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HOACHHUTEJIBHAA 3AITMCKA

AKTYaJIbHOCTH U HA3HAYEHHE NMPOTPAMMBbI

PaGouass mnporpamma Kypca BHEypouHOW gesarenbHocTH «COBpEMEHHBIE
arpoOMOTEXHOJOTUM (arpoOMOTEXHOJIOTHYECKUN MNpOodUIIb)» i CpeAHEro oOIIero
oOpaszoBaHusl (ajee — mporpamma) pa3paboTaHa B COOTBETCTBUU C TpeOOBAHUSIMHU
denepanbHOr0 TOCYAAPCTBEHHOrO0 00pa30BaTEIbHOIO CTAaHAAPTa CPEIHEro OOLIEro
obpazoBanus (OI'OC COO), opueHTHpOBaHA Ha OOECIEUYCHUE WHAMBUIYATbHBIX
notpedHocTel 00y4JaroIIUXCs M HallpaBjieHa Ha JOCTUKEHUE TNTAHUPYEMBIX PE3YJIbTaTOB
OCBOEHHUS MTPOrpamMMBbl CPEIHEr0 00111ero 00pa3oBaHMs C YYETOM BbIOOpA YYaCTHUKAMHU
o0pa3oBaTeIbHBIX OTHOIIEHUH KYpCOB BHEYPOUYHOM JEATENBHOCTH. OTO IO3BOJISET
oOecrieuuTh eIUHCTBO 00s3aTenbHbIX TpeboBanuii @PI'OC COO Bo BceM MpPOCTPaHCTBE
IIKOJILHOTO 00pa30BaHUs: HE TOJIBKO HA YPOKE, HO U 32 €ro MpeiesiaMu.

Hacrosimumii xypc npeaHazHaueH JUisl YIUIyOJIEHHOTO M3y4eHUsS OMOJIOTHYEeCKUX
SBJICHUN YU 3aKOHOMEPHOCTEH, paciIpeHrs 0a30BbIX 3HAHUM, pa3BUTHS MPAKTHUECKUX

YMGHI/Iﬁ N HABBIKOB B COBpGMGHHOﬁ OMOJIOTUH.

AKTYaJIbHOCTH peaju3aluu MporpaMmmbl

[Iporpammoii npeaycMoTpeHo (OPMHUPOBAHUE COBPEMEHHOTO TEOPETHYECKOTO
YpOBHS 3HAHUW, a TakKe MPAKTHUUYECKOro OmbIiTa paboTel ¢ JaOOpaTOPHBIM
o0opyaOBaHUEM, OBJAJCHUE MPUEMAMU HMCCIEI0BATEIbCKON AESITeNbHOCTH. MeTobl
opraHu3anudd  00pa3oBaTeNbHOM W  HAYYHO-HCCIEIOBATEIBCKON  JACSTEIBHOCTU
npenycMaTpuBaloT (GOPMHPOBAHHE Y OOYYAIOUIUXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIIJIEHHUS, CBOOOIBI CAMOBBIPAKEHUS U UHANBUAYATLHOCTH CYXICHUI.

Jlist momHOTO y4yeTa MOTpeOHOCTEH 00ydJaronuxcs B MPOrpaMMe MCIOJb3YeTCs
muddepeHIUpOBaHHBIA TOAX0J, YTO CTHUMYJIUPYET OOyd4aromerocss K YBEITUUYEHHUIO
MOTPEOHOCTH B MHAMBHUIYATHHOM, MHTEIJICKTYAIbHON U MMO3HABATEIBHOMN JESTEIHHOCTU
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATEIbCKUX HABBIKOB. [Iporpamma ctanet BocTpeOOBaHHOM
B TMEpPBYIO oOuepenp OOyYaromMMHCS, KOTOpblE WMEIOT CTOWKHUH HWHTEpeC U
COOTBETCTBYIOIYIO MOTHBALIMIO K U3YYEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA,
€CTECTBEHHBIX HAYK U TEXHOJIOT .

B mnacrosmee Bpems Ouosjorumdeckoe oOpa3oBaHHE JODKHO OOECIEeUYUTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTMYECKYIO, KOJIOTHYECKYI0 U MPUPOI0OXPAHUTEIIBHY IO

I'paMOTHOCTbD.



3HaHusT B 00JIACTM OCHOBHBIX OHMOJIOTHUYECKHX 3aKOHOB, TEOpUN U wujaeH
(GOpMUPYIOT HPAaBCTBEHHBIE HOPMBI M NPHUHLMIIBI OTHOUIEHUS K JKUBOW MPHUPOJE.
B kadecTBe WLEHHOCTHBIX OpPUEHTHUPOB OHMOJOTMYECKOIO OOpa30BaHUS BBICTYNAIOT
OOBEKThI, M3y4YaeMmble B Kypce OHMOJIOTMHM, K KOTOPBIM Y ydauuxcs (opMHpYyeTcs
LEHHOCTHOE OTHOIIeHHE. [Ipr ATOM BeyI1yI0 pOJib UTPAIOT MMO3HABATENIbHBIE IIEHHOCTH,
TaK KakK JaHHbIA y4yeOHBIA NpeIMeT BXOJUT B IPyNIy NPEeIMETOB MO3HABATEIHHOTO
LMKJIA, TJaBHAs IeJIb KOTOPBIX 3aKJII0YAeTCsl B U3YYEHUH COBPEMEHHBIX CIOCOOOB
pemieHus To0anbHbIX MpolieM coBpeMeHHocTH. [Iporpamma mpecienyeT He TOJIbKO
oOpa3oBaTeibHble, HO M BOCHUTATENIbHbIC II€JIM, IOCKOJBbKY OHa CIHOCOOCTBYET
(OpMHUPOBAHUIO IKOJTOTUYECKOTO U OUOTEXHOJOTUYHOTO MBIILJIEHUS Y TTOIPACTAIOLIETO

ITOKOJICHUA.

BapuauTthl peaju3anuu nporpaMmmsl 1 popmbl NpoBeIeHUs 3aHATHI

Peanmzarnust mporpamMmbl MpeIosiaraeT UCIoyib30Banue GopM paboOThI, KOTOPHIS
NpeayCMaTpPUBAIOT AKTUBHOCTh M CaMOCTOSITETBHOCTH OOYYalOIIMXCS, COYETaHHE
WHIUBHUIYAIbHOM ® TPYIIOBOW pabOThl, TMPOCKTHYID M HCCICIOBATEIBCKYIO
JeSTENbHOCTh. TakuM 00pa3oM, BOBIIEUEHHOCTh 00YYAIOIIUXCS B IAHHYIO BHEYPOUHYIO
JESITENBHOCTh IMO3BOJUT OOECMEYUTh UX CaMOOMpENeiIeHHe, PaCIIUPUTh 30HBI
MOMCKAa CBOMX HMHTEPECOB B Pa3IMYHBIX c(epax ecTeCTBEHHO-HAYYHBIX 3HAHUH,
NEPEOCMBICIIUTh CBOM CBSI3M C OKPYXAIOIIMMH, CBOE MECTO CpEId JPYTuX IIOJeH.
B menom peanuzamus mporpamMmbl BHOCHT BKJIaJ, B HPABCTBEHHOE W COIMAIBHOE
dbopMupOBaHUE TUIHOCTH.

[Iporpamma MoXxeT OBITh peasim3oBaHa B paboTe ¢ oOywarommmucs 10 m 11
KJIACCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPETYCMOTPEHBI
takue (opmel paboOTHl, Kak Oecelpl, ITUCKYCCHH, MAaCTEP-KJIACcChl, AKCKYypCUU
Ha MPOM3BOJCTBO, aHAJIM3 KEWCOB, BCTPEUM C NPEACTABUTENSMU Pa3HBIX MPOQeccHit,
npodeccruoHanbHbie MPOOBI, KOMMYHUKATHBHBIC W JCJIOBBIE WIPHI, KOHCYJIbTAIIUU
nejarora M rCUxXoJiora.

[IporpamMmma MoxeT OBbITH peanu3oBaHa B TEYEHHE OJHOrO0 Yy4eOHOro roja
¢ ooyuatormumucsa 10 u 11 kmaccoB, ecau 3aHATHS TMPOBOAATCS 2 pa3a B HEAEIIO.
Nnu B TeueHwe NBYX JIET, €CIIM 3aHATHS TPOBOAATCS | pa3 B HEACHIO IS KJIACCOB

OMOJIOTMYECKOT0 MJIM OMOTEXHOJIOTHYSCKOTO HaHpaBHeHHﬁ.

B3aumocBs3s ¢ peaepanbHoi padouyeil IporpaMMoi BOCIIMTAHU S

[Iporpamma Kypca BHEYPOUHOW JESATEIBHOCTH pa3paboTaHa C  Yy4yeToOM
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pexomMeHaanuil penepanbHoOi pabodeid mporpaMMbl BOCIIUTAHMS, YYUTHIBAET ICUXOJIOTO-
NeJaroruieckue OCOOCHHOCTH JAHHBIX BO3PACTHBIX KAaTEropuil. ITO IMO3BOJSET
Ha MPAKTUKE COEAMHUTH OOYYAIOLIYyI0 M BOCHUTATENbHYIO JEATENbHOCTHh MeEAarora,
OPUEHTUPOBATH €€ HE TOJIBKO HAa MHTEIICKTYaJIbHOE, HO M HA HPABCTBEHHOE, COLIMAIIBHOE
pa3BuTHE pedeHKa. ITO MPOSBIISETCS B:

— BOCIMTAaHUMU OCO3HAHHOMW 3KOJIOTMYECKU IIPABUIILHONM MOTUBALMU B IIOBEICHUU
U JeATeNbHOCTH uepe3 (POpMUPOBAHUE CUCTEMBI  YOEXKIACHHH, OCHOBAaHHBIX
Ha KOHKPETHBIX 3HAHUSAX;

— CTAHOBJICHUWU JIMYHOCTH OOYyYalolUXCsl KaK LIEeJOCTHOM, HaxoJsiencs
B TAPMOHUU C OKPY’KAIOIIMM MUPOM, CIIOCOOHOM K PEIIEHUI0 IKOJIOTHYECKUX MPoOIIeM;

— IPUOPUTETE JINYHOCTHBIX PE3YJIbTATOB pEeAIM3aLMU IIPOTPaMMbl BHEYPOUYHOU
JESTENbHOCTH, HAIEIIIUX CBOE OTPAKEHUE U KOHKPETHU3aIIo B (peiepaiabHOi paboueii

MporpaMmMbl BOCIIMTAHUS.

Oco0enHocTH padoThI Hexarora no NporpamMme

3ajmaya memarora COCTOMUT B TOM, 4YTOOBI  CONPOBOXKIATh  IPOIIECC
npodeccuoHaIbHOM OpUEHTAMK 00YUYaIOIIUXCsl, PACKPhIBas MOTEHIMA 00 yJarOINXCs
yepe3 BOBIIEYEHHE B MHOTO00OpPa3HYIO JESTENbHOCTh, OPraHU30BAaHHYIO B Pa3HBIX
dbopmax.

[Ipu »TOM pe3ynbraToM paboOTHl Tefarora B TEPBYIO OYepelb SBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMYHOCTHBIX pe3yJbTaTOB MEAAror MOXKET JIOCTHYb,
yBJIeKasi peOCHKa COBMECTHOM U MHTEPECHON UM O0OMM JEeSATEIHHOCTHIO, YCTaHABINBAS
BO BpEMs 3aHATHH HOOpOXKENAaTEeNbHYIO, TMOJACPKUBAIOIIYI0 atMocdepy, HachIas
3aHATUS ILIEHHOCTHBIM cojJepkaHueM. Kpome Toro, mporpamMmma IOpeayCMaTpUBAaET
OpraHu3alrIo0 SKCKYpCHii, mpocMoTp (GUIbsMoB U 3anuceid TB-nporpamm.

[Ipu w3ydeHHn OOYYAIONMIMMHUCS  MPOTPAMMBI  TEJAaror  OCHOBBIBACTCS
Ha HECKOJIBKUX OCHOBOMOJIATAIONINX MPUHIIAIIAX O0YICHHUS :

— TPUHIUIN WHTETPATUBHOTO TMOJXO0Ja K OOYYEeHHIO. DTOT MPUHIUI HMEET
MEPBOCTENIEHHOE 3HAUYCHHE, TAK KaK YCBOCHHE MOJYyYa€MbIX 3HAHUN MO OMOTEXHOJIOTHUH
MpEaIogaraeT TECHYK B3aUMOCBS3b pa3HbIX YypoBHeW. llepBblli  ypoBeHb —
MEKIPEIMETHBIN — MPEJIoIaraeT B3auMOCBsA3b OMOJIOTUU C KypCOM 1O XUuMUH. Bropoii
YpOBEHb — TMPEIMETHbIM — OOYCJOBJIEH B3aUMOIPOHUKHOBEHHUEM  Pa3HBIX

OMOJIOrMYEeCKUX KYpcOB (OOTaHHMKH, 300JI0THH, (DU3UOJIOTUU U IPYTHUX) B TpoOIEcce



CTaHOBJIEHUS M M3y4YeHHUsl OmoTexHonoruu. Kpome Toro, joruka ocBoeHUs maTepuasia
MpPOrpaMMbl MPEAINOIaraeT ABMKEHUE OT OOLIEro K YaCTHOMY M, HA HOBOM YPOBHE,
BO3BpalIEHUE OT YACTHOT'O K 00ILEMY.

— IPUHUMII HATJISITHOCTH;

— IPUHLMII TOCTYITHOCTH;

— IPUHUMUII OCO3HAHHOCTH.

[IpumepHas cxema MpoBeACHUs 3aHATUN MO MPOTPaMMe MOXKET ObITh TAKOM:

1. OOBsicHeHHE TEOPETUIECKOT0 MaTepHaa 1mo TeMe.

2. TlogroroBka K J1abOpaTOpHOMY WJIM MPAKTUYECKOMY 3aHSTHIO, O0OCYKIEHUE
O0OBEKTOB ISl MPAKTUYECKOTO 3aHSATHS.

3. IlpoBeneHrne TPAKTUYECKOTO 3aHATUS — OCHOBHAsg 3ajlaya OCBOCHHE
METO/I0JIOTHU JAHHOI'O YKCIIEPUMEHTA.

4. Ananu3 pe3yabTaToOB KCIEPUMEHTA.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJIBHOCTHU

3aHATUsS B paMKax IIporpaMmMbl HallpaBJICHBI Ha oOecrieueHue JOCTHXKCHUA
O6yanOH_II/IMI/IC$I cieayromux JUYHOCTHBIX, MCTAIIPECAMETHBIX MW  MOPCAMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI:
8 cghepe epaxcoancKo20 0CNUMAHUSL!

— TFOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIbHOCTU MPU BBINOJHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

— CHOCOOHOCTh OMpPEACNATh COOCTBEHHYIO TMO3HITUIO MO OTHONIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

— TOTOBHOCTH K COTPYJHHYECTBY B IMPOIIECCE COBMECTHOTO BBITIOJIHEHUS YUCOHBIX,
MO3HABATEJILHBIX M HCCIIENOBATEIbCKUX 3aJ1ad, YBAKUTEIBHOMY OTHOIICHUS K
MHEHHUIO OIMOHEHTOB MPHU OOCYXKIEHUU CIIOPHBIX BOIMPOCOB OHOIOTHYECKOTO

COACPIKAHUSA,

8 cihepe nampuomuiecko2o 60CHUMAHUL!

— I1IEHHOCTHOE€ OTHOIIEHHE K MPUPOJHOMY HACICIUI0 M TMaMSATHUKAM MPUPOIHI,
noctrxeHusiM Poccun B Hayke;

— CIoCOOHOCTH OIEHHWBATh BKJIQJ POCCUUCKUX YUEHBIX B CTAHOBJICHHWE U PA3BUTHE
OuoJIorMy, TIOHMMaHUE 3HAYCHHUs] OHOJIOTUH B IO3HAHWM 3aKOHOB IPHPOJIHI,

B JKU3HH YCJIOBCKA U COBPCMCHHOI'O 06HI€CTBa;

8 cghepe OYX08HO-HPABCMBEHHO20 60CHUMAHUSL:

— CHOCOOHOCTh OOCHHBATL CUTYAIUIO MW IIPHUHHMATb OCO3HAHHBIC PCHICHUA,

OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

— OCO3HAHHUE JUYHOTrO BKJIAJa B IOCTPOCHUE YCTOMUUBOrO OyaylIero;

8 cghepe scmemuuecko20 60CHUMAHUSL:

— IIOHHMMAaHHEC€ ODMOIHMOHAJIBbHOI'O BOSHGﬁCTBHH JKUBOU npupoabl N €€ ICHHOCTD,

6 chepe uzuuecko2o 8ocnumarus.
— TOHUMaHHE IICHHOCTH 3JI0POBOr0 M 0€30MMacHOro 00pasa KU3HH,
— OCO3HaHHWE IIOCJICACTBUM W HENPHUATHE BPEIHBIX NIPHUBBIYCK (ymoTpeOIeHUE

aJIKOT0JIsl, HAPKOTHKOB, KypEHHUSI);



8 cihepe mpy008020 BOCNUMAHUSL:

— TOTOBHOCTH K AaKTHUBHOW JEATEIHHOCTH OHMOJOTHYECKOH U DKOJIOTHYECKOM
HANpPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBATD, TUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJTHATD TAKYIO JESTEIbHOCTD;

— HHTEpeC K MPaKTHUYECKOMY U3y4eHHI0 podeccuii, CBsI3aHHBIX ¢ OMOTIOTHE;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HAa MPOTSHKEHUH

BCEM JKU3HU;

8 cghepe IKON02UUECKO20 8OCNUMAHUAL:

— 9KOJIOTMYECKH IIEIECO00pa3HOe OTHOIICHHWE K TPHUPOJIC KaK HCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHMSI;

— TIOBBIIICHUE YPOBHS  JKOJIOTHYECKOW  KYJIBTYphl: TMPUOOPETECHUE  OIBITA
IUTAHUPOBAHUS  IOCTYIIKOB W  OLEGHKM HMX BO3MOXHBIX  IOCJICJCTBUN
JUUIS. OKPYKAKOIIEN CPEJIbL;

— CIOCOOHOCTBH MCIOJIB30BaTh MPHOOpETaeMbIe MTPH M3yUYCHUH OWOJIOTUU 3HAHMS U
YMEHUS  TpH  PCIICHWH  MpoOJieM,  CBA3aHHBIX C  pallMOHAIBHBIM
IPUPOIOIIONIb30BaHUEM  (COONIO/IEHHe TpaBUl  TMOBEACHUS B  MPHUPOJIE,
HAIIPABJIICHHBIX HA COXpaHEHUE DPABHOBECHS B HKOCUCTEMAX, OXpPaHy BHJIOB,
IKOCHUCTEM, OHnochepsl);

— AaKTUBHOE HENpUATHE JACHCTBHUM, MPUHOCIIIMX BpPEN OKpYXKAIoleH MpUpOTHON
cpene, yMEHHUe MPOrHO3UPOBATh HEOIATONPUATHBIE KOJIOTUUECKHUE MTOCIEICTBHS

MPEANPUHUMAEMBIX JEUCTBUN U TPEIOTBPAILATh UX;

8 chepe HayyHO20 NOZHAHUSL:

— ToHMMaHue crnenudukn OMOJOTMM KAk  HayKd, OCO3HAHHE €€ POJH
B ()OPMUPOBAHUU PAIMOHAIBHOT'O HAYYHOTO MBIIIJICHUS, CO3/IaHUE IIEJIOCTHOTO
IpeCcTaBlIeHUsT 00 OKPYXKAIIIeM MHUpE KaK O €IMHCTBE MPHUPOJIbI, YEIOBEKA U
o0IecTBa, B TMO3HAHUM TMPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MpoOIeM
COXpaHEHUS IPUPOTHOTO PABHOBECHS;

— yYOEXICHHOCTh B 3HAYMMOCTH OWOJOTHU JJISI COBPEMEHHOW IMBIIIM3AIUU:
oOecrieueHue HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEeXHOJIOTUM, CHOCOOHBIX pemaTh pPECYpCHBIE TPOOIEMBl  pa3BUTHSA
YeJIOBEYECTBA; TTOUCK MyTEH BBIXOJAa U3 TJIOOATBHBIX AKOJIOTHYECKUX MPOOIEeM U
oOecrieueHne Tepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PalMOHATHLHOMY
WCIIOJIb30BAaHUIO TIPUPOJIHBIX PECypcoB M (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

— 3aMHTCPCCOBAHHOCTL B IIOJIYYCHHNHU OMOJIOTMYECKHUX 3HAHHUH B OCIAX IIOBBINICHUA
8



o011ei KyJabTypbl, €CTECTBEHHO-HAYYHONW TPAaMOTHOCTHM KaK COCTaBHOM YacTu
(GYyHKIMOHAIBHONW T'PaMOTHOCTH oOydaromuxcs, (GpopMuUpyeMod MpU H3yYEHHUH
OnoJIorny;

— TMOHHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, MCHOJIb3YEMBbIX B ECTECTBEHHBIX
HayKaxX, CIOCOOHOCTh MCHOJB30BATh IOJIy4YaeMble 3HAHUS JJId aHalu3a u
0OBSCHEHHUS ABJIICHUN OKPY’KAIOIIEr0 MUpa U MPOUCXOASIINX B HEM U3MEHEHMIA;
yMEHHE JieJaTh OOOCHOBAHHBIE 3aKJIIOYEHHS HAa OCHOBE Hay4YHbIX (AKTOB U
UMEIOILIUXCS JAHHBIX C LIEbIO MOTYYEHUs! TOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTh  CAMOCTOSITENIBHO — HCIOJNb30BaTh  OMOJOTMYECKHME  3HAHUS
JUTSL pelieHust MpoOJIeM B peasIbHbIX KU3HEHHBIX CUTYALUSIX;

— OCO3HaHHWE IIEHHOCTH HAayYHOM JAesTeNIbHOCTH, TOTOBHOCTh OCYILIECTBIATH
POEKTHYIO U UCCIIEA0BATENbCKYIO NS TEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE;

— TOTOBHOCTB U CIIOCOOHOCTH K HENMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHMUIO,
K AaKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUN MO OHOJOTMHM B COOTBETCTBUU

C ) KU3HCHHBIMH HOTp€6HOCT$IMI/I.

METANPEAMETHBIE PE3YJIBTATDI:

8 cehepe o061a0eHuns  yHUBEPCANbHLIMU  YUEOHBIMU NOZHABAMETLHLIMU
delicmeuamu:

bazoevie no2uieckue 0elcmeust.

— CaMOCTOSITENHHO (POPMYIHUPOBATH U aKTYATU3UPOBAThH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

— HCTOJb30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JIOTHYECKOTO MBIIUICHHS (aHan3a,
CUHTE3a, CpaBHEHWs, Kiaccuukanuu, o000OIIEeHNs), paCKpPhIBATh CMBICI
OMOJIOTUYECKUX MOHATUN (BBIIETSATh UX XapaKTepHbIC MPU3HAKHU, YCTAaHABINBATD
CBSI3M C IPYTUMU MOHSATUSIMH);

— ONpeAeNnaTbh IeNu JeATEIbHOCTH, 3a7aBas IapaMeTpbl W KPHUTEpUU UX
JOCTIKEHUS, COOTHOCUTH PE3yJIbTaThI JEATEILHOCTH C TIOCTABIICHHBIMU TICIISIMHU;

— WCTOJb30BaTh OMOJOTUYECKHE TOHITHS NIl OOBsiCHEHUsS (AKTOB W SIBICHUN
YKABOW IIPUPOJIBIL,

— CTPOWTH JIOTHYECKUE PACCYKIEHUS (MHIYKTUBHBIE, TEAYKTUBHBIC, TI0 AHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B PACCMATPHBAEMBIX SBICHUSX,

(GbOopMyITHUpPOBATH BBIBOJIBI U 3aKITIOUCHUS,



IIPUMEHSTh CXEMHO-MOJENBHBIE CPEACTBA I NPEACTABICHUS CYLIECTBEHHBIX
CBA3€ M OTHOIICHWI B M3y4aeMbIX OHOJIOTMUECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYMI PA3HOTO pPOJa, BBIABICHHBIX B Pa3jIMYHbIX HHMOPMALMOHHBIX

HCTOYHHKAX,

0a306ble uUCcie008amenbeKue 0eucmeus.

BJIQ/ICTh HaBBIKAMHU YyYEeOHO-HCCIIEOBATEIIBCKOM M TPOCKTHON JCSATEIBHOCTH,
HaBBIKAMU  pa3pelIeHuss  MpoOJieM;  CIOCOOHOCTBIO M TOTOBHOCTBIO
K CaMOCTOSITSIBHOMY TIIOMCKY METOJOB pPEIICHUS MPaKTUYSCKUX 3ajad,
NPUMCHCHHIO PA3IMYHBIX METOJIOB TIO3HAHUS;

UCII0JIb30BaTh PA3JIMYHBIC BHJIBI ISATEITPHOCTH TI0 MIOJTYYSHUIO HOBOT'O 3HAHUS, €0
WUHTEPIIPETAIINH, TPEOOPA30BAHUIO U TIPUMCHCHHIO B YUCOHBIX CHTYaIlUsAX, B TOM
YHCJIC MTPU CO3TaHUM YYCOHBIX M COIMATBHBIX TPOCKTOB;

(dbopMHpOBaTh, HAYYHBIH THUI MBIINLJICHUS, BIAJACTh HAYYHOW TEPMHUHOJIOTHCH,
KJIFOUEBLIMH ITOHSITHSIMHA U METOLAMHU;

CTaBUTh H  (OPMYJIUPOBAaTh COOCTBEHHBIC 3aJadyd B  00Opa30BaTEILHOM

ACATCIIBHOCTHU U ) XU3HCHHBIX CUTYAIUAX,

paboma ¢ uHpopmayuei:

OpUEHTUPOBATHCS B PA3TUYHBIX MCTOYHHMKAX HWH(oOpmanuu (TeKcTe ydeOHOTO
nocoOusi, Hay4YHO-TIOMYJISIPHOM JUTEepaType, OHOJIOTMUECKUX CIOBapsix U
CIIPaBOYHUKAX, KOMIMBIOTEPHBIX 0a3axX NaHHBIX, B VHTepHETe), aHAIU3UPOBATH
UH(GOPMAIINIO PA3IMYHBIX BUJIOB U (POPM MpeicTaBIeHuUs, KPUTUUECKU OLICHUBATh
€€ JJOCTOBEPHOCTh U HEIIPOTUBOPEUHBOCTH;

dbopMyIHpPOBaTH 3aMPOCH M MPUMEHATH Pa3TUYHBIC METOIBI TP MIOMCKE U 0TOOpE
Ooumosoruaeckoi nHopMamuu, HeoOXOTUMOM JIUIS BBITOJTHEHNS YUeOHBIX 3a/1a4;
CaMOCTOSATEIHHO BBIOMpATH ONTHUMAJIbHYIO dbopMmy  mpencTaBiICHUS
O6uonornyeckoit mHbopmanuu (cXeMbl, TpadUKH, TUArpaMMbl, TAOJIUIIBI, PUCYHKH
M p.);

UCII0JIb30BAaTh HAYUYHBIN SI3bIK B KAUECTBE CPEJICTBA MIPU paboTe ¢ OMOJIOTMYECKOM
nH(pOpMAIHEH: MPUMEHATh XUMUYECKHE, (HU3NIECKUE M MATEMATHIECKHUE 3HAKU U
CUMBOJIBI, (OpPMYJBI, a0OpeBHATypy, HOMEHKIATYpy, HCIOJb30BaTh U

HpeO6paSOBBIBaTB 3HAKOBO-CHMMBOJIMYCCKUC CPCACTBA HATI'TIITHOCTH,
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6 cghepe 06nadenus yHUuGEPCaAIbHLIMU KOMMYHUKAMUGHBIMU 0CUCMBUAMU:
obuenue:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BceX cdepax KU3HU; aKTUBHO Y4acCTBOBATh
B JIMAJIOT€ WK JUCKYCCUU TI0 CYIIECTBY 00CY>KIaeMoil TeMbl (YMEHUE 3a]]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIHHO BBITIOJIHEHUS MpejjiaracMoi
3a/1a4M, YYUTHIBATh UHTEPECH U COTJIACOBAHHOCTh MO3UIUNA JPYTUX YYaCTHUKOB
JMajora Win JUCKYCCHHM);

pPa3BEepHYTO M JIOTUYHO U3JIaraTb CBOIO TOYKY 3pPEHUS C HCIOJIb30BaHUEM

SA3BIKOBBIX CPECACTB,

COBMECmHASL 0eSIMENbHOCb !

BBI6I/IpaTB TEMATUKY U MCTOAbl COBMCCTHBIX I[eﬁCTBHfI C Y4YCTOM O6H_II/IX
HHTCPCCOB U BO3MOXKHOCTEH KaXXa0Io 4JICHa KOJIJICKTHUBA,

IMPpUHHUMATh LCIIN COBMECTHOM ACATCIIBHOCTH, OPTaHNU30BbIBATh 1 KOOPAWHUPOBATDH
J]eﬁCTBPIH 10 €€ AJOCTHKCHUIO: COCTABJIAATh I1JIaH ﬂeﬁCTBHﬁ, pacipeaciiitb poJn
C YUCTOM MHEHUM Y4aCTHUKOB, O6CY)K}IaTI) PE3YJIbTAThI COBMECTHOM pa6OTBI;

npeajdaraTb HOBBIC IIPOCKTBI, OLNCHUBATL HWIACHU C TIO3WIHUHK HOBU3HBI,
OPpUT'MHAJIBHOCTH, Hp&KTH‘-I@CKOﬁ 3HAaYHMMOCTH,

OCYIICCTBIIATDH IMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyaAlIUAX,

IMPOABJIATH TBOPUCCTBO U B006pa}K€HI/I€, OBITH HMHHUIIWUAaTUBHBIM,

6 chepe 061a0eHUA YHUBEPCAILHBIMU Pe2YIAMUBHBIMU OCUCMGUAMU:
CAMOOP2AHUAYUSA:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISIBIICHUS MPOOJIEM U UX PEIICHUS
B )KM3HEHHBIX U YU€OHBIX CUTYyAIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKHUX 3HAHWM IEJIEBhIE U CMBICJIOBBIC YCTAHOBKHU
B CBOHUX JCHUCTBUSAX M MOCTYNKAaX IO OTHOLICHUIO K >KUBOU IIPUPOJAE, CBOEMY
310POBBIO U 3JI0POBBI0 OKPYKAIOIIHUX;

pacHIMPATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JTUYHBIX TPEANOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBAaThH €ro, OpaTb OTBETCTBEHHOCTh

3a pelIcHHE;

CAMOKOHMPOJib.
AaBaTb OLCHKY HOBBIM CUTYALHAM, BHOCHUTHL KOPPCKTHUBLBI B ACATCIBHOCTD,
OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,

NPUHUMATh MOTUBBI M apryMEHTbl JAPYIrMX M[pPU aHaJu3€ pe3yJIbTaTOB

ACATCIIBHOCTH,
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IMOYUOHANLHBIL UHMEILIEKM, NPEONONa2aloWULl CHOPMUPOBAHHOCTb!
CaMOpPETYJIMPOBaHUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE€ IIOBEJECHHE, CIIOCOOHOCTh  aAalTHPOBATHCA
K SMOILIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTH;

BHYTPEHHEH MOTHBAIIMHU, BKIIIOYAIOIIEH CTPEMJICHHE K JOCTIKCHHUIO LETu U
yCrexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHUE JIEMUCTBOBATh, UCXOJI U3 CBOUX

BO3MO>XHOCTEH;

npunsmue cebs u Opyeux.
NPUHUMATH ce0s, TOHMMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NpU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OLIMOKHU.

NPEAMETHBIE PE3YJIBTATHBI:

yMEHUE BIIAJIETh CHUCTEMOM OHWOJOTMYECKUX 3HAHWUW, KOTOpas BKIIOYACT
OCHOBOIIOJIararomue OMOJIOTUUECKUE TEPMUHBI U TIOHATHS ()KU3Hb, KIIETKA, TKaHb,
OopraH, OpraHu3M, BHJ, TOMYJSIUsA, OWOCHHTE3 Oelika, HACJIEIACTBEHHOCTD,
U3MEHYUBOCTD, POCT U Pa3BUTHE U AP.);

BJIQJICHHE CHUCTEMON 3HAaHUW 00 OCHOBHBIX METO/JaX HAyYHOTO TO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTMUECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U YKOCHCTEM
(onmucaHue, U3MepeHue, MpOoBeAeHHE HAOIIOEeHUM); Croco0aMU BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE yCTaHABJIMBATh B3aUMOCBSI3H MEXKAY CTPOCHUEM M (DYHKIMSIMH: KICTOK
pa3HbIX TKaHEW; OpraHaMM M  CHCTEMaMH  OpPraHOB Yy  PAaCTCHUMU;
ATanaMM KJIETOYHOIO0 IUKIA M >KMU3HEHHBIX IUKIOB OPraHU3MOB; T€HOTHUIIOM U
(dbeHoTUIIOM;

YMEHHE peIIaTh IMOMCKOBBIE OWOJIOTMUECKUE 3a/lay; BBISBISATH MPUIMHHO-
CJICICTBEHHBIEC CBSI3M MEXIY HCCIEAYeMBbIMH OHOJIOTHUYECKHUMH OOBEKTaMHU,
Ipoleccamyu W SBJICHUSAMU; JeNaTh BBIBOJABI KM IIPOTHO3bI HA OCHOBAHUHU
MIOJIyYE€HHBIX PE3YJIbTATOB;

YMEHHE BBIJIBUT'aTh TMIIOTE3bI, IPOBEPSTH UX SKCIIEPUMEHTAIIBHBIMU CPEJICTBAMM,
dbopMynupys 1eTb WCCIENOBAaHUS;, aHAIM3UPOBATH MOJNYYCHHBIC PE3yIbTaThl U
J€TIaTh BBIBOJBI;

YMEHHUE OLIEHUBATh ITUYECKHE ACTIEKTHI COBPEMEHHBIX MCCIIEIOBAHUN B 00JacTH
OMOTEXHOJIOTUH U TEHETUYECKUX TEXHOJIOTUN (HaMpaBIEHHOE U3MEHEHHE TeHOMa

U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);
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— YMEHHE MOTHBHPOBATH CBOM BBIOOP OyayIiei npodeccuoHanbHOU AesITENbHOCTU
B 00sacTi OMOJIOTMHM, MEIMIHMHBI, OHOTEXHOJOTHUH, CEJICKOrO0 XO35WCTBA;
yrayOasTh MO3HAaBATENIbHBIH HMHTEPEC, HANpPABJICHHBbIH HA OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MPOJIODKEHHE OMOJOTHYECKOTO 00pa3oBaHUs

B OpraHU3alUsAX CPEIHEr0 MPOPeCcCUOHAIBHOIO U BBICIIETO 00pa30BaHUs.
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COJIEP KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH

Monayib «ArpoTeXHOJOTHH HACTOSIIEro U oyaymero». 10 kiace (34 u)

1. Buomexnonozus xax nayka (4 u)

Hcropusi BO3ZHUKHOBEHHUS HAyKH, OCHOBHBIC Da3felibl, CBSI3b OHOTEXHOJIOTUU
c Jnapyrumu Haykamu (OuoJsiorumed, OOTaHMKOHM, 300JIOTHEH, MHUKPOOHOJIOTHEH,
ouoxumuen, GU3NOIOTHEH, TeHETUKON, MEIUIIMHON) U OTPACISIMU TPOMBIIIICHHOCTH
(mumieBas, Jerkas), CEJIbCKOro XO3sWcTBa (KMUBOTHOBOJICTBO, PACTEHUEBOJICTBO) U
3/1paBOOXpaHeHueM, u3BecTHbIe By3bl 1 HUU, cBs3aHHbIE C OMOTEXHOIOTHUEH:

= DenepanbHOE rOCyJIapCTBEHHOE YUYpEeKIACHUE «PenepanbHbI
UCCIe0BaTeIbCKUM eHTp «DyHIaMEeHTaIbHBIE OCHOBBI OMOTEXHOJIOTUU» Poccuiickoi
akazemun Hayk» (DL Buorexnonoruun PAH)?:;

» denepalbHOE TOCYJApCTBEHHOE  OIOPKETHOE  HAyYHOE  yUpeKJICHHUE
«BcepoccuiCKA  HAay4YHO-UCCIIEAOBATENBCKUM  MHCTUTYT  CEJIbCKOXO3IMCTBEHHOM
ouorexnonorun» (PI'GHY BHUUCE)?

* QenepadbHOE  TOCYIApCTBEHHOE  OIOHXKETHOE  HAYYHOE  YUpexXJCHHE
«DenepanbHbIi UCCIEIOBATEIILCKUNA LEHTP BCEpPOCCUMCKUI MHCTUTYT T€HETHUYECKUX
pecypcos pactenuii umenn H.W. Basunosa» (PI'BHY ®UI] BUP)3;

» QenepadbHOE  TOCYIApCTBEHHOE  OIOHXKETHOE  HAYYHOE  YUpexXIACHHE
«BcepoccMiCKA  HAay4YHO-UCCIIENOBATEILCKAM  MHCTUTYT  CEIbCKOXO3SIMCTBEHHOU
mukpo6uostorum» (PI'BHY BHUUCXM)?,

» QenepanbHOE  TOCYIApCTBEHHOE  OIOHKETHOE  HAYYHOE  YUpEXKICHHE
«DenepaibHbIA  UCCIEIOBATENbCKUMA HEHTp WHCTUTYT UMTOJOTMM W TEHETHUKH

Cubupckoro otnenenus Poccuiickoii akagemun Hayk» (PIBHY UIul' CO PAH)®;

!@enepanbHoe TrocyaapcTBeHHOe YyupexaeHue «dDenepanbHblii HCCIEIOBATEIBCKUM IEHTP
«DyHIaMeHTabHBIC OCHOBBI OMOTeXHOJIOTUN» Poccuiickoit akanemuun Hayk» (PUI] buorexHnonoruun
PAH): opunmansuseiii caiit. — URL: http:/www.fbras.ru

2 denepanbHOE TOCYJAPCTBEHHOE OI0DKETHOE HAYyYHOE yupexacHue «Bcepoccuiickuii Hay4HO -
HCCIIEIOBATEIbCKUM HMHCTUTYT CENbCKO-X034icTBeHHON Ouorexnonorun» (®PI'BHY BHUUCEH):
odurmaneHbli caiit. — URL: http:/www.vniisb.ru

3MenepanbHOC TOCYAapCTBCHHOE OMOKETHOE HaydHoe yupexiaeHue «DemepanbHbIi
HUCCIeN0BATENbCKUM LEHTP Bcepoccuilcknii HHCTUTYT TEHETUUECKUX PECYPCOB pacTeHud umenu H. M.
Basunosa» (PI'BHY ®UI] BUP): obunmansusiii caiit. — URL: http:/www.vir.nw.ru

4 denepanpHOE rOCyIapCTBEHHOE OF0KETHOE HaydyHOE yupexaeHue «Bcepoccuiickuii HaydHO -
HCCIIEIOBATEILCKUI MHCTUTYT CENIbCKO-X03siiicTBeHHON MukpoOuonorun» (OI'BHY BHUUCXM):
opunmaneHeii caiir. — URL: http:/www.arriam.ru

> deaepanbHOE TOCYAaPCTBCHHOE OMOJUKETHOE HaywyHOe yupexjaeHue «DemepanbHblii
uccinenoBarenbckuil neHTp Mucrutyr uuronorun u renetuku Cubupckoro otaeneHus Poccuiickoii
akagemun Hayk» (DI'BHY WL ul' CO PAH): opunmaneusiii caiit. — URL: http:/www.bionet.nsc.ru
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» QenepanbHOE TOCYAApPCTBEHHOE ABTOHOMHOE OOpa30oBaTENbHOE YUpPEKIACHUE
BbICIIEr0 00pa3oBaHus «MOCKOBCKUN (PU3NKO-TEXHUUECKUN MHCTUTYT) HAMOHAJIbHBIN
uccnenosaTensckuii nenTp» (GrAOY BO MOTN)

» QDesepalabHOE TOCYAAPCTBEHHOE OOJKETHOE 00pa30BaTEIbHOE YUPEXKICHHE
BbICIIEro oOpa3oBaHus «MOCKOBCKHIA  TOCYJapCTBEHHBIH  YHUBEPCUTET  HMEHHU
M.B. Jlomonocosa» (PI'EOY BO MI'Y)?;

* QDeznepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTeNIbHOE YUPEKICHUE
Beiciiero oOpazoBaHus «CaHkT-IlerepOyprckuii rocyaapCTBEHHBI YHUBEPCUTET)
(®I'BOY BO CII6I'Y)?;

» QesepaiabHOE TOCYAApPCTBEHHOE ABTOHOMHOE O00pa3oBaTENIbHOE YUpEeXKIACHHE
BhICIIErOo  oOpa3oBanusi «HOBOCMOMpPCKHMII  HAIMOHATBHBIA  HCCIEI0BATEIbCKUN
rocyaapcTBeHHbli yausepcutet» (PIAOY BO HI'V)%

» QezepadbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa3oBaTeNIbHOE YUYPEKICHUE
BhICIIEro oOpaszoBaHusi «PoccHICKHMII TOCYIapCTBEHHBIM arpapHbli YHHUBEPCUTET —
MCXA wumenu KA. Tumupszeray (O®I'BOY BO PIrAY-MCXA wumenu
K.A. Tumupssena)®;

* ABTOHOMHasi HEKOMMepueckas oOpa3oBaTefibHas OpraHu3alus BBICIIETO
o6pazosanus «Hayuno-texnonornueckuii yausepcutet «Cupuyc» (HTY «Cupuyc»)®.

CoBpeMeHHBIE  HampaBlieHUsT  Pa3BUTUS ~ arpoOMOTEeXHOJIOTHH.  MeToas
OMOTEXHOIIOTUH B HAyKe M IIPaKTUKe. J[eMOHCTpaIus BUAEOPOIUKOB' .

JlabopamopHvle u npakmuuecxkue pabomol

Hccnenoatenbekas padora «Co3manue OMOJOTHUECKH aKTHUBHBIX J0OABOK U
BUTAMHHOB.

HccnenoBatenbckass pabora «BpiBegeHHE HOBBIX COPTOB PACTEHHUM, IOPOJ
YKUBOTHBIX C 3aJJaHHBIMH CBOMCTBAMM).

UccnenoBarensckas pabora «Co3nanue OakTepuii, CHOCOOHBIX TepepadaThIBaTh
He(PTh M yCTPaHITh MOCICACTBUS €€ PA3IMBOB: IUTFOCHI 1 MUHYCBIY.

Dkckypceus («bruorexHonorus: HayKa v *Ku3Hb») B By3 wiin HUN.

2. Oowgue nouamusn ouomexunonozuu (2 u)
[ToHsATHE OWOTEXHOJOTUU. 3a4eM UYeIOBEKYy OWOTEXHOJOTMH, B YeM WX
MPEUMYIIIECTBO TIEpe]l XUMHUYSCKHM CHHTEe30M. OCHOBHBIC OOBEKTHI OMOTEXHOJIOTHH:

IIPOMBIINIJICHHBIC MUKPOOPIraHU3MBbl, KIICTKHM M TKAaHU paCTeHI/Ifl, KHNBOTHBIX.

JlabopamopHnvie u npakmuueckue pabomol

[Ipaktuueckass pabora «lIpuMepbl mnpuMeHeHUss OHOJOTHUYECKUX OOBEKTOB
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B TBOEU KU3HUN.

3. Ocobennocmu azpoouomexunonozuu (4 u)

Henu u 3agaun arpoororexHosoru. OCHOBHBIE 0OBEKTHI arpoOMOTEXHOJIOTHUH.
buorexHonornueckue noaAXoAbl 1 HAAEKHOTO COXPAHEHUS KOJUIEKINNA T€HETUYECKHUX
PECYPCOB PACTCHHI U )KUBOTHBIX. [IOHATHS 0 TOJEBBIX, IN VItro u kpuokosuteknusx. Poct
U pa3BUTHUE KUBOTO OOBEKTA B 3aMKHYTOM CHCTEME B KOHTPOJIUPYEMBIX YCIOBUAX: KaK
3TO BO3MOXKHO.

OcHOBHBIE TOMEIIEHUS JJIs TOJTHOIIEHHOUM paboThI J1abopaTopu GMOTEXHOJIOTHH
(laMuHapHasi ~ KOMHaTa,  CBETOBaf, aBTOKJIABHAS KOMHATBI, MIOMELIEHNE
JUTSl IPUTOTOBJICHUS! TUTATENbHBIX CPEJl, MO€UHAas): UX (PYHKIIMOHAT U OCOOCHHOCTH.

OcHoBHBIE TPUOOPHI ISl OpraHU3alMKU JabOpaTOpUM OUOTEXHOJIOTHH, UX
(GYHKIIMM ¥ BO3MOKHOCTHU (aBTOKJIAB, CyXOKapoBoH Imkad, AucTHsTop, pH-merp,
BEChl, JIaMHUHAp-OOKC,  CTEPWIM3ATOP  WHCTPYMEHTOB, CBETOBas  yCTaHOBKA,
KJIMMaThdeckas kamepa, Y ©@-MOHM3ATOP, XOJOAUIBHUKU JJISI XPAaHEHUs NMHUTATEIIbHBIX
cpen u ap.). MHCTpyMEHTHI Ajii NPUMEHEHHS METOJ0B OMOTEXHOJOTUU PACTECHUMN
(mpenapoBaibHasi ~WIJIa, CKajlblellb, MHUHIET, HOXHUILBI). OCHOBBI TEXHHUKHU
6e3omacHocTd mpu padore ¢ npubopamu. OCHOBHBIE TNPUOOPHI I OpPTaHHU3AIUU
nabopaTopuu OMOTEXHOJIOTHH: aBTOKIIAB, CyX0KapoBo mkad, AuctTwiuisitop, pH-metp,
BEChl, JAMUHAp-OOKC, CTEpUIM3aTOpP MHCTPYMEHTOB, CBETOBas  yCTaHOBKA,
KJIIMMaTU4YeCcKast kamepa, Y P-HOHU3aTOp, XOJOAMWIBHUKU U XPAaHEHUs NMUTATEIbHBIX
cpen u ap. WHCTpyMeHTBHI ajii TPUMEHEHHS METOJOB OMOTEXHOJIOTMH DPACTCHHI:

IMpcCriapoBaJibHaA UIJid, CKAJIbIIC/Ib, IIMHICT, HOKHHUIIBI.

JlabopamopHvle u npakmuueckue pabomsi

[Ipaktuueckas padota «KynbTypHOE pacTeHHE B KyJIbTYPAIHHOM COCY/IE: OMHUIIN
pacTeHue B IPOOUPKEN.

HccnenoBarensckast pabota «PoCcT 4epeHKOB pacTEHUH B BOJIE C Pa3HBIM YPOBHEM

pH».

4. Kynemypa knemok u mxaneit (8 u)

MeTonbl KyabTyphl KJIETOK U TKaHeH B ceniekunu. KamnycHas kynbTypa. Kynerypa
KJIIETOK U arperaroB KieTtok. KynbTypa mnportoruactos. Ilomyuenume comaTHyecKux
TUOPUIOB METOJIOM CIUSIHUS U30JMPOBAHHBIX MPOTOIIACTOB.

Knerounas cenexkuus. Mcrnonp30BaHuE TalyIOnIMA B CEIEKIINH.

[Iprmepsl TpUMEHEHHUS KYJIBTYP KJIETOK M TKAHEW B HAYYHBIX HCCIECIOBAHUIX U

B npakTuke paznuyHbix HUN: 3HaKOMCTBO ¢ nTuTEepaTypoil — HAYYHBIMU MMYOIUKALIUSIMHU
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0 pa3HbIM 00BEKTaM (MUKPOOBI, pACTEHHUS, ’KUBOTHBIE).

XapaKTepUCTHKA KJICTOK, KYJbTUBUPYEMBIX IN Vitro. MopdoreHeTHuecKne myTH
pa3BUTHS KJICTKH IN Vitro.

M3BecTHBIC KOJUICKIIMM OHWOTEXHOJOTMYECKUX OOBEKTOB — HMX POJb, 3a/JayH,
cocrtaB, mnpuMmepbl (In  VItr0 KOUIEKIMM  pacTeHUH, KOJUICKIMH  I[ITAMMOB
MHUKpoopranu3MoB. CeMuHap 1o IpOYUTAHHOM JIUTEpaType, HOKIaabl 00yUJarOuXcs).

buorexHonorus npou3BoACTBA KYJIbTYPhI KJIETOK, TKAHEH U OPraHOB PACTCHUM.

JlabopamopHnule u npakmuueckue padoomoi

IIpakTnueckas padota «IIpoTomnaacTsl KIETOK».

HccnenoBarensckas padora «CyliecTBYOIME KOJUIEKIMH KJIETOK U IITaMMOB
B Poccuu 1 uX poJib B pa3BUTHHU T€HETUUECKUX TEXHOJIOTUID.

Uccnenosarensckas padota «I'.[]. KaprieueHko Kak TeHETUK-3KCIIEPUMEHTATOP U

OHOTEXHOJIOT).

5. ITumamenshovle cpedvt 0ns azpoouomexnonozuii (2 u)
Makpo- U MUKPOSJIEMEHThI, UCTOYHUKU YTJEBOJIOB, BUTAMUHBI, >KEIUPYIOLINE

areHThbl. TUIbl IMTAaTEIBHBIX Cpea — JKUAKUC U TBCPIABIC.

Metoapl ONTUMHU3ALNHU TUTATENBHBIX cpel. OCHOBHbBIE KOMIIOHEHTBI MUTATEIBHBIX
cpen (MaKpodJIEMEHThI, MUKPO3JIEMEHThI, HCTOYHUKHU YTJIEpO/a, BATAMUHBI,
YKEJMPYIOIINE areHThl, PETyJISITOPBI pocTa). YpoBeHb pH nmuTaTEILHON CPENibl U €TO

BIIMSTHHUE HA pa3BUTHE pacTteHuni. Becwl, pH-metp.

JlabopamopHvle u npakmuueckue pabomsi

JlabopatopHas pabora «IlutarenbHble Cpenbl U YCIOBHS KYJIbTUBUPOBAHUS,
KYJIBTYPBI PACTUTEIBHBIX KIIETOK U TKAHEN».

[Ipaktuueckas pabora «I[IpuroroBieHre CTOKOBBIX (MATOYHBIX) PacCTBOPOB
MaKpoO- U MUKpPO3JIEMEHTOB MUTATEIbHOUN cpeabl 1o nponrcu Mypacure u Ckyray.

[Ipaktuueckas paborta «lIpuroroBneHne NUTATENBHBIX Cpea JUIsl BBEICHUS

B KYJIBTYpY IN Vitro».

6. Pezynsamopul pocma Kak gpakmoput ychexa ouomexuonozuu pacmenuit (4 u)

Poct wu pasButue pacrenuil. OcrtanbHble HSTambl OHTorenesa. OOmue
3aKOHOMEPHOCTH POCTa PACTEHUM.

OcHOBHbIE KJIacChl (PUTOTOPMOHOB (ayKCHUHBI, IUTOKUHUHBI, THOOEPEIITUHBI,
ABK, stunen u ap.) u ux GyHKIMU HA Pa3HbIX 3Tanax pa3BUTUS PACTCHHUS.

N3BecTHBIE TEHETUYECKHE MEXaHU3Mbl, KOHTPOJIHUPYIOIIUE POCT U pa3BUTHE
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pacTeHU.

DHJIOTE€HHBIE U 3K30T€HHBIE PETYISATOPHI POCTA PACTEHHI B TPOOUPKE.

JlabopamopHnvie u npakmuueckue pabomol
JlaGoparopHas pabora «DeHoTUNMYECKash OLUEHKA pOCcTa U Pa3BUTHUS PACTEHUH

B 3aBUCHUMOCTH OT HAJIUYUA (bI/ITOFOpMOHOB B IIMTATECJIbHOU cpeach».

7. Buomexnonozus pacmenuit (10 u)

Bo3MoxkHOCTH npUMeHEHHs] arpOOMOTEXHOJIOTHI B CEJNIEKIIUU, CEMEHOBOJICTBE U
NUTOMHHKOBO/ICTBE.

bosiesun u ummyHuret pacreHuii: ot H.M. BaBuinosa 10 COBpeMEHHOCTH.

VYckopeHHass ¥ TPAAUIIMOHHAS CEJIEKIMs: COKpPAIllaéM CPOKH MOJYYEHHUs HOBBIX
coptoB. OcHOBHBIE MeTonbl cenekuud. ['mbpunuzanus. @opmbl otOopa. OCHOBHBIE
HAIPABJICHUS CENICKIUU: YIIYUIICHUE YPOXKAWHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U

abuotuyeckuM (pakTopam.

[Tony4yenue 0310pOBIECHHOrO MOCAAOYHOTO MaTepuana — KiIyOHel kaptodens u
Ca)XKEHIEB IUIOJOBBIX KYJIBTYD.

KynbTHBHUpOBaHWE pPACTHTEIBHOIO MaTepuana B KyJabType IN VItro: oCHOBHBIC
OPUHUMUIIBI U MOJENU KyJIbTUBHpPOBaHMs. KaiurycoreHes, CyCIIEH3MOHHBIE KYJbTYpPBI
pacteHuil. MUKpOpa3MHOKEHHE pacTeHHil. DKOHOMUYECKHH A(h(EKT OT BHEIpeHUs
METOJIOB OMOTEXHOJIOTUH B PACTEHUEBOJICTBO.

Kpuoxpanenue pacrtenunii. Kpuornporekropsl. [locTkpruorennas pereneparus.

buonornyeckue cpencrBa 3alllMThl PACTEHUM: MPEUMYIIECTBA U IMEPCIEKTUBBI

npuMmeHeHus. Tepmoc u cocya Jlproapa ¢ KUIKAM a30TOM, KPHOTIPOOUPKH.

JlabopamopHule u npakmuueckue pabomsi

[IpakTnueckass padora «Pa3MHOXEHHE TJIOAOBBIX PACTEHUN UYEPEHKOBAHUEM U
MHUKPOPA3MHOKEHUEM — MPUMEP MAJIUHBI (WU 3€MIITHUKH, €KEBUKHA, CMOPOIUHBI)».

[MpakTrdeckas pabora «BBeneHue pacteHuid B KyJabTypy IN VItro u moanepkanue
YUCTOU KyJbTYPhI 3KCILUIAHTOB.

[TpakTtrueckas padora «Pa3mMHOX)eHNE KapTOQes B MPOOHPKE.

UccnenoBarensckass pabora «Kak moiy4aroT TIOTOMCTBO  BETETaTHBHO
Pa3MHOXKAEMBIX KYJIbTYpP €CJIM HE CEMEHAMU ?»

UccnenoBatenbckass pabota «BeIpamuBaHue pacTeHUd B IPOOHPKE».

UccnenoBatenbckast pabora «Kak 00Xbsi KOPOBKa ypoKail cracajia —

0 COBPEMEHHBIX CI0OC00aX OMOIOTUYECKOM 3aIUThl PACTEHUI.
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Monyan «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekium». 11 kiaacc (34 4)

1. I'enemuueckue pecypcot Poccuu (6 u)

CtpaTteruu COXpaHEeHHUs TeHETHUECKUX pecypcoB. CoxpaHeHue pacTeHui in Situ u
ex situ.

buopecypcupie komnekuuum Poccumn. Koimekuuss TreHETHMYEeCKMX pecypcoB
pactenuii BUP. T'epbapuit BUH. Kosmnekuuss reHeTMUYECKHMX PECYpPCOB >KUBOTHBIX
BHUUI'PXK. Komnekuun kinetok u mramMoB BHHUUCXM. JleMoHcTpanus

BHICOPOITHKOB.,

JlabopamopHnule u npakmuueckue pabomoi
Uccnenosarensckast padota «Ilo marepuanam dopyma «Il'eHeTnueckue pecypcsl

Poccuny (BbIOpaTh J1F000M TOKIIAL U MOJATOTOBUTH 110 HEMY COOOIIICHHUE).
OCHOBBI TeHETHKH U cesiekimu (8 u)

HacnenctBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3MeH4YnBOCTh MyTallMOHHAS K MOIU(DUKAITMOHHAS.

I'en — wMaTepuanbHBIA HOCUTEIb HACJIEACTBEHHOCTH UM  HM3MEHUYHMBOCTH.
HyxkiienHoBble KUCIOTHI. Jlokanu3anusi TEHETUYECKOr0 Marepuaiia B kietke. JleneHue
kierok. Permukanus JJHK. OcHoBHas jormMa MosekyssipHOUW Ouojorun. TpaHCKPHUIIITHS.
Tpancnsauus. Myranuu.

3aKOH TOMOJIOTHYECKHUX PSAJIOB B HaceAcTBeHHOW n3MenunBoctd H.M. BaBuioBa

B 1920 u 2020 rr. JleMOHCTpaLys BUACOPOIUKOBL,

JlabopamopHvle u npakmuueckue pabomsi
[Ipaktrueckas pabora «MonudukarmoHHas U3MEHIUBOCTD B PUpPoie» (coOpaTh
Y CPaBHUTH JIUCThsSI, IIBETKU C OJHOTO PACTCHUS W/WIIH C PA3HBIX).

UccnenoBarensckas padora «['MO — 310 myTanuu uiu Moaudukanuu?y

2. Huorcenepus 6 ouonozuu pacmenuii (15 u)

Knerounas u reHHast HHXXKEHEPHUs PACTEHUM JJIs1 PA3BUTHSI CEJIEKIUU.

[IprpoaHO-TpaHCTEHHBIE PACTCHUS.

Pacrenus-6modadbpukmu.

buoTtexHonornueckre MeToAbl B CEIEKIUNA PACTCHUMN.

['eHeTHUeckoe penakTUpOBaHWE KYJIbTYPHBIX pacTeHud. UYUeMm reHeTnyeckoe
pEIAKTUPOBAHUE OTIMYAETCS OT FTEHETHYECKONH MO (DUKALIUH.

[Torck HOBBIX TEHOB-MHUINICHEH: CyliecTByOmue MeToauku. [Iposeaenue in silico
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aHaIu3a.
I'eHHass uWHXEHEpUs 3€pPHOBBIX KyJIbTyp. |'€HHas HMH)KEHEPHS XJIOIMYATHHKA.
I'ennas nHxeHepus Tomara. ['eHHAass MHXKEHEpPHUS COM. |'€HHas MHKEHEpUs ILIOJOBBIX

KynbTyp. I'eHHas unxeHepus kaprodens. JeMOHCTpalys BUAECOPOIUKOBZ.

JlabopamopHule u npaxmuueckue pabomoi
[TpakTrdeckas padora «IIpoBeaeHwue in SiliCO aHanM3a a1 MOMCKA HOBBIX T'€HOB-

MULIEHEHN AJI peJaKTUPOBAHUS KyJIbTYPHOTO pacTeHUs (Ha BHIOOD)».

3. Huscenepus 6 ouonocuu sncusomuuix (5 u)
CoBpeMeHHBIE METOABI B >KMBOTHOBOJACTBE: TpAaHCIUIAHTAIMA SMOpPHUOHOB,

XUMCPHBIC )KUBOTHBIC, KIIOHUPOBAHHC.

I'ennas HHXXCHCPU B )KUBOTHOBOACTBC.

Jlabopamophule u npakmuueckue pabomoi

[TpakTrueckas padbora «IIposeaenue in Silico anamu3a a1 MOMCKA HOBBIX IEHOB-
MHUIIICHEH /I PeIaKTHPOBAHUS KUBOTHOTOY» (HA BBIOOD).

UccnenoBatensckas pabora «['€HHas WHXKEGHEPHUS JKUBOTHBIX: apryMEHTBHI

3d U IIPOTUBY.
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TEMATHYECKOE INTAHUPOBAHUE

Temwbl 3auamuul

Konuuecmeo

yacoes

OcHosHoe cooeporcaHue

Mopyib «ATPOTEXHOJIOTMH HACTOsIIEero u Oyaymero». 10 kiaace

1. buoTexHoOTUs KaK HayKa

4

Hcropust BOSHUKHOBEHUSI HAYKH,
OCHOBHBIE pa3/ieiibl, CBS3b
OMOTEXHOJIOTHUHU C JPYTUMU HayKaMu
(bmosorueii, 00TaHUKOM, 300JI0TUEH,
MUKpPOOHOIOTHEN, OMOXUMUEH,
bu3noIoruel, reHeTUKOMH,
MEJIUIIMHON) ¥ OTPACTISIMH
MIPOMBIIIIEHHOCTH (MMIIEBAs, JIETKasi),
CEJILCKOI'0 XO35ICTBA
(’KMBOTHOBO/JICTBO, PACTEHUEBOCTBO)
Y 3/IpaBOOXPAHEHUEM, U3BECTHbIC
By3bl 1 HUU, cBs3aHHBIE

¢ OMOTEXHOJIOTHECH:

OUIL buorexnonorun PAH,

®I'bBHY BHUNCB,

®OI'bBHY ®UILL BUP,

®I'bBHY BHUNCXM,

Buowt desmenvnocmu obyuarowuxcs

PackpbIBaTh conepxaHue TEPMHHOB U
MOHSTHI: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTUH.

OnuceIBaTh MPOIIECC BBHITTOJTHCHHS
HCCIIEIOBAHUN U TIPOTHO3UPOBATH
PE3YIBTAThI SKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAYYHBIE
IITKOJIBI B 00JTACTH OMOTEXHOJIOTHH.
Paznuuars pa3aensl OMOTEXHOJIOTHH
KaK HayKHU.

CpaBHUBATH CBSI3b OMOTEXHOIOTHHU

C Pa3JIMYHBIMH OTPACIAMH HAYKU U
IIPOMBIIIJIEHHOCTH.

BBISABIATE pa3auyus MExXIy
pazjaenaMu OMOTEXHOJIOTHH.
dopmMyaupoBaTh U 0OBSICHATH

MIPUHLIUI PA3BUTHS HAYKH
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Temwbl 3anamuu

2. O01me noHATHS

OMOTEXHOJIOTUHA

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

®OI'BHY UIul" CO PAH,

OI'AOY BO MOTU,

dI'bOY BO MI'Y,

dI'bOY BO CIIoI'Y,

OI'AOY BOHI'Y,

®OI'BOY BO PITAY-MCXA nmenu
K.A. Tumupsizena.

CoBpeMeHHbIE HANTPABIICHUS PA3BUTHS
arpoOHOTeXHOJOTHI. MeToIblI

OMOTEXHOJIOTHH B HAYKC U IIPAKTHUKE

[TonsiTe OMOTEXHOIOTHHU. 3a4eM
YEJIOBEKY OMOTEXHOJIOTHH, B YEM UX
MIPEUMYIIECTBO Mepe]l XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUH: TTPOMBIIIICHHBIC
MUKPOOPTaHU3MBbI, KJIETKH U TKAaHU
pacTEeHUH, )KUBOTHBIX.

[IpakTuueckas padota «IIpumepnl

Buowt desmenvnocmu obyuarowuxcs

OMOTEXHOJIOTUH.

BrImostHeHHe Tpe/7I0/)KEHHBIX
UCCIIeIOBATEILCKUX palboT:
«Co3nanne OMOTOTHYCCKN aKTUBHBIX
n00aBOK ¥ BUTAMUHOBY, « BrIBeIeHUE
HOBBIX COPTOB PACTCHHIM, ITOPO/T
KUBOTHBIX C 3aJaHHBIMH
cBoiicTBaMn», «Co3/1aHne OaKTepui,
CIIOCOOHBIX TIepepabaTriBaTh HEPYTH U
YCTPAHATH MOCJEICTBUS €€ PA3ITUBOB:
TUTFOCBI U MUHYCBI.

Okckypeus «buorexHonorus: Hayka u
XKU3Hb» B BY3 i HIUU

PackpbiBaTh conepxaHiue TEPMUHOB U
TTOHATHH: 00BEKTHI OMOTEXHOJIOTHH,
KJIETKU ¥ TKaHU PACTCHHM, )KUBOTHBIX,
MUKPOOPTaHU3MBI.

OnuceIBaTh MpoIece
OMOTEXHOJIOTUIECKOTO TPOU3BO/ICTBA.
XapakTepru3oBaTh Pa3IMYHbIC

00BEKTHI OMOTEXHOJIOTHUH.
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Temwbl 3anamuu

3. OcobeHHoCcTH

arpoOMOTEXHOJIOTUH

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

IMPUMCHCHUA OMOJIOTHYECKHUX

00BEKTOB B TBOEH KHU3HI

[enn u 3aga4m arpoOMOTEXHOIOTHH.
OCHOBHBIE OOBEKTHI
arpoOMOTEXHOJIOTHH.

buorexHomornueckue noaxoabl

Buowt desmenvnocmu obyuarowuxcs

PaznmuyaTh IpOMBIIIIICHHBIC
MUKPOOPTaHU3MBI, KIICTKU ¥ TKAaHU
pPacTCHU, )KUBOTHBIX KaK
OMOTEXHOJOTUYECKHE OOBCKTHI.
CpaBHUBATbh MEXy COOOH TPOLECCHI
XHUMHYECKOTO CHHTE3a U
OMOTEXHOJIOTUH.

BrisBisaTe Hanbosee 3 pekTuBHBIE
00BEKTHI OMOTEXHOJIOTUH.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOCHUS U PYHKIIUU PATHUUHBIX
OMOJOTUYECKUX OOBEKTOB.
dopmynupoBaTh U OOBICHATD
MPUHIIAT PaOOTHI
OMOTEXHOJIOTUYECKOTO MPON3BOJICTBA
BBIOpAHHOI TPYTIIBI BEIECTB/
MaTepHaIOB

PackpriBaTh conepxaHue TEPMUHOB U
MOHATUI: COXPAaHCHUE PACTCHUN U
YKUBOTHBIX, BUBI KOJUTCKITAN

T€HETUYECKOI0 Pa3HOOOpa3us.
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Temwbl 3anamuu

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

JUTSI HAJIG)KHOTO COXpaHEHUS
KOJUTCKIN I T€HETUIECKUX PECYPCOB
pacTeHui u )KUBOTHBIX. [loHATHSA

0 MMOJIEBLIX, IN VItro u
KpuoOKoJIIeKIusiX. PocT u pa3sButue
KUBOTO 00BEKTA B 3aMKHYTOM
CUCTEME B KOHTPOIUPYEMBIX
YCIIOBHUSAX: KaK 3TO BO3MOXHO.
OcCHOBHBIE TOMEIIECHUS

JUTSI TIOJTHOIIEHHOM paboThI
JabopaTopuu OMOTEXHOJIOTUH
(TaMuHapHasi KOMHATa, CBETOBas,
aBTOKJIaBHAs KOMHATHI, IOMEIICHUE
JUTSI IPUTOTOBJICHUS] TUTATEIIHHBIX
cpen, MoevHas): ux GyHKIHOHAT U
O0COOEHHOCTH.

OcHoBHbIE TPUOOPHI

JUTSI OpraHu3aIuy JabopaTopuun
OMOTEXHOJOTUH, UX (DYHKITNH U
BO3MOKHOCTH (2BTOKJIaB,

CyX0XapoBoil mkad, TUCTUILISATOP,

Buowt desmenvnocmu obyuarowuxcs

OmnwuceIBaTH MPOIIECC COXPAHEHUS U
Pa3MHOXKEHUS PACTCHUN

B KOHTPOJUPYEMBIX YCIOBHUSAX CPEIBI.
Xapaktepu3oBath (pa3bl pocTa U
pPa3BUTUA PACTCHUM B 3aMKHYTOU
CUCTEME.

Pasznuyate nmpenMyIiecTa u
HEIOCTATKH Pa3IMYHbIX THIIOB
KOJUJICKIINH.

CpaBHUBATH 3TaIbl pabOTHI

B J1JaOOpaTOpUU OMOTEXHOJOTHUH.
BrisBisaTe Hanboee 3 hekTuBHBIE
npUEMBI I COXpaHEHUsI 00pa3IoB
PacTeHUH U )KUBOTHBIX.
XapakTepu3oBaTh 0OCOOCHHOCTH
CTpoeHUs U (PYHKIIMK 00pa3IioB
pacTeHUM.
dopmynupoBaTh u OOBSICHATD

MIPUHIUI KPUOKOHCEPBALMH PACTECHUI



Temwbl 3anamuu

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

pH-meTp, Bechl, TamuHap-00KC,
CTepUIIM3aTOP HHCTPYMEHTOB,
CBETOBAs yCTaHOBKA, KIIMMAaTHYECKAsI
Kamepa, Y ®-uoHuzarop,
XOJIOIUIILHUKH JIJIST XPaHCHHUS
MUATATEJBHBIX CPEA U AP.).
HNHCTpyMEHTBI )T IPUMEHEHUS
METOJI0B OMOTEXHOJIOTUH PACTCHUN
(mpenapoBaibHasI UTJIa, CKAJIbIIEINb,
MUHIET, HOXKHUIBI). OCHOBBI TEXHUKU
0e30macHOCTH TIpU padoTe

¢ npudopamu. OCHOBHBIE TPUOOPHI
JUTSI OpraHu3aIuu J1abopaTopuu
OMOTEXHOJIOTHH: aBTOKJIaB,
CyX0>kKapoBoil mKkad, TUCTHILISATOP,
pH-meTp, Bechl, TamuHAp-O0KC,
CTEpUIIN3AaTOP HHCTPYMEHTOB,
CBETOBAs yCTAaHOBKA, KIIMMATHUYECKAsI
kamepa, Y ®-uoHuzarop,
XOJOMUILHUKHY JIJIST XPAHCHUS

MUTATEIIBHBIX CPEJT U JIP.

Buowt desmenvnocmu obyuarowuxcs
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Temwbl 3anamuu

4. KynpTypa KJIETOK U TKaHEH

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

NHCTpyMEHTBI 7151 MPUMEHEHUS
METOJ0B OMOTEXHOJIOTUU PACTEHUM:
MpenapoBabHAs UTJIA, CKAJIBIIEb,
MUAHIIET, HOKHHUIIBI.

[TpakTuyeckast padota «KynbTypHoe
pacTeHue B KyJbTypaJIbHOM COCY/E:
OTIUIIIN PACTCHHUE B IPOOUPKEY.
UccnenoBarenbckas pabdora «Poct
YEPEHKOB PACTEHUI B BOJIE C PA3HBIM
ypoBHEM pH»

Mertoasl KyIbTYyphl KIETOK U TKaHEH
B cenekuuu. KamnycHas KynpTypa.
KynbTypa KIeTok u arperatoB KJIETOK.
Kynberypa npororutactos. [lonyuenue
COMATHYECKHX THOPUIOB METOJIOM
CIIVSIHUS U30JIMPOBAaHHBIX
MIPOTOIIACTOB.

Knerounas cenexuus. cnonb3oBanue
TarJIOUJNH B CEJIEKIUH.

[Ipumepsl npUMEHEHUS KYJIbTYP

KJIETOK U TKaHEH B HAayY4YHBbIX

Buowt desmenvnocmu obyuarowuxcs

PackpsiBaTh coziep;kaHie TEPMHUHOB U
MOHATUINA: KaJUIyC, MPOTOIIACT,
COMATHYECKUI THOPU]I, TATUIOUI,
HITaMM.

OnuceIBaTh MpoIece
KYJIbTUBUPOBAHUSI KJIETOK U TKaHEN
PacTeHUH U )KUBOTHBIX.
XapakTepu30BaTh Pa3HbIE TaIlbl
KYJIbTUBUPOBAHUSI KJIETOK U TKaHEN
pPacTeHUH U )KUBOTHBIX.

BoisaBisate Haubosee 3 hekTuBHbIC
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Temwbl 3anamuu

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

UCCIICIOBAHUSAX U B TIPAKTHKE
pasnuunbix HU: 3HsakoMCTBO

C JINTEpaTypoul — HAYYHBIMHU
yOJIMKAIUSIMU 110 pa3HBIM 00BEKTaM
(MHKpPOOBI, pacTEeHUSs, )KUBOTHbIE).
XapaKkTepuCTHKA KIIETOK,
KyJbTHBHUPYEMBIX IN Vitro.
MopdoreHeTHYeCKUE MyTH Pa3BUTHS
KJIETKH N Vitro.

N3BecTHBIE KOJIEKIUN
OMOTEXHOJOTUYECKUX OOBEKTOB —

UX POJIb, 337491, COCTAB, IPUMEPHI
(in Vitro KoJIeKIIMH PACTCHHIA,
KOJUICKIIH IITAMMOB
MUKpOOpranu3MoB. CeMuHap

110 POYUTAHHOM JINTEPATYPE,
JTOKJIaJIbl 00yJaIOIINXCs).
bruoTtexHomorus mpou3BoOACTBA
KyJbTYPHI KJIIETOK, TKAHEH U OPTaHOB

pacTeHuM.

Buowt desmenvnocmu obyuarowuxcs

METOAbI KYJTbTUBUPOBAHUSA KIIETOK U
TKaHEN PaCTEHUH, JKUBOTHBIX,
MHUKPOOPraHU3MOB.
XapakTepu30BaTh 0COOCHHOCTH
CTpoeHUs U (YHKIIUU KIETOK U
TKaHEW PaCTEHUH, )KUBOTHBIX,
MHUKPOOPTraHU3MOB.

dopMyaupOBaTh U OOBSICHATH
MIPUHIUI BBKUBAEMOCTH, POCTA U
Pa3BUTHUS KYJbTUBUPYEMBIX KJIETOK U

TKaHEN
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Temwbl 3anamuu

5. [lurarenbHbIC CPeAbI IS

arpoOMOTEXHOJIOT U

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

[TpakTuyeckas padota «IIpoToriacTsl
KIJIETOK.

UccnenoBarenbckas paboTa
«Cy1ecTBYIONIME KOJIEKIIUU KIETOK
¥ mTamMmMoB B Poccuu u ux posib

B Pa3BUTUM F'€HETUUYECKUX
TEXHOJIOTHI.

Uccnenoarenbckas paboTa

«I".J1. KaprieueHKo Kak reHeTHK-
AKCIIEPUMEHTATOP U OUOTEXHOIOT
Maxkpo- 1 MUKPOIJIEMEHTHI,
VCTOYHUKH YTIIEBOJAOB, BATAMUHBI,
YKEJIMPYIOLIUE areHThI. THUIIbI
MIATATENIbHBIX CPEJ — KUIAKUE U
TBEpBIE.

[IuTaTenbHbIC CPEabI

JUTsl OMOTEXHOJIOTUU PACTCHHUIA.
Pa3zpaboTka HOBBIX MUTATEIHHBIX
Cpel, B TOM YKCJIE BKIKOYAIOMIUX
OMOCTUMYJIATOPHI U APYTHE

peryasaTopsl pocta. MeToabl

Buowt desmenvnocmu obyuarowuxcs

PackpsiBaTh coziep;kaHie TEPMHUHOB U
MOHSATUI: UTATENbHAS CPENa,
KOMIIOHEHTBI TUTATEJIbHON CPEJIbI,
pH pactsopa.

OnuchIBaTh MPOUECC TPUTOTOBICHUS
MATATENBHBIX CPEM ISl PA3HBIX
OOBEKTOB.

XapakTepu3oBaTh MPOLECC
MIPUTOTOBJICHHS TUTATEIIbHBIX CPEJT

B 3aBUCUMOCTH OT BHIOPAHHOTO

00BEKTa UCCIIEIOBAHUS.
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Temwbl 3anamuu

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

ONTUMU3AIUHU TTUTATEIbHBIX CPEI.
OcCHOBHbBIE KOMITOHEHTHI TUTATEIbHBIX
cpena (MakpOdJIEMEHTHI,
MHUKPOIJIEMEHTHI, UCTOYHUKH
yIJIepOJia, BATAMUHBI, KETUPYIOLINE
areHThl, PETYJISITOPbI POCTA).

Yposens pH nutatensHOM Cpenibl U
€ro BJIMSIHUE HAa Pa3BUTUE PACTCHUM.
Becsl, pH-MeTp.

Jlabopatopnas padota «IIutarenbHble
Cpeabl U YCIOBUS KyJIbTUBUPOBAHUS,
KYJbTYpPbl PACTUTEIBHBIX KJIETOK U
TKaHEW».

[IpakTuyeckas pabora
«IIpuroroBneHne CTOKOBBIX
(MaTOYHBIX) paCTBOPOB MaKpo- U
MUKPO3JIEMEHTOB MMUTATEIBHOU CpeJIbl
no nponucu Mypacure u Cxyray.
[IpakTuueckas pabota
«IIpuroroBneHre NUTATENbHBIX CPET

JUTS BBEJICHUS B KYJIBTYpY IN Vitro»

Buowt desmenvnocmu obyuarowuxcs

PasznmuyaTh THITEI TUTATEIIBHBIX CPE

B 3aBUCUMOCTH OT 33J1a4u
KyJIbTUBUPOBAHUS.

CpaBHUBATh paCTBOPHMOCTH BEIIICCTB
BO BpPEMS IIPUTOTOBJICHUS
MUTATCNIBHBIX cpejl. CpaBHUBATDH THUITHI
MUTATEIIBHBIX CPEJ] B 3aBUCHMOCTH

OT MX COCTaBa.

BbIsIBIISITE HanboJee BaKHbIE
KOMIIOHEHTBI MUTATEIILHON CpeIbl U
IPOTHO3UPOBATH AP (HEKT OT HEXBATKH
KaXI0T0 U3 KOMIIOHEHTOB.
XapakTepu3oBarh G YHKIIUU
KOMITOHEHTOB MU TATEIbHBIX CPEI.
dopmynupoBaTh U OOBICHATD
MPUHIINT KYJITUBUPOBAHUS PACTCHUN
Ha TMTUTATENBHBIX CpelaX Pa3IuyHOTO

cocCTaBa
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Temwbl 3anamuu

6. PerynsaTopsl pocTa Kak
(dakTopbl ycriexa

OMOTEXHOJIOTUU PACTEHUN

Konuuecmeo

yacoes

4

OcHosHoe cooeporcanue

Poct u pazButue pacteHuu.
OcranpHble TAIbl OHTOTEHE3A.
OO611e 3aKOHOMEPHOCTH POCTA
pacTEeHUM.

OcHOBHBIE KJIacChl (PUTOTOPMOHOB
(ayKCHHBI, ITMTOKUHUHBI,
ru66epennunsl, ABK, atunen u np.)
U uX (QYHKIMH Ha Pa3HbIX 3Tarax
Pa3BUTHS PACTECHUS.

N3BecTHBIE reHETHYECKHE
MEXaHU3Mbl, KOHTPOJIUPYIOIIUE POCT
Y Pa3BUTHUE PACTCHUI.

DOHJIOT€HHBIE U YK30TC€HHBIC
pPETYIATOPBI POCTA PACTCHUH

B TIPOOUPKE.

Jlabopatopnas pabota
«DenoTunuyeckas oleHKa pocTa

Y Pa3BUTHS PACTEHUMN B 3aBUCUMOCTH
OT Hamu4usi GUTOTOPMOHOB

B MUTATEJILHOU CpEIe»

Buowt desmenvnocmu obyuarowuxcs

PackpsiBaTh cofep:kaHUE TEPMUHOB U
MOHSATUN: (PUTOTOPMOHBI, PETYIATOPHI
pOCTa PaCTCHUHU.

OnuceIBaTh NpOLECC POCTA U
pa3BUTHUS PACTCHUIA.
XapakTepu30BaTh NPOLECC POCTa

Y Pa3BUTHS PACTEHUMN B 3aBUCHUMOCTH
OT F'€HOTHUIIA U OKPYKAIOIINUX
YCJIOBUH.

PasznuyaTe QyHKIIMU pEeryasiTopoB
pocra.

CpaBHuBaTh (DYHKIIMH PETYISITOPOB
pocrTa.

BoisBnsaTh QyHKIMH pEryasiTopoB
pocTa 1o MpeaIoKeHHBIM ) dexTam.
XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHUS U QYHKIIUN PA3TUIHBIX
(UTOrOPMOHOB.

DopMyaupoBaTh U OOBACHITH
MPUHIUIT BO3IEUCTBUSA (PUTOTOPMOHOB

Ha POCT Y Pa3BUTHE PACTCHUU
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Temwbl 3anamuu

/. BUOTEXHONOTUsl PACTEHUI

Konuuecmeo

yacoes

10

OcHosHoe cooeporcanue

Bo3MoxxHOCTH ITpUMEHEHUSA

arpoOMOTEXHOJIOTHH B CENEKITNH,

CCMCHOBOACTBC M IIMTOMHUKOBOACTBC.

bose3Hyn 1 UMMYHUTET paCTCHUM:

ot H.M. BaBuiioBa 10 COBpEMEHHOCTH.

YckopeHHas ¥ TpaauInOHHas
CEJICKITUS: COKpaIacM CPOKH
TIOJTYYCHHS HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeNeKIuu. [ uépuan3zamnusi.
®opmel oT60pa. OCHOBHBIE
HAIPABJICHUS CEJIEKLIUU: YIyUIlIeHUE
YPOXKAUHOCTH, YCTOMYUBOCTH

K OMOTHYECKHM U aOMOTHYCCKUM
dakropam.

O310pOBJI€HUE PACTEHUI OT BUPYCOB

C ITIOMOIIBI0 METOJIOB OMOTEXHOIOTUH:;

METOJIbI KYJbTYPbI alIMKaJIbHBIX
MEpPHUCTEM, TEPMOTEPATINH,
XEMOTEepanuu, KpuoTeEpanuu
KOMIUIEKCHOM Teparnuu. [lonyuenue

O340pPOBJIICHHOI'O ITOCAJOYHOI'O

Buowt desmenvnocmu obyuarowuxcs

PackpriBaTh cojiepkaHue€ TEPMUHOB U
MOHSATHUM: CEIEKIMs, CCMEHOBOICTBO,
MUTOMHUKOBOJICTBO,
MUKPOPA3MHOKEHUE PACTEHUH,
03I0pOBJICHUE PACTCHUIA.

OnuceiBaTh MpoIece
MHUKPOPA3MHOXKEHUST PACTEHUH,
CO3JIaHUSI HOBOT'O UCXOJTHOTO
MaTepualia Jisi CeJIeKIuHU, 0TOopa,
03JOpOBJICHUSI PACTEHUI U MOTYyUYECHUS
030POBJIEHHOT'0 MOCAI0YHOTO
Marepuana.

XapakTepu30BaTh MPOLIECC
YCKOPEHHOMW Y TPAAUIIHOHHOU
CEJIEKLIMH, MUKPOPA3MHOXKEHMUS,
03I0POBJIEHUS PACTEHUM.

Paznuuars MeTOAbI CENEKINH,
criocoObl 03I0POBJIEHUS PACTEHU.
CpaBHUBATh METO/JIbI CEJIEKIINH,
criocoObl 03/I0POBJICHUS PACTEHUH.

BriaBisaTe HanOoee 1 HaUMEHee
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Temwbl 3anamuu

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

MaTepuaa — KiryoHei kaprodens u
CaKEHIICB IUIOJ0BBIX KYJIBTYD.
KynbTHBUpOBaHHE PACTUTEIBLHOTO
Matepuaia B KyJlbType in vitro:
OCHOBHBIC ITPUHIIUIIBI U MOJICITH

KyJabTUBUpOBaHus. Kamrycorenes,

CYCHIEH3UOHHBIE KYJbTYPbl PACTEHU.

Mukpopa3MHOKEHHUE PACTEHUI.
DKOHOMHUYECKHUH 3P DHEKT

OT BHEAPEHUS METOJOB
OMOTEXHOJIOTUU B PACTEHUEBOICTBO.
Kpuoxpanenue pacteHuu.
Kpuonporekropsl.
[IocTkpuoOreHHast pereHepanusi.
buosiornueckue cpeacTsa 3anThl
pacTeHul: NPEeUMyLIECTBA

Y TIEPCIEKTUBBI IPUMEHEHUS.
Tepmoc u cocyn [proapa ¢ KuIKuM

a30TOM, KPUOIIPOOUPKHU.

Buowt desmenvnocmu obyuarowuxcs

3¢ PeKTUBHBIE CTIOCOOBI MOTYUCHUS
UCXOJHOT0 MaTepuasa

JUTS CENIEKIIMM; 03/]0POBIICHUS
pacTEHHUM.

XapakTepu3oBaTb 0COOCHHOCTH U
(GYHKIIMU METOI0B CEJICKIINH,
CIIOCOOOB 037J0POBJICHUS] PACTEHUM.
dopMyaupoBaTh U OOBSICHATH
MIPUHLUI TPAAULUOHHON U
YCKOPEHHOM CENEKIUU, TPUHIUII
paboThI TOTO MM HMHOTO METO/AA

03JI0POBJICHUS PACTCHUM

[IpakTuueckast padota «Pa3zmMHOkeHHE

IMIJI0A0BBIX paCTeHI/Iﬁ YCPCHKOBAHUCM
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Temwbl 3anamuu

NTOI'O 11O MOAVIJIIO

Konuuecmeo

yacoes

34

OcHosHoe cooeporcanue

¥ MUKPOPa3MHOXCHUEM — ITPUMEP
MAaJTMHBI (MM 36MJISTHUKH, €KCBHKH,
CMOPOAMHBI)».

[IpakTrueckas padota «BBenenue
pacTeHuii B KyJIbTypy In Vitro n
HOJI/ICP)KaHUE YUCTOM KYJIBTYPBI

OKCIIJIAaHTOB).

ITpakTnueckas padota «Pa3mHOXkeHUE

KapTodens B MpOOUpPKe».
Hccnenoarenbckas padora «Kak
MOJIY4alOT MOTOMCTBO BET€TaTUBHO
Pa3MHOXAEMBIX KYJIbTYpP €ClIU

HE CEMEHaMu?»
HccnenoBarenbckas paboTa
«BpIpamyBanue pacTeHUN

B TIPOOUPKE».

HccnenoBatensckas pabora «Kax
00Kbsl KOPOBKA yporKai criacaia —
0 COBPEMEHHBIX CITOCO0aX

OMOJIOTMYECKOM 3alUTHI PACTCHUI»

Buowt desmenvnocmu obyuarowuxcs
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Temwbl 3anamuu

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

Monyan «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejieKium». 11 kiaacc (34 1)

1. 'eneTndeckue pecypchl

Poccuu

6

Buowt desmenvnocmu obyuarowuxcs

CTpaTGFPIPI COXpPAaHCHUA TCHCTHUYCCKUX PaCKpBIBaTB COACPIKAHNEC TCPMHUHOB

pecypcoB. CoxpaHeHHE pacTEHUI

In situ u ex situ.

buopecypcubie komnekiuu Poccun.
Kosiekuus reHeTuuecKux pecypcoB
pactenuit BUP. I'epbapuit BUH.
Kosnekuus reHeTuu4ecKuX pecypcoB
s>knBoTHBEIX BHUUI PI)K. Komnexun
kieTok u mramMoB BHUMCXM.
HccnenoBarenbckas paboTa

«ITo matepuanam popyma

«I'enernueckue pecypcel Poccun»

Y TMIOHATHUM: COXPAHEHUE PACTEHUMN
in Situ u ex situ.

OnuceIBaTh IMponecC COXpaHCHUA

pacTeHuii B ycaoBusx in Situ u ex Situ.

XapakTepu30BaTh CIIOCOOBI
COXpaHCHI/UI paCTCHI/Iﬁ B YCJIOBI/IHX
in situ u ex situ.

PaznmnuaTth criocoObI COXpaHCHUA

pacTeHuii B ycIoBHsX in Situ u ex Situ.

CpaBHUBAaTh OCOOCHHOCTHU
COXPAaHEHHS PACTCHUI B YCIOBHUSIX

In situ u ex situ.

BrisiBnsate Hanbosnee 3¢ pexTuBHbIN
npUEM ISl COXpaHEHUSI KOHKPETHOTO
oOpasiia pacTeHUH.
XapakTepu30BaTh 0COOEHHOCTH 1
byHKIMH.

DopMyTHPOBATHh U OOBICHATH
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Temwbl 3anamuu

2. OCHOBBI T€HETHUKH U

CCJIICKIIUH

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

HacnencTBeHHOCTh M U3MEHUYUBOCTD —
OCHOBHBIC CBOMCTBA JKHUBBIX
Opranu3moB. MI3MeHYHnBOCTh
MyTaIlMOHHAs U MOJIU(PUKAITUOHHAS.
['en — maTrepuaabHBI HOCUTEIb
HACJICJICTBEHHOCTH U U3MEHUYHNBOCTH.
HyknenHoBbIE KUCIIOTHI.
Jlokanu3anus reHeTHYECKOro
Marepuana B KJeTke. JleneHne KIeTok.
Pennmukanusa JIHK. OcHoBHas gorma
MOJICKYJISIPHOM OMOJIOTHH.
Tpanckpunuus. Tpancisiuus.
MyTtanumu.

3aKOH rOMOJIOTHYECKHUX PSII0OB

B HACJICICTBEHHOM M3MEHUYUBOCTH
H.A. Basunosa B 1920 u 2020 rr.
[IpakTueckas padbota
«MoaudukamonHass ©3MEHYHNBOCTh

B IIpUpoJie» (coOpaTh U CPaBHUTD

Buowi desmenvnocmu obyuarowuxcs

IPUHIMIT N Situ 1 eX Situ coxpaHeHusI
T€HETUYECKUX PECYPCOB paCTCHUN
PackpeiBaTh copepkaHue TEPMUHOB
Y TIOHSTUI: HACJIEICTBEHHOCTD,
n3MeH4YuBOCTh, T'eH, JIHK, PHK,
0€JI0K, 3aKOH TOMOJIOTHYECKUX PSIIOB
B HACJICICTBEHHOM M3MEHYUBOCTH.
OnuceIBaTh MPOSIBIICHUS
MOIU(DUKAITMOHHON U MYTAaIIMOHHOM
n3MeHunBocCTH, cTpoenne [JTHK u
PHK, 6enkoB.

XapakTepu3oBaTh CTPOCHUE U
(GYHKIIMU HYKJICHHOBBIX KHCIIOT,
OEJIKOB.

PaznuyaTth THIIBI H3MEHUYUBOCTH.
CpaBHUBaTh MYTAIlMOHHYIO U
MOAU(DHUKAITMOHHYIO H3MECHUHBOCTD.
BrIBISTE MOAUDHUKAIINNA U MYTAIIHH.
XapakTepu30BaTh OCOOCHHOCTH 1
dbynkuuun JIHK, PHK, Genkos.

DopMyIHPOBATHh U OOBICHATH
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Temwbl 3anamuu

3. Unxenepus

B OMOJIOTUU pacTeHUI

Konuuecmeo

yacoes

15

OcHosHoe cooeporcanue

JIMCThSI, IBETKH C OJTHOTO PACTEHUSA
W/WU C Pa3HbIX).
Uccnenoarenbckas padora «['MO —
9TO MYTAaIIMH WA MOJUPUKAITIN )
Knerounast u reHHasi UH)XEHEpUS
pacTeHui JJis pa3BUTHS CEJICKIIHNHU.
[TpupoaHO-TpaHCTEHHbIE PACTCHUS.
Pacrenus-6uodadbpuku.
buorexnoyornueckue MeTO b

B CEJICKIIUM PACTEHMUIA.
I'eneTnyeckoe pegakKTUPOBAHUE
KYJIbTYPHBIX pacTeHuil. Yem
FEHETUYECKOE PEeIaKTUPOBAHUE
OTJIMYACTCS OT FT€HETUYCCKOM
MOAU(DUKAITUH.

ITorck HOBBIX T€HOB-MUIIICHEH
CYLIECTBYIOIIHE METOIUKHU.
ITpoBenenue in silico ananu3a.
['eHHass WHXEHEPUS 3€PHOBBIX
KyJnbTyp. ['eHHas uHXeHepus

xjonyaTHuKa. ['eHHas HNHIXCHCPHUA

Buowt desmenvnocmu obyuarowuxcs

IIPUHLIUI AEHUCTBUS 3aKOHA
TOMOJIOTUYECKUX PSAL0B

B HaCHCI[CTBeHHOf'I U3MCHYHUBOCTHU

PackpriBaTh cojiepkaHue TEPMUHOB U
MIOHSATHI: KJICTOYHAS M TCHHAS
WHXXEHEPUS PACTCHHM, TCHETHYECKOE
penaktupoBanue, ' MO, in silico
aHaJu3.

OnuceIBaTh NPOLECC KIETOYHOU U
T€HHOM WH)XKEHEPUU PACTCHUH,
MPUHIIUIIBI TEHETUYECKOTO
penaktupoBaHnus, co3ganue MO,
stamnsl in Silico ananu3a.
XapakTepu3oBaTh COBPEMEHHBIC
JOCTUKEHUSI TCHHOW U KJIIETOYHOMU
WH)XCHEPUHU Pa3HbIX BUJIOB PACTCHUM,
npoBenenue in silico ananusa.
PaznnuaTh reHHYIO U KJIETOYHYIO
WHXXEHEPUIO.

CpaBHUBATh OMOTEXHOJIOTHYECKUE
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Temwbl 3anamuu

4. Nuxenepus

B OMOJIOTMH YKUBOTHBIX

Konuuecmeo

yacoes

OcHosHoe cooeporcanue

toMaTa. [ eHHast HEOKECHEPHUS COH.
I'eHHAs MHOXKCHEPHS TLIOJOBBIX
KyIbTyp. [ €HHAsT HEOKECHEPHS
KapTodens.

IMpaktuyeckas pabora «IIpoBeaeHue
in silico ananu3a 11 MOMCKa HOBBIX
reHOB-MHUIIIEHEH [T peAaKTHPOBAHUS

KyJbTYPHOTO pacTeHus (Ha BBIOOD)»

CoBpeMeHHBIE METOBI

B )KUBOTHOBOJICTBE: TPaHCILJIAHTAIIUSI
YMOPHOHOB, XUMEPHBIC JKUBOTHBIC,
KJIOHUPOBaHUE.

['eHHas uH)XeHepus

B ’KHBOTHOBOJCTBE.

[Ipaktuueckas padota «lIpoBenenue
in silico amanu3a Qg moOKMCKa HOBBIX
T€HOB-MUIIIEHEH [ peaKTHPOBAHUS

YKUBOTHOTO» (Ha BBHIOOD).

Buowt desmenvnocmu obyuarowuxcs

METOJbI B CEJEKIIUU PACTCHUN.
BbISIBIATH paznuuus MExKIy
TEHETUYECKUM PENAKTUPOBAHUEM U
TreHETUYECKON Mo UKaInei.
XapakTepu3oBaTh 0OCOOEHHOCTH U
byHKIMY.

dopMyIupoBaTh U OOBSICHATH
MPUHIAN KJIETOYHOW U TEHHOMN
VH)XEHEPUU, T€HETUYECKOTO
PEIAKTUPOBAHUA U T€HETUYECKOMN
Moau(pUKAITAN

PackpsiBaTh conepkaHue TEPMUHOB U
TTOHSITHM.

OnuceIBaTh TPAHCIIAHTAIIUIO
SMOPHOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepru30BaTh TPAHCILUIAHTALIUIO
SMOPHUOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBaHHUE.

PaznuyaThk TpaHCILTAaHTALIUEO

AMOPHUOHOB, XUMEPHBIX KUBOTHBIX,
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Temwbl 3anamuu

NTOI'O 11O MOAVJIIO
OBIIEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

Konuuecmeo

yacoes

34
68

OcHosHoe cooeporcanue

Uccnenosarenbsckas padora «I eHHas
UHKEHEePHUs )KUBOTHBIX: apI'yMEHTHI

3da U IPOTUB»

Buowt desmenvnocmu obyuarowuxcs

KJIOHHPOBAHHUE.

CpaBHUBATh TPaHCIUIAHTAIUIO
AMOPUOHOB, XUMEPHBIX )KMBOTHBIX,
KJIOHUPOBaHUE.

XapakTepu3oBaTh OCOOEHHOCTH U
byHKIMY.

®opmynupoBaTh U OOBSCHATD
MPUHIIUI T€HHOW UH)XKEHEPUH,
IeHETUYECKOI0 PeJaKTUPOBAHUS U

TreHETHYECKON MOIUDUKAIINH
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HPUJIOKEHHUE. PUJIBMbI U 3AIIUCHA TEJIEBU3UOHHBIX ITPOI'PAMM

Monpyib «ArpoTexXHOJI0rMH HAacTOsIIero u oyayumero». 10 kiace

Tema 1. Buomexnonozus Kak Hayka

Hoxymentanbubiii punibm Ceprest bpunesa «Hosbiit cBet. Hukonait Basuiosy. —
URL.: https://smotrim.ru/video/2618068

JlokymenTanbHbil punbMm «CeMeHa, KoTopble cracyT venoBeuecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Mopyab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejieKuum». 11 kiaace

Tema 1. I'enemuueckue pecypcwt Poccuu

JlokymeHTanbHbli GuiabM «30JI0TOHM 3eneHbii 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnoevl cenemuku u ceneKkyuu

dunbpmbl u3 nukiaa «Matpuna Haykm». Science and plants. Hayka u pacrenus.
3epHo6oboBsie. — URL: https://www.youtube.com/watch?v=nCfodl1Fpa8

Tema 3. Huosrcenepus 6 buonozuu pacmenuii

dunpmbl U3 nukiaa «Matpunia Haykuy. Science and plants. Hayka u pactenus.
I'enetnueckoe penaktupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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