MMWHHCTEPCTBO ITPOCBEIIEHN S POCCUMCKOM ®EJIEPALIMN
MynununanbHoe 010IKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
cpenHsis o01ieo0pa3zoBaTeIbHas MIKOJIA
umenu ['epost Poccun [Taccapa Makcuma AjiekcaHapoBrUya
c.Cukaun-AJssH
XabapoBCKOTO MYHHIIMNAIBHOTO palioHa
XabapoBCKOTo Kpas

«YTBEPXIEHO»
pelIeHreM MeIarornieckoro COBeTa
npotokoia Nel ot 26.08.2024r.

PABOYAA NMPOTPAMMA
KYPCA BHEYPOYHOW AEATENIBHOCTU

COBPEMEHHbBIE ATPOBUOTEXHOJ/10IM'MH
(ArPOBMOTEXHOJIOTMYECKUUNPODU/Ib)
(CPEAHEE OBLUEE OBPA3OBAHME)

c. CuKaumn-Anan
2024



HOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTH M Ha3HAYeHHe POrPaMMBbI

Pabouast mporpamMmma Kypca BHEYpOUHOU nedarenbHOCTH «COBpeMEHHbBIE
arpoOMOTEXHOJIOTHH (arpOOMOTEXHOIOTHUCCKUI TTPOMHIIB)» JIsT CPETHETO OOIIETO
oOpaszoBaHus (J1ajiee — mporpaMma) pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU
®deepanbHOTO TOCYAAPCTBEHHOIO0 00Pa30BaTEIbHOTO CTAHIApTa CPEIHETO OOIIETOo
obpazosanus (OI'OC COO), opueHTUpOBaHA HAa 0OECIIEUEHNE UHANBU Y aTbHBIX
noTpeOHOCTEN 00yJaroIKXCsl U HAalpaBieHa Ha JOCTHKEHHE TNIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHUS IPOrPaMMBbl CPETHEr0 00ILIEr0 00pa30BaHUs C YUETOM BbIOOpA y4aCTHUKAMU
0o0pa30BaTeNbHBIX OTHOIIEHUN KypCOB BHEYPOUHOH JEATEIbHOCTU. DTO MO3BOJISIET
o0ecreunTh eAUHCTBO 00s13aTenbHbIX TpedoBannit ®I'OC COO Bo BceM MPOCTPAHCTBE
IIKOJIBHOTO 00pa30BaHUs: HE TOJIBKO HAa YPOKE, HO U 3 €ro npeieiaMu.

Hacrosumii Kkypce npeaHazHayeH AJis yriryOJeHHOTO U3y4eHHUs] OMOJIOTHYECKUX
SBJICHUM U 3aKOHOMEPHOCTEH, pacIiupeHusi 0a30BbIX 3HAHUM, Pa3BUTHUS IPAKTUYECKUX

YMGHHﬁ N HaBBIKOB B COBpGMGHHOﬁ OMOJIOTHH.

AKTYaJIbHOCTH pPeajin3aluy NporpaMmbl

[TporpamMmoii npeaycMoTpeHo GOpMUPOBAHUE COBPEMEHHOTO TEOPETUUECKOTO
YPOBHSI 3HaHUM, a TAKKE MPAKTUYECKOTO ONBITa padOTHI C JIA0OPATOPHBIM
00opyi0BaHUEM, OBJIaICHUE TPUEMaMHU UCCIIEI0BATENILCKOM 1eATeIbHOCTU. MEeToIbl
OpraHm3aluy 00pa3oBaTEIbHON U HAYYHO-UCCIIEI0BATEIbCKOMN 1eATEIbHOCTH
MpeAyCMaTPUBAIOT (POPMUPOBAHUE Y O0YUAOIINUXCS HECTAHIAPTHOTO TBOPUYECKOTO
MBIIUIEHUS, CBOOOIbI CAMOBBIPAKEHUS M UHAUBUAYAJIBbHOCTH CYXICHUM.

J1J1s TOJIHOTO y4eTa MOoTpeOHOCTEN 00yUaloMXCcs B IPOrpaMMe UCTIOIb3YeTCs
nuddepeHIrpOBaHHBIN NOIX0/I, YTO CTUMYJIUPYET 00YUYarOIIErocs K yBEIUYCHHUIO
NOTPEOHOCTH B MHIMBUYaJTbHOU, MHTEIJICKTYaJbHON 1 TIO3HABATEILHOM 1€ TEIBHOCTH
Y Pa3BUTHUIO HAYYHO-HUCCIIEI0BATENCKUX HAaBBIKOB. [Iporpamma ctaneT BocTpeOOBaHHOM
B INEpPBYIO odYepelb OOy4YaroHIMMHCS, KOTOpPble HMMEIT CTOWKUN  HMHTepec
U COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YUYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOTO
LIMKJIa, ECTECTBEHHBIX HAYK U TEXHOJOTHH.

B nacTosimiee BpeMst 6rosioruueckoe 00pa3oBaHue JI0HKHO 00ECIeUnTh
BBIITYCKHUKAaM BBICOKYIO OMOJIOTMYECKYI0, 3KOJOTHYECKYIO U MIPUPOAOOXPAHUTEIBHYIO

I'paMOTHOCTbD.



3HaHUA B 00J1aCTH OCHOBHBIX OMOJIOTUYECKUX 3aKOHOB, TEOPUH U UJIEH
(GopMUPYIOT HPAaBCTBEHHbICE HOPMBI M TPUHIUIBI OTHOIIEHHUS K JKUBOM MPUPOJIE.
B kauecTBe IEHHOCTHBIX OPUEHTUPOB OMOIOIMYECKOro 00pa30BaHUsl BBICTYAIOT
O0O0BEKTHI, U3y4aeMbIE B Kypce OMOJIOTHH, K KOTOPBIM Yy ydauuxcs GopMHupyeTcs
LIEHHOCTHOE OTHOILIEHUE. [Ipn 3TOM BEAYIIYIO POJIb UTPAIOT IO3HABATEIBHBIE IEHHOCTH,
TaK KaK JJaHHbIM y4eOHBIN IPeIMET BXOAUT B FPYIILY [IPEIMETOB 103HABATEIBLHOTO
[[UKJIa, [JIaBHAS LIE€TIb KOTOPBIX 3aKII0YAETCSA B U3YYEHUH COBPEMEHHBIX CIIOCOOOB
pelieHus rnodanbHbIX MpobaemM coBpeMeHHOCTH. [IporpamMma mpecieayer He TONIbKO
o0pa3oBaTenbHbIE, HO U BOCIIUTATENbHBIE LIETH, IOCKOJIBKY OHA CLIOCOOCTBYET
(OpMUPOBAHHUIO FKOJIOTHYECKOT0 U OMOTEXHOJIOTUYHOTO MBIIIJICHUS Y TIOJPACTAOLIEr0

ITIOKOJICHHA.

BapuaHThI peajiM3aiuu NporpaMMsl 4 (pOpMbI POBeAeHUs 3aHATHIT

Peanuzanus nporpaMMbl IpeAnoIaraeT uCroib3oBanue (opM padoThl, KOTOpbIE
peIyCMaTPUBAIOT aKTUBHOCTh U CAMOCTOSITEIBHOCTh O0YUaIOIMXCsl, COUETaHUE
MHIMBUIyaJIbHOM U TPyNIIOBON pabOThl, MPOEKTHYIO U UCCIIEI0BATENbCKYIO
AesITeNbHOCTh. TakuM 00pa3oM, BOBJICUEHHOCTh 00YYAIOIIUXCS B TaHHYIO BHEYPOUHYIO
JESTENbHOCTh MO3BOJIUT OOECHEYUTh MX CaMOOMpPEEICHHUEe, PACHINPUTH 30HBI
MIOHUCKA CBOMX MHTEPECOB B Pa3IMUHbIX c(hepax eCTECTBEHHO-HAYUHBIX 3HAHUI,
IEPEOCMBICIUTh CBOM CBSI3U C OKPYXAlOIIMMH, CBO€ MECTO CPEIu JPYTHX JIOJACH.
B nienom peanuzanys mporpaMMbl BHOCUT BKJIAJ] B HDABCTBEHHOE M COITHAIBHOE
dbopMupoOBaHHE TUIHOCTH.

[Iporpamma MokeT ObITH peaniu3oBaHa B padote ¢ ooyuatomumucs 10 u 11
KJIACCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX ITPEAYCMOTPEHBI
Takue (QopMbl paboOThI, Kak Oecedpl, IUCKYCCHM, MAaCTeP-KJIAcChl, OJKCKYPCHH
Ha MPOU3BOJICTBO, AHAJU3 KEHWCOB, BCTPEUH C MPEICTABUTEISIMUA Pa3HbIX podeccuil,
npodeccuoHambHbIe TPOOBI, KOMMYHHKATHBHBIC U IETIOBBIC UTPBI, KOHCYJIbTAIIH
nearora v ncuxosora.

[TporpamMmMa MokeT OBITH peann30BaHa B TEUEHHUE OJHOTO ydeOHOro roja
¢ ooyuarormumucs 10 u 11 kimaccoB, ecnu 3aHSATUS TIPOBOJSATCS 2 pa3a B HEACIIO.
Wnu B TeueHue OBYX JIET, €CIIU 3aHATUS MIPOBOAATCS 1 pa3 B HEJEMIO JIJIs KI1acCOB

OMOJIOTUYECKOTO UM OMOTEXHOJIOTUYECKOTO HaIllpaBJICHUH.



B3aumocssa3s ¢ peaepabHOl paboueil MporpaMMoi BOCIIMTAHUS

[Iporpamma Kypca BHEYpOUHOU JEATEIBHOCTH pa3padoTaHa C y4eTOM
peKoMeHaIuil GpeaepabHO pabouell MporpaMMbl BOCIUTAHUS, YU THIBAET ICUXOJIOTO-
[E1arorn4eckue OCOOEHHOCTU JAaHHBIX BO3PACTHBIX KaTEropui. OTO MO3BOJISET
Ha MPaKTUKE COSAMHUTH 00YYAIONIyI0 U BOCIIUTATEIbHYIO IEATEIBHOCTH Me1arora,
OPHUEHTHUPOBATH €€ HE TOJBKO Ha HHTEJUIEKTYaJIbHOE, HO ¥ HA HDABCTBEHHOE, COLIUAIIBHOE
pa3BuUTHE peOeHKa. ITO MPOSIBISETCA B:

— BOCIHATAHUHU OCO3HAHHOUW KOJIOTMYECKH NMPABUIBHOM MOTUBALIMH B TIOBEICHUH
U JCATENIHOCTH uepe3 (OpMUPOBAHME CHCTEMbI  YOEXKIEHUH, OCHOBAaHHBIX
Ha KOHKPETHBIX 3HAHUSIX;

— CTAHOBJICHUU JIMYHOCTH OOy4Yaroluxcsi KakK LEJOCTHOW, Haxoasuieics
B TAPMOHUU C OKPYXAIOLUM MUPOM, CIIOCOOHOM K PEIICHUIO 3KOJIOTHYECKUX MPOOJIeEM;

— IPUOPUTETE JINYHOCTHBIX PE3YJIBTATOB PEAIM3ALNH IPOrPAMMBI BHEYPOUHOU
JESITeIbHOCTH, HAIIEIINX CBOE OTPAKEHHE U KOHKPETU3ALMIO B (peiepanbHOM paboueit

IIporpaMmbl BOCITMTAHHA.

Oco0ernHocTH padoTHI eAarora no NporpaMmme

3amaya negarora COCTOMT B TOM, YTOOBI COIPOBOK/IATh MTPOLIECC
podheCCUOHAIBHOM OpUEHTALMK O0YYalOIUXCs, PACKPhIBasi MOTEHIIMAT O0YyYaIOIUXCSI
Yyepe3 BOBJICUEHHE B MHOTOOOPa3HYIO AeATEIbHOCTh, OPraHU30BaHHYIO B Pa3HbIX
dbopmax.

[Tpu 3TOM pe3ynbTaToM paboThI NEJArora B MEPBYI0 OYEPEb SBISCTCS
JMYHOCTHOE pa3BUTHE peOeHKa. JIMUHOCTHBIX pe3ynbTaToB MeIaror MOXKeT IOCTUYb,
yBJIEKasi peOEHKa COBMECTHOM M MHTEPECHON UM 000UM JIESITEIbHOCTHIO, YCTaHABIMBAS
BO BpeMSI 3aHITHUI 100pOKeNaTeabHy0, TOAIEPKUBAIOILYI0 aTMOC(EPY, HACKIIIAS
3aHATHA LICHHOCTHBIM cozepkanueM. Kpome Toro, nporpaMmma npeaycmaTrpuBacT
OpraHU3aIMI0 YKCKYPCHUH, MpocMOoTp (GUIBLMOB U 3anucei TB-nporpamm.

[Ipy wu3yueHuum oOOy4YAIOIIMMHUCA MOPOrPaMMbl  TENAror  OCHOBBIBAETCS
Ha HECKOJIBKUX OCHOBOIOJIATAIOIIMX MPUHLIUIAX O0YUCHHUS:

— MPUHIIMUI UHTETPATUBHOTO MOAX0Aa K 00YYeHHUIO. DTOT MPUHIIUI UMEET
NEPBOCTENEHHOE 3HaYCHHE, TaK KaK YCBOCHHE MOJIy4aeMbIX 3HAHUN 10 OMOTEXHOJIOTHH
MPEIIOJIaraeT TECHYIO B3aMMOCBS3b Pa3HbIX ypoBHEW. [1epBblii ypoBEHD —
MEXIPEIMETHBIN — MPEANoJaracT B3auMOCBSI3b OMOJIOTUH C KYPCOM 10 XUMUU. BTopoit
YPOBEHb — IPEIMETHBIN — 00YCIIOBJIEH B3aMMOIIPOHUKHOBEHUEM PA3HbBIX

OMOJIOTUYECKUX KYPCOB (OOTaHUKH, 300JI0THH, (DU3UOJIOTUH U IPYTHX) B TIpoOIiecce



CTaHOBJICHUS U U3y4yeHUs OnorexHosoruu. Kpome Toro, jioruka 0oCBOEHHs MaTepuaa
IpOrpaMMBl [IPEATOIAraeT JBUKEHUE OT OOILIEro K YaCTHOMY U, HAa HOBOM YPOBHE,
BO3Bpalll€HHE OT YACTHOTO K O0IIEMY.

— IPUHLHAI HAIJISJHOCTH;

— TPHUHLMNI JOCTYITHOCTH;

— TPHUHINI OCO3HAHHOCTH.

[IpumepHas cxema MpoOBEACHHMS 3aHATUI IO TPOrpaMMe MOKET OBITh TAKOM:

1. OObsicHEHHE TEOPETUUECKOTIO MaTepuaa o TeMe.

2. TloaroToBka K J1abOpaTOPHOMY WIIM IIPAKTUUECKOMY 3aHATHIO, O0CYXKAECHHUE

00BEKTOB I IIPAKTUYICCKOI'O 3aHATHA.

3. I[IpoBenenne MPaKTUYECKOTO 3aHATHUS — OCHOBHAs 3a7ada OCBOCHHE
METOJI0JIOTHN JAHHOTO SKCIIEPUMEHTA.

4. Ananus PE3YJIbTATOB 3KCIICPUMCHTA.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOYHOM
AEATEJBHOCTHU

3aHATHS B PaMKax IIporpaMMbl HAIIPaBJICHBI Ha obecrnieueHue JOCTHIKCHU S
O6y‘IaIOHII/IMI/ICSI CICAYIOMHNX JUIHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX

O6paBOBaTCJILHI)IX PE3YIILTATOB.

JINYHOCTHBIE PE3YJIbTATDBI:
8 cghepe epaxcOancKo20 60CNUMAHUSL:

— T'OTOBHOCTb K COBMECTHOU TBOp‘-IGCKOfI ACATCIbHOCTH ITPH BBIIIOJIHCHUU

OMOJIOTTYECKUX OKCIICPUMCHTOB;

— CIOCOOHOCTH OIIpCACIIATH CO6CTB€HHYIO ITO3UIIHNIO ITO OTHOIIICHUIO K ABJICHUAM
COBpeMeHHOﬁ JKM3HHU U OOBICHSATH ccC,

— TOTOBHOCTB K COTPYAHHNYCCTBY B IIPOLCCCC COBMCCTHOI'O BBIIIOJIHCHUA y‘-I€6HI>IX,
IMTO3HABATCJIbHBIX M HMCCIICAOBATCIIbCKUX 3aAd4d, YBAXHUTCIIBHOMY OTHOIICHMUA
K MHCHHIO OIIIIOHCHTOB ITPH O6CY)KI[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO

coAep KaHUs;

6 cgbepe nampuomu4ecKkoco 60Cnumarusl.

— LEHHOCTHOE OTHOIIEHHUE K MPUPOAHOMY HACJIEANIO U MAMSATHUKAM IIPUPOJIBI,
nocTuxkeHnsaM Poccuu B Hayke;

— CIOCOOHOCTH OLIEHUBATH BKJIA/] POCCUHUCKHUX YUYEHBIX B CTAHOBJIEHUE U PA3BUTHE
OMOJIOrMH, MOHUMAHUE 3HA4YeHHUs] OMOJIOTMM B IO3HAHUHM 3aKOHOB IPUPOJIBI,

B JKU3HH YCJIOBCKA 1 COBPEMCHHOI'O 06HICCTBa;

8 cghepe 0YX08HO-HPABCMBEHHO20 80CNUMAHUSL:

— CIOCOOHOCTH OLOCHHMBATb CUTYallUIO U IIPUHUMATL OCO3HAHHBIC PCIICHMA,
OPUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

— OCO3HAaHME JUYHOIO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO OYAYILEro;

6 C¢€p€ acmemudeckoeo 60cCnumaHusl.

— IIOHHMMAaHHC SMOIIMOHAJIBHOI'O BOBﬂeﬁCTBHH JKUBOM IMpUpPOAbI U €€ ICHHOCTD,

8 cihepe usuyecko20 OCNUMAHUL.
— TIOHMMAaHHE [ICHHOCTH 3JI0POBOTO M 0€30IIaCHOI0 00pa3a KU3HH;

— OCO3HAaHME TMOCJIEACTBUI M HENPUATHE BPEAHBIX NPUBBIYEK (yMOTpeOiIeHue
AJIKOT0J1s1, HAPKOTUKOB, KYpEHUS);



6 cghepe mpy0o6020o 60CHUMAHUA:

— TOTOBHOCTb K aKTUBHOW J€ATEIILHOCTH OMOJIOTUYECKON U HKOJIOTHUYECKOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh NHULIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO AEATEIBHOCTD;

— HHTEpeC K MPAKTUIECKOMY M3YUYEHHUIO MPOQECCHi, CBA3aHHBIX C OMOIOTHEH;

— TOTOBHOCTb U CLIOCOOHOCTH K 00Opa30BaHMIO U CaMOOOPAa30BaHMIO HA MIPOTKEHUU

BCEH KM3HU;

8 chepe sK0N02ULEeCKO20 BOCNUMAHUS!

— DKOJIOTMYECKH LI€JIECO00pa3HOE OTHOLIEHUE K MPUPOJAE KaK HUCTOYHMKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyIlIECTBOBaHUS;

— TOBBIILIEHUE YPOBHS 3KOJOTHYECKON KyJIbTYypbl: IPUOOPETEHUE OIBITA
IUIAHUPOBAHHUS IIOCTYIIKOB M OLEHKM MX BO3MOXHBIX IOCIEACTBUMI
IUIsL OKPY’KAIOLIEH Cpebl;

— CIIOCOOHOCTbH UCHOJIB30BaTh MPUOOpETaeMble MPU H3YyUYEHUU OUOJIOTUU 3HAHUS
U YMEHUS IIPU PEIIEHUH IPo0JIeM, CBA3aHHBIX C PallMOHAIBHBIM
IPUPOIONOIB30BAaHUEM (COOIIOICHUE TPABUII MIOBEACHUS B IPUPOJIE,
HaIIpaBJICHHBIX HA COXPaHEHNE PABHOBECHUS B DKOCHUCTEMAX, OXPAaHy BUIOB,
AKOCHUCTEM, OHOChEphI);

— AKTUBHOE HENPUATHE IEVCTBUN, MPUHOCAILNX BPEJ OKPYKAIOLIEH MPUPOTHON
cpene, yMeHUe MPOrHO3UpOBATh HEOJIATOMPUATHBIE SKOJOTUYECKHUE MOCIEICTBUS

MPEANPUHUMACMBIX JIEMCTBUN U MTPEIOTBPAILATH UX;

8 cghepe HayuHO020 NOZHAHUA:

— mMoHMMaHHWe crnernudukd OWOJOTMM KaK HAayKH, OCO3HaHHE €€ POJHu
B (DOPMUPOBAHUH PAITMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUE 1IETTOCTHOTO
MIPEACTABICHHS 00 OKpPYXAIoMeM MHUPE KaK O €IWHCTBE IMPHUPOIBI, YeIIOBEKa
1 00IecTBa, B MO3HAHUU MTPUPOTHBIX 3aKOHOMEPHOCTEH M pEIIeHUH TTPo0IeM
COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

— yOEeXJICHHOCTh B 3HAYMMOCTH OWOJIOTHH JIJII COBPEMEHHOM ITMBUITH3AINN:
obecrieueHre HOBOTO YPOBHS Pa3BUTHUS MEIUIIUHBI; CO3J]aHUE TIEPCTIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PeIIaTh PECYPCHBIE MPOOIEMbI Pa3BUTHUS
YeJIOBEUECTBA; IMOUCK ITyTeH BBIXOAA M3 TJI00ATBHBIX JKOJOTHYECKUX TPOOIIEM
1 obecrieueHre nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAITMOHATBHOMY
MCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB

JKU3HU,



3aMHTEPECOBAHHOCTD B MOJIYYEHUN OMOJOTHUYECKUX 3HAHUH B II€JIX MOBBIIICHUS
o01ielt KyJIbTyphl, €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH KaK COCTaBHOW 4acTH
(YHKIIMOHATIBHON TPAMOTHOCTH 00yYaroumxcs, GopMUpyeMoil pu U3y4eHUU
OMOJIOTHH;

MOHUMAaHHE CYITHOCTH METO/IOB IMO3HAHMS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTh WHCIIONb30BaTh TOJMy4YaeMble 3HAHHUS I aHajiu3a
1 00BSICHEHUS SIBIICHUH OKPY>KAIOIIETO MUPA U MPOUCXOASIINX B HEM U3MEHEHHIA;
yMeHHue JenaTth OOOCHOBaHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (DaKTOB
¥ UMEIOIINXCS TAHHBIX C IETBI0 OMyYEHHUS JOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTh  CaMOCTOSITENIbHO ~HCIOJB30BaTh  OMOJOTHYECKHE  3HAHMS
IUI pellieHus: Ipo0JieM B pealbHbIX )KU3HEHHBIX CUTYalLUsX;

OCO3HaHUE IIEHHOCTU HaYyYHOMU JEsITeIbHOCTH, TOTOBHOCTh OCYIIIECTBIISATh
IPOEKTHYIO U UCCIIEI0BATENIbCKYIO JEATEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;
TOTOBHOCTb M CHOCOOHOCTB K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K AaKTUBHOMY TIIOJYyYCHHIO HOBBIX 3HAHMWA IO OHOJIIOTUM B COOTBETCTBUU

C ’KU3HCHHBIMH HOTp€6HOCTSIMH.

METAIIPEAMETHBIE PE3YJIbTATbI:

6 chepe o06nadenHusn YHUBEPCATbHBIMU YUEOHBIMU NO3ZHACAMETbHBIMU OCHUCMEUAMU:

Oaszoevie no2udecKkue 0eucmaeust.

CaMOCTOSATENILHO (POPMYITUPOBATh U aKTYaTU3UPOBAThH MIPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

HCITOJIb30BaTh IIPH OCBOCHUH 3HAHHWM MPUEMBI JIOTHUESCKOTO MBIIIUICHUS (aHAIN3a,
CUHTE3a, CpPaBHEHUS, KilaccuPpukauruu, 0000IIeH s ), pACKPBIBATh CMBICIT
OMOJOTUYECKUX TTOHATHH (BBIICTATh UX XapaKTEepPHBIC TPU3HAKH, YCTAHABINBATh
CBSI3U C JPYTUMH ITOHATHSIMH );

OTIPENICIIATH ICJIH JACATSILHOCTH, 3a/1aBas MapaMeTpPhl U KPUTEPHUH HX
JOCTHKEHUSI, COOTHOCUTD PE3yJIbTATHI ICITEILHOCTH C MIOCTABICHHBIMHU TIECIISIMH;
HCIIOJIb30BaTh OMOJIOTHYSCKHUE TIOHATHS I OOBSICHCHHS (DaKTOB U SBJIICHUI
YKUBOU MTPUPOIBI;

CTPOUTH JIOTHYCCKUE PACCYKACHUS (MHIYKTHBHBIC, ICTYKTHUBHBIC, IT0 aHAIOTHH ),
BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B paCCMATPUBACMBIX SBIICHHUSX,

(bOpMYJII/IPOBaTB BBIBOABI U 3aKJIIOUYCHUA,



— IPUMEHATb CXEMHO-MOJEIIBHBIE CPEACTBA IS IPEACTABICHUS CYLECTBEHHBIX
CBA3EH M OTHOLIEHUI B U3y4aeMbIX OMOJIOTUYECKHX 00BEKTaX, a TAKKE
IPOTUBOPEUMI PA3HOTO PO/, BBISIBICHHBIX B Pa3IMUHbIX HH(OPMALIMOHHBIX

HCTOYHHUKAX,

bazosvie uccieoosamenbekue Oetucmeust.

— BJIQJICTh HaBBIKAMH YUEOHO-UCCIIEA0BATEIILCKOW U MPOSKTHOM JESITEIIBHOCTH,
HaBBIKAMH  pa3pelICHUs  MpOOJIeM;  CIIOCOOHOCTBIO M T'OTOBHOCTBIO
K CaMOCTOSITEIIbHOMY TTOMCKY METOJIOB PEIICHUS IPAKTUICCKUX 3a]1ad,
MIPUMEHEHUIO PA3IUYHBIX METOJIOB MTO3HAHNS,

— HCTOJb30BaTh Pa3JIMYHBIE BUJIBI ACSITEIIBHOCTH I10 MTOTYYEHUIO HOBOTO 3HAHUS, €TO
HUHTEpIIPETAIlUN, TPE0OPA30BAHMIO U IPUMECHEHHUIO B YUEOHBIX CUTYAIUsIX, B TOM
YuUCJIe TP CO3aHUN YICOHBIX U COITUATIBHBIX MPOSKTOB,;

— (opMHpOBATh HAYYHBIN TUI MBIIIICHUS, BIAACTh HAYYHON TEPMHUHOJIOTHEH,
KJIIOUEBBIMH ITOHSATHSIMH U METOJIaMU;

— CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHOM

ACATCIIBHOCTHU U )KU3HCHHBIX CUTYallUAX,

paboma ¢ unpopmayuei:

— OPHUEHTUPOBATHCS B PA3IMYHBIX UICTOYHUKAX MH(DOpMaALUK (TEKCTE yueOHOTO
nocoOusi, HAy4HO-TIONMYJISIPHOW  JHUTEepaType, OHOJOTMYECKUX  CIOBapsX
Y CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax aHHbIX, B IHTepHETE), aHAIM3UPOBAThH
MH(POPMAIUIO pa3IMYHbIX BUIOB U (POPM NpeCTaBICHUS, KPUTUYECKU OLIEHUBATh
€€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

— (QopMynHMpoOBaTh 3aMpoChl W MPUMEHSTH Pa3JUYHbIE METOJbl MPHU TOUCKE
1 0TOOpe Onoornyeckoi nHGOpMaIy, HEOOXO0IMMOM SISl BBITOJTHEHUS YIeOHBIX
3ajady;

— CaMOCTOATEIBHO BBIOUPATh ONTUMANBHYIO (hOpMY MPECTABICHUS
Oounonoruyeckor uHdopmaimu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULBI, PUCYHKA
H 1p.);

— HCHOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEACTBA IIPHU paboTe ¢ OMOIOrHYECKOM
uH(popMaluel: TPUMEHATh XUMUUYECKUEe, (PU3NIECKUE U MaTeMaTUUYECKUe 3HAKU
U CUMBOJBL, (OpMyJibl, abOpeBHATypy, HOMEHKIATypy, HCIOJIb30BATh

u Hp606pa3OBI)IBaTL 3HAKOBO-CHUMBOJJIHMYCCKUC CPCACTBA HATI'TLAAHOCTHU,
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6 chepe oenadenusn ynugepcanrbHbIMu KOMMYHUKAMUGHBIMU OCUICHBUAMU:

obuenue:

OCYIICCTBIIATD KOMMYHHKAIIUH BO BCEX CCI)Can JKNU3HU; AKTUBHO Y4YaCTBOBATb
B IUAJIOTC NI JUCKYCCHUH I10 CYHICCTBY O6CY>KI[&€MOﬁ TCMBI (YMGHI/Ie 3aJaBaTb
BOIIPOCHI, BLICKA3bIBATH CYXKJICHUA OTHOCUTCIIbHO BBLIITOJIHCHUA npennaraeMoﬁ
3aJa494, YIUTbIBATb HHTCPCCHI U COTITIACOBAHHOCTD HOSHHHI?I APYTuX Yy4aCTHUKOB
Auajiora ujin I[HCKYCCI/II/I);

Pa3BCPHYTO U JJOTUYIHO HU3JIaraTb CBOIO TOYKY 3PCHUA C UCITIOJIb30BAHUCM

A3BIKOBBIX CPCACTB,

CcOBMeCmHAs 0esIMeNbHOCNb.

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C yUETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YICHA KOJIJIEKTUBA;

IIPUHUMATB LIEJIM COBMECTHOM JIESITEIBHOCTH, OPTraHU30BbIBATH U KOOPAUHUPOBATH
JNEUCTBUS IO €€ JOCTHMKEHUIO: COCTAaBJISATH IUIAH JICHMCTBUM, PACIIPEACIISITh POJIU
C YYE€TOM MHEHHI YY4aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM pabOThI;
MpeiIaraTb HOBBIE MPOEKTHI, OIIEHUBATh UEH C MO3UIIMU HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaLIHSX,

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

6 chepe 061a0€eHUA YHUBEPCATLHOIMU PECYTAMUBHBIMU OCHUCMEUAMU:

canoopeanuzayus.

UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHMS JJI BBISIBICHUS MPOOJEM U UX PEIICHUS
B )KM3HEHHBIX U YYEOHBIX CUTYAIUsX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1I€JIEBBIE U CMBICIIOBBIE YCTAaHOBKHU
B CBOMX JEHUCTBUAX U MOCTYNKAaX MO OTHOIIEHHUIO K )KUBOU IPUPOJIE, CBOEMY
37I0POBBIO U 3JIOPOBBIO OKPYIKAIOIINX;

pacIIMpsATh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;,
JieaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €ro, Oparh OTBETCTBEHHOCTH

3a pelIcHuE;

CAMOKOHMPOJb.!

AaBaTb OLICHKY HOBBIM CHTYyallMAM, BHOCUTL KOPPCKTUBLI B JACATCIIBHOCTD,
OLCHMBATb COOTBCTCTBUC PC3YJILTATOB LCIIAM,
INPpUHUMATb MOTHBBI MW ApPryMCHTbI JIPYIUX TIIpAU aAHAJIM3C PC3YyJIbTATOB

ACATCIBHOCTH,
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IMOYUOHATLHBIN UHMELIEKM, NPEONnoa2arouull ChopMuUpo8aHHOCmy:

CaMOpPCTYJINPOBAaHKA, BKIIIOYAOIICTO CAMOKOHTPOJIb, YMCHHUC IIPUHUMATDL
OTBCTCTBCHHOCTD 3a CBOC IIOBCACHUC, CIIOCOOHOCThH aIaIITupPOBaATbCA
K SMOIMOHAJIBHBIM U3MCHCHUAM U IIPOABJIIATH FI/I6KOCTL;

BHYTpeHHGﬁ MOTHUBAIIUU, BKJII-O‘I&I-OHIGﬁ CTPCMJICHUC K JOCTHXCHHUIO MLCIN
" yCIICXY, OIITUMU3M, MHUINATUBHOCThb, YMCHHUC HeﬁCTBOBaTB, HCXO0aAa U3 CBOUX

BO3MOKHOCTECH;

npunamue ceos u Opyeux.

IMPUHUMATb 06651, ITOHUMas CBOM HCAOCTATKHU U JOCTOMHCTBA,

MPU3HABATh CBOE MTPAaBO M MPABO JAPYTHUX HA OLIMOKH.

HHPEAMETHBIE PE3YJIBTATDI:

YMEHHE BIAJETh CUCTEMOU OMOJOTUUECKUX 3HAHUHN, KOTOpask BKJIIOYAET
OCHOBOIIOJIArarIInue OMOJIOTUYECKUE TEPMUHBI U IOHATHS (KU3Hb, KJIETKA, TKaHb,
opraH, OpraHu3M, BUJ, MOMYJIsALUsI, OMOCUHTE3 Oeka, HACJIEeICTBEHHOCTb,
U3MEHYUBOCTb, POCT M Pa3BUTHE U JIP.);

BJIaJICHUE CUCTEMOM 3HAaHUU 00 OCHOBHBIX METOJIaX HAYYHOT'O MO3HAHMUS,
UCIIOJIb3YEeMbIX B OMOJIOTUYECKHUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB U 3KOCUCTEM
(omucanue, u3MepeHue, MpoOBEACHUE HAOMIOJEHUI); CIocoO0aMu BBISBJICHUS
Y OIIEHKHU aHTPOIOTEHHBIX U3BMEHEHU B IPUPOJIE;

YMEHHE YCTaHABIUBATh B3aUMOCBSI3U MEXKy CTPOCHUEM U (DYHKIIUSIMU: KJIETOK
pa3sHbIX TKAaHEW; OpraHaMM M CUCTEMaMHM OpraHOB Yy pPacTEeHUM;
ATaraM KJIETOYHOTO LHKJIA W KU3HEHHBIX LUKJIOB OPraHU3MOB; T€HOTHUIIOM
1 (DEeHOTUTIOM;

YMEHHE pellIaTh MOUCKOBbIC OMOIOTHYECKHUE 3a/1a4l; BBISBIATH MPUUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXKY UCCIIEAyEeMbIMU OMOJIOTUYECKUMH O0BEKTaMU,
MPOIECCAMHU U SIBICHUSIMU; JIETIaTh BHIBOJIBI M IPOTHO3bI HA OCHOBAaHUU
MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPSITH UX IKCIICPUMEHTAIBHBIMU CPEACTBAMH,
dbopmynupysi 1eJdb UCCIAEAOBAHUS; AHAIM3UPOBATH IMOJYyUYEHHBIC PE3yJIbTaThl
U JIeJaTh BBIBO/IbI;

yYMEHHUE OIICHUBATh ATUYECKHE aCIIEKThl COBPEMEHHBIX MCCIICIOBAHUN B 00J1aCTH
OMOTEXHOJIOTHH U TEHETUIECKUX TEXHOJIOTHH (HAaIpaBIeHHOE N3MEHEHUE TEHOMA

U CO3/IaHU€ TPAHCTEHHBIX OPTaHU3MOB);
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— YMEHHE MOTUBHUPOBATh CBOI BHIOOD Oyayieil mpodeccuoHanbHOU IeITeTbHOCTH
B 00J1acTH OMOJIOTHH, METUIIMHBI, OMOTEXHOJIOTUH, CETLCKOTO X0351CTBA;
yTayOJsTh MO3HABaTEeNIbHBIA HHTEPEC, HAMPABICHHBIN HA OCO3HAHHBINA BBHIOOD
COOTBETCTBYIOIICH Tpodeccnr M MPOJ0JDKEHNE OMOJIOTHYECKOTO 00pa3oBaHUS

B OpraHM3AIHIX CPEeIHEro Mpo(dhecCHOHaTBFHOTO U BBICIIET0 00pa30BaHUsl.
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COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTH

MoayJib «ArpoTeXHOJIOTHH HACTOsIIEero H oyaymero». 10 knace (34 u)

1. BuorexHosorus kKak Hayka (4 4)

Hctopusi BOBHUKHOBEHHSI HAyKHW, OCHOBHBIC pa3Jelibl, CBSI3b OMOTEXHOJOTHUH
C ApyruMu HaykamMu (Ouosioruend, 60TaHUKOM, 300JI0THEN, MUKPOOUOJIOTHEH,
onoxumuen, GU3NoIOoTUen, TeHETUKOM, MEIUIIMHON) U OTPACIISIMU POMBIIILIEHHOCTH
(mumeBasi, Jerkas), CeJIbCKOro Xo3siicTBa (KMBOTHOBOJICTBO, PACTEHUEBOJICTBO)
U 3[IpaBOOXpaHeHHeM, u3BecTHbie By3bl 1 HMW, cBsizanHbIE ¢ OMOTEXHOJIOTHEH:

= DenepanbHOE rOCYAAPCTBEHHOE yupexacHne «DenepanbHblii
HCCIIeIOBATENbCKUN IEHTP «DyHAaMeHTaIbHbIe OCHOBBI OMoTeXHOI0TUM» Poccuiickoi
axkagemun Hayk» (DL Buorexnonoruu PAH)?;

* QenepanpbHOE TOCYJApCTBEHHOE  OIO/UKETHOE  HAYYHOE  YUPEXKIACHHE
«Bcepoccuicknil HayYHO-UCCIIEI0BATENbCKAN HHCTUTYT CEIbCKOX03IMCTBEHHOM
ouorexnonorun» (PI'BHY BHUUCE)?;

* QenepanbHOE  TIOCYJAPCTBEHHOE  OIOJKETHOE  HAyYHOE  YUPEKICHUE
«DenepabHBIA UCCIAENOBATEIBCKUN LIEHTP BcepoccuiiCknii MHCTUTYT T€HETHYECKUX
pecypcos pactenuii umenu H.W. Basunosa» (PI'BHY ®UIL] BUP)3;

» (QenepanbHOE  TOCYJIApCTBEHHOE  OIOPKETHOE  HAyYHOE  YUpeXkJIECHUE
«Bcepoccuiicknuili  HaAy4YHO-UCCIEIOBATENBCKUA  HMHCTUTYT  CEJIbCKOXO3SMCTBEHHOM
mukpoouonorum» (PI'BHY BHUUCXM)?

* QenepaibHOE  TOCYJApCTBEHHOE  OIOHPKETHOE  HAYYHOE  YUPEXKACHHE
«DenepanbHbll  UCCIEIOBATENbCKUNM 1EHTp WHCTUTYT LMTOJOTMM W TEHETUKHU

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

! MdenepalbHOE TOCYNAPCTBEHHOE yupexkaeHue «DenepanbHblii HCCIEN0BATENbCKUN LEHTP
«DyHaMeHTanbHbIe OCHOBBI OnoTexHoaorun» Poccuiickoii akanemun Hayk» (OUL buorexnonorun
PAH): opurmanshsii caiit. — URL: http:/www.fbras.ru

2 DeepabHOE TOCYAAPCTBEHHOE OIO/PKETHOE HAYYHOE YUpexkaeHne «Bcepoccuiickuii HayuHo-
HCCIIeIOBATENECKUI MHCTUTYT CeNbCKO-X03siicTBeHHON onoTexHonorun» (PI'BHY BHUNCB):
odunmaneheii cait. — URL: http:/www.vniisb.ru

3deepanbHOE TOCYIAPCTBEHHOE OI0KETHOE HAydHOE yupeskaeHue «DenepanbHbIit
HCCIIEA0BATENIbCKUIN LIEHTP BeepocCuiickuii MHCTUTYT MEHETUYECKUX PECYPCOB pacTeHuii umenu H.M.
Basuiioa» (OI'BHY ®UILL BUP): opunmansheii caiit. — URL: http:/www.vir.nw.ru

4 depepanbHOE TOCYIAPCTBEHHOE OFOKETHOE HAYYHOE yUpexaeHre « BcepoccHiickuii HayqHo-
HCCIIEI0BATENbCKUI MHCTUTYT CEIbCKO-X03HCTBEeHHOM Mukpoouonorun» (PI'bHY BHUNCXM):
odunmaneuei caint. — URL: http:/www.arriam.ru

> MenepanbHOE TOCYIapCTBEHHOE OFO/KETHOE Hay4HOE yupexaeHue «DenepanbHblii
uccnenoBaTenbekuil nenTp MHeTuTyT niuronoruu u renetuku Cubupcekoro otaenenus Poccuiickoit
akanemun Hayk» (PI'BHY UIul" CO PAH): odunmanshsii caint. — URL: http:/www.bionet.nsc.ru
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* QdenepanbHOE rOCYIaAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BbICIIET0 00pa3oBaHus «MOCKOBCKHM (PU3NKO-TEXHUUECKUN MHCTUTYT) HAllUOHATBHBIN
nccnenoBarensekuii nenTpy» (PrAOY BO MOTN);

= denepaiabHOE rOCYIAPCTBEHHOE OIOIKETHOE 00Pa30BATEIBLHOE YUPEKICHUE
BbICIIET0 OOpa3oBaHus «MOCKOBCKHW TOCYJAapCTBEHHbIA YHHBEPCHUTET WMEHU
M.B. Jlomorocosa» (PIT'EOY BO MI'Y)?,

= denepaiabHOE rOCYIAPCTBEHHOE OIOIKETHOE 00Pa30BATEIBLHOE YUPEXKICHUE
BbIcIIero oopa3zoBanus «CaHkT-IleTepOyprekuil rocy1apcTBEHHBIN YHUBEPCUTET
(®I'BOY BO CII6I'Y)3;

» denepanabHOE rOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BhICIIEro oOpa3oBanus « HoBocuOupCKuil HallMOHAIBHBIN HCCIIE10BATENbCKUI
rocyapcTBeHHbIN yHuBepcurer» (PIAOY BO HI'V)4

* denepanbHOE rOCyAAPCTBEHHOE OI0PKETHOE 00pa30BaTEIBHOE YUPEIKICHUE
BbICIIETO 0Opa3zoBaHus «Poccuiickuii rocygapCTBEHHbBIN arpapHblii YHUBEPCUTET —
MCXA wumenn KA. Tumupszea» (OI'BOY BO PIAY-MCXA wumeHu
K.A. Tumupssesa)’;

* ABTOHOMHas HEKOMMepYecKasi 00pa3oBaTebHasi OpraHU3alysl BbICLIETO
o6paszoBanus «Hayuno-Texnonornueckuii yauepcutet «Cupuyce» (HTY «Cupuyc»)®.

CoBpeMeHHbIE HalpaBJICHUs Pa3BUTHsI arpoOHOTEXHOIOTH. MeTo bl

OMOTEXHOJIOTUH B HAYKE U MPAKTUKE. JIEMOHCTPALMS BUIEOPOIUKOB' .

! ®enepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00PA30BaTEBbHOE YUPEKICHUE BBICIIETO
oOpa3zoBaHus « MOCKOBCKUH (PM3UKO-TEXHUYECKUN MHCTUTYT) HAllMOHAJIbHBIA HCCIIEI0BATEbCKUM
entp» (PI'AOY BO MOTH): odunmanshelii caiir. — URL: http:/www.mipt.ru

2 MeepabHOE TOCYIAPCTBEHHOE OFOKETHOE 00Pa30BaTEILHOE YUPEKIEHHUE BHICIIETO
oOpa3zoBaHus « MOCKOBCKUI TOCyJapCTBEHHBIN yHUBepcuTeT nMeHu M.B. JlomoHOCOBa»:
ourmanpHelii cait. — URL: http:/www. msu.ru

3 denepanpHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BATENbHOE YIPEXKIEHHE BHICIIETO
obpazoBanus «Cankr-IlerepOyprckuit rocynapctsensslil yausepeure» (GPI'BOY BO CIIGOIY):
ounmaneusei cait. — URL: http:/www.spbu.ru

* denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTebHOE YUPEKIEHHE BBICIIErO
oOpaszoBanus «HoBocuOupckuii HalMOHAJIBHBIN HCCIeI0BaTENIbCKUIM rOCYAapCTBEHHBI YHUBEPCUTET
(®I'AOY BO HI'Y): opunmanshsiii cait. — URL: http:/www.nsu.ru/n

® denepanbpHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BATENbHOE YIPEXKIEHHE BHICIIETO
obpazoBanus «Poccuiickuii rocynapctBeHHbIN arpapHbiil yauBepcuteT — MCXA umenu KA.
Tumupszesa» (PI'BOY BO PTAY-MCXA umenu K.A. Tumupszena): opunuanbublii caidt. — URL:
http:/www.timacad.ru/

® ABToHOMHas HeKOMMepyecKas o0O0pa3oBaTelNbHAs OPTaHM3AIMA BBICHIETO O0OpPAa30BaHUS
«Hayuno-texnonornueckuit yausepcuret «Cupuycy (HTY «Cupuycy»): opunmansasiit caift. — URL:
http:/www.siriusuniversity.ru/

" CM. IpuIIokKeHHte.
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JlabopamopHvie u npaxmuueckue pabomol

Uccnenoparenbekas padora «Co3nanue OUOIOTHYECKH aKTUBHBIX J100aBOK U
BUTAMHUHOB).

UccnenoBarenbckass pabota «BbiBeleHHE HOBBIX COPTOB PACTEHHM, MOPOA
’KUBOTHBIX C 3aJJAHHBIMHU CBOMCTBAMU.

UccnenoBarenbckas padbora «Coznanue OakTepuid, CrioCOOHBIX mepepadaThiBaTh
He(DTh U yCTPAHATH MOCICACTBUS €€ PA3JIMBOB: TUIFOCHI 1 MUHYCHD».

Okckypeus («buoTexHomorus: Hayka U ®u3Hb») B By3 wim HUU.

2. O0mme NOHATHS OHOTEXHOJIOTHH (2 1)
[TonsiTe OMOTEXHOJIOTHH. 3a4eM YEJIOBEKY OMOTEXHOJIOTHH, B YEM HX
IPEUMYIIECTBO NEPe]l XUMUYECKUM CUHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTUH:

IMPOMBIIIJIICHHBIC MUKPOOPTaHU3MbI, KJICTKH 1 TKaHU paCTeHI/Iﬁ, KHNBOTHBIX.

JlabopamopHhvie u npakmuueckue pabomol
[Ipaktuueckass pabora «llpumepsl npUMEHEHUS OUOJIOTHYECKUX OOBEKTOB

B TBOEU KU3HIN.

3. OcobdeHHOCTH arpooHOTeXHOJOTHH (4 1)

Lenu u 3agaun arpoduoTexHonorui. OCHOBHbIE 0OBEKTHI arPOOMOTEXHOJIOTHH.
buorexHonornueckre noaxobl sl HAJASKHOTO COXPAHEHUS KOJUIEKIUA TeHETUYECKUX
PECYPCOB pacTECHHH U )KMUBOTHBIX. [IOHATHS 0 MOJIEBBIX, IN VItro u kpuokoJuIeKIusax. Poct
U pa3BUTHE KUBOTO 00BEKTA B 3aMKHYTON CUCTEME B KOHTPOJIUPYEMBIX YCIOBHSIX: KaK
3TO BO3MOKHO.

OcCHOBHBIE IOMEIIEHUS JIsI TIOJTHOIIEHHON PaboThI TabopaTopun OMOTEXHOIOTHI
(laMMHapHasg KOMHaTa, CBETOBas, AaBTOKJIABHAas  KOMHAThl,  IOMEIICHUE
JUTSl IPUTOTOBJICHUSI TUTATENbHBIX CPEJl, MOCUHAsA): UX (PYHKIMOHAI U OCOOEHHOCTH.

OcHoBHbIE TPUOOPHI JJIs1 OPraHU3alUK JIa0OpaTOpUr OMOTEXHOJIOTHUHU, UX
(yHKLIMU 1 BOBMOKHOCTH (aBTOKJIAB, CyX0KapoBoil mkad, nuctuiuistop, pH-merp,
BECHI, JAMUHAP-00KC, CTEPUIIN3aTOP UHCTPYMEHTOB, CBETOBAsI yCTAHOBKA,
KJIIMMaTu4eckas kamepa, Y -MoHU3aTop, XOJIOAWIbHUKHU JIJIs1 XPAHEHUS MUTATEIIbHBIX
cpen u ap.). MTHCTpyMEHTHI 11 IPUMEHEHUS METOZ0B OMOTEXHOJIOTUN PACTEHUHN
(TpemnapoBaibHasl UrJa, CKaJIbIeb, MUHIET, HOKHUIIBI). OCHOBBI TEXHUKHU
0e3omacHoCTH npu pabote ¢ mpudopamu. OCHOBHBIE TTPUOOPHI ISl OpraHU3aIun
nabopaTopun OMOTEXHOJIOTMH: aBTOKJIaB, CyX0KapoBoil mkad, nuctuiuistop, pH-metp,

BCChI, J'IaMI/IHap-6OKC, CTCPpUIIN3aTOpP MHCTPYMCHTOB, CBCTOBAsA YCTAaHOBKA,
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KIIMMaTH4YCCKasd KaMepa, yCD-I/IOHI/IBaTOP, XOJIOAWJIbHUKHA JJIA XpaHCHUS ITUTATCIIbHBIX
cpea v ap. HHCTpYMCHTI)I 1 IIPUMCHCHUA MCTO/I0B OMOTEXHOIOTHHU paCTeHHﬁ:

IMpCIiapoBaJibHasdA UIjid, CKAJIbIIC/Ib, IIMHOCT, HOKHUIIBI.

JlabopamopHhvie u npakmuueckue pabomol

[Ipaktuueckas padota «KynbTypHOe pacTeHUE B KYJIbTYypabHOM COCY/IE: OIUIIIH
pacTeHue B IPOOUPKEY.

HccnenoBarenbekas pabota «PocT 4epeHKOB pacTeHU B BOJIE C pa3HbIM YPOBHEM

pH».

4, KyabTypa KJIeTOK M TKaHei (8 1)

Metonbl KyabTyphl KIETOK ¥ TKaHEH B cenekiuu. KamutycHas kynsTypa. Kynasrypa
KJIETOK M arperaTtoB kieTok. Kynbrypa nportormtactos. IToiryueHre coMmaTnyeckux
ruOpHUI0B METOJIOM CIUSHUS U30JUPOBAHHBIX IPOTOIJIACTOB.

Kiierounas ceneknusi. Mcrnonp30BaHue ralyiOnIMK B CEJEKIIHUH.

[Ipumepsl IPUMEHEHUS KYJIbTYp KIETOK M TKAHEH B HAYyYHBIX HCCIEAOBAHUAX U
B npakTuke pa3nuuabix HUM: 3HakoMCTBO ¢ mUTepaTypoil — HAyYHBIMH Ty OIUMKalUAMHU
10 pa3HbIM 00bEKTaM (MUKPOOBI, paCTEHUS, )KUBOTHBIE).

XapakTeprucTHKa KIETOK, KyJIbTHBHPYEMBIX iN Vitro. MopdoreneTnieckue myTu
pa3BUTHSI KJIETKH IN Vitro.

M3BecTHbIE KOJUIEKIIUU ONOTEXHOJIOTUYECKUX 00BEKTOB — X POJIb, 3a/1a4H,
coctaB, mpuMepsl (IN VItro KoyuIeKIuKH pacTeHH, KOJUISKIIUY IIITAMMOB
MUKpOOpraHu3mMoB. CeMuHap Mo NpoYUTaHHOW JIUTEPATYPE, JOKIAIbl O0yUaArOMINXCS).

buoTtexHonorus mpon3BOACTBA KyJIbTYPhI KJIETOK, TKAHEH U OPTaHOB PACTCHUMU.

JlabopamopHvle u npakmuueckue pabomol

[Ipaktrueckas padbora «IIpoTomnactel KIETOK.

UccnenoBarenbckas padora «CylIecTBYIOIIME KOJJICKIIUU KJIETOK M IITaMMOB
B Poccuu u ux posib B pa3BUTHH F'€HETUYECKHUX TEXHOIOTHID.

UccnenoBarenbckas padota «I'.J1. KaprieueHko Kak reHEeTHK-3KCIIEPUMEHTATOP

1 OMOTEXHOJIOD.

5. IluTaTebHbBIE CPebl 1JIsl AarPOOHOTEXHOJIOTHI (2 U)

Makpo- U MHMKpPORJIEMEHTHI, HCTOYHUKHU YIJIEBOJAOB, BUTAMHUHBI, JKEJIUPYIOLINE
areHThl. THUIBI MUTATENBHBIX CPEL — )KUJIKUE U TBEPIBIE.

[lurarenpHble cpenpl s OMOTEXHOJNOTMH pacTeHuid. Pa3zpaboTka HOBBIX

NUTATENbHBIX CPEJl, B TOM YUCIIE BKIIOYAIOUIUX OMOCTUMYJISITOPBI U JPYTHE PETYIISATOPbI
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pocta. MeToabl ONTUMH3ALNKI TUTATEIbHBIX cpell. OCHOBHBIE KOMIIOHEHTHI
MUATATENIBHBIX Cpell (MAKPOAIEMEHTHI, MUKPOIJIEMEHTbBI, UICTOYHUKH YTIEPO/ia,
BUTaMUHBI, )KEJMPYIOIINE areHThl, PEryJsaTOphbl pocTa). YpoBeHb pH nuTtaTenbHOM

Cpelibl ¥ €ro BIMSHUE Ha pa3BuTHE pacteHuid. Becol, pH-meTp.

Jlabopamopnuie u npakmuueckue pabomol

JlabopaTtopHas pabota «IIuTaTenbHble cpeapl U YCIOBHS KyJIbTUBUPOBAHUS,
KYJIbTYpbI pACTUTEIbHBIX KJIETOK U TKaHEW».

[Ipaktrnueckass paborta «IIpuroroBieHue CTOKOBBIX (MAaTOYHBIX) PacCTBOPOB
MaKpO- ¥ MUKPOAJIEMEHTOB IIUTATEIBLHOM cpelipl 1o nponucu Mypacure u Ckyray.

[Tpaktnueckast pabora «lIpuroroBieHue NUTATEIBHBIX CpEN Ui BBEACHUSA

B KYJIBTYpY IN VIitroy.

6. Peryasitopbl pocta Kak GakTophl ycrexa 0MOTeXHOJIOruN pacTennii (4 1)

Poct wu pasBurue pacrenuil. OcTanpHble 3Tanbl  OHTOreHesa. QOOuue
3aKOHOMEPHOCTH POCTA PACTEHUM.

OcHOBHBIE KJIaCChl (PUTOTOPMOHOB (AyKCHHBI, [IUTOKUHUHBI, THOOEPEIITUHBI,
ABK, sTuriieH u Ap.) 1 uxX GYHKIHMH Ha Pa3HbIX 3Tanax pa3BUTHUS PACTCHHUS.

N3BecTHBIE TEHETUYECKUE MEXAHU3MBbl, KOHTPOIUPYIOIIUE POCT U Pa3BUTHE
pacTEHUN.

DHJIOTEHHBIE U 9K30T€HHBIC PETYJISITOPHI POCTa PACTEHUN B IPOOUPKE.

Jlabopamophvie u npakmuueckue pabomul
JlabopaTtopHas pabora «DeHOTUIIHYEeCKasl OLEHKA pOCTa M pa3BUTHUSL PACTEHUM

B 3aBUCHUMOCTHU OT HAJIUYHNA q)HTOFOpMOHOB B IIMTATCIHLHOU cpeach».

7. buorexHoJiorusi pacrennii (10 u)

B03MOXHOCTH pUMEHEHUsI arpoOMOTEXHOJIOTHM B CEJNEKIMH, CEMEHOBOJCTBE
Y TUTOMHUKOBO/ICTBE.

bonesnn u ummynurer pacrenui: ot H.M. BaBunosa 10 coBpeMEHHOCTH.

VYckopeHHas U TpaIMLMOHHAs CENEeKIUs: COKPAIIAeM CPOKH MOTYUYEHHUsI HOBBIX
copToB. OcHOBHBIE METObI cenekiuu. [ 'ubpunuzamus. ®opmel ord60opa. OCHOBHBIE
HaNpaBIICHUSI CENEKIMHU: YIyUYIIeHHE YpPOKaWHOCTH, YCTOMUYMBOCTH K OMOTHYECKUM
1 a0MOTUYECKUM (PaKTOpaM.

O3znopoBiieHre pacTeHUI OT BUPYCOB C IIOMOIIIBI0 METO0B OMOTEXHOJIOTHU:

METO/IbI KYJIbTYPBI AlIMKAJIbHBIX MEPUCTEM, TEPMOTEPAIIAN, XEMOTEPANUU, KPUOTEPATUU
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Y KOMILIEKCHOM Tepanuu. [losmydeHue 0310pOBIEHHOIO MOCANOYHOTO MaTrepuana —
KITyOHel KapTodens U CaXEeHIIEB IJI0IOBBIX KYJIbTYP.

KysibTuBUpOBaHKE PacTUTEIHLHOIO MaTepralia B KyJabType IN Vitro: ocHOBHBIE
MIPUHLIMIBI U MOJIENN KyJIbTUBUPOBaHus. Kamnycorenes, CyCieH3HOHHBIE KYJIBTYPBI
pacTeHui. MUKpOpa3MHOXKEHHUE paCTEHUH. IKOHOMUYECKHAM d(PPEKT OT BHEAPCHHUS
METO/I0B OMOTEXHOJIOTMHU B PACTEHUEBOJICTBO.

Kpuoxpanenue pacrenunii. Kpuonporekropsl. [locTkpuorenHas pereneparusi.

buosiornueckue cpeicTBa 3aluThl PACTEHUN: MPEUMYIIIECTBA U MTEPCIIEKTUBBI

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

JlabopamopHhvie u npakmuueckue pabomol

[Ipaktrueckass pabora «Pa3MHOXEHUE IUIOJOBBIX PACTEHUN YEpPEHKOBAHHEM
Y MUKPOPA3MHOKEHHEM — IPUMEP MaJUHBI (MU 3EMIISTHUKH, €KEBUKH, CMOPOIUHBI )».

[TpakTrdeckas padota «BBeneHne pacteHuit B KyJIbTypy iN VItro u mojjaepkanue
YUCTOM KyJIbTYpPbl SKCIUIAHTOBY.

[TpakTrueckas pabota «Pa3mMHOkeHHE KapTOdesi B POOUPKE».

HccnenoBarenbckas padoTa «Kak mosry4aroT mOTOMCTBO BETE€TaTUBHO
Pa3MHOXKAEMBIX KYJIBTYp €CIIM HE CEMEHAMU ?»

HccnenoBarenbckas padbota « BeipaniuBanue pacTeHU B IPOOUPKEY.

UccnenoBarenbckas padora «Kak 00Xbs KOpOBKa ypokail cracaia —

0 COBPEMEHHBIX CITOCO0ax OMOIOTrHYECKOM 3aIIUThl PACTCHHIN.

MoayJb «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejieKiumn». 11 kiaacc (34 1)

1. 'eneTuueckue pecypcbl Poccun (6 1)

Ctpareruu coxpaHeHHsI reHeTHYecKuX pecypcoB. CoxpaHeHHe pacTeHwuii In Situ
u ex situ.

buopecypcubie koiutekunu Poccun. Kosekuuys reHeTuuecKux pecypcoB
pactenuit BUP. I'epbapuit BUH. Konnekius reHeTHYecKux pecypcoB )KUBOTHBIX
BHUUI PXK. Komnekuuu knerok u mrammoB BHUNCXM. JlemoHcTpanys

BHMIEOPOJIHKOB,

Jlabopamophvie u npakmuueckue pabomol
UccnenoBarenbckas padota «Ilo maTepuanam popyma «I eHeTHueckue pecypcsl

Poccuny (BeIOpaTh 110001 AOKIaA U MOJTOTOBUTH IO HEMY COOOIIEHUE).

! Cwm. mpunosxenue.
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2. OcHOBBI T€HETHKH M cejeKiun (8 4)

HacneacTBeHHOCTh U M3MEHYMBOCTh — OCHOBHBIE CBOKMCTBA YKUBBIX OPraHU3MOB.
N3meHunBOCTh MyTallMOHHAS K MOJU(UKAITMOHHAS.

['eH — maTepuanbHbIil HOCUTENb HACIEACTBEHHOCTH U U3MEHYUBOCTH.
Hyxiennoseie kuciioTel. JIokannsanys reHETUHYECKOTO MaTepraiia B KJeTke. /lenenne
kietok. Permmkarus JIHK. OcHoBHast normMa MosnekynsipHoi 6uoiaoruu. TpaHCKpUTIIIHSL.
Tpancuanua. Myranuu.

3aKOH rOMOJIOTMYECKUX PSAJ0B B HacliecTBeHHOM n3mMeHunBocty H.M. BaBuiiosa

B 1920 1 2020 rr. [leMOHCTpaNus BUAEOPOIUKOB.,

Jlabopamophuie u npakxmuueckue pabomoi
[Ipaktrueckas pabora «MoaudukanrnoHHas U3MEHYUBOCTH B PUPOIe» (cOOpaTh
U CPABHUTB JIUCThS, [IBETKU C OJHOTO PACTEHUS U/WIIH C Pa3HbIX).

UccnenoBarenbckas padota «['MO — 310 MyTanuu wiv MOAU(PUKAIINA 7Y

3. Un:kenepus B Ouosiornu pacrenmii (15 u)

Kiierounas u reHHast THXEHEPHUs PACTCHUM I Pa3BUTHUSI CEJICKIIUH.

[IpupoaHO-TpaHCTEHHBIE PACTEHUS.

Pacrenus-6uodadbpuxu.

buorexHonornueckrue MeToIbl B CEJIEKIIMU PACTEHUM.

['eHeTHYECKOE pENAKTUPOBAHUE KYJIBTYPHBIX pacTeHuil. YeMm TreHeTuyeckoe
peIaKTUPOBaHUE OTJIMYAETCS OT FTEHETUUECKON MOAU(UKAIUY.

[Torck HOBBIX T€HOB-MHUIIICHEH: CyIIecTByomne Metoauku. [Iposenenue in silico
aHanus3a.

['enHas UHXEHEPUS 36PHOBBIX KYJbTYp. | '€HHast HHKEHEepUsl XJIOMYaTHUKA.
I'ennas unxenepust tomata. ['eHHas UHXKEHEpUs CoU. [ 'eHHast MHKEHEPUs MI0A0BBIX

KyI6Typ. I'ennas umkenepus kaprodens. JleMOHCTpAIMs BULEOPOIUKOB,

Jlabopamophvle u npakmuueckue pabomoi
[TpakTuueckas padota «IIposenenue in Silico ananm3a 115 MOMCKA HOBBIX I'EHOB-

MUIIEHEH JIJIs1 peAaKTUPOBAHUS KYJIBTYPHOTO pacTeHUs (Ha BHIOOD)».

4. UH:keHepHsi B OMOJIOTHH KHBOTHBIX (5 1)
CoBpeMeHHbIE METOABl B KUBOTHOBOJICTBE: TpPAHCIUIAHTAIlUSA SMOPHOHOB,

XHUMCPHBIC ) KUBOTHBIC, KIIOHUPOBAHHC.

! Cwm. mpunosxenue.
2 CM. IpUJIOKEHHeE.
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I'ennas HHXCHCPUA B ) KUBOTHOBOACTBC.

Jlabopamopnvie u npakmuueckue pabomol

[Tpaktuueckas padora «IIpoBenenwue in Silico aHanm3a I MOMCKA HOBBIX T€HOB-
MUIIEHEN I PEAAKTUPOBAHMS )KUBOTHOTO» (Ha BBIOOD).

HccnenoBatenbckass pabota «l['€HHas WHXXEHEpUs IKUBOTHBIX: apryMEHTHI

3a U IIPOTUB».

21



TEMATHYECKOE IINTAHUPOBAHUE

Temuvl 3anamuu

Konuuecmeo

yacoe

OcHognoe cooepaicanue

MopayJib «ArpoTexHOJIOTHH HAcTOosIero u oOyaymero». 10 kiace

1. BuorexHomorusa Kaxk HayKa

4

Hctopust BOSHUKHOBEHHUS HAYKH,
OCHOBHBIE pa3/Ieibl, CBSI3b
OMOTEXHOJIOTHH C APYTUMH HayKaMu
(6uomorueit, 60TaHUKOM, 300JIOTHEH,
MUKPOOHOJIOTHEH, ONOXUMHUECH,
buznoNoruei, TeHETUKOM,
MEJIMIIMHOW) U OTPACIAMU
MIPOMBITIUICHHOCTH (TIUIIIEBAs, JIETKAs ),
CEJILCKOT'O X0351CTBa
(’KMBOTHOBOJICTBO, PACTCHHUEBOICTBO)
U 37IpaBOOXPAHCHUEM, U3BECTHBIC
By3bl 1 H1U, cBs3anHbIE

¢ OMOTEXHOJIOTHECH:

®UILI buorexnomoruu PAH,

®dI'bHY BHUNCB,

OI'bHY ©OUILL BUP,

OI'BHY BHUNCXM,

Buowl oesmenvnocmu obyuarowuxcs

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

OrnucpIBaTh MPOIIECC BHITIOJHEHUS
HCCIICIOBAHUM M POTHO3UPOBATH
PEe3YJIbTaThl IKCTICPUMEHTOB.
XapakTepu3oBaTh OCHOBHBIC HAyUHBIS
IITKOJIBI B 00J1aCTH OMOTEXHOJIOTHH.
PazanyaTs pa3naensl OMOTEXHOJIOTHH
KaK HayKH.

CpaBHHBaATh CBSI3b OMOTEXHOJIOTHUHU
C Pa3JIMYHBIMH OTPACIISIMU HAYKH H
IIPOMBIIIICHHOCTH.

BBISABIATE pazmudus MEXIy
pasjenamMu OMOTEXHOJIOTHH.
dopMyTHpOBaTH U OOBSICHATH

IIPUHOUII PA3BUTUSA HAYKH
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Temwvl 3anamuu

2. O0mre noHATHA

OMOTEXHOJIOTUH

Konuuecmeo

yacoe

OcHognoe cooepaicanue

OI'BHY Ulul" CO PAH,

OI'AOY BO MOTHU,

dI'bOY BOMI'Y,

dI'bOY BO CIIol'Y,

OI'AOY BOHI'Y,

dI'bOY BO PTAY-MCXA nMmenu
K.A. Tumupszesa.

CoBpeMeHHbIe HAIllPaBJICHHUS Pa3BUTHS
arpoOMOTeXHOJIOTHH. MeToIbI

OMOTEXHOJIOTMH B HAYKE U MPAKTHKE

ITonsTHE OMOTEXHOIOTHH. 3aUeM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM UX
MPEUMYIIECTBO MEPE] XUMUYECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJOTHH: TIPOMBIIIJICHHBIS
MHUKpPOOPTaHU3MBI, KJICTKA U TKaHH
pacTeHU, )KUBOTHBIX.

[TpakTrueckas pabota «I[Ipumepsr

Buowl oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTHH.

BrlimmotHeHIE MpeTOKEHHBIX
HCCIIeIOBATENbCKUX padoT:
«Co3ganne OMOJIOTHYECKH aKTHBHBIX
100aBOK M BATAMHUHOBY, «BBIBe1cHIE
HOBBIX COPTOB PAaCTEHHM, IOPOJ
’KHUBOTHBIX C 3aJaHHBIMHU
cBolicTBaMny, «Co3ianue 0aKkTepui,
CIIOCOOHBIX TIepepadaThiBaTh HEPTH

1 YCTPAHSATD IMOCIEIACTBUS €€
Pa3JIMBOB: TUTIOCHl U MUHYCBD».
Dkckypeus «buotexHomorus: Hayka

Y )Ku3Hb» B By3 i HUU
PackppiBaTh copeprkaHne TEPMUHOB

U MOHATHI: 00BEKTHI OMOTEXHOJIOTHH,
KJICTKH ¥ TKaHU PACTCHHM, )KUBOTHBIX,
MHKPOOPTaHU3MBI.

OnuceIBaTh MpoIece
OMOTEXHOJOTHYECCKOTO ITPOU3BOJICTBA.
XapaxkTepu3oBaTh pa3IudHbIC

00BEKTHI OMOTEXHOJIOTHIA.
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Temwvl 3anamuu

3. OcobeHHOCTH

arpoOMOTEXHOJIIOTUH

Konuuecmeo

yacoe

OcHognoe cooepaicanue

IIPUMCHCHUA OMOJIOrHYECKUX

00BEKTOB B TBOECH KU3HU»

Ienu 1 3aga4m arpoOMOTEXHOJIOTHH.
OcCHOBHBIE OOBEKTHI
arpoOMOTEXHOJIOTHH.

buorexHonoruueckue IO X0 AbI

Buovwl oesmenvnocmu obyuarowuxcs

Paznmuate mpoOMBITIUICHHBIE
MUKPOOPTAaHU3MBI, KJICTKA U TKAHH
pacTeHul, >KUBOTHBIX KaK
OMOTEXHOJIOTUYECKHE OOBEKTHI.
CpaBHUBaTh MEX]1y COO0I MPOIECCHI
XUMHUYECKOTO CHHTE3a U
OMOTEXHOJIOTHH.

BoisBiars nHanbosnee 3 pexTuBHbIC
00BEKTHI OMOTEXHOJIOTHH.
XapakTepru3oBaTh 0COOCHHOCTH
CTpOeHUS U (QYHKINH Pa3InIHBIX
OMOJIOTUYECKUX OOBEKTOB.
dopMynHrpoBaTh U OOBACHSTH
NPUHIUI pabOThI
OMOTEXHOJIOTHYECKOTO MPOU3BOICTBA
BBIOPAHHOM T'PYNIIbI BEIIECTB/
MaTepHuasioB

PackpriBath copepkanne TEPMUHOB
Y TIOHATHUM: COXPAHEHUE PACTCHUN

Y )KUBOTHBIX, BUbI KOJUIEKIIUH

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

Konuuecmeo

yacoe

OcHognoe cooepaicanue

JUJIS1 HAJIEAKHOTO COXpaHEHUS
KOJUIEKIIMI T€HETUYECKUX PECYPCOB
pacTeHuH U )KUBOTHBIX. [loHATHS

0 MOJIEBBIX, IN Vitro

Y KpUOKOJIIEKIUAX. POCT u pazButue
KHUBOTO OOBEKTa B 3aMKHYTOU
CHUCTEME B KOHTPOJUPYEMBIX
YCIOBUSX: KaK 3TO BO3MOKHO.
OCHOBHBIC TTOMEIICHUS

JIJ1s1 TIOJTHOLIEHHOM paOOoThI
1abopaTopun OMOTEXHOJIOTUU
(JramuHapHas KOMHaTa, CBETOBas,
aBTOKJIaBHAs KOMHATHI, IOMEIICHUE
JUJISL IPUTOTOBJICHUS MMTUTATEJIbHBIX
cpea, MoeuHas ): uX (pyHKIIMoHas

1 OCOOECHHOCTH.

OcHOBHBIEC TPUOOPHI

JUISL OpTraHU3alliy J1abopaTopun
OMOTEXHOJIOTUH, UX (PYHKITUU

Y BO3MOXKHOCTH (aBTOKJIaB,

CYX0XKapoBO# 1mikad, TUCTUILIATOP,

Buowl oesmenvnocmu obyuarowuxcs

OnuceIBaTh IPOLECC COXPAHEHUS

Y Pa3MHOKEHUS PACTEHUN

B KOHTPOJIUPYEMBIX YCIOBUSAX CPEIBI.
XapaxTepu3oBath (hazbl pocTa

Y Pa3BUTHS PACTCHHUU B 3aMKHYTOMN
CUCTEME.

Pa3nnuate npenmyiecTsa

Y HEJOCTAaTKU Pa3JINYHbIX TUIIOB
KOJIJIEKLIUH.

CpaBHHBaTh 3Tarnbl pabOThI

B J1a00OpaTOpru OMOTEXHOJIOTHH.
BoisBiars Hanbonee 3ppexTuBHbIE
npUEMBI 1711 COXpaHEHUs1 00pa3LoB
PaCTEeHUN U )KUBOTHBIX.
XapakTepu3oBaTb 0COOEHHOCTH
CTpoeHus 1 GyHKUIUU 00pa3oB
pacTeHUN.
dopMynHpoOBaTh U OOBSCHATH

MIPUHLININ KPUOKOHCEPBALIMM PACTEHUIN
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Temwvl 3anamuu

Konuuecmeo

yacoe

OcHognoe cooepaicanue

pH-meTp, Bechl, TamuHap-00KC,
CTepUIIN3ATOP UHCTPYMEHTOB,
CBETOBasl YCTAaHOBKA, KIIMMAaTUYECKasI
Kamepa, Y @-uonusarop,
XOJIOTUTBHUKH JIJIS1 XpaHCHHUSI
MUATATENIbHBIX CPEe U JIp.).
WHCTpyMEHTHI A1 IPUMEHEHUS
METOJI0B OMOTEXHOJIOTUN PACTEHUHN
(npenapoBaibHas UTja, CKaJIbIelb,
MUHIIET, HOKHUIIBI). OCHOBBI TEXHUKU
0e30MacHOCTH MpHU padoTe

¢ npubopamu. OCHOBHBIE TTPHUOOPHI
IUIS OpraHu3aluy JJabopaTopuu
OMOTEXHOJIOTHHU: aBTOKJIAB,
CyX0KapoBOH 1IKad, TUCTUILIATOP,
pH-meTp, Bechl, TamuHap-00Kc,
CTepUJIN3aTOP UHCTPYMEHTOB,
CBETOBas yCTaHOBKA, KIIMMaTH4eCKas
Kamepa, Y O-uonusarop,
XOJIOAMJIBHUKH JIJIs1 XpaHEeHUSI

IMUTATCIbHBIX CPpEA U JP.

Buowl oesmenvnocmu obyuarowuxcs
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Temwvl 3anamuu

4. KynbTypa KJIETOK U TKaHeu

Konuuecmeo

yacoe

OcHognoe cooepaicanue

HNHCTpyMEHTBI 1151 TPUMEHEHHUS
METOJI0OB OMOTEXHOJIOTUN PACTEHUI:
MpenapoBajbHasl UIila, CKAJIbIENb,
IIAHLIET, HOXKHHULIBI.

[TpakTnueckas pabora «KynpTypHOe
pPacTEHHE B KyJIbTYPaJIbHOM COCYJIE:
OIUIIN PACTEHHUE B IPOOUPKEN.
Hccnenosarensckast pabora «Poct
YEPEHKOB PACTEHHI B BOJE C Pa3HbIM
ypoBHeM pH»

Metoapl KynbTypbl KIIETOK M TKAHEH

B cenekuuu. KamrycHas KynbTypa.
KyJsbTypa KJIETOK U arperaTtoB KJIETOK.
Kynbrypa nporomnactos. [lonyyeHue
COMAaTHYECKUX THOPUIOB METOJIOM
CIUSTHUSI U30JIMPOBAHHBIX
IIPOTOIIACTOB.

Kinerounas cenexuus. Mcnonb3zoBanue
TaryIOUIMM B CEJIEKLIMH.

[IpuMepbl IpUMEHEHHUS KyIbTYP

KJIE€TOK U TKaHEH B HaY4YHBIX

Buowl oesmenvnocmu obyuarowuxcs

PackpwiBaTh copiepkaHue TEPMUHOB
Y MOHSTUIA: KAJLTyC, TPOTOIIACT,
COMaTHYeCKul THOPU, TaTIOU/I,
IITAMM.

OnuceIBaTh IpoIece
KYJIbTUBUPOBAHUS KJIETOK U TKaHEH
PacTEeHUN U )KUBOTHBIX.
XapakTepu3oBaTh pa3HbIE ATAIbI
KYJIbTUBUPOBAHUS KJIETOK U TKaHEH
PACTEHHI U )KUBOTHBIX.

BoisiisaTe Hanbosee 3¢ hexkTuBHbIC
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Temwvl 3anamuu

Konuuecmeo

yacoe

OcHognoe cooepaicanue

UCCJIEIOBAHMSX U B IPAKTUKE
pasznuunbix HUM: 3HakomMcTBO

C JINTEpPaTypOil — HAyUYHBIMU
nyOIMKaUsIMU 10 Pa3HbIM 00BEKTaM
(MUKpOOBI, pacTeHUs, >)KUBOTHBIE).
XapakTepucTrKa KIETOK,
KYJIbTUBUPYEMBIX 1N Vitro.
Mopdorenernueckue myTH pa3BUTHS
KJICTKH IN Vitro.

H3BecTHBIE KOJUICKIIUN
OMOTEXHOJIOTMYECKUX OOBEKTOB —

WX pOJib, 3a/1a4U, COCTAB, IPUMEPHI
(in Vitro xoJJIeKIMK PacTeHHH,
KOJUIEKIIUU IITAMMOB
MHKpPOOPTraHu3MoB. CeMuHap

10 MPOYUTAHHOM JIUTEPATYPE,
JOKJIaJIbl 00YYarOIIUXCS).
brorexHoorus Npon3BoACTBa
KYJIbTYPBbI KJIETOK, TKAHEW U OpraHOB

pacTEeHUH.

Buowl oesmenvnocmu obyuarowuxcs

METO/Ibl KyJIbTUBUPOBAHUS KJIETOK
Y TKaHEW pacTEeHHM, )KUBOTHBIX,
MHKPOOPTAHU3MOB.
XapakTepu3oBaTh 0COOCHHOCTH
CTpoeHUS U (PYHKIIUHU KIIETOK

Y TKaHEUN pacTEHHM, )KUBOTHBIX,
MHKPOOPTAHU3MOB.

dopMyIHpOBaTh U OOBSICHSITH
MIPUHIIMI BBDKMBAEMOCTH, POCTA

Y PA3BUTHS KYJIbTUBUPYEMBIX KJIETOK

U TKaHEH
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5. IlurarensHbie Cpenbl

JUTs1 arpOOMOTEXHOIOT U

Konuuecmeo

yacoe

OcHognoe cooepaicanue

[Ipaktrueckas pabora «IIporommactel
KJIETOK).

UccnenoBarenbckas pabota
«Cy1ecTByOIHNE KOJUIEKIIUN KIIETOK
Y ITaMMOB B Poccuu u ux posb

B Pa3BUTHUH I'€HETUYECKUX
TEXHOJIOTHUID.

HccnenoBarensckas padboTa

«I".Jl. KapnieueHKo Kak reHeTHK-
HKCIIEPUMEHTATOP U OMOTEXHOJIO
Makpo- 1 MUKPO3JIEMEHTBI,
VMCTOYHUKH YTJIEBOJOB, BUTAMUHBI,
JKEJIMPYIOLIME areHThl. TUmel
IUTATEIBHBIX CPEIl — KUIKUE

Y TBEPIBIE.

IIutaTenbHbIe Cpenbl

I OMOTEXHOJIOTHH PACTEHUH.
Pa3paboTka HOBBIX MUTATEIHHBIX
Cpeld, B TOM YHCJIE BKIFOUAKOIINX
OMOCTUMYJISITOPHI U IpyTHe

peryasTopsl pocta. Metozsl

Buowl oesmenvnocmu obyuarowuxcs

PackpsIBaTh cojiep:kaHNE TEPMUHOB
Y MOHSTUIA: MUTATENIbHAA Cpena,
KOMITOHEHTBI TUTATEIIbHON CPEBI,
pH pactBopa.

OnuchIBaTh MPOLIECC TPUTOTOBIICHUS
MUTATEIBHBIX CPEJ U1l PA3HBIX
00BEKTOB.

XapakTepu30oBaTh MPOLIECC
MIPUTOTOBJICHUS MUTATEIbHBIX CPET

B 3aBUCUMOCTH OT BBIOPAHHOTO

00BeKTa HCCIICO0OBaHUs.
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Konuuecmeo

yacoe

OcHognoe cooepaicanue

ONTHUMM3ALNU TUTATENBHBIX CPE/I.
OcCHOBHBIE KOMIIOHEHTBI TUTATEIbHBIX
cpell (MakpOdJIEMEHTHI,
MHUKPO3JIEMEHTBI, ICTOYHUKHU
yIJIepoJia, BUTAMUHBI, KEIUPYIOIINE
areHThl, PETYJIATOPBI POCTA).

YpoeHb pH nuraTenbHON cpeasl

Y €ro BIMSHUE HA pa3BUTHE PACTCHUI.
Becsl, pH-metp.

JlaGoparopnas pabota «IIutaTeapHbie
Cpellbl ¥ YCJIOBUS KyJIbTUBUPOBAHUS,
KYJIbTYPbI PACTUTEIIbHBIX KIIETOK

Y TKaHEN.

[IpakTrueckas pabora
«IIpUroTOBICHNE CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MAKpO- U
MUKPO3JIEMEHTOB IUTATEIBHON CPE/Ib
no nponucu Mypacure u Ckyray.
[TpakTuueckas pabora
«ITpuroroBieHne NUTATENBHBIX CPEN

IUIsL BBEAICHUS B KYJIBTYpY IN Vitro»

Buowl oesmenvnocmu obyuarowuxcs

Pa3nuuathk TUIIBI MUTATEIBHBIX CPEL

B 3aBUCUMOCTH OT 3aJ1a4u
KyJIbTUBUPOBAHMUSL.

CpaBHHBaTh paCTBOPUMOCTH BELIECTB
BO BpEMs TPUTOTOBJICHUS
nuTaTenbHbIX cpell. CpaBHUBAThH TUIIbI
MUTATENbHBIX CPENl B 3aBUCUMOCTH

OT UX COCTaBa.

BrisiBnsTe Hanbosiee BaxKHbIE
KOMITOHEHTBI IUTATEIBLHON CPE/Ib

Y IPOTrHO3UPOBATh 3PeKT

OT HEXBATKH KaXJ10r0

13 KOMIIOHEHTOB.

XapakTepu3oBaTh PYyHKIUU
KOMITOHEHTOB ITUTATEJIbHBIX CPE/I.
dopmyaupoBaTh U OOBICHATD
NPUHLUI KyJIbTUBUPOBAHUS PACTEHUM
Ha NUTATENbHBIX CPElax pPa3JIM4YHOTO

cocCTraBa
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Temwvl 3anamuu

6. Perynaropsl pocra Kak
dakTopsl ycnexa

OMOTEXHOIOTHUU paCTGHI/Iﬁ

Konuuecmeo
yacoe
4

OcHognoe cooepaicanue

Poct n pazButue pacTeHni.
OcranbHble 3Talbl OHTOT€HE3A.
OO611e 3aKOHOMEPHOCTH POCTa
PaCTEHUM.

OcHOBHBIE KJTacChl (PUTOTOPMOHOB
(ayKCHHBI, TUTOKUHUHBI,
ruo6epennunbl, ABK, aTunen u ap.)
U uX (QYHKIIMU Ha pa3HBIX dTanax
Pa3BUTHUSI PACTCHUS.

N3BecTHBIE TEHETUYECKUE
MEXaHU3Mbl, KOHTPOJIUPYIOIIHE POCT
Y Pa3BUTUE PACTCHUM.

OHJIOTEHHBIE U YK30TCHHbIE
PEryJISTOPhI pOCTa PACTEHUIM

B IIPOOUpKE.

JlaGoparopHas paboTa
«DeHoTunMYeCcKas OlleHKa pocTa

Y Pa3BUTHUS PACTCHHI B 3aBUCUMOCTH
OT Hamu4usi GUTOTOPMOHOB

B IIMTATEIbHOU cpeac»

Buowl oesmenvnocmu obyuarowuxcs

PackpbIBaTh cofepkaHue TEPMUHOB
Y TIOHATUH: (PUTOTOPMOHBI,
PETYJIATOPBI pOCTa PACTEHUM.
OnuceIBaTh Ipolecc pocra

Y Pa3BUTUS PACTCHHM.
XapakTepu3oBaTh IPOLECC POCTA

Y PA3BUTHS PACTEHUM B 3aBUCUMOCTH
OT F€HOTHIIA U OKPYKAFOITUX
YCIIOBHIA.

Paznuuate QyHKIMH PEryasiTOpPOB
pocra.

CpaBHuBaTh QYHKIMH PETYIISITOPOB
pocra.

BbIABIATH PYyHKIIUU PETYISATOPOB
pocTa 1o NpeioKeHHbIM 3 PerTam.
XapakTepu3oBaTb 0COOCHHOCTH
CTpOCHHS U (PYHKLNU PA3TUYHBIX
(UTOTOPMOHOB.

®opMynHpOBaTH U OOBSICHATH
IPUHLIKI BO3JEHCTBUSL PUTOTOPMOHOB

HAa POCT U Pa3BUTUE PACTCHUU
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/. BUOTEXHOJIOTHS paCTEHUI

Konuuecmeo
yacoe
10

OcHognoe cooepaicanue

B03M0XHOCTH TPUMEHEHUS

arpoOMOTEXHOJIOTUIA B CETIEKIIHH,

CCMCHOBOACTBC U IINMTOMHHNKOBOICTBC.

boJie3Hr 1 UMMYHUTET PaCTCHUN:

ot H.. BaBunoBa 10 COBpEMEHHOCTH.

Y cKkopeHHas ¥ TpaAuMOHHAs
CEJIEKIIUS: COKPAIlaeM CPOKH
MOJIyYEHHUSI HOBBIX COPTOB. OCHOBHBIE
METObI ceniekiuu. ['ubpunuzanus.
®opMbl 0TO0pa. OCHOBHBIE
HaIpPaBJICHUS CEJICKIIUU: YIyUIlICHUE
YPOKANHOCTH, YCTOUYUBOCTH

K OMOTHYECKUM U aOMOTUYECKUM
dakTopam.

O310pOBJIEHNE PACTEHUN OT BUPYCOB

C IOMOILLIO METOJIOB OMOTEXHOIOTUH:

METOJIbI KYJIbTYPbI AlTUKAJIbHBIX
MEPHUCTEM, TEPMOTEPAIINH,
XEMOTEpanuu, KpuoTepanuu

Y KOMIUIEKCHOU Tepanuu. [Tomyuenue

0340POBJICHHOI'O ITIOCAA0YHOIO

Buowl oesmenvnocmu obyuarowuxcs

PackpsiBaTh copep:kaHue TEPMUHOB
Y HOHSTHH: CEIICKIHSI,
CEMEHOBO/ICTBO, IMTOMHUKOBO/JICTBO,
MHKPOPA3MHOXEHHUE PACTCHUH,
03JIOPOBJICHUE PACTECHHUI.
OnuceiBaTh mporece
MHKPOPA3MHOXEHUS PACTCHUN,
CO3/1aHUs1 HOBOTO UCXOIHOTO
Marepuasa Jijis CeJISKIHU, 0TOopa,
03JIOPOBJICHHS PACTCHUM U MOJTYy4YEHUS
03JIOPOBJIICHHOTO MOCAI0YHOTO
Marepuarna.

XapakTepu30oBaTh MPOLIECC
YCKOPECHHOM U TPAJUIIMOHHOMN
CEJIEKIIUHN, MUKPOPA3MHOKEHUSI,
03JI0POBJIEHUS PACTCHUM.

Paznuuars MeToIbI cenekuuu,
CIIOCOOBI 03/T0POBJICHUS PACTECHUM.
CpaBHHMBATH METOJIbI CENIEKIINH,
CIIOCOOBI 03/TOPOBJICHUSI PACTEHUIA.

BriaBaars HanOonee 1 HaMMeHee
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Konuuecmeo

yacoe

OcHognoe cooepaicanue

Marepualia — KiryoHel kaprodes

Y Ca)KEHIIEB IJI0JIOBBIX KYJIBTYP.
KynbTuBUpOBaHHE PACTUTEIBHOTO
MaTepHuaia B KyJabType in Vitro:
OCHOBHBIE IPUHITUIIBI U MOJICIIH
KyJIbTUBUpOBaHusA. Kamurycorenes,
CYCIIEH3UOHHBIE KYJIbTYPbI PACTEHUH.
MuKpopa3sMHOKEHHUE PACTEHUM.
OKoHoMUYecKui 3pPext

OT BHEJIPEHUSI METO/I0B
OMOTEXHOJIOTUH B PACTEHUEBOJICTBO.
Kpuoxpanenue pacteHuii.
KpuonportekTopsl.

[TocTkproreHHast pereHepanusi.
buosiornueckue cpencTna 3amnThbl
pPAaCTEHUM: IPEUMYIIECTBA

U TIEPCIIEKTUBBI TPUMEHEHUS.
Tepmoc u cocyn Jlproapa ¢ KuIKUM
a30TOM, KpUOIIPOOUPKHU.
[IpakTudeckas pabota «Pa3mMHoKeHHE

IIJIOAOBBIX paCTeHI/Iﬁ YCPCHKOBAHHUEM

Buowl oesmenvnocmu obyuarowuxcs

3¢ (HEeKTUBHBIE CTIOCOOBI TTOTYICHUS
HCXOJHOTO Matepuana

JUISL CEJIEKIINU; 03/I0POBIICHUS
pacTeHUN.

XapakTepu3oBaTh 0COOCHHOCTH

1 (QYHKIIUHA METOJIOB CEJIEKIIUH,
CIIOCOOOB 03/I0POBJICHUS PACTEHUH.
dopMynHpoBaTh U OOBACHSTH
MPUHIINI TPATULMOHHON

Y YCKOPEHHOM CENIEKIUU, TPUHIHII
paboThI TOTO WJIKM UHOTO METO/IA

03JI0POBJICHUS PACTCHUN



Temwvl 3anamuu

HNTOI'O 110 MOAYJIIO

Konuuecmeo

yacoe

34

OcHognoe cooepaicanue

Y MUKPOPA3MHOKEHUEM — IIPUMEP
MaJIMHbI (WM 3€MJITHUKH, €KEBUKH,
CMOPO/JIUHBI ).

[Ipaktrueckas pabora «BBenenue
pacTeHuil B KyJibTypy in Vitro

U TIOJ/ICP>KaHUE YUCTOU KYJIbTYPhI

OKCIIJIIAHTOB).

[Ipaktruueckas pabora «Pa3mHoXeHME

KapTodens B IpoOUpKe».
Uccnenosarenbckas paboTa

«Kak nosy4yaroT noTOMCTBO

BET€TATUBHO PA3MHOKAEMBIX KYJIBTYD

€CJIM HE CEMEHaMU ?»
UccnenoBarenbckas pabota
«BpIpanmuBanue pacTeHUM

B IIPOOUPKE».

Uccnenoarenbckas padota «Kak
00bs KOPOBKA ypoOrKai criacaia —
0 COBPEMEHHBIX CIIocO0ax

OMOJIOTUYECKOMN 3aIUThI PACTEHUI

Buowl oesmenvnocmu obyuarowuxcs
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Konuuecmeo

yacoe

OcHognoe cooepaicanue

Monayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekium». 11 kiaacc (34 )

1. 'eneTnueckue pecypcesl

Poccun

6

Crpareruu coxpaHeHUsI T€HETHYECKUX
pecypcoB. CoxpaHeHUE pacTEeHU

in situ u ex situ.

buopecypcHbie komekunn Poccun.
Kosnekius reHeTuuecKux pecypcon
pactenuit BUP. I'ep6apuit BUH.
KoJsnekius reHeTHYecKuX pecypcoB
>kuBoTHEIX BHUHI PX. Komnekiunu
ki1eTok U mrammoB BHUNCXM.
Uccnenosarenbckas paboTa

«ITo marepuanam gopyma

«I'enernueckue pecypcesl Poccum»

Buowl oesmenvnocmu obyuarowuxcs

PackpriBaTh conep:kaHue TEPMUHOB
Y TIOHSTUN: COXPAHEHUE PACTEHUN
in situ u ex situ.

OmnuceIBaTh MpoueccCC COXpPaHCHHUA

pacTeHHi B yCIIOBUX IN Situ u ex Situ.

XapakTepu3oBaTh ClIOCOOBI
COXpaHCHI/ISI paCTeHI/Iﬁ B YCJIOBHSIX
In situ u ex situ.

Pa3znuuatk cnocoObl COXpaHEeHHUsI

pacTeHHi B yCIIOBUsX IN Situ u ex Situ.

CpaBHUBAaTh OCOOCHHOCTH
COXPAHEHUS PACTEHUH B YCIOBHSIX

in situ u ex situ.

BoisBiats Hanbonee 3 PpexTuBHBIN
NpUEM I COXPAHEHHUS KOHKPETHOTO
oOpa31ia pacTeHUH.
XapakTepu3oBaTb 0COOCHHOCTH

U QYHKIIIH.

®opMyaupoBaTh U OOBIACHATD

35
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2. OCHOBBI T€HETUKH

H CCIICKINU

Konuuecmeo

yacoe

OcHognoe cooepaicanue

HacnenctBeHHOCTh M H3MEHYMBOCTD —
OCHOBHBIE CBOMCTBA JKMBBIX
Ooprann3moB. I3MeHUMBOCTh
MyTaIlMOHHAS] © MOAU(UKAIIIOHHAS.
['eH — maTepuanbHBIN HOCUTEIND
HACJICCTBEHHOCTH U U3MEHYUBOCTHU.
HykJjienHOBBIE KHUCITOTHI.

Jlokanmu3anus reHeTUIECKOTO

MaTcpHaja B KIICTKC. I[eJIeHI/Ie KJICTOK.

Pennmukamus JIHK. OcHoBHas gorma
MOJICKYJISIPHOM OMOJIOTHH.
Tpanckpunmus. TpaHcasuus.
Myrauuu.

3aKOH TOMOJIOTHYECKHUX PSAIOB

B HACJICACTBEHHON M3MEHUYUBOCTH
H.N. BaBuiosa B 1920 u 2020 rT.
[IpakTruueckas paborta
«MoaudukarmoHHas U3MEHYHUBOCTh

B IIpupojie» (coOpaTh U CpaBHUTH

Buovwl oesmenvnocmu obyuarowuxcs

npuHIM IN Situ 1 ex Situ coxpaneHus
F€HETUYECKUX PECYPCOB PACTEHUN
PackpeiBaTh conepkaHne TEPMHUHOB
Y TIOHSTHI: HACJIEICTBEHHOCTb,
W3MEHYUBOCTh, reH, J[HK, PHK,
0€eJI0K, 3aKOH TOMOJIOTHYECKUX PSAOB
B HACJIECTBEHHOM U3MEHYUBOCTH.
OnuceIBaTh NPOSBICHUS
MOIU(DUKAIIMOHHON U MYTAaIIMOHHOM
M3MEHYUBOCTH, cTpoeHue JJHK

u PHK, Genkos.

XapakTepu3oBaTb CTPOCHUE

1 (YHKIIMH HYKJIEMHOBBIX KUCJIOT,
OEJIKOB.

PaznuyaTh TUTIBI ©K3BMEHUYUBOCTH.

CpaBHUBATH MYTAIMOHHYO

u MO)II/I(i)I/IKaHI/IOHHyIO HU3MCHYUBOCTB.

BrisBisaTh MOAMGUKAIINKT U MyTaIUH.
XapakTepu3oBaTh 0COOCHHOCTH
u ¢pyukiuu JJHK, PHK, 6enkos.

DopMyIHpOBaTH U OOBSCHATD
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3. Umxenepust

B OMOJIOTHH pacTEeHUI

Konuuecmeo

yacoe

15

OcHognoe cooepaicanue

JIMCTBS, UBETKU C OAHOTO PACTCHUSA
U/WJIH C Pa3HBIX).
UccnenoBarenbckas padota «'MO —
ATO MYTAIUU WK MOJIU(PUKAITIN 7>
Knerounas u reHHass HHXEHEPHS
pacTeHUN I Pa3BUTHUS CEJICKIIUU.
[IpupoaHO-TpaHCTEHHBIE PACTEHHUS.
Pacrenus-6nodadpuxu.
broTexHoI0THUECKHE METO I

B CEJICKIIMU PACTCHUM.
['eHeTHUECKOE pENAKTUPOBAHUE
KYJIbTYPHBIX pacTeHun. Uem
T€HETUYECKOE PEJAKTUPOBAHUE
OTJIMYACTCS OT T€HETUYECKOM
MOU(DUKALTAH.

ITorck HOBBIX T€HOB-MUIIICHEH:
CYyLIECTBYIOIINE METOJNKHU.
[Tposenenue in silico ananmsza.
I'eHHas MHXXEHEPUs 3€PHOBBIX
KyJbTYyp. [ eHHast uH)XeHepus

XJiom4yaTHUKA. | eHHas HHXXCHCPUA

Buowl oesmenvnocmu obyuarowuxcs

IIPUHLINI IEVCTBUS 3aKOHA
TOMOJIOTMYECKHX PAIOB

B HaCJIe,Z[CTBGHHOﬁ HU3MCHYMBOCTHU

PackpriBatTh copepkaHue TEPMUHOB
Y TIOHSATUM: KJIETOUYHAs U TeHHAas
WHXEHEPUs pACTCHUH, TCHETUYECKOE
penakrupoBanue, ' MO, in silico
aHaJIn3.

OnuceIBaTh MPOUECC KIETOYHOU

Y TEHHOM MHYKEHEPUH PACTECHU,
MIPUHITUIIBI TEHETUYECKOTO
penaktupoBanus, co3ganue ' MO,
stamnsl in Silico ananm3a.
XapakTepu3oBaTb COBPEMEHHBIE
JOCTHKCHUSI TEHHOU U KJIETOUHOU
WH)XEHEPHHU Pa3HbIX BUJIOB PAaCTCHHUIA,
npoBeacHue in Silico ananu3a.
PaznuyaTh TeHHYIO U KJIIETOYHYIO
WHXXEHEPHIO.

CpaBHHUBaTh OMOTEXHOJIOTUIECKUC
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4. Unxenepus

B OMOJIOTHH JKMBOTHBIX

Konuuecmeo

yacoe

OcHognoe cooepaicanue

ToMarta. [ eHHast UHXKEHEPUS COMU.
['eHHas UHKEHEPHUS TUI0IOBBIX
KyJbTyp. [ 'eHHas uHXkeHepus
KapToders.

[Ipaktuueckas pabota «I[IpoBenenue
in silico aHanu3a M1 MOMCKA HOBBIX
Tr€HOB-MUILICHEN I pEJaKTUPOBAHUS

KyJBTYPHOTO pacTeHHs (Ha BHIOOD)»

CoBpeMeHHBIE METO/Ibl

B JKUBOTHOBO/ICTBE: TPAHCILJIAHTALIHS
YMOPHUOHOB, XUMEPHBIE )KUBOTHBIE,
KJIOHUPOBAHHUE.

I'enHas uHxeHepus

B JKUBOTHOBO/ICTBE.

[Ipaktruueckas pabora «[IpoBenenue
in silico ananusa 11 moMcKa HOBBIX
T€HOB-MHUILICHEN JIJIs1 pEIaKTUPOBAHUS

’KUBOTHOT'0» (Ha BBIOOD).

Buowl oesmenvnocmu obyuarowuxcs

METOJIbI B CEJIEKIIUN PACTEHUU.
BBISBIATE paznnuus MExXIy
T€HETUYECKUM PEJaKTHPOBAHUEM

1 TEHETUYECKOW MouduKaIue.
XapakTepuzoBaTh OCOOCHHOCTH

U (yHKIHH.

dopMyIHpOBaTh U OOBSICHSITH
MIPUHIMI KJIETOYHOW U TEHHOMN
WHXEHEPUHU, TEHETUYECKOTO
PEIaKTUPOBAHUSA U T€HETUYECKOMN
Mo U DUKAITUU

PackpriBaTh conepxaHre TEpPMUHOB
1 TIOHSATHH.

OnuceIBaTh TPaHCIIJIAHTALHIO
AMOPHUOHOB, XMMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu30BaTh TPAHCILUIAHTALIUIO
SMOPHOHOB, XUMEPHBIX JKUBOTHBIX,
KJIOHUPOBAHHE.

Paznuuars TpaHCIIaHTalKIO

3M6pI/IOHOB, XUMCPHBIX JKUBOTHEIX,
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Temwvl 3anamuu

NTOI'O 11O MO YJIIO
OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

Konuuecmeo

yacoe

34
68

OcHognoe cooepaicanue

HccnenoBarenbckas padota «I'eHHas
WHKEHEPHS )KUBOTHBIX: apTyMEHTBI

34 U IIPOTHUB»

Buowl oesmenvnocmu obyuarowuxcs

KJIIOHUPOBAHHE.

CpaBHUBaTh TPAHCILIAHTAIUIO
YMOpPHOHOB, XUMEPHBIX JKUBOTHBIX,
KIIOHUPOBAHHE.

XapakTepru3oBaTh 0COOCHHOCTH

U QYyHKIIUH.

dopMynHupoBaTh U OOBACHSTH
MPUHITUI TEHHOW WHKEHEPHH,
TCHETHYECKOTO PEAaKTUPOBAHUS

Y TEHETUYECKOU Mo pUKam
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HPUJIOXEHHUE. ®UJIBMbI U 3AIIMCHU TEJEBU3UOHHBIX ITPOT'PAMM

Mopyiab «ArpoTexXHOJ0TUM HAcTOsero u oynymero». 10 kiaace

Tema 1. Buomexnonozusn Kaxk nayka

Hoxymentanbubiid puiibMm Ceprest bpunesa «Hosbiit cBet. Hukonait BaBunoy. —
URL.: https://smotrim.ru/video/2618068

JoxymenTtanbubiii punbMm «CemeHa, KOTOpble cracyT uenoBedecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Monyab «CoBpeMeHHbIe OMOTEXHOJIOTHM B ceseknum». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokymeHTanbpHBIA QrutbM «30JI0TOM 3eneHbli 3amac». 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. Ocnosbl cenemuxu u ceaeKyuu

dunpmbl U3 1HMKIA «Martpuna Haykuy. Science and plants. Hayka u pactenus.
3epuoboboBeiec. — URL.: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Huxncenepusn 6 ouonozuu pacmeHnuil

dunpmbl U3 1HMKIa «Marpuna Hayku». Science and plants. Hayka u pacrenus.
I'enetnueckoe penaktuposanue. — URL: https://tvspb.ru/programs/releases/107337/
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