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MNOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTh U HA3HAYEHHUE IPOrPaMMblI

Paboyas mnporpaMma Kypca BHEYPOUYHOH JeAaTeIbHOCTH «COBpPEMEHHBIE
arpoOMOTEXHOJIOTUM  (arpOOMOTEXHOJOTUYECKUM TPOPUIIb)» ISl CPEeIHEro OOLIEro
oOpa3oBaHus (Jajee — mporpamma) paspadoTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU
denepalibHOTO TOCYIAPCTBEHHOIO 00pa30BaTENIBHOIO CTaHAApTa CPEOHEro OOUIEro
obopazoBanuss (DPI'OC COO), opueHTHUpOBaAHA Ha OOECMECYEHUE WHAUBUAYATbHBIX
NOTPeOHOCTEH 00YUarOIMXCS M HANTPABJICHA HA JOCTHXKEHHE TUIAHUPYEMBIX PE3YJIBTATOB
OCBOECHUS MPOrpaMMbl CPEAHETO 00UIEr0 00pa30BaHUs C YYETOM BBIOOpA YYACTHUKAMHU
00pa3oBaTENbHBIX OTHOIICHUH KYpCOB BHEYPOUHOH JEATENIBHOCTH. OJTO TMO3BOJSIET
o0ecnevynuTh eNMHCTBO 00s13aTenbHbIX TpeboBanuii GI'OC COO BO BceM MPOCTPAHCTBE
IIKOJILHOTO 00pa30BaHUs: HE TOJIBKO HA YPOKE, HO U 3a €0 Mpeac/iaMu.

Hacrosiiumii kypc npeaHa3HaueH uis YriyOJIeHHOrOo M3Y4YeHHs] OMOJIOrMYECKHX
SIBJICHUI U 3aKOHOMEPHOCTEH, pacliMpeHus 0a30BBIX 3HAHUWI, PA3BUTHUSI TPAKTUYECKUX

YMEHUI U HABBIKOB B COBPEMEHHOHN OMOJIOTHH.

AKTYaJIbHOCTh pPeaJIn3aliii NPOrpaMmbl

[IporpamMmmoii nmpenycMOTpeHO (OPMHUPOBAHUE COBPEMEHHOIO TEOPETUUYECKOTO
YPOBHS 3HAaHWUH, a TaKXKE NPAKTMYECKOrO OmbITa padoTel ¢ Ja00pPATOPHBIM
00OpYy/IOBAaHUEM, OBJIAICHUE TPUEMAMH HCCIIEN0BATENBCKOW ACITENbHOCTA. MeTOobI
OpraHu3ali  0o0pa3oBaTEIbHONM W HAYYHO-UCCIIECIOBATENBLCKONH  IEATEIBHOCTH
NpeayCMaTpUBalOT (OPMUPOBAHUE Y OOYYAIOIIMXCS HECTAHAAPTHOTO TBOPYECKOTO
MBILICHHU S, CBOOOBI CAMOBBIPAKEHUS M1 UHIUBUIYATBHOCTHU CY>KICHUA.

JIns mojsHOro y4era moTpeOHOCTER 00ydarouMxcs B MPOrpaMMe MCHOJb3YETCS
I GHEPEHUUPOBAHHBI MOIX0J, YTO CTUMYJHMPYET OOYyYArOUIErocs K YBEJIMYEHHUIO
NOTPeOHOCTH B MHAMBUIYATBbHOM, MHTEIJIEKTYAJIbHOM U MMO3HABATENIBHOMN ACSITETbHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIE0BATEIbCKUX HABBIKOB. [ [porpaMmMa craneT BOCTpeOOBaHHON
B MEPBYIO oOdYepelb OOyYarOUIMMHUCS, KOTOpPbIE HWMEIOT CTOHKUA HUHTEpPEC U
COOTBETCTBYIOIYK) MOTUBAaLMIO K M3YUYEHUK) TMPEAMETOB €CTECTBEHHO-HAYYHOIO
LIMKJIa, ECTECTBEHHBIX HAYK U TEXHOJIOTUH.

B Hacrosimiee BpeMsi OWOJIOTMYECKOE OOpa30BaHUE JIOJDKHO OOECHEUYUTh

BBINTYCKHUKAM BBICOKYH) OMOJIOTMUECKYIO, 3KOJOTMYECKYI0 U MPUPOJOOXPAHUTEIIBHY IO



rpaMOTHOCTD.

3HaHusT B 00JIaCTM OCHOBHBIX OMOJIOTMUECKHUX 3aKOHOB, TEOpPUA U UICH
(OPMUPYIOT HPABCTBEHHBIC HOPMBI M NPUHLMIBI OTHOLIECHUS K >XMBOH NPUPOJIE.
B KkauecTBe UEHHOCTHBIX OPUEHTHPOB OHMOJIOTMYECKOr0 O0Opa30BaHUSl BBICTYMAKOT
OOBEKTHI, U3y4acMble B Kypce OHOJIOTMM, K KOTOPBIM VY Yydalluxcsi (GopMHpyeTcs
LICHHOCTHOE OTHOILIEHUE. [Ipu 3TOM BEAyIIY O POJIb UTPAIOT MO3HABATENIBHBIE LICHHOCTH,
TaK KaK JaHHbI{ y4yeOHBIA MpPEeAMET BXOAMUT B TPYMIy MPEAMETOB MO3HABATEIBHOIO
LMKJIA, T[JIaBHAs LEJNb KOTOPBIX 3aKIIIOYACTCs B M3YUYEHHMM COBPEMEHHBIX CHOCOOOB
peuieHus: rmoOaibHEIX MPoOIeM COBPEMEHHOCTH. [IporpamMma mpecienyer He TOJBKO
0o0pa3oBaTeNbHBIE, HO W BOCIUTATEIBHBIE LM, IOCKOJbKY OHa CHOCOOCTBYET
(OPMUPOBAHUIO 3KOJIOTMYECKOTO U OMOTEXHOJOTUYHOIO MBIILIJIEHUS Y MOAPACTAIOLIETO

IMMOKOJICHUA.

BapuanTsl peanu3auuu nporpamMmsl H GopMbl IPOBeICHUS 3AHATHIA

Peanuzanusi nporpaMmbl MpPEANOaracT UCNoab30BaHue GopM padOThI, KOTOPBIE
NPEeIyCMATPUBAIOT AKTUBHOCTH M CAMOCTOSITENIBHOCTh OOYYarOIUXCs, COYETAHUE
VUHAMBUIYAJIbHOM M TPYyNNoBOM  pabOThl, MPOCKTHYH U  HCCIEN0BATENBCKYIO
JEATENBHOCTh. TakuM 00pa3oM, BOBJICYEHHOCTh OOYYAIOIIMXCS B TJAHHYIO BHEYPOUHYIO
JAEATEIBHOCTh MO3BOJIUT OOECHEYUTh MX CAMOOMNPEACICHUE, PACIUMPUTH 30HBI
MOMCKAa CBOMX MHTEPECOB B PA3NIMUHBIX C(epax €CTECTBEHHO-HAYUYHBIX 3HAHUM,
NEPEOCMBICIIUTE CBOM CBSI3U C OKPYXKAIOLIMMHU, CBOE MECTO CPEOu APYrHX JIFOACH.
B wenmom peanmszaunuss nmporpaMMbl BHOCHT BKJIAJ B HPABCTBEHHOE U COLMAIBHOE
(hOpMUPOBAHUE JIMYHOCTH.

[Iporpamma MokeT ObITh peanu3oBaHa B padote ¢ oOyuaromumucs 10-11
KJIaCCOB.

[Iporpamma Kypca paccuuTaHa Ha 68 4acoB, B paMKaX KOTOPBIX MPELYCMOTPEHBI
takue (opMmbl paboThl, Kak Oecenpl, MOUCKYCCHH, MAacCTEp-KIacChl, 3SKCKYPCHH
Ha MPOM3BOJACTBO, AHAJIU3 KEWCOB, BCTPEUYM C MPEACTABUTEISIMU PA3HbIX NPOQECCHIA,
npo(ecCuoHaNbHbIe NPOOBI, KOMMYHUKATUBHBIE U JCJIOBBIC WIPbl, KOHCYJbTALMH
neaarora u rncuxoJiora.

[Iporpamma peanuzyercs ¢ oOydarommmucs 10-11  kmaccoB, 3aHATHS
npoBomsATcs 1 pasa B Henenro, 68 yacos 3a aBa rojga. Mnu B TeyeHue nByX JIET, €CIU
3aHATUS NOPOBOJATCS 1 pa3 B HENENK JAis  KIAaCcCOB  OMOJOTMYECKOTO WM

OMOTEXHOJIOrMUECKOTO HAMPABICHUH.



B3aumocss3b ¢ penepanbHoil padoyeii nporpaMmMoii BOCIHTAHHUSA

[Iporpamma Kypca BHEYPOYHOH JEATENLHOCTH pa3padoTaHa €  y4ETOM
pexkoMmeHaaiui penepanbHOi padboyeid mMporpaMMbl BOCITUTAHUS, YUUTHIBAECT IICUXOJI0TO-
NEeIarorn4eckie OCOOCHHOCTH JaHHBIX BO3PACTHBIX KaTeropui. OTO MNO3BOJISET
Ha NPAKTHKE COCAMHUTH OOYYAIOLIYI0 U BOCIUTATENIBHYIO JEATEIBHOCTh MEAArora,
OPUEHTUPOBATH €€ HE TOJILKO Ha UHTEJUIEKTYAIbHOE, HO U HA HPABCTBEHHOE, COLIUATIBHOE
pa3BUTHE peOCHKA. ITO MPOSBISETCS B!

— BOCIIUTAHUM OCO3HAHHOW 3KOJIOTMYECKU NPABUIIBHOW MOTUBALMU B MIOBEACHUU
JEATENBHOCTA  uYepe3  (POPMUpPOBAHME  CUCTEMBI  YOEKICHUH, OCHOBAHHBIX HA
KOHKPETHBIX 3HAHUSX;

— CTAQHOBJICHUU JIMYHOCTH OOYYaAKOUIMXCS KAk LEJOCTHOH, HaXOASIIEHCS
B TAPMOHHUHU € OKPY>KAIOILKUM MUPOM, CLIOCOOHOM K PELIEHHIO 3KOJIOTHYECKMX MPOOIIeM;

— NPUOPUTETE JIMYHOCTHBIX PE3YJBTATOB PEAU3ALUU NPOrpaMMbl BHEYPOUHOH
JEATEIbHOCTH, HALIEALINX CBOE OTPAKECHUE U KOHKPETU3ALMIO B eiepalibHON padoueci

NpPOrpaMMbl BOCIIUTAHUS.

Oco0enHocTH padoThHI MeAarora no nporpamMme

3agaua mejarora  COCTOMT B TOM, 4YTOOBI  CONPOBOXKAATH — IPOLIECC
npo(heCCUOHANIBHONW OPHUEHTALMU 00YYarOIIMXCS, PACKPBIBAsK MOTCHLIMAT 00y YarOIIUXCS
4yepe3 BOBJICUEHHE B MHOIOOOpPA3HYIO JAEATEIbHOCTb, OPraHM30BAaHHYIO B Pa3HbBIX
dbopmax.

[Ipy 3TOM pe3ynbraroM padOTHl NEeAarora B MEPBYKD OYEPENb SIBISCTCS
JIMYHOCTHOE Pa3BUTHE peOEHKA. JIMUHOCTHBIX PE3YJIbTAaTOB MENArOr MOXET JOCTHYb,
yBJIeKas peOEHKA COBMECTHOW U MHTEPECHON UM 000UM JESATENBbHOCTBIO, YCTAaHABIMBAS
BO BpeMs 3aHATUH AOOPOXKENATENbHYI0, MOJICPKUBAIOLIYIO aTtMocdepy, Hacelas
3aHATUS LEHHOCTHBIM colepkaHueM. Kpome Toro, mporpamma MnpeaycMarpuBacT
OpraHU3alMI0 3KCKYPCUH, MPOCMOTP (punbMoB U 3anuceid TB-nporpamm.

[Ipy u3ydyeHun OOyyarOIUMMUCS MPOrpaMMbl NEAArOr  OCHOBBIBAETCS Ha
HECKOJIBKMX OCHOBOTOJIArarolX MPUHLIMNAX O0YUYEHUS:

— MPUHLMI MHTETPATMBHOIO MNOAXOAA K OOYYEHHMIO. OTOT MNPUHLMIT HUMEET
NEPBOCTENEHHOE 3HAYEHHE, TAK KAK YCBOCHUE MOJYyYAEMBIX 3HAHUN 110 OMOTEXHOJIOTMH
OpeAnojiaraeT TECHYK B3aUMOCBA3b pasHbIX ypoBHEW. IlepBelii  ypoBeHb —
MEXXTPEAMETHBIN — MPEANOJIaracT B3aMMOCBSI3b OMOJIOTUH C KyPCOM MO XMMUH. BTopoi
YPOBEHb — NOPEIMETHBIA — OOYCJIOBJIEH  B3aMMONPOHUKHOBEHHUEM  Pa3HBIX

OMOJIOTUUYECKUX KYypPCOB (OOTAaHWKH, 300JI0TUM, (PU3MOJIOTUM U JPYTMX) B MpoLEecce



CTAHOBJICHUS U U3yueHUs OUOTEXHOJOruU. KpoMe Toro, Jiormka OCBOEHUs Marepuasia
NpOrpaMMbl MPEANOaracT JBUXKEHUE OT OOILIEr0 K YaCTHOMY M, HA HOBOM YPOBHE,
BO3BpAIICHUE OT YACTHOTO K O0LIEMY.

— TIPUHIIUI HATJISIHOCTH,

— MOPUHIMUI JOCTYITHOCTH,

— TIPUHIMIT OCO3HAHHOCTH.

[IpumepHas cxema NpOBEICHUS 3aHATHH 10 MPOrpaMMe MOXKET ObITh TAKOH:

1. OOBSACHEHHE TEOPETUUYECKOTO MaTeEpUaia no TEME.

2. TloaroroBka k 1a0OPaTOPHOMY WJIM MPAKTUYECKOMY 3aHSITHIO, 00CYKIECHUE
OOBEKTOB ISl MPAKTUYECKOTO 3aHSTHUSI.

3. TlpoBeaeHUEe MPAKTHUECKOTO 3aHATHS — OCHOBHAs 3a7ada OCBOECHME
METOA0JIOTUU JAHHOTO SKCIIEPUMEHTA.

4. AHanmu3 pe3yJIbTaTOB KCIEPUMEHTA.



IIJJAHUPYEMBIE PE3YJbTATHI OCBOEHUSA KYPCA BHEYPOUHOI
JAEATEJIBHOCTH

3aHATUS B paMKax MNPOrpaMMbl HampaBi€Hbl Ha O0ECHEYEHUE TOCTHXKEHUS
OOyYaroIUMHUCS  CIEAYIOIMX JIMYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATDI:
6 cehepe epaXcoanckoe0 8OCNUMAHUS:
— TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIBHOCTH TPHU BBINOJHEHUH
OMONIOTMYECKHUX IKCIICPUMEHTOB,;
— CMOCOOHOCTh OMPEAECsATh COOCTBEHHYIO MO3UILIMIO MO OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHSTH €€;
— TOTOBHOCTb K COTPYJHHYECTBY B MPOIIECCE COBMECTHOIO BBHIMOJHEHHUS YUCOHBIX,
MO3HABATE/IbHBIX W MCCIEAOBATEIbCKUX 3a/ay, YBAKHTECILHOMY OTHOIICHHUS
K MHEHHMIO ONIMOHEHTOB MPH 00CY>KIEHHUHU CIOPHBIX BOMPOCOB OMOJOTHMYECKOTO
COJCPIKaHMS,

8 chepe nampuomuyecKoco 80CNUMAHUSL
— LIEHHOCTHOE OTHOLUEHUE K IMPUPOJHOMY HACIICIUIO U NMAMSATHUKAM IPUPOMIBI,
JNOCTH)XEHUSM Poccuu B HayKe,
— CIOCOOHOCTh OLICHUMBATh BKJIAJ POCCUHCKHX YUEHBIX B CTAHOBJIICHUE M PAa3BUTHE
OMOJIOTMM, MOHMMAHUE 3HAUEHUS OWOJIOTMM B TNO3HAHMM 3aKOHOB MPUPOJBI,

B J)KM3HH YCJIOBCKA U COBPCMCHHOI'O O6IJ.[€CTBa;

8 chepe OYX08HO-HPABCMBEHHO20 BOCNUMAMUSL:
— CIOCOOHOCTh OUEHMBATh CUTYallMIO M TMPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH,

— OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOHYMBOIO Oy IyLIETO;

6 cqbepe ICMEeMUYECKO20 BOCNUMAHUA.

— MOHHUMAHHUE dMOLMOHAJILHOIO BO3ACHCTBUS >KUBOM NpUpoOaAbl U €€ HCHHOCTD,

8 cihepe puzuyecko2o OCNUMAHUSL:
— IOHHUMAaHHE UEHHOCTHU 3[J0POBOro ¥ 0€30MacHOro 00pasa >KU3HHu,;

— OCO3HAHHME MOCJEACTBUH U HEMPUATUE BPEAHBIX MPHUBBIUEK (YNOTpeOseHue
QJIKOTOJIs1, HAPKOTUKOB, KYPEHUS ),



8 chepe mpyoo8oco 8OCNUMAHUSL

TOTOBHOCTb K AaKTHBHOW JESATEJIBHOCTH OWOJIOTUYECKOM M 3KOJOTMYECKON
HaMpaBJIEHHOCTH, CIOCOOHOCTh MHULIMMPOBATh, TUIAHUPOBATh U CAMOCTOSTEIBHO
BBITOJIHATh TAKYIO JESATEbHOCTD;,

MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO MPOPECCHIA, CBA3AHHBIX C OMOJIOTHEN;
TOTOBHOCTB M CIIOCOOHOCTh K 0OPa30BaHUIO U CAMOOOPA30BAHUIO HA TPOTSKEHUU

BCEH >KU3HHU,

6 cqbepe JKOJI02UHEeCKO20 60CNUMAHUA.

SKOJIOTMUYECKU LENECO00pa3HOE OTHOLIEHHE K MPUPOJE KaK MCTOYHMKY YKU3HHU
Ha 3eMJIE, OCHOBE €€ CYIICCTBOBAHMS,

NOBBIIICHUE YPOBHS  3KOJOTMYECKOW  KYJIbTYPhl: NPUOOPETEHHE  OMbITA
IUITAHUPOBAHUS  NOCTYNIKOB M OLUEHKM HMX  BO3MOXKHBIX  IOCJIEICTBUIA
JUT OKPY KaroLIE Cpeibl,

CIOCOOHOCTh MCHOJIB30BaTh MPUOOPETAEMbIE MPU M3YUEHUH OHOJOTUM 3HAHUS
M YMEHUS TIpM PELICHUU NOpoOdJeM, CBA3AHHBIX C  PalMOHAJIBHBIM
IPUPOJIONONB30BAHUEM  (COOMIOAEHUE TpaBWJI  TMOBEACHUS B  MPHUPOAE,
HanpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B OKOCUCTEMAX, OXPAHY BHJOB,
3KOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE ACHCTBUNA, NMPUHOCAIIUX BpPEN OKPYIKAKOILIEH NMPUPOIHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJArONPUITHBIE SKOJIOMMUYECKUE TTOCIIEACTBUS

NpEAIPUHUMAEMBIX AEMCTBUI U NPEIOTBpALaTh UX;

8 chepe HayuHO20 NOIHAMUSL:

NOHUMaHUE crneuu@ukd OMOJIOTMM KAk HayKH, OCO3HAaHUE €€ pOoJiU
B ()OPMHUPOBAHUHU PALMOHATBHOIO HAYYHOIO MBIIUIEHUS, CO3AAHUE LIEJIOCTHOTO
NPEICTABJICHUS 00 OKPY)KAKOLIEM MHUPE KAK O €IMHCTBE MPUPOJBI, YEJIOBEKA
M 001IEeCTBA, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH M PELICHUU MPOOJiEM
COXPAHEHUsI NPUPOIHOTO PABHOBECHS,

yOEXKNEHHOCTh B 3HAYUMOCTH OHWOJIOTMM MJIi COBPEMEHHOW ILIMBWJIM3ALMH:
00ecneYeHue HOBOTO YPOBHSI Pa3BUTUS MEAULMHBI, CO3JAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUHA, CIOCOOHBIX pEIIaTh PECYPCHBIE  MPOOJIEMBI  Pa3BUTUS
YeJI0BEYECTBA, MOMCK NMYTEH BBIXOAA M3 TTOOATIBHBIX 3KOJOTUYECKHX MPOOJeM
U olecreyeHHe NepexoJa K YCTOHYMBOMY PA3BUTHUIO, PALMOHATIBHOMY
MCMOJIBb30BAHUIO MPHUPOJHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTAHJAPTOB

JKU3HU,



— 3aMHTEPECOBAHHOCTH B MOJYUYEHHH OMOJOTMYECKMX 3HAHUWM B LIEJSX MOBBILICHUS
oOlIEH KyJBTYpbl, €CTECTBEHHO-HAy4YHOW IPaMOTHOCTH KaK COCTABHOW 4acTh
(YHKIMOHATIBHOH T'PAMOTHOCTH OOyYarouMxcs, (GOpMUPYEMOIl MpPU H3yUYEHUU
OHOJIOrUY,

— TMOHUMAHHWE CYUIHOCTM METOAOB TMO3HAHHUS, MCIOJIB3YEMBIX B ECTECTBEHHBIX
HayKaX, CHOCOOHOCTh MCMOJb30BaTh MOJYYAaEMbIE 3HAHUS U1 aHAIM3A
1 0OBSICHEHUS SIBJICHUI OKPY>KAIOIIETO MUPA U MPOUCXOASILIUX B HEM U3MEHECHHUI;
YMEHHUE JejlaTh OOOCHOBAHHBIE 3AKIKOYCHHUS HA OCHOBE HAYUYHBIX (DaKTOB
¥ UMEIOIIMXCS TAHHBIX C LIEJIBIO MOJIYyYEHUS JOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTh  CAaMOCTOSITEJIbHO ~ MCHOJB30BaTh  OMOJIOTUYECKUME  3HAHMS
JUIS pELICHUsI TPOOJIEM B PEATIbHBIX )KU3HEHHBIX CUTYalUsIX;

— OCO3HaHHWE LICHHOCTHM HAy4YHOW JEATENIBHOCTH, TOTOBHOCTh OCYILECTBIATH
MPOEKTHYIO M UCCIIEA0BATENBCKYIO ACATENBHOCTD UHAUBUIYAJIHO U B TPYIIIE,

— TOTOBHOCTb U CHOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BAHUIO,
K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HaHMA 1O OWMOJOTMM B COOTBETCTBHU

C )KU3HCHHBIMHA HOTpC6HOCT$IMI/I.

METANNPEAMETHBIE PE3YJIbTATDI:
6 chepe oera0enHuA yHUBEPCANbHBIMU YUCOHBIMU NOZHABAMETbHbIMU 0CUCMBUAMUL:
bazoswie 1o2udecKue Oelucmaus.

—  CaMOCTOATENBHO (JOPMYJIMPOBATH U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpPUBAaTh
€€ BCECTOPOHHE;

— HCMOJIb30BaTh PU OCBOCHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMs, Kiaccupukanuu, oOO0OLIEHUs), paCKpbIBaTh CMbICI
OMOJIOTUYECKUX MOHITUN (BBIACIATh UX XapPaKTEPHBIC MPU3HAKU, YCTAHABJIUBATh
CBSI3U C IPYTUMU MOHSATUSIMH ),

— ONpeAenaTh LENd JEATEIbHOCTH, 3aJaBas MapaMETPbl W KPUTECPUU UX
JOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATENIBHOCTH € OCTABICHHBIMU LEISIMU;

— HCIOJIb30BAaTh OWOJIOTMYECKUE TOHATHS Ui OOBSICHEHHMS (DAaKTOB M SIBJICHMIA
YKUBO NIPUPOJIEL,

— CTPOUTb JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, I€TyKTUBHBIC, 10 aHAJIOTUH ),
BBISIBJISITh 3aKOHOMEPHOCTU W TMPOTHUBOPEUYUST B PaCCMATPUBACMBIX SIBJICHUSIX,

(OpMyIMPOBATh BHIBOJBI U 3aKTHOUYEHUS,



— TPUMEHATH CXEMHO-MOJEJIBHBIE CPEACTBA IJIs MPEACTABICHHUS CYILLIECTBEHHBIX
CBSA3CH M OTHOWICHUMH B M3y4acMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKkKe
NPOTUBOPEYMIA PA3HOrO POAA, BBISIBJICHHBIX B Pa3IUYHbIX HH(POPMALIMOHHBIX

HCTOYHHKAX,

Oazosvie UCCIe008ameNbCKUe OeUCMBUS.!

— BJIAJICTb HaBBIKAMM YYEOHO-UCCIAEAOBATEIbCKOM U TMPOEKTHON AESITEBHOCTH,
HaBbIKAMM  paspeuieHus  mpoOsieM; CINOCOOHOCTBIO UM TOTOBHOCTBIO
K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3aJad,
NPUMEHEHUIO PA3JIMYHBIX METOJOB NO3HAHMUS,

— MCIOJIL30BaTh PA3JIMYHBIC BUJBI ACATEILHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS, €T0
MHTEPNPETALUU, MPEOOPA30BAHUIO U TPUMEHEHUIO B YUEOHBIX CUTYalLUSIX, B TOM
YUCJIC MPU CO3AHUM YYEOHBIX M COLMATIBHBIX MPOEKTOB,;

— (opMHUpOBaTh HAyYHbIA TUN MBILLIEHUS, BIAJACTh HAYYHOU TEPMUHOJIOTUEH,
KJIFOUCBBIMH MOHATHSAMM U METOJIAMU,

— craBuTh U  (GOpMYyJIUpOBaTh COOCTBEHHBIE 3aJa4d B  00pa3oBaTENIbHOM

ACATC/IBHOCTHU H J)KU3HCHHBIX CUTYalHAX,

paboma ¢ uHopmayuei:

— OPHMEHTUPOBATHCS B PA3JIMUHBIX MCTOYHUKAX HH(OpMaLMU (TEKCTE y4eOHOro
nocoOusi, HaAy4YHO-MOMYJISIPHOM  JUTeparype, OHMOJOrMYECKHX  CJIOBApAX U
CIPABOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B MHTepHETE), aHaIM3MpoBaTh
MH(OPMALMIO PA3JIMYHBIX BUIOB U (POPM NPEACTABICHHUSI, KPUTUUECKU OLICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCT;

— (opmynupoBaTh 3anpochl W TMPUMEHSATh PA3JIMYHBIE METOAbl NPU MOMCKE
1 0TOOpE OMOJOTUYECKON MH(OPMALIUK, HEOOXOAMMOH JJ1sl BBITOJIHEHUS YUE€OHBIX
3ajad;

— CaMOCTOATENBHO  BBIOMpAaTh  ONTUMAJBbHYKO  (HOpPMYy  MpPEACTaBICHUS
Oouonornueckoi nHpopManuu (CXembl, rpaQuKy, IMarpaMMbl, TAOJIULbL, PUCYHKH
U ap.);

— HCIOJIB30BATh HAYyYHbIH SA3bIK B KAUECTBE CPEICTBA MPU padOTE ¢ OMOJIOTMYECKOM
UH(pOpMaluel: TPUMEHATh XUMHUECKHE, (PU3NUECKUE U MATEMATHYECKUE 3HAKU
U CUMBOJBIL, (opmyJbl, aOOpeBUaTypy, HOMEHKJIATYpPy, HCIOJb30BATh

51 HpeO6paSOBbIBaTb 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HAIJIAAHOCTH,



8 cghepe 0enadeHusn yHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUICHBUAMU.

obuerue:

OCYUIECTBJISITh KOMMYHHMKAIlUM BO BCEX cdepax >KU3HU, aKTUBHO Y4aCTBOBATh
B JUAJIOrEe WJIA JUCKYCCHUU MO CYLIECTBY 00CYAaeMOi TeMbl (YMEHHE 3a7aBaTh
BOIPOCHI, BBICKA3BIBATh CYXJACHUS OTHOCUTEIBHO BBINMOJIHEHUS MPEAJIaracMomn
3a1a4M, YUYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTD MO3UIMN JPYTUX YYACTHUKOB
JIMAJI0Ta UJTA TMCKYCCHH ),

Pa3BEPHYTO M JIOTMYHO M3j1araTb CBOK) TOYKY 3PEHHUS € MCHOJIb30BAHUEM

SAI3BIKOBBIX CPCACTB,

COBMECMHAS OCSIMENbHOCIb:

BBIOMpATh TEMATHUKy W METOJbl COBMECTHBIX JACHCTBUH C Y4Yye€TOM OOIIMX
HHTEPECOB U BO3MOXKHOCTEHN KaKAOI0 YJIE€HA KOJUIEKTUBA,

[PUHUMATH LIEJIU COBMECTHOM AEATEIBHOCTHA, OPraHU30BbIBATH U KOOPAUHUPOBATH
JEUCTBUA 0 €€ NOCTH)KEHUIO: COCTABIIATH IUIAH ACWCTBUM, PaCIpPENEATh POJU
C YUYETOM MHEHHMI YYACTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHON pabOTHI,
npemjiaraTb HOBBIE IIPOEKTHI, OLEHUBATh HAEM C TO3ULUU  HOBHU3HBI,
OPUTHHAIBHOCTH, IPAKTHYECKON 3HAYUMOCTH,

OCYLIECTBJISATh MO3UTUBHOE CTPATETHYECKOE MTOBEACHUE B PA3JIMYHBIX CUTYaLUsX,

NPOABJIATE TBOPYCCTBO U BOO6pa}KeHI/Ie, OBITh HHUIIUATUBHBIM

8 cghepe 061a0eHUsA YHUBEPCAILHBIMU PE2yIAMUGHBIMU 0CUICHBUAMU.

CAMOOpeAHUIAYUA.

MCMOJIb30BaTh OMOJOTMYECKHE 3HAHUS [JIsl BBISBJICHUS MPOOJEM U MX PELICHHUS
B )KM3HEHHBIX U YUYECOHBIX CUTYaLUIX;

BbIOMpaTh HA OCHOBE OMOJIOTMUECKUX 3HAHUMA 1ICJIEBBIE U CMBICJIOBBIE YCTAHOBKU
B CBOMX ACWUCTBHUAX M MOCTYINKAX MO OTHOLICHUIO K YXUBOW MPUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO OKPYKAOLLIMUX;

pacIMPATh PAMKH y4€OHOTO MPEAMETA HA OCHOBE JIMYHBIX MPEANOUTEHHIA,
JieNlaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a peuIeHUE;

CAMOKOHRmMpOJIb.!

JaBaTh OLEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NEATEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM,
OPUHUMATh MOTHBBI M aPryMEHTHl JPYrMX [P aHAIM3€ PE3yJIbTAaTOB

JEATEITLHOCTH,
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IMOYUOHANLHBIT UHIMEIEKM, NPeONONACAIOWUT CHOPMUPOBAHHOCIb!

CaMOpETYJIMPOBAHMS, BKJIIOYAKOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 32 CBO€ IOBEACHHUE, CIOCOOHOCTh  aanTHpPOBATHCS
K SMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSIBIIATH THOKOCTH;

BHYTPEHHEH MOTHBALMH, BKIIFOYAIOLIEA CTPEMIIEHUE K JOCTHIKEHHUIO LIEJIH
U yCIIeXy, ONTUMHU3M, HHULMATUBHOCTh, YMEHUE IEMCTBOBATH, UCXOAS U3 CBOUX

BO3MO>KHOCTEI,

npumamue ceos u Opyeux:

NPUHUMATDb 06651, NMNOHHMas1 CBOU HEAOCTATKH U JOCTOHUHCTBA,

NpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLUMOKH.

INPEJMETHBIE PE3YJIBTATDI:

YMEHHUE BJIAJIETh CUCTEMOH OHOJIOTMUECKUX 3HAHUN, KOTOpas BKJIKOYACT
OCHOBOIOJIararolue OUOIOTUYECKUE TEPMUHBI U MIOHATHUS (3)KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHuM3M, BH[, MNONYJALUsl, OMOCHHTE3 O€Jika, HACJIECICTBEHHOCTb,
MU3MEHYMBOCTD, POCT U PA3BUTHUE U IP.);

BJIQJICHAE CHUCTEMOM 3HAHMH OO0 OCHOBHBIX METOJAX HAYYHOrO TO3HAHUS,
UCMOJIB3YEMBIX B OMOJIOTUYECKUX UCCIIEA0BAHUAX )KUBBIX OOBEKTOB U IKOCUCTEM
(omUcaHue, U3MEPEHHUE, MNPOBEICHUE HAOMIOJAEHUI), Cnoco0aMu BbISBIICHUS
Y OLICHKM aHTPOINIOT€HHBIX U3MEHEHUM B IPUPO/E;

YMEHHUE YCTaHABJIMBATh B3aUMOCBSI3U MEKIY CTPOCHUEM U (PYHKLHMSIMHU: KIETOK
pa3HBIX TKaHel; oOpraHaMd W  CHCTEMaMHd OpraHoB Yy  pacTECHUH,
dTanaMu KJIETOYHOTO LMKJIA W >KA3ZHEHHBIX LUKJIOB OPraHU3MOB, T€HOTHUIIOM
1 (PEHOTUIIOM;

YMEHHUE pEIIaTh MOMCKOBBIE OMOJOTMYECKUE 3a/ayM;, BBISBIATH MPUYMHHO-
CJICICTBEHHBIC CBSI3U MEXIY HCCICIYEMbIMU OHOJIOTUYECKUMHU OOBEKTAMH,
NpOLECCAMA M SBJICHUSMM, J€JIaThb BBIBOABI M IPOrHO3bI HA OCHOBAHHUH
NOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJBUIaTh TUIIOTE3BI, IPOBEPATH UX IKCIIEPUMEHTAJIBHBIMU CPEICTBAMH,
GopMyupys LENb HMCCICIOBAHMS, AHAJM3UPOBATH MOJYUYECHHBIE PE3YJIbTaThl
U JIEJIaTh BBIBOBIL,

YMEHUE OLICHUBATh STHUYECKUE ACMEKThl COBPEMEHHBIX MCCIEAOBAHUNA B 00IacTH
OMOTEXHOJIOTUM U TEHETUYECKUX TEXHOJIOTUI (HAMPABICHHOE U3MEHEHHE T€EHOMA

U CO3/IaHUE TPAHCTCHHBIX OPraHU3MOB);,
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— yMEHHE MOTUBHPOBATH CBOM BBIOODP Oyayuieid NpodeCCHOHATBHON NEATENBHOCTH
B o0nacTd OHWOJIOTUM, MEIUMUMHBL, OMOTEXHOJIOTHH, CEIbCKOTO XO35HCTBA;
yryONsaTh MO3HABATEIIbHBIA MHTEPEC, HAMPABJICHHBIA HAa OCO3HAHHBINA BBHIOOD
COOTBETCTBYIOIICH MPOPECCMU U MPOJOIKEHUE OUOJOTMYECKOTO 0Opa3oBaHuUs
B OpraHU3alMsIX CPeaAHEro Npo(HECCUOHATIBHOTO U BBICIIETO 00pa30BaHMsI.
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COJEPXKAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH

MoayJ/ib « ArpOTEeXHOJIOTUH HACTOALIEro u Oyayuero». 10 kiaacc (34 4)

1. buorexHoJiorust Kak Hayka (4 1)

Hcropust BO3HMKHOBEHMS HAyKW, OCHOBHBIEC pPA3lEibl, CBA3b OMOTEXHOJIOTHH
C JApyrMMd Haykamu (Ouosioruei, OOTaHUKOM, 300JI0TMEH, MHUKPOOUOJIOTHUEH,
Onoxumuen, GU3NOJIOTUEN, TEHETUKOM, MEIUIIMHOM) U OTPAC/IsIMA MPOMBIILICHHOCTH
(muieBas, JIerkas), CEJIbCKOrO XO3fHCTBAa (KMBOTHOBOJCTBO, PACTEHUEBOACTBO)
M 3[JpaBOOXPAHEHUEM, U3BeCTHBIC By3bl U HUH, CBsA3aHHBIE ¢ OGMOTEXHOIOTHEIA:

= QenepalbHOE roCcy1apCTBEHHOE YUPEXKICHUE «DenepabHbIi
UCCIIEN0BATENLCKHUM HEHTP «DyHIaMeHTabHbIE OCHOBBI OMOTEXHONOTHUNY Poccuiickoi
axkanemun Hayk» (OUL] Buorexnonoruu PAH)!;

* QenepaibHOE  TOCYJAPCTBEHHOE  OKO/UKETHOE  HAYYHOE  YUPEXKICHUE
«Bcepoccuiickuii  Hay4YHO-MCCIIEAOBATENILCKUI  MHCTUTYT  CEJIbCKOXO35MCTBEHHOM
ouotexnonorun» (OI'BHY BHUUCE)?;

* QenepalibHOE  TIOCYNAPCTBEHHOE  OKODKETHOE  HAYYHOE  YUPEKICHHUE
«DenepabHbIA UCCIIEN0BATENBCKUN LEHTP BCEPOCCUIUCKUN UHCTUTYT MEHETUYECKUX
pecypcos pactenuii umenn H. M. Basunosa» (OI'GHY ®UL] BUP)’;

= QenepalibHOE  TIOCYNAPCTBEHHOE  OFODKETHOE  HAYYHOE  YUPEKIECHHUE
«BcepoccHiickuii  Hay4HO-UCCIIEN0BATENBCKUA ~ MHCTUTYT  CEJIBCKOXO35HCTBEHHOMN
mukpoouonorun» (GI'EHY BHUMCXM)?;

* QenepaibHOE  IOCYNAPCTBEHHOE  OKODKETHOE  HAYYHOE  YUPEKIECHHUE
«DenepanbHblii  UCCIENOBATENBCKUNA  LIEHTP WHCTUTYT LMTOJOTMU M TE€HETUKHU
Cubupckoro otaenenus Poceuiickoit akagemun Hayk» (OITBHY ULl CO PAH);

! @enepanbHOE TOCYNAapCTBEHHOE YyupexaeHue «DeaepanbHbll HUCCIENOBATENbCKUH LIEHTP

«DyHgaMeHTanbHbIE OCHOBBI OHOTEexHONOrHN» Poccuiickoil akagemuu Hayk» (D buorexHonoruu
y y

PAH): opunmanehsiii caiit. — URL: http:/www fbras.ru

2 MdenepanbHOE MOCYAapPCTBEHHOE OIOHKETHOE HayyHOE yupexneHue «BcepoccuiicKuii HayuHO-
HCCJIEIOBATEIbCKUII HMHCTUTYT CEJIbCKO-X03siicTBeHHOM OuorexHonorun» (OGI'BHY BHHWUCH):
opuumanshei caiit. — URL: http:/www.vniisb.ru

3MdenepanbHOE  TOCYyNapCTBEHHOE  OHOJDKETHOE  HaydHoe  yupexaeHune «DenepanbHbIid
UCCJIeI0OBAaTENbCKUI LeHTp Bcepoccuiickuii MHCTUTYT F€éHeTUYECKUX pecypcoB pactenuit umenu H.M.
Basunosay (®I'BHY ®UIL] BUP): opunmansheiii caiit. — URL: http:/www.vir.nw.ru

4 MdepepanbHOE rOCYNapCTBEHHOE OHOKETHOE HAyUHOE yupexaeHue «Bcepoccuiickuii HayaHo-
MCCIIENOBATENbCKUI MHCTUTYT CENbCKO-X03sHCTBEHHOW Mukpobuonornn»y (PI'BHY BHUUCXM):
ouumanbheii caiit. — URL: http:/www.arriam.ru

> epepanbHOE TOCYNApPCTBEHHOE ONODKETHOE HaydHOe yupexiaenne «DenepanbHbIi
uccienoBareabckui neHTp MHcTutyT nuronoruu u reHeruku Cubupckoro oraenenus Poccuiickoi
axagemuu Hayk» (PI'BHY HIul" CO PAH): opuumansheiii caiit. — URL: http:/www .bionet.nsc.ru
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= denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE OOpAa30BATENIBHOE YUPEKICHUE
BbICIIEr0 00pazoBaHus «MOCKOBCKHANA (PU3UKO-TEXHUUYECKUA UHCTUTYT) HALMOHAbHBIA
uccaeaoBarensckuii uentpy (GrAOY BO MOTH)!;

= DesepaibHOE TOCYIAPCTBEHHOE OKKETHOE 00pa30BATENbHOE YUPEHKACHUE
BbICIIEr0 OOpa3zoBaHust «MOCKOBCKMH IOCYAapPCTBEHHBIA  YHUBEPCUMTET WMEHHU
M.B. JlomoHocosa» (PDI'BOY BO MI'V);

= DesepaibHOE TOCYIAPCTBEHHOE OKLKETHOE 00pAa30BATENbHOE YUPEXKACHUE
Bbiciero oOpazoBaHus «CaHkr-IleTepOyprckuid  rocyaapCTBEHHBIA  YHUBEPCUTET»
(®I'BOY BO CIIoI'Y)?,

= desepaibHOE OCYAAPCTBEHHOE ABTOHOMHOE O0OPAa30BaTENbHOE YUPEHKACHUE
BbICIIEr0  OOpa3oBaHus «HOBOCMOMpPCKMIA  HALMOHAILHBIA  MUCCAEA0BATE/ILCKUMI
rocyaapcTBeHHbIN yHusepeute» (GIAOY BO HI'V)Y;

= DesepaibHOE TOCYIAPCTBEHHOE OKKETHOE 00pAa30BATENLHOE YUPEKACHUE
BbICIIEr0 OOpa3oBaHusl «POCCHUHCKMII TrOCYyNapCTBEHHBIA arpapHblii YHUBEPCUTET —
MCXA umenn KA. Tumupszesay (OIBOY BO PIrAY-MCXA  umeHu
K.A. Tumupssesa)’;

= ABTOHOMHasi HEKOMMeEpuYecKas 00pa3oBare/ibHass OpraHu3auusi BBICLIETO
obpazoBanus «Hayuno-texnonorndeckuii yuupepeurer «Cupuycy (HTY «Cupnycy)®.

COBpEMEHHBIE  HANpaBJICHUsT  pa3BUTUS  arpoOMOTEXHOJOrMiA.  MeToabl

OMOTEXHOJIOIMM B HAYKE M TIPAKTUKE. JleMOHCTPAIUS BUAECOPOIMKOB .

1 depepanbHOe rocynapcTBEHHOE aBTOHOMHOE OOpa30BaTEJbHOE YUPEXKIEHHE BBICLIETO

obpazoBaHusi «MOCKOBCKHI (DU3MKO-TEXHUUYECKUH HHCTUTYT) HALIMOHAJbHBIA HCCIIENOBATENIbCKHIA
teHtp» (PI'AOY BO M®TH): opunuanshsiii caidt. — URL: http:/www.mipt.ru

2 DepepanbHOE TOCYJAPCTBEHHOE OIOMIKETHOE O00Pa30OBATENbHOE YYPEKIEHHE BBICIIETO
oOpazoBaHusi «MOCKOBCKMI TOCyAapCTBeHHbI yHuBepcuter uMeHn M.B. JlomoHOocoBa»:
opuumanbhei caiit. — URL: http:/www. msu.ru

3 denepanbHOE TOCYNAPCTBEHHOE OFOIKETHOE OOPa30BATENbHOE YUPEXKAEHHE BBICLIETO
oOpazoBanusi «Cankt-IlerepOyprckuii rocynapcrseHHblit yHuBepcurer» (®PI'bBOY BO CIIOI'Y):
opuumanshei caiit. — URL: http:/www.spbu.ru

4 denepanbHOE TrOCYNapCTBEHHOE AaBTOHOMHOE OOpPa30BaTENbHOE YUPEKAEHHE BBICIIETO
oOpazoBanusi «HoBOCHOMPCKHIT HALIMOHABHBIN UCCIIEAOBATENILCKUI TOCY1aPCTBEHHbIH YHUBEPCHUTET
(®PI'AOY BO HI'Y): opuuunanshelii caiit. — URL: http:/www.nsu.ru/n

> denepanbHOE TOCYJapPCTBEHHOE OOIKETHOE O0Opa30BaTENbHOE YUPEXKIEHHE BBICLIETO
obOpasoBaHusi «Poccuiickuii rocymapcTBeHHbINH arpapHbiii  yHuBepcuter — MCXA wumenn KA.
Tumupsizeray (PI'bBOY BO PITAY-MCXA umenu K. A. TumupsizeBa): opunmaneseii caiit. — URL:
http:/www timacad.ru/

® ABTOHOMHas HekOMMepueckas O0pa3OBaTeNbHas OpPTaHM3aLMsA BBICHIETO OOPAa30BaHUs
«Hayuno-texHonornyeckmii yuusepcurer «Cupuye» (HTY «Cupuycy»): obvumaneheii caiit. — URL:
http:/www siriusuniversity.ru/

7 CM. npunoxenme.
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JlabopamopHhwie u npaxmuyeckue pabomel

HccnenoBatenbckas padota «Co3naHue OMONOTHYECKH aKTUBHBIX JOOABOK U
BUTAMUHOBY.

Uccnenoparenbckas padota «BbiBeaeHHE HOBBIX COPTOB PACTCHUH, MOPOJI
YKUBOTHBIX C 33JJaHHBIMU CBOMCTBAMMY.

HccnenoBarenbckas padora «Co3znanue OakTepui, CliocoOHBIX nepepadaTbiBaTh
HEQTh M YCTPAHATh NOCTEACTBUS €€ PA3JIUBOB: IUTFOCHI U MUHYCBIY.

Okckypeus («BHOTEXHONIOrUs: HayKa U >KM3Hb») B By3 mi HHU.

2. O0mue noHATHS OMOTEXHOJIOTUH (2 4)
[ToHsTHE OWOTEXHOJOTUU. 3ayeM YEJIOBEKY OUOTEXHOJOTMH, B 4YEM HX
NPEUMYLIECTBO MEPE] XUMUYECKUM CUHTE30M. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH:

IMPOMBINIJICHHBIC MUKPOOPIraHu3Mbl, KJICTKH U TKAHHU paCTCHHﬁ, JKUBOTHBIX.

Jlabopamophwie u npaxmuyeckue pabomol
[Ipaktnueckas padora «[Ipumepbl NpPUMEHEHUS OMOJIOTMYECKUX OOBEKTOB

B TBOCH >XU3HUNY.

3. Oco0eHHOCTH arpoONOTEeXHOJI0THH (4 1)

[enu u 3amaun arpoOUOTEXHOJIOTMUA. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTHH.
BHOTEXHOIOrHUYECKUE MTOAXOAbI AJIs1 HAIEKHOTO COXPAHEHUS KOJUIEKLIMNA TEHETHUYECKUX
PECYPCOB paCTeHUA U KUBOTHBIX. [ [OHATHUS O MONIEBBIX, in Vitro N KpuoKoJuieKuusx. Poct
M PA3BUTHUE KUBOTO OOBEKTA B 3aMKHYTOH CUCTEME B KOHTPOJIMPYEMBIX YCIOBHSX: KaK
3TO BO3MOXKHO.

OCHOBHBIE TOMELIEHUS ISl OJTHOLEHHONW paObOThI JIAOOPATOPUN OMOTEXHOJIOTHH
(JaMMHapHas KOMHATa, CBETOBAs, aBTOKJIAaBHAs  KOMHAThl, TOMEUICHUE sl
NPUTOTOBJICHUS MUTATENBHBIX CPEll, MOCUHAs ): UX QYHKIMOHAT U OCOOEHHOCTH.

OcHOBHBIE TpPUOOPBI JUUII OpraHu3alMKu J1A0OPaTOpUM OMOTEXHOJIOTHH, WX
(YHKIMM U BO3MOXKHOCTHU (aBTOKJIaB, CYXO0>KapoBOH wwikad, auctuwuistop, pH-merp,
BEChl, JIAMUHAp-OOKC, CTEPUIM3AaTOpP HMHCTPYMEHTOB, CBETOBas  YCTAHOBKAQ,
KJIUMaTHYeCKas kamepa, Y D-MOHU3aTOp, XOJIOAUIBHUKU JJISi XPAHEHUS MUTATEIbHBIX
cpen u ap.). MIHCTpyMEHTHI Uil MPUMEHEHHST METOJOB OMOTEXHOJOTHMHM PACTEHMIA
(mpenapoBajibHasi WIrja, CKaJbleldb, TMHHLET, HOXHULBI). (OCHOBBI TEXHUKH
O0e3zonacHOCTH mpu padote ¢ mpudopamu. OCHOBHbIC MPUOOPHI AJis OpPraHU3aluu
naboparopuu OMOTEXHOJIOTUH: aBTOKJIAB, CyX0KapoBo# mikad, nuctumistop, pH-metp,

BCChI, HaMI/IHap-6OKC, CTCPpHJIU3aTOp HHCTPYMCHTOB, CBCTOBAad YCTAaHOBKa,
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KJIUMAaTHYeCKas kaMepa, Y D-uOHU3aTOp, XOJOJAUIBHUKU Uil XPAHCHUS! MUTATEIbHbIX
cpen U Ap. MHCTPYMEHTHI Uil TPUMEHCHUS METOJOB OMOTEXHOJIOTUM PACTCHUM:

npenapoBajibHas MIJid, CKaJbIIC/Ib, IMHUCT, HOKHUIIBI.

Jlabopamopmbele u npakmuyeckue pabomoi

[IpakTuueckas padora «KyJapTypHOE paCTEHUE B KYJIBTYPAIBHOM COCYIE: OMUIINA
pacTeHHE B MPOOUPKEY.

Hccnenoparenbekas padora «PoOCT 4epeHKOB pacTeHHi B BOJIE C PA3HBIM YPOBHEM
pH».

4. KyJabTypa KJIeTOK U TKaHei (8 1)

MeTtoas! KyJIbTyphel KIIETOK U TKaHEH B celieKUuu. KaymycHas kyaetypa. Kynsrypa
KJIETOK M arperaroB kjieTok. KyneTypa mporomnnactos. [lonydyeHune coMaruyecKux
rMOPUI0B METOJIOM CJIMSIHUSI U30JIMPOBAHHBIX POTOILIACTOB.

Kiierounas cenexuus. Micronp3oBanue ramioniny B CEJIEKLNM.

[IpuMepbl TPUMEHEHUS KYJIBTYP KJIETOK U TKAHEW B HAYYHBIX MCCIEIOBAHUAX U
B pakTHke pa3nuuHbix HUUM: 3HaKOMCTBO C IUTEPaTypol — HAyYHBIMU MyOIMKalUsAMHU
M0 pa3HbIM 00BEKTAM (MUKPOOBI, PACTEHU S, )KUBOTHBIE).

XapakTepuCTUKA KIETOK, KYJIbTUBUPYEMBIX i1 Vitro. MOPPOreHETHYECKUE My TH
Pa3BUTHUS KJIETKU i1 Vilro.

H3BecTHBIE KOJUIEKUMU OMOTEXHOJIOTMUECKUX OOBEKTOB — HX POJib, 3aJaYH,
COCTaB, MpuUMepbl (in  Vifro KOJUIEKUMHM pPACTEHUH, KOJUIEKIMHM IITaAMMOB
MHUKPOOPraHu3MoB. CeMUHap MO MPOYUTAHHOH JIUTEPATYPe, AOKIAAbl 00yUarOIIUXCS).

BHOTEXHOJIOTHS MPOU3BOACTBA KYJIBTYPBI KJIETOK, TKAHEH U OPraHOB PACTEHUH.

Jlabopamopmnwle u npakmu4eckue pabomoi

[IpakTrueckas padota «[IpoTomnacTel KIETOK».

Hccnenoarensckas padora «CylECTBYIOIME KOJJIEKIMHA KJIETOK U IITAMMOB
B Poccuu ¥ X poJib B pa3BUTHU MEHETUUYECKUX TEXHOJIOTHIY.

HccnenoBarenbckas padora «I'.J[. KapnedeHko Kak reHEeTHK-3KCIIEPUMEHTATOP

1 OMOTEXHOJION).

5. IluraTesibHBIE Cpeabl AJisi AaTPOOMOTEXHOJIOTHIi (2 1)

Makpo- ¥ MUKPO3JIEMEHTHI, UCTOYHWKH YIJIEBOJIOB, BUTAMUHBI, KEINPYIOIINE
areHThbl. TUMBI MUTATENBHBIX CPEJ — KUIKUE U TBEPJIbIC.

[IuTatenbHble  cpedpl s OWOTEXHOJOrMM  pacteHuit. Pa3paloTka HOBBIX

HNUTATEIBHBIX CPEM, B TOM YUCJIE BKIFOYAOLIUX OMOCTUMYJISITOPBI U IPYTUE PETYIISTOPBI
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pocta. Meroapl ONTUMHU3AUMU TMHUTATENBHBIX Cped. OCHOBHBIE KOMITOHEHTBI
NUTATENIBHBIX  CPEeN  (MAKpPOJJIEMEHTBI, MHUKPOJJIEMEHTBI, MCTOYHUKHA YIJIEPOJa,
BUTAMUHBI, >KEJUPYIOLIME areHThl, PEryJATOPbl pocTa). YpoBeHb pH nuTarenbHON

Cpelbl U €ero BIMSHUE HA pa3BUTHE pacTeHuil. Becsl, pH-MeTp.

JlabopamopHhwie u npaxmuyeckue pabomol

JlaGoparopHas pabota «llutarenbHble Cpelbl U YCIOBUS KyJIbTHBHPOBAHUS,
KYJIBTYPBI PACTUTEBHBIX KJIETOK U TKAHEH».

[Ipaktuueckas padota «[IpUroTOBIECHUE CTOKOBBIX (MAaTOYHBIX) PacTBOPOB
MakKpO- U MUKPO3JIEMEHTOB MU TATENLHOM Cpeibl Mo nponucu Mypacure u Ckyray.

[Ipaktuueckass pabota «IIpUroTOBNIEHHE NMTATENBHBIX Cped Uil BBEACHUS

B KYJIBTYDPY i1 Vitroy.

6. Peryasitopsl pocta kak pakTopsl ycnexa OMOTeXHOJIOTUH pacTeHuid (4 1)

Poct u pasutue pacreHuil. OcTajgbHble 3Tanbl  OHTOreHe3a. OOmume
3aKOHOMEPHOCTH POCTa PACTEHUIA.

OCHOBHBIE KJIaCChl (PUTOTOPMOHOB (AyKCHHBI, ITUTOKUHUHBI, THOOECPEITHHBI,
ABK, 3TuiieH u ap.) 1 uX (PyHKIIMM Ha pa3HbIX 3TaaxX pa3BUTUS PACTEHUSI.

M3BECTHBIE TEHETMYECKUE MEXAHU3MBI, KOHTPOJMPYIOIIME POCT M PaA3BUTHUE
pacTeHui.

DOHJOTEHHBIE U SK30TE€HHBIE PETYJISTOPHI pOCTa paCTEHUH B MPOOUPKE.

Jlabopamophwie u npaxmuyeckue pabomol
JlaGoparopHas padota «DEeHOTUNMYECKAs OLEHKA POCTa M PA3BUTHUSl PACTCHMIA

B 3aBUCUMOCTHU OT HAJIMYHUA q)HTOFOpMOHOB B IIMTATEJILHOM cpeach.

7. buorexHoJsiorust pacrenuii (10 1)

BO3MOXHOCTH NPUMEHEHUsI arpoOMOTEXHOJIOTUIA B CEJIEKLIMU, CEMEHOBOJICTBE
Y MTUTOMHUKOBOJICTBE.

bone3nu u uMMyHUTET pacteHuid: ot H.M. BaBuioBa 10 COBPEMEHHOCTH.

YCKOpEHHass U TPaJAMLIMOHHAS CEJIEKLHUS: COKPALIAEM CPOKH TMOJTYYEHHs] HOBBIX
coptoB. OCHOBHbIE MeTOAbl cenekimu. ['nOpuamnzanms. dopMel 0oTOopa. OCHOBHBIE
HANpaBJICHUSl CEJIEKUMU. YJIYUYLICHUE YPO>KAWHOCTHU, YCTOMYMBOCTH K OMOTHUYECKUM
1 aOMOTHYECKUM (PaKTOpam.

O310pOBJICHUE PACTEHUH OT BHUPYCOB C MOMOULIBK) METOAOB OMOTEXHOJIOTHUM:

MCTOAbI KYJIbTYPbI AlIMKAJIbHBIX MCPUCTCM, TCPMOTCPAIIUH, XCMOTCPAIIMK, KPUOTCPpAaIlInH!
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U KOMIUIEKCHOH Tepanuu. [lonydyeHue 0300pOBJIICHHOTO MOCAAOYHOrO0 Marephaia —
KJyOHel kapTo(ess U CaKEHLEB MJI010BbIX KYJIbTYP.

KynbTUBHpOBaHME PACTUTEIBLHOTO MaTepuaja B KYJIbTYPE in Vitro. OCHOBHBIE
NPUHLMIOBL U MOJACIH KyJbTUBUpPOBaHMs. KalmycoreHes, CyClEH3MOHHBIE KYJBTYPHI
pacTeHuii. MUKpOpa3MHOXKEHUE PACTCHUH. DKOHOMUYECKUNH 3P(PEKT OT BHEIPEHUS
METOJI0B OMOTEXHOJIOTUU B PACTEHUEBOICTBO.

Kpuoxpanenue pacrenuit. Kpuonporekropsl. [locTkpruorennas pereseparus.

Bbuonornueckue CpencTa 3allUThl PACTCHUN: MPEMMYLIECTBA U TMEPCHEKTUBBI

npuMmeHeHus. TepMoc u cocyn J[proapa ¢ >KuJIKUM a30TOM, KpUOTPOOUPKH.

JlabopamopHwie u npaxmuyeckue pabomol

[IpakTnueckas padota «Pa3MHOXKEHHME TIUIOJOBBIX PACTCHUNA YEPEHKOBAHUEM
1 MUKPOPa3MHOKEHUEM — MPUMEP MAJIUHBI (MM 3EMJISIHUKH, €KEBUKU, CMOPOJIMHBI ).

[IpakTnueckas padota «BBeneHUE paCTeHU B KYJIBTYPY i1 Vilro U NOAACP>KAHUE
YUCTOM KYJBTYPBI SKCILIIAHTOBY.

[IpakTrueckas padota «Pa3mHokeHHE KapTo(dess B TPOOUPKE.

UccnenoBarensckas padora «Kak nojgyyarT TMOTOMCTBO — BETE€TATMBHO
Pa3MHOXAEMBIX KYJBTYP €CJIM HE CEMEHAMHU?»

UccnenoBarensckas pabota «BelpammBaHue pacTeHMid B IPOOHMPKE».

Hccnenosarensckas padota «Kak Oo0bs KOpOBKa ypokail cracaia —

O COBPEMEHHBIX CNIOCO0ax OMOJOTNYECKON 3aMThI PACTCHUI.
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TEMATHYECKOE INTAHUPOBAHUE

Temuwt 3auamuti

Koauuecmeo

qdacos

OcHogroe cooeporcarue

Moayab «ArpoTexHoJI0ruu HacTossero u oyayuero». 10 kiaace

1. BUOTEXHOIOTHS KaK HayKa

4

HcTopust BOSHUKHOBEHUSI HAYKH,
OCHOBHBIE PA3/EJIbl, CBSI3b
OMOTEXHOJIOTUU C IPYTUMU HayKaMu
(OnoJorueit, 00TaHUKOM, 300JI0THEM,
MUKPOOUOJIOTUEN, OUOXUMUEH,
(U3HOJOTUEH, TEHETUKOM,
MEIMLMHON ) U OTPACIsIMU
MPOMBIILJIEHHOCTH (MULIEBAS, JIETKas ),
CEJILCKOT0 XO35KiCTBA
(’KMBOTHOBO/ICTBO, PACTEHUEBO/ICTBO)
Y 3/IpPaBOOXPAHCHUEM, U3BECTHBIE
By3bl 1 HUU, cBsizaHHbIE

¢ OMOTEXHOJIOTHEH:

®UL] buorexnonorun PAH,

dI'bHY BHUNCE,

®OI'BHY OUL] BUP,

®dI'bHY BHUHUCXM,

Buowi oessimenbHoCcmu 00y4aouuxcs

PackpbIBaTh COJIEp>)kaHUE TEPMUHOB
Y TOHATHI . HayKa, OMOTEXHOJIOTHUS,
arpoOUOTEXHOJIOTUH.

OnuceIBaTh MPOIIECC BHIMOTHEHUS
HCCJIEIOBAHUN U POrHO3UPOBATH
Pe3yJIbTaThl 3KCIIEPUMEHTOB.
XapaxkTepu30BaTh OCHOBHBIE HAyUHBIC
IIKOJIBI B 001aCTH OMOTEXHOJIOTUH.
Paznuyarh pa3aensl OMOTEXHOIOTHH
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOJIOTHH
C pa3JIMYHbIMH OTPACIISIMH HAyKH U
MPOMBIIIIEHHOCTH.

BBISBAATE pazanyus MEKIY
pazaenaMu OMOTEXHOJIOTHH.
dopmyIrpoBaTh U OOBICHSITH

NPUHLMI Pa3BUTHS HAYKU

19



Temuwr 3auamuii

2. O01Ime MoHATH S

OUOTEXHOJIOTHHA

Koauuecmeo

qdacos

OcHogroe cooeporcarue

OI'BHY ULul" CO PAH,

OI'AOY BO MOTH,

dI'BOY BOMI'Y,

dI'BOY BO CIIolY,

OI'AOY BOHIY,

OI'BOY BO PTAY-MCXA nmenu
K.A. Tumupssena.

CoBpeMEHHBIE HAITPABJICHUS Pa3BUTHS
arpoOMOTEXHOJIOTHIA. MeToabl

OMOTEXHOJIOTUM B HAYKE U MPAKTUKE

[ToHsTHE OMOTEXHOIOTUH. 3a4YeEM
YeJIOBEKY OMOTEXHOJIOTUH, B UYEM UX
NPEUMYLIECTBO MEPET XUMUYECKUM
cUHTE30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUU; POMBILIIJIEHHBIC
MUKDPOOPraHU3MblI, KJIETKH U TKaHU
PaCTEHUI, KUBOTHBIX.

[IpakTuueckas padora «I Ipumepsl

Buowi oessimenvHocmu 00y4aouuxcs

OMOTEXHOJIOTHH.

BrInosiHeHrE NPEAJIOKEHHBIX
UCCJIE0BATEILCKUX paloT:
«Co31aHue OMOJOTUYECKU aKTUBHBIX
N00aBOK M BUTAMUHOBY, « BeiBeIcHUE
HOBBIX COPTOB PaCTEHUH, MOPOL
YKUBOTHBIX C 33/TAHHBIMU
cBoiicTBaMmy, «Co3aaHue OAKTEPHUIA,
CNOCOOHBIX NepepadaThiBaTh HEDTH

U YCTPAHSATh MOCJIEACTBUS €€
Pa3JIMBOB: TUIKOCHI U MUHYCBI».
Okckypcus « BUOTEXHOIOTHS: HAyKa

¥ JKU3HbY B By3 win HUU
PackpeiBaTh COAECP)KAHUE TCPMUHOB

U MOHATUI: OOBEKTBI OMOTEXHOJIOTUH,
KJICTKU U TKQHU PAaCTCHUMN, )KUBOTHBIX,
MUKDPOOPTaHU3MBI.

OnuceIBaTh NPOLIECC
OMOTEXHOJOTUYECKOTO MPOU3BOICTBA.
XapakTepu3oBaTh Pa3IMYHbIE

00BEKTHI OMOTEXHOJIOTHIA.
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Temuwr 3auamuii

3. OcoOeHHOCTH

arpoOUOTEXHOJIOTUN

Koauuecmeo

qdacos

OcHognoe cooeporcarue

INPUMCHCHH OHOJIOTMYECKHUX

00BEKTOB B TBOEH YKU3HU

[lenu 1 3aga4u arpoOMOTEXHOJIOTUH.
OCHOBHBIE OOBEKTHI
arpoOMOTEXHOJIOTHH.

BHOTEXHOJIOTHYECKHUE TTOAXOIbI

Buowi oessimenvbHOCmu 00y4aouuxcs

Paznuuath MpOMBIILICHHBIE
MUKPOOPraHU3MblI, KJIETKH U TKAHU
PaCTEHU, )KUBOTHBIX KaK
OMOTEXHOJOTHYECKUE OOBEKTHI.
CpaBHuBaTh MEXKy COOO0H MPOLECCHI
XUMHYECKOTO CUHTE3a U
OMOTEXHOJIOTHH.

BrisiBsaTh HanboJee 3¢ hekTUBHbBIC
00BEKTHI OMOTEXHOJIOTHUH.
Xapaktepu3zoBaTh 0COOCHHOCTH
CTPOCHUS M (PYHKIUHU PA3TUUYHBIX
OMOJOTUUECKUX OOBEKTOB.
dopMyIUpOBaTh U OOBSACHITH
OPUHLMI padOTHI
OMOTEXHOJIOTMYECKOTO MPOU3BOICTBA
BbIOpAHHOM I'PYMIIbI BEIIECTB/
MaTepuasioB

PackpbiBaTh COEpIKaHNE TEPMUHOB
U MTOHATHI: COXpAaHEHUE PACTCHUN

U >KUBOTHBIX, BUJbI KOJICKIUH

IeHETUYECKOT0 pa3HOOOpasusl.
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Temuwr 3auamuii

Koauuecmeo

qacos

OcHogroe cooeporcarue

JUISL HAZIEKHOTO COXPAHECHUS
KOJUICKIIMI TEHETUYECKUX PECYPCOB
pacTeHUWH 1 )KUBOTHBIX. [ToHATHS

0 MOJIEBBIX, IN VIIro

U KPUOKOJUIEKIHUsX. POCT 1 pa3BuTue
YKUBOTO OOBEKTA B 3aMKHYTOH
CHUCTEME B KOHTPOJUPYEMBIX
YCJIOBUSIX: KAK 3TO BO3MOXKHO.
OCHOBHBIE TOMEIICHUS

JUTSI TIOJTHOLIEHHOM paOOoThI
1aboparopuu OMOTEXHOJIOTUU
(JJTaMmMHapHasi KOMHAaTa, CBETOBasl,
ABTOKJIaBHAsi KOMHATHI, TOMEIICHUE
JUISl IPUTOTOBJICHUS MUTATEIbHBIX
cpen, MOe4Hast): UX (PyHKLMOHA

U OCOOEHHOCTH.

OcHOBHBIE TPUOOPBI

JUTsl OpraHu3aluu Jabopatopuu
OMOTEXHOJIOTUU, UX PYHKIIUU

¥ BO3MO>KHOCTH (aBTOKJIaB,

CYX0’KapoBOil lKad, AMCTUILIATOP,

Buowi oessimenvHoCcmu 00y4aouuxcs

OnuceIBaTh MPOLIECC COXPAHEHUS

1 Pa3MHOKEHUS paCTCHUN

B KOHTPOJIMPYEMBIX YCIIOBUSX CPEIBI.
XapakTtepusoBarh (a3bl pocTa

1 Pa3BUTHUS PACTEHUN B 3aMKHYTOMN
CUCTEME.

Paznuuare npenmyiiecTsa

¥ HEJOCTATKH Pa3JIMYHBIX TUIIOB
KOJUIEKLIMA.

CpaBHuBaTh 3TaIbl padOTHI

B J1a0OPATOpUU OMOTEXHOJIOTHH.
BoisBiiaTh Haubdo€e€ 3(hPEKTUBHBIE
OPUEMBI JIJIs COXPaHEHHU S 00pa3I0B
PaCTEHUA U )KUBOTHBIX.
XapakTepu3oBarb 0COOCHHOCTH
CTpOEHUs U QYHKLMU 00pa3LOB
pacTeHUi.
DopMyJIUPOBATH " OOBSICHATH

NPUHLIMI KPUOKOHCEPBALMU PACTEHUM
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Temuwt 3auamuti

Koauuecmeo

qdacos

OcHogroe cooeporcarue

pH-meTp, Bechl, TaMmuHap-00KC,
CTEPUSIU3ATOP UHCTPYMEHTOB,
CBETOBAs yCTAaHOBKA, KJIMMaTH4eCKast
kamepa, Y ®-uonuzarop,
XOJIOIUJILHUKH JIJIS1 XPAHEHUS
NUTATEIBHBIX CPEN U OP. ).
HMHCTpYMEHTHI AJ1 TIPUMEHEHUS
METO/10B OMOTEXHOJIOTH PACTCHUIA
(mpenapoBajibHas UIJla, CKaIbIENb,
MUHLET, HOKHUIIBI ). OCHOBBI TEXHUKHU
0€30MacCHOCTH MpU padboTe

¢ mpudopamu. OCHOBHBIE TPUOOPHI
JUTsl OpraHu3aiuu J1abopaTtopuu
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0>KapoBO# mKa(, AUCTUILIATOP,
pH-meTp, Bechl, 1aMmrHap-00KC,
CTEPUIN3ATOP UHCTPYMEHTOB,
CBETOBas YyCTAHOBKA, KJIMMaTHYeCKas
Kamepa, Y D-uoHu3arop,
XOJIOUJIBHUKH JJ1s1 XPaHEHUSI

MUTATEJIBHBIX CPEM U AP.

Buowi oessimenbHocmu 00y4aouuxcs
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Temuwr 3anamuii

4. KynbTypa KJIETOK U TKaHEH

Koauuecmeo

qacos

OcHogroe cooeporcarue

HMHCTpYyMEHTBI 11 TPUMECHEHUS
METOA0B OMOTEXHOJIOTUU PACTCHMUIA:
NpenapoBajibHas UIJIA, CKAJIBIEb,
MUHIIET, HOYKHULIBI.

[TpakTueckas padbora «KyneTypHOE
pacTEeHUE B KYJIBTYPAJILHOM COCYE:
OMUIIM PACTECHUE B MIPOOMPKEY.
Hccnenoparenbckas padora «Poct
YEPEHKOB PACTEHUI B BOJIE C PA3HBIM
ypoBHEM pH»

MeToabl KyJIbTYPbl KJIETOK U TKAHEH

B ceyiekunu. KajutycHast KyJabrypa.
KynbTypa KJIETOK U arperaTtoB KJIETOK.
Kynsrypa nporomiactos. [lonydyeHue
COMATUUYECKUX TUOPUIOB METOJOM
CIIMSIHUSI U30JIMPOBAHHBIX
NPOTOIJIACTOB.

Knerounas cenexkuus. Mcnosib3oBanue
TaryIOuUMU B CEJIEKIUU.

[TpuMepbl TPUMEHEHHUS KYJIBTYP

KJICTOK M TKAHEH B Hay4HbIX

Buowi oessimenvbHocmu 00y4aouuxcs

PackpsiBaTh coep>xaHue TEPMUHOB
Y MOHATHUI. KaJIIyC, MPOTOIIACT,
coMaTU4eCKuit TMOpu, rariou/,
LITaMM.

OnuceIBaTh NPOLIECC
KYJIbTUBUPOBAHUS KJIETOK U TKAHEHN
PacTEHU U )KUBOTHBIX.
XapakTepu3oBaTh Pa3HbIE ATallbI
KYJIbTUBUPOBAHUS KJIETOK U TKAHEHN
PacTEHU ¥ )KUBOTHBIX.

BoisiBiisiTh HauOosiee 3p(HEKTUBHBIE
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Temuwt 3auamuii

Koauuecmeo

qdacos

OcHogroe cooeporcarue

UCCJICIOBAHUSX U B MIPAKTUKE
paznmuuHbeix HUU: 3HakoMcTBO

C JIMTEPATypOil — HAYYHBIMU
nyOMKalUsIMU MO pa3HbIM 00BEKTaM
(MUKDPOOBI, pACTCHHUS, Y)KUBOTHBIE).
XapakTepUCTUKA KIIETOK,
KYJIbTUBUPYEMBIX 7 Vilro.
Mop@doreHeTH4eCKUE My TH Pa3BUTHS
KJIIETKH N Vilro.

M3BeCTHBIE KOJUIEKLIUU
OMOTEXHOJIOTMUECKUX OOBEKTOB —
UX POJIb, 331a4H, COCTAB, TPUMEPHI
(in vitro KOJJIEKIIMU PACTCHUH,
KOJIJIEKL[MHU LITAMMOB
MUKPOOpraHu3MoB. CeMuHap

10 IPOYUTAHHOM JIMTEPATYPE,
JOKJIa/Ibl OOYYArOIIMXCS ).
buorexHonorus npou3BoaCTBa
KYJIbTYPBbI KJIETOK, TKAHEH U OPraHOB

pacTeHUi.

Buowi oessimenvHoCmu 00y4aouuxcs

METOABI KYJIbTUBUPOBAHUS KIIETOK
U TKAHEW PACTEHUH, )KUBOTHBIX,
MHUKPOOPTraHU3MOB.
XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHUS U (DYHKIMHU KIIETOK

Y TKaHEN paCTEHU M, JKHUBOTHBIX,
MHUKPOOPTraHU3MOB.

dopMyUpoBaTh U OOBICHSTH
MPUHLUI BEBDKUBAEMOCTH, POCTA

Y Pa3BUTHS KYJIbTUBUPYEMBIX KIIETOK

U TKaHeu
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Temuwr 3auamuii

5. IlurarenbHble Cpenbl

JUIs1 arpOOMOTEXHOJIOTU I

Koauuecmeo

qacos

OcHogroe cooeporcarue

[TpakTyeckas padora «I IpoTomnacTsl
KJIETOKY.

Hccnenoparenbckas padoTa
«CylIECTBYIOIINE KOJUIEKIIMH KJIETOK
¥ ITaMMOB B Poccuu u ux posb

B PA3BUTHUH FT€HETUYECKUX
TEXHOJIOTHIAY.

Hccnenoparenbckas padoTa

«I".J. KapneueHKo Kak NreHETHK-
AKCIIEPUMEHTATOP U OMOTEXHOJIOT
Makpo- ¥ MUKPO3JIEMEHTBI,
UCTOYHUKH YTJIEBOJIOB, BATAMHUHBI,
YKEJIMPYIOLIUE areHThI. THUIIBI
NUTATEIBHBIX CPEN — HKUIKHUE

U TBEPJBIE.

[IutarenbHbIE CpEaBI

JUTsl OMOTEXHOJIOTUU PACTCHHUIA.
Pa3paboTka HOBBIX MUTATENBHBIX
CpEl, B TOM YUCJIE BKITFOYAKOLIUX
OMOCTUMYJISTOPHI U JIPYTUE

PErYJATOPBI pocTa. MeToabI

Buowi oessimenvbHocmu 00y4aouuxcs

PackpeiBarh coepxaHue TEPMUHOB
U MOHATUI:. IUTATEbHASA CPEA,
KOMITOHEHTBI MUTATEILHON CPEbI,
pH pactBopa.

OnuceIBaTh MPOLIECC TPUTOTOBIICHHUS
NUTATENbHBIX CPE Ul Pa3HbIX
OOBEKTOB.

XapakTepu30BaTh NPOLIECC
NPUTOTOBJIEHUS TUTATENBHBIX CPEX

B 3aBUCUMOCTH OT BBIOPAHHOTO

00bEKTA UCCIIEIOBAHUS.
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Temuwr 3auamuii

Koauuecmeo

qacos

OcHogroe cooeporcarue

ONTUMU3ALIUU UTATEIBHBIX CPEL.
OCHOBHBIE KOMIIOHEHTbI TUTATEIBHBIX
cpen (MaKpOdJIEMEHTHI,
MHUKPO3JIEMEHTHI, UCTOUHUKH
yIJIepPOaa, BATAMUHBIL, )KETUPYIOLINE
areHThl, PETYJIATOPBI POCTA).

YposeHb pH nurtaresibHO#N cpeabl

M €r0 BJIMSHUE HA PA3BUTUE PACTECHU.
Becsl, pH-MmeTp.

JlaGoparopHas padora «IIutarenbHbie
CPEIbl U YCIOBUS KYJbTUBUPOBAHUS,
KYJIBTYPbl PACTUTENIbHBIX KJIETOK

U TKaHEN».

[TpakTuueckas padbota
«ITpUroToBIIEHUE CTOKOBBIX
(MaTO4YHBIX) PACTBOPOB MAKpO- U
MHUKPOJJIEMEHTOB U TATEIILHOMN CPEIBI
no nponucu Mypacure u Ckyray.
[IpakTrueckas padora
«ITpuroToBiieHNE MUTATENBHBIX CPEN

JUIS BBEICHUS B KYJIBTYPY i1 VIIFO»

Buowi oessimenvHocmu 00y4aouuxcs

Paznuuare TUIBI MUTATENIBHBIX CPEN

B 3aBUCUMOCTH OT 33J1a4M
KYJIbTUBUPOBAHMS.

CpaBHMBaTh PACTBOPUMOCTb BELIECTB
BO BPEMS IIPUTOTOBJICHUS
nuTaTeNbHbIX cpen. CpaBHUBATH TUIIBI
NIUTATENIbHBIX CPEX B 3aBUCUMOCTH

OT UX COCTaBa.

BrisiBnsiTE HAUOOJI€E BAYKHBIE
KOMITOHEHTHI IUTATENIbHOMN CPEIBI

¥ IIPOTHO3UPOBATH 3P PEKT

OT HEXBATKHU KOKIOTO

U3 KOMIIOHEHTOB.

XapakTepu3oBarb PyHKIUH
KOMITOHEHTOB IUTATENbHBIX CPEN.
DopMyaMPOBaTh U OOBICHSTH
NPUHLMUI KYJIbTUBUPOBAHUS PACTCHU N
HA MUTATEJIbHBIX CPEIAX Pa3InyHOro

coCTaBa
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Temuwr 3auamuii

6. Perynaropsl pocra Kak
(dakTopsl ycnexa

OMOTEXHOJIOTMM PACTCHUIA

Koauuecmeo
Yacos
4

OcHogroe cooeporcarue

Poct 1 pasButie pacTeHHUI.
OcTasibHBIE 3Tanbl OHTOT€HE3A.
OO01me 3aKOHOMEPHOCTH POCTa
pacTeHUi.

OCHOBHBIE KJIACCHI (PUTOTOPMOHOB
(AyKCUHBI, IUTOKAHUHBI,
rud0epennbl, ABK, 3TuiaeH u ap.)
1 UX (PYHKIIMKM HA pa3HbIX 3Tanax
Pa3BUTHS PACTEHHUSI.

M3BECTHBIE TEHETUYECKUE
MEXAHU3MbI, KOHTPOJIMPYIOIIHUE POCT
U Pa3BUTHUE PACTECHUH.

OHJIOTEHHBIE U SK30TCHHBIC
PETYJSATOPBI POCTA PACTCHUIA

B IPOOMPKE.

Jlaboparopnas pabora
«DeHOTUNYECKAs OLICHKA POCTa

Y Pa3BUTHS PACTCHUI B 3aBUCUMOCTH
OT HaUYUsl (PUTOTOPMOHOB

B [IUTATEJILHON CpeEaEN

Buowi oessimenvHocmu 00y4aouuxcs

PackpeiBarh coepxaHue TEPMUHOB
Y TIOHATHIA: (PUTOTOPMOHBI,
PETYJIATOPBI POCTA PACTEHUIA.
OnuceiBaTh NPOLIECC POCTA

U pa3BUTHS PACTCHUM.
XapakTepu30Barh MPoLEcc pocra

Y Pa3BUTHS PACTEHUM B 3aBUCUMOCTH
OT I'EHOTHUIIA U OKPYIKAFOLIUX
YCJIOBHIA.

Paznuuate QyHKIUU PETYIATOPOB
pocra.

CpaBHuBaTh (QyHKLIMHU PETYISATOPOB
pocra.

BhISBIATE QYHKLMU PETYIISTOPOB
pPOCTa MO NMPEIOKEHHBIM 3(PPeKTam.
XapaxkTepu3oBaTh 0COOCHHOCTH
CTPOEHUS U (PYHKLIMU PA3TUUHBIX
(UTOrOPMOHOB.

DOpMyYJIMPOBATH U OOBICHSITh
NPUHLIMI BO3AEHCTBUS (PUTOTOPMOHOB

Ha POCT ¥ pa3BUTUE PACTEHUM
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Temwt 3auamuti

7. BHOTEXHOJIOTUS paCTEHUMN

Koauuecmeo
Yacos
10

OcHogroe cooeporcarue

B03MO0XXHOCTH IPUMEHEHUS
arpoOMOTEXHOJIOTHI B CEJIEKIINH,
CEMEHOBOJCTBE U IUTOMHUKOBO/CTBE.

BoJie3HN 1 UMMYHHUTET PaCTCHUM!

ot H.M. BaBunosa 10 COBpEMEHHOCTH.

Y CKOpPEHHAs U TPaaAULIMOHHAS
CEJIEKIIMS. COKPALLAEM CPOKH
MOJIyYeHUSI HOBBIX COPTOB. OCHOBHBIE
METOJIbI CeJICKIMU. [ uOpuauzanus.
®opmbl 0TO0pa. OCHOBHBIE
HarnpaBJICHUS CEICKIUU: YIYyUIIEHUE
YPOKAaHHOCTHU, YCTOMUYUBOCTHU

K OMOTUYECKUM M aOMOTHYECKUM
(daktopam.

O310pOBJIEHUE PACTEHUI OT BUPYCOB
C MOMOIIBK) METOJIOB OMOTEXHOJIOTHH:
METO/IbI KYJIbTYPhI alUKaIbHBIX
MEPUCTEM, TEPMOTEPAITUH,
XEMOTEpanuu, KpuoTepanuu

U KOMILUIeKCHOU Tepanuu. [TonydyeHue

O340POBJICHHOI'O IMOCAA0YHOI0O

Buowi oessimenvHocmu 00y4aouuxcs

PackpsiBaTh coep>kaHue TEPMUHOB
Y TIOHATHI. CEJICKLIMS,
CEMEHOBO/JICTBO, TUTOMHUKOBOJICTBO,
MUKPOPA3MHOXXEHUE PACTCHUM,
03I0POBJICHUE PACTECHUI.
OnuceIBaTh NPOLIECC
MUKPOPA3MHOKEHUS PACTEHUH,
CO3/1aHUs1 HOBOTO UCXOIHOIO
Marepuaa Juisi CEJIEKLMH, 0TOopa,
O3JI0POBJIEHUS PACTEHUN U NTOJTYYEHUS
03JI0POBJIEHHOTO IMOCAI0YHOT0
Marepuaa.

XapakTepu3oBaTh MPOLECC
YCKOPEHHOM U TPAJIUIIMOHHOMN
CEJIEKLMU, MUKPOPA3MHOXKEHHUS,
03J1I0POBJIEHUSI PACTEHUH.

Paznuuyare METOIBI CENEKLUH,
CNocOOBI 03/I0POBJICHUS PACTCHUIA.
CpaBHUBATh METO/BI CEJICKIUH,
CroCOOBI 031I0POBJICHUS PACTEHUH.

BrissBnsaTe HandoJiee 1 HAaUMEHEE
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Temuwr 3auamuii

Koauuecmeo

qdacos

OcHogroe cooeporcarue

martepuaia — KiyoHen kaprodens

U CXKEHLEB IUIOOBBIX KYJIBTYP.
KynbTUBUpOBaHUE PACTUTEIBHOTO
MaTtepuaia B KyJIbTYpE i1 Vitro:
OCHOBHBIE ITPUHLIMIIBI U MOJEIN
KyJIpTUBUpOBaHus. Kasutycorenes,
CYCIIEH3UOHHBIE KYJIbTYPbl PACTEHUA.
MUKpOpasMHOKEHUE PACTEHUH.
OKkoHOMUYECKUH 3P PeKT

OT BHEJPEHUS METOJIOB
OMOTEXHOJIOTMH B PACTEHUEBOICTBO.
KpuoxpaneHnue pacTeHHUi.
KpuonporekTopsl.

[TocTKpHOreHHast pereHepanms.
buosornyeckue cpeacTBa 3alUThI
pacTEeHUH: MPEUMYIIECTBA

U TIEPCIIEKTUBbI IPUMEHEHUS.
Tepmoc u cocyn Jlproapa ¢ >KUIAKUM
a30TOM, KPUOMTPOOUPKH.
[IpakTnueckas padota «Pa3MHOXeEHHE

MJIOAOBBIX paCTCHI/Iﬁ YCPCHKOBAHHUCM

Buowi oessimenvHoCcmu 00y4aouuxcs

3¢ PEeKTUBHBIE CIOCOOBI MOy YECHHUSI
MCXOJHOI0 MaTepuaia

JUIS CEJIEKUMU; 03J0POBJIEHUS
pacTeHUi.

XapaxkTepu30BaTh 0COOEHHOCTH

1 QYHKIIUU METOJIOB CEJICKIINH,
Croco00B 03JOPOBJICHHU S PACTCHUIA.
DOpMyIMPOBATh U OOBICHSTH
MPUHLUI TPAIULIMOHHOMN

U YCKOPEHHOM CEJIEKLUN, TPUHLIUIT
padOThI TOTO WJIM MHOTO METOJa

03I0POBJICHUS PAaCTCHUIN



Temuwr 3auamuii

HUTOI'O 11O MOJVYJIIIO

Koauuecmeo

qdacos

34

OcHogroe cooeporcarue

¥ MUKPOPA3MHO>KEHUEM — ITPUMED
MaJIMHbI (WU 3EMIISHUKHU, €5KEBUKH,
CMOPOJIHHBI )».

[IpakTrueckas padora «BBenenue
pacTeHUl B KYJIBTYPY iK1 Vitro

Y MOAIEPYKAHUE YUCTOM KyJIBTYPBI
OKCIUIAHTOB.

[IpakTnueckas pabora «PazMHOXKEHHE
KapToQens B IpOOUPKEY.
Hccnenoarenbekas padoTta

«Kax nosiy4aroT noTOMCTBO
BEreTATUBHO PA3MHOXKAEMBIX KYJIBTYP
€CJIM HE CEMEHAMM ?»
Hccnenoparenbckas padoTa
«BpIpaimBanue pacTeHU I

B IPOOUPKEY.

Hccnenosarensckas padora «Kak
00>Kbsi KOPOBKA ypoXkal cracasia —

0 COBPEMEHHBIX CIOCO0ax

OMOJIOTMUYECKOH 3aIMThI PACTEHUIA»

Buowbi oessimenbHocmu 00y4aouuxcs
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Temwt 3auamuii

Koauuecmeo

q4dacos

OcHogroe cooeporcarue

Moayab «CoBpeMeHHbIe OHOTEXHOJIOTUH B cesiekuumy». 11 knacce (34 1)

1. 'eHeTHUECKUE pECYPCHI

Poccun

6

Crtpareruu cCoXpaHeHUs FTeHETUYECKUX
pecypcoB. COXpaHEHUE paCTCHUM
In situ v ex situ.

buopecypcHsbie kosekuuu Poccun.
Kosuiekus reHETHYECKUX PECYPCOB
pactennii BUP. I'ep6apuii BUH.
Kosiekius reHETHYECKUX PECYPCOB
»kuBOTHBIX BHUMI 'PX. Koyutekiuu
KJIeTOK ¥ mrammMoB BHUHUCXM.
Hccnenoparenbckas padoTa

«ITo marepuanam dopyma

«I'eneruueckue pecypcesl Poccun»

Buowi oessimenbHocmu 00y4aouuxcs

PackpsiBaTh coep>kaHue TEPMUHOB
U MOHATUI. COXpPAaHEHUE PACTEHUI
In situ A ex situ.

OnuceiBaTh npouccC COXpaHCHUA

pacTeHUil B YCIIOBUSX 1 Situ U ex Situ.

XapakTepu30BaTh COCOObI
COXPAHEHHUS PACTECHUN B YCIIOBUAX
In situ v ex situ.

Paznuuathk cnocoObl COXpaHEHHUS

pacTEeHUil B YCIIOBUSX N Situ U ex Situ.

CpaBHUBaTh OCOOEHHOCTHU
COXPAHEHUS PACTECHUN B YCIIOBUAX

In situ v ex situ.

BrisiBiisith Haubonee 3P PHeKTUuBHBINA
npUEM JIJ11 COXPAHEHUSI KOHKPETHOTO
o0pa3ua paCTECHUH.
Xapaktepu3oBaTh 0COOEHHOCTH

1 QYHKIIMH.

DOpMYJIUPOBATH U OOBICHSITh
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Temwt 3auamuii

2. OCHOBBI T€HETUKH

H CCJICKIIUHU

Koauuecmeo

qacos

OcHogroe cooeporcanue

Hacyie acTBeHHOCTh M UBMEHUYHUBOCTD —
OCHOBHBIE CBOMCTBA >KUBBIX
OpraHu3moB. MU3MEHYMBOCTH
MYyTalMOHHAs U MOIU(PUKALIMOHHAS.
['eH — MaTepuabHbI HOCUTEIIb
HACJICACTBCHHOCTH U HK3BMCHUYHUBOCTH.
Hykj1eMHOBBIE KACJIOTHI.

Jlokanuzaisg reHeTU4eCKOro

Marcpuajia B KJIICTKC. I[CHCHI/IC KJICTOK.

Pennukamus JIHK. OcHoBHast gorma
MOJIEKYJISIPHOM OUOJIOTHH.
Tpanckpunuus. TpaHcasuus.
MyTatumu.

3aKOH rOMOJIOTUYECKUX PAIOB

B HACJICICTBEHHOW U3MEHYUBOCTH
H.H. BaBuiiora B 1920 u 2020 rr.
[IpakTuueckas padora
«MoaudukalmoHHass U3BMEHYUBOCTh

B IIpUPOAE» (cOOpaTh U CPAaBHUTH

Buowi oessimenvHoCmu 00y4aouuxcs

MPUHLHUI /1 Sity U ex Situ COXpaHEHUS
FEHETHYECKUX PECYPCOB PACTEHUIA
PackpsiBaTh coep>kaHe TEPMUHOB
Y TIOHATHM. HACIIEACTBEHHOCTD,
U3MEHYMBOCTD, I'eH, JIHK, PHK,
O€JIOK, 3aKOH FOMOJIOTHYECKUX PSIIOB
B HACJIEICTBEHHOW U3MEHUYUBOCTH.
OnuceIBaTh NPOSIBICHUS
MOJAU(PUKAMOHHOMN U MyTAIITMOHHON
U3MEHYUBOCTH, cTpoeHue JITHK

u PHK, OenkoB.

XapakTepu3oBaTb CTPOCHUE

1 (PYHKIIMH HYKJIEUHOBBIX KHACJIOT,
OEJIKOB.

Paznuuyare TUIIBI U3MEHUYMBOCTH.
CpaBHUBaTh MyTallUOHHYIO

1 MOJAU(PUKALMOHHYIO U3MEHYNBOCTD.
BoIsB/ISITH MOAU(DUKAIIMN U MYTallUH.
XapakTepu30BaTh OCOOCHHOCTH

1 pynkuuu JJHK, PHK, 0enkos.

DOpMYJIMPOBATH U OOBICHSITh
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Temwt 3auamuii

3. Umxenepus

B OMOJIOTUU PacTCHUMN

Koauuecmeo

qdacos

15

OcHogroe cooeporcarue

JIUCTHSI, IBETKU C OJIHOTO PACTCHHUS
W/WJIM C Pa3HBIX).
Hccnenoparenbekas padota «I' MO —
3TO MYTalUHU WK MOIU(PUKALIH ?»
KiieTtouHas ¥ reHHast UHXXeHepus
pacTEHUH sl Pa3BUTHUSI CEJIEKLIUU.
[IppOAHO-TPAHCTEHHBIE PACTEHUSI.
Pactenus-ouopadbpuku.
BHOTEXHOIOTMUECKUE METOIBI

B CEJIEKLIUU PACTEHUIA.
['eHeTHYECKOE PEAAKTUPOBAHUE
KYJIBTYPHBIX pacTeHui. Uem
T€HETUYECKOE PENAKTUPOBAHUE
OTJIMYAETCS OT FEHETUYECKOM
MOIU(UKALIH.

[1oMCK HOBBIX T€HOB-MHILIECHEH:
CYLIECTBYIOIUE METOUKH.
[IpoBenenue in silico ananu3za.
['eHHass MHXEHEPUs 36 PHOBBIX
KyJbTYp. [ eHHAs MH)KEeHEpHS

xXJion4yaTHuka. [ 'eHHas WH)XCHCPUA

Buowi oessimenbHocmu 00y4arouuxcs

[IPUHLIUIT JIECTBUS 3aKOHA
TOMOJIOTHUYECKUX PSAIOB

B HACJIEACTBEHHOW U3MEHUYUBOCTU

PackpeiBarh coaepxaHue TEPMUHOB
Y TIOHATUM: KJIETOYHAS U T€HHas
UH)KEHEPHUS PACTEHU, TEHETUYECKOE
penaktupoBanue, [ MO, in silico
aHaIn3.

OnuceIBaTh NPOLECC KJIETOYHOU

Y T€HHOW WH)KEHEPUU PACTEHMUIA,
NPUHLMUIBI TEHETUYECKOTO
penaktupoBanus, coznanue ' MO,
aTansl in silico ananu3a.
XapakTepu3oBaTb COBPEMEHHBIE
JOCTUYKEHUS T€HHOW U KJIETOYHOM
UHXXCHEPUU PA3HBIX BUJIOB PACTCHUM,
NPOBEAECHUE in Silico aHaM3a.
Paznnyate reHHYI0 U KJIETOYHYHO
UHIKEHEPUIO.

CpaBHUBaATh OMOTEXHOJOTUYECKUE
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Temuwr 3auamuii

4. UnxeHepus

B OMOJIOTHH >KUBOTHBIX

Koauuecmeo

qdacos

OcHogroe cooeporcarue

ToMara. [ 'eHHas UHXKEHEPUS COU.
['eHHas MH)XEHEPUS TUI0I0BbIX
KyJIbTYyp. I €HHass UHKEHEPUs
Kaptodens.

[IpakTuueckas padora «lIpoBeneHue
in silico ananu3a JU1si TOMCKa HOBBIX
TE€HOB-MULIEHEN [T peIaKTUPOBAHUS

KyJIbTYPHOTO PacTeHUs (Ha BEIOOP )»

COBPEMEHHBIE METO/IBI

B )KUBOTHOBOJICTBE. TPAHCIIJIAHTALIAS
SMOPHOHOB, XMMEPHBIE )KUBOTHBIE,
KJIOHUPOBaHUE.

['eHHas uHxeHepus

B JKUBOTHOBO/ICTBE.

[Tpaktuueckas padota «IIpoBeneHue
in silico ananu3a Jj1s MOUCKa HOBBIX
F€HOB-MHUILIEHEN T PEAAKTUPOBAHUS

YKUBOTHOT0» (Ha BBIOOP).

Buowi oessimenvHocmu 00y4aouuxcs

METO/Ibl B CEJIEKLIMM PACTCHUM.
BBIsABIIATE pazinuus MExXy
T€HETUYECKUM PEIAKTUPOBAHUEM

U T€HETUUYECKOW MO pUKALIMEH.
XapakTepu30BaTh OCOOCHHOCTH

1 QYyHKUHUH.

DOpMYJIMPOBATH U OOBSACHSTH
MPUHILIUIT KJIETOYHON U T€HHOM
UHXXEHEPUHU, TEHETHYECKOTO
PEOAKTUPOBAHUS U TEHETUUECKOM
MOIU(PUKALIIH

PackpsiBaTh coep>xaHue TEPMUHOB
Y TOHATUH.

OnuceiBaTh TPAHCILIAHTALAIO
SMOPHOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHHE.

XapakTepu3oBaTh TPAHCIJIAHTALUIO
SMOPUOHOB, XUMEPHBIX >KUBOTHBIX,
KJIOHUPOBAHHE.

Paznuyate TpaHcIiaHTanuo

SMOPUOHOB, XUMEPHBIX KMBOTHBIX,
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Temuwr 3auamuii

HUTOI'O 11O MOJVYJIIO
OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

Koauuecmeo

qacos

34
68

OcHogroe cooeporcarue

HccenenoBarenbekas padora «I'eHHas
MH)KEHEPHS )KUBOTHBIX. APTYMEHTBI

3a U IPOTHBY

Buowi oessimenbHocmu 00y4aouuxcs

KJIOHUPOBAHHUE.

CpaBHMBaTh TPAHCIIAHTALUIO
SMOPUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHHE.

XapaxkTepu30oBaTh 0COOEHHOCTH

1 (QYHKIUH.

dopMyIUpoBaTh U OOBICHSTH
NPUHIIMI T€HHON MH)XXEHEPUH,
IeHETUYECKOT0 PETaKTUPOBAHUS

Y T€HETUUYECKON MO (pUKALIUU
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MNPUJIOKEHUE. PNJIBMbI U 3AIINCHU TEJIEBU3NOHHBIX ITPOI'PAMM

Moaysb «ArpoTexHoJI0ruu HacTosimero u oyayuero». 10 kiaace

Tema 1. BuomexHnono2ua Kak Hayka
JlokymeHTtanbhbliii puiibM Ceprest bpunesa «Hosbiii cBeT. Hukomait Basunos». — URL: https://smotrim.ru/video/2618068

JlokymeHTanbHblil puabMm «CeMeHa, KOTopble cnacyT uenoBedecTBo». — URL:
https://smotrim.ru/brand/69345%7utm_source=search&utm campaign=autocomplete

Moayab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cesiekuumn». 11 knace
Tema 1. I'enemuueckue pecypcol Poccuu
JlokyMeHTasIbHbIH GuiibM «30510TOM 3enenbiit 3anacy. 15 anpens 2023. — URL:  https://smotrim.ruw/video/2594704
Tema 2. OcHo6bl 2eHemuKu U cenexuyull
dunbmbl U3 1MKIa «Marpuna Haykuy. Science and plants. Hayka u pacteHus.
3epHo6060BBIe. — URL: https://www.youtube.com/watch?v=nC19dl 1Fpa8
Tema 3. Huorcenepusa é buoaocuu pacmenui
dunbmbl U3 1MKIa «Marpuia Haykuy. Science and plants. Hayka u pactenus.
['enetnueckoe penakrupoBanue. — URL: https://tvspb.ru/programs/releases/107337/

37


https://smotrim.ru/video/2618068
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete
https://smotrim.ru/video/2594704
https://www.youtube.com/watch?v=nCf9dl1Fpa8
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1. YYHEBHOE OBOPYJIOBAHHUE:

- HOYTOYK, KOJIOHKH, TPOEKTOP, AEMOHCTPALIMOHHAS TOCKA.

- MHKPOCKOIl JJIEKTPOHHBIH MHKpoOMen «IBpPHKA», JIyNa, MPENAPOBAIBHBIE HIJIBI,
NPEAMETHOE CTEKIIO, TOKPOBHOE CTEKIIO, CKAJIBIIED.

- DJIEKTPOHHas-BHAeOKamMepa «Releon».

- nu¢poBast BuaIeOKamepa
- Iudposbie JadopaTopun Releon no O6MonorvM (AATYMK MU3MEPEHUS BJIArd, NAaTYMK
U3MEPEHHUS CBETA, JaTYMK U3MEPEHUS TEMIIEPATYPHI, 1aTuuK usmepenus PH).

2. OBOPYJOBAHUE JJIA IMPOBEJAEHUSA JIABOPATOPHBIX,
MNPAKTUYECKUX PABOT:

- JlaGopaTopHasi mocyaa: NPOOUPKH, TOJCTABKH - IITATUB JAJiS MPOOUPOK, KOJOBI,
MEPHBIA HUIMHAP, MUMETKU, CTCKJISHHBIE MAJ0OYKK JUIS pa3MEIIMBAHUS, MEPHBIN CTaKaH,
Jeiika, NTUHIET, yauku [leTpu, jokka JUisl CXKUTaHWsSl BEIIECTB, MEH3YpKa, CIUPTOBKA
JIEMOHCTpPALIMOHHAs, CTYIKA, YalllKa BbITAPUBATEIbHAS, IIUIIIBI.

- T'epOapum: COpHBIX pACTCHHUI, AUKOPACTYIIMX PACTEHUM, JPEBECHBIC TMOPOJIBbI,
HACEKOMBIC - BPEAUTENIA, TOJIOCEMEHHBIC PACTEHMS, IUIOJbI PACTCHUH, COCTaB MOYBHI,
KOJUIEKIIMM HACEKOMBIX, PAKOBHUHBI MOJUIFOCKOB, CEMEHA W IUIOABI C PAa3JaTOYHBIM
MATEPUAJIOM, KOJUICKIMS CEMEHA M IUIOJBI, KOJUICKUHUS XJIOMOK WU NPOAYKTBI  €r0
nepepabOTKH, KOJUIEKIUS IIMIIECK U CEMSIH KyCTAPHUKOB U JIEPEBLEB.

- Bnaxkublii npenapar: BHyTPEHHEE CTPOCHUE JISATYIIKHU, CKEJIET IBITIJIEHKA

- O0opynoBaHue: BeChl yueOHbIE, KOpOOKA JUISl U3YUEHUSI HACEKOMBIX, JIYITbI, HOXKHUIIBI,
npudop s cpaBHeHUs coaepskanus CO2 BO BABIXaEMOM BO3AyXe, OOTaHMYECKas Marnka
JUI COCTaBJIEHUS repOapusl.

- Mukponpenaparsbl 10 300JI0TMH, OOTAHUKE U aHATOMHH YEJIOBEKA.

- Mogean: ryasa, yepena, ropTaHH, yxa, CEpALA, CEJIE3€HKH, MO3)KE€UYKa, TOJIOBHOTO
MO3ra.
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