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MNOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTh M HA3HAYEHHe MPOrPaMMBbl

Pabouast mporpamma 351eKTUBHOTO Kypca «COBpEMEHHbIE arpoOHMOTEXHOJIOTHH
(arpoOMOTEXHOJOTHYECKUM MPOoHIIb)» I cpeaHero odiiero oOpa3oBaHus (najnee —
nmporpamma) paspaboTaHa B COOTBETCTBHUM ¢ TpeOoBanusmu DenepanbHOro
rocyJapCTBEHHOT0 00pa3oBaTEIbHOTO CTaHAApTa CpPEeAHero oO0miero oOpa3oBaHMUs
(®IroC COO), opuentupoBaHa Ha oOecleue€HHWE HHAMBUAYAJIbHBIX MOTpeOHOCTEN
oOydaromuxcsi ¥ HampaBlieHa Ha JIOCTIDKEHHUE IJIAHHUPYEMBIX PE3yJbTaTOB OCBOCHUS
IpOrpaMMbl CpeJHEro oO0mero oOpa3oBaHUSI C Y4YE€TOM BbIOOpa Y4YaCTHUKAMHU
o0pa30BaTeNbHBIX OTHOUIEHMH  AJEKTHBHBIX KYypCOB. ODTO IO3BOJSET OOECHEYUTh
eanHcTBO o0s3arenbHbIX TpeboBanuit ®I'OC COO Bo BceM MpOCTPAaHCTBE HIKOJIBHOTO
o0Opa3oBaHUs.

Hacrosdmuii kypc npeaHasHadyeH JUisl YIIIyOJIEHHOTO W3y4€HHs OMOJIOTHYECKUX
ABJICHUM U 3aKOHOMEPHOCTEH, pacliMpeHusi 0a30BbIX 3HAHUM, PA3BUTUS NPAKTUYECKUX

YMEHUI U HaBBIKOB B COBPEMEHHOI OHOJIOTUH.

AKTYaJIbHOCTH peajin3aluy NporpaMmmbl

[Iporpammoii mpegycMoTpeHo (GOpMUPOBAHHE COBPEMEHHOTO TEOPETUYECKOTO
VPOBHS 3HAaHMM, a TaKXKe NPAKTUYECKOTO ONbITa paboThl € J1abOpaTOPHBIM
00Opy/IOBaHUEM, OBJAJICHWE MPUEMaMHU HCCIEIOBATEIbCKON ACSITEIbHOCTH. METOabl
OpraHu3alMi  00pa30BaTENbHOW W  HAYYHO-UCCIEAOBATENBLCKOM  JEATEeIbHOCTH
MpeayCcMaTpuBalOT (popMuUpoBaHHE Yy OOYYAIOMIMXCS HECTAaHJAPTHOTO TBOPUYECKOTO
MBIIICHUSI, CBOOOIBI CAMOBBIPAXKEHUS U WHINBUYATbHOCTH CY>KICHUH.

Jlist mosmHOTO ydeTa MOTpeOHOCTEH OOyYarommxcsi B MPOrpaMMe HCIOIb3YeTCs
muddepeHIMPOBAaHHBIN TIOJIX0JI, YTO CTHUMYJUPYET OOYdYaromIeToCs K YBEIMYCHHUIO
MOTPEOHOCTH B MHANBHUIYAJbHON, MHTCIICKTYaIbHOW W ITO3HABATEIIBHON JIEATCILHOCTH
Y Pa3BUTHUIO HAYYHO-HUCCIICIOBATEIHCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B TMEPBYIO OdYEpelb OOY4YaIOMMMHUCS, KOTOPbIE HWMEIOT CTOMKUN WHTEpeC |
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUYEHUIO MTPEAMETOB €CTECTBEHHO-HAYYHOTO IHKJIA,

CCTCCTBCHHBIX HAYK U TEXHOJIOTHH.



B Hacrosimiee Bpemsi Ouojoruyeckoe oOpa3oBaHHUE JOJDKHO OOECHEeUHTh
BBIITYCKHHKAM BBICOKYIO OMOJIOTUYECKYIO, SKOJIOTUYECKYIO U MPUPOIOOXPAHUTEIHHYIO
I'PaMOTHOCTb.

3HaHus B O00JacTM OCHOBHBIX OHMOJOTMYECKHX 3aKOHOB, TEOpUH U HIeH
(GbOopMUPYIOT HPAaBCTBEHHBIE HOPMBI M MPUHIUIBI OTHOIICHUS K >KMBOW mpupoae. B
Ka4yeCTBE [IEHHOCTHBIX OPUEHTUPOB OMOIOTUYECKOTO 00pa30BaHMsI BEICTYAIOT OOBEKTHI,
u3y4yaemble B Kypce OHOJIOTMH, K KOTOpPHIM Yy yyamuxcs (GopMupyercs IEHHOCTHOE
otHouieHue. IIpu 3TOM Benyulyro posib UIparOT MO3HABAaTEIbHBIE LIEHHOCTH, TaK Kak
JaHHBIA y4eOHBIH TpeaMeT BXOAUT B TPYMIY MPEeIMETOB MO3HABATEIBLHOTO ITHKIIA,
rJIaBHAas 1LI€Jb KOTOPBIX 3aKJIIOYAETCs B U3YYEHUH COBPEMEHHBIX CIOCOOOB pEIIeHHUs
r00aNbHBIX MpoOsieM coBpeMeHHOCTH. [lporpamma mpeciieyeT HE  TOJBKO
oOpa3oBaTenbHble, HO M BOCIUTATEIbHBIE II€JIH, IOCKOJIbKY OHa CIIOCOOCTBYET
(OPMUPOBAHUIO IKOJIOTUYECKOTO U OMOTEXHOJIOTUYHOTO MBIIIEHUS Yy TIOJPACTAOIEr0

ITIOKOJICHHA.

BapuaHTsl peasu3anuu nporpamMmsl M popMbI IPOBEACHUS 3AHATUI

Peanuzanmst mporpaMMbl peIoiaracT UCIoJIb3oBaHue (HOopM pabOThI, KOTOPHIC
MPEAyCMaTPUBAIOT AKTUBHOCTh M CAMOCTOSITEIBHOCTh OOYYarOIIMXCS, COYETaHUE
WHJIUBUIYAIbHOM M TPYNHOBOM palbOThl, TMPOEKTHYID M  HUCCIEI0BATEIbCKYIO
JeATETBHOCTh. TakuM 00pa3oM, BOBJICYCHHOCTh OOYYAIOIIMXCS B TJAHHYIO BHEYPOYHYIO
JESITELHOCTD MO3BOJIUT 00ECTIEUUTh UX CaMOOTIPECICHUE, PACIIUPUTD 30HBI TTOMCKA
CBOMX MHTEPECOB B PA3IUYHBIX cepaxX eCTeCTBEHHO-HAYYHBIX 3HAHUN, TIEPEOCMBICITHTH
CBOM CBSI3U C OKPYXaIOITUMH, CBOE€ MECTO CpeIu APYTHUX JIoaeh. B memom peanmmsarus
IIPOTpaMMbl BHOCHUT BKJIaJI B HDABCTBEHHOE M COLIMAIBHOE (POPMHUPOBAHUE TUIHOCTH.

[Iporpamma MokeT ObITH peanm3oBaHa B padore ¢ oOyuaromummucs 10 u 11
KJIaCCOB.

[Iporpamma Kypca paccuntana Ha 68 4acoB, B paMKax KOTOPBIX MPEAYCMOTPEHBI
Takue (opMbl pabOTHI, Kak Oeceapl, JUCKYCCHU, MacTep-KIacChl, DKCKYpPCHH  Ha

MPOU3BOJICTBO, AHAINW3 KEMCOB, BCTPEUM C NPEICTABUTENIIMU Pa3HBIX MpPOQeccui,



npodeccuoHalbHbIe MPOObl, KOMMYHUKATHUBHBIC U JICJIOBBIE WIPhI, KOHCYJbTAIIUU
rearora 1 IcuxoJjora.

[Iporpamma MOKeT OBITh peai30BaHa B TEUCHHE OJHOTO Y4eOHOTO roja ¢
obyuarommmucsa 10 u 11 kimaccoB, eciii 3aHATUS IPOBOAATCS 2 paza B HeAento. Wiu B
TEUEHHE [IBYX JIET, €CJIM 3aHsSITUS TpoBoAsTCS 1 pa3 B HENEI0 Il KJIAcCOB

OMOJIOrNYECKOT0 HIIH 6I/IOTCXHOJIOFI/I‘-ICCKOFO, AIrpOTCXHOJIOTMYCCKOTO HaHpaBHeHHﬁ.

B3aumocsass ¢ geaepajbHOi padoyeil MPorpaMMoi BOCIIMTAHUS

[Iporpamma kypca pazpaboTaHa ¢ y4eToM peKoMeHAauui (enepanbHoi padoyeit
MPOrpaMMbl BOCIIUTAHUS, YIUTHIBAET TICUXOJIOTONIEIarOTHYECKIE OCOOCHHOCTH JTaHHBIX
BO3PACTHBIX KaTeropuil. JTo MO3BOJIAET Ha MPAKTUKE COCAUHUTH OOYyYalollyio U
BOCIIUTATEIbHYIO JIEATEIbHOCTh II€Jarora, OpPUEHTHPOBaThH €€ HE TOJBKO Ha
UHTEJUIEKTyaJIbHOe, HO W Ha HPABCTBEHHOE, COIMAJIbHOE Da3BUTHE peOeHKa. ITo

IIPOABJEACTCA B!

— BOCIIMTAaHUHM OCO3HAHHOM 3KOJIOTMYECKH MPABUIIBHOW MOTHUBALIMU B ITIOBEACHUU
U JeATEeIbHOCTH dYepe3 (OPMUPOBAHUE CHUCTEMBbl YOEXKJICHUN, OCHOBaHHBIX  Ha
KOHKPETHBIX 3HAHUSX;

— CTaHOBJICHUM JIMYHOCTH OOYYalOIIMXCS KaK IIEJOCTHOM, HaxonsIlIeuncs B
TapMOHHUU C OKPY>KAIOIUM MHPOM, CLIOCOOHOM K PEHICHUIO SKOJIOTUYECKUX TTPOOIIeM;

— MPHUOPUTETE JUYHOCTHBIX PE3YJbTATOB pEaIU3allid MPOrpaMMbl BHEYPOUHOMN

NEATEIIbHOCTH, HAIIISAIIUX CBOE OTPaKEHHWE M KOHKPETH3alUIO B (efiepanbHON padoueii

MpOrpaMMbl BOCITUTAHHUS.

Ocob0ennocTu padoThHI MEeAArora mno nporpaMmme

3ajmava memarora COCTOMT B TOM, 4YTOOBI  CONPOBOXZATh  MPOILIECC
poheCCUOHAIBHOM OpUEHTAIIMK 00yYaloIIUXCs, PACKPhIBas MOTEHIIMAN 00yJaroInuXCs
4yepe3 BOBJIICUCHHE B MHOTOOOPA3HYIO JeATEIbHOCTh, OPTaHU30BAHHYIO B Pa3HBIX

dhopmax.



ITpu s3TOoM pe3yapTaTOM pabOTBl MEJarora B IEPBYIO O4YEpEedb SBISETCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMUHOCTHBIX pe3yNbTaTOB MEAAror MOXKET JOCTUYb,
yBJEeKast peOEHKa COBMECTHON U MHTEPECHOM UM 00OUM JI€ATEIbHOCTBIO, YCTaHABIIMBAS
BO BpeMs 3aHATHM J00poKenaTeabHy0, IMOAJIEPKUBAIOILYI0 aTMoc(hepy, Hachlas
3aHATHA LEHHOCTHBIM cojJepxkaHueM. Kpome Toro, mporpamma mnpenycMaTpUBacT
OpraHU3aIHIO SKCKYpCUi, MpocMoTp punbMoB u 3anuceid TB-mporpamm.

[Tpu wu3yueHun oOy4YAOIIMMUCA MPOTPAaMMbl MEAAror OCHOBBIBAE€TCA  HA

HCCKOJIBKMX OCHOBOIIOJAraromux rnmpuHIuIIax 06y‘-IeHI/I$II
— HIPHUHOUII HHTCIPATUBHOIO IIOAXOA4 K O6y‘{€HI/IIO. OTOT IIpUHOUII HMCCT

MIEPBOCTEIICHHOE 3HAYCHUE, TaK KaK YCBOCHUE MOJyYaeMbIX 3HAHUH 110 OMOTEXHOJIOTUHU
MpEANoNaraeT TECHYI0 B3aWMMOCBA3b pa3HbIX YypoBHeW. IlepBblii ypoBeHb —
MEXITPEIMETHBINA — MIPEINoaraeT B3auMOCBsA3b OMOJIOTUH ¢ KypCcoM o XuMuu. BTopoii
YPOBEHB — MPEIMETHBIN — 00YCIIOBJIEH B3aUMONPOHUKHOBEHUEM Pa3HbIX OMOJIOTHYECKUX
KypcoB (OOTaHUKH, 300J0THH, (DU3MOJOTUM U JIPYTHUX) B MPOIIECCE CTAHOBICHUSA U
u3yuyeHusi OuorexHojorud. Kpome TOro, Jioruka OCBOCHMSI Marepuaia MpPOrpaMMbI
MpenoiaraeT ABUAKEHUE OT OOIIEro K YaCTHOMY U, HA HOBOM YPOBHE, BO3BpAIlleHUE OT

JaCTHOTO K 00IIeMy.

— IPUHIMUI HArJIsJHOCTH;
— IPUHIMM JOCTYHOCTH;
— IPUHIMUI OCO3HAHHOCTH.
[IpumepHas cxema NpoBEASHUS 3aHATHIA 110 IPOrPAMME MOXKET ObITh TAKOM:
1. OOBsCHEHHE TEOPETUUYECKOTO MaTepuaa 1o TeMe.
2. TloxroroBka Kk 1a60paTOPHOMY WJTU MIPAKTHIECKOMY 3aHSITHIO, 00CYKICHHUE
00BEKTOB /ISl MPAKTUYECKOTO 3aHATHS.
3. IlpoBenenue OPaKTUYECKOTO  3aHATUA  — OCHOBHast
3a1aya OCBOEHHME METOJOJIOTHH JAHHOTO IKCIIEPUMEHTA.

4. AHanu3 pe3ysnbTaToB 3KCIEPUMEHTA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA 3JIEKTUBHOI'O KYPCA

3aHaTus B paMKax IIporpaMmbl HaIIpaBJICHBI Ha oOecrieueHue JOCTHIKCHUA
O6y‘-IaIOHII/IMI/IC$I cdicayromux  JUYHOCTHBIX, MCTAIIPCIMCTHBIX W IHPCAMCETHBIX

00pa3oBaTENbHBIX PE3YJIHTATOB.

JJUYHOCTHBIE PE3YJIBTATDI:
8 cihepe epascOanckoeo 60CNUMAHUA.

— TOTOBHOCTh K COBMECTHOW TBOPYECKOW JCATEIHHOCTH TPU BBIMOTHEHUN
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

— CIIOCOOHOCTh OMPENENSITh COOCTBEHHYIO MO3UILIMIO MO OTHOIICHHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

— TOTOBHOCTb K COTPYAHHYECTBY B IPOIECCE COBMECTHOI'O BBIMOJHECHUS yYUYECOHBIX,
MMO3HABATEIIbHBIX M HCCIEAOBATEIIbCKUX 3a7a4, YBAKHUTCIBHOMY OTHOIICHHUS K
MHEHHIO OINMOHEHTOB IIPH OOCYXJICHUHU CIIOPHBIX BOIIPOCOB OHMOJOTHUYECKOTO
COJICp>KaHMUS;

8 chepe nampuomuuecko20 0CHUMAHUSL:

— IIEHHOCTHOE OTHOIIICHHWE K MPHUPOJHOMY HACIACAWIO W TaMATHHKAM TPHUPOJIBI,
nocTkeHusam Poccun B Hayke;

— CITOCOOHOCTH OIICHMBATH BKJIQJ POCCHUCKHX YYCHBIX B CTAHOBJICHHEC M PA3BUTHC
OMOJIOTHH, TTOHUMaHUE 3HAaYeHHs] OWOJIOTUM B IMO3HAHWM 3aKOHOB IMPHUPOJBI, B
YKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

8 cghepe 0YX08HO-HPABCMBEHHO20 B0CNUMAHUA!

— CIOCOOHOCTh OIICHMBATh CUTYallMI0 M TIPUHUMATh OCO3HAHHBIC PEIICHUS,

OPHEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH,

— OCO3HaHHWE JINYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OyIYIIETO; 8

cqbepe acmemudecKkoco 60cnumaHnuA.



— MOHWMAaHHE 3MOITMOHAILHOTO BO3JACUCTBHS KHUBOW MPUPOIBI U €€ IICHHOCTb; 6
chepe puzuueckoco 60CnUMAHUSAL:

— MOHMMaHUE IEHHOCTH 370pOBOro U 6E€30IaCHOr0 00pasa )KU3HH;

— OCO3HaHHUE IMOCJIECACTBUI M HENPUATUE BPEIHBIX NPUBBIUEK (ynoTpeOsiaeHue
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUs);

6 cghepe mpy0osoco sochumanus:

— TOTOBHOCTh K aKTUBHOW JI€ATEIBHOCTH OHOJIOTUYECKOM U 3KOJOTHYECKOU
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHSTH TAKYIO JESITEIbHOCTD;

— MHTEPEC K NPAKTUYECKOMY M3YUEHUIO MPOQECcCHii, CBA3aHHBIX C OMOJIOTHEH;

— TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPAa30BAHUIO HAa POTSHKEHUU

BCEM KHU3HU,

8 cqhepe IKON02ULeCKO20 B0CNUMAHUL!
— JKOJIOTHYECKH I1eIeCO00pa3HOe OTHOIIEHHUE K MPUPOJIC KaK UCTOYHUKY KH3HU Ha
3emMJie, OCHOBE €€ CyLIECTBOBAHUS,
— TIOBBIIICHWE YPOBHSA JKOJOTUYECKOM KYJIbTYyphl: TPUOOPETEHHE OIbITa
MJJAHUPOBAHUST TIOCTYIIKOB M OLIEHKM WX BO3MOXHBIX TIOCICACTBUN IS
OKPYIKarOIIEH CPEIbI;

— CIOCOOHOCTH MCIIOJIB30BaTh MPUOOPETaeMbIe TIPU M3YUYEHUN OMOJIOTUU 3HAHUSA H

YyMEHUST  TpH  pEeHIeHuH  MpoOjieM,  CBSA3aHHBIX C  PaAlMOHAIBHBIM
MPUPOOIOIb30BaHUEM  (COOJIIOICHHE TPaBWJI  TOBEJACHUS B  IMPHUPOJIE,
HANpaBJICHHBIX HAa COXPAaHCHUE PAaBHOBECUS B DJKOCHUCTEMAX, OXpPaHy BHUJIOB,

IKOCUCTEM, Orochepsl);
— AaKTHUBHOE HEINPUATHUE IEUCTBUHM, NPUHOCAIIUX BPEL OKPYXKAIOLIEH MPUPOLHOU
cpelne, yMeHHe MPOTHO3UPOBATh HEOJAroNpUsTHBIE IKOJIOTUYECKUE MTOCIECTBUS

NpEeANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIATh UX;

6 cghepe HayuHO20 NO3ZHAHUAL:



NOHMMaHUE crenupuKku OHOJIOTMM KaK HayKH, OCO3HAaHHME €€ pOoJlu B

(opMUPOBAaHMHN PALMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUE LIEJTOCTHOTO
MIPEACTABICHHUS 00 OKpYKalOLIEM MHUPE KaK O €IUHCTBE MPUPOJIbI, YEIOBEKA U
oO1IecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PELICHHH MpoOeM

COXpPAaHCHHA IIPUPOAHOI'O PABHOBCCHA,
Y66}KI[€HHOCTB B 3HAUMMOCTH OHOJIOTHU JJIA COBpeMeHHOfI OUBHUIN3aIIUH .

o0OecrieyeHne HOBOI'O YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3JAAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX pElIaTh PECypCHbIE MPOOJIEMBI  Pa3BUTHUS
YeJI0BEYECTBA; MOUCK IyTEH BbIX0/a U3 TNI00ATBHBIX IKOJOTHYECKUX MPOOIEM U
o0OecrieueHue ImepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
MCIIOJIb30BAaHUIO MPUPOJIHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB

JKW3HHU;

— 3aMHTCPCCOBAHHOCTL B ITIOJIYUCHHU OMOJIOTMYECKUX 3HAHUU B OCaaX IMOBBIINICHUA

oO1Iel KyJbTypbl, €CTECTBEHHO-HAYyYHON TI'PaMOTHOCTH KaK COCTaBHOM 4YacTu
(yHKUIHMOHATBHOM TPaMOTHOCTH OOydarommxcs, GopMuUpyeMon MpU H3yYEHHH
Oonojoruu,

MMOHUMAHUE CYUIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTb MCIIOJIb30BaTh IMOJydaeMble 3HAHUA JJI aHalu3a |
O0OBSACHEHHUS SABJICHUM OKPY’KAIOIIEr0 MUpa M MPOUCXOAIIMX B HEM U3MEHEHHIA;
yMEHUE JenaTb OOOCHOBAHHBIE 3aKJIOUEHHS HAa OCHOBE HAy4YHbIX (PAKTOB U
MUMEIOIINXCS JaHHBIX C LIEJIBIO MOJyYE€HHs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA A
pelieHust npoOJieM B peaibHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAHME LEHHOCTM HAYYHOU JEATEIBbHOCTH, TOTOBHOCTH OCYILECTBIIATH

IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'PYIIIIC,



— TOTOBHOCTb U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHUIO,

K aKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH MO OMOJIOTMHM B COOTBETCTBUH C

KNU3HCHHbBIMHA HOTpC6HOCT$IMI/I.

METANPEAMETHBIE PE3YJIbTATHI:
6 cghepe 061a0eHUA YHUBEPCAIbHBIMU YUEOHBIMU NOZHABAMEIbHLIMU OCUCMGUAMU
Oazoevie nocuyecKue 0elcmeus:
— CaMOCTOATEIHLHO (POPMYIIMPOBATH M aKTYaJIM3UPOBATh IIPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

— HCIOJb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JJOTHYECKOTO MBIIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUA, Kiaccupukanuu, oOOOIIEHUS), PACKPHIBATH CMBICT
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTepHbIC TPU3HAKU, YCTaHABINBATh

CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONPEAEIATH LIEJIH IEITEIbHOCTH, 3a/1aBasi IApAMETPBI U KPUTEPUH UX JOCTUIKECHUS,
COOTHOCHTB PE3YJIbTATHI IEATEIBHOCTH C IOCTABIEHHBIMHA LEIISIMU;
— HCIIOJIH30BaTh OMOJIOTUYECKUE MOHATHS )11 00BsICHEHUS (DaKTOB U SBJICHUM )KHBOU
MIPUPOIBI;
— CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHbBIC, IeTyKTUBHbBIC, IO aHAJIOTUH),

BBIABJIATE 3aKOHOMCPHOCTH MW IIPOTHUBOPCUUSA B PACCMATPUBACMBIX SBJIICHHAX,

(GhopMyJIMPOBATH BBIBOBI U 3aKIIFOUCHUS;

MPUMEHATh CXEMHO-MOJICIBHBIC CPEJCTBA IS TPEICTABIICHUS CYIIECTBEHHBIX
CBS3€H W OTHOIICHHM B W3y4aeMbIX OHMOJIOTHYECKUX OOBEKTaxX, a TaKKe
MIPOTUBOPEYMI Pa3HOTO POJa, BBHISIBICHHBIX B PA3IUYHBIX HH()OPMAIIMOHHBIX
MCTOYHHUKAX;

Oa3o08vle uccieoosamebCckue 0eucCmeust.

— BJAJCTh HABBIKAMHU YUYEOHO-MCCIIEIOBATEIHCKON M TMPOEKTHON NEATeIbHOCTH,

HaBbIKAMHM  pa3pelieHusi MpoOJieM; CHOCOOHOCTBIO U TOTOBHOCTHIO K



CaMOCTOSITEJIbHOMY  IIOMCKY  METOJIOB  pCLICHUs MPAKTHYECKUX  3ajad,
MIPUMEHCHUIO PA3JIMYHBIX METOJIOB O3HAHUS,

— HWCIOJIB30BAaTh PA3JIMYHBIE BUJbI ACATEIBHOCTH IO MOJIYYECHUIO HOBOTO 3HAHHUS, €TO
UHTEpPIpETalry, MPeoOpPa30BaAHUIO U MPUMEHEHHUIO B YU€OHBIX CUTYallUsSIX, B TOM
YHCJIe NMPU CO3JaHUM YUYEOHBIX U COLIUANIbHBIX MPOEKTOB;

— (GopMHUpPOBAaTh HAYYHBIA THUI MBIINIJICHUS, BJIAJCTh HAYYHOW TEPMHUHOJOTHUECH,

KJIFOYCBBIMU IIOHATHAMHA U MCTOAAaMU,

— craBuTh # (GOpPMYyJIHMPOBAaTh COOCTBEHHBbIE 3aJaydl B 00pa3oBaTeIbHOU

ACATCIbHOCTH U ) KU3HCHHBIX CUTYallUAX,

paboma ¢ ungopmayueti:
— OPHUEHTUPOBATHCS B PAJNIMUHBIX HCTOYHUKAX HHGPOpMaUU (TEKCTE y4eOHOTO
MOCOOHs, HAYYHO-TIOMYJISIPHON JUTEpaType, OWOJOTHYECKUX CIIOBapsSX W
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3axX JaHHbIX, B VHTepHETE), aHAIM3UPOBAThH

I/IH(l)OpMa]_II/II-O Pa3INYHbIX BUOOB U (bOpM MNpCaACTAaBJICHUA, KDUTUYICCKU OICHHUBATDb

€€ IOCTOBEPHOCTh U HEMMPOTHBOPEUYHUBOCTH;

— (GopMyIUpOBaTh 3aIIPOCHI U IPUMEHSTH Pa3IMYHBIE METOABI MIPY TIOUCKE M 0TOOpE
OumoJiorundeckor nHpopMaIuu, He0OXOAUMOM TS BBITIOJIHEHHUS YUeOHBIX 3a/1a4;

— CaMOCTOSITETLHO ~ BBIOMpaTh ONTHUMAIBHYIO  QopMmy NpECTaBICHUS
Oounonorunyeckor nHpopmaiu (cxeMol, rpaduKu, T1arpaMmbl, TAOJIULBI, PUCYHKU
¥ Ip.);

— HCIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPeACTBa MpU paboTe ¢ OMOJIOTUYECKOM
uHbOpMaIeit: MPUMEHITh XUMUYECKUE, (PU3MUECKUe U MATEMAaTUIECKUE 3HAKU U
CUMBOJIBI, (opMyIibl, abOpeBHAaTypy, HOMEHKJIATypy, HCIOJb30BaTh "
peoOpa3oBbIBAaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

6 cghepe oen1adenusn yHueepCcaIbHLIMU KOMMYHUKAMUBGHBIMU OCHUCINBUAMU:

obwenue:
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— OCYIIECTBISITh KOMMYHHUKAITMN BO BCeX c(pepax >KM3HU; aKTUBHO Y4aCTBOBAaTh B
JUanore WM JHUCKYCCHM MO CYHIECTBY OOCYKJIaeMOM TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKICHHS OTHOCHUTEJIBHO BBITIOJIHEHUS TpejiaraeMoun
3a/layy, YUYUTHIBATh UHTEPECHI U COTIACOBAHHOCTD MO3ULIUNA JPYTUX YYACTHHUKOB

JIMaJiora Uik TUCKYCCHUH);

Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PCHHS C MCIIOJIb30BAHNUEM SI3BIKOBBIX
CpPEICTB;

COBMECMHAS 0esIMENbHOCMb.

BLI6I/IpaTB TEMATHUKY U MCTOAbI COBMCCTHBIX HeﬁCTBHﬁ C ydcTOM O6IHI/IX HHTCPCCOB
1 BO3MOKHOCTEH KaXXJ0Io 4JICHA KOJIJICKTHBA,
— IIPUHUMATDH LCIIN COBMECTHOM ACATCIbHOCTH, OPTAaHHU30BbIBATh U KOOPAUHUPOBATH

NEUCTBUS 110 €€ JOCTHXKEHUIO: COCTABJISATh IJIaH IEUCTBUM, pacpeAeIsiTh POJIU C

YUYCTOM MHEHUM Y4aCTHHUKOB, O6CY)KI[3TB PC3YJIbTAThL COBMECTHOU pa6OTI>I;
— Ipemiiaratb HOBBIC IIPOCKTHI, OLOCHHUBATL HWACH C TIO3WIIMKM HOBH3HEI,

OPUI'MHAJIBHOCTH, HpaKTHHGCKOﬁ 3HAYNMOCTH,

OCYHMCCTBIIATH IIOSUTUBHOC CTPATCIMUCCKOC IIOBCACHUC B PA3JIMYHBIX CUTYyallHUAX,

IMPOABJIATH TBOPUYCCTBO U B006pa)K€HI/IC, OBITH HMHHUIMAaTUBHBIM,

6 cghepe 061a0eHUA YHUBEPCATLHBIMU PECYNAMUBHBIMU OCHUCMEUAMU:

camoopeaHusayusl.

HCITOJIB30BAaTh OMOJIOTHYECKHE 3HAHUS JJIA BBISABIICHUSA HpO6J'I€M U UX PCIICHUA B

KKN3HCHHBIX 1 y‘{e6HI>IX CUTyaluAaX,

BBI6I/IpaTB Ha OCHOBE OMOJIOTHYSCKHUX 3HAHUHN LCJICBLIC U CMBICJIIOBBIC YCTAHOBKH B

CBOHX I[CflCTBH?IX H TIIOCTYIIKax II0 OTHOHICHHIO K JKUBOU MMprupoJc, CBOCMY

3A0POBBIO U 3JIOPOBBIO OKPYIKAIOIINUX

pacIpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEATIOUTCHUH;
— JIeNlaTh OCO3HAHHBIA BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32

pelieHue;
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CAMOKOHMPOJIb:

— JaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIBTATOB LIEISM;

— TIPUHAMAaTbh MOTHUBBl M apPryMEHTBl JPYTHX IIPU aHAJIU3€ PpPE3yJIbTAaTOB

ACATCIIBHOCTH,

IMOYUOHANLHBIU UHMENNEeKM, NPeOno1a2aruuli chopmuposaHHoOCmy:
—  CaMOpEeryJupOBaHMs, BKIIOUYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh

OTBCTCTBCHHOCTb 3a CBOC IIOBCIACHHC, CIIOCOOHOCTh AJAIITUPOBATHCA K

OMOIMOHAJIbHBIM U3MCHCHUAM U ITIPOABIIATH FH6KOCTB;
- BHYTpeHHeﬁ MOTHBAlUH, BKJ'IIO‘—IEIIOHICﬁ CTPEMJICHNC K JOCTMIKCHUIO LCIM U

YCIICXy, OIITUMHU3M, MHUIHUATUBHOCTb, YMCHHUC I[GﬁCTBOB&TB, HCXoasa U3 CBOHX

BO3MOKHOCTEH;

npunamue ceos u opy2ux:
— MPUHUMATH ce0s1, TOHUMAask CBOU HETOCTATKU U IOCTOMHCTBA; —

IIpU3HaBaTb CBOC IIPAaBO U IIPAaBO APYIHX Ha OITNOKH.

HPEIMETHBIE PE3YJIBTATDI:

— YMCHHC BJIaJCTb CHCTEMOH OMOJIOTMYECKUX 3HaHHﬁ, KOTOpasd BKIIHOYACT

OCHOBOTIOJIAraoIIxe OMOJTOTHUCCKUE TEPMUHBI M IOHATHUS (’KU3HbB, KJIICTKA, TKaHb,
OpraH, OpraHu3M, BHJ, TMOMYJSALUsS, OWOCHUHTE3 OejKa, HacIeICTBEHHOCTb,

W3MEHYHUBOCTb, POCT U PA3BUTHE U JP.);

— BJIAJICHUE CHCTEMOW 3HAaHUW 00 OCHOBHBIX METOJAaX HAYYHOTO IMO3HAHUS,
HCIIOJIb3YEMbBIX B OMOJIOTHYECKUX MCCIIEAOBAHUSAX KUBBIX O0OBEKTOB U SKOCUCTEM
(omucanue, U3MepeHue, MPoBEACHUE HAOIOICHHI); CrTOcOOaMu BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

— YMEHHE yCTaHaBJIMBATh B3aUMOCBSI3U MEXIYy CTPOCHUEM M (DYHKIMSIMHU: KIETOK
pa3HBIX TKaHEW; OopraHaMud W CHUCTEMaMH OpraHOB Yy pacTeHWH; JTanaMu
KJICTOYHOTO ITUKJIA ¥ )KU3HEHHBIX IUKJIOB OPTaHU3MOB; TEHOTUIIOM U (PEHOTHUIIOM;
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YMCHHC pemaTb ITIOUCKOBBIC OMOJIOrHYECKHE 3aJa4u, BBIABJIIATDH

NPUYINHHOCICACTBCHHBLIC  CBA3M  MCKAY  HCCICAYCMbIMU OMOJOrHYECKUMHU
O6T>€I(T3MI/I, nponecCaMmn " ABJICHUAMM, JCJIATb BbIBOJAbI KW IIPOTrHO3bI Ha

OCHOBAHHHU ITOJIYYCHHBIX PE3YJIbTATOB,
YMCHHUC BBIABUT'ATH THIIOTC3bI, IIPOBECPATH UX IKCIICPUMCHTAJIbHBIMHA CPCACTBAMU,

bopMyIUpYys 11e7Th UCCICIOBAHUS; aHATN3UPOBATh MOJTYYEHHBIC PE3yIbTaThl M

JACJIaThb BbBIBOJbI,
YMCHHC OLCHHUBATH 3THYCCKHC ACIICKTbI COBPCMCHHLBIX I/ICCJIeI[OBaHI/Iﬁ B oOJyiacTH

OMOTEXHOJIOTUH U T€HETUYECKUX TEXHOJOTUM (HalpaBjIeHHOE U3MEHEHNE reHOMa
U CO3/IaHH€ TPAHCTCHHBIX OPTaHU3MOB);

yMEHUE MOTUBHPOBATH CBOM BBIOOP Oy TyIIel MpodeCcCHOHAIBHOMN AESITEIbHOCTH B
obsactu OMOJIOTMM, MEIAUIMHBI, OUOTEXHOJIOTMH, CEIbCKOTO XO35UCTBA;
yIayOJsaTh MO3HABATENbHBIA HMHTEPEC, HANpPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP
COOTBETCTBYIOIIEH Mpodeccun U MpoAOHKEHUE OMOJIOTUYECKOT0 00pa3oBaHusl B

OpTraHU3aIUsIX CPEAHETO MPOPECCHOHATLHOTO U BBICIIETO 00pa30BaHHUSL.
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COIEPKAHUE JIEKTUBHOI' KYPCA

Moayiab «ArpoTexXHOJIOTHH HAcTOsImero u oOyaymero». 10 kiaacc (34 4)

1. buorexHos0rust KaKk Hayka (4 4)

Hcropusi BOSHUKHOBEHUS HAyKHW, OCHOBHBIC PA3/CIbl, CBS3h OMOTEXHOJIOTHH C
JIPYTMMH HayKamu (OnoJiorreii, 00TaHMKOM, 300J10THEH, MUKPOOHOJIOTHEN, OMOXUMUEH,
bu3HONOTHENH, TeHETUKOW, MEAWIIMHONW) M OTPaciIMH MPOMBINIICHHOCTH (TIHIIEBas,
JeTKas), CEeNbCKOTO  XO3siicTBa  (KMBOTHOBOJICTBO,  PaCTCHHEBOJICTBO) u

3/paBoOXpaHeHueM, n3BecTHbIe By3bl 1 HUN, cBsA3aHHBIE ¢ OMOTEXHOIOTHEN:

. DenepanbHOE roCyJ1IapCTBEHHOE YUPEKICHHE «DenepabHbIA
HCCIenoBaTeNbCKui 1eHTp «DyHIaMeHTaIbHbIe OCHOBBI OMOTEXHOJIOTHIY Poccuiickoi

akagemuu Hayk» (OUL] buorexnonoruun PAH);

= denepaibHOE  TOCYJApCTBEHHOE OIOKETHOE HAyYHOE YUpPEKACHUE
«Bcepoccuiickuii  Hay4HO-HCCIIEIOBATEIIbCKAA ~ MHCTUTYT  CEIbCKOXO3SMCTBEHHOU
ouorexnonorun» (OI'bBHY BHUUCEH);

= denepaibHOE  TOCYJApCTBEHHOE OIOKETHOE HAydyHOE YUpPEKIACHHE
«DenepabHBIA UCCIEAO0BATEIBCKUN LEHTP BCEpOCCUUCKMN MHCTUTYT T€HETHYECKHUX
pecypcoB pactenuid umenu H.W. Basunosa» (OI'BHY ®UILL BUP);

= denepaibHOE  TOCYJapCTBEHHOE OIOKETHOE HAyYyHOE YUpEekKIACHUE
«Bcepoccuiicknii  HAYYHO-UCCIEIOBATENBCKUA  HMHCTUTYT  CEIbCKOXO3SIMCTBEHHOU
mukpoouonorun» (PI'bBHY BHUNCXM);

= denepanbHOE TOCYJapCTBEHHOE OIOKETHOE HAyYyHOE YUpEekKACHUE
«DenepanbHBINA UCCIIETOBATENBCKAN HEHTP MHCTUTYT IUTOJIOTMU U TEHETUKU
Cubupckoro otaenenusi Poccuiickoit akagemuu Hayk» (OI'BHY W ul’ CO PAH);

. denepanbHOE roCyJIapCTBEHHOE aBTOHOMHOE oOpa3oBaTesibHOE
yUpexAeHUE BBICIIEro 00pa3oBaHus «MOCKOBCKHI (PU3UKO-TEXHUYECKUM WHCTUTYT)
HallMOHANbHBIN uccaenoBarenbekuil HeHTp» (PI'AOY BO MOTHN);

. denepanbHOE rocyJapCTBEHHOE OrOIKETHOE o0OpasoBarenbrHOe
yUpeXKACHUE BBICHIETO 0Opa3oBaHus «MOCKOBCKHN TOCYMApCTBEHHBIH YHHUBEPCUTET

HUMCHHU
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M.B. JlomonocoBa» (®I'bOY BO MI'Y);

= denepanbHOE rocyZapCTBEHHOE OIO/IKETHOE o0pa3oBaTesIbHOE
yupexjeHue Bbiciiero obpasoBanus «CaHkT-IleTepOyprckuii  rocynapcTBEHHBIN
yausepcute™ (PI'BOY BO CII6IY);

. denepanbHOE roCyJJapCTBEHHOE aBTOHOMHOE o0OpazoBaresbHOE
yUpEeKICHUE BBICILIETO oOpa3oBaHMs «HoBocubupckuit HallMOHAJIbHBIN
UCCIEeI0BaTENbCKUM rocyiapcTBeHHBIN yHUBepcuTe™ (DI'AOY BO HI'Y);

. denepanbHOE rOCyJIapCTBEHHOE OrOIKETHOE o0Opa3oBaTelbHOE
yUpEXKJICHHE BhICHIEro oOpa3oBaHus «Poccuiickuii TOCyZapCTBEHHBIM arpapHbIi
yauBepcuteT — MCXA umenu K.A. Tumupszesay (PI'BOY BO PI'AY-MCXA umenu
K.A. TumupsizeBa);

. ABTOHOMHasi HEKOMMeEpUecKas oOpa3oBaresibHas OpPraHU3alus BBICIIETO
oOpa3zoBanus «Hayuno-texnonorunueckuit yausepcuretr «Cupuycy» (HTY «Cupuycy).

CoBpeMEHHbIE  HaIlpaBJICHUS  PAa3BUTUS  arpoOMOTeXHONOruil.  MeTossl

OMOTEXHOJIOTHH B HAyKC U IIPAKTHUKC. I[GMOHCTpaHI/IH BHUJICOPOJIMKOB

JlabopamopHhuie u npaxmuyeckue pabomol

UccnenoBarenbckas padota «Co3maHue OWOJOTHYECKH aKTHBHBIX JI00aBOK H
BUTAMHUHOB).

HccnenoBarenbckass paboTa «BpIBemeHWe HOBBIX COPTOB PACTCHHM, TOPOJ
’KUBOTHBIX C 33JJaHHBIMU CBOMCTBAMI.

UccnenoBarenbckas pabora «Co3nanue OakTepuii, CIOCOOHBIX MepepadbaThiBaTh
He(Th U YCTPAHSITH MOCEACTBUS €€ PA3IMBOB: TUTFOCHI I MHUHYCBIY.

Dkckypeus («buorexHonorus: Hayka v )ku3Hb») B By3 i HUU.

2. O01mme NOHATUA OMOTEXHOJI0THH (2 1)

[TonsiTue OWUOTEXHOJOTHMU. 3ayeM YeJIOBEKY OMOTEXHOJOTHH, B UYEM UX

MMpEUMYIICCTBO NICPCa XUMHUYCCKHM CHHTC30M. OcCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH:

IIPOMBINIIICHHBIC MUKPOOPIaHU3MbI, KJIICTKH U TKaHHU paCTeHHﬁ, JKNBOTHBIX.
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Jlabopamophvie u npakmuyeckue pabomuol
[Tpaktnueckast pabora «IIpumepsl mpumeHeHHs OMONIOTHUYECKUX OOBEKTOB B

TBOEU KU3HW.

3. Oco0enHocTH arpoduoOTEeXHOJIOTHH (4 4)

[enu u 3amaun arpobuorexHosorud. OCHOBHBIE OOBEKTHI arpOOMOTEXHOJIOTHH.
buorexHomornueckre moaxoabl JIJIsl HaJIEAKHOTO COXPAHEHHUS KOJUICKIMI FeHETHYECKUX
PECYpPCOB pacTEeHH 1 )KUBOTHBIX. [IOHSTHS O MOJIEBBIX, 1N Vitro u kpuokosuiekiusax. Poct
U pa3BUTHE KUBOI0 OOBEKTA B 3aMKHYTOW CUCTEME B KOHTPOJIUPYEMBIX YCIOBHSX: KaK
ATO BO3MOKHO.

OCHOBHBIE TOMEILEHUS JIJIsl TOJHOLIEHHOHN paboThl 1JabopaTopuu OMOTEXHOJIOTUN
(JlaMmMHapHasg KOMHAaTa, CBETOBAas, AaBTOKJIABHAasg KOMHAThl, IIOMEILECHUE TUTST
MIPUTOTOBJICHUSI MUTATENBHBIX CPEI, MOCUHAs): UX (YHKIIMOHAT K OCOOEHHOCTH.

OcHoBHblE TpUOOpPHI JJIsi OpraHU3aluu J1adopaTopuu OMOTEXHOJOTHH, HX
(GyHKIMM U BO3MOXKHOCTH (AaBTOKJIaB, CyXOxapoBod mikad, muctumuiarop, pH-merp,
BECHl, JIAMMHAp-OOKC, CTEpUIIM3ATOpP HMHCTPYMEHTOB, CBETOBas  yCTAHOBKA,
KJIMMaTH4ecKasi kamepa, Y @-MOHU3ATOp, XOJOAWIBHUKA JJI XPaHEHHs MUTATEJIbHBIX
cpen u np.). MHCTpyMeHTHI Al TPUMEHEHUsS METOJ0B OWOTEXHOJIOTUM PAaCTEHUM
(npemapoBanbHas UIJIa, CKAIbIENb, TUHIET, HOKHUIIBI). OCHOBBI TEXHUKHU 0€30MaCHOCTH
npu pabore ¢ npubopamu. OCHOBHBIE NPUOOPHI JJIsi OpPTaHM3AIUMU JIA0OPATOPHUH
OMOTEXHOJIOTMH: aBTOKJIAB, CyXO0XapoBoW mikad, aucTwsTop, pH-merp, Bechl,
JaMuHap-00KC, CTEpPUIM3aTOpP HHCTPYMEHTOB, CBETOBAas YCTAHOBKA, KIMMAaTHYeCKas
kamepa, Y®D-uoHu3aTOp, XOJOAWIBHUKU JUIsl XPAHEHUs NUTATEIbHBIX Cpel U Jp.

NHCcTpyMEHTHI 1151 IPUMEHEHUSI METOJI0OB OMOTEXHOJIOTUN PACTCHUI:

npcrapoBaibHaA Urja, CKaJIbIICIIb, IMHIECT, HOKHHUIIBI.

JlabopamopHvie u npaxmuueckue pabomul

[Ipaktrueckas pabota «KynbTypHOE pacTeHuUE B KyJIbTYPATbHOM COCYJE: OMUIIIH
pacTeHue B IPOOUPKEY.

HccnenoBarensckas pabota «PocT 4epeHKOB pacTeHuil B BOJIE C pa3HBIM YPOBHEM

pH».
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4. KyJbTypa KJIETOK U TKaHel (8 1)
Mertone! KyJIbTYpBI KIIETOK M TKaHEU B cenekumu. Kamnycnas kynstypa. Kynerypa
KJIETOK W arperaroB kierok. KynbTypa mnpororuactoB. IlomydeHne comMaTHYECKHX

rUOpUJI0B METOJIOM CIIUSIHUS U30JIMPOBAHHBIX MTPOTOIIACTOB.

Krnerounas cenekius. Mcnonb30BaHue ralyiOnIMA B CEEKIIMH.

[Tpumepsl IpUMEHEHUS KYJIbTYpP KJIETOK U TKaHEW B HAyUHBIX UCCJICIOBAHUAX U B
npaktuke pazanuHbix HUM: 3HakoMCTBO ¢ auTepaTypoil — HayuYHbIMU My OJIMKALMSIMU 1O
pa3HbIM 00beKTaM (MUKPOOBI, PACTEHUS, )KUBOTHBIE).

XapakTepucThKa KJIETOK, KYJIbTUBUPYEMBIX IN Vitro. MopdoreneTnyeckue myTH
pa3BUTHS KJIETKH IN Vitro.

M3BecTHBIE KOJUIEKIIMM OMOTEXHOJOTMYECKUX OOBEKTOB — HX POJib, 3a/layu,
coctaB, mnpuMepbl (in VItr0  KOWIEKIUM  PACTEHWH, KOJUICKIIMM  I[ITAMMOB
MUKpOOpranu3mMoB. CeMHHap MO MPOYUTAHHOW JUTEpaType, AOKIAIAbl 00yUaromIuXCs).

buotexHOIOTHs NPOU3BOACTBA KYJIBTYPBI KJIETOK, TKAHEH U OPTaHOB PACTCHUM.

Jlabopamopnvie u npakmuyeckue pabomur IIpakTdeckas

pabota «IIpoTommacTel KIETOK.

Hccnenosarenbckas padota «CylecTByOMNE KOJJIEKIUU KJIETOK U IMITAMMOB B
Poccuu u ux posib B pa3BUTHHM N'€HETUYECKUX TEXHOJIOTUI.

UccnenoBarenbckas padota «I'.J1. KaprneueHKo Kak reHETUK-3KCIIEPUMEHTATOP U

OMOTEXHOJIOD.

5. IluraTesibHbIE CPeAbI AJ ATPOOMOTEXHOJIOT Uil (2 1)
Makpo- ¥ MHUKPOIJIEMEHThI, UCTOYHUKHU YTJEBOJOB, BUTAMUHBI, >KEIUPYIOIINE
areHThl. TUIBI MUTATENIBHBIX CPEJ] — KUJIKUE U TBEP/IbIE.

[lutaTenpHbie Ccpeapl s OWOTEXHOJOTHMH pacTeHuil. Pa3paboTka HOBBIX
MUATATEIBHBIX CPEJl, B TOM YUCJIEC BKIIOYAIONTUX OMOCTUMYJIATOPHI U IPYTUE PETYISATOPHI
pocta. MeTonbpl ONTUMHU3AIMK NUTATENbHBIX cpel. (OCHOBHBIE KOMIIOHEHTBI
MATATENbHBIX cpel (MaKpOdJEMEHTbl, MHKPOIJIEMEHThI, WCTOUYHHKU YIJIEPOJa,
BUTaMUHBI, KEJTUPYIOIIUE ar€HThI, PETYJIATOPHI pocTa). Y poBeHb pH nuTaTenbHO cpeasl

U €ro BIIMSIHUE Ha pa3BuTHE pacteHuil. Becsl, pH-metp.
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Jlabopamophvie u npakmuyeckue pabomuol

JlaGoparopHass pabora «llutatenpHble cpefbl W YCIOBHS KyJIbTHUBHPOBAHHUS,
KYJBTYpPbl PACTUTEIIbHBIX KIIETOK U TKAHEW.

[Ipaktuueckas padota «IIpuroToBiieHre CTOKOBBIX (MATOUYHBIX ) PACTBOPOB MaKpO-
Y MUKPORJIEMEHTOB MUTATEIbHOMN cpefibl 1o nponucu Mypacure u CKyray.

[Ipaktuueckass pabora «lIpuroToBiieHHe NMUTATENBHBIX CpPEN /Ji BBEIACHHUS B

KyJBTYpY IN Vitroy.

6. Peryasitopbl pocta kak GakTopsbl ycrexa OMOTEXHOJIOTUM pacTeHuid (4 1)

Poct wu pasButue pactenuil. OcranbHble JTanbl OHTOreHe3a. OO0mue
3aKOHOMEPHOCTH pOCTa PaCTEHUH.

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB (ayKCUHBI, IUTOKMHUHBL, TH00epenabl, ABK,
ATUJIEH U JIp.) U UX (PYHKIMU HA Pa3HBIX ATanax pa3BUTHUsS PACTECHHUS.

M3BeCTHBIE TE€HETUYECKUE MEXAHU3MBI, KOHTPOJIMPYIOIIUME POCT M Pa3BUTHE
pacTeHUN.

OHJIOTEHHBIE U 3K30I€HHBIE PETYIISATOPHI pOCTA PACTEHUN B MPOOHPKE.

Jlabopamophvie u npaxmuyeckue pabomaol
JlaGoparopHas pabota «DeHOTUITUYECKAs OLIEHKA POCTa U Pa3BUTUSI PACTEHUM B

3aBUCHUMOCTH OT HAJINYHUA (bHTOFOpMOHOB B IIMTATECIbHOU CpeacH.

7. buorexnoJiorus pacrenuii (10 u)

Bo3MOXHOCTH TPUMEHEHHsI arpOOUOTEXHOJIOTUN B CEJIEKLIMH, CEMEHOBOJICTBE U
IIUTOMHUKOBOJICTBE.

bosie3nn n ummynurer pacrenunii: ot H.M. BaBuinosa 10 coBpeMeHHOCTH.

YCcKOpeHHass U TpaJWLHOHHAs CEJEKLHMs: COKPAIaeM CPOKH MOJyHYEHHSI HOBBIX
coptoB. OcHOBHbIE MeToAbl cenekuuu. ['mbpunmzarus. @opmel otrdbopa. OCHOBHBIE
HaIpaBJICHUS CEJIEKLUUU: YIYUlIEHUE YpOKailHOCTH, YCTOMUMBOCTU K OMOTUYECKUM H
adMoTHYECKUM (PaKTOpaM.

O3nmopoBiieHNe pacTeHUH OT BUPYCOB C TMOMOIIBIO METOJOB OMOTEXHOJOTHU:

MCTO/BbI KYJIbTYPhI allUKAJIbHBIX MCPUCTEM, TCPMOTCPAIINU, XECMOTCPAIIUH, KPpUOTCPAIINN
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M KOMIUIEKCHON Tepanuu. [lomydeHue 0310pOBIEHHOTO IMOCAJOYHOIO MaTepuana —
KITyOHel KapToess U CaXKEHIIEB MIOI0BBIX KYJIbTYP.

KynpTHBHpOBaHHE pacTUTENHHOTO MaTepHuaia B KyJlbType IN Vitro: OCHOBHEIC
OPUHLIMUIBI U MOJEIM KyJIbTUBUPOBaHMs. KalurycoreHes, CyCHEH3MOHHBIE KYJIBTYpPBI
pacTeHnii. MUKpOpa3MHOXKEHHE pPACTEHUH. DKOHOMHYECKHA >(PGEKT OT BHEIPECHUS
METOJ0B OMOTEXHOJIOTUU B PACTEHUEBOJICTBO.

Kpuoxpanenue pactenuii. Kpuonporexropsl. [locTkpuorenHas pereHeparusi.

buonornyeckue CpCACTBA 3alIUThI paCTeHI/IfIi MNpCUMYIICCTBA U IICPCIICKTHUBELI

npumeHeHus. Tepmoc u cocyn Jlproapa ¢ )KUIKUM a30TOM, KpUOTIPOOUPKH.

JlabopamopHhvie u npaxmuyeckue pabomaol

[Ipaktnueckas pabora «Pa3MHOXKEHHE IIOJOBBIX PACTEHUN YEPEHKOBAaHUEM H
MUKPOPa3MHOKEHUEM — MPUMEP MATUHBI (WIIH 3EMIISTHUKH, €KEBUKH, CMOPOJIUHBI )».

[MpakTuyeckas pabota «BBeneHue pacTeHud B KyJIbTypy IN VItro u moaaepxanue
YUCTOU KYJIBTYPhI SKCIUIAHTOB.

[IpakTrdeckas padota «Pa3MHOxkeHHE KapTodes B TPOOUPKE.

UccnenoBarenbckas pabora «Kak mosgydaloT MOTOMCTBO — BEre€TaTHBHO
Pa3MHOXKAEMBIX KyJIbTYp €CIIM HE CEMEHaMU ?»

UccnenoBarenbckas padbota « BeipanuBanue pacTeHU B IPOOUPKEY.

UccnenoBarenbckasi pabora «Kak O00Xbsi KOpOBKa ypoxaill cmacaja — O

COBPEMEHHBIX CIIOCO0aX OMOJIOTMYECKOM 3aIUThl PACTCHHID.

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekunu». 11 kiaacce (34 v)

1. 'eneTuueckue pecypenbl Poccun (6 1)

Ctpareruu coxpaHeHHUs TeHETHUECKUX pecypcoB. CoxpaHeHue pacTeHuii in Situ u

ex situ.

buopecypcubie koimekiuu Poccuu. Kosutekuus TeHETHYECKHX PECYpPCOB
pactenuit BUP. T'epbapuii BUH. Kommekiusi reHeTHYecKux pecypcoB KHUBOTHBIX
BHUUIPXK. Komiexkunu knerok u mrammoB BHUHNCXM. [lemoHncTpaums

BUJICOPOJINKOB.
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Jlabopamophvie u npakmuyeckue pabomuol
Hccnenosarensckas pabora «llo marepuanam popyma «I'eHeTnueckue pecypcsl

Poccuny» (BeIOpaTh M1000# JOKIaA M MOJATOTOBUTH 110 HEMY COOOIIICHHE).

2. OCHOBBI TeHETHKH U ceJieKIuu (8 1)
HacnencTBeHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3MeHYHBOCTh MyTaIllMOHHAS U MOJIU(PUKAITMOHHAS.

['en — wMaTepuanpHbIl HOCHUTENb HACIEICTBEHHOCTH M  H3MEHYUBOCTH.
HyxnenHoBble KUCIIOTHL. JIOKann3anus F€éHETUYECKOro MaTepuana B KieTke. [leneHue
knetok. Permukanus JIHK. OcHoBHast jorma MosiekyssipHoi Ononoruu. TpaHCKpUTIIIHSL.
Tpancisiusa. Myrauuu.

3aKOH rOMOJIOTHYECKHUX PSJ0B B HACIeACTBEHHOW n3MeHnunBoctu H.M. BaBuiioBa

B 1920 u 2020 rr. JIemoHCcTpaiusi BUACOPOJIUKOB.

JlabopamopHhvie u npakmuyeckue pabomuol
[Ipaktrueckas padbota «MoaudukamoHHass U3MEHUYUBOCTh B IPUPOe» (coOpatTh
Y CPaBHUTH JIUCThS, IIBETKU C OJTHOTO PACTEHUS U/WUJTH C PA3HBIX).

UccnenoBarenbckas padbota «['MO — 310 MmyTauuu uinu Moaudukanum?»

3. Un:xeHepusi B OnoJiorumn pacrenui (15 4)
KiierouHas v reHHast UHKEHEpUsl PACTEHUM I Pa3BUTHSI CENIEKLIUH.
[IpupoHO-TpaHCIEHHBIE PACTEHUSA.
Pacrenus-6nogadbpuxu.

buoTtexHonorndyeckre MeToIbl B CEJEKIIMU PACTCHUM.

['eHeTHUECKOE pPENAKTHUPOBAHUE KYJIbTYPHBIX pacTeHUM. Yem TreHeTudecKoe
peIaKTUPOBaHUE OTIMYAETCS OT FTEHETUUECKON MOAUBHUKAIUH.

[Torick HOBBIX '€HOB-MHMILICHEH: CylecTBYOImKe MeToauku. [Iposenenue in silico
aHaJIN3a.

['eHHas nHXKEHEpUs 36PHOBBIX KYJIBTYp. [ €HHAs MHKEHEPUS XJIONMYaTHUKA. | eHHas
WHXXEHepus Tomata. ['eHHas uHxeHepus cou. [ eHHass HHXKEeHepHUsl TJI00BBIX KYJIbTYP.
['ennas nmkenepus kaprodens. JleMoHCTpaIys BUIEOPOIUKOB.
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Jlabopamopuvie u npakmuyueckue pabomoi
[TpakTuueckas pabora «IlpoBemenue in SiliCO amanmm3a 11 MOMCKA HOBBIX

T€HOBMUIICHEN JIs1 peIaKTUPOBAHUS KYJIbTYPHOIO pacTeHus (Ha BBIOOD)».

4. UnkeHepusi B 0MOJIOTHM KUBOTHBIX (5 1)

COBpeMeHHBIe MCTOAbI B JKUBOTHOBOJACTBC. TpAaHCILIAHTALIWA 3M6pHOHOB,

XUMCPHBIC JKUBOTHBIC, KIIOHUPOBAHHUC.

I'ennas HHKCHCPHA B JKUBOTHOBOJICTBC.

Jlabopamophvle u npakmuyeckue pabomul

[Mpaktuyeckas paborta «IIpoBenenme in SiliCO aHanM3a A TMOWCKA HOBBIX
T€HOBMUIICHEH 7151 peIaKTUPOBAHUSI )KUBOTHOTO» (HA BBIOOD).

HccnenoBarenbckas padota «['eHHas MH)KCHEPHs JKUBOTHBIX: apryMEHTBHI 3a W

IIPOTUB».

21



TEMATHYECKOE IINTAHUPOBAHHUE

Temvr 3anamuii

Konuuecmeo
yacoe

OcHnognoe coodepoicarue

Buowl oesmenvrnocmu obyuarowuxcs

MopnyJib «ATpOTeXHOJIOTMH HACTOsIEro 1 Oyaymero». 10 kiaace

Hayka

1. buorexHomorus xKax

4

Hcropusi BOBHUKHOBEHUS HAYKH, OCHOBHBIC
pazienbl, CBSI3b OMOTEXHOJIOTUU C APYTUMHU
Haykamu (Ouomnorueit, 00TaHUKOMU, 300JI0THEH,
MUKpoOHoIoTHel, OnoxuMuei, GU3n0IOTHEN,
TCHETUKON, MEAUIIMHOM ) U OTPACIIMU
MIPOMBIIIUICHHOCTHU (TTUIIEBAas, JIETKas ), CETbCKOTO
X035 CTBA

(’KMBOTHOBO/ICTBO, PACTEHUEBOJICTBO) U
31paBOOXpaHEHMEM, U3BeCcTHbIE BY3bl 1 HUU,
CBsi3aHHBIE ¢ OmorexHomorueit: OUL]
buotexnonoruu PAH,

®I'bHY BHUUCB,

OI'BHY ®UIL] BUP,

®I'BHY BHUNCXM,

PackpeiBaTh cosiepkaHue TEPMHUHOB U TTOHATHIA:
HayKa, OMOTEXHOJIOTHS, arpOOHOTEXHOIOTUH.
OnwuchIBaTh MPOLECC BBITOJHEHUS UCCIIEA0BAaHUM U
IIPOrHO3UPOBATH PE3YJIbTATHL DKCIIEPUMEHTOB.
XapaxkTepr30BaTh OCHOBHBIC HAYYHBIE LIIKOJIBI B
oOnactu 6norexHonoruu. Paznuyars pa3nesnbl
OMOTEXHOJIOTHHU KaK HayKH.

CpaBHMBATH CBSI3b OMOTEXHOJIOTUU C
Pa3IUYHBIMU OTPACIsIMU HAYKH U
IPOMBIIIJICHHOCTU. BBIABIATH pa3nuuus Mex1y
pazaenamu 6norexHoaoruu. PopMynupoBarthb U
OOBSICHATH MPUHIIMIT PA3BUTUS HAYKU
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OI'BHY Ulul" CO PAH,

OI'AOY BO MOTHU, ®TBOY BOMI'Y,
®I'bOY BO CIIol'Y,

OI'AOY BOHI'Y,

OI'bOY BO PTAY-MCXA umenu

K.A. Tumupsizena.

CoBpeMeHHbIe HarpaBJICHUs pa3BUTHS
arpoOuoTexHosioruii. Metozpl GMOTEXHOJIOTUU B
HayKe U MpaKkuKe

OUOTEXHOJIOTHH.

BrinonnHeHue nmpeyioKeHHBIX UCCIIeI0BATEITECKUX
pabor:

«Co3nanne OMOIOrMYECKH aKTUBHBIX JO0ABOK U
BUTaMUHOBY, « BbIBe/IeHHE HOBBIX COPTOB pacTeHHUIA,
MOPO/T )KUBOTHBIX C 33JJaHHBIMU CBOMCTBAMM,
«Co3nanue 6akTepuii, CHOCOOHBIX MepepadbaThIBaTh
He(Th ¥ YCTPAHATH MOCIEACTBHSI €€ PA3IUBOB:
IUTFOCHI U MHUHYCBDY. DKCKypcus «buotexnonorus:
HayKa ¥ KU3Hb» B By3 niuu HUU

2. O0mue MoHATHS
OHUOTEXHOJIOTHH

[ToHsATHE OMOTEXHOJIOTUH. 3aUeM YEIIOBEKY
OMOTEXHOJIOTMH, B YEM UX MPEUMYILECTBO MEPE]]
XMUMUYECKUM CUHTE30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTMH: TPOMBIIIIJICHHbIE
MUKPOOPTraHU3MBbl, KIIETKH U TKaHU PACTEHUH,
JKABOTHBIX.

[Tpaktuyeckas padora «[Ipumepsl mpuMeHeHus
OMOJIOTMYECKHUX 0OBEKTOB B TBOEH JKU3HI

PackpriBaTh conepikaHre TEPMUHOB W TTOHSATHI:
00BEKTHI OMOTEXHOJIOTHH, KIIETKA U TKaH!
pacTeHUH, )KUBOTHBIX, MUKPOOPTaHU3MBI.
OnuceIBaTh MpoIecc OMOTEXHOJIOTHIECKOTO
MIPOU3BOICTBA. XapaKTEPU30BATh Pa3INUHBIC
00BEKTHI OMOTEXHOJIOTHH.

Paznuyarh npoMbINIIICHHBIE MUKPOOPTaHU3MBI,
KJICTKH Y TKaHU PACTECHUH, )KUBOTHBIX KaK
OonoTexHonornueckue 00bekThl. CpaBHUBATH MEXKIY
co00if MpoIIecChl XUMUIECKOTO CHHTE3a U
OMOTEXHOJIOTUH.

BrisiBnsaTe HanbOonee 3 GeKkTUBHBIE OOBEKTHI
OMOTEXHOJIOTHH. XapaKTepru30BaTh 0COOCHHOCTH
CTpOCHUS ¥ (PYHKIIMH PA3THYHBIX OHOJIOTHYSCKHUX
00BbekTOB. DOpMyTHPOBATh U OOBACHATH TPUHIIUI
paboThl OMOTEXHOJIOTHYECKOTO TIPOU3BOICTBA
BbIOpaHHOM TPYyMIBI BEIIECTB/ MaTEPHUATIOB

23



3. OcobenHoctu
arpoOMOTEXHOJIOTHUHI

Ilenrm u  3agaun arpoOMOTEXHOJIOTHH.
OcHOBHBIE OOBEKTHI ArpOONOTEXHOJIOTUH.

buotexHonornyeckre noxo/bl Ui HaIeKHOTO
COXPaHEHHUS KOJUIEKIIMI TeHEeTUYECKUX PECYPCOB
pacTeHH U )KUBOTHBIX. [IOHSATHS O MOJIEBBIX, IN
Vitro u kpuokoJuIeKIusax. Poct u pa3Butue
KUBOT'O O0OBEKTa B 3aMKHYTOH CUCTEME B
KOHTPOJIMPYEMBIX YCIOBHUAX: KaK 3TO BO3ZMOXKHO.
OCHOBHBIE TIOMEIIEHUS IS TOTHOLCHHOM
paboTHI JTabOPATOPUU OMOTEXHOJIOTHH
(TamMmuHapHAasi KOMHATa, CBETOBAs, aBTOKJIABHAS
KOMHATbI, TOMEUICHHE I PUTOTOBICHUS
MUTATEIBHBIX CPEJl, MOCYHAs): UX PYHKIIMOHAT U
ocobeHHOCTH. OCHOBHBIE TPUOOPHI [Tt
OpraHu3aIuy J1a00paTOpuH OMOTEXHOJIOTHH, UX
GYHKIIUM 1 BO3MO>KHOCTH (2BTOKJIAB,
Cyx0xapoBo# mkad, nuctTiuiarop, pH-merp,
BECHI, JJaMHHAP-00KC, CTEPUITU3ATOP
WHCTPYMEHTOB, CBETOBAsl YCTAaHOBKA,
KIIUMaTH4eckas kamepa, Y @-uoHuzarop,
XOJIOTMITBHUKY JIJISL XpPAaHCHUS ITUTATEITBHBIX CPEJT
u ap.). UHCTpyMEHTHI AJ11 IPUMEHEHUS METOJI0B
OMOTEXHOJIOTUN PACTeHUH (TIperapoBaibHast
UTJIa, CKAJIbIIENh, ITMHIIET, HOXKHUIIBI). OCHOBBI
TEXHUKH 0€30MacHOCTH TP paboTe ¢
npubopamu. OCHOBHBIE TPUOOPHI IS
OpraHu3aIy J1abopaTopruu OMOTEXHOJIOTHH:
aBTOKJIaB, CyX0>KapoBOi mIKad, AUCTUILIATOP,
pH-meTp, Bechl, TamuHap-00KC, CTEPHIIU3ATOP
WHCTPYMEHTOB, CBETOBAsl YCTaHOBKA,
KJINMaTH4YecKas kamepa, Y O@-uoHu3aTop,
XOJIOUJIBHUKY JIJISI XPAHEHUS MU TATENbHBIX CPel
U JIp.

PackpsiBaTh coep:kaHue TEPMUHOB U ITOHSATUI:
COXpaHEHHE PACTCHUN H KUBOTHBIX, BUIBI
KOJUIEKIIUHA TeHETUYECKOTo pa3Hoo0pasusl.
OnuceIBaTh MPOLIECC COXPAHEHUSI W PA3MHOXKEHUS
pacTeHuil B KOHTPOJIUPYEMBIX YCIOBHUSIX CPEIbI.
XapaxTepu3oBath (a3bl pocTa U Pa3BUTHUS
pacTeHuli B 3aMKHYTOM CUCTEME.
Pa3znuyath npeumyiecTBa U HEAOCTATKU
Pa3IMYHBIX THUIIOB KOJUIEKIIUH.
CpaBHuBaTh 3Tansl padoTel B JabopaTopuu
OMOTEXHOJIOTHH.
BrisBisiTe HanOomee 3G heKTUBHBIE TPUEMBI IS
coxpaHeHHs 00pa3I0B PACTCHUI U )KUBOTHBIX.
XapakTepru3oBaTh 0COOCHHOCTH CTPOCHUS U
GbyHKIIMU 00pa3I0B PACTEHUN.

®opmyupoBaTh U OOBICHATH PUHITHIT
KPUOKOHCEPBAIMH PACTCHHIA

24



4. KynbTypa KJIETOK U
TKaHeu

Meroas! KyIbTypbl KIIETOK U TKAHEH B
ceslekumu. Kamnycnas kynetypa. Kynetypa
KJIETOK U arperaToB kieTok. KynpTypa
npororuiacToB. [lonydyeHne comaTnyeckux
rUOpUA0B METOJIOM CIUSHUS U30JIMPOBAHHBIX
IIPOTOILIACTOB.

Kierounas cenexuus. Mcnons3oBanue
ralIouiny B cestekuyu. [Ipumepsl mpumMeHeHus
KYJbTYp KJIETOK U TKAHEM B Hay4HBIX
HCCIIEIOBAHUSAX U B NpaKTuKe pazanunbix HUM:
3HAKOMCTBO C JIUTEPATypOi — HAyYHBIMU
MyOTUKaUsIMU IO Pa3HbIM 00bEKTaM (MHUKPOOBI,
pacTeHusl, )KUBOTHBIE).

XapakTepucTHKa KIETOK, KyJIbTUBHPYEMBIX iN
vitro.

MopdoreHeTuueckue myTH pa3BUTHs KIETKH iN
vitro.

W3BecTHBIE KOJUIEKLIUN OMOTEXHOIOTHYECKUX
00BEKTOB — UX POJb, 33/1a4H, COCTAB, IPUMEPHI
(in Vitro KoJUIeKIMK pacTeHUH, KOJICKIIHH
IITAMMOB MUKpOOpranu3mMoB. CeMuHap 1o
IIPOYUTAHHOM JINTEPATYPE, AOKIIAIbI
oOyyaromuxcsi). bruorexHomorust mpous3BoACTBa
KYJbTYpPBI KIIETOK, TKAHEH U OPraHOB PACTEHUM.
[IpakTuueckas padota «IIpoTomiacTel KIETOK.
HccnenoBaTensckas pabota

«Cy1ecTByOINEe KOJUIEKIIMU KJIETOK M IITaMMOB
B Poccun 1 ux posib B pa3BUTHM F€HETHUECKUX
TEXHOJIOTHIN».

UccnenoBatensckas padora «I'.J]. Kapneuenko
KaK T€HETHKIKCIIEPUMEHTATOP U OMOTEXHOJION

PackpsiBaTh coaep:kaHre TEPMUHOB U IIOHATHI:
KaJuTyc, MPOTOIIACT, COMaTHYECKUI rHOpH L,
rarion i, IITaMM.

OnwuceiBate mpouecc

KYJIbTUBUPOBAHUSL KJIETOK M TKAHEH paCTCHUU U
KUBOTHBIX.

XapakTepu30BaTh pa3Hble ITanbl KyJIbTUBUPOBAHUS
KJICTOK U TKAaHEW PACTEHUH U )KUBOTHBIX.
BrisBiare Hanbosnee 3¢ (eKTUBHBIE METOIbI
KyJIbTUBUPOBAHUS KJIETOK M TKaHEW paCTEHUH,
KUBOTHBIX, MUKPOOPTaHU3MOB.

XapakTepu30BaTh OCOOEHHOCTH CTPOECHUS U
(YHKIMU KJIETOK W TKaHEW pacTeHHA, )KUBOTHBIX,
MHUKPOOPTraHU3MOB.

DopMyIUPOBATH U OOBSICHATH IPUHITUTI
BBDKHBAEMOCTH, POCTA U Pa3BUTHUS
KYJIbTUBHPYEMBIX KJIIETOK U TKaHEH
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5. IlurarenpHble cpeabl
JUIs arpOOMOTEXHOJIOT Ui

Makpo- 1 MUKPO3JIEMEHTBI, UICTOYHUKHU
YIJIEBOJOB, BUTAMUHBI, )KEJIIUPYIOIIUE areHTHI.

Tumsl mUTaTeNbLHBIX CpCa — )KUIKUC U TBCPABIC.

[TuTarenbHble cpeabl A1 OMOTEXHOJIOTUU
pactenuii. Pa3paboTka HOBBIX MUTATEITHHBIX
Cpel, B TOM YHCJIE BKIHYAOINX
OMOCTUMYJISITOPHI M IPYTUE PETYIIATOPBI POCTA.
MeTobl ONTUMHU3a1UHU IUTATEIbHBIX CPE.
OcCHOBHbBIE KOMIIOHEHTBI TUTATENIbHBIX CPELL
(MaKpo3J71€MEeHTbl, MUKPO3JIEMEHThI, ICTOUHUKHU
yIJI€po/a, BUTAMUHBL, KEJIUPYIOLIUE areHThl,
perynsaTopsl pocta). YpoBeHb pH nurtarenbHOR
Cpelbl U €ro BIMSHUE HA Pa3BUTHE PACTCHUM.
Becsl, pH-meTp.

JlaGoparopHas pabota «IlurarenbHbie cpeapl 1
YCIIOBUS KyJIbTUBUPOBAHMUSI, KyJIbTYPbI
PACTUTEIBHBIX KJIETOK U TKaHEM».
IIpakTryeckas pabora

«IIpuroroBieHrne CTOKOBBIX (MaTOYHBIX )
pacTBOpPOB MAaKpO- U MUKPO3JIEMEHTOB
MIATATEJIBHOM CpeJibl MO Iponucu Mypacure u
Ckyray.

[IpakTuueckas padbora

«IIpuroroBieHNE TUTATEIBHBIX CPEL IS
BBEJICHUSI B KYJIBTYpY IN Vitroy

PackpsIBaTh conep:kaHue TEPMUHOB U ITOHATHUM:
MUATATEIbHAs CPENA, KOMIIOHEHTHI TUTATEIbHOU
cpensl, pH pactBopa.

OnuceIBaTh MPOLIECC MPUTOTOBIICHUS MUTATEIbHBIX
Cpen sl pa3HbIX OOBEKTOB.

XapakTepu30BaTh IPOLECC TPUTOTOBICHUS
IIUTATENIbHBIX CPEJl B 3aBUCUMOCTU OT BHIOPAHHOTO
o0BekTa uccieqoBanus. Pa3nuyars TUIIBI
IIUTATENIbHBIX CPEJl B 3aBUCUMOCTHU OT 3a/1a4ul
KYJbTUBHPOBAHUS.

CpaBHUBATh paCTBOPUMOCTb BEILIECTB BO BpeMs
MPUTOTOBJICHUS

NUTATENbHbIX cpell. CpaBHUBATH TUIIbI TUTATEIbHbBIX
Cpea B 3aBUCHUMOCTU OT UX COCTAaBa.

BrisiBisTh HanOoJiee BaXKHbIE KOMIIOHEHTBI
MUTATENLHOM Cpe/ibl U MPOTHO3UPOBATH dPPEKT OT
HEXBAaTKHU KaX/10I'0 M3 KOMIIOHEHTOB.
XapakTepu3oBarh (PyHKIIUHA KOMIOHEHTOB
NUTaTeNbHBIX cpell. DopMynupoBaTh U OOBICHATH
IIPUHLIMI KyJIbTUBUPOBAHUS PACTEHUI HA
MUTATENbHBIX CPeax pa3IMuyHOro COCTaBa
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6. Perynsartopsl pocTa Kak
bakTopsI ycrexa
OMOTEXHOJIOIMH PaCTEHUN

Pocr u pazButHe pacTeHuUN.

OcranpHble dTallsl oHToreHesa. Oomnme
3aKOHOMEPHOCTH POCTa PaCTCHUH.

OcHoBHbIE KJIacCchl PUTOTOPMOHOB

(ayKCHHBI, IUTOKUHUHBI,

rub6epemmnbl, ABK, stunen u ap.) u ux
(YHKIIUU Ha pa3HBIX dTAMax Pa3BUTHS
pactenus. VI3BecTHbIE reHETHYECKHE
MEXaHHU3MBbI, KOHTPOJHUPYIOIINUE POCT U
pa3BUTHE PaCTEHUN. DHAOTCHHBIE U SK30T€HHBIC
PETYISITOPBI POCTa PACTCHHUI B IPOOHUPKE.
JlaGopaTopHas pabora

«DeHOTHITYECKAS OIICHKA POCTa M Pa3BUTHSI
pacTeHHii B 3aBUCIMOCTH OT HAIUYUS
(bUTOTOPMOHOB B MTUTATEILHOUN CpPEIe»

PackpsIBaTh conep:kaHue TEPMUHOB U ITOHATHUM:
(UTOrOpMOHBI, PETyJIATOPBI POCTA PACTEHUH.
OnuceIBaTh MPOLECC POCTA U Pa3BUTHS PACTEHUM.
XapakTepHu30BaTh MPOLIECC pOCTa U Pa3BUTUSA
pacTeHuii B 3aBUCUMOCTH OT T'€HOTHIIA U
OKPY>KaIOLIUX YCIOBUH.

PaznuuaTth QyHKIUH peryasTOPOB POCTA.
CpaBHUBaTh (QYHKLUU PEryJIATOPOB POCTA.
BbISBIIATE GYHKINU PEryJISITOPOB POCTA IO
npeUIoKeHHBIM 3 dexram. XapakTepu3oBarhb
0COOEHHOCTH CTPOSHHSI U (PYHKIIUHU Pa3THIHBIX
(UTOrOPMOHOB.

®opmynupoBaTh U OOBSICHATH PUHIIAIT BO3ACHCTBHS
(UTOrOpMOHOB Ha POCT U Pa3BUTHE PACTECHUN

7. buotexHosorusa
pacTeHui

10

Bo3moxHOCTH IPUMEHEHUS
arpoOMOTEXHOJIOTHI B CEJICKITUH,
CEMEHOBOJCTBE U TMTOMHUKOBOJCTBE.
bone3nn 1 IMMYHHTET paCTECHUM:

ot H.W. BaBuiosa 10 COBpEMEHHOCTH.

Y cKopeHHas U TpaJAULIMOHHAS CEJICKIIUS:
COKpAI[aeéM CPOKH MOJIY4YEHHUS HOBBIX COPTOB.
OcHoBHble MeTOABI cenekiuu. [ ndpuanzanus.
®opmbl 0TO0pa. OCHOBHBIE HATIPABJICHUS
CEJIEKIINHN: YIYUYlIeHUE YPOKaUHOCTH,
YCTOMYUBOCTU K OMOTHYECKUM M aOMOTHUECKUM
(hakTopam.

O310pOBIIEHNE PACTEHUI OT BUPYCOB C
MTOMOIILIO0 METOJOB OMOTEXHOJIOTUU:

METO/Ibl KYJIbTYpBI allUKAJIbHBIX MEPUCTEM,
TEPMOTEPAIINU, XEMOTEpANuH, KPUOTEPAlIUU U
KOMILUIEKCHOM Tepanuu. [loyuenue

PackpriBaTh conepikaHre TEPMUHOB U TTOHSATHH:
CeJIeKIsl, CEMEHOBOCTBO, TMTOMHUKOBO/ICTBO,
MUKpPOPa3MHOKEHHE PACTEHUM, 03/I0pPOBJICHHE
pactennii. OMUCHIBATH MPOIECC MUKPOPA3MHOKEHUS
pacTeHUid, CO3/1aHHUs HOBOT'O MCXOJJHOTO MaTepHana
JUTSI CETICKITUH, OTOOPa, 037J0POBIICHUS PACTEHUH H
MOJTy4eHHUsI 03J0POBIEHHOTO MOCAI0YHOTO
MaTepuaa.

XapakTepu30BaTh MPOIIECC YCKOPECHHON U
TPAIUIIMOHHON CEJICKIINH, MUKPOPA3MHOKCHHSI,
037I0pOBIIeHUs pacTeHuil. PaznuuaTs MeToabl
CEJICKITHH, CITOCOOBI 037I0POBIICHUS PACTECHUH.
CpaBHUBATH METOIbI CENEKITHH, CITOCOOBI
037I0OpOBJICHUS pacTeHui. BwISBIATE Hanboee u
HauMmeHee (P PeKTUBHBIE CIOCOOBI TTONyUEHUS
HCXOHOTO MaTepraja JUIsl CeJICKIIUHU; 03I0POBIICHHIS
pacTeHUN.
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03710POBJIEHHOTO [10Ca/I0YHOT0 MaTepuana —
KIIyOHel kapTodels UM Ca)XeHLEB II0J0BbIX
KYJBTYP.

KynbTuBupoBaHue pacTUTEIbHOIO MaTepuania B
KyJIbType in vitro: OCHOBHbIE IIPUHIIMIIBI U
MoOJIeNIN KyJIbTUBUpOBaHus. Kamycorenes,
CYCIIEH3UOHHBIE KYJIbTYPbl PACTEHUH.
Mukpopa3MHOKEHUE PACTEHUM.
OkoHOMUYecKUi 3pPeKT oT BHEIpEeHHUs
METO/I0B OMOTEXHOJIOIMH B PACTEHUEBOJICTBO.
Kpuoxpanenue pacteHui.

KpuormporekTops!.

[TocTkprorennas perenepanus. buonornueckue
CpeZACTBa 3aIUThl PACTECHUI: IPEUMYILIECTBA U
NEepCIEKTUBBI TpUMeHeHus. Tepmoc u cocyn
Jbroapa ¢ *KHJIKUM a30TOM, KPHOIIPOOUPKH.
[IpakTnueckas padbora «Pa3mHoxenune
IUIOZI0OBBIX PACTEHUH YePEHKOBAaHUEM U
MHUKpPOPa3MHOXKEHHEM — IIPUMEP MaJIUHbI (MK
3eMJISTHUKH, €)KEBUKH, CMOPOAHUHBI)».
[IpakTuueckas padota «BBenenue pactenuii B
KyJIbTYypy In Vitro M nojjiep:kaHue YUCTOM
KYJbTYPBI SKCIUIAHTOB.

[IpakTryeckas padora «Pa3mMHOXeHUE
kaprodens B npobupke». Mccnenoparenbekas
pabora «Kak momyyaroT moTOMCTBO
BEreTaTUBHO Pa3MHOKAEMBIX KYJIbTYp €CIIH HE
cemeHamu?» MccnenoBarenbckas padboTa
«BrpIpamuBanue pacTeHUl B IPOOHUPKEY.
HccnenoBatensckas padbota «Kak 60Kbs
KOpPOBKa ypOsKail criacajga — O COBPEMEHHBIX
crioco0ax OMOJIOTHYECKOH 3alUThl pACTEHUI»

XapakTepu30BaTh OCOOEHHOCTH M (PYHKIIMU METOIOB
CeJIeKLIMH, CIIOCOO0B 03J0POBJICHUS PACTCHUH.
®opmynupoBaTh U OOBICHATH TPUHIIHIT
TPAJULMOHHON U YCKOPEHHOW CEeNeKLUH, TPUHIUI
paboThI TOTO WM HHOTO METO/1a 03/10POBIICHUS
pacTeHuit

WUTOIO IO
MOJIYJTIO

34
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Monayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekmumn». 11 kiaace (34 4)

1. 'enernyeckue 6 Crpareruu coxpaHeHusl TeHETUYECKUX PackpriBaTh copepkaHie TEPMUHOB U TOHSATHUI:
pecypcsl pecypcoB. CoxpaHeHue pacTeHuii in Situ u ex COXpaHCHHE pacTeHHi N Situ u ex Situ.
Poccun situ. OnuceIBaTh MPOLECC COXPAHEHUS PACTEHUH B
Bbuopecypcubie komnekuun Poccun. Komekuust | ycnoBusix in Situ u ex situ.
TE€HETUYECKUX pecypcoB pactenuii BUP. XapakTepHu30BaTh CIIOCOOBI COXPAaHEHUsI PAaCTCHUHN B
I'ep6apuii BUH. Kosutekius reHeTHIeCKIX ycaoBusax in Situ u ex situ.
pecypcoB xuBoTHBIX BHUUIPXK. Kosuekuun Pasznmuyark crmocoObl COXpaHEHUS PACTCHUN B
kieTok u mrammoB BHUMCXM. yCIoBusX N Situ u ex Situ.
Wccnenosatenbckas padora CpaBHHBaTh OCOOCHHOCTH COXpPAaHEHHS pacTEHUH B
«ITo marepuanam popyma ycaoBusax in Situ u ex situ.
«I'enernueckue pecypcesl Poccun» BrusBiisate Hanbomee d3pGeKTUBHBIN PHEM 15
COXpaHEHMs KOHKPETHOTO 00pa3iia pacTeHUH.
XapakTepu30BaTh OCOOCHHOCTH U (PYHKIWH.
dopmynrpoBaTh U 00BSICHATH IPUHIMII iN Situ 1 ex
SitU coxpaHEeHUs] TCHETHYECKUX PECYPCOB paCTECHHIA
2. OCHOBBI TEHETUKH U 8 HacnenctBeHHOCTD M M3MEHYMBOCTD — PackpeiBaTh conep:kaHue TEPMUHOB U IOHATHI:

CCIICKIIMH

OCHOBHBIE CBOVICTBA KUBBIX OPraHU3MOB.
N3MeHYnBOCTh MyTALIMOHHAS U
MoauduKaoHHas. ['eH — MaTepruaibHbIN
HOCUTENb HACJIEICTBEHHOCTU U U3MEHUYUBOCTH.
Hyxkneunosble kuciaotsl. Jlokanuzanus
T€HETUYECKOT0 MaTepuaia B Kierke. Jlenenue
kierok. Perummkarus JIHK. OcHoBHas morma
MOJIEKYJISIPHOI OMOJIOTHH.

Tpanckpunuus. TpaHcisanus.

MyTranuu.

3aKOH TOMOJIOTHYECKHUX PsJIOB B
HaclieacTBeHHOM n3MeHnunBoctd H. .M. BaBuiiosa
B 1920 u 2020 rr.

[Ipaktuyeckas pabora «MonupukarmoHHas
W3MEHYUBOCTh B MpHpoe» (coOpaTh u

HACJEeACTBEHHOCTh, U3MEHYMBOCTD, TeH, JIHK, PHK,
0€eJ0K, 3aKOH TOMOJIOTHYECKUX PSI0B B
HACJIEICTBEHHOW N3MEHYMBOCTU. ONUCHIBATH
MPOSIBJICHUS MOAU(PUKAIIMOHHON U MyTaIMOHHON
n3menuuBocty, ctpoenue JJHK u PHK, 6enkos.
XapakTepHu30BaTh CTPOEHUE U (PYHKIIUH
HYKJIEMHOBBIX KUCJIOT, OEJIKOB.

Pa3znuyars Tunel n3meHunBoctd. CpaBHUBATh
MYTallUOHHYIO U MOJU(UKAIIMOHHYIO U3MEHUYHUBOCTD.
BbIsBIATE MOAM(UKAIIMN 1 MyTaLIUH.
XapaktepuzoBaTh ocobeHHocTH U Qynkiuu JJTHK,
PHK, 6enxoB. @opmynupoBaTh U 00BSICHSITH
MIPUHIMUIT JEHUCTBUSA 3aKOHA TOMOJIOTMYECKUX PAJIOB B
HACJIEACTBEHHON U3MEHUYNUBOCTU
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CPaBHUTH JIUCThS, IIBETKH C OJJHOTO PACTCHUS
W/WAIM C Pa3HBIX).

Uccnenoparenbckas padora «I' MO — 3t0
MYTalUU WIH MOAU(PUKAIIIN ?»

3. Unxenepus B
OMOJIOrUM pacTEeHUH

15

KireTounast ¥ reHHas MH)KEHEPUs] PAaCTCHUH JUIs
Pa3BUTHS CEIEKIUU.

IIprpoaHO-TpaHCT€HHBIE PACTECHHUS.
Pactenus-6uodabpuku. buorexnonornyeckue
METOJIbl B CEJIEKIUU PACTEHUM.

I'enernueckoe peakTUPOBAHUE KYJIbTYPHBIX
pacTeHuil. YeM reHeTH4eCKoe PelaKTUPOBAHKE
OTJIIMYAETCS OT TEHETHUECKOW MOTU(UKAIIHH.
[Tonck HOBBIX T€HOB-MHUILIECHEM:
CYILLIECTBYIOINE METOJUKH.

IIposenenue in silico anamusa.

I'ennas nHX)eHepus 3epHOBBIX KyIbTyp. I eHHas
MHXXEHEpUs XJIONMUaTHUKA. [ eHHas MHKeHepUs]
TomaTta. [ 'eHHas nHxxeHepus cou. [ eHHas
MHXXEHEpUs IUIOAOBBIX KynbTyp. ['eHHas
WHXXeHepus KapToders.

I[MpakTuueckas padora «IIposenenue in silico
aHaJIM3a JUIsl TOMCKa HOBBIX T€HOB-MUILIEHEH
JUIS PENAKTUPOBAHUS KYJIbTYPHOTO PACTEHUS
(1a BBIOOD)»

PackpbIBaTh conepkaHre TS PMUHOB U ITOHSTHN:
KJICTOYHAs ¥ TeHHAs WH)KEHEPUS PACTCHUM,
reHeTuueckoe pegaktuposanue, 'MO, in silico
aHaJM3.

OnuchIBaTh NPOIECC KIETOYHOW M FeHHOM
WHXXCHEPUU PACTECHUH, IPUHIIUITH TEHETUIECKOTO
penaktupoBanus, cosganre 'MO, sramsl in silico
aHaIM3a.

XapakTepu30BaTh COBPEMEHHBIC JIOCTHKCHHS TCHHOM
Y KJICTOYHOW MHYKEHEPHUH Pa3HbIX BUJIOB PACTCHUH,
nposeaenue in silico ananusa.

PaznuuaTh reHHYI0 ¥ KJIETOYHYIO HHKEHEPHIO.
CpaBHHBaTh OMOTEXHOJIOTUYECKHUE METO/IbI B
CEJIEKIIMM PACTEHUN. BBIABIATE paznudus MExXay
TeHETUYECKUM PEJaKTUPOBAHUEM M F€HETHUECKOMN
Moaudukammeit. XapakTepu3zoBaTh 0COOEHHOCTH H
byHKIUH.

dopMyTUpPOBATH M OOBSICHIATH TPUHIIHIT KJISTOYHOU 1
TeHHON MH)KEHEPHH, TeHETUYECKOTO PEIaKTHPOBAHUS
¥ TeHETUIEeCKOW Mo tuduKamm
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4. Unxenepus B

OMOJIOTMH KMBOTHBIX

CoBpeMEHHbIE METObI

B )KHBOTHOBOJICTBE: TPAHCIUTAHTAIIUS
IMOPHOHOB, XUMEPHBIC KHBOTHBIC,
KJIOHUpOBaHKe. | eHHAast HHKECHEpHs B
’KUBOTHOBOJICTBE.

IIpaktrueckas pabora «IIpoBeaenue in silico
aHaAIIN3a IS TOMCKA HOBBIX TCHOB-MHIIICHEH

JUISL pETAaKTHPOBAHHUSI )KUBOTHOTO» (Ha BBIOOD).

Hccnenosarenbsckas padora «I'enHas
WH)KEHEepHUs )KUBOTHBIX: apIYMEHThI 33 U
IIPOTUB»

PackpsIBaTh conep:kaHue TEPMUHOB U ITOHATHUM.

OnuceIBaTh TpaHCINIaHTalIuIo 3M6pI/IOHOB, XUMEPHBIX

JKUBOTHBIX, KJIOHUPOBaHUE.

XapakTepu30BaTh TPaHCILIAHTAIMIO SMOPHOHOB,
XUMEPHBIX )KUBOTHBIX, KIOHUPOBAHHUE.
Pa3znuyars TpaHcmaHTalMIO SMOPHOHOB, XUMEPHBIX
JKUBOTHBIX, KJIOHUPOBaHUE.

CpaBHUBATH TPAHCIUIAHTAIIUIO YMOPHUOHOB,
XUMEPHBIX )KUBOTHBIX, KIOHUPOBAHHUE.
XapakTepu30BaTh 0COOCHHOCTH U (DYHKIIUU.
dopMyTUPOBATH U OOBSICHITH IPUHIIAIT TEHHON
WHXEHEPUH, TEHETUYECKOr0 peAaKTUPOBAaHUS U
TCHETUYECKON MOAM(PUKAITUN

HUTOI'O 1O
MOYJIIO

34

OBILIEE
KOJIMYECTBO
YACOB
[TIPOT'PAMME

I10
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IMPUJIOKEHUE. ®UJIBMbI U 3AITMCHU TEJIEBU3UNOHHBIX ITPOI'PAMM

Moayib « ArpoOTeXHOJIOTHH HACTOsIero u oyaymero». 10 kiacc
Tema 1. Buomexnonozusa Kax Hayka

HoxymenTanbnbliii punsm Ceprest bpunesa «Hosbiit cBet. Hukonait BaBunosy. —
URL.: https://smotrim.ru/video/2618068

JoxymenTanbHbiid punibM «CeMmeHa, KoTopble cracyT ueiaoBedecTBo». — URL:

https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Monyab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cejiekunm». 11 Kkiace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokyMeHTabHBIN QuiibM «30J10TOM 3eeHbIi 3amacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHogbl cenemuxku u celeKyuu

dunbpmbl U3 1EKIIa «MaTpuiia Hayku». Science and plants. Hayka u pactenus.
3epHnobodoBeie. — URL.: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Huicenepusn 6 ouonozuu pacmenuil

®dunpMbl U3 UK «Matpuiia Haykny. Science and plants. Hayka u pacrenus.

I'enetnueckoe penaktupoanue. — URL: https://tvspb.ru/programs/releases/107337/ 40
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