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MNOACHUTEJBHASA 3AIINCKA

AKTYaJIbHOCTh M HA3HAYEHHe MPOrPaMMBbI

Pabouast mporpamMmma yuebHoro kypca «CoBpeMeHHbIE arpOOHMOTEXHOIOTHI IS
cpeaHero oOiiero oo6pa3oBaHus (1ajgee — mporpaMmma) pazpaboTaHa B COOTBETCTBHH C
TpeboBanusimu  DenepanbHOr0 rocyJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHJapTa
cpennero o6bmero ob6pazoBanus (PI'OC COQO), opueHTHpoBaHAa Ha OOECIECUYECHHE
WHIUBUIYAIbHBIX MOTPEOHOCTEH O0O0y4alolmMXCcsi M HampaBieHAa Ha JOCTHXKEHUE
IUTAHUPYEMBIX PEe3yJbTaTOB OCBOCHHUS MPOTPAMMBI CpPEIHEro o01iero odpazoBaHUs C
y4eToM BBIOOpa yYaCTHHKAMHM OOpa30BaTEIbHBIX OTHOIIEHHWH KypCOB BHEYPOUYHOMU
JESTENIbHOCTH. OJTO TIO3BOJISIET OOECHEeUNTh EAMHCTBO OOS3aTEeNbHBIX TpPeOOBaHUM
®I'OC COO BO BceM MPOCTPAHCTBE MIKOJIBHOIO 00Opa30BaHUs: HE TOJBKO Ha YPOKE, HO
¥ 32 €ro MnpeaeIamH.

HacTosmuii kypc mpeaHazHadeH sl YyIIIyOJIGHHOTO U3YYeHHUs OWOJIOTUYECKUX
SIBJICHUI U 3aKOHOMEPHOCTEH, paciiupenusi 0a30BbIX 3HAHUN, PA3BUTUS MPAKTHUECKUX
YMEHUHN U HABBIKOB B COBPEMEHHOM OMOJIOTHH.

AKTYaJIbHOCTH Peajin3aiuy NporpamMmmbl

[TporpamMmMoil npeaycMOTpeHO (HOPMHUPOBAHHE COBPEMEHHOIO TEOPETUUYECKOTO
YPOBHSI 3HAaHWW, a TakkKe TMPAKTUYECKOTr0 OmblTa paboThl ¢ J1ab0paTOpHBIM
0o00py/I0BaHUEM, OBJAJICHUE MPUEMaMHU HCCIEA0BATEIbCKON AESATENbHOCTH. MeToabl
OpraHM3aly  00pa30BaTEJIbHOM M HAYyYHO-HUCCIIENOBATEIbCKOW  AESITEIBbHOCTU
npeaycMaTpuBaloT (OPMUPOBAHHWE Yy OOYyYaAIOUIUXCS HECTaHIAPTHOTO TBOPUYECKOTO
MBIIIICHHSI, CBOOOBI CAMOBBIPAKEHUS U MHAUBHUTYaIbHOCTH CYKICHUI.

Jlyis momHOTO y4yeTa MOTpeOHOCTEW O00YyYaromuxcsi B MPOrpaMMe HCIOIb3YeTCs
mu(ppepeHIUPOBAaHHBIN TOAXO0M, YTO CTUMYJIUPYET OOY4YalolIerocss K YBEIHYEHUIO
NOTPEOHOCTH B MHIMBUYaTbHOU, MHTEIJICKTYaTbHOW U TTO3HABATEIBHON IEATEILHOCTH
U Pa3BUTHIO  HAYYHO-HUCCIENOBATENbCKMX  HaBBIKOB.  [Iporpamma  craHer
BOCTpEOOBAHHONW B IIEPBYIO OUYEpe/lb OOYYAIOIIUMHCS, KOTOPhIE HMEIOT CTOMKHUI
UHTEpEC M COOTBETCTBYIOLIYI0 MOTHBALMI0O K M3YYEHHUIO MPEIMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIa, ECTECTBEHHBIX HAYK U TEXHOJOTHUH.

B mHacrosmiee BpeMs Owosormdeckoe 0Opa3oBaHHE JIOJDKHO OOECICUUTh
BBIITYCKHUKAaM BBICOKYIO OMOJIOTUYECKYIO, SKOJOTUYECKYIO U TPUPOJIOOXPAHUTEIBHYIO
I'PaMOTHOCTb.

3HaHUs B 00JacTM OCHOBHBIX OHMOJOTMYECKHX 3aKOHOB, TEOpUA U HAEH
(GbOpMHPYIOT HPAaBCTBEHHBIC HOPMBI W TPUHITUIIEI OTHOIICHHUS K JKUBOW mpupoge. B
KayecTBE IICHHOCTHBIX OPHUEHTHPOB OHMOJOTMYECKOTO O00pa30BaHUS BBICTYIAIOT
00BEKTBI, U3y4YaeMble B Kypce OHOJIOrMHM, K KOTOpPbIM Yy ydammxcsa (opmupyercs
[IEHHOCTHOE OTHOIIeHHWe. [Ipum >TOM BeaylIyl0 poOJib WrpalT TO3HABATEIbHBIC
IIEHHOCTH, TaK KaK JaHHBIA YYCOHBIH TPEAMET BXOAUT B TPYIITy NPEIMETOB
MO3HABATEIILHOTO IIMKJA, TJaBHAs I€7Tb KOTOPHIX 3aKII0YaeTcs B HW3YYCHHUU
COBPEMEHHBIX CITOCOOOB PENICHHsI TI00aIbHBIX MpobieM coBpemeHHOCTH. [Iporpamma
npecieayeT He TOIbKO 00pa3oBaTelibHbIe, HO U BOCIUTATEIbHBIC 1IETH, TOCKOJbKY OHA
croco6cTByeT (OPMUPOBAHUIO 3KOJOTUYECKOTO U OMOTEXHOJOTHYHOTO MBIIUICHUS Y
M0JIPACTAOIIEr0 OKOJICHHUS.

BapuaHTsl peanuzanuu nporpamMMbl 1 (pOpMbI POBeIeHHUS 3AHATHI

Peanuzamus nporpaMmsel npeAnosaraeT MCnoib3oBanue (GopMm padboThl, KOTOpPbIE
NpeIyCMaTPUBAIOT AKTHBHOCTh W CaMOCTOSTEIBHOCTh OOYYaIOIIMXCS, COYETaHHE
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UHAMBUIYaJIbHO UM TpYNNoOBOM paboThl, NPOEKTHYIO M  MCCIEIOBATEIbCKYIO
NesATeNbHOCTh. Takum 00pa3oM, BOBJIIEYEHHOCTh 00YYAIOIINUXCS B IaHHYK0 BHEYPOUYHYIO
JESTEIbHOCTh MO3BOJIUT OOECHEUNTh UX CaMOOIIPEAEIIEHUE, PACIIUPUTD 30HBI TOMCKA
CBOMX MHTEPECOB B Pa3IMYHbIX c(pepax eCTECTBEHHO-HAYUHbIX 3HaHUMN, IEPEOCMBICIUTD
CBOM CBSI3U C OKPYKaIOIMMU, CBOE€ MECTO CPEIU APYIrUX Jiroae. B memom peanuzanus
IpOrpamMMbl BHOCUT BKJIAJl B HDABCTBEHHOE U COLMATIBHOE (POPMUPOBAHUE JINYHOCTH.

[Iporpamma MoxeT ObITh peanu3zoBaHa B pabore ¢ oOydaromumwucs 10 u 11
KJIACCOB.

[Iporpamma Kypca paccuntana Ha 68 4acoB, B paMKax KOTOPBIX IPETYyCMOTPEHBI
Takue (opMbl pabOTHI, Kak Oecenbl, MUCKYCCHHM, MacCTEp-KJIacChl, SKCKYpCHH Ha
IPOM3BOJICTBO, aHAJIM3 KEWCOB, BCTPEUM C MPEICTABUTEISIMH Pa3HBIX MPOQECCHIA,
npo¢ecCuoHaNbHbIE MPOOBI, KOMMYHUKATUBHBIE M JI€JIOBBIE WIPBI, KOHCYJIbTALUU
neaarora M ncuxoJsora.

[TporpaMmMa peanusyeTcsi B TEUEHHUE JBYX JIET, 3aHATUS HpoBoxaarca 1 pa3 B
HEJEIIO I KJIACCOB XMMUKO-OMOJIOTMYECKOTO HAalpaBJICHHUS.

B3aumocsass ¢ gegepajbHOoil padoueil MPOrpaMMoii BOCIIUTAHUS

[Iporpamma ywyeOHOro Kypca pa3paboTaHa C y4E€TOM PEKOMEHJALMMA
benepanbHOR paboueit MIPOrpamMMBbl BOCITUTAHUS, YUUTHIBAET
NICUXOJIOTONEAArOrMYeCKUE OCOOEHHOCTH JAHHBIX BO3PACTHBIX KaTEropwil. ITo
MO3BOJISIET HAa MPAKTUKE COEAMHHUTH OOYYAIOIIYI0 M BOCIHTATEIBHYIO AESATEIBHOCTD
nejarora, OpUEHTUPOBATh €€ HE TOJIbKO HAa MHTEIUIEKTYalbHOE, HO U Ha HPABCTBEHHOE,
COIIMAJIBHOE Pa3BUTHE pEOEHKA. DTO MPOSBIISAETCS B:

— BOCIIMTAHUM OCO3HAHHOM 3KOJIOTMYECKH MNPABWIBHOW MOTHUBAallUM B TOBEJCHUU U
NESTEIbHOCTH Yepe3 (POpMUPOBAHUE CUCTEMBI YOEKIECHHU, OCHOBAHHBIX

— Ha KOHKPETHBIX 3HAHUSX;

— CTaHOBJICHUU JINYHOCTH O0YyYarOUIMXcsl KaK LeJIOCTHOM, HaXOAAIIEHCs B TAPMOHUH C
OKPYXAaIOIUM MUPOM, CIIOCOOHOM K PEIICHUIO HKOJIOTHYECKUX MPOOIIEM;

— MPUOPUTETE JIMYHOCTHBIX pE3yJbTaTOB pEaNM3alUU MPOTPaMMbl BHEYPOUHOU
JeSITEIbBHOCTH, HAIIEIINX CBOE OTPAKEHUE M KOHKPETU3allMIo B (pesiepalibHOM paboyeit
MpOTrpaMMbl BOCIIUTAHUS.

Oco0enHocTH padoThHI MEAArora no nNporpamMme

3ajaya memarora COCTOMT B TOM, 4YTOOBI  CONPOBOXKIAThb  MPOLECC
npo(ecCUOHaNBbHON OpUEHTALIMH O0YYAOIINXCSI, PACKPBIBASI MOTEHIMAI 00yYarOIINXCs
yepe3 BOBJIICUEHHE B MHOTOOOpa3HyIO JeATEIbHOCTb, OPTaHW30BAHHYIO B Pa3HbIX
dbopmax.

[Ipu »TOoM pe3ynbTaroM pabOThl Megarora B MEPBYIO Ouyepedb SBIAETCS
JUYHOCTHOE pa3BUTHE peOeHKA. JIMYHOCTHBIX PE3yJIbTaTOB IMENaror MOXET JAOCTUYb,
yBJIeKas peOeHKa COBMECTHON U MHTEPECHOM UM 00OMM JI€SITEIbHOCThIO, YCTaHABIMBAS
BO BpeMs 3aHATUH J00pOKeNaTelbHYI0, MOACPKUBAIONIYIO aTMoc(epy, HachIIas
3aHATUS LEHHOCTHBIM cojiepxkaHueM. Kpome Toro, mporpamMma NOpeaycMaTphBaeT
OpTaHU3AIMIO YKCKYPCUH, MPOCMOTp (HUIIbMOB U 3anuceit TB-nporpamm.

[Ipy wu3ydeHnn OOy4YaIOMUMHUCS TPOTPAMMbl TIEJJAaTOT OCHOBBIBACTCA HA
HECKOJBbKMX OCHOBOIIOJIATAIOIINX TPUHIIUIAX 00yUISHUS:

— MPUHITUIT WHTETPATHUBHOTO TOAXO0Ja K OOydYeHHI0. DTOT TPHUHIUI HMEeT
NEPBOCTENEHHOE 3HAYEHUE, TaK KaK YCBOCHUE MOJTYyYaeMbIX 3HaHUW MO OMOTEXHOIOTUU
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npeanoiiaraeT TECHYIO B3aMMOCBsI3b pa3HbIX ypoBHeH. IlepBelii  ypoBeHP —
MEXKTPEAMETHBIN — MTPEIIoJIaracT B3auMOCBsI3b OMOJIOTHH C KYPCOM IO XUMUHU. BTopoii
YpOBEHb — TPEIMETHBIA — OOYCJIOBIEH B3aMMOINPOHUKHOBEHHEM  Pa3HBIX
OMOJIOTMYECKUX KypcOoB (OOTAHUKH, 300J0TUM, (PU3HOJOTHM M APYTUX) B Ipolecce
CTAaHOBJICHHSI ¥ M3y4deHUs OuoTexHojoruu. KpoMe Toro, jormka OCBOCHHUSI Marepuaia
MIPOTpaMMBbI TIPEJIITOJIaraeT ABMIKEHHWE OT OOIEero K YaCTHOMY M, Ha HOBOM YPOBHE,
BO3BpAIICHHE OT YaCTHOTO K 00IIEMY.

— MIPUHITUTT HATJISITHOCTH,

— IIPUHIIUIT JOCTYITHOCTH;

— MIPUHITUTIOCO3HAHHOCTH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA

3aHATUST B paMKax NporpaMMmbl HampaBieHbl Ha oOecleueHue JOCTUXKEHUS
0oOyJarouuMucsl  CJIEAYIOIIUX JIMYHOCTHBIX, METANpPEeIMETHbIX U  TPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI:

8 cghepe epaxcoanHcKo2co 80CNUMAHUSL:
— TOTOBHOCTb K COBMECTHOW TBOPUECKON JEATEIIBHOCTH TIPU  BBINOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;
— CHOCOOHOCTH OMPENENATh COOCTBEHHYIO MO3UIIMIO IO OTHOIIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSITH €€;
— TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBHIMIOJHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX U UCCIIEOBATENbCKUX 3a/1a4, YBAXKUTEILHOMY OTHOIICHUS! K MHEHHIO
OMMOHEHTOB MPHU 00CYX JIEHUU CIIOPHBIX BOMPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;
— 6 chepe nampuomuyecko20 60CNUMAHU!
— IICHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACJICAUI0 W TaMSITHUKAM MPHUPO/IBI,
nocTuxeHusaM Poccun B Hayke;
— CIOCOOHOCTH OIEHWBATHh BKJIAJ, POCCHUMCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE
OMONOTHY, TTOHUMAHWE 3HAYCHUS OMOJIOTUM B TIO3HAHWHU 3aKOHOB MPUPOJbI, B KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIECTBA;
— 6 cghepe OYX0BHO-HPABCMBEHHO20 80CNUMAHUA:
— CHOCOOHOCTHb OIICHUBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSICHh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
— OCO3HaHWE JMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOIO Oyayiero, & cgepe
9CMemuiecKo20 60CNUMAHUSL:
— TOHMMaHHE AMOIMOHAIBLHOTO BO3JICUCTBUS >KUBOM MPUPOJLI U €€ ILIEHHOCTh; 6
cghepe huzuueckoeo socnumanus:
— TIOHUMMAaHHE LEHHOCTH 37J0pPOBOT0 U 6€30MacHOro oopas3a KU3HU;
— OCO3HaHWE TIOCJIEJICTBUM W HENPUATHE BPEIHBIX MPUBBIYEK (ymoTpebieHue
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);
— 8 chepe mpy006020 B0CNUMAHUSL.
— TOTOBHOCTb K AaKTHBHOM JEATENbHOCTH OMOJOTHMYECKOW U DKOJOTUYECKOU
HAIPaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CaAMOCTOSITEIILHO
BBITIOJIHATH TaKYyIO I€SITEIIbHOCTB;
— HHTEpEC K MPaKTUYECKOMY M3YyUYEeHHIO TPO(deCcCHii, CBI3aHHBIX ¢ OMOJIOTHEH;



— TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOpa30BaHUIO HA MPOTSKEHUU
BCEU KU3HU,

— 6 cghepe IKON02UHeCKO20 80CNUMAHUSL:

— DKOJIOTMYECKH LEIeCO00pa3HOE€ OTHOUIEHUE K MPUPOJE KAK MCTOYHHMKY XKU3HH Ha
3emiie, OCHOBE €€ CyIIECTBOBAHUS;

— TIOBBIUIEHME YPOBHS  OSKOJOIMYECKOM  KYJIbTYpbl:  IPUOOpPETEHHE  OIbITa
IUTAHUPOBAHMS TIOCTYNIKOB U OIIEHKM HMX BO3MOXKHBIX MOCJEICTBUN ISl OKpYKaroIlen
Cpelsl;

— CHOCOOHOCTH MCHOJB30BaTh MPHOOpETaeMble MpPU M3YyYECHUM OHMOJOTHH 3HAHUS U
YMEHUS MPU PELIECHUU MPOOJIEM, CBA3aHHBIX C PALIMOHAIBHBIM IPHUPOAOIOIb30BAHUEM
(cobmoieHne TpaBUJ TIOBEICHUS B TMPHUPOJAE, HAIMPABICHHBIX HA COXpaHEHUE
paBHOBECHSI B SKOCUCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, Onocdepsnl);

— QAKTUBHOE HENpUATHE JEHCTBUM, NPHUHOCAIIMX BpPEI OKPYXAoUlell HpHpOIHOM
cpele, yYMEHHE NPOrHO3UpOBaTh HEOJArONpPUATHBIE H3KOJOTUYECKUE IOCIECACTBUS
IPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

— 6 chepe HayuHO020 NOSHAHUA:

— [IOHUMMAaHue creur(UKy OMOJOTUY KaK HAyKH, OCO3HAHHUE €€ poJIkd B POPMUPOBAHUU
pPalMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUE LIEJIOCTHOTO IpEeJICTaBiIeHUs 00
OKpY’KaoIlleM MHpE KaK O €JUHCTBE IPUPOJIbI, YEJOBEKa W 0OILECTBa, B IMO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH M pELeHUH NpoOJieM COXpaHEHHUsS MPUPOTHOTO
paBHOBECHS,;

— yOeXIEeHHOCTb B 3HAUMMOCTH OHOJOTMU JUIsI COBPEMEHHOM IMBUIM3ALUU:
o0OecrieyeHue HOBOTO YPOBHS Pa3BUTHUS MEAMIMHBI; CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pElIaTh PECYpPCHBIE MPOOJIEMbI pa3BUTHSA YEIOBEUECTBA;
NOMCK MyTel BbIXOAA M3 TIJO0ATBHBIX HKOJOTMYECKUX NpodieM M olecreyeHue
nepexoga K yCTOMUMBOMY pPa3BUTHIO, PALMOHAJIBLHOMY HCIOJIb30BAHHUIO MPHUPOIHBIX
pecypcoB U (OPMHPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

— 3aUMHTEPECOBAHHOCTH B MOJYYEHUHM OWOJOTMYECKUX 3HAHUW B LENSX MOBBILICHUS
oOmel KynbTypbl, €CTECTBEHHO-HAy4YHOH TI'PAaMOTHOCTH KaK COCTaBHOW 4YacTu
(GyHKIMOHATBHOM TPaMOTHOCTH  OOydamommxcsa, G(OpMHUPYEeMON MpuU HU3YYCHUH
OMOJIOTHH;

— IIOHMMAaHUE CYIIHOCTH METOJOB IMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH MCIOJIB30BATh MOJyYaeMble 3HAHUS JJIA aHalu3a U OOBSICHEHHUS SBICHUM
OKPYXaIOLIEro MHpa U NPOUCXOIAIIMX B HEM HU3MEHEHMH; YMEHHE [eJaTh
00OCHOBaHHBIE 3aKJIIOYEHUSI HA OCHOBE HAy4YHbIX (DAKTOB M HMMEIOLIMXCS JTaHHBIX C
LEJIbIO MOJYYEHUS! JOCTOBEPHBIX BBIBOJIOB;

— CHOCOOHOCTBH CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIs PELICHHUS
npo6JieM B PeabHBIX KU3HEHHBIX CUTYAIIUAX;

— OCO3HaHUE IIEHHOCTH HAyYHOM JESATEIbHOCTH, TOTOBHOCTH OCYLIECTBISATh
MPOEKTHYIO M HUCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

— TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMO00Pa30BaHUI0, K
aKTUBHOMY IOJIYY€HHUIO HOBBIX 3HAHWM MO OMOJIOTMU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATDI:

6 chepe 061adenus yHueepcanbHbIMU y4eOHbIMU NO3HABAM ENbHOIMU 0CUC GUAMU:



—  0a3o8vble oeudecKue 0eticmeusl:

—  CaMOCTOATEIbHO (POPMYIMPOBATh U aKTyaJIM3UpPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

—  HCHOJIb30BaTh P OCBOCHHH 3HAHUU MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHANIH3a,
CUHTE3a, CpaBHEHHUs, Kiaccuukamuu, O0O00OIIEHHUs1), pacKpplBaTb  CMBICI
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE IPU3HAKU, YCTAHABINBATH CBS3U
C IpYTUMHU MOHATHUSIMHU );

—  OIpEIeNATh LM eATEIbHOCTH, 3a/1aBasl IapaMETPhl U KPUTEPUU UX JOCTUKEHMUS,
COOTHOCHUTB PE3YJIbTaThl IEATEIILHOCTHU C MOCTABICHHBIMU LEISIMU;

—  HCIOJIb30BaTh OWOJIOTMYECKHE MOHATHS ANl O0ObACHEHUS (DAKTOB W SIBICHMIA
YKABOW MPUPOJIBI;

—  CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, NEIyKTUBHbBIC, 10 aHAJIOTUN),
BBISBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUYUS B PACCMAaTPUBAEMBIX SIBJICHUSX,
(opMyIMpOBaTh BHIBOJIBI U 3aKIIOUEHUS;

—  TNPUMEHSTh CXEMHO-MOJIENbHBIE CPEICTBA MJI IPEACTABICHUS CYIIECTBEHHBIX
CBSA3€H M OTHOLUEHUM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUI
pPa3HOrO poja, BBISIBJIEHHBIX B Pa3IMYHBIX MH(OPMAIMOHHBIX MCTOYHHKAX; Oa308bie
Uccne008amenbeKue 0etcmeust:

—  BJAJECTh HaBbIKAMU YYE€OHO-UCCJIENOBATENLCKOW M MPOEKTHOM JESTEIbHOCTH,
HaBbIKaMU Pa3peleHUs Ipo0JieM; CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY
IOUCKY METOJOB PELICHMs] NPAKTHUUECKUX 3a]lad, MPUMEHEHUIO Pa3IUYHbIX METOOB
NO3HaHMS;

—  HCIOJIb30BaTh Pa3jiNyHbIe BUJIbI I€ATEIBHOCTH 1O MOJYUYEHUIO HOBOTO 3HAHMUSI, €T0
MHTEPHPETALNN, TPEOOPA30BAHKIO U IPUMEHEHUIO B YUEOHBIX CUTYalIMIX, B TOM YHCIIE
IIPU CO3/IaHUH YYEOHBIX U COLMATBHBIX TPOEKTOB;

—  (opMupoBaTh HAy4HBIM THUI MBIIUICHUS, BIAJETh HAYYHONH TEPMHUHOJIOTUEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

— craBuTh ®  (opMynupoBaTh COOCTBEHHBIE 3aJayu B  00pa3oBaTeNbHOMN
NeSITEIbHOCTH U )KU3HEHHBIX CUTYaLUsIX; paboma ¢ uHgopmayuei:

—  OpUEHTHPOBATHCSA B PA3IUYHBIX HCTOYHHMKAX HWH(OpManuu (TEKCTe yueOHOTO
nocoOusi,  HAy4YHO-NOMYJSIPHOM  JUTEepaType, OHOJOTUYECKHX  CJOBapsX U
CIPABOYHMKAaX, KOMIIBIOTEPHBIX ©0a3zax JaHHbBIX, B VHTepHere), aHaIM3UPOBATH
MH(OpPMAIUIO Pa3IUYHbIX BUAOB U (GOPM MPEACTABICHUS, KPUTUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTB;

—  (opMyIMpoBaTh 3aMpoChl U MPUMEHSITh Pa3InYHbIE METOABI TP TIOUCKE U 0TOOpE
Oounonornyeckor nHGOpMAIIKN, HEOOXOIUMOM JIJIsl BBHITIOJHEHUS YI€OHbBIX 3a/1a4;

— CaMOCTOSITEJIBHO BbIOMpAThH ONTUMAJIbHYIO dopMy  mpencTaBICHUS
Oounonornyeckor uHpoOpMalK (CXeMbl, Tpa@uKU, AUArpaMMbl, TaOJHIbl, PUCYHKH H
zp.);

— UCIIOJIb30BaTh HAYYHBIHN SI3bIK B KAUE€CTBE CPEJICTBA MPHU paboTe ¢ OMOJIOTUYECKON
uHboOpMaluel: MPUMEHATh XUMUYECKUE, (PU3MUECKHEe M MaTeMaTU4YeCKUEe 3HAKu U
CUMBOJIBI,  (QopMynbl,  aO0OpeBHAaTypy, = HOMEHKJIATypy,  HCIOJb30BaThb U
peoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMUYECKHUE CPEJICTBA HATJISAHOCTH;

6 cghepe 06radenus yHueepcanbHbIMU KOMMYHUKAMUGHBIMU OCUICIEUAMU:

obuenue:



- OCYILIECTBIISATh KOMMYHHUKAIIMKA BO BCeX cepax KM3HMU, aKTUBHO y4acTBOBATh B
JIAAJIOTe WM IMCKYCCUU TI0 CYIIECTBY 00CyXaaeMoi TeMbl (yMEHHUE 3a1aBaTh BOMPOCHI,
BBICKA3bIBATh  CYXXJEHHUSI OTHOCUTEIIBHO  BBIIIOJHCHHUS IMPEIJaraeMou  3aJaud,
YUYUTBIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UILIMN JPYIUX YYACTHUKOB JHAIOra WU
JIUCKYCCHN);

- Pa3BEpPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pE€HUA C HCIHOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB; COBMECMHAsL OesIMeNbHOCMb.

- BBHIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHH C YYETOM OOIIHMX
MHTEPECOB, U BO3MOKHOCTEN KaXJ0TO YJI€HA KOJUJIEKTUBA;

- NpUHUMATh  [€IM  COBMECTHOM  JIESTEIbHOCTH, OpPraHu30BBIBATH M
KOOPJIUHUPOBATh JEUCTBHUS MO €€ JOCTHXKCHHUIO: COCTAaBIIATh IUIAH JCHCTBUH,
pacrpenensiTb poJii € YYETOM MHEHHMH YYaCTHUKOB, OOCYXJIaThb pPe3yJIbTaThl
COBMECTHOM padoThI;

- npejiaraTb HOBBIE TPOEKTHI, OLEHUBATh HAEU C T[O3WIMA HOBH3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

- OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE MTOBEACHHUE B PA3JIMYHBIX CUTYalUsIX,
MPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM;

6 chepe osnadenusn yHuBepPCcanbHIMU PEYAAMUBHBIMU OCUCHEUAMU:
Camoop2anu3ayusL:

- WCTIOJIB30BaTh OMOJOTUYECKHE 3HAHUS JIJISl BBISIBIICHUS TTPOOJIEM U UX PEILICHHS B
JKU3HEHHBIX M YUYEOHBIX CUTYaIUsX;

- BBIOMpaTh HA OCHOBE OMOJIOTHYCCKUX 3HAHUH IICJICBBIC U CMBICJIOBBIC YCTAaHOBKHU
B CBOMX JICUCTBUSX U IOCTYNKAaX IO OTHOIICHUIO K KUBOW MIPUPOJIE, CBOEMY 3/I0POBBIO
Y 3JJ0POBBIO OKPYKAIOIIUX;

— paciupsATh paMKH y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUI;

— JiejaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
PEIIEHUE; CAMOKOHMPOJIb!

- JlaBaTh OLICHKY HOBBIM CHUTYyallUMsIM, BHOCHUTb KOPPEKTHUBBI B JAEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1EIISAM;

- MPUHUMATH MOTUBBI M apPTYMEHTHI APYTUX MPU AHATU3E PE3yIbTATOB
JIEATEIILHOCTH;

— IMOYUOHATLHBLU UHMELIEKN, NPEeONnoa2arwull ChopmMupo8aHHOCmyb:

- CaMOPETYJIMPOBAaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHE, CIIOCOOHOCTH aJalTHPOBATHCS K AMOIIMOHATBHBIM
M3MEHCHHSM U TIPOSIBIISATh THOKOCTB;

- BHYTPEHHEW MOTHMBAIIMW, BKJIOYAIOIICH CTPEMIICHHUE K JOCTHXKECHUIO LEIH U
yCIieXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHE JAEHCTBOBATh, MCXOISl M3 CBOMX
BO3MOXKHOCTEH; npunsamue ceds u opyaux.

- MIPUHUMATH Ce0s1, TOHUMAsi CBOM HEJOCTATKH M JIOCTOMHCTBA;

- MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

NPEAMETHBIE PE3YJIbTATHI:

- YMEHUE BJIAJIETh CHUCTEMON OMOJIOTMUECKUX 3HAHUH, KOTOpas BKIIOYACT
OCHOBOTIOJIararmire OHOJOTMYECKUEe TEPMHUHBI U TOHSTHS (KU3Hb, KJIETKA, TKaHb,
opraH, OpraHu3M, BHUJ, TONYyJAlus, OWOCHMHTE3 OenKka, HaCJIeICTBEHHOCTD,
M3MEHUYMBOCTh, POCT U PA3BUTHUE U JIP.);



— BJIAQJICHUE CHUCTEMOM 3HAaHMH OO0 OCHOBHBIX METOJaX HAy4YHOTO I1O3HAHUS,
UCIOJIB3YEMBIX B OHOJIOTMYECKUX MCCIEAOBAHUAX >KMBBIX OOBEKTOB M HKOCHUCTEM
(omucanue, U3MEpEHHE, MPOBEJCHNE HAOMIOJEHHUI); CTOCOOAMU BBISIBICHUSI U OLICHKU
AHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

— YMEHHE YCTaHABJIMBATh B3aUMOCBS3H MEX]y CTPOCHHEM M (YHKIUSMU: KIETOK
pa3HbIX TKaHEH; OpraHaMy M CHCTEMaMU OpPraHOB y PAcTEHMIi; dTalmamMH KJIETOYHOTO
LUKJIA U YKU3HEHHBIX [IUKJIOB OPraHU3MOB; T€HOTUIIOM U (PEHOTHUIIOM;

— YMEHHE  pelaTh  I[OUCKOBbIE  OMOJOIMYECKME  3aJauyd;  BbIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U MEXIy HCCIEAYEMBIMH OMOJIOTMYECKUMHU OOBEKTaMH,
IPOLIECCAMH U SIBJIEHUSIMU; JENaTh BBIBOABI U MPOTHO3bl HA OCHOBAaHWUU MOJYYEHHBIX
pE3yNbTATOB;

— YMEHHUE BBIBUTATh THIOTE3bI, TPOBEPATH UX SKCIEPUMEHTAIBHBIMU CPEICTBAMM,
(GopMynupys LIeNb UCCIEN0BAaHUS; aHAIM3UPOBATh MOJIyYEHHbIE PE3YyJbTaThl U J€NaTh
BBIBOJIBL;

- YMEHHE OLICHUBATh ITHUYECKHE aCIEKThl COBPEMEHHBIX UCCIIEOBaHUN B 00JacTu
OMOTEXHOJIOTUM M TEHETUYECKHX TEXHOJIOTMH (HampaBli€HHOE M3MEHEHUE TeHOMa U
CO3JaHHE TPAHCTEHHBIX OPraHU3MOB);

- YMEHUE MOTHUBHPOBATh CBOU BBIOOP Oynyieil mpodecCHOHaNbHON NeATeIbHOCTH
B 00JIacTU OMOJIOTMH, MEIHUIHMHBI, OMOTEXHOJIOTHH, CEIBbCKOr0 XO34MCTBA; YriIyOlsTh
NO3HABaTEJIbHBIN MHTEpEC, HApPaBJICHHBIA HA OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH
npodeccuu U NpoAOKEHNE OMOJIOrHYecKOro 00pa3oBaHUsl B OpraHU3alUsAX CPEAHETO
Ipo(heCCUOHATIBHOTO U BBICIIEr0 00pa30BaHUsI.

COJAEPKXAHUE YYEBHOI'O KYPCA
Moayib «ArpOTeXHOJI0THH HAcTOsImero u oyayumero». 10 kiaacc (34 4)

1. Buomexnonozus kaxk nayka (4 u)

Hcropusi BOSBHUKHOBEHUSI HAYKH, OCHOBHBIE pPAa3/eiibl, CBSI3b OMOTEXHOJOTUHU C
JIpYyruMH HayKamu (OroJiorueit, 00TaHUKOM, 300J0TUEH, MUKPOOUOJIOTHEN, OMOXUMUEH,
bu3nonoruen, reHeTUKOM, MEIUIMHON) M OTpaciasiMU MPOMBINUIEHHOCTH (MUIIEBasd,

Jerkasi),  CeIbCKOro  XO3fMCTBa  (KMBOTHOBOJCTBO,  PACTEHUEBOJACTBO)  H
3/IpaBoOXpaHeHueM, u3BecTHbIC By3bl 1 HUU, cBsizaHHBIE C OMOTEXHOJIOTHUEH:
= denepanbHOE FOCYJIapCTBEHHOE YUYPEKICHUE «DenepanbHbIi

uccienoBarenbekuil eHTp «dyHaaMeHTanbHbie OCHOBBI OMOTEXHOIOTHNY Poccuiickoi
akagemuu Hayk» (OUIL] buorexnonoruu PAH);

. @enepalibHOE  TOCYJApCTBEHHOE  OIOMKETHOE  HAydyHOE  YUpPEXKIACHHE
«Bcepoccuiickuii  HaAy4YHO-HUCCIIEIOBATENCKAM  MHCTUTYT — CEIbCKOXO3SIMCTBEHHOU
ounorexnonorun» (PI'bHY BHUNCB;

. QenepanbHOe  TOCYJAApCTBEHHOE  OIO/PKETHOE  HAy4YHOE  YUPEXKIEHHUE
«DenepanbHbli UCCIEAOBATEILCKUN LEHTP BCepoCCUMCKUI MHCTUTYT T€HETUYECKUX
pecypcoB pactenuit umenu H.W. Basunosa» (OI'BHY ®UIL] BU1P);

. QenepanbHOe  TOCYJAApCTBEHHOE  OIO/PKETHOE  HAy4yHOE  YUPEKIECHUE
«BCepoCCUMCKUM  HAYYHO-UCCIENOBATEIIbCKUM  HMHCTUTYT  CEIIbCKOXO3SMCTBEHHOU
mukpoouonorun» (PI'bBHY BHUNCXM);



. QenepanbHOe  TOCYJAApCTBEHHOE  OIO/KETHOE  HAy4YHOE  YUPEKIECHHUE
«DenepasibHBIA  UCCIIEIOBATENILCKAA LEHTp WHCTUTYT ULHMTOJOTMM W TE€HETUKH
Cubupckoro otaenenus: Poccuiickoit akagemuu Hayk» (PI'BHY Ulul" CO PAH);

. ®denepanbHOE TOCYJAPCTBEHHOE ABTOHOMHOE O00pa30BaTENIbHOE YUYPEXKJICHUE
BbICIIIET0 00pa3oBaHusi «MOCKOBCKHM (PU3UKO-TEXHUYECKUN WHCTUTYT) HAIIHOHATBHBIN
uccnenoBarenbekuit HeHTp» (GI'AOY BO MOTN);

. @enepanbHOE TOCYAAPCTBEHHOE OOJKETHOE O0pa30BaTEIbHOE YUYPEXKICHUE
BbICIIEro oOpa3oBaHus « MOCKOBCKUI TOCYapCTBEHHBIN YHUBEPCUTET UMEHH

M.B. JlomonocoBa» (®I'bOY BO MI'Y);

. @enepanbHOE TOCYAAPCTBEHHOE OOJKETHOE 00pa30BaTEIbHOE YUYPEXKICHUE
BbICcIIero oOpa3zoBanus «CaHkT-IleTepOyprckuii rocy1apcTBEHHBIN YHUBEPCUTET
(®I'BOY BO CIIoIY);

. ®denepanbHOE TOCYJAPCTBEHHOE ABTOHOMHOE O00pa30BaTeNIbHOE YUYPEXKIICHUE
BbIcIIeTo  oOpa3oBanus «HoBocuOUpCKMII  HalMOHAIBHBIM  HCCIEAOBATEIbCKUN
rocyaapctBeHHbid yHuBepcute™ (PI'AOY BO HI'Y);

. @enepalibHOE TOCYJApCTBEHHOE OIOJKETHOE 00pa30BaTEIbHOE YUPEKACHUE
BbICIIET0 oOpa3zoBaHusi «PoccuiiCKUil TOCYIapCTBEHHBIA arpapHbIil YHUBEPCUTET —
MCXA umenu K.A. Tumupszea» (PI'bOY BO PI'TAY-MCXA umenu

K.A. Tumupszena);

. ABTOHOMHAasi HEKOMMEpUecKass 00pa3oBaTelibHAas OpraHu3alusl  BBICIIETO
oOpazoBanus «Hayuno-texnonornueckuii yuusepcuteT «Cupuyc» (HTY «Cupuycy).
CoBpeMeHHbIE HaPABIICHUS PA3BUTHUS arpOOMOTEXHOJIOTHA.

MeTobl OMOTEXHOJIOTUH B HAYKE U MPAKTUKE. J[eMOHCTpalys BUAEOPOIIUKOB.
JlabopamopHvie u npakmuueckue pabomul

Uccnenosarensckast padora «Co3gaHue OWOJIOTMYECKHM AaKTUBHBIX J100aBOK U
BUTaMUHOB).

HccnenoBarenbckas pabota «BriBe/ieHre HOBBIX COPTOB PACTEHUH, TOPO KUBOTHBIX C
3aJJaHHBIMU CBOMCTBAMI.

UccnenoBarenbckas pabota «Co3nanue 6akTepuii, CIOCOOHBIX TiepepadaThiBaTh HEPTH
Y YCTPAHSATH MOCIEACTBUS €€ PA3JIUBOB: IUIFOCHI 1 MUHYCBD.

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

2. Obowue nonamus ouomexnono2uu (2 u)

[lonsiTue OWUOTEXHOJOTMU. 3ayeM YeJOBEKYy OHMOTEXHOJOTMH, B UYEM UX
MPEUMYIIIECTBO Mepe]l XUMUYECKUM CUHTE30M. OCHOBHbBIE 0OBEKTHI OMOTEXHOJOTHH:
MIPOMBIILJICHHBIE MUKPOOPTaHU3MBI, KJI€TKA U TKAHU PACTEHUM, )KUBOTHBIX.

JlabopamopHvie u npakmuyeckue pabomol

[Ipaktuueckass padorta «lIpumepbl NpuUMEHEHHUS OHOJOTUYECKUX OOBEKTOB B
TBOEH KU3HI.

3. Ocobennocmu azpoouomexnonozuu (4 u)

Ienu u 3amaun arpoOuoTexHOOrud. OCHOBHBIE OOBEKTHI arpOOHMOTEXHOJIOTHH.
buotexHonornueckue NoaAXoAbl AJIsl HAJIEAKHOTO COXPAHEHUS KOJUIEKIIUNA T€HETUYECKUX
pPECYPCOB PACTEHUM W >KUBOTHBIX. [IOHATHS O TIOJIEBBIX, inVitro U KPUOKOJUIEKIUSX.
Poct u pa3BuTHE )XUBOTO 00BEKTA B 3aMKHYTOM CUCTEME B KOHTPOJIUPYEMbBIX YCIOBHSX:
KaK 3TO BO3MOKHO.



OcCHOBHBIE TOMENICHUS JUIsI TTOJIHOLEHHOM paboThl 1abopaTopuu OMOTEXHOJIOTHU
(laMuHapHas KOMHaTa, CBETOBas, AaBTOKJAaBHAs KOMHATbl, [OMEUIEHUE IS
IPUTOTOBJICHUS MUTATEIbHBIX CPEJl, MO€YHAs): X PYHKIIMOHAT U OCOOEHHOCTH.

OcHOBHBIE TPUOOPHI JJIi OpPraHU3alMU JIA0OPATOPUH OMOTEXHOJIOTHH, UX
(GYHKIIMM U BO3MOXXHOCTH (aBTOKJaB, CyXO)KapoBou mikad, muctwuistop, pH-merp,
BECHl, JIAMUHApP-OOKC, CTEpUIIM3aTOp HHCTPYMEHTOB, CBETOBAas  YCTAaHOBKa,
KJIINMaTH4eCcKass KaMmepa, Y D-noHU3aTOp, XOJOAWIBHUKY Ul XPAHEHUS IMUATATEIBHBIX
cpen u ap.). MHCTpyMeHTBI Ajii NPUMEHEHHS METOJI0OB OHMOTEXHOJIOTUH PacTeHUM
(mpenapoBanbHasi WIJIA, CKajbledb, MUHUET, HOXHUIBI). (OCHOBBI TEXHUKU
6e3omacHocTH mpu padore ¢ mpubopamu. OCHOBHBIC NPUOOPHI ST OpraHU3AIUN
JabopaTopuu OMOTEXHOJIOTHH: aBTOKIJIAB, CyX0KapoBo# mikad, quctuuiarop, pH-merp,
BEChl, JIAMUHApP-OOKC,  CTEpUIIM3AaTOp HUHCTPYMEHTOB, CBETOBas  YCTAaHOBKA,
KJIINMaTU4eckass kamepa, Y O-HOHU3aTOp, XOJOAUIBHUKHU I XPAaHEHUs MUTATENbHBIX
cpen u ap. UHCTpyMeHTBI 1)1l IPUMEHEHUSI METOJI0B OMOTEXHOJIOTUN PACTEHUIA:

MpenapoBajjbHasl UIJla, CKAIbIEIb, TUHUET, HOKHULIBI.

JlabopamopHvie u npakmuueckue pabomul

[Ipaktrueckas padbota «KynbTypHOE pacTeHHE B KYJbTYPAJIbHOM COCY/IE: OMUIIN
pacTeHue B IpoOUpKe».

HccnenoBarenbckass padbora «PocT 4YepeHKOB pacTeHUH B BOJE C Pa3HbIM
ypoBHEM pH».

4. Kynomypa Kknemok u mkaneii (8 u)

Metonbl KyJbTypbl KIETOK W TKaHeW B cenekuuu. KaimycHas KyJnbTypa.
Kynerypa xierok wu arperatoB kierok. KynpTypa mnporomnactoB. llomydenue
COMATHYECKUX TUOPUJIOB METOIOM CIIUSHUS U30JUPOBAHHBIX MPOTOILIACTOB.

Kinierounas cenekuusd. Mcnosib30BaHNe rarioniuy B CEJICKIUU.

[IpuMepbl TPUMEHEHUS KYJIbTYpP KJIETOK M TKAHEHl B HAYYHBIX MCCJIEAOBAHUAX U
B npaktuke paznuuabix HUU: 3HakoMCcTBO ¢ muTeparypoil — Hay4YHbIMH TyOIHMKaAIUSIMH
0 pa3HbIM 00bEKTaM (MUKPOOBI, paCTEHUS, YKUBOTHBIE).

XapakTepucTuka KJIETOK, KyJIbTUBUPYEMBIX invitro. Mop@oreHeTudecKkue myTh
pa3BUTHSA KIIETKH INVitro.

M3BecTHBIE KOJUJIEKIIMM OHOTEXHOJOTMYECKHX OOBEKTOB — HX POJib, 3a/layu,
coctaB, TnpuMepsl  (invitro  KOJJIEKIIMM  pPACTEHUM,  KOJUICKIMM  IIITaMMOB
MUKpOoOpranu3mMoB. CeMuHap Mo NpOYUTAaHHOW JIUTepaType, JOKIaabl 00y4Yaromuxcs).
buotexHONIOTrHs NPOU3BOACTBA KYJIBTYPHI KJIETOK, TKAHEH U OPTaHOB PACTEHUM.

JlabopamopHvie u npakmuueckue padonul

[Ipaktrueckas pabora «lIpoTomnacTel KIETOK.

HccnenoBarenbckas pabora «CyliecTBYOIME KOJUICKIIUN KIETOK U IITaMMOB B
Poccun 1 ux posib B pa3BUTUU T€HETUYECKUX TEXHOJIOTHI.

UccnenoBarenbckas padora «I'.JI. KapnedeHko Kak T€HETUK-IKCIIEPUMEHTATOP U
OMOTEXHOJIOT.

5. Ilumamenvnule cpedvl ona azpodouomexnonouii (2 u)

Makpo- U MHUKPO3JIEMEHTbl, UCTOYHUKHU YTJEBOJOB, BUTAMHUHBI, KEIUPYIOUIUE
areHThl. TUTIBI MUTATENIBHBIX CPEJ] — )KUJIKUE U TBEP/IbIE.

[IutaTenbHbie cpeapl Ajii OWOTEXHOJOTMM pacTeHuid. Pa3paboTka HOBBIX
NUTATENbHBIX Cpel, B TOM YHUCJE BKJIIOYAIOIIUX OHOCTUMYISITOPBl W JApYyTHE
peryiaropel  pocta. Meroael ONTUMH3AaUMKA  NUTATENbHbIX cpeA. (OCHOBHBIE
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KOMITOHEHThl MUTATENIbHBIX Cpea  (MaKpOdJIEMEHThl, MHKPOIJIEMEHThI, HCTOYHUKU
yraepojia, BUTAMUHBI, JKEJIUPYIOIIME AareHTbl, Peryjasaropsl pocrta). YpoBeHb pH
MUTATEJIbHOU CPEJbI M €T0 BIUSIHUE HA pa3BUTHE pacTeHuid. Becwl, pH-metp.

JlabopamopHvie u npakmuueckue pabonul

JlabopaTopHas pabGota «IluTaTenbHbple Cpenbl M YCIOBUSA KyJIbTHBHPOBAHUS,
KYJbTYpPbl PACTUTEIIBHBIX KJIETOK U TKAHEI.

[Ipaktnueckass paborta «lIpUroToBiieHHE CTOKOBBIX (MAaTOYHBIX) PacTBOPOB
MaKpO- 1 MUKPO3JIEMEHTOB MUTATEILHOM cpeibl o mponucu Mypacure u Ckyray.

[Tpaktnueckass padora «lIpuroToBreHrne MUTATENBHBIX CpPEl JUIsl BBEICHUS B
KYJBTYpPY InVItro».

6. Pezynamopul pocma Kak pakmopwl ycnexa 6uUoOmexHon0Zuu pacmenuil
(4w

Poct u pasButue pacteHuil. OcranbHble dTanbl OHToreHneza. OoOume
3aKOHOMEPHOCTH POCTa PACTEHUM.

OcHOBHBIE KJIacChl (UTOTOPMOHOB (QyKCHHBI, HUTOKUHUHBI, THOOEPEIUTUHBI,
ABK, sTriieH u ap.) U X PYHKIIMU Ha pa3HBIX dTamax pa3BUTHs PACTEHUS.

M3BECTHBIE T'E€HETHYECKHUE MEXAHW3MBI, KOHTPOJIMPYIOIIME POCT M pPa3BUTHE
pacTEeHUI.

OHJIOT€HHBIE U K30T€HHBIE PETYIISATOPHI pOCTA PACTEHUI B MPOOHPKE.

Jlabopamophvie u npakmuyeckue pabomuwl

JlabopaTopHas paboTa«PeHOTUNIMYECKAsA OLIEHKA pOCTa W Pa3BUTHUSL PACTEHUU B
3aBUCUMOCTH OT HaJIM4YUs (PUTOTOPMOHOB B TUTATEIBHOU CPEIL».

7. buomexnonozua pacmenuit (10 u)

B03MOXXHOCTH MIpUMEHEHUsI arpoOMOTEXHOJIOTUI B CENEKUIUU, CEMEHOBOJCTBE U
IIUTOMHUKOBOJICTBE.

bosie3nn u ummynurer pacrenui: ot H.M. BaBuioBa 1o COBpeMEHHOCTH.

YCcKOpeHHass U TpaJWLHMOHHAS CEJEKLHs: COKPAIlaeM CPOKH IOJYyYEHHs HOBBIX
coptoB. OcHOBHbIE MeToAbl cenekiuu. ['mbpuauzanus. @opmsl 0TOOpa. OCHOBHBIE
HAIpaBJICHUS CEJICKINU: YIy4IIeHUE YPOKaWHOCTH, YCTOMUYMBOCTH K OMOTUYECKUM U
abnoTnyeckuM (pakTopam.

O310poBJIEHNE PACTEHUH OT BUPYCOB C TMOMOIIBIO METOJ0B OUOTEXHOJIOTHU:
METOAbl  KYJIbTYpbl  almUKAJIbHBIX  MEPUCTEM, TEPMOTEpallud, XEeMOTEeparuw,
KpHUOTEpallnid M KOMIUIEKCHOW Tepanuu. [loydeHue 0370pOBIEHHOrO MOCaJ04YHOTO
MaTepuana — KiyOHel kapTodens U CaKEHIIEB IIOAOBBIX KYJIbTYD.

KynbTuBUpOBaHME PACTUTENBHOIO MaTe€pUaia B KYJIbTYpE invitro: OCHOBHBIC
OPUHIMIBL U MOJEIN KyJIbTUBUpOBaHUS. KaimycoreHes, CyCHeH3UOHHBIE KYJbTYpPbI
pacteHuii. MUKpOpa3MHOKEHHE pacTeHUH. DKOHOMHUYECKH 3(D(EeKT OT BHEAPECHUS
METOJI0B OMOTEXHOJIOTUH B PACTEHUEBO/ICTBO.

Kpuoxpanenue pacrenunii. Kpuonporekropsl. [locTkpuorennas perenepanusi.

buonornyeckne cpeactsa 3alIMThl PACTEHUM: NMPEUMYIIECTBA W IEPCIEKTUBBI
npumenenus. Tepmoc u cocyn Jproapa ¢ )KuaKuM a30ToM, KpHOTIPOOUPKH.

Jlabopamopnvie u npaxmuyeckue pabomul

[Ipaktrueckas pabora «Pa3zMHOXEHHE TUIOJOBBIX PACTCHUN YEPEHKOBAHUEM H
MUKPOPa3MHOKEHUEM — MPUMEP MAITHUHBI (MIJIH 3eMIISITHUKHU, €5KEBUKH, CMOPOIUHBI )».

[IpakTudeckas padota «BBeaeHue pacTeHu B KyJbTYpY invitro U NojaepKkaHue
YUCTOU KYJIBTYPBI IKCIUIAHTOB.
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[Ipaktuueckas pabora «Pa3mMHokeHHe KapTodess B IpoOUupKe».

Moayab «CoBpeMeHHbIe OMOTEXHOJOTHH B cegekium». 11 kiaace (34 1)

1. I'enemuueckue pecypcwot Poccuu (6 u)
Crpareruu coxpaHeHUs T€HeTUUECKUX pecypcoB. CoXpaHEeHHE paCTCHUH insitu U exsitu.
buopecypcubie koiuekuun Poccun. Kosekius reHeTHYEeCKUX PEeCypcoB PACTEHUM
BUP. T'ep6apuit bBUH. Konnekius reHetudyeckux pecypcoB *kuBoTHbIX BHUUIPXK.
Komnekunn kitetok u mrammoB BHUNCXM. JleMoHCTpanys BUEOPOIUKOB.

JlabopamopHvie u npakmuueckue pabonul
UccnenoBarenbckas padota «I[lo wmartepuanam ¢Qopyma «['eHeTHueckue pecypcehbl
Poccuny» (BbIOpaTh MH000# AOKIaA U MOJATOTOBUTH IO HEMY COOOIIEHUE).

2. OcHoebl zenemuku u cejiekyuu (8 u)

HacneacTBeHHOCTh M1 K3BMEHYHUBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3MeHYMBOCTh MyTaIlMOHHAS U MOJU(PUKAIIMOHHAS.
['en — marepuanbHBI HOCUTEIb HACICICTBEHHOCTH U W3MEHUYMBOCTU. HykKiieMHOBBIE
KUCIOThI. JIOKanmu3anuWsi TEHETMYECKOro MaTrepualiia B KIeTke. JleneHue KIETOK.
Permukamms JIHK. OcHoBHasg norma ModekyisipHod Ouonoruu. TpaHckpumius.
Tpancnsauus. Myranuu.
3aKOH TOMOJIOTMYECKUX PSAJIOB B HaciaeACTBEHHOW m3MeHumBoctH H.M. BaBunoBa B
1920 1 2020 rr. JleMOHCTpaIys BUICOPOIUKOB.
JlabopamopHvie u npakmuueckue pabomul
[Ipaktrueckas pabora «MoauduxkanuoHHass U3MEHYUBOCTh B Mpupojae» (codparb u
CPaBHUTH JIUCThSI, LIBETKU C OJTHOTO PACTEHUS U/WIH C PA3HbBIX).
Uccnenoparenbckas padota «I'MO — 310 MmyTanuu uiu Moauukanun?»
3. Hnowcenepus 6 ouonozuu pacmenuii (15 u)
Knerounas v reHHass HHXEHEPUS PACTCHUH JJIs1 PA3BUTUS CEJICKIINH.
[TpupoHO-TPaHCTEHHBIE PACTCHUS.
Pactrenusi-6uodpabpuku.
buoTtexHonorndyeckre MeToIbl B CEIEKIIUU PACTCHUM.
['eHeTMUECKOE  pPENAKTUPOBAHHE  KYJIBTYpHBIX pacTeHuil. Yem reHeTrnyeckoe
peIaKTUPOBAHUE OTJIMYAETCS OT FEHETUYECKON MOAU(HUKAIUY.
[Touck HOBBIX TEHOB-MUILIECHEW: cyliecTByromue meroauku. lIpoeaenue insilico
aHaau3a.
['eHHas WHXXEHEpHUsI 3€pPHOBBIX KYJbTYp. ['€HHAs WHXKEHEpUS XJIONMYaTHHUKA. | eHHas
WH)XEHepusl ToMmaTa. [ 'eHHast uHxkeHepus cou. ['eHHas WHKEHEpPHs TIJI0JIOBBIX KYJIbTYP.
['ennas nmwkenepus kaprodens. JleMoHcTpalus BUICOPOTUKOB.
Jlabopamopnvie u npakmuyeckue pabomul
[Ipaktuueckass pabora «llpoBenenme insilico ananm3a [ TOWCKA HOBBIX
TCHOBMMIIICHEH /IS peJJaKTUPOBAHUS KYJbTYPHOTO pacTeHus (Ha BBIOOD)».
4. Huoxcenepusn 6 ouonozuu rHncueomuuix (5 u)
CoBpeMeHHBbIE METOJIbI B JKMBOTHOBOJCTBE: TPaHCIUIAHTAIMS dMOPHOHOB, XMMEPHBIC
JKUBOTHBIE, KIOHUPOBAHHUE.
['eHHas UHXXEHEpHs B ’KUBOTHOBO/ICTBE.
JlabopamopHvie u npakmuueckue padonul
[Ipaktuueckass pabota «lIpoBenenue insilico aHamuM3a JJi1 TIOMCKa HOBBIX
TeHOBMHUIIICHEH JIJIs1 peIaKTUPOBAHUSI >KUBOTHOTO» (HA BHIOOD).
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HCCJ’ICI{OB&TCHBCK&H pa60Ta «['ennas HHXXCHCPHUA JKHMBOTHBIX: apPryMCHTLI 3@ U
IIPOTUB).
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TEMATHYECKOE IINTAHUPOBAHHUE

OcHnognoe cooepoicarue

MoayJib «ATpOTEXHOJIOTHHM HACTOsSIIIEro U Oyaymero». 10 kiaace

. Konuuecmeo
Temvl 3anamuii
4acoe
1. buorexuonorus 4
KaK HayKa
2. O01uMe moHATUsA 2
OMOTEXHOJIOTUH

I/ICTOpI/Iﬂ BO3HHUKHOBCHH HAYKH, OCHOBHBLIC

paszensl, CBI3b OMOTEXHOJIOTUH C APYTUMH HAyKaMu

(bnonorueii, 60TAaHUKOM, 300JI0THUEH,
MUKpOOHOIOTHEH, OMOXUMHEH, (PU3HOJIOTHEH,
TCHETUKOW, MEIUITUHON ) U OTPACIISIMHU
MIPOMBIIIJICHHOCTH (IHIIEBAas, JIETKas ), CEITbCKOTO
X0351CcTBa ((KHBOTHOBOJICTBO, PACTCHUEBOJICTBO) U
3paBOOXpPaHEHUEM, U3BeCTHBIE By3bl 1 HUU,
CBsI3aHHBIC ¢ OnoTexHomorueii: OUIL]
buorexnonornu PAH, ®I'bHY BHUICB,
OI'bHY ®UILl BUP, ®I'bHY BHUNCXM,
OI'BHY Ulul” CO PAH,

OI'AOY BO MOTHU, ®I'BOY BOMT'Y,
OI'bOY BO CIIoI'Y, ®I'AOY BO HI'Y,
OI'bBOY BO PITAY-MCXA umenu K.A.
Tumupszesa.

CoBpeMeHHbIE HalIPaBJICHUS PAa3BUTHUS
arpo6noTexHoIoruil. MeTo161 OMOTEXHOJIOTHH B
HAyKE U IPAKTUKE

[ToHsITHE OMOTEXHOJOTUH. 3a4eM YEeIIOBEKY
OMOTEXHOJIOTHH, B YéM UX MTPEUMYIIECTBO TIEPe
XAMHYECKUM CUHTE30M. OCHOBHBIE OOBEKTEI
OMOTEXHOJIOTHH: TTPOMBITIUICHHBIC
MHUKPOOPTraHU3Mbl, KIIETKH U TKaHU PACTCHUH,
’KUBOTHBIX.

[TpakTuueckas pabora «IIpumeps! mpuMeHeHus
OHOJIOTHYECKUX OOHEKTOB B TBOEH JKU3HMY.

Buowr oesmenvrnocmu obyuarowuxcs

PackpeiBaTh copep)kaHWe TEPMHHOB M TIOHATH: HaykKa,
OMOTEXHOJIOTHS, arpOOHOTEXHOJIOTHH.

OmnuchIBaTh MPOLECC BBITOJHEHUS UCCIIEA0BAaHUN U
IPOTHO3MPOBATH PE3YIIBTATHl IKCIIEPUMEHTOB.
XapaxkTepr30BaTh OCHOBHBIC HAyYHBIE IKOJIBI B 00JIaCTH
OnoTexHoJOTHH. Pa3nuvaTte pazaensl OMOTEXHOIOTHH KaK
HayKH.

CpaBHMBATH CBSI3b OMOTEXHOJIOIUHU C Pa3IMYHBIMU
OTpAcIsIMH HAYKH W TIPOMBIIUICHHOCTH. BRISABIATH
pa3IHuus MEXy pa3aenaMu OMOTEXHOIOTHH.
dopmMynupoBaTh U OOBSICHATH MPUHIIHIT PA3BUTHS

HayKU OMOTEXHOJIOTHH.

Beinonnenue npeiokeHHbIX HCCIIE0BATENbCKUX paboT:
«Co3manne OMOJIOTHYECKN aKTUBHBIX JOOABOK U
BUTaMHMHOBY, «BbIBeleHuEe HOBBIX COPTOB pacTEeHUi, MOpoJ
’KMBOTHBIX C 33/IaHHBIMU CBOMCTBaMm», «Co3/1aHue
OakTepHii, CIOCOOHBIX NepepadaTbiBaTh HEPTh U YCTPAHATH
MIOCTIE/ICTBHSI €€ Pa3JIMBOB: TUTFOCH H MUHYCBD».

Okckypcusi «bHOTEXHONOTHS: HayKa M JKU3Hb» B BY3 HIIHU
HUN

PackpwiBath copepkaHie TEPMHUHOB U TIOHATHN: OOBEKTHI
OMOTEXHOJIOTHH, KIIETKH U TKaHU PACTEHUH, )KUBOTHBIX,
MHUKpPOOpPranu3mMbl. ONMHUCHIBATH MPOIECC
OMOTEXHOJIOIMYECKOTO MPOU3BOACTBA. XapaKTeprU30BaTh
pa3iudHble 00bEKTH OMOTeXHONOTHA. Paznuyarh
MIPOMBIIIICHHBIE MUKPOOPTAHU3MBI, KIIETKH ¥ TKaHU
paCTEeHHUIA, )KUBOTHBIX KaK OMOTEXHOJIOTUYECKUE OOBEKTHI.
CpaBHHBaTh MKy COOOH MPOIIECCH XMMHUYECKOTO

14



3. OcobennocTu
arpoOMOTEXHOJIOTUN

Henu u 3anaun arpodbuorexnonoruu. OCHOBHbIE
O00BEKTHI arPOOMOTEXHOIOTHH.

brotexHonornyeckre NoaxXoAbl sl HaJEXKHOTO
COXPAHEHHUS KOJUIEKLIUH T€HETUYECKUX PECYPCOB
pacteHuil 1 )KUBOTHBIX. [IOHATHS O MOJIEBBIX,
invitro n Kpuokosurekuusax. Pocr u pazpurue
KHMBOI'0 0OBbEKTA B 3aMKHYTOM cUCTEME B
KOHTPOJIMPYEMBIX YCIOBUSAX: KAK 3TO BO3MOXKHO.
OcHOBHbIE TOMEILEHUS JUIsI TOJIHOLIEHHON paboThI
naboparopuu GMOTEXHOJIOTUH (JJTaMUHapHAas
KOMHATa, CBeTOBasl, aBTOKJIAaBHAsi KOMHATBHI,
MTOMEILIEHUE JJIsl IPUTOTOBJIEHUSI MUTATENbHBIX
cpel, Moe4Has): UX (PYHKIIMOHAT U OCOOCHHOCTH.
OcHoBHbIE PUOOPHI ISl OpraHU3aLUuN
nabopaTopun OMOTEXHOJIOTUHU, UX PYHKIIUN U
BO3MO>KHOCTH (aBTOKJIaB, CyX0KapoBOil mKkad,
actuisTop, pH-MeTp, Beckl, TaMuHap-00Kc,
CTEpUJIN3aTOpP MHCTPYMEHTOB, CBETOBAasl YCTAHOBKA,
KIMMaTudeckas kamepa, Y - noHus3arop,
XOJOAMIBHHUKH [T XpaHSHUSI TUTATEIBHBIX CPENl U
ap.). UHCTpyMeEHTHI JUTsl TPUMEHEHHsI METOJI0B
OMOTEXHOJIOTHH pacTeHul (TpenapoBajibHas Uria,
CKaJIbIIeNb, TMHLIET, HOKHUIIBI). OCHOBBI TEXHUKU

6e3omacHOCTH MpH padbote ¢ npudopamu. OCHOBHBIE

npuOOpPHI IS OpraHU3alMy J1adopaTopun
OMOTEXHOJIOTHH: aBTOKJIaB, CyX0KapoBoi mikad,

CUHTE3a U OMOTEXHOJIOTUH.

BrisBisare Hanbosee 3¢ heKTUBHBIE 00BEKTHI
OMOTEXHOJIOTHH. XapaKTePU30BaTh OCOOCHHOCTH CTPOCHUS
1 QYHKIMH pa3IMYHbIX OMOJIOTHYECKUX OOBEKTOB.
DopMyIHpPOBaTH U OOBSICHATH IPUHIIMAI PAOOTHI
OMOTEXHOJIOTMYECKOTO TIPOU3BOJICTBA BEIOPAHHOM IPYIIITEI
BEIIECTB/ MAaTEPUAIOB

PackpriBaTh conep:kaHue TEPMUHOB U TIOHATHUI:
COXpaHEHME PACTEHUN U )KUBOTHBIX, BUJIbI KOJUIEKIIUH
IeHETHYECKOro pasHooOpas3us. OnuchIBaTh MPOLECC
COXpaHEHMSI U PA3MHOXKEHUS pacTEHUI B

KOHTPOJIMPYEMBIX YCIOBHUSAX Cpelbl. XapaKTepu30BaTh
(da3bl pocTa U pa3BUTHS PACTCHUI B 3aMKHYTON CHUCTEME.
Pa3nnyars npenmyniecTsa U HEAOCTATKU PA3IMYHBIX THIIOB
KOJUICKLIU .

CpaBHUBaTh 3Tanbl padOTHI B 1a00OpaTOpun
ouoTtexHonoruu. BeisaBisaTs Hanbonee 3P PpeKTuBHbIE
npUEMBI JJIsl COXpaHEHUs1 00pa3lloB PACTEHUH U KUBOTHBIX.
XapakTepu30BaTh 0COOEHHOCTH CTPOSHUS U (QYHKIIUU
00pa3IoB pacTeHUH.

DopMyIHpOBaTh U OOBSICHITH MPUHIIUIT KPUOKOHCEPBALIUU
pacTeHun
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4. KynbTypa KJIeToK
Y TKaHEH

auctuiusaTop, pH-meTp, Beckl, 1aMuHap-00Kc,
CTEPWIM3aTOP MHCTPYMEHTOB, CBETOBAsI YCTAHOBKA,
Y ®-noHu3aTop, KIMMaTuIecKas KaMmepa, X0JIOAHIIb-
HUKHU I XPAHEHMS [IUTATENIbHBIX CPEl U JIP.
WHCcTpyMEHTBI U1 IPUMEHEHHS METOI0B
OMOTEXHOJIOTUH PACTECHUI: TIpenapoBabHas UIa,
CKaJIbIIEJIb, TMHIIET, HOKHULIBL.

IIp. p. «KysnbTypHOE pacTeHHE B KyJIbTYpPaJIbHOM
coCy/Jie: OIUIIU PACTEeHHUE B IIPOOUPKEY.
Hccnenosarenbckas padota «PocT yepeHKoB
pacTeHui B BOJE € pa3HbIM ypoBHEM pH»

MeTtobl KyIbTYpBI KJIETOK M TKAHEH B CEIEKLUH.
Kamnycnas kynsrypa. Kynbrypa Kinetok u
arperaros KjieToK. KynbTypa mpoTomiacTos.
[Tonyuyenne coMmaTnyeckux ruOpuI0B METOIOM
CIIMSIHUS U30JIMPOBAaHHBIX MPOTOILIACTOB.
Kinerounas cenexkuus. Mcnonb3oBanue

rarionuu B cenekuuu. [IpuMepsl npuMeHeHus
KYJbTYp KJIETOK U TKaHEH B HAyYHBIX
HCCIIEA0BAHUAX U B IpakTUKe paznuyabix HUH:
3HAKOMCTBO C JINTEPAaTypOH — HAYYHBIMHU
MyOJIMKALUSAMU 110 pa3HbIM 00bEKTaM (MUKPOOBI,
pacTeHusl, KUBOTHBIE). XapaKTEPUCTHKA KIIETOK,
KYJIBTUBUPYEMBIX invitro. Mopdorenernueckue
IIYyTU Pa3BUTHUS KIIETKH invitro.

M3BecTHBIE KOJUIEKIIMU OMOTEXHOIOTUYECKUX
00BEKTOB — MX POJb, 3a/1a4H, COCTaB,
MIPUMEPBI(inVitro KOJIJIEKIUN PAaCTEHUH, KOJUIEKIINH
ITaAMMOB MUKPOOPTaHU3MOB.

CemuHap 1o MpoYnNTaHHOM JINTEPAType, AOKIAIbI
oOyyaromuxcs. BHOTEeXHOIOTHS MPOU3BOACTBA
KYJbTYPBI KJIETOK, TKAHEH U OPraHOB PACTCHUII.
IIpakTruyeckas padota «IIpoToraacTel KIETOKY.

PackpbIBaTh cofepkaHue TEPMUHOB U MTOHATUM: KaJUTYC,
MPOTOIIACT, COMATHYCCKHUIA THOPHUI, TATLIOH]I, IIITAMM.
OnuceIBaTh Mpolecc KyJIbTUBUPOBAHUS KIETOK U TKaHEH
pacTeHUH U KUBOTHBIX.

XapakTepHu30BaTh pa3HbIe ATAIlbl KYJIbTUBUPOBAHUS KIETOK
Y TKaHEW paCTEHUN U KUBOTHBIX.

BeusaBisaTe Hanbosee 3pGeKTUBHBIE METO/IBI
KyJIbTUBUPOBAHHS KIIETOK ¥ TKaHEH paCTeHUH, JKUBOTHBIX,
MHUKPOOPIaHU3MOB.

XapakTepu30BaTh 0COOEHHOCTU CTPOCHUS U (DYHKIIUU
KJICTOK U TKaHe! pacTeHUH, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

®opMynupoBaTh U OOBSICHATH MPUHIIUIT BBKUBAEMOCTH,
pOCTa ¥ pa3BUTHUS KyJbTUBHUPYEMBIX KIETOK M TKAHEH

UccnenoBatenbckas padora « CyIecTBYIONTHE KOJUICKITUN
KJIETOK U IITaMMOB B Poccuu 1 ux posib B pa3BUTUH
T€HETUYECKUX TEXHOJIOTHIN.

HccnenoBatensckas padota «I'.[1. Kapneuenko kax
I€HETHK-3KCIIEPUMEHTATOP U OMOTEXHOJIOD.
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5. IlurarenpHble 2 Makpo- ¥ MHMKpODJIEMEHTBbI, HMCTOYHUKHU PackpsiBaTh  copepkaHME€ TEPMHMHOB U IOHSTHM:

cpensl s YIJIEBOJOB, BUTAMUHBI, KEIEPYIOLIME arcHTBHI. NUATaTeIbHasl Cpefa, KOMIIOHEHThl NMUTATEIbHOM Cpe.bl,
arpoOMOTEXHOIOTUI Tunbl TNUATATENBHBIX CPEH — JKHJAKHE U pH pactBopa.
TBEPABIE. OrnuchIBaTh MPOLIECC MPUTOTOBIIEHUS IUTATEIBHBIX CPEL
[TutarenbHbIE Cpebl 1711 OMOTEXHOJIOTUH JUI Pa3HbIX O0OBEKTOB.
pacTenuii. Pa3paboTKa HOBBIX NMTATENBHBIX CPEML, B XAPAKTEPU30BATh MIPOLECC NPUTOTOBICHHS UTATEIBHBIX
TOM YHCJIC BKIIOYAXOINNUX 6I/IOCTI/IMyJ1;{TopH u Ccpca B 3aBUCUMOCTH OT BblﬁpaHHOFO o0BeKTa
JIpYyTU€ peryysiTopbl pocta. MeToasl ontumMu3anuu  UCCIICIOBAHUA.
MUTATENbHBIX cpea. OCHOBHBIE KOMITOHEHTBI Paznuuate TUIBI MUTATENBHBIX CPEN B 3aBUCUMOCTH OT
MUATATEIBHBIX cpell (MAaKPOIJIEMEHTHI, 3aJla4M KyJIbTHUBHPOBAHHA.
MHUKPO3JIEMEHTHI, HCTOYHUKH YIJepoJa, BATAMUHBI, CpaBHUBATh paCTBOPUMOCTD BEILECTB BO BPEMS
KEJTUPYIOIINE areHThI, PETYJISITOPBI POCTA). MIPUTOTOBJIEHUS IUTATENbHBIX cpell. CpaBHUBAThH TUIIbI
YpoBeHL pH NUTATEIIbHON Cpeabl U €T0 BIIMsAHUE Ha HHTATCIBHBIX CPCI B 3aBUCUMOCTH OT HX COCTaBa.
pa3BUTHE PACTEHUN. BrisiBisaTs Hanbolee BayKHbIE KOMIIOHEHTHI MUTATEbHOM
Becol, pH-meTp. CpeIbl ¥ TPOTHO3UPOBATH 3PPEKT OT HEXBATKHU KaXKIOTO
JIaboparopuast pabora «IluratenpHble cpeasl u 13 KOMIIOHCHTOB. Xapakrepu3oBarh pyHKIHH
YCIOBHS KyJIbTHBUPOBAHHS, KylIbTypbl ~KOMIOHEHTOB MATATEIBHBIX CPE. DopmMyIUpoOBaATH U
PACTHTEIBHBIX KIETOK M TKAHEi. 0O0BSACHATH IPUHIIUIT KYJIIbTUBUPOBAHUS PACTCHHH Ha
[p. pabota «IIpUroTOBICHNE MUTATEIBHBIX CPE]T [UTATCJIbHBIX CpellaX pa3IniHOro cocTaBa
JUISl BBEJICHUS B KYIIBTYDY invitro».
6. Perynsaropsl 4 Poct u pa3Butue pactenuii. OcranbHble 3TAIbI PackpeiBaTh  comepaHWE€  TEPMHHOB W IOHATHH:
pocrta KakK oHTOreHe3a. O0I1e 3aKOHOMEPHOCTH POCTa (bUTOTOPMOHBI, PETYISATOPBI POCTA PACTECHUH.
bakTopsI pacTeHuN. OnuceIBaTh MPOIECC POCTa U Pa3BUTHUS PACTECHUM.
ycrexa OCHOBHBIE KIIACCHI (PUTOTOPMOHOB (ayKCHHBL XapakTepru30BaTh MPOLECC POCTA U PA3BUTHS PACTEHUN B
OMOTEXHOJIOTHHU LMTOKMHUHBL, THO6epenabl, ABK, sTuiten u gp.) 33BUCHMOCTH OT IEHOTHIIA U OKPYKAIOUIMX YCIIOBUH.
pacTeHui ¥ MX (QYHKIMH Ha PasHbIX STAIax Pa3BUTHS Paznuuate QyHKIIMU pETyISTOPOB pOCTA.

pacteHus. I3BeCTHbIE TEHETUYECKHUE MEXaHH3MBI, CpaBHHBATE (YHKIMU PEry/IsATOPOB POCTA.
KOHTPOJIMPYIOIIHE POCT U PA3BUTHE PACTEHHIL. BuIABIIATE QYHKIMU PETYIATOPOB POCTA MO MPEIIOKEHHBIM
DHJIOTEHHBIE U SK30TeHHbIE PErYJIATOPI PocTa s dexram. Xapakrepu3oBaTh 0OCOOEHHOCTH CTPOCHHUS

pacTeHu# B MpOOHPKE. (GyHKIMY Pa3sTMYHEIX (YUTOTOPMOHOB.
®opmMynupoBaTh U 00BACHATH IIPUHLIUII BO3IEHCTBUS

JlabopaTtopHas pabota «@eHoTHIHYECKas! OIICHKA .
(hUTOTOPMOHOB HA POCT M PAa3BUTHE PACTCHUI

poCTa U pa3BUTUMA paCTeHI/Iﬁ B 3aBUCHUMOCTH OT
HaiIn4us (I)I/ITOl“OpMOHOB B IIUTATEIbLHOM cpeac»
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7. bnorexHonorus
pacTeHuit

10

Bo3MokHOCTH TpUMEHEHHs arpoONOTEXHOJIOTHH B
CEJIEKIIMH, CEMEHOBOJICTBE ¥ INTOMHUKOBOJICTBE.

bone3nu u ummynutet pacrenunii: ot H.U.
BasuioBa 10 COBpeMEHHOCTH. Y CKOPEHHAs U
TPaIULMOHHAsl CEJIEKLIUs: COKpAILlaeM CPOKHU
II0JIy4€HUsI HOBBIX COPTOB. OCHOBHBIE METO/bI
cenekuuu. ['mbpuauszanusa. ®opmel oréopa.
OCHOBHBbIE HaNpPABJIECHUS CEIEKLUU: YIy4lIICHUE
YPOXKalHOCTH, yCTOWYMBOCTH K OMOTUYECKUM U
abnornyeckuM (pakropam. O310pOBICHHE
pacTeHuil 0T BUPYCOB € IIOMOIIBIO METO/I0B
OMOTEXHOJIOTHU: METOABI KYIbTYPhI aTUKAIBHBIX
MEpPUCTEM, TEPMOTEPAIIUH, XEMOTEPAIHH,
KpUOTEpanuu U KOMIUIEKCHOW TepaIuu.
[Tonmy4yeHue 0310pOBIEHHOIO MIOCAI04YHOTO
MaTepHaia — KIIyOHel kapTodens 1 Ca)XeHIEB
IUIOI0BBIX KynbTyp. KynbTHBHpOBaHUE
PACTUTENBHOTO MaTepuana B KyJIbType invitro:
OCHOBHBIE ITPUHIIUIBI U MOZEIN
KYJIbTUBHPOBAHUS.

Kamnycorenes, CyclieH3MOHHBIE KYJIBTYpbI
pacteHuii. MUKpopasMHOKEHUE

pacteHuil. OkoHOMHYEeCKHH 3P PeKT OT
BHEJPEHUS METOJI0B OMOTEXHOJIOTUH B
PacTEeHHEBOCTBO.

Kpunoxpanenue pacrenuii. Kpuonporekrops!.

[TocTkprorennas pereHeparusi.

buonornueckue cpeacTBa 3alllUThl PACTCHUIA:
MIPEUMYILECTBA U MEPCIIEKTUBBI IPUMEHEHUS.
Tepmoc u cocyn proapa ¢ )KUIKUM a30TOM,
KpUOIPOOUPKH.

[TpakTuyeckas padora «Pa3MHOXKEHHUE MII0JJOBBIX
pacTeHUN YEepEHKOBAaHUEM U
MUKPOPa3MHOXEHUEM— IIPUMEDP MAJIUHBI

PackpeiBath conepkaHie TEPMUHOB U IOHATUIA: CEJIEKLINS,
CEMEHOBO/ICTBO, IUTOMHUKOBOJICTBO, MUKPOPa3MHOXKEHUE

pacTeHuid, 0310poBIeHUE pacTeHnil. ONUCHIBATH MPOIECC
MHUKPOPa3MHOXKEHUS paCTEHUH, CO3/1aHUSI HOBOTO
MCXO/IHOTO MaTepHuaa Jilsl CelIeKIuU, 0Toopa,
03/I0pOBJIEHUS PACTEHUH U NOJIYYEHHUS 03/10POBIEHHOIO
II0CaI0YHOT0 MaTepuana.

XapakTepu30BaTh MPOLIECC YCKOPEHHOM U
TpaI[I/IHI/IOHHOfI CCJICKLIMH, MUKPOPA3MHOKCHUA,
03/10pOBJIEHUS pacTeHuil. PaznuuaTh METObI CeNeKIUH,
Croco0bI 03/10poBJIeHUS pacTeHU. CpaBHUBATH METO/IbI
CeJIeKIUH, CIIOCOOBI 0370POBJICHUS paCTeHU. BhIABIATH
HanOosiee U HanMeHee d(P(HEeKTUBHBIC CTIOCOOBI
HOJIY4YEHHUsI UICXOIHOTO MaTepuaa JUlsl CeleKIHH;
03JI0pOBJICHUS PACTCHUM.

XapakTepu30BaTh OCOOCHHOCTH U (PYHKLIMU METOJIOB
CEJIEKIIMH, CITIOCOOOB 03/I0POBJICHUS PACTEHUH.
dopmynupoBaTh U OOBICHATH MPUHIIMIT TPAAULIMOHHOMN 1
YCKOPEHHOMW CeNeKIUH, IPUHIUI padOThl TOTO WU
MHOT'O0 METO/1a 0370POBJIEHUS PACTECHUI.
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(MM 3eMIISTHUKY, €KEBUKH, CMOPOJIUHBI)».
[IpakTnueckas pabota «BBenenue pacTeHuil B
KYJIbTYPY invitro ¥ NOAJAEPKAHUE YACTON KYJIbTYPbI
9KCIUIAHTOB.

[Ip. pabora «Pa3MHOXeHHE KapTOdes B IPOOUPKE».
HccnenoBatensckas padora «Kak nomaydaror
IIOTOMCTBO BET€TaTUBHO Pa3MHOKaEMBbIX

KYJIBTYp €CJIM HE CeMeHaMu?»

HccnenoBarenbckas pabora
«BbIpamyBanue pacTeHuil B IpoOUpKe».
HccnenoBatennsckas padora «Kak 005kbs KOpOBKa
ypoXail cmacaja — O COBPEMEHHBIX CII0CO0ax
OMOJIOTUYECKO 3aIUTHl pAaCTEHUII»

HUTOI'O 10 34
MOYJIIO

Moayiab «CoBpeMeHHbIe OHOTEXHOJOTHH B cejekuumn». 11 kiaacce (34 4)
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1. I'eneTnueckue
pecypcebl Poccnn

2. OCHOBBI T€HETUKHU
U CEeJIEKIIUHA

Crpareruu coxpaHeHUsI TCHETUYECKUX
pecypcoB. CoxpaHeHHE pacTeHUM insitu 1
exsitu.

buopecypcubie komnekuu Poccun. Komnekmus
TE€HETUYECKUX pecypcoB pactenuid BUP.
I'ep6apuit BUH. Konneknus reneTnyeckux
pecypcoB xkuBoTHbIX BHUHUI'PX. Komnekiuu
kjieTok 1 mrammoB BHUUCXM.

HccnenoBarensckas padora «[lo maTepuanam
dopyma «'enetnueckue pecypcsl Poccun»

HacnencTBeHHOCTE M H3MEHUYHMBOCTh — OCHOBHBIC
CBOMCTBA KUBBIX OPraHU3MOB. MI3MeHUMBOCTD
MyTalmoHHas ¥ Moaudukanuontas. ['en —
MaTepuaibHbIi HOCUTEIh HACJIEICTBEHHOCTH U
H3MEHYHUBOCTH.

Hyxknennoseie kucnotsl. Jlokanuzanus
FEHETHUYECKOro MaTepuaia B KieTke. [lenenue
kierok. Pemmukanus JIHK. OcHoBHas morma
MOJIEKYIISIpHOM Ononoruu. TpaHCKpUIIIHS.
Tpancnsauus. Myranun.

3aKkoH TOMOJIOTHYECKHX pAI0OB B
HaCJICICTBEHHOM U3MEHYMBOCTH H.N.
Baswmitosa B 1920 u 2020 rT.

[IpakTuueckas padbora «MoaudukamoHHas
W3MEHUYUBOCTH B MPUPOE» (COOpaTh U CPaBHUTH
JIUCTHS, IBETKU C OJTHOTO PACTCHUS U/UJIH C
pa3HbIX).

Uccnenosarensckas padora «I' MO — 310 MmyTanuu

WM MOIU(PUKAITAU?

PackpeiBaTh cOnEp:KaHME TEPMHHOB W IIOHATHM:
COXpaHEHUE PACTCHUH insitu U exsitu.

OnuceIBaTh MPOLIECC COXPAHEHUSI PACTEHUH B YCIOBUAX
insitu U exsitu.

XapakTepu3oBaTh CIIOCOOBI COXPAaHEHHsS PAcTEHUH B
YCIOBHSX insitu W exsitu. Pa3znudarh crocoObl
COXpaHEHUsl PACTECHUM B YCIIOBUSX insitu U exsitu.
CpaBHuBaTh OCOOEHHOCTH COXPAaHEHHUS PACTCHHH B
YCIIOBUSIX INSitu U exsitu.

BeisBsite  HamOosee A PeKTUBHBIA  TpUEM  IA
COXpPaHEHHUs KOHKPETHOro o0pa3La pacTeHuH.
XapakTepru3oBaTh 0COOCHHOCTH U (PYHKIIUU.
DopmynupoBaTh U OOBICHATH IPUHIMI inSitu U exsitu
COXpaHEHHUs FT€HETUYECKUX PECYPCOB pACTEHU

PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:
HACJICJICTBEHHOCTh, N3MeHUHBOCTh, I'eH, JIHK, PHK, Gernok,
3aKOH TOMOJIOTHYECKHUX PAJIOB B HACIEACTBEHHON
M3MEHUYMBOCTU. ONIMCBIBATh IPOSBICHUS
MOJU(PHUKAITMOHHON U MyTallUOHHOW N3MEHYUBOCTH,
crpoenue JJHK u PHK, 6enkos.

XapakTepu30oBaTh CTPOEHUE U (PYHKIINK HYKJIEHHOBBIX
KHCJIOT, OEIIKOB.

Pasznnuate Tunel n3smeHunBoct. CpaBHUBAThH
MYTallMOHHYIO U MOJAU(PUKAITMOHHYIO U3MEHYHBOCTb.
BbIsBATE MOAM(UKAIMN U MyTalluU. XapaKTepU30BaTh
ocobennoct u Gpynkuuu JTHK, PHK, 6enkos.
dopMynupoBaTh U OOBSICHATH TPUHIUI JEHCTBUS 3aKOHA
TOMOJIOTHYECKHX PSAZOB B HACIEACTBEHHON U3MEHUYMBOCTH
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3. Unxenepus B
OMoNIOTHH PaCTEHUH

4.
Nuxenepus
B OMOJI0THH
JKMBOTHBIX

15

Kiterounas u reHHast MH)KEHEpUs PaCTCHUN IS
Pa3BUTHS CENECKLUU.
[IpupoIHO-TpaHCTEHHBIE PACTEHUS.

Pacrenns-6uodabpuku. bruorexnonornieckue
METOBI B CEIECKIIMH PACTCHUH.

['enetnyeckoe penakTUPOBaHHUE KYJIbTYPHBIX
pacTeHuil. YeM reHeTH4eCKOe peJaKTUPOBAHUE
OTJIMYAETCS OT TEHETHYECKONW MOTU(PHUKAIIHH.

[Torck HOBBIX TEHOB-MHUILICHEH: CYIIECTBYIOIINE
Metonuku. [IpoBenenue insilico ananusa.

['enHast uHKeHepUs 3€pHOBBIX KyJIbTYp. ['eHHast
WH)KEHEpUS XJIOMYaTHUKA. | 'eHHast HHXKeHepus

ToMara. I 'eHHast nH)KeHepus cou. I'eHHas
WH)KEHEepUs IUI0JI0BbIX KylbTyp. I 'eHHas
WHXEHepHs KapToders.

[Ipaktnueckas pabora «lIpoBeaeHue insilico
aHaJIM3a I OMCKA HOBBIX T'€HOB-MHILICHEH IS
pENaKTHPOBAHUS KYJIBTYPHOTO pacTeHus (Ha
BBIOOD)»

CoBpeMEHHBIE METO/IBI B )KMBOTHOBOJICTBE:!
TpaHCIUIaHTAIMs SMOPUOHOB, XUMEpPHBIE
KUBOTHBIE, KIOHUPOBaHUE. |'€HHast UH)KEHepus B
KUBOTHOBOJICTBE.

[IpakTuueckass pabora «IIpoBenenue insilico
aHaJM3a Ui MOMCKA HOBBIX T€HOB-MUIIIEHEH s
pEeIaKTHUPOBAaHUS  KUBOTHOTO» (Ha  BBIOOP).
HccnenoBatenbckas padora «I'eHHas HHXeHepus
KUBOTHBIX: aPTYMEHTHI 32 H MPOTHBY

PackpsiBaTh conepkaHuE TEPMUHOB U IIOHATHN: KJIETOYHAsS
M TEHHas  WHXEHEpUs  pacTEeHUW, TEHETHYECKOe
penaktupoBanue, ' MO, insilico ananus.

OnuceIBaTh NPOLECC KICTOYHON M TEHHON MHKEHEPUU
pacTeHui, TPUHIUIIBI TEHETUYECKOTO PEIAKTUPOBAHMUS,
cozganne I'MO, stansl insilico anannsa.

XapakTepu3oBaTh COBPEMEHHBIC JOCTHXKEHUS TCHHOU U
KJIETOYHOW MHYKEHEPUU Pa3HBIX BUJIOB PACTEHUH,
npoBeJeHue insilico ananusza.

Pa3nuyarh reHHyr0 U KJIETOYHYI0 HHXKEHEPUIO.

CpaBHUBATh OMOTEXHOJIOTHYECKHE METOIBI B CEIICKITUN
pacTeHui. BBISABIATH pa3inuyuus MEXy T€HETUYECKUM
PEMAKTHPOBAHUEM M TEHETHUYECKON MOAM(PUKAITUCH.

XapakTepu30BaTh OCOOCHHOCTH U (PYHKIIUH.
®opmynHupoBaTh U OOBSICHATH PUHIHI KIETOYHOH U
TeHHOH HHXKXCHCPUHN, TCHETUYCCKOI'0 pCAaKTUPOBAHUA U
TeHeTUYECKOH MoauduKau

PackpeiBaTh copepkaHue TEPMUHOB U IOHATUH.
OnuceIBaTh TPAHCIJIAHTALIUIO SMOPHOHOB, XUMEPHBIX
KUBOTHBIX, KIOHUPOBAHHUE.

XapakTepu30BaTh TPAHCIUIAHTAIIUIO YMOPHOHOB, XUMEPHBIX
KUBOTHBIX, KIOHUPOBAHHUE.

Pa3znuyath TpaHcmiaHTaIMo0 SMOPHOHOB, XUMEPHBIX
KUBOTHBIX, KIIOHUPOBAHHUE.

CpaBHUBATh TPAHCIUIAHTALIUIO YMOPUOHOB, XUMEPHBIX
KUBOTHBIX, KIIOHUPOBAaHHUE.

XapakTepru3oBaTh 0COOEHHOCTH U (PYHKILIUU.
dopmynupoBaTh U OOBSICHATH MPUHIIMIT TEHHOW UH)KEHEPUH,
TFeHETUYECKOT0 peAaKTUPOBAHUS U T€HETHUYECKON
MoauUKaIIu
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KanennapHo-temaTnyeckoe JIaHNPOBaHHE Kypca
«CoBpemenHnblie arpoonorexnojorun» 10 kiace

No Tema 3ansaTHA Jara o Jara o
IUIaHY baxty
MopayJib «<ATPOTEXHOJIOTHH HACTOSIEr0 M 0yayLIero».
buorexHosorust Kak Hayka (44.)

1 | Ucropuss BO3HUKHOBEHHUS HAayKH, OCHOBHBIE pa3lieibl, CBS3b
OMOTEXHOJIOTMH C APYTUMHU HayKaMH

2 | CoBpeMeHHbIE HAIPABJIEHUS PA3BUTHS arpOOMOTEXHOIOTHil.

3 | Merosibl GMOTEXHOJIOTUH B HAYKE U MPAKTHUKE.

4 | Okckypeust «bHOTEXHOJIOTHS: HayKa U KU3Hb» B By3 wiin HUU
OO0uue mMOHATHSI OUOTEXHOJIOTHH (24.)

5 | IloHsATHEe OMOTEXHOJOIMH. 3a4e€M UEIOBEKY OMOTEXHOJIOTHH, B UéM
UX NIPEUMYIIECTBO NEPE] XMMUYECKUM CUHTE30M.

6 | OcHOBHbIE O0BEKTHI OMOTEXHOIOTUH: IPOMBIIUICHHBIE
MUKPOOPIaHU3Mbl, KIETKH U TKAaHU PAaCTEHUH, )KUBOTHBIX.
IIpakTuyeckas pabGora «lIpumepsl NpUMeHEHHs OHOJOIHMYECKUX
00BEKTOB B TBOEH KUZHU.

OcobeHHocTH arpodHOTEeXHOJI0TUH (44.)

7 | Uenu u 3amaun arpoOuorexHosiorud. OCHOBHbIE OOBEKTHI arpoOuo-
TEXHOJIOTUU. [IOHATHS O MOJEBBIX, iNVitro 1 KPUOKOJIEKIUAX.

8 | OcHoBHBIE MOMEUIEHMs Ul IOJHOLIEHHOM paboThl jabopaTropuu
o6uorexHoisoruu.  OcCHOBHBIE  OpPUOOpBI s OpraHu3aluu
nabopaTopun OMOTEXHOJIOTHH, NX PYHKIIMU H BO3SMOXXHOCTH

9 | UHCcTpyMeHTBl  JUli  TPUMEHEHUS  METOJOB  OMOTEXHOJOIMU
pactenuii. OCHOBBI TEXHUKHM Oe3omacHOCTH mpu paboTe ¢
npubopamu. OcHOBHbIE MPUOOPHI JJsl OpraHU3aluu JabopaTopuu
OMOTEXHOJIOTHH.

10 | IIp. p. «KynbTypHOE pacTeHHE B KyJbTYypalbHOM COCYJIE: OIUIIH
pacreHue B MpoOUpKey.

KyabTypa Ki1eTok u TKaHei (84.)

11 | MeToab!l KynbTyphl KJIIETOK M TKAHEH B CEJIEKIIHH.

12 | KammycHas kynbrypa. KynpTypa KIETOK M arperatoB  KIJETOK.
KynpTypa nmporomnnacTos.

13 | IlonyyeHne  coMaTHYeCKUX  THOPUAOB  METOAOM  CIUSHUS
M30JIMPOBAHHBIX MPOTOILIACTOB.

14 | Knerounas cenekuus. lcronb3oBaHue TalylOWIUM B CEJEKLHUU.
[Tpumepel NpuUMEHEHHUS KYyJbTYyp KIETOK M TKaHEH B HaydHBIX
VCCJIEIOBAHMSX M B NMPaKkTHKe paznuuHbix HUN

15 | Xapakrepucruka KIJIETOK, KYJIbTUBUPYEMBIX invitro.
Mopdorenerndeckue myTH pa3BUTHSI KIIETKH INVitro.

16 | M3BecTHBIE KOJIEKIUU OMOTEXHOJIOTUYECKUX OOBEKTOB — HX POJIb,
3aJ]a4uM, COCTaB, IPUMEPHI

17 | Ilpaktuueckas padota «[IpoTommacTsl KIETOK.

18 | bruoTexHOI0rUs MPOU3BOJCTBA KYJIbTYphl KJIETOK, TKAHEH U OPraHOB
pacTeHHil.

IIuTaTenbHbIe cpeabl 1Jisi arpOOHOTEXHOJIOTHH (2 4.)

19 | Tunbl nUTAaTENBbHBIX CPEM — KUIAKUE U TBEPJBIC.




[TutarenpHbIE Cpebl 1711 OMOTEXHOJIOTHH PACTCHUMN.

20

JlaGopatopnast pabotra «llutatenbHble Cpeabl M YCIOBHS
KYJIbTUBUPOBAHHMSI, KYJIbTYPhl PACTHTEIBHBIX KJICTOK M TKaHEH».

Peryasitoppl pocta kKak (akTopbl ycnexa OHOTEXHOJOTHH
pacrenuii (44.)

21

Poct u pa3Butue pactenuii. OctanpHbIe dTanbl OHTOTeHe3a. O01mue
3aKOHOMEPHOCTH pOCTa PACTEHUM.

22

OcHoBHbIE KJIACChI PUTOMOPMOHOB U MX (DYHKIIMM HA Pa3HbBIX 3Tarax
pa3BuTHsL  pacTeHUsl. V3BeCTHbIE TIE€HETUYECKHE MEXaHHU3MBI,
KOHTPOJIMPYIOIINE POCT U Pa3BUTHE PACTEHUM.

23

DHJIOTEHHBIC U YK30TCHHBIC PETYISATOPHI POCTa PACTCHHIA B
npoOupke.

24

JIaboparopHast pabota «DeHOTHUNHYECKAsE OLIEHKA POCTa W Pa3BUTHS
pacTeHHid B 3aBUCUMOCTH OT Haiu4yusi (UTOrOPMOHOB B
MATATEIBHOMN CpeIe»

buorexnosaorus pacreauii (104.)

25

Bo3moxxHOoCTH IMPUMCHCHU A anO6HOT€XHOJIOFHI>JI B CCIICKIINU,
CEMCHOBOACTBC U IIMTOMHHUKOBOACTBC.

26

bonesam wm wummynurer pacrenui: or H.M. BaswioBa 1o
COBPEMEHHOCTH.  YCKOpEHHas M  TpaAULMOHHAs  CEJEKLHUSA:
COKpAIlaeM CPOKH ITOJy4EHHUsI HOBBIX COPTOB.

27

OcHoBHBIE MeTOAbI cenekuuu. | ubpuamsanus. Dopmbel oTOOpa.
OCHOBHBIE HampaBJCHUS CEJICKUUU: YIy4YIICHUE YpOKalHOCTH,
YCTOWYMBOCTU K OMOTUYECKUM M a0MOTUUYECKUM (aKTOpaM.

28

[IpakTuueckass pabora «Pa3MHOXEHWE IUIOMOBBIX  PACTECHUI
YEpEHKOBAaHUEM U MUKPOPa3MHOXKEHUEM

29

O3pmopoBieHne pacTeHW OT BHPYCOB C IIOMOIIBIO METOJOB
OMOTEXHOJOTMM: METOABl  KYJbTYpbl alUKalIbHBIX MEPHUCTEM,
TEPMOTEpANiH, XEMOTEpalhy, KpPUOTEparud W  KOMIUIEKCHOU
tepanuu. [lomydeHne 0310pOBIEHHOIO MOCAJOYHOrO Marepuaia —
KJIyOHel kapTodens U CaXXEHIIEB II0I0BBIX KYJIbTYD.

30

KynbTuBHpOBaHME PACTUTEIBHOTO Marepuana B KYyJIbType Invitro:
OCHOBHBIE€ ITPUHIIMIIBI U MOJIEJIN KYJIbTUBUPOBAHUS.

31

I[p. pabora «Pa3mHoxeHHe KapTo(]est B mpoOHpPKeEY.

32

Kamnycorenes, CYCIICH3HOHHBIE KYJIbTYpBI pacTeHun.
MuKpopa3MHOKEHHE  PaCTEHHUM. Kpuoxpanenne  pacreHuil.
Kpuonporekropsl. IlocTkpuorenHas peresepanusi.

33

buonornueckue cpeacTBa 3alUThl pACTEHUN: PEUMYIIIECTBA U
MEePCIEKTUBBI IPUMEHEHHUS.

34

O0600mawmmii ypoxk




KanengapHo-temaTu4eckoe IiaHUPOBaHUE Kypca
«CoBpemenHnblie arpoonorexnojorun» 11 kiace

No Tema 3ansaTus Jara o Jara o
IUIaHY baxty
Mopayib «CoBpeMeHHBbIe 0MOTEXHOJIOTHHU B CeJIeKINID).
I'enernueckue pecypcenl Poccnn (64.)
1 | Crparerun coxpaHeHUsi TeHEeTHYecKux pecypcoB. CoxpaHeHue 01.09
pacTeHUi insitu u exsitu.

2 | buopecypcuble komnexkuuu Poccun. Komnexnuss renermueckux | 08.09
pecypcoB pactenuii BUP.

3 | I'epbapuit BUH. Komiekuusi reHeTH4ecKUX pecypcoB >KMBOTHBIX | 15.09
BHUUI'PX.

4 Komnexnuu xinerok u mramMmos BHUMCXM. 22.09
OcHoBbI reHeTnkH 1 cesexknnu (104.)

5 HacnencTBeHHOCT, M M3MEHYHBOCTL — OCHOBHBIE CBOWMCTBA JXKUBEIX | 29.09
oprann3MoB. VI3MeHYHBOCTh MyTallMOHHAS U MOJTU(UKAIIIOHHASL.

6 | IIpaktnueckas pabora «MoaudukanuoHHas H3MEHYHMBOCTH B | 06.10
IPUPOJIE»

7 I'en — maTepuanbHbIA HOCUTEIIb HACIEACTBEHHOCTH U U3MEHYHUBOCTH. 13.10

8 | Hykneunosble kucnotsl. Jlokanu3zanus renernyeckoro marepuana B | 20.10
KJIETKE.

9 | lleneHue KIETOK. 27.10

10 | Permmukamus JTHK. 10.11

11 | OcHoBHas normMa MoJIeKyJsipHOM Ouonoruu. TpaHckpunus. 17.11

12 | Tpancasuus. 24.11

13 | Myramuu. 01.12

14 | 3akOH  TOMOJIOTMYECKHX  DSJIOB B  HACJIEACTBEHHOUN 08.12
n3meHurBocty H.M. BaBunosa B 1920 u 2020 rr.

HNuxenepuss B Ouosioruu pacrenui (154.)

15 | KnerouHas n reHHas HH)KEHEPUS paCTEHUH ISl pa3BUTHSI CETIEKIIUU. 15.12

16 | IIpupoaHO-TpaHCTEHHBIE PACTEHUS. 22.12

17 | Pacrenus-6uodadpuku. brorexHonornyeckue METOIbl B CEICKIIUN 29.12
pacTEHUMN.

18 | I'eneTnueckoe peJakKTUPOBAHUE KYJIbTYPHBIX PACTCHUH. 12.01

19 | Yem reHernueckoe pedakTUpOBaHUE OTIMYaeTcss OT reHerudeckoi | 19.01
MoauUKAIIIH.

20 |Ilomck HOBBIX TEHOB-MHIIICHEW: CyIIeCTByIomue Mertoauku. | 26.01
[IpoBenenue insilico ananusa.

21 | Ilpaktuueckas pabora «IIpoBenenue insilico ananusza s noucka | 02.02
HOBBIX T'€HOB-MHUUIIEHEW /I  PEAAKTUPOBAHUS  KYJIbTYPHOIO
pacTeHus.

22 | I'eHHas MH)KEHEPHsI 36PHOBBIX KYJIBTYP. 09.02

23 | I'eHHas MHKEHEpHsI XJIOMYATHHKA. 16.02

24 | I'enHas MHXXEHEPHs TOMATA. 01.03

25 | I'eHHast MHKEHEPHUSI COM. 15.03

26 | I'enHas MH)KEHEpHsI IIJIOJIOBBIX KYJIBTYP. 05.04




27 | 'ernas uHxeHepus kapTodes. 12.04

28 | Cemunap «I' MO — 3710 MyTanuu win MoIupHUKaIN?» 19.04

29 | IlpuHuuObBl KIETOYHOM W TEHHOM WH)KEHEpPHH, TeHeThudeckoro | 26.04
PEIAaKTHPOBAHUS ¥ TEHETHUECKON MOIUPUKAIINN

NnxeHepusi B 0M0J10TUM KUBOTHBIX (54.)

30 | CoBpeMeHHBIE METOABI B KHUBOTHOBOJACTBE: TpaHcruiantauus | 03.05
AMOPHUOHOB, XUMEPHBIE KUBOTHBIE, KJIIOHUPOBAHUE.

31 | I'ennast uHKeHepUs B JKUBOTHOBOJICTBE. 10.05

32 | Ilpaktnueckas padora «lIpoBenenue insilico ananmusza ans moucka | 17.05
HOBBIX T€HOB-MUIICHEN JIs1 PEAAKTUPOBAHUS dKUBOTHOT0)

33 | Cemunap «I'eHHast MHKEHEPUSI )KUBOTHBIX: apryMEHThI 3a U IpoTuB» | 24.05

34 | OGobmarommii ypox

HPUJIOKEHHUE. ®UJIBMbI U 3AIIMCHU TEJIEBU3UOHHBIX ITPOI'PAMM

MoayJb «ArpoOTeXHOJ0THN HAacTOSIero u oOyaymero». 10 kiacc

Tema 1. bBuomexnonozusa Kak Hayka

Hoxymentanbubiii puinbm Cepres bpunesa «Hoseiit cBet. Hukonait BaBumosy. —
URL: https://smotrim.ru/video/2618068

JoxymenTanbabiid pusibM «CeMmeHa, KoTopble cracyT yenoedectBo». — URL:
https://smotrim.ru/brand/69345 7utm_source=search&utm_campaign=autocomplete

Moayab «CoBpeMeHHbIe OMOTEXHOJIOITMH B cegekuum». 11 kiace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokymeHTanbHbli (pUiibM «30510TOH 3eneHsblii 3anacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHoebl 2eHemuKu U celeKyuu

OuneMbl U3 nukiIa «Matpuna Hayku». Science and plants. Haykaupacrenus.
3epHoOo0oBbIe. — URL: https://www.youtube.com/watch?v=nCf9dl1Fpa8

Tema 3. Huscenepusn 6 ouonozuu pacmenuii

@unbMbl U3 nMkiIa «Matpuna Haykm». Science and plants. Haykaupacrenus.
I'enernueckoe pepakrtupoBanue. — URL: https://tvspb.ru/programs/releases/107337/
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