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HOACHUTEJIBHAS 3AIINCKA

AKTYaJIbHOCTb M HA3HAYEHHE NIPOrPaAMMBbI

PaGouass mporpamMmma Kypca BHEypo4yHOU jaesTenbHOCTH «COBpEMEHHbBIE
arpoOMOTEXHOJOTUH (arpoOMOTEXHOJIOTHYECKUN Mpoduiib)» i CPeaHEro OOIIero
oOpa3zoBaHusl (lajnee — mporpamma) paspaboTaHa B COOTBETCTBUU C TpeOOBaHUSIMHU
denepanabHOr0 TOCYAAPCTBEHHOIO0 0Opa30BaTENbHOIO CTaHAApTa CpeIHero oOIIero
obpazoBanus (PI'OC COO), opueHTHUpOBaHa Ha OOECIEUEHUE WHIUBUAYAIbHBIX
noTpedHOCTe 00yJarOIIMXCs U HallpaBJieHa Ha JOCTUKEHUE MJIAHUPYEMBIX PE3YJIbTATOB
OCBOEHHUS MPOTrpaMMbl CPEAHETO OOIIEro 00pa3oBaHMUs C YU€TOM BhIOOpA y4aCTHUKaAMU
o0pa3oBaTeIbHBIX OTHOILIEHUH KYpCOB BHEYPOUHOM NE€ATENBbHOCTH. DTO IMO3BOJSET
oOecrneuuTh eIUHCTBO 00sA3aTenbHbIX TpeboBanuit ®I'OC COO Bo BceM MpOCTpaHCTBE
IIKOJILHOTO 00pa30BaHMsI: HE TOJIBKO Ha YPOKE, HO U 3a €ro MpeJiejaMu.

Hacrosimumii kypc mpeaHazHayeH Uisl YIIIyOJIEHHOT'O U3YYEHHsS] OMOJIOTHYECKUX
ABJICHUN U 3aKOHOMEPHOCTEH, pacuIupeHusi 0a30BbIX 3HAHUW, Pa3BUTHUS MPAKTHUECKUX
YMEHHI 1 HABBIKOB B COBPEMEHHOW OMOJIOTHH.

AKTYaJIbHOCTD PeaJIu3aliu NPOrpamMMbl

[Tporpammoit mpeaycMoTpeHo (OpMUPOBaHHUE COBPEMEHHOTO TEOPETUYCCKOTO
YpOBHS 3HAHWH, a TaKKe TMPAKTHUYECKOro OmbiTa paboThl C J1ab0paTOpPHBIM
0o00OpyZOBaHUEM, OBJAJICHUE TMPUEMaMH MCCIEI0BATENbCKOW NesATeIbHOCTH. MeToabl
opraHu3anudd  00pa3oBaTeNbHOM W HAYyYHO-UCCJIEAOBATEIbCKOW  JEATEIbHOCTH
npenycMaTpuBaloT (GOpPMHpPOBAHHE y OOYYAIOLIMXCS HECTAHIAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOO/IbI CAMOBBIPAKEHUS M MHJIUBUIYATIbHOCTHU CY>KJICHUM.

Jlyist monHOro y4yera moTpeOHOCTed 00ydarommXxcs B MPOrpaMMe HCHOIb3YeTCs
mudepeHITMPOBAaHHBIA TIOJIX0/, YTO CTHUMYJIHPYET OOYYalomerocss K YBEJIMYCHHIO
NOTPEOHOCTH B MHIMBHUAYATbHOM, UHTEIUIEKTYAIbHON U MTO3HABATEIBHOMN JACSITEIHbHOCTU
Y Pa3BUTHIO HAYYHO-HUCCIIE0BATEIbCKUX HABBIKOB. [IporpaMma ctaneT BocTpeOOBaHHOM
B TIIEPBYIO oOdYepenb OOYYaIOMIMMHCS, KOTOPhIE HWMEIOT CTOMKHH HHTEpec 151
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUCHHIO MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA,
€CTECTBEHHBIX HAYK U TEXHOJIOTUH.

B Hacrosimiee Bpemsi Owuonormdeckoe 00Opa3oBaHUE JIODKHO OOECIEeYUTh
BBIITYCKHUKAM BBICOKYIO OMOJIOTHUYECKYIO, IKOJIOTHUECKYIO U MPUPOIOOXPAHUTEIBHYIO
IPaMOTHOCTb.

3HaHusT B 00JaCTM OCHOBHBIX OMOJOTMYECKHMX 3aKOHOB, TEOPUH U wuIeH
(GbOpMUPYIOT HPABCTBEHHBIE HOPMBI U TPUHIUIBI OTHOIICHUS K XUBOW mpupoae. B
KaueCTBE IICHHOCTHBIX OPUEHTUPOB OMOJIOTUYECKOTO 00Pa30BaHUs BHICTYNAIOT O0OBHEKTHI,
M3ydaeMble B Kypce OHOJIOTHH, K KOTOPBIM Yy ydamuxcs (popMHUpyeTCs IEeHHOCTHOE
otHomieHue. [Ipu 3ToM BeayIiyro pojib MTPAIOT MO3HABATEIBHBIE IIEHHOCTH, TaK KaK
JAHHBIA Y4eOHBIA MpEAMET BXOJIUT B TPYMIYy MPEIMETOB MO3HABATEIHHOTO IIHKIIA,
TJIaBHAS 11€1h KOTOPBIX 3aKII0YACTCAd B M3YUYEHUU COBPEMEHHBIX CIIOCOOOB peIICHUS
rIIO0ABHBIX  TIpoOJieM  coBpemMeHHocTH. [Iporpamma mpecimeayer HE  TOJBKO
oOpa3oBaTelbHbIC, HO W BOCHHUTATCIBHBIC II€JIA, IOCKOIBKY OHa CIOCOOCTBYET
(bOpMHUPOBAHUIO IKOJIOTHUECKOTO M OMOTEXHOJIOTHYHOTO MBIIUICHHSI Y TIOJIPACTAIOIIETO
MTOKOJICHUSL.



BapuanTsl peaju3anuu nporpaMmmsbl 4 GopMbI IPOBeIeHUs 3aHITHIA

Peanuzanus nporpaMMbl MpeanoiaraeT UCnoib3oBanue (GopMm padoThl, KOTOPbIE
MpeIyCMaTPUBAIOT AKTUBHOCTh M CaMOCTOATEIBHOCTh OOYYalOLIUMXCs, COYETaHUE
WHIUBUAYAIbHOM W TpyNNoBOM pabOThl, MPOEKTHYD H  HMCCIEI0BATEIBCKYIO
NesATeNbHOCTh. TakuM 00pa3oM, BOBICUEHHOCTh O0YUYAIOIIMUXCS B IAaHHYIO BHEYPOUHYIO
JEeSATENbHOCTD MO3BOJUT 00ECIIEUUTh UX CAMOOIIPEEICHHE, PACIIUPUTh 30HBI TOMCKA
CBOMX MHTEPECOB B PA3IMUYHBIX c(pepax eCTECTBEHHO-HAYUHbIX 3HAHUH, IEPEOCMBICIUTD
CBOM CBSI3M C OKPY’KaIOIIMMU, CBOE MECTO CPEIH APYIUX JIoAch. B menom peannsanus
MPOrpaMMbl BHOCUT BKJIaJl B HDABCTBEHHOE U COLIMANIbHOE (POPMHUPOBAHUE JTUYHOCTH.

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

IIporpamMma Kypca paccuuTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPEIyCMOTPEHBI
Takue QopMbl pabOThl, Kak Oecelbl, JUCKYCCHH, MAacCTEp-KJIacChl, PKCKYpCHU Ha
IPOU3BOJICTBO, aHAU3 KEWCOB, BCTPEUYM C MNPEACTABUTEISIMU pa3HbIX Npodeccuid,
npodeccuoHaibHble MPOObI, KOMMYHUKATUBHBIE U JIEJOBBIE UIPbI, KOHCYJIbTallUU
nejarora v rncuxoJiora.

[Iporpamma MoOKeT OBbITh peajgn30BaHa B TEUEHUE OJHOTO y4eOHOro rojga ¢
oOyuaromumucs 10 u 11 kimaccoB, eciu 3aHATHS MPOBOIATCS 2 pa3a B Heaeno. Mnu B
TEYEHUE JABYX JIET, €CJIH 3aHATUA MNpoBOIATCA | pa3 B HeAeN Jid KIJIACcCOB
OMOJOTUYECKOTO MIIH OMOTEXHOJIOTHYECKOTO HAIIPABICHUH.

B3aumocBsshb ¢ ¢penepasibHoil padodeii mporpaMMoil BOCIMTAHMS

[Iporpamma Kypca BHEYPOUHOH JeSATENBHOCTH pa3paboTaHa C  Y4ETOM
pexomeHganuil  ¢geaepanbHOl  pabouel  MporpaMMbl  BOCHHUTAHMS, YYHUTHIBAET
NICUXOJIOTONEeIarOTUYECKHEe OCOOCHHOCTH JIAaHHBIX BO3PACTHBIX KaTeropuil. ITo
MO3BOJIIET Ha MPaKTUKE COCIMHUTH OOYYAIOIIYI0O M BOCHUTATENBHYIO AESTEIBHOCTD
nearora, OpUEHTUPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTYaJIbHOE, HO U Ha HPaBCTBEHHOE,
COLIMAJIbHOE pa3BUTHE PeOCHKA. JTO MPOSBISETCA B:

— BOCIMTAaHUU OCO3HAHHOM 3KOJIOTMYECKH MPABWIBHOW MOTHBAIIMU B MOBEJACHUU
U JIeITeNbHOCTH 4Yepe3 (OpMHUpPOBAHUE CHUCTEMbl YOEKICHUM, OCHOBAaHHBIX  Ha
KOHKPETHBIX 3HAHUSX;

— CTAHOBJICHWU JIMYHOCTU OOYy4YarOUIMXCsl Kak IEJOCTHOW, Haxodsuiencs B
TapMOHUU C OKPYKAIOLTUM MUPOM, CIIOCOOHON K PEIICHUIO DKOJIOTHYECKUX MPOOIIeM;

— NPHOPUTETE JUMYHOCTHBIX PE3YyJbTAaTOB peaU3allMy MPOTPaMMbl BHEYPOUHOMH
JESTEHHOCTH, HAIEANIUX CBOE OTPAKEHNE U KOHKPETU3AIHIO B peiepalbHON paboueii
MPOrpaMMbl BOCTIUTAHUSI.



IJIAHUPYEMBIE PE3YJBTATBHI OCBOEHUS KYPCA BHEYPOUHOM
JAEATEJIBHOCTHU

3aHATHS B paMKax NpOTrpaMMBbl HampaBlieHl Ha OOECHEYEeHHE JOCTHKECHUS
OOy4JalOUIUMUCS  CIACAYIONIMX JIMYHOCTHBIX, METalpeIMETHBIX H MPEIMETHBIX
o0Opa3oBaTeIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATHDI: ¢
cghepe epaxcoanHcko2o 60CRUMAHUA:
— TOTOBHOCTh K COBMECTHOM TBOPYECKOM HEATEIbHOCTH MPHU BBITOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;
— CIOCOOHOCTh OMNpPENEsATh COOCTBEHHYIO MO3HUIIMI0 MO0 OTHOLIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€
— TOTOBHOCTh K COTPYJAHHYECTBY B MPOIECCE COBMECTHOT'O BBLITIOJIHEHUSI YUEOHBIX,
MO3HABATEJILHBIX U HCCIIEIOBATEIbCKUX 3aJ1a4, YBAKUTEILHOMY OTHOIICHUS K
MHEHHIO OIIMOHEHTOB MPH OOCYXKJICHHH CIIOPHBIX BOIMPOCOB OHOJIOTHYECKOTO
COZEPKAHUS;

6 cgbepe nampuomuieckoco 60CnNUmMAarusl.

— MHNCEHHOCTHOC OTHOUICHUC K IHIPHUPOJHOMY HACICAUIO W IIaMATHHKAM IIPUPOJIHI,
JOCTHNXXCHUAM Poccuu B HAYKC;

— CIIOCOOHOCTH OLICHUBATH BKJIaJ pOCCHﬁCKHX YUYCHBIX B CTAHOBJICHHUC WU PA3BUTHUC
6I/IOJ'IOFI/II/I, ITOHMMAaHUE 3HAYEHHUS OWOJIOTHHM B IO3HAHWM 3aKOHOB Inpupoavl, B
JKU3HHU YCJIOBCKA U COBPCMCHHOI'O O6H_I€CTBa;

8 cghepe 0yX08HO-HPABCMBEHHO20 B0CNUMAHUA!

— CIIOCOOHOCTH OIICHMBATh CHUTYallMI0 W TIPUHUMATh OCO3HAHHBIC pEIICHHUS,
OPUCHTHPYSICHh Ha MOPaJIbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;
— OCO3HaHHWE JUYHOTO BKJIAJla B MOCTPOCHHUE YCTOMYMNBOTO OYIYINETO; 6
chepe sacmemuneckoeo 60CHUMAHUSL!
— TIOHUMaHHUE SMOIMOHAIBHOTO BO3JICUCTBUS KUBOH MPHUPOJBI U €€ IICHHOCTh; 6
cehepe Qusuueckoco 60CNUMAHUSL:
— MOHUMAaHUE IEHHOCTH 37J0POBOTO U 0€30MacHOro 00pasa KU3HU;

— OCO3HAHUE€ TMOCIEJACTBUI W HENPUATHE BPEOHBIX MNpPUBBIUEK (yHoTpeOieHue
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUS);
8 cihepe mpy0o6020 8OCNUMAHUSL:

— TOTOBHOCTh K AaKTHBHOW MHEATEIIBHOCTA OHWOJOTHYECKOM W DKOJIOTMYECKOM
HaIPaBJICHHOCTH, CIOCOOHOCTh MHUIIUUPOBATH, TIJIAHUPOBATH U CAMOCTOSITEIILHO
BBITOJIHATh TAKYIO AEATEIbHOCTD;

— WHTEPEC K MPAKTUIECKOMY M3yUCHUIO POodeCcCHii, CBSI3aHHBIX C OMOJIOTHEH;

— F'OTOBHOCTh M CIIOCOOHOCTh K 00OpPa30BaHMIO M CaMOOOPa30BaHUIO Ha MPOTSKECHUU
BCEM KU3HH;

6 cqbepe IKOJNI02UHECKO20 60CNUMAHUA.



HKOJIOTMYECKH LIETIECO00pa3HOe OTHOUIEHUE K MPUPOAE KaK UCTOUYHUKY JKU3HU Ha
3eMJie, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIbTYpbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX BO3MOMKHBIX IOCHEACTBUM  JUId
OKPYKAIOIIEU CPEBI;
CIIOCOOHOCTh MCMOJIb30BaTh MPUOOpPETaEMble MPU U3YUEHUH OUOJIOTMM 3HAHUS U
YMEHUS  NOpU  pElIeHHH  MpoOJjeM,  CBSA3AHHBIX C  palMOHAJIbHBIM
IPUPOJONOJIHL30BaHUEM  (COONIIOZIEHWE TpaBUJI  TOBEJICHUS B  TIPUPOJIE,
HAIPaBJICHHBIX HA COXpPaHEHUE DPABHOBECUS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OHOChephI);

AKTUBHOE HEIPUATHE NECUCTBUM, NMPUHOCIIIUX BpEl OKPYXKAIOLIEH NPUPOIHOU
cpene, yMEHHUEe MPOrHO3UPOBATh HEOJIArONMPUATHBIE SKOJOTUYECKHUE TTOCIECTBUS
IPEAIIPUHUMAEMBIX IEUCTBUH U NIPEIOTBPAILATh UX;

8 cghepe HayuHO20 NO3ZHAHUA:

NOHMMaHUe crenuuKkn OWOJIOTMM KaK HayKH, OCO3HAaHHE €€ pOoJu B
(hOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUE IEIOCTHOTO
IPEJICTAaBIICHUST 00 OKPY)KAIOIIEM MHUpPE KaK O CJIMHCTBE NPHPOJBI, YCIOBEKa H
oOmIecTBa, B IMO3HAHWM TPUPOJIHBIX 3aKOHOMEPHOCTCH W PpEUICHUU IMpoOsIemM
COXPaHCHUS TIPUPOJTHOTO PAaBHOBECHS;

yOeXKJICHHOCTh B 3HAYUMOCTH OHWOJIOTHHM JUISI COBPEMEHHOM ITUBUJIN3AIINH:
oOecrieyeHue HOBOTO YPOBHS Pa3BUTHS MEIMIIMHBI; CO3/IaHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemiaTh pecypcHble  MpOOJEMBbI  Pa3BUTHUS
YeJIOBEYECTBA; MOUCK MyTeH BBIXOJA M3 TJI00ATBHBIX KOJOTHUECKUX MPOOJieM U
o0OecrieueHue Tmepexoda K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAJIBLHOMY
UCIIOJIb30BAHUIO MPUPOJTHBIX PECYpCOB U (POPMHUPOBAHHIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYCHUH OMOJOTUYECKUX 3HAHWUN B IIENISAX MOBBIIMICHUS
o0Ie KyJabTypbl, €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH KaK COCTAaBHOM YacTH
(GYHKIIMOHAIPHOM TPAaMOTHOCTH OO0ydYarouuxcs, (HopMUpyeMON TIpU H3yYECHHH
OHoJIOrHny;

MOHMMAaHWE CYIIHOCTH METOJOB IIO3HAHMS, HCIIOJB3yEeMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTh HWCIIOJB30BaTh MOJy4aeMble 3HAHWUS [JIs aHaluW3a |
OOBSCHEHUS SBJIICHUN OKPY’KAIOIIET0 MUPA U MPOUCXOASIINX B HEM M3MEHEHMIA,
yMEHHE JeNlaTh OOOCHOBAaHHBIE 3aKIIFOYCHHUS HAa OCHOBE HAay4yHBIX (AaKTOB U
UMEIOIIUXCS TAHHBIX C LEIBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITETTHHO HCIIOJIB30BaTh OHOJIOTMYECKUE 3HAHWS IS
penieHus MpooOJieM B peabHBIX )KU3HEHHBIX CUTYAIUsIX;

OCO3HAHHWE IICHHOCTH HAyYHOW JESITEIIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IPOEKTHYIO U UCCIEA0BATENbCKYIO NESITEIbHOCTh MHANBUAYAITLHO U B TPYIIIIE;
TOTOBHOCTh M CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMO00OPa30BaHUIO,
K aKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWU MO OWOJOTHU B COOTBETCTBUU C
KU3HEHHBIMU TTOTPEOHOCTSIMH.



METAINPEAMETHBIE PE3YJIBTATDI: ¢ cgpepe oénadenusn ynugepcanvuvimu
YUEeOHBIMU NOZHABAMENbHBIMU OCUCMBUAMU: 0A308ble JI02UYeCKUe 0elCMBUL:

— CaMOCTOSITEIFHO (POPMYIUPOBATh U aKTYyaIM3UPOBATH MPOOIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

— HCIOJB30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JOTUYECKOTO MBIIJICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMs, KiIaccupukauuu, o000OIIEHUs1), pacKphIBaTb CMBICI
OMOJIOTMYECKUX TOHATUHN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABINBATh
CBSI3U C IPYTUMHU MOHSATHUSIMH );

— ONPEAENATh UEIHU AEATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTD PE3YJIBTATHI JEATEIIBHOCTH C MIOCTABICHHBIMU LETSIMH;

— UCIOJIb30BaTh OMOJIOTMYECKHUE MOHATHUS AJ11 00BbICHEHUS (DAKTOB U SIBJICHUI KUBOK
IPUPOJIbI;

— CTPOUTH JIOTUUECKHE PACCYXICHUS (MHIYKTUBHBIE, I€TYKTHUBHBIC, 10 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTU U MPOTHUBOPEUMUS B PACCMATPUBAEMBIX SIBJICHUSX,
(OopMyIHpPOBaTH BHIBOABI U 3AKITIOYECHHUS;

— IPUMEHATh CXEMHO-MOJEJBHBIE CPEICTBA ISl MPEJCTABICHUS CYLIECTBEHHBIX
CBs3€ll M OTHOIICHHM B H3ydyaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKxKe
POTUBOPEUUIA PA3HOTO POJA, BBISBICHHBIX B Pa3IMUHBIX HHGOPMAIMOHHBIX
HUCTOYHUKAX;

Oazosvle ucciedosamebCckue 0eucCmeus.

— BJAJIETh HAaBBIKAMH Y4eOHO-HCCIEOBATEIbCKON M TPOEKTHOM AeSTEIBHOCTH,
HaBbIKAMHU  pa3pelieHusl MpoOJieM; CIOCOOHOCTbIO M TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY  IOMCKY METOJOB  pEIIEHUs MpaKTHYECKUX  3ajad,
IPUMEHEHHIO Pa3JIMYHbIX METOJIOB ITO3HAHNS,

— HMCIOJIb30BaTh PA3JIMYHbIE BUJIbI AEATEIbHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS, €TI0
UHTEPIIpETaIuH, MPeoOPa30BaHUI0 U IPUMEHEHHIO B yUEOHBIX CUTYallUsAX, B TOM
YHCIIe MIPU CO3aHUH YUEOHBIX U COIMATIBHBIX IPOEKTOB;

— (¢dopmMupoBaTh HAYYHBIH THUIT MBIIIJIEHUS, BIaJCTh HAYYHOW TEPMHUHOIOTHEH,
KJIFOUE€BBIMU NOHATUAMHU U METOAAMU;

— CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 3a4a49H B 00pa30BaTEIIbHOM AeATEITILHOCTH
U KU3HEHHBIX CUTYalHSIX;

paboma ¢ ungopmayuei:

— OpPHUEHTHUPOBATHCSA B PA3IMUYHBIX HCTOYHHUKAX WH(POpMAIuu (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSPHOW JHUTEepaType, OWOIOTHYECKUX CJIOBapsAX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETe), aHaJIU3HpPOBATH
MH(GOPMAIINIO PAa3IMYHBIX BUOB ¥ OPM TPEICTABICHUS, KPUTHUECKU OIICHUBATH
€€ IOCTOBEPHOCTh U HENPOTHBOPEYNBOCTH;

— (GOopMyYIUPOBATH 3aIPOCH U IPUMEHSTH PA3IUNIHBIC METOJIBI IIPH TIOKCKE W OTOOpE
Ooumosoruaeckor nHpopMammu, He0OXOAMMOM IS BBITIOJTHECHUS YIeOHBIX 3314,

— CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO bopmy MpeACTaBICHUS
Oouosiornueckoi nHpopmanuu (cxemsl, rpaduKku, AUArpaMmbl, TAOIUIIbI, PUCYHKH
M 1p.);



— HCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJICTBA NPU pabOTe ¢ OMOIOTrHYECKON
uH(popMaIeil: IPUMEHATh XUMHUYECKHE, PU3MUECKHE U MATEMATHYECKHUE 3HAKU U
CUMBOJIBI, (opMynbl, aOOpeBUaTypy, HOMEHKIATypy, HCIOJIb30BATh 151
npeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

6 chepe 061adenus yHUEEPCANbHLIMU KOMMYHUKAMUGHBIMU OCUCHEUAMU:

obuenue:

— OCYIIECTBJISITh KOMMYHHUKAIIMM BO BCeX cepax »KU3HH; aKTUBHO Y4acTBOBAaTh B
JMajore WIW JUCKYCCHUU IO CYIIECTBY OOCyXkaaeMoi TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBLIMOJHEHUS MpejjiaracMoi
3a/1a4M, YYUTHIBATh HHTEPECH U COTJIACOBAHHOCTH MO3ULIUHN APYTUX YYACTHUKOB
JMajora uiv JUCKYCCHH ),

— pPa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIL30BAHUEM SI3BIKOBBIX
CPEIICTB;

COBMECMHAS 0esIMENbHOCb .

— BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUM C yUETOM OOIINX MHTEPECOB
Y BO3MOXHOCTEH KaXX/10T0 Wi€HA KOJIJICKTHUBA;

— IMPUHUMATH 1€ COBMECTHOU JESATEIbHOCTH, OPraHU30BBIBATH U KOOPJIUHUPOBATH
JEUCTBUSA MO €€ JOCTUKECHUIO: COCTABIISITh IUIaH AEHCTBUM, PACTIPECIISITh POJIU C
y4eTOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

— §OpemaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh MAEU C I[O3ULUHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

— OCYILECTBJISATh MIO3UTUBHOE CTPATETUYECKOE IOBEJCHUE B PA3JIMYHBIX CUTYALIUSIX,
IPOSIBIIATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HMHUITUATUBHBIM;

6 cghepe oenadenus yHugepcanbHbIMU PezyiAmuGHbIMU 0ClICHBUAMU:

camoopeanuszayusl.

— HCIIOJIb30BaTh OMOJOTUUECKHE 3HAHUS JJIs1 BBISABIICHUS MPOOJIEM U UX PEIICHUS B
KU3HCHHBIX U YIYCOHBIX CUTYaIIHSIX;

— BBIOMpPATh HA OCHOBE OMOJOTHYECKUX 3HAHUM 1IEJICBbIC U CMBICIIOBBIC YCTAHOBKH B
CBOMX JECHUCTBUSX M IIOCTYNKax IO OTHOIICHUIO K >KUBOW MPUPOJE, CBOEMY
340POBBIO U 3I0POBBIO OKPYKAIOIIUX;

— pacHUpATh paMKH y4eOHOT0 IpeaMeTa Ha OCHOBE JIMYHBIX ITPEATIOUTCHHM;

— JieJaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 3a
peueHue;

CAMOKOHMPOJib.

— JaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;
— IPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX [IPU aHAJIU3€E PE3YIIbTATOB AESITEIbHOCTH;
IMOYUOHATILHBLU UHMETLIEKN, NPeONnoaazarowuli ChopmMupo8aHHOCHb:

- CaMOpCryjiMpoBaHusdA, BKIOYAOCTO CaMOKOHTPOJb, YMCHUC J[IPpUHUMATb
OTBCTCTBCHHOCTb 3a CBOC IIOBCICHHC, CIIOCOOHOCTH aJaIllITUPOBATHCA K
OMOIHMOHAJIBbHBIM U3MCHCHUAM U IIPOABJIIATH FI/I6KOCTI>;



BHYTPEHHEH MOTHBALlH, BKIIOYAIOUIEH CTPEMJICHHE K JOCTHKEHHUIO LIEIU W
yCIIEXY, ONTUMU3M, UHULMATUBHOCTb, YMEHHUE JIEMCTBOBATH, UCXOAA U3 CBOMUX
BO3MO>XHOCTEH;

npunsmue ceos u Opy2ux:

— OpUHUMATh ce0s1, MOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA; —
MPU3HABATH CBOE MPABO U MPABO APYTHX HA OIIUOKH.

HPEAMETHBIE PE3YJbTATDI:

YMEHUE BJIAJIETh CUCTEMOW OHMOJOTMYECKUX 3HAHUW, KOTOpas BKIIOYAET
OCHOBOIIOJIararoiure OU0JI0TUYECKUEe TEPMUHBI U MOHITHUS ()KU3Hb, KJIIETKA, TKaHb,
OpraH, OpraHW3M, BHJ, TMOMYJSAIUsA, OUOCHHTE3 Oe€lKa, HAaCIeICTBEHHOCTD,
U3MEHYUBOCTh, POCT U PA3BUTUE U JIP.);

BJIAJICHNE CHUCTEMOW 3HAHUNW 00 OCHOBHBIX METOJaX HAay4YHOTO TIO3HAHWSI,
UCIIOJIB3YEMBIX B OMOJIOTMUECKUX UCCIICIOBAHUSX KUBBIX 00OBEKTOB M AKOCHUCTEM
(onucanue, U3MEpeHUe, MPOBEJCHUE HAOMIOJACHUIN); COcO0aMU BBISBIICHUS W
OIICHKU aHTPOIIOTC€HHBIX U3MEHECHUH B TIPUPO/IC;
YMEHUE YCTaHABJIMBATh B3aMMOCBSI3U MEXJIY CTPOCHHEM M (PYHKIMSIMHU: KIETOK
pa3HBIX TKaHEHW; opraHaMM H CHCTEMaMHM OpPTraHOB Yy pAacTEHUMN; dTarmamu
KJIETOYHOTO [UKJIA U )KU3HEHHBIX ITUKJIOB OPTaHU3MOB; TCHOTUIIOM W (DEHOTUTIOM;
YyMEHHUE  pellaTh  IOWCKOBbIE  OWOJIOTHYECKHE  3aJlaud;  BBISIBJIATH
NPUYMHHOCIIEICTBEHHBIE CBSI3M  MEXAY HCCIEIYEeMbIMH  OHOJOTUYECKUMHU
o0BEKTaMM, TMpOILlECCAMH U SIBIICHUSMU; JelaTh BBIBOJABI W TMPOTHO3BI Ha
OCHOBAHUH TMOJTYYEHHBIX PE3YIIbTATOB;

YMEHUE BBIABUTaTh TUIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAIbHBIMUA CPEACTBAMH,
dbopMynupys 1eNb UCCIEOBaHUS; aHAIU3UPOBATh MOJTYYEHHBIE PE3YNbTaThl |
JenaTh BEIBOJBI;

yYMEHHE OIICHMBATh STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIEIOBAaHUN B 00JaCTH
OMOTEXHOJIOTUH U TEeHETUUECKUX TEXHOJIOTUH (HAIPaBICHHOE U3MEHEHUE TeHOMA
U CO3[JaHHE TPAHCTEHHBIX OPraHU3MOB);

— YMEHHE MOTHBHUPOBATh CBOM BRIOOP OyayIieit mpodeccrnoHaabHOM e TEILHOCTH B

oOmacT OMOJIOTMM, MEIMIMHBI, OWOTEXHOJIOTHH, CEIbCKOI0 XO3SMCTBa;
yrayOJsaTh TMO3HABATENbHBI WHTEPEC, HANPABICHHBIH Ha OCO3HAHHBIN BHIOOD
COOTBETCTBYIOMIEH MPOodecCrur U MPOAOKEHIE OMOIOTUYECKOTO 00pa3oBaHus B
OpraHu3alugaX CPeaHero MpodheCcCUOHATBHOTO U BHICIIIETO 00pa30BaHMS.



COJIEPXXAHUE KYPCA BHEYPOUYHOU JEATEJIBHOCTH

Moayiib «ArpOTeXHOJOrUM HAcTOsAIero u oOyaymero». 10 kiaace (34 4)

1. buorexHosorus Kak Hayka (4 4)

Hcropusi BOSHUKHOBEHUSI HayKH, OCHOBHBIC pa3/ieiibl, CBA3b OMOTEXHOJIOTUH C
IpYruMu Haykamu (Ouosorueit, 00TaHUKOM, 30010THEH, MUKPOOHOJIOTHEN, OMOXUMHUEH,
¢dbu3nonorue, reHeTUKON, MEIUIMHOW) M OTPACIIMH MPOMBIILIICHHOCTU (TUIIEeBas,
JerKasi), CeJIbCKOTrO  XO3sIMCcTBa  (KUBOTHOBOJICTBO,  PaCTEHHEBOJCTBO) u
3/paBOOXpaHeHreM, u3BecTHble By3bl 1 HUU, cBsizanHbIE ¢ OMOTEXHOIOTHUEH:

. denepanbHOE roCyAapCTBEHHOE YUpEeXKICHUE «DenepanbHbIi
ucce0BaTeIbCKUM eHTp «DyHIaMeHTaIbHbIE OCHOBBI OMOTEXHOJIOTUUY» Poccuiickoi
akagemuu Hayk» (OUL] buorexnonoruun PAH);

. @denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE HAY4YHOE YUpexXJACHHE
«BcepoccuiCKUl  Hay4YHO-UCCIIENOBATEIBCKUM  MHCTUTYT  CEJIBCKOXO3MCTBEHHOM
ouorexnonorun» (GI'BHY BHUNCBH);

. denepanbHOE TOCYAAPCTBEHHOE OMOHKETHOE HAYYHOE yUpexICHUE
«DenepabHbI UCCIIENOBATENBCKUM LUEHTP BCEPOCCHUMCKHUIN MHCTUTYT T€HETHUYECKUX
pecypcoB pacteruit umenu H.U. Basunosay (PI'bHY ®UILL BUP);

. denepanbHOE TOCYIAPCTBEHHOE OMOHKETHOE HAy4YHOE yUpexIeHHUE
«BcepoccHiCKUT  HAYyYHO-UCCIIEAOBATEIbCKUM  MHCTUTYT  CEIIbCKOXO3IMCTBEHHOU
mukpoouonorun» (PI'bBHY BHUNUCXM);

. denepanbHOE TOCYIAPCTBEHHOE OMOHKETHOE HAyYHOE yUpexkICHHUE
«DenepanbHbIA UCCIEA0BATENBbCKAN HEHTP NHCTUTYT IMTONOTUN U TEHETUKU
Cubupckoro otaenenus Poccutickoit akanemuu Hayk» (PI'BHY HIul" CO PAH);

. denepanbHOE roCcyJapCTBEHHOE ABTOHOMHOE o0Opa3oBaTeabHOe
yupekKJIeHue BbICcIIero oOpa3oBaHus «MOCKOBCKHM (PU3HKO-TEXHUUYECKHUH HHCTUTYT)
HallMOHAIBHBIN HccaenoBaTenbckuii eHTp» (PI'TAOY BO MOTN)

. denepanbHOE rOCyJapCTBEHHOE Oro/1>KeTHOE o0pa3oBaTeIbHOE
yUpexJAeHHE BBICHIETO 00pa3oBaHUs «MOCKOBCKHMN TOCYIAapCTBEHHBI YHHUBEPCUTET

MMCHHU
M.B. Jlomonocosa» (PI'BOY BO MI'Y);

. denepanbHOE roCy/1apCTBEHHOE Oro/IKeTHOE o0pa3oBaTeIbHOE
yupexJieHne Bbiciiero oOpa3zoBaHus «Caskt-IleTepOyprckuii  rocynapcTBEHHBII
yausepcutet (OI'BOY BO CIIoIY);

. denepanbHOE roCyJIapCTBEHHOE ABTOHOMHOE oOpa3oBaTeabHOE
YUPEKICHUE BBICIIIETO 00pa3zoBaHUs «HoBocubupckuii HallMOHAJIbHBIN
ucclenoBaTenbCckuil rocyaapctBennblil yuusepcute™ (PI'AOY BO HI'Y);



. DenepanbHOE rOCyJapCTBEHHOE Oro/IKETHOE 00pa30BaTEIbHOE
yupexaeHue BbIclIiero oOpa3oBaHusi «Poccuiickuii TrocyJapCTBEHHBIM arpapHbIi
yauBepcuteT — MCXA umenu K.A. Tumupszea» (PI'BOY BO PTAY-MCXA umenu

K.A. Tumupszera);

. ABTOHOMHAs HEKOMMepYecKkasi 0Opa3oBaTelibHas OpraHu3alus BBICHIETO
o6paszoBanus «Hayuno-Texnonornueckuii yauepcuter «Cupuyc» (HTY «Cupuycy)?.

CoBpeMeHHBIE  HAmNpaBlI€HUA  Pa3BUTUS  arpoOMOTEXHOJOruid.  MeTronbl
OMOTEXHOJIOTUH B HAYKE U MpaKTUKe. J[eMOoHCTpalys BUACOPOIUKOB

Hccneoosamenvckas paboma «Co3naHue OMONOTMUYECKH AKTHBHBIX JOOABOK U
BUTAMHHOB.

Hccneoosamenvckas paboma «BbiBeileHME HOBBIX COPTOB PACTEHUH, IMOPOA
’KUBOTHBIX C 33JJaHHBIMU CBOWCTBAMI.

HUccneoosamenvcras paboma «Co3nanue 0akTepuid, CiocoOOHbBIX NepepadaThIBAThH
HEPTh U YCTPAHATH MOCJIEICTBUS €€ PA3IMBOB: IUTFOCHI U MUHYCHIY.

Oxckypcus («bUOTEeXHOIOTUS: HayKa U KU3Hb») B By3 win HUN.

2. O0mue mMoHATHS OMOTEXHOJIOTHH (2 4)

IlonaTre OHMOTEXHONOTMH. 3adeM YCJIIOBCKY 6I/IOT€XHOJ'IOFI/II/I, B YeM HX
MpEUMYHICCTBO IICPCA XUMUYICCKUM CUHTC30M. OcHOBHBIE 00BEKTEI OMOTEXHOJIOTHH

IMPOMBIIIJICHHBIC MUKPOOPIraHU3Mbl, KIICTKU 1 TKaHH paCTeHHﬁ, JKNBOTHBIX.

JlabopamopHnule u npakmuueckue pabomol

Ilpakmuueckasa paboma «Ilpumepsl TpUMEHEHHUSI OUOJIOTUYECKHUX OOBEKTOB B
TBOEU KU3HN.

3. OcobenHoOCTH arpodouoTeXHoa0ruu (4 1)

enu u 3amaun arpoOuoTexHosorud. OCHOBHBIE OOBEKThI arpoOOMOTEXHOJIOTHH.
buoTtexHomornueckure moaXo bl sl HaJIeKHOTO COXPAHEHUS KOJIJICKIIUNA TeHETUUECKUX
PECYpPCOB pacTeHUM M )KUBOTHBIX. [TOHATHS O TOJIEBHIX, IN VItro u kpuokoJutekusax. Poct
U pa3BUTHE KUBOTO 0OBEKTA B 3aMKHYTOW CHCTEME B KOHTPOIHPYEMBIX YCIOBHUAX: KaK
3TO BO3MOXHO.

OcHOBHBIC TTOMEIIECHUS TSI TTOJIHOIEHHOW paboThl JabopaTopuu OMOTEXHOJIOTHU
(MamMuHapHasi KOMHaTa, CBETOBas, AaBTOKJIAaBHAs KOMHAThI, TOMEIIECHUE IS
MPUTOTOBJICHHS TUTATEIbHBIX CPEJl, MOE€UHAs): UX (DYHKIIMOHAT U OCOOCHHOCTH.

OcHoBHBIE TIPHOOPHI 1JII OpPTaHHW3AlMU JIA0OPATOpUH OMOTEXHOJOTHUH, WX
GYHKIIME ¥ BO3MOXHOCTH (AaBTOKJAB, CyXOxapoBod mkad, muctwmisatop, pH-merp,
BECHl, JIaAMHHAp-OOKC, CTEPWIM3aTOp WHCTPYMEHTOB, CBETOBas  YCTaHOBKA,
KIIMMaTudeckas kamepa, Y @-uoHH3aTOp, XOJOIWIBHUKA TSI XPAaHEHUS MUTATEIbHBIX
cpen u ap.). MHCTpYMEHTHI aJis NPUMEHEHHS METOJO0B OMOTEXHOJOTHH PaCTEHUU

! ABTOHOMHAs HCKOMMCpUCCKas 06pa30BaTCJ'IBHaH opraHu3salus BbICIICTO O6paBOBaHI/I}I

«Hayuno-texnonoruueckuii yausepcutetr «Cupuyc» (HTY «Cupuyc»): opunmansusiii caiit. — URL:
http:/www.siriusuniversity.ru/ * Cm. npunoxenue.
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(mpemapoBabHASI UTJIA, CKATBIIEIb, ITMHIIET, HOXKHUIIEI). OCHOBBI TEXHUKH 0€301MaCHOCTH
npu pabore c¢ mnpubopamu. OCHOBHBIE MNPUOOPHI [JIsi OpraHU3alldd JTadOpaTOpPUU
OMOTEXHOJIOTUH: AaBTOKJIAB, CyXO0XapoBOW mKad, AUCTHWLIATOpP, pH-MeTp, BecHI,
JaMUHAP-00KC, CTEPUIIM3aTOpP HHCTPYMEHTOB, CBETOBas YCTAaHOBKA, KIMMaTHYCCKas
kamepa, Y®D-MoHU3ATOp, XOJOAWIBHWKW IS XpPaHCHWS MUTATEIBHBIX Cpel W Jp.
NHCTpYyMEHTHI )11 MPUMEHEHUS METOJ0B OMOTEXHOJIOTHH PACTCHUM:

npernapoBajlbHasd Urja, CKaJabIIC/ib, IIMHICT, HOKHUIIBI.

JlabopamopHnvle u npakmuueckue pabomol

[IpakTuueckas padbora «KynbTypHOE pacTeHUE B KYJIbTYpPaJIbHOM COCYE: OIMUIIN
pacTeHue B IpOOUpPKe».

UccnenoBarensckas pabora «PocT uepeHKOB pacTeHHl B BOJI€ C Pa3HbIM YPOBHEM
pH».

4. KyabTypa KJIeTOK U TKaHeii (8 u)

MeTonbl KyJAbTYpHI KJIETOK M TKaHel B cenekuuu. Kannycnas kynstypa. KynbsTypa
KJIIETOK W arperatoB kieTok. KymneTypa mnportorsactoB. IlomyueHne coMaTU4ecKux
TUOPHJIOB METOJIOM CIIUSIHUS M30JIMPOBAHHBIX MPOTOILIACTOR.

Knerounas cenekmnus. Mcrons30BaHue TallJIONINN B CECIIEKIINU.

[TpuMepbl MPUMEHEHHS KYJIbTYD KJIETOK U TKaHEH B HAYYHBIX MCCIIEJOBAHUSAX U B
npaktuke pazuaHbpix HU: 3HAaKOMCTBO € JIUTEpaTypoOii — HAYYHBIMH TyOJUKAIIHUSIMHE T10
pa3HbIM 00beKTaM (MUKPOOBI, PACTCHUS, )KUBOTHBIE).

XapakTepucTHKa KJICTOK, KyJIbTUBUPYEMbIX IN Vitro. Mopdorenetuueckue myTu
pa3BUTHSA KICTKH IN Vitro.

M3BecTHBIC KOJUICKIIUHM OMOTEXHOJOTMUYECKUX OOBEKTOB — WX POJb, 3aJavH,
cocrtaB, mpumepbl (IN VILr0 KOMIEKIWH pACTEHHH, KOJUICKIIUHA  IITaMMOB
MHKpOOpranu3mMoB. CeMHUHAp MO MPOYUTAHHOW JUTEPAType, AOKIAIbl O0YUIAFOIIHXCS).
buorexnonorus mpon3BoACTBA KYJIbTYPhI KJIETOK, TKAHEH U OPraHOB PACTEHHUI.

Jlabopamopnule u npakmuueckue pabomut [lpaxktuueckas

pabota «IIpoTormnacTsl KIETOK.

UccnenoBarensckast padora «CyliecTBYIONHME KOJUICKIIUU KJIETOK U IITAMMOB B
Poccun m ux posb B pa3sBUTUM F€HETUUYECKUX TEXHOJIOTHI».

UccnenoBarensckas padota «I'.J[. KaprneueHko kak TeHETHK-IKCIIEPUMEHTATOP H
OMOTEXHOIIOTY.

5. IlutaTenbHbIe cpeAbl A5l arpoOHOTEXHOJIOrHi (2 1)

Makpo- U MHKPOIJIEMEHTbI, HICTOYHUKHU YTJIEBOAOB, BUTAMHHBI, >KEIUPYIOIIHE
areHThl. TUIIBI MUTATEIBHBIX CPEIl — )KUJIKUE U TBEPIBIE.

[TutaTenpHble cpenpl aiis  OWOTEXHONOTHMH pacTeHuil. Pa3paboTka HOBBIX
MUATATEIbHBIX CPEJl, B TOM YUCJIE BKIIOYAIOIIUX OMOCTUMYJIATOPHI U APYTHE PETYISITOPHI
pocta. MeToabl ONTHMHU3ALUWM MOUTATEIbHBIX cpea. (OCHOBHBIE KOMIIOHEHTHI
MUTATEeNbHBIX Ccped  (MaKpOd3JIEMEHThl, MHKPODJIEMEHThl, WHCTOUHUKH YTJIepoja,
BUTAMUHBI, XKEJTUPYIOIINE areHThI, PErYISTOPHI pocTa). YpoBeHb pH nuratenbHoM cpebl
Y €ro BIIMSIHUE Ha pa3BuTHe pacteHuil. Becsl, pH-meTp.
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JlabopamopHnuvle u npakmuueckue pabomol

JlaGoparopHast pabora «llutaTtenbHble cpeapl W YCIOBHS KYyJIbTUBUPOBAHUSA,
KYJbTYpPbl PACTUTEIbHBIX KJIETOK U TKaHEW.

[IpakTuueckas padorta «IIpurotoBieHrne CTOKOBBIX (MATOUHBIX) PACTBOPOB MAKPO-
Y MUKPOXJIEMEHTOB MUTATENBHOU cpeibl 1o nponucu Mypacure u Ckyray.

[Ipaktuueckas pabora «llpuroroBneHue NUTATENbHBIX Cpel IJsi BBEICHUA B
KyJIbTYpY IN Vitro».

6. PeryasiTopbl pocTa Kak (paKToOpbI ycnexa OMOTEeXHOJIOruU pacTenui (4 1)

Poct u pasButue pacrenuid. OctanbHble JTanbl OHTOreHesza. OOmue
3aKOHOMEPHOCTH POCTa PACTCHUI.

OcHoBHbBIE KJ1acChl PUTOrOPMOHOB (aYKCUHBI, IUTOKUHUHBI, THOOeperunbl, ABK,
ATUJICH U Jp.) U UX QYHKIIMU HA Pa3HBIX dTaNax pa3BUTHs PACTCHUSI.

N3BecTHBIE TEHETUUYECKHE MEXaHWU3MbI, KOHTPOJUPYIOIIUE POCT U Pa3BUTHE
pacTeHU.

DHJIOTEHHBIE ¥ YK30TCHHBIC PETYJIATOPHI pOCTa PACTEHUN B IPOOHPKE.

JlabopamopHnule u npakmuueckue pabomol

JIaGopaTtopHas paboTta «DeHOTUNHMYECKask OLIEHKAa POCTa U Pa3BUTHUS PACTEHUM B
3aBUCUMOCTH OT HaJIM4HUsl (UTOrOPMOHOB B MUTATEIBHOU CpEiey.

7. buorexHosiorus pacrenuii (10 1)

Bo3MoHOCTH pUMEHEHHUs arpoOMOTEXHOJIOTHI B CENIEKIIUHM, CEMEHOBOJICTBE U
NUTOMHUKOBOJICTBE.
bone3nu u ummynurer pacrenuii: ot H.M. BaBuiosa 10 COBpeMEHHOCTH.

VYCcKOpeHHast U TpaJAWIMOHHAsI CEJIEKIUS: COKPAIAeM CPOKH MOJIyYEHHUS HOBBIX
coptoB. OcHOBHBIE MeTONbI cenekiuu. ['ubpunuzamus. @opmbel or6opa. OCHOBHBIE
HATIPABJICHUS CEJICKIUU: YIYUIICHUE YPOXKaWHOCTH, YCTOMYUBOCTH K OMOTHYECKUM H
abmoTH4ecKkuM (pakTopam.

O310pOBJICHUE PACTCHUH OT BHUPYCOB C ITOMOIINBIO METOJOB OHOTEXHOJIOTHH:
METOJbI KYJIbTYPhI AlTUKAJIbHBIX MEPUCTEM, TEPMOTEPANNHU, XEMOTEPAIINH, KPHOTEPAITUI
U KOMIUIEKCHOW Tepamnuu. [lomyueHue 0370pOBIEHHOrO IOCAJ0YHOrO MaTepuana —
KITyOHEH KapTodens U CaKEeHIIEB TUIOJOBBIX KYJIbTYP.

KynbpTuBHpOBaHHE pacTHTEIBHOI'O Marepwaia B KyJdbType IN VItro: ocHOBHEIC
MPUHLHUIBI U MOJAENH KyIbTUBHpOBaHMS. KamiycoreHes, CyCl€H3UOHHBIE KYJIbTYPbI
pacteHuil. MUKpOpa3MHOXKEHHE pacTeHU. DKOHOMHUYECKHA A(P(EKT OT BHEIPECHUS
METOJ0B OMOTEXHOJOTHH B PACTEHUEBOJICTBO.

Kpuoxpanenue pacrenuii. Kpuornporekropsl. [locTkprorennas peresepanusi.

buonornueckne cpencrsa 3amMThl PACTCHUM: NPEUMYLIECTBA M MEPCIIEKTUBBI
npuMeHnenus. Tepmoc u cocyn Jlproapa ¢ UJIKUM a30TOM, KpUOITPOOUPKH.

JlabopamopHvlie u npakmuueckue pabomuwl

[IpakTuueckast pabota «Pa3MHOKXEHUE TUJIOJOBBIX PACTEHUU YEPEHKOBAaHUEM U
MUKPOPA3MHOKEHUEM — IPUMEP MAJIUHBI (MU 3€MIISTHUKH, €KEBUKHU, CMOPOJAUHBI )».
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[TpakTrdeckas pabora «BBeneHue pacTeHH B KyJIbTypy iN VItro u momaep:kaHue
YUCTOU KYJIbTYPbI KCILLIAHTOB.
[IpakTuueckas padota «Pa3zmMHokeHHEe KapTodes B IPOOUPKEY.

HccnenoBarensckass pabora «Kak moilydaloT IHOTOMCTBO  BEr€TaTHUBHO
Pa3MHOKAEMBIX KYJIBTYpP €CJIM HE CEMEHAMMU ?»
HccnenoBarenbsckas pabota «BolpamyBanue pacTeHU B IpOOUpPKE».

HccnenoBatensckas pabora «Kak O0Xbs KOpOBKa ypoxail cmacaima — o0
COBPEMEHHBIX CII0C00aX OMOIOTMYECKON 3aIUThI PACTEHUN».

Monyab «CoBpeMeHHbIEe OMOTEXHOJIOTHHU B cejieknum». 11 kiaacce (34 4)

1. 'eneTnueckue pecypceobl Poccuu (6 4)

CTpaTteruu cOXpaHeHUs TeHETHYECKIX pecypcoB. CoxpaHeHue pacTeHuit in Situ u
ex situ.

buopecypcabie koiuiekiuu Poccumn.  Komekius TeHETHYEeCKuX pecypcoB
pactenuit BUP. T'epGapuii BMH. Koexkius TeHETHYECKHX PECYpCOB KHUBOTHBIX
BHUUI'PXK. Komnekuun kinetok u mramMmoB BHUHMCXM. JleMoHcTpauus
BHJICOPOIIMKOBZ,

JlabopamopHnule u npakmuueckue pabomol

Hccnenosarensckas padora «[lo matepuanam dopyma «I'eHeTHUECKHE PEeCypCh
Poccuny (BBIOpaTh JTFOOOM TOKIIA U MOJTOTOBUTH TI0O HEMY COOOIIICHHE).

2. OCHOBBI F€eHeTHKH M cejieKunu (8 4)

HacnencTBeHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3MeH4YnBOCTh MyTallMOHHAS M MO (DUKAITMOHHAS.

I'en — MarepuanbHbIi HOCHUTENIb HACIEICTBEHHOCTM M HW3MEHYUBOCTH.
HyxnennoBble kuciaoThl. JIokanmu3anus TEHETUYECKOTO Marepuasa B KIeTke. [leneHue
kietok. Perumkanus JIHK. OcHoBHas mormMa MosiekysspHoi Ouonoruu. TpaHCKpUIIus.
Tpancnsuust. Myranuu.

3aKOH rOMOJIOTHYECKHUX PSIIOB B HacieACcTBeHHON n3MeHunBoctyd H.M. BaBunosa
B 1920 u 2020 rr. JIeMoHCcTpalusi BUACOPOJIUKOB.

JlabopamopHnule u npakmuueckue pabomol

[Tpaktrueckas padota «MoaudukaroHHass U3MEHUYNBOCTh B TIpUpoie» (coOpaTh
Y CPaBHUTH JIUCThSI, IIBETKU C OJTHOTO PACTCHUS W/WIIH C PA3HBIX).
UccnenoBarensckas pabora «[' MO — 310 MmyTanuu uian Mmoauduxanum?»

3. Un:xeHepusi B Onosiorum pacrenui (15 v)

Knerounas u reHHas HHIXCHCPHUA paCTeHI/Iﬁ AJIA pa3sBUTHA CCIICKIIMH.

2 CM. IpUJIOKEHUE.
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[IprpoaHO-TpaHCTE€HHBIE PACTEHUS.
Pacrenus-6modadbpuku.

buorexHonornyeckrue MeToibl B CEJIEKIIUU PACTCHUMN.

I'eHeTnyeckoe penakTUpOBaHUE KYyJIbTYPHBIX pacTeHUH. YeM TIeHeTH4YecKoe
pEAaKTUPOBAHKUE OTIMYAETCA OT T€HETUYECKON MOAU(PUKALINH.

[Touck HOBBIX TEHOB-MUILICHEH: cylecTByomue Mmetoauku. [Iposenenue in silico
aHaausa.

I'eHHas uHXeHepHUst 36pPHOBBIX KYJIbTYp. | €HHas MH)KeHepus XJionyaTHuKa. [ eHnas
WH)XEeHepus Tomata. ['eHHas uHxkeHepus cou. ['eHHas MH)KEeHepus IUIOJOBBIX KYJIbTYD.
['ennas umxeHepus kaprodens. JleMOHCTpaLys BUICOPOIMKOBZ,

JlabopamopHnule u npakmuueckue pabomol

[MpakTrueckas pabora «IIpoBenmenue in SilicO amamm3a I TOMCKAa HOBBIX
TCHOBMHUIIICHEH I PeIaKTUPOBAHMS KYJbTYPHOIO pacTeHus (Ha BEIOOD)».

4. Un:keHepusi B OMOJIOTMH KUBOTHBIX (5 4)

COBpeMGHHLIG MCTOABI B JKUBOTHOBOACTBC: TpaHCILIAHTALIUA 3M6pI/IOHOB,
XUMCPHBIC )KUBOTHBIC, KIIOHUPOBAHUC.

I'ennas HHXCHCPHUA B JKUBOTHOBOIACTBC.

JlabopamopHnule u npakmuueckue pabomol

[MpakTrueckas pabora «IIpoBemenue in SilicO amanmm3a s TOMCKAa HOBBIX
TeHOBMHUIIICHEW /IS peIaKTHPOBAHUSI JKHBOTHOTOY» (Ha BBIOOD).

HccnenoBatenbekas paboTa «['eHHas MHXKCHEPHs JKUBOTHBIX: apryMEHTHI 3a U
IIPOTHUBY.
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TEMATHYECKOE IINTAHUPOBAHHUE

Temwbl 3auamuu

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

Moayib «ArpOTeXHOJOTHM HACTOSAIEro u oOyaymero». 10 kiace

1. BruoTexHoJjiorus Kak HayKa

4

Hctopust BOSHUKHOBEHUSI HAYKH,
OCHOBHBIE pa3fieibl, CBSI3b
OMOTEXHOJIOTUH C IPYTUMH HAyKaMH
(bmosorueii, 60TaHUKOM, 300JIOTHEH,
MUKpOOHOIOTHEN, OMOXUMUEH,
¢dbu3noI0rNe, TeHETUKOM, METUIIMHOMN )
¥ OTPacisiIMU TPOMBIIIIEHHOCTH
(mumieBasi, Jerkas), CeIbCKOTo
XO3SIMCTBA

(’KMBOTHOBOJICTBO, PACTEHHUEBOICTBO)
U 3/IpaBOOXPAHEHUEM, U3BECTHBIC
By3bl 1 HUW, cBsizaHHBIE C
ouorexHoyorueii: OUIL]
buorexnomoruu PAH,

®I'bHY BHUUCB,
OI'bHY ©OUIL BUP,
®I'bHY BHUUCXM,

Buowt oesmenvnocmu obyuarowuxcs

PackpbIBaTh comepkaHue TEPMUHOB U
MIOHATHI: HayKa, OMOTEXHOJIOT U,
arpoOMOTEXHOJIOTUH.

OnuceIBaTh MPOIECC BHITIOJTHCHUS
WCCJICIOBAaHUN U MTPOTHO3UPOBATH
PE3YJIBTAaThl SKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HayYHBIC
IIIKOJIBI B 00J1aCTH OMOTEXHOJIOTHH.
PaznnyaTh pa3aesbl OMOTEXHOJIOTHH
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOJIOTUU
C Pa3JIMYHBIMU OTPACIISIMHU HAYKHU U
IIPOMBIIIIEHHOCTU. BBIABIATH
pasnuuus MEXIy pasaeiaMu
ounorexnonoruu. DopmMynupoBaTh U
OOBSCHATH IPUHLIHI PA3BUTHS
HayKu

15



Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

OI'bHY UIlul" CO PAH,

OI'AOY BO MOTH, ®I'bOY
BOMI'Y,
®I'bOY BO CIIoTY,

OI'AOY BO HI'Y,
OI'bOY BO PITAYV-MCXA umenu

K.A. Tumupsizena.

CoBpeMeHHbIE HAMpPaBICHUSI Pa3BUTHS
arpoOHOTEXHOJIOTHA. MeTtonasl
OMOTEXHOJIOTUU B HAyKE U MPAKTHKE

Buowt oesmenvnocmu obyuarowuxcs

OMOTEXHOJIOTUH.

BrinosiHeHue npeasioKeHHbIX
UCCIeI0BaTEIbCKUX PA0OT:
«Co3nanue OUOJIOTrMYECKH aKTUBHBIX
100aBOK M BUTAMUHOBY, «BbIBeeHne
HOBBIX COPTOB PACTEHHI, TOPOT
’KUBOTHBIX C 3aJJaHHBIMU
cBoiicTBaMmny, «Co3ianue OakTepui,
CIIOCOOHBIX TIepepadaThiBaTh HEPTH U
YCTPAHATh MOCJEACTBHS €€ Pa3IuBOB:
IUTFOCBI I MUHYCBI». DKCKYPCHSI
«buoTexHoJIOTHS: HAYKa U J)KU3Hb)» B
BYy3 i HUU
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2. O01me ToOHATUSI
OMOTEXHOJIOTUHA

Temwbt 3auamuil

Koauuecmeo
4acoe

[lonsiTHe OMOTEXHOJIOTHH. 3a4eM
YeJI0BEKY OMOTEXHOJOTHH, B YEM UX
IPEUMYLIECTBO NIEPET XUMUUECKUM
cuHTe30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTUHU: TPOMBILIICHHBIE
MUKPOOPTaHU3MBbI, KJIETKU U TKAHU
pacTeHui, ) KUBOTHBIX.
[Ipaktuueckas pabora «IIpumepsl

OcHosHoe cooepoicanue

PackpsiBaTh copepkaHe TEPMUHOB U

TTOHATHH: 00BEKTHI OMOTECXHOJIOTHH,

KJICTKHU U TKaHU paCTeHHﬁ, JKHNBOTHBIX,

MUKPOOPTaHu3Mbl. ONKUCHIBAThH
npoLecc OMOTEXHOIOTHYECKOTO
IIPOM3BOJICTBA. XapAKTEPU30BATh
pasnuyHbie 00bEKThI OMOTEXHOIOTHM.

Buowt oesmenvnocmu obyuarowuxcs
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3. OcobenHoctu
arpoOMOTEXHOJIOTUHT

IIPUMCHCHUA OMOJIOTMYECKUX 00BEKTOB Pa3nmmyarth ITPOMBIIIIJICHHBIC

B TBOEU KU3HUY

[enun u 3amauu arpoOMOTEXHOIOTHH.
OcHOBHbIE 00BEKTHI
arpoOMOTEXHOJIOTHH.

brnorexHosornueckue moaxoabl

MUKPOOPTaHU3MBbI, KIIETKH U TKAaHU
pacTCHHH, )KUBOTHBIX KaK
OMOTEXHOJIOTUYECKUE OOBEKTHI.
CpaBHUBATh MEXy CO00 MpoIeCcCh
XUMHYECKOTO CHHTE3a U
OMOTEXHOJIOTUH.

BrisBiste Haubosee 3 heKTuBHbBIC
00BEKThI OMOTEXHOJIOTHHU.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOCHUS U QYHKIIUU PA3TUIHBIX
OMOJIOTMYECKUX 0OBEKTOB.
dopmyupoBaTh U OOBACHATH
MIPUHIIAIT paOOTHI
OMOTEXHOJIOTUYECKOTO MPOU3BOACTBA
BBIOPAHHOW TPYIMIIBI BEIIECTB/
MaTepHaIoB

PackpbiBaTh coiepkaHie TEPMUHOB
Y MIOHSTUM: COXPAaHCHUE PACTCHUN U
YKUBOTHBIX, BUbI KOJUICKIIUN
TeHETHYECKOTO Pa3HO0Opaswsl.
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Temwbl 3auamuu

Konuuecmeo
yacoe

OcHosHoe cooepoicarue

Buowt oesmenvnocmu obyuarowuxcs

19



JUTSI HAJIS)KHOTO COXpaHEHUS
KOJUTCKIIM I TeHETUYECKUX PECYPCOB
pacTeHui U )KUBOTHBIX. [IoHATHS O
IIOJIEBLIX, IN VILF0 u
KpUOKOJIIEKIHsIX. POCT U pa3BuTHe
KUBOTO 00BEKTA B 3aMKHYTOM
CUCTEME B KOHTPOIUPYEMBIX
YCIIOBHUAX: KaK 3TO BO3MOYXHO.
OCHOBHBIC ITOMEIICHUS JIJIS
TIOJTHOLIEHHOW paboThI TabopaTropun
OMOTEXHOJIOTUHN (JTAMHHApHAS
KOMHAaTa, CBETOBAsI, aBTOKJIaBHAs
KOMHATBI, [IOMEIICHUE IS
IPUTOTOBIICHUS MUTATEIBHBIX CPEI,
MOeYHas): UX QyHKIHUOHAT U
ocobeHHocTh. OCHOBHBIE TIPUOOPHI
JUTsl OpraHu3aIuu J1abopaTopun
OMOTEXHOIOTHUH, UX QYHKIIUU W
BO3MOKHOCTHU (aBTOKJIAB,
CyX0KapoBoi mKad, TUCTHILIATOP,

OnuceIBaTh NPOLIECC COXPAHEHUS U
Pa3MHOXKEHUS PACTCHUN B
KOHTPOJIUPYEMBIX YCIOBUAX CPEJIbI.
Xapaktepu3oBath (pa3bl pocTa U
Pa3BUTHS PACTEHUN B 3aMKHYTOH
CUCTEME.

Paznmuuate npeumyiiecrsa u
HEJIOCTAaTK! PA3JIMYHBIX TUIIOB
KOJUICKIIU .

CpaBHUBATH dTaIbl pabOTHl B
Ja60paTopuu OMOTEXHOJIOTHH.
BrisBisate Hanbosee 3G heKTUBHBIC
PUEMBI JUTSI COXpaHEHHS 00Pa3IoB
pacTeHH U )KUBOTHBIX.
XapakTepu3oBaTb 0COOEHHOCTH
cTpoeHus U GYHKIIMU 00pa3IoB
pacTEHHU.

dopmynupoBaTh U OOBSCHATD

IIPUHLUI KPUOKOHCEPBALIMU PACTCHUIN
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Temwbl 3auamuu

Konuuecmeo
yacoe

OcHosHoe cooepoicarue

Buowt oesmenvnocmu obyuarowuxcs
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pH-meTp, Bechl, laMmuHap-O0KC,
CTepUIIM3aTOP HHCTPYMEHTOB,
CBETOBAas YCTAHOBKA, KIIMMaTHIECKast
Kamepa, Y ®-nonusarop,
XOJIOJWIIBHUKH TSI XpaHECHUS
MUTATEIbHBIX CPEIl U JIp.).
WHCTpyMEHTHI 1711 IPUMEHEHUS
METOJIOB OMOTEXHOJIOTUHU PACTCHHH
(mpenapoBaJibHasl UTJa, CKaJbIIEb,
NIUHIIET, HOXKHUIIBI). OCHOBBI TEXHUKH
0€30MacHOCTH IpH paboTe ¢
npubopamu. OCHOBHBIEC TPUOOPHI ISt
opraHu3zanuu jJabopaTopuu
OMOTEXHOJIOTUH: aBTOKJIAB,
CYX0’KapoBoH mIKad, TUCTHILISATOP,
pH-Metp, Bechl, TamMmuHap-00Kc,
CTEpUIIN3aTOP UHCTPYMEHTOB,
CBETOBAsl YCTAHOBKA, KIIMMaTHUECKasl
Kamepa, Y ®-uonuzarop,
XOJIOJWIIBHUKH JUIsl XpaHEHUS
NUTATEIbHBIX CPEA U JP.
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Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

NHcTpyMeHTBI 17151 TPUMEHEHUS
METOJI0B OMOTEXHOJIOTMH PACTEHUNA:
npenapoBaibHas Uriia, CKaJIbIIeb,
MUHIIET, HOXKHUIIBI.

[TpakTuyeckas padora «KynbTypHoe
pacTeHue B KyJIbTYpPaJIbHOM COCY/JIE:
OIMILIA PaCTeHHUE B IPOOUPKE».
Uccnenosarensckas pabora «Poct
YEpEHKOB pACTEHUH B BOJE C pa3HbIM
ypoBHeM pH»

Buowt oesmenvnocmu obyuarowuxcs
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4. KynbpTypa KJIETOK U TKaHEH

Temwbt 3auamuil

Konuuecmeo

MeToapl KyJIbTYpbI KIIETOK U TKAHEN B
cenekuuu. KamnycHasa kyneTypa.
KynbTypa KIeToK u arperaTtoB KJIETOK.
Kynperypa nporonnacros. [lonyuenne
COMATUYECKUX THOPUIOB METOJA0M
CIIASIHUS U30JIMPOBAHHBIX
IIPOTOILIACTOB.

Knerounas cenexius. Mcnoan3oBanue
ramionauu B cesiekuuu. [Ilpumepsr
IIPUMEHEHUS KYJIBTYP KIETOK U
TKaHEH B HAYYHbIX

OcHosHoe cooepoicanue

PackpsiBaTh comepkaHue TEPMUHOB U
TOHATUN: KaJIyC, MPOTOIUIACT,
COMATUYECKUM TUOPHU]I, TATIOU/I,
IITaMM.

OnuceiBaTh NpoIIECC

KyJbTUBUPOBAHUS KJIETOK U TKaHEH
pacTeHU U )KUBOTHBIX.
XapakTepu30BaTh pa3HbIC ITAIBI
KyJbTUBUPOBAHUS KJIETOK U TKaHEH
pacTeHU U )KUBOTHBIX.

BrisBisate Hanbosee 3G heKTuBHbBIC

Buowt oesmenvnocmu obyuarowuxcs
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UCCJIEIOBAHUAX U B IPAKTHKE
paszmuunbix HUM: 3HakoMCcTBO €
JIUTEPAaTypOr — HaYYHBIMU
nyOIMKalUSAMU 1O Pa3HbIM 00BEKTaM
(MUKpOOBI, pacTEeHUSI, >)KUBOTHBIE).
XapakTepucTUKa KIETOK,
KyJbTUBUPYEMBIX 1N VItro.
Mop@doreneruueckue myTH pa3BUTHS
KJICTKH IN Vitro.

N3BecTHBIC KOMIEKIUN
OMOTEXHOJOTUYECKUX OOBEKTOB — UX
pOJIb, 337124, COCTaB, IpuMepbl (IN
VItro KOJUICKIIUU pacTeHUH,
KOJUIEKLIUH IITAMMOB
MUKpOOpranu3MoB. CeMuHap Mo
IIPOYNUTAHHOW JIUTEPATYPE, TOKIIA]IbI
oOydaromuxcs). buorexnonorus
IIPOU3BOJCTBA KYJIBTYPHI KIETOK,
TKaHEH U OPraHOB PACTECHUM.

METObI KYJIbTUBUPOBAHUS KIIETOK U
TKaHEW pacTCHUM, JKUBOTHBIX,
MHUKPOOPTraHU3MOB.
XapakTepu3oBaTb 0COOCHHOCTH
CTpoeHUS U QYHKUUU KIETOK U
TKaHEN PACTEHUH, )KUBOTHBIX,
MHUKPOOPTraHU3MOB.

®opmynupoBaTh U OOBSICHATD
IIPUHLIUI BBDKMUBA€MOCTH, POCTa U
pPa3BUTUSA KYJIbTUBUPYEMBIX KIETOK U
TKaHEU

Konuuecmeo

yacos Buowt oesmenvrnocmu obyuarowuxcs

Temvl 3ansamutl OcHognoe cooepacanue
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5. IluraTenbHble cpeanl s
arpoOHOTEXHOJIOT UM

[Ipaktuueckas pabdora «IIporommactsl
KIJIETOK».

Uccnenorarenbckas paboTa
«CylecTBYIOINE KOJJIEKIIUU KIIETOK
¥ mTaMMOB B Poccun u ux pons B
Pa3BUTHUN F€HETUYECKUX

TEXHOJIOTUID.

UccnenoBatenbckas pabora «I. /1.
Kapneuenko KaK
T€HETUKIKCIIEPUMEHTATOP u
OMOTEXHOJIOT»

Maxkpo- 1 MUKPO3JIEMEHTHI,
HMCTOYHUKHU YTJIEBOJIOB, BATAMUHBI,
YKEJUPYIOIINE areHThl. THUIIbI
MUATATEJIBHBIX CPEM — KUJIKUE U
TBEpJIbIE.

[TuTtaTenbHbIe Cpeabl MJIA
OMOTEXHOJIOTUH PACTCHHM.
Pa3paboTka HOBBIX MUTATEIHHBIX
cpeld, B TOM YKCJIE BKIFOUYAIOIINX
OMOCTUMYIISTOPBI U IPYTHE
peryisaTopsl pocta. MeToabl

PackpsiBaTh conepkaHne TEPMUHOB H
MOHATHI: TUTaTeIbHAS Cpefa,
KOMIIOHEHTHI MUTaTeNIbHOM cpeapl, pH
pacTBopa.

OnuceIBaTh MPOIECC TPUTOTOBICHHUS
MUTATEIBHBIX CPe IS pa3HbBIX
O0OBEKTOB.

XapakTepru30oBaTh MPOIECC
MPUTOTOBJICHUS MMUTATEIBHBIX CPEM B
3aBHUCHUMOCTHU OT BRIOPAHHOTO O0OBEKTA
WCCJIeIOBAHMUS.
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Temwbl 3auamuu

Konuuecmeo
yacoe

OcHosHoe cooepoicarue

Buowt oesmenvnocmu obyuarowuxcs
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ONTUMU3ALMHU [TUTATEIBHBIX CPEL.
OCHOBHBIE KOMIIOHEHTBI TUTATENBHBIX
cpen (MakpodJIeMEHTHI,
MUKPO3JIEMEHTBI, HCTOYHUKH
yIJIEpOJa, BATAMUHBI, KETUPYIOLLHE
areHThl, PETYJIATOPHl POCTa). YPOBEHB
pH nurarenbHOM cpeapl U €ro
BIIMSIHUE HA PA3BUTHE PACTCHUM.

Becsl, pH-metp.

JlaGopartopnas pabota «IIutaTenpHbIe
Cpenbl ¥ YCIOBHS KYJIbTUBUPOBAHMS,
KYJIbTYPBI PACTUTEIIBHBIX KJICTOK |
TKaHEW».

[IpakTuueckas padora

«IIpuroroBneHne CTOKOBBIX
(MaTOYHBIX) paCTBOPOB MAaKpo- U
MUKPODJIEMEHTOB MTUTATEIHHOU CpeIbl
no nponucu Mypacure u Ckyray.
[TpakTrdeckas padora

«IIpUTOTOBIIEHHE TUTATEIBHBIX CPEJT
JUTS BBEJICHUS B KYJIBTYpY IN Vitro»

Pa3nuyaTe TUIBI MUTATETBHBIX CPEA B
3aBUCUMOCTHU OT 3aJa4H
KyJIbTUBUPOBAHUS.

CpaBHUBATh paCTBOPUMOCTD BEILIECTB
BO BpEMsI IPUTOTOBJICHUS
nuTaTeNbHbIX cpell. CpaBHUBATH THUIIbI
NUTATENIbHBIX CPEJ] B 3aBUCUMOCTH OT
UX COCTaBa.

BrisiBisiTh Hanbosiee BaKHbIe
KOMITOHEHTHI MUTATEIHHON CpeIbl

U IPOTHO3UPOBATH YPPEKT OT
HEXBATKU KAKJIOTO M3

KOMITOHEHTOB.

XapakTepuzoBaTh QyHKIUU
KOMIIOHEHTOB IMUTATEIbHBIX CPEI.
dopmyanpoBaTh U 0OBICHATD
IPUHLUI KYJIbTUBUPOBAHUS pACTCHUN
Ha MUTATENbHBIX CPElax pa3InYHOIO
cocraBa
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Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

Buowt oesmenvnocmu obyuarowuxcs
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6. PerynsaTopsl pocTa Kak
(pakTopsl ycrexa
OMOTEXHOJIOTUU PACTEHUI

Poct u pa3Butue pacteHun.

OcTanpHbIC ATAllbl OHTOICHE3A. O6HII/IC

3aKOHOMEPHOCTH POCTa PACTEHUH.
OcHoOBHBIE KJ1acChl (PUTOTOPMOHOB

(ayKCUHBI, TATOKUHUHBI,

ru66epennunbl, ABK, aTrnex u ap.)
¥ UX QYHKIIMM HA Pa3HBIX 3TArax
pa3BuTus pacteHus. M3BecTHbie
TEHETUYECKHE MEXaHU3MBI,
KOHTPOJIMPYIOIIHNE POCT U Pa3BUTHE
pacTeHuid. DHJOTCHHBIE U
AK30TCHHBIC PETYJISITOPHI POCTa
pacTeHuil B MpoOUpKe.
JlaGopartopHas pabota

«DeHoTUNMMYECKas OLIEHKA pOCTa U
pa3BUTHS PACTCHUN B 3aBUCUMOCTHU
OT HAINYUS (UTOTOPMOHOB B
MMATATEIIBHOM CPEIe»

PackpsIBaTh copepkaHre TEPMUHOB
Y TIOHSTHI: (PUTOTOPMOHBI,
PETYIATOPHI pPOCTA PACTEHUM.
OmnuceiBaTh NpoLecc pocta 1
pa3BUTUA PACTCHUM.
XapaKkTepu30BaTh NPOLECC pOCTa U
pPa3BUTHUS PACTEHUI B 3aBUCUMOCTHU
OT F'€HOTUIIA U OKPYKAIOIINUX
YCJIOBUH.

PasznuyaTte GyHKUIKU PETYISITOPOB
pocra.

CpaBHUBATHh PYHKIIUU PETYISTOPOB
pocra.

BoIsBIsTE QYHKIMH PEryasiTOpOB
pocTa 1Mo NpeIoKEHHBIM 3P heKTam.
XapakTepu3oBaTb 0COOCHHOCTH
CTpoeHUS U QYHKUIUHU Pa3TUUHBIX
(UTOTOPMOHOB.

dopmynupoBaTh U OOBSCHATH

MPUHIIUI BO3ACHCTBUSA (PUTOrOPMOHOB

Ha POCT ¥ Pa3BUTHE PACTCHUN
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Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosHoe cooepoicanue

Buowt oesmenvnocmu obyuarowuxcs
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7. BUOTEXHOJIOTUsl paCTECHUN

10

Bo3MOXHOCTH TpUMEHEHUS
arpoOMOTEXHOJIOTHH B CENEKIINH,
CEMEHOBOJICTBE U MUTOMHUKOBO/ICTBE.

bosie3Hn 1 UMMYHUTET paCTCHUM:

ot H./. BaBunosa 10 COBpEMEHHOCTH.
YckopeHHas U TpaJAuIIMOHHAs
CeJICKIIMS: COKpaIllaeM CPOKH
MOJIY4EHHUS HOBBIX COPTOB. OCHOBHBIE
MeTOoAbI cenekiuu. [ mbpunuszanus.
®opmbl 0TOOpa. OCHOBHBIC
HaIlpaBJICHUS CEJICKIIUU: YIYUIICHUE
YPOXKaWHOCTH, YCTOMYMBOCTU K
OMOTUYECKUM U a0UOTHUYECKUM
dakTopam.

O3110poBIIEHUE PACTEHUM OT BUPYCOB C
MOMOIIBI0 METOZ0B OUOTEXHOJIOTHHU:
METOJIbI KYJIbTYPhI allUKAIbHBIX
MEpHUCTEM, TEPMOTEPAIIUH,
XeMOTeparnuu, KpuoTepanuu u
KOMIUICKCHOM Tepanuu. [lonyyenune
037I0POBJICHHOT'O ITOCAJIOYHOTO

PackpsiBaTh comepkaHue TEPMUHOB U
MOHSTHUM: CEICKIUsI, CECMEHOBOACTBO,
MU TOMHUKOBOJICTBO,
MUKPOPA3MHOKECHHUE PACTECHUM,
03JI0pOBJIEHUE pacTeHU. ONUCHIBATH
IIPOLECC MUKPOPA3MHOKEHUS
pacTEHNM, CO3JaHUsI HOBOTO
HCXOJHOTO MaTepualia Ui CEJIEKIUH,
0TOOpa, 03JOPOBJICHUS PACTCHUI U
IIOJIy4YEHUS 0310POBIEHHOTO
[I0CaI0YHOI'0 MaTepuala.
XapakTepu3oBaTh MpoLECC
YCKOPEHHOU Y TPAAULIMOHHOU
CEJICKLINU, MUKPOPA3MHOXKEHUS,
0310pOBJIEHHUS pacTeHuil. Paznuyath
METO/IbI CEJIEKIIUH, CIIOCOOBI
03I0POBJICHUSI PACTEHUM.
CpaBHUBATh METO/IbI CEJIEKIIHH,
CIIOCOOBI 03/TOPOBIICHUST PACTCHHIA.
BrisiBnsaTe Hanbosee u HauMeHee
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Temwbl 3auamuu

Konuuecmeo
yacoe

OcHosHoe cooepoicarue

Buowt oesmenvnocmu obyuarowuxcs
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MaTepuaa — Ki1yoHel kapTodens u
Ca)KEHIIEB TUIOJOBBIX KYIbTYP.
KynbpTuBupoBaH#ue pacTUTEIHLHOTO
Marepuaia B KyJbType in Vitro:
OCHOBHBIC TTPUHIIUIIBI U MOJICTTU
KyJapTuBUpOBaHus. Kamrycorenes,
CYCIIEH3MOHHBIE KYJIBTYpPbl PACTCHHIA.
Muxkpopa3MHOKEHHE PaCTEHUH.
DOxoHoMuYeckuil 3pPext ot
BHEIPEHUSI METOJIOB OMOTEXHOJIOTHH
B PaCTEHHUEBOJICTBO.

Kpuoxpanenue pacteHui.

KpuonpoTtektopsl.

[TocTkpuoreHHas perenepanus.
buonornueckue cpeacTsa 3allUThI
pacTeHHUIl: MpenuMyIIecTBa U
NEPCIEKTUBbI IpUMEHEHUs. TepMoc
u cocyn [Iproapa ¢ )KHIKUM a30TOM,
KpHUOIIPOOUPKH.

[TpakTrdeckas pabora «Pa3zmMHOXKeHHE
IJIOJOBBIX PACTEHUM YEPEHKOBAHUEM

3¢ PeKTUBHBIE CTIOCOOBI TOJTYUYEHUSI
UCXOJHOT0O MaTepuana s
CEJIEKI[UH; 037I0POBJICHUS paCTEHUH.
XapakTepu3oBaTh OCOOEHHOCTH U
(GYHKIIMU METOJ0B CEJICKIINH,
CIIOCOOOB 03/10POBJICHUS PACTEHUH.
dopMynupoBaTh U OOBSICHATH
MPUHIUI TPATUIIUOHHON U
YCKOPEHHOM CEeIeKIIUU, TPUHITUII
paboOTHI TOTO UM UHOTO METO/1a
03JI0POBJICHUS PACTECHUM
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Konuuecmeo
Tembr 3anamuil Yacoe OcHosHoe cooepoicanue Buowl oesmenvrnocmu obyuarowuxcs

1 MUKPOPa3MHOKEHHUEM — IIPUMED
MaJIMHBI (MJIH 3€MIISTHUKH, €KEBUKH,
CMOPO/JIUHBI ).

[TpakTuyeckast pabora «BBeneHue
pacTeHuii B KyJbTypy IN VItro u
NOAJAEPKAHUE YUCTON KYJIbTYPhI
AKCIIJIAHTOBY.

[TpakTuyeckast pabota «Pa3zmMHOXeHHE
KapTodens B MpoOUpKe».
UccnenoBarenbckas pabora «Kak
MOJIy4aroT MOTOMCTBO BET€TaTUBHO
Pa3MHOKAa€MBbIX KYJIbTYp €CIIU HE
cemeHamu?» MccnemoBarenbckas
paboTta «BrIpamuBanue pacTeHU B
IPOOUPKEY.

Hccnenoarenbckas padora «Kak
00KbsI KOPOBKa ypoJKaii cracaia — o
COBPEMEHHBIX CItocobax
OMOJIOTMYECKOM 3aIUThl PACTEHUM



NTOT'O 11O MOAVYJIIO 34

Konuuecmeo
Temwr 3auamuii Yacos OcHosnoe cooepocanue

Monyab «CoBpeMeHHbIEe OMOTEXHOJIOTHHU B cejieknum». 11 kiaacce (34 4)

Buowt oesmenvnocmu obyuarowuxcs
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1. I'eneTnueckue pecypebl

Poccun

Temwbl 3auamuiu

Konuuecmeo

Crpareruu coxpaHeHUs] TEHETUYECKUX
pecypcoB. CoxpaHeHHE pacTeHUH 1N
situ u ex situ.

buopecypcnbie konnekuuu Poccun.
Kostekuus reHeTuuecKux pecypcoB
pactenuit BUP. I'epbapuit BUH.
Kosiekuus reHeTuuecKuX pecypcoB
*knBoTHBIX BHUUIT PXK. Komeknun
Kki1eTok ¥ mraMMoB BHUMCXM.

Uccnenosarensckas pabora
«ITo marepuanam popyma

«['enernueckue pecypesl Poccun»

OcHogHoe coOepoicaHue

PackpbiBaTh copepKaHue TEPMUHOB
Wl TIOHSITUI: COXpAaHCHHE PACTCHUN 1N
Situ u ex situ.

OnuceBaTh NPOLECC COXPAHEHUS

pacTeHui B ycaoBusX in Situ u ex Situ.

XapakTepu3oBaTh CIOCOObI
COXpaHCHUS PACTECHHUI B YCIOBUAX 1N
situ u ex situ.

PaznmnyaTh criocoObI COXpaHEHUs

pacTeHuii B ycaoBusX in Situ u ex Situ.

CpaBHHUBATH OCOOCHHOCTH
COXpAaHEHHSI PACTEHUH B YCIOBHUAX
in situ u ex situ.

Brisinsate Hanbosnee 3¢ pexTuBHbIN
OpUEM JUI COXPaHEHUsI KOHKPETHOTO
oOpasia pacTeHUH.
XapakTepu3oBaTb OCOOCHHOCTU MU

byHKIUH.
dopmyarpoBaTh U OOBSICHATH

Buowt oesmenvrnocmu obyuarowuxcs
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2. OCHOBBI TEHETUKHU U
CEJIEKIINU

HacneacTtBeHHOCTh M U3BMEHUYHUBOCTD —
OCHOBHBIE€ CBOMCTBA JKHUBBIX
opranu3MoB. I3MeHUnBOCTH
MyTaIllMOHHAs U MOJIU(PUKAITTOHHAS.
['en — maTrepuanbHbIN HOCUTETb
HACJICJICTBEHHOCTH ¥ U3MECHUYMBOCTH.
HyxinennoBsie kucimoTsl. JIokanu3zamus
Ir€HETUYECKOr0 MaTepualia B KIETKE.
Henenune kierok. Perumukanus JITHK.
OcHOBHasi JOrMa MOJIEKYJISIPHOM
OMOJIOTHH.

Tpanckpunums. Tpancaamus.

Myranuu.

3aKOH rOMOJIOTHYECKHUX pAOI0B B
H&CH@HCTBGHHOﬁ HU3MCHYHMBOCTHU

H.W. BaBumnosa B 1920 u 2020 rr.
[TpakTrdeckas padora

«MonudukanmoHHas U3MEHIUBOCTh B

npupoe» (coOpaTh U CPaBHUTH

IpUHIHMII N Situ 1 ex Situ coxpaneHus
TCHETHUYECKUX PECYPCOB PaCTECHUI

PackpeiBaTh cofepKaHue TEPMUHOB
Y TIOHSATHM: HACIEACTBEHHOCTD,
n3MeH4YuBOCTh, I'eH, JIHK, PHK,
0€eJIOK, 3aKOH TOMOJIOTUYECKUX PSIIOB
B HACJICJCTBEHHON N3MEHYUBOCTH.
OnuceIBaTh NPOSBIECHUS
MOAU(PUKALMOHHON ¥ MyTallMOHHOM
u3MeHunBocty, crpoerue JJHK u
PHK, 6enkoB.

XapaKkTepu3oBaTb CTPOCHHUE U
(GYHKIIMY HYKJIEUHOBBIX KHUCIIOT,
OeJKOoB.

Pasznuyarh THUITBI N3MEHYHBOCTH.
CpaBHHUBaTh MYTAIMOHHYIO H
MOTU(DHUKAITMOHHYIO H3MEHUYNBOCTb.
BBISBIISTE MOAH(PUKAIIUN ¥ MY TAIHH.
XapakTepru3oBaTh OCOOCHHOCTH W
dbynkmuu JIHK, PHK, 6enkos.
dopmynupoBaTh U OOBSCHATH
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Temwbl 3auamuul

Konuuecmeo
yacoe

OcHosnoe cooepacanue Buowt oesmenvnocmu obyuarowuxcs
JIUCThS, IIBETKU C OJTHOTO PACTCHUS MIPUHIIMIT ISHCTBHSI 3aKOHA
W/WJTH C Pa3HBIX). TOMOJIOTHYECKUX PSAIOB B

HccnenoBatensckas pabora «['MO — HacCIE€ICTBEHHOW U3MEHYUBOCTH
5TO MyTaluu WK MOAUUKAITIU 7
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3. Nmxenepus B
OMOJIOTUU PACTEHUIA

Temwt 3auamuti

15

Konuuecmeo
Yacoe

Knerounas u reHHast uHKEHEpUs
pacTeHni IS Pa3BUTHUS CEIEKIUU.
[IpupoaHO-TpaHCTEHHBIE PACTEHHS.

Pacrenusa-6uodadbpuku.
buorexHonornueckue METOAbI B
CEJICKLIMY PACTEHUM.
I'eneTnueckoe penakTUpOBaHUE
KYJBbTYPHBIX pacTeHui. Uem
TEHETUYECKOE PENAKTUPOBAHUE
OTJINYAETCS OT FTEHETUYECKOU
MOAU(DUKAIUH.

[Tonck HOBBIX T€HOB-MHUILIEHEN :
CYILLIECTBYIOLINE METOIUKH.
ITpoBenenwue in silico ananu3a.

['ennas mH>XeHepHUs 36pPHOBBIX
KyJIbTyp. | 'eHHas uHKeHepus
XJIOMYAaTHHUKA. | eHHass MHKEeHepHs

OcHosnoe cooepocanue

PackpsiBaTh copepkaHe TEPMUHOB U

TOHSTHI ; KIETOYHAs U T'€HHAas
VH)XECHEPUS PACTECHUMN, TEHETUYECKOE
penaktupoBanue, ' MO, in silico
aHaJu3.

OnuceiBaTh NIPOLIECC KIETOYHON U
I€HHOU MH)KECHEPUU PACTCHHUM,
MPUHIUIIBI TEHETUYECKOT O
penaktupoBanus, cozganue ' MO,
sramsl in Silico ananu3a.
XapakTepu3oBaTb COBPEMEHHBIE
JTOCTHIKCHUS T'€HHOM U KJIETOYHOM
WH)XEHEPUU Pa3HBIX BUJIOB PACTEHUM,
nposezenue in Silico ananusa.
PaznnyaTh reHHYI0 U KJIETOYHYIO
VH>XEHEPHUIO.

CpaBHHMBATbh OMOTEXHOJIOTHYECKHE

Buowt oesmenvrnocmu obyuarowuxcs
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4. NuxeHepusi B
OMOJIOTUHN KUBOTHBIX

ToMata. [ 'eHHas HH)KEHEpHsl COu.
['enHas nHXEHEPUS TUIOTOBBIX
KyJIbTyp. | eHHast HHXEeHepHsI
KapTodes.

[IpakTraeckas padota «IIpoBeaenue in
silico ananm3a 11 MOMCKa HOBBIX
TCHOB-MUIIICHEH /ISl pPelaKTHPOBAHUS
KyJbTYPHOTO pacTeHus (Ha BHIOOP)»

COBpeMeHHBIG MCTO/BI

B )KUBOTHOBO/ICTBE: TPaHCIUJIaHTAIIHS
SMOPHOHOB, XUMEPHBIC )KUBOTHBIE,
KJIIOHUpOoBaHue. ['eHHas HHXEHEPHs

B )KHBOTHOBO/ICTBE.

[IpakTuueckas padbota «IIpoBeaenue in
silico ananmm3a U1 TOMCKA HOBBIX
T€HOB-MHUIIICHEN TSl peIlaKTUPOBAHUS
YKUBOTHOTO» (Ha BBIOOD).

METOJBI B CEJEKIIUU PACTCHUN.
BbIIBIATH paznuuns MExIy
TEHETUYECKUM PEIAKTUPOBAHUEM
Y T€HETUYECKOU Mo upuKaiuen.
XapakTepu3oBaTh OCOOEHHOCTH U
byHKIUY.

dopMyIupoBaTh U OOBSICHATH
MPUHIUI KJIETOYHOW U TEHHOMN
WH)XEHEPUHU, TEHETUYECKOT O
PEIAKTUPOBAHUSA U TEHETUUYECKOU
Moau(pUKAITAN

PackpeiBaTh cofepkaHue TEPMUHOB U
TTOHSITHM.

OnuceIBaTh TPAHCIIAHTAIIAIO
SMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAHUE.

XapakTepu3oBaTh TPAHCIUIAHTALIUIO
YMOPHOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBaHHUE.

PaznuuaTe TpaHCILUIaHTALIUIO
SMOPHOHOB, XUMEPHBIX KUBOTHBIX,
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Temwbl 3auamuul

NTOI'O ITO MOAVIJIIO

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

Konuuecmeo
uacos OcHosnoe cooepacanue

Uccnenosarensckast pabora «l'eHHas
UHKEHEepUs. >KUBOTHBIX: apPryMEHTBI
3a U MIPOTUBY

34
68

Buowt oesmenvnocmu obyuarowuxcs

KJIOHUPOBAHUE.

CpaBHUBATh TPAHCIUIAHTALIMIO
AMOPHUOHOB, XUMEPHBIX KUBOTHBIX,
KJIOHUPOBAaHUE.

XapakTepu3oBaTb OCOOEHHOCTH MU
byHKIUY.

®opmynupoBaTh U OOBSICHATD
MPUHIIUI T€HHOW UH)XEHEPUH,
TreHEeTHYECKOro peJakTUPOBAHUS U
reHEeTUYECKONH MOAU(PUKALINU
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HPUJIOKEHUE. ®PUJIBMbI U 3AIIMCHU TEJIEBU3UNOHHBIX ITPOI'PAMM

Moayiib «ArpOTeXHOJOTHHM HACTOSAIEro U 0Oyaymero». 10 kiace
Tema 1. Buomexnonozusa KaKk Hayka

Hoxymenrtanbhbiii pusibm Ceprest bpunesa «Hosbiii cBer. Hukonait BaBuiiosy». —
URL.: https://smotrim.ru/video/2618068

JokymeHnTanbHbii puiabM «CeMeHa, KoTopble cacyT yenoBeuecTtBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Moayab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cesgekuum». 11 kiaace

Tema 1. I'enemuueckue pecypcot Poccuu

JlokymeHTanbHbIl QriibM «30710TOM 3emeHbIi 3amnacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHoebl ceHemuKu u cenekuyuu

dunpMbl U3 nuKIa «Matpuia Hayku». Science and plants. Hayka u pactenus.
3epHo6oboBsie. — URL: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Husrcenepusn 6 ouonozuu pacmenuii

OunbMbl U3 nukiia «Matpuiia Hayku». Science and plants. Hayka u pactenusi.

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