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INOACHUTEJIbBHASA 3AIIMCKA

AKTYaJIbHOCTb U HA3HAYEHHe MPOTrPaMMbI

PaGowas mporpamma Kypca BHEYpouHOH JneaTenbHOCTH «COBpEMEHHBIE
arpoOMOTEXHOJIOTHU (arpoOMOTEXHOJOTUYECKUN TpOouiIb)» ISl CpeaHero OoOIIero
oOpa3oBaHus (Hajee — mporpamma) paszpaboTaHa B COOTBETCTBHM C TpeOOBaHHSIMU
denepaqbHOTO TOCYIAPCTBEHHOTO 0O0pa30BaTENbHOIO CTaHAApTa CPEIHEro OOIIero
obpazoBaamsi (OPI'OC COO), opueHTHpOBaHA Ha OOCCICUYCHHE WHINBUIYATbHBIX
noTpeOHOCTe oOydaromuxcsi W HampaBlieHa Ha JIOCTUKEHUE IJIAaHUPYEMBbIX
pe3yIbTaTOB OCBOCHHS MPOTPaMMBbl CpEHEro 00IIero o0pa3oBaHus C y4eTOM BbIOOpa
y4acTHUKaMU 00pa30BaTEIbHBIX OTHOLIECHUI KypCOB BHEYPOUHOM JEATEIBHOCTH. JTO
MO3BOJISIET O0ECIEYNTh €IWHCTBO 00s3aTenbHbIX TpeOoBanuit ®I'OC COO Bo Bcem
MPOCTPAHCTBE IKOJIHLHOTO 00pa30BaHus: HE TOJIBKO Ha YPOKE, HO U 3a €ro MpeeIaMH.

Hacrosimuii kypc mpenHasHadyeH i YrIyOJI€HHOTO M3Y4eHUs OMOJIOTMYECKUX
SBJICHUW M 3aKOHOMEPHOCTEH, paciMpeHusi 0a30BbIX 3HAHUN, Pa3BUTHS MPAKTUUYECKUX

YMEHHH U HaBBIKOB B COBPEMEHHON OMOJIOTHH.

AKTYaJIbHOCTDH pPeajiu3aluy NporpaMmbl

[TporpamMmoii mpemxycMoTpeHO (HOPMHPOBAHHE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHSI 3HaHWUM, a TaKkKe NPAKTUYECKOTO OMbITa paboThl ¢ Ja0OpPATOPHBIM
000pyI0BaHMEM, OBJIAJICHUE MpPHUEMaMHU HMCCIEIOBATEILCKON AESITENbHOCTH. MeTo b
OpraHu3alMi  O0pa30BaTENbHOW W HAYYHO-UCCIENOBATEIBCKOW  JEATEIbHOCTH
npeaycMaTpuBaioT (GOpPMUPOBAHUE Yy OOYYaIOMIMXCS HECTAHJAPTHOTO TBOPYECKOTO
MBIILIEHUS, CBOOOIbI CAMOBBIPAKEHUS U MHAUBUAYATHLHOCTH CYXKICHUM.

Jlnst mosHOTO ydera moTpeOHOCTed 00ydaronuxcst B MporpaMmme MCIOJIb3yeTcs
nuddepeHIUPOBaHHBIM TOAXOJ, YTO CTUMYJIUPYET OOYYaIOIIErocs K YBEIUYEHUIO

HOTp€6HOCTI/I B HHHHBHﬂyaHBHOﬁ, HHTCJ’IJ’IGKT}’&J’IBHOI’I 1 TI03HaBaTeJIbHOMN ACATCIBHOCTHU
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U Pa3BUTHIO  HAYYHO-HCCIEOBATEIbCKUX  HABBIKOB.  [IporpamMma  cTaHeT
BOCTPEOOBaHHOW B TMEPBYIO OYEpeabh OOYYAIONIMMUCS, KOTOPHIE HUMEIOT CTOWKHIMA
WHTEPEC U COOTBETCTBYIOIIYI0 MOTHBALMIO K HM3YyYEHHUIO MPEIMETOB €CTECTBEHHO-
HAYYHOTO IUKJIA, €CTECTBEHHBIX HAYK M TEXHOJIOTHIA.

B Hacrosmee Bpemsi Ouosormueckoe oOpa3oBaHHWE [OJDKHO OOECIEeYUTh
BBIITYCKHUKAM BBICOKYIO OHMOJIOTUYECKYIO, IKOJOTUYSCKYIO ¥ TIPUPOI00XPAHUTEITHHYIO
I'PaMOTHOCTb.

3HaHUs B O0JAaCTM OCHOBHBIX OHMOJIOTMYECKHX 3aKOHOB, TEOPUA W HACH
(GOpMUPYIOT HPaBCTBEHHBIC HOPMBI M NPUHITUIBI OTHOIICHHS K KHBOW Tpupojae. B
KayeCTBE IICHHOCTHBIX OPHUEHTHPOB OHOJOTHYECKOTO OOpa3oBaHUs BBICTYIAIOT
O00BEKTHI, M3y4aeMble B Kypce OHOJOTHMH, K KOTOPBIM Yy ydammxcs (GopMupyercs
IIEHHOCTHOE OTHomeHue. I[Ipum 3TOM Beaymy0 poJIb HWrPArOT TO03HABATEILHBIC
IIECHHOCTH, TaK KaK JaHHBIA ydYeOHBIA NpPeIMeT BXOJUT B TPYIIYy MPEIMETOB
MO3HABATEIILHOTO I[MKJA, TJAaBHAas IIe7b KOTOPBIX 3aKII0YaeTCs B HW3YYCHHU
COBPEMEHHBIX CIIOCOOOB PEIICHUs MI00ATBHBIX MPOoOieM coBpeMeHHOCTH. [Iporpamma
npeciielyeT He TOJIBLKO 00pa3oBaTeIbHbIC, HO U BOCIIUTATEIIBHBIC IICJIH, TIOCKOJIBKY OHA
CIoCcoOCTBYET (HOPMHUPOBAHHUIO IKOJOTHICCKOTO U OMOTEXHOJIOTUYHOTO MBINIICHUS Y

moApacCTaromero IMOKOJICHHU .

BapuanTsl peajmzanuu nporpamMmsl 1 GopMbI IPOBeAEeHUS 3AHATHI

Peanuzanust mporpaMMbl IpeanoiaraeT UCIoyib30BaHue (GpopMm paboThl, KOTOPbIE
IpelyCMAaTPUBAIOT AaKTHUBHOCTh U CaMOCTOSTEIBHOCTh OOY4YarOIIMXCs, COYETaHHE
WHIUBUIYAIbHOM M TPyHHoBOM pabOThl, MPOEKTHYID M  HCCIEA0BATEIbCKYIO
NesATeNbHOCTh. TakuM 00pa3oM, BOBJIEYEHHOCTh OOYYAIOIINXCS B IaHHYIO BHEYPOUHYIO
JESTEIbHOCTD MO3BOJIUT O0ECIIEUUTh UX CaMOOIPEIETICHUE, PACIIUPUTh 30HbI IOUCKA
CBOMX MHTEPECOB B Pa3IMYHBIX cpepax eCTeCTBEHHO-HAYUHbIX 3HaHUH, IEPEOCMBICIUTD
CBOM CBSI3U C OKPYXAIOLMMHU, CBO€ MECTO CPEIU IPYrux JroAeil. B menom peanuzanus
porpamMMbl BHOCUT BKJIaJl B HDABCTBEHHOE U COIMATIBHOE (DOPMUPOBAHUE JIMYHOCTH.

[Iporpamma MoOkeT ObITH peanu3oBaHa B pabore ¢ oOydarommmucs 10 u 11
KJIACCOB.

[Iporpamma Kypca paccunTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPELYCMOTPEHBI
Takue (GOopMbl pabOThI, KaKk Oecedbl, TUCKYCCHUU, MAacTep-KIacChl, dKCKYpCHUH  Ha
IPOU3BOJICTBO, aHAJIM3 KEWCOB, BCTPEUM C MPEACTABUTEISIMH pa3HbIX mpodeccuil,
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npodeccuoHanbHble MPOOBl, KOMMYHUKATHBHBIE M JI€JIOBBIE WIPBI, KOHCYJIbTALUU
He1arora u ncuxoJora.

[Iporpamma MoskeT OBITH peajM30BaHa B TEUEHHE OJHOTO y4yeOHOTo rojma ¢
oOyuaromumucs 10 u 11 kimaccoB, eciau 3aHATHS TPOBOAATCA 2 pa3a B Hepento. Wnu B
TEYEHUE JABYX JIET, €CIIM 3aHATUS MpoBOAATCS | pa3 B HeAemo Uil KIJIaccoB

OMOJIOTNYECKOr0 MJIM OMOTEXHOJIOTHYSCKOTO H&HpaBHGHHﬁ.

B3anmocBsa3b ¢ penepabHoil pado4eid MporpaMMoil BOCIMTAHUSA

[Iporpamma Kypca BHEYPOUHOM [JEATEIBHOCTH pa3zpaboTaHa € Y4YETOM
pekoMeHnanuii  ¢denepasibHOM  pabodeil  MmporpaMMbl  BOCIUTAHHUS, YYUTHIBAET
MICUXOJIOTONEArOrMYeCKUe OCOOEHHOCTH JIaHHBIX BO3PACTHBIX KaTeropuid. ITo
MO3BOJISIET HA MPAKTHKE COEAMHUTh OOYYarOU[yH0 M BOCIUTATEIbHYIO JEATEIBHOCTD
nejarora, OpUEHTUPOBATh €€ HE TOJbKO HAa MHTEJUIEKTYaJlbHOE, HO U Ha HPaBCTBEHHOE,

COMMAJIbHOC PAa3BUTHC pe6eHKa. 210 IMPOABIIACTCA B!

I:I BOCIHUTAHUM OCO3HAHHOMW HKOJIOTMYECKU HpaBPIJIBHOI;’I MOTHUBAIlUM B
MMOBCACHUHN U ACATCIIBHOCTHU YCPEC3 q)OpMI/IpOBaHI/IG CHCTCMBbI Y6€>K,H6Hﬂﬁ, OCHOBAaHHBIX

Ha KOHKPCTHBIX 3HAHUAX,

I:I CTAaHOBJICHHHU JIMYHOCTHU 06yqa}01u1/1x051 KakK HCJIOCTHOﬁ, HaXO,Z[SIHICI)'ICSI B

TapMOHHHU C OKPY’KAIOIIHM MUPOM, CIOCOOHOM K PEIIEHUIO KOJIOTHUECKHX MTPOOIIeM;

[ ] nopuoputrere JUYHOCTHBIX  pPE3yJbTATOB  peal3aldd  MPOrPaAMMBI
BHEYPOYHOU JEITENBHOCTH, HAIIEAIMX CBOE OTPAXEHUE U KOHKPETU3ALUI0 B

benepanbHOM paboyeil mporpaMMbl BOCITUTAHUS.

Oco0eHHoCTH PadOTHI EAArora mno nporpaMme

3amaga memarora COCTOMT B  TOM, 9YTOOBI  CONPOBOXKIATH  MPOIECC
poeCCHOHATLHON OpUEHTAINN 00YYaIONINXCsl, PACKPBIBAS MIOTSHIINAT 00YYarOIINXCS
yepe3 BOBJICUCHHUE B MHOTOOOPa3HYIO JCATCIBHOCTh, OPTaHM30BAHHYIO B Pa3HBIX
dbopmax.

[Ipu 3TOM pe3yiabTaToM pabOTHI Iegarora B TIEPBYIO OdYepelb SBISCTCS
JUYHOCTHOE pa3BUTHE peOeHKa. JIMUHOCTHBIX PEe3yJIbTaTOB IIEJAaror MOXKET JOCTHYb,
yBJIeKasi peOeHKa COBMECTHOUM M MHTEPECHOW UM O0OHM JIEITeIbHOCTHIO, YCTaHABIUBASI

BO BpPCMA 3aHATUMN I[O6p0)K€J'IaTeJII>Hy1-O, MMOAACPKNBAIOITYTO aTMOC(bepy, HacCbIllast



3aHATUSA LEHHOCTHBIM cojJepxkaHueM. Kpome Ttoro, mporpamMma npeaycMaTpUBaeT
OpTraHMU3aINI0 SKCKYPCU, MPOcMOTp GriibMoB U 3anuceit TB-mporpamm.
ITpu wu3yueHunm oOydYalOIMMHUCA TPOrpamMMbl I€JAror OCHOBBIBA€TCA  Ha

HCCKOJIBKMX OCHOBOIIOJIAraromux mmpuHIUIIax O6y‘-IeHI/I$IZ

[]  OpuHOMO WHTErpaTHBHOTO MOAXOJa K OOYYCHHIO. DTOT MPUHIIUI
MMEET IEPBOCTEIIEHHOE 3HAYEHME, TaK KAK YCBOCHME IIOJIY4YaeMbIX 3HAHHUU IO
OMOTEXHOJIOTHH TPEAINOoaraeT TECHYIO B3aUMOCBS3b pa3HbIX ypoBHeEW. llepBsiii
YPOBEHb — MEXIPEIMETHBIN — MPEIO0JIaracT B3auMOCBI3b OUOJIOTHU C KypcoM
nmo xuMuM. BTopoit  ypoBeHb —  TIpeAMETHBIE —  OOYyCJIOBJICH
B3aMMOIIPOHUKHOBEHUEM Pa3HBIX OUOJOTUUECKUX KypcOB (OOTaHUKU, 300JI0THH,
(U3HOJOTUK U JIPYTUX) B MPOLIECCE CTAHOBJIEHUS M HU3Yy4YEHUs OMOTEXHOJIOTHH.
Kpome toro, oruka ocBOeHHs Marepuasia IporpaMMbl MPEAIOJIAracT IBUKECHHE
OT OOIIero K 4acTHOMY W, Ha HOBOM YPOBHE, BO3BpAaIlEHHE OT YAacCTHOIO K
o0memy.

[]  npuHOMO HATISIHOCTH,

[]  opuHOMO JOCTYIHOCTH;

[]  mpuHIMO OCO3HAHHOCTH.

[IpumepHas cxema NpoOBEAEHUS 3aHIATHI 110 TPOTrpaMME MOKET OBITh TAKOM:
1. OOpscHEHHE TEOPETHUECKOTO MaTepraa o TeMe.
2. TlogrotoBka kK 7abOpaTopHOMY WJIM  TOPAKTHUYECKOMY  3aHATHIO,
o0Cy>KeH1e 0ObEKTOB JJIs MPAKTHUECKOTO 3aHATHU.
3. IlpoBenenue IIPAKTUYECKOIO  3aHATHUSA - OCHOBHasi
3aj1aya OCBOCHHME METOJOJIOTHH JAHHOT'O DKCIIEPUMEHTA.

4. AHanu3z pe3ysibTaToB dKCIEPUMEHTA.
IJIAHUPYEMBIE PE3YJBTATHI OCBOEHUS KYPCA BHEYPOUYHOH

AEATEJBHOCTHU

3aHaTus B paMKax TIIporpaMmbl HaIIpaBJCHBI Ha oOecrieueHue JOCTHIXKCHUA
06yanOHH/IMI/ICH cJIcaAyromux  JIUYHOCTHBIX, MCTAIIPCAMCTHBIX W  HPCIAMCTHBIX

06p&30BaTeJII)HBIX PE3YJILTATOB.



JIMYHOCTHBIE PE3YJIBTATBI: ¢

cghepe 2parcoOancKo2o 0CNUMAHUA!
[] roToBHOCTE K COBMECTHON TBOPYECKOW MAEATCILHOCTH MPH BBIOJHEHHH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

[] criocoOHOCTh OmnpeensaTh COOCTBEHHYIO MO3UIMIO 0 OTHOIICHHIO K SBJICHHSIM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

[ ] rOTOBHOCTB K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOJIHEHHS YUCOHBIX,
IIO3HABATEIIbHBIX M HCCIIEIOBATENIBCKUX 3a]1a4, YBaXUTEJIBHOMY OTHOIICHHS K
MHEHHUIO OINIOHEHTOB INPU OOCYKIEHUU CIOPHBIX BOIPOCOB OHOJIOTMYECKOTO

COACPIKAHUA,

6 C¢€p€ nampuomu4ecKkoco eocnumaHrusl.

|:| HCHHOCTHOC OTHOHMICHUC K IMPHUPOAHOMY HACICAWUIO W IIaMATHHKAM IIPHUPOIHLI,

nocTkeHusiM Poccun B Hayke;

[] crtocoGHOCTh OlIEeHMBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJOrMY, MOHMMaHUe 3HAYeHHs] OWOJIOTMU B MO3HAHUHU 3aKOHOB MPUPOIBI, B
YKU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

8 cghepe OyX08HO-HPABCMBEEHHO20 8O0CNUMAHUSL:

|:| CITOCOOHOCTh OOCHHMBATb CHUTYallUIO W IIPHUHHMATb OCO3HAHHBIC PCHICHUA,

OPUCHTHPYSICb HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,

[] oco3nanue TUYHOTO BKJIaZa B MOCTPOCHHE YCTOHYHMBOrO OYyIyIIero; 8 cgepe

acmenmudecKkozco 60cnumanusl.

[ ] moHuMaHne 3MOIMOHAILHOTO BO3ICHCTBUSA JKMBOM MPHPOILI U €€ IEHHOCTh; 6
cghepe uzuueckoco socnumarus:

[] moHrMaHue [EHHOCTH 3J0POBOTO U 6E30MMacHOT0 00pa3a KHU3HU;

[] ocosnanme mMOCHEACTBHI W HEMPHUSATHE BPEAHBIX MNPUBBIUCK (ymoTpeOieHue
AJIKOT0JIs, HAPKOTUKOB, KYPEHU);
8 chepe mpy0o68o2o 80CNUMAHUSL:

[] roroBHOCT, K aKTUBHOW JEATEIBHOCTH OHOJOTMYECKOH M 3KOJOTMYECKOM
HaIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHHO

BBIIIOJIHATD TAKYI0 ACATCIbHOCTD,



[] uHTEpEC K MPaKTHYECKOMY M3YyUEHHUIO podeccuii, CBSI3aHHBIX C OMOJOTHEH;
[ ] roroBHOCTE W CHOCOOHOCTh K OOpa30BaHHIO W C€aMOOOpa30BaHHIO Ha

MPOTSKEHUN BCEU JKU3HU;

6 C¢€p€ IKOJlo2Uu4ecKozo 6ocnumanus.

[] sxosoruuecku 1enecoodpa3sHoe OTHOIMICHHE K MPHPOJC KaK HCTOUYHUKY KH3HH

Ha 3emJIe, OCHOBE €€ CYIIECTBOBAHUS;

[ ] moBbIlIeHHEe  ypPOBHS ~ 3KOJOTHYECKOW  KYyJIbTYpbl: MPUOOPETCHHE  OIbITA
IUIAHUPOBAHMSI TOCTYNIKOB M OLEHKM HMX BO3MOXHBIX NOCIEACTBUNA A
OKpYXalollel Cpeibl;

[] crtocoGHOCTh UCTOJIB30BATh MPHOOPETAEMbIC TIPU M3YYCHUH OUOJIOTHH 3HAHUS U
YMEHUST  TOpU  pEeHIeHUuH  MpoOjieM,  CBSA3aHHBIX C  palMOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COOJIIOICHHE TpaBWJI MOBEJAEHUS B  IMPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHHWE PABHOBECHS B HKOCUCTEMAX, OXPAHY BHJIOB,

IKOCUCTEM, Orochepsr);

[ ] akTuBHOE HempusiTHE ACUCTBHIA, MPUHOCAIIUX BPEA OKPY)KAIOIICH MPUPOIHOM
cpele, yMEHHE POTHO3UPOBATh HEOIArONpUATHBIE IKOJIOTUYECKUE TTOCIIEICTBUS

MNpCAIIPUHUMACMbIX I[GI\/'ICTBHI\(JI H IIPCOOTBpAIlATh UX|

6 cghepe HayUHO20 NO3HAHUA:

[ ] monumanue cneruduky OHWONOTMH KaK HAayKH, OCO3HAaHHE €€ POax B
GbOpMHpPOBAaHUN PANMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3[aHUE IIEJIOCTHOTO
MPEACTaBICHUS] 00 OKpY)KAloIIeM MHUpPE KaK O €IUHCTBE MPHUPObI, YelIOBEKa U
oOIIECTBa, B MO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpoOIeM

COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

[] yOexeHHOCTh B 3HAYMMOCTH OWOJIOTHHM JUISi COBPEMCHHOW IIMBWIIM3AIMH:
o0ecrieueHrne HOBOTO YpPOBHSI Pa3BUTHSI MEIUIUHBI; CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTh PECypCHbie MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA; MOMCK MyTEW BBIXOJIa U3 TJIOOATBHBIX SKOJOTUYECKUX MPOOJIeM U
o0ecrieyeHrne TepexoJa K  yCTOWYMBOMY  Pa3BUTHIO,  PAlMOHAIBEHOMY
UCIIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB

JKM3HU;



[ ] 3auHTEpecOBaHHOCTH B MOJyYCHUH OUOJIOTHUECKUX 3HAHUI B IIENSAX MOBBIIICHUS
o0miel KynbTyphbl, €CTECTBEHHO-HAyYHOH TI'PAaMOTHOCTHM KaK COCTABHOM YacTH
(GYHKIIMOHAIBHOW TPAMOTHOCTH OOyd4arommxcs, (GopMUPYEeMOMl NMpU H3y4YeHUHU
OMOJIOTHH;

[ ] moHMMaHue CYIIHOCTH METOJIOB TO3HAHUS, HCIOJIb3yEMBbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTh HCIOJBb30BaTh IOIy4aeMble 3HAHMS JJIs aHalIM3a M|
OOBSICHEHUS SIBIICHUI OKPY)KAIOLIEr0 MUPA M MPOUCXOIAIINX B HEM W3MEHEHHIA;
yMEHHE JeNlaTh OOOCHOBAaHHBIE 3aK/IIOUEHUS HA OCHOBE HAY4YHBIX (PAKTOB U

HMCIOIIUXCA JaHHBIX C IEJIBIO ITOJIYUYCHHA TOCTOBCPHBIX BBIBOAOB,

[ ] cnocOOHOCTh CaMOCTOSITENIBHO MCIIOIB30BATh OUOJIOTMYECKUE 3HAHUS I

peHICHUA HpOGJ’IeM B pCaJIbHbIX JKU3HCHHBIX CUTYyallUAX,

D OCO3HaHUC IICHHOCTH HaquOﬁ ACATCIbHOCTHU, TOTOBHOCTb OCYHICCTBJIATH

IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUYAJIbHO U B I'PYIIIIC,

[ ] roroBHOCT ¥ CIOCOOHOCTH K HENPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHNI0, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUN MO OWONIOTHU B

COOTBCTCTBHUHU C KU3HCHHBIMHA HOTp€6HOCT$IMI/I.

METAIIPEJAMETHBIE PE3YJIBTATDI:
6 cghepe os6nadenus yHUGEPCANbHLIMU  YUEOHLIMU  NO3ZHABAME/ILHLIMU
oelicmeuamu:

Oazoevle 1o2uyecKue 0eucmeust:

[] camocTosiTensHO HOPMYITHPOBATH M aKTyalIU3UPOBATh IPOOJIEMY, pacCMaTpPHBATh
€€ BCECTOPOHHE;

[ ] ucrmonb30BaTh IpH OCBOEGHHUH 3HAHHHA INPHEMBI JIOTMYECKOTO MBIIIICHHUS
(aHanu3a, CHUHTE3a, CpPAaBHEHHMs, KiIaccuPUKaluuu, OOOOIIEeHMs), PaCKphIBaTh
CMBICJT OWOJIOTMYECKUX TOHATHHA (BBIACIATh WX XapaKTEepHBIC MPU3HAKU,

YCTaHaBJIMBATh CBA3U C JPYTUMU HOHSITI/IHMI/I);

[ ] onpenenars 1enu aesATEABHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH HUX

AOCTHXKCHHA, COOTHOCUTD PE3YJILTATHI ACATCIBHOCTU C ITOCTABJIICHHBIMHA L CIISAMH;

[] ucronib30BaTh OMONIOTHYECKHE TMOHATHS IS OOBSCHEHHS (DAKTOB W SIBICHHN

YKUBOW MPUPOJIBI;



[] ctpouts jorudeckue paccyxacHus (MHIYKTHBHbBIC, IeYKTHBHBIC, TI0 aHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B pPacCMaTPUBAEMBIX SIBJICHUSX,
(GbopMynIupOBaTh BHIBOJBI M 3aKIIOUCHHUS;

[ ] mpuMeHSITh CXEMHO-MOJIENIbHBIC CPEICTBA ISl MPEICTABICHUS CYIIECTBEHHBIX
CBSI3€M W OTHOIIEHUH B H3yYaeMbIX OHOJOTMYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMAIMOHHBIX

MCTOYHHUKAX; OA306ble UCCIe008amebCKue OelCmeusl.

[ ] BmageTh HaBBIKAMH Y4eOHO-MCCIICAOBATCILCKON M MPOEKTHOHW AESITEIbHOCTH,
HaBbIKAMU pa3pEeIICHUs TPOOJeM; CIOCOOHOCTEIO M TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY  MOMCKY METOJOB  pPEIICHUsS MPAKTUYECKHUX  3ajady,

MMPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA,

[] ucrmonb30BaTh pa3inuyHbIC BHIBI JEATCIBHOCTH IO MOJYYCHHIO HOBOT'O 3HAHMS,
€ro MHTEPIpEeTaIii, MPeoOpa3oBaHUIO U MPUMECHECHHUIO B YICOHBIX CUTYAIUsX, B

TOM YHCJIC IIpU CO3aHUU y‘IC6HBIX N CONUAJIBHBIX ITPOCKTOB,

[ ] dopmupoBars HaydHBIH THI MBIILICHUS, BIaJCTh HAyYHOW TEPMHUHOJIOTHUEH,

KJIFOUEBBIMU MOHSATUSMU U METOAMMU;
[]craBute u QopMyaupoBaTh COOCTBCHHBIC 3ajadM B 00pa3oBaTEIbHOM

NESITEIIbHOCTH U )KU3HEHHBIX CUTYAIUIX; paboma ¢ uHgopmayueri:

[ ] opueHTHpOBAaTBECSA B Pa3IUYHBIX HMCTOYHHKAX HH(MOpMANUU (TEKCTe y4eOHOTro
nocoOusi, HAay4YHO-TIOMYJISIPHON JHUTepaTrype, OWOJOTHYECKUX CJIOBapAX U
CIPABOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VIHTepHeTe), aHaIU3UpPOBATh
UHPOPMAIIMIO PA3IUYHBIX BHIOB W (OpM TpPEACTABICHUS, KPUTHUECKU

OLOCHUBATDL €C JOCTOBCPHOCTHb U HCIIPOTUBOPCUNBOCTDL,

[ ] dopmyaupoBaTs 3ampockl M HPUMEHSATH pa3jiidHbIe METOJBI TPH IOUCKE H
oTOOpe Ouosiorunyeckor nHGopMaIu, HEOOXOAMMOM JIJIsi BBITTOTHEHUS YYeOHBIX
3a7ad4;

[] camocTOsATEIBHO BBIOMPATh  ONTHMATBHYIO dbopmy IIPEICTaBICHUS

OunoJsioruyeckor nHpopmaiuu (CxemMbl, Tpauku, TuarpaMMbl, TAOIUIbI, PUCYHKH

 JIp.);



[ ] ucrionp30BaTh Hay4HbIH S3bIK B KAYECTBE CPEICTBA NPU paboTe ¢ OMOJIOTUIECKOM
uHpOpMaLyel: TPUMEHITh XUMHUYECKUE, (PU3HUECKue U MaTeMaTUYecKhe 3HAKH
U CHUMBOJBI, (opmynbl, abOpeBuaTypy, HOMEHKIATypy, HCHOJIb30BaTh U

HpeO6p330BbIBaTB 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'JIAJTHOCTH,

6 cghepe oenadenusn yHuUBEPCAIbHBIMU KOMMYHUKAMUGHBIMU OCHUCMBUAMU:
obuenue:

[] ocymiecTBIsTh KOMMYHHKAIIMK BO BCEX cepax JKU3HH; aKTHBHO y4aCTBOBAaTh B
JMajore WM JUCKYCCHH TI0 CYIIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIHHO BBITTOJHCHHS TpejiaraeMon
3a/1a4, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTD MO3HUIIMKA JPYTUX YYACTHUKOB
JMajiora WIH JTUCKYCCHH);

[] pasBepHyTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJb30BaHHEM

A3BIKOBBIX CPCACTB; CO6MECMHAA 0esimenbHOCMb

[] BeIOMpaTh TEMAaTHKy M METOAbI COBMECTHBIX [EHCTBMM C YyYeTOM OOIIUX

HHTCPCCOB U BO3MOXXHOCTEH KaXK10I'0 4JICHA KOJIJICKTHBA,

[ ] npuHMMaTh  1emd  COBMECTHOW  JICATCNIBHOCTH,  OpPraHM30BBIBATH U
KOOPJAMHUPOBATh JIEHCTBHA IO €€ JOCTHXKEHHUIO: COCTaBJIATh IUIaH JICHCTBUM,
pacnpenenartb poiad C YYeTOM MHEHHH y4aCTHUKOB, OOCYXKIaTh PE3yJIbTaThl
COBMECTHOI paboThI;

[ ] mpeyiarate HOBBIE TPOEKTHI, OIICHUBATh WJEU C T[O3UIMUA HOBH3HBI,

OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

D OCYHICCTBJIATH IMMO3UTHBHOC CTPATCTUYICCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyallUAX,

MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM;
6 cghepe oenadenusn yHuGepCaIbHLIMU PECYAAMUBHBIMU OCHUCMEUAMU:
CAMOOP2AHUZAYUSL.

[] ucrmosib30BaTh OMOJOrHYECKUE 3HAHUS [T BBISBICHHUS TPOOJIEM U UX PELICHUS B
KU3HCHHBIX U YYCOHBIX CUTYaIIHSIX;

[ ] BEIOMpaTh HA OCHOBE OMOJIOTMYCCKUX 3HAHUH I1EJIeBbIC U CMBICIIOBBIC YCTAHOBKH
B CBOMX JCHUCTBUSIX M MOCTYIIKax IO OTHOUIEHHUIO K KUBOW MPUPOJE, CBOEMY

3A0POBBIO U 3JOPOBbBIO OKPYIKAIOIIHUX
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[ ] pacummpsaTe paMku y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTCHH;
[] menath 0Co3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a

PCUICHUEC,; CAMOKOHMPOJIb.!

D AaBaTb OLICHKY HOBLIM CHUTyallUAM, BHOCHTHL KOPPCKTUBBI B ACATCIBHOCTD,

OLOCHUBATDL COOTBETCTBHUEC PE3YJILTATOB LICIISAM,

[ ] mpuHUMATh MOTHBBI M aPTYMEHTBI JIPYTHUX [IPU aHATM3E PE3yJIbTaTOB
NEATEIIBHOCTH;

IMOYUOHATILHBIU UHMEILIEKM, NPeOnoaa2aruull CoOpMupoBaHHOCMyb !

D CaMOpCryJimpoBaHrsA, BKIHOYAKOIICIO CAMOKOHTPOJIb, YMCHHC [IPUHHUMATb
OTBCTCTBCHHOCTb 3a CBOC IIOBCACHHC, CIIOCOOHOCTh AaaInTUpPOBATHCA K

OMOIMOHAJIbHBIM U3MCHCHUAM H IIPOABIIATH TI/I6KOCTB;

[ ] BHyTpeHHE#H MOTHBALlMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHIO IEIH U
yCIeXy, ONTUMHU3M, MHUIMATUBHOCTb, YMEHUE ACHCTBOBATH, UCXOAS U3 CBOUX

BO3MOXKHOCTEH; npunsmue ceds u opyaux:
[] mpuauMats cebs, MOHUMAast CBOM HEJOCTATKU M IOCTOMHCTBA; [_|IpU3HABaTh CBOE

MpaBo U MPaBO JAPYTUX HA OMIUOKH.

INPEAMETHBIE PE3YJIBTATDI:

[ ] ymenue Biageth cHCTEMOH OHOJOrMYECKHMX 3HAHUM, KOTOpas BKJIHOYACT
OCHOBOTIOJAraromme OUONOTMYECKUe TEPMHUHBI M TOHSATHS (PKWM3Hb, KIIETKA,
TKaHb, OpPraH, OpraHu3M, BUJ, NOMYJIALMsI, ONOCUHTE3 OeliKa, HACIEICTBEHHOCTD,

W3MEHYMBOCTb, POCT U Pa3BUTHE U JIP.);

[ ] Bnamenrie cucreMoii 3HaHHM 00 OCHOBHBIX METOJaX HAYYHOTO ITO3HAHUS,
UCIIOJIb3YEMbIX B OMOJIOTHYECKUX MCCIIEIOBAHUIX )KUBBIX 00OBEKTOB U IKOCHUCTEM
(omucanue, W3MEpeHue, MPOBEJICHHE HAONIOJEHUI); cOoCO0aMU BBISIBICHUS U

OLICHKH AHTPOIIOIE€HHBIX N3MEHEHUH B IIPUPOJIE;

D YMCHHUC YCTAHABJIMBATL B3aWUMOCBA3U MCKIY CTPOCHUCM U (bYHKI_II/IHMI/II KJIICTOK
Pa3HbIX TKaHCﬁ; opraHamMmM M CHCTCMaMHM OpPIaHOB Y paCTeHHﬁ; oTallaMM1
KICTOYHOTO HOHUKJIAa W JKU3HCHHBIX IHKIIOB OPraHHU3MOB; TICHOTHUIIOM H

(beHoTUIOoM,;

D YMCHHUC peuaTtb ITIOUCKOBBIC OMOJIOrNYECKHE 3aJa4u, BBIABJIIATD

INPUYINHHOCICACTBCHHBIC CBA3M MCIKAY HUCCICAYCMbIMU OMOJIOTHYECKUMU
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06’beKTaMI/I, nponeccamMmn " ABJICHUAMM, [ACJIATb BbIBOJAbI W IIPOTHO3bBI Ha

OCHOBAHHHU ITIOJTYYCHHBIX PC3YJIbTATOB;

[] ymeHMe BbIABHTaTh THIIOTE3bI, IPOBEPSATH UX IKCICPUMEHTAIBHBIMH CPEICTBAMH,
dbopMyIupysl 1eJIb UCCICAOBAHMS; aHATM3UPOBATH TOJYUYECHHbIE pPE3yJIbTaThl U

JCJIaTh BBIBObI,

|:| YMCHHUC OLCHUBATHL 3THYCCKHC ACIICKTBI COBPECMCHHBIX I/ICCJICI[OBaHI/Iﬁ B 00JIacTH
OMOTEXHOJIOTHHN M TCHETUYECKUX TEXHOJIOTHI (HaHpaBHCHHOC N3MCHCHHC I'CHOMA

U CO3/TaHH€ TPAHCTEHHBIX OPTaHU3MOB);

[ ] ymeHne MOTHBHpPOBATH CBOIl BEIOOP OyayIiei MpodhecCHOHATBHOM JIeITeIbHOCTH
B oOnacT OHOJIOTHMH, MEIWLUHBI, OMOTEXHOJOTHH, CEJIbCKOTO XO35iHUCTBA;
yIIyONnsaTh MO3HABATEIbHBIA WHTEPEC, HAMPABICHHBIM HAa OCO3HAHHBINA BHIOOD
COOTBETCTBYIOILEH ITpodeccuu U MpoJoIKEHHE ONOJIOTHYECKOT0 00pa3oBaHus B
OpraHM3alMsaX CPEIHEro Npo(hecCHOHATBHOIO U BBICIIETO 00pa30BaHUsI.

COJIEP)KAHWE KYPCA BHEYPOUHOM JESATEJbHOCTH

Moayiab «ArpoTeXHOJI0OTMH HACTOsIero u oyayurero». 10 kiaacc (34 4)

1. Buomexnonozusn kaxk nHayka (4 u)

Hcropusi BOSHUKHOBEHMSI HayKH, OCHOBHBIE pa3/eibl, CBA3b OMOTEXHOJOTUU C
JIPYrUMH HayKamu (OroJsiorueii, 00TaHUKOM, 300JI0THEH, MUKPOOHUOIOTHEH, OMOXUMHUEH,
dbusnonoruel, reHEeTUKONW, METUIIMHON) M OTPACIsIMU TMPOMBINIJICHHOCTH (THINEBas,
JerKasi),  CEJIbCKOTO  XO034iicTBa  (KHMBOTHOBOJICTBO,  PAcCTEHHUEBOJCTBO) W
3paBooXpaHeHneM, u3BecTHbie By3bl 1 HUU, cBs3aHHbIE ¢ OMOTEXHOIOTHEH:

. denepanbHOE roCyJapCTBEHHOE YUpEKICHHUE «DenepalbHbIA
WCCIIENOBATENbCKII 1eHTp «DyHIaMeHTaIbHbIE OCHOBBI OMOTEXHOJIOTHI» Poccuiickon
akanemuu Hayk» (OULL buotexHonoruu PAH)";

. denepanabHOE TOCYIApCTBEHHOE OIOHDKETHOE HAY4YHOE  YUpEekKICHUE
«BCepoCCUMCKNM  HAYYHO-UCCIIENOBATEILCKUN  WHCTUTYT  CEIIbCKOXO3IMCTBEHHOM

6uorexnonorum» (PIBHY BHUUCE)';

! depepanbHoe rocynapeTBeHHoe yupexacHue «DenepanbHbIil HCCIe[0BaTeIbCKUH HEHT]
«DyHIaMeHTaTbHBIE OCHOBBI OMoTexHONMOorum» Poccuiickoii akanemun Hayk» (OUL] bruorexHonoruu
PAH): opurmansusiii caiit. — URL: http:/www.fbras.ru
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. denepanbHOe  TOCYAApCTBEHHOE OIOKETHOE HAyYHOE YUYpEKICHHE
«DenepabHBIA MCCIENO0BATEIBCKUNA LEHTP BCEpOCCHUCKNNA MHCTUTYT T'€HETUYECKHUX
pecypcoB pactenuii umenu H.W. Basunosa» (OI'BHY ®UI] BI/IP)Z;

. denepanbHOe TOCYAapCTBEHHOE OIOHKETHOE HAyYHOE YUYpEKIeHHE
«Bcepoccuiicknii  HAy4YHO-HCCIIEIOBATENILCKAM ~ MHCTUTYT — CEIbCKOXO3SMCTBEHHOU
mukpobroorany (PI'BHY BHUMCXM)®;

. denepanabHOE TOCYIApCTBEHHOE OIO/DKETHOE HAYYHOE YUpEkKICHUE
«DenepanbHblii  UCCIAEAOBATENBCKUNA LEHTP MHCTUTYT UHUTOJOTMA W TE€HETHUKHU
Cubupckoro otnenenus Poccutickoii akagemun Hayk» (PI'BHY UIul" CO PAH)*;

. denepanbHOE rOCyJapCTBEHHOE aBTOHOMHOE o0Opa3oBaresibHOe
yupexaeHue BhIcIIEro o0pa3oBaHusi «MOCKOBCKUN (PU3MKO-TEXHUYECKUUA WHCTUTYT)
HalIMOHAJIbHBIN HccienoBarenbckuil neHTp» (PIrAOY BO M®THN)>;

. denepanbHOE roCyJapCTBEHHOE Or0KEeTHOE oOpa3oBarenbHOe
yupexaeHue BbIcIIero oOpa3zoBaHus «MOCKOBCKUM TOCYAapCTBEHHBIA YHHBEPCHUTET
UMEHU
M.B. Jlomorocosay (PI'BOY BO MI'Y)?;

. denepanbHOE rOCyJapCTBEHHOE OroKEeTHOE oOpazoBarenbHOE
yupexaeHue Bbicmiero oOpa3zoBaHus «CaHkT-lleTepOyprckuii  rocyaapCTBEHHBIN

YHUBEPCUTET»

1 v o
@DenepanbHOe TOCYAApCTBEHHOE OIODKETHOE HayyHoe yupexzaeHue «Bcepoccuiickuii

HAayYHOUCCJIEAOBATCIIbCKUA ~ MHCTUTYT  CEJIBCKO-XO3SIMCTBEHHON  OuotexHomorun»  (OI'BHY
BHUUCB): opunmanbhsiii caitr. — URL: http:/www.vniisb.ru

> dexepanbHOE TOCYIAPCTBEHHOE OIOKETHOE HaydHOe yupexiaeHue «DegepaabHblil
UCCIIEN0BATEIBbCKUH HEHTP Becepoccuiickuii MHCTUTYT IEHETUYECKUX PeCypcoB pacTenuii umenu H.W.
Basuosay (OI'BHY ®UILL BUP): opunmansusii caiir. — URL: http:/www.vir.nw.ru

3 @denepanbHOe TOCYAApCTBEHHOE OIODKETHOE HayyHoe yupexzaeHue «Bcepoccuiickuii
HAayYHOUCCJIEAOBATEIbCKUA ~ WHCTUTYT  CEIbCKO-XO3AMCTBEHHOW  MuKpoOuosnorun»  (OI'BHY
BHUNCXM): opunuanbhbiii caift. — URL: http:/www.arriam.ru

*  ®enepanbHOEe TOCYIApCTBEHHOE OMOKETHOE HaydHoe yupexaeHne «DeaepanbHblii
UCCIIeIOBaTeNbCKUI LeHTp MHCTUTYT nuToioruu M reHetuku Cubupckoro otaenenus Poccuiickoit
akagemuu Hayk» (PI'BHY HIul" CO PAH): odurmansusrii caiit. — URL: http:/www.bionet.nsc.ru

@denepanbHOE TOCYAAPCTBEHHOE AaBTOHOMHOE 0Opa30BaTEIbHOE YUPEKICHHE BBICIIETO

oOpa3zoBaHusi «MOCKOBCKUN (DPU3MKO-TEXHUUYECKUI HHCTUTYT) HAIMOHAIBHBIN HCCIEeNI0BATEIbCKHMA

eHtp» (PIrAOY BO M®TH): opunmanshsiii caiit. — URL: http:/www.mipt.ru
® denepanbHOE TOCYIAPCTBEHHOE OIOUKETHOE 00pa3oBAaTEIbHOE YUPEHKICHHE BBICIIETO
obpazoBaHusi «MOCKOBCKMM TOCyJapCTBEHHBIH yHHBepcuTeT wuMeHn M.B. JlomoHocoBay:

ounuansHei cair. — URL: http:/www. msu.ru
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(®I'BOY BO CII6TY)*

. denepanbHOE roCyJapCTBEHHOE aBTOHOMHOE o0Opa3oBarenbHOE
YUYPEKICHUE BBICIIETO o0pa3oBaHUs «HoBocubupckuii HAIIMOHAJIbHBIN
UCCIIEI0BATENbCKUI Tocy1apcTBeHHBIN yHUBepcuTe (PI'AOY BO HI'V);

. denepanbHOE roCyJapCTBEHHOE OroKEeTHOE oOpa3oBarenbHOe
YUpEXKJCHHE BhICHIEro oOpazoBaHusi «Poccuiickuii TOCYZapCTBEHHBIM —arpapHbIi
yauBepcuteT — MCXA umenu K.A. Tumupszea» (PI'bOY BO PI'TAY-MCXA umenu
K.A. Tumupsizesa)®;

. ABTOHOMHAass HEKOMMepueckas oOpa3oBaTelibHas OpraHHU3alis BBICHIETO
o6pazoanmst «Hayano-rexsonornaecknii yansepcutet «Cupuyc» (HTY «Cupryc»)”.

CoBpeMeHHbIE  HamnpaBJICHWs]  pa3BUTUSA  arpoOMOTEXHOJOTHH.  MeTobl
GUOTEXHOIOIUU B HAYKE M MPAaKTHKE. JIeMOHCTPAIUS BUICOPOIINKOB .

Jlabopamopuvie u npaxmuyeckue pabomuol

HccnenoBarenbckas pabota «CoznaHue OMOJOTMYECKHM AKTUBHBIX J00aBOK M
BUTAMUHOB.

HccnenoBarenbckasi paboTa «BpiBeneHHe HOBBIX COPTOB PACTCHUM, TOPOJ
YKUBOTHBIX C 33JIaHHBIMH CBOMCTBAMMY.

HccnenoBatensckas padora «Co3nanue OakTepHil, COCOOHBIX MepepadaThiBaTh
HE(Th U YCTPAHATD MOCIEACTBHS €€ Pa3IMBOB: ILTIOCH U MUHYCBD).

Oxkckypeus («buoTexHosorus: Hayka v )KU3Hb») B By3 win HUN.

2. Obuwue nonamus ouomexnonozuu (2 u)

1
@denepanbHOe TOCYJAapCTBEHHOE OIOPKETHOE 00pa3oBaTelNbHOE YUPEKACHHE BBICIIETO

obpazoBanus «Cankt-IletepOyprckuii rocynapctBeHHslii  yHuepcurer» (PI'BOY BO CIIOI'Y):
odunmanpuei caiit. — URL: http:/www.spbu.ru
denepanbHOE TOCYAapCTBEHHOE aBTOHOMHOE 0Opa30BaTENbHOE YUPEKICHHUE BBICIIETO

obpazoBanust «HoBocHOMPCKHIT HAITMOHAILHBIN UCCIIEI0BATEILCKII TOCY1apCTBEHHBI YHUBEPCUTET)»
(®Ir'AOY BO HI'Y): opunmanshsiii caiit. — URL: http:/www.nsu.ru/n

> ®enepanbHOE TOCYIAPCTBEHHOE OIODKETHOE OOpPA30BATEIBHOE YUPEKICHHE BBICIIETO
oOpazoBanusi «Poccuiickuii rocynapcTBeHHBIH arpapHblii yHuBepcuteT — MCXA umenn K.A.
TumupsizeBa» (PI'BOY BO PIAY-MCXA umenn K.A. TumupszeBa): opunuansubiii caidt. — URL:
http:/www.timacad.ru/

* ABTOHOMHAs HEKOMMEpUecKas OOpa3oBATENBHAS OPraHM3ALMsS BBICIIEIO OOpPA30OBaHHS
«Hayuno-Texnonornueckuit yausepcurer «Cupuyce» (HTY «Cupuycy): odpunmansusiii caidt. — URL:

http:/www.siriusuniversity.ru/ * Cum. npuioxerue.
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[TonsiTue OMOTEXHONOTUU. 3adyeM YEJIOBEKY OHOTEXHOJOTMH, B 4YeM UX

NpeuMymecCTBO P XUMHUICCKUM CHHTC30M. OcHoBHBIE 00BEKTHI OMOTEXHOJIOTHH:

IMPOMBIINIJICHHBIC MUKPOOPTAHU3MbI, KIICTKHU 1 TKAHU paCTeHHﬁ, JKHUBOTHBIX.

Jlabopamopuvie u npakmuyeckue pabomuol
[TpakTnueckast pabora «llpumepsl mpuMeHeHUS OMOJOTHYECKHX OOBEKTOB B

TBOEU KU3HN.

3. Ocobennocmu azpoouomexnonozuu (4 u)

Llenu u 3amauu arpo6uorexHojgoruu. OCHOBHBIE OOBEKTHI arpoOMOTEXHOJIOTHH.
buorexHonornueckue moaXoAbl sl HAIEKHOTO COXPAHEHHS KOJUIEKIMI N€HETUYECKUX
PECYpCOB PACTCHUN M KHBOTHBIX. [IOHATHS O TMONEBBIX, IN VILr0 M KPHOKOJICKIIHSX.
PocT 1 pa3BuTHe KUBOTO 00HEKTA B 3aMKHYTOM CUCTEME B KOHTPOJIUPYEMBIX YCIOBHSIX:
KaK 3TO BO3MOKHO.

OcHOBHBIE TOMENICHUS JIJIs TOJTHOLIEHHON paboThl JabopaTopun OMOTEXHOJIOTHH
(laMMHapHas KOMHAaTa, CBETOBas, AaBTOKJIaBHAasg KOMHAThI, TIOMEILECHUE TUTSE
MPUTOTOBJICHUSI MIUTATENBHBIX CPeJl, MOeUHas): MX (GYHKIIMOHAT U OCOOEHHOCTH.

OcHOBHBIC TIPUOOPHI MJII OpTaHW3AIMU JIA0OpATOpUH OWOTEXHOJIOTHH, HX
GyHKIMM U BO3MOXKHOCTH (aBTOKJIaB, CyXOXKapoBou mmikad, muctuiuistop, pH-merp,
BEChl, JIAMUHAp-OOKC, CTEpUIIU3AaTOpP MHCTPYMEHTOB, CBETOBasi  yCTAHOBKA,
KIIUMaTH4ecKast kamepa, Y O-HOHU3aTOp, XOJOAWILHUKA I XPaHEHHs MUTATEIbHBIX
cpen u np.). MHCTpyMeHTHI Al NPUMEHEHHS METOJIOB OMOTEXHOJIOTMH PAacCTeHU
(mpemapoBaibHasi WIJa, CKajdbleldb, MHUHIET, HOXHUIBI). (OCHOBBI TEXHUKU
Oe3onacHocTH mpu padore ¢ npubopamu. OcCHOBHBIE TPUOOPHI sl OpraHU3ALMU
naboparopur OMOTEXHOJIOTHH: aBTOKJIAB, CyX0XKapoBou mikad, nuctumisatop, pH-metp,
BECHl, JIAMUHApP-OOKC, CTEpUIIM3AaTOpP HMHCTPYMEHTOB, CBETOBas  yCTAHOBKA,
KIIMMaTuyeckasi kamepa, Y ®-MOHU3aTOp, XOJIOAUIBHUKUA ISl XPAHEHUS] MUTATEIIbHbBIX

cpea u ap. HHCTpYMeHTBI AJI1 ITIPUMCHCHUA MCTO/I0B OMOTEXHOJIOTHU paCTGHHﬁZ

IpcrapoBajibHaA Urjia, CKaJbIICIIb, IIMHICT, HOKHUIIBI.

Jlabopamophvie u npaxmuyeckue pabomuol
[Tpaktrueckas pabota «KynbTypHOE pacTeHHE B KYJIBTYPAIBHOM COCYE: OTHUIIIH

pacTeHue B IpOOUPKE».
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HccnenoBatenbckas pabora «PocT uepeHKOB pacTeHHUH B BOAE C PasHbIM

ypoBHeEM pH».

4. Kynomypa knemok u mkaneii (8 u)

MeTtoabl KynbTyphl KJIETOK W TKaHeil B ceneknuu. KamnycHas KyibTypa.
Kynberypa kmerok u arperatoB kietok. Kynbrypa mporomiactoB. [lomydenue
COMATUYECKUX THOPUAOB METOJIOM CIIMSHUS N30JIUPOBAHHBIX MPOTOILIACTOB.

Knerounas cenexuus. Mcnonp3oBanue rarsioniui B CENEKINN.

[Ipumepbl MpUMEHEHUsT KyJIbTYp KJIETOK M TKaHEW B HayYHBIX MCCIICOBAHUSIX U
B mpakTuke pa3nnyHbix HUU: 3HakoMCTBO ¢ nuTepaTypoil — Hay9HbIMH ITyOIHKAIHSIMUA
0 pa3HbIM 00bEeKTaM (MUKPOOBI, paCTEHHUS, KUBOTHEIE).

XapakTepucTUKa KIIETOK, KYJIbTUBUPYEMBIX IN Vitro. MopdoreneTnyeckue myTu
pa3BHUTHS KJIETKH IN Vitro.

M3BecTHBIE KOJUIEKIIMM OMOTEXHOJOTHYECKUX OOBEKTOB — HUX pOJb, 3a/ayH,
cocraB, mpumepbl (iN VItr0 KOJIEKIUM  pACTEHWH, KOJUICKIIMHA IITaMMOB
MHUKpOOprann3MoB. CeMHHap MO MPOYUTAHHOHM JIUTEpaType, MOKIAIbl 00YyUaIOLIIXCS).

buorexnonorus IMPOU3BOACTBA KYJIbTYPBI KJICTOK, TKaHEU U OpraHoB paCTeHHﬁ.

JlabopamopHvie u npakmuueckue pabomol

[TpakTrdeckas padota «IIpoToTIacTsl KICTOKY.

Uccnenoarenbckas padoTta «CylliecTBYIOIINE KOJJIEKIIMU KJIETOK U IITAaMMOB B
Poccuu u ux poiib B pa3BUTHH T€HETUYECKUX TEXHOJIOTHI.

HccnenoBarenbckas padora «I'.J[. KapredeHko kak T€HETUK-IKCIIEPUMEHTATOP U

OMOTEXHOJIO.

5. Ilumamenwvnule cpedvl 011 azpoouomexnonozuii (2 u)

Makpo- ¥ MHKPO3JEMEHTbI, UCTOYHUKU YTJIEBOJAOB, BUTAMHUHBI, XEIUPYIOLIUE
areHThl. THUIBI MUTATEIBHBIX CPEX — )KUJKUE U TBEPJBIE.

[TutaTenpHpie cpeapl g OWOTEXHOJOTMM pacTeHuid. Pa3paboTka HOBBIX
NUTATENbHBIX Cpel, B TOM YHUCJIE BKIIOUYAIOIIHUX OUOCTUMYJSTOPBI W JApPYrHe
peryiasaTopbl  pocra. Meroasl ONTUMHU3ALMU  NUTATENbHBIX  cpea. (OCHOBHBIE
KOMIIOHEHTbl MHTATEIbHBIX Cpel (MaKpO’JIEMEHThl, MUKPOAJIEMEHThl, HCTOYHUKU
yriaepoja, BUTAMUHBI, JKEIUPYIOLIME AareHTbl, PEeryiaropsl pocrta). YpoBeHb pH

MATATEIBLHOW CPENIbl U €T0 BIMSHUE HA pa3BUTHE pacTeHnil. Becwl, pH-MeTp.
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Jlabopamopuvie u npaxmuyeckue pabomuol

JlabopaTtopHas pabGota «lluTaTenbHble Ccpenbl M YCIOBUA KyJIbTUBUPOBAHUS,
KYJbTYpPbl PACTUTEIIbHBIX KIIETOK U TKAHEW».

[Ipaktnueckass pabora «llpuroroBieHne CTOKOBBIX (MAaTOYHBIX) PacCTBOPOB
MakKpo- 1 MUKPO3JIEMEHTOB IUTATENbHON cpebl Mo nponvcu Mypacure u Ckyray.

[Tpaktuueckass pabora «lIpuroToBneHre NMUTATEIBHBIX Cpeld ISl BBEACHUS B

KYJIBTYpY 1N Vitro».

6. Pezyiamoput pocma Kak ghakmopsl ycnexa ouomexnonozuu pacmenuii (4 u)

Poct wu pasButne pactrenuil. OcrtanbHble dTambl OHTOreHesa. OOmue
3aKOHOMEPHOCTH pPOCTa PACTCHMM.

OcHoBHBIE KJTacChl (PUTOrOPMOHOB (QyKCHHBI, IIUTOKHMHHUHBI, THOOEPEIUIMHBI,
ABK, stunen u ap.) u ux QyHKIMH HA Pa3HBIX 3Tarax pa3BUTHS PACTECHUS.

W3BeCTHBIE TE€HETUYECKHE MEXaHU3MbI, KOHTPOJMPYIOIIUME POCT M pa3BUTHE
paCTECHUM.

DHJIOTEHHbIE U IK30T€HHBIE PErYJISITOPhl POCTA PACTEHHUM B MPOOUPKE.

Jlabopamopnsie u npaxmuyeckue pabomoi
JlabopatopHas padota «DeHoTunuyeckas OleHKa pocTa U pa3BUTHUSI PACTCHHUI B

3aBUCUMOCTH OT HaJIN4YUA (bI/ITOFOpMOHOB B IIMTATEILHOU cpeach».

7. buomexnonozusa pacmenuii (10 u)

Bo3moxHOCTH TTpUMEHEHUST arpOOMOTEXHOJIOTUI B CEJIEKLMU, CEMEHOBOJICTBE U
IUTOMHUKOBOJICTBE.

bose3nn n ummyHnuret pacrenui: ot H.M. BaBunoBa 10 COBpeMEHHOCTH.

YCcKOpeHHass U TpaJAWLMOHHAS CEJEKLHs: COKPAIaeM CPOKHU IOJyYEHMsI HOBBIX
coptoB. OCHOBHbIE MeTOAbl cenekiuu. ['mopuauzanus. @opmsl 0TO0pa. OCHOBHBIE
HaIlPaBJICHUS CEJICKUUU: YJIyUYLIEHUE YPOKAMHOCTH, YCTOMYMBOCTH K OMOTHYECKUM M
abMOTHYECKUM (PaKTOopam.

O310pOBIIEHHE PACTEHH OT BHPYCOB C MOMOIIBIO METOJO0B OMOTEXHOJIOTHMH:
METOIbl  KYJbTYpPbl  aQNUKaJIbHBIX  MEPHUCTEM, TEPMOTEPANMUH, XEMOTEPAINH,
KpHUOTEpanuy U KOMIUIEKCHOUW Tepanuu. llomydeHune 0340pOBIEHHOrO IOCANOYHOTO

MaTepuania — KixyOHel kapTodess U CaKeHIIeB TUIOJOBBIX KYJIbTYP.
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KynbTHBUpOBaHHE PACTUTENHHOTO Marephaia B KyJIbType IN VIro: ocHOBHbBIE
INPUHLANBI U MOJAENH KyJIbTUBUpOBaHUA. KamrycoreHes, CyCEH3MOHHBIE KyJIbTYpbI
pacTeHuii. MUKpOpa3MHOXEHHE PACTEHUH. DKOHOMHUYECKHH A(P(PEKT OT BHEIPEHMS
METOJI0B OMOTEXHOJIOTUU B PACTEHUEBOICTBO.

Kpuoxpanenune pacrennii. Kpuonporekropsl. [locTkprorennas perenepanusi.

buonoruyeckue CpCACTBa 3allIUThBI paCTeHHﬁ: NpeUMylIcCTBa M ICPCIICKTHUBLI

npumenenus. Tepmoc u cocyn Jlproapa ¢ )KuIKuM a30TOM, KPHOTIPOOUPKH.

Jlabopamopuvie u npaxmuyeckue pabomuol

[Ipaktuueckass pabora «Pa3MHOXEHUE MIIOAOBBIX PACTEHUN YEPEHKOBAHUEM H
MUKPOPa3MHOKEHUEM — MPUMEP MATHUHBI (MIJIH 3eMIISTHUKU, €KEBUKH, CMOPOJIMHBI )».

[TpakTudeckas pabota «BBenaeHne pacTeHuil B KyJabTypy iN VILro u moaep:xanue
YUCTOMN KyJIbTYpPbl SKCILUIAHTOBY.

[Tpaktuueckas pabora «Pa3mMHoxkeHue KapTodensi B IpoOupKe».

UccnenoBarenbckass pabora «Kak moiaydarOT MOTOMCTBO — BEreTaTUBHO
Pa3MHOKAEMBIX KYJbTYp €CJIU HE CEMEHAMU ?»

HccnenoBatenbckas padota «BelpaiirBanrue pacTeHUN B IPOOUPKE».

UccnenoBarenbckass pabora «Kak O00Xbsi KOpOBKa ypokail cmacajia — O

COBPEMEHHBIX CI0c00ax OMOJIOTMYECKOM 3aIUThI PACTCHHID.

Monyab «CoBpeMeHHbIe OHOTEXHOJIOTHH B cejekuum». 11 kiaacce (34 4)

1. I'enemuueckue pecypcot Poccuu (6 u)

Ctpareruu coxpaHeHHs TeHeTHYeCKUX pecypcoB. CoxpaHeHHe pacTeHui in Situ u
ex situ.

buopecypcubie koimeknuu Poccum. Komlekuuss Te€HETHYEeCKUMX PECypCOB
pacrennii BUP. TI'epbapuit BMH. Kosnekuuss reHeTH4ecKuX pecypcoB KHUBOTHBIX
BHUUI'PXK. Komnexkuuu kinerok u mrammoB BHUUCXM. JlemoHcTpanus

1
BHUJICOPOJIMKOB .

Jlabopamopuvie u npaxmuyeckue pabomuol
HccnenoBarensckas padora «llo marepuanam popyma «I'eHeTuueckue pecypcsl

Poccuny» (BeIOpaTh J11000# JOKIAT M TOATOTOBHUTH 10 HEMY COOOIIICHHE).

! Cm. mpunoxenwe.
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2. Ocnoevl cenemuku u cenexyuu (8 u)

HacnencTtBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3MeHYrBOCTh MyTallMOHHAS U MOIU(PUKALIUOHHAS.

['eH — wMarepUaIbHBIA HOCUTENIb HACIEACTBEHHOCTM M  HU3MEHYMBOCTH.
HyxiiennoBele kuciotsl. JIokanusanus réHETUYECKOrO Marepuaia B KieTke. [lenenue
kierok. Pemmkanus JIHK. OcHoBHas jgormMa  MOJEKYISpHOM  OHMOJIOTHH.
Tpanckpunus. Tpauncisiuusa. Myranumu.

3aKOH rOMOJIOTUYECKUX PSAJOB B HAcCJIeACTBEHHON n3meHunBoct H.M. BaBuiosa

B 1920 u 2020 rr. JIemoHcTpanus BI/II[GOPOJII/IKOBl.

Jlabopamopuvie u npakmuueckue pabomoi
[TpakTrueckas pabora «MoaudpukamoHHass K3MEHYUBOCTh B MPUpPOE» (coOpaTh
U CPAaBHUTBH JIUCThS, IBETKU C OJTHOTO PACTEHUS U/WIIU C PA3HBIX).

Uccnenosarensckas padora «I' MO — 310 MmyTaruu uin Moaupukanum?»

3. Huowcenepusn 6 ouonozuu pacmenuii (15 u)

Krerounast u reHHasi MHKEHEPHS pACTEHUM JIJIsl pa3BUTHS CENIEKIINH.
[IpupoaHO-TpaHCTEHHBIEC PACTEHUS.

Pactenus-6uodabpukmu.

buorexHomornueckue METoIbl B CEJIEKIUNA PACTEHU.

['eneTnueckoe penakTUpPOBAaHHWE KyJIBTYPHBIX pacTeHUH. YeM TIeHeTHYecKoe
PEAAKTUPOBAHUE OTIIMYAETCS OT TEHETUUECKOW MOAU(PUKAITIH.

[Tonck HOBBIX TEHOB-MHIIICHEH: cymiecTByromue metoauku. [Iposenenue in silico
aHaJIN3a.

I'eHHass wHXKEHepus 3€pHOBBIX KyJbTyp. ['€HHas WHXKEHEpHs XJIOIMYATHHKA.
I'ennas uHkeHepust ToMarta. I'eHHass MHKeHepus cou. ['eHHas MHXKEHEPHs IUIOAOBBIX

2
KynbTyp. ['eHHast urmxkenepus kaprodens. JleMoHcTpalus BUJCOPOTUKOB”.

Jlabopamopuvie u npakmuueckue pabomoi
[TpakTideckass pabora «IIpoBemenme in SilicO aHanmm3a I TIOMCKA HOBBIX

T€HOBMUIIICHEH JIJIs1 peIaKTUPOBAHUSI KYJIbTYPHOIO pacTeHus (Ha BBIOOD)».

' Cm. mpunoxenue. 2
CM. IpuII0KEHHE.
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4. Huxncenepusn ¢ ouonozuu yxcusomnuix (5 u)

COBpCMCHHBIC MCTOJAbl B JKUBOTHOBOACTBC: TpaHCILJIaHTALlUA 3M6pI/IOHOB,
XUMCPHBIC JKUBOTHBIC, KIIOHUPOBAHHC.

I'ennas HHXCHCPUA B )KUBOTHOBOJACTBC.

Jlabopamopuvie u npaxmuueckue pabomoi

[MpakTuueckas pabora «IIpoBemenue in SilicO anmanmm3a UIs TOHWCKA HOBBIX
T€HOBMHUIIICHEH IS PETaKTHPOBAHUS JKUBOTHOT0» (Ha BBIOOD).

WccnenoBatenbckas padota «I'¢HHas WHXKCHEPHUS JKUBOTHBIX: apryMEHTHI 3a U

IPOTHUBY.
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TEMATHYECKOE IINTAHUPOBAHHUE

Temur 3anamuu

Konuuecmeo
yacoe

OcHognoe cooepacanue

Moayab «ArpoTexHOJIOTHH HACTOsIIero u oyayuero». 10 kiacc

1. buorexHosiorusa Kak Hayka

4

HcTopust BOSHUKHOBEHHS HAYKH,
OCHOBHBIE pa3Jefibl, CBSI3h
OMOTEXHOJIOTHH C IPYTUMHU HAyKaMU
(bmomorueii, 600TAaHUKOM, 300JIOTHUCH,
MUKPOOUOJIOTHEH, OUOXUMHUEH,
busnonoruen, TeHETUKOM, METUITMHON )
U OTPACJISIMU TTPOMBIIIJIEHHOCTH
(ureBast, Jierkas), CeJIbCKOTo
XO035ICTBA

(’KMBOTHOBOJICTBO, PACTEHHUEBOJICTBO)
U 3JIpaBOOXPAHEHUEM, H3BECTHHIE
By3bl U HUW, cBsA3aHHBIE C
ouorexnonorueii: OUILJ
buorexnonoruu PAH,

®I'bHY BHUUCEB,

OI'BHY ®UILL BUP,

O®I'bHY BHUUCXM,

Buowi desmenvnocmu obyuarowuxcs

PaCKpBIBaTL COACPIKAaHNEC TCPMHUHOB U

NOHATUN: Hayka, OHOTEXHOJIOTHS,
arpoOMOTEXHOJIOTHH.

OnucheIBaTh MPOIIECC BHITIOJTHEHHUSI
MCCJICIOBAHMM W IPOTHO3UPOBATH
PE3yNbTAThl SKCTICPUMEHTOB.
XapakTepru30BaTh OCHOBHEIC HAYYHBIC
IITKOJTBI B 00J1aCTH OMOTEXHOJIOTHH.
Paznuyate pasniensl OMOTEXHOJIOTUH
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOJIOTUHU
C Pa3IUYHBIMU OTPACIISIMU HAYKH U
MIPOMBIIICHHOCTH. BBISBIATH
pazIuuus MEXIy pa3faenamMmu
ounorexHosioruu. DopmMyaupoBaTh U
OOBSICHSATH MPUHIIUI Pa3BUTHS
HayKH
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Temwl 3anamuu

Konuuecmeso
yacoe

OcHosHoe cooeporcanue

®I'BHY ULul" CO PAH,
OI'AOY BO MOTHU, ®I'bOY
BOMI'Y,

®I'bOY BO CIIol'Y,

OI'AOY BOHI'Y,
®I'bOY BO PTAY-MCXA nmenu

K.A. Tumupsizesa.

CoBpeMEHHbBIE HAMPABJIECHUS Pa3BUTHS
arpoOMOTEXHOJIOTHI. MeTo bl
OMOTEXHOJIOTUH B HAYKE U MPAKTUKE

Buowt oesmenvnocmu obyuarowuxcs

OHMOTEXHOJIOTHH.

BrinonHeHune npeaioKeHHbIX
HCCIIEI0BATEIbCKUX PabOT:
«Co3manne OMOJOrHYECKH aKTUBHBIX
100aBOK U BUTAMUHOBY, «BbIBenenne
HOBBIX COPTOB PACTCHHM, ITOPO/T
’KHBOTHBIX C 3aJaHHBIMH CBOMCTBaAMM,
«Co3nanue 6aKkTepuid, ClIOCOOHBIX
nepepadbaTbiBaTh HEPTHh U YCTPAHATH
TIOCJICJICTBUS €€ PA3JIMBOB: ILTIOCH U
MUHYCBI.

OkcKkypeust «bUOTEXHOJIOTUS: HayKa U
KHU3Hb» B By3 wim HU
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2. O011Iue moHATHS
OMOTEXHOJIOTUH

Temur 3anamuu

Konuuecmeo
yacoe

[TousiTe OMOTEXHOIOTUH. 3aUeEM
YEeJI0BEKY OMOTEXHOJIOTUH, B YEM UX
MPEUMYIIECTBO MEPE]l XUMUYECKUM
cuHTe30M. OCHOBHBIE 00OBEKTHI
OMOTEXHOJIOTHH: TIPOMBIIIIJICHHBIC
MUKPOOPTAaHU3MBI, KJIETKA U TKaHH
pPaCTEHUH, )KUBOTHBIX.

[TpakTuueckas padota «IIpumepsr

OcHosHoe cooeporcanue

PackpeiBaTh copepkaHre TEPMHUHOB U
MTOHATHI: 00BEKTH OMOTEXHOJIOTHH,
KJICTKW ¥ TKaHU PACTCHUM, ’KUBOTHBIX,
MUKpOOpraHu3Mbl. OMUCHIBATH
MpoIecc OMOTEXHOIOTHIECKOTO
MIPOM3BOJICTBA. XapaKTEePHU30BaTh
pa3JInuyHbIe 0OBEKTHI OMOTEXHOJIOTHMA.

Buowt oesmenvnocmu obyuarowuxcs
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3. OcobennocTu
arpoOMOTEXHOJIOTUH

IIPUMCHCHUA onojornyeckux o0bekToB Pasznuuarh ITPOMBIIIJICHHEBIC

B TBOEU KU3HN)

[{enm u 3a7a4m arpoOMOTEXHOIOTHH.
OcCHOBHBIE O0BEKTHI

arpoOMOTEXHOJIOTUH.

buoTrexHonmornueckmne moaxo sl

MUKPOOPTaHU3MBI, KJIICTKH U TKaHU
pacTeHM, )KUBOTHBIX KaK
OHMOTEXHOJIOTNYECKHE OOBEKTHI.
CpaBHHBaTh MeX1y OO0 POLIECCh
XAMHUYECKOTO CUHTE3a U
OMOTEXHOJIOTHH.

BoisiBnsate Hanbomnee s pekTruBHbIE
00BEKTHI OMOTEXHOJIOTHH.
XapakTepu3oBaTh 0COOCHHOCTH
CTpOSHUS U (QYHKIMH Pa3TAIHBIX
OMOJIOTHYECKUX OOBEKTOB.
dopMyHpoBaTh U OOBICHSITH
MPUHIUI pabOThI

OMOTEXHOJIOIMYECKOTO MPOU3BOJICTBA
BBIOpAHHOU TPYIIIbI BEILECTB/
MaTepHuasioB

PackpeiBath conep:kanue TEPMUHOB U
MOHATHUM: COXPAHEHHUE PACTEHUMN U
YKUBOTHBIX, BUJIbI KOJUICKIIAM
T€HETUYECKOr0 pa3HooOpa3usl.
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Temul 3anamuul

Konuuecmeo
yacoe

OcHosHoe cooeporcanue

Buowt oesmenvnocmu obyuarowuxcs
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JUIS1 HAZIEKHOTO COXPAHEHUS
KOJUIEKLIMI T€HETUYECKUX PECYPCOB
pacTeHui U )KUBOTHBIX. [IoHATHS ©
ITOJIEBBIX, IN VItro u

KpUOKOJUTeKIUAX. PocT 1 pa3BuTue
KUBOTO 00BEKTA B 3aMKHYTOMN
CHUCTEME B KOHTPOJIUPYEMBIX
YCIOBUSX: KaK 3TO BO3MOXKHO.
OCHOBHBbIE TOMEIICHUS J1JIA
MOJIHOLIEHHOM paboThl 1aboparopuu
OMOTEXHOJOTUH (JJaMUHApHAS
KOMHAaTa, CBETOBAasl, aBTOKJIABHAs
KOMHAaTBI, TOMEIICHUE IS
PUTOTOBJICHUSI IUTATENbHBIX CPE,
MoeuHas): uX (yHKIUOHAT U
oco0eHHOoCTH. OCHOBHbBIE TPUOOPHI
JUIsL OpTraHU3aluy JIabopaTOpUH
OnoTexXHONOTHH, UX QYHKIUU U
BO3MOYHOCTH (2BTOKJIAB,
CyX0apoBo# mKad, TUCTUILIATOD,

OnuceiBaTh IMpoHeCC COXPAaHCHUA U

Pa3MHOXEHUS paCTEHUN B

KOHTPOJIMPYEMBIX YCIOBHUAX CPEMBI.

XapakTepu3oBath (pa3bl pocTa U
Pa3BUTHUS PACTEHUN B 3aMKHYTOMN
CUCTEME.

Paznmuuate nmpenmyiiecTBa u
HEJO0CTATKH Pa3JINYHBIX TUIIOB
KOJUJICKIIHM.

CpaBHuBaTh 3Tanbl pabOTHl B
Ja00paTOpun OMOTEXHOJIOTHH.
BroisiBisaTe Hanbomnee a3 PpekTuBHbBIE
MPUEMBI JIJIs1 COXpaHEHUsT 00pa3IoB
pacTEeHU U )KUBOTHBIX.
XapakTepu3oBaTb 0COOEHHOCTH
cTpoeHus u pyHKIMKU 00pas3oB
pacTECHUM.

®opMynupoBaTh U OOBACHSITH

OPUHIIMI KPUOKOHCEPBAIIMHU PACTEHUN
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Temur 3anamuu

Konuuecmeo
yacoe

OcHognoe cooepacanue

Buowt desmenvnocmu obyuarowuxcs
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pH-meTp, Bechl, TamuHap-00KC,
CTepUIIN3aTOpP HHCTPYMEHTOB,
CBETOBas YCTAaHOBKA, KIIMMAaTUYECKasI
Kamepa, Y P-uoHusarop,
XOJIOAWJIBHUKY JJI XpaHEHUS
NUTATENBHBIX CPel U Ap.).
HNHCTpyMEHTBI AJ11 IPUMEHEHUS
METOJIOB OMOTEXHOJIOTUN PACTEHUH
(mpenapoBajbHas UI1a, CKAJIbIENb,
MUHIET, HOXKHUIIBI). OCHOBBI TEXHUKH
0e30macHOCTH Mpu padoTe ¢
npubopamu. OCHOBHBIEC IPUOOPHI JITIS
OopraHu3aluu JabopaTopuu
OMOTEXHOJIOTHH: aBTOKJIAB,
CyX0apoBo# mKad, TUCTUILIATOD,
pH-meTp, Becsl, TamuHap-00KC,
CTepUIIN3aTOpP MHCTPYMEHTOB,
CBETOBAs YCTAaHOBKA, KIIMMAaTUYECKas
Kamepa, Y ®-uonusarop,
XOJIOUIBHUKY JIJIS1 XpaHEHHUSI
MUTATENBHBIX CPe. U JIp.
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Temur 3anamuu

Konuuecmeo
yacoe

OcHognoe cooepacanue

HNHCcTpyMeHTBI JJ1s1 TIPUMEHEHHUS
METO/I0B OMOTEXHOJIOTUU PACTEHUIA:
npenapoBajjbHasl UIJia, CKaJIbIENb,
MUHIIET, HO>KHUIIBI.

[Tpaktrueckas padora «KynbTypHOE
pacTeHHe B KyJIbTypPaIbHOM COCY/JIE:
OTHUIIIN PACTEHUE B IPOOUPKEY.
HccnenoBarenbsckas padora «Poct
YEPEHKOB PACTEHUH B BOJIE C PA3HBIM
ypoBHeM pH»

Buowi desmenvnocmu obyuarowuxcs
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4. KynbTypa KJIETOK U TKaHEeu

Temuvl 3anamuu

Konuuecmeo
yacoe

Metoapl KynbTyphl KJIIETOK U TKAHEW B
cenexkuuu. KammycHas KynbeTypa.
KynbTypa KII€TOK M arperaToB KJIETOK.
Kynsrypa nporomnnacros. I[lonyyenue
COMATUYECKUX THOPUAOB METOJIOM
CIIMSIHUS N30JIMPOBAHHBIX
IIPOTOILIACTOB.

Knerounas cenekuus. Mcnonb3oBanue
rarjouauu B cenekuuu. lIpumepsr
IIPUMEHEHUS KYJIbTYp KJIETOK U
TKaHEW B HAYYHBIX

OcHognoe cooepacanue

PackpeiBath conepkanue TEPMUHOB U
ITOHATHUM: KAJJTyC, POTOIIACT,
COMATUYECKUI THOpUJ, rarious,
LITaMM.

OnuceiBaTh IpoILIeCC

KYJIbTUBUPOBAHHS KJIIETOK U TKAaHEN
PACTEHHI U )KUBOTHBIX.
XapakTepu30oBaTh pa3HbIE TaIIbl
KYJIbTUBUPOBAHHS KJIIETOK U TKAaHEN
pacTeHU U )KUBOTHBIX.

BrisBisats Hanbonee s3ppexTuBHBIC

Buowi desmenvnocmu obyuarowuxcs
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Temwr 3anamuu

Konuuecmeo
yacoe

UCCIIEIOBAaHUSIX U B MPAKTHUKE
paszmuunbix HUW: 3sakoMcTBO €
JUTEPATypPOi — HAYUHBIMU
nyOIMKAIUSMU IO Pa3HbIM 00BEKTaM
(MUKpPOOBI, pacCTeHHUS, )KUBOTHBIE).
XapakTepucTuKa KIEeToK,
KyJIBTUBUPYEMBIX IN VItro.
Mopdorenerndeckue mTyTH pa3BUTHUSA
KJIETKH INn Vitro.

H3BecTHBIE KOJUICKIINHA
OMOTEXHOJIOTHYECKUX OOBEKTOB — HX
poJib, 33724, cOcTaB, mpuMepsbl (In
VItro KoJUTeKIUY pacTeHUH,
KOJIJICKIIUH IIITaAMMOB
MUKpOOpranu3moB. CemuHap 1o
MPOYUTAHHON JIUTEPATYPE, NOKIAIbI
obOyuaromuxcs). buorexHonorus
MIPOU3BOJICTBA KYJIBTYPHI KIETOK,
TKaHEN U OPraHOB PACTCHUM.

OcHognoe cooepacanue

METO/Ibl KYJIbTUBUPOBAHHUS KIIETOK U
TKaHEN PaCTEHUH, )KUBOTHBIX,
MUKPOOPTaHU3MOB.

XapakTepru3oBaTh 0OCOOCHHOCTH
CTpoeHUS U (QYHKIINH KIETOK U TKaHEH
pacTeHU, )KUBOTHBIX,
MHKPOOPTaHU3MOB.

dopMynupoBaTh U OOBSICHSITH
MPUHIUI BBIKAUBAEMOCTH, POCTA U
Pa3BUTHSA KYJIbTUBUPYEMBIX KJIETOK U
TKaHeH

Buowi desmenvnocmu obyuarowuxcs
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5. IlutaTenbHbIE Cpeabl At
arpoOMOTEXHOJIOTH I

[IpakTuueckas padora «IIporormacts
KJIETOK.

HccnenoBarenbckas paboTa
«CylecTBYIOMME KOJUICKIINHU KIETOK
Y mtaMMoB B Poccun v ux posis B
Pa3BUTUU T€HETUYECKUX
TEXHOJIOTHUI.

UccnenoBarenbckas padota «I'.J1.
Kapneuenko kax
TE€HETUKIKCIIEPUMEHTATOP U
OMOTEXHOJIO

Makpo- u MUKPODJIEMEHTBI,

HNCTOYHHUKH YTJICBOJ0B, BUTAMHWHEI,

KEIUPYIOLIUe AreHTHI. Turbl
MATATEIbHBIX CPEN — JKHUJIKUE U
TBEP/IbIE.

[IuTaTenbHble CPEABl IS
OMOTEXHOJIOTUH PACTEHUH.
Pa3paboTka HOBBIX MUTATEIHHBIX
Cpell, B TOM YKCJIE BKIIOYAOIINX
OMOCTUMYJISITOPBI U IPYTUE
peryssiTopsl pocta. Meroasl

PackpbIBaTh copepkaHue TEPMHHOB U
ITOHSITHIA: [MATATEJIbHAS cpena,
KOMITOHEHTHI ~MMUTATEIBLHON  Cpebl,
pH pactBopa.

OnuckIBaTh POIIECC MTPUTOTOBICHUS
MUATATEIBHBIX CPEJT ISl pa3HBIX
0OBEKTOB.

XapakTepu30oBaTh NPOLECC
IIPUTOTOBJICHHS MMUTATEIBHBIX CPEll B
3aBUCUMOCTH OT BEIOPAHHOTO 00BEKTa
UCCIIEIOBaHMUSI.
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Temur 3anamuu

Konuuecmeo
yacoe

OcHognoe cooepacanue

Buowi desmenvrocmu obyuarowuxcs
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ONTUMHU3ALUN MUTATENBHBIX CPE.
OCHOBHbBIE KOMIIOHEHTHI TUTATEIbHBIX
cpen (MakpOlJIEMEHTHI,
MHUKPO3JIEMEHTBI, ICTOYHUKHU
yIiiepoa, BATAMHUHBI, dKEJTUPYOLIUE
areHThl, PETYJIATOPHI POCcTa). YPOBEHb
pH nuTaTenbHOU CpENBI U €T0 BIUSHUE
Ha pa3BUTHE PACTECHU.

Becsl, pH-meTp.

JlabopaTtopHnas paborta «IlutaTenpHbIC
cpedbl U YCJIOBUSL KyJIbTUBUPOBAHUS,
KYJbTYpbl PACTUTEIbHBIX KIETOK U
TKaHEW».

[Ipaktuueckas paborta
«IIpuroroBneHne CTOKOBBIX
(MaTOYHBIX) PACTBOPOB MAKpO- U
MUKPOIJIEMEHTOB MTUTATEILHON CPEIbI
no nponucu Mypacure u Ckyray.

[Ipaktrueckas pabora

((HpI/IFOTOBJIeHI/Ie IMUTATCIbHBIX CPC/

JUIs BBEJICHUS B KYJBTYpY IN Vitro»

Pa3nuyaTe TUIIBI IUTATEIBHBIX CPEN B
3aBUCUMOCTH OT 3aa4U
KYJbTUBUPOBAHU.

CpaBHI/IBaTI) paCcTBOPUMOCTD BCUICCTB
BO BPCM: IIPUTOTOBJICHUSA

IMUTATCIIbHBIX CPCA. CpaBHI/IBaTB THUIIbI
IMUTATCJIbHBIX CPEA B 3aBUCUMOCTHU OT
HnX COCTaBa.

BrisiBnsaTe HanOosee BaxKHbIE
KOMITOHEHTBI MUTATEIbHON CPEeNIbl U
MPOTHO3UPOBATh 3(PPEKT OT HEXBATKH
Ka)JI0T0 U3 KOMIIOHEHTOB.
Xapaktepu3oBath GyHKINUN
KOMITOHEHTOB ITUTATEIbHBIX CPE.
®opMynupoBaTh U OOBACHATH
MPUHIINI KYJIbTUBUPOBAHUS PACTECHUI
Ha MUTATENBHBIX CpellaX Pa3IuyHOro
cocTaBa
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Temur 3anamuu

Konuuecmeo
yacoe

OcHogHoe cooepoicanue

Buowi desmenvnocmu obyuarowuxcs
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6. Perymaropel pocra Kak
bakTopsI ycnexa
OMOTEXHOJIOTUH PACTEHUI

Poct u pa3Butue pacrenui.

OcranpHble 3Tanbl OHTOreHe3a. Oomume
3aKOHOMEPHOCTH POCTa PACTEHHM.

OcHOBHBIE KJ1acChl (PUTOTOPMOHOB

(ayKCHHBI, ITMTOKUHUHEI,
ruo6epenunbl, ABK, aTunen u ap.)
¥ X (YHKIIUU Ha Pa3HBIX dTammax
pasBuTHA pacTeHus. M3BecTHbIe
TeHETUYCCKUE MEXaHU3MBI,
KOHTPOJIMPYIOIINE POCT ¥ PA3BUTHE
pacTeHmid. DHIOTEHHBIC U
9K30TCHHBIE PETYISITOPBI POCTa
pacTeHuil B MPOOUPKE.
JlabopaTtopHas pabota

«DeHoTUNMYECKas OLIEHKA pOCTa U
pa3BUTHS PACTEHUI B 3aBUCUMOCTH
OT HaJIM4Yusi GUTOTOPMOHOB B
MMATATEIBLHOU CpEaeH

PackpbIBaTh cofep:kaHHe TEPMUHOB U
HOHATUN: (PUTOTOPMOHBI, PETYJIATOPHI
pOCTa pacCTEHUN.

OnuceIBaTh MPOLECC POCTA U PA3BUTHUSA
pacTECHUM.

XapakTepru3oBaTh NPOLECC POCTAa U
pa3BUTHUS PACTEHUHN B 3aBUCHUMOCTH

OT F€HOTHUIIA U OKPYXKAOLINX
YCJIOBUH.

Pasznuuars QyHKIMH pEryasTopoB
pocra.

CpaBHuBatTh QyHKIIUHN PETYIISTOPOB
pocra.

BrIsSBISTE GYHKIIMH PETYISITOPOB
pocTa Mo MpeIoKEeHHBIM dh(deKTaM.
XapakTepu3oBaTb 0COOEHHOCTH
CTpOeHHS U PYHKINU PA3ITAYHBIX
(UTOTOPMOHOB.

dopMynupoBaTh U OOBACHSITH
MIPUHITUTT BO3JEHCTBUS (PUTOTOPMOHOB
Ha POCT U pa3BUTHE PACTCHUI
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Temur 3anamuu

Konuuecmeo
yacoe

OcHognoe cooepacanue

Buowi desmenvnocmu obyuarowuxcs
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7. BPUOTEXHOJIOTUS PACTEHUM

10

Bo3MoxHOCTH TpUMEHEHUS
arpoOMOTEXHOJIOTUM B CENEKIIHH,
CEMEHOBOJICTBE U TIMTOMHHUKOBOJICTBE.
bone3nu 1 UMMYHHUTET PACTCHUM:

ot H.H. BaBunoBa 10 COBpEMEHHOCTH.
YckopeHHas U TpaJulMOHHAs
CEJIEKIUA: COKPAILLAEM CPOKHU
MOJIy4€HHS] HOBBIX COPTOB. OCHOBHBIE
METO/IbI ceNeKuu. ['ubpuanzanus.
®opmbl 0T60pa. OCHOBHBIE
HaIIPaBJICHUS CENEKLNU: YIyUIICHUE
YPOKANHOCTH, YCTOUYUBOCTU K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

O310pOBIEHNE PACTEHHUI OT BUPYCOB C
MOMOILbIO METOJIOB OMOTEXHOJIOTHH:

METO/Ibl KYJIbTYpPbI AITUKAJIbHBIX
MEPHUCTEM, TEPMOTEPAIINH,
XEMOTEpanuu, KpuoTepanuu u
KOMIUIEKCHOM Tepanuu. [lonyuenue
03JI0POBJIEHHOTO ITOCAJOYHOTO

PackpeiBath coqiepkaHue TEPMUHOB U
MOHSITHH: CEJICKIUA, CEMEHOBO/ICTBO,
NUTOMHHUKOBOJCTBO,
MHKPOPA3MHOXEHHUE PACTCHUH,
03710pOBJIeHUE pacTeHU. ONMUChHIBaTh
IIPOLIECC MUKPOPA3MHOKEHUS
pacTeHui, CO34aHNsI HOBOTO
HCXOJHOT0 MaTepuana JJisl CEJIeKINH,
0oTOOpa, 03I0POBJIECHUSI PACTECHUI U
MOJIYYEHHUSI O30POBIECHHOTO
MIOCaJI0YHOr0 MaTepHaa.

XapaxkTepu3oBaTh MPOLECC
YCKOPEHHOM U TPAAULIMOHHOU
CEJIEKIINU, MUKPOPA3MHOXKEHUS,
03JI0pOBJICHUS pacTeHul. Paznmnuars
METO/Ibl CENEKIIHHU, CITOCOOBI
03JI0pOBJICHUS PACTECHUM.
CpaBHHMBaTh METO/IbI CEJIEKIUH,
CIIOCOOBI 03/I0POBJICHUSI PACTECHUH.
BrisiBnsaTe HanOosiee 1 HaMMeHee
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Temul 3anamuul

Konuuecmeo
yacoe

OcHosHoe cooeporcanue

Buowt oesmenvnocmu obyuarowuxcs
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MaTepuana — KiayOHeld kaptodens U 3Gh(EeKTUBHBIE CIOCOOBI MOTYYEHUS

Ca)KEHIIEB IIJIOIOBBIX KYJIBTYP.

KynpTUBHpOBaHHE pACTUTEIHLHOTO
Marepuaia B KyJabType in Vitro:
OCHOBHBI€ TIPUHIIUTIBI © MOJICITH

KyJlbTUBUpOBaHus. Kamtycorenes,

CYCIIEH3UOHHBIE KYJIbTYpPbl PACTEHHM.

MuKpopa3MHOKEHHUE PACTECHUM.
DOxoHoMUYecKui 3G EKT OT
BHEJIPEHUSI METOJI0B OMOTEXHOJIOTHH
B PACTEHHUEBOJICTBO.

Kpuoxpanenue pacteHui.
KpuonporekTopsl.

[TocTkprOreHHast pereHepanusi.
buosornueckue cpeicTsa 3ainThl
pacTEeHMIl: TPEUMYIIECTBA U
MEPCIIEKTUBBI TPUMEHEHUS. Tepmoc
U cocyn Jlproapa ¢ :KUAKUM a30TOM,

KPUOTIPOOUPKH.

[Ipaktuueckas pabora «Pa3MHOXkeHUE

IIJIOAOBBIX paCTeHI/Iﬁ YCPCHKOBAHUCM

HCXOOHOI0 MaTcpualia i
CCJICKLIMH; O3A0POBJICHUSA paCTCHI/Iﬁ.

XapakTepu3oBaTh OCOOCHHOCTH U
(GyHKIIMA METOJIOB CEJICKITHH,
CIoco0OB 03/10POBJICHUS PACTCHUH.
dopMynHupoBaTh U OOBICHSITH
MPUHIUIT TPAIUIIMOHHOU U
YCKOPEHHOU CEJICKIINU, IIPUHIIATT
PabOThI TOTO MIJIM HHOTO METO/1a
03JI0POBJICHUSI PACTCHUH



Temur 3anamuu

Konuuecmeo
yacoe

OcHognoe cooepacanue

U MHUKPOPa3MHOXXEHUEM — MPUMEP
MaJUHBI (WJIA 3€MJISTHUKH, €KEBUKH,
CMOPOJIUHBI)».

[TpakTrueckas paborta «Beenenue
pacTeHMiA B KyJIbTYpY IN VItro u
NOJJIEp>KaHUe YUCTOM KYJIbTYpPbl

OKCIIJIIAHTOB».

[TpakTrueckast padora «Pa3mHoxeHue

KapTtodenst B mpoOHUpKe».
UccnenoBarenbckas padota «Kaxk
MOJTy9ar0T TOTOMCTBO BETE€TATUBHO
Pa3MHOXAEMBIX KYJIbTYp €CITH HE
ceMeHamMu?»
HccnenoBarensckass  pabora
«BpIpalmuBaHue pacTEHUH B
poOupKe.

UccnenoBarenbckas padota «Kak
00bsl KOPOBKA YpOrKail criacaia — o
COBPEMEHHBIX criocobax
OMOJIOTMYECKOMN 3aIUThI PACTCHUIN

Buowi desmenvnocmu obyuarowuxcs
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HNTOI'O I10 MOAYJITO 34

Konuuecmeso

Temuvr 3anamuu yacos OcHosnoe codepafcaHue

Moayabs «CoBpeMeHHbIe OMOTEXHOJIOTHH B ceekuum». 11 kiaacc (34 1)

Buowt oesmenvnocmu obyuarowuxcs
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1. 'eneTnueckue pecypcsl

Poccun

Temwl 3anamuu

Konuuecmeo

CrpaTeruu coOXpaHeHHsI TEHETUYECKUX PacKpbIBaTh COAEp)KaHHE TEPMUHOB

pecypcoB. CoxpaHeHHE pacTeHHIA 1N
situ u ex situ.

buopecypcHubie komnekuuu Poceun.
Komnekius reHeTHUYeCKUX pecypcoB
pactennit BUP. I'ep6apuii b1 H.
Kounnekius reHeTHUeCKuX pecypcoB
>knBoTHEIX BHUUI PXK. Komnekiun
ki1eTok U mrammoB BHUMCXM.
UccnenoBarenbckas pabora

«ITo matepuanam gopyma

«I'enetnyeckue pecypcol Poccum»

OcHosHoe cooeporcanue

U TIOHATHM: COXpPAaHEHUE pPACTEHUU
in situ u ex situ.

OnuchIBaTh MPOIECC COXPAHEHUS
pacteHuii B ycioBwsix in Situ u ex situ.
XapakTepHu3oBaTh CHocoObI
COXpaHEHHs PACTEHUIl B YCIOBHSX
in situ u ex situ.

Paznunuath criocoObl coxpaHeHus
pacTeHHi B yCIOBHUAX IN Situ u ex Situ.
CpaBHUBATH 0COOEHHOCTH
COXPAaHEHHUSI PACTEHUU B YCIOBUSX
in situ u ex situ.

BoisiBnsate HamOonee 3¢ (heKTUBHBIN
npuéM sl COXpaHEHUs! KOHKPETHOTO
o0Opas1a pacTeHUH.

XapakTepu3oBaTh 0COOEHHOCTH U
GbyHKIUH.

®opMynHpoBaTh U OOBACHSTH

Buowt oesmenvnocmu obyuarowuxcs



2. OCHOBBI T€HETUKH U
CEJIEKLIUU

HacneacTBeHHOCTh M1 UBMEHUYUBOCTD —
OCHOBHBIE CBOMCTBA KMBBIX
OopraHu3MoB. MI3MeHYHnBOCTh
MyTaIMOHHAS ¥ MOTU(UKAITMOHHAS.
['en — maTepuaNbHBIM HOCUTEIND
HACJIEJCTBEHHOCTH U U3MEHYHUBOCTH.
HyxnennoBslie kucnotsl. JIokanuzanus
TEHETUYECKOTO MaTepralia B KIIETKE.
Henenue kinerok. Permmkanus JIHK.
OcHOBHasl 1orMa MOJIEKYJIIPHOM
OMOJIOTHH.

Tpanckpunius. TpaHcusuus.
Myrannu.

3aKOH TOMOJIOTHYECKHX PSJIO0B B
HACJICICTBEHHOM  M3MEHYHUBOCTHU
H.!. BaBunosa B 1920 u 2020 rr.
[IpakTuaeckas padota

«MoaudukamoHHas "3MEHYMBOCTh B
npupojie» (codparh U CpaBHUTH

OpuHOMI N SitU 1 ex Situ coxpaHeHus
T€HETUYECKUX PECYPCOB PACTEHUI
PackpeiBath coqepkaHue TEPMUHOB U
MOHATHUI: HACIEACTBEHHOCTb,
M3MEHYUBOCTH, T'eH, [[HK, PHK,
0€eJIOK, 3aKOH TOMOJIOTHYECKUX PSAI0B
B HACJIEICTBEHHOW M3MEHYMUBOCTH.
OnuceIBaTh TPOSIBICHUS
MOAU(PUKAITMOHHON U MyTallMOHHOU
n3MeH4YMBOCTH, cTpoeHue JHK n
PHK, 6enkoB.

XapakTepu3oBaTh CTPOCHHUE U
(GYHKIHMHA HYKJIEMHOBBIX KHCIIOT,

OEJIKOB.

Paznuyath THIIBI ©3MEHUYHNBOCTH.
CpaBHHBATh MYTaIlMOHHYIO U
MOIU(PUKAITMOHHYIO H3MEHYUBOCTb.
BBISBIATE MOTUGUKAIINN U MyTaIUH.
Xapaktepru3oBaTh OCOOCHHOCTHU U
¢ynkuuu JJHK, PHK, 6enkos.
®opmynupoBaTh ¥ OOBACHITH
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Temur 3anamuu

Konuuecmeo
yacoe

OcHognoe cooepacanue

JMCTHS, IBETKH C OJJTHOTO pAaCTeHHUS
U/WIH C Pa3HBIX).

HccnenoBarensckas padora «'MO —
3TO MyTallUU WIA MOAU(DUKAIIMU )

Buowi desmenvnocmu obyuarowuxcs

NIPUHIUII NEUCTBUSA 3aKOHA

T'OMOJIOTHYCCKHUX pAaOB
H&CHCHCTBGHHOﬁ N3MCHYMBOCTH

B
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3. Unxenepusi B
OMOIOTHH pacTeHU

Temwl 3anamuu

15

Konuuecmeo
yacoe

Knerounas u reHHas HHXCHCPUA

paCTeHI/Iﬁ AJI1 pa3BUTHUA CCIICKIIUU.

[TpupoaHO-TpaHCTeHHBIE PACTEHHUS.

Pacrenns-6uodadpuxmu.
brnorexHoiornyeckre MeTOAbl B
CEJICKI[MU PACTCHUU.

['eHeTHYECKOE pETAKTUPOBAHUE
KYJBTYPHBIX pacTeHnid. Uem
TEHETUYECKOE PEAAKTUPOBAHHUE
OTJIMYACTCS OT FT€HETUYECKOM
MOAU(UKATIAH.

ITonck HOBBIX T€HOB-MUIIICHEH:
CYIIECTBYIOIINE METOIUKHU.

[TpoBenenwue in silico anamusa.

['enHas MHXeHEepHUs 36PHOBBIX
KyJlbTyp. [ 'eHHast uH)XeHepus
XJIoM4aTHUKa. ['€eHHas WHKEeHepHs

OcHosHoe cooeporcanue

PackpeiBaTh conep:xkaHue TEPMUHOB U
MOHATUIN:  KJIETOYHAasT W  TEHHas
VHXCHEPUSI PACTEHHUM, TE€HETUYECKOE
penaktupoBanue, I'MO, in silico
aHaJIN3.

OnuchIBaTh MPOIIECC KIETOYHOUN U
T€HHON MHKEHEPUH PACTECHH,
IPUHLHUIBI TEHETUYECKOTO
penaktupoBanus, coznanve I'MO,
stamsl in Silico anamm3a.
XapakTepu3oBaTb COBPEMEHHBIE
JOCTHUKEHUS T€HHOU U KJIIETOYHOU
MHKEHEPHUH Pa3HbIX BUJOB PACTCHUH,
npoBeaeHue In silico ananusa.
PaznuyaTh reHHYy10 U KJIETOYHYIO

UHXCHEPHIO.

CpaBHHBaTh OMOTEXHOJIOTUYECKHE

Buowr oesmenvnocmu obyuarowuxcs
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4. nuxxeHepus B
OHOJIOTHUH JKUBOTHBIX

ToMarta. [ eHHast UHKEHEPUS COMU.
['eHHas UHKEHEPHUS TUI0I0OBBIX
KyJbpTyp. [ eHHas uHxkeHepus
KapTodes.

[IpakTuueckass pabora «IIpoBeneHue
in silico ananu3a I moMCKa HOBBIX
T€HOB-MUIIICHEH I peJakTUPOBAHUS
KYJBTYPHOTO pacTeHus (Ha BBIOOD)»

COBpCMCHHLIC METObI

B JKUBOTHOBOJACTBC: TPAHCIIIIAHTAIIHA
3M6pI/IOHOB, XUMCPHBIC )KUBOTHEIC,
KIIOHUPOBAHMUC. I'ennas HHXXCHCPHUA
B ’ KUBOTHOBOJCTBC.

[Ipaktuueckass pabora «IIpoBeneHue
in silico ananu3a WIS MOMCKAa HOBBIX
TCHOB-MUIIICHEH ISl peaKTHPOBAHUS
YKUBOTHOT0» (Ha BBIOOD).

METObI B CEJEKIINHU PACTCHUM.
BpISBIISTE pasznuuus MexXIy
TEHETUYECKUM PEIAKTUPOBAHUEM U
TCHETUYECKOW MOTU(BUKAITHEH.
XapakTepuszoBaTb 0COOCHHOCTH U

(GyHKITUH.

dopMyUpoBaTh U OOBICHSITH
MPUHIMIT KJIETOYHOM ¥ TEHHOU
WHXXEHEPUH, TEHETUYECKOTO
PEIAKTUPOBAHUS U TCHETUYECKON
MoAupUKAIIH

PackpsiBaTh coziepkaHuE TEPMUHOB U
MMOHSTHH.

OnuceiBaTh TpaHCIIAHTALIUIO
AMOPHUOHOB, XMMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHHUE.

XapakTepu30BaTh TPAHCIJIAHTALUIO
AMOPHOHOB, XMMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHHUE.

Paznnuath TPAaHCILIAHTAIlUIO
3M6pI/IOHOB, XUMCPHBIX )KUBOTHBIX,
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Temur 3anamuu

WUTOTO 10 MOJIYJIIO
OBIIEE KOJIMYECTBO
YACOB TTO TTPOTPAMME

Konuuecmeo
yacoe

34
68

OcHognoe cooepaicanue

HccnenoBatenbckas padota «['ennas
WHKEHEPHS )KUBOTHBIX: apTyMEHTBI 32
U IPOTHUBY

Buowi desmenvnocmu obyuarowuxcs

KJIOHUPOBAHHUE.

CpaBHHBaTh TPAHCIUIAHTALIUIO
AMOPUOHOB, XMMEPHBIX )KUBOTHBIX,
KJIOHHPOBAHMUE.

XapakTtepru3oBaTh OCOOCHHOCTH 1

GbyHKIUH.

®opMynupoBaTh U OOBACHSITH
PUHIIUI T€HHON MH)XEHEPUH,
TF€HETUYECKOr0 PeJaKTUPOBAHUS U
TeHETUIECKOW MOIU(BUKAITIN
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IMPUJIOKEHUE. ®UJIBMbI U 3AIIMCHU TEJIEBU3UOHHBIX ITPOI'PAMM

Moayib «ArpOTEeXHOJIOTHMH HACTOsIIEro u Oyayurero». 10 kiacc
Tema 1. Buomexnonozusn Kkaxk Hayka
Hoxymentanbubiii priibm Ceprest bpunesa «Hoseiit cBetr. Hukomnaii BaBunosy. —

URL.: https://smotrim.ru/video/2618068

JokymenTanbHbli puinbM «CeMeHa, KOTopble cracyT uenoBeuecTBo». — URL:
https://smotrim.ru/brand/69345?utm_source=search&utm_campaign=autocomplete

Monyab «CoBpeMeHHbIe OMOTEXHOJIOTHH B cejiekunm». 11 Kkiace

Tema 1. I'enemuueckue pecypcwt Poccuu

JlokymeHTanbHbINA HUITbM «30J10TOH 3eneHbIi 3anacy. 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHosbl cenemuku u cenekyuu

Owipmbl U3 1ukia «Marpunia Haykuy. Science and plants. Hayka u pacrenus.
3epunoboboBkie. — URL: https://www.youtube.com/watch?v=nCf9dI1Fpa8

Tema 3. Husrcenepusn 6 ouonozuu pacmenuil

OuibMbl U3 1ukia «Marpuna Hayku». Science and plants. Hayka u pacrenus.

['enernyeckoe penakrupoBanue. — URL: https://tvspb.ru/programs/releases/107337/


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