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AKTYaJlbHOCTH M HA3HAYeHHe MPOrpaMMbl

Pabouas nporpamma kypca «CoBpeMeHHbIE arpOOMOTEXHOIOTUMY ISl CPETHETO
oOmero o6Opa3oBanusi (gajsee — mporpamma) pas3paboTaHa B COOTBETCTBUU C
TpeOoBaHusAMu DeepaqbHOrO0 TOCYAAPCTBEHHOTO  00pa3oBaTENbHOIO CTaHAapTa
cpeadero ob6mero o6pazoBanus (PI'OC COO), opueHTHpoBaHa Ha oOOecIeueHUe
WHIUBUAYAIBHBIX TOTpeOHOCTEH OOydYaromMXcs W HampaBieHa Ha JOCTHXKEHUE
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOrPaMMbl CPEIHEro OOIIero oOpa3oBaHUS C
y4e€TOM BbIOOpA YYAaCTHHUKAMU OOpa3oBaTEIbHBIX OTHOLIEHUN KypCOB BHEYpPOUHOMU
JESTENbHOCTU. OJTO TO3BOJSIET OOECHEYUTh €AMHCTBO O0053aTeNbHbIX TpeOOBaHUMN
®I'OC COO Bo BceM MPOCTPAHCTBE IIKOJIBLHOTO 00pa30BaHUS: HE TOIBKO HA YPOKE, HO
U 32 €ro NnpejesiaMu.

Hacrosimumii xypc npegHazHauyeH Ui yriIyOJIeHHOrO M3y4eHHs] OMOJOTHYECKUX
SBJICHUN U 3aKOHOMEPHOCTEH, paclIMpeHrs 0a30BbIX 3HAHUM, pa3BUTHS MPAKTHUECKUX

YMEHHI 1 HABBIKOB B COBPEMEHHOW OMOJIOTHH.

AKTYaJIbHOCTD PeaJIN3aIiH MPOrPaMMBbl

[Iporpammoii mpemycMoTpeHo (OpMHUpPOBAHUE COBPEMEHHOTO TEOPETHYECKOTO
YPOBHS 3HAHUH, a TakKe TPAKTHUYECKOTO OIbITa paboThl C J1abOpaTOPHBIM
00OpyIOBaHUEM, OBJIAJICHUE MPUEMAaMH HCCIIEIOBATEIBLCKON MEATEIBHOCTH. MeTOombI
OpraHm3anud  o0Opa30BaTEeNbHOM W  HAYYHO-HCCIEOBATEIBCKON  JEATEIBHOCTH
npeaycMaTpuBaroT (GopMHpOBaHHE y OOydYaIONUXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIIUICHHUS, CBOOO/IBI CAMOBBIPKEHUS M HHIUBUIYATBHOCTH CYXKICHUH.

JUJIss TTOJTHOTO y4eTa MOTPEOHOCTEH 00YyJarommxcsi B IMporpaMMe HCTOJIb3yeTCs
mudGepeHIIMPOBAaHHBINA MMOJX0J, YTO CTUMYJIHUPYET OOYYaloIIerocs K YBEIUYCHHIO
MOTPEOHOCTH B UHANBUAYATHHON, MHTEIJICKTYAIbHON U TMIO3HABATEIILHOMN JEATEIHHOCTU
Y Pa3BUTHIO HAYYHO-UCCIIE0BATEILCKUX HABBIKOB. [I[porpamMma ctaneT BocTpeOOBaHHOU
B TMEpBYIO oOuepenb OOyYaroIIMMHCS, KOTOpble UWMEIOT CTOWKHI UWHTEpeC U
COOTBETCTBYIOIIYIO MOTHUBAIIHUIO K U3YUEHUIO MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA,
€CTECTBEHHBIX HAYK U TEXHOJIOTUH.

B mHacrosimee Bpems Ouwonornyeckoe oOpa3oBaHWE JIODKHO O0OECIeYUTh
BBIITYCKHUKAM BBICOKYIO OMOJOTHYECKYIO, SKOJIOTHYECKYIO U MPUPOTOOXPAHUTEIHHYIO

I'paMOTHOCTD.



3HaHusT B 00JIACTM OCHOBHBIX OMOJIOTUYECKUX 3aKOHOB, TEOpPUN U uleH
(GOpMHUPYIOT HPABCTBEHHbIE HOPMBbI M NPUHLMIIBI OTHOLIEHUS K JKUBOM MpPUPOJIE.
B kadecTBE ULEHHOCTHBIX OPUEHTUPOB OHMOJOTMYECKOTO OOpA30BAHMS BBICTYIMAIOT
OOBEKThI, M3y4YaeMble B Kypce OHMOJOTHH, K KOTOPBIM Yy ywammuxca (QopMmupyercs
LEHHOCTHOE OTHOIIeHHe. [Ipy 3TOM BeayIyto pojib UTPAIOT TO3HABATENIbHbBIE [IEHHOCTH,
TaK KaK JaHHBIA y4yeOHBI NpeIMeT BXOJUT B IPyNIy NPEIMETOB MO3HABATEIHHOTO
LUKJIA, TJaBHAas LElb KOTOPBIX 3aKII0YAeTCsl B M3YYEHUM COBPEMEHHBIX CIOCOOOB
pemieHus To0anbHBIX Mpo0sieM coBpeMeHHocTU. [Iporpamma mpeciieyer HE TOJBKO
oOpa3oBareibHble, HO M BOCHHUTATENIbHbIE LIE€JH, IOCKOJIbKY OHa CIOCOOCTBYET
(OpMHUPOBAHUIO IKOJIOTUYECKOTO U OMOTEXHOJIOTMYHOTO MBILIUICHHS Y MOIPACTAIOIIETO

ITOKOJICHUA.

BapuauTthl peajiu3zanuy nporpaMmMbl 4 GopMbI IPOBeIeHUS 3aHATHHI

Peanmzanust mporpamMmbl mpeoiaraeT HCIoib3oBaHue (GpopM paboThl, KOTOPBIC
NpeayCMaTpUBAIOT aKTUBHOCThP M CAMOCTOATEIHHOCTh OOydYaIONIUXCS, COYETaHUE
WHIUBUIYATbHOM W TPYNIOBOW pabOThl, TPOEKTHYIO U  HCCIIEJOBATEIBCKYIO
JesTeNbHOCTh. TakuM 00pa3oM, BOBJIEYEHHOCTh 00YYAIOUIUXCS B IAHHYIO BHEYPOUHYIO
JESTENBHOCTh TO3BOJIUT OOECIEUUTh WX CaMOOTpE/eiIeHHe, pPacIIUPUTh 30HBI
MOMCKAa CBOMX HMHTEPECOB B pAa3IMYHBIX c(depax eCcTeCTBEHHO-HAYYHBIX 3HAHUMH,
NIEPEOCMBICIIUTh CBOM CBS3U C OKPYKAIOIIUMHU, CBOE€ MECTO CpeAau APYTruX IIOJeH.
B menmom peanuzanus mporpaMMbl BHOCHT BKJIaJ B HPAaBCTBEHHOE M COIMAIIBHOE
dbopmMupoBaHUEe TUIHOCTH.

IIporpamma MoOxeT OBITH peann3oBaHa B pabore ¢ oOywaronumucs 10 m 11
KJIACCOB.

[Iporpamma Kypca paccunTaHa Ha 68 4acoB, B paMKax KOTOPBIX MPETYCMOTPEHBI
takue (opmbel pabOTH, Kak Oeceapl, AUCKYCCHHM, MAacTep-KIacChl, HKCKYpPCUHU
Ha MPOM3BOJCTBO, aHAJIM3 KEWCOB, BCTPEUM C IPEACTABUTENSMU Pa3HBIX MPOQECcCHid,
npodeccruoHanbHble TPOOBI, KOMMYHUKATUBHBIC W JIEJOBBIE WTIPHI, KOHCYJIbTAINH
nejiarora M rcuxoJiora.

[IporpamMmma MokeT OBITH pealnu30BaHa B TEYEHHE OJHOTO Yy4eOHOro roja
c oOyuarommmucs 10 m 11 xmaccoB, ecnu 3aHATHS TPOBOAITCS 2 pa3a B HECIIO.
Nnu B TeueHwe NBYX JIET, €CIIM 3aHATUS TPOBOAATCS | pa3 B HEACHIO IS KIacCOB

OMOJIOTMYECKOTO MJIM OMOTEXHOJOTHYSCKOTO HaHpaBHeHHﬁ.



IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA

3aHATHS B paMKax MpPOTrpamMMbl HampaBlieHbl Ha O0OECTeYeHHE JOCTHKCHUSA
OOy4JaloOUIUMHCS  CIACAYIONIMX JIMYHOCTHBIX, METampeIMETHBIX U TPEAMETHBIX
o0Opa3oBaTeIbHBIX PE3YJIHTATOB.
JINYHOCTHBIE PE3YJIBTATBI:
8 cghepe epasxrcoancKko2o 0CRUMAHUSL:
— TOTOBHOCTh K COBMECTHOHW TBOPYECKOW JEATEIHHOCTH TIPU BBITOJHEHUHN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;
— CIIOCOOHOCTH OMpENeysTh COOCTBEHHYIO MO3UIIMIO TI0 OTHOIICHUIO K SIBICHUAM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;
— TOTOBHOCTH K COTPYJHHYECTBY B MPOIECCE COBMECTHOTO BBIIOJIHEHUS yUCOHBIX,
MO3HABATEIFHBIX M HWCCIIEIOBATEILCKAX 3a/7ad, YBAKUTEIBHOMY OTHOIICHUS K
MHEHHIO OIIMOHEHTOB TPU OOCYXKIIEHWU CIOPHBIX BOIPOCOB OHMOIOTHYECKOTO

COJIEp>KaHUS;

6 cqbepe nampuomudeckoco 60CnUMaHusl.

— HOCHHOCTHOC OTHOIICHHUC K IMPHUPOAHOMY HACICAWIO W ITaAMATHHUKaM IIPHUPOIBI,
JOCTHIXKCHUAM Poccun B HAYKC;

— CHOCOOHOCTh OLICHNBATHL BKJIa[ pOCCHﬁCKHX YUCHBIX B CTAHOBJICHUC W PAa3BUTUC
6I/IOHOFI/II/I, ITIOHMMAaHUE 3HAYCHHUS OWOJOrMH B IIO3HAHWHM 3aKOHOB IIpUPOIHLI,

B JKM3HH YCJIOBCKAa U COBPCMCHHOI'O O6HI€CTBa;

8 cghepe OYX08HO-HPABCTNBEHHO20 B0CNUMAHUSL:

— CHOCOOHOCTh OOCHHMBATL CUTYAllMIO W IIPHHHMATb OCO3HAHHBIC PCIHICHUA,

OPUCHTUPYACH HA MOPAJIbBHO-HPABCTBCHHBIC HOPMBI 1 ICHHOCTH,

— OCO3HAHHUE JIMYHOIO BKJIAJa B IOCTPOEHUE YCTOMUYUBOTO OYIYIIETO;

6 cqbepe acmemu4ecKkozco 60Cnumanus.

— IIOHHMMAaHHEC€ ODMOLHNOHAJIBHOI'O BO3,Z[GI>'ICTBPI$I JKUBOU MpUupoabl U €€ ICHHOCTD,

6 chepe huzuueckozo socnumanus:
— TIOHMMaHHE IIEHHOCTH 3JJ0pPOBOT0 M 0€30IacCHOTr0 00pa3a >KU3HU;
— OCO3HAHWEC TIOCIICJICTBUH U HENPHUATHE BPEIHBIX MPUBBIUCK (YIOTpeOJIeHHe

aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUS);



8 cihepe mpy008020 BOCHUMAHUSL:

TOTOBHOCTh K AaKTHBHOW JESATENBHOCTH OWMOJOTMYECKOM H HIKOJIOTUYECKON
HAIPaBIEHHOCTH, CIIOCOOHOCTh HHUIIMUPOBAThH, TUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHATH TaKYIO ACSITEIbHOCTD;

MHTEPEC K MPAKTHIECKOMY U3YYCHHUIO PO ecCri, CBI3aHHBIX C OMOIOTHEH;
TOTOBHOCTH M CLIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPa30BaHUIO HA TPOTSIKEHUU

BCEM JKU3HU;

8 cghepe IK0N02UUeCKO20 60CHUMAHUSL:

AKOJIOTHYECKH I11EJIeCO00pa3HOE OTHOIICHHE K MPHPOJC KaK MCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHUE  YPOBHS  OKOJOTHYECKOW  KYJIBTYpPhI: TPHOOPETCHHE  OIbBITa
IUTAHUPOBAHUS  TIOCTYIIKOB W OIEHKH WX BO3MOXHBIX  ITOCJICICTBHIMA
JUTSL OKPYKAKOIIEH Cpelibl;

CIIOCOOHOCTh HCITOJIB30BaTh MPHOOPETaeMbIC MTPU U3YUYCHUN OMOJIOTUU 3HAHMS U
YMEHHS  TpU  PCIICHMH  TNpoOJjeM,  CBSA3aHHBIX C  PaIllMOHAJIBHBIM
IPUPOIOIIONIb30BaHUEM  (COONIO/IEHHe TMpaBUJ  TOBEACHHS B MPUPOJIE,
HAIPaBJIICHHBIX HAa COXpaHEHHE DPaBHOBECHS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCHUCTEM, OHOChephI);

aKTUBHOE HEMpUSTHE ICHCTBUM, MPUHOCIIIUX BpEa OKPYXKAIOIIEeH MPUPOIHON
cpene, yMEHHEe POrHO3UPOBATh HEOIATONMPUATHBIE SKOJOTUYECKUE TTOCIECTBUS

MPEANPUHUMAEMBIX JEUCTBUNA U TTPEIOTBPAILATH UX;

8 cghepe HayuHO20 NOZHAHUSL:

NMOHUMAaHUE CHenu(PUKH OHOJIOTMM KaK HayKd, OCO3HaHHWE €€ POJn
B ()OPMUPOBAHUU PAIMOHAIBHOT'O HAYYHOTO MBINIJICHUS, CO3/IaHUE IIEJIOCTHOTO
npecTaBieHuss 00 OKPY)KalIeM MHUpE KaK O €IMHCTBE MPUPOJIBI, YEIOBEKA H
oOIecTBa, B TMO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIIeHWH MPoOsieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJOTUM JUIsl COBPEMEHHOHN IMBHIIM3AIUU:
oOecrieueHne HOBOTO YPOBHSI Pa3BUTHS MEIAUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHUH, CHOCOOHBIX pemiaTh pPeCcypcHble MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA; TTOUCK MyTEH BBIXOJIa U3 TJIOOATBHBIX AKOJIOTHYECKUX MPOOIEeM U
oOecrieueHne  mepexofa K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHATBHOMY
WCITOJIb30BAaHUIO TIPUPOJIHBIX PECypcoB W (OPMHPOBAHUIO HOBBIX CTaHIAPTOB

JKU3HH;



— 3aWHTEPECOBAHHOCTH B MOJYYCHUU OMOJOTUYECKUX 3HAHHUM B LEJSAX MOBBIIICHUS
o011ei KylabTypbl, €CTECTBEHHO-HAYYHOM T'PAMOTHOCTHM KaK COCTAaBHOM 4YacTu
(GYHKIMOHAIBHONM T'PaMOTHOCTH OOydYaromuxcs, (GpopMuUpyeMoll NpH H3yYEHUU
OnoI0THH;

— TIOHUMaHHUE CYIIHOCTU METOJOB IO3HAHUS, MCIOJb3YEMBbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTh WHCIMOJIb30BaTh IMIOJyYyaeMble 3HAHUS Ui aHalu3a |
0OBSICHEHUS SBJICHUN OKPY’KAIOIIErO0 MUpa U MPOUCXOSAIIMX B HEM U3MEHEHUI;
yMEHUE JejaTh OOOCHOBAHHBIC 3aKJIIOYEHUsS] HAa OCHOBE HayudHbIX (AaKTOB U
UMEIOIINXCS JaHHBIX C LENbI0 TOJIYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

— CIOCOOHOCTh  CaMOCTOSITENIbHO ~ HMCIOJIb30BaTh ~ OMOJOTMYECKHME  3HAHMS
JUISL pelIeHus Tpo0JieM B peasIbHBIX )KU3HEHHBIX CUTYAIIUSX;

— OCO3HAaHWE IIEHHOCTH HAyYHOH JIeSITEIBHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICSITEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

— TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K AaKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUW 1O OWOJOTUM B COOTBETCTBUU
C )KM3HEHHBIMHU OTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATDI:

6 cghepe oe6nadenus yHUBEPCANbHLIMU YUEOHLIMU NO3ZHABAMETbHbIMU
oelicmeuamu:

bazoevie no2utecKue Oelucmeaus:

— CaMOCTOSITEIHHO (POPMYIUPOBATH U AKTYAJTU3UPOBATH MPOOJIEMY, pacCMATPUBATh
€€ BCECTOPOHHE;

— UCIIOJIb30BATh PU OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHAIU3a,
CUHTE3a, CpaBHEHMs, Kiaccudukanuu, o00O0OIIeHUs), PACKPhIBATh CMBICI
OMOJOTUYECKUX MOHATUN (BBIIETSATh UX XapaKTepHbIC MMPU3HAKH, YCTaHABINBATh
CBSI3U C IPYTUMHU MOHATUSIMH);

— ONpenenaTh Lenu JeATEeNbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH UX
JNOCTHKEHUSI, COOTHOCUTh PE3YJIbTaThl ACSITEILHOCTH C TOCTABICHHBIMU LIETIAMU;

— WCTOJBb30BaTh OWOJOTUYECKUE TOHATHS [JIs OOBsICHEHUsS (AKTOB W SIBICHUUN
YKWBOW IIPUPOJIBI,

— CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIYKTUBHBIE, IEIYKTUBHBIC, [0 AaHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHUST B PACCMATPUBAEMBIX SIBIICHUSIX,

bopMyITHUpPOBATh BHIBOJIBI U 3aKJIFOUCHUS;



IIPUMEHSTh CXEMHO-MOJENBHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBA3€ M OTHOIIEHHM B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO POJAA, BBISBICHHBIX B PA3NIMYHBIX HMH(OPMAIMOHHBIX

HCTOYHHKAX,

bazoeble uccieoosamenbeKue 0etcmeust.

BJIQ/ICTh HaBBIKAMHU YUYeOHO-HCCIIEOBATEIIBCKOM M IMPOCKTHOW JESITEILHOCTH,
HaBBIKAMU  pa3pelicHHs  MpoOJieM;  CIOCOOHOCTBIO M TOTOBHOCTHIO
K CaMOCTOSITCIBHOMY IIOMCKY METOJOB PCIICHHS TPAKTUYCCKUX 3ajad,
NPUMCHCHHIO PA3IMYHBIX METOOB TIO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIE BHJIBI JACATEITLHOCTH 110 TIOJYYEHHUIO HOBOTO 3HAHHMSI, €TO
WUHTEPIIPETAIINH, TPEOOPA30BAHUIO U TIPUMCHCHHIO B YUCOHBIX CHTYaIlUsAX, B TOM
YKCJIC TTPU CO3TaHUM YUCOHBIX M COIMATBHBIX TIPOCKTOB;

dbopMHpOBaThL HAyUYHBIH THI MBIIUICHUS, BJIQJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUE€BLIMH ITOHSITHSIMH U METOIAMU;

CTaBUTh H (GOPMYJIUPOBATh COOCTBEHHBIC 3ajayd B  00pa30BaATCIBHOU

ACATCIIBHOCTHU U JKU3HCHHBIX CUTYAlUAX,

paboma ¢ unopmayueii:

OPUCHTHPOBATHCS B Pa3IUYHBIX HMCTOYHHKAX HH(popmammu (TeKcTe y4eOHOTO
nocoOusi, HayJHO-TIOMYJSIPHON JHTEepaTrype, OHOJOTHYECKUX CIIOBApsAX U
CIpaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETEe), aHAIM3HPOBATH
MHQPOPMAITUIO PA3TUIHBIX BUJOB U (POPM MPECTABICHUS, KPDUTUYECKU OIIEHUBATh
€€ JIOCTOBEPHOCTh M HEIIPOTHBOPECUYUBOCTb;

dbopMyIHpPOBATH 3aMPOCHI U MPUMEHATH Pa3TUYHBIC METOIBI IIPH MMOUCKE U 0TOOpE
Ooumostoruaeckor nHpopMammu, He0OXOAMMOM IS BBITIOJIHCHHUS YIeOHBIX 3314,
CaMOCTOSATEIHHO BHIOMPATH ONITUMAJIBHYIO dopMy  mpencTaBiICHUS
Oouonornyeckoit nHbopmaru (cxeMbl, TpaduKH, JUArpaMMBbI, TAOTUIBI, PUCYHKH
up.);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUE€CTBE CPEJICTBA MIPH pabOTe C OMOIOTUUYECKON
nH(pOpMaIHEH: MPUMEHATh XUMUYECKHE, (HU3NIECKUE K MATEMAaTHIECKHUE 3HAKU 1
CUMBOJIBI, (GOpMyJbl, abOpeBHATypy, HOMEHKIATypy, HCIOIb30BaTh W

HpeO6paSOBBIBaTB 3HAKOBO-CHMMBOJIMYCCKUEC CPCACTBA HAT'TLAIHOCTH,



6 chepe osnadenun ynugepcanbHoiMu KOMMYHUKAMUGHBIMU OCUC GUAMU:
obuenue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BceX cdepax KU3HU; aKTUBHO Y4acCTBOBATh
B JIMAJIOT€ WK JUCKYCCUU IO CYIIECTBY 0OCyX)aaeMoi TeMbl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEJILHO BBIMIOJHEHHS MpejjiaracMoi
3a/1a4M, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIUNA JPYTUX YYaCTHUKOB
JMajora Uiy JUCKYCCHH ),

pPa3BEpPHYTO M JIOTUYHO U3JIaraTb CBOIO TOYKY 3PEHUS C UCIOJIb30BAHHEM

SA3BIKOBBIX CPCIACTB,

COBMECmHAs 0esIMeNlbHOCMb.

BBI6I/IpaTB TEMATUKY W MCTOIbI COBMCCTHBIX IICfICTBHfI C Yy4YCTOM 06H_II/IX
HHTCPCCOB U BO3MOKHOCTEH KaXa0Io 4iCHa KOJIJICKTHBA,

IMPUHHUMATDb OCJIN COBMECTHOM ACATCIIbBHOCTHU, OPIraHU30BbIBATH U KOOPAUHHUPOBATH
HeﬁCTBHH 10 €€ JOCTHMXKCHHIO. COCTABJIATH IIJIaH )ICI>JICTBHI>’I, pacipeaciisitb poJn
C YUCTOM MHEHUM Y4aCTHUKOB, 060y}KJIaTB PE3YJIbTAThI COBMECTHOM pa6OTLI;
npeajiarartb  HOBBIC IIPOCKTBI, OHOCHHBATHL HWACHU C TIO3MIHMHU HOBH3HEI,
OPpUT'MHAJIBHOCTH, Hp&KTH‘IGCKOﬁ 3HAYUMOCTH,

OCYIICCTBIIATH IMO3UTUBHOC CTPATCTUYCCKOC IOBCACHNUC B PA3JIMYHBIX CUTYallUAX,

IMPOABIIATE TBOPUCCTBO U B006pa}KCHI/Ie, OBITh WHHUIIMAaTUBHBIM

6 chepe oenadenusn ynugepcanbHolMu PecyiAmueHbIMU OCUCH UAMU
CAMOOP2AHUZAYUSL:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISIBICHHS MPOOJEM M UX PEIICHUS
B 'KM3HEHHBIX U YU€OHBIX CUTYAIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKHUX 3HAHWM IEJIEBhIE U CMBICJIOBBIC YCTAHOBKHU
B CBOHUX JCHUCTBUSAX M MOCTYIKAaX IO OTHOLICHUIO K >KUBOU IIPUPOJAE, CBOEMY
310POBBIO U 3I0POBBI0 OKPYKAIOIIUX;

pacIIMpATh PAMKU YI€OHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEIOYTECHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHUPOBAaTh €ro, OpaTb OTBETCTBEHHOCTh

3a pelIcHue;

CAMOKOHRMPOJb.!
AaBaTb OLCHKY HOBBIM CHUTyallUAM, BHOCHUTL KOPPCKTHBBI B ACATCIBHOCTD,
OLCHHMBATBb COOTBCTCTBUEC PC3YJIbTATOB LCIISAM;

NPUHUMATh MOTUBBI W apryMEHTbl JAPYTrMX TMpPU AaHaIU3€ pe3yJIbTaTOB

ACATCIBbHOCTH,



IMOYUOHANLHBIU UHMETTIEKM, NPeOnoIa2arwuli cQhopmMupo8aHHOCmy:
CaMOPETYJIUPOBaHUsA, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE€ IOBEJEHHE, CIIOCOOHOCTh  aJanTUPOBATHCS
K SMOILIMOHAJILHBIM U3MEHEHUSM U MPOSIBISATH THOKOCTH;

BHYTPEHHEH MOTHBAIIUHU, BKIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO IEIH U
yCrexy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHUE JIEMUCTBOBATh, UCXOJI U3 CBOUX

BO3MOXKHOCTEH;

npunsmue cebs u Opyeux:
NPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLUTUOKHU.

NPEAMETHBIE PE3YJIBTATHI:

yMEHUE BIAJeTh CHUCTEMOW OHWOJIOTUYECKMX 3HAHWH, KOTOpas BKJIIOYAET
OCHOBOIIOJIAraoImre OUOJIOrHUEeCKUE TEPMUHBI M TIOHATHUS ()KM3Hb, KJIIETKA, TKaHb,
OpraH, OpraHu3M, BHJ, TONYJSIUSA, OWOCUHTE3 OelKa, HACJIEeICTBEHHOCTD,
U3MEHYUBOCTb, POCT U PA3BUTHE U JIp.);

BJIaJICHHE CHUCTEMOM 3HAaHMW OO0 OCHOBHBIX METO/JAaX HAyYHOTO TIO3HAHMS,
UCIIOJIb3YEMbIX B OMOJIOTMUECKUX MCCIIEIOBAHUSAX KUBBIX OOBEKTOB U YKOCHCTEM
(omucaHue, U3MEpeHue, MPOBEJICeHWE HAOIIOJEHUI); croco0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE yCTAHABJIMBATH B3aUMOCBSI3H MEXIYy CTPOCHHUEM W (PYHKIUSMU: KIETOK
pa3HbIX TKaHEW; OpraHaMM M  CHCTEMAaMHU OpPraHoB Yy PpACTCHUMU;
ATanaMM KJIETOYHOIO IUKJIA M >KMU3HEHHBIX IUKIOB OPraHU3MOB; T€HOTHUIIOM U
dbeHoTHIOM;

YMEHHE peIlaTh IMOUCKOBBIE OMOJIIOTMYECKHE 3a]a4yM; BBISBISATH MPUYUHHO-
CJICICTBEHHBIE CBSI3M MEXKIY HCCICAYeMbIMA OHOJOTUYECKUMHU OOBEKTaMH,
IpoleccamMyu W SABJICHUSMHU; J€JaTh BBIBOJABI M IIPOTHO3bI HA OCHOBAHUU
MIOJIyYE€HHBIX PE3YIbTATOB;

YMEHHE BBIJIBUTaTh TUIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIIBHBIMU CPEICTBAMU,
dbopMynupys 1eTb WCCIENOBAaHUS;, aHAIM3UPOBATH MOJNYYCHHBIC PE3yIbTaThl U
JIETIaTh BBIBOJBI;

YMEHHUE OLIEHUBATh ITUYECKHE ACTIEKTHl COBPEMEHHBIX HCCIIEIOBAaHUN B 00JacTH
OMOTEXHOJIOTUH U F€HETUYECKUX TEXHOJIOTHI (HAMpaBI€HHOE U3MEHEHUE FeHOMA

U CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);



— YMEHHE MOTHUBHPOBATH CBOM BBIOOP OyayIiei npodeccuoHanbHOMU AesITEIbHOCTH
B 00JacTh OMOJIOTMM, MEIMULMHBI, OHOTEXHOJOTHHU, CEIBCKOIO XO35HCTBA;
yrayOisaTh MO3HABATENIbHBIA WHTEPEC, HANpPaBICHHbIM Ha OCO3HAHHBIM BHIOOD
COOTBETCTBYIOIIECH MpodecCuu U MPOAOTKEHUE OMOJIOTHYECKOro 00pa3oBaHUS

B OpraHU3aLUAX CPEJHETO NPOPECCHOHANIBHOIO U BBICHIETO OOPAa30BAHHUS.

COIAEPKXAHUE KYPCA

Moayiib «ATPOTEXHOJOT MM HACTOsIIIEro u Oyaymero». 10 kiace (34 4)

1. Buomexnonozus kax nayxa (4 u)

Hctopusi BOSHUKHOBEHUSI HAyKU, OCHOBHBIC pa3/ieiibl, CBSI3b OMOTEXHOJIOTHUU
C JapyruMu Haykamu (Ouwosorueit, OOTaHUKOM, 300J0THEH, MHUKPOOUOJIOTHUEH,
Oomoxumuen, GU3NOJIOTHEH, TeHETUKON, MEIUIIMHON) U OTPACISIMHU MPOMBIILICHHOCTH
(mumieBas, Jerkas), CEJIbCKOTO XO3sHCTBa (KHUBOTHOBOJICTBO, PACTEHUEBOJICTBO) U
3/IpaBOOXpaHeHUEM, n3BecTHbhIC BY3bl U HUU, cBsi3aHHbBIE ¢ OMOTEXHOJIOTHEH:

= QenepanbHOE roCcyJlapCTBEHHOE yUpEeKICHUE «DenepanbHbIi
uccienoBaTenbCckuil eHTp «PyHaaMeHTalIbHbIE OCHOBBI OMOTEeXHOJIOTUM» Poccuiickoi
akagemuu Hayk» (OUIL] buotexnonoruu PAH);

» QenepanbHOE  TOCYIApCTBEHHOE  OIOUKETHOE  HAyYHOE  YUpexKIeHUE
«BcepocCUNCKU  HAYyYHO-UCCIENOBATEIILCKUM  MHCTUTYT  CEJIbCKOXO3SMCTBEHHOU
ouorexnonorun» (PI'bHY BHUNCH);

= QenepanbHOE  TOCYIAPCTBEHHOE  OIOHPKETHOE  HAYYHOE  YUpEXKJICHUE
«DenepanbHbI UCCIENOBATEIBCKAN HEHTP BCEPOCCUMCKUI MHCTUTYT T€HETUUYECKUX
pecypcoB pactenuid umenn H.U. Basunosa» (PI'bHY ®UI] BUP);

» QenepanbHOE  TOCYIAPCTBEHHOE  OIOHPKETHOE  HAYYHOE  YUPEXKICHUE
«BcepoccHiiCkuii  HAYYHO-UCCIIEOBATEIbCKAA ~ MHCTUTYT  CEJIBCKOXO3MCTBEHHOU
mukpoouonorun» (PI'BHY BHUNCXM);

» QenepanbHOE  TOCYIAPCTBEHHOE  OIOHPKETHOE  HAYYHOE  YUPEXKICHUE
«DenepalibHBI  UCCIEAOBATEILCKUNA  EHTp MHCTUTYT UHMTOJIOTMHM W TEHETHKH

Cubupckoro otnenenusi Poccuiickoit akanemun Hayk» (OI'BHY HIul" CO PAH);

= @denepalbHOE TOCYIAPCTBEHHOE ABTOHOMHOE OOpPa30BATEIbHOE YUPEKICHUE
BhICIIETO 00pa3oBanmsi «MOCKOBCKHN (PU3UKO-TEXHUIECKUN MHCTUTYT) HAITMOHATHHBIN
uccnenoBarensckuit ueHTp» (GI'AOY BO MOTN);

* QDenepanbHOE TOCYIAPCTBEHHOE OOJKETHOE O00pa30BATEIBHOE YUPEXKICHHE

BbICIIEr0 oOpa3zoBaHusi «MOCKOBCKHII TOCYJapCTBEHHBIM YHUBEPCUTET HUMEHHU



M.B. Jlomonocosa» (PI'BOY BO MI'Y);

* QdenepanbHOE TOCYIAPCTBEHHOE OOJKETHOE 00pa30BaTEIbHOE YUPEKICHUE
Bbiciero obOpazoBaHusi «Cankr-lleTrepOyprckuili rocyAapCTBEHHBIH YHUBEPCUTET
(®T'BOY BO CIIol'Y);

* QenepanbHOE TOCYJApPCTBEHHOE ABTOHOMHOE O0pPAa30BaTENIbHOE YUPEXKICHUE
BbICIIET0  oOpa3zoBaHusi «HOBOCMOMpPCKHMII  HAIMOHANBHBIA  HCCIEIOBATEIbCKUN
rocyaapctBeHHbld yauBepcuter» (PI'AOY BO HI'Y);

* QenepanbHOE TOCYJAapCTBEHHOE OIOKETHOE O00pPa30BATENBHOE YUPEXKIECHUE
BbICIIer0 oOpa3oBaHusi «PoccCUUCKHII TOCYyIapCTBEHHBINM arpapHblii YHUBEPCUTET —
MCXA wumenu K.A. Tumupszesay (O®I'BOY BO PrAY-MCXA wumenu
K.A. Tumupszena);

* ABTOHOMHAsi HEKOMMepueckas o0Opa3oBaTeibHas OpraHU3alus BBICIIETO
oOpazoBanus «Hayuno-texnonorudyeckuid yausepcuteT «Cupuyc» (HTY «Cupuycy).

CoBpeMeHHBbIE  HalpaBlEHUSI  Pa3BUTUS  arpoOMOTEexXHOJOTHH.  MeTonbl

OMOTEXHOJIOTHH B HAYKC U IIPAKTUKC. HGMOHCTpaIII/ISI BUJICOPOJIUKOB.

JlabopamopHhule u npakmuueckue pabomoi

HccnenoBarensckas padora «Co3naHne OMOIOTUYSCKH aKTHBHBIX H00aBOK H
BUTAMHHOB).

HccnenoBatenbckass pabota «BbIBeeHHE HOBBIX COPTOB pPACTEHUH, IMOpPOJ
’KUBOTHBIX C 33JJaHHBIMU CBOWCTBAMM.

Hccnenoarenbckas padbora «Co3manue 6akTepuid, CloCOOHBIX MepepadaThiBaTh
HE(PTh U YCTPAHATH MOCIICICTBUS €€ PA3JIMBOB: TUTFOCH 1 MHHYCBD».

Oxckypeus («bruorexHosorus: Hayka v )KM3Hb») B By3 uiau HUN.

2. Oowgue nonsamus ouomexuonozuu (2 u)
[ToHsaTHe OWOTEXHOJOTUU. 3a4eM 4YeIOBEKY OHOTEXHOJOTHH, B YeM UX
MPEUMYIIECTBO TIEPe]l XUMHUYCCKHM CHHTEe30M. OCHOBHBIC OOBEKTHI OMOTEXHOJIOTHH:

IIPOMBIIIJICHHBIC MUKPOOPTaHU3MBbI, KIICTKH U TKaHU paCTeHHﬁ, KHNBOTHBIX.

JlabopamopHvle u npakmuueckue pabomol
[Ipaktuueckas pabora «IIpumepsl mNpuMeHEHHUS OHUONIOTHYECKUX OOBEKTOB

B TBOEU KU3HN).

3. Ocobennocmu azpoouomexnonozuu (4 u)
enu u 3agaum arpoOuoTexHoJoruu. OCHOBHBIE OOBEKTHI arpoOOMOTEXHOJIOTHH.
buoTtexHonorndeckue moaxoasl Iy HAAEKHOTO COXPAHEHHS KOJUICKIIMN TeHETHYECKUX

PECYPCOB pacTCHUH U )KMBOTHBIX. [TOHSTHS O MOJIEBBIX, IN VItro u kpuokouieknusx. Poct



U pa3BUTHUE KUBOIO OOBEKTA B 3aMKHYTOM CHCTEME B KOHTPOJIUPYEMBIX YCIOBUAX: KaK
3TO BO3MOYXHO.

OcHOBHBIE TOMEIIEHUS AJI OJHOLIEHHOW paOOThI J1abopaTopu OMOTEXHOJIOTUU
(laMuHapHasi ~ KOMHaTa,  CBETOBas,  aBTOKJIABHAas  KOMHAThl,  MOMEIIEHUE
JUISL IPUTOTOBJICHUS! TUTATENbHBIX CPEJl, MOEUHas ): UX (YHKIMOHAT U OCOOCHHOCTH.

OcHoBHbIE TpUOOPBHI JJIsI OpraHu3alud Ja0OpaTOpuu OUOTEXHOJIOTMH, HX
(YyHKIMU ¥ BO3MOXKHOCTU (aBTOKJIaB, CYXO0KapoBOH mikad, auctuiuistop, pH-merp,
BEChl, JlaMHUHAp-OOKC, CTEpPWIM3aTOpP  MHCTPYMEHTOB, CBETOBas  YCTAaHOBKa,
KJIUMaTuieckas kamepa, Y D-HOHU3ATOP, XOJOAWIBHUKU JJIi XpaHEHUs MUTATEIbHBIX
cpen u ap.). MHCTpyMEHTHl it MPUMEHEHUST METOJ0B OHMOTEXHOJIOTHU PACTEHHM
(mpenapoBanbHasl WIJIa, CKajdblelb, MHHIET, HOXHUIKI). (OCHOBB TEXHUKHU
Oe3omacHoctd mpu pabore ¢ mpudbopamu. OCHOBHBIE NPUOOPHI IJIsI OpraHU3AIUU
nabopaTopuu OMOTEXHOJIOTHU: aBTOKIIAB, CyX0KapoBoi 1mkad, nuctuuiarop, pH-metp,

BCCHI, J'IaMI/IHap'6OKC, CTCPHUIIN3ATOP HHCTPYMCHTOB, CBCTOBasn YCTaHOBKa,

KIIMMAaTH4YCCKasg KaMcepa, Y(D-I/IOHI/ISaTOp, XOJIOAUWJIBHUKU JIA XpAaHCHUA IMHUTATCIIBHBIX
cpea u ap. HHCTpYMeHTBI 1 IIPUMCHCHUA MCTOIAOB OMOTEXHOJIOTHU paCTeHHﬁ:

IMpCriapoBaJibHaA HUIJid, CKAJIBIICIIb, IIMHIOCT, HOKHUIIBI.

JlabopamopHuie u npaxmuueckue pabomol

[Ipaktuueckas pabora «KynbTypHOE pacTeHHE B KYJIbTYypaJIbHOM COCYE: OMUIIN
pacTeHue B IPOOHPKEY.

Hccnenoatenbekas pabora «PocT 4epeHKOB pacTeHH B BOJIE C Pa3HBIM YPOBHEM

pH».

4. Kyaromypa knemok u mxanei (8 u)

Metoabl KyabTyphl KJIETOK U TKaHel B cenekunu. KamnycHas kynbTypa. Kynerypa
KJIETOK M arperatoB KieTok. KynbTypa mnpotoruiactoB. [lonydeHne comMaTHYeCKHX
TUOPUIOB METOJIOM CIIHUSTHHS M30JIMPOBAHHBIX MTPOTOILIACTOB.

Kierounas cenekuus. Mcnonb3oBaHue ralyIonIMA B CEJIEKLIMU.

[IpuMepbl IpUMEHEHUS KYJIbTYp KJIETOK U TKAHEW B HAYYHBIX HCCIICIOBAHUSIX U
B npakTuke paznuyHbix HUN: 3HakoMCTBO ¢ tuTepatypoil — Hay4YHbBIMH MyOIUKALIUS MU
10 pa3HbIM 00bEKTaM (MUKPOOBI, PACTEHUS, )KUBOTHBIE).

XapaKkTepuUCTHKA KJIETOK, KyJbTUBUPYEMBIX IN Vitro. MopdoreHeTHuecKkne myTH
pa3BUTHS KJICTKH N Vitro.

N3BecTHBIE KOJUIEKIMHM OMOTEXHOJIOTMYECKUX OOBEKTOB — HX pOJib, 3aJ]ayH,

cocraB, mpuMmepbl (in VItr0 KOJUIGKIMM  PAacTeHWUH, KOJUICKIIMH  IITaAMMOB



MUKpOOpraHu3MoB. CeMuHap 1o NpoYMTaHHOM JIUTEpaType, JOKIAIbl 00yYaIOUIUXCs).

buotexHonorus npou3BoACTBA KYJbTYPbI KJIIETOK, TKAHENW U OPTaHOB PACTECHUN.

Jlabopamopnuie u npakmuueckue pabomol

[Ipaktuueckas padota «IIpoTornaacTsl KIETOK.

HccnenoBarensckas padora «CylecTBYOIMNE KOUIEKIMM KIETOK U IITaMMOB
B Poccun 1 ux posb B pa3BUTUU T€HETUYECKUX TEXHOIOTHIY.

Uccnenosarensckas padota «I'.J]. KaprieueHKo Kak r€HETUK-3KCIEPUMEHTATOP U

OHOTEXHOJIOY.

5. lTumamensnvle cpedwvl 011 azpoouomexnonozuit (2 u)

Makpo- ¥ MHKPO3JIEMEHThI, UICTOYHUKH YTJICBOJOB, BUTAMUHBI, JKEIUPYIOIIHE
areHThl. TUIIBI TUTATEIBHBIX CPEJ — KUJIKUE U TBEPJIbIC.

[TurarenbHble cpefbl JUIsi OUOTEXHOJOTMU pacTeHUd. Pa3paboTka HOBBIX

IMUTATCIIBHBIX CPC, B TOM YHCJIC BKIIIOUAROITUX 6I/IOCTI/IMyJ'I$ITOpBI " APYTUC PCTYIIATOPBL

pocta. MeToabl ONTUMM3ALUM TUTATENBHBIX cpel. (OCHOBHBIE KOMITIOHEHTHI
NUTATEeNbHBIX  cpell (MakpOdJEMEHTBhI, MHKPOIJIEMEHThI, HWCTOYHUKH YIJIEepoa,
BUTAaMUHBI, KEIUPYIOUIUE areHThl, PEryJsTOpbl pocta). YpoBeHb pH mnurTaTenbHOM

Cpellbl M ero BIMSHUE Ha pa3BuTHE pacteHuii. Becol, pH-meTp.

JlabopamopHhvlie u npakmuueckue pabomol

JlabopatopHast pabora «lluTaTenbHble Cpeabl M YCIOBHUS KYJIBTUBUPOBAHUS,
KyJIbTYpPbl PACTUTEIbHBIX KIETOK U TKAHEI».

[Ipaktuueckass pabora «[IpuroToBneHue CTOKOBBIX (MATOYHBIX) pPACTBOPOB
MaKpO- U MUKpPO3JIEMEHTOB MUTATENbHOM cpesl 1o nponucu Mypacure u CKyray.

[Ipaktuueckas pabota «lIpuroToBICHHE NHUTATETBHBIX CpPEJ JUIS BBEICHUS

B KYJIBTYpY IN Vitro».

6. Pezynamoput pocma Kak ¢hakmopul ycnexa 6uomexuonozuu pacmenuit (4 u)

Poct wu pa3Butume pacreHuidl. OcrtanpHble d3Tanbl OHTOreHeza. OOmue
3aKOHOMEPHOCTH POCTa PACTEHUIA.

OcHOBHBIE KJacChl (PUTOTOPMOHOB (AYKCHUHBI, ITUTOKUHUHBI, THOOEPEITTUHBI,
ABK, strrnien u ap.) u X QyHKIMHA HA Pa3HBIX dTANax pa3BUTHS PACTCHUS.

N3BecTHBIE T€HETHYECKUE MEXaHU3Mbl, KOHTPOJUPYIOIIHE POCT U Pa3BUTHE
pacTeHun.

DHJIOTE€HHBIE U SK30T'€HHBIE PETYIISITOPHI POCTAa PACTEHUM B MPOOUPKE.

JlabopamopHnvlie u npakmuueckue pabomoi



JlaGoparopHas pabora «DeHOoTUIIMYECKas OLEHKAa POCTa U PA3BUTHS PACTEHUIA

B 3aBUCHUMOCTH OT HAJIUYUA (bHTOFOpMOHOB B IIUTATCIbLHOU cpeach».

7. Buomexnonozus pacmenuii (10 u)

Bo3MOXHOCTH NpUMEHEHHsS] arpOOMOTEXHOJIOTHI B CEJNIEKIIUU, CEMEHOBOJICTBE U
MUTOMHHUKOBOJICTBE.

bosiesnn u unmmyHnuret pacrenuii: ot H.M. BaBuiioBa 10 COBpeMEHHOCTH.

VYckopeHHass ¥ TPaJUIIMOHHAS CEJIEKIUS: COKpAlllaéM CPOKH MOJYyYE€HHUS HOBBIX
coptoB. OcHOBHBIE MeTONbl cenekuuu. ['nbpuauzanus. d®opmel or6opa. OCHOBHBIE
HANpPaBJICHUS CEJIEKLMUU: YIIYUIIEHUE YPOXKAWHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abnotuyeckuM (hakTopam.

O3znopoBieHuEe pacTeHUH OT BUPYCOB C TOMOUIBIO METOJIOB OMOTEXHOJIOTHU:

MCTObI KYJIBTYPbI alTUKAJIBHBIX MCPUCTCM, TCPMOTCPAIINU, XEMOTCPAIINN, KPUOTCPAIINN

U KOMIUIEKCHOW Tepanuu. [lonydeHue O340pOBIEHHOTO MOCAJOYHOTO Marepuaiga —
KITyOHEH KapTodens U CAKEHIIEB TJI0I0BBIX KYJIBTYD.

KynbTHBHpOBaHWE PACTHTEIBHOTO MaTepuana B KyJIbType IN VItro: OCHOBHBIC
OPUHUMUIIBI U MOJENW KyJbTHBHUpOBaHUs. KaimycoreHes3, CyCIEH3HMOHHBIE KYJIbTYpbI
pacteHuil. MUKpopa3MHOKEHHE pPACTeHH. DKOHOMUYECKUM 3(P(HEKT OT BHEIPEHUS
METOJI0B OMOTEXHOJIOTHH B PACTEHHUEBOICTBO.

Kpunoxpanenue pacrennit. Kpponporekropsl. [locTkprorenHas perenepanusi.

buonornueckue cpencrBa 3allUThl PACTEHHI: MPEUMYIIECTBA M NEPCHEKTUBBI

npuMmeHeHus. Tepmoc u cocyn [[proapa ¢ KUAKUM a30TOM, KPUOTTPOOUPKH.

JlabopamopHulie u npaxmuueckue pabomol

[IpakTrueckass padora «Pa3MHOXEHHE IUIOJOBBIX PACTEHH YEPEHKOBAHUEM U
MHUKPOPA3MHOKEHUEM — IPUMEP MAJIMHBI (WU 3€MIISTHUKH, €KEBUKHU, CMOPOJAUHBI )».

[MpakTrdeckas pabora «BBeneHue pacteHuid B KyJabTypy IN VItro u moanepxkanue
YUCTOU KYJIbTYPbI SKCILIAHTOB.

[Tpaktrueckas pabora «PazmHoxeHue kapTodens B mpoOupKe».

UccnenoBatenbckass pabota «Kak monyyalOT TOTOMCTBO — BET€TaTUBHO
Pa3MHOXKAEMBIX KYJIbTYpP €CJIM HE CEMEHAMU ?»

UccnenoBatenbckass pabota «BeIpammBaHue pacTeHUd B IPOOHPKE».

UccnenoBatenbckass pabota «Kak 00Xbsi KOpOBKa Yypokail cracana —

0 COBPEMEHHBIX CI10CO0aX OMOJIOTUYECKOM 3alIUThl PACTEHUI.



Monyan «CoBpeMeHHbIE OHOTEXHOJIOTUH B ceseknum». 11 kmacce (34 9)

1. 'enemuueckue pecypcot Poccuu (6 u)

CtpaTteruu coxXpaHeHUs reHeTHYecKuX pecypcoB. CoxpaHeHHe pacTeHui In Situ u
ex situ.

buopecypcupie komnexkuuu Poccun. Komneknuss Te€HETHYECKHX PpPECYpCOB
pactenuii BUP. T'epbapuit BUH. Komnekuus reHeTHUECKHX PECYpCcOB KUBOTHBIX
BHUUI'PXK. Komnekuun wietok u mramMoB BHHUHUCXM. JlemoHcTpanus

BHJICOPOIIMKOB..

JlabopamopHhuie u npakmuueckue pabomuwl
Uccnenosarensckas padota «Ilo marepuanam ¢opyma «l'eHeTHueckue pecypcehbl

Poccuny (BbIOpaTh J1F000M TOKIIA U MOJTOTOBUTH IO HEMY COOOIICHUE).

Ocnoevt zenemuxu u cenexyuu (8 u)

HacnenctBeHHOCTh ¥ U3MEHUMBOCTh — OCHOBHBIE CBOMCTBA >KMBBIX OPTraHU3MOB.
N3meHunBOCTh MyTallMOHHAS M MOTU(PUKAITMOHHASI.

I'en — wMaTepuanbHBIi HOCUTEIb HACJIEACTBEHHOCTH M H3MEHYUBOCTH.
HyxkiienHoBble KUCIOTHI. Jlokanu3anusi TEHETUYECKOrO0 MaTtepuaiia B KieTke. Jlenenue
kierok. Permukanus JIHK. OcHoBHas jormMa MoieKyssipHOM Ouosoruu. TpaHCKpUIIITHUSI.
Tpancnsauuss. Myrtanumu.

3aKOH TOMOJIOTHYECKHUX PSAJIOB B HacieAcTBeHHOM n3MeHunBocTu H.M. BaBuiioBa

B 1920 1 2020 rr. JlemoHCTpalusi BUI€OPOTUKOB.

JlabopamopHule u npakmuueckue pabomoi
[TpakTrdeckas pabora «MoauduKalmoHHass K3MEHYUBOCTh B TIPUPOIe» (coOpaTh
Y CPaBHUTH JIUCThSI, IIBETKU C OJTHOTO PACTCHUS U/UIIH C PA3HBIX).

UccnenoBarensckas padora «I' MO — 310 MyTanuu wim MoAuGUKaIIIT 7

2. Huotcenepus 6 ouonocuu pacmenuii (15 u)

Kiierounasi v reHHas HHKEHEPUs pAaCTEHUI JIJIs1 Pa3BUTHUS CETIEKIINU.

[IpupoaHO-TpaHCTEHHBIE PACTEHUS.

Pacrenus-6nodadbpukmu.

buorexnonornyeckrne METOAbI B CEJICKIIMU PACTCHUM.

['eHeTHueckoe pemakTUPOBAaHHUE KYJIbTYPHBIX pacTeHuil. Yem reHeTudyeckoe
pEIAKTUPOBAHUE OTINYAETCS OT FEHETUYECKON MoIU(pUKAIUY.

[Torck HOBBIX T€HOB-MUIIICHEH: cyIecTByomue Metoauku. [IpoBenenwue in silico
aHan3a.



I'eHHass uWHXKEHEpUs 3€pPHOBBIX KyJNbTyp. ['€HHAs WH)KEHEpHs XJIOMYaTHHUKA.
I'ennas nHxeHepus Tomara. ['eHHAas MHXKEHEpPUS COM. |'€HHas MHKEHEpUs ILIOJOBBIX

KynbTyp. I'ennas umxenepus kaprodens. JleMOHCTpalus BUAEOPOIUKOBZ,

Jlabopamophvle u npaxmuueckue pabomol
[TpakTrdeckas padora «IIpoBeaenwue in SiliCO aHanM3a a1 MOMCKA HOBBIX TEHOB-

MULIEHEN AJI peAaKTUPOBAHMS KYJIBTYPHOTO pacTeHus (Ha BHIOOD)».

3. Huorcenepus 6 ouonozuu sxcusomuvix (5 u)
CoBpeMeHHbIE METO/Ibl B JKMBOTHOBOJICTBE: TpPAHCIUIAHTAIUS SMOPHUOHOB,

XUMCPHBIC )KUBOTHBIC, KIIOHUPOBAHMUC.

I'ennas WHXXCHCPUS B )KUBOTHOBOICTBC.

Jlabopamophvle u npakxmuueckue pabomoi

[TpakTrueckas padota «IIpoBeaenue in Silico ananm3a 1js MOMCKA HOBBIX TEHOB-
MHUIIIEHEH I PeIaKTHPOBAHMUS KHUBOTHOT0» (Ha BBIOOD).

UccnenoBatenbekas pabota «['eHHass WMHXXCHEPUS JKUBOTHBIX: apryMEHTBI

34 U IIPOTUBY.



TEMATHUYECKOE IINTAHUPOBAHHUE

Konuuecmeo

Temwbl 3auamui

yacoe

OcHosHoe codepaicanue

Monpyib «ATpOTeXHOJIOTMH HACTOsIIEro U Oyaymero». 10 kiaace

1. BuorexHosorus 4
KaK Hayka

I/ICTOpI/IH BO3HUKHOBCHUA HAYKH,

OCHOBHBIE Pa3JIeIibl, CBS3h
OMOTEXHOJIOTUH C IPYTUMU HayKaMu
(Obmostoruei, 60TaHUKOM, 300JI0THEH,
MUKPOOHOJIOTUEH, OMOXUMUEH,
bu3HoIOTHEH, TEHETUKOMH,
MEIUIIMHON) U OTPaCIsIMU
MPOMBIIIIEHHOCTH (TIUILIEBas, JIErKas),
CEJIbCKOI'0 X035MCTBa
(’KMBOTHOBOJICTBO, PACTEHUEBOICTBO)
U 3/IpaBOOXPAHEHUEM, U3BECTHBIC
By3bl 1 HUU, cBsi3aHHBIE

¢ OMOTEXHOJIOTUECH:

OUIL] buorexnomoruu PAH,

®I'bHY BHUUCB,

®I'bBHY ®OUI] BUP,

®I'bBHY BHUUCXM,

Buowt desmenvrHocmu obyyarowuxcs

PaCKpBIBaTB COACPIKAHUC TCPMHUHOB U

MOHSTHI: HayKa, OMOTEXHOJIOTHS,
arpoOMOTEXHOJIOTHH.

OnuceIBaTh MPOIECC BBITTOJTHEHUS
WCCIIEIOBAHUM U TPOTHO3UPOBATH
PE3YIBTAThI SKCIIEPUMEHTOB.
XapakTepu30BaTh OCHOBHBIC HAyYHBIE
IITIKOJIBI B 00JT1ACTH OMOTEXHOJIOTHH.
Paznuuars pasnensl OMOTEXHOJIOTHH
KaK HayKH.

CpaBHUBATH CBSI3b OMOTEXHOJIOTUHU
C pPa3IMYHBIMU OTPACIIIMU HAYKU U
TIPOMBIIIIICHHOCTH.

BBISBIATE pa3nmuaus MEXITy
pazjaenaMu OUOTEXHOJIOTHH.
dopMyIupOBaTh U OOBSICHATH
TIPUHITATT PA3BUTHUS HAYKH

16



Temwbl 3auamui

2. O011me moHATHS

OHOTEXHOJIOTUHA

Konuuecmeo

yacoe

OcHoeHoe codepaicanue

®I'BHY Ulul" CO PAH, ®I'AOY
BO M®THU, ®T'OY BOMI'Y,
dI'bOY BO CIIor'y, ®I'rAOY BO
HI'Y,

®I'BOY BO PITAY-MCXA umenu
K.A. Tumupszena.

COBpeMeHHBIG HaIIpaBJICHUA pa3BUTHUA

arpoOHOTeXHOJOTHI. MeToabl OMOTEXHOJIOTHH B

HAYKC U IIPAKTUKC

[TonsiTe OMOTEXHOIOTHH. 3aYeM YCIIOBEKY

OMOTEXHOJIOTUH, B YEM UX IIPEUMYIIIECTBO MTEepPe/T

XUMHYECKUM CUHTE30M. OCHOBHBIE OOBEKTHI
OMOTEXHOJIOTHUH: IPOMBIIIICHHBIC
MHUKPOOPTaHU3MBbl, KJIETKU U TKAaHU PACTEHUM,
YKABOTHBIX.

[IpakTuueckas padota «I[Ipumepsr

Buowi desmenvrnocmu obyuarouuxcs

onorexHonoruu. Bemmonxnenue
PEITI0KEHHBIX

HCCIIEZIOBATEIbCKUX PaboT:

«Co3nanue OUOJIOrMYEeCKU aKTUBHBIX
100aBOK U BUTAMHHOBY, « BbIBe/ieHE HOBBIX
COPTOB PAaCTEHUM, MOPOJ] )KUBOTHBIX C
3aJJaHHBIMU CBOMcTBaMMW», «Co3aHue
OakTepuii, CIoCOOHBIX IEpepadaTHIBATDH
HE(QTh U yCTPaHSTh OCIEACTBUS €€
pa3JIMBOB: IIFOCHl U MUHYCBI.
Okckypeus «buoTexHosorus: Hayka u

JKU3Hb» B BY3 nuinu HUNU

PackpsiBaTh copepkaHue TEPMUHOB U
MTOHATHH: 00BEKTHI OMOTEXHOJIOI MU, KJIETKH U
TKaHU PACTCHHH, )KUBOTHBIX,
MHUKPOOPTaHU3MBI.

OmnuceiBaTh Nporecc OMOTEXHOJIOTMYECKOTO
IIPOM3BOACTBA. XapaKTepHU30BaTh PA3INIHbIC

00BEKTHI OMOTEXHOJIOT M.

17



Temwbl 3auamui

3. Ocobennoct

arpoOMOTEXHOJIOTMHU

Konuuecmeo

yacoe

OcHoeHoe codepaicanue

PUMEHEHHS OMOJIOTHYECKUX 00BEKTOB

B TBOEU KU3HNY

Lenu n 3amaun arpodbrorexHonorud. OCHOBHBIC
00BEKTHI arpOOMOTEXHOJIOTHH.

buorexHomornueckue moaxoanl

Buowi desmenvrnocmu obyuarouuxcs

PaznuyaTh IpOMBIIIUICHHEIE
MUKPOOPTaHU3MBI, KJIETKH U TKaHU PacTEHUH,
KUBOTHBIX KaK OMOTEXHOJIOTUICCKHUE
OOBEKTHI.

CpaBHUBATh MEXY COOON MPOLECCHI
XAUMHUYECKOTO CHHTE3a U OMOTEXHOJIOTHH.
BrisiBisTe HanbOonee 3 (heKTUBHBIE OOBEKTHI
OMOTEXHOJIOTUH.

XapakTepu3oBaTh 0COOCHHOCTH CTPOEHUS U
(GYHKIMU pa3IuYHBIX OMOJIOTUYECKUX
OOBEKTOB.

dopmynupoBaTh U OOBACHATH IPUHITUTI
paboTHl OMOTEXHOJIOTUIECKOTO ITPOU3BOICTBA
BBIOpAHHO TPYIIIBI BEECTB/

MaTepuaioB

PackpeiBaTh coziep:kanue TEpPMUHOB U
MOHATUI: COXPAaHCHUE PACTCHUN U
YKABOTHBIX, BUJbI KOJUICKIIHN

FeHETHYECKOT0 pa3HOo00pa3usl.

18



Temwbl 3auamui

Temwbl 3auamui

Konuuecmeo

yacoe

Konuuecmeo

yacoe

OcHoeHoe codepaicanue

JUTSI HAJICKHOTO COXPAHCHUS KOJUICKITHIMA
TCHETHYECKUX PECYPCOB PACTCHUHN U
KUBOTHBIX. [ToHSITHSI

0 MOJIEBBIX, IN VItro u kpuokosuekusax. PocT u
Pa3BHUTHE )KUBOT'O 0OBEKTA B 3aMKHYTOU
CUCTEME B KOHTPOJIUPYEMBIX YCIOBHUSIX: KaK
3TO BO3MOXKHO.

OCHOBHBIC ITOMEIICHUS IS

MOJIHOIIEHHOM padOThI

JabopaTopuu OMOTEXHOJOTUH (JTaMUHApHAs
KOMHATa, CBETOBAs, aBTOKJIABHAsI KOMHATHI,
MOMEIIIEHUE JIJIsI IPUTOTOBIICHUS TUTATEIBHBIX
cpeln, Moe4Has): ux GyHKIHUOHAI U
0COOEHHOCTH.

OcHoBHBIEC TPUOOPHI

TUIST OopraHu3anuu nabopaTtopuu
OWoTexHOJMOTUH, WX  (QYHKIUU  H
BO3MOKHOCTHU (2BTOKJIAB,

CYX0>KapoBO# mIkad, TUCTHILISATOD,

OcHosnoe codepoicanue

Buowi desmenvrnocmu obyuarouuxcs

OmnuchIBaTh MPOLIECC COXPAaHSHUS U
Pa3sMHOXKEHUS PaCTCHUM

B KOHTPOJIMPYEMBIX YCIOBHUSIX CPEIBI.
XapakTepu3oBaTh (aszbl poCcTa U Pa3BUTHS
pPacTeHU! B 3aMKHYTOU CUCTEME.
Paznuyare mpeuMyIiecTBa U HEJOCTATKH
Pa3IMYHBIX TUTIOB KOJUICKIIHH.

CpaBHHBATH dTAIbl paOOTHI

B J1a00OpaTOpuu OMOTEXHOJIOTUU. BBIABIATH
HanOosee 3 PeKTUBHBIC TPUEMBI TS
COXpaHEHHs 00pa3I0B pacTEHUHN U
KUBOTHBIX.

XapakTepu3oBaTh OCOOEHHOCTH
cTpoeHnss #  (QyHKIUM  00pas3IoB
pacTeHUM.

®opmynupoBaTh W OOBIACHITH MPUHIIHI

KPHUOKOHCEpBAIlUH PACTCHUI

Buowl oesmenvrocmu obyuarowuxcs
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Temwbl
3aHAMUU

Konuuecmeo

yacoe

pH-MeTp, Bechl, TamMmuHap-00KC, CTEPUIIU3ATOP
WHCTPYMEHTOB, CBETOBAs YCTAaHOBKA,
KJIMMaTH4yecKas kamepa, Y @-uoHu3arop,
XOJIOAWIBHUKH JIJI1 XpaHEHUS MUTATeIbHBIX
cpena u ap.).

NHcTpyMEHTHI J1s1 TPUMEHEHUsI METO/I0B
OMOTEXHOJIOTUM PACTeHUH (MpernapoBaibHas
UTJIa, CKaJIbIehb, TUHIIET, HOKHUITHI). OCHOBBI
TEXHUKHU 0€30MaCHOCTH TIpU padboTe

¢ mpudopamu. OCHOBHBIE TTPUOOPHI IS
opraHu3zanuu jJabopaTopun OMOTEXHOJIOTHU:
aBTOKJIaB, CyX0KapoBOM mikad, AUCTUILISATOP,
pH-meTp, Bechl, laMrHApP-O0KC, CTEPUITU3ATOP
MHCTPYMEHTOB, CBETOBAs YCTAaHOBKA,
KJIMMaTH4yecKas kamepa, Y @-uoHu3arop,
XOJIOAWIBHUKY J1JI1 XPaHEHUS

IMUTATCIIBHBIX CPCIA U AP.

OcHosnoe codepoicanue

Buowl oesmenvrocmu obyuarowuxcs
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WNHCTpyMEHTHI AJ11 MPUMEHEHUS METO0B
OMOTEXHOJOTUH PACTEHUI: MTpenapoBalibHasl Uria,
CKaJIbIeNb, MUHIIET, HOXKHUIIBL.

[Ipaktuueckas pabora «KynpTypHoe pacTeHue

B KYJbTYpaJbHOM COCYJIE: OIUIIN PAacTeHHUE B
pOOUpPKEY.

HccnenoBarensckass padbora «PocT uepeHkoB

paCTeHI/Iﬁ B BOIC C PA3HBIM

ypoBHeM pH»

4. KynbTypa KIeTok 8 MeTonb!l KyIbTyphl KIIETOK U TKaHEH B PackpbIBaTh cojiep:kaHre TEPMUHOB U

1 TKaHeH cenexuuu. KamrycHas KynsTypa. TIOHATHIA: KaJIyc, MPOTOIIACT,
KynbTypa kietok u arperaroB kietok. KynbTypa coMaTtuyeckuii THOpH/I, TaIlION I, IITaMM.
npoToruiactoB. [lomydyeHrne coMmaTnyeckux OmnwuchIBaThH MPOIECC KYIbTHBHPOBAHUS
rUOpHUI0B METOJIOM CIUSHUS U30JUPOBAHHBIX  KICTOK M TKAHEH paCTCHUI M )KUBOTHBIX.
IPOTOTIIACTOB. XapakTepu30BaTh Pa3HbIC ITATbI
Knerounas cenexuus. Mcronp3oBaHue raision i KyJIbTUBUPOBAHMS KJIETOK U TKAHEH pacTeHUM
B CEJICKIIUU. Y )KUBOTHBIX.
[Tpumeps! TpUMEHEHHS KYIBTYP BrisiBnsate Hanbosee a3 pexTuBHBIC
KJIETOK ¥ TKAaHEH B HAyYHBIX

Konuuecmeo
Temwvl 3anamui wacos OcHosHoe cooepaicarue Buowl oesmenvrocmu obyuarowuxcs
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Temwt 3auamuu

Konuuecmeo

uacoe

UCCJIEIOBAaHUAX U B IPAKTUKE PA3IUYHBIX
HWMW: 3HaKOMCTBO ¢ IUTEpaTypOr —

Hay4YHBIMHU

nyOIMKalHUSIMH IO pa3HbIM 00bEKTaM (MUKPOOHI,
pacTeHus1, )KUBOTHBIE).

XapaKTepUCTUKA KJIETOK, KYJIbTUBUPYEMBIX IN
vitro. MopgoreHeTnyecKkue myTH pa3BUTHsI
KJICTKH IN Vitro.

N3BecTHBIE KOMIEKIIMN OMOTEXHOJIOTHYECKUX
00BEKTOB — UX POJIb, 33]]a4H, COCTAB,

npuMepsl (IN VItro KOJJICKIIUU pacTCHUH,
KOJUIEKIIMH IITAMMOB MUKPOOPTaHU3MOB.
Cemunap

110 MPOYUTAHHOMN JTUTEPATYPE, TOKIAIBI

oOydJarommxcs).

buorexnonorus IIPOU3BOACTBA KYJIbTYPhI KIICTOK,

TKaHEW U OPraHoOB

pacTeHuM.

OcHosHoe coOoepoicarue

METObI KyJIbTUBUPOBAHUSA KIIETOK U TKAHEU
PaCTEHNM, KUBOTHBIX, MUKPOOPTaHU3MOB.
XapakTepu30BaTh 0COOCHHOCTH

CTpoeHUs U (YHKIIMU KIETOK U

TKaHEW PaCTEHUM, )KUBOTHBIX,
MHUKPOOPTaHU3MOB.

dopMyIUpOBaTh U OOBSICHATH MPUHITUTT
BBKMBAEMOCTH, POCTA U PA3BUTHUA

KYJIbTUBUPYCMBIX KJIICTOK U TKaHEH

Buowt dessmenvrnocmu obyyarowuxcs
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5. [TurarenpHbIE 2
Cpeabl s
arpoOMOTEXHOJIOTHIA

Konuuecmeo

Temuvt 3auamuu
yacos

[Ipaktuueckas padota «lIpoTomnactel KIETOK».

UccnenoBatenbckas padbota
«CynIecTBYIONMINE KOJUICKIINY KJIETOK U
mTamMmMoB B Poccuu u ux poin

B Pa3BUTHUU T€HETUIECKUX
TEXHOJIOTUI.

UccnenoBatenbckas pabota

«I".J1. KaprieueHKO KaK reHETHK-

HKCIIEPUMEHTATOP U OMOTEXHOJIOI

MaKpo— U MUKPOSJICMCHTBI, HCTOYHUKHU

YIJI€BOAOB, BUTAMUHEI, KCIIUPYIOINIUC aICHTHI.

Twunpl TUTaTEILHBIX CpCa — XKUIKUC U TBCPIABIC.

[IuTarenpHbIC CpEabI

JU1s1 OMOTEXHOJIOTUH pacTeHui. PaspaboTka
HOBBIX IMUTATEIBHBIX CPEJI, B TOM YHUCIIE
BKJTFOUAIOIINUX OMOCTUMYIISITOPHI M IPYTHE

perynsaTopsl pocta. MeTobl

OcHosHoe coOoepoicarue

PackpsIBaTh coJiepKaHUE TEPMUHOB U
MOHSATUI: UTATeNIbHAS CPEA, KOMIIOHEHTBI
UTaTENIbHOM cpensbl, pH pacTBopa.
OnuceIBaTh IPOLIECC TPUTOTOBIICHUS
MUTATENIBHBIX CPEJ] AJI PA3HBIX OOBHEKTOB.
XapakTepu3oBaTh MPOLECC

IIPUTOTOBJICHHUS MU TATEIBbHBIX CPENL B
3aBUCUMOCTH OT BEIOPAHHOTO

00BEKTa UCCIIEJOBAHMS.

Buowi dessmenvrHocmu obyyarowuxcs
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Temwt 3auamuu

6. Perymaropsl

pocTa Kak

Konuuecmeo
4acoe
4

ONTUMH3AINU TUTATCIbHBIX CPC. OcCHOBHBIC

KOMITIOHCHTEI TMTATCIIBHBIX CPC

(MaKpOG)JICMeHTBI, MUKPOI3JICMEHTBI, UICTOUYHUKHA

YIJIEPOJA, BATAMUHBI, )KEJMPYIOLIME areHThI,
PeryJsTOphl pOCTa).
Yposens pH nutatenbHON Cpesibl U €T0

BIIMsSIHUE Ha pa3BUTHE pacTeHuil. Becel, pH-

METp.

JlaGoparopnas pabota «I[IutarenbHbie cpebl U

YCJIOBUS KYJIbTUBUPOBAHUS, KYJIbTYPhI
PACTUTENBHBIX KJIETOK U TKAaHEW».
[Ipaktuueckas padbota

«IIpuroroBiaeHne CTOKOBBIX (MATOYHBIX)
pPacTBOPOB MaKpO- U MUKPO3JIEMEHTOB
MMATATEIIBHOM CPEIbI 1O Mponucu Mypacure u
Cxyray.

[IpakTtuueckas pabota

«IIpuroroBiaeHne NUTATENBHBIX CPE IS

BBEJICHUSI B KYJBTYpY IN Vitro»

OcHosHoe coOoepoicarue

Poct u pazButue pacrenuid. OCTanabHbIE 3TAIlbI

oHTOreHe3a. O01IMe 3aKOHOMEPHOCTH pOCTa

Paznuyarh TUIIBI MUTATEIBHBIX CPEIT B
3aBUCHUMOCTH OT 33/1a4d KYJIbTUBUPOBAHMUSL.
CpaBHHMBATh PaCTBOPUMOCThH BEIIECTB BO
BpEMsI IPUTOTOBJICHUS MUTATEIILHBIX CPE]I.
CpaBHUBATH TUIIBI TUTATEIBHBIX CPEJI B
3aBUCHUMOCTHU

OT UX COCTaBa.

BrisBisTh Hanbosiee BaXKHbIE KOMITOHCHTBI
MATATEIbHON CPEIbl M MPOTHO3UPOBATH

3¢ eKT OT HEXBATKH KaXI0T0 U3
KOMITOHEHTOB.

XapakTepu3oBaTh (PYHKIIMHM KOMIOHEHTOB
NUTATENbHBIX cpell. DopMyTHUpoBaTh U
OOBSICHATH MIPUHITUT KYJIbTUBUPOBAHUS
pacTeHHil Ha MUTATENbHBIX cpeaax

pa3IMIHOTO COCTaBa

Buowt dessmenvrnocmu obyyarowuxcs

PackpeiBaTh copep:kaHHE€ TEPMHUHOB U

MOHSITUN: (PUTOTOPMOHBI, PETYISATOPBI POCTA
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(akTopsl
ycrexa
OHOTEXHOJIOTUH

pacTeHui

Temwt 3auamuul

7. buorexuoJsiorus
pacTeHun

Konuuecmeo
yacoe

10

pacTEHHUM.

OcHoBHBIE KJ1acChl (PUTOTOPMOHOB (AYKCHHBI,
IUTOKUHUHBI, Tn00epesunbl, ABK, stuen u
Ip.) ¥ UX (PYHKIMH HAa pa3HbIX 3Tanax
Pa3BUTHS PACTEHUS.

M3BeCTHBIC TEHETUUECKUE MCXaHHU3MBI,

KOHTPOJIMPYIOIINE POCT U PA3BUTHE PACTEHHIA.

DHJIOTCHHBIE U YK30TCHHBIC
PETYISATOPHI POCTa PACTEHUH B
poOupKe.

JlaGoparopnas pabota
«DeHoTUTINYIECKAs OIICHKA POCTA

Y Pa3BUTHUS PACTCHU B 3aBUCHMOCTH OT
HaJIU4Ius (PUTOTOPMOHOB

B [IUTATEIILHOU CPEIIEN

OcHosnoe codepoicanue

Bo3MoXHOCTH TpUMEHEHHS arpOOUOTEXHOIOT U

B CEJICKLIMHU, CEMEHOBOJCTBE U
MATOMHUKOBOJCTBE. bOJIE€3HN 1 HUMMYHHUTET
pacTeHuN:

ot H.W. BaBuioBa 10 COBpeMEHHOCTH.

yCKOpeHHaH " TpaalullIMOHHAaA CCIICKIINA:

pacTEHUM.

OnucheIBaTh MPOLECC POCTA U

pPa3BUTUA PACTCHUM.

XapakTepu3oBaTh MPOLECC pOCTa

Y pa3BUTHS PACTEHUN B 3aBUCUMOCTHU OT
TE€HOTHIA U OKPYKAOIIUX YCIOBHM.
PasnuyaTh QyHKIIMM pETYIATOPOB POCTA.
CpaBHUBaTh QYHKIUU PETYIATOPOB POCTA.
BoIsiBisATE QYHKIIMM PEryasiTOPOB pocTa Mo
IpeAI0KEHHBIM 2 PeKTam.
XapakTepu3oBaTh OCOOEHHOCTH CTPOEHUS U
(YHKIMM pa3IMYHbIX (PUTOTOPMOHOB.
dopmynrpoBaTh U OOBSICHATH

IPUHLUI BO3JCHCTBUS (PUTOTOPMOHOB Ha

POCT U pa3BUTHUE PACTECHUMN

Buowt oesmenvrnocmu obyuarowuxcs

PackpeiBaTh coziepkaHue TEPMUHOB U
IOHATHUM: CEJIEKLIUS, CEMEHOBOJICTBO,
MMATOMHUKOBOJCTBO, MUKPOPa3MHOXKEHNE
pacTeHuM, 03I0POBJICHUE PACTEHUM.
OnuceIBaTh NPOLIECC MUKPOPA3ZMHOKEHHUS

paCTeHHﬁ, CO3aHHs HOBOT'O HCXOAHOI'O
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Temvl 3auamu

Konuuecmeo

yacoe

COKpallaeM CpOKH IOTYyYEHHs] HOBBIX COPTOB.
OcHoBHBIE METOABI cenekuuu. ['nbpuanzanus.
®dopmbl 0TO0pa. OCHOBHBIC HAPABJICHUS
CEJIEKLIMU: YIYYLIEHNE YPOKAUHOCTH,
YCTOMYMBOCTHU

K OMOTHYECKUM U aOMOTUYECKUM (PaKkTopam.
O310poBIEHNE PACTEHNN OT BUPYCOB C
MOMOIIBI0 METOJI0B OMOTEXHOIOTUHU: METO/IbI
KYJbTYPbI allUKAJIbHBIX MEPUCTEM,
TEpPMOTEpANNHU, XEMOTEpPAUU, KPUOTEPAITUUN U
KOMIUIEKCHOM Tepanuu. [lomyuenue

O340POBJICHHOI'O ITOCAA0YHOI'O

OcHosHoe codepoicanue

Marepuaia — K1yoHel kapTodens U caKeHIIeB
TUTOJIOBBIX KYJIBTYD.

KynpTuBHUpOBaHNE pacTUTEIHLHOTO MaTepHalia B
KyJIbType IN VItro: oCHOBHBIC TPUHITUIIBI U
MOJIeNH KynbTuBUpOBaHus. Kamrycorenes,
CYCIICH3MOHHBIE KYJIbTYPhl PACTEHUH.
Mukpopa3MHOKEHUE PACTCHUM.
DxoHOMHUYEeCKUM 3P PeKT OT

BHEJIPECHUSI METOJIOB

MaTepualia Jyuisl CeJIeKIUH, 0TOopa,
03JI0POBJICHUS PACTEHUH U MOJIy4YECHUS
03I0POBJICHHOI'O II0CAI0YHOI'0 MaTepurala.
XapakTepu3oBaTh MPOLECC

YCKOPEHHOU Y TPAJAULIMOHHOU

CEJIEKLIMU, MUKPOPa3MHOKEHUS,
0310POBJICHUS PACTEHUM.

Pa3znuyaTh METOJIBI CeNEKIINH, CTIOCOObI
03710poBJIeHUs pacTeHuid. CpaBHUBATh
METOJIbI CEJIEKIIUH, CIIOCOOBI 03/10POBIICHUS
pacTeHU.

BrisBnsaTe HanOoJiee 1 HauMEHEe

Buowi desmenvrocmu obyuarowuxcs

s PeKTUBHBIE CTTOCOOBI TOTYICHUS
UCXOJHOTO MaTepuana

JUTSI CEJIEKITUH; 03/TOPOBJICHUST PACTCHHIA.
XapakTepu3oBaTh 0COOCHHOCTH U (PYHKITUU
METOJIOB CEJIEKIUH, CTIOCOOOB 0310POBICHUS
pacteHuil. DopmMyIUpOBaATH U OOBACHITH
MPUHIIAT TPATUITUOHHONW U YCKOPEHHOU
CEJICKITUH, TIPUHIIUATI PAOOTHI TOTO WM MHOTO

METOJ1a O30POBJICHUS PACTEHUN
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Temwvt 3anamui

Konuuecmeo

yacoe

OMOTEXHOJIOTUH B PACTEHUEBOJICTBO.
Kpuoxpanenue pacteHuii.

Kpuomnporexropsl. [locTkprorennas
pere”epanus. buonornueckue cpeacraa
3aIUTHI PACTEHU: MPEUMYILIECTBA

Y NIEPCIIEKTUBBI IpUMEHEHHUs. TepMoc u cocy
JIptoapa ¢ ’KUJAKUM a30TOM, KpUOITPOOUPKHU.
[IpakTrueckas padora «Pa3mHoOXkeHNE

ITJIOJOBBIX paCTGHI/Iﬁ YCPCHKOBAHUCM

OcHosHoe coOepaicanue

Y MUKPOPa3MHOKEHUEM — IIPUMEP MaJIMHBI (MU
3€eMJISTHUKH, €5KEBUKH, CMOPOJIUHBI)».
[IpakTudeckas pabora «BBeneHne pacTeHUl B
KyJBTYpY IN VItrO u mozaaep:kaHue YHCTOM
KYJIbTYpPbI SKCILUIAHTOB.

[Ipaktuueckas pabota «PazMHOXkeHUE KapTOQes
B IPOOUPKEY.

UccnenoBarensckas padota «Kak momydaror
MOTOMCTBO BET€TaTUBHO PAa3MHOKAEMbIX KYJIbTYD
eciu

He cemeHamu?» HccienoBarenbekas

pabota

Buowi oesmenvrnocmu obyuarouwuxcs
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«BpIpaluBaHue pacTeHUH B

IpOOUpPKEY.

UccnenoBatenbckas padora «Kak 00xbs
KOpPOBKa ypO’Kau criacana — O COBPEMEHHBIX
crocobax

OMOJIOTMYECKOH 3aIIUThl PACTEHUI

HNTOI'O 11O 34
MOIVYIJIIO
. Konuuecmeo
Temvl 3auamuil OcHosHnoe codepaicanue
uacos

Monyib «CoBpeMeHHbIE OHOTEXHOJIOTHH B cesieknun». 11 kimacc (34 u)

Buowi oesmenvrnocmu obyuarowuxcs
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1. 'eHeTHUeCcKHE

pecypcesl Poccun

Temuvt 3auamuu

Konuuecmeo

uacoe

Crtpareruu coxpaHeHHUsI TEHETUYECKUX PECYPCOB.

CoxpaHeHue pacTeHHAN
in situ u ex situ.

buopecypcusbie konneknuu Poccun. Konnexuus

F€HETUYECKUX pecypcoB pactenun BUP.

I'epb6apuiit BUH. Konnekus renernueckux

pecypcoB xkuBoTHbIX BHUNT PXK. Konnekuuu

kieTok 1 mramMmmoB BHUNCXM.
UccnenoBarenbckas paboTa
«ITo marepuanam popyma

«["enetnyeckue pecypcebl Poccum»

OcHosHoe coOoepoicarue

PackpriBaTh coiepkaHie TEPMUHOB U
TIOHSTHIA: COXpaHEHUE pacTeHuit in Situ u
ex situ.

OmnwuchIBaTh MPOIECC COXPAaHEHHSI PACTCHHM
B YCJIOBUSIX IN SitU u ex Situ.
XapakTepru30BaTh CIOCOOBI COXpaHEHUS
pacTeHU! B YCIOBUAX

in situ u ex situ.

Paznudathk criocoObl COXpaHEHUs! PaCTEHUN B
ycoBusx in Situ u ex situ. CpaBHUBATH
0COOEHHOCTH COXpaHEHHs pacTeHUH B
YCIIOBHSAX

in situ u ex situ.

BrisBisaTe Hanboee 3¢ HEeKTUBHBIN MPHEM
IUIs1 COXpaHEHUs] KOHKPETHOro 00pasia
pacTEHUI.

XapakTepu3oBaTh 0COOCHHOCTHU U (YHKIIHH.

DopMyIHPOBATH U OOBSICHATH

Buowt dessmenvrnocmu obyyarowuxcs

IPHHIMII IN Situ 1 eX Situ coxpaHeHus

TEHETUYECKUX PECYPCOB PACTCHUI
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2. OCHOBBI TEHETHKH

H CCIICKIINU

Temwt 3auamuul

Konuuecmeo

yacoe

HacnencTBeHHOCTh 1 U3BMEHYHUBOCTH — OCHOBHEIE

CBOMCTBA KUBBIX OPraHU3MOB. VI3MEHUMBOCTH
MyTallMOHHAsA U MOJIU(PUKAITMOHHAS.

I'en — MaTepuanbHbId HOCUTED
HAaCJIEICTBEHHOCTH U U3BMEHYHUBOCTH.
HyknenHoBbI€ KUCIIOTHI.

Jlokanu3aiusi FeHETUYECKOr0 MaTepuaia B
kinetke. Jlenenue knerok. Perumkanus JIHK.
OcHOBHas JoTMa MOJISKYJISIPHON OMOJIOTHH.
Tpanckpunuums. Tpancisiuus. Myranuu.
3aKOH rOMOJIOTUYECKUX PSIIOB

B HACJEICTBEHHOW wu3MeHunBocTH H.U.
Basunosa B 1920 u 2020 rr. IlpakTuyeckas
paboTta

«MoaudukamoHHass U3MEHYUBOCTh

B Ipupojie» (coopaTh U CPABHUTH

OcHosnoe codepoicanue

JIMCThsSI, IBETKHU C OJTHOTO PACTEHUS W/WJTH C
pPa3HbIX).
HccnenoBarensckas padora «I' MO —

9TO MyTaIlUH WJIH MOJAUDHUKALINH 7>

PackpbsiBaTh coiep:kaHie TEPMUHOB U
MOHSTHM : HACJI€ACTBEHHOCTb,
n3MeHunuBOoCTh, reH, [JHK, PHK, 6enoxk,
3aKOH F'OMOJIOTUYECKHX PSJIOB B
HAaCJICICTBEHHON N3MEHYHUBOCTH.
OnuchIBaTh MPOSBICHUS MOU(PUKAIIMOHHOM
Y MyTallUOHHOW U3MEHUYUBOCTH, CTPOCHUE
JIHK u PHK, 6enkoB.

XapakTepu30BaTh CTPOSCHUE U PYHKIIHH
HYKJIEMHOBBIX KUCJIOT, OEITKOB.

Paznuuath TMIBI U3MEHUYUBOCTU. CpaBHUBATH
MYTAIMOHHYIO U MOJIU(PUKAITTOHHYO
U3MEHYUBOCTD. BBISIBIATE MOAUBUKAIIY U
MyTaIlid. XapaKTepu30BaTh OCOOEHHOCTH U
dbynknuu JIHK, PHK, 6enkos.

dopmyupoBaTh U OOBICHATD

Buowt oesmenvrnocmu obyuarowuxcs

IMPUHIOMAII I[GﬁCTBH?I 3aKOHAa T'OMOJIOT'MYCCKHUX

PAIOB

B HaCHeHCTBeHHOﬁ N3MCHYNBOCTH
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3. Nnxenepus

B OMOJIOTUH
pacTeHui

Temuvt 3anamuul

15

Konuuecmeo

yacoe

Kiterounast ¥ reHHast HHKEHEpUsl paCTEHAN
IUI pa3BUTHA cenekuuu. [Ipuponno-
TpaHCT€HHBIEC pacTeHus. PacTeHus-
ouodabdbpukmu.

buorexHonornuyeckre METOIb!I B

CEJICKLIMH PACTCHUM.

['eneTnueckoe perakTupOBaHUE
KYJbTYPHBIX pacTeHul. Yem

T€HETUYECKOE PETAKTUPOBAHUE
OTJIMYAETCS OT FTEHETUYECKON

MOAUBUKAIIH.

IToriCk HOBBIX T€HOB-MHUIIICHEH ; CyICCTBYOIINEC

METOIUKH.
IIpoBenenue in silico anammuza. I'eHHas
HHKEHEPHUS 3€PHOBBIX KYJIbTYp. I eHHas
UHKEHEPUS

XJonyaTHuKa. I eHHas HHIXCHCPHA

OcHosnoe codepoicanue

PackprIBaTh cojiepKaHie TCPMUHOB U
MOHSATHI: KJICTOYHAS ¥ TeHHAS] HH)KECHEPHUS
pacTeHui, reHeTHYECKOe PeIaKTHPOBAHUE,
I'MO, in silico ananus.

OnuchIBaTH MPOLECC KIICTOYHOM U TeHHOM
UH)KCHEPUH PACTCHHM, IPUHIIUIIBI
I'CHETHYECKOI0 PEIaKTHPOBAHMS, CO3IaHHE

I'MO, stansr in silico ananusa.

XapaKTepI/I3OBaTB COBPCMCHHBIC NOCTHUKCHUSA

T€HHOW U KJIIETOYHON MH)KCHEPUH Pa3HbIX
BUIOB pacTeHUi, mposeaenue in silico

aHaJIn3a.

Paznnyats I'CHHYIO U KJIICTOYHYIO HHIKCHCPUIO.

CpaBHUBaTh OMOTEXHOJIOTHYECKHE

Buowi oesmenvrnocmu obyuarowuxcs
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4. nxenepus

B OMOJIOTUH
JKUBOTHBIX

ToMara. ['eHHas unxeHepus cou. I'eHnas
WHKEHepUs IJI0I0BbIX KyNIbTyp. ['eHHas
WHXEHEepHus KapTodes.

[Mpaktuyeckas padora «IIposeaenue in silico
aHaM3a JJig MOMCKA HOBBIX F€HOB-MUILICHEH
JUTSl peIaKTUPOBAHUS KYJIbTYPHOTO PACTEHUS

(Ha BBIOOD)»

CoBpeMeHHBIE METOIBI

B )KUBOTHOBOJICTBE: TPAHCIUIAHTAIIHS SMOPHOHOB,
XHUMEPHBIC KUBOTHBIC, KIIOHHPOBAHNE.

['enHas nH>xeHepus B

’KUBOTHOBOJICTBE.

[TpakTraeckas padbora «IIpoBenenue in silico
aHaJIM3a JUTsI IIOMCKA HOBBIX T€HOB-MUIICHEH

JUTSL pEAAKTHPOBAHHS

YKUBOTHOTO» (Ha BBIOOD).

METOJbI B CEJEKIUU PACTCHUN. BBISABIATH
pa3Inuus MEXAY FT€HETUYECKUM
PEIAKTUPOBAHUEM U T€HETHYECKOU
MOAU(PUKALUEH.

XapakTepu30BaTh 0COOEHHOCTH U (PYHKITHH.
dopMyIupOBaTh U OOBSICHATH MPUHITUTT
KJIETOYHOWU U TEHHOU MHXKEHEPUH,
F€HETUYECKOT0 PeAaKTUPOBAHUS U
reHETUYECKOM

MoaupUKaAITIH

PackpbIBaTh cojiep:kaHuE TEPMUHOB U
TMOHSITHH.

OnuchIBaTh TPAHCTUIAHTAITNIO SMOPHUOHOB,
XUMEPHBIX )KMBOTHBIX, KJIOHUPOBAHUE.
XapakTepu3oBaTh TPAHCIIJIAHTALIUIO
YMOPHOHOB, XUMEPHBIX )KUBOTHBIX,
KJIOHUPOBAHMUE.

PaznuyaTh TpaHCIUTaHTAIIHIO

SMOPHOHOB, XUMEPHBIX )KUBOTHBIX,
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Temwbl 3auamui

WUTOTIO IO
MOJIYJIIO
OBILEE
KOJIMYECTBO

YACOB IIO
I[TPOTPAMME

Konuuecmeo

yacoe

34

68

OcHosHoe codepaicanue

Hccnenosarenbckas padota «I'eHHas
UHKEHepHUs )KUBOTHBIX: apI'YMEHTHI 32 U

IMPOTHUB»

Buowi oesmenvrocmu obyuarowuxcs

KJIOHUPOBAHHUE.

CpaBHUBATh TPAHCIUIAHTAIUIO YMOPHUOHOB,
XUMEPHBIX )KUBOTHBIX, KJIOHUPOBAHHUE.
XapakTepu30BaTh 0COOEHHOCTH U (PYHKITHH.
dopmynupoBaTh U OOBACHATH MPUHIUTI
TeHHOU WHXEHEPHUH, TE€HETUYECKOTO
pPEAAKTUPOBAHUS U

reHEeTHYECKON MOoAU(UKAITIU

33



MPAJIOXKEHUE. PUJIBbMbI U 3ATIMCH TEJEBU3UOHHBIX
IMPOI'PAMM

Moay.sib «ArpoTexHOJIOrHH HacTosmero H Oyaymero». 10 kiacc

Tema 1. Buomexnonozus Kak HaAyKa

JoxymenTanbublii ¢punsM Ceprest bpunesa «Hoselii ceet. Huxonait Basumosy. —
URL: https://smotrim.ru/video/2618068

JoxymenTtanbubiii ¢uisM «CeMeHa, KOTOpBIE cracyT denoBedecTBo». — URL:

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

Monay.is «CoBpemenHbie GHOTEXHOJIOTHH B cejexknum». 11 kaace

Tema 1. I'enemuueckue pecypcst Poccuu

JloKyMeHTaNnbHEI QuibM «3070ToH 3eneHsId 3amacy». 15 anpens 2023. — URL:
https://smotrim.ru/video/2594704

Tema 2. OcHogbl 2eHeMUKYU U CeleKuuU

duneMel u3 1HKIa «Matpuna Haykm». Science and plants. Hayka u pacrenus.
3epro6o60ossie. — URL: https://www.youtube.com/watch?v=nCf{9dl1Fpa8

Tema 3. Husicenepus ¢ buonozuu pacmenui

®uneMel u3 nukna «Marprna Hayku». Science and plants. Hayka u pacreHus.

COI''TACOBAHO

PykoBoauTteneM 1ieHTpa 00pa3oBaHus
€CTECTBEHHO-HAYYHOM U TEXHOJIOIHYEeCKOH
HanpapleHHoCcTe# «Touka pocTa» Ha Oase

MOBYCOIII Ne 11 mm. FO.A. Tarapuna
cTaHuIBl becckopOHOM
/47 O Munaesa
ot «30 » asrycra 2023r
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