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HOACHUTEJBHAA3SAIINCKA

AKTYyaJIbHOCTh M Ha3HauyeHWe mporpammbl. [Iporpamma paspaboTana B
COOTBETCTBUH C TpeOoBanusamu DdenepanbHOr0 rocymIapCTBEHHOTO 00pa30BaTEIIBHOTO
CTaHaapTa OCHOBHOTO o011ero
o0pa3oBaHUs,0pPUECHTUPOBAHAHA00ECTICYCHUECUH AN BHU Ty ATbHBIXIIOTPEOHOCTEHO0 yJatoI]
WXCSIMHAIIPABICHAHAOCTKEHUCTITIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHSI ITPOTPAMMBI
OCHOBHOT'O o01ero 00pa3oBaHUs
CYy4€TOMBBIOOpaYyYaCTHHKAMHUOOPA30BaATEIbHBIXOTHOIIICHUHKYPCOBBHEYPOUHOUICATEINh
HOCTHU.JTOIMO3BOJISIETOOCCTIEUN ThE IMHCTBOOOs3aTeNbHBIXTpeO0BaHUHDI'OCBO  Bcem
MIPOCTPAHCTBE MIKOJIHLHOTO 0OPa30BaHUS: HE TOJIHKO HAa YPOKE, HO U 3a €TOoTpe/IeIaMu.

AKTyalTbHOCThPeTM3AIUUIaHHOUITPOTPAMMBIOOYCIIOBIIEHACAMOHOCOOCHHOCTHIO
POEKTHO-UCCIICIOBATEILCKON  JICATEIIBHOCTH. JTa JEATEIBHOCTh JIGKUTB OCHOBE
M03HABATEILHOTO UHTEepeca pebeHka, SIBIISICTCS 3aJI0TOM YMCHHS
TUTAHUPOBATHIIO0BICICHCTBUMBAXKHBIMYCJIOBHEMYCIICIITHOpeanu3anuuuaei.J lroosiens
MEHEHHSICOBPEMEHHOT000IIIeCTBACBI3aHBICITPOSKTAMUNHUCCIICIOBAHUSIMU—
BHayKe,TBOpUYECTBE, OW3HEce, OOIIECTBEHHON >XKM3HU. [103TOMy BaKHBIM SJIEMEHTOM
Pa3BUTHSUTMYHOCTHOOYJAIOIIETOCASIBISIETCA(OPMUPOBAHUEOCHOBHBIXHABBIKOBIIPOEKTH
0-HUCCIIEI0BATEIbCKOMIES TEILHOCTH.

[IporpammoitnpenycMoTpeHO(HOPMUPOBAHHECOBPEMEHHOTOTEOPETHIECKOTOYPOB
HSI3HAHUH,aTaKKEHITPAKTUYECKOTOOIBITApA00THICTIA00PATOPHEIMOOOPYI0BAHUEM,
OBJIaJICHUE pueMaMu UCCIIeIOBATEIIbCKON JESITEIIHOCTH.
MeTtoasiopranuzanunodpazoBaTeIbHONMHAYIHO-
MCCIIEI0BATEIbCKOUIEATETLHOCTUIIPEIYCMATPUBAIOTPOPMUPOBAHNEYOOyIAFOIIINX CSTHEC
TaHJAPTHOTOTBOPYECKOTOMBITIUICHHUSI,CBOOOIHICAMOBBIPAKCHHUS
WVHUBUTYTBHOCTUCY K ICHHH.

JIsimoTHOTOyUeTanoTpeOHOCTE Ny YanuX CSIBIPOT paMMEN CITONTb3y e TCs TG hepeHIT
MPOBAHHBIMIIOAXO/T, 4TOCTUMYIUPYETYUAIIETOCSIKYBEITNICHHIOIOTPEOHOCTH B
VH/IMBHUIYJILHOM, MHTEIICKTYa IbHOM u MO03HABATEILHOM
JeSITeIbHOCTUUPA3BUTHIOHAYYHO-
HCCIIeI0BaTEIhCKUXHABBIKOB. [ [porpamMmmMacTaneTBOCTpeO0OBaHHONBIIEPBYIOOUYEPEIBIIIKO
JTHLHUKAMU,KOTOPBIEUMEIOTCTOMKUMMHTEPECHCOOTBETCTBYOIITYFOMOTHBAITUIOKU3YICHUTO
MIPEAMETOBECTECTBEHHO-HAYYHOTOITMKJIA,ECTECTBEHHBIMHAYKAMU TEXHOJIOTHSIM.

BniogpocTkoBOMBO3pacTeydaInecs mposBIsIIOTCBOI03aNHTEPECOBAHHOCTHBTOMHITN
MHOWOOIaCTU3HAHUI , HAyYTHOMHAIPABJICHUUMITHIIPOPECCHOHATBHON A TENFHOCTH. Tak
UMOOPa30MITPOUCXO0AUTHOPMHUPOBAHUETIO3HABATEILHOUUIIPO(PECCHOHATBHOM
COCTaBIISIONICH JUYHOCTH, IOMOTaeT ydaniemycs B
OTpeAeeHUNOYAyIIeT0)KU3HEHHOT Oy THUBITPO(heCCHOHATEHOMBBIOOPEITOCICOKOHYAHU
smkoJel.[TI0100HOTO poma 3aMHTEPECOBAHHOCTh CTHUMYJIUPYET TOCTOSHHOE MKEITaHHE
IITKOJTFHUKAKIO3HAHUIOHOBOT0,PACIITNPEHUIONYTITY OJICHUIOCOOTBETCTBYFOIITUX3HAHUN, U



MOJTy4YE€HUIOHOBBIXBTOMYHCIIEIPAKTUYECKUXHABBIKOB,aTAK)KEMOTUBHPYETYHaIErOCsSHA
poOpUEHTAITHIO.

[IporpamMMa HaleneHa Ha NOMOIIb PEOEHKY B OCBOEHMM OCHOB OpraHHM3alUU
MOCYILIECTBIECHUS! COOCTBEHHOM MPOEKTHO-UCCIIEN0BATENbCKON AESITENBHOCTH, @ TAK¥Ke
BIIPHOOPETEHUNHEOOX0JUMOTOOIIBITAISIPa00ThIHAIUH U BUAY ATbHBIMUCCIIEIOBAHUEM
win npoektoMm.lIporpamMma MOMOXKET WIKOJBHUKY B 0Oojiee TIyOOKOMU3YYEHUU
MHTEPECYIONIEH ero 00JacTh €CTECTBEHHBIX HAayK, a TakKe B MPUOOPETECHUHBAYKHBIX
COLIMAJIbHBIX  HABBIKOB,  HEOOXOAMMBIX Uil  NPOAYKTUBHOM  COLIMATU3ALUU
U(OPMUPOBAHUATPAKIAHCKONITOZULINN:

— HaBBIKACAaMOCTOSITEJIbHOTOPEILIEHUSAAKTYAJIbHBIXUCCIIEI0BATEIbCKUX UITUITPAKTUYE
CKHX3aJa4,BKIII0UYaI0LIET0BCEOsTyMEHUEBU/IEThUaHATM3UPOBATHIIPOOIEMBI, HY K TAIOLIIE
CSIBpPEILICHUHU,YyMEHUEACTAIbHOPOPA0aThIBATh U PEATU30BBIBATHCIIOCOOBIPAOOTHICHUMH,
YMEHHETIJIAHUPOBATECOOCTBEHHYIOPa0OTYCAMOCTOS TEIIbHOKOHTPOJINPOBATHCBOEIIPO/IB
WKCHHEK)KETaeMOMYPE3yIbTaTy;

— HaBbIKareHEPUPOBAHUANOPOPMIICHUSICOOCTBEHHBIX U IEH,001€UeHUNXBY T0OHYIO
IUIApacupocTpaneHusihopmy;

HABBIKAYBAKUTEJIbHOTOOTHOIICHUSKYYKUMB3TIIS IaMUH1EIM,0(pOPMIICHHBIMBpaOOTax ]
PYTUXJIIIOJEH, IPYTrUXaBTOPOB—BIIa1€IbIIEBUHTEIIIEKTYaJIbHONCOOCTBEHHOCTH;

— HaBBIKAMyOJIMYHOTOBBICTYILUICHUATIEPEA00IbIIONaY ANTOPUEH,aPTyMEHTUPOBAHHUS
MOTCTAauBaHUSACBOEHTOUKN3PEHUS,0TBETOBHABOIIPOCHICBEPCTHUKOB U B3pOCIIBIX,
yOex1eHHs IpYruX B CBOEH MpaBOTE, NPOABMKEHNS CBOUXU/IEH;

— HaBBIKapabOTHICOCIIENATU3UPOBAHHBIMUKOMITBIOTEPHBIMUIIPOT PAMMAMH,JTa00pa
TOPHBIMOOOPYI0BAaHUEM, TEXHUUECKUMHUYCTPOHCTBAMU,0M0IMOTEUHBIMU(OHTAMUUUHBI
MHUPECYPCaMU,CKOTOPHIMUMOKETOBITHCBSI3aHATIPOEKTHO-
HCCIIEIOBATENbCKASIEATEIbHOCTHIIKOIbHUKA.

Kpometoro,paboTakonbHUKaHAIITPOESKTOMUIMHUCCIIET0BAHUEMOYIETCIIOCOOCTBO
BaTbUPA3BUTUIOEI0aJIEKBATHON CAMOOLIEHKH.

[IporpaMmakypcaBHEYpPOUHONIEATEIBHOCTUPA3PA00TaHACYYETOMPEKOMEH ALNN
nporpammbiBociiutanusi MBOY — COIII Ne 20 r.Opna. ITonposBisieTcs:

— B IPUOPUTETE  JMYHOCTHBIX  PE3yJbTaTOB  pEANU3aLUU  [POrPaMMBI
BHEYPOUHOIIEATEIbHOCTH, HAILIEIINX CBOCOTPAKEHUEUKOHKPETU3ALIMFOBIIPUMEPHOMIIP
OTrPaMMEBOCITUTAHUS;

— BBO3MOXXHOCTMKOMIUIEKTOBAHUSAPA3HOBO3PACTHRIXIPYIILIIOpraHU3a PO op
MEHTALIMOHHONIEATEIbHOCTUILKOJIbHUKOB,BOCIIUTATEIbHOE3HAYEHUEKOTOPBIXOTMEYAET
CSIBIIPUMEPHOUIIPOTrpaMMEBOCIIUTAHUS;

— BUHTEPAKTUBHBIX(OPMaX3aHATUIIIAIIKOIbHUKOB,00€CIIeYMBAIOIINX OOBIITYIOUX
BOBJIEYEHHOCTbBCOBMECTHYIOCIIEIarOTOMUPYTUMHIETBMUAESTEIbHOCTEUBO3MOXKHOCT
bOOpa30BaHUSHAEEOCHOBEIETCKO-

B3POCJIBIXOOIIHOCTEN, KITF0OUEBOE3HAUCHUEKOTOPBIX IUISIBOCIIU TAHUSATIOTYEPKUBACTCIIIPU
MEPHOUITPOTPAMMOKUBOCITUTAHUSA






COJIEP)KAHUEKYPCABHEYPOYHOMJIEATEJIbHOCTH

Moayar  «Kak  KMBOTHbIE W  PacTeHUs]  NPUCHOCAOTUBAIOTCH»
(3BOJIIOIIMOHHASIIKOJIOTHUA)S5-6 Kiaacchl(34 yaca)

1. Mbuiuccneodyemarcugvieodvekmul(64acos)

CBOICTBaCTPOEHUEKUBBIXOPTAHU3MOB(CTPOCHUEKIETKH ). Bu1,0c00b—0pranusm
KaK eauHas cHucCTEMA. Ananraiuu (mpucriocoOneHus). [TonsTue
roMeocTazaxuBoroopranuizMa.CrnocoObl eromnoaiep KaHus.

[TonsTueBapuaTuBHocTUNpu3Haka.lcciaenoBarenbckuepadotei«Beenu(cunniib,oe
JIKW,0epe3bl U T.J.)0AUHAKOBbIE?DOTOKBECTY.

Orpannuenusamopdonornyeckuxudusznonornyeckuxagantamuii.llouemyopranusm
BIHECTAHOBSTCSIOECKOHEYHOOOIBIIMMU, MaJIEHbKUMU, BCcesiTHbIM. [ [pakTiueckass padota
«CocraBiisieM KHUTY PEKOPAOB PACTEHUIN U JKUBOTHBIX HALLIETOKPas».

2. Bnauanueoxpyycarouweiicpedvinaxcuesvieopzanuzmul(12uacos)

dakTopsl OKpYXarolen cpebl (abuotnueckue, onoTuveckue,
anTponoreHusie). [ [pumepbriabnoTHYeCKX (HaKTOPOB,0Ka3bIBAIOIINXOCHOBHOEBINSHUEH
AXKU3HEAECATEIbHOCThKUBBIXOPTAHU3MOB: TEMIIEPATYPA,CBET,BIAXKHOCTh. ] [pakTHueckoe
3ansaTe «llBer um Temno» (KyOWKM JbJa B3BECUTb, MOJOKUTH B yamkullerpu Ha
pa3HolBETHYI0 Oymary, depe3 30 MHHYT B3BECUTh 3aHOBO — KTO ObICTpeepacTasii).
[Ipaktuueckoe 3ansitue «YTo pacTBOpsieTcss B BojAE» (IKCHEPUMEHT <« KUIKUiaoM»).
[Ipaktnueckoe  3amstue  «duddysus  BemectB B Boae  (pacTBOPHI)»,
«/IBmxenunepactBopoBnonBeTKy». I IpakTrueckoeszansatue«/leamnnaBaersBoe(arcoepru,
3aMmep3aHue  BojgoeMoB)». Ilpaktnueckoe 3amsatue «Jlex mnpum  3aMmep3aHuUM
pacipsieTcsi»(paspylieHueKaMHs(TouBooOpa3oBaHuE),3aMEP3aHUEKIIETOK).

OCHOBHBIE3aKOHOMEPHOCTUITPUCIIOCOOIEHUSKMBBIXOPTraHU3MOBKAOMOTUYECKUM
bakTopam. [Tpucnoco6nenus K OCHOBHBIM abMOTUYECKUM
(dakTopam:TeMiiepatypa,piaxHocTbucBeT. I [paktnueckoezanstTue«lllyban(kyOouxkunbaasz
aBepHyThBpa3HbliiMaTepuail,B3BecuTh). I [paktnueckoezanstue«l lurmentsy. I IpakTyec
Koe3aHATHEe«KaKkKHMBOTHBIEIIIIAaBAIOTBBOIE)

UccnenoBatenbckue paboTel «BausHue cBera (Teruia, BIaXKHOCTH, COCTaBa
MOYBbI )HAPACTEHUSIBECTECTBEHHBI X UTMCKYCCTBEHHBIXYCIOBUSIX»(HAA0CTYTHOMMATEPH
ane).

3. Bzaumooeiicmeussicugvixopzanuzmos(4duaca)

buotnueckuedaxToppl.3aKOHOMEPHOCTUPA3BUTHIMEKBH IOBBIXB3aMOOTHOLIICHHA
.Koapomonusi(XuHuK-KepTBa; apa3uT-X0351uH ) DBOTIOLUICTPATET Ml N0OBIBaHUS
807001058 ConMaabHOCTD. Bunrni-BcesieHIbI. [lepeuenn pacTeHuN-
Bpeautenei. Uccnegoparenbckaspadora«Habmonenns13aB3auMOOTHOIIEHUSIMU



KUBOTHBIX TpPH JTOOBIBAHMM THUIMHA (KOPMYIIIKA JJis TTHIl, JJIs TOPOACKUX WIIH
CEIbLCKUX)KMBOTHBIX ). BeO-
kamepbi».MccnenoBarenbckaspadora«PacnpocTpaHeHHeBH10B-CHHAHTPOIIOBBHAIIIEH
MECTHOCTH.

4. Yenoeekexcusnupacmenuituxcugomuvix?(6uacos)
AnTtponorenusiegakropsl. [ IpaBaanu, uTonepBoOObI THBIETIO UK UITMBIAPMOHUUC
npuponod. OJOMAllHUBaHWE W MPUPYYEHUE IKUBOTHBIX M PACTEHHU. 3adyem
CIIacaTbBBIMUPAOIIMEBU/IbI, KAk TOAENaTh. KynibTypHbIepacTeHusIMuX Aukrenpeaku. [ lou
€My BaXHO HMX COXpaHAThb. Pa3HooOpasue KyJabTypHBIX PAacTEHUW W WX 3HAYCHUE
BXKM3HM denoBeka. KpacHas kuura Bamed tepputopuu. Ocobo oxpaHseMmble
TeppuTopuu,3anosennukrPoccunumupa.llpakruueckaspadora«Pa3zHoo0pa3uekynbTypH

BIXPACTCHUIBBAILIEMPETHOHE.

Hccnenoarenbckas pabota «Bnusinue aHTPONOTEHHBIX(AKTOPOB
Hapa3BUTUEPACTEHUUBIOPOI€/HACEICHHOMITYHKTE.

Okckypceust/mpaktruaeckaspadota«OOII TeBamemMpernone—
YHUKAJIbHBICOOBEKTHITPUPOIBD.

5. Oxonozuueckuenumu(buacos)

buochepa — omma w3 BakHedmux oOojouek 3emu.  UTto  Takoe
«OKOJIOTHYECKUCHUIITM» UKAKOHU D OpMUPYIOTCS ?DOpMUPOBAaHNE3HAHUUTIOOMOPA3HOOOP
a3UI0KU3HEHHBIX (OPM,TOBEICHICCKUXTTPUCTIOCOOICHN, MO UKAITNOHHASIN3MECHUNB
octh (Ha 0a30BOM ypoBHE). PactuTtenpHBle COOOIIECTBA W WX  THIIBIL.
Pa3BuTHENCMEHBIPACTUTENBHBIX COOOIIECTB.

HccnenoBarenbckuepaboThi« IKOIOTMYECKUEHUIITUBOKPYTTE0S—
onucanuedakTopoBOKpyxkarolencpeas».McecnenoBarenbckuepadoTbi«DeHoIornyecku
€HAOJIIONCHU.

Moayab«OCHOBBIPACTEHHEBOACTBA» 7-8KiIacchI(684acoB)
1. Beeoenuesepacmenuesoocmeo(2uaca)

Yro-
TaKOEepaCTEHUEBOICTBO:0CHOBHbIE(DAKTOpBIBbIpalIuBaHusIpacTenuii. Ictopust pa3Butus
arpoxuMuueckux 3HaHui (paboter M.B. Jlomonocoma, 0. JIubuxa,byccenro, B.B.
Jlokyuaena, K.A. Tumupsizena, I1.A. KocTrpIuena, JI.H.
[psanmnnkoBanp. ). I lpaktnueckaspadora«boukallubuxay.

2. Azpomexnuueckuiiaxcnepumenm(buacos)

[IpaBuinanocraHoBKHarposkcnepumMeHToB. [locTaHOBKa3KCIIEPUMEHTOBCPACTEHUS
Mu. BwiOop Tembl, coOcCTaBieHWE THUIMOTE3bl, IIEMM W 3aJad OAKCIEPUMEHTA
NOBBIPAIIMBAHUIOPACTEHUMBKOHTpOIMpYyeMoiicpeie. KOHTpOoau, TOBTOPHOCTH, IPOBEAEH
ueskcnepuMenTa.l ltannpoBanueskcnepumenTa. OlieHKape3yJIbTaTOBIKCIIEPUMEHTA.
UccnenoBatenbekasipadora«DakTopsl,
BIIUSIOIIMEHANIPOPACTAHUECEMSIH(POCTIIPOPOCTKOB ).

OCBOEHHETEXHOJIOTMUKPYTIIOr0IMYHOTOBBIPAIIMBAHUSICATIATOBUMHUKPO3ETIEHU



B KOHTPOJHPYEMBIX  HMCKYCCTBEHHbIX  ycioBusix. COOp  yCTaHOBKM  AJiA
BBIPAILIMBAHUS PACTEHUIBKOHTPOJIUPYEMBIX YCIOBHSX.

3. Poavxumuuecxkuxinemenmosenumanuupacmenuii(20uacos)

Bopa.PacTBop.BbiTsikKa. AHMOHBI,KATUOHBI,JIEKTPOIIPOBOAHOCTEUpHpacTBopa.P
OJIBXUMHYECKUXIIEMEHTOBBIUTaAHNUPACTeHU M. I [onyyeHnenuTaTe b HbIXBEIECTB
pactrenusmu.  [Ipaktuueckass  pabora  «Cxembl  MUTATENbHBIX  PAacTBOPOB.
PacueTnno3ynobpeHui iU TaTeIbHBIXPaCTBOPOBY.

VY n06penus:oprannieckie, MuHepaibHble, MUKpOOHOIornuecKkue. T UIBIMUTaHUsSID
acteHuil. Bo3nyiHoenMuHepaabHOe(KOpHEBOE )IuTaHuepacTeHuil. TpanciopTnuTaTensH
BIXBEIIECTBPACTEHU M : BOCXOIAIMUNHACXO AU TOK. BaxkHe e KaJIUMHBIE,
dbochopHbIe u a30THBIC yno0peHusl, ux CBOMCTBA. IIpocTeie
ucinoxueieynoopenus.[Ipakrnueckaspadorta«lIpaBunacmenminBanusy noopennii» [ Ipaktu
yeckas pabota «IInTanne pacTeHui: TEXHOJIOTUs [IPUTOTOBJICHUA
NUTATENbHBIXPACTBOPOBUISIPAZHBIX KYIBTYP).

Poct u pasButHe pacTeHMii: 3Tambl OHTOreHe3a, (AaKTOpPbI, BIMAIOIIME HAa
pPOCTpacTeHUI:CBET,I'yCTOTanocaioK, mutanue,cyocrpar.lIpaktuueckaspadora
«MOHUTOPUHT MUHEPAIBHOTOITUTAHUS PACTEHUI.

Oco0eHHOCTUTTUTaHUSIPACTEHUHA30TOM. A30THEr 03HaUeHUEBKU3HUPpACTEeHHI. Do
PMBI a30TAMUXITPEBPAILICHUEBIIOYBE.

Uctounuku  dochopa g pacteHus. 3HaueHue  ¢ochopcoaepKaimx
coenuHeHuBKIETKEe. PoibMakpospruueckuxcoequHeHnpochopaBIHEPreTHIECKOMOOM
€HE.

BrusinuekanusHapuznyecKuecBoCTBaNpOTOIIa3Mbl, Ha(hepMEHTHIYTIIEBOJOPOIH
oro obmena, cuHTe3 ©OenkoB W Jp. Pomp kamus B moOAJEp)KaHUU
MOHHOT00aJIaHCABTKAHSX,BIIPOLIECCAX CAMOPETYJISILIUH.

PerynaropHasucTpykTypooOpa3zoBaTeabHaspoJbKaIbIIM. Y YacTHEBOOpa30BaHUU
KJIETOYHOM  CTEHKHM, TOJUIEP)KAHMM  CTPYKTypbl  MeMOpaH W peryisuus
UXIPOHULIAEMOCTH.

3HaueHue MarHusg B MeTabonmu3me  pacteHuid. Marnuik B cocTaBe
XJIOpO(UIIa,CXOACTBO XJIOpOdUUIa U TeMOrjJoOMHAa KaK CBUACTEIBCTBO €IMHCTBA
OPraHUYECKOTOMMUPA.

CepanerooCHOBHBIECOENHEHUS, UXPOIbBCTPYKTYPHOMOPTaHU3ALMUKIIETKH,y4acT
MEBOKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUSX.

MukponsnemenTsl. [ IpeacTaBieHUsIOpOIUMUKPOITIEMEHTOBBMETA00IN3MEPACTEHH
11.0cO0EHHOCTUTIOCTYTIIEHUSIMUKPO3JIEMEHTOBBpacTeHUs. CHHEPTU3MHUAHTarOHU3MAJIEM
€HTOBIIUTAHUAPACTECHNMN.

PactuTenbHasIuarHocTHKauMETOIbINICHTU(DUKAMUHEA0CTATKA/ N30bITKadIEMEH
toBnuTanus.[Ipaktnueckaspadbora«PacTuTenbHas JUarHOCTUKAY.

UccnenoBarenbckasapadoTa«OLEeHKaCOCTOSHUIKOMHATHBIX PACTEHUM, pacTeHUHA
HIKOJIbHOMTEPPUTOPHH,YCTAHOBKANPUUYUHIATOJIOTHYECKUXCOCTOSHAM

».



HccnenoBatensckast pabora «OlieHKa BIUSHUSA Pa3iIHYHBIX 3JIEMEHTOB
HACOCTOSIHUEPACTEHUI(COCTABICHUEPA3ITUYHBIX
MIOJAKOPMOK)».

4. Pezynamopwsipocmapacmenuii.3auwiumapacmenuii(4uaca)

[lonsitue o peryastopax pocta pacreHuid. CTUMyISTOpBl pocTa —
(buTOropMOHBI(ayKCHUHBI,THO0EPEIMHBL IUTOKUHUHBI ). THrHOUTOpBIpOCTApacTEeHUM: 1.
[Tpupoaubie(a0CM30BASIKUCIOTAMHEKOTOPhIE()EHOIbHBIEBEIIECTBA(MKYMapOBas, KOPUY
Hasl,CaIUIIOBASIK-
ThI),2.CUHTETHYECKHE(MOP(PAKTHUHBI, PETAPAAHTHL, 1€ ()OJINAHTHL, JECUKAHTHL, [ePOULIHIbI).
OUTOMOHUTOPUHTHOLIEHKACOCTOSTHUsIpacTeHHit. COBpeMeHHbIeCTTOCOOBIMOHUTOPHHTA. 11
pakThueckaspadoTa «DUTOMOHUTOPUHT
noleHKacocTostHusIpacTeHuil. CoBpeMEHHBIECTIOCOOBIMOHUTOPUHT Y.

UccnenoBarenbckas pabora «BiusiHue rerepoaykcuHa Ha mpopacraHue (poct
HApa3HbIXCTAIUAX,BPA3HBIX YCIOBUSX )pa3INYHBIXPACTEHUIN.

3amurapacTeHuHOTBpeauTenei:ocHoBsiOnomeTona. [ Ipakruueckaspadora
«MHCeKTapum: IpaBUIany CI0BUSPA3BEICHUSTIONE3HBIXHACEKOMBIX).

5. Boonasa,necuanaaunoy8eHHaaKy1bmypovl,UXNPUMEHEHUEEELIPAUUCAHUUPAC

menuil. Quzuonozuapacmenuii(8 uacos)

BonHass, mnecuaHas W TOYBEHHAas  KyJbTypbl, HX [PUMEHEHHUE B
BbIpamuBanuupactenuit. [lpoenenueBoasiBkopuencredaepacrennil. I lpaktuueckaspad
oTa
«KopHeBoeaBieHue».

Boansiiipe:xuMpacTeHUi: CTPOSHUEYCThULL: (PAKTOPBL, BIUSIOUUCHANX PACKPBITHE
M3aKkpbITHE. 3HAYEHUEMEXaHU3MapeTyJsIuuucnapeHusipiarupacrenrem. I Ipakrnueckas
pabota«IIpuroroBnenuenpenapaTayCTbUI] METOAOMCIICTIKA.

UccnenoBarenbckuepaboThl: « BiusiHueycnoBuiicoaep:;kaHusapacTeHUHHAKOINYEC
TBOYCTBUID.

POTOCUHTE3—

YHHUKaIbHBIATIpOLIeccpacTenuil. TemHoBasiucBeToBasi(ha3pihoTOCHHTE3a. 3HAUEHUEPOTOC
WHTE3aITISHKUBBIXOpTann3MOB. [ [pakTnueckaspaboTa
«DyHKIIMOHAIIbHASTUATHOCTUKAPACTEHUMITOAKTUBHOCTUXJIOpOoILIacToByccaenoBaresb
ckaspadoTa«OnpenenennexiopopumuiaAub,oneHKapOTOCUHTETUYECKOMaKTUBHOCTUPA
cTeHuM U(HaKTOPOB,BIUSIOIIUXHAHEEY.

@akTOppl pOCTAa pacTeHUM: BO3AyX U ad’pauud. [log3emMHOE JbIXaHUE
pacTEeHUI:COCTaBIIOYBEHHOTOBO3/TyXa,ra3000MeH.I"a3000MeHIprOecioYBEHHOMBBIPAILI]
uBanuu.  [Ipaktuueckas  pabora  «Aspaumsa, CO, wu O,  JlpixaHue
pactenui».[Ipaktnueckaspadbora«/lprxaHruepacTeHNIA: OTICHKAaUHTEHCUBHOCTUABIXAHUSIP
ACTCHUIU ILIOJIOB).

UccnenoBarenbckuepaboThl: « BiusiHuecnocobaBbIpaiiiBanusi(COCTaBaNMUTATENbH
oiicMecH,CXeMbIBHECEHUS ) HAPOCTUPAZBUTUSIPA3ITUYHBIXPACTEHU .



6. Kynvmypuwiepacmenus.Coepemennvieacnexkmuicenexyuu(20 uacos)

Kaxkuenosekcranucnonab3oBarbpacTeHus ?CBa3bpa3BUTHAIIMBAIN3AIIMUYETIOBEKA
u 0JIOMalTHUBAHMUS pacTeHui. JlomecTukanus. Huckyccus
«/lomecTukanus,BCenpacTeHUSIM)KUBOTHBIE, KOTOPBIEXKUBYTPSIOMCUYEIIOBEKOMUMOIOM
AlIHUBAOTCS ?MOKHOIMCUNTAThTAPAKAHA0 JOMAIIIHEHHBIMXUBOTHBIM ?)

HacnencTBEHHOCTP W M3MEHYMBOCTH — OCHOBHBIE  CBOMCTBA  JKHMBBIX
opranu3moB.M3menunBocTh. Bunpimamenunsocts. [ Ipaktuueckaspadora«Moaundukaimio
HHASIU3MEHYUBOCTH(JIUCTHS,UTOJIKM COJTHOTOIEPEBA)».

['en—MarepuaibHBIMHOCUTEIBHACIEACTBEHHOCTUMM3MEHYMBOCTH. HyKiienHOBBIE
KHUCIIOTHI. Jlokanuzanus TreHETUYECKOTrO MaTepuaa B KJIETKE.
Henenuexnetok. Permukanusa IHK. OcnoBHass mormamosnexynsipHoiouonoruu. Tpanckpu
nuust. Tpancsiuust. Mytauuu. [Ipaktudeckas pabora «l'eH — MHCTPYKIHMS MO cOOpKe
KIeTKu(Ha OucepemnuKoHCTpyKTOpe)». Ilpaktnueckas pabora «Myranmus Ha
OyTepOpoae(i1000i00bEKTH3 MpenbIayIepadboThL, I IeN3MEHEHNE
UHCTPYKIIMUTIPUBEACTKU3MEHEHUIOBHEIIIHETO BUA00BEKTA)».

D¢ hexTOYTHIIIOYHOTOTOPJIbIIIKauTeHeThIecKoepazHooopasue. UtorakoereHOaHK
? 3aueM COXpaHATh  T€HETHMYECKHE  PECypChl  paCTEHUIA? OCHOBHBIE
CIOCOOBICOXPAHEHUATEHETHUECKUX PECYPCOBPACTEHUH.

3uauenuepabotH.N.BaBunosa.3akon

rOMOJIOTHYECKUXPsA0B. LIEHTPBITPONCX 0K IEHUS KYJIbTYPHBIX PACTEHHM
H.1. BasuiioBa 151 II.M. Xyxosckoro.I[lpaktuueckas pabota
no rpynnaMm «OTKyJa Ha HalllkuX CToJIax (GpYyKThI/0BOUTH/311aKi».OCHOBHbBIE METO b
CEJIeKLIHUH. I'ubpuauzanus. Popmbel oTdoOpa.
OCHOBHBIEHANPABJICHHUCENIEKIUU: YIIYUILIEHUEYPOKAHOCTH,yCTONYUBOCTH
kOnotnueckumuadbnorndeckumparropam.llpaktuueckaspadora«BripanimBaemropox.K
aKIPOBECTHU

CKpPELIMBAaHUEYTOPOXay.

EcThmmxu3ubBnpoorpke? BUOTEXHOMOTUAKYILTYpHBIXpacTeHuil. FicciienoBaTenbe
KaspaboTa«BrIpanmBaHrepacTeHUIUBIPOOHPKE»(MOKHOBOCIIONB30BATHCAPE3YIbTaTAM
UIIPEABITYIUXIKCIIEPUMEHTOBIIOCOCTABICHUIOIINTATEIBHBIXPACTBOPOBISIPACTEHHI ).

KaxkuenosexkmoxxermoqupunmpoBatbpacteHus? [ enetnueckoepenakrupoBanue.C
OBPEMEHHBICTIOAXOBINIOCTIXKEHUSATEHETHUECKOTOpeJakTUpoBaHusapacTeHui. [ [paktuy
eckasipaboTta«l eHoMHbIeHOKHUIIBI(MOAepoBaHrepadboThl cucteMbl CRISP-Cas).

7. Pacmumenvnaanpodykuyus.(8uacoes)
Hanzemusiennoazemusieopransipactennil. [lo0ernBugon3MeHeHHbINIOOerpacTeHn
11.CiocoObIpa3MHOKEHUS PACTEHUM.
[lonsitTue o0 KayecTBe MPOAYKTOB nuTaHus. [IpobOieMbl
KOHKYPEHIIMMOTEUYECTBEHHBIXIIPOIYKTOBIUTAHUACUMITOPTHBIMU.JIOT
UCTHUKAJOCTaBKUUCPEACTBA



coxpaneHusnpoaykroBnutanus. [ [paktnaeckaspadbora«lIpenensHO 0Ty CTUMBICKOHIICH
TpaIuu U METOJIBI KOHTPOJISI 6€30MaCHOCTH PACTUTENBHBIX MPOAYKTOBITUTAHUS.

Mukpo3senenb: mosie3sHOCTb U TexHojorus. HccnepgoBatenbckass pabota
«O11eHKaKaYeCcTBaBbIPAIIEHHOMMUKPO3€eTIeHN» (TUO0CBOS,TMOOU3MAara3uHa).

Xumnaeckuiananu3npoaykinn. OcHoBbIcTiekTpodoTomeTpun. [loTeHIIMOME TpHSI.
Xpomatorpadusi. [IpakTuueckas pabora «MeToapl OIIEHKH
KaueCTBapaCTUTEILHONTPOAYKITUN: XPAHCHUEHUCOX PAHHOCTHITUTATEIILHBIXBEIIECTBY (10
JIOCTYITHOMYOOOPY/IOBaHHIO).

Hccnenoparenbckaspadbora«OnpeneneHneBuTaMuHaCMeTOA0MOOPATHOTOTUTPOB
AQHUSBILIONAX Hapa3HOMCPOKE(CIOCO0e)XpaHEeHUS.

Monayab«buorexnosorus» 7-8kinaccoi(684acon)
1. buomexnonozus(4uaca)

[ToHsATHEOMOTEXHOIOT M. 3a4eMYEI0BEKYOUOTEXHOIOTUH,BUEMUXITPEUMYIIIECTBO
nepeIXuMHIeCKUMCUHTE30M. OCHOBHBIEOMOOOBEKTHIONOTEX HOJIOT U : TPOMBIIIITICHHBIE
MHUKPOOPTaHU3MBI, KJIETKU u TKaHU pacTeHuid, KUBOTHBIX U
yenoBeka,0nokaranuzatopsl. [Ipaktuueckaspadora«l IpumeprinpumMeHeHUSIONOTOTHUECK
UXO0BEKTOBBTBOCH JKUZHU.

CrIpbeIIII0MOCUHTE3aN0IIEHKACT OO OIOTUYECKOUIIEHHOCTH. OCHOBHBICMCTOUYHUK
uyriepoaa,a3ota,pochopa,MukposieMenToB.Mccae10BaHNEHOBBIXUCTOYHUKOB — ChIPbS
(BKrO4Yast  BOMPOCHL  €r0  MPEABApUTEIbHOW  00paboTKH), pa3pabOTKaHOBBIX
NUTATENbHBIX CPE/l, B TOM YHCII€ BKIIOYAIOIIUX OMOCTUMYJISTOPBI U JIPYTHEITIEMEHTHI
yIpaBJICHUS U ONTUMU3ALUN IPOLIECCOB OrocuHTe3a. MeTtonbl
ONTUMHU3ALUUITUTATEIbHBIXCPE/.

2. Muxkpoouonozua(12uacos)

[TonoxxeHuenpokaproToBBcHCcTEMEOpraHnueckoromupa. CtpoeHrne0akTepuanbHO
51 KJIETKHU. Knaccudukanus OaxTepwii. Mopdomorus OaKTepuid.
[IpocTeiencnoKHBIEMETOABIOKpAITBAHUIOAKTEpU. DU3NOTOTUAOAKTEPHIA: TUTAHUE, b
XaHHe, poct 151 Pa3MHOXEHHUE. 3HAKOMCTBO c JIOMEHOM Apxen
(?KCcTpeMOo(PMITBHOCTE,0COOCHHOCTH  CTpoeHusi  KjeTku). JlaboparopHas pabota
«DuxcupoBaHHbIC
npenapatbioakTepuil. OnpeneneHuedopMbITpeaI0KEHHBIXKYIbTYPMUKPOOPTaHU3MOB, U
crnoJib3ysinpocToitmeToiokpacku»JlabopaTopHaspadora«OnpeneneHneTUakIeTOYHONC
TEHKUMETO0MOKpAIIUBaHuAO pamMmy»(MIPUHATNIYMHPEAKTUBOB).

MonouynokuciaoencnupToBoeOpokerre. DoToTpodhHbIENXeMOTPOPHBIEOAKTEPHUH.
KunernyeckoeonucaHnenpoeccapocTaMuKpoOpTraHu3MOB. DKCIIOHEH TN ATbHASIMO/IEITb
pocta.KunerukarnbenumukpoopranusmoB.Jlaboparopnass pabora «lIpuroroBnenue
NPYKU3HEHHBIX MTPENapaToB MOJIOYHOKUCTBIXOAKTEPUID.



[laTorennsie Oaktepun. YymHass mamouyka U dYepHas CMEPTb, OOTYIU3M,
cToNOHAK,TyOepKkyne3.MctopusdboprObicOakTepuanbupiMunHpexnusamu.Jlaboparoprasip
abora
«IloceB cmpiBa ¢ pyk Ha yamku Ilerpu». JlaGopatopHas pabota «Boigenenue
YUCTONKYIBTYpbIOakTEepuii. MeToapasseaeHuii. Meroucromiatomeromrpuxa». Jlabopar
opHaspadboTa«MopdosoruueckasxapakTepruCTUKABbLIEIEHHOMUUCTOMKYIbTYPbI: XapaKT
€PUCTUKAKOJIOHUH,pOopMabaKTepUil, THITKIIETOUYHOMCTEHKI.

Boitha OeckoHeYHOCTH: AaHTHOMOTHKM TIPOTHB  OakTepuil. MexaHU3MBbI
JeNCTBUHAHTUONOTUKOB. MeXKIIeTOUHasKOMMYHHKalusaOakTepuii. YyBcTBokBOpyMa.Jla
6opaTtopHaspaboTa«CpaBHEHHEPOCTAMUKPOOPTaHU3MOBHAUYAIITKEOE3HCI00aBICHUS
AHTUOMOTHUKOBY Uccnenoarenbckas pabora «ITouck
MHUKpPOOPraHU3MOBOOJIAIA0IIIMXaHTATOHUCTUYECKOU aKTUBHOCTBIOY.

[IpumenenuebakrepuituenoBekom. KunernyeckoeonrcaHueOMOCUHTE3aNPOIYKTO
BMHUKpOOpraHn3MaMu. bakTepuu,koTopbsleMOryTpasiararbiiactTuk. FMiccineqoBarenbckasp
aboTa«BpleIeHNeMOI0YHOKUCIIBIX0AKTePU A, NCCIIET0BAHUENXAKTUBHOCTI.

Mukpoopraau3MbeIBarpoOHOTEXHOJIOTUU. VICKyCCTBEHHBIEACCOMALUUPACTEHHIIC
Mukpoopranusmamu. VccnenoBatenbckas padora «BeineneHne 0akTepuil moae3HbIX s
pacTeHu».

3. DdykapuomuueckueopanuzmvleOuoOmexHon02un(naecHesnvlezpuobl,0porHciHcu,
600opocnu)(12 yacos)

[1necHeBBIETPUOBITPOAYIIEHTHIOMOIOTHYECKUAKTUBHBIXBEIIECTB.

OO0mmasixapakTepuCcTUKAIPOXIKeHcaxapoMUIleToB. ICTOpHSMCTIONb30BaHUS P OAKIK
el B TpaIUIUOHHOU OMOTEXHOJIOTHH. Texuomoruu BUHOEIINS u
XJie00IeUeHN,CIIeIUAIM3UPOBAHHbBIE Pachl Apoxcked. Merabonn3Mm aposxokeil. Peakius
criupToBoroopokenusi. Jlaboparopnas padora «lloacuer kineTok ApoxkKed B Kamepe
I'opsieBax.JIabopaTopnas padora «OOHapyKeHHE MPOAYKTOB CIUPTOBOIO OPOKCHHUS:
ATUJIOBOTOCIIMPTANYTIICKUCIIOroTa3ay. [ lojlydeHueBTOpUUHBIXMETa00TM TOBBIPOXIKaX. [
POXOKUKAKITPOYyIIeHTIONOTOTUINB. [TomyueHnereneBbrx0eTKOBBIPOKIKAX.

OCcOoOEHHOCTM BETETAaTUBHOTO U  TOJOBOTO PA3MHOXKEHHUS Y  JIPOXIKEH,
3HAYEHUEN3YUCHUSIMUTO3aN U TOKMHE3AIJIION TUMU3ALIMUITPOLIECCOBKYJIbTUBUPOBAHUST
POXOKEBBIX ITAMMOB, TIOHMMAaHUS TPUYHH TATOTEHHOCTH APOXOKEH U TpuOOB,
oMCKaMuIleHeHPyHT UL OB PA3pa00 TKUHOBBIXJIEKapCTBEHHBIXIpenapaToB.JlabopaTo
pHaspadoTa«Habo1eHrnepa3MHOKEHUS APOAKKEBBIXKIIETOK» [ [pakTnyeckas
pabota«llonyyenuerBoporankedupa Ha
OCHOBEMOJIOUHOKHCITbIXOakTepuii». I IpakTndeckaspadoTa«OCHOBHBIEBUIBIKBACAUIX
XapaKTePUCTUKA»
«IpoAKUMMOTIOUYHOKHUCITBIEOAKTEPU U, TIPUMEHIEMBIEISITPOU3BOIcTBaKBacay. [ [paktuu
eckasi pabora «CpaBHUTENIbHBIN aHAIN3 PAa3BUTUS JAPOXKIKEH B a3pOOHBIX HaHA3POOHBIX
ycinoBusix». Ilpaktudeckas padora «MeTojibl OIICHKH CBOWMCTB



XJIeOoTeKapHBIX APoxkeit. OCOOEHHOCTUTTPUMEHEHUATIPECCOBAHHBIX,CYILIEHBIXUMHCTaH
THBIX TPOFKIKE. HccenenoBarenbckas paboTta «Bnusnue ¢buznko-
XUMUYECKUX(AKTOPOB HAa KauyeCTBO OMOTEXHOJOTMYECKOM MPOAYKIMHU (KBac, kedup,
CBIp, XJI€0 UApP.)».

Bomopocnin  — mepCcmeKTHUBHBIN  OOBEKT IS TPOW3BOJACTBA Oenka U
yTIEBOJA0B. BHOTEXHONOTHYECKNE METOJbI OYHMCTKH TBEPJBIX, JKUIKUX OTXOJIOB H
ra3000pa3HbIX0TX010BIPOU3BOACTB. CTOUHBIEBOIbI. CXeMBIOUUCTKU. BODUIBTPHI,a3poT
€HKU,METaHTEHKH,0KCUTEHKU. AKTUBHBINMIMBX OIS IIIUEBHETOMUKPOOPTaHu3Mbl. Mcomnb
30BaHUEBOIOPOCIECHBOYNCTKECTOUHBIXBOI. M ccnenoBaTenbckasapadboTa
«Bnusaunepuszuko-xumuueckuxdakropopHapoctrogopociu(Chlorellavulgaris)».

4. Hacaeocmeennaaungopmayus(8uacos)

HacnencTBEHHOCTP W WM3MEHYMBOCTH — OCHOBHBIE  CBOMCTBA  KHMBBIX
opranu3moB.M3meHunBocTh. BuasinamenunBocts. [ Ipaktnueckaspadota«Monupukanno
HHasIM3MEHYUBOCTb(JINCThS,UTOJIKH COJTHOTO/IEPEBA)».

['en—MarepuanbHBIMHOCUTEIBHACIIEICTBEHHOCTHMM3MEHYNBOCTH. HyKilenHOBBIE
KHCJIOTBHI. Jlokanuzanus TrE€HETUYECKOTrO Marepuaa B KJIETKE.
Henenuexnetok. Permukanusa IHK.OcnoBHass mormamosnexynsipHoiouonoruu. Tpanckpu
nuust. Tpancmsiuus. Mytauun. [Ipaktudeckas pabora «l'eH — MHCTPYKIHMS MO cOOpKe
KIeTKu(Ha OucepemuKoHCTpyKTOope)». Ilpaktnueckas pabora «Myranus Ha
O0yTepOpoae(J1r0060H00BEKTHS npeabIIyeHpadoThl,IICM3MEHEHNE
MHCTPYKLIMUIIPUBEIECTKU3MEHEHUIOBHEIIIHETO BUTA00BEKTA).

5. Bupycoaocus.(6uacos)

[Tono>xxeHne BUpPYCOB B cHCTeME opranuuyeckoro mupa. Crpykrypa U
xumuueckuiicoctaBBupycoB.Kinaccuduxanussupycos.Penponykuussupycos.[Ipocmotp
JOKYMEHTaIbHOTO(PUIbMA0 BUPYCAX.

Bupycst - Bo3OymuTenun — MHPEKUMOHHBIX  Oone3Heil.  OHKOBUPYCHI.
Bbakrepuodaru:crpoenue,cBoiictBa, npumeHenue.[Ipaktnueckaspadora.«Metoapassene
HuiiwlIpaktuyeckaspadota.«TurpoBannedakrepuodarony.

buonoruuecknemMeronpI00pbObICBUPYCaAMHU.

6. I'ennaaunicenepuaudbuomexnonozuu.(8uacos)

OcHoBbl  reHHOM  uHxkeHepuu. Bexrtopa. Chenuduyeckue  (HepMeHTHI
Oaxrepwuii. [ IpakTaeckaspaboTa« IHIOHYKI€a3bIPECTPUKINHI(PAOOTACHYKIICOTHTHBIMU
MOCJIEIOBATEIbHOCTIMUHAOYMATe)).

buorexHomoruu  mpoayKuMM ~ O€IKOB B OaKTEpHANbHBIX  KYJbTypax.
JloCTHKEHUSITEHHOMMHKEHEPUU HOUOTEXHOJIOTUH.

CRISPR/Cas— cucremMa afanTUBHOTO MMMYHHUTETa OakTepuil M apxew.



[TpaktrnueckaspaboTa«l eHHBICHOKHUIIBI-
CRISPR/Cas(monenupoBannenadbymare )y MO.Metoasmonyuenusl MO.Urpa-
nuckyccus«BoinrpaiirpantTHaco3qanue

I'™MOp».

7. buomexnonozuuesxcueomnoeoocmee(8uacos)

Jlomectukanms OCHOBHBIC JIOMAIITHHE JKHBOTHBIC; COBPEMEHHbIE
AKCIEPUMEHTAXIIO JOMECTUKAIIMU >KMBOTHBIX (JIMCUIIA, HOPKA U JpP. — SKCIEPUMEHTHI
Hay4YHOHN
mkoJbslakaiemMukabensesa).luckyccusi«lomectukanus,BCeIMPacTEHUANKUBOTHBIE,KOT
OPBICKUBYTPAIOMCUYETOBEKOMUMOIOMAITHUBAIOTCA ?MOKHOIMCUUTAThTApAKAHA0I0MA
ITHEHHBIMKUBOTHBIM 7).

CoBpeMeHHBIEMETOIBIBAKUBOTHOBO/ICTBE  TPAHCIIJIAHTALIUSIAMOPUOHOB, XUMEPHBIE
KUBOTHBIC,KJIoHUpOoBaHuE. [ [pakTnyeckaspadoTa«MeToMKakIIOHUPOBAHUSI(MOIETHUPOB
aHueHabOymare).

OcHOBHBICOOIE3HNKUBOTHBIXUPOJIBITIATOTCHHBIXMUKPOOPTaHU3MOBHITAPA3UTOB B
Pa3BUTHH 3a00JIEBAHUI IOMAITHUX KUBOTHBIX U OCHOBHBIX MEpax OOPHOBIC HUMH; POJIh
MOJIE3HBIX MHUKPOCUMOMOHTOB B OpraHu3Me ’KMBOTHBIX.
[TonoxutenbHOEMTIOO0UHOS(OTPUILIATETHFHOE )BO3/ICHCTBUMAHTUOMOTUKOBHAOPTaHU3MBX
0/ICJICYEHUSHKUBOTHBIX ; [I€JIMN3aJauBETepUHAPUU. BUOTEXHOIOTUKOPMOBBIXIIPENapar
oB.IlpakTuueckass pabora «CocTaBieHHWE palMOHA TUTAHUS >KUBOTHOTO, pacyer
pacxogoBHacoaepxkanuey.MccienoBarenpckaspadoTa«OneHKakauyeCcTBAMOJIOYHONIPO/]
YKIIN.

8. Buomexnonozuuepacmenuesoocmee(l0uacos)

OcHoBHbIeMeTOIBICENECKITUU. | nOpuan3aius. DopmeioToopa. OCHOBHBICHAIIPABIIE
HUS  CEJICKIUU: YIYYIICHHE YPOXAWHOCTH, YCTOWYMBOCTH K OHOTHYECKUM
nabuornueckum (axktopam. Ilpaktuueckas pabota «BelpamuBaem ropox. Kak
POBECTUCKPEIIMBAHUEY TOPOXay.

OCHOBHBIENIOIXO/ILICENIEKIIUMUONOTEX HOJIOTMUKYIbTYpHBIXpacTeHuit, I nubpuansa
U, 0TAAICHHASTUO PUIU3AITU S, UCKYCCTBEHHBIHOTOOP, € TePO3HUC, TPAaHC(OpMAIIHSI, My Ta
reHes3,reHeThueckoepesakTupoBanue). MictopusacenekuunBPoccunnumMupe, uCTopusipa3Bu
THSI BOKHEUILINXCOPTOBKYJIbTYPHBIXPACTCHHM.

Kak denmoBek wmoker wMoauduIupoBath pacTeHusi? ['eHHas WHXeHepHus
pacTteHui: UToTakoereHeTHYeCKasinHXKeHepusapacTeHun. TpancrenubiepacTenus.Meron
pinoyyeHus.O0pa3zoBanueonyxoneitypacteHuil. ArpobakrepuanbHasTpancpopmanus: T
1-rasmuabl.l ensi T-JITHK . MonekymnsipHo-
reHeThuyecKkueMexann3mbiTpancopmanun. enernueckoepenakruposanrue. CoBpeMeHH
BICTIOIXOJTBINIOCTHIKEHUATEHETHIECKOTOpe TakTupoBanusipactennid. [ [pakTraeckaspadbo
Ta
«I"enoMHBICHOXKHUIIBI(MOIETHpoBaHNepadoThicucTeMbICRISP-Cas).



Ectenu xu3Hb B mpoOupke? BHOTEXHOMOrUS KyJIbTYPHBIX PACTCHHM.



Hccnenosatenbckaspadora«BripanBaHiepacTeHUMBIPOOHPKe(MOKHOBOCTIOIB30BATh
CAPE3yJIbTaTAMUIIPEABITYIUXIKCIIEPUMEHTOBIIOCOCTABIICHUIOIINTATEIBHBIXPACTBOPOB]
JISIPACTCHUI )».

Mopyab«MosieKyJIpHbIe0CHOBBIGHU3H0JI0rHUM(APMAKOJIOrHN»IKIaCC
(684acoB)

1. @u3zuonozuueckasaxumus.(20uacos)

Beenenue. buorennsie snemenTthl: opradHorensl: O, C, N, H. AKTUBHBbIC
(OPMBIKUCIOPOJA,UX TOJTyYEHUE, HEUTpaIn3aLysl.

MakpoaneMeHTsl:  IPOLEHT COIAEpKaHWs B OpraHuW3Me,  BBINOJIHSIEMas
GyHKIMsA, coaepkaHueBIpoaykraxnutanus.Ca2+-

CBSI3bIBAIOIIMEOEIIKM, ICIOHUPOBAHUEKANIBLINSA,  PEryJSIUsl  ypOBHSA  KalbliUig B
OpraHu3Me: TOPMOHBI MOYeK. Mg — CTpOCHHEXJIOPO(DUIIIA,Eer0 AKTHUBAIUSICOTHEYHON
JHEprueu.

Mukpo31eMeHTbI: BKAKUXMOJIEKYIaX COAEPHKATCS, BBIMOIHIEMAsIPYHKIIHS,COACPAK
aHue B IpoAaykrax nutaHus. llocimencTBus mnepeno3sMpoBKH MHUKpOdJIeMeHTaMu.Fe—
yCBauBaeMbICTUIIBICOEINHEHUIKENE3a. ] eMonpoTenHBL, reMOLIMaHUH, IUTOXPOMBI. Cu—
yCBOCHUEUTpaHcnopTmeaun.benku,conepxamuemens. [ latonornuecknecuaipomsIM eHK
enBuibCcoHa,CBA3aHHBIECMETA00IN3MOMMETH.

ToxkcuunbledneMeHTsI leproanueckoricucTeMbLIIsIOprann3Ma. Biimsitnuenenocrar
KaMaKpO UMHUKPOIJIEMEHTOBHAKUBBICOPIaHU3MBI.

HccnenoBarenbckaspadbora«KonnuecTBEHHASIOLEHKACOAEPKAHUIMUKPOIIEMEHT
OBWJIM BUTAMUHOBBITUILIEBBIXITPOAYKTAX)

XKupsl.3a0051€BaHUAYEIOBEKA,CBA3aHHBIECHAPYILIEHUAMUKUPOBOT00OMEHA.
JncnmunuaeMun.

VYrneBoabl.3a001€BaHUAYEIIOBEKA,CBA3aHHBIECHAPYILIEHUMUYTIIEBOIHOT000OMEHA
.CaxapHsliii 1uaber.

benku.Ctpoenune.3a001eBaHASIIETIOBEKA, CBSI3aHHBIECHAPYIIIEHUSIMHOESITKOBOT000
meHa. Oynkunnoenkos.@epmentol. MexannsmaeiicTeus. KinaccpipepMeHTaTUBHBIX PEAKI]
uit. Kopepmentsl.[Ipaktnyeckoezanstue«KauecTBeHHbIEpEAKIIUMTHAOPTAHUYECKUEMOJIE
Kysb». IIpakTuueckoesanstue«lenarypanusoenkoylIpaktuueckoesanstue
«M3y4eHNEaKTUBHOCTUAMUIIA3BD».

Buramunel kupopacTBOpHUMEBIE, BOAOpacTBOpUMbIe. lIpeBpalieHne BUTaMUHOB
BaKTUBHBIE()OPMBIKOEPMEHTOB. ABUTAMUHO3BI.

OcHoBHBICTHIIBIMETA0OTMUECKUXpeakiuii. buosnepreTuaeckuenpoieccol.l ko
u3. Iwuxn Kpebca. Llemp mepeHoca  3mekTpoHOB.  OKHUCIEHHE  KHPHBIX
kucnot.Karabanusmamunokucnot.l mokoneorenes. CHHTE3yT1€BOI0B,0€1KOB,)KUPOB.M
erabonutnyeckuesadboneBanus. I Ipaktnueckoezanarue«PenieHne3ajayHa3HepreTHIecK
UHOOMEHY.

Knetka.ITlonstuemem6pannsl. OynkunnmeMOpan. BumpITpaHCIOPTaBKIIETKY.



Memb6panubieopranon;ibl. 3a001€BaHUSICBA3aHHBIECHAPYILIEHUEMPAOOTHIMEMOPAHHBIXOP
raHes1,00J1Ie3HNHAKOIUICHUS. T UTBIKOHTAKTOBMEX TYKJIETKaMU. 3HAY€HUEMEKKIIETOUHO
HKOMMYHHKAIMUIA310poBbsiopranusma. I Ipaktuueckoesanstue«/uanus(kineroukarpa
yoe)».

Snpo. YpoBHM YNAaKkOBKM XpPOMAaTHHA. XPOMOCOMHBIE TEPPUTOPHH.
HememOpanHbieOpraHOUIbI.

2. Moanekynapnaaouonozus.(20uacos)

OCHOBHBIEBEXHPA3BUTHUAMOICKYIIPHONONOIOTH Y.

HyxnennoBbiekuciaotel. OcHOBHBIEpUHLIUIIBICTpOeHUs. [ [pakTHueckaspadboTa
«Brinenenne/[HKu36ananay.IIpaktuaeckaspadbora«Monens IHK-
opuramm».IIpaktnueckaspadbora«OnpenenenuekauectpanpenaparoBlHKcnomonisrocn
exkTpodoToMeTpun» (IpUHATNYUN 000PYIOBaHNUA).

Marprunble  cuHTE3bl. Perumkanus —  OCHOBAa  KIETOYHOTO — JEJICHUS.
[Mpunuuneiperukanuu. Ilpaktudeckas pabora «PeruvkaTuBHas wamimMHa (Urpa-
neMmoHctpanus )». IIpaktuueckaspadbora«lILIP(Monenpammnpukanusinadymare).

Myrtamuu. Yrto BbI3biBaeT u3MeHeHuss B crpoenuu JHK. IIpuniumet

penapanuu. Tpanckpunuus. Ipaktuyeckaspadora«CunanpomMoTopar.

'enernyeckuit  kon.  Ilpaktuueckas  pabota  «Pemenue  3amau Ha
renetnueckuiikoa» Tpancusus. I Ipaktuueckaspadbora «PosguHTOEIKOBY.

OpranuzanusireHoMaBupycoBl IpoTHBOBUpYCHBIECPENCTBA,MEXAaHU3MBIUX ACHCTBU

Opranmzanuss ~ TeHomMa  OakTepuii  AHTHOAKTepHAIIbHBIC
npemnapatsl.MccienoBarensckaspabora«PacnpocTpaneHneanTu
OMOTUKOPE3UCTEHTHRIX0aKTEpUi» OpraHu3anusireHoMa dyKapuoT
I'enoMHOEpERAKTUPOBAHMUE.
[TpaktruueckaspaboTa«PaboTaBcoBpeMeHHBIXTeHETHUECKMX0a3ax maHHbIX. [ [poBenennel
nsilico

aHAJIM3aIoCIeI0BATEIbHOCTCUTEHOBY.

3. @apmakonozuna(28uacos)

[lonsiTue o  nekapctBax. [lpuHIunBl MmOAX0Aa K TMOUCKY  HOBBIX
JeKapcTBeHHbIXCpeACTB. CKpMHUHT M ero meroanl. MccnemoBaTenbckas pabota
«IKCMEPUMEHTHI MMOONPEEICHNIOTOKCUYHOCTH BEIIECTBHAAPTEMHUIUSIX.

[Tyt BBemenuss JIC.  dapmakoOKWHETHKa  JIEKAPCTBEHHBIX  BEIIECTB.
BcacreiBanmne(adcopouus)nekapctB.OCHOBHbIEMEXaHU3MBIBCAChIBaHUS. T paHCTIOpTIEKAp
CTBeHHBIXBemIecTB. [ 'eHbl 1 Oenku nepBoii (as3sl bnorpancopmarnyn. [Tyt BeiBeIeHUS
JIeKapCTBU30praHu3Ma. DKCKpeusandIMMuHaIus. [ eHpindenkuBropoiazpionorpancdo
pmarun. @apmakoannamuka.l naBHOEMO60YHOE,pPE30pOTHBHOCUMECTHOE, TPSIMOE, HETIP
aMoeu pedIeKTOpHOEIeHCTBHE.

BunpiszanmonericteusnekapcTB. CHHEPrU3MHUaHTarOHU3MIIPUCOBMECTHOM



NENCTBUUIIEKAPCTBEHHBIXBEUIECTB,UXPA3HOBUIHOCTH.

TpancmemOpaHHbII CUTHAJIVHT. Turbl KJIETOYHBIX pELEnTOpOB.
MeMOpaHHbIC:MIOHHBIE KaHallbl, KaTaJIUTHUYECKHUE U compsbkeHHble ¢ (G-Oenkamu;
BHYTPUKJIETOUHBIC: IUTOILIA3MATHYECKUEH I IEPHBIC. MeXaHU3MBLITUTaH/T-
PEIenTOPHOrOB3anMOACCTBU . CeIeKTUBHOCTH(M30MPATEIEHOCT ) ICUCTBUS, CBI3b«XH
MUYECKASICTPYKTYypa—(hapMaKoIoTHuecKassakTHBHOCTHBEIIECTBY.

dapMaKOIOTUIECKOU MOIYJISILIAA CUHANTUYECKON XOJIMHEPTUYECKON
nepeaayn. MoJieKyJsipHbIiMeXaHU3MACHCTBUS U (DapMaKOI0THUeCKUEeCBOUCTBAM -
XOJIMHOOJIOKaTOPOB,rAaHTIIMO0JIOKATOPOBUKYPAPENIOA0OHBIXCpEACTB. DapMaKoIOrHueck
asperysiussaKTUBHOCTHAIPEHEPTUYECKOTOCHHAICA. A IPEHOMUMETUKH,aIPEHOOI0KATO
po1,cummaronuTuku. [ [paktnueckaspadoTa
«BnusHueaapeHaIMHaHacePACYHBIECOKPAIICHHSI(TIPOTPAMMHOE00ECTICUCHNUE ).

MonexynsapHasdapMakoIoTHsIaHTHAIIIEPTUUECKUXCPEACTB. ] ncTaMIUHOBBIEpETIETT
TOPBL: TUIIBI,MOJIEKYJIsipHasiopranu3anus. CTabuim3aTopbIMeMOPaHTYYHBIXKJIETOK: MOJIEK
yISPHBIMMEXaHU3MIEUCTBUS,0CO0EHHOCTUKIMHUYECKOTONTPUMEHEHU S, TOUKUTPUIIOKEH
USZICHCTBUS UHTUOUTOPOBIUIUAHBIX MEAUATOPOB.

MexaHu3M  JEWCTBUSL W NPUMEHEHHME  MPENaparoB, CTUMYJHUPYIOIIHUX
nporecceimMMyHuTeTa. @apMakonornyecKasxapakTepUCTUKAUHTEPICUKNHOB: IOJIyYEHU
€,MEXaHu3M JeucTBUs, mpuMeHeHne. OCHOBBI MaTO(OU3UOIOTHH OCTPO(ha30BOTO
OTBETa,MEIUAUABOCIAICHUS. MOJIEKY IS PHBIMMEXAHU3MITIPOTUBOBOCTIATUTEILHOT OEHC
TBUATIIFOKOKOPTUKOCTEPOUIOB,HECTEPOUAHBIXITPOTUBOBOCTIAIUTENIbHBIXCPEACTB. [ IpakT
nueckaspadbora«l ucronorunyeckuenpenapaTbiIiMMyHHON CUCTEMBDY.

[lonaTe o0 HapKko3e M HApPKO3HBIX Mpenaparax. KieTouHbld W HEPBHBIN
HapKko3.DapMaKkoJIOruueCcKasaXapakKTEPUCTUKAOTAEIbHBIXTPYIITHAPKO3HbIXCpeacTB.11oc
JIe0BaTeNIbHOCThACHCTBUSHALICHTpalbHyocucTeMy.l IpakTnueckaspadbora
«I'ncTonornuecKkuenpenapaTblHEPBHONCUCTEMBD.

dusnonornyeckuiicon;paspicna. Bugsinapymenuiicual [onsiTHEOMETMKaMEHTO3H
OMCHEM CHOTBOpHBIXITpenaparax (THIMHOTHKAX).

MonekynsipHbleaclieKThIHOMUUENINY. ONUaTHBIEPELENTOPBI, UXTUIIHI.
DHKe(DaTUHBIMAHIOPPUHBI -3HI0TEHHBIEIUTaHIbIOMUATHBIXPEUENTOPOB.

AHTHUIICUXOTHUYECKOEIEUCTBHE, BIUSIHUEHAD YHKIIMIOAKCTPATUPAMUTHONCUCTEMBI,
AMOLMOHAJIbHYIO cdepy, PBOTHBIN LEHTP, apTepHalIbHOE JaBJICHHE,
LHEHTPTEPMOPETYJIANMUA. MOJIEKYISIpHBIE MEXAHU3Mbl JICWCTBUSL HEUPOJICNITHUKOB,
BIUSIHAC HAT0(paMUHOBBIE, CEpPOTOHUHOBBIE, aIpEHO- U TUCTAMHUHOBBIC PEILICTITOPHI, UX
JercTBUE
HaKJIETOYHbleMeMOpaHbl,HaIETOHUPOBAHUETKAHEBEIXMOHOAMUHOB. [ loTeHIIMan-
3aBUCHUMbIEHATPHUEBbICKAHATBIKAKMUIIIEHUIEHCTBUAMECTHBIXaHECTETUKOB. CIOCOOBIMHT
MOMPOBAHUSTIOTEHIIN A -
3aBUCUMBIXHATpUEBbIXKaHaTOBMecTHhIMUaHecTeTuKaMu. [ [pakTrueckaspadbora«Kapras
Kcrpeccun10(haMUHOBBIXHCEPOTOHMHOBBIXPEIIETITOPOBBMO3TeMbIIIek». FiccienoBarenn
ckaspadota«lloBeneHuecKkneTeCThIHA



peiokax Danio rario. Csetyio-TeMHas kamepa». HccnmenoBarenbckas paboTa
«IloBeneHueckne  Tecthl  Ha  peiOkax  Daniorario.  OTKpbITOE  TOJEY.
HccnenoBatenbckaspadbora«lloBenenueckuerecteiHapbiOkax Daniorario.CraliHoemioBe
CHUE.

Moayab«MoJieKyJasIpHbIEOCHOBBICEIeKIMM»IKIIacc(68uaca)

1. Monekynapuaaouonozusn.(20uacos)

OCHOBHBIEBEXHPA3BUTUAMOICKYIIPHONONOIOTH Y.

HyxnennoBsiekuciaoTel. OcHOBHBIEpUHLIUIIBICTpOeHUs. [ [pakTHueckaspadboTa
«Brinenenne/[HKu36ananay.IIpaktnaeckaspadbora«Monens IHK-
opuramm».IIpaktnueckaspadbora«OnpenenenuekayectpanpenaparoBlHKcnomonsrocn
exkTpodoToMeTpun» (IpUHATNYNN 000PYIOBAHNUSA).

Marpuunble  cuHTE3bl. Permnmkanus — OCHOBa  KJIETOYHOTO  JICJICHUS.
[Mpunuuneiperukanuu. Ilpaktudeckas pabora «PemuukaTuBHas wamimMHa (Urpa-
nemoHctpanus ))». Ipaktuueckaspadbora«lILIP(Monenpaminpukanusinadymare).

Mytanuu. Yrto Bbi3biBaeT wu3MeHeHuss B crpoenuu JIHK. IIpuHnmmne

penapanuu. Tpanckpunuus. I Ipaktuyeckaspadora«CunanpomMoTopar.

I'enetnyeckuit  kon.  Ilpaktuueckas  pabGora  «Pemenue  3amau  Ha
renetnyeckuiikoa» Tpancisauus. I Ipaktnueckasapadbora « DonguHIOEIKOBY.

OpranuzanusreHoMaBupycoBlIpoTHBOBUpYCHBIECPENICTBA,MEXAHU3MBINX ACHCTBU

Opranuzanusrenomabakrepuil AHTHOAKTepraibHblenpenapaTsl. cciaenoBaresse
Kasipabora«PacrnpocTpaHeHHeaH THOMOTUKOPE3UCTEHTHRIX0aKTepuit» OpraHu3aiusreHo
MasykapuoTl enomHoepenakrupoanue.lIpaktuueckaspabora
«PaboTa B cOBpeMeHHBIX TIeHeTHuecKux ©Oazax nanHHbeIX. I[IpoBenenme Insilico
aHaJIM3aI0CIIe10BaTEIbHOCTEUTCHOBY.

2. Moanekynapnwvieocnosvicenemuxu(20uacos)
[Ipeamerreneruku. KpaTkasuctopusipa3BUTUSIIPEICTABIICHUIOHACIIEICTBEHHOCTH

OT reHa k npu3HaKy: Kak packpacuTh kora. Uto takoe npusHak? [lyTe OT reHa
nonpusHaka.Mytanuun. Ayenu.l eTepo3suroTbeIMroMo3uroTsl. JlOMUHAHTHBIEUPELIECCUBH
pieasuienu.PoneBasurpa«Amienn». MccnenoBarensckuiinpoekTMyTareHHble(haKTOPBI.

['enbl cTposAT opranusM. BkiioueHwe U BBIKIIOYEHHE OOJBIIOro Habopa
reHoB.KakKIeTKUITOHUMAIOT, KaKuereHbI0KHbIpaboTaTh. PoneBasurpa«Cyap0axneTku
».I'enbl-nepeximouarenu.l Ipaktnueckoe3ananne « AIrOpUTMBLIAKIETOKY .

JluckpeTHOoeHacIe1I0BaHUETIPU3HAKOB. 3aKOHBIM €H/1€151: O IMHI €H-OIMHITPU3HAK.
Cxema CKpELIMBaHUS. 3aKoH eAnHoo0pa3us ruOpuzoB IIEPBOTO
nokonenus.IIpakrnueckoesananne«EnnHoo0pa3zuenepBoronokoieHus». 3akoHpacen
€HUs



MpU3HaKaBOBTOpOMIIOKOeHUHU. [ [pakTueckoe3zananmne«PacuieryieHueBOBTOpOMITOKOJIEH
un».UccnenoBarenbCKunpoekT«3akoHbll . MeH1ensaBIKCIIEPUMEHTE.
3axkoHBIMEeHIeIIS: HECKOJIbKOTeHOB-
HECKOJIbKOTIPU3HAKOB. [[UrnOpuaHOECKpEIIBaHHE. HezaBucumoe
PACXOXKICHUE XPOMOCOM. [IpakTrueckoe 3aJIaHHUe
«Pemetkalleanera».CreruieHHOSHACIEJOBAaHHE.
BzaumopeiictBrerenoB. AjuienibHOEMHeauienbHoe. [ [pakTnueckoe3ansitue
«BzauMopencTBUs TEHOB (MOICIMPOBAHKUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B
kieTKy )»Onpenenenuenona.[lonoBeiexpomocombl. Camipincamkn. BiiusinueaktopoBok
pyXxaronien cpeapl. XpOMOCOMHOE olmpeneseHue 1oja. [logoBble XpOMOCOMBI.
IIpaktuueckoe 3amanue «HacienoBaHue, CLEIJIEHHOE C  TOJIOM.
[TpobnemanonoaHUTEILHON X -
XPOMOCOMBIYKEHIIHUH. TPeXIIBE THBIEKOIIIKH.

3. Moaekynapuwleocnosvicenekyuu(28uacos)

I'enpiBONyISIUAX : BeTMKOepaBHOBecue. [ lomynsius. HacTOTHIBCTpEYa€MOCTHUIIPH
3HaKa W awiens. YpaBHeHue Xapau-BaiinOepra. Ilpaktudeckoe 3agaHue
«YacToTtblamieneit,reHoTUIIOBU(EHOTUTIOBY. Fcclie10BaTeIbCKUUTPOEKT« AHATTU3IE€HET
WYECKOUCTPYKTYPBIONYJISAIuU(Ha0CHOBe3aKoHaXapau-Balinbepra)y.

[Tonynsaumu  MEHSIFOTCS:  YHCJICHHOCTh, MHTpanus W  BBIOOp  cympyra.
DaKTOPbI,KOTOPHIEBBIBOASI THOMYJIALIMIOU3PABHOBECUS XapI1-
BaiinGepra.Hucnennoctsnomnynsanuu. PoneBasurpa«ddpexrocnoBarensi». Ponepasurpa«
O dexTOyThIIOUHOTOTOpIBIIIKaY. [peiiprenoB.Myranuu. HeciyuaiinoeckpeuBaHue.
N3onsauus.

[TonynauMUMEHSI0TCS: €CTECTBEHHBINOTOOP. MexaHNu3M1eCTBUSIECTECTBEHHOT 00
tTOopa./IBmxymuitoToop.PoneBasurpa«EcTecTBeHHBIOTOODY.

MoaundukanrnoHHasn3MeHINBOCTh. CTaTHCTUYECKIE0COOCHHOCTUMOAN(UKAITIOH
HOM U3MEHYUBOCTH. Hccenenosarensckue padboThI
«MoaudukanmoHHAsTN3MEHUNBOCTEPACTEHUH BIIPEACIIaXBAIIETO MECTAXKUTEITHCTBAY.

HacnenoBannekonnuecTBeHHbIXITpU3HAKOB. KonnuecTBeHHbIepu3Haku.CperoBa
au3MeHunBocThpu3Haka. Koappunuentnacnegyemoctunpusnaka. Orsetnaotoop.Ilouc
KI'€HOBKOJIMYECTBEHHBIXITPU3HAKOB. O THOHYKJIEOTH IHbIEBapraHThITeHOB. JIHK-
yu1r.IloarHOreHOMHBIIaHATM3aCCOLMALU .

«Ombry  Ham rTeHomoM. [loctrenomuass 3pa. OOpaTHas  TEHETHKA.
«OmukcHbienuccnenoBanus. [ [poreom,merabonom. I IpakTnaeckoezaganne « AT pOHOMBDY.
JloMecTuKanusSuIIeHTPhITeHe THUeCKoropasHooopasus. [ lonckupacrenutic
«XOpOoIMMU»TIpU3HAKaMHITIsT9eToBeKa. L [eHTphIreHe THUecCKOoTOpazHooOpasus. Hukonai
NBaHoBUY Bagwuiios. Cenexuus. KomMOuHanuonnas 51 ruOpuIHAS
cenekuus. ' ereposuc.IIpakTnueckoe3ananne«l oMOIOruIeCKUEPSIbIHACIEACTBEHHONM3

MEHYHUBOCTHY.

CoXpaHUTbUM3YyUYUTHI€HBI,UTOOBIMEHATHOY AYIIEE. KakTpaBUIbHOXPAHUTh



renbl. Komnekiuurenernueckuxpecypcopactenuil. I Ipaktukymu/unumccieioBaTeabcKku
HIPOEKT«METOBIKYIbTUBUPOBAHMS INVItIrOIIICOXPAHCHUSITEHETUUECKIUXPECYPCOBPACT
€HUU UIUISTYCKOPEHHOU CEJICKIIUWD.

['eHeTHUECKUELIEHTPBIBHALLIEHCTPaHE. ] 1€3aHUMAIOTCATEHE TUKOMUT €HOMUKOM IS
HYX]] CEITbCKOT0X0351CTBA.



IIJTAHUPYEMBIE
PE3YJIbTATBIOCBOEHUSIKYPCABHEYPOUHOMIEAT
EJBbHOCTH

3aHATUSBpAMKAXIIPOTpaMMBIHATIPABICHBIHA00ECTICUCHUETOCTIKCHHUSIIKOJIbHIKA
MUCTIEAYIOMUXTNIYHOCTHBIX,METAPEIMETHBIX UTIPEIMETHBIX00PA30BaTEIILHBIXPE3YIIbTa
TOB.

JIn4HOCTHBIEpE3yIbTAThI:

Begepeepasicoancrocosocnumarus. TOTOBHOCTBKKOHCTPYKTUBHOMCOBMECTHOM
NEATEIbBHOCTH TPU  BBIOJHEHWH  MCCIEAOBAaHUW UM IPOEKTOB, CTPEMIICHUE
KB3aMMOTNIOHUMAaHUIOMB3aNMOITOMOIIIH.

B cgepe nampuomuueckoco e6ocnumanus: OTHOIIEHHWE K OHOJOTHHM Kak K
BAKHOMCOCTABIIAIOIIEUKYJIBTYPBI,TOPAOCTB3ABKIIAIPOCCUNCKUXUCOBETCKUX yUEHBIXBPA3
BUTHEMHUPOBONOMOIOTHYECKON HAYKH.

Begepeoyxosno-

HPABCMBEEHHO2060CNUMAHUA: TOTOBHOCTBOLICHUBATHIIOBEICHUEUTIOCTYTIKACIIO3ULIMUHPA
BCTBEHHBIXHOPMUHOPMAKOJOTUYECKONKYIIBTYPHI; IMOHNMAaHHE 3HAYMMOCTH
HPaABCTBEHHOT'O aCIIEKTAa JICATEIILHOCTH YEJIOBEKA BMEIUIIMHEN OUOIOTHH.

Beghepeacmemuueckocosocnumanus TOHUMaHUEPOTUONOIOTUNB()OPMUPOBAHUT
ACTETUYECKOMN KYJIbTYPBUIMYHOCTH.

Begepegusuueckoeosocnumanus, oopmupoeanusaxyibmypviz00posbaudIMOYUOHA
bH02001a20N 014U OTBETCTBEHHOCOTHOIIIEHUEKCBOEMY3/I0POBbIOMYCTAHOBKAHA3/10POB
BIOOPa3KU3HU(310POBOCTIMTAHNE,COOTIOCHUETUT UEHUY €CKUXTPABUIIMHOPM,COATTaHCH
POBaHHBIUPEKUM3IAHITHUHOTIBIXA, PETYISIPHASIDU3NIECKATAKTUBHOCTB );0CO3HAHUETIOCTT
€ICTBUHUHEIIPUATUEBPETHBIXTPUBLIUCK(YTTOTPEOIECHUEATKOT OIS, HAPKOTUKOB, KYPEHHE )
UUHBIX(POpMBpeaaIIiPU3NIECKOTOUTICUXUYECKOTO  3/I0POBbs; COONIOZCHUE MpPaBUII
0e30MacHOCTH, B TOM 4YHCJE HaBBIKMOE30MACHOrO MOBEACHUS B IPHUPOIAHOU Cpele;
c(hOpMHPOBAHHOCTh HaBbIKa
pedaexkcun, ynpaBieHIEeCOOCTBEHHBIMAMOIIMOHAIbHBIMCOCTOSIHUEM.

B cpepe mpyoosoco eocnumanus: AaKTUBHOE ydacTHE€ B  PEIICHUU
MPaKTUYECKUX3a/1a4(BpaMKax CEMbH,ITKOJIBI, TOPO/1a,Kpast ) OMOJIOT MI€CKOMMIKOIOTHUECK
OMHAMPABJICHHOCTH, HHTEPECKITPAKTUYECKOMYU3YICHUIONPOPECCHI,CBI3aHHBIXCONOJIOT
UEH.

Bcghepeskonoeuueckocosocnumanusi: OpueHTAlUIHANPUMEHEHUEONOIOTMUECKHX3
HaHUNIPUPEIIEHUN3a1a4B00JIaCTHOKPY KAIOIIEHUCPE/Ibl;0CO3HAHUEIKOIOTMUECKUXITPOO
JEMUNYTEUNXPEIICHNS ;TOTOBHOCTbKYYaCTUIOBIIPAKTUYECKOUIEATEIbHOCTUIKOJIOTUYEC
KOW HAIpPaBJIEHHOCTH.

Beghepenonumanuayennocmunayunocono3nanusn: OpueHTaMIHACOBPEMEHHYIOCHC
TEMYHAyYHBIXTIPEICTABIEHNHOOO0CHOBHBIXONOIOTHIECKNX3aKOHOMEPHOCTSIX,B3aUMOCB
SA35IXYETTOBEKACIIPUPOTHOMUCOLIUATTbHOUCPEION;



MOHUMAHWE  POJIM  OHOJIOTMYECKOWM  HAyKu B (OPMHUPOBAHWUU  HAYIHOTO
MHUPOBO33PEHUS;PA3BUTHE HAYYHOW JTHOO03HATEIHPHOCTH, WHTEpPECa K OMOJIOTHYECKOM
HayKe, HaBbIKOBUCCIIEIOBATEILCKONAEATEIIbHOCTH.

BcegepeaoanmayuukuzmenaoumumcayciosuamcoyuaibHOUUNpUpoOHoUcpeosl. ajie
KBaTHASIOLICHKAN3MEHSIOIINXCSTY CIIOBUU ; TPUHATHEPEIICHHU S (MH MBIy IbHOE,BTPYIIIE)
BU3MEHSIONINX CAYCIOBUIXHA0CHOBAHUNAHATN3a0MOJIOTHIECKOM uHdopmauy;
IUIAHUPOBAHUE JNICUCTBUM B HOBOM CUTYyallMMHAOCHOBAHUU
3HAaHUHMOMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIEepe3yJbTaThI:

BegepeosnaoenusiynusepcanvubimuyueOHbIMUNO3HABAMEbHBIMUOEUICMBUAMU:
ba3oBbIeIOrMUECKUEACHCTBUSI:
® BBIABISATHUXAPAKTEPU30BATHCYIIECTBEHHBICTIPU3HAKMONOJIOTMIECKUX00BEKTOB(SI
BJICHUN );

® yCTaHaBJIMBATHCYIIECTBEHHBIMMPU3HAKKIACCU(PUKALUUONOIOTMYECKUXO0BEKTOB
(sIBJIEHUH,IPOLIECCOB),0CHOBAHUSITII0000IEHUS MCPABHEHUS, KPUTEPUUTIPOBOIN
MOTOaHaIN3a;

e C y4€TOM TMPEIIOKEHHON OMOJOTHYECKON 3a7a4dl BBISIBISATH 3aKOHOMEPHOCTH
UIIPOTUBOPEUYUSIBPACCMATPUBAEMBIX (PaKTaXHAOIIOICHHSIX ;IPe TIaraTbKPUTEPUN
JUTSI BBISIBJICHUSI3aKOHOMEPHOCTEHN UIPOTUBOPEUNIL;

® BBIBIATHACPUIUTHIMHPOPMALIUN, JTAHHBIX,HEOOXO0IUMBIX JIAPEIICHUSTTOCTaBICH
HOM3aJauu;

® BbIBIATHIPUYUHHO-

CJIeICTBEHHBIECBII3UIIPUU3YYEHUMONOJIOTUYECKUX IBIIEHUMUTIPOIIECCOB;AEIaThBbI
BOJIBICHCTIONb30BAHUEM 1€ Ty KTUBHBIXUMHIYKTHBHBIX YMO3aKIFOUEHUH,
YMO3aKJIFOUEHUM 110 aHAJIOTHH, POPMYIUPOBATEIUIIOTE3BIO B3aUMOCBS3SIX;

® CaMOCTOSITEILHO BBIOMpPATH CHOCOO perieHus y4eOHOM  OMOJIOTHYECKOMN
3a/lauyn(CpaBHUBATh HECKOJIbKO BAapHAHTOB peELIEHUs, BbIOMpaTh Haubosee
NOAXOASIIUNCYYETOMCAMOCTOSTENBHO BbIJICTICHHBIXKPUTEPHUEB).

bazoBbiencciienoBaTEIbCKUEICHCTBHS:

® HCIOJb30BAaThBONPOCHIKAKUCCIEA0BATEIbCKUHUHCTPYMEHTIIO3HAHUS;

¢ (hopmMymHUpOBaTHEBOMPOCH,HUKCUPYIOITHUEPA3PHIBMEKTYPEATHHBIMIDKEIATETHHBIM
COCTOSIHUEMCHUTYAIIUN,00bEKTa,ICAMOCTOATEILHOYCTAHABIMBATEUCKOMOEHIAHHO
e;

¢ (OpMHUPOBATHTUTIOTE3YOOUCTUHHOCTHCOOCTBEHHBIXCY K IEHUH,apTyMEHTHPOBATh
CBOIOTIO3HITNIO,MHEHUE;

® TIPOBOJAMUTHIIOCAMOCTOSITEILHOCOCTABICHHOMYTUIAHYHAOIIOICHHE, HECIIOKHBIHOH
OJIOTUYECKUIIKCIIEPUMEHT,HEO0IbIIIOCHCCIIEA0BAHNEIIOYCTAHOBIEHUIOOCOOEHHO
cTeHOnoI0rnuecKorooobeKTa(Imporecca)u3ydeHus,

® TIPUYUHHO-
CJICJICTBEHHBIXCBSA3CHN3aBUCUMOCTEHONOIOTHIECKIX 00 bEKTOBMEK TYCO001;



OLICHMBATh Ha MPUMEHHUMOCTb M JIOCTOBEPHOCTh HMH(GOPMAIIUIO, MOJYyYECHHYIO
BXOJICHAOIIOICHUSIUIKCTIICPUMEHTA,
CaMOCTOSTEIbHO(OPMYITUPOBATHO000IIICHUSHBBIBOILITIOPE3YIbTATAMITPOBEIEHH
oro HaOI0IeHUS, JKCIIEpUMEHTA, BJIAJIETh
MHCTPYMEHTAMHOLIEHKHI0CTOBEPHOCTUIIOIYYEHHBIX BHIBOJJOBHOOOOIIICHHIA;
MIPOTHO3UPOBATHLBO3MOKHOEIATLHEUIIIEEPA3BUTHEONOIOTMIECKUXTIPOIIECCOBUUX
IOCIEACTBUS B  AHAJIOTMYHBIX WM  CXOJHBIX CHUTyalusAX, a TakkKe
BBIIBUTATHIPEINONIOKEHUI00 UXPA3BUTHH BHOBBIXYCIOBUSIXU KOHTEKCTAX.

Paboracundopmaimei:

MPUMEHSATh Pa3IUYHbIE METOJbl, WHCTPYMEHTBHl W 3alpOChl TMPU TOUCKE W
0T00pEeONOTOTHIECKONMH(OPMATTMUIIIHIAHHBIXH3UCTOYHUKOBCYYETOMITPEIIIONK
E€HHONYy4eOHOM OMOJIOTUUeCKO3a1aun;
BBIOMPATh,aHATU3UPOBATh,CUCTEMATU3HPOBATEUHHTEPIIPETHPOBATEONOIOTHYECK
YIOUH(POPMAIUIOPA3THIHBIXBUI0BH(POPMITPECTABICHHUS;

HAXOJUTh CXOJHBIC apTyMEHTHI (ITOATBEPKIAOIINE WU OIPOBEPTAIOIINE OIHY
UTYKEH/ICI0,BEPCHIO ) BPA3TNIHBIXMH(OPMAITMOHHBIXUCTOYHUKAX
CaMOCTOSITEIIbHOBBIOMPATHONI TUMATLHYO(DOPMYTIPECTABICHUIUH(DOPMATTUUNANIT
JIOCTPUPOBATHPEIIacMble3a/IauMHECII0KHBIMACXEMaMU, THarpaMMaMK, HHOUTpad
WKOWM UX KOMOMHAILIUSAMU;
OIICHMBATHHAIEKHOCTHONOIOTHICCKOMMH(OPMAITUUTIOKPHTEPUSIM, TP EITIOKECHHBI
MYYHTEIEMUITUCHOPMYITUPOBAHHBIMCAMOCTOSTEIHHO;
3alIOMUHATHUCUCTEMATH3UPOBATEONOIOTUYECKYIOMH(GOPMAIIHIO.

BeghepeosnadenusynusepcanbHulmuyueOHbIMUKOMMY HUKAMUSHLIMUOCUCMBUIMU
OOuienue:

BOCIPUHUMATbU(OPMYINPOBATHCYKIEHNUS, BBIPAXKaThIMOLMUBIIPOLIECCEBBITNIOIHE
HUSATPAKTHUYECKUXH JIaOOPATOPHBIX padoT;
BbIpaXaTbCce0s1(CBOIOTOUKY3PEHHS )BY CTHBIXUITUCbMEHHBIXTEKCTAX;
pacrno3HaBaTbHEBEPOAIbHBIECPEICTBAOOIICHNS, TOHUMATh3HAY€HUECOLIMATIbHBIX3
HAaKOB,3HAaTbUPACIIO3HABATHIIPEANIOCHIIKUKOH (DJIMKTHBIXCUTYaLU U
CMSITYaThKOH(IUKTHI, BECTUTIEPETOBOPHL;
MOHUMATbHAMEPEHUSIPYTUX,IPOSBIATHYBAKUTEIbHOCOTHOIICHUEKCOOECE THUKY
UBKOPPEKTHON(popMe(hOpMyIHpOBATHCBOUBO3PAKEHHS;

B XOJ€ JuajJora W/MIM JUCKYCCHM 3a/aBaTb BOINPOCHI IO CYLIECTBY
00CyK1aeMOHONOIOTNYECKOUTEMBIMBBICKA3bIBAThH/1€U, HAllEIEHHbIEHAPEIIEHNEO
MOJIOTUYECKOM3aJaunuTIO IepKaHe0Iar0XenaTeIbHOCTHOOIICHNUS;
COTIOCTABJIATHCBOUCYKICHUACCY K ACHUSMUIPYTUXy4aCTHUKOBINAIOTa,00HapY XK
MBaTbPa3JINYUAN CXOACTBONO3ULINN;
MyOJIMYHONPECTABIATHPE3YIbTaThIBBIIIOIHEHHOTOOHOIOT HUE€CKOT00OTBITA(IKCTIE
PUMEHTA,UCCIIEI0BAHUS, IPOEKTA);



® CaMOCTOSTENIbHOBBIOUPATH(POPMATBHICTYIICHUSICYIETOM3a1a4IIPE3CHTALIUUHOCO
OEHHOCTEeHayAUTOPUUHUBCOOTBETCTBUMCHUMCOCTABIISIThYCTHBIEUITUCEMEHHBIETEK
CTBICHCIIOJIb30BAaHUEMUJUTIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHasAACATEIbHOCT(COTPYTHIUYECTBO):

® TTOHMMAaThUHUCIIOJIb30BATHIIPEUMYIIIECTBAKOMAH THOMUIHINBU Ty aTbHOMPAOOTHI
pu peleHnn KOHKPETHOM OMOJIOTHYEeCKON po0JIeMBl,
000CHOBBIBATbHEOOXOIUMOCTh MTPUMEHEHHSI TPYIIOBBIX (OPM B3aUMOJCHCTBHS
IpY PELICHUUTIOCTABICHHOYYeOHOH 3a/1a4H;

® [PUHUMATH LI€Jb COBMECTHON NESATENBHOCTH, KOJUIGKTUBHO CTPOMUTH JEHCTBHA
noeé IOCTHKEHMIO: paclpeliessiTh POJM, JOTOBapUBATHCS, 0OCYKIAaTh MPOIECC
UpEe3yIbTaTCOBMECTHOI pabOTHI;

® yMeTh0OOOIAThMHEHUSHECKOIBKUXITIOICH, TPOSBISIThTOTOBHOCTBPYKOBOUTH,B
BIMIOJIHATHIIOPYYEHUS, IO TUUHATHCS;

® [JJAHUPOBATHOPTaHU3ALUIOCOBMECTHOMPAOOTHI,0NPEAEAATHCBOIOPOIIL(CYUETOMIT
PEANOYTEHUHHNBO3MOKHOCTENBCEXYUaCTHUKOBB3AUMO/IEHCTBUS ),pacipeiesiTh3a
JaYMMEX1y4ICHaAMUKOMAaH 1bl,y4aCTBOBAThBIPYNIIOBBIX(pOopMaxpaboThI(00CyXk e
HUS,00MEHMHEHUSIMHA,MO3TOBBICIIITYPMBIMHHBIC);

® BBIMTOJHITHCBOIOYACTHPAOOTHI, TOCTUTAThKAYECTBEHHOTOPE3YIHTATAIIOCBOEMYHATT
PaBIICHUIOUKOOPAMHUPOBATHCBOUACHCTBUACAPYTUMUWICHAMUKOMAaHIbI;

® OIEHMBATbKAYECTBOCBOETOBKIIAJaBOOIIMUIIPOAYKTIIOKPUTEPUSAM,CAMOCTOSI TENIbH
0c(pOpMYyJIMPOBAHHBIMYYaCTHUKAMUB3aUMO/IEUCTBUS ;CPABHUBATHPE3YIbTATHICHC
XOAHOM3aAa4ENUBKIIAIKAKIOTOWIEHAKOMAaH IbIBJOCTUKEHUEPE3YIBTATOB, A3 AL
AThCPEPYOTBETCTBEHHOCTUUIIPOSIBISIThTOTOBHOCTHK
MIPEIOCTABIECHUIOOTUETAIEPEATPYIITION;

® OBJAJCTHCUCTEMONYHHUBEPCATLHBIXKOMMYHUKATUBHBIXIEUCTBUI, KOTOpasodecte
Y1BaeTC(HOPMUPOBAHHOCTHCOIMATLHBIXHABBIKOBUAMOLIMOHATIbHOT OMHTEIIIEK Tl
KOJIbHUKOB.

B cgepe oenadenus yrueepcanvHuiMu YyueOHLIMU peSYNAMUBHLIMU OeUCTNEUIMU:
CaMoopranusanus:
®  BBISBIATHIPOOICMBIIIIPCIICHUSBKU3HEHHBIXUYICOHBIX CUTYAIUASIX , UCTIOJIb3YSIOH
OJIOTMYECKHE3HAHMS,

® OPHEHTUPOBATHCIBPA3TMYHBIXIIOIXO0AAXIPUHITHAPEIICHUH(MHAUBHYTTBHOE, TP
UHSTHEPEIICHUSBT PYIITIE, IPUHITHEPECIICHUUTPYTITIOHN );

® CaMOCTOSITEIIbHOCOCTABIATHAITOPUTMPEIICHH3a,1a4U (MIINET09acTh ),BEHIONPATHC
nocooOpeneHnsTy4eOHOOMOIOr U eCKO3a a9 Cyd€ TOMIUMEIOIIIUX CPECYPCOBUCO
OCTBEHHBIXBO3MOXXHOCTEH,apryMEHTHPOBATHIIPEIJIaraeMbIeBAPHAHTHIPCIICHHIA,

® COCTaBIATHIUIAHICHCTBUH(TIAaHPEATN3aIMHHAMEYCHHOT0AITOPUTMAPEIIICHUS ),KO
PPEKTHPOBATHIPEIOKECHHBIHAITOPUTMCYIETOMITOTYYCHUSTHOBBIXOMOJIOTUIECKH
X3HAHUI00 N3y4aeMOMOUOIOTMYECKOMOOBEKTE;

® 1eNaThBHIOOPHOPATHOTBETCTBEHHOCTh3apEIIICHUE.



CaMOKOHTPOJIL(pedaekcus):
® BJIAJIETHCIIOCOOAMICAMOKOHTPOJISI,CAMOMOTHBAIUUHAPE(DIICKCHH;
® 1aBaThaJICKBATHYIOOIICHKYCUTYaIIMMUIIPE IaraTbIIaH e€N3MCHCHHUS;

® YYUTBHIBAaTb KOHTEKCT U NPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHb
NpUPEHICHNNYIe0HOMONOIOTUYECKOI3a1auH,a1all TUPOBATHPEIICHUEKMEHSIOIIN
MCs1I00CTOSITENILCTBAM;
® OOBACHATH IIPUYHHBI JNOCTHKEHUS (HEIOCTHKEHUS) pE3yNbTaTOB
JEsITEIbHOCTH,JaBaThOLIEHKYITPHOOPETEHHOMYOBITY, YMETbHAXOAUTHIIO3UTUBHO
€BIPOU30IIEAIICHCUTYALINH;
® BHOCHTBHKOPPEKTHBBIBIEATEIHLHOCTHHAOCHOBEHOBBIXOOCTOSTEIHCTB, HI3MEHUBIIINX
CSICUTYallUH,yCTaHOBJIEHHBIXOINOOK,BO3HUKIITNXTPYIHOCTEH;
® OLICHMBATh COOTBETCTBUE PE3yJbTaTa LEIU U
YCIIOBHASAM.OMOIMOHAIBHBIMUHTEIIICKT:
® DPa3INYaTh,HA3BIBATBUYIPABIATHCOOCTBEHHBIMUIMOLUAIMUUIMOLUAMU
IPYTHX;
® BBIIBITBHAHAIN3UPOBATHIIPUYNHBIIMOLINN;

® CTaBUTHCEOSHAMECTOIPYTrOroueIOBeKa,IOHUMATbMOTUBBIMHAMEPEHUSAIPYTOTO;

® PEryJupOBATHCIIOCOOBBIPAKEHUSIIMOLIUH.

e [Ipunaruecedsuapyrux;

® 0CO3HAaHHOOTHOCHUTBCAKAPYIOMYUYEIOBEKY,ETOMHEHUIO;

® IPU3HABATHCBOENPABO HAOMIMOKYH TAKOEKEIPABOIPYIOrO;

® OTKPBITOCTHCEOEUIPYTUM;

® 0CO3HaBATbHEBO3MOKHOCTBKOHTPOJIUPOBATHBCEBOKPYT;

® OBJAJETh CHCTEMOH YHUBEPCAJIbHBIX YYEOHBIX PETYJIATUBHBIX JEHCTBHIA,
KOoTOpasio0ecneunBaeT(HOpMUPOBAHUECMBICIOBBIXYCTAHOBOKJINYHOCTU(BHYTPEHH
AATO3ULUSINYHOCTH ), MKM3HEHHBIXHABBIKOBJIMYHOCTHU(YIIPaBJIEHUACOO0M ,camo 1
VCLUILJIMHBL,YCTOMYHNBOIO IMOBEJICHNUSA).

IIpenmeTHbIe pe3yJbTaThl OCBOEHUS
nporpaMMbIBrio3HaBaTeIbHON(MHTEIIEKTYaIBHO
i)cohepe:

— NpuoOpeTeHHe OMbITa MCIOJb30BaHUS METOJOB OHOJOTHYECKOM HAyKH C
LENbION3YyUeHUsI OMOJOTHYECKMX OOBEKTOB, SIBICHMA W MPOLECCOB: HAOIIOACHHE,
OTMCaHME,TPOBEACHNE HECI0KHBIX OMOJIOTMUECKUX OIBITOB M IKCIEPUMEHTOB, B TOM
qucIie
CHUCTIOJIb30BAaHUEMaHATOT OBBIXULIU (DPOBBIXOUOTOTHUECKUXTTPUOOPOBUMHCTPYMEHTOB;

— (dopMHUpOBaHME YMEHHSI MHTETPUPOBATH OMOJOTHYECKHE 3HAHHS CO 3HAHUSIMU
U3IpYruX  Yy4eOHbIX  mpeaMeToB  ((pU3MKH, XWMHUHU, Treorpaguu, HCTOPHH,
00IIIeCTBO3HAHUSH T.1.);



— (¢dopMmupoBaHWEe yYMEHUH  pemaTh  ydeOHBbIE  3aJadyd  OHMOJOTHYECKOTO
COJIepKaHU, BBISIBIIATHIIPUINHHO-
CJICJICTBEHHBICCBS3H,IIPOBOIMTHKaUECTBEHHBIEUKOIMUECTBEHHBIEPACUETHI,IETaThBBIBOT
BIHAOCHOBAHUHUITOTYYCHHBIXPE3YIbTATOB;

— (¢dopMHUpOBaHME yMEHHS  IUIAHUPOBATh  y4yeOHOE  WCCIEJIOBaHUE WU
MPOEKTHYIOPaOOTY C YYETOM TIOCTaBJIEHHOW wenu: (GOopMyaHpoBaTh MpodiIemMy,
TUIIOTE3Y u
CTaBUTH3aJaUNHUCCIICIOBAHIS, BRIONPAThAICKBATHOTIOCTABIICHHONIIETTMMETOIbI, ICTIaThB
BIBOJIBITIOPE3YIHTATAMUCCIICIOBAHUSUIIA TPOCKTHONACSITETLHOCTH;

— (hopMupoBaHMEHNHTEPECAKYTIYOJICHUIOOUOIOTHUEeCKUX3HaHU N (TTpeAnpopuIbHas
MOJIFOTOBKA U MpodeccruoHanbHas OpUEHTALMSI) U BBIOOPY OMONIOTHMHUKAK TPOPUIBHOTO
npeaMera Ha CTYIICHU CpeIHero MOJIHOTO oOpa3oBaHHUs IS
OyaymiernpodeccuoHaIbHOUIEATEIEHOCTH,BOOIaCTHOMOIOT U, METUITUHBI, YKOJIOTUH, IT
CUXOJIOTHH,BETEPUHAPHH,CEIIbCKOTOX035ICTBA;

— BJIaJICHHEHABBIKaMUPAOOTHICHH(OpMaIIMEHECTECTBEHHO-HAYYHOTOCOACPKAHHS,
MpEACTaBICHHOW B pa3sHol  ¢opme (B BHAE  TEKCTa,  TaOJIMYHBIX
JTaHHBIX,CXEM,TpapUKOB, IMATPAMM,MOICIICH, 1300paskeHNH ), KPUTUUECKOTOaHATN3anH(D
OPMAIMUHNOLICHKH €€JJ0CTOBEPHOCTH;

— YMEHHE UWHTETpUPOBaTh OHOJOTMYECKHE 3HAHMS CO 3HAHUSAMHU JAPYTUX
Y4E€OHBIXIIPEIMETOB; HHTEPEC K YIIyOJeHHIO OWOJIOTUYECKUMX 3HAHUM U BBIOOPY
ounonoruu
KaKMpopuIbHOrONpeIMETaHAyPOBHECPEAHET000IIEro00pa3oBaHUsA IOy nyehTIpodec
CHUOHAJIbHOW IS TEIbHOCTUBOOIACTUONOJIOTU U, METUTINHBI,OKOJIOT I, BETEPUHAPU U, CEITb
CKOTOXO03SCTBA,TUIIIEBOUITPOMBIIIIIEHHOCTH, IICUXOJIOTH,ACKYCCTBA, CIOpPTAa - HWMETh
YEeTKHEe Mpe/ICTaBICHUS 0 MaTepUATUCTHUECKON
CYLIHOCTUTCHOMOBKHBBIXOPTaHU3MOBHPETYIISILIUIOUXPAOOTHI;

— 3HaHHWE OCHOBHBIX (PAKTOPOB OKPYKAIOIIEH Cpeibl, BIMSIONIMX Ha Pa3BUTHE
UCYIIECTBOBAaHUEKUBBIXOPTaHU3MOB,aJaN TAUHK(PAKTOPAMOKPYKAIOIIEH Cpeibl;

— 3HaHWE OCHOBHBIX TOJXOJO0B OMOTEXHOJIOTHH, WCIIOJIb30BAHUS €€ JOCTHIKEHUH
BCOBPEMEHHOU JKM3HHM YeJOBEKa, OCOOCHHOCTH HCIIOJIb30BAHUS JKUBBIX OpPTaHU3MOB
JUIATIPOU3BOJICTBEHHBIXHY K] UEJIOBEKa,

— 3HAHWE OCHOBHBIX TMOJXOJOB CEJNEKIUA W OHOTEXHOJOTHH KYJIbTYPHBIX
pacTeHUi, XapaKTepHU30BaThI €eHETUUECKUMO U (UITUPOBAHHBIEPACTEHHS,0NIEPUPOBATHIIO
HATUSAMU,TUOPUIN3ALINA, 0T AAJICHHASITHOPU U 3aLIMS, UCKYCCTBEHHBIHOTOOP,[€TEPO3HC, TP
aHcdopMaIus,MyTareHe3,reHeTHIeCKOePeIaKTHPOBAHHE,

— TIOHMMAaHHEMOJIEKYJISIPHBIXMEXaHU3MOBpPEaIN3allMuHACIIEICTBEHHONNH (hopMaIu
MUYMEHHECBOOOTHOONIEPUPOBATHOCHOBHBIMUTIOHATUSIMUMOJIEKY IIPHOMOMOIOTUMUEECO
BpPEMEHHBIXHAMPABICHUI—TEHOMHUKHU,METAT€HOMUKH,IPOTEOMUKH;

— 3HAaHWE OCHOBHBIX 3a00JIEBaHUN YEJIOBEKa, MEXaHU3MOB UX pPa3BUTHS,
CII0CO0AXUXIMAarHOCTHKHUU JICUECHUS;



— ¢opMHUpoBaHME  YMEHHS  WCIONB30BaTh  MOHATHHHBIA  ammapar |
CUMBOJINYECKUMAZBIKI€HETUKH, I PAMOTHOCTIPUMEHEHUCHAY YHBIXTEPMUHOB, TIOHSTH,T€0
PHi1,3aKOHOBIIISI00BSICHEHUSIHAOI0JaeMBIX O OIOT MU €CKUX 00 BEKTOB, IBJICHUMUIIPOLIECC
OB,IT03BOJISIOUINX3ATI0KUTH()YHAAMEHTHAYYHOTOMUPOBO33PEHUSI.

BuennoctHo-opueHTanmonHomcdepe:
— 3HAHUE,YTONPUMEHEHUECOBPEMEHHBIXTEXHOJIOTMIUMOEKYIIPHONOM OO MUTIO3BOJIS
€TYCIEIHOPEIIAThTaKNE31000JHEBHBIEIPOOIEMbI, KAKOXPAHAOKPY KAIOIIEH  CpEJIbl,
COXpAaHEHUE 3/10POBbS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJIEHUEIKOCUCTEM.



TEMATHYECKOEIIJTAHUPOBAHMUE

Mopyab «Kak :KUBOTHbIE M pACTEHUS] TPUCTIOCAOIMBAIOTCS

(3BOJIIOIIMOHHASIIKOJIOTHUA)S-6 Ki1acchl(34 yaca)

Tembl OcHoBHOecOepKaAHNE JesTeIbHOCTH
IKOJIbHUKOB
1. M1 CBoiiCTBa U CTpOEHNUE UccnenoBarenbckuepaboT
HCCJIEAyeMKHUBBI KUBBIXOPIaHU3MOB (CTPOEHUE pi«Bcenu(cunuibl,0enku,

e 00beKThI(6 1)

KJeTku).Buj, ocods — opranusm
KaKeInHasi CUCTEMA.

oepe3bl U
T.J1.)OJIMHAKOBBIE

Ananranuu(npucnocodsenust). | ?

[TonsiTueromeocrasa >kMUBOTO ®dortoksecT».[IpakTuecka

opranusma.Crnocobsierononaep | sipadbora

YKaAHUSL. «CocraBisiem

OrpannueHuIMOPHOIOTHIECK KHHTY

UX UPU3HOTOTUIECKUAX PEKOPAOBPACTEHUNHKUBO

anantauui.lIouemy THBIXHAIIIETOKPash».

OpraHU3Mbl HECTAHOBSITCS

0eCKOHEYHOOO0JIBIITUMH, MAJICH

bKUMH,

BCESIHBIM.
2. @akTOpBI OKPYKAOLIEN IIpakTHueckoesansaTue
Biausinueoxkpy:xa cpenbi(abuoTuyeckue, «IBeT u Temno»
leiicpeabl Ha OMOTUYECKHE,AaHTPONIOTEHHBIE). | (KyOMKHUIIba B3BECUTD,
KHBbICOPraHU3M [TpumepbiabuoTHYECKUX MOJIOKUTHB Yatku [letpu
bI(124) (aKTOpOB,0KA3bIBAIOIINX Hapa3HOIIBETHYIO

OCHOBHOEBJIMSIHUE Ha
KU3HEAESITENbHOCTHKUBBIX
OpraHU3MOB:TEMIIEpaTypa, CBET,
BJIAXKHOCTh. OCHOBHBIE
3aKOHOMEPHOCTHUIPUCIIOCOOICH
Usl KUBBIXOPTAHU3MOB K
abnoTnuecKuMPpaKkTopam.
[IpucnocoOneHust KOCHOBHBIM
abuoTHueckuMPpaKTopam:
TEMIIEPATYPa,BIaXKHOCTHH CBET.

oymary,depe3 30 MUHYT
B3BECUTH3aHOBO — KTO
ObICcTpeepacTasii).
[IpakTHueckoe3aHsTHE
«Yto pacTBOpsieTCs
BBOJIE»(IKCIIEPUMEHT
«Kunxunin
nomy»).ITpakTuyeckoes
aHsITUE

«Inddy3us BemecT
BBOJI€(PacTBOPHI)»,
«/IBHKEeHHnE pacTBOPOB
MOILBETKY.
[IpakTHueckoe3aHsTHE
«Jlen nmaBaet B
Bojie(aricoepry,
3aMep3aHUEBOOEMOB)
».
[IpakTHyeckoe3aHsTUE




«Jlennpuszamepsanuu




pacumpsieTcsi»(pa3pyii
eHue
KaMHs1(1T0YBO0Opa3oBa
HUE),3aMEeP3aHNE
kietok). I Ipaktuyeckoe
3aHITHE

«ly6a» (kyOuku
JhJa3aBEPHYTH B
pasHbliMaTepua,
B3BecuTh). I IpakTnueck
0€3aHATHE

«ITurmeHnTHI»
(MOXHOpPA3AENUTh HA
BaTMaHEKPaCHUTENN
nu3(IioMacTepoBy.
[IpakTuueckoe3aHsTHE
«Kak )XKMBOTHBIE
IUTaBAIOTB BOJIE»
(OkcnepuMeHT
CITMIIETKOM).
HccnenoBarenbckuepadboT
bl «BnusiHue cBera(Ternia,
BJIQXKHOCTH,COCTaBa
MOYBBI) HAPACTEHUS B
€CTECTBEHHBIXWIIN
MCKYCCTBEHHBIXYCJIOBUSIX)
(HAZOCTYIMHOM
Marepuae).

3.
B3aumoaencTBUAK
MBBIX
opranusmMosn(4 1)

buortnueckue
(hakTOphL.3aKOHOMEPHOCTH
Pa3BUTUSIMEAKBHIOBBIXB3aU
MOOTHOILICHUH.

KosBosmtonus (XUIHUK-
KEPTBA;NIapa3UT-X0351H )
OBOJIOLUICTPATET M I00BIBAHU
AMUILIN.

CounanbHOCTh. BUibI-
BCeJIeHIbl. [lepeuenb pacTenuii-
BpEIUTEIICH.

UccnenoBarenbckaspadboT
a «Habmonenus
3aB3aUMOOTHOIICHUSIMIK
WUBOTHBIX MPUI00BIBAHUN
NUIIHA(KOPMYIIKH JIJIst
NTHIL, JJIATOPOJICKUX WIIH
CEJIbCKUXKUBOTHBIX ).
Be6-kamephn».
HccnenoBaTenbekast
pabota
«Pacmipoctpanenue
BUJIOB-CHHAHTPOTIOB
BHAIICMECTHOCTH




4. YenoBek B
JKU3HUPACTEHUMN
HKMBOTHBIX? (6 1)

AHTPOTIOTEHHBIE
¢akropsl.IIpaBna su, uro
NEPBOOBITHBIENIOIN KUITU B
TFapMOHHUH CIIPUPOJOM.
OpomaliHuBaHUE UNIPUPYUCHUE
KUBOTHBIX UPACTEHUI. 3auemM
CIacaThBBIMUPAIOLME BUIbI, KaK
aroaenars. KynbTypHbie
pPACTEHUS UUX TUKUE MPEIKH.
IToueMyBa)XHOUX COXPAHSATB.
Pa3nooGpasue
KyJIbTYPHBIXPAaCTEHUH U UX
3HAYCHHE B)KU3HU YEJIOBEKA.
KpacHas kHurasamiei
TEPPUTOPUHU.
Oco000xpaHsAeMbIETEPPUTOPUH,
3anoBeHUKUPoccunnmupa.

[IpakTuueckaspaboTa
«Pa3H000pa3ueKyIbTyp
HBIX PaCTEHUHN
BBAILIEMPETUOHE.
UccnenoBarenbckaspadboT
a
«BAusiHUEaHTPOIOTeHHBIX
(bakTOpOBHA pa3BUTHE
pacTeHuun
Bropo/ie/HaCeJICHHOMITYHK
Te».
DKCKypcHsi/TIpaKTHYECKast
pabota «OOIIT B
BallIEMPETHOHE —
YHUKATbHBICOOBEKTHIIPU
POJIBDY.

5.
JIKOJOrHYEeCKUECH
uim(6 4)

buocdepa — onHa
M3BOKHEUIIINX 000104YEK
3emun.YUTo Takoe
«QKOJIOTHYECKUCHUIIIN» U KaK
OoHU(DOPMHUPYIOTCS?
®opMHUpPOBaHUE3HAHUN 110
OMOPa3ZHOOOPA3UIOKUZHECHHBIX
(b opM,IOBEIEHYECKUXTTPUCTIOCO
OsieHu i, Mo AU (UKAITMOHHASIN3M
€HYUBOCThH (Ha
0a30BOMYPOBHE).
PacturenbHbiecoo01IECTBAMNX
THIIBI.

PazButue u
CMEHBIPACTUTEIBHBIXCO00
IIECTB.

Uccnenosarenbckuepado
TBI
«IKOJIOTHUECKUCHUIIIN
BOKPYT T€0s1 —ONMcCaHue
(haKTOPOBOKPY KAFOIIICHC
peaBD».
HccnenoBaTenbcKkue
paboThI
«DeHonornyeckue
HaOIIOIEHHS.

Moayab«OCHOBBIPACTEHHEBOACTBA» 7-8Ki1acchI(684acoB)

Tembl OcHoBHOecoaepxaHue JeATe1bHOCTD
IKOJbHUKOB
Tema 1. BBenenue UYro Takoe [TpakTyeckaspabora
BPaCTEHUEBOACTBO( | PACTEHUEBOACTBO:0OCHOBHBIE «boukaJlubuxay.
2 4) (aKTOpBIBBIPALIMIBAHUSAPACTE

HUW.

Hcropus
Pa3BUTHUSAATPOXUMHUYECKUX
3HaHuk(padbotsl M.B.

JlomonocoBa,
10.JIubuxa,byccenro,B.B.




JHokyuaena, K.A.
Tumupsizera,l1.A.KocTteruena,

JLH.




[IpssHUIIHUKOBaKUIP. ).

Tema 2. IIpaBritanocTaHoOBKH Hccnenoarenbekas
ArpoTeXHHYeCKUNl | arpO3KCIIEPUMEHTOB. paboTa«PakTopsl,
IKcnepumMeHT(6 1) ITocTaHOBKA3KCIIEPUMEHTOBC BJIHSIOIIMEHA
pactenusmMu. BeioopTemsl, IIpOpacTaHueceMsH(PoCT
COCTaBJICHUETUIIOTE3bL, LIETTUH IPOPOCTKOB)».
3a1a43KCIIEPUMEHTAIIO [IpakTrueckaspadbora
BBIPAIIMBAHUIOPACTCHUIB «CO0opyCTaHOBKUIS
KOHTPOJIMPYEMOKCPEIE. BBIPAIIMBAHUSI PACTEHUIB
KonTpoau,noBropHOCTH, KOHTPOJIUPYEMBIX
ITPOBEICHUEIKCIIEPUMEHTA. YCIOBUSAXY.
IInaHMpOBAHUEIKCTIEPUMEHTA.
OueHkape3yabTaToB
AKCIEPUMEHTA.
OCBOEHUETEXHOJIOTUU
KPYIVIOTOAMYHOTOBBIPAIIMBAHUS
CaJaTOBUMMKPO3EIICHUB
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIXYCIIOBHSIX.
Tema3.Poanb Bopa.PactBop.BeiTsixkKa. [IpakTrueckaspaboTa
XUMHUYECKHX AHHOHBI,KaTUOHBI, «CXEeMBINMUTATETbHBIX
3JIEMEHTOBB 3IEKTPONPOBOAHOCTHUPH pactBopoB.Pacuernos
NUTAHUUPACTEHUI | pacTBOpa.PonbXxuMuyeckux yI00peHu s
(204) AJIEMEHTOBBIIUTAHUUPACTEHUNA. | TUTATEIbHBIXPACTBOPOBY.
ITonyyeHnenuTaTenbHbIX [IpakTrueckaspadbora
BEILIECTBPACTECHUSIMU. «IIpaBunacmemmBanus
VY no6penHus:opraHun4eckue, y100peHUi»
MUHEpAJIbHBIE, [IpakTuueckaspaboTa
MukpoOuonornyeckue. Tumbr «IInTannepacrenui:
MIATAHUSAPACTEHNN. BO31ylIHOE | TEXHOJIOTUS
UMUHEpaTbHOE(KOPHEBOE) IPUTOTOBJICHUS
NUTaHuepacTeHUM. TpaHcopT NUTATEIbHBIXPACTBOPOB
NUTATEJIbHBIXBEIIECTB IUISIPa3HBIXKYJIBTYPY.
PACTEHMI: BOCXO AT [IpakTrueckaspadbora
HUCXOIAIMUTOK. BaxkHenmne «MoHuTOpHUHT
KanuiiHele,pochopHbIEn MUHEPAIIbHOTOITUTAHUS
a30THBICYJOOPEHU S, UX pacTEeHUIN.
cBoiicTBa.lIpocTeiencnoxHbIE [IpakTuueckaspaboTa
yaoOpeHus. «PacturenpHas
PoctupasBuruepacrenui: JAArHOCTUKAY.
ATANBIOHTOTeHE3a,(PAKTOPHI, HccnenoBarenbckas
BIIASIOIEHAPOCTPACTEHNM paboTta«OreHka
CBET,I'yCTOTANIOCAAOK,IMTAHUE, | COCTOSHUSKOMHATHBIX

cyOcTpar.
OCOOCHHOCTUITUTAHUS

pPaCTEeHMM,pacTeHUIHA
IIKOJIbBHOUTEPPUTOPUH,




pacTeHult a30ToM. A30T U
€ro3HaueHHe B )KU3HU
pactenui.dopmel a3oTa U
UXTPEBPAIEHUEBIIOYBE.
Ucrounuku dhochopa
JUISIPaCTEHUS.
3nauennedochopcoaepKaInx
COCIMHEHUN B KIICTKE.
Ponpmakpospruyeckux
coenuHeHuiipocdopa B
HHEPreTHIECKOMOOMEHE.
Bnusxue kanusa Ha
(bU3MYEeCKUECBONCTBA
POTOIUIa3Mbl, HAQEPMEHTHI
yII€BOAOPOAHOTOO00OMEHA,CUHT
€30€JIKOBH 1.

Pousb kanus B
NOJIEP>KAHUMMOHHOTO
OanaHca B TKaHsX, BIIpoLieccax
caMmoperyJisanun.PerynsaropHas
HUCTPYKTYpOOOpa3zoBaTeIbHasP
OJIb KJIbIIMA. Y4acTue
BOOpa30BaHUU
KJIETOUHOMCTEHKH,
NOJIJIEP)KAHUUCTPYKTYPbI
MeMOpaH UpEryJsus ux
IPOHUIIAEMOCTH.3HAUCHHE
MarHus
BMeTa00IM3MepacTeHUH.
Marnuit B cocrase
xJI0po(uILIa,cX0ACTBO
xJiopodria ureMoriioonHa
KaKCBUJETEIHCTBO
€IMHCTBAOPTraHUYECKOTOMUPA.
Cepa u ero
OCHOBHBICCOEAMHEHUS, MX
pPOJIb BCTPYKTYPHOMU
OpraHU3alMUKIETKH, YHaCTHE
BOKHUCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX
peakuusIXx MUKPOITEeMEHTHI.
[IpencraBnenus o
POJIMMUKPOITIEMEHTOB
BMeTa0O0IHM3Me

pactenuii. OcobeHHOCTH
MOCTYIUVIEHUSIMUKPOAJIEMEHTO
BBPACTCHHSI.

yCTaHOBKa
NPUYMHIIATOIOTUY
€CKUXCOCTOSHUN
(TpUHATUYHMN ).
UccnenoBarenbckaspaboT
a «OneHka
BITUSTHUSIPA3JTMYHBIX
AJIEMEHTOB HACOCTOSIHUE
pacTeHuii(cocTaBiaeHUe
Pa3IMYHBIXTTOAKOPMOK)».




CuHepru3MruaHTaroHu3M




2JIEMEHTOB IMUTAHUS
pactenui.PacturenbHas
JTIMArHOCTHUKA UMETOIbI
ueHTU(PUKaIIMUHEI0CTaTKa/n30
BITKA DJIEMEHTOBIUTAHUS.

Tema
4.PeryasitropbipocT
apacTeHuil.
3ammurapacreHuii(
4 q)

ITonsaTHe 0 perymaropax
poctapacteHuid. CTUMYJISTOPBIP
ocTa

— (PUTOTOPMOHBI
(aykCUHBI,ruO0EpEITUTHHBI,
IUTOKUHUHBI ). THTHOUTOPBIPO
CTapacCTCHUN:

1. mpupoaHbie
(abcru3oBasKUCIOTa U
HEKOTOpbIe(heHOIbHbIE
BelecTBa(MKyMapoBas,
KOPUYHAS,CATUITHIIOBASIKHIC
JIOTHI).

2. cunteTndeckue(MophakTHH
bl, pETapIaHTHI,ACPOTUAHTHI,
JIECUKAHTHI, TePOUITUIBI ).
OUTOMOHUTOPUHIH OLICHKA
COCTOSIHUS

pacteHuii. CoBpeMeHHbIE
CIIOCOOBIMOHUTOPHHTA.
3amura pacTeHun
OTBpPEIIUTEIICI:0CHOB

Bl

ouomeroa.

[IpakTrueckaspadbora
«DUTOMOHUTOPUHT
MOIICHKA
COCTOSTHUSIPACTEHUIA.
CoBpeMEeHHBIECTIOCOOBI
MoHuTOpUHTa». MccnenoBa
TeIbCKasipadoTa
«BnustHuer
eTepoayKCHHA
Harpopact
(poct
Hapa3HBIXC
TaUSX,BPa3HBIXYCIIOBUSIX

)

aHHuC

pa3INYHbIX
paCTEHUI.
[IpakTrueckaspadbora
«MHCcekTapuu: nmpasuiia
UYCIIOBUS
Pa3BEACHHUSIOIE3HBIXHAC
€KOMBIX».




Tema 5.
Boanasi,nmecuana
s
HUIIOYBEHHAAKY.JI
bTYPhblI,
UXIIPUMEHEeHH e
BBbIPpAIIUBAHUY
pacTeHuil.
DusuoJiorusp
acreHui(84)

BopnHnas, necuanas u
NOYBEHHASIKYJIbTYPbI, UX
IPUMEHEHUE
BBBIPAILMBAHUNPACTECHH.
[IpoBeneHne BObI B KOPHE
ucredaepacTeHUHN.

Boaneiii pexum
PaCTEHUI:CTPOEHUE YCTHUII:
(haKTOPBI,BIUSIONINE HA HX
PACKpBITUE U3AKPHITHE.
3HaueHUE MEXaHU3MapEryJIALUN
UCIIapEHUSI BIarUPACTECHUEM.
doTOCHHTES —
YHUKQIBbHBIMITPOLIECC PACTEHUM.
TemHoOBas
ucBeToBasiazpihoTOCHHTE3A.
3HaueHue GOTOCHUHTE3A
JUTSIKUBBIX OPTraHU3MOB.
DaKTOpBIPOCTA PACTCHMUIA:
BO3ayx naspauus. [lonzemuoe
JBIXaHUEPACTEHUI: COCTABIIOY
BEHHOTO
BO3/1yXa,ra3000MeH.['a3000mMen

[IpakTrueckaspadbora
«KopHeBoe
nasieHue».lIpakruuec
Kaspabora
«IIpuroToBreHuenpenap
aTa yCTbUIIMETOJIOM
cienkay.lccnenoBarens
CKHEepabOThI
«BnusaaueycioBuin
COZIEP/)KAHUAPACTEHUN HA
KOJIMYECTBOYCTHHUID.
[IpakTrueckaspadbora
«DyHKIIMOHANIbHASIIUATHO
CTHKA PaCTCHUU
OAKTUBHOCTUXJIOPOILJIACT
OBY.
UccnenoBartenbekasipa
oora
«Omnpenenennexsiopod
mutaA u b,

OLICHKa




pUOECIIOYBEHHOM
BBIpAIBAaHUH.

(OTOCUHTETUYECKOU
AKTUBHOCTHUPACTECHUIH
(aKTOpOB,BIUSIOIIMXHA
HEey.
[IpakTrueckaspadbora
«Aspanus,CO; u0:..
JIpIXaHUEPACTEHUID).
[IpakTuueckaspaboTa
«JlpIxaHnepacTeHU:
OIIEHKAaMHTEHCUBHOCTH
JbIXaHUSPACTCHUIU
IJI0JIOBY.
Hccnenoarenbckue
paboTtei«Bnusaue
CHO0CcO0aBBIpAIIBAHUS
(cocTaBanuTaTeIbHOU
CMECH,CXEMbIBHECEHHUS)
HapOCTH Pa3BUTHS

Pa3JIMYHBIXPACTEHUI.
Tema 6. KakuenoBekcranucnons3oBars | Juckyccuns
KyabsTypHble pactenus? CBA3bpa3BUTHS «JlomecTukanus,scenu
pacreHus. UHMBUJIA3ALUUYETIOBEKAN PaCTEHUSIUKUBOTHBIE,
CoBpemeHHbIE OJIOMAIIHUBAHUSIPACTCHUMU. KOTOPBICKUBYTPSIOMC
acnexkrTbicesekunu | JlomecTukanusi. YEJI0BEKOMHUM
(20u9) HacnencrBeHHOCTHEHN OJIOMAIITHUBAIOTCA?
M3MEHYMBOCTb—OCHOBHBIE MoOXHOIHCUUTATH
CBOMCTBA>KUBBIXOPTaHU3MOB. TapaKaHA0JOMAITHCHHBIM
N3menunBocTh. Buanl JKUBOTHBIM?).
U3MEHYUBOCTb. [IpakTuueckaspaboTa
['en—marepuanbHBIMHOCUTEID «MoaudukanmoHHas
HACJIEICTBEHHOCTUH M3MEHYUBOCTh(JIUCTHS,
n3MeHuuBOCTH. HyKiienHOBBIE WTOJIKUCOTHOTO
kucinoTel.JIokanu3zanus JIEpEBa)».
r€HETUYECKOrOMaTepralaB [IpakTuueckaspaboTa

KJIETKe./[eJIeHUeKIIeTOK.
PermukanusJIHK.OcHoBHas
JOTMaMOJIEKYJIIPHONOMOJIOTUH.
Tpanckpurnius. Tpancisuus.
MyTrannu.

O} dexkTOyTHIIIOUHOTO
TOPJIBIIIKAUTEHETHYECKOE
pasHooOpasue.Urorakoe
reH0aHk?3a4eMCOXpaHsTh
TE€HETUYECKUEPECYPCHI
pacteHuii? OCHOBHBIECTIOCOOBI

«l"'eH—MHCTpYKIMAIIO
coopkexneTku(Habucepe
WINKOHCTPYKTOPE)».
[TpakTraeckaspadbora
«MyTtarnusaadyrepopoie
(JTF060100BEKTH3
npenbIIyImenpadboTsL, e
U3MEHEHUEUHCTPYKIHH
PUBEICTKU3MEHEHUIO
BHEIIHETOBU/IA
00BEKTA)».




COXpaHEHUS
TE€HETUYECKUXPECYPCOB
pactenuit (exsitu u insitu).
3nauenue padot H.W.
BaBuiioBa.3aKOHIOMOJIOTUYECKHU
XPSIAOB.

IlenTph!
MIPOUCXOKICHUSIKYIbTYPHBIX
pacrenuid H.11.BaBunosa u
I1.M. XKykoBckoro.OcHOBHbIE
METO/IbI
cenekuuu. ' nbpuauzanms.
®opmbl 0TO00pa.OCHOBHBIE
HaIlPaBJICHUSICEIEKIINU:
YIIyYIIEHUEYPOKANHOCTH,
YCTOMYUBOCTU KOMOTHYECKUM U
abuoTuYecKuM(paKToOpam.

Ectb B0 KU3Hb B
npooupke?bruorexnonorus
KYJBTYPHBIXPACTCHUM.

Kaxk uenosek
MOKETMOTU(PUITPOBATH
pacrenus?l eHeTuYeCcKoe
penaktupoBaHue.CoBpeMEHHbIE
NOAXOBIN

TOCTUKEHUS
TE€HETUYECKOTrOpeNaKTUPOBA
HUSPACTEHUM.

[IpakTuueckas pabora
norpynnam «OTKya
HaHaIIUX

CTOIaX (PPYKThI/OBOIIIH/3IT
axkm».Ilpaktuueckaspado
Ta

«BpIpammBaem ropox.
Kaknposectu
CKpELIMBaHUE YyTOPOXa».
HccnenoBarenbckaspadbo
Ta
«BrIpamuBaHuepacTeHUN
B MIPOOHPKE»(MOKHO
BOCIIOJIb30BAThCSAPE3YIIbT
aTaMUIPEAbITYIIUXIKCIIE
PUMEHTOB
MOCOCTaBJICHUIOTUTATEIb
HBIX
pPacTBOPOBIJISIPACTEHHH).
[IpakTuueckaspaboTa
«I'eHOMHBIE
HOXKHUIIBI(MO/IETUPOBAH
ue
paboteicucTeMbiCRISP-
Cas)».




Tema
7.PacTuresibHas

npoaykuusi(84)

HanzemHurbie u
110/13€MHBICOPTaHbl
pactenuii. [loGer
MBUJIOM3MEHEHHbBIN
noOerpacTeHuil.
CriocoObIpa3MHOKEHUAPAC
TCHUMU.

[TonsiTue 0 kauecTBe
MPOTyKTOBITUTAHUS.
[Tpo61eMbIKOHKYpEHITUT
OTEYECTBEHHBIXITPOIYKTOB
NUTAHUSI CUMIIOPTHBIMHU.
JloructrukaaocTaBku U
CpelCTBaCOXPaHEHUS
POYKTOBIUTAHUS.
Mukpo3esneHb: Moae3H0CTh
UTEXHOJIOTHUA.
XUMHYECKUN
aHAJIM3MPOTYKIUH.
OcHoBbIcnIEKTPO(OTO
metpun.llorernmome
TpUS.

Xpomatorpadusi.

[IpakTuueckaspaboTa
«IIpenenbHO
JIOTTYCTUMBIEKOHIIEHTPAI]
uu (ITJK) nmeronst
KOHTpOJIs10€301acHOCTUpa
CTUTEIIBHBIX
IPOYKTOBIUTAHUS.
UccnenoBarenbckaspaboT
a «OneHka
KauyeCTBABBIPAILICHHOUMHUK
po3zeneHn» (JIMOOCBOSI,
60 u3
marazuHa).lIpaktuyeckas
pabora

«Metonnl
OIICHKMKA4eCTBa
PaCTUTETLHOUIIPOLYKIIH
U: XpaHCHHE
HMCOXPAaHHOCTHITUTATENb
HBIX BEIECTB»(T0
JOCTYITHOMYOOOpyAOBa
HUIO).
WccnenoBarenbekas




paboTta
«OmnpeneacHueBUTAMUHA
C MeTogoMO0OpaTHOTO
TUTPOBAHUS BILIOJIAX HA
pa3HOM
cpoke(cmocobe)xpaHeH!
ST

Monayab«buorexnosorus»7-8 kiaaccol(684acon)

OMOTEXHOJIOTHH: IPOMBIIIUICHHBIEM
UKPOOPTaHU3MBI, KJIETKU U
TKaHUPACTCHHM, )KUBOTHBIX U
YeJI0BEeKa,0MOKATAIN3aTOPHI.
CeIpbe 11 6MocuHTe3a U
OIICHKAETOOMOJIOTHIECKOUTICHHO
CTH.

OCHOBHbBIE HCTOUHHUKHU
yrieponaa,a3ota, ¢hocdopa,
MUKpod3JeMeHTOB. VccenoBanme
HOBBIX HCTOYHUKOBCHIPHSI
(BKJTFOYAsT BOITPOCHI
eTronpeIBapUTEIILHOM
00paboTKH),pa3paboTka HOBBIX
MATATEIHHBIXCPE, B TOM YHCIIC
BKJTFOYAIOITUXONOCTUMYJIATOPHI U
JIPYTHUEIIEMEHTHI YIIPABIICHUS
MONITUMU3AIMHUTIPOIIECCOB
OonocuHTE3A.
MeToaploNTUMU3 AU TATEIIbH
BIXCPEI.

Tembl OcHoBHOecoaepKaHUE JedATe1bHOCTD
MIKOJIbLHUKOB
Tema [TonsaTne OMOTEXHOJIOTUH. [IpakTrueckaspaboTa
1.buorexHojor 3aduemMyesioBeKy OMoTexHoJioruu, B | «IIpumeprinpume
usi(4 9) YEeMHUX MTPEUMYIIECTBO HEHUSIOMOI0THYE
NePeIXUMUYECKIM CHHTE30M. CKUXOOBEKTOB B
OCHOBHBICOHMOOOBEKTHI TBOCIIKU3HU.




Tema
2.Muxpoouosor
usi(124q)

[TonoxeHnue npokapuoToB
BCHUCTEME OPTraHUYECKOro
mupa.CTpoeHne 0akTepuaibHOM

kietku.Kiaccuduxanusdaktepui.

Mopdonorust 6akTepui.
[IpocTeien CA0XKHBIE METOIBI
OKpaIIMBaHUSOAKTEPUH.
®dusunosnorus OGaKTepUn:MUTAHUE,
JBIXaHHE, POCT UPA3MHOKEHHE.
3HAaKOMCTBO CAOMEHOM
Apxen(3KcTpeMOo(pUIHHOCTD,
0COOCHHOCTUCTPOCHUSKIICTKH ).

[TpakTuka.JlaGopaTtop
HasipaboTa
«DuxcupoBaHHbIETIPE
napaTsbl
6axrepuit.OnpenencH
ue
(hOPMBITIPENIIOKESHHBI
XKYJIBTYPMUKPOOPTaH
M3MOB,HCTIONB3YS
IIPOCTOMMETOAOKPACK
.
JlabopatopHasipabora
«Onpenenenueruna




Mo0JI0YHOKHCIOEUCTIMPTOBOE
opoxxenue.doroTpodHbIEH
XeMOTPO(pHBICOAKTEPUH.
Kunernueckoeomnucanuernpoiecca
POCTaMUKPOOPTaHU3MOB.
DKCIOHEHIMAIbHASIMOIETLPOCTA.
Kunerukaru6enu
MHUKpPOOPTaHU3MOB.
[TaTorennsiebakTepun. YymHas
najgo0YKan4epHasiCMepTh,
O0TYyNIU3M,CTOJIOHSK, TYOEpKyJIe3.
HcTopusi6opsObI €
OakTepUaIbHBIMUUHDEKIIUSIMU.
BoitnabeckoneyHocTH:
AHTUOHMOTUKHUIIPOTUBOAKTEPHIA.
MexaHu3MbIIENCTBUN
aHTUOMOTUKOB.MEXKIIeTOUHAas
KOMMYHUKanusioakTepuil. YyBCTBO
KBOpyMa.

[IpumenennebakTepuii
yenoBekoM.Kunernueckoe
ONMKHCAaHUEOMOCUHTE3ANPOAYKTOB
MHKpoopranusmamu.bakrepuu,
KOTOPBIEMOT'YTpa3yaraTh
IUTACTHK.

MukpoopraHu3MbIB
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIEACCOIMALIAN
PACTEHMIUCMUKPOOPTaHU3MaMHU

KJIETOYHOWCTECHKHU
METOJIOMOKpAIIUBaAHUS
nol pamy»(ipu
HAJTMYUUPEAKTUBOB).
JlabopaTtopHasipabora
«IIpuroroBienue
IPYKU3HEHHBIX
MpenaparoB
MOJIOYHOKHUCITBIX
OaxkTepuii».
JlabopaTtopHasipabora
«IToceBcMbIBacpykHa
yamkul lerpuy.
JlabopaTtopHasipabora
«BpIaenenuneuncroun
KyJIbTYPBIOAKTEPHIA.
Meroapa3BeaeHUM.
MeToaucTouaronero
HITPUXA.
JlabopaTtopHasipabora
«Mopdonoruueckas
XapaKTEPUCTHKA
BBIJICJIECHHOMYHUCTOMN
KYJIbTYPBI:
XapaKTEePUCTUKA
KoJIOHUH,(popMa
OaxkTepuit, TUII
KJIETOYHOUCTEHKI.
JlabopaTtopHasipabora
«CpaBHeHuepocTa
MHUKpPOOpPraHU3MOBHA
qankeoe3 uc
no0aBIICHUS
AHTUOMOTUKOBY.
UccnenoBarenbckas
pabota«llouck
MHUKpPOOPTaHU3MOB
o0J1aaronmx
AHTarOHUCTUYECKON
AKTUBHOCTBIO.
UccnenoBarenbckas
pabota«Boiaenenue
MOJIOYHOKHCJIBIX
OaxTepui,
UCCJIeI0BAHUEHX




aKTUBHOCTU».Mcciie

J0BaTENbCKAsApadoT
a
«Brb1enenuebakTep
15071
MOJIE3HBIXJISIPACTEH
Uiy,
Tema 3. [TnecHeBBICTPUOBITPOAYIICHTHI JlabopaTtopHasipabora
JykapuoTudyeckue | OuosiornueckuakTuBHbIXBelecTB | «IloacueTkneTok
OPraHu3MbIB OO01asixapakTepUCTUKAIPONIKEH | IpOKKEHBKamepe
OMOTEeXHOJIOTHHU caxapomuneToB.Mcropus I'opsieBar.
(I1ecHeBbICTPUOBI, | UCIIOJIB30BAHUAIPOAOKENB JlabopaTopHaspaboTa
AP OKKH, TPaAUIIMIOHHOMOMOTEXHOJIOTHH. «OOHapyxeHue
Bojgopocaun)(12yq) TexXHOTOTUMBUHOACTUSAN MPOAYKTOBCIIUPTOBOTO
xJie0omneUeHus, OpOKEHUS:ITUIOBOTO
CIEHHATU3UPOBAHHBIEPACHI CIUPTAUYTIIEKUCIIOTO
poxoken. MeTabomm3MapoxoKet. | razay.
PeakmusiciupToBOroOposKeHMS. JlabopaTtopHasipabora
ITomy4yeHnEBTOPUYHBIX «Habmronenue
MEeTa0O0JIMTOBBIPOXIKAX.J[POXKIKHA | pa3MHOKEHUS
KaKIpOylIeHTHIOMOTOILIIUB. IPOKIKEBBIXKIIETOKY.
[Tomy4yeHueneneBbIXOETKOBB [IpakTrueckaspaboTa
IPOKIKAX. «ITonyuennerBoporaun
Oco0eHHOCTHBEreTaTUBHOTOU KepupaHaocHOBE
MIOJIOBOTOPa3MHOKEHUSY MOJIOYHOKHCJIBIX
JTPOXKEN,3HAUCHUEN3YUCHUS OakTepuin.
MUTO3aUIUTOKUHE3A1JIS [IpakTrueckaspaboTa
ONTUMHU3ALUHUIIPOLIECCOB «OCHOBHBIEBUIBIKBACA
KYJIbTUBUPOBAHUSAIPOFIKEBBIX UUXXAPAKTEPUCTUKA
ITaMMOB,[TOHUMaHUSATIPUYNH «poxcoxun
MaTOTCHHOCTUIPOKKEHUTPHUOOB, MOJIOYHOKUCJIbIE
NoMCKaMUIIeHeH P yHT UL TOBH OaxTepuu,
Pa3pabOTKUHOBBIXJIEKAPCTBEHHBIX | IPUMEHSEMBbIEIS
Ipenaparos. IPOU3BO/ICTBAKBACAY.
Bogopocnu—nepcrnekTuBHbIN [TpakTyeckaspabora
O0OBEKTAIATIPOU3BOACTBAOCIIKAN «CpaBHUTENBHBIN
YTJI€BOJ0B.bHOTEXHOIOTNYECKHE aHaJTU3Pa3BUTHS
METOJIbIOYUCTKUTBEP/IBIX, TPOMXKEHBAIPOOHBIXU
KUIAKUXOTXOI0BUTa3000pa3HBIX aHa’POOHBIX
OTXOIOBITPOU3BOACTB.CTOUHBIE YCIIOBUSIX).
BOJbI. CXEMBIOUHCTKH. [IpakTuueckaspaboTa
buodunbTper,aspoTeHkwy, «MeToIbIOLIeHKH
METAHTEHKU,0KCUTEHKHU. CBOWCTB
AKTUBHBIMNIIMBXOSIIIINEBHETO XJIEOOTIEKaPHBIX
MUKPOOPTraHu3MbL. ICIIOJIB30BaHKUE | TPOXKIKEM.
BOJOPOCIEHBOYNCTKECTOUHBIX OcobenHoctu

BOJ.

IMPUMCHCHUA




IPECCOBAHHBIX,
CYILEHBIX
MUHCTAHTHBIX ]
POKIKEND.
HccnenoBartenbekasipa
6ota
«Bnusauedusuko-
XUMHUYECKUX(PAKTOPOB
Ha
KauyeCTBOOMOTEXHOJIOT
NYECKOUTIIPOTYKIINU
(xBac,kedup, cbip,
XJ1e0 uap.)».
WccnenoBarenbekasp
abora
«Bnusaueduszuko-
XUMUYECKUX(HAKTOPO
B Ha
poctBomopocau(Chlo
rella

vulgaris)y.

Tema
4.HacaeancrBeHHa
ssuHpopmanusa (84

)

HacnencrBeHHoCTh
UW3MEHYUBOCTD —
OCHOBHBIECBOWCTBA KUBBIX
Oprann3MoB./13MEeHUYNBOCTE.
Buasm3sMeHUYnBOCTE.

I'en —maTepuanbHbIN
HOCHUTEJIbHACIIEICTBEHHOCTU
MHA3MEHUYNBOCTH.
HyKkIJIenHOBBIEKHUCIIOTHI.
JlokanuzanuareHeTH4eCKOro
Marepualia
BKJIETKE./[€TIEHUEKIETOK.
Pennukanus JIHK.
OcHOBHasiIOrMa MOJIEKYJISIPHOM
ouosiorun. Tpanckpumnius. TpaHc
JSALMSL.

MyTrannu.

[IpakTuueckaspaboTa
«MoaudukanuoHHasus3
MEHYUBOCTh
(JIUCTBS,UTOJIKHU C
OJTHOTOJICPEBA)».
[IpakTrueckaspadbora
«I'eH — mHCTpYKIMSA
ocOOpKe KJIETKU
(Habucepe
WINKOHCTPYKTOPE)».
[IpakTuueckaspaboTa
«MyTranus
HaOyTepOpoae
(J1F060MO0BEKT U3
npeabLayenpadboThl,
rae
W3MEHEHUEUHCTPYKITNT
MPUBEJECTKU3MEHEHHUIOB
HEITHETOBH/1A
00BEKTa)».




Tema 5.
BupycoJsorusi(6 1)

[TonoxxeHne BUPYCOB B
CUCTEMEOPraHU4YECKOr0 MUPA.
CtpykTypa
UXUMHUYECKUHCOCTABBUPYCOB.
Knaccuduxanust
BUpPYCOB.PenpoayKiust BUPYCOB.
Bupycs! -Bo30ynurtenu
nH(pEKINOHHBIX001e3He . OHKOB
UPYCHI.
baktepuodaru:crpoenue,

[IpocmoTpAOKYMEHTAIIb
HOTO(MIBEMA O
Bupycax.IIpakruueckasp
abora.

«Meton
pa3BeneHu». [ Ipaktnu
eckasipaboTa.
«TurpoBanue
O6aktepuodarony.




CBOMCTBA,
npuMeHeHue.buonornueckue
METOIbI OOPHOBI CBUPYCAMH.

Tema 6. OcCHOBBI TeHHOM [TpakTyeckaspabdbora
I'enHasiuHKeHe uHXeHepuu.Bekropa. «OHJOHYKIIEa3bIPECTPH
pus CrenupuueckuedepmMeHTHIO Kuuu (padbora
HOHOTEXHOJIOTH aKTepui. CHYKJIEOTUTHBIMUIIOCIIE
u(8 4) buorexHnonoruun JOBATEIbHOCTAMUHAOY
MPOAYKIIMHOETIKOB B Mare)».
OaKTepHATBHBIXKYJIBTYpaX. [IpakTrueckaspadbora
JloctrxeHus «I'eHHbIE HOKHUIIBI -
T€HHONHMHKEHEPUHUHUONOTEXHOJIO CRISPR/Cas(monen
TUH. UpOBaHUE
CRISPR/Cas — HaOymare)».
CUCTEMAAJalITUBHOTO Urpa-nuckyccus:
UMMYHHUTETA0AKTEpU U apxeH. «Bpiurpau rpast
I'MO. Meroasimonyyenuss MO. Haco3ganuel MOy.
Tema JlomecTukanus Huckycens
7.BHOTEeXHOJIOTHHI OCHOBHBIX/IOMAaITHUX «JlomecTtukarus,Bcenaup
B’KHUBOTHOBO/ICTB KUBOTHBIX;COBPEMEHHBIC acTeHUs U
e(8 u) JKCIIEPUMEHTHI YKUBOTHBIC,KOTOPHICIKUB
MI0IOMECTUKAIIUU yTPSAJIOMC YEJIOBEKOM

’KUBOTHBIX(JTUCHIIA, HOPKA U JIp.
—IKCIIEPUMEHTHI HAYYHON
HIKoJIbIakaieMukabernsieBa).
CoBpeMeHHBIE METOIBI
BKUBOTHOBOJICTBE:
TPaHCIUIAaHTAIHSIIMOPHOHOB,
XUMEPHBIE
’KUBOTHBIC,KIIOHUPOBAHUE.
OcHoBHBIE 001€3HN KUBOTHBIX
UPOJTb
MaTOTC€HHBIXMUKPOOPTAHU3MOB U
Mapa3uToOB BPA3BUTHHU
3a00JieBaHU
JOMAITHUXKUBOTHBIX K OCHOBHBIX
Mepax0opbObl C HUMU; POJIb
MOJIE3HBIXMUKPOCUMOUOHTOB B
OpPTaHU3MEKUBOTHBIX.
[TonoxxutenpHOE UTIOOOYHOE
(oTpHULIaTENIHHOE )BO3ICHCTBUN
AHTUOMOTHUKOB HAOPTAHU3M B XOJI€
JICYCHUSHKUBOTHBIX; IIETM M3aa9n
BETCpUHAPUH.
BroTEeXHOIOTHSIKOPMOBBIXIIPE
MapaToB.

MMOJIOMAIIIHUBAIOTCS ?
MOo>KxHO 1
CUMTAThTapaKaHaO
JIOMaITHCHHBIMIKHUB
OTHBIM?».
[TpakTyeckaspabdbora
«MeTouKaKIoHup
OBaHUA(MOJIETUPOB
aHue Habymare).
[IpakTrueckaspadbora
«CocTaBiicHHE
palvoHaNUTaHUs
KUBOTHOT'0,pacyueT
pacxo/ioB
HACOJCPIKAHUE.
HccnenoBarenbckas
pabota
«OrnenkakauecTBa
MOJIOYHOMUITPOAYKII
AN.




Tema 8.
BbuorexHosorum
BPacTEeHHEBO/ICTB
e

OCHOBHBIEMETOIBICETIEKIINH.
I'ubpunmnzanms. Dopmbl
oT60pa.OCHOBHBICHATPABIICHUSI

[IpakTrueckaspadbora
«BrpipamuBaem
ropox.KaknpoBectu




(104)

CEJIEKIINU: yIIyYIEHNE
YPOKaWHOCTHU,yCTOMYMBOCTHUK
OMOTUYECKUMUAOMOTUYECKUM
dhaxTopam.
OCHOBHBIEIOIXOABICENIEKIUNN
OMOTEXHOJIOTHHKYJIBTYPHBIX
pactenuii,] ubpunuzanus,
OTJIaJICHHASATUOpU IU3ALIHS,
UCKYCCTBEHHBIHOTOOD,reTePO3HC,
TpaHchopmals,MyTareHes,
reHETUYECKOePEIaKTUPOBAHNE).
HcropuscenexkunnsPoccunn
MUPE,UCTOPUSAPA3BUTHS
BaKHEUIIMXCOPTOBKYJIBTYPHBIX
pacTeHUN.

KakuenoBekmoxer
MOAU(PUIIUPOBATHPACTEHUS?
I'ennasunxeHepuspacTeHnii: Yto
TaKOEr€HETUYECKASTUHKEHEPHUS
pacTteHui. TpaHCreHHbIEpACTEHUS.
Metoasimonyuenns. OOpa3zoBaHue
OITyXOJICUYPACTECHUN.
ArpobakrepuanbHas
Tpancopmarus: Ti-mia3Muibl.
I'ensl T-IHK . MonekynspHo-
r€HETUYECKUEMEXAHU3MBbI
Tpanchopmaimu.l ' eneTnyeckoe
penaktupoBaHue.CoBpeMEHHBIE
NOAXOABIMAOCTHKEHUS
FEHETUYECKOTOPEJAKTUPOBAHUSA
pacTeHUN.

EcTtpnn xu3nbBnpodupKe?
BroTeXHOMOTUAKYIBTYPHBIX
pacTEHUM.

CKpEIIMBaHUCY
ropoxay.
[IpakTrueckaspadbora
«I"€eHOMHBICHOKHUIIBI
(MoenupoBaHue
PabOTHICUCTEMBI
CRISP-Cas).
HccnenoBaTenbekast
paboTta«BrIpamuBanue
pPacTeHUUBIPOOUPKE)
(MOXHO
BOCTIOJIb30BAThCS
pe3yIbTaTaMu
IPEIBITYIINAX
IKCIIEPUMEHTOBIIO
COCTaBJICHHUIO
MTUTATEeIIbHBIX
pPacTBOPOBIIIS
pacTeHui).

Moayab «MoseKyJIsipHbIe OCHOBbI (pM3H010THM U (papMaKoJOrum» 9

Kjaacc(684uacon)
Tembl OcHoBHoOeEcOIep:KaHNe JlesiTeIbHOCTD
MIKOJbHUKOB
Tema BBenenne. buorennnie HUccaenosarenbckas
1.®du3noaornyeckK aneMeHThl:.opraHorensl: O, C, N, pabora
assxumus(20 v) H.AkTuBHBIE (OPMBI KUCTIOPO/A, «KonuuecTBeHHas10
UXIIOJy4YeHUEe, HEUTpaIu3anusl. LIEHKACO e PKaHUs

Makpo3J1eMEHTBL: IPOLIEHT

MHUKPOI3JICMCHTOBHIIN




coAepKaHUs B
OpTraHU3Me,BbINOJIHSIEMAS
(dbyHKIUA,cOepKaHue B MPOAYKTax
nutanug.Ca2+ - CBA3BIBAIOIINE
OCJIKH,IETTIOHUPOBAHKE
KaJIbI[US,PETYJISALUS YPOBHS
KaJIbI[Usl BOPraHU3ME: TOPMOHBI
noyek. Mg —ctpoenue
xjopoduia,
€roaKTUBALUSACOIHEYHONIHEPTUEN.
MHUKpPO3JIEMEHTHI: B
KaKMXMOJIEKYJIax
COAEPKATCS,BBITIOTHAEMAS
(dbyHKIUA,cOep)KaHue B MPOAYKTaX
rmutanus.IlociencTBus
epe103UPOBKUMUKPOITIEMEHTAMM.
Fe —ycBanBaembie THUIIbI
COeIMHEHUIXKene3a.
['emonpoTenHbl,reMOLIMAHUH,
UTOXpoMbl. Cu —yCBOEHUEH
TPAHCIIOPTME/IH.

benku, conepxaniue

Mmenb. llaTomornueckue
cuHapoMbIMeHke u BunbcoHa,
CBSI3aHHBIC

cMeTab0JIN3MOMMEIH.

Tokcuunbie

aneMmeHThIl leproanueckon
CHUCTEMBI JJISIOpTaHU3Ma.

Bnusinue HemoctaTkamakpo u
MHUKPOIJIEMEHTOB
Ha)KUBBICOPTaHU3MBI.

Kupsl. 3a0oneBanus
YeJI0BEKa,CBSI3aHHBIC C
HapYIIEHUSIMIKUPOBOTOOOMEH

a.

JncnmunuaeMun.

VriaeBosapl. 3a00j1eBaHuUs
YeJI0BEKa,CBSI3aHHBIC C
HapyIIEHUSMUYTJIEBOHOTO
obmena. CaxapHbIiiiuader.

benku. Ctpoenue.
3a0o0JieBaHHUIUEIOBEKA, CBI3aHHBIC
CHapyIICHUSIMH OEJIKOBOTO
obmeHa. DyHKIMNOEeIKOB. DepMeH
TBI.

MexaHu3M JeiCcTBUS.

BUTAaMHHOB B
MUIIEBBIXITPOTYKTAX).
[IpakTuueckoe3aHsTHE
«KauecTBeHHbIE
peakiuu
HAOPTaHUYECKU
€MOJIEKYJIbI.
[IpakTuueckoe3aHsTHE
«JIeHaTypaIus
oenkoB»l IpakTueckoe
3aHITHE

«3yuenne
AKTUBHOCTHAMHUJIA3BD».
[IpakTuueckoe3aHsTHE
«nann3
(kmeToukarpayoe)»




KnaccoeihepmeHTaTUBHBIXpEA
KIIUN.

Kodepmentsr.

Buramunbl
AKUPOPACTBOPUMBIE,BOIOPACTBOPU
Mmblie. I IpeBpaienue




BUTAMHUHOB B aKTUBHbBIE
hopMbIKODEPMEHTOB.
ABUTaMHHO3b1.OCHOBHBIE THUIIbI
METa00JINYECKUX PEAKIIUH.
buosHepreTnueckenponecchl.
['muxonus. HuknKpebcea. Lemnb
MepeHOCa’rIeKTPOHOB. OKuUCIeHue
KUPHBIXKACIIOT.
Karabonuzmamunokucior.I moko
HEOTCHE3.

CuHTE3 yIiIeBOIOB,
OCJIKOB,)KUPOB.
Merabonutrnyeckue3adbosneBa
Hus. [IpakTuyeckoezansTue:
«pelieHune 3aaay
HA3HEPreTUYECKUMN
oomen»Kierka. [lonsrue
MeMOpaHbl. DyHKIIUN

MeMOpaH.
BuaplTpaHCIOPTAaBKIIETKY.
MembOpanHbIe

opraHowu ibl.3a00JIeBaHMS
CBSI3aHHBIC CHAPYIICHUEM PaOOThI
MeMOpaHHBIXOPTaHEeIUT,00JIe3HUHAK
OTLJICHUS.

Tunbpl KOHTAKTOB MEXIY
KJIETKaMU.3HaYEHNe
MEXKJIETOUHOMKOMMYHUKAIUU J1JI51
3J10pOBbSIOPraHU3MA.

SAnpo. YpoBHu
YIaKOBKUXpPOMATHHA.
XPpOMOCOMHBIETEPPUTOPHH.
HememOpaHnHbI€OPraHOUIBI.




Tema
2.MoJiekyJasipH
asionosiorus(20

)

OcHOBHBIE BEXU
Pa3BUTUAMOJIEKYJIIPHOM
ounonoruu. HykiaenHoBbIeK
UCIIOTHI.

OCHOBHBIE IPUHIIATIIBI
crpoeHus. MarpuunbliecuHTe3bl. Pe
TJTUKALIAS

— OCHOBA KJIETOYHOI'O
nenenus. [ IppHIMne!
permukanuu. Myranun. Yto
BBI3bIBACTU3MCHEHUS B
ctpoennu JJHK.ITpuniumnsl
penapauuu. Tpanckpunmus.

[ eneTnueckuit Kou.
Tpancisanus.Opranuzanys
reHoma
BupycoBlIpoTuBOBHpYCHBIE
CPEICTBA,MEXaHU3MBIUNXIEHCTBU
A.
OpranuzanusreHoMabakTepui

[IpakTrueckaspadbora
«Boiaenenune [JTHK
n30aHaHay.
[IpakTuueckaspaboTa
«Mogens JIHK-
OpUramm.
[IpakTrueckaspadbora
«OnpeneneHuexkayect
Ba npenaparo/IHK c
MOMOIIBIOCTIEKTPO(DO
TOMETPUI(TIPH
HaJTMIUHOOOPYI0BaH
usi).
[IpakTrueckaspadbora
«PerummkatuBHas
MamuHa(urpa-




AHTHOaKTEepUaIbHBICTIPEIapaThl. JEMOHCTPALINS )».
OpranuzanusreHoMa’ykapuoT [IpakTuueckaspaboTa
['eHOMHOEpEAKTUPOBAHHUE. «TP(monmennb
amrMuKalmsHa
Oymare)».
[IpakTuueckaspaboTa
«CunanpoMoTopay.
[IpakTrueckaspadbora
«Pemennesanauna
TEHETUYECKUUKO.
[IpakTrueckaspadbora
«DonaHTOEITKOBY.
UccnenoBarenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIXOAKTEpUii».
[IpakTuueckaspaboTa
«Paboras
COBPEMEHHBIX
reHeTh4ecKknx0aszax
nanubix. IIpoBenenue
Insilicoananm3za
IIOCJIEA0BATEIbHOCTEN
TEHOBY.
Tema 3. [Tonsatueonekapcrrax.l [puHIAIBI HUccaenosarenbckas
dapmakoJiorus MOJIX0/IaKIOUCKYHOBBIX paboTa«DKcnepuMeHTa
(284) JIEKApCTBEHHBIXCPE/ICTB. MOOTIPEJCTICHUIO
CKpUHUHTHETOMETO/IBI. TOKCUYHOCTUBEUIECTB
[TytuBBenenusJIC. HAapTEMUIUAX.
dapmakokuHeTUKanekapcTBeHHbIX | [IpakTrueckaspabora
BeniecTB.BecacriBanue «KapTraskcmnpeccuun
(abcopOrus )mekapcTB.OCHOBHBIE | T0(aMHUHOBBIXH
MEXaHU3MbIBCACHIBAHHSI. CEPOTOHUHOBBIX
TpancmopTiieKapCTBEHHBIX PEIEnTOPOBBMO3TE
BeniecTB.] eHbin OenKunepBoit MBILIEN».
(dhazpibnoTpanchopmanuu. Iyt Uccnenosarenbckast
BBIBEICHUSJICKAPCTBU3 pabota
opraHu3Ma. KCKPEIHsn «IToBemeHUECKNETECTHI
sanmuMuHAIMs. [ eHpInOeTKN HapsiOkaxDaniorario.
BTOpOidazsiOnoTpanchopmanmu. | CBeTiIO-TEMHAs
®dapmakoanHamuka.l maBHoen KaMmepay.
mo60YHOE,pe30pOTUBHOCH UccnenoBarenbekas
MECTHOE,IIPSIMOE, HETIPSIMOEU paboTta

pedaexkTopHOEEHCTBYE.

«IloBeneH4YeCcKHUETECTHI




Bunae! B3anumMoaencTBus
nexapcTB.CUHEPTU3M U
aHTaroHM3M MPUCOBMECTHOM
JENCTBUMIIEKAPCTBEHHBIX
BELIECTB,
UXpa3HOBUAHOCTH | paHCMeMOpaH
HBIVCUTHAJIMHT.

THnbl KIETOYHBIX
perientopoB.MeMOpaHHBIE:
WOHHBIC KaHAJIBI,KATATUTUIECKUEC U
conpspkeHHble cG-0enkamu;
BHYTPUKJIETOYHBIC: [IUTOIJIa3MAaTHY
€CKUeE U sepHble. MexaHu3Mbl
JIUTaH]I-
PELENnTOPHOrOB3aUMOICHCTBU.
CeneKTUBHOCTh(M30UPaTEIbHOCTD )
JEUCTBUA,CBSI3b «XUMUYECKas
CTpYKTypa —(papmaxosoruueckas
AKTUBHOCTHBEIIIECCTBY
PapMaKoJIOrM4eCcKon
MOAYJISITUACUHATITHYECKON
XOJINHEPTUYECKOUTIEPENAYH.
MonexynaspHbIIMEXaHU3M
AecTBus nPpapMaKkoIOrHIECKUe
cBoiictBa M-
XOJIMHOOJIOKaTOPOB,FAaHTIINO0JIOKA
TOPOB UKYpapenoI00HbIXCPEICTB.
dapmakosioruueckas
PEryIsUsIaKTUBHOCTH
aJipeHepruuYecKorocuHarnca.
ApeHOMUMETHKHU,aJPEHOOTI0Ka
TOPBI,CUMITATOJIUTUKH.
MonexkynsapHas
(hapMaKoJIOTUIAaHTHATIIEPTUIECKA
X CpeacTB.l HICTaMUHOBBIE
pEeLenTopsbI:
THIIBI,MOJICKYJISIPHASIOpTaHU3ATIHS.
CrabunuzaTtopsl MEMOpaH
TYYHBIXKJIETOK: MOJICKYJISIPHBI
MEXaHU3M/JIeUCTBHUS,
0COOEHHOCTUKIMHUYECKOTO
NPUMEHEHUS, TOUKUITPUIIOKEHUS
NENUCTBUSAUHTUOUTOPOB
JTUTTUTHBIXMETUATOPOB.
MexaHu3M JeUCTBUS
UTIPUMEHEHNE
MPEnapaToB,CTUMYIHPYIONUX

Ha pbhIOKax
Daniorario.OTkpbITOC
0JIe».
WccnenoBarenbekas
paboTta
«IToBeneHnueckue
TECThIHA PBIOKAX
Daniorario.Craiinoe
noseaeHue». [ Ipaktuuec
Kaspabora

«BiusiHue
aZipeHalMHaHa
CEpPJI€YHBIECOKPAILIEHU
s(mporpaMmmHoeobecne
YEHUE)».
[IpakTruueckaspaboTa
«I"'ucronoruueckuenp
enaparsl
MMMYHHOWCHUCTEMBD».
[IpakTuueckaspaboTa
«"'ucronornueckuen
penaparsl
HEPBHOMCHUCTEMBI».




npoiieccbiuMMyHuTeTa. @apmaxoi
oruyeckas




XapaKTepUCTUKA
MHTEPJIENKUHOB:IIOJTyYEHHE,
MEXaHU3M

NEUCTBUS, IPUMEHECHUE.
OcHoBbITATOPU3NOTOTUU
ocTpodha30BOro0TBETA,METUAIIUS
BOCITAJICHUS.

MonexynsapHbiit
MEXaHU3MIIPOTUBOBOCHATUTENBHO
rOJICHCTBUSATITIOKOKOPTUKOCTEPOU T
OB,HECTEPOUHBIXIIPOTUBOBOCTIAIN
TeNbHbIX cpeacTB.IlonsATHE O
HApKO3€ U HapKO3HBIXIIPEapaTax.
Knerounslii nHEpBHBIMHAPKO3.
PapMaKoJIOrM4eCKASIXapaKTEPUCTU
Ka OTJEIbHBIX
IPYIITHAPKO3HBIXCPEACTB.
IlocnenoBaTenbHOCTDL AEUCTBUA
HAaLICHTPAJIbHYIOCUCTEMY.
duznonorudeckuii CoH; hasbl
cHa.Buapl Hapymennii cHa
IloHATHE OMEAMKAMEHTO3HOM CHE
HMCHOTBOPHBIX
npenaparax(rumHOTHKaX).
MounekyispHbie
ACIEKTHIHOLUIECITLINY.
OnuaTtHbIEpelIENTOPbI, UX

THUIIBL.

DOHkedanuHbl U SHIOPHUHBI -
SHJOTCHHBIECIUT aH bl
ONUATHBIXPELIENTOPOB.
AHTHUNICUXOTUYECKOE
JICUCTBUE,BIUSHUC HA
(GyHKIUIOAKCTpanupaMuIHON
CHUCTEMBI,3MOIIMOHATBHYIO cepy,
PBOTHBIMLIEHTP, apTEPUATIBHOE
JABJIEHUE,IEHTPTEPMOPETyIISALINH.
MounekysspHbie
MEXaHU3MBIIEHCTBUS
HEWPOJIENTUKOB,BIMSIHUE HA
no(paMUHOBBIE,CEPOTOHUHOBBIE

, 4IpPEHO- UTUCTAMHUHOBBIE
pEeLEenTophl, UXICUCTBUE HA
KJIETOYHBIEMEMOpPAaHbI, HA
JEMTOHUPOBAHUETKAHEBBIXMOHO
aMUHOB.
IToTeHMaN-3aBUCUMBIEHATPUEBBIC




KaHaJbl KaK MHUILICHU
JCHCTBUSIMECTHBIX aHECTETHKOB.
CnocoObIMHTUOMPOBAHUS
MOTEHIUAT-3aBUCHMBIX
HATPHUEBBIX
KaHAJIOBMECTHBIMAAHECTETUKAM
u.

Moayab«MoJieKyJIsipHbIe0CHOBBICedeKInm»IKaacc(68uacon)

Tembl OcHoBHoOecoaepxKaHue JesATeJbHOCTH
HIKOJIbHUKOB

Tema OcCHOBHBIE BEXU [IpakTuueckaspaboTa

1.MoJiekyasipx Pa3BUTUSAMOJIEKYJISIPHOU «Boinenenue [JHK

asiouoJsiorus(20 ouonoruu. HyknenHoBbIek n30aHaHay.

q) VICJIOTBIL. [IpakTuueckaspaboTa
OCHOBHBIE PUHITUTIBI «Mogens JIHK-
cTpoeHus. MatpuuHblecuHTe3bl.Pe | opuramm».

TTMKAIUs [IpakTuueckaspaboTa
— OCHOBA KJIETOYHOI'O «OnpeneneHneKkayect
nenenus. [ Ippaiuneiperumkannn.M | Ba npenapatoB/l1HK ¢
yTanuu. YTo BHI3BIBAETU3MEHEHHUSI | TOMOLIBIOCHIEKTPODO
B crpoennu JJHK. IIpuHImne: TOMETPUI(TIPH
penapanuu. Tpanckpunmus.l'enetTn | HanMuuMoOOpyI0BaH
yeckuiiko1. Opranuszanus reHoma | us).
BUpYCOBIIpoTHBOBUpPYCHBIE [IpakTuueckaspaboTa
CPEACTBA,MEXaHU3MBI UX «PennukaTuBHasIMaIn
nerictBus.Opranusanus reHoMa uHa (urpa-
OakTepuitAHTHOAKTEpHATbHBIC neMoHctpanus )».[Ipa
npenapatbl.Opranusaiys TeHoMa | KTU4eckaspadbora
sykapuotl enomHoepenakrupoBanu | «I1L[P
€. (MonenbamIuu
Kanus
HabyMmare)».
[IpakTruueckaspaboTa
«Cuna
npomoTtopa».IlpakTuuec
Kaspabora
«Pemenne  3amau
HAreHETUYECKUU
kox. Tpancasums».
[IpakTrueckaspadbora
«Dosauar
oenkoB».Uccnenosa
TelbCcKaspadoTa

«PacnpocTpaneHneaHTH
OMOTHUKOPE3UCTEHTHBIXO




AKTEepUIN».
[IpakTuueckaspaboTa




«Pabora B

OBPEMEHHBIXICHETHYEC
Kux 0a3axJaHHBIX.
[TpoBenenuelnsilico
aHaAJIM3aII0CIIEI0BATENb
HOCTEHU
TE€HOBY.
Tema 2. IIpenmerreneruku.Kpartkas Ponesasurpa
Monekyasipabie VCTOPUSAPA3BUTHSNPEACTABICHUA | «AJIIEIN.
OCHOBBITCHETHKHU OHACJIEACTBEHHOCTH. HccnenoBarenbckuii
(209) OTreHaknpu3HaKy:KaKk IIpoeKTMyTareHHbIe
packpacutekoTa.Yrorakoe (bakTopsI.
npusHak?IlyTeoTrenano Ponepasiurpa«Cyanba
npu3Haka.Myranuu. Asienu. KJIETK».I eHbI-
I'eTepOo3UroTBINTOMO3UT OTHI. NEPEKIIIOYATENH.
JIOMMHaHTHBICUPELECCUBHBIE IIpaxTrueckoe3ananue
aJUIeTIN. «AJITOPATMBLIIS
I’ eHBICTPOSITOPraHU3M. KIIETOK.
BKJIH0YEHNENBBIKIIIOUEHNE IIpakTrueckoe3ananue
6ombioronadboparenon.Kak «EnuHoobpasue
KJICTKMIIOHUMAIOT,KaKMET €HbI [IEPBOTONIOKOJICHUSD.
JOJKHBIPAOOTATb. IIpaxTrueckoe3ananue
JIMCKpeTHOEHACIe10BaHUE «Pacmernenneso
MIPU3HAKOB.3aKOHBIMEH e BTOPOMITOKOJICHUW.
OJIMHIeH-OMHIIpU3HAK.CxeMa HccenenoBarenbekuit
CKpeLIMBaHusA.3aKOH IPOEKT«3aKOHHbI .
€AMHOO0OPA3UATHOPUIOBIIEPBOTO Mennens B
MTOKOJIEHUS. 3aKOHPACLIEIICHUS DKCIIEPUMEHTEN.
IIPU3HAKABOBTOPOMIIOKOJICHUU. IIpakTHueckoesananue
3akoHbIM eH e HECKOJIBEKO «Penretrkallenneray.
Ie€HOB-HECKOJIBKOIIPU3HAKOB. IIpaxTrueckoe3ananue
JurnOoprHoeCKpeBaHue. «Hacnenosanue,
HesaBucumoepacxoxaeHue CLICIIJIEHHOECIIOIOMY.
xpoMocoM.CLEeIIeHHOoe IIpakTHueckoe3aHsTue
HacJieJOBaHUE. «BzanmonencTBus
B3auMoaeicTBUEreHOB. reHOB(MOJIEIMPOBAHHE
AJnenbHOEN HEeaIIENbHOE. CUHTE3auTPaHCIIOPTa
Onpenenennenona.llonossie UTMEHTABKIIETKY )».

XPOMOCOMBI.CaMIIbIi CAMKH.
BnusauedakropoBokpyskaromien
cpeabl. XpOMOCOMHOE
onpenenenurenona.llomoseie
xpoMocomsbl.[Ipobnema
JOTIOJIHUTEIIbHONU X -XPOMOCOMBIY
KEHIIUH. T peXIBETHBICKOIIKH.




Tema
3.MoJsiekyJasipHbIe
OCHOBBI
cejeknuu(284)

['enpl B monmyiAusx:
BenMKoepaBHoBecue. [lomymnsnus.
YacTOTBIBCTPEYAEMOCTH TPU3HAKA
vaJuielsi. Y paBHEHUE XapIu-
Baitn6epra.
[TonmynsauuuMeHsroTCs:
YUCIICHHOCTh,MUT AN
BBEIOOpCYTIpyTA.

@akTOpbI, KOTOPHIE
BBIBOASITIIONYJISALIUIO U3
paBHOBecus Xapau-BaitnOepra.
Hucnennoctenomnyisanuu. Posesasau

rpa
«Ipdekt OCHOBATEJIS.
HpeiidreHos. MyTtanuu.

HecnyualinoeckpemmBanue. N3
OJISIINS.

[Monynsuuun
MEHSFOTCS:€CTeCTBEHHBIN 0TOOD.
MexaHn3MIeUuCTBUSA
€CTECTBEHHOI'O
otbopa./[BmxymmitoToop.
MoandpukanmoHHATU3MEHINBOCT
b. CTaTHCTUYECKHUEOCOOEHHOCTH
MOAU(DUKATTMOHHOWU3MEHUYUBOCT
.
HacnenoBaHneKOIUMYECTBEHHBIXIT
PU3HAKOB.

KonunuecTBeHHbIe
npusHaku.CpenoBas
M3MEHUYMBOCTHIIPU3HAKA.
Koaddummuentnacnenyemoctn
npusHaka. OTBeTHa 0TOOD.
ITouck
F€HOBKOJINYECTBEHHBIXIPU3HAKO
B.

OIHOHYKIIEOTUHBIE
BapuaHThireHoB. JJHK-unr.
[TomHOreHOMHBIMaHAIM3aCCOIIUAIA
.

«OMBI» HAX
renoMoM.IToctrenomHas spa.
OO6paTHasreHeTHKa.
«OMUKCHBIE»HCCIICJOBAHMS.
[Iporeom,meTaboom.
JlomecTruKanus HIEHTPbI
reHeTuaeckoropaznoodpasus.llonc

[IpakTrueckoe3aganue
«YHacToTsl
aJlJIeJIeH,TeHOTUIIOB
U(EHOTUIIOB.
HccnenoBarenbCKuuIp
OEKT
«AHAJIM3reHeTUYECKOMN
CTPYKTYpPBbI
nonyJsiur(Ha OCHOBE
3aKOHaXap/u-
Baiinbepra)».

Ponesas urpa
«3(pheKkTOYTHIIIOUHOTO
TOPJIBIIIKAY.
PoneBasurpa
«EcTecTBEeHHBIN
oTOop».
HccnenoBarensckue
paboThI
«MoaudukanmoHHas
U3MEHUYMBOCTHPACTEH
UUBIIpE/IEeIaxBalIero
MECTaXKUTEJIbCTBAY.
[IpakTuueckoe3aganue
«ArpoHombi».ITpakTnu
ecKoe3aJaHue
«l"omotornueckuepsn
bl
HACJIEJICTBEHHOUU3ME
HUYUBOCTH.




KUPACTEHUIC

«XOPOIIMMU» MPU3HAKAMHU
mistaenoBeka. LleHTpsl
r€HEeTUYECKOTrOpa3Ho00pa3us.
Huxkomnan
HNBanosnuBasuios.Ceexus.
KomMOunarmonnas u
ruOpuaHascenexuus.l ereposuc




CoxpaHUTbh U U3YUYUTh T'CHBI,
yTOOBIMEHATH Oyaymiee. Kak
MPaBUJILHOXPAHUTh T'CHBI.
KonnekuureneTnueckux pecypcon
pactenun.IIpakTukym
W/UIINUCCIIEN0BATEIbCKIN

MPOEKT: MeToIbl KyJIbTHBUPOBAHUS
INVIitroyIsi COXpaHeHUS
TeHETUYECKUXPECYPCOB PACTCHUN U
JUISTyCKOPEHHOMN

cenekiuul eHeTHIecKue IIEHTPHI B
HamencTpane. I ne
3aHUMAIOTCAT€HETUKOMUT€HOMHUKO
WUISTH Y KT

CEJILCKOTOX 03I CTBA.




