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INOACHUTEJIbBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HauyeHue mporpammbl. [Iporpamma pazpaborana B
COOTBETCTBUM ¢ TpeOoBaHusIMU DenepalbHOTO rocyJapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOTO 00miero oOpa3oBaHUs, OpPUEHTUPOBAHA Ha oOecreyeHue
UHAMBUIYAIBHBIX MOTPEOHOCTEN O0OyYarolMXCcsi M HalpaBieHa Ha JOCTUXKEHUE
IJIAaHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs C
y4eTOM BBIOOpAa YYaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHUM KypCOB BHEYPOUYHOU
AESITeIbHOCTU. DTO MO3BOJISIET 00E€CIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBanuii ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJBHOTO OOpa30BaHHUA: HE TOJBKO Ha YPOKE, HO M 3a €ro
npeeaamH.

AKTyalnbHOCTh  pealM3alld JAaHHOW  MporpaMMmbl  OOyCIIOBJIEHAa  caMou
0COOEHHOCTBIO MMPOEKTHO-UCCIEOBATENBCKOMN NESITEIbHOCTU. JTa AEATEIbHOCTD JIEKUT
B OCHOBE MTO3HABATEIHLHOTO HHTEpeca peOeHKa, SBISETCS 3aJI0TOM YMEHHSI INIAHUPOBATh
J00bIe IEUCTBUS ¥ BAXKHBIM YCJIIOBUEM YCIICIIHON peanu3anuu uaeil. JIroobie n3MeHeHHs
COBPEMEHHOr0 OOIIeCTBa CBS3aHbI C MPOEKTAMH W HCCIEAOBAaHUSIMU — B Hayke,
TBOpUYECTBE, OM3HECe, OOIIECTBEHHOM XU3HH. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JMYHOCTH OO0ydaromerocs: siBisieTcss (OpPMHUPOBAHME OCHOBHBIX HAaBBIKOB MPOEKTHO-
MCCJIEI0BATENbCKOU NeATETbHOCTH.

[TporpamMmmoii mpemrycMOTpeHO (GOPMHUPOBAHUE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HAHWW, a TaKXKe M TMPAKTUYECKOTO OIbITa paboThl ¢ JabOpPaTOPHBIM
000pyI0BaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATENIbCKON NeATeIbHOCTH. MeTobl
opraHuzan  o0pa3oBaTENIbHON W HAYYHO-UCCIIEIOBATEIbCKONH  JEATEIbHOCTH
nperycMaTpuBaloT (GOpMUPOBAHHE Yy OOYyYarOHIMXCS HECTaHIApTHOTO TBOPYECKOTO
MBIIIIEHHS], CBOOOIbI CAMOBBIPAXKEHUS U UHAUBUIYAIbHOCTH CY>KJICHUH.

Jlis monmHOro ydera mOTpPeOHOCTEHW YyallMXCs B MPOTrpamMMe HCIOJIb3YETCs
audGepeHIIMPOBAaHHBIA  MMOAXO0M, YTO CTUMYJHUPYET VYYallerocs K YBEIHMUYEHHUIO
MOTPEOHOCTH B MHIMBUY ATbHOM, MHTEIJIEKTYyJIbHOM U TTO3HABATEIBHOMN IeATeTbHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEIOBATEILCKUX HABBIKOB. [[porpaMma ctaneT BOCcTpeOOBaHHOM
B IEPBYIO OdYepelb I[IKOJbHUKAMH, KOTOpblE HMEIOT CTOMKHI HHTEepec H
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YUYEHHIO MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B nozpocTtkoBOM BO3pacTe ydamiecs MposBIIsOT CBOO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JlacTW 3HAHUM, HAyYHOM HAaNpaBJICHUM WIM MPOQPEecCHOHATBHON
JeSTeNbHOCTH. TakuM 00pa3oM NPOUCXOAUT (HOPMHUPOBAHHME T[MO3HABATEIHHOW U
npo(eCcCUOHANTBHON COCTABISIONIECH JIMYHOCTH, TOMOTAeT y4yalleMycsl B ONpe/leICHUU
OyIyIIero >KM3HEHHOTO IyTH U B TPO(eCCHOHAIBHOM BBIOOPE TTOCIIC OKOHYAHUS IITKOJIBI.
[Tono6HOrO pojia 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSHHOE JKeJIaHUe IIKOJIbHUKA
K IO3HAHUIO HOBOTO, PACIIMPEHHIO M YIVIyOJEHUIO COOTBETCTBYIOIIMX 3HAaHUH, U



MOJIyYEHUIO HOBBIX B TOM YHCJIE€ MPAKTUYECKUX HABBIKOB, a TaKXXE€ MOTHBHUPYET
ydJarerocsi Ha mpoGOpUECHTAIHIO.

[IporpamMma HareneHa Ha MOMOIIb PEOCHKY B OCBOCHHMU OCHOB OpraHM3allld U
OCYIIECTBIICHUSI COOCTBEHHOH MPOEKTHO-UCCIEA0BATEIBCKOM ACSITEILHOCTH, a TAKXKE B
OpHOOpETEeHUH HEOOXOAMMOTO OmbITa Juis  paboTel HaA  WHAWBUAYATbHBIM
UCCJIEIOBAHUEM UJIU MPOeKTOM. [IporpamMma momMoket HIKOJIbHUKY B 0ojiee riryOoKom
M3Y4YEHUU UHTEPECYIOEH ero o0JacTH €CTECTBEHHBIX HAyK, a TAaKKe B MPUOOPETEHUU
BAXXHBIX COIMAJIbHBIX HABBIKOB, HEOOXOJMMBIX MJISi MPOJYKTUBHOM COLMAIM3alUU U
(bopMUpOBaHUSI TPAKAAHCKON MO3UIUU:

— HaBBIKa CaMOCTOSITEIBHOTO PpEIIEHUSI aKTyaJbHBIX HCCIIEA0BATENbCKUX WIU
NPaKTUYECKUX 3a7ad, BKIIOYAIOIIETO B ce0S yMEHHE BUJETh M aHAJU3UPOBATH
npoOiemMbl, HYXXJAIOIUMECs B PEIICHWH, YMEHHE JeTalbHO NpopadbaTbiBaTh U
peaTn30BBIBaTh CIIOCOOBI pabOTHI C HUMHU, YMEHHUE IJIAHUPOBATh COOCTBEHHYIO PaboTy U
CaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE MPOJIBMKEHHE K JKETTAaeMOMY pe3yibTary;

— HaBbIKa TeHEpUpPOBaHHUS U O(GOPMIICHUS COOCTBEHHBIX HEH, 00JieueHUs UX B
yA0OHYI0 JUIsl pacpoCTpaHeHUs popMmy;

— - HaBbIKA YBAKUTEIHHOI'O OTHOILIEHUS K Uy>KUM B3TJIA1aM U UEsIM, O(POPMIIEHHBIM
B paboTax JApyrux JIOJed, APYruxX aBTOPOB — BIAJENBIEB MHTEIUIEKTyalbHOU
COOCTBCHHOCTH;

— HaBblka  MyOJMYHOTO  BBICTYIUIGHHMS — mepel  OOJbIION  ayJuTOpHUEH,
apryMEHTUPOBAHUS W OTCTaMBAaHHUS CBOEW TOYKHU 3pEHUS, OTBETOB HAa BOIPOCHI
CBEPCTHUKOB U B3POCIbIX, YOSXKIIEHUS JIPYTUX B CBOEH MPABOTE, MPOIABUKEHUS CBOUX
UACH;

— HaBblka pabOThl CO CHEHUATU3UPOBAHHBIMU KOMIBIOTEPHBIMU MpOTrpamMMami,
7a00paTOpHBIM  00OPYJIOBAaHHEM, TEXHHYECKUMHU YCTPONCTBaMH, OHOIMOTEYHBIMU
doHIaMH W WHBIMH pecypcaMHu, C KOTOPHIMH MOXXET OBITh CBsi3aHA MPOEKTHO-
MCCIIeIOBATENbCKAsI IEATENBHOCTh MIKOJIHHUKA.

Kpome Ttoro, paGoTa MmIKOJIbHWKA HaJ MPOSKTOM WM HCCIEIOBAaHHEM OyaeT
CIIOCOOCTBOBATH M PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

BapuanThl peajsu3anuu nporpaMmbl 1 GopMbl POBeIeHUsI 3aHATHIA.

JlanHasi mporpaMMa paccuMTaHa Ha pa0OTy CO IIKOJbHUKaMU 5-6 KIaccoB.
[legarory Ba’kHee aKIIEHTUPOBATh CBOE BHUMAHHUE HE CTOJILKO Ha KayeCTBE pe3yJibTaTa
MPOEKTa UM UCCIIEOBAHMS, CKOJIBKO Ha TOM, YTOOBI YUAIIUICS MOTy4dal 3HAaHUS B TOM
YHCIIe ¥ Yepe3 BHIMOJIHEHHUE MPAKTUIECKOTO 3a/IaHus, Aeial BBIBOABI U YMO3AKIIIOUEHUS
HA OCHOBAaHWHM CBOETO WCCJCNOBAaHUS, YYHWICS CpPaBHUBATh €ro pe3yibTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIIEIOBAHUSMH JPYTUX MIKOJILHUKOB. Takum obpazom,
IIKOJIbBHUK OCBOUT OCHOBBI IIPOEKTHO-HUCCIIEI0BATEIbCKON IEATEIBHOCTH U TPUOOpETET
HABbIK KPUTHUECKOT'O OTHOIICHHUS K MaTepHaly.



IIporpamMma pa3duta Ha MOJYJH, KOTOPbIE MOTYT OBITh MCIIOJIB30BaHbl JINOO
4acTU4YHO, JinOo monHocThio. Tak Moxyns «Kak JKUBOTHBIE U pacTeHUs
pUCTIOCabIuBalOTCA» (IBOJIIOLIMOHHAS SKOJIOTHS) MpeanoiaraeTcs Ajisl U3yuyeHus B 5
Kjlacce B TeueHue onaHoro roxa (34 yaca B rox). Moayne «OCHOBBI
pacTEeHUEBOACTBA» paccuuTaH Ha 34 yaca.

B3aumocBsa3p ¢ mporpammoi BocnuTaHus. [Iporpamma kypca BHEYypOYHOUR
JESATeNIbHOCTH pa3paboTaHa C Y4YeTOM pPEKOMEHJAlMii MPUMEpPHONH MPOTrpaMMBbl
BOCIMTAHUS, YUUTHIBACT IICUXOJIOTO-TIEIarOrH4eCKre 0COOCHHOCTH IaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJIIET Ha MPAKTUKE COCAUHHUTH OOYYaIOIIyI0 W BOCIUTATEIBbHYIO
JNEATEIBbHOCTD [I€arora, OpUeHTUPOBATDL €€ HE TOJBKO HAa MHTEIUIEKTYAJIbHOE, HO U Ha
HPaBCTBEHHOE, COLIMAJIbHOE PA3BUTHE PEOEHKA. DTO MPOSBIIAETCA:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEaIu3aluu IIPOrpaMMbl BHEYPOUYHOHN
NEATEIbHOCTH, HAIIEAIINX CBOE OTPAKEHHUE M KOHKPETU3ALMIO B IPUMEPHOU IIPOTPaMMeE
BOCIIUTAHUS;

— B BO3MOYXHOCTM KOMIUIEKTOBAHUs Pa3HOBO3PACTHBIX TI'PYNI I OpraHU3alUU
npo(OPUEHTAMOHHONW ~ AESATENbHOCTA IIKOJIBHUKOB, BOCHHUTATEIbHOE 3HAYEHUE
KOTOPBIX OTMEYAETCA B IPUMEPHOM IPOrpaMMe BOCITUTAHUS,

— B UHTEPAKTUBHBIX (opmax 3aHATHH A8 LIKOJIBHUKOB, OOECIeunBaOINX
OOJBIIYI0O WX BOBJICYEHHOCTh B COBMECTHYIO C TNEAaroroM M JAPYTUMHU JETbMH
TSI TeIbHOCTh M BO3MOKHOCTH 00pa30BaHMsI Ha €€ OCHOBE JIETCKO-B3POCIBIX OOLTHOCTEH,
KJIFOUEBOE 3HAYECHHWE KOTOPBIX [JI BOCIWTAHUS TMOJYEPKUBACTCS TNPUMEPHOU
MPOrpPaMMON BOCITUTAHUA.



Oco0enHocTH padOTHI YUUTEJIs MO MporpamMMme. 3ajada YUYUTeNsl COCTOUT B TOM,
4TOOBl  COMPOBOXKIATh MPOIECC MPOPECCHOHATBHON OpPUEHTAIMH  IIKOJbHHKA,
packpbiBasi NOTEHLHMAN Ka)XOr0 4Yepe3 BOBJIEUYEHHE B MHOTrOOOpa3HyI JESATEIbHOCTb,
OpPraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3TOM pe3yabTaToM pabOoThl yUUTENS B IEPBYIO
ouepellb SABJSIETCA JUYHOCTHOE pa3BUTHE YyYalerocs. JIMYHOCTHBIX peE3yJIbTaTOB
YUUTENIb MOXET JIOCTUYb, YBJIEKash yY€HHKAa COBMECTHOM M MHTEPECHONM UM 000MM
NEeSTEeNbHOCThIO,  YCTAHaBIIMBasi BO  BpeMsl  3aHATUH  J00poOXKeIaTelbHYIO,
MO/1JIEPKUBAIOIILYI0 aTMOC(hEpY, HACKIIIAS 3aHATUS IEGHHOCTHBIM COAEP>KaHUEM.

IIpumepHas cxema nIpoBEAEHUS 3aHATHM 110 IPOrpaMMe:

1. O0bsicHEeHHE TEOPETUUECKOTO MaTepurasa o TeMe.

2. IloaroroBka K OSKCIEPUMEHTAIBLHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHATHS.

3. IlpoBeneHne NPakTUYECKOTO 3aHATHS — OCHOBHAS 33/1a4a OCBOCHHE METOA0JIOTHHI
JaHHOTO PKCIIEPUMEHTA.

4. [lo OKOHYaHUM TMPEMIOKHUTH AETAM, KOTOpPbIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATEIbCKUN MPOEKT. i 3TOro He0oOX0AUMO
0o0CyUTh OOBEKTBl, KOTOpblE Y4Ye€HUK OyAeT HCClaeAoBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. Ilomoub y4eHHUKY NpOaHATU3UPOBATh PE3YJIbTAThl SKCIEPUMEHTA.

OueHuTh pe3ysbTaThl NPOEKTHO-UCCIIEI0BATENbCKON AESTENbHOCTA HIKOJIHHUKOB
MOXHO B TMpOIleCCe 3allUThl MMU CBOMX pabOT B paMKaxX IIKOJbHOM Hay4YHO-
MPaKTUYECKON KOH(PEPEHIIUH.



COJIEP’)KAHUE KYPCA BHEYPOUYHOM JEATEJbHOCTH

Moayab «Kak :KHBOTHBIE U PACTEHHUS PUCIIOCAOJINBAOTCH» (IBOJTIOLMOHHAS
koJorus) S kiaacce (34 yaca)

1. Mpbwt uccnedyem »ncuevie o6vekmot (6 uacos)

CBoiicTBa M CTpOEHHUE XKHUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocoOb —
OpraHu3M Kak efauHas cucrema. Apanrauuu (npucnocodsenus). [lonsatue romeocrasza
AKUBOTO opranuizMma. CriocoOsbl €ro nojiepx aHusl.

[Tonsitue BapuwatMBHOCTH Tpu3Haka. lcciemoBarenbckue paboTel «Bce mu
(cunUITBI, 6K, OEpe3bl U T.11.) OJUHAKOBBIE? DOTOKBECTY.

Orpannuenus wmopdonornyeckux # (U3NOJOTHUECKHX amantaimuii. [louemy
OpraHWU3Mbl HE CTAHOBATCS OCCKOHEYHO OOJBITUMH, MAJICHHKUMHU, BCESIHBIM.
[IpakTuyeckas pabora «CocTapiisieM KHUTY PEKOPAOB PAaCTEHUN M KUBOTHBIX HAILIETO
Kpash».

2. Bnusanue okpyscaroweil cpeovt Ha ycusvle opzanuzmul (12 uacoes)

dakTopsl OKpY’Karomie cpenbl (abuoThyeckue, OUMOTUYECKUE, aHTPOIIOTCHHBIE).
[Ipumepst abuoTMdeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIUSHUE HAa
KUBHEACATEILHOCTh  KUBBIX  OpPraHU3MOB:  TeMIleparypa, CBET, BJIAXHOCTb.
[IpakTuueckoe 3ansarue «l[BeT u Temno» (KyOMKH JibjJa B3BECUTh, MOJOKUTh B YaIlKH
[lerpu Ha pa3HolBeTHYI0 Oymary, yepe3 30 MUHYT B3BECHUTh 3aHOBO — KTO OBICTpee
pactasun). [Ipaktudeckoe 3anarue «HYTo pacTBopsieTcs B BoJe» (IKcepuMeHT <« Kuakuit
nomy). [lpaktudeckoe 3ansatue «Auddysus BemiecTs B Boje (pacTBOPHI)», «JIBHKeHHE
pacTBopoB 1o I1BeTKY». [IpakTnueckoe 3anstue «Jlem miuaBaer B Boxe (aiicOeprw,
3aMep3aHue BoA0eMOB)». [IpakTudeckoe 3anarue «Jlex npu 3amep3aHuu paclIupseTCs
(pa3pyuienue kamHs (MOYBOOOPa30BaHNUE), 3aMEP3aHNUE KIIETOK).

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  TPUCIIOCOOJICHUS  JKUBBIX  OPTaHU3MOB K
abuotnueckum ¢akropam. [IpucnocobreHnss K OCHOBHBIM aOHMOTUYECKUM (hakTOpam:
TeMmnepaTrypa, BIaXHOCTh M cBeT. Ilpaktuueckoe 3ansatrue «Illyba» (kyOuku mpaa
3aBEpPHYTh B pa3HbIi MaTepua, B3BecUTh). [IpakTuueckoe 3ansatue «IIurMeHTs (MOKHO
pasznenuTh Ha BaTMaHe kpacutenud u3 (ruomactepoBy». [Ipaktuueckoe 3ansitue «Kak
’KUBOTHBIC IJIABAIOT B BO/IE» (DKCIEPUMEHT C MUIETKOMN).

UccnenoBarenbckue padoThl «BrnusiHue cBeta (Tersia, BIaKHOCTH, COCTaBa MOYBHI)
Ha pPAacTEHUsS B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBHUSX» (Ha JOCTYIHOM
Marepuane).

3. Bzaumooeiicmeusn scugvix opzanuimos (4 uaca)

buotuueckue (bakTopHI. 3aKOHOMEpPHOCTH pa3BUTHSL MEKBHUIOBBIX
B3auMOOTHoOIIeHUH. KosBomtomust (XUITHUK-)KEPTBa; TMapa3UT-XO35IMH) DBOJIIOIHUS
cTpareruii goOwsiBanust numM. CouuanbHOCTh. Bupsi-Becenenunl. [lepedens pacteHuii-
Bpeauteneid. VMccnemoBarensckast pabora «HaOmiomenus 3a B3aMMOOTHOIICHHUSIMU



’KUBOTHBIX MPU AOOBIBAHUU MUY (KOPMYILIKH JJIsl ITUL, JIJIS1 TOPOJICKMX WIIM CEITbCKUX
KUBOTHBIX). BeO-kamepwr». MccnemoBarensckas pabota «PacmpocTpanenune BHIOB-
CHHAHTPOIIOB B HAILIE MECTHOCTU».

4. Yenosek 6 yncusnu pacmenuil u sncueomnuix? (6 uacos)

Auntponorennsie paxktopsl. [IpaBna i, 4To NepBOOBITHBIE JIFOJAH KUJIU B TAPMOHUU
¢ mpupozoi. OloMalTHUBaHKE U MPUPYUYCHUE KUBOTHBIX U pAacTEHUU. 3a4eM cracaTh
BBIMUpAIOIINE BUABI, KaK 3TO jAenaTh. KynbTypHbIE pacTeHUss U UX IUKHUE MPEAKH.
[Touemy BakHO MX COXpaHAThb. PazHOOOpa3ue KyJabTYpHBIX PaCTeHUH M MX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kaura Baieit tepputopun. Ocobo oxpaHseMble TEPPUTOPUH,
3anmoBenHuku Poccum u mupa. Ilpaktuueckas pabora «PazHooOpasue KyiabTypHBIX
PACTEHMU B BallIEM PETUOHEY.

UccnenoBarenbckas paboTa «BiusHue aHTpPONOTeHHBIX (AKTOPOB Ha PAa3BUTHE
pacTeHui B ropo/ie/HACEIIEHHOM ITyHKTE».

Okckypeust/mpaktudeckas pabora «OOIIT B BamieM permoHe — YHHKaJbHbBIC
O0OBEKTHI TPUPOABDY.

5. Dkonozuueckue nuwiu (6 uacos)

buocdepa — onna n3 BakHeHIUX 000ouek 3eMiu. UTO Takoe «IKOJOTHYECKUC
HUIIM» U Kak oHU (opmupyiorcsa? dopmupoBaHue 3HAHUNA TO OHOPa3HOOOPA3UIO
KU3HCHHBIX  (opM,  TMOBENEHUYECKWX  NPHUCIOCOOJICHWH,  Moau(UKaIroOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PactutenbHbie coolliecTBa U UX TUIBI. Pa3Burtue
Y CMEHbI paCTUTEIBHBIX COOOIIECTB.

UccnenoBarenbekue paboOThl «IKOJOTHUYECKHE HUILIM BOKPYT Te0S — ONUCaHue
(dbakTOpoB OKpyKawlIie cpenb». MccnenoBarenbckue padoThl «DEHOIOTHYECKUE
HaOTIOACHUS.

MoayJsb «OCHOBBI pacTeHHMeBOACTBa» 6 kiacc (34 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (1 uaca)

Uro-Takoe pacTeHUEBOJACTBO: OCHOBHBIE (DAaKTOPhI BbIpAIIMBAHUS PACTECHUMU.
Ucrtopust pa3BuThs arpoxuMuyeckux 3Hanui (pabotsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. /lokyuaeBa, K.A. Tumupszena, I1.A. Kocteruesa, JI.H. [IpsHumankoBa
u jp.). [Ipaktuueckas pabora «bouka JInGuxay.

2. Azpomexnuueckuil 3kcnepumenm (3 uacoes)

[IpaBuna MOCTAaHOBKH arpo3KCHeprUMEHTOB. lloCTaHOBKa SKCHEPUMEHTOB C
pacTeHusIMA. BbIOOp TeMBbI, COCTaBIEHUE TMIIOTE3bI, LEIU U 3aJla4 3KCIEPUMEHTA 10
BBIPAIIMBAHUIO PACTEHU B KOHTpoiupyeMoil cpene. KoHTpoiu, MOBTOPHOCTH,
npoBefieHue SKcnepuMeHTa. [lmaHnpoBanue skcnepumeHTa. OLEHKa pe3yJbTaToB
skcriepuMenTa. Mccnenosarenbckas pabora «®DakTopbl, BIUSIOLIME HAa IpOpacTaHue
CeMsIH (POCT IPOPOCTKOB)».

OcBoeHrE TEXHOJOTUU KPYTJIOTOJUYHOTO BBIPAIIMBAHUS CaJaTOB M MUKPO3EJICHH



B KOHTPOJMPYEMBIX MCKYCCTBEHHBIX yCIOBUsX. COOp YCTaHOBKH JUIsl BbIpAIllUBaHUS
pacTeHuil B KOHTPOJUPYEMBIX YCIOBHSX.
3. Ponb xumuueckux 3nemenmos ¢ numanuu pacmenuil (10 uacoe)

Bopma. PactBop. BreITskka. AHMOHBI, KaTHOHBI, J3JEKTPONPOBOAHOCT, U pH
pacTBopa. Pojib XUMHYECKHX 3JIEMEHTOB B TUTaHUU pacTeHul. [lonyuenue nurareabHbIX
BelecTB pacteHusIMU. [Ipaktnueckas padora «CxeMbl MUTATENIbHBIX pacTBOPOB. Pacuer
7103 YIOOpEHU JUIsl MUTATENIbHBIX PACTBOPOB».

YnoOpeHusi: OpraHvMueckue, MUHEpalbHble, MHKpPOOUONOrudyeckue. Tursbl
nuTaHus pacteHuil. Bo3aymHoe u MuHepanbHOE (KOpPHEBOE) NUTaHUE PACTEHUHU.
TpaHCOPT NHUTATENBHBIX BELIECTB PACTEHUW: BOCXOISIIMNA W HUCXOISIIUH TOK.
Baxxuneime kanuiiasie, GocpopHbie U a30THBIE YI00peHus], ux cBoicTBa. IIpocThie u
cinoxubie ynoOpenus. [Ipaktudeckas pabora «llpaBuna cmemmuBaHus yAOOpEHUN»
[Ipaktrueckas padota «lluTaHue pacTeHU: TEXHOIOTHS TPUTOTOBIECHUS MUTATEIbHBIX
PAcTBOPOB VISl pa3HBIX KYJIbTYP».

Poct u pa3BuTHe pacTeHMil: 3Tanbl OHTOreHe3a, (HaKTOphI, BIUSAIONIME HA POCT
pacTeHuil: CBeT, TIyCcTOoTa TOCaJ0K, muTaHue, cyOctpar. I[lpakthueckas paborta
«MOHUTOPHUHT MUHEPAIIBHOTO MUTAHUS PACTEHUI.

OcoOeHHOCTH TNHUTaHUS PACTeHHH a30TOM. A30T U €ro 3HAu€HUE B JKU3HU
pacrenuid. opMbI a30Ta U UX MPEBPALIECHUE B ITIOYBE.

Uctounuku dhochopa st pacrenust. 3HaueHue hochopcoaepkaimmnx coeTMHESHUMN
B KjieTKe. Posib Makpospruyeckux coequueruit ocopa B SHEPreTH4eCKoM OOMEHE.

Brnusaue kanus Ha (Qu3MUECKHME CBOWCTBA MPOTOIUIa3Mbl, Ha (EPMEHTHI
YTJIEBOJOPOJAHOrO0 0OMEHa, CUHTE3 0elKoB U Jp. Ponib kanus B moaaepKaHUU HOHHOTO
OanaHca B TKaHsX, B IPOLIECCaX CaMOPETyJISIIH.

PerynstopHas u CTpyKTypooOpas3oBaTeiabHash poJib KajlbliUs. Y4YacTUe B
00pa30BaHUH KJIIETOYHOW CTEHKH, MMOAJECPKAHUU CTPYKTYpPbl MEMOpaH U PEryJisilus UX
MPOHUIIAEMOCTH.

3HayeHue MarHus B MeTaboiu3Me pacTeHuil. Marnuii B coctaBe xsopodwuriia,
CXOJICTBO XJIOpO(UIUIA U TeMOTJIOOMHA KaK CBHUJIETENHCTBO €AMHCTBA OPTraHUYECKOTO
MHUpa.

Cepa 1 ero OCHOBHBIE COEAMHEHUS, UX POJIb B CTPYKTYPHOW OpraHU3aliH KIIETKH,
Y4acTHE B OKMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX.

MuxkposnemenTsl. [IpeacTaBieHuss 0 poju MHUKPO3JIEMEHTOB B MeTabonIu3Me
pactennii. OCOOEHHOCTH TOCTYIIJICHUSI MUKPOAJIEMEHTOB B pacTteHus. CHHEprusM u
AHTaroHM3M 3JIEMEHTOB TUTAHUS PACTECHUM.

PacturenpHas auarHocTMka W METONbl MACHTH(PUKALMHM HEIOCTaTKa/M30bITKA
arieMeHToB nutanus. [IpakTuueckas pabota «PacTtuTenbHas JUarHoCTUKa.

UccnenoBatenbckas padota « O1ieHKa COCTOSTHUSI KOMHATHBIX PACTEHUH, paCTeHHI
Ha MIKOJIbHOM TEpPUTOPHM, YCTAHOBKAa HPHUYMH MATOJOTUYECKUX COCTOSIHHM (Mpu



HAJTUIUH )>».
UccnenoBatensckast pabora «OlleHKa BIWSHUA Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBIIEHUE PA3TUUYHBIX TOJKOPMOK)».

4. Pezynamoput pocma pacmenuil. 3auwguma pacmenuii (2 vaca)

[Tonsitue o perynstopax pocra pacteHu. CTUMYISATOPBI PocTa — (PUTOrOPMOHBI
(aykcuHBI, THOOEPEIUTMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHuit: 1. mpupoaHbIe
(abcum3oBasi KUCIOTa U HEKOTOpbie (EHOJIbHBIC BelIeCTBa (MKyMapoBasi, KOpUYHas,
CAJIMLMJIOBAs K-Thl), 2. CHUHTeTHYecKHuEe (MOp(aKTHHBI, pPETapAaHThl, Ae(POIHAHTHI,
JICCUKAHTBI, TrepOunuabl). @OHUTOMOHMTOPUHT W OIEHKAa COCTOSIHHSI PAacTEHUH.
CoBpeMeHHbIe criocoObl MOHUTOpUHTa. [IpakTHueckas pabota «OUTOMOHUTOPUHT U
OLICHKa COCTOSHUSI pacTeHu. COBpEMEHHbIE CTIOCOOBI MOHUTOPUHTA».

HccnenoBarenbckas padora «BiusiHue rerepoaykcuHa Ha MpopacTanue (pocT Ha
pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUIX) PA3IMUHBIX PACTCHUI.

3amura pacTeHuUd OT BpeauTeseil: ocHoBbl Ouomeroaa. IIpakTuueckas paborta
«MHcekTapuu: npaBuiia U yCJIOBUS Pa3BEICHUs MOJIE3HBIX HACEKOMBIX».

5. Boonasa, necuanan u nougeHnan Kyiabmypol, UX NPUMEHEHUE 6 GbIPAULUCAHUU
pacmenuil. Quzuonozusa pacmenuit (4 uaca)

Bojnnas, mecuanass u MOYBEHHAs] KYJbTYpbl, UX NPUMEHEHHE B BbIPAIIMBAHUU
pactenuii. [lpoBenenune Boabl B KOpHE U crebne pactenuid. [Ipaktuueckas padorta
«KopHeBoe naBieHue.

Bomublii pexxuM pacTeHHil: CTpoeHue YCTHHIL: (AKTOPhI, BIUSIOINIME HAa HUX
PACKpBITHUE U 3aKPBITHE. 3HAUCHUE MEXaHU3Ma PETYJISIUU UCIIAPEHHUS BIark paCTCHUEM.
[Ipaktuueckas padota «[IpuroroBieHue npemnapara yCTbHUI] METOJIOM CIICTIKA.

UccnenoBatenbckue paboThl: «BiusHuE yCIOBUM COJEp)KaHUS PACTCHUM Ha
KOJIMYECTBO YCTHUIDY.

®doToCuHTE3 — YHHMKaJIbHBIM Mporecc pacteHuil. TeMHOBas u cBeToBas (ha3bl
dborocunTe3a. 3HaueHue HOTOCUHTE3a JJIs KUBBIX OopraHu3MoB. [IpakTuueckas padbora
«DyHKIMOHANbHAS ~ JAMArHOCTUKA PACTEHUM 1O  aKTUBHOCTU  XJIOPOIUIACTOB»
UccnenoBatensckast pabora «Omnpenenenue xmopopmwmma A u b, oueHka
(OTOCUHTETUYECKOW aKTUBHOCTH PACTEHUHN U (DaKTOPOB, BIMSIONINX HA HEE».

@akTophl pocTa pacTeHU: BO3AyX W a’pauus. [log3zeMHOe ApIxaHUE pACTEHUM:
COCTaB TMOYBEHHOTO BO3AyXa, Tra3000MeH. ['a3000MeH mpu OGECOYBEHHOM
BbIpaiiuBaHuu. [lpaktuueckas padbora «Aspamus, CO2 u O2. JlpixaHue pacTeHHII».
[IpakTruueckas padota «/lpIxaHue pacTeHUI: OLIEHKA MHTEHCUBHOCTH JbIXaHUS paCTEHUN
U TIJIO/IOBY.

UccnenoBatenbckue padoThl: «BiusHuMe cmnoco0a BblpamuBaHus (cocTaBa
MUTATEIHLHOM CMECH, CXEMbI BHECEHUSI) HA POCT M PA3BUTHUS PA3TUYHBIX PACTEHUIY.



6. Kyrvmypnuie pacmenusn. Cospemennsie acnexkmul ceaexkyuu (10 uacos)

Kak uyenoBek cran ucnoyib3oBaTh pacTeHuss? CBA3b pa3BUTHS LUBUIU3ALIU
YEJI0OBEKa M OJIoMalllHMBaHus pacteHuid. Jlomectukamus. J{uckyceus «Jlomectukaius,
BCE JIM PpACTEHUS W IKUBOTHBIC, KOTOpPHIE KHUBYT PIAOM C YEJIOBEKOM UM
OJIOMAIIHUBAKOTCA? MOYXKHO JIM CUMTATh TapakaHa OJJOMAIIHEHHBIM KUBOTHBIM 7

HacniencTBEHHOCTh M1 UBMEHYMBOCTD — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocTh. Buawsl m3menuuBocTh. IlpakTtudeckas pabora «MoaudukanyoHHas
M3MEHYUBOCThH (JIUCThSI, UTOJIKHU C OJTHOTO JIEPEBA)».

['en — MaTepHalbHBIA HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxnenHnoBble KHCIOTHL. JIOKanu3amus reHeTHYeCKOro MaTtepuaina B KieTke. JleneHue
kierok. Permmmkanus JIHK. OcHoBHas qorma MoJieKyJIspHO#M Onosoruu. TpaHCKpuIuus.
Tpancmauus. Mytanuu. IIpaktuueckas padota «['eH — HHCTPYKIMS MO COOpPKE KIETKU
(Ha Oucepe wiu KoHCTpykTope)». IlpakTuueckass pabora «MyTtanus Ha OytepOpoje
(J1r0060¥ 00BEKT M3 IpeAblayIIel padoThl, Iie¢ U3MEHEHUE WHCTPYKIUU TPUBEIET K
M3MEHEHUIO BHEIIIHETO BUIA OOBEKTA)».

Oddext OyTHIIIOUHOTO TOPJBIINIKA W TeHEeTHYeCKoe paszHooOpasue. UTo Takoe
reHO0aHk? 3aueM COXpaHSATh TeHETUYECKHUE Pecypchl pacTeHuii? OCHOBHBIE CHOCOOBI
COXpaHEHUs TCHETUYECKUX PECYypCOB pacTeHUH (ex situ u in situ).

3nauenne pabor H.M. BaBuioBa. 3akoH ToMoyoruueckux psanoB. LleHTpsl
MIPOUCXOKICHHUS KyJIbTypHbIX pactennd H.M. BasunoBa u II1.M. JKykosckoro.
[IpakTuueckas padota no rpynnam «OTKya Ha HalIUX cTodax (PPYKThI/OBOILN/3IAKIY.

OcHoBHbIE MeToabl cenekuuu. ['mbpunuzanus. Popmbl oTOOpa. OCHOBHBIE
HaIpaBJICHUSl CEJICKIMU: YIYUIlEHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTHUYECKUM U
abuotnueckum (aktopam. [IpakTuueckas padota «Bripamubaem ropox. Kak nposectu
CKPEILIUBAHUE Y TOPOXA».

Ecte mm xu3Hb B mpoOupke? buorexHomoruss KyJbTYpHBIX PACTCHHM.
UccnenoBarenbckass pabora «BeipammBanme pacteHwii B mpoOupke» (MOXXKHO
BOCITIOJIB30BaTbCA PE3YJNbTATAMHM MPEABIAYIIMX 3KCIEPUMEHTOB IO COCTaBJICHUIO
MUTATEJILHBIX PACTBOPOB JJIsl PACTCHUH).

Kak  dyemoBek  moker  momaudunupoBaTh  pacteHusi?  ['eHeTmueckoe
penaktupoBanue. CoOBpEeMEHHbIE  MOAXOAbI M JOCTUKEHUS  T'€HETUYECKOTO
penaktupoBaHus — pacteHmil.  [Ipakthueckas  pabota  «['@HOMHBIE  HOMHHIIBI
(monxemupoBanue pabotsl cucrembl CRISP-Cas).

7. Pacmumenvnasa npooykuus. (4 uaca)
HanzemHubie u nmoa3eMHbie opranbl pacteHui. [loGer u Bugon3MeHEHHBIN MoOer

pactenuii. CriocoObl pa3MHOXKEHHS PaCTCHUM.
[lonatTne o0 KadecTBe NPOAYKTOB TMTaHHA. [IpoOiieMbl KOHKYPEHIIUH
OTE€YECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA JOCTABKU U CPEICTBA



coxpaHeHusi MpoaykroB nutaHus. [lpaktuueckas pabora «llpemenbHo nomycTUMBbIE
koHuentpanuu (IIJIK) u mMetonsl KOHTpOJIsE 0€30MaCHOCTH PACTUTENBHBIX MPOIYKTOB
MTATAHUS» .

Mukpo3eneHb: moJIe3HOCTh U TexHosorus. VMccnenosarensckas padora «OueHka
KauyeCcTBa BhIpAIICHHON MUKpO3eIeHn» (JIOO CBOs, TMOO0 U3 Mara3uHa).

XUMHYECKUI aHanu3 IPOIYKIHUH. OcHOBBI CHEKTPOPOTOMETPUH.
[Totenmmometpus. Xpomatorpadus. [Ipakruueckas padbota «MeToabl OIIEHKH KayecTBa
PACTUTENBHOM TPOMYKIIUU: XPAHEHHE M COXPAHHOCTh MHUTATENIbHBIX BEIIeCTB» (110
JOCTYITHOMY O00OpY/I0OBAHHIO).

UccnenoBatenbckas pabora «OmpeneneHue ButamuHa C MeTOIOM OOpaTHOTO
TUTPOBAHUS B IUIOZAaX HA pa3HOM Cpoke (croco0e) XpaHSHHs».



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUSI KYPCA BHEYPOUHOM JESTEJBHOCTH

3aHsATHS B paMKax MpPOrpaMMbl HAMNpaBiieHbl Ha OOECHEYEHUE JAOCTHKEHUS
IIKOJbHUKAMU  CJICAYIOIIMX  JUYHOCTHBIX, METANpeAMETHBIX W  IPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB.

JInyHOCTHBIE pe3yJbTaThI:

B cgpepe epasicoanckoeo eocnumanus. TOTOBHOCTh K  KOHCTPYKTHBHOM
COBMECTHOM JIESITEIbHOCTH IIPH BBITIOJIHEHUHU UCCIEAO0BAHUN U MPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAaHUIO ¥ B3aUMOIIOMOIIIH.

B cgpepe nampuomuueckozo socnumanusi; OTHOIICHUE K OMOJIOTHH KaK K BaKHOM
COCTABJISIIOLIEH KYyJBTYpbl, TOPAOCTb 3a BKJaJ POCCHHCKHX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OHMOJIOTUYECKON HAYKHU.

B cgepe Oyxosno-mpascmeennoco ocnumanus: TOTOBHOCTH OIICHUBATh
NOBEACHUE M TMOCTYNKUA C TMO3UIUU HPABCTBEHHBIX HOPM K HOPM 3KOJOTMYECKON
KYJIbTYPbI; IOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOT'O ACMEKTA JACSATEILHOCTH YEJIOBEKA B
MEIUIMHE U OMOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TOHWUMAHUE pONM OWOJOTHH B
(hOpMHUPOBAHUU SCTETUYECKOMN KYJIbTYPhI TUYHOCTH.

B cgepe uzuueckoco eocnumanus, Gopmuposarus Kyabmypsl 300p08bs U
IMOYUOHANBbHO2O 01A20N0AYYUsA: OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 3/10pOBbIN 00pa3 )KU3HU (3710pOBOE MUTAHUE, COOJIIOIEHNE TUTUEHUYECKUX
MIpaBUJI U HOPM, COATAHCUPOBAHHBIN PEXXHUM 3aHITHHI U OTABIXA, PETYIsIpHAs (hU3uIecKas
AKTUBHOCTH); OCO3HAHKE TTOCIIC/ICTBUN U HEMIPUSTUE BPEIHBIX MPUBBIYEK (YITOTpeOIecHUE
QJIKOTOJIs, HApKOTUKOB, KypeHHE) W WHBIX ¢GopM Bpeaa s (PU3NYECKOTO U
MICUXUYECKOTO 3J0POBBS; COOJIOJEHNE MpaBWJ OE30MAaCHOCTH, B TOM YHCJIC HABBIKU
0€30I1acHOr0 MOBEICHUS B MPUPOIHOM cpefie; chOPMUPOBAHHOCTh HaBBIKA PeQIICKCUH,
yIpaBjieHHe COOCTBEHHBIM IMOLIMOHATIEHBIM COCTOSTHUEM.

B cgepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX
3amay (B paMKax CEMbH, IIKOJbI, TOPOJa, Kpas) OMOJOTHUYECKOW MU IKOJIOTUYECKOU
HaIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Y4YEHHUIO Tpodeccuii, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKxonocuueckoco eocnumawnus:  OpUEHTAIUST HA TPUMEHEHUE
OMOJIOTHYECKHUX 3HAHUH MPHU PEIICHUH 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl; OCO3HAHUE
AKOJIOTMYECKUX MTPOOJIEM U MyTeH WX PEIICHUS; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOU
NEATEeIbHOCTU SKOJIOTMYECKON HaMpPaBJICHHOCTH.

B cgepe nonumanus yewmnocmu Hayumoco NO3HAHUA: OpPUEHTAIMA Ha
COBPEMEHHYIO CHCTEMY HAy4HBIX MPEACTaBICHUH 00 OCHOBHBIX OHMOJOTHYECKUX
3aKOHOMEPHOCTSX, B3aMMOCBSI3SIX 4YEJIOBEKAa C NPUPOJHOM W COLUAIBHOW CPENOM;



NOHUMaHUE POJU OUOJIOTHYECKON HAyKH B (h)OPMUPOBAHUM HAYYHOTO MHUPOBO33PEHMUS;
pa3BUTHE HAYYHOU JIFOOO3HATENLHOCTH, MHTEpECca K OMOJOTUYECKON HayKe, HABBHIKOB
HCCIIEI0BATENILCKOU JIESITETbHOCTH.

B cgepe aoanmayuu x uzmensiowumcs ycio8uam COYUAnbHOU U HPUPOOHOU
cpeovl. AaJieKBaTHAas OLICHKAa M3MEHSIOIIUXCA  YCJIOBHUM; TMPUHATUE  PpEUICHUS
(MHIMBUAYaJbHOE, B TPYIIE) B W3MEHSIOLIMXCS YCIOBHSX HAa OCHOBAaHUM aHAIIM3a
OuoJiorn4eckor HHPpOpMaIuK; MJIAaHUPOBaHUE  JCHCTBHM B HOBOM CUTYyalluU
Ha OCHOBAaHHMH 3HAHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbie pe3yJbTaThl:

B cghepe osnaoenus ynusepcanvuvimu yueOHbIMU NO3HABAMENbHOIMU OEUCTNBUMU:
ba3oBbie JornuecKue JCHUCTBUSL:
® BBIABIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKKA OHOJIOTHYECKUX
00BEKTOB (SIBJICHUI);

® YCTAaHABIWBATH CYIIECTBEHHBIM TMPHU3HAK KJIACCH(PUKAIMKA OHOJIOTHUYECKUX
00BEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAaHUS Jisi OOOOIICHUS W CpaBHEHUS,
KpUTEPUHU TIPOBOIUMOTO aHAJIN3a;

e C y4éTOM MPEUIOKCHHON OMOJOTHYECKON 3a/1a4ll BBISIBISITH 3aKOHOMEPHOCTU U
MPOTHBOPEYHMST B paccMaTpuBaeMbIX (akTax W HAOIIONCHMSIX; TMpesiarath
KPUTEPHUH /IS BBISIBICHHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

® BBIABIATH JeUIUTHI HHPOPMAIUM, JTAHHBIX, HEOOXOAMMBIX JJIsi PpEIICHUS
IMOCTaBJICHHOM 3a/1a4H;

® BBIABIATh NPUINHHO-CIEACTBEHHBIC CBS3M TP HM3YYCHUH OHOJIOTHYECKUX
SIBIICHUN W TIPOIIECCOB; JeJaTh BBIBOJBI C HCIIOJIB30BAHHEM JCTyKTHUBHBIX U
WHIYKTUBHBIX YMO3aK/IIOUEHUH, YMO3aKIIOUCHHUI TI0 aHAJIOTHUH, POPMYIHUpPOBAThH
TUTIOTE3BI O B3AaMMOCBSI3SIX;

® CaMOCTOSITEILHO BBIOMpaTh CMOCOO pelieHus yueOHOW OMOJOTMYECKON 3ajadu
(cpaBHHBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOUpATh HAMOOJIEE MOAXOISIIIHIMA
C YU4ETOM CaMOCTOSTEIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbIe BccieoBaTeIbCKUE ACHCTBUS:

® HCIIOJBH30BaTh BOMPOCH! KaK MUCCIIEIOBATEIHLCKUM HHCTPYMEHT TIO3HAHUS;

e (dopMymHpOBaTh BOMPOCHL, (UKCHPYIOIIHE pPAa3pbIB MEXIy pEATbHBIM U
KEIATeIbHBIM  COCTOSIHUEM  CUTyaluH, OO0BEKTa, W  CaMOCTOSITEIHHO
yCTaHaBIIMBATh UCKOMOE U JIaHHOE;

e (dopmupoBath  THMOTE3y 00  UCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHPOBATh CBOIO MO3UINIO, MHCHHE;

® TIPOBOJUTH MO CAMOCTOSTEIBHO COCTABIICHHOMY ITIaHy HaOJF0ICHUE, HECIIOKHBIN
OMOJIOTMYECKH SKCIIEPUMEHT, HEOOJBIIIOE HCCIECIOBAHUE TI0 YCTAHOBICHHUIO
0COOEHHOCTEH OMOJIOrHYECKOro 00beKTa (IpoLecca) u3ydeHus,

® TIPUYUHHO-CJICJICTBCHHBIX CBSI3¢H M 3aBUCUMOCTEH OMOJOTHYECKUX OOBEKTOB
MEXIy COOO0M;



OLICHUBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(MOPMAIUIO, MOJIYYECHHYIO B
X0/J1e HAOJIIOICHHS U SKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYIUPOBAaTh OOOOLIEHUST W BBIBOJABI 1O pe3yJbTaTam
IPOBEIEHHOTO HAOMIOACHHS, SKCIEPUMEHTA, BIaJAeTh MHCTPYMEHTAMHU OLIEHKHU
JIOCTOBEPHOCTH MOJYUYEHHBIX BBIBOJIOB U 0000IIIEHHUI;

MIPOTHO3UPOBATH BO3MOXKHOE TAJTbHEHIEe pa3BUTHE OMOJIOTHIECKUX MPOIIECCOB U
UX TIOCJIEJCTBUS B aHAJIOTHYHBIX WM CXOIHBIX CUTYyaIUsX, & TaAKKE BbIJBUTATh
MIPEANOJIOKEHNS 00 MX PA3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nadopmanmeii:

NPUMEHATH Pa3InYHbIE METOJIbI, ”THCTPYMEHTHI U 3aIPOCHI TPH MMOUCKE U 0TOOpe
Ouonoruueckod WHGOPMAllMM WIM JAHHBIX U3 MCTOYHHUKOB C YYETOM
MPEeVI0KEHHOM yueOHOM OMOJIOrMYeCKOM 3a/1auu;

BbIOMpaTh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh M  HHTEPIPETUPOBATH
OMOJIOTHYECKYIO MH(DOPMALIUIO PA3IUYHBIX BUAOB U (hOPM IPEACTABICHUS,
HAXOJUTh CXOJHBIC apTyMEHTHI (MIOATBEPKAAIOIINE UITU OTPOBEPTaloIie OJHY U
Ty K€ UJIeI0, BEPCHUIO) B PA3TUIHBIX HH(DOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (POpMY MpeACTaBlIeHUs HHPOPMAIIH U
WLTIOCTPUPOBATH PEIIaeMbIe 3aa41 HECTIOKHBIMU CXEMaMHU, AHarpaMMaMu, HHOK
rpaduKoi U ©X KOMOMHAIIUSIMU;

OLICHMBATh HAA&KHOCTh OMOJOTHYECKOW HMH(OpPMAIMM 1O  KPUTEPUSIM,
NPEJI0KEHHBIM YUYUTENIEM WA C(HOPMYTHPOBAHHBIM CAMOCTOSTEIILHO;
3allOMUHATh U CHCTEMATH3UPOBATh OMOJIOTHUECKYI0 HH(POPMAIIHIO.

B cghepe oenadenus ynusepcanbHvlMu Y4eOHLIMU KOMMYHUKAMUBHBIMU OeUCMEUIMU
OOuienue:

BOCIPUHUMATh U (OPMYJIHMPOBATh CYXXKIIEHHUS, BBIpaXKaThb SMOIIMHM B TMpoOIecce
BBIINOJIHEHMSI IPAKTUYECKUX U JIaOOPAaTOPHBIX padoT;

BBIpaXXaTh ce0s (CBOIO TOUKY 3PEHMSI) B YCTHBIX U NUCbMEHHBIX TEKCTaX;
pacrno3HaBaTb HEBEpOAJNbHBIE CpPEJICTBA OOIIEHHS, IIOHMMaTb 3HA4YEHHE
COLIMAJIbHBIX 3HAKOB, 3HaTh M pAacloO3HaBaThb MPEANOCBUIKH KOH(MIMKTHBIX
CUTYyalUHi U cMsIr4aTh KOH(IJIMKTBI, BECTU IEPETOBOPHI;

NOHUMAaTh HAMEPEHUS JPYTHX, MPOSABIATH YBAXKUTEIBHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOM Gopme popMyIupOoBaTh CBOM BO3PAKEHMUS;

B XOJI€ IMajora W/ uim AUCKYCCUU 3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOi
OMOJIOrMYEeCKOM TEeMbl M BBICKA3bIBATH WJEH, HAllEJICHHbIE Ha pEIICHUE
OMOJIOTUYECKOHN 3a/1auu U TOJIJIEp>)KaHue 01aroKenaTeIbHOCTH OOICHIS;
COIOCTABJISITh CBOM CYXKICHHUS C CYXICHUSAMU JPYTUX YYaCTHUKOB JUAJOra,
0oOHapyXUBATh Pa3INYMs U CXOJCTBO MO3UIINH;

nyOJIMYHO NPEICTABISATh PE3YJIbTaThl BBIIOJHEHHOTO OHMOJIOIMUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIEeIOBAHUS, IPOCKTA);



CaMOCTOATCIBHO BI>I6I/IpaTI> (bopMaT BBICTYILJICHHA C y‘{éTOM 3a1a4 Npe3C€HTalluu U
0CcOOeHHOCTEH ayJuTOpun W B COOTBCTCTBHMHM C HHM COCTaBJIATH YCTHBIC H
IMMCBMCHHBIC TCKCTBI C UCITOJIb30BAHUCM WINIFOCTPATHBHBIX MATCPUAJIOB.

CoBMecCTHAas IeITEILHOCTD (COTPYIHHUYECTBO):

MOHMMATh M MCHOJb30BaTh MNPEUMYIIECTBA KOMAHIHONM W WHIWBHAYaJlbHOU
paboThI TIpH pEIICHUH KOHKPETHON OMOJOTHYECKOW MPOoOJeMbl, 000CHOBHIBATH
HEOOXOAMMOCTh MPUMEHEHHS TPYNIOBBIX (DOPM B3aUMOJECUCTBUS TIPH PEIICHUN
MOCTaBJICHHOW y4eOHO 3a/1auu;

MIPUHUMATH LEJIb COBMECTHOM JIESITEIbHOCTH, KOJUIEKTUBHO CTPOUTH IEMCTBUS MO
e€ JOCTWXKEHHUIO: PACTIPENENsTh POJIH, JI0rOBapUBaThCs, 00CYKAATh MPOIECC U
pe3yabTaT COBMECTHOU PadOTHI;

yMeTh 0000I11aTh MHEHHSI HECKOJIbKUX JIIOJIed, TPOSBIATbH TOTOBHOCTb
PYKOBOJIUTb, BBIIOJHATh OPYUYEHUS, TOAUUHSATHCS;

IUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOMW pabOThI, OMpENessTh CBOI poiib (C
y4ETOM NPEANOYTEHUM M BO3MOKHOCTEW BCEX YYACTHUKOB B3aMMOJICUCTBUSA),
pacrpenensTh 3aJayd MEXJy YJI€HAaMHU KOMAaH]Ibl, y4acTBOBAaThb B T'PYMNIOBBIX
dbopmax padoTsl (00CYykaeHUSI, 0OMEH MHEHHUSIMU, MO3TOBBIC IITYPMbI U UHBIC);
BBITIOJTHATH CBOIO YaCTh pa0OThI, TOCTUTATh KAY€CTBEHHOTO PE3yJIbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTHUMH WICHAMH KOMAaH/IbL;
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOMMIA TPOAYKT TIO KPUTEPHSM,
CaMOCTOSITENIbHO  CHOPMYJUPOBAHHBIM  YYACTHHUKAMU  B3aUMOJICUCTBUS;
CpaBHUBATh PE3YJIbTAThI C UCXOAHOM 3a/1a4€y U BKJIAJ KXKJI0T0 YWIEHAa KOMaH/IbI B
JNOCTH)KEHHE Pe3yJIbTaTOB, pa3lesaTh c(epy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTBH K MIPEIOCTABICHUIO OTUETA TIEPE] TPYIIION;

OBJAZETh CUCTEMOM YHHUBEPCAIBHBIX KOMMYHMKATHBHBIX JACHCTBHMM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB U 3MOILIMOHAIBLHOTO
WHTEJJIEKTA IKOJIbHUKOB.

B cgepe oenadenus ynusepcanvHviMu yueOHLIMU PeSYIAMUBHBIMU  OCUCMBUIMU.
CaMoOprasu3aiiys:

BBISIBIIATH TPOOJIEMBI IS PEIICHHWs] B KU3HEHHBIX W YYEOHBIX CHUTYaIMsIX,
UCTIOJB3Ysl OMOIOTHUECKUE 3HAHUS;

OPHEHTHUPOBATKLCS B PA3TUYHBIX MMOAX0aX IPUHATHS pelieHni (MHINBU Ty TbHOE,
NPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUH TPYIIION);

CaMOCTOSITEIIbHO COCTABJISITh QJITOPUTM pPEIICHUS 3a7adu (WX €ro 4YacTh),
BBIOMpaTh CIOCOO pelieHus y4dyeOHONW OMOJIOTMYECKOW 3ajaud ¢ Y4ETOM
UMCIOIINXCA PECYypCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATH
Mpe/yiaracMble BAPUAHTHI PEIICHU;

COCTaBIISITh TUIAH JEWCTBUM (TNIaH peaju3aliil HAaMEUEHHOTO ajropuTMa
pereHus), KOPPEKTUPOBaATh MPEIIOKEHHBIN alTOPUTM C YUYETOM MOTyUYEHUs
HOBBIX OMOJIOTMYECKUX 3HAHUH 00 U3ydaeMOM OMOJIOTHYECKOM OOBEKTE;

JieaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.



CaMOKOHTPOJIb (pediaekcus):

BJIa/IETh CIOCOOAMH CaMOKOHTPOJISL, CAMOMOTHBAIIUH U PEIICKCHH;

JaBaTh aJI€KBaTHYIO OLEHKY CUTYaIlH U MPeAJarath miaH e€ N3MEeHEeHHUS;
YUUTHIBATh KOHTEKCT U MPEABUACTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpU
pemieHMH y4eOHOUW OWOIOTMYECKOM 3agaud, aJanTUpOBaTh pELICHHE K
MEHSIOIIUMCST OOCTOSTEIHCTBAM;

OOBSICHATh MPUYUHBI JOCTIKEHUS (HEJOCTMXKEHUS) pPe3ysIbTaTOB JIESTeIbHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIBITY, YMETh HaxOJuUTh IO3UTUBHOE B
POU30LIEANICH CUTYaINH;

BHOCUTh KOPPEKTHUBbI B JEATEIbHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHBIINXCS CUTYAIMH, yCTAHOBIECHHBIX OIIMOOK, BOSHUKILIUX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBHE PE3YJIbTaTa LTI U YCIOBUSM.

3MOHHOH3HBHBIﬁ HHTCJJICKT.

pasznuyaTh, Ha3blBaThb M YNPABIATh COOCTBEHHBIMU SMOLUSIMH U SMOIUSMU
IPYTUX;

BBISIBJISITh Y @HAJIM3UPOBATh TPUUMHBI SMOLIUIA;

CTaBUTh ce0s Ha MECTO IPYroro 4YejoBeKa, MOHMMAaThb MOTHBBI U HaMEpEHUs
ApYToro,

PETyIUPOBATh CIIOCOO BBIPAKEHUS SMOLIMIA.

[Ipunsitue ceds u Ipyrux;

OCO3HAaHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €r0 MHEHHIO;

IPU3HABATh CBOE MPABO Ha OLIMOKY M TaKOE K€ MPaBo JIPYyroro;

OTKPBITOCTH ce0€ U APYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOIN YHUBEPCAIBHBIX YUEOHBIX PErYJIATUBHBIX IEHCTBUI, KOTOpast
obecnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSS
NO3ULHUS JINYHOCTH), U >KM3HEHHBIX HABBIKOB JUYHOCTU (yIpaBiIeHHsS COOOH,
CaMOJIMCIIMIUIMHBI, YCTOMYUBOTO TTOBEICHHUS).

IIpenMeTHbIE pe3yJbTAThl OCBOCHHUS TPOTPAMMEBI
B no3naBaTenpHOM (MHTEUICKTYaIbHOM) cdepe:

— TpUOOpETEeHHE OMbITa MCIOIH30BAHMS METOJ0B OMOJIOTMYECKON HAYKH C IIeINIbIO

U3y4YeHUs OMOJIOTMYECKUX OOBEKTOB, SIBICHUM M MPOIECCOB: HAOIIOECHUE, OMMCAHUE,

IMPOBCACHUC HCCJIIOKHBIX OMOJIOTMYECKUX OIBITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

UCIIOJIb30BaHMEM aHATIOTOBBIX M IIU(POBBIX OMOIOTHYECKUX TPUOOPOB U UHCTPYMEHTOB;

dbopMHpOBaHUE YMEHHS UHTETPUPOBATH OMOJOTUYECKHUE 3HAHMS CO 3HAHUSMHU U3

JIPYTUX YUYE€OHBIX MpeaMeToB ((Pu3uKu, XUMuH, reorpaduu, HCTOPUH, OOIIECTBO3HAHUS
UT. 1.);



— (opmupoBaHHEe YMEHUH pelmiaTh yueOHbIC 3a/1aui OMOJIOTHYECKOTO COJIePIKaAHMS,
BBISIBIIATH ~ NPUYUHHO-CJICICTBEHHBIC  CBSI3M,  IMPOBOJIUTH  KAa4eCTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, JCJIaTh BHIBOJBI HA OCHOBAHUH TOJYUYCHHBIX PE3YyJIbTaTOB;

— (opmupoBaHHEe YMEHHS IUIAHUPOBATH YYECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eTOM MOCTaBJICHHOU 1ieNu: (POpMYyIUpPOBaAThH MPOOJIEMY, TUIIOTEZY U CTABUTH
3a/ladyd MCCJIEIOBAHUS, BHIOMPATh AJEKBATHO TOCTABICHHOW €M METOJbI, JCNaTh
BBIBOJIBI 110 Pe3yJIbTaTaM MCCIEAOBAHUS WA MMPOSKTHOM NESITEIbHOCTH;

— (¢dopmupoBaHMe  HHTepeca K  yriayOJeHHWto  OMOJOTMYECKUX  3HAHUM
(mpeanpoduiibHas MOATOTOBKA U MpodecCUOHANIbHAs OPUEHTAIMS) U BBIOOPY OHMOJI0THH
KaK Ipo(UILHOTO MPeIMETa Ha CTYIIEHU CPETHETO MOTHOTO 00pa3oBaHus it Oyayuiei
npodeCCUOHANILHON JEATENIbHOCTU, B 00JIaCTM OWOJOTHU, MEIUILIMHBI, HKOJOTHH,
TICUXOJIOTUH, BETEPUHAPHUH, CEIIbCKOTO XO3SMCTRA;

— BIIQJICHUE HaBblKaMu paboTel ¢ uHGpOpPMAIMENl  eCTeCTBEHHO-HAYYHOTO
COJICp>KaHMs, MPEJICTABICHHON B pa3HON gopme (B BUIE TEKCTa, TAOJUYHBIX JAaHHBIX,
cxeM, rpaduKOB, aMarpaMMm, Mojeiei, H300paKeHHI), KPUTHUUECKOTO aHaIu3a
uH(OPMAITUHU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJOTUYECKHE 3HAHUS CO 3HAHUSMHU JIPYTUX y4EOHBIX
MPEeIMETOB; MHTEpEC K yriayOneHuio OMOJIOTMYECKUX 3HAHUI U BBIOOpPY OMOJIOTUH Kak
npoQMIBHOTO TPEeIMETa Ha ypOBHE CpeIHero oOmiero oOpa3oBaHus MJjia Oyaymien
npoeCCUOHAILHON  JIESITEIbHOCTH B 00JacTH OWOJIOTUM, MEAUIIMHBI, HKOJOTHH,
BETEPUHAPHH, CEILCKOTO XO3SMCTBa, MHINEBONM IPOMBINUICHHOCTH, IICUXOJIOTHH,
UCKYCCTBa, CIIOPTA - UMETh YETKUE MPEICTABICHUS O MAaTEPHATMCTUYECKON CYIITHOCTH
TCHOMOB JKHBBIX OPTaHH3MOB U PETYJISINIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DAaKTOPOB OKPYKAMOIICH CpPEJbl, BIMSIIONIMX Ha Pa3BUTHE H
CYIIIECTBOBAHKE KUBBIX OPTraHU3MOB, afanTaIiil K (hakTopaM OKPY>KaIOIIeH CPebl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHUS €€ JOCTIKCHHUI B
COBPEMECHHOM U3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
IPOU3BOJICTBEHHBIX HYXK]I YEJIOBEKA;

— 3HAHWE OCHOBHBIX ITOXOIOB CEJICKITUU M OMOTEXHOJOTHH KYJIbTYPHBIX PACTCHUH,
XapaKTEepPU30BaTh T'CHETHYECKH  MOAM(PHUIIMPOBAHHBIC  PACTEHUS, ONEPHPOBATH
MOHATUSAMHU, THOPUAM3AIUS, OTAAJCHHAs THOPUAM3AIUs, HCKYCCTBEHHBIH OTOOp,
reTepo3ucC, TpaHCHOpMaIHs, MyTareHe3, TCHETHUECKOE PEAaKTHPOBAHUE;

— TOHUMaHWE MOJIEKYJAPHBIX  MEXaHW3MOB  peaju3allud  HaCICACTBEHHOU
uH(bOpMAaITUU U yMEHUE CBOOOHO ONIEPUPOBATH OCHOBHBIMU MOHSATUSIMH MOJICKYJISIPHON
OMOJIOTUU U €€ COBPEMEHHBIX HANIPaBJICHUI — IeHOMHUKHU, METar€eHOMUKH, IPOTECOMHUKH;

— 3HAHME OCHOBHBIX 3a00JICBaHUI YEIOBEKAa, MEXaHU3MOB UX Pa3BUTHSA, CITOCOOAX
WX INarHOCTHKH U JICUCHUS;



— (opmMupoBaHHE YMEHHS UCIOJIb30BaTh MOHATUHHBIA anmapar U CHMBOJIMYECKHMA
S3bIK TE€HETUKH, T'PAMOTHOE IPUMEHEHUWE HAYYHBIX TEPMHUHOB, MOHSTUN, TEOPUH,
3aKOHOB IS OOBSCHEHHS HaOIIOMAEMBbIX OHOJIOTHYECKHX OOBEKTOB, SBJICHUH U
POLIECCOB, MO3BOJISIONIUX 3aJI0KUTh (PYHIAMEHT HAy4YHOT'O MUPOBO33PEHUS.

B nenHocTHO-OpHEHTAIMOHHOM cdepe:
— 3HaHWE, YTO NPUMCHCHHE COBPEMCHHBIX TEXHOJOTHMA MOJICKYJIIPHOH OHOJIOTHH
MO3BOJISICT YCICIIHO pelIaTh TakKue 37000JHEBHBIC NPOOJIEMBI, KaKk OXpaHa

OKpYKaroIIeH CPe/ibl, COXpaHEHUE 37JOPOBBS YEIIOBEKA, KOHTPOJIb U BOCCTAHOBIICHHUE
IKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KHBOTHBIE U PACTEHHS NMPHUCIIOCAOJINBAKOTCH» (IBOJTIOLMOHHAS

koJorusi) S kiaacca (34 yaca)

equHasa cucTteMa. AmanTtanun
(mpucnocobnenus). [Tonstue
rOMEOCTasa >KMUBOro0 OpraHu3Ma.
Cnioco0sI ero mojiep>KaHusl.
OrpannueHus
MOP(hOIOTUYECKUX U
(M3HOJIOTHYECKHX aJanTaIui.
ITouemy opranu3msl He
CTAHOBSITCSl OECKOHEUHO
OONBIITMMU, MATICHBKUMH,

TeMbl OcHOBHOE coiep:KaHue JlesiTeJIbHOCTD
IIKOJbHAKOB
1. MBI uccaenyem CBolicTBa M CTPOEHUE KUBBIX Hccnenosarensckne
JKMBbIe 00bEKThI OpPraHU3MOB (CTPOEHHUE KIETKH). | paboThl «Bce nu (CuHUIBL,
(6 9) Bun, oco0b — opranmsm kak Oenku, Oepe3bl W T.J.)

OJIMHAKOBEIE?
doTokBeCTY.
[IpakTuueckas paboTta
«CocraBisieM KHUTY

PEKOPIIOB  pacTeHU |
KUBOTHBIX HAIIETO KPas».

opranusmsl (12 4) abnMoTHYEeCKUX (PaKToOpoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSTHUE HA KU3HEACITEILHOCTD
KUBBIX OPTaHU3MOB:
TEeMITepaTypa, CBET, BJIaKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MIPUCTIOCOOJICHHSI JKUBBIX
OpPraHu3MOB K a0MOTHYECKUM
daktopam. [Ipucnocobienust k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temreparypa,
BJIQYKHOCTh U CBET.

BCESITHBIM.
2. Bausinue @akTopsbl OKpy)aromen cpeapl | [Ipaktnueckoe 3anstue
OKpYy:Kamouiei (abuoTmyeckue, OMOTUYECKHE, «IIBet u Temwio» (KyOuku
cpeAbl HA )KUBbIE aHTpororesssie). [lpumepsr JbJa B3BECUTH, MOJIOKUTH

B yaiuku Iletpu Ha
pPa3HOIIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacrasii).

[IpakTyeckoe 3aHsATHE
«Yto pacTBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTyeckoe 3aHsATHE
«duddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«J1BMkEHME PacTBOPOB IO
IBETKY».

[IpakTyeckoe 3aHsATHE
«Jlen 1aBaeT B Boje
(alicOepru, 3aMep3aHue
BOJIOEMOB)».
IIpakTueckoe 3aHsTue
«Jleng mpu 3amep3aHun




pacuupsieTcs»
(pazpylieHue KamHs
(mouBoOOpaszoBanme),
3aMep3aHUE KIIETOK).
IIpakTHueckoe 3ansATHE
«IIly6a» (xyOuku npaa
3aBEPHYTb B Pa3HbIN
MaTtepuall, B3BECHUTh).
[IpakTueckoe 3ansATHE
«ITurmMeHTb (MOKHO
pa3zieInTh Ha BaTMaHe
KpacUTeu U3
(bomacTepoBy.
[IpakTrueckoe 3aHsTue
«Kaxk )KMBOTHBIE IIABAIOT
B BOJ1e» (DKCIIEPUMEHT C
MTUATIETKOM).
Hccnenosarensckne
pabotsl «BnusiHue cBeTa
(Temuia, BIaXKHOCTH,
COCTaBa MMOYBHI) Ha
pacTeHusi B €CTECTBEHHBIX
WJIM UICKYCCTBEHHBIX
YCIOBHSIX» (Ha IOCTYITHOM

Marepuae).
3. BzaumopeiicrBus | buotnueckue GpakTopsl. Hccnenoarenbckas
JKMBBIX OPTraHNU3MOB | 3aKOHOMEPHOCTH Pa3BUTHUS pabora «Habmonenus 3a
(4 v) MEXKBHUJIOBBIX B3aMMOOTHOILICHUSIMH
B3aMMOOTHOLIEHUN. KUBOTHBIX IIPU

KosBounonus (XUIHUK-KEepTBa;
Mapa3uT-X0351MH) DBOJIIOIUS
cTpaTeruii JoObIBaHUS THUIIIH.
CommansHocTh. Bubl-
BcesieHIIbl. [lepeuenb pacTeHuii-
BpPEIUTEIEH.

OOBIBAHUH ITHIIH
(KOpMyIIKY JJ151 NITUL, TS
TOPOJICKUX WUJIA CEIBCKUX
KUBOTHBIX). Beo-
KaMepbD».
HUccnenosarenbckas
pabota
«PacnpocTpanenue
BHUIOB-CHHAHTPOIIOB B
Hallle MECTHOCTH




4. Yen0BeK B KU3HU
pacTeHu u
KUBOTHBIX? (6 1)

AHTpPOIOTeHHBIE (DAKTOPBHI.
[IpaBaa 1, 4TO NEPBOOBITHBIE
JIIOJIY KWJIM B TADMOHUH C
npupoaoi. OoMalllHUBaHUE U
MIPUPYUYEHUE )KUBOTHBIX U
pacTeHuii. 3aueM cracaTh
BBIMHUPAIOLINE BUIBI, KAK 3TO
nenath. KyneTypHble pacTeHus u
ux aukue npeaku. [louemy
BA)KHO X COXPAHSATh.
Pa3Hoo0Opa3ue KyabTypHBIX
PACTEHUHN U UX 3HAYCHUE B
KU3HHM yesoBeka. KpacHas kHura
Baieit reppuropun. Oco60
OXpaHsE€MbIE TEPPUTOPUH,
3anoBeaHUKU Poccuu n mupa.

[IpakTrueckas pabota
«PazHooOpa3zue
KYJbTYPHBIX PAaCTEHUH B
BaIlleM PETHOHEY.
UccnenoBarenbckas
pabora «BnusiHue
AHTPOIIOT€HHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHUH B
ropoie/HaceIeHHOM
MTYHKTE».
DKCKypcust/pakTHIeCKast
pabota «OOIIT B Barem
PErHOHE — YHUKAIHHBIC
O0OBEKTHI IPUPOIBDY.

5. DkoJiorNUecKue
Huu (6 4)

buocdepa — ogna us3
BOKHEUIITUX 000JI0UEK 3eMIIH.
Yrto Takoe «3KOJIOTUYECKHE
HUIIW» U KaK OHU
dbopmupyrorcs? opMupoBaHue
3HaHUM 10 OMOpa3HOOOPaA3UIO
KU3HEHHBIX (OpM,
MTOBEJICHYCCKUX
MPUCTIOCOOICHU,

Mo U (DHKAITMOHHAS
M3MEHYHMBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIEeCTBA ¥ UX THIIBI.
Pa3Butne u cMeHsI
PACTUTEJIbHBIX COOOIIECTB.

UccnenoBarenbckue
paboThI «IKOJIOTHIECKUE
HUIIW BOKPYT TEOS —
onucaHue pakTopoB
OKPYKarOIIEH CPELBI».
HUccnenosatenbckue
paboThI
«@DEHOJIOTUYECKHUE
HAOTIOICHUS.

MoayJb «OCHOBBI pacTeHHeBOACTBa» 6 kiacc (34 yacoB)

TeMbl

OcHOBHOE coiep:KaHue

JlesiTeJIbHOCTD
MIKOJIbHUKOB

Tema 1. BBenenue B
PacTeHreBOACTBO

(1 9)

Yro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE (DaKTOPHI
BBIPALIMBAHUS PACTEHUM.
Hcropus pa3surtus
arpOXMMHUYECKUX 3HAHUN
(pa6oter M.B. Jlomonocoga, tO.
JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
I1.A. Kocteiuena, JI.H.

[IpakTrueckas pabota
«bouka JIubuxay.




[IpstHUIIIHMKOBA U AP. ).

Tema 2.
ArporexHu4ecKui
IKCcHepuMenT (3 4)

[IpaBuia mocTaHOBKU
arpO3KCIEPUMEHTOB.
ITocTaHOBKA SKCIIEPUMEHTOB C
pacteHussMu. Be16op TeMbl,
COCTaBJICHHE TUIIOTE3bI, LIEJIA U
3a/1a4 SKCIIEPUMEHTA I10
BBIPAIIMBAHUIO PACTEHUM B
KOHTPOJIUPYEMOU Cpele.
KonTponu, noBropHOCTH,
MIPOBEJICHHUE DKCIIEPUMEHTA.
[imrannpoBaHue SKCIEPUMEHTA.
OueHka pe3yapTaToB
JKCIIEPUMEHTA.

OcBoeHue TEXHOJIOrnu
KpPYTJIOTOAUYHOIO BbIpAIIMBAHUS
CaJaToOB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
MCKYCCTBEHHBIX YCIJIOBHSIX.

Hccnenoarenbckas
pabota «DakTopsl,
BIIMSOIIME HA
IIpopacTaHue ceMsH (pocT
MIPOPOCTKOB)».
[TpakTnueckas padbora
«CO0p yCTaHOBKH IS
BBIPALMBAaHUs PaCTCHUI B
KOHTPOJIMPYEMBIX
YCIIOBUAX>.

Tema 3. Poab
XHMHYECKHUX
3JIEMEHTOB B
NUTAHUM PACTCHUH
(10 u)

Bopa. PactBop. BeiTskka.
AHHOHBI, KATUOHBI,
ANEKTPONPOBOAHOCTH U pH
pactBopa. Poip xumuyeckux
AJIEMEHTOB B MUTAHUH PACTCHUM.
[Tonydenune nuTaTeIbHBIX
BEIIIECTB PACTECHHUSIMHU.

VY n06penus: opraHn4ecKue,
MUHEpPAIbHbIE,
MuKpoOuonornyeckue. Turbr
NUTaHUs pacTeHu. Bo3ayuHoe
1 MUHEPAJIbHOE (KOPHEBOE)
NUTaHUE pacTeHui. TpaHcmopT
MUTATEJIbHBIX BEIIECTB
pPACTEHUM: BOCXOISIIUNA U
HUCXOIIMU TOK. BaxkHelime
KaJIiHbIe, POCPOpPHBIE U
a30THBIC YI00OpEHUs, UX
cBomctBa. [IpocThie U Cl0XKHbBIE
yA0OpeHus.

Poct u pazButue pacreHuii:
ATamnbl OHTOTEHE3a, (PaKTOPHI,
BJIMSIFOIIME HA POCT PACTCHUN:
CBET, I'yCTOTa MOCa0K, MUTAaHUE,
cyocTpar.

Oco0eHHOCTH MTUTaHUs

[TpakTnueckas padbora
«CxeMpl MUTATEIbHBIX
pactBopoB. Pacuer 103
ynoOpeHuit s
MIUTATEIbHBIX PACTBOPOB».
[IpakTrueckas pabora
«IIpaBuna cMemmBaHus
yA00peHuit»
[IpakTrueckas pabota
«IInTanne pacrenuit:
TEXHOJIOTHS
MPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
JUTSL pa3HbIX KYJbTYpP».
[TpakTnueckas padbora
«MOHUTOPHUHT
MUHEPAJIbHOTO ITUTaHUS
pacTeHum».
[IpakTrueckas pabora
«PacturenpHas
JUArHOCTUKA».
Hccnenosarenbekas
pabota «Or1eHkKa
COCTOSIHUSI KOMHATHBIX
pacTeHu, paCTCHUN Ha
IIKOJIBHOW TEPPUTOPHH,




pacteHuit a30ToM. A30T U €ro
3HA4YEHUE B )KU3HU PACTECHUM.
@opMmBbI a30Ta U UX
MIpEBpAIlICHHE B TIOYBE.
Hctounuku docdopa ans
pacteHus. 3HaUCHHE
dhochopcoaepxarnux
coeIMHeHu! B kieTke. Poib
MaKpOIPTrUYECKUX COCTMHEHUM
(dbocdopa B sHEpreTHIECKOM
oOMeHe.

Biusinue kanus Ha pusnyeckue
CBOWCTBA NPOTOILIA3MBbI, HA
(dhepMEeHTHI YTIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OCJIKOB U Jp.
Pousb xanus B mopuepxanuu
MOHHOI0 0ajlaHca B TKaHSX, B
MPOIECCAaX CAMOPETYJISLIHH.
Perynaropnas u
CTPYKTypOoOOpa3zoBaTesibHas
POJIb KAJIbLIKS. Y4YaCTHE B
00pa30BaHUU KJIETOUYHOU
CTEHKH, TOJIJIepKAHUU
CTPYKTYpbl MEMOpaH U
PEryJIsiius UX TPOHUIIAEMOCTH.
3HaueHUE MarHusl B
MeTa0o0JIU3ME PACTCHUM.
Marnuii B coctaBe xjopoduuia,
CXOJICTBO XJIopoduiuia U
reMorjoOrHa Kak
CBUJIETEIHCTBO €IMHCTBA
OpraHUYeCcKOTOo MUpa.

Cepa u ero OCHOBHBIE
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aiuu
KJIETKH, y4acTHE B
OKHUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX
MUKpPO3JIEMEHTBL.
IIpencraBienus o ponu
MHKPO3JIEMEHTOB B
MeTaboIu3Me pacTeHUIA.
Oco0eHHOCTH MOCTYTUICHUS
MHKPOZJIEMEHTOB B PACTEHUSI.
CuHeprusM U aHTaroHU3M

yCTaHOBKA MPUYHUH
MATOJIOTUYECKUX
COCTOSIHUM (ITpH
HAJIUYHH )».
Hccnenoarenbekas
pabota «O1ieHKa BIUSHUS
pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PAaCTCHUN
(cocTaBiieHHE Pa3TUUYHBIX
MTOJKOPMOK)».




9JICMEHTOB IMUTAHUS PACTCHUH.
PacturenbHas quarHocTuka u
METOJTbI HJICHTH(PUKAITAN
HEJI0CTATKa/N30bITKA DJIEMEHTOB
[IUTaHUA.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3amuTa
pactenuii (2 4)

[TonsiTue 0 perynsiTopax pocrta
pacteHuit. CTUMYISTOPBI pocTa
— (hUuTOropMoHbI (ayKCHUHBI,
ruO0epeITUHBI, TUTOKUHUHBI).
NHruburopsl pocta pacTEHUN:
1. mpupoansie (adcM30Bast
KHCJIOTa ¥ HEKOTOPBIC
(heHOTbHBIC BEIECTBA
(uxymapoBasi, KOpu4yHas,
CAJITMLIMIIOBAsI KUCIIOTHI).

2. CHUHTETUYECKHUE
(Mop(hakTUHBI, peTap/IaHTHI,
nedoauaHThl, JECUKAHTHI,
repouuapl). DUTOMOHUTOPUHT
U OLICHKA COCTOSIHUSA PACTECHUU.
CoBpemeHHbIe CrTOCOObI
MOHUTOPHHTA.

3amura pacTeHuil ot
BpEAUTEINICH: OCHOBBI
onomMeTosa.

[IpakTuueckas pabora
«DUTOMOHUTOPUHT U
OLICHKA COCTOSIHUS
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHHTA».

UccnenoBarenbekas
pabora «Bnusiaue
reTepoaykcrHa Ha
npopactanue (pocT Ha
pa3HBIX CTAJUAX, B Pa3HBIX
YCIIOBUSIX ) Pa3TUIHBIX
pPacTEHUI.

[IpakTruueckas pabora
«MHCekTapuu: npasuia u
yCIIOBUS pa3BeICHUS
MOJIE3HBIX HACEKOMBIX>.

Tema S. Boanasi,
necyaHasi u
NMOYBEHHAasI
KYJbTYPbI, HX
NpPUMEHEHHE B
BbIPAIMBAHUU
pacreHmi.
Dusunojorus
pactenuii (4 4)

Bonnas, necuanasi 1 moYBeHHAst
KYJIbTYPBbI, UX IPUMEHEHUE B
BBIPALIMBAHUU PACTECHUU.
IIpoBenenne BobI B KOPHE U
cTeOJie pacTeHUH.

BopaHbli peXuM pacTeHUN:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMSIIOLME HA UX PACKPBITHE U
3aKphITHE. 3HAUCHUE MEXaHU3Ma
peryJIsSIiiuy UCTIapeHus BIaru
pacTEHHEM.

POTOCUHTE3 — YHUKAIBHBIN
rpouecc pacteHnil. TeMHoBas u
cBeToBas (a3bl poTOCHHTE3A.
3HaveHne POTOCUHTE3A IS
KUBBIX OpraHnu3MoB. DaKTOPbI
pOCTa pacTeHU: BO3AYX U
aspanus. [logzemHoe npixanue
PAaCTEHUM: COCTaB ITOYBEHHOTO
BO3/1yXa, ra3000MeH. ['a3000MeH

[IpakTrueckas pabota
«KopHeBoe nasieHue».
[IpakTrueckas pabora
«IIpurorosnenne
npenapara yCTbHUL
METOJOM CIIEIIK.
HUccnenosarenbckue
paboTel «BimusiHue
YCIIOBUH COAEPKAHUS
pacTeHUN Ha KOJIMYECTBO
YCTBULY.

[IpakTrueckas pabora
«DyHKIHOHAIBHAS
JAArHOCTUKA PACTEHUN MO
AKTUBHOCTH
XJIOPOILJIACTOBY .
Hccnenosarenbekas
pabota «OmnpeneneHue
xjopodusna A u b,
OLICHKA




npu 0ECIIOYBEHHOM
BbIpALBaHUH.

(hOTOCHHTETUYECKOU
AKTUBHOCTU PACTEHHUU U
(haKTOpOB, BIMSIONTUX HA
HCC».

[TpakTrueckas pabota
«Aspanus, CO, u O;.
JIpIXxaHue pacTeHUm».
[IpakTuueckas pabora
«JlpIxaHue pacTeHUM:
OIIEHKA NHTEHCUBHOCTH
JbIXaHUsl PACTCHUU U
IJI0JIOBY.
Hccnenosarensckne
paboth «BnusiHue
crioco0a BbIpalTUBaHUS
(cocTaBa mUTaTEIHLHOM
CMECH, CXEMbl BHECEHUS)
Ha POCT U pa3BUTHS
PA3JIMYHBIX PACTCHUI.

Tema 6.
KyabTypHble
pacTeHmust.
CoBpeMeHHbIE
ACMEKTHhI CeJIeKINHU
(10 9)

Kak uenoBek ctan UCOJIb30BaTh
pactenus? CBsA3b pa3BUTUS
UMBWJIN3ALUH YEJIOBEKA U
OJIOMAIIIHMBAHHUS pACTCHUM.
JlomecTukanus.
HacnenctBenHocTs 1
W3MEHYMBOCTh — OCHOBHBIE
CBOWCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
W3MEHYUBOCTD.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH U
n3MeHunBOoCcTH. HyknenHoBbie
KUCHOTHI. JIokanu3anus
T€HETUYECKOr0 MaTepuasa B
KJEeTKe. JleieHne KIETOK.
Penmukanus JIHK. OcHoBHas

JI0TMa MOJIEKYJIIPHON OMOJIOTHU.

Tpanckpunuus. Tpancnsauuys.
MyTtannu.

Dddekt OyTHIIIOUHOTO
rOpJBIIIKA U TEHETUYECKOE
pa3HoobOpasue. Uto Takoe
reH0aHk? 3aueM COXPaHATh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyccus
«JlomecTtukanusi, Bce i
pacTeHUs U KUBOTHBIE,
KOTOPBIE KUBYT PSJIOM C
YeJI0BEKOM UM
OJIOMAIIIHUBAIOTCS?
MOHO 51 cuuTaTh
TapakaHa 0JI0OMaIlTHEHHBIM
AKUBOTHBIM?).
[IpakTrueckas pabota
«MoauduxarmonHas
W3MEHYHUBOCTD (JTUCTHS,
UTOJIKH C OHOTO
JiepeBa).

[IpakTuueckas pabora
«I"eH — MHCTpYKLIUS 110
cOOpKe KJIeTKH (Ha bucepe
WU KOHCTPYKTOPE)».
[IpakTrueckas pabota
«MyTtanus Ha 6yTepopose
(JF000# 0OBEKT U3
npeaplayIen paboThsl, e
W3MEHEHUE MHCTPYKIIHH
MPUBEIET K U3MECHEHHIO
BHEIITHETO BHJIa
00BEKTa)».




COXpaHEHUS TEHETUIECKUX
pPECYpCOB pacTeHui (ex situ u in
situ).

3nauenne pabor H.U. BaBunosa.

3aKOH rOMOJIOTUYECKHUX PSIOB.
LlenTpBI IPOUCXOKIECHUS
KyJIbTYpHbIX pacTenun H.U.
Basunosa u I[1.M. XXykoBckoro.
OCHOBHBIE METOJIbI CEJICKIINH.
I'mopunuzanus. opmer ordopa.
OcCHOBHBIE HANPABJIECHUS
CEJICKIINU: yIy4llIeHHe
YPOKaMHOCTH, YCTOMYMUBOCTH K
OMOTUYECKUM B a0MOTHYECKUM
dakTopam.

Ectb 111 xu3Hb B mpooupke?
buoTtexHOoMOTHS KyIbTYypPHBIX
pacTeHUN.

Kak uenoBek moxer
MOAU(PUIIUPOBATH PACTEHUSA?
['eneTnueckoe peJTaKTUPOBAHUE.
CoBpemMeHHBIE TOAXOAbI U
JNOCTUKEHNS TEHETHYECKOTO
pPEOAKTUPOBAHUSL PACTECHHIA.

[IpakTiueckas pabora mo
rpynnaMm «OTkyzaa Ha
HAIINX CTOJax

(G PYKTBI/OBOLIN/3TTAKK».
[IpakTrueckas pabora
«BpIpanmsaem ropox. Kak
IIPOBECTH CKpPEILIMBAHUE Y
ropoxay.
HUccnenosarenbckas
paboTta «BrIpammuBanue
pacTeHuil B IpoOupKe»
(MOHO BOCIOJIB30BaThCS
pe3ysbTaTaMu
IPEebITyIINX
HKCIIEPUMEHTOB IO
COCTaBJICHUIO
MUTATENbHBIX PACTBOPOB
JUIs1 pacTEHUN).
[IpakTruueckas pabora

«] 'eHOMHBIE HOKHHUIIBI
(MomenupoBaHue paboOThI
cuctembl CRISP-Cas)».

Tema 7.
PacTturenbHan
npoaykuus (4 1)

Hanzemusblie u noa3eMubie
opransl pacteHuii. [lober u
BUIOM3MEHEHHBIN TOOET
pactenuii. CriocoObl
Pa3sMHOXKEHUS PACTCHUM.
[TonsiTHE O KaYeCcTBE MPOAYKTOB
nutanus. [IpoGiembl
KOHKYPEHIIUU OTEYECTBEHHBIX
MPOJTYKTOB MTUTAHUS C
UMMOPTHBIMU. JlorucTHKa
JIOCTaBKHU U CPEJICTBA
COXpaHEHUS MTPOTYKTOB
MUTAHMUS.

Mukpo3eneHb: n0JI€3HOCTh U
TEXHOJIOTHUS.

XVWMUYECKUIN aHAIU3
npoayKiuu. OCHOBBI
CIIeKTPO(POTOMETPHH.
[ToTeHmmomeTpwus.
Xpomarorpadus.

[IpakTrueckas pabota
«IIpenenbHO MOMyCTUMBIE
konnentpanuu (I11K) u
METOJIbI KOHTPOJIA
0€301MacHOCTH
PACTUTEIHHBIX TIPOIYKTOB
MTATAHUS» .
WccnenoBarenbekas
pabota «OneHka kauecTBa
BBIPAIICHHOU
MUKpO3eJieHn» (JIn0o
CBOSI, TUOO U3 Mara3uHa).
[IpakTruueckas pabora
«MeTto1pl O1IEHKHN
Ka4yeCcTBa PACTUTEIbHOU
MPOAYKIUU: XPaHEHUE U
COXPaHHOCTb
MATATEJIbHBIX BEIIECTB»
(mo moctynHomMy
000py/I0BaHUIO).
WccnenoBarenbekas




pabota «OnpeneneHue
ButamuHa C MeTo10M
00paTHOro TUTPOBAHUS B
II07jaX Ha Pa3HOM CPOKe
(cmocobe) XpaHSHUS.
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