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INOACHUTEJIbBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HayeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsAMH DenepanbHOr0 rocylIapCcTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO OOIIero oOpa3oBaHMsl, OPUEHTUPOBAHA Ha oOOecIeuYeHUe
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBieHa Ha JOCTHXKCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eTOM BBIOOpa YYaCTHHKAMH OOpa30BaTEIbHBIX OTHOIICHHH KYypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBaHuit I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJIbHOCTh ~ peali3allii  JaHHOM  mporpamMMbl  OOycCJOBJ€HAa  caMoOu
0COOEHHOCTBIO MPOEKTHO-UCCIIECIOBATEIBCKOMN ACSITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TI03HABATEJILHOTO UHTEPECa peOeHKa, SABJISETCS 3aJI0TOM YMEHHUSI TUIAHUPOBATh
J00BIE ICMCTBUS U BAXKHBIM YCIIOBUEM YCIICITHOM peasn3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 0O0IlecTBa CBSI3aHBI C MPOEKTAaMU M HUCCICAOBAHMSIMU — B Hayke,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaromierocsi siBisiercss (OpMUPOBAHME OCHOBHBIX HAaBBIKOB MPOEKTHO-
MCCJIEI0BATENCKON JEATEIBHOCTH.

[Tporpammoit npenycMoTpeHo GOpMUPOBaHHWE COBPEMEHHOTO TEOPETUUECKOTO
YPOBHS 3HaHWUW, a TaKXe U TMPAKTUYECKOro OmbiTa paboTel ¢ 1abOpaTOPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alii  00pa30BaTENIbHOW W  HAYYHO-HCCIIEOBATEIbCKONW  JESTEIHHOCTU
npeaycMaTpuBaloT (GOpMUPOBAHHE Yy OOYYalOMIUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns monmHOro ydera MOTPEOHOCTEM ydalmuxcsi B MNPOrpaMME HCIOJIb3YEeTCs
nudepeHIMPOBaHHBIA TMOAXO0Jl, YTO CTUMYJIUPYET Yy4Yallerocss K YBEJIMUYCHUIO
MOTPEOHOCTH B MHANBUIYATLHOMN, HHTEIICKTYAIbHOM U MTO3HABATEIILHON JESTEIHHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HABBIKOB. [IporpaMma cranet BOCTpeOOBaHHOM
B IEPBYI0 Ouepelb IIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKHI HWHTEepec U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B noapocTkoBOM Bo3pacTe ydaiuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
nesTebHOCTH. TakuM 00pa3oM MPOUCXOAUT (HOPMHUPOBAHME TO3HABATEIHLHOU W
MpO(ECCUOHATIEHON COCTaBIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyayIero >KM3HEHHOTO MTyTH U B MPO(HeCCHOHATBFHOM BBIOOPE MOCIIE OKOHYAHUS IITKOJTBI.
[TogoGHOTO posIa 3aMHTEPECOBAHHOCTh CTUMYIIHPYET MOCTOSIHHOE JKEJIaHUE MTKOJIbHUKA
K MO3HAaHUIO HOBOT'O, PACHIMPEHUIO U YIIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUM, U



MOJIyYEHUIO HOBBIX B TOM YHUCJE IPAKTUYECKUX HABBIKOB, & TAKXXE MOTHUBUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYILIECTBIICHUSI COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENBLCKON JIEATENbHOCTH, a TAKXKE B
OpHUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIAYaJIbHBIM
MCCJIE0BAHUEM WM MpOoeKToM. [IporpamMma momoxeT mIKOIBHUKY B Oosiee TiyOOKOM
M3YYEHUU MHTEPECYIOLIEH ero 00JacTh €CTECTBEHHBIX HAYyK, a TaKKe B IPHOOPETEHHUH
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(opMUPOBaHUSA I'PAXKAAHCKON O3UIUU:

— HaBBbIKa CAaMOCTOSITEIBHOTO PpELICHUS aKTYaJbHBIX HCCIEAOBATEIbCKUX WIIN
MPaKTUYECKUX 3aJa4, BKIIOYAIONIETO B ce0d yMEHUE BHUAECTh W aHAIU3UPOBATH
npoOJeMBbl, HYXJIAIOIIHUECS] B PEIICHWH, YMEHUE JETaJbHO MpopadaThiBaTh H
pealn30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa TF€HEPUPOBAHUSA U O(OpPMIICHHS COOCTBEHHBIX HJIEH, OOJEUYEHHS HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K Uy>KUM B3IJIAJ1aM U UJIesIM, 0(pOPMIIEHHBIM
B paboTax Jpyrux JIOJEW, IpYruX aBTOPOB — BJAJAENIBLEB HWHTEIUIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOrO  BBICTYIUIGHMS — mepel  OOJIbIION  ayJUTOpUEH,
apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEW TOYKHM 3pPEHHUs, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTHUX B CBOEH MpaBoTe, MIPOABMKEHUS CBOUX
UeH;

— HaBblKa pabOTHl CO CHNEHHAIMU3UPOBAHHBIMUA KOMIIBIOTEPHBIMU MPOTPAMMaMH,
7a00paTOpHbIM  O0OPYAOBaHUEM, TEXHUYECKHUMH YCTPOWCTBAMH, OHUOIMOTEYHBIMU
GoHIAMM W HUHBIMU pECypcaMH, C KOTOPbIMH MOXKET ObITh CBSI3aHAa MPOEKTHO-
UCCJIEI0BATEIBCKAS IEATEIBHOCTD IIKOJIbHUKA.

Kpome TOro, paGora MIKOJbHUKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyIeT
CHOCOOCTBOBAThH M PA3BUTHIO €TI0 aJ€KBAaTHOM CaMOOLICHKH.

B3aumocBsa3p ¢ mporpammou BocnuTaHusA. IIporpamMma Kypca BHEYpOUHOM
NeATEIbHOCTH pa3paboTaHa C€ YYETOM pPEKOMEHJAUUWA TMPUMEPHOM MPOrpaMMbl
BOCIIUTAHMS, YIUTHIBAET MCUXOJIOTO-NIEAArOTMYECKUEe OCOOEHHOCTH JAHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJSET HA MPAKTUKE COCAUHUTH OOYYalOl[yl0 UM BOCHHUTATEIBHYIO
JEeATEIbHOCTh NEAArora, OpUEHTUPOBATH €€ HE TOJIbKO HAa MHTEJUIEKTyaJIbHOE, HO U Ha
HPABCTBEHHOE, COL[UAIBHOE pa3BUTHE peOEHKA. DTO MPOSBIIAETCS:

— B MPUOPUTETE JIMYHOCTHBIX PE3YyJbTATOB peaM3alli MPOrpaMMbl BHEYPOUHOM
NEeATEIbHOCTH, HAIIEIINX CBOE OTPAKEHHE U KOHKPETU3ALNUIO B TPUMEPHON POrpaMMe
BOCITUTaHUS;

— B BO3MOXXHOCTH KOMIUIEKTOBAHUSl PA3HOBO3PACTHBIX TIPYII I OpPraHU3aluu
npo(OPUEHTAIMOHHON  JIEATENbHOCTH  UIKOJIBHUKOB, BOCIUTATEIbHOE 3HAYEHUE
KOTOPBIX OTMEYAETCS B IPUMEPHON TPOrpaMMe BOCITUTAHUS;



— B HHTCPAKTHUBHBIX q)opMax 3aHATUM JJIA  IKOJIbHHUKOB, O6€CH€‘H/IB8,I-0HII/IX
6OJ'IBH_IYIO HX BOBJICHCHHOCTb B COBMCCTHYIO C II€JaroroMm M JApyrumMm ACTbMH
ACATCIIbHOCTD 1 BOSMOXHOCTD O6pa3OBaHI/I$I Ha €€ OCHOBC ACTCKO-B3POCIIbIX 06HIHOCTCI>1,
KIIFOYCBOC 3HAYCHHUC KOTOPBIX JJII BOCIIMTAHUA IIOAYCPKUBACTCA HpHMCpHOfI
nporpaMMoﬁ BOCIIUTaHHAI.

Oco0enHocTu padoThl yuWTedsl MO NMporpamMme. 3ajgadya y4YuTEIsl COCTOMT B TOM,
yTOOBl  COMPOBOXAATH MpoLEcC MNPOPECCUOHANBHOW OpPUEHTAUUU  IIKOJIbHUKA,
packpbiBas MOTEHIMAN Ka)KJOTO 4Yepe3 BOBJICUYECHHE B MHOTO0Opa3HYyIO JEATEIbHOCTH,
OpPraHM30BaHHYIO B pa3HbIX Gopmax. [Ipu 3ToM pe3yabTaToM paboThl yUUTENS B IIEPBYIO
ouepelib ABISETCA JIMYHOCTHOE Pa3BUTHE ydallerocs. JIMUHOCTHBIX pe3ylnbTaTOBYYNUTEIb
MOJKET JOCTHYb, YyBJIEKas YYEHHMKAa COBMECTHOM M MHTEPECHOM UM 000UM
NEeATEIbHOCThIO,  YCTaHaBlMBass  BO  BpeMs  3aHATUH  J0OpOXKEIaTeNbHYIO,
MOJJIEP>KUBAIOLLYI0 aTMOC(EPY, HACKIIAS 3aHATHS IIEHHOCTHBIM COJIEpKaHUEM.
[IpumMepHas cxema NpOBEACHUS 3aHATUH 10 IPOrpamMMe:

1. OObsAcHEHNE TEOPETUUECKOTO MaTepHralla 1o TEME.

2. IlogroroBka K OHKCIEPUMEHTAJIBHOMY 3aHATHIO, OOCYXXJIE€HUE OOBEKTOB JJIs
MPAKTUYECKOTO 3aHITHS.

3. IlpoBeneHue MPaKTUUECKOTO 3aHATHS — OCHOBHAS 3a/1a4ya OCBOCHUE METOI0JIOTHH
JAHHOTO SKCIIEPUMEHTA.

4. Ilo OKOHYaHUM MPEMIOKUTH JETAM, KOTOPbI€ 3aMHTEPECOBAINUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B HCCIEAOBATEILCKUN MPOEKT. i 3TOro HeoOX0AUMO
0o0CYyIUTh OOBEKTHl, KOTOpblE YUYEHUK OyIeT UCClenoBaTb, COCTABUTh IUIAH
HKCIIEPUMEHTA.

5. 1loMOYb yUYEHHKY IPOAHAIM3UPOBATH PE3YJIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATENBCKON NEATEIbHOCTH KOJIBHUKOB
MOXHO B TMPOIECCE 3alllUThl MMM CBOMX pabOT B paMKax IIKOJIbHOM Hay4dHO-
MPaKTUYECKON KOH(PEPEHIIUH.

COJIEP)KAHUE KYPCA BHEYPOUHOU JESITEJIBHOCTH

Moayb «Kak »KkMBOTHbIE U PACTEHHUSA NMPUCTOCAOIUBAIOTCH» (IBOJIIOIMOHHASA
KoJiorus) 5 kiaaccol (34 yaca)

1. Mbut uccneoyem xncuevie 00vekmul (6 uacos)

CBolicTBa M CTPOEHUE MUBBIX OPraHU3MOB (CTpOeHUE KiIeTku). Bua, ocobb —
OpraHu3M Kak efauHas cuctema. Amantanuu (npucrnocodbnenus). [lonstue romeocTasa
®KUBOTO opranusma. CriocoObl ero moaIepKaHusl.

[Tonsitue BapmatuBHOCTH Tpu3Haka. VcciemoBarenbckue paboTel «Bcee nm
(cuHuLbl, Oenku, Oepe3sl U T.]1.) OUHAKOBbIE? DOTOKBECTY.

Orpanuuenusi Mopdosnornyeckux u (duznonornueckux agantanuii. [loyemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJIbIIMMH, MAJEHbKUMHU, BCESTHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHMM M KUBOTHBIX HAIIETO



Kpash».

2. Bauanue oxpyycarouwieii cpeowt Ha ycugvle opzanuimul (12 yacos)

dakTopbl OKpy:Xaroiie cpeabl (abuoTHueckue, OMOTUYECKUE, aHTPOIIOTCHHBIE).
[Ipumepsr  abuoTmdeckux (HAKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIMSHHE Ha
KU3BHENIEATENIbHOCTh  JKMBBIX ~ OPraHM3MOB:  TEMIIepaTypa, CBET,  BIIAXKHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Terio» (KyOUKHU JbJa B3BECUTH, MOJIOKUThH B YaIIKU
[lerpu Ha pasHouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ansatue «4To pacTBopserca B BoAe» (IKCIepUMEHT « Kuakuii
nom»). [lpaktuueckoe 3ansatue «luddysus BemecTB B Boae (pacTBOpbl)», «JIBuxkeHue
pacTBOpoB MO NBETKY». [IpakTmueckoe 3aHsThe «Jlem TutaBaeT B Boje (akcOeprw,
3amep3aHue BogoeMoB)». [IpakTuueckoe 3anstue «Jlex mpu 3aMep3aHun pacIIupsIeTCs»
(pa3pymieHue kaMHs (TOYBOOOpA30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPHUCIOCOOJICHHS]  JKUBBIX  OpPraHU3MOB K
abuotnueckum ¢aktopam. [IpucnocoOieHuss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMmreparypa, BIaxXHOCThb W cBeT. [Ipaktmueckoe 3anarue «Illyba» (kyOuku nbaa
3aBEpPHYThH B pa3HbI MaTepual, B3BecuTh). [Ipaktudeckoe 3anstue « [ IMrMeHTh (MOXKHO
pa3ienuTh Ha BaTMaHe Kpacutenu u3 QuomactepoB». [Ipaktuyeckoe 3ansitue «Kak
YKUBOTHBIC TIJIABAIOT B BOJIE» (DKCIEPUMEHT C MUTIETKOM ).

UccnenoBarenbckue padboThl «BiusiHue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBHI)
HAa pAaCTEHUS B ECTECTBEHHBIX WM MCKYCCTBEHHBIX YCIOBHUSAX» (HA JIOCTYITHOM
Marepuarne).

3. Bzaumooeiicmeus xncuevix opecanuzmos (4 uaca)

buotnueckue (bakTopBhl. 3aKOHOMEpPHOCTHU pa3BUTHUA MEKBUI0BBIX
B3auMOOTHOIIeHU. KodBosmonusi (XUITHUK-)KEPTBA; TMApa3UT-XO35UH) DBOJIONHUSA
cTpareruii goObiBanust numy. CouuanbHOCTh. Bujbi-Bceneninbl. [lepeuens pacTeHmii-
Bpenuteneit. MccnenoBarensckas pabora «HabmroneHusi 3a B3aMMOOTHOIICHUSIMU



YKUBOTHBIX MTPU AOOBIBAHUY MWLM (KOPMYIUKH IS IITULL, ISl TOPOJICKUX MIIM CEITBCKHUX
KUBOTHBIX). BeO-kamepwr». HccnenoBatenbckasi pabora «PacmpocTpaHeHuEe BHIIOB-
CHHAHTPOIIOB B HAIIIE MECTHOCTI.

4. Yenoeek 6 yncuznu pacmenuii u sxcueomuwvix? (6 uacos)

AnTponorennsie gaxtopsl. [IpaBna iu, 4T0 NEpBOOBITHBIE JTIOIU KUJIM B TAPMOHUU
¢ npupoaoi. OIOMAalIHUBAaHUE U MPUPYUYECHUE KUBOTHBIX U PACTCHUI. 3a4€M CIIacaTh
BBIMHUPAIOIINE BHUJIBI, KaK 3TO Jenarh. KylbTypHbIE pacTeHUs U HUX JUKHUE TPEIKU.
[Touemy Ba>kHO MX COXpaHATh. Pa3HOOOpa3ue KynbTYpHBIX PACTCHHM U UX 3HAYCHUE B
KU3HU dyenoBeka. KpacHas kaura Barei Tepputopun. Ocob0 oxpaHseMble TEPPUTOPUH,
3anoBegHUKH Poccum u mupa. Ilpaktuueckas pabora «Pa3sHooOpaszue KyIbTypHBIX
PACTEHHI B BallleM PETHOHEY.

HccnenoBarenbckas padota «BiusHHEe aHTPONOTreHHBIX (AKTOPOB HA Pa3BUTHE
pPacTeHUi B TOPO/IE/HACETIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamem pernoHe — YyHHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Dkonozuueckue nuwmu (6 uacoes)

buocdepa — onHa U3 BakHEHIIUX 000J04YeK 3eMiaM. UTO Takoe «3KOJOTHYECKHE
HUIIW» U KaKk OHU Qopmupytorcs? dopmupoBaHHE 3HaHMM MO OMOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  TOBEJCHUYECKHX  MPUCHOCOONEHHH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTutensHbie cooliiecTBa U ux TUMbI. Pa3Burtue
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue pabOThl «DKOJIOTMYECKHWE HUIIM BOKPYr TeOs — ONMUcCaHHUe
(pakTopoB oOKpyxatouieil cpens». HccnenoBatenbckue pabotel «DeHonornueckue
HAOJTIOICHUSI .

MoayJsb «OCHOBBI PACTEHHEBOCTBA» 6-7 KJi1acchl (68 4acoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Urto-Takoe pacTEeHUEBOJCTBO: OCHOBHBIC (PAKTOPHI BBIpAIIMBAHUS PACTECHUM.
Hcropust pa3BuTHs arpoxuMuyeckux 3HaHui (padorsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuminukoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxay.

2. Aepomexnuueckuit Ixcnepumenm (6 uacoe)

[IpaBmiia TOCTAHOBKM arposkcrnepuMeHToB. I[locTaHOBKA SKCIEPUMEHTOB C
pacteHusiMu. BrIOOp TeMbI, COCTaBICHUE THIOTE3bI, 1IN U 3aJlady SKCIEPUMEHTa I10
BBIDAIIMBAHUIO PACTEHUM B KOHTpojupyemou cpene. KoHTposu, MNOBTOPHOCTH,
npoBejieHne dKcrepuMeHTta. I[lmanupoBanHue »skcnepumenTta. OlleHKa pe3yJbTaToB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopsl, BIUSIONIME HA TPOPACTAHUE
CeMSIH (pPOCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYTIOTOJUYHOTO BhIPAIIMBAHUS CalaTOB U MUKPO3EJICHH



B KOHTPOJHUPYEMBIX HCKYCCTBEHHBIX YycIOBUAX. COOp yCTaHOBKHM [JIsi BBIPAIIMBAHUS
pPacTEeHHI B KOHTPOJIMPYEMBIX YCIOBUSIX.
3. Poab xumuueckux ziemenmos ¢ numanuu pacmenuii (20 vacos)

Bopa. PactBop. BbITsDKka. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL W pH
pactBopa. Poip XuMHUECKUX 2JIEMEHTOB B TUTAHUU pacTeHuil. [lonydeHne nuraTenbHbIX
BeniecTB pacTeHusIMU. [IpakTudeckas pabora «CxeMbl TUTaTEIbHBIX pacTBOPOB. Pacuer
1103 yAOOpEeHUi AJi MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MUKpoOOHOIOruYeckue. THIbl
NUTaHusl pacTeHuil. Bo3aymHoe M MuHepalbHOE (KOpPHEBOE) IMHUTAaHWE PACTEHUM.
TpaHCIIOPT NHUTATENBHBIX BEUIECTB PACTECHUM: BOCXOIAIIMA W HUCXOIAIIANA TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, uX cBoictBa. [IpocThie u
cinoxHueie ynobpenus. [Ipaktuueckass pabora «lIpaBuna cmemmBaHusi yaoOpeHHIN»
[IpakTrueckas padora «llutaHue pacTeHUN: TEXHOJIOTUSI MPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl PA3HBIX KYJIBTYpPY.

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHuil: CBET, IyCTOTa MOCaa0K, nuTaHue, cyocrpart. I[lpakTuueckas padora
«MOHUTOPUHT MUHEPAIIBHOTO MMUTAHUS PACTEHUID.

OcoOEHHOCTM MHUTaHHWS PACTEHUH a30TOM. A30T U €ro 3HAYEHUE B JKU3HU
pactennii. DOpMBI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Ucrounnku dhocdopa mis pactenus. 3HaueHue GocPopcoaepx aiiux CoeTMHEHHMN
B KJIeTKe. Posib Makposprudeckux coeiuHeHui pocdopa B 3HEPreTuueckoM 0OMEHE.

Bnusinue kamus Ha (QU3MYECKHE CBOMCTBA MPOTOIUIa3Mbl, Ha (EPMEHTHI
YII€BOAOPOJAHOIO0 0OMEHa, CUHTE3 0eNKoB U Ap. Ponb kanus B nmoaaepKaHUM HOHHOTO
OaslaHca B TKaHsX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynaropHas u cTpykTypooOpas3oBareibHas poJib KalbliUs. Y4acTue B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryJsiiius Ux
MPOHUIIAEMOCTH.

3HayeHue MarHusi B MeTabojim3Me pacTeHuil. Maruuii B coctaBe XJjiopoduuia,
CXOJCTBO XJIOpOo(UIUIa U TeMOTJIOOMHA KaK CBUAETENHCTBO €IUHCTBA OPTraHUYECKOIro
MuUpa.

Cepa 1 ero OCHOBHBIE COESMHEHUS, UX POJIb B CTPYKTYPHOU OpraHU3allK KJIETKH,
y4acTHE B OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

MuxkposnemenTsl. [IpencraBienuss o pojid MHUKPODJIEMEHTOB B MeETa0OoJIM3MeE
pacteHuii. OCOOEHHOCTH TMOCTYIUICHHS] MHKPOXJIEMEHTOB B pacTeHusi. CHHEPTru3M H
aHTAroOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUI.

PactuTenpHas NMArHOCTUKAa W METOJBI WJCHTU(HUKAIIMU HEIO0CTaTKa/U30bITKA
aneMmeHTOB nutanus. [IpakTuueckas pabora «PacTurenbHas JUarHOCTUKAY.

HccnenoBarenbckas padota «O1ieHKa COCTOSHUS KOMHATHBIX PACTEHUH, pacTeHUN
Ha IIKOJIbHOW TEPPUTOPHUM, YCTAHOBKA MPUYUH MATOJOTHYECKUX COCTOSIHUU (TpH



HAJTUYUN ).
UccnenoBarenbckass pabora «OneHka BIMSHUS Pa3IUYHBIX JJIEMEHTOB Ha
COCTOSTHHE PaCTCHHH (COCTABICHHUE PA3IMYHBIX TIOJJKOPMOK )».

4. Pezynamopwel pocma pacmenuii. 3aujuma pacmenuii (4 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOCPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHUM: 1. mpupoIHbIe
(abcum3oBasi KUCIOTa MU HEKOTOpbIe (DEHOJIBHBIE BellecTBa (MKyMapoBas, KOpUYHas,
CAIMIIMIIOBAsE K-Thl), 2. CUHTeTHYeCKue (MOpGaKTHHBI, peTapAaHTbl, 1e(POTUAHTHI,
JICCUKaHThl, repOuiuasl). OUTOMOHUTOPHUHI M OIEHKAa COCTOSHUS PacTEHHI.
CoBpeMeHHbIe ciocoObl MOHUTOpUHra. IIpakTudeckass padota «PUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUA pacTeHui. CoBpeMEHHBbIE CIOCOOBI MOHUTOPUHT .

HccnenoBarenbekas padota «BiausiHue rerepoaykcrHa Ha npopacTtaHue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUSX) PAIUYHBIX PACTCHUID.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroza. IIpaktuueckas pabora
«VHCeKkTapun: npaBuia U yCIOBHs pa3BeIeHUS MOJIE3HBIX HACEKOMBIX).

5. Boonasa, necuanaa u noueeHHaA KyJ1bmypbl, UX NPUMEHEHUE 6 GbIPAUIUEAHUU
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

Bonnas, nmecuanas M mo4yBeHHash KyJIbTypbl, UX NPHUMEHEHHUE B BBIPALIMBAHUHN
pactenuii. [IpoBeaenue Boabl B KOpHE U cTediie pactenui. [Ipaktuueckas padora
«KopHeBoe naBiieHUE.

Boaueiii pexxuM pacTeHHil: CTpoeHuEe YCTBHHUIL (DaKTOphI, BIUSAIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAUEHNE MEXaHU3MA PETYIISLUN UCTIAPEHUS BJIaru pacCTCHUEM.
[IpakTuueckas padota «IIpurotosnenue npenapara yCTbUI METOJOM CJIETIKA.

UccnenoBarenbckue paboThl: «BiusHuEe yCIIOBUWM COAEpKAHMUS PACTEHHM Ha
KOJINYECTBO YCTBHUILD.

@DOTOCHMHTE3 — YHUKaJbHBII Tpouecc pacTteHud. TemHOBass W cBeToBasi (pasbl
¢dorocunTeza. 3HaueHue POTOCUHTE3A I KHUBBIX OpraHu3MoB. [IpakTuueckas padora
«DyHKIMOHANbHAST ~ IMATHOCTMKA PACTEHUH MO  AaKTUBHOCTH  XJIOPOILJIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xyopopmwmia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUAIOIINX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEHUN:
COCTaB TIOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH 1ipu  OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [lpixaHue pacTeHHII».
[TpakTuyeckas pabota «/[pixaHue pacTeHuii: OIICHKAa HHTCHCUBHOCTH JILIXaHUS PACTCHHM
Y IIJIOIOBY.

HccnenoBatenbckue paboTel: «Bnusaume cmocoOa BbeIpammBaHus (cocTaBa
MUTATEIBHOM CMECH, CXEMbl BHECEHHSI) Ha POCT U Pa3BUTHS PA3TUYHBIX PACTCHUID.



6. Kynemypuwvie pacmenus. Cospemennsie acnekmul cenexkyuu (20 uacos)

Kak denoBek crtan ucnonb3oBaTh pacteHuss? CBs3b pa3BUTHS LUBUIN3ALUU
YeJI0BEKa W OJIOMAalllHMBaHus pacTteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM pPAcCTEHUS U IKUBOTHBIC, KOTOPHIE JKUBYT PSAJOM C UEJIOBEKOM UM
OJIOMAIIHUBAIOTCS? MOXKHO JIU CUUTATh TapaKaHa OJIOMAIIHEHHBIM KUBOTHBIM ?)

HacnencTBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Bunbl uszmenunBocTh. [lpakTtuueckas pabora «MoaudukaroHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTHU.
HyxiiennoBeie kuciaoTsl. JIokanu3anuss T€HETHYECKOTO MaTepuaia B KieTke. Jlenenue
kierok. Permmukanus [JHK. OcHoBHas normMa MosiexkyisipHoi 6nonoruu. TpaHCKpUIILHSL.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytamus Ha OyrepOpoje
(1106011 00BEKT W3 TpeAblayIIed paboThl, TlIe W3MEHEHHE MHCTPYKIMU TMPHUBEAET K
M3MEHEHHIO BHEITHETO BHJIa 00BEKTA)».

DOddexT OyThUIOYHOTO TOPJIBIIIKA M Te€HETHYeCKoe pa3zHoobOpasme. UTo Takoe
reHO0aHk? 3ayeM COXpaHsITh N'eHETUYECKHUE pecypchl pacTeHuii? OCHOBHBIE CIOCOOBI
COXpaHEHUs TEHETUYECKUX PECYPCOB pacTeHHil (eX situ U in situ).

3nauenne padbor H.U. BaBunoBa. 3akoH romMonorudeckux psaoB. LIeHTps
IIPOUCXOXKAEHUS KynbTypHbIX pacteHuii H.M. Basunoa u IIL.M. JXKykosckoro.
[Ipaktrueckas pabota no rpynmnam «OTKy/1a Ha HalMX CTOJIaX (GPYKThI/OBOITH/3IAKI.

OcHoBHBIE MeTonbl cenekuuu. [ubpunmzarus. @opmbl oTdéopa. OCHOBHBIE
HATPaBJICHUS CEJIEKIMH: YIYYIICHUE YpPOKAHHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotnueckum (axropam. [Ipaktuyeckas padorta «BripamuBaem ropox. Kak mposectu
CKpEILUBAaHUE Yy TOPOXa».

Ecte nu xu3Hp B TmpoOupke? BHOTEXHOJOrUsT KyJbTYPHBIX pPacTCHUMU.
UccnenoBatenbckass pabota «BelpammBanue pacTteHudl B mpoOHpke» (MOMKHO
BOCIIOJIB30BAThCA PE3yJbTaTaMu MPEABIAYIIUX JKCIEPUMEHTOB IO COCTABJICHUIO
MUTATEJIbHBIX PACTBOPOB JIJISI PACTCHHUI ).

Kak  genmoBexk  Moxer  momudummpoBath  pactenus?  ['eHeTmyeckoe
penaktupoBaHue. CoOBpEeMEHHbIE  MOAXOAbl U JOCTHXKEHUSI  T'€HETHYECKOIO
penaktupoBaHus  pacteHmil.  IIpakTmueckas  pabora  «I'©HOMHBIC  HOYKHHIIBI
(MmonenupoBanue padotsl cuctemMbl CRISP-Cas).

7. Pacmumenvnasa npodykuyus. (8 uacos)
HanzeMHbie 1 moja3emMHble opranbl pacteHuil. [lodber u BUIOM3MEHEHHBIN MOOer
pactenuii. CrtocoObl pa3MHOKEHUS PACTCHUH.
[TonsiThe 0 KayecTBe TMPOAYKTOB TUTaHusA. [IpoOreMbl KOHKYpEHIIUU
OTEYECTBEHHBIX NPOJYKTOB MUTAHUS C UMIIOPTHBIMHU. JIOTHCTHKA TOCTABKU U CPEJICTBA



COXpaHeHUs MpoaykToB mnurTaHusa. [Ipaxtuueckas pabora «llpenenbHO AOMyCTUMBIE
koHueHTpauuu (I1/IK) u Meroasl KOHTpOss O€30MaCHOCTH PACTUTENBHBIX ITPOTYKTOB
MIATAHUS.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KauecTBa BBIPAIIEHHON MUKpPO3eJeHn» (JTu00 CBOs, T1MO0 U3 Mara3uHa).

XUMHYECKUT AHAIN3 POJYKLIHMU. OcHOBBI CHEKTPOOTOMETPHH.
[Totenmmmometpus. Xpomartorpadus. [Ipakruueckas padbora «MeToIbI OIIEHKH KauecTBa
PACTUTENBHOW MPOIYKUIHUU: XPAaHEHUE M COXPAHHOCTh MHUTATENbHBIX BEHIECTB» (110
JOCTYITHOMY 00OpYIOBaHHUIO).

UccnenoBarenbckas padora «Omnpenenenue ButamuHa C MeTOOM OOpaTHOTO
TUTPOBAHUS B IUIOJAX HA PA3HOM CPOKe (CIoco0e) XpaHEeHUsD.

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUHOM JEATEJIbHOCTH

3aHATUS B paMKax NpOrpaMMbl HampaBieHbl Ha OOCECHEUYEHHE JOCTHKECHUS
IIKOJbHUKAMU  CHEAYIOIIMX  JUYHOCTHBIX, METAlNpEeIMETHBIX U  MPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE Pe3yJIbTATHI:

B cgpepe epasxcoanckoco eocnumanusii TOTOBHOCTb K KOHCTPYKTMBHOM
COBMECTHOM JI€SITEILHOCTH MIPU BBITIOJIHEHUHU UCCIEIOBAHUN U MPOEKTOB, CTPEMIJICHUE K
B3aMMOITIOHMMAHUIO U B3aWMOIIOMOIIIH.

B cgpepe nampuomuueckozo socnumanus. OTHONIEHUE K OMOJIOTHH KaK K BaXKHOU
COCTaBJIAIOIIEH KYJIbTYpbl, TOPJIOCTh 3a BKJIaJl POCCUHUCKUX M COBETCKHX YUYEHBIX B
Pa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLIEHUBATh
MOBEJICHUE M TIOCTYNKU C TO3UIMM HPABCTBEHHBIX HOPM M HOPM DSKOJIOTHYECKOMU
KYJIbTYpbl; TOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOT'O ACMEKTa JACSITEILHOCTH YEJIOBEKA B
MEJUIMHE U OUOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMAaHUE PONM OHOJOTHH B
(bOopMHUPOBAHNYN AICTETUIECKON KYJIbTYpPHhI JMYHOCTH.

B cgpepe usuueckoco eocnumanus, opmuposanus Kyibmypvl 300p0o6bs U
IMOYUOHANBbHO20 01A20N0AYYUA: OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3I0pPOBBIO U
YCTaHOBKA Ha 37I0POBBIN 00pa3 ®KU3HHU (3I0pPOBOE MUTAHUE, COOTIOJICHUE TUTHEHUISCKUX
MIpaBUJI U HOPM, COATAaHCHPOBAHHBIN PEKUM 3aHATHI U OTbIXA, pEryJsipHas puzndeckast
aKTUBHOCTB); OCO3HAHUE TIOCIEACTBUN 1 HEMIPUSTUE BPEIHBIX TPUBBIUCK (YIOTPEOICHNE
QJIKOTOJIs, HApKOTHUKOB, KypeHHWE) U WUHBIX (opM Bpema s  (GU3HYECKOTO U
MICUXUYECKOTO 370pPOBbsI; COOJIOJICHUE MPaBW OE30MaCHOCTH, B TOM YHCJIE HaBBIKH
0e30macHOro MoBe/ICHUsI B MPUPOJIHOMN cpefie; cPOPMUPOBAHHOCTh HABBIKA Pe(IICKCHUH,
yIpaBlieHHE COOCTBEHHBIM 3MOLMOHATBHBIM COCTOSIHUEM.

B cghepe mpyooeoeco éocnumanus: akTUBHOE y4acTHE B PEILICHUU MPAKTUYECKUX
3amad (B paMKaxX CEMbH, IIIKOJIBI, TOPOJa, Kpas) OHMOJOTHYECKOM M IKOJIOTHYECKOU
HaIpaBJICHHOCTH, WHTEPEC K TMPAKTHYECKOMY H3YYEHUIO Tpodeccuii, CBSI3aHHBIX C



OHOJIOTHEN.

B cgepe sKronocuueckoeo eocnumanus: OpUCHTAUS HA TPUMCHCHHE
OMOJOTUYECKUX 3HAHWI TIPH PEIICHUHN 3371a4 B 00JIaCTH OKPY’KAIOIIIEH CPeIbl; 0OCO3HAHUE
HKOJIOTUYECKUX TPOOJIEM U IMTyTEH X PEIICHUS; TOTOBHOCTh K YYaCTHIO B TIPAKTHIECKOM
NEeSATETLHOCTH SKOJOTUIECKON HAIIPABICHHOCTH.

B cgepe nonumanus yemnocmu Hayumoco nosHauus: OPHUCHTAIMS Ha
COBPEMCHHYIO CHCTEMY HAyYHBIX IIPEJICTaBIICHUA 00 OCHOBHBIX OHOJIOTHUCCKHX
3aKOHOMEPHOCTSX, B3aMMOCBS3SIX YeJIOBEKa C MPUPOTHON M COIMAIBLHON CPEeIOH;



MOHMMAHUE POJU OMOJIOTUYECKON HayKu B (POPMHUPOBAHUM HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIOOO3HATENHHOCTH, MHTEpEca K OMOJIOTMYEeCKONW HayKe, HaBBIKOB
UCCIIEA0BATEIBCKOMN NESITEIbHOCTH.

B cgpepe acanmayuu x usmeHAOWUMCA YCAOBUAM COYUATLHOU U NPUPOOHOU
cpeovl: AJeKBAaTHAs OLIEHKA M3MEHSIOIIMXCA YCJIOBUM; MPUHATHE PELICHUS
(MHAMBUAYAJbHOE, B TPYNIE) B M3MEHSIONIMXCS YCIOBUSAX HAa OCHOBAaHUM aHAIM3A
Ounonoruueckoi nHGOpMalny; MIaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTyallHH
HA OCHOBAHMM 3HAHUHN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHblIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbrvimu yuebHbIMU NO3ZHABAMENbHBIMU OCLUCMBUIMU:
ba3oBbl€ JIOTHYECKHE JIEUCTBUS:
® BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OUOJIOTHYECKUX
00BEKTOB (SIBJICHUN);
® VYCTaHAaBJIMBATh CYIIECTBEHHBIM TMpPHU3HAK KiIacCU(UKAIMK OUOJTOTHYECKUX
OOBEKTOB (sIBJIEHUH, IMPOLIECCOB), OCHOBaHUS A1 OOOOLIEHUS U CPaBHEHMS,
KPUTEPHUH IPOBOJIUMOTO aHAIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX ¢akTax W HaOJMIOICHUAX; IMpeararh
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUIUTHI HMHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I PEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh TNPUYMHHO-CIEACTBEHHBIE CBSI3M TMPU M3YYCHUH OHOJIOTHYECKUX
SBJIEHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HUCIIOJIb30BAHUEM ACAYKTHUBHBIX U
WHJYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUCHUHN M0 aHaIoruu, GOpMyJIUpPOBAThH
TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOMPATh HAaUOOJEe MOIXO AU
C Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

BbazoBble nccienoBaTebekue 1eHCTBUS:

® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (QopMmynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pblB MEXKIY pPEAIbHBIM U
KEJaTeIbHBIM  COCTOSHHEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

e (dopmupoBaTh  THHOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATh CBOIO MO3UITUIO, MHECHHUE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECITOKHBIH
OMOJIOTUYECKHIA DKCIIEPUMEHT, HEOOJIBIIOE HCCIICIOBAHUE TIO0 YCTAHOBJICHHUIO
0COOEHHOCTEH OMOIOrMYecKoro o0ObeKTa (TIporecca) H3y4eHus,

® TIPUYUHHO-CJICJICTBEHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEK]ly COOOM;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, DKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMH OICHKH
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IIECHUM;

MIPOTHO3WPOBATH BO3MOXKHOE JAJIbHEHIIIee pa3BUTHE OMOJIOTHIECKUX MPOIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHU 00 UX Pa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTaX.

Pabora ¢ nuadopmaimei:

MIPUMEHSTH Pa3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI NP MMOKCKE U 0TOOpE
OMOJIOTUYECKOM HMH(POPMALMM WM JAHHBIX W3 HCTOYHHUKOB C YYETOM
IpeIIOKEHHON yaeOHOM OMOJIOTHYECKOM 3a1auu;

BBIOWpATh,  AHAJIM3UPOBATh, CUCTEMATU3UPOBATh W  HUHTEPIPETHUPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO Pa3IMYHBIX BUOB U OPM IIPENCTABIICHHUS,
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJCI0, BEPCUIO) B PA3IMUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpEICTaBICHUS HH(DOPMALUU U
WJUTFOCTPUPOBATH PEHIAEMBIE 3a/1a41 HECIOKHBIMUA CXEMAMHU, TUarpaMMaMu, UHOU
rpaduKoi U KX KOMOMHAIUAMU;

OIICHUBATh HAAEKHOCTh OMOJIOTMUECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPENIOKEHHBIM YUUTENEM UIH CPOPMYITHPOBAHHBIM CAMOCTOSTENbHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO0 HH(OpMALHIO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIECCE
BBITIOJTHCHHUS TPAKTHYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHBIC CpelACTBa OOIICHHS, IIOHUMATh 3HAYCHHUE
COITMAJIBHBIX 3HAKOB, 3HAaTh M PAcHO3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

MOHWUMAaTh HAMEPCHHsI JPYTUX, TMPOSBISATh YBAXKUTEILHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ JUaiora W/Win TUCKYCCHUH 3a1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOi
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh WJICH, HAIleJCHHBIE Ha peIIcHue
OMOJIOTHYECKON 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOW CYXICHHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB JHAiora,
OoOHapy>KUBaTh PA3JIMYUS U CXOJCTBO MO3UITUH;

nyOJUYHO TIPEICTaBISATH PE3yJbTAThl BBITOJTHCHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);



® CaMOCTOSITEBHO BBIOUPATh (POPMAT BBICTYIUUICHHUS C YUETOM 3a/1a4 IIPE3CHTAIUU U
OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas IATEIBHOCTD (COTPYAHHUYECTBO):

® [IOHMMaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1a4Hu;

® [IPUHUMATH LIEJIb COBMECTHOMU JIESITEIBHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBHS IO
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3yabTaT COBMECTHOM pabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKHX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, OMpPENENsATh CBOIO poJib (C
y4€TOM NPEANOYTEHUN M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJICHCTBHS),
pacrpenensaTh 3aJadyd MEXAy YICHAMH KOMAaHJbl, Y4aCTBOBATh B TPYMHITOBBIX
dbopmax paboTsl (00CYkIeHUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO pE3yJIbTaTa 0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU YWICHAMU KOMAH/IbL;

® OIICHMBATh KayeCTBO CBOEro BKJaga B OOMMN MPOAYKT MO KPUTEPHSIM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHHUKAMH  B3aUMOJICHCTBUS;
CpaBHUBATh PE3YJbTAThI C UCXOAHOM 3a7la4e€l U BKJIAJl KAXKJIOr0 YJICHA KOMAHbI B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisiTh chepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABIECHUIO OTUETA TIEpE] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJUICKTA IIKOJbHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbIMU PeVISIMUBHLIMU OeUCTNEUIMUL.:
CamMmoopraHu3zamnusi:
® BBIABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyaIlUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpHEHTHUPOBATHCS B PA3IMUYHBIX MOAXO0AX MPUHITHS PEelIeHUH (MHANBUAYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYTIION);

® CaMOCTOSITENIbHO COCTAaBJISATh AQITOPUTM pEIICHHS 3aJadd (MU €ro 4acTh),
BbIOMpaTh CIOCOO pelieHus y4dyeOHOW OWONOrMYeckoll 3ajauu ¢ y4yéToMm
UMEIOLUXCA PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh
IpeyiaracMble BapUaHThl PELICHUN;

® COCTaBIATh IUTaH JACWCTBHIA (TUTaH pealu3alud HAaMEYEHHOTO allfOpUTMa
pellIeHNns1), KOPPEKTUPOBATh MPEIJIOKEHHBIM aNropuT™M ¢ Y4ETOM IOJYYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pediekcust):

BJIa/IETh CIOCOOAMM CAMOKOHTPOJISI, CAMOMOTHUBALIMU U pedIIeKCHu;

JaBaTh aICKBaTHYIO OLIEHKY CUTYallu! U MIPeAJIaraTh IUlaH €€ U3MEHEHMS,;
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pelieHnn y4eOHON OMONIOTWYECKOW 3ajladyd, aJanTUpPOBaTh pEIICHHE K
MEHSIOLIMCS 00CTOSATENbCTBAM;

OOBSCHATH NMPUUUHBI TOCTHKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaxOJUTh IO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAlNH,

BHOCHUTh KOPPEKTHBBI B JCSTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallMid, YCTAHOBJICHHBIX OIUOOK, BOZHUKIIUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3YJbTATa IEIH U YCIOBHUSIM.

9MOL[PIOHEUIBHI)II?I HHTCJJICKT.

pa3nuyaTrh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLMUSAMHU M SMOIMSIMHU
APYTHX,

BBISIBIISITH U aHAIIM3UPOBATH TPUYHMHBI YMOILIMIA;

CTaBUTb €051 HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTUBBI 1 HAMEPEHUS
ApYyTOro;

pPEryanupoBaTh crioco0 BbIPAXKEHHS SIMOLIUN.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPyTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APyroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MOXXKHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQJIETh CUCTEMOM YHUBEPCAIbHBIX YUEOHBIX PETYJIATUBHBIX JIEHCTBUH, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA
NO3ULUS JIMYHOCTH), M MKU3HEHHBIX HABBIKOB JIMYHOCTH (yINpaBiieHUus coOoii,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeaMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI
B no3naBatenbHONM (MHTEIUICKTYyaJIbHOM) cdepe:

— TpuoOpETEHUE OMBITA MCIOIL30BAHMS METOIOB OMOJIOTHYECKON HAYKH C IIEIIBIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHWN W MPOIECCOB: HAOIIOICHNUE, OMHUCAHUE,
MIPOBE/ICHUE HECJIOHBIX OMOJIOTHUYECKHX OIBITOB M AKCIIEPUMEHTOB, B TOM YHCJIE C

MCIIOJIb30BAaHHEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMETOB ((HDU3UKU, XUMUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
T 1.);



— (opmupoBaHue yMeHUI pemiath yueOHbIe 3aa4l OMOJIOTMYECKOTO COACPKaAHNUS,
BBISIBIIATH ~ NPUYMHHO-CJICICTBEHHBIC  CBS3H,  IPOBOJUTH  KAYECTBCHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYE€HHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOU 1esii: (OpMYIHPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTh
3a/lauyd MCCJICIOBAHUs, BBHIOMPATHh aJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBOJIBI TIO pe3yJIbTaTaM MCCIICIOBAHUS WIH POSKTHON ACSITEIBHOCTH;

— (¢dopMmupoBaHME  HWHTEpeca K  YIIyOJCHWIO  OMOJIOTHUYECKMX  3HAHUH
(mpeanpodubHas MOATOTOBKA U MPodeCCHOHAIbHAS OPUEHTAIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJTHOTO 00pa3oBaHus i Oyayien
npodeccuoHanbHON N1eATeNbHOCTH, B 00JIacTU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA;

— BIIQJICHUE HaBbBIKaMH paboOTBl ¢ uWH(OpMaInueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, AWArpamMMm, MOJENeH, H300paKEHUN), KPUTHYECKOrO aHau3a
nH(OpPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATh OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
PEIMETOB; UHTEPEC K YIITyOJIeHUI0 OMOJIOrMYeCKUX 3HAHUW M BBHIOOPY OMOJIOTHHU Kak
npouIbHOTO TpenMeTa Ha YpOBHE CpelHero oOiiero oOpa3oBaHus g Oymaymien
npoheCCUOHAIBHOM  JACSTEILHOCTH B 00JIaCTM  OMOJIOTHMH, MEIUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, THIICBOM IMPOMBINIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATMCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIONIUX Ha Pa3BUTHE U
CYIIIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAIMK K (paKTOpaM OKPYKAIOIIEH Cpeibl;

— (opMupoBaHue yMEHHUS WCIIONB30BAaTh IMOHATHUWHBINA armapaT W TPaMOTHOE
MPUMEHEHNE HAyYHBIX TEPMHHOB, TIOHATHH, TEOPHM, 3aKOHOB Il OOBSICHCHHUS
HaOJII0/IaeMBIX OHOJIOTHYCCKHX OOBEKTOB, SBJICHHM W IIPOIECCOB, ITO3BOJISIOIINX
3aJI0KHUTH (PYH/IAMEHT HAY9HOTO MHUPOBO33PCHHSI.



TEMATHYECKOE IINTAHUPOBAHHUE

MO)Iy.]'[]: «Kak KnBoTHBIE 1 pacTreHus HpI/ICl'IOCﬂﬁJII/IBalOTCﬂ» (3B0.THOIII/IOHH3H3KOJIOI‘HH) 5

kJyaccsl (34 yaca)

Tembl

OcHoOBHOE co/lep:KaHue

JlesiTeIbHOCTH

INKOJIbHUKOB

1. Ml nccienyem
sKUBbIe 00beKTHI (6

)

CBolicTBa U CTPOEHUE KUBBIX
OpraHu3MOB (CTpOCHHE KJICTKH).Bu,
0CcO0b — OPraHM3M KakK eJiHast
cucremMa. Ajanranuu
(mpucnocobiienust). [lonsitue
roMeocTa3a JKUBOT0 OpraHu3Ma.
Crioco0bl ero nojiepKaHusl.
OrpannyeHust MOPHOJIOTHUECKUX U
(U3MOTOTHYECKUX adarTaIHid.
[Touemy OopraHu3MbI HE CTAHOBSTCS
OECKOHEYHO OOJIBIITUMU,
MaJICHbKUMH,

BCESTHBIM.

HccnenoBatensckue paboTh
«Bce nmu (cuHUIIBI,0€INKH,
Oepesbl

OJIMHAKOBEIE?
DOTOKBECT.
paborta
«CocraBiseMm
PEKOPIOB pacTeHui
YKUBOTHBIX HAIIETO Kpash».

T.J.)
IIpaxkTueckas

KHUTY

n

2. Bausinue
OKPpY:KaIolIel cpeabl
HA J)KMBbIE
opranu3mbi (12 u)

DaKkTOpBI OKPYXKAIOIIEH CpeIbl
(abuotnueckue, OMOTHYECKHE,
anTponoreHusie). [Ipumepst
abuoTuueckux (pakTopos,
OKa3bIBAIOLINX OCHOBHOE BIIMSTHUE HA
KHU3HEIEATEIbHOCTHKHUBBIX
OpPraHU3MOB: TeMIepaTypa, CBET,
BJIQXXHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH MPUCTIOCOOTEHNUS
KHUBBIX OPTaHU3MOB K a0MOTHYECKUM
¢dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTUYECKUM (PaKTOpaM:
TEMIEepaTypa, BIaKHOCTh U CBET.

[IpakTuyeckoe 3aHsTHE
«Bet u Ternoy (KyOuKu
JbJ1a B3BECUTb, IIOJIOKHUTHB
yamku [letpu Ha
pa3HOLBETHYIO Oymary, yepes
30 MUHYT B3BECUTH3aHOBO —
KTO OBICTpee pacTasii).

[IpakTrueckoe 3aHsTHE
«Uto pacTBopsieTcs B
BO/Ie» (AKCIIEPUMEHT
«Kunkuit jom»).
[IpakTrueckoe 3aHsaTHE
«Auddy3us Bemiects B
BOJI€ (PaCTBOPHI)»,
«/IBmxkeHune pacTBOpOB 110
LBETKY».
[IpakTrueckoe 3aHsTHE
«Jlen nnaBaet B Boae
(aiicOepru, 3amep3aHue
BOJZIOEMOB)».
[IpakTnyeckoe 3ansATHe
«Jlex mpu 3amep3anun




paciupsieTcs»
(pa3pylieHue KaMHs
(mouBooOpazoBaHue),
3amMep3aHue KIETOK).
[TpakTHueckoe 3aHsTHE
«ybay» (kyOuku np1a
3aBEpHYTH B pa3HbIi
MaTepua, B3BECUTh).
[TpakTHyeckoe 3aHsTHE
«IIurMeHTs» (MOKHO
pa3aenuTh Ha BaTMaHe
KpacuTelu u3
dbaomacTepoB».

[IpakTrueckoe 3ansaTue

«Kak »1BOTHBIE IJIABAIOTB
Bo/Ie» (DKCIEPUMEHT C
MUTIETKOMN).
HccnenoBatenbckue padoTh
«BnusHaue cBera (Temna,
BJIQKHOCTH, COCTaBa IOYBbI)
Ha PACTCHUS B €CTECTBEHHBIX
WJIM UCKYCCTBEHHBIX
YCIIOBHSIX» (Ha TOCTYITHOM

MaTepuase).

3. B3anmopeiicTBus
JKMBBIX OpPraHu3mos (4

4)

buoTtnueckue pakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUIOBBIX

B3aMMOOTHOLIEHUH.

KosBosnonust (XMIIHUK-KEPTBA;
Napa3uT-X0351H) DBOIIOLHUS
CTpaTeruii JoObIBaHUSI MUIIH.
ConmanbHOCTh. BUibI- BCENEHIIBI.
IIepedyens pacTeHmit-BpeIUTENIECH.

UccnenoBarenbckas pabora
«Habmronenus 3a
B3aUMOOTHOIICHUSIMHU
YKUBOTHBIX MIPH TOOBIBAHUU
UM (KOPMYIIKH JIJIST TITHII,
JUISITOPOJICKUX WITM CENbCKUX
KUBOTHBIX ). BeO- kameprD».
Hccnenosarensckas

paborta

«Pacnpocrpanenune
BUJIOB-CHHAHTPOIIOB B

HaIllel MECTHOCTH

4. Yesi0BeK B KU3HU
pacreHuii u
KMBOTHBIX? (6 1)

AnTponorenHsie akropsl. [IpaBna
JIM, 9TO NEPBOOBITHBIE JIFOU JKUIIU B
TapMOHUH C IPUPOJIOM.
OpoManiHuBaHNe U IPUPYyYEHUE
JKUBOTHBIX U PaCTE€HUH. 3aueM
criacaTh BBIMUPAOIINE BUJBI, KaK 3TO
nenatb. KynpTypHbIe pacTeHUs HUX
nukue npenku. [Touemy BakHO HX
COXPAHSTb.

PazHooOpasue KyJabTYpHBIX pacTeHUN
U UX 3HaYEHUE B JKU3HH YEJIOBEKa.
KpacHas kHurasamei TEppUTOpHH.
Oco60 oxpaHsieMble TEPPUTOPHH,
3anoBelHUKU Poccuu u mupa.

[IpakTuueckas pabota
«Pa3Ho00pasue KyabTypHBIX
pacTeHuil BBaleM
pErHoHe.
HccnenoBatenbckas pabora
«BrusHIE aHTPONIOTEHHBIX
(dakTOpoBHA pa3BUTHE
pacTeHui B
rOpOIe/HaCEIIEHHOM ITYHKTE.
DKCKypCust/paKTHIecKast
paborta «OOIIT B Bamem
pEeruoHe — yHUKAIIbHBIE
00BEKTHI TIPUPOIBIY.




5. Ixog0rnyuecKue
Humm (6 4)

buocdepa — oHa U3 BaKHEHTITHX
obostouek 3emun. Yto Takoe
«OKOJIOTUYECKUEC HUIIN» U KaK OHU
dopmupyrorcsa? @opMupoBaHue

HccnenoBarenbckue pabOThI
«DKOJIOTHYECKUECHHUIIIN
BOKPYT T€Osl — OITUCAHKE
(hakTOpOB OKpYyKAFOIICH

3HaHUH 110 OMOPa3HOOOPA3HIO cpeap.
KU3HEHHBIX ()OPM, TIOBEICHYCCKUX HccnenoBatensckue
MIPUCIIOCOOJICHUH, paboThl
Moau(HUKAITMOHHAS U3MEHUYUBOCTh «DeHOIOTUYECKUE
(1a 6a3oBoM ypoBHe). PactutenpHbie | HaOMIOICHUS.
cooOmiecTBa v UX TUIIHI.
PasButue u cMeHBI
pPaCTUTENLHBIX COOOIIECTB.
MoayJsib «OcHOBBI pacTeHHEBOACTBa» 6-7 kiacchl (68 yacoB)
Tembl OcHoBHOE coiep:KaHue JleAATeJbHOCTD
IIKOJbHUKOB

Tema 1. BBegenue B
pacTeHneBoACTBO (2 4)

Yro-Takoe pacCTEHUEBOACTBO:
OCHOBHBIE (DaKTOPBI

BbIpAIIMBAHUS PACTCHUM.

Hcropus pa3BUTHS arpOXUMHUYECKUX
3HaHui (pabotsl M.B. JlomoHOCOBa,
1O.JIubuxa, byccenro, B.B.

JHoxyuaea, K.A. Tumupszesa,ll.A.
Koctriuena, JI.H.

[IpakTuueckas padoTa
«bouka JIubuxay.




[IpssHuIIHKKOBA U 71p.).

Tema 2.
ArpoTexHHYeCcKHH
IKCIIEPUMEHT (6 1)

[IpaBuna nocTaHOBKHU
arpo3KCIEPUMEHTOB.
ITocTaHOBKA DKCIIEPUMEHTOB C
pacteHusiMu. BeiOop TeMbl,
COCTaBJIEHUE TMIIOTE3bI, LIETU U
3aJ1a4 SKCIIEPUMEHTA 110
BBIPAILIMBAHUIO PACTCHUH B
KOHTPOJIMPYEMOH Cpeae.
KonTponu, noBTopHOCTH,
IIPOBEJICHUE SKCIIEPUMEHTA.
[InanupoBaHue FKCIIEPUMEHTA.
Orenka pe3yabTaToB
9KCIIEPUMEHTA.

OcBoeHHE TEXHOJIOTHH
KpYyTJI0rOJUYHOIO BbIpAlMBaHUs
CaJIaTOB U MUKPO3EJICHH B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCIIOBUSX.

HccnenoBarensckas
pabota «DaxTopsl,
BIIMSIOLIUE HA
popacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTryeckas pabora
«COOop yCTaHOBKH /ISt
BbIpAlllMBaHMsI paCTEHU B
KOHTPOJIMPYEMBIX
YCIOBUSAX).

Tema 3. Poub
XHMHYECKHX
3JIECMEHTOB B
NUTAHUM PACTEHUH
(20 u)

Bopa. Pacteop. BeiTskka.
AHHOHBI, KATUOHBI,
3JEKTPONPOBOAHOCTh U pH
pactBopa. Ponp xummuueckux
3JIEMEHTOB B IUTAaHUU PACTEHUH.
[Tonyuenue nuTaTenbHBIX
BEILIECTB PACTEHUSMH.

VY no6penus: opranudeckue,
MUHEpaJIbHBIC,
MUKpoOuonornueckue. THurbl
MATaHUS pacTeHui. Bo3aymHoe
Y MUHEpajbHOEe (KOpHEBOE)
NUTaHue pacTeHuii. Tpancnopr
MUTATEITbHBIX BEIIECTB
pacTeHui: BOCXOAIIMN U
HUCXOIIMMH TOK. Baxkaeiimme
KaJuifHele, pochopHbIe U
a30THBIE YIOOPEHHUS, UX
cBoiicTBa. [IpocThie U ciioxkHbIE
yaoOpeHwusl.

Pocrt u pa3sutne pactenuit:
JTanbl OHTOTeHe3a, (PaKTOPHI,
BJIMAIOIINE HA POCT PACTEHUM:
CBET, T'YCTOTa MOCAJ0K, MUTaHHE,
cyocTpar.

Oco0eHHOCTH TUTAHHUS

[IpakTuyeckas pabora
«CXeMbl IUTATEIbHBIX
pactBopoB. Pacuer 103
ynoopeHuit s
MUTATEIbHBIX PACTBOPOBY.
[IpakTuyeckas pabora
«IIpaBuna cMemuBaHusg
y100peHuit»
[IpakTuueckas padbota
«IInTanue pacTeHUN:
TEXHOJIOTHS
IIPUTOTOBJICHUS
IUTATEIBHBIX PACTBOPOB
JUISL pa3HBIX KYJIbTYp».
[IpakTuueckas pabota
«MOHHUTOPUHT
MUHEPAJIBHOTO MTUTaHUS
pacTeHHI».
[IpakTuueckas pabota
«PacturenbHas
JTMarHOCTHKA.
Hccnenosarennckas
pabota «OrneHka
COCTOSIHUS] KOMHATHBIX
pacTeHuii, paCTeHU Ha
LIKOJIbHOU TEPPUTOPUH,




pacTeHuit a30ToM. A30T U €ro
3HAQYEHHE B )KU3HU PACTCHUM.
dopMbI a30Ta U UX MIPEBPAIICHUE
B IIOYBE.

Ucrounuku pochopa ans pacteHus.

3nauenue gochopcoaepxammx
COEIMHEHNN B KJIETKE. PoJb
MAaKpO3PTrUYECKUX COCAUHEHUN
dbocdopa B SJHEPrETUIECKOM
oOMeHe.

Bnusinue xanus Ha ¢puznueckue
CBOICTBA MPOTOIIA3Mbl, HA
(bepMeHTHI YIiIeBOAOPOIHOTO
obmeHa, CUHTE3 OEJIKOB U JIp.
Pounb kanus B moaaepxaHuu
HOHHOr0 OajlaHca B TKaHIX, B
mpolLeccax caMoOperyJsium.
Perynaropnas u
CTPYKTypoOoOpa3oBaTeabHasi poJib
KaJplusl. YyacThe B 00pa3oBaHuU
KJIETOYHOM CTEHKHU, OACPKAHUH
CTPYKTYpPbl MEMOpPaH U PETyJISIUs
UX MPOHUIIAEMOCTH.3HAUCHHUE
MarHusi B MeTa0oJIn3Me pacTeHH.
Maruuii B coctaBe xsopoduiia,
CXOJICTBO XJIOpoduiia u
reMoriio0nHa Kak CBUAETEIHCTBO
€IMHCTBA OPraHMYECKOT0 MUPA.
Cepa 1 ero OCHOBHBIE COEAMHEHUS],
UX POJIb B CTPYKTYPHOU
OpTraHu3aIH KIETKH, Y4acTHE B
OKHUCJIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKITUIX
MUKpO371€MEHTHI.
[IpeacraBnenus o poau
MHUKPOIJIEMEHTOB B METa00IM3Me
pactenuii. OcobeHHOCTH
MOCTYIIJIEHUSI MUKPOJJIEMEHTOB B
pacTeHus.

CI/IHepTI/I3M 1 aHTarOHu3m

yCTaHOBKA MPUYUH
MATOJIOTUIECKIX

COCTOSIHUH (TIpH

HAJTUYHH)».
HccnenoBarensckas pabora
«O1IeHKa BIUSHUSPA3TUIHBIX
3JIEMEHTOB HACOCTOSIHUE
pacTeHuii (cocTaBieHUE
Pa3IUYHBIXIIOAKOPMOK)».




3JICMEHTOB IMUTAHHS PACTCHUH.
PacturenbHas JUarHoCTHKA U
METOJIbI HJICHTU(UKALINN
HENOCTATKa/M30bITKA DJIEMEHTOB
ITUTaHUA.

Tema 4. PerynsTopbl
pocTapacTeHuii.
3amurapacrenmii (4

)

ITonsaTHe 0 perynaropax pocra
pactenuit. CTUMYJISATOPBI pocTa
— (UTOrOpMOHBI (AyKCHUHBI,
ruo0epesUITMHBI, TUTOKUHUHBI ).
WNHruburopsl pocra pacTeHUI:

1. npuponusie (abcrusoBas
KHCJIOTa U HEKOTOPBIC
(heHOIIbHBIC BEIIECTBA
(uxkymapoBasi, KOpu4yHasi,
CAJINLIUIIOBASI KMCIIOTHI).

2. cunretnueckue (MOp(GaKTUHBI,
peTapaanTsl, AeOIUAHTHI,
JIECUKAHTBI, TEPOUITUIBI).
DUTOMOHUTOPHHTH OIICHKA
cocTosiHus pacteHnil.COBpEMEHHBIC
CIOCOOBI MOHUTOPHHTA.

3amnura pacTeHU OT
BpPEIUTENICI: OCHOBBI

onoMerona.

[IpakTuyeckas pabora
«DUTOMOHUTOPHHT U OLIEHKA
COCTOSIHMS PACTECHMIA.
CoBpeMeHHbIE CITOCOObI

MOHUTOPUHTAY.
HccnenoBarensckas padbora

«BnusHue
reTepoaykcuHa Ha
popacTaHue (poct  Ha
pa3HBIX CTAUAX, B PA3HBIX
YCIIOBHSIX ) Ppa3IMYHBIX
pacTeHuiny.

[IpakTuueckas pabora
«MHcekTapuu: npaBuia u
YCIIOBUS Pa3BEACHUS
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boagnas,
necyYaHasi u
NMoYBEHHASA
KYJbTYPbI, HX
NpUMEHEeHue B
BbIPALLIMBAHUU
pacTreHuii.
Dusnoaorus
pacrenuii (8 4)

Bojanas, necuanast u nouBeHHas
KYJbTYpBbI, UX IPUMEHEHHE B
BBIpPAILIMBAaHUU PACTCHUM.
[IpoBenenue BobI B KOPHE U
crebJie pacTeHUH.

BoaHbIi pexXuM pacTeHUI: CTPOCHHE
YCTBUIL: (PAKTOPHI, BIUSIONINE HA UX
PacCKpBITHE U 3aKpbITUE. 3HAYEHUE
MEXaHU3MapETYJISIIIUU UCTIapECHHS
BJIarM PACTEHUEM.

@OTOCHHTE3 — YHUKAIBHBIN IIPOLIECC
pactenuii. TeMHOBast HUCBETOBAs
(ha3sl hoTocuHTE3A.

3naueHne POTOCHHTE3a JISI )KUBBIX
opranu3moB. dakTopeIpocTa
pacTeHuii: BO3AYyX U a3palus.
[TonzeMHOE ApIXaHUEPACTEHMIA:
COCTaB IIOYBEHHOTO

BO3/IyXa, ra3000MeH. ['a3000MeH

[IpakTuueckas pabota
«KopHeBoe aBieHue».
[IpakTuyeckas pabora
«IIpuroroBienue npemnapara
YCTBHI] METOJIOM CIIETIKa».
UccnenoBatenbckue paboThl
«BnusHue ycinoBuii
coAepKaHUs PaCTCHUH Ha
KOJIMYECTBOYCTBHUILY.
[IpakTuueckas padota
«DyHKIMOHAIIbHAS
JMAarHOCTHKA PACTEHUM MO
AKTUBHOCTH XJIOPOILJIACTOBY.
Hccnenosarennckas

pabota «OmpeneneHue
xjnopodpumia A u b,

OLICHKA




pu OECTIOYBEHHOM
BBIpAIIUBaHUH.

(hOTOCHHTETHYECKOM
aKTUBHOCTH PACTEHUH U
(axTOpOB, BIUAIOUIMX HA
HEe.

[IpakTuyeckas pabora
«Anspanus, CO; u O,.
JIpIxaHue pacTeHUN».
[IpakTuyeckas pabora
«/IpIxaHune pacTeHUM:
OLIEHKa MHTEHCUBHOCTH
JIbIXaHUS PAaCTEHUH U
IUIO/IOBY.
HccnenoBarenbckue
pabotsl «BnusHue
croco06a BbIpalBaHUs
(coctaBa nUTATENHHON
CMECH, CXEMbI BHECEHMSI)
Ha POCT U Pa3BUTHUSA
Pa3JINYHBIX PACTCHUI.

Tema 6.
KyabsTypHbIe
pacTeHms.
CoBpeMeHHbIE
ACIEKTBHI CeJICKIUH
(20 9)

Kak 4yenoBek crajl HCIIOIb30BaTh
pactenust? CBsi3b pa3BUTHS
IUBUJIN3AIMN YeJI0BEKa 1
OJIOMAallTHUBAHMS PACTECHUM.
JlomecTukanus.
HacnencrBeHHocTh 1
W3MEHUYHBOCTH — OCHOBHBIC
CBOMCTBA )KMBBIX OPTaHU3MOB.
NsmenuuBocTs. Buasl
W3MEHYHUBOCT.

I'en —maTepuanbHbIl HOCUTEND
HACJIEICTBEHHOCTH U
n3mMeHunBocTH. HykiiennoBbie
KUCIOTHI. Jlokanuzarust
TEHETUYECKOTO MaTepHasia B
KieTke. [leneHue KiIeTok.
Permukanus [IHK. OcnoBHast

JI0rMa MOJIEKYJISIPHOW OMOJIOTHH.

Tpanckpunuus. Tpancasanus.
Myranun.

DddexT OyThUIOYHOTO
TOPJIBILIKA U TEHETHYECKOE
pasHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHATh
TCHETHYECKHE PECYPCHI
pactenuii? OCHOBHBIE CIIOCOOBI

Huckyccns
«/lomecTukanus, BCe Jiu
pacTeHHsI U )KUBOTHBIE,
KOTOPBIC KHUBYT PSJIOM C
YEeIIOBEKOM UM
OJIOMAIIIHUBAIOTCS?
MO’KHO 1 CUUTATh
TapakaHa 0JIOMAITHCHHBIM
KUBOTHBIM? ».
[IpakTuueckas padota
«MoaudukamoHHas
U3MEHYUBOCTH (JIUCTHS,
UTOJIKU C OJHOTO
JIEpeBa)».

[IpakTuueckas padota
«['eH — MHCTPYKIUS IO
cOopke KiIeTku (Ha ducepe
WU KOHCTPYKTOPE).
[IpakTuueckas pabota
«Myrtanust Ha 6yTepopoe
(J1F0001 0OBEKT U3
npebIIyIei padoThl, TIe
U3MEHEHUE HHCTPYKIINH
MPUBEIET K U3MECHEHUIO
BHEITHETO BHJIA
00BeKTa)».




COXPaHEHHUS FeHETUYECKUX PECYpPCOB
pacteHuii (ex situ u insitu).
3nauenue pador H.U. BaBumoga.
3aKOH rOMOJIOTMYECKHX PSAJIOB.
LleHTpbI MPONCXOXKICHUS
KyJbTypHBIX pacteHuid H.M.
Basuiiosa u I1.M. XykoBckoro.
OCHOBHBIE METO/IbI CEIEKIIHH.
I'mbpunuzamnus. @opmer oTéOpA.
OCHOBHBIE HANPABIICHUS CEJICKIIHH:
yIydlIeHHE YpOoxKaitHOCTH,
YCTONYMBOCTU K OMOTHYECKUM H
abMoTHYECKUM (haKTOpaM.

Ecte nu xu3up B mnpoOupke?
buortexnonorus KYJIBTYPHBIX
pacTeHui.

Kak uenoBek moxer
MOJU(UIMPOBATH PACTCHUS?
I'eneTnueckoe penakTUpOBaHUE.
CoBpeMeHHbIE TOIXO/AbI U

JTOCTH>KEHHS TeHETUUECKOTO
pPEAaKTHPOBAHUS PACTCHHIA.

[IpakTrueckas paboTa mo
rpynnam «OTKyza Ha HalIux
CTOJax
(PYKTBI/OBOIIN/3TIAKI».
[TpakTuueckas pabota
«Bripamusaem ropox. Kak
IIPOBECTHU CKPEIIUBAHUE Y
ropoxay.
HccnenoBarensckas padbora
«BpIpamuBanye pacTeHUN B
npoOupke» (MOKHO
BOCII0JIb30BaThCs
pe3yJbTaTaMu IPeIblIyIIuX
9KCIIEPUMEHTOB 110
COCTaBJICHUIO MTUTATEIbHBIX
pacTBOPOB JIJIsl PACTCHUH).
[IpakTryeckas pabora
«I"eHOMHDBIE HOKHUIIBI

(MonmenupoBaHue pabOTHI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturennnasn

npoaykuus (8 1)

Hanzemubie u moa3eMHbIe

opranbl pactenuii. [Tober u
BUJIOM3MEHEHHBINA TOOer

pactenuii. CriocoObl

Pa3MHOKEHHUsI PaCTCHUM.

[TonsiTHE O KayecTBE MPOIYKTOB
niutanus. [IpobieMbl KOHKYpPEHITUN
OTEUECTBEHHBIX MPOJYKTOB MUTAHUS
¢ uMnopTHbIMU. Jloructuka
JIOCTaBKU U CPEACTBA COXPAHEHUS
MPOAYKTOB MUTAHMUS.
Mukpo3enieHb: MOAe3HOCTh U
TEXHOJIOTHSI.

XUMUYECKU T aHAIN3
MPOAYKLIHH. OcHOBBI
CHeKTPpO(hOTOMETPHUH.
[ToTenumomerpus.
Xpomatorpadus.

[IpakTryeckas pabora
«[IpenensHO TOMyCTUMBIE
koHneHTpanuu (I11K) u
METOJTBI KOHTPOJIS
0€30MacCHOCTH PACTUTEIbHBIX
MPOYKTOBITUTAHUSD.
UccnenoBatensckas pabota
«O11eHKa KayecTBa
BBIPAIICHHONH MUKPO3EICHU»
(6o cBost, 10O U3
marazusa). [IpakTuueckas
paborta

«MeTo/1bI OIIEHKH KauecTBa
PacTUTEIBbHONIIPOYKIUU:
XpaHEHUE UCOXPAHHOCTh
MMATATEILHBIX BEIIECTBY (110
JOCTYITHOMY
000pyIOBAHUIO).
UccnenoBatensckas pabota
«Omnpenenenue BuramuHa C
METOJIOM 00paTHOTO
TUTPOBAHUS BIUIOJAX HA Pa3HOM|
cpoke(croco6e) XpaHSHUs.
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