MHUHUCTEPCTBO MMPOCBEIEHUA POCCUMCKON ®EJIEPAIIUA
MunucrepcrBo oopaszosanus Kysdacca
Yupasienue o0pazoBaHus aAMUHUCTPAUMHA MapUMHCKOTr0 MyYHUIIUNIAJIBHOTO OKPYra

MBOY «OOII Ne 3» Mapuunckoro MP

COI'JTACOBAHO YTBEPX/JIEHO
ITenarornueckum Jupexrop
COBCTOM Anucumona JLLA.
[Ipotokoi Ne 1 IIpukas Ne 302

oT «27» aBrycta2024 r. ot «27» aBrycra2024 r.

IIporpamma BHEYpPOUHOH AeATEIbHOCTH
«I1lar B HAyKy»

JUIS1 ydaluxcs 5-7 KJIacCoB
Ha 2024 — 2025 y4eOHbIi TOA

COCTaBHTCIIb.

Ponuna Anena BanepbeBHa

I'. Mapuunck, 2024



HOACHUTEJIBHASA 3AIITMCKA

AKTYaJIbHOCTh M Ha3HauyeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBHM C TpeboBaHUsIMU DenepaibHOr0 rocyJapCTBEHHOrO 00pa30BaTEbHOIO
CTaHJapTa OCHOBHOTO 0O0IIero oOpa3oBaHUs, OPUEHTUPOBaHA Ha oOecredYeHue
WHIUBUIYAJIbHBIX TMOTPEOHOCTEH O0OyYaloluMXCcsi W HampaBleHa Ha JIOCTH)XKEHHE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl OCHOBHOTO OOILIETr0 0Opa30BaHUS C
y4eToOM BBIOOpAa YYaCTHMKaMU OOpa30BaTEIbHBIX OTHOIIEHUH KypCOB BHEYPOUYHOM
JEeSATENBHOCTU. DTO MO3BOJISIET 00ECIeUUTh €IMHCTBO 00s3aTeNbHbIX TpeboBanuit ®I'OC
BO BCEM MPOCTPAHCTBE HIKOJBHOIO OOpa3oBaHHUs: HE TOJBKO Ha ypOKe, HO U 3a €ro
npeenamH.

AKTyallbHOCTh ~ pe€aJiM3allid  JIaHHOM  TporpaMMbl  OOYCIIOBJI€HA  CaMoOW
0COOEHHOCTBIO MPOEKTHO-UCCIIEI0BATEIBCKON ACSATEIBHOCTU. JTa IEATEIbHOCTD JICHKHUT
B OCHOBE IM03HABATEJIILHOIO MHTEpeca peOeHKa, SBISETCS 3a710MOM YMEHHUS MJIaHUPOBATh
Jo0bIe IEUCTBUS U BAXKHBIM YCIIOBUEM YCIEIIHON peanu3aiuu uaei. Jlroosie n3meHeHus
COBPEMEHHOI'0 O0IIecTBa CBSA3aHbl C MPOEKTaMHU M HCCIECJOBAaHUSIMU - B HayKe,
TBOpUECTBe, Ou3HEece, 00IIEeCTBEHHON XU3HU. [10ATOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOydaromierocsi siBisieTcss (OPMUPOBAHHWE OCHOBHBIX HABBIKOB MPOEKTHO-
UCCJIEA0BATEIbCKON JIEATEIIBHOCTH.

[Iporpammoii mpeaycMoTpeHO (GOPMUPOBAHUE COBPEMEHHOTO TEOPETHUYECKOTO
YpOBHS 3HaHUM, a TaKkKe U MPAKTUYECKOro OmbiTa paboThl ¢ J1abOpaTOpHBIM
o0OpyZOBaHUEM, OBJIAJICHUE MPUEMaMH HCCIEIOBATEIbCKON IeATENbHOCTU. MeTombl
opraHu3anud  o0pa3oBaTeIbHOM W  HAYYHO-HCCIIEIOBATEIBCKON  JEATEIHbHOCTH
npenycMaTpuBaloT (popMupoBaHHE Yy OOY4YAIOIIUXCS HECTAaHJAPTHOTO TBOPYECKOTO
MBIIIJICHUS, CBOOOIBI CAMOBBIPAKEHUS M MHJIUBUIYATbHOCTHU CY>KJICHUM.

Jlnst mojmHOro y4eTa NOTPEOHOCTEW YyYallMXCs B MPOTpaMMe HCIOJIb3YeTCs
muddepeHIpoBaHHBIA  MOAX0A, YTO CTHUMYJIUPYET Y4Yallerocss K YBEIMYCHHIO
MOTPEOHOCTH B WHIUBHUIYATbHOW, HHTEIJICKTYATBHOM M TTO3HABATEILHON JNEATEILHOCTH
Y Pa3BUTHIO HAYYHO-HUCCIIEA0BATENbCKIX HaBBIKOB. [IporpamMmma cranet BocTpeOOBaHHOM
B IEPBYKO OdYepelb IIKOJbHHUKaMH, KOTOpblE MMEIOT CTOWKUH HHTEpEC W
COOTBETCTBYIOILYIO MOTHUBAILMIO K U3yYEHUIO PEIMETOB €CTECTBEHHO-HAYYHOI0 IIUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJOTHUSM.

B nmoapocTkoBOM BO3pacTe ydaliuecs NposiBISIOT CBOIO 3aUHTEPECOBAHHOCTD B TON
WM WHOW OOJacTHM 3HAHWW, HAYYHOM HAMpaBICHUH WU TPodhecCHOHATHHOM
AesiTenbHOCTH. TakuM o00pa3oM MPOUCXOAUT (OPMUPOBAHUE TIO3HABATEIBHONH MU
npo(heCcCHOHATBbHONW COCTaBIISAIONIEH JIMYHOCTH, TOMOTAeT ydyalleMycs B ONpEeICHUN
Oy yIero »KM3HEHHOIO IYTH U B MPO(PECCUOHAIBHOM BBIOOpE MOCIE OKOHYAHUS IKOJIBI.
[Tono6HOro posa 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSHHOE JKEJIAHWE IIKOJIbHUKA
K TMO3HAaHUIO HOBOI'O, PACUIMPEHHMIO U YINIYOJIEHHIO COOTBETCTBYIOIIMX 3HAHUM, U



MOJIYYCHUIO HOBBIX B TOM YHCIIC MPAKTUYCCKUX HABBIKOB, a TaKKe€ MOTHBUPYET
y4aierocs Ha npodOopueHTaIHIO.

[Iporpamma HameneHa Ha TOMOIh, PEOCHKY B OCBOCHHMH OCHOB OpPTaHM3aIlUU |
OCYIIIECTBICHHUS COOCTBEHHON MPOEKTHO-MCCIEAOBATEIBCKON NEATEIBHOCTH, 8 TAaKXKE B
MPUOOPETCHHH  HEOOXOJAMMOTrO  OmbITa JUIA  pabOThl  HAA  MHAMBUAYATbHBIM
WCCJICIOBAHUEM WM MPOEKTOM. [IporpamMma mOMOXKET MIKOJBHUKY B Oojiee TTyOOKOM
W3YYCHUH MHTEPECYIONIEeH ero 00JacTH €CTECTBEHHBIX HAyK, a TaKKe B MPHOOPETCHHUH
BKHBIX COITMAIBHBIX HABBIKOB, HEOOXOIMUMBIX I MPOAYKTUBHON COLHMATU3AINHN |
(dbopMHUpOBaHUS TPAXKTAHCKOHN TTO3UITUU:

- HaBBIKA CAMOCTOSTEIBHOTO PEIICHUS aKTyaJbHbIX HCCIICIOBATEIILCKAX WU
NPAKTHYCCKUX 3ajad, BKIIOYAIOIIETO B Cce0s yMEHUE BHUIACTh M aHAIU3HPOBATH
npoOJIeMBl, HYXKJAIONIUECS B PEINICHWH, YMEHHUE JICTalbHO TNpopadaThiBaTh M
peaNM30BBIBATH CITOCOOBI pabOTHI ¢ HUMH, YMEHHUE TJIaHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOSTEILHO KOHTPOJIMPOBATH CBOE MIPOJIBIKEHUE K JKEIAEMOMY PE3yNIbTaTy;

- HaBbIKa TEHEPUPOBaHHMS W OGOPMIICHUS COOCTBEHHBIX HJEH, OOJICUCHUS HX B
yIoOHYIO0 Ui pacpocTpaHeHus Gpopmy;

- - HaBBIKA YBAXUTCIIBHOTO OTHOIICHUS K YY)KUM B3TJISAaM M UM, 0pOPMIICHHBIM
B paboTax JApyrux IJIOJeH, APYruX aBTOPOB - BIIAJIEIBIEB HWHTEIUIEKTYaIbHOM
COOCTBEHHOCTH;

- HaBblka  MNYOJIMYHOrO  BBICTYIUIEHUST  Tiepen  OONbIION  ayIqUTOpHUEH,
apryMeHTHUPOBAaHUS U OTCTaMBaHUS CBOEH TOYKMU 3pEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHHKOB M B3POCIHBIX, YOEKIACHUS PYTUX B CBOEH MpaBOTE, MPOABUKEHUS CBOMX
UaeH;

- HaBbIka pabOTBhl CO CHEIHAIU3UPOBAHHBIMU KOMIBIOTEPHBIMU TPOrpaMMaMH,
7a00paTOpPHBIM  O00OPYJIOBAaHMEM, TEXHUUYECKUMU YCTPOUCTBAMHU, OMOIHMOTCUYHBIMH
dboHIaMH U WMHBIMH pECypcaMH, C KOTOPBIMH MOET OBITh CBSI3aHA MPOEKTHO-
MCCJIeI0BATEIbCKAS IESITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora MmIKOJbHHUKA HAJ MPOCKTOM WM HCCIEIOBaHUEM OyIeT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aJIEKBATHOW CAMOOIICHKH.

BapuauThl peajiuzanuu nporpaMmmsl 1 popMbl IPOBEACHUS 3AHATHIA.

JlanHass mporpamMma paccuuTaHa Ha paboTy CO IIKOJIBHUKAMH 5-9 KJIaccos.
[legarory Ba’kHee aKIIEHTHPOBATH CBOE€ BHUMAHHME HE CTOJIBKO Ha KadyeCTBE pe3yibTaTa
MPOEKTA WJIM MCCIIEAOBAHMS, CKOIHKO Ha TOM, YTOOBI yUAIIHICS MOTy4Yan 3HAHHUS B TOM
YHCJIC ¥ Yepe3 BHIMOJHEHNE MPAKTHUECKOTO 3aJIaHus, JIeTIal BRIBOJBI U YMO3aKIFOUCHHSI
HAa OCHOBAaHWHM CBOETO WCCJCIOBAaHMs, YYWICS CpPaBHUBAaTh €ro pe3yiabTaThl C
TEOPETUUECKUM MATEPHUATIOM U MCCIICAOBAHUSIMU JPYTHX MKOJILHUKOB. Takum oOpazom,
IITKOJIBHUK OCBOUT OCHOBBI MTPOCKTHO-HCCIIEIOBATEIBCKON NEATETLHOCTH W MMPUOOPETET
HABBIK KPUTUYECKOTO OTHOIIIEHUS K MaTepuay.

[Iporpamma pa3Outa Ha MOJYJH, KOTOpPbIE MOTYT ObITh KCIOJIB30BaHbI JIMOO
YacTUYHO, JuOO0 moyHOCThIO. Tak Moaynb «Kak JKHUBOTHbIE M PacTEHUS
MPUCIIOCA0INBAIOTCS» (IBOJIIOLMOHHAS HKOJIOTHS) MperonaraeTcss sl u3ydeHust B 5



wimm 6 kmacce B TedueHue opHoro roxa (34 wyaca B rox). Monymu «OCHOBBI
pacTeHUEeBOACTBa» M «DBHOTEXHONOrUs» paccuuTaHbl Ha 68 YacoB W MOTYT OBITh
peanu3oBaHbl B TeueHue 2-x jeT (mo 34 yaca B roj) uiv B TeueHuu 1 rona (68 yacoB B
ron). Bo BTopoM ciyuae BO3MOXKHO TMpoxoxkjaeHue obOoux wmonayied («OCHOBBI
pacTeHueBoicTBa» B 7 wiH 8 knacce, «buotexHonorun» B 7 uim 8 kiacce). AHAJIOTUYHO
Moaynu «MoJeKyasipHble OCHOBBI (PU3HOJOTUU U (hapMakojgorum» u «MoneKynspHbie
OCHOBBI CEJIEKLIUM)» PACCUUTAHbI HAa 68 YacoB U MOTYT OBbITh PEAIM30BaHbl B TEUEHUH 2X
net (mo 34 yaca B roa) wiu B TeueHuu 1 roxa (68 uvacoB B rona). Bo BTopom ciyuae
BO3MOXKHO TPOXOXKJeHUE o0oux moaynen («MonekylspHble OCHOBBI CEIEKIHUU» B §
kiacce, «MoseKyIsipHble OCHOBBI (PU3HUOJIOTUU U (hapMaKoJIOrun» B 9 Kiacce).

MOXXHO pEeKOMEHJ0BaTh HCIONb30BaTh Moayin «Kak >KMBOTHbIE W pacTeHUs
npucrnocadbnuBarorcs», «OCHOBBI  PACTEHHEBOJCTBa», «MoJEKyIspHble OCHOBBI
CEJICKIIMU» B KaueCTBE HEMPEPhIBHOTO 00pa3zoBaTeinbHOro 1ukia (5-9 knacc no 1 gacy B
HEJeN0) Ul KJIacCOB arpoOMOTEXHOJIOTMYecKoi HampasieHHocTH. Moaynu «Kaxk
KUBOTHBIE M pAacTeHHs MpucrocadbiuBaroTcs», «buorexnonorun» u «MoekynspHbie
OCHOBBI (hu3nosoruu 1 (HapMakoIOruu» B KaueCTBE HEMPEPHIBHOTO 00pa30BaTEIHLHOTO
mukiaa (5-9 knmacc mo 1 yacy B Hejenmo) AJig KIACCOB OMOTEXHOJIOTMYECKOTO WU
MEIULIHUHCKOTO HANPaBICHUM.

B3aumocBsi3b ¢ nmporpammMor BocmuTaHus. [IporpamMma Kypca BHEYPOUYHOM
NEeSTENbHOCTH pa3paboTaHa C YYEeTOM pPEKOMEHJAUUWA MPUMEPHONH MPOrpaMMBI
BOCIHUTAHUS, YYUTHIBACT MICUXOJIOTO-T1€JarOTHYECKUE OCOOEHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuil. JTO MO3BOJISIET HA MPAKTHUKE COEAMHUTH OOYYAIONIyI0 M BOCIHUTATEIHHYIO
NEeATENbHOCTD Ie1arora, OpUEHTUPOBATh €€ HE TOJBbKO HAa MHTEIJIEKTYaJIbHOE, HO U Ha
HPABCTBEHHOE, COIMATBLHOE Pa3BUTHE peOeHKA. DTO MPOSIBISIETCS:

- B IPUOPUTETE JUYHOCTHBIX PE3YJIBTATOB peaM3alMy MPOrpaMMbl BHEYPOUHOUH
NEATENbHOCTH, HAIEAIINX CBOE€ OTPAKEHUE U KOHKPETHU3ALUIO B IPUMEPHOI Iporpamme
BOCIIUTaHMS;

- B BO3MOXXHOCTH KOMIUJIEKTOBaHUS PA3HOBO3PACTHBIX TPYII [JIs OpraHu3aluu
poOpUEHTAITMOHHON JEATEIHPHOCTH MTKOJIHHIUKOB, BOCIIUTATEIFHOE 3HAYECHIE KOTOPBIX
OTMEYaeTcsl B MPUMEPHOU MPOrpaMMe BOCITUTAHMUS;

- B UHTEPAKTUBHBIX (OpMaxX 3aHATHH I IIKOJIHHUKOB, OOECIEYNBAIOIINX
OOJNBIIYI0 WX BOBJIIEYEHHOCTh B COBMECTHYIO C TIEIaroroM H JPYTUMHU JI€TbMH
JEeSATENbHOCTh U BO3MOKHOCTh 00pa30BaHMS Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KIIIOUEBOE 3HAUYEHUE KOTOPBIX [Jii BOCHUTAHHUS MOAYEPKUBAETCS MPUMEPHOU
NpOrpaMMOr BOCIIUTAHUS.

Oco0ennocTu padoThl yunTeas M0 Nporpamme. 3ajada YUUTeNsl COCTOUT B TOM,
YTOOBI COMPOBOKAATH MPOILECC TPOPECCUOHATIEHON OPUEHTAIINH IIKOJIbHUKA, PACKPbIBas
NOTEHIMAJl ~ KaXJOro 4Yepe3  BOBJIEYEHHWE B  MHOIOOOpa3Hyl  JIE€ATEIbHOCTb,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3ynbTaToM pabOThl yUUTEIIS B IEPBYIO
ouepe/ib SBISAETCS JUYHOCTHOE Pa3BUTHE ydallerocs. JINUHOCTHBIX Pe3yIbTaTOB YUUTENb
MOXET JOCTH4Yb, VyBJEKas YYEHHKAa COBMECTHOM M HHTEPECHOM UM 000HUM



NEeSATENbHOCTBIO,  yCTaHaBIMBasT  BO  BpeMs  3aHATUH  JOOpOXKeIaTelnbHYIO,
MOJIEP>KUBAIOLTYI0 aTMOC(EPY, HACKIIIAS 3aHATHS LIEHHOCTHBIM COJIEpKaHUEM.
IIpumepHas cxema IpOBEACHUS 3aHATUN 110 IPOrpaMMe:

1. OObsicCHEHUE TEOPETUUECKOTO MaTepurala o TeMe.

2. [logroToBka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXIEHHUE OOBEKTOB I
MIPAKTUYECKOTO 3aHATHS.

3. IIpoBegeHue NpakTUUECKOrO 3aHATHS - OCHOBHAs 3aJjaya OCBOEHHE METOO0JOTUU
JAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYaHMM TMPENJIOKHUTH JETSAM, KOTOpblE 3aWHTEPECOBAINUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIENOBATENbCKUN MPOEKT. s 3TOro HEeoOXoauMo
o0CyIuTh OOBEKThI, KOTOpbIE Y4YEHUK OyAeT wucciaeqoBaTh, COCTABUTh IUIAH
AKCHEPHUMEHTA.

5. IloMOYb yYEeHUKY IPOAHATIU3UPOBATH PE3YJIHTATHI IKCIIEPUMEHTA.

OueHNUTh pe3ynbTaThl MPOEKTHO-UCCIEA0BATENBCKON AEATEIbHOCTU IIKOJBbHUKOB
MO3KHO B IIPOIIECCE 3aIIUThI MU CBOMX pa0OT B paMKax MIKOJIbHOW HAyUYHOIPAKTUYECKON
KOH(EpEHIIHH.

COJIEP KAHUE KYPCA BHEYPOUHOM JESATEJHbHOCTH

Monyab «Kak )KHBOTHBIE U PACTEHUS NMPUCIIOCAOIUBAIOTCS> (3BOJTIOIUOHHAS
Ko0JI0rus) 5-6 xkiaccel (34 yaca)

1. Mbt uccnedyem scuevte oovexmol (6 uacos)

CBolicTBa M CTpPOCHHE KMBBIX OpPraHU3MOB (CTpOoeHHE KIeTkH). Bum, ocoldp -
OopraHu3M Kak eauHas cuctema. Apantanuu (npucrocobsenusi). [lonstue romeocrasa
®KUBOTO opranu3Ma. CrocoObl ero noaaepx aHusl.

[TonssiTue BapwaTUBHOCTH Tmpu3Haka. VcciaenoBarenbckue paboTel «Bce nm
(cuHuUIIBI, 6€1KU, Oepe3bl U T.11.) OAuHAKOBBIe? DOTOKBECT.

Orpannuenuss Mopdonorndeckux u (GU3HONOTHYECKUX anantanuid. [louemy
OpraHU3Mbl HE CTAHOBATCS OECKOHEYHO OONBIIUMH, MAJICHHKUMHU, BCESIHBIM.
[IpakTnueckas pabora «CocTaBisieM KHUTY PEKOPAOB PACTEHHM U KUBOTHBIX HAILETO
Kpasi».

2. Bnausanue oxkpyxcarowieii cpeovt Ha dcugvle opzanuzmul (12 uacos)

dakTopbl OKpyXaromieil cpeasl (abuoTudeckne, OMOTUYECKUE, AHTPOTIOTECHHBIE).
[Tpumepsr  abmoTMdyeckux  (aKTOpPOB, OKA3bIBAOIIMX OCHOBHOE BIUSHHE HA
KU3ZHEACATEIbHOCTD KUBBIX OPTaHU3MOB: TEMIIepaTypa, CBET, BIaKHOCTb.
[Tpaktnueckoe 3ansitue «lIBet m Temno» (KyOWKHU JibJja B3BECHTbH, TIOJIOKHUTH B YAIIKU
Ilerpu Ha paszHouBeTHYIO Oymary, depe3 30 MHUHYT B3BECHUTh 3aHOBO - KTO OBbICTpee
pactasin). [Ipaktuueckoe 3anstue «HUTto pactBopsieTcs B BoJe» (dKcnepuMeHT «Kuakuii
nomy). [Ipaktuyeckoe 3ansatue «uddysus BeuecTB B Boje (pacTBOpPHI)», «/IBrkeHue
pactBopoB 1o 1BeTKy». IIpaktuueckoe 3ansitue «Jlem mimaBaeT B Boje (aicOepru,
3amep3anue BoJoeMOoB)». [IpakTuueckoe 3aHsiTue «Jlen npu 3amep3aHun pacIIuPSIETCs»
(pa3pylieHue kaMHsl (I0OYBOOOPA30BAHMUE), 3aMEP3aHUE KIIETOK).



OCHOBHBIE ~ 3aKOHOMEPHOCTH  MPUCHOCOOJEHUS  KUBBIX  OPraHu3MOB K
abuotnueckuM (akropam. I[lpucrnocobiieHus: K OCHOBHBIM aOHUOTHYECKUM (haKTOpam:
TeMIieparypa, BIaXHOCTb U cBeT. [Ipaktuueckoe 3anstue «llly6a» (kyOuku Inbaa
3aBEpHYTh B pa3HbIil MaTepual, B3BecuTh). [Ipaktuueckoe 3anstue «IIurmeHTh» (MOKHO
pa3ienuTh Ha BaTMaHe Kpacutenu u3 ¢uomacrepoBy. [Ipakruueckoe 3ansitue «Kak
’KUBOTHBIE TJ1aBaIOT B BOJIe» (DKCIIEPUMEHT C TUMETKOM ).

HccnenoBarensckue padoTsl «BiusHue cBera (Teruia, BIa)kKHOCTH, COCTaBa MOYBHI)
Ha PACTEHHMs] B €CTECTBEHHBIX WJIM HUCKYCCTBEHHBIX YCJIOBHUSAX» (Ha JOCTYIHOM
MaTepuare).

3. Bszaumooeiicmeus scusvix opeanusmos (4 uaca)

buotnueckue (bakTopBhl. 3aKOHOMEPHOCTH pa3BUTHUSA MEKBHUIOBBIX
B3auMOOTHOIIeHUH. KolBomonust (XMUIIHUK-KEPTBA; Mapa3suT-XO03IMH) DBOJIOLUS
cTpareruii noObBaHus nuiu. CouuanbHOCTh. Bunbi-BceneHnsl. Ilepeuens pacteHuii-
Bpeautene. MccnenoBatenbckas pabota «HaGmrogeHuss 3a B3aUMOOTHOILIEHUSMH

YKUBOTHBIX TPU JTOOBIBAHUM MUK (KOPMYIIKH JJIS TITUII, JJISI TOPOJACKUX WU CETbCKUX
KUBOTHBIX). BeO-kamepoi». HccnenoBarenbckas padbora «PacmpocTtpaneHue BHIOB-
CHHAHTPOIOB B HAIlIEi MECTHOCTU.

4. Yenoesek 6 scuznu pacmenuii u ncusomuuix? (6 uacos)

AnTpornorennsie paxtopsl. [IpaBna 11, 4T0 NEPBOOBITHBIE JIFOAH KUITU B TAPMOHUU
¢ npupoaoi. OgoMalIHUBAHUE U MPUPYUYECHUE KUBOTHBIX M PAaCTEHH. 3aueM crnacaTh
BBIMUpPAIOIIME BUJBI, KaK 3TO JenaTh. KynbTypHblE pacTeHUss M UX AUKHUE MIPEAKU.
[louemy BaxkHO UX coxpaHsaTh. PasHOOOpa3ue KylabTYpHBIX pACTEHUN M MX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kaura Bamieit Tepputopuu. Ocobo oxpaHseMble TEPPUTOPUH,
sanoBegHukn Poccun m mupa. Ilpaktudueckas pabora «Pa3znooOpasme KyJabTypHBIX
pAaCTEHHH B BallleM PETHOHE.

HccnenoBarensckas pabota «BnusHue aHTpomoreHHBIX (HAKTOPOB HA Pa3BUTHE
pacTeHuil B TOPOJIe/HACETICHHOM ITYHKTE.

Okckypeus/mpaktudeckas pabora «OOIIT B Bamem pernoHe - YHUKAIbHBIE
O00BEKTHI IPUPOIBI».

5. Okonocuueckue nuwiu (6 uacos)

buocdepa - omna u3 BakHEHIMX 00o0souek 3emur. UTO Takoe «3IKOJIOTHUYCCKHE
HUIIW» U Kak oHU (opMmupytorcs? P@opMupoBaHUE 3HAHUNU 1O OMOpPa3HOOOPA3UIO
KU3HEHHBIX  (GOpM,  TIOBEJICHUECKHX  NPUCIOCOONeHM,  MoauduKrarmoHHas
M3MEHYHUBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbpHbIe COOOIIECTBA U UX THIIBI. PazBuTHe u
CMEHBI PACTUTEIbHBIX COOOIIECTB.

UccnenoBatenbckue padOThl «IKOJIOTMYECKUE HUIIM BOKPYr TeOs - oOImucaHue
dakTOopoB OKpyxaroiie cpenbl». HccnemoBarenbckue padoThl «DEHOIOrH4ecKue
HaOIIOJICHUS».

Monyab «OCHOBBI pacTeHHeBOACTBa» 7-8 Kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)



UYro-Takoe pacTeHUEBOACTBO: OCHOBHBIE (AKTOpPHI BbIpAllMBaHUS PACTEHUM.
HcTtopus pa3BuTHs arpoxuMuueckux 3HaHui (padotsl M.B. JlomonocoBa, 1O. JIubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupssesa, [1.A. Kocteruesa, JI.H. [IpsaumaukoBa u
ap.). [Ipaktudeckast padota «bouka JInGuxay.

2. Azpomexnuueckuii 3xkcnepumenm (6 uacos)

[IpaBuiia MOCTAaHOBKM arposKCcnepuMeHTOB. [locTaHOBKAa HKCIEPUMEHTOB C
pacTeHusIMU. BbIOOp TEMBI, COCTaBI€HHE THIOTE3bI, LEIU U 3a/ad SKCIEPUMEHTa IO
BBIDAIIMBAHUIO PACTEHUN B KOHTpoJupyemounl cpene. KoOHTpoau, NOBTOPHOCTH,
npoBeaeHue dkcrnepuMeHTa. [lmaHupoBanue skcrepuMeHTa. OlleHKa pPe3ysibTaTOB
skcriepuMenTa. HccnenoBarenbckas pabora «®DakTopbl, BIUSIONIME Ha MPOpACTaHUE
ceMsH (POCT IPOPOCTKOB)».

OcBoeHME TEXHOJIOTUH KPYTJIOTOJJUYHOTO BBIPAIIMBAHUS CaJaTOB U MUKPO3EJICHU
B KOHTPOJHUPYEMBIX MCKYCCTBEHHBIX YCIOBHsAX. COOp YCTaHOBKU JUIsl BBIpAllMBaHUs
pacTeHuil B KOHTPOIUPYEMBIX YCIOBUSIX.

3. Ponb xumuueckux snemenmos ¢ numanuu pacmenui (20 uacos)

Bona. PactBop. BhITSKa. AHUOHBI, KaTHOHBI, 3JIEKTPONPOBOJHOCTH M pH
pacTtBopa. Posib XuMHUYEeCKUX 3JIEMEHTOB B TUTaHUU pacTeHuid. [lomydenne nuraTeabHbIX
BeniecTB pacTteHusiMU. [IpakTuueckas padora «CxeMbl MUTATENBHBIX PacTBOPOB. Pacuer
7103 yIoOpeHu# AJig MUTATEIbHBIX PACTBOPOBY.

YaoOpenusi: opraHuyeckue, MUHEpaIbHble, MUKpOOHOIoruyeckue. Turbl
nuTaHus pacteHuil. Boznymnoe u MuHepanbHOe (KOpPHEBOE) NHUTAHHE PACTEHHI.
TpaHcnopT MNHUTATENbHBIX BELIECTB PACTEHHI: BOCXOIAIIMA M HHUCXOASUIUN TOK.
Baxneitmue kanuitaeie, GpocopHbie U a30THBIE yI0OpeHUs, UX cBoicTBa. IIpocThie u
cinoxkHble ynmoOpenus. Ilpaktuueckas pabora «[IpaBuna cMmemuBaHUS yHOOpPEHUI»
[Ipaktuueckas pabora «lIuTanue pacTeHUN: TEXHOJIOTUS MTPUTOTOBICHUS MMUTATEIBHBIX
PacTBOPOB ISl PA3HBIX KYJIbTYP».

PocT u pa3ButHe pacTeHUi: dTanmbl OHTOTeHE3a, (PAaKTOPHI, BIMUSIIONIME HA POCT
pacTeHHil: CBeT, TYCTOTa TMOCaJoK, mnHuTanue, cyocTtpar. I[Ipaktudeckas pabota
«MOHUTOPUHI MUHEPAIBHOTO MUTAHUS PACTCHUI.

Oco0eHHOCTH MUTAaHUS PAcCTeHUH a30TOM. A30T W €ro 3HAa4YeHHE B >KU3HU
pactenuii. @OpMBI a30Ta U UX MIPEBPALICHUE B ITOYBE.

Uctounuxu dochopa s pacrenust. 3Hadenne GochopcoaepKaninx coeTuHEHUN
B KJIeTKe. Pojp Makposprudeckux coequHeHuit pochopa B sHEPreTHUECKOM OOMEHE.

Brnusaue kamus Ha (Qu3MUecKkue CBOWCTBA MPOTOIUIA3MbI, HAa (EPMEHTHI
YIJI€BOJIOPOAHOTO OOMEHa, CUHTEe3 OenkoB U Ap. Ponb kanus B moafepaHUU MOHHOTO
OaylaHca B TKaHSX, B MPOIIECCAX CAMOPETYIISIITHH.

PerynstopHass u cTpykTypooOpa3zoBaresibHasi poJib KalbliMs. Y4YacTue B
00pa3oBaHUU KJIETOUYHOW CTEHKH, MOAJICPHKAHUU CTPYKTYpPbl MEMOpaH U PEryJsilus Ux
IIPOHULIAEMOCTH.

3HaueHue MarHusi B MeTabosn3Me pacTeHud. MarHuili B coctaBe xJiopoduuia,
CXOJACTBO XJIOpO(UIUIa U TeMOrJOOMHA KaK CBUJETENBCTBO €AMHCTBA OPTraHUYECKOTO



MHpa.

Cepa 1 ero OCHOBHBIE COETMHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3aIuy KIETKH,
Y4aCTHE B OKHCIIATEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUSAX.

Muxkpoanementol. [lpencraBieHus o poiau MHUKpPOIJIEMEHTOB B MeETa0OJIU3MeE
pacteHuii. OCOOCHHOCTH MOCTYIJIEHUSI MHMKPO3JIEMEHTOB B pacTeHuss. CHHEprusMm u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUI.

PacturenbHasi nuMarHocThka W METOAbl WACHTH(PUKAUKUM HEAO0CTaTKa/M30BbITKA
anemeHToB nutanud. [Ipakruueckas padota «PacTurenbHas JUAarHOCTUKAY.

HccnenoBarenbsckas padota «OlLeHKa COCTOSHNS KOMHATHBIX PACTEHUH, paCTEHUH
Ha IIKOJIbHOM TEepPUTOPUH, YCTAHOBKA MPUUYMH MATOJIOTMUECKUX COCTOSHUM (ITpU

HaJIAYUHN ).
HccnenoBatenbekas pabora «OlieHKa BIUSHUSA Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHHE PACTCHHH (COCTaBJICHUE PA3IMYHBIX ITOAKOPMOK )».

4. Pezynamoput pocma pacmenuii. 3awuma pacmenuii (4 uaca)

[Tonsitue o perymsitopax pocta pacteHU. CTUMYIATOPHI pocTa - (PUTOTOPMOHBI
(aykcuHbI, THOOEPEIUTUHBI, IUTOKUHUHBI). NHrHOUTOPBI pocTa pacTeHui: 1. mpupoaHbie
(abcum3oBasi KHCIIOTa W HEKOTOpbIe (PeHOJbHBIE BellecTBa (MKyMapoBas, KOpUYHas,
CaNMIIWIIOBAasl K-Thl), 2. CHUHTeTHYecKHe (MOP(AKTHUHBI, pEeTapAaHThl, AePOIUAHTHI,
JECUKaHThI, TepOuuabl). OUTOMOHUTOPHUHI M OLEHKA COCTOSIHUS PaCTEHUH.
CoBpemeHHbIe criocoObl MOHHTOpHUHTA. [IpakTHueckass pabora «DOUTOMOHUTOPUHT H
OLIEHKa COCTOsIHUA pacTeHuil. COBpeMeHHbIE CTIOCOOBI MOHUTOPUHTA.

UccnenoBarensckast pabota «BnusiHue rerepoaykcuHa Ha mpopacTtanue (pocT Ha
Pa3HBIX CTAUAX, B PA3HBIX YCIOBUAX) PA3JIMYHBIX PACTEHUI.

3amura pacTeHHil OT BpeauTeseil: ocHOBBI Ouomeronaa. [Ipaktuueckas pabdora
«HCeKkTapuu: npaBuiia U YCIOBUS Pa3BEACHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanasn u noueeHHas Ky1bmypbl, UX NPUMEHEHUE 6 GbIPAUUEAHUN
pacmenuii. Quzuonozus pacmenuii (8 uacos)

Bonnas, necuanas U NMOYBEHHass KyJbTYpbl, UX NPUMEHEHUE B BBIPAILIMBAHUU
pactenuii. [IpoBenenne Boabl B KopHe u crebine pacteHuil. [lpaktuueckas pabota
«KopHeBoe naBneHue».

Boaubiii pexuM pacTeHWi: CTPOEHUE YCTHHUIL: (PAKTOPHI, BIUSIONINE HA HUX
PACKpbITUE U 3aKpbITHE. 3HAUYCHHE MEXaHU3Ma PEryJIslNU UCIIAPEHUSI BlIard PACTCHHUEM.
[IpakTuueckas padota «lIpuroroBneHue npemnapara yCTbUIl METOJIOM CIIETIKA.

UccnenoBarenbckue palboThl: «BnusHue yciaoBuil colaepkaHus pacTEHUU Ha
KOJINYECTBO YCTBHILY.

DoTOCHHTE3 - YHUKAJBbHBIA Tpoliecc pacteHuil. TeMHOBass u cBeToBasi (pa3bl
dboTocunTe3a. 3HaueHue (POTOCUHTE3a NSl KUBBIX OpraHu3MoB. lIpakTuueckas padora
«DyHKIIMOHANbHAS ~ JIMAarHOCTUKA PACTEHUA 1O  AKTUBHOCTH  XJIOPOIJIACTOBY
UccnenoBatenbckass pabora «Ompenenenue xmopodunna A u b, oueHka
(hOTOCUHTETUYECKOM aKTUBHOCTH PACTeHUH U (DAKTOPOB, BIUSIONIUX HA HEEY.



@axkTOpbl POCTa PACTEHHUM: BO3AYX M a’pauud. [log3zeMHoOe ApIXxaHuWE pACTEHUM:
COCTaB IOYBEHHOrO0 BO3AyXa, ra3zoobomeH. [ a3000mMeH 1pu OeCrOYBEHHOM
BbIpamuBanuu. [lpakruueckass pabora «Anpauus, CO2 u O2. J[pIxaHue pacTECHU.
[Ipaktuueckas padora «/[pIxaHue pacTeHUI: OLlEHKAa HHTEHCUBHOCTH JIbIXaHUS PACTEHUMN
U TJIO/I0BY.

UccnenoBarensckue paboThl: «BnusiHue cnocoba BblpaluBaHus (CocTaBa
MUTATEILHONW CMECH, CXEMbl BHECEHHMSI) Ha POCT U Pa3BUTHSI PA3IMYHBIX PACTECHUII.

6. Kynremypuoie pacmenusn. Cospemennvie acnekmot cenexyuu (20 uacos)

Kak dyenoBek crtanm wucmnosb3oBaTh pacTeHUs? CBs3b pa3BUTHUS [UBUIU3AIUU
YeJioBeKa M OfoMallHuBaHUS pacTeHuid. Jlomectukanusa. uckyccus «JlomecTukaims,
BCE JIM pacTeHUS ¢ OSKUBOTHBIC, KOTOpPHIE JKHUBYT PSAJIOM C UYEJIOBEKOM WM
OJIOMaIIHUBAOTCS? MOXXHO JIM CYUTATh TapakaHa OJOMAITHEHHBIM KUBOTHBIM 7))

HacnencTBeHHOCTh U M3MEHYMBOCTD - OCHOBHBIE CBOMCTBA JKMBBIX OPTraHU3MOB.
N3menuuBocth. Buabl u3menumBocTh. [Ipaktuyeckas pabora «MoaudukanronHas
U3MEHYUBOCTD (JIUCThS, UTOJIKK C OJHOTO JCPEBa)».

I'en - wmarepuanbHBII HOCUTEIb HACIEJICTBEHHOCTH UM HW3MEHYUBOCTH.
HykneunHnoBble KHUCIOTHI. JloKanu3aius reHEeTUYECKOro marepualia B KieTke. Jlenenue
kierok. Permukamus JJHK. OcHoBHas gorma mosekymspHoi Ouonoruu. TpaHCKpUIITHS.
Tpancnsuusa. Myrtanuu. [paktudeckas padbota «I'eH - HHCTPYKITUS 10 COOpKe KIETKH (Ha
oucepe win KOHCTpYKTOpe)». IIpakTuueckas pabota «MyTtarus Ha OyTepopose (6o
00BEKT U3 Tpenbaylieil paboThl, T/1€ U3MEHEHUE UHCTPYKIUU TPUBEIET K U3MEHEHHUIO
BHEITHETO BUJAa O0BEKTA)».

DddexT OyTBUIOYHOTO TOPJIBIIIKA W TeHETHYECKoe pazHooOpasue. UTo Takoe
reH0aHk? 3aueM COXpaHATh T€HETHYEeCKHue pecypchl pacteHuit? OCHOBHBIE CIIOCOOBI
COXpaHEHHs TeHETHYECKUX PECYpCOB pacTeHuH (ex situ u in situ).

3nauenue pabor H.M. BapuioBa. 3akoH romosiormueckux psanoB. LleHTps
MPOUCXOXKAEHUST KyabTypHbIX pactenud H.M. BasummoBa u ILM. JXykosckoro.
[Ipaktrueckas padora o rpynmnaMm «OTKy1a Ha HAIUX CTOJIAX (PPYKTHI/OBOIIN/3ITAKI.

OcHoBHbIe MeTonbl ceneknuu. [ubpuamzanus. Popmbel oTO0pa. OCHOBHBIC
HAIPABJICHUS CEJICKIIUU: YIYUIICHHE YPO’KaWHOCTH, YCTOMYMBOCTH K OMOTUYECKHM U
abmotnyeckuM (akropam. [IpakTuueckas padorta «BsipammBaem ropox. Kak mposecTu
CKpEILMBAHUE Yy TOPOXay.

Ectp 1nu xu3Hpb B mnpoOupke? bBHOTEXHONOTUA KYJIbTYPHBIX PAaCTEHHIA.
UccnenoBarensckast pabota «BwlpammBanue pacTeHuii B TpoOupKe» (MOXKHO
BOCIIOJIB30BAThCSL  pe3yJibTaTaMU MPEABIAYIINX HSKCIEPUMEHTOB IO COCTaBIECHUIO
MUTATEIbHBIX PACTBOPOB JJISI PACTCHHUI).

Kak  yenoBexk  Moxer  MoaubuuupoBaTh  pacteHus?  ['eHeTnueckoe
penaktupoBanue.  COBpeMEHHbIE  MOAXOAbl W JIOCTHKEHUS  T'€HETHYECKOTrO
penaktupoBaHus pacteHui. [IpakTuueckas pabota  «I'€HOMHBIEC HOKHHUIIBI
(MmonenmpoBanue pabotel cucreMbl CRISP-Cas).



7. Pacmumenvnasn npooyxkuus. (8 uacos)
HanzemHuble u no3emMHubie opranbl pacteHuid. [loder 1 BuaOU3MEHEHHBIH MoOer
pactenuil. CriocoObl pa3MHOKEHUS PACTEHUH.
[lonsTne o KauecTBE MNPOAYKTOB nuTaHus. [IpoOnembl  KOHKYypEeHLHMH
OTEYECTBEHHBIX MPOJYKTOB IUTAHUA C UMIIOPTHBIMU. JIOTMCTHKA TOCTaBKU U CPELCTBA

coxpaHeHus: NpoAykToB mnurtanus. [lpaktuueckas pabora «lIpenenpHo aOMyCcTUMBIE
koHueHTpauu (I1JIK) u meTonbr KOHTpossi 0€30MacHOCTH PACTUTEIBHBIX MPOJTYKTOB
MUTAHUS.

Mukpo3eneHs: mojie3HocTh U TexHosorus. MccnenoBarensckas padora «Onenka
KauecTBa BBIPAIICHHOW MUKPO3eJIeHN» (JTM00 CBOsI, TUOO U3 Mara3uHa).

XUMHUYECKHUH aHaIu3 MIPOYKIIUH. OcHOBBI CHEKTPOPOTOMETPHH.
[Hotenmmometpusi. Xpomarorpadus. [Ipaktuyeckas padora «MeToIbl OLIEHKH KauecTBa
pPACTUTENIbHOM MPOJNYKIMHM: XPAHEHHWE M COXPAHHOCTh MUTATEIBHBIX BeEIIECTB» (IO
JOCTYITHOMY 000PY/I0BAaHHUIO).

Uccnenosarensckas padora «Omnpenenenue ButamuHa C MeTooM 0OOpaTHOTO
TUTPOBAHHUS B IJIOZAX HA PA3HOM CPOKE (Croco0e) XpaHEHUs».

IINTAHUPYEMBIE PE3YJIBTATHI
OCBOEHUSA KYPCA BHEYPOUHOMH JEATEJbHOCTH

3aHATHA B paMKax IMporpaMMbl HallpaBlICHbl Ha oOOecredYeHue JOCTHKEHUS
IIKOJbHUKAMU  CJICAYIOIIUX  JIMYHOCTHBIX, METANpPEAMETHBIX U  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE Pe3yJibTAThI:

B cghepe epasicoanckoeo socnumarusi: TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM
NEATEIBHOCTA TPU  BBITIOJHEHUM HCCICAOBAHUM U TMPOEKTOB, CTPEMJICHHUE K
B3aUMOTIOHMMAaHHUIO ¥ B3aUMOIIOMOIIIH.

B cpepe nampuomuueckozco éocnumanus: OTHOIICHHE K OMOJIOTHH KaK K BaKHOMU
COCTaBJISIIOIIECH KYyJIBTYpbl, TOPJAOCTh 3a BKJIaJ POCCUUCKUX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKH.

B cgepe oyxosno-npascmeennozo socnumanusi: TOTOBHOCTbH OIICHHUBATh
MOBEJCHNE W TMOCTYNKH C TMO3UIIMU HPABCTBEHHBIX HOPM W HOPM SKOJOTHYECKOMU
KYJIbTYpbI; IOHUMaHUE 3HAYMMOCTH HPAaBCTBEHHOTO aCTEKTa JACATEIbHOCTH YEJIOBEKA B
MEIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumarnus: TIOHUMAHWE PO OHOJIOTMH B
(hopMUPOBAHUHT ICTETUUECKON KYJIBTYPHI JIAYHOCTH.

B cgepe duzuueckoco eocnumanus, Gopmuposanus Kyremypul 300p0o8us U
IMOYUOHANILHO2O 01A20N0AY4Us. OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO U
yCTaHOBKA Ha 37]0pOBBIM 00pa3 KU3HU (3J0POBOE MUTAHKUE, COOTIOICHUE TUTHEHUYECKUX
MpaBUJI M HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, peryisipHas pu3ndecKas
AKTUBHOCTB); OCO3HAHHE MOCIEICTBUI U HEMPUSATHE BPEIHBIX MIPUBbIYEK (YyHIOTpeOIeHNE



AJIKOTOJISI, HAPKOTUKOB, KYpeHHUE) U HHBIX (DOPM Bpeia st PU3HIECKOTO U ICUXUIECKOTO
3I0POBBS; COOMIOJICHUE TMpaBWJl O€30MACHOCTH, B TOM YHCJIE HaBBIKM 0O€30MacHOro
MOBEACHUS B MPUPOHON cpene; chOpMUPOBAHHOCTh HABBIKA pe(IIeKCUH, yIpaBiIeHUE

COOCTBEHHBIM 3MOLIMOHAIBHBIM COCTOSIHUEM.

B cgepe mpyoosozo éocnumanus: aKkTUBHOE ydacTHE B PELICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOPOJAa, Kpas) OUOJOTMYECKOM M DKOJIOTHYECKOU
HAIPaBJICHHOCTH, WHTEpPEC K MPAKTHUECKOMY H3y4YeHHUI0 MNpodecCuid, CBSI3aHHBIX C
OuoI0THe.

B cghepe sxonocuueckoco socnumanusi: OpHEHTALMS HAa IPUMEHEHUE
OMOJOTMYECKUX 3HAHUU NIPU PEIICHUH 3a7a4 B 001aCTH OKPY’KaIOILIEH Cpe/ibl; OCO3HAHHE
HKOJIOTMYECKUX MPOOJIeM U MyTel UX PelIeHHs]; TOTOBHOCTh K YYaCTHIO B MPAKTHYECKOU
NEATEHOCTU SKOJIOTMYECKON HAIIPABICHHOCTH.

B cghepe nonumanusa yennocmu nayunoeo no3Hanus: OpHEHTALUS Ha
COBPEMEHHYIO CHCTEMY Hay4yHBIX MPEJICTaBICHU 00 OCHOBHBIX OHOJIOTHYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS35X Y€JIOBEKA C IIPUPOJHOM U COLMAIIBHOM CPELIOH;
NOHUMAaHHE POJIM OMOJIOTMYECKOM HayKd B (POPMUPOBAHUHU HAYUYHOTO MUPOBO33PEHUS;
pa3BUTHE HAy4YHOU JIFOOO3HATENbHOCTH, UHTEpPECa K OMOJIOTMYECKOM HayKe, HABBIKOB
UCCJIEA0BATEIBCKON JIEATEIIBHOCTH.

B cghepe aoanmayuu k usmensarowumcsa ycaosusam coyuanbHou U npupooHol
cpeobl:  aJieKBaTHas OIEHKA U3MEHSIOIIUXCS YCIOBU; MPUHATHE PEIICHUS
(MHIMBHYaTbHOE, B TPYMIE) B HU3MEHSIOIIMXCS YCIOBHUSIX HAa OCHOBAaHWM aHANM3a
Ouonorudecko HHQOpMAIMKM; TUIAHUPOBAHHWE JIEWCTBUM B HOBOM CHUTyallud Ha
OCHOBAHUH 3HAHWUN OHMOJOTHYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe pe3yJbTAaThI:
B cgpepe oenaoenus ynusepcanoHvimu yueOHbIMU NO3HABAMENbHBIMU OCUCTNBUAMIU.
ba3oBbIe JTIOrHYECKUE TEUCTBUS:

* BBIBIATH U XapaKTepHU30BaTh CYIIECTBEHHBIC NIPU3HAKA OHUOJIOTHUYECKUX
00BEKTOB (SIBIICHUN);

* yCTaHaBIIMBaTh CYIIECTBEHHBIM TPU3HAK KIacCHUPUKAIMK  OHOJIOTHUCCKHUX
00BEKTOB (SBJIICHHMM, TPOIIECCOB), OCHOBAHHUS i1 OOOOIIEHHWS M CpaBHCHHS,
KPUTEPUU MTPOBOJMMOTO aHAIIN3A;

* ¢ y4€TOM MpEJI0KEHHOW OMOJIOTMYECKOM 3a7]aud BBISBISATH 3aKOHOMEPHOCTU U
IPOTHBOPEUYMSI B pacCMaTpuBaeMbIX (akTax W HAOIIOJACHUAX; TMpejaraTh
KPUTEPUH JJIS1 BBISIBICHUS 3aKOHOMEPHOCTEW M TPOTUBOPEUHI;

* BBIBIATH JeuIuTel WHGOPMAIMW, JAHHBIX, HEOOXOMUMBIX JJIS pEHICHUS
ITOCTABJICHHOM 3a1a4H;

*  BBUIBJIITh TPUYUHHO-CJICIACTBEHHBIC CBS3M TNPH HM3YYCHHH OMOJIOTHYECKUX
SIBJICHUM W TIPOIIECCOB; JejaTh BBIBOABI C HCIOJb30BAHHEM JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUYCHUN, YMO3aKIIOUEHUN 1O aHAJIOTuH, (PopMyIupoBaTh
TUIIOTE3bI O B3aMMOCBS3SX;

* CaMOCTOATENIbHO BBIOMpPATh CHOCOO pelieHHs y4yeOHOM OMOJOTMYEecKON 3ajauu
(cpaBHHMBATh HECKOJBKO BApHAHTOB PEIICHUS, BELIOMpATh HanboJee MOoIXOAAITIN ¢




y4€TOM CaMOCTOSITENILHO BBIJICICHHBIX KPUTEPHUEB).

ba3oBbIe MCCIIEIOBATEIBCKUE JCHCTBUS:

HCITOJIb30BaTh BOMPOCH! KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT ITO3HAHWS,
GbopMyITHpOBaTH BOINPOCH], (PUKCHUPYIOMIME pa3pblB  MEXKIy pEaTbHBIM |
KEJIAaTeTbHBIM  COCTOSSHUEM  CHUTyallMd, OOBEKTa, W  CaMOCTOSITEILHO
yCTaHABJIMBATh UCKOMOE M JIAaHHOE;

dopmupoBaTh  TUMOTE3y OO0  HCTUHHOCTH  COOCTBEHHBIX  CYXKJICHHI,
apryMEHTHPOBATh CBOIO IMO3UITNIO, MHECHUE;

IIPOBOJMUTH IO CAMOCTOSTEIBLHO COCTABIICHHOMY TUIaHY HAOIOACHUE, HECTIOMKHBINA
OMOJIOTUYCCKUN DKCIIEPUMEHT, HEOOJIBIIIOE HCCICAOBAHUE IO YCTAHOBJICHUIO
0COOCHHOCTEM OMOJIOoTUUecKoro 00beKTa (Iporecca) u3ydeHus,
NPUYUHHO-CIICJICTBEHHBIX CBS3CH W 3aBUCUMOCTEH OHOJIOTHUECKHX OOBEKTOB
MEXTy CO0O0M;

OIICHMBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHIO, TMOJYyYECHHYIO B
X0JI¢ HaOJIIOICHUS M SKCIICPUMECHTA;

CaMOCTOSATEIBLHO (OPMYJIMPOBATh OO0OOIIEHUS W BBIBOJLI IO pe3yibTaTaM
NIPOBEIEHHOTO HAOJFOJCHMS, DKCIEPUMEHTA, BJIAJICTh WHCTPYMEHTAMH OICHKH
JIOCTOBEPHOCTH TTOTYYEHHBIX BBIBOJOB M 0000IICHHUI;

IPOrHO3UPOBATH BO3MOXKHOE JaJIbHEIIee pa3BUTHE OUOJIOTMYECKUX MPOIIECCOB U
UX TIOCNEACTBUS B AHAJOTHYHBIX MJIM CXOJIHBIX CUTYallMsAX, & TAKKE BBIIBUTATh
NPENONIOKEHUsI 00 UX Pa3BUTHUU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ nadhopmarmeii:

NPUMEHSTh Pa3InYHBIE METOJIbI, HHCTPYMEHTBI M 3aIpPOCHI P IMOUCKE B 0TOOpE
Owonormueckoil WHQPOPMAIMU WM JaHHBIX W3 HUCTOYHUKOB C YYETOM
peIOKEHHON yaeOHOM OMOIOTHUYeCKOM 3a/1auu;

BBIOMpaTh, AaHAJIW3HPOBATh, CHCTEMAaTU3HPOBATh W  HHTEPIPETUPOBATH
OMOJIOrMYECKYI0 HHPOPMAITUIO PAa3TMIHBIX BUIOB M ()OPM IPEICTABICHUS;
HaXOJIUTh CXOJIHbIC apPTYMEHTHI (TIOATBEPKIAIOIINE FIIH ONPOBEPTAIONINE OJTHY U
Ty K€ UJICI0, BEPCUIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;
CaMOCTOSTEIILHO BRIOUPATh ONTUMANIbHYIO (POpMY MpeACTaBICHUS HHPOPMAIINH U
WLUTIOCTPUPOBATH PEIIaeMbI€ 3a/1a4U HECIIOKHBIMUA CXEMaMHU, TharpaMMaMu, HHOU
rpaduKoil 1 UX KOMOUHAIUSIMU;

OIICHWBATh HAAEKHOCTh OMOJOTHYECKON HMHPOpMAlMM TIO  KPUTEPHSM,
NIPEITIO’KEHHBIM yUUTEIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSITEIHHO;
3alIOMHUHATH U CHCTEMATU3UPOBATH OMOJIOTUUECKYIO HH(OPMAIIHIO.

B cghepe osnadenus ynusepcanvuvimu yueonvimu KOMMYHUKAMUBHBIMU OCUCTNEUSMU
Oomienue:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJICHUS, BhIpaKaTh SMOILMU B MPOIIECCE

BBIMIOJIHEHUS MPAKTUYECKUX U Ja00paTOPHBIX padoT;
BbIpaXXaTh ce0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX U MUCbMEHHBIX TEKCTAX;
pacro3HaBaTh  HeBepOalbHbIE CpEICTBA  OOIICHUS, MOHUMATh 3HAYCHUE

COMAJIBHBIX 3HAKOB, 3HATb MW PpPaCIIO3HABATL IIPCAIIOCBIIKH KOH(bJ'H/IKTHBIX



CUTYaIMi U CMATYATh KOH(DIUKTHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPCHHsI JPYTUX, TMPOSBIATH YBAXHUTCIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU popme (hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ IMAaJioTa W/WIN JUCKYCCHH 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOit
OMOJIOTHYECKON TEeMbl W BBICKA3blBaTh HWJEH, HAIICJCHHBIC Ha peEIICHUE
OMOJIOrMYECKOM 3a/1auu U MOJJep KaHue O1aroxenaTeIbHOCTH OOIECHUS;
COTIOCTAaBJISITh CBOM CYXKICHUS C CYXICHUSIMHU APYTMX YYaCTHUKOB JHAjora,
0OHapYyKUBATh PA3JINUUSA U CXOJCTBO TIO3UITUH;

NyOJIMYHO TPEICTaBIATH PE3YJIbTATHl BBITIOJHEHHOTO OHMOJIOTHYECKOTO OITbITa
(9KCTICpUMEHTA, UCCIIECOBAHMS, TIPOCKTA);

CaMOCTOSTEIILHO BBIOUPATh ()OPMAT BBHICTYIUICHHS ¢ YYETOM 3aJ1a4 IIPE3CHTAIIUU U
OCOOCHHOCTEH ayIUTOPUM M B COOTBETCTBHM C HHUM COCTaBJISITh YCTHBIC H
MTUCHbMEHHBIC TEKCTHI C UCITOJIb30BAHUEM MJUTFOCTPATUBHBIX MaTCPHUAJIOB.

CoBMecTHAs AeITENBLHOCTD (COTPYIHUYECTBO):

MOHMMAaTh M HWCMOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOM M WHAUBUIYAJIBHOMN
paboThl MPU PEIICHUH KOHKPETHOW OMONIOTrHYecKoi mpoOsaeMbl, 0O00CHOBBIBATH
HEOOXOAUMOCTh MPUMEHEHHUSI TPYIIOBBIX (POPM B3aUMOJEHUCTBUS MPU PEIICHUHU
MOCTaBJIEHHON y4eOHOM 3aa4H;

IPUHUMAThH LEJIb COBMECTHOMN NEATENBHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBHUS 10
e€ JOCTIKEHUIO: paclpeleNsTh PO, JOrOBAapUBATHCS, OOCYXKIaTh MpolecC U
pE3yJIbTaT COBMECTHOM pabOTHI;

yMeTh 0000IIaTh MHEHHS HECKOJbKUX JIIOACH, TPOSBISATH TOTOBHOCTH
PYKOBOIUTH, BBITIOIHATH MOPYYEHHUS, TOAUYUHSITHCS;

IUTAHUPOBATh OPraHU3allUI0 COBMECTHOM pPabOThI, OMpPENENsTh CBOIO POJb (C
y4€TOM MPEANOUYTCHU M BO3MOXKHOCTEH BCEX YYaCTHMKOB B3aUMOJCHCTBUSA),
pacrpenensaTh 3aJayd MEXAYy YJ€HaMH KOMaHJbl, Y4acCTBOBAaTb B TIPYIIIOBBIX
dbopmax paboTsl (006CY)IeHHs, 0OOMEH MHEHHUSIMHU, MO3TOBBIC IIITYPMbI U UHBIC);
BBITIOJHSTH CBOIO YaCTh PabOThI, JOCTUTATh KAYECTBEHHOTO pe3yIbTaTa 10 CBOEMY
HAIPaBJICHUIO U KOOPAHUHUPOBATh CBOU JIEUCTBUS C IPYTUMHU YJIE€HAMH KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOmMMUNA TPOAYKT MO KPUTEPHUSM,
CaMOCTOATENTBHO  CHOPMYJIMPOBAHHBIM  yYaCTHUKAMH  B3aWMOJICHCTBUS,
CpaBHUBATh PE3YJIbTAThI C UCXOHOM 3a7aueil U BKJIaJ Ka)KJI0ro WieHa KOMaH bl B
JOCTIKEHUE PEe3yJabTaTOB, pa3leNsaTh cPepy OTBETCTBEHHOCTH U MPOSIBIATH
TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEPE ITPYIIION;

OBJIQJIETh CHUCTEMON YHHBEPCAJIbHBIX KOMMYHUKATUBHBIX JE€HCTBUN, KOTOpas
obOecrieunBaeT CHOPMHUPOBAHHOCTH COIMANBHBIX HABBIKOB W AMOIIMOHAIHLHOTO
MHTEJUIEKTa IKOJIbHHUKOB.

B cgepe osnadenus ynusepcanvhvimu yueOHbIMU pe2yIamuUSHbIMU OeUCNBUAMU.
CaMoopranusanus:

BBISABIIATD HpO6J’I€MBI AJI1 pCHICHUA B JKM3HCHHBIX M y‘-IC6HBIX CUuTyalnu:ix,
HCIIOJIB3Y: OHOJIOTHYECKHE 3HAHUA,

OPUEHTHPOBATHCS B PA3JIMUHBIX MOJIX0AaX MPUHATHS PEIICHUN (MHAUBUIYaIbHOE,
MIPUHATUE PEUICHUS B TPYIIIIE, IPUHATHE PEIICHUN Tpynnoi);



CaMOCTOSITETFHO COCTAaBJIATH ANTOPUTM peUIeHHs 3a7add (WIM €ro 4YacTh),
BBIOMpATh CHOCOO pelieHus: y4eOHOW OHOJOTMYECKON 3amaduu C  y4y€Tom
UMEIOIINXCSA PECYpCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
[peilaraéMble BApUAHTHI PEILICHUN;

COCTaBJATh TUIAH JeHCTBHI (IUIaH peanu3alid HaMEUYEHHOTO ajropuTMma
pelleHus1), KOPPEKTHPOBAaTh MPEAJIOKECHHBI aNroOpuTM C y4ETOM MOJIy4eHUs

HOBBIX OMOJIOTUYECKUX 3HAHUN 00 U3yuaeMOM OHOJIOrMYECKOM OOBEKTE;
nenaTh BRIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMoOKOHTPOJIb (pediiekcust):

BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBALIUU U PEQIIEKCHH;

NaBaTh aJICKBATHYIO OLICHKY CUTYallMu ¥ MpeaaraTh IIad €€ N3MEHEHNS,
YUHUTBIBaTh KOHTEKCT U NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH IIPU
pemieHur  y4yeOHOM OMOJOrMYecKoW 3anayd, aJanTHpOBaTh pEIICHHE K
MEHSIOIHUMCS 00CTOSITENILCTBAM;

OOBSACHATh MPUYMHBI JTOCTHKEHUS (HEIOCTHKEHHS) Pe3ylIbTaTOB JEATEIbHOCTH,
JaBaTh OIEHKY NPUOOPETEHHOMY ONBITY, YMETh HAXOJWUTh TIO3UTHUBHOE B
IPOU3OIIEANIEH CUTYALNH;

BHOCUTh KOPPEKTHUBBI B JI€ITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIINXCS CUTYallUH, YCTAHOBJICHHBIX OLINOOK, BOZHUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJILTATA LIEIU U YCIOBUSAM.

OMOIMOHATbHBIN UHTSJIJICKT:

pas3indaTtb, HA3bIBATb W YIPABJTH COOCTBEHHBIMH OMOIIMSAMHN M OMOIHAMU

JPYTHX;
BBIABJIATH U dHAJIU3UPOBATH IIPUIHNHBI BMOHHﬁ;

CTaBUTh CeOsI HA MECTO APYroro 4elioBeKa, TOHMMAaTh MOTHBBI M HAMEPCHUS
ApYyroro;

PETyIMpoBaTh CIIOCO0 BHIPAKCHHS SYMOIIHH.

[Ipunsarue cedst U Npyrux;

OCO3HAHHO OTHOCHUTBLCS K IPYTrOMY YEIIOBEKY, €Tr0 MHEHHUIO;

pU3HABATh CBOE MPABO Ha OMIMOKY M TAKOE K€ TIPABO JPYToro;

OTKPBITOCTH ce0€ U IPYTUM;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIaJIETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYIATUBHBIX JICUCTBUM, KOTOpAs
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIUSl JIMYHOCTH), W JKU3HEHHBIX HABBIKOB JHUYHOCTH (yMpaBlieHUS COOOM,
CaMOJIMCIMIUINHBI, YCTOMYUBOTO ITOBEICHNUS ).

IIpenmMeTHBbIE pe3yJabTAaThl OCBOSHUS ITPOTPAMMBI
B no3naBarensHOM (MHTEIUICKTYalbHOM) cdhepe:
MPUOOPETEHHE OMbITA UCTIOJIB30BAHUS METOJOB OMOJOTUUYECKONW HAYKH C IIEJIBIO

M3y4eHHUsT OMOJIOTHYECKUX OOBEKTOB, SIBJICHUN U MPOILIECCOB: HAOJIOJCHHUE, OMHUCAHMUE,

IMPOBCACHUC HCCJIOKHBIX OMOJIOTMYECKUX OIBITOB M 9KCIICPUMCHTOB, B TOM YHCIIC C

UCIIOJIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX OMOJIOTHUECKUX MPUOOPOB U UHCTPYMEHTOB;

(I)OpMI/IpOBaHI/Ie YMCHHA MHTCTPUPOBATH OMOJIOTMYECKHE 3HAHMS CO 3HAHUSAMHU M3



ApYTruX y4eOHBIX MPEAMETOB ((PU3MKH, XUMUU, Teorpapuu, HICTOPUH, OOIIECTBOZHAHUS U
T. 1.);

- (dopmupoBaHUE YMEHUH pelIaTh yueOHbIE 3a1a4l OMOJIOTHUYECKOTO COJePKAHUS,
BBISIBJISITh  MPUYUMHHO-CIEACTBEHHBIE  CBS3H, IPOBOJUTH KAUECTBEHHBIE U
KOJIMYECTBEHHBIE PACUETHI, JIE1aTh BHIBOAbBI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

- (opMHUpOBaHUE YMEHHUS IUIAHUPOBATh y4eOHOE MCCIEIOBAaHUE WM MPOEKTHYIO
paboTy ¢ y4eTOM MOCTaBICHHOM LIeNU: GOPMYITUPOBATh NPOOIEMY, TUIIOTE3Y U CTABUTh
3a/layd UCCJEJI0BaHMs, BBIOMpATh AJEKBATHO IOCTABJICHHOW LIEIM METOMAbI, JeNaTh
BBIBO/JIbI 10 PE3YJIbTATAM HCCIIEIOBAHUS WM MPOEKTHOM €SI TeIbHOCTH;

- (¢opMupoBaHuWE  HUHTepeca K  YIIYOJeHUIO  OMOJIOTMYECKUX  3HAHMM
(npennpoduiibHas TOAroTOBKa U NMpodecCroHaNbHAsI OPUEHTALIMSI) U BEIOOPY OHOJIOTUU
KaK mpo(HIbHOTO MpeaMeTa Ha CTYIIEHU CPEAHEro MOJHOro 00pa3oBaHus [ Oyyiie
npodeccuOHaNbHOM NIEeSITEbHOCTH, B 00JAacTH OMOJOTHUU, MEIWLHUHBI, 3KOJIOTHH,
NICUXOJIOTUH, BETEPUHAPUH, CETTHCKOTO XO351UCTBA;

- BJAaJICHHE HaBbIKaMu paboTel ¢ HHPOpMaALMEld  €CTeCTBEHHO-HAy4YHOTO
coJiep KaHusl, MPEACTaBICHHON B pa3HOM (opme (B BHIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, TrpauKoB, AuarpamMm, MojeNel, U300paKeHUi), KPUTHUECKOro aHalu3a
MH(pOpPMAIH U OLIEHKH €€ I0CTOBEPHOCTH;

- yYMEHHE HWHTErpupoBaTh OMOJOIMYECKHE 3HAHMUS CO 3HAHMSIMM JIPYTMX YYEOHBIX
IPEIMETOB; UHTEPEC K YIIIyOJIEHUIO OMOJIOTMYECKUX 3HAHUN U BBIOOPY OMOJIOTMH Kak
npodUIBHOIO MpEeIMETa Ha YPOBHE CpelHero obmiero oOpa3zoBaHus Uil Oyayuiel
npo¢eCCUOHANBbHON JIeATENbHOCTH B o00JacTh OWOJIOTMM, MEIULUHBI, SKOJOTHH,
BETEpUHAPHUM, CEJICKOTO XO3siiCTBa, NHILEBON MPOMBIIIJIEHHOCTH, MCUXOJIOTHH,
UCKYCCTBa, CIIOPTA - UMETh YETKUE NPEJCTABICHUS O MAaTEPUATUCTUUECKON CYLTHOCTH
T€HOMOB JKUBBIX OPraHU3MOB M PETYIIALNIO UX pabOThI;

- 3HaHME OCHOBHBIX (DAKTOPOB OKpPYXAIOIIEH Cpelbl, BIMAIOIMIMX HA Pa3BUTHE U
CYIIECTBOBAHUE KHUBBIX OPTaHU3MOB, a1aNTaluil K (akTopaM OKpYy Karollen Cpeibl;

- 3HaHME OCHOBHBIX MOAXO0JI0B OMOTEXHOJOIUH, HCIIONb30BAHUS €€ JOCTHKEHUH B
COBPEMEHHON XKHU3HU YeJIOBEKa, OCOOCHHOCTH MCIIOJIb30BAHUS JKUBBIX OpPraHU3MOB IS
IIPOU3BOJICTBEHHBIX HYK/l YEJIOBEKA;

- 3HaHHME OCHOBHBIX MOJXOJ0B CEJEKUUU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHUH,
XapakTepu30BaTh TEHETUYECKH  MOAM(PHUIMPOBAHHBIE  PACTCHHs,  OINEPUPOBATH
NOHATUSAMHU, THOpUAM3AIMS, OTAAJNEHHas TUOpHIM3alusi, HWCKYCCTBEHHBIH OTOOp,
reTeposuc, Tpanchopmanus, MyTareHe3, TeHeTHUECKOE peJaKTHPOBAHNUE;

- TOHMMaHHE  MOJEKYJSIPHBIX  MEXaHM3MOB  pealu3aluyd  HacJIeICTBEHHOM



nH(popMaIKM U YMEHUE CBOOOITHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMU MOJIEKYJISIPHOU
OMOJIOTMH U €€ COBPEMEHHBIX HaNpaBJICHU — IeHOMUKHU, METareHOMUKH, TIPOTEOMHUKHU;

- 3HaHHUE OCHOBHBIX 3200JIEBaHUH YEIOBEKA, MEXaHU3MOB UX Pa3BUTHSI, CIIOCOOAX UX
JTUArHOCTUKHU U JICUCHMS,

- ¢bopMupoBaHUE YMEHHSI HCIIOJIb30BaTh MOHATUWHBIA ammapaT ¥ CUMBOJMYECKUN
SI3bIK TEHETUKH, TPAMOTHOE IPUMEHEHUE HAYYHBIX TEPMUHOB, IOHITUNA, TEOPUI, 3aKOHOB
U1 OOBbSICHEHUsT HAOJIOIaeMbIX OHOJIOTHYECKUX OOBEKTOB, SBJICHUW U TMPOIIECCOB,
MO3BOJISIONIUX 3aJI0KUTh (DYHIAMEHT HAyYHOT'O MUPOBO33PEHUSI.

B nieHHOCTHO-OpUEHTAalMOHHOM cdepe:

- 3HaHHWE, 4YTO TPUMEHEHHUE COBPEMEHHBIX TEXHOJOTHM MOJICKYJSIPHOW OHOJIOrUU
MO3BOJISIET YCHENIHO pellaTh TakKue 370007HEBHBIE MPOOJIeMbl, Kak oOXpaHa
OKpYXalollel cpefibl, COXpaHEHHE 3J0POBbs YeJIOBEKA, KOHTPOIb U BOCCTAHOBIICHUE
HKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayiab «Kak KMBOTHbICE M PAaCTeHUs] NPUCHOCAOJIUBAIOTCH» (IBOTIOLHOHHAS
akosiorus) 5-7 kiaaccol (34 yaca)

Tembl

OcHoBHOE conepxanue

JlesiTeJIBHOCTD

INKOJIBHUKOB

1. M1 ucciienyem
"KHBbIe 00beKTHhI (6 )

CBOICTBa M CTPOCHHE KUBBIX
OpraHu3MoOB (CTPOCHHUE KIIETKH).
But, 0coOb - Opranu3M Kak eIuHas
cucTteMa. Aanranuu
(mpucnioco6nenus). [Tonstue
TOMEOCTa3a )KMBOT'O OPraHU3Ma.
Cnioco0sI ero moAAepKaHus.
OrpaHnyeHuss MOPHOJIOTHICCKUX
U (QU3HOJOTUYCCKUX Al TaIHM.
[Touemy opraHu3Mbl He
CTAHOBATCSI OECKOHEUHO
OOJBIINMU, MAJICHBKUMH,
BCESITHBIM.

HccnenoBarenbckue paboOThI
«Bce mu (cuHUIIBI, OETKH,
Oepe3bl U T.]1.) OJJMHAKOBBIC?
DOTOKBECTY.

[TpakTuyeckast pabota
«CocraBnsiem KHUTY
PEKOPAOB  pacTeHHH U

JKUBOTHBIX HAICTO Kpas».

2. Biusinue
OKPYsKawleH cpeabl
HA )KUBbIE
opranu3msli (12 4)

DaKTOPBI OKPYKAKOIIEH CpeIbl
(abuotnueckue, OMOTHUYECKUE,
aHTpornorennsie). [Ipumepsr
a0MOTHYECKUX (DaKTOPOB,
OKa3bIBAIOIINX OCHOBHOE BIIUSTHUE
Ha KU3HEEATEIHBHOCTD KUBBIX
OpraHU3MOB: TEMIIEpaTypa, CBET,
BJIaXHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH IIPUCTIOCOOTICHUS
PKUBBIX OPTaHU3MOB K
abnotnyeckuM (hakTopam.
[Iprctioco6ieHst K OCHOBHBIM
abnotnyeckuM (pakTopam:
TEMIIEpaTypa, BIAXXHOCTh U CBET.

[IpakTrueckoe 3aHATHE
«Bet u Termno» (Kyouku
JIbJ1a B3BECUTD, IIOJIOKUTH B
yamku [letpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO - KTO OBICTpEe
pacTasin).

[IpakTrueckoe 3aHsATHE
«YT0 pacTBOpsiETCA B BOAEY
(axcniepuMeHT «OKuakui
nom»). [IpakTuueckoe
zansTre «uddysus
BEILIECTB B BOJIE
(pactBOpPBI)», «/IBH>KEHUE
PacTBOPOB IO I[BETKY.
[IpakTrueckoe 3aHsATHE
«JIen maaBaeT B BoJie
(aiicbepru, 3amMep3aHue
BOZI0eMOB)». [IpakTueckoe
3ansTHE «Jlen npu

3amMep3aHuu




pacimpsiercs» (pa3pylieHue
KaMmHs1 (mo4YBOOOpa3oBaHuE),
3aMep3aHue KJIETOK).
[IpakTrueckoe 3aHATHE
«IIly6a» (kyOukH JibJa
3aBEPHYThH B Pa3HbIN
MaTepHall, B3BECUTH).
[IpakTuyeckoe 3aHsTHE
«ITurmeHThI» (MOXKHO
pa3nenuTh Ha BATMaHe
KpacuTeIH U3
baomacTepoB».
[IpakTruyeckoe 3aHsATHE
«Kax >kMBOTHBIE MJIaBAIOT B
BOJIe» (DKCIEPUMEHT C
TTATICTKOM ).
HccnenoBarenbckue paboOThI
«BnusHaue cBera (Temia,
BJIQ)KHOCTHU, COCTaBa IMOYBBI)
Ha PacTEeHUS B
€CTECTBEHHBIX WJIH
MCKYCCTBEHHBIX YCIOBHUSIX)
(Ha TOCTYITHOM MaTepHaje).

3. Bi3aumoaeiicTBus

"KUBBIX OPIaHU3MOB
(4 9)

buornueckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTUS

MEXBHUIOBBIX B3aMOOTHOIIIEHU.
KoaBomtonus (XUITHUK-KEPTBA;

apa3uT-X035IMH) DBOJIOIUS
CTpaTeruii JOOBIBaHUS TTHUIIIH.

CoumanbHOCTh. BUbI- BCETICHIIBI.
[lepeyeHb pacTeHUIi- BPEAUTEIICH.

HccnenoBaTensckas pabora
«Habnronenus 3a
B3aUMOOTHOIICHUSIMU
"KUBOTHBIX IMPU TOOBIBAHUU
MUK (KOPMYIIKH JIJIs ITHUIL,
1711 TOPOJICKUX WJTH
CEIBCKHUX KUBOTHBIX). BeO-
KaMephI».
HccnenoBarenbckast

pabota

«PacnipocTpanenue
BHJIOB-CHHAHTPOIIOB B
HaIlle MECTHOCTH




4. Yej10BeK B )KU3HHU
pacTeHu u
SKUBOTHBIX? (6 1)

AHTpOIOreHHbIE (PAKTOPHI.
[IpaBaa 1, 4TO EPBOOBITHBIE
JTIOAM JKUJTA B TAPMOHUU C
npupooi. OJOMaIIHUBAHUE U
IpPUPYYEHHE KUBOTHBIX U
pacTeHuil. 3aueM cracarthb
BBIMHUPAIOIINE BUABI, KAK 3TO
nenatb. KynbTypHble pacTeHUs U
ux Aukue npeaku. [louemy BaxxHo
uX coxpaHsatb. PaznooOpaszue
KyJbTYPHBIX PACTEHUM U UX
3HAUEHHUE B KU3HU YEJIOBEKA.
KpacHas kHura Baiei
Teppuropun. Oco00 oxpaHsieMble
TEPPUTOPUH, 3aTTOBEAHUKH Poccun
U MUpA.

[IpakTnueckas padbota
«Pa3HooOpa3zue KyJabTypHBIX
PAaCTEHHUM B BalllEM
pETHOHE.
WccnenoBaTensckas pabora
«BrnussHUE aHTPOTTOTCHHBIX
(hakTOpOB HA pa3BUTHE
pacTEHUN B
ropojie/HaceJICHHOM
MTYHKTE.
OKCKypcHs/TIpaKTHYECKast
pabota «OOIIT B Bamem
pPETHOHE - YHUKAIbHBIC
OOBEKTHI TPUPOJIBI.

5. Dkojoruueckue
Humu (6 4)

buocdepa - oiHa U3 BAXKHEUITUX
obomouek 3emun. Yto Takoe
«OKOJIOTHUECKHE HUIIN» U KaK OHU
dopmupyrorcs? opmupoBaHue
3HaHUH 110 OMOPa3HOOOPA3HIO
KU3HEHHBIX POopM,
MIOBEJICHYECKUX MPHUCIIOCOOICHUH,
Mo TM(DUKAITMOHHAS] N3MEHIHBOCTD
(Ha 6a30BOM ypOBHE).
PacTutenbHbIe COOOIIECTBA U KX
TUTBL. Pa3BUTHE U CMEHBI
PACTUTEIbHBIX COOOIIECTB.

HccnenoBatenbckue paboThl
«IKOJIOTHYECKHUE HUIIHA
BOKPYT TeOs - ONHMCAaHUE
(haKTOpPOB OKpyXaromiei
Cpenb».
HccnenoBaTenbckue paboThI
«DeHoIornYecKne
HAOJIIOICHUS).




KoauuecTBO 9acoB

DJIeKTpOHHbIe HU(POBBIE

Ne Tema ypoka IIpakTuyeckue Aata o0pa3oBare/ibHbIE
n/n Bcero Teopust paGoTHI H3y4eHHust pecypebi
1 CBOIICTBA U CTPOEHUE KUBBIX 1 1 bubnuorexa [JOK
' OpraHu3MOB https://m.edso0.ru/863cca60
9 Bun, 0coOb — oprannsma kax 1 1 bubmmorexa [IOK
' eIIMHAs CUCTeMa. https://m.edso0.ru/863cca60
bubnuoteka [JOK
3. | Ananraupm. 1 1 https://m.eds;f).ru/863cccOe
4 [TonsTHE TOMEOCTa3a KUBOTO 1 1 bubmmoreka [IOK
' OpraHm3Ma. https://m.edsoo.ru/863cccOe
bubnuorexa [JOK
5. Cnocober ero noanepxanus. 1 1 https://m.edsoLcIJ.ru/86300f56
5 OrpaandeHust MOPQPOTOTHIESCKIX 1 1 bubnuorexa [JOK
' 1 (GU3UOJOTMUCCKUX aalTallni. https://m.edso00.ru/863cd0c8
1. DaKTOPBI OKPYIKAIOIIEH CPEIbI. 1 1 BH6H.HOTeKa HoK
https://m.edso0.ru/863cd9ce
8 [TpuMepsr aOMOTHYECKHUX 1 1 bubnuoreka [JOK
' (baxTOpOB. https://m.edso0.ru/863cd65e
OcHOBHBIE 3aKOHOMEPHOCTH
9 MIPUCIIOCOOJICHUS KUBBIX 1 1 bubnuoreka [JOK
OpPraHu3MOB K AOMOTHYECKHM https://m.edso0.ru/863cdb36
(hakTopam
0. abmonmec gacopan: 1 ) Bumiotera LIOK
TeMITepaTypa, BIakHOCTh 1 CBCT. https://m.edsoo.ru/863cd3de
11 [IpakTnueckoe 3ansatue «L{Ber u 1 1
TEII0»
12 [IpakTrueckoe 3ansatue «Uro 1 1
pacTBOpsieTCs B BOJE»
13. [IpakTrueckoe 3ansatue «Jlen 1 1
IIJIaBa€T B BOJIEN
14, IIpaxTuueckoe 3anarue «Jleg npu 1 1
3aMep3aHUum»
15. | Ilpaktuueckoe 3anarue «I1lyda» 1 1



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863cd0c8
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cd3de

16.

[IpakTrueckoe 3ansTHe
«IIurmeHTB

17.

[IpakTnueckoe 3anstue «Kak
YKUBOTHBIE TUIABAIOT B BOJIE»

18.

Uccnenosatenbcekas pabora
«BnusiHue cBera (Terua,
BJIQKHOCTH, COCTaBa MOYBHI) Ha
pacTeHus B €CTECTBEHHBIX HITH
WCKYCCTBEHHBIX YCIOBHSX.

19.

3aKOHOMEPHOCTHU Pa3BUTHS
MEXBHUJOBBIX B3aMMOOTHOIIIEHHH

bubmmoreka [IOK
https://m.edso0.ru/863cdb36

20.

DBOJIIOIHS CTPATETU TOOBIBaHUS
UL,

bu6moreka [IOK
https://m.edso0.ru/863cd3de

21.

UccnenoBatennckas padota
«Habmrogenus 3a
B3aMMOOTHOIICHUSIMH YKHBOTHBIX
pH JOOBIBAHUH TTUIIIN

22.

WccnenoBarennekas

Pabota «PacmpocTpanenue
BHJIOB-CHAHTPOIIOB B HAIlIEi
MECTHOCTH»

23.

AHTpOIOTEeHHBIE (haKTOPBIL.

bu6mmoreka [JOK
https://m.edso00.ru/863ce568

24.

O,Z[OMaH_IHI/IBaHI/Ie U IIPpUPYUCHUC
KHUBOTHBIX U paCTeHHﬁ.

bubmuoreka [JOK
https://m.edso00.ru/863ce73e

25.

Kpacnas knura Barieit
Tepputopuu. Oco00 OXpaHsieMbIe
TEPPUTOPHUH, 3aIIOBETHUKH
Poccuu u mupa.

bu6mmoreka [JOK
https://m.edso0.ru/863ce8ec

26.

[IpakTnyeckas pabota

«PazHo00pasue KyabTYpHBIX
pacTeHMI B BallIEM PETUOHEY.

217.

HccnenoBatenbckas padora
«BnusiHEE aHTPOTIOTEHHBIX
(hakTOPOB HA pa3BUTHE PACTCHHIA
B TOPOIC»



https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cd3de
https://m.edsoo.ru/863ce568
https://m.edsoo.ru/863ce73e
https://m.edsoo.ru/863ce8ec

28.

[Ipaktuyeckas padora «OOIIT B
BAaIlIEM PETHOHE - YHUKAIbHbIE
00BEKTHI PUPOIBD»

29.

Buocdepa - otHa U3 BaKHEHITNX
00oJouex 3emMin.

bu6mmoreka [IOK
https://m.edso00.ru/863cf684

30.

PopMHUpOBaHKE 3HAHUH 110
OMOpPa3HO0OPA3HIO KUIHESHHBIX
(dhopm, MOBEIEHYECKUX
MIPUCTIOCOOTIEHH I

bu6mmoreka [IOK
https://m.edso00.ru/863cf508

3L

PacturensHbie coO0IMIECTBA U UX
THITBL.

bubmmoreka [IOK
https://m.edso00.ru/863cf684

32.

Pa3BI/ITI/Ie U CMCHBI paCTI/ITe.]'H)HBIX
COOOIIIECTB

bu6moreka [IOK
https://m.edso00.ru/863cf684

33.

UccnenoBaTenbckue paboThl
«DKOJOTUYECKHUE HUIITK BOKPYT
Te0s - onrcaHue GaKkTOPOB
OKpYKarolen Cpeibh»

34.

HccnenoBaTenbckue paboThl
«DeHoNnoTHYeCKHE
HaOJIFOICHUS

Bcero:

34

19

15



https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf508
https://m.edsoo.ru/863cf684
https://m.edsoo.ru/863cf684
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