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HOACHUTEJBHAS 3AIIMCKA

AKTYaJIbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma paspabotana B
COOTBETCTBUM C TpeboBaHUsIMH DenepalbHOr0 rocyJapCTBEHHOr0 00pa3oBaTEIbHOIO
CTaHIapTa OCHOBHOTO OOIIero oO0pa3oBaHMs, OPHEHTHPOBaHA Ha oOOecreueHue
WHIUBUYTBHBIX TOTPEOHOCTEH OOydYalomuxcss ¥ HampaBieHAa Ha JOCTIKEHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eTOM BbIOOpa y4YaCTHHMKaMH OOpa30BaTEIbHBIX OTHOIICHUM KYpCOB BHEYPOUYHOMU
JEeSTEIBHOCTU. ITO MO3BOJISIET 00ECIeUnTh €AMHCTBO 00s13aTenbHBIX TpeboBanuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMS: HE TOJILKO Ha YPOKE, HO U 3a €ro
npeneaamu.

AKTyaJIbHOCTh ~ pe€ajiM3allui  JTaHHOW  MpOrpaMMmbl  OOYyCIIOBJIEHAa  caMoi
0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATENBCKOM ACSITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TO3HABATEILHOTO MHTEpEca peOeHKa, SBISICTCS 3aJI0TOM YMEHUS TUIaHUPOBAThH
To0bIe ACHCTBUS U BAXXHBIM YCIIOBUEM YCIICITHOM pean3aiuu uaei. Jlroopie n3aMeHeHHUsI
COBPEMEHHOT0 O0O0IlecTBa CBSI3aHbI C TPOEKTaMU U UCCIIEJIOBAHUSIMH — B HaykKe,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaronierocst spisieTcs (OPMUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-
UCCIIEI0BATENbCKOM NeATEIbHOCTH.

[Iporpammoil npeaycMOTpeHO (POPMUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHSI 3HaHWUW, a TaKKe M TMPAKTUYECKOTO OMbITa padoThl € J1abOpaTOPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTEIbHOW W  HAYYHO-HCCIIEOBATEIbCKONW  JCSATEIBHOCTH
npeaycMaTpuBaloT (GOPMUPOBAHUE Y OOYYAIOUIMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOObI CAMOBBIPAKECHUS U UHIUBUIYAIbHOCTU CYXKICHUH.

Jlns monmHOro ywera mOTPEeOHOCTEM ydauuxcsi B MPOrpaMME HCIOJIb3YeTCs
nudepeHIMPOBaHHBIA TOAXO0J, YTO CTUMYJIMPYET Yy4aIllerocs K YBEIUYEHUIO
MOTPEOHOCTH B MHIANBUYATbHON, MHTEIUIEKTYAThHOW M MIO3HABATEIHLHOU JIEATETLHOCTH
Y Pa3BUTHUIO HAYYHO-HCCIIEIOBATEIHLCKUX HaBBIKOB. [Iporpamma ctanet BocTpeOOBaHHOM
B IEPBYI0 Ouepelb IIKOJIbHUKAMHU, KOTOPbIE HWMEIOT CTOMKWWA HWHTEpEC U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA,
€CTECTBEHHBIM HAayKaM U TEXHOJOTHSIM.

B nmoapocTkoBOM Bo3pacTe ydamuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JIaCTM 3HAHUM, HAyYHOM HAMpaBICHUU WIM MNPpodhecCHOHATHHOM
nesTenbHOCTH. Takum 00pa3oM MPOUCXOAWT (HOPMHUPOBAHME TMO3HABATEIHHOU W
MPO(ECCUOHATIEHON COCTABIISIONICH JTUYHOCTH, MIOMOTAET ydaleMycsl B OMpeaesieHun
OyyIero KU3HEHHOTO ITyTH U B IPO(PECCHOHATEHOM BHIOOPE TIOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE JKeJIaHUE MTKOJIhHUKA
K TO3HAHWIO HOBOTrO, PACHIMPEHUIO W YTIyOJNEHUIO COOTBETCTBYIOLIMX 3HAHUU, U



MOJIyYEHUIO HOBBIX B TOM YMCIJIE NPAKTUYECKUX HABBIKOB, a TAK)KE€ MOTHBUPYET
ydaierocsi Ha mpohOpUECHTAIIHIO.

[IporpamMmMa HalejaeHa Ha MOMOIIb peOCHKY B OCBOCHHU OCHOB OpTaHU3allUU U
OCYILIECTBIICHUSI COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENLCKON IEATENbHOCTH, & TAKXKE B
NpUOOPETEeHUH HEOOXOAMMOTO OmbITa Ui paboThl HaA  WHAUBUAYAIbHBIM
MCCJIE0BAHUEM WK MPOEeKTOM. [Iporpamma moMoxeT MIKOJIBHHUKY B Oojee riyOoKoM
M3YYEHUU MHTEPECYIOLIEH ero 00JacTh €CTECTBEHHBIX HAYyK, a TaKXKe B IPHOOPETEHHUH
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(opMUpPOBaHUSA IPaXKTAHCKON TTO3UIIUU:

— HaBbIKa CAMOCTOSITEIBHOIO PpEIIEHUS aKTyaJbHBIX MCCIIENOBATEIBCKUX HWIIU
MPaKTUYECKUX 3a7a4, BKIIOYAIOMIETO0 B ce0s yYMEHHE BHJIETh M aHAIM3HPOBATH
npoOJeMBbl, HYKJAIOIIKUECs B PEIICHUH, YyMEHWE JIeTajdbHO IpopadaThiBaTh U
pealln30BbIBaTh CIIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJBHIKEHUE K JKETAEMOMY PE3YNIbTATy;

— HaBblKa T€HEPUPOBAHHUS M O(OPMIICHHS COOCTBEHHBIX HJEH, OOJEUYEeHHsS HUX B
yA0OHYIO0 Ui pacnpocTpaHenus popmy;

— - HaBbIKa YBAKUTEIBHOIO OTHOLLIEHUS K Uy>KUM B3IJIs,IaM U UJ1eIM, 0(OPMIICHHBIM
B paboTax JApyrux JroJed, APYruX aBTOPOB — BIAAEJbLEB HHTEIUIEKTyalbHOU
COOCTBEHHOCTH;

— HaBblKa  MNYOJIMYHOrO  BBICTYIUIGHHMS — mepen  OOJIbILION  ayJUTOpHUEH,
apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEW TOYKHM 3pEHHUs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHUS APYTrUX B CBOEH MPaBOTE, MPOIABUKEHHSI CBOUX
ujaeu;

— HaBblKa padOThl CO CHEUHUATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOrpaMMaMy,
7a00paTOPHBIM  O0OPYAOBAaHUEM, TEXHUYECKHMMH YCTPOWCTBaMH, OHUOIMOTEYHBIMU
GoHIAMM W HUHBIMU pECypcaMH, C KOTOPBIMH MOXET OBITh CBsI3aHa MPOEKTHO-
MCCIIEI0BATENbCKAs AESITEIBHOCTD NIKOJIBHUKA.

Kpome Ttoro, paGoTta MIKOJAbHHKA HaJ MPOEKTOM WM HUCCIEJOBaHHEM Oynaer
CHOCOOCTBOBAThH U PA3BUTHIO €TO aJIEKBATHOI CAMOOIICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHHUS 3aHATHIA.

JlanHast mporpamma paccuuTaHa Ha pabOTy €O IIKOJbHMKaMu 5-9 KIaccos.
Ilenarory BaxHee aKLIEHTHPOBATh CBO€ BHUMAHHE HE CTOJIBKO HA KAaUECTBE PE3yJIbTAaTa
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO HA TOM, YTOOBI YHaIIUICS MOJTydal 3HaHUS B TOM
YHCJIE U YEPE3 BBIITOJIHEHUE MPAKTUYECKOr0 3aJaHus, AEJIal BBIBOABI U YMO3aKIIFOUECHHSI
HA OCHOBAaHHMM CBOEr0 HCCJIEAOBAHMS, YYHICS CpPaBHUBAThb €ro pe3yjbTaThl C
TEOPETUUYECKUM MaTEPUAJIOM U UCCIEA0BAHUAMHU APYTUX MIKOIBHUKOB. TakuM oOpa3om,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEI0BATENIBCKON EATENBHOCTH U IPUOOPETET
HaBBbIK KPUTUYECKOTO OTHOLLEHUS K MaTepuay.



[Iporpamma pa3duta Ha MOIYJTH, KOTOPbIE MOTYT OBITh HCIOJB30BaHBI JINOO
YacTU4HO, JiMOO0 monHocThio. Tak wmonynp «Kak JKMBOTHBIE UM PACTEHHS
PUCTIOCA0INBAIOTCS (IBOJIOLMOHHASA AKOJIOTHUS) MPEANoiaracTcsl Al U3y4eHHUsS B 5
i 6 kiacce B TeueHue ojHoro rojga (34 waca B rox). Moayau «OCHOBBI
pacTeHueBoACTBa» M «buorexHonorus» paccuuTanbl Ha 68 4YacoB W MOTYT OBITH
peann3oBaHbl B TeueHUU 2-X JeT (1o 34 yaca B Toj) WM B TeueHun 1 roma (68 gacoB B
ronx). Bo BTopoMm ciyyae BO3MOXHO MpOXoxkJeHHe o0oux wmoayneil («OCHOBBI
pacTeHueBoACTBa» B 7 i 8 kiacce, «buorexnonorun» B 7 uiu 8 kiacce). AHATOTUYHO
Moaynu «MoJekysapHble OCHOBBI (hpu3HONOTHH U (papMakoigoruu» u «MomekynsapHbie
OCHOBBI CEJIEKIIMI» PACCUUTaHbl HA 68 4YaCOB U MOTYT OBITh PEAIM30BaHbI B TEUCHUH 2-
x JietT (no 34 yaca B roa) win B TedyeHuu | roxa (68 gacoB B roxa). Bo Bropom ciydae
BO3MOXKHO NIPOXOXkJAeHHE 000uX Moayneu («MosjeKkyaspHble OCHOBBI CEJIEKIMH» B 8§
Kiacce, «MonekysipHble OCHOBBI (hU3M0JI0TUH U (hapMakoJorum» B 9 kiacce).

MOXHO pPEKOMEHJIOBaTh HCIOJIb30BaTh MOAYyJIn «Kak KUBOTHBIE M pPACTEHHA
npucnocadauBaTcs», «OCHOBBI  PAacCTEHUEBOACTBAY», «MOJEKyIsIpHbIE OCHOBBI
CEJICKIIMM» B KAYECTBE HEIIPEPBIBHOTO 00pa3oBaTenpHOro mukia (5-9 kimace mo 1 gacy B
HEJENI0) Ul KJIacCOB arpoOMOTEXHOJOIMYecKoM HampasieHHocTH. Moaymn «Kak
KUBOTHBIC M pACTEHUs MpucrocabiuBaroTcs», «buorexnonorun» u «MoeKyasipHbIC
OCHOBBI (PU3HOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaTEIbHOIO
nukna (5-9 kmacc mo 1 Wacy B HeAeN0) Uisl KJIACCOB OMOTEXHOJIOTMYECKOTO WU
MEJUILMHCKOTO HAMPaBJIECHUH.

B3aumocBsa3b ¢ mporpammoi BocnutaHus. [Iporpamma kypca BHEypOYHOU
JESTeIbHOCTH pa3paboTaHa C yYeTOM pPEKOMEHJAIMl NpUMEpPHOW MporpamMmbl
BOCIMTAHUS, YIUTHIBAET ICUXOJIOT0-TIEAArOTHYECKIE OCOOCHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuil. ITo MO3BOJSET HA MPAKTUKE COEAMHUTH OOYYArOUIyl0 M BOCHHUTATEIbHYIO
JEeSATENbHOCTh Me1arora, OpUEHTUPOBATH €€ HE TOJIbKO Ha MHTEJUIEKTYyaJIbHOE, HO U Ha
HPaBCTBEHHOE, COLIUATILHOE pa3BUTHE peOEeHKA. DTO MPOSBISETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB peaju3alliy MPOrpaMMbl BHEYPOUHOU
NEeATEIbHOCTH, HAIIEIIIUX CBOE OTPAXKEHHUE U KOHKPETU3ALNIO B TPUMEPHON IPOrpaMMe
BOCITUTAHUS,

— B BO3MOXXHOCTH KOMIUIEKTOBaHHUSI Pa3HOBO3PACTHBIX TPYII JJIsi OpraHU3aluu
npo(OpPUEHTAIMOHHONW ~ JAESATENBHOCTH IIKOJBHUKOB, BOCHUTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCsl B IPUMEPHON TPOrpaMMe BOCHUTAHMUS;

— B UWHTEPAKTUBHBIX (OpMax B3aHITHH JUIsI IIKOJIHHUKOB, OOECIEYMBAIOIINX
OOJBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C NEAaroroM W APYTMMH JEThbMU
JeSITEILHOCTh U BO3MOKHOCTH 00pa30BaHMs Ha €€ OCHOBE JE€TCKO-B3POCIIBIX OOLTHOCTEM,
KJIIOYEBOE 3HAYEHUE KOTOPBIX [JJisi BOCHUTAHUS MOJYEPKUBACTCA NPUMEPHON
POrpaMMON BOCITUTAHUS.



Oco0enHocTH padoThHI yUnTE ISl 0 MPpOrpaMme. 3aj1a4a y4YuTesasl COCTOUT B TOM,
9TOOBl  CONMPOBOXKJATh TMpoOLEcC NPOoPEeCCHOHATBPHOM OpPHEHTAMU  IIKOJIbHHKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SABISIETCS JIMYHOCTHOE pa3BUTHE Yydanlerocs. JIMYHOCTHBIX pe3yJbTaTOB
YUUTEIb MOXET JIOCTHYb, YBJIEKas Y4YEHHMKAa COBMECTHOM M WHTEPECHON MM 000UM
NEeATEIbHOCThIO,  YCTaHABIMBAasE  BO  BpeMs  3aHATHA  J0OpOKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAS 3aHITHS LIEGHHOCTHBIM COACPKAHHEM.

[IpuMepHast cxema NpOBEICHHUSI 3aHATHM 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOT0 MaTepralia o TEME.

2. TlogrotoBka K OHKCHEPUMEHTAJIbHOMY 3aHATHIO, OOCYXKICHHE OOBEKTOB MJis
IPAKTUYECKOTO 3AHITHS.

3. IlpoBeaeHne MpaKTUUIECKOTO 3aHATH — OCHOBHAS 3a/1ada OCBOCHHE METOHOJIOTHH
JAHHOTO HKCIIEPUMEHTA.

4. I[lo OKOHYaHWM TPEMJIOXKHUTH JAETSIM, KOTOpPbIE 3aWHTEPECOBAIUCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
0oOCyIuTh OOBEKTHI, KOTOpblE Yy4YE€HUK OyAeT HCCleqoBaTh, COCTaBUTh ILJIaH
DKCIIEPUMEHTA.

5. Ilomoub yuyeHUKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl TPOEKTHO-UCCIEA0BATENbCKON NEATEIbHOCTH IIKOJIbHUKOB
MOXHO B TMpOILECCe 3aIIUThl MMU CBOMX pabdOT B paMKaxX IIKOJbHOH Hay4HO-
MPaKTUYECKON KOH(EPEHIIUH.



COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJbHOCTHU

Moayab «Kak )KUBOTHBIE€ M PACTEHHSI MPUCTIOCAOIMBAKOTCS» (IBOJIOLMOHHAS
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

1. Mot uccnedyem scusvte oo6vexkmet (6 uacos)

CBoiicTBa M CTPOEHUE MUBBIX OPraHU3MOB (CTpO€HHE KIETKH). Bua, ocodb —
OpraHu3M Kak efuHas cucrtema. Apantanuu (nmpucrnocodsenus). [lonsarue romeocrasa
KUBOTO opranuszma. CriocoObl €ro mojiepxaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. lcciemoBarenbckue paboTel «Bce nu
(cuHuLbl, O€JKK, Oepe3bl U T.J.) oAuHAKOBbIE? DOTOKBECTY.

Orpanuyenus Mopdonoruueckux u (Qusnonornueckux amantanui. Ilodemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJIbIIMMHU, MAaJICHbKUMH, BCESIHBIM.
[Ipaktruueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHHM M KUBOTHBIX HAILIETO
Kpasp».

2. Bausanue oxpyscatoweii cpedwl na sncugwle opeanuzmol (12 uacos)

daxTophl OKpyKarolleh cpenpl (abuoTnueckue, OMOTUUECKUE, AHTPOIIOI'CHHBIE).
[Ipumepsl  aOumoTHyeckux (aKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIMSHHUE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temno» (KyOWKH JbAa B3BECUTh, MOJIOKHUTh B YAIIKU
Ilerpu Ha pa3HouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ausatue «YTo pacTBopseTcs B BoAe» (IKCIEpUMEHT « Kuakuii
nom»). [Ipaktraeckoe 3anstue «/luddysus BemecTB B Boje (pacTBOpHI)», «/IBukeHune
pacTBOpoB To IBeTKY». [Ipaktnueckoe 3ansarue «Jlem mimaBaer B Boje (aiicOeprw,
3aMmep3aHue BoAoeMoB)». IIpakTudeckoe 3ansatue «Jlen npu 3amep3aHnn pacuIMpseTcs»
(pazpyiienue kamHs (TOYBOOOpa3OBaHuE), 3aMep3aHUE KIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKHUBBIX  OPraHU3MOB K
abnotnueckuMm (aktopam. [lpucnocoOneHuss K OCHOBHbIM aOMOTHYECKUM (paKTOpam:
TeMmreparypa, BIaXXHOCTb M cBeT. Ilpaktuueckoe 3ansatue «lllyba» (kyOuku baa
3aBEPHYTH B pa3HbId MaTtepual, B3BecuTh). [Ipaktnueckoe 3ansatue «lIurmeHThD) (MOXHO
pas3nenuTh Ha BaTMaHe Kpacutenu u3 (imomactepoBy. [Ipaktmueckoe 3ansitue «Kak
KUBOTHBIE [JIABAIOT B BOJI€» (DKCIIEPUMEHT C MUMIETKOM).

UccnenoBarenbckue padoThl «BiusHue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pacTEeHUs B ECTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCJOBHUSX» (HA JIOCTYITHOM
maTepuare).

3. Bzaumooeiicmeus sncusvix opzanuszmos (4 uaca)

buotnueckue (bakTopBhl. 3aKOHOMEpPHOCTHU pa3BUTHA MEKBHI0BBIX
B3auMoOTHOIIeHUH. KosBoonusi (XUIIHUK-KEPTBA; Mapa3uT-XO035MH) ODBOJIOLUS
cTpareruil oOsBanus nuim. ConuanbHOCTh. Bunbi-Becenenisl. [lepeuens pacteHwmii-
Bpenuteneir. MccrnenoBatenbckas pabota «HabmiomeHuss 3a B3aWMOOTHONICHUSMU



’KUBOTHBIX NP JOOBIBAHUU MU (KOPMYILIKH JUTSI ITHIL, JIJIs1 TOPOJCKUX MU CEIbCKUX
KUBOTHBIX). BeO-kamepwr». HccnemoBarenbckas paborta «PacmpocTpaneHue BUIOB-
CHUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeex 6 scusnu pacmenuii u y3cusomuoix? (6 uacoes)

AnTponorenHsie ¢pakropsl. [IpaBaa a1, 4To MepBOOBITHBIE JIFOIU KUITU B FTAPMOHUU
¢ npuponoi. OoMalIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHUU. 3a4eM cracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO JAeyaTb. KylbTypHBIE pacTeHUs U UX JUKHE IPEIKU.
[ToueMy Ba)kHO MX COXpaHATh. Pa3HOOOpa3ue KyJabTYpHBIX PACTEHUM U UX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kaura Baueid teppuropun. Oco00 oxpaHseMble TEPPUTOPHH,
3anoBenHUku Poccunm m mupa. Ilpaktuyeckas padora «PazHooOpasue KylbTypHBIX
PACTEHMI B BallIEM PETUOHEY.

UccnenoBarenbckas pabota «BiMsgHHEe aHTPONOTeHHBIX (PAKTOPOB HA Pa3BUTHE
pacTeHUl B rOPOJIe/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass padbora «OOIIT B Bamiem peruoHe — yHHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Okonozuueckue nuwu (6 uacos)

buocdepa — onHa U3 BakHEHIIUX 000704YeK 3eMiaH. YTO Takoe «3KOJIOTHYECKHE
HUIIW» U Kak OHM (opmupyroTcs? dopMupoBaHHE 3HAHUN MO OHOpPa3HOOOpa3MUIO
KU3HEHHBIX  (QOpM,  TMOBEJCHUYECKUX  IPHUCHOCOOJNICHHH,  MOAM(PUKALHMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PactutensHbie cooliiecTBa U ux TUIbL. Pa3Burtue
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

Uccnenosatenbckue paboThl «DKOJIOTMYECKWE HUIIKM BOKPYr TeOs — OIUCaHUE
(dakTopoB oOKpyxatouieit cpens». MccnenoBatenbckue padboThl «DeHOJOrnYecKue
HaOJIOACHUS.

Monyab «OcHOBBI pacTeHHneBOACTBa» /-8 kiaccnl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEeHUEBOJICTBO: OCHOBHBIE (DaKTOPHI BBIPANMBAHUS PACTECHUHU.
Ucropust pazBuTus arpoxuMudeckux 3HaHui (pabotrsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuminukoBa
u ap.). [Ipaktudeckas padora «bouka JIuGuxay.

2. Azpomexnuueckuii sxcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCrepuMeHTOB. llocTaHOBKa SKCHEPUMEHTOB C
pacTeHusiMU. BbIOOp TeMbI, COCTaBIECHUE TUIIOTE3bI, IEJIM W 3aJlad SKCHEPUMEHTA MO
BBIPAIIMBAHUIO PACTEHUM B KOHTpoiupyemoil cpene. KoHTposiau, MOBTOPHOCTH,
npoBeleHue dKcrnepuMeHTta. [lnanupoBanue skcnepumenta. OlieHKa pe3yJbTaToOB
skcriepuMenTa. MccnegoBarenbckas pabora «DakTopbl, BIUSIONIME HAa MpOpacTaHue
CeMsH (POCT IPOPOCTKOB)».

OcBO€HME TEXHOJIOTUU KPYTJIOTOJAUYHOTO BhIPALIMBAHUS CAJTaTOB U MUKPO3EICHU



B KOHTPOJIUPYEMBIX HMCKYCCTBEHHBIX ycHoBHUSX. COOp yCTaHOBKM [JIsl BBIPAIMBAHUS
pacTeHU B KOHTPOJIUPYEMBIX YCIOBHSX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, SJIEKTPONPOBOAHOCTL M pPH
pactBopa. Pojib XUMUYECKUX JIEMEHTOB B IUTaHUU pacTeHul. [lomydeHne nuraTeabHbIX
BelecTB pacteHusAMU. [TpakTrueckast pabora «CxeMbl MUTATENIbHBIX pacTBOPOB. Pacuer
7103 YIOOpEHUH U1l MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MHUKpPOOHOIOruYecKue. THuIbl
NUTaHus pacTeHuil. Bo3aymHoe M MuHEpalbHOE (KOPHEBOE) NUTAHUE PACTEHHIA.
TpaHCcHOpPT NUTATENBHBIX BEIIECTB PACTEHHUI: BOCXOISALNIMNA W HUCXONAIIUNA TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, uX cBoiicTBa. [IpocThie u
cioxHble ynoOpenus. [Ipaktuueckas pabora «llpaBuna cmemmuBaHusg yaoOpeHMID»
[Ipaktrueckas padota «lluTaHue pacTeHUi: TEXHOJIOTHS IPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYpPH.

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHuil: CBEeT, TyCcTOTa NOCaJ0K, nuTaHue, cyocrpar. IIpakruueckas padora
«MOHUTOPHHT MUHEPAJIHOTO IUTAHUS PACTCHUID.

OcoOEHHOCTH NHTAaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B IKU3HH
pactennii. DOopMBbI a30Ta U UX IPEBPALIEHUE B IOYBE.

Ucrounnku dhochopa mis pacrenus. 3naueHue GhochopcoaepKaniux coeTuHEHUN
B KJieTKe. Ponb Makposprudeckux coequHeHuit pochopa B 3HEPreTHIECKOM OOMEHE.

Brnugaue kanusg Ha (QU3MUECKME CBOWCTBA MPOTOIUIa3Mbl, Ha (HEPMEHTHI
yTIE€BOAOPOJAHOIO0 OOMEHa, CUHTE3 OeNKOB U Jp. Poib Kanus B MoAAep)KaHUU MOHHOTO
OaslaHca B TKaHSX, B MPOIIECCAX CAMOPETYIISIUY.

PerynstopHas u cTpyKTypooOpa3oBaTenbHasi poJib KajblHMs. YdacTue B
00pa30BaHUM KJIETOYHOW CTEHKHU, MOJAECpPKAaHUM CTPYKTYpbl MEMOpaH U perysuus ux
IPOHULIAEMOCTH.

3HaueHue MarHusi B MeTabojim3Mme pacTeHuil. Marauii B cocraBe XxJjiopoduuia,
CXOJICTBO XJIOpo(UJUIa U TeMOTJIOOMHA KaK CBUAETENIbCTBO €IMHCTBA OPraHUYECKOIrO
MUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, X POJIb B CTPYKTYPHOU OpraHU3alMK KJIETKH,
Y4aCTHE B OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUIX.

Muxkpoanementsl. [IpeacraBieHuss 0 pojd MHUKPOIJIEMEHTOB B MeETabOIM3Me
pacteHuil. OCOOEHHOCTH TMOCTYIJICHUS! MHUKPOAJIEMEHTOB B pacTeHus. CHHEpPrusMm u
aHTaroHU3M 3JIEMEHTOB MUTAHUSI PACTCHU.

PacturenpHas nuarHocTMka W METOJAbl UACHTHU(UKAIMK HEIO0CTaTKa/M30bITKa
anieMeHTOoB nuTanus. [Ipaktuueckas pabota «PacTuTenbHas AMArHOCTUKAY.

Hccnenosatenbckast pabota «OLieHKa COCTOSIHUSI KOMHATHBIX PACTEHUH, paCTeHUN
Ha LIKOJBHOW TEPPUTOPUM, YCTAaHOBKA NPHUYMH MATOJOTMYECKUX COCTOSHHUU (IIpH



HAJTUYHHN ).
UccnenoBatensckass pabota «OIleHKa BIMSHUS PA3IMYHBIX JJIEMEHTOB Ha
COCTOSTHHE PaCTCHHI (COCTaBICHUE PA3ITMYHBIX MOJIKOPMOK ).

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

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOCPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoIHbIe
(abcum3oBasi KUCIOTa U HEKOTOpble (EeHOJIbHBIE BellecTBa (MKyMapoBas, KOpUYHAs,
CAIMIIMIIOBAsE K-Thl), 2. CUHTETHYeCKHEe (MOpPGAKTHHBI, pETapAaHThl, Je(OTUAHTHI,
JECUKAHTBI, repOounuabl). OUTOMOHMTOPUHI U OLIEHKA COCTOSIHUS PAaCTEHH.
CoBpeMeHHbIe crniocoObl MOHUTOpUHTa. [IpakTnueckas pabora «OUTOMOHUTOPUHI WU
OLIEHKA COCTOsIHUA pacTeHui. CoBpeMEeHHbIE CIOCOOBI MOHUTOPUHTA.

HccnenoBarenbekas padota «BiausiHue rerepoaykcrHa Ha mpopacTtaHue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUSX) Pa3IMUHBIX PACTEHUI.

3amura pacTeHUil OT BpeauTesneil: ocHOBbl Omometona. Ilpaktuyeckas padbora
«MHCEeKTapuu: MPaBUJIA U YCIIOBHSI PA3BEACHMUS ITOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanasn u nougenHnas Kyaiomypol, UxX npuMeHeHue 6 6blPaAuUeaAHUN
pacmenuii. Quzuonocua pacmenuii (8 uacos)

BoaHasi, mecuaHas M MOYBEHHAsl KYJbTYpbl, UX NPUMEHEHHE B BBIPAIIMBAHUH
pactenuii. IlpoBenenue Bonbl B KOpHE M cTeOie pacteHuil. IIpakTtuyeckas padora
«KopHeBoe naBieHue».

Boaubiii pexuM pacTeHHil: CTpoeHue YCThHIl: (aKTOPhI, BIUSIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYCHHE MEXaHU3Ma PETYJISILUN UCIIAPEHUS BIaru paCTEHUEM.
[TpakTnueckas padbota «IIpurotopnenue npenapara yCTbUIl METOJIOM CIIEIIKa».

UccnenoBarenbckue padoThl: «BiusHuEe yCIIOBUW COAEp)KaHMUS PACTEHHA Ha
KOJIMYECTBO YCTBUI.

doToCHHTE3 — YHUKalbHBIN mpouecc pacteHuil. TemHoBas u cBeroBas (a3bl
¢dorocunTeza. 3HaueHne (HOTOCHHTE3a IS KUBBIX Opranu3moB. IIpakTuueckas padorta
«DyHKIMOHANbHAsA  JMArHOCTMKAa PpPAaCTeHWd 1O aKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBatensckast pabora «Omnpenenenune xiopopmwmia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTU PACTEHUHN U (PaKTOPOB, BIUAIOIIMX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTeHUM:
COCTaB TIOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH Tipu  OECIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [lpixaHue pacTeHHII».
[TpakTrueckas padota «/lpixaHue pacTeHHil: OIleHKAa MHTEHCUBHOCTH JIbIXaHUS PACTCHUN
Y TUI0JI0OBY.

HccnenoBatenbckue paboTel: «BnusHue cmnocoba BbeIpammBaHus (cocTaBa
NUTATEJIbHOM CMECH, CXEMbl BHECEHHS1) HA POCT U Pa3BUTHSI PA3IMUHbBIX PACTEHUN».



6. Kynemypnoie pacmenusn. Cospemennvie acnexkmol ceaexyuu (20 uacos)

Kak denoBek cran ucnonb3oBaTh pacTteHusi? CBs3b pa3BUTHS LUBUIW3ALUU
YeJI0BEKa W OJIOMAalllHMBaHus pacTteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM pPACTEHUS M IKUBOTHBIE, KOTOpBIE JKUBYT pSAIOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOKHO JIM CUYUTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM?»

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Bunbl usmenunBocth. [Ipaktuyeckas pabota «MomudukanuoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepualbHBII HOCUTENb HACIEACTBEHHOCTH W HM3MEHUYHMBOCTH.
HyxnenHoBble KHCIIOTHI. JIOKamu3amus reHeTUYECKOT0 MaTepuaia B KieTke. Jlenenue
kierok. Permmukanus [JHK. OcHoBHas norma MosexkyisipHoi ononoruu. TpaHCKpUIILHS.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe uinu KoHCTpykTope)». IlpakTuueckass pabora «Mytamus Ha OytepOpoje
(Jr000¥ OOBEKT W3 mpeAblaylield padoThl, I/I€ M3MEHEHUE HHCTPYKLHMH MPUBEIET K
M3MEHEHUIO BHEUIHETO BH1a O0BEKTA)».

D¢ dexT OyTbUIOYHOTO TOPJIBIIIKA M TeHeTHYecKoe pa3zHooOpaszme. Uto Takoe
reH0aHk? 3ayeM COXpaHATh I€HETHYECKHUE pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETUUYECKUX PECYPCOB pacTeHUH (ex situ u in situ).

3nauenne pabor H.M. BaBunoBa. 3akoH  roMosiorudeckux psiioB. LleHTpsI
IIPOUCXOXKJECHUS KylnbTypHbIX pacreHnud H.M. BasunoBa u ILM. JKykosckoro.
[Ipaktrueckas pabora o rpynnam «OTKy1a Ha HallIUX CTOJIaxX (PPYKTHI/OBOIIN/3IIAKNY.

OcHoBHBIE MeTOAbl cenekiuu. ['nbpuamzanus. Popmbel oTO60pa. OCHOBHBIE
HATPaBJICHUS CEJIEKINH: YIYUIICHHE YPOKAHOCTHU, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnueckum (axkropam. [Ipaktudeckas padora «BripamuBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXay.

Ecte nu xu3Hp B 1poOupke? BHOTEXHOJOTHS KYJIbTYPHBIX pPaCTCHUM.
UccnenoBarenbckass pabotra «BpelpammBanue pacTteHuil B npobupke» (MOKHO
BOCIIOJIB30BAThCSL  PE3yJIbTaTaMH MPEABIAYIINX HKCIEPUMEHTOB IO COCTABJIEHUIO
NUTATENbHBIX PACTBOPOB JJIsI PACTECHUH ).

Kak  genmoBexk  moxker  momudummpoBath  pactenus?  ['eHermueckoe
penaktupoBanue. CoBpeMEHHbIE  NOAXOAbBl W JOCTHKEHHS  T€HETHYECKOIrO
penaktupoBaHus  pacteHmil.  [IpakTtmueckas  pabora  «I'@HOMHBIC  HOYXHHIIBI
(MonenupoBanue padotel cuctembl CRISP-Cas).

7. Pacmumenvnasn npodykuyus. (8 uacos)
HanzeMHuble 1 mog3zemMHbie opransl pacteHui. [loder u Buaon3MeHeHHbIN noder
pactenuii. CriocoObl pa3MHOXKEHHS PACTEHUH.
[lonsiTme o0 KadecTBe TPOAYKTOB muTaHus. [Ipobmembl  KOHKYypEHIIUU
OTEYECTBEHHBIX MPOJYKTOB MUTAHKUS C UMIIOPTHBIMU. JIOTMCTHKA JOCTABKU U CPEICTBA



coxpaHeHus npoaykToB nutanus. [Ipaktuueckas paborta «l[IpemenpHO nOmycTUMBIE
koHueHtpauuu (IIJIK) u meTtonsl KOHTpoIsE 0€30MacCHOCTH PACTUTENBHBIX MPOJYKTOB
IUTAHUS.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KauecTBa BbIPAIICHHOW MUKPO3eJIeHn» (JIM0O0 CBOS, TMO0 U3 Mara3uHa).

XUMUYECKUI aHaIu3 IPOTYKLHUU. OCHOBBI CHEKTPO(OTOMETPHUHU.
[Totenmmmometpus. Xpomatorpadus. [Ipakruueckas padbota «MeToIbI OIIEHKH KauecTBa
PACTUTENBHOW MPOIYKIMU: XPAHEHHE U COXPAHHOCTh MHUTATENbHBIX BemecTB» (1O
JOCTYITHOMY 00OpYI0OBaHHUIO).

Hccnenosarensckast pabora «Ompenenenne BuramuHa C MeToIoM 0OpaTHOTO
TUTPOBAHUS B IJI0JIaX HA PA3HOM CpPOKeE (CIOoco0€e) XpaHEHUs .



INJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOM JESTEJBHOCTH

3aHATUS B paMKaxX NpOrpaMMbl HalpaBieHbl Ha O0OECTeUeHUE JTOCTUIKEHUS
IIKOJIbHUKAMU  CIEAYIOIIMX  JIMYHOCTHBIX, METANpEeJIMETHBIX W  MNPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

JIn4HOCTHBIE pe3yJIbTAThI:

B cgpepe epadsccoanckoeco eocnumanusi: TOTOBHOCTb K KOHCTPYKTHUBHOM
COBMECTHOM JI€ATEIbHOCTH IIPH BBIMOJIHEHUU UCCIIEI0BAHUNA U MPOEKTOB, CTPEMIICHUE K
B3aMMOINIOHUMAHUIO U B3AMMOIIOMOIIIH.

B cgpepe nampuomuueckozo eocnumanusi; OTHOUIEHUE K OMOJIOTHH KaK K BaXKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJaJ POCCUMCKAX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOI OMOJIOTUYECKOM HAyKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLEHUBATH
MOBEJEHUE M MOCTYNKH C TO3UWLUMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHUECKOU
KyJbTYpbl; IOHUMaHNE 3HAYMMOCTH HPABCTBEHHOT'O ACIEKTA JAEATEILHOCTH YeJIOBEKA B
MEAUILIMHE U OUOJIOTHH.

B cgepe scmemuueckoco ocnumawnus: TOHUMaHHUE POJU OHOJOTUH B
(OpMHPOBAHUHU ICTETUUECKOUN KYJIbTYpPbl TUYHOCTH.

B cghepe usuueckoco socnumanus, opmuposanus Kyibmypsvl 300p08bsi U
IMOYUOHATLHO20 OAA20NONYYUs: OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 370POBBI 00pa3 ®U3HHU (30pOBOE MUTAHUE, COOTIOEHUE TMTUEHUYECKUX
MpaBUJI U HOPM, COATAHCUPOBAHHBIN PEXXUM 3aHATUH U OTIbIXA, pEryJsipHas puznyeckas
aKTUBHOCTb); OCO3HAHUE MOCIIEACTBUI U HEMIPUATHE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
QJIKOTOJIs, HApKOTHUKOB, KypeHHE) W WHBIX ¢GopM Bpeaa il (PU3NYECKOTO U
IICUXUYECKOTO 3/I0POBBS; COOJIIOJIEHUE MpaBuil O€30MaCHOCTH, B TOM YHMCIIE HaBBIKU
0e30macHOro MoBe/ICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yHpaBJieHHE COOCTBEHHBIM YMOLIMOHATIBHBIM COCTOSTHUEM.

B cghepe mpyooeoeo socnumanusi; akTUBHOE YYacCTHE B PEILICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, rOpojia, Kpas) OMOJIOrMYECKOM M IKOJIOTUYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPaKTUYECKOMY H3YYEHHIO MPO(ECcCHil, CBA3aHHBIX C
ouonoruen.

B cghepe skonocuueckoco  6ocnumamnus:  OpUEHTAUs Ha TNPUMEHEHHE
OMOJIOTUYECKUX 3HAHUH NP PELICHUH 3a/1a4 B 00JIACTH OKPY>KAIOIIECH Cpe/ibl; 0CO3HAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEUIeHUs; TOTOBHOCTh K yYaCTHIO B MPAKTUYECKOM
NEeSATEIbHOCTH SKOJOTUYECKON HAIIPaBICHHOCTH.

B cgepe nonumanus yemnocmu Hayumo2o0 NO3HAHUA: OPUEHTALMS Ha
COBPEMEHHYI0 CHUCTEMY HAy4YHbIX MpPEACTaBICHU 00 OCHOBHBIX OMOJIOTHMUYECKHUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBEKAa C NPUPOJHOM MU COLMAIBHOW CPENOM;



MMOHUMAHUE POJU OMOJOTUYECKOW HAYKW B (POPMUPOBAHWUN HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIIBHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCIIEIOBATEILCKOM JICSITEILHOCTH.

B cghepe aoanmayuu x usmensiowumcs yciosusm coyuanbHou U NpupooHou
cpedvl. aZeKBaTHas OICHKA W3MEHSIOMMUXCS YCIOBHH; TMPUHATAE PEUICHUS
(MHAMBUAYATBHOE, B TPYMIE) B H3MEHSIOMIMXCS YCIOBUAX HAa OCHOBAHHWH aHaIN3a
Ounonoruueckoi HHPOpMAINK; IJTAaHUPOBAHUE  JCWCTBUA B HOBOM CHUTYyalllH Ha
OCHOBAHUU 3HAHUM OHMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJabTaThl:

B cghepe oenadenus ynusepcanvrvimu yueonviMu no3HasamenbHbiMu Oetucmausimu.
ba3oBbI€ JIOTUYECKUE TCUCTBHUS:
® BBIABIAThP W XapaKTepU30BaTh CYIIECTBEHHBbIC TPH3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBIICHUN );
® YCTaHABJIMBATH CYIIECTBEHHBIH TIPU3HAK KiIacCU(UKAIUK OHOJOTHUCCKUX
00BEKTOB (SIBIICHHH, MPOIIECCOB), OCHOBAHHUS JUIsi OOOOINCHUS WU CpPaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAJIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX (akTax ¢ HaOMIOJCHUSIX;, Ipeasiarath
KPUTEPUH [IJIs1 BBIABJICHUSI 3aKOHOMEPHOCTEN 1 TPOTUBOPEUHIA;

® BBIABIATH JeUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I pEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

® BBISBIATh MPUUUHHO-CIEACTBEHHBIE CBS3U TP M3YUYCHUH OHOJIOTHYECKUX
SABJIEHUNA W TPOLIECCOB; JEJIaTh BBIBOJABI C HCHOJIb30BAHHEM JIE€IYKTHUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUCHUHN M0 aHaIoruu, GOpMyJIUpPOBAThH
TUIIOTE3bl O B3aUMOCBSI34X;

® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO perieHHs yueOHON OMOJIOTHYECKOW 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMPATh HAMOOJEe MOIXO SN
C YU4E€TOM CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBble uccaenoBaTeabCKUe ICUCTBUS:

® ICIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HUHCTPYMEHT MTO3HAHNS;

e (QopmynupoBaTh BOMPOCH, (UKCUPYIOIIHE pa3pblB MEXAY pEaTbHBIM U
KEeJaTeIbHBIM  COCTOSSHUEM  CHUTyallMd, OOBEKTa, M  CaMOCTOATEIIBHO
YCTaHABJIMBATh HCKOMOE U JaHHOE;

e (dopmupoBaTh  THIOTE3y 00  HWCTUHHOCTH  COOCTBEHHBIX  CYKJICHHI,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHCHHE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECIIOKHBIH
OMOJIOTHMYECKHU SKCIIEPUMEHT, HEOOJBIIIOE HCCICNIOBAHUE TI0 YCTAHOBICHHUIO
0COOEHHOCTEH OMOIOTNYecKoro 00beKTa (IIporecca) N3y4eHus,

® TIPUYUHHO-CJICJCTBEHHBIX CBS3CH M 3aBHUCHMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXTy CO0Oi;



OLICHMBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIUIO, TOJYYCHHYIO B
X0JI1¢ HAOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIHPOBAaTh OOOOIEHUS W BHIBOABI 10 pe3yJbTaTaM
MPOBEEHHOTO0 HAOJIOCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 00OOIIECHUH;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIIee Pa3BUTUE OMOJIOTMYECKUX ITPOIIECCOB U
UX TOCHEJCTBUS B aHAJIOTHYHBIX WJIM CXOJHBIX CUTYyalUsX, & TAK)KE BBIIBUTaTh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nadopmarmeii:

MIPUMEHSThH PA3IUYHBIE METO/Ibl, UHCTPYMEHTHI U 3alIPOCHl MPU MOUCKE U 0TOOpE
OMOJOTMYeCKOM HMH(MOpMalMKd WA JIaHHBIX M3 MCTOYHUKOB C Y4ETOM
peII0OKEHHON y4eOHOM OMOJIOTUYECKOM 3a/1auu;

BBIOWpATh,  AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 HHPOPMALIMIO Pa3IMYHBIX BUJIOB U (DOPM MPEACTABICHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX HHHOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBHYIO (POpMY MpecTaBIeHUsI HHGOPMAIUK U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a/1a41 HECTIO)KHBIMU CXEMAMHU, TMarpaMMaMu, UHOU
rpaduKoi U UX KOMOMHAIUAMU;

OIICHUBATh HANEKHOCTh OHOJIOTMYECKOW HWHGOpPMAIIMK TI0  KPUTEPHSIM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO;
3alOMHMHATh U CUCTEMAaTU3UPOBATh OMOJIOrMYECKYI0 HH(POpMAIIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeliCmMEUIMU
OO0micHue:

BOCIIPUHUMATh M (POPMYIUPOBATh CYXKJICHHS, BBIPAXKATh SMOIMHM B IPOIECCE
BBITIOJTHEHHUS TIPAKTUYECKHUX U JTa0OPaTOPHBIX PadoT;

BBIpakaTh CeOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MIUCHhbMEHHBIX TEKCTaX;
pacrio3HaBaTh HEBepOaJdbHBIE CpEACTBAa OOINEHHS, IOHMMAaTh 3HAYCHUC
COITMAJBHBIX 3HAKOB, 3HaTh M PAcCIO3HaBaTh IMPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMi M CMTYaTh KOH(DIUKTBI, BECTH MIEPETOBOPHI;

MOHUMAaTh HAMEPCHUS JPYTHX, TPOSBIATh YBAXKUTEIBHOEC OTHOIIEHUE K
co0eceTHNKY U B KOPPEKTHOU opMe HOopMyTupoBaTh CBOM BO3PAKEHUS,

B XO/JI€ JIMAJIora W/WIH TUCKYCCHH 33J1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMon
OMOJIOTMYCCKOM TEMbl M BBICKA3bIBaTh HJICH, HAIlCJCHHBIE Ha peIIcHUe
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOW CYXACHHUS C CYKICHHSIMH JIPYTUX YYaCTHHKOB JIHAJIOTa,
O0OHapYy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

nyOJUYHO TIPEJICTaBISATh PE3yJbTaThl BBITOJIHECHHOTO OHOJIOTHYECKOTO OIBITA
(3KCTIeprUMEHTa, UCCIICIOBAHMS, TTPOCKTA);



® CaMOCTOSITEILHO BRIOMPATH (DOPMAT BBHICTYILICHHUS C YUETOM 3a/1a4 MIPE3eHTAIlUU U
OCOOCHHOCTEM ayIUTOPUU W B COOTBETCTBUUM C HHUM COCTaBIATh YCTHBIE M
MACBMEHHBIE TEKCTHI C UCTIO0JIb30BAaHUEM WJLTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas IEATEIbHOCTD (COTPYIHHUYECTBO):

® [IOHMMAaTh W WCIIOJb30BAaTh NPEUMYILIECTBA KOMAHAHOM W WHIAWBUIAYAIbHOU
paboThl TIpH pEIIEHUH KOHKPETHON OMOJOTHYECKOW MpOoOIeMbl, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [IPUHUMATH LIEJIb COBMECTHOU ESITENBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3yabTaT COBMECTHOM pabOTHI;

e yMeThb 00001aTh MHEHHUSI HECKOJIbKUX JIIOJIEd, TMPOSBISITH TOTOBHOCTH
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPaOOThI, ONpEIENSITh CBOIO POJb (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJayd MEXy WIEHAaMH KOMAaH[Ibl, y4acTBOBaThb B TI'PYNIOBBIX
dbopmax padoThl (00CYX1€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh PA0OTHI, IOCTUTATh KAYECTBEHHOTO Pe3yJibTaTa [0 CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh KayeCTBO CBOEro BKJIaJa B OOMUH MPOAYKT TIO KPUTEPUSM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYYaCTHUKAMU  B3aUMOJICUCTBHUS;
CpaBHUBATh PE3YJbTATHI C UCXOAHOM 3a7a4el U BKJIAJl KAXKJIOT0 YJICHA KOMAHbI B
JTOCTUKEHUE PE3YJIbTaTOB, pa3ieiisiTh cPepy OTBETCTBEHHOCTH U TPOSIBISATH
TOTOBHOCTbH K MPEJOCTABICHUIO OTUYETA MEPE] TPYIIONf;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUHM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB M IMOIIMOHAIBHOTO
HMHTEJUIEKTA IIIKOJIbHUKOB.

B ciepe oe6nadenus yHusepcanvHuoiMu yueOHbIMU Pe2VIAMUBHBIMU  OCUCBUAMU.
CaMoopranm3aius:
® BBLIABIATH MPOOJIEMBI ISl PEIICHHS B JKU3HCHHBIX W Y4YEOHBIX CHUTYaIUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHPOBATHLCS B PA3NIUYHBIX MMOAX0IaX MPUHITHS PEIIeHUH (MHANBHIYyAIbHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITEIbHO COCTAaBJISATh AQJITOPUTM pEIICHHsS 3aJadd (MU €ro 4YacTh),
BBIOWpATh CMOCOO0 pemieHus y4eOHOW OHMOJOTWYECKON 3amadul ¢ y4déToM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npejiaracMbie BAPUAHTHI PEIICHHIA;

® COCTaBIATh IUIaH JAeWcTBHU (TUIaH peanu3allid HaMEUEHHOTO alTOpUTMa
pelIeHNs), KOPPEKTHPOBATh MPEJIOKEHHBI AJITOPUTM C YUETOM IMOIYYCHUS
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

® JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHE.



CaMoKOHTpoJIb (pediekcus):
® BJAJETh CIOCOOAMU CAMOKOHTPOJIS,, CAMOMOTHUBAIIUH U pedreKcu;
® 1aBaTh aJICKBATHYIO OLIEHKY CUTYAI[MH U MpeajiaraTh IjiaH €€ N3MEHEeHNUS;

® YYHTHIBAaTh KOHTEKCT M MPEABHICTHh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MIPH
pemieHnn y4eOHOM OMOJIOTMYECKOW 3aJaud, aJalnTUpPOBaTh pEUICHHE K
MEHSIIOLIIUMCS 00CTOSTEILCTBAM;
® OOBSCHATH MPUYHMHBI JOCTIKCHUS (HEOCTHKCHUS) PE3yIbTaTOB NESATEIBHOCTH,
JaBaTh OILICHKY TNPHOOPETEHHOMY OIBITY, YMETh HAaXOJWTh MO3UTHUBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,
® BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
W3MEHUBIINXCS CUTYaIUH, YCTAHOBIICHHBIX OIMMOOK, BOSHUKIIUX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBUE PE3YIbTATA IIETTH U YCIOBHSIM.
OMOUMOHATBHBIN MHTEIIICKT:
® pasnuyYaTh, HA3bIBaTh W YINPABIATH COOCTBEHHBIMH SMOLUSMH H SMOIUSIMHU
ApYrux;
® BBIABISTH U AHAJTM3UPOBATH IPUIHHBI YMOITHIA;

® CTaBHUTh ce0S HAa MECTO JPYroro 4ejaoBeKa, IOHMMAaThb MOTHBBI U HAMEPEHHUS
ApYyroro;

® PEryJIupoBaTh CIIOCOO BBIPAKEHUS SMOLIHMA.

e [lpunstue ceds u Ipyrux;

® (OCO3HAaHHO OTHOCHUTHCS K IpyrOMY YEJIOBEKY, EF0 MHEHHUIO;

e [IpU3HABaTh CBOE MPABO HA OIIMOKY U TaKOE e MPaBo JIPyroro;

® OTKPBITOCTb CEOE U APYTUM;

® 0CO3HAaBaTh HEBO3MOXHOCTh KOHTPOJUPOBATh BCE BOKPYT;

® OBJIAJIETh CUCTEMOI YHUBEPCAIbHBIX YUEOHBIX PErYISITUBHBIX 1EHCTBUMN, KOTOpas
oOecrieuynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS
NO3ULHUS JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTHU (yTNpaBiieHUus coO0oil,
CaMOJIMCLMIUINHBI, YCTOMYUBOIO MOBEIECHHUS).

IIpeamMeTHbIE pe3yabTaTbl OCBOSHHUS MPOTPAMMBI
B no3naBaTenpHOM (MHTEIUIEKTYyaJIbHOM) cdepe:

— TpuoOpEeTEHUE OMBITa MCIOIL30BAHMS METOJI0B OMOJIOTHYCCKON HAYKH C IICIIBIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUH W MPOIIECCOB: HAOIIO/ICHNUE, ONKMCAHUE,
MIPOBE/ICHUE HECJIONHBIX OMOJIOTHYECKUX OIBITOB M AKCIIEPUMEHTOB, B TOM YHCJIE C
WCIIOJIb30BaHNEM aHAJIOTOBBIX M IU(DPOBBIX OMOJIOTHUECKUX MPUOOPOB U HHCTPYMEHTOB;

— (opmupoBaHNEe yMEHUS UHTETPUPOBATH OMOJIOTHYCCKUE 3HAHUS CO 3HAHUSAMU W3
JIPYTUX Y4eOHBIX MTpeaMeToB ((hU3UKH, XUMUHU, Teorpadun, UCTOPUH, OOIIICCTBO3HAHUS U
T. 1.);



— (QopMupoBaHHE YMEHUN pemiaTh yueOHbIE 3a/1aud OMOJIOTUUYECKOTO COJIepKaHMs,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBSA3H, IPOBOJUTH  KAYECTBCHHBIE W
KOJIMYECTBEHHBIC PACUETHhI, JIeJIaTh BHIBOABI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

— (opmMupoBaHHE YMEHHS IUIAHHUPOBATH YYECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy ¢ y4eToOM MMOCTABJICHHOM 11eNn: (OpMYIHPOBATh MPOOIEMY, TUIIOTE3Y U CTaBUTH
3a/ladyd MCCJIEIOBAHWsA, BBHIOWPATH AJCKBATHO TOCTABICHHOW €M METOJbI, JCNaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIICAOBAHMS HIIA TPOCKTHOM JIEATETLHOCTH;

— ¢opMHupoBaHHEe  HWHTEpeca K  yrayOJeHWt0o  OMOJOTHYECKUX  3HAHWM
(mpeanpoduibHas MOATOTOBKA U MPpodeCcCHOHAIbHAS OPUEHTAIINSI) U BEIOOPY OMOJIOTHH
Kak Ipo(UILHOTO MpeAMETa Ha CTYIIEHU CPEJIHETO MOJTHOTO 00pa3oBaHus s Oyayiien
npodeccuoHanbHON NeATeNTbHOCTH, B 00JIaCTH OWOJIOTHUH, MEIUIIMHBI, SKOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITECKOTO XO3SMCTBA;

— BIAJCHUE HaBbIKaMu paboTel ¢ uWHOOpMAIMEH EeCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, aAWarpaMMm, MOJEeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
nH(}OPMAITUHU U OIICHKH €€ TOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
IPEIMETOB; MHTEPEC K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUN U BBIOOPY OHMOJIOTHU Kak
npodUILHOTO TpeAMETa Ha YPOBHE CpPEIHEro oOmiero obpa3oBaHus I OymayIiei
poheCCUOHAIBHOM  IESITEIbHOCTA B 00JIaCTH  OWOJIOTMH, MEIUIIMHBI, DKOJOTHUH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, MHIINEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATUCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHHE OCHOBHBIX (DAaKTOPOB OKPYKAIOIICH CPE/bl, BIUSIOMIMX HA Pa3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPraHU3MOB, aJanTaIiil K (hakTopaM OKPYKaIoIIel Cpebl;

— 3HAHHME OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JOCTHKEHUM B
COBPEMCHHOM KU3HM YeJIOBEKa, 0COOCHHOCTH HMCIOIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYK] YEIIOBEKA,;

— 3HAHHWE OCHOBHBIX IMOJXOI0B CEIICKIIUU U OMOTEXHOJIOTHH KYJbTYPHBIX PACTCHUMH,
XapaKTepU30BaTh T'CHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHHUSA, ONEPHPOBATH
MOHSATUSMU, THOPUAM3ALMS, OTHaJeHHAs THOpPUAN3alus, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIys, MyTareHe3, TeHETHIECKOe PeJaKTHPOBAHUE;

— TIOHUMaHWE MOJICKYJIIPHBIX  MEXaHW3MOB  peajM3allik  HACJICJCTBEHHOMN
uH(GOPMAITUU U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU TIOHSITHSIMHU MOJICKYJISIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPABICHUN — T€HOMHUKH, METareHOMHKH, TPOTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHSA, CITOCOOAX
WX JTUArHOCTUKU U JICUCHUS;



— (opmMupoBaHuEe YMEHHS HCITOIB30BATh MOHATUWHBIN anmmapaT ¥ CUMBOJIMYCCKUN
SI3BIK TEHETUKU, TPAMOTHOE MTPUMEHEHNE HAYIHBIX TEPMHUHOB, TIOHSTHIA, TEOPHi1, 3aKOHOB
UIsT OOBSICHEHHSI HAOIOAaEMBbIX OHWOJOTHYECKUX OOBEKTOB, SIBICHUW M IIPOIIECCOB,
MTO3BOJISIONINX 3aJI0KUTh (DYyHIaMEHT HAyYHOTO MUPOBO33PEHUSI.

B nienHocTHO-OpUeHTalMOHHOM cdepe:
[] 3HaHWE, YTO NPUMEHEHUE COBPEMEHHBIX TEXHOJOTUH MOJIEKYJSIPHON OHOIOTHUU
MO3BOJISIET YCIEUIHO pellaTh Takue 371000 HEBHbIE TMPOOJIEMbI, Kak oOxpaHa
OKpYXalolleh cpeibl, COXpaHEHHUE 3/10POBbS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUE

9KOCHUCTECM.



TEMATHUYECKOE INTAHUPOBAHUE

Moayab «Kak ;KHBOTHbIE M PACTEHUS NMPUCIOCAOIUBAIOTCS (IBOJIONNOHHASA
IK0JI0THUs) 5-6 Kiaaccsl (34 yaca)

Orpannuenus
MOpP(hOIOTUUECKUX U
(U3MOIOTHYECKUX alanTaIuu.
[Touemy opranu3Mel HE
CTaHOBSITCSl OECKOHEUHO
OOJBIINMH, MAJICHEKUMU,
BCESITHBIM.

Tembl OcHoBHOe coaep:kaHue JesiTe/IbHOCTD
IIKOJIbHUKOB
1. MBI Hcciienyem CBoiicTBa U CTPOCHHE KUBBIX HccnenoBarenbckue
JKMBbIe€ 00bEKTHI OpraHu3MOB (CTpOCHHE KIIETKH). | paboThl «Bce mu (CUHUIIBL,
(6 9) Bua, oco0b — opranusm kax oenku, Oepe3pl W T.J.)
eauHas cuctemMa. Ananrtaiuu OJIMHAKOBbIE?
(npucrniocobnenus). [lonstue DOTOKBECTY.
roMeocTasa KUBoro opranusma. | I[Ipakruueckas paboTa
Crioco0sI ero moaepKaHusl. «CoctaBinsieMm KHUTY

pPEKOPAOB  pacTeHHl U
YKUBOTHBIX HAILIETO Kpas».

2. Bausinue
OKpY:Karouen
cpeabl HA )KUBbIE
opranusmbi (12 )

DaKTOPBI OKPYKAIOIIECH CPEIbI
(abuoTuveckue, OMOTUYECKUE,
anTpororerusie). [Ipumepor
abnoTuyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA )KU3HEEATEIIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEpATypa, CBET, BIIA)KHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHUYECKUM
daxTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temiieparypa,
BJIAYKHOCTb U CBET.

[IpakTueckoe 3aHsaTHE
«IBet u Temno» (KyOuku
JIbJ]a B3BECUTD, MOJIOKHUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacTasiin).

[IpakTrueckoe 3aHsaTHE
«YTo pacTBOpsieTcs B
BOJIE» (AKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBH>KEHME paCTBOPOB 110
LBETKY».

[IpakTrueckoe 3aHsaTHE
«Jlen mnaBaet B Bozie
(aiicOepru, 3amMep3aHue
BOJIOEMOB)».
[IpakTuueckoe 3aHsTHE
«Jlen mpu 3amep3anuu




pacIIMpseTCs
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUe KIIETOK).
[IpakTueckoe 3anHATHE
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHuall, B3BECUTb).
[IpakTuueckoe 3aHsiTHE
«ITurmMeHTh» (MOKHO
pa3lieuTh HAa BATMaHe
KpacuTeIu U3
d1oMacTepoBy.
[IpakTuueckoe 3aHsTue
«Kax )XMBOTHBIE MIIABAOT
B BOJIe» (DKCIIEPUMEHT ¢
MIATIETKOM ).
UccnenoBarenbckue
paboTtsl «BiusiHue cBeta
(Temya, BIaXXKHOCTH,
coCTaBa MOYBbI) HA
pacTeHusi B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUSIX» (HA JJOCTYITHOM
MaTepuare).

3. B3zaumopaeiictBust
KMBbIX OPraHU3MOB
(4 9)

buotnueckue axropsr.
3aKOHOMEpPHOCTH Pa3BUTHS
MEXBUJIOBBIX
B3aMMOOTHOIIEHUH.
KosBomtonus (XMIHUK-KEPTBA;
napa3uT-X03siuH) DBOIIOLUS
CTparerui JoObIBaHUS MHUILIH.
CommansHocTh. Bunpl-
BceneHIbl. [lepeuens pacTeHuii-
BpPEIUTEIIEH.

HccnenoBarenbckas
pabota «HabOmronenus 3a
B3aMMOOTHOIIIEHUSIMHU
YKUBOTHBIX TIPH
OOBIBAHUHM ITHIIN
(KOpMYIIIKH JUUTS TITHI, JIIST
TOPOJICKUX HJTH CEITBCKUX
YKUBOTHBIX). Bel-
KaMephI».
HccnenoBarenbckas
pabora
«Pacripoctpanenue
BHJIOB-CHHAHTPOIIOB B
Hallled MECTHOCTHY




4. YeJiOBEK B )KU3HH
pacTeHui U
KMBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna u, 94TO NMEPBOOBITHBIE
JFOJ KWJIA B TADMOHMH C
npupoaoii. OJoMalIHuBaHUE U
MPUPYUYCHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLINE BUIBI, KaK 3TO
nenatb. KynbTypHbIE pacTeHus U
ux nukue npeaku. [louemy
BaYKHO MX COXPAHSTb.
Pa3noo6pa3zue KylnbTypHBIX
pacTeHUil U UX 3HaYCHHE B
KU3HU yenoBeka. KpacHas kHura
Bameit Teppuropun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeAHUKU Poccum u mupa.

[IpakTuueckas padora
«Pa3noobpazue
KYJIbTYPHBIX paCTCHUI B
BaIlleM PErHOHEY.
UccnenoBarenbekas
pabota «Bnusinue
AHTPONOTEHHBIX (PAaKTOPOB
Ha pa3BUTHE PACTCHUU B
ropo/jie/HaceIeHHOM
IIYHKTE».
DKCKypcusi/ipakTuyeckas
pabota «OOIIT B Bamem
pErvoHe — YHUKAJIbHBIE
0O0BEKTHI IPUPOABDY.

5. DKoJiornuyecKue
Hummu (6 9)

buocdepa — ogna u3
BaKHEUIITUX 000JI04EK 3eMIIH.
UYTto Takoe «3KOJIOTHIECKHE
HUIIW» U KaK OHU
dopmupytorcsa? GopmupoBanue
3HaHUU 10 OMOpa3HOOOPaA3UI0
KU3HEHHBIX (QOPM,
TIOBEICHYCCKUX
IPUCTIOCOOICHUIA,
Moau(UKAITMOHHAS
MU3MEHYHUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIeCTBA M UX THIIBI.
PazButne u cMeHbI
PACTUTEIIBHBIX COOOIIIECTB.

UccnenoBarenbckue
paboThI « IKOJIOTUUECKUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaKoIIEH CpeabD».
Hccnenoparenbckue
paboThl
«DeHOoJIOrnYeCKne
HaOJII0ICHUSD).

Monyab «OCHOBBI pacTeHHEBOACTBay» /-8 Kiaacchl (68 yacon)

PaCTCHUEBOACTBO

24)

OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Hcropus passutus
arpOXMMHUYECKUX 3HAHUHN
(padotel M.B. Jlomonocoga, O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
II.A. Kocteruena, JI.H.

Tembl OcHoBHOe coaep:kaHue JesiTeIbHOCTD
IIKOJbHUKOB
Tema 1. BBenenune B | UTo-Takoe paCTEHHUEBOACTBO: [Tpaktuueckas pabota

«bouka JIubuxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHHYeCKHH
skcnepuMenT (6 4)

[IpaBuia nocTaHOBKH
arpo3KCIEePUMEHTOB.
ITocTaHOBKA 3KCIIEPUMEHTOB C
pacteHusiMH. BI0Op TeMBl,
COCTaBJICHHE TMIIOTE3bI, UEIHU U
3a]1a4 HKCIIEPUMEHTA 110
BBIpAIIBaHUIO PACTCHUI B
KOHTPOJIMPYEMOMU cpene.
KonTtpomnu, noBropHOCTH,
IPOBEJCHUE FKCIIEPUMEHTA.
[InanupoBaHUe SKCIIEPUMEHTA.
OueHka pe3ysibTaToB
AKCIIEPUMEHTA.

OcBoeHne TEXHOJIOTUH
KpPYTJIOTOAUYHOIO BBIPAIUBAHUS
CaJaToB U MUKPO3€EJICHU B
KOHTPOJIHPYEMBIX
HCKYCCTBEHHBIX YCIIOBUSIX.

Hccnenoarenbekas
paborta «DakTopsl,
BJIMSIONINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTnueckas pabora
«CO0p yCTaHOBKH 151
BBIpAILMBAHMS PACTEHUH B
KOHTPOJIHPYEMBIX
YCIIOBUSAX.

Tema 3. Poan
XMMHYECKHX
3JIEMEHTOB B
NMTAHUHU PACTEHMI

(20 9)

Bopa. PactBop. BerTsikka.
AHHMOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poinb xXuMruueckux
3JIEMEHTOB B MUTAHUU PACTCHUIA.
[TomyyeHne nuTaTeIbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpeHnusi: opraHuyeckue,
MUHEpaIbHbIE,
MUKpoOHosorudeckue. TUrsl
NATaHUA pacTeHu. Bo3ayiHoe
U MUHEpaJbHOE (KOPHEBOE)
MMUTAaHUE pacTeHU. TpaHcmopT
MUTATEJIbHBIX BEIIECTB
pACTEHUI: BOCXOIAIINN U
HUCXOSIINN TOK. BaxkHelmnine
KanuiiHele, pochopHbie U
a30THBIC YI00pEHMUS, UX
cBouctBa. [IpocTeie U crioxkHbIE
yI00peHHUS.

Poct u pa3Butue pacrenuii:
ATanbl OHTOreHe3a, (PaKTOPhI,
BIIASIFOIIME HA POCT PACTCHUM:
CBET, I'yCTOTA MMOCAJI0K, TUTAHUE,
cyOcTpar.

Oco0eHHOCTH TUTaHUS

[IpakTnueckas padbora
«CxeMbl UTaTeIbHBIX
pactBopoB. Pacuer 103
yI00peHuit 1yis
MUTATEIbHBIX PACTBOPOBY.
[Tpaktnueckas padbota
«ITpaBuna cmemmBanus
yI00peHui
[Tpaktrueckas pabota
«IIutanue pacrenumit:
TEXHOJIOTHS
IPUTOTOBIICHUS
MUTATEIbHBIX PACTBOPOB
IUTS Pa3HBIX KYJIbTYP».
[TpakTuueckas padbora
«MOHUTOPUHT
MUHEPaIbHOTO MUTAHUS
pacTeHum.
[Tpaktrueckas padbota
«PacturenbHas
JTMArHOCTHKAY.
Hccnenoarenbekas
pabora «OrteHnka
COCTOSTHUS] KOMHATHBIX
pacTEeHU, pACTEHUN Ha
IIKOJIbHOM TEPPUTOPHUH,




pacTeHuit a30ToM. A30T U €r0
3HAYEHUE B KU3HU PACTCHUM.
DopMBI a30Ta U UX
MpEBpaIllCHUE B TIOYBE.
Uctounuku docdopa ans
pacteHus. 3HaUCHHE
dochopcomepxanux
COEIMHEHUH B KJIeTKE. Poiib
MaKpOAPTUYECKUX COCTMHEHHM
docdopa B SHEPreTHIECKOM
oOMeHe.

Bnusuue kanus Ha pusnyeckue
CBOICTBA MPOTOILIA3MbI, Ha
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, CUHTE3 OCJIKOB U Jp.
Ponb kanus B nogaep:;xaHuu
MOHHOT'O 0OajlaHCca B TKaHSX, B
MPOIECCax CaMOPETYJISIIUH.
Perynsaropnas u
CTPYKTYpooOpa3zoBatebHas
pOJb KanblKs. Y4YacThe B
00pa30BaHUM KJICTOUYHOU
CTEHKH, OJIJIEpKAHUN
CTPYKTYpBI MEMOpaH U
pEryJisius X NPOHUILIAEMOCTH.
3HaueHuEe MarHus B
MEeTaboJIM3Me PACTEHUH.
Marnuii B coctaBe xjopoduiia,
CXOJICTBO XJIOpoduiuIa U
reMorJioonHa Kak
CBUJICTEJILCTBO €AUHCTBA
OPraHUYeCKOTO MUPA.

Cepa u ero OCHOBHBIEC
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX
MUKpPO3JIEMEHTHI.
[Ipencrasienus o poyu
MHUKPORJIEMEHTOB B
MeTab0JIM3Me PACTEHUH.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPORJIEMEHTOB B PaCTEHHUSI.
CuHepru3M U aHTaroHU3M

yCTaHOBKA MPUYUH
MaTOJIOTUYECKUX
COCTOSIHMM (ITpH
HAJTUYKN)».
UccnenoBarenbekas
paboTta «O1eHKa BIUSHUS
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTECHHM
(cocTaBiieHHE Pa3TUYHBIX
TTOIKOPMOK )».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UuarHocTUKa U
METOIbI UICHTU(UKAIIIN
HEJ0CTAaTKa/M30bITKA DJIEMEHTOB
IIUTAHUA.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3amura
pacrenmi (4 1)

[TonsATHE O perymaropax pocra
pactenuii. CTUMYJISTOPHI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruburopsl pocta pacTeHUN:
1. mpupoaHbie (a0cm30Bast
KHUCIIOTa U HEKOTOPBIE

(b eHoIbHBIC BEIECTBA
(uKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTCTHUYECKUE
(MopdakTHHBI, peTapIaHThI,
nedoauaHThl, JECUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHBIE CITOCOOBI
MOHHUTOPHHTA.

3ammTa pacTeHU OT
BPEIAUTEIIEH: OCHOBBI
ouomeroaa.

[IpakTnueckas padora
«DUTOMOHUTOPUHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMEHHBIE
CHOCOOBI MOHUTOPUHTAY.
Hccnenoarenbekas
pabota «BnusHue
reTepoayKkCHHa Ha
npopacranue  (poct Ha
Pa3HbIX CTAAUSIX, B PA3HBIX
YCIIOBUSIX ) Pa3JInYHBIX
pacTeHui.

[IpakTuueckas padora
«MHCcekTapuu: npaBuiIa u
YCIIOBHS pa3BEACHUSA
MIOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
NMOYBEHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIpalllMBAHUU
pacTeHuu.
®dusnosorus
pacreHuii (8 u)

Bopnasi, necuanast u mnouyBeHHast
KYJIbTYpbI, UX TIPUMEHEHHUE B
BBIPAIIMBAHUY PACTCHUM.
[IpoBenenne BObI B KOPHE U
cTebJie pacTeHUH.

Boaneiil pexuM pacTeHU:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BJIMSIIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHHE MEXaHU3Ma
PETyJIALNN UCTIAPEHUs BIaru
pacTeHHEM.

POTOCUHTE3 — YHUKAJIBHBIN
MPOLIECC pacTeHU. TeMHOBas U
cBeroBas (pa3el PoTocuHTE3A.
3HadyeHue porocuHTE3a I
KUBBIX OPraHU3MOB. PaKTOPBI
pocTa pacTeHuil: BO3AyX U
aspanus. [TonzemHoe qpixaHue
pPacTeHMIi: COCTaB IOYBEHHOI'O
BO3/yxa, ra3000meH. ['a3000MeH

[TpakTuueckas padbora
«KopneBoe naBiieHue».
[TpakTrueckas paborta
«IIpurorosnenne
npenapara yCTbHIL
METOJOM CIENKA.
HccnenoBarenbckue
pabots! «BnusiHue
YCIOBUM COAEPKAHUS
pacTEHU Ha KOJTUYECTBO
YCTBHID.

[TpakTuueckas padbora
«DyHKIMOHAJIbHAS
JAArHOCTUKA PACTEHUH I10
AKTUBHOCTH
XJIOPOILIACTOBY.
UccnenoBarenbckas
pabota «OnpeneneHue
xyopoduia A u b,
OILICHKA




npu OECIOYBEHHOM
BBIPALBAHUH.

dboToCUHTETHYECKOM
aKTUBHOCTH PACTEHUI 1
(GakTOpOB, BIUSAIOIIUX HA
HEe.

[TpakTuyeckas pabota
«Anspanus, COz u Oy.
JIpIxaHue pacTeHnin.
[IpakTuueckas pabora
«/JIpIXaHNE pAaCTECHUN:
OlLIeHKa HHTEHCUBHOCTH
JbIXaHUs paCTEHUN U
TUIO/IOBY.
HccnenoBarenbckue
paboThl «BnusHue
croco0a BeIpalBaHUs
(cocTaBa nuTaTEIHLHON
CMECH, CXEMbI BHECEHUS)
Ha pOCT U Pa3BUTUSA
Pa3IMYHBIX PaCTECHUI.

Tema 6.
KyabTypHbIe
pacTeHusl.
CoBpeMeHHbBIE

ACTEKTHI CeJIeKINN
(20 9)

Kaxk uenoBek crai ucrnonb30BaTh
pactenus? CBsi3b pa3BUTHUS
UMBWJIM3aLUH YEIOBEKA U
OJOMAIlIHUBAaHUS PACTCHUHU.
JlomecTukanusi.
HacnenctBeHHOCTD 1
U3MEHUYUBOCTH — OCHOBHBIE
CBOWCTBA )KUBBIX OPraHU3MOB.
N3menunBocTh. Buasl
VU3MEHYMBOCTbD.

['en —MartepuanbHbI HOCUTEID
HACJICICTBEHHOCTHU U
U3MeHUYNBOCTU. HyKiienHOBBIE
KUCHOTHI. JIokanmuzanus
F€HETUYECKOr0 MaTrepuasa B
KJeTKe. /IeJIeHne KIeTOK.
Pennmukanus JTHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpauckpunuus. Tpancusauus.
Myranumu.

Oddekt OyThUTOTHOTO
TOpJBIIIKA U TEHETUYECKOE
paszHooOpasue. Uto takoe
reHO0aHk? 3aueM COXpaHATh
TE€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Juckyccus
«JloMecTukarus, Bce 1
pacTeHUs U )KUBOTHBIE,
KOTOPBIE KUBYT PSIAOM C
YEJI0BEKOM UM
OJIOMAaNTHUBAIOTC?
MO3HO 11 CUnTATH
TapakaHa 0JIOMAIlTHEHHBIM
KUBOTHBIM?).
[TpakTuueckas padbora
«MoudukanroHHas
U3MEHYHUBOCTh (JIUCTHS,
UTOJIKU C OJTHOTO
JIEpeBa)».

[Tpaktrueckas padbota
«I'eH — HHCTPYKLUA 110
cOopke KIIeTKH (Ha bucepe
WU KOHCTPYKTOPE)».
[Tpaktrueckas padbota
«Myranus Ha 6yrepOpose
(J1F000# 00BEKT U3
npeaplIyIen paboThl, Tae
U3MEHEHUE HHCTPYKITUH
IpUBEAET K U3MEHEHHIO
BHEIIIHETO BUJA
00BEKTa)».




COXpaHEHHsI TCHETHUECKHX
pecypcoB pactenuit (X Situ u in
situ).

3nauenue padot H.W. BaBumnosna.

3aKOH rOMOJIOTHYECKHUX PSAAOB.
[{eHTpbI TPOUCXOKAEHNUS
KyJbTypHBIX pacTennii H.W.
Basunosa u I[1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINU.
I'ubpunmuzanus. ®opmsl 0TOOpA.
OcHOBHbIE HANPABJICHUS
CEJICKINU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

Ectb 11 xu3Hb B npobupke?
buoTtexHomorus KyJabTypHBIX
pacTeHuil.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe penaKTHpOBaHUE.
CoBpeMeHHbIE MTOIXO0AbI U
JOCTUKEHUS TEHETUYECKOTO
pPEaKTUPOBAHUsI PACTEHUM.

[IpakTuueckas pabora 1o
rpynnam «OTKya Ha
HAIIUX CTOJIAaX
(PYKTHI/OBOIIN/3TAKID.
[IpakTrnueckas padora
«BprpanmmBaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbekas
pabota «BbIpamuBanue
pacTeHuil B IpOOHPKE»
(MOHO BOCITIOJIb30BATHCS
pe3yJabTaTaMu
OPEbLIYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUJISl paCTEHUN).
[IpakTuueckas padora
«I"eHOMHBIE HOKHUIIBI
(MonenupoBaHue pabOTHI
cuctembl CRISP-Cas)».

Tema 7.
PacrurennHas

npoaykiusi (8 u)

Hanzemurbie u mog3eMHbIE
opransl pactenuid. [lober u
BUJIOM3MEHEHHBII ToOer
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTCHU.
[TonsiTHe 0 KaYecTBE MPOTYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOIYKTOB MUTAHUS C
UMIopTHbIMU. Jloructrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MUTAHUS.

Mukpo3eneHb: TOJIE3HOCTh U
TEXHOJIOTHS.

XUMHUYECKAN aHAJIN3
npoaykiuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[Torenunomerpus.
Xpomatorpadus.

[TpakTuueckas padbora
«IIpenenbHO nOMyCTUMBIE
koHuenTpauu (ILJK) u
METO/IBI KOHTPOJIS
0€30IMacCHOCTH
PaCTUTEIBHBIX MTPOTYKTOB
TTUTaAHUS.
HUccnenosatennckas
pabota «OreHKa KayecTBa
BBIPALICHHOU
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[IpakTuueckas pabora
«MeTtobl O1IEHKH
Ka4eCTBa PaCTUTEIIbHON
MPOIYKIINN: XPaHECHUE U
COXPAHHOCTh
MUTATEIBHBIX BELIECTBY
(Mo mocTynmHOMY
000pyI0BaHHUIO).
UccnenoBatenbekast




pabota «OnpenencHue
BuTtamuHa C METOJIOM
00paTHOTO TUTPOBAHUS B
TUTOaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs».

Ne ni/mt

IOYPOYHOE IIVIAHUPOBAHME 5 KJIACC

MOI[YJ'IL «Kak )XuBOTHBIC U pacTCHUA HpI/ICH008,6JII/IBaIOTCSI»

(PBOJTIOITMOHHAS 3KOJIOTHs) 5-6 Kiaccel (34 Jaca)

Tema ypoka

1.MbI uccienyeM KuBbie 00bEeKTHI

Koanuecr
BO YaCOB

Bcero

114

JlaTa
U3Y4YeHUs

1-2

CBOMCTBA M CTPOEHHUE KUBBIX OPTAaHU3MOB
(cTpoeHue KIETKH).

Bug, ocoOb — opranusm Kak euHas cucTema.

AnanTanuu (IpUcocoOIeHus ).

[ToHsiTHE TOMEOCTa3a )KUBOT'O OPraHU3Ma.
CriocoObl ero nmoziep KkaHusl.

OrpannueHust MOPPOTOTHUSCKUX 1
(bU3MOJIOTHYECKUX aJlanTalni

[ToueMy opraHu3Mbl HE CTAaHOBATCSA
OCCKOHEUHO OOJIBIIMMHM, MaJICHbKHMH,
BCESTHBIM.

10

HccnenoBatennckue
paboTsl «Bce i (CHHUITEI,
Oenku, Oepe3bl U T.1.)
oJnHaKoBEIe? DOTOKBECTY.

11

[IpakTnueckas pabora «CocTaBisieM KHUTY
PEKOP/IOB PACTEHUH U )KMBOTHBIX HAILIETO
Kpash».

2. Bausinue okpy:xaloiieii cpeabl HA JKMBbIE

OPraHU3MBbI

234y

12-13

DaKTOPBI OKPYKAKOILIEU CPeIbl
(abuotrueckue, OMOTUYECKHUE,
AHTPOTIOTCHHBIC).




[Tpumepbl abnoTH4YeCKuX (PaKTopos,
OKa3bIBAIOIINX OCHOBHOE BIIMSHUE HA

14-15 KU3HEICATCIHOCTD )KHBBIX OPTaHU3MOB:
TeMIieparypa

16-17 [Tpumepbl aOnOTHYECKUX (PAKTOPOB-CBET

18-19 [Tpumepsl abnoTuyeckux (PakTopoB-
BJIQXKHOCTb.
OCHOBHBIE 32aKOHOMEPHOCTHU MPUCTOCOOTEHUS

20-21 KUBBIX OPTaHU3MOB K a0MOTHYECKUM

dakTopam.

9923 [Ipucnoco6ieHuss K OCHOBHBIM a0MOTHYECKUM

) dakTopam: Temmeparypa, BIaKHOCTh U CBET.

24 [Ipaktuueckoe 3ansTue «L{Bet u Termmo»

o5 [IpakTrueckoe 3ansaTue «4To pacTBoOpsieTcs B
BOJIe» (AKCTIepUMEHT « KUK 10M»).
[Ipaktuueckoe 3anstue «Auddysus BemiecTs B

26 BOJi€ (PacTBOPHI)», «JIBUKEHUE pacTBOPOB MO
IIBETKY».

97 [IpakTrueckoe 3ansatue «Jlen rmuaBaer B BOAE
(aiicbepru, 3aMmep3aHre BOJOEMOB ).
[Tpaxtrueckoe 3ansTue «Jleq mpu 3amep3aHuu

28 pacmmpsercs (pa3pylieHue KaMHs
(mouBo0Opa3zoBaHme), 3aMep3aHUE KIETOK).

29 [TpakTuueckoe 3ansitue «lllyba» (kyOuku baa
3aBEPHYTH B Pa3HBIN MaTepHall, B3BECUTB).
[TpakTueckoe 3ansitue «[IUrMeHTHD (MOXKHO

30 pa3euTh HAa BaTMaHE KPACUTEIIU U3
dbomacTepoBy.

31 [IpakTnueckoe 3ansatue «Kak )KMBOTHBIE
IJIABAIOT B BOJIe» (DKCIEPUMEHT C MUMIETKOM).
Uccnenosarenbckue padoTsl «BiusiHue cBeta

32 (Tema, BIaKHOCTH, COCTaBa MOYBBI) HA
pacTeHusl B €CTECTBEHHBIX MJIM UCKYCCTBEHHBIX
YCIOBHSIX» (Ha TOCTYITHOM MaTepHuale).

33-34 O060011eHNE —TTOBTOPEHHUE TI0 TEME

SBOJJIFOIIMOHHAsA 3KOJIOI'us.




n/n

IMNOYPOUYHOE INJIAHUPOBAHHUE 6 KJIACC
Momynb «Kak )KUBOTHBIE H PACTCHHS MTPUCTIOCAOINBAIOTCS))
(PBOJTIOITMOHHAS 3KOJIOTHs) 5-6 Kinaccel (34 Jaca)

Koanuec
TBO

Tema ypoka
yp YacoB

Bcero

1. B3auMojgeiicTBUSA )KUBBIX OPraHU3MOB 8y

JlaTa
usyue
HUSA

1-2

w

buotnyeckue hakTopsl.

3aKOHOMEPHOCTH PAa3BUTHUS MEKBHUIOBBIX
B3aUMOOTHOIIICHUH.

KosBomtonus (XMIHUK-KEePTBA; Mapa3uT-X0351H)

DBOJIIOIUS CTPATETUM TOOBIBAHUS TUIIIH.

Co1MaJILHOCTD.

o N o o1 b~

Bunabl BcesieHIIBL.

Pacrenuit Bpequrenu

Hccnedosamenvckas paboma «Habarooenus 3a
Bzaumoomnowenusmu dcusommuvix npu 000v18anuuU
nuwu (Kopmywxu 0 nmuy, 0Jisk 20pOOCKUX ULU
CENbCKUX HCUBOMHBIX). Bebramepoly.
Hccneoosamenvckas paboma «Pacnpocmpanenue
BUO0G-CUHAHMPONOBG 8 HALell MECTHOCTNUY

2. YesioBeK B ’KU3HHM PACTEHUI U )KUBOTHBIX? 124

10
11

AHTpONOreHHbIe PaKTOPHI.

["apMoHus ¢ mpUpoAOH MEPBOOBITHBIX JOEH

12

13

OpnomaniHMBaHUE U MPUPYUYEHHE )KUBOTHBIX U
pPacTEHUMN.

Cmacenmue BBIMHUPAIOMIWX BHUAOB, KaK 3TO JC€JIaTb

14

15

KynbTypHbIE pacTeHHS U UX JUKUE MPEIKU

KynbTypHble pacTeHus U UX TUKUE TPEJIKH, T0YeMY
BAXKHO UX COXPAHSITh.

16

Pa3Ho0Opa3ue KynbTYpHBIX PACTEHUM U UX 3HAYEHUE
B
YKU3HH YEJIOBEKA.

17-18

Kpacnas kaura Hameu TeppuTOopun




19-20 Oco00 oxpaHsieMble TEPPUTOPHUH, 3aITOBETHUKH
) Poccun n mupa.
3. DKoJiornyecKue HUIIHN 64
9122 buocdepa — ogHa u3 BaxkHeHIINX 0001049k 3eMIIH.
23-24  UTto TaKoe «3KOJIOTUUYECKUE HUIITN
buopa3noobpazuio JKu3HEHHBIX (HOopM
25-26
[ToBeneH4YECKHE TPUCTIOCOOICHHUS
27-28
29-30 MoaudukanmoHHas H3MEHYNBOCTh
PacturensHBIE cOOOIMIECTBA U X THIIBI.
31-32
33-34  Pa3BuTHE U CMEHBI PACTUTEJBHBIX COOOIIECTB.
IMOYPOYHOE IVIAHUPOBAHMUE 7 KJIACC
Monaynbe «OCHOBBI pacTeHUEBOACTBa (34 yaca)
Kouuuec Aara
Ne HU3Y4YeH
TBO
n/ | Tema ypoka us
4acoB
n
Bcero
Tema 1. BBeeHue B pacTeHHEBOICTBO 24
1 Yro-Takoe pacCTEHHEBOJICTBO: OCHOBHBIC (DAKTOPHI 1
BBIPAIIMBAHKS PACTCHUH.
5 HcTopus pa3BUTHSA arpOXMMHYECKUX 3HAHUU. 1
[IpakTuueckas padota «bouka JIubuxay.
Tema 2. ArpoTexHHUYeCKHIl IKCIIEPUMEHT 6 4
3 [TpaBuia MOCTAaHOBKH arpo3KCIEPUMEHTOB.
4 [TocTaHOBKA PKCTIEPUMEHTOB C PACTCHHSIMHU.
Br160p TeMbI, cocTaBIeHUE TUIOTE3bI, LIEIH U
3a/1a4 HKCIIEPUMEHTA TI0 BBIPAIIIMBAHUIO PACTCHUH B
5 KOHTpoaupyemoit cpene. Mccnenoparenbckas 1
pabota «DaKTOpkl, BIHUIIONME HA TIPOPACTAHUE CEMSH
(pocT IpOPOCTKOB)».




KoHTponu, noOBTOPHOCTH, MPOBENEHUE IKCIIEPUMEHTA.
6 [InanupoBanue sxkcriepumenTa. OLeHKa pe3yIbTaToB
AKCIIEPUMEHTA.

OcBoeHHE TEXHOJIOTUU KpyriioroguaHoro
7 BbIpAaIIMBAHUA CAJIATOB 1 MUKPO3CJICHU B
KOHTPOJIMPYCMBIX NCKYCCTBCHHBIX YCIIOBHIX.

[Ipaktuueckas padota «COOp yCTaHOBKH IS

8

BBIPAIIMBAHUS PACTEHUN B KOHTPOJIUPYEMBIX

Tema 3. Posib XuMH4YeCKHUX 3JIEMEHTOB B IUTAHUH
pacreHuu

20 g

9 Boga. PactBop. BeiTsokka.

10 AHHOHBI, KATUOHBI, 3JIEKTPONTPOBOAHOCTH ¥ pH
pacTBopa.

11 | Posib XUMHYECKUX AJIEMEHTOB B MUTAHUU PACTECHUM.

12 | IlomydyeHre MUTATENbHBIX BEIIECTB PACTCHUSIMH.

13 VY noOpeHnusi: opraHudeckre, MUHEpaJIbHbIE,
MUKPOOHOJIOTHYECKHE.

14 | Tunbl NUTaHUS PACTEHUU.

BozaymHoe u MunepanbHOE (KOPHEBOE) MUTAHKE
pacTeHU.

15

16 TpaHCHOpPT MUTATEIBHBIX BELIECTB PACTCHUM:

BOCXOIAIIMN YU HUCXOISIIIUN TOK.

Baxneiive kanuiinbie, pocPopHbIe U a30THBIE
17 | ynoOpenusi, ux cBoiictBa [IpocTbie u coxHbBIC
yao0peHus.

Poct u pazBuTHe pacTeHuit: 3Tansl OHTOIEHE3A,
AKTOPBI

1g | PaxTOpEL )

BJIMSIOIIME HA POCT PaCTEHUN: CBET, I'yCTOTA II0CAOK,

nuTaHue, cyocTpar.

Oco0EHHOCTH MTUTaHUsl PACTEHUI a30TOM. A30T U €ro
19 | 3HaueHue B KU3HU pacTeHUH. DOPMBI a30Ta U UX
MIPEBPAILECHHE B ITOYBE.

Ucrounuku docdopa a1t pacrenus. 3HaueHue
dochopcoaepkanux coeTMHEHN B KieTke. Posb

20
MaKpOIPTrHUECKX coenuHenuit hocdopa B
HHEPreTUUYECKOM OOMEHE.

21 BrnusiHue kanus Ha Gu3nUecKue CBOMCTBA MPOTOILIA3MBI,

Ha (DepMEHTHI YTJIEBOAOPOAHOT00OMEHA, CHHTE3 OCJIKOB




22

Pounp kanmus B moaaepaHuy HOHHOTO OaslaHca B TKAHSX,
B IIPOIIECCaX CaMOPETYJISIUH.

23

PerynaropHas u CTpyKTypooOpa3oBaTeibHasl
POJIb KaJbIIHs

24

VYyacTtue B 00pa30BaHUM KJIETOYHOU CTEHKH,
MOJIICPYKAaHUHU CTPYKTYPBI MEMOpPaH U
PETYJISAIUS UX POHUIIACMOCTH.

25

3HauYE€HUE MarHusl B METa00JIN3ME PaCTEHU.

Marnwuii B coctaBe xjaopoduiuia, CX0ICTBO XJIopoduiiia
"

reMOorJIo0NHa KaK CBHUJIETENbCTBO €IMHCTBA
OpPraHUYECKOTO MHpA.

26

Cepa M €ro OCHOBHBIC COCIMHCHUA, UX POJIb B
CTpYKTypHOﬁ opraHu3aliu KJIICTKHU, Y4aCTUC B
OKHUCIUTCIIBHOBOCCTAHOBUTCIIBHBIX PCAKIIUAX

27

MuxkposnemenTsl. [IpencraBnenus o poiau
MHUKPO3JIEMEHTOB B META00IM3ME PACTEHUII.
Oco0eHHOCTH NOCTYIIEHUSI MUKPOJJIEMEHTOB B
pacTeHusl.

28

CHHEpru3M U aHTarOHU3M DJICMEHTOB ITUTAHUS
pacTeHU.

PacTurenpHas nuarHocTika U METOABI UICHTU(HUKAITUN
HEIOCTAaTKa/M30bITKA DJIEMEHTOB ITUTAHUS.

Tema 4. Peryasitopbl pocTa pacTeHuii. 3amura pacTeHui

6u

29 | [lonsartue o perynasaropax pocra pacTeHHIA.

30 CTumMynsTopbl pocTa— GUTOTOPMOHBI (AyKCHUHBI,
ru60epesUIMHbI, IMTOKUHUHBI ).
NHrubuTopsl pocta pacTeHUM: MPUPOIHBIE A0CIU30BAs
KHUCJIOTa U HEKOTOpbIe (DEHOJIbHBIEC BEIIECTBA

31 | (uxymMapoBasi, KOpUYHasl, CaTMIIUIOBAsT KUCJIOTHI),
Cunretnueckue (MOp(paKTUHBI, peTapAAHTHI,
nedOoTuaHThI, IECUKAHTBI, TEPOHUITHIBI).
OUTOMOHUTOPHUHT U OLIEHKA COCTOSIHUSI PACTEHUH.

32 | CoBpeMeHHbIE CTIOCOOBI MOHUTOPHHTA.
3amuTta pacTeHUI OT BpEAUTENICH: OCHOBBI OMOMETO/1A.

33-

34

O06006111eH1Ee —TTOBTOPEHNE




MNOYPOYHOE INIJIAHUPOBAHHUE 8 KJIACC
Monyns «OcHOBBI pacTeHreBoACTBa» (34 vaca)

JlaTa
Kosmmyect wu3yuyen
Nen/m  Tema ypoka BO YacoB = mud
Bcero
Tema 1 Bognasi, necuaHasi ¥ NOYBEHHAS KYJIbTYPbI, HX
NPUMEHEHNE B BbIPAIIMBAHNH pacTeHuil. ®U3H0JI0TUA 84
pacreHui
1 BonHnas, necuanas u [OYBEHHASKYIILTYPEL, UX
IIPUMEHEHUE B BHIPAILIMBAHUN PACTECHHUIA.
2 [IpoBenenue BoibI B KOpHE U CTEOJIE pAaCTEHUM.
3 Boaneiil pexuM pacTEeHU: CTPOSHUE YCTHULI:
(bakTOpBI, BIUSIONINE HA UX PACKPHITUE U 3aKPHITHE.
A 3HaYCHUE MEXAHU3MAPETYJISLUU UCHIAPEHUS] BJIaru
pacTeHueMm.
5 DOTOCUHTE3 — YHUKAJIBHBIM MIPOLIECC PACTCHUMN.
6 TemuoBast ucsetoBas pasbl GOTOCHHTE3A.
7 3HayeHue PoTocuHTE3a ISl AKUBBIX OPraHU3MOB
@akTOpBIpOCTa PACTEHUM: BO3AYX U adpalusl.
8 [Toa3eMHO€E IBIXaHUEPACTEHUM: COCTAB
MOYBEHHOTO BO3/yXa, Ta3000MeH.
Tema 2 Kyuabtypuble pacrenuss. CoBpeMeHHbIE aCHIEKThI 214
CeJIEKIMH
9 Kak uenoBek cTan UCMOJIb30BaTh PACTEHHUS?
10 CBsi3b pa3BUTHS LUMBHIIH3ALAY 1E€N0BEKA 1
OJIOMAITHUBAHUS PACTCHUH.
11 JloMecTukanusi.
12 HacnenctBeHHOCTh M N3MEHUMBOCTH — OCHOBHBIE
CBOWCTBA KUBBIX OPTaHU3MOB.
13 N3menunBocTh. Buasl 13MEHYUBOCTE.
I'en —maTepuanbHbI HOCUTEL HACIEACTBEHHOCTH
14 u
U3MEHYUBOCTHU.
15 HyknenHoBBIE KHCIIOTHL.




16

Jlokanu3anusi FeHeTUYECKOTO MaTcpHraja B KJICTKEC.

17 Jlenenune KIETOK.
18 Penmukanus JIHK.
19 OcHoBHas JorMa MOJIEKYJIIPHON OMOJIOTHH.
20 Tpanckpunmus. Tpancasuus.
21 Myrtanuu. 3¢hdexT OyThUIOYHOTO TOpJIbIIIKa U
TreHETUYECKOe pa3HooOpasue.
29 Yro Takoe reHb6aHK? ['eHeTHYECKHE PECypChl
pacTeHui
93 OcHOBHBIE CIOCOOBI COXPAHEHUS TEHETUYECKUX
pecypcoB pacTeHHi (ex situ u inSitu).
3nauenue pabot H.W. BaBuiosa.3akon
24 TOMOJIOTUYECKUX Ps/IOB. LIeHTphI MPOUCX 0K ICHUS
KYJIbTYPHBIX pPaCTECHUIN
o5 OcCHOBHBIE METO/IbI CeeKIMU. [ udpuau3ausi.
®opmMmebl 0TOOpA.
OCHOBHBIC HAMPABIICHUS CEJICKIINH: YIyUIICHUE
26 YPOKAMHOCTH, yCTOMYMBOCTH K OMOTHYECKHAM U
abMoTHUYEeCKUM (haKTOpaM.
27 Ectp nu sxxu3Hb B ipobupke? buorexnomorus
KYJIbTYPHBIX PACTEHUM.
28 Kak  denmoBek  MoxeT  Moau(UUHUPOBATH
pacteHus?
['enetndeckoe pegakrupoBanue. CoBpeMEeHHbIE
29 MOXObI U TOCTUKEHHS TEHETUYECKOTO
pPEIaKTUPOBAHUS PACTEHUM.
Tema 3 PacrurennbHast NpoayKIHst S5u4
HanzemHbie 1 moa3emMHbIie OpTaHbl PACTEHUM.
30 [ToGer MBMOOU3MEHEHHBIN TOOET PACTEHHUIA.
CnocoObl pa3MHOXKEHUSI PACTCHH.
[TonsiTHe O Ka4eCTBE MPOAYKTOBITUTAHUSI.
31 [TpoOneMbl KOHKYPEHIIMH OTEYECTBEHHBIX
MIPOTYKTOB MUTAHUS C UMIIOPTHBIMU
32 JlorncTka MOCTaBKM M CPEJICTBA COXPaHCHHS
MIPOTYKTOB MUTaHUsI. MUKPO3EIICHb: MTOJIC3HOCTh
HUTEXHOJIOTHUS.
33 XUMUYECKUH aHAIIU3 IPOAYKIIHU.
34 OCHOBBI CHEKTPO(HOTOMETPHH.

[ToTenmmmomeTpus. Xpomarorpadusi.







