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Monyab «Kak >KUBOTHBIE M PACTEHUSI IPUCTIOCAOIUBAIOTCSD (IBOIIOIIMOHHAS YKOJIOTHS)
5-6 xnaccel (34 yac)
Monyab «OcHOBBI pacTeHueBocTBay 7 (34 yaca)

Cpox peammmzaruu 2024 — 2025 yqeOHBI TO/I.

OctpoBHoe, 2024 rox



[TOACHUTEJIBHASA 3AIINCKA

Mopnynb «Kak >KHBOTHBIE U paCTEHUS TIPUCTIOCAOTUBAIOTCS (IBOJIOIIMOHHAS SKOJIOTHs) 5.6 KIacchl
(o 34 gaca)

Monynb «OCHOBBI pacTeHHEBOACTBa» 7 Kiacchl (34 vaca)

BapuaHTsl peaju3anuu nporpaMmbl u ¢popMbl IPoOBeIeHNs 3aHATHIA.

JlaHHas mporpaMma paccyuTaHa Ha paboTy co HIKoJIbHUKaMH 5-9 kiaccoB. Ilenarory Baxxnee
aKIEHTHPOBATh CBOC BHUMAHHE HE CTOJBKO HAa KAUECTBE Pe3yNbTaTa MPOEKTa WIIH UCCIIeIOBAHNS,
CKOJIBKO Ha TOM, 4TOOBI yJaluiics 1ojy4yall 3HaHUs B TOM YMCIIE U Yepe3 BhIIOJIHEHUE
IIPaKTHUYECKOI0 3a/1aHus, JIeJIall BbIBOIbI U YMO3AKJIFOUEHHSI HA OCHOBAHUU CBOETO UCCIIEI0BaHMS,
YUWICS CPAaBHUBATh €r0 PE3YJIbTAThI C TEOPETUUECKUM MATEPUAIOM U HCCIIEIOBAHUSAMU JPYTUX
IIKOJILHUKOB. TakuM 00pa3oM, IIKOJIBHUK OCBOUT OCHOBBI IIPOEKTHO-HCCIIEAOBATEIHCKOM
NesTeIbHOCTH U IPUOOPETeT HaBbIK KPUTUUYECKOTO OTHOLIEHUS K MaTepualy.

IIporpamma pa3ouTa Ha MOIYJIH, KOTOPbIE€ MOI'YT ObITh HCIOJI30BAHBI JIH00 YACTHYHO, JTHDO
NOJHOCTBI0. Tak Mozyib «Kak )KUBOTHBIE M pacTeHUs IPUCIIOCAOIMBAIOTC (IBOITIOLIMOHHAS
9KOJIOTHS) MpeAIoiaraeTes JUisl U3y4eHust B 5 win 6 kiiacce B TeueHue oAHoro roja (34 vaca B ron).
Monynbs «OCHOBBI PAaCTEHHEBOICTBA» paccuuTaH Ha 34 yaca

IIpumepHas cxema NPOBEACHUS 3aHATHM 110 IIpOrpamMmmMe:

1. OOBsicHEHHE TEOPETUYECKOr0 MaTepHaa 1o TeMe.

2. [ToaroroBka K SKCIEPUMEHTAIBHOMY 3aHITHIO, 00CYKI€HHE 00BEKTOB JUISI TPAKTUIECKOTO
3aHATHSL.

3. IlpoBeneHye NPaKTUYECKOrO 3aHATHS — OCHOBHAs 3aJjada OCBOCHUE METO/0JIOTUU IaHHOTO
HKCIEPUMEHTA.

4. ITo OKOHYAHHUH MTPEUIOKUTH JETAM, KOTOPbIE 3aMHTEPECOBAIINCH JAHHBIM SKCIIEPUMEHTOM,
Pa3BUTH €TI0 B UCCIIEOBATENbCKUM MPOEKT. /{1 3Toro Heo6xoarMo 00CYAUTh OOBEKTHI, KOTOpBIE
yUEHUK OyZIeT HCCIe10BaTh, COCTABUTH IIAaH SKCIEPUMEHTA.

5. IloMoYb yuyeHHKY IPOaHAIM3UPOBATh PE3yIbTaThl KcIiepuMeHTa. OLIEHUTh pe3ysIbTaThl
MIPOEKTHO-MCCIIEI0BATENLCKOM IS TEIbHOCTH IIKOJIBHUKOB MOKHO B TIPOIIECCE 3aIIUTHI UMU CBOMX
paloT B paMKax LIKOJIHOW HAyYHO MPAKTUYECKOH KOH(EepeHIUH.

COJIEP)KAHUE KYPCA BHEYPOYHOMU JIEATEJIBHOCTH

Monyab «Kak ;KUBOTHbIE U PACTEHUS] NPUCNIOCAOTUBAIOTCH» (IBOJTIOLMOHHASA
3IK0JI0THA) 5-6 KiIaccswl (34 yaca)

1. MBI ucciexyeM :KuBble 00beKTHI (6 4acoB)

CBoiicTBa M CTpOEHHE KHUBBIX OPIaHU3MOB (CTPOCHHE KIETKH). By, 0co0b — opranusM Kak euHast
cucrema. Axanranuu (mpucrnocodnenus). [lonstue romeocTasa skuBoro opranusma. Crioco0sl ero
nojnepkanus. [lonstue BapuatuBHOCTH npu3Haka. VccnenoBarenbckue paboTel «Bee mu (CHHMLBL,
Oenku, Oepessl U T.1.) onuHakoBbie? DoTokBecT».OrpaHndeHnss MOPPOITOTHIECKUX U
¢uznonornueckux aganrtauii. [loueMy opraHu3Mbl He CTaHOBSTCS OECKOHEYHO OOJIBIINMU,
MaJleHbKUMHU, BeesiiHbIM. [IpakTuyeckas pabora «CocTaBisieM KHUTY PEKOP/IOB PACTEHUIN U
KMBOTHBIX HAILIErO Kpas».

2. Biusinue okpy:kamomeil cpebl Ha ;KiUBble OpranusMsl (12 yacoB) PaxTopsl OKpyKarolen
cpenbl (abuoTuvecKkrue, OMOTHYECKUE, aHTPOIOTeHHbIS). [IpruMepbl abnoTnyeckux (HakTopos,
OKa3bIBaIOIINX OCHOBHOE BIIMSHUE HA KU3HEJCATEIIbHOCTD KUBbIX OPTaHU3MOB: TEMIIEPATYpPa, CBET,
BIaXXHOCTh. [IpakTrueckoe 3ansaTHe «L[BeT 1 Terio» (KyOUKH JibJia B3BECUTh, ITOJIOKUTh B YAIIKH
[letpu Ha pa3HOLBETHYIO OyMary, dyepe3 30 MUHYT B3BECHTh 3aHOBO — KTO ObICTpee pacTasin).
ITpakTuyeckoe 3anatue «4To pacTBopsieTcs B BoJe» (3KcHepUMEHT «OKuakuit 1om»).
[Tpaktudeckoe 3ansTue «nddys3us BemecTs B Boze (pacTBOpbI)», «/IBHkeHHE pacTBOPOB 110
1BeTKy». [IpakTnueckoe 3anstue «Jlen miuaBaer B Boje (aiicOepru, 3amep3aHue BOJOEMOB)».
[IpaxTrueckoe 3ansTue «Jlen npu 3amMep3aHuu pacumpsercsa» (pa3pylieHue KaMHs
(mouBoOOpa3zoBaHue), 3aMep3aHue KIeTOK).OCHOBHbIE 3aKOHOMEPHOCTH MPUCIIOCOOIEHUS KUBBIX



OpraHu3MoB K abuoTuyeckuM (axropam. [IprcrnocobneHnst K OCHOBHBIM aOHOTHYECKUM (pakTopam:
TeMIleparypa, BlIaxHOCTh U cBeT. [Ipaktuueckoe 3anstue «lllyba» (KyOuku jabaa 3aBEpHYTH B
pas3Hblil MaTepual, B3BecuTh). [Ipaktuueckoe 3anarue « IurMeHThD (MOXKHO pa3/ieuTh Ha BAaTMaHe
Kpacutenu u3 ¢piaomactepony». [IpakTrueckoe 3ansaTHe «Kak )KUBOTHBIE IJIaBAIOT B BOJE»
(OKCrepUMEeHT C MUMETKOH).

HccnenoBarenbckue padoThl «BiusHUE cBeTa (Teruia, BIaXXHOCTH, COCTaBa ITOYBHI), & PACTCHUS B
€CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIOBUAX» (Ha JOCTYITHOM Marepuase).

3. BzaumoneiicTBus JKMBbIX OPraHu3MoB (4 yaca)

buotnyeckue pakropsl. 3aKOHOMEPHOCTH Pa3BUTHS MEKBHUIOBBIX B3aUMOOTHOIIECHUI.
Kospomronus (XUIIHUK-)KEPTBa; Napa3UT-X035IMH) DBOIOLMSI CTpaTeruil 10ObIBaHUS HILH.
CoumanbHocTh. Bunsi-Bcenenisl. [lepeuens pacrenuit#Bpenureneil. Mccnenosarenbckas pabota
«Habmronenns 3a B3aMMOOTHOIICHUSIMH KUBOTHBIX MTPH JOOBIBAHUH MUY (KOPMYIIKH JUIS TITHIL,
U1l TOPOJICKUX WJIM CEeJIbCKUX KHUBOTHBIX). BeG-kamepsi». ViccnenoBarenbckas padora
«PacnipocTpanenue BUAOBHCUHAHTPOIIOB B HAIlIE MECTHOCTH.

4. YeJsioBeK B KU3HU PACTEHUI U )KUBOTHBIX? (6 4acoB)

AmnTponorennsie ¢pakTopsl. [IpaBna mu, 4T0 MepBOOBITHBIE JIIOAW JKUIH B TAPMOHHH C TIPUPOJION.
OnomaliHuBaHUE U IPUPYUYECHUE KUBOTHBIX U PACTECHUI. 3a4eM cl1acaTh BEBIMUPAIOLIUE BUbI, KaK
3710 AenaTh. KynbTypHble pacTeHus u ux aukue npeaku. [loueMy BaKHO UX COXPaHSTh.
PazHooOpa3ue KynbTypHBIX paCTEHUH M UX 3HAYEHUE B KU3HU yesioBeka. KpacHas kHura Baieit
tepputopuu. Ocobo oxpaHseMble TEPPUTOPUH, 3ani0BeJHUKN Poccun u mupa. [IpakTuueckast
pabota «Pa3Hoo0pa3ue KyabTYypHbIX PACTCHUI B BallleM PETUOHE».

HccnenoBarenbckas pabota «BiusiHre aHTPOIIOTEHHBIX (DaKTOPOB HA pa3BUTHE PACTEHHI B
ropoJie/HaceIeHHOM ITyHKTE.

Okckypeusi/mpaktrueckas padora «OOIIT B Bamem pernoHe — yHUKaJIbHBIE OOBEKTHI TIPUPOJIBD».
5. Okosoruvyeckue Humu (6 yacos)

buocdepa — onna u3 BakHeWmmx 060ouek 3emiid. UTo Takoe «IKOJIOTHYECKHE HUIIM U KaK OHH
¢dopmupyrorcs? @opMupoBaHUE 3HAHUN IO OMOPA3HOOOPA3HIO )KU3HEHHBIX (POPM, MMOBEIEHUYECKUX
npucrnocobaeHnii, MoaupUKaIMOHHas N3MEHUYMBOCTH (Ha 6a30BOM ypoBHE). PacTuTtensHbie
cooO11ecTBa U UX TUIBL. Pa3BUTHE U CMEHBI PACTUTENIBHBIX COOOILECTB.

HccnenoBarenbekue paboThl «DKOIOTUIECKHE HUIIN BOKPYT TeOs — omrcanue pakTopos
OKpyxarolel cpenp». Mccnenopatensckue padotsl «DeHonornueckre HaOMoaeHUs .

Monyab «OCHOBBI pacTeHHeBOACTBA» 7 Kkiacc (34 yaca)

1. BBenenune B pacTeHuEeBOACTBO (2 yaca)

Uro-Takoe pacTeHHUEBOJCTBO: OCHOBHBIE ()aKTOPHI BhIpALIUBaHUs pacTeHuil.Ficropus pa3Butus
arpoxummudeckmnx 3Hanuii (padorst M.B. Jlomonocosa, 1O. JIubuxa, Byccenro, B.B. Jloky4aesa,
K.A. Tumupszesa, [1.A. Kocteruera, JI.H. ITpsaummaukoBa u ap.). [Ipaktuueckas padora «bouka
JIubuxay.

2. ArpoTexHMYeCKHH IKCcIepuMeHT (6 4acoB)

[IpaBuia MOCTaHOBKHU arpo’KCepruMeHToB. [locTaHOBKa SKCIEPUMEHTOB € pacTeHUSAMHU. BBIOOD
TE€MBbI, COCTaBJIECHUE TUIOTE3bI, UEIHN U 3a7a4 SKCIIEPUMEHTA 110 BHIPAIIMBAHUIO PACTEHUN B
KOHTpOJIMpyeMoU cpene. KoHTposr, MOBTOPHOCTH, IMTPOBEICHUE dKCIIepuMeHTa. [InannpoBanue
skcniepumMenTa. O1eHKa pe3yabTaToB dKcrepuMenTa. MccnenoBarenbckas padora «DakTopsl,
BJIMSIONINE HAa TPOpacTaHue CEMSH (POCT MPOPOCTKOB)». OCBOECHUE TEXHOJIOTHH KPYTIIOTOIUYHOTO
BEIPANTUBAHUS CAJIATOB U MUKPO3EIICHN B KOHTPOJIMPYEMBIX UCKYCCTBEHHBIX yCIIOBUsAX. COOp
YCTaHOBKH JIJIs1 BBIPALLMBAHUS PACTEHUM B KOHTPOJIUPYEMBIX YCIOBUSX.

3. Poib XMMHU4YeCKHX 3/IEMEHTOB B MUTAHUU pacTeHuii (20 yacoB)

Bopna. PactBop. BeITsi’kka. AHMOHBI, KATHOHBI, SJIEKTPONPOBOAHOCTL U pH pactBopa. Ponb
XUMHYECKHX 3JIEMEHTOB B TUTAHUU pacTeHuil. [loydeHne nurarenbHbIX BEMIECTB PACTCHUSMM.
[TpakTuueckas pabota «CxeMbl MUTATENBHBIX PACTBOPOB. PacueT 103 ynoOpeHuii A MuTaTeNbHBIX
pacTBOPOBY. YIOOpeHUsI: OpraHu4YeCcKrue, MUHEpaIbHbIe, MUKPOOUOJIOTHYECKUE. THIIBI TUTAHUS
pactenuii. BoznyiHoe u MuHepanbHOe (KOpHEBOE) MUTAHUE pacTeHUl. TpaHCIOPT MUTATENbHBIX



BEIIECTB PaCTEHUI: BOCXOASIINN U HUCXOAAIUI TOK. BaxxHeimue kanuitaeie, pocdopHbie u
a30THBIC ynoOpeHus1, ux cBoicTBa. [IpocThie u crnoxuble ynoopenus. [Ipakruyeckas pabora
«[IpaBuna cmemmBanus ynoopenuii» [Ipaktuueckas pabota «Ilutanue pacTeHuil: TEXHOIOTHS
IIPUTOTOBJICHUS TUTATEIbHBIX PACTBOPOB JJISl pa3HbIX KYJIbTYp».POCT 1 pa3BuTHE pacTeHUIl: 3TallbI
OHTOreHe3a, (PaKTOpHI, BIUSIONINE Ha POCT PACTEHUI: CBET, T'yCTOTA MOCAA0K, MUTAaHUE, CyOCTpaT.
[TpakTyeckas padboTa«MOHUTOPHHT MUHEPAIHHOTO MUTAHUS pacTeHuiD». OCOOCHHOCTH MUTAHUS
pacTeHuii a30ToM. A30T U €ro 3HaYeHHE B KU3HU pacTeHui. DopMbI a30Ta U X IPEBpAIICHHE B
noyse. Microunuku ocdopa ans pacrenusi. 3Hadenne Gpochopconepammx COSTUHEHUH B KIIETKE.
Ponps makpospruyeckux coeauHenuii pochopa B sHEpreTHUecKoM ooMeHe. BiusiHue kanus Ha
(u3rUecKre CBOKMCTBA MPOTOILIA3MbI, Ha (PEPMEHTHI YTIICBOAOPOTHOTO 0OMEHa, CHHTE3 OSJIKOB U Jp.
Ponp xanus B mopep:kaHuu HOHHOTO OaaHca B TKaHAX, B MPOIIECCAX CaMOPETYIISLIUU.
PerynsTopHast 1 CTpyKTypo- 0Opa3oBaTenbHast pojib KaJbIHA. Y4acTHe B 00pa30BaHUU KIETOYHON
CTEHKH, MOAJIEP>KAaHUU CTPYKTYPbl MEMOpaAH U PEryJislius UX MPOHUIIAEMOCTH. 3HaU€HUE MarHUs B
MeTaboIM3Me pacTeHui. Maramii B coctaBe XJaopoduinia, CXOICTBO XJIOpo(hUiUIa U TeMOrIOOHHA
KaK CBHJIETEJILCTBO €IMHCTBA OpraHnyeckoro mupa. Cepa 1 ero OCHOBHBIE COSMHEHHUSI, UX POJIb B
CTPYKTYPHOW OpraHU3aliy KJIETKH, y4aCTUE B OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUAX.
MuxkposnemenTsl. [IpeacTapneHus 0 poiar MUKPOJIEMEHTOB B META00IM3ME PACTCHHIA.
Oco0eHHOCTH TIOCTYIUJICHUSI MUKPORJIEMEHTOB B pacTeHust. CHHEPTH3M U aHTarOHU3M 2JIEMEHTOB
MUTaHUs pacTeHuil. PacturenbHast TUarHOCTUKA U METO/IbI UJIEHTU(UKAIIMU HEJOCTaTKa/U30bITKA
sneMeHToB nuTtanus. [Ipaktudeckas padora «PacTurenbHas AUATHOCTHKAY.

HccnenoBarennckas pabora «OLeHKa COCTOSHUS KOMHATHBIX PACTEHHM, paCTEHUI Ha IIKOJIbHOM
TEPPUTOPUH, YCTAHOBKA MPUYMH TTATOJIOTMYECKUX COCTOSHUH (ITPH HATUIHHN)).
HccnenoBarenbckas padora «OLieHKa BIUSHUS Pa3InYHBIX SJIEMEHTOB Ha COCTOSIHUE PACTEHUI
(cocTaBieHHE pa3IUYHbIX [TOJIKOPMOK)».

4. Peryasitopsl pocta pacrenuid. 3ammra pactenuni (4 yaca)

[TonsiTue o perynaropax pocta pacTeHU. CTUMYISTOPBI POCTa — PUTOrOPMOHBI (ayKCHUHBI,
ru00epeIUIMHbI, ITUTOKMHUHBI). THTHOMTOPBI pocTa pacTeHuit: 1. mpupoaHbie (a0CIM30Bast KMCIOTa
¥ HEKOTOphIe (DeHOIBHBIEC BEIIECTBA (MKyMapoBasi, KOpUYHAsS, CATUIIIIOBAS K-ThI), 2.
cuHTeTHu4YecKue (MOpGhaKTUHBI, peTapAAHTHI, 1e(OIUAHTHI, J€CUKAHTHI, TePOUIIUIBI).
@OUTOMOHUTOPHHT M OIIEHKA COCTOSHUS pacTeHnil. COBpeMeHHbIE CIIOCOOBI MOHUTOPHHTA.
[IpakTuueckas pabora «DUTOMOHUTOPHUHT M OIIEHKA COCTOsIHUS pacTeHuil. COBpeMEeHHbIE CIIOCOObI
MOHHUTOPHHTA.

Uccnenosarennckas padora «BiusHue rerepoaykciHa Ha MpopacTaHue (POCT Ha Pa3HBIX CTAIUSAX,
B Pa3HBIX YCJIOBHUAX) PA3JIMYHBIX PACTCHHI». 3allUTa PACTEHUH OT BpenuTeleii: OCHOBBI OMOMETOA.
[IpakTuueckas pabota «VHCeKTapuu: MpaBuiia U yCIOBUS Pa3BEACHUS MOJIE3HBIX HACEKOMBIXY.

5. Boanasi, necyaHasi 1 NOYBEHHasl KyJbTYPbl, HX NIPUMeHeHHE B BHIPAIIMBAHUU PACTEHU.
®u3zuosiorus pacrenuii (8 yacon)

Bonnas, nmecuanas ¥ moYBeHHAs! KYJIbTYpPbI, UX IPIMEHEHHE B BBIPAIIUBAHUH PACTCHHIA.
[TpoBenenue Bozabl B KopHE U cTebne pactenuil. [Ipaktuueckas paborta «KopHeBoe

JaBiieHHE». BOAHBIN peKuM pacTeHuil: CTpOeHUE YCTHHUIL: (haKTOPHI, BIHUSIOIINE Ha UX PACKPBITHE U
3aKpbITHE. 3HAUYCHHE MEXaHU3Ma PEryJIsuU UCcTIapeHus Biaru pacteHueM. [Ipaktuueckas pabora
«[IpuroroBienue npemnapara yCcTbHUI METOJIOM cienka».MccnenoBarensckue padoTsl: «BausHue
YCIIOBUH COAepKaHMsI PACTEHUI Ha KOJIMYECTBO YCThUI.DOTOCHHTE3 — YHUKAIBHBIN MPOIECC
pactenumii. TemMHOBast 1 cBeTOBas a3kl PoTocuHTE3a. 3HAUCHUE (POTOCHHTE3A JTSI JKUBBIX
opranu3moB. [IpakTuueckas pabota «@yHKIIMOHATbHAS IUATHOCTUKA PACTEHUI 110 aKTUBHOCTHU
xJyioporutacroBylcenenoBarennsckas padora «Onpenenenue xaopodmwnia A u b, oenka
(OTOCUHTETHUYECKOM aKTUBHOCTHU pacTEHUH U (PaKTOPOB, BIUSIOMIMX Ha Hee».DaKTophl pocTa
pacTteHuii: Bo3ayx U aspauus. [log3zeMHoe IbIxaHue pacTEHHIl: COCTaB TOYBEHHOIO BO3/1yXa,
razooomeH. ['a3000MeH npu GecrioyBeHHOM BhIpaliuBanuu. [Ipaktuyeckas padora «Aspanus, CO2
u O2. Jlprxanue pacrenuit». [IpakTudeckas padota «/lpIxaHue pacTeHHIA: OICHKAa HHTCHCUBHOCTH
JBIXaHMSI paCTeHUI U TI0A0BY». ccnenoBarenbckue padoThl: «BiausHue cnocoda BIpaliBaHUsS
(cocTaBa MUTATEILHON CMECH, CXEMbl BHECEHHUS) HA POCT U Pa3BUTHUS PA3IMYHBIX PACTEHUII.



6. KyibrypHble pactenusi. CoBpeMeHHbIE acCeKThI cejiekunu (20 yacoB)

Kak genoBek cran ucnonb3oBaTh pactenus? CBA3b Pa3BUTHI IUBUIIN3ALIUN YEIOBEKA U
onomaliHuBaHus pactenuil. JJomectukauus. uckyccus «JloMectukanus, Bce U paCTeHHS U
KUBOTHBIE, KOTOPBIE )KUBYT PSIIOM C YEJIIOBEKOM UM OJJOMAIIHUBAIOTCS? MOXHO JIM CUUTATh
TapakaHa OJOMalIHEHHBIM )KMBOTHBIM ?»Hacne1cTBEeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA
KUBBIX Opranu3MoB. M3smenunBocTs. Buasl n3menunBocts. [IpakTudeckas padbora
«MonudukannoHHast U3MEHUUBOCTH (JIUCTHSI, UTOJIKU C OJHOTO JiepeBa)».l'eH — MaTepuanbHbIN
HOCHTEJIb HACJIEJICTBEHHOCTU U U3MeHUUBOCTU. HykiennoBbie kuciaoTel. JIokanusanus
reHeTU4eCcKoro Marepuaina B kietke. Jlenenue kierok. Permmukanuus JTHK. OcHoBHas norma
MoJeKyisipHoi Ouonorun. Tpanckpunuus. Tpancisus. Myranuu. [Ipaktudeckas padora «['eH —
MHCTPYKLHUA 10 cOOpKe KIIETKU (Ha Oucepe miu KOHCTpykTope)». [IpakTuueckas padora «MyTtanus
Ha OytepOpoie (J1000i 00BEKT M3 PEABITYIIEH padoThI, TJIe HK3MCHCHHE WHCTPYKIIUU TPUBEIIET K
M3MEHEHUIO BHEUTHETO BH1a 00BheKTa)». I (PEeKT OyThIIIOUHOTO TOPIIBIIIKA U TEHETUYECKOE
pasHooOpasue. Uto Takoe reHOaHK? 3aueM COXpaHsATh TeHETUYECKHE PECYPChl pacTeHU?
OcHoBHbIE CIOCOOBI COXpaHEHUSI TEHETHYECKUX PECYPCOB pacTeHHuii (ex situ u in situ). 3HaueHue
pabot H.M. BaBuiioBa. 3aKoH rOMOJIOTHYECKUX PSIOB. LICHTPBI IPOMCXOKACHUS KYTBTYPHBIX
pactennii H.W. BaBunosa u I1.M. Xykosckoro. [Ipaktuueckas pabora no rpynmnam «OTKyaa Ha
HAIMX CTONAaX QPYKTHI/OBOIIH/3MaKkim». OCHOBHBIE METOBI cenekuuu. [ nopuamsarus. @opMer
or6opa. OCHOBHBIE HAIIPABICHUS CENIEKIINH: YIYUYIICHHE YPOKaHHOCTH, YCTOMYMBOCTH K
ouotnyeckuM u abuorndeckum (axropam. [Ipakruyeckas padora «BreipammBaem ropox. Kak
MIPOBECTHU CKpEIIMBaHUE y Topoxa». EcTh 11 *ku3Hb B mpodupke? bruoTexHonorus KyabTypHbIX
pacTeHui.

HccnenoBarennckas pabora «BrelpamyBanue pacTeHuil B IpoOrpke» (MOKHO BOCIIOJIB30BaThCS
pe3yabTaTaMu NPeAbIIYIIIX SKCIIEPUMEHTOB 110 COCTABIIEHUIO TUTATEIbHBIX PAaCTBOPOB AJIs
pactennii).Kak yenoBex MoxxkeT MoauduIMpoBaTh pacteHus? [ eHeTnyeckoe pelakTupoBaHuUe.
CoBpeMeHHbIE MOAXO0AbI U TIOCTHKEHUSI TEHETUYECKOT0 peakTUpoBaHus pacTteHuil. [IpakTuueckas
pabota «I'eHOMHBIE HOKHUIIBI (MoaenupoBanue padotel cucteMbl CRISP-Cas).

7. PacTutenbHas npoayKkuus. (8 yacos)

Hanzemusbie u monzemHble opransl pactenuii. [loGer v Bugon3MeHeHHbIH oOer pacTeHui.
Crioco0b1 pazMHOXKeHus pacTeHui. [loHsTHEe 0 KauecTBe MPOAyKTOB uTaHus. [Ipobiembl
KOHKYPEHIIMM OT€YECTBEHHBIX MPOIYKTOB MUTAHUS C UMIIOPTHBIMU. JIOrMCTHKA JOCTABKH U
CpeAcTBa COXpaHEHUs MPOAYKTOB nuTaHus. [IpakTiuueckas padora «lIpeaenbHo JOmyCTHMEbIE
konuentpanuu (I11K) u MeTosl KOHTPOIISE 6€30MaCHOCTH PACTUTENBHBIX MPOIYKTOB MMUTAHUS.
MHuKpo3eneHs: oIe3HOCTh B TexHoorus. MccnenoBarenbekas padota «O1eHka KauecTBa
BBIpAICHHOW MUKPO3€eJIeHN» (100 CBOs, IN0O0 U3 MarazuHa). XUMUUYECKHUI aHATN3 TPOAYKIUH.
OcHoBrl ciekTpodoromerpun. [lorenmomerpusi. Xpomatorpadus. [Ipakruueckas padora
«MeTozbl OLIECHKH Ka4eCTBa PACTUTEIIBHOU MPOIYKLIUU: XPAHEHUE U COXPAHHOCTD IMUTATEIbHBIX
BelecTB» (1o nocTynmHoMy obopyaoBanuio). MccnenoBarensckas pabora «OmnpeesieHne BUTaMuHa
C MeToaoM 00paTHOrO TUTPOBAHUS B IUIOAAX HA PA3HOM CPOKE (C0oco6€e) XpaHEHUS.

ILJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHS KYPCA BHEYPOUYHOM
JAEATEJIBHOCTMU 3anstus B paMKax porpaMMbl HallpaBJIeHbl HA 00€CTIeYeHHE JOCTUKEHUS
IIKOJIbHUKaMH CJIEIYIOUIMX JINYHOCTHBIX, METAIIPEMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX
PE3YNIBTATOB.

JInuHocTHBIE pe3yJabTaThl: B cdepe rpaxknaHnckoro BOCIUTaHUS: TOTOBHOCTh K KOHCTPYKTHUBHOM
COBMECTHOM JI€ATEIbHOCTHU IIPH BBIIIOJHEHUH UCCIIET0BAaHUI U ITPOEKTOB, CTPEMIIEHHE K
B3aMMOIIOHMMAHHIO U B3auMoromouu. B cepe naTpuoTuyeckoro BOCHUTaHUS: OTHOILIEHUE K
OMOJIOTHH KaK K BaKHON COCTABIIAIONIECH KyJIbTYpHI, TOPAOCTH 3a BKJIA/ POCCUICKUX M COBETCKHX
y4€HBIX B Pa3BUTUE MUPOBOI OMoJIOrHueckoil Hayku. B cdepe 1yxoBHO-HPaBCTBEHHOTO
BOCIIMTaHUS: TOTOBHOCTb OLICHUBATh [TOBE/IEHUE U MOCTYIIKH C MO3ULUU HPAaBCTBEHHBIX HOPM U
HOPM 3KOJIOTMYECKOW KYJbTYpbl; HOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOT'O aCIEKTa JESITEIbHOCTH
YeJI0BeKa B MeIUIIMHE U OnoJorun. B cdepe scTeThyeckoro BOCIUTAHUS: TIOHUMAaHUE POITH



6uonoruu B GopMUPOBAHUM ICTETUUECKOM KYIBTYphI JIMuHOCTU. B chepe dpuznueckoro
BOCIUTAHUS, POPMHUPOBAHUS KYJIBTYPbI 30POBbS M SMOLIMOHAIBHOTO OJIarOMOIy Hs:
OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0POBbIO U YCTAHOBKA Ha 3JI0OPOBBIN 00pa3 KU3HH (310pOBOE
MUTaHNE, COOTIOICHNE TUTHEHNYECKHIX MPABIII U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHITHN
OT/bIXa, peryisipHas (pu3nueckas akTUBHOCTD); OCO3HAHUE TTOCIICCTBUI U HEMIPHUITHE BPEAHBIX
MPUBBIYEK (YIOTPEOJICHUE AlTKOTOJIsl, HAPKOTUKOB, KYpPEeHHE) M UHBIX (hopM Bpena st (PU3HIeCcKOro
Y TICUXUYECKOTO 3/I0POBbs; COONIOACHNE TPABHII OE30MMaCHOCTH, B TOM YHCIIe HABBIKM 0€30MacHOro
MOBEJICHUS B IPUPOIHOM cpefie; chOpMUPOBAHHOCTH HABBIKA PE(IICKCHH, YIIPAaBICHHUE
COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOsIHUEM. B chepe TpyaoBoro Bocrnutanus: akTUBHOE Y4acTHE
B PCIICHUH MPAKTUYECKUX 3a7a4 (B paMKaX CEMbH, IIIKOJIbI, TOPO/a, Kpasi) OMOIOTHICCKON U
HKOJIOTUYECKOI HAMPaBICHHOCTH, UHTEPEC K MPAKTUYECKOMY M3YUSHHIO MPOQECCHil, CBSI3aHHBIX C
ouonorueii. B cepe 3KoIornueckoro BOCIUTAHMS: OPUEHTALMS Ha IPUMEHEHHE OMOIOTHIECKIX
3HAHUU TIPU PEIICHUH 3a7a4 B 00JIACTH OKPYXKAIOUIEH cpeibl; 0CO3HAHKE YKOJIOTHUECKHUX MPodieM
U IyTel UX pelIeHUs; TOTOBHOCTh K YYaCTHIO B IPAKTUYECKON JAESITEIbHOCTH 3KOJIOTUYECKON
HanpaBlieHHOCTU. B cepe moHuMaHUs [IEHHOCTH HAyYHOTO MMO3HAHUS: OpPUEHTAIIHS HA
COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHUN 00 OCHOBHBIX OMOJIOTHYECKHUX 3aKOHOMEPHOCTSIX,
B3aMMOCBSI35X UeJIOBEKa C IPUPOTHON U COLUATIBHON CPEIOif; MOHUMAHKUE POJIN OMOIOTUYECKON
HayK{ B (pOpMHUPOBAHUN HAYYHOI'O MUPOBO33PEHUS; pa3BUTHE HAyYHOU JIF0O03HATEIBHOCTH,
UHTEpeca K OMOIOTHYEeCKOl HayKe, HABBIKOB HCCIIEI0BATEIbCKON AesTensHOCTH. B cdepe
a/jlanTalnuy K M3MEHSIOMMCS YCIOBHSIM COLMAIbHON U IPUPOAHOM Cpesibl: a/leKBaTHas OLIEHKa
M3MEHSIOIINXCS YCIIOBUH; IPUHATHE pelieHus (MHIUBUIYaIbHOE, B TPYIINE) B U3MEHSIOLIUXCS
YCIIOBHSIX HA OCHOBAHHMH aHAJIM3a OMOIOTHYECKOM HH(POPMAINH; IJIAHUPOBAHUE JICHCTBUI B HOBOU
CUTyalliy Ha OCHOBAHHUU 3HAHWUN OMOJOTMYECKUX 3aKOHOMEPHOCTEH.

MertanpenmeTHblie pe3yabTarbl: B cdhepe oBnaseHus yHuBepcaaIbHBIMUA y4eOHBIMU
MO03HABATEIILHBIMU JIEHCTBUSIMU: ba30oBbIE JIOTHYECKHE CHCTBUS: * BBISBISATH H XapaKTepU30BaATh
CYIIECTBEHHbIC TPU3HAKU OMOIOTMYECKUX OOBEKTOB (SIBICHUM); * YCTAHABJIUBATH CYIIECTBEHHBIN
MPU3HAK KJIAcCU(DUKAIIUU OMOJOTUYECKUX 0OBEKTOB (SIBIIEHUM, TTPOLIECCOB), OCHOBAHUS TSI
00001IeHNS ¥ CPaBHEHUS, KPUTEPHUH ITPOBOAMMOIO aHANN3a; * C YUETOM MPEATIOKEHHON
OMOJIOTUYECKOM 33]]a4M BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCCMaTPUBAEMbIX (haKkTax U
HaAOJIOICHUAX; TIpeJiaraTh KpUTEPUH AJIs BBISIBICHHS 3aKOHOMEPHOCTEN U MPOTHUBOPEUUIL;
BBISIBIIATH 1e(DUITUTH HH()OPMAIINHY, TaHHBIX, HEOOXOIUMBIX ISl PEIICHNUS TIOCTABICHHON 3a1a4M;
BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3U MPU U3yYEeHUU OUOJIOTUYECKUX SIBICHUN U MPOIIECCOB;
JieTaTh BBIBOJIBI C MCIIOJI30BAaHUEM JICAYKTUBHBIX U MHIIYKTUBHBIX YMO3aKIIOUCHUH,
YMO3AKIIIOUEHHH 110 aHaIOTUH, (OPMYITHPOBATH THIIOTE3bI O B3aUMOCBS3SX; * CAMOCTOSTENLHO
BBIOMPATH CIIOCOO pereHus yaeOHOi OnoIornueckon 3a1a4n (CpaBHUBATH HECKOJIBKO BApUAHTOB
pelieHus, BbIOUparh Haubosee MoAXOAAINI ¢ yUETOM CaMOCTOSATENBHO BBIJICTICHHBIX KPUTEPUEB).
bazoBeie uccnenoBarenbCcKue ASHCTBHS: * UCTIONB30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKHUHA
WHCTPYMEHT MO3HAHUS; * GOPMYIUPOBATH BOMPOCHI, (GPUKCUPYIOLINE Pa3pPhIB MEKAY PEAIbHBIM U
KEJIaTeIbHBIM COCTOSIHUEM CHUTYaIluH, 00BEKTa, 1 CAMOCTOSTEIBHO YCTAHABIMBATH HCKOMOE U
naHHoe; * GOpMUPOBATH TUTIOTE3Y 00 UICTHHHOCTH COOCTBEHHBIX CYXKICHUI, apryMEHTUPOBATh
CBOIO MTO3UIINIO0, MHEHHUE; * IPOBOIUTH MO0 CAMOCTOSATEIBHO COCTABICHHOMY IUIaHy HaOroaeHue,
HECJIOXHBIA OMOTOrMYECKHI SKCIIEPUMEHT, HEOOIbIIIOE UCCIIETI0BAHHUE 110 YCTAHOBICHUIO
ocobeHHOoCcTel OMOJOTrHYecKoro 00BeKTa (Ipoliecca) U3yUeHNUs, * TPUIMHHO-CIICICTBEHHBIX CBSI3eH
Y 3aBUCHMOCTEH OMOJIOTHYECKIX 0OBEKTOB MEXTY COOOM; * OIEHUBATh HA IPUMEHUMOCTbD U
JOCTOBEPHOCTH MHGOPMAIIHIO, TOTYYCHHYIO B X0/1¢ HAOIIOIEHUS U SKCIIEPUMEHTA; *
CaMOCTOATENEHO (hOpMYIMpPOBaTh 000OIIEHHUS ¥ BEIBOBI 110 PE3yIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHN S, DKCTIEPUMEHTA, BIIAJETh UHCTPYMEHTaAMH OLEHKU JOCTOBEPHOCTHU MOTYYESHHBIX
BBIBOZIOB M 0000IICHUH; * TPOrHO3UPOBATh BO3MOKHOE JJAJIbHEHIIIee pa3BUTHE OMOIOTHIECKIX
MIPOLIECCOB M MX MOCIEACTBHS B AaHAJIOTUYHBIX UM CXOJHBIX CUTYAIUsAX, & TAKXKE BBIIBUTAThH
MIPEIOIIOKEHH 00 X Pa3BUTHHU B HOBBIX YCIIOBHSIX M KOHTEKCTax. Pabora ¢ nnpopmanueii:
MPUMEHSTh Pa3IM4HbIe METO/Ibl, UHCTPYMEHTHI U 3alPOCHl IPU MOUCKE U 0TOOpE OMOIOTMUYECKOM
MHGOPMALINU WU JAaHHBIX U3 UICTOYHHUKOB C YUETOM IMPEUIOKEHHON yaeOHOH OMOIOTrHIecKOn



3a/lauy; * BRIOMPATh, aHATU3UPOBATh, CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH OMOJIOTHYECKYIO
MH(OPMAITUIO PA3IMYHBIX BUAOB U ()OPM TPEACTABIICHUS; ®* HAXOJUTH CXOIHBIC apTyMEHTHI
(moATBep K IAIOIIUE WA OTIPOBEPTaIOIIHe OJIHY U Ty ke UJICI0, BEPCUIO) B PA3IMUHBIX
WH(OPMAITMOHHBIX UCTOYHHUKAX; * CAMOCTOSITEIILHO BBRIOUPATH ONITUMATBHYIO (hopmy
npecTaBiIeHus UHQOPMaIMK U WILTIOCTPUPOBATH PElIaeMble 33]Jaul HECIIOXKHBIMH CXEMaMH,
JTrarpaMMaMe, HHOU rpaduKoi 1 UX KOMOMHAIIUSMU; * OIICHUBATh HAJIEKHOCTh OMOJIOTHYECKOM
nH(OPMAIUU IO KPUTEPUSAM, IPEIOKEHHBIM YUHUTEIEM UITH CPOPMYITUPOBAHHBIM
CaMOCTOSITEIILHO; * 3aIIOMUHATh U CHCTEMAaTU3UPOBATh OHOIOTHYECKYI0 HHpopMaruio. B chepe
OBIIAJICHHS] YHUBEPCAIbHBIMH YU€OHBIMU KOMMYHUKATUBHBIMU AeiicTBusiMU OOIIeHHE: *
BOCIIPHHHUMATH ¥ (JOPMYIIHPOBATH CYXKJICHUS, BEIPAXKATH YMOIIUU B TIPOIIECCE BHIMOTHCHUS
MIPAKTHUYECKHUX U JIa0OpaTOPHBIX paboT; * BEIpaXKaTh ce0sl (CBOIO TOUYKY 3PEHHs) B YCTHBIX U
MMMCBMEHHBIX TEKCTAX; ® paClo3HaBaTh HEBEPOAIBHBIC CPEIICTBA OOIICHUS, TOHMMAThH 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, 3HATH M PACIO3HABATh MPEANOCHIIKYA KOH(DIMKTHBIX CUTYallUi U CMSTYaTh
KOH(JTUKTBI, BECTH TIEPETOBOPHI; * TIOHUMATh HAMEPEHUS JPYTUX, IPOSIBIISATH YBAKUTEIIHHOE
OTHOIIIEHUE K COOECEIHHUKY U B KOPPEKTHOH opMe GOopMYIHpPOBATH CBOM BO3PAKEHHUS; * B XOJIE
JMaJIOTa /WM TUCKYCCHH 33]1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOl OMOJIOTHIECKON TeMbI 1
BBICKA3bIBaTh UJIEH, HAIICJICHHBIE HA pPellleHne OMOJIOTUYECKOM 3a/1aui U MOJIep:KaHue
OJIarOXKeNIaTeIIbHOCTH OOIICHHUS; * COIIOCTABIIATH CBOU CYXKJICHUS C CYKICHUSIMHU APYTUX
YYaCTHUKOB JTUAOra, 0OHapyKUBATh PA3IMYUs U CXOACTBO MO3UIIMIA; ® TyOINIHO MIPEICTABISTh
PE3yIABTATHI BEITIOJTHEHHOTO OMOJIOTHYECKOTO OIBITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOSKTA); *
CaMOCTOSITENILHO BBIOUPATh (hopMaT BHICTYIUICHUS C YYETOM 3aj1a4 MPE3eHTALUN U 0COOCHHOCTEM
AyIUTOPHH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC M MUCbMEHHBIC TEKCTHI C UCTIOIB30BAHUEM
WUTIOCTPATUBHBIX MaTepuaaoB. COBMeCTHas ACSITENbHOCTH (COTPYAHUYECTBO): * TOHUMATh U
HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaH/JHON ¥ MHIUBUIYATBHONW PaOOTHI MPU PEIICHUN KOHKPETHON
OHoI0rHuecKoil mpooiIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHHSI TPYIIOBBIX (popM
B3alMOJIEMCTBUSI IIPU PEIIEHUH [TOCTABJICHHOM yueOHO 3a/1a41; ® IPUHUMATh 11€JIb COBMECTHOM
NesITeNIbHOCTH, KOJUIEKTUBHO CTPOUTH ACUCTBUA 10 €€ JOCTHKEHUIO: PaclipeiessaTh POy,
JIOTOBAapUBAThCS, 00CYKIATh MPOLIECC U PE3yJIbTaT COBMECTHON PabOTHI; * yMETh 0000IIIaTh MHCHHS
HECKOJIbKHX JIFOJICH, TPOSBIATH TOTOBHOCTD PYKOBOJHTD, BBITIOIHATH MOPYUYCHUS, TOTUUHATHCS;
IUTAHAPOBATh OPTAHU3AIMI0 COBMECTHOM paOOTHhI, OMPEACIISATH CBOKO POJIh (C YUETOM MPEIITOYTCHHIMA
Y BO3MOKHOCTEH BCEX YUaCTHHUKOB B3aUMOJICHCTBUS ), pacpeAesisaTh 3aJaui MEKIy WieHaMU
KOMaH/IbI, y9aCTBOBAThH B TPYIIIOBBIX (hopMax paboTsl (00CYkIeHUsI, 0OMEH MHEHHSIMH, MO3TOBBIC
LITYPMBI M UHBIE); * BBIMOJHATH CBOIO YacTh PadOThI, IOCTUTaTh KAYECTBEHHOTO Pe3yibTaTa 1o
CBOCMY HaIpaBJICHUIO ¥ KOOPJAHMHUPOBATH CBOU JCHCTBHS C IPYTHMH WICHAMHU KOMaH/IbI; ®
OLIEHHUBATh KQUECTBO CBOETO BKJIA/Ia B OOLINI MPOIYKT IO KPUTEPHUSAM, CAMOCTOSTENHEHO
c(hOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS; CPABHUBATH PE3YJIBTAThl C HCXOIHOH 3a1a4eii
Y BKJIAJ] KaKJIOTO 4JIeHA KOMaH/bI B IOCTHKEHHUE PE3YyIbTaTOB, Pa3/IesTh cpepy OTBETCTBEHHOCTH
Y TIPOSIBJISITH TOTOBHOCTD K MTPEIOCTABJICHUIO OTUETA TIepe]] TPYIIIIONf; * OBIIAJCTh CUCTEMOM
YHHUBEPCaJIbHBIX KOMMYHHUKATUBHBIX JEHCTBHM, KOTOpas oOecrieurnBaeT chOPMUPOBAHHOCTD
COILMAJILHBIX HABBIKOB M SMOIIMOHATHHOTO MHTEIUICKTA MIKOJLHUKOB. B chepe oBnaneHus
YHHUBEPCAJIbHBIMU YU4€OHBIMU PETYISATUBHBIMU AeicTBUsIMEI: CaMOOpraHU3alus: ® BBISABIAT
MPOOJIEMBI JTsI PEIICHUS B )KU3HEHHBIX M YICOHBIX CUTYAIUSIX, UCTIOIB3Ys OMOJIOTHYEeCKUE 3HAHMS;
* OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATHUS PeUICHUH (MHANBUAYAIbHOE, IPUHATHE
pEIICHUs B TPYIINE, IPUHITHE PEIICHUHN TPYIITION); * CAMOCTOSTEIILHO COCTABIIAThH AJITOPUTM
pelieHus 3a1auu (WM ero 4acTh), BEIOUpaTh Crioco0 perieHus yaeOHOi OMoIOrnyecKon 3a1auu ¢
Y9ETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH MPpeIaracMbie
BapHAaHTHI PEIICHHUI; * COCTABIIATH IUIaH JCHCTBUI (TJ1aH peanu3alii HAMEYEHHOTO allrTOpUTMa
pEeIIeHNs), KOPPEKTUPOBATh MPEIJIOKEHHBIN aJITOPUTM C YIETOM MOTyUSHUST HOBBIX
OMOJIOrMYeCcKUX 3HaHUN 00 M3y4yaeMoM OMOJIOTHYECKOM 00BEKTe; * 1eJaTh BEIOOP U OpaTh
OTBETCTBEHHOCTH 3a penicHne. CaMOKOHTPOIb (peIeKcHsi): ® BIaeTh CIIOCO0aMH CaMOKOHTPOJIS,
CaMOMOTHBAIIMU U pe(IIEKCUU; * 1aBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluH U IpeJyiaraTh IjaH eé
W3MEHEHUS; ® YIUTHIBATh KOHTEKCT U MIPEIBUICTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH ITPH



peleHny yueOHoi G1MoI0rnyecKkoi 3a1auu, ajanTupoBaTh PeLIeHne K MEHSIOIUMCS
00CTOSITENTLCTBAM; * OOBSACHATH IPUYUHBI TOCTIKEHHS (HEJOCTHIKECHHUS) PE3YIBTATOB IS TEILHOCTH,
J1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY, YMETh HAXOIUTh NO3UTUBHOE B IPOU3OLIEIIECH CUTYaLlUH;
* BHOCUTbH KOPPEKTHUBBI B JAESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, M3MEHUBIIUXCS
CUTYyallul, yCTAaHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEH; * OLIEHUBATh COOTBETCTBHE
pe3yabTara 1eJId U YCIOBUSAM. DMOLIMOHAIBHBIM HHTEIJIEKT: * pa3indarh, Ha3bIBATh U YIPABIIAThH
COOCTBEHHBIMU 3MOLMSMHU U SMOLIUSMH JIPYTHX; * BBISABIIATH U aHAJIM3UPOBATh IPUYMHBI SMOLIUK; *
CTaBHUTH ce0s1 Ha MECTO JAPYTrOro YeloBeKa, IOHUMATh MOTHBBI M1 HAMEPEHHS IPyroro;
peryaMpoBaTh criocod BbIpakeHus 3MoLMi. * [IpunsaTue cedst u APyrux; * 0CO3HaAHHO OTHOCUTHCS K
Jpyromy 4ejaoBeKY, €Er0 MHEHHIO; ® IPU3HaBaTh CBOE MPaBO Ha OLIMOKY U TaKOE e MpaBo Jpyroro;

* OTKPBITOCTb c€0€ U JIPyTuM; * OCO3HABAaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATh BCE BOKPYT; *
OBJIAJIETh CUCTEMOH YHHUBEPCAIBHBIX YU€OHBIX PETYISITUBHBIX ICHCTBHMA, KOTOpas oOecrieynBaeT
(bopMHpPOBaHUE CMBICIOBBIX YCTAHOBOK JINYHOCTH (BHYTPEHHSIS NO3ULIMS JTUYHOCTH), ¥ )KU3HEHHBIX
HABBIKOB JIMYHOCTH (YIPaBJICHUsI COOOH, CaMOIUCIUIUIMHBL, YCTOWYHBOTO ITOBEICHHS).

IIpeamMeTHbIe pe3yJibTaThl OCBOSHHS NMPOrpaMMbl B T03HaBaTeIbHOM (MHTEIUIEKTyaIbHOM) chepe:
— npuoOpeTeHue ONbITa UCIOIb30BAHUSI METOJJOB OMOJIOTHYECKOM HAyKH C LENIbI0 N3YyUCHHUS
OHMOIOrHYeCKrX 00BEKTOB, SIBJICHUH U TIPOIECCOB: HAOIIOICHUE, OTIMICAHKE, TPOBEIACHHE
HECJIOKHBIX OMOJOIMYECKUX OIBITOB M SIKCIIEPUMEHTOB, B TOM YHCJIE C UCIIOIb30BaHUEM
aHAJIOTOBBIX M IU(PPOBBIX OMOIOTMYECKUX IPUOOPOB U UHCTPYMEHTOB; — (POPMHUPOBAHHE YMEHUS
MHTETPUPOBATh OMOJIOTMYECKHE 3HaHUS CO 3HAHUSAMU U3 JIPYTUX YUE€OHbBIX IPeAMETOB ((U3UKY,
XUMHH, reorpaduu, UICTOpUU, OOIIIECTBO3ZHAHMS U T. 11.); — OPMUPOBAHUE YMEHUH peliaTh
y4ueOHbI€ 3a1aull OMOJIOIMYECKOT0 COJCPKAHNUS, BBIABISTH HIPUUMHHO-CIIEICTBEHHBIE CBSI3H,
IIPOBO/IUTH KaUE€CTBEHHBIE U KOJIMYECTBEHHBIE PACUEThI, /IEJIaTh BbIBO/bI HA OCHOBaHUU
MOJIYYEHHBIX pe3yJbTaToB; — (OPMUPOBAHHE YMEHUS INIAHUPOBATh yueOHOE HCCIeI0BaHUe UITU
IIPOEKTHYIO pabOTy C y4e€TOM ITOCTaBJICHHOM LieJu: GOpMYIHpPOBaTh IPOOIEMy, TUIIOTE3Y U CTaBUTh
3aJ]auMl UCCIIeI0BaHMsI, BEIOUPATh aJeKBaTHO [TOCTABJICHHOM LI METO/Ibl, A€JaTh BBIBOJIBI IO
pe3ynbTaTaM HCCIeI0OBaHUS HITU MMPOSKTHOW AEATENbHOCTH; — (POPMUPOBAHNE HHTEPECA K
yrityOsieHuIo OMOoJI0ruyecKuX 3HaHui (npeanpoduiabHas HOAr0TOBKA U MpodeccuoHanbHas
OpHEHTAIHs) U BBIOOPY OMOJIOTHH KaK MPO(GMIBHOTO PEAMETa Ha CTYIICHH CPEAHETO ITOJHOTO
o0pazoBaHus i Oyayiel npodeccuoHaabHOM 1eATebHOCTH, B 0071acTH OMOJIOIMH, METULIMHBI,
9KOJIOTUH, IICUXOJIOTUH, BETEPUHAPHUHU, CEIBCKOT0 XO3sIICTBA; — BJIaJIeHHE HaBbIKaMU padOTHI €
uHpopMaLueil ecTeCTBEHHO-HAYYHOTO COJIepKaHuUs, IPE/ICTaBIEHHON B pa3Hoil (hopme (B BUzE
TEKCTa, TAOJIMYHBIX JAHHBIX, CXeM, Ipa(huKOB, THarpaMm, MOJIeNIeH, H300paKeHUH ), KpUTHIECKOTO
aHanu3a MH(GOPMAIMK U OLEHKH €€ JOCTOBEPHOCTH; — YMEHUE UHTErPUPOBATH OMOJIOIMUECKUE
3HAHUS CO 3HAHUSAMU JIPYTUX YI€OHBIX IMPEIMETOB; HHTEPEC K YIITYOJICHHIO OMOTOTUYECKUX 3HAHUH
U BBIOOPY OMOJIOTMH KaK MPO(MIBHOIO IpeAMEeTa Ha yPOBHE CPEAHEro o01ero oopa3oBaHus JUis
Oyay1ieit mpodeccCuoHaTbHON ASSITEILHOCTH B 00JIACTH OUOJIOTUN, METUITUHBI, YKOJIOTHH,
BETEpUHAPUH, CEIbCKOI0 X035ICTBa, MUIIEBON POMBILIUIEHHOCTH, ICUXOJIOIMH, HCKYCCTBA, CIIOpTa
- IMETh YETKHE MPEACTABICHUS O MAaTEPUATIUCTUYECKON CYIITHOCTH F€HOMOB JKUBBIX OPraHU3MOB U
peryssiiuio ux paboThl; — 3HaHHE OCHOBHBIX (DAKTOPOB OKPY>KAIOLIEH Cpe/ibl, BIUSAIOIIUX Ha
Pa3BUTHE U CYIIECTBOBAHUE KUBBIX OPraHU3MOB, aaNTalluil K GaKTopaM OKPYKaIOIIEH CpeIbl; —
3HaHUE OCHOBHBIX MOAX0/I0B OMOTEXHOJIOIUH, UCIIOJIB30BAHUS €€ JOCTH)KEHUI B COBPEMEHHOM
KHU3HU Y€JI0BEKa, 0COOEHHOCTH HCII0JIb30BAaHUS )KUBBIX OPTaHU3MOB JJIsl IPOU3BOICTBEHHBIX HYX/1
YeJI0BEKa; — 3HaHWE OCHOBHBIX MOJIXOJIOB CEJIEKIIMU U OMOTEXHOJOTUH KYJIbTYPHBIX pacTECHUH,
XapaKTepu30BaTh FTeHETUYECKU MOIU(PUIIMPOBAHHBIE PACTEHUS, OLIEPUPOBATh NOHATHIMH,
rudpuan3anys, oTIajieHHas ruopuan3aus, UCKyCCTBEHHbINH 0TOOp, reTepo3uc, TpaHchopmarus,
MyTareHes, TeHeTHYECKOe PEeAaKTUPOBAHKE; — HOHUMaHHE MOJIEKYJIIPHBIX MEXaHU3MOB
peanu3anuy HacJleACTBEeHHOW NHPOPMAIH U YMEHHE CBOOOTHO ONEpUPOBATh OCHOBHBIMHU
MOHATUSAMH MOJIEKYJIIpHON OMOJIOTHH U €€ COBPEMEHHBIX HallpaBJICHUH — IeHOMUKH,
METareHOMHKH, TPOTEOMHKH; — 3HAHUE OCHOBHBIX 3a00JIEBaHUI YeIIOBEKA, MEXaHU3MOB HX
pa3BUTHSL, CLIOCO0AX UX TUArHOCTUKHU U JIeueHHs!; — (GOpMUpPOBaHUE YMEHHSI HUCIOIb30BATh
MOHATUMHBIN anmapar ¥ CUMBOJINYECKHI SI3bIK T€HETHUKHU, TPAMOTHOE IPUMEHEHUE HAy4YHbIX



TEPMHUHOB, TIOHATUHN, TEOPHIi, 3aKOHOB /ISl 00bCHEHUST HAOIIOIaeMbIX OUOJIOTUYECKUX OOBEKTOB,
SIBIICHUH ¥ MPOIIECCOB, TIO3BOJISIONINX 3AJI0KUTH (YHIAMEHT HayYHOTO MUPOBO33peHus. B
[IEHHOCTHO-OPUEHTAIIMOHHOM c(hepe: — 3HaHue, YTO MPUMEHEHHUE COBPEMEHHBIX TEXHOJIOTUI
MOJICKYJISIPHON OMOJIOTMH TO3BOJISIET YCIIEIITHO PeIaTh TaKue 3J1000THEBHBIE TPOOJIEMBI, KaK
OXpaHa OKpPY»KarolIeil Cpe/ibl, COXpaHEHUE 3/10POBbs UEJIOBEKA, KOHTPOJIb U BOCCTAHOBIICHHE

9KOCHUCTEM

TEMATUYECKOE IINTAHUPOBAHUE

Monyab «Kak »kMBOTHbIE U PACTEHUS MPUCTIOCAOINBAIOTCS (IBOJTIONUOHHAS
3K0JI0THUA) S, 6 KiIaccel (1o 34 yaca)

Tembl

OcHOBHOE COACPIKAHHEC

JleaTeapHOCTh
IIKOJIbHUKOB

1. MBI uccnenyem KuBble
00BEKTHI (6 1)

CBOICTBa U CTPOCHUE KUBBIX

OpraHU3MOB (CTPOEHUE KIIETKH).

Bun, ocobs — opranusm kak
€IMHas CUCTEMA. AlanTanuu
(npucnoco6isienus ). [Tonsitue
rOMeOoCTa3a JKUBOTO OPTaHU3Ma.
CniocoObI ero moAepKaHusL.
OrpanuueHus
MOP(}OIOrHYECKHUX U
(U3HOIOTHYECKUX a/IalTaIUH.
[Touemy opranusmel He
CTaHOBSITCS OECKOHEYHO
0O0JIBIIUMU, MAJICHBKUMH,
BCESITHBIM.

HccnenoBarenbckue paboThl
«Bce i (cuHMIIBI, OSIKH,
Oepe3sl U T.J1.) OJMHAKOBBIC?
®dorto kBecT». [IpakTnueckas
pabota «CocTaBisieM KHUTY
PEKOPAOB paCTEHU U
JKUBOTHBIX HAIIIETO Kpas».

2. Bnusinue oxpyxaromen
CpCabl Ha JXUBBIC OPraHU3MbIL

(12 9)

@aKTOpHI OKPYKAIOLIEN CPEIbI
(abmotHyeckue, OMOTHYCCKHE,
anTponoreHusie). [Ipumepst
abnoTnyeckux (aKkTopos,
OKa3bIBAIOIINX OCHOBHOE
BJIVMSTHHC Ha
KU3HEICSITENIbHOCTD JKUBBIX
OpPTaHW3MOB: TeMITeparTypa,
CBET, BIIaXXHOCTb. OCHOBHbBIE
3aKOHOMEPHOCTH
MPUCTIOCOOTICHHUS )KUBBIX
OpPraHU3MOB K aOMOTUYECKUM
dakropam. [IpucnocobieHus K
OCHOBHBIM a0MOTUYECKUM
dakTopam: Temmeparypa,
BJIQXKHOCTH H CBET.

[Ipaktrueckoe 3ansatue «LBet u
TET10» (KyOUKH JIbJIa B3BECUTD,
MOJIOKUTH B yamiku [lerpu Ha
Pa3HOIBETHYIO Oymary, yepe3
30 MUHYT B3BECUTb 3aHOBO —
KTO OBICTpEE pacTasii).
[IpakTnueckoe 3ansatue «Hro
pacTBOpsieTCs B BOJE»
(axcnepuMeHT «OKuakuii 1om»).
[IpakTrueckoe 3aHsaTHE
«duddys3us BemecTs B Boae
(pacTBOpBI)», «/IBHKEHUE
PacTBOPOB I10 IIBETKY.
[Ipaktrueckoe 3ansaTue «Jlexg
IJ1aBaeT B Boje (arcOepru,
3aMep3aHUE BOJIOEMOB)».
[IpakTuueckoe 3austue «Jlen
IIPU 3aMEpP3aHUU PaCILIUPSIETCSD
(pa3pyiieHue KaMHs
(mouBoOOpa3oBaHue),
3aMep3aHue KIIETOK).
[IpakTrueckoe 3aHsaTHE




«Ily6a» (kyOuku apaa
3aBEpPHYThH B pa3Hblil MaTepua,
B3BecuTh). [IpakTueckoe
3ansTre «I[IurMeHTh» (MOXXHO
pa3aeNnnuTh Ha BaTMaHe
KpacuTenu u3 (haoMacTepoBy.
[IpakTnueckoe 3ansaTue «Kak
JKUBOTHBIE IJIABAIOT B BOJIEN
(OKcnepUMEHT C MUMETKOM).
UccnenoBarensckue paboTh
«Bnusinue cBera (Terua,
BJIQKHOCTH, COCTaBa MOYBBI) HA
pacTeHHs B €CTECTBEHHbIX WU
HCKYCCTBEHHBIX YCIIOBUSAX» (Ha
JIOCTYITHOM MaTepuare).

3. B3anMoelicTBUSA )KUBBIX
OpraHu3MoB (4 u)

buornueckue Gaxropsl.
3aKOHOMEPHOCTHU PA3BUTHUS
MEKBUIOBBIX
B3aUMOOTHOLICHUH.
KosBosronus (XUIHUK-KEPTBa;
HapasuT-X0391H) DBOJIIOLHS
CTpaTeruii JoObIBaHUS MUIIIH.
ConuanbHocTb. Bussl
BcesieHIbl. [lepeueHb pacTeHuit
BpPEIUTEIICH.

Hccnenosarenbckas pabora
«Habmonenus 3a
B3aHMOOTHOIIICHUSMH
JKUBOTHBIX IIPU JTOOBIBAHUU
NUIIN (KOPMYIIKH JUTS TITHII,
JUTSI TOPOJICKUX MJTU CEITbCKHUX
JKUBOTHBIX ). BeOkamepni».
Hccnenosarennsckas padora
«PacmpocTpanenue BUIOB-
CUHAHTPOIIOB

4. YenoBek B )KM3HU PACTCHUM U
XKUBOTHBIX? (6 1)

AHTpOTIOreHHBIE (PaKTOPEHI.
[IpaBna 11, 4TO IEPBOOBITHBIE
JIFOZIN YKWJIM B TADMOHUMU C
npupojoil. OnomaliHuBaHuE U
IIPUPYYEHUE JKUBOTHBIX U
pacreHuii. 3aueM cracatb
BBIMMPAIOIIUE BUABI, KaK 3TO
nenarb. KynsTypHble pacTeHus
U ux aukue npeaku. [louemy
BaXKHO UX COXPAHSITh.
Pa3znooOpasue KynbTypHBIX
pacTeHUH U UX 3HAYCHHE B
KU3HU YenoBeka. KpacHas
KHUTa Ball€l TEPPUTOPHH.
Oco60 oxpaHsiemble
TEPPUTOPHUH, 3aII0BEAHUKHU
Poccun u mupa.

[IpakTruyeckas padora
«Pa3Hoo0pasue KyabTypHBIX
pacTeHU B BalllEeM PETHOHE».
HccnenoBarennsckas padora
«BrnusiHuEe aHTPOIIOTEHHBIX
(baxTOpoB Ha pa3BUTHE
pacTeHuil B ropojie/HaceIeHHOM
IYHKTE».
DKCKypcust/mpaKkTHIecKast
pabora «OOIIT B Bamem
pPErHOHE — YHUKAIbHBIC
O00BEKTHI TPUPOIBI»

5. Dkonornyeckue HUIU (6 9)

buocdepa — ogna u3
BOXHEHUIITNX 000JI0UEK 3eMIIH.
Yro Takoe «IKOJIOTUICCKHE
HUIINY U KaK OHU
dopmupyrorcs? dopmupoBanue
3HAHMH 110 OMOPa3HOOOPA3UI0
KU3HCHHBIX (POPM,

HccnenoBarenbckue paboThI
«DKOJIOTUIECKUE HUIIU BOKPYT
Te0s1 — onucanue (HaKTopoB
OKPY’KAIOILEH CPebD».
HccnenoBarenbckue paboThI
«DeHonornyecKue




ITOBEIEHUYECKHX
MIPUCTIOCOOJICHUH,

MO TU(UKAITNOHHAS
M3MEHYHMBOCTH (Ha 0a30BOM
ypoBHe). Pacturensubie
COOOIIIECTBA U UX THUIIBL.
Pa3BuTne n cMeHEBI
PaCTUTENBHBIX COOOIIECTB

HaOIIONCHUY.

Mopyabs «OcHOBBI pacTeHHeBOACTBa» 7 Kiacc ( 34 uaca)

Tembl

OcHOBHOE COACPIKAHNC

HGHTGHBHOCTB IMIKOJIbBHUKOB

Tema 1. Beenenue B
pacTeHueBOACTBO (2 1)

Uro-Takoe pacTeHUEBOJICTBO: OCHOBHBIE
(bakTOpBI BHIPALTUBAHUS PACTECHUIA.
Hcropust pa3BUTHS arpOXUMHYECKHX
3Hanuii (padotsr M.B. Jlomonocosa, HO.
JIubuxa, byccenro, B.B. [lokyuaeBa, K.A.
Tumupssena, I1.A. Kocteruena, JI.H.

[IpaxTnueckas pabora «bouka
JInbuxax.

Tema 2.
ATrpoTeXHUYECKU I
IKCHEPUMEHT (6 4 )

HpaBI/IJ'Ia IIOCTAHOBKHU arpO3KCIICPUMCHTOB.

[TocTaHOBKa 3KCIEPUMEHTOB C
pactenusiMu. BeIOOp TeMbl, cocTaBIeHHE
TUIIOTE3bI, LIEJIU U 33/1a4 SKCIIEPUMEHTA 110
BBIPAIMBAHUIO PACTCHUM B
KOHTposnupyemoit cpeae. Kontponu,
HOBTOPHOCTH, IIPOBEJICHUE IKCIIEPUMEHTA.
[InanupoBanue s3xcnepumenTa. OueHka
pe3yabpTaToB 3KkcrepuMenTa. OcBoeHHe
TEXHOJIOTUU KPYTIOTOJUYHOIO
BBbIpAlIBaHMs CaJIaTOB U MUKPO3€EJIEHU B
KOHTPOJIMPYEMBIX UCKYCCTBEHHBIX
YCIOBUSIX.

HccnenoBarenbckas pabora
«DaKTOopBbI, BIMUAIOIINE HA
IIpopacTaHue ceMsH (pocT
popocTKOB)». [IpakTHueckas
pabora «COOp yCTaHOBKH ISt
BbIpAIllMBaHUs pacTEHUH B
KOHTPOJIUPYEMBIX YCIOBUIX.

Tema 3. Ponb
XUMHUYCCKUX
3JIEMEHTOB B IUTAaHUU
pactenuii (20 u)

Bopna. PactBop. BeiTsiskka. AHUOHBI,
KaTHOHBI, EKTPONpoBogHOCTh U pH
pactBopa. Posib XuMHUECKHX 3]IEMEHTOB B
NMTaHUK pacteHui. [lomydyenue
MUTATEIbHBIX BEIIECTB PACTCHUSIMH.
VYno6penusi: opraHu4ecKre, MUHEpPaIbHEIE,
MuKpoOuonornyeckue. TUrel muTaHus
pactenuii. Bo3aymHoe u MUHEpanbHOE
(xopHeBoe) nuTaHue pacteHuid. TpaHcmopt
MUTATEJIbHBIX BEIIECTB PACTCHUA:
BOCXOIAINUNA U HUCXOISAIINI TOK.
Baxwneiimme kanuitaeie, pochopHbie u
a30THbIE YIOOpEHUs, UX CBOWCTBA.
[Ipocteie u cnoxHbie ynoobpenus. Poct u
pa3BUTHE PACTEHUI: ITAIbl OHTOTCHE3a,
(axTOpBI, BAUSIONINE HA POCT PACTEHHIA:

[TpakTudeckas padora «CXeMbl
IIATATEIbHBIX PACTBOPOB. Pacyer
1103 ynoOpeHuit st
MIUTATEIbHBIX PACTBOPOBY.
[TpakTnueckas padora «IIpaBuna
CMEIINBAHUS yIOOPCHHI»
[IpakTnueckas padora «lluranue
paCTEHUI: TEXHOJIOTUS
[IPUTOTOBJICHUS MUTATEIbHBIX
PacTBOPOB JUIsl pa3HbIX
KyneTyp». [IpakTuyeckas pabora
«MOHUTOPHUHT MUHEPAIBHOTO
MUTAHUS PACTEHUID.
[IpakTrueckas padbora
«PacTuTenbHas AMarHOCTUKAY.
UccnenoBarensckast pabora




CBET, T'YCTOTa MT0CAJIOK, MUTaHHE, CyOCTpaT.
Oco0eHHOCTH MUTaHUS PACTEHUI a30TOM.
A3BOT ¥ ero 3Ha4YeHUE B )KU3HU PACTCHHUIM.
@DopMbI a30Ta U UX MPEBpaIlleHue B TOYBE.
Uctounuku pocdopa mis pacTeHus.
3unayenue hochopcoaepxrammx
COEIMHEHUH B KieTKe. Ponb
MaKpOIPTrUYeCcKux coequHenuii pochopa B
HHEPreTUYECKOM oOMeHe. Biusinue kanus
Ha (U3NYECKUE CBOMCTBA MPOTOILIa3Mbl, Ha
(bepMEeHTHI YTIIEeBOAOPOAHOTO OOMEHA,
cuHTe3 O6enkoB u Ap. Ponb kanus B
NoJICpKaHNKA NOHHOTO OajlaHca B TKaHSIX,
B IIPOLIECCaX CAMOPETYISIUN.
PerynsaropHas n
CTPYKTYpOOOpa3oBaTesibHasl POJIb KAJIbIIUA.
Yyactue B 00pa30BaHUH KJICTOYHOU
CTCHKH, MOJIEPKaHUU CTPYKTYPHI
MeMOpaH U PEryJsius UX MPOHUIIAEMOCTH.
3Ha4yeHre Martusi B MeTaboIu3mMe
pactenmii. Maruumii B coctaBe xjgopoduinia,
CXOJICTBO XJIOpoduiia U reMorio0nHa Kak
CBUJICTEILCTBO SIUHCTBA OPTaHUIECKOTO
mupa. Cepa U ero OCHOBHbBIE COSTUHECHUS,
WX POJIb B CTPYKTYPHOH OpTraHHU3AIAH
KJIETKHU, Y4acTHE B
OKHUCJIUTEITHHOBOCCTAHOBUTEILHBIX
peaknusax MUKpOd3IeMEHTHI.
[IpencraBneHust 0 poiar MUKPOIIIEMEHTOB B
MeTabonu3me pacteruit. Oco0eHHOCTH
MOCTYIUICHUSI MUKPOJJIEMEHTOB B
pactenus. CUHEPTU3M U aHTarOHU3M
JIEMEHTOB ITUTAHWS PACTCHUM.
PactuTtenbHas TuarHoCTUKa M METOJIBI
uACHTH()UKAIIMK HEJ0CTATKa/ N30bITKA
3JIEMEHTOB MUTAHUSA

«O1IeHKa COCTOSIHUSL KOMHATHBIX
pacTeHui, pacTeHUM Ha
LIKOJIbHOM TEPPUTOPUH,
yCTaHOBKa NPUYMH
[ATOJIOMYECKUX COCTOSIHUM (IIpH
Haymuun)». Mcenenoparenbckas
pabota «OrnieHKa BIUSHUS
Pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHME PaCTECHUM
(cocTaBiieHHE pa3IUYHbIX
ITOJIKOPMOK )»

Tema 4. Perynaropst
poCTa pacTeHUH.
3amuTa pacteHuil (4 u)

[IonsATHE O perynsaTopax pocTa pacTeHUM.
CtuMyasTOpBl pocTa — (PUTOrOPMOHBI
(aykcuHbI, THOOEPEITMHBI, IUTOKUHUHBI).
HNuruburtops! pocta pacreHuit: 1.
npupoaHsie (a0CIu30Bast KUCIOTA U
HEKOTOphIE (DEHOJIbHBIEC BEIIECTBA (U
KyMapoBasi, KOpUYHasl, CaJTUIHIOBAsI
KHUCTIOTHI). 2. CHHTETUYECKHE
(MOpdaKTUHBI, peTapAaHThI, ACPOTUAHTHI,
JIECUKAHTBI, TEPOUTINIBI).
DUTOMOHUTOPUHT U OIICHKA COCTOSTHUS
pactenuii. CoBpeMeHHbIE CTIOCOObI
MOHUTOPHHTA. 3alUTa PACTCHUNA OT
BpEAUTENECH: OCHOBBI OMOMETO/A.

[IpakTnueckas padbora
«DUTOMOHUTOPUHT U OLIEHKA
COCTOSIHMsSI PaCTEHUH.
CoBpeMeHHbIe CIIOCOObI
MOHUTOPUHIa.
HccnenoBarenbckas pabora
«BnusgHue retepoaykcrHa Ha
npopacTaHue (pocT Ha pa3HbIX
CTa/IUsX, B Pa3HbIX YCIOBUSX)
Pa3IUYHBIX PACTCHUI».
[IpakTnueckas padbora
«MHCceKTapuu: npaBuiia u
YCIJIOBUS Pa3BEACHUS M1OJIE3HBIX
HACEKOMBIX)».




Tema 5. Bognas,
recyaHasi U IOYBEHHAs
KYJIBTYPBI, UX
IIPUMEHEHUE B
BbIpalMBaHUU
pacTeHuil.
®u3nonorus pacTeHun

(8 1)

Bopnas, nmecuanasi 1 moYBeHHAs KyJIbTYPHI,
UX MPUMEHEHHE B BBIPALTUBAHUU
pactenuil. [IpoBeneHue Bosibl B KOPHE U
cTebiie pacteHuil. BomHbBIN pexum
pacTeHuii: cTpoeHHe YCThUIL: (HaKTOPEI,
BJIMSIONINE HA UX PACKPBITUE U 3aKPBITHE.
3HaYeHHE MEXaHU3Ma PEeryIsiIuu
ucrnapeHus Biaru pacreHueM. oTocuHTe3
— YHUKAJIbHBIN MPOLECC PACTEHUM.
TemHoBas 1 cBeTOBast a3bl POTOCUHTE3A.
3Hauenue GHOTOCHUHTE3A IS KHUBBIX
opranu3mMoB. PaKTOPbI POCTA PACTEHUA:
BO31yX U aspauus. [lonzemHoe apixanue
pacTeHUii: COCTaB MOYBEHHOTO BO3/IyXa,
razoobmeH. ['a3000MeH npy 6eCIOYBEHHOM
MUTaHUH.

[IpakTnueckas pabora
«KopHeBoe naBieHue».
[IpaxTnueckas pabora
«IIpuroroBnenue npenapara
YCTBHI] METOJIOM CJIETIKAY.
HccnenoBarenbeckue paboThl
«BnusHue ycioBHN coaepKaHus
pacTeHuil Ha KOJINYeCTBO
ycrbuiy. [Ipaktudeckas padora
«DyHKIIMOHATIbHASI TUarHOCTUKA
pacTeHui 0 aKTUBHOCTH
XJIOPOILJIACTOBY.
UccnenoBarensckas pabora
«Onpenenenue xiaopoduina A u
b, onenka goTocuHTETHUECKOM
aKTUBHOCTH pacTeHUil u
(hakTOpOB, BIUSIONINX HA HEEH.
ITpakTuyeckas pabora
«Aspanus, CO2 u O2. Jlpixanue
pactenuit». [IpakTuueckas
pabora «JlpIxaHue pacTeHui:
OLIEHKA MHTEHCUBHOCTH JIbIXaHUS
pacTeHUH U ILTIOJ0BY.
HccnenoBarenbeckue paboThl
«BnusHue cnocoba
BbIpallliBaHus (CocTaBa
MUTATEIbHON CMECH, CXEMBI
BHECEHUs) HA pOCT U pPa3BUTHUS
Pa3JINYHBIX PACTCHUIN.

Tema 6. KynbrypHble
pacTeHus..
CoBpeMeHHbIE
acnekTsl cenekuuu (20

4)

Kak uenoBek cran ucnonabp3oBaTh
pacrenus? CBs3b pa3BUTHS LIUBUIN3ALIUN
YyeloBeKa U OJOMAIlIHUBAHUS PACTEHUH.
Jomecrukanuus. HacienctBeHHOCTD 1
M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA
JKUBBIX OPraHU3MOB. MI3MeHunBOCTh. BHibl
U3MEHYHBOCTh. | €H —MaTepuaibHbIi
HOCHTEJIb HACJIEJCTBEHHOCTU U
U3MeHYMBOCTU. HyKiIeMHOBBIE KMCIIOTHI.
Jlokanu3zanus TeHeTUYECKOro MaTepuaa B
kietke. [lenenue kinerok. Permkanms
JHK. OcHoBHas gjorma MOJEKyISIpHOM
ouonorun. Tpanckpuniys. TpaHCTsIHs.
Mytammn. 3¢ dext OyTBII0YHOTO
TOPJIBIIIKA U TeHETHYeCcKoe pasHooOpasue.
Uro Takoe renb6aHk? 3aueM COXpaHSTh
TeHETUYECKUE PECYPCHl pacTeHU?
OcHOBHBIE CTIOCOOBI COXPAaHEHHS
TeHETUYECKUX PECypCOB pacTeHuit (ex situ
¥ in situ). 3nauenne pador H.U. BaBuosa.
3aKOH rOMOJIOTHYECKUX pAI0B. LleHTpsl
MIPOUCXOXKICHUS KYJILTYPHBIX PaCTCHHIA

Juckyccus «Jlomectukanus, Bce
JIY paCTCHUS W JKUBOTHEIE,
KOTOpBIE KUBYT PSIIOM C
YEIIOBEKOM UM
OJIOMalTHUBAIOTCS? MOXHO 1
CUMTATh TapaKaHa
OJIOMAaITHEHHBIM JKUBOTHBIM 7).
[IpakTnueckas padbora
«MonubukanmoHHas
W3MEHYUBOCTH (JIUCThSI, UTOJIKH C
onHoro aepesa)». [lpaktuueckas
pabota «I'eH — HHCTPYKIHS 10
cOopke KJIETKH (Ha Oucepe miu
KOHCTpYKTOpE)». [IpakTudeckas
pabora «MyTranus Ha
OyrepOpoe (11000t 00BEKT U3
npenpiaymei padboTel, rue
W3MEHEHUE MHCTPYKITUU
MPUBEIET K U3MEHEHUIO
BHEIIIHETO BHUIa OOBEKTA)».
[IpakTrueckas pabota o
rpynmaMm «OTKyIa Ha HaIIuX




H.A. BaBunosa u I1.M. XKykoBckoro.
OCHOBHBIE METO/IBI CENEKIIHH.
I'ubpunnzanus. @opmsl oT60pa. OCHOBHBIE
HAMpPAaBICHUS CENEKINU: yIydIlIeHne
YPOKalHOCTH, YCTOMYUBOCTHU K
OMOTHYECKUM U a0OMOTHYECKUM (haKTOpam.
EcTb 11 s)xu3Hb B mpoOupke?
buoTtexHonorus KyabTypHBIX pPacTEHUH.
Kak yenoBek MOxeT MOTU(PHUIIIPOBATH
pactenus? [‘eHeTHUeCKOe peIaKTUPOBAHHUE.
CoBpeMeHHBIE TIOJIXO/IbI ¥ JIOCTHKCHUS
TeHETUYECKOTO PEAaKTUPOBAHUS PACTEHUH.

CTONMax (PYKThI/OBOIIIH/3TAKI.
[IpakTuueckas pabora
«Bripamusaem ropox. Kax
MIPOBECTU CKPEIIUBAHUE Y
ropoxa». MccnenoBarenbckas
pabota «BripamuBanue
pacTeHuii B IpoOupKe» (MOXKHO
BOCIIOJIb30BaThCsl PE3yabTaTaMu
MPEbIIYIIHUX KCIIEPUMEHTOB 110
COCTAaBJICHUIO MUTATEIBHBIX
PacTBOPOB JIJIsl PACTCHU ).
[IpakTuueckas pabora
«["'eHOMHBIEC HOKHUIIEI
(MozenupoBaHue padOThI
cucrembl CRISP-Cas)».

Tema 7. PacturenpHas
npoayKkuus (84)

Hanzemubie u moa3zeMHbIe OpraHbl
pactenwmii. [ToOer u BUTOM3MEHEHHBII
noOer pactenuii. CriocoObl pa3MHOKEHUS
pacreHunii. [lonsiTe 0 KauecTBE NPOAYKTOB
nutanus. [IpobiaeMbl KOHKypeHIUH
OTEYECTBEHHBIX MPOJAYKTOB MUTAHUS C
UMIIOPTHBIMU. JIOTMCTHKA JOCTABKU U
CPECTBAa COXPAHEHHUsI IPOLYKTOB IIUTAHUS.
Mukpo3eneHb: NOJAE3HOCTh U TEXHOJIOTHSL.
XUMHYECKUN aHanu3 npoayKuuu. OCHOBBI
cnekrpodoromerpuu. [loTeHrmomeTpus.
Xpomarorpadus

[IpakTuueckas pabora
«IIpenenpHoO 1ONyCTUMBIE
koHneHTparuu (I1IJIK) u metoams
KOHTPOJIS O€30MTaCHOCTH
PaCTUTETBHBIX MPOTYKTOB
nutanus». MeenenoBarenbekas
pabota «OneHka KauecTna
BBIPAILICHHOW MUKPO3EIICHI
(1n6o cBOsI, TMOO M3 Mara3uHa).
[IpakTuueckas padora «MeTobl
OLICHKH KaueCTBa PaCTUTEIbHOM
MPOYKIIUU: XpaHEHUE U
COXPaHHOCTh MUTATEIbHBIX
BELIECTB (10 JOCTYITHOMY
000pyI0BaHUIO).
UccnenoBarensckast pabora
«Onpenenenue Butamuaa C
METOJIOM OOpaTHOrO TUTPOBAHUS
B IJIOZaX Ha PA3HOM CPOKE
(ctioco0e) XxpaHEeHUSI.

3sa6nuueBa Jlto6oBb
ViBaHOBHa

C=RU, OU=[lupeKkTop LIKOnbI,
O="MKQY ""OcTpoBHOBCKas
COoul"™, CN=3abnuueBa
JTto6oBb ViBaHOBHA,
E=mou_soch@mail.ru

s1 nogTBeEpX4at 3ToT
OOKYMEHT CBOEeW
yOOCTOBEPAIOLLEN NOANUCHI0
c.OcTtpoBHoe
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