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INOACHUTEJIBHASA 3AIITMCKA

PaGouas mporpamma cocTaBieHa Ha OCHOBE:

®OIT OO0, yTBepkAeHHBIM HpHKazoM MuHHUCTEpCcTBA 00pa3oBaHuMs W Hayku Poccuiickoii
Oenepanuu ot 18.05.2023.

OOIl OOO BcexcBsaTCKOM OCHOBHOW MIKOJbI (IpUKa3 AupekTopa mkoiasl Ne67 ot 31.09. 2023
rona).

[TpumepHast ocHOBHasi 00pa3oBaTeIbHAs MPOrpaMMa OCHOBHOT'O O0IIero o0pa3oBaHus: 000peHa
pemeHueM ¢enepaIbHOro0 y4eOHO-METOAUYECKOro OOBEeAMHEHUs Mo 00meMy 00pa30BaHHIO
(mpotokon ot 08.04.2015 r. Nel/15). // Peectp mpuMeEpHBIX OCHOBHBIX OOIIE00pa30BATEIHHBIX
IPOrpamm.

ABTopckoii mporpammel o Ouonorun k guHuu YMK mox penmaxnueit [lonomapeBoit O.A.
(JMHelHas CTPYKTypa), OMyOJIMKOBaHHOI B cOopHUKe «bronorus. Paboune mporpaMMsl K JIMHUAU
VMK nog penakuueit [lonomapesoit O.A». —M, Benrana-I'pad, 2019 rox.

MeTtoaunueckoe MMCbMO O IpenoAaBaHUM ydueOHoro mpeamera «buonorus» B 00pa3oBaTeNbHBIX
opranu3anusx Spocnasckoii oosactu B 2023/2024 yueOHOM roay



IIVIAHUPYEMBIE PE3YJIbTATBI

JINYHOCTHBIX Pe3yJIbTaTOB:

v

AN

(bopMHUpOBaHUE OTBETCTBEHHOTO OTHOIIEHMS K YUCHHIO, FTOTOBHOCTU M CHOCOOHOCTH 00yYaroIuXxcs
K CaMOpa3BUTHUIO M C€aMOOOpPa30BaHHMIO HAa OCHOBE MOTHUBALMM K OOyYEHHI0 U TO3HAHMHIO,
OCO3HAaHHOMY BbIOOPY M MOCTPOEHUIO JalbHEHIIeH MHAMBUAYAIbHOM TpaeKTopuu oOpa3oBaHUS Ha
0a3e opueHTaIMu B Mupe npodeccuii u mpodeccuoHaIbHBIX MPEAMOYTCHUH, C YIETOM YCTOWYUBBIX
[TI03HABATEIIbHBIX UHTEPECOB;

(bopMHpOBaHUE IEITOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOLIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U 00IIIECTBEHHON MPAKTUKY;

(dbopMUpOBaHHE OCO3HAHHOTO, YBAXKUTEIBHOTO U JOOPOXKENATEIbHOIO OTHOMIEHUS K JIPYyroMy
YeNoBeKy, ero MHEHHIO; TOTOBHOCTH U CIOCOOHOCTH BECTH JAMUAJIOT C APYTUMH JIIOJbMHU U JOCTUTATh
B HEM B3aUMOIIOHMMAaHUS;

OCBOCHHE ITPaBUII IOBEICHMUS;

(¢opMupoBaHUE KOMMYHMKAaTHBHONH KOMIIETEHTHOCTM B OOLIEHMM U COTPYAHHMUYECTBE CO
CBEPCTHUKaMU B IIpolecce 00pa3oBaTeNbHOM, Ya4eOHO-MCCIIEA0BATENbCKOM 1€ TENbHOCTH;
(GbopMHUpOBaHUE SKOJIOIMYECKOH KyJIbTYpbl Ha OCHOBE NPHU3HAHUSA LIEHHOCTU XKM3HM BO BCeX €€
IPOSBJIIEHUSIX U HEOOXOIUMOCTH OTBETCTBEHHOT0, OEPEKHOI0 OTHOLLIEHUS K OKPY’KaIOLIeH Cpene;

MeTanpeaMeTHBIX pe3yJabTaTOB:

v

YMEHHE CaMOCTOSITENIbHO ONPENESITh €U CBOEro 00y4YeHUsl, CTaBUTh U (OPMYJIUPOBATH [ CeOsl
HOBBIC 3a7a4M B y4&€0e M MO3HABATEIHHOU IEATEILHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOEH
[103HaBaTEJIbHOU JEeSATEIbHOCTH;

YMEHHUE CaMOCTOSITEJIbHO IJIAHUPOBAaTh MYTH JOCTUXKEHUS LieJied, B TOM YMCIIE ajlbTEepPHATUBHBIE,
OCO3HAHHO BBIOMpPaTh Hanbojee 3P(PEeKTHUBHBIE CIOCOOBI PEHICHHS YYEOHBIX W ITO3HABATEIbHBIX
3az1ay;

YMEHHE COOTHOCHTH CBOM JACHCTBUS C IUIAHUPYEMBIMHU pe3yJbTaTaMU, OCYUIECTBIATh KOHTPOJb
CBOCH JIEATENLHOCTH B MPOIIECCE TOCTIKEHUS PE3yJIbTaTa, ONMPEEsATh CIIOCOObI IEHCTBUI B paMKax
MPEJIOKEHHBIX yCIOBHM W TpeOoBaHUI, KOPPEKTUPOBATH CBOU JEUCTBHSI B COOTBETCTBUHU C
U3MEHSIIOIIEHCSl CUTyalUEH;

yMEHHUE OIICHMBATh NMPABUJILHOCTh BBINOJTHEHUS Y4eOHOM 3ajaud, cOOCTBEHHBIE BO3MOXKHOCTU €&
peuieHus;

BJIaJICHUE OCHOBAMH CAaMOKOHTPOJSl, CaMOOIICHKH, MPUHATUS PEIIEHUH W OCYIIECTBICHUS
OCO3HAHHOT'0 BBIOOpA B YUEOHOMH M MTO3HABATEIBHOM JICSITENbHOCTH;

yMEHUE  ONpelnensiTh  IOHATUSA,  CO3/laBaTh  OOOOIIEHUs,  YCTaHaBJIMBATh  AHAJIOTHH,
KJIACCU (PUIIMPOBATh, CAaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUU ISl KJIACCH(PUKAIWU,
YCTaHABJIMBATh  MPUYMHHO-CIEICTBEHHBIE  CBSI3H, CTPOUTHh  JIOTHUYECKOE  pPaCCYXJCHHE,
YMO3aKJItoueHue (MHIyKTUBHOE, 1eIyKTUBHOE U 110 aHAJIOTUH) U J1e1aTh BBIBOBI;

yMEHHE CO37aBaTh, MPUMEHSATh U MPeoOpa3OBBHIBATH 3HAKH W CHUMBOJBI, MOJEIU U CXEMBI s
pelieHus: yueOHBIX U TO3HABATENbHBIX 33/1a4;

CMBICJIOBOE UTEHUE;

YMEHHE OpPraHM30BBIBATH Y4E€OHOE COTPYIHUYECTBO U COBMECTHYIO JESITEIBHOCTH C YYHTEIEM U
CBEpPCTHHKAaMHU, PabOTaTh WHIWBHUIYAIBHO M B TPYIINE: HAXOAUTh OOIIEE PEIICHHE U pa3peliaTh
KOH(GJIMKTBL Ha OCHOBE COrJIACOBAaHMSA TO3MIMA W y4€Ta HWHTEpecoB, (GOpPMYIHPOBATH,
apryMeHTHPOBATh U OTCTAaUBATh CBOE MHEHUE;

yMEHHUE OCO3HAHHO UCIOJIb30BATh PEYEBbIE CPEICTBA B COOTBETCTBUU C 3a/1aueil KOMMYHUKAIUU IS
BBIPDAKEHUS CBOMX YYBCTB, MBICICH M TMOTPEOHOCTEH, IJIAHUPOBAHUA W PEryJsiiUud CBOEH
JeSTeJIbHOCTH; BJIaJI€HUE YCTHOW U MUCbMEHHOW PEeUbl0, MOHOJIOTUYECKOW KOHTEKCTHON PEYbIO;

IIpeaMeTHBIX pe3yJIbTATOB:

v
v

(hopMUpOBaHNE CHCTEMBI HAYYHBIX 3HAHHUH O JKUBOU MPUPOE 3aKOHOMEPHOCTAX €€ Pa3BUTHS;
(dbopMupoBaHHWE TMEPBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX TMPEICTAaBICHUH O OHOJIOTHYECKUX
00BEKTaX, MPOIECCax, SIBJICHUSX, OBIIA/ICHUE TTOHATUHHBIM aIapaToM OWOJIOTHH;



v npHOOpPETEHHE OIBITA UCIOJIBL30BAHUS METOIOB OMOJOrHYECKON HAYKH M MPOBEICHHS HECIOKHBIX
OMOJIOrMUECKUX SKCIIEPUMEHTOB JIJIsl U3YUEHUS )KUBBIX OPraHU3MOB U YEJIOBEKA;
v (hopMHpOBaHHE OCHOB SKOIOIMYECKOW T'PAMOTHOCTH: CIOCOOHOCTH OICHHBATh IOCIEICTBHS

JeATEIbHOCTH YEJIOBEKa B MPUPOJE, OCO3HAHME HEOOXOAMMOCTH JCHUCTBHI IO COXPaHCHHUIO
Oropa3zHo00pa3us U MPUPOTHBIX MECTOOOMTAHHUI BUJIOB PACTCHUH M )KUBOTHBIX;



COOEPAHUE

Ha3sBanue pa3nesioB u Conepxanue yueOHOM TeMbl Tembl 12a00pATOPHBIX U NPAKTHYECKUX Oo6opynoBanue
TeM padoT M T.I. nop
Tema 1. «OTnMuHKe IIpupona Bokpyr Hac. Pasmuuarorcs ym Ttena | Ixekypcus «OceHHue (3MMHHE, Oo6opynoBanue:

JKUBOI'O OT HEXKUBOI'0».

JKUBOM M HEXUBOW mpupoapl? OOmme npu3Haku
TN KUBOM M HEXMBOW MPUPOIBL: Macca, dopma,
1BeT, pazMmep. Hamuune B Tenax :XKUBOW U HEKUBOU
MPUPOABI CXOJHBIX BEIIECTB.

buonorusi kak Hayka. buonorus — Hayka o
JKUBBIX OpraHM3Max. bHOIOrM4eckue HayKH.
Cobao1eHue NpaBuJI MoBe/leHNsl B
okpy:kawoumeil cpene. bepexHoe OTHoLIeHHe K
npupoje. OxpaHna 0H0JIOrHYeCKHX 00BEKTOB.
Posib 0uoJIOTMM B TO3HAHMM OKPY:KAIOUIEro
MHPA U B PAKTUYECKOM eSITeJIbHOCTH JI0eil.
MeToabl M3y4YeHHMsl JKMBBIX OPraHU3MOB:
Ha0JIl0leHne, M3MepeHHue, OnbiT, IKCIHEPUMEHT.
ObopynoBaHue A Hay4dHBIX HCCIeOBaHUMN
(mabopaTtopHoe 00OpyIOBaHUE, YBEIMYHUTEIbHBIC
pudopHI, WU3MEPUTEIIbHbIE pUOOPEI).
VYBenmuuuTensHble  NMPHOOpPBI:  pydHas  JIyma,
CBETOBOW MUKPOCKOIIL.

IIpaBuina pabdorbl B KaOuHeTe OHOJIOTHMH C
0MO0JIOTMYeCKMMHU npudopamu U
HHCTPYMEHTaMHU.

Kaxkue oprannueckue u HeOpraHM4eckre BelecTBa
colepkar KuBble oOpraHu3sMbl? (Oco0eHHOCTH
XMMH4Y€CKOro cocTraBa OPraHHU3MOB:
HEOpraHuYecKue U OpraHuvecKme BeuecTBa, ux
pojis B opraHuzMe. benku, XuMphl, yrieBOAbl —
BaOKHEUIIIME OpraHWYecKHhe BeIeCTBa, HEOOXOJNMbBIC
101t ku3HE. Bojia — Heo0X0AMMOe YCIIOBUE JKU3HH.
ConepxaHue BOAbl M MHUHEpAIbHBIX COJEH B
JKUBBIX OpraHm3max. VCTOUYHMKM OpraHMYecKuX
BEIIECTB U MUHEPAJIbHBIX COJIEH JUIsl pa3IMUHbIX

BECECHHME) SIBJICHHUS B 'KU3HHM PACTEHUI
U JKUBOTHBIX».

1. «Touka pocTay:
U(PPOBOI MUKPOCKOTI,
ugpoBas 1abopaTopus Mo
Ouosnoruu, GU3NOIOTHH,
HKOJIOTHH.

2. buonornueckas
naboparopus.

noP:
https://resh.edu.ru/

http://school-
collection.edu.ru/catalog/

https://uchi.ru/
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V' JKUBBIX OPraHH3MOB.

v Kakwue CBOICTBA )UBBIX OPraHU3MOB OTIIHYAIOT X
OT Tel HEXHMBOW npupoasl? CBOMCTBA KUBBIX
OPraHu3MoB (kseTouHoe CTpOEHUE
CMPYKMypupo6anHocmy, UenoCmHoOCmb,
CXOOHBIH XUMHMYECKHM COCTaB OO0OMEH BelIeCTB,

NUTaHue, JAbIXaHue, BBIACICHHE, ABHIKEHHE,
Pa3MHOKeHHe, pocr, pa3Burue,
Pa3apaKUMOCTh, NPUCIOCO0JIEHHOCTb,
HACIe0CMBEHHOCMb U  UBMEHUUBOCHIb)  MX

NposiBJIeHHe Y PACTeHMil, ’KUBOTHBIX, TPHOOB H

O0axkTepuii.
Tema 2. «Kuaerounoe | Kiietounoe crpoeHne — o0mui npusHak kuBbIX | JJabopatopnas pabGora Ne 1. «M3yuenue | O6opynoBaHue:
CTpOeHHE OPraHU3MOB» opranu3moB. Kilerka — oOCHOBa CTpPOeHMsI M | yCTPONCTBA yBeIMUYUTENbHBIX IpuOOpoB u | 1. «Touka pocTtay:
JKU3HeAeATeJIbHOCTH OpPraHu3MoB Hcmopusa | ipaBui1 paboThl ¢ HUMUY. u(pOBOI MUKPOCKOTI,
uzyuenua kKaemku. Memoovt u3yuenua Kiemku. 2. buonornyeckas

MHuoroo0pasue KJIETOK.

[Tpubop, oTKpbIBarOmMK HEBUAMMOE. TBOe mepBoe
uccnenoBanue. JKuBoe U HEKUBOE MOJ MUKPOCKOIIOM.
OIIHOKJIETOYHBIE U MHOTOKJIETOYHBIE OPraHU3MBbI MO
MUKpockonioM. CTpoeHHe H KU3HEAesATeJbHOCTH
kJeTku. CTpoeHHe pPAacTUTENbHOM U  JKUBOTHOMU
KJIETOK, HX CXOICTBO u pasziuuue. [lonarue o6
opranonax KjieTku. OyHKIMH KIETOYHOH MeMOpaHBblI,
HUTOILUIa3MBl M sApa. B3auMocBsA3p  CTpoeHHUs
pacTUTENbHONM W JKMBOTHOM KJIETOK CO CIIOCOOOM
MUTAHUS PACTEHH W JKUBOTHBIX. [lmactuaer —
OpraHOU /bl pacTUTENBHON KIIETKH. Pons
xJopor1actoB. CTpOEGHHE KIIETKH: SAPO, KIETOYHas
o0oJiouKa, MmiasMaTudeckas MeMmOpaHa, IUTOIUIa3Ma,
IJIACTU/IBI, MHUTOXOHJIPHUHM, BAaKYOJU. XPOMOCOMBI.
[TonsATHEe 0 TKaHU.

JlaGopaTtopHas pabota Ne 2
«PaccMarprBaHUe 1O MUKPOCKOIIOM
My3BIPHKOB BO3/yXa M KJIETOK 3€JICHOTO
JIACTA PaCTEHUS»

JIabopartopnast paGota Ne3
«PaccmarpuBanue 101 MUKPOCKOIIOM
KJIETOK OJJHOKJIETOYHBIX U
MHOT'OKJICTOUYHBIX OPTaHU3MOBY

JlabopaTopnas pabora Ned
«IpuroroBiieHre MUKpOIIpenapara
KOXKHIIBI YeITyH JTyKa (MSKOTH I1JIOJA
TOMAaTa)»

nabopaTopus.
3. Mukponpenapatsl

HOP:
https://resh.edu.ru/

http://school-
collection.edu.ru/catalog/

https://uchi.ru/

Tema 3. «PazMHoOKeHHE
JKHBBIX OPTaHU3MOB)

Kak wumer »xu3up Ha 3emie? [IpomosnKUTENBHOCTH
J)KU3HU Pa3HbIX OPraHU3MOB. OKCIEpUMEHTAIbHbIC
JIOKa3aTeIbCTBA MOSBIECHUS JXWBOTO OT HEXKHBOTO.
Omnbitel @. Penqn u Ban I'empMmonTa. Pa3smHuoskeHme.

JlabopaTtopHass pabota Ne5
crpoeHust ceMenn» (O)

«M3yueHue

HOP:
https://resh.edu.ru/

http://school-
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Kak pasmHoxarorcs xuBbie opranusmel? becnoJsioe n
NnoJioBoe  pasMHoxkeHue. Poct u  pa3ButHe
opranusmoB. OOpa3oBaHHE 3HUTOTHI. Knerku,
YYacTBYIOIIME B MOJOBOM M OECIOJIOM pPa3MHOXEHUU
)KUBOTHBIX. [loJ10BBIE KIeTKH. MYKCKHE U KEHCKUE
rametel. OmiiogorBopeHue. Pa3ButHe 3apojsliia.
[losiBnenue HoBoro opranusma. Couertanue Yy
MMOTOMKOB MPU3HAKOB 000MX POAMTENEH MPHU TTOJIOBOM
Pa3MHOXEHUM. ITosiBnenue TOYHBIX KONUH
MaTEepUHCKOT O OpraHnu3ma npu O0ecnonaoM
pasMHOkeHuu. Kak pasMHOXalOTCSd  KHUBOTHBIE?
becnosioe m 1moONOBOE pPa3ZMHOXKEHUE Y IKUBOTHBIX.
[TonoBoe wu  Oecronoe  pa3MHOXKEHHE  THJIPHI.
O6oenosnple  opraHu3mbl. JlokaeBo  4YepBb U

BUHOTpaJHasg yiauTKa — repmadpoautsl. Mud o
I'epmadpoaure. Kak pasmHOXKAOTCS  pacTeHus?
IlBeTok, miom, cemMs — OpraHbl, CIy)XaIlue s

pa3MHOkeHuss pacteHuid. [loHsaTHEe 0 TOJOBOM
pa3MHOXKEHUM  1BETKOBBIX  pacteHuil. IlosioBoe
pa3MHoOKeHHe pacTeHmil. Onjiodomeopenue y
ueemkogvix pacmenuii. CTpoOeHUE CEMEHH, HECYILETO
3apoJIbIII HOBOTO pacTeHus. MOryTt am pacTeHus
MPOU3BOANTh TMOTOMCTBO 0€3 TOMOIIM  CeMsH?
BereraruBHoe pa3mMHoskeHHMe pacTteHuid. becromnoe
pa3sMHOXKEHHE pacTeHHil: yacTsAMHU, CTeONsl, KOpHS,
JUCTBHSIMU, yCaMU U Jp. 3HAKOMCTBO C KOMHATHBIMH
pacTeHUsIMU, Pa3MHOXKAIOMIMMUCS 0€3 TTOMOIIU CEMSIH
Ilpuembl  BbIpaIIMBAHMS M Pa3sMHOKEHHS
pacTeHuii 1 yXo/1a 3a HUMHU.

collection.edu.ru/catalog/

https://uchi.ru/

Tema 4. «IIuranue
JKHBBIX OPTAaHU3MOB)

Ilumanue. Kak nwutatorca pacreHus? 3HayeHHE
COJIHEYHOI'0 CBeTa B XXHM3HHM pacTeHuil. OOpa3oBaHue
xsmopoduiiaa Ha cBery. CoJHIlE, KU3HB M XJIOPOPHILIL.
OKClepuMeHTaJIbHbIE TOATBEP)KIECHUS 00pa30BaHUs
pacTeHrnem OpPraHUYEeCKUX BEIIECTB u3
Heoprannyeckux (ombeiT BaH [enpmoHTa). KA.
Tumups3eB 0 3HAUEHUU 3€JCHBIX PACTEHUM Ha

JlaGopaTopHas pabora
«PaccMaTpuBaHue KOpHEWU pacTEHUI».

Ne6

HOP:
https://resh.edu.ru/

http://school-
collection.edu.ru/catalog/

https://uchi.ru/



http://school-collection.edu.ru/catalog/
https://uchi.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://uchi.ru/

3emne.Tonbko s smcr KopMHT pacteHue? Poub
KOpHe B ku3HM pacteHuii. KopeHp — opran
MUHEPAJIBHOI O IIATAHUS. DKCIepUMEHTaIbHOE
JIOKa3aTeJIbCTBO COJEPKaHMUSI B IOYBE MHUHEpAJIbHBIX
coie. PacTeHHusS-XUITHUKH. OO0MeH BellecTB M
NpeBpalleHie JHEPruM: IOYBEHHOE NHUTAHHME M
BO3AymHoe nutaHue (Pporocunres). Kocmuueckas
POJIb 3eJieHbIX pacTeHuil. Kak nuTatorcs )xMBOTHbIE?
Kak mnwuratorcs mnapasutsl? IlutaHue >XUBOTHBIX H
YelloBeKa TOTOBBIMM OPraHMYECKHMMH BELIECTBAMH.
[lonatne O pacTUTENbHOSIHBIX, XUIIHUKAX U
napasurax. PasHooOpasue  mpucnocobieHuit y
JKUBOTHBIX, MUATAXOLINAXCS pa3zHoOi MUILEH.
HaGmronenne 3a mMTaHUEM JOMAIIHUX HKUBOTHBIX.
Muoroo6pazue  mapasutoB. IlpucnocoGiaeHHOCTH
Napa3uToB K OOMTAaHUIO B OpraHU3MeE XO3sIMHA.
[Tapasutusm kak crnoco0 nutanus. OOue Npu3HaAKu
napasutoB. Ponb nmapasuToB B pEryJIMpOBaHHUU
YUCIIEHHOCTHU APYTMX OPraHU3MOB.

Tema 5.
«KusHenessTeJILHOCTEL
OPraHu3MoOB)

HY)KHI)I JI1 MUHCPAJIbHBIC COJIM KUBOTHBIM U IICJ'IOBCKy?
[Tyt mocTymnieHuss MUHEPAIBHBIX COJIEH B OpPraHu3M
pacTeHul, J>KMBOTHBIX W 4YeJoBeKa. MwuHepalbHbIC
comu, HeoOXoaumble  4yenoBeKy. boppba  c
3arpsi3HEHUEM TIOYBBI, BOZBI, MPOAYKTOB MUTAHUS.
[ToHsiTHE O HUTpATAX, UX OTPHUIIATEITHHOM BIIMSHUU HA

OpPraHu3M.
MoskHo 1 xuTh Oe3 Bonbl? Poiib mUTaHUs, TpaHCIIOpPTa
BEIIECTB,  yJaJleHWs  NPOAYKTOB  oOMeHa B

JKU3HENIESTEIIbHOCTA KIIETKM W opraHusMa. Boma —
HE0OXOJMMOE YCIOBHE KU3HHM, COCTAaBHAS 4acTh BCEX
JKHUBBIX OpraHu3MOB. DKCIepUMEHTAJIbHBIE
JI0Ka3aTeJIbCTBA HAJIMYKS BOJBI B KUBBIX OpraHU3Max.
Bona — pactBoputenb BEIECTB, BXOASAIIUMX B COCTaB
JKMBOrO opranuszma. HMcnapeHue BOJBI JIMCThIMH.
3HaueHHUe TMpolecca HCHapeHUus B KU3HU IKUBBIX
OpraHU3MOB. [IpucnocoOseHHOCTH JKHBBIX

Oo6opynoBanue:

1. «Touka pocTa»:
u¢poBas 1abopaTopus 1o
9KOJIOT'UH, OMOJIOTHH.

HOP:
https://resh.edu.ru/

http://school-
collection.edu.ru/catalog/

https://uchi.ru/
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OpPraHu3MOB K JOOBIBAHMIO M COXPAHEHUIO BOJBI.
OxpaHa BOABI — YCJIOBHE COXpaHEHHUs >KU3HU Ha
3emie.

Oco0eHHOCTH XMMHMYECKOIr0 COCTABa OPraHM3MOB:
HeOpraHuYecKue BellecTBa, HX POJib B OPraHu3Me.
MOoKHO 11 JKUTH HE TUTasich? Kak MOXKHO TOOBITH SHEPTHIO
it okm3au? OOMeH BelecTB W NpeBpallieHus
JHEPrud — NMPU3HAK KUBBIX OPraHu3moB. [luma —
HUCTOYHUK DOHEPruM, HEOOXOAUMOW g KU3HHU.
Pactenuss — mpeoOpazoBarenn »sHepruu CorHIla,
co3JaTelid  OPraHMYECKOro  BellecTBa  OOratroro
sHeprued. PactutenpHas nuina — MCTOUYHUK SHEPruu
JUISL PacTUTENbHOSIIHBIX JKUBOTHBIX.
PacturenbHOsiAHBIE KaK MCTOYHMK SHEPrUM A
xumHuKa. [Ipolecc muTaHus Kak MpoIecC MOTydeHus
sHepruu. BzaumocBs3p cnoco00B NUTaHUS paCTEHUM U
JKUBOTHBIX C HMX CTPOCHHEM U 00pa3oM KHU3HH.
3aBUCHMOCTh pacxojla 3HEpruu oT o0pa3za KHU3HHU.
AKTHUBHBIA U ITIAaCCUBHBINA OTABIX. PaCX0I MUTATEIHLHBIX
BEIIECTB B IPOILIECCE POCTa U Pa3BUTHS OpPraHU3MA.
3auem JKHBbIC OpraHu3Mbl 3aracaroT IIUTaTCIIbHbIC
BemectBa? MOXHO M KWTh W He AbImaTh? /[bixanue.
Ponbp opraHoB apixaHusi B oOecnedeHUW Mpolecca
razooOMeHa. OKCIEPHUMEHTAIBHOE J0Ka3aTelIbCTBO
OTJIMYUSL COCTaBa BJBIXAEMOIO U  BBLIBIXa€MOTO
Bo3ayxa. [Iprucrnoco6neHHOCTh KUBOTHBIX M PaCTeHUN
K TOJY4EHHI0 HEOOXOIMMOro s WX JKU3HU
kucimopoaa. Jlpixanme Kak cmoco®  10OBIBaHUS
sHepruu.  Pacxonm — kieTkaMM — KUCJIOpoga M
NUTaTeNbHBIX BelecTB. llpakTnueckoe npuMeHeHue
3HAHUH O B3aMMOCBSI3U MPOLECCOB MUTAHUS U
JbIXaHUs C JBW)KEHHEM opraHusma. Ponb apixaHus B
JKU3HENIEATEIILHOCTH KJIETKH W opranu3Mma. [logsemem
uToru. Yto MBI yY3HaJIM O CTPOCHHUH U KUIHCACATCIbHOCTH
KUBBIX opranusmoB? Tpancnopm eewecme, yoaieHue
npPoOOyKmMoe 00meHna, KoOpOuHauus u pecyaauus
dyukyuii, Osudicenue u onopa y pacmeHuil u
Jocueomnuix. J[BMkKeHUs. AKTUBHOE MEPEABUKECHUE —




CBOMCTBO KMBOTHBIX. Pa3HooOpasme  CcrocoOoB
MEepPEeNBIKCHUS]  )KMUBOTHBIX.  JIBM)KEHHWE  OpraHoB
pacTeHusi. AKTUBHOE TMEPEABMIKEHHUE KaK CIocod
nOoObIBAHMS ~ THUIMM  —  HCTOYHHKA  DHEPruw,
HE0OXOAUMOM JJIs JKU3HH.







TEMATHUYECKOE IINTAHUPOBAHUE

HanmeHoBaHue Kou- [Tnanupyemble 06pa3oBaTeNbHbIE PE3YIbTATHI Peanmzanus paboueil mporpaMMbl BOCIIUTAHUS
paszena, TEMbI BO
4acoB
Tema 1. «OTau4ue 5/6 | Yuenux nayuumcs: 1. Co3nanue OJaronpusATHBIX YCIOBUH [Is

KMBOI'O OT
HEKUBOI'0».

NN NENENEN

AN

BBISIBJIATH OCHOBHBIE MPU3HAKH KUBOU MPUPOJIBI;

npuémaM paboThI CO CBETOBBIM MHUKPOCKOIIOM;

pa3nuyaTh OCHOBHBIE OPraHOUAbI KIETKH;

pa3nuyaThb OCHOBHBIE OpraHMYECKME W MMHEpajbHbIE BELIECTBA,
BXOJISIIIIUE B COCTAB KJIETKH;

XapaKTepHU30BaTh METO/IbI OMOIOTMYECKUX UCCIICIOBaHUI;

coOmoaTh TpaBUJia TOBENEHUs U paboTel C mpudbopamu U
WHCTPYMEHTaMU B KaOMHETE OMOJIOTHH.

OOBSICHSITH 3HaU€HUE OMOJIOTMYECKUX 3HAHHUM B MOBCEAHEBHOM KU3HU;
pa3nuyaTh Ha TaOJIMIIAX W MUKpOIpernaparax OCHOBHBIE OPraHOW[IbI
KIIETKHY;

OOBSICHSTh POJIb OPraHUYECKUX M MUHEPaJIbHBIX
KJIETKE;

BEIIECTB B

Yuenux nojiyuum 603MOHCHOCHLb HAYUYUMbCA

v
v

NPUMEHSIMb NOTYYEHHbLE 3HAHUSL 8 NOBCEOHEGHOU HCUSHU,

HAXO00UmMsv  UHGOpMayuro 0 NPOCMENMUX 6 HAYYHO-NONYIAPHOU
aumepamype, OUOIOSUHECKUX CLO8APSX, CNpasouHuxax, HMumepnem
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooums U3 O0OHOI
dopmwl 6 Opyeyio;

OCHOBAM — UCCIE008AMENbCKOU  0esIMeNbHOCMU O
OOHOKIIEMOYHbIX, — GKIIOYAsL  YMEHUs  (opmyauposams
npeocmasisms pabomy Ha 3auumy u 3auuanms ee.
OPUEHMUPOBAMbCS 8 CUCMeMe MOPATbHbIX HOPM U YEeHHOCmel No
OMHOWLEHUIO K 00BEKMAM HCUBOU NPUPOObI;

pabomamu 6 cpynne c6epCmHUKO8 NPU peueHul NO3HABAMEIbHbIX
3a0au, NIAHUPOBAMb COBMECTHYIO 0esMeNbHOCHb, YUUMbIEANDb
MHEHUE OKPYHCATOUWUX U AOEKEAMHO OYEHUBAMb COOCMBEHHDBII GKIAO
8 0esimeNbHOCMb 2PYNNbI.

cobnodams npasunia pabomel 8 Kabuneme OUOLO2UU, C

U3yYUeHUIo
3a0ayu,

Pa3BUTHUS CONMAIBLHO 3HAYMMBIX OTHOIICHUHN
HIKOJILHUKOB U, TMPEXKJIE BCEro, LEHHOCTHBIX
OTHOIIICHUH:

v\ K NpUpojie KaK MCTOYHHMKY XU3HU Ha
3eMite, OCHOBE CaMoro ee
CYIIECTBOBAHMS, HYXXJIAIOIICHCS B
3alUTE U IOCTOSHHOM BHHUMAHHHM CO
CTOPOHBI YEJIOBEKa

v/ K 3HaHUSAM KaK HHTEJUICKTYaJbHOMY
pecypcy, o0ecIeYynBarIIEMy
Oynyliee dYeloBeKa, Kak pe3yJbTary
KPOMOTIMBOTO, HO YBJIEKATEIHLHOTO
y4e0HOro Tpyaa

v/ K 3J0pOBBI0 KaK 3aJiory JOJITOH U
aKTUBHOM JKM3HM 4UCJIOBEKa, €ro
XOpOIILIEero HaCTPOCHUS 51
ONTUMUCTHYHOTO B3IJISA1a HA MHUP

2. noOyxeHne 00yJaromuxcs co0Ir0aaTh Ha
YpOKE OOIICNPUHATHIE HOPMBI TTOBEICHHUS,
npaBujIa OOIICHUS

3. ucnons3oBanne MKT u AucTaHIIMOHHBIX

00pa30BaTEIbHBIX TEXHOJOTHHA OOydYeHWS,
00ECIeUNBAIOIINX COBPEMEHHBIC aKTUBHOCTH
00yYJaroImMXCcst

4. TpUMEHEHHUE Ha YPOKE HWHTECPAKTHBHBIX
dbopM pabOTHI ydaluXxcs

5. HHUIIUUPOBAHUE n MmoaACpIKKa
HCCIIEI0BATEIbCKON " MIPOEKTHOMN
ACATCIbHOCTHU IIKOJBbHHUKOB B

paMKax peajin3alilui UMA WHAWUBUAYAJIbHBIX W




buonocuyeckuMU NpUdOPAMU U UHCIMPYMEHMAMU,

I'PYHIIOBBIX MUCCIICAOBATCIILCKUX ITPOCKTOB

Tema 2. «Kuaerounoe | 5/6 | Yuenuk nayuumcsa: 1. Co3manue ONAaronpusTHBIX YCIOBUH TS
¢rpoeHue pa3BUTUs COLMAJIBHO 3HAYMMBIX OTHOILLIECHHI
OPraHH3MOB» v\ JaBaTh OIpENENEHUS IOHATHAM M TEPMHUHAM: «KIIETKA», «AIAPO», HIKOJHEKOB W, TPEKIE BCErO, [ICHHOCTHBIX
b b
«MeMOpaHay, «000JI0YKay, «ITACTUIAY, KOPTAHOHY; OTHOLICHHIL
v’ JaBaTh XapaKTEPUCTUKY OCHOBHBIM OPTraHOMIaM KIIETKH, v K NpPUPOIE KAK MCTOYHHKY KU3HH Ha
v’ yKasplBaTh OCHOBHBIE YEPTHI Pa3JIMuKsi B CTPOCHUHM PACTUTEIBHON M Semie OCHOBE CAMOTO ce
v b
KUBOTHOM KJICTOK, CYIIECTBOBAHHUS, HYXKIAIOIIEHCS B
v/ [OKa3bIBaTh Ha TA0JIMIAX U ONPENENIATH OPraHOUIbI KIIETKH, 33MIHTE H TOCTOSHHOM BHEMAHHM CO
v paznuuaTth 10 BHELIHEMY BHY, CXEMaM M OIUCAHUSAM YaCTH U CTOPOHBI YeoBeKa
OpTaHOUJBI KIICTKN 5 v\ K 3HAHUAM KaK MHTEJUIEKTyalbHOMY
v VcTaHaBIMBATh CBA3b CTPOEHUS YaCTEN KIETKHU C BHINOIHIEMBIMU pecypey obecreanBaromemMy
b
Y byHKUMAMH Oyayliee YeloBeKa, Kak pe3yJbTaTy
JlenaTe BBIBOJBI O €UHCTBE CTPOCHUS KIIETOK KPOMOTIMBOr0, HO YBIEKATEHHONO
Yuenux nonyuum eo3modrcnocms nayuumocs yIe6HOTO Tpy/a
V' npumensime noiyuenHvle 3HaAHUSL 8 NOECEOHEBHOU JHCUSHU, Y K 370pOBBI0 KaK 30Ty JOMOH W
v\ Haxooums ungopmayuio 0 NPOCMENWUX 6 HAYUHO-NONYISAPHOLU AKTHBHON JKH3HH UelTOBEKi.  €ro
b
qumepamype, OuUOIO2UYECKUX CNOBAPSAX, CHpaAsouHUKax, HMumepnem XOPOIIIEro HACTPOSHHS! -
pecypce, aHAIU3UpPO8AmMb U OYEHUBAMb ee, Nepesooumv U3 00HOU ONTHMUCTHUHOTO B3TIISIA HA MHD
L, Gopmei 6 dpyey ’0’0 o 2. noOyxieHne 00y4aonuxcs cobmoaaTh Ha
OCHOBAM — UCCNE008AMENbCKOU CAMENLHOCHIU N0 USPHEHUIO | yove” OGiienpUHATHIE HOPMBI MOBETCHHS,
OOHOKNEMOYHbIX,  BKIIOUAS  YMeHUs  opmynuposams  3a0a4u, MpABHIA OGIIEHHs
npeocmasismy pabony Ha sawumy u sauuians ee. 3. ucnonb3oBanne MKT u nuCTaHIMOHHBIX
v opuemmuposamvcsi 6 cucmeme MOPAIbHbIX HOPM U YEHHOCMel Rno 00pA3OBATENBHBIX TEXHONOTHH  0OYYeHHs
% b
OMHOULEHUIO K 0GBEKMAM KHCUBOT NPUPOObI, 00€CMeunBaroIIUX COBPEMEHHbBIE aKTUBHOCTH
v pabomams 6 2pynne c6epCmHUKO8 NPU PeUeHUU NOZHABAMENbHBIX T —-
3a0a4, NAAHUPOBAMb COBMECMHYIO 0esIMENbHOCMb, YUUMbIEAMb 4. TIpUMeHeHHE HA yYpOKE WHTEDAKTHBHBIX
MHEHUE OKPYHCAIOWUX U A0EKBAMHO OYEHUBAMb COOCMEEHHbIN 6KIA0 (bopm paGOTH! yuaIXC
6 0CAMELHOCNb SPYNNbL. 5. WHUIUUPOBAHUE u MOJIIICPKKA
cobmodams npasuia pabomsl 6 KabuHeme OUONO2UU, C OUOIOCULECKUMU HCCIIEIOBATEIHCKOM - NPOEKTHOI
npuBGopaMiL U UHCMPYMEHMAMU; JeSITeIbHOCTU IIKOJIbHUKOB B
paMKax peanu3aluy UMH WHIUBUIYaJbHBIX U
T'PYIIIOBBIX UCCIIEI0BATENECKUX MIPOCKTOB
Tema 3. 5/6 | V' naBaTh omnpeneleHHs TOHATHSM W TEPMUHAM: «pasMHOKeHue», | 1. CozmaHue OJArONPHUATHBIX YCIOBHH IS
«Pa3mHox)eHHe «TIOJIOBOE PA3MHOXKEHHEY, «0eCrolioe Pa3MHOKEHHEY, IIOYKOBAHUEY,

KUBBIX OPraHu3MoB»

((FepMa(bPOI[I/IT», «OIINIOAOTBOPEHUEC), «KONBIJICHUEY,
OIMUCBIBATH OpraHbl U CUCTEMbI, COCTABJIAIOIINEC OPIraHU3MbI paCTCHI/Iﬁ

Pa3BUTHS COLMATBHO 3HAYMMBIX OTHOIICHUHN
IIKOJIBHUKOB M, MPEXAE BCETO, I[EHHOCTHBIX
OTHOIIICHU:




v
v

1 )KMUBOTHBIX, OIIPEICIIATh UX, TOKa3bIBATh HAa TAOJIMIAX;

Ha3bIBaTh OCHOBHBIC MPOIECCHI KU3HEIACATCILHOCTH OPraHU3MOB U
OOBSICHSITh UX CYIIHOCTb;

Ha0MIOAaTh 32 OMOJIOTHYECKUMU MPOIIECCAMH, ONMKMCHIBATh UX, JEIaTh
BBIBO/IBI;

UCCIIENOBAaTh  CTPOCHHME  OTJACIbHBIX  OPraHOB  OPraHU3MOB,
(bUKCHPOBATH CBOM HAOIOICHUS B BUJIE PUCYHKOB, CXEM, TaOJIHIL;
00OCHOBBIBATh CBSI3b MPOIECCOB KHU3HEACITSILHOCTH MEXKY COOOM;
CPaBHHUBATH MPOIECCHI )KU3HEACITSTLHOCTH PA3IMYHBIX OPraHU3MOB;

Yuenuxk noayuum 603MONCHOCMb HAYUUMbCA

v
v

NPUMEHAMb NOJYYeHHble 3HAHUSA 8 NOBCEOHEBHOU HCUSHUL,

HAxXo0umsv UH@OpMAyuo O NPOCMEUWUx 6 HAYYHO-NONYIAPHOU
qumepamype, OUONO2UHECKUX CNOBAPSAX, CHpasouHuxax, Humepnem
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooums U3 00HOU
¢opmwl 6 Opyeyio;

OCHOBAM  UCCNEe008AMENbCKOU — 0esIMeNIbHOCMU — NO
OOHOKNEeMOYHbIX,  BKIIOUAsl  YMEHUs  (opmyauposamo
npedcmaesname pabomy Ha 3awumy u 3auuams ee.
OPUEHMUPOBAMbCA 68 CUCmeMe MOPANbHbIX HOPM U YeHHOCmel No
OMHOULEHUIO K 00bEKMAaM HCUBOU NPUPOObL,

pabomamu 6 2pynne c8epCMHUKO8 NPU pelleHUY NO3HABAMENbHbIX
3a0a4, NAAHUPOBAMb COBMECMHYIO 0esIMENbHOCIb, YUUMbIEAMb
MHEHUEe OKPYHCAIOWUX U A0eKBATNHO OYEeHUBAMb COOCMEEHHbII 8KNA0
8 0esamenbHOCMb 2PYNnbl.

U3YUeHUIO
3a0ayu,

cobmodams npasuia pabomsl 8 KabuHeme OUONO2UU, C OUOIOCULECKUMU
npubopamu u UHCMpPYMeHmMamu,

v\ K NpUpOje KaK MCTOYHHMKY KU3HH Ha
3emie, OCHOBEC caMoro ee
CYLIECTBOBAHMS, HYXIAIOIIEHCSI B
3alllUTe W MOCTOSHHOM BHHUMAHHUH CO
CTOPOHBI YEJIOBEKa

v\ K 3HaHUSAM KaK HWHTEJUICKTYaJlbHOMY
pecypcy, o0ecrneunBamIeMy
Oyaylee dYeIoBeKa, Kak pe3ysbTaTy
KPOIIOTIIMBOTO, HO YBJIEKATEIHLHOI'O
y4aeOHOro Tpyaa

v\ K 3J0pOBBI0 Kak 3aJory IOITOH u
aKTUBHOM KWU3HM 4YeJIOBEKa, €ro
XOPOIIETOo HACTPOCHUS u
ONTUMKCTHYHOT'O B3IJISA/Ia HA MUP

2. noOyxaeHne 00yJaromuxcs co0IroaaTh Ha
YpOKE OOIICIPUHATHIC HOPMBI TTOBEIACHHUS,
npaBuiIa OOIICHUS

3. ucnons3oBanue UKT u aucTaHIMOHHBIX

00pa30BaTEIbHBIX TEXHOJOTHHA OOydYeHWS,
00ECIeunBaIOIINX COBPEMEHHBIC AaKTUBHOCTH
o0yyaronmxcs

4. TMpUMEHEHWE Ha YPOKE HHTEPAKTUBHBIX
¢dbopm paboThI ydammmxcs

5. WHUIMAPOBAHUE u nojAiepKKa
HUCCIIEIOBATEIHCKON " MPOEKTHOU
NEATENLHOCTHU IIKOJbHUKOB B

paMKax peajin3aliui UMA WHAWUBUAYAJIbHBIX W
TPYINIOBBIX HCCICAOBATCILCKUX ITPOCKTOB

Tema 4. «IIuTtanue
’KHUBBIX OPraHU3MOB)

5/4

v

JlaBaTh OMPENEICHUs NOHATHIM U TEPMHHAM: «IIOYBEHHOE MUTAHUE,
«BO3JYIIHOE TMHUTAHUEY», «XJIOPOIIACTY, «(OTOCUHTE3», IIUTaAHHUEM,
«IIBIXaHUE», «TPAHCIOPT BEIIECTB», «BBLACICHUE», <JTHUCTOMAI,
«0OMEH BEIIECTBY», «XOJIOMHOKPOBHBIE YKHBOTHBIEY, «TEIIOKPOBHEIE
KUBOTHBIE»,  «OMOpPHAs  CHCTEMay»,  «CKEJIeT»,  «IBHKCHHE,
«pa3APaXUMOCTb», «HEpPBHAs CHUCTEMa», «IHJOKPUHHAS CHUCTEMay,
«peduiekcy, «pa3MHOKEHHE», «II0JIOBOE pa3MHOXKEHHE», «Oecroioe
Pa3MHOXEHHUE, «ITOUKOBAHUEY, «TepPMAPPOIUTY, «OMIO0T0TBOPEHUEY,
«OMBUICHUE», «POCT», KPA3BUTUEY, IPIMOE PA3BUTHEY, «HENPIMOE

1. Co3pmanue OJAronpUSITHBIX YCJIOBUM IS
pPa3BUTHUS COLMAIBHO 3HAYMMBIX OTHOILEHUMN
HIKOJbHUKOB U, IPEXAE BCEro, LIEHHOCTHBIX
OTHOLLICHUM:

v\ K NpHUPOJE KaK MCTOYHUKY >KU3HU Ha
3emie, OCHOBE caMoro ee
CYLIECTBOBAHMS, HYXJIAIOIIEWCSI B
3alUTe U MOCTOSIHHOM BHMMAaHHUU CO
CTOPOHBI YEJIOBEKA




pa3BUTHEY.

v’ ONHKCBHIBATH OPraHbl M CHCTEMBI, COCTABIISAIOIINE OPraHU3MbI PaCTEHHIA
Y )KHBOTHBIX, OIIPEIEIIATh UX, TOKa3bIBATh HA TA0JINIIAX;

v Ha3bIBaTh OCHOBHBIE IIPOIECCHI KM3HEIAEIATEILHOCTH OPraHMU3MOB H
OOBSICHSITh UX CYIIHOCTB;

v HabmoaaTh 3a OMOJIOrMYECKUMHU TIPOIIECCAMH, ONMKMCHIBATH MX, J€JIaTh
BEBIBO/IBI;

v\ HCCIEenoBaTh  CTPOCHHE  OTAEIBHBIX ~ OPraHOB  OPraHM3MOB,
(UKCUPOBATH CBOM HAOJIO/ICHUS B BUJIC PUCYHKOB, CXEM, TAOJIHIL;

V' 000CHOBBIBATH CBSI3b IMPOIIECCOB KHU3HEAEITEILHOCTH MEKTY COOOIA;

v’ CpaBHUBATH [IPOLECCHI KU3HENEATENLHOCTH PA3IMUHBIX OPraHU3MOB;

Yuenux nonyuum éo3modrcnocms Hayuumocs

V' npumensime ROIyYeHHbIE 3HAHUS 8 NOBCEOHCEHOU HCUSHU,

v\ Haxooume ungopmayuio o0 NPoOCMEwUx 6 HAYYHO-NONYISAPHOU
aumepamype, OUOIOSUHECKUX CLO8APSX, CNpasouHuxax, HMumepnem
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooumv U3 O0OHOU
dopmwl 6 Opyeyio;

v\ 0ocHO8AM  UCCIEO08AMENBCKOU — OesSMENbHOCIU — N0 U3VYEHUIO
OOHOKJIEMOYHbIX,  6KIIOUAs ~ YMEHUs  POpMYIuUpoeams  3a0ayu,
npeocmasisimes pabomy Ha 3auumy u 3auuams ee.

v opuemmupoeamvcs 6 cucmeme MOPANbHbIX HOPM U YEHHOCMel Nno
OMHOWEHUIO K 00BeKMaM HCUBOU NPUPOObl;

v pabomams 6 epynne c8epCmHUKOS NPU petuenui NO3HABAMENbHbIX
3a0au, NAAHUPOBAMb COBMECTHYIO 0esMeNbHOCHb, YUUMbIEAND
MHEHUe OKPYHCAIOWUX U A0EKBAMHO OYEHUBAMb COOCMBEHHBII KA
8 0esimebHOCMb 2PYNNbI.

cobnodams npasuia pabomsl 8 KabuHeme OUONO2UU, C OUOIOCUYECKUMU

npubopamu U UHCMPYMEHMamu,

v/ K 3HaHUSAM KaK WHTEJUICKTYaJlbHOMY
pecypcy, o0ecreYynBarIIeMy
Oynyliee YelnoBeKa, Kak pe3yJbTaTy
KPOMOTIMBOTO, HO YBJIEKATEIHLHOTO
yueOHOro Tpyna

v/ K 3I0pOBBIO Kak 3ajiory [OJTroi u
aKTUBHOM JKH3HHM 4YEJIOBEKa, €ro
XOPOUIETOo HaCTPOCHHS u
ONTUMUCTHYHOTO B3IJIAa HA MU

2. moOyxeHne 00yJaromuxcs co0I0aaTh Ha
YpOKE OOIIENpPUHATHIE HOPMBI TOBEICHUS,
IIpaBuJia OOIIEHUS

3. ucnonp3oBanue UKT m auctaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHH O0y4YeHws,
00eCMeunBarOIINX COBPEMEHHBIE aKTUBHOCTH
00y4JaroIMXCcs

4. TpUMCHEHHWE HAa YPOKE HHTEPAKTHBHBIX
bopM paboThl ydaiuxcs

5. WHHUIMAPOBAHUE u MoAACpIKKa
MCCIIE0BATEIbCKOM 51 MPOEKTHOMN
JIEATEIIbHOCTH IIKOJIBHUKOB B

paMKax peajin3alilui UMW WHAWUBUAYAJIbHBIX WU
T'PYHIIOBBIX U CCIICJOBATCIILCKUX ITPOCKTOB

Tema 5.
«Kn3nenesaTeJLHOCTD
OPraHu3MoB»

8/8

v’ aBaTh OMPENCICHUS MOHITUSIM U TCPMHUHAM: (IIOYBCHHOE TIHTAHUEY,
«BO3JYIIHOE TMHUTAHUEY», «XJIOPOIIACTY, «(OTOCUHTE3», IIUTaAHHUEM,
«IIBIXaHUE», «TPAHCIOPT BEIIECTB», «BBLACICHUE», <JTHUCTOMAI,
«0OMEH BEIIECTBY», «XOJIOMHOKPOBHBIE YKHBOTHBIEY, «TEIIOKPOBHEIE
KUBOTHBIE»,  «OMOpPHAs  CHCTEMay»,  «CKEJIeT»,  «IBHKCHHE,
«pa3APaXUMOCTb», «HEpPBHAs CHUCTEMa», «IHJOKPUHHAS CHUCTEMay,
«peduiekcy, «pa3MHOKEHHE», «II0JIOBOE pa3MHOXKEHHE», «Oecroioe
Pa3MHOXEHHUE, «ITOUKOBAHUEY, «TepPMAPPOIUTY, «OMIO0T0TBOPEHUEY,
«OMBUICHUE», «POCT», KPA3BUTUEY, IPIMOE PA3BUTHEY, «HENPIMOE

1. Co3pmanue OJAronpUSITHBIX YCJIOBUM IS
pPa3BUTHUS COLMAIBHO 3HAYMMBIX OTHOILEHUMN
HIKOJbHUKOB U, IPEXAE BCEro, LIEHHOCTHBIX
OTHOLLICHUM:

v\ K NpHUPOJE KaK MCTOYHUKY >KU3HU Ha
3emie, OCHOBE caMoro ee
CYLIECTBOBAHMS, HYXJIAIOIIEWCSI B
3alUTe U MOCTOSIHHOM BHMMAaHHUU CO
CTOPOHBI YEJIOBEKA




pa3BUTHEY.

v’ ONHKCBHIBATH OPraHbl M CHCTEMBI, COCTABIISAIOIINE OPraHU3MbI PaCTEHHIA
Y )KHBOTHBIX, OIIPEIEIIATh UX, TOKa3bIBATh HA TA0JIHIIAX;

v Ha3bIBaTh OCHOBHBIE IIPOIECCHI KM3HEIAEIATEILHOCTH OPraHMU3MOB H
OOBSICHSITh UX CYIIHOCTB;

v HabmoaaTh 3a OMOJIOrMYECKUMHU TIPOIIECCAMH, ONMKMCHIBATH MX, J€JIaTh
BEBIBO/IBI;

v\ HCCIEenoBaTh  CTPOCHHE  OTAEIBHBIX ~ OPraHOB  OPraHM3MOB,
(UKCUPOBATH CBOM HAOJIO/ICHUS B BUJIC PUCYHKOB, CXEM, TAOJIHIL;

V' 000CHOBBIBATH CBSI3b IMPOIIECCOB KHU3HEAEITEILHOCTH MEKTY COOOIA;

v’ CpaBHUBATH [IPOLECCHI KU3HENEATENLHOCTH PA3IMUHBIX OPraHU3MOB;

Yuenux nonyuum éo3modrcnocms Hayuumocs

V' npumensime ROIyYeHHbIE 3HAHUS 8 NOBCEOHCEHOU HCUSHU,

v\ Haxooume ungopmayuio o0 NPOCMENWUX 6 HAYUHO-NONYISAPHOU
aumepamype, OUOIOSUHECKUX CLO8APSX, CNpasouHuxax, HMumepnem
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooumv U3 O0OHOU
dopmwl 6 Opyeyio;

v\ 0ocHO8AM  UCCIEO08AMENBCKOU — OesSMENbHOCIU — N0 U3VYEHUIO
OOHOKJIEMOYHbIX,  6KIIOUAs ~ YMEHUs  POpMYIuUpoeams  3a0ayu,
npeocmasismes pabomy Ha 3auumy u 3auuams ee.

v opuemmupoeamvcs 6 cucmeme MOPANbHbIX HOPM U YEHHOCMel Nno
OMHOWEHUIO K 00BeKMaM HCUBOU NPUPOObl;

v pabomams 6 epynne c8epCmHUKOS NPU petuenui NO3HABAMENbHbIX
3a0au, NAAHUPOBAMb COBMECTHYIO 0esMeNbHOCHb, YUUMbIEAND
MHEHUe OKPYHCAIOWUX U A0EKBAMHO OYEHUBAMb COOCMBEHHDBII KA
8 0esimebHOCMb 2PYNNbI.

cobnodams npasuia pabomsl 8 KabuHeme OUONO2UU, C OUOIOCUYECKUMU

npubopamu U UHCMPYMEHMamu,

v/ K 3HaHUSAM KaK WHTEJUICKTYaJlbHOMY
pecypcy, o0ecreYynBarIIeMy
Oynyliee YelnoBeKa, Kak pe3yJbTaTy
KPOMOTIMBOTO, HO YBJIEKATEIHLHOTO
yueOHOro Tpyna

v/ K 3I0pOBBIO Kak 3ajiory [OJTroi u
aKTUBHOM JKH3HHM 4YEJIOBEKa, €ro
XOPOUIETOo HaCTPOCHHS u
ONTUMUCTHYHOTO B3IJIAa HA MU

2. moOyxeHne 00yJaromuxcs co0I0aaTh Ha
YpOKE OOIIENpPUHATHIE HOPMBI TOBEICHUS,
IIpaBuJia OOIIEHUS

3. ucnonp3oBanue UKT u aucTaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHH O0y4YeHws,
00eCMeunBarOIINX COBPEMEHHBIE aKTUBHOCTH
00y4JaroIMXCcs

4. TpUMCHEHHWE HAa YPOKE HHTEPAKTHBHBIX
bopM paboThl ydaiuxcs

5. WHHUIMAPOBAHUE u MoAACpIKKa
MCCIIE0BATEIbCKOM 51 MPOEKTHOMN
JIEATEIIbHOCTH LIKOJIBHUKOB B

paMKax peajin3alilui UMW WHAWUBUAYAJIbHBIX WU
T'PYHIIOBBIX U CCIICJOBATCIILCKUX ITPOCKTOB




KAJIEHIAPHO-IIOYPOYHOE INTAHUPOBAHHME

Mara Ne i/ Tema ypoka JdemoncTpanus Hcnonszyemoe
Ilnan/pakr JlabopaTopHblie u obopynosanue, [{OP
‘ ‘ NpaKTHYEeCKHe padoThl
1.09 1 1. CraproBas pabota. BuoJsiorusi kak Hayka. BxoaHoli KOHTpOIIb
8.09 2 2. Co0u101eHne MpaBHJ TOBeJeHUS] B OKpY:Kawouleil cpeje.
BepexHoe oTHomenue k mnpupoge. OxpaHa OHOJOTHYECKHX
00bEeKTOB.
Tema 1. «OT/IMYME :KMBOTO OT HE:KMBOI'0»
15.09 3 1. MeToabl M3yYeHHUsI KUBBIX OpPraHu3sMoB. Poib Omosiorum B [udporas
MO3HAHHUHU OKPYKAIOIIEr0 MHPa M B MPAKTHYECKON esITeJbHOCTH JTabopaTopus 1Mo
JI01eii. IIpaBuia paGorel B KaOuHeTre OHOJOTHMH C Ononoruu, HUQPppPoBoi
0MOJIOrHYeCKUMHU MPHOOPAMHU U HHCTPYMEHTAMH. MHUKPOCKOTI
22.09 4 2. Paznmune ten skxuBOM M He XuBOW npuponsl. CpoiicTBa xuBbIX | [1/p mo Teme «Metoabl
OPraHu3MoOB: CHIPYKMYPUPOGAHHOCMY, WENOCHMHOCMb, OOMEH | U3yYEHHs KUBBIX
BelleCTB, [HWTaHWe, JbIXaHWE,  BBIICICHUE, JABHKEHHUE, | OPraHU3MOBY
Pa3MHOKeHue.
29.09 5 3. CpoiicTBa KHBBIX OPraHM3MOB: pOCT, Ppa3BHUTHE,
Pa3ipaKuMOCTh, NPHUCHOCOOJEHHOCTD, HAC/1€0CMEEHHOCHb U
U3MEHUUBOCHb.
6.10 6 Dkckypeust «OceHHUE SBJICHUS B )KU3HU PACTEHUM U )KUBOTHBIX).




13.10 7 4.  Oco0eHHOCTH XMMHYECKOT0 COCTAaBa OPraHU3MoOB:
HeopraHuvyeckue BellecTBa, X POJb B OpraHusMe.
20.10 8 5.  Oco0eHHOCTH XMMHYECKOT0 COCTaBa  OPraHM3MoOB:
HEOpPraHMYecKHe W OpPraHuvYecKue BeNmIeCTBA, WX PoOJb B
OpraHusme.
KiieTouHoe cTpoeHue OpraHu3sMoB
3.11 9 1. Kilerka — 0CHOBa CTPOEHHSI W KU3HENEATEIbHOCTH OPraHU3MOB.
Hcmopun uzyuenus knemxu. Memoowvt uzyuenus xnemxu. [Tpubop,
OTKPBIBAO M HEBUINMOE.
10.11 10 2 JlagoparopHass padora Ne 1. «M3yuyenue ycrpoiictBa | JJaboparopnas pabGora Ne 1. | Lindposoit mmkpockon,
yYBeJINYHUTEJIbHBIX NPUOOPOB U MPABHUJ PA0OTHI C HUMI. «U3yuenue YCTpOMCTBA | MUKponenpnapat
YBEJIIMYUTEIBHBIX IPUOOPOB H
TIPaBHJI paOOTHI C HUMM.
17.11 11 3. CTpoeHue U KU3HEEATETLHOCTH KJIETKH.
24.11 12 4. Tsoe mepBoe wuccrnenoBanue. XKuBoe wu HexuBoe mop | Jlaboparopuas pabota Ne 2 | Hudposoit
mukpockonoMm. Jlabopatopnas pa6ora Ne 2 «PaccmatpuBanue noj | «PaccmaTpuBaHue 1OJ | MUKPOCKOII
MHUKPOCKOIIOM MY3bIPbKOB BO3JlyXa M KJIETOK 3€JIEHOr0 JUCTa | MUKPOCKOIIOM My3bIPHKOB
pacTeHus» BO3AyXa U KIETOK 3eJeHOro
JIMCTA PACTEHUSD)
1.12 13 5. OIHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OpraHnu3mel. Jlabopatopuas | Jlaboparopuass pabora Ne3 | Lludposoit
pabdora Ne3 «PaccmaTpuBaHue T1OJ MHKPOCKOIIOM KIIETOK | «PaccmarpuBaHme MoJl | MUKPOCKOI
OJTHOKJICTOYHBIX ¥ MHOT'OKJICTOUHBIX OPTaHU3MOBY MHUKPOCKOIIOM KJIETOK
OJTHOKJIETOYHBIX u
MHOTOKJIETOUHBIX
OpPraHU3MOB»




8.12 14 6.J1adopaTopuasi pabota Ne 4 «IIpuroroBaenne | Jlaboparopuass pabora Ned | buonmornueckas
MHKpOMNpenapara KOKHUIbI 4Yelmyd Jyka (maxkoTru mjoaa | «IIpurorosinenue naboparopus,
TOMATA)» MUKpOITpenapara KOXKHIIBI | IH(PPOBOI
qyemydn Jyka (MSKOTH ILIOAA | MUKPOCKOI
TOMATa)»
15.12 15 Hrorosast koHTpobHAS paboTa 3a |1 momyroaue
Pa3mMHO:KeHMe )KUBbBIX OPraHN3MOB
22.12 16 1. Pa3Butune xu3Hu Ha 3emie.
12.01 17 2. Pa3mHuo:xkenue. becnoJioe u nmosoBoe pazmuo:xenue. [lojioBbie
KiIeTku. OmioaoTBopeHne.
19.01 18 3. Pa3MHOXEHME )KUBOTHBIX.
26.01 19 4 PazmHOxeHue pacteHuii. Ilos10Boe pa3MHOKeHHe PacTeHHId.
Onnooomeopenue y ygemrkogvlx pacmenuil.
2.02 20 5. JJabopatopnas padorta Ne5 «3yuenue ctpoenus cemenn» (O) JlabGopaTopHass pabGora Ne5 | Buonornyeckan
«3yuenue cTpoeHusi | nabopatopus
cemenn» (O)




9.02 21 6. BereraruBHoe pa3mHokeHHe  pactenuil. IIpuembl

BbIPAIMBAHUS U PA3MHOKEHHUS] PACTEHUI M yX0/1a 32 HUMH.

IuTanue ;KMBBIX OPraHU3MOB

16.02 22 1. ITumanue. Iutanue pactenuii. Bo3mylHoe MUTaHHE PACTCHHI.
23.01 23 2. TlouBennoe mnwutanue pacreHuid. JlaGopatopuas pabGorta Ne6 | JlaGoparopras pabora Ne6

«PaccMarpuBaHue KOpHENU pacTEHUI». «PaccmarpuBanue KOpHEN

pacTeHuin».
2.03 24 3. [lutaHue KUBOTHBIX.
9.03 25 4. Ilutanne opraHu3MOB — [1aPa3UTOB.
Ku3HeaesATeILHOCTh OPraHU3MOB

30.03 26 1.3HaueHre MUHEPATIBHBIX COJICH B )KM3HH )KMBOTHBIX U YEIOBEKA.
6.04 27 2.3HayeHue BOAbI IJi1 opranusma. TpaHCnopT BEIIECTB.




13.04 28 3. [uma ucrouyHuk >Heprud. OOMeH BelIeCTB M NMpeBpalie HUs
YHEPIruy — MPU3HAK KUBBIX OPraHU3MOB.

20.04 29 4. JIBwkeHue Kak croco0 A00bYM dHEPruu I Xu3HU. Onopa y
pacmenuii u HUGOMHbIX.

27.04 30 5. 3amac nuratenabHbIX BelecTB. PocT M pa3BuTHE OPraHU3MOB.

4.05 31 6. vixanue opeanuszma

11.05 32 Htorosas KoHTpoNbHAs paboTa 3a Kypc OMOIOTHH 5 Kiacca

18.05 33 7. Tpancnopm eewgecme, yoaienue npooyKmoe 00MeHa geuiecmsa.

25.05 34 8. Koopounayusa u pezynayusa pynkyuit opzanusma.
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