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INOACHUTEJIBHASA 3AIIMCKA

Pabouvas mporpamma coctaBiieHa Ha OCHOBE:

dI'oC 000

Yue6noro mana MOY «Kapabyxunckas OO »

MeTtoanyecknx peKOMEeHJAIHiA 0 CO3/IaHUI0 B (PYHKIIMOHHUPOBAHHUIO B
00111e00pa30BaTEIbHBIX OPraHU3AIMSIX, PACTIONIOKEHHBIX B CEIbCKONH MECTHOCTH U
MaJbIX FOpoJiax, LIEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHON U TEXHOJIOTUYECKON
HanpasiieHHocTel («Touka poctay) (YTBepkaeHbI pacopsikeHrneM MuHUCTEpCTBa
npocemnieHust Poccuiickoit @enepanuu ot ot 25.11.2022 Ne TB-2610/02)

IIVIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIX pe3yJabTaToB:

v

AN

dbopMUpOBaHHE OTBETCTBEHHOTO OTHOUICHHS K YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYarOIIUXCs
K CaMOpa3BUTHIO U CaMOOOpa30BaHMI0 HAa OCHOBE MOTHBAlMM K OOYYEHHIO U IO3HAHHIO,
OCO3HAaHHOMY BBIOOPY U MOCTPOCHMIO JajbHEHIIeH WHANBUAYAIBHON TpaeKTOpuH 0Opa3oBaHUs Ha
0a3e opHeHTaIuu B MUpPE TPodeccuii U MPOPECCHOHATBHBIX MPEIMOYTESHUH, C YIETOM YCTONYUBBIX
[I03HABATEJIbHBIX UHTEPECOB;

dbopMHupOBaHKE 1IETTOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH 1 OOIIECTBEHHON MTPAKTUKU;

(GOpMHUPOBAHHE OCO3HAHHOTO, YBA)KUTEIBHOTO U J0OPOKENATEIIBHOIO OTHOIIEHUS K JApPYyromy
YelOBEKY, €r0 MHEHUIO; TOTOBHOCTH M CLIOCOOHOCTH BECTH JAMUAJIOT C APYTMMHU JIFOJbMHU U TOCTUTATh
B HEM B3aMMOIIOHMMAaHUS;

OCBOCHHME MPABUJI IOBEJACHHUS;

dbopMHpOBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHMM W COTPYAHHUYECTBE CO
CBEPCTHHKAMH B IIpoliecce 00pa3oBaTeIbHON, yueOHO-UCCIIeIOBATEIbCKOM AeATeIbHOCTH;
(GbopMHUpPOBaHHE DKOJIOTHUYECKOM KYJIBTYPhl Ha OCHOBE MPU3HAHUS IIEHHOCTHU >KU3HU BO BCEX €€
MIPOSIBIICHUSX U HEOOXOJMMOCTH OTBETCTBEHHOT0, OEPEKHOT0 OTHOIICHHSI K OKPYXKAIOIIeH cperie;

MeTal’[pe}]MeTHbIX pe3yjabTaToB:

v

YMEHHE CaMOCTOSITEILHO OINPEAETATh IeNU CBOET0 00Y4YeHHUs, CTaBUTh U (HOPMYIHUPOBATh IS ce0s
HOBBIC 33J]a4d B yu€0e W MMO3HABATEIBHOW JEATEIHLHOCTH, Pa3BUBATh MOTHUBBI M WHTEPECHI CBOCH
MMO3HABATENLHON NEeITEIbHOCTH;

YMEHHE CaMOCTOSTEIBHO IUIAHUPOBATH MYTH JOCTIIKEHUS IEJIel, B TOM YHCJIE aJIbTepHATHBHBIC,
OCO3HAaHHO BBIOMpaTh HambOosee d(h(eKTHUBHBIE CIMOCOOBI pelIeHUS Y4YEOHBIX M TMO3HABATENBHBIX
3a71ad4;

YMEHHE COOTHOCUTH CBOHM JIEHUCTBUS C IUJIAHHUPYEMBIMH pPe3ydbTaTaMH, OCYIIECTBISTh KOHTPOIb
CBOCH JICATCIILHOCTH B IPOIIECCe JOCTHKCHHS PE3yJIbTaTa, ONPeIeIsaTh CIIOCOOBI ISHCTBUI B paMKax
MPEJIOKEHHBIX YCIOBUH M TpeOOBaHMIA, KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBUU C
M3MEHSIOIIENCS CUTYalluEeH;

YMEHHE OIEHHUBATh MPABUILHOCTH BBIOJHEHUS Y4eOHOW 3a1aud, COOCTBEHHBIE BO3MOXKHOCTH €€
pelIeHNs;

BIIQJICHHE OCHOBAMH CAMOKOHTpPOJS, CAMOOIICHKH, MPHHSTHUS PEUICHHH U OCYIIEeCTBICHUS
OCO3HAHHOTO BbIOOpA B yU€OHOW ¥ MO3HABATEIHLHOU IEITEIHOCTH;

YMCHUC OMpCACIIATD IIOHATHA, cO34aBaThb 06061]_ICHI/I$I, YCTaHaBJIMBATb aHaJIOTuH,
KI1acCU(UIUPOBATh, CAMOCTOSTEIIEHO BBIOMpATh OCHOBAaHUS M KPHUTEPUU ISl KiaccH(UKaIUH,
YCTaHABJIMBATb MPUIUHHO-CIICACTBCHHBIC CBA3H, CTPOUTDH JIOTUYECKOC pacCyxxJACHUC,

YMO3aKJIIOYeHHUE (MHIYKTUBHOE, IEAYKTUBHOE ¥ 110 aHAJIOTHUHN) U IeJIaTh BHIBOJIBI;


https://mpcenter.ru/national-project/informacionnoe-soprovozhdenie/tochka-rosta/%D0%9C%D0%A0%20%D0%A2%D0%BE%D1%87%D0%BA%D0%B8%20%D1%80%D0%BE%D1%81%D1%82%D0%B0.pdf

v\ yMeHHe CO3/aBaTh, NPHUMEHATh M MPEOOPA3OBBIBATH 3HAKA M CHMBOIBI, MOJCIH U CXEMbI IS

peleHus yueOHbIX U MO3HABATEeIbHBIX 3a/1a4;

CMBICJIOBOE UTEHHUE;

YMEHHUE OpPIaHU30BBbIBATH YU4EOHOE COTPYAHUYECTBO M COBMECTHYIO IESATEIBHOCTb C YUUTEIEM U

CBEpCTHMKaMHM, pabOTaTh MHAMBHUIYAIIBHO M B IpyIIe: HaXOAWUTh OOlIee pelleHHe M pa3pelaTh

KOH(UIMKTBI Ha OCHOBE COIJIACOBAHWS TMO3WMIMH W yu€Ta UMHTEpPEecoB, (HOpMyIupoBaTh,

apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHUE;

v’ yMeHHE 0CO3HAHHO HCIIONB30BATh PEUYEBBIC CPEICTBA B COOTBETCTBUH C 33/1aUeii KOMMYHHKAIMHI IS
BBIPQ)KEHUSI CBOMX 4YYBCTB, MbICI€H UM MOTpEeOHOCTEH, IJIAHUPOBAHUS M PETYSLMU CBOEH
NEeATEIbHOCTH; BIIAJICHUE YCTHOU U IMCbMEHHON PEYbl0, MOHOJIOTHYECKON KOHTEKCTHON PEYbIO;

<

IIpeaMeTHBIX pe3y1bTATOB:

V' (hopMupoOBaH¥e CHCTEMBI HAYYHBIX 3HAHUIA O XKUBOM MPUPOJIE 3aKOHOMEPHOCTSIX €€ Pa3BHUTHS;

v’ (opMupoBaHHe TE€PBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX IPEICTABICHUN O OHOJIOTHYECKHX
00BEKTax, mpoleccax, IBJICHUAX, OBJIAICHUE TOHATUHHBIM annaparoM OHOIOTUH;

v npuoOpeTeHre OIbITa MCIIOIb30BaHMUS METOIOB OMOJOTHYECKON HAYKHM W TPOBEICHUS HECIOKHBIX
OMOJIOTNYECKUX IKCIIEPUMEHTOB Il U3yYEHUS KUBBIX OPIraHU3MOB M YEJIOBEKa,

v (hOpMHpPOBaHHE OCHOB 3KOJOIMYECKOH TPAMOTHOCTH: CIIOCOOGHOCTH OLCHHBATH MOCIEACTBHS
NeSITEeNbHOCTH 4YelloBeKa B IPHUPOJE, OCO3HAHME HEOOXOAMMOCTH JACHCTBUM 10 COXpaHEHHUIO
O01opazHo00pasus M MPUPOTHBIX MECTOOOUTAHUN BUIOB PACTEHUH M KUBOTHBIX;



COJAEPKAHUE

HasBanmue pa3jeiios u Coaep:xanue y4eOHOM TeMbl TeMbl JIa00PATOPHBIX M NPAKTHYECKHUX O0opynoBanue
TeM padoT u T.11. nop
Tema 1. «OTauune [Ipupona Bokpyr Hac. Paznuuatorcs nm  tena | Ixckypcus «OceHHUue (3UMHHE, OobopynoBanue:

JKHBOI'0 OT HECXKHBOI'0».

KUBOH M HEXWBOW mpupoabl? OOmuMe Nmpu3HaAKU
TeJ JKMBOM M HEXUBOHM MpuUpOIbl: Macca, Gopma,
uBeT, pazmep. Hanuuue B Tenax ;kMBOM U HEXKUBOU
MIPUPOJIbI CXOAHBIX BELIECTB.

buosioruss kak Hayka. buosorus — Hayka o
KUBBIX oOpraHu3max. buonornueckue Hayku.
Cooburonenne npaBuJ NnoBeAeHu sl B
OKpyxawueid cpeae. bepe:xxHoe OTHoOmIeHHMEe K
npupoae. OxpaHa 0HOJIOTHYECKHX 00bEKTOB.
Posip 0MOJIOTMH B NO3HAHHMHM OKPYKAOLIEro
MMpPa M B IPAKTHYECKOM JesiTeIbHOCTH JII0/Ieil.
Metoabl HM3y4YeHHUS] KHUBBIX OPraHU3MOB:
Ha0JII0/leHue, M3MepeHHe, OnbiT, IKCIePUMEHT.
O6GopynoBanue i HAy4YHBIX HCCJIEIOBAHHI
(;mabopatopHoe 000py/IOBaHME, YBETUUUTENIbHBIE
puoopHI, U3MEPUTEIIbHBIC puOOpHI).
VYBenuuuTenbHbIE ~ OPUOOpBHI:  pydyHas  Jyma,
CBETOBOUW MUKPOCKOII.

IIpaBuiaa padorbl B KaOumHeTe OMOJIOTHM C
0MOJIOrH4eCKUMH npudopamu "
HHCTPYMEHTAMMU.

Kakue oprannueckue u HeopraHudeckue BeliecTBa
comepxar KuBble opraHu3mbl? (Oco0eHHOCTH
XMMHYECKOro cocTaBa OPraHu3MoB:
HEOpPraHu4YecKue U OpraHuvecKue BelecTBa, uX
poJib B oOpraHmi3Me. benku, »Xupbl, YIJIEBOIbI —
BOKHEHIITHE OpPraHWYCCKHE BEIIECTBA, HEOOXOIHMMBIC
s xu3HE. Bosia — HEOOX0MMOE YCIIOBHE KHU3HHU.
ConepxaHve BOJIbI U MHUHEPAIBHBIX COJIEH B
KUBBIX OpraHu3Max. VICTOYHUKH OpraHMYecKux
BEILIECTB U MUHEPAIBbHBIX COJICH ISl pa3IMYHBIX

BeceHHue) SIBJICHUA B JKU3HU paCTeHI/Iﬁ
H JKUBOTHBIX)).

1. «Touka pocTtan:
U(PPOBON MHUKPOCKOTII,
udposas mabopaTopus 1Mo
Ouosnoruu, pusnoaorumy,
9KOJIOTHUH.

2. buonoruyeckas
nabopaTopus.

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

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

https://uchi.ru/
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v’ JKUBBIX OPraHM3MOB.

v Kakue cBOMCTBA )KUBBIX OPraHU3MOB OTJIMYAKOT MX
OoT Tes HexuBoW npuponrl? CBoiicTBa KHUBBIX
OpPraHu3MoB (keTouHoe CTpOCHHE
CIMPYKMYpUpo8aHHoCcma, UenrocCmHoOCmy,
CXOJHBI XUMHUYECKHI CcOCTaB 00MeH BellecTB,
MUTAaHUE, JbIXaHUE, BBIJICJICHUE, JABHMKEHHE,
pa3MHOKeHHe, pocr, pa3Burue,
Pa3apakuMocCTh, NMPUCTIOCOOTEHHOCTD,
HACNIeOCMBEHHOCHb U UBMEHYUBOCHMD) WX
NposiBJieHNe Y PacTeHUil, ;KUBOTHBIX, TPUOOB U

O0aKkTepuid.
Tema 2. «Kuerounoe | Kietounoe crpoenne — oOmmid mnpusHak xwuBbIX | JlJaboparopuas pabGora Ne 1. «M3yuenue | OGopynoBanue:
CTpOCHHE OPraHU3IMOB» opranu3moB. KiileTka — OCHOBa CTPOeHHsI W | yCTPOWCTBA yBenMuHTENbHBIX mpubopoB u | 1. «Touka pocran:
JKH3He/1esITeJIbHOCTH OPraHHU3MOB Hcemopusa | ipaBuil pabOThl C HUMI. 111 poBOI MUKPOCKOTI,

uzyuenusa kiaemxu. Memoovl u3yueHus Kiemku.
MHoroo0pasue KIeTOK.

[Ipubop, otkpeiBatouMii HeBuauMoe. TBoe mnepBoe
uccienoanue. JKuBoe U HEKUBOE MO MUKPOCKOIIOM.
OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OPraHU3MBbI MO
MUKpockonioM. CTpoeHne H KHU3HEAesATeIbHOCTH
kjeTku. CTpoeHue pacTUTENbHOM W KUBOTHOM
KJIETOK, HMX CXOACTBO M paznuuue. [lonsrue o0
opraoujax kieTku. OyHKIUU KIETOYHON MeMOpaHbl,
LUTOIJIa3Mbl M siApa. B3auMocBsi3b  CTpOEHHS
pacTUTENBHON H KUBOTHOM KIETOK CO CIIOCOOOM
NUTaHUS pacTeHMH U KUBOTHBIX. [lmactuapr —
OpraHOU/IbI pacTUTENBHOMN KJIETKU. Ponp
xJyioporutactoB. CTpoeHHE KJIETKH: SJpO, KJIETOYHas
000104Ka, TIa3MaTH4YecKass MeMOpaHa, UTOIIa3Ma,
IUIACTUIBl, MHTOXOHIPUH, BAKYOJIH. XPOMOCOMBI.
[lonsTHE O TKaHW.

JlaGoparopHas paboTa Ne 2

«PaCCManI/IBaHI/Ie nmoa MUKPOCKOIIOM
ITY3BIPEKOB BO3J1yXa U KJIICTOK 3CJICHOI'O

JIUCTa PAaCTCHUSA

JIaGopatopHas paboTa Ne3

((PaCCManI/IBaHI/IC noa MUKPOCKOIIOM

KJIICTOK OJJHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OPTaHHU3MOB»

JlaGoparopHas pabota Ne4

«[TpuroroBiieHne MUKponpenapara
KOJKHUIIBI YeIlIyH JIyKa (MSKOTH IIoa

TOMAaTa)»

2. buonornueckas
nabopaTopus.
3. Mukpomnpenapatsl

noP°P:
https://resh.edu.ru/

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

https://uchi.ru/

Tema 3. «PazMHoKeHHE
SKMBBIX OPraHU3MOB)

Kak wner xu3up Ha 3emnue? [IponomkUTENbHOCTH
KU3HM Pa3HBIX OPTaHU3MOB. OKCIEPUMCHTAIbHbBIC
JIOKa3aTeJIbCTBA MOSBJICHUS JKHBOTO OT HEXKHBOTO.
Oneitel @. Pequ u BaH I'enbMoHTa. Pa3zmHoOkeHHe.

JlaGoparopnast pabGota Ne5
ctpoenust cemeHn» (O)

«H3yueHune

HoP:
https://resh.edu.ru/

http://school-
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Kak pa3smHoOXkatoTcs >xuBble opranu3msl? becmoJioe n
10JIOBOe  pa3MHO:xXeHMe. Poct u  pasButue
opranm3moB.  OOpazoBanue  3urorel.  Kietku,
Y4acTBYIOUIME B MOJIOBOM U OECMOJIOM Pa3MHOXKEHHU
#KUBOTHBIX. Ilos10BBIE KiIeTKH. MyXCKHE U JKEHCKHE
rameTel. OmiogorBopenue. Pa3zBuTue 3apojsliia.
[lossBnenne HoBoro opranuzma. CoueraHue Yy
MMOTOMKOB MPU3HAKOB 000MX POAMUTENEH MPU MOJIOBOM
Pa3MHOXEHUH. [TosiBnenue TOYHBIX KOIIH
MaTepUHCKOIo opraHusma npu Oecronom
pasMHOkeHHU. Kak  pa3MHOXAlOTCSI  KUBOTHBIE?
becnionoe u MoI0BOE pa3MHOKEHHUE Y >KUBOTHBIX.
[lonoBoe u  Oecnojioe  PasMHOXKEHUE  THAPHI.
Ob6oenonbie  opraHu3mbl.  JlokKIeBOl  4epBb U

BUHOTpagHas yiauTKa — repmadpomutsl. Mud o
I'epmadppomure. Kak pa3smHOXKarOTCS  pacTeHuUs?
IIBeTok, miom, ceMs — OpraHbl, CIy)Xaliue s

pa3sMHOXKeHHA pacTeHuid. lloHdatne o mOJIIOBOM
pPa3MHOXKEHMHM  LBETKOBbIX pacteHuil. IlosioBoe
pasMHOKeHHe pacTeHuil. Onaodomeopenue y
yeemxoewvix pacmenuii. CTpOEHUE CEMEHHU, HECYLIETO
3apOJBIII HOBOIO pacTeHuss. MOryr M pacTeHHs
MPOU3BOJUTh TMOTOMCTBO 0€3 TMOMOLIM CceMsH?
BereraruBHoe pa3smHoOKeHHe pacTeHuil. becrnonoe
pa3MHOXKEHHE pACTeHMH: 4YacTsIMH, CTeOJsl, KOpHS,
JUCTBSIMHU, yCaMU U Jp. 3HAKOMCTBO C KOMHATHBIMH
pacTeHUsIMH, Pa3MHOXKAIOLUIUMHUCS 0€3 MOMOIIN CeMSH
Ilpuembl  BpIpalMBAHUA  H Pa3MHOKEHHA
pacTeHuii M yXo/4a 3a HUMHU.

collection.edu.ru/catalog/

https://uchi.ru/

Tema 4. «IIutauune
JKMBBIX OPraHU3MOB»

Ilumanue. Kak nurarorcs pacTeHusa? 3HaueHUE
COJTHEYHOTO CBeTa B KHM3HU pacrteHuil. OOpazoBaHuE
xyopoduiuia Ha cBery. ConHIE, KU3Hb U XJIOPODUILI.
OKcIepUMEHTaIbHbIE TOATBEPKACHUS 00pa30BaHMs
pacTeHueM OpPraHUYECKUX BELIECTB u3
Heoprannuecknx (ombiT BaH [enpmonTa). K.A.
Tumups3eB o0 3HAUEHUM 3€JICHBIX pacTeHUM Ha

JlabopaTopHas paborta
«PaccmaTpuBaHre KOpHEN paCTEHUI.

Neb6

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

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

https://uchi.ru/
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3emne. Toapko M JuUCT KOpMUT pacteHue? Pounb
KOpHEell B xu3HM pactenuil. Kopenb — opran
MUHEPAIBLHOTO IIUTaHMSL. OKCIepUMEHTAIBHOE
JI0Ka3aTeNIbCTBO COJCPKAHUSI B MOYBE MHUHEPAIbHBIX
conei. Pacrenus-xumauku. OOMeH BellecTB H
npeBpallieHle JHEPruM: IOYBeHHOe NUTaHHEe U
Bo3aymHoe nuranue (¢porocunres). Kocmmuueckas
poJib 3eJieHbIX pacTennid. Kak nmuraroTcst )KUBOTHBIE?
Kak nuratorcs mnapasutel? lluTaHue >KUBOTHBIX H
YeloBeKa TOTOBBIMU OPraHMYECKUMHU BEIIECTBAMH.
[lonsiTve 0O pacTUTENbHOSAIHBIX, XHULIHUKAX H
napasutax. Pa3HooOpaszue  mpucmocoOneHuit y
KUBOTHBIX, MUTAIOINXCS pa3Hoii MUIIEH.
Habmoenne 3a NUTaHWEM JOMAITHUX JKUBOTHBIX.
Mmuoroo6pazue  mapa3utoB.  [IpucmocoOIeHHOCTh
MapasuToB K OOUTaHHIO B OpraHU3Me XO3sMHA.
[Tapasutu3m kak crnocod nurtanus. OOmMe npusHaKu
napasuToB. Poip mapasuToB B PEryJUMPOBAHUHU
YHCJIEHHOCTH JPYTUX OPraHU3MOB.

Tema 5.
«Kn3HeneaTeIbHOCTH
OPraHu3MoB»

HY)KHBI JIK MHUHCPAJIbHBIC COJIM XUBOTHBIM H IIeJ'IOBeI(y?
[IyTn mocTymieHus: MUHEpaIbHBIX COJIEH B OPraHU3M
pacTeHMid, XMBOTHBIX M 4YeJIOBeKa. MuHepalbHbIE
comd, HeoOXxoauMmble  ueioBeky.  boppba ¢
3arpsI3HEHUEM TIOUBBI, BOJbI, INPOAYKTOB ITUTAHMSL.
[TonsiTe 0 HUTpaTax, UX OTPUIATEILHOM BIUSHUM Ha

OpraHu3M.
MoskHo n xuTh 0e3 Boxsl? Ponp nuTanus, TpaHcnopTa
BEIIECTB,  YAAJCHHs  MPOJAYKTOB  oOMeHa B

KU3ZHEEITCIIbHOCTH KJIETKH W opranm3ma. Boma —
He00XO0IMMOE YCIIOBUE KU3HU, COCTaBHAsl 4acTh BCEX
JKHBBIX OpraHU3MOB. DKCIepUMEHTATBHBIC
JI0Ka3aTesIbCTBa HAJMYUS BOJBI B JKUBBIX OPraHU3Max.
Bonma — pactBopuTenbs BEIIECTB, BXOIAIIMX B COCTaB
KUBOro opranusma. lcnapenwe BOAbI JIUCTHSIMHU.
3HayeHHe TMpoIecca HCIAPEHUST B JKU3HH SKUBBIX
OpPraHU3MOB. [Tprcnioco0IeHHOCTh JKHBBIX

OobopynoBanue:

1. «Touka pocTan:
nugposas 1adoparopus Mo
9KOJIOTUH, OHOJIOTHH.

oPrP:
https://resh.edu.ru/

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

https://uchi.ru/
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OpPraHU3MOB K JIOOBIBAHUIO M COXPAHEHUIO BOJIBI.
OxpaHa BOJBI — YCIIOBHE€ COXPAaHECHHS >KM3HH Ha
3emuie.

Oc00eHHOCTH XMMHYECKOr0 COCTaBa OPraHM3MOB:
HeOpraHu4vecKue BellecTBa, X POJb B OPraHHU3Me.
MoxHO U KUTh He tuTaiach? Kak MOXHO I[O6BITB OHEPruro
s okusHun?  OOMeH BelecTB W NMPeBpPalleHUus
JHEPruM — MPHU3HAK KUBbIX OpraHusmMos. [luma —
HWCTOYHHK DJHEPruu, HEOOXOIUMON HJisi O KU3HHU.
Pacrennss — mpeoOpaszoBarenu osHeprun CojHIa,
co3JaTeNiM  OpPraHWYecKOro  BemiecTBa  Oorartoro
JHeprueu. PacTutenbpHas muia — UCTOYHUK DHEPTHUHU
JUISE PACTUTEIHHOSTHBIX JKMBOTHBIX.
PacturenbHOsAIHBIE KaK MCTOYHUK DHEPrUd IS
xunHuka. [Ipolecc nutanus Kak mporecc MmoJydeHus
sHeprur. B3auMocBs3b crmoco00B MUTaHUS PACTCHUHN U
JKUBOTHBIX C UX CTPOGHHEM M 00pa3oM >KH3HHU.
3aBUCHUMOCTh pacxojfia dHEpPruu OT o0pa3a KU3HH.
AKTUBHBIN M TTaCCUBHBIN OTABIX. Pacxoa muTaTeIbHBIX
BEILIECTB B IPOIECCE POCTAa U PA3BUTHUS OPTraHHU3MA.
3auem JKHNBBIC OpraHu3MbI 3arracarT IIUTATCIBbHBIC
BernectBa? MOXHO JIH KUTh W He abimate? /Jelxanue.
Ponbp opraHoB gpixaHuss B oOeCHedYeHUH Mpoliecca
razooOMeHa. DKCIEpUMEHTAIbHOE J0Ka3aTeIhCTBO
OTJIMYHS COCTaBa BJIBIXaeMOTO M  BBIJIBIXaEMOIO
Bo3ayxa. [Ipucrnoco0aeHHOCTh JKUBOTHBIX U PACTCHHI
K TIONy4EHUIO HEOOXOAMMOIro s WX JKU3HH
kuciopona. Jlpixanume Kak crmoco0  JT0OBIBaHUS
sHepruv.  Pacxon — KieTKamMu  KHCIIOpoJa U
MATATEIBHBIX BemecTB. [IpakTudyeckoe NpUMEHEHHE
3HAHUH O B3aMMOCBSA3M INIPOLIECCOB TMUTAaHUA U
JBIXaHUSI ¢ JABWKEHUEM opraHusma. Ponb JbIxaHus B
KU3ZHENESITEIIbHOCTU KJIETKH M opraHusma. I[loxsemem
utord. Yto Mbl Y3HaJIM O CTPOCHUU U KUBHCACATCIbHOCTU
KuBbIX opranuzmoB? Tpancnopm eewyecme, yoanenue
HPOOYKMOE8 00MeHa, KoopouHauusa u peynauus
dyukuuii, oeurcenue u onopa y pacmeHuil u
Jcueommuwvlx. JIBIKEHUS. AKTUBHOE NEPEIBUKEHUE —




CBOWCTBO  JKUBOTHBIX. Pa3HoOoOpasme  cmocoOoB
MEePeBMKEHUS]  )KUBOTHBIX.  J[BH)KEHHE  OpraHoB
pacTteHusl. AKTUBHOE MEPEIBIKEHUE KaK Croco0
N0ObIBAaHUS ~ MUINA  —  WCTOYHHKA  JHEPIHUH,
HE0OXOIUMOM TSI )KU3HHU.




TEMATHYECKOE INTAHUPOBAHHUE

HanmenoBanue Kozn- [Tnanupyembie 0Opa3oBaTeNbHbIE PE3YIbTATHI Peann3zanust pabodeil mporpaMMel BOCIUTAHUS
paszzeina, TeMbI BO
4acoB
Tema 1. «OTamune 5/6 | Yuenux nayuumcs: 1. Co3pganue ONarompusITHBIX YCIOBHM IS

JKHBOIo0 OT
HEKHUBOI0».

AN AN NN

AN

v

BBISIBJIATh OCHOBHBIE IIPU3HAKU )KUBOH IPUPOJIBL;

npuémMam paboThl CO CBETOBBIM MUKPOCKOIIOM;

pa3nauyaTh OCHOBHBIE OPraHOW/Ibl KJIETKU;

pa3anyaTh OCHOBHBIE OPraHUYECKUE U MUHEPAJIbHbIE BEIIECTBA,
BXO/ISIILIME B COCTAB KJIETKHU;

XapaKTepu30BaTh METO/1bI OMOJIOTMYECKUX UCCIIEI0BAaHUM;

coOyogaTh IMpaBuUia NOBEJEHUA U paboThl ¢ npubopamMu U
MHCTPYMEHTaMM B KaOWHeTe OUOJIOTHH.

OOBSICHATB 3HaUCHHE OMOJIOTMYECKUX 3HAHUH B IOBCEAHEBHOM XKHU3HM;
pasnuyarh Ha TaOJaMIaX M MUKpOIIpenapaTax OCHOBHBIE OpPraHOUIbI
KIIETKH;

OOBSICHATB POJIb OPraHMUYECKHX M MUHEPAJIbHBIX BEILIECTB B KIETKE;

Yuenuk noJiyuum 603MONCHOCHb HAYUUMbCA

v
v

NPUMEHSIMb NOTYYEHHbLE 3HAHUSL 8 NOBCEOHEBHOU HCUSHU,

Haxooumsv uH@opmayuro 0 NPOCMeuuux 6 HAYYHO-NONYIAPHOU
qumepamype, OUOIOSUHECKUX CLO8APAX, CNpA8OYHUKaAx, Humepnem
pecypce, aHaIU3UpO8aAMb U OYEHUBAMb ee, Nepesoounsv U3 O0OHOlU
gopmul 6 Opyeyio;

OCHOBAM — UCCE008AMENbCKOU — OesAMeNbHOCMU N0
OOHOK/IEMOYHbIX, — GKIIOYAsL — YMeHUs  (opmyauposams
npeocmaesnams pabomy Ha 3auwumy u 3auuams ee.
OPUEHMUPOBAMbCSL 8 CUCHeEMe MOPAIbHbIX HOPM U YeHHOCmell No
OMHOULEHUIO K 00BEKMAM IHCUBOU NPUPOObIL,

pabomamu 6 epynne c8epCmHUKO8 NpU PeuieHUU NO3HABAMETbHbIX
3a0au, NIAHUPOBAMb COBMECMHYIO 0esIMeNbHOCMb, YUUMbIEamb
MHEHUE OKPYHCAIOWUX U A0EKBAMHO OYEHUBAMb COOCMBEHHbIU BKI1AO
8 0esimeNbHOCMb 2PYNNbl.

cobrooams npasuia pabomsl 8 Kabuneme OUOI02UU, C
Ouo02ULeCKUMU NPUOOPAMU U UHCIPYMEHMAMU,

U3Y4eHUIo
3a0auu,

pPa3BUTHUSL COLMAIBHO 3HAYMMBIX OTHOILIECHUHN
IIKOJIbHUKOB H, TPEXKIE BCEro, MEHHOCTHBIX
OTHOIIICHHUH:

v K IpUpOJie KaK UCTOYHUKY JKM3HU Ha
3emiie, OCHOBE caMoro ee
CYILIECTBOBAHMS, HYXKJAIOMIEHCS B
3alUTE M IIOCTOSHHOM BHHMAHUH CO
CTOPOHBI YEJIOBEKA

v\ K 3HaHMAM Kak MHTEJUIEKTYabHOMY
pecypcy, obecrnieunBaroIEeMy
Oyayliee 4enoBeKa, Kak pe3yJabTaTy
KpONOTJIMBOTO, HO YBJIEKATEIbHOTO
y4eOHOT0 Tpy/aa

v\ K 3J0pOBBIO Kak 3ajJory JOJIroi u
aKTUBHOM JKM3HM 4YeJIOBEKa, €ro
XOpOUIETro HaCTPOCHUS u
ONTUMHUCTUYHOTO B3IJIsIIa HA MUP

2. noOy>xaeHrne ooydJaroumxcsi co0Ir01aTh Ha
YpOKE OONICTPUHITBIE HOPMBI TTOBEICHUS,
paBuiia OOIICHUS

3. ucnons3oBaune MKT m IucTaHIIMOHHBIX

00pa30BaTeNbHBIX TEXHOJOTUH  OOy4YCHHS,
00eCIeYnBarOIINX COBPEMEHHBIE aKTUBHOCTH
o0yJarmuxcs

4. npUMEHCHHE Ha YPOKE HWHTEPAKTHBHBIX
¢dbopM pabOTHI ydarmuxcs

S. WHULUUPOBAaHUE U HOIJECPKKA
UCCIIEI0BATEIIbCKOU u IIPOECKTHOU
JESATEIIBHOCTH IIKOJIbHUKOB B

paMKax peajin3dalilui UMW UHAUBUIYAJIbHBIX U




TPYIIIOBBIX UCCICAOBATCIBCKUX IIPOCKTOB

Tema 2. «KiieTouHoe 5/6 | Yuenuk nayuumcs: 1. Co3nanue OnaronmpusATHBIX YCIOBUW IS
c¢rpoeHue pa3BUTUS COLUAIBHO 3HAYMMBIX OTHOILEHUMN
OpraHu3MoB» v\ JaBaTh ONPEICIICHUS TMOHSATUSM W TEPMHHAM: «KIIETKA», «IIPOY, HIKOJEHHKOR H, MPEXIE BCEro, NEHHOCTHBIX
«MeMOpaHay, «000JI0UKay, «IIIACTU]IA», «OPTaHOUY; OTHOIICHHMIL:
v/ J1aBaTh XapaKTEPUCTUKY OCHOBHBIM OPraHOU1aM KJIETKH, v K IpHpOIE KaK MCTOUHWKY XW3HH Ha
v/ yKa3bIBaThb OCHOBHBIC YEPTHl Pa3NyMsl B CTPOCHUH PACTUTEIBHOU U JeMe OCHOBE CAMOTO ce
v b
KUBOTHOH KJIETOK; .
OTHOM KJICTOK, CYILIECTBOBAHMS, HYXKJAIOIIEHCT B
v/ TIOKa3bIBaTh Ha TAOJIMIAX U ONPEAEISATh OPraHOUIbI KIETKH, SALHTe H [OCTOSHHOM BHUMAHHH CO
v pa3nuyath M0 BHENTHEMY BHUJIY, CXEMaM H OTIMCAHHUSIM YacTH U CTOPOHBI YEJOBEKA
OPTaHOMJIbL KJICTKH . v\ K 3HaHMAM KaK MHTEIEKTYaIbHOMY
v YcTaHaBIMBAaTh CBA3b CTPOCHUS YacTEH KIETKHU C BHIMOIHAEMBIMU pecypey oGecTeTnBAIOIEMY
b
KIHUSMH
bynxn Oyayliee 4enoBeKa, Kak pe3yJabTaTy
v" Jlenatb BBIBOJBI O €JMHCTBE CTPOSHUS KIIETOK KPOTIOTIMBOT0, HO YBIEKATENBHOTO
b
Yuenux nonyuum 6o3mosrrcnocmo nayuumoca y4eGHOro TPY/IA
V' npumensime nonyueHHvle 3HAHUSL 8 NOBCEOHEBHOU JHCU3HIL, v K 310pOBBIO KAK 3alOry JONTOH
V' HaxoOoume ungopmayuio 0 NPOCMENWUX 6 HAYYHO-NONYIAPHOU o
popmay P y VAAp AKTUBHOM JKU3HU 4YEJIOBEKa, €ro
Jqumepamype, OUOLOSUHECKUX CIlOBAPAX, CHpasoyHukax, Humepuem XOPOIIIEro HACTPOGHHS! "
pecypce, aHAIU3UpPoO8amsb U OYEHUBAMb ee, Nepesooums U3 OOHOU OTITHMUCTHUHOTO B3TISIA HA MHD
% gopmeL 6 Opyzyro ’0 N 2. noOy>xaeHne o0ydaronumxcsi coOmo1aTh Ha
OCHOBAM — UCCNE008AMENbCKOU eAMENLHOCIU MO USYHEHUIO | uiywe” oGrenpUHATEE HOPMBI TIOBEICHHS,
OOHOKNIEMOYHbIX,  BKINOUYAS  YMeHUs  Gopmynuposams  3a0auu, MpABHITA OGIICHHS
npedcmasnsms pabonty Ha sauwumy u sauuiams ee. 3. ucnonw3zoBanue UKT w mucTaHIMOHHBIX
v’ opuenmuposamvcs 6 cucmeme MOPALbHLIX HOPM U YEHHOCMEl No OGPA30BATENBHBIX TEXHONOMHH  0GYUeHHs
~ 5
OMHOULEHUIO K OBBEKMAM KHCUGOU NPUPOODL, o0ecrevynBaroIUX COBPEMEHHbBIE aKTHUBHOCTH
v’ pabomams 6 2pynne c8epCMHUKO8 NPU PEULeHUU NO3HABAMETbHBIX OBy HARONIHXCS
3a0ay, NIAHUPOBAMb COBMECMHYIO 0esIMENbHOCHb, YHUMbIEAMb 4. UpuMeHeHWE HA YPOKE HMHTEDAKTHBHBIX
MHEHUe OKPYHCAIOWUX U A0eKEAMHO OYEeHUBAMb COOCMBEHHbIU BKI1AO0 (hopM paGoTHI yuarmXCs
6 O€AMENbHOCb ZpYNNbl. 5. WHUITUUPOBAHUE u HNOJJIEPKKA
cobnrwoams npasuia pabomsl 8 Kabuneme OUOI02UU, C OUOTOSULECKUMU HCCIIE10BATENBCKOI - MpOEKTHOI
npUBOpaMU U UHCIPYMEHMaMu; JeSITeNIbHOCTH IITKOJIBHUKOB B
pamMKax pealu3anid UMU WHIUBUAYAIbHBIX U
IPYNMIOBBIX UCCIEI0BATEIbCKUX MPOEKTOB
Tema 3. 5/6 | v nmaBarb omnpeneneHHs TOHATHSAM U TEPMHHAM: «pa3MHOXeHHe», | 1. Co3maHue OJIaronpUsTHBIX YCIOBHH ISt
«Pa3MHOKeHHE «I10JI0BOE PAa3MHOKEHHEY, «OECION0e Pa3MHOKEHUEY, «TIOYKOBAHUEY», | Pa3BUTHS COLMAIBLHO 3HAYUMBIX OTHOIIEHHI
KUBBIX OPraHU3IMOB> «repMadpoanuT», «OTUIOAOTBOPEHHEY, KOMIBLICHUEY, LIKOJIBHUKOB M, IPEXKIAE BCETO, LIEHHOCTHBIX
v/ OIKCHIBATh OPTaHbI M CHCTEMBI, COCTABJISIONINE OPTaHU3MbI PACTCHUN | OTHOLICHMIA:




v
v

Y KUBOTHBIX, OTIPEEIATH X, TOKa3bIBaTh HAa TAOIHUIIAX;

Ha3bIBATh OCHOBHBIE MTPOIIECCHI )KU3HEACATEILHOCTH OPTaHU3MOB U
OOBSICHATB MX CYIIHOCTB;

HaOM01aTh 32 OMOJIOTHYECKUMH MPOLIECCaMU, ONUCHIBATh UX, JIENIATh
BBIBOJIbI;

UCCIE0BAaTh ~ CTPOCHHWE  OTAEIBHBIX  OPraHOB  OPTaHHM3MOB,
(buKcupoBaTh CBOM HAOJIOACHUS B BHJIE PUCYHKOB, CXEM, TaOJIUI;
00OCHOBBIBATH CBSI3b MPOLECCOB )KU3HEACATEILHOCTH MEX Ty COOO0M;
CpaBHUBATh MPOLECCHI KU3HEIEATSILHOCTH PA3IMYHBIX OPTaHHU3MOB;

Yuenux nonyuum ¢ozmorcnocmo nayuumaoca
V' npumensime nonyueHHvle 3HAHUSL 8 NOBCCOHEBHOU JHCUIHIL
v\ Haxooume unpopmayuio 0 NPOCMETMUX 6 HAYUHO-NONYIAPHOU

aumepamype, OUONO2UYECKUX CNO8APsX, CnpagoyHuxax, Humepnem
pecypce, aHAIUUPOSAMb U OYCHUBAMb ee, Nepesooumv U3 0OHOU
Gopmbl 6 Opyeyio;

OCHOBAM — UCCNIe008AMENbCKOU — OeSIMEeNbHOCIU N0
OOHOKNIEMOUHbIX,  GKIIOYAsL  YMEHUsi  (OpMyaupoeams
npedcmasisams pabomy Ha 3auwumy u 3auunams ee.
OPUEHMUPOBAMbCSL 6 CUCTEME MOPATbHLIX HOPM U YeHHocmell No
OMHOWEHUIO K 00bEKMAM HCUBOU NPUPOObL,

pabomams 6 2pynne c8epCmMHUKO8 NPU PeuleHUU NO3HABAMENbHbIX
3a0a4, NIAHUPOBAMb COBMECTHYIO OesIMEeNbHOCMb, YYUMbIEAmb
MHEHUEe OKPYHCATOUUX U AOCKEAMHO OYEHUBAMb COOCMBEEHHbIU BKILAO
8 0esIMeNbHOCHb 2PYNNbL.

U3YYEHUIO
3a0ayu,

cobnrwoams npasuia pabomsl 8 Kabuneme OUOI02UU, C OUOTOLULECKUMU
npubopamu u UHCMpPyMeHmamu,

v\ K TpHUPOJIC KaK MCTOYHUKY KU3HH HA
3emue, OCHOBE camoro ee
CyLIECTBOBAHUSA, HYXJAWOLIEHCI B
3alIUTe W MOCTOSHHOM BHUMAaHUH CO
CTOPOHBI YeIOBEKa

v\ K 3HaHHAM KaK HHTEUICKTYaJIbHOMY
pecypcy, obecrnieunBaroImeMy
Oynyiiee 4YenoBeKa, Kak pe3yJIbTary
KPOIOTIMBOTO, HO YBJIEKATEIHLHOTO
yueOHOro Tpyaa

v/ K 3JI0POBBIO KaKk 3ajory JIOJIrod |
aKTHMBHOW KM3HM  YEJIOBEKa, €ro
XOPOIIETO HACTPOCHUS u
ONITUMUCTUYHOTO B3IJISIa HA MUP

2. noOyxaeHne o0ydJaronmxcsi co0I0AaTh Ha
yYpOKE OOMICTIPUHATHIE HOPMBI IIOBEICHUS,
IpaBwJIa OOIICHUS

3. ucnonezoBanne MKT um IuCTaHIIMOHHBIX
00pa30BaTEeNbHBIX TEXHOJOTUH  OOy4YeHHS,
o0ecreynBaroIuX COBPEMEHHBIE aKTUBHOCTU
0o0ydJaronmxcs

4. TpUMEHEHHWE Ha YpPOKE HHTEPaKTHBHBIX
dbopm paboOTHI yyanuxcs

5. WHULIMMPOBAHUE U MOJJIEPAKKa
HACCIEN0BaTEILCKON u MPOEKTHOU
NEeATEILHOCTHU MIKOJILHUKOB B

paMKax pfajin3dallvui UMW WHIAWBUAYAJIIBHBIX U
TPYHIIOBBIX UCCICAOBATCIILCKUX IMTPOCKTOB

Tema 4. «IIutauue
JKMBBIX OPraHU3MOB»

5/4

v

JaBaTh OMpPENETICHUs MOHATHUAM U TEPMUHAM: «IIOYBEHHOE TTUTAHUEY,
«BO3JIYIIHOE IMUTAHUEY, «XJIOPOIIacT», «(HOTOCHHTE3», «ITUTAHHE»,
«IBIXaHUE», «TPAHCHOPT BEIIECTB», «BBIACIECHUEY, <JTUCTOIMAI»,
«OOMEH BEIeCTBY», «XOJIOJHOKPOBHBIE KHBOTHBIE», «TEIJIOKPOBHBIC
KUBOTHBIE»,  «OTOpHAas  CUCTEMa»,  «CKEJEeT»,  «IBHXKECHHUEY,
«Pa3aPAKUMOCTB», «HEpPBHAS CHUCTEMa», «IHIOKPUHHAS CHCTEMay,
«pedieKcy, «pa3sMHOKEHUEY, «II0JOBOE PAa3MHOXKEHHE», «Oecrosoe

Pa3MHOXKEHHE», «ITOUYKOBAHUEY, «TepMadpOIUT, «OTIOJOTBOPEHHE,
«OTBLICHUE», «POCT», «PA3BUTHEY», IIPSIMOE PA3BUTHEY», HEMPIMOE

1. Co3nanue ONarompwsITHBIX YCIOBHH IS
Pa3BUTHS COLMAIBLHO 3HAYMMBIX OTHOIIECHUH
IIKOJIbHUKOB M, MPEXKIE BCEro, LEHHOCTHBIX
OTHOIIICHHUH:

v\ K IpUpoOJe KaK UCTOYHUKY JKM3HH Ha
3eme, OCHOBE camMoro ee
CYILIECTBOBaHMS, HYXKJAIOUIEHCS B
3alMTEe M MOCTOSHHOM BHHUMAaHUH CO
CTOPOHBI YEJIOBEKa




v
v

pa3BHUTHEY.

OITUCHIBATH OPTaHbl U CHCTEMBbI, COCTABIISIOIINE OPTaHU3MbI PACTEHHH
Y J)KUBOTHBIX, ONPEACIATh UX, TOKA3bIBaTh HA TAaOIMIIAX;

Ha3bIBaTh OCHOBHBIE MPOLIECCHI JKU3HEACATEILHOCTH OPraHU3MOB U
OOBSICHATB MX CYIIHOCTB;

HaOM01aTh 32 OMOJIOTHYECKUMH MPOLIECCaMU, ONUCHIBATh UX, JIENIATh
BBIBO/IB;

UCCIIE0BaTh ~ CTPOCHHWE  OTACIBHBIX  OPraHOB  OPTaHHM3MOB,
(buKcupoBaTh CBOM HAOJIOACHUS B BHJIE PUCYHKOB, CXEM, TaOJIUI;
00OCHOBBIBATH CBSI3b IMPOIECCOB KU3HEACATEILHOCTH MEXKIy COOOI;
CPaBHMBATh MIPOIIECCHI KU3HEACATEIILHOCTH PA3IMYHBIX OPTraHU3MOB;

Yuenux nonyuum 6o3mosrrcnocmo nayuumouca
V' npumensime nonyueHHvle 3HAHUSL 8 NOBCCOHEBHOU JHCUIHIL
v\ naxooume unpopmayuio 0 NPOCMENMUX 6 HAYYHO-NONYIAPHOU

aumepamype, OUOIOSUHECKUX CLOBAPsX, CNPA8OYHUKAx, Humepnem
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooumsv U3 O0OHOlU
Gopmbl 6 Opyeyio;

OCHOBAM  UCCE008AMENbCKOU — OesAMeNbHOCMU N0
OOHOK/IEMOYHbIX, — GKIIOUAsL  YMEHUsl  (hopMyIuposams
npeocmaesiims pabomy Ha 3auumy u 3auuams ee.
OPUEHMUPOBAMbCSL 8 CUCMeMe MOPATbHbIX HOPM U YeHHOCmell No
OMHOULEHUIO K 00BEKMAM HCUBOU NPUPOODIL,

pabomamu 6 epynne c6epCmHuUK08 Npu PeueHuU NO3HABAMETbHbIX
3a0au, NIAHUPOBAMb COBMECTHYIO 0esIMeNbHOCMb, YYUMblEamb
MHEHUE OKPYACAIOWUX U AOEKBAMHO OYEHUBAMb COOCMBEHHBIU BKI1AO
8 0esimeIbHOCHb 2PYNNbL.

U3YYEHUIO
3a0auu,

cobnrwoams npasuia pabomsl 8 Kabuneme OUOI02UU, C OUOTOSULECKUMU
npuboOpamu u UHCMPYMeHmamu,

v\ K 3HaHHMAM Kak MHTEJUIEKTYaIbHOMY
pecypcy, obecreunBaoIeMy
Oyayliee deloBeKa, Kak pe3ylbTaTy
KPONOTJIMBOTO, HO YBJICKATEIHHOTO
yaeOHOro Tpyaa

v\ K 3I0pOBBI0O KakK 3ajory JOJIOH u
aKTUBHOM JKM3HHM YeJIOBEKa, €ro
XOPOIIIETO HaCTPOCHUS n
ONITHUMHUCTUYHOTO B3TJISAa HA MUP

2. moOyxeHne o0yJaronmxcs coonoaaTh Ha
YpOKE OOIICTPUHATHIC HOPMBI TTOBEICHUS,
npaBujIa OOIICHUS

3. ucnons3oBanne MKT m IucTaHIIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJOTHH OO0yueHus,
00eCIeYnBarOIINX COBPEMCHHBIE aKTHBHOCTH
oOy4aromuxcs

4. TmpuUMEHCHHWE Ha YPOKE HHTEPAKTHUBHBIX
dbopM pabOTHI ydamuxcs

5. WHUITUUPOBAHUE 51 MOJITIEPIKKA
HCCIIEOBATEIbCKOM u MIPOEKTHOU
JIEATEIBHOCTH MIKOJIbHUKOB B
paMKax peaqu3alud UMHU WHIUBUAYATbHBIX U
TPYIIOBBIX HCCIIEIOBATEIIBCKUX MTPOSKTOB

Tema 5.
«Knm3HeneaTeILHOCTL
OPraHU3MOB»

8/8

v

JaBaTh OMpPENETICHUs MOHATHUAM U TEPMUHAM: «IIOYBEHHOE TTUTAHUEY,
«BO3JIYIIHOE IMUTAHUEY, «XJIOPOIIacT», «(HOTOCHHTE3», «ITUTAHHE»,
«IBIXaHUE», «TPAHCHOPT BEIIECTB», «BBIACIECHUEY, <JTUCTOIMAI»,
«OOMEH BEIeCTBY», «XOJIOJHOKPOBHBIE KHBOTHBIE», «TEIJIOKPOBHBIC
KUBOTHBIE»,  «OTOpHAas  CUCTEMa»,  «CKEJEeT»,  «IBHXKECHHUEY,
«Pa3aPAKUMOCTB», «HEpPBHAS CHUCTEMa», «IHIOKPUHHAS CHCTEMay,
«pedieKcy, «pa3sMHOKEHUEY, «II0JOBOE PAa3MHOXKEHHE», «Oecrosoe

Pa3MHOXKEHHE», «ITOYKOBAHUEY, «TepMadPOTUT, KOTUIOAOTBOPEHUEY,
«OTBLICHUE», «POCT», «PA3BUTHEY», IIPSIMOE PA3BUTHEY», HEMPIMOE

1. Co3nanue ONarompwsITHBIX YCIOBHH IS
Pa3BUTHS COLMAIBLHO 3HAYMMBIX OTHOIIECHUH
IIKOJIbHUKOB M, MPEXKIE BCEro, LEHHOCTHBIX
OTHOIIICHHUH:

v\ K IpUpOJE KaK MCTOYHUKY JKM3HH Ha
3eme, OCHOBE camMoro ee
CYILIECTBOBaHMS, HYXKJAIOUIEHCS B
3alMTEe M MOCTOSHHOM BHHUMAaHUH CO
CTOPOHBI YEJIOBEKa




v
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pa3BHUTHEY.

OITUCHIBATH OPTaHbl U CHCTEMBbI, COCTABIISIOIINE OPTaHU3MbI PACTEHHH
Y J)KUBOTHBIX, ONPEACIATh UX, TOKA3bIBaTh HA TAaOIMIIAX;

Ha3bIBaTh OCHOBHBIE MPOLIECCHI JKU3HEACATEILHOCTH OPraHU3MOB U
OOBSICHATB MX CYIIHOCTB;

HaOM01aTh 32 OMOJIOTHYECKUMH MPOLIECCaMU, ONUCHIBATh UX, JIENIATh
BBIBO/IBI;

UCCIIE0BaTh ~ CTPOCHHWE  OTACIBHBIX  OPraHOB  OPTaHHM3MOB,
(buKcupoBaTh CBOM HAOJIOACHUS B BHJIE PUCYHKOB, CXEM, TaOJIUI;
00OCHOBBIBATH CBSI3b MPOLECCOB )KU3HEACATEILHOCTH MEXTy COOOM;
CPaBHMBATh MIPOIIECCHI KU3HEACATEIILHOCTH PA3IMYHBIX OPTraHU3MOB;

Yuenux nonyuum 6o3mosrrcnocmo nayuumouca
V' npumensime nonyueHHvle 3HAHUSL 8 NOBCCOHEBHOU JHCUIHIL
V' HaxoOoume ungopmayuio 0 NPOCMENWUxX 6 HAYYHO-NONYIAPHOU

aumepamype, OUOIOSUHECKUX CLOBAPsX, CNPA8OYHUKAx, Humepnem
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooumsv U3 O0OHOlU
Gopmbl 6 Opyeyio;

OCHOBAM  UCCE008AMENbCKOU — OesAMeNbHOCMU N0
OOHOK/IEMOYHbIX, — GKIIOUAsL  YMEHUsl  (hopMyIuposams
npeocmaesiams pabomy Ha 3auumy U 3auuams ee.
OPUEHMUPOBAMbCSL 8 CUCMeMe MOPATbHbIX HOPM U YeHHOCmell No
OMHOULEHUIO K 00BEKMAM HCUBOU NPUPOODIL,

pabomamu 6 epynne c6epCmHuUK08 Npu PeueHuU NO3HABAMETbHbIX
3a0au, NIAHUPOBAMb COBMECTHYIO 0esIMeNbHOCMb, YYUMblEamb
MHEHUE OKPYACAIOWUX U AOEKBAMHO OYEHUBAMb COOCMBEHHBIU BKI1AO
8 0esimeIbHOCHb 2PYNNbL.

U3YYEHUIO
3a0auu,

cobnrwoams npasuia pabomsl 8 Kabuneme OUOI02UU, C OUOTOSULECKUMU
npuboOpamu u UHCMPYMeHmamu,

v\ K 3HaHHMAM Kak MHTEJUIEKTYaIbHOMY
pecypcy, obecreunBaoIeMy
Oyayliee deloBeKa, Kak pe3ylbTaTy
KPONOTJIMBOTO, HO YBJICKATEIHHOTO
yaeOHOro Tpyaa

v\ K 3I0pOBBI0O KakK 3ajory JOJIOH u
aKTUBHOM JKM3HHM YeJIOBEKa, €ro
XOPOIIIETO HaCTPOCHUS n
ONITHUMHUCTUYHOTO B3TJISAa HA MUP

2. moOyxeHne o0yJaronmxcs coonoaaTh Ha
YpOKE OOIICTPUHATHIC HOPMBI TTOBEICHUS,
npaBujIa OOIICHUS

3. ucnons3oBanne MKT m IucTaHIIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJOTHH OO0yueHus,
00eCIeYnBarOIINX COBPEMCHHBIE aKTHBHOCTH
oOy4aromuxcs

4. TmpuUMEHCHHWE Ha YPOKE HHTEPAKTHUBHBIX
dbopM pabOTHI ydamuxcs

5. WHUITUUPOBAHUE 51 MOJITIEPIKKA
HCCIIEOBATEIbCKOM u MIPOEKTHOU
JIEATEIBHOCTH MIKOJIbHUKOB B
paMKax peaqu3aluyd UMH WHIUBUAYAIbHBIX U
TPYIIOBBIX HCCIIEIOBATEIIBCKUX MTPOSKTOB




KAJIEHAAPHO-ITIOYPOYHOE IIVTAHUPOBAHUE

Ilnan/gakr

JlaTa

Ne /i

Tema ypoka

JdemoncTpanus
JlaGopaTtopHbie u
NpaKTHYecKue padorsl

Hcnonb3zyemoe
obopynosanue, [[OP

5.09

1. Buojorus kak Hayka. MHCTPYKTaXK M0 TEXHUKe
Oe3onacHocTH npu padore ¢ 0600py10BaHNEeM B KaOHUHeTe
Oonosioruu.

Bxo1HOM KOHTPOJIb

12.09

2. Co0aroneHue mpaBuJI TOBEAEHHSI B OKPY:Kalolieid cpeje.
Bepexnoe otHomenHue K mnpupoge. OxpaHa OHMOJOIMYECKHX
00bEKTOB.

DKCKYypCHs Ha BOIOEM.

Tema 1. «OT/INYHE JKUBOT'0 OT HEKUBOI0)

19.09

1. Metoabl M3y4eHHs KMBBIX OPraHu3mMoB. Poab Ouojoruum B
MO3HAHMM OKpPYKAoImero Mmupa m B HpaKTH‘[eCKOﬁ ACATCJIbHOCTH
moneii. IIpaBmiaa paborel B kaOuHere OMOJIOTMM C
0MOoJIOrM4eCKMMH NPUOOpPaMu U HHCTPYMEHTAMH.

Hudposas
nabopaTopusl 1o

ouonoruu, uudpoBoi
MHUKPOCKOII

26.09

2. Paznuuue Ten xUBOU U He KUBOHM Mpupobl. CBOMCTBA KUBBIX
OPraHM3MOB: CHPYKMYPUPOBAHHOCMb, UEIOCHIHOCHDb, O0MEH
BelIeCTB, IIMTAaHHWE,  JbIXaHWE,  BBIJCIICHHUE,  JABHKEHHE,
Pa3MHOKEeHuUe.

[1/p mo Teme «MeTo b1
W3YYCHHSI JKUBBIX
OpraHU3MOB»

3.10

3. CnoiicTBa KUBBIX OPraHU3MOB: pOCT, Ppa3BUTHE,
Pa3ApaxkuMOCTh, NPHCIOCO0JEHHOCTb, HAC/1€0CIMEEHHOCMb U
UBMEHUUBGOCHD.

10.10

Okckypeusi « OCEHHUE SBJICHUS B )KM3HU PACTCHUHN U )KUBOTHBIX».




17.10 7 4.  Oco0eHHOCTH XMMHYECKOr0 COCTaBaA  OPraHU3MOB:
HEeOpraHuYecKne BelecTBa, HX PoJjib B OpraHnu3me.
24.10 8 5. Oco0eHHOCTH XHMMHYECKOr0 COCTaBa  OPraHM3MOB:
HEOpraHUYecKHe W OpraHnvyeckHe BelIeCTBa, HX pPoJb B
opraHusme.
KiieTouHoe cTpoeHue opraHu3MoB
14.1 9 1. Knerka — ocHOBa CTPOEHHUS] M KU3HEAESTEILHOCTH OPraHU3MOB.
1 Hcemopus usyuenus knemku. Memoowl usyuenus xiaemxu. 1lpuoop,
OTKPBIBAIOIIUI HEBUIMMOE.
21.11 10 2 Jladoparopuasi paGora Ne 1. «M3yuenme ycrpoiictBa | JJaboparopnas pabora Ne 1. | Ludposoit mukpockon,
YBeJIMYUTEIBHBIX MPUOOPOB U MPABUJI PAOOTHI C HUMEY. «3y4yenune YCTPOKMCTBA | MMKpONpenopartsbl.
YBEJIUYUTENBbHBIX PUOOPOB U
npaBuJl pabOTBI C HUMIY.
28.11 11 3. CTpoeHue H JKH3HEIESATEJbHOCTD KJIETKH.
5.12 12 4. Tsoe mepBoe wucciaemoBanue. JKuBoe u HexuBoe mon | JlaboparopHas padora Ne 2 | Iudposoii
MuKkpockorniom. Jlaboparopuas padota Ne 2 «PaccmarpuBanue moj | «Paccmarpubanue IOJT | MAKPOCKOTI
MHUKPOCKOIIOM ITY3bIDBKOB BO3JlyXa M KJIETOK 3€JEHOT0 JIUCTa | MUKPOCKOIIOM My3bIPEKOB
pacTeHwus» BO37yXa W KIJIETOK 3€JIEHOTO
JHMCTA PACTEHUS»
12.1 13 5. OTHOKJIETOYHBIE ¥ MHOTOKJICTOYHBIC Oprann3Msl. JlaboparopHas | Jlabopartopnas padora Ne3 | [{udpooit
2 pabora Ne3 «PaccmaTpuBaHWEe TOA MHKpPOCKOmoM  Kietok | «PaccmarpuBanue IO/ | MUKPOCKOTI
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB) MHUKPOCKOTIOM KJICTOK
OJTHOKJICTOYHBIX "
MHOTOKJIETOYHBIX
OpPTraHU3MOBY




191 14 6./1abopaTopHas pabora Ne 4 «IIpuroroBnenne | Jlaboparopnas pabGora Ne4 | buonoruueckas
2 MHKpPONpenapara KOXHIBI demyn Jyka (msakord mioaa | «[Ipurorosnenue nabopaTopus,
TOMATAa)» MHKpoOnpenapara KOXMIIBI | TupoBOH
YeIryu JyKa (MAKOTH IUIOJA | MHKPOCKOII
TOMAaTa)»
26.12 15 HroroBast KoHTpoJbHAs paboTa 3a 1 momyroaue
Pa3mHoKeHHe ;KUBBIX OPraHU3MOB
16 1. Pa3Butue xu3HHU Ha 3eMIIe.
12.01 17 2. PasmHo:kenue. becriosioe u moJsioBoe pasmuoxxenue. IlosioBbie
KkJaeTkH. ONJ1010TBOpeHme.
19.01 18 3. Pa3mMHOXeHME KUBOTHBIX.
26.01 19 4.PazmHoxeHue pacteHuid. IloJioBoe pa3mMHOMKeHHMe pPacTeHHId.
Onnooomeopenue y yeemKoewvix pacmeHuil.
2.02 20 5. JIabopatopnast pabota Ne5 «M3yuenue crpoenusi cemeHn» (O) JlaGopatopHass pabora Ne5 | Buonornyeckas
«M3yuenune CTpoeHUsl | nabopaTtopus
cemenn» (O)




9.02 21 6. BereraTuBHoe pa3MHOxeHHe pacTteHuil. Ilpuembl

BBIPALIMBAHNS U PAa3MHOKeHHsl PAaCTeHHUI U yX0/1a 32 HUMH.

IInTaHue ;KMBBIX OPraHU3MOB

16.02 22 1. ITumanue. Nuranue pacrenwmii. Bo3aymHoe MuTanue pacTeHUI.
23.01 23 2. IlouBennoe mnutanme pacteHuil. JlabopatopHas pabora Ne6 | JlaGopartopuass pabGora Neb

«PaccmarpuBaHre KOpHEN paCTEHUAN». «PaccmarpuBanue KOpHEHN

pacTeHui».
2.03 24 3. Ilutanue KMBOTHBIX.
9.03 25 4. Ilutanue opraHu3MOB — Iapa3UTOB.
Ku3HenesATeIbHOCTH OPTAaHM3MOB

30.03 26 1.3HayeHrne MUHEPAJIBHBIX COJIEH B )KU3HU KUBOTHBIX M YEJIOBEKA.
6.04 27 2.3HaueHue BOJbI Ul OpraHu3Ma. TpaHCIIOPT BELIECTB.




13.04 28 3. Ilnma uctoynuk sHepruu. OOMeH BellecTB M NMpeBpalleHUs!
IHEPrUH — MPU3HAK KUBBIX OPraHU3MOB.

20.04 29 4, JIBmxeHnue Kak croco0 A0O0bYM DHEPTUU IJIA KU3HU. Onopa y
pacmenuii u HcueonHbIX.

27.04 30 5. 3anac nuTaTeNbHBIX BeliecTB. PocT 1 pa3BuTHE OPraHU3MOB.

4.05 31 6. bixanue opeanuzma

11.05 32 HToroBast KOHTpoOJIbHAs paboTa 3a Kypc OMoJIoruu 6 kiacca

18.05 33 7. Tpancnopm eewjecme, yoanenue npooyKmoe 0oMeHa euiecmea.

25.05 34 8. Koopounayus u pezynayus ¢pynkyuii opzanusma.




