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HHOACHUTEJIbBHAA 3AIINCKA

Paboyast mporpamma cocraBiieHa Ha OCHOBE:

1. ®T0C 000
2. OOII OO0 MOY «Jsl6nonesckas OILI »

3. Meroanueckre peKOMEHIANH 110 CO3JaHUI0 U (PYHKITMOHUPOBAHHIO B
00111e00pa30BaTENbHBIX OPraHU3AIMX, PACHIOI0KEHHBIX B CEJIbCKONH MECTHOCTHU U
MaJiblX FOpO/iax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHON U TEXHOJOTUYECKON
HanpasiieHHocTel («Touka poctay) (YTBepkAeHbI pacnopshkeHueM MuHucTepcTBa
npocaetienus Poccuiickoit ®enepanmu ot ot 25.11.2022 Ne TB-2610/02)

4. Astopckoii nporpammel 1o 6uosioruu k auHuu YMK nox penakuueii [laceunnka B.B (nunelinas

CTPYKTYpa), onyoaukoBaHHOU B coopHUKe «buonorus. Padoune mporpammel k nuaunY MK non
penakiueii [Taceunuka B.B» JIunus xusan. —M, [Ipocsenienne 2023 ron.

INJIAHUPYEMBIE PE3YJIbTATBI

JINYHOCTHBIX Pe3y/IbTATOB:

v

AN

(hopMHpOBaHHE OTBETCTBEHHOTO OTHONICHUS K YUEHHIO, TOTOBHOCTH M CIIOCOOHOCTH O0YYarOIIAXCSI
K CAMOPA3BUTHIO H CAMOOOPa30BAaHHIIO HA OCHOBE MOTHBAIIMH K 00YYSHHIO U TO3HAHNIO,0CO3HAHHOMY
BHIOOPY W TIOCTPOCHHIO JajbHEUINEH WHIMBHUIYAIbHOW TpaekTopun oOpa3oBaHus Ha 0Oase
OpHeHTaMK B Mupe mnpodeccuid u mpodecCHOHATBHBIX MPEANOYTCHUH, C YYETOM YCTOWYMBBIX
MO03HABATEIbHBIX HHTEPECOB;

(hopMuUpOBaHHE LETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIECTBEHHOU MPAKTHKH;

(dbopMuUpOBaHHE OCO3HAHHOTO, YBXHTEIBHOTO W JOOPOXKEIATEIFHOTO OTHONICHUS K JIPYromy
YeJIOBEKY, €r0 MHEHHUIO; TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C APYTMMH JIIOABMH U TOCTHTATh
B HEM B3aMMOTIOHUMAHUS;

OCBOCHHE TIPaBUJI IOBEIICHHS,

dbopMuUpoBaHHE KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIGHWHM U COTPYAHHUYECTBE CO
CBEPCTHHKAMH B TIpoIiecce 00pa3oBaTeIbHOM, yueOHO-MCCIIeI0BATEIbCKOM IS TEIILHOCTH;
(bopMUpOBaHHE SKOJIOTHYECKOW KYJIbTYphl Ha OCHOBE MpPHU3HAHUS IICHHOCTH >KM3HH BO BCEX €€
MPOSIBJICHUSAX U HEOOXOJMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIECHHS K OKPYXKAIOIIEH cpere;

MeTtanpeaMeTHbIX pe3yJibTATOB:

v

YMEHHE CaMOCTOSTENIBHO OIpPENesTh LIeTU CBOEro oOy4eHus, CTaBUTh U (GOPMyIUpOBaTh I ce0st
HOBBIEC 33/1aui B yu&€0e M IMO3HABATEIbHOU AESITETHbHOCTH, Pa3BUBATh MOTHBBI M WHTEPECH CBOEH
IM03HABATEILHON JIEATEILHOCTH,

YMEHUE CaMOCTOSITEIbHO IUIAHMPOBATH IYTH JOCTHXKEHHS LENeil, B TOM YHUCJe albTepHAaTHUBHbIE,
OCO3HAHHO BBIOMpATh Hanbosee F3PPEeKTUBHBIE CIIOCOOBI pelIeHNs YIeOHBIX U TO3HABATEIbHBIX33/1a4;
YMEHUE COOTHOCUTH CBOM JEHCTBUS C INIAHUPYEMBIMH PE3YJIbTATAMU, OCYLECTBIIATh KOHTPOJIb CBOEH
NEeSITENFHOCTH B TPOIECCEe JOCTHIKEHUS pe3yabTaTa, OMpeAeNsTh CHOCcOObl ASHCTBHI B paMKax
MPEIIOKEHHBIX YCIOBUM M TpeOOBaHHM, KOPPEKTUPOBATH CBOM JACWCTBHUS B COOTBETCTBHH C
HW3MEHSIOLIENCS CUTyallueH;

YMEHHE OLIEHWBATh MPABUILHOCTH BBIMIOJHEHUSI y4eOHOW 3a/a4yi, COOCTBEHHBIE BO3MOXKHOCTH €€
peLIeHus;

BJIAJICHUE OCHOBAMHU CAMOKOHTPOJIS, CAMOOLICHKH, IPUHATHSA PEMIEHUNA U OCYLIECTBIICHUS
OCO3HAHHOTO BBIOOpa B y4eOHOU U MO3HABATEIHHON JNESTEILHOCTH;

YMEHHE OTIPEACTIATH MOHATHSI, CO3/IaBaTh 0000IIEHNs, yCTaHABINBATh aHAJIOTHH, KIacCU(PUIIUPOBATD,
CaMOCTOSITENILHO BBIOUPATh OCHOBAHUS U KPUTEPUU ISl KJIaCCHU(PHUKAIINH, YCTAHABINBATh IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE pACCYKJCHHE, YMO3aK/IIOUeHHE (MHIYKTHUBHOE,
JIEIYKTUBHOE U 110 aHAJIOTHH) U JIENIaTh BBIBO/IBI,


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 CO3/1aBaTh, IPUMEHATH M IPEOOPa30BHIBATH 3HAKK U CUMBOJIbI, MOJIEJIN U CXEMBI JIS PEILICHUS
y4eOHBIX M MO3HABATEIBHBIX 33/1a4;

v/ CMBICJIOBOE UTEHUE;

v\ yMeHHE OpPraHM30BBIBATH YUEOHOE COTPYAHMYECTBO U COBMECTHYIO JEATEIHLHOCTH C YUUTEIEM M
CBEpPCTHHUKAMH, pa0OTaTh WHIUBUIYAIBHO W B TPYIMIE: HAXOAWTH OOIIee pelIeHUEe W pa3peliaTh
KOH()IUKTEI Ha OCHOBE COIJIACOBAHMS TMO3WMIMKA ¥ yu€Ta WHTEpPECcOoB, (OpPMyIUpPOBATH,
apryMEHTUPOBATh U OTCTAauBATh CBOE MHEHUE;

v’ yMeHHE OCO3HAHHO UCIIOJIb30BaTh PEUYEBLIE CPEACTBA B COOTBETCTBHU C 3a/1aucii KOMMYHHMKAIMU JUIs
BBIDQKEHUSI CBOMX YYBCTB, MbBICIEH U TMOTPEOHOCTEH, IUIAHUPOBAHMS M PETYJALMH CBOEH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOW M MMCbMEHHOM pEeYbl0, MOHOJIOTUYECKON KOHTEKCTHOW PEYBIO;

IIpeaMeTHBIX pe3yJIbTATOB:

v (hopMHUpOBaHKE CUCTEMBI HAYYHBIX 3HAHUHN O )KUBOM MPUPOJIE 3aKOHOMEPHOCTSX €€ Pa3sBUTHS;

v (opMupOBaHWE TEPBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX MPEJICTABJIEHUH O OHOJOTHUECKUX
o0BeKTax, mpoleccax, sIBJICHHUSIX, OBJIaJICHHE IOHATUIHBIM annapaToM OHOJIOTUH;

v’ npuoOpeTeHre OMbITa MCIOIb30BAHKS METOJIOB OHOJOTMYECKON HAYKH M MPOBEIECHHS HECIOKHBIX
OMOJIOTMYECKUX SKCIEPUMEHTOB Il U3y4EHUS )KUBBIX OPraHU3MOB U YEJIOBEKA;

v (opMHUpOBaHHE OCHOB 3KOJIOTHYECKOW TIPAMOTHOCTH: CIOCOOHOCTH OIEHUBATh IOCIEICTBUS
NEeSITEIbHOCTH 4eJoBeKa B MPHUPOJAE, OCO3HAHHE HEOOXOJMMOCTH JAEWCTBUH 10 COXpPaHEHUIO
Oropa3zHO00pa3us U MPUPOIHBIX MECTOOOUTAHNN BUIOB PACTCHUH U )KUBOTHBIX;



COJIEP)KAHUE

Ha3sBanmue pa3aesioB u Conepxanue yueOHOI TeMbI Tembl 1a00paTOPHBIX U MPAKTUYECKHX Oo6opynoBanne
TeM padoT u T.I. norp
Tema 1. «OT/IMUME IIpupona Bokpyr Hac. Paznuyarorcs nmu tena xuBoil | Ikckypcus «OceHHue (3UMHHE, Oo6opynoBanme:

JKHUBOTO OT HECXKHBOI'0».

1 HeXUBOU nprpoip1? OO01IMe NpU3HAKK TEJ )KUBOU
Y HEeXUBOM PHUPOIBI: Macca, Gopma, IBET, pa3Mep.
Hanuume B Temax XUMBOM M HEKHBOW IMPHUPOIBI
CXOJTHBIX BEIIIECTB.

buosioruss kak Hayka. buonorus — Hayka o
JKUBBIX oOpraHm3max. buosormueckue Haykw.
Cobuonenne npaBuJ noBejAeHusl B
oKpy:xawueil cpene. bepe:xkHoe oTHOmIeHHe K
npupoae. Oxpana 0H0JIOTHYECKHX 00HEKTOB.
Posib OHOJIOTMH B TO3HAHUU OKPYKAIOUIET0
MHPA U B IPAKTHYECKOM IeSITeJIbHOCTH JII0/Iel.
MeTtoabl  HM3Y4YeHHUs] KUBBIX OPraHU3MOB:
Ha0J1I0leHue, M3MEpeHue, OonbiT, IKCIEPUMEHT.
OGopymnoBaHue i1 HAYYHBIX HCCIIECIOBAHHI
(rabopatopHOE 00OpPYIOBaHUE, YBEIUYUTEIbHBIC
PUOOPHI, HU3MEPHUTEIIbHBIC puoOOPHI).
VYBenuuuTenbHble  OpUOOpBHI:  pydyHas  JIyma,
CBETOBOM MUKPOCKOIL.

IIpaBusia padoTbl B KaOuHeTe OMOJOTHH C
OMO0JIOTHYeCKUMHU npudopamu u
HHCTPYMEHTAMH.

Kakue oprannueckre 1 HEOpraHMYECKUE BEIIECTBA
colepXaT »JKHUBbIE OpraHusmbl? (OcobOeHHOCTH
XHMHUY€CKOro cocTaBa OPraHM3MoOB:
HeOpraHu4vecKyue U OpraHnvecKue BelecTsa, ux
poib B opraHMsMe. benku, >XHUpBIL, YIJIEBOOBI —
BayKHEHIIINE OpPraHNYCCKUC BCIICCTBA, H€O6XO,[[I/IMBIG
s sku3HE. Bosla — HeoOxouMoe ycloBUe KU3HU.
Coneprxanue BOJbl © MUHEPAIbHBIX COJIEH B )KUBBIX
opranuzmax. VICTOUHMKH OpraHUYecKHX

BEILIECTB M MUHEPAJILHBIX COJIEH JUIsl pa3JIMUHbIX

Becelﬂme) ABJICHUA B )KU3HHU paCTeHI/Iﬁ
H ZKUBOTHBIX».

1. «Touxka poctax:

1M (poBOH MUKPOCKOII,
uugposast 1abopaTopus 1o
ouosoruu, GpusnoIOruy,
OKOJIOTHUH.

2. buonormueckast
naboparopus.

LLOP:
https://resh.edu.ru/

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

https://uchi.ru/



https://resh.edu.ru/
http://school-collection.edu.ru/catalog/
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v’ JKUBBIX OPTaHU3MOB.

v Kakue CBOHCTBA KUBBIX OPraHU3MOB OTJIIMYAIOT MX
OT Tea HEeXUBOW mpupoabl? CBOHCTBa KUBBIX
OpPraHu3MoB (knmerouHoe CTpPOEHHUE
CMPYKmypupo6aHHoCmb, Yen0CmHOCHb,
CXOJHBIH XMMHYECKHI COCTaB OOMEH BellecTB,

MMUTaHWEe, JIbIXaHWE, BbIJCJICHUE, JABHKEHHE,
pa3sMHOKeHHe, pocr, pasButHe,
pa3apaKuMocCTh, NMPUCTOCO0TEHHOCTD,
HACIeOCMBEHHOCMb U USMEHYUBOCHb) WX

MPOABJICHUE Y paCTe}mﬁ, KHUBOTHBIX, FpHﬁOB Hu

O0axkTepuii.
Tema 2. «Kuerounoe | KnetouHoe crtpoenne — oOmuid mnpusHak >kuBbIX | Jlaboparopnas paGota Ne 1. «M3yuenue | O0opynoBanme:
CTPOCHUC OPIaHU3MOB» opranm3moB. Kierka — ocHOBa CTpoeHMsi W | YCTPOWCTBA yBEIMYHMTENbHBIX MpuOopoB u | 1. «Touka pocTtax:
KU3HEAeATeJbHOCTH OpPraHu3MoB Hcemopusa | ipaBuil paboOThl C HUMUY. 1M (pPOBOH MUKPOCKOTI,
uzyuenusa kKiemku. Memoovl u3yuenus Kiemku. 2. buonoruyeckas

MHuoroo6pasue KIeToK.

[Ipubop, oTkpwIBaroMii HEBUAUMOE. TBOE TMEepBOE
uccienoBanue. JKuBoe U HEKUBOE O], MUKPOCKOIIOM.
OIHOKJIETOYHbIE U MHOTOKJIETOUYHBIE OPTraHU3Mbl O]
MHUKpocKonioM. CTpoeHMe W KU3HEAEATEJIbHOCTh
KJIeTKU. CTpOCHUE PaCTUTEIBLHON U )KUBOTHOMKIIETOK,
WX CXOACTBO W paznuuue. [loHstre o0 opraHommax
KJIeTKH. DYHKITUU KJIETOYHON MEeMOpPaHbI, IUTOIIIA3MbI
U sapa. B3auMOCBS3b CTPOCHHS PACTUTEIIBHOM U
JKUBOTHOHM KJIETOK CO CIIOCOOOMITMTAHUS PACTEHUH W
JKUBOTHBIX. IlmacTuapl — opraHowabl pacTUTEIbHOUN
KkieTku. Poib xmopominactoB. CTpoeHHE KIETKH: SIPO,
KIeTouHass 000J0YKa, TIIa3MaTtudeckas MemOpaHa,
[IUTOILIa3Ma,

MJIaCTUAbl, MUTOXOHIPHUH,
ITonsaTue o TKaHM.

BaKyolau. XPpOMOCOMBI.

JlaGoparopnas padota Ne 2
«PaccmarpuBaH#e 10T MUKPOCKOTIOM
My3BIPEKOB BO3/yXa M KJIETOK 3€JICHOTO
JIMCTa PACTCHUSD)

JlaGopartopnas pabota Ne3
«PaccmarpuBaH#e 1101 MUKPOCKOTIOM
KJIETOK OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOBY

JlaGopaTtopnas pabota Ned
«[IpuroroBieHue MUKpoIIpenapara
KOXUIIBI YEUTyH JIyKa (MSKOTH TI0/1a
TOMaTa)»

naboparopus.
3. MukpomnpenapaTsl

LOP:
https://resh.edu.ru/

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

https://uchi.ru/

Tema 3. «Pa3MHOKeHHE
JKUBBIX OPraHU3MOB)

Kak wnper xwu3nHp Ha 3emiie? [IpomomxkuTENbHOCTH
KU3HU pa3HbIX OPraHU3MOB. OKCIEPUMEHTAIbHbIE
JIOKa3aTeJbCTBA IOSBJIEHUS JKHBOTO OT HEKHBOTO.
Oneitel @. Pemu u Ban I'enpMonTa. Pa3MHoXkeHHe.

JlaGopatopHass pabota Ne5
ctpoenusi cemeHn» (O)

«3yuenue

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

http://school-



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

Kak pa3mHoxatorcs xuBble opranusmsl? becnosoe u
10JI0BOE pa3sMHOKeHHe. POCT 1 pa3BUTHEOPraHU3MOB.
OO6pazoBanue 3urotel. Kiletku, ydacTtByromue B
MOJIOBOM H OECIOJOM Pa3MHOKEHUU KUBOTHBIX.
IMosioBbIe KJIETKH. MYXCKHE M KEHCKUE TaMETHI.
Omionorsopenue. Passutue 3aponpiua. Ilossinenue
HOBOTO opranusma. CoueTanue y mOTOMKOB ITPHU3HAKOB
000MX pOJUTENCH TMPU TIOJOBOM PAa3MHOKCHHH.
[TosiBneHrE TOYHBIX KOMHUM MATEPUHCKOTO OpraHu3Ma
npu OecrniojoM pasmHoxkeHuH. Kak paszmHoxarorcs
XKUBOTHbIE? becronoe M mOJOBOE pa3MHOXKEHHUE Y
KUBOTHBIX. [los0BOE M Oecrosioe pa3sMHOKEHHUE THIPHI.
O6oenonpie  opraHu3Mbl.  J0kaeBOM  4YepBb U

BUHOTpajHasl yIuTka — repmappoautel. Mud o
I'epmadppomure. Kak  pasmHOXkarTCs  pacTeHUs?
IlBeTok, monx, cemMs — OpraHbl, CIy)Xalue IS

pasMHOKeHUs pacTeHuid. [loHsTHE O mMOJIOBOM
Pa3MHOKEHUM  UBETKOBBIX  pacteHuil. I[losioBoe
pa3sMHO:KeHHe pacTeHuil. Onjioodomeopenue Yy
ueemkosvix pacmenuii. CTpoeHIE CEMEHH, HECYIErO
3apOJBIIl HOBOTO pacTeHus. MOTyT 1M pacTeHHUs
MPOU3BOJUTh TMOTOMCTBO 0€3 TOMOLIUM CEeMsH?
BereraTnuBHOe pa3smMHoO:keHHMe pacTeHuil. becnosnoe
pa3MHOXEHHE pACTeHMI: YacTsIMHU, CTeONs, KOpHS,
JUCTBSIMU, yCaMU U Jp. 3HAKOMCTBO C KOMHATHBIMH
pacCTeHUSIMH, Pa3MHOKAIOIUMUCS 0e3 MOMOIIU CeMSH
IIpuembl BbIpAIIMBAHUS M PA3MHOKEHHUS PACTeHHU I
U yX0/1a 32 HUMHU.

collection.edu.ru/catalog/

https://uchi.ru/

Tema 4. «IIuTanue
JKHBBIX OPTraHU3MOB»

Ilumanue. Kaxk nurarorcs pacreHus? 3HayYCHHE
COJIHEYHOI'O CBeTa B KU3HM pacTteHuil. OOpazoBaHMe
xjopoduiuia Ha cBeTy. CojHIe, KU3Hb U XJI0PO(UILI.
DKcIepUMEHTalbHbIE TOATBEPXKICHHUS 00pa30BaHMs
pacTeHueM OpraHUYECKUX BELIECTB u3
Heopranuueckux (omeiT BaH ['enbMonTta). KA.
Tumups3eB 0 3HaUYEHUM 3€JICHBIX PACTEHUN Ha

JlaGopatopHas pabota
«PaccmaTpuBaHue KOpHEN paCTEHUN.

Neb6

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

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

https://uchi.ru/
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3emusie. Tonpko 1M JUCT KOpMUT pacteHue? Poub
KOpHeH B ku3HH pacreHud. Kopenp — opran
MHUHEPAJILHOTO MIUTaHUSL. DKCIIEpUMEHTAIILHOE
JI0Ka3aTeNIbCTBO COJEpPKAHUS B TOYBE MUHEPaJIbHBIX
cosed. Pacrenus-xumHuku. OOMeH BewlecTB H
NpeBpalleHle JHEPruM: IMOYBeHHOEe IHUTAaHUE U
BO3aymiHOe nuraHue (porocunrte3). Kocmmueckas
PoOJIb 3esieHbIX pacTennii. Kak nmuraroTcst >kuBOTHBIE?
Kak mnwuratorcst mapasutel? IlurtaHue XUBOTHBIX U
YeJIOBEKa TOTOBBIMM OpPraHMYECKUMH BEUIECTBAMHM.
[lonsiTHE O  pacCTUTENBHOSIHBIX, XUIIHUKAX H
napasutax. Pa3HooOpaszue  mpucnocobneHuit y
YKUBOTHBIX, MUTAIONINXCS pa3Hoi nuieid. Habmronenme
3a MUTaHUEM JIOMAIllHUX >KUBOTHBIX. MHOroob6pasue
napasuToB.  [IpucnocobmeHHOCTh  Mapa3uToB K
oOuTaHuI0 B Opranu3me xo3siuHa. [lapasuTtusm kax
croco0 mutanusa. OOmue mpu3Haku mapa3suToB. Poib
[apa3uTOB B PETYJIUPOBAHMHM YHUCIEHHOCTH APYTUX
OpraHU3MOB.

Tema 5.
«Ku3negeaTeJbHOCTh
OPraHu3MoOB»

HyxHBI M MHHEpaIbHBIC COJTH JKUBOTHBIM M YCIOBEKY?
[yt mocrymieHuss MUHEpPAIbHBIX COJIEH B OpraHu3M
pacTEeHUl, )KMBOTHBIX U YeJIOBeKa. MUHEPAIbHBIECOIIH,
HeoOxonuMble uyenoBeKy. boprba ¢ 3arpssHeHuem
MOYBbI, BOJBI, MNPOAYKTOB mnutaHus. [lonarue o
HUTpaTax, UX OTPULIATEIFHOM BIUAHUU HA OPraHU3M.

MoxHo 11 XuTh 0e3 Boapl? Polib TUTaHUsI, TpaHCcHopTa
BEIIECTB,  yJaJieHus  MNpoAyKToB  oOMeHa B
JKU3HEIEATEIIbHOCTU KJIETKM M opraHu3ma. Boma —
HE0OX0IMMOE YCIIOBHE KHU3HM, COCTaBHAsl 4acTh BCEX
JKUBBIX OpraHu3MOB. DKCHepUMEHTaIbHbIE
JIOKa3aTeabCTBa HAJINYNS BOJABI B KHUBBIX OpraHu3Max.
Boxa — pactBopuTenps BEMIECTB, BXOIAIIMX B COCTaB
JKUBOro opranu3Ma. McmapeHue BOJBI JIMCTBAMM.
3HaueHHe TMpolecca HCHApPeHUs: B HKU3HU >KUBBIX
OpraHu3MOB. [IpucnocobneHHOCTH JKUBBIX

OobopynoBanue:

1. «Touka poctay:
nudposas 1abopaTopus Mo
HKOJIOTHH, OMOJIOTHH.

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

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

https://uchi.ru/
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OPraHW3MOB K JIOOBIBAHWUIO W COXPAaHEHUIO BOJIBI.
OxpaHa BoJibl — YCIIOBUE COXPAHEHUS KU3HU Ha 3eMJIe.
OcCo0eHHOCTH XHMHMYECKOIr0 COCTaBa OPraHM3MOB:
HeOpraHu4vecKue BellecTBa, X POJib B OPraHu3Me.
MOXKHO JIM KUTh HE UTAsICh? Kak MOXKHO TOOBITH SHEPTHIO
st xu3au? OQOMeH BelleCcTB W NpeBpalleHus
JHEPruu — MPU3HAK KMUBBIX OpPraHu3sMoB. [luma —
WCTOYHUK DJHEPrud, HEOOXOIUMON i O KU3HHU.
Pacrennss — mpeoOpazoBarenu »sHepruu CoiHIA,
CO3JIaTeI  OPraHWYecKoro  BeIecTBa  OOraroro
SHepruen. PacturenbHas nuima — MCTOYHUK DHEPTUU
JUIS PaCTUTEIBHOSTHBIX JKUBOTHBIX.
PacturenbHOsIHBIE KaK MCTOYHUK DHEPTUU  JUIS
xumHuKa. [Iporiecc mutanus Kak mporecc MmoJydeHus
SHepruu. B3anMocBs3b cnoco0OB MUTAHUS PACTEHUN U
JKUBOTHBIX C HWX CTPOGHHEM U 00pa3oM >KHU3HHU.
3aBUCHMOCTh pacxojla SHEPruH OT o00pa3a >KHU3HHU.
AKTHUBHEIN U NAaCCUBHEIN OTIOBIX. PacX0o 1 MUTATEIbHBIX
BEIIECTB B IPOIIECCE POCTAa M Pa3BUTUA OpraHu3Ma.
3auem JKUBBIC OpraHu3Mbl 3aracaroT IIUTATCIBHBIC
BemecTBa? MOKHO JIH XKHUTh | He apimath? Jvixanue.Ponn
OpraHoB  JbIXaHus B  oOecIleYeHHWH  Mpolecca
razoooMeHa. OKCIIEpUMEHTAJIbHOE JI0Ka3aTelIbCTBO
OTJIMYMS COCTaBa BJBIXaEMOTO W  BBIALIXA€MOIO
Bo3ayxa. [Ipucrnoco6aeHHOCT JKUBOTHBIX M PACTCHHI
K TIOJy4EHUIO HEOOXOAMMOIrO s WX OJKU3HH
kuciopona. Jlpixanme Kak cnoco® — A0ObIBaHUS
sHepruu. Pacxoa kieTkaMu KUCJIOpoJa U MUTATEIbHbBIX
BeniecTB. IIpakTndeckoe mNpuUMEHEHUE 3HAHUK O
B3aMMOCBSI3M TMPOIIECCOB NUTAaHUSA M JbIXaHUS C
JBWKEHUEM  OpraHu3ma. Ponr  nppIxaHms B
KU3HEACITEIbHOCTU KJIETKU U opraHuzma. Iloxsemem
utoru. Yto Mbl Y3HaJIM O CTPOCHUU U KUBHCACATCIBHOCTH
KUBBIX opranusMoB? Tpancnopm eeujecme, yoanenue
npPOOYKmoe o00Omena, KoOpOUHAUUA U pecynauus
dyukyuii, Oeurxcenue u onopa y pacmenHuil u
ocugommnwlx. JIBrxKeHus. AKTUBHOE MEPEABUKEHUE —




CBOWCTBO  JKMBOTHBIX. Pa3HooOpazme cmocoboB
MEPEBIKCHUST  JKUBOTHBIX.  JIBH)KEHHE  OpraHoOB
pacteHusi. AKTUBHOE NEpEIBMKECHUE KaK CIoco0
NOOBIBaHUS ~ THMIMA  —  HWCTOYHMKA  DHEPIHH,
HEOOXO0IUMOM TSI )KU3HH.




TEMATHYECKOE IINTAHUPOBAHHUE

HaunmenoBanue Koun- [Inanupyemble 00pa3oBaTEIbHBIE PE3YIbTAThI Peanusaums paboyell IporpaMMbl BOCIIUTaHHs
paszaena, TEMbl BO
4acoB
Tema 1. «OTinune 5/6 | Yuenux nayuumcs: 1. Co3nanue OnaronpusATHBIX YCIOBUM JUIS

JKHUBOTO OT
HEKHUBOI'0».

ANERN ANANER NN

AN

v

BBISIBJISITh OCHOBHBIE IIPU3HAKH JKUBOM MPUPOIBL;

npuémMam paboThl CO CBETOBBIM MUKPOCKOTIOM;

pa3nuyaTh OCHOBHBIE OPraHOU/ bl KIIETKU;

pa3nuyaTh OCHOBHBIE OpPraHUYECKUE U MUHEpAJIbHbIE BEIIECTBA,
BXOJIILIIUE B COCTaB KJIETKHU;

XapaKTepU30BaTh METO bl OMOJIOTMUECKUX UCCIIeI0BAHU;

coOnroAaTh TMpaBujia TMOBeACHUS U paboThl ¢ mpubopamu
WHCTPYMEHTaMH B KaOUHETe OMOJIOTHH.

00BSACHATH 3HAaUEHHE OMOJIOTMUECKUX 3HAHUM B MOBCETHEBHOM JKU3HH;
pa3nuuarth Ha TaOIMIAX U MHUKpOINpEnapaTax OCHOBHBIE OPraHOMIBI
KJIETKH;

OOBSICHATB POJIb OPraHMUECKUX U MUHEPAJIbHBIX BEIECTB B KIIETKE;

Yuenux nojtyuum 603MOIHCHOCHb HAYUUMbCA

v
v

NPUMEHAMb NOLYYEHHbLE 3HAHUSL 8 NOBCEOHEBHOU ICUSHU,

HAxXo0ums uHgopmayuro o0 NPOCMEuUUx 6 HAYYHO-NONYIAPHOU
qumepamype, OUOIO2UYECKUX CNO8APAX, CHNPABOYHUKAX, HumepHem
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooumsv U3 O0OHOU
Gopmvl 6 Opyeyio;

OCHOBAM — UCCAE008AMENbCKOU  OesIMEeNbHOCMU 1O
OOHOKNIEMOYHbIX, — GKIIOYAsL  YMeHus  hopMyauposams
npeocmasisimes pabomy Ha 3auumy u 3auunams ee.
OPUEHMUPOBAMbCSL 8 CUCeEMe MOPAbHbIX HOPM U YeHHOCmell No
OMHOULEHUIO K 00BEKMAM IHCUBOU NPUPOObL,

pabomamu 6 epynne c8epCmMHUKO8 NPU PEULEHUU NO3HABAMEIbHBIX
3a0au, NIAHUPOBAMb COBMECMHYIO 0esIMeNbHOCMb, VUUMbIEANb
MHEHUE OKPYACATOUUX U A0EKBAMHO OYEHUBAMb COOCMEEHHbIL 6KI1AO
8 0essmenbHOCMb 2PYNNb.

cobnrodams npasuia pabomol 6 KabuHeme OUOI02UU, C
buonocuyeckuMy nPUOOPAMU U UHCIMPYMEHMAaMU;

U3YYEHUIO
3a0ayu,

Pa3BHUTHS COIUAIBHO 3HAYUMBIX OTHOIICHUN
IIKOJIBHUKOB M, TIPEKJIE BCETO, IEHHOCTHBIX
OTHOIICHUM:

v\ K NpUpojie KaKk MCTOYHUKY XKM3HU Ha
3emute, OCHOBE caMoro ee
CYIIECTBOBAHUS, HYXJAIOIIEHCS B
3alIUTe W MOCTOSSHHOM BHUMAHHHU CO
CTOPOHBI YeJIOBEKa

v\ K 3HaHMAM KaK MHTEJUIEKTYalIbHOMY
pecypcy, 00ecTIeUnBaIOIIEMY
Oyayliee dYeloBeKa, Kak pe3yiabTaTy
KPOTIOTJIMBOTO, HO YBJIEKATEIHHOTO
y4eOHOTO Tpyia

v\ K 3I0pOBBI0O KakK 3ajory HOJrod u
AKTUBHOM JKM3HM 4YE€JOBEKa, €ro
XOpOIIEro HACTPOCHUS u
ONTHMHCTUYHOTO B3TJIsa HA MU

2. TOOYX/IeHHEe 00yJaronuxcs coOM0aaTh Ha
YpOKE OOUICTIPUHSITHIE HOPMBI TOBEICHHUS,
IpaBuIIa OOIICHHS

3. ucnonn3zoBanue MKT u mucTaHIIMOHHBIX

00pa3oBaTeIbHBIX ~ TEXHOJIOTHH  00yYeHus,
00eCTICUNBAIOIINX COBPEMECHHBIC aKTUBHOCTH
oOyJarouxcs

4. TpUMEHEHHEe Ha YPOKE HWHTEPAKTHBHBIX
dbopM pabOTHI ydanuxcs

5. VHULMHAPOBAHUE " MOJIEPIKKA
HUCCIIENOBATEILCKON "u MPOEKTHOU
NeITENbHOCTH IIKOJLHUKOB B

paMKax pcajn3aliui UMW UHIAUBUAYAJIbHBIX U




TPYIIIOBBIX UCCIICAOBATCIILCKUX ITPOCKTOB

Tema 2. «Kiierounoe 5/6 | Yuenuk nayuumcs: 1. Co3pnanue OnarompUATHBIX YCIOBHH ISt
CTpoeHue Pa3BUTHUS COLMAIBHO 3HAYMMBIX OTHOIIEHUH
OpraHH3MOB» v\ JlaBaTh ONPCJACICHUS MHOHATUAM M TEPMUHAM: KICTKA», APOY, | oo o o M, TIPEXIIE BCETO, IEHHOCTHBIX
«MeMOpaHay, «000JI04Kay, KILIACTUIA», KOPTAHOU Y, OTHOIICHILI:
v/ JaBaTh XapaKTEPUCTUKY OCHOBHBIM OpPraHOMaM KICTKH, v K TIpHPOJIe KAK MCTOUHWKY H3HH HA
v/ yKa3bIBaTh OCHOBHBIC YEPThI Pa3jIM4usi B CTPOCHHH PACTHTEIbHON U JeMie OCHOBE CAMOTO ce
v b
KHBOTHOH KIICTOK, CyLIECTBOBAHUsA, HYXJAWOUICHCA B
v TI0Ka3bIBaTh HA TAOJIMIIAX U OTMPEACISTh OPraHOM/IBI KJICTKH, JAIIHTe W TOCTOSHHOM BHIMAHHU CO
v/ pa3nuyath 10 BHEIIHEMY BU/Y, CXeMaM U OMUCAHUSAM YaCTH U CTOPOHEI YeJOBEKA
FaHOM/IbI KIIETKH
OpTaHOMIBI KIIC . v\ K 3HaHMAM KaK MHTEJUIEKTYaIbHOMY
v VcraHaB/IMBAThH CBSI3b CTPOCHHS YaCTEH KIIETKHU C BBHITIOTHSICMbBIMH pecypey oBeCTeunBaromeMy
2
KIASAMU
bynxu Oynyliee dYelqoBeKa, KaK pe3ylbTaTy
v Jlenath BBIBOJBI O €IUHCTBE CTPOCHHUS KIIETOK KPOTIOT/IHBOTO, HO YBJIEKATENHHOLO
2
Yuenuk nonyuum eozmosrrcnocms nayuumoca yUEBHOT0 TPy/IA
V' npumensimb NoIYUeHHbLE 3HAHUS 8 NOBCEOHEEHOU HCUHIL v K 3I0pOBBI0 KaK 3aMOTy NOMTOH W
V' Haxooume ungopmayuio 0 Npocmetuux 8 HAYYHO-NONYIAPHOU AKTHBHON  KVM3HH  YCIOBEKA. €I
aumepamype, OUOIOSUYECKUX CNO8APAX, CHNPABOYHUKAX, Humepnem XOPOIIIEro HACTPOCHHS ’ "
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooumsv U3 O0OHOU OTITHMUCTHYHOTO B3TJISIA HA MHD
L, popmvi 6 Opyeyio " o 2. o6YXIeHne 00yJaroNIXCsl COOMIONATh Ha
OCHOBAM — UCCNE008AMENbCKOU CAMENLHOCIU. N0 USYHEHUIO | v oGiienpUHATHIE HOPMBI TIOBEICHHS,
OOHOKIIEMOYHbIX, — GKIIOUAsL  YMeHus  hopmyauposams  3a0auu, [IpABHT OGIICHHS
npeocmasisims pabomy Ha 3auumy u 3auuams ee. 3. menompsosarme UKT M IHCTAHLMOHHBIX
v opuenmuposamocs 6 cucmeme MOPALbHbIX HOPM U YEHHOCMEll No 06PA30BATEIBHBIX TEXHONOTHH OGyUCHHS
% 2
v omgtomenmo K 06beKmam sicusot npupoowl, 00eCTIeuYnBaIOIINX COBPEMECHHBIC aKTUBHOCTH
pabomamu 6 epynne c8epCmMHUKO8 NPU PEULeHUU NO3HABAMEbHbIX 0By AOIHXCS
3a0au, NIAHUPOBAMb COBMECTHYIO 0esIMeNlbHOCHb, VUUMbIEaNmb 4. mpHMCHEHHE Ha YPOKEC WHTCPAKTHBHBIX
MHEHUE OKPYACAIOWUX U A0EKBAMHO OYEHUBAMb COOCMBEHHbLI BKI1AO L ——
8 0esimelbHOCMb 2PYNNbI. 5. WHHIHADOBAHIE - MOUIepIKKa
cobnodams npasuia pabomol 6 Kabuneme OuoIOcUU, C OUOIOCUYECKUMU HCCIIEOBATEIBCKOM - MpOEKTHOI
npUGOPAMU U UHCIPYMEHMAMUY; JeSITeIIbHOCTH IIKOJIbHUKOB B
paMKax peayu3aliil UMW WHIAUBHIYAIbHBIX U
TPYITIOBBIX UCCIICAOBATEILCKUX MTPOCKTOB
Tema 3. 5/6 | v nmaBaTh omnpemeNeHUs TOHATUSM U TEPMHHAM: «pa3MHOXeHHe», | 1. Co3maHue OJMaronpUsTHBIX YCIOBHHA st
«Pa3mMHOKeHHE «TI0JIOBOE PA3MHOKEHHEY, «OECII0JI0e Pa3MHOKEHHE, «TIOUKOBAHUEY, | pa3BUTHS COIMAIBHO 3HAYMMBIX OTHOIICHUM

KUBBIX OPraHu3sMoB»

<<l"epMa(pr,Z[I/IT», «OTINIOAOTBOPCHUCY, KOTIBLJIICHUCY,
ONHCBIBATH OPraHbl U CUCTEMbI, COCTABJISIOIINEC OPTraHU3MbI paCTCHI/Iﬁ

IIKOJIBHUKOB M, IPEXIE BCETO, LIEHHOCTHBIX
OTHOILIEHUH:




1 J)KUBOTHBIX, ONIPEAETIATh UX, IOKAa3bIBAaTh HA TAOJINIAX;

v/ Ha3bIBaTh OCHOBHBIE MPOIIECCHI KUIHEACATEILHOCTH OPraHu3MOB H
OOBSICHATB MX CYIIHOCTB;

v' HaOmoJaTh 32 OMOJIOTUYECKHUMH TPOIIECCAMHU, OTUCHIBAThH UX, JCIATh
BBIBO/IBI;

v\ HuccienoBaTh  CTPOCHHWE  OTHAENBHBIX  OpPraHOB  OPraHU3MOB,
(buKCUpOBaTH CBOM HAOJIOICHUS B BHJIE PUCYHKOB, CXEM, TaOJIUII;

v 000CHOBBIBATH CBS3b MPOIECCOB KUZHEACATEIILHOCTH MEXKAY CO00ii;

v/ CpaBHUBATh MPOIECCHI KUIHENEATETHHOCTH Pa3IMIHBIX OPTaHU3MOB;

Yuenuk nonyuum eozmorrcnocms nayuumocsa

V' npumensime noiyYeHHbLe 3HAHUSL 8 NOBCEOHEEHOU HCUSHU,

V' Haxooume ungopmayuio 0 Npocmetuux 8 HAYYHO-NONYIAPHOU
aumepamype, OUOIOSUYECKUX CNO8APAX, CNPABOYHUKAX, Humepnem
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooumsv U3 O0OHOU
G opmwl 6 Opyeyro;

v\ ocHosam  uCcned06amenvcKkou  OesmenbHOCmU N0 UZYYEHUIO
OOHOKIIEMOYHbIX, — GKIIOUAsL  YMeHus  opmMyauposams  3a0ayu,
npeocmasisime pabomy Ha 3auumy u 3auunuams ee.

v opuenmuposamocs 6 cucmeme MOPALbHbIX HOPM U YEHHOCMEl No
OMHOULEHUIO K 00BEKMAM JHCUBOU NPUPOObI,

v’ pabomame 6 2pynne c6epCmMHUKO8 NPU PeuLeHUY NO3HABAMEIbHBLX
3a0au, NIAHUPOBAMb COBMECMHYIO 0esIMeIbHOCb, VUUMblEamb
MHEHUE OKPYACAIOWUX U A0EKBAMHO OYEHUBAMb COOCMBEHHbLI 8K1A0
8 0esimebHOCMb 2PYNNbI.

cobnodams npasuna pabomol 6 Kabuneme OUoIO2UU, C OUONOCUYECKUMU

npuboOpamu u UHCMPYMEHMAamu,

v\ K IpUpOJie KaK MCTOYHUKY JKM3HH Ha
3emue, OCHOBEC caMoro ee
CyLIECTBOBAHUA, HYXAAIOUIEHCI B
3alIUTe U TIOCTOSIHHOM BHHUMAaHHUHU CO
CTOPOHBI YEJIOBEKA

v\ K 3HaHMAM KaK MHTEJUIEKTYaIbHOMY
pecypcy, 00ecreunBaIIeMy
Oyayllee uenoBeKa, Kak pe3yJabTaTy
KPOTIOTJIMBOTO, HO YBJIEKATEIHHOTO
y4eOHOTO Tpyia

v\ K 3J0pOBBI0 KaK 3ajJory JIOJrod u
aKTUBHOM JKM3HM 4YeJIoOBeKa, €ro
XOPOIIIETro HACTPOCHUS "
ONTHMHCTHYHOTO B3TJIsIIa HA MUP

2. MOOYXJIeHne 00yJaronuXxcsi coOOM0IaTh Ha
ypoKe OOMICTIPUHATBIE HOPMBI TTOBEIACHHS,
npaBujia oOIeHUs

3. ucnoimp3oBane MKT u aucTaHIMOHHBIX
00pa3oBaTEeNbHBIX TEXHOJOTHH O0Oy4eHHS,
obecreynBaroNX COBPEMEHHbIE aKTUBHOCTHU
00ydJaronuxcs

4. TNpUMEHEHHE Ha YPOKE HHTEPAKTHUBHBIX
dhopm paboTHI ydanuxcs

5. WHUIIMUPOBAHUE u MOJIePIKKa
HUCCIEN0BATEIbCKON u MPOEKTHOM
NEeATEIbHOCTH IKOJBbHUKOB B

paMKax peainu3aliuu UMW MHAWUBUAYAJIbHBIX U
IpynIioBbIX UCCIICAOBATCIILCKUX IIPOCKTOB

Tema 4. «IIuTanue
“KMBBIX OPTaHU3MOB»

5/4

v JaBaTb OIPCACICHHA IIOHATUAM H TCPMHHAM: «IIOYBCHHOC ITUTAHUC)),
«BO3AYHIHOC IIMTAHUCH, «XJIOPOIIACT», ((q)OTOCI/IHTe3)), «IIUTAHHUCH,
«IBIXAHUCY, «TPaHCHIOPT BCHICCTB», «BBIACIICHUCY), <«JIUCTOIAI»,
«oOMeH BCIICCTB», «XOJOOAHOKPOBHBLIC KUBOTHBIC», «TCIIJIOKPOBHLIC
JKHBOTHBEIC), «OTIOpHadA CHUCTCMaA», «CKCJIICT», «IABHIKCHHC),
«PasgpaxKuMoCTb», «HCPBHAA CUCTEMa», <«OHIAOKPUHHAA CHUCTCMay,
«pe(bnelcc», «PAa3MHOKCHUCH, «ITOJIOBOC PA3ZMHOKCHUCH, «becmonoe
PAa3MHOXKCHHUCH, KIIOYKOBAHUCH, «repMa(bpomle», «OTIJIOAOTBOPCHUCH,
«OMBUICHUCY, «POCT», «PA3BHUTUCH, «IIPAMOC PA3ZBUTUCH, «KHCIIPAMOC

1. Co3nmanue OnarompusATHBIX YCIOBUH IS
Pa3BUTHUSA COLMAIBHO 3HAYMMBIX OTHOLLIEHUU
IIKOJIBHUKOB M, IPEXIE BCETO, LEHHOCTHBIX
OTHOIIICHUIM:

v\ K NpUpoJie KaK MCTOYHUKY JKM3HH Ha
3emue, OCHOBE CcaMoro ee
CYILIECTBOBAHHUS, HYXIAIOLIEUCI B
3al[UTe W TMOCTOSHHOM BHUMaHHH CO
CTOPOHBI YEJIOBEKA




pa3BHUTHEY.

v ONUCHIBATH OPTaHbl U CUCTEMBI, COCTABIISIONINE OPTraHU3MbI PACTEHUN
Y KUBOTHBIX, ONPEACTSATH MX, IOKA3bIBaTh HA TAOIUIIAX;

v/ Ha3bIBaTh OCHOBHBIE MTPOIECCHI KU3HEACATCIILHOCTH OPTaHU3MOB H
OOBSACHATH UX CYLTHOCTb;

v' HaOmoJaTh 32 OMOJIOTHYECKIUMH TPOIIECCAMHU, OTUCHIBAThH UX, JCIATh
BBIBO/IbBI,

v\ HWCClemoBaTh  CTPOCHHE  OTHACIBHBIX ~ OPraHOB  OPraHU3MOB,
(buKcupoBaTh CBOM HAOIIOJICHUS B BUJIE PUCYHKOB, CXEM, TaOJIHII;

v' 000CHOBBIBATH CBSI3b MMPOIIECCOB KU3HEIEATSIILHOCTH MEKTY COOOI;

v CpaBHUBATH MPOIIECCHI KU3HEACITSILHOCTH PA3IMYHBIX OPTAHU3MOB;

Yuenuk nonyuum eozmosrcnocmo nayuumaocs

v npumensme nonyuenHvle 3HaHUL 6 NOECEOHEBHOU JHCUSHIL

v\ Haxooume unpopmMayuio 0 nNpPocMenuuUx 6 HAYYHO-NONYAAPHOU
aumepamype, OUOLOSUYECKUX COBAPSX, CNPABOYHUKax, Hnmepunem
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooums U3 0OHOL
Gopmwl 6 Opyeyo;

v\ ocnHoeam  ucCcre0o6amenvckol  O0esmenbHOCMU N0 U3VYEHUIO
OOHOKIIEMOYHbIX, — BKIIOUAS  YMeHusi  Gopmyiuposams  3a0a4u,
npeocmasiams pabomy Ha 3awumy u 3auuuams ee.

v\ opuenmupoeamvca 6 cucmeme MOPANbHbIX HOPM U YEHHOCmEl No
OMHOWEHUIO K 00BEKMAM HCUBOU NPUPOObL;

v\ pabomamw € 2pynne ceepcmHuUK08 NP peuteHull NO3HABAMENbHbIX
3a0au, NIAHUPOBAMb COBMECMHYIO 0esMeNbHOCMb, YUUMbLEAMb
MHEHUEe OKPYACAIOWUX U AOEKBAMHO OYEeHUBAMb COOCMBEHHDIU BKIAO
8 0esimelbHOCb 2PYNNbL.

cobnodams npasuia pabomol 68 Kabuneme OUOIO2UU, C OUOIOCUYECKUMU

npubopamu U UHCMPYMEeHMAamu;

v\ K 3HaHMAM KaK MHTEUIEKTYaIbHOMY
pecypcy, obecreunBarImeMy
Oynyliee ueIoBEKa, Kak pe3ysbTaTy
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO
y4eOHOro Tpya

v\ K 3J0POBBI0 KaKk 3ajory JI0JIIod u
aKTUBHOM JKM3HM 4YeJIOBEKa, €ro
XOPOIIETO HACTPOCHUS "
ONTHMHUCTUYHOTO B3TJIsIa HA MU

2. MoOyXJieHre 00yJaronuXcsi COOI0IaTh Ha
ypoKe OOMIICTIPUHATBIE HOPMBI TTOBEICHHS,
npaBujia OOIeHUs

3. ucnons3oBanne MKT m IucTaHIIMOHHBIX
00pa3oBaTeIBHBIX  TEXHOJOTHH OOydeHwus,
00eCIeYnBaIONINX COBPEMEHHBIC aKTHBHOCTH
00ydJaronuxcs

4. TpUMEHEHHEe Ha YpPOKEe MHTEPaKTHUBHBIX
dhopm paboThl ydaIuxcst

5. WHUIIMUPOBAHNE 5 MOJIePIKKa
HUCCIIEN0BATENbCKON u MPOEKTHOM
JESITENLHOCTH [IKOJILHUKOB B

paMKax p€aiu3aliluyd UMHU MWHAWUBUAYAJIbHBIX U
IpynIioBbIX UCCIICAOBATCIIBCKUX IIPOCKTOB

Tema 5.
«Ku3negeaTeJLHOCTL
OpPraHu3MoB»

8/8

v JaBaTb OIPCACICHHA IIOHATUAM H TCPMHHAM: «IIOYBCHHOC ITUTAHUC)),
«BO3AYHIHOC IIMTAHUCH, «XJIOPOIIACT», ((q)OTOCI/IHTe3)), «IIUTAHHUCH,
«IBIXAHUCY, «TPaHCHIOPT BCHICCTB», «BBIACIICHUCY), <«JIUCTOIAI»,
«oOMeH BCIICCTB», «XOJOOAHOKPOBHBLIC KUBOTHBIC», «TCIIJIOKPOBHLIC
JKHBOTHBEIC), «OTIOpHadA CHUCTCMaA», «CKCJIICT», «IABHIKCHHC),
«PasgpaxKuMoCTb», «HCPBHAA CUCTEMa», <«OHIAOKPUHHAA CHUCTCMay,
«pe(bnelcc», «PAa3MHOKCHUCH, «ITOJIOBOC PA3ZMHOKCHUCH, «becmonoe
PAa3MHOXKCHHUCH, KIIOYKOBAHUCH, «repMa(bpomle», «OIIIIOAOTBOPCHUCH,
«OMBUICHUCY, «POCT», «PA3BHUTUCH, «IIPAMOC PA3ZBUTUCH, «KHCIIPAMOC

1. Co3nmanue OnarompusATHBIX YCIOBUH IS
Pa3BUTHUSA COLMAIBHO 3HAYMMBIX OTHOLIECHUH
IIKOJIBHUKOB U, IPEXIE BCEro, HEHHOCTHBIX
OTHOIIICHUIM:

v\ K NpUpoJie KaK MCTOYHUKY JKM3HH Ha
3emue, OCHOBE CcaMoro ee
CYILIECTBOBAHHUS, HYXIAIOLIEUCI B
3al[UTe W TMOCTOSHHOM BHUMaHHH CO
CTOPOHBI YEJIOBEKA




pa3BHUTHEY.

v ONUCHIBATH OPTaHbl U CUCTEMBI, COCTABIISIONINE OPTraHU3MbI PACTEHUN
Y KUBOTHBIX, ONPEACTSATH MX, IOKA3bIBaTh HA TAOIUIIAX;

v/ Ha3bIBaTh OCHOBHBIE MTPOIECCHI KU3HEACATCIILHOCTH OPTaHU3MOB H
OOBSACHATH UX CYLTHOCTb;

v' HaOmoJaTh 32 OMOJIOTHYECKIUMH TPOIIECCAMHU, OTUCHIBAThH UX, JCIATh
BBIBO/IbBI,

v\ HWCClemoBaTh  CTPOCHHE  OTHACIBHBIX ~ OPraHOB  OPraHU3MOB,
(buKcupoBaTh CBOM HAOIIOJICHUS B BUJIE PUCYHKOB, CXEM, TaOJIHII;

v' 000CHOBBIBATH CBSI3b MMPOIIECCOB KU3HEIEATSIILHOCTH MEKTY COOOI;

v CpaBHUBATH MPOIIECCHI KU3HEACITSILHOCTH PA3IMYHBIX OPTAHU3MOB;

Yuenuk nonyuum eozmosrcnocmo nayuumaocs

v npumensme nonyuenHvle 3HaHUL 6 NOECEOHEBHOU JHCUSHIL

v\ Haxooume unpopmMayuio 0 nNpPocMenuuUx 6 HAYYHO-NONYAAPHOU
aumepamype, OUOLOSUYECKUX COBAPSX, CNPABOYHUKax, Hnmepunem
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooums U3 0OHOL
Gopmwl 6 Opyeyo;

v\ ocnHoeam  ucCcre0o6amenvckol  O0esmenbHOCMU N0 U3VYEHUIO
OOHOKIIEMOYHbIX, — BKIIOUAS  YMeHusi  Gopmyiuposams  3a0a4u,
npeocmasiams pabomy Ha 3awumy u 3auuuams ee.

v\ opuenmupoeamvca 6 cucmeme MOPANbHbIX HOPM U YEHHOCmEl No
OMHOWEHUIO K 00BEKMAM HCUBOU NPUPOObL;

v’ pabomamw € 2pynne c6epcmHuUKO8 NPU PeueHull NO3HABAMENbHbLX
3a0au, NIAHUPOBAMb COBMECTMHYIO 0esAMelbHOCTb, YUUMbLEANb
MHEHUEe OKPYACAIOWUX U AOEKBAMHO OYEeHUBAMb COOCMBEHHDIU BKIAO
8 0esimelbHOCb 2PYNNbL.

cobnodams npasuia pabomol 68 Kabuneme OUOIO2UU, C OUOIOCUYECKUMU

npubopamu U UHCMPYMEeHMAaMU;

v\ K 3HaHMAM KaK MHTEUIEKTYaIbHOMY
pecypcy, obecreunBarImeMy
Oynyliee ueIoBEKa, Kak pe3ysbTaTy
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO
y4eOHOro Tpya

v\ K 3J0POBBI0 KaKk 3ajory JI0JIIod u
aKTUBHOM JKM3HM 4YeJIOBEKa, €ro
XOPOIIETO HACTPOCHUS "
ONTHMHUCTUYHOTO B3TJIsIa HA MU

2. MoOyXJieHre 00yJaronuXcsi COOI0IaTh Ha
ypoKe OOMIICTIPUHATBIE HOPMBI TTOBEICHHS,
npaBujia OOIeHUs

3. ucnons3oBanne MKT m IucTaHIIMOHHBIX
00pa3oBaTeIBHBIX  TEXHOJOTHH OOydeHwus,
00eCIeYnBaIONINX COBPEMEHHBIC aKTHBHOCTH
00ydJaronuxcs

4. TpUMEHEHHEe Ha YpPOKEe MHTEPaKTHUBHBIX
dhopm paboThl ydaIuxcst

5. WHUIIMUPOBAHNE 5 MOJIePIKKa
HUCCIIEN0BATENbCKON u MPOEKTHOM
JESITENLHOCTH [IKOJILHUKOB B

paMKax p€aiu3aliluyd UMHU MWHAWUBUAYAJIbHBIX U
IpynIioBbIX UCCIICAOBATCIIBCKUX IIPOCKTOB




KAJIEHJAPHO-ITIOYPOYHOE IINTAHUPOBAHUE

Hara Ne ni/m Tema ypoka JeMoHcTpanus Hcnonszyemoe
Inan/daxr JlaGopaTopHble u obopynosanue, [IOP
‘ ‘ NpakTHYecKue padoThl

1.09 1 1. CraproBas pabora. buoJiorusi kak Hayka. Bxo1HO# KOHTPOJIb
8.09 2 2. Co0noneHue MPaBWJI MOBEAeHHS B OKPY:KAIOIIei cpeje.

Bepexxnoe otHomenue k mpupoge. Oxpana OMOJI0rHYeCKHX

00bEeKTOB.

Tema 1. «OTIM4Me :KMBOTO OT HEKUBOI0)

15.09 3 1. Meroabl u3ydeHHsl KMBBIX OPraHu3MoB. Posib OuoJiornd B [udposas
MO3HAHMM OKPY)KAUIEr0 MHpPa M B NPAKTHYECKOW IesiTeJbHOCTH naboparopusi 1o
moneii. IlpaBuia paGorel B KaOUHeTe OHOJIOTMH € ounosorun, UPpoBoI
0MoJIorMYecKUMH NPUOOPAMU U HHCTPYMEHTAMM. MHUKPOCKOTI

22.09 4 2. Paznuume Ten kuBoM M HE X)UBOW npupoabl. CBoiicTBa skuBbIX | [1/p o Teme «MeTo b
OPraHu3MOB: CHIPYKMYPUPOBAHHOCHMb, UEAOCHIHOCHMYb, OOMEH | N3yYeHUs )KUBBIX
BellleCTB, IUTaHWe, JbIXaHWe,  BbIJCIICHUE, /BUKEHHE, | OPIraHU3MOB)
pa3MHOKeHue.

29.09 5 3. CpoiicTBa JKMBBIX OpPraHM3MoOB: pOCT, Ppa3BHTHE,

Pa3apakKUMOCTh, NPHCHOCOOJEHHOCTDb, HAC/I1E0CHMEEHHOCHb U
U3MEHYUBOCHb.
6.10 6 Okckypeus «OCeHHHE SIBJICHUS B )KU3HU PACTEHUN U JKUBOTHBIX».




13.10 7 4.  Oco0eHHOCTHM XMMHM4YECKOr0 COCTaBa  OPraHU3MOB:
HeOpraHuvecKue BelecTBa, MX PoJib B OpraHusMe.
20.10 8 5. Oco0eHHOCTH  XMMHYECKOr0 COCTaBa  OPraHU3MOB:
HeOpraHuYeckHe W OpPraHuvyecKkHe BelleCTBA, HMX PoJb B
opraHusme.
KieTounoe cTpoeHue opraHu3MoB
3.11 9 1. KileTka — OCHOBa CTPOEHUSI M KH3HEHAEeSITEILHOCTH OPraHM3MOB.
Hcmopus usyuenus xnemku. Memoowl usyuenus xinemxu. lpudop,
OTKPBIBAIOIIUI HEBUANMOE.
10.11 10 2 JlaGopatopHasi paGora Ne 1. «MU3yuenume YycrpoiicrBa | JJaboparopnas pabora Ne 1. | Lmudposoit mukpockon,
YBEJIUYHUTEJIbHBIX IPHOOPOB U MPABWJI PA0OTHI C HUMID). «3yueHue YCTPOMCTBA | MMKponenpnapat
YBEJIIMYUTENbHBIX TPUOOPOB U
npaBm1 pabOTHI C HUMIY.
17.11 11 3. CTpoeHHeE M KU3HEAEATEILHOCTb KJIETKH.
24.11 12 4. Tsoe mnepBoe wuccienopanue. JKuBoe u HexuBoe 1oj | Jlaboparopuas pabora Ne 2 | [udposoii
MukpockonioM. JlaboparopHas padota Ne 2 «Paccmartpuanue noj | «Paccmarpusanue I0JI | MHKPOCKOII
MHUKPOCKOTIOM ITy3BIPBKOB BO3JlyXa M KJIETOK 3€JICHOTO JIUCTa | MUKPOCKOIIOM My3bIPEKOB
pacTeHus» BO3[lyXa M KIJIETOK 3€JIE€HOTO
JMCTa PACTEHUS
1.12 13 5. OHOKIIETOUHBIE 1 MHOTOKJIETOYHBIE OpraHu3Mbl. JlabopatopHas | Jlaboparopras pabora Ne3 | Iludposoii
pabora Ne3 «PaccmarpuBaHHe T10J] MHKPOCKONOM Kietok | «PaccMaTpuBaHue HOJT | MHUKPOCKOII
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB) MHUKPOCKOTIOM KJICTOK
OJTHOKJIETOYHBIX u
MHOTOKJIETOYHBIX
OpPraHu3MOB»




8.12 14 6./1abopaTopHas padora Ne 4 «IIpuroroBnenue | JlJabopatopnas padora Ned4 | Buomornueckas
MHKpPONpenapara KOXHIbI demyn Jyka (msaxorun wiona | «lIpurotosienue n1aboparopus,
TOMATA))» MHKponpenapara KOXKHIIBI | TupoBOH
YEUIyH JIyKa (MAKOTH IUIOJA | MHKPOCKOI
TOMaTa)»
15.12 15 Hrorosas xouTpoapHas padota 3a 1 momyroaue
Pa3mHoKeHMe ;KUBBIX OPTraHU3MOB
22.12 16 1. Pa3Butne xu3HU Ha 3emiie.
12.01 17 2. Pazamuosxenne. becrnoJioe u moJioBoe pazmuoxenue. [lonoBbie
KJIeTku. Onjioa0TBopeHne.
19.01 18 3. Pa3mMHOkeHME KUBOTHBIX.
26.01 19 4.PasmHoxeHue pactenuii. IloJioBoe pa3MHOKeHHe PACTEHHIA.
Onnooomeopenue y y6emKkoevlx pacmeHnuil.
2.02 20 5. JJaboparophas padora Ne5 «3yuenue crpoenus cemenmn» (O) JlaGopatopHass pabGota Ne5 | Buonoruueckas
«3yuenune CTpO€HUs | nabopaTtopus
cemenmn» (O)




9.02 21 6. BereraTuBHoe pa3MHoxkeHue  pacTreHuil. IIpuemsl

BBIPANIMBAHUS U PA3MHOKEHHs PACTEHHII U yX0/1a 32 HUMHU.

IuTranue KUBHIX OPraHU3MOB

16.02 22 1. Ilumanue. Nuranue pacrenuii. Bo3ayiHoe mutanue pacTeHU.
23.01 23 2. IlouBenHoe mmranue pacreHuid. JlabGoparopnas pabora Ne6 | JlaGopatopuast pabota Ne6

«PaccMmaTprBaHie KOPHEN PACTEHHIN. «PaccmarpuBanue KOpHEH

pacTeHuin».
2.03 24 3. [lutanue >KUBOTHBIX.
9.03 25 4. Ilutanue opraHu3MOB — MAPa3UTOB.
AKn3HeeATEIbHOCTL OPTaHU3MOB

30.03 26 1.3HaueHne MUHEPAJIbHBIX COJIEH B )KM3HU KUBOTHBIX U YEJIOBEKA.
6.04 27 2.3HadyeHue BoAbI Ul opraHusMa. TpaHCIOpT BELECTB.




13.04 28 3. Inma uctoynuk sHeprur. OOMeH BemiecTB M NMpeBpalleHUs
JHEPruM — NPU3HAK KUBBIX OPraHU3MOB.

20.04 29 4. JIBwkeHue Kak crnocod® J0ObIYM SHEpPTruu Uit Ku3Hu. Onopa y
pacmenuil u HcueonNHbIX.

27.04 30 5. 3amac nuTaTenpHbIX BemlecTs. PocT u pa3BuTHe OpraHu3sMoB.

4.05 31 6. Avixanue opzanusma

11.05 32 Htorosas koHTpoJbHAs paboTa 3a Kypc OMOJIOTHHU 5 Kitacca

18.05 33 7. Tpancnopm eeuwyecme, yoanenue npoOyKmoe oomena euiecmsa.

25.05 34 8. Koopounauus u pezynayusa yynkyuit opzanuzma.
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