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MHHOACHUTEJIBHAA 3AITMCKA

IIporpaMmmMa BHEYPOUHOU AEATENBHOCTHK MUpP pacTeHHID» COCTaBIEHA HA OCHOBE:

1. ®IroCc 000
2. OOIT OO0 MAQY «Ilonoepesckast COLL» ¢punuan B 1. 3axapsuno, Llentp «Touka Pocray

3. Meroauueckue pEeKOMEHJAIMM 10 CO3/JaHUI0 W (YHKIMOHHPOBAHUIO B
00111e00pa30BaTENbHBIX OPraHU3aIMAX, PACIIONOKEHHBIX B CEILCKOW MECTHOCTH H
MaJlblX TOpoJax, LIEHTPOB 00pa30BaHUsl €CTECTBEHHO-HAyYHOU U TEXHOJIOTUYECKOMN
HanpasisieHHocTel («Touka pocta») (YTBepkIeHb! pacnopsbkeHrneM MuHucTepcTBa
npocaetienus Poccuiickoit ®enepanmu ot ot 25.11.2022 Ne TB-2610/02)

4. Astopckoit mporpamMmbl no Ouosiorun k gunun YMK nopn pemakumeirn IlonomapeBoit O.A.
(MHEeMHas CTpyKTypa), onyOaukoBaHHOM B cOopHuke «buonorus. Paboune nmporpaMMbl K TUHUU
YMK nox penakmueii [Tornomapesoit O.A». —M, Benrana-I"pad, 2021 rox.

INJIAHUPYEMBIE PE3YJIBTATbBI

JIMYHOCTHBIX pe3yJbTaToB:

v

AN

(hopMHUpOBaHHE OTBETCTBEHHOTO OTHOILIEHUS K YUEHHIO, TOTOBHOCTU M CIIOCOOHOCTH O0Y4aroIuXCs
K CaMOpa3BUTHIO MU CamMOOOpa30BaHMI0O HA OCHOBE MOTHUBAIMM K OOYYEHHIO M TO3HAHUIO,
OCO3HAHHOMY BBIOOPY U MOCTPOECHMIO JajbHEHIIeNH WHAMBUAYATbHON TpaeKTOpUM 0Opa30BaHUs Ha
0a3e opueHTauu B Mupe npodeccuit 1 mpohecCHoHaIbHBIX MPEAMOYTCHHH, ¢ YIETOM YCTOMYHUBBIX
IT03HABATEJIbHBIX HHTEPECOB;

(hopMHpOBaHHE 1IEIOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOM MPaKTHKHY;

(opMHUpPOBaHHE OCO3HAHHOIO, YBAXHUTEIBHOIO M JOOPOKENATEIBHOIO OTHOLIEHHS K JAPYroMy
YeJI0BEKY, €r0 MHEHHIO; TOTOBHOCTH U CIIOCOOHOCTH BECTH AUAJIOT C IPYTUMHU JIFOABMHU U JOCTUTaTh
B HEM B3aMMOIIOHUMAHUS;

OCBOCHUE MPABUJ TOBEACHNUS;

(¢opMupoBaHHE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOLIEHUM U COTPYJHHYECTBE CO
CBEpCTHHKAMH B IIpoliecce 00pa3oBaTeIbHOM, yueOHO-UCCIe10BaTENbCKOM AEATEIbHOCTH;
(bopMHUpOBaHHE HKOJIOTMUECKOM KyJIbTYypbl Ha OCHOBE IpPHU3HAHUSA IIEHHOCTU >XHM3HM BO BCeX €€
IIPOSIBJICHUSAX U HEOOXOAUMOCTH OTBETCTBEHHOTO, OEPEXKHOI0 OTHOLICHHUS K OKPYKaIOLIeH cpelie;

MeTanpeaMeTHBIX pe3yJbTATOB:

v

YMEHHE CaMOCTOSITEIIHFHO ONPENSIATh 1IN CBOETO OOy4YeHHs, CTAaBUTh U (POPMYIUPOBATH I ceOs
HOBBIE 3a7a4u B y4€Oe M TO3HABaTEJIbHOM JEATEIIbHOCTH, Pa3BUBaTh MOTHBBI U WHTEPECHI CBOCH
MMO3HABATEILHON NEeATEIbHOCTH,

YMEHHE CaMOCTOSITETIbHO IUIAHUPOBATH MYTH JTOCTHXKEHUS Lieiel, B TOM 4HCJe allbTepHATUBHEIE,
OCO3HAHHO BBIOMpaTh Hambonee APPEKTUBHBIE CHOCOOBI pelleHHs Y4eOHBIX M TMO3HABATEIbHBIX
3a1a4;

YMEHHE COOTHOCUTH CBOM JACWCTBHSI C IUIAHUPYEMBIMH pe3yJlbTaTaMH, OCYIIECTBISTH KOHTPOJb
CBOEI1 1eATeIHbHOCTH B IIPOIECCE NOCTIKEHUS Pe3yNbTara, ONPEaesATh CIIOCOOBI IEHCTBHUI B paMKax
MPEeIIOKEHHBIX YCIOBUNM W TpeOOoBaHUM, KOPPEKTUPOBATh CBOU JICHCTBUS B COOTBETCTBUU C
W3MEHSIOLIEUCS CUTYallUEeH;

YMEHHE OLIEHUWBATh MPABHILHOCTH BBITIOJHEHUSI y4EeOHOW 3a/ladyu, COOCTBEHHBIE BO3MOXKHOCTH €&
pelIeHNUS;

BIIQJICHHE OCHOBAMH CAMOKOHTPOJS, CaMOOIEHKH, MPHUHATHS PEIIEHUH U OCYIIEeCTBICHUS
OCO3HAHHOTO BHIOOPA B y4eOHOM U MO3HABATEIHHON JEATEIBHOCTH;

YMEHHE  ONpeNeNsaTh  TOHATHUSA,  CO3[aBaThb  OOOOIIEHUS,  YCTaHABIWBATH aHaJIOTHH,
KIIACCHU(HUIIMPOBATh, CAMOCTOSTEIBHO BBIOMPATh OCHOBAHHUS M KPUTEPUU Ui Kiaccuduxammm,
yCTaHABIUBAaTh  MPUYMHHO-CIICJICTBEHHBIE  CBSI3U,  CTPOUTh  JIOTHYECKOE  PaCCyXKICHHE,
YMO3aKIIo4YeHre (MHAYKTUBHOE, IeYKTUBHOE U 110 aHAJIOTUHN) U JIENaTh 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, IPUMEHATHL M IPEOOPa30OBHIBATH 3HAKM M CHMBOJBI, MOJEIM U CXEMBI JUIs

penieHus yueOHBIX M TI03HABATEIBHBIX 33124,

CMBICJIOBOC YTCHHUE;

YMEHUE OpPraHu30BbIBATH YYEOHOE COTPYAHUYECTBO M COBMECTHYIO ACSITEIBHOCTh C YUUTEIEM U

CBEPCTHHUKAMH, pabOTaTh WHIUBUIYAIBHO W B TPYIMIE: HAXOIUTHh OOINee pelIeHHEe W pa3pelaTrh

KOH(DIUKTHI Ha OCHOBE COIVIACOBAHUS TO3MIMKA U y4éra UHTEPECOB, (POPMYITHPOBATH,

apryMEHTUPOBATh U OTCTAUBATH CBOE MHEHUE;

v\ yMeHHE OCO3HAHHO UCIIOJIb30BATh PEUEBHIE CPEACTBA B COOTBETCTBHMH C 3a7a4eii KOMMYHHUKAL[MH IS
BBIPQKEHUSI CBOMX UYBCTB, MBICIIEH U TMOTPEOHOCTEH, IJIAHUPOBAHHUS W PETYIALUH CBOEH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOW M MMCbMEHHOUN pEeYbl0, MOHOJIOTUYECKON KOHTEKCTHOU PEYBIO;

AN

IIpeameTHBIX pe3y/ibTATOB:

v (popMHpOBaHUE CHCTEMBI HAYUHBIX 3HAHHMH O YKHMBOMU MPHUPOJIE 3aKOHOMEPHOCTAX €€ Pa3BUTHS;

v' (GopMHUpOBaHHE TIEPBOHAYAILHBIX CHCTEMATU3MPOBAHHBIX IPEACTABIECHUHA O OMOJOIMYECKHX
00BbeKTax, Mpolieccax, SBJICHUSX, OBJIaJICHUE MOHATUWHBIM aIllapaToM OUOJIOTHH;

v\ IIprOOpPETEHHE OIbITA MCIOJIL30BAHHSA METOJO0B OMOJOTUYECKON HAYKM M IPOBEICHUS HECIIOMKHBIX
OMOJIOTMUECKHUX IKCIIEPUMEHTOB JJIs U3YYCHHS KUBBIX OPTaHU3MOB U YEJIOBEKa;

v' (OpPMHUpPOBaHHE OCHOB DKOJOTMYECKOM TIPAMOTHOCTH: CIOCOOHOCTH OLIEHHMBAThL MOCIEICTBUS
JESITETPHOCTH 4YeJIOBeKa B TMPUPOJIE, OCO3HAHHUE HEOOXOIUMOCTH JIEUCTBHA IO COXpPaHEHUIO
Oropa3zHO00pa3us U MPUPOIHBIX MECTOOOUTAHU BUIOB PACTCHHUH U )KUBOTHBIX;



COJIEP)KAHUE

HasBanmue pa3aesioB u Conepxanue yueOHOI TeMbI Tembl 1a00pPaTOPHBIX U MPAKTUYECKHX Oo6opynoBanne
TeM padoT u T.I. norp
Tema 1. «OTanune IIpupona Bokpyr Hac. Pasnmnuarorca nm  tena | Ikckypcus «OceHHue (3UMHUE, Oo6opynoBanmne:

JKHUBOTO0 OT HEXKHBOI'0».

KUBOM M HEXHUBOW mpupojpl? OOIIME NpU3HAKU
TEJI KUBOW M HEXHMBOH MPUpPOABI: Macca, (opma,
1BET, pa3mep. Hanuuue B Tenax »KUBOW M HEXKUBOU
MIPUPOJIBI CXOTHBIX BEIECTB.

buosiorusi kak Hayka. buonorus — Hayka o
JKUBBIX OpraHu3Max. buosiormueckue Haykw.
Cobuonenne npaBuJ noBejAeHusl B
oKpy:xawuleid cpene. bepe:kHoe oTHOUIeHHE K
npupoae. Oxpana 0H0JIOrMYeCKUX 00HEKTOB.
Posib OMOJIOrMH B TO3HAHMU OKPYKAIOUIETO
MHPA U B IPAKTHYECKOI eI TeJIbHOCTH JI0IeH.
Metoabl  uM3y4YeHHUS] KMBBIX OPraHU3MOB:
Ha0J/II0/leHUe, U3MepeHHue, OnbiT, IKCIEePUMEHT.
OGopynoBanue uisi HAy4YHBIX HCCIEAOBaHUUN
(;mabopatopHOEe 00OpYIOBAaHHE, YBEITHMYUTEIHHBIC
PUOOPHI, HU3MEPHUTEIIbHBIC puoOPHI).
VBenuuurTenbHble  OpUOOpHI:  pydHas  JIyIma,
CBETOBOW MUKPOCKOIL.

IIpaBuia padoTrsl B KaOuHeTe OMOJIOTHH C
OMO0JIOTHYeCKUMH npudopamu u
HHCTPYMEHTAMM.

Kakue oprannueckue u HeOpraHMueckue BelecTBa
colepXaT JKHMBbIe OpraHu3Mbel? OcoOeHHOCTH
XHMHU4Y€CKOro coCcTaBa OPraHM3MOB:
HeOpraHu4vecKHue U OpraHuvecKue BelmecTBa, ux
poib B oOpraHu3Me. benku, >KUpBL, YIJIEBOABI —
BayKHEHIIINE OpPraHNYCCKHC BCIICCTBA, H€O6X0,I[I/IMBIG
s sku3Hu. Boa — HEOOX0IMMOE YCIIOBHE KU3HHU.
Coneprxanue BOJbl U MUHEPATIbHBIX COJIEH B
KUBBIX OpraHu3max. VMICTOUHHMKH OpraHUYecKUX
BEILIECTB M MUHEPAIbHBIX COJIEH JUIsl pa3JIMYHBIX

Becelﬂme) ABJICHUSA B ’)KHU3HU paCTeHI/Iﬁ
H ZKUBOTHBIX».

1. «Touka pocTay:

1M (pOBOH MUKPOCKOII,
uugposast 1abopaTopus 1o
ouosoruu, pusnoIOruy,
OKOJIOTHUH.

2. buonormueckast
naboparopus.

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

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

https://uchi.ru/
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v/ JKUBBIX OPTraHU3MOB.

v Kakue cBOWCTBA XUBBIX OPIraHU3MOB OTIHYAIOT UX
OT Tel HeXuBOW mpupoabl? CBOHCTBA KHUBBIX
OpPraHu3MoB (knerouHoe CTPOCHHE
CMPYKmypupo6aHHOCb, Yenocmuocms,
CXOIHBIM XMMHUUYECKHII COCTaB 00MeH BelecTB,

NUTAaHUE, JbIXaHWE, BBIIEICHUE, [BHKEHHE,
pa3sMHOKEHHUe, pocrT, pa3BuTHe,
Pa3ApakKUMOCTh, NpHUCIOCcO0IEHHOCTb,
HAC1e0CMEEHHOCMb U UBMEHYUBOCMD) X
NposiBJICHHE Y PACTeHUil, ’KUBOTHBIX, ITPHOOB U
O0axTepuii.
Tema 2. «Kuerounoe | KnetouHoe crpoenne — oOmmii mnpusHak >kuBbIX | JlaboparopHas paGota Ne 1. «3yuenue Oo6opynoBanmue:

CTPOCHHUE OPraHU3MOB»

opranu3moB. KiieTrka — ocHOBa CTpoeHUs1 u
JKH3HEIeATEeJTbHOCTH OPraHu3MoB Hcmopusa
uzyuenusa Kiemxu. Memoovl u3yueHus Kiemku.
MHuoroo6pasue KIeToK.

[Ipubop, oTkpeIBarouii HeBUAUMOE. TBOE TEepBOE
nccnenaoBanue. JKuBoe U HEXUBOE MOJ MUKPOCKOIIOM.
OIHOKIETOYHBIE U MHOTOKJIETOYHBIE OPraHU3MbI O]
MHUKpOckonioM. CTpoeHHe M KM3HeJAeATEeJbHOCTH
KiIeTku. CTpoeHHe pPACTUTEILHOM M KUBOTHOMU
KIETOK, HUX CXOJICTBO U paznuuue. llonarue o0
opraHouax KieTku. OyHKINUU KIETOYHOI MeMOpaHbl,
UUTOIIa3Mbl U siapa. B3auMocBsI3b  CTpoeHus
PACTUTENHHOM U JKUBOTHOM KJIETOK €O CIOCOO0OM
MUTAHUS PACTEHUM W KUBOTHBIX. [lmactuasl —
OpraHoubl pacTUTENbHOU KJIETKH. Pons
xjioporuiactoB. CTpoeHUE KIETKH: SIAPO, KIETOYHast
o0oJi0uKa, TIa3MaTuyeckas MeMOpaHa, IUTorIa3ma,
MJACTUAbl, MHUTOXOHIPHUM, BaKyOIH. XPOMOCOMBI.
[TonsTue o TkaHu.

yCTPOICTBa YBEIHUUTENbHBIX MPUOOPOB U
paBUJI PabOTHI C HUMU.

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

JlaGopartopnas pabota Ne3
«PaccmarpuBaH#e 1101 MUKPOCKOTIOM
KJIETOK OJTHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHH3MOBY»

JlaGopaTtopnast pabota Ned
«[IpuroroBieHne MUKpoIIpenapara
KOXUIIBI YETYH JIyKa (MSKOTH IJI0/1a
TOMaTa)»

1. «Touka poctay:

1M (pOBON MUKPOCKOTI,
2. buonoruyeckas
naboparopus.

3. MukpomnpenapaTsl

OP:
https://resh.edu.ru/

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

https://uchi.ru/

Tema 3. «Pa3MHOKeHHE
JKUBBIX OPTaHU3MOB)

Kak nger xu3np Ha 3emne? IIpoaomxuTeabHOCTb
KU3HU Ppa3HBIX OPraHU3MOB. OKCIIEpUMEHTAIbHBIC
JIOKa3aTeJbCTBA MOSBJIEHUS JKMBOTO OT HEKHBOTO.
Onbeitel @. Pemu 1 Ban ['enbmonTa. Pa3zMHOKeHHe.

JlaGopatopHass pabota Ne5
ctpoenus cemeHm» (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/
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Kak pasmHoxarorcs xuBble opranu3Mmsl? becnosoe n
1oJioBoe  pasMHo:xkeHue. Poctr u  pasButue
opranu3moB.  OOpazoBanume  3urotel.  Kierkw,
YUYacCTBYIOIIME B IOJOBOM U OECHOJIOM Pa3MHOKEHUU
*KUBOTHBIX. [los10BBIEe KJIETKH. My)XCKHE U HKEHCKHUE
ramerel. OminogorBopenue. Passurue 3apoasinia.
[losBnenne HoBoro opranu3ma. CoueraHue y
IIOTOMKOB IIPU3HAKOB 000MX POAMUTENEH MPHU MOJIOBOM
Pa3MHOXKEHUHN. [TosiBnenue TOYHBIX KOTHi1
MaTE€pUHCKOIO OpraHusma pH OecrionomM
pa3MHOXeHMH. Kak  pa3MHOXaroTcsi  KUBOTHbIE?
becrniosioe m 1OJI0BOE PA3MHOXKEHUE Yy IKUBOTHBIX.
[lonmoBoe u  Oecronoe  pa3MHOXKEHHE  THIPHIL.
O6Goenoneie  opranm3Mmbl.  JlokAeBOW  4YepBb U

BUHOTpajHasi yinuTka — repMmadpoautel. Mud o
I'epmadppomure. Kax pasmHOXKaIOTCS  pacTeHUs?
IIBeTok, muon, ceMs — OpraHbl, CiIyXalue [Uis

pasMHOKeHUs pacteHuil. [loHsTHE O MOJIOBOM
Pa3MHOKEHUM  IBETKOBBIX  pacteHuid. IloJsioBoe
pa3MHO:KeHHe pacTeHuil. Oniodomeopenue y
ueemkosvix pacmenuii. CTpoeHUE CEMEHHU, HECYILETO
3apOJBIIl HOBOIO pacTeHus. MOryT M pacTeHHs
MPOU3BOJIUTE TOTOMCTBO 0€3 TMOMOIIU  CeMSH?
BereraTuBHoe pa3MHOeHHe pacTreHuil. becrnosoe
pa3MHOXEHHE pACTeHM: YacTsAMHU, CTeOis, KOpHS,
JIUCThSIMH, YyCaMHU U JIp. 3HAKOMCTBO C KOMHaTHBIMHU
pacCTeHHSIMH, Pa3MHOKAIOIIUMUCS 0€3 MOMOIIU CeMSH
Ilpuembl  BbIpaNIMBAHUS U Pa3MHOKeHHS
pacTeHHMii M yX0/J1a 32 HUMM.

collection.edu.ru/catalog/

https://uchi.ru/

Tema 4. «Ilutanue
JKHBBIX OPraHU3MOB»

Ilumanue. Kaxk nutarorcs pacreHuss? 3Ha4YeHHE
COJITHEYHOT'O CBETa B JKM3HU pacTeHuil. OOpa3oBaHue
xjopoduiuia Ha cBety. CoJHIe, )KU3Hb U XJIOPO(HILI.
DKclepUMEHTabHbIE TOATBEPXKJICHUS 00pa30BaHUs
pacTeHueM OpraHUYECKUX BELIECTB u3
Heopranudeckux (ombIT BaH [enbmonta). K.A.
Tumups3eB 0 3HAUEHUM 3€JICHBIX pAacTeHMM 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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3emuie. Toapko M JHMCT KOPMHUT pacteHue? Poub
KOpHeH B ku3HM pacreHuidl. Kopenp — opran
MHUHEPAJILHOTO MIUTaHUSL. DKCIIEpUMEHTAILHOE
JIOKa3aTeNIbCTBO COJIEPXKAHUSI B IMIOYBE MHUHEPAIbHBIX
coseii. Pacrenus-xumnuku. OOMeH BelecTB H
NpeBpallieHe JHEPruU: IOYBEHHOEe MNHUTAHHE M
Bo3aymiHoe nuraHue (gorocunres). Kocmuueckas
PoJIb 3esieHbIX pacTennil. Kak nuratorcs >kxMBOTHBIE?
Kak mnwurarorcst mapasutel? IluTaHue >XUBOTHBIX H
YeJl0BeKa TOTOBBIMM OPraHMYECKMMM BEIIECTBAMHU.
[lonsiTHE O  pacTUTENBHOSIAHBIX, XWUIIHUKAX U
napasutax. PasHooOpazue  mpucnocoOieHudt y
XKUBOTHBIX, MUTAIOIINXCS pazHoit MUIIEH.
Habmionenne 3a muTaHuEM JOMAIIHUX >KMBOTHBIX.
Mmuoroo6pa3ue  mapasutoB.  [IprCTIOCOGIEHHOCTH
MapasuToB K OOWTAaHUIO B OpraHu3Me XO34WHA.
[Tapasutusm kak croco0® nuranus. OOIIMe TMpU3HAKA
napazutoB. Ponp mapasuTtoB B pEryIMpPOBAHUHU
YUCJIIEHHOCTH JIPYIrUX OPTaHU3MOB.

Tema 5.
«Kn3nenesaTeJbHOCTh
OPraHu3MOB»

HyxHBI M MHHEpaIbHBIC COJMU XKUBOTHBIM W YEIOBEKY?
[Tytn mocTymieHuss MHHEPAIbHBIX COJIEH B OpPraHU3M
pacTeHuii, KMBOTHBIX W 4YeNOBeKa. MuUHepalbHbIC
coyi,  HeoOXoaWMmble  4enoBeKy.  bopeba ¢
3arpsi3HCHUEM TIOYBBI, BOJIbI, MPOJYKTOB ITHTAHHUS.
[TonsiTne 0 HUTpaTaX, UX OTPHUIIATEIIBHOM BJIMSHUHU Ha

OpraHusM.
MoxHO 11 KuTh 0e3 Boabl? Posb muTaHus, TpaHCTIOpTa
BEIIECTB,  yJaJeHUs  MPOAYKTOB  OOMEeHa B

KU3BHCACATCIBHOCTH KIICTKU W OpraHu3ma. Boma —
HCO6XOI[I/IMOC YCJIOBHUEC KHU3HH, COCTAaBHAA YaCTbhb BCEX
KHBBIX OpraHu3MoOB. 9KCHepI/IMeHTaHLHLIe
A0Ka3aTeJIbCTBa HAJIMYUA BOABI B JKUBLIX OpraHU3Max.
Boma — paCcTBOPUTECIIbL BCUICCTB, BXOAANIUX B COCTAaB
JKUBOI'0 OpraHu3Ma. I/IcnapeHI/Ie BOJbI JIMCTBAMM.
3HadeHUE nponecca HCHApCHUA B JKHU3HU JKHUBBIX
OpPraHnu3MOB. HpI/ICHOCOGHCHHOCTL JKHBBIX

OobopynoBanue:

1. «Touka poctay:
nudposas 1abopaTtopus Mo
9KOJIOTUH, OHOJIOTHH.

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

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

https://uchi.ru/
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OpPraHW3MOB K JIOOBIBAHWUIO M COXPAHCHHUIO BOJBI.
OxpaHa BOJbI — YCIIOBHE COXpaHEHUS XU3HM Ha
3emue.

Oco0eHHOCTH XMMH4YECKOr0 COCTABA OPraHU3MOB:
HeOpraHu4vecKue BellecTBa, X POJib B OPpraHu3Me.
MOXKHO JIH )KUTh He UuTasch? Kak MOXHO 10OBITH SHEPTHUIO
st oku3HE? OO0MeH BellecTB W NpeBpallleHus!
JHEPruM — NMPHU3HAK KUBBIX OpraHu3sMoB. [luma —
WCTOYHUK DHEPruu, HEOOXOJUMOU JUIsl >KU3HHU.
Pacrennss — mnpeoOpazoBatenmu sHepruu CorHila,
CO3/IaTeI  OPraHMYeCcKOro  BelecTBa  0OraTroro
sHepruen. PacturenbHas numia — UCTOYHHK SHEPTUU
TUIS PaCTUTEITHHOSTHBIX JKUBOTHBIX.
PacturenbHOsAIHBIE KaK MCTOYHWUK DHEPTHH IS
xumauKa. [Iporecc nuTaHus Kak mporece MmoaydeHust
SHepruu. B3anMocss3b cioco00B MUTaHUS PAaCTEHUHN U
JKUBOTHBIX C WX CTPOCHHEM U 00pa3oM >KU3HHU.
3aBUCHMOCTh pacxofa SHEPrHuH OT olpa3a KHU3HH.
AKTUBHEBIN ¥ TaCCUBHBIN OTALIX. Pacxo mMATATEILHBIX
BEIIECTB B IPOIECCE POCTa U PA3BUTHS OpPraHU3MA.
3auem JKUBBIC OpraHMU3MbI 3aracaroT IIUTATCIIBHBIC
BemecTBa? MOXHO 1M KUTh W He Abmatsk? /[bixanue.
Ponp opraHoB gapixaHus B oOecrieueHHWH IIporiecca
razoooMeHa. OKCHEPUMEHTAIBHOE JI0Ka3aTEIbCTBO
OTJIMYMS COCTaBa BABIXaEMOTO M  BEIJBIXaeMOI'O
Bo3nyxa. [Ipucnoco6neHHOCTh KUBOTHBIX U PACTEHHIA
K TIOJIyYeHUIO HEOoOXOOUMOro [yl UX KU3HU
kuciopona. JlpIxaHue Kak crnoco0  J0ObIBaHUSA
sHepruu.  Pacxonm — kieTkamMu  KHMCJIOpoJa n
MUTATENbHBIX BemiecTB. [lpakThueckoe NpUMEHEHHE
3HAHUM O B3aMMOCBSI3U TIPOLIECCOB MHTAHHUS U
JbIXaHUs C JABMKEHUEM opraHu3ma. Ponb gpixaHus B
KU3ZHEACITEIIbHOCTU KJIETKM U opranusma. Iloasenem
utoru. Yto Mol Y3HaJIM O CTPOCHUHN U KU3HCACATCIbHOCTU
KuBbIX opranusmoB? Tpancnopm eewiecme, yoanenue
npPOOYKmMoe 00MeHa, KOOPOUHAUUA U Peyauus
dyukyuii, Oeurcenue u onopa y pacmenuii u
ocugomnulx. JIBUKeHUs. AKTUBHOE MEPEIBUKEHUE —




CBOWCTBO  JKMBOTHBIX. Pa3HooOpasme  crmocoOoB
MEPEJBIKCHUST  JKUBOTHBIX.  J[BMXKCHHME  OpraHoB
pacteHusi. AKTUBHOE MEPEBIKEHHIE KaK CII0CO0
NOOBIBaHUS ~ MHIMA  —  WCTOYHMKA  DHEPIHUH,
HEOOXO0IUMOM TSI JKU3HH.




TEMATHYECKOE IINIAHUPOBAHUE

HaunmenoBanue Koun- [Inanupyemsie 00pa3oBaTeNbHbIE PE3yIbTATHI Peanusauus paboyeil IporpaMMbl BOCIIUTAHH
paszzena, TeMbl BO
4acoB
Tema 1. «Otanuue 5/6 | Yuenux nayuumcs: 1. Co3nanne OnaronpusTHBIX YCIOBUN ISt

JKHUBOTO OT
HEKHUBOI'0».

ANERN ANANER NN

AN

v

BBISIBJISITh OCHOBHBIE IPU3HAKU KUBOU MPUPOIBI;

npuémMam paboThl CO CBETOBBIM MUKPOCKOIIOM;

pa3nu4aTh OCHOBHBIE OpTaHOUIbI KIETKU;

pa3nuyaTh OCHOBHbBIE OPraHUYECKUE U MUHEPAJIbHbIE BEILIECTBA,
BXOJIILIIUE B COCTaB KIIETKU;

XapaKTepU30BaTh METOAbl OMOJIOTUYECKUX UCCIIEIOBAHUI;

coOnroAaTh TMpaBuja TMOBeACHHUS U paboThl ¢ mnpubopamu
WHCTPYMEHTaMH B KaOMHeTe OUOJIOTHH.

00BSACHATH 3HaUE€HUE OMOJIOTUYECKUX 3HAaHUH B [TOBCETHEBHOM JKU3HH;
pa3nuuaTth Ha TabMUIAX U MUKPOIIpPENnapaTrax OCHOBHBIE OPraHOMIbI
KJIETKH;

OOBSICHATB POJIb OPraHUYECKUX U MUHEPAIIbHBIX BEIIECTB B KIIETKE;

Yuenux nojtyuum 603MONCHOCHb HAYUYUMbCA

v
v

NPUMEHAMb NOJLYYEHHbLE 3HAHUSL 8 NOBCEOHEBHOU JHCUZHIL

HAxXo0ums uH@opmayuro o0 NPOCMEUWUx 6 HAYYHO-NONYISAPHOL
qumepamype, OUOIO2UYECKUX C08APAX, CNpABOYHUKax, HMnmepuem
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooumv U3 OO0HOU
Gopmvl 6 Opyeyio;

OCHOBAM — UCCAE008AMENbCKOU  0esAMeNIbHOCMU 1O
OOHOKIIEMOYHbIX, — GKIIOYASL  YMEHUs  QopMyIuposams
npeocmasisimes pabomy Ha 3auumy u 3auuyanms ee.
OPUEHMUPOBAMbCSL 8 CUCHEMe MOPAIbHbIX HOPM U YEHHOCmel Nno
OMHOULEHUIO K 00BEKMAM HCUBOL NPUPOOBL,

pabomamu 6 epynne c8epCMHUKO8 NPU PEUUEHUU NO3HABAMEIbHbIX
3a0au, NIAHUPOBAMb COBMECMHYIO 0esIMeNbHOCMb, VUUMbIEANb
MHEHUE OKPYACAIOUWUX U AOeKEAMHO OYEHUBAMb COOCMBEHHDbIN 6KIAO

8 0esmenbHOCMb 2PYNNbL.

cobnrooams npasuia pabomol 8 Kabuneme 6UOI02UU, C
buonoeuyeckuMy nNpUOOPaMU U UHCIMPYMEHMamu;

U3YYEHUIO
3a0ayu,

pPa3BHUTHS COIUAIBHO 3HAYUMBIX OTHOIICHHIMA
IIKOJIBHUKOB H, MPEXKJE BCEro, IEHHOCTHBIX
OTHOIICHUM:

v\ K IpUpOJie KaK UCTOYHHKY JKU3HHM Ha
3emute, OCHOBE caMoro ee
CYIIECTBOBAHUS, HYXJAIOIICHCT B
3al[UTEe W ITOCTOSTHHOM BHHMAHUU CO
CTOPOHBI YeJIOBEKA

v\ K 3HaHMAM KaK WHTEIUIEKTYalbHOMY
pecypcy, o0ecTieunBaroneMy
Oyayliee dYelIOBEeKa, KaK pe3yibTary
KPOTIOTJIMBOTO, HO YBJICKATEIBHOTO
y4aeOHOTO Tpyna

v\ K 3I0pOBBIO Kak 3allory JIOJroi Hu
aKTUBHOM JKHM3HM YEJIOBEKA, €r0
XOpOIIEro HACTPOCHUS u
ONTHMHCTUYHOTO B3TJIAa Ha MU

2. OOy IeHHEe 00yJaromuXxcs cOOM0aaTh Ha
YpOKE OOIICTIPUHATBIE HOPMBI TIOBEACHUS,
IpaBmIIa OOIICHHS

3. ucnons3zoBanue MKT u AucTaHIMOHHBIX
00pa30BaTEeNbHBIX TEXHOJOTHA  OOyueHHUS,
o0ecrneynBaroNX COBPEMEHHbIE aKTUBHOCTHU
oOyJaronuxcs

4. TpUMEHEHHEe Ha YypPOKE HMHTEPaKTUBHBIX
dbopM pabOTHI ydarmuxcs

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

paMKax pcajin3dalui UMU UHAUBUAYAJIbHBIX U




TPYIIIOBBIX UCCIICAOBATCIBCKUX ITPOCKTOB

Tema 2. «Kierounoe 5/6 | Yuenux nayuumcs: 1. Co3nanue OraronpusATHBIX YCIOBHH s
CTpoeHHe L, Pa3BUTHS COIHMAIBLHO 3HAYMMBIX OTHOILICHHI
OpPraHu3MOB» AABaTh ONPEJICNCHHS NOHATHAM M TEPMUHAM: «UICTKA», «IAPO, | \iioinukoB i, MPEKIE BCETO, [ICHHOCTHBIX
«MeMOpaHay, «000JI04YKa, «IIACTH/IA», KOPTAHOUI; OTHOLICHL:
v/ aBaTh XapaKTEPUCTHKY OCHOBHBIM OPraHOWIaM KJICTKH, v K IPHpOJIC KAK HCTOYHHKY XU3HW HA
v/ yKa3bIBaTh OCHOBHBIC YEPThI Pa3JIMYUs B CTPOCHUU PACTUTEIBHOW U JeMe OCHOBE CAMOTO ce
v b
KUBOTHOM KJICTOK, CYIIECTBOBAHUS, HYXJAIOLICHCI B
v TI0Ka3bIBaTh Ha TAOJHUIAX U OMPEACIIATH OPraHOU IbI KIIETKH, 3ALUTE U MOCTOSHHOM BHHMAHUH CO
v/ pa3nuyath 10 BHEITHEMY BHJIY, CXeMaM U OTMCaHHUSIM YaCTH U CTOPOHBI UENOBEKa
FaHOW/IBI KIIETKH
OPTaHOMBI KIIC . v\ K 3HaHMAM KaK HWHTEIUIEKTYalbHOMY
v VcraHaB/IMBAThH CBSI3b CTPOCHUS YaCTEH KIETKH C BBITOJTHAECMBIMHU pecypey 0BeCTIeUnBAOIEMY
2
KITUSIMHA
byHKkn Oydyliee dYeloBeKa, KaK pe3yibTaTy
v' Jlenath BBIBOJBI O €MHCTBE CTPOCHHS KJICTOK KPOTIOT/IHBOTO, HO YBIEKATETHHOTO
2
Yuenux nonyuum eo3mosricnocmo nayuumocs yaeB6HOTO TpyIa
V' npumensimo nonyYeHHble 3HAHUSA 6 NOECEOHEBHOU JHCUSHU, v K 3I0pOBbI0 KAK 3aiOTy JIOMrOH u
v\ Haxooume unpopmayuio 0 NpocMenuux 6 HAYYHO-NONYIAAPHOU AKTHBHON  SKH3HH  YCHOBEKA.  Ero
aumepamype, OUONOSUYECKUX CLOBAPSX, CHpagounuxax, Humepnem XOpOTIIero HACTPOCHHS ’ -
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooumsv U3 O0OHOU ONITHMHCTHUHOTO B3LIANA HA MHD
L, popmei 6 dpyeyio ' o 2. o6y IeHne 0OyJaroNMXcsl COOMI0NaTh Ha
OCHOBAM — UCCIE008AMENbCKOIL CAMENLHOCMY 110 USYHEHUIO | yrove” GGmenpHEATEIE HOPMBI TIOBCICHHS,
OOHOKNIEMOYHbIX, — GKIIOUAS  YMEHUs  (OPMYIuposams  3a0ayl, [IpaBHIa OGIICHHS
npeocmasisimes pabomy Ha 3awumy u 3auunans ee. 3. menomsoparue UKT M IHCTAHLMOHHBIX
v V] ' N
opuenmupoeamzagﬂ 6 cucmeme jldopaﬂbgtbzx HOPM U YEHHOCMEI N0 | (GoangpatebHBIX  TEXHONOTHI — OGYUCHHS,
OMHOULEHUIO K OOBEKIMAM IHCUEOU NPUPOOYL, 00eCIeYMBaIONIMX COBPEMEHHBIC aKTUBHOCTH
v\ pabomams 6 2pynne c6epcmHUKO8 Npu PeuleHuu NO3HABAMENbHbLX 0By AOIHXCS
3a0au, NIAHUPOBAMb COBMECTHYIO 0esIMeNlbHOCHb, VUUMbIEANb 4. TpuMeHenWe Ha YPOKE MHTEPAKTHBHBIX
MHEHUE OKPYACAIOWUX U A0EKEAMHO OYEHUBAMb COOCMEEHHbII KA (bopM paGOTEI yuaNHXCS
6 0esImebHOCMb 2PYNNbL.
Py 5. UHUIUUPOBAHUE u OJIJICPIKKA
cobnodams npasuia pabomol 8 Kabuneme OuoLO2UU, C OUOIOCULECKUMU HCCIIEOBATEIBCKOM - HPOEKTHOIH
npUGOPAMU U UHCHPYMEHMAMU; JICSATEIIBHOCTH IIKOJILHUKOB B
paMKax peaqu3alii UMW WHIUBUIYAIbHBIX U
IPYIIIOBBIX UCCIIEI0BATEILCKUX IPOSKTOB
Tema 3. 5/6 | v naBaTh oOIpeieNeHUs TOHATHAM UM TEPMUHAM: «pasMHOKeHHe», | 1. Co3maHue OJIarompHATHBIX YCIOBHM JUIS
«Pa3MHOKeHHe «II0JIOBOE Pa3MHOKEHHE», «OECI0I0e Pa3MHOKEHHEY, KIIOYKOBAHUEY,

KUBBIX OPraHu3MoB»

<<l"epMa(pr,Z[I/IT», «OTINIOAOTBOPCHUCH, KOIIBIJICHUCY,
ONHCBIBATH OPraHbl U CUCTEMBI, COCTABJIAIONINC OPTraHU3MbI paCTCHI/Iﬁ

Pa3BUTHUS COLMAIBHO 3HAYMMBIX OTHOLICHUN
IIKOJIBHUKOB M, MPEXKJE BCEro, LEHHOCTHBIX
OTHOILIEHUH:




Y JKUBOTHBIX, OTIPE/ICIIATh UX, MIOKA3bIBaTh Ha TabiIMIIaX;

v/ Ha3bIBaTh OCHOBHBIE MPOIIECCHI KU3HEACATEIILHOCTH OPraHU3MOB U
OOBSICHATD MX CYITHOCTB;

v' HaOmoIaTh 32 OMOJOTUYECKHMH MPOILIECCAaMH, OMUCHIBATh WX, JENIATh
BBIBO/IBI;

v\ WuccnenoBaTh ~ CTPOCHHE  OTACNBHBIX ~ OPraHOB  OPraHW3MOB,
(buKCHpOBaTH CBOM HAOIIOICHHSI B BHJIE PHCYHKOB, CXEM, TaOJIUII;

v 000CHOBBIBATH CBSI3b MPOIIECCOB KHU3IHENEATEITLHOCTH MEXKY COOOH;

v/ CpaBHUBATh IPOIIECCHI )KU3HEACSITEIHPHOCTH PA3IMUYHBIX OPraHU3MOB;

Yuenuk nonyuum eozmosrrcnocme nayuumuca

V' npumensime noyueHHble 3HAHUS 8 NOBCCOHCEHOU HCUZHUL

v\ Haxooume ungopmayuio 0 NPoOCMENWUX 6 HAYYHO-NONYIAPHOI
aumepamype, OUOIO2UYECKUX CN08APAX, CNpABOYHUKAX, HMnmepnem
pecypce, aHAIU3UPOBAMb U OYEHUBAMb ee, Nepesooumv U3 0O0HOU
G opmwl 6 Opyeyo;

v\ ocHosam  uccnedosamenvckou — OesmenbHOCmU N0 USYYEHUIO
OOHOKIIEMOYHbBIX, — GKIIOUASL  YMeHUus  QopMyauposams  3a0auu,
npeocmasiimes pabomy Ha 3auumy u 3auuyams ee.

v opuemmuposamocs 6 cucmeme MOPANbHbIX HOPM U YEHHOCMEU No
OMHOULEHUIO K 00BEKMAM HCUBOL NPUPOOBL,

v’ pabomame 6 2pynne c6epCmMHUK08 NPU PeuLeHUY NO3HABAMETbHBLX
3a0au, NIAHUPOBAMb COBMECMHYIO 0esIMeIbHOCb, VUUMbl8amb
MHEHUE OKPYICAIOWUX U A0EKEAMHO OYEHUBAMb COOCMEEHHbII KA
8 0esimebHOCMb 2PYNNbL.

cobnodams npasuia pabomol 8 Kabuneme OuoOLO2UU, C OUOIOCULECKUMU

npubopamu u UHCMPYMEHMAamu,

v\ K IpUpOJie KaK UCTOYHUKY KM3HU Ha
3emue, OCHOBE caMoro ee
CyLIECTBOBAHUA, HYXIAIOUIEHCI B
3alIUTe U TOCTOSSHHOM BHHMAHHU CO
CTOPOHBI YEJIOBEKA

v\ K 3HaHMAM KaK HHTEIUIEKTYalbHOMY
pecypcy, obecreunBaroneMy
Oyayliee 4elOBEeKa, KakK pe3yibTary
KPOTIOTJIMBOTO, HO YBJICKATEIBHOTO
y4eOHOrO Tpya

v\ K 3JI0pOBBI0O KaK 3al0ry IOJrOH M
aKTUBHOM JKW3HW 4YeEJIOBEKa, €ro
XOPOIIIETro HACTPOCHUS "
ONTHMHCTHYHOTO B3TJIsAIa HA MU

2. MOOYXJIeHne 00yJaronIuxcsi coOM0IaTh Ha
ypoKe OOIICTPUHSATBIE HOPMBI TTOBEICHHSI,
rpaBujia OOIICHUS

3. ucnomp3zoBanne MKT u aucTaHIIMOHHBIX
00pa3oBaTEeNbHBIX TEXHOJIOTHH  00y4YeHUsI,
o0ecreynBaronNX COBpEMEHHbIE aKTUBHOCTU
00ydJaronuxcs

4. TmpUMEHEHHE Ha YpPOKE HMHTEPAKTUBHBIX
dhopm paboThl yJamuxcs

5. WHUIIMUPOBAHHE u MOJIepPIKKa
HUCCIIEN0BATEIbCKON u MPOEKTHOM
NeATEIbHOCTH IKOJBbHUKOB B

paMKax peajin3alnuu UMU WHAUBUAYAJIbHBIX U
IpyHnIIoBbIX UCCIICAOBATCIBCKUX ITPOCKTOB

Tema 4. «Ilutanue
JKHBBIX OPraHNU3MOB)

5/4

v AaBaTb OIIPCACICHHA INOHATUAM U TCPMUHAM: «IIOYBCHHOC IMUTAHHUC)),
«BO3AYHIHOC IMUTAHUECY, «XJIOPOILIACT», ((q)OTOCI/IHTCL’s», «IIUTAHHUC,
«OBIXAHUCY, «TPaHCHIOPT BCHICCTB», «BBIACIICHUC), <«JIUCTOIAI»,
«oOMeH BCIICCTB», «XOJOAHOKPOBHBLIC KMUBOTHBICY», (TCIIJIOKPOBHBLIC
JKHBOTHBEIC), «OTIOpHaA CHUCTCMaA», «CKCJIICT», «ABHXXCHHUC),
«PpasagpaxKuMocCTb», «HCPBHAsA CHUCTCMa», <«OHIAOKpPUHHAA CHUCTEMa»,
«pe(bnelcc», «PAa3MHOKCHUCH, «ITOJIOBOC PA3SMHOKCHHUCY, «becmonoe
PAa3MHOXKCHHUCH, KITOUKOBAHUCY, «T' epMa(I)pOJII/IT», «OTIJIOAOTBOPCHUCH,
«OMBUICHUCY, «POCT», «PA3BUTHUCH, KIIPIAMOC PA3ZBUTUCH, «KHCIIPAMOC

1. Co3zpmanue OnarompusTHBIX YCIOBUN IS
Pa3BUTHUSA COLMAIBHO 3HAYMMBIX OTHOILIEHUMN
IIKOJIBHUKOB U, IPEXIE BCEro, HEHHOCTHBIX
OTHOIIICHUIM:

v\ K NpUpOJie KaK MCTOYHHKY JKU3HH Ha
3emue, OCHOBE CaMoro ee
CYILIECTBOBAHHUS, HYXKIAKILIECUCI B
3al[UTe U MOCTOSSHHOM BHHUMAHHMHU CO
CTOPOHBI YEIIOBEKA




pa3BHUTHEY.

v ONUCHIBATH OPraHbl U CUCTEMBI, COCTABIISIONINE OPraHU3MbI PACTCHUN
Y KUBOTHBIX, ONPEACTATH UX, IOKa3bIBaTh HA TAOIUIIAX;

v/ Ha3bIBaTh OCHOBHBIC MPOIIECCHI JKU3HEACATEIHHOCTH OPTaHU3MOB H
OOBSACHATD UX CYIIHOCTB;

v/ HaOmoIaTh 32 OMOJOTUYECKHMH MPOIIECCaMH, OMUCHIBATh WX, JENIATh
BBIBO/IbBI,

v\ HWCClemoBaTh  CTPOCHHWE  OTJACIBHBIX ~ OPraHOB  OPraHU3MOB,
(buKCUpoBaTh CBOM HAOIIOJACHUS B BHJIC PUCYHKOB, CXEM, TaOJIHII;

v" 000CHOBBIBATH CBSI3b MTPOIIECCOB KUZHEACITSILHOCTH MEX Ty COOOH;

v CpaBHUBATH MPOIIECCHI KUIHEACITCITLHOCTH PA3IMIHBIX OPTaHU3MOB;

Yuenuk nonyuum eo3zmorcnocmo nayuumaocs

V' npumensimo nonyyeHHvle 3HAHUSA 6 NOECEOHEEHOU JHCUSHU,

v\ Haxooume unpopmayuio 0 NpocMenuux 6 HAYYHO-NONYIAAPHOU
aumepamype, OUONIOSUYECKUX CILOBAPSX, CHPABo4HUKax, Hnmepunem
pecypce, aHaIU3UpPO8amMsv U OYEHUBAMb ee, NepesoOUmsb U3 O0OHOU
G opmwl 6 Opyeyo;

v\ ocnoeam  uccre0o6amenvpckol  OesmenbHOCmuU N0 U3YYEHUIO
OOHOKIIEMOYHbIX,  BKIIOUA  YMeHus  opmyiuposams  3a0ayu,
npeocmasiams pabomy Ha 3awumy u 3auuams ee.

v\ opuenmuposamvca 6 cucmeme MOPALbHLIX HOPM U YEHHOCmEl No
OMHOWEHUIO K 00BEKMAM JHCUBOU NPUPOODL,

v\ pabomamw € 2pynne ceepcmHuUK08 NP peuteHull NO3HABAMENbHbIX
3a0au, NIAHUPOBAMb COBMECMHYIO 0esIMeNbHOCTb, VHUMbIBAMb
MHEHUEe OKPYACAIOWUX U AOEKBAMHO OYEHUBAMb COOCEEHHDbI 8KAO
8 0esamenbHOCMb 2PYNnbl.

cobnodams npasuia pabomol 8 Kabuneme OuoOLO2UU, C OUOIOSULECKUMU

npubopamu U UHCMPYMEeHMAamu;

v\ K 3HaHMSAM KaK HMHTEIEKTYaIbHOMY
pecypcy, obecreynBaronemMy
Oynyliee 4enoBeKa, KaK pe3ysbTaTy
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO
y4eOHOro Tpya

v\ K 3JI0pOBBI0 Kak 3aJlory JOJIIOM
aKTUBHOM JKW3HW 4YEJIOBEKa, €ro
XOPOIIETO HACTPOCHUS "
ONTHMHCTUYHOTO B3TJISAa HA MU

2. MOOyXJIeHne 00yJaronuXxcsi CoOM0IaTh Ha
ypoKe OOMICTIPUHSATBIE HOPMBI TTOBEICHHSI,
npaBujia OOIIECHUS

3. ucnons3osanne MKT u OucTaHITMOHHBIX
00pa30BaTeIBHBIX TEXHOJOTHH  OOyJeHUs,
00ecCIeYrBarONINX COBPEMEHHBIE aKTHBHOCTH
00ydJaronuxcs

4. TpUMEHEHHE Ha YpPOKEe MHTEPAKTHUBHBIX
dbopm paboThl ydanuxcst

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

paMKax p€aiu3aliuyi UMH HHIUWBUAYAJIbHBIX U
I'pYHIIIOBBIX UCCIIEA0BATCIBCKUX ITIPOCKTOB

Tema 5.
«Kn3nenesaTeJbHOCTh
OpPraHu3MoB»

8/8

v AaBaTb OIIPCACICHHA INOHATUAM U TCPMUHAM: «IIOYBCHHOC IMUTAHHUC)),
«BO3AYHIHOC IMUTAHUECY, «XJIOPOILIACT», ((q)OTOCI/IHTCL’s», «IIUTAHHUC,
«OBIXAHUCY, «TPaHCHIOPT BCHICCTB», «BBIACIICHUC), <«JIUCTOIAI»,
«oOMeH BCIICCTB», «XOJOAHOKPOBHBLIC KMUBOTHBICY», (TCIIJIOKPOBHBLIC
JKHBOTHBEIC), «OTIOpHaA CHUCTCMaA», «CKCJIICT», «ABHXXCHHUC),
«PpasagpaxKuMocCTb», «HCPBHAsA CHUCTCMa», <«OHIAOKpPUHHAA CHUCTEMa»,
«pe(bnelcc», «PAa3MHOKCHUCH, «ITOJIOBOC PA3SMHOKCHHUCY, «becmonoe
PAa3MHOXKCHHUCH, KITOUKOBAHUCY, «T' epMa(I)pOJII/IT», «OTIJIOAOTBOPCHUCH,
«ONBUICHUCY, «POCT», «PA3BUTHUCH, KIIPIAMOC PA3ZBUTUCH, «KHCIIPAMOC

1. Co3zpmanue OnarompusTHBIX YCIOBUN IS
Pa3BUTHUSA COLMAIBHO 3HAYMMBIX OTHOIIEHUM
IIKOJIBHUKOB M, IPEkKJE BCEro, UEHHOCTHBIX
OTHOIIICHUIM:

v\ K NpUpOJie KaK MCTOYHHKY JKU3HH Ha
3emue, OCHOBE CaMoro ee
CYILIECTBOBAHHUS, HYXKIAKILIECUCI B
3al[UTe U MOCTOSHHOM BHMMAaHHHU CO
CTOPOHBI YEIIOBEKA




pa3BHUTHEY.

v ONUCHIBATH OPraHbl U CUCTEMBI, COCTABIISIONINE OPraHU3MbI PACTCHUN
Y KUBOTHBIX, ONPEACTATH UX, IOKa3bIBaTh HA TAOIUIIAX;

v/ Ha3bIBaTh OCHOBHBIC MPOIIECCHI JKU3HEACATEIHHOCTH OPTaHU3MOB H
OOBSACHATD UX CYIIHOCTB;

v/ HaOmoIaTh 32 OMOJOTUYECKHMH MPOIIECCaMH, OMUCHIBATh WX, JENIATh
BBIBO/IbBI,

v\ HWCClemoBaTh  CTPOCHHWE  OTJACIBHBIX ~ OPraHOB  OPraHU3MOB,
(buKCUpoBaTh CBOM HAOIIOJACHUS B BHJIC PUCYHKOB, CXEM, TaOJIHII;

v" 000CHOBBIBATH CBSI3b MTPOIIECCOB KUZHEACITSILHOCTH MEX Ty COOOH;

v CpaBHUBATH MPOIIECCHI KUIHEACITCITLHOCTH PA3IMIHBIX OPTaHU3MOB;

Yuenuk nonyuum eo3zmorcnocmo nayuumaocs

V' npumensimo nonyyeHHvle 3HAHUSA 6 NOECEOHEEHOU JHCUSHU,

v\ Haxooume unpopmayuio 0 NpocMenuux 6 HAYYHO-NONYIAAPHOU
aumepamype, OUONIOSUYECKUX CILOBAPSX, CHPABo4HUKax, Hnmepunem
pecypce, aHaIU3UpPO8amMsv U OYEHUBAMb ee, NepesoOUmsb U3 O0OHOU
G opmwl 6 Opyeyo;

v\ ocnoeam  uccre0o6amenvpckol  OesmenbHOCmuU N0 U3YYEHUIO
OOHOKIIEMOYHbIX,  BKIIOUA  YMeHus  opmyiuposams  3a0ayu,
npeocmasiams pabomy Ha 3awumy u 3auuams ee.

v\ opuenmuposamvca 6 cucmeme MOPALbHLIX HOPM U YEHHOCmEl No
OMHOWEHUIO K 00BEKMAM JHCUBOU NPUPOODBL,

v\ pabomamw € 2pynne ceepcmHuUK08 NP peuteHull NO3HABAMENbHbIX
3a0au, NIAHUPOBAMb COBMECTHYIO 0esiMelbHOCTb, YUUMbLEANb
MHEHUEe OKPYACAIOWUX U AOEKBAMHO OYEHUBAMb COOCEEHHDbI 8KAO
8 0esamenbHOCMb 2PYNnbl.

cobnodams npasuia pabomol 8 Kabuneme OuoOLO2UU, C OUOIOSULECKUMU

npubopamu U UHCMPYMEeHMAamu;

v\ K 3HaHMSAM KaK HMHTEIEKTYaIbHOMY
pecypcy, obecreynBaronemMy
Oynyliee 4enoBeKa, KaK pe3ysbTaTy
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO
y4eOHOro Tpya

v\ K 3JI0pOBBI0 Kak 3aJlory JOJIIOM
aKTUBHOM JKW3HW 4YEJIOBEKa, €ro
XOPOIIETO HACTPOCHUS "
ONTHMHCTUYHOTO B3TJISAa HA MU

2. MOOyXJIeHne 00yJaronuXxcsi CoOM0IaTh Ha
ypoKe OOMICTIPUHSATBIE HOPMBI TTOBEICHHSI,
npaBujia OOIIECHUS

3. ucnons3osanne MKT u OucTaHITMOHHBIX
00pa30BaTeIBHBIX TEXHOJOTHH  OOYyYeHUs,
00ecCIeYrBarONINX COBPEMEHHBIE aKTHBHOCTH
00ydJaronuxcs

4. TpUMEHEHHE Ha YpPOKEe MHTEPAKTHUBHBIX
dbopm paboThl ydanuxcst

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

paMKax p€aiu3aliuyi UMH HHIUWBUAYAJIbHBIX U
I'pYHIIIOBBIX UCCIIEA0BATCIBCKUX ITIPOCKTOB




KAJIEHJAPHO-IIOYPOYHOE IINTAHUPOBAHUE

Hara Ne ni/m Tema ypoka JleMoHcTpanus Hcnonszyemoe
Ilnan/dakr JlaGopaTopHble n obopynosanue, LIOP
‘ ‘ npaKTH4YecKkne padoTsl
1.09 1 1. CraproBas pabota. buoJiorusi kKak Hayka. Bxo1HO# KOHTPOJIB
8.09 2 2. Co0OnoneHue MPaBWJ NOBedeHHS] B OKpPY:Kamouieil cpeje.
Bepexxnoe otHomenue k mnpupoae. Oxpana OHOJOrHYECKHX
00bEeKTOB.
Tema 1. «OTIM4Me :KMBOT0 OT HEKHUBOI0»

15.09 3 1. MeTtoabl M3y4YeHHsl KUBBIX OPraHu3MoB. Poab GuoJjornu B [udposas
MO3HAHMM OKPY/KAIOUIEr0 MHpPa M B NPAKTHYECKOil AesATeIbHOCTH naboparopus 1o
moneii. IlpaBuna paGorel B KaOuHeTe OHOJIOTMH  C ounosorun, uPpoBoI
0MoJIorMYecKMMH NPUOOPaMHU U HHCTPYMEHTAMH. MHUKPOCKOTI

22.09 4 2. Pasznmuyme Tel )KMBOW M HE KUBOW mpuposl. CBoiicTBa skMBBIX | [1/p 10 TemMe «MeTo1bI
OPraHu3MOB: CHIPYKMYPUPOBAHHOCHb, WETOCMHOCHb, OOMEH | U3yYCHUS KUBBIX
BellleCTB, IUTaHWe, JbIXaHWEe,  BBIJCICHUE, /JABUKEHHE, | OPraHU3MOB)»
pa3MHOKeHHe.

29.09 5 3. CaoiicTBa XKUBBIX OpPraHu3MOB: pOCT, pa3BHTHE,

Pa3apakKuMOCTh, NPHUCHOCO0IEHHOCTDb, HACAEOCHBEHHOCHb U
U3MEHYUBOCHb.
6.10 6 Okckypeus «OCeHHME SIBJIEHUS B )KU3HU PACTECHUM U )KUBOTHBIX».




13.10 7 4.  Oco0eHHOCTM  XMMHMYECKOr0 €OCTaBa  OPraHM3MOB:
HeOpraHuvecKkue BelecTBa, MX pojib B OpraHu3Mme.
20.10 8 5. Oco0eHHOCTH  XMMHYECKOr0 COCTaBa  OPraHU3MOB:
HeOpraHuYeckHe M OpPraHuyeckHe BellecTBa, HX PpoJib B
opraHusme.
KieTounoe cTpoeHue opraHu3sMoB
3.11 9 1. KileTka — oCHOBa CTPOEHHSI M KH3HEIeSITETbHOCTH OPraHNU3MOB.
Hcmopus usyuenus xnemxu. Memoovt usyuenus xinemxu. [Ipuoop,
OTKPBIBAIOIINI HEBUINMOE.
10.11 10 2 JlabopatopHas paGora Ne 1. «M3yuenme ycrpoiicrBa | JlaboparopHas padota Ne 1. | Ludposoit mukpockon,
YBEJIUYHUTEJIbHBIX NIPUOOPOB U MPABWJI PA0OTHI C HUMW». «3yuenue YCTPOMCTBA | MMKponenpnapat
YBEITUYUTEIBHBIX TPHOOPOB H
npaBui pabOTHI C HUIMM.
17.11 11 3. CTpoeHHUe M )KH3HETEATETbHOCTD KJIETKH.
24.11 12 4. Tsoe mepBoe wucciemoBanue. JKuoe u HexuBoe moxa | JIaboparopnas pabora Ne 2 | Iudposoii
MuKkpockorioM. JlaboparopHast padota Ne 2 «PaccmartpuBanue noj | «PaccmarpuBanue I0JI | MHKPOCKOII
MHUKPOCKOTIOM TY3bIPbKOB BO3/JyXa M KIETOK 3€JICHOIO JIMCTa | MUKPOCKOIIOM My3bIPEKOB
pacTeHus» BO3JyXa U KJIETOK 3€JEHOr0
JMCTa PACTEHUS
1.12 13 5. OHOKIIETOYHBIE U MHOTOKIIETOUHBIE Opranu3mbl. Jlabopatopuas | JlJaboparopnas pabota Ne3 | Iudposoii
pabora Ne3 «PaccmarpuBaHMe IO MHMKPOCKOIIOM KJeTok | «PaccmarpuBaHue IOJI | MHKPOCKOII
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOBY MHUKPOCKOTIOM KJICTOK
OJTHOKJIETOYHBIX u
MHOTOKJIETOYHBIX
OpPraHUu3MOBY




8.12 14 6./1abopaTopHas padora Ne 4 «IIpurorosyienue | JJaboparopnas pabora Ned | Buonornueckas
MHKpONpenapara KOMKHIbI delmyH Jyka (Msikorm mioga | «IIpurorosienue naboparopus,
TOMaTa)» MHUKpOIIpeIiapaTa KOXKHUIIbI I_[I/I(l)pOBOI\/‘I
YemIyu JTyKa (MSKOTH IJIOAA | MHKPOCKOII
TOMaTa)»
15.12 15 Uroroas kouTponpHas padoTa 3a 1 momyroaue
Pa3mHokKeHne )KUBBIX OPraHU3MOB
22.12 16 1. Pa3BuTne xu3Hu Ha 3emite.
12.01 17 2. Pazmuosxenue. BecrnoJioe u mosioBoe pazmuoskenue. IosoBbie
KJIeTku. Omioa0TBOpenne.
19.01 18 3. Pa3MHOkeHME KUBOTHBIX.
26.01 19 4.PasmHoxeHue pactenuii. [1oioBoe pa3sMHOKeHHE PacTeHMId.
Onnooomeopenue y 48emKogvlx pacmeHuil.
2.02 20 5. JJaboparophas padora Ne5 «M3ydenue crpoenus cemeHn» (O) JlaGopatopHass pabGota Ne5 | Buonornueckas
«3yuyenue CTpOEHUS | nabopartopus
cemenmn» (O)




9.02 21 6. BereraruBHoe pa3MHoxkeHue  pacTreHuil. Ilpuemsl

BBIPAIIMBAHUS U PA3MHOKEHUS PACTEHUI U yX0/1a 32 HUMH.

IInTanue ;KMBBIX OPraHU3MOB

16.02 22 1. Ilumanue. Nutanue pacrenuii. Bo3aymiHoe NMUTaHUE PACTEHUIA.
23.01 23 2. IlouBenHoe mutanue pacreHuil. Jlaboparopuas pabora Ne6 | JlaboparopHas pabora Ne6

«PaccmaTpuBaHue KOpHEN pacTEHUIN». «PaccmaTtpuBanue KOpHEHN

pacTeHuin».
2.03 24 3. [luranue KUBOTHBIX.
9.03 25 4. ITutanue OpraHu3MOB — ITAPA3UTOB.
Ku3HeeATEIbHOCTD OPraHN3MOB

30.03 26 1.3HaueHue MUHEPAJIbHBIX COJIEH B )KU3HU )KUBOTHBIX U YEJIOBEKA.
6.04 27 2.3HadyeHue BOABI U1 OpraHu3Ma. TpaHCIIOPT BELIECTB.




13.04 28 3. Iuma ucrounuk sHeprur. OOMeH BellecTB M NMpeBpalleHUs:
JHEPruu — MPU3HAK KUBBIX OPTaHU3MOB.

20.04 29 4. JIBwkeHue Kak croco0 I00bIYM PHEPrUu Ijsl Ku3HU. Onopa y
pacmenuil u HcueonHbIXx.

27.04 30 5. 3amac nuTaTeNnpHbIX BellecTB. PocT M pa3BuTHE OPraHu3MOB.

4.05 31 6. [vixanue opzanusma

11.05 32 Htorosas koHTpoapHAs paboTa 3a Kypc Onosioruu 5 Kiacca

18.05 33 7. Tpancnopm eewyecme, yoaienue npooyKmos 00Mena 6eujecma.

25.05 34 8. Koopounauus u pezynayusa pynkyuit opzanusma.
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