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Lean yyeOHOro npeamera
1. Osnagerb HayaJbHBIMM €CTECTBEHHOHAYYHBIMHM YMEHHSIMU IPOBOAUTH
HaOJIOICHUS], OMBITHI M U3MEPEHHUs, ONHUCHIBATh UX PE3YJbTaThbl, (HOPMYIUPOBATH
BBIBO/JIbI.
2. OcBOUTH 3HAHUSI O MHOTO00pa3uKu OOLEKTOB U SIBJICHHUI MPUPOJBI, O CBSI3U MUpa
KUBOM M HEKUBOU MPUPOJIbI, 00 U3MEHEHUSIX MPUPOJHON Cpeibl O] BO3IEHCTBUEM
YesoBeKa.

3agauu
1. Pa3BuTHe uHTEpeca K U3yUYEHUIO MPUPOJIBI B IPOLIECCE PEIICHMSI TO3HABATEIbHBIX
3a/1au.
2. YMeTh NMPUMEHSATh MOJyYEHHbIE 3HaHUS M YMEHHMS JJI1 PEUICHUS! MPaKTUUYECKUX
3alay B TOBCEAHEBHOM >XHM3HU, 0O€30MaCHOrO TOBEJCHMS B IPHUPOAHOU cpeje,
OKa3aHHE NIEPBOU MEAULIMHCKON ITIOMOIIb
3. Bocnurtanue NOJOXKUTETBHOTO 3MOLMOHAIBHO- LIEHHOCTHOTO OTHOILEHUS K
IPUPOJE, CTPEMIIEHUs JEHUCTBOBATH B OKPYXKAIOLIEH Cpeae B COOTBETCTBUU C
HKOJIOTMYECKMMHU HOPMaMH MOBEJIEHHUs, COOJII0IaTh 3I0POBBIA 00pa3 KU3HH.

«Touka pocta»
IIporpamma peajiu3dyercsi ¢ UCIOJIb30BaHUEM 000opyaoBaHus «Touka pocra»
€CTeCTBEHHO-HAYYHOIl U TeXHOJIOIrN4YeCKOi HANPABJIEHHOCTH.

Henn n 3agaun:
Couuann3anusi o0y4yaeMbIX  BXOXKJCHHE B MHUP KYJbTYPhl U COIUATBHBIX
OTHOIICHHH, 00ecreynBarollee BKIIOYEHUE YUalUXCs B TY WIM UHYIO TPYIITY WIH
OOLTHOCTh KaK HOCUTENEW ee HOpM, IIEHHOCTEH, OpHEeHTAallNii, OCBaUuBaeMbIX B
IpOoIIecCe 3HAKOMCTBA C MUPOM KUBOW TIPUPOJIBI.
Ilpuobienue K TO3HABATENIBHOW KYyJIbType KaK CHCTEME IO3HABATEIbHBIX
(Hay4HBIX) IICHHOCTEH, HAKOIUICHHBIX 00IIIECTBOM B cpepe OMOTOTHUEeCKON HAyKH.

Pa3BuTHe TmMO3HABaTEIbHBIX MOTHMBOB OOYYAIOIIMXCS, HAMPABICHHBIX Ha
MOJIyYeHUE 3HAHUNA O >KUBOM MPHUPOJE; IMO3HABATENBHBIX KAauyeCTB JIMYHOCTH,
CBSA3aHHBIX OBJAQJCHHEM METOJaMH W3Y4YeHHUs TMPUPOIbI, (HOpMUPOBaHHEM
WHTEJUICKTYaJbHBIX U TPAKTUICCKUX YMEHHM.

Co3nanue ycaoBWil i1 OBJaJCHUS  OOy4YaIONIMMHUCA  KIFOUEBBIMU
KOMIIETEHTHOCTSIMU: y4eOHO-TIO3HABATEIbHOW, WH(OPMAIMOHHOW, IIEHHOCTHO-
CMBICJIOBOW, KOMMYHUKATUBHOM.

B mpomecce dopmupoBaHus 3KCMEPUMEHTATIBHBIX YMEHHMHA YYEHUK O0ydaeTcs
MPEICTABIATh HHPOPMAIIUIO 00 UCCIIETOBAHNUN B YETHIPEX BUAAX:

B BepOanmpHOM: OMHCHIBATH HKCIIEPUMEHT, CO37aBaTh CIOBECHYI0 MOJEIb
DKCIIEpUMEHTa, (PUKCHpPOBaTH BHUMAaHHE Ha  H3MEPACMBIX  BEIUYHMHAX,
TEPMUHOJIOTHU.

B tabmmuHoM: 3amonHATh TAOMWITBI TaHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS
rpadukoB (MpU 3TOM y Y4YAIIUXCS BO3HUKACT IEPBUYHOE TMPEICTABICHUE O
MaciTadax BeJITuYuH).

B rpaduueckom: cTtpouth rpadukd 1o TAOJMUYHBIM JIaHHBIM, YTO Ja€T
BO3MOXKHOCTh I€peXojia K BBIIBI)KCHUIO THUIOTE3 O XapakTepe 3aBUCUMOCTHU
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MCXKAY BCIWMYHHAMU (HpI/I 9TOM YUYUTCIIb IIOKa3bIBACT IIPCHUMYIICCTBO B

BU3yallM3allMM  3aBUCHMOCTEH  MEXAy  BEIMYMHAMH,  HATJITHOCTh U
MHOTOMEPHOCTH).
dopMupoBaHWE  HCCIACAOBATEILCKMX  yYMEHHH  y4YallUXCs,  KOTOPBIC

BbIPpAXKAIOTCA B CJICAYIOIIUX JICUCTBUSX: OIpCACICHHUC HpO6JI€MBI; ITIOCTaHOBKA

HCCJICIOBATEIILCKOM 3a4a4H;
[InaHnupoBaHue pelIeHUd 3a/1a4l; TOCTPOCHUE MOJIEIICH; BBIIBHKEHNUE TUIIOTES;

AKCHEPUMEHTAJIbHAS IIPOBEPKA TUIIOTES.
AHanu3 JaHHBIX SKCIEPUMEHTOB WJIM HAOJIIOEHUH.
@opMyIMpOBaHUE BBIBOJOB.

Onucanue Mecta y4e0HOro nmpeaMera B y4eOHOM IUIaHe
Ha wu3yuenue npeamera Ouosiormu B S Kjacce OTBOAUTCS 2 yac B Hexaento, /0
gyacoB B r1oa (35 wHexpenb). CorjsacHO TroJIOBOTO KaJ€HAApHOro rpaduka u
pacniucanusi yueOHbIX 3anaTuil Ha 2023-2024 yu. rog.

YMK
npeame | Kia | KoJi- y4eOHHK aBTOPCKasi | METOJUYEC | KOHTPOJIBHO
T cc BO IporpamMmm KU1 -
qac a KOMIUICKT | U3MEPHUTEIIb
OB HBIE
MaTepHaIbl
ouomnor | 5 70 | buonorust 5-6 xn | buonorus: | buonorus:
us y4eOHHUK [JIs yd- 5-11 5-6
cst KJIACCBI: KJIACCBI:
obmeoOpa3oBaren | mporpaMMm | METOAUYEC
BHBIX bl. 1.H. KOE
YUPEKICHUM /| Ilonomape | mocobue(T.
T.C. CyxoBa, B.1. | Ba, B.C. | C. CyxoBa,
CtporaHos. Kyumenko B.1.
Benrana- I'pad, , O.A. CtporaHos.
2013-176 cp. KopHunos - M.:
au ap. BenTana—
Benrana- I'pad,
I'pad, 201e4. —
2014 112c.




Ilnanupyembie pe3yabTaThbl OCBOCHHS YUeOHOI0 IpeaMeTa, Kypca.

[IpeameTHbie pe3ynbTaThl O0yYeHUsI OMOJIOTHUU JTOJKHBI 00€CIIEYNBaTh:
dopMHUpOBaHUE IIEHHOCTHOT'O OTHOIIECHUS K JKMBOM MPUPOJIE, K COOCTBEHHOMY
OpraHu3My; TIOHUMaHHU€ poOJIM OUOJOTUU B (POPMHUPOBAHHH COBPEMEHHOMU
€CTEeCTBEHHO-HAYUYHON KapTHUHBI MUPA.
YMeHue NpuMEHSATh CHUCTEMY OUOJOTUYECKUX 3HAHMM: PACKPBIBATh CYIIHOCTh
KUBOT'O, Ha3bIBaTh OTJIMYUS KUBOTO OT HEXKUBOIO, MEPEUUCIATH OCHOBHBIC
3aKOHOMEPHOCTH  OpraHu3aiuu, (YHKIUOHUPOBAHUS OOBEKTOB, SBJICHUH,
IPOIIECCOB KUBOW MPHUPOJIbI, IBOJIOIMOHHOTO Pa3BUTHSI OPTaHHMYECKOTO MHUpa B
€ro €IMHCTBE C HEXKUBOM MPUPOIOM.

ChopMHUpOBAaHHOCTH TMPEJICTABICHUNH O COBPEMEHHOW TEOPUU DBOJIIOIUU U
OCHOBHBIX CBUJICTEIBCTBAX IBOJIOIUH.

Brnanenne ocHoBaMu MOHSATUHHOIO anmapaTa U Hay4YHOTO si3bIka OMOJIOTHH.
Hcnonp3oBanne W3y4eHHBIX TEPMHUHOB, TIOHSATHUW, TEOpHWM, 3aKOHOB U
3aKOHOMEPHOCTEH [Jii OOBSICHEHUS HAONIOJAEMbIX OHOJIOTHYECKHX OOBEKTOB,
SIBJICHUHW U TIPOLIECCOB; MMOHUMAaHHUE CIIOCOOOB MOTyUYEHUs] OMOJIOTHYECKUX 3HAHUM;
HaJM4HMe OIbITa UCMOJBb30BaHUSI OMETO0B OMOJOTUM C IEIbI0 U3YUEHUS KUBBIX
00BEKTOB, OMOJIOTUYECKUX SIBIICHUHN U TIPOLIECCOB.

HaGmionenue, onucanue, NMpoBeACHUE HECIOKHBIX OMOJOTMYECKUX OIBITOB U
HKCIIEPUMEHTOB, B TOM 4YHUCJE C HCIOJIb30BAaHMEM aHAJOTOBBIX M IM(GPOBBIX
npuOOpPOB U UHCTPYMEHTOB.

« Touka pocra»:
Ilnanupyembie pe3yjbTaThl 00y4eHHUs

JIMYHOCTHBIE Pe3yJIbTATHI:
BocnuTanue poccuiickoil TpakIaHCKONW HMJICHTHYHOCTH: NMATPUOTH3MA, JIOOBH U
yBakeHus K OTeuecTByY, UyBCTBO IOPJIOCTH 3a CBOIO Ponuny.
Oco3HaHKe CBOEH ITHUYECKON MPUHAJICKHOCTH; YCBOCHHE T'YMAaHUCTUUYECKUX
U TPAJAUITMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHICKOT0 OOIIeCTBa.
Bocnuranue YyBCTBa OTBETCTBEHHOCTH u J10JIra nepen
Ponunoii;popmupoBaHue OTBETCTBEHHOTO OTHOIIEHUSI K OO YYEHHIO, TOTOBHOCTH H
CIIOCOOHOCTH 00YYaIONIMXCSI K CAaMOPAa3BUTHIO M CaMOOOpPAa30BaHUIO HA OCHOBE
MOTHBAaIlMd K OOYYCHUIO W IIO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHUIO
JanbHEHIIeH HHIUBUYAIBHON TPACKTOPUH 00pa3oBaHus Ha 6a3e OPUEHTUPOBKHU B
Mupe Tpodeccuii ¢ y9eTOM YCTOWYMBBIX MTO3HABATEIBHBIX HHTEPECOB.
3HaHUE OCHOBHBIX MPUHIIMIIOB U MPABUJI OTHOLIEHHUS K KUBOW MPUPOJIE, OCHOB
3I0POBOT0 00pa3a KU3HU U 37J0POBbE COEPETAIOIINX TEXHOIOTHH.
CdopMupoBaHHOCTHh TIO3HABATEIBHBIX WHTEPECOB W MOTHBOB, HAIPaBICHHBIX
Ha U3y4YE€HUE KUBOU MPUPO/Ibl; UHTEIIEKTYaIbHBIX YMEHHUM (JI0Ka3bIBaTh, CTPOUTH
paccyXIeHusl, aHaJIU3UpPOBaATh, AENATh BBIBOJIbI), SCTETUYECKOTO OTHOIICHUS K
KHMBBIM 00BEKTaM.
@opMHUPOBAHUE JTUYHOCTHBIX MPEICTABICHUN O LIEHHOCTH MPHUPOJIbI, OCO3HAHHE
3HAYMMOCTH OOLIHOCTH TJI00AJIBHBIX MPOOJIEM YeIOBEUECTBa.



dopMupoBaHWE  YBAXKWUTEIHLHOTO OTHOIICHUS K  HCTOPHH, KYJIbTYype,
HAI[MOHATBHBIM OCOOCHHOCTSAM M 00pa3y >KU3HU APYTUX HAPOJIOB; TOJIEPAHTHOCTH
¥ MHUPOJIOOMS, OCBOGHUE COIMAIbHBIX HOPM U MPABWIJI TOBEACHUS, pojieil u Gpopm
COLIMANbHONW JKU3HM B TPyNmax U COOOIIECTBaX; ydacTHe B IIKOJHHOM
CaMOyTpaBICHUH W OOIIECTBEHHOW KU3HU B Ipe/esaX BO3PaCTHBIX KOMITETCHITHMA
C Y4YETOM pPETHOHAIBHBIX, AITHOKYJIbTYPHBIX, COIUAIBHBIX W DKOHOMHYECCKUX
0COOEHHOCTEH.

Pa3BuTHe CO3HaHWS W KOMIIETCHTHOCTH B PEIICHUHM MOPAIBbHBIX MPOOIEeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (HOpPMHpPOBAHHE HPABCTBEHHBIX YYBCTB M
HPaBCTBEHHOTO TIOBEJICHHUS, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHHA K
COOCTBEHHBIM TIOCTYIIKA.
dopmMupoBaHUE  KOMMYHUKATHBHOW  KOMIICTCHTHOCTH B OOIICHHH  H
COTPYIHHYECTBE CO CBEPCTHUKAMH, CTaplIUMH W MIAIIIAMUA B TPOIECCe
o0Opa3oBaTeIbHON, OOIIECTBEHHO IMOJIE3HOH, Y4YeOHO HCCIIeNOBaTEIbCKOMH,
TBOPUYECKOW U APYTMX BUJOB JACATEIHBHOCTH.

MeTanpeaMeTHBIMH Pe3yJbTATAMH OCBOCHHUS OCHOBHOH 00pa3oBaTelbHON
IporpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs SIBISIOTCS:

YMeHHEe CaMOCTOSITENIbHO ONPECNATh IEIH CBOEro OOyYeHHs, CTaBUTh
dopmynupoBaTh i ceOs HOBBIE 3aaudn B ydyebe U TO3HABAaTEIbHOU
JeSTENbHOCTH, pa3BUBaTh MOTHBBI M HMHTEpPEChl CBOEH TMO3HaBaTEIbHOM
NEeSTENbHOCTH, pPa3BUBaTh MOTHBBI M HMHTEPECHl CBOEW I[MO3HaBAaTEIIbHOU
JEeSITEHHOCTH.

OBnazieHNe  COCTaBISIOIIMMU  HCCIEOBATENIbCKOM M MPOEKTHOM
NeSITENbHOCTH, BKJIIOYAsi YMEHUE BUIETh TPOOIEMY, CTaBUTh BOIIPOCHI, BBIJIBUTATh
TUIOTE3bl, J1aBaTh OMPEJCICHHUS TMOHATUAM, KiIacCu(UIMPOBaTh, HAOIIOAATh,
POBOAUTH JKCIEPUMEHTHI, JeNiaTh BBIBOABI W 3aKIIOUEHHUS, CTPYKTYPHUPOBATH
MaTtepual, OObICHSITh, I0Ka3bIBATh, 3AIIUINATH CBOU UJICH.

YMenne paboTaTth ¢ Pa3HBIMH HCTOYHUKAMH OMOJOTUYECKON HHGPOpPMAIINHU:
HaXOAUTh OHMOJOTUYECKYI0O HH(POPMAIMIO B PA3TUYHBIX HCTOYHHUKAX (TEKCTe
yuyeOHUKA, HAY4YHO TMOMYJSIPHOM JHUTeparype, OWUOJOTHYECKUX CIIOBApAX U
CIIPaBOYHUKAX), aHATU3UPOBATH U OIIEHUBATH WH()OPMAITHIO.

YMeHrne caMOCTOSITENIbHO TJIAaHUPOBATh MYTH JOCTUKEHUS IIeJieH, B TOM YHCIIe
aNbTePHATUBHBIC, OCO3HAHHO BBHIOMPATh Haubosiee HPGHEKTHUBHBIE CIHOCOOBI
penieHus: y4eOHBIX U MO3HABATEIBHBIX 33/1a4;YMEHUE COOTHOCUTH CBOM JICHCTBUS
C IUIAHUPYEMBIMU Pe3yJbTaTaMH, OCYIIECTBIATh KOHTPOJb CBOCH NEATETLHOCTH B
MpoIecce JOCTHKEHHUS PEe3yNbTaTa, OMPEAessaTh CIIOCOOBI NEHCTBUHA B pamKax
MPEVIOKEHHBIX YCIOBUI W TpeOOBaHUN, KOPPEKTUPOBATh CBOM JIEHCTBUS B
COOTBETCTBHH C W3MEHSIOMIEHCS CUTYyaIMe;BIaICHHEe OCHOBAMHU CaMOKOHTPOJIS,
CaMOOIICHKH, TPHWHITHS PEHICHUS W OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B
y4eOHOW W TO3HABATEIBHOW NEATeIbHOCTH;CIIOCOOHOCTh BHIOMPATH IIENIEBHIE U
CMBICIIOBBIC YCTAHOBKHM B CBOMIX JICUCTBHSIX M MOCTYIIKAaX 1O OTHOIICHHUIO K KHBOU
MPUPO/IE, 37I0POBBIO CBOEMY M OKPY>KAIOIIHUX.

YMeHue co3gaBaTh, NMPUMEHSATH W TPEOOpPa3OBBHIBATH 3HAKA W CHUMBOJIBI,
MOJENIA W CXEeMbl IJIsi penieHUs y4eOHBIX W IMO3HABATENBHBIX 3aJ]1a4;yMEHUE
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OCO3HAaHHO HCIIOJIb30BAaTh PEUEBBIC CPENCTBA IS JIUCKYCCHH M apryMEHTAIHH
CBOCH TO3MWIMH: CpaBHUBATh pa3Hble TOYKH 3pEHUs, apryMEHTHUPOBATh W
OTCTaMBaTh  CBOIO  TOYKY  3PCHHMSI.YMEHHE  OpraHH30BBIBaTH  y4deOHOE
COTPYIHHYECTBO M COBMECTHYIO MACSITENBHOCTh C YYUTENIEM M CBEPCTHHKAMH,
paboTaTh MHANBUAYATHHO B TPYIIIIE.

Haxonuth oOmiee pemieHne paspemars KOHGIUKTH HA OCHOBE COTJIACOBAHUS
MO3UIHHA y4€Ta HHTEPECOB, GOPMYyITUPOBATh, APTYMEHTUPOBATh U OTCTaWBATh CBOE
MHEHHE;pOPMUPOBAHNE W PA3BUTHE KOMIETEHTHOCTH B O0JACTH MCTOIB30BaHUS
MH(OPMAIMOHHO — KOMMYHHUKATUBHBIX TexHonoruil (MKT xomnereHuuit).
IIpenmeTHBIE pe3yJbTaTaThI:

YCcBOGHHE CHCTEMBI HayYHBIX 3HAHWNA O KUBOW MPUPOAEC M 3aKOHOMEPHOCTSIX
e€  pasBuTHA IS dbopmMupoBaHus COBPEMEHHBIX  TpEACTABICHUMN
€CTECTBEHHOHAYYHOU KapTHHE MHUPA.

dopmupoBaHKE TEPBOHAYATBHBIX CHUCTEMATH3HMPOBAHHBIX MPEICTABICHUNA O
OWonormueckux O00BEKTax, TMpoleccax, SBICHUAX, 3aKOHOMEPHOCTIX, 00
OCHOBHBIX OHOJIOTUYECKUX TEOPHSIX, 00 IKOCHCTEMHON OpraHW3allid KU3HH, O
B3aWMOCBSI3M JKHBOTO W HEKHMBOTO B Ouochepe, O HACICICTBEHHOCTH W
M3MEHYHMBOCTH; OBJIAJICHUE TIOHATUHHBIM armaparoM OWOJIOTHH, MPUOOPETCHUS
OTIBITA MCIIOJIb30BAHUSI METOJIOB OMOJIOTHYECKON HAYKH H IMPOBEICHUS HECIOKHBIX
OMOJIOTUYECKUX IKCIEPUMEHTOB ISl U3YUEHUS KUBBIX OpPraHM3MOB U YeJIOBEKa,
IPOBEJICHNE YKOJIOTHYECKOTO MOHUTOPUHTA B OKPYXKAIOIIEH Cpelie.

dopMUpOBaHHE OCHOB PKOJIOTMYECKOM TPaMOTHOCTH; CIOCOOHOCTH OLIEHUBATh
MOCIIEJICTBUSL JIEATEILHOCTH YeJOBEKa B MPUPOJIE, BIUsSHHUE (PAKTOPOB pucKka Ha
3JI0POBbE YEJIOBEKA.

YMeHue BbIOWpATh 1ENEeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX ACHCTBHUSAX U
MOCTYIKaX M0 OTHOIIECHUIO K KUBOM MPHUPOJIE, 3I0POBbIO0 CBOEMY U OKPYKAIOIIHUX,
OCO3HAHHUIO HEOOXOIWMOCTH JCHCTBUU IO COXpaHEHHIO OHOpa3zHOOOpa3us W
PUPOIHBIX MECTOOOUTAHUH, BUIOB PACTCHHUI M >KUBOTHBIX; OBJIAJICHUE METOIAMHU
OMOJIOrMYEeCKON 0OBEKTOB U MPOIIECCOB.

[locTtanoBka OMOJOTMYECKUX HKCIEPUMEHTOB OOBSICHEHHE PE3yJIbTaTOB;
(GopMupoBaHue NPECTABICHUNA O 3HAYEHUM OMOJOTMYECKHMX HAayK B PEIICHUU
JOKAJNBbHBIX M  I[JIOOANBHBIX  JKOJOTMYECKHX  MpoljeM, HeoOXOJUMOCTH
palMOHAIBHOIO HPUPOJIONOIB30BaHUS, 3aAIIUTHl 3J0POBbsS JIIOJEH B YCIOBHUIX
OBICTPOTO M3MEHEHUS PKOJIOIMUECKOr0 KauecTBa OKPYXKAlOIIe cpeibl; OCBOCHHE
IPUEMOB OKa3aHUS MEPBOM MOMOIIM, pAaIlMOHAIbHON OpraHu3alMu Tpyda |
OTIbIXa, BBHIPANIMBAHWE W PAa3MHOXKCHHS KyJIbTYPHBIX PACTEHUUW W JOMAITHUX
’KUBOTHBIX, YX0/1a 32 HUMH.



Conep:kanue yueOHOIro nmpeamera.
Paszpgen 1. CtpoeHnne H )KU3HEAEATENbHOCTb dKMBbIX OPraHU3MOB.
Tema 1.01iIM4He KUBOT0 0T HEKUBOT' 0
MeTonbl M3y4YeHUs )KUBOM U HEKUBOW MPUPOJBI: ONBIT, HAOIIOJEHUE, OIMCAHUE,
U3MEpEHHUE.
JlaGopaTopHoe o0O0OpyJIOBaHHE M H3MEPUTEIbHBIE NPHOOPHL. 3HAKOMCTBO C
yBEIUYUTEIbHBIMU TpuOopamu. OOIIME TNpPU3HAKKA TeN KUBOW M HEKUBOU
npupoibl: Macca, popma, 1Ber, pasmep. Hanuuue B Tenmax >KMBOM M HEXKHBOU
IPUPOJIbI CXOIHBIX BEIIECTB.
BrisiBiieHUE ONBITHBIM MYTEM MPU3HAKA OPraHUYECKUX BEIIECTB OOYTTMBaHUS MIPU
ropeHun. benku, Kupbl, YIJIEBOJAbl BAXKHEHIIIME OPraHUYECKHWE BEIIECTBA,
HEOOXOAUMBIE JJIsI )KU3HHU.
Bona neobxonumoe ycnoue xu3Hu. CojiepkaHue BOJIbl U MUHEPATbHBIX COJIeH B
KUBBIX OpraHu3max. VICTOUHMKM OpraHUYE€CKHX BEIIECTB U MUHEPAIBHBIX COJICH
JUISL Pa3JIMYHBIX )KUBBIX OPTaHU3MOB.
CBoiicTBa KMBBIX OPTaHU3MOB OOMEH BEIECTB (JbIXaHWE, TUTAHUE, BBIJEICHNUE),
pOCT,  pa3BUTHUE,  PA3MHOXKEHUE,  Pa3APaKUMOCTh, HACJIEICTBEHHOCTb,
W3MEHUYUBOCTh. buojorus Hayka o *HUBOM.
OnbITHI B 1IOMAIIHHUX YCJIOBHUAX
«BbIsIBJICHHE CBOMCTB KMBbIX OPraHU3MOB B NpoLecce MPOPACTAHUS CEMSIH».
JKckypceus. JKuBasi M He:KUBasi IPUPOAA.
Tema 2. KiieTouHO€e cTpOEeHHE OPraHNu3MOB
Knerounoe crpoenne Oakrepuii, rpuOOB, pacCTEHUN, KHUBOTHBIX, YEJIOBEKA.
Bupycsl HekiierouHas hopma KU3HH.
CtpoeHue pacTUTEIBLHON U )KUBOTHOM KJIETOK, UX CXOACTBO W pazinune. OyHKIUU
KJIETOYHON MeMOpaHbl, IIUTOIIa3Mbl U sigpa. [loHstre 00 opraHougax KIETKH.
B3anMocCBs3b CTpOCHUS PACTUTEIHHON M )KHBOTHOM KJIETOK CO CITOCOOOM MUTAHHS
PAaCTEHUM U )KUBOTHBIX
[lmacTtunbl opraHouIbl PaCTUTEIILHOW KJIETKU. POJib XJIOpOILIacToOB. Y CTPOHUCTBO
MHKPOCKOIA.
IIpaBuma pabGotel ¢ Mukpockomom. Ilmecenp mox  MukpockoroM. Kiertka
OJHOKJIETOYHOI'0 OpPraHU3Ma CaMOCTOATENIBHOE >XUBOE CyllecTBO. Pasnenenue
KJIETOK MHOTOKJIETOYHOTO OpraHu3Ma 1Mo (QyHKIIUSIM.
B3auMocCBs3b CTpOEHUS KJIETOK C BBIMONHSAEeMOW umu (yHkiumed. [lonstue o
TKaHHU.
JlaGopaTopHasi pabota Nel. «3HAKOMCTBO ¢ MHKPOCKOIIOM»
JlabopaTtopHas padora Ne2.«[Ipurotosnenue mukpomnpemnaparta. PaccmarpuBanue
[I0J, MUKPOCKOIIOM IY3bIPBKOB BO3/1yXa U KJIETOK 3€JEHOIO JIMCTA PACTCHUSD)
JladopaTopHasi padora Ne3. «PaccMaTpuBaHHe MO MHKPOCKONOM KJIETOK
OJJHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHU3MOBY.
OJIHOKJIETOUYHBIX TPUOOB JPOKIKEI».
Tema 3. ’KusHeaesITeJIbHOCTh OPraHU3MOB



[IpogOIKUTENBHOCTh  KM3HU  Pa3HbIX  OPraHU3MOB.  DKCIEPUMEHTAIbHbIC
JTOKa3aTelIbCTBa ITOABIEHUS >KUBOro orT HexnBoro. Onbeitel . Penum m Bam
I'enmbmoHTA.

[TonoBoe u Gecmonioe pasMHOKeHHEe. MyKCKHe U KeHCKHe raMmeThl. OOpa3zoBaHue
surotbl. Pa3zButue 3apoppima. [losiBienue HoBoro opranuzma. CodeTaHue y
MMOTOMKOB MPU3HAKOB 000UX pOJUTENEH MPHU MOJIOBOM Pa3MHOKEHUH.

IlossBaeHME TOYHBIX KOMHUKM MATEPUHCKOIO OpraHu3Ma IIpd  OecroJIoM
pasMHOXKeHUU. becrnonoe u MOJIOBOE pa3MHOXKEHHUE Yy JKUBOTHBIX. Kietkw,
y4acTBYIOIME B TOJOBOM M OECIOJIOM pPa3MHOXXEHUM KUBOTHBHIX. [losoBoe u
Oecrniosioe pazMHOXKeHHE TUApbL. OOoemoiibie opraHu3Mbl. [[0kaeBOM uYepBb U
BUHOTpaHas yiIuTKa — repmadpoautsl. Mud o I'epmadpoaure.

[[BeToK, M0, ceMs — OpraHbl, CIyKalllue sl pa3MHOXKeHUs pacTeHui. [lonstue
0 TOJIOBOM Pa3MHOKEHHUH IIBETKOBBIX PACTEHU.

CtpoeHne CceMeHM, HECYIIEro 3apojbllll HOBOIO pacTeHus. becnoioe
Pa3MHOXKEHHE PACTECHUMW: YacTAMH, CTeOJIsl, KOpHS, JHUCThIMH, YCaMH | Jp.
3HaKOMCTBO C KOMHATHBIMH PACTEHUSIMHU, Pa3MHOXKAIOUIUMUCST 0€3 TOMOIIH
CEMSH.

3HavueHUE COJIHEYHOTO CBETa B KM3HM pacTeHui. OOpazoBaHue xyiopoduiia Ha
ceery. ComHile, XU3Hb M XJOpOoQWLII. DKCINEPUMEHTAIBHBIC IOITBEPIKICHUS
00pa3oBaHUs PACTCHHEM OPTaHUYECKUX BEIIECTB U3 HEOpraHuuyeckux (omblT Ban
I'eneMonTa). K.A. TuMups3eB o0 3HaUCHUH 3€IEHBIX PACTCHHUM Ha 3eMIIe.

Pons xopuent B ku3HM pacteHud. KopeHb — oOpraH MHUHEPAJIBbHOTO ITMTaHUS.
DKCNMEPUMEHTAIBHOE JI0KA3aTEeIbCTBO COJIEPKaHUSI B TIOUBE MUHEPAIBHBIX COJIEH.
Pacrenusg-xumnuku.

[IuTaHne >KUBOTHBIX W YEJIOBEKAa TOTOBBIMH OpPraHUYECKMMH BEIIECTBAMMU.
[TonsiTHE O paCTUTENBHOSIHBIX, XHUIIHUKAX M Tapasutax. Pa3sHooOpasue
IIPUCIIOCOOJICHHH Y )KUBOTHBIX, MUTAIOIMIMXCS Pa3HOM IHIICH.

HaGmronenune 3a muTaHWeM JOMAIIHMX JKUBOTHBIX. MHOrooOpasue mnapasuToB.
[Tpucrnoco6IeHHOCTh TApa3uTOB K OOMTaHWIO B opraHu3Me xo3suHa. [lapazutuzm
KaKk crmoco0 mnuranusa. OOmme mnpu3Haku TmapasuToB. Pons  mapa3suToB B
pEryJIMpOBaHUU YHCICHHOCTH JPYTUX OPraHU3MOB.

[Iytu mocTymieHuss MHUHEpaJbHBIX COJIEM B OpPraHU3M PACTCHUM, )XKUBOTHBIX W
JenoBeka. MuHepaabHbBIE COJIM, HeoOXoauMbIe YeoBeKy. bopr0a ¢ 3arps3HeHueM
MOYBBI, BOJIbI, TPOAYKTOB nuTaHusd. [loHsATHE O HUTparax, WX OTPULATEIBHOM
BJIMSTHUW HA OPTaHU3M.

Bona HEeoOXoammMoe yCIIOBHE JKHM3HHU, COCTaBHAS YacTh BCEX JKMBBIX OPTraHU3MOB.
DKCIepUMEHTAIbHBIE I0Ka3aTeIbCTBA HATMYMS BOJIBI B JKMBBIX OpraHusmax. Boja
PAaCTBOPHUTEND BELIECTB, BXOAAIIMX B COCTAB KUBOr0 opranu3mMa. Vcrapenue Boabl
JIACTHSIMH.

3HayeHWe  mpolecca  HWCHApeHWss B JKU3HU  JKMBBIX  OPraHU3MOB.
[Iprcnoco0I€HHOCTh JKMBBIX OPTraHU3MOB K JOOBIBAHUIO W COXPAHEHHUIO BOJIBI.
OxpaHa BOJBI YCIIOBUE COXPAHEHHUS )KU3HU HA 3eMIIE.



[Tuia uCTOYHUK SHEPrUr, HEOOXOAMMOM i KU3HU. PacTeHus npeoOpa3zoBarenu
sHeprun CoJyHIlA, CO3JaTeM OPraHMYEeCKOTO BElIeCTBA OOratoro 3HEPruei.
PacTuTenbHas nuima MCTOYHUK SHEPTHUH JJISI PACTUTEIbHOS THBIX )KUBOTHBIX.
PactutenbHOsIIHBIE KAaK UCTOUYHHMK SHEPTUU il XulHuKa. [Iporecc nutaHust Kak
MPOIECC TOJYUYSHHS DHEPTHUHU.

B3auMocBs3p clocOOOB MHUTAHUST PACTEHUM M >KUBOTHBIX C UX CTPOCHHEM U
00pa3oM XH3HH. AKTUBHOE TIEPEABIKCHNE CBOMCTBO JKUBOTHBIX.

Pa3zHooOpasue cmocoOOB mMEpeABIKEHUS JKMBOTHBIX. J[BMDKEHHE OpraHoB
pacTeHus. AKTHBHOE TEpPEBHKEHHE KaK CIOCOO JOOBIBaHHUS IHINM HCTOYHHKA
SHEPryuu, HEOOXOAUMOM JIJIS )KU3HHU.

CpaBHUTENbHAS XapaKTEPUCTUKA CBOOOJHOXKMBYIIETO YEPBS U YEPBsS-Mapa3uTa.
Habmronenue 3a IBHKEHHEM JOMAIITHUX >KUBOTHBIX.

3HayeHHWE 3alacHBIX MHUTATEIbHBIX BEIIECTB IS JKU3HEACATCIHPHOCTH OpraHu3Ma.
3aBUCUMOCTh pacXojJla SHEPruu OT oOpasza KU3HH. AKTHUBHBIA M TACCHUBHBIM
oTAbIX. Pacxo muTaTenbHBIX BEIISCTB B IIPOIIECCE POCTA U PA3BUTHS OpraHU3MA.
[TonsaTus o pocre opraHu3Ma 3a CUeT JelIeHHs KJICTOK. IloTpeOHOCTh KaxKIoun
KUBOM KJICTKU B TUTATEJbHBIX BEIIECTBAX HCTOYHHMKAX dHEpruu. Jlpixanue ooliee
CBOMCTBO *)HUBOr0. [ToHATHE 0 Ta3000MEHE.

Pons  opranoB  gpixamus B oOeclleUeHHWH  Mpoliecca  razooOMeHa.
DKCIIEpUMEHTAIbHOE  JIOKa3aTeIbCTBO  OTIMYMS  COCTaBa  BABIXaEMOI'0 U
BBIJIBIXaEMOT'0 BO3TyXa.

[Tpucrnoco6IeHHOCTh KUBOTHBIX U PACTCHHUH K MOJTYyUYCHHIO HEOOXOAUMOTO ISl X
KU3HHU KHUCIIopoa. JpIxaHue kak crmoco0 qo0bIBaHus dHEepruu. Pacxon kieTtkamu
KHUCJIOPO/Ia U MIUTATEIIbHBIX BEIIECTB.

[IpakTHyeckoe NpPUMEHEHHE 3HAHWKW O B3aUMOCBSI3U IIPOIICCCOB THUTAHUS U
IbIXaHUsI C JBWOKeHHMEM opraHusma. CocTaBleHHE W OOCYXKIACHUE «KOJCKCca
MOBEJICHUS» B TIpUPoJie (C yUETOM MECTHBIX yclioBHi). OOCyXKACHUE COaep KaHuUs
3aaHui ¥ (hOPM IMOJATOTOBKH OTYETA O ITOBEACHHOM padoTe.

IIpakTHyeckasi padoTa «YX0/1 32 KOMHATHBIMH PacTEeHHSIMH

IIpakTnueckan padora «IlogkapMJauBaHue NTHIL 3UM 0ii»

IIpakTuyeckas padora «HabaroaeHnne 3a pacxoaomM BOAbI B IK0JIE€ H B CEMbe)
JlaGopaTopHasi pabota Ned «M3yyeHue cTpoeHUusi ceMeHH (pacoau(ropoxa)y
JlabopaTopHas padora Ne5 «PaccmarpuBaHue KOpHel pacTeHH»

OnpITHI B IOMAIIHUX YcJI0BUsIX«BrIpanuBanue mieceHu Ha xiede». «3yuenne
rcnapeHus BOAbl JIUCThIMU»«3ydueHrne HarpaBIeHUsI pOCTa KOPHS»

«Touka pocTan:

JlabopaTtopHass paGora Ne 1 «M3ydeHue ycTpolcTBa YBeJIHYHUTEJIbHBIX

npudopos
JlaboparopHasi padora Ne 2 «3HAKOMCTBO € KJIE€TKAMH PACTEHU I
JladopaTopHasi padoTa Ne 3 «Hao0J/110/1eHue 32 nepeABHKeHHEM KHBOTHBIX)»



TemaTu4yeckoe IIIAHUPOBAHUE.

Ne HanmeHnoBaHue pasnena, TEMBI Kon-Bo gacoB
1 OTnnyue KUBOTO OT HEKHUBOTO 16
2 KiieTouHO€ CTpOeHne OpraHu3MoB 10
3 XKuzHenesTeqbHOCTh OPraHU3MOB 42
Peseps 2
Hroro 70

JlaGopaTopHbix padoT:NeS
IIpakTuyeckux pador: Ne 4
Irekypeum: No2

4. KanennapHo-TeMaTu4ecKkoe IVIAHUPOBaHUe

Ne Hara Ha3Banme pasgena / npuMeya
ypoka | npoBeaeHus | Tema ypoka HHE
(HemeJist)
1 [Tpupoga Bokpyr Hac. HabmogaeM u uccienyem
2 PaznuuaroTcs nu Tena )KUBOM U HEKUBOUN
IPUPOJIbI?
3 Kakue BeniecTBa coaepkaTcsi B JKUBBIX
opra"nusmax?
4 Kakue cBoiicTBa XKHUBBIX OPTraHU3MOB OTIUYAIOT
UX OT T€Jl HEXKUBOW NMPUPOBI?
5 IToaBenem nroru. Kak MOKHO OTJIHMYHUTD KUBOE
OT HEXHUBOTO?
6 Jkckypceus «7KuBasi u He HeKMBAs
NPHUPOIA»
7 [Toneenem uroru. Kak MOXHO OTJIIMYUTD )KUBOE
OT HEXKHBOTO?
8 Jkcekypeus «7KuBasi u He HeKMBaAs
NPUPOIA»
9 Kinerounoe ctpoenue — o0l Mpu3HaK KUBBIX
OpraHU3MOB
10 [Tpubop, oTKphIBatOIN HEBUIUMOE. Touka
JlabopaTopHas pa6ora Ne 1. 3HakoMcTBO ¢ pocrta
MHKPOCKOINOM
11 TBo€ nepBoe uccnenoanue. JKrupoe u HexkUBoe | Touka
nog  MukpockonomJlaboparopHas  padora | pocta

Ne2.«IIpurorosiieHue MHUKponpenapara.




PaccmaTpuBanue noj MHKPOCKOINOM
NMy3bIPbKOB BO31yXa H KJETOK 3eJEHO0ro
JINCTA PacTeHHUsD

12 OIIHOKJIETOYHEIE " MHOToOKJIeTOUHbIE | Touka
OpraHu3Mbl noJ | pocTa
MuKpockornom.JladoparopuasipaboraNe3. «Pa
cCMATpPUBaHHE IO MHMKPOCKOIOM KJIEeTOK
OTHOKJIETOYHBIX /| MHOTOKJIETOYHBIX
OPraHM3MOBY.

13 [ToxBenem uroru. UTo ThI 3HACIIL O KJIIETOYHOM
CTPOCHHHU >KMBBIX OPraHU3MOB?

14 Kak naert xn3up Ha 3emiie?

15 Kaxk pa3MHoxaroTCs >KHUBBIC OPTaHU3MbI?

16 Kaxk pazMHokaroTCs 5)KUBOTHbBIE?

17 IIpakTHyeckasn pabora «Yxon 3a
KOMHATHBIMH PACTEeHUSIMI» 51

18 Kaxk pazmHoxaroTcst pactenus?

19 Jlabopatopnass paGora Ned «M3yueHue
CTPOeHHus ceMeHH (pacoau(ropoxa)»

20 MoryT 1 pacTeHUs MPOU3BOAUTH TOTOMCTBO
0e3 MOMOIIU CEMSH?

21 IIpakTHyeckas paodora «Yxo0. 3a
KOMHATHBIMM PACTEHUSIMU

22 ITogsenem uroru. Kakue KuBble OpraHU3MBI
MIPOM3BO/ISI IOTOMCTBO?

23 Kaxk nurarorcs pacrenus?

24 Tonpko  7aM  J1UCT  KOpMHUT  pacteHue? | Touka
JlabopaTopHasi pabdora NeS | pocta
«PaccMaTpuBaHie KOPHE# pacTeHuiD)

25 Kak nurarorcs pa3Hbie ;KMBOTHBIE?

26 IIpakTtuyeckas padora «IlogkapmiauBanue
MTHUI 3UMOID)

27 Kak nurarorcs mapa3utsi?

28 [MonBeném nroru. OAMHAKOBO JIM ITUTAOTCS
pa3HbIC JKUBBIC OPTaHU3MBI?

29 HyXHbI 11 MUHEpaIbHBIE COJIA )KUBOTHBIM U Touka
YeJI0BeKy? pocTa

30 MOXHO JT )KUTH 0€3 BOIBI?

31 IIpakTnyeckass padora «HaOuarwaenue 3a

PpacxoaoM BOAbI B IIIKOJIEC H B CEMbBC»
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32

MO>KHO JIM )KUThH HE TUTAsICh?

33 Kak M0>XHO JOOBITh SHEPTUIO AJIs )KU3HH?

34 3adeM >KMBbIE OPraHU3MBI 3aI1aCAOT
NIUTaTEIbHBIE BEIECTBA?

35 pe3epB
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JIucr BHeceHMs1 M©3BMEHEHUH B pa004yl0 NporpaMmy

No
o/

JlaTa

Xapaxkrep U3MEHEHUS

PexBu3uTHI
JIOKYMEHTA,
KOTOPBIM
3aKPEIICHO
W3MEHEHHUE

Iloamuce
COTPYAHHUKA,
BHECIIIETO
U3MEHCHUS
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