METOJANYECKHUE PEKOMEHJIAIIUU K YPOKAM

B sTom paszerne npuBeeHbI ClIEHapUU BCEX YPOKOB i 3 KJlacca, CO3aHHbIe
Ha OCHOBE TE€XHOJIOTHH JiesTenbHocTHOro Metoza JI. I'. Ilerepcon, 6a30BbIit
ypOBCHBl, U TIPUEMOB OpraHu3zaiuu npoodiemaoro auanora E. JI. MeTbHHKOBOIT.
K HEKOTOpBIM BaKHEUIIIUM TeMaM MPUBEICHBI TAKXKE albTEPHATUBHBIC BAPUAHTHI
YPOKOB, CO3/JaHHBIE IMOJHOCTHIO HA OCHOBE TEXHOJIOTUU JEATEIBHOCTHOIO METOAA
JI. T'. Ilerepcon.

JIJ1g Kask0ro ypoKka MbI IOMEIIaeM OMHMCaHue €ro Meel U 3a/1a4, crienuuKku
JTAHHOTO YPOKa, HEOOX0IMMOT0 MUHUMYMAa YCBaBAa€MbIX 3HAHUW U YMEHUH,
KOMMEHTAPHUU K BBITTOJIHEHUIO TPYAHBIX JJI IKOJLHUKOB 3a/IaHHM, a TAKKe
yKa3bIBaeM THUI YpOKa, MaTepHUalibl 1 000pYyI0BaHKE, TPUBOAUM MOIPOOHBIE
cueHapuu 0ecenl. [Ipu BeiOOpe BOmpocoB Jyist Oecelibl, KOHEUHO, JT0JKHA
YUUTBIBATHCS CEM(UKA KiIacca U ONBIT JE€TEH, MOITOMY OHU HOCST
rUnoTeTuyeckuii xapakrep. Eie 6osee npeaBapuTenbHbId XapakTep HOCAT
ONMKMCAHHBIE B CKOOKAX BO3MOYKHBIE BAPUAHTHI OTBETOB YUYEHUKOB, KOTOPHIE MOXKET
MOJYYUTh YUYUTEIh B OTBET HA CBOM BOITPOCHI.

1. VAUUMCS UCCAEJOBATH ITPUPOIY
Ypoxk 1. UCCJIEJIYEM NPUPOJLY

Nudopmanus aist yaurtens: JTa TeMa [OCBSIIEHA MOHATHIO «uccieoBaHue». E€ nenb —
NOKA3amb WKOJIbHUKAM, YMO UCCLe008aHUe IMO OOUH U3 2NIAGHBIX UCMOYHUKO8 3HAHUU.
HcenenoBanue 4acTo HE aCCOLMMUPYETCS € MOJIyYEHHEM HOBBIX 3HaHHUU. [lonmydenne HOBBIX
3HaHUI B 3TOM CIIy4ae He TOJIbKO JIE€TH, HO MHOTHE B3POCIIbIE CBSI3bIBAIOT C APYTUMU JHOJbMU
(ponuTENSIMH, YUUTEISIMH ), KHUTAMH, TE€IEBU30pOM, HHTEpHETOM. OJTHAKO HCCIIE0BaHUE 3TO
OJIMH U3 BOKHEHIINUX CIOCOOOB MOTYUYEHHS 3HAHUI, 3aJI0)KEHHBII B HAC cCaMO TIPUPOIOH.
CoOCTBEHHBIH OMBIT OECIIEHEH, TO3TOMY KaXbli YEJIOBEK 3aHUMAETCS UCCIIEI0BaHUSIMU
KaX/Iblii JIeHb, peOCHOK — HEMPEPHIBHO. M3 Ka)K0ro McciaeJ0BaHus CIEAYIOT BbIBO/IbI, HE BCETIa
OCO3HaBAaEMbIE YETIOBEKOM, HO 00s13aTEIbHO MEHSIOIINE €ro COOCTBEHHBIN OnbIT. Tak,
Harpumep, pebeHoK, HaboAast 32 POAUTENSIMHU, 00Y4aeTCsl OCHOBAM IOBEACHUS: €CITU POJIUTENN
BEKJIMBO 3/I0POBAIOTCS C OKPYXKAIOIUMH UX JIFOAbMU, IEPEXOAAT YIHUILY TOJIBKO Ha 3€JIEHBIN
cUrHai cetogopa, To U pedeHOK OyeT nocTynaTh Tak xe. He oco3HaBas, OH JienaeT BBIBOJL O
TOM, YTO TaKas MOJIeJIb MIOBEJCHUS IIOMOXKET €My MPUCIIOCOOUTHCS K CI0KHOMY BHEIIHEMY
MUPY. 3HAHUS C IOMOILBIO UCCIIEN0BAHUH TOTy4YaeT HE TOJIbKO KaX/Iblil UEIOBEK C CaMOro
POXKII€HHMS, HO ¥ )KMBOTHBIE. JKHBOTHBIE UCCIIEYIOT OKPYKAIOIIHUI MUP U BIOCIEACTBUU
UCIIOJIB3YIOT 3TH 3HAHUS B CBOEM OIIBITE, HO JIMILIb HEMHOTHE U3 OTUX 3HAHUU MepeaaroT CBOUM
NOTOMKaM. 3HaHUSMHU, TIOJTYYEHHBIMU B UCCIIEJOBAHUSX KAXKIbIM YEJIOBEKOM, MOXKET
BOCIIOJIb30BaThCsI HE TOJIBKO OH CaM, HO M BCE 4eJI0BeUYeCTBO. YenoBeKk CrocoOeH nepeaaTh
MIOTOMKAaM BeCh CBOM OOraThlii OMBIT, MOJTYYEHHBIN MpU UccliejoBaHuU Mupa. Ha ocHoBe
MOJYYEHHBIX Pe3yJbTaTOB YUEHbIE CTPOSIT TEOPHH, O3BOJISIOIINE BCE TTy0XkKe MOCTUTATh
OKpykaroinii Mup. Bo Bce BpeMeHa HaKOIUIEHUE 3HAHUH SBJISIOCH YPE3BBIYaiHO BAKHBIM JJIS
YEJIOBEUECTBA, YEJIOBEK, B OTIIMYUE OT )KUBOTHBIX, BBDKUBAECT 3a CYUET 3HAHUM O IIPUPOIE U
CIIOCOOHOCTEHN U3MEHATH OKPYKAIOLIUI MU M0J1 CBOU MOTpedHOCTH. OKpYKAIOMIMA HAC MUP
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0OECKOHEUHO CJI0KEH, MHOT000Opa3eH M pa3BUBACTCSA OUYCHb TUHAMUYHO. UeIoBedecKre 3HaHUS O
HEM TONOTHSAIOTCS] HETIPEPBHIBHO M MCCIICIOBAHUS UTPAIOT B 3TOM IIPOLIECCE OTPOMHYIO POJIb.

Emé pa3 noBTopum, 4TO HCCIEI0BATENbCKAS ACATEIBHOCTh KAXKI0TO YEIOBEKA —
HaOmoeHns peOeHKa, TOCTaHOBKA KCIIEPUMEHTA YUCHBIM 3aKaHUYMBACTCS BEIBOJIOM,
MO3BOJISIOIINM CTPOUTH Ha €r0 OCHOBE MPOTHO3BI M MPEANOTI0KEHUS 111 (POPMHUPOBAHUS
MOJIEIH IOBEACHUS WM TIPOBEACHUS JaJbHEHIINX HCCIeoBaHui. [l HayqHBIX HCCIIeI0BaHNH,
B OTJIMYHUE OT «OBITOBBIX» XapaKTepHA YEeTKas MOCTAaHOBKA 33aJauu, (pOpMyJIMpOBaHHE TTIABHOTO
BOITPOCA UCCIIEOBAHMS, TOYHOCTb, AETATLHOE OMMCAHHUE BCEX ITAIIOB UCCIIEIOBAHUS C TEM,
4TOOBI JIFOOOH YeIOBEK MOTI' IPOBECTH TAKOE K€ UCCIIEIOBAHUE U YOSIUTHCS B JOCTOBEPHOCTH
€ro pe3yJbTaToB.

[Tpu mocTpoeHUH 3TOro ypoKa ClIeyeT yUuThIBaTh, YTO B |—2 Kilaccax JETH YUUIIUCh
IPOBONUTH HECIOXKHBIE OBITHI. OCHOBHOE OTJIMYUE ONBITHO-IKCIIEPUMEHTAILHON pabOThI JeTeit
B 3 KJacce 3aKiIrovaeTcs B OpMUPOBAHUH Y HUX YMEHUS O(hOPMIISITD EJH, TUIAH U PE3yJIbTaThl
CBOMX HCCJIEJOBAaHUN OKPY>KaIOIIEro Mupa (HabIroieHHe, OIBIT, ONIPEAEICHUE TPUPOIHBIX
00BEKTOB, H3MEPEHHE), PACCKa3bIBAaTh 00 ATanax UCCIIEAOBAHUS, N3MEPHUTEIbHBIX PUOOpaXx,
MHCTPYMEHTAX, O JJa0OpaTOPHOM 00OPYIOBaHUH; BOCITUTHIBATH HHTEPEC K U3YUCHUIO
OKPYXKAIOIIEr0 MUPA.

Llean ypoka: BbISICHUTH, KAKUMHU CITIOCOOAMU YEJIOBEK U3YYaeT OKPY KAIOIIHIMA
€ro Mup, KaKUMH UHCTPYMEHTaMu, MpuOopaMu U 000PYyI0BAaHUEM OH TIPHU TOM
MOJIb3YETCS, MOKA3aTh MIKOJIbHUKAM, YTO UCCIEAOBAHHUE ITO OJIMH U3 IIaBHBIX
VMCTOYHHKOB 3HAHUMU.

MuHMMYM: 3HAKOMCTBO C IMPOBEAECHUEM UCCIICIOBAHUN U TPUMEHSIEMbIMU B
UCCIIEIOBAaHUSIX METO/IaMH — HAOJIIOICHUEM, CPABHEHUEM, TTPOBEJICHUEM OIIBITOB,
M3MEPECHUSIMU.

Maxkcumym: [ToHnMaHue, KaK CIUIAHUPOBATH UCCIIEIOBAHUE, YMEHUE
IIOCTABUTH BOIIPOC B MPOCTBIX UCCIEAOBAHUSIX.

Tun ypoka: ypok OTKpPBITHSI HOBBIX 3HAHUM.

Marepuasbl u 00opyaoBanue: yueOoHuk (c. 8—11), mmakarsl ¢ H300pakeHueM
METOJIOB UCCIEAOBAHUS M KOHKPETHBIX TPUMEPOB UCCIIEAOBAHUM, TPUOOPHI NS
M3MEpPEHUH U UCCIIEA0OBaHUM, MaTepual AJisl TPOBEICHUS UCCIIEI0BaHNM,
npesentanusa PowerPoint mo TeMe ypoka Ha caiiTe u31aTeabCTBa.

Iliianupyembie pe3yabTaThl: YUAIINECS TOJKHBI HAYUYUTHCS XapaKTEpU30BaATh
METO/IbI KCCJIEIOBaHUS, 3HATh OCHOBHBIE TPUOOPHI, THCTPYMEHTHI U
o0opyaoBaHUE, HEOOXOIUMBIE JIJIs1 UCCIIEAOBAHMS OKPYKAIOLIEr0 MUPA.

Xoxa ypoka

1. BcnomuHaw 10, 4TO 3HAKO (AKTYAJIM3ALMS 3HAHUA)

- Kak moau monyyaroT 3HaHus? (M3 KHHT, OT B3POCIIBIX, U3 HUHTCPHETA).
HNudopmanus 115 yduTeJIs: HCCIIEA0BATENIBCKAs IE€ATEIIBHOCT B COBPEMEHHOM IIIKOJIE
HAYMHAETCs C HauaJloM 00y4eHUs!, I0ITOMY, BO3MOXKHO, KTO-TO U3 YUEHUKOB MOKET Ha3BaTh U
UCCIIEIOBaHMs, KaKk CrI0co0 MOIy4EHUs 3HaHUHM — Ha 3TO CTOUT OOpaTHTh BHUMAaHUE Kjacca U

HOIIPOCUTH 3aIIOMHHUTb.

- A MabIg, KOTOPBIE HE YMEIOT pa3roBapuBaTh U €Il He MOHUMAIOT CIIOBA,
KaK MOJIy4yaroT 3HaHus 0 Mupe? (OIIYyIBIBAIOT MPEAMETHI, TIHYT B POT MIPEIMETHI,
JIOMAIOT MTPYILIKH, CTPEMSCH ITOHSTh, KaK OHH PaboTaroT).

- MOJHO JT CKa3aTh, YTO OHU MCCIACIYIOT 3TOT Mup? (MOXKHO). MccnenoBanue —
noJy4deHue HoBbIX 3HaHui? (Jla)



HNudopmanus 1Jis1 y4UTes: MOKHO 000OIIUTH OTBETHI A€TEH, 3aKIIOUYUTh, YTO U3Y4aTh
OKPY’KaIOIIMKA €r0 MUP YEJIOBEK HAYMHAET C CaMOro poxkaeHus. PeOEHOK HabmonaeT, a 3aTeM
HAYMHACT YKCIIEPUMEHTUPOBATH C OKPYKAIOIIUMU €ro mpeaMeramMu. YacTo oH pa3Oupaer win
pa3OuBaeT UTPYIIKH, YTOOBI IOHATh, KaK OHU ycTpoeHsl. [loapacTas, o0ydasch B IIKOJIC U
KpYXKaX, MAJICHbKUI YEJIOBEK HAUMHAET ITI03HABATh MUP LEJIEHAIIPABICHHO, HA OCHOBE HAYYHBIX
Croco0O0B MO3HAHMUSI, U 1I€JIh CETOHSANITHETO YPOKa — U3YYUTh, KAKMMH CIIOCOOaMH YeJIOBEK
M3y4aeT OKPYKAIOIIHUHA ero MUp, KAKUMH HHCTPYMEHTaMHU, IpUOopaMu u 000pyA0BaHUEM OH
IIPH 3TOM TTOJIb3yeTcs. OUeHb BAXKHO 0053aTENIbHO OMMPATHCS HA MPEIISCTBYIOIINI OIBIT
JIETeH.

2. He Mory noHsitb (IIOCTAaHOBKA NMP00JIeMbl)

- [Ipoutute nuanor Katu nu Koctu. MoxHo nu ckaszarts, uto Kata npoBoaut
rccienoBanue? (j1a)

- Kak ona ato nenaer? (HaGmromaer)

- C uero HaunHaetcs uccienoanue? (Beskoe nccaenoBane HAUMHACTCS C
BOIIpOCa.)

A kakoi Bonpoc nocraswia Karsa B cBoeM uccie1oBanuu?

O 4yem MbI OyJIeM TOBOPUTH Ha YPOKE — UTO TAKOE UCCIICIOBAHUS U KaK UX
MIPOBOJISAT

3. Ny penieHue caM WIH € APY3bSIMHU (ITOUCK pPelIeHus )

- [Ipoutute paznen «UTo Takoe HcciieioBaHUE?» HA CTPAHUIIE 8 U CKaKHUTE, JIJIs
Yero MPOBOIAT MCCIeA0BaHUs (HAOIIOACHHMS, OIBITHI)? (11 TOrO, YTOOBI IOHSATh
oO111e 3aKOHBI IPUPO,IBI)

- Kakue BO3MOKHOCTH J1aeT 3HaHHUE OOIIUX 3aKOHOB? (II03BOJISET JeIaTh
MIPEANOIOKEHUS U TIPEACKA3AHMS IS PEIICHUS )KU3HEHHBIX 3a/1a4 U U3YUCHUS

JIPYTUX SIBJICHHIA. )

HNudopmanus Ais yduTeIsi: MOKHO IPUBECTU IPUMEPBI: MHOTOJIETHUE HAOIIOCHUS 32
NOr0JI01, 3HAHKE PO3bl BETPOB (HAIPABJICHHUsI) IOMOTAalOT PacIolaraTh 10Ma B CEBEPHBIX
ropoJiax 1 MoCeJKax TaK, YTOObl K HABETPEHHOW CTOPOHE OBLIIN 0OpaIlleHbl CTEHBI C
HAauMEHBIIUM KOJIMYECTBOM OKOH, 3TO YMEHBIIIAET OTEpH Telia. Vi3ydeHne noseneHus
JKUBOTHBIX [T03BOJISIET TPOrHO3UPOBATh X MOBEJIEHUE B PA3IUNYHBIX CUTYaLUIX U MPOJIBUTATHCS
B MCCJIEIOBAHNU UX OOIIEHHS APYT C APYTOM U YEIIOBEKOM)

4. 51 Tpenupyroch (mepBUYHOE 3aKPeEIICHUE)

- [IpuBenuTe mpuMepbl UCCAEA0BAHNN, KOTOPBIE BbI IPOBOINJIN.

HNudopmanus A5 yUUTEJIsI: MOKHO ITOMOYB JETSM, H HA4aTh C IPUBEJCHHUS COOCTBEHHOTO
IprUMepa: NTHULBI TPUIIETAIOT 3UMON Ha KOPMYILIKY, KOTOpast BUCUT Yy MEHsI Ha OKHE. S BHXKY, 4TO
OHHM OBICTPO CHEIAIOT CEMEUKH MOJICOTHYXAa, a OCTaJIbHbIE cEMEHa eiT MeanieHHee. Kakoii
BBIBOJ 5 c/iefar0 U3 3Toro Habmoaenus? Kak on npuronutcs Mue B Oyayniem? JIroObie
IPUMEPEI, TPUBEICHHBIE IETEMU XOPOIIO 00CYKIAaTh BCEM KIIACCOM — SIBIISIETCS JIN
NPUBEJICHHBIN IPUMEp UCCIIeT0BAaHHEM, KaKOM BBHIBOJ MOKHO M3 HETO C/IENaTh, KaK 3TO
HCCJIETOBaHHE U3MEHUT OTBIT YeJoBeKa?

5. He Mory noHsiTh (II0CTAHOBKA NMPO0JIeMbl)

- Teneps MBI 3HaeM, 4TO Takoe HccleqoBanne. Kakue criocoObl ucciaeoBaHui
BbI 3HaeTe? (HAOJIFOICHHUS, OIIBITHI)
- [IpuBeauTe mpuMepbl HAOIIOIEHUM, KOTOPBIE BbI IPOBOIMUIIN (AETH TPUBOIAT
IPUMEDPHI)



- Kak ny»>HO npoBoauTs HabmoaeHusa? (3aTpyIHeHue)
- A Kak IpOBOJUTH ONBITHI, CpaBHEHUS, 3MepeHusi? (Mbl oKa HE 3HEM)

6. My pemienune cam MJIM ¢ APYy3bAMH (MOMCK peleHMs1)

- PaccmotpuTe prcyHok Ha ¢. 9. UTo MbI HaOII0/1a€M TIPU MPOPALUBAHUH
cemsiH (haconu u oBca? (I[lepBbIM MOSBISIETCS] KOPEILIOK, 3aT€M JIUCThS, Y (pacomu
JIUCTHS IApHBIE, TOKPBITH 000JIOYKON CEMEHH, CaMO CeMsI «BUCHUT)» Ha CTeOeIbKe,
JIMCThS IapHbIE. Y OBCa BCE MHAYE — JIUCThsI HEMAPHBIE U T.]1.)

- [lonpocure pedsAT NPEaNONOKUTh, CKOJIBKO BPEMEHH 3aiMET y HUX
HaOJFOICHHE 32 TIPOPACTAaHUEM CEMSTH (HECKOJIBKO JTHEH).

- Yt0 HYXXHO /IS TOTO, YTOOBI TOOOJIBIIE YBUICTE (TEpIICHHE U YMCHHE BCE
3aIAChIBaTh, YTOOBI HE 3a0BITh, YTO OBLIO B IIEPBHIC JTHU).

- Kakue Bompochl Mbl MOXEM MOCTABUTH B 3TOM HcciienoBannu (Kak
MpOpacTarOT CEMEHA, KaKUe YaCTU PACTEHUS MOSBISIOTCS EPBBIMU U3 CEMEHU,
OJIMHAKOBO JIU MPOPACTAIOT CEMEHA PA3HBIX PACTCHUI?)

* * *

[TpoutuTe TekeT «OnbIT» Ha ¢. 10. Uem oTauyaeTcs onbIT oT HabmoaeHusA? (B
OTJIMYME OT HAOIIOJACHUM MPU MPOBEJACHUH OIbITa UCCIIEI0OBATEh 00s3aTEIbHO
M3MEHSET OJJHO U3 YCIOBUM €ro MPOBEICHHUS, UTO MMO3BOJISIET BBISICHITH BIUSHHE
9TOT'O YCJIOBHS HA U3y4aeMOe SBJICHUE))

[IpoutuTe npemsiaraeMblii onbIT Ha C. 10.

- Uemy OH nOCBSIMIEH? (BIMSIHUIO COJIHIIA HA TPOPACTAHUE CEMSIH)

- UeM oTin4aroTcs yCIoBUS B ABYX clydasix? (Ha COJIHIIE U B TEMHOTE)

- Kak yxaxuBaTh 3a ceMeHaMH? (MOUYUTh TPAIMOYKY....)

- Kak BbI cuntaete, OyayT JId OTIMYATHCS PE3yJIbTaThl ONbITA HA CBETY U B
TeMHOTe? (MHEHUS Pa3Ie/IUIINCh)

- KTo 13 Bac 3axouder mpoBEepUTH U MTPOBECTH OMBIT? (3TO HE 00A3aTENHHO)

- [Ipennoxute apyrue ycioBusi, KOTOPbIE MOKHO U3MEHUTH, YTOOBI TPOBECTH
JIPYTOM OMBIT C paCTEHUSMHU (M3MEHSIEM KOJIMYECTBO BIIArH - OJHO OJIIOAIIE
MOJIUBAEM KaXXJblii JIEHB, IPYTOe Yepe3 JIeHb; B3ATh CEMEHA pa3Ho# (aconu
(Hanpumep, 6e10it ¥ KpacHOI) U POpaIIUBaTh B OJTHUX U T€X KE YCIOBUAX —
YCJIOBUS IPOPACTAHUS CEMSIH PACTEHUM pa3HbIX COPTOB PA3TUYHBI)

HNudopmanus 1Jist yduTes: Hy)KHO 00paTUTh BHUMAaHHUE JIETeH Ha TO, YTO B KaXJJIOM OIIbITE
MBI MEHSIEM TOJIBKO OJTHO YCJIIOBHE, MHAUY€ MBI HE CMOXKEM TMOHATh KaKOE€ M3 YCIOBUN CITY>KUT
MPUYUHON JTsl HAOII01aeMbIX U3MEHEHUH.

* * *

- Uto MBI 1eniaeM, Korja HaOrogaeM Kak MpopacTaioT ceMeHa pa3HbIX
pactenuii? (Mbl cpaBHUBaeM KaKUMH pacTeHUs ObUIM BUepa U KaK1e OHU
CEroHs).

- JlaBaiiTe monpoOyeM He TOJIbKO U3y4yaTh pa3HbIe CIIOCOOBI UCCIEI0BaHUM, HO U
CpaBHUBaTh UX. Benb cpaBHEHHE — OYEHb BasKHBIHM CI1OCOO, MO3BOJISIOUINMN Y3HAThH
HOBOE.

[IpouunTaiite TekcT ¢ pyopuKoit «CpaBHeHHe» HaA cTp. 10 B 0OBSICHUTE, UTO
Takoe cpaBHeHHEe? (IOMCK CXOJCTBA U OTIMYMS IO PAa3HBIM IIPU3HAKAM).

- Uto cpaBHUBAIOT? (MPEAMETHI U SBJICHHUS)



- UTO 11pu 3TOM HY>KHO HalUTU? (CXOACTBO U OTJIMYHUE)

7. 51 TpeHupyroCch (MepBUYHOE 3aKpenJieHHe)

- PaccmoTpute pucyHok 2 Ha c¢. 10. CpaBHUTE JIUCTHA pa3HbIX AepeBbeB. [1o
KaKUM MIPU3HAKaM MOKHO CPaBHUTH 3TH JIUCThA (10 popMme, pazmepy,
U3PE3aHHOCTHU Kpas, JUIMHE YepelliKa).

8. My pemeHue camM WJIM ¢ APY3bAMH (IIOUCK peleHus )

- A Tenepb nonpoOyiiTe pa3odpaThCs C TEM, UTO TAKOE U3MEPEHHUE U ITOUEMY
oHO BakHO. OTKpoiiTe yueOHuK Ha cTp. 13 U ckakute, 3a4eM MPOBOISIT
n3mepenusa? (UToObl CpaBHUTD )

- Uto maér uzMepenue, Hanpumep, Mpu U3y4yeHUH MpopoCTKOB (acom?
(ITo3BoJIsSIET HE TONBKO OLIEHUTH BHICOTY IPUMEPHO, HO CPABHUBAThH PEAIbHBIN

paszmep)

- Kakue BeTMUuHBI KpOME JUTHHBI M ITUPUHBI MOXKHO U3MEPATH? (Bpems,
TeMIiepaTypy, 00bem, BEC).

- Kakue usmepurenbubie mpuOOpsI BbI 3HaeTe? (YUEHUKH MPUBOJIST IPUMEPHI )-
9. 51 Tpennpyroch (pabota B rpynmnax)

Brinonaute 3ananue K puc. 3 Ha ¢. 11. C moMonipi0 TMHEUKHA U3MEPHTE JJIUHY
ciea MepeIHUX M 3aIHUX Jiall pa3HbIX 3Bepeil. Cruenaiite BbIBOJ (Y HEKOTOPBIX
3BEpel cieApl MepeTHUX U 3aIHUX JIall OAMHAKOBOW IJIMHBI, Y IPYTUX — PA3HOM).
Pabora B rpynmnax npu KOTOpO# YUSHUKH BBITTOJTHSIOT 33/IaHUS U 3aTEM
CpPaBHUBAIOT KaKasi U3 rpyII TOUHEE BBHIMOMHUIIA 3aiaHue. BoinonHuTe 3aganue 1
U3 pabouel TeTpau.

- Pebsita, Bl pogoinkaere (wim Oynere) paboTaTh B rpynne. Y Hac Oyner 4
KoMaH/Ibl. Kakmast i3 HUX CpaBHUT CBOM CITOCOO MCCIIEIOBAHUS C IPYTUMU U
OyZeT moka3bIBaTh MPEUMYIIECTBA CBOETO criocoba nccaenoanus. OnHa KOMaH/Ia
MIPEACTaBUT BAXKHOCTH HAOIIOICHUS, APYTasl - ONBITA, TPEThS - CPABHCHHS U
4yeTBepTas - U3MepeHus. Bbl T0KHBI OCOBEIIATHCS U PEIINTh, MOYEMY Balll
croco0 McclieI0BaHus caMblid BAXKHBIN B 0e3 Hero He cienaeiib BeiBo. (IToce
KPATKO# pabOThI MTPEICTaBUTEIh KOMAHIbI PACCKA3bIBACT (UUTAET) O BAKHOCTHU
CBOETO cIrioco0a ucciieJoBaHus.

10. IlpumeHsiio B :kM3HU (IPUMEHEHHE 3HAHUA U YMEHUIH)

- BemonnuTe 3a7anue 2 U3 paboueii TeTpaan, YToObI 3aKPENUTh OCHOBHBIC
MOHSATHUSI 3TOTO YPOKa.

- O6CyIUM BalIy OTBETHI (JIETH YKa3bIBAIOT HA KAPTUHKY U OOBSICHSIOT, TOYEMY

OHHU OTHECJIN €€ K I/ICCJ'IC)IOBaHI/ISIM).

ObaodnE3YwpasFmpbBgo f EQEbYq, dsdojo jo3ody, bq ¥oqqs
dqydsdYq, ecoeE+Ebbog bE dYdebeq pbpoRqs €gsc YddaqQod
eFe FfEIYdYs qjo os9deose 295 fqgqpba¥ 0909 dYag oQqQEdE Yi dEr,



dgosqy, evEFeoy 3oedod, d ¥Ye gddeqgydpdEbyy Yc DFoRPFEYe¥WbhHaEq:
YddaqQoidbEbhevayy Qg byYq, ddEIDbgbYq YaY o90ecgs 29bY ed¥popgbyvyos

11. Pacckaxy o pe3yabrarax (MTOI YPOKa)

- JlaBaiite moaBeAEM UTOrM Hamie padotel. Ha kakoil BOompoc Mbl MCKaN
otrBeT? (Uto Takoe uccienoBaHus?)

- Yro Mb1 y3Haim? (Bce rom uccnenyroT OKpyKaroInui UX MHAp, HO JUISI
IJIAHOMEPHOT'O UCCIIEI0BAHUS OKPY>KAOIIET0 MUPA HYKHbI HAyYHbIE
WCCJIC/IOBAHMSI. )

- [l yero npoBosT uccienoanusi? (BbIIBUTE 3aKOHOMEPHOCTH,
MPEACKA3bIBATh, HAIPUMED, IOTOAY, IPEAIONAraTh U UCKATh IPYTHE
3aKoHOMepHOCTH.0

- Kakue criocoObl poBeieHrs ucciaea0oBaHuil Bbl y3HaIU? (HaOIoAeHue,
CpaBHEHHE, OIIBITHI).

- Uto takoe n3mepenue? CpaBHenue? OMbIThI?

Jomawmnee 3a0anue. Boripocs! 1-3 Ha cTp. 11 yueOHuka, 3ananus 2-4 u3
paboueii TeTpau.

MeTtoauka padoThl Ha/I HCCIeI0BATEIbLCKMMH NIPOEKTaMH B Kypce «OKpy:karomuii
Mup» B 3-4 Kiaaccax

B 1-om u 2-oM kJ1accax B yueOHHK OBLIH BKIIFOUYCHBI CIICIIHATIBHBIE YPOKHU, B KOTOPBIX MBI
npeiaraiy MKOJIbHUKAM CaMOCTOATEIHHO MOATOTOBUTH COOOIIEHHS U BHICTYIIUTH C HUMH.
Y4eHuky npu 3ToM coOupan nHGOPMAIHIO, UCTIONB3Ysl KHUTH, SHIUKIoNne1uu, IHTepHeT,
Oecey ¢ 3HAKOMBIMHU JIFOJIbMU pa3HbIX npodeccuii. [lonrorosnennsie HHPOPMAILIMOHHBIE
JIMCTKYU MOTJIM OBITh BBIBEILIEHBI B KJIACCE, @ YUEHUKH MOIJIM Ha YPOKE BOCIIOJIb30BaThCS MU
npu pacckase. Ha ocHOBe Takux ypOKOB IIKOJIBHUKH 00y4aluch paboTats ¢ nHbopMarueit
CaMOCTOSITENIbHO U YUUTHCS IPE3CHTOBATH €€.

Ha cnenyromem stane Ha OCHOBE COOpaHHOM MH(OPMAIK yUuTeNb Ipeaaarai (1o sKelaHuo
peodsT) MPOJOIIKUTE PabOTy HAJl TPOSKTOM M BHE YPOKOB MOATOTOBUTH KaKOe-IN00 uzodenue
(kHHTa, IPEIMET, UTPYIIKA, MAKET | T.I1.), IPOBECTH Meponpusimue (MPa3IHUK, CIIEKTAKIIb,
BBICTaBKY PUCYHKOB, OpraHM30BaTh MUHU-MY3€H C HCIIOJIb30BAHUEM MOJITOTOBJIEHHBIX JHCTKOB
U T. 1.), IPOBECTH Uccredosanue (0 TeME YPOKOB MIIH IPYTroi TemMe, mpeiaraeMoi yuuTtenem
WM IIKOJIBHUKOM) M Y4aCTBOBAaTh B peuteHuu BaXXHOU npobiemul (Haripumep, B
651aroycTpoiicTBE TEPPUTOPUH BOKPYT LIKOJIBI U T.11.)

B 3-em kitacce BaxXHEHIYIO pOJIb CPeld IPOEKTOB Mbl OTHOCUM HCCJIEA0BATEIbCKUM
npoeKkTam. VIMeHHO O3TOMY MBI BKJIFOUHIIM 0COOBIE HCCIIEI0BATEIbCKUE 3a/JaHHsI B yUCOHUK B
conepxanue 17 ypokos (1, 3, 6,7, 8,9, 10, 14, 31, 32, 33, 34, 36, 38, 39, 40, 41). Ognako B
OTJIMYME OT YPOKOB IIPOEKTHOM JEATENBHOCTH, Mbl OTBOJUM Ha JOJII0 UCCIEA0BAHNN HE LIEIIble
YpOKH (3TO Ha Hall B3Il YMECTHO JIeNaTh ¢ 5-To KJjlacca), a JIMIIb 4acTh BpeMEeHU ypoka. Tem
HE MeHee, HEKOTOpbIe pedsiTa, KOTOPbIE BHIOEPYT CBOIO TEMY MCCIIEJOBAHUMN, MOTYT C IIOMOIIBIO
yuuTeNsl, KHUT U VIHTepHeTa MpOBECTU HE TOJIBKO OMBITHI U3 YUeOHUKA, HO U 100aBUTh K HUM
JpyTue OnbITHL. B 3TOM citydae Bce MoJroTOBICHHBIE UMU MaTepUaibl 0QOPMIIIIOTCS TaKXKe B
BUJIE HTHPOPMAIIMOHHBIX JIUCTKOB. TOJIbKO B HUX Oy/€T onKcaHa He uyxasd nHdopmanus, a
COOCTBEHHBIE UCCIIEIOBaHMsI aBTOpa, HAlIGHHBI KIMU OTBET HA MTOCTaBJIEHHBIE BOIIPOCHI.
VYuurens nepruoANYECKr HallOMUHAET pedsiTaM 0 paboTe HaJ HCCIeI0BaTENbCKUMU IPOEKTaMH,
KOHCYJIFTUPYET U IIOMOTaeT OPraHNu30BaTh UX padoTy.

[IIKOIBHUKHU, aKTUBHO MPUHSBIINE yYaCTHE B POBEACHUN HAOIIOIEHUH U ONBITOB,
NPUTJIAIIAIOTCS Ha HAYYHYIO KOH(EpeHIINIo, KOTopasi MPOBOAUTCS B KOHIE Ka)KJOT0 TOJTYTO/IUS.
[TepBast koH(epeHIUs TOCBSIIEHa HCCIEA0BAHUIO TPUPOBI (1eKadph), BTOpasi — YEIOBEKY,
YCTPOMCTBY €ro Teja U KU3HU 00IecTBa (anpeiib-Maif). YUuTeab onpeaesseT Kelaromux



y4acTBOBAaTh B KOH()EPEHIIUH, TOMOTAET MTOATOTOBUTH COOOIIEHUE O CBOEM HCCIIEIOBAHUHI
(manpumep, «MccrenoBanue cBOMCTB BOAbI» MK «MCclieToBaHHE CBOMCTB MOYBBI»).

B kaxom nokiiaze Ha HaydHOU KOH(EpPEHIIMK HaJl0 PacCKa3arh:

— KaKylo 1IeJIb CTaBHJI YUCHHUK;

— Kak OH ITPOBOJMJI UCCIIEZIOBAHNUE;

— KaKue pe3yibTaThbl MOTYYHIL.

ITepBblii pa3 pedsTaM CI0KHO OTBEYATh HA BOIPOCHI, TEM HE MEHEE YUUTEIIO HYKHO
BCAYECKU OOUIPATH PeOsT, KOTOPbIE 33at0T BONpockl. Benymuii Ha Hay4yHOU KOH(EepeHIIMH —
yuutenb. OH 0OBSBIISIET TEMY, TOBOPUT O BPEMEHH, KOTOPOE BBICTYIMAIONINI MOKET
HCIIOJIb30BAaTh, a MOTOM IPEIYNPEXIALT, €CIU BpeMs UCTEKAeT U IMopa MpeKpamiaTh cCoo0IeHne
(xoTs1 mOHAYaTy BpeMs OyIeT CKOpee OCTaBaThCs).

[Ipennaraem BCSYECKU CTPEMUTHCS, YTOOBI IPOBOJUTH AHATIOTUIO MEXY TETCKUMU
BBICTYIIJICHUSMU M HayYHOU KOH(epeHure uiu qpyrumMu popMaMu HaydHOU JesITeIbHOCTH, B
KOTOPBIX JETAM ObLJIO OBl MPUATHO MPUHATH y4aCTHE.

Ypok 2. IBUZKEHUE HEBECHBIX TEJI

Iesn ypoka: mo3HaKOMUTh Y4EHUKOB C OCOOCHHOCTSIMU HEOECHBIX Tell
(3Bé31b1, [lonapHas 3Be3na, JIyHa), ux IBUKEHHEM 110 HEOY.

MuHHMMYyM: 3HaTh, YTO JABHKEHUE 3BE3/] HA HEOE CBA3aHO C BPALLIEHUEM 3EeMIIH
BOKPYT CBOEH OCH, YTO 3BE3/bI UCITyCKAIOT CBOU CBET, a JIyHa CBETUT OTpaKEHHBIM
CBETOM.

MakcumMyM: 0OBACHATH IPUUUHBI CBS3H IBUKEHUS 3BE3]1 C BpallleHUEM 3eMIIH
BOKpPYT CBO€H OocH, 3HaTh 4TO JlyHa oOpaiieHa k 3emie Bcerga OAHONH CTOPOHOI;
ONKCHIBATH CJIOKHBIN XapaKTep JBUKEHUS HEOECHBIX TN, OOBICHITh
OTHOCUTEIBHOCTD JIBHIKEHHS.

Tun ypoka: ypok OTKpBITHSI HOBBIX 3HAHUU.

Marepuasnl u 00opyaoBaHue: yucOHuK (c. 12—15), mnakatel ¢ n3o0pakxeHHEM
JBI>KEHUST HeOECHBIX Tel, pe3eHTanust PowerPoint mo Teme ypoka Ha caiite
U3/1aTeIbCTRA.

Xoxa ypoka

1. BcnmomuHaw 10, 4TO 3HAIO (AKTYyaJIM3alMs 3HAHU).

- Kakast 3Be31a Oirke Bcero pacrosokeHa kK 3emie?.
HNudopmanms nas yaurtesass. MajoBeposTHO, HO KTO-TO U3 JAeTel MOKET He IOMHUTH (2 Ki1acc, ypoK
10), uro CounHiie -- 3Be311a.

- 3a Kakou mnepuon  3emis JenaeT 000poT BOKPYT
cBoeit ocu? Urto nipu stom npoucxoaut? (ITpocto BcmoMuHalOT ypoku 2 Kiacca)
- I'nsins B okHO 0€30071a4HbIM TEMHBIM BEYEPOM, MOMPOOYH HAUTH B HEOE

[TosstpHyO 3BE31MY.
Hndopmanus ais yuaureas. [[pu3siB, BO3M0OKHO, 0€30TBETHBIN. B ropoie n3-3a cBeueHus
OKOH U (poHapeil 3BE3/bI MII0X0 BUAHBI U HE Y BCEX JIeTel OKHA BBIXOJAT Ha CeBep.

2. He Mory noHsiTh (I10CTAaHOBKA NMPOOJIeMBI).

[TpoGneMHas cutyauus conepxkurcs B Auanore Katu u neayniku u B Borpoce
"Tlouemy MeHsieTcs MoJI0KEeHHE 3BE37 Ha HebocBoae?"

31ech MPOTUBOPEUUE MEXKIY TEM , UTO BUAHO (MBI BUANM, KaK 3BE3]IbI
JBUKYTCS IO HEOOCKIIOHY), W TEM, YTO MBI 3HA€M O TPOMAJIHBIX PACCTOSHHIIX



MCIKOY 3Bé3I[aMI/I, N3-3a KOTOPBIX HCBO3MOKHO IMPCACTABUTh, YTO HCBCPOATHO
,HHHHHBIﬁ IIyTh I10 KOCMOCY OHHU COBEPHIAIOT B TCUCHHUC CYTOK.

I[eTHM npcajinaracTcia NIpuaymMarb 00BsCHEHME. ﬂCHO, 4TO TPCTHCKIIACCHUKH NI
OCTAaHYTCA B HCAOYMCHHUHU, WX IIPOCTO IIPOYUTAIOT y‘I€6HI/IK.

3. Ay pemeHnue caM WiM ¢ ApPy3bSIMH, Y3HAI0 HOBOE OT YUYMTeJsl WIN U3
y4eOHMKA (MMOMCK peleHus)

Yyuutens npejiaraet npoyuTaTh cTp. 12 yueOHUKa U cPOpMYyIUPOBATH
npoTtuBopeure. OXuaaeMblil OTBET: Mbl BUJUM Kak 3BE3/IbI ABHXKYTCS, HO
MOHMMAEM, 4TO TaK OHU MepeMenaTbCcs HE MOTYT.

OtBeuaem Ha Bonpoc: [louemy 3emutst He Bpamaercs BOKpyT JIyHbI?

Bonpoc penpoayKTHUBHBIN, OTBET COJIEPKUTCS B oa3aroiioBke "HebGecHbie Tena
BpAIlalOTCSl BOKPYT CaMOTro TSKENIOro cocena’’, a caMblil TSKETBIN cocen 3eMiu --
Counniie, a He Jlyna.

YyumMmcs 9uTaTh CIOKHBIA TEKCT U aHATU3UPOBATh WTOcTpanuu. O0CyKaaeM
MEPBYIO YacTh cTp.13.

4. He Mory MoHSITh (IOCTAHOBKA MPOOJIeMBbI).
Urto 3HauuT, 4YTO OCH 3eMJIM Bcera HanpasiieHa K [lonspHoii 3Be3e?
(3arpyaHeHrEe MKOJIbHUKOB)

5. Ny pemeHue caM WiM ¢ Apy3bsiMH (IIOUCK pPelieHus).

Jletu 6epyT co cToja yuuTens ria00yc, HaXOAT OCh, BPAILAIOT IJ100yC BOKPYT
ocu. [ToTom cTaBsT Ha mapTe KakOM-HUOYAb NpeaMeT, 0003HAYAIOIINNA COJIHIIE U
KpYy>KaT BOKPYT HEro riao0yc Tak, 4ToObl OCh Oblla HapaBlIeHA B OAHY U Ty ke
CTOpOHY.

JleTn nenarcs Ha rpyNIibl, B KaXA0W U3 KOTOPBIX OJIUH YYEHHUK OOBSACHSET
OCTaJIbHBIM, UTO O3Ha4aeT puc.4 (0enbiii 1 O€KEBbIM yUaCTKU PUCYHKA, TUHUS
pazzena, moyemMy OHa HakJIOHEHa, YTO 0003HAYaeT YEJIOBEUEK Ha pUCYHKE, KaK1as
U3 CTpeNoK). Jlpyrue yuacTHUKY TPYMIIBI TOJKHBI 3a/1aBaTh YTOUHSIOIINE

BOIIPOCKHI ¥ JIOBUTH HA IIPOTUBOPCUHAX U OIIIHOKAaX.

HNudopmanus njst yuureas. 38e311bl Ha pucyHke 4 (B Tom uucie u [lonsipHas 3Be3na) He
MEHSIOT CBOETO MOJIOkKeHMs. B To jxe Bpems 3a cuéT BpalleHus: 3eMJIN MEHSIETCS MOJI0KEHNE
YeJIOBEUKa Ha MOBEPXHOCTH IJIAHETHI U JINHUM TOPU30HTA, HO HE MEHSETCSl HallpaBJeHUE Ha
[TonsipHyto 3Be3y. JIroasiM KakeTcs, 4To 3BE3]bI IBUTAIOTCS Ha HEOe.

benblil yuacTok Ha pUCYHKE yCIOBHO H300pakaeT TEMHOE He0Oo co 3BE3aaMu, OeXKeBbIH —
MOBEPXHOCTh 3eMJIH, JIMHUS pa3jiena — JIMHUS ropu30HTa. HakiioH TMHUYM rOpU30HTa Ha PUCYHKE
MIOKA3bIBAET U3MEHEHME T0JIOKEHNS TOPU30HTA 110 MEPE BPALLEHUS 3€MJIM OTHOCUTEIBHO
HENoJIBKHOTO Heba co 3B€31aMu. CTpelika BBEpX MOKa3bIBAET, YTO H300pakeHa JIMHUS
TOPU30HTA, & BTOPasi CTpEJIKa MOKa3bIBaeT HanpasieHue Ha [lonspHyro 3Be31y.

6. He cMory noHsiTh (MOCTAHOBKA NMP00.J1eMBbI)
[Touemy 3BE31bI pa3Horo pasmepa u sipkoctu? (Ilpenmnonoxenus yueHUKOB)

7. Ay peneHue caM WM € IPY3bSIMH, Y3HAI0 HOBOE U3 YUeOHUKA (IIOUCK
pelIeHust)



JleT BCHOMUHAIOT, KaK OMPEEISIOT IPUMEPHOE PACCTOSIHUE A0 OTAATIECHHBIX
00beKkTOB. OHHU 3HAIOT, UTO €CJIM JJOM Ka)KETCsl MaJI€HbKUM, TO OH OT HabJro1aTesns
Jajblle, Y4eM TaKoH ke oM, KOTOPBIA BUAUTCA 0osbiuM. OnpeaenuThb
paccTostHuEe IOMOTaeT TO, YTO Mbl TOYHO 3HAEM, KaKoro pasmepa oM, U TO, UYTO
4yeM Jajiblie OT HaOmoaaTeNs 00bEeKT, TEM MEHBIIIMM OH Ka>KeTCH.

B Gecene ¢ moMoIIb10 HABOSIIUX BOIMPOCOB YYEHUKU MOTYT MPEATOIO0KUTD,
YTO 3BE3/1bI OBIBAIOT PA3HOIO pa3Mepa U PACIOJIOKEHBI HAa pa3HOM PACCTOSHUU OT
3emun.

OCHOBBIBAsICh Ha PE3yJIbTaTaX MPEABIAYIIEr0 OOCYKIACHUS, IE€TH PEIIAOT
BOIIPOC O TOM, KpyrHee JIyHa 3BE3/1 Uik MEHBIIIE.

VYuurens npearaet npoYnuTaTh TEKCT Ha cTp.14. OTBevaroT Ha BOMPOC, KaKyIO
TIaBHYIO HH(GOPMAITHIO OHHU Y3HAIU U3 TEKCTa (T.€. COIEPIKUTCS B IBHOM BHUJIC):
HaM BUHA oJHa cTopoHa JIyHbl, 00paTHYIO CTOpOoHY yBUAEHU B 1959 rony
Onaronapsi chbEMKe ¢ 60pTa COBETCKOIO0 KOCMUYECKOT0 KOpaoJis.

8. {1 TpeHupyrOChH (MepBUYHOE 3aKpeIIeHHE)

[IIxoNbHUKU OTBEYAIOT HA BOMPOC K PHC.5, oOpaliiasi BHUMaHUE HA PUCYHOK
noBepXHOCTH JIyHBI (OMHAKOBOE PACIIOIOKEHUE MIATEH HAa BUTUMOM CTOPOHE
Jlynbl, Heu3MeHHast popma JIyHbr).

YyeHnuku oTBEYaIOT Ha BONPOC "MOKHO Jid, TJIsi/11 Ha HeOO, ONPEIeTUTh, KaKkas
u3 3B&311 bonbioit Mensenuiibl 6muxe Beero k 3emie? [louemy?" (HEBO3MOKHO,
MOTOMY YTO BU/JI 3B€3/Ibl 3aBUCUT U OT pa3Mepa, U OT KOJUYECTBA UCITYCKAEMOTO
CI0 CBETA, M OT PACcCTOSHUSA J0 Hed).

9. Pacckaxy o pe3yJbTaTax (MTOT ypoKa)
- JaBaiite noaseaém utoru Hamieil pabotsl. Ha kakue BOmpockl Mbl HCKAIIU
orBeT? Uto Mbl y3Hau? (I1IkoJBHUKY paccKa3bIBAIOT O MOJYYCHHBIX 3HAHUSIX)
- Uto Bam Oosbliie BCETO TOHPABUIIOCH Ha YPOKe?
Homawmnee 3a0anue. Bonipocs 1-2 Ha ctp. 14 yueOHuka, 3ananus 1,4 u 5 u3
paboueit TeTpaau.
* * *

Jl1st J110003HATEJIbHBIX

9a. He cMory noHsiTh (MOCTAaHOBKA MP00JIeMbl)
3emus Bpamaercs BOKpyr CouHila, HO U ColiHile He CTOUT Ha Mecte. [1o kakoi
JUHUY (TpaeKTOpUM) IBIKeTCS 3eMisi? (3aTpyTHEHUE Y MIKOJILHUKOB)

10a. Y3Ha10 HOBOe OT y4uTeJIsl WJIH U3 y4eOHUKA (IOMCK peleHus )

JletssMm MOKHO TIOKa3ath ¢uibM hitps://youtu.be/pm2uUpbJ3T4

HNudopmanus s yduTesisi. YYUTEIIO CTOUT pa3o0paThCs C mMpoOIeMOol, TPOCMOTPEB
(bMIBMBI:

https://youtu.be/6i0_IMNQT9E®

https://youtu.be/KTLIB1duAlY

11a. He cmory noHsATh (I0CTAHOBKA NMPO0JIEMBbI)
Ecnu 3emist Tak ObICTPO IBHIKETCS B KOCMOCE U BCE BpEeMsI KPYTUTCS, TOUEMY
MBI 3TOT'0 HE YyBCTBYyEM?


https://youtu.be/pm2uUpbJ3T4
https://youtu.be/6iO_IMNgT9Eъ
https://youtu.be/KTLlB1duAIY

12a. Ny pemeHue caM WM € APY3bSIMH

Kiace paznensieTcs Ha rpyninsl ¥ YYEHUKH B KaXKOW IPUAYMBIBAIOT CBOE
oObsicHenue. [Tocne 3Toro npeacTaBuTeNy Kaxa0i U3 TPYII BEICTYHAIOT CO
cBOMMH pe3yibTaTamu. [locie 3Toro Bech Kitacc 00Cyk AaeT, Kakoe U3 00bsICHEHUM
OBLIO CaMbIM ITOHSITHBIM.

Ypok 3. IOJI3EMHBIE COKPOBHILA

Nudopmanus niis yunrens: J[eTh TOJKHBI yCBOUTh PAa3HUILY MEXKIYy MUHEPAJIOM U TOPHOU
MIOPOJIOH, TaK KaK B OOMXOHOW PeUr ITH MOHITHS YaCTO YIOTPEOISIFOTCS KaK CHHOHHUMBI.
Ba)xHO OMHUTB, 4YTO MUHEPAJIbl U TOPHBIE OPOJIbI OTINYAKOTCS BHYTPEHHUM CTPOCHUEM.
Heckonpko yrpoiiast CymecTBYOMIME MPEACTABICHUSA, MOKHO CKa3aTh, YTO MUHEPAT —
OJIHOPOAHBIN MO CTPOEHHIO, OOBIYHO KPUCTAITMYECKUIA TPOIYKT MPUPOAHBIX ITPOLIECCOB,
UMEIOIINI onpeieiéHHbIe PU3NYECKUE CBOMCTBA M XUMUYECKUH cocTaB. OueHb BaXKHBIM
OTJINYMTEIBHBIM IPU3HAKOM MUHEpAa SBJISIETCS €r0 IPUPOJHOE MPOUCX0XKaeHue. B
1abopaToOpUN MOXKHO CO3/1aTh 00Jiee pa3HOOOpa3HBIE YCIOBUS, YEM PEAIbHO CYIIECTBYIOIINE B
pupojie, coOOPaTh B OJIHY «KOMIAHUIO» XUMUYECKUE BEILIECTBA, KOTOPHIE BMECTE B MIPUPOJIE
nouTH He BcTpevarorcs. [loaTomMy faxe MOTHOCTHIO CXOIHBIE C MPUPOAHBIMUA 00pa30BAHUSIMHU
BEIIIECTBa, KOTOPBIE U3TOTOBUIIH B JIAOOpaTOPHH (HAaIPUMEpP, UCKYCCTBEHHBIE PYOUHBI, allMa3bl),
CTPOro TOBOPsI, MUHEpajIaMHu Ha3bIBaTh Heb3sl. OCHOBHBIE XapaKTEPUCTUKHA MUHEPATIOB 3TO
BHEIIH:SA popMa UX KPUCTAIUIOB, (PU3MUYECKUE CBOMCTBA (I[BET, OJ1€CK, CIalHOCTh, TBEPAOCTD,
IJIOTHOCTH U JIp.), ONITUYECKHUE, XUMUYECKHE, FJICKTPUUECKHNE, MATHUTHBIC U JPYTHE CBOMCTBA.
OHU 3aBUCAT OT XMMHUYECKOT'O COCTaBa M BHYTPEHHETO CTPOCHUS (KPUCTAIUIMYECKON CTPYKTYPBI
- TEOMETPUUECKOTO PACIIOIO0KEHUS COCTABIISIONIMX UX aTOMOB U THUIIA XUMUYECKOH CBS3H
MEX1y HUMH. )

Munepaisl NpeACTaBIsIoT cO00M OAHOPOIHBIC TIO COCTABY U Pa3JIMUHBIE TI0 pa3Mepy (0T
JIECATUTBICSYHBIX JIOJIEH MIUTUMETPA A0 HECKOJIBKUX METPOB) KpUcTasuibl. OHU MOTYT
OTJIMYATHCA JPYT OT Apyra, 001aiaTh «AHIUBUYAIBHOCTBIO», T.€. HEIMOBTOPUMBIM COYETAHUEM
CBOICTB M KauecTB. MUHepallbl MOTYT 00pa30BhIBATh OTPAHEHHBIE KPUCTAILIBI, @ MOT'YT OBITh
3épHaMu HenpaBWIbHOU (popmbl. CIIOBO «MHHEPAT» MOXKET 03HAYaTh U OTJIEIBHO B3SITHIN
KPHUCTAIJI, U LENbII MUHEepaIbHbBIN BUA. MuHepassl 0OHAPYKEHBI U TATeKO 3a MpeaeTaMu 3eMITH
— Ha Janékux IJIaHeTaxX U B UX aTMocdepax, B KOMETax, B MEeX3BE3THOM MBLIH.

["opHbIe TOPOBI — MPUPOIHBIE COSTUHEHUS MHHEPAJIOB, MX YaCTULIBI 00Pa3yIOT TOPHbBIE
MOPOJIBI B Pa3HBIX yCIOBUAX. M3 TOPHBIX MOPO/T CII0XKEHA BCA 3€MHAasi KOpa, HE TOJIBKO TOPBI, HO
Y paBHHUHBI © MOPCKOE JHO. MarMaTu4eckue mopo/isl (TpaHuThI, 6a3albThl, rab0po)
00pa3yroTcs MpU OXJIAKJICHUU U KPUCTAIIM3AIMY pacIIaBIeHHON MarMbl. Bee ropHbie mopoasl,
MOKPBIBAIOIIUE TTOBEPXHOCTH 3¢MHOTO I1apa, C MEePBBIX K€ MOMEHTOB WX 00pa30BaHUs MO
BIIMSIHUEM Pa3JIMYHBIX MTPOIIECCOB HAYMHAIN HEMEJICHHO pa3pymarbesi. CymMma mpoIieccoB
peoOpa3oBaHus TOPHBIX MOPO HAa MOBEPXHOCTH 3€MJIH HA3bIBAECTCS BEIBETPUBAHUEM. JTO
du3HYecKOoe U XUMUUYECKOE pa3pyIlIeHue Mo IeUCTBUEM KOJIeOaHU TeMITIepaTyphl, 3aMEpP3aHUs
Y XUMUYECKOTO ACHCTBUS BOJbI, BETPOB, PA3IMUHBIX OPTaHU3MOB. HacTHUILIbI pa3pyIIEHHBIX
MOPOJI, BO3HUKIIIUX TP BBIBETPUBAHUH, TIEPEHOCATCS BOJIOM, BETPAMH M OCAXIAIOTCS Ha
MOBEPXHOCTH CYIIH, B BOJHBIX OacceifHax. B pe3ynbTaTe 00pa3yeTcs phIXJblidi U TOPUCTHIH,
HACBIIIEHHBIA BOJIOW 0CAJIOK, CIIOKEHHBIA PA3HOPOAHBIMU KOMIIOHEHTaMHU. [lo naBieHneM
BEPXHHUX CIIOCB 0CA0YHBbIE MOPO/bI ( U3BECTHSK, M, IECYAHUK), (OPMHUPYIOT IIIOTHBIE YACTO
cioucTteie oOpa3zoBanus. biaromgaps IBHKEHUSIM 3€MHOUN KOPBI, MAarMaTHYECHE M OCATOYHbIE
TOpPHBIE TOPOJIBI MOTYT OBITh 3aXOPOHEHBI Ha OOJBIIION TTTyONHE, I/1€ TOABEPraroTCs
BO3JICUCTBHUIO BRICOKOH TEMIEPATYPHI, OOJBIIOTO AABICHUS U PA3TMYHBIX TA30BBIX U BOJTHBIX
pacTBOpoB. OHM MEHSIOT CBOM NIEPBOHAYAIIbHBIE CBOMCTBA, UCXOJIHBIE MUHEPAJIBI
MEePEKPUCTATUIU3YIOTCS WITH TIOTHOCTHIO MEHSIOTCS, JOpMHPYST MeTaMop(hruuecKue mopo/bl.

Tak Kak HarJIsIIHO OYE€Hb TPYAHO MOKA3aTh Pa3HUILY MEKY MUHEPAJIaMU U TOPHBIMU
MOpOJIaMH, TJIABHOE, YTOOBI JIETH TTOHSIIH, YTO MHHEPAJIbl UMEIOT OJTHOPOJIHBIN COCTaB, a



IIOPO/Ibl — HEOAHOPOHBINA. MHUHEpal — 3TO OJIMH U3 OCHOBHBIX «KHPINYUKOBY, KOTOPBIE
CJIaraloT OKpPY>KaloIIUi HAC MUP HEKUBOW MPUPOJIBI, B TOM YHCIIE U3 HUX COCTOSIT U TOPHBIE
nopobl. OOBsICHEHHE MaTepHalla O KpUCTaJlJIaX COMPOBOXKAAETCS JEMOHCTpaLen
Pa3HOOKPAIICHHBIX KPUCTAIJIOB KBapIla, UMEIOUINXCS B MUHEPAIOTHYECKON KOJUIEKIIMU [IKOJIBI,
Y I0BEJIMPHBIX U3JIEIUNA U3 HUX.

Lean ypoka: Mo3HaKOMHUTH CO CararoimMu Jurtocdhepy (KaMeHHYI0 000JI0UKY
3emiin) MUHEpaJlaMU U TOPHBIMH MOPOJaMH, CHhOpMHUPOBATh Y YUCHUKOB OHATHUS
MUHEpaJbl ¥ TOPHBIC TTOPOIBI, BEISIBUTH PA3INUUE MEXKTY dTUMHU OHITHSIMH,
paccka3aTh O CBOMCTBaX MUHEPAJIOB M TOPHBIX MOPO/I, MPOUCXOKICHIUH TOPHBIX
MOPO/I, UCTIOJIB30BAHUH UX JIIOJbMHU.

Tun ypoka: ypok OTKPBITHSI HOBBIX 3HAHUU.

MuHHMMYM: 3HAKOMCTBO C IPUMEPaMU MUHEPAJIOB U TOPHBIX MOPOJ,
BOKHEUIIIUMU UX CBOMCTBAMU, OTIUYUSIMU MUHEPAJIOB U TOPHBIX MOPOJI,
Croco0aMu UCIOJIb30BAHUS UX YEJIOBEKOM.

MakcumMyM: 3HaKOMCTBO € CIIOCOOaMH MPOUCXOKICHHS TOPHBIX TIOPO/I.

Martepuaibl 1 o6opyaoBanue: yucOHuk (c. 16-19), kpuctaiibl KBapiia,
JpYTUe MUHEPAJIBI U TOPHBIE TTOPO/Ibl (0a3aJbT, TPAHUT, TJIMHA, TIECOK) U3
MUHEPATOTHYECKON KOJIJIEKIIMH IIKOJIbI, Y KaXJI0T0 MKOJIbHUKA TOJKHO ObITH 10-
12 oguHakoBbIX MOHETOK (1 py0.), mpe3enrtaius PowerPoint mo teme ypoka Ha
CalTe U31aTeNIbCTBA.

Xoxa ypoka

1. BcmomuHaw 10, 4TO 3HAK0 (AKTYAJIM3ALMS 3HAHUA)

- OOBSICHUTE BBIPAXKEHUE «IIPUPOJIHBIE OOTaTCTBa». EcCin 3aryisiHyTh B CJI0OBaph,
TO MBI YBUAUM, YTO OOTaTCTBO 3TO LIEHHOCTH, cOepekenusi. O uem uaeT peub?

- [Touemy Tak roBopAT? (MUHEPAJIBI U TOPHBIC TOPOJIbl AKTUBHO UCIIOIB3YIOT
JIFOJTU, TIO9TOMY UX HA3bIBAIOT MPUPOIHBIMU OOTaTCTBAMU)

- Uem moskeT OBITH MOJIe3Ha I YyejoBeKa HexuBas npupoja? (Jletu oTBeyaror,
OMUPAsICh HA CBOU OIIBIT)

- JlaBaliTe BCIOMHHUM, 4TO Takoe JuTocdepa.

2. He Mory noHfiTh (IOCTAHOBKA NMP00.1eMbI)

Ha 5ToM ypoke Mbl IOTOBOPUM O MUHEpajax U TOPHBIX MOPOAAX

- U3 yero cocrout nurocdepa? (kameHHast 000JI0UKA TUTAHETHI COCTOUT M3
KaMHei)

- CapllIasv 11 BBl 3TH Ha3BaHUs — MUHEPAJIBI U TOpHBIE Topoabl? Korga
YIOMHUHAIOT ATH Ha3BaHUsI? (CJIBIIIAIM, KOT/Ia peUYb UIET O Pa3IUYHBIX KaMHSX)

- Munepasbl ¥ TOpHBIE TOPOJIBI ATO OJTHO U TO K€ WK HET? (I€TH BHICKA3BIBAIOT
CBOE MHEHMUE)

- O yem MBI OyZIeM FOBOPUTH Ha ypoke? (0 MUHEpaJIax U TOPHBIX MOpOoax,
COCTAaBJISIFOIINX JTUTOCPEPY)

3. My penienune caM WM € APY3bSIMH, Y3HAK0 HOBOE OT YUMTeJsl UM U3
yueOHUKA (IOUCK pelIeHust)

- Jlutocdepa, XOTh OHA U KAMEHHAs, — HE 3aCTHIBIIIEE BEIIECTBO — B HEH
MMOCTOSIHHO TPOUCXOAAT MEIJIEHHBIE HEBUIUMBIE TJ1a3y MPOLECCHI — MPEBPALLICHUE



OJIHUX BEUIECTB B APYIHe, N€HCTBUE BEPXHUX CIIOEB HA HUKHUE, IEUCTBUE
BBICOKMX TEMIIepaTyp Ha clararomiye Jurtocepy BemecTBa. ITH MPOILECCh
IPUBOMAST K 00pa30BaHUIO MUHEPATIOB ¥ TOPHBIX MOPOJI. MOXKET 11 KTO-HUOYIh
MIPUBECTU IPUMEPHI MUHEPaAIOB? (JIETH MBITAIOTCS MPUBECTU MMPUMEPDI, YUUTEIh
MOMPABIISIECT UX) YUUTETh IPUBOIUT IPUMEPHI MUHEPAJIOB, ITOKA3bIBAET 00PA3IbI
U3 KOJUICKIIHH.

- Munepansl — IpUPOIHBIE KPUCTAILIBI, COCTOSAIINE U3 OJTMHAKOBBIX YACTHII,
PacHoJIOKEHHBIX B IPABUIBHOM KPHCTAIIMYECKOM nopsiake. Kak Tak MoxeT
nosyuntbesi? IIpoBeneM skcriepuMeHT ¢ MOHETKaMU. ONUChIBa€M CTPO MOHET.
Mexay yacTUIlaMU KPUCTAJUIOB ACHCTBYIOT CHIIBI, YEPKHBAIOLIUE UX B CTPOTOM
HOPSIZIKE.

- Paccmotpurte puc 1. Ha ctp 17. UTo 3a6Ch m300paxkeHo? MuHepasbl anmas u
rpaduT. AnMas — caMbIii TBEPBIN U3 BCEX MUHEPAJIOB, APAroIleHHBIA U
HEOOXOUMBIN B IPOMBIIIIIEHHOCTH, IPa(UT — 0O4eHb MATKUN, BBl UM MOJIb3YETEChH
KaK/IbIM IeHb — KapaHjall. Bo3pMuTe KapaHalll, IPOBEANTE JIMHUIO, BBl BUJUTE,
KaKOM CJIeJl OCTAeTCsl OT MATKOro rpadura. Y AUBUTENBHO, YTO 3TU MUHEPAJIBI
COCTOSAT U3 OAHUX U TeX K€ yacTuLll. [locMOTpUTE Ha pUCYHKE, KAK YJIOKECHBI
YacTHULbI B aJIMa3e U Kak B rpadure. B rpadute ects ciaou, KOTOpbIe
yIEP>KUBAIOTCS HE TaKk CUiIbHO. OAMHAKOBO JIM BBITTIAIAT aiMa3 U rpadut? (HET)

Kakoii BbIBOJT MBI MOKEM CJI€NIaTh (CBOKWCTBA MUHEPAJIa 3aBUCAT HE TOJIBKO OT
TOTO U3 KaKUX YaCTULl OH COCTOUT, HO U OT TOTO, KaK OHU YJIOKEHBI).

- [Ipouture nocnennuii ab3ai Ha ctp. 16. Kakoe eie BaxxHOe CBONCTBO
OTIIMYAET MUHEPAIBI? (IPUPOJHOE MPOUCXOKACHUE, CO3/IaHHBIE B JIA0OPATOPUU
KAMHH HEJIb351 Ha3BaTh MUHEPAJIaMu ).

[IpouTHTE UTO TaKOE MUHEPAJBI B paMKe Ha cTp 17.

4. 51 Tpenupyroch (mepBUYHOE 3aKPeEIICHUE)
Brimonusem 3aganue 2 u3 padodeit TeTpaau

5. He Mory moHsiTh (IOCTAHOBKA MPO0JIEeMbI)

- IIpouture quanor Katu u aeaymku Ha cTp. 16

- Yto Bac yAMBWIO B 3TOM auajore? (ropHbl€ MOPOJIbl BCTPEUAIOTCS HE TOJIBKO B
ropax

- ['11e ’xe BCTpeuaroTcsi TOPHbIE MOPO/IbI, JaBANTE MO3HAKOMUMCS C HUMH, TEM
0oJiee YTO MHOTHE M3 HUX BaM JIaBHO U3BECTHBI.

6. Y3Ha10 HOBOE OT YYUTeJIs WU U3 Y4eOHUKA (MOUCK PeleHus )

- Munepaibl TOBOJIBHO PEJIKO BCTPEUAIOTCS B YMCTOM BUe. ['opasmo yarie noja
JEWCTBUEM Pa3HBIX CHJI 3¢pHAa MUHEPAIOB O0BEAUHSAIOTCS B TOPHBIEC MTOPOJIBI.
OnuH 13 HaTJISIHBIX TPUMEPOB TOPHOM MOPOJIbI — TPAHUT, 3€PHA Pa3HBIX
MUHEPAJIOB XOPOIIO B HEM BUAHBI. OJIHAKO HE BO BCEX FOPHBIX MOPOJIaX 3epHa
MUHEPAJIOB BUIHBI HEBOOPYKEHHBIM IJ1a30M. [ 'OpHBIE TOPOIbI OTIUYAIOTCS APYT
OT Jpyra - ObIBAIOT TBEpbIC (TPaHUT, 0a3aJbT), U PHIXJIBIC — MIECOK, TJIMHA,
Pa3IMYHON OKPACKH, IO TOMY KaKW€ MUHEPAJIbI BXOASAT B UX COCTaB. 3HAKOMBI JI
BbI ¢ teckom u rimHoK? ([la) Ilecok Bcerma oqunakoBbiii? (Het, ObIBatoT pasHbie



MECKH, OHU OTJIMYAIOTCS MO LIBETY) BHeIHMiA BUT ITecKa, €ro LBET 3aBUCHUT OT
COCTABJISIFOLIUX €r0 MHUHEPAJIOB.

- ['opHbIE IOpOIBI OTIIMYAIOTCS O crioco0y oOpa3oBanus. PaccMmoTpute puc.2
Ha cTp. 18. IlonpoOyem pazoOpaThcs, Kak 00pa30BaIMCh pa3Hble FOPHBIE TOPOJIBI.
A. PackaJieHHbBIE BELIECTBA, MarmMa, HaXOAsIIHecs 110/ 36MHOM KOPOW MHOT1a
BBIPBIBAIOTCS U3 Hep 3eMiu 00pa3ys ByskaHbl. [Ipy oxnaxkaeHun oHU 00pa3yroT
MarmaTu4ecKue ropHslie nopoasl. b. ['opHbIE OpOabI, cllararomue BEpXHUE CIOU
auTocepsl pa3pyIIaloTcs BETPOM, BOAOK U IpYTrUMH cuiiaMu. VX menkue
YaCTHUILBI CKaIUIMBAIOTCA BO BIIaJMHAX, HA THE BO0eMOB. [locTenenHo
HAKaIIMBAETCs] MHOTO OCAJKa U HUYKHUE CIIOU IO/ JaBJIEHUEM BEPXHUX 00pa3yroT
€AUHYI0 TOPHYIO IOpoAy. Takue mopoasl Ha3bIBaKOT 0cafo4HbIMU. B. ['opHbIE
MIOPOJIbI, JISKAIUE OYCHB IITyOOKO MO ACMCTBUEM BBHICOKOW TEMIEpaTyphl U
JTABJICHUEM BEPXHHUX CJIOEB 3¢MHOM KOPBI OUYEHb CHIIBHO U3MEHSIOTCS M 00pa3yioT
MeTaMop(UIECKUE TOPOIBI.

HNudopmanus njst yaurtens. Pedsita MOTyT BBICTYIIUTD C TIOJATOTOBICHHBIMH MU
coo01eHusMH (UCToIb3ys nHpopManuio U3 KHUT U MHTepHeTa) 0 pa3HbIX MUHEpalaxX U
TOPHBIX TIOPOJIaX, KOTOPBIC OHHM 10 JKEJIAHHWIO BRIOPATU Ha MpeabLayIieM ypoke. [nan
coobmenus: 1) O kakoM MuUHepase, TOpHOU Mopoje Thl pacckaxenib? 2) Kak oH BeIMISANT,

KaKOBBI €ro cBoMCTBa 3) MComb3yIoT U JIF0AM 3TOT MUHEpal (ropHyro nopoay) ? Kax? .

7. 51 TpeHMpy1OCH (MEePBUYHOE 3aKPeIIeHHe)
Brinonusem 3ananue 4 u3 padodeit Tetpaau

8. [IpuMeHs10 B KU3HM (MIPUMeHeHre 3HAHUI U YMEHUii)

- JlaBaiite mourpaem. 5 pa3mam BaM KapTOUKH C OIMMCAHUEM MUHEpasa Uin
TOPHOM ITOPOJBI. BBI JOJKHBI IO ONMCAHUIO ONPEAEIUTh 3TO MUHEPaJl WU TOpHas
nopoja. Te, y KOro KapToyku C ONMCaHUEM MHUHEpPaa, BCTAIOT CJIeBa OT MEHH, T€,
Yy KOI'0 KapTOUYKH C OIIMCAHUEM T'OPHBIX ITOPOJ — CIIpaBa.

I/IH(l)OpMaI[I/Iﬂ MJISA YYUTEIs: Yuurens pa3aacTt ACTAM 3apaHCe IMOATOTOBIICHHBIC KAPTOYKU C
ONMCaHWEM MUHEPAJIOB U FOPHBIX Mopoa. Ha kaproukax ¢ MUHepanamMu JOJKHO, KpOMe
Ha3BaHUs, OBITh YKa3aHO, YTO OH KpI/ICTaJ'IJII/I‘ICCKI/II\/'I, COCTOHUT M3 OJMHAKOBBIX YaCTHII. Ha
KapTO4Kax C TOPpHBIMHU NOPOJAaMH MOXKXHO YKa3aTb MUHEPAJIbl, UX COCTABJIAIOIMIUC U
MPOUCXOKACHUC — MAI'MAaTUYCCKaAA, 0OCa/l0YHasA, MeTaMop(bI/I‘leCKaH. HpI/IMepLI KapTO4YCK:

AKBaMapyH, roJdy0oi KpUcTalll IPUPOTHOTO TPOUCXOKIACHUS

' k 1("'@;’;{4“ b4l o FpaHI/IT, MarmMaTu4CeCKOro IMpPOUCXOKACHUA, COCTOUT U3 MUHEPAJTIOB —
KBaplia, IOJIEBOTrO IINaTa U IpYyrux
9. Pacckaxy 0 pe3yJbTaTax (MTOI YPOKa)
- JlaBaiite moaBeaEm uToru Harei padotel. Uto Mbl XxoTenu y3Hath? (UTo Takoe
MHUHEpaJIbl U TOPHBIE TTOPO/IBI)
- Uem oTnmyaroTcs MUHEpasbl OT TOpHBIX opo? (Pebsita Ha3pIBalOT CBOMCTBA
MHUHEPAJIOB)



- [Touemy roBOpAT, UTO TOPHBIC MTOPOBI BCTPEUYAIOTCS HE TOJIBKO B ropax? (OHu
COCTABJISIOT BCIO 3¢MHYIO KODY.)

Jlomawnee 3a0anue: BOIPOCH 2-3 B KOHIIE YpoKka Ha cTp. 19, 3aganus 1, 3 u3
paboueit TeTpaau.

Ypok 4-5. IIOJIE3HBIE NCKOITAEMBIE

HNudpopmanust UIs1 yauTesisi: YPOKH MOCBSILEHBI MOJIE3HBIM UCKOIIAEMbIM U TECHO CBS3aHBI
C MPEABITYIUMH YPOKaMH, TOCKOJIBKY M MUHEPAJIbI, U TOPHBIE TOPO/IbI MOT'YT OBITH TIOJIE3HBIMHU
ucKornaeMbIMu. VckonaeMble — MOTOMY YTO M3BJIEKAOTCA U3 HEp 3eMJIU, OTIENIAI0TCS
4eJIOBEKOM OT KaMEHHOM 000J10YKH - TUTOChepshl. [1one3HbIe — MOTOMY UTO YEJIOBEK YMEET
U3BJICKaTh U3 HUX I0Jb3Y — IIpEeBpalliaTh B HEOOXOAUMBIE BEIIH, 000rpeBaTh JKUIIbE, 1€1aTh
TOTLJIMBO JJIsl TPAHCIIOpTA U T.JI. UeIoBedyecTBY yxe He 000MTHCh 6€3 MOJIe3HBIX HCKOIAeMBbIX,
OHH OKa3bIBaIOT OIPOMHOE BIIMSHHME Ha BCIO Hally »ku3Hb. Koraa oOpa3oBanuce Ha 3emie
noJie3nbie uckonaemblie? [Tone3npie HckomaemMple 00pa30BaICh BMECTE ¢ KAMEHHON 000JI0YKON
IUTaHEThl MMJUIMOHBI @ MHOT' 1A M MUIJTHAPABI JIeT HazaJl. POopMHUPOBATIUCH TOCTENEHHO B TE€UEHUE
CyILIECTBOBaHMs Halel miaHeTsl. OHU HaKOMUJIMCh B HEAPAX 3€MJIM 3a MUJUIMOHBI JIET.
[TosTOMy 60JIBIIIYIO YACTh 3aI1ACOB MOJIE3HBIX HCKOMAEMBIX BOCCTAHOBUTH HENb3s. [lecok, rinuHa,
TOp( MpoJOIIKAIOT HAKATUIMBATHCA 110 cUX 1op. Mckonaemble He cpa3y CTaIu MOJIE3HBI IS
4eJI0BEYECTBA, a TOJIBKO TOTA, KOTAA J0AM OCO3HAIU MX MOJIb3Y M HAyYWINCh HCII0JIb30BaTh
uX.

ITo ¢puznyeckoMy COCTOSHHUIO NOJIE3HbIE HCKOIIAeMble JIeIAT Ha TBEPAbIE (pa3IuyHbIe PYIbl,
yroJib, MPamop, TPAHUT, COJIM KAMEHHBIH yroib, Top®), xkunkue (HedTh, MUHEpaTIbHBIE BOABI) U
ra3zoo0pasHblie (IpUPOHBIN roprounii ra3). Ilo ucnoab30BaHMIO UX Pa3AEIAIOT HA TOPIOYHE
(yrois, Topd, HEQTH, IPUPOAHBIHA ra3, TOPIOYNE CIAHIIB); PYAHbIE (PYAbl TOPHBIX ITOPOJI,
BKJIIOYAIOIIME METAJUIMYECKHE MT0JIe3HbIE KOMIIOHEHTHI M HeMeTajuinyeckue (rpadur, acoecr);
HepyAHblE (HEMETAINIMYECKUE U HErOPIOYHE M0JIE3HbIE UCKOIIAaEMbIE: TIECOK, I'PAaBUM, TJIMHA, MEJ,
U3BECTHSIK, pa3IMYHbIC COJIU. B 0TenbHYIO rpyNIly BBIACISAIOT IparoleHHbIE U [10J1eI0UHbIE
KaMHH).

Mecmopooicoenus. HaliTi 1iosie3Hble UCKOTaeMble B OOJIBIIMX KOJMUYECTBAX U C BBICOKUM
coJIep’KaHUEM TOJIE3HBIX KOMIIOHEHTOB B IIOPO/JI€ TI0BOJIBHO TPy IHO. Yalne ycunus,
3aTpayeHHbIN Ha X J100bIUy OOJIbIIIE O3Bl OT U3BJICYEHHBIX pecypcoB. Eciu ke 1o0srya
MOJIE3HBIX CKOMAEMbIX BBII'OJIHA, MOXKHO CKa3aTh, YTO 3TO HacTosllee MecTopokaeHue. Ecth
HECKOJIBKO TpeOOBaHUH, KOTOPBIM JIOJKHO YJIOBJIETBOPSATH HallJIGHHOE CKOTIJICHHE
MUHEPAJIBHOTO CHIPbS, IPEXAE YeM OHO OyJIeT MPU3HAHO MECTOPOKACHUEM: ONPEIEIEHHOE
KOJINYECTBO PYAbI (HE HUXKE HEKOTOPOTO MUHUMAJILHOTO) U COJIep’KaHHe B HEM MOJIEe3HBIX
KOMITOHEHTOB.

Memannvl. B TeXHUKE METaJUIbl IPUHATO MOJPA3ENATh Ha Y€pHBIE U LBeTHBIE. K uépHBIM
MeTaJljlaM OTHOCAT eJI€30 U €ro CIIaBbl (CTaiu, peppociiassl, 4yryHbl). K u€pHbiM MeTaniam
TaKXe OTHOCST BaHa/IWi, MapraHell U, MHOTJa, — XPOM. DTH METaJUIbl UCHOJb3YIOTCS TJIaBHBIM
00pa3oM Ipu NPOU3BOJCTBE YYTYHOB U CTaJeH..

K LBETHBIM OTHOCAT BCE OCTalIbHbIE METAIIBI HEKOTOPBIE N3 HUX UMEIOT SIPKO BBIPAYKEHHBIN
L[BET, HAIIpUMEDP, KpacHasi MeJlb, HO U IPyrUe METaJUIbl UMEIOT OTTEHKH, KaK CepeOpUCTHIi
IIOMUHUH, cepblif uHK. K 1IBETHBIM MeTaiaM TakKe OTHOCST OJIOBO, HUKEJb, XPOM, cepedpo.
Camoe riaBHOE OTIMYME LIBETHBIX METAJIJIOB OT YEPHBIX — ATO TO, UYTO OHU HE PIKABEIOT U
3HAYUTEIBHO O0JIee TONIT0e BPEMs COXPaHSIOT CBOM CBOMCTBA, TaK KaK HMEIOT 0011ee CBOMCTBO
00pa30BBIBaTh HAa TOBEPXHOCTU OKCHIHYIO IIEHKY, KOTOpasi Mpe0TBpaIliaeT AajabHeillee
paspylieHHe MeTaJla.

Ceoticmea memannog

[Tpu OOBIYHBIX YCIOBHUSAX BCE METAJIIBI (32 HCKIIIOUEHUEM PTYTH, €€ TeMIlepaTypa IIaBJIeHUs
— =39 °C) - TBEpbIC BEIICCTRA.

Memannwvl xopowio npo6ooam menio.



Bce mMeTamibsl XOpoIo MpoBOAAT 3JIEKTPUUYECKHH TOK, YTO 00YCIIOBIIEHO HAIMYMEM B
KPUCTANINYECKOM peIETKE 3EKTPOHOB, KOTOPBIE CIIOCOOHBI CBOOOAHO nepemMeriarses. OueHb
XOPOIIMMH TPOBOJHUKAMH 3JIEKTPUYECKOTO TOKA SBJIAIOTCS 30JI0TO , MEJb, cepedpo.

BosbIIMHCTBO METAIUIOB naaACmuUyHO, TO3TOMY UX MOYKHO KOBaTh, BBHITSATUBATh B IPOBOJIOKY U
npeccoBaTh. VcKiItoueHne COCTaBIISIIOT CypbMa U BUCMYT, OHU XPYIIKHE U OT yjapa
pacChINaroTCs.

Temnepatypa niagnenus METANIOB U3MEHSETCS B IIUPOKOM HHTepBaiie: oT —39 °Cy prytu
10 3420 °C y Bonb(dpama.

Tennosoe pacuupenue — CIIOCOOHOCTh METAJlIa 3HAYUTEIBHO YBEIIMUUBATH CBOW 00BEM IIPU
HarpeBaHuU.

O TOM, 4TO CBOHCTBA METAJIJIOB MEHSAIOTCS IIPU MX CIUIABJIEHUH, CTAJI0 U3BECTHO €LIE B
npesHoctu. 5000 et TOMy Ha3aj HalllK MPEAKH HAyYHIIUCh J1es1aTh OpOH3y — CIUIaB 0JIOBA €
Menbto. bpoH3a o TBEpAOCTH MPEeBOCXOAUT 00a MeTasuia, BXoasnme B e€ cocraB. CBoiicTBa
YHCTBIX METAJJIOB, KaK [IPABUJIO, HE COOTBETCTBYIOT HEOOXOAUMBIM TPEOOBAHUSIM, IIOITOMY
NPaKTUYECKH BO BCeX c(hepax ueloBeueCKOM AesITeIbHOCTH UCTIONB3YIOT HE YHCThIE METAJIIBL, a
ux cruiaBbl. J06aBisis B onpeeIEHHOM KOJIMUYECTBE IPUMECH JIPYTUX METAJIJIOB U HEMETAJLIOB,
MO’KHO MOJIYYUTh MHOTHE THICSYM MaTEpUAJIOB C CAaMbIMU Pa3HOOOpPA3HBIMHU CBOWCTBAMH, B TOM
YUCIIe U TAKMMMU, KAKUX HET HU Y OJJHOTO M3 COCTABJISIOIIMX CIIJIaB 3JIEMEHTOB — 0oJiee MPOYHbIe
U TBEpJIbIE, yCTOMUNBEE K KOPPO3UH, BBICOKMM TEMIIEPATYPaM.

Mertanibel B IPOMBINUIEHHOCTH MOABEPIatOT Pa3IMUHbIM BUAAM MEXaHUUECKOH 00paboTKH,
KOBK€, IITAMIIOBKE, [IPECCOBAHUIO, IIPOKATKE, CBApKE, MalKe.

Ypok 4. Ilose3HbIe HCKOTIAEeMble

eau ypoka: 1aTh NOHITHE O MOJIE3HBIX UCKOMAEMBIX U 00 MX UCIOJIb30BAaHUU
YEeJI0BEKOM, 0 MECTOPOXKICHUSIX M ClIOCO0ax JOOBIYM MOJIE3HBIX UCKOMAEMBbIX; O
KOHEUHOCTHU UX 3aracos.

MuHuMyM: ydaruecs: JOJKHBI HAYYUThCA XapaKTepU30BaTh CBOICTBA
MOJIE3HBIX UCKOIAEMBIX U OMPEACIATh UX 3HAUCHUE JIJIs1 YeJIOBEKa.

MakcuMyM: yMETh IPUBECTH TPUMEPHI MOJIE3HBIX UCKOTAEMbIX, B TOM YKCJIC
TBEPJIbIX, )KUJKUX, Ta3000pa3HbIX, UCTOYHUKOB SHEPTUU, PYIAHBIX U T.1.

Tun ypoka: ypok OTKpPBITHSI HOBBIX 3HAHUM.

MarepuaJsibl u o0opyaoBanue. yueoHuk (c. 20-23), pabouas TeTpabp,
KaMEHHBIN yTOJIb, HEPTh, KeJIe3Hast pyaa, OOKCUTHI T.J. U3 MUHEPATOTHIECKOM
KOJUIEKIIMH IIKOJIbI, MATHUT, IPEMETHI U3 JKeJe3a, MEU, aTFOMUHUS,
npesenTanusa PowerPoint mo TeMe ypoka Ha caiiTe u31aTeabCTBa.

Xoxa ypoka

1. BcnmomuHaw 10, 4TO 3HAIO (AKTYyaAJIM3aLMsl 3HAHUA)

- BcmoMHM Kak MOYKHO OOJIBIIE O CBS3SIX UETIOBEKa C HEXKUBOU MPUPOIOH.
(OTBETHI yUaIUXCsl OMUPAIOTCS Ha KU3HEHHBIN onbIT. HaBoasmumu
BOIIPOCAMH MOYHO MOJBECTU AETEH K MOJIE3HBIM HCKOIIAEMbIM)

- Uto Takoe nosie3nbie uckonaembie? (OTBEThl YYEHUKOB OMTUPAIOTCS Ha
nporpamMmmy 2 Kjiacca, Ie y>Ke IjIa pedb O MOJIE3HbIX ucKomaemMbix Poccun.)

2. He mory noHsiTp (IOCTAHOBKA NMP00.1eMBbI)

- Bce 1 4TO MOXKHO BBIKOMATh — IMOJIE3HOE MCKomaemMoe? (HeT)

- A 4TO MOXHO Ha3BaTh MOJE3HBIM UCKOMAEMbIM? (TO, UTO MIPUHOCUT MOJIb3Y
YEJIOBEKY).



- JlaBaiite pazdepemcsi, 9TO Ha3bIBACTCS MOJIE3HBIMU UCKOTIAEMBIMHU

3. My pemenue cam WIH ¢ IPY3bSIMHU, Y3HAI0 HOBOE OT Y4YUTEJsl WU U3
y4eOHMKA (ITOUCK PelIeHus )

- [IpounTaiite uyTO TaKkoe Moje3HbIe HCKOMaeMble B paMke Ha cTp. 20. (Bce
TOPHBIE MOPOJIbI U MUHEPAJIbl, KOTOPHIE UCIIOJIb3YET YEIOBEK, HA3bIBAIOT
MOJIE3HBIMH UCKOTIAEMBIMH. )

- BcnomHuM MuHepalibl ¥ TOpHBIE TOPOIbI, KOTOPHIE MBI POXOIWINA HA
npouuioM ypoke. Kakne n3 HUX MOJIE3HBI IS 4eNTOBEKa U Kak uMeHHO? ([etn
Ha3bIBAIOT I'PAHUT, [JIMHY, IECOK, MEJ U OOBSICHSIOT, YEM OHU IOJIE3HBI JIJIS
YyeJIoBeKa. )

Y4aurtens pacckas3blBaeT MO KUIKKE, TBEP/bIE, Ta3000pa3HbIe MOJIC3HbIC
MCKOIIa€MbI€ U UX IPUMEHEHNE

4. 51 TpeHnpyrOCh (IEPBUYHOE 3aKPeIIeHHE)

- BoinonnuTe 3aganue 3 u3 padoueil rerpanu

5. He Mory nonsitb (1ocTaHOBKA NMP00JIeMbl)

- Bcerna nu nosie3Hblie MCKOIMaeMble HAXOIATCS Ha oBepXHOCTH 3eMin? (He
BCETJla — TJIMHA U IIECOK MOTYT OBITh Ha MTOBEPXHOCTH, IIOTOMY, YTO 3TO
0CaJIOYHbIC TTOPOJIbI, & APYTUE HAXOAITCS TITyOO0KO MO TOBEPXHOCTHIO 3EMIIH).

Ha kakoii Borpoc HaM Haio oTBEeTUTH ? (Kak 100bIBaIOT TOJIE3HBIE
UCcKomaembie?)

6. Y3Ha10 HOBOE 0T YYUTeJsl MJIM U3 Y4eOHHKA (IIOMCK peleHus )

[IpoutuTe nocneanuit ab3an Ha ctp. 20.

[TocmoTpute Ha puc | Ha c. 20

Cy1iecTByeT HECKOIBKO CITIOCOOOB TOOBIUM MOJIE3HBIX UCKOTIAEMBbIX.

- [lonie3Hble UCKOMaeMbie, KOTOPBIE JeKaT OJIM3KO K TOBEPXHOCTH 3€MJITU
JOOBIBAIOT OTKPBITHIM CITOCOO0M. C TOMOIIIBIO SKCKABATOPOB CHUMAETCSI BEPXHU I
CJIOM IMyCTHIX TOpHBIX Mopo. (Kakux? — Yaie Bcero ocagodnbix) 3aTemM
HAYMHAIOT U3BJICKATh MMOJIC3HBIC MOPOIBI, ITIOCTEIIEHHO HAa 3TOM MeCTe o0pasyercs
Oonbioe yriayoienue - kapbep. OTKPBITBIN crioco0 JerieBiie MoA3eMHOr0, HO
BEJIET K pa3pyIICHUIO OKPYXKaroIIe mpupoibl. B kaphepax 0ObIYHO JOOBIBAIOT
YTOJIb, KEJIC3HBIC PY/Ibl, CTPOUTEIBHBIC MOJIE3HbIC HCKOIIaeMble (TJIMHA, TIECOK U
np.). KeramenvbHo nokazams 0emsam oopa3ybl NOJE3HbIX UCKONAEMBIX

[Tone3npie UcKomaemMbie, KOTOPHIE 3aJIEratoT TITyOO0KO MO/ MOBEPXHOCTHIO 3EMITU
JOOBIBAIOT 3aKPBITHIM CITIOCOOOM — B ITYOOKHX TMOJIOCTSIX B HEAPAX 3EMIIH -
maxTtax. Ha moBepXHOCTh MOJI€3HOE UCKOMAEMOE MOHUMAIOT TIPU TTOMOIIIH
crienuaibHOM TeXHUKH. [TogzemHast qoObiua 6oJiee 1OpOorocTosiias, Ho HAHOCUT
HE CTOJIb CEPhEIHBIN yIIEpO MpUpoE.

7. 51 TpeHMpy1OCh (MEePBUYHOE 3aKPeIIeHHE)

- Uto Takoe MecTopoxaeHne? (MeCTO OOJBIIOr0 CKOIIEHHUS MTOJIE3HOTO
HCKOIIaeMOT0)

- OtBeThTE Ha Bompoc Ha ¢. 21. OT KaKuX CJIOB MMPOUCXOAUT CIOBO
MecTopoxacHue? (Mecro poxaenue) [louemy IMEHHO Tak Ha3bIBaIOT CKOIJIEHUE
MOJIE3HOTO MCKOTIaeMoro? (IoToMy, YTO OHU TaM o0pa3oBaiuck). Becerna mu 3to



npaBuwibHO? (He Bcerna. Hanpumep, ocagounbie mopoasl MOIYyT 00pa3oBaThbCs B
JPYrOM MECTE U UX NIPUHOCAT B MECTO CKOIUIEHHUS BOJIA U BETED).

8. [IpuMeHs0 B ;KU3HU (MPUMEHEeHUEe 3HAHUI U YMEeHUI)

- BeimonnuTe 3a1anue 4 U3 paboueid TeTpaan, YToObl 3aKPENUTh OCHOBHbBIE
MOHSITHUS ATOTO YpOKa.

9. Pacckaky o pe3yJjbTaTax (UTOT ypPoKa)

JlaBaiiTe MoaBeIeM UTOTH YPOKA.

- OOBSICHUTE Ha3BAHUE — MOJIE3HBIE HCKOMAaeMble (HEOOXO0IUMbIC YETOBEKY
MUHEpaJbl U TOPHBIE TOPOBI C TOBEPXHOCTU U U3 HEAP 3EMIIH)

- Uto Takoe MecTopoxacHue? (MecTa OOJIBIIOTO CKOTIICHUS TIOJIE3HBIX
HCKOMAEMBbIX )

Jlomawnee 3a0anue: Bonipocsl 1, 2 Ha ctp. 23 yueOHuUKa, 3a1anus 1, 2, 4 u3

paboueit TeTpaau

HNudpopmanus 1Jis yuuTessi: B 3aJaHUU 4 HEKOTOPBIE HCKOMIaeMbIe MOTYT OBITh TOTYEPKHYTHI HE OJIUH pa3.
TaK, Iy MOXHO rOTOBUTH HEC TOJIBKO C MIOMOMIBIO NPUPOAHOIO Ira3da, HO U Top(ba, M KaMCHHOTI'O yTI'JId. HpI/I
06CY)K,I[€HI/II/I 3aJaHus MOXKHO 06paTI/ITI> Ha 5TO BHUMAHUEC ,Z[CTeﬁ.

Ypok 5. Pyabl u MeTasLibl
Xoxa ypoka

1. BcmomuHaw 10, YTO 3HAK0 (AKTYAJIM3ALMS 3HAHUA)
- O 4em MBI pa3roBapuBaiiy Ha MponuioM ypoke? (O mosie3HbIX UCKOMAEMbIX )
- Uto Takoe mosie3Hbie uckomnaembie? (BCe TOPHBIE MOPOJIbI 1 MUHEPAIBI,
KOTOPBIE UCTIOJIb3YET YEIOBEK)
JI1s1 4ero ucnoab3yroT METaIIbl? (IETH OTBEYAIOT, UCIIOJIb3YSl CBOU OIIBIT)

2. He Mory noHsitb (I0CTaHOBKA NMP00JieMbl)
- Otkyna 6epyTcs MeTauibl? (AETH BBICKA3bIBAIOT CBOU MPEATIONOKEHMUS )
JlaBaiite pazoepemcsi — Kakue ObIBAIOT METaJIbl, KAKUMH CBOMCTBAMU OHH
00J1a1al0T U KaK UX J0OBIBAIOT.

3. Ny pemeHue cam WIH € APY3bAMHU, Y3HAI0 HOBOE OT YYUTEJsl MU U3
y4eOHMKA (MOMCK pPelIeHus )

-HekoTopble MeTallsIbl UHOT /1A BCTPEYAIOTCA B UUCTOM BUJE — CAMOPOJIHOE
30J10TO, Me/lb (€CIIU €CTh BO3MOKHOCTbH MPOJIEMOHCTPUPOBATH CAMOPOIHYIO
Meab). Ho B O0NIbIIMHCTBE ClydaeB UX AOOBIBAIOT U3 PYbI.

-IIpoutuTe TeKCT B pamke Ha cTp. 21. Uto Takoe pyaa? (1IeTH OTBEYAIOT Ha
BOIIPOC)

-IIpoutuTe 3aganue Ha c.22 cBepxy. HazoBuTe kak MOKHO OOJIbLIE MPEIMETOB,
C/EJIaHHBIX UX METATIOB. (MHOIro MpeaMETOB CIEIAHO U3 METAINIOB — METAJLIBI
UTPAIOT OTPOMHYIO POJIb B dKU3HH YEJIOBEKA).

-Kakue Metabl Bel 3HaeTe? (I€TU Ha3bIBAIOT METAJLIbI)

- Kakoit metamn Hanbosiee 4acTo UCIIONIB3yeTCs YelloBeKOM? (Kele30, B
OTJIMYME OT APYIMX METAJUIOB 00J1a/JaeT MAarHUTHBIMHU CBOMCTBaMHu ).



VYuurenb NOKa3bIBAET JIETSIM, UTO KEJIE3HbIEC MPEIMEThI TPUTATUBAIOTCS
MarHuTOM, a MEJIHbIE U aJTIOMUHHUEBBIEC — HET.

VYyutenb paccka3bIBaeT O JKEJIE3HAKAX U IPYTUX pyaax.

[IpouuTaiiTe Bropoe 3ananue Ha c. 22. [Ipenioxkure oTBET Ha BOMPOC.

4, TlpuMeHsiIo B JKM3HHU

- JlaBaiiTe Hay4MMCs II0JI30BAThHCS NOJIyYCHHBIMU 3HAHUSAMU U IIOJIBEIEM
UTOTH Halled paboThl Ha MOCIEIHUX ABYX 3aHATHAX. [TopaboTaeM ¢ paboueit
TETPaJbI0, BHIMIOJIHUTE 3aJaHus /-8 U3 pabodeil TeTpaiu.

-3aKkpbuid yueOHHKHU. BeinoiHsaeM 3aganue 7 — nepBblid psa GOpMyIHUpyET
CBOMMH CJIOBAMH OTIPEJICIICHUE K CIIOBY «CIUIaB», BTOPOU P — K CIOBY «OOKCHUTY,
TPETHUH P K CIIOBY «PyHa».

- O0cyKaaeM OIpeEICHHs U 3alIAChIBAEM UX B TETPALb.

Nupopmanus 11 yYUTeNsI: ONPEIEICHUSA JETEN MOTYyT OTIIMYATHCS OT IIPUBECHHBIX B
y‘I66HI/IKe, MOT'yT OBITH HETOYHBIMH. FJ'IaBHOC, YTOOBI ACTHU MMPaBUIIbHO II€pEaain CYTb CBOUMU
CJIOBaMH, 3TO clieAyeT NoompsaTh. [Ipu o0cyKaeHNN TONPOCUTE YUEHHUKOB ITOIPOOOBATh
YTOYHHUTB OIIPEACIICHUEC, €CJIIN OHO HETOYHOC, IOMOI'MTE UM HABOJIAIIUMHA BOIIPOCAMMU. B TCTpaldb
JIETH 3aIHUCHIBAIOT COBMECTHO CPOPMYIIMPOBAHHOE OMPEICICHHE.

- CaMOCTOSITENILHO BBINIOJIHSAEM 3aJjaHue § U3 pabouel TeTpajiu.

5. Pacckaxky o pe3yJbTaTax

- UTo MBI y3HAJIH O TIOJIE3HBIX UCKOTIAEMBIX? (OHM OBIBAIOT KUIKUMH,
TBEPIBIMH Ta3000pa3HBIMU, HAXOIATCS HAa TOBEPXHOCTH 3EMIIH U B €€ HEepax,
00pa3yIoT CKOIIICHUS — MECTOPOKICHNS).

- Kak 1o0b1BatoT Metamibl? (0ONBIIMHCTBO METAIIJIOB JOOBIBAIOT U3 PY/)

- Yem MeTaJuIbI TTOJIE3HEI IS JIIOAEH?

Jlomawnee 3a0anue: Bonpockl 3-4 Ha cTp. 23 yueOHUKa, 3agaHus 5-6 u3
paboueit TeTpaau.

Ypok 6. Tesa u BemecTBa

I/IH(l)OpMa].[I/Iﬁ IJIA yaneJm: B >Tom YPOKE U3y4aroTCd JOCTATOYHO a6CTpaKTHBIe IIOHATHA,
KOTOpBIE Yalie YMoTpeOJsstoTcss B OBITOBOM sI3bIKE B OoJiee y3koM cwmbicie. [lonsitue «remay
JIC)KKUT B OCHOBC BCCX CCTCCTBCHHBLIX HAYK. MC)KI[y TEM B 6LITy MbI IIOYTH HE yrIOTpe6J'I$IeM
9TOr'0 CJIOBa B JAHHOM KOHTCEKCTC. CIIOBOM «TEJIO» ACTHU TIPHUBBIKIIM HAa3bIBATH qeJIOBEUECKUN
OpTraHu3M HJIM OpTaHU3M KUBOTHOTI'O.

OI[HaKO H3-3a 3HAYUMOCTHU I3TOIr0 IIOHATHA B HAYKC MBI OTCTYIHIIU OT cBoen Tpaguuunu
3HAKOMUTH B HA4YaJILHOM IIKOJIE pe6${T TOJIBKO C TEMU NNOHATUAMHA U TCPMUHAMU, KOTOPBIC JIFOANU
HIUPOKO YMOTPEOISIOT B OBITY. TeI0M B €CTECTBO3HAHHHM HA3bIBAIOT OTICIBHBIM MPEIMET B
MNPpOCTPAHCTBEC, a TAKXKXC 4YaCTb MPOCTPAHCTBA, 3aIlIOJIHCHHAA MaTCpI/Ieﬁ, KaKI/IM-HI/I6y,HL
BCIICCTBOM WJIM OIrpaHUYCHHAs SaMKHyTOI\/’I IMMOBEPXHOCTHIO . HJ'ISI IIKOJIBHUKOB MJIaJIHIeﬁ
IIKOJIBI 3TO CJIOBO Jy4YlI€ BCCTO BBOAWTH IO AHAJIOTHUKU CO CJIIOBOM «IIPCIAMCET, 06yqa;1 peGSIT
IMPaBUJIbHO UCIIOJB30BATh JaHHOC IMOHATHEC.

Cioso «BCLICCTBO» Yalic yTIOTpC6J'I${IOT B GBITy. Ecmu pe651Ta HAYHYT YWUTATb JCTCKUC
SHOUKJIONCIUN W HAYYHO-TIIOIYJIAPHBIC KHUTHU JJIA }IeTeﬁ, TO OJHO H3 CaMbIX MIHPOKO
pacnpoCTpaHCHHBIX CJIOB, C KOTOPBIM OHU CTOJIKHYTCH, 6y,£[eT IIOHATHUE «BCILICCTBO». pr,JIHO
OIMMHUCBIBATH OKPYXAOIMMUE HAC MNPEAMETBI, HC TOBOPA O TOM, M3 YEro OHHU COCTOAT HIIN
MMOCTPOCHHBI. B PYCCKOM 3BIKEC TC MaATCpHaJibl, U3 KOTOPBIX COCTOAT npeaAMCTHI, 00BIYHO
HA3bIBAKOT BCUICCTBOM. Ecin He BBecTHm Takoro YCJIOBHOT'O 0603Haqu1/1${, TO MHOXECTBO
Pa3JIMYHbIX BCHICCTB, KOTOPLIC 06pa3y10Tc;1 B MpUpOLAC, HNPHUIIOCH Obl Ha3bIBATH CBOUMU



COOCTBEHHBIMH UMEHAaMH (2 Be[b HEKOTOPHIC U3 HUX HE MOXKET 3HATh JaXe yuuTelb). Peddar c
CaMOro HayajJa HYXHO IpUydaTb K TIPaMOTHOMY YINOTPEOJEHHIO YacTO YHOTPeOJIsseMbIX
noHsTuil. Hampumep, BMECTO HENpaBUIIbHBIX CIOBOCOUYETAHUM «HM3 YEro clenaH KaMeHb?»
pebsita JODKHBI HAay4dMThCS HCIIOJIB30BaTh BBIPAXKEHHUS CO CIIOBOM «BellecTBO»: «M3 Kakux
BELIECTB COCTOUT KaMEHb?

Cronp mMpoOKOe NpUMEHEHHEe TpeOyeT OT yuuTels [OCTOSIHHOTO BHMMaHUS K
MCIIOJIb30BAHUIO HOBBIX CJIOB PeOATaMU. YUUTEIb MOXKET COIVIACUTHCS C HE COBCEM KOPPEKTHBIM
UCIIOJIb30BAHUEM Ha 3TOM YpPOKE 3TUX HOBBIX JJISI LIKOJBHUKOB CJIOB, C MCIIOJIb30BaHUEM Ooliee
YaCTHBIX M HE BCErJa BEPHBIX ()pa3 BMECTO (pa3 CO CIOBAMH «TEJIO» U «BELIECTBO», HO CaM
IIPY 3TOM OH JOJDKEH T'OBOPUTH NpaBHIbHO . Hampumep, B OTBET Ha BBICKA3bIBAHUE YUYCHMKA
«JIepEeBO CAEJAHO U3 JPEBECHUHBI) YUUTENIb IPUHUMAET OTBET KAaK YCJIOBHO BEPHBIH M YTOUHSET
€ro, TOBOpsl «JI€PEBO, BO-TIEPBBIX, COCTOUT (@ HE CHEJIAaHO), @ BO-BTOPBIX, U3 OPraHUYECKUX
BEUIECTB (WM JPEBECHHBI, WIM ILEJUII0JIO03bI)». A B OTBET Ha pEIUIMKY YYEHHMKA «3IECh
n300pakeHbl Pa3HbIe HEXKUBbIE IPEIMETHI» WIH «Pa3HbIE KUBbIE OPraHU3MbI» YUUTEIIb B Cllydae
HEOO0XOIMMOCTH YTOUHSET «3/1€Ch M300paKEeHbI HE)KUBBIC TEJIay, «...)KUBBIC TEIA).

Jpyrue cpaBHUTEIBHO CIOKHBIE TOHATHS, C KOTOPBIMUA Mbl 3HAKOMHM YYE€HHUKOB — CMECH U
pacTBOphl. Bpsia in Kaxablii yYEHUK HAYYUTCS pa3andarh OOJBLUIMHCTBO YUCTHIX BELIECTB U
cmeceil. Ckopee OHM ITPOCTO Y3HAIOT HanOoJiee spKue NpUMephl TaKUX BEIIECTB (B yueOHUKE
3TO MOJIOKO, Fa3UPOBAaHHAs BO/A, BO3AYX U T.I1.). TOUHO Takke OHU y3HAIOT, YTO OAHOPOIHBIE
CMECH U3 )KUJKUX BEIIECTB Ha3bIBAIOTCS pacTBOpaMu. Bo Bcex 3Tux ciaydasx He 00s3aTeabHO
JOOMBATHCS IOJTHOTO YCBOCHUS TIOHSATHI «YUCTHIE BELIECTBAY», «CMECH», «OTHOPOTHBIE CMECHY,
«pacTBOPBI» U YMEHHUS JaBaTh UM ompezeieHus. Bce 3Tu TepMuHbl yueHUKH OyayT emé Oosee
oIPOOHO HEOHOKPATHO U3ydaTh B OCHOBHOM IIKOJIe. B Ha4ambHOM MIKOJIE TPEThEeKIACCHUKU
JIMILB JT0JKHBI Y3HATh O TOM, YTO OBIBAaIOT Pa3HbIE BELIECTBA, KOTOPHIE MOXKHO Pa3/IeIUTh HA
YHUCTbIE BEIIECTBA U CMECH, OJTHOPOAHbBIE 1 HEOJHOPOAHbIE CMECH. B mporecce BbINOIHEHUS
3afanuii ¢ nomomibio YMK 1 Geceipl ¢ yuuTeneM pedsita cMOryT pa3o0parbesi, 4To 0003HaYar0T
9TH CJIOBA, y3HATh PUMEPbI IPUMEHEHUS HOBBIX CJIOB.

B nanpHeNIMX ypoKax y4HUTENb C IOMOIIBIO BOIPOCOB aKTyaJIM3allMi U ITIOCTOSIHHOTO
ynoTpeOIeHHs 3TUX CJIOB Ha YPOKaX OKPYKaOLIEro MUpa JOOBETCS TOro, YTOObI YUEHUKHU
CBOOOJTHO M TPaMOTHO HCIOJIb30BAIN HA MPAKTUKE MOHATHS «TEJI0» U «BELIECTBOY, a TAKXKE
MOTJIM OOBSICHUTD C TIOMOIIIBbIO HABOSIINX BOIMPOCOB OTINYHME CMECH M YUCTOTO BELIECTBA,
OJIHOPOAHBIX U HEOTHOPOJIHBIX CMECEH.

Iean ypoka: Mo3HaKOMUTB C MOHATUSMHU TEJIO U BEILIECTBO, HAYYUTh Pa3InvaTh
TeJa U BEIIEeCTBa.

MuHMMYM: pa3nu4aTh HCKyCCTBEHHBIE U €CTECTBEHHbIE TENA, KUBBIE U
HEXMBBIE TeJla, YMETh OOBSICHATh, YTO TAKOE BEIIECTBO, YMETh PUBOAUTD
IPUMEpPHI BELECTB, OKPYKAIOLIUX HAC B ObITY. MaKCMMYM: YyMETh Ha3bIBaTh
OCHOBHBIE I'PYIIIBI OPraHUYECKHUX BELIECTB, BXOIAIIUX B COCTAB KUBBIX
OpraHU3MOB, YMETh OTJINYATh YACTHIE BEUIECTBA OT CMECEW, 3HATH IPUMEPHI
Ba)KHBIX CMECEW, MOHUMATh Pa3HULLY MEXy OJHOPOAHBIMH M HEOJHOPOIHBIMU
CMECSIMU.

Tun ypoxka: ypoK OTKpPBITHSI HOBBIX 3HAHUM.

MarepuaJjinbl u 00opyaoBaHue: yueOHUK (c. 23—27), makaThl ¢ H300paKeHHEM
TE€J U BEIIECTB, MPUMEPHI BEIIEH U MPUPOIHBIX MTPEAMETOB, PUMEPHI CMECEH U

3T 0T NoOAXO0/J4 Mb Ha3bBEAAMHOP eBCYIRKBMEIN €OIT Brepra y YeHMUKa, B |
X0Tb -HIAGYHB CMbIC/A [ONIXEH CcuUMTaTbCsa NpaBUAbHBM. B npc
K KakoMy pe3ynbTaTy npuBepgeT fJaHHOE CYXJEHMWEBECHTaW T u
pe6eHkKa M Knacc K NpaBUAbHOMY OTBEeTY.



WCXOJTHBIE BEIIECTBA JIJIs1 UX 00pa3oBaHus, mpe3enTanus PowerPoint mo teme
ypOKa Ha CauTe U34aTEJIbCTBA.

Xonx ypoka

1. BcnoMUHAI0 TO, YTO 3HAKO (AKTYyaJM3alUsA 3HAHU)
- [locmoTpuTe BOKpyT - 4TO BBI BUAUTE? Hanpumep, s BUXKY YIUTEITbCKUN CTOII.

KTo e1e uTo MokeT Ha3BaTh?

Nudopmanus i yYuTeNs: JETH CKOPEE BCETO OYIYT Ha3bIBaTh OKPYKAIOIIHE
HCKYCCTBCHHBIC TCJIa - IMAPThI, KHUKKH, IICHAJIbI, HO, BOBMOKHO, KTO-TO HAa30BCT COCCAa NI
YUHUTEIA, HBETOK B I'OPIIKE — HA 3TO CTOUT O6paTI/ITB BHHMAHUE KJIacca U IIOIIPOCUTH
3aIIOMHUTH.

- MOXHO 711 HallTU OJHO CJIOBO JjIsi 0003HAYEHUS BCETO, YTO BBI MEPEUNCIINIIN?
(TIpeaMeThl, BEIIH)

- YuéHble Ha3bIBAIOT OKPY’KAIOIIME HAC MpeaMeThl TenaMu. Hac okpyxaer
MHOKECTBO Pa3HOOOPA3HBIX TEJ, KOTOPhIE MOXHO OOBEIUHUTH B TPU TPYIIIIHIL.

2. He Mory noHsiTh (IIOCTAHOBKA MPO00JIeMbI)

- [loxymaiite, Te T€na, KOTOpbIE HAa3bIBAIA OOJBIIMHCTBO U3 BAC — M€,
nopTdenb, TEIEBU30p, MIPOEKTOP, pPydKa — UMEIOT 4TO-TO ob1iee? Kak oHn
NOSIBUIUCH? (OHU CAENIAaHbI YEIIOBEKOM )

- Ho BOKPYT Hac €CTb U APYrue Teiaa, He CO3JaHHbIC YEJIOBCKOM. Eciu k10-TO M3
YYCHUKOB HA3bIBAJI ) KUBLIC OPIraHU3MBI IIPU MEPCUUCIICHUN — HAIIOMHUTD 00 3TOM B 3TOT MOMEHT

ypoka. Harmpumep, psioM ¢ BaMu CUAST Ballld OHOKJIACCHUKY — 3TO TOXKE Tela, Ha
MOJIOKOHHUKAX CTOSIT IIBETHI — M OHM TOXKE SIBISAIOTCA TeaaMu. YTo ke o01ero y
ATUX TeN? (OHU KUBBIE)

- Ha kakoit Bonpoc Hamiero ypoka Mol Oyzem uckatb oter? (Uto Takoe Tena u
KaKue TeJia ObIBaoT)

3. Ay pemeHue caM WiH ¢ Apy3bsiMH (IIOUCK pPeleHus)

- [locmoTpute Ha pucyHok 1 Ha crpanuie 24 yueOnnka. HazoBure Tena,
KOTOPBIC CO3/[aHbI YCIIOBEKOM. (MalKa, TEJICBU30p, TA0YPET, TPYIIIA «a)

- Takue Tena Ha3bIBAIOT UCKYCCTBEHHBIMU. A Temephb MonpoOyiiTe Ha3BaTh Tela
B JIByX JPYTUX rpymnmax «o» u «B». Kak ux MOHO Ha3BaTh OJHUM cJIOBOM? UTo y
HUX 00mero? (OHM CO3AaHbI MPUPOIOH)

- Tena, KOTOpBIE CYLIECTBYIOT B IPUPOJE CaMU IO cede, YEIOBEK UX HE
MPOU3BOJIMT, TAK U HAa3bIBAIOTCS — NPUPOOHbLEe, U €CTECTBEHHbIE. YeM
OTIIMYAIOTCA JIBE TPYIIIBI MPUPOIHBIX TeN? («O» U «B»)? (B rpyIminy «0» BXOISAT
JKUBBIC OPTaHU3MBI, & B TPYIIIY «B)» - HEKUBBIC MPEIMETHI)

- )KuBble Tena — 3TO BCE JKMBBIE OPraHU3MbI, OT MEJIbYalIlIuX BUPYCOB U
OakTepuil 10 TUTAHTCKUX JAEPEBbEB WM KPYIMHBIX MilekonuTaromux. [lepeuncnure
YKUBBIE TEJIa Ha 3TOM pUCYHKe. (MypaBeil, ppiOa, BopoOeit)

- Terepp TOCMOTPUM Ha TeJIa B TPETHEN TPyHIE. ITO HedHCUsble TPUPOIHBIE
o0wvekThl. HazoBuTe nx (rivHa Wiv KaMeHb, CHE)KMHKA, KPUCTAIL).

4. 51 Tpenunpyroch (mepBUYHOE 3aKPeIICHNE)



- JlaBaiiTe nmpoBeneM HEOOMBIIYIO UTPY 10 pagaM. Bam HyxHO OyneT mo
o4yepear BIUCHIBATH B TUCTOUKH, KOTOPBIE S pa3faaM MO OJHOMY Ha PsiJi IPUMEPHI
TeJ ucxons u3 3aaanus. OJIMH YeIOBEK BBIMOIHACT OJUH IMYHKT U IepeaacT
JMCTOUYEK coceny. BaxkHo — Tesa He TOJKHBI IIOBTOPSATHCS, TOITOMY CMOTPUTE,

qTO IIHMcaJIru a0 Bac. HOCMOTpI/IM, KaKou PO CIIPaBUTCA 6I>ICTpe€.
Nudopmanus aas yuurtens: Kaxnomy psaay (Wid rpyrmiie) pa3aaTh JUCTOUYKH, Ha KOTOPBIX B
CTOJIOMK HAIKMCaHbl 3a/1aHUSL:

1. IlpuBenu npumMep KUBOTO Tela:

2. IlpuBeu mpuMep HEXKUBOTO
€CTECTBEHHOTO TeJIa!

3. IlpuBenu npuMep HEKUBOTO
MCKYCCTBEHHOTO TeJla

4. IlpuBeau nmpumep KUBOTO TeNa:

5. [IpuBenu nmpumep HEKUBOTO
€CTECTBEHHOI'O TeJla:

U Tak nanee.

JlucTouku ynoOHO MPUTOTOBUTH 3apaHee, BIIUCATh OT PYKH HYKHOE KOJIMYECTBO CTPOK B
3aBUCUMOCTH OT KOJIMYECTBA YEJIOBEK B Kiacce. Ecnu B psgax pa3HOe KOJUYECTBO YUEHUKOB,
MIPOTOBOPUTH BO BpeMsl OOBSICHEHHUS, KTO U3 YUYCHUKOB B Py, T/I€ MEHbIIIE HAPOa, 3alIOTHUT
cpasy ABe siueliku. PaboTaTh HAUMHAIOT BCE Psijibl OJHOBPEMEHHO 10 KoMmaH e yuutens. [locne
BBITIOJIHEHHUS 33JJaHUSI BCEM KJIACCOM Pa300paTh NMPUBEICHHBIC TPUMEPDI, YTOOBI €IIe pa3
3aKpENUTh TEMY.

Ecnu ocranercs BpeMsi, MOXHO MPEIOKUTh YUCHUKAM BBITIOJIHUTH 3aJaHue 3 u3 pabouei
TETpaJIu.

5. He Mory noHsitb (NocTaHOBKa MP00.JieMbl)

- Teneps MBI 3HaeM, Kakue OBIBAIOT TeJA. A W3 YETO e OHU C/CJIaHbI?
Hampumep, KTo MOXKET CKa3aTh, U3 YETO JEIAI0T JIOKKHA? (METaslI, A TFOMUHAMN,
rjacTMacca, CTajib). A U3 4ero ceaH cTou? (IpeBecuHa, rmactmacca). Yamku?
(ctexyio, dhapdop).

- Bee, uTo BBI mepeunciisiiv - 3To uto? (MaTepual, BeecTBo).

- Bewjecmso — 3T0O TO, U3 YETO COCTOST JIFOOBIE TEA.

6. Ny pemeHue caM WiH ¢ Apy3bsiMH (IIOUCK pPelieHus)

- [IpounTaiite nepBbIit ab3a1] HA CTpaHUIIE 25 U CKAKUTE, KAKUMU MOTYT OBITh
BemecTBa? (TBEPABIMU, KUIKUMHU, TA3000pa3HBIMU )

- [ToripoOyiiTe pa3aenuTh MepeYrCICHHbIE IPUMEPHI Ha 3TU TP TPYIIIIHI
(>xenme30, CTEKIT0, COJIb, caxap, Boja, KUciaopoa). Kakue u3 3THX BEIIecTB B
OOBIYHOM COCTOSIHHH TBepJIble? (3KeJIe30, CTEKIIO, COJIb, caxap)

- Kakue xunkue? (Boga)

- Kakue razoob6paszubie? (KUCIOPO).

- Tenepp gaBaiiTe TOCMOTPUM Ha PUCYHOK 2 Ha cTpaHule 25. [TonpoOyiite
Ha3BaTh BCE TeJa, CACIAHHbIE U3 IPEBECUHBI (CTOJ, HOXKKU CTYJIbEB, paMKa JJisi
KapTHUHBI, MOJICTaBKa JIJIsl CTOJIOBBIX MPUOOPOB, JIOMATOUYKA JIJIs1 TOMEIIUBAHHUS. . . ).

- Kakue ernie BelecTBa Bbl BUJIUTE HA pUCYHKe? (CTalb, CTEKI0, apdop,
rjacTMacca, TKaHb, BOJA...).



- A XUBBIE TeNa €CTh Ha pUCYHKe? (cobaka)

- Kak BbI 1ymaeTte, co0aka TOXKE COCTOUT U3 KaKHUX-TO BEIIeCTB? (11a/HET)

- UToOBI OTBETHUTH HA ATOT BOIIPOC, CAMOCTOSTEIIBHO MTPOYUTANTE TEKCT IO
3aroJiIoBKoM «M3 4ero cocTosIT )KUBBIC OPraHU3MbI?» Ha CTpaHHUIIC 26.

- Tak u3 KaKuX BEIIECTB COCTOST KMBBIC OPraHu3MbI? (BOJa, COJIH,
OpraHUYECKHUE BEIICCTBA: XKUPBI, OCIIKH, YTIICBOIbI)

- 3aITOMHUTE, YTO JKMBBIC OPTaHU3MbI COCTOSIT HE TOJIBKO M3 OPraHUICCKUX
BEIIECTB, HO M U3 MHOTUX JIPYTUX. A OpTraHMYECKHE BEMIECTBA €CTh HE TOJIHKO B
YKUBBIX OpPTaHU3Max, HO M BCTPEUAIOTCS B HEXKUBOM TPUPOJIC.

7. 51 TpeHMpYyIOCH (MMEPBUYHOE 3aKPeIIeHHE)
- OTKpoiiTe paboure TeTpaay U BBIIOIHUTE 3a1aHue 4 u 7 (eciu ocTaHeTCs
BpeMsI).

8. He Mory noHsiTh (IOCTAHOBKA MPO00JIeMbI)

- JlaBaiiTe pacCMOTPHUM JBa IIPUMEPA BEIIECTB - YACTYIO BOAY U MOPCKYIO
Boay. B ueM pasnuma? (B MOpCKoi BOJI€ €CTh COJIb U €LIE PsiJl BEIIECTB).

- Uto MBI ceituac Oyzem u3yyaTh? (BelecTBa ObIBAIOT pa3HbIE, YUCTHIE U C
MPUMECSIMU U T.II.)

9. Uy pemeHue caM WIH € ApPy3bsiMU (IOUCK PeleHus )

- BonbmMHCTBO BelecTB BOKPYT HAC HA CAaMOM JIEJI€ MIPEJICTaBISIIOT COOON He
yucmule geuecmed, a CMecy HECKOJIbKUX BellecTB. J{axke oOpIuHas Bo/ia U3-110]1
KpaHa, Ha CaMOM JIeJIe, COJEPKUT HE TOJIBKO BEIIECTBO BOAY, HO M HEOOJbILIOE
KOJIMYECTBO MpUMecer. Bo3yX — 3TO TOKE CMECH U3 pa3HbIX ra30B.

- [TocMoTpuTe Ha pucyHOK 3 Ha cTpanuie 26. Ha 000ux pucyHkax n300pakeHbl
cmecu. Ho onu pasueie. B uem pazuuna? (B cymne BUIHO, YTO 3TO CMECh, A B
MOJIOKE HET).

- Haiinure BBepxy Ha cTpanule 27 yueOHUKA OTBET, KaK Ha3bIBAIOTCS CMECH,
I'/I€ HE BUJIHO OTJEIbHBIX YACTHIL, U KAK TE, II€ BUAHO, YTO 3TO CMECh Pa3HbBIX
BEIIECTB. (OJTHOPOIHBIE CMECH, HEOJTHOPOIHBIC CMECH).

- Kak no-ipyroMy Ha3bIBarOT OJJHOPOIHBIE CMECH? (pPacTBOPHI)

HNudopmanus 115 yuuTesi: YUuTenb MOKET I10Ka3aTh ONBIT, KOTOPBIN HEJIb35 BHIOIHSATD
JeTsiM 0€3 B3POCIIOT0 — 3TO OTIBIT, ONIMCAHHBIN Ha CTP. 27 M 3aKIIOYAIONINNACS B pa3AeiIeHUN
cmecelt myTém e€ HarpeBanus. [Ipu 3TOM BoJia mpeBpalaeTcs B map u ucmapsercs, a
pacTBOpEHHAs B BOJIE COJIb OTKJIAJbIBAETCS B BUE Oenoro Hanéra. Bonpocsl, KOTOpbIE YUUTENb
MOYKET 33JaTh yU€HHKaM IIpH 00CyKaeHuu ombiTa: 1) M3 yero coctout cmech (M3 BOJIBI U COJIN).
2) Yto mpowu3onuio ¢ BoIo# npu HarpeBanuu? (ucnapmiack). 3) ['ne ocranack cons? (Ha
JIOXKKE).

10. IlpuMeHsiIO B :KU3HM (IPUMEHeHHe 3HAHUI U YMEeHHI)
- BeimonnuTe 3aganue 9 u3 paboueii TeTpaan, YTOObI 3aKPEMUTh OCHOBHBIE
MOHSTHUS ATOTO YpOKa.

11. Pacckasky o pe3yjabrarax (UTOI YPOKA)
- JlaBaiiTe moaseném uroru. M3 gero cocrosr moobie Tena? (13 BemiecTs). B
KaKOM BHJIe OOBIYHO BCTPEUYAIOTCS BeIecTBa B mpupoje? (B Bujae cMmecei). Kakue



BEII[ECTBA UTPAIOT BAXKHYIO POJIbh B )KUBBIX OpraHu3Max? (OpraHu4ecKre BEIeCTBa,
BOJIa, COJIH).

- Uto Bam moHpaBuioch Ha ypoke? (ILIkoMbHUKN ASHATCS CBOMMU
BIICYATIICHUSIMHU. )

Jomawmnee 3a0anue. BHITOJTHATH TI0 OAHOMY 33JJaHUIO M3 KaXKIOW IPYIIIEL. 1-5

rpynna — 3aaanud 1 unu 2; 2-g rpynna — S5 unu 6; 3-s1 rpynna — 3ajgasue .

Nudopmanus 1ist yuuTeis.

PaGouas Terpaab: [IpuBeémM KOMMEHTapUH K BHITIOJIHEHUIO 3aaHUi B paboueil TeTpan.
3aganus 1-4 Bpsa U BBI3OBYT 3aTpyAHEHUE y niegarora. B 3ajanuu 5 Hy)KHO MIOMHUTB, YTO BCE
BU/IbI [IJJACTUKOB HAa COBPEMEHHOM IIPOU3BOJICTBE MOJIYUYAIOT U3 Pa3IMUHbIX UCXOAHbIX
BEIIIECTB, BbIACIAEMbIX U3 YIUId, HE(TH WM MPUPOIHOTO ra3a. YYEeHUKU MOT'YT Halucarh J1r000ii
U3 yIOMSHYTHIX BapuaHToB. B 3amanuu 7 ¢passl 1 u 3 — HeBepHbIe. )KHBOI OpraHu3M COCTOUT
HE TOJIBKO U3 OPraHMYEeCKHX BEILECTB (Halpumep, B HEM €CTh BOJa, MUHEPAJIbHBIE COJIH).
Oprannyeckre BEIIecTBa COAECPIKATCS HE TOJIBKO B OpraHu3Max (Harmpumep, oopazoBanue HepTu
B 3¢MHO#1 Kope 0e3 MOMOIIH KHUBBIX OPraHu3MOB). B 3a1anuu 8 y4eHUKH TOJDKHBI COSTUHUTD
ra3upoBaHHYIO BOJY C YTJIEKUCIIBIM I'a30M U CaxapoM, a cTajb — C )KEJIe30M U YIIIepoJoM (3T
OCHOBA CTaJli, B KOTOPYIO HHOT/Ia J0OABIIAIOT Jipyrue BemecTsa).B 3aganuu 9 ot yueHukoB
TpeOyeTcs BCTaBUTh HY)KHBIE CJIOBa U3 criMcKa: Tena cocToAT u3 gewjecms. B mpupoje peako
BCTPEYAIOTCS YuUCmble geuecmed, ropasio yalle OHU 00pa3yroT pa3iIuyHble cuecu. B kineTkax
YKUBBIX OpraHU3Max HaXOJUTCSI CMECh BOJIbI, COJIEN U opeanuueckux éeujecme. Eciyu yacTuibl
pa3HbIX BELIECTB BUAHBI B CMECH, TAKYIO CMECh Ha3bIBAIOT HEOOHOpoOHOU. Ecnu pa3nununuth
YaCTUYKU BELIECTB HEBOOPYKEHHBIM IJ1a30M HEBO3MOXHO, TO TAKHE CMECH HA3bIBAIOTCS
00HOpoOHot. OTHOPOIHYIO CMECh KUJIKHUX BEILECTB HA3bIBAIOT PACmeEopoM, OMHOPOAHYIO CMECh
TBEPAbIX BELLECTB - CHIABOM.

Ypok 7. TBépable BemecTBa, JKUAKOCTH U ra3bl

HNudopmanus nis yaurtens. OOuinre oKpy)arolumx Tell U pa3HooOpa3ue BEIecTB, U3
KOTOPBIX OHH COCTOSAT, 3aTPYIHIET OPUEHTUPOBAHUE IIKOJIBHUKOB. B Ka4eCTBE TAKOTO «SIKOPSI»,
MO3BOJIAIONIETO Pa3o0paThCsi B 3TOM pa3HOOO0Pa3uH, MBI MpEJiaraéM UCIONIb30BaTh TPH
COCTOSIHUS BellecTB. B aToM citydae Bcera MOXKHO yKa3aTh Ha Kakoe-InOo Teslo U3
HEU3BECTHOTO BEIIECTBA, CKa3aB YTO 3TO TBEPIOE TEJIO, )KUIAKOCTh WIIM I'a3 U, TEM CaMbIM,
OTIPENIETTUTH €ro XapaKTepHbIC U BayKHbIE uepThl. Hanbonee Xxopoiio u3BeCTHHI TPU COCTOSTHUS
BEILECTBA Ha MpuMepe Bobl. He ciiydaiiHO TEKCT 0 cOCTOSIHUAX BO/BI Ha cTp. 30 mpeaecTByeT
MPUBEACHUIO IPYTUX MPUMEPOB BEIIECTB B PA3HBIX COCTOSHUSX.

OOBbsicCHEHHE PA3IMYHBIX CBOWCTB BEUIECTB B TPEX COCTOSHUAX JIaHbI B Y4eOHHUKE C
WCITOJIb30BAaHUEM MOJIEJIM CTPOCHHS BCEX BEIIECTB U3 YaCTHUIL (KOPIMYCKYISIpHOE CTpoeHue). Mbl
CO3HATENFHO HE YIOTPeOIsieM TEPMHUHOB «aTOM» M «MOJIEKYJIa», YTOOBI MIPH MOMBITKE MPOCTOTO
TOJIKOBAHUS OTJIMYUNA STUX TIOHITHH HE CPOPMUPOBATH HEBEPHBIX OOBSICHEHUH, KOTOpBIE OYAyT
MPOTUBOPEUYUTH MPOTPaAMME OCHOBHOM IIKOJIBI (BEIIECTBA COCTOST U3 ATOMOB, MOJIEKYIT WJIH
nonoB). Ha pucynke 1 Ha cTp. 28 moka3aHbl CXeMbI PACIIOI0KEHUS YaCTHII B BEIIECTBE B TPEX
cocrosiHUsX. [[pHHIMNHUATBEHO BaXKHO, YTOOBI YUEHUKHU TTOHSITH 3TY MOJIEINb, KOTOpasi OOBSICHSIET
HaJMYHE MMOCTOSHHBIX CBSI3€H MEXKy YaCTUIIAaMHU B TBEPBIX TelaxX (MPUYHHA MOCTOSHHOMN
(GOpMBI), OTCYTCTBHE MTPOYHBIX CBSI3EH MEXKY YACTHUIIAMH B KUJKOCTH (IPUYUHA UX TEKYUYECTH),
PEAKOE PACIONOKEHNUE YaCTHI] B Ta3ax (MpUYHNHA UX BO3MOXKHOTO C)KATHs) U OYCHB ClIa0ble
CBSI3M MEXKY YacTUIlaMU (MIPUYHHA TOTO, YTO Ta3bl 3aHUMAIOT Bech 00bEM). [Tocie
PacCMOTPEHUST MOJIEN PACIIOIOKEHUS YACTHUIL B TPEX COCTOSHUSAX BEIIECTBA CTAHOBUTCS
BO3MOHBIM BBIBEICHUE CBOMCTB TBEPJBIX TEJN, )KUIAKOCTEN U ra30B C IIOMOIIBIO PUCYHKA Ha
ctp. 29. JIpyras BaxxHasi MBICJIb 3TOH TEMBI — BEIIIECTBA MOT'YT MEHSTH CBOM COCTOsTHUsA. Pebsita
3HAKOMSITCSI C 3TUM SIBJICHHEM Ha npumepe BojbI (ctp. 30 )



Lenu ypoka: HaydyuThCS pa3indyaTh TBEPAbIE, )KUIKUE U ra3000pa3HbIe
BELIECTBA, Y3HATh UX CBOICTBA.

MuHuMyM: pa3nuuaTh TBEPbIE TENA, KUIAKOCTU U ra3bl; IEPEUUCIIATh (MU
Ha3bIBaTh) X CBONCTBA.

MaxkcumMyM: CBSI3bIBaTh COCTOSIHUE BEIIECTBA C U3BMEHEHUEM TEMIIEPATYpHl,
pa3anyaTh COCTOSTHUE BEILIECTBA IO PACTIONOKEHUIO YaCTHII.

Tun ypoka: ypok OTKpPBITHS HOBBIX 3HAHUII.

Matepuanbl u 060pynoBanue: yueOHuK (c. 28—-31), minakaTsl ¢ n300pakeHrEM
BEIIECTB B 3-X COCTOSTHUSIX HA IPUMEPE BOJIBI U APYTUX BEIIECTB, IPUMEPHI
OBITOBBIX BEIIECTB B TBEPJIOM U KHUJAKOM COCTOSIHUH, MTAKET C KapaMeIbHBIMU
KOH(ETaMH, OPEXH U T.II., JBOWHOW CKOTY (IJIACTEIHH/KIICH), COCY bl pa3HON
dopwmpl, mpeseHTarus PowerPoint mo Teme ypoka Ha caiiTe M31aTeIbCTRA.

Xoxa ypoka

1. BcnoMHHaI0 TO, 4TO 3HAKO (AKTYyaJu3alusl 3SHAHU)

- KTo MoxeT cka3aTh, UTO Takoe Ten0? (3TO IpeaMeT, BEIllb - YTO-TO, YTO UMEET
oIpesiesIeHHbIE CBOMCTBA: (PopMy, 00BEM, CTPYKTYPY, LIBET U T.1.).

- Yro Takoe BemecTBo? (MaTepua, u3 KOTOPOro COCTOUT TEJIO).

- KTo cMoXeT OOBSICHUTH, KaK OTJIMYUTH BEIIECTBO OT Tena? (Telo — 3TO
IpEeIMET, a BEIIECTBO — TO, U3 YETO TEJIO COCTOUT; Y TEJ €CTh (opma, a BEIECTBO
MOJKET MPUHUMATh Pa3Hylo (GOopMy B 3aBUCUMOCTU OT Tela, B COCTaBE KOTOPOIO
HaXOJIUTCH)

- Ha kxakue Tpu rpynmsl, OTIMYAIONIMECS IO CBOMCTBA M CTPOCHHUIO MOKHO

pa3ienuTh BenlecTra? (TBEpAbIe, KUIKHUE, Ta3000pa3HbIC)

HNudpopmauusa anas yumrenas. B ciydae 3aTpyIHEHHMs MOXXHO HAas3BaTb TPU COCTOSIHUS
BEUIECTB U TNPEUIOKUTh HANTH COOTBETCTBUS C KPAaTKOM XapaKTEPUCTUKOMW, IOIYYEHHOH OT
yuurtens (UToObl BaMm Jierde ObIO COOOpa3uTh 51 ONMHMINY KaxAywo rpymnmny. [lepBbie BemiecTa
MOYKHO JIOMaTh MJIM P€3aTh, OHU YacTO OBIBAIOT MpPOUYHBIE. BTOphIE MOXKHO JUTh, OHU XOPOIIO
TeKyT. TpeTbU pa3ieTaroTcs 10 KOMHATE U 3aIlOJIHAIOT €€ [eTUKOM. )

- Ha c. 28 yueOHuKa nepeuncieHbl pa3Hbie BellecTBa. BoiOepure u3 crnucka Bce
KUJKAE BeliecTBa (BOJa, TMEPEKUCh BOJOpOJa, CHOUPT). A Temepb Bce
razoo0OpasHble (YIJICKUCIBIA Ta3, KUCIOPOJ, METaH). A Terneph HA30BUTE KaKue-
HUOY/Ib TeJa, KOTOPhIE MOTYT OBITh CHENaHbl M3 TEPEUUCICHHBIX TBEPBIX
BellEeCTB (aiicOepr — U3 JbJa, UTPyIIKa — U3 MJIACTMACChI, Kouepra — U3 Kelesa,
COJISIHAs CKYJIBIITYpa — U3 COJIN)

2. He Mory BBINIOJIHUTH (MIOHSITH)

- MBI Tenepb 3HaeM, UTO TeJjla COCTOSIT M3 BEIIECTB. A 3HACT JIU KTO-HUOYIb, U3
YEero COCTOST BelecTBa? (MOJIEKYIIbI, aTOMbI, MEIbYalIIIue YaCTHUIIbI).

- Kakue Bbl Monoausl. Ham o4eHb MPUTOIUTCS TO, YTO Bl 3HAJIM O YACTHUIAX.
Bce BemiectBa COCTOAT M3 MeENbYAWMIIMX YacTUL. 10, KAK PACIOJIOKEHBI 3TH
YaCTHUIIbl, ONpeAesieT cocTosiHhe BemlecTBa. Cellyac s HaApUCYylO, Kak
pPacroJIOKEHBl YaCTUIIBI B TPEX pa3HbIX COCTOSHUAX BemecTBa. [lompoOyiiTe
MPEANOJI0KUTh, KAKOE U3 HUX TBEPJI0€, KaKOE KHUJIKOE, KaKoe ra3000pa3Hoe?



HNupopmanusa A yuyuTedsl: YUUTENIb PUCYET CXEMbI PACIOJIOKEHUs 4YacTHUI[ BO BCEX
COCTOSIHUAX (WJIM MCIOJIb3YET TOTOBBIM IuTakaT). OOCyXIaroTCs BapUaHThl M MPEAIOI0KEHUS
YYEHHUKOB O TOM, KAKOW KapTUHKE COOTBETCTBYET KAaKOE COCTOSIHUE.

- Uto mbI y3HaeM Ha ypoke? (Kak pacmoioykeHHue 4acTHI] CBSI3aHO C COCTOSTHUEM
BEILIECTB, KAKOBBI CBOMCTBA Pa3HbIX COCTOSIHUM BEIIECTB)

3. Ay pemeHue caM WM ¢ Apy3bsiMH (IMOUCK pPeleHus )

- IlocMoTpuTe Ha pUCYHOK Ha cTtpanuie 28. Kakoe coCTosHHE BelecTBa Ha
pucynke 1a? 16?7 18? (TBEpaoe, )KuAKOE, ra3000pa3HOE)

- Kak pacnonararoTcst yacTuilbl B TBEpAOM COCTOSIHHH? (OJIU3KO, CBSI3aHBI JPYT
C IPYTOM, YIOPSAOUYEHHO).

- B xxuakom? (6113K0, HE CBSI3aHBI).

- B razoo6paznom? (1ajieko, He CBS3aHBbI)

- I'ne wactuibl pacnoiokeHbl OJMKe IpYT K JpYry - IUIOTHEE, a rae pexe? (B
TBEP/IOM ILUIOTHOE PACIIONIOKEHUE, B Ta3€ Pa3peKEHHOE, B )KUAKOCTU CPEJIHEE).

- Ecnu yacTumpl pacnosioxkeHbl OJM3KO, TOBOPSAT O BBICOKOM IUIOTHOCTHU
BEILECTBA, €CJIU JAJIEKO — O HU3KOM INIOTHOCTH.

- IIpournte 3amanue Ha c. 30. Y Kakoro BEUIECTBA - TBEPAOTO, KUAKOTO HIIH
ra3000pa3HOro — INIOTHOCTH OyIeT caMoi HU3KoK? (Y Ta3000pa3HOTro)

4. TpeHupyroch (IepBHYHOE 3aKpeIIeHHe)

- Ceituac mopaboraiite ¢ cocenoM. OOuH HAa3bIBAET BEILECTBO, KOTOPOE IMpHU
KOMHATHOM TeMIlepaType HAaXOAUTCA B OJHOM M3 TPEX COCTOSHMN. Bropon
JOJDKEH IMOHATh, a3 3TO, XUAKOCTh WIM TBEPAOE BEIIECTBO, W HAPUCOBATH
pPacnoJIOKEHUE YaCTHULL.

5. Ny penienne caM MJIH ¢ JPY3bSIMH, Y3HAI0 HOBOE OT Yy4uTejsi (IOUCK
peLieHus )

- N3-3a paznmuunii B pacIiojoKEHUHU U CBA3AHHOCTH YACTHUILl CBOMCTBA BEILECTBA
B Pa3HBIX COCTOsSIHUM paznuyatorcs. [lonpoOyem pazoOpaThes Ha mpumepe. Y MeHs
eCTh Tauka Kapameliek (MOKHO HCIOJIb30BaTh YTO-TO JIPYroe TMOAXOASIIeH
dbopmbI-pazmepa). IIpencraBpTe, uTO Kaxkaas koHpeTka — 310 yacTura. [Toka oHn
MPOCTO JIe’KAT B MAKETe, HAa YaCTHUIbl B KAKOM COCTOSIHMM BEIECTBAa OHU OOJIbIIIe
Bcero noxoxxu? [louemy? (Ha )KUIKOCTh, IOTOMY YTO PSJIOM U HE CBSI3aHbI).

- Tenepp s UX BBICBHINAIO U3 MAKeTa B CTaKaH — OHU COXPAHSAT Ty ke (hopMmy, 4TO
ObLa B makere? (HerT)

- A Tipu TiepechIliaHny U3 CTakaHa B Tapelky ¢hopma COXpaHuTcs? (ONsTh HET).

- UTo MOXHO CKa3aTh O CBOMCTBE KUIKOCTEH COXpaHATh popMy? (KUIKOCTH HE
COXPaHSIOT MOCTOSTHHYIO (OpMYy — OHM TpHHUMAIOT (Gopmy cocyaa, B KOTOPOM
HaXOJATCH).

- MeHstoT 1 9acTHUIBI-KOH(ETHI PacoioKEHHEe OTHOCUTENBHO JIPYT ApyTa Mpu
nepechinanun? (11a)

- CnocoOHOCTh YacCTHIl KHUIKOCTU TEpeMeIlaThCcsl IPYyTr OTHOCUTEIBHO JIpyTra
JIeJaeT KUJIKOCTH TeKyduMu. OOmuit 00beM, KOTOPBIM 3aHUMAIOT HAIIA YaCTHUIIhI-
KOH(EThI, MEHSIETCSI, KOT/1a Mbl UX TIepeKIIaibiBaeM? (HET).



- Kakoil BBIBOJ MOXHO CHENATh O COXPAHEHUH OOBEMa KUIKOCTIMHU?
(PKMJIKOCTH COXPAHSIFOT MTOCTOSTHHBINA 00bEM).

- Tenepb s BO3bMY 4YacTh 3TUX KOH(ET U CKJICI0 UX B MUPAMUAKY C MOMOUIBIO
JBOWHOTO cKoTua (riactenarHa\kiies...). Ha yacTHIlbl B KAKOM COCTOSIHUU TeTeph
MOXO0KU HamM KOHGETHI? (B TBEPIOM).

- Tenepp mompoOyl0 MEPENoXUTh ATy NMUPAMUIKY B TapesKy, B KYBIIHUH, B
omoaie. @opma MUPAMUIKH U3MEHIIACh? (HET)

- A 00beM? (HET).

- YTo MOXXKHO CKa3aThb O CBOWMCTBaxX TBEPABIX BELIECTB? (COXpaHSIOT (popmy H
00BeM).

- JInst Toro, 94To0BI pa3odpaThes ¢ Ta3000pa3HBIM COCTOSHUSM, HY>KHO HEMHOTO
BooOpaxkeHus. [Ipexe Bcero, 3aoMHHUTE, YTO Y Ta3000pa3HBIX BEIIECTB YACTHUIIBI
HaxXOJATCSA B TIOCTOSHHOM OBICTPOM IBWXKEHWHU. $1 TOmOpoIry ropcth KOHQET,
4yTOOBl y HHUX MOSIBUJIACH CKOpOCTh. [locMoTpuTe, coxpaHsieTcss U HayaiabHas
dbopma 1 06beM y TOPCTH MOCTE T0I0packiBaHus? (HET, HUYETO HE COXPAaHSIETCs).

- A Temepb mpejcTaBbTE, YTO IMOCJE MOAO0pachiBaHUs KOHGETHI HE YIaayT, a
MPOJIOJKAT JIBUTATHCS C TOM K€ CKOPOCThI0. Kak BbI cuMTaere, OCTaHyTCs JIM OHU B
OJTHOM MECTE€ WM PacHpelessiTCs cO BPEMEHEM I10 BCEMY MOMEUICHHUI0? (3aiiMyT
BCE MOMEIIICHUE).

- HacTuiel B ra3ax JBHXKYTCS OBICTPO M XaOTHYHO, 3aHMMAasi PaHO WUJIU MO3HO
BECh 00BEM, KOTOPBII UM MPEOCTABIICH.

- Mb1 OOroBOpmiIM, 4TO B Ta3ax YaCTHIIBI JBUTAIOTCSA OBICTPO. A Kak BBHI
CUHMTAETE, B TBEPJBIX BEIIECCTBAX YACTUIIBI TIEPEMEIIarOTCsa? (HET)

- [Touemy? (Tak Kak CBSA3aHBI IPYT C IPYTOM).

6. Tpenupyrwocs (mepBUYHOE 3aKpeIIeHue)

Otkpoiite c. 29 u paccMorpuTe pucyHOK 2. OTBEThTE Ha BOIPOC, KAKOE
BEIIIECTBO COXPaHSIOT (GopMy U 00BEM, Kakue TOJIbKO GoOpMy, a Kakoe He
coxpaHsitoT HU (GopMbl, HU 00bEMa U ToueMy. (YUEHUKU OOBICHSIOT CBOMCTBA
TBEPJBIX TEJ, KUIKOCTEH U ra30B)

7. Ny penienue caM MJIH € JPY3bSIMH, Y3HAI0 HOBOE OT y4uTejsi (IOUCK
peLieHus )

- Kak BbI ymaere, 4TO MOXKET 3aCTaBUTh YaCTHUIIbI BEIIECTBA HAYaTh JIBUTAThCS
U JBUTAThCS BCE ObICTpee U ObICTpee, MOCTEIEHHO MEHSIS COCTOSIHUE OT TBEPJIOTO
K KUIKOMY U K Tra3zy? BcmomHUTE, UTO HYXHO CeaTh, YTOOBI TBEPIAYIO BOIY —
N — IPEeBPATUTh B BOJASHOW nap? (HarpeTh).

- CnenaeM BBIBOJI: 3HAYUT, HA COCTOSTHUE BEIIECTBA BIUSIET TEMIIEpaTypa.

- Ortkpoiite c. 31, mpouuTaiiTe TEKCT U OOBSICHUTE, YTO MPOUCXOAMUT TPH
npeBpaiieHnn BemecTB? (YUeHUKH 0ObICHSIOT)

- 3amoOMHHUTE, YTO JIF0OOE BEIIECTBO MOXET OBITh M TBEPIABIM, M KUIKHM, H
ra3oo0pa3HbIM. Bce 3aBUCHUT OT yClIOBHIA, B KOTOPBIX OHO Haxoautcs. Jlo Kakou
TEeMIIepaTyphl HY)KHO HArpeTh Jie], 9TO0BI OH pacTtas? (10 HyJIs)

- Jlo xako# TemmepaTryphl HY>KHO Harpethb >KHUIKYIO BOJYy, YTOObI OHa Hadyaya
npeBpaiatbes B nap — kunets? (10 100 rpagycoB)



- Bepno. Ho 310 BEpHO TONBKO 1151 YMCTOM BOABL. UTO MBI C BAMU Ha MPOILLIOM
YpOKE y3HAJIK O TOM, B KAKOM BHU/JI€ OOBIYHO BCTPEYAIOTCS BEIECTBA B npupoe? (B
BUJIE cMecei)

- CMecu MOTYT BecTH ce0s HE TakK, Kak 4ucThle BemniecTBa. OTKpoiTe yueOHUK
Ha ¢. 30 1 HallIUTE B TEKCTE, YEM OTJIMYAECTCSA 3aMEP3aHHUE MPECHOW U COJEHOU
Bozbl. (ConéHas Bosia 3aMep3aeT Me1JIeHHEe)

- Ilpumecu BIMSIOT HAa M3MEHEHUE COCTOSAHMS BellecTtBa. Jloma mpoBenute
OIBIT, KOTOPHBIN onucaH Ha cTpanuie 30, 4ToObI 3TO TPOBEPHUTH.

8. [IpuMeHsI10 B KU3HM (IPUMeHeHHe 3HAHUN U YMEHUii)

- JlaBaiite mopaGoTaem c pabodueil TeTpaablo, HAYYUMCS TMOJIb30BATHCS
MOJIy4Y€HHBIMH 3HAHUSIMU U IOBTOPUM TJIaBHBIE UTOTH HAIIEH pabOTHI.

PaznenmuMcs Ha 4 rpynnsl. Kakgas BBITIOTHUT OAHO W3 3aJaHUM B pabouei
TeTpaau. BeIBoJ U3 KaX/10r0 3aaHusl IO3BOJIUT HaM CAENaTh OOIINIA BBIBOI.

9. Pacckaxy 0 pe3yJbTaTax (HTOT ypoKa)

- JlaBaiiTe moaBeéM UTOTH HaIlel pabOTHI.

Kaxoi1 BbIBOJ cienanu pebsita, BBHIMOJHUBIINE 3aJaHue | B paboueld TeTpaju.
(B pa3HbIX COCTOSIHHSIX YaCTHUIIBI BEIIECTBA PACIIONIOKEHBI TO-Pa3HOMY. )

YyeHuku, KOTOpbIEe BBIMONHUIM 3anaHue 2. (B HOpMajabHBIX YCIOBUSX
BEIIIECTBA MOT'YT HaXOJAUTHCS B TBEPIOM, KUJIKOM UJIU Ta3000pa3HOM COCTOSTHUU. )

VYyenuku, BeinodHsBIIMEe 3 3amanue. (TBEpAbIe Tena COXpaHAOT (QopMy H
00BEM, )KUIAKOCTH COXPAHSIOT TOJIBKO 00bEM, a Tra3bl HE COXPAHAIOT HU (OpMY, HU
00BbeEM)

VYyenuku, koTopble BeIMOJHIM 4 3ananue. (CocTosHUE BEIIECTBAa 3aBUCUT OT
TEMIIepaTyphbl)

OTtBeThI HAa BOMpOCH Ha cTp. 31.

- Uto BaM noHpaBmiiock Ha ypoke? (ILIkoabHUKHM AENSITCS CBOUMU
BIICYATIICHUSIMU. )

HHomawmnee 3a0anue. IlpoBectr onbIT HA cTP. 30 ¢ OXJIAXKACHUEM MPECHON U
coJi€Hoi Bo/bI. B citydae HEOOXOIMMOCTH IMIKOJLHUKH BBITIOTHSIOT JOMa 3aaHus

B pabodeil TeTpa ik, KOTOPhIC OHKM HE BBITIONHSIIA HAa YPOKE.

Nudopmanus nist yaurtens (0OTBeThbl HA TPYAHbIC BONPOCHI U 3a/IaHNSA).

Pabouast Terpans: [IpuBe1éM KOMMEHTapHUHU K BBIIIOJHEHUIO 3aJJaHUI B paboydeil TeTpaau.
3ananus 1-3 BpsA M BBI3OBYT 3aTpyJHEHUE Y YUUTENS MPU OLEHUBAHUU pe3yabTaToB. OJJHAKO
BO 2-OM 3aJIaHUU CJIeJlyeT HAallOMHUTD HIKOJIbHUKAM, YTO MHOTHE MPEBpaIlleHUs BEUIECTB U3
OJTHOTO COCTOSIHUS B IPYroe HeOe30IacHbl M UX CJIEeIyeT BBITOIHATH B OCOOBIX YCIOBUAX BHE
JIOMa, UCTIOJIb3YS TEXHUKY Oe30macHOCTU. B yacTHOCTH peub UAET O TOM, UTO YrapHbIN ra3
OYEHb ONAceH, TaK Kak 00pa3yeTcs MpHU FOPEHUH JIPOB B TIEYKE U OTCYTCTBHU XOPOIIEH TATH, HO
HE 00J1a/1aeT 3a1axoM; 4eJI0BEK €ro He 3aMeyaeT U oTpaBisieTcs. Taxke onacHbIi METaI PTYTh,
KOTOPBII HEJb3s1 HarpeBaTh, BEb AK€ B OOBIYHBIX YCIOBUSAX UM MOXET YeJIOBEK OTpaBUThCA. B
3aJjaHuM 4 paciyiaBiIeHue ojioBa OyeT IPOUCXOAUTH MpH TeMreparype +232 °C, Kucinopos
IpeBpaliaeTcs U3 KUAKOro COCTOSHUS B ra3, Korja ero remmneparypa -183 °C u Boiue, npu 0°C
BOJIa 3aMeP3aeT U PEBpalaeTcs B JIE.

Ypok 8. Camasi BaskHasi cMeCb — TOBOPHUM O BO3/yXe.



HNudpopmanus 1id y4uTessi: Y poK MOCBALIEH BO3AYXY U €r0 BaXKHEHIITUMU CBOMCTBAMH.
Jlajieko He BCe U3 DTUX CBOWCTB IOHATHBI M JOCTYIIHBI TPETHEKIIACCHUKY, TEM HE MEHEE
IPUBEAEM ISl YUUTEIS IJIaBHbIE U3 HUX, KOTOPBIE OUYEHb BaXKHBI JJIs )KU3HU YEJIOBEKAa U JPYTHX
JKUBBIX OPraHU3MOB.

1) Boznyminas 00010uka Hallel MiIaHeThl C IOMOILBIO 030HOBOIO CJIOS 3alUINAET
HOBEPXHOCTh 3€MJIM OT I'yOUTENIBHOrO yIbTPadUOIETOBOrO 00IY4YEHNUs, OT NaJCHUs
METEOPUTOB.

2) Atmocdepa obecrieunBaeT MOCTOSTHHBIE YCIOBHS I XKU3HU Ha 3emile, 3alluilas oT
IIEpErpeBa U MEePEOXIIaK ACHUS.

3) Biarogapst uMpKyJISLUK BETPOB B PA3IMUHBIX yUacTKax 3eMiM 00pa3yeTcsl XapaKTepHBbIH
KJIUMAT, B KOTOPBIX MOTYT CYILIECTBOBATh JKUBbIE OPraHU3Mbl. BeTpbl npuBoasT Kk Oosee
PaBHOMEPHOMY Ie€pepaclpeieeHUIO Tella U 0CaAKOB 110 oBepXHOcTU 3eMin. Eciau Obl Ha
IUTAHETE HE CYIIECTBOBaIa LIUPKYJIALKS BETPOB, KIIMMAT B pa3HbIX ydacTKax Obu1 ropasao oosee
KOHTPACTHBIH.

4) Bce xuBble OpraHU3Mbl JIbIILIAT (Ha CAaMOM JI€JI€ HEKOTOPBIE KUBbIE OPraHU3Mbl OKUCIISIOT
OpraHMYecKUe BellecTBa 6e3 MOMOIIM KMCIOPOa, Mbl 3/IeCh O HUX HE YIIOMUHAEeM) U
MOTJIOIIAIOT B MPOLIECCE ABIXaHUS KUCIOPO U3 aTMOC(hEpHI.

5) Pacrenus ucnomp3yroT yrileKUCbli ra3 Bo3ayxa B mpolecce (OTOCHHTE3a U BBIICISAIOT
KHCIIOPOJ.

6) HekoTtopsle OakTepuu, HarpuMep, KIIyOeHbKOBbIE OaKTEpHUH, KUBYILME HA KOPHAX
0000BBIX, MOTYT MOTJIOIIATH a30T BO3/1yXa U MEPEBOJUTH €T0 B (HOPMY, YCBAaUBACMYIO
pPacTEeHUSMH.

7) Jleraroiue ;KUBOTHBIE U CEMEHA, PACCENSIOLINECS] BETPOM, UCIOJIB3YIOT BO3YX
aTMocQepbl B Ka4eCTBE ONOPHI ITPH MOJIETE.

ean ypoka: mo3HAKOMUTHCS C IOHATUEM BO3IYIITHON 0007I0UYKH 3eMIIH —
aTMoc(epoi, BBIyYUTh COCTaB BO3/{yXa U OCHOBHbIE CBOMCTBA 3TOM CMECH.

MunuMyMm: 3HaTh OHATHE aTMOCc(hepa, 3aTOMHUTH HauboJee BaXHBIC rasbl,
BXOJISIIIIKE B COCTaB BO3/lyXa: a30T, KMUCIOPOJ, YIJIEKUCIIBIN I'a3. 3HaTh OCHOBHBIE
CBOMCTBA BO3/lyXa: PACIIUPSIETCS MIPU HArpeBaHHUH, IJIOXO MPOBOJIUT TEILJIO, HMEET
MaJIEHbKYIO IJIOTHOCTh, TPO3PAaYHOCTh, OTCYTCTBHE IIBETA M 3allaxa.

MakcuMyM: 3HaTh, UTO B COCTaB BO3JAyXa BXOJISAT TaKKe I'€JIMK, BOASHOW Nap U
npyrue ra3pl. OOBSICHATH, OTKY1a OepeTcs BETep.

Tun ypoka: ypok OTKpBITHSI HOBBIX 3HAHUHU.

Marepuasnl u o0opyaoBaHue: yucOHUK (c. 32—35), Iakathl ¢ n300pakeHUEM
aTMoc(epbl, CBOICTB BO3/lyXa, UCIOJIb30BAHUS BO3/1yXa YEJIOBEKOM U )KMBBIMU
opraHu3zMami, rnpeszenranus PowerPoint no Teme ypoka Ha caiiTe U31aTenbCTBA.

Xoxa ypoka

1. BcnoMUHAaI0 TO, YTO 3HAIO (AKTYyaJU3alUsl 3HAHU)

- Ha ceronnsiiinem ypoke Mbl ¢ BAMH ITOTOBOPUM 00 OJHOW yIMBUTEIbHON
cMmecH, 63 KOTOPOil HEBO3MOKHO MPEACTABUTH HAITy TUIAHETY W KU3Hb HA HEH.
Ho cHauana gaBaiiTe BCHOMHUM, YEM CMECh OTJIMYAETCSI OT YUCTOIO BEIIeCTBA?
(COCTOUT U3 HECKOJIbKUX BELIECTB).

- [IpuBenuTe HECKOIBKO MPUMEPOB CMECEl (YUEHUKHU MTPUBOJSAT IPUMEPHI).

- Bemonnute 3ananue 1 B paboueit TeTpaau, YT00bI BCIOMHHUTH Pa3HbIE CMECH.

- CMech, 0 KOTOPO# MOMAET peyub CeroAHsl — 3TO BO3AyX. B KakoMm cocTosiHUU
HAXOJATCS BEIIECTBA B COCTaBe Bo3ayxa? (rasbl, ra3000pas3HbIe)

- Bo30yx — cMech ra3000pa3HbIX BEIIECTB.



2. He Mory BHINOJHHUTH (IIOCTAHOBKA NMPO0GJIeMbI)
- Kakue BemecTBa, BXOASIIME B COCTAaB BO3/1yXa, Bbl MOXKETE HA3BaTh?

(KUCIIOPO/I, YTAEKUCIBIN a3, BOASHOMN map)

HNudopmanus aas yuuTess: pedsita MOT'YT HE BCIIOMHUTh KakUe-TO U3 BellecTB. B aTom
CJIydae MOXKHO 3a/1aBaTh HaBOJSIINE BOTIPOCHI: YEM MBI JBIIIMM? YTO MBI BBIIBIXaEM B BO3IYX
npu aeixanun? OTkyaa 0epyTcs 0caJKu, U3 KaKOro OHH BelecTBa?

- Kaxk BBI cunTaete, Kakoro ra3a O00JbIIe BCETO B BO3ayXe? (MOXKHO MPEIOKUTH
pa3HbIe BapUAHTHI OTBETOB)
- UTo MBI C BaMU JJOJKHBI y3HATh Ha YPOKe? (COCTaB BO3IyXa)

3. Y3Haro o1 yuuTes (IOUCK PelIeHU)
- bonb1ie Bcero B Bo3yxe rasa, KOTOphId Ha3biBaeTcs a3oT. [locMoTpuTe Ha
pucyHok 1 Ha cTpaHulie 32, rJie MoKa3aHo COOTHOIIICHHE KOJIMYECTBO a30Ta 1

JPYTuX ra3oB Bo3ayxa. Ero HamHoro Oosbiiie.

HNudopmanus a5 yuyuTeasi: Hago oOpaTUTh 0CO00€ BHUMAHUE HA TO, YTO KUCIIOPOJ HE
CaMblil pacTipoCcTpaHEHHBIH ra3 B BO3AyXe, TaK Kak 3TO pacpocTpaHeHHoe 3a0myxaenue. U emé
BaYKHO ITOHSATH, YTO COJEPIKAHUE YIIIEKHUCIIOTO ra3a B BO3yXe OYEHb MaJlo.

Maxcumym. - B cocTaB BO31yXa BXOAUT MHOTO Pa3HBIX I'a30B, HO UX
KOHIIEHTpAIus HeBenrKa. Pacckaxy npo oauH u3 HuX. [Ipo renuit Bel HaBepHsIKa
CJIBIIIAIA — UM HaIOJHSAIOT BO3AYLIHBIE IIAPUKU. A €I1e 3TO OJJUH U3 CaMbIX
pacpoCTpaHEHHBIX Tra30B BO BeenenHnoil. IMeHHO U3 renusi, HapaBHE C €Ie
OJIHUM T'a30M — BOJAOPOAOM - COCTOSAT 3BE3/IbI.

- MBI BBISICHWIIM, YTO OOJIbILIE BCErO B BO3AYyX€e a30Ta. Ho Asist AKUBBIX
OpraHU3MOB BaJKHEE JPYTHE Ia3bl BO31yXa, KOTOPBIX HE Tak MHOro. Haiinure Ha
cTpanuue 32 uHpOpMaIHIO O TOM, KaKHe ra3bl BaXKHbI JIJIs )KUBBIX OPraHU3MOB U
4eM UMEHHO? (KMCIIOPOJ, TAK KaK OH HUCIIOJIb3YETCS IS JbIXaHUS; YTIIEKUCIIBII
ra3, Tak KaK €ro UCIoJIb3ylOT PaCTeHHUs JIJIsl IOCTPOEHUS CBOETO TEJIA)

4. Tpenupyroch (IepBHYHOE 3aKpeIIeHHe)
- JlaBaiiTe BbINOTHUM 3a7aHue 3 u 4 u3 pabouei TeTpaau, 4TOOkI elle pa3
3alIOMHHTB T'a3bl, BXOJSIIME B COCTaB Bo3ayxa. Bonpoc 1 Ha cTp. 35.

5. My pemeHue caM WM € ApPy3bSIMH, Y3HAI0 HOBOE OT YuMTeJs (IOUCK
pelIeHust)

- Kak BbI qymaere, eciau cooOpath BECh BO3IyX, KOTOPbIN €CTh Ha 3eMJie U
B3BECUTb, HACKOJIBKO OOJBIINM OyAeT BeC? (BapHAHTBI OTBETOB YYEHUKOB)

- Ha camom nene, mummapx MusutnoHoB ToHH! OrpoMHast macca. Ho Mel ee He
OLLlYLa€M, ITOTOMY YTO BO31YyX PABHOMEPHO PACIPENEIIEH CIUIOLIHBIM CI0EM
BOKPYT HaIlleH TUTAHETHI, 00pa3yst 000JI0YKY BOKPYT 3€MIIH.

WNudopmanus s yauTens: BO3yX BECUT 10 kr, 510 10 ¢ 18 HYJISAMHU.

- Haliqute Ha cTpanuiie 32 Ha3BaHUE ATOM 000J109KH. (aTMOC(hepa)

- A Ternepp Ha TOM e CTpaHMIIE MOCTapaiTech HAMTH UHPOPMALIKUIO O TOJILIUHE
ATOTO CJIOS ¥ 3alUIIUTE B TETPaib (ppasy: ToNMHA aTMOCHEPHI COCTABJISET ...
KM.

6. Tpennpywcs (mepBUYHOE 3aKpeIJIeHHe)



- BemonauTe 3ananue 2 u3 padodeii TeTpaan Ha 6a30BOM YPOBHE.

Maxkcumym: Eciu mo3BossieT Bpemsi, MOMPOCUTE YICHHKOB BBITTOJIHUTH 3aJJaHHE
HAa TIOBBIIIICHHOM YPOBHE U M300pa3uTh pacrpeaesieHUe YaCTHI] Ta30B C TIOMOIIBIO
ToueK. (06oyee MpaBMIIbHBIN BapUaHT — KOHIICHTPAIUs TOYCK B HIDKHEH 4acTh
aTMoc(hepsl BhIIIE, BO3AYX Ha BRICOTE Pa3peiKeH).

7. BcnoMHuHAI0 TO, YUTO 3HAI0 (AKTyaJIu3alMsi 3HAHUMN)

- KTo BcrnoMHHUT, B 4eM OCOOEHHOCTh CTPOEHMSI ra3000pa3HbIX BEIIECTB?
(4acThLbI JAJIEKO APYT OT APYTa U HE CBSI3aHBI IPYT C APYTOM, HET IOCTOSIHHON
dbopMbl 1 00BEMA)

- UTO MOHO CKa3aTh O MNIOTHOCTH BO3/1yXa, €CJIM OH COCTOUT U3 Ta30B? UTO MbI
3HAEM O IVIOTHOCTH I'a30B — HACKOJIBKO MJIOTHO PACIIOI0KEHbI YaCTULIBI?
(ManeHbKas MIOTHOCTH)

- Xopomo. Tenepb Mbl MOKEM MOTOBOPUTH O HEKOTOPBIX CBOMCTBAX BO31yXa,
CBSI3aHHBIX B TE€M, KaK YCTPOEHBI ra3000pa3Hble BEIIECTBA, BXOAAIIUE B €T0
COCTaB.

8. Ny pemeHue caM WM € ApPy3bsiMU (IIOUCK peleHus )

- [TocMoTpute Ha pucyHok 4 Ha cTpanuiie 33. Uto ob1iero Ha Bcex KapTUHKAX?
(1300paxeH MoJer).

- Ectb 11 paznmuuua? (a u T - 0 CyTH, OYEHb MEJUICHHOE TaJICHUE —
TJIAaHUPOBAHKE, MOKHO TOJIBKO omyckatbesa. Ha npyrux (6 u B) n3o0paxén
AKTUBHBIN TIOJIET, MO3BOJISIONINMA B3JIETATh)

- J1n1s moseTa v miIaHUuPYIOIUM, U aKTUBHO JIETAIOIIUM OpraHu3MaM U
amraparaM HY>KHO OMUPaThCs Ha BO3AyX. Tak Kak BO3JyX — CMECh BEIECTB,
COCTOSIIIIMX U3 YACTHII, HA ATU YaCTHUIIbI MOKHO onupaTbes. Ho nerko iaum 31o?
(Her)

- [louemy? (wacTuil Majio, OHM JIaJIEKO JIPYT OT Apyra)

- Utak, 3a10OMHUM, YTO Y BO3AYXa MAIEHbKAs NJIOMHOCMb, TIO3TOMY Ha HETO
CJIO’KHO ONUPAThCS, HO BO3MO>XKHO, €CJIA HUCMOJIb30BATh CIEIIUATIbHbIE

MPUCTIOCOOJICHHUS.

HNudopmanus ans yuuredsi: [1epolil criocod nepeaBrkeHus 10 BO3IyXY - BO3YIIHbIE
I1aphbl, 3aII0JIHEHHbIE 00JIee JIETKUM, YeM BO3/yX Ia30M WM MIPOCTO HArPEThIM BO3IYXOM.
Hauanom spsl Bo3yxomniaBaHus cieayeT cuutath 1783 rof, korna 6parbs MoHronbdbe
MOJHSUIMCH B BO3JyX Ha BO3JYIIHOM LIape, 3all0JHEHHBIM TOPSYUM BO31yXOM. BO3MOXKHOCTB
HepeABMKEHMs 110 BO3yXY JIeTaTeIbHbBIX allllapaToB CBsI3aHa C TEM, YTO BO3JyX TakKe 00JaaeT
BBITAIIKMBAIOIIECH CHIION. ECIIN TEI0 0Ka3bIBAaETCs JIerye BO3/1yXa, TO OHO MOXET JIeTaTb. A
UCIIOJIb30BAaHUE HArPETOr0 BO3AyXa IS 3all0JHEHUs BO3AYIIHOIO 1Iapa CBA3aHO C TAKUM €ro
CBOMCTBOM, KaK pacIIMpEHNe IIPU HATPEBAHUH.

OpHaKo rJ1aBHBIM HEAOCTATOK BO3IYLIHOTO IIapa — €ro cjiadas ynpaBiseMOoCTb.
N3o06peraTenu CTpeMUINCh CO3aTh TaKOU JIeTaTelbHBIN anmnapaT, KOTOPbIi MOT Obl
HepeBUraThCs € MOMOIIBIO BO3IYIITHOIO BUHTA, IPUBOJIUMOrO B paboTy ABHUrareiaeM. B KoHie
XIX Beka ObUTH MOCTPOESHBI AUPUKAOTN — ABUKYIIHECS C IOMOIIIbIO ABUraTelIs JeTaTeIbHbIe
anmnaparsl, 3al0JIHEHHbIE BOJOopo1oM. OHM UMENH OTPOMHBIE pa3Mepsl. Tak, HanpuMmep,
JTUpUKa0Ib, TOCTPOEHHBIM HeMeKUM n3obperateneM ¢on Lennenrnom, umen B anuny 128
METpPOB, a B IIMPUHY — ouTH 12 metpoB. Ho Oyayiiee OblI0 32 APYTUM TUIIOM JI€TAaTEIbHBIX
armapaToB — CaMOJIETAMM.



Eme B IY Beke 1o Hamelt 3psl (mpeanonoxutensHo B I'pennn wnu Kutae) Obi1 n3o06pereH
BO3AYIIHBINA 3MEW, KOTOPBIN MOJHUMAETCS 3a CUET CO3JaHus MOAbeMHOM cuiibl. [IepBbie 3Men
OBLIIM ITIOCTPOEHBI BO 2-OM BEKE 10 Haulel 3pbl. OHAKO BO3YLIHBINA 3MEN 1T03BOJISIET
MOJIHUMAThCS, HO HE JIaeT BO3MOXKHOCTHU MEPEIBUTATHCS.

JIue caMoJeThl 00ECTICYHITH JIFO/SIM BO3MOKHOCTD TIEPE/IBUTaThCsl HA 3HAYUTEIIbHbIC
paccrosiHus ¢ 0oubloi ckopocTho. [IpaBna, mpousomnwio 3To He cpasy. [losBneHue aBuanuu
CTaJIO BO3MOYKHBIM TOTJ]a, KOT/1a MOIIHOCTb U JIETKOCTh JABUTaTEIed U MaTEpUaNoB i
KOHCTPYHPOBAHUS JOCTHUIJIa ONpeielieHHOro ypoBHs. [IepBblil camouiet ¢ nBuratesieM OpaTheB
Paitt mogusincs B Bo3ayx B 1903 roxy. CaMmosieT MogHUMAETCS TAKXKE 38 CUET MOAbEMHOU CUJIBI,
CO3/1aBaeMOM MpHU ABUKEHHUH € OOJIBILIOI CKOPOCTHIO HA KPBLIE, UMEIOIEM 0c00yI0 (hopMy B
npodmib. XOTs BO3AYX UMEET U HU3KYIO IJIOTHOCTh, HA HETO MOYKHO OMHPATHCS, €CIH
JBUTATHCS ¢ OOJIBIION CKOPOCTHIO. 3aTO U CONPOTUBIICHUE JIBUYKEHUIO B BO3/[yXe OKa3bIBAETCS
MUHUMAaJIbHBIM, TaK YTO CKOPOCTh NEPEABMKEHUS B 3TON CpeJle MEHEE OTpPaHUYEHA.

- Em€ oqHO CBOMCTBO BO3AYyXa, KOTOPOE MBI MOYKEM HCIOJI30BATh,
MPOSIBIISICTCS KOT/Ia MEHsIETCS TemIepaTypa. BcrmoMHUTe, 4TO MPOUCXOAUT C
YaCTUIIAMU BEILECTB MPU HarpeBaHUM? (OHU HAYMHAIOT ABUTAThCS ObICTpEe U
pasyieTaThCs APYT OT APyTa)

- Monoupl, 4TO BbI 3TO 3alIOMHWIHA. A €CJIM OHH Pa3JIeTalTCs, TO 4TO OyAeT
MPOUCXOJIUTH C IJIOTHOCTBIO BEIIECTBA — OHA OYJET YBEJIMUUBATHCS WU
yMeHbIIaThCsA? (YMEHbBIIATHCS ).

- A ¢ 00beMOM, KOTOPBIN 3aHUMAET BeleCTBO? (YBEIIMYUBATHCS)

- Bepno. Jlig Bo3ayxa 310 Toke Tak. Korga o HarpeBaeTcs, OH pacuiupsemcs,
IJIOTHOCTh €r0 YMEHBIIIAETCS — OH CTAHOBUTCS Jierde. ['opsiunii BO31yX Jierye
XOJIOAHOTO, IO3TOMY OH ITOJHUMAETCS BBEPX, a XOJIOIHBIN OMTyCKAETCS] BHU3.
Bo3HuKaeT ABMKEHHE BO3lyXa B CTOPOHY €r0 MEHbIIEH MIIOTHOCTH. Kak Mbl
HA3bIBAEM JIBIDKEHHE BO3ayxa? (BeTep)

- [TocmoTpute Ha pUCyHOK 3 Ha cTpaHuIile 33 U PaCCKAXKUTE, KaK YEIIOBEK
UCIIOJIb3YET CUITY BeTpa (YUCHHKHU OOBSICHSIOT).

Nudopmanus aas yuurtens: [Ipuunna o6pa3oBanus BeTpa — pa3InyHOE AaBJICHUE
BO3YyHIHOI'O cToj0a Haa y4aCTKaMH 3emnn. BeTep AYET U3 00/1aCTH BBEICOKOI'O JaBJICHHS B
o0nactb HHXKHEro AaBieHusi. OObIYHO OoJiee BHICOKOE JaBlieHHE HaOI0JaeTcs B 00JacTH ©
XOJIOAHBIMHU BO3AYIUIHBIMU MacCaMH, a 0osee HU3KOE — C TEIJIBIMH. HOBTOMy jIerde oObICHUTE
MJIaIIIUM IIKOJBbHUKAaM YaCTHYIO IIPUYUHY O6pa3OBaHI/I$I BETpa, o6cy>1<)1a$[ BJIMAHUC PA3HBIX 110
Harp€BaHur y4aCTKOB 3eMHOM MOBEPXHOCTHU: BO3AYX AYCT OT MCHEC HAI'PETOI'0 yuaCTKa K boiee
Harperomy.

YenoBek H3JIaBHA HAYUUJICA UCIIOJIB30BAaTh BETCP KAK UCTOYHUK SHCPTHUH. On 1/1306peJ1 napyece,
KOTOPBIN MTO3BOJIUI €MY OTIPABUTHCS MYTEIIECTBOBATh. YK€ 2-3 THICSYH JIET Ha3a/l ETUIITSIHE
IIj1aBaJik I10 CpCI[I/ISCMHOMy MOPTIO Ha BITIOJTHE COBCPIICHHBIX MAPYCHBIX Cydax. B Cpe[[HI/IC BCKa
CTPOUJIMCh BETPAHBIC KOJIECA, KOTOPBIC OCYIICCTBIIAIN PAa3HbBIC (1)YHKHI/II/I B XO3SIICTBE UeI0BeKa
(BCTp}IHaSI MCHBHI/II_Ia). OI[HaKO U B COBpECMCHHOCTHU BCTpSIHOfI ABUTATCI]Ib HAYMHACT UT'PATh BCC
6OJ'IBI_Hy1-O POJIb, TaK KaK B OTIIMYHUEC OT APYTHUX UCTOYHUKOB SHEPTUU OH HE 3arpsA3HACT
atMocoepy.

- JIBM>KeHUME BO31yXa Mbl YyBCTBYEM. A MOKEM JIM Mbl KaK-TO TOYYBCTBOBATh
cam Bo3ayx? Bunum mu mel ero? (Het) MoskeM i yHIOXaTh? (HET)

- Bosnyx npospauen, becysemen u ne umeem 3anaxa.

HNudpopmauus s yyuressi: Bo3ayx npo3padeH, TO3TOMY MHOTHM MOYXET Ka3aThCs, YTO
BO3JlyXa HET U BOKPYT mycroTa. Kakumu criocobamu MOXKHO JJ0Ka3aTh, YTO BO3JyX — HE IIyCTOE
MecTo? CaMblil MPOCTOM c1Ooco0 COCTOUT B TOM, YTOOBI IMTPOJIEMOHCTPUPOBATH €ro Hanuuue. Jlis



9TOI0 HaAO BECPOM IOMaxaTh NEpe1 JIUIOM. Mpg1 MMOYYBCTBYCM MMPHUKOCHOBCHUC, XOTA BECP 10
HAac HE MPUKACAICS. 3HAYUT MEXKIY BEEPOM M JIMIIOM €CTh KaKOe-TO TeJI0. DTO Bo3AyX. pyroi
Ccroco0 MOKHO OCYIICCTBUTD, €CJIN B3ATH IIITPUIL] 663 HI'JIbI, 3aTKHYTH €0 KOHCI U IOIbITATHCA
Ha)XkaTbh CXKaTh NMopiieHb. EMy OyzieT mpensTcTBOBaTh BO3AYX B LIIPHIIE.

9. He Mory BBINOJHUTD (MOHATH, MOCTAHOBKA MPOOJIeMbI)

- UtoOBI y3HaTH 00 eI1e 0JHOM CBOWMCTBE BO3yXa, MOMpoOyeM pa3odpaThes ¢
TeM, KaK YyCTPOECHBI TEPMOCHI. MOKET ObITh, KTO-TO 3HAET, [IOYEMY B TEPMOCE
JIOJITO HE OCThIBAaeT ropsiuee? (MOCIylaTh BApUAHTHI)

10. My penrenue cam WM € APY3bSIMHU, Y3HAI0 HOBOE OT yunTeJsi (IIOUCK
pelieHns)

- Celiuac g1 HApPUCYIO BaM CXEMY CTPOEHUS TEPMOCa.
HNudopmanus st yYuTeJIsl: HAPHCOBATH KPYITHO HA JJOCKE TEPMOC C ABOIHHBIMU CTEHKAMHU.
[TpocTpaHcTBO MEXly CTEHKAMH 3alUTPUXOBATh PEIKUMU IITPUXAMU WIN PEAKUMH TOUKaMHU.

- Y TepMOCOB JIBOWMHAs CTEHKA, MEXIY IBYMs CTEHKaMU CHJIBHO Pa3peKECHHbBIN
BO3JIyX — €r0 CHEUUAIbHO OTKAYMBAIOT, YTOOBI OCTAJIOCH TOMEHbIIE yacTull. 1
MMEHHO M3-3a 3TOr'0 TEPMOCHI COXPAHSIOT TEMIEPATYPY BHYTPH. Temno Moxker
JIETKO MEepeaaBaThCsa OT OJJHUX YaCTUL APYTHUM, TAKUM 00pa3oM TEPSICh,
paccenBasicb. Ho Mex 1y BHyTpEHHEN CTEHKOM TEPMOCA U BHEIIHEW YaCTHI] MaJIO,
IIOATOMY II€pEIaBaTh TEIIO OYTH HEKOMY, U OHO JOJITO COXPAHSAETCS BHYTPH.

- Tak kak B BO3yX€ MaJIO YaCTHUL, U OHU JAJIEKO APYT OT APYyra, BO3AYX IIJIOXO
npoBoAUT Terio. [IpounTaiiTe Ha cTpanule 34, KTO UCIIOIB3YET 3TO CBOMCTBO U
rjae? (ITUIlbI, 3BEPH, JTFOIN)

- Celtyac Mo poJisiM MPOYUTaEM JUANOT Ha cTpaHule 35 u o0cyanum, KTo U3
pebsT npaB? (YUSHUKH YUTAIOT AUAJIOT U OTBEYAIOT Ha BOTIPOC)

- [IpaBa Kars. Tak ke, Kak TEI10 HE MOXKET MEPEAAThC OT BHYTPEHHUX CTEHOK
TepMOCa BHEIIHUM, TaK M BBICOKAsl TEMIIEpaTypa BO3ayXa HE MOXKET OBICTPO
IepenaThes COAECPKUMOMY TepMoca. JloMa MpoBephTE 3TO, BBIIIOJIHUB ONBIT HA

cTpanuile 33.

HNudpopmauus nis ygurensi: Bo3gyx mioxo nposoaut temio. HlepcTs 3Bepeit u nepbst NTULL
MO3BOJIAIOT COXPAHUTh 3TUM >KMBOTHBIM CBOIO BBICOKYIO TeMneparypy rtena. Ha stom cBoiicTse
OCHOBAHO CO3/JaHHE YEI0BEKOM TeIulbIX Belel. lllepcTsHble Bemu 1 myObl COXpaHSIOT B cede
TOJICTYIO BO3/IYILIHYIO IIPOCIIOIKY, KOTOpasi He JaeT Tesy norepsTh Termio. Cama no cede mryda
KOHE4HO He rpeeT. Ty ke QyHKIMIO UTpatoT JBOMHbIE (MM TPOMHbBIE HA CEBEPE) paMbl B IOMax:
HaXOJAIINNCA MEX1Y HUMH BO3JIyX IIO3BOJIIET COXPAHUTH TEILIO.

11. Tpenupyroch (IepBUYHOE 3aKpeINJIeHHE)

Cnenaem 3aganue 7 B paboueil TeTpaiy.

Nudopmanus 11 yauTesisi: ObICTpEE OCTHIBACT Yaid B YaIlIKe C OJTHOU
CTEHKOM, IPU HAUINYUU JBOWHON CTEHKH IIPOCIOMKA BO3AyXa NPENATCTBYET
oxJaxaeHuto. HaprucoBaHHas KpykKa JOJIKHA ObITh TOKE C JBOMHBIMU CTEHKAMH,
HO YaCTHIl TaM JOJKHO OBITh MEHBIIIE — YeM 00JIee pa3pexeH BO3IyX, TEM
MEIJIEHHEE OTAAETCs TEILIO.

12. IlpuMeHsiIO B :KU3HM (MIPUMeHeHHe 3HAHUI U YMeHHUiA)



Brimoanm 3aganue 6 u3 paboueit terpanu. [lepBorii psan gemaer nmepBoe
npeioxKeHne. BTopoit ps BTopoe, a TpeTui — TpeThe. YeTBepTOE Ie1atoT BCe.

13. Pacckaiky o pe3yJjbraTrax (HTOI YPOKA)

Ntak, 0 kakuXx ke CBOMCTBax Bo3ayxa Mbl y3Hanu? I[lepBbiit psia: Bo3ayx
po3paueH, OecIBETEH U HE UMeEeT 3anaxa. BTopoil psa: qBuxeHue Bo3ryxa —
BETEP - BOBHUKAET, KOT/1a TOPSIYMIl BO3IyX PacIIUPSAETCS U IOJHUMAETCS BBEPX, @
XOJIOAHBIN OIycKaeTcs BHU3. TpeTuid psll: BO3AYyX UMEET MAJIEHBKYIO IIJIOTHOCTb,
TaK KaK €ro 4aCTHIIbI PACIIOJIOKEHBI JAJIEKO APYT OT apyra. Bece BMecTe: BO3myx
IJTOXO MPOBOJUT TEILUIO, TAK KAK €r0 YaCTUIIbI PACTIONIOKEHBI JAIEKO IPYT OT

Apyra.
YT0 MBI CEroiHs y3HaJIM O COCTaBe BO3Ayxa? (COCTOMT U3 CMECH ra30oB — a30Ta,

KHCJIOPOJa, YIJIEKUCIIOro raza, BOASHOTO napa)

- Uto Bam noHpaBuioch Ha ypoke? (ILIkonbHUKN AensITCsl CBOMMU
BIICYATJICHUSIMU. )

Jomawnee 3a0anue: BOpockl 2-4 B KOHIIE YpoKa Ha CTp. 35, onbIThI Ha cTp. 34

(mapamrtot) u 35 (TassHUE KyOMKOB JIbJIA), 33JlaHue 5 U3 padoydeit TeTpaau.

HNudopmanus a5 yuuTeiisi (0TBeThbl HA TPY/AHbIE BONPOCHI M 3a1aHNA).

Psn 3ananuii u BonpocoB B yueOHUKE U pabouell TETpaau MOXKET BbI3BATh 3aTPYJHEHHUE.
Ob6cynum ux.

YueOnuk: B 3ananuu 2 Ha cTp. 35 yU4EHUKH MOTYT OTMETUTDH TaKOE BayKHOE ISl MOPSIKOB
CBOWCTBO BO3/lyXa KaK paclIMpeHue [IPU HarpeBaHuH, YTO B KOHEYHOM UTOre MPUBOIUT K
BO3HMKHOBEHUIO BeTpa. Qe aa MOPSKOB JIOJKHA COTPEBATh UX BO BPEMs IITOPMOB U TUTaBaHUS
Ha ceBepe 3a CUET COXpaHEHUs Telljia Tesla BO3AYIIHOW MPOCIONKON MeK 1y BOJIOKOH TKaHU. B
BOTIpOCE 3 YYEHUKH MOTYT OTMETHTb, YTO YHCTHIA BO3AYX HEOOXOUM JIJIsl IBIXAHUS, TIOATOMY
€ro HY)KHO COXPAHSATh YUCTHIM, HEZAPOM JIFOJIU B BHIXO/IHBIE YE35KAIOT U3 ropo/a, Ilie BO3IyX
3arps3HEH OTXOAaMHU TIPOU3BO/JICTB, HA JIa4M U B Jiec. B Bompoce 4 BaxkHO 00paTUTh BHUMAaHUE,
4TO MeXy 4 0ojiee TOHKUMH KO(TaMU B UTOTe MOTydaeTcs: O0JIbIIe MPOCIOEK U3 BO3IyXa, YeM
B OJTHOH TOJICTOH KO(TE, a BEIb H3OJIUPYET IMOTEPIO TeTIa IMEHHO CJIOH BO3/IyXa.

PaGouas Terpaab: B 3ananun 1 B kauecTBe cMecel clielyeT yKazaTh COK, CTajb, BO3AYX,
MOJIOKO, MOPCKYIO BOAY, KEJIE3HYIO PYAy, He(PTh, pacTBOp MEpEeKUCH Bojopoaa. 3aganue 2 u 3
CKOpee BCEro He BBI30BET 0COOBIX 3aTpynHeHHH. B 3amanuu 4 cnenyeT BCTaBUTH BbIACICHHbIE
cioBa: Bo3myx 3T0 cmecs, Tak Kak OH COCTOMT U3 pa3HbIX BemecTB. CaMblil pacripoCTpaHeHHBIH
ra3 B BO3JlyXe — 3TO @30m, YaCTHII 3TOT0 rasza B arMmocdepe 6ombiue Bcero. Jlis sKUBbIX
OpPTraHU3MOB OY€Hb BAKHBIMHU SIBISIFOTCS KUCIOPOO U YeNIeKUCbIU 2a3, KOTOPBIE TIPUCYTCTBYIOT B
BO3ayXe. Kuciopoo Ucnonb3yroT MPaKTUYECKH BCE )KUBbIE OPIraHU3MBbI JUISl IbIXaHUS, a
VeneKUucavlll 2a3 Hy)KEH pacTeHUSIM JUIS TOCTPOSHHsSI UX Tena. B He0OIbIIOM KOnYecTBe B
aTMocdepe NPUCYTCTBYET 800AHOU nap, KOrJla ero 4YacTHUl] CKaIlJIMBAETCsI MHOTO B OJTHOM MECTe,
obpasytotcs obnaka. B 3aganuu 5 moj 601bIIMM MIAPUKOM CIIETYyeT HAaIucaTh 250 C,anon
manenskiM — 10°C. B TeKCT 3aaHust Hy’KHO BCTABUTB CISAYIOLINE CI0Ba: 1Ipy H3MEHeH K
TEMIIepaTypbl U3MEHSETCSI CKOPOCTh JBMKEHUS YaCTHIL BEIIECTB U UX PACIIONIOKEHHE APYT
OTHOCHTEJIbHO Jpyra. UeM Bhllle TeMIepaTypa, TEM 6biuie CKOPOCTD JABMKEHUS U TEM Jaliblie
JPYT OT pyTa pacIoyiaratoTcsl YacTHIBI BemecTBa. M Ha000poT, ueM Huoice TemrepaTypa, TeM
CKOPOCTb JIBXKEHHSI MeHbUle, N YACTULIBI pacIiofiaratorcs Orke 1pyr k apyry. Korna
TEMIIepaTypa pacmém 1 YaCTHIIbI IBUKYTCS OBICTPO, OHM 3aHUMAIOT OOJIBIIE MECTa B
npoctpaHcTBe. HakoHel, oTBevast Ha MOCIEAHUNA BOIIPOC, CIeIyeT HalucaTh, YTO «BO3AYX B
CHIIHO HQ/IyTOM Ha MOPO3€ IIapHKe MPH MOTAJaHIH B TEIIO PACIIUPUTCS, YTO MPUBEIET K
JIONIAHUIO IIapuKay. B 3a1anuu 7 HY)KHO BBIOpATh KPYXKKY ¢ 601ee TOJICTBIMU CTEHKAMH,
COJIep KAITMH BO3/yX, BEIb OH IIJIOXO MPOBOIMT Teruio. HapucoBaTh HY’)KHO KpYXKKY ¢ Ooee
TOJICTBIMH CTEHKaMH.



Ypok 9. Baxkneiilee BelecTB0 — TOBOPUM 0 BoJe

Nudopmanus 1ist yunTesisi: YPpoK NOCBAIIEH BOAE U €€ BaKHEUIIIMM cBoMcTBaMH. Jlaneko
HE BCE U3 3TUX CBOWCTB MOHSITHBI U JOCTYIIHBI TPETHEKJIACCHUKY, TEM HE MEHEE IIPUBENEM AJIs
YUHTEIIS [JIABHBIE U3 HUX, KOTOPBIE OUEHb BAXHBI JIJIS )KM3HU YEJIOBEKA U IPYTUX KUBBIX
OpraHU3MOB.

OTa TeMa MOCBAIIEHA 3HAKOMCTBY YYEHHKOB CO CBOMCTBAaMU BOJBI U UX MCIOJIb30BAHUEM.
IIpu 3TOM aKLEHT ClIeJIaH He CTOJIBKO HAa CBOMCTBAX BOJBI KaK OIPEIEICHHOIO BELIECTBA
(mpo3payHOCTh, HE UMEET BKYyCa, HE UMEET 3araxa), CKOJIbKO Ha TeX CBOWMCTBAxX, KOTOPbIE OHA
UMeeT KaK KHUJIKOCTh (00J1aaeT BHITAIKUBAIOLIEH CUIIOHN, MOAYMHSIETCS 3aKOHY COOOIAIOIINXCS
COCYZIOB, XOPOULINI1 paCTBOPUTEIIb, PACIIUPSETCS IPU HarPEBaHUHU, BOJIa HEC)KUMaeMa). DTO
IIO3BOJISICT HA IIPUMEPE BOJBI IO3HAKOMUTBLCS CO CBOMCTBAMU BCEX KUAKOCTEH.

Kak 1 MHOTHE Apyrue BemecTBa, Boia B MPUPO/Ie ObIBAET B TPEX arperaTHhIX COCTOSTHUSX.
IIpu 3TOM €O CMEHOM COCTOSHUS BOJIBI CBSI3aH LIEJIBIN PSJI IPUPOAHBIX SABICHUN, UMEIOIIUX
OTHOLLIEHHUE K IOr0JIe, B TOM YHCIIE U KPYTOBOPOT BEILLECTB.

BoasHoii nap — npo3paunslii 6ecuBeTHbIN ra3. OHAKO NP €ro OXJIaXAEHUHU 00pa3yroTCs
MeNbUailIle KarnelbKi BOAbl, KOTOPbIE HAa3bIBAIOTCS TYMaHOM (MMEHHO TyMaH BBIPBIBAETCS B
Buzie 00IauKa U3 HOCHKA YaifHUKa, Tap jK€ PAaCIOJI0KEH JalbIle U HEBUIHM).

O6uaka Toe COCTOST U3 MeNbYaIIINX KamnesieK BoJbl. YeM TeMHee [[BET 001aKOB, TEM
Oonbiie B HUX Biard. CimBasch ApYyT € APYroMm, KarnejlbKy CTaHOBSATCS TsDKEJIEE U BBINAIAI0T U3
Ty4 Ha 36MJIIO B BUJIE JOKs. ECiy BO3ayX XOJI0IHBIH, KaIlJld 3aMEp3at0T U MPEBPALLAIOTCS B
CHE)KMHKHU.

JleTHel HOUBIO TOBEPXHOCTH 3€MJIM OXJaxaaercs. OT CONPUKOCHOBEHUS C HEM OXJIaXIAeTCs
u Bo3ayx. Coneprkamuiics B HEM Iap OcelaeT Ha MOBEPXHOCTH MPEAMETOB B BUJE KallelleK
pocsl. [To31HEl 0CeHbI0 NN 3UMOM, €CJIM TeMIIepaTypa OMYCKAeTCsl HUXKE HYJIs, Tapbl BO31yXa
MPEBPAILAIOTCA CPa3y B JIEA, KOTOPbIA MEJIbYANIIIMMU KPUCTATUIMKAMH TTOKPBIBAET
oxJaxxaEHHbIe TpeaMeThl. Tak o0pa3yercss HHE.

[Tpu 3amep3anuu BoAa mpeBpaiaercs B €A U ero o0bEM Bo3pacraeT. Bot mouemy yacto
Jonaercs 3amep3ias OyTeuika ¢ Bogoi. Kaxaplil ron Boja, 3aMep3aroniasi 3MMoi B TpeIMHaX
KaMHEH, pacuupseT TpeuuHbl. [IpoXoasT ThicsiueneTus, U CKajbl pa3pyIIaloTcs —
IIPEBPALIAOTCS B MIECOK. Takoe pa3pylUIMTENbHOE IENCTBUE BOIBI HA CKAJIbI HA3bIBAETCS
MOPO3HBIM BBIBETPUBAHHUEM.

Bopa nrpaer BaxxHy!0 poJib B )KM3HM OpraHu3MoB. [Ipexe Bcero oHa — OCHOBa UX COCTaBa,
BO/1a HAIOJIHSET BCE KJIETKH pacTeHHUH U KUBOTHBIX. [loaTOMy nonasistomiee 60JbIIMHCTBO
pacTeHMi U KUBOTHBIX JOJKHBI IOTPEOISTh BOAY (BCachlBaTh KOPHSAMU, MUTh). ONIHAKO,
HEKOTOpPBIE ITyCTHIHHBIE )KUBOTHBIE MOTYT U3BJIEKaTh BOLY U3 nUIM. Kpome Toro, pacteHus
MOTJIOUIAOT BOJLY U MCHOJIB3YIOT €€ JUIsl POU3BOICTBA OpraHMYECKUX BElIeCcTB (Boja +
YIJIEKUCIIBIN Ta3 = OpraHu4ecKoe BENIECTBO + Kucaopon). HakoHen, BaxXHYIO poJIb UTpaeT BoJa
B PEryJISILIUU TEMIIEpaTyphl KUBOTHBIX U pacTeHul. [Ipu ucnapeHuu Bobl MOTJIONIAETCS TEILIO,
TaK 4TO OPraHMU3M OXJaXKAaeTcsl (UCIapeHue BOJIbI C JINCTHEB, OTOOT/AEICHNUE).

OO6cynuM BakKHEHIIIHE CBOMCTBA BOJIBI.

Pacmmpenue npu Harpeanuu. JKUaKoCTH, Kak U rasbl, pacIIUpsAOTCA Ipyu HarpeBaHuu. Ha
3TOM CBOICTBE OCHOBaHa paboTa TepMOMETpa: KUIKasl PTYTh WU CIUPT MPU MOBBIIIEHUH
TEMIIepaTypbl pacIIPsETCs, U CTOJIOMK TEPMOMETpaA MOAHUMAETCs BBEPX. DTa )Ke 0COOEHHOCTh
HCITOJIB3YETCS B yCTPOMCTBE MAPOBOM MAILIMHBI, IAPOBOTO ABUTATENS U T.11. OHAKO CleayeT
HAIlOMHHTb, YTO 3aBUCUMOCTh 00beMa BOJIbI OT TEMIIEPATyphl HOCHT HEOOBIYHBIIN XapakTep.
IIpu onmyckanuu TemMneparypsl 10 4° 06BeM BOJIBI YMEHBIIAETCS, a JAJIbIIe HAYMHAET pacTu. B
pe3ysbTare JieJ UMeeT MEHBIIYIO IUIOTHOCTh, YeM BOJIa, IO3TOMY OH M IjaBaeT. Eciu 651 Bosa
HE MMeJla TAKUX CBOMCTB, TO KU3Hb 3UMON B BOJI0EMAaX YMEPEHHOT'O U XOJIOJIHOTO MOsCOB ObLIa
Obl HEBO3MOJKHA, TaK KaK BCS BoJia ObI poMep3aa.




Emie ogHO BaxkHelIIIee CBOMCTBO BOJBI COCTOUT B TOM, UTO OHA — XOPOIIUN pacCTBOPUTEIb.
HMIMeHHO 3Ta nmpU4YrHA ITpUBEJa K TOMY, YTO Halll OpraHu3M cocTouT Ha 80% u3 BOJbI, BEAb
MOIABJISIIONIEE KOJIMYECTBO XUMUYECKUX PEAKIIMU B OpraHu3Me IIPOUCXOIUT B BUJIE PACTBOPOB.
Ha 3ToM cBoOlicTBE OCHOBAHO TaK)K€ MCIOJIb30BAHUE BOJIBI JIJISl CTUPKU O€IIbs.

BritankuBaromas cuna. Hekotopbie mpeiMeTsl TOHYT B BOJIE, a Jipyrue — HeT. C 4eM K 3TO
cBsa3aH0? KpaTkuii OTBET COCTOUT B TOM, YTO TOHYT B BOJIE MPEAMETHI, COCTOSIINE U3 BEIIECTBRA,
KOTOPOE TsDKEJIee BOJIBI; HA00OPOT, HE TOHYT MPEIMETHI, COCTOSIIINE U3 BEIIECTBA, KOTOPOE
JIerye BOABbI.

DTO 3aBUCHUT OT JIEHCTBUS BHITAJIKUBAIOIIEH CUIIBI — SIBJICHUS, OTKPBITOT'O IPEUYECKUM YUEHBIM
Apxumenom. CorytacHo 3aKOHY ApXuUmezaa, Ha KaKIbli MPeIMET IeUCTBYET HalpaBIeHHAs
BBEpX CHJIa, paBHAs BECY BOAY B TAKOM 00beMe, KOTOPBIN paBeH 00beMy NaHHOTo Tena. Eciu
BEIIECTBO IO MJIOTHOCTH OOJIBIIIE BOJBI, TO TEJIO TOHET, €CIIM MEHbIIIE — MJIaBaeT.

Ha peiicTBuM BBITAIKMBAIOIICH CHIIBI OCHOBAHO CTPOUTEIBCTBO KOPAOIICH, JIOAOK U TIOTOB.
Ecnu 00beM BeITeCHEHHOM BOBI BECUT O0JIbIIIE, YEM MOJBOIHAS YacTh KOpalJis, TO TaKou
KOpabisib OyneT miaBaTh. IT0 OyAET BO3MOXKHO, JTaXKe €CITU Kopabib MOCTPOEH M3 JKele3a, TakK
KaK HaXOJAIIUIICS B TPIOME BO3/yX ClieJaeT CyMMAapHbIi Bec MOABOJHON YacTu Kopaliis Bce
pPaBHO Jierye BOJBI.

[IpowsmrocTpupoBaTh AEUCTBUE BHITAIKUBAIOIIEH CUIIBI MOXKHO C IIOMOIIBIO TPOCTEHUILIETO
onbITa. JIJist 5TOr0 HYKHO MTOBECUTH TUPIO HA PE3UHKY U OTMETHTh, HACKOJIBKO MO/ ICHCTBUEM
CHUJIBI TSPKECTHU TUPSI pACTAHET €€. 3aTeM rups IOrpy>kKaercs B CTaKaH C BOJIOM U PE3UHKa IpU
ATOM pacTAruBaeTcs ciabee. 3HAUUT, HA TUPIO JIEUCTBYET elIE OJIHA CUJIa, HAIPABIICHHAS BBEPX.
OT10 — BbITaKKUBaroLas cuia. OHa HalpaBlieHa BBEPX U PaBHA BECY BBITECHEHHOU BO/JIbI.

BritankuBaroieit cuioii 06s1a1aeT He TOJIBKO KUJIKOCTH, HO, HAllpuMep, 1 Bo3ayX. O1Hako
JeiicTBHE 9TOM cuiibl B aTMOoc(hepe 04eHb c1abo 3aMeTHO U MPOSBISETCS TOIBKO MPH
paccMOTPEHUH TOBEACHUS JIETKUX MPEAMETOB, HAIIPUMEP, BO3IYIIHBIX IIAPOB.

Cy1iecTBYIOT U Ipyrue CBOWCTBA BOJIbI, KOTOPHIE MBI HE pa30upaemM Ha 3ToM ypoke. Ere
OJIHO CBOMCTBO BOJIbI, C KOTOPBIM MbI 3HAKOMHUM YYAIIIUXCS — €€ HEC)KUMAaeMoCTh. biaromaps
3TOMY CBOMCTBY TeJla >KUBBIX OPraHU3MOB MOJIIEPKUBAIOT CBOIO (hopMy. OcoOEHHOE 3HAUCHUE
9TO UMEET JIJISl PACTEHHH, Y KOTOPBIX HET CKelleTa.

Ha ocHoBe cBolicTBa HE C)KMMaeMOCTH BOJBI OCHOBaHa padoTa psijia MEXaHU3MOB: HAIIPUMep,
JIOMKpaTa u mpecca.

B 00bI4HOI cUTyal MBI CIIPaBEUIMBO CUUTAEM, YTO BOJa HE UMeeT GopMbl. Mex1y TeM
9TO HE coBceM Tak. EcrecTBeHHast hopma BCAKON KUAKOCTH — miap. OOBIYHO CUJia TSKECTH
MeIIaeT XUIKOCTH MPUHUMATh 3Ty OpPMY, U OHA pacTeKaeTCs WK MPUHUMAaeT (GopMy cocya.

st Toro, 4ToOBI IPOJEMOHCTPUPOBATH (POPMY KUIKOCTH yueHbIH [11aTo mpoBen onbIT: OH
MOTPY3UJI MPOBAHCKOE MACJIO BHYTPb CMECH CIIUPTA U BOJbI, B KOTOPOM MacJIO O 3aKOHY
Apxumena «ImmoTepsuio» cBoi Bec. B 3Toii cutyaruu Macio npuodpeno ¢gopmy miapa.

Bopa nmeer 6onbiryro Maccy, ueM Bo3ayx. [loaToMy ¢ riyOMHOM AaBieHue O] BOJIOM
pacret oueHb ObIcTpo. [Ipu 5TOM B MH000¥ TOUYKE 1O BOIOM BOoAa Oy/IET JaBUTh HE TOJIHKO BHU3
1 BOOK, HO 1 HaBepX. [loaToMy pacripocTpaHeHHas TOUKa 3peHUs Ha TO, UTO MPUYHMHA
MOSIBJICHUS TIJIOCKUX PBIO (HarpuMep, KamOaa Uil CKaT) — pe3yJbTaT JaBJIeHUs CT0JI0A BOIBI,
omunboyHa. B 1elCTBUTENBHOCTH MI0CcKas popMa phId BCTpeuaeTcsi Ha CPaBHUTEIBHO
HeOOJIbIIION TITyOHHe, TaM, T]Ie elle ecTh CBeT. Takas opma He OCTaBIISIET HA THE TEHU U
MO3TOMY 3TH KUBOTHBIE CTAHOBSITCSI HE3AMETHBIMHU JIJIs1 BPAaroB UJIU UX JKEPTB.

ean ypoka: mno3HaKOMHUTh C OCOOEHHOCTSMH U CBOMCTBaMU BOJIbI, €€
pacnpocTpaHeHUuEM Ha 3eMiie.

MuHUMYM: IPUBOANTH MPUMEPHI TOTO, TJIC U B KAKUX COCTOSHUSAX BCTPEUACTCS
BOJIa Ha 3eMJie, pacCcKa3bIBaTh O KPYTOBOPOTE BOJIBI B IPUPOJIE, IEPEUUCIISTH
OCHOBHBIE CBOMCTBA BOJbI: CIIOCOOHOCThH PACTBOPATH BEIIECTBA, BHITATKABAIOIIAS
CHWJIa, paCIIMPEHUE TIPU 3aMEP3aHUH.



MakcumMyM: 3HaTh COCTaB BOJHOM 000I04KH 3eMIIH — THIpochephl, OOBSICHSTH,
YTO TAKOE€ BBITAIKUBAIOIIAS CUJIA, OOBSACHATD, TOYEMY JIe]I IJIaBAET IO
MOBEPXHOCTH BOJIbI, PACCKa3bIBATh O MPOIECCE OUUCTKH BO/IBI.

Tun ypoka: ypok OTKpBITHUSI HOBBIX 3HAHUH.

MarepuaJjbl u o6opyaoBanue: yueOHuK (c. 36—39), mmakaTsl ¢ H300paKeHHEM
rupocdepbl, CBONCTB BObI, UCIIOJIH30BAHUS BOJIbI YETIOBEKOM, MPE3EHTAIUS
PowerPoint mo Teme ypoka Ha caiiTe u31aTeabCTBa.

Xoa ypoka

1. BcnoMUHAI0 TO, YTO 3HAIO (AKTYyaJU3alus 3HAHU)

- Ha 3TOM ypoke MbI IOTOBOPUM O BEIIECTBE, KOTOPOE OYEHb BAXKHO JIJIsI BCEX
YKUBBIX OPTaHU3MOB. DTO BEIIECTBO 3aMOJHICT MEIbYalIne KIETKH, U3 KOTOPBIX
COCTOSIT BCE HUBbIE OPTAaHU3MBbI, B 3TOM BEIIIECTBE 3apOUIIacCh U Pa3BUBAIIACH
*u3Hb. KTO moramaercs, o uem nouiet peus? (0 BoaE)

- JlaBaiiTe BCHOMHUM, B KaKMX TPEX COCTOSTHUSIX BCTPEUYAETCS BOJIa HA HAIICH
manere? (TBepaoe — &M, KUIKOe — )KUAKAs BOJIa, ra3000pa3HOe — BOASHOM Tap)

2. He Mory noHsitb (N0CTaHOBKA MP00.JieMbl)

- [ToripoOyiiTe mpuUBECTH MPUMEPHI TOTO, TJI€ BOJa B IPUPOJIEC BCTPEUALTCS B
razoo0pa3HoM Bujie? (B o0Jakax, B BUJE Mapa, UCTIApEHUs)

- I'ne B TBEpOM? (Tpand, CHer, JIETHUKH, alicOepTy, B AHTApKTH/IC JIEI0BbIE
IIUTHI).

- B sxuaxom? (10K ab, pa3HbIe TUITBI BOJ: PEKH, MOPSI, OKCaHbI)

Nudopmanus 1Jis1 y4uTessi: CKOpee BCEro, y4eHUKU HE Ha30BYT BCE BO3MOYKHbIE BapHAHTBHI,
MMO3TOMY ITOCJIC UX OTBETOB IIpEAJIaracM OTKPbITh yqe6HHK Ha CTpaHuIeC 36u T4 Ha pUCYHKU,
Ha3BaThb 4TO-TO CLIC.

- KTo yBuen, kak Ha3pIBa€TCs BCS COBOKYITHOCTD BOJIbI HAa 3eMile, BOHAS
obosouka 3emun? (ruapocdepa)

- B xakoM cocTosiHuM Bojia BCTpedaeTcs: B ruapocdepe yaiie Bcero? (B
KUTKOM )

- Tak uem MbI OyzieM 3aHUMaThCs Ha ypoke? (Mbl Oy/ieM roBOpUTh O BOJIE U €€
CBOICTBAX)

3. Ay pemeHue caM WM ¢ APY3bsiMH (MMOUCK pPeleHus )

- [TocMoTpuTe Ha pUCYHOK 2 Ha CTpaHUIlE 37 U CKAKUTE, B KAKOM BHJIE
3amaceHo OOJIbIIe BCero BojbI B ipupoae? (conéHas BoJia OKeaHOB, MOPEit)

- CoBEpLIEHHO BEPHO. 3alIOMHUTE, MOKAIYHUCTA, YTO IPECHAS BOJA, KOTOPYIO
MBI UCIIOJIb3YeM B OBITY — 3TO JaJIEKO HE CaMbli pacIipOCTPaHEHHBIN TUIT BOJ Ha
3emie. A BOay OTKYJla Mbl OOBIYHO UCIIOJIB3YeM? (pEKH, 03epa)

- OTO Tak Ha3bIBa€MbI€ IOBEPXHOCTHHIE TPECHBIE BOABI, KOTOPHIE
MPOTUBONOCTABIICHBI TOJA3EMHBIM BOJIaM. A Ha KAKOM MECTE 3TU MOBEPXHOCTHHIE

MIPECHBIE BOJBI? (HA YETBEPTOM, HA MOCIETHEM )

HNudopmanus a5 yuuTesi: eciu OyeT CKa3aHo, YTO Ha IMOCIIEAHEM MeCTe - HaJl0
MOTIPaBUTh, UTO €CTh €II€ BOJIAa B UBBIX OpraHu3Max u B atmocgepe, u ee copceM mano. Ho u3
TCX BAPUAHTOB, YTO I[MIOKA3aHbI HA PUCYHKC, HpCCHOﬁ BOJBI, HeﬁCTBHTCHBHO, MCHBIIC BCETO.



- B Bo311yxe BOJBI MaJIO, HO OHA TaM €CTh. M 3TO MOKHO 1OKa3aTh, MPOBEAS
OTIBIT, OMMCAaHHBIN Ha cTpanulle 37. CrenaiiTe ero aoma.

4. 51 Tpenupyroch (mepBUYHOE 3aKpeIIeHNe)
- BeimonnuTe 3ananue 2 u3 paboyeii TeTpaau, 4ToObl 3aIOMHUTh, KAKUX BOJ]
OoJbIIe, a KaKUX MEHbIIIE B ruapochepe.

5. My pemenue camM WiM ¢ APy3bsiMU

- A ceityac oTKpoiTe yueOHUK Ha cTpaHuIlle 37 ¥ MOCMOTPUTE Ha pUCYHOK 3. Ha
HEM TTOKa3aH KPyroBopoT BoabI B ipupoze. [TonmpoOyem BMecTe pacckas3aTh O T€X
MPEBPAIEHUSIX, KOTOPBIE MPOUCXOAAT C BoAoM Ha 3emiie. OIUH YUYEHHUK Ha3bIBACT
OJIVIH 3Tall — CJICIYIOIIUN YYEHHK MMOJIXBAThIBAECT — 3aTE€M CJIEAYIOIINMI U TaK Jajee.
S nauny. ConHile HarpeBaeT Boy B Bojgoeme. Crienyromuii? (y4eHUKH
MEPEUYUCIISIOT 3TAMbl KPYTOBOPOTA BOJIbI, pabOTasi C pUCYHKOM U BCIIOMHUHAS TO,
YTO OHH YK€ 3HAIOT)

I/IH(l)OpMaI[I/IH AJIA yaneJm: Ba’XHO IIPOCJICIAUTD, LITO6]E>I 6BIJ'II/I Ha3BaHEI BCE ATAIlbIl.

- chapeHHe BOIEI C HOBCpXHOCTI/I BOJIOEMaA,

- TOIbEM BOJISTHOTO TIapa B aTMoc(hepy U OXJIaKICHUE;

- 00pa3oBaHue Karelb BOJbI B aTMOchepe;

- oOpa3oBaHue 00JIAKOB U TyY U3 KPYIHBIX O0bEMHUBIINXCS Karelb,

- BBIIIAJACHUC OCAaJIKOB,

- [I0T1a/IaHKE BOJIbI B BOJIOEM (KPYTrOBOPOT 3aKOHYEH).

N

- II0NaJlaHuEe BOJIbI B PEKH;

- CTOK B MOp€ (KpyrOBOPOT 3aKOHYEH);

N

- II0IIaJaHUEC BOABI HA y‘IaCTOK CYI_HI/I,

- BIIUTBIBAHHUC BOJIbI B FPYHT — I[IornagaHnue B l"pyHTOBI)IG BOI[BI;

- CTOK I‘p}/'HTOBbIX BOA B BOIOEM (prrOBOpOT SaKOH‘leH)

B cnyuae 3aTpyaHEeHUH y IIKOJIBHUKOB B OOBSICHEHUH KPYTrOBOPOTA BOJIbI PEKOMEHAYEM
BBITOJIHUTH 3a/1aHKe 4 B paboueil TeTpaau (C caMonpoBEpKOi).

- BMecTe Mbl OTIMYHO CHIPABUIIMCH C 3TUM 3a/lanueM. Tenepb o0cyanum
WHTEPECHBIE CBOMCTBA BOJBI.

6. BcmoMuHao TO, YTO 3HAK0 (AKTyaJIU3aLMs 3HAHUI)
- BCIIOMHHUTE, KaK OTJINYACTCS PACIIOIO0KEHHIE YaCTHI] B TBEPJIOM U KHUIKOM
BemecTBe? (B TBEPJIOM OYCHB OJIM3KO U CBSA3AHBI, B )KHJIKOM OJIM3KO U HE CBSI3aHBI)

7. He MOTy NOHAITH (IIOCTAHOBKA MPO0JIeMbI)

- A Teneps S HAPUCYIO PACIIOTI0KEHUE YaCTHUIl B TBEPION U KUJIKOU BOJIE —
MOXHO JIM TOHSTh, TJIe Kakoe cocTosinue? [{aBaiiTe mporoiaocyemM, KTO CUATAET,
YTO TBEP/0E COCTOSIHUE CIpaBa — MOJHUMHUTE PYKH (TojocoBanue). Kto, 4to

cieBa? (rOJIOCOBaHUE)

HNudopmanus sl yd4uTesIsi: pUCYeM TBEPI0E COCTOSIHUE KaK OOBIYHO, a )KUJIKOE C UyTh
6J'II/I)KC, 49CM B TBCPAOM COCTOSAHUH, PACIIOJIOKCHHBIMU YaCTUIIAMU U CBA3AHHBIMU ITYHKTUPHBIMU
JIMHUSAMMU.

8. Ny pemenne cam WM € IPYy3bSIMU, Y3HAK0 HOBOE OT yYUTeJIs (MOUCK
peLieHus )



- Bona - yHukanpHOE BemecTBO. Y HEe B )KHJIKOM COCTOSTHUU YaCTHIIBI TOKE
CBsI3aHBbI OCOOBIMU CBSI3SIMU W PACTIOJIararoTcs Jake OJIMKe IPYT K IAPYTyY, YeM B
TBEPJOM. A 3TO 3HAYMT, YTO B KAKOM COCTOSIHMH BOJIbI €€ INIOTHOCTH OoJibiie? (B
KUTKOM )

- M3-3a ToT0, YTO JIe]T MEHEe TUIOTHBIM, YeM BOJia, OH IIaBaEeT IO MMOBEPXHOCTH
YKUIKOH BOJBI M HE ToHET. [locMoTpuTe Ha prcyHOK 4 Ha cTpaHuIle 38 u
00BSCHUTE, TTIOYEMY 3Ta OCOOCHHOCTD ITOMOTaeT BEDKMBAHUIO BOJIHBIX KUBBIX
opranu3MoB. (IIpomep3anre HauMHACTCS CBEPXY - )KUBBIC OPTAHU3MBI OCTAIOTCS B

XKUIKOHN BOJIE U MPOJIOJIKAIOT CBOE CYIIIECTBOBAHUE)

HNudopmanus A5 yuyuTessi: o00paTuTh BHUIMAaHUE, YTO €CIIH BOJIOEM ITPOMEP3HET
HOJIHOCTBIO, TO BCE MOIMOHYT, HO TaK Kak IIpOMEp3aHue UJET CBEPXY, TO Yallle BCEro OKOJIO JHA
YKU3HD IIPOJOJDKAETCS BCIO 3UMY. Taxke MOXKHO pacckas3arh, YTO €CJIU JIE] TOKPBIBAET BECH
BOJIOEM, TO K BECHE MOT'YT OBbITh 3aMOPBI N3-32 HEXBATKU BO3/lyXa — HOBBIM BO3yX HE
IPOHHUKAET B BOJIOEM Yepe3 JIe/, a KHCIOPO, KOTOPBIH y)Ke ObUT paCTBOPEH B BOJIE, TIOCTETIEHHO
pacxoyeTcs Ha JIbIXaHUe KUBYIIMX TaM OPIraHU3MOB U MOKET 3aKOHYHUTHCS.

- Utak, ogHa U3 0cOOEHHOCTEN BOJIBI — TO, YTO OHA B TBEPJOM COCTOSIHUHM JIETYE,
YEM B KHUIKOM.

- Emé oiHa 0cOOEHHOCTH BOJIBI, KOTOPasi TOMOTAET KUBBIM OPraHU3MaM — 3TO
JNEUCTBYIOIIAs B HEM BhITAIKHUBarowmas cuia. [Ipounraiire Ha ctpanune 39, B uem
3aKJII0YaeTCs ee IecTBUE? (OHA TOMOTAET )KMBBIM OPraHU3MaM yJIepKUBATHCA B
TOJIILIE BOIBI)

- Ecnu 6b1 3TOM cuitbl He ObLITO, BCE TeNa OMycKanuch Obl Ha 1HO. Ho aTa cuia
HE MOKET II0MOYb, €CJIU TEJIAa CIUIIKOM TSDKEJIBIE — B 3TOM CIIy4ae OHHU BCE PABHO
TOHYT. A BOT OTHOCUTENBHO JIETKUE TEJNA IIJIABAIOT B TOJIIIE WU JAXKE JEPKATCS
HA IIOBEPXHOCTH BOJIBI.

- [Ipexx e, yeM roBopuTh O €1Ie OJHOM CBOMCTBE BOJbI, BCTIOMHUTE, KaK
Ha3bIBAIOTCS OJTHOPOJHBIE CMECH? (PaCTBOPHI)

- Moxere 511 Bbl Ha3BaTh Kakue-HUOYAb pacTBOPHI, B KOTOPBIX ecTh Bojaa? s
MOJICKa3KU UCIOJIb3YUTE PUCYHOK 5 yueOHUKA. (IepeunciisieM BApUAHTHI).

- Boga — npekpacHslil pacTBOpUTENb. ECTh B 3TOM M IUTFOCHI, TaK KaK MbI
aKTUBHO UCIIOJIb3YEM 3Ty €€ CLIOCOOHOCTh, HO €CTh U MUHYCHI. [IpounTaiite TeKCT
BBEpXY CTpaHUlbl 39 U chopMynHpyiiTe BO3MOKHBIE TPOOIJIEMBI, CBI3AHHBIE C
pPacTBOPEHHEM BEIIECTB B BOJIE. (BOAA pACTBOPSIET MHOTME BPEAHBIEC BEILIECTBA.
Takast BoJ1a CTAaHOBUTCS OlacHa JJIsl )KMBBIX opraHu3mos. [loaTomy Boay Hano
OYMIIATh. )

9. [IpumMeHsI10 B *KM3HU (MPUMEHEHHe 3HAHUM U YMeHUI)

- Celiuac s npoury nepBbli psll ceNIaTh 3aJaHue 5, BTOPOU psiJ - 3ajaHue 6, a
TpeTHil psxn - 3aganue 7 u3 padoueii rerpaau. [loTom mpoBepum u moaBeIEM
WUTOTH.

10. Pacckaxy o pe3yJbTaTax (MTOr ypoka)

- UTo k€ MBI JIOJKHBI 3alIOMHUTH O CBOMCTBaxX BoAbL. [lepBolit psan? (nex nerdye
BOJIbI, KpaTKoe o0bsicHeHue). Bropoii psaa? (B Bojie JEHCTBYET BHITAIKUBAIOIIAS
cuia, KpaTkoe o0bsicHeHue). Tperuit psan? (Boja — XOPOIIN paCTBOPUTENb,
KpaTKoe TMOsSCHCHHE)



- UTO 13 CEroAHSAIIHETO YPOKA Bbl 3alIOMHWJIA O TOM, 1€ BCTPEYAETCS BOAA Ha
3emie? (B MOPCKHX U MPECHBIX BOAAX, B JIGTHUKAX, B BO3JIyXE B BUJIC BOISTHOTO
napa, B )KHBBIX OpraHHU3Max)

N 9T0 MOCTOSTHHO MPOUCXOAUT C BOJOU B mpupoe? (KpyroBopoT)

- Uto BaM noupaBmiioch Ha ypoke? (LLIkonpHUKHM ACISITCS CBOUMU
BHC‘I&TJ’ICHH}IMH.)

Jlomawnee 3a0anue: 3ananue 1 u 3 u3 paboueii TeTpay; MPOBECTH OJIUH OIBIT
1o BeIOOPY (Ha cTp. 37 wiu Ha cTp. 38 win 3aaHue § B paboueil TeTpajn) U Ha
CJICAYIONIEM YPOKE paccKa3aTh O MOJYYEHHBIX pe3yJbTatax (MOXKHO paclpeieuTh
OTBITHI IO PSIIaM).

HNudopmanus 1jist yaurteis (0TBeThbl HA TPY/AHbIE BONPOCHI U 32/IaHHS).

Yueonuk: OnwIT Ha CTP. 37 CBUIETEIBCTBYET, UTO B BO3/IyX€E €CTh map. OxjaxacéHHas
JI0KKa KOHTAaKTHUPYET C BO3AyXOM. Biiara u3 Bo3ayxa ocaxaaeTcs Ha JIOKKE B BUAE U3MOPO3HU
(Benp J0%kKa X0J0Has). Yepe3 HEKOTOpPOe BpeMsl U3MOPO3b TAET U3-3a COIPEBaHUS JTOKKH.
Crrycrs emé HeKOTopoe BpeMsi KaIuld UCTIAPSIIOTCS U CHOBA MpeBpamiaroTes B nap. OmbIT Ha CTp.
38 cBUETENBCTBYET, UTO MPHU 3aMEP3aHUH BOJIbI 00pa3yeTcs €1, KOTOPBIA 3aHUMaeT O0JIbIINI
00BEM UM MOATOMY MMEET MEHBIILYIO IUIOTHOCTD (JIE] M1aBaeT B BojJe). Boja B crakaHuuke,
HAJINUTas 70 OMPEAeIEHHOTO Y YPOBHS, IIPH 3aMEeP3aHUU 3aHUMaET OOJIBIIYIO YacTh
TUTACTUKOBOTO CTAaKaHYHKA.

B Bomnpoce 2 Ha c1p. 39 obparaercs BHUMaHue Ha TO, YTO UCHAPEHUE BOJBI MPOUCXOAUT IIPU
10001 TeMnepaType, HO TOJIBKO IIPU TeMIIepaType 100°C (Ipu HOPMAJIbHBIX YCIOBUSX U
JABJICHUH ) HAUUHACTCS KUTIEHUE BOJIbI, TO €CTh HHTEHCHUBHBIN Mepexo/ >KUIKOCTH B Tap.
[TosTOMy 3Ta Temmeparypa Ha3bIBa€TCsl TEMIIEPATYPOI KUIICHUSI.

Pabouasi Terpanb. B 3amanuu 1 paGoueit TeTpaau JOMKHBI ObITH BCTABJICHBI HY)KHBIE CIIOBA:
1. B mopsx u okeeanax copepikarcsi caMmble OOJBIINE 3arackl BOJBI HA 3emiie . 2. MeHbIie BCero
BOJIbI COJICPIKUTCS B BUJIE 800AHO20 Napa B aTMOC(EPE U B HCUBLIX OP2AHUIMAX, KIETKH
KOTOPBIX IOYTH IEIIMKOM COCTOST U3 BOJBL. 3. [loBepXHOCTHBIE TIPECHBIE BOABI, K KOTOPBIM
OTHOCATCS, HalIpUMep, boroma, 03épa, pexu , COCTABIISAIOT JIMIIb MAIYIO YacTh OT BCEX BOJL
3emun. 4. BogHast o6osouka 3emitn mo-apyromMy HasbIBaeTcs euopocgepoti. S. Bona Ha 3emiie
BCTPEYAETCs BO BCEX COCTOSHUAX — B KUJIKOM BHJIE, B BUJIE BOASIHOTO Mapa, a TAKXKe B BUJE 160a
(u cneza). 6. HeOonbIast 4acTh BOJBI Ha 3€MJIE OTHOCUTCSI K HOO3EMHbIM 600AM - 3TO U
MOYBEHHBIE BOJIbI, U TPYHTOBbIE BOJIbI, U MELIEPHbIE BOIBI.

B 3amanuu 2 paGoueii TeTpaay 3HaYKH CIeIyeT OCTaBUTh TAKUM 00pa3oM:

Mopckast Boia > MOBEpXHOCTHBIE IPECHBIE BOJIBI;

IIpecnas Boga < Jb1pI;

Mopckast Boga > M0JI3€MHBIE BOJIBI;

[ToxzeMHBIE BOJIBI > TIOBEPXHOCTHBIE TIPECHBIE BOIBI;

[TpecHble Bobl > BOASHOM map atMochepsl;

JIbpl > BOJIA B KUBBIX OpraHU3Max.

B 3aganuu 4 cTpenku J0KHBI OBITh IIOCTABICHBI TAKUM 00pa3oM:

OxnaxaeHne BOJTHOTO Tapa B atMocdepe, ero mepexo] B )KUAKOE COCTOSTHHE — =>

Ob6pa3zoBanue 00s1akoB ¥ Tyd => Brinanenue ocagkoB => HarosiHeHre BO/10i BOJOEMOB U
IpOCavyMBaHKE BOJIBI B 3MITIO ¢ 00pa30BaHUEM IMOJI3EMHBIX BOJ => VcrapeHune BOJIbI C
MOBEPXHOCTH 3eMJId ¥ 00pa3oBaHKe BOJSHOTO Mapa.

B 3agannu 5 HY)XHO TOANKCATh YAaCTHIIBI B BOJIE (CJI€Ba), BOASHOM Iape (B CepeinHe) U BO
7By (CrpaBa) U 3aNIOJIHUTH IPOITYCKH B TEKCTE:

OCOOEHHOCTD BOJIBI B TOM, YTO B TBEPAOM COCTOSTHUH €€ YaCTHIIBI PACIIOIOKEHBI Odiblue,
4yeM B JKUIKOM. M3-3a 3T0l 0COOEHHOCTH Jie/l 3aHUMAET O0Iblie MECTa, YeM KUJIKask BoJa — pU
3aMep3aHuu Boja pacuupsemcs. [1oatromy n€n ne2ue BOJbI U TUIaBAET MO €€ TOBEPXHOCTH.

B 3aganuu 6 naMuHapus U JTUCT KYBIIMHKU JAEPXKATCs B TOJIIIE BOJIBI 32 CUET
BBITJIKMBAIOIIEH CHIIBI (MMEIOT TaKYIO JK€ TUIOTHOCTh KaK BO/Ia), MEIy3a MOXKET «BHCETh)» B



BOAC, a MOXKCT ILJIBITH 3a cuéT ABWIKCHUS 30HTHUKA, KPOKOJAWJ IJIaBACT C TOMOIIIBIO CBOCTO
XBOCTA.

Bona — xopommii pactBoputenb. 3amanue 7 TpeOyeT OT AeTeil COOOpa3UTeIbHOCTH U YMEHUS
paccyxnatb. B HEM noka3aHbl HECKOJIBKO PACTBOPOB: CTOJIOBBIH YKCYC, COK, MUHEpaibHas BOJA.
OO0 5TOM MOTYT JIOTaJaThCs IETU. YKCYC MOMYUYaloT MMyTéM PacTBOPSHHSI KUCIIOTHI C BOJIOH, 00
9TOM CBUJIETENICTBYET MPOLIEHT, KOTOPOI'O0 KOHEYHO K€ J€TH MOTYT HE 3HAaTh, HO MOTYT
A0raabIBAThCA. ILGTI/I HaBCpHsKa CJIbIIAaIN OT CBOUX POACTBCHHUKOB, YTO B COKC €CTh BOJa
(pa3z0aBieH) u caxap, ecTh BUTaMUHBL. HakoHel, MuHepalibHasi BO/Ia BKIIIOUAET PACTBOP
MUHEPAJIOB U YIJIEKUCIbIN ra3. [lepexkuch Bo1opoja — caM 1o cede MpeKpacHbId pacCTBOPUTEIb,
HO YYEHHUKH 3TOr0 cKopee Bcero He 3HarT. 00 3TOM MOXKeT paccka3aTh yuuTelnb. [Ipyrue
IPUMEPBI IIKOJFHUKU CKOpPEe BCET0 HEe OTHECYT K pacTBopaM. Iloaconneunoe Macio He
COJICPKUT BOJIbI, CTAaKaH BOJbI C IECKOM HEJb3s HA3BaTh PACTBOPOM — OJHOPOTHBIM BELIECTBOM.

Ypok 10. IOYBA

Nudopmanus 1ist yuuTeis.

[Touemy oTaenbHBIN Maparpad mocBsiieH nmouse? Pojb MoYBEI HE HACTOIBKO OYEBUIHA, KAK
POJIb 3€JICHOr0 Jieca UM YMCTOM BOJIbI, OJTHAKO [T0YBA - 3TO YaCTh MPUPO/Ibl, 3HAUEHUE KOTOPOH
HE MEHEE BayKHO JUIsl MOIepKaHus KU3HU Ha 3emiie. OHa BaXKHEUIINI KOMIIOHEHT BCEX
Ha3eMHBIX IKOCHUCTEM U Orocdepsl 3emin B 1esioM. Yepes moYBEHHBIH MTOKPOB 3eMiin
OCYILECTBIIAIOTCS MHOTOUHCIIEHHBIE SKOJIOTMUECKUE CBA3H MEX/y KHUBYIIMMU Ha 3eMJI€ U B
3eMJIe OpraHu3MaMu (B TOM YHCJIE U YEIOBEKOM) U TUTOChepoii, ruapocdepoit, armochepoi.
[TouBa obecnieunBaeT pacTeHuUs U JepeBbs BOJOW U MUHEPAIbHBIMH BELIECTBAMH, XPAHUT
3arachl yriepoja, a TakyKe sIBJISIeTCs Cpeiod OOMTaHUs 111 MIJIJIMApI0B MEJIKUX >KUBOTHBIX,
pacTeHui, TpuOoB, OAKTEPHIA.

B npouiecce BbIBETpHBaHUS U3MEHSIETCS IEPBOHAYAJIbHBIN OOJIMK IJIOTHBIX U TBEPIBIX
TOPHBIX OPOJ] U UX AJIEMEHTHBIH U MUHEPaJIbHbIM cocTaB. [ opHBIE MOPO/IBI TOCTEIEHHO
NEPEXOJAT B pa3ApoOIEHHOE COCTOSIHUE, HAIIPUMED, NIECOK, TJIMHY U IPUOOPETAIOT psiJl HOBBIX
CBOMCTB: CTaHOBATCA O0Jiee MPOHULIAEMBIMH ISl BOJIBI U BO3/1yXa, B HUX 00pa3yloTcsl HOBbIE, B
TOM YHCJIE U JIETKOPACTBOPUMBIE COEAMHEHUS U, HAKOHEII, IPUOOPETaoT ClIOCOOHOCTh
yllep>KUBaTh B ceOe BiIary, MMEIOLyo 00JIbII0e 3HaYeHUE JUIsl 00ecrieueHus! pacTeHUI BOJOH.
Poixsibie v ciocoOHbBIE BOMTHIBATH BOAY F'OPHBIE MOPO/IbI CTAHOBSTCS OJIaronpusTHON cpenoit
JUIS )KU3HESSATEIbHOCTH OaKTepuil U Pa3IUUHBIX PACTUTENIBHBIX OpraHu3MoB. IlocTenenHo
MIPOUCXOUT 00OTalllEeHUE BEPXHETO CII0S MPOTYKTAaMU JKU3HENEATEIbHOCTH OPTaHU3MOB U UX
OTMHpPAIOLIMMH OCTaTKaMu. Pa3noxkeHne opraHMuecKkux BEUIECTB U IPUCYTCTBUE KUCIOPOAA
NPUBOJIUT K HAKOIJIEHUIO B TOPHOM MOPO/I€ 30JIbHBIX U a30THBIX AIEMEHTOB. Takum 00pazom,
OYBOOOpa3yIoIIe FOPHBIE MOPO/IbI TOBEPXHOCTHOTO CJIOS BBIBETPUBAHUS MPEBPAIIAIOTCS B
nouBy. B ee cocras, cienoBaTelbHO, BXOAUT MUHEPAJIbHbIE KOMIIOHEHTHI, COOTBETCTBYIOIIHE
COCTaBY KOPEHHBIX NIOPOJI, 1 OPraHNYECKUE KOMITOHEHTBHI.

Havanom npouecca nouBooOpa3zoBaHusi MOXKHO CYMTATh MOMEHT MTOCEJIEHUS JKUBBIX
OpPraHU3MOB Ha MPOAYKTAX BBIBETPUBAHUS FOPHBIX MOpoJ. C 3TOro MOMEHTa pa3ipodiieHHas
ropHasi IopoJia CTAHOBUTCS MOYBOM. BaxkHeliiee cBOMCTBO 3TOr0 COBEPIIEHHO 0COOO0T0
IPUPOIHOT0 00pa30BaHUs - €€ TI0I0OPOIUE, T.€. CHOCOOHOCTh MOYBHI YAOBJIETBOPSATH
NOTPEOHOCTh PaCTEHUI B MUTAHUY, BJIare, BO3IyXe, U 00ecrednBaTh YCIOBUS JUIS UX
HOpMAaJIbHOM XM3HEAeATeNbHOCTHU. [110o10poarie MouBbI ONpeAenseTcss KOJIUYECTBOM U
pa3zHo00pa3reM MUHEPAIbHBIX BEIIECTB, 3a1aCOM BOJIbI U IPOHUKHOBEHUEM BO3/yXa.
brarogaps nesTenbHOCTH HACESAIOUINX IOUYBY MUKPOOPTaHU3MOB IIPOMCXOAUT PA3JI0KEHNE
OpraHMYECKHUX OCTAaTKOB /10 MUHEPAIbHBIX COEIMHEHUH, MOTII0IaeMble pacTeHUsIMH. Briciine
pacTeHust U MUKPOOPTaHU3MbI 00Pa3yIOT KOMIUIEKCHI, I10J1 BO3/IEHCTBHEM KOTOPBIX
dbopmupyroTCs pasHbie TUIBI TouB. Kaxkioit pactutensHol hopMaiii COOTBETCTBYET
orpeneNeHHbIN TUI ToyB. HampuMmep, 1oj] XBOMHBIMHU JIeCaMH HUKOT1a He (OpMHUPYETCs
yepHo3eM. UepHo3eM XapakTepeH JUIsl TyTOBO-CTEIHOM pacTUTENbHOU hopManuu.



[TouyBa cocTOUT U3 TBEPIAOH, JKUAKON, ra3000pa3HO U kuBOW yacTeil. COOTHOLICHHE X
HEOJIMHAKOBO HE TOJIBKO B PAa3HBIX I10YBAX, HO U B PA3JIMYHBIX TOPU30HTAX OJHON U TOH K€
104yBbl. OT BEPXHUX IIOYBEHHBIX TOPU30HTOB K HUKHUM YMEHBIIIAETCS COAEPKAHUE
OpPraHMYECKUX BEIIECTB U )KUBBIX OPraHu3MOB. JK1iKasi 4acTh IIOYBBL, IOUYBEHHBIN PaCTBOP —
3TO COAEpPIKaIAsACs B II0YBE BOJA C PACTBOPEHHBIMU B HEW I'a3aMU, MUHEPAJIbHBIMU U
OpraHMYeCKUMH BeniecTBamMu. [10UBEHHBIN pacTBOpP UIPAET OIPOMHYIO POJIb B
0YBOOOPA30BAHUM U MUTAHUYU PACTEHUH, TaK KaK OCHOBHbIE XUMUUYECKHE U OMOJIOTHUECKHE
IIPOLIECCHI B IIOYBE MOT'YT HJTHU TOJIBKO B PaCTBOPE.

Mesx 1y BO3yXOM IOYBBI U aTMOC(EPhl TPOUCXOIUT IMOCTOSHHBIHN ra3oooMeH. KopHsim
pacTeHH HeoOXO0AUM KUCIIOPOJL IS IbIXaHUsl, OHHU, U APYIHe OPraHU3Mbl, KHUBYIIHE B [10YBE,
HOMIOIIAOT KUCIOPO U BBIIENAIOT YIJIEKUCIBIN ra3. MI30bITOK yrIIEKUCIOro ra3a u3 I04YBbl
BbIJIEJIIETCS B aTMOC(epy, a aTMOCPEpPHBIN BO3/1yX, 00OTallleHHbIH KMCIOPOAOM, IPOHUKAET B
no4By. ['a3000MeH 1OUBEI ¢ aTMOC(EPOIT MOKET OBITH 3aTPYIHEH B YILIOTHEHHBIX U CUJIBHO
IIEPEYBIAKHEHHBIX IT0YBaxX. B 3TUX ciy4asx B IOYBEHHOM BO3IYXE PE3KO YMEHBILIAETCS
cofiep’KaHKe KUCIIOPO/a, U HAYMHAIOT Pa3BUBATHCS aHAIPOOHBIE MUKPOOHOJIOTHUECKHE
IPOLECChl, IPUBOAALINE K 00pa30BaHUIO METaHa, CEPOBOAOPOA, aMMHAKa U HEKOTOPBIX IPYTUX
ra3os.

Bosnblryto poiib B T0YBOOOPAa30BaHUU UIPAIOT )KUBOTHBIE, KOTOPBIX B [I0YBE OUYE€Hb MHOTO.
Oco0eHHO MHOTOUYHUCIIEHHBI O€CII03BOHOYHBIE )KUBOTHBIE, )KUBYILIUE B BEPXHUX [TOUBEHHBIX
TOPU30HTAX U B PACTUTENIBHBIX OCTATKAX HA MOBEPXHOCTU. OHU 3HAYUTEIBHO YCKOPSIOT
pa30KeHUEe OPraHMYECKUX BEIIECTB U CUIIBHO BIIMSAIOT HA XUMUYECKHE U (PU3UUECKHE CBOMCTBA
104BBI. BOJIBIIYIO POJIb UTPAOT U HOPHBIE JKUBOTHBIE, HAIIPUMED, MBIILH, CYCIIUKH, CypKH. OHI
000raIaroT MOYBEHHYIO MacCy IPOAYKTaMH CBOEH KU3HEACATEIbHOCTH U, MHOTOKPAaTHO
nepeKansbiBas IOYBY, OHU CIIOCOOCTBYIOT CMEIIMBAHUIO OPraHUYECKUX BELIECTB C
MHUHEPAJIbHBIMU, ITOBBILIEHUIO BOIO- U BO31yXOIPOHUIIAEMOCTH IIOYBBI, YCHJIECHHUIO IIPOLIECCOB
pa3I0KEHUsI OPTaHUYECKUX OCTATKOB.

®opmupoBaHue CJI0s TOYBBI TOJUIMHON B 1 ¢M U3 MaTEpUHCKON OPOJIbI MOKET 3aHSTh
COTHH U TBICSAYHM JIET, a yTEPs €r0 U3-3a IPO3UU MOXKET POU3OUTH MeHee, yeM 3a roa. Ha
BOCCTaHOBJICHHE CJIOSI ITOUBBI OISITh NOHAZ00STCSA COTHH JIET, IOITOMY IIOYBY CUUTAIOT HE
BO300HOBIISIEMBIM PECYPCOM.

HEJII/I YPOKa: 1aTh IMOHATHUC O ITIOYBEC, KaK O CAMOCTOATCIIbBHOM LICHHOM
o0Opa3oBaHuH, €€ TIOJOPOANH U 3HAUCHHUH JIJISl PACTEHH, )KUBOTHBIX U YEJIOBEKA;
0 Meper’oe, ero 00pa3oBaHUM U 3HAYCHUH JIJIS TUIOJIOPOIHSI TIOYBBI; OOCYAUTh
[IEHHOCTH TIOYBHI, ITTUTEIHHOCTH €€ (DOPMHUPOBAHMUS, HEOOXOTUMOCTH OEpEKHO
OTHOCHUTBCSA K IMOYBE U €€ 00UTATEIISIM.

MuHMMYM: yyanuecs JOJDKHBI HAyYUTHCS XapaKTEPU30BaTh COCTAB ITOYBBI,
POJIb TTOYBHI B IPUPO/IE U PO )KUBBIX OPraHU3MOB B 00pa30BaHUU TIOYBHI.

MaxkcumyMm: U3BJIEKaTh U3 UICTOYHUKOB JOTIOJHUTEIbHYIO HH(POPMAIIUIO O
CTPOEHUH TIOUBBI, Crlocobax ee HopMUpOBaHHs, IeTaTh COOOIICHHUS.

Tun ypoxka: ypoK OTKpPBITHSI HOBBIX 3HAHUM.

MarepuaJjnbl u o0opyaoBanue: yueOHuk (c. 40—43), mnakaTsl ¢ H300pakeHUEM
MEXaHU3MOB 00pa30BaHMs MOYB, Pa3pE30B MOUB PA3JIMYHBIX TUIIOB, OOUTATENEH

no4B, mpe3eHTtarusi PowerPoint mo Teme ypoka Ha caiiTe u31aTenbCTBa.
Xonx ypoka

1. BcnomuHaw 10, 4TO 3HAK0 (AKTYAJIM3ALMS 3HAHUA)

- Kak >kxuBbI€ OpraHu3Mbl U3MEHSIOT HEKUBYIO PUPOAY? (YUEHUKH OMUPAKOTCS
Ha 3HaHUS O PACTEHUSX U KUBOTHBIX, IOJyUYEHHBIE B Kypcax « OKpyKarolero
Mupa» 3a 1 u 2 xnacc)



- Porot HOpBI, 60OPHI CTPOSIT MIOTHUHBI, KOMBITHBIE BHITANTHIBAIOT JPEBECHBIIN

NoAPOCT U MPEBPAIIAIOT JICC B IYT'OBHHBI U CTCITHBIC YYAaCTKH.

Nudopmanus A1 y4uTes1: CKOPEE BCEro JETH HE CMOT'YT IIPUBECTH MHOT'O IIPUMEPOB,
MO’KHO J100aBUTb, YTO KOPHU PACTEHUHN YBEIMYHUBAIOT TPEIIUHBI B KAMHSX, PACTEHHUS, JEPEBbS,
JIIOJU U )KUBOTHBIE U3MEHSIOT I'a30BbIi COCTaB BO3/yXa HAIIEH IUIaHEThl. MHOrHE Moe3HbIe
HCKOIIaeMble, UMEIOIINE OOJBIITYI0 3HAYUMOCTD JJISl YEIOBEKa, TAaKUe KaK TOP(], KAMEHHBII
yroJlb, U3BECTHAK, U MHOTHE APYTUE, UMEIOT IPOUCXOKICHUE OT YMEPIIUX OCTATKOB JKHUBbIX
OpraHU3MOB.

2. He Mory noHsitb (IIOCTAaHOBKA NMP00JIeMbl)

- Kak BbI qymaere, yto Takoe nousa? Cibllliaiu JId Bbl TAaKOE CIOBO?(TI0YBA 3TO
3eMJIS)

- [Ipouture nquanor Koctu u nenymku. Yto Bac yausuiao? (UTo B 3emiie «KUMUT
KU3HBY.)

- BcnoMHMTE OpraHu3Mbl, )KUBYIIKME B 3eMIIe (3eMJISTHOM 4epBsK, KpoT). Ha
caMoOM JIeJie TAaKUX OPraHU3MOB ropaszio OoJbIlIe

- Ha kakoit Bonpoc Mbl Oyzem uckatb oTBeT Ha ypoke? (M3 yero cocrout
nouyBa? [loueMy B MIIOJOPOAHOM MOYBE TAK MHOT'O KMBBIX OPraHU3MOB?)

3. Ny penieHue cam WIH € APY3bAMHU (IIOUCK pPelIeHUs)

- Paccmotpute pucynok 1 Ha ctp. 40.

- [Ipeanonoxute — u3 yero coctout nouna? (M3 yactuil ocaioyHbIX MOPOI,
necKa, TJIMHbI)

-Kakux »uteneit moYBbl Bbl BUIUTE HA KapTUHKE? (3eMIISTHBIC YE€PBU, JIMUNHKH
KYKOB U JIpyTHE HACEKOMbIE, pakooOpa3Hbie (MOKPHIIbI), HUTU IPUOOB,
OJIHOKJIETOYHBIE OPTaHU3MBbI, IOYBA TPOHU3aHA KOPHIMH PACTCHUN )

- Teriepb MbI C BaMU BBISICHUM, TIOYEMY TIOYBA 3TO HE MPOCTO 3€MJISL, YTO
OCOOEHHOTO B 3TOM BEpXHEM €€ cioe?

Kamennas o6onouka 3emin HazbiBaeTcst JIutocdepoit. UTo mpoucxogut ¢
MUHEpaJIaMHu ¥ TOPHBIMU TTOPOJaMH B BepXHUX cJ0siX JuTochepnr? (OHM
pa3pylarTcs Mo AHCTBUEM JOKIEH, BETpa, OPraHu3MOB).

- Uro ckarumBaeTcs Ha TOBepXHOCTH? (MenKue 4acTUIlbl MUHEPATIOB U TOPHBIX
MOpo/i.) A OT )KMBBIX OPraHU3MOB? (YACTHIIBI OTMEPIIUX OPTaHOB, OPTaHUYECKHE
BemiectBa) [IpaBUIIbHO — 3TO TIEPETHOM, OUeHBb BaXKHAs YaCTh MOYBHL. bakTepuu u
rprOBI IPEBPAIIAIOT 9TH BEIIECTBA B JOCTYIHBIC AJII PACTEHUMN, TOIBKO MTOATOMY
pacTEHUSI MOTYT JKHUTh.

- ¥ Bac Ha mapTe Jiexkat candeTka, TETPaIHbIN JIUCTOK U OJFOAIE C BOJOM.
[IpouwnTaiiTe ycinoBus onbita Ha cTp 41. IIpoBeanTe OMBIT.

Uro Bel BuguTe? Boga mo canderke mogHuMaeTcsi ObIcTpee, BO BCeX
HaIpaBJICHUSX, 110 TETPATHOMY JTUCTKY MEJUICHHEE U HanpaBlieHHO. BookHa B
TETPaJHOM JIUCTKE TJIOTHO TIPYIKATHI APYT K IPYTY M PACIIONOKEHBI PETYIISIpHO,
BOJIOKHA cayipeTKu neperieTeHbl 0ecopsA0YHO U MKy HUMH OOJIbIINe
IPOMEXKYTKH, 3aII0JTHEHHBIE BO3lyXOM, TOHCHbKHE KaHANbBIIBI. Boga kak Ob
«UETUISETCS 32 CTEHKU MOMYyYUBIINXCS KAHATBIEB U PACIIPOCTPAHIETCS IO
caeTke BO BCE CTOPOHBI.



To xe camoe nmpoucxoaut B mouse. Boga HeoOxoauma aj1st pocTa pacTeHH, TaK
KaK OHM MOTYT IOIJIOUIaTh MUHEPAJIbHBIE BEIIECTBA TOJIBKO PACTBOPEHHBIMHU B
BOJIE.

BaxxHo, 4TOOBI KOMOUYKH ITOYBHI HE OBLIN CIMIIKOM OOJIBIIMMH U IPOMEKYTKH
MEX/1y HUMH OBbLIIM Y3eHbKUMU. UeM MEHbIIE KOMKH MOYBBI, TEM YXKe
IPOMEXYTKHA MEXAY HUMH, TEM JAJIbIIE BOJA PACIPOCTPAHSAETCS IO HUM.

[Tnoxo, Korjga Bce MPOMEKYTKH MEXTy KOMOUYKaMH IMOYBBI 3aII0JIHEHBI BOJIOM,
TaK KaK KOpHSIM PacTeHUH U JKUBBIM OpPTaHU3MaM — OOUTATEINSIM OYBbI HYKHO
JIBIIIATD.

Paccmotpu puc. 2 Ha cTp 42. J{ns 4ero JIFoau peIXJIAT NOYBY, pa30MBAIOT OUYEHb
KpyTnHble KOMKH? Yero He XBaTaeT paCTeHUIO Ha PUCYHKE B?

Kaxoii BeiBos1 MBI crienaeM? UTo TODKHO OBITH B To4Be? (BO3AYyX, BOJIA U
MUHEpaIbHbIE BEIIECTBA, KOTOPbIE 00pa3ytoTcs u3 neperyos ). [louBy B KoTopoii
BCE€ 3TO €CTh HA3BIBAIOT IIOJOPOAHOM.

4. 51 Tpennpyroch (mepBUYHOE 3aKPeEIICHHIE)
Brinonaure 3aganue 1 u 2 u3 paboueii TeTpaau

5. Y3Ha10 u3 y4yeOHUKA WIH OT YYUTeJs (MOUCK pelIeHms )

- [IpounTaiite nepBbIil pa3jien Ha CTpaHuile 43 U CKaXHUTE, YTO HEOOXOAUMO B
MOYBE JIJIsl BCEX JKMBBIX OpraHu3MoB? (BOja, BO3AYX (KHUCIOPO)).

- Uto emre HE0OX0IMMO JI pacTeHUI? (MUHEPATbHBIE COJIH)

- Uro erme HEOOXOIUMO /IS )KUBOTHBIX? (TUTATEIIbHBIE BEIIECTBA, KOTOPHIC OHU
MOJIYYArOT TIO€1ast PaCTEHUS, IPYTUX KUBOTHBIX WM IepepadaThIBast MePErHoi)

6. Y3Ha10 HOBOE U3 YUeOHMKA WJIH OT YUUTeJIs1 (TIOMCK perieHms)

[Tpoutute nipo ceds TekcT «IlouBa — cpea 0OUTaHUS KUBBIX OPTraHU3MOB.
[Touemy nmouBa Oorarta >kuBbIMU Opranuzmamu? Ilouemy miogopoaHast moysa
BA)KHA JJIS1 )KUBBIX OPraHU3MOB, B TOM YHCIIE€ U JJISI JIFOJICH?

7. lIpuMeHsII0 B )KU3HU (MPUMEHeHUe 3HAHUI U YMEeHHI)
- BemonnuTe 3ananue 4 u 5 u3 padoyeit Terpaau

8. Pacckaxky o pe3yJbTaTax (MTOT YPOKa)

- JaBaiite noaseaém utoru. Yto takoe mnousa? (MIOAOPOIHBIN CION 3eMJIH,
coJieprKaluii Bce He0OX0JUMOE Il POCTa PACTEHUH U KU3HU OYBEHHBIX
KUBOTHBIX ). Kakyro nouBy Ha3bIBatOT IIOAOPOIHOM?).

Homawnee 3a0anue. Jloma poBenuTe BTOPON OMBIT, OMMCAHHBINA Ha CTp. 41 1
OTBETHTE Ha Bonpoc. BrinmonanuTe 3ananue 3 U3 paboueid TeTpaiu.



Ypok 11. JHeprusi — MCTOYHHUK JABUKEHUS

Nudopmanus 1jst yuureJis.

Dra TeMa HallpaBJIeHa Ha 3HAKOMCTBO C IOHITHEM «IHEPTUs». B OONbIIMHCTBE Y4eOHUKOB
JUISL HA4aJIbHOM IITKOJIBI aBTOPBI OOXOSAT 3TY TEMY, OCTaBJIsisI 3HAKOMCTBO C HEH B OCHOBHOM
mikosie. [Touemy ke Mbl cuuTaeM BO3MOKHBIM U HY>KHBIM CTOJIb paHHEE U3YYEHUE ITOTO
CJIOKHOT'O ITOHATHS?

CI10BO «@HEPrUs» 3HAKOMO MIKOJIbHUKAM, TTOCKOJIBKY OHO YaCTO MPOU3HOCUTCS B Pauo- U
TeJenepenayax, ynoTpeoaseTcss B3pOCIbIME IPU OTBETAX Ha pa3IMUHbIe BONPOCkl. PebsTa He
MOTYT OOOHTH €r0 BHUMAHHUEM U, €CITU HE MOTYYar0T MOHSATHOTO JUISl HUX OOBSICHEHUS CyTU
«HEPTUn», MOTYT CHOPMYIUPOBATH )i ce0s1 HEBEpHOE onpe/ieieHue (He3HaHUE CMBICIIA CIIOBA,
KOTOPBIEC BCE BOKPYT YIOTPEOIISIOT JAXKE B Pa3roBOPE C ACTHMH - OCHOBA «JIETCKUX MH(OBY).

Hpyroii cMbICT BBEJICHUS 3TOTO OOIIEro MOHATHS — MOJIyYeHHE peOEHKOM 0oJiee 1eTOCTHOM
KapTHUHBI MUpa €1lI€ B OPY HAYaIbHOM IIKOJIBI. BMECTO 3anioMuHaHuUsI CEPUU OTIEIbHBIX
BBICKa3bIBaHUH («HE OyelIb KylmaTh — He OyACT CHII», «HE 3aJIbENb OCH3UH — MallliHaA HE
MOEJIET», «HE BKIIIOUHUIIH B JIEKTPHUUECKYIO PO3ETKY — MPUOOP HE 3apab0oTaLCT) MKOIHHUKA
OyIyT HOHUMATh, YTO B OCHOBE BCEX ATHX CIOBOCOYETAHUI JICKUT IHEPIHsl U €€ MpeBpallleHus.
[TomoOHOE 3HAHUE TO3BOJIUT IPAMOTHO MPUMEHSITh B JAJIBHEHUIIIEM TEPMUH «IHEPTHUS BO
MHOTHX CUTYyaIUsX.

Ota TemMa B y4UeOHUKE PACKPBIBACT COACPIKAHUE MOHSATHUS «IHEPTUS» U 3HAKOMUT PeOsT C
MPABWIIBHBIM YIOTPEOJICHUEM JIAaHHOTO CIIOBA, OJTHOBPEMEHHO HAaIlOMUHAsT 00 UCTOPUHU OCBOCHHS
YeJIOBEKOM pa3HbIX (hOopM SHEpruu. ITOMY MOCBAIIEHBI U 33J]aHKs K pPUCYHKaM Ha c. 45, a Takxke
3ananue 4 B pabodell TeTpaju, KOTOPHIC MBI MPEJIaracM BBITIOJHUTEH BCEM IIKOJIbHUKAM Ha
YpOKe.

PyOpuka «lIpeBpamienne s3Heprum» - camasi cioxHast B 3Toil Teme. [1o cytu B paMke BbIBOAA
Ha cTp. 46 chopMynHpPOBaH 3aKOH COXPAHEHUS IHEPTUU: « DIHEPTUsl HUKOT]a HE BOSHUKAET U3
HUYETo U He ucue3aetr OeccneHo. Ho oHa MOKeT U3MEHSATHCS U TIEPEXOIUTh U3 OJHOU (DOPMEI B
Ipyryo». Mbl npeaniaraeM He Ha3bIBaTh 3aKOH, a TPOCTO MOSICHUTh PACCYXKACHUIMHU O TOM,
OTKY/1a B3sJIaCh MJIM BO UTO MPEBPATUIIACH TA WM MHAS YPHEPrusi. 3allOMHUHASI MPOIECC
MpeBpalleHH (K KOTOpOMY U Jalbllle UMEET CMbICT BO3BPALIAThCS ), IIKOJbHUKU MPUBBIKAIOT K
MBICJIH, YTO SHEPTHS HE MOXKET UCUYE3HYTh U MOSIBUTHCSA U3 HUYETO, BE/Ib OHU BO BCEX CIIydasix
pa3bupanu npeBpaieHus dHeprun. [1oHoe 10Ka3aTenbCTBO U BCE CIEACTBUS U3 3TOTO
BKHEUIIIEr0 3aKOHA TPUPOIBI ITKOJIBHUKH Y3HAIOT MO3KE U3 Kypca OCHOBHOM IITKOJIBI.

Emé pa3 XoTUM HalOMHUTB, YTO HE 0053aTeNbHO TPeOOBATh OT peOsT 3ay4yMBaHUS MaTepuaa
9TOM Tembl. ClielyeT JUIIb OCTOSIHHO UCTIPABIISITH HEBEPHOE YIOTPEOICHUE CIIOBA «IHEPTHUSY, &
TakKe MpU KKIOM yI0O0HOM Cllydae MpOsICHATh BO3HUKAIOIINE Y PEOST BOMPOCH U
HaOJIOZICHUS C TIOMOIIBIO M3YUYEHHBIX CBSI3€H M 3aKOHOMEPHOCTEN MTPUPO/IBI.

YT0o nosie3HO NOMHHUTH YYUTEJIIO.

Mot ynompebnsiem nonsimue «duepeusi», Ko2oa Xomum 00bACHUMb UCIOYHUK, NPUYUHY
08UdICEHUsL KAKO20-TUDO 00beKma Ui Ko20a Mbl 2080pUM 0 CHOCOOHOCMU KAK020-Mo 00beKma
cogepuums pabomy.

Kaxaplii uenoBek 3HaeT, 4TO JUIst TOTO, YTOOBI OPraHU3M HOPMAIbHO Ce0st YyBCTBOBA OH
JIOJDKEH nuTathes. [Ipu 3TOM )KHUBOM OpraHu3M pa3pyliaeT OpraHMIeCcKUe BEIIeCTRa,
MOJIYYEHHBIE C MUIIEH U MOJIY4aeT 3a CUET UX OKUCIICHUS 3Hepr1/no4. [Iuranue — sHEpreTUYECcKas
ocHOBa u3HU. Ho 1 MexaHU3MBbI TPEOYIOT SHEPTUH ISl TOTO, YTOOBI OHU 3apaboTanu. Takum
00pa3oMm, MOHATHE «IHEPTHs» MO3BOJIIET HaM OOBSICHITH BCE MTPOLIECCHI, KaK B )KUBOUM MPUPOJIE,
TaK U B HE)KUBOIL.

“Takoih npouecc o6MeHa BelWecTB Mb Ha6nwgaemM Yy XWUBOTHSBb
TKaHW pacTeHWhH ToOXe MOTyT nonyvyaTb OI3HEPDDWUIWABACCB@AET M|
KMWCNOPOHAOB HYIl0 PONb B UX XW3HWU UTpaeT PHOTOCUHTE3, B K
HeopraHMyYyecKMNUX BeWECTB PACTEHUAKEAORONRPDOLUYDOI AHMURTHKWY
Ha3BaHMUe nNnpousBoaUTenun. nCoO3 GOETYHME HWBK aOMyVOHEHMWES KYQPBOOKEE®! T b



[TpruMepb! BEICKa3bIBAHUH, BKIIIOYAIOIINX CJIOBO «IHEPTUs»: OCH3MH — UCTOYHHUK SHEPTHH IS
aBTOMOOWIIS; MUIIA TAET )KUBOMY OpPTraHU3MY SHEPTHUIO JUIS JKU3HM; Oaronapst 3JeKTpHUUeCcKoi
SHEPTUU CBETATCS JIAMIIOYKH | T.I1. J[pyrue npruMepsl NpuBeIeHbI B 331aHusiX 1-5, rae pedstam
IpeIaraeTcsi COSAMHUTD KaKIblii 00BEKT C ICTOYHUKOM €r0 SHEPTUH WM Ha3BaTh 3TOT
UCTOYHUK, BCTABHUTH CIIOBO «IHEPIHs» B HY)KHOE MecTO (pasbl. Takue (ppa3bl JOIKHBI yMETh
MOHUMATH JIETH U B IPOCTEHIINX CIydasiX COSAUHITh OOBbEKThl C HCTOYHUKAMH WX SHEPTHUH,
NPUBOIUTH MPUMEPHI IPOCTEHIINX (Ppa3 co CIIOBOM «IHEPTHUS». ITO OTHOCUTCS K MUHUMYMY B
IAHHOU TEME.

VYuurento B cBOMX (HO HE YUEHUKOB!) BBICKa3bIBaHUAX CIEAYET OOpAaTUTh BHUMAaHKE Ha
pa3HUIly SHEPTUU B UHCTOM BHJIE ¥ SHEPTUHU, 3allacéHHOM B BeulecTBe. B mepBom ciyuae
IIPABUJIBHO TOBOPUTH «IHEPTHUS YEr0-1100», BO BTOPOM — «IHEPI'Usl, 3aKIIOUEHHAS B ...».

DHepeus HUK020a He 803HUKAem U3 HUYe20 U He ucuesaem beccieoHo. JHepausi Modxcem
UBMEHAMbCSL U NePexo0ums U3z 00HOU Popmbl 8 Opy2yio.

[IpeBparlienre sHEPruU Mbl U3y4aeM 03HAKOMUTENbHO, KaKk MaKCUMyM. LIIKOJTbHUKN JOTKHBI
MOHATH 3TOT y4eOHBINA MaTepHall, HO Hay4yaTcs UM CBOOOIHO IOJIb30BATHCS B CBOEM SI3BIKE
MO3XKeE.

PeGsitam B 1€liCTBUTENBHOCTH OYEHb TPYIHO MOHATH CMBICH (Ppa3bl O TOM, UTO PHEPTHS HE
ucuesaer OeccrieHo. Benp B peanbHOCTH O€H3MH B 0ake aBTOMOOMIIA 3aKkaHuuBaeTcs. JIuib
M03K€ YYCHUKH YK€ OCHOBHOM MIKOJIBI Ha (PU3HMKE OWMYT, U4TO B TpoIIecce 000K paboTh
YacTh SHEPTUH MPEBPAILACTCS B TEILIO (TEIUIOBYIO YHEPTHIO) U PACCEUBAETCS B OKPYKAIOIIEM
npoctpanctBe. [loaToMy yu€Hble U TOBOPSAT, UTO SHEPIUs HUKY/A HE UCUE3aeT.

B HavanpHOI 1IKOJI€ 3TOT yueOHBIN MaTeprall JOMOJIHUTEIbHBIA U €r0 HY)KHO CTapaThCs
JIMIIB TIOSICHUTH JETSAM Ha MPOCTEHIINX MPUMEpax MpeBpaIeHus SHEPTUU U3 OHON (pOpMEI B
JIpYTY: SHEPrHsl MUILY TO3BOJIUIIA IBUTAThCS cOOAKe; SHEPTUst OEH3MHA /1ajia BO3MOYKHOCTD
ABTOMOOWIIIO IBUTATHCS; JIOIAIb MAIIeT Oarogaps SHEPTUH, MOTYUYEHHOHN C MUIIEH; MBLIECOC
3apaboTai Giarogapst 3JEKTPUUECKOIM SHEPTUN; SHEPTHS BETPA KPYTUT «BETPSKI U
IpeBpallaeTcs B AEKTPUUECKYIO S3HEPTHIO, KOTOpas OCBEILAET A0Ma.

Ieau ypoka: 0ObSICHUTH MIKOJBHUKAM, YTO TAKOE SHEPTHS U HAYUUTh X
IPaMOTHO YIOTPEOJIATh 3TO CIOBO B PEUH.

MuHMMYM: 3HAKOMCTBO C SHEPTHEH U €€ POJIbIO B )KU3HU YeJIOBEKa, 00yUeHue
YMEHUIO TPAMOTHO YNOTPEDJIATh TEPMUH «IHEPTHUS» B PEUH.

MakcuMyM: yMEHHE BBISIBIIATH ICTOUHUKU SHEPTUU IS )KUBBIX OPraHU3MOB U
MEXaHU3MOB, IOHUMAHUE CYyTH 3aKOHA COXpaHEeHUs YHEpruu (0€3 UCTI0Ib30BaHUs
ATUX CIIOB), MPOLIECCOB MPEBPALEHUSI SHEPTUU.

B cooTBeTCTBUY € 3TUM IJIaBHBIE 33JJaHUsl, KOTOPbIE BCE YYEHUKH JIOJKHBI B
COOTBETCTBUM C MUHUMYMOM IMOHUMAaTh U YMETH BBINIOJIHATH — 3a1aHus K puc. 1 Ha
cTp. 44 yueOHuKa, 3aganus 1-3 u 5 B pabouelt TeTpaau; OCTAIbHbBIC 3a/IaHUS Mbl
YCIIOBHO OTHOCHUM K MakCHUMyMYy.

Tun ypoka: ypok OTKPBITHSI HOBBIX 3HAHUM.

MarepuaJsibl u 00opyaoBanue: yueOHUK (c. 44—47), nnakatbl ¢ ©300paxeHUEM
MCTOYHHUKOB 3HEPIUH, IPEIMETOB, UCIIOJIb3YIOIIHNX SHEPTUIO, IPEBPALLICHUS
sHepruu, mpe3enTaius PowerPoint mo TemMe ypoka Ha caiiTe u3iaTeabCTBa.

MpbI pekoMeH1yeM IPOBOJUTH YPOK B BUI€ Oecelbl Ha OCHOBE TEXHOJIOTUU
POOJIEMHOr0 IUAIIOTa, UCTIOJIb3YsI TEXHOJIOTHIO TPOYKTUBHOTO YTEHHUS MIPU
U3y4eHUU HanboJee CI0KHBIX (parMeHTOB TeMbI (TIPEBPAILEHUE YHEPTUN).

OpHUM U3 BO3MOKHBIX 3JIEMEHTOB YPOKa MOKET ObITh CAMOCTOSITENIbHAS padoTa
M0 Pa3BUTHUIO YUTATEIbCKUX YMeHM. Ha MaTtepuane Tekcta yueOHMKa



«IIpeBpaienue 3Heprum» Ha c. 46—47 TpeThEKIACCHUKHN OCBAMBAIOT CIEAYIOIINE
YUTATEIbCKUE YMEHUS:

1) BBIUMTBIBATh U3 TEKCTA (DAKTyalIbHYIO HH()OPMALINIO, TOJITEKCTOBYIO
(HESIBHYIO, CKPBITYIO «MEKY CTPOK») U KOHLENTYaIbHYIO (IJIABHBIN CMBICII,
aBTOPCKUI 3aMBbICEN);

2) OpUEHTHPOBATHCS B CTPYKTYpE TEKCTA;

3) OOBACHATH U OLICHUBATh POUYUTAHHOE.

DTOMy MOCBSIIEHO 3a7aHue 7 B paboueil TeTpaju.

Xoa ypoka

1. BcnoMmuHalw T0, 4YTO 3HAIO.

(OTBeThI YYCHHKOB OITUPAFOTCS HA UX KU3HECHHBIH OTIBIT.)

- Kak yenoBek ucnosib3yer mnose3Hble uckonaemblie? (YUYeHUKU TPUBOISAT
W3BECTHBIC UM TTPUMEPHI)

- UTo HY>XHO cienaTh, 4ToObl MalIMHbBI 3apadoTanu? (BKJIIOYUTH, CHAOUTh
TOILJIUBOM H T.II.)

- 3a4eM KMBOTHBIE eAST? (4TOOBI )KUTH U T.I1.)

2. He Mory noHsiThb (BbINOJHUTD)

- [Ipouture nuanor Katu u aenymiku. Yro Bac ynusuio? (Bonpockl y4eHHUKOB:
Urto obmiero y 6arapeiiku u o6ema? Yto 00111ero y sKMBOTO CYyIIECTBA U
MexaHuzma?)

- [Ipennonoxute, B 4€M CXOJICTBO MUIIM JJIs YETIOBEKa C OaTapeikoi s
urpymku. (Mbl HE 3Ha€M, HO MOKEM TPEOJIOKUTD, YTO YEJIOBEK O€3 €J1bl He
MOJKET KUTb, @ UTPYILKa 0e3 OaTapeiKku TBUTaThCs)

- Ha xaxoii Bonpoc Mbl OyiemM uckaTth oTBET Ha ypoke? (UTo MOXKET ObITh
oO1iero y 6aTtapeiku JJis UTPYIIKY U 00eda 1Jisd yeoBeKa?)

3. My pemienue caM WM € APY3bSMHU

- PaccMmoTpute pucyHok 1 Ha cTp. 44.

- UTo HYXHO cJienath, YTOObI aBTOMOOWIIB U TeJIeBU30p 3apadoTtan? (3aiuth
roprouee U BKIIOUUTD B AJIEKTPUUECKYIO CETh)

- A 94TO HYXHO, YTOOBI KOPOBA U YEJIIOBEK UMEIM MHOT'O CUJI YTOOBI IBUTATHCS?
(Kopmurts)

- Tenieps MbI OyieM C BaMH YYUTHCS TPAMOTHO TOBOPHUTb, UCTIOB3YS CIOBO
(QHEPTH.

Jlns Havana paBaiiTe HA30BEM MCTOYHHUKHU YHEPTUU ISl aBTOMOOMIIS, KOPOBBI,
yesioBeka U TesieBu3opa? (DHeprusi roprovero M 3JIeKTPUUYECTBA, SJHEPTHUs B MHULIE)

- Tenepb 00BACHUTE MHE PUCYHOK LIEIUKOM, UCIIONB3YSI CIIOBO «IHEPTHUS.

- UToOB1 aBTOMOOUITE 3apaboTall Hy>)KHO JI00aBUTH ... (FHEPTHIO TOPIOYETO).

- UToOBI YeoBEK UMEJI MHOTO CUJI HY>KHO JJOOABUTH ... (IHEPTUIO B BUJIC
TUIIIHN).

- IIpouTtuTe, 4yTO Takoe 3HEPrUs B pamke Ha cTp. 45 (DHeprust — 310
CIIOCOOHOCTH COBEPIIATh PabOTy, HCTOYHHK BUKCHHS. )



- PaccmotpuTte puc. 2 Ha ctp. 45. Jltoau 0CBOWJIM MHOTO UCTOYHUKOB SHEPTHUU.
Pacckaxute 00 3TOM ¢ oMol pucyHka 2. He 3a0biBail mpy 7TOM HCIOIB30BATh
CJIOBO «@Heprus». (PaHble 4eloBeK UCTOIb30Ball CUITY CBOMX MBIIII] M MBIIIIIT
nomaan. OCHOBA UX CUJIBI — DHEPTHSI, KOTOpast coliepxkutTesa B nuuie. 11o3xke
YeJIOBEK CTaJl UCIIOJIb30BATh YHEPTUIO OTHsI, YTOOBI COTPETHCS U IPUTOTOBUTH ceOe
MUILY. DHEPrus TOIUIMBA CTaja JBUTaTh KOJieca MallluH, NapoBo30B. Jlronu
HAyUYUITUCh UCIIOJIB30BATh YHEPTHUIO BETPa, KOTOpas JBUTaIa KOpadIin.)

4. TpeHHpPYHOCH
- Bemosaure 3aganue 1,4 u 5.

5. Y3Hao u3 yueOHNKA WIH OT YUYUTEJIA

Bapuanm 1 (bponTanbHas paboTa YUUTENs C KIaccoM, PU KOTOPOH yUYEHUKU
UIIYT B TEKCTE OTBETHI HAa BOMPOCHI YUUTEIIS).

- [Ipourture nipo cebs Tekct «IIpeBpaiienue sHeprum». PaccMoTpute pUCYHKH
Y OTBETHTE HA BOIIPOCHI, HAXOJIS OTBET B TEKCTE.

- UTO MpOMCXOAUT € SIHEPTUEH, eciu MBI € ucnosbzyem? (OHa MeHseTcs,
IPUBOJUT K JIBUYKEHUIO, IEWCTBUIO)

- Mo>eT 1 3Heprusi UCUE3HYTh WK NOSIBUTHCS BHOBB? (Her)

- Pacckaxure, 4TO M300pa)k€HO HA PUCYHKE (paccKa3-OMUCaHUE)

- U3mensietcst mu npu 3ToM 3Heprus, Tpatutcs au oHa? ([Ipoucxoaur
IIPEBPAILICHUE SHEPTUH, HO OHA HE UCYE3AET)

- Bemonnaute 3ananue k pucyHky 3. K kaxnomy pucyHky nogoepute ¢pasy,
OMUCHIBAIOIIYIO MPEeBpaIieHre SHepruu. (YUeHuku noaoupaiot gpasy u
OOBSICHSIIOT. )

Bapuaum 2 (pabota B rpymnmax, mpyu KOTOPOW yUEHUKU UIIYT B TEKCTE OTBETHI
Ha BOIPOCHI 3aJaHus 7 U3 paboueii TeTpaan).

- [Ipoutute nipo cebs Tekct «IIpeBpamienre s3ueprun». PaccMoTpuTe pucyHKu
¥ OTBETHTE Ha BOIIPOCHI 33/1aHus 7 B paboyell TeTpain, HaXo/11 OTBET B TEKCTE.
(Y4eHUKH BBIMIOTHSIOT 3a/1aHKE, TMOCIeAyIolIee 00Cy)aeHEe paboThl KOMaH/)

6. [IpuMeHsII0 B JKU3HU

UreHune TEKCTa U BBIIIOJTHEHUE 3a1aHUSI CAMOCTOSTENIBHO € MOCIEAYIOIIEH
Oecenou.

- [Ipoutute Tekct Ha cTp. 46-47, mocesiménnHbIi 6ecene Katu u neaymiku.
Paccmotpute pucyHku. BeimonHute 3a1anue Ha cTp. 47 ¢ TOMOIIBIO CXEMBI U
pucyHkoB. OTBETHTE Ha BOIIPOCHI 110 MPOUUTAHHOMY.

- Uto He morya nousath Kara? (Kak ConHile nepeaéT CBOIO SHEPTHUIO MOJIOKY?)

- Uto BBI MOHSUIH, paccMaTpuBas 1enouky npeppaimienuii? (ComHie nepeaaér
CBOIO DHEPTHUIO PACTEHUSIM, PACTEHUSI — KOPOBE, a KOPOBA BMECTE C MOJIOKOM
nepenaét Karte cBOI0 sHEPruto)

Paborta B paboueii TeTpanu, 3agaHue 6.

7. Pacckaiky o pe3yjabrarax



- aBaiiTe moaBeaéM UToru Hamen padboTsl. UTo Mbl xoTenu y3Hath? (B uém
CXOJICTBO IMHUIIIM JIJIsl YeTIOBEKa C OaTapeiKou AJIsi HTPYIITKH)

- Yro mbl y3nanmu? (U numa, n 6aTapeika — ICTOYHUKU SHEPTHH)

Yro Takoe sHeprus? (...crnocoOHOCTh YTO-TO CAEJIaTh, OCHOBA )KU3HU U BCAKUX
JEeUCTBUM. ..)

Mosxet 5 3Heprus ucue3nyTs? (Het, oHa MOXeT npeBpaTUThCs B JPYTYIO
DHEPTHIO).

- UTo BaM MOHPaBUIIOCH HA YpOKe? (IUKOJIBbHUKHU JEISATCS CBOMMHU
BIICYATIICHUSIMU )

Jomawmnee 3a0anue. Bomnpocsl 1 u 2 Ha cTp. 47, Bonpoc 4 (110 KeJIaHHuIo).
Pabouas Tetpaap — 3aganue 2 u 3.

HNudopmanus a5 yuuTtesisi (0TBeThl HA TPYAHbIE BONPOCHI M 3a1aHU5A).

Yueonuuk. 3a0anus k puc. 1 (c. 44) Bpsa i1 BBI3OBYT 3aTpyJHEHHE Y y4daluxcs. A BOT B
3a/IaHUM K PUCYHKY 2 (C. 45) 3aTpyAHEHUE MOKET BOSHUKHYTh IIPH MOIBITKE Ha3BaTh UCTOYHUKHU
SHepruu. B ByX mepBbIX pUCYHKaX U300paKeHO UCIIOIb30BAaHUE CHIIbI MBILIL, COOTBETCTBEHHO
JIOIIAIM U YeJI0BEKa, OCHOBA KOTOPOM — 3HEPrus, coaepskaiasics B nuiie. OcraabHbIe
UCTOYHUKHU OYyAyT Ha3BaHBbI JIETKO. 3aJlaHie K pUCYHKY 3 (c. 46) TakxkKe HE BbI30BET
3aTpyJHEHUH, a BOT 33/1aHUE K PUCYHKY 4 MOKET OKa3aThCs CI0XKHBIM. B HEM npennaraercs
OOBSICHUTh BBICKA3bIBaHHE JAEYLIKH O TOM, YTO UCTOUHUK 3Hepruu Juist urp Katu — Comnxue.
Jis aTOrO0 NMpeanaraeTcs pacCMOTPETh PUCYHKU U CXeMY Ha cTp. 47, Ha KOTOpoil u3o0pakeHa
LIer0YKa [TPeBpaIlleHus SHEepruu. B pe3ynbraTe MoydyuTcs Takol pacckas: pacTeHHs Ha CBETY
CO3/al0T OPraHUYECKHE BEILECTBA, B HUX 3anacaercs sHeprus CoJlHLa; pacTeHUsIMU TUTAIOTCS
KOPOBBI M UCIIOJIb3YIOT SHEPIHIO, 3alIaCEHHYIO B PACTEHUSIX; KOPOBBI IAIOT MOJIOKO, KOTOPOE
nb€T KaTs 1 nomydaer s3HEpruo AJs urp.

Bomnpoc Ne3 na ctp. 47 npuBenéH i 1r0003HaTEIbHBIX MIKOJIBHUKOB. OHU MOT'YT OTBETHUTH,
YTO €CJIM B KOMHATE MPOTOMUTH MEUKy, TO TeMIiepaTypa B Hell moBeicutcs. (OObsiCHEHUE [Tt
B3pOCIBIX. ITO MPOSBICHUE 2-TO 3aKOHA TEPMOJMHAMUKH, OIMCHIBAIOILET0, YTO JIIOObIE
IIPEBpALEHHs] SHEPTUU COITPOBOXKAAIOTCS BblAeNeHneM Tema. [1IkonbHUKaM MPocTo BaXKHO
00paTuTh BHUMaHHUE HA 3aKOHOMEPHOE TEYEHHE MPOLIECCOB. )

Pabouas Terpanb, 3aganus 1-3 ckopee Bcero He BBI3OBYT 0COOBIX 3aTpyaHeHul. Jlumnib B
3aJjaHiM 4 y HIKOJIbHUKOB MOTYT BO3HUKHYTh NIPOOJIEMBI B MPaBUJIBHOM Ha3BaHUHM HCTOYHHUKOB
sHepruu. Mel nipeanonaraem, yTo pedsara AaayT NPOCThie OTBETHI U IPUBOJUM TaKXKe OoJiee
MOJIHBIE, KOTOPBIE OBl J]al B3POCIIbI: BETOCUIETUCT U YIPSKKA COOaK — CHJIa MBIIII] YeI0BEKa U
co0ak (e€ ocHOBa — HEPIHsl, CO/IEpPKAILAsCS B IUIIIE); BeTep (PHEPIust BETpa); IpoBa (3HEeprus,
coJiepaKalasics B IpoBax); ra3 (SHEprus, CoaepkKalasics B ra3e); JIeKTPHUUECTBO (AIEKTpHUECKast
sHeprus). B 3ananum 5 cinoBo «3HEprus» NoikHa ObITh BeTaBiieHa BO (pa3bl A, B u /1.

3ananue 6 Bpsi 1M BBI3OBET 3aTpyiHEHHE. B 3a1anuu 7 npaBuiIbHbIE OTBETHI CIIEAYIOLIHE:
1) O uém rnaBHBIM 00pa3oM pacckasbiBaeTcs B TekcTe? - O mpeBpallieHUuH SHEPTUU U3 OJJHOU
¢dopmbl B Ipyryto. 2) UTo MPOUCXOAUT C SIHEPrUeit Bo BpeMs e€ MpeBpalieHuii? - JHeprus
npeBpaliaeTcsa u3 oAHON GOpPMBbI B IPpYTy0. DHEPrus HUKOI/1a HE BO3HUKAET U3 HUYETro U He
ucuesaet Oeccnenno. 3) Kakoit u3 3aronoBkoB Hanbosee MoAXOIUT K TEKCTY? - UTO MPOUCXOTUT
¢ aHepruen npu e€ npespamieHusx. 4) O 4€m He TOBOPHUTCS B 3TOM TekcTe? - O mpuunHax
JIBIDKEHUS] aBTOMOOMIIEH.



Ypok 14. TpynosnaoouBbie NpOU3BOANTEH

Nudopmanus 1t yuutesasi: YpOoK NOCBAIIEH PACTEHUSIM, KOTOPBIE B 9KOCUCTEME UTPAIOT
poJib mpou3BouTenei. [IponsBoautenu (mMpaBuiIbHOE HAYYHOE HA3BAaHUE — MPOYLICHTHI)
CO3/aI0T B npoiiecce (OTOCUHTE3a OPraHUYECKOE (TO €CTh BXOJISIIEE B COCTAB KUBBIX
OpPraHMU3MOB) BEIIECTBO U3 MUHEPAIbHBIX WK Heopranndeckux Bemiects (CO2, H20) mnox
JeiicTBHEM colHeuHOM sHepruu. K mpoaylieHTaM 0THOCAT moIaBisitoliee 0OJbITHHCTBO
pacteHuii (KpoMe mapa3suTHIECKUX, TAKHX KaK IMEeTPOB KPECT), HEKOTOPBIC OTHOKICTOYHBIC
npocrteiiiue (Hanpumep, IBIIIeHa 3eJeHas ), IHaHO0aKTepuH (TaK Ha3bIBa€MbI€ CHHE-3€JICHbIC

BOJIOPOCIIHN) U HEKOTOPBIX (DOTOCHHTE3UPYIOIIHNE OAKTEPHH .

Lesn ypoka: MO3HAKOMHTB C POJIBIO PACTEHUH B IIPUPOJIE KAK MPOU3BOAUTENEH
OpPraHUYECKOro BEUIECTBA.

MuHUMYM: yMETh NIEPEUNCIUTH OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB:
pOCT, pa3MHOXKEHUE, IUTAHKUE, bIXaHUE, IBUKEHUE; 3HATH, YTO PACTECHUS
SBJIIOTCS TPOU3BOJAUTENSIMA OPraHUYECKOTO BEILIECTBA; 3HATh, UYTO PACTEHHUS
JBIIIAT, KAK U BCE KUBbIE OPraHU3MBI.

MakcumyM: 00BACHATH, UTO TaKoe (POTOCUHTES, IEPEUHCIIATh BEIIECTBA,
HEOOXOUMbIE PACTEHUSAM AJis1 (POTOCUHTE3a — YTIIEKUCIBIN T'a3 U BoAa — U
YCIIOBUS — HAJIMUUE CBETA; OOBSICHSTH, YTO TAKOE JbIXaHUE; pa3IU4aTh
OJTHOKJIETOYHBIE 1 MHOTOKJIETOYHBIE OPTaHU3MBI.

Tun ypoka: ypok OTKpBITHSI HOBBIX 3HAaHUM.

Marepuasbl u o6opyaoBanue: yueoHuk (c. 50-52), makatel ¢ u3o0OpakxeHUEM
paCTEHU, dJIEMEHTapHbIE CXEMbI MPOIECCOB (POTOCUHTE3A U JbIXaHUs (IpUMeEp Ha
cTp. 52 yueOHuKa), npezentauus PowerPoint no reme ypoka Ha caiite
U3/1aTeJIbCTBA.

Xoxa ypoka.

1. BcnoMUHAaI0 TO, YTO 3HAKO (AKTYyaJU3alUsl 3HAHU)

- Emi€ B npouiom roy Mbl 3HAKOMUJIM C OCOOEHHOCTSMU pacTeHUM U
YKUBOTHBIX — KTO CKQ)KET, YEM OHU OTJIMYAOTCA? (paCTeHUS HEMOABUKHBI,
pacTeHus HE eIT MUY, PACTEHUS PACTYT BCIO )KU3Hb...)

- A ecTb T y pacTEHUS U )KUBOTHBIX OOIIME CBOMCTBA? (TIEPEUUCIISIIOTCS
W3BECTHBIE CBOMCTBA KUBBIX OPTAHU3MOB)

2. Ny penieHue cam WIH € APY3bSIMHU, Y3HAI0 HOBOE U3 YUeOHUKA (IOUCK
peLieHus )

- JlaBaiite mpoBepuM 10 yueOHUKY, HE 3a0bUIN JTM Mbl KaKue-HUOY b U3
CBOMCTB, KOTOPBIE BCTPEUAIOTCS Y BCEX )KUBBIX OPTAaHU3MOB — HE TOJIBKO y
pacTeHui U )KUBOTHBIX, HO Uy TpUOOB, U Y MUKPOOPTaHU3MOB (OaKTepuid).
Otkporite crpanuny 50 u mocMoTpuTe Ha | pUCYHOK.

- Kakoe cBOHCTBO M300pa)KeHO B BEpXHEM PSAY ClIeBa {HoA-6yKkBoH-a)?
(muTaHue)

Ans OrpoOMHOrFo 6O0NbWMHCTBA M3 HUX XxapakTepeH (GOTOCMUH
Mcnonb38eTBA3HOM cnyuvyuae B pe3ynbTaTte @GoToOCMUHTE3 A B bl/
Ho cpepgu 6akTepmadik IBEC,T pkeoiTaaoprstel BMMMECT O 3 Heprum conHuya
MCNONb3YyKWT OHEPr MW, 3aKNWUYEHHYHW B XUMWUYECKUX BelecCT.
hPpakKTb, KOHEUYUHO, He cnepyeT nNnepeckasbBaTb WKONMbHUKAM



HNupopmanus 11 yYUTENs: IOACHUTD, YTO IUTAHUE — ITO MPOLECC MOJYYCHHS U3 BHEIIHEN
Cpebl BEIIeCTB, HEOOXOAMMBIX IS CyIIecTBOBaHUsA. [IuTaHne 1 MpueM MUIIHM HE OJHO U TO JKE.
I[JISI JKUBOTHBIX 3TO TaK, a BOT paCTCHHA HC CIAT MUY, HO IIMTAIOTCH, IMOrjioniasa nu3 1mo4Bbl BOAY
C MUHCPAJIbHBIMHA COJISIMU (MI/IHepaJ'IBHOG HI/ITaHI/Ie).

- Kakoe cBOHCTBO H300paKeHO B BEPXHEM PSAY B CEpeauHe {HOA-OY«BOH-6)?
(IBHXKEHUE)

Nudopmanus s yuuTeias: 00CyIuThb, 4YTO EPeABMKEHUE — 0COOCHHOCTh, CBOMCTBEHHAS B
ropasao 6OHBLLIeﬁ CTCIICHHU AJId ) KUBOTHBIX U OTACJIbHBIX OJHOKJICTOYHBIX BO,[[OpOCJIeﬁ, HO
pacTC€HuA MOT'YT ABUI'aTh YaCTAMHU CBOCTO TCJIA. HaanMep, IIBETOK IIOJCOJIHECYHUKA
MMOBOPAYMBACTCA BCJIC 3a COJIHIIEM; KUCJIMIA CKJIAAbIBACT HA HOYb CBOU JIMCTKHU.

- Kakoe cBOICTBO M300payKEHO B BEpXHEM PSAY CIpaBa {HeoA-6ykBoHB)?
(pa3MHOXEHHUE)

- Kakoe cBOHCTBO M300payKeHO B HUXKHEM PSAAY ClieBa {HoA-6ykBoH+)? (POCT)

- Kakoe cBOMCTBO M300payKEHO B HUYKHEM Py CIIpaBa {HoA-OyKkBO#HA)?
(IpIxanue)

Nudopmanus pjst yaurtens: o0bsICHUTb, YTO JbIXaHUE MIOHUMAETCs JBOSIKO. B enom st
JKUBBIX OPraHU3MOB JIbIXaHHUE — UAYLIUHI B KJIETKaX MPOLECC pa3pyLICHUS OPraHUYECKUX
BCIIECTB C BBIACIICHUEM SHEPIruHu, KOTOPYIO MOKHO UCITIOJIB30BaTh JJIS1 JKU3HCACATCIIBHOCTHU. I[J'IH
JAbIXaHUS 6OJII>HII/IHCTBy HYXCH KHCJIOPO. I[I)IIH&TI) HYXHO BCEM JXUBBIM OpPraHn3MamM, TaK KakK
BCEM HYJXHA SHCEPTU:. Hap;my C TaKMM IIUPOKHUM ITIOHUMAHHUECM [bIXaHHUCM HA3bIBAIOT U
HEINOCPEICTBEHHO MPOIIECC MOTIOLUIEHHS KUCIOPOa )KUBbIM OPraHU3MOM (JIETKUE — OpraHbl
JIBIXQHHUS ).

Jist 3aKperieHust 3SHaHUH MOJIE3HO BHIIOHUTE 3a1aHue 2 B paboueit rerpaau. [lonck
CBOMCTB >KMBOI'O Ha IMpUMEpPe HpOCTCﬁIlIPIX BO-IICPBBIX MOKECT 3aMHTCPCCOBATH YUCHUKOB, a4 BO-
BTOPBIX MOKAXET, YMCIOT JIM OHHU NPUMCHATH CBOH 3HAHUA B HGO6I)I‘-IHOI\/JI CUTyallu.

3. He Mory nousitb (mpo6;ieMHasi CUTyalusl)

-Kak BbI cunTaere, Kakoe caMo€ BaXKHOE OTINYNAE PACTEHUM OT JKMBOTHBIX ?
(BBICKA3BIBAIOTCS PA3HBIC MPEAMOIOKCHHUS).

Nudopmauus as yaurtens: eciiv OyJayT Ha3BaHbI TAKUE CBOWCTBA, KaK
HOI[BI/I)KHOCTB/HGHO,Z[BI/I)KHOCTB, pacckai3aThb, UTO €CTh HCIIOABUKHBIC JKUBOTHBIC (Haan/IMep,
KOPaJUTOBBIE TIOJIUIIBI) U MepEeMENIatoNIuecs pacTeHus (epeKaTu-mosie, CeMeHa pacTeHUH,
pacceiisieMbIX BeTpOM); €ClIn 6y,Z[YT Ha3BaHBI TAKHUEC CBOI>'ICTB8., KaK pOCT B TCUCHUC BCel JKM3HHU/B
MOJIOJO0CTH, paCCKa3aTb, YTO €CTh ) KUBOTHBIC, KOTOPBIC PACTYT BCIO )KHU3Hb, XOTA U C
3aMCJICHUEM CKOPOCTHU POCTA — paKoo6pa3HLIe, HaIrpumep.

- Camoe Ba)XHO€ OTJIMYKE B MUTAHUU U CIIOCOOE MOJIYyYEHHS] OPraHUYECKUX
BellecTB. KTo MOMHUT, 3a4eM HYKHBI OpraHM4ecKue BeriecTsa B opranuzme? (M3
HUX TTOCTPOCHBI BCE )KUBBIE OPTAHU3MBbI, X KJIETKH)

- [IpaBuiibHO, a el1e nNpu UX pa3pyuieHUud MOKHO MOIYYUTh dHEpruto. [loaTomy
BCEM HY>KHbI OPraHUYECKHE BEIIECTBA. A BOT OTKYJla UX B3SITh — 3TOT BOIPOC
Pa3HbIE KUBBIE OPTaHU3MBbI PEIIAIOT MO-PA3HOMY. [ 1€ ’KUBOTHBIM B34Th
OpraHrYecKoe BemecTBo? (MoIy4yaroT C MUIIEH)

- A rpuGb1? (BapraHTHI)

HNudopmanus 1151 yU4UuTeIs1: HY>)KHO OOBSICHUTB, YTO TPUOBI TOKEe OEpyT OopraHudeckoe
BEIIECCTBO B I'OTOBOM BUJC, TOJIBKO BCACBIBAIOT €I'0 Bceit MMOBEPXHOCTHIO TEJIA, IPCABAPHUTCIBHO
pacTBOPHUB.

- CeroHst MbI OJIPOOHO MOTOBOPHUM O TOM, TJi€ OEpyT OpraHUYECKHE BEIIECTBA
MPEJICTABUTEINH €€ OJHOM TPYIIIBI )KUBBIX OPTaHU3MOB — YTO 3TO 3a TPYIIIIa,
KOTOPYIO MBI e1le He o0cyaunu? (pacTeHus).



- [Ipeanonoxure, rae 6epyT opraHMuEcKUe BellecTBa pacTeHHs. (YUSHUKH
BBICKA3bIBAIOT BEPCHUH)

4. My penieHue caM WIH € IPY3bSIMHU, Y3HAI0 HOBOE U3 Y4eOHNKA (MOUCK
pelieHms)

- Haiinute Ha cTpanuiie 51 yueOHMKa OTBET Ha BOMPOC O TOM, OTKyJa OepyT
OpraHUYECKHUE BEIIECTBA PACTEHUS. (CO3/Ial0T CAMOCTOSITENIBHO)

- Kak Ha3bIBatoTCsl OpraHu3Mbl, KOTOPHIE CAMH CO3/IaI0T OPraHUYEeCKUE
BeliecTBa? (IPOU3BOIUTEIIN )

- [IpousBoauTeNsIMI MOTYT OBITH HE TOJIBKO PACTEHUS, HO M1 HEKOTOPHIE
MUKPOOPTaHU3MEI - OaKTepUH — MOAPOOHEE MBI TIOTOBOPUM 00 3TOM, Korja Oynem
u3ydaTh OakTepuH OJMKE K KOHILY roja.

5. 51 TpeHMpyroCh (MMepBUYHOE 3aKPeIIeHHe)

- Haliqute Ha pucyHke 3 mpou3BOAUTENECH (TOIBKO T)

HNudopmanus 1Jis1 yduTes: emie pa3 o0paTute BHUMaHUE, YTO XOTs IPUOBI KaXyTcs
00JIbIlIE TOX0KUMHU Ha pacTCHuA, Ha CaMOM JI€JIC OHU Iopa3go OMKe K Y)KUBOTHBIM U ITMTAIOTCS
OHU I'OTOBBIM OPraHUYCCKHUM BCIICCTBOM. IToka >Tmx CBCI{GHI/Iﬁ J0CTAaTO4YHO, O FpI/I6aX pc4Yb
MOUIET MO3KE B ypoke 52.

- Celtuac naBaiite cbirpaeM. S Oyay Ha3bIBaTh BIEPEMEKKY TPOU3BOAUTENEH U
T€X, KTO HE CIIOCOOEH caM co37aBaTh OpraHu4eckoe BeuiecTBo. Eciu 3ByunT
Ha3BaHME POU3BOJUTENS — OJUH pa3 XJIOMAEM B JIaJIOIIN, €CIIU HET — HE XJIOTIAEM.

bepesa, cion, mypaseii, benviii 2pub, guanxa, yKpon, cvipoedxicka, 60xicbs
KOPOBKA, NANOPOMHUK, COCHA, MYXOMOP, QLIU2AMOp, 00e3biAHA, NUUeHUYd, YaliKda,
Kambvild, 6000POCilb.

6. Ny pemeHue caM WiM ¢ APy3bsiMH, Y3HAI0 HOBOE U3 YUueOHUKA (IOUCK
pelIeHust)

- MBI NOHSTH, YTO MPOU3BOAUTEIN CO3AI0T OPraHUYECKOE BEIIECTBO. A Uem
K€ OHU NUTarTCA? UTO UM HY>KHO B3STh U3 CPEAbI JJIsl TOTO, YTOOBI CO3/1aTh
opranunueckoe BemiectBo? [Ipountaem auanor Ha ctpanuiie 5S1. Kto Oyner 3a
nenymky? Kro 3a Kario? (BbIOpaHHbIE YYEHUKH YUTAIOT JUAJIOT 1O POJISIM)

- Tak yeM e nuTarTCs pacTeHusi? (BOION U YTIIEKUCIIBIM Ta30M)

- B koHI11e nuasiora ObLT 3a/1aH BaXHBIN Bompoc. [[oMa mpoiiry Bcex mpoBeCTH
OMBIT, ONMCAaHHBIA HA cTpaHulle S1. A ToKka MpoYnuTanTe €ro ONUCaHus U
MPEANOJIOKUTE, KAKUMU OYIyT pe3ynbTarhl? (6€3 cBeTa pOCTOK MOTHOHET)

- Kakoit MbI MOKEM cliestaTh BBIBOA? (UTO CBET HEOOXOMM JIJISI PACTCHUS)

I/IH(I)OpMaI[I/Iﬂ OJIdA y'—lI/ITeJ'Iﬂ. Ecau mo3Boser BpEM:, UMCCT CMBICJI BBLIITOJIHUTD 3aaHNC 4B
paboueii TeTpa i, B KOTOPOM YYEHUKH CMOTYT ONPEAETUTh U IOBTOPUTH BCE YCIOBHUS,
HCO6XOI[I/IMLIC JJIg PpOCTa paCTCHHﬁ, B TOM 4YHUCJIC U OYCHBb BAKHOC — CBCT. SaﬂaHI/Ie 6 IIO3BOJIUT
HOBTOpI/ITB BCC Ba)KHeI\/'IHH/Ie OTJINYHUA HpOHSBO}IHTeHeﬁ.

7. He Mory noHsitb (mpod/ieMHasi CUTYaLHsl)

- CBeT HE0OX0IUM MOTOMY, YTO TOJIBKO MOJ] IEHCTBUEM CBETa BO3MOXHO
CO3JaHHE OPIaHMYECKOTr0 BEIIECTBA U3 YIIIEKHUCIIOro ra3a u Bojbsl. CaM nmpouecc
CO3/1aHUsl OPraHMYECKOI0 BEIIECTBA U3 YIJIEKHUCIIOTO ra3a Ha3bIBaeTC sl



dorocuntes. [lompobyem nepeBecTr 3TO CIOBO, Y KOTOPOTO IpeuecKre KOpHU
«poTo» u «cuHTe3». UTo Takoe «poTto»? (BapuaHThl OTBETOB).

- ®oTO B IIepeBO/IC — CBET. A 4TO O3HAYACT «CUHTE3»? (BapUAHTHI).

- CunTtes — cocrapiienue. To ecTb (POTOCMHTE3 — COCTABIIEHUE HA CBETY.
PacTeHus COCTaBIISIOT U3 YIVIEKHCIIOTO Ta3a U BOJBI OPTaHUYECKOE BEIIECTBO B
YCIIOBUSIX OCBEIIeHHs. B TeMHOTE (DOTOCHHTE3 HE UIET - 3HAYUT, OPTAHUYCCKUE
BEIIIECTBA PACTCHHE CJENIaTh HE CMOXKET — 3HAYHT, OHO TIOTHOHET, Ta)Ke eClin Y
Hero OyZieT JO0CTyN K BOJE, MUHEPAITLHBIM COJISIM U YTIICKUCIIOMY Ta3y.

8. N1y penieHue cam WIH € APY3bSIMHU, Y3HAI0 HOBOE B yueOHHKe (IOUCK
pelIeHust)

- B mponecce poTocuHTE3a HOMUMO OPraHUYECKHUX BEIIECTB 00pa3yeTcs ele
OJIHO BEILLIECTBO, KOTOPOE BBIAEIIAIOTCS BO BHELIHIOIO Cpely. BbI ero npexkpacHo
3Haere. [locMoTpuTe Ha puUCYHOK 4 Ha cTpaHule 52 U HA30BUTE €ro. (KUCIOPO)

- Kucnopon, KoTopblil BeLIEIAETCA IPOU3BOAUTEISIMU, )KUBBIE OPraHU3MBI,
BKJIFOYAsl U CAMMX ITPOU3BOAMTEIIEH, TOTOM HCIIOJIB3YIOT B IIPOLIECCE, ITPO
KOTOPBIA Mbl TOBOPHJIM B Havajie ypoka. B kakom? (1pixaHue)

9. 51 TpennpyOCh (MEePBUYHOE 3aKPeIIeHHE)

- [Iporneccrl porocuHTE3a U JAbIXaHUS CBsI3aHbl. UTOOBI YBUIIET ATY CBSI3b,
BBITIOJIHUM 3a/1aHue 7 u3 paboueit Tetpaau. Coces crpaBa 3aMoHIET BEPXHIOKO
CXEMY, COCEJI CIIEBA HA KaXKJI0M mapTe HUAKHIOK. [I0TOM cpaBHUTE 3TH CXEMBI U

nonpoOyHTe 3aMETUTD CBSI3b M BMECTE HAIMCATh BHIBOJI.

Nudopmanus pias yaurens: OdpaiiaeM BHUMaHUE Ha IITyOOKO€e CXOJCTBO (DOTOCHHTE3A U
IpIxaHus (cM. puc. 4 Ha cTp. 52), Tak KaK OHO JIKHUT B OCHOBE MOJIEPKaHUs TOCTOSHCTBA
yCJIOBH Ha 3eMJie B Pe3yJIbTaTe KPYroBopoTa BEHIeCTB (Mo gpodHee 00 3TOM B ypoke 28
«KpyroBopoT BelecTB — OCHOBA MOPsAKA B 3KOCHCTeMe»). [IpoayieHThI-pacTeHus (1
HEKOTOpBIE APYTrUe OPraHu3Mbl) B pe3yibTare (POTOCHHTE3a CO3/1al0T Ha CBETY U3 YIIIEKUCIIOr0
ra3a ¥ BOJIbI YTJI€BO/IbI (MBI Ha3bIBa€M B YUEOHHKE UX OpraHHYECKHEe BEIIeCTBa, a BO 2-0M
KJIacce Ha3bIBaJIM caxapa) U BBIACIIOT Kuciopo. [lonapmnstoiiee OONBIIMHCTBO KUBBIX
OpPraHU3MOB B IIPOLIECCE AbIXaHMsI pa3pyLIal0T C IOMOIIBIO0 KMCIOPO1a OPraHUYECKUE BEIIECTBA
Y TIOJTy4arOT SHEPTHIO [ )KU3HEIEATEIbHOCTH, IPU 3TOM BBIJCISIOT YTJIEKUCIBIN Ta3 ¥ Boay. B
pe3yibTare coXpaHsercs OanaHC BCeX BEIECTB U YCIOBUS OCTAIOTCS CTAOUIIbHBIMU.

domocunmes. SHEprus cBeTa

Bopa + yrnekucislii ra3 = OpraHu4ecKkoe BEHIECTBO + KHCIOPO.

Jlvlxanue.

Oprannueckoe BelIecTBO + KUCIOPOA = BOJIA + YIJIEKUCIBIN Ta3 + SHEprus

BaxxHo moHuMaTh, 4TO pacTeHHs KaK ¥ OOJIBIIMHCTBO KUBBIX OPraHU3MOB TOXKE JIBIIIAT. DTO
3HAUUT, 4TO B Mpoiiecce GOTOCHHTE3a B 3€IEHBIX YACTIX PACTEHUH (TPEXKIE BCETO B JIUCTHAX)
o0Opa3yeTcs Tak MHOTO OPTaHUYECKOT0 BEIIECTBA M KUCIOPOJa, YTO UX XBaTaeT U Ha
obecrneueHrne He0OXOJUMBIMU BEIIECTBAMH TSI IbIXaHUSI TOTPEOUTENCH-)KUBOTHBIX U
paspymmurenei (Tpudbl, 0aKTepun), a TAaKXKe JJI IbIXaHHUs BCceX yacTed pacteruit. [Ipu sTtom
KOpPHHU, JIpeBECHBIE CTEOJIN U JPYTrue YacTy pacTeHU BOOOIIIe TobKO ablmat. [lpu aTom ecnu
npouecc GOoTOCHUHTE3a UIET TOIBKO B CBETIIOE BPEMSI CYTOK, TO JIBIIIIAT BCE OPTaHU3MbI U
pacTeHusi B YaCTHOCTH KPYIJIbIE€ CYTKHU.

OO6pariaeM BHUMaHNE Ha IIYTOYHBIA CLIOCOO 3alIOMHUTH Ipo1iecchl (OTOCUHTE3A U JIbIXaHUS,
CPaBHHB X C O0BIYHOI ra3upoBKoi. OObIYHAS HECIaIKast ra3upPOBKa BKIIOYAET BOAY U
pacTBOPEHHBIN B HEW yTIIeKUCIHbIN Ta3. Eciu Ol Hama BommeOHast ra3upoBKa MOTJIa Ha CBETY
npeBpalaTbes B CIAAKU cupor, 3To 061 ObI mporiece poTocunTesa. IlpeBpamienue cupomna Ha



BO3/yX€ B IIMIYYYIO Ta3UPOBKY (3HEPrusi) ¢ moTepeit e€ CagocTH MOAEIUPOBal OBl poIece
JIbIXQHUS.

10. Pacckaky o pe3yJjbTaTax (MTOT YPOKa)

- UTo MBI y3HQJIM O PACTEHMSIX U UX «IIpodeccun» Npou3BoaAuTeNIeii? (OH!
CHOCOOHBI K (POTOCUHTE3Y — CO3/IaHUIO0 OPIraHUYECKOTO BEIIECTBA U3 YTIIEKUCIOrO
rasa 1 BOJbl IIOJT ICHCTBUEM CBETA)

- Yro obpasyercs B mpouecce POTOCUHTE3a KPOME OPraHU4YECKUX BELIECTB?
(kucmopo)

- KT0 1 xak ucnosne3yet kucnopoza? (KUBble OpraHU3MBbl UCIOJIB3YIOT €0 IS
JBIXaHUS — Pa3pyLIEHUsI OPraHUYECKOTO BEUIECTBA ISl OJTYYEHUSI SHEPTUN )

- Yto obpasyercs B pe3yiabTaTe ApIXxaHus? (YIICKUCIBIN Ta3, BOAA)

- Uto Bam noHpaBuioch Ha ypoke? (ILIkonbHUKM AensaTCsl CBOMMU
BIICYATIICHUSIMHU. )

Jomawmnee 3a0anue. Paboyas Tetpanp, 3aganue 1, 3 u 5 (MOKHO pa3pelinTh

BBIOpATH J1BA, BEIOPAB M0 JKEJIAHUIO.

HNudopmaums s yuurtesisi (0TBeThbl HA TPYJAHbIE BONPOCHI U 3aJaHNS1).

PabGouas Terpaan:

B 3aganuu 1 pabGoueli TeTpaau TOJDKHBI OBITH BCTABJICHBI HYKHBIE ciioBa: 1. [l BceX KUBBIX
OpPraHU3MOB OYEHb BKHBIM SIBJIIETCS IPOLIECC ObIXAHUs, B PE3YIBTATE KOTOPOTO Pa3pyIIAtOTCS
OpTraHWYECKUE BEIIECTBA, U OPTaHU3MBI TOTYYalOT SHEPTUIO, HEOOXOUMYIO JUISl )KU3HU. 2.
JKuBbIe OpraHu3Mbl CIIOCOOHBI K 08UICEHUIO - TIEPEMEITICHUIO CBOETO Tejla B MIPOCTPAHCTBE. 3.
ITlumanue - CBOMCTBO KUBBIX OPTaHU3MOB, 0J1aro/1apsi KOTOPOMY OHHM IOJTy4YaloT BEIEeCTBa,
HEO0OXOAMMBIC IS IOCTPOCHUS UX Tela. 4. B TeueHne u3HM OpraHu3Ma IPOUCXOIUT €T0 pOocm
U pazeumue - yBEITMUUBAIOTCS pa3Mephl, MOSBIISIOTCS HOBBbIE OpraHbl M yacTu Tena. 5. JKuBbie
OpTaHU3MBbI 00JIAIAI0T CIIOCOOHOCTHIO K PA3MHONMCEHUIO, TO €CTh YBETUUYECHUIO KOJTUYECTBA
oco0el cBoero Buja.

B 3amanuu 2 10mKHBI OBITH BIMCAHBI CIIEAYIOLIUE CIIOBA: NUMAHUe, PAZMHONCEHUE, POC,
osudicenue, Oblxanue.

B 3amanuu 3 10omKHBI OBITH MOAUYEPKHYTHI e/1b, 2071015, 00Y8AHYUK, WUNOBHUK, 8000POCTb
JAMUHAPUsL, MOX CacHym, MOPKOBb.

B neBom BepxHeM KBajpaTHKE B 3aJaHUH 4 ClielyeT HApUCOBATh MOJTHOIEHHBIA POCTOK (€CTh
BCE YCJIOBHSI), B IPABOM BEPXHEM KBaIPATUKE POCTOK YaXJIbI, TaK KaK €ro HEIOCTATOUYHO
MOJIMBAIOT. B HMKHUX KBaJpaTUKaxX Ha PUCYHKaX POCTOK pacTéT Oe3 cBera. Hebonbioil pocTok
MOT BBIPACTH 3a CUET MUTATEIbHBIX BEIIECTB B CEMEHHU, HO 3TO TOJBKO B JIEBOM HUKHEM
KBaJIpaTHKe, TaM TJie BiaxkHo. CIpaBa HET M CBETa U BJIAard, POCTOK BPS JIU BBIPOC XOTh
CKOJIbKO-HUOYTb. MOXHO HE TpeOOBaTh TaKOW pa3HUIIBI B PUCYHKAX B TOM Cliydae, €CiIM yKa3aH
HOPMAJIbHBIA POCTOK B YCIOBUSAX HAIMYHS BCEX HYXKHBIX (PaKTOPOB.

B 5 3amanuu cnegyer HaWTH U UCTIPABUTH CIIEAYIOIINE OITHOKH:

o VIYTS O 7] ]
epeAbtpasHibie-Betteerna. [IpaBunbpHas ¢pasza: PacTenust Ha3bIBaIOT npousgooumenamu,
MMOTOMY 4YTO OHU cozoaiom opearnu4decKue eenecmed.

- Pacrenus 6epyT u3 Bo3/lyxa BOJY M YIJIEKUCIIBIN Ta3 U €03AM0T H3-HHXHeopFatiieckHe
Bemteerna. JTOT Npolecc Ha3bIBaloT hoTocuHTe3oM. IlpaBunbHas ¢pasa. Pacrenus OepyT u3
BO3/1yXa BOJly U YIJIEKUCIIBIN ra3 U CO3AaI0T U3 HUX opeanuieckue sewecmed. ITOT MpolLece
Ha3bIBalOT (POTOCHHTE30M.

- CaMHMM pacTeHUSIM kHeAOpoAHeHy KeH, POTOCUHTE3 3aMeHsIeT UM JpixaHue. [IpaBunbHas
¢dpaza. CamuM pacTeHUSIM KHCIOPO HYHCeH O/l ObIXAHUS.

B 3agannu 6 ranoykoi Hy>)KHO OTMETHTH CJIeyronue (hpasbl:



2.B MMpONHECCCC AbIXaHUS MOTJIOIIAOT KUCIOPOd U BBIACIISAIOT yFHeKI/ICJIBIﬁ ras.

3. Co3pmaroT opraHMYECKHUE BEIECTBA U3 YIIIEKUCIIOTO ra3a M BOJBI B Ipolecce (POTOCHHTE3A.

5. Vlcrionb3yroT BelecTBa, CO3JaHHbIe B Iporiecce (OTOCUHTE3A, KaK MaTepUal JJis
MIOCTPOCHHS CBOETO TeJla M KaK UCTOYHHK SHEPTHH.

[Tocne 3amomHeHHs MPOIMYCKOB B TEKCTE B 3aJaHUH 7 TOJIydaTcs cieayronme (ppass:

B nporiecce gpoTocuHTE3a pacteHus OEpyT U3 OKPYKAIOUICH CPEIbl 800y U YeAeKUCTbIU 2a3.
OTH K€ BEIIECTBA PACTEHHS BBICISIIOT B OKPYKAIOLIYIO Cpey B mpouecce ovixanus. 1
HA00OPOT, B IPOIIECCE JABIXaHUS PACTEHUS HCIIONB3YIOT OpeaHuyecKue 8euecmsa u KUciopoo,
KOTOpBIe 00pa3ytoTcs B xone pomocunmesa. Ilonydaercsi, 4To mpoueccsl pomocunmesa u
OblXaHus TOTIOJHSIOT JPYT IpYra: BENIeCTBa, KOTOPBIC HYKHBI IS TPOTEKAHHSI OJTHOTO U3 HHUX,
00pa3yroTcs B X0JIe BTOPOTro.

Ypok 15. Crpoenne pacrenui

HNudopmauus ans yuuresi. B 310l TeMe MbI 3HAKOMUM peOsIT CO CTPOCHUEM, TTPEKIE
BCET0, [IBETKOBBIX PACTEHUI — CAMBbIX MacCOBBIX OOUTATEeH PACTUTENbHBIX COOOIECTB.
VIMeHHO OHM UMEIOT BCEM 3HAKOMBIE C JJETCTBA YAaCTH PACTEHUM — KOPEHb, CTEOENb, LIBETOK,
w1071 ¢ ceMeHaMH. I10CKoJIbKY He BCe pacTeHUs! OTHOCATCS K LIBETKOBBIM, B IIEPBOM pyOpUKe
«Oprasbl pacTeHUI» 00BACHAETCS, UTO LIBETKH UMEIOTCS TOJIBKO y LIBETKOBBIX PACTEHUM, y
KOTOPBIX IUIOA 3amuiiaer cemeHa. OTcroia 1 Ha3BaHUE MOKPBITOCEMEHHbIE. Y XBOMHBIX
pacTeHHH ceMEHa He 3alUIICHbI, [I03TOMY 3TH PacTEHUs OTHOCAT K rojioceMeHHbIM. Ho B
JTF000M ciTydae ceMst XOPOIIO 3aIIUIIAET 3aPOIbIII OyIyIIEro pacTeHus, TaK Kak B OTIHYUE OT
CHop “MeeT 000JIOUKY U 3allac MUTATeIbHbIX BellecTB. boee apeBHUE pacTeHus, Takue Kak
BOJIOPOCIIH, MXH, NAIIOPOTHUKH, PA3MHOXKAIOTCS C TOMOIIBIO MEJIKMX CIIOP, YUCIIO KOTOPBIX
HaMHOT'0 0OJIbIIIE YEM YHCIIO CEMSH, BEJlb PA3BUBAIOTCS B 3aPO/IbIIIY JIUIIb HEMHOTHE U3 HUX.

Teno pacTeHus, Kak 1 JitoOOro KMBOI'O OPraHU3Ma COCTOUT U3 MEJIbUalIINX KIETOK, B
KOTOPBIX UAET OOMEH BEIIECTB, KIIETOYHOE JIbIXaHHUE U MOJIyYe€HHE SHEPIUU AJIS J)KU3HU.
OaHOKIIETOUHBIE BOAOPOCIH COCTOAT U3 OJHOMN KJIETKH, @ MHOTOKJIETOUYHBIE — U3 MHOTUX
KJIETOK. Y Ha3eMHbIX PACTEHHH KJIETKH OOBEINHAIOTCS B TKaHU. TKaHb - HMeroIas oo1ee
IIPOUCXOXKIECHNE CUCTEMA KJIETOK M CBSI3bIBAIOIIETO X MEKKIIETOUHOT'O BEIIECTBA,
BBITOJIHSAIOLIAS] €AMHYIO (PYHKIUIO (MM €JMHbIe (QYHKIMH) B OpraHu3Me.

Juddepennmanys pacTeHU Ha TKAHU CITY>KUT OCHOBOM JUIsl BOSHUKHOBEHHUS opraHoB. Oprax
— 3TO IPOCTPAHCTBEHHO OTPAaHUYEHHAs CUCTEMA TKAaHEH, BBIITOJIHSIOIIAS PSIJl OIPEEIIEHHBIX
¢byHKIMH B opranusme. B aToli Teme pedsiTa 3HAKOMSITCS ¢ TAKUMHU OpraHaMH, Kak cTedelb,
JIMCT, TJI0J, ceMs, KopeHb. [1o6er (a ¢ HUM M BUJIOM3MEHEHHBIH Mo0er — IIBETOK) CIeyeT
CUMTATh CKOPEE CUCTEMAMM OPraHOB (TaKUMHU XKe, KaK, HaIpuMep, Hallla oJIoBasi Uin
BBIJIETIUTENbHASL CUCTEMBI).

B xone »Bosoniny BHavasie Mpou30ILI0 YCOBEPIIEHCTBOBAaHUE OPraHU3allui BET€TaTUBHbIX,
U JIUIIb 3aTEM — F€HepaTUBHBIX (CBS3aHHBIX HANPSIMYIO C pa3MHOXXEHHEM) yacTel pacTeHus. Y
BOJIOPOCIIEH HET HACTOSIIMX TKaHEH 1 OPraHOB, Y MXOB YK€ MOSBISIOTCS TKaHU, €1lE JIydIlIe
pa3BUTHIE Y XBOIIEH U NAIIOPOTHUKOB. Y HA3€MHBIX PACTEHUM YK€ €CTh BCEM HaM 3HAKOMBbIE
Oprasbl, TakKie Kak cTe0esb, TUCT, KopeHb. Hampumep, XBOIIM UMEIOT CTPOEHUE Tefa, OIU3Koe K
TaKOBOMY IIBETKOBBIX. HO pa3sMHOkar0TCs XBOIM U MAIOPOTHUKU KaK BOJOPOCIH — C IOMOIIIBIO
cnop. [loaToMy ramMeTsl y XBOIlIa CO3PEBAIOT B MOJIOBBIX OpraHax, TaKUX K€ MO CI0XHOCTH, Kak,
Harpumep, y Oypsix Bogopocieidl. Camu raMeTsl UMEIOT, Kak y BOJOPOCIeil, KryTuku. JIump y
XBOMHBIX (FOJ0CEMEHHBIX) K BEreTaTUBHBIM OpraHaM J100aBIsieTcsl ceMsl, a y IBETKOBBIX —
IIBETOK M IIJIOJI, B KOTOPOM CO3PEBAIOT CEMEHA.

CeMs — 3TO «OpraHM3M B OpraHU3Me, CUSIINN Ha OcTaTKax opraHuzMay». HapyxHsie
IIOKPOBBI CEMEHHU — TKaHb B3POCJIOr0 PACTEHUs. 3apObII — IPOAYKT OIUIOAOTBOPEHHUS,
COBEpIIEHHO HOBOE pacTeHue. [IurarenbHble BellecTBa, KOTOPbIE B Hauajle pa3BUTHSI 3apO/IbIIa
€CTb B JIIOOOM CEMEHHM — MPOAYKT OIUIOAOTBOPEHUS 0CO00 BereTaTUBHON KJIETKH 3apocTKa (y
[IBETKOBBIX ) WJIH MPOCTO POCTA BET€TAaTUBHOM TKaHU 3apOCTKa (Y TOJTOCEMSHHBIX ).



LIBeTOK — BOBCE HE 00s513aTEIFHO COOpaHUE SIPKUX U apOMATHBIX JICTIECTKOB U HEKTApHUKOB
(XOTs TepBbIe IIBETKX OBUIM M TAKUMH, TaK KaK OIBIIUINCH HACEKOMBIMH). | TaBHOE ero
OTJIMYKC, HAIPUMEP, OT HIUIOKHA COCTOUT B TOM, YTO JKCHCKHC CEMA3AYaTKaMU B HCM 3allIUIIICHBI
3aBS3bI0 MIECTHKA. EMMHCTBEHHAs CBSA3b MX C MHPOM OCYIIECTBIISIETCS Yepe3 Y3eHbKUI KaHal B
PBUIBLIE ¥ CTOJIOMKE MECTHKA, Yepe3 KOTOPHIH MOCIE OMBUICHUS U3 MY>KCKUX 3apPOCTKOB —
IBUTBLBI — IIPOPACTAET B 3aBs3b MbUIbLEBast TpyOka. Ha koHIIe TpyOKHM HaxonsaTcs sapa AByX
CIICPMUCB. OTH TaMeThl A0 TOIrO pCAyLUpPOBAHbBI, YTO UX, KaK CAMOCTOATCIIbHBIX KJIICTOK, ITPOCTO
He cymiecTByeT. [1o cTenenu 3anueHHOCTH 3apO/IbIIia [BETKOBBIM PACTEHHUSIM HET PaBHBIX.
OT0 1 00YCIOBUIIO UX FOCIIOACTBO Ha CYIIIE.

EcrectBeHHO Best 3Ta MH(GOPMALUS MOKET OHAIOOUTHCS YUUTENIO [P OTBETE HA BOIIPOCHI
YUYEHUKOB, PACCKa3bIBaTh O HEH Ha ypOKE HE CIIEIyeT.

Leau ypoka: mo3HaKOMHUTh YYEHUKOB CO CTPOEHUEM PACTEHH, OpraHaMH U UX
GYHKIHUSIMH, OTIMYHASIMH B CTPOSHUH PAa3HBIX TPYIIT PACTCHHM.

MuHMMYM: 3HaTh OPTAaHBI IBETKOBBIX PACTCHUM - KOPEHB, CTEOEIh, JIUCT,
IIBETOK, TIJIOJ - Ml X 3aJIa4M, pa3IndaTh PACTCHHUSI, PA3MHOKAIOIINECS CEMEHAMH H
CIIOpaMHU.

MakcuMyM: yMETh OMTUCBIBATh OCOOCHHOCTH CTPOCHHSI PA3HBIX TPYIIIT
pacTeHUii: OTCYTCTBUE OPTaHOB Y BOJOPOCIIECH, TIOSIBICHNE CTEOIS ¥ TUCTHEB Y
MXOB, KOpHEH y IMartOpOTHUKOOOPA3HBIX, CEMSH B IIUIITKAX Y XBOWHBIX U CEMSH B
IJI0/1aX Y TOKPHITOCEMEHHBIX.

Tun ypoka: ypok OTKpBITHUSI HOBBIX 3HAHUH.

MarepuaJsibl 1 00opyaoBaHue: yueOHuK (c. 53-55), riakatel ¢ u300pakxeHUEM
CTpOEHUS PaCTEeHUI pa3InYHBIX Pyl (IIBETKOBBIE, XBOWHBIE, BOJIOPOCIH, MXH,
MArOPOTHUKH, IBETYIIUE WIH IJIOJIOHOCSIINE KOMHATHBIC PACTCHUS, IPE3EHTAIUS
PowerPoint mo Teme ypoka Ha caiiTe U3aTeIbCTBA.

1. BcnoMUHAaI0 TO, YTO 3HAIO (AKTYyaJU3alUsl 3HAHU)

- Kakue yactu Tena pacTeHus: BBl MOKETE Ha3BaTh? (HA3bIBAIOTCS Pa3HbIE
Oprasbl, CKOpee BCEro, IIBETKOBOI'O PACTEHUS)

2. He Mory noHsiTh (Mpod/1eMHasi CUTyanus)

- Xopou1o, 4TO Bbl TAK XOPOLIO IOMHUTE PA3HbIE YAaCTH TEA PACTEHUM. A KTO
3HAET, KAKUM CJIOBOM Ha3bIBAIOT YaCTh TEJIA )KUBOTO OPraHU3Ma, KOTopas
BBINOJIHSIET KOHKPETHYIO 3a7auy? BoT, HanpumMep, y Hac €CTh pyka, HOC, CEpALE,

MO3T — YTO 3T0? (OpraHbI)

HNudopmanus A5 yU4uTeIs1: YUCHUKH MOTYT HE 3HaTh 3TOr0 TEPMHHA, B 3TOM CJIy4ae ero
HaJ10 BBECTH yuuTento. OpraH - 4acTh )KUBOT'O OpraHU3Ma ¢ 0COOBIMU (QYHKIUSAMU U
CTPYKTYpOil. YHIOMUHATh B Oecesie ¢ YIeHUKAaMU O KJIeTKaxX M TKaHSAX B JAHHOM KOHTEKCTe
COBCEM He 00513aTeNIbHO.

- 3aHOMHI/IM, 4TO 4aCTH TCJa JKUBLIX OPTaHU3MOB, KOTOPBIC BBIIIOJIHAIOT
OHpeI[eJ'IéHHBIC 3a1a4, Ha3bIBAKOT opcaHamu.

3. Ny penieHue cam WM € APY3bSIMHU, Y3HAI0 HOBOE U3 Y4eOHUKA (IOUCK
peLieHus )

- Y pa3HbIX pacTeHHI BCTpeUaroTcs pa3Hbie opranbl. [TocMoTpuTe Ha pUCYHOK 3
Ha cTtpaHule 54. [lepeuncnure HapruCcOBaHHbBIE OpraHbl. Kakne n3 HUX ecThb y
I[BETKOBBIX pacTeHMit? (BCe: M0, IBETOK, JIUCT, CTeOEIh, KOPCHB)



- A terieps ompoOyeM MOHATh, KAKUE 33]]a4H BBIMTOTHSIET KXl U3 OPTaHOB.
JlaBaiiTe BBITIOJIHMM 3aJIaHME Ha CTpaHuIle 55 yuyeOHuKa. 3/1eCh OMMCaHbI 3a/1a4H
Pa3HbIX OPraHOB I[BETKOBOI'O PACTECHHUS — HAJO MOHATh, I'/ie Kakoi oprad. (1 —
KOpEHb, 2- JINCT, 3 — cTeOeINb, 4 — IIBETOK, 5 — IJION)

4. He mory noHsiTh (Mpo0JieMHasi CUTyaIus1)

- A Tenepb CKaKUTE MHE, KaK Bbl JyMaeTe, y BCEX JIM PACTEHUI Ha IUIAHETE €CTh
Bce 3TH opranbl? Hanpumep, y Bcex 1M €cTh IIBETOK? (BapUaHThl OTBETOB)

- ¥ Bcex M ecTb KOpHU? (BapUaHThI OTBETOB)

- Ctebmu v muCThs? (BapUAHTHI OTBETOB)

- Ha camomM pnene, y pa3HbIX ITpynn pacTeHUN pa3HbId HAOOp OpraHoB. DTO
3aBUCHUT U OT TOT0, TJI€ )KUBET PACTEHUE U HY’KHBI JIM €MY T€ WJIA UHbIE OPraHbl, U
OT TOT0, KaK JIaBHO 3Ta rpymnna pacTeHU NOsIBUIACH HA IUIAHETE — YEM PaHbIIE,
TEM MPOILE YCTPOEHO PACTEHUE U MEHBIIIE Y HETO OPTaHOB.

5. Ay pemeHue caM WiM ¢ APYy3bsIMH, Y3HAI0 HOBOE U3 YUeOHMKA (IOUCK
pelIeHus )

- [Ipomie Bcero ycTpoeHsl BOJOPOCIH — Y HUX HET HUYETO — HU JIUCThEB, HU
cTebieit, Hu KopHeil. [locMoTpuTe Ha PUCYHOK 2 Ha cTpaHulle 54 U MONpoOyiTe
OOBSCHUTD, TOYEMY BOJOPOCIISIM HE HYKHBI 3TH opraHbi? (y BOJIOPOCITH JIOCTYII K
BOJIE Y BO3/IYXY Y BCEX KJIETOK T€Jia, Y HA3€MHBIX PACTEHUI BOJIA MO/ 3€MJIEH, a
BO3JIyX HaJl 3eMJIEH — MOSABJISIFOTCSL OPTaHbl JIJIsl TOTO YTOOBI MOTJIONMIATh BOY U
pacnpenensaTh €€ o BCeM KJIIETKaM U JUIsl TOro, YTOOBI MOMIONIaTh ra3bl U
pacnpenensaTh UX; BOJA BsI3Kas U IEPKUT TEJIO BOJOPOCIN — HE HYXKEH CTeOeIb
JUTSL OTIOPBI, Y HA3€MHBIX BO3JIyX CaM HE JEPKUT — 00pa3yeTcsi cTeOeb)

- YV Ha3eMHBIX paCTeHHI HAUMHAIOT POPMUPOBATHCS OpraHbl, HO HE Cpa3zy.
[IpounTaiiTe nepBbIit ab3all Ha CTpaHUIE 53 U 3aNOJHUTE TAOJUITY B 3aJjaHUH 1
pabouelt TeTpaau, 4TOObI MOHATH, Y KOTO YTO €CTh. (YUEHUKH BBIMOJIHSIOT
3aJlaHue)

- [Toka BBI 3am0JTHSITN TaOIUITY, BBl JJOJDKHBI ObUTH 0OpaTUTh BHUMaHHUE Ha TO,
YTO YaCTh PACTEHUN PA3MHOXKAETCS CIIOpaMH, a 4acTh cemeHamu. Kakoi crioco0
Pa3MHOXEHUSI UMEET TpenmyIecTa? (CeMeHaMu)

- [Touemy? (cems 3aIUIEHO TIJIOTHOM 000JIOYKOM U UMEET 3arac MUTaHus, a
criopa HeT)

- A yero obpasyercs 0oibiiie, CeMsIH WK criop? (Crop)

- [Touemy? (moTOMy 4TO y COp TOPa30 MEHbIIIE IAHCOB Ha BBDKUBAHUE, U UX
HaJI0 TOpa3io OOJIbIIE CO3/1aTh, YTOOBI XOTh KTO-TO BBIKHI)

6. 51 TpeHupyrOCh (MEPBUYHOE 3aKPeIIEHHE)

- [TocmoTpute Ha pucyHok 1 Ha ctp. 53. K kakoil rpynmne OTHOCUTCS KaXI0€ U3
HUX? (XBOMHBIE, IBETKOBBIE, MAIIOPOTHUKH, BOJJOPOCIH)

— KT0 13 3TUX pacTeHuil pa3MHOXKAETCS CIIOpaMu, a KTO CeMEeHaMH? (CeMeHa,
CEMEHa, CIIOPHI, CIIOPHI)

- BoimonnuTe 3aganue 3 u3 paboueil TeTpaau, UCOIb3Ys TEKCT yueOHUKA.
(kpaTKOe 00CYKIeHHE PE3YIBTATOB PA0OTHI)



7. Pacckaxy 0 pe3yJbTaTax (MTOr yPOKa)

JlaBaiiTe MoABEEM UTOTH TOTO, YTO MbI CETOAHS Y3HAIU O CTPOEHUHU PACTEHHM.
Kak Ha3biBaroTcs ux yacTu? (oprassl). Y BceX JM pacTEHUN BCE OPraHbl
onvHakoBbl? (HeT) Kakue opranbl €CTh Y IBETKOBBIX PacTeHH? (KOpeHb, CTEOEb,
JIUCT, LIBETOK, M0/, ceMs). Kakue 3aaun BRIMOTHSAET KaXKblid U3 3TUX OPraHOB
(Y4eHUKH Ha3bIBAIOT 33J1a4U OPTaHOB PACTEHUS)

- Uto Bam noHpaBuiioch Ha ypoke? (ILIkonbHUKY AensTcst CBOMMU
BIICYATIICHUSIMHU. )

Jlomawnee 3a0anue. 3anaHue BHU3Y Ha CTP. 55 (IOUCK OMIMOOK B PUCYHKE

Koctn). 3aganue 3 B paboueii TeTpaim.
Nudopmanus nist yuurtens (0TBeThl Ha TPyAHbIe BONIPOCHI M 3aJaHUA).
PabGouyas Terpaan:
B 3amanuu 1 3anonHeHHas TabIuIla JOKHA BRITJISIICTh CIETYIOIIMM 00pa3oMm:

OpraHbl BOJOPOCIH MXHM | NAOPOTHHUKHU TOJIOCEMEHHBIE LIBETKOBBIC
cTebeb - + + + +
Jluct - + + + +
Kopenn - - + + +
[nmka - - - + -
IIBeTOK - - - - +
[Tnox - - - - +
Cems - - - n n
Crniopbl + + + - -

B 3agannu 2 HY)KHO COeAMHUTH (Ppasbl C PUCYHKAMHU:

Het HuKakux pa3BUTBIX OPraHOB, Pa3MHOXKAETCS CIIOPAMHU — C PUCYHKOM BOOPOCIH
namuHapuu; EcTb cTe0in U IMCThS, HO HET KOPHEH, Pa3MHOKAETCs CIIOpaMH — C PUCYHKOM
MX0B; EcTb KOpHH, CTEOIN U IUCThS, PA3MHOXKAETCS CIOPAMU — C PUCYHKOM MaroOpOTHUKA;
Pa3mHokaeTcst ceMeHaMu, KOTOpbIe 00pa3yroTCsl B IIUIIKAX — C PUCYHKOM JIMCTBEHHHIIBI;
Pa3MHoOaeTcs ceMeHaMu, €CTh LIBETKU - C PUCYHKOM OepéE3bl.

B 3apanunu 3 HapucoBath Haio 1- nHcT, 2 — IBETOK, 3 — KOpeHb, 4 — credenb. K pucyHky
IUI0J]a HY’)KHO HalKcaTh KPaTKOE ONMCAaHUE, HAIIPUMEp, TaKOE: TUIOJ — OpraH pacTeHHUs, KOTOPBIN
oOpa3yeTcs Ha MECTE LIBETKA U CITYXKHT JUIsl 3aIUThI U PaCTIPOCTPAHEHUSI CEMSIH.

Ypoxk 16. PaznooOpa3ue pacreHuii

HNudopmanus ans yuureasi:  OxapakTepusyeM coJiepKaHue YpOKOB Oosiee moAapoOHO s
YUUTEINS, XOTs OOJIbIIasi YaCTh U3JIaraéMoro 3/1eCh MaTepuana MpUroAUTCs yYUTENI0 TOJIbKO B
TOM CJIy4ae, eClIM B KJacce YIYEHUKH MPOSBAT JIIOOOMBITCTBO U OyyT HHTEPECOBAThCSA
0IpOOHOCTAMH, BBIXOASIIUMU 32 IPEEIIbl 1aXke MaKCUMyMa B HadajabHOU mikosie. Eme pa3
HallOMUHAEM, YTO U3JI0KEHHBIE B METOAMYECKOM MOCOOUH CBEJICHUS HE pacCCUMTaHbl Ha
BOCIPOM3BE/ICHUE IIKOJIbHUKaM!

B napctBe pacTeHuii BBIAEIAIOTCS TPU MOALIAPCTBA: HACTOAIINE BOJOPOCIH, KPACHBIE
BOJIOPOCIIH U BbICIIKE pacTeHus. [lepBble 1Be rpynnbl 03HAKOMUTENIBHO MPOXOAST JaXKe B
HIKOJIBHOM Kypce OMOJIOTHH.

HampotuB, TpeTbe moAanapcTBO OTAEIEHO OT ABYX JIPYTUX SIBHOM IpaHuiei. Pazmnune
COCTOMT B CYILIECTBOBAHUH Yy BBICIINX PACTEHHI HACTOSIINX TKaHEH (Ipyni KIETOK,
BBITMOJHSIOUINX CXOHbIE (YHKIIMH) U BET€TaTUBHBIX (TO €CTh MPSMO HE OTHOCAIINXCS K
Pa3sMHOXKEHHUIO) OpraHoB (1Mo0er, TO eCTh CTE0ENb € JINCTHIMH U KOPEHD).

Briciive pacteHusi COBEpUIMIIN BBIXO/ Ha CyIIy (T1€ OHU COOCTBEHHO M CTAJIA BBICIIUMHU).
EcrecTBeHHO, reHepaIbHOMN JIMHUEH YBOJIOIUH BBICIINX PACTeHUN Obl1a BBIpaOOTKa
MIPUCTIOCOOJICHUH K cymie. BaxkxHeWIUMH MPUCIIOCOOIEHUSIMH K CyXOIyTHOMY 00pa3y >KU3HU
ObUIO MOsIBJIEHUE OpraHoB. BemomuuTe 3aganue Ha cTp. 54 B ypoke 15. Y BoaHbIX oOuTaTenen




JOCTYT K BOJIC ¥ BO3YXY UMEIOT BCE KJIIETKH T€Ja, a Y HA3eMHBIX PACTEHUI BO/Ia HAXOIUTCS MO/
3eMJIEN B MMOYBE, a BO3yX HaJ 3eMJIEH. BOT 1 MOSBIAIOTCA B 3BOJIIOLIMKM OpPraHbl, KOTOPHIE
MOTJIONIAIOT BOJY MO/ 3eMIIEH (KOPEHB), MEPEHOCST BEIIECTBA OT KOPHEH K JIUCThSIM M 00paTHO
K KOpHSIM (cTe0eb), MOTJIONIA0T T'a3bl U3 BO3yXa U yJIAaBIMBAIOT CBET (JIUCT).

OnHako eMHOM JIMHUU SBOJIOIMHU, KaK TAKOBOH, HE MOJIy4niochk. [leno Bot B uem. Eme y
BOJIOPOCIIEH B )KU3HEHHOM LIMKJIE CYIIECTBOBAJIO Pa3INYMe MEX/1Y IMOJIOBBIM (OAMHAPHBIN HaOOP
JHK) u 6ecnionsim (nBoiinoit Habop AHK) nokonenusimu pactenusl.

VYike y npeKoB BBICUINX PACTEHUI TaKOe YepeOBaHKEe TOKOJICHUHN MPeoNPeIeIHIIO IBe
JUHUH SBOJTFOIMH BBICIIMX PACTEHUH. Y OJHUX U3 X TTOTOMKOB IIPOU3O0ILIO YKPYITHEHUE
MIOJIOBOTO MOKOJIEHUs ¢ oguHapHbM HabopoMm JJHK u ymenbuienue, ynpomienue 6ecrnonoro. 3ta
JUHHMS PUBEJIa KO MXxaM. MXH CMOTJIIM OCBOUTH B HACTOSIIIEE BPEMSI TOIBKO IOCTATOYHO Y3KHUI
CHEKTp cpea — 0osoTa, Gepera pek, Apyrue BiaxkHble Mecta. OHM HUKOTAA HE JOCTUTAIOT
OO0JIBIINX Pa3MEPOB, a X OECII0JIOe MOKOJICHUE — BCETO JIUIIb KOPOOOUKa Ha HOXKKE.
HemanoBaxHol mpUUMHOM, MEIIAIOIIUM UM OCBOUTH CYIILY, SIBJISIETCS OOJIbIIas 3aBUCUMOCTD UX
Pa3MHOXKEHUS OT BOJBI U OTCYTCTBUE HACTOSIINX KOPHEH (y HUX €CTh JIMIIb HE OYCHb
MPUCTIOCOOJICHHBIE IJISl 3TOM 1eNT PU30UIBI).

Bropas nmuHus 5BOMIONNH — C IPeodiafanueM OecIiooro nmokojieHus. IMeHHO OHHM IIHMPOKO
paccenuIuCh M0 MOBEPXHOCTH CYIIIH.

Mx# — e1lie IOYTH CIIOCBUIIHEIC pacTeHus. [lpyrue oTaebl BBICIINX PACTCHUN, HAIPOTHB,
UMEIOT Y€TKO BbIPAKCHHbIE TKaHHU.

Txanb — EMeromIast 001Iee TPONCXOKACHNUE CUCTEMA KIIETOK M CBS3BIBAIOIIETO UX
MEXKJIETOYHOT'O BEIIECTBA, BHIMOIHSIIONIAS €AUHYI0 PYHKINIO (MU eIuHbIe (YHKIUHN) B
opraamu3me. [IpuMepsl TKaHU — TOKPOBHAS TKaHb, TIOKPHIBAIOIIAS PACTCHUE CHAPYXKH,
MPOBOJIIAs TKaHb, TPOHU3BIBAIOIIAS CTEOEIb U COCTOSIIAs, HAIIPUMED, U3 COCYIIOB IPEBECHHBI,
MPOBOJISIIIUX BOJY OT KOPHS K JIUCTBSIM.

U3 rpynmsl pa3HOOOpa3HBIX TKaHEW CKIIAJbIBAIOTCS OPTaHbl, BHIOIHSIOIINE PSIJT
onpeAcnéHHbIX QYHKINN B opranuzMe. OpraHamu SIBJISTFOTCSI KOPEHbB, CT€0CITb, JIUCT, IIUIIKA,
I[BETOK, ILJIOJI, CEMsI.

B xo7e sBoIOIIME BHAaYaJe MPOU3O0IILIO YCOBEPIICHCTBOBAHNE OPTraHU3AINN BET€TaTUBHEIX,
U JIUIIB 3aTEM — TeHEPATUBHBIX (CBA3aHHBIX HAMPSAMYIO C Pa3MHOKEHUEM) YacTei pacTenus. Tak
YTO, HAIIPUMEP, XBOIIK UMCIOT CTPOCHHE TeJIa, OJIM3KOE K TAKOBOMY I[BETKOBBIX, @ TAMETHI Y HUX
CO3PEBAIOT B MOJIOBBIX OpraHax, TAKUX XKe MO CI0KHOCTH, KaK, HapuMep, y OypbIX BOJIOPOCIIEH.
CaMu raMeThl HIMEIOT, KaK Y BOJIOPOCIICH, KTYTHKH.

OxkoHyaTenbHas «IO0JENKay Pa3MHOKEHHUSI PACTEHUH MpUBeTa K BOSHUKHOBEHUIO CEMEHH Y
TOJIOCEMEHHBIX (XBOWHBIX) PACTCHHM, I[BETKA U TUIO/A Y IIBETKOBBIX MIIA MTOKPHITOCEMEHHBIX
(cM. mHpOpMaIUo I yauTens B ypoke 15). lHTepecHo, 4To cemsl y pacTeHUi BO3HUKIIO
MIPUMEPHO TOT/IA JKe, KOTJa Y TIO3BOHOYHBIX — STHIIO C 3apPOJIBIIIECBBIMA 000I0YKaMHU — B KOHIIE
aJIE030MCKOM IPBI.

ean ypoka: mo3HaKOMUTb C OCOOCHHOCTSIMH Pa3HbIX IPYIIN PACTEHUU.

MuHUMYM: yMETh NEPEUUCISATh OCHOBHBIE TPYIIIbI PACTEHUN U TPUBOAUTH MX
puMepbI (BOJOPOCIH, MXH, TAIIOPOTHUKOOOPa3HbIE, XBOWHBIC, IIBETKOBBIC); 3HATH
CHIOCOOBI OMBUICHUS I[BETKOBBIX PACTEHUH U CIIOCOOBI pacipOCTPaHEHUS CEMSIH.

MaxkcumyM: 3HaTh 3HaUE€HUE BOJOPOCIIEH KaK MUILIEBBIX OOBEKTOB, 3HAUCHUE
Mxa-cparHyMa Kak UCTOYHMKA Top(a; 3HaTh OCHOBHBIE MECTa OOUTAHUS Pa3HbIX
IpyMI paCTeHU, Ha3bIBaTh OCHOBHBIE )KM3HEHHBIE ()OPMBI Pa3HBIX TPy
pacTteHuil (TpaBIHUCTBIEC, KYCTAPHUKHU, ACPEBbA); YMETh OOBACHATH, IOYEMY
XBOMHBIE JIEPEBbsI OOBIYHO HE JHCTONAIHBIE.

Tun ypoxka: ypoK OTKpPBITHSI HOBBIX 3HAHUM.



Matepuanbl u 060pynoBaHue: yueOHUK (c. 56-59), mnakaTel ¢ n300pakeHneM
pacTeHUl pa3INYHBIX IPYIII, IPUMEPBI KOMHATHBIX PACTCHUM, MPE3CHTALIS
PowerPoint mo Teme ypoka Ha caiiTe u31aTeabCTBa.

Xonx ypoka

1. BcnoMUHaI0 TO, YTO 3HAIO (AKTYyaJU3alusl 3HAHU)

- Korja Ha nponuiom 3aHITHH Mbl TOBOPHIIA O CTPOEHUU PACTEHUIMA, MBI
TOBOPWJIM O HECKOJIBKUX TPyMMax, OTIIMYAIOUXCs 0 cTpoeHuto. KTo Moxker
MEPEUHUCIUTD ITU TPYMIbI? (BOAOPOCIH, MXH, MAIIOPOTHUKH, XBOWHEIE,
IIBETKOBBIC)

- CeroaHs Mbl MOoApoOHEE TOTOBOPUM MPO KAXKIYIO TPYIIY U €€ 0COOEHHOCTH.

2. He Mmory noHsiTh (mpo6yieMHasi CUTyaIus)

- Haunewm ¢ Bogopocnen. [louemy OHM Tak Ha3bIBalOTCS, KaK BBl AyMaeTe?
(>KMBYT B BOJIE)

- 3HauuT 11000€ pacTeHUE, KOTOPOE KUBET B BOJIE — 3TO BOJOPOCIIb.
[TpaBmiibHO. (YYEHUKH BBICKA3bIBAIOT Pa3HbIE MHEHUS, KOTOPbIE MOTYT HE
COBIIQ/IaTh)

Hudopmanus nas yunrensi. Eciu ecth BO3MOXHOCTD, YUUTEIh TOKA3bIBACT,
HaIrpuMep, SJI0JICI0 B aKBapHyMe WU B OaHKe ¢ BOJOI U roBopHT: «BoT pacTenue,
KOTOPOE XHUBET B BOJIE. ITO HABEPHOE BOJOPOCIb.)»

- [TonucTaitTe Ham yueOHUK Ha cTp. 56-59 U MPEANnonoKUTe, 4eM Mbl CETOTHS
3aiiMéMcs. (MBI BBISICHUM, YEM BOAOPOCIH OTJIMYAIOTCS OT APYTUX pacTeHUil. Mbl
OyaeM roBOPUTH U O IPYTUX PACTEHUSIX, UX OTIUYUSAX )

3. My pemeHue caM WM ¢ APY3bSIMHU, Y3HAIO HOBOE OT YUHuTeJsl (IIOMCK
peLieHus )

- BonpmmHCTBO BOIOpOCTIEH — 3TO BOJIHBIC OOMTATEIN, OHU BCTPEYAIOTCS U B
MODSIX, ¥ B IPECHBIX Boax. Ho Ha camMoM jere, HEeKOTOpbIe BOJAOPOCIH BOMIPEKH
HA3BaHUIO MOTYT KUTh M Ha CYIIIE — HAIlpUMeEpP, OHU 00pa3yroT HAJIEThI Ha KOpe
JIEPEBHEB.

- Kak BBI qymaeTe, MOTYT JIM B BOJIC KUTh PACTCHHS IPYTUX TPy — HE
BOJIOpocin? (BapUaHThI OTBETOB)

- B Bosie BcTpewaroTcs v MarmopoTHUKH, U IIBETKOBBIC PACTECHUS — BCIIOMHUTE,
HaIrpuMep, PO KYBITMHKH WJIU JTOTOCHL. TO €CcTh, HE BCe T€ PacTEHHUS, YTO B BOJEC —
Bojopocii. Kak e moHsATh, 4TO mepea BaMyd UMEHHO Bojgopociu? J{iis aToro
BCIIOMHHUTE MPOIUIBINA YpOK. UTO OTIMYAET BOJAOPOCITH IO CTPOCHHIO? (Y HUX HET
OpraHOB)

- CoBepiieHHO BepHO. Bee Bojjopocin 00beAuHSET TOT (DAKT, YTO OHU OYCHD
MPOCTHI IO CTPOCHUIO. HO BHITIISIETh OHU MOTYT OYEHB TIO-PA3HOMY.

- [TocMoTpuTe Ha pUCYHOK | — KaK¥e BapUaHThl BHEITHETO BUJIA BHI MOXKETE
Ha3BaTh? (OJHA KJIETKA, MHOTO KJICTOK, HUTH, TIJIACTUHKH )

- Bomopocau MoryT mpUKpeIuIaThCs KO THY BOJIOEMOB, @ MOTYT IIJIaBaTh B
TOJIIIIE — OCOOCHHO OJTHOKJIETOYHBIE. KOT/1a 0THOKJIETOYHBIX BOJIOPOCTICH
CTAaHOBHUTCS OYEHb MHOT'O, OHH JIa)K€ MEHSIOT IIBET BOJIBI — MBI TOBOPHM, UTO BOJIa
IIBETCT.



- Kak mymaete, MOXET JIM YEJIOBEK KaK-TO UCIIOJIb30BAaTh BOJAOPOCIIN B CBOEH
)u3Hu? (pa3Hble MHCHHS, YIIOTPEOISATH B MUIILY, CBIPLE IS JICKAPCTB | T.I1.)

- HexoTopsie Bogopociu cbeT0OHBI — MOPCKasl KanmycTa, MOpCcKo# canar. U3
HEKOTOPBIX JIFOJIA HAYUYUITUCh BBIJCISTH JIGKAPCTBEHHBIC BEIIECTBA U KPACUTEIH.

- Crnenytomiasi rpymnima, ¢ KOTOpo Mbl o3HaKOMUMCS — MxH. [locMoTpuTe Ha
pucyHok 2. ECTb 11 Ha pUCYHKE KpYIHbIE JPEBECHBIE PACTEHUS UIH KYCThI? (HET)

- [ToroMy YTO MXUM HUKOTI/Ia HE BbIpacTaloT 00JbIIMMU. KTO MOMHHUT, Kakue
OpTraHbl €CTh Y MXOB? (CTEJIM U JIUCThSI, KOPHEH HET).

- Kak pazMmHoxaroTcst Mxu? (criopamu). A Tenepb OTBEThTE Ha BTOPYIO YacTh
BOIIPOCA BHU3Y CTPAHUIIBI 56 — MHOTO JIM CIIOp 00pa3yeTcss y MX0B? (MHOTO)

- [Touemy? (MOTOMY YTO CITOPBI TUIOXO BBIKUBAKOT)

- Haiinure B paznene ¢ onucaHneM MXOB Ha CTpaHHULE 56, B KAKUX MECTax
oOuTaHus 00BIYHO BCTpeUatoTcst Mxu? (OOJIBITMHCTBO BO BJIIAYKHBIX MECTaxX
oOuTaHus)

- KTo-H1OYyAb MOXKET MPenronokuTh, C 4YEM 3TO CBA3aHO? (UM HY>KHA BOJA JJIs
YKU3HH)

- OTO OTOMY, YTO JUIsI Pa3MHOKEHHs MXaM Hy>kKHa Boja. Hekoropsie Mxu
pacTyT npsMo Ha 00JioTax — Hanpumep, cgaruym. [IpounTaiite B yueOHuKe po
MXH.

- Yro BBI y3HaIM PO c(harHyM U3 NPOYUTAHHOTO B YUEOHHUKE — KAK €T0
UCIIOJIB3YET YeIoBeK? (KaK MICTOUYHHK TOJIE3HOT0 UCKOMaeMoro — Topga)

- Topd obpazyercs, korga cparuym otmupaet. Ero octatku He CTHUBAIOT, Kak
3TO OOBIYHO MPOUCXOAUT C PACTEHUSIMHU, & HAKAIIMBAIOTCS U CIIPECCOBBIBAIOTCH,
MOCTENEHHO 00pa3ys roproyee Mnoje3Hoe uckonaemoe — Topg.

- A ceriyac mpoOYXTANTE pa3Aes Mpo NATOPOTHUKH, XBOLIU U TJIAYHBI HA
cTpaHuile S7.

- YTo BBI y3HAIM [IPO MECTa OOUTAHUS ITUX pacTeHUN? (B OCHOBHOM, BJIa)KHBIC)

- IIpo ux o6nuk (ku3HEeHHBIE (OpMBI)? (B OCHOBHOM TPaBbI, HO ATIOPOTHUKH
OBIBAIOT JPEBOBUIHBIMU).

- B n1peBHOCTH, COTHM MUJIJTMOHOB JIET Ha3aJ IPEBOBUIHBIMU ObLIN U XBOIIH C
IUIayHaMH, HO OHU BBIMEPJIM, KOT'/1a Ha CMEHY UM MPUILIK 00Jiee BHICOKO
pa3BUTHIE PACTEHUS C APYTUM CIIOCOOOM Pa3MHOKEHHUS.

- OTBeThTE Ha BONPOC MOJ PUCYHKOM 3. UeM OTauvaroTcs
NaroOpOTHUKOOOpa3HbIe OT MXOB 0 HAOOPy opraHoB? (y HUX MOSBIISIIOTCS KOPHU)

- A no cnoco0y pa3MHOXEHUSI OHU OTIUYar0TCs? (HET, MaOPOTHUKOOOpa3HbIE
TOKE PA3MHOMKAIOTCSI CIIOPaMHU )

- A y KaKoii rpyIbl NOSBISIIOTCSA ceMeHa? (Y XBOMHBIX)

- B otnnume ot nanopoTHUKOOOPa3HBIX U MXOB, XBOMHBIE — 3TO JAEPEBBS U
KyCTapHUKHU, HO He TpaBbl. O/iHA U3 0COOCHHOCTEN XBOMHBIX — X JUCThS. KTO
CKa)KeT, KaK OHU BBITJISAIAT U KaK MbI UX Ha3biBaeM? (XBOMHKH WJIM XBOS — y3KHE,
TOHKHE, KECTKNE, BOCKOBBIE).

- Takoe HEOOBIYHOE CTPOCHHE JTUCTHEB IIOMOTAET XBOMHBIM JIEPEBbSIM
NepeXUBaTh HEJAOCTATOK BJIAarv B 3MMHeEe BpeMs. Becnomuute, mouemy y
JIMCTBEHHBIX J€PEBBEB OCEHBIO MPOUCXOAUT JIMcTONaA? (B MEPBYIO OUYEPED
IIOTOMY, YTO Y€pe3 IIUPOKYIO MOBEPXHOCTh JIMCTHEB JIETKO MUCHapsIeTCs BOJA, a



HOBOM BOJIbI 3MMOM HET — OHA 3aMeP31Uasi, U JEPEBO MOXKET 3aCOXHYTh, €CIIU BCS
BJara yuaer uyepes nuctbi. [loaromy nuctesa Hago coOpocuts. Ele BapuaHTh
OTBETOB — YTOOBI CHET HE 3aJIEPKUBAJICSI U BETKU HE YTSXKEISUIUCh U UTOOBI
n30aBUTHCS OT HEKOTOPBIX HEHYKHBIX BEILIECTB, KOTOPbIE HAKAIUIMBAIOTCS B
JUCTHSIX K OCEHN).

- [Touemy xBOO cOpachIBaTh HE HaA0? (JINCThS MAJIEHBKHUE U Y3KUE — UCTIAPEHUE
MaJIeHbKOE).

- Kpome Toro, XBosi NOKphITa CIEHUAIBHBIM BOCKOM, KOTOPBIM TOXKE 3aIlMILACT
ot ucnapenus. Ho He y Bcex XBOMHBIX 3TO Tak. Hanmpumep, y TMCTBEHHULBI
MSTKHE XBOMHKH, U OHA COPachIBAET X HA 3UMY.

4. 51 TpeHNpYIOCH (MIePBHYHOE 3aKPeIIeHHe)

OTkpoiiTe pabouyio TeTpaab U BBIMOIHUTE 3a1anue 3. [lepBolit paa ucnpapiseT
npenioxenus 1-4-7, Bropoit psan — 2-5-8, tpetuii psag — 3-6-9. [Totom BmMecTe
IpOBEpPUM. (YUEHUKHU BBIMOJIHSIOT 3aJaHHE)

5. AWy pemeHue caM WM € APY3bsIMH, Y3HAK0 HOBOE OT YUMTEJIA (IIOMCK
pelIeHus )

- Camas Oouiblasi TpyIina pacTeHui — HBETKOBbIE. X Oosible MOJI0BUHBI OT
BceX pacteHuil Hamiel rianeTsl. Oxono 260000 onurcanubix BuaoB. Ho ux Beex
00BbEeIMHAET HAJIMYME OCOOBIX OPraHOB PA3MHOMKEHUS, KOTOPBIX HET Y APYTUX
PacTeHM — YTO 3TO 3a OpraHbl? (LIBETKU U ILJIOJIbI)

- [TocmoTpuTe Ha pUCyHOK 5 Ha cTpaHuIEe S8 U HA30BUTE BCE LIBETKOBBIE
pacrenus (a, B, T, 1, €)

- Bol BUAMTE, YTO Y OJJTHUX LIBETKOBBIX LIBETKH 3aMETHBI Cpa3y, OHU SIPKUE,
KpYyIHbIE, & y IPYTUX MOYTH HE 3aMETHBIE, KaK y Oepe3bl WM 3/1aKa.

- UTOOBI MOHATH MOYEMY LBETHI BBITJIAIAT MTO-Pa3HOMY, BCIOMHUM, KaKue
3a/1aun y 1iBeTKa? (pa3MHOXKEHUE).

- Yto6b!I poun30111710 00pa30BaHUE CEMEHHU, U3 KOTOPOTO BBIPACTET IOTOM HOBOE
pacTeHue, 4To CHavyalia JOJHKHO Npou30iTH? (IbLIblia JOJIKHA MTONAcTh C OJHOTO
[[BETKA Ha IPYToi)

- [Iponiecc nepeHoca npuUIbLbI Ha3bIBAETCS ONblIEHHEM. Kak MOKeT IbuIbLa
MOTIACTh C IIBETKA Ha LIBETOK? (BETep, HACEKOMBIE U JPYT'He KUBOTHBIC)

- Kak nymaere, sspkue KpynHbIe LIBETHI IPU KAKOM CIIOCOOE OMbLICHUS?
(’KMBOTHBIMHU )

- Urto emre, KpoMe LIBETa U pa3MEPOB, MOKET MPUBJIEYb ONbUIMTENSA? (3am1ax)

- Ecniu pactenne onbuiseTcst BETpOM, EMY HYKHO TPATUTh CUJIbI HA CO3JaHue
KPYIHOTO SIPKOT'O M MAaXHYIIETo BETKA? (HET)

- [TosTOMy y BETpOONBUIAEMBIX PACTEHUI IIBETKH MEJIKUE U HEB3PAUHbIE.

6. 51 TpeHnpyrOCh (MEPBUYHOE 3aKPeIIeHHE)

- [ToripoOyem ceirpaTh B urpy no psaam. Ilo ouepeau Bel Oynere nucarh Ha
JUCTOYKAX, KOTOPBIE 5 pa3AaM, IPUMEpbl PACTEHUI: NIEPBbIl YETOBEK — HE
LIBETKOBOE, BTOPOI — [IBETKOBOE BETPOOIBUIIEMOE (TO €CTh LIBETKM HE3aMETHBIE),
TPETUI — IBETKOBOE ONBUIIEMOE KUBOTHBIMH, YETBEPTHII — CHOBA HE LIBETKOBOE,



IIATBIMA — BeTpoonslIsieMoe U T.4. 1loBTopsTeca B npumepax Henb3a. Haunnaem o

MOEMY CUTHaIy.

HNudopmanus Aas yuuTes: pa3o0paTh OMIMOKY MOCJe BIOIHEHUS 3aganus. OOCyIuTh
IIPUMEPBI BETPOOIBIISEMBIX PACTEHUN — MHOTHE APEBECHBIE IOPO/IbI, 3JIaKH, OCOKH, KpaIluBa,
MOJI0POKHUK U APYTHE

7. My penieHue caM WM ¢ APY3bsMHU (IOMCK pPelleHust)

- YV IBETKOBBIX PAaCTEHHI €CTh €Ill€ OJHO Ha3BaHUE. MOXeT, KTO-HUOYAb €ro
r7e-HUOYAb CIBIIIAT U MOXKET Ha3BaTh? (BapUaHTHI)

- LIBeTKOBBIE pacTeHHUs €llle Ha3bIBAIOT MOKpbITOCEMEHHBIMU. Kak BbI gymaere,
nouyemy? YTo NOKpHIBAET CEMEHA Y IIBETKOBBIX pacTeHUN? (IIJI0IbI)

- [Inst 4ero Hy X HBbI 1101617 (BapUAHTHI)

- OHM 3aIIMIIAIOT ¥ TOMOTAOT PACIIPOCTPAHEHUIO CEMSIH.

- [TocMoTpuTe Ha PUCYHOK 7 Ha CTpaHHIE 59 U pacCKaKnTe, KaKk
PacCIpOCTPaHAIOTCS CEMEHA 3TUX PACTEHUM M KaK 3TOMY ITOMOTAOT UX IUIOJBI.
CemeHna kieHa? (BETpOM, IO C KPBLJIOM).

- BepHo. Takne KpbUIBIIIKH €CTh Y MHOTHX [IBETKOBBIX PACTEHUM, CEMEHA
KOTOPBIX Pa3HOCATCS BETPOM — HaIpUMep, y Oepesbl, y Bs3a.

- CemeHa ojtyBaHunKa? (BETpOM, IIJIOJ C MAPAIIIOTUKOM )

- CeMeHa psiOMHBI? (MITUIIAMU, CHEJAIOIIMMHU COUHBIN ILJION).

- CouHbI€ TUIOABI MOEAAKOTCS KUBOTHBIMH, CaM IIJI0]T IIEPEBAPUBAETCS, a
CEMEYKO MPOXOJIUT Yepe3 KUIIEUHUK HE MEePEBAPEHHBIM U3-3a INIOTHBIX TOKPOBOB.
MBI TOXe JIFOOMM TaKue TUI0JbI — 3TO U ATO0JIbI, U (PPYKTHI, K OBOIIN, KOTOPBIE MBI
ennuM. Ho He Bce couHble TUI0bI MOXKHO €CTh 0€3 pa300pa, Tak Kak JJIsl OJJHUX
KUBOTHBIX OHH MOTYT OBbITh MOJIE3HBL, a AJIs APYTUX S10BUTHL. [loaTOMY
HE3HAKOMBIE IIJI0JIbI, 1a)KE €CJIM OHU BBITJIAAT KPACUBO, HU B KOEM CIIydae He
CpBIBaTE.

- Kak pacnpocrtpansitorcst ceMeHa pereiHuKa — puCyHoK 717 (3BepsiMu, TUI0/T
LEIUIAETCS KPIOUKaAMU )

- JKMBOTHBIE MOTYT paclpOCTPaHATh CEMEHA HE TOJIBKO IPOIJIAThIBAs UX, HO U
Ha NOBEPXHOCTH TeJia. B 3TOM cilydae 1m1oabl WM ¢ 3alleNKaMH WU JTUIKUE.

8. 51 Tpenupyloch (MepBUYHOE 3aKpeIIeHHe)

- Ceitvac st Oyy Ha3pIBaTh pa3HbBIC IBETKOBBIC PACTCHUS — €CITM UX CEMCHA
pacpoCTPaHSIOTCS BETPOM, BCE BBIAYBAIOT BO3yX U3 JIETKUX, €CIIM BHYTPH
KHIIIEYHUKA JKUBOTHBIX — TIOJHUMAIOT PYKY KO PTY, Kak OyJITO 4TO-TO €IUTE, a
€CJIM Ha TTOBEPXHOCTHU Tejla — OTPSIXHUBACMCS.

Ilomuoop, bepesza, maxk, 1onyx, apoys, ciusa, 00y8aHuUK, BUHO2PAo, KieH,
yepHuKa, 1na, 0y, uepeoa

I/IH(l)OpMaI[I/Iﬂ MJIAA YYUTEJH: J€TH MOT'YT HE 3HAaTh HCKOTOPLBIX IJIOJO0B — TOrJa IOKa3aTh Ha
TUTaKaTe, WM HApUCOBATh Ha JIOCKE U OOBSICHUTD.

9. [IpumMeHsI10 B *KM3HU (MPUMeHEHHe 3HAHUM U YMeHUI)

- Celtyac mpoIry Bcex OTKPBITh pabouue TeTpaau. Bee J0MKHBI BHITTOTHUTS |
3aganue. [lepByro 4acTh 3a1aHus S5 BBINIOJHSIOT T€, KTO CHUIUT 33 MapTOM CIIpaBa, a
MEPBYIO YacTh 3aJaHus 6 Te, KTO CHJIMT 3a MapTOil clieBa.



10. Pacckaxy o pe3ysibTaTax (UTOT ypOKa)

8 v 2 - A @ v v ~

- Y7 Y7 e 7 bofopogin, Mxh, nafiopoTHEAROOGPa3HbIE, XBOIHEIE,
[IBETKOBBIC)

- Uto MBI y3HaIH 00 OIBUICHHUH IIBETKOBBIX pacTeHUI? (OTBEUAIOT T€, KTO JCIIall
IICCTOC 3a/IaHKC)

- UTo MBI y3HAJIHM O PacIPOCTPAHCHHUH CEMSIH IIBETKOBBIX pacTeHUI? (OTBEYAIOT
TE, KTO JIeJiaj ISITOS 3a/IaHne)

- Uro Bam nonpaBmiochk Ha ypoke? (IIIKOIbHUKHN AETIATCS CBOUMHU
BIICYATIICHUSIMHU. )
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Nudopmanus nist yaurtens (0TBeThbl Ha TPYAHbIE BONIPOCHI M 3aIaHUSA).

PabGouas Terpaan:

B 3amanuu 2 ciemyer HyMepoBaTh TPYIIIEI PACTEHUH CIIEAYIONUM 00pa3oM. 1- Bogopociu, 2
— MXH, 3 — IanopoTHUKOOOpa3Hble, 4 — XBOWHBIE, 5 — 11BeTKOBbIE. HOBBIE 0OCOOEHHOCTH
HOSIBJISIFOTCS] B CTPOCHUHU U Pa3MHOXEHUM Ka)KJ10i TPYIIIBI [0 MEPE UX YCIOKHEHUS: Y MXOB
HOSBIISIOTCS] OpPraHbl JIUCT U cTe0eNb, Y MallOPOTHUKOOOPA3HBIX — KOPEHb, Y XBOWHBIX — CeMs, a
y LIBETKOBBIX — IIBETOK M ILJIOJ.

B 3aganun 3 10mKHBI ObITH HAaNMCaHBI cieaytonye (Gpassl (3TO JIMIIL OUH U3 BApUAHTOB
UCIIPABJICHUS, MOT'YT ObITh Y UHbIE IPABUJIbHBIE BAPUAHTBHI):

1. Bonbias 4acTh BOJIOPOCIIEH )KUBET 6 ooe.

2. MHozue BOIOPOCTH HECHEOOHBI JIJISl YEIIOBEKA.

3. 'oproyee nose3Hoe uckomnaemoe Topd oOpasyercs U3 mxos.

4. MXU NpeAIovnTAIOT 81dXHCHble MECTa OOUTAHUSI.

5. Bce XBolM ¥ N1ayHbl — HEBBICOKHE TPABBI.

6. [TanopoTHHKH, XBOILY U IJIAyHbl PA3MHOXKAIOTCSI CIIOPAMHU.

7. Cpeny XBOMHBIX PACTEHUH BCTPEUYAIOTCS MOIbKO NEPEBbSI U KYCTAPHUKH.

8. JIncThs 6OBIIMHCTBA XBOWHBIX PACTEHUN UMEIOT (POPMY U2O0IOK.

9. He 6ce XBOWHBIE PACTCHHS BEYHO3EIEHBIE.

B 3ananunu 4 oTBET — NaOPOTHUKOOOPA3HEIE.

B 3aganuu 5 criefyeT coeMHUTD: PUCYHOK BSI3a — C PUCYHKOM, H300pakaroliM MTOPHIB
BETPA, OPEXH JICIIUHBI — C PUCYHKOM OEJIKH, Yepey — ¢ N300pa’keHUEM KOPOBBI, a MTUILY
COEJMHHUTH C ITyCThIM KBaJPaTOM, B KOTOPOM M300pa3uTh, HAIPUMED, IPO3/b PSIOUHBI.

B 3amanuu 6 Tabmuua 10JKHA BRIMISLIETH CIETYIOMUM 00pa3oMm:

¢ |8(

San ¢ 3. qh

IIpu3naku OnbleHne BETpoM OnblneHne )KUBOTHBIMU
SIpknii OKOJIOLBETHUK Hem Ectp

Hannune HekTapa Her Ecmy

KonnuecTBo NbuIbLIbI Ouenb MHO20 He oyenn MHOrO

Pa3mep u macca nblIbLbL Menkas, nézkas KpynHas, Tsokenas, 4acTo JUIKas

TekcT co BcTaBKaMHU CJeAYIOUINM 00pa3oM:
[[BeTKH, KOTOPBIEC OMBUISIFOTCS KUBOTHBIMU, JOJKHBI OBITh KPYITHBIMU U SIPKUMH TSI TOTO,
umoobl npusieyb BHUMAaHUe Onvlaumene, 4nmodwvl ux OvLIO 1e2ko Hatmu. Y 1IBETKOB,
OTIBUISIEMBIX BETPOM, HET HEKTapa, NOMoMY 4mo UM He HA00 npusiekams dxcusomuuix. l{BeTkam,
KOTOPBIE OMBLISIOTCS )KUBOTHBIMHU, HE HY)KHO CO37aBaTh OY€Hb MHOTO TBIIBIII, TOTOMY YTO
JHCUBOMHBLE 8 NOUCKAX HEKMApa nepeHecym nviivyy Ha opyeoe pacmenue. 11bUIbla y IIBETKOB,



KOTOPBIC ONIBIIIAIOTCA BETPOM, JOJIKHA OBITH JIETKOM ¥ MEJIKOM JJId TOrO, YTOOBI 1€2KO
nePerHoCcuUnbvCsl.

Ypok 17. Pactenust cBoero kpas

Ilean ypoka: MO3HAKOMUTh YYEHUKOB C PACTCHUSIMU CBOETO Kpasl; HAYYUTh
IIKOJIbHUKOB TOTOBUTHh UH(POPMAIIMOHHBIE TPOEKTHI: UCKaTh U HAXOJUTh HYKHYIO
uH(pOpPMaIINIO, CO3/1aBaTh COOOIIEHUE O PACTEHUSIX CBOEM MECTHOCTH, BBICTYIATh C
[IOJITOTOBJIEHHBIM COOOLIEHUEM IE€pel CBEPCTHUKAMU U OTBEYATh Ha UX BOIPOCHI.

Tun ypoka: ypok npuMeHEHHUs 3HaHUM U YMEHHH (pedieKkcun).

MatepnaJbl 1 060py10BaHue: YUeOHUK, TAOIULBI M KHUTH, IOCBSILEHHBIE
pacTeHusM CBOETO Kpasi, cBeneHus u3 urtepuera, repbapmuii.

Xoa ypoka

OTOT ypOK CHa0KEH YCIOBHBIM 0003HAYEHHUEM, XapAKTEPHBIM JIJIs1 YPOKOB, B
KOTOPBIX MbI IIPEJIaraéM IKOJbHUKAM CaMOCTOATENbHO OJATOTOBUTH COOOLIEHUS
U BBICTYNATh C HUMU. Takue ypoKd CTaiyd NPUBBIYHBIMU B 1-OM B 0COOEHHO BO 2-
OM KJlacce. YUeHUKHU cCOOMparoT MHPOPMAIIUIO, UCTIONB3YS KHUTH, SHIIUKIIONEINH,
HNuTepHeT, Oecery ¢ MECTHBIMU 3HATOKAMH PACTEHUU.

[TonroroBnenHble UHPOPMALIMOHHBIE TUCTKH MOTYT OBITh BBIBELLIEHBI B KJIACCE,
a YYEHUKH CMOTYT Ha yPOKE BOCIIOJIb30BaThC MU IIPU PaCCKase.

Ypok 18. ’/KuBoTHbIe-IOTpEOUTEIN

Nudopmanus nas yunrtens: Ha aTom ypoke pedsara 3HAKOMSTCS € OTIIMUUTETHHBIMU
YepTaMy U CBOMCTBAaMU )KMBOTHBIX U C UX POJIbIO B IpUpoJE. Kugommvie NUTAIOTCA
TOTOBBIM OPTaHUYECKHUM BEILIECTBOM, KaK MPaBUJIO, KUBBIMH OpraHU3MaMHU, OTPeOIsis
UX Yepe3 pOTOBOE OTBEPCTHE (TaK Ha3bIBa€MbIW F0OJI030MHBIN TUI TUTaHus ). OHU
MIOJIy4arOT SHEPTHUIO JIJISl CBOEH JKU3HENEATEIbHOCTH 34 CUET OKUCIIEHUS OPraHU4YeCKUX
BELIECTB C IMOJIYyYEHUEM SHEPTUH U BBIJICICHUEM YTIIEKUCIIOro ra3a (OpraHu4eckoe
BemectBo + O, = CO, + H,0). DTOT nporecc noyqr1 Ha3BaHUE SHEPreTUUSCKU 0OMEH
BemiecTB. Hapsiny ¢ sHepretnueckuM 0OMEHOM, y HEKOTOPBIX Mapa3sUTHUECKUX HKUBBIX
OpraHU3MOB BCTpeyaeTcss OpoKEHHE, TO €CTh HEMOJIHOE Pa3iokKeHHEe OPraHUYECKUX
BelecTB. YacTh MOMIONIEHHBIX BEIIECTB UCIIONIb3YETCS )KUBOTHBIMH B KAUECTBE
CTPOUTEJIBHOIO MaTepHraiia /Uil TKaHe UX Tela.

[Tonassromiee OONBITMHCTBO )KUBOTHBIX OTHOCUTCS K nompebumensam (IpaBUIbHOE
Hay4YyHOE Ha3BaHUE KOHCYMEHTHI), KOTOpbIE OTPEOIISAIOT FTOTOBOE OPraHMYeCKoe
BELIECTBO, CO3JaHHOE NTPOU3BOAUTEIIMU-PACTECHUSIMH.

Baknas uepra, cBolCTBEHHAs! OOJBIIMHCTBY KUBOTHBIX — UX n008UdHCHOCMb. OHA
o0ycIioBJIeHa HEOOXOAMMOCThIO HCKATh CPABHUTENILHO KPYIHYIO U TBEPAYIO MUY,
KOTOPYIO )KMBOTHBIE JIOJKHBI 3aryiaThiBaTh pToM. [IpaBna cpenu KUBOTHBIX HHOT/IA
BCTPEYAIOTCS] MAJIOMIOIBIKHBIE U 1axe cusune GopMbel. Ho OHM MOTYT BBIKHTBH TOJBKO
B YCJIOBUSIX, KOTJJa MUMO IIPOTEKAET BOJA C PACTBOPEHHON MJIM B3BELICHHON B HEU
nuniei (Hanpumep, KopayioBblid monum). Hakonel, ecTh psl AKUBOTHBIX, KOTOPbIE
NapasuTUPYIOT HA CBOMX X0351€BaxX M MepeABUraroTcs BMecte ¢ HUM. [lapasurt - 3to
OpraHu3M, KOTOpbIE PacCTET U Pa3BUBAETCS 3a CUET XO3sIMHA (HAIIpUMED, Napa3suTHUYECKUE
YEepBHU).



Leau ypoka: mo3HaKOMUTh YYEHHKOB C «Ipodeccueil» norpedburesneil B >KkuBoi
IPUPOJIE U IPUMEPAMH OPTraHU3MOB-TIOTPEOUTENEN, UX BaKHEHIINMHU
OCOOEHHOCTSIMU.

MuHEMYM:
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Maxkcumym: MakCuMyM: TIPUBOIUTH MIPUMEPHI TTAPA3UTUUECKUX OPTaHU3MOB
KaK TpeJIcCTaBUTENEH «mpodeccun» NoTpeONTENeH, MOHUMATh, 9TO TTapa3suTaMu
MOTYT OBITh HE TOJBKO KUBOTHBIC, HO M IPYTHUE OPTaHU3MBI; OOBIACHSITEH POJIh
noTpeduTeseii B KpyroBOpOTE BEIIECTB KaK MOCTABIIMKOB YTIIEKUCIIOTO ra3a.

Tun ypoka: ypok OTKPBITHS HOBBIX 3HAHUIA.

MartepuaJjibl u 000pyaoBaHue: yueOHUK (c. 62—65), makaThl ¢ H300paKeHHEM
YKUBOTHBIX, UX CBOWCTB, Mpe3enTtanusi PowerPoint o Teme ypoka Ha caiite
U3/1aTeJIhCTRA.

Xoxa ypoka.
1. BcnoMHHAI0 TO, YTO 3HAKO (AKTYyalM3aIlis 3HaHUN )
- KT0o MOXEeT HalmOMHUTb, YEM MUTAIOTCSI PACTEHUS U OTKYZa OHU OEepyT
opraHudeckue BeniectBa? (MUTatTCs BOJOM, MUHEPATbHBIMH COJISIMH,
YTJIEKHUCIIBIM Ta30M; OPraHMYECKUE BEUIECTBA IPOU3BOAST BHYTPU CBOETO TEa)
- Kak Ha3biBaeTcs «mpodeccus» )KUBBIX OPraHU3MOB, CO3JAIOIINX OPTAHUYECKOE
BEIIeCTBO? (MPOU3BOIUTEIN)
2. He Mmory noHsiTh (mpod;1eMHasi CHTyanus)
- CerojiHsi MbI IOTOBOPUM O JIPYTo# «mpodeccruny», KOTopasi XapaKTepHa s
OOJBIITMHCTBA YKUBOTHBIX.
- CKakuTe, MOTYT JIM ’KUBOTHBIE CO3/1aTh OPTrAaHMYECKOE BEIIECTBO BHYTPHU CBOETO
TeJla U3 YIJIEKHUCIIOro ra3a, Kak pacteHus? (HeT)
- A HY’>XKHO JI KUBOTHBIM OPTaHMYECKOE BEIIECTBO? (/1a, KaK U BCEM KUBBIM
OpraHu3Mam)
- 3aueM? (U3 ITUX BEUIECTB CTPOUTCS TEJIO )KUBBIX OPraHU3MOB, €II€ UX MOKHO
pa3pylaTh U MOJy4YaTh SHEPTHIO JUISI dKU3HEACATEIIEHOCTH)
- Tak rae ke OepyT OpraHU4YecKHe BEIleCTBA )KUBOTHBIE? (pa3HbIe BEpCUU
YUYEHHMKOB; 3a0UpaIOT y T€X, KTO YMEET €ro JIeJaTh, ChbeIatoT, MOTJIOMIA0T U3
Cpelibl)
- Bepno. X KuBoTHbie nOTpeOsItI0OT TOTOBBIE OPraHUYECKUE BELIECTBA, KOTOPHIE
HAXOJISAT B IPUPO/IE.

3. Ay pemeHue caM WiM ¢ Apy3bsiMU, Y3HAI0 HOBOE OT YUYHTeJs U Y4eOHHKA
(mouck peuieHus)

- JlaBaliTe mOCMOTpPUM Ha PUCYHOK | Ha cTpaHuue 62 U MogymMaeM, YeM ke
MUATAIOTCS PA3HbIC JKUBOTHBIE? (YACTSIMU PACTEHUIN — JIUCTBOM, KOOI, MJIOJJaMU;
HACEKOMBIMU; TTIOYBEHHBIMH O€CITO3BOHOYHBIMU; TPYTUMHU KUBOTHBIMH )



- [IpaBriibHO. [103TOMY OAHUX )KUBOTHBIX HA3BIBAKOT PACMUMENbHOAOHBIMU,
JIPYTUX IJIOTOAIHBIMU, WIN XUUHUKAMU, 3 HEKOTOPBIE )KUBOTHBIE E/IST U
PacTUTENbHYIO, U )KUBOTHYIO MUIILY, TO €CTh OHU BCes0HbIe.

- Kto Ha pucynke 1 Bcesaen? (Mensens, kabaH)

- Ecnu )KMBOTHBIE TUTAIOTCS KUBBIMU TEIaMU JAPYTUX OPraHU3MOB UITU
BBIJICJICHUSIMU MX TEJ, UX HA3BIBAIOT «11OTpeduTenny. Cpeau KUBOTHBIX €CTh Te,
KTO MUTAIOTCA MEPTBBIMU OCTAaHKAMU — MAJAJIBITUKH - OHU HE OTHOCSITCS K
noTpebutensim. [loTpedbutenu moeaaroT KUBBIX.

- [loTpeburtensiMu MOTYT OBITH HE TOJIBKO KUBOTHBIE. [locMOTpHTE Ha cTpaHuIly
63. IIpounTaiiTe TEKCT, U3y4YUTE PUCYHOK 2 U CKAKUTE, KAKHUE €IIE KUBbIE
OpraHU3MbI MOTYT OBITh TOTPEOUTENSIMU? (JTFOOBIE TTAPa3UTHI)

- Kto takue napasumul? (Te, KTO MOCeNseTCS HA/B APYTUX KUBBIX OPraHU3MaX U

IMUTAOTCA UX TCIOM, IIPUINHAA Bpe,u)

I/IH(l)OpMaI[I/Iﬂ MJISA YYUTEJIHA: BaXKHO 06paTI/ITI> BHUMAHHC, YTO IIapa3uTaMH HA3bIBAIOT HMCHHO
TEX, KTO IIPUHOCUT BPCA. briBaroT CJIydan BbBII'OJHOI'O COXUTCIILCTBA — CHMOHMOTHYECKHUE
OTHOIICHMUA.

- Kax Ha3pIBatoT TOro, Ha KOM XHUBET Napa3ut? (X031UHOM).
- JlaBaiite paz0epemcs, Tlie Ha PUCYHKE 2 Mapa3uTUYECKHe Opranu3mMsbl? (rpud-

TPYTOBHK, 3apa3uxa, NCUEHOUYHbIN COCANBIINK, KOMap)

Nudopmanus past yaurens: 'pud-tpyroBuk. Ero cropbl monaaaioT BHYTpb J€peBa, U TaM
paspacTaercsi rpuOHHIIA, BBICACHIBAIONIAS UX XO35IMHA OPraHUYeCKUe COKU. Mbl BUJIUM TOJIBKO
IJIOJIOBBIE TEJIa, B KOTOPBIX CO3peBaroT cropsl. KpoBococymmii komap. BpeMeHHbI HapyKHbBIN
napasuT, NUTaroIuiics KpoBbio. 3apasuxa. Ilapazutuueckoe pactenue. He porocunresupyer,
JIUCTbs peAyLUPOBaHbI, He 3eJeHoro 1Bera. Cems, mpopacTas B IOYBE, UILET KOPHU APYTUX
pacTeHUH, IPUKPEIUIAETCS K HUM U BpacTaeT BHYTPb KOPHs JIpYyroro pacreHus. B nanpHeiniem
BCE BELIECTBA 3apa3uxa MoJy4yaeT OT X03auHa. [[10CKuii 4yepBb NEYEHOUHBIN COCAIBIIUK.
ITapa3uT MIIEKOIUTAIOIINX, MOKET [1APA3UTUPOBATH U B YEIIOBEKE.

4. 51 TpeHnpyrOCch (MEPBUYHOE 3aKPeIUIeHHE)
Boinonnure 3aganve 1 u3 padboueit tetpaau. (Erunerckast capanya — pacTuTenbHas
nuuia, ['enapa — »kuBoTHas1, TapakaH — pacTUTENbHAS U KUBOTHas, | puO-TpyTOBUK

— PaCTUTCIIbHAA ITHIIA

Nudopmanus aJst yauTes: IOSICHUTD, YTO pa3 rpud napa3suTupyeT Ha paCTEHUSIX, TO MOKHO
YCIIOBHO CKa3aTh, YTO OH €CT paCTEHUE, XOTA IJIOTaTh, KOHEYHO, HE MOXKET — Ha3bIBAEM 3TO
MIATaHUEM PACTUTEIBHON MMUILEH, HO C OTOBOPKOM.

Kapacs - pacturenpHas 1 )KUBOTHAs MUILA,
Kitemr Ha yyacTke K0Xu cCOOaKu — )KMBOTHAs nuiina, Meay3a — )KUBOTHAs! MUIIA)
-Beimonnute 3ananue 2 u3 padoyeit Terpaau (meppasi 4acTh)

5. Ny penienue cam WJIM € APY3bSIMH, Y3HAI0 HOBOE OT YYUTEJIs (MOMCK
pelIeHust)

- JlaBaiiTe Ha MUHYTY NIPEACTABUM MHUD, B KOTOPOM UCYUE3JIA BCE PACTCHUS-
npousBoautenu. Kak Bel cuutaere, moruOHyT BCe MOTPEOUTETN MITH TOJIBKO
pacTUTEILHOSIHBIE? (BCE)

- [Touemy Bce? (mOTOMY YTO €ciii He OYJIET pacTeHUIA, TO HeUero OyIeT ecTh
PaCTUTENBHOSTHBIM )KUBOTHBIM, M OHU TOXKE MIOTHOHYT, a €CJIM MTOTUOHYT
PACTUTENBHOSATHBIM, TO U TUIOTOSTHBIM HEYETO OYJIET €CTh, 1 OHU TOKE BBIMPYT)



- Bce BepHo, 6e3 mpousBoANTENEH KUBBIE OPTAaHU3MBI B TIPUPOJIC HE CMOTYT
CYILECTBOBATh. Bce JkMBbIe OpraHu3Mbl OEAAIOT APYT Apyra Mo o4epeu, o
[EMOYKE - TAKUE IEMOYKH HA3BIBAIOT Yensamu numanus - i B Hayase 3TON IENOYKH
JIOJKEH CTOSITh MPOU3BOUTENb. Eciiu ero He Oy1eT, MCUe3HET BCS L[EMOYKa.

- OTkpoiite ctpanuny 64. [Tocmorpute Ha pucyHok 4. Koro Ha Hem He XBaTaer?
(Ipou3BOUTEIIS)

- C KaKkoro nmpou3BOUTENSI MOKET HAUMHATHCS 3T LENb? (C JUCTa paCTEHUs)

6. 51 TpeHnpyloch (IepBUYHOE 3aKpeIlIeHHe)
Brimonuute 3aganue 3 u 4 (yacthb 1) u3 paboueii TeTpau.

7. He Mory noHsitb (Ipo0;ieMHasi CUTyaLHsl)

- Utak, MbI moHsIH, 4TO 6€3 MPOU3BOAUTENEH 0OUTATEN HAIIeH MJIaHETHI He
BEDKMBYT. Ho gaBaiiTe momymaeM, a 4To IpOU30UJIET, €CIIH YOPaTh U3 MPUPOIbI
noTpeduTeneit? Hackoibko OHM HYKHBI JJIs CYIIECTBOBAHUS IPOU3BOAUTEIIEH,
IPUHOCST JIM OHU N0JIb3Y? (BapUaHThI)

8. Ny pemeHue caM WM ¢ Apy3bsiMH (IIOUCK pPeleHus )

- UTOOBI OTBETUTH HA ATOT BOIPOC, TIOCMOTPUTE HA PUCYHOK 5 Ha cTpaHuIle 65.
EcTb 11 4TO-TO, UTO MOTPEOUTENN MOTYT AaTh MPOU3BOIUTENSAM? (J1a, YTIIEKUCIIBIN
ra3, KOTOpbIl OHH BBIIEIIAIOT B MMPOLECCE IbIXaHUs, & PACTEHUS IOTOM HCIIOIb3YET
B X0J1¢ (POTOCHHTE3)

9. [IpumeHs10 B *KM3HU (IPUMeEHEHHe 3HAHUM U YMeHU)

- Ceilyac KaXIblil B TETPAIM TOJDKEH CAMOCTOSTEIBHO COCTABUTD LIETTOUYKY
MATAHUS U3 5 3BEHBEB, B KOTOPOU JIOKHO OBITH OJTHO PACTUTEIHHOSAHOE
JKUBOTHOE, OJHO BCESHOE U OJWH Mapa3uTUYECKui oprann3M. OctaiabHbIe

YUYaCTHHUKH OCIIOYKH Ha Balll BBI60p.
Nudopmauus aJisi yduTesi: I0Ce BHITOJIHEHUS 3aJaHUS OMPOCUTH 2-3 YUEHHUKOB 3aUNUTaTh
CBOM LIETIOYKH, U pa300patk, i€ TaM KTO.

- BemonauTe 3ananue 6 u 8§ B paboueii TeTpay.

10. Paccka:ky o pe3yJjbTaTax (MTOT YPOKa)
- [Tonseném utoru. Kakue mMbl yxe 3HaeM «mpodeccuny KUBbIX OPTaHU3MOB U
YeM Ba)KHA KaxxJas U3 HUX? (YUEHUKU OTBEYAIOT)
- Kak moTpeburenu paznuyarotcs mo crnocodaM nutanusa? (pacTUTEIbHOSIHBIE,
XUIIHBIE, BcesaiHble. Elle ecTh nmapa3uThl)
- Kak Ha3pIBatOTCS LIEMOYKHU U3 MOCIEA0BATEIbHO MOEAAOMINUX APYT Apyra
OpraHu3MOB U ¢ Koro onr HaunHatotcs? (Llenu nuranus. Haunnarotes ¢
MPOU3BOJIUTEIICH )

Jlomawnee 3a0anue: Bompoc 2 Ha cTp. 65 yueOHMKa, 3a1aHue 5 1 7 B paboyeit
TETpaJIu.

Nupopmanus s yuuTessi (0OTBeThbl HA TPYAHbIEC BOIIPOCHI U 3aJaHNS).

Y4eOHuk

C, 63. [Touemy Bce mapa3suTHYECKUE OpraHu3Mbl — notpeduTenn? Kak oHM 100BIBaIOT

nuiy? — [lapa3urt nuraercs 3a c4€T TKaHEH X0341HAa, TO €CTh MOTPEOJIsIeT TOTOBOE
OpPraHUYECKOE BEILECTBO.



C, 63. CoxpaHumach JIM y MapasUTUIECKUX PACTEHUH crIOCOOHOCTH K poTocuHTe3y? MOKHO
71 00 3TOM CYAMTH 110 LIBETY JINCTHEB pacTeHusA? — Y MmapasuTHUECKUX PACTEHUN C TEYEHHEM
BpPEMEHH HCYe3aeT CIIOCOOHOCTh K (POTOCHHTE3Y U 3€NIEHBIN IIBET JIMCTHEB, CM. HAIIPUMED,
3apa3uxy Ha puc. 2.

C. 64, puc. 4. [IpomyiieH Nporu3BOAUTENb-PACTCHUE.

C. 64. [Togymaii, Kak JTbIXaHUE KUBOTHBIX MOXET OBITh MOJIE3HO JJIs1 pacTeHUi. — B
pe3ysbTaTe IbIXaHHs! )KUBOTHBIX BBIACISETCS YIIIEKUCIIBII ra3 — BEIIECTBO, HEOOX0AMMOE /st
dboTocuHTE3a U CO3aHUSI OPraHUYECKOTO BEIIECTBA PACTCHUSIMHU.

C. 65. Yo OBl IPOM30ILIO C BO3LYXOM, eciii Obl moTpeduTenu ucyesnu? — Hapymmics
OasiaHC MEXy KHCIOPOAOM M YIJIEKUCIIBIM Ia30M, BEb )KMBOTHBIE 00€CIIEUNBAIOT PaCTEHUI
YIIJIEKHUCIIBIM Ta30M I (POTOCHHTE3A.

C. 65. Bompoc 2. [Totpedurenu: ®KyK-KOpoe, KpOKOAWII, AeIb(PHH, JIOCh, KypornaTka, KoMmap,
6abouka.

PatGouyas Terpaan:

3ananue 2. [lapazutamu sBisiroTCS: MeAMIMHCKAs MUsIBKA, cOOauuii Kiem, 6akTepus YyMHast
MaJ04Ka, KUIICYHBIH YepBb acKapuaa, TPYTOBbBIN Tpub, pacTeHUe 3apa3uxa, BO30yIUTeNb
MaJIIpHH.

3ananue 3. TpaBsaHHUCTOE pacTeHHE — I'YCEHUIIa — CUHUIIA — ACTPeO-Tiepernes THHK.

3ananue 4. bepésa — ryceHuia — MypaBeu — AsTeN — sicTpeO-repenensiTHUK; CMOPOJIUHA — TJIsSt
— MypaBe# (MUTaeTCs BBIICICHUSIMHU TJeH) — BEpTUIIeHKa — KOPIIYH. DTO MpuMepbl. BO3MOKHBI
MHOTHE JApyrie BapHAHTHI.

3ananue 6. HutuaTeie BOAOPOCTHN — IUTAHKTOH (payku) — yKJIeHKa — 3MMOPOJIOK; 3JIaKH —
KOOBIIIKA — CTPEKO3a — JIATYIITKA — K.

3ananue 7. CiaeBa Hy)KHO BCTaBUTh «OPTraHUYECKOE BEUIECTBOY, CIIPaBa — «YTJIEKUCIBIA ra3»
u «Boga». IIponecc, B pe3ynbraTe KOTOPOro OpraHU3MBbI [10JIy4at0T SHEPTUIO, HAa3bIBAETCA
JIBIXaHUE.

3ananue 8. [lpaBunbHenii otBeT: 1. [loTpebuTeny NOrIOmMAIOT KUCI0pOO U3 BO3IyXa B
nporecce npixanus. 2. Pons motpedureneil 3akiovaercs B nompebieHuy OpraHndeckoro
BEIIECTBA U NpespaujeHuu ero B Heopranmaeckoe. 3. JKusevie opeanuzmvl ClIOCOOHBI K TIPOIIECCY
JbIXaHUs, HEOOXOMMOMY /TS TToJTydeHus sHepruu. 4. Bcé BepHo.



Ypok /. Tena u BemecTBa

eau ypoka:

MuHuUMYM:

Makcumym:

Tun ypoka: ypok OTKpBITHUSI HOBBIX 3HAHUH.

MartepuaJjibl u 0060pyaoBaHue: yueOHUK (c. 23—27), makaThl ¢ H300pakKeHHEM
TE€J U BEIIECTB, MPUMEPHI BEIIEH U MPUPOHBIX MIPEAMETOB, PUMEPHI CMECeH U
WCXOJIHBIC BEIIECTBA JIJIs1 UX 00pa3oBaHus, mpe3enTainus PowerPoint mo teme
YPOKa Ha CalTe U3/1aTeNIbCTBRA.

HNudopmanus 1uis yuurtesi (0TBeTbI HA TPYAHbIE BONPOCHI U 3aJaHNS).
PatGouas Terpaan:

VY3Hat0 HOBOE OT yUMTEJIsl WIIM U3 yueOHUKa (paboTa ¢ TEKCTOM WJIM YUYUTEINb
pPAacCKa3bIBaET), MLy PEIICHUE CaM WM C APY3bsIMHU (JIMajor, paboTa B rpynmnax)



