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Ecnu xouewv nayuumo mens yemy-mo,
Ilo36016 MHe uOmu meonento...

[aii mue npuensioemocs...

Ilompoeams u nooepoicamo 6 pykax
Hocnywame...

Ilonoxams ...

U mooicem 6bimv nonpobosams Ha 8KYC...
O, cKobKO 8ce2o 5 cMocy

Haumu camocmosmenwvro!

A. Pozcosun
Copepxanue:

1. ITosgcHUTEIHHAS 3aIIMCKa

2. KanengapHO-TeMaTUYECKOE TNIAHUPOBAHUE

3. JIuteparypa

4. IlpunoxxeHue (MpuMepbl OTACTbLHBIX 3aHSATHN )

IMosgscHuTeAbHAA 3aITUCKA

B cBs3u ¢ BBeaenueM denepanbHOro rocy1JapcTBEHHOr0 CTaHIapTa OCHOBHOTO
oOmiero o0pa3oBaHHMs B peXuM pabOTHl IIKOJBI BBEAEHBI Yachl BHEYPOUHOUH
NESTENbHOCTH, KOTOpasi  SBISETCS COCTABHOW YacThiO0 Y4eOHO-BOCIUTATEIHHOTO
nporecca M OAHOM W3 (opM opraHuzanud CBOOOJHOTO BPEMEHH YYalllUXCA.
Cornacno tpe6oBanusiMm ®I'OC OOO HOBOTO MOKOJCHHMS, YICOHBIN TIJIaH AJIS1 IITKOJIBI
BKJIFOYAET BHEYPOUHYIO AESATEIBHOCThH, MO3BOJSIONIYIO OCYIIECTBISATH MPOTPAMMY
BOCIIUTAHHWS W COIMAJIM3allMM IIKOJIBHUKOB 4YE€pEe3 HECKOJIbKO HAaIlpaBJICHUI],
peanu3aiusi KOTOPHIX MO3BOJUT JOOUTHCS MOTYUYEHUS! TE€X PE3yIbTaTOB B OOYUCHHH H
BOCIIUTAHUM IIKOJBHUKOB, KOTOpPHIE ONPEACICHbl B JOJTOCPOYHOW MPOrpaMme
MOJICpHU3AIIMN POCCUHCKOro oOpa3oBaHusA. Peanmusamusi mporpaMmbl BOCIUTAHUS H
COIMAJIM3AIINH MKOJILHUKOB OYIET ClIocOOCTBOBATH:

a) OBJaJeHHIO OOyYalollUMHCS B  COOTBETCTBMM C  BO3PAaCTHBIMU
BO3MOXKHOCTSIMU ~ pPa3HbIMU  BHUJIaMH  JiesITelbHOCTH  (y4eOHOW,  TpYIOBOM,
KOMMYHUKAaTUBHOM, JBHUraTe€lbHOW, XYHO0>KECTBEHHOW), YMEHHMEM aJanTUpPOBATHCS K
OKPYXaKLIEH MPUPOAHOW M COLMAJIBHOW Cpene, MOIAAEPKMBATh M YKPEIUIATH CBOE
310POBBE U (PUBUUYECKYIO KYIBTYPY;

0) hbopMuUpPOBaHUIO Y O0YYAOIIUXCS MPABUIIBHOTO OTHOIICHUS K OKPYKAIOIIEMY
MHUPY, ITUYECKUX U HPABCTBEHHBIX HOPM, SCTETUYECKUX UYBCTB, KEJIAHUSI Y4aCTBOBAThH
B pa3HOOOpa3HON TBOPUYECKOU JIESITEIIbHOCTH;



B) (P OPMHPOBAHUIO 3HAHUM, YMEHUI U CIIOCOOOB AECSATENBHOCTHU, OMPEIEISIOINX
CTENEHb TOTOBHOCTM OOydYalomuxcs K JajdbHednieMy oOy4YeHUI0, pa3BUTHE
AJIIEMEHTAPHBIX HABBIKOB CAMOOOPa30BaHMsl, KOHTPOJISI 1 CAMOOLEHKH.

[Ipennaraemas Ilporpamma mo Kypcy AOMOIHUTENBLHOTO oOpaszoBaHusi lleHTpa
«Touka pocra» «3aHumarenbHas  (U3MKa» UMEET  OOLIEMHTEIUIEKTYalbHOE
HaIpaBJICHHE.

B ocHoBe mocTpoeHuss JAHHOTO Kypca JIGKHUT UJed T'yMaHU3aluu
€CTECTBEHHOHAYYHOTO oOpazoBaHus, COOTBETCTBYIOIIAS COBPEMEHHBIM
MPEACTABICHUSM O IHEJSIX IIKOJIBHOTO 0Opa30BaHUs W CTaBAIlas B IICHTP BHUMaHMUS
JUYHOCTh YYEHMKA, €ro HMHTEpPEeChl W CIOCOOHOCTH. B OCHOBE METOJOB M CpPENCTB
0Oy4YeHHUs JIEKUT IPOOIEMHOE U MTPOEKTHOE 00yUYEHHE.

AKmyanvHocmp IPOSKTHOM ESITEIbHOCTH cerojHs oco3zHaercst Bcemu. GI'OC
HOBOT'O MOKOJIEHUSI TpeOyeT UCIOJIb30BaHMs B 00pa30BaTEIbHOM IPOIIECCE TEXHOIOTUM
NESTENBbHOCTHOTO  THUIA, METOAbl TMPOEKTHO-UCCIIEIOBATEIBCKON  JEATEIBbHOCTH
ONpeJieNieHbl KaK OJHO U3 YCJIOBUM pealu3alid OCHOBHOW 00pa3oBaTelIbHOU
porpaMMbl 00111er0 0Opa3oBaHUs.

AKmyanpHocmp TIPOTpaMMBI  Takke OOYCJIOBJIIEHa €€ METO/0JOTHYECKOM
3HAYMMOCTBIO. 3HAaHHMS W yMEHHUS, HEOOXOJIUMBIC IJII OpPraHU3alUH IPOCKTHOU U
UCCJIeIOBATEIbCKON JEeATENBHOCTH, B OyAylIeM CTaHyT OCHOBOHM IUIsl OpraHU3aluu
HAY4YHO-HMCCIIEIOBATEIBCKOM NESITEILHOCTH B BY3aX, KOJJIEIKAX, TEXHUKyMaX U T.J.

[Iporpamma mMO3BOJIIET pealiM30BaTh AaKTyallbHbBIE B HACTOAIIEE BpeMs
KOMIIETEHTHOCTHBIN, IMYHOCTHO OPUEHTUPOBAHHBIN, NEATEIbHOCTHBIN MOIXOIbI.

Kypc mo3Bossier obecrneunTh TpeOyeMblil ypOBEHb MOJATOTOBKH IIKOJIBHUKOB,
OpelycMaTpUBaeMblii  TOCYJApPCTBEHHBIM  CTAHIAPTOM  €CTECTBEHHOHAYYHOIO
o0pa3oBaHusA, a TaKXKe IMO3BOJSET OCYIIECTBISATH IMPU DTOM TaKyl MOJATOTOBKY,
KOTOpast IBJIICTCS JOCTATOYHOM /ISl AanbHEeHero u3ydeHus Gu3uku B 7 — 9 kiaccax.

du3rka Kak Hayka 0 HanboJsee o0IIUX 3aKOHaX MPUPOIbI, BHICTYTAs B KAUECTBE
y4e0HOTO TIPEeIMETAa B IIKOJIE, BHOCHUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00
oKkpyarouieM Mupe. OHa pacKpbIBa€T POJb HAYKH B 3KOHOMUYECKOM U KYJIBTYPHOM
pa3BUTHH O0IIECTBA, CIIOCOOCTBYET (HOPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO
MUpOBO33peHus. i pereHus 3aaad GopMUPOBAHKSI OCHOB HAYYHOTO
MHPOBO33PEHUS, PA3BUTHS NHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH U MO3HABATEIIbHBIX
WHTEPECOB MIKOJLHUKOB B MPOIIECCe U3yUeHHs (PU3UKH OCHOBHOE BHUMAHUE CIIETYET
YAENSATH HE Nepejaye CyMMbI TOTOBBIX 3HAHUI, 2 3HAKOMCTBY C METOJIAMHU HAYYHOTO
MO3HAHUS OKPY’KAIOIIETO MUPA, TOCTAHOBKE MPOOJIEM, TPEOYIOMINX OT YJYaIIuXCs
CaMOCTOSITEIbHOM AEATEILHOCTHU M0 UX pa3perieHuto. I o3HakoMJeHHE IKOJIbHUKOB C
METOJJaMU HaYy4YHOTO Mo3HaHusl Haubosee 3 PEKTUBHO MPOBOJUTh HA PAHHEH CTYNEHU
U3yueHUs PU3UKHU.



«ITouemy?» Kaxaplii peOCHOK JKeIaeT NOTYyYUTh OTBET HA 3TOT BOMPOC.
HaGmonaembie B ObITY U IPUPO/IE SIBICHHS M TPOLIECCH MOTYT OBITh OCMBICIIEHBI U
O0OBSICHEHBI, €CJIM YUEHUK CaM MBITAETCS UX CMOJIETUPOBATH WU MPOBECTU
skcriepuMeHT. OH 4yBCTBYET ce0si nepBoOTKpbIBaTeneM. Co3HaHUE ycreXa OKPbUISET
ero. B aTom 3akiouaeTcst paiocTh yU€HHUs C YBICUEHUEM, PAJ0CTh TBOpUeCTBa. UTOOBI
pa3BUTh UHTEPEC K (PU3UKE, *KeTaHUe TBOPUTH U IKCIIEPUMEHTUPOBATH, pa3padoTaHa
nporpamma «3aHumarenabHas GU3uKa» A MIAJIINX HIKOJIBHUKOB B CUCTEME
BHeypouHoro o0paszoBanus. [lIkonsHuku 10-11 jieT roTOBBI Ha KAY€CTBEHHOM YPOBHE
MOHATH MHOTHE SIBJICHUS MIPUPOJIbL, U3y4aTh KOTOPHIE UM MPEACTOUT CTAPIINX Kilaccax.
B nanHoM Kypce u3yueHue npeiMeTa HAaUMHAETCsl He Ha aOCTPaKTHOM, a Ha
KOHKPETHOM YPOBHE, OCHOBAHHOM Ha HEMOCPEICTBEHHOM HAOJIIOICHUH. Y YEHUK
CTaHOBHTCS CyOBEKTOM Ipolecca 00ydeHHs!, yYUTCS CAMOCTOSATEIbHO U OCO3HAHHO
npuoOpeTaTh 3HAHUS U3 PA3IUYHBIX UICTOYHUKOB — COOCTBEHHOTO KU3HEHHOTO OIIbITa,
JIOTIOTHUTENIBHOM JIMTEPATyPhl, CIIEIUATBHO MTOCTABICHHOT'0 KCIIEPUMEHTA,
TeJenepeaun, U3 pacckaza yuuTess WIK OJHOKIACCHUKOB. [ TaBHOE — pa3BUTHE
YMEHHH yUYalInuxcs CaMOCTOSITEIbHO MPUOOPETATh 3HAHUS U MCTIOJIb30BaTh UX B
MOBCETHEBHOM JKU3HMU.

Cepusi SKCTIEpUMEHTOB T0JI00paHa TaKUM 00pPa3oM, YTO JIJISl UX MIPOBEICHUS HE
HY>KHBI criellHalIbHbIe (hU3nUecKue Mpudopsl U 000pyAOBaHHE, /1a U BOOOIIE, UX
MO>KHO TIPOBOJUTH y ce0s1 ToMa Ha KyXHE.

HeJ'I}IMI/I N3Y4YCHUA KypCa «3aHuMaTeabHas (I)I/I3I/IKa>) SABJISAIOTCA:

1) pazeumue uHmepeca u meop4ecKux cnocoOHocmen WKOIbHUKO8 NPU 0C80EHUU UMU
Memooa Hay4Ho20 NO3HAHUSA HA YUCMO ONUCAMEeNbHOM YPOBHe, He mpeoyiouje2o
YCMAaHo8lIeHUe NPUYUHHO-CIeOCNBEHHbIX C8A3€ll,

2) npuobpemerue Y4aWUMUC 3HAHUL U 4)Y8CMBEEHHO20 ONbima OJisi NOHUMAHUS 56JIeHUl
npUpoObl, MHO2UE U3 KOMOPBIX UM HPEOCMOUm U3yuams 8 Cmapuux Kiaccax
WKObL;

3) popmuposarue npedcmasieHull 06 USMEHYUBOCMU U NOZHABAEMOCNU MUPA, 8
KOMOPOM Mbl HCUBEM.

JlocTr>KeHUE ATUX 1iesiei 00ecrneunBaeTcsl pelIeHUEeM CIIEIYIOIIUX 3a/1a4:

1) 3HAKOMCMBO YUAWUXCSL C MEMOOOM HAYUHO20 NOSHAHUS U MemoOamu
uccne008anusl 00beKmos U A6JeHUll nPuUpoosvl (HabI0eHue, ONblM, Bbla8IeHUe
3aKoHOMepHOCTmEl, MOOEUPOBAHUe A8IeHUS, POPMYIUPOBKA UNOme3 U
NOCMAHOBKA 3a0ay No UX nposepke, NOUCK peuteHus npooiem, nodgedenue umo208
U popmynuposKa 6vl600a);



2) npu06pemeﬂue yuaujumucs 3HAHUU O MEXAHUYECKUX, NMENTOBbLX, 36YKOBbLIX U
C6eno6svlx A6JEHUAX, ¢M3M'{€CK1/DC 6EJIUYUHAX, XApAKMEPUIYIOWUX IMU ABTEHUA,

3) ghopmuposanue y yuauuxcs ymerus Habao0ams U ONUCHIGAMb AGLEHUSL
OKPYAHCAIOWe20 MUPA 8 UX 83AUMOCEA3U C OPYUMU ABLEHUAMU, BbIAGIAMb 2NAGHOE,
0OHAPYHCUBAMY 3AKOHOMEPHOCMU 8 NPOMEKAHUU ABTIeHU U KA4eCMBeHHO
00vACHAMb HAUDOIee pACNPOCMPAaneHHble U 3HAYUMble O/ Yell08eKa A81eHUs
npupoovl;

4) ognaodenue 0OWEHAYYHLIMU NOHAMUAMU: NPUPOOHOE A8IeHUe, IMNUPUYECKU
VCMAHOBNEHHbLU (hakm, npodiema, cunomesa, meopemuyecKull 8b1600, pe3yibmam
IKCNEPUMEHMATLHOU NPOBEPKUL,

5) NOHUMAHUEM OMAUYUSL HAYYHBIX OAHHBIX OM HENPOBEPEHHOU UHpOpMayUl,
YeHHOCMU HAYKU 0151 YO0B1emE0peHUst ObIMOBbIX, NPOU3EOOCTNEEHHBIX U
KYIbMYPHBIX NOMPeOHOCmell Yelo8eKd.

JInuHOCTHBIE, MeTanpeIMeTHBIE U NPeIMeTHbIE Pe3yJIbTAThI OCBOEHHS Kypca
Oobuue npeomemmuule pe3yiomamol:

1)  TOJYy4UTh (PEHOMEHOJIOTHYECKUE 3HAHUS O MPUPOE BAKHEHIINX HUITIECKUX
SABJICHUN OKPY’KAIOIIETO MUPA U Kauecm8eHHO OOBSICHATh PUUUHY UX
BO3HHKHOBEHUS;

2) YMEHUS MOJIb30BATHCSA METOAaMHU HAYYHOTO TIO3HAHUS, TPOBOAUTH HAOIIOICHNUS,
TUTAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI, 00pabaThIBaTh PE3yIbTAThI
U3MEpPEHUH, npedcmasisims 0OHAPYHCeHHble 3AKOHOMEPHOCIU 8 CLO8ECHOU (hopme;
" HAYYUTHCS HAOMIOAATh PU3UYECKUE SIBJICHUS, BBIIESATH CYIIECTBEHHbBIE

IIPU3HAKU ITUX SIBJIECHUMN, 1€JIaTh BBIBOJIBIL;

" HAYYUTHCS MOJI30BATHCS U3MEPUTETLHBIMU TIPHOOpaMu (BECHI, JUHAMOMETP,
TEPMOMETP), COOUPATH HECIOXKHBIE IKCIIEPUMEHTATBHBIC YCTAHOBKHU TSI
IIPOBEICHUS MMPOCTEUIINX ONBITOB, IIPEACTABIATH PE3YJIbTATHl U3MEPEHUH C
MOMOIIIbIO TaOJIUI U BBISBIISATH HA 3TOM OCHOBE AMITUPUUYECKUE 3aKOHOMEPHOCTH;

3) YMEHHS IPUMEHATH TEOPETUUECKUE 3HAHUSA MO (PU3UKE K O0BICHEHUIO MPUPOIHBIX
SIBJICHUM;

4) ¢opmMupoBaHue YOSKICHHS B 3aKOHOMEPHOU CBSI3U U MTO3HABAEMOCTH SIBIICHUN
MPUPOJIbI, B 00bEKTUBHOCTH HAYYHOT'O 3HAHUS, B BBICOKOW IEHHOCTH HAYKH B
Pa3BUTUU MATEPUATBHOW U TYXOBHOM KYJbTYPHI JIOJIEH;

5) pa3BUTHE JIEMEHTOB TEOPETUUECKOTO MBIILICHUSI HA OCHOBE (hOPMUPOBAHUS
YMEHUM yCTaHaBIUBATH (PAKThI, BHIJEIATH IIaBHOE B U3y4aeMOM SIBJICHUU,



6)

7)

1))

2)

3)

4)

5)

6)

7)

1

2)

BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U MEXIY BETUYMHAMU, KOTOPBIE €TO
XapaKTePU3yIOT, BBIBUTATh TUIIOTE3bI, (HOPMYIUPOBATH BHIBOIHI,
KOMMYHUKAaTHBHBIC YMEHUS: TOKJIQABIBATh O Pe3yIbTaTaX CBOCTO MCCIICIOBAHUS,
y4acTBOBATh B IMCKYCCHH, KPATKO M TOYHO OTBEYATh HA BOMPOCHI, UCTIOJIB30BATh
CIIPABOYHYIO JIMTEPATYPY U APYTHUE UCTOYHUKU WHHOPMAITHH.

YMEHHE MCTIOIh30BaTh MOJYIYCHHBIC 3HAHUS, YMCHHS M HABBIKH B TIOBCETHEBHOU
XU3HU (OBIT, IKOJIOTHSI, OXpaHa 3JI0POBBS, OXpaHa OKPYKAIOIICH Cpe/Ibl, TCXHUKA
0€30MacHOCTHU U JIp.).

Memanpeomemmnule pe3yibmamol:

OBJIQJICHUE HABBIKAMU CaMOCTOSITEILHOTO MPUOOPETEHNS HOBBIX 3HAHUH,
OpraHu3aIuy y4eOHOU eI TeIbHOCTH, ITOCTAHOBKY 1IeJIeH, MJIaHUPOBaHMUSI,
CaMOKOHTPOJISI ¥ OLICHKU PE3yJbTaTOB CBOEH JMEATEIIbHOCTH, YMEHUSIMU
IPEABUIETH BO3MOXKHBIC PE3yJIbTaThl CBOUX JCHCTBHIA;

OBJIQJICHUE YHUBEPCAJIbHBIMU CIIOCO0AMU JEATEIbHOCTU Ha MPUMEpPax
UCITOJIb30BaHUS METO/Ia HAYYHOTO TTO3HAHUS NPU U3YUYEHUH SIBJICHUN IPUPOJIBL;

dbopMupoBaHue yMEHUNH BOCIIPUHUMATD, IepepadaThIiBaTh U MPEIbIBISTH
UH(GOPMAIIHMIO B CIIOBECHOU, 00pa3HOM, CHMBOIMYECKOM opMax, Mpu MOMOIIH
Ta0JINII, BBIACNIATh OCHOBHOE COJIEP)KaHKUE MPOYUTAHHOTO TEKCTA, HAXOUTh B HEM
OTBETHI HA MOCTABJIEHHBIE BOIIPOCHI U U3JIATaTh €T0;

IpUOOPETEHNE ONBITA CAMOCTOSITEILHOTO IMOMCKA, aHallu3a U 0TOopa
UHGOPMAIINH C UCTIOJIB30BAHUEM PA3TUYHBIX UCTOUHUKOB M HOBBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTHIA JIJISl PEIICHUs TO3HABATENIbHBIX 3a/1a4;

pa3BUTHE MOHOJIOTUYECKON U THAIIOTUYECKON peur, YMEHUS BbIPA’)KaTh CBOU
MBICIIA U CITOCOOHOCTH BBICTYIIMBATH COOECETHUKA, TOHUMATh €r0 TOUKY 3pEHUS,
IPU3HABATH MIPABO JPYroro YeJIOBEKAa HA HHOE MHEHUE;

OCBOEHUE MTPUEMOB JICCTBUI B HECTAHAAPTHBIX CUTyallUSIX, OBJIAJCHUE
HBPUCTUYECCKUMHU METOJIaMH PEIICHUS TIPOOIeMm;

dbopMupoBaHUE YMEHHI pabOTaTh B TPYIINE C BHITOJIHEHUEM PA3IAYHBIX
COIIMAJILHBIX POJICH, MPEACTaBIATh U OTCTAMBATH CBOM B3TJISABI U YOCKICHUS,
BECTH IMUCKYCCHIO.

JIuunocmmuote pesyromamol:

c(hOpMHUPOBAHHOCTH TIO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEMN ydalnxcs;

CaMOCTOSITEJIbHOCTh B MPUOOPETEHNH HOBBIX 3HAHUHN U MPAKTUYECKUX
YMEHUU;



3) MOTHBAIUSI 00pa30BaTEIbHON JACSITEIEHOCTH IITKOJIBHUKOB HA OCHOBE
JTUYHOCTHO OPUEHTHUPOBAHHOTO MOIX0/1a;

4) ¢popMupoBaHHE IICHHOCTHBIX OTHOIICHUH JIPYT K APYTY, K YIUTEII0, K pe3yabTaTaM
o0y4eHus;

5) MPUOOPETEHUE TIOJIOKUTEITBHOTO AYMOIIMOHAIEHOTO OTHOIIIECHUS K OKPYIKAFOIICH
MIPUPOJC B CAaMOMY Ce0€ KaK YacCTH TPUPOJIBI, KeJIaHUE TT03HABATh IPUPOTHBIC
OOBEKTHI U SBJICHUS B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTIMH U
WHTEPECAMH;

6) MPUOOPETEHUE YMEHHSI CTABUTh TIEpe]T COOOM IMO3HABATEIIbHBIC 1IC)IH, BEIABUTATH
TUIOTE3bl, KOHCTPYUPOBATh BHICKA3bIBAHUS €CTECTBEHHOHAYYHOTO XapaKTepa,
J0Ka3bIBaTh COOCTBEHHYIO TOUKY 3pEHUS IO 00CYXK1aeMOMY BOTIPOCY;

[Iporpamma kypca npeaycMmaTpuBaeT GOPMUPOBAHKUE Y HIKOJIBHUKOB CIIETYIOIINX
oOlIey4yeOHbIX YMEHUW M HABBIKOB, YHHUBEPCAJIbHBIX CIOCOOOB JAESTENBHOCTH H
KITFOUEBBIX KOMIIETEHIIMMN:

llo3nasamenvras desmenbHOCMb.!

—  WCIHOJB30BAaHME IS TMO3HAHMUS  OKPYXKAIOIIETO MHpPA  Pa3IMYHBIX
€CTECTBEHHO-HAYyYHBIX  METOJIOB:  HAOJIOJICHWE,  WU3MEpEHHe,  IKCIIEPUMEHT,
MOJICTTUPOBAHMUE;

—  (dopMmupoBanne ymeHuUH pazauyaTh (GaKThl, TUIOTE3bl, MPUYUHBI,
CJIEJICTBUS, I0KA3aTEIbCTBA, 3AKOHBI, TEOPHUH;

—  OBJIAQJICHHE aJICKBAaTHBIMH CIOCOOAMHM PEIICHHS TEOPETHUECKUX |
AKCIIEPMMEHTAJIbHBIX 3a/aY;

—  NPUOOPETEHHUE ONBbITA BBIIBM)KCHHUS THIIOTE3 I OOBICHCHUS M3BECTHBIX
(haKTOB M SKCIIEPUMEHTAIHHON POBEPKU BBIJIBUTAEMBIX THIIOTE3.

HnpopmayuonrHo-KoMMyHUKAMUBHASL 0eSAMENbHOCLb.!

—  BIAQJACHUE MOHOJOTMYECKOM ¢ JIMAJOTMYECKOW PEeUYblo, Pa3BUTHE
CIIOCOOHOCTH TIOHMMAaTh TOYKY 3pEHHsI coOeceqHMKa M TMPU3HABATh MPABO HA HWHOE
MHEHHUE;

—  HCHOJB30BaHUE ISl PEIICHUS MO3HABAaTEIbHBIX M KOMMYHHKATHBHBIX
3aJ1a4y pa3IMYHbIX ICTOYHUKOB MH(GOPMAIIHH.

Pegnexcusnas oesmenvnocmo:

—  BIIaJICHHE HaBBIKAMU KOHTPOJS U OLIEHKU CBOEH JEATENbHOCTH, YMEHHEM
MpPEABUIETh BO3MOXKHBIE PE3YJIbTAThl CBOMX JIEUCTBUM;

—  opraHuzanus yuyeOHON JesATEeTbHOCTH: MOCTAHOBKA 1€, IUIaHUPOBAaHUE,
ONPEAEIECHUE ONTUMAIIBHOTO COOTHOLIECHHUS LIEJIN U CPEACTB.



[Iporpamma  nmomosiHuTenbHOro  oOpaszoBanus llentpa «Touka pocta»
«3aHumartenbHas guinka» B 4-5 Kjaccax MOCTpoeHa u3 pacyeta | yac B Henmeno (34
qaca).

OcHoBHO opMO1 pabOTHI 11O JAHHOMY KPYXKKY SBIISIOTCS y4yeOHbIE 3aHATHS,
Ha KOTOPBIX MPENOCTABIIEH [TO3HABATEIbHBI MATEPHUAIT B BUAE 3aHUMATEIbHBIX
OTBITOB M KCIEPUMEHTOB, a TAK)KE MPOCMOTP MYJIbT(HUIEMOB Pa3BUBAIOILETO
xapakrepa u3 cepuil «Pukcukmn», «llouemyuka», «1lun-Kon» u ap.
OnBITHI ¥ SKCIEPUMEHTHI HOCAT KaK JIEMOHCTPAIMOHHBIN, TaK U (PPOHTAIbHBIN
XapakTep, peanoiararollinii NapHyo WIK IPynnoByro padoty. Matepuansl Kypca
MOTYT MCHOJIB30BAThCS HA YPOKax (PU3UKH.

Coaep:xanne mporpaMMsbl Kypca:
1. BBegenne (2 u)

[Ipupona u ee sapnenus. Ouzuka — Hayka o mpupoze. Uto m3zydaer ¢usmka.
Tena u BemecTBa. Hayunble MeTObI M3YUEHUS IPUPOIBI: HAOIIOIEHHE, OIBIT, TEOPUSI.
3HaKOMCTBO C TMpocTeHmuM ¢u3NUeckuM o0opynoBaHueM (mpobdupka, Koida,
7abopaTOpHBIM  CTaKaH, METAJUIMYECKHI IITaTUBBI, JepKarelb g MPOOUPOK).
W3smeputensHble TpuOOpPHI: JUHEHKA, W3MEpPUTENbHAs JIEHTa, BEChl, TEPMOMETD,
MEH3ypKa (EIUHULIBI U3MEPEHUH, IIKalla Tpudopa, 1eHa JeICHHs, PEAes U3MEPECHUI,
OpaBWiia TMOJNb30BaHUA). TexHHKAa O€30MacHOCTH Ha 3aHATUAX, NEPBUYHBIN
UHCTPYKTaX.

2. Tenaa u BemecTBa_(§ u)

XapakTepuCTUKH BelmiecTB (popma, 00beM, IBET, 3amax). TBepaoe, KHUIKOE U
razoo0pasHoe cocTtossHus BemiecTBa. CTpoeHHE BemecTBa. MOJICKYINBI, aTOMBEI.
IIpencraBnenune o pa3mepax 4acTull BellecTBa. J[BWkeHHE yacTull BemiecTtBa. CBA3b
CKOPOCTH JIBIDKCHHUS dYacTull C Temmeparypor. JIuddy3us B TBepapix Tenax,
KUJIKOCTSAX W raszax. B3auMmojeincTBue dyacTull BemecTtBa W aTtoMoB. [loscHenue
CTPOCHMS M CBOMCTB TBEPJIBIX TEJI, KUJIKOCTEH U TA30B C MOJICKYJISIPHOW TOYKHU 3PEHMUS.
[ToBepXHOCTHOE HATSIKEHHUE.

3. B3aumoneiictBue Tes_(6 u)



N3menenune ckopocTd W (QOpMbI Te€l NpU UX B3auMopeicTBuu. JleiicTBue u
[IPOTUBOICUCTBUE.
Cwia kak XxapakTepucTuka B3ammojaencTBus. HMuepuusa. IlposBineHne wHepuuw,
IIPUMEPHI €€ yUeTa U IPUMEHEHUS.

Cwia TskecTH. 3aBHCUMOCTh CHJIBI TSDKECTH OT Maccbl. Cuia  TpeHwus.
3aBUCUMOCTb CWJIBl TPEHUS OT CHJIBI TSXKECTH M KadyecTBa 0OpabOTKU MOBEPXHOCTEH.
Ponb Tpenus B npupoje u texuuke. CrnocoObl yCUIEHUS U OCIa0JIeHHs TPEHUS.

HNedbopmanus. Paznuunbie Buasl  gedopmanuu. Cuna  yopyroctd, ee
HaIpaBJieHHe. 3aBUCHUMOCTb CHJIBI yOpyroctu ot aedopmanuu. JlaBieHue Tena Ha
onopy. 3aBUCUMOCTb JABJICHHS OT ILIOIIaAu onopsl. [lepenava naBneHus KUAKOCTIMU
U razamu. ATMoc(epHoe JaBlIeHUE.

4. ®usnyeckue siBjaenus (19 u)

MexaHn4yeCKUE SIBJICHUS

[TonsiTue 00 OTHOCHUTEIBLHOCTH MEXaHHMYECKOro JBMKEeHUs. Pa3zHooOpa3Hbie
BUJIbl MEXAaHMYECKOTO JBWXEHUS (MPSIMOJIUHENHOE, KPUBOJMWHEIHOE, JBUKEHHUE IO
OKPY)KHOCTH, KojebaTeiapbHoe). MexaHuueckoe IBWKEHHE B TIPUPOJE M TEXHUKE.
[IpocTpaHncTBO.

TemioBbie SIBICHUS

Temneparypa. Tepmomerpsl. 3MeHenne o0bema TBEpAbIX, KHAKUX U
ra3oo0pa3HbIX Tell MpU HarpeBaHWM W OxXJaxjaeHuu. [lnaBieHue W OTBepjeBaHUE.
Hcnapenue u kurieHue.

3BYKOBBIE SIBJICHUS

3BYK KaK MCTOYHUK MHPOpMauu 00 OKpyx aromeM mMupe. FICTOUHUKH 3ByKa.
Konebanne — HeoOXoauMoe ycioBHE BO3HUKHOBEHHS 3ByKa. OTpakeHHE 3ByKa. JXO.
I'osioc u ciyX, TOpTaHp U yXoO.

CBETOBLIE SIBJICHUS

[Ipsmonuuelinoe pacnpoctpaHeHue ceta. Jlyd. OOpa3zoBanue teHu. OTpaxeHue
CBETa. 3aKOH OTpaXeHUsl CBEeTa. 3epKaja IUJIOCKHWE, BBINYKIbIE W BOTHYTHIE.
ITpenomiienune cBera. Jlunza. Croco6HOCTh BUAETh. JledekTor 3peHus. Ouku. lIpera.
CmelnuBaHHue IIBETOB.



KaJ'IEHIIapHO-TeMaTI/I‘IeCKOE INIAHUPOBAHMUC:

Ne Ha3Banue TeMbl 3aHATHS ‘ Buaeomarepua
1. Beeoenue (2 u)
1. | BBoxHOe 3aHsATHE: YTO U3Yy4aeT (PU3HKA, €€ OCHOBHBIC «llouemy» - «Ilun-Kooy
TTOHATHS
U CTIOCOOBI U3yUYCHUSI.
2. | IIpocretimue naboparopHoe 000PYIOBAHUE H
n3MepuTenbHble Npudopsl. TexHuka 6€30MacHOCTH Ha
3aHATHUSX.
2. Cmpoenue seujecmea (8 u)
3. | Ctpoennue BemecTBa. MOJIEKYIbI, aTOMBI.
4. | ArperaTHoe COCTOSIHUE BEIIECTBA. «Tpu cocmosanus eewgecmeay -
«llouemyuxa»
5. | @oKychl ¢ BOJOM.
6. | BemecTBO B pa3IMYHBIX arperaTHbIX COCTOSHUSX. [ a3. «Ypazan na cnop» - «llun-Koo»
7. | BonmeOHbIe UTPbI C BOAOH. «OHyenao: 600a u sHcusnvy - «llun-
Kooy
8. | 3aramku npna. «Omenv «Y eecenoco anbnunucmay -
«ITun-Koo»
9. | Auddy3us — gro 310 Takoe? «Komapunvsay - «l[lun-Kooy
10. | Ero Benn4ecTBO — MBUIGHBIN TTY3BIPb. «O mbinbHbIX NY3LIPAXY - «I anuneoy
3. B3aumooeiicmeue men (6 u)
11. | B3zaumonetictBue ten. Cua — XapaKTEepUCTHKA «Kons, Onsa u Apxumeo»
B3aUMOJIEHCTBHUS.
12. | Ilouemy Bce magaet BHU3? «Cuna maoscecmuy - «llouemyuray
13. | Yto Ttakoe TpeHue? «Cuna mpenusy - « Qukcuxuy
14. | Jedopmanus. Crita ynpyrocTtu. «IInacmununy - « Duxcuxuy
15. | /laBmeHue TBEPBIX TEIN, )KUIKOCTEH U Ta30B. Dunom o I'.Tanunee.
16. | AtmocepHoe naBiaeHue U ee POKYCHI. «/lasnenuey - «Ilouemyuxay
4, Dusuueckue senenun (19 u)
A. | MEXAHUYECKUE ABJIEHUA. — 5 u
17. | IIpocrpanctBo. Kak B KMHO A€NarOT JIUJIUIYTOB.
18. | Ha opOute — nnepiusi. «Kamanynema unu unepyusy -
«l anuneoy
19. | Bomnyok, #0-110, KPYTHJIbHBIN MasiTHHK. «Ho-tio — ne uepywra» - «lanuneoy
20. | PeakTuBHBIC UTPYIIKH. «/leucamenv Cmupnuneay -
«l anuneoy
21. | YynecHslil ppluar, UM MOTYT 2 MIBaOpbl MPUAATH CHIT? «Poiyazy - « Duxcuxuy
b. | TEIIVJIOBBIE ABJIEHUA. — 4 4
22. | Yrto Takoe Temio? «Tepmomempy - « Duxkcukuy
23. | IInaBnenue u kpuctamu3anus. BeipamuBanue «Buipawueanue kpucmannosy -
KPHUCTAIIJIOB. «lanuneoy
24. | Kacrprons u3 6ymaru. «lllxona sonwedbcmealy Ne9
25. | Xom0oHbBIi KUIISATOK. «Kunamox npu -41% - « Quzuueckue
ONbIMbLY
B. | 3BYKOBBIE ABJIEHUA. — 3 u
26. | MoxHO 11 YBUJETH 3BYK? «Ymo maxoe 36yx»
27. | 3aragxu pe3oHaHca. «XpycmanbHwiii pe3oHancy -
«l anuneoy
28. | Bauem 3ailiIly JUIMHHBIE YIIU? «bapabany - « Quxcukuy




I | OITUYECKUE ABJIEHUA. — 3 u

29. | Tanmyromnye TeHH. «1 u most menvy - «Bunu-Ilyx»

30. | 3HaKoMOe HE3HAKOMOE 3epKalio. «3epranoy - « Duxcuxuy

31. | Pa3HOIIBETHOE KOPOMBICIIO. «Paoyaa» - «Ilouemyura»

32. | Ay 9ero Hy>KHBI OYKH. «Kax npubauzumo danvy -
«Ipuxnouenus Komnaca u

byounvnukay
33- | Becenas ¢pusuka. ®uznueckuit KBH. [lonsenenue
34. | utoros.

JINTEPATYPA:

-

. tlynexko E.M., [llynexko A.T. «Duzuka» ais 5-6 knaccos, «bunom», 2013

. JI. Tenpenmreitn, M. Kypntomos, E. BumineBckuit «OTKpbIBaeM 3aKOHBI (DU3UKI
M.: «Mupy, 1991

3. JI. Cuxopyk «®usuka ansa mansliein», M.: «Kpyrozop», 1996

[\

4. J1. Ban KnmuB  «JIBectu skcniepuMeHToB», M. «Yaitnuy», 1995

5. 1. Baun KnuB «3aHumaTtenbHbIe ONMBITH 110 Guzuke», M. «Actpenby, 2008

6. 4. Ilepenbman «3anumatenbHas ¢usuka» kH.1,2, M.: «Hayxkay, 1979

7. Tur, Tom «Hay4nble 3a0aBbl U 3aHUMATENbHBIE OMBITHIY, M.. «AcTpenby, 2011
8. b. Jlonar «®u3uka B urpax», M.: «Jlerckas nmutepatypay, 1937

NHTEPHET PECYPCBI:

1. http://simplescience.ru/ - 3anumaTenbHbIC GUINIECKUE OIBITHI IS I€TCH U
B3POCJIBIX JETEN

2. http://setilab.ru/ - ceteBbie uccnenoBareabckue Jadopatopun «Illkoma s Bcex»
3. http://www.Imagic.info — ypoku BoseocTBa

4. http://uchifiziku.ru/ - yau ¢pusuxy

5. http://class-fizika.narod.ru — knacc!nas pusuka

6. http://www.youtube.com — BuneoxocTunr



http://setilab.ru/
http://www.lmagic.info/
http://class-fizika.narod.ru/
http://www.youtube.com/

IHpuiaoxenue 1: 3ansmue No 4

((AZp@ZCZWlHO@ cocmosnrue eeujecmea)

OO0opynoBaHue: cnupmosKa, CHUYKYU, C8edd, JI0AHCKA, CAXAPHBIL NeCOK, YOPMOUKU, IIeKMPUYECKULl
YQUHUK

[ToBTOPUTH, UTO pedsATa 3aIOMHIIIN Ha MPEbIAYIIEM 3aHATUN O CTPOCHUH BELLIECTBA.
- Kascooe gewecmeo cocmoum u3 MoaexKyi

- MedHCOY MONEKYIaMU CYUWecmeayiom npomMedHCymKu

- MOJIEKYIbl HENPEPLIGHO OBUNCYNICSL

Ceroanst MBI ¢ BaMu OyzieM 3aHUMAThCS MpeBpalieHusaMu. YToOsl HaM pas3rajgaTh, 4YTO MbI OyieM
Ha0II0AaTh, HAM TIOMOTYT 3HAHUS O CTPOCHUU BEIIECTRA.

1. Cnazakoe npeBpallieHUe: Ha JIOKKY HAChIIaTh caxap M MoJiepKaTh HaJl ropesikoi. UTo mpoucxoaur ¢
caxapoM? Bo uto on npeBparuics? [Touemy? A 4TO MPOU3OHIET, €CIIM OMYCTUTD JIOXKKY C KUJTKUM
caxapoM B xoJioiHyto Bony? [Touemy? Kakum Ob11 caxap B Havase oneita? (meepovim.)

Uto 3acTaBuiio caxap crath )XuUAKUM? V3-3a yero oH CHOBA CTajl TBEPIAbIM?

Bv1600: npu nosviuenuu memnepamypsbi meepooe meino CmaHo8UMCs HCUOKUM, NPU NOHUIHCEHUU
memnepamypol — HUOKoe mejo 3acmvléaem U npespauiaemcsi 8 meepooe.
Jemoncmpayuonnutii onvim.

2. [lenaeM UTpYIIKY: pacTOMHUTh CBEUY, 3alIHUTh B (POPMY U 1aTh OCTHITh.
YUTo mpoU30MIET CO CBEUKOM, €CJIM 51 €€ HAUYHY HarpeBaTh?

UTo mpou30oiaeT ¢ pacIuiaBiIeHHBIM MapaduHOM, €CJIH €T0 OCTYIUTh?
Emie pa3 03ByuuTh BBIBOJ M3 IPEIBIIYLIETO OMbITA.
Jlemoncmpayuonnsiit onvim.

3. Kyna ucyesna xuakoctb? Mbl Tenepb 3HaeM, YTO TBEP/bIE TeJla MOTYT CTaTh KUAKUMU U
Ha000POT. A eCTh JIU ellle Kakhue-HUOYIb COCTOSIHUS BEIIECTBA, KPOME TBEPAOTO U KUIKOT0? UTOOBI
OTBETHUTH Ha ITOT BOIMPOC, IPOBEAEM €IIIE OJIUH OMBIT: KalIHEM KHUJIKOCTh Ha JINCTOK OyMaru u nogayem
Ha Hee. Yto mpousonuio? Kyaa ucdesna »uJIKkoCTh?

3HAYHT, )KUJIKOCTh MOKET MPEBPATUTHCS B ap. A HaobopoT? [IpuBenuTe cBOM mpuUMephl. Y oeauMmces
Ha OTIBITE.

Dponmanwvuslii onelm (padboma é napax).

4. Joxnauk B noxke. IlogHecTH X0J0JHYO JI0KKY K HOCUKY 3aKUIIEeBLIEro YaiHuKa. YTo Mbl
yBugenu? [louemy 3to mpousouwio?

Bv1600: npu yeenuuenuu memnepamypul H#cuOKOCmb NPespawjaemcs 8 nap, npu NOHUNCEeHUU
memnepamypsl — HA0OOPOM.

Jemoncmpayuonustii onvim.

Kakue Buabl COCTOSHUI MBI ceroiHs HaOMI0Jalii Ha 3aHATUU? DTU TPU COCTOSHUS HA3bIBAIOTCSA
arperaTHbIMH (J1aT. — IPUCOEANHSAIO0), KOTIa OJJHO U TOKE TEJI0 MOXKET ObITh B Pa3JIMYHbIX
cocrosiHusAX. [lepexon 0THOTO COCTOSAHUS B IPYro€ MPOUCXOANUT IIPU U3MEHEHUU TEMIIEPATYPBHI.
- [Ipu yem TyT Mosekynbl? - cipocute Bbl. OTBET HaiiieTe B MyJIbT(HHIbME.

[Tpocmotp MynbTdunasma « Tpu cocTosiHUS BelecTBay (u3 cepuana «llouwemyuxar)



3anamue No 5

«Dokycol ¢ 800011y

OO0opynoBanme: cmakaH, 6004, KaHYensApcKue CKpenku, 3y004UcmKi, KVCoueK caxapd, Mulio,
HCUOKOCb 0151 MbIMbSL NOCYObl, TUMOH, bymaza.

[ToBTOPUTB, YTO 3AMOMHWIIN C TIPOIILIOTO 3aHATHS 00 arperaTHhIX COCTOSHUSAX BEIIECTBA M HX
MPUYMH; O MOJIEKYJIIPHOM CTPOCHHUH BEIIECTBA, MPUTHKEHUH U OTTAIKUBAHUHA MOJICKYIL.
- A Kakoe BEILIECTBO BCEr/ia y HAC IO0J1 PYKOM, KOTOPOE€ MOYHO JIETKO IIEPEBECTU U3 OJIHOTO
arperaTHO€ COCTOsIHUE B apyroe? (600a)
- CeronHs y Hac OyZieT BOBMOXHOCTh YOSIUTHCS Ha TIPAKTUKE B HEOOBIYHBIX CBOMCTBAX OOBIYHBIX
MPEAMETOB, SIBJICHUH, MX B3aUMOJACHCTBUU MEXIY COOOM, TOHATH MPUYMHY MPOUCXOISAIIETO U
MPUOOPECTU TEM CAMBIM MPAKTUYECKUN OTIBIT. CEroHs MBI MOIBITAEMCSI IOCMOTPETh Ha TAKYIO
MIPUBBIYHYIO BCEM BOJY C APYTOW TOYKHU 3PEHUS.
- Uro BbI 3Haete o Boae? Booa npo3pauna, y Hee Hem 6Kyca u 3anaxd, oHa He umeem c8oeli hopmol ...
- YeM xe MOKeT OBITh HEOOBIYHA BOJA?
1. ITnasaowasn ckpenka
WNnorpa poxycHUKHU AeNaloT 4YTO-HUOYAb Ha MEPBBIN B3I COBEPIIEHHO HEBO3MOXkHOE. Ho cmoxer
71 (DOKYCHUK 3aCTaBUTH IIaBaTh MeTaJUTMYecKuil mpenmet? [Ipobiema: kak 3aCTaBUTh CKPENKY
IJ1aBaTh?
Ham moTpebyetcsi: crakad, BoJa, KaHIEISIPCKUE CKPETIKH.

1. HanseMm B cTakad Boabl. CaenaeM U3 OJHOM CKPENKHU KPIOYOK C TIIIOCKOM ' N
3arHYTOM YacThIO, KaK IMOKa3aHO Ha pucyHKe. HaunHnaem HaydHOe BOJIIeOCTBO! W
BceM n3BecTHO, 4TO METaUIMYECKUE CKPENKU TOHYT B BoJie. UTOObI JOKa3aTh A Sipals
3TO, OPOCHM CKPENKY B CTaKaH ¢ BOJOM. A ceiuac cesaeM Tak, 4TOObl CKpernkKa
mnaBana. [IpousHecem Haja CKpenkoil BoeOHbIe cioBa. [10J105KUM CKpenKy Ha
IJIOCKUHM y4acTOK KPIOYKa, CICTAHHOTO U3 IPYyrod CKpenku. Jlepxu ero
TOPU30HTAIBHO KaK MOKHO OJIMIKE K MOBEPXHOCTH BOJbI, HO HE Kacasich e€.

MenneHHO OIyCTHUM CKPETIKY B BOJY.

Ecnu ckpenxa 6yoem monymo, nonpodyem nomepems eé€ 06 ceeuKy, npedicoe uem
onyckamao 6 800Y.

Ckpenka OyJeT miaBarth.

Ckpenka MOKeT IJIaBaTh 110 MOBEPXHOCTH BOJIbI Oilaroaps 0cobomMy CBONCTBY BOIBI —
MMOBEPXHOCTHOMY HaTsDKeHMIO. Ha KaXKyro MOJIEKyly CO BCEX CTOPOH JEHCTBYET MPUTSIKEHHE
JIPYTrUX MOJIEKYN, OKpykaromux e€. OQHaKo caMblif TOBEPXHOCTHBIN CIIOM MOJIEKYI BOJIBI JTUIIEH
COCEJICTBA APYTUX MOJIEKYN CBEPXY, [IOFTOMY B 3TOM CJIO€ MOJIEKYJIbl IPUTITUBAIOTCS TOJIBKO K
MOJIEKYJIaM, HaXOSIIUMCS IOl HUMHU U BOKPYT HUX. DTO MPUTSHKEHHUE CO31aET HA TIOBEPXHOCTH COJIbI
HEYTO BPOJIe TOHKOM HATAHYTOU TIEHKHU. [[0BEpXHOCTHOTO HATSHKEHUS BOJIBI JOCTATOYHO IS TOTO,
9TOOBI BBIAEPKATh BCe CKpenku. Eciu Thl X04elllb, 4TOObI CKperKa MOIUIbIIa, OUeHb BaXKHO OMYCKaTh
e€ Ha BOJy MEIJICHHO U CTPOTO TOPU30HTAIBHO. Eciu ckpernka BXOAUT B BOAY MO YTIIOM HIIU PE3KO
OIyCKaeTCs B HEe€, IOBEPXHOCTHAS TJIEHKA PBETCS U CKPEIKA HE MOXKET yIAEP:KaThCs Ha BOJE.
Dponmanvusviit onvim (padoma é napax).

2. «,HpeccupoeaHHble 3V6011MCI’I’IKM))

1. Pacnionaraem 3y00OYMCTKH Jy4aMU B MHCKE C BOJOM.

2. B neHTp MHCKH aKKypaTHO OITyCKaeM KyCOYeK caxapa, - 3yOOUUCTKH
HA4YHYT COOMPATHCS K LIEHTPY.

3. YOupaem caxap yailHO! JIO)KKOH M KaraeM MUNETKON B LIEHTP MUCKH
HECKOJIBKO Karejb XUAKOCTH JUIl MBIThS TIOCY/IbI, - 3yOOUUCTKH
"pazberyrcs"!




Uro xe mpoucxoaut? Caxap BcachIBaeT BOJIY, CO3/1aBast €€ IBUKCHHE, TIEpEeMEIIaroNIee 3yOOYNCTKI
K IIEHTPY. MBLIO, pacTeKasch Mo BOJIE, YBJICKAET 32 COOOM YaCTUYKU BOJIBI, U OHH 3aCTaBIISIOT
3yOOUHCTKH paz0OeraThbCs.
Jlemoncmpayuonnstii onvim.

3. Tpycauswiil nepey

B 3TOM 3KCIIEpMMEHTE MBI 3aCTaBUM JIBUTaThCs IEpeL], HE IPUKACasCh K HEMY.

Hawm motpebyercs: 1 crakan (250 M) X0101HOM BO/BI, HErfyOokas (hopMma, THHEWKa, IepeYHuIa ¢
MOJIOTBIM IIEPLIEM, KYCOK MbLiIa.

1. Haneii B popmy Boabl. Ee riryouna nomkna 0b1Th mopsiaka 1,25 cm. OctaBs popmy B oKoe, OKa
BOJIa HE CTaHET KOJIeOAThC .

2. Moemy niepity nopa uckynarbcs. (Beskuii mopsodHslii neper 10JbKeH NpUHIMATh BaHHY T10
MeHblIe Mepe pa3 B Hezento.) Bes 6ena B ToM, 4to Mo#i nepert 6ouTcst Mbliia. XOTUTE, TOKaXYy?
[Tockine nepueM noBepxHocTh Boabl. [lepra 101KHO ObITH JOCTATOYHO, YTOOBI TOKPHITH €€
MOJIHOCTBIO.

KocHuce kyckoM MbLIa TOBEPXHOCTHU BOJIbI MocepeauHe. [locMoTpH, YTo Mpou30HaeT.

MBp110 crtocoOHO pa3pyIIUTh MOBEPXHOCTHOE HAaTsKeHUe Boibl. Korza Thl Kacaembest KyCKOM MbLIa
ITOBEPXHOCTH BO/JIbl, OHO HAYWHAET PACTBOPATHCS M CMENIUBATHCA ¢ BOJOW. MOJIEKyIbl MbliIa
MIPOHUKAIOT MEXKJy MOJIEKYJIaMU BOJbI M CHIKAIOT UX B3aUMHOE NMPUTSDKEHUE. Tam, T11e Thl
KacaellbCsl MbUIOM BOJbI, TOBEPXHOCTHOE HATSHKEHHE HapymaeTcs. [[oBepXHOCTHOE HaTsKEHNE B
JOPYIUX y4acTKax TSHET KPYNHUHKH Iepla M0 HAMPABIECHUIO K CTEHKAM, IPOYb OT MbLIA.
Hemoncmpayuonnwiit onvim.

4. IlpeBpaTMCs Ha HECKOJIBKO MUHYT B Pa3BEJUUKOB U CJIENIAEM «HegUuouMble YepHUIa», C TOMOIIBIO
KOTOPBIX CMOKEM HamKcaTh TaHbIE MOCTAHUS.
Jly1g mpoBeieHust OTbITa HaM MOHA00ATCS: MOJIOBUHKA JTMMOHA, BaTKa, CIIMYKA, Yallka BOJbI, JIUCT
Oymaru.

1. BbeigaBuM COK M3 JMMOHA B YaIIKy, T0OABUM TaKOE€ K€ KOJIMYECTBO BOJbI.

2. O6MaKkHEM CHUYKY WM 3yOOYUCTKY C HAMOTAaHHOM BaTOM B PacTBOP JUMOHHOTO COKa U BOJIBI U
HaMUIIeM YTO-HUOY/Ab Ha Oymare 3Toil CIMYKOi.

3. Korna "yepHmia" BEICOXHYT, HarpeeM Oymary HaJl BKIFOYEHHON HACTOJLHOM lammol. Ha Oymare
MIPOSIBSITCSI HEBUJIMMBIE paHee CII0Ba.

Dponmanvuslii onvim (UHOUBUOYAbHAA padoma).

MoskHo 11 Bce Tena Ha 3emiie pa30uTh Ha TPYIIIbI 0 arperaTHbIM COCTOSHUAM? A MOXET €CTh TaKue
TeJa, KOTOPBIC «3aCTPSUIN B TAKOM TOJIOKEHUH, YTO HE SBIISIOTCS HU JKUIAKHUMH, HU TBEPJIBIMH, a
YTO-TO cpeliHee Mexay HUMU? (¢unvm «I anuneoy - «JIuzyny)



3anamue Ne9
«/ugppysus — umo smo maxoe? »

OO6opynoBaHnme: anenvbcun 8 KOpooKe, OYXu, CMAKAHbBL ¢ 20psaUell, Meniol U X0J00HOU 80001,
naKkemuk 4as, pacmeopumbiii Koge

[TompoOyiiTe mpeacka3aTh pe3yabTar:

*ecnu kannymv Kaniio KpacKu 6 Cmaxkaw ¢ 000U, Mo ...

*ecau omkpwvimo haaxon ¢ oyxamu, mo ...

*ecau cunbHo corcamsb 08a KyCcouKka NAACMUIUHA, MO ...

Otkyna Bbl 310 3Haete? [lonpoOyiiTe 00BACHUTH — IOYEMY 3TO IPOUCXOUT.

Vxe B riryO0Koi peBHOCTH, 3a 2500 ThIC. JIET 10 HAIIETO BPEMEHH, 3apOIUIIOCH MPEICTABIICHNUE,
YTO BCE OKPYXAIOIINE HAC TeJla COCTOSAT U3 MENbYaUIIINX YaCTUI], HEJOCTYTHBIX HETOCPEACTBEHHOMY
HaOmoneHuto. OnHako iumb 3a nocienHue 150 ner pa3Buigoch U ObUIO 3KCHEPUMEHTAIBHO
000CHOBaHO COBPEMEHHOE Y4YCHHE O MOJIEKYyllaX M aTOMax - MOJIEKyJsipHas Teopus. OOHUM U3
ocHoBaresne MousekynsapHoil Teopunm Obul Jlemokput. Cyrb yueHus Jlemokpura cBoJIMIach K
CIIEAYIOIIEMY: HE CYIIECTBYET HHUYEro, KpOME aTOMOB; aTOMBI OECKOHEYHBI 110 YHCITY U OECKOHEYHO
pa3zHooOpa3Hbl 10 (opMe; pa3iIHdue MEXIY BEellaMH MPOUCXOJUT OT Pa3iIH4us UX aTOMOB B YHUCIIE,
BEIMYUHE, POpPME W TIOPSIKE; KAYECTBEHHOTO PA3NIMUMs MEXIy aroMamu HeT. YdeHue [lemokpura
CYIIECTBYET JAaBHO, OJIHAKO W HBIHEIIHEE YUeHHEe OCHOBAHO Ha MPEAIOJIOKEHHSIX TOTO BPEMEHH.

B ocHOBe COBPEMEHHOTO TIIOJIOKEHUSI MOJIEKYISIPHO-KHHETHYECKOW JIEKAT TPU YTBEPIKIACHUS,
Ka)/I0€ M3 KOTOPBIX B HACTOSAIIEE BPEMsI CTPOTO JTOKA3aHO IKCIIEPUMEHTAIBHO: BEIIECTBO COCTOHT U3
YaCTUILI; 3TH YaCTULbl XaOTUUECKHU JBUXKYTCSI; YACTHULIbI B3aUMOAEHCTBYIOT APYT C APYIOM.

W3 yuenus J[lemokpuTa ciemyer, 4TO BCE Tela COCTOST U3 aTOMOB, OJHAKO aTOMbl MOTYT
0o0pa3oBbIBaTh MOJIEKYJbl. MoOJEKylaMu Ha3blBalOT MeNbuaillline 4YacTUIlbl, U3 KOTOPHIX COCTOST
pa3UyHbIE BEIIECTBA U KOTOPbIE 00JIafal0T CBOMCTBAMH 3TOTO BEIlleCTBAa. Bce yacTHilbl HaXoIaTcs B
HENPEePbIBHOM JBHKEHHH.
bnaronaps 3ToMy ABMIKEHHIO, IPOUCXOUT OJHO (hpru3HUEeCcKOe sBJIEHUE, 6€3 KOTOPOTro
1. HEBO3MOKHO OBLIO OBI )KUTH Ha 3eMJie (JIbIXaHHE)

2. HEBO3MOXHO ObLJIO ObI 4yBCTBOBATh 3allaXd, COEAMHATH PAa3HbIE BEIECTBA, TOTOBUTh BKYCHYIO
IUIIY U MHOTO€ JIpYroe.

«YepHbIH SUK» ¢ aneJIbCUHOM (WK APYTUM (PPYKTOM C CUIIBHBIM 3aI1aXOM)

Bomnpocsi:

ITonpoOyiiTe 0TragaTe Kakoil ppykT HaXOIUTCS B YEPHOM SIIIUKE.

Kak BbI 310 cenanu, BeJb SILUK 3aKPbIT?

JlaBaiiTe monpoOyeM BO BCEM 3TOM pa300paThCsl.

- JlaBaiite oOcyauM, Kak Bbl y3HAJIHM 4TO B uepHOM siuuke? Kakue y Bac ectb Bepcun?

~ Monexynel 3anaxa anenvbCuna npOHUKIU 8 6030)X.

Monexynvl 3anaxa aneibcuna nepemeutanicy ¢ MoaeKy1amu 6030yxd, U NONAIU 8 HOC.

Monexynbl IPOHUKIIH. .., MOJIEKYJIbl IIEpEMEIIANINCE. .. B KakoM ciiydae Takoe BO3MOXKHO?

Omo 803MOANCHO UL 8 MOM CIyUaAe, eciu MOLEKYIbl OBUNCYMCAL.

Wtak, Mbl cooOIla MPUIIIM K BBIBOAY: B PE3YJIbTaTe CBOEr0 HEMPEPHIBHOIO U OECHOpPsIOUHOIO
JBMDKEHUS MOJIEKYJIBI apoMaTa amesbCuHa M MOJIEKYJIbl BO3AyXa MEepeMElINBAOTCS U MOMaJaiT B
opraH 0OOHSHUSL.

SIBrieHne, KOTOPOE MbI TOJIBKO YTO PACCMOTPEIH Ha IPUMEpPax paclpoCTPaHEHHs MOJIEKY arneIbCHHA
B Bo3ayxe HasbiBaeTcsa auddysueir. Ilompolbyiite camu chopMyarpoBaTh ONpENEIeHUe 3TOro
SIBIICHHUSL.

BriBo: SIBieHHE caMONPOU3BOIBHOTO MEPEMEIIMBAHNS BEIIECTB Ha3bIBaeTcs Auddysueit.

[Tpuunna muddysun - GecropsaI0UHOE IBUKEHNUE MOJIEKYII.

[nddy3us - NpoOHUMKHOBEHHE MOJEKYJI OJHOIO BELIECTBA B MPOMEKYTKH MEXJIY MOJEKYIaMu
Apyroro BemecTBa (OT JaTuHCKOro «aupdysuo» — pactekanue). [Ipumepom auddy3un ciryxut



pacrnpocTpaHeHuEe 3amaxa L[BETOB WJIM IPUTOTOBISAEMOW MNHINM. BceneacTtsue ucnapeHus
KOHIICHTpalUsi MOJICKYJ NaxyduX BELIECTB B HEMOCPEACTBEHHOW OMM30CTH OT OyKeTa I[BETOB
OosbIIas, a XaOTHYECKOE TEIUIOBOE [BIKEHHE MOJIEKYN IEPEeMEIINBAET MOJIEKYIbl BO3AyXa M
Maxy4yux BEIIECTB, YTO U BBI3BIBACT PACIIPOCTPAHEHUE 3amaxa 110 BCeil KOMHATE.

Msl paccmoTtpenn qud@y3uio B ra3ax. A rae eme MOXET MPOUCXOIUTh Tuddy3us?
C mercTBa — aKkBapebHbIC KPACKH, CIaaKuil yaii... BerBox: auddys3ust BO3MOXKHA B )KUAKOCTSIX.
B xoxe paccyxnenust — u B TBep/IpIX Tenax. (3acoska rpudoB, OryploB, pPhIObI)

WTax, MBI MO3HAKOMUJIMCH C BAMH C HOBBIM SIBJICHUEM — TP Py3uei.

A A Temeph naBaiiTe OTBETMUM Ha Bompoc: KakoBa ckopocTs mporekaHusi aud@y3ud B rasax,
KUJKOCTAX U TBEPABIX Tenax?

Jemoncmpayuu:

Huddy3us B razax: Ayxu paz0opbI3raTh B Kiacc, ydaliuecs, IoO4yBCTBOBAB 3alax, MOJHUMAIOT PYKY.
Juddy3us B )KUAKOCTAX: ONBIT C 3aBAPKOH yasl.

[Touemy B razax quddy3us MpoOUCXOIUT OBICTPO?

I'me GpicTpee mpoucxoaut qud@y3ust — B KUIKOCTIX WK B razax? [louemy?

BricTpo i MeieHHO TpoucxoauT muddy3us B TBepAbIX Tenax? [Touemy?

Huddy3us B TBEPABIX TeNaxX NPOUCXOAUT YpE3BbIUAiHO MeuIeHHO. Ecnu oTiuindoBaHHbIE MIACTHHBI
CBUHIIA U 30JI0Ta MOJIOKUTh OJHA Ha APYTy0 M CXaTb TPy30M, TO NpPU OOBIYHONH KOMHATHOM
temmneparype (okoso 20°C) 3a 5 jeT 30JI0TO W CBUHEI[ B3aUMHO MPOHHKHYT JAPYr B Jpyra Ha
paccTosiHuEe BCEro OKoJio | Mm.

BoeiBoa: Ckopocts mporekanus aud@dy3un 3aBHCUT OT TOro, B KaKOM arperaTHoM COCTOSTHUH
HaxozsaTcs BemecTBa. JAuddysus ObicTpo mpoTekaeT B rasax, MeJIEHHEE - B JKUJIKOCTSIX U OYEHb
MEJUIEHHO - B TBEPJBIX TelaxX. DTO 3aBUCUT OT PACCTOSIHMA MEXIYy MOJIEKylaMu U OBICTpOTOM
JBUKCHUS MOJICKYJI.

Hepa: manvuuku u 0egouku uzobpadxicaiom ougy3uio 8 paziuuHbIX azpe2amHtvlx COCMOSHUSIX.
[TpoBeném emi€ ouH OMBIT U CIETAEM ITO B rpymmax (IpakTudeckas padbora).

B 1Ba OaMHAKOBBIX CTEKISIHHBIX COCyJda HaJleWTe OJMHAKOBOE KOJMYECTBO BOJbI, HO Pa3IMYHOU
temrieparypbl. C BBepXy IOMECTUTE HECKOJIBKO KPYIMHMHOK pacTBopuMoro kode. [Iponabironaere, 4ro
npoucxoaut (1 — 2 muH).

Nmeer mu mecto sBaenue auddy3uu B 3trom onbite? [louemy?

UTo BBl MOKETE CKa3aTh O CKOPOCTH MpOTEeKaHus qU(Py3un B IEPBOM U BTOPOM cocyax?

N OOPMVYIJIMPOBKA ITPOBJIEMBI [

Wtak, MBI yXe BBISICHWIH, YTO CKOPOCTh UG (y3UN 3aBUCUT OT TOTO, B KAKOM arperaTHoM COCTOSIHHU
HaXOJATCsl COMpPUKACAIOIIMECS Tella — B TBEPIOM, XKUAKOM WM Ta3ooOpazHoMm. Ceituac B o0oux
cocyaax B Au(dy3uu ydyacTBYIOT OJHM M T€ K€ BEIIECTBAa, HAXOAAIIHMECS B OJHHUX U TEX Ke
arperaTHeIX COCTOSHHSIX. 3HAYHUT, CKOPOCTh Mporekanus auddys3uu nomxHa ObiTh onuHakoBa? Ho
pE3yNbTaT OMbITa CBUJIETENLCTBYET 00 0OpaTtHOM. [Touemy?

(» B xone Oecenpl BBIABUTAETCS THIIOTE3a: B Telax ¢ 0oJjiee BBICOKOM TeMIepaTypoi MOJEKYJbI
JBUXKYTCS ObICTpee, a 3HAUUT, U ObIcTpee mpoucxoauT auddysus.)

BeiBox: B Tene ¢ 6osee BHICOKOH TeMrepaTypoil MOJIEKYJbl ABHKYTCS ObICTpee, a 3HaYUT U ObIcTpee
npotekaet quddysus.

Ha xakoM sBIeHMM OCHOBaHa 3acOJIKa OBOLIEH, PbIObI U APYTUX MPOJTYKTOB?

[Touemy uait 3aBapuBarOT UMEHHO ropsYeil BOJON?

Kakoe otHomenue k aud¢dy3un nmeet noropopka: Jloxka nertsa ucnoptut 0ouky meaa?
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«ﬂaeﬂeﬁue meepdbzx meu, JdHCUOKOCmeEll U 2a308%

Ckaxure, a S0 — XpyNKUH IpeMeT WA HET?
Pexeuszum: nBe MOJTOBUHKU SIMYHOW CKOPJIYIIBI M UT'OJIKA (MJIM LIUJIO).
Xox omnbITa:

o Bo3pMuTe 0HY NOJIOBUHKY SIMYHOM CKOPJIYIIBI U UT'OJIKY.

o [IpOoTKHHUTE CKOPIIYIIKY UTOJIKON U3HYTPH.

o Bo3pMuTe BTOPYIO INOJOBUHKY SIMYHOM CKOPJIYIIBI.

o [IpOTKHHTE CKOPIIYIIKY UTOJIKOM C BBITYKJIOW CTOPOHBI.

e (CpaBHuTe ycwins B 000UX CIIydasiX.
Oobvacnenue: IpY JABICHUN CHAPYXKU XpYTIKasi CKOPJIyIa pa3pylIaeTcsl He TaK JIETKO, KaK MOYHO
ObL10 ObI OKUAATh. Pe3ynbraT AelicTBUS 3aBUCUT HE CTOJIBKO OT MPUIIOKEHHONW CHUJIBI, CKOJIBKO OT
(hopMBI CKOPIYNKHU (BBITYKIOW UM BOrHYTOM). [IpoYHOCTH 3aBUCUT HE TOJIBKO OT MaTepuasa, HO U OT
ero gopmet! (cmotpu S.U. Tlepensman "3anumatenbHas dhusuka')
He monvko ¢huzuka: Hacenxa He onacaeTcs CJIOMaTh CKOPIIYITY MO TSKECThIO CBOEro Tena. B to ke
BpeMsI CJIa0bIi IBITIIICHOK, JKeJasi BRIOPAThCs HApyYKy, 0€3 Tpyaa MpoOHBAET €€ KIIFOBOM M3HYTPH.
Ckopayna oka3bIBaeTCs JOCTATOYHO MPOYHOU M HAJEKHOW 3aIUTOM 3apoabllia.

Pekeuzum: deTpIpe I OIMHAKOBOTO pa3Mepa (KenaTesIbHO BapEHBIX ), KACCETHUIIA JITS ST,
KapTOHKA, MJIACTUKOBBIE OYTHUIKU C BOJOM.
XoJ onbITa:

e [IlocraBbTe UeThIpe fAiilla B SYEHKU KACCETHUIIBI, PACTIOJIOKHUB UX CAMMETPUYHO.

e [IlosoxuTe Ha sillla KAPTOHKY.

e TlocraBbTe Ha KAPTOHKY TSXKEJbIE MPEIMETHI, HAIPUMED, TIACTUKOBbBIE OYTHUIKH,

HaMoJIHEHHBIE BOJOM HII CTOIKY KHUT.

Oobvacuenue: Brinyknas dhopma siiia U 60JIbIIast TUIOHIAAb OMOPHI (TIOTIEPEYHOE CEUCHUE SIa)
JIeNaloT JaBJIEHHUE HA CKOPJIYIY He3HAYUTENbHbIM.
Ilpumeyanue: T.K. S0 MOXET pa3OUTHCS, TO OIBIT pa3yMHEE MPOBOAUTH C BAPEHBIMU SHIIAMH.
Harpysky pacnpenensiite paBHOMEPHO.
He monvko ghuzuka: IpoOYHOCTD BBITYKIION KOHCTPYKIIUU HUCIIOJIB3YETCSI apXUTEKTOPaMH Mpu
MIPOEKTUPOBAHHUH KYI0JIOB, MOCTOB. KyrnosiooOpa3Hbie CBOAbI MPOYHEE MIOCKUX.

Pexeu3zum: HECKOIbKO OJJMHAKOBBIX JINCTOB IIMCUeH Oymaru, Kiel, KapTOHKa, KHUTH.
XoJ ombITa:

e (CBepHHTE B TPYOOUKY JTUCTHI OyMaru.

o CiieiiTe Kaxayto TpyOOuKy.

o IlocraBbTe TPYOOUKH BEPTUKAIBHO.

o [losnoxxute Ha TPyOOUKH KApTOHKY.

o Harpy3ure kaproHKy KHUramu. [10105%kHUTe CTOJIBKO KHUT, CKOJIBKO CMOJKET BBIIECP)KATh Ballla

KOHCTPYKLUS.

o IIpoBeaure pacyer AaBICHMUS.
Obvacnenue: 13-3a 0OJBIION TUIOIAAN OTIOPHI JIaBJIeHUE HAa OyMa)kHbIe TPyOOUKH HEOOJIbIIOE.
Kpome Toro, npoyHOCTb 3aBUCUT OT (POPMBI.
Ilpumeuanusa: eciny KOJIOHHBI CKJICUTh MEXYy COOOM, TO MPOYHOCTh KOHCTPYKLIMU BO3PACTET
HACTOJIBKO, YTO CMOXET BbIJIepKaTh YeloBeka. Pe3yabTar onbiTa 3aBUCUT OT IJIOTHOCTH Oymaru.
Jna uccnedosanus npoBeUTe UCCIIEA0BaHNE TPOYHOCTH KOHCTPYKIIUH B 3aBUCUMOCTH OT IMaMeTpa
TpyOOUeK U MIIOTHOCTH OyMar.
He monvko ¢pusuxa: B OGMOJIOTHU: KOCTH YEIOBEKA U )KUBOTHBIX I0JIbIE, UTO JIeNIaeT UX JIETKUMHU, ITPU
OUYeHb BBICOKOH NMPOYHOCTH. Eciau Obl KOCTH NTHUIl HE UMENN BO3IYIIHBIX MOJOCTEH, NTUIBI IPOCTO HE
CMOTJIM ObI MOTHATHCS B BO3YX.



B apxuTtekType: 3HaeTe JIM Bbl, UYTO B CTAPUHHBIX OCOOHSKAX KOJOHHBI C/ICIIaHbl BOBCE HE U3
Mpamopa, a U3 Manbe-malille ¥ BHyTpHU IoJble?

Pexeusum: 4eTbipe 0IMHAKOBBIE (KEJIATEJIBHO NIEpEeropeBIIre!) JIaMIOUKH, YEThIPE CTEKIISTHHbIE
JIBYXCOTTPaMMOBBIE OaHKH M3-TI0]] MalioHe3a (OHU OyIyT IMOJCTaBKaMU IS JiaMIl), paHepKa U ra3eTa.
Xon ombITa:

e IlocraBbTe JTaMITBI B OAHKH.

e [lomecrtuTe amnbl B 0aHKaX MO yriiaMm BOOOpa)kaeMoro KBajpara.

o [lonoxwure Ha ammbl paHepKy.

e BcranbTe Ha (haHEepKy.
Takas koHcmpyKyusi 00CMAamoyHoO NPOUHASL U BbIOEPHCUBAEN 83DOCTO20 UYEN0BEKA.
Obvacnenue: T.K. TaMIIOYKU ONHUPAIOTCS Ha OAHKHU, TO IJIOLIA/Ib X OIOPBI PE3KO BO3PACTAET, a
JaBJICHUE HA XPYIKOE TOHKOCTEHHOE CTEKJIO YMEHBIIIAETCS Ha CTOJILKO, YTO OKa3bIBACTCSI MEHBIIIE
MaKCHMAJILHO JIOIMYCTUMOM Harpy3ku. KpoMe Toro, mMeet 3HadeHHe U (hopMa JIAMITOYKH - BBITTYKJIas,
KyrnoJjiooOpa3Hasi.
Ilpumeuanue: Ilepen onbITOM MPOBEPHTE, HET JIM HEPOBHOCTEH y ropiibiiiek 6aHok. [1lepoxoBaTtocTu
MOXKHO YIQJIUTh HAXKJIAYHOW OyMaromu.
OmnbITHI TPOBOIUTE Ha Ta3eTe. B ciyyae Heymayu ¢ ra3eThl JIETKO yIATUTh OCKOJIKH CTEKIIA.
BcragaiiTe Ha cepenuny dhanepku, 4ToObI Harpy3Ka Ha JIAMIIOYKH pacipeiessiiach paBHOMEPHO.
He monbko ¢puzuka: B ONOJOTHH: TIPH ITPOXOXKISHUH O0JIOT WITH TITyOOKOTO CHETa y
MAPHOKOITBITHBIX YKUBOTHBIX PAa3JBUTAIOTCS KOIIBITA, YTO YBEIMUNBACT UX IO U YMEHBIIACT
JaBJICHUE Ha TIOYBY.
B TexHmKe: 3aMeHa KOJIeC Ha TYCEHUIIbl YBEIIMYUBACT IIPOXOAMMOCTD TSHKEIIOTO TPAHCIIOPTA TT0
0€3I0POIKBIO.
B crpourenscTBe: pyHAaAMEHTHI 3JaHUI YMEHBIIAIOT JaBJICHHUE HA 3€MJII0 CTPOUTEIBHBIX
COOPYKEHHUI.

Pekeuzum: OyThlIIKa, MPOOKa TAKOTO pa3Mepa, YTOOBI OHA CBOOOIHO MTPOXOAUJIa B OYTHUIKY.
XoJ ombITa:
e BroxwuTte npoOKy B TOPJIBIIIKO TOPU30HTAIBHO Jiexkalien OyToiaku. [IpoOka gomkHa BXOIUTH
CBO0OJTHO, C HEOOJIBIIIUM 3230 POM.
e CuibHO TIOAYHTE HA TIPOOKY.
IIpobka evinemaem uz 6ymulixu, ¢ Kakou Obl CUNOU 8bl HU OVIIU.
Oo6vacnenue: TOCKOJIbKY Macca Bo3/lyxa B OyTbUIKE YBEIHUMIIACh, TO U JaBJICHUE BHYTPH OYTHUIKU
cTayo 0oJibie aTMOC(hEpHOTO.
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