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IHosicuuTeNLHAA 3aNIUCKA

[Ipennaraemass  Ilporpamma 1Mo  Kypcy  BHEYPOUHOM  JIESITEIBHOCTH
«3aHumarenpHas (U3MKa» UMEET OOIIENHTEIIEKTyallbHOE HAlIPaBJICHHUE.

B ocHOBe TOCTpOEHMS JAHHOTO Kypca JEKUT UAes TyMaHU3aluu
€CTECTBEHHOHAYYHOT O o0Opa3oBaHus, COOTBETCTBYIOILAS COBPEMEHHBIM
MPEACTABICHUSIM O LEJSAX MIKOJIBHOTO 00pa30BaHMsS U CTaBsAlas B IIEHTP BHUMAaHUS
JMYHOCTh YYCHHKA, €T0 UHTEPECH U CIOCOOHOCTH.

Kypc mno3Boisiser obecrnieunth TpeOyeMblil YpOBEHb MOJTOTOBKH IIKOJHHUKOB,
MpEeAyCMaTPUBAEMBIM  TOCYJapCTBEHHBIM  CTaHAAPTOM  €CTECTBEHHOHAYYHOI'O
oOpa3oBaHMsI, a TakKXKe IO3BOJSIET OCYIIECTBISATH TMPU STOM TaKyl IOATOTOBKY,
KOTOpAas SIBJSICTCS TOCTATOYHOM IS ajbHEHIIIeTo n3ydeHust Gu3nku B 7 — 9 kimaccax.

du3nka Kak Hayka 0 HauboJiee 00IIMX 3aKOHAX MPUPOJIbI, BHICTYMAsi B KAUECTBE
y4eOHOTro MpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]] B CUCTEMY 3HAHUHN 00
OoKpyaromeM Mupe. OHa pacKpbIBAa€T POJIb HAYKH B SKOHOMHYECKOM U KYJIbTYPHOM
pa3BUTHHN OOIIECTBA, CIOCOOCTBYET (POPMUPOBAHNIO COBPEMEHHOT'O HAYYHOTO
MUpOBO33peHus. JlJig perieHus 3a1a4 GopMUPOBAHUS OCHOB HAYYHOTO
MHUPOBO33pPEHUS, PA3BUTHSI HHTEIUVIEKTYyaJIbHBIX CLIOCOOHOCTEN 1 NTO3HABATEIbHBIX
MHTEPECOB IIKOJIBbHUKOB B MPOLECCE N3YUECHUS] (PU3HKU OCHOBHOE BHUMAHUE CIIETYET
YAEIATh HE Nepeaadye CyMMbl TOTOBBIX 3HAHUM, @ 3HAKOMCTBY € METOIAMH HAYYHOT'O
MO3HAaHUS OKPY’KAIOIIEr0 MUPA, IOCTAHOBKE MPOOJIeM, TPEOYIOIIUX OT y4aluXCsl
CaMOCTOATEJIBHOM IEATEIBHOCTH 110 UX pa3pelIeHnro. M1 03HaKOMIIEHHE IIKOJIBHUKOB C
METO/IaMH HaYyYHOTO MOo3HaHus HanOosee 3G(HEKTUBHO MPOBOAUTH HA PaHHEH CTYNECHH
U3y4deHUs (PU3HUKHU.

«ITouemy?» Kaxplil peOE€HOK KeNaeT MOoJTyYUTh OTBET HAa 3TOT BOMPOC.
HabGnrogaemsbie B ObITY U IPUPOE SABJIEHUS U IPOLIECCH MOTYT ObITh OCMBICIIEHBI U
OOBSCHEHBI, €CJIM YYEHHUK CaM MbITAETCA UX CMOJIETMPOBATH WIIK TPOBECTH
skcriepuMeHT. OH 4yBCTBYET ce0sl mepBOOTKpbIBaTeneM. Co3HaHME ycnexa OKphUISIET
ero. B aTom 3akitoyaercs pajocTh YUEHHS C YBJICUEHUEM, paJOCTh TBopUYecTBa. YTOObBI
pa3BUTh UHTEPEC K (PU3MKE, )KeJTaHUE TBOPUTDH U IKCIIEPUMEHTHUPOBATh, pa3padoTaHa
nporpamma «3aHuMarenabHas GU3uKay I MIAIIINX ITKOJIHHUKOB B CHCTEME
BHEeYpouHOoro oopaszoBanus. [lIkonsHuku 11-12 j1eT roTOBBI Ha KAYECTBEHHOM YPOBHE
MOHSATh MHOTHUE SIBJICHUS MPUPOJIbI, U3y4aTh KOTOPbIE UM MPEJACTOUT CTAPIINX KiIaccax.
B nanHOM Kypce u3yueHue npeamMeTa HaunHAeTCs He Ha aOCTPAaKTHOM, a Ha
KOHKPETHOM YpOBHE, OCHOBAHHOM Ha HEMOCPE/ICTBEHHOM Ha0MIOACHUH. Y UEHUK
CTaHOBUTCS CYyOBEKTOM Ipoliecca 00yueHusl, YYUTCSI CAMOCTOSTEILHO U OCO3HAHHO
pruoOpeTaTh 3HAHUS U3 PA3IMYHBIX UCTOYHUKOB — COOCTBEHHOTO KM3HEHHOTO OTIBITA,
JIOTIOJIHUTENIBHOM JINTEPATYPhI, CIICIIUATBHO MOCTABIEHHOTO SKCIIEPUMEHTA,
TeJenepeiayu, U3 pacckaza yUuTels Ui OJIHOKJIACCHUKOB. [ 1aBHOE — pa3BUTHE



YMEHUH yUYaluxcsi CaMOCTOSATEIbHO MPUOOpPETaTh 3HAHUS U UCIOJIB30BATh UX B
MTOBCETHEBHOM KU3HH.

Cepust HEKOTOPBIX IKCIIEPUMEHTOB MOI00paHa TaKUM 00pa3oM, UTO JIJIsl UX
MIPOBEJICHUS HE HYKHBI ClIelMaibHble (pu3nueckrue mpudopsl 1 000pya0BaHuE, 1a U
BOOOIIE, UX MOXHO MIPOBOJIUTH y CeOsI ToMa.

JI71s1 HEKOTOPBIX AKCIIEPUMEHTOB UCIOJIb3YETCSl 000PYIOBAHHE ISl JIAOOPATOPHBIX
paboT M yueHn4YeckHux onbITOB «Touka pocta»

IeasiMu n3yvyeHusi Kypca «3annmare/ibHasi (DpU3UKay SIBJSIOTCS

1) pazsumue uHmepeca u meopUecKuUx CnocoOHOCmel WKOIbHUKOE NPU 0CEO0EHUU UMU
Memooa HaAy4Ho20 NO3HAHUS HA YUCMO ONUCAMENTbHOM YPO8He, He mpedyioue2o
YCmMaHoseneHue NPUIUHHO-CIe0CMEEHHbIX C853ell |

2) npuobpemenue yYauuMUcs SHAHUl U YY8CMEEHHO20 ONblma OJisl NOHUMAHUSL S6/IeHUl
nPUpoObl, MHO2UE U3 KOMOPLIX UM NPeOCmOUm U3yuams 6 Cmapuiux Kiaccax
WKOIbL;

3) popmuposanue npeocmasienuti 00 USMEHYUBOCMU U NO3HABAEMOCMU MUPA, 8
KOMOPOM Mbl HCUBEM.

3axaum Kypca:
1) 3HAKOMCMBO YH4aWuxcsi ¢ MemoooM HAYYHO20 NO3HAHUSL U MemoOamu

ucciedo8anusi 00beKkmos U s6ieHutl npupoosl (HadbarwoeHue, Onvlm, blA6IeHUE
3AKOHOMEPHOCMEU, MOOETUPOBAHUE ABNEHUS, YOPMYIUPOBKA 2UNOMmE3 U
NOCMAHOBKA 3a0a4 NO UX NPO8epKe, NOUCK peuleHusi npobiem, nodsedenue Umo2os
u hopmynuposka 6vi800a);

2) npuobpemenue yHauuMucs 3HAaHULL 0 MEXAHUYECKUX, MeNni06blX, 36YKOBbIX U
CBEMOBBIX S8NCHUSX, (PUULECKUX BeTUYUHAX, XAPAKMEPUZYIOWUX IMU S81eHUSL,

3) hopmuposanue y yuauwuxcs ymenust Habarooams u ONUCbl8amy 61eHUs.
OKPYIACAIOULe20 MUPA 8 UX 83AUMOCBA3U C OPYeUMU ABTEHUAMU, BbISAEAMb 2IIAGHOE,
0OHAPYIHCUBAMb 3AKOHOMEPHOCU 8 NPOMEKAHUU AGIEHUU U KA4eCTNEEHHO
00bACHAMb HAUbOIee PACNPOCMPAHEHHbLE U 3HAYUMDBLE OJISl YeN08EKA SABNeHUS.
npupoosl,

4) osnadeHue 0oUWeHayUHbIMU NOHAMUSIMU. NPUPOOHOE S8TIeHUe, IMAUPULECKU
YCManoe8ieH bl (hakm, npobiema, cunomesa, Meopemuyeckull 8bl800, Pe3yibmam
IKCNEPUMEHMATbHOL NPOSEPKU;

5) NOHUMAHUEM OMIUYUSL HAYYHBIX OAHHBIX OM HENPOBEPEHHOU UHpOpMayuu;
YEeHHOCMU HAYKU 011 YO08IeMBOPEHUs ObIMOBBIX, NPOU3E0O0CHIBEHHBIX U
KYIbMYPHbIX NOMpeOdHOCmell Yelo8eKd.



IL1anupyeMble pe3yJabTaThl

JInuHoCTHBIE, MeTANIPeIMeTHbIE U MPeJAMETHBIE Pe3yJbTaThl 0CBOEHHS Kypca

1)

2)

3)

4)

5)

6)

7)

1)

2)

Oowue npedmemmuoie pe3ynomamol:

MOJy4UTh (PEHOMEHOJIOTMUECKUE 3HAHUSA O MPUPOE BAXKHEUIINX (PU3HMUECKUX
SBJICHUI OKPY>KAIOIIEr0 MUPA U KA4ecmeeHHo OObSICHATh NPUUNHY UX
BO3HUKHOBEHUS,

YMEHUS M0JIb30BATHCS METOAaMH HAYYHOTO TIO3HAHUS, TPOBOJUTEH HAOIIOACHHS,

IJIAHUPOBATH U BHITIOJIHATH SKCIIEPUMEHTHI, 00pabaThiBaTh pe3yabTaThl

U3MEPEHU, npedcmasisims 0OHAPYIHCEHHbLE 3AKOHOMEPHOCU 8 CI08ECHOU opme;

" HAYYUTHCS HAOMIOAATh (PU3MUCCKUE SIBJICHUS, BBIICTSATH CYIICCTBCHHBIC
MIPU3HAKU 3TUX SBJICHUH, Je€aTh BHIBOIBI,

" HAy4YUThCS MOJIH30BATHCS U3MEPUTEIBLHBIMU MPUOOpamMu (BeChl, JMHAMOMETD,
TEPMOMETP), COOUPATHh HECIIOKHBIE IKCIIEPUMEHTAIIbHBIE YCTAHOBKH JJIsI
MPOBEAECHUS MPOCTEUIINX ONBITOB, MPEJCTABIIATH PE3YJIbTAThl U3MEPEHHUI C
MOMOIIBIO TAOJIUI] ¥ BBISIBJISITH HA 3TON OCHOBE SMITUPUYECKHUE 3aKOHOMEPHOCTH;

YMEHUS IPUMEHSATh TEOPETUYECKHE 3HAHUS 10 PU3UKE K OOBSICHEHUIO TIPUPOTHBIX

SIBIICHUM;

(dbopmupoBaHre YOEKIECHUS B 3aKOHOMEPHOM CBSA3U U MIO3HABAEMOCTH SIBJICHUI

PUPOJIbl, B 00BEKTUBHOCTH HAYYHOT'O 3HAHUS, B BBICOKOW IICHHOCTH HAyKH B

Pa3BUTHUH MATEPUAIBHOU U TyXOBHOM KYJIBTYPBI JIIOJIEH;

Pa3BUTHE DJIEMEHTOB TEOPETUUECKOTO MBIIIUICHHSI HA OCHOBE (DOPMHUPOBAHUS
YMEHUH yCTaHABIMBATh (DAaKThl, BEIICIATH IJIABHOE B M3y4aeMOM SIBIICHUH,
BBISBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3M MEXKIY BEIMUUHAMU, KOTOPBIE €T0
XapaKTEPHU3YIOT, BBIIBUTATh TUTIOTE3bI, (POPMYIUPOBATH BHIBOIBI;
KOMMYHUKATHUBHbIE YMEHUS: TOKIAAbIBATH O PE3YJIbTaTax CBOErO UCCIIEI0BAHMUS,
y4acTBOBaTh B IMCKYCCUH, KPATKO U TOYHO OTBEYATh HAa BOMPOCHI, UCIIOJIb30BATh
CIIPaBOYHYIO JIUTEPATYPy U APYTUe UCTOUYHUKHU MH(OPMALIUH.

YMEHHE MCIO0JIb30BaTh MMOJyYCHHbIE 3HAHMS, YMEHUS U HaBBIKU B MIOBCETHEBHOM

KU3HH (OBIT, SKOJIOTHS, OXpaHa 37J0pOBbs, OXpaHa OKPYXKAIOIIEH Cpe/ibl, TEXHUKA

0€30IacCHOCTH H JIp.).

Memanpedmemmnuie pe3yromamal:

OBJIaJICHUE HABBIKAMHU CaMOCTOSATEIIBHOTO MPUOOPETEHUSI HOBBIX 3HAHUH,
OpraHu3alyy y4eOHOM NesITeIbHOCTH, TOCTAHOBKHY I1€JIeH, MIIaHUPOBaHUS,
CaMOKOHTPOJISl ¥ OLICHKH PE3yJIbTaTOB CBOEH JEATCIbHOCTH, YMEHUSIMU
MPEABUJIETh BO3MOXKHBIE PE3YJIbTaThl CBOMX JICUCTBUM;

OBJIJICHNE YHUBEPCAIBHBIMU CITIOCOOAMHU JIEATETLHOCTH Ha PUMEpax
MCIIOJIb30BaHUsI METO/Ia HAYYHOTO MTO3HAHUS MTPU U3YUYEHUH SIBICHUW PUPOJIBL;



3) dbopMHUpoBaHUE YMEHUN BOCIPUHUMATh, IepepadaThiBaTh U MPEAbIBIATH
uH(OPMAIUIO B CIIOBECHOM, 00pa3HOM, CUMBOJIMYECKOH hopMax, IPH MOMOIIH
TaOJINIL, BBIJEISTH OCHOBHOE COJIEpKaHUE MPOYUTAHHOTO TEKCTa, HAXOJAUTh B HEM
OTBETHI Ha MOCTABJICHHBIE BONIPOCHI U U3J1arath €ro;

4) NpUOOPETEHHUE OIBITA CAMOCTOATEIBLHOTO TIOUCKA, aHAJIW3a U 0TOOpa
nH(OPMAITUH C UCTIOIB30BAHUEM PA3TMYHBIX HCTOYHHKOB U HOBBIX
WH()OPMAITMOHHBIX TEXHOJIOTUH JJIS PEIICHHS TI03HABATEIbHBIX 33]1a4;

5) Pa3BUTHE MOHOJIOTHYECKON U TUAaIOTUYECKON peur, yMEHHS BbIpaXKaTh CBOU
MBICJIM U CTTIOCOOHOCTH BBICIIYIIMBATh COOECETHNKA, IOHUMATh €r0 TOUKY 3pECHHUS,
MPU3HABATh MPABO APYTOro YejIOoBeKa HA UHOE MHEHHUE;

6) OCBOEHHE IPUEMOB JCHCTBUI B HECTAHJAPTHBIX CUTYalUAX, OBJIAJICHNE
HBPUCTUYECKUMU METOJAAMH PELIECHUS TPOOIIEM;

7) dbopmMupoBaHUe YMEHHI pab0OTaTh B TPYMIIE C BHITIOIHEHUEM PA3IMUYHBIX
COI[MAJILHBIX POJIEH, MPEICTABIATh U OTCTAUBAaTh CBOM B3IJISIIBI U YOCKACHUS,
BECTH JUCKYCCHIO.

Jluunocmmuuie pezynomamot:

1) c(hOpMHUPOBAHHOCTH MTO3HABATEIBHBIX HHTEPECOB, UHTEIICKTYJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH yUalTuxcs;

2) CaMOCTOSATEILHOCTh B IPHOOPETCHUH HOBBIX 3HAHUN U TIPAKTUICCKUX
YMEHH;

3) MOTHBAIIMs 00pa30BaTEIbHON ACSITEIBHOCTH IITKOJIHLHUKOB Ha OCHOBE
JUYHOCTHO OPUEHTHUPOBAHHOTO MOX0/1;

4) (hopMHUpOBAHUE IIEHHOCTHBIX OTHOIIECHUH APYT K JIPYTY, K YUUTENIO, K Pe3yJIbTaTam
oOyueHus;

5) MPUOOpPETEHNE TOJIOKUTEIIBHOTO SMOITMOHAIBHOT'O OTHOIIICHUS K OKPY>KaroIIeit
MIPUPOIC U CaMOMY ceOe KaK 4acTH TIPUPOJIBI, )KEJIAHUE TTO3HABATH IPUPOTHBIC
OOBEKTHI U ABJICHUS B COOTBETCTBUH C )KH3HEHHBIMH TIOTPEOHOCTIMH H
WHTEpEeCaMu;

6) MPUOOpETEHNE YMEHUS CTABUTD TEepe/l COOO0M MO3HABATEIbHBIC 11EJTH, BHIJIBUTAThH
TUIOTE3bl, KOHCTPYUPOBATH BHICKA3bIBAHUS €CTECTBEHHOHAYYHOTO XapaKTepa,
JIOKa3bIBaTh COOCTBEHHYIO TOUKY 3pEHHSI 0 00CYKIaeMOMY BOIPOCY;

[Iporpamma Kypca npeaycmaTpuBaeT GOPMUPOBAHKE Y IIKOJIBHUKOB CIEIYIOITUX
00IIey4eOHBIX YMEHUW M HaBBIKOB, YHUBEPCAIBHBIX CHOCOOOB JEATEIBHOCTH U
KJIFOUEBBIX KOMITETECHIIMIA:

Tloznasamenvhas oesmenbHocmoy:
- HCIIOJIB30BAHUC  JJIA  TMO3HAHHA  OKPYKAOICTO0 MHpaA  Pa3JIMYHBIX



€CTECTBCHHO-HAYYHBIX  METOJOB:  HaONIOJIeHWEe, HM3MEpPEeHHe,  DKCIEPHMEHT,
MOJICJTUPOBAHHUE;

—  (QopmupoBaHue yMEHUW pa3nuyaTh (aKThl, THUIOTE3bl, MPUIHHEI,
CIIEJICTBUS, I0KA3aTEIbCTBA, 3aKOHBI, TEOPUH;

—  OBJIAJICHWE aJCKBAaTHBIMU CIIOCOOAMU PEIICHUS TEOPETHYCCKUX W
AKCIIEPUMEHTAIBHBIX 33]1a4;

—  TPHOOPETEHHE OIbBITA BBIABIKEHUS TUIIOTE3 JJISI OOBSICHEHUSI M3BECTHBIX
($akTOB M SKCIIEPUMEHTATLHOM MPOBEPKH BBIBUTAEMBIX THITOTES.

HughopmayuuonHo-KoOMMYHUKAMUBHASL OesTMeNbHOCTb.

—  BIIQJICHWE MOHOJIOTUYECKOW U JIHAJOTHYEeCKOH pedblo, pa3BUTHE
CIIOCOOHOCTH TOHMMAaTh TOYKY 3PEHHS COOSCeAHMKAa W TMPU3HABATH MPABO HA HWHOE
MHEHUE;

—  WCIOJIb30BaHWE [JIsl PEIICHUS IT03HABATEIBHBIX W KOMMYHHUKATHBHBIX
3aJ1a4 pa3IMIHbIX HCTOYHUKOB WH(OPMAIIHH.

Pegnexcusnas oesmenvnocmo:

—  BJaJICHHE HABbIKAMU KOHTPOJISI M OLIEHKU CBOEH JESATEIBLHOCTH, YMEHUEM
MPEABUICTh BO3MOXKHBIE PE3YJIbTAThl CBOUX JCHCTBUI;

—  opraHuzanus y4eOHOHM JESITeNIbHOCTU: MOCTAHOBKA IIEJIM, TJIAHUPOBAHUE,
OTpeieNieHNe ONTUMATFHOTO COOTHOIICHHUS 1IEH U CPEJICTB.

[Iporpamma kypca «3aHumarenbHas (¢U3UKa» MO BHEYPOUYHOM JESATEIBbHOCTH
peanusyercss B 5 Kiacce, y4acTBYIOIIMX B 3KcnepuMmeHTe 1o BBeneHuto PI'OC
TpeThero nokoisienus. M3yuenue nmocrpoeHo u3 pacuera 1 yac B Hememto (35 uvaca).
[TpomexxyTouHas arTecTanus NpoBOAUTCS B popMe yCTHOTO ompoca (3-5 MUHYT).

OcHoBHOM (hopMoOit pabOThI MO TAHHOW BHEYPOUYHOU ACSATEIBLHOCTU SIBIISIFOTCS
y4eOHbBIC 3aHATHS, HA KOTOPHIX MIPEAOCTABIICH NTO3HABATEIbHBIN MaTepral B BUJIC
3aHUMATEJIbHBIX OMBITOB U SKCIIEPUMEHTOB, a TAKKE MIPOCMOTP MYIbTOUIHBMOB
pa3BHUBAIOLIErO Xapakrepa u3 cepuil «Pukcukmy», «llouemyukay, «IIun-Kog» u ap.
OnBITH ¥ YKCIIEPUMEHTHI HOCAT KaK JIEMOHCTPAIMOHHBIN, TaK U (DPOHTAILHBIN
XapakTep, MPEANOIararoIfil MapHyIO WK TPYNIOBYI0 padoTy. Matepuaisl Kypca
MOTYT MCIIOJIb30BAThCS HA YPOKaxX (PU3HKH.

Conep:kague nporpaMMbl Kypca

1. Beegenne (2 u)

[Ipupona u ee siBnenus. Pusnka— Hayka o npupoae. Uto uzydaet dpusnka. Tema
U BemiecTBa. HaydHble METONBI WM3Y4YEHUS TPUPOMBI: HAOIIOJIEHUE, OIBIT, TEOPHUS.
3HAKOMCTBO C mpocTedmmM (u3nIeckuM obopynoBanueMm (TIpoOupKa, Kojoa,



7a00paTOpHBI CTakaH, METAJUIMYEeCKUH IITaTUBBI, Jep>KaTelb Uil MPOOUPOK).
W3mepurenbHble TpUOOPHI: JIMHEIKa, W3MEpPHUTENbHAs JIEHTA, BEChl, TEPMOMETD,
MEH3ypKa (€AMHHUIBI U3MEPEHUH, MKana npuoopa, 1eHa JAeNeHHs, Ipeaen U3MEPeHHUI,
npaBWjia TOJb30BaHUs). TexHuka O€30MacHOCTH Ha 3aHATHIX, MEPBUYHBIN
UHCTPYKTaX.

2. Teja u BemecTBa (8 u)

XapakTepucTuku BemiecTB (dhopma, 00beM, IBET, 3amax). TBepioe, XKUAKOE U
razoo0paszHoe coctosiHug BemecTBa. CTpoeHue BellecTBa. MOJIEKYJbl, aTOMBI.
[IpencraBnenure o pa3Mepax ydacTull BeliecTBa. [[BukeHue yacTtull BemlecTBa. CBs3b
CKOPOCTH JBW)XCHHS dYacTull ¢ Temmeparypoil. Juddy3uss B TBepapix Temax,
KUIKOCTAX M Ta3ax. BzamMmojelcTBue dYacTHI] BeIIecTBa W aToMoB. l[losicHeHmE
CTPOEHUS U CBOWCTB TBEPJBIX TEJ, )KUIKOCTEH M Ta30B C MOJICKYJISIPHONU TOYKH 3PEHUS.
[IoBEpXHOCTHOE HATSKEHUE.

3. B3aumoneiicrBue Tea_(6 u)

N3menenue ckopoctd ¥ QopMbI TeN MpPU UX B3auUMOJCHCTBUU. JlelicTBue U
IIPOTHUBOJICCTBHE.
Cwia kak xapakrepuctuka B3aumonaeuctsus. HWuepums. [lposBienue wuHEpHMH,
MIPUMEPBI €€ yueTa U MIPUMEHCHHUS.

Cuna TsKeCTH. 3aBUCUMOCTh CHWJIBI TSDKECTH OT Maccel. Cuila TpeHWUs.
3aBUCUMOCTD CHUJIBI TPEHHS OT CHJIbI TSIKECTH W KadecTBa 0OpabOTKH MOBEPXHOCTEH.
Ponb Tpenus B npupoje u texuuke. CrocoObl YCUIICHUS U OCITA0JICHUS TPEHUS.

Hedbopmanus. Pazmuunbie  Bunbl  gedopmaruu.  Cuiia  ynpyrocTd, ee
HarpaBjeHHe. 3aBUCUMOCTh CHJIBI yOpyroctu oT nedopmaruu. JlaBieHue Tena Ha
Omnopy. 3aBUCUMOCTb JABJICHUS OT IUIOMIAAXA Onopbl. [lepenada naBieHus xKUIKOCTIMA
U razamu. ATMochepHoOe JaBJICHUE.

4. ®uznueckue siBjaeHus (19 u)
MexaHu4yeCcKHUE SIBICHUS

[Tonsatre 00 OTHOCHUTEIBHOCTH MEXaHHWYECKOrO JBMIKEHHUs. PasHooOpasHbBIC
BUbl MEXaHWUYECKOTO JBWKCHHUS (MPAMOJMHEHHOE, KPHUBOJMHEHHOE, IBMKEHUE II0
OKPY>KHOCTH, KoJjie0aTeapbHOoe). MeXaHuuecKoe JBMKEHHE B MPHUPOJE M TEXHUKE.
IIpoctpaHcTBO.

TenjoBkle SIBJICHUS

Temneparypa. Tepmomerpbl. l3MmeHeHue oObeMa TBEPIBIX, KUIKUX U
ra3000pa3HbIX TN TPH HArpeBaHWM W OXJaxiaeHuu. [lmaBneHue w OTBEepIEeBaHHE.
Hcnapenne u kuneHue.



3BYKOBBIC SIBJICHUS

3BYyK KaKk MCTOYHMK MHpOpMaluK 00 OKpykaroieMm mMupe. McTtounuku 3Byka.
Konebanue — HeoOXoauMoe yCI0BHE BO3ZHMKHOBEHHS 3ByKa. OTpa)keHHe 3ByKa. DXO.
['os0C 1 ciyX, TOPTaHb U yXO.

CBeTOBBIC SIBIICHUS

[IpssmonuueiiHoe pacnpoctpaHeHue cBera. Jlyu. OOpaszoBanue TeHH. OTpakeHHe
CBETa. 3aKOH OTPaXXEHUs CBeTa. 3€pKajla IUIOCKUE, BBIIYKIbIE M BOTHYTHIE.
[Tpenominienue cpera. Jlunza. Crioco6HOCTh BUAETh. JledexTrl 3penus. Ouku. L[Bera.
CMenmBaHUE LBETOB.



KanennapHo-temaTnuyeckoe IJiaHMPOBaHHU e

Ne Ha3zBanue TeMbl 3aHATHS Buneomarepu | Ko | Mcnoab3oBanue JiaexkTpoHHbIe (Hudposbie) | BocnurarenbHblii JlaTa npoBenenust
an J- | obopyaoBaHus o0pa3oBaTeJIbHbIE PecypChl aCHeKT nan dakr
BO | LeHTpa
yac | «Touka poctay»
0B
1. Beeoenue (2 u) 1.http://uchifiziku.ru/ - yun Jlenb 3HaHMIA
1. | BBoaHoe 3aHsiTHE: YTO U3y4YaET «llouemy» - 1 usuky
¢bu3nka, ee OCHOBHBIC TOHATHUS «lTun-Koo» 2. http://class-fizika.narod.ru
Y CTIOCOOBI H3yUYCHHUSI.
- — KJaccHas (pusuka
2. | [Ipocreiimue naboparopHoe 1 O6opynoBanue
000pyIOBaHUE W U3MEPUTEITHHBIC TUTSI
npubopsl. TexHrnka 6€30acHOCTH Ha JIEMOHCTpAIUi
3aHSTHSIX.
2. Cmpoenue seugecmea (8 u) 1. http://simplescience.ru/ - Onumnuaga Ha
3. | Crpoenue BeniecTBa. MOJICKYITHI, 1 3aHHMATebHbIC (U3HUecKie | OpTale YUn.py
aTOMBI. OIBITHI IS AETeH 1 [IpenmerHbie
4. | ArperaTHoe COCTOSIHME BELIECTBA. «Ipu 1 B3POCITBIX JeTeid OMUMIMAzBL.
COCMOSIHUSL o Juu punaHcoBoi
sewecmeay - 2. http://setilab.ru/ - cereBnie IPAMOTHOCTH.
«louemyuxa HCCIICN0BATCILCKIC MHTeIueKTyasbH
» na60paT0pHH «H_[I(OJ'Ia JJIsL bIE I/IHTepHeT —
5. @DOKyCHI C BOJOH. 1 BCEX) KOHKYPCHI 1O
6. | BemecTBo B pa3nuyHBIX arperatHeix | «Vpaean na | 1 3. http://www.Imagic.info — MaTeMaTHKe.
cocrosiHUsX. ['a3. cnopy - YPOKH BOIIEGCTBA WurennexryanbH
«Iun-Kooy 4. http://uchifiziku.ru/ - yem | D€ BAKTOPHHEL
7. | BonmeOHble UTpHI ¢ BOJIOM. «OHyenao: 1 usuKy
600a u ) -
O 5. http://class-fizika.narod.ru
«ITun-Koox — KJaccHas (u3mnka
8. | 3araaku npna. «Omenv «V | 1 6. http://www.youtube.com —

geceozo
AnbRUHUCTA
» - «llun-

BHUACOXOCTHUHI



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

Kooy

9. | Huddysus — uto 310 TaKoe? «Komapunvs
» = «llun-
Kooy
10. | Ero BenmnuecTBO — MBUIBHBIN MY3bIPh. | « O MblLibHbIX
nY3bIPSAX» -
«l anuneo»
3. Bzaumooeiicmeue men (6 u) 1. http://simplescience.ru/ - WuTemiekryanbH
11. | B3aumopeticrBue Ten. Cuna — «Kons, Ons u 3aHMMAaTenbHbIe pu3Hueckue | ble HHTEPHET —
XapaKTePUCTHKA B3aMMOICHCTBHSL. Apxumeoy OIBITHI IS AETeH 1 KOHKYPCHI 110
12. | Ilouemy Bce mamaet BHU3? «Cuna B3POCITBIX JETEH MaTeMaTuKe.
eam - 2. http:/setilab.ru/ - cerensre
«llouemyuxa
» UCCIIeIOBATEIbCKUE
13. | Yro Takoe Tpenue? «Cuna O6opynoanue | Taboparopun «IlIkoma s
MpenusLy - TUIST BCEX»
« DurcuKuy aemMoHcTparui | 3. http://www.lmagic.info —
14. | Jepopmanus. Cuna ynpyrocru. «lInacmunun OGopynoBauue | ynoku ponmeGerBa
»- AL 1 4, http://uchifiziku.ru/ - yan
« Durcuxuy JIEMOHCTpAIHA
v ¢buzuky
15. | JaBneHue TBEPABIX TeJ, KUIKOCTEH Qunvm o O0GopynoBanue .
U TA30B. I Taniee. st 5. http://class-fizika.narod.ru
JeMoHcTpaumii | — KIaccHas ¢duzuka
16. | ATMocdepHOe I1aBIeHUE U €€ «aenenuey - 6. http://www.youtube.com —
(boKycCHI. «llouemyuxa BUJIEOXOCTHUHT
»
4. Qusuueckue ngrenusn (19 u) 1. http://simplescience.ru/ - «3onoTas
A. MEXAHUYECKHUE ABJIEHUA. — 5 3aHUMATEIbHBIC (I)I/BI/ILICCKI/IC OCCHbB»:
b OTIBITBI JJIs JIETEN 1 DoTOKOHKYpC.
17. | IlpoctpancTtBo. Kak B KHHO enar0T [Tpazmauk

JINJIAITYTOB.

B3pOCIBIX JETEU

«KpaCKI/I OCCHHN).



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

18. | Ha opOute — nHepims. «Kamanynem O6opynoBanue | 2. http://setilab.ru/ - cereBbie | Konkypc momesnok
a unu T HUCCIE0BATEILCKNE U3 TIPUPOAHOTrO U
uHepyusy - JIEMOHCTpaIi naGoparopun «lllkona 11s OpocoBoro
«lanuneoy Marepuaia
- = ——— BCEX»
19. | Bomyok, i0-i0, KpyTHIIBHBII «Ho-tio — ne O6opynoBanue .. [IpeamerHas
3. http://www.Ilmagic.info —
MAasITHUK. uepyuwKay - ISt HE/ems
«anuneoy nemoHcrpanuii | YPOKH BOJIH_I.e?C.TBa MAaTE€MAaTHKHU
20. | PeakTHBHBIC UTPYIIKH. «/eucamens 4. http://uchifiziku.ru/ - yan | Jlens Poccnmiickoii
Cmupnuneay ¢busuKy HAyKH-
- «lanuneoy 5. http://class-fizika.narod.ru | AOCTHXXCHHS B
21. | YUynecHslil pplyar, UJId MOTYT 2 «Pviuazy - O6opynoBanue | _ gnaccHas dusnka obmactu
2 MaTEMAaTHKH.
IBaOpBI MIPUIATH CHIT’ « Durcukuy ISt | 6. hitp://www.youtube.com —
JIEMOHCTpAIUi
BUJICOXOCTHUHT
b. | TEIIVIOBBIE ABJIEHUA. — 4 u 1. http://simplescience.ru/ - [TaTUMUHYTKH
22. | Yro Takoe Temio? «Tepmomemp 3aHMMaTenbHbIe pusnueckue | «XYA0KECTBCHHO
»- OIIBITHI JIJIs JIETEHN U © CJI0BO O
« Duxcurxuy . MaTEeMaTHKE.
B3pOCIBIX AeTel
23. | [InaBneHue U KpUCTAITH3AIINS. «Bwipawusan ) . Meponpusitus
2. http://www.Ilmagic.info —
BripanuBanue KprcTauioB. ue MECSTIYHHKA
KPUCTATLO8Y YPOKH BoJIIIEOCTBA MHTEJUIEKTYaTbHO
- «Tanuneoy 3. http://uchifiziku.ru/ - yau | roBocruranust
24. | Kacrprons u3 6ymaru. «Ixona ¢busuky «YMHHKH "
onwedcmea 4. http://class-fizika.narod.ru | YMHHIBD.
2» Ne9 — KIlaccHas pusnka
25. | XOoIoIHBINA KUTISITOK. «Kunﬂnimc 5. http://www.youtube.com —
npu -41°% -
BUJICOXOCTHHT
«Dusuueckue
OnvImMoly
B. | 3BYKOBBIE ABJIEHUA. — 3 u 1. http://simplescience.ru/ - Jlenb Hayku B
26. | MOXHO JT1 YBUICTH 3BYK? «Ymo maxoe IIKOJIE: 3aluTa



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

36VK» 3aHUMAaTEIbHBIC (PU3UUECKUE | IPOCKTOB U
27. | 3arajku pe3oHaHca. «Xpycmanvh OO0O0pynOBaHUE | OMBITHI JJIS JETEMH 1 HCCIICIOBATCIBCK
bl AL | B3pOCIBIX AeTel uX pabor
pesonancy - ACMOHCTPAHH | 5 "hitn:/;www.Imagic.info —
«l anuneoy 5
28. | 3auem 3ailily JUIMHHBIC YIIIH? «bapabany - YPOXH .Bonm.e. C_TBa
«DUKCUKILY 3. http://uchifiziku.ru/ - yau
busuky
4. http://class-fizika.narod.ru
— KJaccHas (pusuka
5. http://www.youtube.com —
BUJICOXOCTUHT
I | ONTUYECKHUE ABJIEHUA. —4 u 1. http://simplescience.ru/ - Jlenb
29. | Tanmyroniue TeHU. «A umosn 3aHUMaTelbHbIE (u3ndeckue | KOCMOHABTHKH
memnvy - OIIBITBI JUTS JIeTei i Jlenb [ToOembr
«Bunu-Ilyx» . JHu punaHcoBoi
B3POCJIBIX JIETEH
30. | 3HaKoMOe He3HaKOMOe 3epKaJo. «3epxanoy - Ob6opynoBaHnue ) . rPaMOTHOCTH.
2. http://www.Ilmagic.info —
« Duxcurxuy TUTSI
neMoHcTpamii | YPOKH BOJ'IIJ_I.e.6C.TBa
31. | Pa3HOIBETHOE KOPOMBICIIO. «Paoyeay - 3. http://uchifiziku.ru/ - yun
«llovemyura ¢busuky
» 4. http://class-fizika.narod.ru
32. | Jlns 4ero HyKHbI OYKH. «Kax — kiaccHas Gu3MKa
npubUsUMY 5. http://www.youtube.com —
oanvy -
BHJICOXOCTHHT
«IIpuxnouen
ust Komnaca
u
byounvuuxay
33. | Becenas ¢pusuka. Ousnueckuiit KBH. http://class-fizika.narod.ru — WuTennexkryansH



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

34. | Becenas ¢usuka. ®uznyeckuit KBH. 1 KJ1accHasi pu3nKa bl€ UHTEPHET —
35. | IlogBeneHmne UTOTOB. 1 KOHKYPCBI 110
MaTEeMaTHKE.
Ilpuaoxenue 1: 3anamue Ne 4

«AepeeamHoe cocmosHrue seujecmea )
O0opynoBanme: cnupmoeka, CNUYKYU, C8eYd, JI0AHCKA, CAXAPHDIL NeCOK, YOPMOUKU, INIeKMPULeCKUl YAUHUK

[ToBTOPUTE, UTO PEOSTA 3aAMIOMHIIN HA MPEIBITYIIEM 3aHATUU O CTPOCHUH BEILECTBA.
- Kas#cooe 8ewecmao cocmoum u3 MoaeKy/l

- MedHCOY MOJIEKYIAMU CYWeCMBYIOm NPOMENCYMKU

- MOJIEKYIbl HENPePbIBHO OBUIHCYMICSL

CCFOI[HSI MbI C BaMH1 6yz[eM 3aHUMATHCA MMPEBPAICHUAMU. YUTtoObI HAM pasragaTtb, YTO MbI 6y,HeM Ha6J'II-0I[aTB, HaM IIOMOT'YT 3HAaHUA O CTPOCHUUN
BE€IICCTBA.

1. Cnaznkoe npeBpallleHHe: Ha JIOXKKY HachIaTh caxap U MojJepaTh Hall ropenkoil. Uto mpoucxoaut ¢ caxapoM? Bo uto oH npeBparuics? [louemy? A
YTO MPOU30M/IET, €CIIN OITYCTUThH JIOKKY € XKHUJIKUM caxapoM B XosoaHyto Boay? ITouemy? Kakum Obu1 caxap B Havase onbita? (meepovim.)

Urto 3acTaBuiio caxap ctarh XUAKUM? M3-3a yero oH CHOBa CTaj TBEPAbIM?

Bv1600: npu nogvluenuu memnepamypvl meepooe meio CMaHo8UMCcs HCUOKUM, NPU NOHUMCEHUU MEMNEPAmypbl — HCUOKOE Melo 3aCmbleaem U
npeepawjaemcsi 8 meepooe.
Jemoncmpayuonnstii onvim.

2. JlenaemM UrpyliKy: pacTonuTh CBCUY, 3aJIUTh B (I)OpMy " AaTb OCTBITD.




UTo mpou30MAET CO CBEUKOM, €CIIU I €€ HAaUHy HarpeBaTh?

UTo pou30iAeT ¢ pacIuIaBIIEHHBIM MapauHOM, €CJIA €r0 OCTYIAUTH?
E1e pa3 03By4uTh BBIBOJ U3 MNPEIBIIYLIETO OIBITA.
Jemoncmpayuonnsiii onvim.

3. Kyna ucuesna s»xuakoctb? MbI Temieph 3HaeM, YTO TBEPJIbIC TeIa MOTYT CTAaTh KUJAKUMH U HA000POT. A €CTh JIU elle KaKhue-HIUOyIb COCTOSHUS
BEIIECTBa, KPOME TBEPAOIO U )KUJIKOro? YToObI OTBETUTH HA STOT BOIPOC, IPOBEIEM €II€ OJIMH OIbIT: KallHEM >KUJIKOCTh Ha JJUCTOK OyMaru U rnoayem
Ha Hee. Yto npouzonuio? Kyzaa ucuesna »KuaKoctb?

3HAYUT, )KUIKOCTh MOKET MPEeBPaTUTHCS B ap. A HaoO6opot? [IpuBenure cBou nmpumepsl. Y 0eauMcs Ha OTIBbITE.

Dponmanvuslii onvim (padoma é napax).

4. Joxuk B noxke. [logHecTn X0I0JHYIO JIOKKY K HOCUKY 3aKuIeBIIero yaitHuka. Uro mel yBuaenu? Ilouemy 3to npousonuio?
Bv1600: npu ygenuuenuu memnepamypol H#HCUOKOCMb NPESPAUAECs 8 Nap, Npu NOHUNCEHUU MeMnepamypsvl — HA0bOpom.
Jemoncmpayuonnsiii onvim.

Kaxue Buabl cOCTOSIHUMIM MBI CEro/iHs1 HAOMI0JaIM Ha 3aHATUU? DTU TPU COCTOSIHUSI Ha3bIBAIOTCS arperaTHbIMU (J1aT. — IPUCOEAMHSIIO), KOI'/1a OJIHO U
TO>KE TEJIO MOXKET ObITh B Pa3JINYHBIX COCTOSAHUAX. [lepexo 0fTHOro COCTOSHUS B IPYro€ MPOUCXOAUT MPU U3MEHEHUH TeMIIepaTyphl.
- [Ipu uem TyT MoJiekynbl? - cripocuTe Bbl. OTBET HalieTe B MyJIbT(QHUIbME.

[IpocmoTp MynbThunbma «Tpu cocTosiHUS BelecTBay (u3 cepuana «llouemyuray)

3anamue Ne 5

«DoKycwl ¢ 6000U»

OO6opynoBanue: cmakaH, 6004, KanyeiapcKue CKpenku, 3y004ucmKu, KycoueK caxapd, Mulio, HUOKOCMb OJisl MblMbsl NOCYObl, TUMOH, Oymaza.

[ToBTOPHUTH, YTO 3aMTOMHUJIM C MPOIILIOTO 3aHITHS 00 arperaTHBIX COCTOSTHUSIX BEIIECTBA M MX MIPUYHH; O MOJICKYJIIPHOM CTPOSHUH BEIECTBA,
MPUTSDKEHUU U OTTATKUBAHUH MOJICKYIL.
- A Kakoe BEelIeCTBO BCEr/la y Hac MoJl PyKOH, KOTOpOE MOXHO JIETKO IEPEBECTH U3 OJHOIO arperaTHoe COCTOSIHUE B Apyroe? (600a)



- CerosiHga y Hac OyJeT BO3MOXKHOCTb YOEIUTHCS Ha MPAKTUKE B HEOOBIYHBIX CBOMCTBAX OOBIYHBIX MPEIMETOB, SIBJICHHM, UX B3aUMOJICHCTBUU MEXKTY
c000i1, MOHATH MPUIHHY MPOUCXOSIIEIO U MPUOOPECTH TEM CaMbIM MPAKTHUECKUA OBIT. CeroHsl Mbl TIOMBITAEMCS [IOCMOTPETH HA TAKYIO
MPUBBIYHYIO BCEM BOAY C IPYTOil TOUKH 3PEHUS.

- Yro BbI 3HaeTe 0 Boae? Booda npo3pauna, y Hee Hem 6Kyca U 3anaxd, OHA He umeem ceoel hopmul...

- Yem xe MOxeT ObITh HEOOBIYHA BOIa?

1. Ilnasaowas ckpenka

Wuorga poKyCHUKH JEeNaloT YTO-HUOYAb Ha MEPBBIN B3I COBEPIICHHO HEBO3MOXKHOE. Ho cMoxkeT u (OKYCHUK 3aCTaBUTh IJIaBaTh METAJUIMYECKUN
npeamet? IIpobiema: Kak 3aCTaBUTh CKPETIKY IIaBaTh?

Hawm notpebyercs: crakan, BoAa, KaHUEISIPCKUE CKPETKU.

1. HanmbeMm B ctakan Boabl. CrienaeM U3 OJHOM CKPENKH KPIOYOK C MJIOCKOM 3arHyTOM YacThiO, KaK MOKa3aHO HA PUCYHKE. ,
Haunnaem nayunoe Bosmie6¢TBO! S
BceMm M3BeCTHO, 4TO METANTMYSCKUE CKPETIKH TOHYT B Bojie. UTOOKI T0Ka3aTh 3TO, OpOCHM CKpEIKY B CTaKaH ¢ BOAOW. A celiuac S
ceNlaeM Tak, YToObI CKperka miaBania. [IpousneceM Haja ckpenkoit BommeOHbIe coBa. [1o0KKUM CKpenKy Ha MIOCKHUMA y4acTOK
KPIOYKa, CICTTAHHOTO U3 JPYTOH CKpEnKu. J[ep:Ku ero ropu30HTaIbHO KaK MOKHO OJIMKE K TIOBEPXHOCTH BOJIBI, HO HE Kacasch et.
MesieHHO OITyCTUM CKPENKY B BOAY.

Ecnu ckpenxa 6yoem monyms, nonpobyem nomepems €€ 06 c8euKy, npexicoe uem onyckamby 6 00Y.

Ckperika OyJieT 1miaBarth. —
Ckperika MOXKET IIJIaBaTh 110 TIOBEPXHOCTH BOJIBI OJIaroiapsi 0COOOMY CBOMCTBY BOJIBI — MOBEPXHOCTHOMY HaTsHKCHHIO. Ha Kakmyro ]
MOJIEKYIIY CO BCE€X CTOPOH JICUCTBYET MPUTSHKEHUE APYTUX MOJEKYI, OKpykaromux e€. OJHaKO caMblil TOBEPXHOCTHBIN CIIOM MOJIEKYJ BOJBI JTUIIEH
COCEJICTBA IPYTUX MOJICKYJI CBEPXY, TIOITOMY B 3TOM CJIO€ MOJICKYJIBI IPUTITUBAIOTCS TOJIBKO K MOJICKYJIaM, HaXOJISAIIIMCS TT0] HUMH U BOKPYT HHX.
DT0 NpUTSHKEHHE CO3AaET HAa TOBEPXHOCTHU COJBI HEUTO BPOJAE TOHKON HATAHYTOHN TUIEHKH. [I0BEpXHOCTHOTO HATSKEHHUS BOJBI IOCTATOYHO JJISL TOTO,
YTOOBI BBIIEPKATh BCE CKpenKh. ECITi ThI X04elhb, 4TOOBI CKperKa MOIUTBUIA, OYeHb BaXKHO OITYCKaTh €€ Ha BOJY MEJJICHHO U CTPOTO TOPHU30H TAJILHO.
Ecnu ckpernka BXOIUT B BOJY MOJI YIIIOM WIJIM PE3KO OIYCKaeTcsl B HeE, MOBEPXHOCTHAS MJIEHKA PBETCS U CKPENKa HE MOXKET yJep>KaThCsl Ha BOJIE.
Dponmanwvuslii onvim (paboma é napax).

2. «/peccuposannvie 3V60111/l0ml<'1/l»

g 1. Pacrionaraem 3y0OYUCTKY JTy4aMH B MUCKE C BOJIOH.

2. B eHTp MHCKH aKKypaTHO OMyCKaeM KyCOUeK caxapa, - 3yOOUHCTKH HAYHYT COOMPATHCS K IICHTPY.

3. Ybupaem caxap 4aifHOU JIOXKKOM U KarmaeM MUNETKON B LIEHTP MUCKH HECKOJIBKO Karelb KHUIKOCTHU AJISl MBIThS TTOCY/BI, -
3ybounctku "pazberyrcs"!




Yro e npoucxoaut? Caxap BcacblBaeT BOAY, co3/aBas e€ IBUKEHUE, TepeMeliaronee 3y00OunCcTKH K LEHTPY. MbLI0, pacTeKasch 10 BOJE, YBJIEKAET 3a
CO0OM YaCTHUKU BOJIBI, M OHH 3aCTaBIIAIOT 3yOOUNCTKHU pa30eraThbCs.
Jemoncmpayuonnuiii onvim.

3. Tpycauewlii nepeu

B 3TOM 3KCIIEpUMEHTE MBI 3aCTABUM JIBUTaThCs IEpeL, HE IPUKACasCh K HEMY.

Hawm notpebyercs: 1 crakan (250 M) X010aHO#M BOIbI, HETITYOOKast popMa, TMHEHKa, IIEpeUHHIIa C MOJIOTHIM MEPIEM, KyCOK MbLIA.

1. Haneii B popmy Bonbl. Ee rimy6una nomkHa ObiTh nopsiaka 1,25 cm. OctaBb popMy B 1IOKO€, IIOKA BOJIa HE CTaHET KOJe0aThCsl.

2. Moemy nepiry nopa uckynatscs. (Beskuii mopsiouHsIii neper| 10JKeH NPUHUMATh BaHHY 110 MEHBIIEH Mepe pa3 B Heneno.) Bes 6exa B ToMm, 9To
Mo nieper] OouTcs Mbula. XOTHUTE, TOKaXKY?

[ocsinpe nepuiem noBepxHOCTh BoAbI. [lepia 101KHO OBITH JOCTaTOYHO, YTOOBI TOKPBIThH €€ MTOJIHOCTHIO.

KocHuce KyckoM Mbl1a IOBEPXHOCTH BOABI nocepeauHe. [locMoTpu, 4To Mponu3onaeT.

MBp110 cr1ocoOHO pa3pyUINTh MOBEPXHOCTHOE HATsDKEeHUE BoIbl. Kora Tl Kacaenibesi KyCKOM MbLIA MMOBEPXHOCTU BOJIbI, OHO HAYMHAET PACTBOPITHCS U
CMCIIINBATHCA C BOIIOfI. MOJIGKyJII)I MblJIa MPOHUKAIOT MEKAY MOJICKYJIaMH BOJAbI U CHHKAIOT UX B3aUMHOC ITPUTAKCHHUC. TaM, TI€ Thl KaCaCllbCsa MBIJIOM
BOJIbl, TOBEPXHOCTHOE HATsHKEHUE HapyliaeTcs. [loBepXHOCTHOE HATsHKEHUE B IPYTUX y4acTKaX TAHET KPYNUHKH Meplia 10 HApaBJICHHUIO K CTEHKAM,
MpOYb OT MbILJIA.

Jemoncmpayuonnsiii onvim.

4. IIpeBpaTHMcsl Ha HECKOJIBKO MUHYT B Pa3BEIUMKOB U C/IEIAEM «HegUOUMble YepHULA), C TIOMOIIbIO KOTOPHIX CMOXKEM HAIlUCaTh TailHbIC MTOCTaHMS.
Jlg mpoBeieHus ONbITa HaM MOHA00ATCS: MTOJIOBUHKA JIMMOHA, BaTKa, CIIMYKA, Yallka BOJbL, JUCT OyMaru.

1. Bel1aBuUM COK M3 JIMMOHA B YaIlIKy, J00OaBUM TaKO€ e KOJIMYECTBO BOJBI.

2. O6MaKHEM CIUYKY WM 3yOOUMCTKY C HAMOTAHHOM BaTOM B pPacTBOP JUMOHHOTO COKA M BOJIBI M HAIIMIIEM YTO-HUOYIb Ha Oymare 3TON CIUYKOM.
3. Korzaa "uepHuna" BHICOXHYT, HarpeeM Oymary HaJl BKIIOUEHHOH HacTOJIbHOM nammoil. Ha Oymare nmposiBATCS HEBUIUMBIE paHee CJIOBa.
Dponmanvuslit onvim (uHOUGUIyaIbHAA PAdOmMa).

MoskHO 11 Bce Telna Ha 3emiie pa30uTh Ha TPYIIIEI 0 arperaTHbIM COCTOSHUAM? A MOKET €CTh TaKHe Tela, KOTOPBIE «3aCTPSIIN) B TAKOM MOJIOKEHUH,
YTO HE SIBJISIFOTCS HU KUAKUMHU, HU TBEPJIBIMH, @ UYTO-TO CpeHEee MEeXKIY HUMU? (Qunvm «l anuneo» - «Jluzymy)



3anamue No9
«/uchgyzusa — umo smo maxoe? »

OO6opynoBanue: aneivbcun 8 KOpooxKe, OyXu, CMaKaHwvl ¢ 20psaUell, Meniol U X0100HOU 8000, NAKEMUK 4dsl, PACMEOPUMbLL KOge

[TonpoOyiiTe npeacka3aTh pe3yibTar:

*ecau KanHyms Kanuo Kpacku 6 Cmaxkam ¢ 60001, mo ...

*eciu omkpvlms Paaxkown ¢ oyxamu, mo ...

*ecu cunbHO corcams 06a Kycouka niaCmuiund, mo ...

Ortkyna BbI 370 3Haere? [lonpoOyiiTe 0OBACHUTH — MOYEMY STO POUCXOJIUT.

Ve B riybokoi apeBHocTH, 3a 2500 THIC. JIET O HAIIEro BPEMEHHU, 3apOJAMIIOCH MPEJICTABJICHHE, YTO BCE OKPYKAIOIIME HAC Tela COCTOST U3
MeJIbYalIINX YacTHILl, HEJOCTYIHBIX HEMOCPeICTBeHHOMY HaOuoieHuio. OHako Juib 3a nocieanue 150 net pa3Bmiioch U ObIIIO SKCIEPUMEHTAIBHO
000CHOBAHO COBPEMEHHOE yYEHHE O MOJIKYJIaX M aTOMax - MOJISKYIsipHas Teopus. OJHIM W3 OCHOBaTeNell MOJICKYISApHON Teopuu ObUT JleMOKpHT.
Cytp ydeHus JleMOkpuTa CBOAWIACH K CIEIYIOLIEMY: HE CYIIECTBYeT HHYEro, KpOMe aTOMOB; aTOMbl OCCKOHEUHBl MO YHUCIy M OECKOHEYHO
pa3HooOpa3Hbl M0 GopMe; pa3Tuure MEXIY BElIaMU TPOHMCXOIMT OT pa3jIMyusi MX aTOMOB B YHCIE, BEIWYHHE, (OpME M TMOPSIKE; KaueCTBEHHOTO
pa3In4Ms MeXly aTOMaMH HeT. Y4eHue J[eMokpuTa cyniecTByeT JaBHO, OJHAKO M HBIHEIIHEE YUeHNE OCHOBAHO Ha MPEAINON0KEHHUIX TOr0 BpEMEHHU.

B ocHOBe COBpeMEHHOTO IOJIOKEHHSI MOJICKYJISIPHO-KUHETHYECKON JIe)KAT TPU YTBEPKIACHHS, KaXJI0€ M3 KOTOPBIX B HACTOAIIEE BPEMs CTPOTO
JIOKa3aHO SKCIIEPUMEHTAIBLHO: BEIIECTBO COCTOUT M3 YACTHIL; 3TH YaCTUIbI XaOTUYECKH JBIXKYTCS; YaCTHUIIBI B3aUMOJICHCTBYIOT JIPYT C IPYTOM.

W3 yuenus JleMokpuTa ClieayeT, YTO BCE Tella COCTOST M3 aTOMOB, OJHAaKO aTOMBI MOTYT OOpa3OBBIBaTh MOJEKYJIBl. MOJEKYyIaMHd Ha3bIBAfOT
MeNlbYalIIie YacTHUIIbl, U3 KOTOPBIX COCTOSIT Pa3JMYHbIE BEIECTBA M KOTOpBIE 00JaJal0T CBOMCTBAMHU 3TOrO BelllecTBa. Bce dacTHIBI HAXOASTCS B
HETIPEPHIBHOM JIBUKCHHUU.
bnaronaps ToMy IBM)KEHUIO, TPOUCXOAUT OAHO (PU3HUECKOE sBICHHE, 0€3 KOTOPOTro
1. HEeBO3MOKHO ObLIO ObI )KUTh Ha 3emiie (IbIXaHue)

2. HEBO3MO>KHO OBIJIO OBI UyBCTBOBATh 3allaXxH, COSAUHATH Pa3HbIEC BEIIECTBA, FTOTOBUTH BKYCHYIO IHIIy 1 MHOTOE JIPYTOE.



«YepHbIH LUK € aneIbCUHOM (WX APYIrMM (PPYKTOM C CHIIBHBIM 3aI1aXOM)

Bonpocstr:

[ToripoGyiiTe oTranaTh Kakoi GPyKT HAXOIUTCS B YEPHOM SIILIUKE.

Kak BbI 3TO caenanu, Bep SMMK 3aKpPbIT?

Jagaiite monpoOyeM BO BCEM 3TOM pa3o0paThCesl.

- JlaBaiiTe 00CcyiMM, KaKk BBl y3HAJIM YTO B uepHOM smuke? Kakue y Bac ectb Bepcuu?

N Monekynel 3anaxa anenvbCuna npOHUKIU 8 8030YX.

Monexynvl 3anaxa anenibcuna nepemeutanico ¢ MONeKy1amu 6030yxa, U NONalu 8 HOC.

MouieKynbl IPOHUKIIN. .., MOJIEKYJIbI IEPEMEIIANINCE. .. B KakoM ciiydae Takoe BO3MOXKHO?

Mo 603MOJICHO UL 8 MOM CLyYae, eCiu MOJIEKYIbl OBUINCYMCAL.

HTtak, Mbl co0011a IPUIIUTM K BBIBOAY: B Pe3yJbTaTe CBOETO HEMPEPHIBHOIO U OECIOPAI0YHOIO JBMKEHUS MOJIEKYJIbl apoMaTa arnejbCUHa U MOJIEKYJIbI
BO3/yXa IIEpEMEIINBAIOTCS U NTONAJal0T B OPraH OOOHSHHUS.

SIBeHue, KOTOPOE MBI TOJIBKO YTO PACCMOTPENIN Ha IpUMeEpax paclpoCcTpaHEHHsI MOJIEKYII allelIbCuHa B BO3/yXe Ha3biBaeTcs nugpdysueit. I[lonpodyiite
caMu c(hopMyIHPOBATh ONPEEICHUE STOTO SIBICHUS.

BriBog: fIBieHne caMonpou3BOIBHOIO EPEMELIMBAHNS BEIIECTB Ha3bIBaeTcsa Auddysueil.

[puunna quddysun - GecropsaI0uHOE TBUKEHUE MOJIEKYI.

JInddy3us - NpOHUKHOBEHHE MOJIEKYINI OJTHOTO BEIIECTBA B MPOMEXYTKU MEXAY MOJIEKYJIaMHU JIPYroro BelecTBa (OT JIATUHCKOTO «au(dy3no» —
pactekanue). [IpumepoM auddys3un CiykUT pacpocTpaHEHHE 3araxa [BETOB WM MPUTOTOBIseMON NuIM. BenencTsue ncnapeHusi KOHUEHTPALU s
MOJIEKYJ MaXy4HX BEIIECTB B HEMOCPEICTBEHHOM OIU30CTH OT OyKeTa LIBETOB OOJbILAs, a XaOTUUYECKOE TEMJIOBOE JBMXKEHUE MOJIEKYJ MePEeMEIINBAET
MOJIEKYJIbI BO3/lyXa U IIaXy4uX BELIECTB, YTO U BBI3bIBAET PACIPOCTPAHEHHUE 3araxa 110 BCEH KOMHATe.

MsI paccmoTpenu 1uddy3uio B razax. A e ere MoXeT IpOUcXouTh AU dy3us?

C nerctBa — aKBapeibHbIE KPACKH, CIaAKHi yail... BeiBoa: 1uddy3ust BO3MOKHA B )KUIKOCTSIX.
B xoze paccyxaenus — u B TBepAbIX Tenax. (3aconka rpuboB, OrypioB, pelObl)

Wtak, MbI MO3HAKOMUJIMCH C BAMU C HOBBIM SIBIIEHUEM — AU dy3ueil.

~ A Tenepsb AaBaiiTe 0TBETUM Ha Bonpoc: KakoBa ckopocTs npotekanus auddy3un B ra3ax, sKUAKOCTIX U TBEPAbIX Tenax?
Hemoncmpayuu:

Juddysus B razax: Tyxu paz0ophI3raTh B KJIacC, yyalluecs, IOYyBCTBOBAB 3allax, MOJAHUMAIOT PYKY.

Huddy3us B KUIKOCTAX: OMBIT C 3aBAPKOH yasl.

[Touemy B razax nud¢ysust npoucxoauT ObICcTpo?

['ne OpicTpee mpoucxoaut Auddy3us — B KHUIKOCTAX WK B razax? [logemy?

Brictpo mim meienHo nmpoucxoauT 1uddys3us B TBepAbIX Tenax? [Touemy?



Juddy3us B TBEPABIX TeNax MPOUCXOAUT Ype3BbIYaliHO MeuieHHO. Ecnu oTnuin@oBaHHbIe MIACTUHBI CBUHIIA U 30J10Ta MOJO0XUTH OJHA Ha IPYTYIO U
CKaTh TPY30M, TO TIpHU OOBIYHOW KOMHATHOU TemrepaTrype (okoso 20°C) 3a 5 JeT 30JI0TO M CBHHEIl B3aMMHO MMPOHUKHYT JIPYT B JAPyra Ha PacCTOSHUE
BCEr0 OKOJIO 1 MM.

BriBoa: Ckopocth mporekanust Aud@y3uu 3aBUCUT OT TOrO, B KAKOM arperaTHOM COCTOSHHM HaxojsaTcs BemiectBa. Juddysus ObicTpo mpoTekaer B
ra3ax, MeJUICHHEE - B KHUAKOCTAX U OYEHb MEIJICHHO - B TBEPABIX TellaX. DTO 3aBUCHUT OT PACCTOSIHUM MEXKIy MOJIEKYJIaMH U OBICTPOTON JBUKEHUS
MOJIEKYII.

Hepa: manvuuku u 0egouku uzobpasxcaiom ougy3uto 8 pasiuiHvlx azpecamHuvlx COCIMOSHUSIX.
[IpoBeném emi€ oauH OMBIT U CACNIaeM 3TO B Tpynnax (IpakTuyeckas padoTa).

B n1Ba 0MHAKOBBIX CTEKISHHBIX COCYAa HaJeWTe OJAWHAKOBOE KOJIMYECTBO BOJBI, HO Pa3NuuHOW TemmepaTypbl. C BBEpXy HMOMECTHTE HECKOJBKO
KpPYIUHOK pacTBopuMoro kode. [Iponabmtogaere, uro npoucxoaut (1 — 2 MuH).

Nmeer nu mecto siBiienue muddys3un B 3ToM onbite? [Touemy?

YTo BBl MOKETE CKa3aTh O CKOPOCTU MpoTeKaHus Au(Qy3un B IEpBOM U BTOPOM cocyiax?

N OOPMYIJIMPOBKA TTPOBJIEMbBI [

WTak, Mbl YK€ BBISICHUIIH, YTO CKOPOCTh AU(D(Py3uH 3aBUCUT OT TOTO, B KAKOM arperaTHOM COCTOSIHMM HaXOJAATCs CONPUKACAIOIIUECs Tela — B TBEPOM,
KHUJIKOM WiH razoo0pa3zHoM. Ceifuyac B 000ux cocyaax B nudy3un yq4acTBYIOT OJTHU U T€ YK€ BEIIECTBA, HAXOIIINECS B OJHHUX M TEX JK€ arperaTHBIX
COCTOSIHUSAX. 3HAYUT, CKOPOCTH NMPOTEKaHUsI JU(y3un 1oikHa ObITh oguHakoBa? Ho pe3ynbTar onbiTa cBUAETENbCTBYET 00 0OpaTHOM. [Touemy?

(® B xone Gecenpl BBIABUIAETCS TUIIOTE3a: B TeJlaX ¢ Oosiee BHICOKOM TeMIepaTypoil MOJIEKYIbl IBUXKYTCS OBICTpee, a 3HaYMT, U ObICTpee MpPOUCXOAUT
b dysus.)

BriBoa: B tene ¢ 6osiee BbICOKON TeMIiepaTypoil MOJIEKYJIbl AIBUXKYTCS ObICTpee, a 3HAUUT U ObICTpee MpoTeKaeT JudQy3usl.

Ha kakom siBeHrnu OCHOBaHA 3aCOJIKa OBOIIEH, PHIOBI M IPYTUX TTPOTYKTOB?

[ToueMy yaii 3aBapuBarOT UMEHHO ropsiuei BOAON?

Kakoe otHomenue k aug¢dy3un nmeer noropopka: Jloxka nerts ucnoptut 0ouky meaa?

Sanamue Nel5

«ﬂaeﬂenue I’I’l6€p0blx mei, JHCUOKOCmeEll U 2a308%»



Cxaxure, a sIMII0 — XPYIKUI IPeAMET WU HET?
Pekeusum: nBe NOJIOBUHKH SSTMYHOU CKOPIYIIBI M UTOJIKA (MIIH LIUJIO).
Xon onpITa:

e Bo3bmuTe 0JIHY MOJOBUHKY SIUYHON CKOPIIYIIBI U UTOJIKY.

e [IpoTKHUTE CKOPIIYNKY UTOJIKON U3HYTPH.

e Bo3bmuTE BTOPYIO ITOJIOBUHKY SIMYHON CKOPIIYIIBI.

e [IpoTkHUTE CKOPIYNKY UTOJIKOM C BBIITYKJIOW CTOPOHBI.

e CpaBauTe ycuius B 000MX CITyJasix.
Oobvacnenue: IpY JABICHUN CHAPYKU XPYIKask CKOPIYIa pa3pylIaeTcs He TaK JIETKO, KaKk MOYKHO ObLJI0 OBl 0:kH1aTh. Pe3ynbraT 1elicTBUS 3aBUCUT HE
CTOJILKO OT IPHJIOKEHHOU CHITBI, CKOJIBKO OT (hOPMBI CKOPJIYIIKHY (BBITYKJIOM MM BOTHYTOM). [IpOYHOCTE 3aBUCUT HE TOJIBKO OT MaTepuaia, HO U OT €ro
dopmet! (cmotpu A.U. [lepensman "3anumarensHas ¢pusuka')
He monvko ¢puszuka: Haceqxa He onacaercs CJIOMaTh CKOPJIYILY MOJ TSDKECThIO CBOETo Tela. B To jxe BpeMs ci1a0blii LBIIIEHOK, JKeast BBIOpaThes
HapyxKy, 0e3 Tpyaa mpobuBaet ee KIBOM H3HYTpU. CKOpITyIa OKa3bIBAETCs IOCTATOUYHO MPOYHOMN U HAJCKHOM 3aIUTOM 3apoblIiia.

Pexeuzum: yetbipe Siia OJUHAKOBOTO pa3Mepa (KeJlaTeIbHO BaPEHbIX ), KACCETHUIIA JUIS SIULI, KAPTOHKA, MIACTUKOBbBIE OYTBHUIKU C BOJOM.
XoJ onbITa:

o TlocTaBbTe ueThIpe sifla B SUEHKHU KACCETHUIIBI, PACTIONIOXHUB HX CUMMETPUYHO.

o [lonoxwute Ha fiilla KAPTOHKY.

o IlocTaBpTe Ha KAPTOHKY TSAXKEIbIE MPEAMETHI, HATPUMEp, MIIACTUKOBBIE OyTHUIKH, HAITOJIHEHHBIE BOJAON WM CTONKY KHUT.
Oobvacuenue: Brimykias hopma stitiia u 60b11ast TUIOHIAAh OMOPHI (ITOTIEPEYHOE CEUCHUE SiIa) EaroT JaBJICHHE Ha CKOPIYY HE3HAUUTEIIbHBIM.
Ilpumeuanue: T.K. A0 MOXKET pa3OUTHCS, TO OIBIT pa3yMHEE MMPOBOAUTH C BapeHBIMU siiiliaMu. Harpysky pacnpenensiitTe paBHOMEPHO.
He moavko ¢pu3zuka: IpoOYHOCTH BBITYKIION KOHCTPYKIIMH UCITOJIB3YETCS apXUTEKTOPAMH IPH IPOSKTUPOBAHUH KYIIOJIOB, MOCTOB. KymonooOpa3Hbie
CBOJIbI POYHEE TIOCKUX.

Pexeu3um: HeCKOJIbKO OJJUHAKOBBIX JINCTOB MUCUEH Oymaru, Kiel, KapTOHKa, KHUTH.
XoJ ombITAa:
e (CaepHHTE B TPYOOUKY JTUCTBI OyMaru.
o CxuieiiTe KaXAyI0 TPyOOuUKYy.
e IlocTtaBpTe TPyOOUKH BEPTUKAIBHO.
o Ilonmoxute Ha TPYOOUKH KApTOHKY.
e Harpysure kapToHky KkHuramu. [1o10)kxuTe CTOIBKO KHUT, CKOJIBKO CMOXKET BbIJIEPKaTh Ballla KOHCTPYKIIMSL.
o IlpoBenure pacuer naBiIcHUS.



Oobvacnenue: n3-3a 60JBILON IITOMIAAN ONOPHI JaBIeHUE HA OyMakHble TPyOOoukH HeOobIoe. KpoMe Toro, mpoYyHOCTh 3aBUCUT OT (DOPMBI.
Ilpumeyanusa: ecnv KOJIOHHBI CKJICHTh MEXIY COOOM, TO MPOYHOCTh KOHCTPYKITUH BO3PACTET HACTOJIBKO, YTO CMOXET BBIJCpKATh UeloBeka. Pe3ynprar
OTIbITa 3aBUCUT OT MJIOTHOCTH Oymaru.

Jlna uccnedosanus npoBeIUTE UCCIICIOBAHUE TPOYHOCTH KOHCTPYKIIUHU B 3aBUCUMOCTH OT JUaMeTpa TPyOOUEK | IMIIOTHOCTH OyMar.

He moavko ¢puzuka: B OMOIOTHU: KOCTH YEJIOBEKA U )KUBOTHBIX MOJIbIE, YTO JIEJAET UX JIETKUMHU, IPU OYEHb BBICOKOM MpodHoCcTH. Eciu 6b1 KOCTH NTHUIL
HE UMEITH BO3YIIHBIX IMOJIOCTEH, MITHITBI POCTO HE CMOTJIH ObI MOJHATHCS B BO3YX.

B apxuTekType: 3HaeTe Jid Bbl, YTO B CTAPUHHBIX OCOOHSIKAX KOJIOHHBI CIIEIaHbl BOBCE HE U3 MpPaMopa, a U3 Nanbe-Mallle U BHyTPH Mojbie?

Pexeu3zum: 4eTbipe 0JIMHAKOBBIE (KENATEIbHO MIeperopeBIre!) TaMIOYKH, YeThIPe CTEKIISTHHBIC ABYXCOTIPaMMOBBIE OaHKU U3-TI0J MalioHe3a (OHU
OyIyT mojcTaBKaMu JJis JlaMil), aHepKa U ra3era.
XOJI OIbITA:

e IlocraBbTe MaMIIBI B OAaHKH.

o IlomecTuTte nammbl B 6aHKaX MO yriiaM BOOOpa)kaeMoro KBajapaTa.

o Tlonoxwute Ha nammbl GaHEPKY.

e Bcranbte Ha daHepky.
Taxasa koHCmMpPYKYUs 00CMAMOYHO NPOUHASL U BbIOEPHCUBAET B3DOCTO20 HENI0BEKA.
Obvacnenue: T.K. TaMIIOYKU OTIMPAIOTCS HA OaHKH, TO MJIOMIA/Ib UX OMOPHI PE3KO BO3pACTaET, a JaBJICHHE Ha XPYNKOE TOHKOCTEHHOE CTEKJIIO
YMEHBIIIAETCS Ha CTOJIBKO, YTO OKA3bIBAETCSI MEHBIIIE MAKCUMAIBHO TOMYCTUMON Harpy3ku. Kpome Toro, uMmeer 3HaueHHe U (popMa JTaMIOUKH -
BBIMYKJIasi, KyImoiaoo0pa3Hasi.
Ilpumeuanue: Ilepen onbITOM MPOBEPHTE, HET JIM HEPOBHOCTEH Yy TOpIIbIIIeK OaHOK. [1lepoXx0oBaTOCTH MOKHO yIaquTh HAXAA4HONW OyMaroi.
OnbIThl IPOBOANTE HA ra3ere. B ciayyae Heynauu ¢ ra3eTsl JIETKO yIaIUuTh OCKOJIKU CTEKJIA.
Bcragaiite Ha cepenHy daHepKH, YTOOBI Harpy3Ka Ha JIAMIIOUKH paclpe/iesisyiach paBHOMEPHO.
He monvko ¢puzuka: B OMOIOTUN: TIPU MPOXOKICHUH OOJIOT WM IMTYOOKOTO CHETa y MapHOKOIBITHBIX )KUBOTHBIX Pa3/IBUTAIOTCS KOTBITA, YTO
YBEJTMYMBAET UX IUIOMIA/Ib U YMEHBIIAET IABJICHUE HA TTOYBY.
B texHmKe: 3aMeHa KoJieC Ha T'yCEHUIIBI YBEIMUMUBAET MTPOXOTUMOCTD TSKEIIOTO TPAHCIIOPTA MO 0€310POXKbIO.
B crpoutenbcTBe: pyHIAMEHTHI 3JaHUI YMEHBINAIOT JABICHUE HA 3eMJII0 CTPOUTENBHBIX COOPYXKEHUI.

Pexeuzum: OyThIIKa, TPOOKa TaKOTO pa3Mepa, YTOObI OHA CBOOOTHO MPOXOIUIA B OYTHUIKY.
XoJ1 oTBITAa:
e Biuoxwure mpoOKy B rOPIBIIIKO TOPU30HTANBHO Jiexalel OyTeutku. [IpoOka gomkHa BXOIUTE CBOOOIHO, C HEOOIBIIIUM 3a30POM.

e CuibHO TIOAYHTE HA TIPOOKY.



Ilpobka evinemaem uz 6ymulixu, ¢ Kakou Ovl CUNOU 6bl HU OYJIU.
Oo6vacuenue: TIOCKOIBKY Macca BO3yXa B OYTBUIKE YBEIMUHUIIACH, TO U JIABJICHUE BHYTPU OYTBUIKH CTasI0 00jbIe aTMOCc(hepHOro.



