YPOK 11O ®U3UKE B 7 KIIACCE B KOHTEKCTE ®I'0OC OO0 U CUCTEMHO-
AEATEJIBHOCTHOI'O IOAXOJA.

«OnuH ONBIT 51 CTABJIIO BbINIE, YeM ThICAYY MHEHHII,
POKIEHHBIX TOJbKO BOOOPAKEHUEM.
M.B. JlomoHocoB
TexHos0rH4YecKas KapTa ypoka .
Tema ypoka: ApxumeaoBa cujia
Tun ypoka: ypok u3y4eHus HOBOTO Marepuania.
Metoa 00y4eHus: CCIIEIOBATEIBCKUN, TPOOIEMHO-TIOMCKOBBIN TOIXO/I.
dopmMupyemMbie pe3yabTaThl:

o0yuarowan: U3y4nuTh JEUCTBUE KUIKOCTH HA MOTPYKEHHOE TEJIO,
AKCTIIEPUMEHTATILHO UCCIEI0BATh 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIBI OT APYTHX
(bU3UYECKUX BEJIMUYUH U 00ECIICUUTh YCBOCHHUE yUalluMUCsS (HOPMYIIBI JJIsl pacdeTa
apXUMEJIOBOM CHUJIBI.

pazeuearouyan: COACUCTBOBATh PA3BUTUIO HAOIIOAATEILHOCTH, Pa3BUBATh KYJIBTYPY
JIOTUYECKOTO MBIIIUICHUSI U YMEHHE MPUMEHSITh 3HAHUSI B HOBBIX KOHKPETHBIX
CUTYyalusX.

eéocnumamenvrnan: GOpMUPOBATH UHTEPEC YUAIIMXCA K MPEIMETY, BOCIIUTHIBATh
JTUCHUIUIMHUPOBAHHOCTh U YMEHHE padoTaTh B IPYIIIIE.

Inanupyemoie pezynromamel:
HAYYUTh YYAIIUXCS PEIIaTh 33Jja4d ¢ IPUMECHEHUEM apXUMEI0BOM CHIIBI.

OO0opynoBanme: Benepko Apxumesna, COCy/Jl C OTIUBOM, CTaKaH ¢ BOJAOW U PACTBOPOM COJIH,
HITaTUB, KAJOPUMETPUUECKHUE Tella, JUHAMOMETpP, MEH3YpKa.

Opranu3zalMOHHAs CTPYKTYpa ypoOKa.
1.0Opranu3aumoHHbI ITAIL.
(ITpoBepka roTOBHOCTH 00yYarOIIUXCsl, UX HACTPOS Ha paboTy.)

3npaBcTBYyliTe, pebdsral [Ipexae ueM Mbl MPUCTYIUM K YPOKY, 51 XOTesa Obl, 4TOOBI KayK I
13 Bac HACTPOWJICS Ha pabOunid Jal.

2. ITocTranoBKka (popMUPYEMBbIX Pe3yJIbTATOB M 32124 Yypoka. MoTuBauus y4eOHOM
AeSITeJIbHOCTH Y4AIMXCS.

3anuuieM 4ucio U TEMY YpOKa: « ApXHUMEIOBA CUJIa.
Haia 3agava y3HaTh OT 4ero oHa 3aBUCHT, T'/I€ IPUMEHSIETCS.
OrnpeenuTh BHITATKUBAIOIIYIO CHITY, JEHCTBYIONIYIO HA TOTPYKEHHBIN B BOJTY ITUIUHID.

CeronHsi Ha ypoke MOMJET peub O CUiie ApXUMe/ia, BHITAJKUBAIOIICH CUIIE, O €€
MIPUMEHEHUU TPUPOJION U YETOBEKOM.



3. AKTyaJu3anusi ONOPHbIX 3HAHUI M MOBTOPEHHE TEOPETUYECKOT0 MaTepHuasia
JlaBaliTe BCIIOMHUM MaTepHUall MPEAbIIYIIUX YPOKOB:

1.®dopmyna it onpeneneHus Maccol Tea.

2.®opmyna ansa onpeneneHus oobeMa opycka.

3 ®opmyna A ONpeneaeHUs JaBICHUs TBEPIOTO Tena.

4.dopmyna pacuera JaBJICHUS KUIKOCTH HA THO U CTEHKH COCYJIa.

4. U3yyeHue HOBOr0 MaTepuaJa.

JlaBaliTe pacCMOTPUM LIUIUH]IP, ITIOMELIEHHBIN B )KUAKOCTh, HAIpUMED B Boay. s
00BsICHEHUS HAOII0JAEMOTO SIBJICHUSI PACCMOTPUM CHJIBI, KOTOpPBIE OYIyT IEHCTBOBATH HA
TEJIO, IMTOTPYKEHHOE B )KUIKOCTD.
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Cunsl, nevicTBytoiue Ha 6okoBble Tpanu F1 u F2 Oyayt nonapuo paBubl. OHU JTUIIB
COKHUMAIOT MOTPYKEHHOE B KUIAKOCTH TE€JIO. A BOT BEJIMYMHA CHJT JIEUCTBYIONIMX HA BEPXHIOIO
rpasb F3 u Ha HokHIOWO rpadbk F4 OyayTt otnuuathes. [Touemy? (IToromy uro, OyayT
OTJIMYATHCS JABJICHUS KUJIKOCTH Ha TiyouHe hl, oT gqaBnenus xuakoctu h2). Mrak,
BEJTMYMHA BRITAJIKMBAIOIIEH CHIIBI YMCIICHHO PaBHSETCS pa3HuUIlle cuibl F4, neiicTByronmx Ha
HYDKHIOIO I'paHb, U F3 NeNCTBYIOMMX HA BEPXHIOIO I'PaHb HAIIIETO Tena. Tenepb Ml
MOoCTapaeMcsi MaTeMaTHIECKH JI0KA3aTh, YTO BEIMYMHA BHITAIKUBAIOUICH CHUITBI YHCIEHHO
paBHa BeCy BBITECHEHHOM KUAKOCTU. J{JIsl TOr0 BCIIOMHHM, YTO CHJIa JaBJICHUS paBHA
MIPOM3BEICHUIO BEJTMYMHBI IABJICHHI HA TUIOMIA/lb, HA KOTOPYIO ATO JABJICHHUE OKa3bIBACTCS
(Fnan. = pS). Paccuurtarh naBieHue MoxHo no Gpopmyse p=pgh. Mbl ¢ Bamu yxke
BBISICHUJIM, YTO CaMa BBITAJKMBAIOIIas cuia paBHa pasuuie cuil F4 munyc F3 (FBoiT.=F4-
F3). [TogcraBuMm 3Hauenus pgh v BenuuuHbl S. MBI ¢ BaMU TIOJyYUM YTO BBITAJIKUBAIOIIAS
cwia (FBbBIT.) paBHa pa3HUIIE ITUX JABYX BBIPAKEHUI, KOTOPHIE OTINYAIOTCS JUIIIb
BenuunHoi h2 u h1(FBeit.= pgh2S- pghlS).Eciau Mb1 BeiHECeM 0IMHAKOBBIE MHOYKUTEIH 32
CKOOKH, U BbunciauB 3HaueHus h2-h1,y Hac momyuurcs Benumuannah2-h13T1o BeicoTa Haiero
Tena, KoTopoe Mbl 0003HauuM OykBoit h. Tak ke He0OX0AMMO TTOMHUTE, YTO TIPOU3BEACHHUE
TUIOMIAM TIOBEPXHOCTH HA BHICOTY YHCJICHHO OyieT paBHa 00hEMY manHOrO Tena (Sh=V).
3amenum npoussenenue hS Oyksoit V. Toraa mbl monyuum, FBeiT.= pgV, 310 1 Oynet
3HAYEHWE HaIleH BRITATIKUBAIOMIEH CHiIbl. HO Tak ke MBI MOKEM C BAaMHU BCIIOMHUTH YTO
npousBeieHue pV=mx. 3aMEHUM IIOTHOCTh U 00BbEM Ha MacCy BHITECHEHHOU KUAKOCTU



(FBBIT.= mx g= Px). A 3T0 mpou3Be/IeHHEe MK g MbI Ha3biBaeM BecoM. MTak Mbl ¢ BAMU
JIOKa3aJlv, 4YTO BEJMYMHA BHITAJKUBAIOLIEH CHUIIBl YHCIEHHO paBHA BECY BHITECHEHHOMN
KUIKOCTH. 3HAYEHUE BHITAIKUBAIOIIEH KUAKOCTH YCTAHOBUI IPEBHETPEUECKUI YUEHBIM
Apxumen. I1o nerenne, nape ['mepon nopyuun Apxumeny OnpeaesnTh, U3 YUCTOTO JIU
30J10Ta CAEJIaHa KOPOHA Lapsl, WJIH K€ FOBEJIUP MOAMEIIA B METAJUI 3HAYUTEIBHOE
KOJMYECTBO cepedpa. ApXume 1 B3BECUII KOPOHY M PABHYIO €id [0 Macce CIUTOK 30J10Ta B
BO3JyXe. A 3aTeM IPOBEN TO K€ CaMO€ B3BEIIMBAHUE, HO ITOTPY3UB U KOPOHY, U CIIUTOK B
Boay. OKa3an0Ch, BRITAIKMBAIOIIASA CHIIA 0KA3aJI0Ch Pa3HOM.

S. IlepBu4HOE 3aKpenJieHue 3HAHUA HOBOT0 MaTepuaJia.
JKcNepuMEeHTAIbLHAA padoTa:

1.0npeodenump apxumeoogy cusy, 0eiucmayouyro 6 00HOPOOHOU HCUOKOCMU, HO C
PAa3HbIMU 00BbeMamu, ROZPYHCEHHBIX 6 NPECHYIO 800).

Obopyoosanue: . ( 1Ba CTakaHa C MIPECHOM BOJIOM : JIBa OJJMHAKOBBIX KyCKa TUIACTUIINHA).

OnHomy yualeMycs MnpejjiaraeTcsl U3 Kycouka IJIaCTUIIMHA CIENUTh JIOAKY, U OTIYCTUTh Ha
MOBEPXHOCTH BOJABL. A BTOPOMY Cpa3y MOJIOXKHUTh IUIACTHIIMH HAa TOBEPXHOCTH BOoAbL (B
OJIHOM clTy4ae TUTaCTUJIMH HE TOHET, a B APyroMm ToHeT). Otuero 31o 3aBucut? CBOMCTBA
XKUJIKOCTH HE MEHSIOTCS, Mbl IOMEHSUIM 00bEM, U MOIYUYHIH, YTO TEJIO0 OO0JIbIIEro 00beMa
IJIaBaeT, MEHBIIET0 TOHET. BeposTHO, BhITATKMBAOIIAS CHIIA 3aBUCUT OT 00beMa
IIOI'PY’KEHHOM YaCTH Tela.

2.0npedenump apxumeoogy cuiy, Oeicmayliouyio Ha meia 00OUHAK08020 00vema, HO
PAa3IUYHOI NJIOMHOCMbBIO HCUOKOCMU.

Oobopyoosanue: (Ba cTakaHa: OJUH C MPECHOM BOAOM, APYTOM C COJIEHOM, JBa
OJIMHAKOBBIX Kycouka rnapaduna). B oqHoMm cTakane napadvH TOHET, B IPyroM IJIaBaeT.
Otuero 3aBucut? CBoiicTBa napapuHa HE MEHSUIUCh. 3HAYUT, BBITAJIKMBAIOLIAS CUJIa
3aBUCUT OT CBOMCTB )KMJIKOCTH, @ UMEHHO OT €€ IIJIOTHOCTH.

MHorum He pa3 NpUxXoAMIOCHh HAOIIOAATh JIE0X0/1 Ha peKax. A 4eM ormacHsI aiicoepru?
(rurotHOCTB BOJibI -1030 kr/™M3, a mbaa — 900 kr/mM3, cnenoBaTenbHO , 9/10 HAXOAUTCS IO
BOJION).

Crnenaiite BBIBOJI O 3aBUCUMOCTH (HE3aBUCUMOCTH) APXUMEIOBOM CUJIBI OT TJIOTHOCTH TEJIa.
BriBos1: ApxrMenoBa cuiia He 3aBUCHUT OT IUIOTHOCTH BEIIECTBA, U3 KOTOPOT'O U3TOTOBJICHO
TEJ0

3akon Apxumeoa hopmynupyemcsa maxum oopazom:

Ha meino, NOZPYIHCEHHOoe 6 HCUOKOCMb UTU 2as, 0812(3”18_)/(3111 eblmaJjikueawouian cuia,
pasHan eecy HCUOKOCMU UIU 2a3d 8 00BeMe IMO020 mena (qu nozpyofcenuoﬁ ezo llach).

BbiBOA: CWJia, BBITAJIKMBAIOIIAA EJIUKOM ITOIPY’KCHHOC B I'a3 WM JXUJIKOCTb TCJI0, paBHA
BCCY raza Wi XUJIKOCTH B 00BEME ITOrO Tea.



6.IToBTOpenue.

Ot Kakux (pU3NYeCKUX BEIMYUH 3aBUCUT BhITAIKUBAIOIIAs cujia?
IIpumenenue :

1. brarogapst Apxume0Boi cujie CriocoOHBI MJIaBaTh TUTAHTCKUE KOPaOJIu, BECSIINE COTHU
TBICSIY TOHH . DTO MPOUCXOAUT OJarojapsi TOMy, 4TO0 OHHU 00Jaat0T OOJIBIIUM
BOJIOM3MEIIICHUEM, TO €CTh UX 00BEM TaKOB, YTO BBITECHSIET OTPOMHOE KOJUYECTBO BOJIBI. A
KaK Bbl IOMHUTE, YeM OO0JIbIlIe O0BEM TeJla, TEM CUJIbHEE Ha HETo JeHCTBYeT ApXUMea0Ba
CHJIA.

2. IIn0THOCTH MaTEPUAJIOB, U3 KOTOPBIX CAEIAH KOPITyC Kopabis , 00JblIe MIOTHOCTH BOABI.
Ho xopabau miiaBarot, NepeBo3sT J0Aei U 0obiine 00beMbl rpy30B. Bee motomy, 4ro y
KOpalJ1st cpeAHsisl IJIOTHOCTh MEHBIIE, YEM TUIOTHOCTh BOJIBI.

3. B xa)J10M BO3IYIIHOM LIAp€e €CTh FOPEIKA WIKA IPYyTroM MOLIHBIN ABUraTens. [Ipu
HarpeBaHUM U IJIOTHOCTh BO3/1yXa YMeHbIlaeTcsa. BHyTpu 000109KH BO3IYIIHOTO 1Iapa
HAXOJIUTCSl MEHEE IJIOTHBIN TOPSYMM BO3/1YX, BOKPYT €ro 00jee MmIOTHBIM XOJIOAHBIN
BO31yX. B pesynbpraTe ApxumMenoBa cuiia CTaHOBUTCA OOJIbIIE ,Y€M CHUJIA TSKECTH U 1Iap
ITOJAHUMAETCH.

4. [InaBaTenbHBIN My3BIPh PHIOBI JIETKO MEHAET CBOM 00BheM. Korma prrda ¢ moMOIIBIO MBIIIII
OITyCKaeTCsl Ha OOJIBIIYIO TIIYOMHY U JAaBJICHUE BOJBI YBEIIMUNBACTCS, TO Iy3bIPh CKUMAETCH,
00BeM Tema peIObl YMEHBIIIAETCS M OHO HE BBHITAIKMBACTCS, a TUIaBaeT B riryoune. [lpu
MI0JTbEME ITY3BIPh PHIOBI YBEIIMUUBAETCS M 00bEM BCETO TeJia PHIOBI, M OHA TJIaBaeT Ha
MEHbIIIEH TITyOnHe.

7.AToru ypoka

Ilpooonscu ppa3zy:
«CerosiHs Ha YpOKe A y3Hai(a)...»

«Cero/iHst Ha YPOKE 5 HOZHAKOMUICA(ACD). ..»

«CeroaHs Ha ypOKE 2 nogmopui(a)...»

«CeroHs Ha ypOKe # 3aKpenu(a)...»

«CCFOI[HH Ha YPOKC MHE€ RORPABUJIOCH...»

BobicTaBjIeHHE OLIEHOK 32 YPOK.

8.lomamnee 3ananne:§48 ynp.24(1-4)

3aKp€HI/ITI> HBY‘IGHHHﬁ MaTcpuall IIpu MOATOTOBKC JOMAIIHCTO 3adHMA.



