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Pazgea Nel. OCHOBHBIE XAPAKTEPUCTUKHU ITPOI'PAMMBI
1.1TlosicHnTENbHAS 3AIIMCKA

[Ipennmaraemass mporpamMMa kpyxkka «®Puznka B ONBITAX W 3a7adax»
paccunTaHa A yqammxces 7-9 xiaccos. [IporpamMmma pekoMeHayeTcst it paboThI,
C IENbI0 TPUBUTHUS WHTEpeca K MpeaMeTy, (POPMUPOBAHHUS Yy yUYAIIUXCS HABHIKOB
WCCIIEIOBATENILCKON NIEATENBHOCTH, YIAyOJICHWS W pACHIMpEHUs 3HAHUS 10
¢usnke. Kpyxok sBIseTCS Ba)KHOW COZIEpPKATEIbHOW YacThI0 MPEANPOPUILHOMI
MIOJITOTOBKH YUAIINXCSl CPETHETO 3BEHA.

Ha npenonaBanue kypca orBoautcs 64 vaca.

Peanusanust  o0pa3oBaTeJIbHBIX  NPOrpaMM  €CTECTBEHHOHAYYHOH W
TEXHOJOTHYECKOM HAINPABJIEHHOCTEH MO0 (uU3MKe ¢ HCHOJb30BAHHEM
ooopynoBanuss unenrpa «TOUKA POCTA»7-11 xkaaccbl/MUHHCTEPCTBO
npocsemieHus Poccuiickoii ®enepanun/,2021r.

CuctemMaTHyecKu BBINOJHAS  OKCIEPUMEHTAIbHBIE 3aJaHUs, YydYalluecs

OBJIQ/ICBAIOT (PM3UYECKUMH METOJaMU MO3HAHUS: COOMPAIOT SKCIIEPUMEHTAIIHHBIC
YCTAaHOBKH, HU3MEPAIOT (U3NYECKHUE BEIMYUHBI, NPEICTABISIOT PE3YyJIbTaTh
U3MepeHui B BUJE TaONUI, rpauKOB, IENAIOT BBIBOJBI U3 DKCIEPUMEHTA,
OOBSCHSAIOT pPe3yJbTaThl CBOUX HAOIIOIEHUIM U ONBITOB C TEOPETUYECKUX MO3UIUH.
AKTYyaJIbHOCTHh HPOrpaMMbl — 3TO TOTPEOHOCTH B (HOPMHUPOBAHUU
HECTaHJAPTHOTO MOJX0Ja K PEIICHUIO 3a7a4 W MPAKTUUYECKUX 3aJaHU BBI3BaHA
COBPEMEHHBIMU MOIXO0AMH K OPTaHU3AI[UU O0YyUCHHUS YUAIUXCS.

B paGote co mKOIRHUKAMH Ha TIEPBOE MECTO BBIXOJMUT CAMOCTOSITEIbHAS
NEATENbHOCTh YYalluXcsl, IPUMEHEHUE Ha 3aHITUSAX UCCIIEI0BATEIbCKUX METOOB,
pa3BUTHE HAaBBIKOB IUIAHUPOBAHUS M CTPYKTYPUPOBAHUS 3TAOB BBINOJIHEHUS
3a/1aHusl, MPOEKTHO - UCCIEAOBATENbCKASI NEATEIbHOCTh. AKTYalbHbIM SBISIETCS
MOBBIIIEHUE UHTEpPECa YHAIINXCS K AKCIEPUMEHTUPOBAHUIO. DTU MOJIXO0JBI MOTYT
OBITH UCTIOJIB30BAHBI U HA 00YYEHHUE PEIICHUIO OJTUMITHATHBIX 3a]1a4.

PazpaboTtannas mporpaMma co3aeT yCIOBHUS IS JIMKBUAAIIMN TEPErPy3KU
IITKOJIBHUKOB ¥ OOECIIEUEHUs] YCJIOBHM JUIsl Pa3BUTHUA WX TO3HABATEIBHBIX H
TBOPYECKHX CHOCOOHOCTEW MPHU COXpaHEHUU (PYHIAMEHTATBHOCTU (PU3HUYECKOTO

O6paBOBaHI/IH H YCUJICHHUA €TI0 HpaKTquCKOﬁ HaIIpaBJICHHOCTH.



HanpagBiieHHOCTH NPOrpaMMbl — €CTECTBEHHOHAYYHAs!.
YpoBeHb ocBOeHUs1 — 0a30BbIN.

Azpecat nporpamMmmsl - yyaniuecs 13 - 15 jer.

Oco0eHHOCTH OpraHn3annuyu 00pa3oBaTeILHOIO Mpolecca
K 06yuenuto gomyckaroTcsi Bce JKearouue.

Munumanvnoe xonuuecTBO oOywaroluxcss B rpynmax 15  yenosek,

maxcumaavhHoe — 30 4enoBeK.

Pexxum 3ansTuii: 2 akagemunuyeckux yaca (80 muHyT), 1 pa3 B Heneo.

Cpoxk oOyuenus 1o mporpamme - 1 rof, KoJu4ecTBo 4acoB B roja — 64

1.2 Ilesib ¥ 32124 U NPOTrPAMMBI

Leas nporpammeI:

pa3BUTHE I[IO3HABATENBHBIX HWHTEPECOB U TBOPYECKUX CIIOCOOHOCTEH
yUYalIuxcs, a TaKKe HHTEpeca K PaclIMpeHUIo U yriyoJeHno GU3nIecKuX 3HaHUM.
3amayu nporpamMmbi:

BocnurarteabHble:

1. BociutaHue yCUAYMBOCTA UM CKPYNYJIE3HOCTH IpU NPOBEACHUU

HCCIIeI0OBaHUM;
2. Bocnutanue akkypaTHOCTH MPpH paboTe B Ta00PATOPHBIX YCIOBHSIX;
3. Bocriutanue = caMOCTOSITENIBHOCTH TPU  TNPUHIATHH — PEUICHUN |

CIOCOOHOCTH K apryMEHTUPOBAHHOMY JT0KA3aTEIbCTBY COOCTBEHHBIX TUIIOTE3;

4. @opMUPOBAHUE HABBIKOB COTPYAHUYECTBA.

Pa3BuBaromnue:
1. Pa3BuTHe TEXHHMYECKHMX M ECTECTBEHHOHAYYHBIX KOMIICTCHIIUM
YYaIlInXCs;

2.  PasBuTHe cmocOOHOCTEH K CaMOCTOATEIBPHOMY HAOMIOASCHUIO U



aHanusy,
3. Pa3BuTre HETpUBUATBHOTO MOAX0/A K PEIICHUIO (PU3UUECKUX 3a/1a4;
4. Pa3BuTHeE UCCIEI0BATEIBCKUX HABBIKOB;

5. Pa3Butne Y y4aluXxcsa HaBbIKOB KPUTUYCCKOT'O MBIIIIJICHUS.

Oobyuawmmue:
1. 3HaKOMCTBO y4aliuxcsi ¢ METOJAOM Hay4HOTO MO3HAHUS U METOJIaMU
UCCJIEIOBAaHUS OOBEKTOB U SIBIICHUM MPUPO/IBI;
2. [InaHupoBaHue ATAMOB CBOEH pabOThI, KOPPEKTUPOBKA,

3. IloBbIlIeHHE YPOBHS HAYYHOU T'PAMOTHOCTH.

1.3 Tlianupyemble pe3yabTaThl y4eOHOr0 Kypca.

JINUHOCTHBIMHU pe3yJibTaATaMH H3y4YeHUs Kypca «Du3znka B ONBITaX U
3a/1a9ax» ABIAETCS (POPMUPOBAHUE CIICIYIOMNX YMECHHM:

1. OnpenensaTh W BBICKA3bIBaTh 107 PYKOBOJCTBOM IIeJarora cambie
oOmue 11 BCeX JIIOJIeH TMpaBwWiia MOBEICHHUS TPH COTPYIHUUECTBE (ITUUYECKHUE
HOPMBI).

2. B mpemnokeHHBIX — MENaroroM  CHUTyalusX  OOIICHHS U
COTPYJIHHUYECTBA, OMUpasCh Ha OOIIME JJIA BCEX IpaBWJia IOBEJCHMUs, JIeJIaTh
BBIOOD, TP TOJJICPKKE IPYTUX YIACTHUKOB TPYIIIBI U ME€1arora, Kak MmoCTYIHUTh.

3. CpencTBOM JOCTHDKCHHUS ITHX PE3YJIbTATOB CIIY)KUT OpPraHU3aIMsa Ha
ypOKe TapHO-TPYNIOBOM pabOTHI.

MeTanpeaMeTHBIMHU pe3yJabTaTaMM U3y4YeHUsS Kypca «Du3nka B ONBITAX U
3amauax» SBISAIOTCS (OPMHUPOBAHUE CIEAYIONIUX YHUBEPCAJIBHBIX YUEeOHBIX
nevcteuil (YVY ).

Pecynamugnwvie YY/[:

1. Onpenensats U GOpPMYyIUPOBATH LIEIb JCITSILHOCTH HA 3aHSATHH.

2. [IporoBapuBaTh NOCIEIOBATEIBLHOCTD JCUCTBUI HA 3aHATHUHU.

3. Y4uThCS BBICKA3bIBaTh CBOE MPEINO0KEHUE (BEPCUIO0) HA OCHOBE
paboThI ¢ WILTIOCTpalKell yueOHHUKa.

4, Yuutbcs paboTaTh 1O MPEITI0KECHHOMY YIUTEICM TIIaHY.

S. CpenctBoMm (GopMHupoBaHHS O3THX JACHCTBHM CIY)KHUT TEXHOJIOTHS
poOJIEMHOTO JMAiora Ha dTale H3y4eHUsI HOBOI'O MaTepHaIa.

6. Y4uThCs OTAMYATh BEPHOE BHIMOJIHEHHOE 3a/JaHUE OT HEBEPHOTO.

1. YYUTBhCS COBMECTHO C yUHMTEIEM M JPYTUMH YUYCHUKAMU J1aBaTh

OMOIHMOHAJIBbHYIO OLCHKY ACATCIIbBHOCTH HaA 3aHATHH.



8. CpenctBoM (OpMUPOBAHMSI 3TUX JCHCTBUH CIIY>)KUT TEXHOJOTHS
OIICHUBaHUS 00Pa30BATEIbHBIX IOCTHXKEHUH (YUEOHBIX YCIIEXOB).

Ilo3naeamenvnwvie YY/I:

OpueHTHpOBaThCS B CBOEW CUCTEME 3HAHUMW: OTINYATh HOBOE OT YXKeE
M3BECTHOT'O C IOMOILBIO YUUTEIS.

1. Henate npenBapuTedbHBIE  OTOOP HMCTOYHUKOB  MHGOPMALIMH:
OpPUEHTUPOBATHCS B yueOHUKE (Ha pa3BOpOTE, B OTJIABJICHUH, B CJIOBApE).

2. J1oObIBaTh HOBBIE 3HAHUA: HAXOJIUTh OTBETHI HA BOMPOCHI, UCIIOJIb3YS
y4e€OHUK, CBOM KU3HEHHBIN ONBIT U HHGOPMAIIUIO, TOJYYCHHYIO Ha YPOKE.

3. [lepepabaTpiBaTh MONYYEHHYIO HH(POPMAIIMIO: JeiaThb BHIBOJABI B
pe3ysIbTaTe COBMECTHON PabOThl KOJIJIEKTHBA.

4. [lepepabaTeiBaTh  MOJYYEHHYIO HWHGOpMAIMIO: CpPaBHUBATh U
KJIacCU(ULIUPOBATH.

5. [IpeoGpa3oBbiBaTh HHPOPMALIMIO W3 OAHOM (QOPMBI B JIPYrylo:

COCTaBIIATHh (PU3UUECKHE PACCKA3BI M 33/1a4M HA OCHOBE MPOCTEHIINX (HU3UUECKUX
Mojienel (MpeaMEeTHBIX, PUCYHKOB, CXEMAaTUYECKUX PUCYHKOB, CXE€M); HAXOIUTh U
dopMynupoBaTh pemieHHe 3ajJadyd ¢ [OMOIIbIO  MPOCTEHIIHUX  MOjeNen
(MpeaMeTHBIX, PUCYHKOB, CXEMAaTUYECKUX PUCYHKOB, CXEM).

6. CpenctBom  GOpMHpOBAaHUSA O3TUX JACHCTBUH CIYKUT y4eOHBIN
MaTepuasl W 3aJlaHdusd, OPHUEHTHPOBAHHbIC HA JMHUHM Ppa3BUTUS CPEACTBAMU
npeaMera.

Kommynuxamuenwvie YY/I:

1. JloHecTd CBOIO TO3UIUIO 10 APYruX: O(GOPMISITH CBOI MBICIH B
YCTHOW Y MHUCHbMEHHOW peuM (Ha ypOoBHE OJHOTO MPEJI0NKEHHUS WU HEOOJIBIIOrOo
TEKCTa).

2. CrnymaTth ¥ TOHUMATh PEYb IPYTUX.

3. Yurarh U epecKa3biBaTh TEKCT.

4. CpenctBoM (opMUpOBaHHS OSTUX JEHUCTBUU CIIYKHUT TEXHOJIOTHUS
npo6sieMHoro nuanora (moOyKIaroIuii U MOABOASIIUNA TUATIOT).

5. CoBMECTHO J0TOBapUBATBHCS O MpaBUJIaX OOIICHUS W TIOBEACHHUS B
IIKOJIE U CJIEA0BaTh UM.

6. YuuTbcsd BBINOJHATH pa3duyHble pojaud B rpynne (nuaepa,
UCIIOJTHUTENS], KPUTHKA).

1. CpenctBoM (HOpMHUPOBAaHMS ATUX ACHCTBUN CIYKUT OpTraHU3AIMS

paboThI B Tapax U MaJbIX rpynmnax (B METOJUYECKUX PEKOMEHIAIUSIX JaHbl TAKUE
BApUAHTHI IPOBEJCHUS YPOKOB).

IIpeaMeTHBIMH pe3yJibTATAMHM H3Yy4YeHUsS Kypca «®Du3MKa B OMNbITAX U
3a/1auax» SBISIOTCS (OPMHUPOBAHUE CIAEAYIOMNX YMEHHI:

1-ii ypoBeHb (HE0OXOAUMBIii)

HAYUUMCA’. NOHUMAMND.

cmblcn nouamuil: GU3NIECKoe sIBJICHUE, GU3MUECKHN 3aKOH, (DU3NIECKue
BEJIMYMHBI, B3aUMO/ICUCTBUE;

CMbICT Qu3u4ecKux geauyun: NyTh, CKOPOCTb, Macca, MIOTHOCTb, CUJIa,
JaBlieHue, paboTa, MOIIHOCTb, KUHETUYECKAsi SHEPIusi, MOTEHIIMAJIbHAS SHEPTus,




KO GUIIUEHT TOJE3HOTO ACHCTBHS, KOJIMYECTBO TEIJIOTHI, HANpsIKEHHE, CHIa
TOKa, COMPOTHBIIEHUE, pa00Ta ¥ MOIIHOCTD NEKTPUIECKOTO TOKA;

cmbica usuyeckux 3axonos: 3akoH Ilackans, 3akon Apxumena, 3akoH Oma,
3akoH J[xoynsa-JIenua, 3akonsl HeroToHa.

2-il ypoBeHb

ROYYUM 603MONHCHOCb HAYUUMBCA:

- cobupamb YCTaHOBKHM MJI JKCIEPUMEHTa 1O OMHUCAHHIO, PUCYHKY H
MIPOBOIUTH HAOJIFOICHHS M3Y9aeMbIX SIBJICHUM;

- uzmepsams Maccy, o0bEM, CHUITy TSKECTH, CHITy TPEHHUs, CUIY YIPYTOCTH,
cury ApxuMmena, pacCTOsHUE, TEeMIepatypy, CHIy TOKa, HaNpsKCHHE;
NIPEJICTABIIATh PE3YJbTaThl U3MEPEHUN B BUJEC TAOJMI], BBIABIATH dMIUPUICCKUE
3aBUCUMOCTH;

- 00vsICHAMDb PE3YIbTAThl HAOIIOJIEHUN U SKCTIEPUMEHTOB;

- NpUMeHAmMb IKCTIEPUMEHTAIIBHBIC PE3yIbTaThI IS MPEICKa3aHus 3HAUCHUS
BEJIMYMH, XapaKTESPU3YIOMIUX X0 (PU3NICCKUX SBICHUIA;

- gulpadicamb  PE3yNbTAaThl HM3MEPEHUH © pacdéToB B  EAMHMIIAX
MexayHapoHON CUCTEMBI;

- pewiamy 3aJ1a4¥ Ha IPUMEHEHUE U3YUCHHBIX 3aKOHOB;

- npusoOums TPUMEPHl TMPAKTUIECKOTO HCIOIB30BAHUS (HU3HUECKUX
3aKOHOB;

- ucnonvb3oeamv TPUOOPETEHHBIE 3HAHMS M YMEHHS B MPAKTUYECKON
JESITEILHOCTU U B MIOBCETHEBHOMN KU3HU.

1.4 Conep:xkanne kypca (64 gyaca)

Oduznka u ¢uU3NUECKHe METOAbl M3y4eHHs mnpupoasl. Habmomenwe wu
omucanue (Qu3nyeckux sBieHUU. [IpuMeppl MEXaHUYECKUX, TETUIOBBIX,
ANEKTPUUECKUX, MArHUTHBIX U CBETOBBIX sBIEeHUU. Du3nveckue MpudOOpHI.
DU3UYECKUE BEJINYNHBI U UX U3MepeHue. [lorpemHoctn n3amMepeHunn.

MexnyHaponHas cuctemMa eAuHUL. DU3NYECKHM  OKCIECPUMEHT U
buszuueckas teopus. Ouznueckue moaenu. ®U3NKa U TEXHUKA.

Omnpenenenue 1EHbI ASICHUS Kbl U3MEPUTENIbHOTO pudopa. 3mepenue
JMHBL.  M3MepeHne o0beMa KHUAKOCTH M TBepjaoro Tema. M3mepenue
TeMnepaTrypsl. I3MepeHHe III0THOCTH )KUIKOCTH.

Crpoenue BemiectBa. TemaoBo€ JBHKEHHE aTOMOB M MOJEKYI.
bpoynoBckoe aBmwxkenue. dudbdysus. BzaumopeiicTBue uacTull BeElIeCTBa.
Mogenu cTpoeHusl ra3oB, UJIKOCTEM W TBEPABIX Tl U OOBSICHEHHWE CBOWCTB
BEILIECTBA HA OCHOBE ITUX MOJEIEH.

TemnoBoe nBwxkeHue. TemnoBoe paBHOBecHE. TeMiepaTypa U €€ U3BMEpEHUE.
CBs13b TEMIIEpaTypbl CO CPEAHEN CKOPOCTHIO TEIUIOBOTO XaO0THUYECKOTO JBUKECHUS
YaCTHII.

Cxumaemocts razoB. [uddy3us B razax u xKugkoctsax. Mojenb
Xa0THYECKOTO  JIBMKEHUSI  MOJIeKyl. Mojens  OpOYHOBCKOTO — JIBHXKEHUSI.
CoxpaneHue o0beMa KMAKOCTH TpU u3MeHeHun Gopmbl cocyna. CuerieHue
CBHHUOBBIX HWJIUHAPOB. [[pUHIMIT NEHCTBHUS TEPMOMETpA.



Mexannueckoe nBHKeHHME. OTHOCUTENBHOCTh JABWKEHHS. Tpaekropus.
IIyte. IlpsmonuHeliHOE paBHOMEPHOE ABMXKEHHE. CKOpPOCTH PaBHOMEPHOIO
MPSAMOJIMHENHOIO JBIKEHHUS. MeETOoabl H3MEpEHUs pPACCTOSIHUS, BPEMEHH U
ckopoctu. ['paduku 3aBUCUMOCTH MYTH M CKOPOCTH OT BpeMmeHu. M3mepeHue
CKOPOCTH paBHOMEPHOTO ABWKEHUS. CpenHsIsl CKOPOCTh JBUKEHHUS.

SBnenne unepuuu. Macca tena. IlnotHocTs Bemecrsa. MeToasl u3MepeHus
Macchl U IUIOTHOCTU. BiammopeiictBue ten. Cuna. IlpaBuiio crnoxkeHus cud,
HaIlpaBJICHHBIX BJOJIb OAHOW mpsMou. Cuna ynpyroctd. 3aBUCUMOCTH CHJIBI
yIPYrocTu OT AedopManuu npyKuHbl. MeToapl n3mMepenus cuibl. Cuia TSKECTH.
Bcemupnoe Tarorenuwe. MckyccTBEHHbIE CHOyTHUKM 3emid. Bec  Tena.
HesecomocTs. ['eonieHTprUecKas U re Mo EHTPUYECKAsi CUCTEMBI MUPA.

Cuina TpeHns. MoMeHT cuiibl. Y clioBUsL paBHOBecCHs pbryara. LleHTp Tsxkectn
Tena. Y ciaoBus paBHOBecHs Ten. HaxoxkIeHne NEHTpa TAKECTU IIIOCKOTO Tena.

PabGora. Momuocts. Kunertuueckas sueprus. [loTeHnuanbHas sHeprus
B3aUMOJCHCTBYIOIINX TeJ. 3aKOH COXPAaHEHUs1 MeXxaHu4yeckou sHepruu. [IpocTeie
mexanu3mbl. Koaddunuent nonesnoro nerctBus. MeTonbl U3MepeHusi dHEPTuH,
paboThl U MOLTHOCTH.

JlaBneHue. 3aBHUCUMOCTh JABIECHHUS TBEPAOro Tela Ha ONOpy OT
JEUCTBYIOIIEH CUJIBI U TJIOMIAaN onopbl. ATMocdepHoe naBieHue. OOHapyKeHue
atMocepHoro aasinenus. M3mepenune aTtmochepHOro maBieHUs OapOMETPOM-
aHepouzoM. Metoabl u3MepeHus naBiieHUs. 3akoH Ilackans. 3akoH Apxumena.
VYcnoBue nnaBaHus Te.

TennoBoe paBHOBecue. Temmeparypa. BHyTpenusis sHeprus. Pabora u
teryonepenada. Buaesl Temmonepenaun. KonmdecTBo Ttemnorel. McnapeHue u
koHJeHcanus. Kunenuwe. BnaxkHocTs Bo3ayxa. [lnaBneHne W KpucTau3arus.
3aKOH COXpaHEHMS SHEPTUH B TEILIOBBIX MpoOLEccax.

OnekTpu3auust Ten. OJJIEKTpUYecKuM 3apsan. JlBa BuOa SIEKTPUYECKUX
3apsiIOB. 3aKOH COXPAHEHU 3JIEKTPUUECKOTO 3apsaaa. DJIEKTPUUECKOE TOJIE.

[locTtositHHbI ~ 3nekTpuueckuii  Tok. Cuina  Toka.  DIEKTPUYECKOE
CONPOTHUBIICHUE. DIEKTPUYECKOE HampshkeHue. [IpoBONHUKH, NHAIEKTPUKUA H
MONYNpOBOAHUKHU. 3akoH Oma [ yyacTka ajeKkTpuyeckod nenu. Pabora u
MOIIIHOCTh JJIEKTpUuecKoro Toka. 3akoH J[xoyns-Jlenna. [IpaBuna 6e3onacHocTH
npu paboTe ¢ UCTOYHUKAMHU JIEKTPUIECKOTO TOKA.

1.5 TemaTnueckoe NJIAaHUPOBAHUE.

Ne - Hcnoab30Banne
OCHOBHOU MATEPHAJ YPOKA " "
/11 o6opyaoBanusi "Touka pocra
@uznueckue npuoopel. Ouznyueckue BETUUYUHBI U UX JIuneiika,
n3MepeHue. TOYHOCTh U MOTPEIIHOCTH UX U3MEPEHUM. JICHTA MEpHas,
1 [TorpemnocTn u3mepennil. MexayHapoaHas CUCTEMA | W3MEPUTEIbHBIN HHIUHAD,
€VHUL. TEPMOMETD,
JATYUK
TEMIEPATyPbl




Omnpenenenne UEHBI ATICHUS MKAIbl H3MEPUTEIHHOTO
npubopa. M3mepenue nnuubel. M3MepeHue oObema
’KMJIKOCTU M TBEpAOro Tena. V3mepeHue pa3mepoB U

JIuneika,
JIEHTa MEpHas,
M3MEPUTEIIbHBIN TWJIUHAID,

23 00BbEMOB MaJIbIX TEJ. IKCHEpUMEHMAIbHAA padoma TEPMOMETD,
«Omnpenesnenne 00beMa OJHOM MYJIbKH» JaTYUK
TEMIIEPATYPhI
A IKkcnepumenmanvnana  paooma  «OunpeneseHue
oobema CD muckay.
MexaHuueckoe JBIKCHHUE. OTHOCUTEIHLHOCTD
newxkeHus. Tpaekropus. Ilyte. Buabl nBuxeHHi.
5.6 Metoasl U3MEpPEHUsI  PACCTOSIHUSI, BpPEMEHU W
CKOPOCTH. Cpennsis CKOPOCTh JIBIKCHUSL.
IKkcnepumenmanvhnan pavooma «OnpeaeseHue
CKOPOCTH HATIMCAHMS CBOEr0 MMEHU»
7 Pewienne 3amay. Ikcnepumenmanvnas padboma
«Omnpenenenue cpeaHeil CKOPOCTH ABUKEHH S
Macca Ttena. Becsl. MeToapl H3MEpEeHUS MACCHI. Hab6 .
8-9 | Dkcnepumenmanvnas paboma «Onpeneante maccy abop TEJ Pa3HON MacCl,
% AJIICKTPOHHBIC BECHI.
OJIHO¥ KaNJu BOAbD)
Arnenune unepuu. Macca tena. Becol. Onpenenenue MOTOK TOHKON MeIHOM
IIEHBI JIeJIeHUs TpUOOpPOB M M3MEpeHHe (PU3NYECKUX | MPOBOJIOKU, KOTOPBIM HEIb3S
10 | BeMMUMH (Macca, [nnuHA). IKchnepumeHmanvbHAA pa3MoTarTh, BECHI, TUPH,
paooma «3MepeHHe VIMHBI IPOBOJOKH» KapaH/alll, JIMHEWKa,
oOpaserr mpoBoJioku 15-20
CM.
11 [motHOCTH Tenma. PemieHue 3amady Ha OmNpeneciiCHUE
IJIOTHOCTH TENA.
Ixcnepumenmanvruas  paboma  «Onpeneienme | Habop Ten paszHoii maccsl,
12 | nmoTHOCTH TBEPAOrO TEAA» MEH3YypKa, 3JIEKTPOHHBIE
BECHI
Ikcnepumenmanvuaa  padoma  «OnpeneneHue
13-14 | o6beMa M IUIOTHOCTH CBOEro Tejaa». Pemenue
3ajga4.
Crpoenue BemectBa. CBolcTBa TBEpPABIX  TElL
Metoasl W3MEpEeHHs] MacChl U Pa3MEPOB TBEPAOTO Becsl, rupu, nuHeiika,
15-16 | rema mpaBuiIbHON (OPMBI.  IKcnepumenmanvhas | ATIOMUHHEBas IJIACTHHA C
paooma «OnpeaeseHue TOJIIMHBI AJTIOMUHUEBOU U3BECTHOM IJIOTHOCTBIO.
IUVIACTHHBI PSAIMOYT0JIbHOM (OpMBD)
CeoiictBa  xwuakocteid.  CoxpaHeHue o0bema
KUJAKOCTH TpU W3MeHeHuH ¢GopMbl cocyna. Macca DaKOH 13 O] IYXOB ¢
17-18 | Te2- Mertoasl u3MepeHUsT Macchl M o0beMa 1POGKOI, BeChI, THpH,

KUIKOCTU. IKCnepumenmaivHas paboma
«OmnpeaesieHne BHYTPEHHEro 00beMa ny3bIlpbKa u3-
MoJ IYXO0B».

MEH3YpKa.




Macca tena. MeToapl U3MepeHust Macchl U 00bema

19-20 | KUAKOCTH. IKchepumenmanvHas paooma

«OmnpeaesieHre MyCTOr0 MPOCTPAHCTBA TEHHUCHOTO

HIAPHKA, 3aNI0JTHEHHOT0 KYCOYKAMM aJTIOMUHHUSD)

IKkcnepumenmanvnana  paooma  «OunpeaeseHue

21 | Macchl JJaTyHH (MeIH) H AJIOMHUHHS B KAalIPOHOBOM

MeII0YKe»

JlaBneHue. 3aBUCUMOCTD JIaBJICHHUS TBEPJOTO Telia Ha

22-23 | omopy OT JEHCTBYIOIIEH CHJIBI M TUTOIIATH OTOPHI.
Pemenue 3agau.
IKkcnepumenmanvnana  paooma  «OupeaesieHue
24-25 | naBJjeHHs, CO3ABAEMOI0 IIHWIHMHIPHIECKHM TeJI0M

HA TOPU30HTAJILHYI0 TOBEPXHOCTh)»

3akoH Apxumena. Pemenue 3amaud. JnHamomeTp, TaTuB
YHUBEPCAJIbHBIN, MEPHBIN
IUIUHIP (MEH3YpKa),Ipy3

26 MATUHIPUYECKUM U3 CTAIIH,
Ipy3 UWINHIPUYECKUHN U3
AJTFOMUHHEBOTO CIUIABA,
HUTb.

VYcnoBue naBanus Ten. Pemenue 3anay. JlnHamoMeTp, ITaTUB
YHHUBEPCAIbHbBIN, MEPHBIN
uuIuHAp (MEH3ypKa), rpy3

97-28 UUJTMHAPUYECKHUN U3
CIELUUAIIBHOTO IIACTHKA,
HUTb, IOBAPEHHAS COJIb,
najouka JJis
nepeMeBaHus

Ikcnepumenmanvuaa  padoma  «OupeneneHue [Mudposas maboparopus

Macchl Tejia, IJIABAIOIEro B Boae» Releon ¢ natunkom

29 temrneparypsl. Kanopumerp,
CIIUPTOBKA, JIBE MEPHBIE
€MKOCTH, BECHI.

Cuna tsxect. 3akoH ApxumMena. Y CIIOBHE MJIaBaHUs [Mudposas maboparopus

Tel. IKcnepumenmanvhan padoma «QupenenieHue Releon ¢ natunkom

30-31 o0beMa KycKa JIba» temrneparypsl. Kanopumerp,
COCY/l C TAIOIIHUM JIbJIOM,
COCY/I C BOJIOM, BECHI C
rpy3amu.

Macca Ttena. IlmorHocTts BemecTBa. MeTonsl

M3MEpPEHUsT Macchl, o0beMa U IUJIOTHOCTH. 3aKOH

32-33 | Apxumena. VcimoBue [UTaBaHUS TEJN.

Ikcnepumenmanvuan  paboma  «OnpenesieHue

IVIOTHOCTH KaMH.




34-35

ATtMmocdepHoe JIaBJICHUE. OOnapy:xeHue
atMoc(epHoro AasieHus. M3mepenue atMocpepHOro
JaBJICHUS 0apoMeTpOM-aHEPOUIOM. MeTtoib
n3MepeHus aasieHus. 3akoH [lackans.
IKkcnepumenmanvnana  paooma  «OupeaeseHue
aTMOC(EpPHOro 1aBJICHUA»

36-37

Cunel B mpupoxae. PaBHozelcTByromas — CHIL
N3mepenue cuil. DKCIEpUMEHTANIBHBIE 3aJaHUS 110
U3MEPEHHUIO CUJL.

38-39

Ikcnepumenmanvhoe 3a0anue «CpaBHeHHE CHIIbI
TPEHUS CKOJIbKEHUS U CHJIbI TPEHUS KaYeHHs».

40

IKchepumenmanvhoe  3a0anue «Omnpenesienne
k03¢ unueHTa TpeHUs NOAOIIB 00YBH YeI0BeKa 0
pa3iuYHbIE MOBEPXHOCTIY.

41-42

Mexannueckass paboTa W MOIIHOCTh. ODHEPTHS.
Ikcnepumenmanvnaa paooma «Onpenenenue KIIJI
NMPOCTOr0 MeXaHU3May.

43-45

Mexanuueckass paboTa U MOITHOCTh. MexaHuudeckas
sHeprus. Pemienue 3amauy.

46

IKcnepumenmanvhoe 3a0anue
MOIITHOCTH, Pa3BUBAEMOI YETIOBEKOM).

«Onpenenenue

47-49

KomuuectBo TCIIJIOTHI. AFpGPaTHBIG
BCHICCTBA. Pemenue 3ajga4.

COCTOAHUA

50

IKcnepumenmanvhoe 3a0anue
KOJIMYeCcTBA TEIJIOTHI,
HarpeBaHHe BOJBI H JIbIa».

«CpaBHeHue
3aTpavyeHHoe Ha

JlaT4auk TOKa, aMIepMerp,
JBYXIPEEIbHBIA, ICTOUHUK
MUTaHUS, KOMILJIEKT
MIPOBOIOB, PE3UCTOPHI,
KJTIOY.

51-52

Cuna toka. Hampsixenune. CoONnpoTHUBICHHE Yy4yacTKa
ETH. OKCTepUMEHTaTbHbIC 3a/1aHus o
ONPENICJICHUIO CUJIbI TOKA U HAIIPSKEHHUS.

JlaTunk HanpsHKEeHUs,
BOJIbTMETP
JIBYXIIPEJICJIbHBIN, ICTOUHUK
MMATAHUS, KOMIUICKT
IIPOBOJIOB, PE3UCTOPBI,
KJIFOY.

53-54

Pemenue IMPAKTUYICCKUX 3a/1a4 Ha OIIPCACIICHUC CHUJIbI
TOKa, HAIIPSAKCHUA U COIIPOTHUBJIICHHUA y4aCTKa LICIIN.

55-60

«Uepnspiil gamuky». OnpeneneHue MmapaMmeTpoB UEMU
MMPAKTUYECKUMHU METOAAMH.

61-63

PaGota ®  MOIMHOCTH  AJIEKTPHUUECKOTO  TOKA.
Ikcnepumenmanvuoe  3adanue  «OQnpeneneHue
MOIIITHOCTH M PadoThl JIEKTPHYECKOT0 TOKAa B
JIAMIIOYKAX W JPYrUX JAOMALIHHUX 3JIEKTPUUYECKHX
npudopax»

Hudposas nadbopatopust
Releon ¢ garunkamu TokKa u
HanpspkeHust. UcTouHnk
TOKa, COCUHUTETbHBIE
MpOBO/Ia,2 JTaMIOYKH
Pa3IMYHON MOIIHOCTH,
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PE3UCTOP, KITFOY.

64

KITJI anekTpudeckux npudopoB.
Ixcnepumenmansvroe 3adanue «Asmepenue KIIJ
JIEKTPUYECKOr0 HATPEeBATEIBHOT0 IPHUOOpa»

[udposas nabopatopust
Releon ¢ naTunkamu ToKa
HanpsbkeHus. UcTouHuk

ToKa (baTapes
raJbBaHUYECKUX
AJIEMEHTOB),PEOCTaT, KITI0Y,
COCIMHUTEIBHBIC TIPOBOJIA.

1.6 MaTrepuaibHO-TeXHNYECKOEe OCHAIIIEHHE 3AaHATHH

3aHATHS TPOXOJAT B KaOWHETe (U3WKH, KOTOPBIM IOJTHOCTHIO OCHAIIEH
HEOoOXoauMON MeOenblo, JOCKOM, CTaHAapTHBIM HaObOpoM  J1abopaTOpPHOTO
oOopynoBaHus (HAOOPBI JJII JEMOHCTpPAIMM ONBITOB). YCJIOBHS IS 3aHATHH
COOTBETCTBYIOT  CAHMTAPHO-TUTHCHUYECKUM HopMmaMm. KaOuHeT  ocHaIméH
KOMITBIOTEpPOM,  IIPOCKTOPOM,  HHTEPAKTUBHOH  JIOCKOH, YTO  ITO3BOJISET
UCIIONIb30BaTh  JUIA  3aHATHH  BUACODHIBMBI, TIPE3CHTAIlMH,  Pa3IUYHbBIC

KOMIIBIOTEPHBIE TPOTPaMMBbl (M3 MEIUATEKH IIKOJIBI).

- JJabopatopHbIit Hab0p «HOHBIN GU3HKY.

- JJabopatopHbIii Ha00p «CBET U IIBETY.

- JlemoHCTpanroHHbIH Habop «['eomMeTpruecKas ONTHKa.

- CipaBoYHBIE MaTepUabl IO (HU3UKE.

[legaTHbIe MOCOOUS

- TaGnuip! o pusuke nmst 7-9 Kmaccos.

- [lopTpeThl BEIIAIOIMKUXCS ICSITEICH (PU3HKH.
JInmaKkTHIecKue MaTepHaIbl
Harnsnaeie mocooust:

- poTorpadun PuU3NUECKUX SIKCIEPUMEHTOB IO JIEKTPOIUHAMUKE;

- PUCYHKH C U300pakeHueM rpaukoB ABUKEHHUSI TEI,
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- TaOJUIIBI: MEP U BECOB, TUIOTHOCTHU BEIIECTB, (DU3NYECKUX KOHCTAHT;
WUTIOCTpaly (PU3NUECKUX SIBICHUM.

Heobxoaumoe kaapoBoe U MaTepUaIbHO-TEXHUUECKOE 00ECTIEUEHUE TPOTrPAMMBI
KanpoBoe obecniedenue: negaror ¢ COOTBETCTBYIOIUM MPOQPHII0 00beAMHEHUS
00pa30BaHUEM U ONBITOM PadOTHI.

q)opMa opraHu3aln ACATCIILHOCTHU YUalllUuXCA:

Pabota nerckoro o0beIMHEHUS PEYCMATPUBAET CIIEHUATIBHYIO OpraHU3alUI0
PETYISIPHBIX 3aHATUH, HA KOTOPBIX yJalllhuecs MOryT paboTaTh B Ipymnax, napamu,
uHANBUAYanbHO. [lo hopme npoBeeHus 3aHATHS: TPAIULIMOHHOE 3aHATHE,
KOMOMHUPOBAHHOE 3aHIATHE MPAKTHUECKOE 3aHATHE, JabopaTopHas paboTa, 3auér,
3aIlKTa MPOEKTOB.

Jlexiuu, cooO1IeH s, paccKa3bl, 00CYXKIEHUS, TUIAHUPYEMbIE U TPOBOIUMBIE
[eAaroroM, JOJKHBI pa3BUBATh y YUAIIUXCS CIIOCOOHOCTH CIIYIIATh U CIBIIIATS,
BUJIETh U 3aMeyaTh, HAOJI0/1aTh U BOCIPUHUMATh, TOBOPUTH U TOKA3bIBATD,
JIOTUYECKU MBICIUTD.

KOHKprLI, HUI'PBI IOMOTAI0T YHallUMCs HpI/IO6p€TaTI> OIIBIT B33HMOI[€I>1CTBH$I,
IMPpUHHUMATh PCIICHUA, 6paTB OTBCTCTBCHHOCTH Ha CC6SI, ACMOHCTPUPOBATE CBOU
JOCTHIXKCHUA U I[OCTOﬁHO BOCIIPUHUMATDb JOCTUKCHUA APYTUX JIIOI[GI\/JI.

JlaGopaTopHuasi padora Nel.
"U3mepeHue (pu3nUeCKNX BEJUYHUH C y4eTOM a0COJIOTHOM MOrpemHocT"
eab padoTbI: HAYYUTHCS
1) onpeaensaTh leHY ACICHUS U3MEPUTEIbHBIX TPHUOOPOB;
2) u3MEpATh GU3HYCCKUE BEJIMYUHBI C YIETOM a0COIFOTHOM IMOIPEIITHOCTH.

IIpuGopsl M MaTepHaJIbl: U3MEPUTEIbHBINA HUIUHAP (MEH3YpKa), IMHEIKA,
TEPMOMETP, CTaKaH C BOJIOM, HeOOobIas OaHOUYKa, MPOOUPKA, ITy3bIPEK.
IHopsinok BbINOJIHEHHS Pa0OTHI.
1.Ompenenure 1eHY ETICHUS U3MEPUTEIHHBIX TPHOOPOB M aOCOTIOTHYIO
MOTPENTHOCTD U3MEPEHHMSI ATUMHU NTpUOopamMu (TIoKa MoJ1 aOCOMIOTHON
MOTPEIIHOCTHIO U3MEPEHUI CUUTaeM aOCOIIOTHYIO MOTPEUIHOCTh OTCUETA ,
KOTOpasi MOJIy4aeTcs OT HEJOCTATOYHO TOYHOTO OTCUUTHIBAHUS MOKA3aHUIM
CpencTB u3mMepenusi, AA — paBHa B OOJBITMHCTBE CIIy4acB MOJIOBUHE IICHBI
JeJEHUsI U3MEPUTEIBLHOTO MpUdopa).
a) IIeHa JICJICHUSI MEH3YPKH II.71. =

AV = 1.1. MeH3ypku, AV =
0) 1ieHa JeaeHus TepMoMeTpa . J1.=

At = Y. 1.n1. TepMoMeTpa, At=
B) lIeHA JIeJICHUS JIMHEUKH 11.].=

A L =% w.n. nuaeniku, Al=
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2.1loaroToBbTE B TETPaaU TAOIHILY JIJISl 3aIIUCU PE3YJIHLTATOB U3MEPECHUM.
Taoauua.

N3mepsiemas HaszBanue cocyna | Pesynbrarsl 3anuch pe3yaprara
BEJIUYUHA U3MEPEHUMN M3MEPEHUM C YUETOM
MOTPEITHOCTH
A= AombiTHOE * A
A
My3bIPEK
o0weM ,V, cM3 | mpobupka
OaHoOuKa
TeMIreparypa | CTakaH C BOJIOU
Bojnl, 1, 0C
BbICOTa , {, cM | mpobupka

B tabnuiue A — usmepsiemas BeanunHa (00beM, TeMIiepaTypa, BoicoTa); AA —
abCOIOTHAs MMOTPEUTHOCTh U3MepsieMoil BennuuHbl (AV, At, Al).

3.3mepbTe 00beMbl Ha3BaHHBIX COCYA0B. HalelTe moHbIi my3bIpeK BOABI U3
CTakaHa, IOTOM OCTOPOKHO IEpEIEHTE BOLY B U3MEPUTEIbHbBIN LIUIIUH]IP.
Omnpenenute U 3aUIIUTE 00BEM HATUTON BOBI C YUETOM MOTPEIIHOCTH.
OOpartuTe BHUMaHKE HA MPABUIILHOE MOJ0KEHHE I1a3a MPU OTCUYeTe 0Obema
xKuakoctu. ['nas ciaegyer HanpaBUTh Ha JIEJI€HUE, COBIIAIAIONICE C IITIOCKON
YacThIO MMOBEPXHOCTH KUAKOCTU. TakuMm xe 00pa3zoM onpenenure o0bem
IPOOUPKH ¥ OAHOUKH.

4.VI3mepbTe TEMIIEpaTypy BOJBI B CTAKAHE.

5.M3mepbTe BBICOTY NPpOOUPKHU. JlaHHBIE BCEX U3MEPEHUI 3aHECUTE B TAOIHILY.
6. Cnenaiite BBIBO/I.

JlaGopaTopHasi paGora Ne 2.

"U3mepeHue JJIUHBI MPOBOJIOKH"
CHOCOB 1. O6opynoBanune: MOTOK TOHKOW MEAHOUM MPOBOJIOKHU, KOTOPBIi
HEJb3s pa3MOTaTh, BECHI, TUPH, KapaHaalll, JuHelKa, oOpasel] mpoBojoku 15-20
CM.
MeTtoanyeckue yKazaHusl.
1. Onpenenure Maccy MOTKA Ha PhIYaKHBIX Becax.
2. Hamotats 30-40 BUTKOB 00pa3iia MpOBOJIOKK Ha KapaHAAll U U3MEPUTh IJTUHY

HaMOTAaHHOM YaCTH.
!

3. Onpenenuth quaMeTp MPOBOJIOKH N rne | — nnuaa HamoTaHHOM yacTh, N —
KOJIMYECTBO BUTKOB.
2
wd
g=F%
4. OnpenenuTs IO b CEYeHUsI TPOBOJIOKHU 4
FH
r=""
5. Y3 ¢popmynbl INIOTHOCTH OMPEACTUTh 00BEM i

)
=L
6. Haiitu quiMHy IpoBOJIOKH &
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CHOCOB 2. O6opyaoBanue: MOTOK TOHKOW METHOW MPOBOJIOKH, BECHI, TUPH,
oOpa3el MpoBOJIOKH, MOJOCKAa MIUJLTUMETPOBOM OymMaru, KapaHaiil.
MeTtoauveckue ykazanus. Pabora BeinonHseTcs kak B 1 cocoOe, qiuHa
HaMOTaHHOMW YaCTH OMPEIENAETCS C MOMOIIBIO MOJOCKA MUJITUMETPOBOM Oymaru.
CITOCOB 3. OdopynoBaHue: MOTOK TOHKOH MEJTHOM ITPOBOJIOKH, BECHI, TUPH,
oOpa3zel] MPOBOJIOKH, IITAHTCHIIUPKYIIb UM MUKPOMETP.
MeToauyeckue ykazanus. /[namMeTp NpoBOJIOKH OMPEACIISIETCS C TOMOIIBIO
IITAHTECHIIUPKYJISL UM MUKPOMETPA.

JlabopaTopHasi pa6ora Ne 3.

"OnpeaesieHre TOJIIMHBI AJTIOMHUHHEBOM IIACTHHBI IPSIMOYT 0J1bHOM
¢popmbr'.
OOGopynoBaHme: BEChl, TUPH, JIMHEIKA, aFOMUHUEBAS TUIACTHUHA C U3BECTHOU
IJIOTHOCTBIO.
MeToauyeckue ykazaHus.
1. OnpenenuTh Maccy TUIACTUHBI HA BECax
=

2. Haiiti 00beM miacTHHEI 2

3. V3MepuTh UPUHY, JUTHHY IUIACTHHBI U BBIYUCIHTD ee Iiomags > =~ a* b
B
h=_
4. OnpenenuTs TOJIUHY MJIACTUHBI S
JlaGopaTopHuasi padora Ne 4.

"Omnpenesienne BHyTPeHHero odbemMa (uiakoHa u3-noja xyxos''.

OO6opynoBanme: QIakoH U3-MIOJ] AYXOB C POOKOI, BEChI, TUPHU, MEH3YpKA.
CIIOCOBb 1. MeTonuveckue yKazaHusl.

1. B3BecuTb Ha Becax (purakoH.

2. Haiitn 06beM crekita (IJI0THOCTh CTEKJIa U3BECTHA) o

3. OnycTuTh B MEH3YPKY 3aKPBITHIA (PJIAKOH U OMPEIEIUTh 00beM BHITECHEHHOU
BOJIbI, KOTOPBIN paBeH BHEITHEMY 00beMYy (hilakoHA

4. OnpenenuTh BHyTpEHHUH 00BeM (hriakoHa Voum ~Veaew Vo

CIIOCOB 2. Meroauyeckne yKazaHusl.

1. Onpenenutb 00bEM 3aKPBHITOTO (JIaKOHA C TIOMOIIBI0 MEH3YPKH V g0

2. OTKpBITHIN (hITAKOH TOTPY3UTHh B MEH3YPKY, TTOCIIE TTOJIHOTO 3allOTHEHHS BOJIOM
onpenenuTh 00beM cTeka Ve, 3

y Vo = Voow ¥,
OnpenenuTs BHYTPEHHUN 00BEM (DrlakoHa =~ =om  ~eew  “ o

JlabopaTopHasi paGota Ne5.

"U3MepeHue 1aBJIeHHsI TBEPAOIO TeJia Ha onopy''.
Ieab padoThI: N3MEPUTH AABICHHUE TBEPJIOTO TEJIA HA ONOPY U BBISICHUTS,
3aBHCUT JIM OHO OT IUIOIIA/IM OMOPBHI, U €CJIM 3aBUCHT, TO KaK.
IIpuGopsl M MaTepuaIbI: TUHAMOMETD, IMHEUKA U3MEPUTENIbHAsS, OPYCOK
JePEBIHHBIMN.
IopsiioK BbINOJIHEHUS PA0OTHI.
1.Onpenenure LHeHy AEICHUS JUHAMOMETPA.
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2.13MepbTe cuily 1aBiieHUst Opycka Ha cToJI (Bec Opycka)c mOMOIIbIO
JUHAMOMETPA.

3.M3meppTe ANIMHY, LIUPUHY U BBICOTY OpycKa.

4. Vcnonb3ys MONyYEHHBIE JaHHBIE, BBIYMCIUTE IUION[A HAUMEHBIIIEN U
HauOoJbIIEH TpaHelt Opycka.

5.Paccuraiite naBiaeHue, KOTOPOE MPOU3BOAUT OPYCOK Ha CTOJ HAMMEHBIIEH U
HanOOJIbIIEH TPaHIMHU.

6.Pe3ysbTaThl U3BMEPEHUIN U BBIYMCIICHUH 3alIUMIINATE B TETPAJb U 3aHECUTE B
Ta0IUILY.

Fuas | a, | b, cm c,cM | S, cm? S, cMm? p, Hem? P, H/cm?

. CM | LIMPUH | BBICO | IUTOLIAAb IJI011ab JIaBJICHUE | JaBJICHUE

H |mqm|a -Ta HauMEHbIIE | HAauOOoJIbIlIe | HAMMEHBIIIE | HAMOObIII
-Ha Y rpaHu U rpaHu Y TPaHbIO €1 ITPAHBIO

7.Bpranciienus: S —HauMEHbIIEH TpaHu, S — HauOOJIBILICH TpaHu, P — TaBJICHUE
HAaWMEHBIIICH TPaHbIO, P — JIABJICHUE HAUOOJIBIIICH TPAaHbIO BHITIOJHUTH B TETPAIU
I10CJI€ TaOIUIIEL.
8.CrnemnaiiTe BBIBOJI O TOM, KakK JIaBJICHUE TBEPAOTO TeJla 3aBUCUT OT IUIOLIAIH
OTIOPbI MPU HEU3MEHHOM CUJIC TaBJICHUS.
JlaGopaTopHuasi padora Ne6.
"HccaenoBanue 3aBUCUMOCTH CHJIbI TPEHUSA CKOJIBKEHHSI OT CHJIbI
HOPMAJILHOIO 1aBJjieHus"
Ilesab padoThI: BHIACHUTD, 3aBUCUT JIU CUJIA TPEHUS CKOJIBKEHUS OT CHIIBL
HOPMAaJIBHOTO JIaBJIEHUS, €CJIU 3aBUCUT, TO KaK.
IIpubopsbl 1 MaTepuadbl: TUHAMOMETD, IEPEBIHHBIN OPYCOK, IepeBsIHHAS
JTUuHelKa, Habop rpy30B.
IHopsinok BbINOJITHEHHs Pa0oOTHI.
1.Onpenenure UEHY ACIECHUS IIKaJIbl IMHAMOMETpA.
2.TTonoxurte 6PyCcOK HAa TOPU3OHTAIBHO PACIIONIOKEHHYIO IEPEBIHHYIO TUHEHKY.
Ha 6pycok nmocTaBbTe rpys.
3.IIpukpenus Kk 6pycKy TMHAMOMETP, KaK MOXKHO 00jiee paBHOMEPHO TSHUTE €0
BJI0JIb JINHEWKU. 3alUIINATE MMOKA3aHUSI TUHAMOMETPA, 3TO U €CTh BEJIMUYMHA CHUJIbI
TPEHUS CKOJIbKECHMUS.
4.K nepBoMy rpy3y 100aBbT€ BTOPOM, TPETUI, YETBEPTHIIN I'PY3bl, KaXKAbIA pa3
u3Mmepsis cuity TpeHud. C yBeJIMYeHUEM YHUCia TPYy30B PacTeT cuila HOPMaJIbHOTO
JABIICHUSI.
5.Pe3ynbTarhl U3BMEpPEHUI 3aHECUTE B TAOJIUILY.

Ne onbrTa KonmuecTBo rpy30B Cuna tpenus, H
1 1
2 2
3 3

6.CaenaiiTe BBIBO: 3aBUCHUT JIM CHJIA TPEHUS CKOJBXKEHUS OT CHIJIbI HOPMAJIBHOT'O
JIaBJICHUS, M €CJIU 3aBUCHUT, TO Kak?
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JlabopaTtopHas padora Ne 7.

"Onpeaesienne Maccol Tesa, IVIAaBaKIIeEro B Bojae''.
OO0opynoBanme: HUIMHAPUYECKHUM cOCy (Tu1TacTMaccoBas OyThIIKA C
OTpE3aHHBIM BEPXOM), JIMHEIKa, TeNO, MJIaBaIOIIEe B BOJE.

MeTonnuyeckue yKazaHmsl.

1. OT™MeTuTh ypoBEHb BO/BI B OYTHUIKE.

2. OnyCTHTB B BOJY TEJIO, ONPEEIHUTh BHICOTY MOIbeMa BOJBI h

3. Usmeputh nuametp 0 OyTHUIKH ¢ TOMOIIbIO JTMHEHKH.

4. OnpenenuTs MII0MA b CeUeHUs OYyTHIIKA U 00bEM BHITECHEHHOU BObI TEIOM

2
o= T
4 V=S*h
5. Haiitu MacCy TCJjia, UCII0JIb3YAd YCJIIOBUC TIUNIABAHUA TCJIA
FA=me EOP£CV=MIE m:pﬂ.ﬁf

JlabopaTopHasi pa6ora Ne 8.
"Onpenesienne o0beMa Kycka Jbaa'.

OO6opynoBanme: HUIUHAPUUECKHN cocy (TuTacTMaccoBast OyThIIKA C
OTpE3aHHBIM BEPXOM), JIMHENKA, KyCOK JIbJA.
MeTonnuyeckue ykazaHus.
1. OT™MeTuTh ypoBEHb BOJBI B OYTHUIKE.
2. OnycTHTb B BOJYy KYCOK JIbJia, ONPEACIUTh BEICOTY MOAbeMa BObI h
3. U3ameputs nuametp d OYTHUIKH C TIOMOIIBIO TIHHEHKH.
4. OnpenenuThb MII0MAb CEUeHUs OyTHUIKM U 00BEM BHITECHEHHON BOJIBI JIHJIOM

gond
4 H
5. Halit 06beM J1bJ1a, UCTIOB3YS YCIOBHUE TIJIaBaHUS TEla
Fa = B g*Pe*V=g"pn*Vn
e

JlabopaTopHas padora Ne 9.

"Omnpenesienne MIIOTHOCTH TBEPAOro TeJa'.
OGopynoBaHme: COCY C BOJOH, TBEPOE TEIO HEOOIBIINX PA3MEPOB, CTaKaH,
BECHI, THPHU.
MeTtoanyeckue yKazaHusl.
1. Onpenenuth Maccy cTakaHa, JOBEPXY HAJIUTOTO BOJOM Mj.
2. Onpenenuth Maccy Tema M.
3. OTnuTh BONy M3 CTaKaHa, OMYCTUTH TEJIO B CTAKaH, IOJIUTh BOAY JOBEPXY U
OTIPEJICTIATh MAaCCy CTaKaHa C BOJOU U TEJIOM My.

o = + -
4. OnpenenuTh MacCy BHITECHEHHOM BOBI TEJIOM Plam ~ P T HE T 0

Ip; = o
5. Haiitu 00beM BBITECHEHHOM BOIbI, KOTOPBIN paBeH 00beMy Tena e
_ "™
2= F
6. OnpenenuTh MIOTHOCTH TeJa "
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JlabopaTopHas padora Ne 10.
"OnpeaeJieHue NJIOTHOCTH KaMHs''.
OO0opynoBaHme: cTakaH ¢ BOAOW, KAMEHb HEOOIBIINX Pa3MEPOB, TUHAMOMETD,
HUTKA.
MeTonnuyeckue yKazaHmsl.
1. Onpenenuth Bec Tena B Bo3ayxe P 1, Bec Tena B Boae — P o
2. HaiiTi apXuMeIoBy CHITY Fy=R-5
ra
V=—
3. Haiitn 06beM KamMHs1, UCTIOJIB3YS (DOPMYITYy apXUMEIOBOM CUIIbI & Pr
o

4. HaiiTu IOTHOCTh KaMHS g g*V
JlabopaTopHasi paGora Ne 11.

"Onpenaesienne 00beMa U MJIOTHOCTH CBOEro rejaa'.
Lean padoTsl: onpenenuTb 00bEM U INIOTHOCTh CBOETO TeJa.
IHocnenoBaTeIbHOCTH BBINOJHEHUSA PA0OTHI
Wzmepswte mauny | (M) 1 upuny b (M) BaHHBI B Balliei
KBapTHPE.
Hanelite B BaHHY TENJI0i BOJBI U OTMETHTE KapaHJAIOM €€ YPOBEHb.
[Torpy3utech B BOly U OTMETHTE €€ HOBBIN YpOBEHb. MI3MephTEe BHICOTY MOIbEMA

BOIbI Ah
(M)

Hatinure 00beM BBITECHEHHOM BOJIBI, &, CIIEA0BATEIbHO, M 00BbeM Tena V, (6e3
ydeTta o0beMa
T'OJIOBBI):

Vu=IbAh

dopma BaHHBI MOXKET 3aMETHO OTIMYATHCS OT MapalJIeNICIHIIe1a, TOATOMY 00bEM
BBITECHEHHOM BOJIbI 00JIE€ TOYHO MOYKHO Y3HATh AKCIIEPUMEHTAIBHO, TOJIUBAs
BOJY BeApOM (Kiu

€MKOCTBIO U3BECTHOTO 00BhEMa) IO CIETAaHHOW BaMH OTMETKHU.

J171st TorOo 9TOOBI yuecTh U 00beM ToJoBbI d (M) U, CUMTas €€ IMIapoM, paccuuTaiTe
o0BeMm:

VF = 1/ 67 d3

PaccuuTaiite o6mmmii 006eM Vo6, (M3) cBOETO TENA!
V obuy — V T +V r
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N3mepbTe Maccy cBoero teiaa M (Kr) ¢ moMoILbIO
BECOB.
Haiinute miotHOCTh p (Kr/M3) cBOEro Tena:

pzvogwlm

CpaBHI/ITC Pe3yiIbTaThl CBOCTO TCJIA C IINIOTHOCTBHIO BOJIBI.

Cnenaiite BBIBO/I.

JlabopaTopHasi paGota Ne 12.
"Omnpeaesienne cpeaHeil CKOPOCTH IBUKeHus "

Leab padoThI: HAYYUTHCS OMPEACTIATh CKOPOCTh PABHOMEPHO JIBIIKYIIIETOCS
o0BeKTa 0e3 HCMOIb30BaHUS U3MEPHUTENIBHBIX IPUOOPOB.
Ilocs1en0BaTEILHOCTH BHINIOJTHEHUS PAOOTHI
B3siB 3a TOuKy 0TCUeTa BXOJIHYIO IBEPH CBOETO JI0Ma, TIOJICYUTANTE KOTUYECTBO
maroB N, HalIpuUMep 10 BXOAHOU ABepH IMKOJIbl. OTHOBPEMEHHO MO Yacam
M3MEpbTE MPOMEKYTOK BpeMEHHU t(C) BalIero ABUKCHUS

3Hasi CpeHIO JUIMHY cBoero miara lo,, Haligute paccrosiHue S (M) OT g0Ma 110
IITKOJIBI.

Bbraucnure cpeHio cKOpocTh ABMKEHHUS Vep (M/C):
Vep = S/t
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Ha ocHoBaHUM TaHHBIX, TOTYYEHHBIX HA ypOoKaxX (GU3KYIbTYPhl, pacCUUTANTE
CPEIHIOI0 CKOPOCTh CBOEro Oera Ha 60 M. ITo MakcUMaibHasi CKOPOCTh Vmax
BaIlIETO JABUKEHUS.

CpaBHUTE CPEIHIOI0 CKOPOCTh CBOETO ABUKEHUS C MAKCUMAIIbHON CKOPOCTBIO.

3anumIuTe OTBET U CI[GJI&fITC BBIBO/.

JlabopaTopHasi paGota Ne 13.
"Onpeaesenne K03(pPUUNEHTOB TPEHUSA NMOAOIB 00YBH YeJI0BEeKAa 0
pa3jn4yHbIe MOBEPXHOCTH'" .

Leab padoTshI: OnpeneanTh 3HaUeHNUE KO3PPUITUEHTOB TPSHHUS MTOIOIIB 00YBH
YeJIOBEKa O Pa3IMYHbIC IOBEPXHOCTH.

IMocsienoBaTEIBLHOCTDH BBHINOJTHEHHS PadoT.

OnvH W3 yY4aCTHUKOB OITBITa BCTAeT HA JOCKy. Jpyroil moIHWMAaeT ee 3a OJHH
Kpail 10 TeX TOp, IOKa CTOSIIMKA Ha JIOCKE YeIOBEK HE HAa4yHET C Hee
COCKAaJIb3bIBATh.

M3mepbTe BBICOTY MOJbeMa TOCKH N B MOMEHT COCKaJIb3bIBAaHUS C HEE YeI0BEKa.
W3mepbTe InMHY J0CKH .

Breruucnure kosdumueHT tpenus no Gopmyne

k= tgo =(V( 1/ h)2-1)?!

[ToBTOpHTE OMBIT 11 MOBEPXHOCTEN U3 APYTUX MATEPUATIOB.

CraenaiiTe BbIBOJI, 3aMMUIIINTE OTBET.
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JlabopaTopHasi pa6ora Ne 14.
"OnpeaesieHne MOIHOCTH, PA3BMBaeMOM YeJI0BeKOM "',

Hean padoThl: onpeenuTh 3HAUEHHs pa3BUBAEMOM YE€TTOBEKOM MOIIIHOCTH B
pa3HbIX (PU3NYECKUX YIPAKHEHUSX.

IIpubopbl 1 NPUHAATEKHOCTH: CEKYHIIOMED, IEPEBIHHBIN METP.

IHocnenoBaTeIbHOCTH BHINOJHEHUS PadOThI.
Omnpepesienne padboTbl U MOITHOCTH PYK.

N3mepbTe Maccy cBoero tena M (Kr) ¢ mOMOIIbIO BECOB
B cnoptrBHOM 3aj1€ MOJHUMUTECH IO KaHATY 0€3 MOMOIIM HOT, U3MEPhTE BpEeMsI
noabema t(c)

3Hast BBICOTY h (M), Ha KOTOPYIO BBl IOJIHSIUCH, PACCUHUTANTE pabOTy CBOMX PYK A

(k) mmpu
noJIbeMe:

A =mgh
PaccuuTtaiite MmoutHocts N (BT) cBOMX pyK: N=A/t

Onpedenenue cpedneii MoujHocmu, pazsueaemoil npu deze na oucmanyuro 60
M.
[IpoGexaB quctanimio S=60M, u3mMepbTe BpeMs t(C) 3a KOTOPOE BBI MMPEOI0IEIN
JTUCTaHIIHIO.
Cuuras IBUKEHUE PABHOYCKOPEHHBIM, BBIUUCIUTE CPEIHIOI0 MOITHOCTH Ncp ,
pa3BUBAEMYIO BaMH MpH Oere:

N =AW t=mv3/2t=2m S/ t}, npuS=v,t=vt/2

Onpeodenenue cpeoneil MOWHOCMU, PA36UBAECMOU NPU RPUCCOAHUU.
N3meprTe BbICOTY cBOEH mosicHULbl H (M).
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H3MepnTe BHICOTY cBOEro Teiia N (M) B TIOJIOKEHUU «IIPUCEBY (LICHTP TSHKECTH
TeJa TIPU TOM HaXOUTCs puMepHo Ha BeicoTe 0,5 h.

Crhenaiite N npucenanuii 3a MPOMEKYTOK BpeMeHH 1 (c).

Beruncnure pazsuBaemyto MomHocts N (BT).
N =nmg/ t(H- 0, 5 h)

CpaBHI/ITC PE3YJIbTATHI HOJTYUYCHHBIC BAMU 3HAYCHUA MOIITHOCTHU C PC3yJIbTaTaMU,
MOJMYUYCHHBIMHU APYT'UMH YUACTHUKAMU OIIbITA.

3anumumTe Bce PE3yJIbTaThl, CTAPAACh PACIIOJIOKUTDL U3 B ITIOPAOKE paBBHBaCMOﬁ
MOIIIHOCTH.

Crenaiite BBIBOJI, 3aIIUIIINTE OTBET.

JlabopaTopHas paGora Ne 15.
"Onpeaesienne AbIXaTeJIbHOT0 00beMa JIerkux'"

eab padoThI: ONPEIEIUTh OJIMH U3 BAXXHENIIUX NapaMEeTPOB OpraHu3Ma
YeJI0BEKa — JIXaTeIbHBIA 00BEM €TO JIETKHX.

IIpuOopsbI M NPUHALIEKHOCTH: BO3AYIIHBIN IAPUK, JUHEWKA, HOMOTpaMma JJIs
ONPEAEIEHHUS TIIOMAAN TOBEPXHOCTH.

IHocsienoBaTeJbHOCTH BHINIOJHEHHS PA0OTHI.

Ynpaxnenue 1

Onpenesienne o0beMa JIerkixX YeJ10BeKa M0 IVI0LIAAH OBEPXHOCTH ero TeJia.
BoluncnuTe mioiaib MIOBEpXHOCTH Tejla yesioBeka o Gpopmyse

S=0.167V ml,
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rae S — mIomaas NOBEPXHOCTH M%; M — Macca Tena, Kr; | — qiuna tena, m.

Paccuuraiite 00beM JIerkux 4yesioBeka mo gopmyse
V=25*103Sum V=2%103S,
rae V — o6beM, M°; S — mromanp, M.

dopMyIibl IPUBEEHBI JIsl BBIYMCICHUS] 00beMa JETKUX COOTBETCTBEHHO MYXYHH
M KEHIIWH, TaK KaK CUMTAETCSs, YTO KaXJAOMY KBaJpPaTHOMY METpPY MOBEPXHOCTHU
Tena My )4uHbl cooTBeTcTBYeT 2500 M1, a sxeHuuHb! - 2000 M1 06beMa JIErKux.
Omnpenenure miouiaab NOBEPXHOCTU TEJla 4YEJIOBEKA C MOMOLIBI0 HOMOIPAMMBI.
JIJ1st 3TOr0 COEMHUTE MPU MOMOIIU JUHEHKH MPsIMOM JTUHUEH NOKa3aTeIu MaccChl
U JUIMHBI Tena. Touka mepeceueHus: dTOW MpsAMON CO IMIKaIOW S JacT 3HauyeHue
IUIOIA U TTOBEPXHOCTH.

Macca rtena, xr

00 |
TeNa, M

90 2,4 Hauna
gg Tena, cM

80 2:l 200
2,0 190

70 1,9 180
1,8 170
L7 160

60 16 150
1,5 140
1,4

50 1'3

40
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Paccunraiite 00bEM JIETKHUX.

CpaBHUTE pe3yJIbTaThI ONPEALICHUS S Pa3HBIMHU CIIOCOOAMH.

CﬂenaﬁTe BBIBOJ U 3aIIMIIIHUTC OTBCT.

YnpaxHenue 2
Onpenenenue AbIXaTeJIbHOT0 00beMa JIETKUX MPH MOMOIIM CAMOAeJILHOTO
cnuporpada.
B xauecTtBe camozenbHOrO ciuporpada npejiaraeTcsi HCMoJib30BaTh BO3TYIIHBIN
mIapuK. JTOT
BBIOOD OMpeneNnsieTcss BO3MOKHOCTHIO UMETh IS KaKI0TO y4aCTHUKA
HKCIIEpUMEHTA CBOM IpuOOp, HE
TpeOyronuit 1e3nH(EKINN MpU KaXKI0M HCTIoIb30BaHuu. [Ipu BeIIoOXE BO3yXa B
mapuk oH HagyBaeTcs. O0beM mapuka MOKHO BBIYHCIIUTD, €CIIH U3MEPUTH €ro
auaMeTp, 1o hopmyiie

V=nd?3/6

N3mepwTe apixaTtelbHbI 00BEM CBOUX JETKUX V . 15 3TOrO caemaiiTe B mapuk
yepes poT 10 CrioKOMHBIX BBIAOXOB. MI3MepbTe 1uaMeTp 1apyuka, BBIYUCIUTE
00bEM 3aITOTHSIONIECTO €T0 BO3AyXa. BeIUMCIHTE NBIXaTeIbHBIN 00BEM JICTKHUX,
paznenuB o0beM mapuka Ha 10.

[ToBTOpUTE OMBIT 3 pa3a, BEIYUCINTE CPEITHUNA JHIXaTETHHBIA 00bEM JIETKUX U
3aMUIINTE PE3YIbTaT B TAOIUILY.
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N3mepbTe pe3epBHBINA 00beM BBIXOAA Vp gy, CPa3y MOCIE CHOKOMHOTO BbIJOXA
BO3bMMTE OTBEPCTHE IIAPUKA B POT U CAEIANTE MAKCUMAJIbHO IITyOOKHIA BBIIOX.
Onpenenure 00beM MIAPUKA.

[ToBTOpUTE OMBIT 3 pa3a, BEHIYMCINUTE CPEIHUIA PE3EPBHBII 00BEM BBIJI0XA,
3aMMILINTE PE3YJIbTATHI B

Ta0IUILy.

Jliist onipesiesieHrs )KU3HEHHON €eMKOCTH JIETKUX, B35IB OTBEPCTHE 1IAPUKA B POT,
caelnaite TiyOOKH BAOX U MaKCUMAaJIbHO BBIIOXHUTE B 1apuk. He oTHuMmas
HIapuK OTO pTa, MOBTOPUTE AeHCTBUA S pa3. OnpenenauTe 1uaMeTp U pacCUUTanTe
o0BeM MoTydMBILIErocs Iapa. Berurcnure u3HeHHy0 eMKocTh Jierkux (JKEJD),
nojiesiuB o0beM Iapa Ha 5. Pe3ynprat 3anumure B TaOJIUILY.

Tabnuya.

OcHOBHBIE mapamMeTpbl AbIXaHUA Y€J10BEKA YucJioBble 3HAYECHHUS

Bo3spacr, ner

Ilon

Macca, kr

JlimHa Tena, M

[Tnomane moBepxHOCTH, M2
JIpIxaTenbHbIH 00beM VIBIX , J1
Pe3epBHbIit 00beM BIIOXA VP.BBIJ, T
KEJL, n

PeszepBHbIii 00beM BIOXa Vp. BI. , 1
KEJI, n (TeopeTnyeckasi)

MUJIB, n/mMun

MJIB, n/MuH (TeopeTudeckas)

Paccuuraiite pe3epBHbIii 00beM Boxa Vp. BII. 1o dhopmyrie,

Vp.ed. = )R.E-]]_( \ 00t Vp.@bu))

PesynpTaThl 3anumuTe B TaOIHILY.

Boluncnure TeopeTHUecKOe 3HAaUCHUE CBOEH KU3HEHHON €MKOCTH JIETKUX (B
JIUTpax) mno

dbopmye

JKEJI =[pocm(m)*5,2 — 6ozpacm(nem)™ 0,022]— 4,2 (nns roHOIIEH) HITH

JKEJI =[pocm(m)* 4,1— ¢o3pacm(nem)* 0,018]— 3,7 (u1st neBymiex).
PesynbraTel 3anummTe B TaOIUITY.

CpaBHHUTE pPe3yNIbTATHI ONMPECICHIS] OCHOBHBIX IMapaMEeTPOB JbIXaHUS YETOBEKa
pa3HBIMU criocobamu Mexay co0oit u ¢ Hopmoin. Hopma st XKEJI cocraBnser 2,8
— 3,8 1 1714 roHo1IeH u 2,5-2,8 1 1714 1eByIIeK

Cnenaiite BBIBOJ M 3aIIUIINTE OTBET.
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Ynpa:xnenue 3

OnpenesieHHe MaKCMMAJIbLHOM Jierounoi BenTuasiun (MJIB)

BoseMure B poT oTBepcTHE BO3AYIIHOTO apuka. B tedenne 10 ¢ apluTe 4acTo u
IIyOOKO, BBIJbIXast BO3/IYX B IIapHK.

N3mepsre MJIB 1o popmyne MJIB=6V. Pe3zynbrat 3anummure B TaOIHILY.
Beruucinre MJIB, npeacTaBisiony0 HOpMy JUIS Balllero BO3pacTa v moJa, o
dbopmyire.

MUJIB =[pocm(m)*1,34 — 6ozpacm(nem)*1,26]— 21,4 (11 FOHOIICH) WITH

MUJIB =[71,3— 6o3pacm(nem)]-[nrowaow nosepxnocmu mena (m2 )] (st
JIEBYIIEK).

Pe3ynbTaThl 3anumniure B TaOJIHILY.

Cnenaiite BBIBO/I.
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