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IHosicuuTebLHAA 3aNMUCKA

[Ipennaraemslil aneKTUBHBINA Kypc B 7 Kiacce paccuutad Ha 34 yaca (1 4 B Henento) ans
oOyyaromuxcs, MpOsBISAIOMINX IMOBBIIICHHBIH HHTepec K pusuke. IIporpamMma npeaycMmarpuBaer
HE TOJIBKO pacIIupeHre 3HaHUK 00yJaromuxcs no (u3uke, HO U Pa3BUTHE HKCIIEPUMEHTATBHBIX
HAaBBIKOB IITKOJLHUKOB. [y 3TOr0 OOJIBINIAst YacTh BCETO BPEMEHHM OTBOJMTCS HA BBIMOJHEHHE
MPAKTUYECKUX 3aJIaHHH, BBIMOIHAEMBIX IIKOJbHUKAMH CAMOCTOSATENIBHO.

DKcIepuMEHTaIbHBIE 3aJaHNs COACPKAT PEKOMEHIAIMH 110 METOJHMKE UX MPOBEICHHUS,
MPEJCTaBICHB 00pa3lbl WX BBHIMOJIHEHUS, JaHbl TOSCHEHHs K HUM. Hekotopele W3 HUX
PEKOMEHYEeTCS BHITIOJIHATh HECKOJIBKIMHU CIOCO0AMH C MCTIOJIb30BAHUEM PA3IMYHOTO MPOCTOTO
000pyI0BaHUSI.

B y4eOHO-MeTOIM4ecKOM MPHUIIOKEHUN TTOA00paHbl KaUeCTBEHHBIE W PacueTHBIE 3a/1a4n
MOBBIIIEHHON CIIO’KHOCTH 110 OCHOBHBIM TEMaM TPAAULIMOHHOTO Kypca (GU3UKH It 7 Kiacca.

[IpoBeneHne [aHHOTO Kypca IMO3BOJIACT YYUTENIO C TIOMOIIBIO  MPOBOJIUMBIX
HCCIIEIOBATENIbCKUX pabOT paclMpuTh "Kpyra oOmeHuss" oOyuarouuxcsd ¢ (pU3n4ecKuMH
npubopamu, caenatb Tmpomecc (HOPMHUPOBAHWS OKCIEPUMEHTAIHHBIX HABBIKOB OoJee
3¢ ($EeKTUBHBIM, IOBBICUTh MHTEPEC K U3YUEHUIO NPEAMETA.

[Ipu BBIMOTHEHUH SKCIIEPUMEHTAIBHBIX 3aJJaHH, yJalliecs OBJIaIeBAOT (PU3HUECKUMHU
METOJJAMH TIO3HAHUSA: COOMPAIOT AKCIIEPHUMEHTAFHBIC YCTAHOBKH, H3MEPSIOT (PHU3HUECKHUEe
BEJIMYUHBI, MPEJICTABIISIOT PE3yAbTaThl N3MEPEHUI B BUIC TaONHUIl, TPa(UKOB, JIEIAIOT BHIBOJIBI
U3 DKCIIEPUMEHTa, OOBSCHSIOT Pe3yabTaThl CBOMX HAOIIOJICHWN W OIBITOB C TEOPETUYCCKUX
MO3ULUH.

ey 3J1eKTUBHOI0 Kypca:
[ PACKPLITHE 3aBHCHMOCTeI>’I, BBIPpa’>XCHHBIX (1)I/ISI/I‘-I€CKI/IMI/I 3aKOHaMH1, 3aKOHOMCPHOCTSAMU,
MyTeM U3MepeHus: GPU3NUECKUX BEJINYUH;
e OCO3HaHHUE U MOHMMaHHE (QU3NYECKUX SBJICHUHN U 3aKOHOB;
e TOJy4YEHHE HABBIKOB I10 PEUICHUIO 3aja4 MOBHIIIEHHON TPYAHOCTH;
e (opMupOBaHHE y HIKOJbHUKOB YMEHUN U HABBIKOB 10 HCIIOJIb30BAaHUIO B
AKCIIEPUMEHTAIIBHBIX Pab0Tax MPOCTEHIIMX MPUOOPOB U TMPUCTIOCOOICHU.

OcHoBHOe coep:kanue Kypca (34 yaca)

Odusznka W (QuU3MUECKHEe METOJbl HM3y4eHHs] Tpupojsl. HalOmiomenune u onucaHue
¢dbu3uveckux sBieHUA. [IpumMepsl MEXaHMUYECKHX, TEIUIOBBIX, AJICKTPHYECKHX, MArHUTHBIX H
CBETOBBIX siBlicHHH. Dusnyeckue npubopsl. DuU3MYECKHe BEIMYUHBI M HUX H3MEPCHHE.
[TorpentnocTy u3mMepeHuil.

MexnayHnapoaHas cucteMa eauHuIl. OU3NYECKH SKCIIEPUMEHT U (hU3HYecKass TEOPHS.
dusnueckue Moaein. Pu3nka U TEXHUKA.

OnpeneneHue IEHBI JCJICHUS IIKAIBI W3MEPUTEILHOTO INpubopa. M3mepeHue IIUHEL
N3mepenue oObema JKUAKOCTH M TBepAoro Ttena. V3mepenue temmeparypsl. M3mepeHue
IUIOTHOCTH JKUJIKOCTH.

Crpoenue BemiecTBa. TemaoBoe ABMKEHUE aTOMOB M MOJIEKYJ. BpoyHOBCKOE JABMKEHUE.
Huddy3us. BsaumopneiicTBue wyacTtuil BemecTBa. MoJAenH CTPOEHUS Ta3oB, KUAKOCTEH U
TBEpIbIX T€J U 0OBICHEHNE CBOMCTB BEUIECTBA HA OCHOBE ATHX MOJETEH.

TennoBoe aBmxeHue. TemnoBoe paBHOBecue. TemmepaTypa u ee uzMepeHue. CBA3b
TEMIIEPATypPbI CO CPEAHEN CKOPOCTHIO TEIUIOBOIO XaOTUYECKOTO IBUKEHHUSI YaCTHLL.

Cxumaemocts ra3oB. [Juddy3us B razax W OKHIKOCTIX. MoJienb XaOoTHUYECKOTO
JBUKEHHS MoJeKyn. Mojenb OpoyHOBCcKoro aBmkeHus. CoxpaHeHHE o0beMa >KUIKOCTH TPHU
u3MeneHun Qopmsl cocyna. CremieHue CBUHIOBBIX MNUIMHAPOB. [lpuHnmm aeicTBus
TEpMOMETpA.

Mexanuueckoe nBrxeHre. OTHOCUTEIbHOCTD IBMKEHUsS. Tpaekropus. [1yTh.
[IpsiMonmHeltHOe paBHOMEpHOE JIBH>KeHHE. CKOPOCTh PABHOMEPHOTO MPSIMOJIMHEWMHOTO
IBUKEeHHS. MeTOo Il U3MEPEHHS PacCCTOSHUS, BpeMEHU U CKOpOCTH. [ padmku 3aBUCUMOCTH MyTH
1 CKOPOCTH OT BpeMeHH. M3MepeHne ckopoCcTH paBHOMEPHOTo ABMKeHUs. CpeaHsisi CKOPOCTh
JIBYDKEHUS.



SBnenue mHepumu. Macca tena. IlnotHocTs BemecTBa. MeToabl U3MEPEHUS MacChl U
w10THOCTU. B3anmonelictBue ten. Cuna. [IpaBuiio cinoxeHus CUil, HalpaBJIEHHbBIX BAOJb OJHOMN
npsimoii. Cuia ynpyroctu. 3aBUCHMOCTb CHIIBI YIIPYTOCTH OT JAeopMaIiy NpyKHHBL. MeTo bl
n3mepenust cuwibl. Cuna Tsokectu. BecemupHoe TaroreHue. VICKycCTBEHHbIE CIIYTHUKU 3E€MIIH.
Bec tema. HeBecoMmocTs. I'eonieHTprYECKas U reIMOLIEHTPUYECKAs CUCTEMBI MUPA.

Cuna Tpenus. MoMeHT cuibl. YcCIOBHS paBHOBecusi pbluara. LleHTp TspkecTu Tena.
VYcnosus paBHoBecus Tell. HaxoxaeHne HeHTpa TSHKECTH IUIOCKOTO Teja.

Pabora. Mo1mHOCTS. Kunernueckas JHEpPIHUsl. [loTrenumanpHas SHEpPrus
B3aMMO/ICHCTBYIOLIUX TeJl. 3aKOH COXpaHEHMsI MexaHndeckoil sHepruu. IIpocTeie MeXaHU3MBI.
KoadduuuenT nmoneznoro neictBusi. MeTo el M3MEPEHHST SHEPTHH, PaOOTHI M MOIITHOCTH.

JlaBneHue. 3aBUCUMOCTD JIaBJICHUS! TBEPAOIO Teja Ha OMOPY OT JAEHCTBYIOIEH CHJIBI U
wiomaan omopbl. AtmochepHoe maBinenHue. OOHapykeHHe arMoc(epHOro JaBIICHUS.
N3mepenue atmocgepHOro naBieHus O0apoMeTpoM-aHepOouI0M. MeToibl U3MEPEHUs JaBJICHHUS.
3akon [lackans. 3akon Apxumena. Y coBuUeE TIaBaHUS TE.

IInanupyeMble pe3yabTaThl

[Tociie n3ydeHus MporpaMMBbI ATEKTHBHOTO Kypca «Du3uka BOKPYT HAC» 00YJarONTHECs :

* CHCTEMATU3UPYIOT TCOPETHUCCKHUE 3HAHUS U YMEHUSI 110 PEIICHUIO CTaHIaPTHBIX,
HECTaH/IAPTHBIX, TEXHUYECKUX U OJTMMITHATHBIX 33/1a4 Pa3InIHBIMUA METOIaMU;

* BEIPa0OTAIOT MHIMBUIYATLHBIN CTHITH pelIeHHs PU3NISCKUX 3a7ad.

* COBEPIIICHCTBYIOT YMEHUS Ha MPAKTHUKE MMOJIb30BAThCS MPUOOPAMH, TIPOBOUTH U3MEPEHUS
(U3HYECKUX BETUIHH (OTPEACIIATh IICHY JeJICHUs, CHUMATh TTOKa3aHusl, COOJIFOIaTh TIPaBHIIa
TEXHUKH 0€30MMacHOCTH);

* Hay4JaTcs MOJIB30BaThCS MPHOOpaMH, ¢ KOTOPHIMH HE CTATKUBAIOTCS HAa YPOKax (PH3UKH B
OCHOBHOM IITKOJIE;

* pa3paboTalOT ¥ CKOHCTPYUPYIOT MPUOOPHI M MOJIENH JIJIsl TIOCTIEAYIOIEeH paboThl B KaOWHETe
busuKy.

* COBEPILEHCTBYIOT HaBbIKU MMHCbMEHHOM U YCTHO peuH B Mpoliecce HamuCaHus
HCCIIEIOBATENIbCKUX Ppab0T, MHCTPYKUUI K BBITIOJHEHHBIM MOJEISAM U ITprudopaMm, mpu
BBICTYIUICHHUAX Ha HAYYHO — MPAKTUYECKUX KOH(EPEHIMSIX Pa3InYHBIX YPOBHEH.

* OIpeNeNAT JaNbHellee HalpaBieHne Pa3BUTUSI CBOUX CIIOCOOHOCTEMH, chepy HaydHbIX
HUHTEPECOB, OMPENIENITCS ¢ BBIOOPOM JalibHENIIero 00pa3zoBaTeIbHOTO MapIIpyTa, TaTbHEHIIEro
npoduist 0OydeHHUs B CTapIIeh IIKOJIE.

Ilpeomemmnvimu pesynvmamamu NporpamMmbl MIEKTUBHOTO Kypca SBJISIOTCS:

OOyuaromuiics MOIy4UT BO3MOXKHOCTB JUIsl (GOPMUPOBAHHUS CIIEAYIOIUX IPEAMETHBIX
pE3yIbTaToB:

® 3HaHUA O MPUPO/IE BAXKHEHIINX (PU3NUECKUX SBICHUN OKPYKAIOLIEr0 MUpa U MIOHUMAaHUe
CMbICIIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSI3b U3YyUECHHBIX SIBJIICHUI;

® YMEHUS 10JIb30BATHCA METOJaMU HAYYHOI'O UCCIIEIOBAHMS ABJICHUM IIPUPOJbI, IPOBOJAUTH
HaOJI0/1eHUs, IJITAHUPOBATh U BBIMOIHSTH SKCIIEPUMEHTBI, 00padaThIBaTh pe3yIbTaThl
U3MEPEHUH, PeJICTABIATh Pe3yIbTaThl H3MEPEHUH ¢ MOMOLIbIO TabauLL, rpaduKkoB U hopMyil,
0oOHapyXH1BaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BETMUYNHAMHU, OOBIACHATH M0JIy4YEHHbIE
pe3ynbTaThl U IEJ1aTh BBIBOBI, OLIEHUBATh I'PAHULIBI ITOTPELIHOCTEN PE3yIbTaTOB U3MEPEHUN;
® YMEHHUS IPUMEHATh TEOPETUUYECKHE 3HAHUS IO (PU3UKE Ha MPaKTHKe, peraTh GU3necKre
3a/1a4yd Ha IPUMEHEHUE MTOJIyYCHHBIX 3HAaHUN;

® YMEHHUS U HaBBIKM IPUMEHSATH MOJyYeHHbIE 3HAHUSA 111 00bSICHEHHS IPUHIUIIOB AEHCTBUS
BAKHEUILNX TEXHUYECKUX YCTPOUCTB, PELICHUS PAKTUYECKUX 3a1a4 [TOBCEIHEBHOW KU3HH,
oOecrieyeHns 0€30MACHOCTH CBOEH KM3HM, PALIMOHATIBHOTO MPUPOIONOIb30BAHUS U OXPaHbI
OKpYKarolLlen Cpeibl;

¢ (opmupoBaHue yOexIeHHs B 3aKOHOMEPHOM CBSI3U M M03HABAEMOCTH SIBJICHUI TPUPO/bI, B
00BEKTUBHOCTH HAYYHOT'O 3HAHUS, B BHICOKOM IEGHHOCTH HayKH B Pa3BUTUU MaTepHAIbLHON U
JyXOBHOU KYJIbTYPBI JIFOJIEH;

® pa3BUTHE TEOPETUYECKOTO MBIIINICHHUS Ha OCHOBE (POPMUPOBAHUS YMEHHUH yCTaHABINBAThH
(baxThl, pa3TUyaTh MIPUYUHBI U CIEJCTBUS, CTPOUTH MOJEIH U BBIJBUTaTh THIIOTE3bl, OTHICKUBATh
1 (GOpMYIIMPOBATH JI0KA3aTENbCTBA BBIIBUHYTHIX TUIIOTE3, BEIBOAUTDH U3 KCIIEPUMEHTATBHBIX
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(aKTOB U TEOPETHUECKUX MOJeNel PU3HMUECKUe 3aKOHBI;

® KOMMYHUKATUBHBIC YMEHUS: IOKJIAIbIBATh O PE3YJIbTaTaX CBOEr0 UCCIECIOBaHMS, yI1aCTBOBATh
B IMCKYCCHH, KPATKO M TOYHO OTBEYATh HA BOIIPOCHI, UCIIOJIb30BaTh CIIPABOYHYIO JIUTEPATYPY U
Jpyrue UCTOYHUKU UH(DOPMAITHH.

Memanpeomemuvimu pe3yipmamamu IPOrPaMMBbI HIIEKTUBHOTO Kypca SBISIFOTCS:
OOyuaromuiicst TOIy4UT BO3MOXKHOCTD JUIsl (GOPMHUPOBAHUS CIICAYIOIINX METAIIPEIMETHBIX
pe3yNbTaToB:

® OBJIAJICHHE HABBIKAMU CAMOCTOSITEIILHOTO MPHOOPETEHHS HOBBIX 3HAHUH, OpraHu3aIiH
y4eOHOH e TeIbHOCTH, TOCTAHOBKH 1EJIEeH, MJIAHWPOBAHUS, CAMOKOHTPOJISI i OLICHKH
Pe3yIbTaTOB CBOCH AEATEIBHOCTH, YMEHUSMU MPEIBUICTH BO3MOKHBIE PE3YIIbTATH CBOUX
JICHCTBUI;

® IOHMMAaHUE PA3INYUil MEXKy UCXOJIHBIMU (DaKTaMH U TUTIOTE3aMU JUIS UX OOBSICHEHNS,
TEOPETHUECKUMH MOJICTISIMHU U pEATbHBIMU 00bEKTaMH, OBJIa/ICHIE YHUBEPCATHHBIMH YI4eOHBIMU
JEWCTBUSIMU Ha IpUMEpPaX THIOTE3 U OOBSICHEHUS H3BECTHBIX (DAaKTOB M IKCIIEPHUMEHTAIbHOM
MIPOBEPKH BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUIECKUX MOJIEIEH IPOIIECCOB HITH
SIBIICHUM

¢ popmHpoBaHNE YMEHU BOCIIPHHUMATh, TIepepadaThIBaTh U MPEABSIBISATH HHPOPMALIUIO B
CIIOBECHOM, 00pa3HOii, CUMBOJIMYECKOH (popmMax, aHATM3UPOBATh U IepepadaThIBaTh
MOJTyYCHHYIO HH()OPMAITHIO B COOTBETCTBUH C ITOCTABJICHHBIMH 33]a4aMH, BBIJIEISATH OCHOBHOE
coJiepKaHNe TIPOYUTAHHOTO TEKCTA, HAXOIUTh B HEM OTBETHI Ha MOCTABJICHHBIC BOIIPOCHI U
M3JIaraTh ero;

® IPUOOPETEHHE OTBITa CAMOCTOSTEIILHOTO TTONCKA, aHAIH3a U 0TOOpa WH(POPMAIIHH C
WCTIOJIb30BAHNUEM PA3TMYHBIX UICTOYHUKOB W HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHUHN JIJIs
peleHs Mo3HaBaTeIbHbIX 33134,

® pPa3BUTHE MOHOJIOTMYECKON M JUAIOTHYECKOM peur, yMEHUS BbIpaXkaTb CBOM MBICIIH,
CIOCOOHOCTH BBICITYIIMBATE COOECEHUKA, TOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh IIPAaBO
JPyroro 4ejoBeKka Ha HHOE MHEHHUE;

® OCBOEHHE IPUEMOB JIEUCTBUI B HECTAHAAPTHBIX CUTYALUSIX, OBJIAICHUE IBPUCTUUECKUMU
METOJIaMH PEIICHUsI POOIIeM;

e (popmMHpoBaHUE yMEHUI1 paboOTaTh B IPYIIIE C BBIMOJIHEHUEM PA3JIMYHbIX COLIMAIBHBIX POJIEH,
IPEJCTABIATh U OTCTAUBATh CBOU B3IVIAbI M YOEXKIEHHS, BECTH TUCKYCCHIO.

PeryasituBubie YY /|

OOyuaromuics MoJyYUuT BOZMOKHOCTB JIJIs1 (JOPMUPOBAHUS CICAYIONTUX PETYISATUBHBIX Y Y /1.
YMeHue caMoCTOSTEIbHO ONPEeNATh el 00yueHus, CTaBUTh U (POPMYIUPOBATh HOBbIE
3a/1auM B yu€0e U MO3HaBATEIbHON JEesITeIbHOCTH, Pa3BUBATh MOTUBHI M HHTEPECHI CBOEH
MO3HABATEIbHOMN 1EATEIHHOCTH.

e VYMEHHE CaMOCTOSITENILHO NIAHUPOBAThH MYTH JOCTHKEHUS 1IEJIeH, B TOM YHCIIe
albTepHATUBHBIE, 0CO3HAHHO BhIOUpaTh Hanbosee 3PPeKTUBHBIE CIIOCOOBI pelIeHUs YIeOHBIX U
MO03HABATEIbHBIX 3a/1a4.

e YMeHHE COOTHOCHUTH CBOU JIEUCTBUS C TUNIAHUPYEMBIMH Pe3yIbTaTaMU, OCYIIECTBISATh
KOHTPOJIb CBOEH JAEATEILHOCTH B MIPOIECCE TOCTIKEHUS Pe3yNbTara, ONPeAesTh CIOCOo Obl
JEVCTBHI B paMKaX MpeUI0KEHHBIX YCIOBUN U TpeOOBaHM, KOPPEKTUPOBATH CBOM JICHCTBUSA B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTyaIueH.

¢ YMeHHe OIIeHUBATh MTPABHJILHOCTH BHITIONHEHUS YUeOHOM 3a/1a4u, COOCTBEHHBIE BOZMOKHOCTH
e€ peueHus.

¢ BriasieHue 0CHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, IPUHSITHSI PELICHUH U OCYIIIECTBICHUS
OCO3HAHHOTO BhIOOpa B yueOHOH U 1MO3HABATEIHHON AEITEIHLHOCTH.

ITo3naBartenbHbie YY /]

OOyuJaromuiics MOJIy4UT BO3MOKHOCTH I (GOPMUPOBAHUS CIEAYIOIIUX MMO3HABATEIbHBIX Y Y ]I,
¢ YMeHHe OPEIeNIATh MOHATHS, CO37aBaTh 0000IIEHNs, YCTAHABIMBATh AHATIOTHH,
KIIaCCU(HUIIMPOBATH, CAMOCTOSITETFHO BEIOMPATh OCHOBAHUS M KPUTEPUHU ISl Kilaccuukammm,
YCTaHABJIMBATh PUYUHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE PACCYKICHHE,
YMO3aKJIHOUYCHUC (I/IHI[yKTI/IBHOG, ACAYKTUBHOC, I10 aHaJIOFI/II/I) n acjJaTb BbBIBOABI.
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e YMeHHe C03aBaTh, IPUMEHATh U MPEOOPa30BBIBATH 3HAKU U CUMBOJIbI, MOJICII M CXEMBI JIJIs
perieHus yueOHbIX U MO3HABATENbHBIX 33/1a4.

e CMBICJIOBOE YTECHHUE.

e QOpMHUPOBAHUE U PA3BUTUE KOJIOTMYECKOTO MBILUICHUS, YMEHUE IPUMEHSTD €r0 B
M03HABATEIbHOM, KOMMYHHKATHBHOM, COIIMANIBHON MPAKTUKE U MPO(PECCHOHATBHOM
OpHUEHTALNH.

e Pa3BuTHE MOTUBALIMHU K OBJIAJICHUAIO KYJIbTYPOU aKTUBHOI'O MCIIOJI30BAHUS CIIOBAPEN U IPYTrUX
ITIOMCKOBBIX CUCTEM.

KommyHukatuBHubie YY /I

¢ YMeHHE OpraHU30BbIBATh yUEOHOE COTPYAHUUECTBO U COBMECTHYIO JIESATENILHOCTh C YUUTEIEM
U CBEPCTHHUKAaMM; pabOTaTh UHIMBUIYAIIbHO U B TPYIIIE: HAXOAUThH 00IIee pelIeHUE U
paspeniath KOH(IMKTH HA OCHOBE COTJIaCOBAaHMUS MO3UIMM U y4éTa HHTEPECOB; (OPMYIHPOBATH,
apryMEHTHUPOBATh U OTCTAUBAaTh CBOE MHEHHE.

e YMEHNEe OCO3HAHHO MCIOJIb30BaTh PEYEBBIE CPEJICTBA B COOTBETCTBHH C 3a/1a4ei
KOMMYHHMKAIIUH 7151 BBIPQXKEHUSI CBOMX YYBCTB, MbICJIEH U MOTpEeOHOCTEN /1J1s IJIaHUPOBAHUS U
peryislnn CBOECH EATEIbHOCTH; BIAICHHE YCTHON U MUCbMEHHOM PEYbI0, MOHOJIOTMYECKON
KOHTEKCTHOM PEUblo.

e GopmupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH HCIOJIb30BaHUS MH(OPMALIMOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (nanee — WUKT).

Juunocmuvimu pezyromamamu IporpaMMbl dJIEKTUBHOTO Kypca SBJIAIOTCS:

OOyyaromuiics NoJIy4UT BO3MOXKHOCTD JJIsi JOPMUPOBAHUS CIETYIOLIUX JIUYHOCTHBIX
pe3yNIbTATOB:

® pa3BUTHE [T03HABATEIIbHBIX HHTEPECOB, NHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® yOEXAEHHOCTh B BO3MOXKHOCTH TIO3HAHUS IPUPOJIbl, B HEOOXOIUMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS JOCTHKCHUN HAYKU U TEXHOJOTUH JUISl JAIBHEHUIIETO Pa3BUTHS YEJIOBEYECKOTO
oO11ecTBa, yBaK€HHE K TBOPLIAM HAayKU U TEXHUKH, OTHOLIEHHE K (PU3MKE KaK K 2JIEMEHTY
00111e4eI0BEYECKON KYIbTYPHI;

® CaMOCTOSITEIILHOCTb B IPUOOPETEHUH HOBBIX 3HAHUH M IPAKTUYECKUX YMEHUIL;

® TOTOBHOCTH K BBIOOPY JKU3HEHHOT'O IIYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMH U
BO3MOKHOCTSIMU;

® MOTHBAIMs 00pa30BaTEIbHOM IEATEILHOCTH HA OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO
MOJIX0/13;

¢ (opMHpOBaHUE LIEHHOCTHOI'O OTHOILIEHUS JIPYT K APYTY, K YUUTEII0, K aBTOPaM OTKPBITHH U
n300peTeHuil, K pe3ynbraTaM 00ydeHusl.
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Ioypo4Hoe niiaHMpoOBaHME Kypca

Ne ypoka OcHOBHOI1 MaTepHaJl ypoka Mara
ITo niany | dakTHYecKH

1 Lenu 1 3a7a9M SIEKTUBHOTO Kypca (PU3UKH

2 dusnueckue BenMuuHbL. M3mMepenne pusnueckux
BeJIMYUH. TOYHOCTB U NOTPEMIHOCTH UX U3MEPEHUH.

3 Omnpenenenue EeHbl 1eIeHus IPHOOPOB U H3MEPEHHUE
(U3NIECKUX BEITUYHH.

4 OkcnepumenTaibHas padora Ne 1. "M3mepenue 1imHbI
MIPOBOJIOKH "

5 DxcnepuMmeHTanbHas padorta Ne 2. "Omnpenenenue
TOJIIIMHBI ATTFOMUHHUEBOM ITACTUHBI IPSIMOYTOJILHON
¢dhopmbl"

6 Crpoenue BemectBa. uddysus.

Pemenne kauectBeHHbIX 3ama4 (1-11)

8 Pemrenne 3a1a4 Ha Mexanu4deckoe apmwkenue (17-20)

7 Pemrenwue 3a1a4 Ha cpeiHIO0 ckopocTh (12-16)

9 DkcniepuMeHTabHAs padoTa Ne 3 "Onpenenenve
BHYTPEHHET0 00beMa U3-T0J] TyXOB"

10 Pemenwuie 3a1a4 Ha iotHOCTH (21-25)
11 Perrenue 3amau Ha mIOTHOCTH (26—29)
12 OkcnepuMmeHTalbHas padota Ne 4 "Ornpenenenue mycToro

MPOCTPAHCTBA TEHHUCHOTO IIApUKa, 3aIIOJTHEHHOTO
KyCOYKaMu aJtOMUHUA"

13 Perrenue 3amau Ha Maccy u I0THOCTH (30-33)

14 OxcnepuMeHTanbHas padorta Ne 5 "OnpeneneHne Maccol
JNaTyHH(MEIN) U aJTIOMUHHS B KATPOHOBOM MEIIOYKe"

15 Pemrenue 3amau Ha cuiy (34-40)

16 Perrenue 3amau Ha gaBiacHUE TBepAbIX Tea (41-47)

17 OxcnepuMeHTanbHas padora Ne 6 "OmnpeneneHue

JABJICHUS, CO3/1aBA€MOTO LIMJIMHAPUYECKUM TEJIOM Ha
TOPU30HTAJIBHYIO TOBEPXHOCTH"

18 Perrenue 3a1a4 Ha 1aBjIeHUE B XKHUIKOCTAX (48-51)

19 Pemenue 3a1a4 Ha AaBiieHUE B )KUIKOCTSIX, HA
coobmraromuecs cocy sl (52-55)

20 Perrenue 3amau Ha apxumeoBy cuiy (56-58)

21 Perenue 3aa4 Ha apxumenoBy cuiy (59-62)

22. Perrenue 3amau Ha maBanue Tel (63-65)

23 DkcnepuMmeHTanbHas padota Ne 7 "Onpenenenue Maccol
Tena, IIaBaroero B Boje"

24 DkcnepuMeHTalbHas padota Ne 8 "Onpenenenue oobema
KycKa apaa"

25 OkcnepuMeHTanbHast padora Ne 9 "Onpenenenue
MJIOTHOCTH TBEPAOTO Tema"

26 Pemenue 3aau Ha apxumeoBy cuiry (66—69)

27 OkcnepuMeHTanbHast padota Ne 10 "Onpenenenue
MJIOTHOCTU KaMHs"

28 Ananu3 u paz6op BcTynuTenabHbIX 3aau B MOTH.

29 Mexannyeckasi paboTa U MOITHOCTh. Perienue 3a1a4 Ha
paboTty nepemenHoi cuibl (70—74)

30 Pemrenue 3a1au Ha paboTy U MOUTHOCTH (75—78)

31 Pemrenue 3a1au Ha paboTy U MouTHOCTH (79-82)

32 KIIJ] mpocTsix MexaHU3MOB. PelieHne KaueCTBEHHBIX

3agad Ha pacu€t KII/] mpocteix Mmexanusmon (83-91)
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Y4e0HO-MeToIHYeCKOe CONPOBOKIEHHE Kypca
HMHcTpyKIIMM K NPOBeIeHNI0 IKCIEPUMEHTATBHBIX PadoT

Padora Ne 1

HN3mepenue 1JMHBI TPOBOJIOKH
1- ¥ criocod
IIpudops! U MaTepuaabl: MOTOK TOHKOW MEIHOM ITPOBOJIOKH, KOTOPBIA HEJIb3S1 pa3MOTaTh,
BECHI, TUPH, KapaH alll, JTnHelKa, o0pazer mpoBojoku 15-20 cMm.
Yxka3aHusi 10 BbINOJHEHUIO padoThbI:
1. Onpenenure Maccy MOTKa Ha PbIYa’KHBIX BECaX.
2. HamoTtatp 30-40 BUTKOB 00pa3iia mpoBOJIOKY Ha KapaHall ¥ H3MEPUTH JTTHHY HAMOTAaHHOU
qacTu.

3. OnpenenuTs AUaMeTp MPOBOIOKU N

rae | — jmna samorannoit yacti, N — KOJIMUECTBO BUTKOB.

g=*‘£2

4. OnpenenuTs TIONIAAb CEUCHUS TPOBOJIOKH

i
V=—
5. V3 hopmyIbl MIIOTHOCTH OTIPEIETUTH 00bEM i

6. Haiitn myiHy IpOBOTIOKH

2-1 cocod

IIpuGopsl U MaTepuaIbl: MOTOK TOHKOW MEIHOU MPOBOJIOKH, BECHI, TUPH, 00pa3ell MPOBOJIOKH,
M0JIOCKa MIJJTUMETPOBOM OyMaru, KapaH/aril.

Yka3zaHus 1o BbIIOJHEHUI0 padoThI:

PaboTa BemomnHseTcs kak B 1 crioco6e, JyiMHa HAMOTAHHOM YaCTH OTIPECIISIETCS C TIOMOIIBIO

MOJIOCKU MUJUTUMETPOBOIM Oymaru.

3-# cmocod

IIpuGopsl U MaTepuaIbl: MOTOK TOHKOW MEIHOW IPOBOJIOKH, BECHI, TUPH, 00pa3ell MPOBOJIOKH,
MITAHTCHITUPKYJIb WU MUKPOMETD.

Yka3aHus 10 BbINOJHEHHIO PadoThI:

JlnameTp mpOBOJIOKU OMPENENSIETCS ¢ TOMOIIBIO IITAHTEHIIUPKYJISI HIIK MUKPOMETPA.

Paoora Ne 2
OnpenesieHne TOJIHUHBI ATIOMUHHEBOM MJIACTHHBI
NPAMOYI0JbHOi (pOpMBbI

IIpubopsl U MaTepuasbl: BEChI, TUPH, TUHEIKA, ATFOMUHUEBAS TJIACTUHA C H3BECTHOM
IUIOTHOCTBIO.
Yka3aHusi Mo BbINOJHEHUIO padoThI:
1. Onpenenuth Maccy MIACTUHBI HA BECax
m
==
2. Haiiti 00beM miacTUHBL 2

I
3. I/ISMepI/ITL IAPHUHY, JJVIMHY INIACTHUHBI U BBIYUCIIMTL €C IJIOIIaAb S=a*bh

4, OHpe,I[eHI/ITL TOJIINHUHY IJIaCTHHBI &



Padora Ne 3
OnpeeieHne BHYTPeHHEro 00bemMa (piiakoHa u3-1oj JyXoB
Ipu6opsl 1 MaTepuaIbl: (IIAKOH U3-TI0]] TyXOB C TPOOKOM, BEChI, THPH, MEH3YPKA.
1-ii cnoco®
YKa3aHusi IO BHINOJIHEHUIO PadOThI:
1. B3BecuTh Ha Becax (h1aKkoH.

2. Haiitn 00beM cTekia (IJIOTHOCTh CTEKJIa M3BECTHA) o

3. OnmycTuTh B MEH3YPKY 3aKPBITHIN (DITAKOH U OMPEISIIUTh 00bEM BRITECHEHHOU BOJIBI, KOTOPBIH
paBeH BHEIIHEMY 00beMy (piIakoHa

. V ooy = P — V5
4. OnpenenuTh BHYTPEHHUN 00beM (iakoHa 0™ e “am

2-if cocod

Yka3aHusi 0 BBINOJHEHUIO Pad0ThI:

1. Onpenenurs 06beM 3aKpHITOroO (GIAKOHA C TOMOIILI MEH3YPKH V grews

2. OTKPBITHIH (IAKOH MOTPY3UTH B MEH3YPKY, MTOCIIE IIOJTHOTO 3aIT0JTHEHUS BOJIOW ONPEACITUTh
o6beMm crexna V ¢p

. L
3. OnpenenuTh BHYTPEHHUH 00beM (urakoHa 9™ = e -

Padora Ne 4
OnpenaeneHue MycToro NpOCTPAHCTBA TEHHUCHOIO IIAPHKA,
3aM0JIHEHHOT0 KyCOYKaMU aJJIOMUHHS
IIpudopsl U MaTepuaJIbI:
TEHHUCHBIH IIAPUK, HATIOJTHEHHBIN KYCOUKaMH aJTIOMUHUS U TePMETUYECKH 3aKPBITHIH, BECHI,
TUpU, MEH3ypKa.
Yka3zaHus 1o BbIIOJHEHUI0 padoThI:
1. Onpenenuts Maccy mapuka ¢ MOMOIIBIO PHIYa’KHBIX BECOB.
2. OmnpenenuTh 00bEM IIapuKa C IMOMOIIBI0 MEH3YPKHU.

b
Vg = —
3. Onpenenuth 00beM aTOMHUHHMS (TPEeHEOperas Macco IIapuKa) Fan
. Vo =W =
4. Haiitu 00BbeM ITyCTOTO MPOCTPAHCTBA ™™ e
Pabora Ne 5

Omnpenesienne Maccebl JIaTyHH (MeIn) U AJTIOMUHHAS

Hpnﬁopm )/ | MaTepI/laJIbI: MCHIOYECK C KyCO‘H(aMI/I MCTalJIOB, BECHI, FI/IpI/I, MeH3ypI<a.
Yka3zaHus 1o BbIIOJHEHUIO padoThI:
1. BSBeCI/ITb MCIIOYCK Ha pBI‘la)KHLIX BECax.
2. OHpe,[[eJ'II/ITB O6”beM MCETAJIJIOB B MCIIOYKE C TIOMOIIIBIO MeH3ypKI/I.
3. OHpe,[[eJ'II/ITB O6”beM KaXXJ01ro Merajuia
me=pytey V=V
:
m=glf tal, V=V -

m= gl t o (-1
m = ol + ol — @l

m= ol =g~ ;)



e
A
AT
4. OnpenenuTh Maccy KaKJ0ro MeTaia
= O
Wiy = ¥,

Padora Ne 6
OnpejesieHue 1aBJIeHNs], CO31aBAEMOT0 IIUIHHIPHYECKHM TeJIOM
HA FOPU30HTAJILHYIO NOBEPXHOCTH

1-ii crioco0
IMpudopsl U MaTepUATBI: IIWIHHIPHIECKOE TEJIO0, BECHI, TUPH, JIMHEHKA.
Yka3aHusi 0 BbINOJHEHUIO Pad0ThI:

1. Onpenenuth Maccy Tejla ¢ TOMOIIBIO PhIYAXKHBIX BECOB.
F =i
2. Haiitu Bec Tena =

3. U3meputh auametp IHHApa 0 ¢ MOMOIIBIO TMHEHKH.

’
g
S —_—
4. OnpenenuTs IJIOMAIF OCHOBAHUS 4
p— f‘ll
p = —
5. OnpenenuTs TaBJICHHE, OKa3bIBAEMOE TE€JIOM Ha TOPU30HTAIBHYIO IOBEPXHOCTH o , TI1e
F=P
2-d crnocood

IIpubopsl U MaTepuaIbl: HWINHIPUYECKOE TEJO0, BECH, TUPU, MIJUIUMETpOBasi Oymara.
Yka3zaHus 1o BbIIOJHEHUI0 padoThI:

1. Onpenenuts Maccy Tella ¢ TOMOIIBIO PhIYAXKHBIX BECOB.

F=ia g
2. Halitu Bec Tena

3. [TocTaBuTh HA MIJLTUMETPOBYIO OyMary Teno, 00BeCTH KOHTYp U MPUOIU3UTENBHO HANTH
IUIOLIa/1b OCHOBAHUS LUJIMH]IPA.

p— f“‘
p = —
4. OnpenenuTs JaBJICHUE, OKA3bIBAEMOE TEJIOM Ha TOPU30HTAIBHYIO TTOBEPXHOCTh oy , TI1e
F=P
3-i crnmocood

IIpudopsl U MaTepuaIbI: IINHIPUYECKOE TEJIO, U3BECTHOH MIOTHOCTH, MOJIOCKA
MUJUTUMETPOBOM Oymaru.

Yka3aHus 10 BbINOJHEHUIO pPadoThI:

1. 3mepuTh MOJIOCKON MIILTUMETPOBOM OyMaru BBICOTY h numHapa 1 quametp ocHoBaHwus d.

_md
9 = *
2. Haiiti moromaae OCHOBaHUS U 00bEM Telia 4 , V=58*h
F= Ee o;ll-f'r
3. Haiitu Bec tena g
— ﬁl

p B —
4. OnpenenuTh 1aBIeHUE, 0Ka3bIBAEMOE TEJIOM Ha TOPU30HTATBHYIO TOBEPXHOCTh by , TIe
F=P

Paoora Ne 7

Onpene.nefme MacCChbI TeJja, IJiaBaroiiero B BoJace



IIpudopsl U MaTepuaabl: WIMHAPUIECKUI coCyl (II1acTMaccoBasi OyThbUIKA C OTPE3aHHBIM
BEpPXOM ), JIMHENKA, TEJIO, IIABAOILEE B BOJIE.

Yxka3aHusi 10 BbINOJHEHUIO padoThI:

1. OTmMeTuTh YpPOBEHD BOJBI B OYTBHUIKE.

2. OmmycTuTh B BOJY TEJIO, ONPEACIUTH BHICOTY ObeMa BOJIbI N

3. Usmeputs auametp d OYyTHUIKH C TOMOIIBIO JTMHEHKH.

4. OnpenenuTh TIOIAAL CEUCHHS OyTHUIKM U 00bEM BHITECHEHHOMN BOJIBI TEJIIOM 4
V=8*h

5. Haiitu maccy tena, UCIoJib3ys YCJIOBHE TUIaBaHUs Tela

F i g maw

Ea P V= Ming

m= gl

Padora Ne 8
OnpeneneHue 00beMa KycKa Jbjaa

IIpudops! U MaTepuaabl: MIMHAPUYECKUI cocy (TITacTMaccoBast OyThIJIKA C OTPE3aHHBIM
BEpPXOM ), IUHEHKA, KYCOK JIbJIa.

YKa3aHus 110 BbINOJHEHHUIO PadoThI:

1. OT™MeTuTH YpOBEHB BOJIBI B OYTHIIKE.

2. OnycTUTh B BOJY KYCOK JIbJIa, OTIPENICNIUTh BBICOTY MOAbeMa BObI h

3. Usmeputs auametp d OYyTHUIKH C ITOMOIIBIO THHEHKH.

4. OnpenenuTs TUIONIAAL CEUCHUS OyTHUTKH U 00EM BBITECHEHHOM BO/IBI JIHJIOM 4

5. Haiiti 00beM Jb11a, HCTIOB3YS YCIOBHE IJIABAHUS TEJIa

FA=me
g pe*V=€"Pn* Vn
=2

2

PaGora Ne 9
OnpeneneHue MIOTHOCTH TBEPIOTO TeJa

IIpudopsl U MaTepuabl: COCY C BOJIOH, TBEPAOE TEI0 HEOOIBIINX Pa3MEPOB, CTaKaH, BECHI,
THPH.

Yka3aHus 10 BbINOJHEHUIO PadOThI:

1. Onpenenurs Maccy crakana, JOBEpXY HAJIUTOTO BOJOH M.

2. Omnpenenuth Maccy Tena m.

3. OTauTh BOAY U3 CTAKaHa, OITYCTUTD TCJIO B CTAKaH, NOJIUTH BOAY JOBEPXY U OIIPEACIIUTDH
MaccCy CTakaHa € BOJIOM M TEJIOM My,

o m =mpy tm-
4. OnpenenuTh Maccy BHITECHEHHON BOJIBI TEJIOM & i i

3

= TN
o=
5. Haiitu 06beM BBITECHEHHOM BOJIbI, KOTOPBIN paBeH 00beMy Tena e
i
Jﬂ =

6. OHpe,I[eHI/ITL IJIOTHOCTD TCJIa P;‘ .



PaGora Ne 10
OnpeneeHue MJIOTHOCTH KAMHSA

IIpuGopsl U MaTepuabl: CTaKaH C BOJIOM, KaMEHb HEOOJBIINX Pa3MEPOB, JUHAMOMETD,
HHUTKaA.

Yka3aHus 0 BHINOJHEHHIO PadoThI:

1. Onpenenuts Bec Tena B Bo3ayxe P 1, Bec Tena B Boje — P 2

2. Haiiti apxuMeioBy cuiry Fy=H-H

o o £
3. Haiitu 00beM KaMHs1, HCTIONB3Ys (OPMYITY apXUMETOBOMN CHIIBI " Ps

43
p:

g*l

4. HaiiTi TUIOTHOCTH KaMHS

3agaum U BOpockl

1. Eciin cMemiate 1o J1Ba paBHBIX 00beMa PTYTH | BOJIBI, CTUPTA U BOJIBI, TO B TIEPBOM CITy4ae
MOJTYIUTCS yIBOCHHBIA 00bEM CMECH, a BO BTOPOM — MEHBIIIE YIBOCHHOTO 00bema. [louemy?

2. YeM oTaM4IaIoCch OBl JBM)KCHHE JJAHHOM MOJICKYITBI B BO3JIyXE OT €€ IBHKEHHS B BaKyyme?

3. Jlerckue BO3IYITHBIC MAPHKH OOBITHO HATIOJTHSIOTCS JISTKUM Ta3oM. [ToueMy oHU yke yepes
CYTKH TEPSIFOT YIPYTOCTh, CMOPIIHBAIOTCS ¥ ITEPECTAIOT MO THUMATHCS ?

4. YeMm 0OBSCHSIETCS, YTO MBLIL HE CIAJIAeT JaKe C TOBEPXHOCTH, OOpaIieHHONW BHU3?

5. [Touemy ckopocTh MU Py3un ¢ MOBBIIIEHUEM TEMIIEPATYPHI BO3PACTAET

6. [lns yero npu cKiIaIbIBAHUU MOJMPOBAHHBIX CTEKOJ MEKY HUMH KJIaAyT OyMasKHbIE JIEHTbI?
7. Tlouemy NbIM OT KOCTpa, MOJAHUMAsACh BBEPX, OBICTPO MepecTaeT ObITh BUAMMBIM, JIaXkKe B
0€3BETPEHHYIO MTOTOTy?

8. [Touemy He peKOMEHIyeTCsl CTUPATh OKPAIlIEHHbIE B TEMHBIE I[BETA TKAaHU BMeCTE ¢ OesbiMu?
9. Ilouemy yepHUIIbHBIC, KUPHBIE U OPYTUE IMATHA JIErYe yAAISITh Cpa3y IMOCJe TOro, Kak OHH
ObUTH OCTABJICHBI, U 3HAYUTENILHO TPY/HEE CAEIaTh 3TO BIOCIEICTBUN?

10. Ha xakom sIBJI€HMM OCHOBaHO KOHcepBHpoBaHUE (PpykToB W oBomiei? [louemy criamkuit
CHUPOII IPUOOpETAET CO BpeMeHeM BKYC (PpyKTOB?

11. Bo3aymHblid IIapuK, HANOJHEHHBIA TelueM, MOJHsUICA K IOTOJKY KOMHAatThl. Yepes
HEKOTOpOE BpeMs OH onycTHiics Ha nojl. [Tlouemy?

12. MoTouukIuCT 3a nepBbie 2 4 npoexan 90 kM, a ciieayroniie 3 4 OH exall cO CKOpocThio 50
kM/4. KakoBa cpesiHsis CKOpOCTh MOTOIMKIMCTA Ha BceM myTu? (48 xm/v)

13. Y3 otHOTO MyHKTA B JPYroil MOTOIUKIIMCT JBUTAJICS CO CKOPOCThIO 60 KM/4, OOpaTHBIN MyTh
ObUT UM TIpoJieaH co ckopocThio 10 M/c. Onpenenure cpeiHIO CKOPOCTh MOTOIIMKIIMCTA 33 BCE
BpeMsi IBMKEHUA. BpemMeHeM 0CTaHOBKHM BO BTOPOM ITYHKTE MpeHeOpeyb. (44 km/4).

14. Tlemexoxa 2/3 BpeMeHH CBOEro JBMXKEHUS IIEN CO CKOPOCThIOo 3 kM/4. OcraBieecs BpeMs —
CO CKOPOCTHIO 6 KM/4. OmpeenuTe CPpeIHIO CKOPOCTh Memexoaa. (4 kM/4).

15. [lepByro MONOBUHY MYTH BEIOCUIIEHCT €Xal CO CKOPOCTHIO B 8 pa3 OoJblIei, 4eM BTOPYIO.
CpenHsis CKOpPOCTh Ha BCEM IIyTH oOKa3anach paBHOM 16 km/4. OmpeaenuTe CKOPOCTh
BEJIOCHIIEINCTA HA KaXKI0W MOJOBUHE MyTH. (72 KM/4, 9 KM/4).

16. IlepByro yeTBEPTHh BCETO MYTH MOE3] MPOIIEN CO CKOPocThio 60 km/4. CpeqHsisi CKOPOCTh Ha
BceM MyTH oka3anach paBHOM 40 km/u. C kakoil cpeaHell CKOPOCTBhIO IBUTAJNCS MOE3] Ha
ocrtaBiieics yactu mytu? (36 km/4a)

17. Dnexrpuuka aauHoit 150 M, nBrXKymascs co ckopoctbio 20 M/c, 0OTOHSET TOBapHBIN 1M0E3]
anmuHON 450 M, nBmKymuiics co ckopoctbio 10 M/c, mo mapamiensHomy nyTH. Onpenenuts
BpeMsi, 32 KOTOPOE DIIEKTPUYKA OOTOHSET TOBAPHBIH moe3 . (1 MuH).



18. Karep mpoxouT paccTOSTHUE MEXIY ABYMS ITyHKTaMH MO PEKe BHU3 MO TCUSHUIO PEKH 3a 3
4y, obpatHO — 3a 6 4. CKOIbKO BpeMeHH MoTpedyeTcss Karepy, 4ToObl MPEOoJONeTh 3TO
paccTosiHue, ABUTASICh C BBIKIIOYEHHBIMU ABUTATENsIMU. (12 u).

19. Onpenenuth CKOPOCTH MOTOPHOM JIOJKM B CTOSYCH BOJIC, €CIIU MPU JIBUKCHUH 0 TEYCHUIO
peku ee ckopocth 10 M/c, a mpoTuB TeueHus — 6 m/c. Uemy paBHa CKOpOCTh TeueHUs: peku? (8
M/c, 2 M/c).

20. MoTopHas J0JKa MPOXOJUT M0 PEKE PACCTOSHUE MEXKAY ABYMS ITyHKTaMHU (B 00€ CTOPOHBI)
3a 14 gyacoB. UeMy paBHO 3TO PacCTOSIHHE, €CJIH CKOPOCTh JIOJKH B CTOsiued Boje 35 kM/ 4, a
CKOPOCTB TeUeHHsI pekH — 5 kM/4? (240 m).

21. ]IBa 0TMHAKOBBIX SIIIMKA HATMIOJHEHBI JPOOBIO: B OJTHOM JIC)KHT KPYITHAs APOOb, B IPYyroM —
Menkasi. Kakoii u3 HuX uMeeT OOJIBIIYIO Maccy

22. B IByX OIMHAKOBBIX CTaKaHaX HAJMTA BOJA JO OJMHAKOBOW BBICOTHL. B IepBwIid cTakaH
OTMYCTHJIM OJTHOPOJHBIM CIUTOK cTaynu Maccoil 100 1, a BO BTOpoil — CIMTOK cepebpa Toiu ke
macchel. OQMHAKOBO JIM ITOJHUMETCS BOJa B 000MX cTakaHax?

23. Macca mycToi mos-nmutpoBoii OyTeuike paBHa 400 r. Kako ee HapyxHbIit 00bem? (0,66 ).
24. HaiiuTe eMKOCTh CTEKJISHHOTO COCYJa, eciu ero macca 50 r u HapyxHbIi 00beM 37 cm °.
(17 em d).

25. TmarensHBIM COBMECTHBIM pactupanweM cmemamd 1o 100 r mapadura, Oypsl U BOCKA.
KakoBa cpemHss TUIOTHOCTH TOJYYHBIICHCS CMECH, ©CIM IUIOTHOCTh ITHX BEIIECTB pPaBHA
cootserctBenno 0,9 r/em 3 1,7 r/em 3, 1 r/em 32 (1,1 r/em 3).

26. B xycke kBapIa coaepkuTcsi HeOOBIIOH caMopooK 30j0Ta. Macca kycka paBHa 100 T, a
ero cpejHss IIOTHOCTH 8 r/cMm °. OmpenenuTe Maccy 30510Ta, COAEP/KANIErocs B KycKe KBapIa,
eCIIM TUIOTHOCTH KBapIa 2,65 r/cM 2, a moTHOCTH 3010Ta — 19,4 T/eM 2. (77,5 T/em ®).

27. B umcroii Boje pacTBOpeHa KmcioTa. Macca pactBopa 240 T, a ero mioTHocTh 1,2 T/cm °.
OnpenennTe Maccy KHCIOTBI, COJEpIKAIIEHCa B PacTBOPE, €CIH IUIOTHOCTh KUCIOTH 1,8 T/em 2,
[IpuHATE 00BEM pacTBOpa paBHBIM CyMME 00BEMOB €r0 COCTaBHBIX yacTei. (90 T).

28. XKenesnas u adrOMUHHEBAs IeTajld HMEIOT OIMHAKOBBIE 00BeMBI. Halimure Macchl ATHX
JETaJIe, eCIM Macca »Kejle3Hou aeranu Ha 12,75 r 6omibiie Macehl amomuHaueBoi. (19,5 r, 6,75
T).

29. CnaB cOCTOMT U3 0JIoBa Maccod 2,92 kr m cBuHIA Maccor 1,13 kr. KakoBa mIOTHOCTB
CIUIaBa, €CIIM CUMUTATh, YTO 0OBEM CILJIaBa paBEH CyMMeE 0OBbEMOB €ro coctaBHbIX yactei? (8100
Kr/m 3).

30. MmeroTcs Ba O6pycka: MeIHBIH U aTIOMUHHEBEIH. OOBEM OJJHOTO M3 9THX OpyckoB Ha 50 cm®
Oonbiie, yeM 00beM JApyroro, a Macca Ha 175 r MmeHblie Macchl Apyroro. KakoBbl 00beMbl U
Macchl 6pyckoB. (amomuHuii — 100 cm 3, 270 T, Meap — 50 cm 3, 45 1).

31. MoToK MeJHOM IPOBOJIOKH ceueHHeM 2 MM 2 umeeT maccy 17,8 kr. Kak, He pazmarbiBas
MOTOK, OIIPEIENIUTh AMUHY poBoJoku? Yemy oHa paBHa? (1 km).

32. OnpenenuTe MIOTHOCTh CTEKJA U3 KOTOPOTO caenaH KyO maccoi 857,5 r, ecnu miomaab
Bceil MoBepxHOCTH KyOa paBHa 294 cm 2. (2,5 r/em 3).

33. Kakyro maccy umeet ky0 ¢ miomaapio nosepxuocta 150 cm 2 eCJIM IUIOTHOCTDH BEILIECTBA, U3
KOTOPOTO OH M3TOTOBJIeH, paBHa 2700 xr/m 3? (337,5 1).

34. TloueMy KyCOK XO3sIIICTBEHHOTO MBbLIIa JIerue pa3pe3arh KPEenkoil HUTKOU, 4eM HOXKOM?

35. Jlaiite ¢gusudeckoe obocHoBanue mocinoswuie: "Kocu koca, moka poca; poca AOJOW U MbI
nomoit". IloueMy npu poce KOCHUTB TpaBy Jierde?

36. [ToueMy npu MOCTPOUKE IIEKTPOBO30B HE MPUMEHSIOTCS JIETKHE METAJLIbI UM CIUIABbI?

37. 3aueM TpH CITyCKe TeJeTy ¢ KPyTOil TOpbl MHOTa OJTHO KOJIECO TO/IBSI3BIBAIOT BEPEBKOM TaK,
9TOOBI OHO HE BPAIIaIOCh?

38. O6beMm OeHzuHa B Oake aBTOMOOMIISE BO BpeMsl ITOE3/IKU yMeHbIIMics Ha 25 1. Ha ckosibko
yMeHbIIUJICS Bec aBromobuisa? (Ha 178 H).

39. Cocyn o6bemoM 20 J1 HAMOJIHUIIH KUAKOCTHIO. Kakast 3T0 MoKeT ObITh JKUIKOCTh, €CIIH €€
Bec paBeH 160 H? (kepocun)



40. Bec memnoro mapa obbemom 120 cm ° pasen 8,5 H. ChuiomHoi 3TOT map WM MOMbI?
(TomBIit).

41. Bpycok maccoit 2 kr umeer (opmy mapamenenunena. Jlexxa Ha OAZHOM W3 rpaHel, OoH
okaszbiBaeT jgasinenue | klla, nexa na apyroit — 2 xlla, cros na tperbeit — 4 klla. KakoBbl
pasmepsl Opycka? (5 * 10 * 20 cm).

42. I'py30BBIe aBTOMOOMIIM 4aCTO MMEIOT C3aJi KoJjieca ¢ JTBOMHBIMH OaitoHaMu. JlJist 4ero 3To
nenaercs’?

43. TloueMy mpHWHIIECCA HA TOPOIIMHE HUCHBITBIBANIA JAUCKOMQOPT, JeKa Ha TEPUHE, IO
KOTOPO# OBLIN TIOJI0KEHBI TOPOITUHBI?

44. Tloyemy 4YeIIOBEK MOKET XOJHUTh IO Oepery Mops, MOKPHITOMY TalbKOH, HE HCIBITHIBAS
00JIC3HEHHBIX ONIYIICHHUA, U HE MOXKET UTH I10 JIOPOTe, TOKPHITOH MeOSHKOMH ?

45. Macca ognoro tena B 10 pa3 Gosbiie Maccol apyroro. Ilnomans omopsl Broporo tena B 10
pa3 MEHbIIe TUIOMIAAN OMopbl BTOporo. CpaBHUTE NaBIICHUs, OKa3bIBA€MbIE dTUMHU TEJIaMHU Ha
MOBEPXHOCTH cToJia. (PaBHbI).

46. Kakoe maBieHue co3aaet Ha pyHIaMeHT KuprnuyuHas cteHa BeicoToit 10 m? (180 kI1a).

47. unuuap, M3rOTOBJICHHBIA W3 alfOMUHUA, uMeeT BbIcOTy 10 cm. Kakyro BwicOTy mMeer
MEIHBIN IMJIMH/IP TAKOTO e JMAMETPa, €CIIM OH OKA3bIBAET HA CTOJ TAKOE XK€ JaBjIcHUE?

48. Tloyemy BoJ1a M3 BAHHBI BBITEKAET OBICTpEE, €CITH B HEE TIOTPYXKAETCS YeTOBEK?

49. [lnpuna nutro3a 10 m. o3 3amonHeH Bogo Ha rryonHy 10 M. C kakoi CHIIOH JaBHT BOJa
Ha Bopota muto3a? (5 MH).

50. B numuHApUYecKHid COCyl HAIMTHI PTYTh W BOJa, B PaBHBIX 10 Macce KoiaudecTBax. OOmas
BBICOTA JBYX CJO€B >XHAKOCTUA paBHa 29,2 cM. Beruuciaure aaBieHHe Ha JTHO 3TOTO COCYAA.
(5440 ITa).

51. B nucrepne, 3amosiHeHHONW HeThIO, HA TIyOMHE 3 M MMEETCS KpaH, TUIONIaAb OTBEPCTHUS
xoToporo 30 cM 2. C kakoii cunoii 1aBut HedTh Ha kpan? (72 H).

52. B nonplit ky0 HanmuTa 10BEepXy BoAa. Bo CkobKO pa3 cuiia MaBJICHHs BOJBI HA JTHO OOJIbIe
CHWJIBI JTaBJICHUS Ha OOKOBYIO CTEHKY? ATMoc(hepHOe AaBeHNE He YIUThIBaTh. (B 2 pasa).

53. B cooOmaroruecss cocyabpl HAIUTAa PTYTh. B onuH cocyn m00aBuiIM BOYy, BBICOTA CTOJIOA
kotoporo 4 cMm. Kakoii BBICOTHI JIOJDKEH OBITH CTOJIO HEKOTOPOW JKHAKOCTH B JPYrOM COCYJE,
4TOOBI YPOBEHb PTYTH B 000UX cOCylax ObLJI OJMHAKOB, €CJIU MIOTHOCTh XKUAKOCTU B 1,25 paza
MEHBIIIE IJIOTHOCTH BOJBI? (5 CM).

54. B coobmaromuecs: cocybl ¢ pTYThIO AOJIWIN: B OUH COCYJ CToN0 Macia BeicoTol 30 cM, B
Opyrou cocys ctoido BoJbl BeicoTOM 20,2 cM. OnpeneiauTs pa3HOCTh YPOBHEW PTYTH B COCyAax.
I[TnotHoCcTh Macna 900 kr/m 3. (5 mm).

55. B cooOmaromuecs cocyisl OJMHAKOBOTO CEYeHMs HalIKUTa Boja. B ouH u3 cocynoB noBepx
BOJIbI JONHIM Macio BbicoToil 40 cM. Ha CKONBKO CaHTUMETPOB M3MEHHUTCS YPOBEHBH BOJIbI B
npyrom cocyae? IlnotHocTs Macna 800 kr/m 3. (16 cm).

56. JIpnuna miaBaer B Boje. O0beM ee HaaBomHO# uyacti 20 M 3. Kakoit 00beM MMOIBOIHOMN
gactu? (180 m 3).

57. Kycox npma oObemMoM 5 oM ° MjiaBaeT Ha MOBEPXHOCTH BoAbl. Omnpenenutb o0beM
MTOJIBOAHOM W HAJBOJHOM 4acTH. (4,5 1M 30,51 3).

58. JlepeBsiHHAsI JOCKa IJIaBaeT B BOJE TaKUM 00pa3oM, 4TO IO BOJOM HAXOJIUTCS S €€ 00beMa.
Kakoii MuUHUManbHON BEIMUMHBI TPY3 HYKHO 3aKpelMuUTh CBEpPXy Ha JOCKE, 4YTOOBI OHa
MOJIHOCTBIO MOTpy3uiack B Boay? (250 kr).

59. Bec Tena B BoJie B 2 paza MeHbIIe, yeM B Bo3ayxe. KakoBa mioTHOCTh BemiecTBa Tena? (2
r/em 3).

60. Teno Becut B Bo3ayxe 3 H, B Boge 1,8 H u B xunkoctu HemsBecTHOU miuotHocTH 2,04 H.
KakoBa MIOTHOCTb 3TOM Hem3BecTHOI sxuaxocT? (800 kr/m 3).

61. /IyOoBbIif 1Iap JEKUT B COCYAE C BOAOW TakK, 4TO MOJOBHHA €r0 HAXOTUTCS B BOJE, U OH
kacaercst AHa. C Kakoil CUJION 1Iap JaBUT Ha JTHO COCYZa, €CIU €ro Bec B Bo3ayxe paBeH 8 H?
[InotHOCTH My6a 800 kr/m 3. (3 H).
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62. OmpHOpOaHBIN THapuK Maccoi 60 T JIEKUT Ha JHE MYCTOTO CTakaHa. B cTakaH HaIMBaIOT
KUJKOCTh TaK, 4TO OOBEM MOrPYKEHHOM YacTH IIapuKa OKa3bIBaeTcs B O pa3 MEHBILE €ro
obmero o6wvema. IlmoTHOCTh XHAKOCTH B 3 pa3za Oojbllle IMJIOTHOCTH MarepHaja IIapuKa.
Haiinure (B MH) cuny naBienus mapuka Ha qHo crakaHa. (300 mH).

63. Ompenenute HAMMEHBIIYIO IUIOMIAIL IUIOCKON OJHOPOJHOM JIBIWUHBI TOJIIUHOW 25 cM,
croco6HO# yaep KaTh Ha BOJie YenoBeka Maccoit 75 kr. [lnotaocts mbaa 900 kr/m 3. (3 M 2).

64. B cocyn ¢ miomaasio aa 200 cM 2 OMyCTHIIN MTaBaoLIee Telo. YPOBEHb BOIBI OIHANCS HA
15 cm. KakoBa macca tena? (3 kr).

65. Meraummueckuii OpyCOK IUTaBaeT B COCYJE, B KOTOPOM HAJIUTa PTYTh M CBEpX HEe — BOJA.
[Ipu sTOoM B pTyTh OpycOK MOrpyxeH Ha 1/4 cBoeil BBICOTHI, a B BOAY — Ha 1/2 BBICOTHL
OmnpezenuTe WIOTHOCTH MeTama. (3900 kr/m )

66. Kycok Meramia B Bo3ayxe Becut 7,8 H, B Bome — 6,8 H, B xxuakoctu A — 7 H, a B )KHIKOCTH
B — 7,1 H. Onpenenuts mnotHoct xuakocteit A u B. (800 kr/m 3700 xr/m 3).

67. Kycok cruiaBa w3 Meau W IuHKa Maccoit 5,16 xr B Bome Becut 45,6 H. Ckonpko menu
coJiepkuTcs B 9ToM cruiase? (4,45 kr).

68. K xycky »xeme3a maccoit 11,7 r mpuBsizan Kycok mpoOku maccoit 1,2 r. Ilpu mosHOM
MOTPYKEHUH 3TUX Tell B BOJy UX Bec paBeH 64 MH. Onpenenuts mioTHOCTh IPOOKH, 00bEMOM U
Maccoi HuTH ipeHe6peds. (240 kr/m 3).

69. I[lwmmHIp, W3TOTOBICHHBIA W3 HEW3BECTHOTO MaTepHalia, IUTaBaeT Ha TPaHUIEC JBYX
HECMEIIMBAIONIHXCS KuUAKOCTei. [TnoTHOCTh 0HO# xuakoct 800 kr/m 2, a npyroi 1000 kr/m 3,
OnpenenuTh TUIOTHOCTH BEIIECTBA IWJIMHAPA, €CIM HW3BECTHO, YTO B HIDKHIOI >KHIKOCTH OH
norpyxeH Ha 2/3 cBoero o6sema. (900 kr/m °).

70. JIsauaa miomassio 1 M 2 u BeicoToit 0, 4 M mTaBaeT B Boje. Kakyro MHUHHMAanbHYO paboTy
HaJI0 COBEPIITUTH, YTOOBI MMOJTHOCTHIO MIOTPY3HUTh JILAUHY B BoAy? (8 k).

71. I'Bo3p 3a0uim B OpeBHO, 3aTeM BHITAIMWINA €ro. OIWHAKOBYIO JIM MPU ATOM COBEPIIIIIH
MEXaHUYECKYIO paboTy?

72. YtoOnl ynanuTh rBo3ab AuHO#M 10 cM u3 6peBHA, HEOOXOAMMO MPUIIOKHUTH HAYAJIBHYIO CHUITY
2 xkH. I'Bo31p BhITammig u3 opeBHa. Kakyro mpu 3ToM coBepiinim MexaHnueckyro padoty? (100
JIx).

73. B mocky TOMmMHON 5 ¢M 3a0uiy TBO3Ab AauHOM 10 ¢M Tak, YTO MOJIOBUHA TBO3/ MPOIILIA
HaBbUIeT. UTOOBI BBITAIIUTH €r0 W3 JOCKH, HEOOXOauMO MpriIoxuTh cuiay 1,8 kH. I'Bo3as
BBITAITMIH U3 A0ckH. Kakyro pu atom coBepimim padoty? (135 JIx).

74. Kagar mHOM 5 M U Maccol 8 Kr aexur Ha 3emie. KaHar 3a oauH KOHEI HOIHSIM Ha
BBICOTY, paBHYIO ero JutnHe. Kakyro rmpu aTom coBepiimin padoty? (196 m).

75. BpicoTa TJIOTHHBI THIAPOIICKTPOCTaHIMHM 12 M. MomHOCTh BoAsHOTO motoka 3 MBT.
Haiimure 00beM BOJIbI, Maaromie ¢ mioTuHbl 32 1 muH. (1500 M 3).

76. JInuna menHoi TpyObl 2 M, BHemrHui auamerp 20 cm, TonmmHa cteHoK 1 cm. Ha kakyro
BBICOTY MMOJHUMAET TPYOY MOAbeMHUK MOIIHOCTHIO 350 BT 32 13 ¢? (4,3 m).

77. llpyxxuny pactsHynu Ha 5 cm 3a 3 c. Kakyio cpeqHIol0 MOIIHOCTh MPH 3TOM pPa3BUBAIIH,
€CIIU JUIS yJIep>KaHus MIPYKUHBI B PACTSIHYTOM cOCTOsIHUU Tpebyetcs cuna 120 H? (1 Br).

78. IlogpeMHBIN KpaH MOTHSUIT CO JHA 03€pa CTalbHOM cIUTOK Macco 3,4 T. CKOJIbKO BpeMeHU
JUTUIICS TIOJThEM, €CITU ITyOuHa o3epa 6,1 M, a KpaH pa3BuBaji MoIHOCTh 2 KBT? (1,5 mun).

79. Kakyro paboTy HaJI0 COBEpIIUTh, YTOOBI M3 KOJIOIA TIyonHoi 10 M MOIHATH BEIpO C BOJOM
Mmaccoit 8 kr Ha Tpoce? Macca Tpoca 4 kr. (1000 [Ix).

80. Ha moBepxHOCTM BOJBI IUTaBaeT TOJCTas AOCKAa. B KakoMm ciydyae MpHIETCS COBEPIIUTH
OonbiIyro paboTy: MOAHMMASI JIOCKY HACTOJIBKO, YTOOBI €€ HIDKHSAS CTOpOHA Kacanach BOJIBI,
WM, TOTpYXasi €€ HACTOJIbKO, 4TOOBI JO0CKa MOTPY3Uiach B BOJYy MONHOCTHIO? IlnoTHOCTH
npesecunsl 500 kr/m 3. ((0MHAKOBA).

81. B o3epe miaBaer miockas JibIMHA. B KakoM cirydae pHIETCsl COBEPIUINTH OOJBIITYIO padoTy:
MOJHUMAsl JIBIUHY HACTOJIBKO, YTOOBI €€ HIDKHSIS CTOpPOHA Kacajlach BOJBI, WJIH, MOTPYXkKas ee
HACTOJIbKO, YTOOBI JIbAWHA TMOTPY3UJIacCh B BOAY MONTHOCTHIO? Bo CckonbKO pa3 oaHa pabora
6osble apyroit? ( B mepBoM ciydae padora B 81 pa3 Gosblire).



82. B Boje ¢ IIyOMHBI 5 M HOJHUMAIOT [0 MOBEPXHOCTH kKameHb oobeMoM 0,6 M 3. [TnoTHOCTH
kamus 2500 kr/m 3. Haiitu paGoty o noasemy xamus. (45 kJ[x).

83. Ilouemy pyuKy pacroyiaraiot y Kpas 1sepu’?

84. Korpma manky aepkar B pykax 3a KOHI[bL, TO €€ TPYAHO mepenomars. Ecnu xe cepenuHy
MAJIKK TIOJIOKUTH HA TOACTABKY, TO MEPEIOMUTH NMaKy jerye. [Touemy?

85. XKemnesnprii 1om Becom 100 H nexut Ha 3emie. Kakoe ycunme Hamo ymoTpeOHTh, 4TOOBI
MPUIOJHATH 0J1H U3 ero koHuoB? (50 H).

86. Manpumk, ceB Ha OJWH KOHEI JOCKH, TOJIOKCHHOW HAa OpeBHO, KadaeTcs Ha Hel. Uewm
YPaBHOBEIIMBACTCS CHJIA TSDKECTH MallbuuKa?

87. IloyeMy MOCPEICTBOM PBIYAKHBIX BECOB HENB3sl YOCOUTHCS B TOM, YTO CHJIA TSHKECTH
M3MEHSETCS C TIEPEX0JIOM OT SKBATOpa K MoJItocam?

88. Ha prruare ypaBHOBEIICHBI JIBE THPU U3 OJMHAKOBOTO MaTepHalia, HO OJIHA THUPS B JBa pa3
TsDKernee Ipyroil. I3aMeHUTCs 11 paBHOBECHE phIYara, €Clid THPU OTPY3HUTh B BOILY?

89. Kak m3BecTHO, HEMOJBIKHBIM OJIOK BBIMTPHINIA B cuie He AaeT. OpHAaKoO NpU IpOBEpKe
JMHAMOMETPOM OKa3bIBAaeTCs, YTO CWJA, YyJCpXKUBAIOIIas TpPy3 Ha HEMOABIKHOM OJIOKe,
HEMHOTO MEHBIIE CHJIBI TSDKECTH I'py3a, a MpH PaBHOMEPHOM MoJbeMe Oosnbiie ee. Yem 31O
oObsicHsIeTCS?

90. BoauTemo HEOOXOOMMO TepeexaTh HAa aBTOMOOWIJIE JIyXKYy C WIMCTBIM AHOM. OH pemmi
pazorHaTh aBTOMOOMIIb U Ha OOJIBITION CKOPOCTH MPEOA0JIeTh ee. [[paBuiIbHO T OH MOCTYIHI?
91. Kaxoii Berep, 3MMHHUI WM JICTHUHA, TIPU OJHOW M TOH K€ CKOPOCTH oOiamaer OoJbIIeit
MOIIIHOCTBIO?

92. ABTOMOOWJIBH TIpOE€Xall TMOJOBHUHY IYTH CO CKOPOCTHIO 60 KM/4, TIOJIOBHHY OCTaBIIETOCS
BPEMEHH OH €XaJl CO CKOpPOCThIO 15 KM/4, a mocieqHui yqacTok co ckopocThio 15 km/4. KakoBa
CpeIHsIsl CKOPOCTh Ha BceM myTH? (40 xm/4).

93. BenocumneaucT noJIOBUHY BPEMEHHU BCErO IBIKEHHSI €Xal CO CKOPOCThio 20 KM/4, MOJOBUHY
OCTABIIIETOCS MyTH CO CKOPOCThIO 12 KM/4, a IOCIEAHUI YyJacTOK — e CO CKOPOCThIO 6 KM/4.
KaxoBa cpennsisi ckopoctb Ha BceM myTH? (14 xm/q).

94. JIa mpusATenss TOJKHBI KaK MOXKHO CKOpee J00paThbCsi M3 OJHOTO IMOCETKa B APYyrou. 3a
CKOJIKO BpEMEHM MM YyJacTCsl 3TO ClieNaTh, €ClM y HUX €CThb OJWH BEJIOCUIIE] Ha JBOUX?
CKopoCTh €371bI KKIIOTO M3 mpusTelield Ha Benocurene 20 Km/4, CKOpOCTh X0AbObI 6 KM/4, a
paccrositnue Mexay nocenkamu 40 kM. ExaTs BiBoeM Ha Benmocurneae Henb3s. (4 1 20 MuH).
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