IIpunpema yaca

OU3UKA

HNPEIMETHHN HACTABHUK
PA3PE/: VI PEJIHU BPOJ YACA: 1

HACTABHA TEMA YBona y hpuzuky

HACTABHA JEJUHULA ®dusnka kao npupoaHa Hayka. Orieau Koju WiIyCcTpyjy pa3indure

(usnuKe mojase

THUII YACA YBOJHU

METOJE PAJA MOHOJTOIIIKA, JTjaJIOIIKa, IEMOHCTPAIMOHA

OBJIMIIN PAIA (GbpoHTaNHU, TPYITHHA, UHIUBUAYATHH

HACTABHA CPEJACTBA YIIOCHUK, TPaAKTUKYM, JIBA JIUCTA Manupa, dyeriab U KP3HO UT/.
on/b U 3AJALIN YACA

[TusbeBH yaca Cy yro3HaBambe yu4eHHKa ca GU3UKOM Kao IPUPOJIHOM HAYKOM.

UCXOIU

Ha kpajy yaca yuenuk he OutH y cramy ja:

- Tperno3Ha MPUPOJIHE M0jaBe KOj€ CYy MPEIMET MpoyUyaBama PU3UKe,
- pa3syMe Ja je IuJb IpoyyaBama MpupoJie yTBphHUBame 3aKOHUTOCTH KOje JeNy]jy Y 1Oj,
- yOuH TIOBE3aHOCT T10jaBa Y MPUPOJIH.




JemoBu yaca

AKTHBHOCTH HacTaBHHKA

AKTHBHOCTH YUYCHHKA

YBOJHH MPEJCTaBJba Ce YUCHUIMMA YIIO3HAjy C€ ca HACTABHUKOM

TJIaBHU KpO3 MpHUy yI03Haje YIeHUKE ca aKTUBHO CIIYIIAjy, KOMEHTapUIILy,
OCHOBHHM 331aTKOM (pU3HKE MIOCTaBJbajy MUTabha, H3HOCE
HaGpaja 1 onucyje 3aHMMIbHBE MojaBe ca | COTNCTBCHA HCKYCTBA
kojuma he ce yueHunu ymosHatu yuehu | mocmarpajy neMoHcTpalyje,
busuky po0ajy, MoOMaxy, Onaxajy,
aTpaKTUBHHUM JIeMOHCTpalnjama TIperosHajy Iojase ns 5
WITYCTpYje MojaBe, u3naxe u obpasnaxe | CBAKOAHCBHOT JKNBOTA 1 y3 IIOMO

. HACTaBHHKA 3aKJbYqY]y
aHraxkxyje ydeHuKe kao nomoh y .
JEMOHCTpanyjama pealisyJy no ylyrctsy
. ' JIEMOHCTpaIHje, MOKyIIaBajy aa
Aa)C¢ HHCTPYKIM]C yICHNIINMA 32 o0jacHe, MMOBEXY Ca HAYYEHUM M3
CaMOCTaJTHO M3BOheme JeMOHCTpaIHja JIPYTHX MPEIMETa H COTICTBEHNM
MIOCTaBJba MUTakA, YKIbYUyje YUCHUKE y | UCKYCTBOM
JMCKYCH]Y ¥ TIPOBOIIMPA BUXO0BA 3amuCyjy 1 upTajy
HCKYCTBEHA 3Hamba
uctrue na he yuehu ¢pusuxy nodbutn
o0jammema rojasa ca kojuma ce cpehy y
CBaKOTHEBHOM JKUBOTY
UCTHYE U WIIYCTPYje MOBE3aHOCT
MIPUPOIHUX 110jaBa
3aBpIIIHA MOMake YUEHHIIMMAa Ja U3BEy HeKe O/ | pealin3yjy eKCIIepUMEHT 110

CKCIICpUMCHATa

YIIYTCTBY
1ocMarpajy, youaBajy U U3HOCE
3anaxama

YBoaHM 1€0 yaca

TOK YACA

Yno3HaBame ca yuCHUIIUMaA.

T'J1aBHM €0 yaca

Harnacutu na je y mpupoam MiIagux JbYAM Pago3HAJIOCT M Aa he yuehum
¢u3MKy, Kao HayKy O NIpPHUpOJM, Ca3HATH MHOIE€ OJrOBOpEe Ha MHUTama O

MPUPOIU KOja UX OKPYKY]e.

HabpojaTtu Heke 3aHMMIBHBE 110jaBe KOje IpoyyaBa (hU3HKa.

1. Kperame. Kperame Tea,

HUXOBH JICJIOBH...).

JleMoHCTpHpaTH OTJien ca ABa JMCTA manupa. [IurtaTu yuyeHHKe mTa o4eKkyjy
na ce aecu ako ce ayBa usMmely mux. OuekuBan onrosop: llupe ce. Kazatu

Ol KOCMMYKUX (CaTeNIuTH,
3emiba...), MPEKO 3eMajbCKUX (JbyAM, AaBHOHHU, pPEKe, KpPBOTOK...), JIO
HAjCUTHUJUX KOja Cy HEBH]JbMBA HAIlleM OKY (MpalinHa, Ba3ayX, aTOMU U

na he yaehu pu3uKy Hay4uTH pa3jor 3amTo ce JUCTOBH CKYIIbajy.

3BE3/IC,
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2. EnexTpuyHe M MarHeTHe mojase. [lojaBe Be3aHe 3a HaeleKTpHUCaHA
Teja, Kao IITO je MJIACTUYHU YellaJb MPOBYYEH KPO3 KOCY. KOJU CE ca HOM
npuBiauu. Kperame HaeleKkTpucama — Mylbha U TPOM, IPEHOC HHQOpMaIrja
IyTeM pajidja u TelleBU3Hje, MpeHoc U uHpopmainmje 3a JbyACKH MO3aK, paj
cBUX enekTpuuHux ypehaja. Kperame HaenekTpucama JJOBOIU U 10
TaKO3BaHMX MarHeTHUX M0jaBa 3aXBaJbyjyhu KojuMa, Ha MpUMeEp, MOXKEMO Ja
Ce OPUjEHTHIIIEMO Y IIPOCTOPY KOMITACOM.

3ajelHO ca y4YEHULMMa JAEMOHCTPUpATH IPUBYECHE KP3HOM MPOTPJHAHOT
Yelba ca MJIa30M BOJIe, KOCOM, anMpuhnma U CiI.

3. CgetrJjiocHe mojaBe. [lojaBe Be3aHe 3a HauWH HacTajamba CBETJIOCTH (M3BOPH CBETJIIOCTH), HAYMHE
HEHOT TMPOCTUPAba KPO3 pa3IMyuTe CpeluHe (HacTajame Ayre) U HEHO NMOHAIIalke Ha TpaHulama
pa3IMuUTUX cpeanHa (oryenana, Jyne, IypOuHu, 04l U Haoyapu).

4. TouioTHe mojase. Torsbemwe Jea, KJbydame BOJIE, OJIpiKaBambe TEMIEPAType Y HALLIEM OpraHu3My, WIH
co0H, BETPOBH U OJTyj€ U CIUYHO.

Harmacutu na 3axBaspyjyhu TOTUIOTHUM TTOjaBaMa KMBH CBET J100Mja eHeprujy o CyHIa.

5. llojaBe y MHUKpOCBeTY, HEJOCTYITHOM HAIIMM 4YyJuMa. 3axBajbyjyhu OoBHM MojaBamMa y aTOMHMa U
BUXOBUM JIEIOBIMA TIOCTOj€ CBETIIOCHU M3BOPH, MOXXEMO CHHUMATH TEJO0 Ha PEHITEHY, TOCTOje aTOMCKe
[[EHTpaJe, alld HAXAJIOCT U aToMcke 6oMOe. 3axBasbyjyhul OBHM T0jaBamMa IMOCTOJU KHBOT Ha 3eMJbH, jep
oHe najy moh CyHIry aa ra oapxasa.

Harmacutu na 3aKkOHUTOCTH MHUKPOCBETA MPOY3POKY]Y U BHJIJBUBE T10jaBe, Kao MTO je chepHu 00JIUK Mexypa
O]l CamyHHUIIe.

Y4eHunu npaBe MEXypoBe O CallyHHIIE.

Harnacutu na cy cBe mojaBe koje ¢u3uka usydyasa Mel)ycoOHO cy moBe3aHe ONMIITHM 3aKOHMTOCTHUMA, a Ja
ocTraje HayKe Te€ 3aKOHUTOCTH KOPHUCTE Y IPUMEHU — Y OCHOBU OCTAJIUX MPUPOJHUX HAyKa, MEAUIIMHCKUX U
TEXHUUYKHX HayKa: XeMHje, OMOoJIoTH]je, MeIUIINHE, eIEKTPOTEXHHKE, rpal)eBuHe, nHOOPMATHKE U IPYTHX.

WnyctpoBaT TOBE3aHOCT MPHPOTHHUX TI0jaBa TMPEKO EJICKTPOHA, BEOMa Malie HAeleKTpUCAHE YECTHUIIE:
HETOBO KPO3 METAll YUHH E€JICKTPHUUYHY CTPY]jy, CBETIOCT HacTaje IpOMEHaMa CTama €JICKTPOHA y aTOMHUMa,
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KpeTame EeJeKTPOHa ca TOIUIMjer Kpaja MeTala MpemMa XJIaJHMjeM H3jelHauaBa TeMIepaTypy Meraia,
HAarJluM 3ayCTaBJbabeM EIEKTPOHA HACTA]y 3pald KOjuMa ce PeHAreHCKH CHUMA OpraHu3aM, UTI.

3aBpuinu aeo yaca

y‘leHI/IHI/I HOHaBJ'bajy HEKC O M3BCJACHUX CKCIICPUMCHATA.

HpOBepa OCTBaApEeHUX Ucxoaa

— HcnpaBHo HaBenieHe M0jaBe ca KojuMa he ce yro3HaTH y IIeCTOM pa3peny.

EBanyaumja

— Jla i1 cam MoTuBHCao(J1a) YUICHUKE 32 YUeHme?

— Jla u cy cBM yYeHHIIM OWJIM aKTUBHU MJIM CaMO TIOjeIHH?
— Koje remkohe cy ce nojasuiie?

— Kako cam ux pemasao(iia)?

— Jla 1 caM 10BOJbHO (pitekcuOmman(Ha)?

— Ilra cam Morao(fia) fpyrauuvje aa ypagum?

— Jla mu cam ocTBapuo(J1a) OCTaBJbCHE IHIbEeBE?

— Jla i1 ce Ha Yacy JeCUiIo yuewme?

— Jla mu cy ydenunu octBapuiiu aepuHUCaHe ucxoe?

— Ilra u xako nasme?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJIHU BPOJ YACA: 2
HACTABHA TEMA YBona y hpuzuky
HACTABHA JEJUHULA ®dusuka u 1pyre Hayke. Gu3nuke MeToe MPOydaBarmba MPUPOJIHUX
ojaga.
THUII YACA YBOJHHU
METOJE PAJIA MOHOJIOIIKA, JTHjJIOIIKA, WITYyCTPAaTUBHA
OBJIMIIN PAIA (bpoHTaTHH, TPYITHHA
HACTABHA CPEACTBA YIIOSHHK, TPAKTHKYM
b U 3AJALIM HACA

LII/IJT:eBI/I gaca Cy yIO3HaBamE yUCHMKa Ca.

— moBe3aHomihy (pu3uKe ca ocTaauM Haykama u
— (uU3NYKKUM MeToJama MpoydaBarma NPUPOIHHUX 0jaBa.

UCXOIM

Ha xpajy yaca yueHnuk he 6utu y cramy na:

— HaBeJle MeTOJIe KOje ce KOpUcTe y (pU3HIIH,
— Ipeno3Ha Be3y usMel)y ¢usuke u Apyrux Hayka,

— HaBeje o0IuKe MaTepuje,

— onwiue 1nojam (Gpu3nYKo TeIo,

— HaBCAC (I)I/ISI/I‘IKa ImoJba.




JlenoBu yaca

AKTHBHOCTH HACTAaBHUKA

AKTHBHOCTH YYEHHKA

YBOJIHU

KpO3 UTamka U 0JIFOBOPE HABOH
YYCHHKE J1a Habpoje HayKe Koje
MO3HAjy

CIIYIIajy, Pa3MHUIILIBA]y U OATOBApajy

TJIaBHHU

u3JIaxe, o0jallmaBa, HarjlamaBa u
HABOJM IPHMEPE KOjuMa WIyCcTpyje
Be3y (H3UKE ca MATEMaTHKOM,
ouosiorujom, reorpadujom,...
(MaTemaTuKa mpeCcTaBba anapar
noMohy Kojer Mory OUTH IpeLu3HO
nepuHrcany GU3HYKU 3aKOHH)

Harjamasa yJiory (pusmke Kao HayKe y
MEIUIMHU, TEXHOJIOTU)U, TEXHUYKUM
HayKaMa y KOjiMa je JIOILIO JI0
peBouynuje ycien otkpuha y
MHUKPOCBETY y TaKO3BaHO] HYKJICAPHO)]
buzum

nepuHuIIe (GU3MIKE METOJIE, IT0jaM
MaTepHje U UCTUYEC IITa YNHU
MaTepHjy, o0jalrmaBa mojMoBe
(hbU3UYKO TENI0 ¥ PUBHYUKO TOJbE

pUMEpHUMa MITyCTPYje CBaKH HaBEACHU
nojam

oQjanrmasa 1ITa Cy OrJieId WiH
eKCIIepUMEeHTH U omnucyje ["anumejes
eKCTIIEpUMEHT

nepuHuIIe GU3NKY Ka0 TEOPHJCKY U
€KCIIEPUMEHTAIHY HayKy

CITyIIajy, pa3MHIILIbajy, TOBE3Y]jy ca
paHuje HAYYeHHUM U3 IPYTUX
npeamMera,

KOMEHTApUIIy Ha OCHOBY COIICTBEHOT
UCKYCTBa U 3Hama KOja Cy CTEKJIN U3
IOIyJIapHe JIyuTepaType u
3aHMMJbUBHX TEJIIEBU3HM]CKUX EMUCH]a

NUTajy, TpaXke M0jallmbeha, HABOIE
HpUMepe U LpTajy

3aBpIIHU

MIOCTaBJba MMUTakba, TPAXKHU O] YUCHHKA
12 HaBely IIpHMepe 3a pa3InduTa Tejia
HalpaBJbEHa O]l HCTE CYIICTAHIIH]e

TpaXku 1a YYCHULM IPOLIEHE TPEHYTHY
TEMIIEPATypPy U BUCHHY HEKOJ OJT
YUYECHHKA,...

HajaBJbyje TeMy cieneher yaca

CIIyIIajy, Pa3MHUIILIBAjy, TOBE3Y]Y,
HaBOJIE IPUMEPE U TIPOLICHY]Y




YBoaHu €0 yaca

TOK YACA

Kpo3 nutama 1 0IroBope yICHHUKE HaBECTH Ja HaOpoje HayKe Koje MO3Hajy.

I'1aBHM 1e0 yaca

OO6jacHUTH yYyeHHIIMMA TIOBE3aHOCT (PU3UKE ca APYrUM HayKama.

_S/\m(‘ e =L
SinfS Y, e
il

P

®du3uka u matematuka. HaBectu ia, mopesa ocraior, MaTeMaTuka
Mpe/icTaBJba anapaTt MoMohy Kojer Mory OUTH Peun3HO AePUHUCAHN
(bU3MIKY 3aKOHU B popMysIUcaHe PU3NUKE TEOPHjEe Y BHIY MaTEMAaTHUKHUX
n3paza (ci. 1.6).

Hcrahm na mareMaTHukd MOJENM MOTY TIPEIBUACTH HEKE HEero3HaTe
¢busnuke mojase.

HarmacuTu 1a moctoju moceOHa HayKa, TAKO3BaHA MaTeMaTU4Ka QU3MKA.

®u3uka u 6uoJoruja. Kaszaru na Ouosordja je Hayka O )KUBOj IPUPOJIU U
HEHOM OJTHOCY Ca HEXXHMBOM IPUPOIOM JIa TIPOyIaBa 3aKOHUTOCTH YKUBOT
CBeTa Kao LITO cy pacT, Haciehe, MmeTabonu3am, pa3IMIUTOCT,
MPUIAaroAJbUBOCT U CII.

Harnacutu na ce MHOTM OHOJIOIIKY TIPOIIECH CE HE MOT'Y Ipoy4aBatu 0e3
(bU3MUKHX METOJa - HEpPBHE aKTUBHOCTH (c1. 1.7) mpeacraBibajy
€JIEKTPOMAarHeTHe Mojase, Koje ce Mpoy4daBajy GU3MIKUM METo/1aMa.

Harnacutu na nmocroju noceOHa HayKa, Tako3BaHa OMO(PU3HKA.

®usuka u reorpaduja. Kazatu na pusnuku npouecu ynpassbajy
BPEMEHCKUM MpPUIIMKaMa, KIMMAaTCKUM IIPOMEHaMa, 3eMJbOTpecuMa
CJIMYHO.

Harmacutu na I'eodgmsuka npoydyaBa (usnuke mporece Be3aHEe 3a 3eMby
Kao TUIaHeTy, MOYEBIIN O] KEeHOT LIEHTpa J0 KpajibuxX rpaHuiia armochepe
(c. 1.8).

®usuka n meauuuua. Kazatu ga ce MeauuuHa ociamka Ha MHOTe (pU3HUKe
3aKOHE, aJIU U TEXHUKE KOj€ Cy pa3BUiIM pu3ndapu (peHATeHCKH 3palin).

CrioMeHyTH yNITpa3ByK M HYKJI€apHY MarHeTHy pe3oHaHuujy (ci. 1.9) koje
npoyyaBa (pU3MKa ¥ 3Ha4a] 3pavcha y JIeuehy HEKNX HaJTeKUX OOJIECTH.

[{nomeHyTH noceOHy HayKy, TAKO3BaHY MEAMLIUHCKY (DU3HKY.

du3uka u TexHnuke Hayke. Harmacutu 3na4aj ¢pusuke 3a o0janimaBame
Pa3IMYUTHX MpolLeca KOje MpoyydaBajy TEXHUUKE Hayke 0e3 pu3uKe:

Enextporexnuka ce, u3melyy ocranor, 3acCHIBa Ha €JICKTPUIHUM H

MarHeTHUM IojaBaMa, (pU3ULK MUKPOYECTHIIA U IPYTUM obsiacTUMa (hu3nke
(ca. 1.10).

TexHoJiOoruja ce 3acHMBa Ha NpoOIlECHMa KOJU C€ IMOKOpaBajy (U3NUYKHM
3akoHUMa. Pa3Boj ¢pu3nKe T0BOIM 0 HANIPETKA Y eHepreTHIM.

MamunHCTBO ce 3acHMBa Ha (PU3MUYKUM MPHUHLIUIUMA - KOPUCTH HAJHOBH]E
pe3ynTaTe HCTpaXuBama y (U3UIM MaTepHjaa.
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Harnacutu na je mo peBonyndje y TEXHHYKHMM HayKama Cy JoBeja OTKpuha y MHKpPOCBETY, TaKO3BaHO]
HYyKJIeapHO] pu3uiy.

Hedunucaru pu3nyuke MeTo/Ae Ka0 HAYMH HA Koje (HU3UKa MMpoydyaBa MPUPOHE M0jaBe KOje ce HA3UBajy U
¢pusnuke nojase.

Harnacutu ga Cy U3BOP CadHama O IpUupoau Cy mocMarTpama U EKCIIEPUMEHTH.

JlepuHucatu MaTepHjy — CBe IITO MOCTOjU y MPUPOIU, HE3ABUCHO O] TOTa JIa JIM O BEeMY HEIITO 3HaMo (He
Y MHUCJIM ¥ CHOBH j€p OHH IOCTOj€ CaMo y HallleM Ca3Hamy).

Harnacutu na Mmarepujy unHe cyncraHiuje u Gpu3nyKa 1noJba.

HaBectu npumepe cyrncrannyje: Boja, Ba3ayX, alyMUHHU]JyM, 371aTO, IPBO U APYyre — O] Be Cy HalpaBJbeHa
pa3ianyuTa Tena.

3371aT0 — MOJyTe, 3JIaTHULH, IPCTEHE, TPBO — HAMELITA], aNup, Yamail.

HanomenyTu na je Behuna Tena HHje HampaBJbEHA O] BUIIE CYICTaHIMja — *)uBa Ouha o1 orpoMHOT Opoja
Pa3NUYUTHX CYICTaHIIH]a.

Hedunucaty (pU3MYKO TeJI0 — YOIIITEH [10jaM Tea.

HNedpunucatu Pu3nyka mo/ba Koja IMpeHoce AenoBama u3Mely Tena koja ce He aoaupyjy. llpumep:
JIeJIOBabE TPaBUTALMOHOT 10Jba 3eMibe ocehamo 10K maiamo.

OO6jacHUTH N1a O TIPUPOJU Ca3HAjEeMO UYyJuMa U y3 MOMOh pa3IMYMTUX MHCTPYMEHATa — KpeTame Tena Ha
3eMJbU MOKEMO BHUJETH OYMMA, KpETame Tejla y BACHUOHU TEJIECKONOM, a KpEeTame CUTHHX YECTHULA
MHKPOCKOIIOM.

Cyncranmuje Tena

HpBo

3maro

Harnmacutn na o mnpUpoAHUM I0OjaBaMa HE YYHMO CaMO IOCMaTpPamEM.
HeomnxonHo je MEpUTH HEKe KapaKTepUCTUKE OBUX I0jaBa — BpEME KpeTamba
3emsbe oko CyHIa, BpeMe Majlama Tela ca NPETXOJHO M3MEPEHE BUCHHE, U
CJINYHO.

OO6jacHUTH 1ITa Cy OTJeAd WU €KCIIEPUMEHTH — y HhUMa MPHUPOJHE I0jaBe
BELITaYKH W3BOJIM YOBEK Pa/id KUXOBOT JIeTaJbHUJET MPOyUYaBama.

Hagectu nmpumep: Kama mocmarpamo majgame Kyrnie MOXKEMO 3aKJbYUUTH J1a
OHa TaJia MPaBOJIMHU]CKH Ha Joe. Jla OMcMO 3aK/byUrIId Kako Ce MEHmha HheHa
Op3uHa y TOKY Majama, MOTpeOHO je U3BECTH OAroBapajyhu eKcriepruMeHT.

Onucaru NanuejeB ornen. HaBectu pasnore 3a n3Boleme eKCriepuMeHara:

;‘u»( RN
n‘f‘# sum

walna
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- Heke npupojHe mojaBe ce peTko JemaBajy aa Ou ce caMo BUXOBUM IMOCMATPAKHEM MOTJIO 3aKJbYYUTH O
bUXOBO]j TPUPOIH.

- Jlpyre mojaBe cy CyBHIIIe KOMIUIMKOBAaHE Ja OMCMO CBE MPUPOJTHE 3aKOHUTOCTH IO KOJUMa CE€ OJ[BU]jajy
MOTJIA CXBATUTH lbUXOBUM ITOCMATPAHEM.

Harnmacutu nmac ce y eKCIepUMEHTMMa HACTOje IOHOBHUTH I10jeIHOCTABJbEHE I0jaBE W3 MPUPOJE, PaaH
JaKIIer mpoydyaBama. HaBecTn mpuMmep CIIOKEHOCTH IMajama Tella — Ha Hera yTudy Ba3ayX, HaJMOpCKa
BHUCHHA, OOJIMK T€JIa U CIUYHO.

OO0jacMHUTH Ja CBe T€ MOjaBe HHUje JAKO MpOydYaBaTH HCTOBPEMEHO Ma Ce HM3BOJC I10jeIHOCTABIHECHH
eKCriepuMeHTH (MEHa Ce caMO jelHa BEIMYMHA KOja YTHYE Ha TajJame) — HIp. HM3BEAE CE BHIIEC
eKCIIepUMEHAaTa ca MaJalkbeM HCTe KYIJIMIE Y BaKyyMy Ha pa3jIMYMTHM HAJMOPCKMM BHCHHAMa, WM Ha
JeIHO] HaIMOPCKOj BUCUHH ITOCMATpa Naiamke y 0€3Ba3AyIITHOM IPOCTOPY PA3IMUUTUX TENa, UT/.

JlerHucaty BaKyyM Kao IpOCTOp y KOME Cy YECTHLE CYIICTaHIMje MHOro pehe Hero y Ba3nyxy — HajooJbu
Ce HaJla3| y KOCMOCy, u3Mel)y KOCMHUKHX Tela.

Jedunucatu Gpu3nKy Kao eKCepUMEHTANHY HAYKY — aHAJIU30M pe3yJiTaTa eKcliepuMeHaTa Moxe ce Johu
JI0 TPETIOCTAaBKE O MPUPOJM T0jaBe Koja je MmpoydaBaHa M Moryhe je MmpeTnocTaBUTH MOJEN KOjU I0jaBy
OIKCYje MaTeMaTHYKUM (opMyiama.

JHedunucatn pus3uky Kao TeopujcKy HaykKy — Moryhe je mpe excrepuMmeHara MpeTIioCTaBUTH pasjiore 3a
HEeKe MPHUPOJIHE M0jaBe, U TUME JTohu 10 TEOPHjCKOT Mojiesia 1ojaBe, H3pakeHoT (hopMyiama.

HarmacuT3u ga cBaka Teopuja Mopa OWTH MOTBpheHa eKCIepUMEHTUMA, 1Ma je (PHU3HKa, WITaK, MPBEHCTBEHO
eKCIIepUMEHTaIHa HayKa.

3aBpUIHHU 10 Yaca

Yyenunu HaOpajajy pa3aTuduTe CYNCTaHIMje U Tea Koja Cy OJ1 lbUX CacTaBJbEHa.

[lutatu y4eHUKe IITa MHUCIIE KOJIMKA j€ JIaHAaC TeMIeparypa, KOJHMKA j€ BUCHHA HEKOT O] FHhHUX, KOJIUKO je
CaTH...

Kazatu na cy oarooprMa omucHBaIM NPUPOAY M NPHUPOAHE IOjaBe KopucTehu Tako3BaHE (U3MITUKE
BEJIMYMHE 0 KojuMa he yuuTu HapenHor Jaca.

HpOBepa OCTBApPECHHUX HCXO0/A

— TauHo HaBeIeH METO/ie HaBe/IeHe KOje ce KOPUCTE Y (PU3HIIH.
— Y4eHuuwu 10BoJie y Be3y (U3UKY ca IpYyrMM HayKama.

— VYouena pa3nuka uzMel)y cyrncraHiy u GU3NUKOr Tea.

— TauHo uMeHOBaHa (U3UYKA M0JbA.

EBanyaumja

— Jla 11 cam MoTHBHCA0(J1a) YICHHKE 32 yUCHe?

— Jla nu cy cBM y4eHHIIM OWJIM aKTUBHU WJIH CaMO T0jeAHHH?
— Koje remkohe cy ce mojauie?

— Kako cam ux pemasao(ia)?

— Jla 1 cam 1oBOJBHO (priekcuOmnan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaam?

— Jla i cam ocTBapuo(Jia) MoCTaB/bEHE ITUIJbEBE?

— Jla nu ce Ha yacy Jecuiio yueme?

— Jla i cy yuyeHUIIM OCTBapWIH nepuHUCaHe Ucxoe?

— IITa u xako game?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 3
HACTABHA TEMA ®usnuke BenuuuHe. Mepeme
HACTABHA JEJUHULA OcHoBHe 1 u3BeneHe ¢pusznuke BennunHe. Mehynapoaau cucreM mepa
(SI). MepHu HHCTPYMEHTH
THUII YACA oOpana
METOJE PAIA MOHOJIOIIIKA, IUjaJIOIIKa, AEMOHCTPAIIMOHA U MIPAKTHYHA
OBbJIMIIN PAIA (GbpoHTaNHU, TPYITHH, UHIUBUAYATHHA
HACTABHA CPEJACTBA yIIOCHUK, TPAKTUKYM, METapcKa Tpaka, TepMOMETap...
on/b U 3AJALIN YACA

— YIHO3HaBamwe ca (U3NYKUM BEITMUYMHAMA,

— yno3sHaBame ca Meljynapoaaum cuctemMOoM mepa (Sl),

— YIO3HaBamke Ca OCHOBHHUM W M3BEJICHUM (PH3MUKHAM BEIMUMHAMA,

— YIO3HaBamwe Ca MEPHUM jeIMHUIIAMA OCHOBHUX U U3BEACHUX (DU3NYKUX BEIUUYUHA,

— YIO3HaBame ca 0O3HaKamMa OCHOBHHX (PM3WYKHX BEIIMYMHA M FbUXOBUX MEPHUX jEAMHUIIA,

— YIO3HaBamke Ca MEPHUM MHCTPYMEHTHMA KOj€ CY YUCHHUIU CPENId Y CBAKOTHEBHOM >KHUBOTY,
— YIO3HaBamkE Ca BpCTaMa CKajla MEPHHUX HHCTPYMEHATa,

— pa3yMmeBame I0jMa OIcera U TAYHOCTH MEPHUX UHCTPYMEHATa.

UCXOIN

Ha kpajy yaca yuenuk he OutH y cramy ja:

— uMeHyje (pu3MUKe BEITUUYHMHE ca KojuMa ce cpehe y CBakoJHEBOM KHUBOTY,

— HaOpoju ¢usnuke BenmnunHe MehyHapoaHor cuctema mepa (Sl),

— W3/IBOjU OCHOBHE (PM3MUKE BEIIMYMHE Y KOHKPETHUM IIPHMEPY,

—  NpUApYXH (PU3NYKO] BETMUYUHH OroBapajyhy MepHy jeTuHHUILY,

— KOPHCTH O3HAKe 32 OCHOBHE (PM3MUYKE BEIIMUMHE U (bUXOBE MEPHE jeTMHMUIIE,
— mopeha npedukce 0 MUIU 10 KUIIO,

— TnoBexe (U3NUKY BEJIMYUHY ca OJroBapajyhum MepHUM HHCTPYMEHTOM,

— TIperno3Ha BPCTY CKaje Ha KOHKPETHOM MEPHOM MHCTPYMEHTY,

—  pa3imKyje TAYHOCT M OTICET MEPHOT MHCTPYMEHTA.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIICTEHIINja 32 yUeHe,

— pan ca moganuMa u uHpopMaljama,

— pemraBa npoosema,
— KOMYHHUKaIHja,
— capaIma.
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JlenoBu yaca

AKTUBHOCTH HACTaBHUKA

AKTHBHOCTHU yYEHHUKa

YBOJIHU NIOCTaBJbakbEeM ITUTAba, HABOhEHEM CIIyIIajy, TIOBE3Y]Y, IPUMEHY]Y U

npuMepa U KOPUTOBamkbEeM OJIr0BOpa 0JIrOBapajy

noaceha yuenuke Ha GpuU3NUYKe BETUYUHE U

MEpHE jeMHUIIE ca KojuMa ce cpehy y

CBaKOJIHEBHOM >KUBOTY

TJIaBHU CYMHUPAaHO YYEHHYKO MCKYCTBO KOPHUCTH | CIIyIajy U TIOCMATpajy

Ka0 OCHOBY 32 HOBE CaJipikaje . .
onpel)yjy BpeHOCT HajMamer MoJIeoKa,

3aj1aje yYCHHUIIMMA TIPAKTUYHE 33/1aTKE Mepe, 3aIncyjy, Y OKBHPY TpyIie

a3roBapajy, AUCKYTY]y, yOoUaBaj

M3JIaKe p pajy, MCKYTY]y, ¥ Jy,
nojcehajy ce, yue, onucyjy, pasiukyjy,

yomnuTasa Ha OCHOBY pe3yJTara KIIaCUPUKY]y, IPEIIO3HA]y, IPE3CHTY]Y

MMPAKTUYHUX 3alaTaKa pe3yirare

nokasyje, WiycTpyje, IeMOHCTpHpa, pTajy

oOjamrmaBa, HaryamaBa OUTHO

dbopmupa rpymne

Jlaje MHCTPYKIHje (TpaKTHIHE 3a/1aTKE)

ycMepaBa Ha IMOBE3UBabE,

KJIacu(uKanujy, IpUMEHy U Pa3InKOBabE

yKa3yje Ha MCIIpaBHE MOCTYIKE U

€BEHTYaJTHE TPEIIKE

3aBpIIHU NOCTaBJba MUTabA CIIyIIAjy, pa3MHUILIbA]y, TOBE3Y]y U

ycMepaBa yYUEHHKE Ha KOHKPETHE 3aJaTKe
U3 MPaKTUKyMa

3aj1aje nomahu 3a1aTke

0/Ir0Bapajy

3anucyjy

TOK YACA

YBoaHHU €0 Yaca

Kpo3 pa3roBop nojceTuT yueHUKe Ha (GU3UUKE BEIMYUHE KOj€ CYy CPENU Y CBAKOJHEBHOM JKUBOTY
(nyxuHa, Bpeme, npehenu myt, 6p3uHa, TeMIeparypa, IpUTUCaK...).

I';1aBHM 1e0 yaca

OO6jacauTH yueHunuMa aa ®Ou3nyke BeJMUYHMHE NMPeICTAB/bAjy 0COOMHE Tesa WIM (PU3MYKHX TOjaBa
KOje MOry OMTH U3MepeHe Y TOKY eKCIlepuMeHaTa.

HaBecTu yueHuKe Ha 3aKJjbydak Ja pe3yJTaT CBaKOI Mepema Mopa OMTH M3paskeH OpojHOM BpeaHoumhy
(pu3nuke BeJMYHHEe M U3a0PaHOM jeIUHULIOM Mepe, OCUM aKo (pU3MYKa BeJIMYNHA HEMAa jeJMHHUILY.

Jlati yueHHIIMMa Ja Mepe JMMEH3Hje CTOJa, KEbUTe U CII. METapCKOM
TapKoM M JierbupoM. Kpo3 mocrynak nokasatu J1a Meperme 3Ha4u
nopeheme ca jeTUHUIIOM Mepe, METPOM, IIECHTUMETPOM, MUITIMETPOM
(cm.2.1).

VYno3uaru YUYCHHUKE Ca 3HAUCHECM OCHOBHUX U U3BCACHUX (bl/ISI/I‘IKI/IX
BCIIMYHHA.

Y1o3HaTH y4eHUKe ca MEPHUM jeIMHUIIaMa OBUX (PU3UYKHX BEIUYHA.

ARALAARY LARR! LA LR AR L A L
0 1 2 3 48

~
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Yno3natu yaeHuke ca SI cuteMom, ca 03HakaMa OCHOBHUX (PM3WYKUX BEITMYMHA U FbUXOBUX MEPHUX
jenunuia (tabema 2.1).

Om3nyKa BeTn4InHA O3Haka MepHa jenuHALA O3Haka MEpHE jeIUHUIIC
Bpeme t CEKYH S
Hdy:xuna I MeTap m
Maca m KHJIOTPaM kg
TepMoguHaMHUUYKa TEMIEPATYpa T KEJIBUH K
Enextpuuna ctpyja | ammep A
JaunHa CBETIIOCTH J KaHzaena cd
KonmunHa cyncraHimje n MOJI mol
Yno3HaTH yaeHuke ca npeukcuma pu3nuKkux BenrnunHa (Tabemna 2.2).
[Ipedukc (o3HaKa) Muoxwutess | Ilpedukc (o3HaKa) MHOXUTETb
MIIH (M) 0.001 kuio (k) 1000
1EeHTH (C) 0.01 xekto (h) 100
neru (d) 0.1 neka (da) 10

[IpoBex6atu kopuitheme npepukca
50 ms =50x0.001s = 0.05s,
50cm =50x0.01m=0.5m,

505 =50x1000 ms =50 000 ms,
50 m =50x100 cm = 5000 cm,

1.2km =1.2x1000 m =1200 m,
25dm = 25x10cm = 250 cm.

1.2m =1.2x0.001km = 0.0012 km,
2.5m = 2.5x1000 mm = 2500 mm.

VYno3HaTH y4eHHKe ca IPaBUJIHUM HAUWHOM 3alicHBamba BTPEAHOCTH PU3NYKUX BeTUYHMHA (CII. 2.2).

OpojHa BpeaHOCT
(HEYKOILIEHO)
\
(usnuka BeqMuMHA | _ - jenuHuna
(YKOIIEHO) hz =242cm (HEyKOILEHO)
[
WHJIEKC | pasmak |
(HEeyKOLLEHO)

, ) :\\60 0 1001 2;/,’ IToka3zaTn yueHHUIIMMA jOLI HEKE MEPHE UHCTPYMEHTE, Ha IPUMED
2 <. 10— TepMomeTap, MeH3ypa u ap. [logceTntn ux kako usriena Op3uHoOMep
® = ] 7 ayromoOwmiy (ci. 2.3 u 2.4).
3 =2 kmm %F . . .
T . e O0jacHuTH 1ITA je omcer MEepHOT HHCTPYMEHTA 1 FeroB 3Hauaj - 11a
g Mepeme U3BaH OIcera He J1aje MOY3/1aH pe3yTar U 1a MOXKE Ja OIUTETH

WHCTPYMEHT (ITOCEOHO €JIEKTPUYHH ).



MAX RESET
-ou
o
" a0
a o

©

13

OO6jacHUTH y4YyeHMIIMMAa IITa j€ TA4YHOCT KOJ JUTUTaTHUX MEpHHUX
MHCTpyMeHaTa (Kopak mnoceame nudpe), a mra KoJ MEpHUX HHCTpyMEHaTa ca
CKaJioM (BpPEIHOCT HajMamer MOICOKa).

VYkazaTl Ha pa3IHuUTe CKaje Ha KOjUMa Ce OUYUTABa]y BPEAHOCTH BEIMYHHA.
[Toce6HO nctahm pa3nuky u3mel)y TUrHTaTHUX ¥ OOMYHUX CKaya (KO
TEPMOMETPA).

[TogenuT yueHUKe Ha TpyIie peMa pacrioyioKUBOM Opojy MEpHUX
MHCTPYMEHATa Tako J]a CBaKa rpyra pacrojiake Makap ca jeJIHUM 0J1
MHCTpYMEHATa.

TpaxxuTH o7 ydeHHKa J1a U3Mepe HeKe JIy:KUHE U TeMiiepatype. Temneparypy
MEHATU IPKAbEM TEPMOMETPA Y PYLIU.

Tap)KI/ITI/I Ol CBAKC I'pyIIC Ja U3HECEC PE3YJITaTC CBOjI/IX MCPCHa U KapaKTepmaque HHCTpYMCHATA.

VYka3aTu Ha €BEHTYyaJIHE TPEIIKe M YKa3aTy Ha UCIIPaBHE MOCTYIIKE U pe3yJiTaTe.

[Tokazatu yuyeHHUIIMMa Ol HEKE MEpHE HHCTPYMEHTE (Bara, MyJITHMETap...).

3aBpPIUIHHU J€0 Yaca

Kpo3 murama M 0AroBope HPOBEPUTH YCBOJEHOCT HOBUX IIOjJMOBa M KOj€ Cy OCHOBHE JEIUHMIE Y
MehyHapoaHOM CUCATEMY U FHBHXOBE MEPHE jeTUHHUIIC.

Jlomahu 3amarak: 3amarak 2.37.

Kazatu ydenunmmMa na 3a cienehu yac moHecy 4acOBHHUKE, IITOIEPHIIC, JICKHUPE M METapCKe Tpake Koje

ocenyjy.

HpOBepa OCTBApPECHHUX HCXO0/A

— TauHo U3/1BOjeHEe OCHOBHE (PM3MYKE BETMYMHE O] MOHYl)EHUX y KOHKPETHOM MpUMeEpY.
— ®u3nMYKUM BeTMYMHAMA OPUIpPYKEHe oAroBapajyhe MepHe jeTuHHIIE.

— TlokazaHo pazymeBame 3HaueHa npedukca o MUIHU 10 KHUJIO.

— TauHo npuapyxeHU MEPHU UHCTPYMEHTH OAroBapajyhuM GU3HMUKUM BETHYMHAMA.

— Ha xoHkpeTtHOM npumepy oapeheHa TaYHOCT U ONICET MEPHOT UHCTPYMEHTA.

EBanyanuja

— Jla 11 cam MoTHBHCA0(J1a) YICHHKE 32 yUeHe?

— Jla nu cy cBM y4eHUIIU OWIIM aKTUBHU WJIH CaMO T0jeANHH?
— Koje remkohe cy ce nojaBuie?

— Kako cam ux pemaBao(ia)?

— Jla nmu cam n0BOJBHO (priekcuOmman(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla i cam ocTBapuo(Jia) MoCTaB/beHE ITUIJbEBE?

— Jla nu ce Ha Hacy qecuiio yueme?

— Jla mu cy ydenunm octBapwii aeduHucane ucxome?

— IIITa u xako game?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJJHU BPOJ YACA: 4
HACTABHA TEMA Mepemwe
HACTABHA JEJUHULA Bpewme. /lyxxuna
THUII YACA oOpana
METOJE PAJA MOHOJIOIIKA, JIMjaJIONIKa, JEMOHCTPAIMOHA U ITPAKTUYHA
ObJINIA PAJTA (dpOoHTaTHH, TPYITHHA, UHAUBUIYATHA
HACTABHA CPEJACTBA yIIOGHUK, TPAKTUKYM, YACOBHHUIIU, IITONIEPUIIE, METAPCKU IIITaIl, TPaKa
WJIU JICEHUDP

Wb U 3AJIALIA YACA

LII/IJT:eBI/I gaca Cy yIOo3HaBamE YUYCHHKA ca.

MepemkEM BpEMEHa U BpEMEHCKOT HHTEpBaa,

yoOHMUajeHnM 03HaKaMma 3a TPEHYTaK M BPEMEHCKH WHTEPBAI U FbHXOBHM MEPHUM jeIMHAIIAMA,
IpeTBapamEeM jeJMHUIIE 32 BpEMe,

YaCOBHUKOM M IITOIIEPHIIOM Ka0 WHCTPYMEHTHMa 3a MEpPEHEe BPEMEHa M OICEeroM M TayHourhy
YaCOBHMKA U IITONEPUIIE,

II0jMOM JY>)KMHE Kao pacrojameM u3Mel)y NBe Tauke Koje He Mopa OuTu M Hajkpahe pacrojame
n3mely wux,

(GU3NYKUM CMHUCIIOM pasIMYMTUX JyXHHA: ULIMpUHA, BUCHHA, JAyOWHa, pa3Mmak, Je0JbHHa,
MOJTYIIPEYHHUK, OOUM U CIIMYHO, KA0 U BbUXOBUM YOOHUYajeHUM O3HaKaMma,

Hajuenrhe kopuirheHuM jeInHULIaMa 3a Y KUHY U

JEIHOCTaBHUM MEPHHMM MHCTPYMEHTHMa 3a Iy’)KUHY (MeTapcKa Tpaka, JIEEUp, TPOYrao).

UCXOI1

Ha kpajy yaca yuenuk he OutH y cramy ja:

MPOLIEHN BPEIHOCT HajMamer IO0JIe0Ka HAa MEPHO] CKajJl YacOBHMKA, LITOMEpPUIE U MeETapcKe
MAHTJBUKE,

HaBejie Hajuemrhe kopuirheHe MepHe HHCTPYMEHTE 3a BpeMe,

M3MEpHU Tpajara HEeKOT Joralaja, YaCOBHUKOM HJIH IITONEPUIIOM,

pa3NMKyjy BpEMEHCKH TPEHYTaK M BPEMEHCKH HHTEPBAJ,

O3Ha4YM yoOHMYajeHNM O3HaKama TPEHYTaK U BPEMEHCKH HHTEPBAJl Kao M lbUXOBE MEpHE jeMHUIIE,
KOPHCTHU OCHOBHY J€/IMHUILY 3a BpeMe U MpeTBapa je y Behe u Mame jeJuHHUIIE,

KOPHCTH OCHOBHY jEIMHUITY 3a AY)KWHY M TIPETBapa je y Behe u Mame jeIMHUIIE,

OYHUTA OTCET U TAYHOCT YACOBHMKA U IITOIEPHIIE,

neUHUIIE TyKUHY,

HaBEJIe jeIHOCTaBHE MEPHE HHCTPYMEHTE 3a JYXKHUHY,

OYMTa OTICET U TAYHOCT METapCKe Tpake, JICHhUpa W IITAara.
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MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIICTCHIIM]a 33 yUCHe,

— pajx ca nojaruMa u uHdopmarmjama,
— pemiaBa npooiiema,

— KOMYHHUKAallWja,

— capanama,

— eCTeTHYKa KOMIICTEeHIIU]a.

JlenoBu yaca

AKTUBHOCTH HACTaBHUKA

AKTHBHOCTU yYEHHUKA

YBOJIHU KoMeHTapuiie gomahi 3aiatak ciymiajy, moacehajy ce, onroapajy, HaBo/e

HaOpajay, o0jalmkaBajy, 3ammcyj

KPO3 NHUTaba, KBATUTATUBHE 33/1aTKE U (nabpajay, 00j JY: yiy)

KOPHUTOBALE OJrOBOPE OPraHH3yje

MIOHABJHAE CA/IPIKaja MPEAXOTHOT

qaca

IpaTH U BpeIHYje

TJIAaBHU MocTaBJba MUTama, nojceha, npucehajy ce, HaBosie mpumepe, y3 momoh

CHCTeMaTH3Yje OArOBOpE, HABOAU Ha HAaCTaBHUKA CHCTEMAaTH3Yjy U 3aKJbYUYjy

3aKJbYy4Ke . . . .
CIIyIIajy, TOCMATpajy, yue, 3aicyjy U IpTajy

u3naxe u o0jalnmaBa, UIyCTPYje WIH .

. . y OKBHPY TpyIEe NOCTYNa]jy IO YIIYTCTBY,

pTa, MOKa3yje 1 3ammcyje . : .
pasroBapajy, apryMeHTY]jy, Ipeno3Hajy,

¢dbopmupa rpyne , 1aje 3a1aTke, youaBajy, OUMTaBajy, Mepe, 3alucyjy u

IIOCTaBJbA 3aXTEBE MIPE3EHTY]y

HarJallaBa paBUIHE MOCTYIIKE, U3HOCE Pa3Jiore eBEHTYAIHUX TPEIlKH,

yKa3yje Ha €BeHTYyaJHE Tperika KOMEHTapHIITy X

3aBpUIHU OpraHu3yje MOHABJbAKE HAJBAXKHUJUX | CIYIIAjJy

110jMOBA:

3ajJjaje KOHKpPETHE 33/1aTKe U3
MIPaKTUKyMa U

Tpaku OJ1 YUEHUKA J]a pean3yjy
MPaKTHYHE 3a/1aTKe

3anaje nomahu 3amaTak

0JIrOBapajy Ha MUTama U3 MPaAKTUKyMa
peanu3yjy KOHKpeTHE aKTUBHOCTHU

3ammucyjy

TOK YACA

YBoaHHU €0 Yaca

[IponuckyroBaru fomahu 3aiarak.

Kpo3 nutama 1 0IroBope MoACeTUTH yUYSHHUKE J1a Cy BpeMe U Iy’)KHHa OCHOBHE ()M3MUYKE BEJTMYMHE, HA
IbUXOBE JeTUHUIIE U yOOMYajeH HauMH 3anucuBama. Ha McTH HauMH UX MOJCETUTH UX ILITa Cy OICET U
TaYHOCT MEPHOT HHCTPYMEHTA.

T'1aBHM 1e0 yaca

[TuTtatn ydeHuKe 1a Ju pa3liuKyjy BpeMe U BpeMeHCKH nHTepBail. CHCTeMaTH30BaTH OJrOBOpE Ha
MPETXOHO MUTAKE KA3aTH J1a je BpeMe (hU3uIKa BeTUIMHA KOJOM CE MEpH.




16

— TpEHyTaK KaJa ce HemTo jgoraha niu
— Tpajame aorahaja (BpeMeHCKkH HHTEpBaT U3Mel)y moyeTka u Kpaja norahaja).

O6jacHuTH 1a je 3a oapehuBame TPeHYTKa HEKOT Joraljama Heonxo1aH pe)epeHTHH TPEHYTAaK y OJHOCY Ha
Kora Teue Bpeme (moHoh Ha caTy, HyJITa roJIMHA Y KaJICHAAPY UT/I.).

OG6jacHUTH 1a je BPEMEHCKH WHTEPBal jeIHAK Pa3IHId TPEeHyTKa 3aBpmieTka (t) W TpeHyTKa IMoYeTKa
norabaja (t,):

At=t—t,| wm [At=t,—t]

[TonceTnTn ydeHUKe 1a je BpeMe OCHOBHA jeIMHUIIA OCHOBHA (hu3nMyKa BennunHa y MelhyHapoanom
CHCTEMY Mepa | Jla ’beroBa OCHOBHA jeIMHUIIA jecTe CeKYHAa WM ceKyH/ (S). [ToxceTnTu yueHuke Ha
ocraze Hajuenrhe kopuirheHe jeAMHUIIE 32 BpeMe U buxoBe oaHoce (Tadbena 2.3). U3JIAJKE

OcraJie jeAMHMIIC 32 BpeMe OnHocu OnHocu
1s
1ms = ——=0.001s 1s=1000 ms
MUJIHCEKYH/ (ms) 1000
MHHyT (min) 1min = 60s 1s= “g—om
. 1h
gac (h) 1h =60min =3600s ls=——
3600
1d
naH (d) 1d =24h =86400s 1s=——
86 400
romana (god) 1god =365d = 31536000 oy
31536 000

[TonenuTu yueHnKe Ha rpyne npemMa pacroyioxkMBOM Opojy YaCOBHMKA U LITONEPHIIA. Y UEHULIN 3aIIUCY]Y
oricere ¥ TAYHOCTU MHCTPYMEHATa M YaCOBHUKA M LITONEpUIa HA MOOMITHUM Tesle(hOHUMA.

Tpakutn 01 yueHUKa J1a U3MEPE HEKU BPEMEHCKH MHTEPBAJI TT0 M300py (Maama KyTrinile, Tpajamkbe y3aaxa
JeIHOT O] BUX, Tpajambe BpeMeHa n3Mmel)y JBa Tpemnraja HeKora oJl X U cil.). CBaka rpymna u3HOCH
pe3yiTare CBOjUX MEpema M KapakTepu3alijy HHCTpYMeHaTa.

VYkazaTu Ha CBCHTYAJIHC I'PCHIKE U HA UCITPABHEC ITOCTYIIKE U PE3YJITATC.

VY1o3Hatu yueHuke ca GU3NIKOM BEITMYMHM JTY)KHHA — MPEACTaAB/ba PacTojame WIH YAa/beHocT u3Mel)y
JABe Ta4yke Koje He Mopa OuTH U Hajkpahe pacTrojame usmel)y BuX (caBHjeH U NpaB KOHAN).

[TokasaTtu Tena pa3nuuuTor 00NIMKa ¥ Ha BFUXOBHUM JTUMEH3HjaMa OKa3aTH Ja UCTH (PU3WIKH CMHCA0 Kao
Ty’KMHA TAaHKOT TeJla WK IyTa UMajy U IIMPHUHA, BUCHHA, TyOHHA, pa3Mak, 1e0JbHHA, MOIYIPEYHUK, OOUM U
ciryaHo. [Tokazatn yoOuuajeHe 03HaKe 32 HaBeICHE BEIMUMHE.

nyxuna (1), mmpuHa (a, b, ¢), BucuHa u nyouna (h),
neospuna (d), momympeunuk (I), obum (0), npehenu oyt (S).
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[TonceTuTn ydeHuke Aa je Ty>KuHa OCHOBHA jequHHIa y Mel)yHapogHOM cucteMy Mepa U Ja ’beHa OCHOBHA
jenunuIa jecre merap (m).

OO6jacHuTH 1ITa je eTaloH MeTpa U rae ce yyBa. HaBectu ocrane Hajuemrhe kopuirheHe jequHNALIA 32 MEPEHHE
Ty’)KWHE, Kao U lbUXO0BE ojiHOCe (Tabena 2.4).

Ocrase jenuHUIE 32 OmsocH OmrocH
JY)KUHY
1
MUJIEMETap (mm) lmm= =m _ 0.001m 1m =1000mm
Im
HeHTuMeTap (cm) lcm= 100 =0.01lm 1m=100cm
Im
nenumerap (dm) ldm= I’ 0.1m 1m=10dm
1km
kunomerap (km) 1km=1000m Im= 1000 0.001km

[TonmennT yaeHuKe Ha TpyIie IpemMa paciookKUBOM Opojy METAPCKUX Tpaka U JiewHpa. TpakuT o1
YYEHHKA Ja 3aIUITy BbBUXOBE OIICETe U TAYHOCTH.

Yyenunu Mepe pa3ianuuTe 1y>KUHE KOje Cy UM Ha pacrojiaramy, o lHXOBOM U300y (IMMEH3H]e II04ye
pasHor CTOJIa, BUCHHY CTOJA, AUMEH3H]j€ KIbUTe, IPO30pa U ci1. TpaXKUTH O] CBaKe IrpyIie Ja U3Hece
pe3ynTaTe CBOJUX Mepea U KapaKTepu3alllje HHCTpyMeHara.

VYka3aTu Ha €BEHTYaJIHE TPEIIKe U yKa3aTh Ha UCIIPABHE MOCTYIIKE U pe3yJiTare.

3aBpPUIHHU 10 Yaca

ITpoexx6atu nuTama 4.5 u 4.6 U3 NPaKTUKyMa.

Tap>kuTu o1 jeAHOT YUYE€HHKa J1a HaluIlle HEeKW BPEMEHCKU BPEMEHCKH MHTEpBAaJl, a O] APYror Jia ra u3pasu y
apyruMm jenuHunama. Iloctymak mnoHoBuTH 3a nykuHy. [loHoBHTHM cTO Behm Opoj onmHoca usmelhy
Pa3NIUYUTUX JEMHULA.

Jomahu 3amarak: 3amamm 2.38 u 2.41.

IIpoBepa ocTBapeHHX Ucxoaa

— VYoueHa pasznuka u3sMel)y BPEeMEHCKOI TPEHYTKa M BPEMEHCKOI HMHTEpBaJla y KOHKPETHO 3aJaTUM
pUMepUMa.

— Ta4HO M3/1BOjeHH MEPHU HHCTPYMEHTH 32 Iy)KHHY M BpeMe Y MOHYl)eHUM NMpUMepHMa.

— HWcnpasHo nedunucana ayxuHa kao Gpu3MUKa BETUUYHUHA.

— VYcneuHo NpeTBOpEHe jeIMHULIE 3a BpeMe U JyKUHY, Behe y Mame U 00pHYTO.

— IlpaBunmHO ounTaHa TAYHOCT U OTICET MEpema KO MEpPHUX ypehaja.

EBanyaumja

— Jla 11 cam MoTHBHCA0(J1a) YICHHKE 32 yUCH-e?

— Jla nu cy cBM y4eHMIIM OMJIM aKTUBHU WJIH CaMO T10jeANHH?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(na)?

— Jla 1 cam 10BOJbHO (priekcuOmman(Ha)?

— IlIta cam morao(1a) npyrauuje na ypaaum?

— Jla i cam ocTBapuo(Jia) MoCcTaB/beHE ITUIJbEeBE?

— Jla nu ce Ha yacy Jecuiio yueme?

— Jla mu cy ydeHunu octBapuin aepuHucane ucxoae?

— Ilra 1 xako gampe?
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHUK

PA3PE/: VI PEJHU BPOJ YACA: 5

HACTABHA TEMA Mepeme

HACTABHA JEJUHULA OcHoBHe 1 u3BeneHe ¢pusznuke Benuunne. Sl cucrem. Mepau

nHCTpyMeHTH. Bpeme. Jlyxnuna

THUII YACA [IOHaBJbaE, YTBphUBame, IpoBEpa 3HaHA
METOJE PAJTA JIMjasIolKa, TEKCTyaIHa U IPaKTHYHA
OBbJIMIIN PAIA (bpoHTaNHH, TPYITHHA, UHIUBUAYATHH

HACTABHA CPEACTBA YIIOSHHK, TPAKTHKYM

b U 3AJALIM YACA

[lybeBn yaca cy yTBphuBama 1 IIpoBepa 3Hama o:

MelyyHapoaHOM cucTeMy Mepa,
MEpPHUM MHCTPYMEHTHUMA,
BPEMEHY U

TyKUHU.

UCXOIN

Ha kpajy uaca yuenux he OutH y cramy na:

pa3BpcTa pU3NUKe BEIMYMHE HA OCHOBHE M U3BEJICHE Y KOHKPETHOM IIpUMEpY,

NPOLEHH BPEAHOCT HajMamer IOJe0Ka Ha MEpPHO] CKaJd YacOBHHUKA, IITOLIEPUIIE U METapcKe
MaHTJBUKE,

HaBele Hajuenthe kopunrheHe MepHe HHCTPYMEHTE 3a BpeMe U 1y>KHUHY,

U3MEpH Tpajama HeKor goralhaja, YaCOBHUKOM WJTH IITOIEPULIOM,

pas3NuKyjy BpeMe U BpeMEHCKH UHTEepBal,

00jaCHUTH 110jaM BPEMEHCKH HHTEpBaJl,

O3HAauYM yoOMUajeHHUM O3HaKaMma TPEHYTaK U BPEMEHCKH MHTEpBaJ Kao M lbUXOBE MEpHE jeIMHHULIE,
neuHUIIe TY)KUHY U U3MEPU AYKUHY UBUIIA KOHKPETHOT Tea,

KOPHCTH OCHOBHE JEJMHMIIE 32 BpeMe U AYKMHY U IpeTBapa Ux y Behe U Mame jeTuHUIIE,

OYMTA OTICET U TAYHOCT MEPHUX MHCTPYMEHATa 332 BpeMe U JIy>KUHY,

peliaBa pauyHCKe 3a/laTke U mpobieMe (IpeTBapamke MEPHUX JeIUHMIA JaTe pU3NYKE BEIUYHUHE Y
Mame U Behe, Bpeme Tpajama Joralaja, HECUCTEMCKE JeIMHUILIE TPETBapa y CUCTEMCKE...

MEBYHNPEIMETHE KOMIIETEHIIMJE:

KOMIIETCHH]a 32 yUueHe,

paz ca moganuMa u uHpopmarmjama,
peraBame mpobiema,
KOMYHUKAIHja,

capajma.
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JlenoBu yaca AXTHBHOCTH HaCTaBHHKa AKTHBHOCTH yYEHUKA

YBOJIHU KpaTKO KOMeHTapuuie qomahu CIyIIajy ¥ 00pasiaxy
3a7aTaK

TJIaBHU MOCTaBJba MUTaA, TPAKU O]1 ciyiiajy, HaBoJie, Habpajajy, Onucyjy,
yYeHHUKa J]a HaBeIly IpuMepe, oOjammaBajy, KIacCH(PUKY]y, MPOLCHY]Y,
HabOpoje, onmmry, o0jacHe, KOpHCTE MEpPHE HHCTPYMEHTE, Mepe, 3aMucyjy,
KJIaCU(UKY]y, POIICHE, ynopelyjy, mpeTBapajy MepHe jeHHHIIS
HPaBIIHO KOPHUCTE MEpPHE npaTe MHCTPYKIH]je
UHCTPYMEHTE, U3Mepe TPAKESHO U

ycMepaBajy Maxkiby Ha KOHKPETHE 3a7aTKe Y
ynopeae MIPAKTUKYMY
Cllyla, Kopuryje, oxpaopyje,

Kasyje Ha rpellke MHIUBUYAJIHO WIH Y OKBUPY I'PYyIIE IIaXKJbUBO
yKa3zyje Ha rpeut

YUTajy TEKCT 3aJaTKa
IIpaTu HaIpe€A0BamkEC YUCHHKA U

Bpemyje Mpero3Hajy rnpobsem (y OKBUPY TpyTie

pasroBapajy)
MOBE3Yjy ca Hay4YeHHUM, IPUMEHY]y Hay4eHO ,

penraBajy nmpo0iem, 3armcyjy, padyHajy, cpehyjy
MEpHE jeTUHHIIC

3ajiaje YICHHIUMA PaqyHCKe
3a/aTke ycMepaBajyhu ux Ha
NpPUMEHY CTECUCHOT 3Hamba 1 U3
MaremMatuke (PPOHTATHO WU Y
rpymnu) pane ucnpen tadie ( BUILE YUCHUKA HITH

NpaTH U Bpe/Hyje pas u NPETCTABHULY IPYTIa)

3ajarame y OKBHpY Ipyre KOMEHTapHUILy pe3yaTare
3aBpIHU €BUJIEHTHpa noTenikohe u CllylIajy, U3HOCE JIMYHA 3aMaxama 1 3a1ucyjy

KOMEHTapUIIIe EBEHTYyaJIHEe

rperke

3amaje nomahu 3aaTak

TOK YACA

YBoaHHU €0 Yaca

[IponuckyroBatu nomahe 3anaTke.

I';1aBHM 1e0 yaca

Kpo3 nurama u oarosope:
L] IIOHOBHUTH Hayquo,
e  YTBPIAUTHU CTEUCHA 3HAKHA U

L4 IMPOBCPUTH CTCUCHA 3HAKA YUCHHKA O J0Cala HAYYCHOM O MEPCHUMaA.

Ypaaurtu 3agarak 2.14. M3pasutu HaBeseHa BpeMeHa y TpaxeHuM jenununama: 0.55s = ms,
3min = h, 1.2ms = s, 1.2h = s, 36s= h u
0.22min = S.
0.55s =550 ms, 3min=0.05h, 1.2ms=0.0012s, 1.2h =4320s,
36s=0.01h, 0.22min=13.2s.

Ypaautu 3aparak 2.17. Komapkamke yrakmuiie Tpajy mo 40 min aktuBHe urpe (0e3 npekuaa). [Ipsa

YeTBPTHHA Komapkamike yrakmuile usmelyy [lapruszana u lpsene 3Be3e je Tpajana 15min u 17 s. Konmko
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Cy YKYITHO TpajaJid IPEKUIA y MPBOj YeTBPTHUHU yTakmulle? Komuku je O1o mporieHaT BpeMeHa aKTHBHE
UTPE Y TO] YETBPTUHU?

JenmaHn yuenuk onpeljyje akTHBHO BpeMe Tpajama jeHe 4eTBpTUHE usHocH t; =ty /4 =10min=600s.
Jpyru yaenuk oapelyyje Tpajame mpekuna: t =t, —t; =917s-600s =317s.
600s
17s

Tpemwhu yuenuk oapelyyje TpaxkeHu npoueHar: p = 100 % ~ 65.4 %.

Ypaautu 3aaarak 2.3. Muuas je U3MepHO J1a BUCHHA CTOJIa KYIUbEHOT Y aHTHKBAapHUIM n3Hocu 113.7 cm.
Pekao je neau na ra uyyau mro cTo Hema Bucuay 110 cm, 115cm wnm 120 cm. Jlena my je oGjacHuo 11a je
HeKaJla Ty)KHHA MEpeHa y aplUIMHUMa, TIPH YeMY jelaH apIliuH U3HOCH /5.8 CM, U a0 My 3a/aTak Ja OJpeau
BHCHHY CTOJIa y apimuHuMa. [Ipu ToMe ra je mojceTno 3Hauema u3pasza "MimMatu pasnuuute apmune', Koju

3Ha4U pa3/IndIuTO BPCAHOBAILE UCTUX CTBAPHU. Komnko je dapairHa BUCOK cro?

lapuwn apuun

lapuwmn =75.8cm, 1cm =

, h=113.7cm =113.7

~1.5 apuwn.

Ypaauru 3aaarak 2.26. Kopucrehu 3nama u3 reorpaduje u
MIPUJIOKEHY ayTO KapTy MPOLIEHUTE Ba3aylIHy yaJbeHOCT u3melhy
Yauka u Ykuia.

JlewrpoMm M3MepeHa yJaJbeHOCT IpajioBa Ha KapTu u3Hocu 32 mm. [laseunap
Ha KapTu rnokasyje 1a 16 mm Ha xaptu oarosapa ynasbeHoctu oa 20 km. U3

nponoprmje 16 Mm:20km=32mm: X crieau na je TpaxkeHa yAabeHOCT:
= 20 km =32 mm
16 mm

=40 km.

3aBpPUIHHU 10 Yaca

ITpoauckyTOBaTH €BEHTYAJIHE TPELIKE y U3PAIU 3a/1aTaKa.

Jlomahu 3amarak: 3amanm 2.38 u 2.51.

HpOBepa OCTBApPECHHUX HCXO0/A

— Tauunm OATOBOPH HaA MUTAKkA U PCHICHU TCCT 3a/lall U3 MIPAKTUKYMaA.
- Bpe,[[HOBaI-Be pa3jinuuTuX HUBOA HOCTI/IFHYBa Ha OCHOBY Ta4YHUX OAI0OBOpa Ha zln(bepeHuI/IpaHe
3aXTEBC Y OKBHUPY PAYYHCKOT 3a/1aTKa.

EBanyaunja

— Jla 1 cam MoTUBHCa0(J1a) YUICHUKE 32 YUCHE?

— Jla nu cy cBM y4eHHIIM OWJIM aKTUBHU WJIH CaMO T10jeANHH?
— Koje remkohe cy ce nojasuie?

— Kako cam ux pemasao(ia)?

— Jla nmu cam n0BOJBHO (priekcuOmman(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla i cam ocTBapuo(Jia) mOCTaB/bEHE 1TUIJbEBE?

— Jla nu ce Ha Hacy qecuiio yueme?

— Jla nu cy y4eHHIH OCTBapWiIH JeuHUCaHe Hexoie?

— ITa u xako game?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 6
HACTABHA TEMA Mepeme
HACTABHA JEJUHULIA [ToBpminHa. 3anpemuna
THUII YACA Obpana
METO/JE PAIA MOHOJIOIIKA, JIHjaJIOINIKa, JEMOHCTPAMOHA U MPAKTUIHA
ObJINIA PAJTA (bpOoHTaTHH, TPYITHHA, UHAUBUTYATHA
HACTABHA CPEJICTBA yIIOCHUK, TPAKTUKYM, METapCKe Tpake, JICKUPH, MEH3YpE, IPEIINBHA
CyJIOBU
on/b U 3AJALIN YACA

[{uspeBH yaca Cy yro3HaBambe yuyeHHKa ca!

— I10jMOBHMa IOBPILIY U NOBPILIKHE Ka0 HEHE Mepe,

— (Qopmynama 3a n3pauyHaBame 00MMa U MOBPIIMHE KBaJ[paTa, IPaBOyraOHUKa U TPOyTIa,
— Hajyemrhe KkopuiheHUM jeIMHUIIAMa 32 TIOBPILUHY,

— 3alpeMHHOM Teja Ka0 MEPOM BEeJIMUMHE NMPOCTOpa KOje OHO 3ay3uMa,

— Hajheurhe kopurheHuM jeqMHUIIAMA 3a 3alIPEMUHY U

— Ha4YMHOM MEpema 3alpeMUHE TEYHOCTH, TaCOBa U YUBPCTUX Tela.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy ja:

— Ppa3liMKyje I0jaM MOBPUIN U MOBPILUHE,

— UW3Mepe TUMEH3Hje JIMCTA Maupa, KbHUre, NEPHULIE U CILJICHUPOM Ca MUIUMETAPCKOM TMOICTIOM,
— o0jacHe mojam 3ampeMHuHe,

— HaBeJE jeJIMHUIIC 3a MOBPIINHY U 3alIPEMHHY,

— Hanuiry GopMyily 3a MOBPIIMHY KBaJipaTa U MPaBOyraoHUKa,

— Hanuiry GopMyily 3a 3alpeMHUHY KOIIKE M KBaJIpa,

— Ha OCHOBY M3MEpEHHX JUMEH3H1]ja U3padyHa MOBPIIHHY ITOBPIIH,

— Ha OCHOBY JIMUMEH3Hja Tejla u3pauyHa 3alpeMuHy Tela,

— pesynTare Mepema TMMEH3Hja KOHKPETHOT Tejla U3pase y pa3inuuTHM jeIMHHUIIama,
— o0jacHU Mepeme 3alpeMHHe TeYHOCTH,

— HMEHYje MEPHJIO 33 MEPEHHE 3alTPEMHHE TEIHOCTH.

MEBYHNPEJMETHE KOMIIETEHIIUJE:

— KOMIIETECHH]a 32 YUeHe,

— pan ca mojanuMa u uHpopmalmjama,

— pemaBame nmpobiema,

— KOMYHUKAIIH]ja,

— capaama (YKOJIHKO je pajJ OpraHu30BaH y TPYIIH).
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JemoBu yaca

AKTHBHOCTH HacTaBHHKA

AKTHBHOCTH YUYCHHKA

YBOJIHU KpaTak KoMeHTap aomMaher 3agaTka CITyIIa]y, pPa3MHIILIbA]y, TIOBE3YjYy, HABOJE...
IOCTaBJba MMUTAKkA, YCMEPaBa Pa3roBoOp
Ha yYEHHWYKA 3Hamha U UCKYCTBA CTCUCHA
U3 JIPYTHX IpeaMeTa O TMOBPIIHHH U
3alpeMUuHU
HCTHUIakbEM [HJbA Yaca yKasyje Ha
BaXHOCT I10jJMOBA MOBPILIUHE U
3arnpeMuHe
IJIaBHU MOKa3yje, UIycTpyje, MOCTaBJba MUTAmka, | CIIYIIA]y ¥ IIOCMAaTPajy
HaBo/M, nojaceha, Harnamasa, . .
npaTe v MOCTYIajy M0 WHCTPYKIIHjaMa
HA3JIaXKe W3HOCE 3anakama, UICKYCTBCHO y4e
nuiie u objaimana popmyne, HCTUYE 3aIucyjy U 1pTajy
KapaKTepUCTUKE (PU3NUIKKX BEINUIMHA, .
NpUMEHhY]y HaydeHO U3 MaTeMaTHKe,
MOPEIY TIOBPII ¥ MOBPUIMHY, IPOCTOP U
3alpeMHHY, HAaBOAU HA YOUaBamke Mepe MMEH3Hje, IPUMEbY]y hopmyre 3a
pasnuka IMMOBPLIMHY KBaJlpaTa U MpaBOyraoHuka, 3a
3alpeMUHY KOIIKE M KBaJ[pa, H3pauyyHaBajy
MoCTaBJba TU(GEPCHIIMPAHE TPAKTUIHE .
MOBPIIMHY U 3alIPEMUHY, aHATU3HPA]y,
3aKTEBE
nopeze
MpaTi ¥ KOMEHTAPUIIE pe3yIiTaTe, . .
. MpeTBapajy MEepHE jeIUHUTIS
yKa3yje Ha €BEHTYyaJHE TPEIlKe
Ha OCHOBY pealln3aIlfje MOMaxe
YUCHHIIUMA Y 3aKJbYUUBALY
MOoKazyje 1 00jallkaBa HAUMH Mepemha
3apeMUuHE MEH3yPOM
3aBpIIHU MOCTaBJba MUTAkba U 3371aj¢ KOHKPETaH CIIYIAjy, Pa3MHUIILIBA]y H OJTOBAPa]y

3aJlaTak KOjUM IIpOBepaBa YCBOJEHOCT U
pasyMeBame 110jMoBa

(IrMeH3Hje, MOBPIIMHA U 3alIpEMUHA)

3anaje nomahu 3aatak

YBoaHu €0 yaca

TOK YACA

[IpoauckyroBatu nomahu 3aiarak.

Kpo3 nutama 1 o1roBope MoACeTUTH y4eHUKE Ha 3Ha4aj 10jMOBA MOBPIIMHA U 3alIPEMHUHA Y CBAKOITHEBHOM

KUBOTY.

I'1aBHM 1e0 yaca

O3HauuTH pa3IMUUTE OBPIIM MIPEITACKOM PYKE IIPEKO MOBPILHU CTOJA, KbUre U cil. [lutatu na mu uma

pasiuke y BeanuruHu noBpuiy. [lo3uTuBan oAroBOp HCKOPUCTUTH Ja C€ yBeJIe MOBPIIMHA Ka0 Mepa MOBPIIIH.

Harnacutu na je moBpiinHa n3BeaeHa (hpU3MyUKa BEIMYMHA | J1a j€ jeIUHUIA 3a TOBpIIUHY Y MehyHaponHom

cucTeMy Mepa KBagpaTHH Metap (M’) U 1a je HacTana MHOXKeHeM JBE jeHHHUIE TykuHe (M” = mxm).

Hanwucartu u o6jacHuty opmysie 3a HOBPIIMHY KBaJpara, IpaBOyraoHWKa U Tpoyria (tabena 2.5).
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I'eomeTpujcka
burypa Cnuka O6um [ToBpmmHa JyxuHe
a _ 2 a — cTpaHuIa
KBanpar O=4a S=a kBapaTa
a
[IpaBoyraonuk b | O= 2(a + b) S=ab awu b — crpannne
MPaBOYraoHUKa
a
a — cTpaHuIa
y § _ah Tpoyriia
fpoyrac O=atbe 5= 2 h — BucuHa Ha
a CTpaHHIy a

Oo6wunackoM pyKe OKO pa3HUX MOBPIIK 00jacCHUTH MojaM oOuMa U Hamucatu ¢popMylie 3a 00UM KBajpaTa u

npaBoyraoHuka (tabemna 2.5).

HaBectu Hajuenthe kopuirhene jequHuIle MOBPIIMHE U BUXOBE oHOoce (ci. 2.7 u Tabena 2.6).

Il m=10dm
: 1m’| I'dm =1
- Im?] m =10 cm
i am’EEE | o
p— ] EZH\III:\Z:
4 _U—}‘(‘:IITIH—
W T
Ocralte jeTUHULIE
JEA 2 OnxHocHu OnHocu

3a MOBPIIUHY

MHJTIMETap KBaJpaTHH
(mm?)

1mm? =0.001mx0.001m
1mm? =0.000001m?

1m? =1000 mm x1000 mm
1m? =1000 000 mm?

LIEHTUMETAp KBaJAPAaTHU
(cm?)

1cm? =0.01mx0.01m
1cm? =0.0001m?

1m? =100cm x100cm
1m? =10000cm?

ACOUMETAp KBAaApaTHU

1dm? =0.1mx0.1m

1m? =10dmx10dm

(dm?) 1dm? = 0.01m? 1m? =100dm?
ap lar =10mx10m 1m2—1ﬂ—001ar
(ar) lar =100 m? 100
XeKTap 1ha =100m =100 m , 1lha I
(ha) 1ha =10000m? 10000
KkuToMerap ksampatan | 1Km? =1000mx1000m 2 1km? T
(km?) 1km?2 =1000 000 m? 1000000
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Kazatu yuenunuma aa nmocroje ¢popMylie 3a u3padyHame MOBPIIMHA U IPYTUX MPABUIHUX QUTYpa, Kpyra,
EJIMIICE | CJI., KOje he y4uTH y cTapujuM pa3peanma.

TpaxxuTu o7 yueHHKa J1a ©3Mepe TMMEH3H]je MOBPILIMHE JIMCTa nanupa. Harmacutu aa je moBpi mamnupa
[IPaBOYTaoHOT OOJIMKA U TPAKUTHU Ja OJpe/ie MOBPILUHY jeTHE HerOBE CTpaHe M0 M03HATO] (HOpMYIIH.

TpaxxuTu o yueHHKa J1a HeKe 0/1 JOOMjeHUX pe3yiTara Mepema u3pase y pa3inuyuTiM jeANHUIIAMA.
[TpoBeputu pe3ynraTe U yKa3aTu Ha €BEHTYAJIHE IPEIIKe.

Mu 3ay3umamo JIe0 MpoCcTopa, ako U Tella OKO HAC. Y3 OBY M3jaBy OTpaHMYABaTH PYKOM Pa3InyUTe
npenmerte. [TocebHo ce 3aapkaTu Ha TeauMa O0JIMKa KOLIKE U KBajpa (Kiura, NepHULIa, TyMHIIA.. ).

O6jacHUTH TI0jaM 3ampeMUHE Kao0 Mepe MPOCTOpa Kora TeJo 3ay3uMa.

Harnmacutn na je 3ampemuHa wu3BeleHa (u3Muka BeIMYMHA M Ja j€ JeAMHMUIA 32 3alIpeMUHY Y
MehyHapoaHoM cucTeMy Mepa KBaapaTHH metap (M?), Te 1a je HAcTana MHOXKEHEM TPH jEIHHHUIE

nyxuge (M = mxmxm).

Hanucatu u o6jacuutu dpopmyne 3a 3arpeMuHy KOIKe U KBaapa. (Tabena 2.7).

I'eomerpujcka
PHy Cnuka 3anpemuHa Hyxune
dburypa
a a — cTpaHuIe
Komka V =2a° paHHL
KOLIKE
a
a
" a,buc—
KBanap V =abc CTpaHHULIEC
- b KBaJzipa

HaBectu Hajuenthe kopuirhene jequHulle 3anpeMruHe U BUX0BE oJHoce (ci1. 2.8 u Tabena 2.8).

1m

I m

1dm’

1 dm

I'm | =1 dm
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Ocrtarne jenuHuIe 3a
3alpEeMHUHY

OnHocu OnHocu

MuTEMeTap Kyouu (mm 3)

1mm?® =0.001mx0.001mx0.001m

3 _ 3
1mm? = 0.000 000 001 m’ 1m®=1000000000 mm

nentumerap ky6rn (cm®) | 1cm®=0.01mx0.01mx0.01m

1m? =1000000cm?

musaarap (ml) 1cm?® =1ml =0.000 001 m?®
neunmerap kyouu (dm?®) 1dm® =0.1mx0.1mx0.1m 1m?® =1000dm?
autap (1) 1dm® =11 =0.001m°® 1m® =10001

150

M T 3

a8

4

Harnacutu na je 3anpemMuHa Tena jeqHaka 30Mpy 3anpeMiHa CBUX HETOBUX
JIeJI0BA.

Kazaru yyennnmma na nocroje popmyie 3a 3anpeMuHe U IpyTuX MPaBHIHUX Tela,
KyTJje, BajbKa, MUpaMuje Koje he yauTu y cTapujuM paspeauma.

OO0jacHATH YYCHHIIMMA JiIa TaCOBH HCIyHaBajy mMocyny (3aTBOpEHY) y KO0joj ce
HaJlase, 11a UM j€ 3allpeMHUHa jeIHaKa YHYTPallbOoj 3alPEMUHH MTOCY/IC.

[TokazaTu y4eHWUIIIMAa MEH3Ypy U TpPEJIHBHH CYJ Ka0 MHCTPYMEHTE 3a MEpeHe
3anpeMuHe TeyHocTd (ca. 2.9 m 2.10). Ob6jacHuTH Kako ce MOMohy HmHX Mepu
3alpeMrHa TEYHCTH M YBPCTHUX Tela.

Harnacutu na he mepeme 3ampeMuHe Tela MepemeM HeroBHX AUMEH3Hja U
MEH3ypOM T@poBex0aTh Ha 4YacoBUMa 3a yTBphHUBame TIpaauBa U Ha
1a0opaTopujCKUM BexxOama.

3aBpIIHH 1€0 Yaca

YTBpAuTH pazymeBame MojMa MOBPIIM, MOBPIIMHE U 3npeMuHe. [lutatn yueHuke
Kako Ou M3MepuIIM NOBPIIMHY JINCTA MANUpa Y KOME je HCEYEeH PaBOYraoHH JIE0.

Homahu 3amarak: 3amganu 2.39 u 2.40.

W3mepuTH 3anpeMUHy HEKOT Tena 3 jomahuHcTBa (00I1Ka KBaIpa).

Pehn yuennnmma na 3a HapeqHH Yac TIOHeCy KyrJie Koje uMmajy koa kyhe (kimkepe
U CJIMYHO).

IIpoBepa ocTBapeHHX Ucxoaa

— Yd4eHHIIM ce MpUIpKaBajy MpaBUIIa 3a HCIIPABHO MEPEHHE Ty KHHE.

— HaBenenu pasno3u 300T KOjuX ce MepeH-e TOHABJbA BUIIIE ITyTa.

— Tauno y3pakeHu pe3yaTaTi Mepema y TpaKeHUM jeIUHUIlama.

— HcnpaBHo npoliemeHa rpeiika Mepema U MpaBUTHO 3alliCaH pe3yaTaT Mepema.
— TabenapHo npukazanu pe3yiaTaTH Mepema.

EBanyanuja

— Jla i cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla i cy cBM yYeHHII OWJIM aKTUBHU MJIM CaMO TIOjeHH?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(ia)?
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Jla mu cam 0BOJbHO Quiekcubunan(Ha)?

[lITa cam Morao(;1a) apyrauuje na ypagum?

Jla mu cam ocTBapuo(Jia) MocTaB/beHE IIHIbEBE?

Jla 1 ce Ha yacy AeCuiIo yuewe?

Ja i cy yuyeHuI ocTBapuiu aedunucane ucxonae?
IITa 1 xako gape?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJIHU BPOJ YACA: 7
HACTABHA TEMA Mepeme
HACTABHA JEJUHULIA [ToBpminHa. 3anpemuna
THUII YACA MOHaBJbame, YTBphHBame, MpoBepa 3Hamka
METOJE PAJIA JIMjAJIONIKA, TEKCTyalTHA
ObJINIA PAJTA (pOHTATHH, TPYITHH, WHIUBUIYATHHA

HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

IJb U 3AJJALIA YACA
[{urbeBu yaca cy yTBphuBama 1 npoBepa 3Hama o

— IOBPIIVHH,
— 3alpEeMHHH,
— Mepemy MOBPIINHE U 3alIPEMHUHE.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy aa:

— o0jacHU MOjMOBE MOBPIIMHE U 3alIPEMUHE,

— KOPHCTH jeIMHUIIE 32 OBPILUHY U 3allpEMHHY,

— TIpeTBapa jeJMHUILIE 3a MOBPIINHY U 3aripeMuny (Behe y mame u 00pHYTO),

— KopucTu (opMyIly 3a MOBPLIMHY KBajpaTa U MPaBOYraoHUKa,

— KopHcTu (OpMYITy 3a 3allpeMHUHY KOIIKE M KBaJpa,

— pelaBa payyHCKO-IIPOOJIEMCKE 3ajlaTkae KOjU Ce OJJHOCE Ha MOBPIIMHY M 3alpeMHUHY y3 NpPUMEHY
CTEUYEHOT 3Hama U3 MaTeMaTUKe.

MEBYIIPEAMETHE KOMIIETEHIIHUJE:

— KOMIIETEeHH]a 32 YUeHe,

— pajx ca nojaruMa u nHdopmarmjama,
— pemraBame mpoodiema,

— KOMYHHKallH]ja,

— capaama.
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HenoBu vaca AKTUBHOCTH HaCTaBHHKA AKTUBHOCTH yYCHHUKA
YBOIIHU aHanmsupa nomahu 3agarak CIIyIIajy ¥ OATOBApajy
WCTHYE IMJb Yaca 1 3Ha4aj
NPUMEHUBOCTH HAYYEHOT
TJIaBHU MOCTaBJba MUTaka U KOMEHTapHILE MaXJbUBO CIYIIAjy, PETO3Ha]jy, TOBE3YjY U

OZITOBOPE MIPUMEBY]Y

KOpUTYje U BpeaHyje YHUTajy TEKCT TaajaTka, youaBajy npooiem,
aHaJM3UPajy, apryMEHTY]y CBOj€ MHUILbCH:E

mudepeHImpa 3aXTeBe y CKIIaIy ca 1pajy, apry Yy €BOJ ’
3anucyjy popmyine, IpuMesbyjy 3Haama 13

HalperoBamkbuMa yUeHHKa U 00JIUKOM MaTeMaTHKe (1OroBapajy ce i HCKYTY]y y OKBIl

pana (ppoHTATHO WK TPYITHO) A pajy JHCKYTYIY Y Py
rpyre)

NpaTH, TOAp)KaBa, ycMepaBa H .

pati, TIO/p » YOMEP oOpa3naxy 100HjeHa pemema

BpelHyje paj yueHHuKa (Tpyrme )

YKOIIMKO TIOTPEHO TPpake J0AaTHA 00jallkema
3aBPIIHU aHaJIM3KMpa CBeHTYyalIHE MOTEIIKONe KOje | M3HOCE 3amaxama , KpUTUYKU IPOIICHY]Y CBOje

Ce OJIHOCE Ha pa3yMeBambe U IPUMEHY 3ajarame

Hay4eHOT . . .
HABOJIE [10]MOBE YMjUM YCBajambeM U OIMCUBAE

3anaje momahu 3agaTak nMajy rotenrkohe
3aIUCyjy

TOK YACA

YBoauu 1eo yaca

ITpoauckyroBaT nomahe 3agaTke.

T'J1aBHM 1e0 yaca

Kpo3 nurama n onrosope:

— ITOHOBUTHU HAYYCHO,

— YTBpPAMTH CTE€YEHA 3HAKA U

— HPOBCPUTHU CTCUCHA 3HAKbA YUCHUKA O JOCAda HAYUYCHOM O MCpCHHUMaA, 1moceOHO 0 MCPCHBY
MOBPIINHE U 3aIIPEMUHEC.

Ypaautu 3aparak 2.4. V3pasuTi HaBe/leHEe OBPIIMHE Y TPAXKEHUM jeJUHUIIAMA!

12.2mm? =

m?, 0.45m? = dm?, 1450cm? =

m? " 11.5dm? = cm?.

122 mm?=0.000 012 2 m?, 0.45m?=45dm? 1450cm?=0.145m? 11.5dm?=1 150 cm?

Ypanuru 3agarak 2.6. 13 nmnarna crpanuna a =50cm u b =40 cm. Muuna je ucekiia KBaJpaTHH 10
ctpanuie ¢ =30 cm. Konuka je moBpimHa ocrarka rnjaaTHa?

Tpu yuenuka onzapelyjy: noppuny niatHa S; = ab, uceuka S, = ¢?, M noBpmMHY OcTaTKa S = S-S, =ab —c? =1100cm?.

3ajarak pemuTy ca 1 6e3 mapluyjalHOT U3pavyyHaBamba U Ka3aTH aa je 6osbe gohu 1o kpajme Gopmyrie na u3padyHaTy TpaKeHy
BEJINYNHY, HETO PauyHATH A€O IO JIEO.
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Ypaautu 3aparak 2.9. M3pazutu HaBeeHE 3alIpeMUHE Y TPOKCHUM jeMHUIIAMA .

300ml = mm?, 1.2mm? = m?, 22.5m® = dm?,

2650cm® = m?, 0.15m?® = mm?, 250dm?® = cm?,
121 = dm?.

300 ml = 300 000 mm?, 1.2 mm?® = 0.000 000 001 2 m®, 22.5 m® = 22 500 dm®, 2650 cm® = 0.002 65 m°,

0.15 m* = 150 000 000 mm?®, 250 dm?® = 250 000 cm?, 1.2 1 = 1.2 dm”.

Ypaautu 3aparak 2.11. Mamune 3a JbymTemne Kpomnupa y GadpuIiiy yurca CKuaajy ca KpoMIIUpa ciioj

umja je nebibrHa NpubIMKHO 2.5MM. Ako mpocedan kpommup uMa noepiuHy 210 cm?, a 3anpeMuHy

240 cm®, ompemuTH MPOIEHAT 3aNpeMUHe KPOMIIAPA KOjH Ce KOPUCTH 3a YUIIC. 3aHEMAPUTH PA3IUKy

MOoBpIIMHA HEOJbYHITCHOT 1 OJbYIITCHOI' KPOMIIMPA.

VyeHHK KOju 3Ha YeMy je jefHaKa 3ampeMuHa HeuckopuurheHor kpoMnupa, padyHa je V, = Sd.

Vv, -V
Jpyru y4eHnuk ozapeljyje TpaxxeHH nporeHaT p = lV 2100 % ~ 78 %.
1

3aBpPIIHHU J€0 Yaca

HpOI[I/ICKYTOBaTI/I CBCHTYAJIHC I'PCIIKE Yy U3PpAan 3a/JaTaKa.

Jomahu 3amarak: 3amanu 2.43 u 2.47.

IIpoBepa ocTBapeHHX Ucxoaa

— Iloka3aHo pa3ianKoBame 10jMOBA IMOBPIII U MOBPIIMHA.

— MHcnpaBHo neduHKCcaH NojaM 3alpeMHUHE Tela.

— IlIpeno3nate popmyse 3a MOBPLIMHY PAaBOYraHOKA U KBaApaTa.

— Ilpenoznate popmyne 3a 3anpeMHHY KOIIKE U KBaJIpa.

— HaBeznene mepHe jenquHMIIe y KOjUMa C€ U3pakaBa BPETHOCT MOBPIIMHE U 3alIPEMHUHE.
— TauHo HaBeieHa pU3MUKA BEIMYMHA KOja CE MEPH MEH3YPOM.

EBanyanuja

— Jla nmu cam MoTuBHCcao(J1a) YICHUKE 32 YUeHe?

— Jla nu cy cBUM y4eHUIIM OMIIM aKTUBHU WA CaMO T0jeAHHH?
— Koje remkohe cy ce nojasuie?

— Kako cam ux pemasao(ia)?

— Jla 1 cam noBOJBHO (priekcuOmnan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaam?

— Jla nu cam ocTBapuo(J1a) MOCTaB/beHe UJbeBe?

— Jla nu ce Ha 4acy Jecuiio yueme?

— Jla nu cy y4eHHIIH OCTBapWIH JehuHUCAHE UCXOoae?

— Irta 1 kako name?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 8
HACTABHA TEMA Mepemwa
HACTABHA JEJIUHHUIIA Maca 1 ’eHO Mepeme
THUITI YACA OO0pana
METOJE PAIA MOHOJIOIIIKA, IUjaJIONIKa, AEMOHCTPAIIMOHA U IPAKTHYHA
ObJINIA PAJTA (dpOoHTaTHH, TPYITHHA, UHIAUBUIYATHA
HACTABHA CPEJACTBA yIIOGHUK, TPAKTUKYM, Pa3IHUUTE Bare
OUJb U 3AJALIN YACA

VYno3HaBame YUCHHUKa Ca:

MaCOM Kao MEPOM MHCTPHUX ocobuHa TCIa,
- jeILI/IHI/II_[aMa 3a MCPCHLC MACE,

ocobOMHaMa Mace.

UCXOIU

VYyenuk he Ha kpajy yaca OUTH y cTamwy Ja:

MOBE3Yje Macy ¥ UHEPIH]Y,

HaBeJle 0coOMHe Mace Kao (pU3MUKe BETUYHHE,
u3pasu Macy oaroBapajyhom jeaunuiiom Sl cuctema, npeTBapa Behe jeIUHUIIE 32 Macy y Mambe U

00pHYTO,

MPaBUITHO KOPUCTH ypehaje 3a Meperme Mace (aHaTUTUYIKOM U IUTUTATHOM BaroM), ouuTa OpojHy

BPEIHOCT MEPEHE BEJINYUHE,
MIPOLIEHU TPELIKY MEpema.

MEBYIIPEAMETHE KOMIIETEHIHHJE:

KOMHCTCHI/Ij a 3a YUCH:C,

pax ca mojganuma u uHpopmaiujama,

pelaBame mpobiema,
KOMYHUKaIHja,
capajma.
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JlemnoBu yaca

AKXTHBHOCTH HacTaBHHKA

AXTHUBHOCTH YUYCHHKA

YBOJIHU aHaynm3upa goMahu 3a1arak oOpasznaxy periema
KpO3 MUTamkba U IPUMEPE YBOIU 0JITOBapajy U HaBOJIE IPUMEPE U3
YUCHHUKE Y HOBY TEMY CBAKOJIHEBHOT JKUBOTA
TJIaBHU npUMepUMa HaBOJMW YYCHHKE Jla HA | aKTUBHO CIIyINAjy, OATrOBapajy,
OCHOBY COIICTBEHUX HMCKYCTaBa J1a] .
y Y ayy MOCTYIIajy MO YIIYTCTBY 3a MPaKTHUHE
OJITOBOPE M U3BE/Yy 3aKJbYUKE .
aKTHUBHOCT, TOCMATPajy, Mepe,
Jlaje MHCTPYKIIH]je 3a jeTHOCTaBHE o0janrmaBajy, 3aKJby4yjy, yue u
JeMOHCTpaluje (MpaKTUIHe . .
NPUMEY]y paHHje HAy4eHO
AKTUBHOCTH)
. 3aIHCY]y U PTa]
JNeQUHHUIIE U OITUCYje Macy Kao YJy u apragy
($U3NYKY BEINYUHY
YIIO3HAje UX Ca MEPHUM jeJIMHHUIIaMA
o0jammaBa HAYMH MEpema U
TAYHOCT MEPHOT HHCTPYMEHTA
HarJjiaiaBa u HCTUYE
NpaTH, CIIyIlla ¥ KOPHUTYje
3aBPIIHA KpO3 MUTamka U U3pajy 3a7aTKa CIylajy, pa3MuIlIbajy, 1a]y OJITOBOPE 1

MOHABJbA HAJBAYKHH]E MTOJMOBE O
KOjuMa je OMJI0 peur TOKOM Yaca

Bpe/IHYje

3ajaje noMahu 3aaaTak

3aIucyjy

YBoaHuu 1e0 yaca

TOK YACA

[IponuckyroBatu fomahu 3aarak.

KpOS IMUuTamkba U OAroBOPEC MOACETUTH YYCHUKE Ha JO0Caga HAYYCHO

I';1aBHM 1e0 yaca

Kpo3 pa3roBop ydeHUKe MOACETUTH JIa je TexKe:

- MOKPEHYTU KaMHOH HEro ayToMOOWJI, TeXKeE ra je U 3ayCTaBUTH ako ce Beh kpehe,

- IOKPEHYTH, UJIH 3ayCTaBUTHU Behy 011 Mame KyTJje, ako Cy O/ UCTOT MaTepujaa,

- IOKPCHYTH WJIN 3ayCTaBUTHU KYTIIY O I‘BO)Kha HETO KYyI'lly 01 ApBETA, HAKO CY UCTC BCIIMYNHC.

HaBecTH ydyeHHKE HA 3aKJbY4YaK Ja

CYIpPOTCTaBJbamkhe MPOMEHH Op3HHE, Tj. MHEPTHOCT, 3aBHCU O] BEJIMYMHE TeJla U CYICTaHLHUje O Koje je

carpaheno. UHepTHH]a Tena ce BUIIIE CYIIPOTCTaBIhajy MpoMeHaMa Op3uHe.

Harmacutn Ja 01 THEPTHOCTU TCJIa 3aBUCHU IbUXOBO IMMOHANIAKC HAKOH Cydapa ¢ca APYrum TCJIOM.

YdeHunu 1eMOHCTPHPAjy U JMCKYTYjy UEOHE Cyape ca PacloIOXKUBUM KyTiaulama.

Kaszatu: Maca (M) je Mepa mHepTHOCTH Tenaa. [pyrum peunma, Teja Behe mace cy mHepTHHMja ma ce

BHIIIE CYNIPOTCTAB/bAjy IPOMeHaAMa Op3HHe.
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Harnacutu na:

— oxapeheHa KOJIMYMHA CYIICTAHIIM]€ UMa UCTY Macy 0e3 003upa Ha TO Yy KOM ce 00JIMKY HajlasH, Tj. Koje
je Temno of me carpal)eHo.

— €€ Maca T¢jia HC MCHba IIPOMCHOM arperaTHor Cramba u
- L[aje Maca CJIOKCHOI' TCJIa jez[HaKa 36I/Ipy Maca CBUX HBbEIroBUX JCI0BaA.

Harnacurtu na je maca ocHOBHa ¢u3nuKa BennunHa y Mel)ynapoaHom cucteMy Mepa U /1a je jeIMHHLA Mace
y oBoM cuctemy kuiorpam (kg).

Hagectu Hajuemrhe kopumheHe jefuHUIE 32 Macy U lUXOBE oJfHOCE (Tabena 2.9).

OOjacHUTH ITa je €TaJIOH Mace U I/ie C€ Halla3u U CIO0KEHOCT HajHOBHje NePHUHULM)E jeTHOT KUJorpama
Kojy he pazymeTu y cTapujum paspeauma.

Ocrane jeauHMIIE 32 Macy OnHocu Onnocu
1mg =0.001g 19 =1000 mg
MuIHTpam (mg) 1mg = 0.000 001 kg 1kg =1000 000 mg
19 =0.001kg 1kg=1000g
rpa (g) 1g =1000mg 1mg =0.001g
ToHa (t) 1t =1000 kg 1kg =0.001t

O06jacHUTH HaYMH MEpema Mace BaramMa — KoJ JUTMTaJIHe Maca je UCIIMcaHa Ha IUCIUIE]Y, a KO/l aHaIUTUYKe
je jemHaka MacH TeroBa Koju ypaBHOTeXaBajy Teio (m, =m, +m, +m, +m, +m;).

a)

O6jacHUTH 1@ ce 3a TAYHOCT aHAJTUTHYKE Bare y3uMa IMOJIOBUHA Mace HajMamer Tera, a JTUTHTAHE KOpakK
nocyenkbe udpe Ha TUCTIIE]Y.

Yyenuiu MEpPC MaACC PA3JIMYUTUX TPpCAMETA U 3a1mcyjy TAa4YHOCT Bare.

3aBpPUIHHU 10 Yaca

Kpo3 nutama mpoBepuTH YCBOJEHOCT M3JI0KEHOT TPaInBa.
[TpoBexbatu 3agarax 2.5.

Jomahwu 3amarak: 3amgamm 2.55 u 2.56.

IIpoBepa ocTBapeHHX UcxXoaa

— Ha ocHoBy npumepa ycnocraBjbeHa Be3a u3Mel)y Mace Tena ¥ HHEPTHOCTH.
— Tauno HaBezieHe 0cOOMHE Mace Kao (PU3NUKE BETMUMHE.
— TauHo U3BpLIEHO NpeTBapame Behux jeIuHNIIA 32 Macy Y Mambe 1 OOpHYTO.
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- I/ICHpaBHO HU3BPUHICHO MCPCHC MACC TCJIa aHAJIOTHOM U JUT'MTAJIHOM BaroM.
— TauHo pemeH jeqHOCTaBaH 3a/1aTak.

EBanyaumja

— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUeHme?

— Jla nm cy cBM YYCHHIIM OWJIM aKTUBHU WJIH CaMO T10jeANHM?
— Koje remkohe cy ce nojaBuiie?

— Kako cam ux pemasao(iia)?

— Jla nmu cam noBoJBHO (priekcuOmnan(Ha)?

— IlIta cam morao(J1a) npyrauuje 1a ypaaum?

— Jla 11 cam ocTBapuo(Jia) MocTaB/beHe IUJbeBe?

— Jla 1 ce Ha yacy Jecuiio yuemwe?

— Jla nu cy yueHun octBapuin neduHucaHe ucxoue?

— Ilra u xako game?
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IIpunpema yaca

PU3UKA

PA3PE/: VI PEJIHU BPOJ YACA: 9

HACTABHA TEMA Mepemwa

HACTABHA JEJIUHHULA Onepanyje uzmely buznukux BenuuuHa. Muoronudpenu 6pojesu.

I'pemike Mepema. Cpeiba BpEHOCT MEpeba.

THUII YACA Obpana
METOJE PAJIA MOHOJIOIIIKA, JTjaJIOIIKa
ObJINIHA PAJJA (bpoHTaNHU, TPYITHU, UHAUBUAYAIHU

HACTABHA CPEACTBA YIIOSHHK, TPAKTUKYM, PasIMYUTA MEPHU HHCTYMEHTH

Wb U 3AJIALIA YACA

VYno3HaBame YUCHHUKa Ca:

MpaBWIMMa cabupama, 04y3UMamka, MHOKEHA U JIeJbeha GU3NUKUX BEJINYNHA,
HAUYMHOM 3aIllUCHBamba (U3NUYKUX BEINYHMHA,

MIPaBUIMMA Meperma (PU3HUKUX BEJTUUMHA,

CpeAmoM BpeAHOoIINY MepeHe BeTHUYUHE.

UCXOJIE

VYyenuk he Ha kpajy yaca OUTH y cTamy Ja:

KOPHCTH TIpaBuIia cabupama, 01y3UMama, MHOKEHA U J1eJbeha GPU3NUKUX BEINYMHA,
MPaBUIIHO 3anuiie (U3NYKy BEIUYUHY,

MpPero3Ha UCIIPABHO U3BPIICHO MEpPEHHE,

HaBeJIe Y3pOKe KOjU JJOBOJIE JI0 MOjaBe rpelraKa mpu MepemYy,

HamuIle ¥ IpuMeHu GopMyIly 3a Cpeilby BPEIHOCT MEPEHE BEJINYMHE.

MEBYIIPEAMETHE KOMIIETEHIIUJE:

KOMIIETEHIIH]a 32 YUeHe,

pax ca moganuma u uHpopmanujama,
peliaBame mpoodiema,
KOMYHUKaIHja.
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JlemnoBu yaca

AKXTHBHOCTH HacTaBHHKA

AKTHBHOCTH YUYCHHKA

YBOJHU

aHaynm3upa goMahu 3a1arak

[I0CTaBJba MIUTaKka, yCMEPAaBa OAr0BOpE Ha
IIOHABJbAKE 3AIIMCHUBABA BPEIHOCTU
(GU3NUKKMX BEJIMYMHA U HAYUH Mepermba
BpEMEHa, AyKUHE, IOBPIIMHE, 3alIPEMUHE
U Mace

CIIyIlIa U BPEIHYje

CIIYIIajy, Pa3MHIILIbA]y, HABOEC
npumepe, oojalmanajy, Mepe,
3aMmcyjy U OIroBapajy

T'JIaBHHU

o0jamrmaBa, HaryialaBa, HIycTpyje
nprMeprMa MaTeMaTH4Ke oneparyje ca
(GU3MYKUM BeTHMYMHAMA

Kpo3 mpuMepe norceha Ha mpaBuia Koja
CE KOPHCTE MPH 3alMUCHBaY JCIUMATHIX
OpojeBa

HpUMEpUMa U UTAkUMa HABOIN

YUYCHHUKC Ha 3aKJby4daK Ja pC3yJITaT CBAKOT'
MCPCHa HE MOXKC outu MOTIIYHO Ta4YaH

YIIO3Haj€ YYCHUKE Ca MPETopyIeHIM
HAuYMHOM 3aIlliCHBamba OPOJHUX BPEIHOCTH
(GU3NYKKX BEJIMYMHA KOJ€ Ca/IpKe BETUKU

Opoj uudapa.

OIKCYj€ HAUMHE CMambetba IPELIKe PpU
MEpEBY

neUHUIIEe CPEeIEbY BPEIHOCT U 3aITUCYje
bopmyy
3a/1aje 3a7aTak

IpaTH U BpesHyje

aKTUBHO CIyIIajy, pa3roBapajy,
NI0CTaBJba]y MUTAKA, TPUMEILY]Y
paHuje Hay4eHo, 3aI1ucyjy,
yo4aBajy, 3aKJbydyjy, ycBajajy HOBE
cajp:kaje, 0iroBapajy

pelIaBajy jeJTHOCTaBaH 3a1aTaKk

pauyHajy U 3amucyjy

3aBPILIHU

MOCTaBJba THUTama, IPOBEpaBa
YCBOJEHOCT M3JIOKEHOT TPauBa, /1aje
nomMahu 3azmaTak

Jlaje MHCTPYKIMje 3a paj KoJ Kyhe

CITyIIajy, OATOBapajy M MOCTaBJbhajy
MUTaba

YBoaHHU €0 Yaca

TOK YACA

[IponuckyroBaru nomahu 3aiarak.

Kp03 IuTamkba U OAroBope NMNOACCTUTHU YUYCHUKE HaA:

— IIpaBUJIaH HAYHWH 3allMCUBaBba BPpCAHOCTHU (1)I/ISI/I‘IKI/IX BCJIIMYHUHA

— HauuH Mepema BpeMeHa, Ty>KUHE, TOBPIIUHE, 3alIPEMUHE U Mace.
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I';1aBHM 1€0 yaca

HamomenyTH na ce y HeKe MaTeMaTH4Ke orepanuje n3Mely BperHoCcTH (GU3HUYKUX BEIIMYMHA MOTY BPIIUTH
camo 1oJi ojipeheHrM ycloBUMa:

e [lopenutu, cabupatu u OAy3UMaTH c€ MOTY camoO (pU3MUKE BEIMYMHE KOje MMajy UCTy NMPUPOAY U 1A
IIpU TOME CBE BETMUYMHE Tpeda U3pa3uTH y UCTUM jeIUHUIIaMa,

24cm+1m=0.24m+1m=1.24m, 2min —65s=120s—-65s =555,
24cm=2.4dm >1.4dm, 80s<1.5min =90s, 120 ms =0.12s =0.002 min.

L4 MHOXHUTH U ACIIUTHU CE MOT'Y (bl/ISI/I‘lKe BCJIIMYMHE UCTC UM PA3JIMYUTE IMIPUPOIC,

24cmx1.5m=0.24mx1.5m=0.24x1.5mxm=0.36 m?,

2 2 2
2m®  2m 2 m_:4m’ O.SmZEmzo_lm_

5dm 05m 05 m 5s 5 s S

Harnacutu na je MeljyHapoaHUM CHCTEMOM Mepa MPENopydYeH HAa4YMH 3allMCHBamba OpOjHUX BPEIHOCTH
(GU3HYKHX BEIMYUHA KOj€ CaApKe BEIIMKH Opoj rudapa.

L4 3a ACIUMAJIHY O3HAKYy MOT'y a €€ KOPUCTEC TauKa UJIN 3ape3.

e Iludpe ucnpen u usza JenuMaNHe O3HAKE C€ TPYIHUIIY MO TPH, ca pa3MakoMm u3Mmel)y mux. I'pynucame
MOYUIHE O] ICIUMAaJTHE O3HAKE.

e Op verupu nudpe wcmpen WM u3a JESIUMATHE O3HAKE jeJHA ce Hajuemrhe HE o/Baja, a MOXE ce U
OJIBOJUTH.

JlaTu mpuMepe UCIIpaBHOT M HEMCIPAaBHOT 3aruca Opojesa (Taebna 2.10).

HcrpaBHO ITorpemno
12 234 342 12,234.342 wmm 12.234,342
21.345 342 13 wim 21,345 342 13 21,34534213 wmm 21.34534213
8432 nnu 8§ 432

[lutatu yuyeHuKe na M MHCIIE Ja je Pe3yJITaT Mepema MOTIIYHO TayaH aKo je MOCTyMaK Meperma MCIpaBaH.
Hasectu npumepe:

upuna cTona HEe MOpa OUTH MCTa HA PA3IMYUTUM MECTHMA,
Maca kojy nokasyje IuruTaiHa Bara, HIlp MO>ke OUTH U , alld Bara He MOe TO Jia IPUKaXe U CII.

Kpo3 nuckycujy HaBecTH ydeHUKE Ha 3aKJjbydaK Jla je pe3ylTaT CBAaKOI MEpema j€ Mame WU BHUIIE
HEU3BECTaH, OJJHOCHO HE MOKe OUTH MOTIYHO Ta4yaH.

Harmacutu na ce kBanuTeT Mepema Moxke moBehatu kopuiihewmeM onroapajyhux meroga — HIp. 00Jbe
MEpPHUTH TYXKUHY JeCEeT KOopaka Ia MOAEIUTH je ca JeceT HEr0o MepUTH JAYKHHY camo jeHOT Kopaka.

Y1o30puTH ydeHUKE 1a c€ MOpajy MakCHMaJHO m30eraBaTu rpyoOe rpemike (MpeBuan) — Ha CKajle MEPHUX
HHCTpyMCHATa Tp663. ricgaTu moAa IMmpaBUM YIJIOM, BpCIHOCT IMOJCOKa Ha CKaJlk MOpa 6I/ITI/I IIa>XJbUBO
onpeheHa u CINYHO.

Pehu na ce kBammere Mepema MoXe MoBehaTH HEroBHM IMOHaBJbamkeM. Kao Hajmoy3naHuju pesynrar
Mepema y3uMa ce Cpe/ilba BPeJHOCT ITOHOBJHEHUX MEPEHha
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X+ X, +X
Xy = ! ; :
Haectu npumep u3 tabene 2.11.
d,[mm] d, [mm] d, [mm] d,, [mm]
801 802 805 802.7
d, = 801+ 822 +805 mm = 802.7 mm.

Harmacutu na ce HEM3BECHOCT Yy PE3ylITaTy MEpema H3paxkaBa MPEKO rpeliaka Mepema — ancoIyTHe H
peJiaTHMBHe rpelike o kojuma he yuutu Ha cienehem yacy.

3aBpIIHHU €0 Yaca

Kpo3 nurama mpoBepuTH YCBOJEHOCT M3JI0KEHOT TPaINBa.
[TpoBexOaru nmutame 5.2.

JHomahu 3anarak: [Mutama 5.3, 5.5 u 5.6 u 3agatak S.1.

IIpoBepa ocTBapeHHX Ucxoaa

— HcnpaBHO npuMemeHe MaTeMaTHIKe onepalyje ca GU3NIKIM BeTHIMHAMA.
— Habpojanu y3pouu HacTajama rperaka npu Mepemy.
— Tauno ozxpehena cpema BpeIHOCT MEpEHE BEITMUUHE.

EBanyanuja

— Jla nmu cam MoTuBHCao(J1a) YICHUKE 32 YUeHhe?

— Jla i cy CBM y4€HHUIIM OWJIM aKTUBHH WJIM CaMO TIOjeTMHU?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(ia)?

— Jla 1 cam noBOJBHO (priekcuOmnan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaam?

— Jla 11 cam ocTBapuo(J1a) MOCTaB/beHe IUJbeBe?

— Jla nu ce Ha yacy Jecuiio ydeme?

— Jla nu cy yueHun ocTBapuin neduHucaHe ucxoae?

— IlIra u kako name?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PEZ: VI PEJIHU BPOJ YACA: 10
HACTABHA TEMA Mepeme
HACTABHA JEAUHHUILIA Maca. Onepanuje u3mely pusnukux Bennanna. Maorouudpesnu
OpojeBu.
THUII YACA [IOHaBJbaE, YTBphUBame, IpoBepa 3Hamba
METOJE PAJTA JIjasiolKa, TeKCTyaaIHa
OBbJIMIIN PAIA (bpoHTaNHH, TPYITHHA, UHIUBUAYATHH
HACTABHA CPEACTBA YHOEHUK, IPaKTUKYM
HOUJb U 3AJTALINA YACA

[TupeBu yaca cy yrBphuBama 1 IpoBepa 3Hama o:

— Macu,

— onepanujama usmel)y pusnukux BeauumHa,
— HayuHy Nnucama MHOroIudpeHux opojena,

— Tpelkama Mepemna,

— Cpeam0j BPEAHOCTH Mepema.

UCXOIN

Ha kpajy yaca yuenuk he OutH y cramy ja:

— nedunwuie macy,

— HaBeZle 0COOMHE Mace Kao (hpru3NUKe BeTUYMHE,

— TPUMEHU NPaBUIJIaH HAYUH MEPEHE Mace aHATMTUYKOM BaroM,

— TPaBWJIHO 3aIUIIIE BPEJHOCT U3MEPEHE BEINYMHE,

— TPUMEHHU IpaBHUJIa MATEMAaTUYKUX OMNepalrja ca GU3NYKUM BeIHUMHAMAa,
— TIpeTBapa MepHE jeluHule Behe y Mawbe U 00pHYTO,

— pelaBa KBAIMTATHBHE U pAUyHCKE 3a/IaTKe.

MEBYINPEIMETHE KOMIIETEHIIUJE:

— KOMIIETCHH]a 32 yUeHe,

— pajx ca nojaruMa u nHdopmarmjama,

— pemaBame npobiema,
— KOMYHHKallWja,
— capaama.
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JlenoBu yaca

AKTUBHOCTH HAaCTaBHUKA

AKTHBHOCTHU yYEHHUKa

YBOJIU KoMeHTapuie nomahu 3amatak CIIyIIajy, 00pa3naxy u
oJIroBapajy
WCTHYE [IWJb Yaca U BXHOCT YTBpUBama
Hay4YeHOT U3 00JIaCTH Mepema
TJIAaBHU MOCTaBJba MMUTaba, HABOH IIPHUMEPE, CIIyIajy, OAroBapajy Ha MHUTamba,
Tpaku 00jalImbemha, yeMepaBa AUCKYCH]Y, o0pa3naxy, OMuCYyjy, HAaBOJC
MOTCTHYE YYCHUKE Ha Pa3MUIILIBAILE , KapaKTepUCTUKE, TIOBE3Y]Y U
MIPUMEHY HAy4YEeHOT PUMEHbY]y HAYUCHO Y
pelaBamby KOHKPETHHX 3a/1aTaKa
nudepeHImpa 3axTeBe y CKIany ca :
Y aKTHBHO YYECTBY]Y Y aHAJTH3U
HalpeI0BamkeM YICHUKA
3ajaTaka
[IPaTH ¥ BPEIHYje Pajl YICHUKA
aBPIIHU aHaym3upa norenikoha u Hajuenthe rpemike | U3HOCE CBOje YTHUCKE

KOj€ Cy ce jaBuJie TOKOM M3pajie 3a7aTaka

3anaje qomahm 3amarak

3aIucyjy

YBOJAHM J1€0 Yaca

TOK YACA

ITpoauckyroBaT nomahe 3agaTke.

T'J1aBHM 1e0 yaca

Kpo3 nurama n onrosope:

— IIOHOBUTHU HAYYCHO,

— YTBpPAMTH CTE€YEHA 3HAKA U

— TIPOBEPHUTHU CTEUCHA 3Hama YUEHHUKA O J10CaJla HAyYeHOM O MepemuMa, MoceOHO 0 Mepemy Mace,
ornepanujama n3Mel)y Gu3NUKNX BeIUYMHA, MUCalkby MHOronuppeHnx OpojeBa, rpenkamMa Mepema 1
CPeN0j BPEAHOCT MEpema.

Ypanutu 3aaatak 2.22. Oko 70 % jpynckor opranuzMa yuH# Boja. Komka je Maca Bojie y YOBEKY Mace

75 kg?

m
—~100% = 70 %,

mC

m, =0.7m, =52.5kg.

Ypanuru 3agarak 2.23. Ha jensHom Tacy Bare ce Hanase jBa Tera Mace M, = 20MQ u 1o jeaaH ter Mace

m, =1g, m, =500mg u m, =100 mg. Konuko kyrimma mace no m =40mg Tpeba CTABUTH Ha IPYTH Tac

na 6u Bara Omiia y paBHOTEXH?
Jenan yuyenuk ogpehyje macy terosa m, =2m; +m, +m; +m, =1640 mg.

m,

Jpyru yaenuk oapehyje 6poj Kyriuia Koju uX MOKe YPaBHOTEKHUTH N = — =41,

m
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Ypaautu 3aparak 2.25. Pemurtu cneaehe nmpobaeme (pesynrare uzpasute y OWIO KOJUM jeTUHHAIIAMA):
a) 1h-20min +500s=, 6) 2.5min +355—420ms =, B) 1.22cm —6.2mm+ 0.25dm =,

r) 0.55m+1.42dm—-520mm=, 1) 5.2cm? —440 mm? +0.12dm? =,
) 1.25m?* —95.4dm? +1000 mm? =, e) 0.451 —150 ml +0.24 dm® =,

%) 0.0122m* +1.2dm® —5400cm® =, 3) 12.5cm x6.8mm =, u) 0.042mx 22.5cm =,
1) 0.25mx1.3dmx52.5cm =, k) 40.2mm x 2.2cm x 0.15dm =,

1) 25g+400mg -0.02kg =, 55) 0.2t—-120kg +1500g =.

CBakH 7ieo 3a/1aTKa pellaBa APyry yUeHHK

a) 1h-20min+500s=40min+500s = 2400s+500s = 2900s = 48 min 205,

0) 2.5min+35s—-420 ms=150s + 355 -0.42s =184.58s = 3min 45580 ms,

B) 1.22cm—6.2mm+0.25dm=1.22cm-0.62cm +2.5¢cm = 3.1cm,

r) 0.55m+1.42dm—-520 mm=5.5dm+1.42dm-5.2dm =1.72dm,

a) 5.2cm? —440mm? +0.12dm? =5.2cm? —4.4cm? +12cm? =12.8cm?,

B) 1.25m? —95.4dm? +1000 mm? =125dm? -95.4dm? +0.1dm? = 29.7 dm?,

€) 0.451-150 ml +0.24dm? = 0.45dm* —0.15dm? +0.24 dm*® = 0.54dm?,

%K) 0.0122m®+1.2dm* -5400cm?® =12.2dm?* +1.2dm* —5.4dm? =8dm?®,

3) 12.5cm x 6.8mm =12.5cm x0.68cm =8.5cm?,

1) 0.042m x22.5cm =0.42dm x 2.25dm = 0.945dm?,

j) 0.25m x1.3dm x52.5cm = 2.5dm x1.3dm x5.25dm =17.0625dm?* ~17.1dm?,
k) 40.2mm x2.2cm x0.15dm = 4.02cm x 2.2cm x1.5cm =13.266cm® ~13.3cm?,
1) 259g+400mg-0.02kg =25g+0.4g-20g =5.49,

b) 0.2t—120kg+15009g =200 kg -120 kg +1.5kg =81.5kg.

3aBpUIHHU 10 Yaca

ITpoauckyTOBaTH €BEHTYaAIHE TPEILIKE y U3paau 3a/1aTaKa.

Jlomahu 3amarak: 3amanu 2.57 u 2.61.

HpOBepa OCTBApPECHHUX HCXO0/A

— Tauum OATOBOPH HA MUTAKkA U PCHICHU TCCT 3a/ldll U3 IIPAKTUKYMaA.
- Bpe,Z[HOBaI-BC pa3jInuuTUX HUBOA HOCTI/IFHyha Ha OCHOBY Ta4YHUX OAIrOBOpa Ha ;[I/I(I)epeHquaHe
3aXTCBC Y OKBHUPY PAYYHCKOT 3a/1aTKa.

EBanyaumja

— Jla 11 cam MoTHBHCA0(J1a) YICHHKE 32 yUCHe?

— Jla nu cy cBM y4eHHIIM OWJIM aKTUBHU WJIH CaMO T10jeANHH?
— Koje remkohe cy ce nojasuie?

— Kako cam ux pemasao(iia)?

— Jla 1 cam noBOJbHO (priekcuOmIan(Ha)?

— IlIta cam morao(;1a) npyrauuje na ypaaum?

— Jla i cam ocTBapuo(Jia) MocTaB/beHE ITUIJbeBE?

— Jla nu ce Ha yacy Jecuiio yueme?

— Jla i cy yuyeHUIIM OCTBapWIH nepuHUCaHEe UcXoe?

— IlIra u kako name?
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHHUK

PA3PE/: VI PEJHU BPOJ YACA: 11

HACTABHA TEMA Mepeme

HACTABHA JEJIUHULIA I'pemike Mepema. IIpaBuiHO 3anucHBambe pe3ynTaTa MEpemba

THUII YACA oOpana

METOJE PAJIA MOHOJIOIIKA, JTHjJIOIIKa, TPAKTHYHA U WITyCTPATHBHA

ObJINIA PAJTA (bpOoHTaTHH, TPYITHHA, UHAUBUTYATHA

HACTABHA CPEJICTBA YIIOSHHK, TPAKTHUKYM, METapCKe Tpake, JICHUPU

OUJb U 3AJTALINA YACA
VYyenunu tpeba na:

— Hayde J1a je 3aIpeMHHa TeJla Mepa BeJINYMHE [IPOCTOpa KOje OHO 3ay3HMa,
— Hayde Hajhemthe xopunrhene jeauHMIIE 3a 3aIPEMUHY,

— YIO3HAjy HAaYWHE Meperha 3alpeMUHE TEYHOCTH, TaCOBa U UBPCTUX TeJa,
— Ce YIO3Hajy ca I0JMOM CpEHhe BPEJHOCTH,

— Hayue pa3jiMKy u3Mel)y rpyOux u cilyyajHHX Tpelaka,

— ce YIO3HaBame ca I10jMOM arcoyTHE TPELIKe Mepema,

— YIO3HAjy pa3iuKy u3Mel)y TUPeKTHUX U UHIUPEKTHUX Mepema,

— YIO3HA]y HajeIHOCTaBHHU]€ METO/Ie MPOLIEHE IrpellaKa TUPEeKTHUX Mepemba,
— Hayue IITa je pelaTuBHA rpemika.

UCXOIM

Ha xpajy yaca yueHnuk he 6utu y cramy na:

— HaBeJle Pa3JIor yBOhema arcoyTHE rPElIKe Mepema,

— TPaBWJIHO 3aIUIIE PE3yNITaT Meperma GU3NUKe BETHUUHE,

— pa3iMKyje IUPEKTHO U MHAUPEKTHO MEpema,

— OJpe/H arCONyTHY IPELIKY,

— TIpeno3Ha GopMyIly 3a peslaTUBHY TPELIKY,

— KOpHCTH MaTeMaTHyKa MpaBuJia 3a 3a0KpyKUBame OpojeBna.

MEDBYIHPEIMETHE KOMIIETEHIINJE:
— KOMIIETEeHH]a 32 YUeHe,
— pan ca mojanuMa u uHpopmMmalmjama,
— pemaBame nmpobiema,
— KOMYHHUKallHja.
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JlenoBu vaca AKTUBHOCTH HaCTaBHHKA AXTUBHOCTH y4YCHUKA
YBOJIHU KOMeHTapuiie fomahu 3agaTak CIIyIIajy ¥ OAroBapajy (3amucyjy)
Kpo3 nuTama (yCMEHO WIn
IITaMIIaHW MaTepHjall ca
nUTamkUMa), TOHaBJka Beh ycBoOjeHO
IpaJiiBoO
BpeIHYje
TJIaBHU nozaceha Ha paznore HacTajama ciymajy, moacehajyce, mosesyjy,
CIIyYajHHX TpeIraKka KoJl Mepemba 3aKJbYy4y]y, 3aIUCY]Y, [IOCTaBIba]y
UTaba
HarJjaiasa Jia ce Ipelika Mepemba
nporemyje onpel)yjy ancoiayTHy BpeTHOCTH KO
JTUPEKTHOT MEPEHa
neuHUIIE TUPEKTHO U MHIUPEKTHO
Mepeme pemaBajy padyHCKe 33/1aTKe , 3aKJbYqyjy
HABO/IH IPaBHJIA 32 UCIIPABHO MOITYHaBajy Tabelly Ha OCHOBY
3aMMCUBabE Pe3yiITaTa Mepema YCBOjEHOT 3Hamka Ha CAMOM Yacy
nojiceha Ha MaTeMaTHuKa paBuIIa
3a0KpyKHBama OpojeBa
yIO3HAj€ YUEHUKE Ca TOjMOM
3HavajHe mudpe
3ajiaje 3aaTak, KOMCHTapHIIE U
TOMasKe
3aBpIUIHU KpO3 MMUTamka U OJrOBOPE MPOBEpaBa | CIYIAjy, Pa3MHUIILIbA]y H OJTOBaAPa]jy
CBOjJEHOCT I'paJuBa .
yeBo) pai 3aIHCY] Y
3anaje jomahu 3aaTak

YBoaHHU €0 Yaca

TOK YACA

[IponuckyroBaru fomahu 3aiarak.

Kpo3 nurama u 0aroBope noJCEeTUTH yYECHHUKE:!

— Ha IpaBWJIaH HauWH 3alMCUBamba BPEAHOCTU (PU3NYKHUX BEJIIMUMHA,

— 4eMmy je jeJJHaKa CpeJiiba BPEAHOCT pe3ysTaTa BUIIE Mepema UcTe GU3NUKe BeTUIUHE,
— Jla ce Cpefiiha BPeTHOCT y3UMa Kao HajIoy3/1aHuju pe3yaTaT Mepema 1

— 1mTa cy rpy0e rpemike.

T'J1aBHM €0 yaca

Iloacerutn YUYCHHUKEC Ha HEM30EKHOCT HCY3BCCHOCTH Yy PE3YJITaTy MCPCHbhaA.

Kpo3 pasroBop HaBecTH ydeHUKE Ha 3aKJbYYaK Ja Cy y MepemhrMa HEM30eKHE CITydajHe Tpenike 300T KOjux
Mepeme Tpeba TOHOBUTH BUIIIE ITyTa, OCUM aKO C€ HE 0YEKY]y pa3iIuKe y pe3yaTaTuMa, Kao KO Ty>KUHE

IpaBe KHIIE.

Jlebunucatu ancoJyTHy rpemky (AX) Kao nmpouemeHy HeM3BeCHOCT Y pe3yJITaTy Mepema U 00jaCHUTH

Ha4Y¥WH 3aIllMCUBamkba pe3yJiTaTa MCPCHA:




HaBectn 1a oBakaB 3amnuc 3Ha4u.

— Jla je BpeIHOCT BEIMYMHE HAjBEPOBATHU]E jeIHAKa X U

— 71ahe ce mpu MOHOBJLEHOM MepEeHY HajBEpOBATHH]E TOOUTU PEe3yaTaT Yy HHTEPBALY

on Xer — AX o Xy + AX].

Harnacutu:

— Jla ce HUKaJa He MOKe TBPJIUTH Jia j€ CTBApHA BPEJHOCT BEJIMUMHE JeHAKa X, ,

— Ja he ce IIpHU ITIOHOBJBCHOM MCPCHY YBCK ,Z[O6I/ITI/I pe3yiiTaT Yy HaBEACHOM UHTCPBALY U

— Ja CC I'pClluKa MCpCmha npoueH,yje, Tj. Ja €€ HC MOXKC Ta4YHO OAPCAUTH.

Hedunucarn:

JlupeKTHO Mepeme — KOJ KOora ce BPEIHOCT BEJIMYMHE YHUTa jeJHUM IIOCTYIIKOM Ca CKajle MEpHOT
HHCTpyMeHTa (IIMPUHA CTOJIa METAPCKOM TPAKOM, Kpah BPEMEHCKH HHTEPBAIT IITOMCPUIIOM H CIL.).

NuaupeKkTHO Mepeme — KOje ce BPIIM MEPEeHhEeM IPYruX BeJUYWHA, IMociie 4yera ce gopmynama onpehyje
TpakeHa BPETHOCT (PU3NYKE BEIIMYMHE, HIP. AKO MEPUMO IIUPUHY COOC METApCKOM TPAKOM JTy>KWHE 1m,
To HeheMo Mohu jenHMM MepemeM, WM JUpeKTHO. [la OucMo mA00HIM TpakeHy MIMPUHY cobe MopaMmo
caOparu pesynrare Bullie Mepema. [Ipumep Op3uHe U ci1.

Haectu na je ancosiyTHa rpemka Koj JUPEKTHUX Mepera, Koja ce MOHAaBJhajy BUIIE IyTa, jeTHAKA je
ariCoJyTHO] BpPEAHOCTH HajBeher ofcTymama U3MEPEHUX BPEIHOCTU O]l Cpefirhe BpeaHocTu. Melhytum, oHa
HE MOXE OWTH Mama O] TAYHOCTH MEPHOT MHCTPYMEHTa. AKO je Mama, 3a allCOJIyTHY TPEIIKy ce y3uma
Ta4YHOCT MEPHOT HHCTPYMEHTA.

VYyenunn Ha Tabnum ojnpelyyjy amncoinyTHe BpeAHOCTH HajBehMX OJCTymama OJl CpPeArmhe BPEAHOCTH H
3aKJby4yjy KOJIMKA j€ alCONIyTHA Ipellka Mepema MIMpUHE BpaTa ca mpoIior Jyaca (tademna 2.11).

d, [mm] d,[mm] d, [mm] dg.[mm]
801 802 805 802.7
|d,, —d,| =[802.7 801 mm ~ [L.7|mm =1.7 mm,

d,, —d,|=[802.7 —802 mm ~|0.7/mm = 0.7mm un
|d,, —d;| =[802.7 —805 mm ~ |- 2.3)mm = 2.3mm.

2.3mm ~3mm, na je Ad =3mm.

Harnmacutu: [la cy BpaTa uspaljeHa BeoMa MpeIU3HO, CBE U3MEPEHE IMUPUHE BpaTa MOTJIE Cy OUTH jeHaKe.
Tana O6u Ta mmpuHa Ouna U cpeama BpeqHOCT Mepema. OAcTyname CBaKor Mepema o1l e Ouno Ou Hyra.
ArmconyTHa Tpemka Ou Tajga Owia jeqHAKa TAYHOCTH METapcKe Tpake — 1Mmm(BpeIHOCTH HajMamer
MOJICOKA).

JlepuHucaty peJJaTUBHY I'PelIKY Kao KOJIMYHUK allCOJIyTHE IPELIKe U CPE/Hhe BPEIHOCTH BEIMUNHE

Y U3PA3UTH j€ U y POLIEHTUMA
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5= 100%]|
X

sr

Harnacutu: KBajiuteTHHje je Mepeme Ydja je peJJaTUBHA IPellika Mamba.

HarnacuTtu uemy je jeqHaka arcoiyTHa rperika Mepema ako je OJCTYName CPEamhe BPEITHOCTH MAbe O]
Ta4YHOCTU MHCTPYMEHTA — JIa j€ TaJa jelHaKa TAYHOCTU MHCTPYMEHTA.

HaBecTu HajBaXKHH jarpaBuIIa 3a UCIIPABaH 3aIUC PE3yJITaTa Mepemba:

ATicoNyTHa TpelliKa ce 3amucyje ca jeIHOM HU(PPOM Pa3IUYUTOM O] HyJe, TaKO IITO C€ 3a0KPYKYje
yBeK Ha Behu Opoj, a He MO MpaBWJIMMa MaTEMaTHYKOI 3a0KPY)KHBamba, KOje CTe YUMIIU MpOIILIe
TOJIUHE.

Cpenma BpeHOCT pe3yJsiTaTa Ce 3a0KpY)Kyje Ha HMCTO IM(PApCKO MECTO Ha KOje je 3a0KpyXKeHa
arcoJIyTHa Tpellka, IpeMa MaTeMaTH4YKUM [IPABUIIMMA 3a0KpYKHBamba OpojeBa.

aKo je arcojyTHa Tpelika 3a0KpyKeHa Ha IHu(pU jeJAWHHIA, ECETHIA, CTOTUHA UTH., U CPElba
BPEIHOCT C€ 3a0KpYyXKyje Ha nudpe jenHuIa, 1eceTuIia, CTOTHHA UT/., TI0 Peay,

aKo je arfiCOJIyTHa TI'pCliKa 3d0KpPY’KCHa Ha L[I/I(l)pI/I JCCCTUX, CTOTUX, XWJbaJUTHUX HUTA. ACIIO0BA, U
cpeama BpEAHOCT CC 3a01<py>1<yje Ha JECCTEC, CTOTEC, XUJbaAUTC UTH. ACIJIOBE, 10 PEAY.

VYdeHunu Ha Ta0JIM PaBWIIHO o/ipel)yjy arcoayTHy TTPENIKy IIUPUHE BpaTa U MPABUIIHO j€ 3aIHCY]y

Ad =3mm, d=(803+3)mm.

[ToxceTnuTn ydeHHKe HA MaTeMaTHYKa IMPaBUIIa 3a0KpYKHUBamka OpojeBa:

Axo je npBa nudpa xoja ce oxbaiyje Mmama o 5, mpeTxojHa ce He noBehasa, a ako je Beha of 5,
noBehasa ce 3a jenaH.

Ako je npBa nudpa koja ce ogdaiyje 5, nperxoiHa ce nosehasa ako je HemapHa, a He nosehasa ako
j€ mapHa, aJii caMO ako U3a Bhe HeMa JIpyrux 1udapa.

Axo u3a nudpe 5 koja ce ogdaiyje nocroje Apyre uudpe, u napHa ce nosehana (mpumep 3).

Ha tabnu ucniucatu npBe ABe KojoHe Tadesne 2.12, a ydeHUIU NPaBUIIHO 3aIUCY]y Pe3yiTaTe Mepemba.

Harmacutu na uza 3aokpykene nudpe y 6pojHoj BpeIHOCTH MOTY OMTH camo Hyie (mpumepH 4 u 5).

W3pauynata | M3pauynara | 3aokpyxeHa | 3aokpyxeHa | [IpaBunan 3amnuc

cpelmba ariCoJlyTHa | arcoJlyTHa cpenmba OpojHe

BPEIHOCT rpelka rpenka BPEIHOCT BPEIHOCTH
12.335 0.0132 0.02 12.34 12.34+0.02

22.45 0.261 0.3 22.4 224+0.3

136.502 4.45 5 137 137+5
426.32 16.7 20 430 430+ 20
34 631 132 200 34 600 34600 £ 200

Hcrahu na ce y pesynraTy Mepema ce 3amucyjy camo onpehene mudpe (3aokpyxeHe OpojHE BPEIHOCTH y
Tabesm) Koje ce Ha3uBajy 3HavYajHe uudpe.

HanomenyTu na cy moryha ofcrynama o]l HaBEACHUX MpaBuia caMo y oapeheHuM ciydajeBuma, o yemy he
YYHUTH Y CTAapUjUM paspeanma.



45

3aBpPUIHHU J€0 Yaca

[IpoBepuTH ycBOjeHa 3Hama KpO3 MUTamka U OATOBOPE.

Howmahu 3anarak: [Mutame 2.25 u 3agatak 2.63.

HpOBepa OCTBapeHUuX ucxoaa

— TauHo HaBenEeHU MPUMEPH TUPEKTHOT M UHIUPEKTHOT MEpeHha.

— Ogppelena arconyTHa rpemka y 3a1aToM puMepy.

On nonyhennx Gopmyina n3aBojeHa GopmMysia 3a peJlaTUBHY TPEIIKY.
YyeHu1y npaBruIHO 3a0KPYXKY]y JeruMaiHe Opojese.

EBanyaumja

— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla nm cy cBM YYCHHIIM OWJIM aKTUBHU WJIH CaMO T10jeANHM?
— Koje remkohe cy ce nojaBmiie?

— Kako cam ux pemasao(ia)?

— Jla i cam noBOJbHO (uiekcuOmnan(ua)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla 11 cam ocTBapuo(J1a) MocTaB/beHe UJbeBe?

— Jla n1u ce Ha yacy JecuIio y4yeme?

— Jla nu cy yueHunu octBapuin neduHucaHe ucxoue?

— Ilra u xako game?
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IIpunpema yaca

OU3UKA
HNPEIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 12
HACTABHA TEMA Mepeme
HACTABHA JEJUHULA I'pemike mepema. [IpaBriiHO 3anMcuBame pe3yliTaTa MEpPEHha
THUII YACA MOHaBJbame, YTBphHBame, MpoBepa 3Hamka
METOJE PAJIA JIMjAJIONIKA, TEKCTyalTHA
ObJINIA PAJTA (pOHTATHH, TPYITHH, WHIUBUIYATHHA

HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

Wb U 3AJIALIA YACA

[{urbeBu yaca cy yTBphuBama 1 npoBepa 3Hama o:

— TI'pClIKaMa MCPCHlha U
— I[PABUIIHOM 3allMCUBALY PE3YyJITaATa MCPCH:A.

UCXOIN

Ha xpajy yaca yueHnuk he 6utu y ctamy jaa:

— IPUMEHHU yCBOj€HA 3Hama O IpelikamMa Mepema Kpo3 pauyHCKe 3aJaTKe,
— TPaBUJIHO 3allMIlE PE3yNTaT MEPEema,

— yIOpeIu pe3yiTaTre Meperwa U U3BOjU KBAJUTETHH]E MEPEe,

— TPUMEHU MpaBUIIa 320KpyKUBama OpojeBa,

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIIETEHIIHja 32 YUCHe,

— pajx ca nojaruMa u nHdopmarmjama,
— pemraBame mpoodiema,

— KOMYHHKallH]ja,

— capajma.
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[Jenosu yaca AKTHBHOCTH HaCTaBHMKA AKTHBHOCTH YYEHHKA

YBOIHHU KOMEHTapuiie joMahu 3amaTak Ciyiajy, muTajy 1 obpasiiaxy

HCTHNYC IINJb Yaca

TJIABHH MOCTaBJha MUTAHA aKTUBHO CITYIAjy, Pa3MUIILBA]Y,

nrdepeHnmpa 3aJaTke y CKIIaay ca OMOBapan’ apryMegTyjy, HOBeSyjy’
HATIPEIOBAREM YICHUKA YOIIIITaBajy, 3aMUCY]jy, IOCTaBIbajy

) ) MUATamka, TPAKE J0JaTHA 00jallmhemha
ycMepaBa AUCKYCH]Y, KOpUTyje

0/IrOBOPE, HAMTAIIABA GHTHO [I0CMAaTpajy, OUNTaBajy BPEIHOCT IOJE0Ka

OMasKe IIPU yOILITABAIbY H Ha MEPHOj CKaJIH, KOPUCTE MOJATKE U3
GopMynucary 0aroBopa, Tabesie, IPaBUITHO 3aIMCY]y pe3y/Tare
oxpabpyje ydeHHuKe 3a CI000JHO MCpPEILA U IPEIIKE MCPCIba

M3HOLICHKE apI'yMeHATa ¥ aKTHBHHU]C | ypyversyjy HAYYEHO

yuemrhe Ha yacy .
. aKTHBHO YYECTBY]Y y pellaBamy 3a/aTKa

IIpaTy U BpeIHYje
KOMEHTapHUIILy peliemna

3aBPILHA aHaJIM3KMpa €BEHTYAIHE IPELIKE y CIIyIIajy U 3aTHCY]y
W3paau 3a/1aTaKa

3anaje fomahu 3aaTak

TOK YACA

YBoaHHU €0 Yaca

[IponuckyroBatu nomahe 3a1aTke.

I'1aBHM 1€e0 yaca

Kpo3 nurama u oarosope:
— IIOHOBHUTHU HayquO,
— YTBPJWTH CTEYECHA 3HAWHA U

— TIPOBEPHUTH CTEUYCHA 3Hama yUYEHHKA O JJ0caja HAy4eHOM O MepemhHMa, TOCEOHO O TperIKama Mepema
Y IPaBUJIHOM 3alKCHBamby pe3yaTaTa Mepema.

Ypaauru 3agarak 2.28. [llannop u Mapuja cy u3mepwin Ja MAPUHA U Ty>KWUHA YIHOHHIIE U3HOCH
a=(7.22+0.04) m u b =(13.50+0.06) m, o pexny. Yuje je mepeme 00Jbe (KBaTUTETHH]E)?

JlBa yueHuKa onpelyjy penaTuBHE TpELIKe, a OCTaTakK pa3pea 3aKkbydyje Koje je Mepermhe KBAJIUTETHH]E U 3allTO.

5, = 204M _ 60055 = 0.55%, 5, =2.06m
7.22m 13.5m

OuekuBaHU OATOBOP: MapHjHHO Mepeme je KBAIMTETHH]E jep My je Mama peslaTUBHA TPElIKa.

~ 0.0044 = 0.44%.

m Noml Ypanurtu 3aparak 2.29. Konuka je 3anpeMuHa tesa yoaueHoOT y MEH3YpYy aKko

je moBpinrHa (MEHHCKYC) TEYHOCTH Y MEH3YPH Tpe MoTamnarma Tejia Onia Kao Ha
= - MIPBOj, a TIOCJIe MoTanama Teja, Kao Ha pyroj ciauiu? OIpennT ancoiyTHy U
i , o b pENaTUBHY IPElIKy Mepemha JUPEKTHO U3MEPEHUX 3alIPEMUHA TEYHOCTH U
- - WCIIPABHO 3aITMCATH PE3YJTaTe MEPERA.

- . AV =2ml (Bpeanoct najmamer nogeoka). V; =(30+2)ml, &, ~6.7%,

40— 40—
: ‘ b :: [Ba yuenuka ozapel)yjy 3anpemMuHe Koje Mokas3yjy MeH3ype, a Tpehu 3anpeMiHy 9BpCTOT Tefa.

V, =(66+2)ml, &,,~3%, V =V, -V, =36 ml=36cm?.
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Ypaautu 3aaatak 2.33. 3a0Kpy’KUTE MPABUITHO JaTe€ BPEAHOCTH pe3yiITaTa MEpema U Tpellaka U MpaBUIHO
WX 3aMUILInTe.

Pesynratu mepema | 134.11 | 0.1535 | 471.06 | 10256 | 1676.54 | 135.45
ATICOJTyTHE IPELIKe 4.16 0.0023 15 24 154.6 0.57

VYueHuIy periasajy 1o jeJiaH npumep.

HesaokpyxeHu Hesaokpyxene 3aoKkpyKeHe 3a0KpyKeHN [IpaBunHO 3anucanu
pe3yNTaTH MEpema | alCONyTHE IPEIIKe | allCONYTHE IPEIIKe | pEe3yNTaTH MEpema | Ppe3ylTaTH Mepema
134.11 4.16 5 134 13445

0.1535 0.0023 0.003 0.154 0.154+0.003

471.06 15 20 470 47020

10 256 24 30 10 260 10 260+30
1676.54 154.6 200 1700 1700+200
135.45 0.57 0.6 135.4 135.4+0.6

3aBpPIUIHHU J€0 Yaca

HpOI[I/ICKYTOBaTI/I CBCHTYAJIHC I'PCHIKE Y U3PAaU 3aJidTaKa.

Jomahu 3amarak: 3amanu 2.64 u 2.65.

IIpoBepa ocTBapeHHX Ucxoaa

— Taunu oaroBopu Ha NUTaWkA U TECT 3a/1aTKE U3 NIPAKTUKyMa.
— KopekTHO nponemeH KBAIUTET MEPEHA.

— TauHo penleHn KBAJIMTATUBHU M PauyHCKHU 3aJIallH.

— IIpaBuiH 3a0KpYXKEH pe3yJITaT MEPEHA.

EBanyanuja

— Jla nmu cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla 1 cy CBM y4eHHUIIM OWJIM aKTUBHH WJIA CaMO TIOjeTMHU?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(ia)?

— Jla 1 cam 1oBOJBHO (priekcuOmnan(Ha)?

— Ilra cam Morao(fia) rpyrauuje aa ypaaum?

— Jla nu cam ocTBapuo(Ja) MOCTaB/beHe IUJbeBe?

— Jla nu ce Ha yacy Jecuiio ydeme?

— Jla nu cy yueHunu octBapuin neduHucaHe ucxoe?

— IlIra u kako name?



49

IIpunpema yaca

DOU3UKA
NPEJMETHU HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 13
HACTABHA TEMA Mepeme
HACTABHA JEJUHUIA Mepemwe auMeH3uja MallixX Teja JISHUPOM ca MUJIMMETapCKOM
MOJICJIOM
THUIT YACA Jlaboparopujcka BexOa
METOJE PAIA Jlyjaiomika u mpaKkTU4aH paj
OBbJIMIIN PAIA paza y napoBuMa WM rpyrnama
HACTABHA CPEJICTBA HaBeJIeHa Y JIeTaJbHOM YITYTCTBY 3a U3paay BexkOe y MPAKTUKYMY

HOUJb U 3AJTALINA YACA
VY muspy oOHaBJbawa U yTBphUBamka 3HaWHA U CTHIAkA YMEWa Y oonactu Mepemwe:

— U3MEpHUTH JAUMEH3Hje MaJIUX Teja JICHUPOM Ca MUJIMMETAPCKOM MOJIEIOM M IPABHIHO IMPEICTaBUTH
pe3yJiaTtaTe Mepema,

— U3pauyHaTH FPEUIKy Mepema,

— TPaBUJIHO 3allMILE PE3YyNTaT MEPEA.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy ja:

— OYHUTa MEpHY CKaJly U OJIpe/id BPEJIHOCT HaJMAET MOJ€0Ka Ha JICHUPY,
— U3MEpH y)KUHY,

— 00jacHu 3allTO MEpemkE MOHAB/aMO BHILE MyTa,

— U3paydyHa Cpelilby BPEIHOCT MEPEHE BEINYUHE,

— TPOLEHM IPELIKY MEPEA,

— TabenapHO MPEJCTaBU Pe3yiITaTe Mepema.

MEBYINPEIMETHE KOMIIETEHIIUJE:

— KOMIIETCHH]a 32 yUeHe,

— pan ca mojanuMa u uHpopmaljama,
— pemiaBame nmpobiema,

— KOMYHHKallWja,

— capajma.
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JenoBu yaca AKTHBHOCTH HaCTaBHMKA AKTHBHOCTHU yY€HHUKa
YBOJTHU Kpo3 pa3roBop mnojiceha yaeHuke CIIyIIajy, IIOBE3Y]y, OATOBAPajy
Ha cajjpkaje KOju ce OJHOCE Ha .
(ydecTByjy y pa3rosopy)
Iy)KUHY Kao GU3HUKY BEIIMUUHY,
IbEHY MEpHY jeINHUILY, HAYUH
Mepema...
CTBapa MoJICTUIIaJHY aTMOchepy
3a 1abopaToOPHjCKy BEKOY
TJIaBHU HCTHYE ITUJb U 33J1aTaK BexOe CITylIajy, YIo3Hajy ce ca mpuoopom
KOHTPOJIHIIE TPHOOp paTe UHCTPYKIH]jE HACTABHHUKA
(dbopMupa rpyme (MU mapoBe Kako | JieJe 3aayKemba Y OKBUPY IrpyIie
yUCHHLH CeIIC) NaKJbUBO YUTA]y TEKCT YIYTCTBA
yryhyje yueHuKe Ha IPaKTHKyM MOCTYIajy 10 YIyTCTRY
yCcMepaBa Nakiy Ha YIyTCTBO ompelyjy BPEIHOCT MONEOKa Ha
Jlaje MHCTPYKIIH]je JCHUPY
Ha/TNIea, IOMaxke, MOACTHYE U Mepe TUMEH3Hje TPH IyTa
ckpehe naxmy Ha OUTHO .
pe3yaTaTe ynucyje y tabeny
CIIyIlIa ¥ KOPUTYj€ U3BEIITABAA .
padyHajy cpelliby BPEIHOCT U3MEpEHe
yHermKa BPEIHOCTH
BpeIIHYje 3aarame ydeHUKa Y padyHajy rpemKy
OKBUDY TpyIie
MPABHIIHO 3aIMKCYjy PE3YNITAT Mepemha
aKTUBHO YYECTBY]Y Y aHAJIU3U
pesynarara
3aBpUIHU aHaM3upa ca yYeHUIMMA 4Yac, CITyIIajy ¥ CBOJUM KOMEHTapuMa
YCIIEIIHOCT peaju3aluje Bexoe JIONIPUHOCE aHATIN3U
UCTHYE 3HAYAjy MPAaKTUIHOT paja

TOK YACA

JlerasbHa ymyTCTBA 3a U3BOheme BexOe U HauuH o0pajie pe3yiaTara Mepema JaTH Cy y IPAKTUKYMY.

IIpoBepa ocTBapeHHX Ucxoaa

— TavHO HaBeJCHN IPUMEPH AUPEKTHOT U HHIUPEKTHOT MEPEHAa.
— Ognpehena arconmyTHa rpemnika y 3a1aToM IpuMepy.
— MW3naBojena ¢popmyrna 3a penaTuBHY TpeIIKy o1 MoHyheHux dopmyra.
— IlpaBunHO 3a0KpyKeHU AeIUMAaIHU OpPOjeBH.

EBanyaumja

— Jla i1 cam MoTUBHCa0(J1a) YICHUKE 32 YUCHE?

— Jla 1u cy cBM y4eHHMIIM OMJIM aKTUBHU WJIM CaMo T10jeAUHU?

— Koje temkohe cy ce mojaBuse?

— Kako cam ux pemasao(iia)?

— Jla 1 cam 10BOJBHO (priekcuOmman(Ha)?

— IlIta cam morao(1a) npyrauuje na ypaaum?




o1

Ja i1 cam ocTBapuo(Jia) NOCTaB/bEHE IUIJbEBE?

Jla 11 ce Ha yacy JeCuio yuerme?

Ja i cy yuyeHuI ocTBapuiu aedunucane ucxonae?
IITa 1 xako gape?



52

IIpunpema yaca

DOU3UKA
NPEJMETHU HACTABHUK
PA3PE/l: VI PEJIHU BPOJ YACA: 14
HACTABHA TEMA Mepeme
HACTABHA JEJUHUIA Mepeme 3anpeMuHe UBPCTUX TeJla HEMPABUIIHOT 00JIMKa TOMOhy
MEH3ype
THUIT YACA Jlaboparopujcka BexOa
METOJE PAIA Jujanomika, mpaKTU4aH paj
OBbJIMIIN PAIA paza y napoBuMa WM rpyrnama
HACTABHA CPEJICTBA HaBeJIeHa Y JIeTaJbHOM YITYTCTBY 3a U3paay BexkOe y MPAKTUKYMY

b U 3AJALIM YACA

VY nuuiby oOHaBIbama U yTBphuBama 3Hama U CTHLAKkA yMEma y 001acTu Mepeme:

— U3MEPUTHU 3allpeMUHE UBPCTUX TeJla HEMPABUIHOT 00JIMKa IIOMOhy MeH3ype,
— TPaBUJIHO MPEICTABUTH pe3yiaTaTe Mepema.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy aa:

— peanu3yje jeIHOCTaBaH €KCIIEPUMEHT 110 YIYTCTBY,

— TIOCTYyIIA MO TIpaBUJIMMA TIOHAIIAaKkAa MPU pealin3aliju 1adopaTopujcke Bexoe,

— OoJpeny BPETHOCT HajMamer MOJeoKa Ha MEH3YPH,

— O4YHTa BPEAHOCT 3allpEeMHUHE,

— TabenapHO MpHUKaKe pe3ysTaTe Mepema,

— H3padyHa Cpeliby BPEIHOCT 3alpeMUHE,

— Ha OCHOBY MojaTaka 13 Taldelie oJpeu arcoIyTHY I'PEIIKY MEPEHUX 3alpeMHHA,

— OJIpe/u arcCoJIyTHY Ipeuiky (Gu3nyke BeJIMYMHE (3apeMHUHE Tella HEMPAaBUIHOT 00JIHKa),
KOja ce 1001ja Kao pa3JInKKa U3MEPEeHUX (PU3NYKUX BEIUYHHA,

— H3padyHa peJaTUBHY IPELIKY 3allpeMUHE HETIPABUIIHOT Tea.

MEBYINPEIMETHE KOMIIETEHIIUJE:

— KOMIIETEeHH]a 32 YUeHe,

— pajx ca nojaruMa u nHdopmarmjama,
— pemraBame mpoodiema,

— KOMYHHKallH]ja,

— capajama.
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JlenoBu yaca

AKTUBHOCTH HACTaBHUKA

AKTHBHOCTH YYEHHKA

YBOJIHU KpO3 IUTamka MOHaBJka CaJlpiKaje KOju Ce | CIYINajy, OArOBapajy Ha MUTamka
OJTHOCE Ha 3alIPEeMHUHY Kao YBOJ Y
n1abopaTopujcKy BexOy
TJIABHU noJiceha ydeHnke Ha rpaBwiia MoHaMamka | CIYIIajy, IPHIPKaBajy ce MpaBuiia

NIPU peann3anuju J1abopaTopucKe BexoOe .
NaKJbMBO YUTA]y YIYTCTBO 32

dhopmupa rpyme peanu3anujy Bexoe

Jlaje MHCTPYKIIM]E 32 peain3alnjy BexOe | Jerne 3aayXema y OKBUPY TPyIie

ynyhyje ydeHHuKe Ha IPaKTUKYM Mepe, 3aIucyjy, pauyHajy,
00pasnaxy U Ipe3eHTy]y

Ha/TJIea, TOMaxke, yCMepaBa, MoICTHYIe

y4eHUKE Ha aKTUBHO yuelnhe, aaje

J0JIaTHA 00jalIbemka

MOCTaBJba MMUTakha, KOMCHTAPUIIIE

OJIrOBOpE

BpE/IHYje

3aBpIIHA KOMEHTapHIIe YCIICIIHOCT peajn3aluje | Ciymiajy, MuTajy, U3HOCE JTNIHE

BexOe ca OBpTOM Ha mocturuyha
YYeHUKA U TPYIIe

yTUCKE

TOK YACA

Z[eTaIbHa YIIyTCTBa 3a H3BOI’)61—L€ BEXXOE M HAUWH o6paz[e pe3yiiTaTta MCpCHha JaTu CY y IPAKTUKYMY.

HpOBepa OCTBApPECHHUX HCXO0/A

[ToxazaHo OArOBOPHOCT MpeMa YYECHUIIMMA U CPEJCTBUMA 32 pajl.

Tauno onucan moctymnak oapehuBama 3anpeMuHe Tela HeMPaBUITHOT T€OMETPH]CKOT 00IHKA.
Opnpehena BpeIHOCT MOAEOKa HA MEH3YPH.
[Ipenn3Ho ounTaHa BPeIHOCT 3apEeMUHE TEUHOCTH.
HcnpasHo TabenapHO MpUKa3aHU Pe3yNITaTH MEpemba.
W3pauyHata cpenmba BpeJHOCT MEpPEHE BETMIHHE.
Onpehene rpemike Mepema.

EBanyaunja

Jla mu cam MOTHBHCa0(J1a) yUEHUKE 32 yueHme?

Jla i cy CBU yYEHUITM OWJIM aKTHUBHH WM CaMO TI0jeTUHU?
Koje Temkohe cy ce mojasune?

Kaxko cam ux pemaBao(ia)?

Ha nmu cam n1oBOJBHO QuiekcuOunan(Ha)?

[Tta cam Morao(Jia) npyraunje na ypaaum?

Jla 1 cam ocTBapuo(Jia) MOCTaB/bEHE 1TUIJbEBE?

Jla 11 ce Ha yacy JAeCuio yuewe?

Jla mu cy yueHunu ocTBapuiIn nepuHucaHe ucxomae?

IIIta u xkako maspe?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJIHU BPOJ YACA: 15
HACTABHE TEME Mepemwe
HACTABHA JEJUHULA LIEJIOKYITHO T'PaJuBO
THUII YACA TOHaBJbae, YTBphUBame, MpoBepa 3Hamba, CUCTeMaTU3allija rpaanBa
METOJE PAJIA JIMjAJIONIKA, TEKCTyalTHA
ObJINIA PAJTA (pOHTATHH, TPYITHH, WHIUBUIYATHHA

HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

b U 3AJAIIM HYACA
[lnspeBu vaca cy:

— oOHaBJbamkE HAjBAKHM]X JCIIOBA IIEITOKYITHOT I'PauBa jJia OM cTeueHa 3Hamba IocTalla TpajHuja,
— CcHCTeMaTu3alldja rpajauBa,
— yTBphuBama u mpoBepa 3Hama.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy ja:

— Ha0poju oCHOBHE (pU3MUKE BETUUMHE, BbUXOBE 0O3HAKE U MEPHE JeANHHUIIE,

— KOpHCTHU OJroBopajyhe MepHe MHCTPYMEHTE 3a MEepeme BpeMeHa, y)KHHE, 3allpeMUHE U Mace,
— Ha OCHOBY MO3HATHX JAMMEH3Hja U3padyyHa MOBPUIMHY U 3alIPEMUHY,

— pa3iMKyje OIcer ¥ TAYHOCT MEPHUX HHCTPYMEHATa,

— U3paydyHa alcoJIyTHY U pEJIaTUBHY I'PEILIKY,

— HCHPABHO 3aIUILIE PE3YIATAT MEPEHA.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIIETCHH]a 32 yUeHe,

— pan ca mojanuMa u uHdopmalmjama,
— pemaBame npobiema,

— KOMYHUKaIIH]a,

— capajma.
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JemoBu yaca

AKTHBHOCTH HacTaBHHKA

AXTHUBHOCTH YUYCHHKA

YBOJHH aHanmu3upa gomahu 3amarax CIIYIIajy ¥ OJIrOBapajy
TJIaBHU YIIO3Haje YUEHUKE ca KOHIIETITOM 4Yaca | CIyIIajy, pa3MHILIbajy, IIOBE3Yjy U
0JIroBapaj
MOCTaBJba NMUTAbA WIH JCITU JiroBapajy
MPUIPEMILEHH MIHCAHU MaTepHjal ca MaXJBUBO YUTA]y TEKCT, MPENO3HAjy
NUTAakUMa, KBATATATUBHUM U npo0JIeM, IPUMEY]y Hay4eHO,
pPadyHCKUM 3aarmma 3aIKCyjy OJITOBOPE, PEIllaBajy 3aJaTkKe,
. . U3JIKY, KOMEHAPHIITY OJIrOBOPE
Jlaje MHCTPYKIIHje Y, PHILY 02 P
i Apyrux
Ccllylia OJIrOBOpe, pa3Buja u BOAM , ,
. . . CaMOBPEJIHY]Y CBOj€ aHTKOBAbE U
JIMCKYCH]Y, KOPUTYj€ U BPEIHYje
nocturayha
3aBpIIHU MIOMa)kKe YUSHHIIMMA J1a HaBely KIJbYYHE | YUCHHIIM CUCTEMaTHYHO HABOJIC U

II0jMOBE Be3aHe 3a o0nactT Mepeme

Jlaje MHCTPYKIIHMje YYCHULIMMA 32 PaJl
kox kyhe u monceha yuenuke Ha
IUITAaHUPaHy MHCaHy IPOBEPY 3amba

OIHUCY]y KJbYYHE TIOJMOBE

YBoaHuu 1e0 yaca

TOK YACA

[IponuckyroBatu nomahu 3aarak.

T'J1aBHM 1e0 yaca

Kpo3 nurama u onrosope:
— IIOHOBUTH HAy4y€HO,
— YTBPJAWTH CTEUCHA 3HAMA,

— TPOBCPUTHU CTCUCHA 3HAbA YUCHHUKA O JOCaaa HAYUCHOM.

Kpo3 pasroBop ca yueHHIIMMa CUCTEMATU30BAaTH HajBaXKHHja CTEUEHA 3HAHA O:
—  (QU3MYKUM BeTHYMHAMA,
— MehynaponHom cucremy mepa,
— MepemuMa BpeMeHa, Ay)KUHe, TOBPIINHE, 3allpEeMUHE U Mace,
— OICEery M TAYHOCTU MEPHUX MHCTPYMEHATA,
— amCOoJIyTHOj M PEIATUBHO] TPEIIIN ’
— TPaBUJIHOM 3alMCUBamY Pe3yiaTaTa Mepema.

3aBpUIHHU €0 Yaca

PekanuTynanyja HajBaXXHUJUX Hay4YEHHUX CaJipikaja ca IOCEOHUM OCBPTOM Ha HUCXOJIE.

Jlomahu 3a1atak: 1o jeAHO MUTame, TECT 3a/1aTak U 3agaTak u3 [IpakTukyma.

VYuenuke obaBecTUTH Ja he HapeIHOT yaca MMAaTH KOHTPOJHM TECT O JO caja HayuyeHOM M3 (HU3UKEe ca

MUATakbUMa, TECT 3a/1alliMa U 3a1a1Ma, CIIMYHO Kao IITO Cy JoOuir 3a momahu paj.

IIpoBepa ocTBapeHHX UcxXoaa

YcnenrHo npuMemheHa 3Hamba u3 001acTi Mepeme Kpo3 HOBE TpUMeEpe U 3a/1aTKe.
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EBanyanuja

— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla i cy cBM y4eHHIIM OWJIM aKTUBHU MJIM CaMO TIOjeIHH?
— Koje remkohe cy ce nojaBuiie?

— Kako cam ux pemanao(ia)?

— Jla nmu cam noBoJBHO (priekcuOmnan(Ha)?

— IlIta cam morao(J1a) rpyraduje 1a ypaaum?

— Jla i1 cam ocTBapuo(Jia) NOoCTaB/bEHE IUIJbEBE?

— Jla i1 ce Ha Yyacy JeCUiIo yuerme?

— Jla i cy ydeHuIu ocTBapwii aeuHucaHe ucxoe?

— Ira u xako game?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 16
HACTABHE TEME Mepeme
HACTABHA JEAUHUIA LEJIOKYITHO I'PaIUBO
THUII YACA IIpOBEpa 3HaKBA
METO/JE PAIA TEKCTyaJIHA
ObJINIA PAJTA WHJIMBUTyaJTHU
HACTABHA CPEJACTBA MOTpeOHM Manupy 1 mpudop 3a paj
b U BAJJAIIA YACA

[IpoBepa u orieHa 3Hama yueHUKa u3 oonactu Mepeme.

UCXOIU

Ha Kpa_]y Jaca YYCHHUK he KpO3 pellaBamkb¢ KBAJIUTATUBHUX U KBAHTUTATHUBHHUX 3a/laTaKa €Ca TECTA IMOKA3aTH

CTEITEH YCBOJEHOCTH 3Hama.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— paj ca nmogaruma u nHbopmMaljama,

— pemraBame mpoodiema.

JlenoBu vaca AKTHBHOCTH HaCTaBHHKA AKTHBHOCTH YYE€HUKA
YBOIHHU HCTUYE ITUJb Yaca, ciymajy
Jlaje yIyTCTBa U JIeIM yYeHHUIIMMA TUCaHU
MaTepujai - TeCT
TJIaBHU naje napopmarje o BpeMeHy Tpajama YUTajy
u3paje TecTa pa3sMUIILIBajy
MOMake KOJI €BeHTYalTHUX HejacHoha y MPENO03Hajy U PeliaBajy
pasyMeBamy 3ajaTka npobieme, IpuUMenYjy
Hay4eHO
KOHTpOJIMIIE aTMoc(epy Ha Jacy
3aIucyjy, o noTpedu Tpaxe
JI0JIaTHA 00jalImhemha
3aBpLIHU NPUKYIUbA MUCAHU MaTepHjall O] YUYeHHKa | CIyIIajy
(ypahene TectoBe)
naje nHpopMalmje o HapeaHOM Jacy
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TOK YACA

YBOJAHM J1€0 Yaca

[Tonena TecroBa. YnyTcTBa 3a paj.

I';1aBHM €0 yaca

YyeHunu pase KOHTPOJIHU y3 €BEHTYaIHY IIOMOh U yIyTCTBa.

KombOuHoBanu 3amanu u3 [IpakTukyma (muTama, TECT 3aJalli U 3aJalli) WIH HBHUXOBE BEpP3Uje ca CUTHUM
npomMeHama (OpojHEe BPEIHOCTH, O3HAKE M CJI.) 3a PA3JIMYUTE IPyIE yUCHUKA.

3aBpuinu aeo yaca

CaKyrIJ'baI—Le OZIroBopa.

O6aBecTuTHn YUCHHUKE a he O HApCAHOT YaCca YYUTHU O Kp€TalbMMa U HAYMHNMA BlbUXOBOT' OIMMCHBabA.

IIpoBepa ocTBapeHuX mcxoaa

VY mnucanoj ¢opMu, Kpo3 pa3iMuMTE TUIIOBE KBATUTATUBHUX M PAYyHCKUX 3a/aTaka, MpOBEpaBa ce
YCBOjEHOCT OCHOBHUX MIOjMOBA, (b UXOBO Pa3yMEBamkhE U MPUMECHA.

EBanyanuja

— Jla nu je 6mio mpobiema TOKOM peanu3aiuje yaca’?
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IIpunpema yaca

OU3UKA
NPEAMETHU HACTABHUK
PA3PE/: VI PEJIHU BPOJ YACA: 17
HACTABHA TEMA Kperame
HACTABHA JEJUHULA Kperame y cBakoiHEBHOM KUBOTY. PenaTuBHOCT KpeTama. [lyrama.
[Ipehenn myt
THUII YACA Ob6pana
METOJE PAJA MOHOJTOIIIKA, JTjaJIOIIKa, IEMOHCTPAIMOHA
OBJIMIIN PAIA (bpoHTaTHH, TPYITHHA
HACTABHA CPEACTBA YIIOSHHK, TPAKTHKYM

L{UJb U 3AJIALIU YACA
LlnsbeBu yaca Cy yro3HaBame yUeHHKa ca:

— KpeTameM Yy CBaKOJHEBHOM >KHMBOTY,
— penaTUBHOLINY KpeTama.

ncxoamn
Ha kpajy vaca yuenuk he 6utn y cramy na:

— HaBeJe NpUMepe 3a KPeTame 1 MUPOBAhE Y CBAKOHEBHOM JKHBOTY,

—  JepuHHIIEe MEXaHUYKO KPETame,

— Tpeno3Ha pe)epeHTHO TENO y HAaBEJICHOM TpUMEDY,

— o0jacHU penaTUBHOCT KpeTama Y HaBeIEHOM MPUMEDPY,

— CBOJUM pedHMa ONUIIY I10jaM MaTepujajHe TaukKe,

— pasnuKyje myTamy M npehenu myr,

— HaIpTa pa3IuvHTe IMyTame Mo Tabau U IpolewkY]y npelheHe myTeBe 3a pa3auduTa KpeTama,
— 3Ha 0]1 yera 3aBHUCH OOJIMK MyTame Tena Koje ce kpehe.

MEBYIIPEAMETHE KOMIIETEHIHHJE:

— KOMIIETEHIIM]a 32 YUeHe,

— paj ca nmojanuMa u uHpopmarmjama,
— permiaBame npoodiema,

— KOMYHHUKaluja,

— caapaama,

—  eCTeTHYKa.



60

JlemnoBu yaca

AXTHBHOCTH HacTaBHHUKA

AKTHBHOCTH YUYCHHKA

YBOJIHU IIOCTaBJba MUTAamA, MOJCTUYE YICHUKE HA | aKTUBHO CITyIIajy, OJroBapajy H 3amucyjy
pa3MUIILIbabE, CIIYIIA OATOBOPE
3axTeBa Jia HaBeAy pUMepe, YBOIU CIIyIIajy, HaBOJIe IpUMepe, LPTajy,
YYCHUKE Yy HOBY TEMY TMCKYTY]y, TOCMaTpajy, aHATTU3Uupajy
IIOCTaBJba IIUTAbA, CIIYIIA OJrOBOPE WIyCTpanuje

S HABOJM YYEHHUKE HA 3aK/by4HMBambE, y3 momoh HacTaBHuKa nedunmy,

ucTH4ye OUTHO, MOMaXeE y eUHUCADY 3aKJby4y]y, 3alKUCY]y, OATOBapajy
ycMepaBa JAUCKYCH]Y, YIECTBYje Y
TMCKYCHJH
o0jamrmaBa 1 00pasnaxe, HaBOAU
npumepe, noaceha

3aBpIIHU Jlaje MHCTPYKIIH]je 3a IEMOHCTPAIH]y, CIIyIIajy, OATOBapajy

npaTH, ITIOCTaBJba MUTamka U MPOBEpaBa
YCBOJEHOCT HOBHX CaJip)kKaja

3anaje foMmahu 3aarak

peanu3yjy IeMOHCTpaIujy, IpTajy u
3aImcyjy

TOK YACA

YBoauu 1eo yaca

Kp03 uTamka U OAroBoOpe NOACCTUTU YUCHUKE!

— 1uTa cy (pU3MUKe BEIUYMHE U KaKO CE 3aIUCYje pe3yaTaT Mepema U

— KOj€ Cy JeIMHHUIIE 32 AY>KUHY.

T'J1aBHM 1€0 yaca

CBAKOJHCBHOTI' )KUBOTA.

KpeTame Ipyrux Tena.

Tpa)KI/ITI/I O YYCHHKaA J1a HABCAYy IMPUMEPEC KpCTamkba U MUPOBakha TCJla U3

Kpo3 pa3roBop mpoaucKyToBaTH KpeTame U cTajame Jbyau ca ciuke 3.1.
HaBectn ydyeHWKe Ha 3akJbydak Jla MCTH JbYJH MOTY Jia CTOje WM Ja
MUDY]Y, Y 3aBUCHOCTH Yy OJJHOCY Ha IITa C€ TOCMaTpajy.

Hcrahu 3Hauaj Tena y 0IHOCY Ha KOje ce KpeTame ImocMaTpa.

Jlebunncatn peepeHTHO TeJI0 — TEIIO y OJHOCY Ha KOje ce mocMmaTpa

JlepuHucatu MexaHMYKO KpeTame TeJia — IPOMEHY HEroBOT M0J10%aja Y 0JIHOCY Ha HEKO JPYTo TeJo

(pedepenTHO).

Harnmacutin na mwcTo Kperame Tela W3MNIeAa JApyraddje y OJHOCY Ha
pasnuyuTa peepeHTHa Telna — YOBEK MHpYje Y OJHOCY Ha INHUIKY, a
kpehe ce y omHOCY Ha KIIyIy, aBHOH JIETH Y OJHOCY Ha 3eMiby, ajH
MHUpYj€ y OTHOCY Ha YOBEKa KOjU CeaH Y lemy (ci. 2.2).

Kpo3 nuckycujy yueHrKe HaBECTH Ha 3aKJby4ak Ja IIKOJIa:

— MHpYyje y 0OIHOCY Ha TJ10, kpehe ce 3ajenHo ca 3emspbom oko CyHIia,
— kpehe ce ca 3emiboM OKO BEHE OCe,
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— kpehe ce m y ogHOCY Ha ayromMoOuia Koju mpohe mopen mwe, jep ce
MeHa ca BpEMEHOM PacTOjambe O Hera.

Harnacutu na je cBako KpeTame je peJaTHMBHO 3aTO IITO MOXE Jla U3IJIe/la CAaCBUM JIpyraduje Kaja ce
rocMaTpa y OJHOCY Ha pa3inuuTa peepeHTHa Tema.
Yyenunu aajy npuMepe peiaTuBHOCTH KpPeTama.

O0jacHUTH 3HAYCHEC PEUU PEJIATHBHO — KOPHCTUMO j€ Kajga xoheMo Ja HarjiacuMmo Ja jé OHO IITO KaXeMo
TAYyHO CaMo Mo/ ojipeh)eHUuM yCIoBUMA.

Hasectu npumepe:

— 33 HAaC je MOpe peJIATHBHO MHPHO aKO HeMa Tajiaca, a 3a MOMOpIIe M aKo MMa Tajaca, ajli He CMeTajy
TJIOBUION ).

— JIela 3a CBOje POJWTEIhE KaXy Jla Cy PEeNaTHBHO CTapH, a Je4rju AenoBu he 3a mux pehm nma cy
pEITaTUBHO MIIAJTH.

OO6jacHUTH 3HAYCHE PEUYM ANMCOJYTHO (CYIPOTHO 3HAYEHE OJ] PEIAaTUBHO) — aKO Ka)XXEMO J1a je HEeIlTO

aTiCOJYTHO TAaKO KaKO Ka)KEMO, MUCIIMMO JIa jé OHO YBEK TaKBO ITOJ] CBUM YCJIIOBUMA.

Kpo3 nuckycujy HaBeCTH yYCHHMKE Ha 3aKJby4YaK Jla HAUMH ONKMCHBamba KPETame Tejla HE 3aBHCU CaMoO O]l
pedepeHTHOT Teja, Hero M caMor Teja Yrje KPeTame MocMaTpaMo U pasjiora mocMaTpama.

Kpo3 ofjammeme cirke 3.3 u 3.4 HaBeCTH yUYeHUKE Ha 3aKJbyUKe:

— Ja BeJIMYMHA W OOJHMK IIOCMaTpaHOr Teja HeKaga jecy
B2)KHU, a HEKaJla HEMa]y 3Ha4a)j,

— akKo je TCJI0 6J'II/I3y rnocMmarpada, MOry OUTHU BaXXKHU HHErOBa
BCJIIMYMHA U 06J'II/IK,

— aKo j€ TeJI0 MHOTO JIaJIeKO O] TocMaTpaya, Win ako IMpeia3u
MHOTO Behu TyT O/ HEroBe BEIMYHMHE, HETOB OOJIUK U
BEJIMYMHA HUCY BaXXKHHU.

Tpaxxutn o1 ydeHUKa 1a HaBey CIIMYHE IIPUMEPE: JIONTA Y PyLH U
Ha Qya0ancKkoM TEpeHy ...

| 5 Jlepunucatu MarepujaqHy Tauky — TelO KoMme Yy oapeheHum
» 7 yCJIOBHMAa MOKEMO 3aHEMapuUTH OOJIMK, BEJIMYHHY, 00jy, MUPUC U
o CIIMYHO, @ HE MOXEMO ]O] HHMKaJa 3aHEMapuTH Macy, a Hekajaa u
HeKe Jipyre (pu3nyke 0coOMHe, Ha MPUMEp, HAaeEeKTPUCAIHE.

Harmacutu pasznuky mamely marepujamHe m reoMeTpujcke Tadke: [ eoMeTpujcka HeMa HUKakBe (DU3UUKE
0coOMHe, JOK MaTepHjaiHa UMa MaKap Macy.

[TogceTnTn ydeHwke na ce maTepujajiHa Tadyka Kpehe Mo HEKoj JMHHWjU KaJa ce ToMepa y OJHOCY Ha
pedepeHTHO Teno.

Jlepunucatu myramy — JIMHU]a KOjy OMHKCY]je TEJO MPHU KPeTamwy, Tj. IO KOJOj ce momepa.

Kpo3 muckycujy u mpuMepe HaBeCTH YYEHHKE Ha 3aKJbydaK J1a MMyTambe
TeJa MOry OWTH pPa3IUYUTOr OOJMKAa W Ja BHHUXOB OOJMK 3aBHCH O]l
- pedepeHTHor Tena.

[Mpumepu: IMyrama Mecena Ha ciaunu 3.5, myTama yueHuKka (0Ko 3eMIbHHE
oce jecTe KPY)KHHUIIA, a Y OJTHOCY Ha CTOJIMILY TauKa).

[Mutati yueHuwke 1a Ju je nyTama ¢Gu3nuuka BenuunHa. OUYeKHBaHU
onrosop: Huje.

Hedbunncarn pu3nuKy BeTUIMHY KOja UMa BE3€ Ca MyTamhOM:

IIpehenu myT (S), nim kpahe nyT, Koju Tes10 Mpele 3a Heko Bpeme jecTe QyKUHA /ies1a yTambe
KOjy TeJs10 npele 3a To Bpeme.
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[Tutatn ydenuke na iau je npehenn nyra ¢pusnuka BennunHa. OuekuBaHu oAroBop: Jecre, jep Kao U CBaka
Ty>)KHHA MOXeE Ja Ce MEpH.
IIpoauckyroBaru ciuky 3.6.

3aBpPIIHH 1€0 Yaca

A C B .
® ® ¢ Kpo3 nurama npoBEPUTH YCBOJEHOCT U3JI0KEHOT TPaAnBa.
A B erTa}LeM JIBA YUEHUKA 110 YUUOHHIIN AEMOHCTPUPATH PA3TUYUTOCT
A Ej . KpeTama jeTHOT y OJIHOCY Ha JIPYroT U 'y OCHOCY Ha YYUOHHUILY.
YyeHuny 1npTajy pazauduTe myTame 1Mo Tabiu 1 mpolewmyjy npehene
C MyTEBE 3a Pa3IN4nuTa KPeTama.
A
. * ].3 Jlomahu 3agarak: ITurama 3.1-3.5.

IIpoBepa ocTBapeHHX Ucxoaa

— TauHO HaBeZCHU NPUMEPU MEXAHHYKOT KPETarba.

— HcnpaBHo pa3ymeBame [10jMa peIaTUBHOCT KPeTamba.
— KopekTHo neduHuCcaH nojam myTama U npehern myT.
— TayHo neduHUCAHO MEXaHHYKO KPETamhe.

EBanyanuja

— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla nm cy cBM YYCHHIIM OWJIM AaKTUBHU WJIH CaMO I10jeANHI?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(iia)?

— Jla nmu caM noBoJbHO (priekcuOmnan(ua)?

— Ilra cam Morao(Jia) npyrauuje na ypaaam?

— Jla 11 caM ocTBapuo(J1a) MOCTaB/beHE IUIbeBe?

— Jla nu ce Ha yacy Jecuiio ydeme?

— Jla nu cy yueHu1n ocTBapuin neduHucaHe ucxoae?

— IlITa u xkako gape?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 18
HACTABHA TEMA Kperame
HACTABHA JEJUHULA bp3una kperama tena. bp3uHa Ka0 BEKTOPCKA BEIUYUHA.
[Tonena kperama o 0OIUKY MyTakEe U UHTEH3UTETY Op3UHE.
THUII YACA O06pana
METOJE PAIIA MOHOJIOIIIKA, IWjaJIOIIKa
OBbJIMIIN PAIA (bpoHTaNHU, TPYITHU, UHAUBUAYAIHU
HACTABHA CPEACTBA YIIOSHHK, TPAKTHKYM
OUJb U 3AJALIN YACA

LII/IJT:eBI/I gaca Cy yIO3HaBamEe yUCHMKa Ca.

— Op3uHOM,

— BEKTOPCKHUM KapaKTepoM Op3uHeE,
— MHOXEHEM BEKTOpa CKaIapoM,
— TOJEJIOM KpeTama Mo 00JIHMKY IyTamke U HHTEH3UTETY Op3HHE.

UCXOIM

Ha xpajy yaca yueHuk he 6utu y cramy na:

— Jedunue Op3UHY Tena,

— M3padyHa Op3MHY KpeTama Tella ako Cy Jare BpeIHOCTH MpeleHor myTa U BpeMeHa,
— u3pasu Op3uHy y oarosapajyhoj MepHoj jeTUHHIIH,

— HaBeJle BEKTOPCKE KapaKTepUCTUKe Op3uHe,

— TIIperno3Ha cKajlapHe BeJMYMHE Y HaBeJCHUM MpUMepUMa (GU3NUKHUX BETUUMHA,

— pa3BpcTa BEKTOPCKE U CKaJapHE BEIMYMHE y TOHYhEeHOM HU3Y (PU3NUKUX BEJINYMHA,
— pasnuKyje BPCTe KpeTama MpemMa OOJUKY IyTamke,

— HaIpTa BEKTOp 3a/1aTOT HHTEH3UTETA, ITPaBIla U CMepa.

MEBYIIPEAMETHE KOMIIETEHIHHJE:

- KOMHCTCHI_[I/Ija 34 YUCHC,

— pan ca mojanuMa u uHopmalmjama,

— pemaBame npobiema,
— KOMYHHKallWja,

— capanma,

—  ecTeTHYKa.
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JlenoBu yaca

AKTUBHOCTH HACTAaBHUKA

AKTHBHOCTH YYEHHKA

YBOJIHU KpaTak OcBpT Ha nomahu 3amaTak CIIyIIajy, IOCMATPajy ¥ aHATU3UPA]y
MOCTaBJba MMUTabA, HABOM ITPUMEPE WM KPO3 | OJroBapajy U KOMEHTapHUIILy
WIYCTpallije peaan3yje MOHABIbAkE YCBOJEHUX
cazipkaja 0 KpeTamy

TJIaBHU NIOCTaBJba MMUTaKA, OJICTUYE YICHUKE Ha NaKJPMBO CIYIIAjy, pPa3MHILBA]Y,
pa3MHIIbambe KOpUITherheM COTCTBEHOT TIOBE3Yjy Ca CONICTBEHUM HCKYCTBOM
ucKyctsa 3aImcyjy, peiiaBajy 3a1arax,
KOMEHTAapHIIIEe, yCMepaBa TUCKYCH]Y Ha padyyHajy, y4eCTBY]Y Y JTUCKYCH]H
YOTIIITABAKE, 3aK/bYyYHBAGE U ICPUHUCAHE HA OCHOBY IPHMEPA H HITyCTPAI}a -
u3naxe, o0jalimana, 3aMKucyje, HaBOIU pTEXka 3aKJbYqyjy
npuMepe, ucTude OUTHO, 00jaNImaBa... va romoh HACTABHMKS KedHHAITY,

upTajy...
3aBpIITHU MOCTaBJba MMUTAkA, 33/1aj€ JEAHOCTABHE 3aJaTKe, | CIIYIIA]y, OJAroBapajy, IpUMEHY]y

IpaT U KOMCHTAPUIIIC,

3amaje qomahm 3amarak

HAY4YEeHO LIPTajy U 3aIUCY]y

TOK YACA

YBoaAHHU €0 Yaca

[IponuckyroBatu nomahe 3a1aTke.

Kp03 UuTamka U OAroBope NOACCTUTHU YUCHUKE HaA:

— HAYYCHO O KpCTamy U
— BpPCMCHY U BlbE€TOBOM MEPCHY.

T'J1aBHM €0 yaca

Kpo3 nuckycujy noJceTuTu yueHuKe aa ce Kaxe ja ce Oprxe kpehe oHO TeJo Koje 0/ CopHjer

— 3a UCTO BpeMe npehe 1yxu myT, win

— 3a kpahe Bpeme npehe uctu myr.

Hedbunncaru Op3uny Tena: bp3una tesa je jennaka koanuHuky npehenor nyra (S) u Bpemena (t) 3a

Hanmcartu jenuauiy 3a Op3uny y Sl cucremy —

Koje ce Taj myT npehe.

npehenu nym

op3una =

gpeme Kpemaroa

m
S

npehenu myT u Bpeme.

HarnacuTu na ce Kopucte u apyre jeJuHHIe — o

km km@

s s

Hanwmcatn npumepe n3padyHaBama Op3uHa:

S
— Ako nemak npehe myt og 10 m 3a 10S, Op3uHa HBErOBOT KpeTamba U3HOCH: V = e

Y HArJICUTH JIa J€ OYMIJICTHO U3BEJeHA U3 JeIMHUIIA 32

10m:1m

10s s
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. 100 km
— Ayromo6un koju iyt ox 100 km mpehe 3a 2 h, kperao ce Op3uHOM: V = % = O;)—h = 50% .

Kpo3 auckycujy HaBecTH yueHHKE Ha 3aKJbydak ja rje hiemMo u kajga ctulin He 3aBUCH CaMO OJ TOra KOJIUKO
ce Op30 kpehemo, HeTro U O] TOTa y KOM Ce TPaBIly ¥ cMepy Kpehemo — 3a Op3uHy Ba)KHU TpaBail U cMep.

Kpo3 npumepe 13 cBakoiHEBHOT )UBOTa (CJ1. 3.7) HaBeCTH Ha 3aKJby4aK Jia Cy Mpasal] U cMep Op3uHe UCTH
Kao IpaBall ¥ CMep KpeTama Tena.

Cybotuya
200 km

Mpun6oj . YutaoHuua

* )y MoxxapHM
nsnas

Jepunucatu HHTEH3UTET Op3uHE — OpOjHA BPETHOCT OP3HHE 33aj€THO ca jeAMHHUIIOM Mepe.
W3 HaBeneHUX MpUMepa HABECTH YUCHUKE Ha 3aKJby4ak Ja je Op3uHa Tena oapelera ca Tpu mojma:

1. HureH3uTeT Op3MHE, KOjU YHHE OpOjHA BPESTHOCT U jeIMHULIA MEPE.
2. TIpaBamn 6p3uHe, KOjU OJroBapa MpasIily KpeTama Tela.
3. Cwmep Op3uHe, KOjU OJrOBapa CMepy KpeTama Tena.

Hanomenytn na mopen Op3uHe mocToje M JApyre (u3Muyke BEIUYMHE KOje Ccy MOTIyHO onpehene
WHTECH3UTETOM, TTPABIIEM U CMEPOM H JIa C€ CBE TaKBE BEITMUYMHE HA3MBajy BEKTOPCKE BeJINYHHE.

Harnacutu na ce BCKTOPCKE BCIIMUHUHC:

— rpadWYKy MPeNCTaBsbhajy OPHjCHTUCAHUM JTy’)KHMa, TAKO3BAaHUM BEKTOPHMA
— O03HayYaBajy JIOTOBOPECHUM CJIOBUMA MU3HAJ] KOJHX CE€ CTaBJha]y CTPEIHIIC.

HaBecTw 1a ce MHTEH3UTET BEKTOpa O3HAYaBa
a) 6) JOTOBOPEHHMM CIOBOM 0€3 CTpenuIe — BEKTOp
m / km Op3uHE ca V, a BeH MHTCH3UTET ca V.

v=2— 20-2 T

s HUcrahu nma gyxuHa BekTopa Mopa OUTH

m \ km / NPONOPLHMOHATIHA HETOBOM  HMHTEH3UTETY —
v=4— 60 — .

S h nBocTpyko Beha Op3mHa ce Ha HpTeXUMA
Mpe/ICTaB/ba ABOCTPYKO AYKHUM BEKTOPOM.

e 3
30 0.

Jedunucartu ckanapHe BeTUUYUHE:

dusnuke BeJMUNHE Koje cy oapehene Opojnom BpeaHouhy U jeTMHUIIOM Mepe HA3MBAajy ce CKajlapHe
BeJIMYNHE — CKAJIapH.

OO6jacHUTH MHOXeH-e BeKTopa (Op3uHe ckamapoMm — Opojem) ca

v v ' IPUMEPOM Ha CII. 3.9.
JWr——— | 2y 3aBpuiHM 1e0 yaca
Kpo3 mnurtama MpoOBEepUTH YCBOjEHOCT H3JIOKEHOT TIpajuBa.
L L YyeHuny Ha TabIM LPTajy MpUMEpE BEKTOpa pPasIUYUTHX H
2. 3. UCTHX MHTEH3UTETA, IpaBana 1 CMEpOBa.
— V | _—— V |
5 4 Jomahu 3anarak: 3amanu 3.29 u 3.33.
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IIpoBepa ocTBapeHHX UcxXoaa

— TauyHu OJArOBOpU Ha YCMEHO TOCTaB/bCHA MMHTaMa KOjUMa Ce MPOBEpaBa YCBOJEHOCT cajpikaja U3
KpeTarma.

— HWcnpaBHo periern npuMepu y kojuMa ce oapelyje Op3una tena.

— HcnpaBHo HaBeneHa pasinka u3Mel)y BEKTOPCKUX U CKalTapHUX BEUYMHA.

— IlpaBwiHO HaLPTaHK BEKTOPH PA3IMYMTHX U UCTHX MHTEH3UTETA, IIpaBala i CMepoBa.

EBanyaumja

— Jla i1 cam MoTuBHCao(J1a) YUICHUKE 32 YUCHe?

— Jla nm cy cBM YYCHHIIM OMJIM aKTUBHU WJIH CaMO T10jeANHM?
— Koje remkohe cy ce nojaBuiie?

— Kako cam ux pemasao(iia)?

— Jla 1 cam noBoJbHO urekcuOumnan(ua)?

— Ilra cam Morao(Jia) npyrauuje na ypaaam?

— Jla 11 cam ocTBapuo(J1a) MocTaB/beHe IUJbeBe?

— Jla n1u ce Ha yacy Jecuiio ydyeme?

— Jla nu cy yueHu1M ocTBapuiM neduHucaHe ucxoue?

— Ilra u xako game?
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHHUK

PA3PE/: VI PEJIHM BPOJ YACA: 19

HACTABHA TEMA Kperame

HACTABHA JEAUHUIA [TojmMoBH 1 BeMUMHE KOjUMa C€ OMHUCYje KpeTame. bp3uHa kao
BEKTOPCKA BEJIMYMHA.

THUII YACA [IOHaBJbaE, YTBphUBame, IpoBepa 3Hamba
METOJE PAJTA JIjasiolKa, TeKCTyaaIHa
OBbJIMIIN PAIA (bpoHTaNHH, TPYITHHA, UHIUBUAYATHH

HACTABHA CPEACTBA YHOEHUK, IPaKTUKYM

b U 3AJALIM YACA

[{usbeBu yaca cy yTBphuBama 1 IpoBepa 3Hamba 0 KPETamy.

ncxoaun
Ha xpajy yaca yueHuk he 6utu y cramy na:

— JedUHHIIE MEXaHUYKO KPETamhe Y OJJHOCY HAa KOHKPETHO peepeHTHO TeJo,

— pa3iuKyje nmyTamy U npehenu myT,

— 00jacHU peNlaTUBHOCT KpeTama,

— Jedunue Op3UHY Tena,

— HaBeJe U 00jaCHM BEKTOPCKE KapaKTEPUCTUKE CHUIIE,

— HampTa BeKTOp Op3MHE 33a7aTHX KapaKTepUCTHKA,

— pemaBa KBaHTHTaTHBHE 33JlaTKe, U3padyyHa Op3uHY KpeTama U BeTMYMHA Be3aHUX 33 KPEeTambe,

— wu3pa3u Op3uHy y oxaroBapajyhoj mepHoj jemmaumnm melhyHapomgHor Sl cumcrema, mperBapa Behe
JeIuHUIEe Y Mambe U OOpHYTO.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIIETEHIIH]ja 32 yUeHe,

— pajx ca nojaruMa u nHdopmarmjama,

— pemaBame rnpobiiema,

— KOMYHHUKAaIIH]a,

— capaama (YKOJHMKO Ce peau3yje Kpo3 rpylnHH 00JIMK paja).
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JemoBu yaca

AKTHBHOCTH HacTaBHHKA

AXTHUBHOCTH YUYCHHKA

YBOJHH aHanmm3a nomaher 3a/1aTka - pa3roBop | CIIyIIAjy, TPaxKe MOjallbehe, YUSCTBY]Y Y
pasroBopy
TJIaBHU HCTHYE ITUJb Yaca CITyIIajy, pa3MHIILbAjy, TOBE3Y]Y, IPUMEHY]Y
MOCTaBJha NMUTAKkA, HABOJU HOBE yodaBajy mpo0Jiem, pemiaBajy mpooiem,
MIpUMeEpE M WIYCTPAIHje, peaansyje 4YUTAajy, 3aIUCY]y, Pa4yHa]y, KOMCHTapHIILY,
jeIHOCTaBHE AEMOHCTpAIIN]je, TPAXKHU MOCMAaTpajy U peanu3syjy jeTHOCTaBHE
o0jammema, MpaTu, KOMEHTapHUIIe U | IEMOHCTpaIlrje
BpeaHyJe, yCBajajy HOBE HH(OpMAIIH]je MTUTa]y, TPaKe
HariamniaBa u Bpaha Ha GUTHO J0JIaTHA 00jalllberha - YKOJIUKO CY UM
) noTpeOHa
ynyhyje ydeHUKe Ha IPAKTHKYM U
KOHKpETHE 3a/1aTKe (CBE YYCHHKE WM | pa3roBapajy, pa3Memyjy uieje, 1oropapajy ce
JIeNIA yYEHUKE y TPYyIIe) ¥ 1pe3eHTyjy (YKOJIHMKO pajie 3alaTKe y
: : TpyITH)
J1aje UHCTPYKIIHje
MIpaTH paj yYeHUKa WIH TPyTIe
KOMEHTapulle, 00jalmaBa HauuH
3alMCUBamba pe3yirara
oxpalpyje yueHUKe Ha aKTUBHOCT U
aHTaXXOBame 1ITO Beher Opoja
3aBpIIHU M3HOCH CBOja 3amakama o CIIyIIajy, KOMEHTapHIILY

YCICIIHOCTH MPUMECHE HAYYCHOT
AHAJIN3HUpPa CBCHTYAJIHC I'PCIIKE

3a1aje nomahu 3aaTak

M3HOCE CBOja 3amaxkarba U 3aIucyjy

YBoaHHU €0 Yaca

TOK YACA

[IponuckyroBatu nomahe 3anaTke.

I';1aBHM 1e0 yaca

Kpo3 nutama u onrosope:

® IIOHOBUTH HAYUYCHO,

L4 YTBpAUTHU CTCUCHA 3HAkA U

L4 IMPOBCPUTH CTCUCHA 3HAKA YUCHHKA O J0CaJla HAYYCHOM U3 (1)I/I?>I/IK6.

Ypanuru 3agarak 3.1. Jleyak ce mera 6p3uaom 2 km/h. W3spasutu oBy Op3uny y M/S u cm/s.

PaznuunTy ydeHunM npeTBapajy y pa3iudmTe jeauHune: V=2—=2

km
h

1000 m
3600s

Hanomenyru: bpojHe BpeqHOCTH GU3NYKKX BEIMIMHA HE Tpeba MIcaTh ca BUIIIE 011 YeTHpH Iudpe, He padyHajyhu HyJie ucnpen

100cm

~0.556 1 = 0.556 —556°M
S S

neruMaitHor 3ape3a. Hajuerthe ¢y nosossHe Tpu mudpe. 3aro je modujern pesyirar 0.555 555 55 3aokpysxken na 0.556.

VYpaautu 3aparak 3.3. Terno ce kpehe 6p3urom ox 4m/s. 3a xonuko Bpemena he mpehu myr ox 32m?
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(-s_3%m
v

=8s. Harmacutn o6aBe3HO NHCamke jeIUHALIA K HE3aBUCHO pPEIIaBamke Pa3ioMKa ca OpOjHUM BEpAHOCTUMA U
m

4—
S

jenmHMIaMa (ckpahuBame H CI1.).

Ypaautu 3aparak 3.5. Konukom ce Op3uHom ce kpehe ayromoOui ako 3a 2.5h mpehe myt og 200km?

bp3uny u3pazutu 'y km/h, m/s u cm/s.

200k 1
PaznnunTy ydeHUnM npeTBapajy y pa3inuuTe jeAMHuLe: V = S_ 00km =80 km =80 000m ~ 22.22 m_ 2222 ﬂ
t 25h h 3600s S s

Ypaauru 3aaarak 3.8. Auapej u Muan nourmsmy HCTOBpeMeHO ja Tpue nopen Case, kejom ayxuue 2 Km,
OJ1 BberOBOT IoYeTKa. JloroBopuiu Cy ce Ja ce cauekajy Ha Kpajy Keja. AHapej je Tpuao op3unom 5km/h, a

Mutan 6p3unom 5.2 kmv/h. Ko je u komuko ayro yekao?

S

Jenan yuenuk onpelyyje koauko ayro tpuu Auapej: ta =— =0.4h =1440s,
Vv
s =2km Vo = T A
S
km a JIPYTH KOJIMKO Iyro Tpuu Musan u Bpeme dekama: ty, = — ~0.385h ~1385s.

=7 Vim
Munas je gekao Aunpeja t =t —ty, =55s.

3aBpIIHHU €0 Yaca

ITpoauckyTOBaTH €BEHTYaIHE TPEILIKE y U3paau 3a/1aTaKa.

Jlomahu 3amarak: 3amamnu 3.30 u 3.32.

HpOBepa OCTBApPECHHUX HCXO0/A

— Taunu oaroBopH Ha NOCTaBJbEHA NUTaMkba HACTABHUKA.

— HcnpaBHO U3BpLIEHO NMPETBApamE jeANHULIA.

— BpenHoBame pa3nMUUTHUX HHUBOA MOCTUTHYha Ha OCHOBY TAayHUX OJroBOpa Ha JudepeHLHpaHe
3aXTeBE y OKBUPY PAuyHCKOT 3ajaTKa.

EBanyanuja

— Jla nmu cam MoTuBHCcao(J1a) YICHUKE 32 YUCHe?

— Jla i cy CBM y4eHHUIIM OWJIM aKTUBHH WJIA CaMO TIOjeTMHU?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemanao(iia)?

— Jla nmu cam n0BOJBHO (priekcuOmman(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla nu cam ocTBapuo(J1a) MOCTaB/beHe UJbeBe?

— Jla nu ce Ha yacy JecuIio ydeme?

— Jla nu cy yueHun ocTBapuin neduHucaHe ucxoe?

— IlIra u kako name?
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHUK

PA3PE/: VI PEJIHU BPOJ YACA: 20

HACTABHA TEMA Kperame

HACTABHA JEJUHULA [Tomena kperama nmpemMa OOJIMKY MyTamke ¥ UHTEH3UTETY Op3WHE Tela.
[Ipumepu paBHOMEPHO MPABOIHHU]CKOT KPEeTama

THUII YACA Obpana
METOJE PAIIA MOHOJIOIIIKA, TUjaJIOIIKa U JEMOHCTPAIOHA
OBbJIMIIN PAIA (bpoHTaNHU, TPYITHU, UHAUBUAYAIHU

HACTABHA CPEACTBA YIIOSHHK, TPaKTHKYM, KaHaIl

Wb U 3AJIALIA YACA
I_II/IJ'LGBI/I qaca Cy yIloO3HaBamEC YUCHHKA Ca ITOACIIOM KpCTama IIpeMa

— 0o0NMKy myTame,
— UWHTEH3UTETY Op3UHE.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy ja:

— HaBeJIe BPCTE KpeTama IpemMa 00IMKY ITyTambe,

— TIperno3Ha BpPCTe KpeTama 110 O0JIMKY NyTame Mel)y HaBeIeHUM ITpUMepUMa,

— JIEMOHCTpUpa AYKUHY ITyTa KOJ MPAaBOJIMHHU]CKOT 1 KPUBOJIMHH]CKOT KpeTama,

— HaBe/le BPCTe KpeTama IpeMa HHTEH3UTETy Op3uHe,

— JeduHHIIE paBHOMEPHO MTPABOJIMHU]JCKO KpeTame,

— TIPENo3Ha paBHOMEPHO KPETAKHE Y CBAKOIHEBHOM >KUBOTY,

— JEIHOCTaBHHMM J€MOHCTpalujaMa UiIyCcTpyje paBHOMEPHO U IPOMEHJbUBO MPABOJIMHUJCKO KPETambhe,
—  ONHUILE BEKTOp Op3MHE PAaBHOMEPHOT MTPABOJIMHU]JCKOT KPETamba.

MEBYIIPEAMETHE KOMIIETEHIHHJE:

— KOMIIETEHIIN]a 32 YUeHe,

— pan ca mojanuMa u uHdopmaljama,
— pemiaBame mpodiema,

— KOMYHHUKallHdja.
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JlenoBu yaca AKTHUBHOCTH HACTaBHUKA AKTHBHOCTH YYCHHKA
YBOJIHH KOMEHTapuiie joMahu 3aatak CiyIajy, mpTajy , IoOCMaTpajy moBe3yjy u

0JIroBapaj

MUTa, PTa, JEMOHCTPHpA A pajy

pasroBOp ycMepaBa Ka IMOHaBJbakby

MI0jMOBA KOJjU OTIUCY]y MEXaHUYKO

KpeTame

TJIaBHU u3naxe, o0jairmana, IEMOHCTPUPA, CIIyIIa]y, MIUTA]y, IOCMATPajy
tipra, HaBO i
JIC IPUMEPE, aCUCTHPA]y Y
MOJICTUYE Pa3roBOp, UCTHYE OWTHO, JIEMOHCTpaIyjamMma
HABOIU MIPUMEDPE, BOAU NUCKYCH]Y Ka . . .
A IPUMEDE, BOII IMCKYCH]Y ocMaTpajy, 3anaxajy, npuMemyjy

3aKJbyYUBAHY
CBaKOJHEBHO MCKYCTBO

IOMake yuyeHuluma y neMHucam .

yHaeHun y Aed y y3 momoh HacTaBHHKA YOIIIITABajy U

3ajaje 3a1aTaKk JneUHALTY

1pTa, TYMa4yH TabeIapHu MpUKa3 pelaBajy 3ajarak, pauyHajy, Ha OCHOBY

rnojaraka JIEMOHCTpAIIHja CaMOCTAITHO H3BOJIC
3aKJbY4Ke

3aBPIITHU [IOCTaBJbAKHEM ITUTAhA U CITyIIajy, TIOBE3Y]y, OAT0Bapajy
KBaJIUTATUBHUM 3aJIal[iMa IPOBEpaBa .
) 3aIucyjy

YCBOJEHOCT HOBOT U Pa3yMEBambe

MOBE3aHOCTHU Ca paHUJUM CaJpiKajuMa

3a1aje nomahu 3aaTak

TOK YACA

YBoauu 1eo yaca

[IponuckyroBatu nomahu 3aarak.

Kpo3 nurama u oAroBope Mo CETUTH yUYEHHUKE IIITa Cy MyTama, mpehenu nmyTHa u 6p3uHa.

I';1aBHM 1e0 yaca

OO6jacHUTH TOJeNy KpeTama MpeMa OOJIMKY IMyTamka Ha NMPABOJMHHUjCKAa U KPHUBOJMHUjCKA — YYCHHUIIU
1ajy mpuMepe.

Kananowm nemMoHCTpupaTi uemy je jeHak npeheHu myT KoJl KpUBOJIMHU]CKOT KpeTama — Kao HITO je JyKUHA
CaBMjJEHOI KaHalla jeJHaKa HeroBOj MYKHHM KaJa j€ HCIpaB/beH, Tako je W mpeheHn myr Kox

KPUBOJIMHU]JCKOT KpeTama jeHaK TY>KUHHU Jella MyTame Kaja
OHMCMO je MOTJIM UCIIPABUTH.

> > >

VA vB v( y

[Tomohy cnuxe 3.10 oGjacHuTH Aa:

— KO/ IPaBOJIMHUjCKOT KpeTama BEKTOp Op3uHE MMa IpaBail
IyTamke U CMEP Y CMepy KpeTama.

— KOJ KpPUBOJHWHHJCKOT KpeTama BEKTOp Op3WHE y CBaKoj
TA4KH MMa MpaBall TAHreHTE Ha IyTalky Y TOj TAYKU U CMEP
y CMepy KpeTama.
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Kpo3 pasroBop moaceTUTH yUeHHKE Ja KaKeMO Ja ce Tena yop3aBajy kama M pacte Op3uHa, a Ja ce
ycnopaspajy Kaja uM ce Op3uHa cMamyje.

o

s
t

:6Om:2m
30s

P

Hcrahu na ce npema MHTEH3UTETY Op3HHE, KpeTarba ce Jiejie Ha paBHOMePHAa U
HepaBHOMeEpHA.

PaBHOMepPHO KpeTame je KpeTame MPUJIMKOM KOra TeJjio 32 jelHaKe
BpeMeHCKe HHTepBaJie npeja3u jeqnake myrese (ci. 3.11).

Ha mpumepy ca ciuke 3.12 00jacHUTH paBHOMEPHO KpETame Ha JEeIOBHMA
IyTa U Ha IeJIOM IIyTY.

VYkynan nyt ox 60 metapa usmehy tayaka A u B, temo npehe 3a moma munyra,
oaHOCHO 3a 30 cexyHIu.

Caaku jeo myTa, jeqHake nyxuHe, mo 20 merapa, Teno mnpehe 3a
10 cekyHau n1a je KpeTame je paBHOMEPHO.

B
Jenan ydeHuk pauyHa Op3uHy Ha J€JIOBMMa IyTa, a JIPYyrd Ha
LIEJIOM ITYTY.
yo3i_S _S_2m_,m
t, t, t, 10s s

Hagectu na ce HCIIPOMCHJbUBOCT 6p31/IHC e V = const .

Harnacuru:

/la Ou kperame OMJI0 pABHOMEPHO, MHTEH3UTeT Op3MHE Tes1a MOpa OMTH HENIPOMEH/bMB Y CBUM

HHTEPBAJTHMA BPeMEHA KpeTama, 0e3 003Mpa Ha TO KOJIMKO €y TH HHTEPBAJIH MAJIH.

Jla 64 KpeTame ONJI0 HEPABHOMEPHO, T0BOJbHO je 1a y 0MJ10 KOM BPeMEHCKOM HHTEPBAJIy HeroBa

6p3mla HI/Ije HCTA Ka0 Y CBUM 0CTAJIUM BPEMEHCKUM UHTEPBAaJIHMaA.

O6jacHuTy TabenapHU HAYMH MTPUKa3HUBamka M0/1aTaka 0 KpeTamwy Ha mpumMepy ca ci. 3.12 (tabena 3.1).

t[s] 0 10 20 30
s[m] 0 20 40 60
v[m/s] 2 2 2 2

Harnacutu na je HajjeIHOCTaBHUJU OOJIMK MEXAaHWYKOI KpeTama PaBHOMEPHO
NPaBOJIMHUjCKO KpeTame.

HaBectu npumepe paBHOMEpPHO MpaBOJUMHUJCKOT KpeTama (ci. 3.13): meranHa
KyIJiuia wid Mexypuh Baszayxa Kpo3 BOLY.

JleMOHCTpUpaTH Maamke KYTIIHUIe Kpo3 TEYHOCT Y BEPTUKAHO] TPO3UPHO] MOCYIN
Harmacutun na xyrnuma tpeba ga Oyne oa maTepHjaiia KOjU HE IUIMBA IO

TEYHOCTH, W JIa TI0JIAKO TOHE J1a OM Ce BHJIENO HEHO KpeTame U na he xacHuej
YUYUTH J1a joj rycTuHa Tpeba na Oyne mano Beha oJ1 TyCTHHE TEeYHOCTH.
HckoprcTUTH BOJIY M KYTJIMILY OJ] PETKOT TUIACTEIMHA Y KOJY j€ YTUCHYTO TapIiie

MeTaja YMjH jeé OJJHOC Maca TakaB Ja je Cpelma I'yCTHHA KyriHile Mayio Beha of
TYCTHHE BOJIE.
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JleMOHCTpUpaTH KOTpJhamkhe METATHE KyTulle Hu3 [ anwiejeB xied wim 0OMYHy CTPMY paBaH.
JleMOHCTpHpaTH KPETamke Ba3AyIIHOT MeXypa Kpo3 TIHUIICPHH.
Kpo3 nuckycujy HaBecTH YUeHHKE Ha 3aKJbydak Jia cy IocMaTpaHa KpeTama Ha IIOYeTKy yOp3aHa a KacHuje

paBHOMEpHa.

3aBpPIIHH €0 Yaca

Kpo3 nurtama npoBEepUTH YCBOjJEHOCT H3JI0KEHOT TPaIUBa.
Y4eHuuu HaBo/Ie IPUMEpPE HEPABHOMEPHUX KPETamba.

Jomahu 3amarak: 3agarak 3.3

IIpoBepa ocTBapeHHX Ucxoaa

— TauHo HaBezieHa MOJiEIA KPETamba M0 OOJINKY IyTambe.

— TauHo HaBesieHa MOJeNIa KpeTama [0 HHTEH3UTETY Op3HHE.

— KopekTHo HanpTaHu BEKTOpH Op3WHE KOJI MPABOJIUHI]CKOT U KPHBOJIHHHU]CKOT KPETarbha.
— HcnpaBHO mpounTaHu Mojgany AaTH y TaOesu.

EBanyanuja

— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla nm cy cBM YYCHHIIM OWJIM AaKTUBHU WJIH CaMO T10jeANHM?
— Koje remkohe cy ce nojaBmiie?

— Kako cam ux pemasao(ia)?

— Jla nmu caM n0BOJbHO (priekcuOmnan(Ha)?

— IlIta cam morao(J1a) 1pyrauuje na ypaaum?

— Jla 11 cam ocTBapuo(J1a) MOCTaB/beHE IUIbeBe?

— Jla nu ce Ha yacy JecuIio y4ueme?

— Jla nu cy yueHu1M ocTBapuin neduHucaHe ucxoae?

— IlITa u xkako mampe?
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHHUK

PA3PE/: VI PEJIHM BPOJ YACA: 21

HACTABHA TEMA Kperame

HACTABHA JEJUHULA 3aBucHOCT npel)eHor myTa o BpeMeHa KO/ paBHOMEPHOT
MIPaBOJIMHU)CKOT KpeTama. ['paduiiu 3aBucHOCTH npeheHor nyra u
Op3uHE 0]1 BpeMeHa.

THUII YACA oOpana
METOJE PAJIA MOHOJIOIIKA, JTHjJIOIIKA, WITyCTPATUBHA
ObJINLA PAJTA (dpOoHTaTHH, TPYITHHA, UHAUBUIYATHA

HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

Wb U 3AJIALIA YACA
I_II/IJT:CBI/I qaca Cy yIIO3HaBamEC YUYCHHKA ca.

— PpaBHOMEPHO MPABOJMHU]JCKUM KPETAHEM,

— (dopmynama Koje Onucyjy paBHOMEPHO KpeTame,

— TpadUUKUM TpeCTaB/bakbeM 3aBUCHOCTH TIpel)eHor myTa 071 BpeMeHa,
— TpadUIKUM IPECTaB/bakbeM 3aBUCHOCTH Op3WHE 0J1 BpEMEHA.

ncxoaun
Ha xpajy yaca yueHuk he 6utu y cramy na:

— JeduHHIIE paBHOMEPHO MTPABOJIMHU]CKO KpETame,

— 3Ha KapaKTepUCTHKE PAaBHOMEPHOT MPABOJUHM]CKOT KpETama,

— HaBejle IpUMEpe PAaBHOMEPHOT NMPABOJIMHU]CKOT KPEeTamka Y HEIIOCPETHOM OKPYXKEHwY,

—  ONHUILE KapaKTEPUCTHKE BEKTOpa Op3MHE paBHOMEPHOT MPaBOJIMHH]CKOT KpeTama,

— Hanuie ¢popMyIe Koje ONUCYjy paBHOMEPHO KpeTame,

— Ipemno3Ha rpaduk 3aBHCHOCTH MpeheHor myTa o/ BpeMeHa paBHOMEPHOT MPaBOJIMHU]CKOT KpeTama,
— Tmperno3Ha rpaduk 3aBUCHOCTH Op3uHE O]l BpeMEeHa paBHOMEPHOT MPaBOJIMHU]CKOT KPEeTamba.

MEBYIIPEAMETHE KOMIIETEHIHJE:

— KOMIIETEHIIM]a 32 yUeHe,

— pan ca mojanuMa u uHpopmaljama,

— pemaBame npobiema,

— KOMYHHKAallWja,

— capaama (YKOJHMKO Ce peanusyje paj y Tpymm).
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JenoBu vaca AKTUBHOCTH HaCTaBHHKA AKTHUBHOCTH YYCHUKA
YBOJHH KOMeHTapuie qoMahu 3aaarka yUYECTBYjy y aHanm3u qomaher 3agarka

HABOJIM IIPUMEPE ca MPEAXOTHOT Jaca, CIIyIIajy, aHATTU3HUPAjy, ynopehyjy u

pa3roBOp BOJM Ka NMOHABJbAY U OJIroBapajy

yTBphUBamy M0jMOBA pABHOMEPHOT

NPaBOJIMHU]CKOT KpeTamba

TJIaBHH aHAIM30M TabeNapHOT MPUKa3a KpeTama | aHAIIM3HUPajy, pa3roBapajy, IpuMemnyjy

CTEUYCHA 3Hama U3 MaTEeMaTHKE,

HABOJIM YYCHUKE Ha 3aKJby4aK . )
3aKJbY4yjy, MPABUIIHO 3aIKCY]y HCKa3e,

TpaXu 0J] YYCHHKA IPUMCHY 3Hamba U3 QﬂroBapajy, HpeTHOCTaB_]‘Lajy’ yoanajy’

MaTeMaTHKe, IPATH MIOMaXKe YICHUIIUMA .

. y3 momMoh HacTaBHMKa LPTajy U TyMaue

y u3BOheY jeJTHaYMHA KpeTama, . : .
rpaduK, MUTajy, pauyHajy, 3aucyjy

1pTama rpaduk
OUTHO

nojceha, Harnamasa, mocTaBsba

NUTaka, HABOJIM YUYCHHUKE HA YOUaBambhe,

HAIOMULE - CKpehe Nakby, H3Taxe

3aBpIIHU NUTakUMa WM aHAIN30M rpaduka CIIyIIAjy, pa3MUIILBA]y, aHATU3UPA]Y ,

3aBUCHOCTH Tpel)eHOT IyTa 0J1 BpeMeHa, | OJIrOBapajy U 3aIucyjy

NPOBEPaBa YCBOJEHOCT U3JI0KCHUX

cazpikaja

3anaje foMahu 3aarak

YBoauu 1eo yaca

TOK YACA

[IponuckyroBatu nomahu 3aarak.

[TonceTuTn ydeHuke Ha IpUMEPE PAaBHOMEPHO MIPABOJIMHH]CKOT KpETamba.

A

L4

M

[ToHoBUTH KapakTepUCTUKE KpeTama ca ci. 3.12: YkymaH myt
on 60 merapa msmehy Tawaka A u B, temo mpehe 3a moma

lev

N

Jlatu TabGenapHu IpUKa3 OBOT KpeTama (Tabena 3.1).

MUHYTa, OofHOCHO 3a 30 cexkyHmu. CBaku [1€0 mMyTa, jeIHAKE
nyxuHe, no 20 metapa, teno npehe 3a 10 cexynau.

t[s] 0 10 20 30
s[m] 0 20 40 60
v[m/s] 2 2 2 2

I';1aBHM 1€0 yaca

Kpo3 pasroBop nojaceTuT yueHuke Aa je Op3uHa Tena je cTaiHa (KOHCTaHTHA) Ha IIeJIOM IyTY, U jeJHaKa je

KOJIMYHUKY NpeheHor myTa u BpeMeHa 3a Koje je TeJo MPenuIo 1aj myT:

S
V=—|
t
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TpaxuTtu o yueHuka z1a, kopucrehu 3Hamba U3 MaTeMaTUKE U3BEY OCTaJle jeTHAunHE:

t= " u 3aKOH IMyTa s=vt|.

[TonceruTn ydeHuke 1ita je nueapHa (GyHKIMja 1 HABECTU UX Ha 3aKJbyYaK:

ITomTo je Ko paBHOMEPHOT KpeTamka Op3MHA KOHCTAHTHA, 3aBUCHOCT npel)eHor myTa o1 BpeMeHna
(s =vt) je 1mHeapHa.
[Toncerutn yuenuke aa je rpaduk auHepane GyHKIM]jE TpaBa JIMHUja.
Harnacutu na ce y ¢pu3nunm Ha XOpU30HTAIHY OCY, IO IPaBUITy, HAHOCH HE3aBHCHO IPOMEHJbHBA BETMYMHA,
Yy OBOM CIIy4ajy BpeMe
VYueHHK KOjU M03Haje HauyMH LpTama rpaduka, y4eH Ha YaCOBUMA MaTeMaTHKe, IpTa rpagyK 3aBHCHOCTH

npeheHor myra o1 BpeMeHa.

604s [m] Y4eHHKE HAaBECTH Ha 3aKJbydaK JIa CBE TayKe JICKE HA jeTHOM
MPaBIly KOjU TPOJIa3u KPO3 KOOPJAWHATHHU TOYETaK.

[Mutatn yuenuke: Kama Oucre mepunu mpeheHe myreBe u
404 BpEMEHa 3a KOje UX TeJIO Mpeas3y, 1a I OM YBEeK CBE Tauke Ha
rpaduky jexaine Ha mpaBILy?

OuexkuBanu oxarosop: He, myry oacrtymatu oja mpaBla 300r
rpenlaka Mepema myra 1 BpeMeHa.

20+
Harnacuru:
E Mo:ke ce moKa3aTH J1a je KO CBAKOT paBHOMEPHOT
[|s .
0 ] KpeTama, He CaM0 MPABOJIMHIjCKOT, 3aBHCHOCT MyTAa O]
0 10 20 30 BpeMeHa NMpeIcTaAB/beHAa IPABOM JTHHHjOM.

ITutatn yuenuke: Kako usriena rpaduk ako Tejao y nocMaTpaHOM BpEMEHY MUpY]e.
OuekuBanu oArosop: Jlexxu Ha BpeMEHCKO] OCH.

Harnacuti na xoj HEpaBHOMEPHHX KpeTama rpaduK 3aBUCHOCTH TpeheHor myTa o7 BpeMeHa HHje IpaBa
JTMHUja.

Wcrahu HauMHe MpaBWIIHOT LpTama rpaduka (peasmepa, mucame JeTUHUIA).

Jlpyru y4eHHMK KOju TO3HAje Ha4yWH IpTama rpaduka, npra rpaduk 3aBUCHOCTH Op3WHE OJ BpEeMeHa
(ci. 3.15) 3a HaBeneHO KpeTame (Tabena 3.1).

VYyeHnke HaBECTH Ha 3aKJby4yak Jla CBE TAa4yKe JIe)KE Ha jeTHOM

‘v[m/s]‘ .. .
24 . MpaBIly KOjH j€ mapajieJlaH BPEMEHCKO] OCH.
1 [Mutatn yuenuke: Kako Ou rpadux m3rimemao kamga Ou Teino
MHUpPOBaJIO?
0 t[s]
T T —> OuekuBanu oarosop: Jlexxao OU HAa BPEMEHCKO] OCH.
0 10 20 30 ATOBOP P !
Harnacuru:

Mo:xe ce MOKAa3aTH 12 je KOJ CBAKOT PABHOMEPHOI KpeTama rpauk 3aBUCHOCTH OpP3UHe 01 BpeMeHa
NMpaBa JUHMja MapaJieJIHA BPEMEHCKOj OCH.

HamomMenyTu na xoj HEpaBHOMEPHOT KpeTama I'pauK 3aBUCHOCTH Op3WHE O] BpeMEHa HUje TmapaliejaH
BPEMEHCKO] OCH, a He Mopa Ja Oyze HU TpaBa JIMHH]A.
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VY4yeHnuk Ha TabJIM payyHa MOBPIIMHY 3aTaMIbEHOT Jiesia Ucno/l rpaduka 3aBUCHOCTU Op3UHE 01 BpEeMeHa:
m
2—x20s=40m.
S

Hpyru yuenuk oapehyje nyt koju teno npehe y Tom nepuoay kopucrehu oaroapajyhy gopmyy:

s:vtzzmx205:40m.
S

HaBectu yueHnuke Ha 3aKkJbydak, U3 I0OHMjeHE jeJHAKOCTH J1a je:

IHoBpmmHa ucnoja rpaguka 3aBUCHOCTH OpP3MHE 0/1 BpeMeHa jeHaKa je npeheHom myTy y
NMOCMATPAHOM BPEMEHCKOM MHTEPBAJY.

HamomeHnyTH 1a 0Ba 3aKOHUTOCT BaXKH 33 OWJIO KOje KpeTambe, He CaMO PABHOMEPHO.

3aBpIIHHU €0 Yaca

Kpo3 nurama npoBepUTH YCBOjEHOCT H3JI0KEHOT TPAIHBa.

Jlomahu 3anarak: 3amarak 3.37.

HpOBepa OCTBApPECHHUX HCXO0A

— Tauno uzBenena hopmyna 3a npeheHu Nyt ¥ BpeMe paBHOMEPHOT MPABOJIMHU]CKOT KPETamba.

— HcnpaBHo uKTajy BpeIHOCTH MOJaTKe ca rpaduka 3aBUCHOCTU Op3MHE O] BpeMeHa U mpeheHor myra
0]l BpeMEHa.

— VYcreurHo npuMenyjy Hay4€HO U3 MaTeMaTHKE Y HOBOj CUTYaIlH]H.

— YdeHuIIW HaBO/JIE 3aMaxkama O TeUIKkohaMma mpu paay.

EBanyanuja

— Jla nmu cam MoTuBHCcao(J1a) YICHUKE 32 YUeHhe?

— Jla i1 cy CBM y4eHHUIIM OWJIM aKTUBHH WJIA CaMO TIOjeTMHU?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(ia)?

— Jla nmu cam noBoJbHO uiekcubunan(ua)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla 11 cam ocTBapuo(J1a) MOCTaB/beHE UJbeBe?

— Jla nu ce Ha yacy Jecuiio ydeme?

— Jla nu cy yueHunu ocTBapuin neduHucaHe ucxoae?

— IlIra u kako name?
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHHUK

PA3PE/: VI PEJIHUM BPOJ YACA: 22

HACTABHA TEMA Kperame

HACTABHA JEJUHULA 3aBucHoCT npeheHor myTa o BpeMeHa KoJi paBHOMEPHOT
MPaBOJIMHU]CKOT KpeTama. [ paduiy 3aBUCHOCTH mpel)eHor 1myTa 1
Op3uHe 011 BpeMeHa.

THUII YACA MOHaBJbae, YTBphHBame, MpoBepa 3Hamka
METOJE PAJIA JIMjAJIONIKA, TeKCTyalTHA
OBbJIMIIN PAIA (bpoHTaNHH, TPYITHHA, UHIUBUAYATHH

HACTABHA CPEACTBA YIOEHUK, PaKTUKYM

OUJb U 3AJTALIA YACA
[{uspeBu yaca cy yrBphuBama u poBepa 3Hamba o:

— 3aBHCHOCTHU IpeleHor myTa o/ BpeMeHa U
— Tpadunuma 3aBUCHOCTHU IpeheHor myTa u 6p3uHe 0 BpeMeHa.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy ja:

— pasnuKyje KpeTame rnpemMa o0JuKy 00JMKY MyTamke U Op3uHH,

— pa3yMe pelaTUBHOCT KpeTama,

— HaBeJle BEKTOPCKE 0coOnHe Op3uHeE,

— OIuIIe BEKTOp Op3MHE PABHOMEPHOT MPABOJIMHU]CKOT KPETama,

— Kopuctu GpopMyJsie Koje ce 0JIHOCE Ha paBHOMEPHO MPaBOJUHU]CKO KPETabE,

— pemaBa pauyHcke 3ajaTke (Op3uHa, npel)eHu myT, MpoTeKIIo Bpeme),

— Ha OCHOBY rpauka 3aBUCHOCTH Op3UHE 01 BpeMeHa U3pauyHa HEeMo3HaTe BPEAHOCTH.

MEBYHNPEIMETHE KOMIIETEHIIUJE:

— KOMIICTEHIIH]a 32 yUeHe,

— pajx ca nojaruMa u nHdopmarmjama,
— pemraBame mpoodiema,

— KOMYHHKallH]ja,

— capafma (YKOIUKO Ce paau y TPYIIn).
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JenoBu yaca

AKTHBHOCTH HACTAaBHUKA

AKTHBHOCTH YYEHMKA

YBOJHH KpaTak KoMeHTap jomaher 3aj1aTka CITyIIajy, KOMEHTapHUIITY
HarJjamasa IuJb Jaca
TJIaBHU MOCTaBJha NMUTAKkA, HABOHU MPUMEPE, CIIyIIajy, MIOBE3Y]y, aHATH3UPA]y,
ycMepaBa MakKikby YYCHHKa Ha aHAJIM3Y CIIMKa | OJrOBapajy, oOpas3imaxy
U IPTEKA CIIUJBEM ITOHABIbAA U . .
) YUTajy TEKCT, MPETO3HA]y IpooIIeM,
yTpBphHBama CTeueHNX 3Hamba KOja ce 0JTHOCE . .
PUMEY]y HAy4eHO, 3aITHCY]y,
Ha KpeTame .
padyHajy, TOK peliema npoodiema
ClIyIllIa, KOMEHTapUIle, KOPUTyje U BPEAHY]je Ipe/CTaBJbajy Ha TabIu
yiyhyje yueHnke Ha KOHKpPETHE 33/1aTKe U3 aHaM3upajy rpaduk, 3aKJbydyjy
MpaKkTUKyMa (WM YYCHHUKE JIeNU Y TPYIe .
p yMa (i y Aenu y rpyne) YUCHHIIA Y OKBUPY IPYyIIC PeIIaBajy
ycMepaBajyhu ux Ja npaBHiIHO IPUMEHE 3aJaTKe, pa3roBapajy, AMCKyTYjy,
CTEUYCHA 3Hama IPH lUXOBOM pElIaBamy, NPETCTABHUIY TPYIIa U3JIAKY U
ycarjiamiaBajy penicma
nudepeHipa 3axTeBe, IpaTu paj,
KOMEHTapHIIE, BPeIHYje, HABOAM YUYCHHKE Ha | TPa)Ke MOMON YKOJIHMKO je TOTpeOHO
3aKJby4YHBAHHE
3aBpIIHU yKa3yje Ha eBeHTYyaHe Po0JIeMe WK TPEIIKe | CIYIIAjy U KOMEHTapHIIy

3a1aje nomahu 3aaTak

TOK YACA

YBoauu 1eo yaca

ITpoauckyroBaT nomahe 3agaTke.

T'J1aBHM 1€0 yaca

Kpo3 nurama u onrosope:
®  [IOHOBHUTH Hayuy€HO,
®  YTBPJAWUTHU CTEUEHA 3HAHKA U

L4 IMPOBCPUTH CTCUCHA 3HAbA YUCHHUKA O JO0Ca/la HAYYCHOM O KPCTAlYy.

VYpaautu 3agarak 3.2. Asuon u3 [lapusa y beorpan crurne 3a 2h serehu 6p3unom ox 800 km/h. Kommko

je Ba3aymHuM myTteM ynasbeH beorpan on ITapusza?

s:vt:800%><2h=1600km.

VYpaautu 3agarak 3.7. J[eBojuniia Tpuu paBHOMEPHO, Op3MHOM 2 M/S, 110 MBHI[AMA MIPAIIUINTA YHjE
crpanute uzHoce 40 mu 80 m. 3a koje Bpeme he ce BpaTuTH y OYETHH MOI0XKa]?

VueHrK KOjH 3Ha J1a je peleHn ImyT jeaHak o0uMy IpaBoyraoHuka oapehyeje taj ooum: 240 m.

Jpyru yaenuk oapehyje TpaxeHo Bpeme: t = S 120s.
v
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Ypanutu 3aaatak 3.11. Kamuon nyxune 15m mnpenasu moct nyxune 50m 6p3unom 36 km/h. Konuko

JyTO KaMUOH TIpesia3u MocT?

Y4yeHuk KOjI/I 3aKJby4H CaM UJIA Y3 HOMOh Jla KaMUOH 3a TPaKE€HO BpEM€E IpeIa3u myT d + | , pellaBa 3aJlaTaK
i d+l 65m

—m =6.5s.
Vo0
s
W [m/s] Ypaautu 3aaarak 3.23. Ha ciounu je nmpukaszan rpaduk 3aBUCHOCTH Op3UHE Teja
o BpemeHa. Onpeauty myt Koju Teso npehe 3a nmpeux 10 min kperama.
24 s=4-1x600s = 2400 m=2.4km.
| s
t[min]
0 :

0 5 10 15

3aBpIIHHU €0 Yaca

ITpoauckyTOBaTH €BEHTYaAIHE TPEILIKE y U3paau 3a/1aTaKa.

Jlomahu 3amarak: 3amanu 3.35 u 3.37.

HpOBepa OCTBApPECHHUX HCXO0A

— TayHu 0ArOBOPH Ha MOCTABJbEHA UTAKHA.
— HcnpaBHo npouynTanu moaany ca rpadpuka 3aBUCHOCTH Op3HHE Of BpEMEHa.
— VYcnemHo pemnieHy jeJHOCTaBHA PAYyHCKH 3a/1a1H.

EBanyanuja

— Jla 1 cam MoTUBHCa0(J1a) YUIECHUKE 32 YUCHE?

— Jla nu cy cBM y4eHHMIIM OMJIM aKTUBHU WJIM CaMoO T0jeAHHH?
— Koje Temkohe cy ce nojaBuie?

— Kako cam ux pemaBao(ia)?

— Jla nmu caM n0BOJbHO (priekcuOmnan(Ha)?

— Ilra cam Morao(J1a) npyrauuje na ypaaum?

— Jla i1 cam ocTBapuo(Jia) MoCTaB/beHE ITUIJbEBE?

— Jla i1 ce Ha Yacy JeCUiIo yuewme?

— Jla mu cy ydeHuIm octBapmii aeuHUCaHe Ucxoe?

— IlIra n kako nawe?
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHHUK

PA3PE/: VI PEJIHU BPOJ YACA: 23

HACTABHA TEMA Kperame

HACTABHA JEJUHULA 3aBucHoCT npeheHor myTa o BpeMeHa KoJi paBHOMEPHOT
MPaBOJIMHU]CKOT KpeTama. [ paduiy 3aBUCHOCTH mpeljeHor myTa 1
Op3uHe 011 BpeMeHa.

THUII YACA MOHaBJbae, YTBphHBame, MpoBepa 3Hamka
METOJE PAJIA TIAjaJIOIIKa, TEKCTYaIHa, MITyCTPaTHBHA
OBbJIMIIN PAIA (bpoHTaNHH, TPYITHHA, UHIUBUAYATHH

HACTABHA CPEACTBA YIOEHUK, PaKTUKYM

b U 3AJAIIM HACA

[TupeBu yaca cy yrBphuBama u poBepa 3Hamba O
— 3aBHCHOCTHU IpeleHor myTa o/ BpeMeHa 1
— Tpadunuma 3aBUCHOCTHU IpeheHor myTa u 6p3uHe 0 BpeMeHa.

UCXOIN

Ha Kpajy yaca yyeHUK he OuTH y cTamy na:
— OIHUIIE PABHOMEPHO MPABOJIMHUCKO KpeTame (yTamwy, Op3uHy),
— Kopuctu GpopMyJie Koje OMUCY]y paBHOMEPHO MPABOJIMHM]CKO KpETambe,
— pelIaBa KBaJUTaTUBHE U payyHCKe 3aaaTke (Op3uHa, mpeheHu myT u Bpeme),
— TIpero3Haje JIMHEeapHY 3aBUCHOCT NpeljeHor myTa o/l BpeMeHa,
— H3padyHa Op3MHY U IpeheHu myT Ha OCHOBY rpad)uka 3aBUCHOCTH ITyTa U Op3HHE O] BpEMEHA.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIICTEHIIH]a 32 yUeHe,

— pajx ca nojaruMa u nHdopmarmjama,

— pemraBame mpoodiema,

— KOMYHHKallH]ja,

— capafma (YKOJIMKO Ce peanusyje paja y rpymnu).
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JlenoBu vaca AKTHBHOCTH HACTaBHHKA AKHMBHOCTH yYCHUKA
YBOJHH KOMEHTapHIIe penema qoMaher CIIyIajy, 00pasiaxy peliemba
3a1aTKa
TJIaBHU MOCTaBJba NMUTAHA ciymajy (4uTajy), MoBe3yjy, OMUCy]y Be3e

u3Mel)y BeTMurHa Koje OMucyjy
PaBHOMEPHO MEXaHHUYKO KpeTambe,
3aKJby4yjy U OJrOBapajy

KpO3 KBAJIMTATUBHE 33/1aTKE Kpeupa
po0JIeM CUTYallHje Kao YBOJI 3a
pelaBame KBAHTUTATUBHUX 3a/1aTaKka
(YycMeHO wiH y mTamMmnaHoj GopMu) YUTajy TEKCT 3aJaTaka U MojaTKe ca
rpaduka, aHaIU3HUPa]jy, IPUMEBY]Y
Hay4eHO, JIOr0OBapajy ce pelanajy ,
padyHajy, 3aIucyjy, OHH KOj! 3Hajy
oOpaznaxy peniema ucrtpes tabne (uim
MPEJICTaBHUIM TPyTIa)

3a/1aje 3agaTke ycMepanajyhu yueHuke
(w1 popmMupaHe Tpyre) Ha MPAKTHKYM
¥ HEOXOJTHOCT IPUMEHE yTBPHCHHUX
cajip:Kaja U caapxaja Ipyrux
HACTaBHUX IIpeIMeTa

,I[I/I(bepeHI_II/Ipa 3aXTEBC Yy CKJIaAy Ca
HarnmpeaoBamEeM YYCHHKA

IpaT, KOpUryje, MoJip>KaBa 1 Bpe/iHyje

3aBPILHU ycMepaBa pa3sroBOp Ha aHAJINU3Y CIIyIIajy, YIECTBY]Yy y Pa3roBOpY

CBCHTYAJIHUX I'pCIIAKa sanncyj y

Jlaje MHCTPYKIIK]E 32 BbHXOBO
IpeBasHIaKEHe

3aj1aje nomahu 3a1aTak

TOK YACA

YBoaHHU €0 Yaca

[IponuckyroBatu nomahe 3a1aTke.

I'1aBHM 1€e0 yaca

Kpo3 nurama u ogrosope:
® IIOHOBUTH HAYUYCHO,
e  YIBPJIUTHU CTEYCHA 3HAKA U

L4 IMPOBEPUTH CTCUCHA 3HAKA YUCHHKA O J0Ca/la HAYYCHOM O KPETalmYy.

Ypaautu 3anatak 3.10. Pactojame usmelhy nse 6annepe nznocu 40m. Ox mpBe 110 feceTe OaHaepe aeyak

Jj€ paBHOMEpPHO MPaBOJIMHM]CKH Tpyao aABe MuHyTe. Onpeanrte Op3uHy Jedaka.

. . . m
Y4enuk xoju 3Ha 11a je mpehenu myt S =9x40m =360 m, oapehyje Op3uHy nedaka: V= ? =3—.
S

Ypanurtu 3aaatak 3.22. Ha cnunm je mpukaszaH rpaguk 3aBUCHOCTH
npeheHor myta ox BpeMeHna. Onpenut Op3UHY KpeTama Tena y

204 s[m]!

10 OCMaTpaHOM BPEMEHCKOM HHTEPBAITY.
t[s]
04 i - y=S_20m_.m
0 2 4 t 4s s




Ypanutu 3aaarak 3.28. Konmka je npubmKkHO cpeaba Op3uHa nTuiie Koja et 3 gana po 20 h usmely
KpasbeBa u Yikuia rmo npuOIMmKHO TpaBoj TMHUAjU? Y IaJbeHOCT n3Mel)y rpajioBa OJpeiuTe ca MPHIOKEHE
ayTo Kapte kopuctehu 3Hama u3 reorpaduje.

Y4eHHUK KOjH 3Ha U3 pa3Mepe KapTe OOpeIuTH

L_Q""'»\“ 3 : 'f- oA pacTojame rpanosa ojpelyje ra:

JlemUpoM M3MepeHa yIabeHOCT TpaoBa Ha KapTh
n3Hocu 65 mMm. JlasbuHap Ha KapTH mokasyje Ja

18 mm Ha kaptu oarosapa yaaseHoctd on 20 km.
U3 mpomopimje 18 mm:20km=65mm: X cuaeau

20 kmx65mm
TpaXkKeHa yIa/beHOCT: X = ————— ~ 72.2Kkm.
18mm
Jpyru yuenux ozapeljyje cpenmwy Op3uHy NTHIE:
v =S = X_T22KM o i,
t ot 60 h

3aBpPIUIHHU J€0 Yaca

HpO,Z[I/ICKYTOBaTI/I CBCHTYAJIHC I'PCHIKEC Y U3paU 3a/laTaKa.

Jlomahu 3amarak: 3amarak 3.36.

IIpoBepa ocTBapeHHX Ucxoaa

— BpenHoBame pa3nMUUTHX HHUBOA MOCTUTHyha Ha OCHOBY TayHUX OJroBOopa Ha JudepeHLUpaHe
3aXTEBE Y OKBHPY PauyyHCKOT 3aJaTKa.

EBanyanuja

— Jla nmu cam MoTuBHCao(J1a) YICHUKE 32 YUeHhe?

— Jla nm cy cBM YYCHHIIM OVJIM aKTUBHU WJIH CaMO T10jeTMHA?
— Koje remkohe cy ce nojasmire?

— Kako cam ux pemasao(iia)?

— Jla nmu cam noBoJbHO (uiekcubunan(ua)?

— IlIta cam morao(J1a) rpyrauuje 1a ypaaum?

— Jla 11 caM ocTBapuo(J1a) MOCTaB/beHE IUIbeBe?

— Jla nu ce Ha yacy JECHIIO yUere?

— Jla nu cy yueHunu ocTBapuin neduHucaHe ucxomae?

— IlIra u kako name?
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IIpunpema yaca

DOU3UKA
NPEJMETHU HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 24
HACTABHA TEMA Kperame
HACTABHA JEJIUHULIA OnpehuBame cTaimHe Op3MHE PABHOMEPHOT KpeTama
THUII YACA JlabopapTopujcka Bexba
METOJE PAJIA Jujasionika, mpakTH4aH paj
ObJINIA PAJTA paa y napoBuMa WM rpyrnama
HACTABHA CPEJCTBA HaBeJICHA Y JIETaJbHOM YITYTCTBY 3a U3paay BeKOE y IPAKTHKYMY

OUJb U 3AJTALINA YACA
VY uuiby obaHaBsbama U yTBphHBama 3Hama U CTHLAka yMema y obnactu Kperame:

—  OJPEIUTH CTAITHY Op3MHY PAaBHOMEPHOT KpeTama Tena,
— TPaBUJTHO MPEJICTABUTH PE3YJIaTaTe MEPLHHA.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy aa:

— TPaBUIIHO KOPHUCTHU ypehaje 3a Mepeme TyKHHE U BPEMEHa,

— 00jacHM 3aIITO MEepera MOHABJhA BUIIIE ITYTA,

— Ha OCHOBY J100Mje€HUX NoJjaTaka u3pauyHa Op3uHy,

— TIPOLIEHM IpelIKe Mepema,

— TabenapHO MpHUKaKe pe3ysTaTe Mepema,

— Haupra rpaduk 3aBUCHOCTH IpeleHor 1myTa 0J1 BpeMeHa Ha MHUJIMMETapCKOM Marnupy,

— aHanu3upa rpaduk 3aBUCHOCTH Npel)eHor MmyTa o/ BpeMeHa U 3aKJby4d O KAKBOM KpETamy je peu.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIICTEHIIH]a 32 yUeHe,

— pan ca mojanuMa u uHdopmalmjama,

— pemaBame npobiema,

— KOMYHUKaIIH]a,

— capafma (YKOIMKO Ce peanusyje paja y Tpymu),
—  eCTeTHYKa.



85

JenoBu yaca

AKTUBHOCTH HACTAaBHUKA

AKTHBHOCTH YYEHHKA

YBOJIHU MOCTaBJba MUTAKA, KPO3 PA3roBOP CIIyIIajy, YYECTBY]Y Y Pa3roBopy, MoBe3yjy,
ycMepaBa JMCKYCHjy Ha TIOHABJhAE 0JIrOBapajy
PaBHOMEPHO MPABOJIUHU)CKOT KpeTama,
U3pavyHaBamkE BEITMYMHA KOJUM CE
OTHCYj€ Kao YBOJ 3a 1ab0paTopHjcKy
BEKOY
TJIaBHU KpaTKO M3JIaXe IHJb BEKOE, ycMepaBa CITyIIajy MHCTPYKITH]e, HABOJIE HEOMTXOTHE
YYCHHKE Ha TEKCT Y MPAKTUKYMY ypebhaje, unTajy TeKCT ymyTCcTBa, IUTA]y,
MOCTYIIajy MO YIIYTCTBY, IOCMATPaj
KpPO3 pa3roBOp yUEHUKE HABOIU 14 yrajy 1o yiy Y pajy,
. . VIIO3Hajy Ce ca TIOCTaBKOM BexOe,
HaOpoje HeonxoAaH npudop, ypehaje 3a .
PUMEIbY]y HAy4eHO
MEpee Ty)KUHE ¥ BpeMeHa
. Mepe Ty)KUHY U BpeMe, IOHABJba]y MepeHba
JIEMOHCTPHpPA Y3 ACUCTCHHIIN]Y YUCHUKA PC ALYIKUILY 1 BPEMC, Jy Mepetba,
. 3aIucyjy, pe3yirare yHoce y Tadeiy,
e (YKOJMKO TIOCTOj€ YCIIOBHM) HATIIeAa .
. NPOIICHY]Y allCOJIyTHE TPEIIKE Meperha
JIEMOHCTpAIIM]y YYCHUKA, TIOMaXE, .
hvi npeheHor myra u BpeMeHa, pauyHajy
cyrepupa , ymyhyje .
Op3uHy, pTajy rpaduK Ha OCHOBY TOJaTaKa
Harjamana OMTHO, TOTCTUYE YICHUKE HA | p3 Tadee
AKTUBHOCT, MTPATH IPTamkbe rpaduKa u )
. aHaIM3Upajy rpaduK U Ha OCHOBY Hbera
T0jallmbaBa . !
3aKJby4yjy O KAKBOM KPETamy je ped
3aBpILHU M3HOCH YTHCAK O pealu3alliju BexoOe CIIyIIajy, ©3HOCE CBOj€ YTUCKE, Y3 TOMOh

KpaTKHUM Pa3roBOpPOM HaBOJU Ha
MOHABJbaHkE OUTHUX KOpaKa

NUTamba CTBapajy CIUKY O MPAKTUYHO)]
IIPUMEHH CTEUYEHOT 3Hamba

TOK YACA

JletasbHa ymyTCcTBa 3a U3Boheme BexOe 1 HauMH 00pajie pe3yaTara Mepermha JaTh Cy y PAKTUKYMY.

HpOBepa OCTBApPECHHUX HCXO0/A

— Ilokazana OATOBOPHOCT IMpeMa yuCCHUIIUMA U CPCACTBUMA 3a pal.

— KopektHo onmcana raboparopujcka BexoOa.

— HcnpaBHO U3BPIIEHO MEPEHE.

— Pesynrari Mmepema npukasaHu TabenapHo.

— JoOpo oapehena pazmepa Ha ocama rpaduka 3aBUCHOCTH TipehyeHor myTa o1 BpeMeHa.

— KopexTHo HapTan rpaduk 3aBUCHOCTH IpeheHor 1myTa 01 BpeMeHa.

— MHcnpaBna ananuza rpaduka.
— YcnemrHo npe3eHTOBaHM Pe3yaTaTH 1abopaTopujcKe BexOe.
— Ilpaheme u BpeHOBaWkE aHATAKOBAKa YICHUKA Y OKBUPY TPYIIE.

EBanyaumja

— Jla i1 cam MoTUBHCa0(J1a) YICHUKE 32 YUCHE?
— Jla nm cy cBM y4eHHIIM OMJIM aKTUBHU WJIH CaMO T10jeANHI?
— Koje remkohe cy ce nojaBuiie?

— Kako cam ux pemasao(na)?

— Jla nmu cam 1oBOJBHO (priekcuOmnan(Ha)?
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IIITa cam mMorao(Jia) Apyrauvje Aa ypaaum?

Ja nu cam ocTBapuo(Jia) NoCTaB/beHE IUIJbEBE?

Jla 1 ce Ha yacy JAeCuio yuewe?

Ja i cy yueHuI ocTBapuiu aedunucane ucxonae?
IITa 1 xako gape?
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IIpunpema yaca

OU3UKA

HNPEIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 25

HACTABHA TEMA Kperame

HACTABHA JEJUHULA HepaBHoMepHa kperama. Cpenmpa Op3uHa

THUII YACA oOpana

METO/JE PAIA MOHOJIOIIIKA, TAjaJIOIIKa U IEMOHCTpAIMOHA

ObJINIHU PAJJA (bpOoHTaTHH, TPYITHHA, UHAUBUTYATHA

HACTABHA CPEJACTBA yIIOGHUK, TPAKTUKYM, MaTeMaTHYKO KJIATHO, MUJIUMETAPCKH Marup
OUJb U 3AJALIN YACA

LII/IJT:eBI/I qaca Cy ynO3HaBamkEe YUYCHHKA Ca:

— HEpPaBHOMEPHHUM KpeTamHnMa,
—  CcpenmOoM Op3MHOM KpeTama Teja.

UCXOIN

Ha kpajy yaca yuenuk he OutH y cramy aa:
— ONHUIIE HEPABHOMEPHO KPETAbE,
— pasnuKyje KpeTame Kaj TeJo yop3aBa v yCcropana,
— HaBOJM IpUMepe HEpaBHOMEPHOT KpeTama Y MPUPO/IH,
— HMEHYje HajBaKHHU]y 0COOMHY HEPaBHOMEPHOTI KpeTama,
— HamuIue ¥ NpuMeHu GopMyIly 3a H3pauyHaBambe Cpeilbe Op3uHEe HEpaBHOMEPHOT KpeTama,

MEBYINPEIMETHE KOMIIETEHIIUJE:

— KOMIIETEHIIN]a 32 yUeHe,

— pajx ca nojaruMa u nHdopmarmjama,
— pemraBame mpoodiema,

— KOMYHHKallWja,

— capajama.
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JenoBu yaca

AKTUBHOCTH HACTaBHUKA

AKTHBHOCTH YYEHHKA

YBOJHH KOMEHTapHIle pememe JoMaher 3amaTka | oOpasznaxy peuieme gomaher 3aaTka
[I0CTaBJba NUTakba, HABOAU IIPUMEpPE CllyllIajy, aHaJIU3Upajy OJIroBapajy, HaBoJe
KOjMa yYeHHKE ycMepaBa Ha npumMepe
pa3JInKOBame KpeTama npema Op3uHU

TJIABHU MOJIepHpa Pa3roBOp Ka youaBamy YUECTBY]Y Y pa3roBopy, MoBe3yjy, ymnopehyjy
pa3IMYUTUX CIy4ajeBa HEPAaBHOMEPHOT | U IIPENO3Hajy
KpeTama . .

YHUTajy TEKCT 3a/1aTKa, aHAIU3HPA]y,
HOJCTHYE YUCHUKE Ha aHAJIU3y IPUMEpa | CYKLIECUBHO M3J1a3e ucipe] Tabe, CXOIHO
u3 yuOeHuka, 1 epeHnupa 3axTese u nocturayhuma nprajy, yHoce mojaTke y
yKJbyuyje Behu Opoj yueHuka y Tabeny, pauyHajy Tpa>KeHO
MIOCTYITHO pelIaBame 3aaTKa,paTH, . . .

. CIIyIIajy UHCTPYKIIN]E, KOPHUTY]Y
Kopuryje
. OKBHPY I'pyIl€ YUYEHHIIH CEe JOroBapa
JIeA YYEHHUKE Y TPYIIe, eI MaTepujal, y OKBEDY TDYIE yHCH Py,
) Vo 11X Ha IDIMeH pTajy rpaduK, youanajy, 3aKJbydyjy, U3HOCE
3ajiaje 3aJaTak, yI
Aaje 3al , yyhyj p Y | sanakama

HAy4YEeHOT

Ha OCHOBY JIEMOHCTpAIHje YUYCHUIIN
HNOTCTHYE YYEHUKE HAa KOMEHTap .

IPEno3Hajy YOp3aHO U YCIOPEHO KpEeTamhe
rpaduka, Kao ¥ Ha 3aKJbyYHBabE U
caMOCTaJIHO U3HOIIEHE UCKa3a O HaBOAC IMPUMCPEC HCPABHOMEPHOI' KpE€Tamka U3
yOueHOM HEBHOT KMBOTA CBAKOJ
JEMOHCTpHpA, HaBOIU, HarjiamnraBa 3a1ucyjy
HaJBOKHIJC 1 yOTIILITABA pelIaBajy KBaHTMTATUBHHM 3a/1aTaK
u3Jake U ucTUYe OUTHO, U3BOJH
dbopmyy 3a cpeliry Op3uHy 3a/1aje
padyHCKH 3aJaTaKk

3aBpPILHA OpraHu3yje KpaTKO MOHABJbakhe I0JMOBA | AKTUBHO YUYECTBY]Y Y IOHABIbaY

KOjH Cc€ OJJHOCE Ha HEPaBHOMEPHO
KpeTame

3anaje foMahu 3aarak

3anucyjy

TOK YACA

YBoaHHU €0 Yaca

[IponuckyroBaru nomahu 3aiarak.

Kp03 nuTamkba U OAroBope NOACCTUTHU YUCHUKE Ka/la je KpCTam<C paBHOMCPHO, 4 KaZla HCPABHOMCPHO.

T'J1aBHM €0 yaca

Kpo3 pa3roBop HaBecTH ydeHUKE Ja HEpaBHOMEpPHA KpeTama MOTY OUTH
— cacTaBJbEHA O] BUIIIE paBHOMEPHHX (Op3UHE KOHCTAaHTHE, aJld Pa3TUYUTE HA M0JeTUHUM
JICOHUIIaMa),

— HEepaBHOMEpHa KOJ| KOjuX ce Op3uHa CTaTHO MeHha U

— KOMOMHaIMja IPETXOJHA JIBa KpeTama.
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Ha npumepy u3 ynOeHuka aHaNIM3UpaTH HEPABHOMEPHO KpETamhE€ CACTaBJbEHO O]l BHUIIE PAaBHOMEPHHX.
Jparuma ce mpema IIKOJIM KpeTana IeT MHHYTa PaBHOMEPHO, Op3MHOM V, =2 M/S. 3aTuM je TpH MHHYTa

crajama uekajyhu apyrapumy, na O6um ca moMm mpeoctanmux S3=600m po mkone mpemnnia Op3uHOM

v, =1mis.

IIpBu yueHMK Ha Tabau upra Tadeny 3.2. U YHOCH Y HUX IOJATKE O BPEMEHHMMa, O[] IOYETKA KpETamba,
BaXHHMM 3a 3a1arak (5 min, 8 min 1 18 min).

Hpyru yuenuk oapelyje Op3uHy y mpBOje eTanu KpeTamba U YHOCH Y TaOey.
m . m

S, =Vt;, =2—x5min =2 —x300s =600 m.
S S

Tpehu yuenuk onpelhyje Bpeme kperama Ha Tpehem neny myra:

t, =2 = 800M _ 6605~ 10 min.
Vs M
S

t[min] 5 8 18

s[m] 600 600 1200

v [m/s] 2 0 1

[TonenuT ydeHuke y rpyrne U MoJeNUTH UM MUIMMETapcKe nanupe. Y4YeHuIu 1o rpynama 1uprajy rpaduke
3aBUCHOCTH Op3HMHE U Npel)eHor myTa oJ] BpeMeHa.

[

5 [v[m/s]
11 _
t[min]
0 : : >
0 5 10 15 20
1.54 s [km]
1.0+
0.5+ .
‘t[min]‘
0 Ll T L} I
0 5 10 15 20

HaBectu yueHuke Ha 3aKJby4ak Jia je rpaduk 3aBHCHOCTH IyTa O]l BpeMeHa CTpPMUjU aKko je Op3uHa Beha.

Harmacutu ako ce HepaBHOMEPHO KpETame He CaCTOjH CaMo OJ1 HEKOJIMKO PaBHOMEPHHX KpeTama, Tpaduiu
3aBUCHOCTH TpeheHor myta 1 Op3uHe 01 BpeMeHa MOTy OMTH U KPUBE JIMHH]E.

Kpo3 pa3roBop mojaceTuT yaeHUKe Ja ce KaxKe:
— Teno ce yop3aBa kajga My Op3uHa pacte u

— TeJo ce ycIopaBa Kajia My ce Op3uHa CMamyje.



90

JleMOHCTpHpaTH KpeTamke MaTeMaTHYKOT KJIaTHA — Yy YCHHIHN
Mpero3Hajy Kaja ce Kymmia yOp3aBa, Kaja yclopaBa, a Kaja
croju. HaBecTn ux Ha 3akJby4ak Kaja je Op3uHa Kyriuile Hajseha.

YyeHunuy HaBoJE IPUMEPE HEPABHOMEPHUX KpETama y IPUPOIH.

Harnacutu na je HajBakHHMHja 0cOOMHA HEPABHOMEPHOT KpeTama
je cpeama Op3MHA, KOja KapaKTEpHIlle KPETame y ETUHN U Koja

‘73. - 'e .eI[HaKa KOJINYHHUK KYIIHHOI' IIpeneHor myra mu KVYIIHOT
®— iej - .y YKY peb y YKy
BpeMeHa 3a Koje je Taj myT npehen:

S
cpediva Gpsuna = YKynaw npeheru nym | v, =3
VKVIHO 8peme t

Hagectu na ako ce npehenu myt Tena cactoju o1 N I€OHUNA AyXXKHUHA S;, S,, S3,...,S, KOj€ TEJO Mpenasu 3a

oxrosapajyha Bpemena t, t,, t;,...,t,, o peny, cpenmwa OpuHa Tena Ha LEIOM ITyTy U3HOCH:

S+, +5;+...+5,

sr

- o+ + + T

Harnacutu na mupoBamy y ropmoj ¢opMynu oarosapa npeheHu myT Hyna, a BpeMe OAroBapa BPEMEHY
MHUPOBama Tela.

VYuenuk Ha Tabmu oapelhyje Hparuhuny cpeamy 6p3uny on Kkyhe 1o mkore:

_s_600m+0m+1200m _1800m _ 1800m —§ﬂ~167ﬂ
t 5min+3min+10min 18min 18x60s 3 s s

sr

JleMOoHCTpHUpaTH paBHOMEpPHA U HEpaBHOMEpHA KpeTama [ anuiejeBuM sxae0oMm.

3aBpUIHHU 10 Yaca

Kp03 MuTamkba MPpOBCPUTH y'CBOj CHOCT HU3JIOKCHOT I'pa/ilBa.

Jomahu 3amarak: 3amarak 3.47.

IIpoBepa ocTBapeHHX Ucxoaa

— HageneHu nmpuMepy HEPaBHOMEPHOT KpeTarba.

— IlpaBunHO omucaHa MpoMeHa Op3UHE KOJ YOP3aHOT U YCIIOPEHOT KpeTamba.

— KopekTHO HamnpTanu rpaduIl 3aBHCHOCTH Op3WHE OJf BpeMeHa M mpeheHor myra o BpeMeHa KO
HEPaBHOMEPHOT KpeTama.

— IIpaBunno npumemeHa Ghopmyra 3a cpemby Op3uHy.

EBanyanuja

— Jla i cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla i cy cBM y4eHHII OWJIM aKTUBHU MJIM CaMO TIOjeHH?
— Koje temkohe cy ce mojaBuse?

— Kako cam ux pemasao(ia)?

— Jla nmu cam noBOJBHO (priekcuOmnan(Ha)?

— IlIta cam morao(J1a) rpyrauuje 1a ypaaum?
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Ja i1 cam ocTBapuo(Jia) NOCTaB/bEHE IUIJbEBE?

Jla 11 ce Ha yacy JeCuio yuerme?

Ja i cy yuyeHuI ocTBapuiu aedunucane ucxonae?
IITa 1 xako gape?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 26
HACTABHA TEMA Kperame
HACTABHA JEJUHULA HepaBHoMepHa kperama. Cpenmpa Op3uHa
THUII YACA MOHaBJbame, YTBphHBame, MpoBepa 3Hamka
METOJE PAJIA JIMjAJIONIKA, TEKCTyalTHA
ObJINIA PAJTA (bpOoHTaTHH, TPYITHHA, UHAUBUTYATHA

HACTABHA CPEJACTBA yIIOEGHUK, TPAKTUKYM, MUJTUMETAPCKU MAUP

Wb U 3AJIALIA YACA

[{rbeBH yaca Cy yTBphuBamba U IpoBepa 3Harmba o'
— HEPaBHOMEPHOM KpeTamy,
— Cpeamoj Op3WHU KpeTama Tela.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy jaa:

— Ppa3JiiKyje paBHOMEPHO U HEPAaBHOMEPHO KPETaE,

— HaBeje MpUMepe HEPaBHOMEPHOT KpeTama y IpUpOIH,

— npuMemyje GopMyiy 3a U3pauyHaBame cpeliibe Op3uHe HEPaBHOMEPHOT KpeTama,

— pelaBa pauyHCKe M rpaduuke 3aaatke (cpeamy Op3uHy, Ha OCHOBY rpaduka 3aBUCHOCTH MpeheHor
myTa Off BpeMeHa IpTa rpad)uK 3aBUCHOCTH OpP3MHE OJ1 BpEeMEHA).

MEBYIIPEAMETHE KOMIIETEHIHHUJE:

— KOMIIETEHIIM]a 32 yUeHe,

— pan ca mojanuMa u uHopmalmjama,
— pemiaBame nmpobiema,

— KOMYHHUKaIIH]ja,

— capajma.
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JlenoBu yaca

AKXTUBHOCTH HACTaBHUKA

AKTHBHOCTH YYEHHKA

YBOJIHU KoMeHTapuie nomahu 3agaTak M3HOCE peliekha, YKPATKO KOMEHTAPHIITY
TJIaBHU NIOCTaBJba MMUTakA C IIMJbEM TIOHABJbAKA U | CIIYIIA]y, IOCMATPajy, TOBE3Y]Y,
yTBphUBama CTCUCHUX 3HAKHA O KPETaAhY MIPUMEBY]Y, 3aKIJbYUY]y, HABOJIE IPUMEpE,
OIHCY]Y, OJIFOBAPAJy..
HABOJIM MPUMEPE, KOPUCTH LIPTEKE, Y1y, oAroBapajy
JNEMOHCTPHPA, OCTaBJba AU(EpPEHIIMPaHe | MpaTe HHCTPYKIIH]jE, YATA]y TEKCT 3a/1aTKa,
3axTeBe, CyIla, KOPUryje MpErno3Hajy npooJieM, 3aIucyjy,
. MpUMEY]y HayueHO (Y OKBH e
BpE/IHYj€ U OIICHIUBAHEM MOTHBHUIIIE P Yy Hayd (Y Py TpyH
pasroBapajy, pa3Memyjy MUIIbEHA,
3a/1aje 3a11aTke PPOHTAIIHO HIIH ACIH ycariaimiaBajy u peliaBajy) padyHajy
SHUKE y TPYyIIe) ycMepaBa yueHuke ( win .
i Y TPYIIE) yeMCPaBa ( aHamM3upajy rpaduk, Ha OCHOBY MOJaTaKa
rpyIie) Ha IPaKTUKyM, MOJICTHYE Ha .
ca rpaduka pauyHajy TpaXeHe BEIIMYHHE
aKTHBAaH paJi, IPUMEHY Hay4eHOT } .
Ha OCHOBY KOjUX I[PTajy HOBH I'paduk
npaTH, HaArIe a, ycMepana , . )
. 00jamaBjy KOpake YKOJIHKO pajie UCIPEe
KOMEHTAapHIIIE BPeIHYje U 00pasiiaxe ;
. TalJIe WK MPE3CHTY]Y pelieka rpyna
(TIOojeAuHIIe UITU TPYITY)
110 IOTPEOH TpaXke JI0JIaTHA MOjalIhEHha
3aBpIIHA W3HOCH 3allakama O HallPEIOBalkY U CIIyIIAjy, TOjeAMHIIA U3HOCE CBOj€ YTHCKE

CBCHTYAJIHUM I'pCIIKaMa

3anaje foMahu 3aarak

3aImcyjy

TOK YACA

YBoauu 1eo yaca

[IponuckyroBatu nomahu 3aarak.

T'J1aBHM 1e0 yaca

Kpo3 nurama n onrosope:

— ITOHOBUTHU HAYYCHO,

— YTBPAWTH CTECUCHA 3HamA,

— TPOBEPHUTHU CTEUCHA 3HAHA YUEHHUKA O J10CaJa HAyY€HOM O KpeTamy, IOCeOHO O HepaBHOMEPHOM
KpeTamy U CpeHh0j Op3uHHU.

Ypaaurtu 3agarak 3.14. [IpBa aBa kusmoMeTpa ayToMoOUII rpenasy 3a 3 Min, a HapeJHUX MeT KuioMeTapa

npenasu 3a 6 min. Oapenutu cpeampy Op3uHy ayToMOOMIIa Ha 1IEJIOM TYTY.

81 +5,

sr

7 km ~ 46. km
0.15h h

Ypaautu 3aparak 3.15. Ayromo6un ce kpetao usmehy Cyo6orture u [Ipujenospa 8 gacosa. Konuka je

cpenma Op3uHa ayToMoOuIia ako je pacrojame usmely oBux rpagosa d =500 km? Bo3zau ce ogmapao Ha
7IBa MecTa I10 caT BpEeMeHa.

d

_ 500 km km

=50—.

V.. =
Tt 4t +1g

10h h
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nyta ox BpemeHa. Hanpraru rpaduk 3aBucHocTH Op3uHE 011 BpEMEHa.

Ypaautu 3aaarak 3.26. Ha counu je nat rpaduk 3aBUCHOCTH TIpeh)eHor

3a cBaky TapKeHy Op3MHY Y TapOBHMa YUCHHUITN YUTA]y IMOaTKe ca TpaduKa U padyHajy

204 s [m]|
Onpenutu cpenmy Op3uHy Tena.
104 TpakeHe Op3uHe
10m m (20-10)m 10m , m
V]. = — = 2 —, ) = = = 1
5s S (15-5)s 10s
‘t[S]L Vs:om, vo = Su _20m_,m
0 1'0 2'0 S St t 20s S

u

Jenan wim 1Ba yueHHKa 1PTajy TPakeHH Tpaduk.

3aBpIIHH €0 Yaca

ITpoauckyTOBaTH €BEHTYaIHE IPEILKE y U3paaU 331aTaKa.

Jlomahu 3anarak: 3amarak 3.48.

HpOBepa OCTBApPECHHUX HCXO0JA

HaBoau npumepe paBHOMEPHOT U HEPABHOMEPHOT KpeTama.
YcnemHo kopucta Gopmyily 3a u3padyHaBame Cpeme Op3uHe.
TauHo penieHy pauyHCKU U rpadUuKy 3a/1allu.

EBanyanuja

Jla 1 cam MoTuBHCa0(J1a) YUICHUKE 32 YUeHE?

Jla i cy cBU y4eHUIIM OWJIM aKTUBHH UM CaMO TOjeTUHU?
Koje temkohe cy ce nojasuie?

Kako cam ux pemaBao(ia)?

Jla mu cam 10BOJbHO uiekcrbOunaH(Ha)?

[ITa cam Morao(Jia) npyrauuje na ypaaum?

Ja nmu cam ocTBapuo(Jia) MoCTaB/beHE ITUIJbEBE?

Jla 1 ce Ha Yacy JeCuio yueme?

Jla nmu cy yueHuu ocTBapuwiIn aepuHucaHe ucxomae?

Ta u xkako nasee?

S

v[m/s]

t[s]

20
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Hpunpema yac

OU3UKA
NPEAMETHU HACTABHUK
PA3PE/: VI PEJIHU BPOJ YACA: 27
HACTABHA TEMA Kperame
HACTABHA JEJUHUIA OnpehuBame cpenbe Op3uHE MPOMEHIBUBT KpeTama Tea
THUII YACA JlabopapTopujcka Bexba
METOJE PAJIA MoHoJtomIKa, T1jaomKka , TEKCTyalHa 1 MPaKTHYaH paj
ObJINIA PAJTA paa y napoBuMa WM rpyrnama
HACTABHA CPEJICTBA HaBeJICHa Y JIETaJbHOM YIIYTCTBY 3a U3paay BexOe y MpaKkTUKyMy

Wb U 3AJIALIA YACA

VY uniby oOHaBJbama M yTBphHBamba 3Haba U CTHLAka yMema y obsnactu Kpetawe oapeuTH ctanny Op3uHy
PaBHOMEPHOT KpeTama Tella U MPaBUIIHO MIPEJICTABUTHU pe3ylaTaTe Mepemba

ncxoaun
Ha xpajy yaca yueHuk he 6utu y cramy na:

— HaBe/le BEJIMYMHE KOje ONHUCY]y HEpaBHOMEPHO MPABOJUHH]CKO KPETAbE,
— JeduHHIIE HEPABHOMEPHO KPETame,

— YHUTa MEpPHY CKajy, OAPEAN BPETHOCT HajMamer M0JIe0Ka Ha METapCKOj Tpalld U XpOHOMETPY,
— TpaBWJIHO KOPUCTH ypehaje 3a Meperme Ay)KMHE U BpEMEHa,

— 3Ha 3aIITO Meperma MOHAaBJba BUIIIE TTyTa,

— npuMeHu popMylie 3a u3pauyHaBame Op3rHe, BpeMeHa U npeheHor nyra,
— OJpe/IV IOYETHH TOJI0XKa] KYTJIHIIE ca MPOIEHOM TPEIKe,

— OJIpeIy KpajibU MOJI0Ka] KYTJIHIIE ca MPOIEHOM TPEIIKe,

— H3MEpH BpeMe KpeTama KyIJIHIle Y 3aBUCHOCTH 01 Harnoa xieda,

— Ha OCHOBY JJOOMjEHHX IMOJaTaKa u3padyyHa Cpeamby BPEIHOCT Op3UHE,

— TabenapHO MpHUKaXKe pe3ysTaTe pe3yiTaTe Mepema.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIIETEHIIN]a 32 yUeHe,

— pajx ca nojaruMa u nHdopmarmjama,

— pemraBame mpoodsema,

— KOMYHHKallH]ja,

— capaama (YKOJIUKO Ce pealinsyje paj y Tpymu),
—  eCTeTHYKa.
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JenoBu yaca

AKTUBHOCTH HACTaBHUKA

AKTHBHOCTH YYEHHKA

YBOJIHH UCTHYE LIUJb Yaca ca aKIeHTOM Ha CIIyIajy
NPaKTUYHY IIPOBEPY HAYYCHOT
IPUMEHOM CTEUYCHOT 3Haba U BEIITHHA

TJIAaBHU Kpeupa MO3UTHBHY U TOTCTHIIAJHY CIIyIIajy MHCTPYKIIMje, YIIO3HAjy ce ca
aTMOCBEPY 3a paji KPaTKUM H3JIarambeM pudOpPOM, YUTAj]y YIIyTCTBO
KomernTa Haca JIOTOBapajy ce O MOJIENN 3ayKeHha y OKBUPY
JIeN YYeHUKe y TpyIie win ¢popmupa rpyIie Wi napa
Mapose (Ha OCHOBY TOTA KakKO yaCHULH Mepe ITyT U BpeMe , IOHABJbajy Mepeba,
Beh ceze) v 1aje MHCTPYKIHje . .

IPOIIEHY]Y TPEIKe, T001jeHe MoIaTKe
(GpOHTATHO-HACTABHUK JIEMOHCTPUPA y3 | YIUCY]y Y Tabeiy, Ha OCHOBY IT0O/IaTaKa
ACHCTEHIIH]Y YYCHHUKA YKOJIMKO HeMa padyHajy Op3uHY, IPOBEPABajy
moryhHocTu 3a Apyraumji 00K paja pTajy rpaduK 3aBUCHOCTH s 0J t kopuctehu
KOOPJAWHUPA PaZOM YUCHHUKA, PATH, nojarke u3 tadene
MOTCTHYE, yCMEpaBa Ha Ola)xame, ey rvap—
NpUMEHY Hay4eHOT, IOBE3UBAE U
3aKJbyUHBAE o0pa3iaxy H yoIlITaBajy y3 momMoh
HACTaBHUKA ,TPaXKE JI0JIaTHA 00jallmbemha

a(b‘I/IpMaTI/IBHO KOMEHTapUIIIE U paj YKOIHKO je GHI0 moTpetHo
NOjeIMHALIA U TPYTIe
MO3UTHUBHA MOCTUTHYha BpeaHyje

3aBpIIHA TPaXH OJ1 YYCHHKA Jla U3HECY CBOja CIIyIIajy ¥ U3HOCE €BEHTYaIHE IpolieMe y

3araXkama HAaKOH BEXOe

TOKY peanu3aiuje

TOK PAJIA
JleTasbHO YIyTCBO M MOCTYIAK peaju3anuje Bexx0e 1aT y NPakKTUKyMYy.

HpOBepa OCTBApPECHHUX HCXO0/A

— ITloka3aHa oArOBOPHOCT MpeMa yYeCHUIIMMA U CPEICTBIMA 32 Pajl.

— Tauno omucan mocTymnak oapehuBama cpeame Op3uHe.

— KopektHo oapehena npoiieHa rpemike mo4eTHOT U KPajier MoJioxkaja KyTJuLe.
— HcnpaBHo TabenapHO MpHUKa3aHU PE3yIITaTH.
— Opnpehena cpenma BpeTHOCT Op3UHE.

— YcmenrHo mpe3eHTOBaHM pe3yaTaTH J1abopaTopHjcke BexoOe.

— IIpaheme u BpeHOBamkE aHAra)KOBamba YUEHUKA Y OKBUPY I'pYyIIe.

EBanyanuja

— Jla i cam MoTuBHCcao(J1a) YICHUKE 32 YUeHe?
— Jla i cy CBM y4eHHUIIM OWJIM aKTUBHH WJIA CaMO TIOjeTHHU?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(ia)?

— Jla 1 cam 10BOJbHO (priekcuOmman(Ha)?

— IlIta cam morao(J1a) npyrauuje 1a ypaaum?

— Jla i1 cam ocTBapuo(Jia) MOCTaB/bEHE IUIbEBE?
— Jla nu ce Ha yacy JeCHIIO yUere?

— Jla mu cy ydeHunu octBapwin aeuHucane ucxose?

— Hlra 1 xako gampe?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 28
HACTABHA TEMA Kperame
HACTABHA JEJUHULA PenatuBHOCT KpeTama. PenatuBaa Op3uHa.
THUII YACA oOpana
METOJE PAJA MOHOJTOIIIKA, JTjaJIOIIKa, JEMOHCTAPIIMOHA
ObJINIA PAJTA (bpOoHTaTHH, TPYITHHA, UHAUBUTYATHA
HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

Wb U 3AJIALIA YACA

HI/IJT:eBI/I qaca Cy yIlO3HaBamkC YYCHHKA Ca HOjMOM PCIaTUBHE 6pSI/IHe KpfTama TJia.

nCcxoamn
Ha kpajy yaca yuenuk he OutH y cramy aa:

— o0jacHHU 3allTO je KPeTame peIaTUBHO,

— mperno3Ha pedepeHTHaA Tena y KOHKPETHUM IpUMepuMa,

— neduHMILIE peTaTUBHY Op3UHY JeHOT Tela Y OJHOCY Ha JpYyTo,

— pasnuKyje pellaTUBHY Op3uHY NpHOIMKABaWka U yAabaBamba,

— ONHMILEe BEKTOp pelaTHUBHE Op3uHE,

— HaIuIle U3pa3 3a U3pauyHaBame pelaTUBHE Op3UHE Y PA3INYUTUM CIydajeBUMA.

MEBYHNPEJMETHE KOMIIETEHIIUJE

— KOMIIETEHIINja 32 yUeHe,

— pajx ca nojaruMa u nHdopmarmjama,
— pemraBame mpoodsema,

— KOMYHHKallH]ja,

— capajma.
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JlenoBu yaca AKTHBHOCTH HacTaBHMKA AKTHBHOCTH YYEHHKA
YBOJHH KpaTak ocBpT Ha AoMahu 3agarak KOMEHTapHUIIy perieme jomaher 3agarka
TJIAaBHU KpO3 MUTamka U IpuMepe ycMepana CIIYIIajy, pa3MHUILIBA]y, TOBE3Y]Y,

MOHaBJbaE caapikaja Teme Kperama, MPUMEBY]y CTEUCHA 3HAKA, OJITOBAPAjY
noceOHo oOpahajyhu nmaxxmy Ha . .

npaTte MHCTPYKIIH]jE, YATAjy TEKCT 3aJaTKa
penaTuBHY Op3UHY

. NPEro3Hajy MpodieM, NIPUMERY]y Hay4eHO

CIyllIa, IIPaT ¥ BPEAHY]€e periostajy pobJiem, fip Y]y Hay=eno,

3aIuCcyjy, pauyHajy, aHIu3upajy peliemhe,
(bpoHTATHO WK IPETXOIHO (JOPMUpPAHE | YONINTABAjy, H3J1a3e ucnpena tabie u
rpyne ymyhyje Ha MpakTUKYM U o0jarnimaBajy MoCTyNaK peniaBama
KOHKpETHE 3a/1aTKe npobiema
MOJIp’KaBa YYCHUKE KOjH 3HAjy Ja y OKBUPY IPYIIE TUCKYTY]Y, IOMaXY jeTHH
pelIaBajy 3agaTke y Kopamuma UCIpet JIPYTHMa, 33jeTHUYKHU peliaBajy mpooiem,
Tabie MPEJICTAaBHUK MIPE3EHTY]e
MPEJCTaBHUIA TPYyIIA PajJe TO UCTO npare 10/laTHE KOMEHTape U HarJlallaBama
yKJbyuyje mto Behu 6poj yueHuka
KOMEHTapHIIe, TOMaXKe y3 HarllallaBamke
Y UCTUIAFhEe OUTHOT

3aBpIIIHU KOMEHTapHIle rnorenkohe u rpemrke YUYECTBY]Y Y KOMEHTapy

YKOJIMKO UX je Ouio .

3aIucyjy
3a1aje nomahu 3aaTak

YBoaHHU €0 Yaca

TOK YACA

[IpoauckyroBaru nomahu 3aaartak.

Iloacerutn YUYCHHKE 3alITO je KpE€TambC PpCIAaTUBHO U mTaje pe(l)epHTHO TCII0.

T'J1aBHM 1€0 yaca

Y4eHHKe MOJCETUTH Aa ce Tena Mory Mel)ycoOHO mpuOimkaBaTH WK yaa/baBaTH U KaJia JeHO O] ’bUX
CTOjH, alli U Kajia ce o0a kpehy.

To HaBecTH kao pasnor nepuHUcama Op3uHe NpuoIMKaBamba U Op3UHE yaajbaBamba jeHOT Tela Y OJJHOCY
Ha JIpyTo — penaTuBHe Op3uHE.

PessaTuBHA Op3MHA jeJHOT TeJIa Yy OTHOCY HA JAPYIO0 je[IHAKA je KOJTMYHUKY POMeHe PacTojamba

Harnacutu na osa

usmel)y Tes1a 1 BpemeHa 3a Koje je ce TO pacTojame NPOMEHUJIO:

npomeHa pacmojarea usmehy mena

penamueHa op3una =

speme 3a Koje je pacmojarbe npomerbeHo |

Op3uHa 3aBHCcH 0] Op3uHe 00a Tena.

Kpo3 ananuzy ciuke 3.19. yuyeHunnma 006jacCHUTH IIITA j€ peIaTUBHA Op3MHA M UeMY je jeiHaKa y clIyqajy

KaJa ce Teja Kpehy 1mo ucToM mpasily Ha pa3IMyUuTe HAuKHE.

[Tojenuue cimydajeBe ca CIMKE IO ABa yUY€HUKA JIEMOHCTPUPAjy KpeTajyhu ce Ha oaroBapajyhu HAa4uH 1Mo

YYHOHMIIU.
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VY cBakoOM ciy4ajy IUTaTH YUSHHUKE /1a JIM je peslaTUBHA Op3uHa NpuOIMKaBama UK yaJa/baBamba jeIHaKa
30upy WK pa3auiy Op3uHa jaBa yuyeHuka. [fTomohu ako je morpeOHo.

HaBectn yueHuke Ha 3aKJbydak Ja ce Teia Opike MpUONIMKaBajy Kajia Uiy jeJHO APYroM Yy CYCPeT HEro ako
jenHo on mwux Mupyje. Takohe, Opxke ce ymaabaBajy ako ce oba yaapaBajy jeaHo ox apyror (ci. 3.19a).

30or Tora je y o0a ciiydyaja MHTCH3UTET peNaTHMBHUX Op3uHA jeqHak 30upy HWHTEH3WTeTa Op3uHa
IIOCMAaTPaHUX TeJNa, OJJHOCHO:

pr :Vpb :Vb +Vp .

Takohe yueHuke HaBecTH Ha 3akJbyhak Jja ce TENo CIopHje MpUOIKaBa JpyroM ako ce OHO ylajbaBa
O]l BheTa, aKo IITO Ce TEJIO CIIOPHje yAalbaBa OJ JPYTor ako OHO uje 3a kbuM (ci1. 3.190).

300r Tora je y oba ciiyyaja MHTEH3UTET PEIaTUBHUX Op3MHA jeHAK pa3iMLU MHTEH-3uTeTa Op3uHA
nocMmarpaHux Tena (Beha Munyc Mama):

pr :Vpb :Vb _Vp .

Cymuparu: HTeH3UTET penlaTUBHE Op3MHE jeIHOT Tejla y OJHOCY Ha APYTO je jeIHaK:

— 30UMpy MHTeH3MTeTa Op3MHA [JBa Tejla aKo ce OHa Kpehy mo mcTroM mpaBuny, aau y CYNPOTHUM
CMEpPOBHMA,

— pa3iuuu uHTeH3uTeTa Behe m Mame Op3uHe Tesa ako ce oHa Kpehy Mo mcToM nmpaBuy M 'y HCTOM
cMmepy.

Harnacutu na je 6p3uHa BeKTOp 1a uMa Impasail u cMep.

[lutaTn yuyeHMKe KakB je MpaBall pelaThBHE Op3uWHE y OJHOCY Ha IpaBlie Op3MHA [iBa Tela.
OuexuBanu oarosop: Mceru. [Ipema Tome:

npasai peJaTHBHe Op3MHe HCTH Kao npasan 00e Op3uHe, Tj. jeAHAK NPAaBIy KpeTama.

Harnacutu na he o cMepy BekTopa penaTuBHE Op3MHE YYUTH Yy CTapHjUM paszpeluma, a Jia 3a caja
Tpeba J1a 3Hajy /a

peJlaTMBHA OP3HHA MPBOT Y OTHOCY HA IPYro TeJI0 HMa YBEK CYNPOTAaH CMep 0/ peJiaTHBHE Op3uHe
APYTor y oiHOCY Ha npBo Tej0. O0e oBe Op3uHe UMAjy MCTH MHTEH3UTET U MpPaBall, cCaMo0 UM je cMep
CYNPOTAaH, Na BaXKu

Voo = Vb

pl

O6jacHuTH OTHOC HA HEKOM TIpuMepy. Ha mpumep, ako mpBU y9eHHUK O€KH YAECHO OJ] APYTOT KOJU 3a0CTaje,
IEroBa Op3uHa y/1ajbaBama je Ulak Takohe y necHo. Mehytum, Apyru yueHuK ce oJf IpBOT yAaJbaBa YJIeBo,
Jjep 3aocTaje 3a ’BHM, I1a Cy UM SaTO pelaTUBHE Op3WHE CYIINPOTHUX CMEPOBA.

HapasHo, Op31Ha BUXOBOT y/1a/baBama je UCTa 3a 000jHIly, A CYy MHTEH3UTETH PEeIaTUBHUX Op3uHA
JeHaKH.

3aBpPIIHH €0 Yaca

Kpo3 nurtama npoBepUTH YCBOjJEHOCT M3JI0KEHOT TPaIiBa.

Jlomahu 3amarak: 3amarak 3.51.

IIpoBepa ocTBapeHHX UCX0aa

— YyeHunu ycnemHo o0jainimaBajy pelaTUBHOCT KpeTamba Kpo3 IpPUMEpE.
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—  YouaBame pe)epeHTHOT Tella Y KOHKPETHUM ITPUMEPHUMA.

— AJeKBaTHO HaBeJCHU NPUMEpPU 3a OjpehuBame pejaThBHE Op3MHE Kaja Ce KpETame BPIIM YK
UCTOT TIpaBIIa.

— Ilpeno3naBame (opmyna 3a onapehuBame penaTuBHE Op3WHE Y CIIy4ajy KpeTama y HCTOM U
CYIPOTHUM CMEpPOBHUMA.

EBanyaumja

— Jla i1 cam MoTuBHCao(J1a) YUICHUKE 32 YUeHme?

— Jla nm cy cBM YYCHHIIM OWJIM aKTUBHU WJIH CaMO T10jeANHI?
— Koje remkohe cy ce nojaBuiie?

— Kako cam ux pemanao(iia)?

— Jla nmu cam noBoJBHO (priekcuOmnan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla 11 cam ocTBapuo(ja) MocTaBjbeHe HuJbeBe?

— Jla n1u ce Ha yacy JecuIio y4yeme?

— Jla nu cy yueHun ocTBapuin neduHucaHe ucxoue?

— IHlra u xako game?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 29
HACTABHA TEMA Kperame
HACTABHA JEJUHULA PenatuBHOCT KpeTama. PenatuBaa Op3uHa.
THUII YACA MOHaBJbame, YTBphHBame, MpoBepa 3Hamka
METOJE PAJIA JIMjAJIONIKA, TEKCTyalTHA
ObJINIA PAJTA (bpOoHTaTHH, TPYITHHA, UHAUBUTYATHA

HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

Wb U 3AJIALIM YACA

[{urbeBu yaca cy yTBphuBama 1 npoBepa 3Hama O pelaTUBHO] Op3UHU JBa TeNa.

ncxoau
Ha xpajy yaca yuenuk he Outu y ctamy aa:

— 00jacHu 3allTO je KpeTame pelaTUBHO,

— Tpeno3Ha pedepeHTHA Tela y KOHKPETHUM MTPUMEpUMa,

— JneduHuIIe penaTuBHY Op3HMHY jEIHOT Tea y OJHOCY Ha JIPYTO,
—  OIHUIIE BEKTOp peslaTHBHE Op3HHE,

— pelraBa KBAaHTUTATUBHE 3a/1aTKe (penaTHBHA Op3UHA),

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIIETEHIIN]ja 32 yUeHe,

— pajx ca nojaruMa u nHdopmarmjama,

— pemraBame mpoodsema,

— KOMYHHKallH]ja,

— capaama (YKOJIUKO Ce€ pealin3yje TPYIHU 00JIMK paja).
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JlenoBu yaca

AKTUBHOCTH HACTaBHUKA

AKTHBHOCTH YYEHHKA

YBOJHH KpaTak KoMeHTap nqoMaher 3aaTka U3JIKY pelerme qoMaher 3aiaTka
YIIO3Haje YYCHUKE ca KOHIIETITOM Yaca
pajii aKTHBHparmha YUCHHUKE MaKbe
TJIaBHU MOCTaBJba MMUTaka, HABOJIU IIPUMEPE, a | CIIyIIajy, MPEero3Hajy, o0jaiimaBajy
og'yqeﬂmca OYeKyje NPEro3HaBambe U CAMOCTATTHO HABOZIE TIPHMEPE,
00JaILCILE T0JaBe KapaKTePUCTUKE KPETamba, OMHCY]Y
NoCTaBJba TUPEPEHIPAHE 3aXTEBE Y nojase, Ne()UHUINY BEITHYHHE,
BE3W HaBOheHa KapaKTEePUCTHKA, 3amucyjy hopmyiie, oIroBapajy
OIHCUBAa, PA3ITUKOBAKHA, CAMOCTAITHOT
HaBohema mpuMepa ca 1uJbeM )
IOHABJbAkbA, IPOLYOIbUBAIGA U TpoBepe | CAMOCTAIHO WM Y y IPYIIA HATa]y
YCBOjEHOCTH 3HAMA TEKCT 3a/[aTKa, MPEO3Hajy npo6neM,
v pUMEY]y HaydeHO, pauyHajy,
ynyhyje yuenuxe (rpyme ) Ha sanmcyjy, H3aKy
NPaKTUKYM, 33]1aje KOHKPETHE 33/1aTKe )
u3 tecta Kperame koju ce ognoce Ha [paTe HHCTPYKLIM]C HACTAaBHUKA 1 y
PEJIATUBHOCT KPETarha M PEIaTHBHY KopalinMa pelaBd)y 3aIaTke NCIpCa
6p3uHy Tabie
paTH, IOMaXe, CIyIla, KOPUTyje HPCACTAaBHUIM I'PYIIa HPE3CHTY]Y
0/IrOBOpE, 0Xpabpyje YUEHNKeE Y MOCTYIIAK pellaBama mpodiema
3aKJbY4HBAY U OATrOBapamy CJIyIlIajy HallOMEHE HaCTaBHHUKA
BpE/IHYj€ U OLIEHY]e
KOMEHTapPHIIIC aHTAKOBAKE YICHUKA Y
OKBHUPY IpyIie
3aBpIIHA W3HOCH OIIIITA 3alaKamka O YCICIHOCTH | CIIYIIAjy, KOMEHTApHUIILY U 3aIUCyjy

U nocTuroyhuma, ykasyje Ha
€BEHTYaJTHE TPEIIKE

3anaje noMahu 3aarak

YBoaHu €0 yaca

TOK YACA

[TpoauckyroBatu nomahu 3aiarak.

T'J1aBHM €0 yaca

Kp03 UTamkba U OATOBOPE:

L4 IOHOBUTH HAYYCHO,

e  YTBPJWTHU CTE€YECHA 3HAMKA,

® [IPOBEPUTH CTEUEHA 3HAKA YUYCHMKA O JI0caa HAydYeHOM O KpeTamy, TOCeOHO O pelaTuBHO] Op3UHU

VYpaautu 3aaarak 3.18. Repka Tpuu 3a omem 6p3uHoM o1 6 M/S 10k ce on kpehe o1 e GP3UHOM 011

2m/s. Konukom Op3uHOM ce hiepka mprMuue oIy ¥ HaKOH KOJHKO he ra BpeMeHa cTuhu aKo je BHX0BO

MOYETHO pactojame omio 20 m?

VueHuk Koju 3Ha jia je Op3uHa mpuUMHLamka peaaTuBHa Op3uHa hepke u oua oapehyje je: vV, =V, —V, =4m/s.

. d
Jpyru yuenux oapelyje TpaxkeHo Bpeme: t = — =

d
Vi V=V,

=b5s.
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Ypanuru 3aparak 3.21. Kamuon ce kpehe korcrantaom 6p3unom 40 km/h. Ha ynamenoctu 10 km ka
meMy ce kpehe ayromoouin 6p3unom ox 60 km/h. Tlocie komuko MUHYTa ce ayTOMOOMI U KAMUOH
mumounase? Komuke he myreBe npehu kamuon u ayroMoOu 10 Taaa?

Vuenuk koju 3Ha oxpelyje penaTusHy Op3uHa ayToMOOHUIa y OAHOCY Ha KAMMOH | V, =Vp + V.

d d .
Ipyru yuenuk oxpelyje tpakeno Bpeme: t=—=———=0.1h =6min.
V. Vp Vg

Jlpyra 1Ba y4eHMKa pellaBajy 3aaTak Ha JPYrd HAuuH.
Heka kaMHOH 1 ayTOMOOMJI 10 MUMOMIIAKERA NIPeJIa3e MyTeBe S, =Vt U S, =Vat.

BbuxoB 30up je jeHaK HOUYETHOM pacTojamy: d =Sp +Sx = (Vo +V)t, maje t= _J4 =0.1h =6min.
Va +Vi

KammoH je 1o MEMOMIakewa Mpemao myT Sy =Vt =4km, a ayromobun s, =d —s, =6km.
Hanomenytu: Hekasa Huje HEONMXOAHO TPETBApamhEe jeANHUIA (3aAPIKaIl CMO YacOBe).

Ouexyje ce 1a YIeHHIH 3aKJbyde a je MpoOIeM MHOTO JIaKIIe PEIIUTH MoMohy penaTuBHE Op3HHE.

Ypaagutu 3aaarak 3.26. TpamBaj nyxuae 20m mpecTke Memaka Koju ce kpehe mapanenHo mmHama.

Bp3una nemraka je 3km/h, a tpamsaja 20 km/h. Konuko nyro tpamBaj nposiasu mopej nemaxka?

JlBa yueHuKapemaBajy 3ajarak. PenaTuBHa Op3uHa TpaMBaja y OJIHOCY Ha MelIaka jeHaKa je pasiuilid lUXOBUX Op3uHa

V, =V, —V;, TIOIITO ce JIcYaK U TpaMBaj kpehy y ucToM cmepy. [la 61 TpaMBaj Ipomrao mopes gev4aka meroB IPeIBH Kpaj OBOM
d

Op3uHOM Tpeba 1a mpehe myt d, ma je:d =vt = (v, —v;)t. OmaBne ce fobuje TpaxeHo BpeMe: t = 4 = ﬁ ~4.24s.
v, (V,—vp

3aBpUIHHU 10 Yaca

ITpoauckyTOBaTH €BEHTYAJIHE TPELIKE Yy U3PAIU 3a/1aTaKa.

Jlomahu 3anarak: 3amarak 3.44.

HpOBepa OCTBApPECHHUX HCXO0/A

— VYcnemHo ofjanimeHa 1nojaBa peaTUBHOCTH KPETama.

— TauHo pemieHH pauyHCKH 3aJIallH.

— BpenHoBame pa3zIMUUTHX HHBOA NOCTUTHyha Ha OCHOBY TayHHMX OJroBopa Ha JuQepeHIHupaHe
3aXTeBE y OKBUPY PauyHCKOT 3aJlaTKa.

EBanyaumja

— Jla 1 cam MoTUBHCa0(J1a) YUICHUKE 32 YUCHE?

— Jla i cy CBM y4eHHUIIM OWJIM aKTUBHH WJIA CaMO TI0jeTHHU?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(iia)?

— Jla nmu cam n0BOJbHO (priekcuOmman(Ha)?

— IlIta cam morao(1a) npyrauuje na ypaaum?

— Jla i cam ocTBapuo(Jia) MoCTaBbeHE ITUIJbEBE?

— Jla nu ce Ha yacy Jecuiio ydeme?

— Jla mu cy ydeHunu octBapuin aeuHucane ucxose?

— IlIra u kako name?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 30
HACTABHE TEME Kperawme. Mepemwe
HACTABHA JEJUHULA LIEJIOKYITHO T'PaJuBO
THUII YACA TOHaBJbae, YTBphUBame, MpoBepa 3Hamba, CUCTeMaTU3allija rpaanBa
METOJE PAJIA JIMjAJIONIKA, TEKCTyalTHA
ObJINIA PAJTA (pOHTATHH, TPYITHH, WHIUBUIYATHHA

HACTABHA CPEACTBA YIIOEHHK, TPaKTUKYM

Wb U 3AJIALIA YACA

[lnspeBu vaca cy:

oOHaBJbaE HAJBAKHM]X JCIIOBA IIEIOKYITHOT T'paauBa Jia OM CTEUCHA 3HAMa IMOCTaja TpajHUja U Ja
YUEHHULU YOUMIIU TIOBE3aHOCT pa3HUX o01acTu (u3uKe,

cucTeMaTH3alyja rpajausa,

yTBphUBama 1 poBepa 3Hamba.

UCXOIM

Ha xpajy yaca yueHnuk he Outu y cramy aa:

pas3iuKyje OCHOBHE UM U3BeJeHe (PU3NUKe BEIMUMHE,

u3pakaBa (pU3NUKE BEIMYMHE y OroBapajyhuM MepHUM jeauHHuIIaMa Mel)yHapoIHOT cUCTeMa,
nperBapa Behe jeiMHuIe y Mambe U OOpHYTO (KOPUCTH NpedUKce MUKPO, MUIIU, KUJIO, METa),
IpoleYje BPEIHOCT HajMamer MOACOKAa Ha CKaJld MEPHOT MHCTPYMEHTa KOjU MEpH HYKUHY U
BpeMe,

onpehyje cpeamy BpeTHOCT MEPEHE BEIMUMHE U TPEIIKY MEpEma,

Mpero3Ha peaTUBHOCT KPETamba Yy CBAaKOJHEBHOM >KHUBOTY,

HaBeJle TI0JMOBE U BEJIMYMHE KOjUMa Ce ONHCYje KpeTame (IyTama, yT, Bpeme, Op3uHa),

OIUIIIE BEKTOPCKE KapaKTEpUCTHKE Op3UHE,

KJacu(uKyje KpeTame MpeMa o0JIMKY IyTame U Op3UHHM Tela,

HalpTa M TyMmMaud TpapuK 3aBUCHOCTH TpeheHor myTa OJ BpeMeHa KOJ pPaBHOMEPHOT
MIPABOJIMHU]CKOT KpeTama,

Mpero3Haje MpuMepe MPaBOJIMHU]CKOT KpeTama y HEMOCPETHOM OKPYKEHY,

HCKake peurMa IITa je pejaTHBHAa Op3MHA M 4YeMy je jelHaka pejaTMBHA Op3uHa jeHOT Tena y
OJTHOCY Ha JIpYyTo TeJo,

peraBa KBaJUTaTUBHE, KBAHTUTATUBHE W rpaduuke 3anaTke (Op3uHa,cpedma Op3WHA, pelaTHBHA
Op3uHa...).

MET)YHPEI[METHE KOMIIETEHIIUJE:

KOMIIETEHIIH]ja 32 YUeHe,

pax ca moganuma u uHpopmaujama,
peliaBame mpoodiema,
KOMYHUKaIHja.
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JenoBu yaca

AKTABHOCTH HACTAaBHUKA

AKTHBHOCTU yYEHHUKA

YBOJHH KOMEHTapulle JoMahu 3agarak MPE3CHTY]y pelemne qomMaher 3a1aTka
YIIO3HAje YICHUKE Ca KOHIICTITOM U IIHJbEM
qaca
TJIAaBHU MIOCTaBJba MUTakhA, OCMUIILJbABA MPOOIIEM CIIyIIAjy, pa3MHUIILBa]y, TPUMEHY]Y,
CHUTYyaluje, HaBOAH HOBE IPUMEpE Mpero3Hajy, MoBe3yjy, popmynumry,
. oOpasnaxy, onucyjy
3aj1aje 3aJaTKe Pa3InYUTOr THIIA YCMEHO, U3
NPaKTUKyMa WIH JETH MTaMIIaH| MaTepyjal | 9nuTajy TeKCT, 3aIHCy]jy, PelIaBajy
ca 0/1abpaHuM ca Pa3IUYUTHM TUIIOBUMA npo0JIeM, padyHajy, IPaBUHO 3aIHCY]Y
NUTamka, POHTAIHO WK TPYyNH (TIOBEXH, pe3yaTar, mpouewyjy, Tymaue Tadeny u
JOTIYHH, eTMMHUHHUILN, Pa3BpCTaj, U3pauyHaj, | rpaduk
HAIPTaj, IPOYHTA], 3aKJbYIH, OTHIIN . o
HpTaj, P) J, yau, MIPE3EHTY]Y, PEaT3y]y JeIHOCTABHY
OJITOBOPH... .

A P JIEMOHCTpAIIH]y, Y OKBUPY TPyIIe
IudepeHnrpa 3axTeBe y CKIaay ca pasroBapajy, apryMeHTOBaHO U3HOCE
HaIpeJI0BambEeM yUCHUKA HITH TPYIIe oma)kama Mepe,...

Jaje MHCTPYKIIH]e, TPaTh, HAATIIe A, MIOHABJHA]Y, UCTHIY OUTHO
KOpHTyje, MoJIp>KaBa , ycMepana, oxpaopyje,
BPEJIHYj€ U OICHY]e

3aBpIIHU OpraHu3zyje peKanuTyaalujy U3JIMCTaBambeM | YUCHHUIM 10 cehawmby HaBOAE-UCTHUY

KJbYYHHX IIOJMOBA
YKPaTKO aHaJIM3UPA,04€KHUBAHO-OCTBAPEHO
3ajaje nomahu 3a1aTak

HajaBJbyje MHUCaHy MPOBEPY

KJby4YHE 110jMOBE

3anucyjy qomahu 3agarak

ciymajy

TOK YACA

YBoaHM €0 yacay

[IpoauckyroBatu nomahu 3aiarak.

T'J1aBHM €0 yaca

Kpo3 nurama u oarosope:
— IIOHOBHUTHU HAY4YCHO,
— YTBPIWTH CTE€YECHA 3HAMA,

— IPOBECPUTHU CTCUCHA 3HAKA YUCHUKA O JOCada HAYYCHOM.

Kpo3 pa3roBop ca ydeHHIIIMa CHCTEMaTH30BaTH HajBa)KHUja CTEUEHA 3HAMA O:

—  MepemuMma,
— TpenikaMa Mepema,

— PENaTHBHOCTHU KpeTama,
— TII0jMOBHMA M BeJIMYMHAMA KOjHMa Ce OIMCYje KpeTame (ITyTama, myT, Bpeme, Op3uHa,
— BEKTOPCKOM KapakTepy Op3uHe,

— TOJENU KpeTama MpeMa 00JUKY MyTame U Op3uHHU Tela,
—  3aBHCHOCTH Ipel)eHor myra o BpeMeHa KoJ] paBHOMEPHOT ITPaBOJIMHU]CKOT KpeTamba,
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— TPaBOJIMHH]CKOM KpeTamy,
—  cpeamoj Op3uHU U

—  penaTtuBHOj Op3WHMU.

3aBpPIIHH €0 Yaca

[leToMuHYyTHA peKanuTyaalMja HajBaXKHUjUX HAYYEHUX ca ITOCEOHUM OCBPTOM Ha MCXO/IE.
Jlomahu 3aiaTtak: 1o jeZJHO MUTame, TECT 3a/1aTaK U 3a1aTak u3 [IpakTukyma.

VYdenuke obaBecTUTH Ja he HapeIHOT Yaca MMAaTH KOHTPOJHMU TECT O JO cajga HayuyeHOM M3 (HU3UKe ca
NUTambUMa, TeCT 3aJallMa 1 3aJalma, CIMYHO Kao IITo cy Ao0mu 3a fomahu pa.

HpOBepa OCTBapEeHUX Ucxoaa

— TauHu OArOBOPH Ha NIOCTABJHCHE 3aXTEBE HACTABHUKA.

— KopekTHo caMocTaHO OnMCHBambe U IeUHHUCALE 1T0jaBa U TIOjMOBA.

— VYdeHUIM aHTa)XKOBaHU Yy IMCKYCHJU Y KOjOj HaBOJE MPUMEHY CTEUCHOT 3Haa Ha CUTYalllje Y CBOM
OKpYXKEHY.

EBanyanuja

— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla nm cy cBM YYCHHIIM OWJIM aKTUBHU WJIH CaMO I10jeAHHH?
— Koje remkohe cy ce nojaBmiie?

— Kako cam ux pemasao(ia)?

— Jla nmu caM n0BOJbHO (priekcuOmnan(Ha)?

— Ira cam Morao(Jia) npyrauuje na ypaaam?

— Jla 11 cam ocTBapuo(J1a) MOCTaB/beHE IUIbeBe?

— Jla nu ce Ha yacy JecuIio y4ueme?

— Jla nu cy yueHunu ocTBapuiu nedunucane ucxomae?

— IlITa u xkako mampe?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 31
HACTABHE TEME Kperawme. Mepemwe
HACTABHA JEJUHULA LIEJIOKYITHO T'PaJuBO
THUITI YACA IIpOBEpa 3HaKBA
METOJE PAJIA Jlujasionika, TeKCTyarHa
ObJINIA PAJTA WHJIMBUTyaJTHU
HACTABHA CPEJACTBA MOTpeOHM Manupy 1 mpudop 3a paj
IJb U 3AJJALIA YACA

HpOBepa 1 OlICHA 3Hakba YYCHHKA U3 obnactu erTa}Le.

nCcxoamn
Ha kpajy yaca yuenuk he OutH y cramy jaa:

— pemiaBa KBaJUTaTHBHE, pauyyHCKe M Tpapuuke 3a7aTke (MEXaHHMYKO KpeTamba, pPaBHOMEPHO
MIPaBOJIMHUJCKO KPETame, PEIaTUBHOCT KpeTamwa, Op3UHYy...).

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— pajx ca nojauMa u uHdopmalmjama,
— pemraBame mpoodiema,
— KOMYHHKalHja.

I[CJ'IOBI/I gaca AXTHUBHOCTH HacCTaBHHKA AxTuUBHOCTHU YUYCHHKaA

YBOJIHU HCTUYE IIUJb IPOBEpE MaXJbUBO CIYIIAjy, YKOIUKO je TOTPeOHO

ACJIN TCCTOBC U YIITCTBO 3a pal Tpaxe NOAATHE HH(bOpMaHHJe

oxpabpyje yUeHHKE U CMEpaBa UX Ha
pa3MUlIbake U IPUMEHY Hay4eHOT

[JIABHU paTH, Ipyxa JoJlaTHa YITyTCTBA U
nomah

YIO3HAJy CE ca cajipKajeM TecTa
MaXXJbUBO YUTA]y TEKCT 3aJaTaKa
pa3MUIIIBajy, IPET03Hajy, TOBE3Y]Y,
MIpUMEBY]y, KOPUCTE oAroBapajyhe

(dhopmyiie, 3amucyjy OArOBOPE, pauyHajy ,
aHanu3upajy rpaduk U nprajy rpadux

3aBpIITHU CaKyIlJba TECTOBE npeaajy TecToBe

YKpaTKO HajaBJbyje TeMy KojoM he ce | ciymajy u nurajy
0aBUTH HApPEIHHUX YacoBa
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YBOIHM J1€0 Yaca

[Tonena TecroBa. YnyrcTBa 3a paj.

I';1aBHM €0 yaca

YyeHunu paze KOHTPOJIHY BeKOY Y3 €BEHTyallHy moMoh U yInyTcTBa.

KombOuHoBanu 3amanu u3 [Ipaktukyma (muTama, TECT 3aJally W 3a/alli) WM BUXOBE BEp3Uje Ca CUTHUM
npomMeHama (OpojHe BPEIHOCTH, O3HAKE U CJ1.) 3 PAa3JIMUUTE IPyIe yUYEeHHUKa.

O0aBe3Hu W jeTHOCTABHU 33J1allM M3 KpeTama KPo3 Koje ce MpoBepaBa W 3Hame u3 odmactu Mepemwe. Ha
npuMep, IaTH MOJATKe 0 MEperhy BpeMeHa, Kao KO/l jeJIHE O/l BeXKOU ca KpeTameM, U TPAKUTH Ja YICHUIIH
MPaBUITHO 3aIHIILY PE3YJITaT MEpeHbha.

3aBpPIIHHU €0 Yaca

Cakynspame 0JroBopa.

Oo6aBectuTn yyeHuke Ja he ox HapeaHOTr yaca yuyuTH 0 Mel)ycoOHUM enoBamuMa u3Mel)y Tena koja ce Mepe
(U3NIKOM BEIMYMHOM KOja ce Ha3uBa CUJIa.

IIpoBepa ocTBapeHnx ucxoaa

VY nucaHoj ¢GopmH, Kpo3 PpazIUUMTe THUIIOBE KBAIMTATUBHUX M pAadyHCKUX 3aJlaTaka, IpOBEpaBa ce
YCBOjJEHOCT OCHOBHHX IT0jJMOBA, FbUXOBO Pa3yMeEBamkbe U IPUMEHA.

EBanyanuja

Ja nu je 6uio mpobieMa TOKOM peanuzaliije yaca? ( HeJoBOJbHO BpeMeHa, HejacHoha y muTamuMa..)
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IIpunpema yaca

DOU3UKA
NPEJMETHU HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 32
HACTABHA TEMA Cuna
HACTABHA JEJUHULA VY3ajaMHO [1el0Bame JIBa TeNa y HEMOCPEAHOM JOAMPY U TOCTIECIUIIC
TaKBOT JIEJIOBama: MOKPETahe, 3ayCTaBJbahe U MpoMeHa Op3uHE Tena,
nepopmarmja Tena (UcTe3ame, cabujame, caBHjame). Cmiia Kao
BEKTOPCKA BEJIMYMHA
THUIT YACA O06pana
METOJE PAIIA MOHOJIOIIIKA, IUjaJIOIIKa, IEMOHCTPAIIMOHA
OBJIMIIN PAIA (bpoHTaNHU, TPYITHU, UHAUBUAYATHH
HACTABHA CPEACTBA yIIOCHUK, TPAKTUKYM, OTIPYTE, JIONTE, OATOHH, YeIIalb...

Wb U 3AJIALIA YACA

I_II/IJT:CBI/I qaca Cy yIlo3HaBamEC YUCHUKA Ca:

y3ajaMHHM JIEJIOBAa-EM J[Ba TeJla Y HEMTOCPETHOM JIOJMPY U MPEKO (PU3MUIKOT T0Jba,
rocneaniaMa TakBor JIeJI0Bama,
CUJIOM Kao MepoM Mel)ycOOHOT esioBama Tena.

UCXOIU

Ha kpajy yaca yuenuk he Outu y cramy aa:

OTIMIIEe TIPOMEHE JI0 KOJUX JI0JIa3M MPH y3ajaMHOM JIEJIOBaBY Tela,

pa3mKyje y3ajaMHO JeJIOBamE Tejla Y HeMOCPEIHOM JOAHNPY U JeJI0Bamka Teja MOCPEICTBOM
(bu3UYKOTr Mosba,

HaBeJle KOHKPETHE MpUMepe M0jaBa y3ajaMHOT J1eJI0Bamka MPH HEMTOCPETHOM KOHTAKTy Y
CBAKOJHCBHOM JXHUBOTY,

HaOpOju (PU3MUKa MOJba TIOCPEICTBOM KOJUX C€ OCTBapyje AeNoBame u3Mel)y Tena 6e3 HermocpeaHor
JOJMpa,

00jacHM T0jaBy IJIUME U OCEKe,

neduHuUIIe CUiy,

3Ha JeJIMHUILY 3a CHJIYy U NIPABUIIHO KOPUCTUTH MpedUKce KUIIO U MUJIH,

pasyMe o1 uera 3aBuce e(heKTH JeJoBama Cuile,

IPENo3Ha CHUITy Ka0 BEKTOPCKY BEIMYHHY,

HaI[pTa BEKTOp cujie ofpeheHor MHTEH3UTEeTa, MpaBlia U cMepa.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

KOMIIETEHIIH]a 32 yUCHe,

paz ca nmoganuMa u uHpopmarmjama,
penaBame mpoodsema,
KOMYHUKAIHja.
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Jleo yaca AKTHBHOCTY HacTaBHMKA AKTHBHOCTH YYEHMKA
YBoaHH UCTHUYE ITUJb Yaca AKTHUBHO CIIYIA]y
3aHUMJbUBHUM HMH(MUpMaIjamMa UM KPOo3 | OJroBapajy - Y4ecTBY]y Y pasroBopy
pa3roBOp YBOAH YYCHUKE Y HOBY TEMY
['maBHuK HABOJIU MIPUMeEpE U IEMOHCTPUPA [10jaBe | aKTUBHO CITYIIAjy
o0jammaBa 1 OCTaBJba MUTAkbA Ma)kKJbUBO TIOCMATPA]y
KOPHTYyj€ OATOBOPE Pa3MUIIIBAjy U aHAIM3HUPAjy MTOCTaBIbAjy
. MUTamka
ycMepaBa JUCKYCH]Y Ka U3BOhewmy
3aKJbydyaKa OJIFOBApajy Ha MUTama, 00pa3iaxy oAroBope
MOJICTUYE YUCHUKE J1a IOCTaBIbajy TUCKYTY]y - pa3roBapajy
NUTamba, HaBoJIe IpUMepe,00paznaxy . .
. . acHCTHPAjy y IeMOHCTpaIijama
OJITOBOPE U YUYECTBY]Y Y TUCKYCHJH
) . MOCTYIAjy 10 HHCTPYKITHjama
naje noaatHe, HoBe WH(popMalrje y ynayy PyKiH]
BE3H Ca TEMOM ropeJe, MoBe3yjy, YOIIITaBajy U 3aKbyqy]y
MOJICTUYE YUYCHHUKE 32 aKTHUBHO yuerthe | 3alUCY]y
y ACMOHCTpannjn pelIaBajy 3a1aTaK u 1pTajy
HaATrIena
MOMaKe y peliaBamy 3aj1araka
3aBpurHu OpraHu3yje KpPaTKO MOHABJbAE CIIYIIAjy, Pa3MHIILIBA]y U OTOBApajy

HajBa)XHUJUX MIOJMOBA O KOjUMa je 0110
peun TOKOM yaca (TTTama, HOBH
IpUMepH, TUCTUY ca HEKOJIMKO
KBAIMTATHBHUX 3aJaTaKa....)

HoKa3yje IuHaMOMeTap

3a/1aje momahu 3a1aTak

MoCcMaTpajy u 3arucyjy

TOK YACA

YBOIHM J1€0 Yaca

ObaBecTuTH yueHHMKE Ja he HEKOJMKO HapeJIHHUX YacoBa YUMTH Ha KOJU HAYMH C€ MOXKEe MemaTu Op3uHa
Tena koje ce kpehe mnu koje mupyje.

[ToacetnTn ux na je Op3uHa onpeheHa HHTEH3UTETOM, MPABIEM U CMEPOM, U
na he HayduTH Ha KOje HAYMHE Ce MOXKE MEHATH OUIIO KOja OJ1 OBUX HEHUX
ocoOuHa.

I'taBHM 1e0 yaca

Kpo3 npumepe o6jacHUTH ydeHHIIMMA J]a TPOMEHY Op3WHE Tejla y OJTHOCY Ha
OKOJIMHY I10 MHTCH3UTETY, NPABLy M CMEpPY MOXKE HU3BPIINTH CaMO HEKO
JIPYTO TEJIO KOje Ha Hhera Jiemyje.

JlonTi ce MOXKe MPOMEHUTH Op3uHa ako je Gpyndanep yaapu Horom (ci. 4.1),
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OIrypHYTO Teno he ce mocie HEKOT BpeMeHa 3ayCTaBUTH jep Ha era Jiellyje MmoJyuiora, Tejao ce Kpo3 BOIy
kpehe cnopuje Hero Kpo3 BaszyX jep Boja Jeyje Ha mera jade o Basayxa. [Ipu Tome Boja Mema OONHK,
JIOK ce ITpOoMeHa O0JIMKa Tella TeIKo mpuMehyje ako je OHO YBpPCTO. J[eMOHCTpuparTu mojase.

[IpuTHCcHyTa enacTU4YHa ONpyra MUpPYje, ajlu joj Ay)KWHA MOKEe OUTH 3HATHO
npomemeHa (ci. 4.2).

Harnmacuti na je y mOpeTxoIHUM HIpUMEpUMa Yy3ajaMHO JelIOBamke Tella
OCTBAPUBAHO HEIIOCPEIHUM JIOJAUPOM Tea.

HaBectu yueHmke Ha 3aKJpy4ak Ja y3ajaMHa JIeJIOBamba Tejla UMajy CYIpOTHE
CMEpOBe.

Kpo3 npumepe objacHUTH JeiioBamke U3Mehy Tena Koja ce He JOAUpY]y:

Teno mymTeHo na majaa ca Heke BHCHHE mpuBiadn 3emiba (ci. 4.3), CyHie
nenyje Ha 3eMJby ma ce Kpehe 1o MpHUONMKHO KPY)KHOj IyTamH OKO Hhera
(ci1. 4.4), demasb IpHWBIAYM BJIacH KOce Iocie denlbama (ci. 4.3), Maruer
MIPUBJIAYY TBO3JICHE TIPEMETE Y OJM3UHU — IEMOHCTPHPATH TI0jaBe.

Harnacutu na ce y HaBeieHUM IpUMEpHUMa JiesioBama u3Mel)y Tena npeHoce
MOCPEACTBOM (DPU3UUKHX M0JbA, TPABUTAIIMOHOT, EIEKTPUYHOT K MAarHETHOT.

[loncernTn na Marepujy YuHe CyNCTaHIMje U PU3HYKa T0Jba.

Kpo3 npumepe o6jacauTtu n1a mehycoOHO aenoBame Tela HE Mopa caMo Ja
Mema Op3MHYy Tella — MOXKE Ja Memha M HHXOB 00NHK, aedopmulie ra.
[Iputucuyta onpyra ce ckpatu (ci. 4.4), ynapeHa jomnra ce ynyOu, Kula ce
MOJKE€ CaBUTH, T'yMa CA0UTH WA UCTETHYTH — IEMOHCTPUPATH TI0jaBe.

[Tnuma u oceka kao mpuMep aeopmaije BOJCHH MOBPIIMHA 3eMJbE YCIe/
nenoBamba Mecna Ha BbYy.

Kpo3 pasroBop HaBecTH y4eHHKE Ha 3akJbydaK Ja OJ jadylHE JeloBamba
n3Mel)y Tena 3aBuce BUXOBO KpeTame U 1edopMaliyja.

HaBeneno uckopuctum kao pasior 3a nedunucame cuie (F) kao ¢usnuke
BennunHe — Cuila je mepa y3ajamHoOr aejaoBama usMely nsa rea.

Hagectu na je jenuuuna 3a cuiy y Sl cuctemy wyTH (N).

Y4eHuk Koju 3HA 3Ha4YeHe MNpdukca Ha TabmM mume omHoce u3Mehy
KUJIOKYTHA U MIWINH]yTHA Ca HYTHOM.

1kN =1000 N, I1mN=0.001 N.

JlemoHcTpHpaTi Ha Kateapw (YYEHHIIM Ha CTOJNY) pa3iMuuTe MOTYhHOCTH
Kperama Kmure. Hekaga he kmwura HacTaBUTH Ja KJIM3W TakO Ja jOj JBE
CTpaHHUIIE OCTajy Ha MCTOM MpaBIly, a HE KaJa ce kmura 3aokpehe. Haumn
KpeTama 3aBUCH OJ1 HaunHa JieJioBama cuite (ci. 3.5).

Ha OCHOBY oOrjicla H3BECTU 3aKJbYUdK O BA)KHOCTU MHTCH3UTCTA, IIpaBla U CMEpa U HAIlaAHC TAYKC CHUJIC.

Harnacutu:

— MHHTeH3uTeT CHIIE je ’heHa OpojHa BPEAHOCT Ca MEPHOM JETUHUIIOM.

- HpaBau CHJI€e CE ITOKJIaIla ca NpaBueM J€JI0Bakba Ha TEJIO.

- CMep CHJIEe CC ITOKJIama ca CMEPOM IC€I0Bama Ha TEIIO.

— Hanaana Tauka je Tauka Ha TeIy Ha KOjy JIeyje Chia.

s> 1

Kpo3 nuckycujy, nopehemem ca Op3uHOM, YIEHUKE TOBECTH JI0 3aKJbydKa Ja
j€ Cuia je BEeKTOpcKa BelMYMHa U Ja ce TpaduyKd MpeacTaB/ba BEKTOPOM
cHJIe, Kao Ha CIMKaMa.
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Hampratu npumep BekTopa cuiie ofpel)eHOr MHTEH3WTETa W OJ YUYEHUKA TPAXKUTH Jla HAIPTAjy BEKTOPE
CWJa Ipyrayujer HHTeH3uTeTaM, Bojehn pauyHa o lUXOBO] Ty>KHHH (CI1. 4.6).

Hanpratu npumepe BekTopa cuiie onpeleHor nHTeHsurera, nmpasua u cMmepa (ci. 4.7). O yueHuka Tpaxkutu
Jla HallpTajy BEKTOpE CHJIA KOjU c€ JI00M]y MHOXKCH-EM OBOT' BEKTOpa IMO3UTHBHUM HJIM HETAaTUBHUM OpOjeM
(cm. 4.7).

. . 3aBpPIIHH 1€0 Yaca

F -F
3 Kpo3 nurama mpoBepuTH YCBOJEHOCT MU3JI0KEHOT TPAINBA.
_ - F
0.5F 4 [Tokaszatu quHAMOMETap Kao MHCTPYMEHT 32 MEPEH-¢ CHUJIC M HarJIaCUTH Jia he
HapeIHUX YacoBa YUYUTHU KaKO CE BbHME MEPH CHJIA.
—25F

Jomahu 3anarak: [lutama 4.1, 4.2, 4.7 u 3agatak 4.28.

IIpoBepa ocTBapeHHX HCX0AA

— Ha ocHOBY neMOHCTpAIMOHUX OTJie/la YYCHHK MPaBHIIHO 3aKJbydyje Ja je Y3pOoK IMpoMeHe Op3uHe,
IpaBla ¥ CMepa KpeTama, Kao 1 00JMKa Tena, TUPEKTHA WIM MHIUPEKTHA MHTEPaKIUja ca IPYruM
TeNnuMa.

— Melhy HaBenmeHuM mpHMeEpHMa YYEHHK pa3BpCcTaBa MPOMEHE KOje Cy IMOCIEAWIE TUPEKTHOT WIIH
WHUPEKTHOT JieJIoBamba u3mely Ttena.

— TauHuM oAroBOpHMa Ha MUTAKa KOja HACTABHUK ITOCTABJba y 3aBPIIHOM JEIy Jaca.

EBanyanuja

— Jla 11 cam MoTHBHCA0(J1a) YICHHKE 32 yUeHe?

— Jla nu cy cBM y4eHMIIM OMJIM aKTUBHU WJIM CaMO T0jeAHHH?
— Koje Temkohe cy ce nojaBuie?

— Kako cam ux pemasao(ia)?

— Jla 1 cam 1oBOJBHO (priekcuOmnan(Ha)?

— Ilra cam Morao(J1a) npyraunje na ypaaum?

— Jla 1 cam ocTBapuo(Jia) mMoCTaB/beHE ITUIJbEBE?

— Jla i ce Ha 4acy JeCUIIO yueme?

— Jla 1 cy yuyeHUIIH OCTBApWIH epuHUCaHE UCXoe?

— Ilra u xako nasme?
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IIpunpema yaca

OU3UKA
NPEIMETHU HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 33
HACTABHA TEMA Cuna
HACTABHA JEAUHHULA VY3ajaMHO [1el0Bamke JIBa TeJNa y HEMOCPEIHOM JIOJAUPY U TOCIETUIE
TaKBOTI' JICJIOBama: MOKPETahe, 3ayCTaBJbabe U MpoMeHa Op3uHe Tena,
nedopmarja Tena (UcTtesame, calujame, caBHjame). Cmia Kao
BEKTOPCKA BEJIMYMHA
THUII YACA MOHaBJbae, YTBphHBame, MpoBepa 3Hamba
METOJE PAJA JIMjAJIONIKA, TeKCTyalTHa, eKCIICPUMCHTATHA
OBbJIMIIN PAIA (bpoHTaNHU, TPYITHU, UHAUBUAYAIHU
HACTABHA CPEJACTBA yIIOCHUK, TPAKTHUKYM, OTIPYyTE, JIONTE, OAIOHU, YeIIalb...

Wb U 3AJIALIA YACA

[{wp vaca je yrBphuBama U mpoBepa 3Hama o:
— BEKTOPCKHM ocoOMHama Cuie,
— JeIWHHUIIaMa 3a CHITY,
— MHOXEHY BEKTOpa cujie OpojeMm.

UCXOIM

Ha xpajy yaca yuenuk he 6utu y ctamy aa:

— HaBeJle BEKTOPCKa CBOJCTBA CUJIE,

— JIEMOHCTpHpA y3ajaMHa JIeJoBaba Tejla y HEMOCPETHOM JI0/IUpY,

— JIEMOHCTpUpA y3ajaMHa JIeJoBamba Tejla Koja HUCY Yy HEMOCPEIHOM J10AUpY (TPaBUTAILIMOHO,
€JIEKTPUYHO U MarHEeTHO),

— U3pakaBa CHIIy y oroBapajyhoj MEpHOj jeIMHULIM Mel)yHapoIHOT cucTema, rpeTBapa Behe jeuHuIe
y Mame U 00OpHYTO,

— HalpTa BEeKTOp CUJIe KOja Jieslyje Ha TeJIO U MPero3Ha Mpasall U cMep CHile Y KOHKPETHOM IpUMepy.

MEBYIIPEAMETHE KOMIIETEHIHHUJE:

— KOMIIETEHIIM]a 32 yUeHhe,

— paz ca mojanyMa u uHQpopmalmjama,
— pemaBame nmpobuema,

— KOMYHUKaIIH]ja,

— capajma.
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Jleo yaca AKTHBHOCTH HacTaBHMKA AKTHBHOCTHU yUEHHUKA
VYBomHM | KpaTak OCBpT Ha gomahu 3amatak aKTHUBHO CIIyIIAjy
OCMUIIUBEHUM Pa3rOBOPOM HUCTHUY CE OJIrOBapajy - y4eCTBY]y y Pa3roBopy
M0jMOBH Koju he ce ToHaBJbaTH,
poay0JbUBATH ITPOBEPABATH Y TIIABHOM
Jerry Jaca
I'maBHM NOCTaBJba MMUTakAa , HABOJIU TIPUMEpE, AKTUBHO CITyIIajy U3JIarame
CTBapa Mpoo0JieM CUTYaIlHje HACTaBHUKA, Pa3MHUIILIBA]y, TTOBE3Y]Yy
CIIyIlla, KOPHUTYje ¥ BPEIHYje OArOBOpPE HABOJIC LIPHMEPE 1 OAroBapajy
JIeITH YUEHHKE Y TPyIIE I CBAKOj IPyIH gaje | - oc > Y [0 HHCIPYKIH]ama,
. . . | meMoHcTpHpajy, mocMarpajy,
WHCTPYKIIM]Y 32 pean3allijy IEMOHTpAIUje . . )
pasroBapajy, oraxajy, 3aKJby4yjy u
Y 3aJ1aTaK (YCMEHO WJIA OJIITaMITaH o v ( )
waTepyian) o0jammanajy (y mapy win rpymnu
T YMTajy TEKCT 33/IaTKa, YOuaBajy
npo0JIeM, IPUMEHYjy HAy4ICHO,
OXpa6pyJe YUCHUKC Ha aKTUBHO yllemhe paqy'Hajy, HPOHGI{)ij, HpTajy u
Jiaje TIOBpaTHY HHGOPMAIH]y O IIPE3CHTY]Y pelICHa
YCIICITHOCTH (MHAMBUYATHO, Y NTAPY WM FPYIIH)
IpaTH ¥ HaATJICa peIlaBame YKOIIMKO je TOTPeOHO MUTajy, Tpake
KBaHTUTATUBHOT 3aJlaTKa nojaTHe nH(OpMaIHje
MOMake YKOJIUKO je TTOTpeOHO
HABOJIM yUYEHUKE HAa KOMEHTap pe3ynrara
BpEIHYj€ pajl TpyIe WK M0jeIHIIA
YKOJIMKO YYEHUIIN pajie UHIUBUIYATHO
3aBpIIHU | Aaje MOBpaTHY HHPOpMAIM]y 0 aTMOChepH | Cayliajy
Ha 4yacy
KOMEHTapHIILY
yKazyje Ha MoTelKohe Ui TpelliKe SAIHCY]y
YKOJIMKO UX je OUII0
3anaje nomahm 3agarax

YBoaHHU €0 Yaca

TOK YACA

Kpo3 pazroBop ykpaTko MOACETUTH YIEHUKE Ha HAYYEHO HA IPETXOJHOM 4acy

[TpoauckyroBatu nomahu 3aaaraxk.

T'J1aBHM 1eo yaca

Kpo3 nurama u oarosope:

— IIOHOBHUTH HAY4YCHO,

— YTBpPAMTHU CTEUEHA 3HAA,

— IHPOBECPUTHU CTCUCHA 3HAKA, moceOHO O cuiama.

Yyenunu ce neiaeM y rpyme Ipema pacloyioKUBUM TeluMa

nenoBama u3mehy mux.

W JIEMOHCTpHUpA]y paznmuuuta mehycoOHa
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O6jammaBajy cMepoBe cujla KojuMa JIellyjy YISHHIIU jeIHU Ha Apyre, Ha MO/, CTO U CIMYHO.

Ypanuru 3aaarak 4.1. Jlatu cy cnenehun unrensureru cua: 0.5N, 15N, 0.04N, 1010N, 380 N.

W3zpaszutu oe cmuie y MmN u KN.

Jenan yueHuk peraBa pBH npooiieM, H 3alKCyje Ha TabIH peliemha OCTaINX MpodiieMa Koje pelaBajy Ipyry YUeHHITH.

0.5N =500mN = 0.0005kN, 15N =15000mN = 0.015kN, 0.04 N =40 mN = 0.00004 kN,
1010N =1010000mN =1.01kN, 380 N =380000 mN =0.38KkN.

Ha tabnmu Haupraté BEKTOp CHIIe KOja Jenyje Ha Telo. YUYEeHHUK LpTa BEKTOpe TpH IyTa jadye, ABa IIyTa
cnabuje .... CHiie Koja Jienyje Ha UCTO TeJlo.

Ypagutu 3aparak 4.3. Ha ciounu je nmpukaszan Bektop cuie F . Ckunypajte BEKTOpe
cnenehux cuna: a) — F, 6) —2F /3 uB) 2F.

Ha ta6mu nanprati Bekrop F . Ilo jenan yueHuk Ha Ta0jm pemiaBa a) 0)
CBakKH oJ] mpodiema. B)

TpaxuTtu o]l yueHUKa Ja Ha TaOlM HalpTa MPOU3BOJbAH BEKTOp cuje U ckuuupa npubmmxkxo 50 % sehu
BEKTOp CHJIE.

CaM4YHO ITIOHOBUTH Ca BHIIIE YUYCHHUKA.

3aBpIIHHU 10 Yaca

[IpoauckyroBaTu €BEHTYyaIHE IPELIKE YHEHECHE Y U3paIu 3aaTaKa.

Jlomahu 3anarak: [lutama 4.3, 4.4 u 3agatak 4.29.

HpOBepa OCTBApPECHHUX HCXO0/A

— Ha ocHOBy JAeMOHCTpallMOHHMX OrJiela NPAaBWIHO M3BEAEHU 3aK/bydllM O Pa3IUUUTHM
MHTEpaKIyjama.
— TauHO pemieHN KBATMTATUBHU M PAYyHCKH 3a/1a1lH.

EBanyanuja

— Jla 1 cam MoTUBHCa0(J1a) YUIECHUKE 32 YUCHE?

— Jla nu cy cBM y4eHUIIM OMIIM aKTUBHU WJIM CaMoO T0jeAMHU?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(ia)?

— Jla 1 cam noBOJbHO (priekcuOmIan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla i cam ocTBapuo(Jia) MoCTaB/beHE ITUIJbEBE?

— Jla nu ce Ha 4acy qecuiio yueme?

— Jla nu cy yueHunu octBapuiu nedunucane ucxomae?

— IlIra u kako name?



116
IIpunpema yaca

PU3UKA

INPEAMETHHN HACTABHHUK

PA3PE/: VI PEJIHU BPOJ YACA: 34

HACTABHA TEMA Cuna

HACTABHA JEAJUHHUIIA 3akoH akiuje u peakiyje. Pesynranra. 3akoH nHepuuje.
TUII YACA oOpana

METOJE PAJIA MOHOJIOIIIK, IUjaJIOIIKa, IEMOHCTPAIMOHA

ObJINIA PAJTA (dpOoHTaTHH, TPYITHHA, UHAUBUIYATHA

HACTABHA CPEJICTBA yIIOEGHUK, TPAKTUKYM, OIPYyTe, JIONTE, OaJI0OHU, Yellalb..

b U 3AJALIM YACA

[lybeBu yaca cy yno3HaBame y4eHHUKa ca!
— 3aKoHOM aKIMje U peakxiyje,
— HAYMHOM onpeluBama pe3yaTaHTe CHIIa,
— 3aKOHOM MHepLHje.

UCXOIN

Ha kpajy yaca yuenuk he 6utu y cramy aa:
— pasyme aa je melyycoOHO aenoBame Tena y3ajaMHo,
— CBOJUM peurMa UCKa)ke 3aKOH akll{je U peakliyje U MPaBUIHO ra 3arHuile,
— HaBelle MpUMeEp I0jaB€ M3 CBAKOAHEBHOT >KMBOTAa KOjy OM morao ga o0jacHM 3aKOHOM akiuje u
peakiuje,
— JedpuHMIIE pe3yATAHTY CUIIA,
— W3padvyHa pe3yNTaHTy CHJIa HCTOT TpaBlia U cMepa,
— H3padvyHa Pe3yNTaHTy CHJIa HCTOT TpaBlia, CyPOTHOT CMepa,
— TPUMEHH MPABWIO HAJOBE3WBamka BEKTOPA,
— 3Ha ycJIOBe O] KOjUM TEJIO 0CTaje Y CTakhy MUPOBakha WM PABHOMEPHOT MPABOJIMHU]CKOT KPEeTama,
— pasiuKyje UHEepLUjy U HUHEPTHOCT,
— HaBe/le MpUMepe UHEPIHje Y CBaKOAHEBHOM KHBOTY.

MEBYIIPEAMETHE KOMIIETEHIIHJE:

— KOMIIETEHIIM]a 32 yUeHhe,

— paz ca mojanvMa u uHQpopmaljama,
— pemaBame nmpobuema,

— KOMYHUKaIIH]ja,

— capajma,

— eCTeTHWYKa KOMIICTCHIIH]a.
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Jleo yaca AKTHBHOCTH HacTaBHMKA AKTHBHOCTH YUEHHKA
YBoaHH KpaTka aHanu3a qomaher 3amatka CITylIajy, MpOMHUIILBA]Y, moacehajy ce, u
MOBE3Y]Y, OJIrOBapajy Ha MUTamba

NUTakUMa MOJICTUYE Pa3roBOp ca Y1y, oarosapajy
IUJBEM CTBapama aTMochepe u
J100pe OCHOBE 3a HOBE Ca/IpKaje
UCTHYE IUJb Yaca

I'maBHM JIEMOHCTPHPA, TOCTaBJba MUTAkbA, CIIyIajy, IOCMaTpajy, Onaxajy, moBesyjy,

MUTAjy, 3aKJbY4y]y U TeHUHUIIT
HarjamaBa U yCMepaBa Naxkmby Iy, yayjy u aeg y
yYeHHKA Ha OMTHO, HABOJM YUYCHHUKE | JEMOHCTPHPAjy WIH aKTUBHO yYECTBY]Y Y
Ha 3aKJby4YHMBAFE M YOIIIITABAHE JIEMOHCTpAIIHjH HACTaBHUKA
JNeQUHUIIE WK TOMaXKe YUYCHHUIIMMA | HABOJIE U OIKCY]Y IPUMEPE U3
na neuHAITY CBaKOJHECBHOT JKUBOTA
Jlaje YIyTcTBa O HAUYMHY 3alllCUBamba | YUTAjy, pa3MUIILIba]y, youaBajy nmpoliem,
. emaBajy KOHKpETaH 3a/1aTak, 3a1mcyj
nojceha, HaBOIM TIpUMeEpe, 3a7aje petiasajy p & ’ Y
. Ta

3aJ1aTKe, MOMaXKe YKOJIHMKO je HpTayy
noTpeOHO y pelraBamy 3a/1aTaKa,
IpaTy U Jaje MoBpaTHe HHpopMaIyje

3aBpiIHU KpO3 NHUTamka, HaBOl)emeM HOBHUX CIIylIa]y, pa3MHILIbajy, TOBE3Y]Y, PelIajy,
prMepa WK peliaBambeM 3anucyjy, IpTajy U OAroBapajy
JEeAHOCTAaBHHUX 3aJlaTaKa IMpoBepaBa
YCBOJE€HOCT HOBUX cacpxkaja
3aj1aje nomahu 3a1aTak

YBoaHHU €0 Yaca

TOK YACA

Kpo3 nurama n oiroBope noACeTUTH yIeHUKE Ha CUITy Kao Mepy Mel)ycoOHOr enoBama Tena U Ha lbeH

BCKTOPCKU KapaKTep.

[IpomuckyroBatn nomahu 3a1aTak.

I';1aBHM 1e0 yaca

[ToHOBO JEMOHCTpPUpATH HEKE OJ1 Orjie/ia ca MPeAXOJHOT yaca. HaBecTn ux Ha 3ak/by4ak jaa cy MelycoOHa

ACJI0Bamka y3aj aMHa, Oy UCTOT IIpaBliad, aJId CYIIPOTHUX CMCPOBA.

HarmacuTtu 1a ce Moke TOKa3aT Jia CHIIE y3ajaMHOT JIeJI0Bamba
MMajy UCTE UHTCHYUTETE.

Hasectu Haunne merosor 3amucuBama (F,—F) u (F,, =—-F,).

[TonceruTn Ha OHOC BEKTOpa cuiia Mel)ycoOHOTr nenoBama Ha
CIMKaMa MpUKa3aHUM Ha MpeTxoaHoM dacy (cin.4.1 — 4.3) u Ha

ciuii 4.8.

Jedbrnncatu 3aKOH akKIyje 1 peakiuje:

Cuie kojuma mel)ycoOHoO neayjy ABa Tes1a HMajy HcTe
HHTEH3MTeTe U NpaBle, JIM CYIIPOTHE CMepoBe.
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JlepuHucatu pe3yiTaHTy CHJIa KO CHIIYy YHjUM Ce€ JISIOBAHEM HA TEJO0 MOKE 3aMEHHUTH JCIIOBAF-C BUIIE
JIPYTUX CHJIA:

Fo=F +F, +F, +..

Jlatu nmpumepe oapehuBama pe3ynTaHe cuiia uctor npasmna (ci. 4.9 u 4.10).

a) hL B 6) l B) =,
= — = R ™
R FR FZ Fl
- B - . - F— )
» I.E'[_ _{:A » 1‘. “H .-Fl
| 1 4 o w
(S __©
Fy=F-F Fy=F-F=0
a) . - 0) -
)F] —F, : Fy P
) i} - F,
Fy F, Fp=—
~ = ; I,
£ 6 E )
5
Fy 5
Fr

Hcrahu:

— AKO CBe cWiIe UMajy WCTH TIpaBall ¥ CMEp W pe3ysiTaTaHTa MMa MCTH TpaBall U CMEp, a HHETH3UTET
jenHak 30upy MHTEH3UTETA.

Fr=R+F +FK+..

— AKO CBe cuile HeMajy UCTU cMep, IToceOHO ce cabupajy cuiie ucTor cMepa. Pezynranra uma cmep
Beher 30Mpa, 1 MHTEH3UTET jeIHaK Pa3IUIM OBUX 301poBa. 3a cnuky 4.10 Baxu:

Fo=F,+F,+F,—F, —F,—F, =50 N|

JlebrHMCaTH TPAaBUIIO HAIOBE3UBakha BEKTOPA:

IIpon3Bo/ban 0Opoj BekTopa cadupa ce TaKo IITO ce HA KPaj NPBOI HAJ0BeKe M0YeTaK APyror, Ha Kpaj
apyror nouyerak Tpeher uta. Pesyaryjyhu Bekrop (BekTop 30Mpa) mojia3u oj no4eTka npBor u
3aBpIIABA Ce HA KPajy NMocJIeAlner BeKTopa.

[Tomohu yueHuImMa 1a caMmu HaIOBE3UBakHEM cabepy BEKTOPE 1O (bUXOBOM H300pYy.

[TonceTuTn yueHuke aa Op3UHY Tesla MOTY MEHATH CaMo CUIIe U le(puHICATH 3aKOH HHEPLH]e:

Tes0 ocTaje y crakby MUPOBaHha WM PABHOMEPHOT MPABOJIMHHUjCKOT KPeTamba
CBe JIOK Ha Whera He JeJIyje HeKa CuJia, OAHOCHO

V = const, cBe 10K je F =0.
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Hasectu npumepe unepnumje: ci 4.11, ocrajame KibUre HEMOKPETHE HA CTOTY aKO MCIOJ e Op30 U3BYYEMO
nanup 4 ci1. HaBectu ydeHuke Jja caMu OIMILY IPUMEpPE U3 )KUBOTA.

Hedunucaru Macy kao Mepy uHepTHOCTH Tena. O0jacHUTH Kpo3 MpuMepe Aa cy Tena Behe mace nHepTHH]a.

He(bI/IHI/IcaTI/I CaTUYKY U JUHAMUYKY PABHOTCKY.

3aBpPIUIHHU J€0 Yaca

Kp03 IMUTamkba IIPpOBCPUTHU y'CBOj CHOCT H3JIOKCHOT I'pa/IiBa.

Homahu 3amarak: [Mutame 4.12 u 3agatak 4.30.

IIpoBepa ocTBapeHHX Ucxoaa

— KopekTHo o0janimeH 3aK0oH aKIHje U Peakiyje,

— Tlokasano pazymeBame npu oipehrBamy pe3yaTaHTe cuiia Kpo3 IpuMmepe.
— HcmpaBHa npuMeHa IpaBujia HaJ0BE3UBamba BEKTOPA.

— HcnpaBHO HaBeIeHN PUMEPH HHEPIIHjE Y CBAKOIHEBHOM JKHBOTY.

EBanyanuja

— Jla 11 cam MoTHBHCA0(J1a) YICHHKE 32 yUeHe?

— Jla nm cy cBM YYCHHIIH OVUTA aKTUBHU WJIH CaMO T10jeIHHH?
— Koje remkohe cy ce nmojaBmire?

— Kako cam ux pemasao(ia)?

— Jla nmu cam noBoJbHO uiekcubunan(ua)?

— IlIta cam morao(a) npyrauuje na ypaaum?

— Jla i cam ocTBapuo(Jia) MoCTaB/beHE ITUIJbEBE?

— Jla nu ce Ha yacy JECHIIO yUere?

— Jla nu cy yuenunu octBapuiu nedunucane ucxomue?

— IlIra u kako name?
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IIpunpema yaca

OU3UKA
NPEJMETHU HACTABHUK
PA3PEZ: VI PEJIHU BPOJ YACA: 35
HACTABHA TEMA Cuna
HACTABHA JEAJUHHUIIA 3akoH akiuje u peakiyje. Pesynranra. 3akoH nHepuuje.
THUII YACA [IOHaBJbaE, YTBphUBame, IpoBepa 3Hamba
METOJE PAJTA JIMjasIollKa, TEKCTyaIHa, eKCIIepUMEHTaIHA
ObJINIA PAJTA (dpOoHTaTHH, TPYITHHA, UHAUBUIYATHA

HACTABHA CPEJICTBA yIIOEHUK, TPaKTUKYM, OaJIOH, ONpyTe, IUIaCTEINH

b U 3AJALIM YACA

[{usb yaca je yrBphuBama 1 mpoBepa 3Hamba O:
BEKTOPCKOM KapaKTepy CHue,

3aKoHy aKklyje U peakiuje,

3aKoHy UHEpIIH]e,

yCIIOBHMa PaBHOTEXE TeJa.

UCXOIU

Ha kpajy yaca yuenuk he OutH y cramy aa:
— HaBeJe KapaKTepUCTHUKE CHJIEe Kao BEKTOPa,
— HampTa BEKTOP CHJIE 33JaTOT MPaBIa, CMEpa U HHTEH3UTETA,
— OJpeIu IpaBall, CMEp U UHTEH3UTET BEKTOpa JlaTe cujie (Ha CIUIIHN),
— HCKaXe CBOJUM peunMa 3aKOH aKIMje U peakiiuje,
— HaBezie IpuMepe 3aKOHa aKIMje U peakiifje y CBaKOJAHEBHOM KHUBOTY,
— ONHILE NPUMEPE HHEPLIHje Y CBAKOIHEBHOM KUBOTY,
— pa3iMKyje MHEepLUH]y U UHEPTHOCT,
— JIEMOHCTpHpa paznuuuTa Mel)ycoOHa eroBama Tena,
— OMNMILE MpaBall ¥ CMep CUJIe IPU PA3IUIUTUM Mel)yCOOHUM JieTIoBaluMa Tena,
— cabupa BEKTOpe MPaBUIIOM HAJOBE3MBaba M U3pauyHa PE3YyITAHTY.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIIETEHIIH]a 32 yUeHe,

— panx ca mogamnuma u uHpopmMarmjama,
— pemiaBame poodsiema,

— KOMYHHKaIHja,

— capanma,

— ecTeTHYKa KOMIIETCHIIN]a.
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[eo yJaca AKTHBHOCTY HacTaBHMKA AKTHBHOCTH yYEHMKA
YBoaHu KoMeHTapuie nomahu 3agarka, | CIyimiajy, MATajy, MOBE3Yjy U
Jlaje Jo0/1aTHa 00jalImheHhe oJIroBapajy

YKOJIMKO je 6usio mpobiema y
HEKOM 33/IaTKy

NOCTaBJba MUTaA, CIyIIa
OJITOBOpPE, yCMEpaBa pa3roBop Ha
MOHAaBJbakhEe OUTHUX CaapKaja ca
NPETXOHOT Yaca Kao yBOJ 32
TJIAaBHU JICO Yaca

[naBHK HOCTaBJba MUTAA, HABOJM HOBE | CIYIIajy, IOCMATPA]jy, Pa3MHUIILIbA}y,
npuMepe, KOPUCTH CIIUKE U yo4aBajy, MOBe3yjy, 3aKJby4yjy,
LpPTEXKE, TPAKHU O]l YUCHHUKA JIa OIKCYjy, 00pa3naxy...

ux o0jacHe, OIHUILLY...
] ’ y HABOJIC MPUMEPE U3 CBAKOIHEBHOT

oxpabpyje yueHuke 1a KHUBOTA
CaMOCTAJIHO HAaBOJIE MIPHMEPE U3

pelIaBajy KBaIMTaTHBHE 3aaTKE
COIICTBEHOT UCKYCTBA

(mpobiem)
KOMEHTApHIIIe OATOBOPE H y3

obpasTOKerbe BpeIHyje CIIyIIajy MHCTPYKIIM]jE ¥ KOHKPETHE

3aXxTeBEe HaCTaBHUKA
II0CTaBJba MPOOJIEM , TPAXKHU

) CaMOCTAJIHO peann3yjy oapehene
o0jalmemne b vy onpeh

JIeMOHCTpaluje, oAropapajy Ha
Jlaje MHCTPYKITH]e 32 CaMOCTalIHE | MUTama Koja MPOU3UIIA3e U3 HHUX

JIEMOHCTpalMje yYeHUKa U R —
pelIaBame MOCTaB/bEHUX Y 1epy Pym p vy

) KBaHTUTATHUBHE 33]IaTKE KOJU Ce
3ajlataka, Npath peausalmly OJIHOCE Ha I[PTambe U padyHambe
HNOTHHUTAakUMa U KOMEHTapuMa pe3yJTaHTe CUjla U yClIoBa
HABO/IM YUYEHUKE HA MAKCUMAJIHO | PaBHOTEXE
aHTa)KOBambE U OCTBAPUBAE

MPOLIER-Y] Y, TIOPENE, U3TAKY....
60Jbux mocturayha pOLCHY]y, MOPEa y

3aBpirHu W3HOCH JINYHH YTUCAK O yUIECTBY]Y Y pa3roBopy
aTMocdepu ca yaca Hiu
KOMEHTapHUIIIe eBEHTYaITHE
noreiikohe, Hajuemrhe rperke
YKOJIMKO UX je OmiIo

3aIucyjy

3anaje noMmahu 3aarak
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TOK YACA

YBoauu €0 yaca

Kpo3 nutama 1 0IroBope MoACETUTH YICHUKE Ha BEKTOPCKH KapakTep CHiie, 3aKOH aKIfje U peakiyje,
3aKoH HHEpIIH]je, YCIOBE paBHOTEXKE Tella M HauuH ofpehuBama pesynryjyhe cue.

[TpoauckyroBaT qoMahu 3a1aTak.

I'1aBHM 1e0 yaca

Kpo3 nurama u ogrosope:
— IIOHOBUTH HAY4YE€HO,
— YTBpPAMTH CTEYCHA 3HAMA,
— IIPOBEPUTHU CTEUCHA 3HaHa, IOCEOHO O cHlama.

IMocTraBuTH nuTame 4.9. J/lewak rypHe Kyriry mo TpaBu npema 3uay. Kyria jomu TpaBy Koja je BeoMa Malio
ycropana, JIOK je 31 3aycTasJba. Jla u je kyria BehoM cuiioMm JenoBaia Ha TpaBy WM Ha 3uf?
[IponuckyroBatu oaroBop.

IMocTaBuTH noanuTame: J{a 11 BehoM cuiiom Jienyje Kyria Ha TpaBy WM TpaBa Ha Kyriy?

OuexuBanu oarosop: I1o 3akoHy akuuje u peakiyje Cuie ¢y UCTOT MHTEH3UTETa U CYIIPOTHOT cMepa.

TpaxuTu o yueHuKa a JeMOHCTPHUPAjy pa3ianduTta MelhycoOHa JenoBama Tela U OMUIILY IPaBlie U CMEPOBE
CHJia — TYpajy 3UJ, BYKY KEHTY TI0 CTOIY, CTOj€ Ha IOy UT/.

Ypaautu 3aaarak 4.4. Ckunupajte pe3yaTaHTy cuiia MpUKa3aHUX HA

¥ f—
CJIUIIN.
[pema mpaBmiTy 3a cabupame BEKTOpa, Ha Kpaj IIPBOT je HAI0BE3aH II0YeTaK APYTor,
a Ha Kpaj apyror nodyerak Tpeher Bekropa. Bektop pesynTyjyhe cuie uMa noverak Ha
MTOYETKY TPBOT, a Kpaj Ha Kpajy Tpeher BekTopa. E

Ypanutu 3aaarak 4.5. Ha ciunm je npuka3an BekTop F :
BEKTOpa: If, 1.5F u —0.5F.

.. Ckunmpajte pe3yaTanTy

JlBa yueHnka ckumupajy cure 1.5F M — 0.5F, tpehu oapelyje Tpaxeny

pe3ynTanry. F

PemmnTu 1 mpoauckyToBaTH TecT 3aaarak 4.9. Ha tesno nenyje cuna on 4 N y mpaBiy u cmepy ceBep-jyr.
Komnuka jomn cuna Tpeba 1a feimyje Ha TeIo U 'y KOM MPAaBILy U CMEPY J1a OM Ce KPEeTasio IO MHEPIIUjH
(MUPOBAJIO WJIH C€ KPETaJI0 PABHOMEPHO MPABOJIUHU]CKH)?

TpaxxuTu on yueHHKa Ja M0 WHEPTHOCTH nopehajy pa3nnuura rmo3Hara Tesa. YUeHUIM CaMu Jajy MpuMepe.
Ha npumep: ¢pynbdancky jonTy, 0J0BKY U OUITMKI, 3aTUM ayTOMOOWII, mipaduurep JUCT Manupa u Cil.

TpaxxuTu o yueHMKa J1a Kaxy IpUMepe cTaTUYKe U AMHaMU4Ke paBHOTexe. Ha mpumep, ayTo croju cam u
ayTo ce kpehe paBHOMEPHO ITPABOJIMHU]CKH.

3aBpPUIHHU J€0 Yaca

[IpoauckyTroBaTu eBeHTYya HE IPEIIKe YHHCHE Y U3paiu 3aaTaKa.

Jlomahu 3anarak: [Tutama 4.11, 4.13 u Tect 3amarak 4.11.
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IIpoBepa ocTBapeHHX UcxXoaa

— TauHu 0ArOBOpH HA MUTaHka MOCTAB/FEHA TOKOM Yaca.
— HcnpaBHa ananu3za npo0iema MpuKa3aHux Ha HPTEKUMa.
— HcnpaBHa npuMeHa yCBOjJeHUX TOjMOBA KPO3 HOBE MpPUMEpE.

— AHra)xxoBaHOCT yY€HHUKa y CBUM aKTUBHOCTHMA TOKOM 4Yaca (AEeMOHCTPAllMOHHU OIJIEeNH, AUCKYCH]a,
MIOCTaBJbAE MTUTAA, Capa/iba ca IPYTruM YUCHHIINMA...).

EBanyanuja

— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla nu cy cBM y4eHHUIIM OMJIM aKTUBHU WJIM CaMO T10jeAUHU?
— Koje remkohe cy ce nojasuiie?

— Kako cam ux pemanao(ia)?

— Jla mu cam 1oBOJBHO (priekcuOmnan(Ha)?

— IlIta cam morao(J1a) mpyraunje 1a ypaaum?

— Jla i1 cam ocTBapuo(Jia) MoCTaB/beHE IIUIbEBE?

— Jla v ce Ha Yacy JeCWIO yueme?

— Jla mu cy ydenunm octBapuiu aeuHUCaHe ucxoe?

— Ilra u xako game?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 36
HACTABHA TEMA Cuna
HACTABHA JEJIUHHULA Hedopmanyja tena. Enactuune cute. luHaMomeTpu.
THUIT YACA obpana
METOJE PAJIA MOHOJIOIIIKA, IUjaJIOIIKa, IEMOHCTPAIIMOHA
OBJIMIIN PAIA (bpoHTaNHU, TPYITHU, UHAUBUAYAIHN
HACTABHA CPEJACTBA yIIOCHUK, TPAKTHUKYM, OTIPYTe, SIACTUIHE TYMHUIIC 32 TETJIe, JTACTHIII
WJIM TJIACTHYHU JICHUP, TMHAMOMETPH, Bara, HUT 3a MMOBE3UBAE TENa
Y TUHAMOMETpPA

Wb U 3AJIALIA YACA

LII/IJT:eBI/I gaca Cy yIOo3HaBamE YUYCHHKA ca.

BpcTama nedopMmariiyja,

elacTUYHUM Jiepopmariijama,

MIPUHIIAIIOM pajia THHAMOMETapa,

HpOHCHOM HMHTCH3UTETA CUJIC ICMOHCTPALIMOHUM JUHAMOMETPOM.

UCXOIM

Ha xpajy yaca yuenuk he Outu y cramy aa:

HaBeJie BpcTe Aedopmaiinja,

OMHUILIE eTACTUYHY U MJIACTUUHY AedopManujy,

Iperno3Ha BpCTy JedopMaliyje y KOHKPETHUM PUMEpPUMa,

HaBeJie IpuMepe IIaCTUYHE U elacTUYHe JieopMaliije y CBaKOJHEBHOM JKUBOTY,

MpOIeYje BPEAHOCT HajMamber 10/1€0Ka Ha MEPHO] CKaJIl JTUHAMOMETpA,

MPaBUIIHO KOPUCTU AMHAMOMETAp, MEPH CHILY KOJOM pa3IM4yMTa Tela JIenyjy Ha JUHAMOMeTap,
MPero3Haje JMHEAPHY 3aBUCHOCT €JIACTHYHE CUJIE OJ1 U3YKEHa OIpyTe.

MEBYIIPEAMETHE KOMIIETEHIUJE:

KOMIIETEHIIH]ja 32 YUeHe,

paz ca mojganuMa u nHpopmarmjama,
peliaBame mpoobiema,
KOMYHHUKaIuja,

capajma,

€CTETHUYKa KOMIICTCHIIN]a,
MO3UTUBAH OJJHOC ITPEMa OKOJIUHHU.
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Jleo vaca AKTHBHOCTH HaCTaBHHKA AKTHBHOCTH YYCHUKA
YBOIHU KOMeHTapuie qoMahu 3ajgarak CITyIajy, pa3MHUIILIbA]Y,
. OJITOBAapajy, AUCKYTY]
MoOJIepHpa KpaTKy TUCKYCH]Y ca [IHJbEM AAroBapajy, INCKYTy]y
nojcehama Ha OCHOBHE TIOjMOBE O CHITH, 3aKOHY
aKIHje U peakImje...
['naBHH JIEMOHCTPHpA Y3 aKTUBHO yuenrhe y4eHuKa, NaXJBUBO CIYIIA]y U3JIarame
. HACTaBHUKA
U3JNIaXKe cajpiKaje, Kpo3 MUTamka BOJIU Pa3rOBOP
Ka yOIIITaBakhy U 3aKJbyIHBAKY MOMaXy HACTaBHUKY Y
JIEMOHCTpAIIH]H, CAMOCTAITHO
HarJjanraBa OMTHO, HABOJIU IIPUMEpE, IIPaTH )
. . | neMoHcTpHpajy (pacTexy,
JIEMOHCTpAIIMje YYCHHKA, KOMCHTapHUIIe, yKa3yje . .
cabujajy, MPUTHUCKA]y...)
Ha TPEIIKE WU TPOITYCTe
. . IoCMaTpajy, ormaxaj
nokasyje, objammana u nojceha paJy:; Jy>
OJITOBapajy Ha MUTamba
JCIM YUYCHMKE y IpyIie, 1aje 3a1aTKe rpynama, ﬂHCKyTij, Horo];apajy cey
NpaTH pealin3aliyjy 3ajaraka, ycMepana OKBHpY TpyIIe, OBE3Y]Y,
H3jiarambC YYCHHKA Ka ﬂeq)HHHcaIby 3aKJ'[,yqny " U3Iaxy
Jaje moBpaTHe UH(OpMaIHje O YCIEITHOCTH y3 momoh HacTaBHHKA
peam3anyje MIaHuPaHuX HCX0Ja neduHUIITY
IIpoLEwY]Y, Mepe, HaBoJIe
pUMepe, 3aIucyjy, UpTajy...
3aBpiIHu MIPOBEPaBa OCTBAPEHOCT UCXO/Ia U Jaje CIIyIIIajy, pa3MHIILBaAjy, UTA]Y,
NOJCTULIAJHE HH(pOpMAIIHje YUCHULIIMA O OJIrOBapajy U 3amucyjy
IbUXOBOM aHT)XOBamky TOKOM Yaca - 3ajaje
nomahu 3agarak

YBoauu 1eo yaca

TOK YACA

[IpoauckyroBatu nomahu 3aarak.

Kpo3 nutama u oroBope MojACeTUTH YICHUKE Ha Hay4€HO O CHJIM, 3aKOHY aKIije U peaklirje U JINHEapHUM

¢byHKIMjama.

T'J1aBHM 1eo yaca

JlemoHCcTpUpaTH paznuuuTe nedopmaiuje 3ajeJHO ca yuyeHUIMMa — OalloH, TyMHIIA, CaBHjeHa CBECKa,
CaBU]€H JICHUP, TUTACTEIIUH ...

Kpo3 pa3roBop HaBecTH Ha 3akJbydak Ja ce o0a Tena koja melycoOHO nenyjy nedopmuily, HeKaaa BeoMma
pa3nuuuTo — OalloH ce jako Aedopmuire, pyka maio (ci. 4.12), kaga rypamMo ayromMoOui, ocetuhemo
nedopmanyjy JuilaHoBa, anu hemo Texe NpUMETHTH AedopmMaliijy Bo3uia u
CIL

JlebvHuCcaTH enacTUYHE U IUIACTUYHE JeGopMaliije ¥ HAaBECTH IIPUMEpE.

Enacruune nedopmanmje — mocie kojux ce Tena Bpahajy y NMpBOOUTHHU
Oo0JMK HAKOH TpecTaHKa JelioBama CUie Koja mx je nedopmucana (mana
nedopmarja cynhepa, ryMuIie, €1acTUIHe ONPYTe U CIL.).
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IlnacTuuyHe aedopmanuje — mocie Kojux ce Tena He Bpahajy y mMpBOOMTHHM OOJNMK MOCE IMpecTaHKa
JielIoBamka CHIIe Koja ux je nedopmucana (IiacTenuH, )kBakaha ryma, Tecro...).

Harmacutu na cBa Tesia ocrtajy TpajHo (Iiactu4Ho) aegopMucaHa ako Ha HUX JEyje JOBOJHHO jaka
cwia. Hasectu npumepe.

Harmacutu ma cBako Teno myna, Wid ce JJOMH, aKO Ha Iera Jeilyje JTOBOJbHO jaKa CHJIa U J1a j€ JTUjaMaHT
BEOMa TEIIKO JIe(hopMUCATH WU TTOJIOMHUTH.

Yyenunu cabujajy u uctexy onpyry. CKpeHyTH NaXmby /1a UM UCTETHYTa

MM@ ompyra By4e pyKy Ka cebu, a cabujeHa rypa npct (cmn.4.13) — menoBame
F 2 enacTuyHe cuie ( IEe ).

F

F. Kpo3 pasroBop HaBecTH ydeHHKE Ha 3aKJbY4aK Ja MOAJIOry eopMHUITy Kajaa
W@ CTOje Ha ¥0j (BUIM CE HA MECKY), JIOK CHITy KOJOM C€ IOJIOTa CYIPOTCTaBIha

nedopmanuju ocehajy Ha TabaHuMma (Ka3aTu Ja je TO peakiyja MoJyiore o
K0joj he ycKopo y4uTuy y4uTH).

JlepuHucaru enacTuyHe CUJie Kao CUJIE KOjUMa Ce Tella CYIIPOTCTaBsbajy AehopMaliiju.

[TomenuTu ydyeHHIIMMa PaAcTIOIOKUBE ONpyre. YUSHHIIH PacTexXy U cabujajy onpyre U nojcehajy ce Baxema
3akona akuuje u peaknuje (ci.4.13).

Kpo3 nuckycujy HaBecTH yueHUKE Ha 3aKJbydak J1a je 3a Behe ucresame uiu cabujame onpyre norpedHo Ha
By JEJIOBaTH jayoM CWJIOM M Ja OIpyra TOM JI€JIOBamy CYNpPOTCTaB/ba JeNyjyhu Ha pyke elacTUIHOM
CHJIOM.

[Tokazatu ydyeHunuma pacnojoxuBe auHamomerpe (ci. 4.14). ObjacHuUTH
[OCTyaK Mepemha HWHTEH3UTETa CHUJIEé HEHUM YpPaBHOTE)KABAKEM Ca
€JIACTUYHOM CHJIOM OIIpYre JUHAMOMTEpA.

=)
=

a)

_I
_I

[Toacerutn YUCHHUKCE IITa CY OICET U TAYHOCT MECPCHUX MHCTPYMCHATA.

Z
g
2

[TopenuTH ydeHuke 1o rpymnama rnpema 0pojy pacroyio)KuBUX TUHAMOMETapa
U TPAXKUTH Ja:

=

B

TIO i g

=4 —  Oofpele OIcere M TAYHOCTH PACIIONIOKNUBUX THHAMOMETApA,
r || . . .
T s - — W3Mepe CWiie KOjuMa Pa3In4uTH TErOBH JIeNyjy Ha AWHAMOMETap Kojera
=1 UCTEXY.
J [IpaTuTn Mepema 1 yKa3aTH Ha €BEHTYyaJIHE TPEIIKeE.
-
F HaBecTn yueHMKe Ha 3aKjby4ak Ja Cy Y PaBHOTSKH CHJIAa KOjy MeEpH
muHamomerap (F) m emactmuna cuna ompyre (F,) mnpomoprmonanne

T

npomenu ayxute onpyre (Al ):

F=F, =kal

rae ce K Ha3uBa ce KpyTOCT ONpYTe M 3aBUCH O] FbeHHX 0COOMHA.
[TonceTuTn ydeHuke /1a je Ko paBHOMEPHOT KpeTama 3aBUCHOCT Mpel)eHor MyT oJ BpeMeHa JInHeapHa
(s =vt). Kpo3 muckycujy HaBeCTH yUCHHUKE Ha 3aKJby4Yak Ja M3 UCTHX Pa3/iora eJacTHYHA CUJIa JTIHHEPHO

3aBUCH O] U3/1YKEHa ONPYTeE.

3aBpPIIHHU €0 Yaca

Kpo3 nurtama npoBepUTH YCBOjEHOCT M3JI0KEHOT TpaIuBa.
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HNomahu 3anarak: [latm ydeHunuma tabenu ciauuny Ttabenu 4.1 y yygOeHMKY W TpaXxuTH Ja Ha
MIJIIMETPACKOM Tanupy HaIpTajy 3aBUCHOCT €IaCTHYHE CHJIE O] MCTET3ama onpyre, ka Ha ciaunu 4.15 y
YVIIOCHUKY.

IIpoBepa ocTBapeHHX Ucxoaa

— Ha ocHOBY neMOHCTpaMOHKX OTJIe/a, TAYHO M3BENIEH 3aKJbydakK O MojMy AedopmMaiiije u eJacTuaHe
cuIe.

— IlpaBuitHO M3MeEpeHa CUla THHAMOMETPOM.

— TauHo HaBeJeHU MPUMEPH IUIACTHYHE U eacTHYHE Aedopmarimje.

EBanyaumja

— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla nm cy cBYM YYCHHIIM OMJIM aKTUBHU WJIH CaMO T10jeTHHA?
— Koje remkohe cy ce nojaBmiie?

— Kako cam ux pemasao(ia)?

— Jla mu cam 1oBOJBHO (priekcuOmnan(Ha)?

— Ira cam Morao(Jia) npyrauuje na ypaaum?

— Jla 11 cam ocTBapuo(J1a) MocTaB/beHe IUJbeBe?

— Jla n1u ce Ha yacy JecHuIio y4yeme?

— Jla nu cy ydeHunu octBapuin neduHucane ucxomue?

— Ilra u xako game?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 37
HACTABHA TEMA Cuia
HACTABHA JEAUHHUILIA Hedopmarnyja tena. Enacruune cuite. luHaMoMeTpH.
THUII YACA MOHaBJbame, YTBphHBame, MpoBepa 3Hamka
METO/JE PAIA JIMjAJIONIKA, TeKCTyalTHa, eKCIICPUMCHTATHA
ObJINIA PAJTA (pOoHTATHH, TPYITHH, WHIUBUIYATHHA

HACTABHA CPEJACTBA yIIOGHUK, TPAKTUKYM, OTIPyTe, IMHAMOMETPH, KaHal 3a TTOBE3UBAHE

TCJIa U AMHAMOMECTpPa

Wb U 3AJIALIA YACA

[{uss yaca je yTBphuBama U MpoBepa 3Hamba O IACTUYHUM CUJIaMa U MPOLIEHN WHTEH3UTETA CHIIC
JI€MOHCTPALMOHUM JUHAMOMETPOM.

UCXOIN

Ha xpajy yaca yueHuk he 6utu y cramy na:

OTIHIIIE €IACTUYHY CHITY,
MIPETIO3HA eIACTUIHY CHITy Meh)y HaBeJleHUM mmpuMepumMa,
Ha3HA4M MpaBall U CMEP €JIACTUYHE CUJIE Y OJHOCY Ha cuity Aedopmarivje,

MPUMEHU M3pa3  F — F = kAl -
MPOLIEHU BPEIHOCT HajMamEr M0/I€0Ka HA MEPHO] CKaJIM JUHAMOMETpA,

JIEMOHCTpHpA CUJIE OJIpe)eHNX UHTEH3UTETA MOMONhY JEMOHCTPAIIMOHOT TUHAMOMETPA,
periaBa 3a1aTke Kopuctehu rpaguk 3aBUCHOCTH €J1aCTUYHE CHUJIE OTIPYTe O] BhbeHE Ty>KUHE.

MEBYIIPEAMETHE KOMIIETEHIUJE:

KOMIIETESHIIH]ja 32 YUCHe,

pan ca moganuma u uHpopmainujama,
peliaBame mpoodiema,
KOMYHHKAIIH]a,

capajma.
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Jeo yaca AKTHBHOCTH HacCTaBHMKA AKTHBHOCTH YYEHHKA
YBoaHH KoMeHTapuie nomahu 3amatak CIIYIIjy, Pa3MHUIILIBA]y, TOBE3Y]Yy U
0JIrOBapajy
NUTakbUMa U IpuMeprMa mojiceha yaeHuke
Ha OCHOBHE TI0jMOBE BE€3aHE 3a CHITY
Kpenpa atMmoc(epy 3a YCHEIIHO peliaBame
3adiaraka y rIIaBHOM JeITy Jaca
['maBHM MOCTaBJba MMUTAkA, TPAKH 00jalIbEmha, CITyIIajy, MOCMaTpajy,pa3MuIIbajy,
CIIyIIa, KOMEHTApUIIe, KOPUTYje U BPEAHYje | MOBE3Yjy, 3aKJby4dyjy U OJITOBAPajy
OJIrOBOpE . . . .
NPEIO3Hajy, OIKCY]y U 00jalmhaBajy
€JIM TeKCT 33J]aTaKa, /1ajeuHCT uje . .
A A » 8] CHTICTPYKIHC, peanu3yjy jeIHOCTaBHE IEMOHCTpAIHje
MPOBEpaBa, MPaTu U BPEIHYjC
. 4HUTajy, IPOLIEILY]Y, MEPE, PAUYHA]
JIENH Y9EHUKE y TPYIIE, J1aj€ IPAKTUIHE ]y, TP Y]y, Mepe, padyHajy,
. 3aMKCyjy 1 KOMEHTapUITy
3ajaTKe, MPOBEPaBa, yKasyje Ha Tpelike
YKOJIMKO HX j& OUI10 JIOTOBapajy ce y OKBUPY IpyIie
MOJICTHYE TUCKYCH]Y YUECTBY]Y Y IUCKYCHJU
3aBpirHu W3HOCH JIMYHH YTHCAK O Yacy, ckpehe maxmy | Clyimiajy
Ha EBEHTYaJIHE TPEIIKe, TIOXBaJbyje .
3aIucyjy
AKTUBHOCT YYCHUKA

TOK YACA

YBoaHHU €0 Yaca

Kpo3 pa3roBop nojceTuTu yueHuke Ha OCOOMHE €JaCTUYHUX CUJIa U HAUMH MEpeHa CUJIe TMHAMOMETPOM.
[IpoauckyroBatu nomahu 3aaarak.

I';1aBHM 1€0 yaca

Kpo3 nurama u ogrosope:
— IIOHOBUTH HAYY€HO,
— YTBPAWTH CTE€UYECHA 3HAKA,
— TIPOBEPUTHU CTE€UYEHA 3HaHa, IOCEOHO O cUIaMa.

6) Ypaagurtu 3aaarak 4.14. Onpenure pa3inuky cuiia Koje Mepe TMHaAMOMETPH Ha
,,,,,, 1| civkama a) u 0).
mN Jenan yueHuk onpehyje BpeqHOCT HajMameT MoIe0Ka JMHAMOMETPA Ha CITUIH a, a APYTH CHITY
B g kojy Mepu: 1mN:10=0.1mN na on mepu cuny F =1.4 mN.

Tpehu yuenuk onpehyje BpeHOCT HajMameT MoIe0Ka JTMHAMOMETPA Ha CIUIHU O, a IPYTH CUITY
K0jy Mepu 1 Tpaxkeny paznmuky: 2MMN:10=0.2mN na on mepu cunty F, =2.4mN.

[\

Tpaxena pazmuka cuia je:

F, —F =1.0mN.

Hanomenytu na he y crapujum paspeauma yunt aa je ucrnpasunje mucatu 1.0 MN, mero
1mN, amu na caga o Tome He Tpebajy BOJUTH payyHa.

|III[|IIL]!IIII[III

i

B
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Ypaautu 3aaarak 4.9. Ha ciiunm je nmpruka3zaHa 3aBUCHOCT €JTAaCTUYHE CHIIE

157 FIN]
orpyre oJ] lbeHe qykuHe. KoJMKu ¢y KpyTOCT U Iy>)KMHA HejepopMucaHe
104 onpyre? Konuka je nyxuHa onpyre kana je cabuje cuna ox 5SN?
[Monenutyn yuennma rpaduke. [IpBu ko TayHO oApeaH AyKUHY Heie()OpMHUCAHE OTIpyTre
5 3anmcyje je Ha Tabmu: 1y =11cm.
[[cm]| YueHuK KojH 3Ha 1a Tpeda OJPEAUTH KPYTOCT ONpYTe N3padyHaBa je Ha TaOJu:
0 . —
0 10 20 k= 15N z166.7ﬂ.
0.09m m
F 5N
Tpehu yuenunk 3aBpuiaBa 3agatak: Al = — =0.03m=3cm, I=Il,—-Al=8cm.

K 166.7m

TpaxuT o] ydeHHKa J1a, 1o rpymnaMa, UCTeTHY TuHaMoMeTpe oapeheHum cunama.
[IpoBepuTH HcTE3ama U yKa3aTu Ha €BEHTYyaJIHE IPEIlIKeE.

Kp03 I[I/ICKYCI/ij MOACCTUTH YUCHUKC J1a C€ JTUHAMOMETPOM HE€ MOKEC MCPUTH CHJIa III/I_].I/I je HHTCH3UTCT Mabu
o4 BPpECAHOCTH HajMaH)GF IoacIKa, Nin Behu oI oIicera JMHaMmoMeETpa.

[Muratn ydeHWKe Ja M HajMamH IMOJEIaKk Ha CKadd JAMHAMOMeTpa y 3amartky 4.14 wmma mmpuay 1mm.
OuekrBaH OJrOBOp, WM KPO3 JUCKYCH]y U3BEJEeH 3akibydyak: He mMopa OuTH, a MOXe U J1a Oyle — merona
IIMPUHA OIrOBapa MPOMEHH JYKUHE OIpyre JUHaMoMeTpa moj aejctBom crie o 1ImN .

3aBpPIUIHHU J€0 Yaca

HpOI[I/ICKYTOBaTI/I CBCHTYAJIHC I'PCHIKEC Yy U3PpAaU 3aJidaTaKa.

Jomahu 3amarak: 3amamu 4.31 u 4.34.

IIpoBepa ocTBapeHnx Ucxoaa

— AHra)xoBaHOCT y4Y€HHUKa y CBUM aKTMBHOCTMMAa TOKOM 4aca (J€MOHCTpPALMOHM OIJIEJH, IUCKYCH]a,
MIOCTaBJbaE MMUTaKkA, CaApalbha ca APYTuM yYeHUIUMA...).
— TauHo pemieH pauyHCKH U I'paMuKy 3aaTak.

EBanyanuja

— Jla nmu cam MoTuBHCcao(J1a) YICHUKE 32 YUeHhe?

— Jla i1 cy CBM y4eHHUIIM OWUJTM aKTUBHU WJIA CaMO TIOjeTMHU?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemaBao(ia)?

— Jla 1 cam 1oBOJBHO (priekcuOmnan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla 11 cam ocTBapuo(J1a) MOCTaB/beHE UJbeBE?

— Jla nu ce Ha yacy JecuIio ydeme?

— Jla nu cy yueHunu ocTBapuiu neduHucane ucxomue?

— Ira u kako name?
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IIpunpema yaca

DOU3UKA
NPEJMETHU HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 38
HACTABHA TEMA Mepeme
HACTABHA JEJUHHULIA Mepeme eacTu4He CHIIe TIPU UCTE3amky U cadujamy onpyre
THUII YACA JlabopapTopujcka Bexba
METOJE PAJIA Jujaionika, MpaKTUYaH pajl
ObJINIA PAJTA paa y napoBuMa WM rpyrnama
HACTABHA CPEJCTBA HaBeJICHA Y JIETaJbHOM YITYTCTBY 3a U3paay BeKOE y IPAKTHKYMY

OUJb U 3AJTALINA YACA
VY uniby oOHaBasbama U yTBphHUBama 3Hama U CTHIAka yMewa y obnactu Cuie:

— OJpEIUTH €JIACTUYHY CUJIy OIIPYTe 3a pa3INunuTe Mace OKaueHe Ha Y,
— TPaBUJIHO MPEACTABUTHU pe3yjaTaTre Mepema.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy ja:

— peanu3yje JeTHOCTaBaH €KCIIEPUMEHT IO YIYTCTBY (IaTOM MOCTYIKY),

— TIPOIICHH BPETHOCT HajMamer TIO0JIE0Ka Ha MEpPHO] CKald JIUHAMOMETpa, OYHMTa BPEIHOCT
WMHTEH3UTETa CUIIE,

— OJIpeNu Cpedmby BPEAHOCT MEPEHE BETMUMHE U TPEIIKY MEepemba,

— H3pavyHa MPOMEHY IyKHWHE eJTaCTUYHE OIpyre 3a pa3nuunta ontepehema,

— H3padvyHa eIacTUYHY CHITY ONpYyTe 3a JIaTy TEXKUHY Tela,

— TabenmapHO MPEJCTaBU Pe3yyTaTe Mepema,

— TIPaBWITHO 3aITUIIIE PE3YNITaT MEpema,

— TIpemno3Haje CUJIe Koje A0BOIE 10 AehopMallije onpyre,

— MepH TEXHHY TeJla JUHAMOMETPOM.

MEBYHNPEIMETHE KOMIIETEHLHUJE:

— KOMIIETEHIIN]a 32 YUeHe,

— pan ca mojanuMa u uHGopMmaIujama,
— pemiaBame mpodiema,

— KOMYHHUKalyja,

— capajma.
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JlemnoBu yaca

AKTHBHOCTH HacTaBHHKA

AXTHUBHOCTH YUYCHHKA

YBOJHH WCTHYE [IWJb Yaca U Jaje OCHOBHE CITyIIajy, pa3MHUIILbA]y U
nHpopMaIrje 0 KOHIIETITY Yaca OJIroBapajy
noJiceha Ha mpaBuIIa MOHAIIAKkA TIPU
peanu3aiuju JadopaTopujcke Bexoe
pasroBOp ycMepaBa Ha IOHABIbAE CajIpxKaja
KOjU OJIHOCE Ha €JIACTUYHY CHITY,
nedopMarujy, KpyTocT OIpyre....
TJIaBHU dbopmupa rpymne CIIYIIIajy HHCTPYKIIH]€E, 110
. . noTpeOu Tpaxke 0/1aTHA
naje yryTctsa 3a paj (ynyhyje Ha Ha .
I o0jammemna
PaKTUKYM) H TOJICTUYC YICHUKE Ha aKTUBHO
yuenthe MaXJBbUBO YUTA]y TEKCT -
. MOCTYTIaK
npyxa goaatHe HHGOpMaIje YKOIHMKO
YUEHUIU OYEKY]Y YIO3Hajy ce ca MoHyheHum
npudopom
MIpaTH, MOCTaBJba MMUTaka, TOMaXe, pa3roBapa
0 pe3yJTaTuma JIOTOBapajy ce y OKBUPY IpyIe O
MO/IeJIN 3a/1aTaKa (KO IITa pajn)
KOMEHTape yCMepaBa Ka 3aKJbyunBamy U
YOIIIITABAhY MOCTYIIajy MO YIIYTCTBY
IpoBepana rocMmarpajy, mepe, oenexe,
. . adyHaj
Jaje moBpaTHe HH(OPMAIIHje O YCIEIIHOCTH paiyHajy
peanuzaimje pe3ynTare yHoce y Tabery
aHaIM3Kpajy MoJaTKe U3 Taberne
U ¥ 3aKJby4y]y
3aBpIIHA KOMEHTapHIlle youeHe noremnikohe CIIyIIajy

II0CTaBJba IMHUTaka Ca HUJbEM HUCTUIIaAkbA
OMTHHUX yiniTaBamka U 3aKJbydaKa

OMMHCY]y YTUCKE U 00pa3iaxy
3aKJbyUKe

TOK YACA

I[eTELTbHa YIIyTCTBa 3a I/ISBOI’)CHJC Be)kOe M HAUWH o6pa;[e pe3yiiTata MCPpCHha JaTUu CY Y IPAKTUKYMY.

IIpoBepa ocTBapeHHX HcxoAa

— Tlokazana oArOBOPHOCT IIpeMa YUECHUIIMMA U CPEICTBUMA 3a Pal.

— Ilpaheme u BpeqHOBamE aHAara)KOBamba yUYCHUKA Y OKBUPY TpyIIe.

— VYcnemHoct peanuzanyje 1adopaTopHjcke Bex0Oe 1o aTuM yImyTCTBUMA.
— MHcnpaBHo TabenapHO MPECTaBIbEH Pe3yNTaT Mepema.

— YcrmenrHo npe3eHTOBAaHU pe3yJITaTh 1abopaTopHjcKe BexOe.

EBanyanuja

— Jla i cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla i cy cBM yYeHHII OWJIM aKTUBHU MJIM CaMO TIOjeHH?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(na)?
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Jla mu cam 0BOJbHO Quiekcubunan(Ha)?

[ITa cam Morao(;1a) Apyrauuje na ypagum?

Jla mu cam ocTBapuo(Jia) MocTaB/beHE IIHIbEBE?

Jla 1 ce Ha yacy AeCuiIo yuewe?

Ja i cy yuyeHuI ocTBapuiu aedunucane ucxonae?
IITa 1 xako gape?
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IIpunpema yaca

OU3UKA
NPEIMETHUA HACTABHUK
PA3PE/L: VI PEJHU BPOJ YACA: 39
HACTABHA TEMA Cuna
HACTABHA JEJAUHHUIIA Cuiia Tpemwa MUPOBama, KIN3amka U KoTpJbama. OTIop cpeanHe
THUIT YACA O06pana
METOJE PAIA MOHOJIOIIIKA, IUjaJIOIIKa, IEMOHCTPAIIMOHA
ObJINIA PAJTA (dpOoHTaTHH, TPYITHHA, UHIAUBUIYATHA
HACTABHA CPEACTBA yIIOCHUK, TPAKTUKYM, JTUHAMOMETAp, KOMIUIET 332 JIEMOHCTPAIIH]Y CHIIC
TpeHa, KaHall 3a MOBE3MBabE Tela U IMHAMOMETpA, ayTuh (urpauka),
OJIOBKE, CyHhep, IpBeHa JalIuuIa ...

b U 3AJAIIM HYACA

LII/I.TBGBI/I gaca Cy yIO3HaBamE YUYCHHKaA ca.

CHJIOM TPEHa MUPOBamba, KIIN3akha U KOTPJhaka,
CHJIOM OTIIOpa CPE/IHHE.

UCXOIN

Ha kpajy yaca yuenuk he OutH y cramy ja:

o0jacHM yTHIIa] TTOAJIOTE HA TEJO Koje ce kpehe,

OTIHIIIE CUITYy TpeHa u3Mel)y tena,

Ha3HAYM HAIAJHY TauKy, paBall ¥ CMEP BEKTOpa CUJIe Tpema u3Mel)y Tena Koja ¢y y HeloCpeaHOM
n0aupy,

HaBeJIe pa3Jiore MOCTOojamba CUjle Tpemha u3Mel)y Tena y HemocpeIHoM JI0AUpY,

00jacHM KaKO MHTEH3UTET CHJIC TPEHa 3aBUCH O] CBOjCTBA MOJIOTE,

HaBeJIe O] Yera M KaKo 3aBHCH CHJIa TPeHa N3Mel)y Tena y HermocpeHOM J0AHPY,

JIEMOHCTPHpA 3aBUCHOCT CHWJIE TpeHa OJ BEJIWYMHA JOJUPHUX IOBPIIMHA u3Mehy Tema y
HETIOCPETHOM JIOUPY,

pasnuKyje CUily Tpema KIM3ama U CUITY Tpeha KOTpJbamka u3Mehy Tena y HemocpeaHOM 0Py,
HaBeJle MpUMepe MPUMEHE CUJIe TPeHha KOTPJbamkha Y CBAKOJHEBHOM KUBOTY,

HaBeJle MpUMeEpPE KOPUCHOT JIeI0Bamkha CHIIE TPEHa Y CBAKOIHEBHOM JKUBOTY,

HaBeJIe MPUMEPE MITETHOT JICJIOBamka CHIIC TPEHha y CBAKOTHEBHOM KUBOTY,

pas3NMKyje CHITy TpeHha 1 CHITy OTIIOpa CPEIHE,

OITUIIIE TIPABaIl M CMEP CHJIE OTIOPA CPEIHHE,

OITUIIIE OJT Yera M KaKo 3aBHCH 3aBUCH CHJIa OTIIOpA CPEIUHE,

WIyCTpYje MPUMEpPHMa U3 CBAKOTHEBHOT JKMBOTA KaKO CHJIa OTIOpA 3aBUCH O] 00JIMKa Teja, Op3uHe
KpeTama Tejia U MpUpoJIie CpearHe (CMepa KpeTama Tena).
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MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIIETCHIIUja 32 YUeHe,

— pajx ca nmojanuma u uHdopmaiujama,
— pemaBame mpodiema,

— KOMYHHUKaIuja,

— ecTeTWYKa KOMIICHIIH]a,

— TIO3UTHBAH OJHOC IPeMa OKOJIUHHU.

JemoBu yaca

AKXTHBHOCTH HacTaBHHKA

AKTHBHOCTH YUYCHHKA

YBOJHHU KpaTak OCBpT Ha gomahu 3a1aTak aKTHBHO CIIylIajy U OJroBapajy
(KOoMeHTapHIILy OJIT0OBOPE)
MI0CTaBJba MMUTakba, HABOAW HOBE ITPUMEPE,
pasroBop ycMepaBa Ha IIOHABJbAKE CajpikKaja Koju
Ce OJIHOCE Ha CUITY, MEPEHE CHJIE H YCIIOBE
JUHAMUYKE PaBHOTEXE
Bpe/IHyje
IJIaBHU UCTHUYE LUJb Yaca, CTaBapa IO3UTHBHY aTMoc(epy | Cilyllajy U3jlarame U HHCTPYKILIHje
. . (ynyTcTBa HaCTaBHUKA)
Jlaje MHCTPYKIIM]jE YICHUIIMMA 32 CAMOCTAITHE
JEMOHCTpallHje, paTi peaau3alnjy, pa3puja u camocTaiHo (y TpymH) peanusyjy
BOJIM TUCKYCH]Y Ka 3aKJby4UBamy (KOpPHUTYje JIEMOHCTpAIIH]e
3aKJbydKe), MoMaxke y popMynanuju aepuHunmja . .
yiKe), y opmynaumju aeuHHIj nocMaTpajy AeMOHCTapaluje
Harjamasa OMTHO HACTaBHUKA,
Jaje JoJaTHe MHPOpMaLije U n3jaxe ornaxajy, Iperno3Hajy, youaBajy
. OUTHO, MEHA]y YCJIOBE U IIpaTe
JIEMOHCTPHPA, YKa3yje U yCMepaBa Maxmby Ha ,
nocjeaulle, MUTajy, KOMEHTapuIly,
rocMaTpame, HoJICTUYe OAr0BOpE, MOAEpHpa . X
. Ha OCHOBY JIEMOHCTpAIIHja OTIHCY]Y
JIMICKYCHjy Ha youaBame (hakTopa oJ] yera 1 Kako
youeHe Be3e u3mely HaunHa
3aBHCHU CHJIa TPEHA U YOoUaBamba TPEHha KIN3ama U
KpeTama Teja U IPUpoe MOoJIore
KOTpJbarkha y HEOOCPEIHOM OKPYXKEHY
. KOJIUKO C€ pajyl y Tpynu
o0jalmaBa 1 HaBOJU NpUMeEpe MPHUMEHe y c¢ balnt y TpyIY
JIOTOBapajy ce, Mpe3eHTyjy
IMUTalkbrMa aKTUBUPA UCKYCTBCHO 3HAKLC YUYCHHKA, 3aj €IHUYKHU CTaB I'PyIe
HaBOJM UX Ha CAMOCTAJIHO HaBOheme npumepa,
. HaBOJIE MPUMEPE MITETHOT
OTIMCUBAKE U 00jallImheHE
KOPHCHOT JIeJIOBah-a CHUIIE TPEha
NIOMake YUSeHHIIMMA Y CYMUPAay U YOIIIITaBamHh .
1 y cyMUpARY B Y Y OIHCY]y IPUMEHY TpeHba y
3aKJby4aKa
CBaKOJIHEBHOM YKHBOTY
OIHCY]y COTNICTBEHA MCKYCTBa ca
OTIIOPOM CpEIUHE
CYMHDAa]y 3aKJby4Ke, YOIIIITaBajy
3amakarmba M 3aKJbY9yjy CaMOCTAITHO
WIN y3 TOMON HAaCTaBHUKA
3aBpIIHU KpO3 HEKOJIMKO MUTaka, HOBUX IIpUMeEpa UiIn CIIyIIajy, OrOBapajy U 3amucyjy

e(heKTHY IEMOHCTpAIN]y UCTHYE - TTIOHABJbA,
KJbYUYHE 110jMOBE

3aymaje nomahm 3agarax
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TOK YACA

YBoaHu €0 yaca

[MpomuckyroBaru nomahu 3aaarak.

KpOB IMUuTamka U OAroBOPEC MOACCTUTH YUHCHHUKE HAa HAYYCHO O CHJIM, HAYMHKUMA Ib€CHOI' MEPEHA U HAa YCIIOBE
ANHAMHWYKEC PAaBHOTCKC.

I'1aBHM 1e0 yaca

TpaxuTu o7 yueHUKa J1a Aeyjy c1adoM CHIIOM, Y XOPU30HTAIHOM IIPaBIly, HA KIbUTY KOja JIEKH Ha CTONIY, a
3aTUM J1a je TYpHY.

VYyenunu o0janimaBajy 1MojaBy — HABECTH UX Ha 3aKJby4ak Jia Ha KEBUTY, IMOPEa HBHUX, JeIyje JoIl HeKa Chila
KOja ce CyMpOTCTaBJba lEHOM KPETamby, a MOLITO MOpel IbUX Jellyje Ha KIbUTY CaMo CTO, J1a j& OH Y3POUHHK
TE CHJIE.

Jlepunucaru cuiy Tpema (Iftr) Kao CHIIy KOja Cc€ CyNpOTCTaBJba PeJaTHBHOM KpeTamy jeJIHOr Tena y
OJTHOCY Ha JIpYTO, Ka/1a Cy Y HEIIOCPEHOM JI0UDY.

OO6jacHuTH J1a ce Cuila Tpema jaBJba Ha JTOJUPHUM MOBpIIMHAMA U3Mel)y Tena U Ja joj je HalaJHa Tadyka 1o
11€J10] JOJUPHO] TIOBPIIIHHH.

HarnmacuTtu na ce BEeKTOp KOjUM CE€ O3HAYaBa OBa cuja Hajuenhe Besyje 3a
TENO y OJM3MHU JOJUPHE MOBPIINHE, Ja je mapajieyiad J0IUPHO]j MOBPIIUHA U
YCMEpEH y CyNPOTHOM CMepY O] Op3uHE PeIaTUBHOT KpeTarba Tela.

Jepunucatu Tepmwe Kao MojaBy Koja IOCTOJU Ha JIOJMPHO] MOBPILIMHU JIBA
Tena, 300T Koje ce Tena MPOTUBE KPeTamwy JeAHOT y OJHOCY Ha APYTO.

Harnacutu na je paszior mocrojama Tpema y HepaBHHHAma JIOJUPHUX
noBpInuHa J1Ba Tena (cir. 4.16) u meh)ycoOHOM npuBIaveHy Tela.

Kpo3 nuckycujy HaBecTH Y4EHUKE Ha 3aKJbydak Ja je CHJIa TPemha Mama ako Cy JOJMpPHE MOBPLIMHE 00Jbe
yriayaHe — Jakiie Byhu caHke 10 Jie[ly, HEro 10 36éMJbH, UM KEBUTY 110 T1aTKOM, HETO 110 XparaBoM CTOIIy.

OO6jacHUTH ydeHHIIMMA J]a Cy KOJI JaKO YrilayaHUX JOAMPHMX MOBPILIMHA HAJCUTHU]E YECTHLIE CYICTaHIH]ja,
O] KOjUX Cy TeJa cacTaBJbeHa, BEOMa OJM3y Ia pacTe M CHJIa KOjOM Ce OHE IPUBJIade — 3aTO CHJIA TPEeHa
3aBUCHM M O] CYIICTaHIMje OJf Koje cy Tena carpahena. Iluratm yueHuke kako Tpeba Byhu Teno
JMHAMOMETPOM J1a TI0Ka3yje BPEIHOCT CHIIE TPEHA.

OuekuBanu onrosop: Temo mopa na ce kpehe paBHOMEPHO MPABOJUHH]CKH, Tj. MOpa OUTH Y JMHAMHUYKO)]
PaBHOTEXH .

JleMOHCTpUpaTH 10jaBy By4OM KCTOT TeJla IO Pa3IMuyruTUM MOJIorama.

Cymuparu: Cuiia Tpema 3aBHCH 01 YIJIAYaHOCTH IOAMPHUX NMOBPIIMHA U O/ CYNICTAHLM]ja O/ KOjUX CY
Tesa carpahena.

JleMoHCTpUpaTH Jia je, JIOK Tell0 MHpYje, CHila Tpemwa (MHUpOBama) 10 MHTEH3UTETY jeHaKa CHUJIM Koja
HACTOju Ja mokpene teno (ciu. 4.17a).

Kpo3 nuckycujy HaBecTH yuyeHUKE Ha 3akJbydak: AKO Ha Tello KOje MHpYje He Jeyje HUKaKBa Jpyra cuia,
CuJia Tpemwa je HyJa.
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a) v=0 6) F B) F
F
FTF FH' v Ftr v
TpakuTr 01 y4eHHKA J]a BYKY KEbUTY 10 CTOJIY KaJia j€ MPUTUCHYTA Pa3IudUTHM TearuMa Wi npctoM. Kpos

JTUCKYCH]Y X HABECTH Ha 3aKJbYYaK Jla CHJIA TPEHa PacTe aKo jeJHO APYro MPUTHUCKA]y jauoM CHUJIOM. (CII.
4,176 u B).

HcTo neMoHCTpUpaTy By4OM AMHAMOMETpA 3a KOTa je Be3aHO Teso 0e3 U ca TeroM Ha BheMy.
[TutaTn ydeHuKe J1a Jid JJIaHOBUMA MOTY Jia IEMOHCTPHPA]y OBY 0COOMMY CHIIE TpeHa.

OdeknBaHU OATOBOP, WM JOOHjeH Kpo3 IucKycHjy: Teke je KperaTu JUIlaH O JUIaH aKo JJIAHOBH jade
MIPUTHUCKA]Y jeaH IPYTH.

JleMOHCTpHpaTH HE3aBUCHOCT CHJIC TPEHa O]l BEIMYMHE JOIMpPHE MOBpIIMHE M3Mely Tema — ako cy cBe
CTpaHe Tella jeJJHaKO yriadaHe, CHJIa Tpemwa je jeaHaka 0e3 o03upa Ha TO KOJOM MOBPIIMHOM KJIH3U IO
o yto3u (4.18).

q"j
~
q"n
11

Y b
—_—

CTaBHUTH JBE OKPYIJIE OJIOBKE MCIIOJ KEbUT€ U TPAXKHUTH OJ YYCHHKA J1a 3aKJbyde Jia je KIbUTY JIaKIIe Tajaa
Byhu Hero kaja kinu3u 1o croiy (ci. 4.19).

Kp03 ,[[I/ICKYCI/ij HaBECTH Y4YCHHUKEC Ha 3aKJbydaK J[a je Chjla TpCma
KOTpJbakhba MHOT'O Mamba O/ CUJIC TPCHha KiIn3amba UCTOI TCIA.

TpaxxuTu o ydeHUKe Ja Jajy Mmpumepe, HIp.. Jakue je Byhu ayro Ha
TOYKOBUMa, HETO U3BPHYTOT, /1a OM JaKIlle BYKJIM Tellke OajaBaHe, ApBocede
ucnoJ Bux noamehy Basbkacra crabia u ci.

O6jacHuTH KOpunTheme KYTrTHYHUX JIeKajeBa.

Kpo3 auckycujy o mpuMepumMa Tpema HAaBECTH yYYEHHMKE Ha 3aKJbydyak Ja
Tpeme MOXKe OUTH KOPUCHO, aJIU U HITETHO:

— Texe je MOKpEHYTH BO3WIO ako je Tpewe Behe, anm na HeMa Tpema, HE OWCMO Ta MOTJIM HH
MOKPEHYTH (Ha JIey Ta He MOKEMO HU TIOKPEHYTH, jep HOTe MPOKJIN3aBajy, a He MOXKEMO T'a JJaKo HU
3ayCTaBUTH).

— 3axBaspyjyhu Tpemy, ayTo Moke na mpohe KpuBHHY — ako je IMOJIeAMIa, 1Ma je CHiia Tpema u3mehy
ryma M jieJia Majia, ayTo MOJKe JIAKO U3JIETEeTH ca IyTa.

— Mu ce kpehemo 3axBasbyjyhu cunu Tpema u3Mel)y Hac U mMoaJiore — CHJIOM TpeHka MH T'ypamo TIIO
YHa3al, a TJIO Typa Hac HaIpe/.

— Jla HEMA Tpema, TEIIKO OMCMO 3apKali CTBAPH y pyKaMa — CallyH HaM 4eCTO MCTaaa u3 pyke jep je
MaJIo Tpewe U3Mel)y MOKpOT caryHa U pyKy.
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— AKO je Tpeme IPEBEINKO, TEIKO heMO ITOMEPUTH TEJIO aKO TO JKEITUMO.

— 300r Tpema ca moayIoroM xabajy ce (Tporie) ayroMmoOuIICKe ryme U Haira o0yha, Tyre ce HOXKEBH.

[TuTaTn ydeHuke Kako MOTYy 3arpejatu pyke Ha xjaaHohu. O4ekuBaHu oroBop: TpibambeM jeTHe O JPYTY.

O6jacHuTH 1a ce 300T Tpema 3arpeBajy JOJMpHE MOBPIIMHA — MPAYOBEK j¢ Majauo BaTpy Tpibajyhu jrako
3armajbuBO APBO JEIHO O APYTO.

Kazatu yueHunuma Ja ce TEUYHOCTH W TAacOBH jeJHUM HMMEHOM Ha3uBajy (rymam — mpunarohamajy ce
00JIMKY Cy/la y KOMe ce HaJlase, I1a je 300r Tora Mmoryhe Kpetame YBPCTUX Tejla KPO3 HHUX.

Kpo3 pa3roBop mojceTuTu y4eHHKE J1a MPUIHKOM KpeTama Kpo3 BoAy ocehajy OTImop TOM KpeTamy | Jia Taj
OTIIOp MOCTOJU U MPU KPEeTamy KPo3 Ba3dAyX, CaMo je Marbu.

Kpo3 nurama u 0AroBope MoJICETUTH YICHUKE Ja:
— je oTmop KpeTmy Kpo3 Boxy Behu ako ce kpehy Opxe,
— je oTnop Kpo3 Ba3ayx Behu ako Tpue,

— je oTnop KpeTamy join Behu ako ce Boma wim Bazayx Kpehy cympoTHO o1l cMepa HBHXOBOT KpeTarmba
(Y3 pexy uinu y3 Betap),

— ONTIOp KpeTamy 3aBUCH OJ] CpeinHe — Texke he KpeTaT mpeT Kpo3 yJbe Hero Kpo3 BOAY,
— je ornop cpenune Behu 3a kperame Beher Tena u na

— OTIIOp CPEIMHE 3aBHCH O]l BEUMUMHE M OOJIMKA Tela M HAauMHa KaKo jé OKPEHYTO y CMepy KpeTama
(ci. 4.21) — M3NMOXKEHOCTH TeJla KpeTamwy Kpo3 (QIIyuI.

Ca yueHuImMa cymMmupat 3aksbyuke. Cuna orropa cpexune (F,):

[ =

= —

Fot

] — HMMa cMep CynpoTaH cMepy Op3uWHe Tena y OJHOCY Ha
R —— bynn.

3aBpUIHHU 10 Yaca

—  3aBUCHM O]l BpcTe (paynja, BeITUUYMHE M OOJIMKAa YBPCTOT
TeNa U U3JI0)KEHOCTU (QIyumy,

—  pacTe ca mopacToM Op3MHE KpeTama Tesa Kpo3 (piayus,

Kp03 [uUuTamkba MPpOBCPUTH y'CBOj CHOCT U3JIOKCHOT I'pa/ilBa.

JHomahu 3anarak: Ilutama 4.22 — 4.25. TlopehajTe mo BenmuuwHHM Of HajMame 10 HajBehe, cuile Tpema
KIn3ama nu3Mel)y HajMame Tpu mpeaMeTa y JoMahuHCTBY U nojiore. Hip: nuct manupa mo cToiy, KHra 1o
CTOJIY, CTOJIMIIA TIO TIOJTY, CTO TI0 IOy, OpMap IO TOY ...

Pehu yuennnnma na nonecy Ha cneaehu yac ayruhe (Mrpauke) koje uMajy ko kyhe n 3a005p€He 0JIOBKE.

IIpoBepa ocTBapeHHX HcxoAa

— TauHo onmMcaHa cujia Tpewa, Mpasall U CMep HEHOT JeI0Bakba.

— VYcnemHo HaBeIEHU YNHHOIM O] KOJUX CHJIA TPEHa 3aBUCH.

— OG0jammeH yTHIaj CUIIe Tpeha Ha KpeTame.

— VYyenuuu HaOpajajy aJieKBaTHE MPUMEPE IITETHOT JEI0Baba CHIIE TPEHA Y CBAKOHEBHOM KHBOTY.
— TauHo onmcaHa cuiIa OTIIOpa CPeANHE, IPaBall ¥ CMEp HEHOT JIe/I0BAbA.

— VYcmemHo HaBeJCHN YNHHUONHN O KOjHX 3aBHCH CHJIA OTIIOPA CPEIHHE.

— AHraxoBame yu4€HHKA KPO3 CBE aKTUBHOCTH peali30BaHE TOKOM yaca (Ta4HHU OJIFOBOPH, IPABHIIHO
W3BEJICHE JIEMOHCTpalllje, HICKYCTBEHU MTPUMEPH U3 )KUBOTA, aJICKBATHO TIOCTABJbEHA MTUTAMKA...).
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EBanyanuja

— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla i cy cBM y4eHHIIM OWJIM aKTUBHU MJIM CaMO TIOjeIHH?
— Koje remkohe cy ce nojaBuiie?

— Kako cam ux pemanao(ia)?

— Jla nmu cam noBoJBHO (priekcuOmnan(Ha)?

— IlIta cam morao(J1a) rpyraduje 1a ypaaum?

— Jla i1 cam ocTBapuo(Jia) MOCTaB/bEeHE IUIJbEBE?

— Jla i1 ce Ha Yyacy JeCUiIo yuerme?

— Jla i cy ydeHuIu ocTBapwii aeuHucaHe ucxoe?

— Ira u xako game?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 40
HACTABHA TEMA Cuia
HACTABHA JEJUHULA Cuiia Tpema MUPOBamba U CHJIa TPEeHha KIIu3ama
THUII YACA MOHaBJbame, YTBphHBame, MpoBepa 3Hamka
METO/JE PAIA JIMjAJIONIKA, TeKCTyalTHa, eKCIICPUMCHTATHA
ObJINIA PAJTA (dpOoHTaTHH, TPYITHHA, UHAUBUIYATHA

HACTABHA CPEJACTBA yIIOEHUK, MTPAKTUKYM, JTUHAMOMETAp, KOMIUIET 3a IEMOHCTPALIH]y CHIIe

Tpema, KaHall 3a [I0BE3UBAE TeJla U TUHAMOMETPA, II0Cy/1a Ca BOAOM,
TeNa 4yMja je rycThHa MaJio Beha o/l TycTUHE BoJie

b U 3AJALIM YACA

[TupeBu yaca cy yrBphuBama 1 IpoBepa 3Hamba O:

CHJIM TPCHha MHUPOBAtbA, KiIIM3dkha U KOTPJbahha,
CHJIN OTIIOpPA CpCAUHE.

UCXOIM

Ha xpajy yaca yueHuk he 6utu y cramy na:

OTIHIIIE CHITY TpeHha u3Mel)y Tena y HemocpeIHoM J0Aupy,

HaBeJIe pa3Jiore MOCTojama Tpemha u3Mel)y Tena y HemocpeIHoM JI0Aupy,

3HA OJ1 Yera U KaKo 3aBHCH CWJIa TPpeka n3Mel)y Tena y HermocpeIHoM T0AUupYy,

00jacHM MOJ KOJUM YCIIOBOM j€ CUjia Tpera u3Mel)y Tena u moajiore Hyna,

MIPET03Haje KOPUCHO U ITETHO JICJCTBO CUJIC TPECHA Y CBAKOIHEBOM JKHUBOTY,

JIEMOHCTpPHpPA TPETHOCT CHIIC TPEHa KOTPJhakha Y OJHOCY Ha CHITY TPeHha KIN3amba,

JIEMOHCTPHpPA 3aBUCHOCT CHJIC OTIIOpA O] BEJIMYUHE B 00JIMKA Tela,

M3MEPH CHITY TPEHha MUPOBaka U3MeEl)y pa3IMuIUTHX TeNla U MOJIOTe TMHAMOMETPOM,

o0jacHU TOCTyMak Mepema U HM3MEpU CHIIy OTIOopa BOAE MpHU MOAM3akYy Tella OKAYeHOT O
JTUHAMOMETap,

MPOIICHN WHTEH3HUTET CHJIe Tperwa u3Mel)y Tena u moajore Kajaa ce kpehe paBHOMEpHO 1O/ 1€]CTBOM
KOHKpETHE CHJIe,

peliaBa KBaHTUTaTUBHE 3aJIaTKe.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

KOMITICTEHIIH]a 32 yUCHe,

paz ca mojganuMa u nHpopmaimjama,
peraBame mpodiema,
KOMYHHKAIHja,

capajma.
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JlenoBu yaca AKTHBHOCTH HacTaBHMKA AKTHBHOCT yYEHUKA
VBo1HU JMCKyCHja MIPaKTUYHOT 3a/1aTKa aKTUBHO CIIyllajy, OAroBapajy Ha MUTamba,
3aJaTor Ha MIPEAXOJHOM 4Yacy KOMEHTapHUIy OAr0OBOpE

IIUTakbrMa U KBAJIUTATHBHHUM 3aJaliluMa

— —

noxaceha yuenuke Ha F , F,

CllyIia, KOMEHTapHILE U BpeHYje

IiaBau HUCTHUYE LIUJb Yac CIIYIIIaj)y MHCTPYKIIHje HACTaBHUKA,
(dbopMupa rpyme (Ha OCHOBY MaXXJbUBO YUTA]y TEKCT €KCIIEPUMEHTATTHHX
PacrojIOKUBUX THHAMOMETApa) 3aJlaTakKa, pa3roBapajy y OKBUpPY IpyIie,
. [OCTYNajy o CTBY, IIPUMEHY]Y HAYYECHO
YKOJIUKO C€ PACIOJIaXKe Ca JeTHIM ynajy o yuyrcrsy, mp Y]y Hay4
JTUHAMOMETPOM HAaCTaBHHMK peanu3yjy Mepeme, 3aIKcyjy pe3yirare
JEMOHCTpHpA y3 ydemhe yIeHHKa Mepea, IPEe3CHTY]Y Pe3yIITaTe , 3aIKcyjy Ha

. TabIu ¥ 3aKJbY4Y)y
Jaje Ipenn3Ha yIyTcTBa, Haramasa

IITa ce OYEeKYje O] YICHHKA Y CBAKO)] YUYECTBY]Y Y IUCKYCHjH, IOCTaBJbajy J0/IaTHA
¢a3u 3a1aTka UTamwa,

mpartu, HaAraeaa, oojanmaBa peliaBajy KBAHTUTATUBHE 3aaTKe

naje moBpaTHe uHpopmanuje o 4YHUTajy, youaBajy npobieM, padyHajy,
pealM3anuju 1 NocTurHyhmuma 3aImCyjy, UPTajy...

MOjeIMHIIA U TPYIIe

BOJIM M yCMEpaBa TUCKYCH]Y Ka
3aKJbyYUBAHY

ClIylia, KOPUTYje U BPEIIHY]e
pe3ynaTare rpyna

ynyhyje yuenuke Ha [IpakTukym,
ycMepaBa Ha KOHKpPETHE 3aJiaTKe,
NIPaTH pellaBamke, MUTambUMa
YCIIOXKHbaBa 3aXTeBE, YKOJIUKO j€
noTpeOHO MoMaxe

3aBpuIHU KOMEHTapulle atMocepy Ha Jacy, CIIyIIajy, KOMEHTApUILy MU 3aIlUCyjy
yKasyje Ha rpemike (moremkohe)
YKOJIUKO UX je 0110

Jlaje moBpaTHY MH(OpMaIHjy o
HampeI0Bamky yUYCHHKA

3anaje nomahu 3amatak

TOKYACA

YBOIHM J1€0 Yaca

[IpomuckyroBatn nomahu 3amaTak.

Kp03 nuTamkba U OAroBope NOACCTUTU YHCHHUKEC HA HAYYCHO O CHJIaMa TpCHha MHUPOBakha U OTIIOPY CPCAUHC.
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I';1aBHM 1€0 yaca

[Mogenutu ydeHHWKe MO Tpylama IpeMa PachojOKUBUM THHAMOMETpPHMA. TPaKUTH 1a MEPCHEM CHIIe
Tpema MOKAKY OHE HEeHEe OCOOMHE KOje MOTy TOKa3aTH ca MpeaMeTHMa W TOJyioraMma Koje MOocenyjy —
ByKyhiH KEbHTY TI0 CTOJY, CTOJIMILY TI0 TIOAY, JJIAHOBE IO CTOJTY, ayTHNHMa | CII.

Excnepoment 1. YueHunu mepe HajBehe cuie MHpOBama Pa3IUYUTUX Tela MO Pa3IUYUTUM TOJjIorama
(KEHra 1o CTojy, CBECKa IO CTONY, CBECKa IO KIH3M, TYMHIIA IO CTOJy, IEepPHHIIA IO CTOy U ci.). Tena
ormacaTd KaHAIOM 3a KOjU c€ Kauu JuHaMmomeTap. [IpeicraBHHIM Ipyma 3amucyjy pe3yiTaTe Mepema Ha
TadJIn.

Excnepument 2. YueHuln Mepe CUiIy OTHOpa BOJE KpeTamby pa3InuyUuTUX Tea.

Tpakutu o yueHuka Ja okade Jara Teia Ha JMHAMOMETap U IOToIe y BoLy, O1m3y nHa mocyne. O0jacHUTH
YUCHHIIMA J]a HA TEJIO JAeNyje BHIIE cuila 0 KojuMma he yuntn kacHuje. HaBecTn ux Ha 3aKk/bydak Ja ce OHE
MTOHMILITABAjy MOIITO TEJIO0 MUPY]e.

TpaxuTtu na pa3mucie 0 HaUMHY MEpema CUJie OTIOpa BOJE MOAM3amy Teja OKAaYeHOI Ha JUHaMOMETap.
Kpo3 pasroBop 3akspyuntu 1a Tpeda T€I0 paBHOMEPHO MOIU3aTH KPO3 BOY.

Tpaxkutn na u3mepe cuily — IPOBEPUTH J1a JIU Cy O IOKASHBamba JUHAMOMETPA Oy3€/IH OKASUBAE JIOK j&
TEJI0 MUPOBAJIO, aKO HUCY 00JaCHUTH 3aILTO TO Tpeda ypaauTH.

MepeH)eM Ha pas3sjiIM4YuTUM TCJIMMa TPAXKUTHU Aa IOKASY Ja OBa CUJia 3aBUOCH OJ] BCIIMUYNHE U o0yHMKa Tea.

Ypaautu Tect 3agarak 4.23. Ako ce Teno kpehe paBHOMEPHO 0 XOPU30HTAIHO] TIOIO3H TIOJT J¢jCTBOM
cuiie o1 5 N, cuia Tpemba U3HOCH U uMa Yy OHOCY Ha CMEp BYYHE CHJIE.

VY4eHHK KOju 3Ha o0jammana pememne: 5 N, y cMepy CynmpoTHOM 0] cMepa ByYHE CHUIIC.

[TocraButu nonnurame: Konuka O6u cuna Tpewma 6uia ako Ou ce Tesio yop3aBalio, a KOJIMKa ako OU ce
ycropasaino?

OdekuBaHU OroBOp: Y TIOPBOM ciy4ajy Omina Mama o 5 N, a 'y npyrom Beha ox 5 N.

Ypaautu 3aaarak 4.27. Cuna Tpewa usmel)y ayroMoOmIa u Tia, HeOCPEIHO Mpe MOKpeTama ayTOMOOMIIa,
m3nocu F, =300 N. Mapxko Hacroju i1a mokpene ayromoow yHarpex rypajyhu ra cutom F,, =900 N.

Konukom HajMamoM cuiioM, yCMEpEeHOM yHaza, Tpeba aa nenyje Jlejan Ha ayToMoOui 1a Ou ayToMoOut
ocrtao HenokpeTtan? Kommkom cunom tpeba aa nenyje Jlejan ga 6u ayTroMoOMII MOKPEHyo yHa3aa?

VYueHuk Koju pazyme rmpo0iieM Ha Tabiau LpTa AaTe CUIIE U BbUXOBY pe3yiTaHTy. Jpyru yueHnKk u3BoAHM 3aKkibydak z1a /lejan Tpeda
Jla Jieyje CHUJIOM MCTOT MHTEH3UTETa U NPaBIia, ajIi CyOIPOTHOT cMepa.:

Fo +Fy =Fu_ Fo =Fu —Fy =600N.

Tpehn yuennk oapelyje ycnoB nokperama ayroMmoOuia yHazan:

Fpo1 > Fy +Fy s Fo, >1200 N =1.2kN .

3aBpPUIHHU 10 Yaca

[IpoauckyroBaTu eBeHTYyaIHE IPEIKe Y U3paau 3a7aTaKa.

IIpoBepa ocTBapeHHX UcxXoaa

— Taunu oaroBopu Ha yCMEHO MOCTaB/bEHA MUTAKHA HA TEMY CHJIA TPEHa.

— IlpaBunHO U3BEACHU 3aKJbYUIM U3 JETHOCTABHUX EKCIIEPUMEHATA.

— BpenHoBame pa3nMUUMTHUX HHUBOA MOCTHUrHyha Ha OCHOBY TauHUX OJroBopa Ha audepeHIupaHe
3aXTEBE Y OKBUPY PAuyHCKOT 3aJaTKa.
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EBanyanuja

— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla i cy cBM y4eHHIIM OWJIM aKTUBHU MJIM CaMO TIOjeIHH?
— Koje remkohe cy ce nojaBuiie?

— Kako cam ux pemanao(ia)?

— Jla nmu cam noBoJBHO (priekcuOmnan(Ha)?

— IlIta cam morao(J1a) rpyraunje 1a ypaaum?

— Jla i1 cam ocTBapuo(Jia) NOoCTaB/bEHE IUIJbEBE?

— Jla i1 ce Ha Yyacy JeCUiIo yuerme?

— Jla i cy ydeHuIu ocTBapwii aeuHucaHe ucxoe?

— Ira u xako game?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 41
HACTABHA TEMA Cuna
HACTABHA JEJIUHULIA Mepeme cuie Tpema MpHu KIU3amby WIH KOTpJbakby Tela M0 PaBHO]
IOJIJI03U
THUIT YACA nabopapTopujcka Bexoa
METOJE PAIA JIMjaioNIKa, MPaKTU4aH pajl
OBbJIMIIN PAIA paza y napoBuMa Wiy rpyrnama

HACTABHA CPEJICTBA HaBeJIeHa y JIeTaJbHOM YIIYTCTBY 3@ U3Pajly BEKOE y IPAKTUKYMY

Wb U 3AJIALIA YACA

VY muspy oOHaBajbama ¥ YTBphHBamba 3HaWba U CTUIAKA YMEHa 0 CUjlaMa TPEHha IPOBEPUTH HEHE OCOOMHE:

ITokasaru ga je HajBeha cuna Tpewa MUpOBamka Beha 011 Cuile Tpema Kiin3ama.

[Tokazaru fa cuna Tpemwa 3aBUCH O[] YIJIa4aHOCTH JOAUPHE NOBPILIMHE Tea U MOJJIOTE.

[Tokazaru ga cuia Tpema 3aBUCH OJ] CHJIE KOjOM TeJIO JIeyje Ha MOJUIOrYy.

[Tokazaru ga cuma Tpewa He 3aBUCH O] BEIMYMHE JJOJMPHE MOBPILMHE U3Mel)y Tena.

[Tokazaru fa je cuiia Tpemwa KOTpJbakha Mamba 01 CHIIE Tpewha Kin3ama.OJIpeIuTH 3aBUCHOCT TEXXKHUHE
TeJa OKaYeHOT Ha ONPYTY O[] U3YyXKEHba OIpyre.

IIpaBriIHO NPEACTaBUTH pe3yIaTaTe MEpPEHA.

MEBYIIPEAMETHE KOMIIETEHIIUJE:

KOMIIETEHIIH]a 32 yUCHe,

paz ca moganuMa u uHpopmaimjama,
peliaBame mpodiema,
KOMYHHKaIuja,

capajma.

UCXOI1

Ha xpajy yaca yueHnuk he 6utu y cramy na:

JIEMOHCTPHpA YTHIIA] TPEHha Ha KPETAmhE Tela KITN3amheM U KOTPJhambeM,

Ha OCHOBY pPEaJHM30BaHOT EKCIEPUMEHTa HaBele W 00jacHM Of Yera W KaKo 3aBHCH CHJIA Tpema
KITN3ambha,

Ha OCHOBY €KCIIEpUMEHTA 3aKJbY4H KOja CHJIa TPEHa j€ Marba, KIIN3amba WIH KOTPJhamba,

M3BEJIe 3aKJby4aK 0 OCOOMHAMa CHUJIE TPEHha,

MIPOLIEHU TPEIIKY MEPEeHa,

MIPaBUJIHO 3aIHIIE PE3YITaT Mepema.
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JlemoBu yaca AXKTHBHOCT HacTaBHUKA

AKTHBHOCT yY€HUKa

YBOJIHU UCTHYE IIUJb Yaca | YIO3Haje YICHHKE ca
HAaYMHOM peaju3aiiyje Bexoe

MoJIepHpa AUCKYCH]Y Ca IHJbEM
0oOHaBJbama caapikaja Koju ce OJJHOCE Ha
CHITY TPEHa KIH3amba U KOTPJbamba

BpeaHYyje

aKTUBHO CITyIajy, OJIrOBapajy , HaBOJE
npUMepe U KOMEHTaPHUIILy

TJIaBHU Jlaje MHCTPYKIIM]jE 3a paj, HAArIe a
peanuzaiujy, NoACTUYE Ha Pa3MUIIbAHE

yKa3yje ¥ MOTEHIPa 3aXTEBE CBAKOT
KOpaka, MOTHHTalkUMa U KOMEHTapuMa
HAaBOOHW HA 3aKJbYUKC, ITPATH 3allMCHBALC
pe3yJTara Mepeba U ’bbHXOBY aHAIH3Y

Jlaje moBpaTHy HHPOPMAIH]y O
YCIEITHOCTH

IMUuTakbrMa HABOJAH YUCHUKC Ha UCTULALC

CIIyIIajy HHCTPYKIIH]jE
HaXXJBUBO YUTAjy TEKCT YIyTCTBA

MOCTYIIajy MO YITYTCTBY, TIOCMAaTpajy, Mepe,

pOLEHY]Y, pauyHajy, 3alKCyjy pe3yTarTe,
aHAITM3HPA]y,3aKIbYUY]y U PEIlaBajy TecT
3a7aTke

M3BEIITAaBA]y U BPEIHY]Y (CaMOBPEIHY]Y)

3aKJbydaKa
3aBpIIHU MUuTakbrMa HABOJAH YUCHUKC Ha UCTULALC cnymajy 1 OATrOBOpHUMA NCTUYY 3allaKamba U
3aKJby4dadKa 3aKJbYUKEC

TOK YACA

JlerasbHa ymyTCTBa 3a U3BOheme BexOe U HauuH o0pajie pe3yaTara Mepema J1aTu Cy y MPaKTUKYyMY.

IIpoBepa ocTBapeHHX Ucxoaa

— Tlokazana oATOBOPHOCT IIpeMa YYECHUIIMMA U CPEICTBUMA 32 Pa/Il.

— Ilpaheme u BpeiHOBaWkE aHAra)KOBamkha YUCHUKA Y OKBUPY TPYyIIE.

— VYcmenrHocT peanu3aiyje 1adopaTopujcKe BeKOeE Mo TaTUM YITyTCTBUMA.
— MHcnpaBHo TabenapHO MPECTaBIbEH Pe3yNTaT Mepema.

— YcnemrHo npe3eHTOBaHM Pe3yaTaTH 1abopaTopujcKe BexkOe.

— YcmemrHo pelieH TeCT 3a/1aT y OKBUPY J1ab0opaTopHrjcKe BEKOe.

EBanyanuja

— Jla 1 cam MoTuBHCao(J1a) YICHUKE 32 YUeHhe?

— Jla i cy CBM y4eHHUIIM OWJIM aKTUBHH WJIA CaMO TIOjeTHHU?

— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(ia)?

— Jla 1 cam 1oBOJBHO (priekcuOmnan(Ha)?

— IlIta cam morao(J1a) rpyrauuje 1a ypaaum?

— Jla i1 caM ocTBapuo(Jia) MOCTaB/bEHE LIUIJbEBE?

— Jla nu ce Ha yacy JeCHIIO yUere?

— Jla mu cy ydeHunu octBapwin aeuHucane ucxose?
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IIpunpema yaca

DOU3NKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 42
HACTABHA TEMA Cuia
HACTABHA JEJUHULA ['paBuranmona cuiia. Cuna 3eMIbUHE TEXKE.
THUII YACA oOpana
METO/JE PAIA MOHOJTOIIIKA, JTjaJIOIIKa, IEMOHCTPAIMOHA
ObJINIA PAJTA (dpOoHTaTHH, TPYITHHA, UHAUBUIYATHA
HACTABHA CPEJACTBA yIIOGHUK, TPAKTUKYM, JUHAMHOMETAp, pa3inynTa Teia

b U 3AJALIM YACA

[TuspeBH yaca Cy yro3HaBambe yUCHHKa ca!

I'paBUTaAlMOHOM CHJIOM,
CHJIOM 3eMJbHHE TEXKE.

UCXOIM

Ha xpajy yaca yueHnuk he 6utu y cramy na:

pasyMe Be3y usmMel)y mojMoBa Mace u rpaBHUTaLyje,

HaBe/le O] yera M Kako 3aBUCH T'paBUTAIMOHA cuiia u3Mel)y aBa Tena Koja HUCY Y HENOCPEIHOM
JOAMpY,

OIHILE CUITy 3EMJBUHE TEKE,

Ipero3Haje Je0Bame 3eMIbIHE, YTUIIA] HA HETTOCPEIHO OKPYKEHE,

pas3NuKyje rpaBUTALIMOHY CHITY U CHITy 3eMJbUHE TeXe, IPENno3Haje lbUX0BE OCOOMHE,
o0jacHHU pasJiore najama Tejla Ha 3eMJbY U IMPUTHCAK KOjU MPOU3BO/IE HA TJIO,

OIMILIE MOHAIIAKE TENA y TPABUTALIUOHOM I10JbY,

00jacHM KaKo je rpaBUTAIlMOHA CHJIa OJITOBOPHA 32 U3IJIE]] BACHOHE,

ne(pUHUIIE TPaBUTALMOHO T0JbE,

Mpeno3Ha IPaBUTAIIMOHO JesioBalkbe Mecera Ha 3eMJby U OOpPHYTO,

HaBOJI€ OCHOBHE OCOOMHE CUJIE TEXKE,

JIEMOHCTpHpa KPETame Tea y IPaBUTALIMOHOM I0JbY 3eMJbe,

HalpTa BEKTOP IPaBUTALIMOHE cUjie 3eMJbe Ha TeJIO0 Koje Maja Ka Tiy.

MEBYIIPEAMETHE KOMIIETEHIIUJE

KOMIIETEHIIH]ja 32 YUCHe,

paz ca moganuMa U nHpopmaijama,
peraBame mpobiema,
KOMYHHUKAIHja,

capajma,

€CTETUYKa KOMIICTCHIIH]a,
MO3UTHUBAH OJJHOC MPEeMa OKOJIHHU.
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[eo yaca AKTUBHOCT HaCTaBHHUKA AKTUBHOCT y4€HUKaA

YBOJHH KpaTak KoMeHTap JoMaher 3alaTka | MaKJbUBO CIIYIIajy,
MOCTaBJha MMUTAKA, YICHUKE OATOBapajy Ha IiHTara
nozaceha Ha caapikaje Koju ce
OJTHOCE OJHOCE Ha y33ajaMHO
nenoBamea u3Mel)y tena 6e3 goaupa
UCTHYE [IUJb Yaca
yKa3yje Ha BaXKHOCT cajprKaja Koja
he yuntun

TJIABHU 3allOYUEE PA3TOBOP HA OCHOBY NaXJBUBO CIYIIAjy,

YYEHHYKOT UCKYCTBa, IIOCTYITHO mocMaTpajy, oJroBapajy Ha
H3JIaKe, ICMOHCTpUpa U 00jalllibaBa | MUTamka, IOBE3Y]y paHuje
HOBE caJipKaje, HICTHYE BE3Y U HAy4eHO, COIICTBEHA UCKYCTBA
o0jammaBa Be3y u3Mel)y mojMosa, ca HOBUM Cajp’Kajuma,
rmojana MOCTaBJbA]y MUTAA, CYMUPA]Y
MUTakbUMa MOJIEPHpA TMCKYCH]Y Ka nHpopmanuje 11 I3BOAE
nepuHuCaby GU3MUKNX BeMauHa, | ok Py 1KC, CBOJUM petiMa
oxpalpyje yueHUKa y UCKa3UBamby Achunuuy
3amaka)xamba WIN CBOJUX M3BOJIC j€THOCTABHE
HCKYCTBEHHX 3Hama (HAy4eHOT U3 JEMOHCTpaInje, 1pTajy,
IPYTUX IpeaMeTa) WIycTpyje HaBojIe IIpuMepe, Ha0pajajy
3aHMMJBUBOCTHUMA BE3aHHUM 3a 0COOMHE, OTHCY]y JIeT0Bamka
rpaBUTALIU]y
KOMEHTAPHIIE OJrOBOPE U TIOMaxKe
y4EHUIIUMA Y CUCTeMAaTHU3allH]jH,
rpynucamy 0COOMHA, 3aKJbyJaKa,
W3HOCHU YTHCKE O YCTIEITHOCTH U
Bpe/IHYje

3aBpirHu KOHKPETHHM MHUTambUMa, CiyIajy, OJaroBapajy,

KBJIMTAaTUBHUM 33JalluMa, (CITKa,
JIEMOHCTpaIIHja, puMep, IPTEeK...)
NpOBEpaBa yCBOjEHOCT HOBHX
caapikaja

BpE/IHYje

3amaje momahu 3agaTak

KOMEHTApHUIIY U 3alucyjy




YBOJAHM J1€0 Yaca

[IpoauckyroBatn nomahu 3a1aTax.
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TOK YACA

Kpo3 nurama 1 0roBope MoJICETUTH YICHHUKE Ha JICJIOBak-e U3Mel)y Tena Koja ce He noaupyjy (naname
Tena, yellasb ¥ Koca..) U J1a IeJIOBalkhE Y OBOM Cllydajy MmpeHoce pusnyka mospa.

I';1aBHM €0 yaca

O6jacHuTH na:

— Ce OKO CBAKOr Tela, 10 OECKOHAYHOCTH, IPOCTHUPE CE HErOBO IPABUTALMOHO MOJbe, KOje JIenyje Ha
CBAaKO JIPyTo TEJIO YHETO Y Hera rpaBUTALMOHOM CHJIOM,

— TpaBUTAIMOHO IOJbE CIa0W ca pacTojareM OJ TeNa, Ma U CHila KOjOM OHO Jellyje Ha JIPYro Teyio
(3aHEMapJbUBO j€ MOCIe HEKE YAaJbeHOCTH OJ1 Tena),

— cy rpasutanuone cuie ( F,) yBek npusiavHe,

— je rpaBUTanMoHacmiIa Beha ako cy Mace Tena Behe, U ako je pacTojame u3Mel)y ’uX Mame.

HaBectu nprumMepe rpaBUTallMOHUX CUJIA:

Harnacutu na cy uzmeby:

3eMJipa JieNyje Ha cBa Teja Ha HEHO] MOBPIIMHU U Y HEHO] OKOJIMHU
I'PaBUTALIMOHOM CHUJIOM, KOja j€ yCMEpEeHa Ka leHOM LIEHTPY.

3axBaspyjyhu rpaBUTAMOHO] CHIIH, 3eMJba IPXKH CBa TeJa Ha CBOjOj
MOBPIIMHU, a OadeHa Tela yBeK mamajy Ha 1o (cin. 4.22).
JleMOHCTpHpaTy naj Tena, KpeTambe HU3 CTPMY PaBaH H ClI.

3emsba ce kpehe oko CyHma mo mNpHOMMKHO KPYXKHO)] ITyTamu
3axBasbyjyhu rpaBuTannoHoj cuim usmMelhy mux (ci. 3.11).

Cmuuno ce kpehe n Mecer oko 3emibe 3axBajbyjyhul TpaBUTAIMOHO]
cunm m3mehy Mecenia u 3emne.

I'paButanimono xaenoBame Mecena Ha 3eMJby JIOBOJM A0 IIOjaBe
IUTUME U OCeKe, Tj. NeOopMHUIIIe BOIEHE MOBPIINHE 3eMJIbE.

— HeOecKHX Tela Hajjaqe Oar TpaBUTAlUOHE CUJIC — KAXKE CC 1a CY OHC OATOBOPHCEC 3a U3IJICA BACUOHC,

— MalluxX Tejla BeoMa Malleé OBe CUJie — Hajyemrhe MHOTO Mame OJ JAPYTuX CHia Koje Aenyjy u3Mmehy

BUX.

Kpo3 nurama mojaceTuTy yueHUKe J1aH je Maca Mepa HHEPTHUX 0COOMHA Tea.

Harnacutu ga rpaBUTAallUOHEC CUJIC Behe I/I3Mehy tena Behux Maca, 11a cc 300r Tora Kaxe:

.78 N/

Maca je Mmepa MHEPTHOCTH U I'PABUTALMOHUX 0COOMHA TeJIa.

Harnacutu 1a je rpaBuTannona cuia 3eMJbe TJIaBHU Y3pOUHUK JIpyre JBe
BpCTE cuja Koje JAeNyjy Ha Teja Ha MOBPLIMHHU 3eMJbe, WIH Y HEHO]
ONMU3MHN — cwiie 3eMJbMHE TeXEe U TEeXKUHE Tella YMjH MOJMOBU YECTO
MeIajy.

Jedbunucaru cuiy 3emibuHe Texke (MJ) KpaTKO CHUITY TEXKe:

Cuia 3em/bHHE TekKe je criia KojoM 3eM/ba MPUBJIAYM TejIa
HA CBOjOj MOBPIIMHHU MJIN Y CBOjOj OJIM3HHU.



HaBectu na ce § HasuBa yop3ame 3eMJbHHE TeXe U Ja he 0 ’eMy BHILIE YYUTH Y CEIMOM pa3peny.
[lutatu yueHHnKe KakBU Cy OJJHOCH MpaBaiia ¥ CMepoBa J U CUJIE TEXKeE.

OuekuBanu oarosop: MctH jep je Maca cKkanapHa BeJIHYUHA.

Hagectu ocobune § u cuiie Texe:

— VYcMmepeHHu cy Ka LEHTpY 3eMJb€ Ha IOJIOBMMa W €KBaTOpy, a Ha
OCTAJIMM MECTUMAa UM CMEp BPJIO MaJlo OJICTYIIA OJ] LIEHTpa 3eMJbe.

— CMmamyjy ce ca ynajbaBambeM O] MOBpIIMHE 3eMJbe, Ma cy, 300r
CIUBOIITEHOCTH 3eMJbe, HajBehu je Ha MoJoBMMA, a HajMamW Ha
€KBaTopYy.

- CMaI—L}{]y Ccc U Ca HAAMOPCKOM BHCHUHOM, OAHOCHO, MambU CY Ha
BHUIIIMM IIJIaHMHaMa.

Hcrahn pa3znuky n3mMel)y cuiie Texe 1 rpaBUTallMOHE CHUJIE KOjOM 3eMJba IPUBJIAYH Tela:
— 30or poranuje 3emM/be OKO CBOje OCe, OBa CHIA Ce PasivKyje oi rpasutaurone cune (F;) kojom
3eMJba MpUBJIAYM TeJIa, OCUM Ha IOJIOBUMA I/I€ j€ jeJHaKa OBOj CHIIH.
— Ha cBuM ocranimm MecTuMa je Mama O]l TPaBUTAllMOHE CUJIE, a HajMamba j€ Ha eKBAaTOPY.

HarmacuTu 1a cam Ha3uB CHIJIe TOBOPH O F-EHOJ IIIaBHOj OCOOMHU — Tela TeXKe Ja Ma/ajy y CMepy JeloBama
cuiie 3eMJbHHE TEXKE.

3aBpIUIHYU 10 Yaca

Kp03 MUuTakba MpOBECPUTH y'CBOjeHOCT H3JI0KCHOT T'paJinBa.

Jomahu 3anarak: 3amarak 4.37.

IIpoBepa ocTBapeHHX Ucxoaa

— AHraxxoBaHOCT y4Y€HHMKA Y CBUM aKTMBHOCTMMAa TOKOM yaca (MCIpPaBHH KOMEHTAapH, yUYECTBOBAWKE Y
JTUCKYCH]jH, TOCTABJbakhE MUTaKka, TAYHU OJTOBOPU Ha MUTAaKkHA HACTABHUKA...).

— TauHu OJroBOpM HAa KOHKpPETHA MHUTamka M HUCIPABHO pPELIEHW KBAJUTATUBHHU 3alall (CIHKE,
JIeMOHCTpaluje, LPTeKH, IpUMepH) U3 obsactu [ paBUTALMOHO MOJbeE.

EBanyaumja

— Jla 1 cam MoTUBHCa0(J1a) YUICHUKE 32 YUCHE?

— Jla i cy CBM y4eHHUIIM OWJIM aKTUBHH WJIM CaMO TIOjeTHHU?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(ia)?

— Jla mu cam 10BOJBHO (priekcuOmIan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla i cam ocTBapuo(Jia) MoCTaB/beHE ITUIJbEBE?

— Jla i1 ce Ha Yyacy JeCUiIo yueHe?

— Jla i cy ydeHunu octBapmin aeuHucane ucxoue?
— IlITa u xako game?



INPEMETHHN HACTABHHUK
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IIpunpema yaca

PU3UKA

PA3PE/: VI PEJIHU BPOJ YACA: 43

HACTABHA TEMA Cuna.

HACTABHA JEJIUHHUIIA Texxuna Tena. Paznuke uzmel)y mace u cuia Koje cy rnocieauna

ACJIOBaba I'paBUTAlMOHUX CUJIA

THUII YACA oOpana
METO/JE PAIA MOHOJTOIIIKA, TjaJIOIIKa, IEMOHCTPAIMOHA
ObJINIHA PAJJA (bpoHTaNHU, TPYITHU, UHAUBUAYAIHA

HACTABHA CPEJACTBA YIIOCHHK, TPAKTUKYM, JUHAMHOMETAp, pa3aIuduTa Teia

Wb U 3AJIALIA YACA

I_II/IJTJGBI/I qaca Cy yIlo3HaBameC yYCHHKaA Ca:

TEKHHOM TeJia,
pasnukamMa u3Mely Mace U cuiia Koje Cy mocleAnIia JeI0Bamka TPaBUTAIIMOHUX CHIIA.

UCXOIN

Ha kpajy yaca yuenuk he OutH y cramy ja:

HaBeJIe Y3POK Te)KUHE Tela,
Mpero3Ha 3aKOH aKIMje W PEeaKIfje Ha MPUMepy Tejla Ha MOJJI03H, Ha JJIaHy WU Tella OKa4eHOT O
HUT,

neduHUIIE TSKUHY TeJla UM COTICTBEHY TeKUHY JIOK CTOjU Ha MOJIO3H,

pasiiuKyje eJoBamke CHUile 3eMJbUHE TeKE U TeXKUHY TeTa,

HaBeJIe MPUMEP KaJl Ce TeJI0 Hajla3u y OECTeKUHCKOM CTamby,

HA3HAYM HAITaJIHy Ta4Ky, IPaBall ¥ CMep CHJIC TeXe KOoja JelTyje Ha TeJI0 U TSKHUHE TeJia Ha TIOJI03H,
Ha3HA4YM HaIagHy TadKy, MMpaBail ¥ CMEp CUJIE pakIHje MOJUIore W CUJIe 3aTe3ama Koja Jenyje Ha
Teo,

HaBeze 0coOHMHE Mace,

JIEMOHCTpHpa CII000aH maf.

MEBYIIPEAMETHE KOMIIETEHIIHUJE:

KOMIIETEHIIH]ja 32 YUCHe,

pax ca moganuma u uHdopmaiujama,
pelniaBame mpooiema,
KOMYHHKaIHja,

€CTeTUYKa KOMIIETSHIH]a.
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JemoBu yaca

AKTHBHOCTH HacTaBHHKA

AKTHBHOCTH YUYCHHKA

YBOJHU

KoMeHTapuie nomahu 3amatax

MOCTaBJba MMUTaba, HABOIH
npuMepe KOju ce 0JHOCE Ha
MIPETXOIHO YCBOjE€HA 3HAbA
(TpaBUTAIIOHY CHITY, CHITY
3eMJbUHE TEXKE...)

KOMEHTApHIIIC OJITOBOPE U
BpE/IHYje

CIIyIIajy , 00jallmkaBajy ¥ OJroBapajy

I'JIaBHH

MOCTaBJba MMUTabA, HABOIH
MPUMEP U3 PEATHOT KHUBOTA,
ycMepaBa pa3roBop Ha
YOTIIITABAKhE U 3aKJbyUYHBAHC

MMOMaKe yUYCHUIIIMA Y
nepuHUCambY

WCTUYC U TIOHABJhA OUTHO
JIEMOHCTpHpA, 00jalllbaBa,
cymupa

naje moBpaTHe uHpopMalifje o
TAYHOCTH YYCHUYKUX HUCKa3a,

yKa3yje Ha TEpMUHOJIOIIKE
HENPEeU3HOCTH

3aHUMJbUBOCTHUMA aKTUBHUPA U
MOTUBHIIC MAXKKBY YUCHUKA

aKTUBHO CIyIIajy, TOCMATpajy, youaBajy,
MIPOMHUIIIBA]Y, TIOBE3Y]Y, CYMUPA]Y 3aKIbYUy]y,
peayn3yjy IeMOHCTpAIUjy 10 YIYTCTBY, 3aITUCY]Y
¥ [pTajy

MOBE3Yjy Ca pEATHUM KUBOTOM H 3HAIbUMa
CTEYEHUM U3 IPYTUX HACTAaBHHX IpEIMeTa

o0janmaajy, OMKCYjy, CUCTEMATH3Yjy y3 momoh
HACTaBHHMKA, HABOJIE ITPUMEDP U MOPE/IC

3aBpIITHU

3anaje fomahu 3aaTak
MOCTaBJba MUTakba, HABOM HOBE
IpUMepe , TPaKU 00jalImberna -
MPOBEPaBa YCBOJEHOCT HOBUX
caJpaja

BpE/IHYje

3aIncyjy, 0JIroBapajy u o0jalimaBajy

YBoaHu €0 yaca

TOK YACA

[IpoauckyrouBatu nomahu 3aaTax.

Kpo3 nurama 1 oiroBope MoJACETUTH YICHUKE Ha TPaBUTALIMOHY CUITY U CHITY 3€MJbUHE TEXKE.

I'J1aBHM €0 yaca

[luratn ydeHwKe na JM JeTyjy HEKOM CHJIOM Ha TOMJIOTY WJIH Ha
KoHomal| Ha KoMme Buce. OuekuBaHu oarosop: [a.

Kazaru Ja C€ Ta CHJia 30B€ BbHUXOBa TEKHMHA, 1a CC Hajqemhe O3HadaBa

Q u 1a je ycMepeHa BEpTHKAIHO HaHMKe (ci1. 4.24).
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[TutaTy yyeHWKe Ja JIu MOJJI0Ta WM KOHOMAIl Iey]y Ha Bux cuiioM. OuekuBanu oarosop: [a, jep ocehajy
JIeTI0BambE TOJIONe Ha CTONAJIa M KOHOIIIA Ha pyKe (HaBHIIE) Kao U JCJI0BakhE CTONHUIIC Ha KOjoj Celle.
Harnacutu na ce te cuiie 30By HopManHa peaknuja moaore (N ) u cuia 3atezama xononma (T, F,)
JHedunucatu Texxuny tea (Q) Kao cuiry KOjoM, yCIIe CHIIE TEXKE, TEJIO MPUTHCKA XOPU30HTAIHY MOUIOTY
WJIM 3aTEXE TEJIO Ha Koje je 00CIIeHO y TaUKH Bellama (KaHar, HUT, Tu1adoH, Orpyra, Hii OWIIo mTa Ipyro).

TexuHa TeJia je CHiIa KOjoM, YCJIe[l CHJIe TexKe, TeJI0 MPUTHCKA XOPU30HTAJHY MOIJIOTY WIH 3aTexe
TeJIO0 32 Koje je 00elIeHo y TA4YKHU Bellamba (KaHal, HUT, I1a)0H, ONpyra, ujau 0WJIo ra Apyro).

IIuraTn YUYCHHUKE KaKaB je OJHOC TC)KHHEC TCJIa U CHJIIC peaKque moaJaore, OAHOCHO CHIJIC 3aTcE3amha.

OuekuBanu oarosop: [1o 3akoHy aknuje U peKalyje uajy uCcTe MHTEH3UTET U MPaBIle, a CYIPOTHE CMEPOBE:

N=-Q| T=-Q.

HarnacuTtu na TexxuHa Tena He Jenyje Ha TO TeJO, Hero Ha MoJUIOTY Wi Tauky Bemama! Ha teno menyjy:

— cuia 3emJbuHe Texe (MG) u

— HopmaiHa peaknuja momiore (N ), wiu cuna 3ate3ama HuTH (T ).

[TuTatn ydyeHuke Ja JIM HEKaJga ocere moBehaBame MM CMambHBaKkE JCNIOBakba Ha MOJ JU(PTa (TSKHUHE).
OueknBaHU OJIBOBOP, WJIM YCTAHOBJBEH Kpo3 AucKycHjy: [loBehana TexuHa kajga ce mokpehe HaBHILE WK Ce
3aycTaBjba Kpehyhu ce omo3ro, a cmameHa kaaa ce nudt 3aycraBibao kpehyhu ce HaBuie, uiu mnokpehe
HaAHWXKE.

Harnacutu ga ce Moke MOKa3aTH: Axo ce noajiora M Tadka BEIlamka erhy 0 BEPTHUKAJIU PaBHOMEPHO,
TCXXHHA TCJIa, peaKqua MoJIOTC M CUJia 3aTC€3alba IO UHTCH3UTCETY cyjeleaKe CcHIIM 3eMJbUHE TEXKE:

Q=N=T =mg]

JleMOHCTpUpaTH Mepemhe TEKUHE Tella JUHAMOMETPOM.

OO0jacuHUTH OeCTeKMHCKO CTame — KaJa TeJOo He JOIUpYyje HMOJUIOTY, HUTH j€ OKAue€HO O HelTO (CKOK,
nanm).

HanomenyTu na he y crapujum paspeauma y4uTH 3alliTO C€ aCTPOHAYTH KOjU KpYyXkKe OKO 3eMJbe Haiasze y
OECTeXKMHCKOM CTamy, HE JIeNTY]y Ha 31]] BACHOHCKOT Opo/ia MaKo uX 3eMJba IPUBJIAYH.

Kp03 pa3roBop MmoACCTUTU YYCHHUKE J1a Ha TCJIO KOje nmazga, nmopea Cuiic 3eMIbUHE TCXKC, z[enyje n cujia
OTIIOpa Basayxa.

Hedunucaru cinobomaH naa: AKo je cuiia OTHOpa Ba3AyXa 3aHeMAap/bHBa y OIHOCY Ha CHIIY 3eM/bHHe
TesKe KasKeMo J1a Tes10 ¢J10001HO0 naja.

Harnmacutu na ce decto ce Melajy MOjMOBH Mace M CHJIa KOje Cy TOCJIeNWlla HEHHX TPaBUTAIIHOHUX
ocoOuHa.

Hajuemthe ce y pasroBopy Melajy mojMOBH Mace M TeXHHE MaKO UM HU jeAMHHUIE HUCY ucre. Ha nmpumep,
YMECTO Jia ce Kaxe Ja Heko uMa Macy 40Kg, gecro ce kaxe na My je Texuna 40Kkg, mro je morpeuso.

WcnpasHo je pehu na je maca tena 40 kg.

Taxohe, uecto ce Melnajy rpaBUTallMOHA CHJIa U CUJIa 3eMJbUHE TEXKE, AJIM U cujla 3eMJbUHE TEXE U TeKUHA,
Kao U kUXO0BE HanagHe Tauke. CyMUpaTH peyeHo:

— Maca je Mepa HHEPTHOCTH Y TPaBUTAIIMOHUX OCOOWHA Teja. JeAuHMIA 32 Macy je KUjorpam.
— Maca Tena je y3pok JelioBamba HEKOJIUKO CHIIa KOje ce Mepe Y lbyTHHMA.

— Mace Tena cy y3pok JenoBama IPaBUTAIMOHMX cHJIa u3Mely mbux.
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— TI'paButanmona cuna usmely 3emibe U Tella Ha HEHO) MOBPIIUHH U Y H€HOj OJM3UHHM je Y3POK Ccujie
3emsbune Texke. OHa je, OCUM Ha [I0JIOBUMA, Mamba Ol TPAaBUTALIMOHE CUJe 300T poTanuje 3eMIbe OKO
COIICTBEHE OCe.

— TexuHa je cuia KojoM Telo Jenyje Ha MOAJIOTY HIIM TayKy Belllama yClIe ] IeI0Bamba CUiIe TEXKe.
— TexuHa Tena n3a3uBa CHJIY peaknuje Moajiore Wi CUJIy 3aTe3ama.

— Ha mocMarTrpaHo TEII0 z[enyjy T'paBUTallMOHA CHJIA, CHJIa TCKE H peaKuI/Ija IIoJI0I¢ HJIM CHJIa
3aTC3amba.

— TexuHa Tena fenyje Ha MOAJIOTY WM Ha TauKy BEIlamba.

3aBpuinu aeo yaca

Kp03 IMUTakba IIPpOBCPUTHU YCBOjeHOCT H3JIOKCHOT I'pa/iiBa.

Jlomahu 3amarak: 3amarak 4.43.

IIpoBepa ocTBapeHHX Ucxoaa

— Tauno HaBeneHa paznuka u3mely GU3NUKUX BEIMYMHA Mace U TEKUHE.

— Tauno HaBeneHe pasznuke usMmely cuie 3eMibUHE TEXE U TEXKHUHE Tella.

— KopekTHo nedmHICaHa CONCTBEHA TE)KUHA YUECHHUKA KaJl CTOJU HITH CEIH.

— HcnpaBHO Ha3zHaueHa HamaJHa Tadka, [paBall U CMEp JEIOBama, CUJIE TEXKE U TEXKHHE Tela JOK
CTOjY Ha IOJUI03H.

EBanyanuja

— Jla 11 cam MoTHBHCA0(J1a) YICHHKE 32 yUeHe?

— Jla nu cy cBM y4eHMIIM OMJIM aKTUBHU WJIM CaMO T0jeAHHH?
— Koje Temkohe cy ce nojaBuie?

— Kako cam ux pemasao(ia)?

— Jla nu cam goBOJKHO (priekcuOunan(Ha)?

— Ilra cam Morao(J1a) npyrauuje na ypaaam?

— Jla 1 cam ocTBapuo(Jia) mMoCTaB/beHE ITUIJbEBE?

— Jla i1 ce Ha Yacy JeCUiIo yueHme?

— Jla 1 cy yuyeHUIIH OCTBApWIH epuHUCaHE UCXoe?

— Ilra u xako nasme?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJIHU BPOJ YACA: 44
HACTABHA TEMA Cuna
HACTABHA JEANMHUIIA I'paButanmona cuna. Cuia 3eMibuHe Texe. TexuHa Tena.
THUITI YACA MOHABJbALE, YTBphUBamkE, MPOBEpa 3HAHA
METOJE PAJTA JIjasiolKa, TeKCTyaaHa
ObJINIA PAJTA (dpoHTaTHH, TPYITHHA, UHAUBUIYATHA

HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

OUJb U 3AJTALINA YACA
[{uspeBu yaca cy yTBphuBama 1 IpoBepa 3Hama o'

— TpaBUTAIIMOHO] CHUIIH,
— cuim 3eMJbUHE TEKE,
— TEXWHU TeJa.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy ja:

— peliaBa KBaJMTAaTUBHE M padyyHCKE 33JaTKe (M3pauyHaBa CWIIy 3eMJbHHE TEXe, TeXKUHY Taja Ha
3emspu, Mecelly, Ha OCHOBY TE€KUHE TeJla U3payyHa HEeroBy Macy),

— rpaduyKy NpeCcTaBu BEKTOP TEKUHE TENa,

— rpaduyKy NpeicTaBy BEKTOP CHIIE TeXE Koja JIeyje Ha Telo,

— rpaduyKu TMpencTaBH BEKTOp CHJIE KOJOM MOAJOra WIM YyXKe Jelyjy Ha Telo y KOHKPETHHM
npuMepuMa (CiuKa, IpTex Wiu WiycTpanyja...),

— TpaBWJIHO O3HAYM HAIAJHE TaykKe CHJIa KOje JIeyjy Ha TeJOo y IpUMEepHUMa U3 CBAKOJHEBHOT KHBOTA.

MEBYINPEIMETHE KOMIIETEHIIUJE:

— KOMIICTEHIIH]a 32 yUeHe,

— pajx ca moganuma u nHbopmMarmjama,
— pemraBame mpoodsema,

— KOMYHHUKallHja,

— eCTeTHYKa KOMIIETCHIIH]a.
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JenoBu yaca

AKTABHOCTH HACTaBHUKA

AKTHBHOCTH YUEHHKA

YBOJHH KpaTak OCBpT Ha gomahu 3a1aTak aKTHUBHO CIIyIIajy, IIOBE3Y]Y,
[I0CTaBJba NUTakbA, 33/1aj€ KBAJIUTATUBHE SAKBYIY]Y M OroBapajy (upTajy
3aJaTKe, Kperpa IUCKYCH]Y C IUITBEM MIIH 33THCY]Y)

IIOHABJbamkha U IPOBEpE cajprixKaja Koju ce
OJTHOCE HA TPAaBUTALIMOHY CUITY, CUITY
3eMJbUHE TeXE U TeXKHUHY Tela

TJIaBHU UCTHYE LIUJb Yaca CIIyIIajy UHCTPYKIIH]E, MTAXKIBHUBO
ynyhyje yueHuKe Ha Ha KOHKDETHE 3ajaTke | o)) TOKCT 3a/aTKa, Nperostajy
(UpaKTHEYM) mpobieM, perraBajy npooiem
Jaje MHCTPYKIHje (YUeHULIU MOTY PaJuTU y HpTajy, patyHajy, 3atucyjy, Boae
napy wid rpymm), onpelhyje Bpeme 3a PatiyHa O MEPHHM JEIUTIHTIAM,
H3pALLY 3a7aTAKA CAOINILTaBajy U KOMEHTApHILy

perema
YKOIIMKO je TIOTpeOHO, J1aje ToaaTHe
uH(popMmalmje, oxpadpyje 1 ycmepana YKOIHKO Pajie y fapy Wi Ipyru
Ny Ha IPUMEHY HAY4YCHOT, [IPpaTH pastoBapajy , H3HOCE HACIE ,
aHra)koBam€ yYUYECHUKA, KOMEHTapHIle U JloroBapajy ce...
BpE/IHYje YKOIIMKO je& TIOTPeOHO Tpake
ycMepaBa pa3roBop Ha aHajJIM3y pe3yJrarta, Aloz1aTHa 00jauIeHa
UCTHYE U yKa3yje Ha OUTHO (ckpehe
MaXBbY)
3aBpIIHU 3azaje foMahu 3aarak CIIyIIa]y, KOMEHTapHILy U

yKazyje Ha notemkohe, rpenrke yKoJIuKko ux
je 6uino

3anucyjy

YBoauu 1eo yaca

TOK YACA

ITpoauckyroBaT nomahe 3agaTke.

KpOS nuTamkba U OAroBOPE NMOJACCTUTH YHCHUKE HA HAYYCHO O I'TpaBUTAIUOHUM CHJIaMa, CHIIN 3eMJbHHE TEKE

U TCXKHHU.

T'J1aBHM 1eo yaca

Ypaauru 3aparak 4.10. Konukom cuiom 3emsba npuBiaun jadbyky mace 150 g? YOp3ame 3emibuHe Texe

je g =9.81 N/kg.

Yuenuk periana 3ajarak an Tadbmau: mg = 0.15kg x 9.81kE ~1.47 N.
g

Ypaautu 3agarak 4.12. Kommuja Hose je kynuo HOB ayromoOun yyja je Maca 0.86t. ¥V nmpoOHOj BOXKHU
Cy My ce npuapyxuie kommuje Japocinas u Mune. tbuxose mace cy 85kg u 73kg, no peny. Hone uma

macy 90kg M3pauyHajTe TexuHY TMpasHOr ayromMoOwina (Ha XOPHU30HTAIHO] MOJUIO3H) U TEKHHY

ayTOMOOWIIa Ka/ia c€ Y ’heMY HaJla3e TPOjulla apyrapa.
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Jenan yuenuk onpelyje macy mpassor ayromobuna Q; =mg, Q, =860kgx9.81N/kg ~8437 N,

a IPyTH IIyHOT ayTOMOOMIA ca IMyTHANNMa: Q, =mMm,g =(m+m; +my, +my)g =10869.48 N =10.9kN.

Ypaautu 3aaarak 4.23. Ha uprexy je meMaTrcku IpHKa3aH JycTep OKayeH O
mwiadon. [Tpukakute Ha HPTEXKY BeKkTOpE cienchux cuia: Texune ycrepa (Q),
CHIIE TeXe Koja aenyje Ha rycrep (Mg) u cuite KojoM 1uiadon aenyje Ha aycrep (F).
JacHO 03HauUMTE HA KOME Ce Telly Haja3e HamaJHe TaYKe OBUX CHIIA.

[pu tpemaBawy ncrahu na cuie Hajuenthe nenyjy Ha BUIE Tayaka, Ma M MOJI0XKaj HAIIaHe
- Tauke HUje cTporo oapehen. MelyTum, HamagHa Tauka MOpa jacHO J1a OKa3yje Ha Koje TeJo

L CHIIa Jlenyje.
Q Kpo3 muckycujy HaBecTH YIeHHKE Ha 3aKJby4ak Ja Cy 300T 3aKOHa aKIfje U peakiluje
o unrensuretn cwia Q u F jennakw, a na cy 360r paBHOTEN)E MycTepa uHTEH3MTETH cHta F

u M Takohe jennaxu.

300r TOra AY)KWHE CBHX BEKTOpa Tpeba aa Cy jeaHaKe.

Ypaautu 3anarak 4.16. Konnka je texxuna yoBeka mace 78Kg Ha XOpH30HTANHO] MOBPIIMHU Mecena ako

ce 3Ha Jia je yop3ame MecedeBe Texke OKO MISCT MyTa Mamke Hero Ha 3eMIbU?

v =Mgy, Oy =%z127.5N.

3aBpIIHHU €0 Yaca

ITpoauckyTOBaTH €BEHTYaIHE TPEILIKE y U3paau 3a/1aTaKa.

Jlomahu 3anarak: 3amanu 4.37 u 4.42.

HpOBepa OCTBApPECHHUX HCXO0/A

— MHcnpaBHu ycMeHH OATOBOPH HA NMHUTamka U3 TEME CUjla 3€MJbHHE TEKE, TeKUHA TeJla U TpaBUTAllMOHA
cuia.

— TauHo pelieHn jeJHOCTaBHU PavyyHCKH 3a/1allH.

— BpenHoBame pa3nMYUTHX HHUBOA MOCTUTHYha Ha OCHOBY TAayHUX OJroBopa Ha JudepeHLupaHe
3aXTEBE Y OKBHPY PauyyHCKOT 3aJaTKa.

EBanyanuja

— Jla i cam MoTuBHCcao(J1a) YICHUKE 32 YUeHe?

— Jla nm cy cBM y4eHHIIM OWIJIM aKTUBHU WJIH CaMO T0jeANHH?
— Koje remkohe cy ce nojauie?

— Kako cam ux pemaBao(ia)?

— Jla 1 cam noBOJBHO (priekcuOmnan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaam?

— Jla 11 cam ocTBapuo(J1a) MOCTaB/beHe IUJbeBe?

— Jla nu ce Ha yacy qecuiio yueme?

— Jla nu cy y4eHHIH OCTBapWiIH JehuHUCaHe Hexoie?

— IITa u xako game?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PEZ: VI PEJIHU BPOJ YACA: 45
HACTABHA TEMA Cuna
HACTABHA JEJUHHULA ['paBuranmona cuiia. Cuna 3emsbune Texe. Texxnna tena. Enactuyuna
cuia
THUII YACA [IOHaBJbaE, YTBphUBame, IpoBepa 3Hamba
METOJE PAJTA JIjasiolKa, TeKCTyaaIHa
OBbJIMIIN PAIA (bpoHTaNHU, TPYITHU, UHAUBUAYAIHU

HACTABHA CPEACTBA YIIOSHHK, TPAKTHKYM

Wb U 3AJIALIM YACA

[{urbeBu yaca cy yTBphuBama 1 npoBepa 3Hama o:

IPaBUTALMOHO] CUJIH,
CHJIM 3eMJbUHE TEXKE,
TEe)KUHHU TeJa,

€JIaCTHYHHUM CHJIaMa.

UCXOIM

Ha xpajy yaca yueHuk he 6utu y cramy na:

pasnuKyje cuiny 3eMJbUHE TEXE U TeXKHUHY Tena,

Jla TOBEJIe y Be3y Macy M rpaBUTAIIMOHO JEJIOBAE,

HaBeJle OJ] Yera M Kako 3aBUCH I'paBUTAI[MOHA CUJIA,

neduHuiIe cuty 3eMJbUHE TEXKeE,

Ipero3Ha Mojase Koje cy Mocieanle y3ajaMHor JienoBama 3emibe, CyHia u Mecena,

MMEHYje BEKTOpe CHJIa Koje JeTyjy Ha TeJlo U MOAJIOTY Kaja ce Teo Kpehe no nuepuuju,

pelaBa KBaJWTAaTUBHE M PAadyHCKE 3ajJaTKe, M3pavuyHa TEKUHY Tella, TPOMEHY AY)KHHE eIacTHYHE
OIIpyTe, EIACTUYHY CHUITY...

MEBYINPEIMETHE KOMIIETEHIIUJE:

KOMITETEHIIH]a 32 yUCHe,

paz ca moganmMa U nHpopmajama,
peliaBame mpodiema,
KOMYHHUKaIuja,

capajma.
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JlenoBu yaca AKTHBHOCTY HaCTaBHMKA AKTHBHOCTU yYEHHUKA
YBOJHU KpaTak KoMeHTap nqoMaher 3aaTka aKTUBHO CIIyIIajy, IOCMAaTpajy,
[OCTaBJba NMUTAKkA, HABOAY HOBE PasMUILIBA]Y, TIOBE3Y]Y , 3AKBYHY]Y 1
. OJIrOBapajy
npuMepe, MoKasyje HpTexe WiH
JIEMOHCTPHUPA paH MPEIo3HABabA U
poBepe caapikaja Koju ce OJHOCE Ha
cuiy (yBOJI 3a IJIaBHHU JI€0 Jaca)
BpeaHYyje
TJIABHU YKOJIMKO TUTAHUPA Pajl y TPYIH - CITymajy
(opmupa rpyne NaKJbUBO YMTA]y TEKCT 3a/1aTKa,
Jaje MHCTPYKIK]je, ymyhyje yueHuKe Ha | Pero3Hajy mpobiem, 1o notpedu Tpaxe
KOHKPETHE 3a/1aTKE U3 MPAKTHKyMa nonaTtHe HHQpoOpMaImje.
NPaTH paJi yYCHUKA WK TPYIIe, y OKBUPY T'pyIIe pa3roBapajy,
CYKIIECUBHO, TI0 3aBPILIETKY, aHAIH3H, aHaM3UPajy, IOBE3Yjy ca MO3HATHM
KOMEHTapy U BPETHOBAKY jSTHOT caJip>kajuma, IpuMemYyjy UX, 3aIucyjy,
3anmatka ymyhyje Ha crneachu pTajy, paduyHajy, U3BEIITaBajy,
. oOpaznaxy...
YKOJIMKO j€ TIOTPeOHO MOCTaBIba
NOTIUTAmkA, MMOICTUYE YUYCHUKE Ha
pa3MHUIILIbakhe, AaKTHBHO YYECTBOBAHE Y
pany rpyre, oxpabpyje ux aa
o0pasnaxy cBOje OAroBOpeE.
Ciyla, aje MmoBpaTHy HHGOPMAIIH]y O
YCIIEIIHOCTH peann3alnnje IaHupaHuX
AKTUBHOCTH
BpeaHyje
3aBpiiHu HajaBJbyje TaOOPATOPH]CKY BEXKOY 3a CITyIIajy U 3aIUCy]y

cienehu yac
3aj1aje nomahu 3a1aTak

TOK YACA

YBoaHHU €0 Yaca

[IponuckyroBatu nomahe 3anaTke.

Kp03 nuTamkba U OAroBOpe NOACCTUTHU YUYCHUKE HAa HAYYCHO O I'TpaBUTAIMOHUM CHJIaMa, CHIINU 3eMIbHUHE TEIKE
TCXKHWHU U €JIaCTHYHUM CUJIaMa.

I';1aBHM 1e0 yaca

Ypanurtu 3aaartak 4.11. busbana numa macy 45kg. Konukom Te:xnHOM OHA Jieyje Ha XOPU30HTAIHY
MOJUIOTY Ha K0jOj CTOjU?

Q=mg, Q=45kgx9.81N/kg ~ 441N.

Ypanutu 3aparak 4.17. Koromnai y GpuckyaTypHOj caii MOXKeE Ja U3P>KU MaKCUMAaTHY TeXKUHY O/
5000 N. Jla mu koHOmaI Moxke 6e30emHo aa npxxu Emuny umja je maca 50 kg?
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VYyenuk xoju 3Ha 1a EMuHIHA Te:xuHa Mopa 11a Oy/ie Mama OJ] HaBeICHe CHJIC PellaBa 3aJaTaK U M3BOIH 3aKJbyUaK:

Q =mg =50kg x 9.81kﬁ =490.5N. MHoro mMama cujia o1 J03BOJbCHE.
g

v Ypaautu 3aaatak 4.24. ['ypHyTe 10 JIely caHKe ce ycrnopasajy. [Ipukaxure Ha
) LPTEXKY BEKTOPE CUJIa KOje JeIyjy Ha CaHKe U JIE]I.
PasnmmunTn yueHnnu tTpeda 1a Habpoje cBe Cuiie Koje Aeyjy Ha CaHKe H JIe.
/
. v Ha canke menyjy: cuna Texe KojoM 3emiba npuBnauu canke (MJ), peakimja
N —_— , , _ -
HoJuIore KOjoM Ha Bux feinyje nex (N) u cuma tpema kiusama (Fy, ).
-—-—
F, -F, Ha stex nenyjy: Texuna cauku (Q), W CHIa Tpema kim3ama (—F, ) KojoM camke
———— TIOBJIAYE JIE.
mg Kpo3 TpasroBop HaBecTH yueHHKe Ha 3aK/by4ak a: [Tomro ce canke He kpehy
2| 10 BEPTHKAJIH, 110 3aKOHY aKIlHje i Peakuuje, HHTeH3uTeTr cita mg u N cy

jenHak® a 1mo 3aKOHY aKIHje U peakiuje cy jeAHaku u naTeH3uerT cuna Q u N.

Ypanutu 3agarak 4.18. Konnko ce mpomMeHH y)KUHa eacTUYHE ONpYyre Kaja ce Ha by OKayH TeT TEKUHE
5N axo je kpyroct omnpyre 25 N/m?

=~|O

V4eHHUK KOjU 3HA YeMYy je jeHaKa enacThudHa ciia pemasa 3agatak: Q =kAl, Al=—==0.2m=20cm.

3aBpPIUIHHU J€0 Yaca

HpO,Z[I/ICKYTOBaTI/I CBCHTYAJIHC I'PCHIKEC Y U3PpAaU 3aJiaTaKa.

Jomahu 3amarak: 3amamnu 4.38 u 4.52.

IIpoBepa ocTBapeHHX Ucxoaa

— HcnpaBHO MMEHOBaHE CHIIE HA 1aTOM LIPTEXY.

— TauHo 03HaYeHM BEKTOPH CHJIA HA LIPTEXKY.

— TauHo penieHH jeJTHOCTaBHU 3a/allH.

— BpenHoBawme pa3zIMUUTHX HHBOAa NOCTUTHyha Ha OCHOBY TayHHMX OJroBopa Ha JuQepeHlIHupaHe
3aXTEBE Y OKBUPY PAUyHCKOT 3aJaTKa.

EBanyaumja

— Jla 1 cam MoTUBHCa0(J1a) YUICHUKE 32 YUeHe?

— Jla nu cy cBM y4eHHIIM OWJIM aKTUBHU WJIH CaMO T0jeAHHH?
— Koje remkohe cy ce mojauie?

— Kako cam ux pemasao(ia)?

— Jla mu cam 10BOJBHO (priekcuOmIan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla i cam ocTBapuo(Jia) MoCTaB/beHE ITUIJbEBE?

— Jla nu ce Ha yacy Jecuiio yuyeme?

— Jla mu cy ydeHuIm ocTBapmii aeuHUCaHe UCXoe?

— IlIra u kako name?
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IIpunpema yaca

DOU3UKA
NPEJMETHU HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 46
HACTABHA TEMA Mepeme
HACTABHA JEJAHULA Kanubpucame enacTuune onpyre U Mepemne TeKUHE Tela
JTUHAMOMETPOM
THUIT YACA JlabopapTopujcka BexOa
METOJE PAIIA Jujanomika, mpakTU4aH paj
OBbJIMIIN PAIA paza y napoBuMa WM rpyrnama

HACTABHA CPEJICTBA HaBeJIeHa y JIeTaJbHOM YIIYTCTBY 3@ U3Pajly BEKOE y IPAKTUKYMY

Wb U 3AJIALIA YACA

VY uniby oOHaBasbama U yTBphHBamka 3Hamba U CTHLAaka yMewba y obnactu Cuna:

OppenuTy 3aBUCHOCT TEKUHE TeJla OKAYEHOT Ha OIPYTy OJ1 U3/1yKEHa ONpyre.
Hanpraru rpaguk oBe 3aBUCHOCTH.

[IpaBmiiHO MpeACTaBUTH pe3yaTaTe Mepema.

Hanpraru rpaguk oBe 3aBUCHOCTH.

UCXOIU

Ha xpajy yaca yueHuk he 6utu y cramy na:

U3MEpU TEXKUHY Tella Ha OCHOBY IIPOMEHE J1y’KUHE €JaCTUYHE OIpyTe,

HalpTa rpaduk 3aBUCHOCTH TEXHHE Tella OKaYeHOT Ha ONPYTy O] U3AYKEHa OIpyTe,

MEpEHEM U3/1yKEHha ONpyre ca KamuopaoHor rpaduka ofpeid HHTEH3UTET OUII0 Koje CUIIe Koja je
UCTerJIa ONpyTry (TEeKUHA, eIEKTPUYHA UITH MarHeTHa CUJIA...),

MPaBWJTHO 3aIHIIE PE3yATaTe Mepermba.

MEBYIIPEAMETHE KOMIIETEHIJE:

KOMIIETEHIIH]ja 32 YUCHe,

paa ca mojganuma u uHopmanujama,
peliaBame mpodiema,
KOMYHHUKaIuja,

capanma,

€CTETHUYKa KOMITETCHIIH]a.
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[JenoBu yaca AKTHBHOCTH HacTaBHMKA AKTHBHOCTH yYEHHKA

YBOJIHU KpO3 pa3roBop 0OHABJbA PAHU]jE CTEUCHA 3HAA | CIIYIIA]y U YUECTBY]Y Y Pa3roBOpy
KOja Ce OJTHOCE Ha EIaCTHYHY CHITY,
nedopMarujy, TeKHUHY. . .

nojaceha Ha caapikaje U 3a1aTke
Jlaboparopujcke BexOe 5

TJIaBHU Jlaje yYeHHUIIMMa OCHOBHE HH(OpMAIIH]je O NaXXJbUBO CIYINAjy, MUTA]y, TPaKe
oHOMe 11Ta he paautu JoJaTHe HHPOPMALFje, ako Cy UM
noTpeOHe, MOCTYIajy 0

KPaTKO M3JIaXKe caJprkaje BEe3aHe 3a caapikaje :
KOjH Ce IMPOBEPaBajy BEKOOM HHCTpyKIjama
YHUTa]y TEKCT, IOCTYIA]y MO YIyTCTBY
CaMOCTAJIHO Pajie y TPYIH,
nocMarpajy, 10roBapajy ce, capalhyjy,
yryhyje ydeHUKe Ha TeKCT Y IPaKTUKyMy OMasKy, IPUMEbY]y Hay4€eHO,
Oenexe, pauyHajy, IOHABIbA]Y
MEpemwa, YHOCE MOATaKe y Tabemy,
4YHuTajy NojaTKe ca rpaduka,
NIOITyH>aBajy MOHYhEeHH TEKCT ca
HOAAMMAa JI0 KOjUX CY JOILIH,
MI0CTaBJba NMUTakha, HHALMPA OJrOBOPE, KOHTPOJIMILY, 3aKJby4Y]y

3anakama 1 3aKJbydKe, TOMake KO
YOTIITaBamba

MOTHUBUIIC YUCHUKC 3a AKTUBHO yqemhe y
3agannuma

YKOJIMKO MMa yCJIOBa 3a pajl y rpynu, popmupa
rpyIe, yKOJIUKO He, BexOa ce peanusyje
($poHTaTHO, HACTABHHUK JIEMOHCTPYHPA Y3
noMoh y4eHHKa

pTajy rpad K HA OCHOBY MOJIaTaKa

n3 Tabeie
paTu, KOHTPOJIUIIIE, TOTCTUYE U TTOMaKe

YKOJTHKO j& TOTpe6HO ocMaTpajy AeMOHCTPALU]y

HACTaBHUKA
npoBepaBa _
MI0jeIMHN YYEHUIU Oesiexe pe3yirare
U 1IpTajy Ha Tabnu
3aBpIIHU oliewyje HUBO nocTurayha CIIyIIajy, KOMEHTapuUILy

UACHTU(UKY]€ HAaIIpeIaK UK MoTemkohe

TOK YACA

I[eTELTbHa YIIyTCTBa 3a I/ISBOI’)CHJC BeXKOE M HAUMH o6paz[e pe3yiiTaTta MCPCHa JaTUu CY Y IPAKTUKYMY.

IIpoBepa ocTBapeHHX HcxoAa

— Ilokazana oATOBOPHOCT IpeMa yYECHUIIMMA U CPEICTBHMA 32 PaJl.

— KopexTHo onucan Tok gabopaTtopujcke Bexoe.

— Ilpaheme u BpenHOBamkE aHara)xoBama YU€HHKA y OKBUPY TPYIIE.

— VYcnemHocT peanuzanyje 1adopaTopHjcke Bex0Oe o JaTUM YIyTCTBHMA.

— VYcnemHo npe3eHToBaHU pe3ysiTaT JabopaTopujcke Bexoe.

— BpennocT moneoka HaHETHX Ha KOOPAMHATHE OCE j€ MpujaroheH JUMEH3HjaMa MUJIUMETapCKOT
nanupa.

— VYcnemHo yHeTH noaanu u3 tabene y rpaduk 3aBUCHOCTH TEKUHE TeNa OJ1 Iy>KUHE OTpYyTe.
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EBanyanuja

— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla mu cy cBM yueHHIIM OMJIM aKTUBHU HITH CaMoO T10jeIUHU?
— Koje remkohe cy ce nojaBuiie?

— Kako cam ux pemanao(ia)?

— Jla nmu cam noBoJBHO (priekcuOmnan(Ha)?

— IlIta cam morao(J1a) rpyraduje 1a ypaaum?

— Jla i1 cam ocTBapuo(Jia) NOoCTaB/bEHE IUIJbEBE?

— Jla i1 ce Ha Yyacy JeCUiIo yuerme?

— Jla i cy ydeHuI ocTBapwii jaeuHucaHe ucxoe?

— Ira u xako game?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 47
HACTABHA TEMA Cuna
HACTABHA JEANMHUIIA Enextpuune cuie. Marnetne cuie
THUII YACA oOpana
METO/JE PAIA MOHOJTOIIIKA, JTjaJIOIIKa, IEMOHCTPAIMOHA
OBJIMIIN PAIA (bpoHTaNHU, TPYITHU, UHAUBUAYAIHA
HACTABHA CPEACTBA yIIOCHUK, TPAKTUKYM, KOMIUICT 32 IEMOHCTPAIIH]y JCIOBakbha
€JIEKTPUYHUX U MarHeTHUX CUJIa, TBO3/ICHU €KCep U KYTJIUIa, KaHal 3a
MOBE3UBALE TEJIa U IMHAMOMETpPA

Wb U 3AJIALIA YACA
LlnsbeBu yaca Cy yro3HaBame yUCeHHKa ca:

— CJICKTPUYHHUM CUJIaMa,
— Mar"€THuM Cujiama.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy ja:

— HaBeJIe BPCTE HACICKTPHCAbA,

— HaBeJe MpUMepe HaelleKTpUcara Tejla Y3ajaMHHUM JICJIOBAHEM,

— JICMOHCTpHpA y3ajaMHO JIeJIOBah¢ HACICKTPHUCAHUX TeJla,

— JICMOHCTpHpa y3ajaMHO JIeJIOBAakEC 1B MarHeTa,

—  OIHIIE TMOHAIIAKE HACIICKTPUCAHUX TeJIa UCTOT WIH CYIPOTHOT HACICKTPUCAhA,
— neduHMIIE eNETPUYHY CUITY,

— HaBeJIe CBOjCTBA €NEKTPUYHE CHUIIE,

— OIIMIIIE OCOOMHE MarHeTa,

— neduHHIIE MATHETHY CHUITY,

— HaBeJIe CBOjCTBA MarHeTHE CHIIE,

— onuiie Mel)ycoOHO ienoBame HCTOMMEHHUX WM Pa3HOMMEHHUX M0JI0Ba MarHeTa.

MEBYIIPEAMETHE KOMIIETEHIHJE:

— KOMIIETEHIIN]a 32 YUeHe,

— pan ca mojanuMa u uHGopMmaljama,
— pemaBame rnpobiiema,

— KOMYHHUKaluja,

— capafma,

— eCTEeTHYKa KOMIIETCHIIN]a.

HemoBu yaca AKTHBHOCTHU HAaCTaBHUKA AKTHUBHOCTH yYECHHKA
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YBOIHHU KpaTak KoMeHTap Jomaher 3amarka CITyIIajy, OATOBapajy
MUTAakbUMa, KBUTUTATUBHUM 3aJlalliMa UM | IOCMATpPajy, IOBE3yjy U U3HOCE
jEHOCTaBHMUM JIEMOHCTpaLfjama 3anakama
MOJICETUTH YUCHHUKE Ha Mel)yCOOHO
Je7I0Bambe Teaa 0e3 HeIoCpeTHOT JOAUpa U
nojaM (pU3NYKOT 10Jba

TJIAaBHU UCTHYE IIWJb Yaca, U3J1aXKe 3aHUMIBHBY NaKJBHBO CIIYIIAjy,

IpU4y, IPOBOIMPA HHTEPECOBAE YUCHUKA | KOMEHTAPUIILY

Y MOTHUBHUIIIC HX 32 HOBY TEMY, aKTHBUPA IOMAXy HACTABHUKY Y

IPETXO/IHA yYCHNYKA 3Haba JIeMOHCTpAIM]aMa, TIpaTe

JIEeMOHCTPHPA, YKIbyUyj€ YUYCHHUKE Y MHCTPYKIIH]E, TIOCMAaTPajy,

JIEMOHCTpAIH]y pTajy, 3aMucyjy

MOCTaBJha MMUTAKA, TUCKYTYyje, KOMEHTape | IMOCTaBJbhajy MUTama, TOBE3Yjy ca

ycMepaBa Ka 3aKJby4HBamby, MOICTHYE MIO3HATHM, O/ITOBapajy,

YVYeHHUKE J1a 00pa3iaxy CBOja 3amaxama, o0pasaxxy oAroBope u

CYMHPajy 3aKJbydKe, UMEHY]Y M0jaBe U 3anaxkamba

CBOJCTBA nopese, MPeTInoCcTaBibajy,

MEHa YCIIOBE Y TOKY JEMOHCTpaIHnje, MpaTH | pa3jiuKyjy, yOIIlITaBajy,

aKTHBHOCT YY€HHKa, yCMepaBa AUCKYCH]y, | 3aKJby4yjy, Yckialyjy cBoja

Ipy’Xa J01aTHa 00jalImhemha U HOBE 3amakama

uHpOpMaImje, ONucyje, Harjamasa OuTHO ycBajajy HOBE MOjMOBE

UCTHYE cagjlp)KaJe ca kojuMa he ce ydeHHUIn Npenosuajy mojase y

CpectH y ©. paspeiy CBAaKOJHEBHOM JKHUBOTY
3aBpILIHU 3ajaje JoMahu 3agarak CIIYILIAjy U 3amKcajy

KpO3 HEKOJIMKO MHTamka, y3 MOMON CIMKa U | pa3MUIILIbajy, IOCMaTpajy U

[PTEXa MPOBEpaBa YCBOj€HOCT KIbYYHUX OroBapajy

M0jMOBa

TOK YACA

YBoauu 1e0 4aca

[TpoauckyroBatu nomahu 3aiarak.

Kpo3 murama 1 oroBope Mo ICeTUTH yUYeHUKE Ha JCNIOBamke u3Mel)y Tena Koja ce He ToAupy]y (maaame
TeNa, Yellalb ¥ Koca..). U Jia JIEJIOBake Y OBOM CIyuajy mpeHoce (hru3udKa rnojba.

T'J1aBHM 1eo yaca

Hcnpuyatu na cy Jbyau AaBHO NMpuMeTWiIn Ja hunmmbap (cMosia yeTMHapa) MpOTpJbaH BYHOM IPHUBIAYH

KOCY, Kp3HO, CIIaMKe ¥ JIpyra Tela.

4.25).

Hazsatu

VT

OBE TI0jaBe

€JIeKTPUYHUM, a
HaeJIeKTPUCAHUM jep cajJpie HaeJeKTpHcame.

JleMOHCTpUpaTH TpUBIAYeH€ MajluX Tela, add W Mias3a BOJIE,
HaeJIeKTPHUCAHUM YEIJbeM U IITaloBUMa O]l €0OHWUTA M CTakja (CII.

rocMaTpaHa

TCI1a
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HanmomenyTu na 3a Tena kKoja He HUCIOJbaBajy ENEKTPUYHE OCOOMHE KaXEeMO Ja Cy HeHAeJeKTPHCAHA WJIHN
HeyTpajaHa. JlepuHucaTy eJIeKTPUYHE CHJIe Kao CHIIe KojuMa Mel)ycoOHO Jienyjy HaelIeKTprcaHa Tea.

JleMoHCTpHpaTH orjies ca ciuke ci. 4.26.

a) 6) p
% : HaszBaTtu naenekTpucama:
% )
& / NMO3UTHUBHO ,,+° — HEJIEKTPHUCAE CTAKIICHE IIIUTIKE,
- _F / ”7 HEraTMBHO ,,— — HaeJICKTpUCake COOHUTHE
Ty Ty _/ IIHTIKE,
iy S * F

5 ~Z/

HamomMenyTu u 1eMOHCTpUpaTH /1a C€ Y IIKOJICKUM

yCJIOBHMA HajJIaKIIIe HACIEKTPUIIY TPIJhaheM
KP3HOM Wi ByHOM (c1.4.27)

— IUTACTHYHH, HajOOJbe COOHUTHH, IITAIl:  HEraTUBHO (-),
4 — CTaKJICHU IITAaIl: MO3UTHUBHO (+).
0

Harnacuru na ce:
— CBa TeJa Koja 010Hjajy HaeIeKTPUCAHO CTAKIIO 010u]jajy U MehycoOHo,
— CBa Tela Koja oa0ujajy HaeIeKTpUCaHu €OOHHUT 0/10HMjajy U MelyycoOHO,
— JIBa TeJa, Mo jeIHO M3 CBaKe MPETXOIHE rpyme, Mmel)ycoOHo npuBiade.
Kpo3 auckycujy HaBeCTH yICHUKE Ha 3aKJby4aK:

— Ja HOCTOjC CaMO IBC BPCTC HACIICKTPUCAHUX TECJIa (CHOMeHy'Te ABC rpyne) U HaJICKTpHCamka —
NMMO3UTHUBHO U HEraTUBHO.

— J1a ce mpuBiaue mMel)ycoOHO Tela Koja Cy HaeleKTpHCcaHa HaeJeKTPUCAkUMa CYNPOTHOT 3HAaKa, Tj.
pa3sHOMMEHO HaeJeKTpUCcaHa Tena,

— Ja ce oabujajy MehycoOHO Tena Koja Cy HaeleKTpHUCaHa HaelleKTpUCAamkUMa HCTOI 3HaKa, Tj.
HCTOMMEHO HAEJIEKTPUCAHA Tela.

JleMoHCTpUpaTH, Y3 aCUCTEHIM]y YYE€HHKA, J1a HAeJeKTpUcaHa He MOCTajy caMo TpJbaHa Tela HEero W Teja
KOjUMa Cce OHa TpJhajy U Jia ce oHa MelycobHo mpusnaue (ci. 3.15).

OO0jacHUTH Ja OKO CBAaKOI' HaelleKTpHUCama IOCTOJH EJIEKTPUYHO TOoJbe KOje JieNyje Ha CBako Jpyro
HAEJIEKTPUCAE Y BEMY.

Hcnpuuatu na je naBHo npumeheHo aa pyaa reoxha
MarHeTHT TpHUBJIAYA TBOXhe, W J1a Cy KacHHUje
npoHal)eHH W MHOTH JAPYTd MaTepujaidl KOju HMajy
UCTY OCOOMHY, KOjU Cy NpeMa MarHeTUTy Ha3BaHH
MarHeTH.

I[CMOHCTPI/IpaTI/I PACIIOJIOKHUBE MAruCTe MW KOMIIAC
(c1. 4.28).

S N

Omnwmcaty pajg KOMITaca ¥ HarJIaCUTH Jia Ce:
— Kpaj MarHeTHEe WIJIe KOju ce oKpehe Ka ceBepy Ha3MBa CeBEPHU MOJI MarHera,
— Kpaj MarHeTHe UTJIe KOju ce okpehe Ka jyry Ha3uBa jy:KHHU IM0JI MarHera.

Harnmacutn nma cBaku Maruer mma asa moja, ceBepuu (N) u jykuu (S), Koju ce 00je MmIaBoM, OJHOCHO,
IIPBEHOM 00jOM.
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HemoHcTpupaTn Mel)ycoOHO TpuBIadYeHhe W OJ0Mjamke MOJ0Ba MarHeTa W HAarjacWTH Jia ce€ CHJIe KOjuMa
nenyjy mehycoOHO Ha3uBajy MarHeTHMMa cuiama. lloka3atm ga ce mpuBiiaye ce pa3HOUMEHH IIOJIOBH
MarHeTa, J0K ce UCTOUMeHH 0/101jajy (ci. 4.29).

= == S s o i s e s A s

Kpo3 nuckycujy o MarneTHoj UM HABECTH YYEHHKE Ha 3aKJby4ak Jla 3emMjba IMpecTaB/ba OrPOMaH MarHer,
KOjU ycMepaBa UIJly KOMIIaca — IOIITO C€ CEBEPHHU IO Hrie okpehe ka ceBepy, TO 3HA4YM Ja CE jyKHH
MarHeTHHU MoJ 3eMJbe Hana3u OJu3y reorpaCcKor CeBEpHOT, a CEBEPHH OJIM3y reorpadcKor jyKHOr moJa.

Harnacutu ga ceé MarHeTHH IIOJIOBH HE Mory paSI[BOjI/ITI/I — JCJBCHEM MarHe€rta Ha JACJI0BEC, CBAKU I[eJII/Ih
OCTaje Mar"et ca 0o0a MarHeTHa I10Jja.

HanomenyTu na xazia ce Hal)y y MarHeTHOM T10JbY, HEKa Tejla U cama MOCTajy MarHeTH, Hako TO HUCY Onia —
Hamaruetumry ce (Hmp. rBoxie). JlemMoHcTpupaTH, y3 acCHCTEHIIM]Y YY€HHUKA, MPHUBAIAYECHE T'BO3JICHUX
[IpeMETa MarHeToM.

OOGjacHUTH Ja je MPEeHOCHJIAll y3ajaMHOI JeJI0OBaba MarHeTa MarHeTHO I0Jbe, KOje Ce, Kao U eNEKTPUYHO,
HPOCTHPE 10 OECKOHAYHOCTH, ajIM HATJIO CIa0M ca pacTojarbeM O]l MarHeTa.

Harnacutu na enekTpyyHe M MarHeTHe CWJ€ MOry OWUTH TpUBIAayHEe WM OAO0OjHE, 3a PA3JIUKY OA
IPaBUTALIMOHUX, KOj€ CYy YBEK MPUBIIAYHE.

JleMOHCTpUpaTH, y3 aCUCTEHIU]Y YUEHHKA, Mepee MPHUBIIaYHe cuiie u3Mel)y 1Ba Maruera TMHaMOMETPOM.
HanomenyTu na he y ocMoM pa3peny y4UTH KakO MArJIETHO MOJbE HE MIOCTOJU CAMO OKO MAarHeTa Hero M OKO

CBAaKOT HaeJleKTpucama Koje ce kpehe.

3aBpUIHU J€0 Yaca

Kp03 UuTakba MpoOBECPpUTH y'CBOjeHOCT H3JI0KCHOT T'paJinBa.

Homahu 3amarak: Tect 3amgaTak 4.38.

IIpoBepa ocTBapeHHX Ucxoaa

— TlokazaHo aHTa)XOBame YYeHHUKA KPO3 CBE aKTHBHOCTH PEaTM30BaHE TOKOM Yaca.
- A)ICKBaTHa IMPpUMCEHA CTCUCHUX 3Hakha Y HOBUM CI/ITyaIII/IjaMa.
— VYwmehe peanuzaruje jeTHOCTaBHUX JIEMOHCTPAIMOHUX OTJIe/Ia Ha OCHOBY ToHYleHor mpubdopa.

EBanyaumja

— Jla 11 cam MoTUBHCA0(J1a) YUICHUKE 32 YUCHE?

— Jla nu cy cBM y4eHHIIM OMIJIM aKTUBHU WJIH CaMO T0jeANHH?
— Koje remkohe cy ce nojasuie?

— Kako cam ux pemasao(ia)?

— Jla 1 cam noBOJbHO (priekcuOmIan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla i cam ocTBapuo(Jia) MOCTaB/bEHE ITUIbEBE?

— Jla nu ce Ha yacy Jecuiio yueme?

— Jla i cy yuyeHUIIM OCTBapWIH nepuHUCaHEe UcXoe?

— IlIra u kako name?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 48
HACTABHA TEMA Cuia
HACTABHA JEJUHULA Enexkrpuune cune. Maruetse cuie
THUII YACA MOHaBJbame, YTBphHBame, MpoBepa 3Hamka
METO/JE PAIA JIMjAJIONIKA, TeKCTyalTHa, eKCIICPUMCHTATHA
ObJINIA PAJTA (dpOoHTaTHH, TPYITHHA, UHAUBUIYATHA

HACTABHA CPEJICTBA yIIOEHUK, TPAKTUKYM, JTUHAMOMETAp, TyMEHa HUT U3 JIACTUIIIA,
CTaHUOJI, TUTACTUYHA TJI0Ya, TUIACTUYHHU JICHUP, CTAKIICHH IIITAIl, BYHA,
MarHeTH

b U 3AJALIM YACA

[{urbeBu yaca cy yTBphuBama 1 npoBepa 3Hama 0!

— CJIICKTPUYHHUM CHUJIaMa,
— Marb"d€THUM CHJIaMa.

ncxoau
Ha xpajy yaca yueHuk he 6utu y cramy na:

— peanu3yje jeMHOCTaBaH €KCIIEPUMEHT IO YIIyTCTBY,

— pa3yMe KaKo MHTEH3UTET eJEKTPUUHE CHUIIe 3aBHCH O] pPacTojama u3Mel)y HaeleKTpUCaHHX Tena,
— TIperno3Ha U MarHeTHY CHIIY Kao y3pok JedopMalirje Tena,

— Ha3Hauu (00esexHn) CBe CUlie Koje JIeNyjy Ha TEeJO U MOAJIOTY MOJ YCIOBOM Jia TeJIO MHpY]eE,

— OIHUIIE CUTYalHjy KaJ je cujia Tpema u3Mel)y mojsore u Tena HyJja,

— Ha OCHOBY €KCIIEpHMEHTa u3BeJe oJipeleHe 3aKibyuke,

— pa3yMe Kako HMHTEH3UTET MarHeTHe CHJIE 3aBUCH O] pacTojama u3Mmel)y maruera,

— o00jacHU KOju ycIioB Tpeba ma Oyne ucnymeH /1a Ou ce JBa MarHeTa Ha IMOJIJI031 TOKPEHyJIa.

MEBYIIPEAMETHE KOMIIETEHIHHJE:

— KOMIIETEHIIN]a 32 YUeHe,

— pan ca mojanuMa u uHpopmaljama,
— pemiaBame mpodiema,

— KOMYHHUKalyja,

— capajma.
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JenoBu yaca AKTHBHOCTH HacCTaBHMKA AKTHBHOCTH YYEHHKA
YBOJTHU KpaTak KoMeHTap aoMaher 3agaTka CIIyIIajy , IOCMATPajy U YU4ECTBY]Y Y

pasroBopy

NUTakHMa, KBAJIMTATHBHUM 3aJaliMa

WIN jeIHOCTaBHUM JIEMOHCTpaIfjama

MOJICETUTH YYEHHUKE HA HAy4EeHO O

cuiama

BpeIHYje

TJIABHU peali3aIyjoM jeJHOCTAaBHOT CIIYIIa]y, MOCTYIA]y O

eKCIIePUMEHTA HaCTaBHUK OyIH MHCTPYKIHjamMa

paio3HAIOCT ¥ Kpenupa NO3UTUBHY . .
MOCMaTpajy, aCUCTUPA]Y,

pagHy atMocdepy ; . .
NOKYIIaBajy, MUTajy, aHAIU3UPA]Y,

ycMepaBa Makikby YICHUKa, IIOCTaBIba pasMHIIBAjy O yCIOBUMA

NUTamka, BOJH JUCKYCHjy Ka KOMEHTAapHIILY, [T0BE3Y]Y, 3aKIbYIY]y

3aKJbY4HBah .

ya y YOIIITaBajy
3aJIaTKOM Kpeupa MpooiieM cUTyally] .
A perpa 1ip yauujy TpaXke 10JIaTHa 00jalImbermba,

[I0CTaBJba 3aXTEBE, IPATU U MIOMAXE y NpUMEmbY]y Hay4eHO, TUCKYTY]Y,

peliaBamy, 1aje AoJaTHa 00jalllbeha U | pauyHajy U LPTajy

yryhyje Ha aHanM3y cUTyanuje,

oxpalpyje Aa MpuMeHe Hay4eHoO,

HarJamniaBa OUTHO

BpelHyje

3aBpIIHA CUCTEMAaTH3yje U KOMEHTapHIlIe CIIylIajy, MUTA]y, KOMEHTApUILY U
€BEHTYyaJIHE Ipelle U MoTelKohe 3aIucyjy
3a1aje nomahu 3aaTak

YBoaHHU €0 Yaca

TOK YACA

[IponuckyroBaru nomahu 3aiartak.

Kp03 nuTamba U OAroBOpe NMOJACCTUTU YUHCHHUKE HAa HAYUCHO O CHJIaMa.

T'J1aBHM 1eo yaca

elgst

Ha Beoma ocetsbuB nrHaMoMeTap (BeoMa eJacTHUHE ONpyTe), WK Ha TYMEHY HUT U3
JJacTuiia, OKa4WTHh KYIJIUMIy OJ CTaHHOJIa. Ker’II/IHy CTaBUTHU H3HAA IIJIaCTUYHE
I104e.

HaJ'ICKTpI/IcaTI/I o4y TpJbalkbEM KP3HOM HJIIM BYHOM. HaJ'ICKTpI/ICB.TI/I CTaHHOJI
CTAHUOJ JOAUPUBALECM Ca HACJICKTPUCAHOM CTAKIICHOM INHUIIKOM.

VYuenunu, apxehu nuHamomerap M KYIJWIy H3HAJ IJI0YE MEPHU CHIIy KOjOM ce
MpUBJIaYe KyIJIMIa U Toya. AKO je KyIJIMla okauyeHa Ha TYMHILY U3 HeHOT HCTe3arha
3aKJbYYY]y O JAYWHHU CHUJIE.

Kpo3 ekcnepumeHTe y4YeHUWIM 3aKJbydyjy nla je eleKTpu4Ha cuia Beha ako cy
HaeJeKTprcaHa Tena OJMKe M aKO CY BUIIE HACIEKITpHCaHa (Iy>)KUM TPJbamkbEeM).
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Ha tabnm yueHuu 1prajy cBe cuje Koje AeNy]y Ha CTAaHHOJ U 3aKJby4yjy J1a MOTpajy OUTH y PaBHOTEXKHU:

F lektr + mg = Felast'

e

Ypaautu 3aaarak 4.25. 36or mel)ycoOHOT NpuBIaueHkha IBa jeJHaKa
MarHeTta, e opMHUCaHO je eTacTUYHO Telo u3Mel)y BUX Kao Ha CIUIH.
Cga Tena mupyjy. CKHUIIMpaTu: a) BEKTOPE BEPTHUKAIHUX CHIIA KOje

JIeNTyjy Ha Maraere u teio u3mel)y \ux u 0) BEKTOpE XOPU30HTATHHX
cuia Koje aenyjy uzmely oba maruera u tena usmel)y mux (0e3 cuia
KOojuMa ce npuBiade maruetu). Konuka je cuna Tpemwa uzMel)y Mmaraera u nojyiore Ha Kojoj ce Hanase?

Hanomena: JleBa u 1ecHa 1oJIOBHHA CIIMKE Cy CUMETpUYHE (PUType y OIHOCY Ha BEPTUKAIHY IpaBy Koja
MpoJIa3u Kpo3 LIEHTap eJaCTUYHOT Tella (CeTUTE ce U3 MaTeMaTHKe IITa TO 3Hauu). Y OBaKBOM CIIy4ajy
Ka)XeMO J1a Cy TeJia MOCTaBJbeHa CHMETPUYHO Y OJHOCY Ha BEPTUKAIHY paBaH HOPMAaJIHY HA I[PTEX U KOja
ca/ipK¥l IOMEHYTY MPaBy.

YdeHUIM Koju ce ceTe HeKe OJ1 CHiIa M3Jla3e Ha Tally | IpTajy BUXOBE BEKTOpE.

Ha cnimum a) cy TpakeHe cuiie o3HadeHe yoOmdajeHnM o3Hakama. Ha cimiu 0) cy cuite Mel)ycoOHOT nernoBama MarHeTa u
eNacTUyYHor Tena o3Havene ca F u —F.
[MuTatn KomMKa je cuna Tpema n3Mely maraeta u nomore. OuekuBanu ogrosop: Hyma jep ce maraetn u Teno usmely \mux mory

MOCMATPATH Kao jeAHO Teo. [10IITo To Teno Mupyje Ha Mo/UT03M U HUKaKBa CUJIa He HACTOjH J1a ra IIOKPEeHe, CHila Tpeha u3Mel)y
MarHeTa ¥ MOJJIore je HyJIa.

Ypaaurtu 3aaarak 4.26. Maca jelHOT MarHeTa u eacTUYHOT TeJla y IPEeTXOAHOM 3aJaTKy u3Hoce 3009 U
2009, 1o peay. OapeanuTu: a) CUIly Tpemwa u3mel)y jelHOT MarHeTa u Tena u 0) CHITy HopMallHe peakiiyje

MoJyI0re Koja Jieylyje Ha MarHer?

VueHuk KOjPI 3Ha 1a CUJIy TCKC CJIAaCTUYHOT TCJla ypaBHOTexcaBajy JBC CUJIC TpCHa I/IBMGI’)y Te€Jla 1 ABa MAarueTa, peiiaBa 3aJaTaK:

m,g =2F,, F, = % ~0.981N.

Jpyru y4eHuK nuie jeqHaYNHy paBHOTEXE Tella 110 BepTHKAIHN U opeljyje HopMalIHy peakinjy moJiore:

2mg +mg;

2N =2mg+mg, ~7.85N, N = ~3.92N.

CraBUTH JBa IIUIKACTa MarHeTa JTyX HMCTOT TIpaBlla Tako Ja MHUPYjy Ha JIOBOJGHO BEIHKOM PacTOjamy.
[Tonmako mpubnmkaBajTe MarHeTe IOK HE MOYHY Jia Ce MPUBJIaYe WM OJ0H]ajy.

[lutatn yueHuke fa Ju ce MpHBIade WK 00M]jajy U KaJla MUPY]Y, U aKO C€ TIPHUBIaYe WM 0/101]jajy 3aIlTO
MHUPY]y. aKO 3aIlITO MUPY]Y Ha JIOBOJLHO BETTUKOM pacToja

OuekrBaHU OJTrBOOP HIIM J0OMjEH KpO3 JUCKYCHjy: YBeK aenyjy melycoOHO, MpHUBIAYHUM U OJ00jHUM
cujlaMa ajli ceé OHE YpPaBHOTEXKaBajy ca CHilaMa Tpelha MUpOBama Kaja cy Ha BeheM pacrojamy. IllTo je To
pacrojame Behe cuie Cy Mame, allu je CHJIa TPeHha MUPOBaka YBEK jeJJHaKa TUM CHJIaMa U CYIPOTHOT cMepa.
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[TutaTn y4eHHKe KOJU yCIIOB MOpa OMTH TalOBOJHEH J1a OM ce MarHeTu MokpeHynu. OueKnBaHU OATOBOP:
Kanma pacrojame Oyne AOBOJBE-HO Majo Ja MarHeTHe cuie Oyay jade OJf MakCHUMAallHE CHUJIe Tpemba
MHUPOBamA.

[MutaTn ydeHUKe 3alITO Ce Pa3HOMMEHH MOJOBH IPUBIIAYE JIO Cliajarba, a HCTOUMEHHU CaMO Majo OJ0Hjy U
3aycraBe. OuekuBanu ojaroBop: Ca mpuBIavYeHEM MarHera cMamyje ce pacrojame u3Mel)y mHx U pacte
Mar"etHa cuia nocrajyhu jomr Beha o cuite Tpema. Kox onbujama ce pactojame moBehaBa a MarHeTHa cuia
CMambyje, Ia TPEHE 3ayCTaB/ba MarHer.

3aBpuinu aeo yaca

[IpoauckyroBaTu eBeHTYaIHE IPELIKe y U3paIu 3a1aTaKa.

Jlomahu 3amarak: 3anarak 4.53.

IIpoBepa ocTBapeHHX Ucxoaa

— IlpaBumHo onpelen cmep nenoBama eJIeKTPUIHE CHIIE.

— IlIpaBuHo onpelen cmep aenoBama MarHeTHE CHJIE.

— TauHo U3BeneH 3aKJbydak 0 0COOMHAMa EIEKTPUYHE U MarHETHE CHJIE.

— TauHO ynpTaHu BEKTOpHU CHJIa KOjU Y]y Y KOHKPETHOM IPUMEPY Ha IPTEKY.

— BpenHoBame paznMuUUTHX HUBOA TMOCTUTHyha Ha OCHOBY TauyHHMX OJroBopa Ha audepeHImpaHe
3aXTEBE Y OKBUPY PAYyHCKOT 3ajaTKa.

EBanyanuja

— Jla 11 cam MoTHBHCA0(J1a) YICHHKE 32 yUeHe?

— Jla nu cy cBM y4eHMIIM OMIJIM aKTUBHU WJIM CaMO T0jeAHHH?
— Koje Temkohe cy ce nojaBuie?

— Kako cam ux pemasao(ia)?

— Jla 1 cam 1oBoJBHO (priekcuOumnan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla 1 cam ocTBapuo(Jia) MOCTaB/bEHE 1IUIJbEBE?

— Jla i1 ce Ha Yacy JeCUiIo yuerme?

— Jla i cy yuyeHUIIH OCTBApWIH epuHMCaHEe UCXoe?

— Ilra u xako nasme?
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IIpunpema yaca

PU3UKA
HPEAMETHU HACTABHHUK
PA3PE/: VI PEJITHM BPOJ YACA: 49
HACTABHA TEMA Cuna
HACTABHA JEJUHULA [IpomeHna Op3uHE Tena AeTOBakEM CHIIE.
THUII YACA MOHABJbAKE U CHCTEMATH3aIHja TpainBa
METOJE PAJIA JIMjaJIONIKa, IEMOHCTPAIFIOHA
OBbJIMIIN PAJTA (bpoHTaTHH, TPYITHU, WHAWBUYaTHA

HACTABHA CPEACTBA yIIOEHUK, TPAKTUKYM, JIONITUIIA, MAarHETH U Apyra Tela 3a
JEMOHCTpALN]y PA3IMUUTHX YTUIIAja CUJIE Ha KPETAmhE Tela

Wb U 3AJIALIA YACA

I_II/I.JT: qacaje YIo3HaBakbC YUYCHHKaA Ca MocJicaunama KOje Ha 6p3I/IHy TCJ1a OCTaBJba ACJIOBAKLC CHUJIa Ha BbETAa.

ncxoamn
Ha kpajy yaca yuenuk he OutH y cramy ja:

— TIpero3Ha cMep JeNI0Bamka EIEKTPHYHE U MarHeTHE CHJIE,
— ONWIIE eTaCTUYHY CUJTY, CHIIY TIOTHCKAa U 0COOWHE HHEpIIHje,

— youH KpeTama KOJl KOjuX ce Op3rHa Mema,

— HaBeje 0COOMHE rPaBUTAIIMOHE CHUJIE, €TACTHYHE CHUIIE U CHJIE TIOTUCKA,
— HaBeje 0COOMHE BEeKTOpa (BEKTOPU Op3UHE U CHIIE).

MEBYINPEIMETHE KOMIIETEHIIUJE

— KOMIICTEHIIH]a 32 yUeHe,

— pajx ca moganuma u nHbopmarjama,
— pemraBame mpoodsema,

— KOMYHHUKalyja,

— capafma,

— €CTeTHYKa KOMIIETEeHIIH]a.
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JlenoBu yaca

AKTHBHOCTH HACTaBHUKA

AKTHBHOCTH YYEHHKA

YBOJIHU KpaTka aHayimsa nomaher 3aiatka CIIyIIa]y, YIECTBY]Y Y aHAIHU3HU
omaher 3aaTka, pa3MHIILBA]y U
UCTHYE IIUJb Yaca A al P Iy
0JIrOBapajy
TJIABHU MOCTaBJba MMUTAA WIH JCTTH TEKCT ca CIIyIajy, OJIrOBapajy, YuTajy ,
MUTakUMa, CIIMKaMa, MpoOJIeMCKUM 3anucyjy (ako pajae y mapy uin
cuTyanujama (CBUM YYCHUIIUMA, IApy WIK | TPYIH JOTOBapajy ce u
rpymnama Koje je nmpeaxoaHo GbopMupao) ycarjaiiaBajy 3anaxama 1
. 0JITOBOPE)
yiyhyje ydeHuke Ha pa3MHIIbabe,
MOBE3HMBAE Ca PaHU]j€ HAYYEHUM ocMaTpajy AeMOHCTpALHje WIn
. . | acucTupaj eMOHCTpaIjama
cllyiia, KOMEHTapHIIE, KOPUTYje U BpelIHYje Pajy y A panv]
OJITOBOPE, 3aKJbyUKE PeIICHha pasMuIbajy, yrnopelyjy, mosesyjy ,
IpUMEY]
MOMaXe y CyMUPabY p vy
. . MUTajy, KOMCHTAPUIILY, KOPHUTY]
paiu3syje JeMOHCTpaIlje WA aCHCTUPA JY> PHILY, KOPUIyy
. OJITOBOPE, 3aIUCY]y HOBO WJIH OMTHO
YUYCHHIIMA Y pealiu3aluju
. y3 moMoh HacTaBHHKA 3aKJbY4yjy,
Ha OCHOBY JICMOHCTpAIlHja BOJIU Pa3roBOp ! .
CYMHUPAjy U CUCTEMaTH3Y]y
Ka yodaBamy OMTHOT, IIOMaXKe Y CYMUPaY .
3amakama | 3aKJbydke yTBphyjyhu
3aKJbydaKa
3HamWa O CHJIM U ToCjeIuIiamMa
UCTHYE U JONyHaBa OUTHO JIE7I0BAMbA CUIIE
3aBpIIHA MUTakbUMa yCMepaBa YUCHUKE Ha UCTIPaBHE | CIYIIAjy, OAroBapajy v 3armcyjy

3aKJbY4Ke

Jlaje MHCTPYKIIK]je YISHHULIMMa 3a paJl KO
kyhe - mpunpema 3a nmposepy cieneher gaca

3anaje fomahu 3aaTak

YBoauu 1eo yaca

TOK YACA

ITpoauckyroBaT nomahe 3agaTke.

Kpo3 murama u oaroBope moHOBUTH O jJAeopMalijama Kao nociaeanamMma MelhycooHor JenoBama Terna

AOUPOM.

T'J1aBHM 1eo yaca

Kp03 UTamkba U OATOBOPE:

— IIOHOBHUTHU HAY4YCHO,

— YTBPJAWTH CTEUECHA 3HAMA,

— IHPOBECPUTHU CTCUCHA 3HAKA, moceOHO O cuiama.

Kpo3 noHapibame 1 pekanuTymnalujy HeJoKyIMHOT IpauBa O cujlaMa CyMUpaTH Ioceeanlie Koje Ha Op3uny
TeJla OCTaBJba JICJIOBAE CHUJIA HA Hhera.

Kpo3 pasroBop u 1eMOHCTpalyje NoJCETUTH YUCHHUKE J1a:

— TmpoMeHy Op3uHE Tela y OJHOCY Ha OKOJHMHY [0 MHTEH3UTETY, MPAaBIy U CMEPY MOXKE M3BPILIUTH

caMmo JPyTo TENo KOje Ha Hera Jelyje CHIIOM,
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— TeJo u3 MHpoBama nokpehe cuia caonmrasajyhu My Op3uHy Koja MMa IpaBall ¥ CMep UCTH Kao cuja
KOja Ha Iera Jielyje — METaaHy KyIJIMIy MOXKE Yy CMepy Jelo0Bama CUJie MOXKE MOKPEHYTH PyKa,
MarHer, YKOIIEH CTO UTI.,

— TIOCIIE/IMLIE JIeTIOBamba CUJIAa Ha Tella 3aBHCE, TIOPEJl OCTAJIOT, U O MpaBlia ¥ CMepa CHJIe y OJHOCY Ha
IpaBall ¥ cMep KpeTama Tea.

a)

B v,
mg mg

Vv, <V, v, >V,

mg

VueHUIM MocMatpajy Kperame Jjonte OadeHe BepTukanHo y Buc (cn. 4.31). Kpo3 muckycujy HaBecTH
YYEHUKE Ha 3aKJbyUKe:

— 1a Op3unHy Tena moBehaBa (yOp3aBa ra) JenoBame CHJIe KOja MMa MCTHU TpaBall U cMep Kao Op3uHa
Tena (JIOK maja).

— J5a Op3uHy Tena noBehasa (yOp3aBa ra) AeioBame CHJIE KOja UMa MCTH IpaBall U cMep Kao Op3uHa
Tena (10K ce kpehe HaBuIe).

U3 Kp€Tamka KOCO OadcHe JONTE HABECTH YUYCHHUKC HA 3aKJby4daK a IpaBall KpeTama TCJia MCHha CHJla III/IjI/I CC
IIpaBaIll HC IMOKJIalla Ca MPaBLECM KpETamba (6p3I/IHe) TCI1a.

[lutaT ydyeHuke Na JM CIMYHY I10jaBy MOTY JIEMOHCTPHpATH ca UIMIKACTUM MarHeTuma. OueKkuBaHU
OJIrOBOD:

CnabuMm rypameM jeJHOr MarHeTa oJ APYror Koju mMupyje (Jiexxe Ha MCTOM MpaBlly) OH he ce oAMMIATH,
3ayCTaBUTH U BPATUTH C€ JIOK CE HE CII0je — Kao IITO Ce JIONTA y/abaBa 0]l 3eMJbE, 3ayCTaBJba U Majia Ha BbY.

3aBpUIHHU €0 Yaca

Kpo3 nurama mpoBepuTH YCBOJEHOCT U3JI0KEHOT IpaiuBa.

Ka3zatu ydyenunuma na oOHOBe cBa 3Hama O cwiama 3a cienehu dvac, kaga he ce HaBeJeHO TpaIuBO
yTBphUBaTH.

Jomahu 3amarak: Ypangutu 3aaarax 4.49.
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IIpoBepa ocTBapeHHXx Ucxoaa

— IlpaBuiHO AOHENIEH 3aKjby4yak O y3pOKYy IpOMEHE Op3uHe Tena, MpaBla U cMepa KpeTama (Kpo3
MUTaka, BU3yCITHE IPUMEPE U IEMOHCTpAIIH]e).

— Ta4HO onMcaHu YCJIOBH KOjH JA0BOJIE JI0 oBehama nin cMambemba Op3uHe.

— TavHu 0aroBOPH Ha KpaTKa yCMEHA MMUTambA.

EBanyaumja

— Jla i1 cam MoTuBHCao(J1a) YUICHUKE 32 YUeHe?

— Jla nm cy cBM YYCHHIIM OWJIM aKTUBHU WJIH CaMO T10jeANHI?
— Koje temkohe cy ce mojaBuine?

— Kako cam ux pemasao(iia)?

— Jla 1 caM 10BOJbHO (pitekcuOmman(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaum?

— Jla 11 cam ocTBapuo(Jia) MOCTaB/bEHE IUIbEBE?

— Jla n1u ce Ha yacy JecuIio y4yeme?

— Jla nm cy yueHunm ocTBapuiau neuHucane ucxoue?

— Ira u xako nasee?
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IIpunpema yaca

OU3UKA

HNPEJIMETHHN HACTABHUK

PA3PE/: VI PEJIHU BPOJ YACA: 50
HACTABHA TEMA Cuia
HACTABHA JEJUHULA LIEJIOKYITHO T'PaJuBO
THUII YACA pexanuTynanyja, IoHaBJbambe, yTBphuBame, MpoBepa 3Haba
METO/JE PAIA JIMjAJIONIKA, TEKCTYyaJTHa, €KCIICPUMEHTAITHA, JEMOHCTPAIOHA
ObJINIA PAJTA (dpOoHTaTHH, TPYITHHA, UHAUBUIYATHA
HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

b U 3AJALIM YACA

[{uspeBH yaca Cy IOHaBJbAKkE, PEKANUTYIIAIM]a, YTBphHBame U MpoBepa 3Hamkba HAyYeHOT O CHIaMa.

UCXOIU

Ha xpajy yaca yueHuk he 6utu y cramy na:

pasyMe y3ajaMHOM JIeJIOBamY Tella y HEMOCPETHOM J0AUPY,

OIHUIIIE y3ajaMHO JIEJIOBamE TeJla IOCPEACTBOM (PU3NUKHX 110Jba,

HaBeJle BEKTOPCKE OCOOMHE CHIIE,

KOPUCTH JEIMHHUILY 33 CHIIy U IIpeTBapa Behe jeluHuIe y Mamwe U 00pHYTO,

HCKa)ke 3aKOH aKIlfje U peakiyje,

Iperno3Ha 3aKoH aKIMje U Peakifje y CBaKOJAHEBHOM KHUBOTY,

u3padyHa pe3ynryjyhy cuny,

HaBeJle IPUMEPE 3a M0jaBy MHEPIIMjE Y CBAKOIHEBHOM >KHUBOTY,

Nne(pUHUIIE eTaCTUYHY CHIIY U Y KOHKPETHUM IIpUMEpUMa Mpeno3Ha beH Mpasall 1 cMep,
pa3iuKyje eJacTUUHy M IUIACTUYHY AedopMainujy,

MepU CHJIE TUHAMOMETPOM (TEXKHHY, €IaCTHUHY CHILY, CHIIy TpeHha MHUPOBambA...),
ne(uHUIIe CHITY TPEeba,

JIEMOHCTPHpA MPETHOCT CUJIE TPEHa KOTPJbatha Y OAHOCY Ha CHITY TpeHa KIH3ama,
3Ha OJ] Yera 3aBUCH CUJIa OTIIOpa CPEIMHE U KOT je CMepa,

pas3NuKyje CUly TeXe U TeKUHY Tela,

pasNuKyje Macy U TeXHUHY,

Ha3HA4M HAMAJIHY TauKy, IIpaBall U CMEp CHJIE TeXe, TSKHHE TeJla y KOHKPETHUM MIPUMEpPUMa,
nepuHUIIE eNEeKTPUYHY CUIIY (AEMOHCTpUpa eJNEeKTPUYHO JeJoBame H3Mely Tena Koja HUCY Y

HEMOCPEAHOM JOJUPY, OIHIIIE OCOOMHE €JIEeKTPUUHE CHUJIE ...),

neuHUIIE MarHeTHy CHUIy (IEMOHCTpHpa MAarHeTHO JelioBame u3Mehy Tena Koja HHUCY Yy

HETIOCPETHOM JIOJUPY, OIHIIE 0COOMHE MarHeTHE CHUIIE ...),

HaBeJzle TMOCJIEIUIIe KOjeé Ha TEeJIO OCTaBJbajy JAC/IOBama cuia (MOKpeTame, 3ayCTaBbamke, IPOMEHA

Op3uHe, nedopmainja Tena),

pcfiiaBa KBAJIUTATUBHC W KBAHTUTATHBHC 3aJIaTKC (CHaCTI/I‘-IHy CUlly, MpOMCHY AYKHUHC CIIACTUYHC

ompyre, Ty>)KUHY HeontepeheHe onpyre...).
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MEBYHNPEIMETHE KOMIIETEHIIMJE:

KOMIICTEHIIH]ja 33 yUCHe,

paz ca mojganuMa u nHpopmaijama,
pelaBame mpobiema,
KOMYHHKAIHja,

capajma,

€CTeTHYKa KOMIICTCHITH]a.

JlenoBu yaca AKTHBHOCTY HacCTaBHMKA AKTHBHOCTU yYEHHUKA
YBOJIHU mpoBepasa jgomahu 3a1ak CIIyIIajy, OATOBapajy, MUTajy
KpO3 pa3roBOp UCTUYEC KIbYUHE
caipkaje koju he ce TOHOBUTH,
YTBPJUTHU U MIPOBEPUTH Y TIIABHOM
Jeny yaca
naje uHGopMaIjy 0 KOHLEITY
TJIABHOT JIeJIa Jaca
TJIABHU MoCTaBJba MUTamka, yrnyhyje Ha CIIyIIajy yIyTCTBAa HACTABHUKA, IOCTYIIA]y 110
3aJaTKe U3 MPAaKTUKyMa WK JeTTN YIIYTCTBY
TEKCT ca MUTalkuMa, CIIMKaMa, . . .
YHUTajy TEKCT, Pa3MHUIILIBAjy, IIOBE3Y]Y,
3ajanyMa Tpymu, napy Uil CBakoM . . . .
. MIPUMEY]y YCBOjEHE cajjpKaje, peraBajy
M0jeIMHAYHO
npodiem
00e36ehyje ycrmoBe 3a yueHUUKe .
. OCMUIILJbABaj]y OATOBOPE, M3JIAXKY HITH
JeMOHCTpaluje . .
3aIucyjy OAroBope, upTajy (y rpynu , napy
Jlaje yIyTcTBa 3a U3pady 3a7araka, WJIM WH/IUBUYAITHO)
MOJICTHYE aKTUBHOCT yYEHHKa, IPaTH, . . .
. | pauyHajy, UMeHY]y, Je(QHUHUIITY, CAOTIIITABA]Y
CIlyIa, MoOMa)ke, MOTUBHIIIE, KOPUTY]e : .
pelema, y4ecTByYjy y JUCKYCHjU
Y KOMEHTapuIlle OJITOBOPE U TpEIlKe,
Tpaxe [ yYCHHULH IPOIHTaA]Y, JEMOHCTPHPAjy, 00jalmkbaBajy, OMHUCYjy...
o0pasnaxy 0AroBope, ycMepana
TUCKYCH]Y
BpE/IHYje
3aBpPILIHA CUCTEeMaTH3yje HajyuecTallije Tpelike, | cayllajy, youaBajy y3poK HauMHbEeHUX
ckpehe naxmwy YUSHUIIUMA Ha BUX rperraka

TOK YACA

YBoaHu €0 yaca

[IpoauckyroBatu nomahu 3aiarak.

Kpo3 nutama 1 o1roBope noAceTUTH y4eHUKE Ha HAy4€HO O CHJIaMa.

I';1aBHM 1€0 yaca

Kpo3 pa3roBop ca yueHHIIIMA pEKaTUTYJINPATH CTEYCHA 3HAA O:

y3ajaMHOM JIeJIOBamy Tejla Y HEMOCPEIHOM JO0HPY,

y3ajaMHOM JIEJIOBalky TeJa MOCPEICTBOM (PHU3UYKUX M0Jba,
BEKTOPCKUM OCOOMHAMa CUJIC U FheHUM jeIMHUIIaMa,
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— 3akoHy AKIMje U peakuuje,

— pesyaryjyhoj cumy,

— 3aKOHY MHEpIIHje,

— €JACTUYHHM CHJIaMa U eJIACTHYHHM U TUIACTHYHHUM AedopmMarujama,

— MepH CWJIe JMHAMOMETpUMa,

— cuJIaMa Tpemha MUPOBamkba, KIN3ama U KOTPJhamba,

— cuJaMa OTIopa CpeluHe,

— TpaBUTAIMOHUM CHJIaMa,

—  CHJIM TEXE M TEXKHHH,

—  EJEeKTPUYHUM CHJIaMa,

— MAar"eTuM cujama,

— ToclienIiamMa Koje Ha TEJIO OCTaBJbajy AeNioBama cuila (IIOKpEeTame, 3aycTaBibambe, IpoMeHa Op3uHe,
nedopmaryja Temna).

Ypanurn 3agarak 4.21. Kaja ce Ha enactuuHy onpyry okauu ter mace 1kg ona ce ucterne 3a 3cm, a kaza

ce Ha MCTy onpyry okauu Ter mace 1.2 kg ayxuna onpyre je 18cm. Konuka je ny>xuna Heonrepehene

ornpyre?

m m
:&:&, A|2=AI1&=A|1 Zg=All—2=3.60m,
Al; Al Q m; g m,
A|2:|2—|0' lp =1, —Al,, lp=14.4cm.

3aBpUIHHU 10 Yaca

Kp03 UuTakba MpoOBECPpUTH y'CBOjeHOCT H3JI0KCHOT T'paJinBa.

IIpoBepa ocTBapeHHx Ucxoaa

— Taunu oaroBopu Ha KpaTka yCMeHa MUTambA.
— TauHo pemieHr KBAJIMTATUBHU M PauyHCKHU 33JIalld U3 IPAKTUKyMa.

EBanyanuja

— Jla nmu cam MoTuBHCao(J1a) YICHUKE 32 YUeHhe?

— Jla i cy CBM y4eHHUIIM OWJIM aKTUBHH WJIA CaMO TIOjeTHHU?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(ia)?

— Jla mu cam n0BOJBHO (priekcuOmIan(Ha)?

— IlIta cam morao(1a) npyrauuje na ypaaum?

— Jla nu cam ocTBapuo(J1a) MOCTaB/beHe UIbeBe?

— Jla nu ce Ha yacy Jecuiio ydeme?

— Jla nu cy yueHun ocTBapuin neduHucaHe ucxoe?

— IlIra u kako name?
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IIpunpema yaca

OU3UKA
NPEIMETHU HACTABHUK
PA3PEZ: VI PEJHU BPOJ YACA: 51
HACTABHA TEMA Cuna
HACTABHA JEJIUHHUIIA LEJIOKYITHO TPaJHBO
THUII YACA IIpOBEpPA 3HAKBA
METOJE PAJTA JIjasiollKa, TeKCTya IHa
ObJINIA PAJTA VHJIUBUIyaJTHU
HACTABHA CPEACTBA noTpeOHU Mmanupu 1 mpudop 3a paj
b U 3AJALIM HACA

[IpoBepa u onieHa 3Hama yueHuka u3 oonactu Cuina.

ncxoau

Ha kpajy waca yuyenuk he 6utu y cramy Aa Kpo3 oOpaljeHu nucaHu Martepujan (TecT) MOKaKe CTEHeH
YCBOjE€HOCTH 3Hamba

MEBYINPEJMETHE KOMIIETEHLHUJE:

— KOMIIETEHIIN]a 32 yUeHe,
— pan ca nmojanuMa u nHGopMalmjama,
— pemaBame nmpodiema,

— KOMYHUKallHja.
[enoBu yaca AKTHUBHOCTH HaCTaBHHKa AKTHUBHOCTH y4EHHKa
YBOJHHU MCTHYE 1IWJb Yaca U HaBOJM cajipKaje KOju cy | caymiajy
IpeIMeT IPOBEPE U BPEIHOBAKA, MPYyKa .
pel POBCp pel > IpYx MATAaJy - Tpaxke JoJaTHa
MOJIPIIKY YUEHUIIMMA 33 aKTHUBAH MPUCT .
APLIKY Y H pretyn o0jalmemna
peliaBamy TecTa
TJIABHU JIeTT TECTOBE, YKPATKO YIIO3Haje YUEeHHKE ca CIIyIajy
BPEMEHCKOM OpraHU3allljOoM, HAUMHOM .
. MaXJbUBO YUTA]y TEKCT
BpEIHOBaka M HAYMHOM KOMYHUKAIHj€ TOKOM
pellaBama TecTa pa3MulLbajy, IOBE3Y]Y,
opehyjy, mpumMeny;j
HpaTH pa yueHmKa ynopehyjy, npumeryjy,
pelaBajy, pauyHajy
OJIMKO je IIOTPeOHO [aje TomaTHa . .
YK Je notp J LpTajy, 3aIUCY]y
M0jalIhCHa
00e30ehyje onTumaiiHe ycioBe 3a paj
3aBpLIHU CaKyIlJba YIYCHUYKE PaJIOBE, HajaBJbyje TEMY npenajy pagose
HapeIHor yaca
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TOK YACA

YBOJAHM J1€0 Yaca

[Tonena TectoBa. YmyrcrBa 3a paj.

I';1aBHM €0 yaca

VueHHIU pajie KOHTPOJIHHU Y3 €BEHTYaJIHy ITOMON U YITyTCTBa.
Canprkaj KOHTPOJIHOT
N3600p nmuTama, TECT 3a1aTaka U 3aJaTaka U3 MpakTHKyMa, O]l KOjUX BHIIIE OJ1 IIOJIOBHHE Tpeba 1a je paljeHo

Ha yaCOBHMaA.

3aBpIIHHU 10 Yaca

Cakynspame 0JroBopa.

OOGaBecTuTH yueHHKe ja he HapeIHHU Yac y4UTH O MepemHMMa, I'yCTHMHHU Teina. [lojcetuTn ux aa cy mnojam
rycrune Beh yunnm, Ha mpumep y reorpaduju (TycTHHA CTAaHOBHHUIIITBA). ..

HpOBepa OCTBApPECHHUX HCXO0A

VY nucaHoj hopmMu, Kpo3 pa3IMyNTe THIIOBE KBAUIUTATUBHUX U PAaYyHCKHUX 3aj[aTaka, IpoBepaBa ce
YCBOJEHOCT OCHOBHHUX ITOJMOBA, FbUXOBO Pa3yMeBambE U MPUMEHA.

EBanyanuja

— Jla nmu cam MoTuBHCcao(J1a) YICHUKE 32 YUeHe?

— Jla 1 cy CBM y4eHHUIIM OWJIM aKTUBHH WJIA CaMO TIOjeTMHU?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemasao(ia)?

— Jla nmu cam noBoJbHO uiekcubunan(ua)?

— Ira cam Morao(Jia) npyrauuje na ypaaam?

— Jla 11 cam ocTBapuo(J1a) MOCTaB/beHE IUIbeBe?

— Jla nu ce Ha yacy JecuIio y4ueme?

— Jla nu cy yueHu1M ocTBapuin neduHucaHe ucxoae?

— IlITa u xkako mampe?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 52
HACTABHA TEMA I'yctuna
HACTABHA JEJUHULA I'yctuna tena
THUII YACA oOpana
METOJE PAJIA JIMjAJIONIKA, IEMOHCTPAIFIOHA
ObJINIA PAJTA (pOoHTATHH, TPYITHH, WHIUBUTYATHHA
HACTABHA CPEJACTBA yIIOGHUK, TPAKTUKYM, HEKOJIMKO Teda (KOIKUIIA WIH KYTJUIA) UCTUX
3alpeMrHa Off Pa3IMYUTUX CYNCTaHIIM]ja Tea
on/b U 3AJALIN YACA

VYno3HaBame yueHHKa ca I0JMOM T'yCTHHE TeJa.

UCXOIU

Ha kpajy yaca yuenuk he OutH y cramy ja:

— 1nopeha cyncraHiyje no ryCTUHH, 0]l HajMame 10 HajBehe y KOHKPETHOM MpUMeEDY,

— OJIpeau Ha OCHOBY Maca J[Ba TeJla UCTHUX 3allpeMUHA Koje TeJo je of Tyirhe cyncTaHiuje,
— OIHUIIE I'YCTUHY Kao (PU3NUKY BEIUUUHY,

— Hanwuiue GopMyiy 3a TYyCTHHY,

— HaBele OJ1 Yera M Kako 3aBHCH I'yCTHHA Tefa,

— W3BeJ/ie OCHOBHY JeIMHMILY 3a T'YCTHHY Ha OCHOBY (hopMmyiie,

— HaBeJe BPEAHOCT I'YCTHHE BOJE,
— 3aKJbyYHM UITa Ce JIelIaBa ca T'YyCTHHOM CYIICTaHIIHM]€ O]l KOje je HalpaBJbeHOo TeJo oJpeheHux

JMMEH3Mja TIpU 3arpeBamy,
— ONHIIE KAaKO I'yCTHHA CYINCTaHIM]e 3aBUCH O]l CIIOJbalIbUX YCIIOBa.

MEBYIIPEAMETHE KOMIIETEHIIHUJE:

- KOMHCTGHL[I/Ija 34 YUCH:C,

— pajx ca nojaruMa u nHdopmarmjama,

— pemraBame mpoodiema,
— KOMYHHKallH]ja.
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JenoBu vaca AKTHBHOCTH HaCTaBHHKA AKTHUBHOCT yYEHHKA
YBOJHHU NI0CTaBJba MUTaba, HABOJH IIPHMEpE, CIIyIajy, OBE3Y]y U
MOJIepHpa KpaTKy JTUCKYCH]y TOKOM KOje 04roBapajy
nojceha yueHuke Ha Macy M 3allpEMHUHY
TJIaBHU HaBOJW IIPUMEDPE, ITOJMOBE KOjU c€ KOPUCTE | ciymiajy, npucehajy ce,
Y CBaKOJIHEBHOM JKHBOTY C ITUIJbEM o0janmaBajy HaBeJcHE
MIPOBOIUPAHA UCKYCTBEHOT YYEHHUKOT npuMepe U MOjMOBE U3
3Hama U HAYYeHOT U3 HACTAaBHUX IPEAMETa | CBAKOIHEBHOT KHBOTA
Cget oko Hac u ['eorpaduje .
OJIFOBApajy Ha MUTamka, Ha
JOKYMEHTOBAHO H3JIake (HaBOIM MPUMEPE, | OCHOBY IMpuMepa y3 moMoh
peanusyje AeMOHCTpallije, WIycTpyje...) HACTaBHHKA 3aKJbY4Y]y,
U TIOCTaBJba MUTAMA Y IINJbY HU3BOhema U3BOJIC MEpHE jeTMHHMIIC 32
3aKkJpy4aka (Maca Tejia He 3aBHCH CaMo O]1 TYCTUHY
HHErOBE 3aIpeMuHe Beh u of1 cymncraHiyje pTajy, OCMATDA]y K
0]1 KOj€ je HampaBJbEHO...) ananH3Hpajy Tabeny ca
neUHUTIC TYCTUHY KapaKTEePUCTUIHUM I'yCTHHAMA
TPaKy OJ1 yUCHUKA J]a U3BEAY MEpHE 3anmcyjy
JC/MHHLE Ha OCHOBY H3JIOKEHOT Y3
TabenapHo WIYCTpPYyje HEKe noMoh HacTaBHUKA yo4yaBajy
KapaKTepUCTUYHE TYCTUHE, HCTUYE OuTHO (KCTa j€ TYCTHHA jeTHOT
BPEJTHOCT T'YCTUHE BOJE... WM TIET JIuTapa Boje, hopmyre
U3JIaKe 3aHUMJBUBOCTH Y BE3H Ca FYCTHHE CC KOPHCTE camo y
TYCTHHOM pelaBamy TEOPHjCKUX
3a/1aTaKa)

KpO3 MpHMepe HABOJU YUCHUKE Ha
YOIIITaBamke U JoJIaXeme 10 hopmyrna 3a
Macy | 3alpeMHHY
Harjaimiasa qa ce popmyse npumMenyjy y
padyyHCKHUM 3a7annuMa

3aBpITHU MOCTaBJba MMUTAKkA, YCMEPABa U KOPUTY]e CIIyIajy, TIOBE3Y]jY, OJroBapajy
OJIFOBOpE Ka MOHAaBJbalkby KJbYUHUX 110JMOBA | U 3aIHCY]y
3ajaje nomahu 3amatak

YBoaHHU €0 Yaca

TOK YACA

KpOS nuTamkma U OAroBOPEC MOJACCTUTH YUHCHHUKE HAa HAYYCHO O MaCH U 3aIlIpEMUHU.

I';1aBHM 1€0 yaca

VYBecTH 1mojaMm ryCTMHE Kpo3 UCKYCTBO — K&KEMO J1a je yJbe rymrhe o1 BoJe, TECTO 011 yJba UT/.
HO[[CGTI/ITI/I Ja Cy Ha 4aCOBUMaA MpUPOAC U APYLITBA YIHUIIU O T'YCTUHU HACCIbCHOCTU CTAHOBHHUIITBA.

Kazatu na ce yommreHo ce 1moja ryCTHHOM Iojpa3ymMeBa Mepa KOJIMYMHE Heyera y mpocTopy, ApBa, TPaBe,

JbYJIU, Mace M ClL.
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[ToxceTuTn yd4eHHKe Jia je 3alpeMUHa Tella Mepa MPOCTopa KOje OHO 3ay3MMa, a MOBPIIMHA Mepa MOBPIIH,
Koja Takole mpencTaBiba /10 MPOCTOpa — 3aTO j€ T'YCTHHA Kao Opoj aApBa, cTabJ/buKa TpaBe W JbYIU IO
JEIUHUIIH TMOBPIIUHE, OJJHOCHO TI0 jEJHOM METPY WU KUJIOMETPY KBaPaTHOM.

Harmacutn na ce y ¢u3uunm mocMmaTtpa TyCTHMHAa HEKHMX (M3MYKHX BEIMYHMHA, Tj. HUXOBA KOJIMYUHA Y
JEOMHUIM 3aIPEMHUHE WK TI0 jeAMHUIIM MOBPIIMH - Hajyenhe ce KOPUCTH I'yCTHHA Mace.

KpOS IMUTakba 1 OAroOBOPC HABCCTH HA 3aKJby4daK Ja:

— O TpHW KYIJHUIIE MCTE BEMMYMHE OJ TBOokha, allyMHMHHjymMa W JApBeTa, HajBehy macy mMa OHa O]
reoxha, a HajMamwy Kyriuna oj JpBeTa,

— Maca Tella He 3aBHCH CaMO OJI HEerOBE BEJIMYWHE Y MPOCTOPY, OJHOCHO O] 3allpeMHUHE, HErO U O]
BpCTE CYIICTAHIIU]€ O] KOj€ j€ TEJIO HaIPaBJbECHO.

OBO UCKOPUCTHTH 32 IePUHUIIN]Y TYCTHHE Ka0 KOJIMYHUKY Mace M u 3anpemMune V tena.

Y4eHHK Ha Ta0JIM U3BOM JeIMHUILY 32 TYCTHUHY:

vl m

9

me

HarmacuTu n1a ce KopucTe u Jpyre U3BeICHE JeANHUIIC, 0J1 KOJUX C€ HajBUIIE KOPUCTH 1
C

VYyeHuk Ha TaOIM U3BOAHM OJTHOCE PA3NTHMUUTUX jEAUHUIIA:

g  0.00lkg 100 k_gp

= 3 112 0001
cm 0.000001 m m m cm

k
Harmacutu na je ryctuna Bojie mpuOINKHO 1% = 1000—%
cm m

1 1a Tpeba aa je 3amamre.

Hamucatu Ha Taba1M HEKOIMKO KapaKTePUCTHIHUX rycTuHa (Tabena 5.1).

) kg : kg
Cyncranuuja I'ycTtuna F Cyncrannuja | I'yctuna F
ST e 000000001 | Amymmmmjym 2700
Bucuuu o1 100 km '
R RO oko 1.2 I'Boxhe 7800
TeMIepaTypu
AJKOXO0I 800 JKusa 13 600
JpBO oko 800 3naro 19 300
Bona 1000 IImaTuna 21 400
Ciraga Boa 1030 Jesrpo Cyniia 150 000

Kazatu na npumere, Ha npumep:
— malm? Ba3ayxa, HaKo Ta He BUJIMMO, MMa Macy Behy o1 kuorpama,

— ga 1m® atmocoepe Ha Bucuam 100KM mMa OKO CTO MMIMOHA MyTa Mamby Macy Of KHMIOTpaMa,
OJIHOCHO J1a j€ Ha TOj BUCHHU BeoMa 00ap BaKyyM U



[TutaTi yueHHWKe 1a JIM TYCTHHA Tejla 3aBHCH O]l Mace WK oJ 3ampemuHe Tena. OueKkuBaTu Ja CBUMA HE
Oyze jacHO /1a He 3aBUCH — 00jaCHUTH J]a 3aBUCH CaMO O] BPCTE CYIICTaHIH]e.

Jlatu npumepe: Mcra je rycTHHA KHIA Pa3IMYUTe JTy)KUHE, aKO Cy OJ UCTOI MaTepujaia, UcTa je TyCTHHA
jemHor u net aurtapa Boje u cii. Koauko myra ce nmoeha 3ampeMuHa, TOJHKO MyTa ce moBeha u maca, ma ce
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Jla je 3J1aTO BeOMa BEJIMKE TYCTUHE, J1a 1dm?® 3nara uma macy ox ckopo 20kg, a ma 1dm? Bone uma

macy o 1Kkg.

MHOYHOIU Y (OPMYIJIN IOHUIITABA]Y.

VYdeHuk Ha TabIM U3BOJM ocTaie hopmyIe.

Harnacutu na je 60Jp€ MEpUTH Macy AUPEKTHO BaroM, WM 3allPEMUHY Ha HEKH O] HAaUWHA KOje Cy Hay4HJIH,
Hero ux ojpehuBatu mo mperxonHuM dopMmynamMa U Ja ce oBe GopMylie ce KOPUCTE CaMO Y pellaBamby

m=pV, V=—.

TEOPHjCKHUX, alTd HE ¥ eKCIIEPUMEHTATHUX 3a7aTaKa.

3aBpPIIHHU Je0 Yaca

Kp03 IMUTamkba IIPOBECPUTH YCBOjCHOCT H3JIOKCHOTI I'paJiBa.

Jomahu 3amarak: 3amamm 5.10 u 5.13.

IIpoBepa ocTBapeHHX Ucxoaa

[IpaBuiHO MOpehane CyncTaniyje mo ryCTHHH Y 3a1aTOM IPUMEpY.
Tauno ommcana (1)I/I3I/I‘~IKa BCJINMYMHA I'YCTHUHA.

[Ipeno3naje Gpopmyiy 3a rycTuny.

[Ipeno3Haje OCHOBHY JeIMHHILY 32 TYCTHHY.

Tauno HaBoM PU3MYKE BEIUYUHE OJ] KOJHX 3aBUCH TYCTHHA.
HcnpaBHo omucyje Kako ce Mea I'yCTHHA MPU 3arpeBamy Tena.

EBanyanuja

Ja nmu cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

Jla 1 cy CBM y4eHHUIIM OWJTM aKTUBHH WJIA CaMO TI0jeTMHU?
Koje temkohe cy ce mojaBusne?

Kaxko cam ux permaBao(ia)?

Jla mu cam O0BOJbHO QuiekcubunaH(Ha)?

[ITa cam Morao(Jia) npyrauuje na ypaaum?

Jla mu cam ocTBapuo(Jia) MOCTaBJbEHE IUIbEBE?

Jla i ce Ha Yacy J1ecuiio yueme?

Ja mu cy yueHUI ocTBapuiu aedunucane ucxomae?

[lIta 1 kako nabe?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 53
HACTABHA TEMA I'yctuna
HACTABHA JEJUHULA I'yctuna Tena
THUII YACA MOHaBJbame, YTBphHBame, MpoBepa 3Hamka
METOJE PAJIA JIMjAJIONIKA, TEKCTyalTHA
ObJINIA PAJTA (pOHTATHH, UHAUBUIYATHA

HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

b U 3AJALIM YACA

[{uspeBu vaca cy:

— yTBphHBame U MpoBepa 3Hamka O TYCTUHH,
— TpUMEHA HayYeHOT Ha pelIaBame TEOPH)CKHUX 3a1aTaKa,
— TIIpOBEpa U OlieHa YCBOj€HUX 3Hama.

UCXOIN

Ha kpajy yaca yuenuk he OutH y cramy ja:
— JeduHHIIE TYCTHHY,
— Ha OCHOBY JIMMEH3Hja U Maca Tella yIopeIu BbUXOBe I'YCTHHE,
— Ha OCHOBY I'yCTHHE U Mace MPOLEHH U YIOpeIu 3alpeMUHe,
— npumemyje GopMyiy 3a I'yCTHHY,
— M3paxkaBa I'yCTHHY Yy OAroBapajyhuM MEpHUM jeIMHUIaMa,
— pemaBa pauyHcke 3aaatke (oxpelyje rycTuHy, Macy, 3alpeMHUHY U TEKHHY).

MEBYIIPEAMETHE KOMIIETEHIIHUJE:

— KOMIIETEHIIM]a 32 yUeHe,

— pan ca mojanuMa u uHpopmaljama,
— pemiaBame nmpobiema,

— KOMYHHKallWja.
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JlenoBu yaca AKTHBHOCTH HaCTaBHMKA AKTHBHOCTHU yY€HHUKa

YBOJTHU KoMeHTapuiie nomahu 3agaTax CITyIIajy ¥ 00pasiiaxy

TJIaBHU IIOCTaBJba NMUTAama, TPAXKHU OJ] YUCHHKA a | CIyIIajy, ONHUCY]jy, 00pa3iaxy, HaBoje
o0jacHe, HaBey MpHMEpE, YIIopese, pUMepe U3 CBaKOJIHEBHOT )KHUBOTA,
IPETBOPE M HAIMIIY BEIUYHHE, IOjMOBE, | ynopelyjy TycTHHE Ha OCHOBY Maca U
MepHe jeTuHHIe U popMmylie Koje ce 3alpeMurHa Teja, IpeTBapajy MepHe
OJTHOCE Ha I'YCTUHY jeauHuIe, 3aMucyjy
CIIyIIa, KOPHUTYje, TOMaXKe U BPEIIHY]e YHUTAajy TEKCT 3a/1aTKa, IPETO3HA]Y

npo0JieM, IPUMERY]y Hay4eHO,
3aIucyjy, pauyHajy, o0jalmaBajy
MOCTYIIAK U PEIICHE

3ajjaje yYeHUIIMMA pauyHCKe 3aJ1aTKe,
nudepeHIrpa 3aXTeBe KOju ce 0JIHOCE Ha
U3payyHaBame r'yCTUHE, IPOLIEHY Mace
Ha OCHOBY JIMIMEH3H]ja TeJla U J]aTe
I'yCTHHE, ynopehuBame rycTuHa

MOJICTHYE U 0Xpadpyje yIeHUKe Ha
AKTUBHO y4emnihe U MPUMEHY HayuyeHOT

IpaTH U BpeHyje

3aBpILHU HAaBOJM U aHAJIM3UPA €BEHTYyaJlHE IPELIKe | CIyllajy, o0pas3yaxy, IUTajy U 3alucyjy
y YYEHMUKHUM HCKa3uMa U NoHyheHum
pelemhruMa

3aj1aje nomahu 3a1aTak

TOK YACA

YBoauu 1eo yaca

[IponuckyroBatu nomahu 3aarak.

T'J1aBHM 1eo yaca

Kpo3 nurama u onrosope:
— TIOHOBUTH HAay4€HO,
— YTBpPAMTHU CTEYEHA 3HAA,
— TPOBEPUTH 3HAKHE YUEHUKA O CTEYEHHUM 3HamHMa, moceOHo u3 obnactu I'ycTuHa.

Ypaautu 3aaatak 5.2. OpequTy rycTHHY CyncTaHNuje unja 3anpemusa 520cm® uma macy 0.75 kg,

V. 0.00052m? m?3 cm?

Ypaautu 3aaarak. Tpaxutu o] yueHUKa Jla IPOLIEHE Macy Bazjyxa y coOu. TpakuTu Ja TyCTHHY Ba3ayxa

Halyy y ynioenuky (p =1.2 k_gs)’ a 3arpeMuHy co0e ofjpe/ie MpoIekhYjyhu ieHe TUMEeH3H]e.
m

Y4eHuK KOju WCjHO pelIn 3aJaTak, pauyHa MPOIEHhEHy 3alpeMUHy M3 3ajeJHUYKH MPOICHEHUX TUMEH3Hja cobe. AKO cy, Ha
npuMep IpoLemkeHe aumensuje a=12m, b=8m, ¢ =3m, rana je:

V =abc=12mx8mx3m =288 m?°

Jlpyru y4eHUK npolewyje Macy Basayxa: m= pV =1.2 k—% x288m3 =3456kg .
m
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Vpaaurtu 3apatak 5.5. TIpeo Teno uma ryctuny 2 ¢/cm®, a apyro uma macy 200 g u 3anpemuHy 500 cm?®.

Koje on mux nMa Behy ryCTHHY ¥ KOJIMKO IyTa?

m
Jenan ydeHuk onpelyje TycTHHY APYTOT Te€lIa p, = V_2 =0.4g/cm?,a JPYTH TPaskeHH OJTHOC:
2

m
Py = —2 -0.4g/cm?®. [IpBo Tenmo uma mieT myta Behy rycTuny.
2

Ypanutu 3agarak S5.1. ¥V nuctepuu 3anpemune 60001 u mace 7.5t npeBo3u ce OEH3UH r'ycTUHE

0.71 glem®. OxpemuTe CHITy KOjOM ITyHA LIMCTEPHA JeNYje HA XOPH3OHTAIHY TOJUIOTY.
VueHuk Koju 3Ha Ja Tpeba U3 IyCTHHE U 3allpeMHEH TEYHOCTH OIPEAUTH BeHy Macy, oapehyje je: my = ppV,,.

JHpyru yuenuk oxpelyje paxeny texuny: Q=(m, +my)g=_(m; +p,Vy) 9,
kg

3

Q= (7500 kg +710
m

%6 m3jx9.81kﬁ ~115.4 kN.
g

3aBpPIUIHHU J€0 Yaca

HpOI[I/ICKYTOBaTI/I CBCHTYAJIHC I'PCIIKE Yy U3PAaN 3a/JdaTaKa.

Jomahu 3amarak: 3amanm 5.11 u 5.15.
IIpoBepa ocTBapeHux ucxoaa

— Tauno nedunumie UMUKy BEIUUUHY I'yCTUHY.

— IlpaBuiHO opeayu ryCTHHE TENNa HA OCHOBY BbUXOBHMX Maca M 3allpeMUHa.
— Tauno nopenu 3anpeMHHe TeNa HA OCHOBY BbUXOBE MAce U I'YCTHHE.

— MHcnpasHo npumemyje hopMyIie 3a TyCTHHY Y 33aTUM IpUMepUMa.

— TauHO HaBO/IM OCHOBHY JEIMHMILY 33 T'YCTHHY.

— TayHo pelieHH jeTHOCTaBHY PauyyHCKHU 3aJallH.

EBanyanuja

— Jla nmu cam MoTuBHCao(J1a) YICHUKE 32 YUeHhe?

— Jla nu cy cBUM y4eHUIIM OMIIM aKTUBHU WA CaMO T0jeAUHH?
— Koje remkohe cy ce nojaBuie?

— Kako cam ux pemasao(ia)?

— Jla 1 cam noBOJBHO (priekcuOmnan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaam?

— Jla nu cam ocTBapuo(J1a) MOCTaB/beHe UIbeBe?

— Jla nu ce Ha Hacy qecuiio yueme?

— Jla nu cy y4eHHIIH OCTBapWIH JehUHUCAHE HCX 0 1e?

— Irta 1 kako name?
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHHUK

PA3PE/: VI PEJHU BPOJ YACA: 54

HACTABHA TEMA I'yctuna

HACTABHA JEJUHULA Cpenma rycruna tena. PenaruBHa KpeTama Tesna Kao nocieanna
pasnuKe y ’bUXOBUM I'yCTHHAMa

THUII YACA oOpana
METOJE PAIIA JIMjaJIONIKa, IEMOHCTPAIFOHA
OBbJIMIIN PAIA (bpoHTaTHU, TPYITHHA, UHIUBUAYATHH

HACTABHA CPEACTBA yIIOCHUK, TPAKTUKYM, IPUOOP MOTpeOaH 3a IeMOHCTpAIH]e

b U 3AJALIM YACA

Yno3HaBame y4eHUKa ca:
— TIOJMOM Cpefithe TYCTHUHE Tela,
— PpENIaTUBHOM KpeTamy Teja Kao MOCIEIUIIN Pa3IuKe Y lbUXOBUM I'yCTHHAMA.

UCXOIN

Ha xpajy yaca yueHnuk he 6utu y cramy na:

— pa3iHKyje XOMOT€Ha M HEXOMOT'€Ha Tea,

— Hanwuiue GopMyiy 3a Cpefiby I'YCTHHY,

— OIMIIe Kpe€Tame TCJIa KPO3 TCHHOCTH PA3JIMUUTUX I'YCTHHA,

— OomIuMIIe nmoHamamkbe TCYHOCTH PA3JIMYUTUX I'YCTHHA Y HCTIOCPCIHOM KOHTAKTY,

— HaBeje mpuMep Jiedema TeJa y TeUHOCTH UJIH racy,

— peanm3yje JeTHOCTaBHE IEMOHCTpAIl]e TINBaba U TOhEHA TeJa Y TCYHOCTUMA.

MEBYIIPEAMETHE KOMIIETEHIIHUJE:

— KOMIICTEHIIH]a 32 yUeHe,

— pajx ca mojanuma u nHbopmMarujama,
— pemraBame mpoodsema,

— KOMYHHUKallHja,

— capaama (y TOKy IeMOHCTpaIuje).
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Jlenosu yaca AKTHBHOCTY HAaCTaBHMKA AKTHBHOCTU yYEHHUKA
YBOJIHU aHanu3upa gomahm 3amarak CIIyIIajy, TOBE3Yjy ¥ KPO3 OATOBape

HUCTUYY OUTHO
MUTAkBUMA U TOTIUTAkbHMa
ycMepaBa MOHABJbAkE KJbyUHUX
[I0jMOBa KOJU C€ OJTHOCE HA TYCTHHY
CJIyIIa U BPEJIHYje

TJIAaBHU JOKYMEHTOBAHO H3JIaXe CITyIlIajy U3J1arame, HaBOJIe HCKYCTBEHE
(nedunMIIE TOjMOBE, HABOIU pUMepe, MOCTaBIba]y MUTAA
npuMepe, U3Boau GopMyIT . .
PHMEDE, A popuyary, YUYECTBY]Y Y IEMOHCTpaIijama, pare,
HarJamniaBa OUTHO...) .

OCMaTpajy, KOMEHTapHUIITy
W3HOCH 3aHUMJBHBOCTH . :

YOTIIIITaBajy, 3aKJby4yjy Jla KPEeTarmbe
nojiceha y4eHHKe Ha HCKYCTBEHA TeJa y TeYHOCTH 3aBHICH OJ1 TYCTUHE
3anaxkama TEYHOCTH
JEMOHCTPHPA, YKJbYUYje YUCHUKE Yy | 3aKJbydy]y O]l KOJUM yCIIOBHMA
JIEMOHCTpAIINje JI0J1a3H JI0 TUTMBaa, TOHCHA U

. nedemwa Tena
Ha OCHOBY JIEMOHCTpaIuja
MOCTaBJba MUTAkhA U HABOH PTajy U 3aIucyjy,
EHUKE J]a youaBajy, YOIIIlTaBajy u .
i Ay Jy. ¥ Iy OZIr0Bapajy Ha IMUTamka
3aKJbY4yjy O MOHAIIAKkY Teja y
TEYHOCTUMA PA3IIMIUTHX TYCTHHA, O
yCIIOBUMA ITMBaka U TOHEHA
Tena...
3aBpIITHU MOCTaBJbha MUTakA yCMEpPEeHa Ha CIIyIIajy ¥ OATrOBapajy
MOHaBJbame 0O0palheHnx cajpxaja .
pah Apa] 3aITHCY] Y
3anaje nomahu 3aaTak

YBoaHHU €0 Yaca

TOK YACA

Kp03 muTamkba U OAroBOpPEC NMOJACCTUTU YUYCHHUKEC Ha HAYUCHO O I'YCTUHHU TCJIaA.

I';1aBHM 1e0 yaca

a)

yibe

BOJIa

6)

pacrtBop

COIH Y BOJIN

cacraB U 0COOUHE.

Tpaxutu ox yueHHKa J1a J1ajy IpUMepe HEXOMOTEHUX Tella — CTOJMIA, KIbHra... U Ja KaxXy y KOM Cy Jely

HUj€ UCIYHHEH.

Jepunucatu XxoMoreHa Teja WM CpelIMHE KOJU UMajy CByJa HCTH

Jlatm mpuMep YHCTHX TEYHOCTH W FHbHXOBHX pacTBOpa, Ha TpUMED,
pactBop coiu wiu niehepa y Boau (ci. 5.10).

Jepunucatu HeXOMOreHa Tejla WM CPeANHE KOJ KOJUX MPETXOIHU YCIIOB

Hatu mpumep yspa uzHana Boje (ci. 5.1a).

rymrha. (Ctonuna je rynrha y aemy rae je rpahena ox reoxkha, Hero y neny rie je rpahena o apBera).

Jledunucaru cpeamy rycTuHy:

Psr =

m
vl
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Harmacutu na je 3a Tenmo cauumeHO O N JenoBa duje cy mace M;,M,,M,,..,M,, U 3aIpeMuHe

n'

V..V, .V,,...,V,, no peny, cpeama rycTUHA jeJHAKA:

m, +m, +m, +...+m,
p =
Y/ VAR VAR SR VA

HanomeHnyTH Kao 3aHUMJBUBOCT, KOjy HE MOpajy IaMTHUTH, /1a Cy HPOCTOP U BpeMe XOMOI'eHH.

[IpocTop je cByna uictu — TO 3Ha4M jaa he pe3ynaTar eKCIepuMEHTa OMTH MCTH OWJIO TZe Ja Ta M3BOIUMO.
Bpeme yBek MCTO MpOTHYE — MOTIYHO UCTH PE3YyJITaT MOPA JaTH CBAKU SKCIIEPUMEHT M3BEJCH OWIIO Kajia —
JlaHac, Ipe MIJIMOH T'OJIMHA, WU OWyIo Kana y OyayhHocTy.

HapaBno, y o6a ciydaja ycloBU eKCliepUMEHTa MOpajy OUTH HUCTH — HE MOXKE C€ jeJaH U3BOAUTH Ha
Meceny, a npyrm Ha 3eMJbH. JeIMHAa pasziuka MOXKe OWTH y BpPEeMEHY HU3BOheHma M MeCTy H3Bolhema
eKCIIepUMEeHTa y (Ipa3HOM) POCTOPY.

[TonceTnTn yueHuke Ha 1ojaBe Koje cy BepoBaTHO Beh BUIEIN M JEMOHCTPUPATH HEKE OJ1 FHhHX:

— Tena 4mja je ryctuHa Beha oJ IyCTHHE TEYHOCTH ce Kpehy HaHmXKe (TOHY) Kpo3 Te4HOCT (MeTaiHa
KYTJIMIA, KA0 U CBakKa Jpyra Koja uMa ryctuHy Behy oj Bozie, TOHE KpO3 BbY).

— AKO ce cuna Bojia IpeKo yJba y Yaliy oHa he ra HOTUCHYTH Ha CBOjY MOBPUIMHY.

— Tema 4yuja je TyCTHHAa Mama OJf TYCTUHE TEYHOCTH ce Kpehy Kpo3 by HaBWIe, U3pamajy WIH
UCIUTMBaBajy, (IpBO y BoaM, Mexypulin Bazayxa y BOIH KOja KJbyda.

— CinYHO je TOoHAIIamke Tella M y racoBuMa, caMo INTO Cy peTKa Tejla YHja je TyCTHHA Mamba Ol
T'YCTHHE raca Jja Ou ce KpeTaya HaBHIlIe y racy (JJOBOJbHO HaJyBaH OaJIOH IOJIIKE CE y Ba3IyXy).

HOJICGTI/ITI/I YUCHHUKEC IITa je J'IC6,Z[CHE>€ TCJIa 'y TCUHOCTH HIIN
r racy — T€JIO OCTaHC Ha MCCTY i€ ra CTaBUMO — HUTHU TOHC HUTHU

n3pama.
4yHCTa

BOTA Jlatn mpumep — HEKHM Mexypuhu camyHHIlE Kpo3 BaszayX ce

CliaHa Kpehly HaBWIe, HEKH HaHIKeE, JOK IOjeMHH Je0ae HEKO
g BPEME.

! JleMOHCTpHpaTH U 00jaCHUTH TOHCHE, JICONCHE U U3Pamhabhe
jajera y BOJH y KOjOj Ce€ pacTaBpa co.

JleMoHCTpHpaTH U 00jaCHUTH:

— TCEYHU CCHJBUY,

MOHAIIamk-E CYBOT Tpokha y KUCenoj BOIH,

MOHAIlIAak€ MaHJapuHe, JUMYH WM HapaHye ca u 6e3
KOp€ y BOJIH.

[luratu ydyeHuke 1ITa JOBOAM JIO0 TIOKpETama Tela.
OuekuBaHU OJITOBOP: JEIOBAKE CHIIA.

Kazatn nga he y cemMom paspeny yuuTd O cujama Koje
JIOBOJIE /IO HABEJICHUX KPETama.

3aBpPIIHHU J€0 Yaca

Kpo3 nurtama mpoBepUTH YCBOjEHOCT U3JI0KEHOT TPaIuBa.

Jlomahu 3amarak: 3amarak 5.21.
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IIpoBepa ocTBapeHHX UCX0aa

— YV nonyheHum npumeprMa UCIIPaBHO U3IBOjeHa XOMOI'€Ha Tea.
— Ilpeno3nara ¢popmyna 3a cpemby I'yCTUHY Tea.

— HcnpaBHo HaBeleH cMep KpeTama Tejla yHyTap TEUHOCTH.

— Hasegenu no6pu npumepn nedaema Tena y TeYHOCTH UITH racy.
— TauHo U3/1BOjeHH IPUMEPH TUIMBAHA U TOHEHHA TEJIa y TEUHOCTH.

EBanyanuja

— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?

— Jla nu cy cBM y4eHULIM OMJIM aKTUBHU WK CaMO TOjeAUHH?
— Koje temkohe cy ce mojaBuine?

— Kako cam ux pemasao(ia)?

— Jla mu cam 1oBOJBHO (priekcuOmnan(Ha)?

— IlIta cam morao(J1a) mpyraunje 1a ypaaum?

— Jla i1 cam ocTBapuo(Jia) MoCTaB/beHE IIUIJbEBE?

— Jla i1 ce Ha Yacy JeCUiIo yueHme?

— Jla nu cy y4eHHIM OCTBapuiIH nepUHUCAHE UCXO0Ie?

— Ilra u xako game?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJIHU BPOJ YACA: 55
HACTABHA TEMA I'yctuna
HACTABHA JEJUHULA Cpenma rycruHa teia
THUII YACA MOHaBJbame, YTBphHBame, MpoBepa 3Hamka
METOJE PAJIA JIMjAJIONIKA, TEKCTyalTHA
ObJINIA PAJTA (pOHTATHH, UHAUBUIYATHN

HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

Wb U 3AJIALIA YACA

[lnspeBu vaca cy:

— yTBphUBame U POBEPA 3HaA O TYCTHHH,
— TpUMEHA Hay4eHOT Yy pellaBamy TEOPHjCKUX 3a]aTaKa,
— TIpoBepa U OlIEHA YCBOJEHUX 3HambA.

UCXOIN

Ha xpajy yaca yuenuk he 6utu y cramy na:

— HaBeJle IPUMEP XOMOTEHOT X HEXOMOTEHOT TeJla Y HEMTOCPETHOM OKPYKEmY,

— 00jacHM y KOJUM CHUTYyalldjaMa C€ U3padyHaBa Cpe/imha I'yCTHHA,

— KOpHCTH (POPMYITY 32 CpPelliby TYCTHHY,

— HaBeJIe MpUMepe TIOHAIIAKE jeTHOT UCTOT Tejla Y TSCUHOCTHMA PAa3IMUYUTUX T'YCTHHA,

— peanm3yje JeTHOCTABHE JIEMOHCTpaIije KojuMa he MiIycTpoBaTH MINBakE U TOMHEHE Tea,

— TIperno3Ha CTame Je0emha Tela y TSYHOCTH UITH Tacy Y HETIOCPETHOM OKPYKEmY,

— OIHUIIE KaKO MOXE J1a IPOBEPH J1a JIX je jaje cBexe (jaje v Cya ca BOJIOM),

— peliaBa padyyHCKe U IpoOJIeMCKe 3a/laTke (M3payyHaBa I'yCTUHY, CPElbY T'YCTUHY, yHopehyje
T'YCTHHE...).

MEBYINPEIMETHE KOMIIETEHIIUJE:

— KOMIIETEHIIM]a 32 yUeHe,

— pan ca mojanuMa u uHdopmaljama,
— pemiaBame npobiema,

— KOMYHHKAalIH]a,

— capaama (y TOKY IeMOHCTpaIuje).
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JemoBu yaca

AKTHBHOCTH HacTaBHHKA

AKTHBHOCT YYCHHKA

YBOJHU KOMeHTapuiIe fomahu 3agarak CITyIIajy U KOMEHTApUIIly pelIeHh-e 3a1aTKa
UCTHYE IIUJb Yaca U cajpikaje koje he
IIOHABJHATH

IJIaBHU N0CTaBJba NMUTamka, yryhyje Ha MuTama | CIIyIIajy, YUTajy TEKCT, Pa3MHUILIBAjy U
M TECT 331aTKE Y MPAKTUKyMy 00JIacT | TOBE3Yjy, IPUMEY]y, OroBapajy,
['yctuna 3anucyjy
Tpaku O]l yYEeHHUKa Ja ONUIly, 00jacHe | HaBoJle MpUMeEpe, OMKCY]y U 00jalllbaBajy,
WIY HaBey IpuMepe .

NaXJbUBO YMTA]y TEKCT 3a/1aTaKa,
npatu, KOMeHTapuiie, oxpabpyje u Iperno3Hajy npobiem, moBe3yjy ca
BpeIHYje HAy4YEeHUM, KOPHCTE U KOMOUHY]Y
. opMyIie, padyHajy, IPaBUIHO 3aIMUCY]y U
mudepeHIpa 3axTeBe KOju ce 0IHOCe (bopmysre, patynajy, p Yy
oOpaznaxy peniema

Ha KOHKPETHE pauyHCKe 3a/1aTKe U3
NpaKTHKyMa, MOTHBHUIIIE YYEHHUKE Ja Y
nrro Behem Opojy paje 3a1aTke ucrpen
Tabie
paTH, TOMaXKe ¥ BPEIHYje
HaJlamasa NpUMEHy Hay4eHOT

3aBpUIHU KOMEHTapuIIe UCcKa3zaHe MpoljeMe o | U3JIaXy MOTelKohe Ha Koje Cy HauIllIn

CTPAHC YUCHHUKA

3aj1aje nomahu 3a1aTak

3anucyjy

YBoauu 1eo yaca

TOK YACA

[IponuckyroBatu foMahu 3aarak.

T'J1aBHM 1eo yaca

Kpo3 nurama u onrosope:
— TIOHOBUTH HAay4€HO,
— YTBpPAMTHU CTEYEHA 3HAA,
— TPOBEPUTHU 3HAKE YUYEHUKA O CTEYCHHUM 3HambHMa, oceOHOo U3 obsactu I'ycTuHa.

YpanuTtu 3aaatak 5.5. [TpBo Teno uma ryctuny 2@/cm®, a gpyro uma macy 200¢ u 3ampemuny 500 cm®.

Koje ox wux uma Behy rycTuHy U KOJUKO 1yTa’?

m
Jenan yuenuk onpelhyje rycTuHy Apyror Teina p, = V_2 =0.4g/cm®,a JIpyTU Tpaske€HH OJIHOC!

2

m
Py = —2 = 0.49/ cm?. [IpBo Teno uma met mmyra Behy rycTuny.

2

VYpaautu 3aaarak 5.7. Y crakieny MeH3ypy je Hacyto 150ml Boge u 200ml yipa. Onpenute cpeamy

TYCTHHY TEUHOCTH y MeH3ypu. I'ycTiHe Bozie u yiba n3Hoce 1g/em® u 0.9 g/em®, no peny.
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JBa yueHuka oapelyjy mace gBe TeuHocTu: My, = pyVy, 1 My = pyVy.

m, my+m Vy +pyV
u My +my AW EPNVY 043 —9 _ga3 XY

Tpehu yuenuk oapelyyje cpeamy r'yCTUHY: =—= , = —.
pehu yu pebyje cpenmwy rycTuny: pg vV, " Vy iV, Pst Vy Vg o’ 3

Vpaaurn 3apatak 5.5. TIpeo Teno uma ryctuny 2 g/cm®, a npyro uma macy 2009 u 3anpemuny 500 cm?®.

Koje on mux nma Behy ryCTHHY U KOJIMKO IyTa?

. m
Jenan yuennk onpehyje rycTuHy Apyror tena p, = V—2 =0.4g/cm®, a apyru Tpaxenn oHOC:
2

m
Py = 2 O.4g/cm3 . I[IpBo Teno mma et myra Behy rycTuny.
2

VYpaaguru 3agarak 5.1. Ha enactuuny onpyry je okaueHa koga y o0unKy mynbe kouke Mace 4009 u

crpanuiia 8CM. Y kody ce HaHje yJbe TaKo Ja ce MCTerHyTocT onpyre nmoseha 3a 60 %. Konuka je nyouna

yba y kodu? 3anemaputn n1e61puHy 3un0Ba kode. I'yetuna yma je 0.9 glem .

VYdeHUI® Koju 3Hajy [1a Cy Y pPAaBHOTES)KH €JIACTHYHA CHJIA ONIPyTe M TEKHWHA TeJa PellaBajy IPBH 10 3a7aTKa y JeIOBAMa WITH
OJIjeTHOM W Hajla3e MaIly yiba:

m, g =kAl,, (m, +m,)g =kAl, =1.6kAl;, m, =0.6m, .

0.6m;

pa

VueHHK KOjU SHA Ja II0BEXe BUCHHY YJba Ca MAacOM 3aBpILiaBa 3aJaTak: M, = pa’h, h= ~4.17cm.

3aBpIIHHU 10 Yaca

ITpoauckyTOBaTH €BEHTYaAIHE TPEIIKE y U3paau 3a/1aTaKa.

Jlomahu 3amarak: 3amarak 5.22.

HpOBepa OCTBApPECHHUX HCXO0/A

— MHcnpaBHo HaBesieH pasiior yBohema cpeibe I'yCTHHE.
— TauHo penieHH jeJTHOCTaBHU U MPOOIEMCKH 331a1lH.
— TauHO onKcaHO KpeTame Tela y pa3IuuyUuTHM CpeIHHaMa.

EBanyanuja

— Jla 1 cam MoTuBHCao(J1a) YICHUKE 32 YUeHhe?

— Jla i cy CBM y4eHHUIIM OWJIM aKTUBHH WJIA CaMO TIOjeTHHU?
— Koje remkohe cy ce nojaBuiie?

— Kako cam ux pemasao(ia)?

— Jla 1 cam 1oBOJBHO (priekcuOmnan(Ha)?

— Ilra cam Morao(Jia) npyrauuje na ypaaam?

— Jla nu cam ocTBapuo(J1a) MOCTaB/beHe UIbeBe?

— Jla nu ce Ha yacy Jecuiio ydeme?

— Jla nu cy y4eHHIH OCTBapWiIH JeuHUCaHe Hexoie?

— Irta 1 kako name?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 56
HACTABHA TEMA I'yctuna
HACTABHA JEJUHULA OnpehuBame ryctune uBpetux tena. OnapehuBame rycTUHE TEYHOCTH
MepemheM beHE Mace U 3alpeMuHe.
THUII YACA oOpana
METOJE PAIA JIMjaJIoNIKa, TEMOHCTPAIOHA, IPAKTUYaH paj
OBbJIMIIN PAIA (bpoHTaIHH, TPYITHHA
HACTABHA CPEJACTBA YIIOCHUK, TPAKTUKYM, Bare, MEH3ype
OUJb U 3AJALIN YACA
Yno3HaBame YYCHHKA Ca HAYMHOM ojipeljuBarba I'yCTUHE YBPCTHX Tela M TEYHOCTH MEPEHEeM heHE Mace U
3anpeMHHE.
ncxoau

Ha kpajy yaca yuenuk he 6utu y cramy aa:

— HaBeJle HEOXOJIaH MPHOOP 32 MEPEHE 3aIpeMUHE TeJla HETIPaBUHOT 00JIHKa,
—  ONWIIE MOCTYIaK MEpPeHha Mace TEUHOCTH.
— Ha OCHOBY pe3yJiTaTa Mepema Mace U 3alpeMHHE TEUHOCTH H3padyyHa T'yCTUHY

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIIETEHIIMja 32 yUeHe,

— paj ca noganuMa u uHdopmarmjama,

— pemraBame mpoodiema,
— KOMYHHKallH]ja,

— capaama (y TOKY IeMOHCTpaIuje).
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JenoBu yaca

AKTHBHOCTH HACTaBHUKA

AKTHBHOCTH YYEHHKA

YBOJHHU TUCKYyTYyje nomahm 3aarax, CIIYIIAjy ¥ YYECTBY]Y Y AUCKYCH]H,
a3MHUIILBA]Y, TTIOBE3Y]Y, IPUMEHY]
[OCTaBJba MUTAKA, HABOIU p )y, A MM
Hay4eHO, O/Ir0Bapajy
npuMepe, MOACTHYE YICHUKE Ha
NpUMEHY Hay4eHOT | mojceha ux
Ha TI0jMOBE 3allpeMHHE, Mace,
T'YCTHHE U CPEIIEhE T'yCTUHA
TJIABHU TPaXU O]l yUSHUKA (J1a HANUILY, | CIIYINajy, pa3MHUIIBAjy, 3aMUCY]y, HABOJIE,
dbopmysy 3a TYCTUHY, HaBEY oOjammaBajy
npubop 3a oapehuBame rycTuHe . .
Proop 7ipch y > | ogroBapajy Ha UTama, mojacehajy ce u
o0jacHe MOCTYIaKOM MepeHba . .
o0jalmaBajy orcer U TAaYHOCT MEH3Ype U
Mace)
Bare
Kpo3 nuTama nojceha yuenuke .
pa3MHUIILIBAjy, KOPHUCTE UCKYCTBO ,
Ha OIICET Bare M MEH3ype, HAYMH . .
OJIFOBAPajy U 3aKJbyUyjy O HAYMHY MEpeHba
Mepema 3alpPEeMUHE TEUHOCTH U
Mace TeYHOCTH
YBPCTOT TeJIa HEMPABMIIHOT
06IHMKa CJIYIIAjy ¥ IOCTYIIA]y 10 HHCTPYKIHjama,
JIOTOBapajy ce y OKBUPY IpyIe, Mepe
NUTalkbUMa HABOH YUCHHUKE Ha pajycey PY TPYTIE, MEPE,
3ammucyjy, KOPUCTE aJIeKBaTHY GOpMYITy U
3aKJby4aK O HAYMHY MEPCHa Mace .
pauyyHajy TYCTHHY TEYHOCTH
TEYHOCTHU
Ha OCHOBY JTOOMjEHOT pe3yJiTara 3a TyCTUHY
JIeNIA yUYeHUKE y TpyIe, U3HOCH .
. nmpoHanase y Tabenu oAroBapajyhy TeuHoct
3aXTEBE M JIaje YIyTCTBa (Mepe
3aMpeMuHy U Macy TEYHOCTH,
U3pavyyHaBajy I'yCTHUHY)
3aBpIITHU MOCTaBJba MUTAKkA U POBEPaBa pa3MUIILIBA]y U OJrOBapajy

YCBOJEHOCT HOBUX I10JMOBa

3ajaje MpakTU4aH 3aJaTaK U
3a/1aTaK U3 MpaKTUKyma

3amnmucyjy

TOK YACA

YBoaHu €0 yaca

[IpoauckyroBatu nomahu 3aarak.
Kpo3 murama u oAroBope moCETUTH YUEHUKE O MacH, 3alIPEMUHU, TYCTHHHU U CPENIEb0] TYCTUHH Tea.

I';1aBHM 1e0 yaca

yquI/IKa Ha Ta6.]'H/I IINIIC (1)OpMyJIe 3a FYCTI/IHy.
p - V ’ psr - V .

[Tutatu yyenuke: lllta je moTpedbHO M3MEpUTH @ OM Opeanu rycTuHy Tena. OueknuBaHu oAroBop: Macy u
3alpEMUHY.

Jenan yueHHK o0janrmaBa HAUUH MEpEHha Mace — BaroM.

Kpo3 nurama u 0AroBpe MOJCETUTH YYEHHKE YeEMY Cy jeTHAKU OICET M TAYHOCT Bare — OIICEer MHIIE Ha Bary,
a TAYHOCT j€ jelHaKa MacH Hajamer Tera Win KOpaky Mocieame Hudpe Ha qUCIIIe]y.
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IIuratu YYCHHUKEC KAaKO CC MOXKC U3MCPUTHU 3allpCMUHA TCJIa. Kp03 nuTamba U OAroBOpe MOACCTUTU YYCHUKCE
Ja 3arpeMuHa YBPCTOI TCIa MOXKE ouTH oz[peheHa Ha J1Ba HAYMHA:

— 3anpemHHA Tela MPAaBUIHOT OOJIMKA — MEPEHEM HETOBHX TUMEH3HMja MHCTPYMEHTHMA 33 MEpeHe

TyKUHE.

— 3ampemuHa Tella HEMPAaBUJIHOT 00JIMKa, oMoy MEH3ype, WK MPEJIMBHOT cyAa U MeH3ype (ci1. 2.9 u

2.10).

ml

-
4]
(=]

4

100

Kpo3 nurama u oAroBpe MOACETHTH yYEHUKE YeMY CY jeIHAKH OICEr M TAa4HOCT
MEH3ype — OICer NHIIE Ha MEH3YpH, a TA4HOCT j€ jeJHaKa BPEIHOCTH HajaMmber
HOJICOKA.

[TonceTuT yueHuke J1a je 3apeMuHa raca je jeJJHaKka yHyTpalllib0j 3alpeMUuHu cyaa
y KOME ce HaJla3H.

Kpo3 nurama 1 0AroBope HaBECTH YUEHUKE Ha 3aKJbydak Jla ce Maca TEYHOCTH MEpH
3ajeqHO ca MacoMm MeH3ype (M ) y K0joj ce Hanasu, a ce ol Te Mace Ojy3uMa Maca

MmeH3zype (m, ).

[TomenuT yaeHuKe 1Mo Tpynama mpeMa pacrioiokKuBOM Opojy Bara U MeH3ypa.
TpaxuTu na nu3mepe 3anpemMuHe oapelheHe KoJMurHe HEMo3HATe TEYHOCTH Y MEH3YPH.

Tpaxkutu na u3mepe Macy MEH3ype U BOJIE Ca MEH3YPOM U OJpeZie Macy TEYHOCTH (CIL.
5.5).

m, = (150.54-50.23)g =100.31g .

Tpaxutu o ydeHUKe Jja U3payyHajy TYCTUHY TEYHOCTH.

& Ha mpumep:
. | | _ ,_m_10031g_ 0.10031k§1 =1ooo.31k—% leOOk—%.
V. 100ml  0.0001m m m
£5023, | | isosy,
O o0 O oo0o0 IMutatn yueHMKa Koja ce TEYHOCT Haja3W y MEH3YpH:
 — | | — | — |

3aBpPUIHHU 10 Yaca

OuekuBaHM OJITOBOP — BOJIA.

Kpo3 nurama npoBepuTH YCBOjEHOCT U3JI0KEHOT TpaiuBa.

Harnmacutn yYdCHUIIUMaA 1a he TYCTUHC TCJIa MCPUTH U HA BexkOama.

Jomahu 3amatak: Yuenunu Tpeba Aa mpema rycTuHU (on HajBehe ka HajMamoj) mopehajy HajMame mer
MaTepHjaia Koje uMajy y IToMahMHCTBY M HaBely TeJO Koje je ol mux carpaheHo. Ha mpumep: 3maro
(makurt), TBOXKNE (€Kcepr), ATyMUHH]YM (TamHUp), CTaKIo (TIpo30p), BOJa, APBO (Bpara), Ba3ayX.

3agarak 5.24.

IIpoBepa ocTBapeHHX UcxXoaa

— TauHo HaBeZIeHU €JIEMEHTH PUOOpa 3a MEPEHE 3aPEMHUHE Tella HEITPABHITHOT 00JTHKA.
— KopekTHo omnucaH nocTynak Mepema Mace TEYHOCTH.
— Tauno HanucaHa GopMyJIa 3a U3pauyyHaBamkE I'yCTUHE
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EBanyanuja
— Jla i1 cam MoTuBHCao(J1a) YICHUKE 32 YUCHe?
— Jla i cy cBM y4eHHIIM OWJIM aKTUBHU MJIM CaMO TIOjeIHH?
— Koje remkohe cy ce nojaBuiie?
— Kako cam ux pemanao(ia)?
— Jla nmu cam noBoJBHO (priekcuOmnan(Ha)?
— IlIta cam morao(J1a) rpyraduje 1a ypaaum?
— Jla i1 cam ocTBapuo(Jia) NOCTaB/bEHE IUIJbEBE?
— Jla i1 ce Ha Yyacy JeCUiIo yuerme?
— Jla i cy ydeHuI ocTBapwii aeuHuCaHe ucxoe?
— Ira u xako game?
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHHUK

PA3PE/: VI PEJHU BPOJ YACA: 57

HACTABHA TEMA I'yctuna

HACTABHA JEJUHULA OnpehuBame rycTune uyBpeTux Tena. OapehuBame rycTuHe TEYHOCTH
MepemheM BbeHe Mace U 3alpeMUHe.

THUII YACA MIOHaBJbae, YTBphHBame, MpoBepa 3HambA
METOJE PAJIA JIMjAJIONIKA, TeKCTyalTHA
OBbJIMIIN PAIA (GbpOoHTaTHU, UHAUBUIYATHU

HACTABHA CPEACTBA YIIOSHHK, TPAKTHKYM

Wb U 3AJIALIA YACA

[nspeBu vaca cy:
— yTBphHBama 1 MPOBEPa 3Hama O TYCTUHU U leHOM MEpemY,

— [pUMEHa Hay4eHOT Ha pelIaBambe TEOPUjCKUX 33/1aTaKa,
— TIpOBepa U OIleHa YCBOj€HMX 3Hama.

ncxoamn
Ha xpajy yaca yueHnuk he 6utu y cramy na:

— pelaBa KBaJIMTaTHUBHE U payyHCKe 3amaTke (oapehuBame 3ampemMuHe Tella HEMPaBHIIHOT OONMKa U
onpehuBame Mace TEYHOCTH,

— OIKCyje YCIIOBE O] KOjuMa ce TeJIO y TEYHOCTH Kpehe HaBuIlle Wil HaHUKeE.

MEBYHNPEIMETHE KOMIIETEHIIUJE:

— KOMIIETEHIINja 32 yUeHe,

— pajx ca nojaruMa u nHdopmarmjama,
— pemraBame mpoodiema,

— KOMYHHKallH]ja,

— capaama (y TOKY IeMOHCTpaIuje).
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JenoBu yaca

AKTABHOCTH HACTaBHUKA

AKTHBHOCTH yYEHHKA

YBOJIHU KoMeHTapuie nomahu 3amatak CIIyIIajy ¥ KOMEHTaPHIILY
TJIaBHH II0CTaBJba MHTaka, HABOIU CIyIIajy, pa3MUIILbajy, MOBE3Y]y, IPUMEHY]Y,

npuMepe, TPaku 00jalImkbemba o0janrmaBajy v 0iroBapajy

MpaTH, TOMaXKe U BpeAHYje cJe/ie UHCTPYKIIH]E, MaKJbUBO YUTA]y TEKCT
3aJ1aTKa, MPEIo3Hajy Ipo0jIeM, IPUMEHY]

HarJamana OUTHO a » 1P Jy 1p » 1P Yy
Hay4eHO, KOPHUCTE MOJaTKe U3 Taberne u

3a/laje 3a/1aTKe yICHUIIMMA 13 KOMOWHY]Y HX, IOpeJie U 3aKIby4y]y,

IPAaKTHKYMa, ycMepaBajyhu ux Ha aHAIM3UpPajy, KOPUCTE aJicKBaTHE GopMyIie,

IMPpUMEHY CTCUCHOI' 3Halka IPpu paquajy U U3JIAXY pellemha

IUXOBOM pellaBamby

MIpaTH U BpelHyje

3aBpITHU aHaJIM3KMpa HaBeJICHE IpodiieMe HaBOJIC MOTEIIKOhe y perraBamy 3a1aTaKa,

3anaje nomahu 3aaTak

Tpake A0JaTHA 00jalllkbeha

3aIUCY]y

TOK YACA

YBoaHHU €0 Yaca

[IpoauckyroBaru fomahu 3aiarTak.

I';1aBHM 1e0 yaca

Kpo3 nurama u ogrosope:
— IIOHOBUTH HAY4Y€HO,
— YTBPAMTHU CTE€UECHA 3Hama,
— TIPOBEPHUTHU 3HAHE YUEHHKA O CTEYEHUM 3HambHMa, oceOHo n3 obnactu ['ycTuHa.

Vpaautu 3agarak 5.4. Ejena je u3Mepuiia Macy mpasHe MEH3ype U MeH3ype y Kojy je Hacyma 300 ml coxka.
Kounuka je ryctuHa coka ako cy momeHyTe Mace usHocwie 251.2g u 522.5g, no peny?

mp —my _ 27139 z0.904%=9o4ﬁ.

V. 300cm? cm m?

p:

Ypaaurtu 3agarak 5.6. Y meH3ypy HanmymeHy ca 250ml Boje ypoHH ce Kyrja HallpaBJbeHa O] TBOXKha.
ITpu TomMe ce HUBO Bozie y MeH3ypH noaurae Ha 350 ml. M3pauynaTtu rycTuny reoxlha ako Maca Kyrie
n3Hocu 780g.

Jenan yuenuk oapelyje 3anpemuny kyrie V =V, —V;, a ipyTu meHy r'yCTHHY:

m m 0.78kg kg
L. = ~=7800—-.
V. V,-V; (0.00035-0.00025)m m

P

Tpaxkutu of ydeHuKa J1a, Kopuctehn Tabeny ca rycTuHama tena, nwim cehajyhu ce nemoHcTpanmja, oapee mo 18e KoMOWHAIH]e
TEYHOCTH WJIM I'aca M YBPCTOT Tella 3a KOje BayKH Ja ce Teo Kpo3 (uayun kpehe HaBuIe 1 HaHMXKE.

Ha npumep: a) HaBumre — npBo rycTiHe Mame 0J1 KpO3 aJIKOXO0J1, OMII0 Koje IBPBO KPO3 BOAY, jaje Kpo3 BEOMa 3aCOJbEHY BOAY,
Hapaxija ¥ Kopa HapaHIie Kpo3 BOLY...

6) Hanmxe — kpo3 ankoxou ApBo ryctuHe Behe o, Kpo3 BOJy M aIKOXOJI allyMUHH]jyM, TBOXKI)e, jaje, oJpyITeHA HapaHa ...
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. kg : kg
Cymcranimja ['yctuna ) Cyncrannuja | I'yctuna )
AT G EE) 000000001 | Amymmmmjym 2700
pucunu ox 100 km '
Baznyx Ha coOHOJ
oko 1.2 I'Boxhe 7800
TeMIIepaTypu
Ankoxo 800 Kupa 13 600
HpBo oxo 800 3naro 19 300
Bona 1000 IImatuna 21 400
Ciana Bozga 1030 Jesrpo Cynua 150 000

3aBpPIUIHHU J€0 Yaca

HpOI[I/ICKYTOBaTI/I CBCHTYAJIHC I'PCHIKEC Y U3PpAaU 3aJidaTaKa.

Jlomahu 3amarak: 3amarak 5.26.

IIpoBepa ocTBapeHHX Ucxoaa

— BpennoBame pa3IUYUTHX HHUBOA MOCTUTHYha HAa OCHOBY TAayHUX OJroBOpa Ha audepeHIrpaHe
3aXTeBE y OKBUPY PauyHCKOT 3aJaTKa.

— HcnpaBHO HaBeneHa KOMOHMHAIMja Tela M TEYHOCTH IMOJA KOjUMa J0Nla3u A0 KpeTama Tela y
Ha3HA4Y€HOM CMEpY.

EBanyanuja

— Jla 11 cam MoTHBHCA0(J1a) YICHHKE 32 yUeHe?

— Jla 1u cy cBM y4eHHMIIM OMIJIM aKTUBHU WJIM CaMoO T0jeAHHH?
— Koje Temkohe cy ce nojaBuie?

— Kako cam ux pemasao(ia)?

— Jla 1 cam 1oBOJBHO (priekcuOmnan(Ha)?

— Ilra cam Morao(J1a) npyrauuje na ypaaum?

— Jla i cam ocTBapuo(Jia) MoCTaB/beHE ITUIJbEBE?

— Jla nu ce Ha 4acy qecuiio yueme?

— Jla mu cy ydeHUI ocTBapmin aehuHUCaHEe ucxoe?

— IlIra n kako naswe?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 58
HACTABHA TEMA I'ycruna
HACTABHA JEJUHUIA OppehuBame rycTuHe YBPCTUX Tela MPABUIIHOT U HEMPABUITHOT
o0nuka
THUIT YACA nabopapTopHjcka Bex0Oa
METOJE PAIA JIMjaioNIKa, MPaKTU4aH pajl
OBbJIMIIN PAIA paza y napoBuMa WM rpyrnama
HACTABHA CPEJICTBA HaBeJIeHa Y JIeTaJbHOM YITYTCTBY 3a U3paay BexkOe y MPAKTUKYMY

HOUJb U 3AJTALINA YACA
VY muspy oOHaBJbawka U yTBphUBamba 3HaWba U CTULakba yMema y odnactu ['yctuna:

— U3MEPHUTH I'yCTHHE UBPCTHUX TeJa MPABUIHOT U HEMPABUIHOT O0JIHKa,
— TPaBUJTHO MPEJICTABUTH PE3YJIATaTE MEPLHHA.

ncxoamn
Ha xpajy yaca yueHuk he 6utu y cramy na:

— OJpenu 3alpeMHUHY MPAaBUIHOT T€OMETPH]CKOT TeJla MEPEHEM HhErOBUX TUMEH3H]a,

— TabenapHO NpUKaXe pe3ylTaTe Mepema M Ha OCHOBY HHX M3pauyHa Cpellby BPEIHOCT MEpeHe
BEJIMYMHE,

— OJpeNu 3alpEeMHUHY Tejla HEMPABUIHOI F€OMETPH)CKOT 00JIMKA MEH3YPOM,

— HM3MEpH Macy Teja Barom,

— TPOLEHM IPELIKE MEPEHA Mace U 3alIPEMHUHE

— Ha OCHOBY J100MjE€HUX BPETHOCTH Mace U 3allpeMUHE OApEaN TYCTUHY Tela,

— TabenapHO MPHUKaKe pe3ysTaTe Mepema.

MEBYINPEIMETHE KOMIIETEHIIUJE:

— KOMIIETEHIIH]ja 32 yUeHe,

— pan ca mojanuMa u uHpopmaljama,
— pemiaBame nmpobiema,

— KOMYHHKallWja,

— capajma.
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HCJ'IOBI/I qaca AKXTHBHOCTH HacTaBHHKA

AKTHBHOCTH YUCHHKA

YBOOHHU HUCTHNYC INJb BEXOE

YIIO3HAj€ YUEHUKE Ca TOKOM
peanu3anuje Bexoe

CIIyIajy ¥ TIOCTaBJbhaj]y MUTamka

[JIaBHU Jaje MHCTPYKIHje, ymyhyje yueHuKe Ha
TEKCT BexOe
¢dbopmupa rpyne
MoMaxke, ycMepaBa, Jiaje Jioj1aTHa
o0jammerma

IIPaTu U Bpe/iHyje

CIIYIIa]y, MOCTYIA]y O
WHCTPYKIMjaMa, TTaXXJbUBO YUTAjy
VIIYTCTBO, YIIO3HA]y CE ca MPHUOOpoM,
JIOTOBapajy ce u capal)yjy y OKBUPY
rpymne

Mepe, 3alucyjy nojaTke y Tadbeny
padyHajy 1

U3BEILTaBajy O 1001jeHUM
pe3yaTatuma, KOMEHTapHIITy

3aBpIIHK | M3HOCH yTHCKE, KOMCHTapHIIE
noTemkohe yKOJIMKO UX je Onio

U3HOCE CBOj€ YTUCKE U
KOMEHTapUILy

TOK YACA

JlerasbHa ymyTCTBa 3a U3BOheme BexOe U HauuH o0pajie pe3yiaTara Mepema J1aTu Cy y MIPaKTUKYyMY.

IIpoBepa ocTBapeHHX Ucxoaa

— Tloka3zaHa OJATOBOPHOCT MpeMa YYeCHHIIMMA U CPECTBUMA 32 PaJl.

— KopekTHo onmcaH Tok 1abopaTopujcke Bexoe.

— HcnpaBHo oapehena 3anpeMuHa Tena IpaBUIIHOT T€OMETPUJCKOT 00JIMKaA.

— KopektHo yHeTH noganu Mepema y Tadere.
— Tauno ozxpelhena cpeama BpeIHOCT 3alIpeMUHE.

— HcnpaBHo u3MepeHa 3arpeMuHa HEMPaBUIIHOT TEOMETPH]CKOT 00JIMKa MEH3YPOM.

— HcnpaBHo n3MepeHa Maca Tea BaroM.

— [IpaBunHo npuMemeHa popMyia 3a u3pauyyHaBame I'yCTUHE Tela.

EBanyanuja

— Jla i cam MoTuBHCao(J1a) YICHUKE 32 YUeHe?

— Jla i cy CBM y4eHHMIIM OWJIM aKTUBHH WJIA CaMO TI0jeTHHU?
— Koje temkohe cy ce mojaBusne?

— Kako cam ux pemaBao(ia)?

— Jla nmu cam n0BOJbHO (priekcuOmman(Ha)?

— IlTa cam Morao(fia) rpyrauuje aa ypagum?

— Jla i1 cam ocTBapuo(Jia) MOCTaB/bEHE IUIbEBE?

— Jla nu ce Ha yacy JeCHIIO yUere?

— Jla mu cy ydeHunu octBapuin aeuHucane ucxose?

— IlIra u kako name?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 59
HACTABHA TEMA I'ycruna
HACTABHA JEJIUHULIA OnpehuBame rycTuHe TEUHOCTH MEPEHEM IeHE Mace U 3alpeMUuHe
THUII YACA nabopapTopujcka BexoOa
METO/JE PAIA MPAKTUYAH Paj
ObJINIA PAJTA paa y napoBuMa WM rpyrnama

HACTABHA CPEJICTBA HaBeJICHa Y JIETaJbHOM YIIYTCTBY 3a U3paay BexOe y IPAKTUKYMY

b U 3AJALIM YACA

VY muspy oOHaBJbawka U yTBphUBamba 3HaWba U CTULakba yMema y odnactu ['yctuna:

— oxapehuBame ryCTUHE TEUHOCTH,
— TPaBHIIHO MPEJCTABIbALE pe3yiaTaTa Mepema.

UCXOIN

Ha kpajy yaca yuenuk he OutH y cramy aa:

— ONMILE MOCTyNaK oApehuBama Mace TEYHOCTH,

— IPOLICHU TAYHOCT Bare U MEH3ype

— OJApeau Macy TEYHOCTH,

— TpaBUIIHO NMPUMEHH (popMyity 3a ojipehuBame ryCTUHE TEYHOCTH,
— TalenapHO NMPUKaXKeE pe3ysiTaTe Mepema.

MEBYIIPEAMETHE KOMIIETEHIHHUJE:

— KOMIIETEHIIM]a 32 yUeHe,

— pan ca mojanuMa u uHpopmaljama,
— pemiaBame nmpobiema,

— KOMYHHKallH]ja,

— capajma.
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JenoBu yaca AKTHUBHOCTH HaCTaBHUKA

AKTHBHOCTH YYEHHKA

YBOJIHU HACTHYE IIUJb BEXKOE

yI03Haje YYCHUKE Ca TOKOM
peanuzanuje Bexxoe

CIIYIIAjy ¥ MIOCTaBJbajy MUTAA

TJIaBHU Jaje MHCTPYKIUje, yryhyje ydeHuKe Ha
TEKCT BEXOe
dhopmupa rpyme
MoMaxke, yCMepaBa, J1aje J10/1aTHa
o0jammema

MIpaTH U BpenHyje

CITyIIajy, MOCTyNajy 1mo
WHCTPYKIIHMjaMa, Ma)XJbUBO YUTA]y
YIYTCTBO, YIIO3HAJy CE ca MPUOopoMm,
JoroBapajy ce u capal)yjy y okBupy
rpyrme

Mepe, 3aIucyjy pe3yiaTare

pauyHajy ¥ U3BEUITaBajy O
NOOHjEHUM pe3yITaTuMa

KOMCHTApUIly

3aBpIIIHA M3HOCH YTUCKE, KOMEHTAPHIILE
MOTeNKohe YKOIUKO UX je OUIIo

U3HOCE CBOj€ YTUCKE U
KOMEHTapHIILY

TOK YACA

Z[eTaIbHa YIIyTCTBa 3a H3BOI’)61—L€ BeXKOE M HAUWH o6paz[e pe3yiiTaTta MCpCHa JaTHu CY y IPAKTUKYMY.

HpOBepa OCTBApPECHHUX HCXO0/A

Ilokazana OATOBOPHOCT IIpE€Ma yu€CHUIIUMA U CPECACTBUMA 3a pal.

KopekTHo onMcan noctynak ofpehruBama Mace TEUHOCTH.
IIpaBuiHO oapeheHa Maca TEUHOCTH.

TayHo M3pauyHaTa ryCTHHA TEUHOCTH.

HcnpasHo TabenapHO MpUKa3aH pe3yliTaT Mepema.

VYcnenrHo peanu3zoBaHa 1abopaTopujcka Bexk0a 1o 1aTuM yInyTCTBUMA.

VYcrnenrHo npe3eHTOBaHU pe3yJITaTh 1abopaTopujcKe BExkOe.

[Tpaheme u BpenHOBamE aHATaKOBakha YUCHUKA Y OKBUPY TPYIIE.

EBanyaumja

Jla mu cam MOoTHBHCa0(J1a) yUEHUKE 32 yueHme?

Jla i cy CBU y4EHHIIM OWJIM aKTUBHH WJIM CaMO TIOjeTUHU?
Koje temkohe cy ce mojaBusne?

Kaxko cam ux pemaBao(ia)?

Ja mu cam 1oBOJBHO QuiekcuOunan(Ha)?

[lITa cam morao(;1a) apyraduje aa ypaaum?

Jla i cam ocTBapmo(Jia) MoCcTaB/beHE ITUIJbEBE?

Jla 1 ce Ha yacy Aecuio yuewe?

Jla 1 cy yuyeHHIIM OCTBapUIIH JeUHUCaHe Hcxoe?

[IIta u xako game?
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IIpunpema yaca

OU3UKA

HNPEJIMETHHN HACTABHUK

PA3PE/l: VI PEJIHU BPOJ YACA: 60
HACTABHA TEMA I'yctuna
HACTABHA JEJUHULA LIEJIOKYITHO T'PaJuBO
THUII YACA peKanuTyaiyja, MoHaBJbamke, yTBphUBame, MpoBepa 3HabA
METO/JE PAIA JIMjAJIONIKA, TEKCTYyaJTHa, €KCIICPUMEHTAITHA, JEMOHCTPAIOHA
ObJINIA PAJTA (dpOoHTaTHH, TPYITHHA, UHAUBUIYATHA
HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

b U 3AJALIM YACA

[{uspeBr yaca Cy IOHaBJbAE, PEKANUTYJIAIM]ja, YTBphUBame U MpoBepa 3Hamba HAyYeHOT O T'YCTHHH.

UCXOIU

Ha kpajy yaca yuenuk he 6uTH y cTamy J1a IpUMEHH YCBOj€HA 3Hama U3 00JIaCTH TYCTHHE TIPH PelllaBaby
KBJIUTAaTUBHUX M PAYyHCKHUX 3a/J]aTaKa.

MEBYIIPEAMETHE KOMIIETEHIHHUJE:

— KOMIIETEHIIM]a 32 yUeHe,

— pan ca mojanuMa u uHpopmalmjama,
— pemaBame npobiema,

— KOMYHHKallWja,

— capajima.
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Jenosu yaca AKTHBHOCTH HacTaBHMKA AKTHBHOCTH YYEHHKA
YBOJHU aHanm3upa jaomahu 3amarak CIIYIIa]y, Pa3MHIILIBA]y, TOBE3Yjy U
0/IroBapaj
UCTHYE [IUJb Yaca jiroBapajy
MOCTaBJba MUTakba, KOMEHTapHUIIIE
OJIrOBOPE Kao yBOJ 3a yTBphuBame
caapxkaja reme I'ycTuHa
BpeHYje
TJIaBHH MOCTaBJha NMUTAKA WA YUCHUKE CIIyIIajy, OJrOBapajy, YMTajy TEKCT 3a/1aTKa
ynyhyje Ha TeCT nmuTama u3 WJIU TIUTamka, youaBajy mpooiieM,
[IpakTukyma - I'yctuna IPUMEHY]y HaydeHO

OJIrOBapamy Ha IMHUTakba U
pelaBamy 3aaTaKa

peanisyje AEMOHCTpalrje WiIn
MOMaXke YUCHHUIIMMA TIPU
peanu3anuju, oJ] yueHUKa TPaKu
o0janmemne

MpaTu, HAATJIe1a, KOpUryje u
BpeHyje

audepeHIypa 3aXTeBe y CKIaay ca | AEMOHCTPHUPA]y, PEU3yjy jeTHOCTaBHE
HampeI0BamkeM YUCHHKA eKCIIEpUMEHTE, OIHCY]y U 00jalImaBajy

ycMepaBa uX Jia IPaBUIIHO MPUMEHE | TIOCMAaTpajy, youaBajy, oBe3yjy,
CTCUCHA M MCKYCTBEHA 3HAba MPU 3aKJbY4yjy ¥ OATOBapajy

3aBpIIHU M0CTaBJba NMUTabA y HUIbY CIIyIIajy, TIOBE3Yjy, OArOBapajy U UCTUUY

UCTUIakha OUTHUX MTOJMOBA U3 TeMe | OUTHO
I'yctuHa

BpE/IHYj€ OJIrOBOpPE

HajaBJbyje HapeIHy TEMY

TOK YACA

YBoaHHU €0 Yaca

[IponuckyroBaru nomahu 3aiartak.

Kp03 nuTamba U OAroBOpe NMOJACCTUTU YUHCHHUKE HA HAYUCHO O I'YCTUHHU.

T'J1aBHM 1eo yaca

Kpo3 pa3roBop ca yueHMIIMMa PEKAIUTYJIMPATH CTEUEHA 3Haba O:

OIIIITEM I10jMY T'yCTHHE,

I'YCTHHU Tea,

Cpelb0j TYTHHH,

peNaTUBHOM KpeTamwy Teja 300T pa3iuKe y BbUXOBUM I'yCTHHAMa,
MepemYy I'YCTHHE YBPCTHX TeJla U TEUHOCTH.
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Ypanurn 3aaarak 5.8. [la Ou u3mepuo ryctuny Kpeae o0auka kBaapa Epuk je jenHoj kpeau u3 KyTuje
H3MEpHO TUMEH3H]je U 100uo Bpennoctu: 1.5¢cm, 1.5cm u 8cm. Ha kyTtuju y K0joj ce Hana3uia Kpeaa je

nucano: 5 komana, 200 g. Konuka je ryctuna kpene?

Jenan yuenuk onpelyyje 3anpemuny cBuX kpena y kyruju je V =5x (1.5 cmx1.5 cmx8 cm)=90cm?,
a IpYTH TpaxXeHy I'yCTHHY: p = m_ 200 g3 ~2.22 9 __ 2220k—g3.
V. 90cm cm m

3aBpuinu aeo yaca

Kpo3 nurama npoBepuTH YCBOJEHOCT M3JI0KEHOT IPa/InBa.

[TutaTn yaeHuke Kako OW OMHcaIy 3HAYCHE PeUd MPUTHCAK U TPAXKHUTH J]a HABEY MPUMEPE MPUTHCKAmha
(IpUTHCKA]y MO, KIbUTa MPUTUCKA CTO H CII. ).

Kazatu na he ox ceneher waca yuuTu kako ce nqedunuiie Gu3ndka BeITUIHHA KOja IPEICTaBba MEPY
MPUTUCKAA U KOja Ce Ha3MBa MIPUTHUCAK.

HpOBepa OCTBApPECHHUX HCXO0A

— TauHu 0AroBOPH Ha KpaTKa MUTama (Kpo3 MpuMepe, TIEMOHCTpAIHje U jeTHOCTAaBHE EKCIIEPUMEHTE).
— BpenHoBame pa3nuuuUTHX HMBOA NOCTHUrHyha Ha OCHOBY TauHHUX OJroBOpa Ha JuQepeHuHupaHe
3aXTEBE y OKBUPY PauyHCKOI 3aJaTKa.

EBanyanuja

— Jla mm cam MOTHBHCA0(J1a) YUCHHKE 32 yUCHe?

— Jla nu cy cBM y4eHHMIIM OMJIM aKTUBHU WJIM CaMoO T0jeAHHH?
— Koje Temkohe cy ce nojaBune?

— Kako cam ux pemaBao(na)?

— Jla 1 cam 1oBOJBHO (priekcuOmnan(Ha)?

— Ilra cam Morao(J1a) npyrauuje na ypaaum?

— Jla 1 cam ocTBapuo(Jia) MoCTaB/beHE ITUIJbEBE?

— Jla i1 ce Ha Yacy JeCUiIo yuewme?

— Jla i cy yuyeHUIIH OCTBApWIH epuHUCaHE UcXoe?

— Ilra u xako nasme?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJHU BPOJ YACA: 61
HACTABHA TEMA [IpuTncak
HACTABHA JEJUHULA [Iputncak uBpcTux Tena
THUII YACA oOpana
METO/JE PAIA MOHOJTOIIIKA, JTjaJIOIIKa, IEMOHCTPAIMOHA
ObJINIHU PAJJA (dpOoHTaTHH, TPYITHHA, UHAUBUIYATHA
HACTABHA CPEJACTBA yIIOEGHUK, TPAKTUKYM, Pa3IHUUTH MPEIHMETH 32 IEMOHCTPALIH]Y
MPUTHUCKA

b U 3AJALIM YACA

[TuspeBH yaca Cy yrno3HaBambe yUYCHHKa ca!

(I)I/I3I/ILIKOM BCJIIMYMHOM IIPUTHUCAK,

MIPUTUCKOM YBPCTHUX TeJa.

UCXOIN

Ha kpajy yaca yuenuk he 6utu y cramy aa:

JEMOHCTpHpA MPUTUCAK UYBPCTUX TeJa KPO3 J€THOCTABHE OTJIEIE,

00jacHM KaKo ce IPEHOCH CHJIa IPUTHUCKA KPO3 UBPCTA Tea,

00jacHM KaKo MPUTHUCAK 3aBUCH OJ] MHTEH3UTETa HOPMAJIHE CUJIE U BEJIMYMHE JOAUPHE MOBPIINHE,
M3pasy NpUTHUCAK Yy oAroBapajyhum QU3nykuM BelUYuHaMa,

nperBapa Behe jeAuHuIEe y Mambe 1 OOpHYTO, 3HATH Ja KOPUCTH NpeduKce KUI0 U Mera,
pas3NuKyje MEpHY JeIMHUILY 3a IPUTHCAK U3pakeHy y SI cuctemy o1 MEpHUX jeJMHULIA KOje Ce
KOPHUCTE y MpaKkcH (BpeMeHCKa IMPOrHo3a).
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[eo yJaca AKTHBHOCTY HacTaBHMKaA AKTHBHOCTU yYEHHUKA
YBOJHU MOCTaBJha MUTAHA CITyIIajy
KOMEHTapHUIle OAr0BOPE 0JIrOBapajy Ha IHUTamka

JOHOCC 3aKJbYUKC

TJIaBHU KpaTKO H3JIaXKe pealin3yjy akTUBHOCTHU MO UHCTPYKLU]JU

- . . HACTaBHUKA
J1aje HHCTPYKIIHUje 3a JEMOHCTPAIIH]y

. aHAIM3UPajy M0jaBy
ycMepaBa U KOpUTYje 3araxame yYeHHKa

H3BOJC 3aKJbYUKC

3aBPIIHA 3anaje nomahu 3aaTak qUTajy
TSN TIMCaHU MaTepHjal 3aIHCyjy OArOBOPE

KOMCHTApHUIIC OATOBOPC

MehynpeameTHe KOMIIeTeHIIUje:

- KOMIICTCHIIM]a 32 yUeHhe,
- KOMYHUKallHja,

- capaamau

— permiaBame npoodiema.

TOK YACA

YBoaHM J1€0 Yaca

Kp03 [UuTamkba U OAroBOpe MOJACCTUTHU YYCHHUKE Ha I[G(IJI/IHI/IL[I/Ije CHJIC U MMOBPIINHE.

T'J1aBHM 1eo yaca

HO}IC@TI/ITI/I YYCHHUKE Ha 3HA4YCHC HOjMa IIPUTHCAK Y CBAKOJHCBHOM JKHUBOTY — IPUTUCAK HaA CTOJUIY,
MPUTUCKAKBLEC TKAHUHE IICTOM U KOUHUILIC aYTOM06I/IJIa, IMPUTHUCAK Y KPBHU..

JloBecTu 10 3aKJbyUKa J1a je 3a MPUTHUCAK NMOTpedHa cujia Koja Jiesyje Ha HEKY MOBPIIUHY.

VYuenunu y noOpojaHUM NpuMepuma HaOpajajy oaroBapajyhe cuiie M MOBpIIMHE: TEXHWHA Tela — Ha
MOBPIIMHY CTOJIHIIE, TKUHA TETJie W CHJIa KOja Ha By JleNyje — Ha MOBPIIUHY TKaHWHE, CHJIa KOjOM HOTa
rypa KOUHUILY — Ha MIOBPIINHY KOYHHIIE.

TpakuTn 01 yueHUKA Ja CTaBJbajy HA PYKY MpEAMETEe Pa3InduTe TSKUHE (CBECKa, Kibura, 06oje... ). [luratu
na mu he Behn mpuTHcak Ha recak U3a3BaTH IMIJIA WIK JPBO KcTe BenudyuHe (ci. 6.1) — ydeHUIu 3aKibyuyjy
NpUTHCaK je Behu ako Ha moBpIIMHY Jenayje Beha cuia.

TpaxxuTu o1 ydeHHKa J]a OJIOBKOM Ha J[Ba Ha4YMHA Jienyjy Ha npct (ci. 6.2). Ilurtati yueHuke Kako Tpebda
OKpEHYTH LIMIJIy Ja BHILIE MOTOHE Yy mecak (ci. 6.3) — ydeHUIM 3akjbydyjy Ja ucTra cujaa Bpumm Behn
NPUTHCAK HA Malkby NOBPIINHY.
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VYdeHuIM MpUTUCKajy CyHl)ep MPCTOM Mo pa3InuUTUM YIIIOBUMA —3aKJby4yjy NPUTHCAK je Behu ako cuiia
JeJiyje HA MOBPIIMHY MO BehuM yriom.

Ca yueHunuma CymHpaTH 3aKJbyuKe

Pe3yJTaT /1eJIoBamkba CUJie HA HeKy NOBPILIMHY 3aBHCH O] MHTEH3UTeTa CuJie, BeJJMYHMHe NOBPILINHE U
yriia moja Kojum cuJjia jgeiiyje.

JleMOHCTpHpaHe Oryiefie UCKOPUCTHTU 3a AehUHHMLM]Y (U3UYKE BEIMYMHE NPHUTHCAK — MO AeuHUNUjH,
JeIHAaK je KOJIMYHUKY MHTEH3UTETa CHJIC M MTOBPIIMHE Ha KOjy OHA JIeyje MO/ IPaBUM YTJIOM:

Harnacutun na he neduHuImjy mpuTecka Kajga cwia Jeiyje Ha MOBPHUHY IMOJ HEKHM YIJIOM YUUTH Y
CTapHjuM pazpeauma.

VY4eHuk Ha TaOJIM U3BOJM OCTAJIE jeJHAYNHE.

F=pS, S= E.
p
Jlpyru yueHUK U3BOJM jeIUHUILY 3a puTHcak y Sl cucremy.
1Pa=1 ﬁz .
m

VYyenuk Ha Tabmu WM3BOAM OJHOCE M3Mely jenMHHIAa KOje Cy ca MacKajoM Be3aHe MpPEeKo OJaroBapajyher
npedukca (tadena 6.1).

[TonceruTn yueHuke Ha aTMOC(EPCKU MPUTUCAK Y BPEMEHCKHUM MPOTHO3aMa U HaIlMCaTH JEUHUIIE 32 Hhera
— HarJlacuTu aa he o atMochepckoM NMPUTUCKY YCKOPO YUUTH.

Ocrarte jequHAIIC
32 PUTHCAK Onnocu Onnocu
Mununackan 1mPa =0.001Pa 1Pa =1000 mPa
Kunonackan 1kPa =1000 Pa 1Pa =0.001kPa
Meramackain 1MPa=1000000Pa | 1Pa=0.000001MPa
bap (bar) 1bar =100 000 Pa 1Pa =0.000 01 bar
Mumnbap (mbar) 1mbar = 0.001 bar 1bar =1000 mbar

3aBpPIIHHU €0 Yaca

Kpo3 nurtama npoBepUTH YCBOJEHOCT M3JI0KEHOT TPaIuBa.

Jlomahu 3amarak: 3amarak 6.19.
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IIpoBepa ocTBapeHHX UcxXoaa

— YcnemHo JeMOHCTpHpa MPUTHCAK KOjU BPIIE YBPCTA TEJA.

— Hcnpasao objammaBa IpeHOIICHEe TPUTHCKA KPO3 UBpCTa Tela.

— KopekTHo o0jammaBa Kako MPUTUCAK 3aBUCH O] UHTCH3UTETAa HOPMAJTHE CHJIC U BEJIMYMHE JOIUPHE
MOBPILUHE.

— IlIpaBunHO KOpUCTH U TIpeTBapa Behe y Mame U 00pHYTO jeIMHULIC 32 IIPUTHUCAK.

EBanyanuja

— Jla 1m cam peann30Bao/a CBE IUIaHUPAHEe aKTHBHOCTH?
— Jla i je BpeMEeHCKa IMHAMUKA Yaca HCIIOIITOBaHA?

— Ilra Oux ypaauo/na apyrauuje?

— VYrucak o armocdepu Ha yacy?
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IIpunpema yaca

PU3UKA

HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJIHU BPOJ YACA: 62
HACTABHA TEMA [IpuTncak
HACTABHA JEAUHUIA IIpuTncak uBpcTuX TENIa
THUII YACA MOHaBJbame, YTBphHBame, MpoBepa 3Hamka
METOJE PAJIA JIMjAJIONIKA, TEKCTyalTHA
ObJINIA PAJTA (pOoHTATHH, UHANBUIYATHH, TPYITHHA
HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM
OUJb U 3AJALIN YACA

[{urbeBu yaca cy yTBphuBama 1 npoBepa 3Hama o:

—  (pU3HUKOj BETMYNHU MPUTHCAK,

— HPUTHUCKY YBPCTUX TCJIA.

UCXOIU

Ha kpajy yaca yuenuk he 6utH y cramy aa:

— HNPUMCHHU 3aBHUCHOCT IMPUTHUCKA OJ HOPMAJIHE CUJIC Y BCIIMUUMHE JOAUPHE MOBPIIMHC HA KOHKPETHUM

IIpUMepuMa,

— pellaBa KBaHTUTAaTHBHE 33/1aTKe U3 MPUTUCKA YBPCTUX Tena (oJpelyje 3anpeMuny, uzpauyHana
Macy, TeXKMHY U IPUTUCAK YBPCTOT TeJa),

— mperBapa Behe jeJMHUILIE 32 IPUTHUCAK, CUITY, MAaCy U HOBPIINHY y Mambe U OOPHYTO.

MEBYIIPEAMETHE KOMIIETEHIIUJE:

— KOMIICTEHIIH]a 32 yUeHe,
— pemaBame nmpobiema

— pan ca mojanuMa u uHdopmaljama

— KOMYHHUKallHja,
— capanma.
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Jeo yaca AKTHBHOCTH HacCTaBHMKA AKTHBHOCTHU yUEHHUKA
YBOJTHU mpoBepasa ypahenoct qomaher 3agaTka CITyIIajy
MOCTaBJba MHUTabHA 0JroBapajy
KOMEHTapHIIE OATOBOPE
TJIaBHU JeTM IICaHU MaTepHjall ca 3aaanuma YHTA]y TEKCT
IpoBepaBa pajl yueHUKa yodaBajy npooyiem
ycMepaBa IUCKYCH] Y pelIaBajy nIpBU U APYTH 3a7aTaK
yuTa Tpehu 3agarak TUCKYTY]Y
HarJamnaBa ONTHE YUEHECHUIIE Y 3a/1aTKy NIOCTaBJbajy MHUTAbHA
MoJIp’KaBa YUeHUKE y aHAU3U Tpeher 3amucyjy nojpaTtke u3 Tpeher 3agarka
3a7aTka :
pemraBajy 3agaraxk
MOXBaJbyje
KOMEHTApHIITy pe3ysiTaT
BpE/IHYje
3aBPITHU 3anaje qomahm 3amarak CITymIajy
3aIucyjy

YBoauu 1eo yaca

TOK YACA

ITpoauckyroBaT nomahe 3agaTke.

T'J1aBHM 1eo yaca

Kp03 IUTaka U OATOBOPE:

— IIOHOBUTHU HAYYCHO,

— YTBPJAWTH CTE€UCHA 3HAMA,

— TIPOBEPUTH CTEUEHA 3HaMA, TOCEOHO O MPUTHUCKY UBPCTUX TeEJA.

Ypaautu 3aparak 6.3. HoBek npuTrcka 4noay HOPMAJIHO Ha pam ciuke nenyjyhu cunom ox 10 N . Konuku

NIPUTHCAK BPIIK YHO/A HA PaM aKo je MoBpIIMHA BpXa unoxe 0.02mm??

[Mpumerutn na je oBaj npurrcak oko 5000 myra Behn ox arMmochepckor.

F=10N JeHaH YUCHUK IIpETBapa jC,HI/IHI/IHe IMOBPUIMHE APYT'U O,Hpehyje TpaXC€HU MPUTHCAK.
F 10N
=0. 2 op=2 p=—=——————>=500000000Pa=>500MPa.
§=0.00000002m7, p = S 0.00000002m?

Ypanutu 3aparak 6.4. [letposa Texxuna je 650N 1 70K MUPHO CTOjU HEroBa CTOMaja MPEeKPUBajy

nospumuy o 500cm?. ITerpoBa cectpa Muna je Ganepuna u nma Texuny 480 N . Kana croju Ha BpxoBEMa

TIPCTHjy, IOBPIIMHA HOJA KOjy IpekpuBa je 6Cm?. Ko ox mux asoje Bpmu Behn mputucak Ha nommory?

Jenan yueHuk npeTBapa jelMHULEC MOBPIIMHE Ha Tabiu, Ipyrd yueHuk oapelhyje [lerpos npurucak.

Qe

pP:S_P’

650 N
0.05m?

=13000Pa=13kPa,
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Tpehu yuenuk onpehyje MuivH NpUTHCAK B TPAKESHU OJTHOC
_ Qum 480N

=™ v = - =800000Pa =800kPa.
Sm 0.0006m

Pwm

p

M _ 61.5. [Nputucak Ganepune je oko 61 myra Behu o1 IpUTHCKA HEHOT GpaTa.
Pe

Harnacuru na je ucrpaBHHje OApeANTH ONIITY GOopMyITy Ha U3 Hbe OAPEIUTH TPAXeHN oIHOC. Kpo3 AuCKycHjy HaBECTH YUCHHUKE
Ha 3aKJbYYaK JIa Y OBOM CIIy4ajy HHUje MOTPeOHO MpeTBapame jeANHNUIIA TIOMITO Ce TIOHHUIITABA]Y.

Qum
Pwm _ Sw _ QuSe _ 480 Nx500cm?

P @ QSy  650Nx6cm?
Sp

~61.5.

Ypaautu 3aaarak 6.22. Kagap crpanuna a=5cm, b=15cmu ¢ =20Ccm je cauumeH 0] MaTepujaia
rycture p = 2000 kg/m® . KonukuM HajMamnM, a KOJTHKMM HajBehMM NPUTHCKOM KBAIap MOXe 13 Jeiyje
Ha paBHY XOPU30HTAIHY MOJIOTY?

VYdeHuk Koju 3Ha J1a Tpeda OJpeIUTH TeXKUHY KBap/a, oapelyje je Ha TabJi, HAKOH IITO JPYTH YUCHHUK IPBO OAPCIHU 3alPEMHUHY
KBazpa.

V =abc =1500cm® =0.0015 m?, Q=mg = pVg = pabcg = 29.43N .

V4eHNK KOjH 3HA Ja je HajMam K IPUTHCAK KaJa KBaJap JISKH Ha CTpaHHIama b u C, a HajBehn Kaja Jie)KH Ha CTpaHuIama a u b,
onpelyje oBe mpUTHCKE.

Prin =i=@:pag —981Pa, Do =0 P 3024Pa—3.924kPa.
C

S ax Smin ab

VYKa3aTu Ha HENOTPEOHOCT MapIjaIHOT padyHamba — KOPUCTUTH I'a caMo Jia Ou CBU ydeHHIH ocehany 3aJ0BOJbCTBO
u3padyHaBamwa [0jeANHUX JIeJIOBa 3a/1aTaKa.

3aBpUIHHU 10 Yaca

ITpoauckyTOBaTH €BEHTYaAIHE TPEILIKE y U3paau 3a/1aTaKa.

Jlomahu 3amarak: 3amarak 6.21.

HpOBepa OCTBApPECHHUX HCXO0/1A

— Tauno peuiaBa KBAJIMTATUBHE U je,Z[HOCTaBHe PavYyHCKE 3a1aTKE.

— BpenHoBame pa3nMUUTHX HHUBOA MOCTUTHYha Ha OCHOBY TayHUX OJroBOopa Ha JudepeHLupaHe
3aXTEBE Y OKBUPY PauyyHCKOT 3aJaTKa.

EBaayaumja

- I[a J1 caM peanH3OBa0/J1a CBC IJIAaHUPAHC aKTHUBHOCTH?

Jla 1 je BpeMeHCcKa JMHaMHUKa Jaca UCTIOIITOBaHa?

Jla mu cam Morao/na 1a Ha oAroBapajyhu Ha4MH BpeHYjeM pajll yueHUKa y rpynu?
— Ilra 6ux ypaauo/na apyraduje?
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHHUK

PA3PE/: VI PEJIHU BPOJ YACA: 63

HACTABHA TEMA [IpuTncak

HACTABHA JEJUHHULA [Iputrcak y MUPHOj TEUHOCTH. XUAPOCTATUIKU IPUTHCAK

THUII YACA oOpana

METO/JE PAIA MOHOJTOIIIKA, JTjaJIOIIKa, IEMOHCTPAIMOHA

ObJINIA PAJTA (dpOoHTaTHH, TPYITHHA, UHAUBUIYATHA

HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

Wb U 3AJIALIA YACA

I_II/IJTJGBI/I qaca Cy yIIO3HaBambeC YYCHHKA Ca IIPUTUCKOM Y MI/IpHO_] TCYHOCTH.

nCcxoamn
Ha kpajy yaca yuenuk he 6utH y cramy aa:

— TIpemno3Ha IITa Mpoy4yaBajy obsactu pu3uKe: CTaThKa, XUIPOCTATHKA, AaepPOCTATHKA,

— pa3yMe Ja TEeYHOCT CBOJOM TE€KMHOM CTBapa MPUTHCAK Ha TOJIOTY,

— neduHHIIE XUIPOCTATHIKH TPUTHCAK,

— Ha OCHOBY 33/IaTOT MPUMEpa OJAPEIU MPUTHCAK KOJUM TE€YHOCT CBOjOM TE€KHUHOM Jellyje Ha JHO
nocyjze,

— o0jacHU 0OJ] uera 3aBUCH XUAPOCTATUYKU MPUTHUCAK,

— pa3yMe Ja je XUAPOCTaTUUKHU MPUTUCAK HajBehH Ha AHY MOCY/e.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIIETEHIIMja 3a YUeHe,

— pan ca noanuMa u nHpopmarjama
— KOMYHHUKalyja,

— capaamau

— pemraBame mpoodiema.
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[eo yJaca AKTHBHOCTH HacCTaBHMKA AKTHBHOCTU yYEHHUKA
YBOJHU yII03Haje YYEHUKE Ca IIUJBEM Yaca aKTUBHO CITyIIajy
MOCTaBJba MUATaMkha KOja ce 0JJHOCE Ha MOBE3Yjy
MPETXOHO YCBOjeHA 3Hama (cuja .
P JIHO YCBO] ( ’ 0OJroBapajy
MOBPIIMHA, PUTUCAK YBPCTHUX TENA)
TJIABHU yIIO3HAj€ YUCHUKE ca o0nacTuMa (QU3HKE: | CIYIIajy
CTaTUKa, XUJAPOCTATHKA, aePOCTATHKA .
MOBE3Yjy
MOCTaBJba MUTAbA .
3aKJbYqy]y
MOJIepUpa AUCKYCH] .
Acpupa AUCKyCHJy sanucyjy
e(pUHUIIIE XUIPOCTATHYKH .
acd P > oJroBapajy
aepOCTaTHYKU U aTMOC(EPCKH MPUTHCAK
apTaj
MOCTaBJba MpodeM Py
. adyHa
ycMepaBa JAUCKYCH]Y patyHaly
M3BOJIC 3aKJbYy4aK
JUCKYTY]y
3aBpIIIHU MOCTaBJba MMUTAbA pa3MHUIILIBAJY

3anaje jomahm 3amarak

MOBE3Y]jy HOBE cajpikaje ca Beh
YCBOJE€HUM

YBoauu 1eo yaca

TOK YACA

Kp03 IUuTamkba U OAroBOpe MOJACCTUTU YUYCHUKE Ha I[e(bI/IHI/H_[I/Ije CHJIC U MMOBPIINHE.

T'J1aBHM 1eo yaca

Yno3Hatu YUYCHHUKE Ca oOactuma (I)I/I3I/IKC.

— CTaTHKOM Kao JiejoM (PU3HKE KOjU TpoydaBa MUPOBAkE Tea.
—  XuIpPoCTaTMKOM KOja IpOydaBa MUPOBAHE TEUHOCTH.
— AepocTaTHKOM KOja Mpoy4yaBa MUPOBaH€ racoBa.

Kpo3 nutama 1 oAroBope HaBECTH YUEHHUKE HA 3aKJbydakK Jla TEUHOCTH U TacOBU CBOJOM TEXUHOM Takohe
MIPUTHUCKA]Y TIOJUIOTY.

Hebunucaru

—  XMIPOCTATHYKM NMPUTHCAK KA0 MPUTUCAK Y TEYHOCTH KOja MHUpY]je.
— AepocTaTHYKM NPUTHCAK Ka0 MPUTUCAK Y Tacy KOjU MHUpY]e.

— Armochepexkn npurucak (P, =0) kao npuTHCaK KOjUM CBOjOM TEXKHUHOM YeCTHIE armocdepe

MIPUTHUCKAjy Tella Ha OBPIIUHU 3eMJbe.

VYkazatu 1a je XUIPOCTaTUYKU MPUTHCAK MPUTHUCAK MUpPHE TEYHOCTU Ha JTHO

cyaa, UJiid Ha C.IIOj TCYHOCTH UCIIO TOCMATPAHOT CTY6a TCYHOCTH.

Hanpratu va Tabnu cyn ca reunomhy (ci. 6.4).

h

Jeman win nBa ydyeHuka Ha Tabuu ofpelyyjy 3ampeMHHY U TE€XKHHY TEUHOCTH

W3HaJ HUBOA Ha 1yOouHH h.
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V =abh=Sh, m=pV =pSh, Q=mg=pShg.
Hapennu yuenuk onapelhyje nputrcak Ha TOj 1yOWHH.

_F_Q = pgh

P=g=% p=pgh.

Harnacutu na je u3padyHaTd MPHUTHUCAK YIPABO XUAPOCTATHYKU MPHUTHUCAK TEYHOCTH HA AYOWHHU N, wiiu
XHJPOCTATUYKH IPUTHCAK CTy0a TeYHOCTH BHCUHE N.

Kpo3 auckycujy HarimacuTu ja:

—  XHIPOCTAaTUYKH MPUTHCAK 3aBHCH O] 1yOuHe h, TyCTHHE TEUHOCTH © | yOp3ama 3eMJbUHE Texe J.

— je XHIPOCTATHUYKH je MPHUTHCaK Hyla Ha moBpumHu TeuHoctH (h = 0),
—  je XuApOCTaTMYKM PUTHCAK HajBehu je Ha nny cyna, tae je nyouna H (pgH ).

3aBpPIUIHHU J€0 Yaca

Kp03 IMUTakba IIPOBCPUTHU YCBOjeHOCT H3JIOKCHOT I'pa/IiBa.

JHomahu 3amarak: 3anarak 6.27 v nmurama 6.4 u 6.5.

HpOBepa OCTBApPECHHUX HCXO0da

— HcnpaBHO omucaH y3poK HACTaHKA XUAPOCTATHYKOT IIPUTHCKA.

— Tauno oapeljeHa popmysa KOjoM ce U3padyHaBa XHIPOCTATHYKH HPUTHCAK.

- KOpeKTHO HaBC€ACHA 3aBUCHOCT XUAPOCTATUKOI IIPUTUCKA O IIY6I/IH€, T'YCTHUHC U I'paBUTAlUOHOI'
yOp3ama.

— HcnpasHo TabenapHo v rpaduyky IpUKa3zaHa 3aBUCHOCT XUIPOCTATUUKOT MPUTUCKA O]l AYOUHE
TEYHOCTH.

EBanyauuja
— Jla 1u caM peanu3oBao/yia CBE MJIaHUPAHE aKTUBHOCTH?
— Jla mu je BpeMeHCKa TMHaAMMKa yaca UCIOIITOBaHa?
— IlIta 6ux ypaauo/na apyrauuje?
— ¥YTucak o atmocdepu Ha yacy
— Jla 1 caM MOTHBHCA0/JIa yUYEHHUKE 32 yuerme?
— Koje remkohe cy ce nojasuie?
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IIpunpema yaca

OU3UKA
NPEIMETHU HACTABHUK
PA3PE/L: VI PEJHU BPOJ YACA: 64
HACTABHA TEMA IIpuTncak
HACTABHA JEJUHHULA Criojenu cy1oBHA. XUAPOCTATUIKH TApaIOKC
THUII YACA oOpana
METOJE PAIA MOHOJTOIIIKA, JTjaJIOIIKa, IEMOHCTPAIMOHA
OBbJIMIIN PAIA (bpoHTaNHU, TPYITHUA, UHAUBUAYATHH
HACTABHA CPEJACTBA yIIOCHUK, TPAKTUKYM, EIIPYBETE Ca TyMEHHUM JHOM, CTIIOjCHU CYIOBU

b U 3AJALIM YACA

[{uspeBH yaca Cy yrno3HaBame yU4EHHKa ca:

CIOj€HUM CYJOBHMA,
XHJPOCTATUYKHM TTapaJOKCOM.

UCXOIN

Ha xpajy yaca yuenuk he 6utu y cramy aa:

JEMOHCTpHpA MPUTHUCAK TEYHOCTH KpPO3 jeTHOCTABHE OTJIEE,

OTHIIIE KaKO MPUTUCAK Y MUPHUM TE€UHOCTUMA 3aBUCH O] TyOuHe h, rycTHHE TEYHOCTH p U yOp3ama
3eMJbUHE TEXE g,

M3pa3u XUAPOCTATUYKH TMPUTHCAK Y OJroBapajyhumM MEpHUM jeMHHUIIAMA,

pazyMe 3aKOH CIIOjeHUX CYIOBa,

MIpero3Ha MPUMEHY 3aKOHa CII0jeHUX CYI0Ba Y CBAaKOIHEBHOM JKUBOTY,

pazyme XuJIpOoCTaTHUKH MMapaioKcC.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

KOMIIETEHIIH]ja 32 yUeHe,
KOMYHHKAIHja,

capajma,

pelaBame mpobiema,
€CTEeTHYKa KOMIIETEHIIH]a.
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Jeo yaca AKTHBHOCTH HacCTaBHMKA AKTHBHOCTHU yUEHHUKA
YBOJHU UCTHYE LIUJb Yaca aKTUBHO CITyHIajy (ycMepaBajy Haximby,

MIATAjy)

MOCTaBJba MUTAbHA U

KOMEHTapHIIE OATOBOPE YUCCTBY]Y y KOMyHHKAIM]1 (macKyTYjy,
JI0roBapajy ce..3aKJbydyjy)

7aje TIOBpaTHY HHPOPMAIH CHULIIMA . .

J paTHy HH(OP il YKOJIMKO j€ TIOTPEeOHO 3amHCyjy
0 YCIIEIIHOCTH pellIaBajba 3a7aTaka
(KBaJIMTaTUBHHMX ) MIPE3EHTY]y OJrOBOPE
TJIaBHU KpaTKO U3JaKe aKTBHO CIIymIajy (ycMepaBajy Naxmsy,
. . . MATAjy)

Iaje MHCTPYKLHUje 3a JEMOHCTPAIIH]y

IpATH, IOMAKE, IOIPKABA peanu3yjy akTHBHOCTH IO HHCTPYKIIU]JU
HAaCTaBHUKA

MIOCTaBJba MUTabA : .
pemaBajy npo0biem (rmocmarpajy

MOZEpHpa JUCKYCH]Y y HUJbY TOHOIICH:A, | youaBajy, pa3MHIILIbA]y, IIOBE3Y]Y,

(opmynucama 3akibydaxa aHAIIM3HPAjy M0jaBy, TUCKYTY]Y, H3BOJIC

ycMepaBa H KOPHIYje 3anaxame yiennka | SAKBYIKE, LIPTajy U 3a1HCyjy)

BpEIHYj€ paj] yUeHHKa

3aBpIIHU HABOJM NMpuMepe (KBaJUTATUBHU 33/1allM) | aKTUBHO CITYIajy

MOCTaBJba MUTaba
CIIyIlla OJIFOBOPE
BpeJIHYj€ pPaJ yUeHUKa

Jaje MoBpaTHy MHPOpMaIMjy yUeHULIIMa
0 YCIIEIIHOCTHU peayln3alije MIaHupaHuX
aKTUBHOCTH

3anaje jomahu 3aaTak

OJITOBApPajy U 3aIMHUCY]y

YBoaHu €0 yaca

TOK YACA

Kp03 nuTamba U OAroBope NMNOACCTUTU YHCHUKE HA XUAPOCTATUYIKHU IIPUTHUCAK.

T'J1aBHM 1eo yaca

JleMoHCTpUpaTH 0COOMHE XUAPOCTATHIKOT TTPUTHUCKA (CI1.6.5).

VY4eHunu npBo cumajy y enpyBeTy A TEYHOCT JI0 HEKOI HUBOa, a 3aTUM Y enpyBeTy B cumajy monako ucry

TCYHOCT.

Wcrahu 3anaxama:

a)

A B

0)

C D -

Jla je IPUTHUCAK Y erpyBeTH B Mamu cBe 10K je HUBO TE€YHOCTH Y
0] MabH HETO Yy enpyBeTH A.
— MPUTHCAK CE U3jeHavaBa Kaja Cy HUBOM TEYHOCTH jeTHAKH.

— TIpUTHCaK y enpyBeTu B moctaje Behu o mputucka y enpyBeTu
A kama BuCcHHaA cTy0a TEYHOCTH y O] Oyae Beha Hero y
enpyBeTH A.
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Y4eHuu cumajy y Be jeJJHaKe empyBeTe BE PA3IMUUTE TEUHOCTHU J0 UCTE BUCHHE (ATKOXOJ U BOIY).
Kpo3 muckycujy 3ak/byddTH J1a c€ BHUIIE UCTErJIa TyMeHa OIHA MCIOJ T'ymihe Te4HocTH (Boje) jep Behum
MIPUTUCKOM JIeTTyje Ha JHO CY/a.

HamomenyTtr na kox BeoMa yCKHX CynoBa (I[EBUHMIIE — KalMjape) MPUTHCAK HUje jeJHAK Kao y IIMPOKOM
CyAy Ha UCTOj AyOWHH, ITO he yUUTH y CTapujuM paspeanma.

JleMoHCTpUpaTH 10jaBe y CIIOjeHUM CyAoBHUMa (CII. 6.6) Kajia Cy yCIpaBHU U YKOIICHH.

Kpo3 auckycujy oriena HaBeCTH yYCHHUKE HA 3aKJby4yak /1a Y PABHOTEKH €J1000HA MOBPUIMHA TEYHOCTH
MMa HCTY BUCHHY (HUBO) Y CBMM CIIOjeHUM CyJ0BHMAa — 3AKOH CIIOjeHUX Cy/10Ba.

________________ )

HHBO 3

E
XOpHU30HTAaJIHa ImoJjiora

Kpo3 muckycujy, Takohe, HaBeCTH y4YEHHKE Ha 3aKJbydaK Ja XHUJIPOCTATHUYKU MPUTHCAK HE 3aBUCH Of
IIMPHUHE CyJa, OTHOCHO, KOJIMYMHE TEUHOCTH Y BbEMY, HEro caMo o1 JyOHuHe.

Jepunucatu XuaApocTaTHUKM NapagoKe — [10jaBy Ja MPUTHCAK TEUHOCTH Ha JIHO CyZa HE 3aBUCH OJ1
KOJINYMHE TEYHOCTH Y B0j M 00JIMKa Cy/la, HErO caMo O] BUCHHE cTy0a.

Harmacutu na 3akoH crnojeHux cynoBa MOTBplhyje Baxeme OBOT MapajoKkca — MPUTUCAK j€ JeTHAK Ha HCTO]
nyOouHu, 6e3 003upa Ha TO J1a JIH je U3HAJ TeUHOCT, WIH 3H]I Cy/a.

VY4eHUK NMpUTHCKA Ba3ayX M3HAJA HEKOI O] CIOjeHHMX cyaoBa. Kpo3 IucKycHjy HaBECTH Ha 3aKJbydak Ja ce
cabujameM Ba3ayxa nmoBehaBa MPUTHCAK UCTOJ MPCTa Y OJTHOCY HA MPUTHUCKE UCIIOJ OCTATUX CYJOBa U Ja Ce
300T TOra TEUHOCT KPO3 XOPU3OHTAIHY 11eB kpehe o1 MecTa ca BehuM ka MecTy ca MambUM MPUTHCKOM.

HamoMeHyTH na je mnpuTHCAK MCTH Y CBMM Ta4YKaMa HA MCTOM HUBOY TEYHOCTH CaMO aKO je TEYHOCT
HCIOJ TOI HUBOA XOMOI'€HA.

Pui VY jenan xpak U 1eBu ca aJIkoXOJIOM HACYTH BOJY W HarJIaCUTH Jia
nmpuMmere na rymrha TedyHocT (Bojaa) MOTHCKYje pehy (amkoxom) —
TaKo Jia je MPUTHUCAK jeHAK Ha MCTO] BUCHUHHM CaMO aKO je UCIOJ
j P TOT HUBOA MCTa TeYHOCT (ci1. 6.7).

— h, P2 VYuenunu Ha Ta0JIH 1MOKa3yjy OJHOC BUCHHA!

Po=pah pg=p,09h,, pgh =p,gh,,
hl_Pz

2 A
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3aBpPUIHHU J€0 Yaca

Kpo3 nutama npBepuTy yCBOJEHOCT U3JI0KEHOT IpajiBa.

Jomahu 3anarak: [Mutame 6.26.

IIpoBepa ocTBapeHHX HCX01a

— HcmpaBHO 1eMOHCTpUpPA IPUTUCAK TEYHOCTH KPO3 JEHOCTABHE OTJIEE.
— Tauno objammaBa 3aKOH CIIOjEHUX Cy/I0Ba U HABOJU MPUMEHY Y CBAKOJHEBHOM >KUBOTY.
— KopekTHo o6jammasa mojaBy XuIpocTaTHUKOI 1apaJoKca.

Epanyanuja
— Jla i1 cam peani30Bao/ja CBe IIaHUpaHe aKTHBHOCTH?
— Jla 1 je BpeMeHCKa THHAMKKA Yaca UCIIOIITOBaHA?
— Ilra 6ux ypamuo/ina apyraquje?
— ¥Ytucak o atMmocepu Ha yacy
— Jla iu cam MOTHBHCA0/Jla YUCHHUKE 32 yuee?
— Koje remkohe cy ce nojaBmiie?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJIHU BPOJ YACA: 65
HACTABHA TEMA [IpuTncak
HACTABHA JEJUHULA Xuapoctarnuku nputucak. CrojeHu CyaoBH. XUAPOCTATUIKA
napasiokc
THUII YACA [IOHaBJbaE, YTBphUBame, IpoBepa 3Hamba
METOJE PAJTA JIjasiolKa, TeKCTyaaIHa
OBbJIMIIN PAIA (bpoHTaTHU, UHANBUAYAIHU, TPYITHHA

HACTABHA CPEACTBA YIIOSHHK, TPAKTHKYM

b U 3AJALIM YACA

IlybeBu yaca cy yTBphuBama 1 IpoBepa 3Hama 0.

(U3UYKOj BEIUUNHU PUTHUCAK,
IIPUTHUCKY YBPCTUX TENA,
XUIPOCTaTUYKOM ITPUTHCKY.

UCXOIM

Ha xpajy yaca yuenuk he 6utu y ctamy aa:

OTIMIIIE TI0jaBE BE3aHE 3a MPUTHCAK YUBPCTUX TeJIa U TEUHOCTHU HA IPUMEPUMA U3 HETIOCPETHOT
OKpYXema,

00jacHU KaKo MPUTHCAK YBPCTUX Tela 3aBUcH ol nHTeH3utera cuie (F) u moBpunue (S) Ha KOjy OHA
JIeNTyje MO/ IPABUM YTJIOM,

00jacHU KaKo MPUTHCAK Y MUPHUM TEUYHOCTHMA 3aBHCH O] TyOuHEe h, TyCTHHE TEeYHOCTH p U yOp3ama
3eMJbUHE TEXE g,

u3pa3yd NPUTHCAK Yy OAroBapajyhuM MEpHHUM jeIlMHuIIaMa,

M3padyHa BPEIHOCT XUAPOCTATHYKOT TIPUTHCKA aKO CYy MY ITO3HATE TYCTHHA TEYHOCTH, TyOHHA
(BuCcHHa cTy0a TEUHOCTH),

pasyMe j1a je cuia ojipel)eHa HHTEH3UTETOM, MPaBIEM U CMEPOM,

OIHUIIIEe TIOHAIIAHk-E TeJa MO/ JISjCTBOM JIBE CHJIE,

MOpeIN XUAPOCTATUIKE MTPUTUCKE BOJIE M AJIKOXOJIA KOje JIeTy]y Ha JHO MOCy/Ie Y KOjuMa ce
TEYHOCTH Hajase,

n3padyHa JyOWHY TEYHOCTH aKo je TI03HATa BPEIHOCT XUAPOCTATHUKOT IPUTUCKA Ha TOM HHBOY U
I'YCTHHA TEYHOCTH.
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MEBYHNPEIMETHE KOMIIETEHIIUJE:

— KOMIICTEHIIM]a 32 yUeHe,

— pan ca mojanmuma,

— pemiaBame npoodiema,

— KOMYHHUKanuja u

— capaJma.
[eo yJaca AKTHBHOCTH HaCTaBHMKA AKTHBHOCTU yYEHHUKA
YBOAHHU [I0CTaBJba MUTamba Koja ce 0JJHOCE Ha CIyILajy,
nomahu 3aaarak onrosapajy
KOMEHTapHIle
TJIAaBHU UCTHYE IUJb Yaca NaXJBUBO CIYIIAjy
[I0CTaBJba NMUTaba, KOMEHTapUILIe pasMHILLIBAjy
TPaXKu OJ] YUCHHKA J1a HaBey IpUMepe 0JIrOBapajy
Jlaje MHCTPYKIIHMje YYCHUIIUMa YHUTa]y TEKCT
onpelyje Bpeme 3a n3paay 3amaTaxa, MOCTaBJbajy MUTAka Be3aHa 3a 3aaTKe
IpaTH, ycMepana, oxpaopyje pasMHILbA]y
oJiroBapa pasroBapajy 0 youeHOM MpoosiemMy
MoJIepupa JUCKYCH]Y 3aIucyjy
BpCIHYje padyHajy
aHAJIM3UPAjJy pe3yiaTar
O6upajy ko he paguTtu 3amaTak Ha TaOIN
o0jaImaBajy
3aBPIIHU KOMEHTAapHUIIe yoUeHe MpodiemMe u ciymajy
eBEHTYyaJIHE IPELIKEe TOKOM U3pajie SAMHCYjy

3agaraka

3anaje jomahu 3aaTak

YBoaHHU €0 Yaca

TOK YACA

[IponuckyroBatu nomahe 3anaTke.

I';1aBHM 1e0 yaca

Kpo3 nurama u oarosope:

L IIOHOBUTH HAYUYCHO,

e  YTBPJUTHU CTEYCHA 3HAKA,

® TIPOBEPUTH CTEYCHA 3HAMA, ITOCEOHO O MPHUTHUCKY.
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Ypaautu 3aaarak 6.8. Ha x0joj je myOMHU UCTIOI MTOBPIITMHE MOPCKE BOJIC XUAPOCTATUYKH IMPUTUCAK

jemnak arMocdepckom? I'ycTiHa Bojie 1 atmMocdepcku npuTHcak m3Hoce p =1050 kg/m*® u

p, =101300 Pa, no peny.

p=p,=pgh, h=P2 <o83m.
9

Ypaauru 3agarak 6.9. Mapko je y crojehn ycnpaBHO CKyITHO pyKe Y3 TEJIO U CITYCTHO C€ UCTIO TOBPIIHHE
BOJIE TaKo aa ¢y My Tabanu Ha ayounu 140 cm. Komuku HajBehu, a KOJTUKH HajMabU XUAPOCTATHUKA
NpUTHCAK Jienyje Ha MapkoBo Teno ako My je BucuHa 125cm? Kosuka je pa3iuka oBUX npuTHCaKa?

Jenan Y4YCHUK oz[peljyje Ha Tabiau MUHUMAJIaH, a APYT'U MaKCUMaJIaH XUAPOCTAaTUYKU NPUTHUCAK U PA3JIUKY MTPUTHUCAKA.

Prin = P&hmin =1471.5Pa~1.47kPa, Prrex = PShmex =13734Pa~13.73kPa,
AP = Prax — Prin #12.26 kPa. Ap=p, —p; =1177.2Pa—-981Pa=196.2Pa.

[MuTatn yYeHUKe Aa I Cy U3padyyHATH MPUTUCIIM UCTOBPEMEHO U mpHUTUCIH Ha yim. OuekuBanu oarosop: He, jep ce cabupajy ca
aTMocdepcKkuMm.

V cnydajy HETauyHOr OArOBOpa IOJCETUTH Ja Cy YYWIHM Ja atMocepa CBOjOM TEKHHOM IPHTHCKAa BOAy, U na he o Tome
JieTajbHUje YUUTH Ha cienehem gacy.

Ypanuru 3agarak 6.10. Kosimkom HajMamkOM CHIIOM TpeOa JeI0BaTH HOPMAJIHO HA CTPAHUILY IIYIJbEe
IUTACTUYHE KOLIKE UBUIIA 5CM 1a OMCMO je OTOMUIM Y BOAY? 3aHEMapHTH Macy KOIIKE.

V4eHUK KOjH CXBaTH Jla Ce yPaBHOTEXaBajy CHIIC MPUTUCKA U Aenyjyha cuia oapelyje cumy xuapocraTudkor npurucka (o g h)

F=pS=pghS=pgaa’=pga’.
Jpyru yueHuka pauyHa Tpa)xxeHy CUILy.

F =1oook—g3x9.slﬂx(0.05 mp ~1.23N.
m kg

3aBpUIHHU 10 Yaca

HpO,Z[I/ICKYTOBaTI/I CBCHTYAJIHC I'PCHIKEC Y U3PpAaU 3aJiaTaKa.

Jlomahu 3amarak: ITutame 6.9 u 3agarak 6.29.

IIpoBepa ocTBapeHHX UcXoaa

— Taunu oaroBopu Ha NUTaWka KOjUMa Ce MPOBEPaBa YCBOJEHOCT MOJMOBA BE3aHUX 3a XUAPOCTATUYKU
MIPUTHUCAK.

— BpenHoBame pa3NMUUTHUX HHUBOA MOCTUTHYha Ha OCHOBY TAayHUX OJroBOpa Ha IudepeHIHpaHe
3aXTeBE Y OKBUPY PAuyHCKOT 3aJaTKa.

Epanvauuja
— Jla mu cam peann3oBao/na cBe IUIAaHUPaHE AKTHBHOCTH?
— Jla mu je u36op 3amataka 610 y GyHKIM]HU IPOBEPE OCTBAPEHOCTH Hcxoa?
— Jla i1 je BpeMeHCKa JMHAMHUKA Jaca UCIOIITOBaHAa?
— IlIta 6ux ypaauo/na apyrauuje?
— VYTucak o atMmocdepu Ha yacy
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IIpunpema yaca

OU3UKA
HNPEIMETHHN HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 66
HACTABHA TEMA [IpuTncak
HACTABHA JEJUHUIA OpnpehuBame 3aBUCHOCTH XUIPOCTATHUKOT MIPUTHCKA O] 1yOuHe
TEYHOCTHU
THUIT YACA Jlaboparopujcka BexOa
METOJIE PAJIA MpaKkTUYaH paj
OBbJIMIIN PAIA paza y napoBuMa WM rpyrnama
HACTABHA CPEJICTBA HaBeJIeHa Y JIeTaJbHOM YITYTCTBY 3a U3paay BexkOe y MPAKTUKYMY

b U 3AJALIM YACA

VY nuspy oOHaBasbama M yTBphUBama 3HAkA U CTHIAKA YMEHA O XUIPOCTAUYKOM MPUTHCKY MTOKA3UBAHEM
7l je IPONOpLUOHATIaH BUCUHU CTY0a TEUHOCTH.

ncxoamn
Ha kpajy yaca yuenuk he 6utu y cramy aa:

— Tperno3Ha JIMHEeapHY 3aBUCHOCT XUAPOCTATUYKOT MIPUTHUCKA O TyOMHE TEYHOCTH,

— JIEMOHCTPHUpPA 3aBUCHOCT XUAPOCTATUYKOT MPUTHCKA O]l AYOUHE TEYHOCTH,

— O4YMTa BPEAHOCT HajMamer MOJC0Ka Ha MEPHO] CKaJIH,

— U3paudyHa cpelilby BPEIHOCT BUCHHE CTy0a TEUHOCTH y KpalliMa MaHOMETPA,

— ToAaTKe MpeAcTaBu TabenapHo,

— yMETH J1a Ha MIIMMETapCKOM Manupy MpeHece U3MepeHe BpeIHOCTH MPUTHUCKA U TyOuHe (BUCHHE
BOJICHOT cTy0a),

— rpaduYKy NpeaCcTaBy 3aBUCHOCT XUPOCTAaTHUKOT MPUTHCKA O] TyOuHe,

— OJpeIu T'YCTHHY T€UHOCTH Ha OCHOBY U3MEPEHOT XUIPOCTATUUKOT IIPUTUCKA U JyOMHE Ha KO0joj je
MepEeE U3BPILIEHO.

MEBYHNPEIMETHE KOMIIETEHIIUJE:
— KOMIIETEHIIN]a 32 YUeHe,
— pajx ca moganuma u nHbopmarujama,
— pemraBame mpoodsema,
— KOMYHUKAaIIH]a,
— capanama.
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Jeo yaca AKTHBHOCTH HacCTaBHMKA AKTHBHOCTHU yUEHHUKA
YBOJTHU HCTUYE [IUJb Yaca aKTUBHO CITyIajy
MpOBEpaBa Jia JId CBU YUCHUIU UMajy
TEKCT BEXOe
TJIaBHU yIO3Haje YUeHHKE ca cajipxajeM Bexxoe aKTUBHO CITyIIajy

Jlaje MHCTPYKIIMjE Y BE3U ca MaXJBUBO ITOCMATPAjy

peanu3anujoM Bexoe . .
MI0CTaBJbajy MUTaka BE3aHa 3a CallpiKaj U

yiyhyje yueHuKe Ha TeKCT BexKOe y peanu3almjy BexOe - YKOJIUKO UMa

MIPAKTUKYMY HejacHoha, Tpaxke JoJaTHa 00jalllberha

MOCTaBJha MMUTAHA 0JIFOBapajy Ha MUTamba

MOJICTHYE YYCHUKE 32 aKTHBHO y4denihe y | 4uTajy TeKCT

E€MOHCTpAIIH]jH .

& patty] acHCTHpPAjy

Ha/rena . )
NaXJBUBO ITOCMATPAjy, CIYIAjy,

MOMaXke U BpeIHYyje M0CTaBJbajy, CUIajy, oapel)yjy BpenHoct
HajMamer Mo/Ie0Ka, Mepe, 3aIucyjy,
pa3sMUIIIBajy, pa3roBapajy, OAroBapajy,
padyHajy, pelaBajy npooiem, upTajy
rpaduK, TUCKYTY]y, HIPOLCHY]Y

3aBpIITHU Jlaje TIO3UTUBHO MHTOHUPAHY MOBPaTHY CITyIIajy

nH(pOpMalK]y YIEHUIIMMA O YCIEIIHOCTH
BexOeE

TOK YACA

JlerasbHa ymyTCTBa 3a U3BOheme BexOe 1 HauuH o0pajie pe3yiaTara Mepema J1aTu Cy y MPaKTUKYyMY.

HpOBepa OCTBApPECHHUX HCXO0dA

— Ilokazana OATOBOPHOCT IMpeMa yueCHUIIMMAa U CPECACTBUMA 3a pan.

— KopektHo ommcan Tok 1abopaTtopujcke BexOe.

- I/ICHpaBHO HU3BCACHU ACMOHCTPAlIUOHHU OIJICAU 3aBUCHOCTH IMPUTUCKA O[] JIY6HH6 TCYHOCTH.

— Tauno HU3padyyHaTta cpcamba BpCAHOCT BUCUH CTY6a TCYHOCTH Y KpalluMa MaHOMCTpa.

- KOpeKTHO HaBC€ACHA 3aBUCHOCT XUAPOCTATUYKOI ITPUTUCKA O/ HY6I/IH6, I'YCTUHC U T'paBUTAalUOHOI

yOp3ama.

— HcnpaBHo TabGenapHo u rpaduyKy IpUKa3zaHa 3aBUCHOCT IIPUTHUCKA O TyOuHE.

Epanyauuja

— Jla i je Gui0 TOBOJHFHO BPEMEHA 3a pean3aiujy Bexxoe ?

— Jla 11 cam 0BUM HaYMHOM peanu3alyje Bexoe 00e30e1una/o ycnoBe 3a yKIbyUYHBambe CBUX

y4yeHuKa?

— /Jla mu cy 3axXTeBM IPUMEPEHHU U jaCHU?

— Jla i cy Ouiia HeomxoiHa J0aTHA 00jammbema?

— IlIta 6ux mpomenumna/o?
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHHUK

PA3PE/: VI PEJIHUM BPOJ YACA: 67

HACTABHA TEMA [IpuTncak

HACTABHA JEJUHULA ATtMmocdepcku puTrcak. TopudenujeB oriea. 3aBUCHOCT
aTMOC(EepCKOT MPUTHCKA 0J1 HAJIMOPCKE BUCHHE. bapomeTpu.

Manomerpu
THUII YACA oOpana
METOJE PAJA MOHOJIOIIIKA, TjaJIOIIKa, JEMOHCTPAIMOHA, HITYCTPaTHBHA
ObJINIHU PAJJA (bpoHTaTHH, TPYITHHA, UHAUBUIYATHA

HACTABHA CPEIACTBA yIIOEHUK, MPaKTUKYM, HINPHUILI, Yaiia, 0apoMeTpu U MAaHOMETPHU

Wb U 3AJIALIA YACA
I_II/IJ'LGBI/I qaca Cy yIlo3HaBamkC YUCHHUKA Ca:

— arMoc(epCcKuM NPUTUCKOM U TopHuUeNnjeBUM OTJIeI0M,
— 3aBHCHOIINY aTMoc(epcKor MpUTHCKa 0J1 Ha/IMOPCKE BUCHHE,
— OapomeTpuMa U MaHOMETapa.

ncxoau
Ha kpajy yaca yuenuk he 6utu y cramy aa:
— o0jacHu aTMOC(EepCKHU MPUTHUCAK,
— JeMOHCTpUpa aTMOCHEPCKU MPUTUCAK J€THOCTABHUM OTJIeIUMA,
— o00jacHM Kako aTMOC(EpPCKH MPUTHUCAK 3aBUCH OJ] HAJIMOPCKE BUCHHE M KJIMMATCKUX TPOMEHA,
— M3pa3u aTMOC(EpCKH MPUTHCAK y OJIrOBapajyhuM MepHUM jeMHULIAMA,
— onuue Topuuenujes ornen,
— pasznuKyje 6apoMeTap U MaHOMETap U 3HA FbUXOBE HAMEHE.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

— KOMIICTEHIIH]a 32 yUeHe,
— pemaBame rnpobiiema,

— KOMYHHUKallHja,

— capaama,

— JMUTHUTaIHA.
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[eo yJaca AKTHBHOCTH HacCTaBHMKA AKTHBHOCTU yYEHHUKA
YBOJHU MOCTaBJha MUTAHA CITyIIajy,
CITyIIa OJIrOBOpPE Pa3MHUIILIBA]jY,
KOMEHTapHIIE OT0BOPE ¥ apryMEHTOBAHO MPE3EHTY]y OJIrOBOpE
noxceha
TJIABHU HCTUYE [IUJb Yaca CITyIIajy
MIOCTaBJba MUTabHA Pa3MHUIILIBAjy
CIIyIIIa OJITOBOPE oJroBapajy
MoOJIepHpa JUCKYCH]y ca IUJbEM aKTHBHO y4ECTBY]Y Y J€MOHCTpAIHjH
nojicehama yaeHuKa Ha cajipikaje . .
A e Apa oCMaTpajy U IpTajy
reorpacduje
. U3HOCE 3amakama
U3JIaKe, YII03HAje YICHUKE Ca HOBUM
caﬂpx{ajHMa MOCTaBJbA]y NTUTAkA
MoOMake y euHUCamy ojMa JAUCKYTY]Y
aTMOC(epCKH MPUTUCAK W3BOJIE 3KIBYUKE
Jaje MHCTPYKIIMjE ¥ MMOMaXKe YICHUIMMA samucyjy
IpU IEMOHCTpaLHUju aTMochepcKor
npuTHCKA Kopucre MOOWIIHHU TeTeOH HITN
. KOMITjyTep
YII03Haje YYeHUKE Ca 3aHUMIbUBOCTUMA . _
) ) ) CeJIeKTY]y uH(pOopMaImje
omucyje u odjammana Topuuennjen .
oryen IIPE3EHTY]y pe3yJTare nperpare
MOJICTHYE YUEHHKE J1a y3My ydemihe y cITymiajy objanmene
JTUCKYCH]H
rokasyje 0apoMerap U MaHOMETap
ynyhyje yueHuKe Jja Ha UTEPHETY
npoHal)y ciuke ( yKOJIHKO y HeMa y
IKOJIN)
o0jalmaBa pajJ METaTHUX MaHOMeTapa
3aBpIIHU MO0CTaBJba MUTaka KOja ce 0JTHOCE Ha CIyIIajy,

aTMocdepcku nputucak, Topuuenujes
OIJIE]l U BbETOBY IPUMEHY

3amaje momahu 3aaTak

0/ITOBapajy Ha MUTamHA

3aIucyjy

YBOIHM J1€0 Yaca

TOK YACA

Kpo3 nutama u o1roBope nojACeTUTH YIYCHUKE Ha XUAPOCTATUYKU MPUTHUCAK.

I';1aBHM 1€0 yaca

VY1o3HaTH yYeHUKE ca HajBaXKHHjUM ocoOnHama ATMocdepe 3emJbe:
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— HHje XOMOreHa — Hajsehy T'YCTHHY MMa y3 TOBPIIUHY 3eMJbe

a) T o) =T Y TYCTHHA jOj 3aBUCH OJ1 BpDEMEHCKHUX MPUITHKA.
I — TyCTHHAa Ha MOBPIIMHA 3emMibe Hajuyenthe H3HOCH OKO
kg )
H H H H 12— u cmamyje ce ca BucuHOM mpenasehu y GesBasiymiHu
m
POCTOP KOCMOCA.
e s Hebunrcatn aTMochepcKH NPUTHCAK KAO TPUTUCAK KOJU BPIIH
» » aTMoc(epa CBOjOM TSKUHOM Ha MOBPIIMHY 3eMJbe U Tejla Ha HCHO]
‘“1 l “ HOBPILHHH.
T T JIeMOHCTpHpaTH MOCTOjabe aTMOC(ECKOT MPUTHUCKA TOMONY
S [ P umpuia (ci. 6.8), npeBpTama yaiiie ca BOJOM 3aTBOPEHE JINCTOM
nanwupa ...
Onucaru u o6jacautu Topuuenujes ornen (ci. 6.9).
.

VYueHuk Ha Ta0JIM TOHABJbA TopnqennjeBo HU3pavyyHaBamC.

p, = pgh=13 591.1"—93 %9.80665-.0.76m,
m

kg
p, =101325Pa =101.325kPa.

76 cm

HarnacuTu na ce oBaj mpuTHCaK Ha3uBa HOPMAaJiaH aTMOC(epCKH NPUTHCAK.

HanmomeHyTn 1a je cpeabu arMOCepCKH NPUTUCAK Ha TOBPIIMHU MOPA, Ha
reorpadckoj mmpunu 45° u temneparypu 0°C, npuOiamxHO je jemHak

HOPMAaJTHOM IPUTHCKY.

Hagectu 11a ce y MeTEOpOJIOTHji aTMOC(HEPCKU MPUTHCAK H3paXkaBa y dapuma,
win muimbapuma (mbar) (1 bar = 1000 mbar = 100 000 Pa).

HanomeHyTH BpeIHOCT HOpPMaJHOT MPUTHUCAK y MHiInOapuMa (y BPEMEHCKUM
nporuo3ama) P, =1013mbar .

Harmacutn na 4OBEKOB OpraHmM3aM HE MOXKE Jla IIOJHECe BeNHKa OJCTYNama OJ OBOI HPUTHCKA —
acTpoHAyTH Hoce cKadaHzepe, Ha BeJMKe AyOuHe JbyaAU ce CIylTajy y 6atuckapuma.

Hcrahu na ce atmocdepcku MpUTHCAK CMamyjeé ca BHCHUHOM jep C€ ca BHCHMHOM CE€ CMamyjy BHCHHA
Ba3yLIHOT cTy0a U TyCTHHA aTMOc(epe — MPUTUCAK ce Ha BUCHHM OKO 5.5 km mpernonoBu.

[Intatn yueHuke a I Cy Kajia OCEeTHIH ,,Iylame” y ymuma. OueknBanu oarosop: [Ipy nemamy Ha BUCOKE
IUTaHUHE — 00jaCHUTH J1a je, Kajla Cy yCTa OTBOpEHa, IPUTHUCAK Bas[yXa jeJHaK ca o0e cTpaHe OyOHe OIHe,
JIOK TpH NeHkhakby 3aTBOPEHUX yCTa 3aJpKaBaMo MPUTHCAK Y OPraHU3My, a aTMOC(HEPCKH OMaja IITO 3aTexXe
OyOHY OMHY IpeMa CHoJballkbOoCcTH (HenmaroaHo). CaBeToBaTH ApKambe ycTa Makap Majlo OTBOPEHUM.

HarnacuTtu na atMmocdepcku mpUTHCAK 3aBHCH O] KIIMMAaTCKUX YCJIOBA I1a j€ pa3iuduT Ha
pa3HUM Jel0BUMa 3eMJbE.

i

1100

[TonceTuTn yueHuke J1a ce TEYHOCT KPO3 XOPU3OHTAIIHY 1B CTAJHOI Mpeceka kKpehe of
MecTa Beher ka MecTy Mamer MpUTHCKA U J]a KUCTO BaXKU U 3a TacOBE, 11a U 3a Ba3lyX.

H

[TuTaTn yueHuke Kako MOTY IPUMETUTHU KpeTame Ba3ayxa. OuekuBaHu oarosop: Berap.

JleMOHCTpHUpaTH TOMEpame IIaMeHa OjaruM ImomepameM Baszayxa (ayBaTH Osaro y
[IJIJaMEH, CTAaBUTH IIJJaMEH Ha TOPHU U TOKBU €0 Bpara.

CkpeHyTH NMaXmpy y4CHHIIMMA Ja IUIaMeH Ha JHY W Ha BpXY BpaTa ckpehe y CympoTHUM
CMepOoBHMMa — HaBecTH J1a he pasnore yuntu cienehe roauxe.

HaBectu 6apomeTpe Kao HHCTPYMEHTE 32 Mepemhe aTMOC(HEPCKOT MIPUTUCKA.



231

[Toncerutn na je Topuuenujes oryen mpuMep 6apoMeTpa.

JleMOHCTpHpaTH PacIoIoKHUBE GapoMeTpe.

O6jacautu pan 6apomerpa Ha ciauiu 6.9.

Ob6jacuuTH pan eranaux 6apomerapa (ci. 6.11).

HaBectu OapomeTpe Kao HMHCTPYMEHTE 3a MEpEHE IMPUTHUCKA Y
TEYHOCTUMA U FaCOBUMA.

JleMOHCTpHpaTH PacIiOIOKUBE MAHOMETPE.
OG0jacHuTH pag MaHOMeTpa ca TeuHouhy (ci. 6.12).

[Tutaty yyeHHKe KOJIMKA je pa3jiMKa NMPUTHCAKa W3HAJ >KHMBE y ABa Kpaka. Kpo3
JHMCKYCH]y HaBeCTH Ha 3aKk/by4ak Ja OHa Wu3Hocu P—P, =,0h wm

P:—P=p9 h, y 3aBucHOCTH 011 0JTHOCA PUTHCAKA.

OO6jacHuTH pag METATHUUX MaHOMeTapa (ci. 6.13).

HamomenyTtu na caBpeMeHH MaHOMeETPH Hajuenrhe pajie Tako ITO KOPUCTE HEKe
ocoOMHEe TMOCeOHMX BpCTa KpHUCTajda 4YHjU CE€ KpajeBU IMOJA MPHUTHCKOM
HACJICKTPUIITY CYIPOTHUM HaeJIeKTpUCakhUMa — Ha4uH paja he yrmosnaru ako Oymy

JeTaJbHHje U3ydaBalu (PU3HUKY.

3aBpIIHH 1€0 Yaca

Kpo3 nurama npBepuTy yCcBOJEHOCT HU3JI0KEHOT I'pajiBa.

Jlomahu 3amarak: [lutama 6.10 u 6.11.

IIpoBepa ocTBapeHHX UcXoaa

HcnipaBHO onucyje 1mojaBy aTMOC(EPCKOT MPUTHCKA KPO3 jeTHOCTABHE OTJIEIC.
Tauno u3paxkaBa aTMoc(hepCcKy NPUTHCAK Y MEPHUM jeIMHULIAMA.

KopektHo onucyje Topuuenujes oryes.

[To3naje paznuky n3mely 6apomerpa U MaHOMETpA.

Epanyauuja

Jla i cam peanm3oBao/ina CBe IJIaHUPaHe aKTUBHOCTH?

Jla 1 je BpeMeHCcKa JMHaMHUKa Jyaca UCTOIITOBaHa?

VYTHcak 0 atMoc(epu Ha yacy.

Jla nu cam nmocturao/na usb yaca?

Jla mu je ogabup JEMOHCTPAIIMOHUX OrJiea Y GyHKIUjH OCTBapHBamba Injba Jyaca?
Jla mu cy yuyeHu1y OuiIM akTUBHU Ha 4acy?

Ja nu je 6uno npobieMa y peanu3anuju IIaHUPaHUX aKTUBHOCTH?



HNPEIMETHU HACTABHUK

232

IIpunpema yaca

PU3UKA

PA3PE/: VI PEJIHU BPOJ YACA: 68

HACTABHA TEMA IIpuTncak

HACTABHA JEJIUHHUIIA ATtMmocdepcku npuTHcak. TopudenujeB oriea. 3aBUCHOCT

aTMOC(EepCKOr IPUTHCKA O/l HaJIMOPCKE BUCHHE. bapomeTpu.

ManomeTpu
THUII YACA [IOHaBJbaE, YTBphUBame, IpoBepa 3Hamba
METOJE PAJJA JIjasiolKa, TeKCTyaaIHa
ObJINIA PAJTA (pOoHTATHH, UHANBUIYATHH, TPYITHHA

HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM

Wb U 3AJIALIA YACA

[{urbeBu yaca cy yTBphuBama 1 npoBepa 3Hama o

aTMoc(hepcKoM MPUTUCKY U TopudenujeBuM Orieiom,
3aBucHOIIIhy aTMocepcKor MPUTUCKA O HAIMOPCKE BUCHHE,
O6apoMeTpuMa U MaHOMETapUMA.

UCXOIN

Ha kpajy yaca yuenuk he 6utu y cramy aa:

JIeMOHCTpHpa aTMOC(EPCKH MPUTHCAK KPO3 JEAHOCTABHE OTJIE/IE,

neduHuie aTMOC(HEpCKU IPUTHCAK,

00jacHM Kako aTMOC(EPCKH MPUTHUCAK 3aBUCH OJ HAJIMOPCKE BUCHHE U KIIMMATCKHX MPOMEHA,
pazyme 1a je 6apomeTap HHCTPYMEHT 32 MEepermHe aTMOC(HEPCKOT MPUTHCKA,

pasyMe /1a je MaHOMeTap WHCTPYMEHT 3a Mepe-e IPUTHCKA Y TEYHOCTUMA B TACOBUMA,
paszyme MpUHIUN pajia MaHOMETPa,

MPUTUCAK U3PAXKEH Y MUIUOApHMa MPETBOPU Y CUCTEMCKY j€AMHUILY TacKall,

OJIpeIN CHITY KOJOM aTMOC(EPCKH TMTPUTHCAK JETyje Ha lem? JbYZACKOT TeTa,

HaBejsle 0COOMHE BEKTOPCKHX BEMYMHA (CUIIE),

00jacHM MOHAIIIAkE TeJla MIPH JIeNIOBaY JIBE CUJIE.

MEBYHNPEIMETHE KOMIIETEHIIMJE:

KOMIIETEHIIH]ja 32 yUeHe,

pax ca mojganuma u uHGopmanmjama,
periaBame mpodaemMa u
KOMYHUKAIHja.
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Jeo yaca AKTHBHOCTH HacCTaBHMKA AKTHBHOCTHU yUEHHUKA
YBOJTHU MOCTaBJba NMUTaka Be3aHa 3a JoMahu CITyIIajy
3ajlaTaK 0JIFOBapajy Ha MUTamba
o0jamnmaBa IMJb YTBphUBamka v MPOBEpEe | CIYIIAjy
3HaBba '
pasMuUILBajy
MOCTaBJba MUTaka KOja ce 0JTHOCE Ha . .
MOBE3Y]y MOjMOBE
mpUTHCaK ( YBPCTUX TeJa, MPUTHUCAK
TEYHOCTU M aTMOC(HEPCKH MPUTHUCAK..) M3BOJIC 3aKJby1aK
CIIyIia OJIFOBOPE U BPEAHY]E OAroBapajy
ucTuue OUTHO I'II/ITa.jy TEKCT 3aJaTKa
MOJICTUYE YUYCHHUKE J1a 1a]y OJrOBOpe aHanusupajy
IJIaBHU KOMEHTApHIIIE ¥ BPEHYj€ OArOBOPE yo4aBajy npobiem
3aJlaje pauyyHCKe 3a/1aTKe KOjU ce oJfHOce | 3aIlnCyJy
Ha aTM KH TIPUTHCAK :
a aTMOC(EPCKH MPUTHUCA JHCKYTY]y
yIIO3HAj€ ca caJip>KajeM 3a/laTaka u Jiaje TpaHcdOPMHIITY OCHOBHE hOpMyITe,
yyTCBa 3a pan M3BOJIE jeJIHAUYNHE
€M MUCaHu Matepujan 3a Tpehu :
A pH) p pauyHajy
3ajaTak .
3aKJbY4y]y
MIpaTH pellaBame
TOMasKe
Jlaje moBpaTHe HH(pOPMalMje YICHUIIUMA | CIIYLIAjy U 3a1ucyjy
O IBbUXOBHUM aKTHBHOCTUMA HA 9acy
3aBPITHU
3anaje jomahu 3aaTak

TOK YACA

YBoauu 1eo yaca

[IpoauckyroBatu nomahe 3amaTke.

T'J1aBHM 1eo yaca

Kpo3 nurama u onrosope:
® TIOHOBHUTH HAY4€HO,
e  YTBPJWTHU CTE€YECHA 3HAMKA,

L4 IMPOBCPUTH CTCUCHA 3HAA, IMOCEeOHO 0 IIPUTUCKY.

Vpanutu 3apatak. OJpeIuTH KOIMKOM CHIOM atmocdepa jenyje Ha HOBpmHHY S =1CM® 40BEKOBOT
TeTa, a KONMKOM Ha Ieno Teno nospmuHe S =2m”=20000cm?, ako je armocdepcku IpHTHCAK
Hopmanas ( P, =1013 mbar ).

Vuenuk Ha Tabau peiiaBa 3aJiaTak.

F, = p,S; =1013 mbar x0.0001m? =101300 Pax0.0001m® ~10N .
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F =20000x F; =200000 N =200 kN .

Ypagutu 3aaarak. Konmka je maca Tena yuja je TEKHMHA jeIHaKa CHJIM KOjoM aTMmocdepa IpHUTHCKa
YOBEKOBO TEJIO U3 MPETXOIHOT 3a7aTKa?

Vuenuk Ha tabau peiiaBa 3aJiaTak.

ngzwzzomwg:zo.m.
9 981~
kg

[Mutatn yueHuke 3amrTo Hamre Teno He oceha menoBame TONHMKO Benmuke cuie. OYeKWBaHW OATOBOP: 3aTO IITO je MPUTHCAK Y
HAIlleM TeIy jeIHaK aTMOC(EpCKOM, I1a ce OpraHH Hajla3e Y PaBHOTEKH — jeJHAKE CHIIE IeTyjy CII0Jba U U3HYTpa.

Ypaautu 3aaarak 6.11. YV U nes je HacyTa oapel)eHa KOJIMUMHA aTIKOX0J1a TYCTHHE

=800 kg/m®. Hakon Tora je jenan Kpaj 1ieBU 3aTBOPEH YETIOM KOjH je JeIOM YIIao y LEB,

kao Ha ciuiy. [Ipy ToMe ce HUBO anKoxosia y IpyroM Kpajy HeBH MOJUrao Tako J1a je pa3iuka

HHBOA ankoxona y nesuma h = 25cm. Konuku je mputucak ucrof yerna? AtMochepcku
npurtucak je 101.3kPa.

JnaH y4eHUK HAEjHO pelaBa 3a7aTak — 3aKJbydyje /1a je IPUTUCAK UCIION Yela, Tj. IPUTHCAK M3HA AIKOX0Ja y JECHOM KpaKy
1eBU MOpa Jia 6y/Ie yPABHOTEKEH ca aTMOC(EPCKUM MPUTHCKOM M XHIPOCTATUKHM TIPUTHCKOM CTy0a ankoxosa Bucune N .

Jlpyru yueHuK penrasa sajgatak: p = P, + pgh ~103.3kPa.

3aBpUIHHU 1€0 Yaca

HpO,Z[I/ICKYTOBaTI/I CBCHTYAJIHC I'PCHIKEC Yy U3PAaUN 3aJidTaKa.

Jomahu 3amarak: 3amarak 6.33.

IIpoBepa ocTBapeHHX UcXoaa

— TayHm oaroBopu Ha TUTamka KOJUMa CE€ TMPOBEpaBa CTENEH YCBOJEHHCTH IOjMOBAa M3 OOJIACTH
IIputHncax.

— BpennoBame pa3nmuuuTUX HHUBOA MOCTUTHYha Ha OCHOBY TayHUX OJroBOpa Ha AudepeHIupaHe
3aXTEBE Y OKBHPY PauyyHCKOT 3aJaTKa.
— TayHo HaBOJIM OCOOMHE BEKTOPCKUX BEIIMUMHA.

EBanyaumja

— Jla mu je ogabup 3amaraka OWo afgeKkBaTaH (HU MPETEXaK, HU Tpesiak)?
— Koje remkohe cy ce mojaBuiie TOKOM pelllaBarmba MOCTaBJbEHU 3a/1aTaka’?
— Jla mu cy cBM yuyeHHMIIM NpaTHIIM U3pajy 3aaaraka’?

— Jla n je BpeMeHCKa TWHAMHKA Yaca UCTIOMITOBaHA?

— IlIta 6ux ypaauo/na apyrauuje?

—  VYtucak o armocdepu Ha yacy?
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHHUK

PA3PE/: VI PEJIHM BPOJ YACA: 69

HACTABHA TEMA [IpuTncak

HACTABHA JEJUHULA [IpeHolIemhe COJbBET MPUTHCKA KPO3 TEYHOCTH U TaCOBE Y
3aTBOpPEHHUM cynoBuMa. [lackalioB 3aKOH U HEroBa MpuMeHa

THUII YACA oOpana
METOJE PAIIA MOHOJIOIIIK, IUjaJIOIIKa, IEMOHCTPAIIMOHA
OBbJIMIIN PAIA (bpoHTaNHU, TPYITHU, UHAUBUAYAIHN

HACTABHA CPEJACTBA yIIOCHUK, TPAKTHKYM, OAJIOH, IIIIPULICBH Ca BOJIOM H Ba3IyXOM,
nocyza ca ojBajajyhum qaom, XepoHona 0ora

Wb U 3AJIALIA YACA
I_II/IJ'LGBI/I qaca Cy yIlo3HaBamkC YUCHHUKA Ca:

— HNPCHOHICHEM CIIOJBHLET MPUTHUCKA KPO3 TECUHOCTHU U I'aCOBC Yy 3aTBOPCHUM CyAOBHUMaA,
— IlackamoBHM 3aKOHOM M H5ETOBOM MMPpUMCHOM.

ncxoaun
Ha xpajy yaca yuenuk he 6utu y ctamy aa:

—  ONHUILE KaKo ce MPEHOCH CIOJbAlIBbU MPUTUCAK KPO3 XOMOTeHe QUIyHJie Y MUPOBaY,

— OCMHUCIH JeTHOCTaBHY AeMoHcTpainujy [lackaioBor 3akoHa,

— HaOpoju TpH pa3IuuuTe Harpase Koje paje Ha npununy [lackanoBor 3akoHa,

— Iperno3Ha MPUMEHY XMJIPOCTATUYKOI MPUTHUCKA KOl (POHTAHE U BOJIOBOAA,

— pelaBa KBAIMTAaTHBHE M KBAaHTUTATHBHE 3a/1ake Kopuctehu Gpopmyiry xuapaynndaae mpece.

MEBYIIPEAMETHE KOMIIETEHIIHJE:

— KOMIIETEHIIMja 3a YUeHe,

— pemraBame mpoodsema,

— KOMYHHUKallHja,

— capajma,

— €CTeTHYKa KOMITETCHIIN]ja 1

— JUTHTaJIHa KOMIICTCHIIH]a.
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Jeo yaca AKTHBHOCTH HacCTaBHMKA AKTHBHOCTHU yUEHHUKA
YCMEHO TOCTaBJba MHUTaka CIyImajy
cllyIia OArOBOpe, BPeIHYyje Pa3MHUIILIBAjy
YBOJHU KOMEHTapHIIE OATOBOPE TUCKYTY]Y
ycMepaBa OJIr0BOpe Ka CyMHUpamy JIOTOBapajy
uHpopmanmja ¥ apryMEHTOBAHO MPE3EHTY]y OJIrOBOpE
UCTHYE [IUJb Yaca YUYECTBY]Y Y IEMOHCTpAIUjU
yIO3Haje YICHHKE ca IprudopoM 3a OCMaTpajy
nemoHctpanujy I[lackanoBor 3akoHa .
pauujy upTajy
aje MHCT vje YYCHHUKY 3a .
A4 PYKIHJE ¥ Y 0JIrOBapajy Ha MHUTamka
JIEMOHCTpAIIH]y
MOCTaBJbajy MUTAKkA
OMaxe
CIIyIIajy OJIrOBOpE
MOCTaBJba MMUTAbA yiajy P
TJIaBHU ) 3aKJbYy4y]j
MoJiepupa JUCKYCHjy Ka (opMyIHcamy Yy
3aKJbyvaka 3anmncyjy
HaBoJu npumepe npumene Ilackanosor KOPHCTE MOOWJIHH TenedOH HiIn
3aKOHa KOMIIjyTep
npra ceNeKTyjy uHdopmaruje
Jaje 3a/1aTaKk yYeHUIIMMa Ja Ha IPE3EHTY]y pe3yJTare nperpare
WuTepHery npoHal)y npuMepe nmpuMeHe
[TackanoBor 3akoHa
MOCTaBJba MUTaKkA KOja c€ OJHOCE Ha ciymajy
MIPEHOIIEHE CIOJbAIIET IPUTUCKA .
OJIFOBApajy Ha MUTamba
3aJ1aje pauyyHCKH 3a/1aTaK .
Jlaje paiyH A 3aIucyjy
poBepaBa .
3aBpIIHU pelaBajy npobiaem

3amaje nomahu 3agarak )
. padyHajy

IPE3CHTY]Y peliehe

YBoaHHU €0 Yaca

TOK YACA

Kp03 ImUuTamkba U OJAroBOPEC NMOJACCTUTH YUHCHUKE Ha XUAPOCTATUYKHU IIPUTHUCAK U IPUTHCAK Yy TaCOBUMaA.

\

I'J1aBHM €0 yaca

[lutaTn yueHuke na jau ce OajloH MIMPU caMoO y MpaBIly JyBama Bazlyxa y
Bera U Ha KOjy CTpaHy Teuye Miia3 BojJe U3 OaloHa ako Ta MPHUTHUCHEMO.
OuexuBaHu OArBOpH: baoH ce mupH U MiIa3eBU TEKY Y CBUM CMEPOBHMA.

JleMOHCTpHUpaTH HaBEIEHO UJIU OIJIe] ca ciuke 6.14.

W3 ornena v oAroBopa M3BECTH 3aKJby4aK:
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Cno/ballilbu NPUTHUCAK €€ MPEHOCH PABHOMEPHO Y CBUM NMPAaBUMMAa KPo3 XoMoreHe ¢uiyuae (Te4HOCTH
U racoBe) Y MUPOBaby.

Harnacutu ga ce HaBeACHU 3aKJby4YaK Ha3nBa IIackaJjioB 3aKOH.

JleMoHCTpUpaTH NPEHOIICHE MPUTUCKA KPO3 TEUHOCT OIJIEAOM ca ciuke 6.15.

OGjacHuTtH 51a OM ce ce 3BYK MPOCTUPAO CACBUM Jpyraduje Kpo3 quryuae

®
Kaga He Oum Baxuo [lackanoB 3akoH — kamga OyOmap ymapu y OyOarm,
IBeropa MemOpaHa Tpenepu M TOTHCKyje Ba3ayx wucmpen cebe. Jla ce
MIpOMEHE MPUTHUCKA HE TIPEHOCE Ha CBE CTPaHE, 3BYK OM 4yO caMO OHaj KO
/ je ucrnpeq memopane 0yoOma.

HanpraTtu Ha Tabnu xuapayanuny npecy (ci. 6.16).

Kpo3 auckycujy HaBeCTH yYEeHHKE Ha 3aK/bydak Ja je MPUTHUCAK jeTHaK
ucrof oba kiumna (P; = P,).

Y4ueHuk Ha Tabsu u3BoAM GOpMyYITy XUApAyIHIHE Mpece.

F_F l:223_2
S

12 F,.
S, S, '

HarnacuTu na Ha ciavyaH Ha4MH pajie KOYHUIE ayTOMOOMIa U MHOTH JIpYTH XUJpAayJIUYHU ypehaju Kkao mro
Cy XMJIpayJIM4HHU BOJIAHU, XUPAYJIUYHE TA3ATULE U IPYTH.

HaBectn mpumMepe jomr Heke NpUMEHE NPHUMEHE MAacKajJoBOTI 3aKoHAa — Am3ayidile, (OHTAHE, CHUCTEM
BOJI0BOJIa, XepoHoBa Ooria (ci1. 6.17-6.20) u c.

L

\ Pat

?

;_ ] Pat

3aBpPUIHHU 10 Yaca

Kpo3 nutama npBepuTH yCBOJEHOCT U3JI0KEHOT IpajIiBa.

VYpanutu 3aaarak 6.39.

IIpoBepa ocTBapeHHX HCX01a

— VYcnemHo onucaHa 1ojasa MpeHOIIEHha CIOJbAlIbET MPUTHCKA KPo3 (piynae Koju Mupyjy.
— HcnpaBHo HaBeneHa MpUMeHa XUIPOCTaTHYKOT MMPUTHCKA KO OHTAHE U BOAOBOA.
— TauHO pemeHn KBUINTATUBHY U PAdyHCKH 3a/JallH.
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EBanyanuja

Jla mu je u36op 3amataka 6o y GyHKIM]U IPOBEPE OCTBAPEHOCTH Ucxoaa?
Jla mu je 6mio Tenrkoha nmpu U3Bohewy IeMOHCTPAIMOHUX orJiena’?

Jla 1 cam peann3oBao/ina cBE IJIaHUPaHE aKTUBHOCTH?

Jla v je BpeMeHCKa TUHAMHUKA 4aca MCIIOIITOBAaHA?

[Ita 6ux ypaauo/na apyrauuje?

YTucak o armocdepu Ha dacy.
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IIpunpema yaca

PU3UKA

INPEMETHHN HACTABHHUK

PA3PE/: VI PEJIHU BPOJ YACA: 70

HACTABHA TEMA [IpuTncak

HACTABHA JEJUHULA [IpeHolIemhe COJbBET MPUTHCKA KPO3 TEYHOCTH U TaCOBE Y
3aTBOpPEHHUM cynoBuMa. [lackalioB 3aKOH U HEroBa MpuMeHa

THUII YACA [IOHaBJbaE, YTBphUBame, IpoBepa 3Hamba
METOJE PAJTA JIjasiolKa, TeKCTyaaIHa
OBJIMIIN PAIA (GbpoHTaTHU, UHANBUAYAIHU, TPYITHUA

HACTABHA CPEACTBA YIIOSHHK, TPAKTHKYM

HOUJb U 3AJTALINA YACA
[{uspeBu yaca cy yTBphuBama 1 IpoBepa 3Hamba O:

— IPEHOLIEHY CIOJBIET PUTUCKA KPO3 TEYHOCTH U TaCOBE Y 3aTBOPEHUM CyIOBHMA,
— IlackasioBOM 3aKOHY U FbETOBOM IPUMEHOM.

ncxoamn
Ha xpajy yaca yuenuk he 6utu y ctamy aa:

—  OIHIIIE KaKO Ce CIOJbAllFbH MPUTHUCAK MMPEHOCH KPO3 XOMOT'€HE TEYHOCTH U TaCOBE Y MUPOBaMY
(ITackasoB 3aKoH),

— mpemno3Ha npuMeHy [lackanoBor 3aKoHa (XUapayIndHa mpeca, CHCTEM BOJ0BOA , POHTAHE,
XepoHoge Oorie...)

— pasyme ja Cy CHIie POMOPIHOHAHE TOBPITHHAMA KITUIIOBA XUIPAyIHYHE IIpece,

— pelraBa KBaJWTaTHBHE M KBAHTHTATHBHE 3aaTKE KOjU CE OAHOCE Ha XUAPAYIHUHY IPECY.

MEBYIIPEAMETHE KOMIIETEHIIUJE

— KOMIIETEHIIN]a 32 YUeHe,

— pan ca mojanuMa u uHdopmaljama
— pemraBame mpoodsema,

— KOMYHHUKallWja u

— capajma.



240

Jleo yaca AKTHBHOCTH HacTaBHMKA AKTHBHOCTH YYEHHKA
II0CTaBJba [IUTakba, AHATM3UPA YCIOBE cIymajy
3a7iaTKa . .
YBOJHHU OJIrOBapyjy M M0CTaBJbajy MUTabA
KpO3 IHUTalka [IOHAaBJbA U IIPOBEpaBa ciymajy
CTEUYECHA 3Hama O MPUTHCKY YUBPCTUX .
pa3sMUILLIBajJy
T€Ja U TEYHOCTH
. JCKYTY]
BpeHyje yIyJy
IJIABHU IPE3EHTY]y OAr0OBOpE

HCTUYC OKUJb Yaca

. . YUTajy TEKCT 3a/1aTKa
Jaje ynyTcTBa, ynyhyje yueHuke Ha

TIPAKTUKYM U H3a0paHe KBAaHTUTATHBHE | CEJICKTY]y HH(MOpMaLuje n
3aJjaTKe KOju ce OJHOCE Ha 3almcyjy

XHJpayJInaHy Hpecy MPETNO3Hajy U TIOBE3H]y

paTu n3paay 3aaaraka

pauyHajy
NIOCTaBJba MMUTAbHA Mpe3eHTyjy
CJIyIIa OJIrOBOPE
KOMEHTApUIIE U KOPHUTYje OATOBOPE
Bpe/IHyje
3aBPIIHA KOMEHTApUIIIE €BEHTYAIHE TPEIIKE CITyIIAjy U 3aIUCY]y

3anaje foMahu 3aarak

TOK YACA

YBoauu 1eo yaca

[IpoauckyroBatu fomahu 3aiarak.

T'J1aBHM 1eo yaca

Kpo3 nurama u onrosope:
— IIOHOBUTH HAy4y€HO,
— YTBPJAWTH CTEUECHA 3HaMA,

— HPOBCPUTHU CTCUCHA 3HAA, 1moceOHO 0 MNPUTHUCKY UBPCTHUX TCJIA.

Vpaaurtu 3aaatak 6.16. Ha mamem knumy xujpaynuuse npece nospmuae 2500CmM? cToju sedak mMace
45Kkg, a Ha Behem cToje Tpu nevaka ykynHe mace 199kg. Knunosu cy y paBHoTexu. OfpeaAuTy NOBPILIUHY
Beher Kkinma, ako je Maca KJIMIOBA 3aHEMapJbUBa.

m,

FF F
_1__2 SZ=Sl_2, SZZS:LM, SZ=Sl—, Sz =025m

- , 199kg
S S, F m, g my

~1.105m? .
5kg

Ypanutu 3aaatak 6.17. KonukoMm cunmoM Tpeba IeI0BaTH Ha MambH KITUI XUAPAYJIUYHE IPece MOBPIINHE
400cm? na 6u M3IOMIIA KaMeH Koju ce Hanasu u3Mely Beher kauma u upetor miadona? Kamen ce nomu
aKo Ha mera jenyje cuia Beha ox 5000 N. IToBpmuna Beher kiuma je 100dm?. Kamen nokpusa meny

MOBPILIUHY KIIUMA.
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FF S .04 m?

8% Rk 2t os000N <22 _oo0n,

S S, S, Im

Ypaaurtu 3aaarak 6.18. Xunpaynmuunom rnpecom ce cabuja onpyra. Kaga Ha onpyry nemyje cuna ox 200N
oHa ce ckpartu 3a 2cm. Komukom cuiiom Tpeba JeioBaTi Ha Mamby KU XUAPAyIHIHE Mpece, MOBPIIUHE
20cm?, na 6u ce BehuM Kiumom cabua onpyra 3a 10cm? ITospmmHa Beher kimuma je 1000 cm?,

VYueHHK KOjH 3Ha Ja je IPOMEHa JIy>KHHE ONpyre MPOIOpIMOHAIHA CHIIM KOja Ha Y Jiesyje oapehyje cuiry nmotpebHy 3a cabujame

ompyre.

FR_FR _FAl,  200Nx10cm

SLE R F, =1000 N.
Al Al Aly 2cm
Jpyru yaeHuk Ha Tabmu oapelyje TpaxkeHy cuiry.
2
E_ R Fy = F, 22 =1000N x——""_ _ 20N
Sz S S 1000cm

CKpeHyTH NaXBby yYeHHIHMA Ja ce y 3aIaTKy ce IOjaBJbyjy YETHPH CHJe, JABS KOje JeNyjy Ha Ompyry M IBe Koje Neiyjy Ha
kiunoBe mpece. Omnpyra ce cabmja kimmoM Behe moBpImmMHE Mpeceka, ma je cuia Koja Aenyje Ha OIpyry jelHaKa CHIIH KOjoM
TEYHOCT Aemyje Ha Taj kiur. O6e Te cuie cy o3HadeHe ca F, .

3aBpPIUIHHU J€0 Yaca

ITpoauckyTOBaTH €BEHTYaAIHE TPEILKE y U3paau 3a/1aTaKa.

Jlomahu 3anarak: 3amarak 6.40.

HpOBepa OCTBApPECHHUX HCXO0/da

— TauHu oAroBopM Ha NHUTaWka KOjUMa C€ IPOBEpPaBa CTENEH YCBOJEHOCTH I10jMOBAa BE3aHMX 3a
[TackaJiOB 3aKOH ¥ BETOBY IPUMEHY.

- Bpe,[[HOBaI-Be pa3jiInuuTuX HUBOA HOCTI/II‘Hyha Ha OCHOBY Ta4YHUX OAIr0OBOpa Ha ,[[I/I(l)epeHI_[I/IpaHe
3aXTCBC Y OKBHUPY PAYYHCKOT 3a/1aTKa.

EBanyanuja

— /Jla mu cy npo6GisieMu Koju Cy HacTald TOKOM yYaca pelleHH U Ha KOju HauuH?
— IlIta hy cnenehu nyT npyraumje ypaautu 1 Kako ?

— Jla i je nuJb Yaca MOCTUTHYT?

— Jla nm je ucnomToBaHa BpeMEHCKa JMHAMHKA Jaca?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/l: VI PEJHU BPOJ YACA: 71
HACTABHA TEMA [IpuTncak
HACTABHA JEAUHUIA LEJIOKYITHO I'PaIUBO
THUII YACA IIpOBEpa 3HaKBA
METO/JE PAIA TEKCTyaJIHA
ObJINIA PAJTA WHJIMBUTyaJTHU
HACTABHA CPEJACTBA MOTpeOHM Manupy 1 mpudop 3a paj
IJb U 3AJJALIA YACA

HpOBepa " OlICHA 3Hakba YYCHHKA U3 obnactu HpI/ITI/ICEIK.

UCXOIU

Ha kpajy yaca yuenuk he Outn y cramy a Kpo3 peniaBame KBATUTaTHBHAX U KBAHTUTATHBHUX 33jaTaKa ca
TecTa MOKaKe CTENIeH YCBOjJEHOCTH 3Hamba.

MEBYINPEIMETHE KOMIIETEHIIUJE

— paj ca nogarnuMa u uHdopmalmjama,

— pecliaBamC np06neMa.

Jleo yaca AKTHUBHOCTH HaCTaBHHMKA AKTHBHOCTH YYCHHKA
Jiaje yImyTcTBa ciymajy
YBOJHU JIeNT YYeHUIIIMa [TUCaHU MaTepHjaj
(Tect)
naje nHpopMalMje o BpeMeHy Tpajama | YuTajy
u3paje TecTa .
pa3sMUIILIBajy
NOMa)ke KOJ1 eBEHTyaJIHUX HejacHoha y .
TJIaBHU IpUMEY]y CTEUEHA 3Haba
pasyMeBamy 3a7aTKa
peraBajy npooieme
KOHTpoJHIIe atMochepy Ha yacy
3aIucyjy
MIPUKYIJba MTMCAaHU MaTepPHjall O]l ciymajy
eHuka (ypahene TecroBe
sappmm | VO (ypah )
naje nHpopmaryje o HapeTHOM Jacy
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TOK YACA

YBoaHu €0 yaca

[Tonena TecroBa. YmyrcrBa 3a paj.

I'1aBHM 1e0 yaca

VYdeHu1u pasie KOHTPOJIHU Y3 €BEHTyalIHy moMoh u ynyrcTBa. Ha mpumep, HEKOIMKO NMHUTamka, TECT 3aaTaKka
WM 3a/1aTaka o NpUTUCKy u3 [IpakTukyma.

3aBpuinu aeo yaca

Cakynspame 0JroBopa.

ObaBectuty yueHuke Aa he HapeaHH Yac YyIo3HATH rapIuBo Koje he yuuTu y cemMom paspeny.

HpOBepa OCTBApPCHHUX HCXO0A

VY nucaHoj hopmMu, KPO3 pa3InINTe THIIOBE KBAIUTATUBHUX U PAUyHCKHX 33/1aTaka, IPOBEpaBa ce
YCBOj€HOCT OCHOBHHUX II0JMOBA, BbUXOBO Pa3yMeBambe U MPUMEHA.

EBanyanuja

— Jla nmm je 6wito mpobiiema TOKOM peanu3anuje yaca’?
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IIpunpema yaca

OU3UKA
HNPEJIMETHHN HACTABHUK
PA3PE/: VI PEJIHU BPOJ YACA: 72
HACTABHA TEMA ['panuBo mector paspena
HACTABHA JEJUHULA LIEJIOKYITHO T'PaJuBO
THUII YACA [IOHABJbAKE, YTBPhUBamE, peKanuTyammja
METOJE PAJIA TIAjAJTOTITKA
ObJINIA PAJTA (pOoHTATHH, UHANBUIYATHH, TPYITHHA
HACTABHA CPEACTBA YIIOEHHK, TPAKTUKYM
IOIUJb U 3AJALIM HACA

[{nibeBu vaca cy:

- peKaHHTynaqua LEJIOKYITHOT I'pariBa MICCTOT pa3pela,

— YIO3HaBame ca caJipkajuMa Koje ue YUUTH Y CEeIMOM pa3pey.

UCXOIM

Ha xpajy yaca yueHuk he 6utu y cramy na:

— HNPUMCHHU HAYUCHO U OATOBpU Haje,Z[HOCTaBHa nuTama KOja CC OAHOCC HA HAa KJbYYHC HOjMOBe

rpagusa 6. pa3pena

MEBYHNPEIMETHE KOMIIETEHIIMJE:

- KOMHGTCHI_[Hja 34 YUCH:C,

— paj ca mojanuMa u Hpopmaljama,

— KOMYHHKallH]ja.
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[Henosu yaca AKTHBHOCTH HaCTaBHMKA AKTHBHOCTH YYEHMKA

YBOJIHH KOMEHTapHIIIe MOCTUrHyha yueHnka | CIIymajy ¥ KOMEHTapHIILy

YKpAaTKo Jjaje Mpenopyke 3a pajy
CEIMOM pa3peny

[JIaBHU MOCTaBJba MPUIPEMIbEHA TUTAHA CIIylIajy, pa3MHIILIbajy, pucehajy ce,

yCMepaBa OAroBOpE Ka MOHABIbamby | | o bcoy)Y M OATOBapajy

KJbYYHHX ITI0JMOBA U YCIIOCTaBJbaHhE
Bese mehy muma

CIIyIlIa U KOpUTYje

WCTHUYE W HArIamasa OUTHO

3aBpIIHU OATOBOpA Ha ITUTakba YYCHHUKA Cnymajy, HOCTaBJ'Lajy nuTamka

HO3/paBjba Ce ca yYCHUIIUMA

IIpoBepa ocTBapeHHX Ucxoaa

Ycemeno OJIroBapamEM Ha IIWTamba ITPOBEPaBa €€ YCBOjeHOCT OCHOBHHX HOjMOBa, BUXOBO pa3yMCBaAKLC U
IIpUMCHA.

TOK YACA

YBoauu 1eo yaca

IIpoauckyToBaTy OLIEHE U 1aTU CaBETE 3a paj y CEIMOM paspeny.

T'J1aBHM 1eo yaca

Kpo3 pasroBop ca yueHHIIMMa [TOICETUTH CE€ YUEHOT y LIECTOM Pa3peay:
e Marepuja (cyncrasnuyja 1 (pU3NYIKO MOJbE)

e  ®dusnuke BEIUYNHE

e Bpewme, nyxnHa, NOBPIIMHA U 3aipeMHHa. Maca Kao Mepa HHETPTHOCTH. Mepeme OBUX BEIMYHHA
e [I'pemke Mepema. 3ancrBambE pe3yaTaTa Mepemba

e Kperame U penaTuBHOCT KpeTama

e MarepujanHa Tauka

e [lyrama u myr

e bpsuna kao Bexktop. Cpenma O6p3uHa

e PaBHOMepHa U HEpaBHOMEpHA KpeTama

e 3aKOHM PaBHOMEPHOT KpeTama

e MelhycoOHo aenoBame Tema.

e (Cusa Kao BEKTOpCKa BennuuHa. Pe3ynranTa

e  3aKOH aKIfje U peakiuje

e  3aKOH MHEpIHje

o Jlepopmanuje Tena. Enactuune cune. Jlunamomerpu
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e (Cuie Tpewma U OTIIOPA CPEIUHE

e ['paBuTanoOHa cuia, cuiaa 3eMJbUHE TEKE U TEKUHA
e EnexTpuyHE U MATHETHE CUJIE

e ['ycrtuHa u cpenma ryctuHa

e Mepeme ryctuHe Tena

e [Iputucak yBpCcTHX TEna

e  XHIpPOCTAaTUYKH IIPUTHCAK

e ATMOchepcKkH IpUTUCAK

e Mepewme npuTHUCKa

e [lackaioB 3aKOH

Yno3HaTH y9eHUKe ca (U3UKOM KOjy he yuuTH y ceiMoM paspey.

JlebunrcaTy IMHAMHKY Kao OOJaCT MEXaHHKE Koja MpoydaBa KpeTame M yCJIOBE MOJ KOjUMa OHO HMMa
onpehenun oOHK.

Kp03 IuTakba HaBCCTHU YUYCHHUKEC Ha 3aKJby4dadK [lda Cy Kpe€Taka KOja Cy poy4aBaJii YCJIOBJbCHA O,Z[peheHI/IM
cujiaMma.

Harnacutu na he yuntu:

e 3aKOHUTOCTH KpeTama IPOMEHJBMBHUX Op3MHA M MOBE3aHOCT BPCTE KpeTama ca CHiIaMa Koje Jeyjy Ha
TeJIOo

e JleraspHHjE O KpeTamHUMa I10]] JISjCTBOM CHJIE TPEHa U Crile 3eMJbUHE TeXe

e JleraspHH]jE O YCIOBHMA PAaBHOTEXKE — CTalky KpEeTama Tella KOje ce He MEba ca BpEeMEHOM

e O cunama Koje Jiesyjy y TeYHOCTUMA, K0 MOCIEANLA XUAPOCTATHUKOT IPUTHCKA O KOME CY YUHIIH
e O ¢u3nuKUM BelMYMHAMA KOj€ OTMCY]y U3BpLICHE paJjoBe U Op3UHE BpILeHa pajia (CHary)

e O eHeprujama o KOjuMa 3a KOj€ 4eCTO 4y]y Yy CBAKOJJHEBHOM >KUBOTY (IIpUMEPH)

e O TOMIOTHUM I10jaBamMa ca KojuMa ce Takole CBakoJJHEBHO cpehy (mpumepn)

3aBpUIHHU 10 Yaca

Iloxeneru YdC€HULUMa JICIT OAMOD.

IIpoBepa ocTBapeHHX HcxoAa

VYcMeHo oAroBapameM Ha MMTamba IPOBEPaBa CE YCBOJEHOCT OCHOBHUX I10JMOBA, BBUXOBO pa3yMeBambe U
pUMeEHa.

EBanyanuja
— Jla i cam mpeamMOUIINO3HO OCMUCITHO/TIa HAYHH TIOHABJbakha, BEIMKH OpOj MUTama?
— Jla n1u je 6oJba omiMja 1aTH MUTamka y MTaMIanoj popmu?

— Moxnaa Ou Heka eqykaTHBHA HTpa 00Jhe MOTHBHCANIA YUEHUKE J]a YU€CTBY]Y Y MOHABIbaKY MOjMOBA
1 9ac yuyuHuIa ePUKacHUjUM?



