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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma no ¢usuke s 7-9 KIaccoB cOCTaBlIeHa B COOTBETCTBHH C IMPABOBBIMU U
HOPMAaTHBHBIMU JOKYMCHTAMMU:

—®enepanbubiii 3akoH «O06 oOpasoBanuu B Poccuiickoit @enepaunn» ot 29.12. 2012 1. Ne
273-03;

—IIpuka3 MunucrepctBa oOpasoBanust 1 Hayku Poccuiickoit @enepauuu ot 17.12.2010 Ne
1897 (pen. or 29.12.2014) "OO6 yrBepXIEHMM U BBEIECHUU B JeHCTBUE (enepaibHOro
rOCyIapCTBEHHOTO 00pa30BaTeIHbHOIO CTaHIapTa OCHOBHOTO 00IIero oopa3oBanus';

—IIpuka3 MunucrtepctBa o0pa3oBanus U Hayku Poccuiickoit @enepauuu ot 31 nexaOps
2015 . Ne 1577 «O BHeceHMM W3MEHEHUH B (erepanbHbI TOCYIapCTBEHHBIN
o0Opa3oBaTeibHBI CTAaHJAPT OCHOBHOTO OOIIero o0pa3oBaHMs, YTBEP)KJIEHHBIM IpPHUKAa30M
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoir @enepauuu ot 17 nekabps 2010 r. Ne
1897»;

—IIpumepHasi ocHOBHas oOpa3zoBaTesbHasi IporpaMMa OCHOBHOTO OOIIero oOpa3oBaHUS,
osoOpeHHast PenepabHbIM y4eOHO—METOIMYECKUM OObEIUHEHHEM 0 001IeMy 00pa30BaHUIO
(mpoToko: 3acenanus ot 8 ampens 2015 . Ne 1/15);

—Ilpumepnsle mporpamMmbel 1o  y4eOHbIM npeameram  ®Dusmka.  7-9  Kkiacchl.
EcrectBo3Hanwme. 5 kiacc: npoekt- 2-¢ u3n.- M : [Ipoceemenue, 2010.- 80 c.

—IIporpammel  juis  oOmieoOpa3oBaTenbHbIX  yupexaeHud. Pusnuka. ACTpPOHOMHSL.7-
I1xm./coct.B. A. KoposuH, B., B.A. Opnos. — 4-¢., crepeoturn. — M.:/Ipoda, 2016r.

—Astopckas nporpamMmma E.M. I'yrauk, A.B. Ilepeimkun. @n3uka.7-9 knaccesl. [leppimkun
A. B. Ipoda, 2014 r.

N3yuenune pu3ukn B OCHOBHOM IITKOJIE HAMMPABIICHO HA JIOCTHUKEHHUE CICIYIONINX IeJIei:

—yCBOEGHHME YyYalllUMHUCS CMBICIIa OCHOBHBIX TMOHSATHH M 3aKOHOB (DM3HKH, B3aUMOCBS3U
MEXIYy HUMH;

—dopMUpOBaHUE CUCTEMbl HAyYHBIX 3HAHUU O MpHUpPOJE, €€ (PyHIaMEHTaJIbHBIX 3aKOHAX
JUIS TIOCTPOEHUS IIPECTaBIeHUsS O (PU3NUeCKoil KapTHHE MHpa;

—cucTeMaru3alus 3HaHUW O MHOrooOpa3uu OOBEKTOB U SIBICHUN MPUPOABI, O
3aKOHOMEPHOCTSAX MPOIECCOB M O 3aKoHaX (DU3MKHU Ui OCO3HAHUS BO3MOXKHOCTH Pa3yMHOTO
WCIIOJIb30BaHUS JIOCTHKEHUI HAyKU B JalbHEHIIIEM pa3BUTUU HUBUIN3ALY;

—dopmupoBaHre yOeKI€HHOCTH B NIO3HABAEMOCTH OKPY)KAIOILIETO MHUPA U JI0CTOBEPHOCTH
HAY4YHBIX METOJIOB €TO U3YUCHUS;

—OpraHU3aIs YKOJIOTHYECKOTO MBIIIJICHUS U IEHHOCTHOTO OTHOIIEHHS K IPUPOJIE;

—pa3BUTHE TIO3HABATEIBHBIX UHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH yuaruxcs.

HOCTI/I)KGHI/IG nenei obecreunBaeTcs pCUICHUEM CIICAYIOIIMUX 3aJay4:

—3HAKOMCTBO O0Oy4aroIuxcs ¢ METOJ0M HaydyHOro MO3HAHMS U METOJaMH HCCIeI0BaHUs
00BEKTOB U SIBIICHUI TIPUPOIbI;

—InpuoOpeTeHne oOyJaronuMucs 3HAHUU 0 MEXAHUYECKUX, TEMJIOBBIX,
AJIEKTPOMArHUTHBIX M KBaHTOBBIX SIBJICHUAX, (PU3UUECKUX BEIWYMHAX, XapPAKTEPHU3YIOLUIUX 3TH
SIBIICHMS;

—(opmupoBanue y 00ydarommxcst yMeHui HaOmr01aTh IPUPOHbIE SIBJICHUS U BBITIOIHATh
OMBITHI, JIabOpaTOpHbIE PabOThl M HKCIEPUMEHTAIbHBIE MCCIEOBAHUSA C HCHOJIb30BAHUEM
U3MEPUTEIbHBIX MPUOOPOB, IMPOKO MPUMEHSIEMbIX B IPAKTUUECKOH KU3HU;

—OBJaJieHHe OOyJaromMMHUCS OOLIEHAYyYHbIMU TOHATHSAMM: MPHUPOJHOE  SIBIICHHE,
SMIIMPUYECKH YCTAHOBJIECHHBIH (hakT, mpoliema, TUMoTe3a, TEOPETUYECKUI BBIBOJI, pE3yiIbTaT
SKCIEPUMEHTAIbHON ITPOBEPKU;



—IIOHMMAaHHuCEC O6y‘-IaIOIJ_[I/IMI/ICSI OTIHUYHH Hay4YHBbIX JaHHBIX oT HerOBepeHHOﬁ
I/IH(l)OpMaI_[I/II/I, OCHHOCTH HAyKW [JI1 YIAOBJIICTBOPCHHA 6BITOBLIX, MPONU3BOACTBCHHBIX U
KYJIBTYPHBIX OTPEOHOCTEH YesloBeKa.

OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJIMETA

HIkonbHBI Kypc GU3MKA — CHCTEMOOOpA3yOIUi Ui eCTeCTBEHHO-HAYYHBIX
IIPEIMETOB, IOCKOJBbKY (PU3NYECKHE 3aKOHBI, JIeKAlllUe B OCHOBE MHUPO3JAHUS, SBISIOTCS
OCHOBOH COJIEp>KaHUsI KypCOB XMMHHU, OMOJIOTHH, Teorpaduu U acTpoHOMUHU. PU3NKa BOOPYKAET
IIKOJIFHUKOB HaYYHBIM METOJIOM TO3HAHUS, MO3BOJISIIOIINM TOJIy4aTh OOBEKTHBHBIC 3HAHUS 00
oKpyxkarmeM mupe. B 7 u 8 kiaccax mpoHUCXOAWT 3HAKOMCTBO C (PH3UYCCKUMH SIBIICHUSMH,
METO0/IOM HayyHOTO NO3HaHUs, (OPMUPOBAHNE OCHOBHBIX (PM3NYECKUX MOHATUH, TPHUOOpEeTEHNE
YMEHUN H3MepsITh (PU3NUECKHE BEIUYMHBI, IMPOBOJIUTH JIAOOPATOPHBIA 3KCHEPUMEHT IO
3ajaHHOM cxeme. B 9O kjacce HauyMHaeTcss W3Y4Y€HHE OCHOBHBIX (PU3WYECKHUX 3aKOHOB,
nabopaTtopHble pabOThl CTAHOBATCS 0oJiee CIIOXKHBIMHU, IIKOJBHUKHM YdaTcsi IUIAHUPOBAThH
AKCIEPUMEHT CaMOCTOSATENBHO.

OIIMCAHUE MECTA YYEBHOI'O ITPEJIMETA B YYHEBHOM IIJIAHE

®dusnka B OCHOBHOW IMIKOJIE U3ydaeTcs ¢ 7 mo 9 kimacc. YueOHbIN TUiaH cocTaBisieT 242
y4eOHBIX 4acoB, B TOM 4yucie B 7, 8 kinaccax mo 70 yueOHBIX YacOB U3 pacyeTa 2 yueOHBIX Jaca B
Henenro, B 9 kmacce 102 yueOHBIX 4acoB M3 pacueTa 3 yueOHBIX Yaca B HEJEIIO.

B cooTBeTcTBHM ¢ yueOHBIM MJIAHOM Kypcy (pU3UKH MpeAmecTByeT Kypce « OKpyKaromuii
MHpP», BKJIIOYAIONINN HEKOTOPBIC 3HAHUSA M3 o0nacTh (U3MKUA M acTpoHOMHH. B 5—6 Kiaccax
Kypc «MaremaTika» MOXKHO paccMaTpuBaTh KaK MpPOINENeBTHKY Kypca ¢usuku. B cBoio
ouepenb, coAepkaHue Kypca (PU3UKU OCHOBHOW IIKOJIbI, SBJISAACH 0a30BBHIM 3BEHOM B CHUCTEME
HEMPEPHIBHOIO E€CTECTBEHHO-HAYYHOTO OOpa30BaHUS, CIYKUT OCHOBOW JJIsi MOCHETyIoUeit
YpOBHEBOH U MpouiIbHON auddepeHITHaINN.

OcHOBHBIE MPUHLMIIBI OTOOPHl MaTepuaja: y4eT BO3PACTHBIX W WHIUBUAYAJTbHBIX
O0COOCHHOCTEH yuyaluxcsi, COYeTaHUe AOCTYITHOCTH U HAYYHOCTH, HAIJISIIHOCTH, JINYHOCTHOTO
CaMOpa3BUTHUSL.

JJMHHOCTHBIE, METAIIPEJIMETHBIE U ITPEJIMETHBIE PE3YJIbTATbI
OCBOEHMSA KYPCA ®PU3UKHU

JIMYHOCTHBIMH pe3y/bTaTaMu 00y4deHus (PU3UKE B OCHOBHOM LIIKOJIE SIBJISFOTCS:

— chOpMHUPOBAHHOCTb  IIO3HABATEJIBHBIX  MHTEPECOB  Ha  OCHOBE  pa3BUTHI
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaromuxcs;

— YOEXJIEHHOCTb B BO3MOXHOCTHM IO3HAHMS INPHUPOJIBI, B HEOOXOAUMOCTU Pa3yMHOIO
UCIOJIb30BAHUS JIOCTHKEHUN HAyKM U TEXHOJIOTUH JUIS JalbHEHIIero pasBUTHs 4€JI0BEYECKOTO
oOmiecTBa, yBa)XEHHE K TBOPLAM HAyKM M TEXHUKH, OTHOLICHME K (U3UKE KaK SIIEMEHTY
o011e4yenoBeyeckon KyabTyphl;

— CaMOCTOATENBHOCTh B IPUOOPETEHUH HOBBIX 3HAaHUH U MPAKTUUECKUX YMEHUI;

— TOTOBHOCTb K BBIOOPY ’KM3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMHM MHTEPECAMU
U BO3MOKHOCTSIMH;

— MOTHUBalUs 00pa3oBaTEeIbHON JAEATEIBHOCTH MIKOJBHUKOB HA OCHOBE JIMYHOCTHO
OPHUEHTHUPOBAHHOTO MOAX0/1a;

— (dopMupoBaHHE IIEHHOCTHBIX OTHOIICHUH JIPYr K APYrYy, YUUTENIO, aBTOPAM OTKPHITUIA
1 U300peTeHHi, pe3yabTaTaM o0ydeHusl.

MertanpeaMeTHbIMHU pe3yJabTaTaMM 00y4eHUs! (U3UKE B OCHOBHOM IIKOJIE SBIISIOTCS:



— OBJIAJICHHUE HABBIKAMH CaMOCTOSTEIBHOTO MPUOOPETEeHUS HOBBIX 3HAHHM, OpraHU3aluu
y4eOHO#l JesTeNbHOCTH, TIIOCTAHOBKM II€JIel, IJIaHWPOBAHUS, CAMOKOHTPOJS M OLEHKH
pe3yJIbTaTOB CBOEH JEATEIBHOCTH, YMEHMSIMH IPEABUAETH BO3MOXKHBIE DPE3YIbTAThl CBOUX
JIeHCTBHIA;

— TIOHMMAaHHE Pa3INYNi MEXK]Ty UCXOJHBIMH (PaKTaMH ¥ TUTIOTE3aMH I UX OOBSICHEHHS,
TEOPETUYECKUMU MOJIEISIMU U PEAJIbHBIMU 00bEKTaMHU, OBJIa/ICHUE YHUBEPCAIbHBIMU YUEOHBIMU
JEWCTBUSIMHU Ha MPUMEpax TUNOTe3 ISt OOBSICHEHHS U3BECTHBIX (DAKTOB M SKCIIEPUMEHTAILHON
IIPOBEPKU BBIJIBUTAEMbIX THIIOTE3, pa3pabOTKU TEOPETUUYECKUX MOJENeH IpOLECCOB WU
SIBJICHU;

— (dopMupoBaHHE yMEHHI BOCIPUHUMATD, TIepepadaThIBaTh U MPEABSIBIATH HHPOPMALIUIO
B CJOBECHOM, 0Opa3HOW, cHUMBOJWYEeCKOW (opmax, aHaIU3UpOBaTh U NepepadaThiBaTh
MOJIyYEHHYI0 MH(POPMAIIUIO B COOTBETCTBUHU C MOCTaBJICHHBIMU 3aJauaMU, BBIJIEISIThH OCHOBHOE
coJiep’KaHHE€ MPOUYUTAHHOTO TEKCTa, HAaXOJUThb B HEM OTBEThl Ha IOCTaBJIEHHBbIE BOMIPOCHI U
M3JIaraTh €ro;

— MpUOOpEeTEeHne OMbITa CAMOCTOSATEIBHOIO MOUCKA, aHalu3a U oTOOpa MH(pOPMaLUU C
WCIOJIb30BAHNEM PA3IMYHBIX HCTOYHUKOB M HOBBIX HH(OPMALMOHHBIX TEXHOJOTMM IS
pelIeHns M03HaBaTeNbHbBIX 3a/1a4;

— pa3BUTHE MOHOJIOTMYECKON M TUAIOTMYECKOI pedr, yMEHUs BbIpakaTh CBOU MBICIU U
CIIOCOOHOCTH BBICIYIIMBATh COOECeTHNKA, MOHMMAaTh €ro TOYKY 3pEHHUs, MpU3HaBaTh IMPaBO
JPYroro 4ejl0BeKa Ha THOE€ MHEHMUE;

— OCBOCGHME TIPUEMOB JIEHCTBUH B  HECTaHJAPTHBIX  CUTyallUsIX, OBJIAJICHUE
ABPUCTUYECKUMHU METOJIaMU pEelIeHHs] TPOOIIeM;

— (opMupoBaHHE yMEHUI pabOTaTh B IPYINIE C BHINOJHEHUEM Pa3IMUHBIX COLMATIBHBIX
poJIei, IPeCTaBIATh U OTCTANBATh CBOM B3IJIAABI U YOSKIEHUS, BECTH JUCKYCCHIO.

OO0muMH npeIMeTHBIMH Pe3yJIbTATAMH 00yueHUs (PU3MKE B OCHOBHOM IIIKOJIE SBJISIFOTCSA:

—3HaHUA O NMPUPOJIE BAXKHEHIINX (PU3NYECKUX SABJICHUH OKPYKAIOLIEr0 MUPa U IOHUMaHHE
CMbICIIa (U3NYECKUX 3aKOHOB, PACKPBIBAIOLINX CBSI3b U3YyUEHHBIX SIBJIICHUII;

—YMEHHUS IIOJIb30BATBCA METOJAMH HAyYHOTO HCCIEINOBAHMS SIBICHHHA IPUPOJBI,
IIPOBOJUTh HAONIOJCHUSA, IUIAHUPOBATH M  BBINOJHATH 3KCIIEPUMEHThI, 00pabaThIBaTh
pe3yibTaThl U3MEPEHUH, IPEACTABIATh PE3YJIbTAaThl U3MEPEHUH ¢ MOMOLIBIO TabMLl, rpaduKoB
u Qopmyn, oOHapyKuMBaThb 3aBUCUMOCTH MEXIy (QU3MUYECKUMHU BEIMYMHAMH, OOBSACHATH
IIOJIyYE€HHBIE PE3YJbTaThl U JEJIaTh BBIBOJBI, OLICHUBATH I'PAHMIIBI MOTPEIIHOCTEH Pe3yJIbTaTOB
HU3MEPEHMUI;

—yYMEHUS NPUMEHATh TEOpETHYECKHE 3HaHUs 10 (U3MKEe Ha IpakTHKe, pelarhb
¢du3nyeckre 3a7a4 Ha IPUMEHEHUE TIOy4YeHHbIX 3HaHUM;

YMEHUS M HaBbIKU PUMEHATH MOTy4YeHHbIE 3HAaHUA U1 OObSICHEHUS IPUHLIMIIOB JeHCTBUS
BAKHEHIINX TEXHUYECKUX YCTPOMCTB, PELIECHUS NPAKTUYECKMX 3aJad IOBCEIHEBHOM XU3HH,
oOecrieyeHnss 0GE30IaCHOCTH CBOEH JKU3HHU, PAllMOHAIBHOIO IMPHPOJIONOJIB30BAHUS U OXPaHbI
OKPY’>KaIOILIEN CPELIbl;

(dbopmMupoBaHue YOexkIE€HUS B 3aKOHOMEPHOM CBSI3M U MO3HABAEMOCTH SBJICHUN MPHUPOJIBL,
B OOBEKTUBHOCTH HAY4YHOTO 3HAHUS, B BHICOKOM LIEHHOCTH HAayKU B Pa3BUTUU MaTEpUANbHOMN U
JyXOBHOU KYJIBTYPBI JIFOJIEH;

—pa3BUTHE TEOPETHYECKOTO0  MBIIIJIEHUS Ha OCHOBE (OPMHUpPOBaHMS  YMEHUH
yCTaHaB/IMBaTh (AKThl, pa3inyaTh NPUUYUHBI U CIEICTBUS, CTPOMTb MOJEIU M BbIJBUTATh
TUIIOTE3bl, OTHICKUBATh U (POPMYIMPOBATh JOKA3aTEbCTBA BBIAIBUHYTHIX I'MIIOTE3, BEIBOJUTH U3
HKCIIEPUMEHTANIBHBIX (PAKTOB U TEOPETUUECKUX MOJIeNel (pu3nueckue 3aKOHBI;

—KOMMYHUKAaTUBHBIE YMEHHMS JOKIAAbIBaTh O pE3yabTaTaX CBOET0 MCCIEN0BaHNU,
y4acTBOBAaTh B AMCKYCCHUH, KPaTKO U TOYHO OTBEYATh Ha BOIIPOCHI, UCIIOJIB30BATH CIIPABOYHYIO
JUTEpaTypy U ApYyrue UCTOYHUKH HH(POPMAIIHH.

IINTAHUPYEMBIE PE3YJIBTATBI U3YUYEHUA YYEBHOI'O IIPE/IMETA



Mexanu4yeckue siBJeHHUS

BeInyckHUK HayduTes:

* pacro3HaBaTh MEXaHUYECKUE SBJICHUS U OOBSCHATH HA OCHOBE UMEIOINXCS 3HAHUI OCHOBHBIE
CBOMCTBAa MJIM YCIIOBHUS IPOTEKAHMUS OTUX SBJICHUI: pPaBHOMEPHOE M PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE IBIYKEHNE, CBOOOTHOE TTaJICHHE TEJl, HEBECOMOCTh, PABHOMEPHOE JIBUKEHHUE TI0
OKPY)KHOCTH, WHEpLMs, B3aUMOJEHCTBUE TeJ, INepelaya JaBJIeHUs TBEPABIMU TelaMu,
KUAKOCTAMU M TrazaMu, aTMOc(epHOE [aBjeHHUE, IJIaBaHUE TEJ, PaBHOBECHE TBEPABIX Tel,
KosiebaTenbHOe IBUKECHNE, PE30HAHC, BOJIHOBOE JIBUKCHHE;

* OIIMCHIBAaTh HM3yYCHHBIC CBOMCTBA TEI M MEXAaHWYECKUE SBJICHUS, WCHOJB3ysd (PHU3UIECKUE
BEJIMYMHBIL: IyTh, CKOPOCTb, YCKOPEHHME, Macca Teja, IJIOTHOCTb BEIIECTBA, CHUJIA, JABJICHUE,
UMITYyJIbC TeJa, KUHETUYeCKash SHEeprus, NOTEHUHUalbHas JHEpPIus, MeXaHuuyeckas padora,
MexaHndeckass MomHocTh, KIIJ[ mpocTtoro mMexanwsma, cujia TpPEeHUs, AMIUIMTYIa, MEPUOT U
yacToTa KoJeOaHuM, JUIMHA BOJHBI U CKOPOCTh €€ PaclpOCTpaHEHUs]; IPU ONHUCAHUU [TPaBUIIbHO
TPakTOBaTh (PU3MUECKUN CMBICH HCHOJIb3YEMbIX BEJIMYMH, HUX OOO3HAYEHMS] U EIUHMIIbI
U3MEpeHus, HaXOJAUTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEJIUYUHY C JIPYTMMHU
BEJIMYMHAMU;

* aHAJIM3UPOBATH CBOMCTBA TEJ, MEXaHUUECKUE SIBJIIEHUS W MPOILECCHI, MCNONb3ysd (pru3nueckue
3aKOHBl W TPHUHIMIBL 3aKOH COXPAHEHWS JHEpPruH, 3aKOH BCEMUPHOTO TATOTEHUS,
paBHOjelcTByromas cuna, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs WMMITYNIbCA, 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumezaa; NpH 3TOM pa3inyaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA U €ro MaTeMaTUYeCKOe BbIPaKEHUE;

* pa3nuyaTh OCHOBHBIE TPHU3HAKU M3YYEHHBIX (U3UYECKUX MOJIeNel: MaTepuaibHas TOYKa,
HMHEpLUaIbHas CUCTEMA OTCYETA;

* pemiath 3aJa4d, MCHOJb3Ys PU3NYECKHE 3aKOHBbl (3aKOH COXpPAHEHMsI SHEPruu, 3aKOH
BCEMUPHOI0 TATOTeHUA, npuHIun cynepno3unuu cwi, [, II m III 3akonsr HerotoHa, 3akoH
COXpaHEHHUsI WMITyJabca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (HOpMyIbI,
CBs3bIBaIOIIME (U3NYECKHE BETUYMHBI (ITyTh, CKOPOCTh, YCKOpPEHHE, Macca Tenla, IUIOTHOCTh
BEILIECTBA, CWJIA, JABJICHUE, UMITYJIbC TeJla, KUHETUYECKasl SHEPIus, NOTCHIMAIbHAS JHEPIHUs,
MexaHu4ecKkas pabora, mMexaHudeckass momrHocTh, KIIJ mpocToro mexanusma, cuia TpeHUs
CKOJIbKEHUS, aMIUIUTyJa, MEepuoJ U YacToTa KoyieOaHuM, AJMHA BOJHBI U CKOpPOCTH €&
pacnpocTpaHeHus): Ha OCHOBE aHallM3a YCJIOBHUS 3a/layd BBIICIATH (PU3UUYECKHE BEIUYUHBI U
(bopMyIibl, HEOOXOIUMBIE [Tl €€ PelIeHUs], U IPOBOJUTH PACUETHI.

Buinyckruk noxyyum 603mModCHOCIb HAYYUMbCA.

* UCNONB308AMb 3HAHUA O MEXAHUYECKUX SABNEHUAX 8 NOBCEOHEBHOU HCUSHU Olsi 0DecneyeHus
bezonacrHocmu npu oopaweHuy ¢ npubOpaAMU U MEeXHUYECKUMU YCMPOUCMEamu, OJisl COXPAHEHUs.
300p08bsL U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEHUs 8 OKpYIcalowell cpede;

* IPUBOOUMb NpUMEPbl NPAKMUYECKO2O UCNONb30BAHUSA DUIUYECKUX 3HAHUL O MeXAHUYECKUX
AGNEHUAX U DUBUYECKUX 3AKOHAX, UCNOIb308AHUS B0300HOBIAEMBIX UCMOUYHUKOS SHEpeUull;
IKONOUYECKUX NOCTIeOCMBUL UCCIe008AHUSL KOCMUYECKO20 NPOCMPAHCMEA,

* PaA3IUYAMb 2PAHUYbL NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6Ce00Wull XapaxKmep
PYHOAMEHMANHBIX 3AKOHO8 (3AKOH COXPAHEHUS MeXAHUYEeCKOU JHepul, 3aKOH COXPAHEHUs.
UMRYIbCA, 3AKOH BCEMUPHO20 MACOMEHUS) U O0SPAHUYEHHOCMb UCHONb308AHUS  HYACTNHBIX
3axonos (3axou I'yka, 3akon Apxumeoa u op.),

* NPUEMam NoOUCKa U opMyIUPoOSKU OOKA3AMENbCME 8bIOGUHYMBIX 2UNOME3 U MeOPemUuieckux
8b180008 HA OCHOBE IMNUPULECKU YCINAHOBNIEHHbIX (haKmos;

* HAX0OUMb A0EKBAMHYI0 NPeONIONCEHHOU 3adaye Pu3uuecKyro Mooelb, pazpeulams npoonemy
Ha OCHOBe UMEIOWUXCA 3HAHUU NO MeXaHuke C UCHONb306AHUEM MAMeMAmuiecKo2o
annapama, oyeHusams peaibHOCHb NOJYYEHHO20 3HAYEeHUs PUSUYECKOU GeTUUUHDI.

TensoBble ABJIeHUA
BrinyckHUK Hay4yuTCA:
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* pacro3HaBaTh TEIUIOBBIC SIBJICHUSI M OOBSCHATH HAa OCHOBE HMEIOIIUXCS 3HAHWHA OCHOBHBIE
CBOMCTBA WJIM YCJOBHS NPOTEKAHUS ATUX sBICHUM: auddys3us, u3MeHeHne o0bEéMa Tel Mpu
HarpeBaHuu (OXJIAXKJICHUH), OOJbIIasi CKUMAEMOCTh Ta30B, Majas C)KUMAeMOCTb JKHIKOCTEH M
TBEPABIX TEJ; TEIUIOBOE PAaBHOBECHE, MCIAPECHME, KOHICHCALMs, TUIABJICHUE, KPUCTAJIUM3ALNs,
KUTIEHHUE, BJIAKHOCTh BO3/IyXa, PA3IMUHbIE CIIOCOOBI TEIUIONEpE1aun;

* ONIMCHIBAaTh M3YYEHHBIC CBOMCTBA TEN W TEIUIOBBIC SIBJICHUS, WCIOJIB3YS (H3UIECKUE
BEJINYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSA JHEPIUs, TEMIIEPATYPA, YAEIbHAs TEINIOEMKOCTh
BEIIECTBA, yJAEJIbHAs TEIUIOTa IUIABJIEHMS U NapooOpa3oBaHUs, yAeIbHAas TEIJIOTa CrOpaHUs
TOIUIMBA, KOYPPUIIMEHT MOJIE3HOTO AEHCTBUS TEIUIOBOIO JBUraTelisl; IPU ONMMCAHUU IPABUIILHO
TPAaKTOBaTh (U3NYECKUN CMBICT HCIOJIB3YEMbIX BEIUYMH, WX OOO3HAYCHUS W EIUHHULIBI
U3MEpEeHus, HaXO0AUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMYMHY C JPYTUMHU
BEJINYNHAMU;

* AHAJIN3UPOBATh CBOMCTBA TEJI, TEIJIOBBIE SBJICHMS U IPOLECCHI, UCIIONb3Ysl 3aKOH COXPaHEHUs
SHEPruy; pa3andarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €r0 MaTeMAaTUYECKOE BBIPAYKEHUE;

* pa3yInyaTh OCHOBHBIE NIPU3HAKU MOJEIIEH CTPOEHUS T'a30B, )KUIAKOCTEH U TBEPIBIX TEII,

* pemath 3a/a4M, MCMOJb3ys 3aKOH COXpPaHEHMsI SHEPruu B TEIUIOBBIX Ipoleccax, (HOpMYIbl,
CBSA3BIBAIOIIME (PU3MUECKHE BEJIWYMHBI (KOJIWYECTBO TEIJIOTHI, BHYTPEHHSISI DHEPrus,
TeMIlepaTypa, YACJIbHAas TEIUIOEMKOCTh BEIIECTBA, YAENIbHAs TEIUIOTAa IUIABICHUA W
napooOpa3oBaHus, yAeabHas TEIJIOTa CrOpaHMs TOIUIMBA, KO3(PPUIMEHT MOJE3HOTo NEeHCTBUS
TEIJIOBOTO JIBUTATENs): HA OCHOBE aHaJIM3a yCJIOBHS 33[]a4ul BBIICIATh (PU3NUECKUE BEIMUUHBI U
(bopMyIibl, HEOOXOIUMBIE JUIsl €€ peleHus], U IPOBOJUTH PACUETHI.

BoinyckHUK noayuum 603MONCHOCHb HAYUUMbCA:

* UCNONIL306AMb 3HAHUSL O MENJIO0BbIX SGNEHUAX 6 NOBCEOHEBHOU JICU3HU Ol 0becneyeHus.
bezonacnocmu npu oopawieHuu ¢ nPUOOPaAMU U MEXHUYECKUMU YCIMPOUCMEAMU, O COXPAHEHUs.
300p08bsl U COONIOOCHUSL HOPM IKOJOSUHECKO2O NOBEOCHUSl 8 OKpYdcalowell cpeoe; npusooums
npuMepbl IKOJI0SUHECKUX NOCIedCmeutl pabomul osucameneti enympenneeo ceopanus ([BC),
MENI0BLIX U 2UOPOINEKMPOCHAHYULL,

* IPUBOOUMb NPUMEPLL NPAKMUYUECKO2O UCHOIb308AHUS (DUBUYECKUX 3HAHULL O MeNnai08blx
SABNEHUSX,

* PazIuyams 2paHuybl NPUMEHUMOCMU (PU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce0OWUll XapaxKmep
PYHOAMEHMATbHBIX PUZUYECKUX 3AKOHO8 (3AKOH COXPAHEHUS. SHePeUl 8 MEeNl08blX NPoyeccax) u
02PAHUYEHHOCTb UCNOIb308AHUS YACTHBIX 3AKOHO8,

* npUéMam NOUCKa U GopmMyIupo8KU 00KA3AMENbCME BbLOBUHYMBIX SUNOME3 U MEeOPEeMmUYeCcKUx
86160006 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHBIX (DaKmos,

* HAX0OUMb A0EKBAMHYI0 NPeONlONCEHHOU 3adaye u3uuecKyro Mooelb, paspeulams npoonemy
HA OCHOBE UMEIOWUXCS 3HAHULL O MENI0BbIX SGIEHUAX C UCNONb308AHUEM MAMEMAMULECKO20
annapama u OYeHUu8ams peaibHOCMb NOLYYEHHO20 3HAYEHUsL (PUULECKOU GeTUUUHDL.

JJIeKTPUYeCKHe U MATHUTHBIE SIBJICHUS

BbInmyckHUK HayduTCs:

* pacro3HaBaTh 3JIEKTPOMArHUTHHIC SIBJIEHUS M OOBACHATH HAa OCHOBE HMEIOIIMXCS 3HAHUH
OCHOBHBIE CBOMCTBAa WM YCIOBHMS TPOTEKAHHUS OTUX SIBJICHUM: MIEKTPU3ALHUA  Tell,
B3aUMOJICHICTBUE 3apsAJ0B, HArPEBAaHHME IPOBOJHUKA C TOKOM, B3aUMOJECHCTBHE MAarHWTOB,
AIEKTPOMArHUTHasi MHIAYKLIMs, JEHCTBUE MAarHUTHOTO IIOJII HAa TIPOBOJHUK C TOKOM,
MIPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA, OTPAKEHUE U MTPEIOMIIEHHE CBETA, JUCIIEPCHUS CBETA;

* ONMCHIBaTh M3YYCHHbIE CBOMCTBA TEJI U JEKTPOMArHUTHBIE SBJICHUS, UCHOJb3Yys (pU3NYecKue
BEJIMYMHBI: JJIEKTPUYECKUI 3apsl, CWIa TOKAa, IEKTPUUYECKOE HANPSIKEHUE, JJIEKTPUUYECKOE
COIIPOTHUBIIEHUE, YAEIbHOE COMPOTUBIIEHNE BellecTBa, paboTa TOKa, MOLTHOCTh TOKa, (POKyCHOE
paccTosiHMe M ONTHYECKas CHUjla JIMH3bI, MPU ONUCAHUM NPABUIBHO TPAKTOBATh (PU3NUYECKUN
CMBICJI UCTIOJIb3yEMBIX BEJIMYMH, UX 0003HAUEHUS U €MHULIBI U3MEPEHNUS; YKa3bIBaTh (O PMYJIbL,
CBSI3bIBAIOIIME TAHHYIO (PU3UYECKYIO BETUUMHY C IPYTUMHU BEIUYMHAMU;
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* aHAJIM3UPOBATH CBOMCTBA TEJ, JJIEKTPOMArHUTHBIE SBIEHHUA M IPOILECCHI, HCIOIb3YA
(u3nUecKre 3aKOHBI: 3aKOH COXPAHEHUS dJEKTPUIECKOTO 3apsa/a, 3akoH Oma JuIs yyacTka LemH,
3aKkoH [[xoyna—IJleHna, 3aKkOH NPSAMOJIMHENHOTO PAcIpOCTPAaHEHUs CBETAa, 3aKOH OTPAKEHUs
CBETa, 3aKOH MPEJIOMJICHHS CBETA; IPU 3TOM pa3InyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
€ro MaTeEMaTUYECKOE BBIPAKEHUE;

* pemaTh 3a/a4d, HCHOJB3Ys (pu3ndeckue 3akoHbl (3akoH Oma JuIst ydacTKa IIenH, 3aKOH
Jxoyns—IJleHua, 3aK0H MPSAMOJHUHEMHOTO PacIpOCTPAHECHHS! CBETA, 3aKOH OTPAKEHHUS CBETA,
3aKOH TPEJOMJICHHUS CBeTa) W (OpPMYIBI, CBS3BIBAOIINE (U3NUYCCKHEC BEIUYHMHBI (CHJIAa TOKA,
AJIEKTPUYECKOE HAIPSDKEHHUE, DJIEKTPUYECKOE COINPOTHUBIIEHUE, YAEIbHOE CONPOTHBIICHUE
BelIeCcTBa, paboTa TOKA, MOIIHOCTH TOKA, (DOKYCHOE pPAcCTOSIHWE M ONTHYECKas CHja JIMH3BI,
(bopmynbl pacuéra PIEKTPUYECKOTO CONPOTHBICHUS NPHU MOCIEA0BATEILHOM M TapajuieIbHOM
COEIMHEHUHU TPOBOJHHUKOB); Ha OCHOBE aHajM3a YCIOBUS 3aJaud BBLACIATh (PU3MUYECKHE
BEJIMYMHBI U (POPMYIIbI, HEOOXOAUMBIE /7Sl €€ PELIeHUs], U TPOBOJAUTH PACUETHI.

Buvinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

* UCNONIL308AMb  3HAHUA 00 DIEKMPOMACHUMHBIX SGNEHUAX 6 NOBCEOHEGHOU MHCUSHU Ol
obecneyenuss 6€30NACHOCMU NpU 0OpaWeHUU ¢ NPUOOPaMU U MEeXHUYECKUMU YCmpOUcmeamu,
OISl COXPaHeHUsl 300P08bsi U COONOOEHUS. HOPM IKOJIOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujell
cpeoe;

* IPUBOOUMb  NPUMEPbL  NPAKMUYECKO20  UCHONb308AHUS  (DUBUYECKUX — 3HAHULL O
INEKMPOMACHUMHDBIX SABNEHUSX;

* Paziuyams 2panHuybl NPUMEHUMOCMU (PU3UYECKUX 3AKOHO8, NOHUMAMb 6Ceo0OWuUll Xapakmep
@PYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUS NeKMPUYECcKo20 3apaida) U 0epanuieHHOCHb
UCNONL308AHUS YACMHBIX 3aKOHO8 (3akon Oma Ons yuacmixa yenu, 3akou [owcoyrsi—Jlenya u
op.);

* npuémam NnocmpoeHusi Qu3UYeCKUx Mooenel, NOUcKa u QopMyaUposKU OOKA3aAMeENbCME
BLIOGUHYMBIX 2UNOME3 U MEOPEMUYecKUx 6bl80008 HA OCHOBE IMNUPUHECKU YCHAHOBIEHHbIX
Gpaxmos;

* HAXOOUMb A0EK8AMHYI0 NPEOJIONCEHHOU 3a0aye Pu3UUecKyio MoOelb, paspeulams npoonemy
H4 OCHOBe UMEIOWUXCS 3HAHULL 00 3JIeKMPOMACHUMHBIX SBIEHUAX C UCHOJb30BAHUEM
MAMeMamuyecko20 annapama u OYeHU8ams pearbHOCMb NOLYYEHHO20 3HAYEHUs (u3uUUecKoll
BENUYUHDI.

KpaHnToBBI€E SIBJIEHUA

BrInmyckHUK HAayduTCS:

* pacIio3HaBaTh KBAHTOBBIC SIBICHUS M OOBSCHATH Ha OCHOBE MMEIOIIMXCS 3HAHWW OCHOBHBIC
CBOMCTBAa WJIM YCJIOBHSI TPOTEKAaHUs OTUX SBJICHHUI: €CTECTBEHHAs U HCKYCCTBEHHAs
Pal0aKTUBHOCTh, BOSHUKHOBEHHE JTMHEHUATOTO CIIEKTPA U3JIy4CHUS;

* ONUCHIBATh WM3YYCHHBIC KBAHTOBBIC SIBICHUS, HUCIOJB3YS (DU3MUECKHUE BEIHMYUHBI: CKOPOCTb
AIIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJIHBI U YaCTOTa CBETA, MEPHUO/I MOITypacnaaa; mpu OMUCaHUU
MPaBMWJIBHO TPAaKTOBaTh (DPU3MUECKUN CMBICT HCIOJIB3YeMbIX BEIUYMH, HX OOO3HAYEHUS U
€IMHULIBI U3MEPEHUS; YKa3bIBaTh (POPMYIbI, CBSI3BIBAIOIINE JaHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTMMU BETUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NIECKON BETUUHUHBI;

* aHAJIM3UPOBATH KBAaHTOBBIE SIBJICHHS, HCIONb3yd (PU3NYECKHE 3aKOHBI M TOCTYIAThl: 3aKOH
COXpaHEHHUsI DJHEPruu, 3aKOH COXpPaHEHUs DJIEKTPUUYECKOTO 3apsiga, 3aKOH COXPaHEHUS
MacCOBOI'0 YMCJa, 3aKOHOMEPHOCTHU M3JTyYEHHUSI U MOTJIOUIEHUSI CBETa aTOMOM;

* pa3MyaTh OCHOBHBIE MPU3HAKH IJIAHETAPHOM MOJENN aTOMa, HYKJIOHHOW MOJEIH aTOMHOTO
A1pa;

* IPUBOJIUTh TPUMEPHl MPOSBICHHUS B MPUPOJIE U MPAKTUYECKOTO  HMCHOJIb30BaHUs
PaAOAaKTUBHOCTH, SAEPHBIX U TEPMOSJIEPHBIX PEAKIUH, IMHEUUAThIX CIIEKTPOB.

Bbll’lyCKHuK noydum 603MONCHOCMb HAYYUMbCA.
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* UCNONIL308aMb NOJYYEHHble 3HAHUSL 68 NOBCEOHEeBHOU JHCUSHU Npu obpaujeHuu ¢ npubopamu
(Cuemuux UOHUBUPYIOWUX Yacmuy, 003umemp), Olisi COXPAHEHUs: 300P06bsl U COONIO0eHUSI HOPM
9KON02UUECKO20 NOBEOCHUsL 8 OKPYIcarouell cpeoe;

* COOMHOCUMb IHEPSUIO CE:A3U AMOMHDBIX S10ep C 0ePEeKmMOoM MACChl;

* IPUBOOUMb  NpUMEPbl  GIUAHUA  PAOUOAKMUBHBIX — UZIVUEHULl HA  JiCUBble  OpP2AHU3MbL;
NOHUMAMb NPUHYUN OeLiCMBUsL 003UMempa,

* NOHUMAMb  IKOA02UYecKUe NpodiemMbl, GO3HUKAIOWUEe NPU  UCHOLL3OBAHUU — AMOMHbBIX
INEKMPOCMAnyull, U NYMU  peuwleHuss dMmux  npooOneM, NepcneKmusbl  UCHOLb30BAHUSL
VAPABAAEMO20 MEPMOAVEPHO20 CUHMESA.

DJIeMeHThI ACTPOHOMMH

BeinmyckHuK HayduTes:

® pa3jin4aTb OCHOBHBIC IMPU3HAKW CYTOYHOT'O BpallCHHA 3Bé3)1HOFO H€6a, JABUXKCHUS .HYHI)I,
ConHIa ¥ TuIaHET OTHOCHTEINBHO 3BE3T;

¢ IOHUMATh pa3jJIndunsa MCKIY FGHHOHGHTPHHGCKOﬁ n FCOHGHTpH‘ICCKOfI CUCTEMaMH1 MuUpa.

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:

* YKA3bl8amv 00wjue ceOUCMEad U OMAUYUS NIIAHEN 3eMHOU SPYINbL U NIAHEM-2USAHMO8, MAIbLX
men Conneynou cucmemvl u OONLUWUX NIAHEM, NOIb308AMbC KAPMOU 36€30H020 Heba npu
HaOMI00eHUsX 36E30H020 Heba,

* PAzIUNAms OCHOBHbIE XAPAKMEPUCMUKU 36630 (pasmep, ysem, memnepamypa), cOOmHOCUmMb
yeem 36e30bl C e€ memMnepamypou,

* paznuuame eunomeswl 0 npoucxodicoeruu ConHeuHol cucmemsi.

COJEPKAHUE YYEBHOTI'O KYPCA

KprI/IBOM BBIJICJICHBI 3JICMCHTBI COACPKaHUA, OTHOCAIIHUECA K pE3yjibTaTaM, KOTOPbIM
yYdalquecs «11oydaT BO3SMOXKHOCTE HAYYUTHCA).

du3nka u pusnyecKue MeToAbl U3y4YeHHsI IPUPOIbI

®dusnka — Hayka o npupoje. Pusnveckue Tena u sBieHus. HabmroneHue u onmcanue
¢bu3uveckux sBICHUH. DU3MYECKUN SKCHepuMeHT. MojenupoBaHue SBICHUH M OOBEKTOB
MIPUPOBI.

®du3nyecKrue BEJIMYMHBI M HMX H3MepeHue. TOYHOCTh W MOTrPEIIHOCTh H3MEPEHHUM.
MexyHapoHas cucTeMa €IUHUII.

®usnueckue 3aKOHbI MU 3akOHOMepHOcTH. Puszuka U TexHuka. HayuHwlii merTon
no3Hanus. Ponb ¢pusnku B popMupoBaHUH €CTECTBEHHOHAYYHOM rPaMOTHOCTH.

MexaHn4YecKHe SIBJICHHSA

Mexanudeckoe JIBIKEHHE. MarepuaiabHas TOYKa Kak MOJIeIb (PU3WYECKOIro Tena.
OTHOCHTENBHOCTh MeEXaHM4ecKoro naBmkeHus. Cucrema orcdera.duszmyeckue BEIWYUHEL,
HEOOXOUMBIEC JJISi ONMUCAHMS IBMXKCHHUS M B3aMMOCBS3b MEXIy HUMHU (IIyTh, MEpeMelleHue,
CKOPOCTh, YCKOpEHHUE, BpeMs ABW)XEHHs). PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIHMHEWHOE
nBukeHue. PaBHOMmepHOoe JABWkeHHME 10 OKpyxkHocTu. IlepBbiii 3akoH HproToHa H
nnepuusa.Macca tena. [lnotHocts BemectBa. Cuna. Eqununet cunbl. Bropoitl 3akon HeroToHa.
Tperuit 3akon Heiorona. CBobogHoe mnazeHue Ten. Cuna TSOKECTH. 3aKOH BCEMHPHOTO
taroreHusd. Cuna ympyroctu. 3akoH I'yka. Bec Tenma. HeBecomocTs. CBsA3b MeXay CHIION
TsDKeCTH M Maccod Ttena. J(unamomerp. PaBHopeiicTByromass cuna. Cuna tpenus. TpeHwue
cKkoJbxeHus. Tpenue nokos. TpeHue B IpUpoae 1 TEXHHUKE.

Nmmynsc. 3akoH coxpaHeHusl UMIylbca. PeakTuBHOE ABMKeHHe. MexaHndeckas padora.
MomgHocts. DHeprus. [loteHunanbHas U KuHeTHUecKast sHeprus. lIpeBpailienne onHOTO BHIA
MEXaHUYECKOM PHEPTUU B JIpYroil. 3aKOH COXpaHEHUsI MOJTHONW MEXaHUYECKON SHEpruu.



[IpocThie MexaHU3MBI. Y CJIOBHSI paBHOBECHS TBEPAOTO TEJa, UMEIOLIEr0 3aKPEIJICHHYIO
OCb JIBW)KEHMS. MOMEHT cwibl. [Jenmp msasxcecmu mena. Peryar. PaBHOBecue cuin Ha pblyare.
Peruaru B Texuuke, ObITy U npupoje. [lonBikHeie 1 HemoABWXHBIE OI0OKH. PaBeHCTBO padoT
IIPU HUCIIOJIb30BaHUM TPOCTHIX MEXAaHU3MOB («30JI0TOE€ MPaBWIO MeXaHUKW»). Koadduument
IIOJIE3HOTO ACUCTBUSA MEXaHU3MA.

HaBnenue TtBepabix Ted. Enununel u3sMepenus pgasieHusd. CrocoObl HM3MEHEHUS
naBieHus. JlaBnenue sxuakocTeit u razoB 3akoH [lackans. JlaBiieHne >KUIKOCTH HA THO M CTCHKHU
cocyma. CooOmatommecss cocyabl. Bec Bosmyxa. ArtMocdepHoe paBienue. M3mepeHue
atMocdeproro nmaienus. OneiT Toppuuemu. bapomerp-anepoua. ATMocdepHoe TaBiIcHHE Ha
pa3nuyuHbIX BeIcOTax. ['MapaBnnueckue MexaHu3Mbl (1pecc, Hacoc). JlaBiaeHue KUIKOCTH U ra3a
Ha IOTpYKEHHOE B HUX Teslo. ApxuMmesioBa cuia. [InaBanue ten u cynoB Bo3nyxonnaBanue.

Mexanuveckue koisiebanusa. Ilepuon, dvacrtora, amrmurtyna koJsiebanuil. Pe3oHaHc.
MexaHnnyeckue BOJHBI B OJHOPOJHBIX cpefax. [[nnHa BojHBI. 3BYK Kak MEXaHUYECKasl BOJIHA.
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

TenyoBble ABIEHUA

Crpoenue BemiecTBa. ATOMBI M MOJIEKYJbl. TE€NJIOBOE JBUKEHUE aTOMOB M MOJIEKYII.
Huddy3us B razax, )KUIKOCTAX U TBEPABIX TenaX. bpoyhosckoe Osudcenue. BiaumoneicTsue
(mpuTsKeHre M OTTaJIKMBaHUE) MOJIEKYJ. ArperarHble COCTOSIHHSI BellecTBa. Pasnuuue B
CTPOEHUH TBEPABIX TN, )KUAKOCTEH U ra30B.

TennoBoe paBHOBecue. TemmepaTtypa. CBs3b TEMIIEPATYPBI CO CKOPOCTBIO Xa0THYECKOTO
IBUKEHUs yacTHll. BHyTpenHss sHeprus. Pabota m Temonepenaya Kak CIOCOObl M3MEHEHUS
BHYTpPEHHEl dSHepruu Ttena. TemmonpoBogHocTh. Koweeknumsa. Uzmywenwme. Ilpumepst
Tervionepeay B Mpupoie U TexHuke. KonauuecTBO TemaoThl. Y7enbHas TEMIOEMKOCTb.
VYaenpHas TEIIOTa CropaHus TOIUIMBA. 3aKOH COXPAaHEHHMs M IIPEBPALICHUS DHEPrUM B
MEXaHWYECKUX M TEIUIOBBIX mpoueccax. [lnaBneHne u oTBeplaeBaHUE KPUCTAJUIMYECKUX TEIL
VYaenpHas Termnora IuiaBieHus. McnapeHne m koHzaeHcanus. [lornomenue sHeprum Ipu
UCIApPEHUN JKUIKOCTH W BBIICIICHHWE €€ IpU KOHAeHcauuu napa. Kunenuwe. 3aBHCHMOCTB
TeMIepaTypbl KUIIEHUS OT JaBJCHHUA. YJAelbHas TEIUIOTa MapooOpa3oBaHUS U KOHIECHCALMM.
Brnaxxnoctes Bo3ayxa. PabGoTa rasza mpu pacmmpenuu. [IpeoOpa3zoBanusi SHEPrud B TEIJIOBBIX
MalluHax (napoBasi TypOuHa, IBUraTelb BHYTPEHHETO CrOpaHus, peakTuBHbIN nBurartens). KIT/
TEIUIOBOW MAIllUHBL. JKoI02UUeCKUe NpoOIeMbl UCNONb30GAHUS MENN0BbIX MAUUH.

JIEKTPOMATrHUTHBIE SIBJICHUS

Onektpuzarusi  pu3ndeckux Tell. B3ammopeicTBue 3apsokeHHBIX Ten. J[Ba poxa
NIEKTPUYECKUX 3apsioB. J[eNMMOCTb 3IEKTPUYECKOTO 3apsaad. JIEMEHTApHbINA IEKTPUYECKUN
3apsd. 3aKOH COXPaHEHUs OJJIEKTpUYecKoro 3apsna. I[IpoBOIHMKH, NOJIYIPOBOJHUKUA U
U30JIATOPBI AJIEKTPUYECTBA. DJIEKTPOCKOIN. DJIEKTPUYECKOE I0Jie KaK OCOOBIH BUA MaTEepHH.
Hanpsascennocmy anekmpuueckoeo nois. JIeCTBUE 2IEKTPUYECKOTO IOJSA HA DIIEKTPUYECKHE
3apsibl. Konoencamop. Dnepeus s1eKkmpuiecko2o nojisi KOHOeHcamopa.

OnexTpuueckuii TOK. VMCTOUHMKHM 3JEKTPUYECKOTO TOKA. JJIEKTpUYECKas LeNb U €e
cocTaBHble yacTu. HanpasiieHue u AeUcTBUsI 3IEKTpUUECKOro Toka. Hocurenu anexTpuueckux
3apsAn0B B MeTauiax. Cuia Toka. DJIEKTPUYECKOe HAIPSKEHHUE. DIIEKTPUUECKOE COIPOTUBIICHUE
IIPOBOJHUKOB. EMHUIIBI COTPOTHUBIIEHUS.

3aBUCHMOCTb CHJIBI TOKAa OT HampspkeHus. 3akoH Oma [uisg ydacTKa Lenu. YJelbHOE
conporusiieHne. Peocratel. IlocinenoBarenbHoe coenMHEeHUE NPOBOAHUKOB. IlapamnenbHoe
COEIMHEHUE NTPOBOJHUKOB.

PaboTa >1eKTpUYecKOro Mojsi Mo MEePEeMELICHUIO AIEKTPUUYECKUX 3apsiioB. MOIIHOCTh
UIEKTpUYECKOro Toka. HarpeBaHue NpOBOJHUKOB JJIEKTPUYECKUM TOKOM. 3akoH JDxoyms -
JleHna. DieKkTpuyecKre HarpeBaTeIbHbIe U OCBETUTEIbHbIE TpHOOphl. KopoTkoe 3amMbIkaHue.

MaruutHoe nosie. MHayKuust MarHuTHOTO nostist. MarautHoe nose Toka. OnsIT Opcerena.
MaruutHoe 10JI€ TOCTOSIHHBIX MAarHutoB. MarHutHoe mnone 3eMid. OJIEKTPOMAarHwMr.
MaruutHoe moje KaTymKkd ¢ TOKOM. [IpumeHeHue 3neKTpoMarHuToB. JleficTBHE MarHUTHOTO



II0JIsI Ha IPOBOJHUK C TOKOM M JBIDKYILYIOCS 3apshkeHHYro udactuny. Cuna Amnepa u cuna
Jlopenya. dnexTpoaBUrarenb. SBieHne AeKTpoMarHuTHOW nHAYyKIusA. OnbiTel Dapanes.

DneKTpoMarHuTHeIe — KoJeOaHus. Konebamenvuviti  KOHmMyp.  DnekmpozeHepamop.
Ilepemennviii mok. Tpancgpopmamop. Ilepenada >IEKTPUUECKON SHEPrUM HA PACCTOSHUE.
DNEeKTPOMAarHUTHBIE BOJHBI U MX CBOMCTBA. [Ipunyunsl paouocessu u menesudeHus. Bausnue
INEKMPOMASHUMHBIX USTLYYEHULL HA HCUBbIE OP2AHUZMDL.

Ceer — oanexTpomarHutHas BoJiHAa. CkopocTh cBera. VICTOUHMKM cBeTa. 3aKoH
MPSIMOJIMHENHOTO pacIpoCTpaHEHUE CBETa. 3aKOH OTpakeHusi cBera. [lnmockoe 3epkano. 3akoH
npenomiieHus cBera. JIunzpl. @OKyCHOE pacCTOSIHUE U ONTUYecKas cuiia JInH3bl. M300pakenue
npenMera B 3epkaiie W JuH3e. Onmuueckue npubopel. I'ma3 Kak oONTHYECKas CUCTEMA.
Hucniepcust ceta. Mumepghepenyus u ougppakyus ceema.

KBanToBbIe siBJIEHUSA

Crpoenue atomoB. IlnaHerapHas mojens atoMa. KBaHTOBBIN XapakTep MOTJIOMIEHUS U
HCIyCKaHUs CBETA aTOMaMu. JInHelJaTbie CEKTPHI.

Omnertel Pesepdopna.

CocrtaB aromHoro sjapa. IIpoToH, HEHTpPOH U 3JEKTpPOH. 3aKkoH OWHIITEWHa O
MPOMOPLIMOHAIIBHOCTH MacChl U 3HEPruu. [eghexm macc u suepeus cesasu amomHvlx soep.
PamnoaktuBHocTh. Ilepmon momypacnama. Anbsda-uznydenue. bema-uznyuenue. ['amma-
uznyuyenue. Snepusie peakuuu. Vcrounuku sueprum ConHLA U 3Be3[. SlnepHas sHepreTHkKa.
Oxonocuueckue npobnremvr pabomvl amomuwlx 2nekmpocmanyui. Jlosumerpus. Brusauue
PAOUOAKMUBHBIX UTYUEHUL HA HCUBLLE OPSAHUZMDYL.

Crpoenue u 3BoJonus Beesennoit

l'eouenTpuueckass W TrelHOLEHTpUYECKass CUCTEMbl Mupa. Dusznyeckas MNpUpPoAa
HeOecHbiXx Ten ComueuHolt cuctembl. Ilpouncxoxaenne ConHeuHo cuctembl. Dusnyeckas
npupoaa Connua u 3Be31. Ctpoenue Beenennoi. OBomtouns Beenennoit. ['unoresa bosbiioro
B3pbIBA.

IIpumepHbIe TeMbl JJA00PATOPHBIX U MPAKTUYECKUX PadoT

JlaGopaTopHbie pabOTHl (HE3aBHCHUMO OT TEMAaTHYECKOW NPHHAMICHKHOCTH) ICISATCS
CJIEIYIOLIME THUIIBIL:

1. TIpoBeaeHue npsiMbIX U3MEPEHUN GUZNYECKUX BETUUHH

2. Pacuer mo mnNONy4eHHBIM pe3yabTaTaM HPSIMBIX H3MEPEHHH 3aBUCUMOTO OT HHX
napamerpa (KOCBEHHbIC U3MEPEHU).

3. HaGmrogeHue sBiICHUH M TIOCTAaHOBKA ONBITOB (Ha KAauyeCTBEHHOM YPOBHE) IIO
oOHapyXeHHIO (PaKTOPOB, BIMSIOMIMX HA IPOTEKAHNE JAHHBIX SBJICHUI.

4. WccnenoBaHue 3aBUCUMOCTH OJHOM  (U3MYECKOM BEIMYHMHBI OT JPYrod ¢
MIpeJICTaBJICHUEM PE3yIbTaTOB B BUE I'paduka Uiu TaOIHIIbL.

5. IlpoBepka 3aJaHHBIX NPEANONOKEHUN (MpsMble U3MEPEHUs (PU3NYECKUX BEIUYUH U
CpaBHEHHE 3aJIaHHBIX COOTHOIICHUI MEXIY HUMH).

6. 3HAKOMCTBO C TEXHHUYECKUMHU YCTPOUCTBAMHU U UX KOHCTPYHPOBAHUE.

JIrobass pabGouass mporpaMma AOJDKHA MIpeaycMaTpHUBaTh BBHITIOJHEHHE JTab0paTOPHBIX
paboT Bcex yKa3zaHHBIX TUMOB. BbIOOp TemaTuku M yuciaa pabOT KaXAOTro TUIA 3aBHCHUT OT
ocobeHHocTel padoueit mporpammsl 1 YMK.

IIpoBenenne NpsAMbIX H3MepeHuil GU3NYECKUX BeJIUYNH
W3mepenue pasmMepoB Tell.

N3mepenue pasMepoB MaJIbIX Tell.

N3mepenue maccel Tena.

N3mepenue o6bema Tena.

N3mepenue cuisl.

W3mepenune BpeMeHH mpoliecca, neproja KoieoaHui.
W3mepenue TemnepaTypsl.

W3mepenue naBieHus Bo3ayXa B OAJIOHE TO/ MOPIIHEM.
W3mepenue cuiibl TOKa U €T0 pEryJInpoBaHUE.

CoNO~WNE



10.  M3mepeHue HanpsHKEHUS.
11.  W3mepeHue yrioB najeHus U NpeaoMIICHUS.
12. M3mepenue (HOKYCHOTO PacCTOSHUS JIMH3BL.
13. M3mepenHwue paauoakTUBHOTO (hoHa.
Pacuer mo mosiyyeHHBIM pe3yJbTaTaM NPSMbIX H3MepeHHil 3aBHCHMMOI0 OT HHX
napamMerpa (KOCBeHHbIe H3MepeHusl)
N3mepenue mIoTHOCTH BEILIECTBA TBEPIOTO TEJa.
Onpenenenne KodhUITUEHTA TPEHUS CKOJIBKCHHUSL.
Omnpenenenne KeCTKOCTU IPYKUHBI.
Omnpenenenre BbITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha MOTPYKEHHOE B KHUJIKOCTh

el N =

TEJNO.

5. Ormpezenenre MOMEHTA CHIIBI.

6. M3mepeHne CKOPOCTH PaBHOMEPHOTO JIBHKCHUS.

7. 3mepeHue cpeiHell CKOPOCTH JIBUKEHHUSL.

8. M3mepeHne yCKOpeHUsI PaBHOYCKOPEHHOTO JIBHKEHHSI.

9. Onpenenenne pabOTH M MOIITHOCTH.

10.  Ompenenenue yacTOTH KOJIeOaHUH Irpy3a HAa IPYKWHE U HUTH.

11.  OmpeneneHuie OTHOCUTEIbHON BIAXKHOCTH.

12.  OmpeneneHue KOJTMYECTBA TETUIOTHI.

13.  Ompenenenue yneabHON TEIIIOEMKOCTH.

14.  U3mepenue paGoThl U MOIIHOCTH JIEKTPUUYECKOTO TOKA.

15.  U3mepeHue cOnmpoTUBICHHUSL.

16.  OmpeneneHue ONTHYECKOW CHITBI JTMH3HI.

17. HccnenoBanne 3aBUCHMOCTH BBITAIKWBAIONMICH CHUJIBI OT 00beMa IMOrPYKEHHOM
Y4acTH OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH M MacChl Teja.

18.  HccnemoBanue 3aBUCMMOCTH CHJIBI TPEHHUS OT XapakTepa MOBEPXHOCTH, €€
HE3aBHCHUMOCTH OT TUIOIIA]IH.

Ha0aronenne siBJleHM M NOCTAHOBKA ONBITOB (HA KAa4YeCTBEHHOM YPOBHeE) II0
00HapYKeHUuI0 (aKTOPOB, BJIAMSIIONINX HA MPOTEeKAHUE JTAHHBIX SIBJIECHUI

1. HaGmonenue 3aBUCUMOCTH TMepUOJia KojieOaHUM TIpy3a Ha HUTH OT JJIUHBI H
HE3aBUCHUMOCTH OT MacChl.

2. HabGmiogeHne 3aBHCHUMOCTH IepuUoAa KoJieOaHWl Tpy3a Ha MpPYKMHE OT MAacChl U
HKECTKOCTH.
Habmronenue 3aBUCUMOCTH JTaBJICHUS ra3a OT 00beMa U TeMIlepaTyphl.
Habmroenue 3aBUCHMOCTH TEMIIEPATYpPhl OCTHIBAIOIIEH BOJBI OT BPEMEHH.
HccnenoBanue siBiIeHUS B3aUMOJICHCTBHS KaTYIIKU C TOKOM M MarHUTa.
HccnenoBanue siBiICHUS SIEKTPOMArHUTHOM WHIYKIIUU.
Habmronenue sBiIeHMs OTpa)KEHUS U MIPEIIOMIICHUS CBETA.
Habmtonenue siBIeHUs AUCIIEPCUH.
OOHapyeHue 3aBHCHUMOCTH CONPOTHUBIICHUS MPOBOJHHKA OT €ro MapaMeTpoB U

©CoN O~ W

BEILIECTBA.

10.  HccrnemoBaHue 3aBUCHMOCTH Beca Tela B KUAKOCTH OT 00beMa MOTPYKEHHOU
YacTH.

11. HccnenoBanue 3aBUCUMOCTH OJHOM (U3NYECKOW BETUYMHBI OT JAPYrol ¢
MIpeJICTaBJICHUEM PE3yIbTaTOB B BUAE rpaduka viu TaOIHIIbL.

12.  HccnemoBaHue 3aBUCUMOCTH Macchl OT 00beMa.

13.  HccnemoBaHue 3aBUCMMOCTHU MTyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBM)KCHHUU
0e3 HauaIbHOU CKOPOCTH.

14.  HccnemoBaHue  3aBUCHMOCTH  CKOPOCTH OT BpPEMEHH H MNyTH  TPH
PaBHOYCKOPEHHOM JIBHKEHUH.

15.  HccnemoBaHue 3aBUCUMOCTH CHIIBI TPEHUS OT CHIIBI IaBJICHHUSL.

16.  HccnemoBanue 3aBUCUMOCTH AePOPMAIUH MPYKUHBI OT CHUITBL
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17. HccnenoBanue 3aBUCUMOCTH Nepuojia KoyieOaHui rpy3a Ha HUTH OT JJIMHBIL.

18.  HccnenoBaHue 3aBHCHMOCTH Tiepuojia KojiebaHWI Tpy3a Ha NpPYXKHHE OT
KECTKOCTH U MacCCBI.

19.  HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA Yepe3 MPOBOJHHUK OT HAIPSIKEHHUSL.

20.  HccnemoBaHHe 3aBUCHMOCTH CUJIBI TOKA Y€PE3 JIAMIIOYKY OT HAIIPSKEHUSL.

21.  HccnemoBaHHe 3aBUCHMOCTH yIJIa MPEJIOMIICHUS OT YIiia A CHHUS.

IIpoBepka 3aJaHHBIX NPEANOJI0KeHUH (psiMbIe U3MepeHUs! (PU3HYECKUX BeJITUYUH
U CPaBHEHHeE 32JaHHBIX COOTHOLICHU Mexk1y HUMH). IIpoBepka runores
1. IIpoBepka TUIIOTE3HI O JIMHEHHON 3aBHCUMOCTH [UTHHBI CTOJIOWKA KUKOCTH B TPyOKe
OT TEMIIEPATypHI.
2. IlpoBepka  THIOTE3BI O  TOPSAMOM  MPOMOPIMOHAIBHOCTH  CKOPOCTH  TIPH
PaBHOYCKOPEHHOM JIBM’KEHUH MPONJEHHOMY ITYTH.
3. TIpoBepka TUMOTE3BI: MPH TOCIEAOBATENFHO BKIIOYSHHBIX JIAMIIOYKH M TIPOBOHHKA
WM JIBYX IPOBOJHUKOB HANIPSHKEHUSI CKIIAbIBATH HEJIB3s (MOYKHO).
4. IlpoBepka mpaBuiia CI0KEHHsI TOKOB Ha JIBYX MapajuleIbHO BKIFOYEHHBIX PE3UCTOPOB.
3HAKOMCTBO ¢ TEXHHYECKHMH YCTPOHCTBAMHU U UX KOHCTPYHPOBaHuUe
KoncTpynpoBanue HaKJIOHHOM TNIOCKOCTH ¢ 3aAaHHbIM 3HaueHueM KII/I.
KoHncTpynpoBanue apeomeTpa U UCTIBITAaHUE €r0 PadOTHI.
COopKka 27IeKTpUYeCcKOi LIeTH U U3MEPEHNE CUITBI TOKA B €€ Pa3IMYHbIX YUaCTKaX.
COopka 371eKTpOMarHuTa u UCIbITaHUE €ro JeHCTBHS.
N3ydeHune 3neKTpu4ecKoro ABUraTelis MOCTOSSHHOTO TOKa (Ha MOJENN).
KoHcTpynpoBaHue 31eKTpoaABUTaTENs.
KoncTpynpoBanue Moienu Teneckona.
KoncTpynpoBanve MOenH JIOAKHU € 33JaHHOM TPy30M0bEMHOCTBIO.
Onenka cBOEro 3peHus U no00p OYKOB.
KoncTpynpoBanue npocreniiero reuepaTopa.
N3yuenne cBOWCTB M300paXKeHUs B TNH3AX.
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TEMATHYECKOE INTAHUPOBAHHME C OINPEJEJEHUEM OCHOBHBIX BUJIOB YYEBHOU JEATEJIbHOCTH

TemaTnueckoe njaHnpoBanme, 7 kjaacc, 70 yacon (2 4 B He/IeJI10)

Tema/gachl

Bun pesarebHOCTH

Beenenue (4 u)
UYro uzyuaet pusuka. Hekotopsie

¢dusznveckue Tepmunbl. Habmonenus u

OTIBITHI
dusnyeckue BeImunHbl. 3mepenue
(bM3UYECKUX BEIMYHUH. TOYHOCTD U
MOTPEIIHOCTh U3MEPEHUN

®u3uKa U TEXHUKA

OOBACHATD, OMCBHIBATH (PHU3UUECKHUE SIBICHUS, OTIMYATh (PU3HUECKHE SIBICHUS OT XUMUYECKUX;TPOBOIUTH
HaOmoIeHUsT GU3NYECKUX SBJICHUN, aHATM3UPOBATh U KIACCU(PUIIMPOBATH UX, PA3INYaTh METOAbI U3yUCHUS
buzuku

N3mepsaTh paccTosiHUS, TPOMEKYTKH BPEMEHH, TEMIIEpaTypy; oOpadaThiBaTh pe3ysibTaThl U3MEPEHUN;
OTIPEENATh LEHY AEJIEHUS Kbl U3MEPUTEIBHOTO IMWIMH/PA; HAYYUTHCS MOJB30BaTHCS U3MEPUTEIbHBIM
HWIMHAPOM, C €0 MOMOIIBIO ONPEIEATh 00bEM KUIKOCTH; IEPEBOAUTH 3HAUEHUS GU3NYECKUX BETUUHH B
CH, onpenensiTe NOrpeIIHOCTh U3MEPEHUS. 3alIUCHIBATh PE3YIbTAT U3MEPEHUS C YIETOM MOTPEIIHOCTH
Haxoauts neny nenenus mo6oro MsmepurensHoro npudopa, [IpenctaBisats pe3yabTaTsl U3BMEpEHHI B BUIE
Ta0JIMILI, aHATU3UPOBATh PE3YNIBTATHI IO ONPEAEIECHUIO LIEHBI JICJIEHUS] U3MEPUTEIBHOTO pUoopa, 1eIaTh
BBIBOJIbI, pab0OTaTh B rpyIIe

Bb1iensate OCHOBHBIE 3Talnbl pa3BUTUS (PU3MUECKON HAYKU M HA3bIBaTh HMEHA BBIIAIOIINUXCS YUCHBIX;
OIpeNeNnaTh MECTO (PU3MKH KaK HAyKH, JeJaTh BHIBOJBI O PA3BUTUN (U3UUYECKON HAYKH U €€ TOCTHKEHUSIX,
COCTaBJISATh IUIAH NPE3EHTALIH

IlepBoHa4yabHBIE CBEAEHUS O
CTPOeHUM BemecTBa (6 1)
Crpoenue BemiecTBa. MoJIeKyIbl.
bpoyHoBckoe nBukeHne
JIBM>KEHHE MOJIEKYJ
B3aumopelictBue Mosekyn
ArperaTHbl€ COCTOSIHUS BEILIECTBA.
CBolicTBa Ta30B, JKUJIKOCTEH 1
TBepAbIX MexaHuueckoe JBUKEHUE.
PaBHOMEpHOE U HEPAaBHOMEPHOE
JIBIDKCHHE

Cxkopoctb. EAuHUIBI CKOPOCTH
Pacuer nytu 1 BpeMeHU ABMKEHUS
HNueprus

OOBACHATH ONBITHI, OATBEPKAAIOLINE MOJIEKYISIPHOE CTPOCHHE BEIIECTBA, OPOYHOBCKOE ABUKECHUE;
CXeMaTH4eCKH M300pakaTh MOJIEKYIIBI BOABI M KHCIOPOAA; OMPENENATh pa3Mep MajbIX Tell; CPAaBHUBATH
pa3Mepbl MOJIEKYIT Pa3HbIX BEIIECTB: BOJIbI, BO3yXa; OOBICHITH: OCHOBHbIEC CBOMCTBA MOJIEKYIL,
(uznueckue SBICHUSI Ha OCHOBE 3HAHUN O CTPOEHUU BEIIECTBA.

N3mepsaTh pazmepbl MallbIX T€Jl METOJIOM PSAOB, Pa3inyaTh CIIOCOOBI U3MEPEHUS Pa3MEPOB MaJIbIX Tell,
IPEJCTABIISITh PE3yAbTaThl U3MEPEHUN B BUAE TAOIUII, BHITOJIHATH UCCIEOBATENLCKUN AIKCIIEPUMEHT TI0
OTIPEJICNICHUIO Pa3MEPOB MaJbIX TEJN, JeNIaTh BBIBObI; pa0OTATh B TPYIIIE.

OO0bsacHATh aBieHuE U Py3un U 3aBUCUMOCTH CKOPOCTHU €€ MPOTEKAHUs OT TeMIIepaTyphl Teia; MPUBOAUTH
npumMmepsl 1udGy3UN B OKpYKaoIeM MUpe; HaOI0IaTh Ipoliecc 00pa30BaHUs KPUCTAILIOB;
aHAJIM3UPOBATH PE3YNIbTATHI OMBITOB MO ABMKEHUIO U TG Y3UH, TPOBOIUTH UCCIEA0BATENBCKYIO0 PabOTy
M0 BBIPAIIMBAHUIO KPUCTAILJIOB, JIEJIaTh BBIBOBII [POBOAUTE U OOBSICHITH OMBITHI IO OOHAPYKEHUIO CUJT
B3aMMHOTO IPUTSHKEHUS U OTTAIKMBAHUS MOJIEKYTT; OOBSICHITH OMBITHl CMAYHMBAaHUS M HE CMAaUMBaHUS TET;
HAOII0aTh U UCCIEIOBATh SBJICHHE CMAaYMBaHUsI U HECMAYUBAHUS TeJl, 0OBACHATH JaHHBIC SIBICHUS Ha
OCHOBE 3HaHUI O B3aMMOJICHCTBUU: MOJIEKY, TPOBOJAUTH SKCIIEPUMEHT IO 0OHAPYKEHHIO IEHCTBUS CUIT
MOJIEKYJIIPHOTO MPUTSKEHHUSI, IENIATh BBIBOIBI
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I[OKaBI)IBaTI) HAJIMYUC pa3jindusd B MOJICKYJIIPHOM CTPOCHUU TBEPABLIX TCII, )KHIIKOCTGﬁ M ra3oB; IPUBOIUTH
IMPUMEPHI MPAKTUYCCKOI'0 UCIIOJIBb30BAHUSA CBOMCTB BCIICCTB B PA3JIMYHBIX arpCraTHbIX COCTOAHUAX,
BBITIOJIHATH I/ICCJICZIOB&TCJH)CKI/Iﬁ SKCIICPUMCHT IO UBMCHCHHUIO arpC€raTHOro COCTOAHUA BOJbI,
AHAJIM3UPOBATH €TI0 U CJIaTh BBIBO/IbL

B3aumoneiictBue Tes1 (234.)

Macca Tena. EquHHMIIEI MacCHI.
N3mepenune maccel Tena Ha Becax
IInoTHOCTE BemiecTBa

Pacuer maccel M 00bEMa Tea 10 ero
IUIOTHOCTH

Cuma

SIBnenne Tarorenns. Cuia TSHKECTH.
Cuna TsKeCTH Ha IPYTruX IUIaHEeTax
Cuna ynpyroctu. 3akoH ['yka

Bec Ttena. Eqnnunel cunel. CBs3b
MEX1y CUJION TSKECTH U MacCou Tela
Junamometp

CiioxeHue AByX CUJI, HalpaBIECHHBIX
1o oHOM npsiMoi. PaBHoaeicTBYOMIIAs
cun Cuna tpenus. TpeHnue nokos
Tpenue B mpupoJie U TEXHUKE

OHpeI[CJ'ISITI) TPACKTOPHIO ABUXKCHUA TCJIA. I[OK&SI:IB&TI) OTHOCUTCIIBHOCTDb ABMKCHUA TCJIA, ICPEBOANTDH
OCHOBHYIO CAMHUIY TYTHU B KM, MM, CM, JIM; pa3jindaTb paBHOMCPHOC U HCPABHOMCPHOC JIBMIKCHUC,
OTIPENIETISATH TEI0 OTHOCUTEIILHO, KOTOPOTO MTPOUCXOIUT JBUKEHUE; UCTIOIB30BaTh MEKIIPEAMETHBIEC CBSI3U
(1)I/ISI/IKI/I, reorpadgm/l, MAaTEMATHUKHU: MIPOBOAUTD SKCIICPUMCHT 110 U3YUCHUTIO MEXAaHUYCCKOTO JABMIKCHUAA,
CpaBHHUBATH ONBITHBIC JAHHBIC, ACJIATh BHIBOJIbI.

PaccunteiBath CKOPOCTH T€Jia IIPpHU PABHOMEPHOM U CPECAHIOKO CKOPOCTH IIPHU HEPABHOMCEPHOM JIBVXKCHUU,
BBIpaXKaTh CKOPOCTh B KM/, M/C; aHAIM3UPOBATH TAOIHIIBI CKOPOCTEH; OTIPEIEATh CPEIHIOI CKOPOCTh
JABUMXXCEHUA 3aBOJTHOI'O aBTOMO6I/IJ'I$I; rpa(bnquKH 1/1306pa>1<aTL CKOPOCTB, OIMUCBIBATH PABHOMCPHOC
neuxkeHue. [IpumeHsTs 3HaHus U3 Kypca reorpapuu, MaTeMaTHKU

[IpencraBasTh pe3ynbTaThl U3MEPEHUN U BBIYUCIICHUH B BUJE TaOIUIl U TpaUKOB; ONPEENATh MyTh,
MPOUICHHBIN 32 JAHHBIN MPOMEKYTOK BPEMEHH, CKOPOCTD TeJa Mo rpa@uKy 3aBUCUMOCTH ITyTH
PaBHOMEPHOTO JIBHXKEHUS OT BpeMEeHH; 0(OPMIISITh pacueTHbIE 3a1a4l

Haxoauts cBsi3b MeX 1y B3aUMOJAECHCTBUEM TEN U CKOPOCTHIO UX ABM)KEHUS; TPUBOIUTE PUMEPHI
MPOSIBIICHUS SIBJICHUSI UHEPIUU B OBITY; OOBSICHSTD SBJIEHUE HHEPIIUH; IPOBOIUTH UCCIEA0BATEIbCKUI
SKCIIEPUMEHT [0 U3YYCHHIO SIBJICHUS UHEPIIMH. AHAIU3UPOBATH €0 U JIEJIaTh BBIBOIBI

OnuceIBaTh ABJIEHUE B3aUMOICHCTBUSA TEJI; IPUBOIUTH PUMEPHI B3aUMOJCHCTBUS TEJI, IPUBOISALIETO K
U3MEHEHHUIO CKOPOCTH; OOBSICHITH ONBITHI 10 B3aUMOACUCTBUIO TEJ U JIENIaTh BHIBOIBI

YcTanaBnuBaTh 3aBUCMMOCTb U3MEHEHHE CKOPOCTHU JBUKEHUS TeJla OT €r0 MacChl; IEPEBOIUTH OCHOBHYIO
€IMHUILY MacChl B T, T, MI'; pab0TaTh C TEKCTOM y4€OHHKA, BBIJIENATH TJIABHOE, CUCTEMAaTH3UPOBATh U
0000111aTh, TOTy4YE€HHBIE CBEJICHUSI O Macce Tella, pa3uiaTh WHEPIHMIO U HHEPTHOCTh Tela

B3BemmuBath Teno Ha y4eOHBIX Becax U ¢ UX MOMOIIBIO OTMPEEIATh MacCy Tella; MOJIb30BaThCs
pa3HOBECaMH; IPUMEHSTH U BbIPA0aThIBATh IPAKTUUYECKHE HAaBBIKU paboThl ¢ mpubopamu. Paborats B
rpyrre

Onpenensats MIOTHOCTH BEIIECTBA; aHATM3UPOBATh TAOIMYHbIC JAHHBIE; EPEBOAUTH 3HAUEHUE TII0O THOCTU
U3 KI/M B T/cM3; IPUMEHSITh 3HaHUS U3 Kypca MPUPOJAOBEICHIS, MATEMaTUKU, OMOJIOTHH.

N3mepsaTs 00beM Tela ¢ MOMOIIBI0 U3MEPUTENBHOTO IIUINHIPA; U3MEPSATh INIOTHOCTH TBEPOTO Teja U
YKUJKOCTU C TOMOIIBIO BECOB M U3MEPUTEIBHOTO IIMJIMH]IPA; AHAIU3UPOBATh PE3yIbTaThl U3BMEPEHUM U
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BBIYMCIICHUH, A€TaTh BEIBOABI; COCTABISATH TAOJIHIIBI; pab0OTaTh B TPYIIIIE

OmnpenensTe Maccy Tema 1o ero 00beMy U IUIOTHOCTH; 3aITUCHIBATh (POPMYIIBI [Tl HAXOKICHUS MacChl Tea,
ero o0bema M II0THOCTHU BeulecTB. PaboTarhk ¢ TAONMUYHBIMU JaHHBIMU.

Hcnonb30BaTh 3HaHUS U3 Kypca MaTeMaTHKH U (PU3UKU TIPU pacdeTe MaCcChl Tella, €ro INIOTHOCTH MITH
o0bemMa. AHaIM3UPOBATH PE3YNIbTATHI, OIYYEHHbIE IIPU PELLICHUH 3a1a4.

[IpuMeHATH 3HaHUA K PELICHUIO 3a/1a4.

I'padmuecku, B macitabe n300paxaTh CUIy U TOUKY €€ Ipui1okeHus; OnpenensTb 3aBUCUMOCTh
M3MEHEHHUsI CKOPOCTH TeJla OT IPUII0OKEHHON CHIIbl. AHAJIM3UPOBAThH OMBITHI IO CTOJIKHOBEHHUIO I1apOB,
C)KaTHIO YIIPYTOTo TeJla U AeJaTh BHIBObI.

[TpuBOUTE IPUMEPHI TIPOSIBIICHUS TATOTCHHS B OKpYKaromeM Mupe. HaxomuTh TOUKY MPHITOKCHUS 1
yKa3bIBaTh HAMPABJICHUE CHJIBI TSKECTH. PA3IMUaTh U3MEHEHUE CHIIBI TSHKECTH OT YIAJICHHOCTH
MTOBEPXHOCTH 3eMJTH; BIIeIsSTh 0COOCHHOCTH IDIAHET 36MHOUM IPYIIIBI U IJIAHET-TUTAHTOB (pa3iinane U
0011I1e CBOMCTBA); CAMOCTOSITEIFHO Pab0TaTh C TEKCTOM, CHCTEMATU3UPOBATh U 0000IIaTh 3HAHUS O
SIBIICHUH TSATOTCHUS M JICJIaTh BBIBO/IBL.

OTnu4aTh CHITy yIPYTOCTH OT CHIIBI TSDKECTH; rpaduaecku n300pakaTh CUITY YIIPYTrOCTH, TIOKa3hIBaTh
TOYKY MPHUIIOKEHHS U HAMIPABJICHHUE €€ ICHCTBUS;, OOBSICHITH NPUIHHBI BOSHUKHOBEHUS CHIIBI YIPYTOCTH.
MPUBOIMTH TIPUMEPHI BUIOB Ae(hOpMaIiH, BCTPEYAIONIHECs B OBITY, IEJIaTh BHIBOIBI

I'padruecku n300paxkath BEC TEIa U TOUKY €r0 MPUIOKECHHS, PACCYMTHIBATH CHITY TSDKECTH M Beca Tela;
HAXOJIUTh CBSI3b MEXKJTy CHIIOH TSHKECTH M MacCOU Teja; ONpeIeisTh CHITY TSHXKECTH 10 U3BECTHOM Macce
TEJIa, MacCy Tella 10 3aJaHHOW CHIIE TSDKECTH

I'pagynpoBath NpyXUHY; MOJIy4aTh MIKATY C 3aJaHHOHN IICHOW JEJICHHSI, U3MEPSITh CHITY C TIOMOIIBIO
cuiioMepa, MEJAUIMHCKOTO JMHAMOMETpA; pa3iindaTh BEC Yella M €ro MacCy, MPEJICTABIATh PE3YJIbTaThl B
BUJIe Ta0nuil; paboTaTh B TPYIIIIE.

DKCIEpUMEHTAILHO HAXOAUTh PABHOACHCTBYIONIYIO IBYX CHII; aHATMU3UPOBATh PE3yIbTaThl OMBITOB 110
HAXOJKJICHUIO PABHOICHCTBYIOIICH CHII U JIEJIaTh BHIBOJIBI, PACCUMTHIBATH PABHOICHCTBYIOIIYIO JABYX CHII
W3MepsITh crIly TPEHUS CKOJILKECHUS; Ha3bIBATh CIIOCOOBI YBEIMUCHUS M YMCHBIIICHUS CUJIbI TPCHUS;
NPUMEHSTh, 3HAHHS O BHJIAX TPEHHsSI U CIIOCcO0aX ero M3MEHEHUS Ha IPAKTUKE, OOBSCHATH SBICHHUS,
MPOUCXOSIINE U3-32 HATMUMS CUJIBI TPEHUS aHATU3UPOBATh UX U JIENIaTh BBIBOIBI

OOBSACHATH BIUSHUE CHIIBI TPEHUSI B OBITY U TEXHHUKE; MPUBOIUTH MPUMEPHI PA3TUYHBIX BUJIOB TPEHUS;
aHAJIM3UPOBATh, JIeNaTh BHIBOMBI. I3MEpATH CHITy TPEHUS C IOMOIIBIO JUHAMOMETpA.

[TpuMeHsTh 3HAHUS U3 Kypca MaTeMaTuku, (pusuku, reorpadun. buonorun k pemenuro 3aaad. OtpaboTaTh
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HaBBIKM YCTHOTO c4eTa. [IepeBoauTh € IMHUIBI H3MEPEHMUS.
[IpuMeHATH 3HaHUA K PELICHUIO 3a/1a4

JlaBjieHue TBepPAbIX TeJ, KUAKOCTEH
U ra3os (21 4)

JaBnenue. EnuauIp qaBaeHus
CriocoObl yMEHBIIIEHUS U YBEIUUEHUS
TABJICHUS

JlaBienue raza

[Tepenada naBiaeHUs KUIKOCTAMHA U
razamu. 3akoH [lackaist

JlaBneHne B )XUIKOCTH U raze. Pacuer
JABJICHUS KUJIKOCTH Ha JTHO U CTEHKH
cocyna

Coo0mmaronmecs: cocyapl

Bec Bo3nyxa. AtmocdepHoe naBiieHne
N3mepenue atmochepHOro JaBieHHUS.
OnbiT Toppuuennu
bapomerp-anepounn. AtmocdepHoe
JIABJICHUE HA Pa3JIUYHbIX BBICOTAX
ManowmeTtpsl. [lopuineBoit
YKUJKOCTHBIN HacoC

[TopuiHeBOM )KUAKOCTHBINA HAcOC
I'mapaBnuueckuil mpecc

JlelicTBUE KUAKOCTH U Ta3a Ha
MOTPY’KEHHOE B HUX TEJIO0

Apxumena

[IimaBanue.IlnaBanue cynos.
BosznyxomiaBanue

[IpuBOAMTH IPUMEPHI U3 IPAKTUKHU TI0 YBEITMYCHHIO TIOMIAIN ONIOPHI IJIsl YMEHBIICHHUS JaBIICHHS,
BBITIOJIHATH MCCIIE0BATENBCKAN IKCIIEPUMEHT 110 H3MEHEHUIO JIaBJICHUS, aHAIU3UPOBATh €ro U JeNaTh
BBIBOJIBI

OTnu4ate Ta3bl M0 UX CBOMCTBAM OT TBEPABIX TeIl M KUAKOCTEH; OOBSICHITH JaBIICHHE Ta3a HA CTEHKU
cocyJia Ha OCHOBE TEOPUH CTPOCHHS BEIIECTBA; AHAIM3UPOBATH PE3YAbTATHI SKCIIEPUMEHTA M0 U3YUECHUIO
JIaBIICHUS Ta3a, JIENIaTh BHIBOJIBI

OOBSCHATH MPUUYUHY MEpPEIau JaBICHHS KUIKOCTHIO HITH Ta30M BO BCE CTOPOHBI
OJIMHAKOBO.aHAIM3UPOBATH OIIBIT TI0 TIepe/iave JaBJICHUS KUAKOCTHIO M OOBSICHSITH €r0 pPe3yabTaThl
BeiBouTh popMyTy Aiist pacdeTa JaBJICHUS )KUIKOCTH Ha THO M CTEHKH COCYy/Ia; paboTaTh ¢ TEKCTOM
naparpada ydeOHrKa, COCTaBJIATh TUIAH MPOBEJCHUE OTBITOB

OTtpaboTKa HaBBIKOB YCTHOTO cyeTa, Pemenne 3aja4 Ha pacyeT AaBICHHS KHUIKOCTHA Ha THO COCyIa
[TpuBOAMTE IPUMEPHI COOOIIAIOIINXCS COCYIOB B OBITY; IPOBOINUTH MCCIIEOBATEIILCKUIN SKCIIEPUMEHT C
COOOMIAFOIIIUMUCS COCYIaMH, aHAIM3UPOBATH PE3YJIbTATHI, IEJIaTh BHIBOIbI

Brraucnare mMaccy Bo3lyxa; CpaBHHBATh aTMOC(EPHOE JIaBJICHHE Ha PA3JINYHBIX BBICOTAX OT MOBEPXHOCTH
3eMin; OOBSICHITH BIHMSIHAE aTMOC(EPHOTO JaBJIICHHUS Ha KUBBIC OPTaHU3MbI; TIPOBOIUTH OTIBITHI 11O
oOHapyXEHHIO aTMOC(EpPHOTO JaBJICHUS, H3MEHEHUIO aTMOC(PEPHOTO JaBJICHUS C BBICOTOH, aHAIM3UPOBATh
WX Pe3yJIbTaThl U JIeNIaTh BHIBOBL. [IpUMEHSTh 3HaHUS, U3 Kypca reorpaduu: mpu 00bsICHEHUN 3aBUCHMOCTH
JIaBIICHUS OT BHICOTBI HAJI YPOBHEM MODsI, MATEMATHKH JUISl pacueTa JaBJICHHS.

Beraucnare atmocdepHoe gaBieHue; 0OBSICHATh H3MEPEHHE aTMOC(HEPHOTO JaBICHHS C TIOMOIIBIO TPYOKH
Toppudernn; HaOMOIATh OTBITHI TI0 HU3MEPEHHUIO aTMOC(HEPHOTO TABJICHUS U JIENIaTh BHIBOIBI

N3mepsats atMochepHOe naBieHne ¢ TOMOIIbIo OapoMeTpa-anepouaa; OObICHITh H3MEHEHUE
aTMOC(EpHOTO JaBJICHUS 10 MEPE YBEIMUCHHSI BBICOTHI HaJl YDPOBHEM MOPSI; IPUMEHSTh 3HAHHS U3 Kypca
reorpaduu, OUOJIOTHH

W3mMepsTh naBiieHUE ¢ TIOMOIIBI0 MAHOMETPA; Pa3JinyaTh MAHOMETPBI 110 I[EJISIM HCIIOJIb30BaHHUS;
OTIPENICNATh JaBJICHHUE C TIOMOIIBI0 MAHOMETPA;

ITpuBOAMTH pPUMEPHI U3 MPAKTUKU NPUMEHEHUs MOPIIHEBOTO HAacoca U THIPaBINYECKOTO0 Mpecca; paboTaTh
C TeKCTOM Maparpaga yueOHHKa,

Jloka3bIBaTh, OCHOBBIBAsICH Ha 3akoHe [lackais, cyliecTBOBaHME BBITAIKUBAOLIEH CUIIbI, ecTBYOEl Ha
TEJIO; MPUBOJUTH IPUMEPHI U3 XKU3HH, OITBEPIKIAIOIINE CYIIIECTBOBAHNE BhITAIKMBAIONIEH CUJIBI;

15




MPUMEHSATH 3HAHUS O MPUYMHAX BO3HUKHOBEHHS BHITAJIKMBAIOIIECH CUJTBI HA TIPAKTUKE

BreiBouTh hopMyIty ISt onpeiesieHUsT BRITATKABAIONIEH CHIIBI; PAaCCYMTHIBATH CHITy ApXHUMea; YKa3bIBaTh
MPUYUHBL, OT KOTOPBIX 3aBHCUT CHJIa ApxuMesa; paboTaTth ¢ TEKCTOM, 0000IIATh U JIJIaTh BHIBOJIBI,
aQHAJIM3UPOBATH OTIBITHI C BEACPKOM Apxumesa.

ONBITHBIM MyTEM OOHAPYKUBATh BHITAIKUBAIOIIECE ICUCTBUE KUIKOCTH HA MOTPY>KEHHOE B HEE TEJIO;
OTIPENIETISATh BHITAJIKUBAIOIIYIO CHITY; pa0OTaTh B TPYyIIIIE.

OOBICHATH IPUYUHBI TIJIABAHUS TEJT; TPUBOAUTH MPUMEPHI IJIABAHUS PA3IMYHBIX TEJ U )KHUBBIX OPraHU3MOB;
KOHCTPYMPOBATh MPUOOP SISl AEMOHCTPAIIMU THAPOCTATHIECKOTO SIBJICHUS; IPUMEHATh 3HAHUS U3 Kypca
ouosiorun, reorpaduu, TPUPOJOBEACHHS TPU OOBICHEHUH TUTABAHUS TEJl

PaccunteiBath cuity Apxumena. AHaTU3UPOBATh Pe3yIbTaThl, MOJTYYCHHBIC PU PEIICHUH 3aa4

Ha ombiTe BBISICHUTH YCIOBUS, TPU KOTOPBIX TEJO TJIaBAET, BCIIBIBAET, TOHET B KHUIAKOCTH; pabOTaTh B
rpynme. OOBSICHATH YCIIOBHS TUTaBaHUs Cy10B; [I[puBOIUTE TPUMEPHI U3 KU3HU TUIABAHUS U
BO3IYyXOIUIaBaHUs; OOBSICHATh M3MEHEHHE OCaKU CynHa; [[puMeHsITh Ha IPAKTUKE 3HAHUS YCITOBUM
TIJIAaBaHMSI CYI0B M BO3yXOTUTaBaHUSI.

[TpumeHsTh 3HaHUS U3 Kypca MaTeMaTUKH, reorpaduu npy pelieHnu 3a1ay.

PaGora u MmomHOCTH. DHeprus (16 4)
Mexanudeckast padora. EquHuIs!
paboThI

MoiHocTts. EquHunel MOIITHOCTH
[Ipoctbie Mexanu3Mbl. Poryar.
PaBHOBecue cuil Ha peryare

MOMEHT CHJIBI

Peryaru B TexHUKe, OBITY U IPUPOJIE
brnoku. «3050TO€ IPaBUII0» MEXaHUKU
LlenTp TsKx€CTH TENa

YcnoBust paBHOBECHS T
Koaddumuent monesnoro aercTeus
MexaHu3MoB DHeprusl. [loTennuanbuas
Y KUHETHYeCKasi SHEPTUs
[IpeBpanienue ogHOTO BHUIA
MEXaHUYECKOW SHEPTUU B APYTrOi

BBIYHCIATE MEXaHUYECKYIO pa00TYy; ONPEACIATh YCIOBUS, HEOOXOAMMBIC I COBEPIICHHS MEXaHHIECKON
paboThl. BEIYMCIIATE MOITHOCTB IO U3BECTHON paboTe; MPUBOINUTEH MPUMEPHI €IMHULL MOITHOCTH Pa3IMYHBIX
TEXHUYECKUX MPUOOPOB U MEXaHU3MOB; aHATTM3UPOBATH MOIITHOCTH PA3IMYHBIX MPUOOPOB; BHIPAXKATh
MOIIHOCTh B Pa3IMYHbIX ¢JMHUIAX; IPOBOIUTH CAMOCTOSITEIILHO UCCIICIOBAHUS MOIITHOCTH TEXHUYECKHX
YCTPOMCTB, JICJIaTh BBIBOIBI

[IpuMeHSTh YCIIOBHS PaBHOBECHS phlYara B PAKTHUCCKUX LEJIAX: MOJHATHH U IEPEMEIICHUH IPy3a;
OTIPECIIATH TUICUO CHJIBI; PeIIaTh rpauuYecKre 3a1a4um

[IpuBOIUTE IPUMEPBI, WILTIOCTPUPYIONINE KAK MOMEHT CHJIBI XapaKTEPU3yeT ACHCTBHE CUJIbI, 3aBHCSAIICE U
OT MOJYJISL CHJIBI, M OT €€ Ijieda; padoTaTh ¢ TEKCTOM mnaparpada yueOHuKa, 00001IaTh U J1e1aTh BHIBOJIBI 00
YCJIOBHH PaBHOBeCHS Tell. [IpOBEpUTH OTIBITHBIM ITyTEM, TP KAKOM COOTHOIICHUHU CHJI M UX TUICY phlYyar
HAXOJMTCS B PABHOBECHH; IPOBEPSATH HA OIBITE IIPABHIIO MOMEHTOB; IPUMEHSATh MPAKTUYCCKUE 3HAHUS TIPU
BBISICHEHUH YCJIOBHI PABHOBECHS pblYara, 3HaHHsI U3 Kypca OMOJIOTHH, MAaTEMaTUKH, TeXHOJIoTuH. PaboTath
B rpymme. [IpuBOUTh IpUMEpPBI MPUMEHEHHS HENIOJBM)KHOTO U TIOJBIDKHOTO OJIOKOB Ha MPAKTHKCE,
CpaBHHBATh JICHCTBUE MOBUKHOTO U HETIOIBMKHOTO OJIOKOB; paboTaTh C TEKCTOM Haparpada yueOHuKa,
aQHAJIM3UPOBATH OMBITHI C MOABIKHBIM M HETIOIBIKHBIM OJIOKaMHU U JIeTIaTh BBIBOIBI

[IpuMeHSITh HaBBIKH YCTHOTO CUETa, 3HAHUS U3 Kypca MaTeMaTHKH, OMOJIOTHU: TIPH PEIICHUN Ka4eCTBEHHBIX
Y KOJIMYECTBEHHBIX 3a/1a4. AHATM3UPOBATH PE3YIbTAThl, MOJTYUYCHHBIE MPU PEIICHUH 33134
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Haxoautb HeHTp TSKECTH IIIOCKOTro Tejla; padoTaTh C TEKCTOM; aHAJIM3UPOBATh PE3YbTaThl OIBITOB 110
HAaXOKJECHUIO LIEHTPA TSHKECTH IIJIOCKOTO TEJIA U JENIaTh BBIBO/IBI

VYcraHaBiMBaTh BUJ PABHOBECHS 110 M3MEHEHHUIO MOJIOKEHHUS LIEHTPA TSHKECTH Tena; IPUBOJUTH IPUMEPHI
pa3IMYHBIX BUJIOB PABHOBECHS, BCTPEUAIOIINXCS B OBITY; pa0OTaTh C TEKCTOM, IPUMEHSTH Ha IPAKTHUKE
3HaHUS 00 YCIOBHH PABHOBECHS TEIL.

OnBITHBIM MYTEM YCTaHOBHTb, YTO MOJI€3HAsl pad0Ta, BBIMOIHEHHAS ¢ IOMOIIbIO POCTOT0 MEXaHU3Ma,
MeHblIe NMoTHOM; aHanu3upoBaTh KIIJ[ pa3nuuHbix MeXaHU3MOB; paboTaTh B IPyIIIe

[IpuBoauTE pUMeEpHI TEIN, 00TaJAIOUIUX MOTEHIIMAIbHOW, KHHETUYECKOH SHEeprueil; paboTaTh C TEKCTOM
naparpaga yueOHuKa

[IpuBoAUTE pUMEpPHI TPEBPALLIEHHS SHEPTUU U3 OJTHOTO BHAA B JPYroi, Tea 00siajaroluX OJHOBPEMEHHO U
KHHETUYECKOH M TIOTEHIIMAJIbLHOM dHEpruei; paboTaTh ¢ TEKCTOM

OTtpaboTka HaBBIKOB YCTHOTO cueTa, Pemienue 3a7a4y Ha pacuer paboThl, MOIIIHOCTH, SHEPTUU
JleMoHCTpHpOBaTh Mpe3eHTalMU. BricTynaTe ¢ 10KIaiaMu. Y4acTBOBaTh B OOCYXKIEHUU JOKIAI0B U
MIPE3EHTALMI

TemaTuveckoe IIaHupoBaHue, 8 kiaace, 70 yacos (2 4 B Hel1eJ10)

TEeMaA

Buj nesiteibHOCTH

TensioBble siBjeHust (13 1) TemmoBoe
nBrxkenue. Temneparypa. Buyrpennsis
SHEPrus

CriocoObl I3MEHEHHUST BHYTPEHHEH
SHEPruu

Buas! Tenonepenauu.
TennonpoBoAHOCTH

N3nyuenne

KonunuecTBo TemnoTel. EquHuisl
KOJIMYECTBA TEIJIOTHI.

VY nenbHas TEMIOEMKOCTh

Pacuer konuyecTBa TEIOTHI,
HE0OXO0IMMOTO ISl HArPeBaHUsI TeIa

OOBACHATDH TEIUIOBBIC SIBICHHUS, XapaKTepU30BaTh TEIIOBOE SIBJICHUE, AHATTU3UPOBATH 3aBUCUMOCTh
TEMIIEPATyphl TeJla OT CKOPOCTH JBUKEHUS ero MoJiekyin. HaGmoaaTe u uccienoBarh npeBpaiieHue
SHEPruu Tella B MeXaHM4eCcKHuX mpoueccax. [IpuBoauTh npumepsl npeBpalieHus SHepruy Mpu Mo JbeMe
Tena, ero najieHuu. Jlapatp onpezaeneHue BHYTPEHHEN SHEPrUU Tela KaKk CyMMbl KHHETHYECKON SHEPTUU
JBUKEHHS €r0 YaCTHI[ U OTEHIUATbHONM SHEPTUH UX B3aUMOICHCTBUS

OOBACHATH U3MEHEHNE BHYTPEHHEH SHEPTUU Tella, KOTJa HaJl HUM COBEpPILIAIOT paboTy WK TEJIO COBEPILaeT
paboty. [lepeuncnsaTe ciocoObl M3MEHEHUsI BHYTpeHHEeH sHepruu. [I[puBoaAuTh mprMephl MU3MEHEHUS
BHYTPEHHEH SHEPruu TeJsa MyTeM COBEpIUICHHS paboThl U Teruionepenadyn. [[poBoIUTh OMBITHI 110
M3MEHEHHUIO BHYTPEHHEN HEPTUH.

OOBACHATDH TEIUIOBBIE SIBICHUS HA OCHOBE MOJICKYISIPHO-KHHETUYECKOW Teopuu. [IpuBOAUTH MpUMeEpHI
TEIUIONEPENAUX ITYTEM TEIIONPOBOAHOCTH. [IpoBOIUTE HCCIEA0BATENBCKUN IKCIIEPUMEHT 110
TEIJIONPOBOJHOCTH PA3JIMYHBIX BEIECTB U JIENATh BHIBOIBI.

[TpuBOIMTE pHUMEPHI TEIUIONIEPEIaUX MyTeM KOHBEKIIUU U U3TYYeHUS. AHAIU3UPOBATh, KaK HA MIPAKTHUKE
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WJIH BBIJICJISIEMOTO UM TIPH OXJIaXKACHUU
OHeprus TOIIMBA. Y ieibHasl TEIJIOTa
CropaHus

3aKOH COXpaHEHMsI U IIPEBPALLEHUS
SHEPTUU B MEXaHMUYECKUX M TEIUIOBBIX
mporeccax

YUUTBIBAIOTCS pa3InyHble BUbI Teruonepeaaun. CpaBHUBATh BUAbI TEIIONEPEAAYH.

Haxonuts cBs3b MEXY €IMHALIAMH, B KOTOPBIX BBIPAKAKOT KOJIMYECTBO TEIUIOTHI [k, KJ[K, KaJl, KKaJl.
CamocrosTenbHO paboTaTh C TEKCTOM y4eOHUKA.

OOBsCHATD (PU3MUYECKHIA CMBICH YASIBHOM TEIUIOEMKOCTH BEIIECTB. AHAIM3UPOBATH TAOIUYHBIE TaHHBIE.
[IpuBOIUTE IPUMEPBI, IPUMEHEHUS HA IPAKTUKE 3HAHUM O Pa3JIMYHON TEIUIOEMKOCTH BELIECTB.
PaccunThiBaTh KOJIMUYECTBO TEIIOTHI, HEOOXOAMMOE JIJIsl HAarpeBaHUs Tella WK BbIAEISEMOE UM IIpU
oxnaxxaeHuu. Pa3pabaTsiBaTh M1aH BBHINOJHEHUS paboThl. ONpenensiTh U CpaBHUBATh KOJUYECTBO TETLIOTHI,
OTJIaHHOE ropsiueil BOJAOW U MOIYYEHHOE XOJIOAHON pH TerooOMeHe. OObSACHATh MOTY4YEHHBIE
pe3yNbTaThl, MPEACTABIATh UX B TAOJUYHON (OpMe, aHaTU3UPOBATh IPUYNHBI IOTPEIIHOCTEH.
Pa3pabarbiBatTh 11aH BEINOJHEHHS paOOThl. ONpenensaTh SKCIEPUMEHTAIBHO YIEIbHYIO TEIII0EMKOCTh
BEIL[ECTBA U CPABHUBATH €€ ¢ TAOMUYHBIM 3HaueHHEeM. OOBACHATH NOJy4YEHHbIE PE3YIbTAThI, IPEACTABIATh
UX B TaONMYHOU popme, aHATU3UPOBATh MPUUYHHBI IOTPEITHOCTEH.

OOBACHATH (PU3MUECKUI CMBICI YAEIbHON TEIIOTHI CTOPaHus TOIJIMBA U pacCUnThIBaTh ee. [IpuBoautsb
MIPUMEPHI SKOJOTUYECKH YNCTOTO TOIUINBA. [IpUBOIMTE MpuMeEpsI IpEBpaIIEHUT MEXaHUYECKOM SHEPIUHU BO
BHYTPEHHIOIO, IIEPEX0/1a YHEPTUH OT OJHOTO Tena K ApyroMy. @opMyIupoBaTh 3aKOH COXPAHEHHUS
MEXAHWYECKOHN SHEPTHH U IIPUBOJUTH IPUMEPHI U3 JKU3HH, ITOATBEPKJAIOLINE dTOT 3aKOH.
CucrtemarusnpoBaTh 1 0000I11aTh 3HAHUS 3aKOHA COXPAaHEHHs U IPEBPAILEHHs] SHEPTUU Ha TEIUIOBbIE
npouecchl. [IpUMEHAITh TEOPETUYECKUE 3HAHNS K PELICHUIO 3a1a4

duleKTpUYecKue sABJjaeHus (29 4v)
Dnektpusanus Ten npu
COIIPUKOCHOBEHUHU. B3aumopeiicTBue
3apsKEHHBIX TeJl DJIEKTPOCKOIL.
DIEKTpUYECKOE I10JIE
JlenumocTh 3JEKTPUUYECKOTO 3aps/ia.
OnektpoH. CTpoeHue atoma
OObscHEHNE NMEKTPUUECKUX SBICHUM
[IpoBOAHMKH, TOJYTIPOBOJHUKU U
HEMPOBOJAHUKH 3JIEKTPUYECTBA
Dnektpuyeckuil Tok. IcTouHuKH
ANEKTPUYECKOTO TOKA
DneKkTpuyecKas Lelb U €€ COCTaBHbIE
YacTH.

OOBACHATH B3aUMO/ICICTBHUE 3apsHKEHHBIX TEJl M CYLIECTBOBAHUE IBYX POJIOB 3apsijia.

OO6HapyXuBaTh HAAIEKTPU30BAaHHBIE TENA, AEKTpHUUecKoe noJie. [101p30BaThCs IEKTPOCKOIOM.
Onpenensats U3MEHEHHE CUJTbI, IEHCTBYIONIEH Ha 3apsyKEHHOE TEJOo MPH YAAJCHUH U MPUOIUKEHUU ero K
3apshkeHHOMY Teny. O0bacHATh onbIT Mopde —Musnnkena. /loka3piBaTh CyllleCTBOBaHUE YaCTHII,
UMEIOIINX HAUMEHBIINH AJIeKTpudeckuii 3aps. OObsSCHATH 00pa30BaHKE MOJIOKHUTEIbHBIX U
OTpUIATENIbHBIX HOHOB. [[pUMEHATh MEXMPEIMETHBIE CBSI3M XUMHUH U (DU3UKU A7l OOBSICHEHUS CTPOCHUS
aToma. OOBSCHSTD NEKTPU3ALIUIO TEJ MPU CONPUKOCHOBEHUH. Y CTaHABIUBATh 3aBUCUMOCTD 3apsia pu
MEPEX0/JIE ero C HadIEKTPU30BAHHOTO TeJla Ha HEHAIEKTPU30BAHHOE MIPHU COMPUKOCHOBEHHH.
DopMyIHpPOBaTH 3aKOH COXPAaHEHUS IIEKTPUIECKOTO 3apsiia.

Ha ocHoBe 3HaHuii cTpoeHHst aToMa OOBIACHATDH CYIIECTBOBAHUE MPOBOHUKOB, MOITYIPOBOJHUKOB U
JTUAIIEKTPUKOB. [IpMBOANTH MpUMEpBI NPUMEHEHUS TPOBOJHUKOB, MOJIYIPOBOJIHUKOB U IU3JIEKTPUKOB B
TEXHUKE, MPAKTUIECKOTO MPUMEHEHHUS MOIYIPOBOIHUKOBOTO AuoAa. HabmonaTe u uccnenoBars paboTy
MOJIYTIPOBOIHUKOBOTO 10Aa. OOBSICHITH YCTPOMCTBO CYyXOT0 rajibBaHMYECKOro dreMeHTa. [IpuBoanTh
IpUMEpBl HICTOYHUKOB AIIEKTPHUYECKOT0 TOKA, O0OBICHATh X Ha3HAUCHUE.
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DNEeKTPUYECKUM TOK B METAILJIaX.
JIENCTBHS DIIEKTPUYECKOTO TOKA.
Hanpasiienne a5iekTpu4eckoro Toka
Cuna toka. EAMHULIBI cHiTbl TOKA
AwmniepMmerp. 3mepeHue cuibl Toka
DNeKTpUUYECKOE HAMpsKEHHE.
Enqunauns! HanpsokeHUs

Boaber™erp, M3MepeHne HanpsokeHusI.
3aBUCUMOCTb CHJIBI TOKA OT
HapsHKEHUS

DIIEKTpUYECKOE CONIPOTUBIICHNE
MPOBOJHUKOB. ETuHUITBI
COTIPOTHUBIICHUS

3akoH OMa Ju1s ydacTKa Lenu
Pacyer conpoTuBIEHNS TPOBOAHUKA.
VY enpHO€e CONPOTUBIICHUE

IIpumepsl Ha pacyeT CONPOTUBIICHUS
IIPOBOJHMKA, CHJIBI TOKA W HAIIPSKECHUS
Peocratsl

ITocnenoBarenpHOE COCIMHEHNE
IIPOBOJHUKOB

[TapannensHoe coeqMHEHNE
IIPOBOJHUKOB

Pemenue 3anau no teme Coenunenue
MPOBOJHUKOB. 3akoH OMma.

PaboTa 1 MOLTHOCTH JIEKTPUUECKOTO
TOKa

EnuHuie! paboThl 3JIEKTPUYECKOTO
TOKa, IPUMEHSEMBIE HA ITPAKTUKE
Harpesanue npoBoJHUKOB
IEKTPUYECKUM TOKOM. 3aKOH
Jxoyns—Jlenna

CoOupats 3rekTpuyeckyio 1emnb. OOBACHITH 0COOCHHOCTH 3JIEKTPUUYECKOTO TOKA B METaJNIaX, HAa3HAYCHUE
MCTOYHHUKA TOKA B AJIEKTPUUYECKOH 1enu. Pa3nuyare 3aMKHYTYIO U Pa30MKHYTYIO AJIEKTPUYECKUE LIETIH.
Paborath ¢ TekcToMm yueOHuKa. [IpuBOANTE MPUMEPBI XUMUYECKOTO M TEIIOBOTO ACHCTBHSI SJIEKTPHUECKOTO
TOKa U MX UCIOJIb30BaHUs B TeXHUKE. [loka3piBaTh MarHUTHOE J€ICTBHE TOKA.

OmnpenensTe HaNpaBJICHUE CHIIBI TOKA. PaccunThIBaTh 10 (popMysie CHITY TOKa, BBIPAXKATh B PA3IMIHBIX
€IMHUIIAaX CUTy ToKa. Bkitouats amnepmetp B 1enb. OnpeaensTs CHIIy TOKa Ha pa3InYHbIX YYaCTKax M.
Onpenensrs LieHy JeJeHNs aMIIepMeTpa U rajibBaHoMeTpa. YepTUTh CXeMbl AJIEKTPUUECKON e .
Boipaxkate Hanpspkenue B KB, MB. AnanusupoBath TabinuHble JaHHbIE. PacCuMThIBATh HApsDKEHUE 110
dbopmyne OnpenensTs LeHy JIeNeHNs BOJIbTMETPA, MOJKII0YATh €ro B LEb, U3MEPATh HAIPsDKEHUE.
YUepTuTh CXEMBI JIEKTPUYECKON LIETIH.

Crpouts rpaduk 3aBUCUMOCTH CHIIbI TOKA OT HanpspkeHus. OObACHATh IPUYUHY BOSHUKHOBEHUS
CONPOTHBIIEHUS. AHATU3UPOBATh PE3YIbTAThl ONBITOB U Irpaduku. CoOMpaTh AMEKTPUUECKYIO LEMb,
M0JIb30BaThCsl aMIIEPMETPOM U BOJIBTMETPOM. Pa3zpalaThiBaTh IJ1aH BBINOJIHEHUS PA0OTHI, 1E€1aTh BHIBOIbI
YcTaHnaBnuBaTh 3aBUCUMOCTb CHJIbI TOKA B TPOBOJAHUKE OT CONPOTUBIIEHHUS 3TOTO MPOBOIHUKA. 3aMHUCHIBATh
3akoH OMa B Bujie popmysbl. Mcnoib30BaTh MEXIPEIMETHbIE CBSI3U GU3UKH U MATEMAaTHKU JIJIsl pEeLICHUS
3a1a4 Ha 3akoH Oma. AHaIM3UPOBATh TAOIUYHBIC JaHHBIC.

VYcraHaBIMBaTh COOTHOIIEHUE MEX/Ty COTPOTUBICHUEM ITPOBOJHUKA, €r0 JUTMHOW U IJIOIIA/IbI0
MOIEepeYHOro ceueHus. Onpenenars yAeIbHOe CONPOTHUBIEHUE ITPOBOIHUKA

YepTUTh CXEMBI 3JEKTPUUYECKOM LENHU C BKIIFOUEHHBIM B LIETIb PEOCTAaTOM. PacCUnThIBaTh AJIEKTPUUECKOE
conpotusiieHue. [1oap30BaThCs peocTaToM Ajsl peryiIMpOBKH CUIIbI TOKA B Lenu. CoOuparh 3J1eKTPUIECKYIO
uenb. M3mMepsaTs cuily TOKa C HOMOUIIBIO aMIIEpMETpa, HAPsKEHHE, ¢ MTOMOILBIO BOJIBTMETPA.

CobupaTh MEKTPUUECKYIO IeMb. MI3MepsaTh CONpOTHBIICHHE TPOBOAHUKA ITPH TOMOIIM aMIIepMeTpa 1
BOJIbTMETpA. PaccuuThIBaTh CUITy TOKA, HANIPSYKEHNUE U COIIPOTUBIICHUE IIPU MOCIEA0BATEIIbHOM
COEIMHEHUU IIPOBOTHUKOB.

PaccunthiBath cuily TOKa, Halps)KEHUE U COMPOTUBIIEHUE IIPU MapajuIeIbHOM COEAMHEHUH.

PaccunthiBath cuily TOKa, Halps)KEHUE, COMPOTUBIIEHUE NTPH MapauIeIbHOM U MOCIIEI0BATEIbHOM
COCIMHEHUH IIPOBOJHUKOB. [IpuMEHATh 3HaHUS, IOJIyYEHHbIE TPU U3YUYEHUH TEOPETUUYECKOTO MaTepuaa
[IpuMeHeHre TeOpEeTUUECKUX 3HAHUN K PELICHUIO 3a/1a4

PaccunThiBaTh paboTy ¥ MOIHOCTB 3JIEKTPUYECKOT0 TOKa. BbIpaxaTh eAMHUIYY MOLITHOCTH Yepe3 eTUHHIIbI
HaNPsDKEHUS U CUJIBI TOKA.

Beipaxats paboty Toka B BT u.; kBT 4. Onpenensts MOITHOCT U pabOTy TOKA B JaMIle, UCIIOJIb3Ys
aMIepMETp, BOJIbTMETP, YaChI.
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Konpnencarop

Jlamna HakanuMBaHUA. DJIEKTPUUYECKUE
HarpeareibHble Tpubopel. KopoTkoe
3aMbIKaHUE MIPEIOXPAHUTENH

OOBICHATD Harp€BaHueC MPOBOJHHUKOB C TOKOM C IMO3UIMHU MOJICKYJIIPHOI'O CTPOCHHU A BCIICCTBA.
PaccunThIBaTh KOJMYECTBO TEIUIOTHI, BBIACIIEMOE IIPOBOJHUKOM C TOKOM 10 3akoHy Jlkoyins-JIenna.
OOBSICHATE JJIA 9€ro CIIY>KaT KOHACHCATOPhLI B TCXHUKE, OOBICHATD CHOCO6I)I YBCJIMYCHHUA U YMCHBIICHUA
€MKOCTH KOHJIeHcaTopa. PaccuuThIiBaTh 3JIEKTPOEMKOCTh KOHAEHCATOPa, padoTy, KOTOPYIO COBEPILAET
ANIEKTPUYECKOE I10JI€ KOHAEHCATOPa, SHEPIHI0 KOH/IEHCATOPa.

Paznnuate mo MMPpUHIUITY HCﬁCTBHH JIaMIIbl, UCITIOJIB3YEMBIC IJIA OCBCIUICHM A, IPCAOXPAHUTCIIN B
COBPEMEHHBIX pubopax. [IpumMeHeHre TeopeTHUEeCKUX 3HAaHUHM K pEelIeHHIO 33134

[ToaroroButk npezentanuu: «McTopust pa3BUTHS AIEKTPUIECKOTO OCBelIeHUs», «lcnonbp3oBanue
TEIJIOBOTO JAEUCTBUS IEKTPUUYECKOTO TOKA B YCTPOMCTBE TEIUIUL U HHKYOaTopoBy, «Mcropus co3ganus
KoHJIeHcaTopay, «[IpumeHenne akkyMymsiTopoB» M3roToBuTh IeMIeHCKYI0 OaHKY.

JJIeKTPOMarHuTHbIE siBJIeHUS (S 1)
MarauTtHOe 1moyie. MarauTHoOE 1oJie
MPSIMOTO TOKa. MarHUTHBIC TUHUT
MarauTHO€ 1oJie KaTYIIKHA C TOKOM.
DJIEKTPOMArHuThl U UX IPUMEHEHHUE
IlocTossHHBIE MarHUTHl. MarHuTHOE
IOJIe MIOCTOSTHHBIX MarHUTOB.
MarnutHoe 1oJjie 3eMiun
JleiicTBMe MarHuTHOTO IIOJISI Ha
MPOBOJIHUK C TOKOM. DIIEKTPUUECKUI
JIBUTaTEIIh

BBISBAATE CBSA3H MEXKY DJIEKTPUUESCKHUM TOKOM M MarHUTHBIM 1ojieM. [loka3bIBaTh CBsI3b HAINIPaBICHUS
MAarHUTHBIX JTUHUN C HAITPABJICHUEM TOKA C IIOMOIIBI0 MAarHUTHBIX CTpeNIoK. [IpuBOIUTE IpUMEpHI
MAarHUTHBIX ABJICHUH. [lepeuncnsaTe cnocoObl YCUIICHUSI MATHUTHOTO JCHCTBUS KATYIIIKU C TOKOM.
[IpuBOIUTE IPUMEPHI UCTIOTH30BAHUS AIEKTPOMArHUTOB B TEXHUKE U OBITY.

OOBACHATP BO3HUKHOBEHHE MAarHUTHBIX Oypb, HAMarHMYMBaHue xene3a. [loaydyats kKapTUHY MarHUTHOTO
oJist {yrooopasHoro Maruuta. OMUChIBAaTh OMBITH IO HAMAarHUYMBAHUIO BEIIECTB.

OOBACHATH MPUHIIMIT JCHCTBUS SJIEKTPOABUTATENS U 00s1acTH ero npumeHeHus. [lepeuncnare
MIPEUMYIIECTBA ANEKTPOABUTATEICH B CPaBHEHUH C TEIUIOBBIMU. O3HAKOMUTBHCS C UCTOPHEH N300peTeHus
anekrpoasurarens. CoOuparh AIEKTPUUECKHUM BUTaTeNh MOCTOSTHHOTO TOKa (Ha Mojenu). Onpenensrsb
OCHOBHBIE JIETAJIN AJIEKTPUUYECKOTO JIBUTATENsl IOCTOSTHHOTO TOKA (TIOIBUKHbIE U HETIOABMKHBIE €T0 YacTH):
SIKOPb, UHAYKTOP, IIETKHU, BOTHYTHIE TIaCTUHBL. [IpriMeHeHne TeopeTHUeCKUX 3HaHU| K PEeIIeHHUIO 3a1a4

CaeTtoBble siBJIeHHS. 94.
Hctounuku cBeta. Pacnpoctpanenue
cBera Buanmoe 1BMKeHHE CBETHI
OTtpaxkxeHue cBeTa. 3aKOH OTPaKEHUS
IInockoe 3epkaino

[Ipenominenue cBera. 3akoH
MPENIOMIICHUS

JInn3el. OnTHyeckas cuja JIMH3BI
N3o00paxkenusi, 1aBaeMble TUH30M
['ma3 u 3penue

DopMyIHpOBaTh 3aKOH MPAMOJMHEHHOTO pacrpocTpaHeHus cBeta. OOBsICHATh 00pa3oBaHUE TEHU U
noyTeHu. [IpoBOIMTE MCCIeI0BATEIBCKUI AKCIIEPUMEHT I10 TIOJIYYCHHUIO TCHU U TIOJTyTCHH.

Haxonuts [lonspuyro 3Be31y co3Be3aust bonbmioit Mensenuiisl. Mcnoib3ys OABUKHYIO KapTy 3BE3THOTO
Heba ompenenaTh moJjiokeHue ianet. GopmynupoBaTh 3aK0H OTpaskeHus cBeta. [IpoBoauTh
UCCIIEIOBATENLCKUN SKCIIEPUMEHT 0 M3YYEHHUIO 3aBUCUMOCTH yIJIa OTPAXKEHUS OT yIJia MaJeHHUs.
[IpuMeHsTh 3aKOHBI OTPAKEHUS IIPH MIOCTPOCHUH U300paKeHUS B IJIOCKOM 3epKajie. CTpouTh n300pakeHue
TOYKH B IJIOCKOM 3epkaje. DopMynupoBaTh 3aKOH MpeioMiIeHUs cBeTa. PaboTath ¢ TeKCTOM yueOHMKa,
IIPOBOJIUThH UCCIEAOBATENBCKUN HKCIIEPUMEHT 110 IIPETOMIIEHUIO CBETA MPU NEPEXOE Jyya U3 BO3ayXa B
BO/Ly, JI€JIaTh BBIBOJIbI IO PE3YJbTaTaM 3KCIEPUMEHTA.

Paznuyath muH3EI 10 BHeNIHeMY Buay. OnpenensaTs, Kakas U3 IBYX JIMH3 C pa3HbIMH (POKYCHBIMU
paccTosHUSAMU AaeT OoJbliee yBenndeHue. [IpoBoauTh nccieoBaTeIbeKoe 3a/laHue M0 MOTYYSHHIO
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M300paKEHHS C IIOMOIIIBIO TUH3BI. CTPOUTHh N300paxKeHus, JaBaeMble JIMH301 (paccenBaroIeH,
cobupartorieit) s ciaydaeB: F< > 2F; 2F< f; F< f <2F; paznuuaTs kakue n300pakeHus Jal0T COOMparomas
¥ pacceuBaroniasi TMH3bL. [[puMEeHATh 3HaHHs O CBOMCTBAX JIMH3 MPH MOCTPOCHUH I'paUIecKuX
n300pakeHU. AHAJIIM3UPOBATh PE3YJIbTAThI, I0JIyYEHHBIE IIPU OCTPOESHUH U300paKEHU, J1e1aTh BBIBOIBI.
[IpuMeHsTh TEOpETHUYECKHIE 3HAHUS TPU PEIICHUH 33]a4 Ha MOCTPOSHUE N300paKEHUH, JaBaeMbIX JIMH3OM.
BripaGoTats HaBbIkM IOcTpoeHus YepTexel u cxeM. OObICHATH BOCIPUATHE N300paKEHUS TJ1a30M
yenoBeka. [IpuMeHsTh MeXnpeaMeTHbIe CBA3U (PU3UKHU U OUMOJIOTUH 711 OOBSICHEHMS BOCIIPUSTUS
n3o0paxenus. [lpuMeHeHre TeopeTHIecKX 3HaHUH K PEeLICHUIO 3aa4

Crpouts nzobpaxenue B potoamnmnapare. [lonroroButs npezentanuio 1o reme «OUYk, AaIbHO30PKOCTh U
O6M30pyKOCThY, «COBpEMEHHbIE ONTHYECKHUE MTPUOOPHI: poToanmapaT, MUKPOCKOI, TE€IECKOII, TPUMEHEHUE
B TEXHHKE, UCTOPUS UX pa3BUTUs». HaxoauTs Ha moaBmwkHOM kapTe HeOa bonburyro Menseauny,
Mepxkypuii, Catypa Mapc. Benepy. [losydats nuzo0paxkeHus npeamera yepes3 Majoe OTBEPCTUE C IIOMOIIBIO
«KaMepBI-00CKypa»

IToBTOpEHUE NPOIiAEHHOT 0
MarepuaJia 24.

HpI/IMeHSITI) SHaHUA OJId pEeIICHUA 3aJa4 TCCTOBOI'O THUIIA.

TemaTHueckoe njaHupoBanne, 9 kiacc, 102 yaca (3 4 B Hee110)

TEeMa

Buj nesiteibHOCTH

3aKOHBbI IBHKEHNSI M B3aUMOJAECTBUS
Ted (34 4.) MaTepuanbHas TOUKa.
Cucrema orcuera

[Tepememenue Onpenenenune
KOOPAMHATHI ABUKYLIETOCs Tela
[Tepemernienue npu NpsIMOJIMHEHHOM U
PaBHOMEPHOM JIBU>KECHUU
[IpsiMonMHENHOE paBHOYCKOPEHHOE
JIBHKEHUE. Y CKOPEHUE

CkopocTh NPSMOJIMHENHOTO
paBHOYCKOpEeHHOTO JBMkeHus. [ paduk
CKOPOCTH

[lepemenienue npu NpsIMOJIUHEHHOM

HaGmronate ¥ OnuchIBaTh NPSMOJIMHEIHOE  PABHOMEPHOE JIBIKCHHUE TEJICKKH C KalleIbHHULECH; ONPeIeyiTh
IO JICHTE CO CJICAaMH Karleilb BH]] JBIKCHUS TEJICKKH, TPOHICHHBIH €f0 YTh U IPOMEKYTOK BPEMEHH OT
Hayaya JBI)KCHHUS IO OCTAHOBKH; 00OCHOBBIBATh BOBMOXKHOCTh 3aMEHBI TEJISKKHU €€ MOJICIBIO
(MaTepuabHOW TOYKOMN) IJIsl ONTUCAHHMS JIBIKCHUSI

[TpuBOANTH IPHMEPBI, B KOTOPBIX KOOPMHATY ABHKYLIETOCS Tela B JII000H MOMEHT BPEMEHH MOYKHO
OIIPE/ICIIUTD, 3HAs €r0 HAYaJIbHYI KOOPANHATY U COBEPLICHHOE UM 32 TAHHBIA IPOMEKYTOK BPEMEHH
niepeMeIIeHue, 1 Hellb3s1, €CJIM BMECTO IepeMeIeHUs 33/1aH MPOiIeHHbIN TyTh OnpenensTs MOIynu 1
IPOCKIIMU BEKTOPOB Ha KOOPANHATHYIO OCh; 3aIIMChIBATh YPaBHEHHE /IS OMPE/ICIICHUS] KOOPIHHATHI
JBIDKYILIETOCS TeJIa B BEKTOPHOM U CKAIAPHOI popMe, UCTIONB30BaTh €ro Uil pelleHHs 3a1a4
3anuceBaTh GOPMYIBL: IS HAXOXKJICHUST TPOSKIIMA M MOZYJS BEKTOpa IMEpeMENIeHUs Tena, IS
BBIYHCIICHUS] KOOPAMHATHI ABIKYILETOCS Tella B JTI000H 3a/laHHBII MOMEHT BPEMEHH; JIOKa3bIBAaTh
PaBEHCTBO MOJIYIISI BEKTOPA MEPEMEIICHUS TPOMICHHOMY YTH U TUIOMIAIH MO TPaKOM CKOPOCTH;
CTPOUTH IrpaduKu 3aBUCHMOCTH VX = VX(t)
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PaBHOYCKOPEHHOM JBWKEHUU
IIepemenienue Tena npu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HavyaIbHOM CKOPOCTH
OTHOCUTENBHOCTD ABUKEHUS
NHepunanpHbIe CHCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Bropoit 3akon HeroToHa

Tpernit 3akoH HeroToHa
CBo0OoHOE ITasieHne Tel

JIBmxenue Tena, OponeHHOTO
BEpTHUKAIBHO BBEpX. HeBecomocTh
3aKOH BCEMHUPHOTO TATOTEHUS
Yckopenue cBOOOIHOTO TaZICHUS Ha
3emiie U ApYrux HEOECHBIX Teaax

[IpsiMmO ¥ KpUBOJIMHEHHOE ABUKECHHUE.

JIBuKeHue Tena 1o OKpy>KHOCTH ¢
MTOCTOSIHHOM 10 MOJYJII0 CKOPOCTBIO
Nmnynec Tena. 3akoH COXpaHEHUS
HUMITyJIbCa

PeaktuBHoe nBHKEHUE. PakeThl
BriBoJ 3aK0HA coOXpaHEHUS
MEXaHUYECKOM 3Hepruu

OOBsCHATD (PU3MUYECKHIA CMBICI MOHATUI: MTHOBEHHAsI CKOPOCTb, YCKOPEHHUE; TIPUBOIUTH IPHUMEPHI
PaBHOYCKOPEHHOTO JIBM)KEHUS; 3aIMCHIBATD (DOPMYITY JUTS ONIPECTICHUS YCKOPEHUS! B BEKTOPHOM BHJIE U B
BUJIE TIPOEKIMI HA BRIOPAHHYIO OCh; IPUMEHSTH (DOPMYIIBI TSl pacyeTa CKOPOCTHU TeJla M €r0 YCKOPEHHUS B
pelIeHNH 3324, BBIPaXKaTh JIIOOYIO U3 BXOIAIIMX B (POPMYITy BETHUNH Yepe3 OCTAIbHEIE.

3anuceIBaTh GOPMYIIBI IS pacyeTa Ha4yaJlbHOM M KOHEYHOH CKOPOCTH TeJa; YNTaTh U CTPOUTH rpaduku
3aBHCHMOCTH CKOPOCTH TeJIa OT BPEMEHH U YCKOPEHUS Tejla OT BPEMEHH; peIIaTh pacueTHbIC H
KaeuTCBEHHBIE 331a4H C IPUMEHEHUEM (OpPMYI

Pemrate pacdyeTHsIe 3a1a4H ¢ IPUMEHEHUEM (POPMYJTBI

Sx = Voxt + ax t 2 /2;

MPUBOJUTE GOPMYIY S = Vox + Vx*t /2 K BUIY

Sx= Vx 2—Vox 2 /2ax ; JOKA3BIBATh, YTO IS IPSAMOTHHEHHOTO PABHOYCKOPEHHOTO IBIKEHNS YPABHEHHE
X = X0 + Sx MOXKET OBITh MPE0OPA30BAHO B YpaBHEHHUE

X = Xo + Voxt + a x t2/2

Habnromats ABMKEHHE TENIEKKH C KalleIbHUIICH; AeIaTh BEIBOJIBI O XapaKTepe IBMKCHUS TEIICKKH;
BBIYUCIIATH MOJIYJIb BEKTOPA TIEPEMEIIICHHSI, COBEPIICHHOTO MPSIMOJIMHEHHO ¥ PAaBHOYCKOPEHHO
JBYDKYITUMCSI TEJIOM 32 N-F0 CEKYH]Iy OT Havajia JIBUKCHHUS, TI0 MOIYJIIO MIEPEMEIICHUs, COBEPIIICHHOTO UM
3a k-1o cexyHny. [1onb3ysick METPOHOMOM, OTIPEIEIATh TPOMEKYTOK BpEeMEHH OT Havaja
PaBHOYCKOPEHHOTO JIBM)KCHUS IMIAPUKA JI0 €T0 OCTAHOBKH; OTIPEACTISATh YCKOPEHUE IBIKCHHUS IIAPHKA U €T0
MT'HOBEHHYIO CKOPOCTb IE€pe]l YAapOM O HWIHHIP; TPEACTABISTh PE3YIbTaThl U3MEPEHUI

Y BBIYHCJICHUN B BUJIE TAOJHUI ¥ TPaUKOB; 10 rpaduKy onpeaesiTh CKOPOCTh B 3aJaHHBIII MOMEHT
BpPEMEHH; paboTaTh B TPYIIIIC

Habnromate ¥ onUChIBaTh JBM)KCHUE MasTHUKA B IBYX CUCTEMax OTCUETA, OJTHA M3 KOTOPBIX CBs3aHA C
3eMJICH, a Ipyras C JICHTOH, JBIKYIICHCS PABHOMEPHO OTHOCHTEIBHO 3EMJTH; CPAaBHUBATh TPACKTOPHH,
IyTH, IEPEMEIICHHUS, CKOPOCTH MasiTHUKA B YKa3aHHBIX CHCTEMaX OTCYETa; IIPUBOIUTH IPUMEPHI,
TOSICHSIIOIIIME OTHOCUTEIILHOCTD JIBHXKCHHUS

Habnronats nposiBiieHUE MHEPIIUU; IPUBOIUTH TPUMEPHI POSIBIICHUS] HHEPIIUHU; PEIlaTh KAUeCTBCHHBIC
3aJ]auu Ha MPUMEHEHHE NIePBOTO 3aKoHa HproToHa

3anuceiBaTh BTOPOH 3aKkoH HploTOHA B BHJIE POPMYJIBI;

pelaTh pacyeTHbIe U KaUeCTBEHHbIE 3a/laul Ha IPUMEHEHHE 3TOTO 3aKOHA

Habnronate, onucsiBaTh U OOBSICHATH OIBITHI, WIITFOCTPUPYIOLINE CIIPABEUIMBOCTh TPETHET0 3aKOHA
HeroToHa; 3anuceBaTh TpeTuit 3akoH HploTOHA B BUJIE (POPMYIIBI;

pelaTh pacyeTHbIe U KaUeCTBEHHbIC 3a/1aud Ha IPUMEHEHHE 3TOTO 3aKOHA
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HabmronaTe nasieHrne 0lHUX U TEX ke TeJl B BO3AYXE U B Pa3pe:KEHHOM IIPOCTPAHCTBE;IENIaTh BHIBOJL O
JBUKEHUH TE€J C OJIMHAKOBBIM YCKOPEHHMEM IIPH JICHCTBUU HA HUX

TOJIBKO CHJIBI TsKecTU. HaOmroaaTh onbIThl, CBUAETEIBCTBYIOIINE O COCTOSIHUN HEBECOMOCTH TEJ; CHIENATh
BBIBOJ] 00 YCIIOBHSAX, ITPH KOTOPBIX TeJla HAXOSTCS B COCTOSIHUM HEBECOMOCTH; U3MEPSATh YCKOPEHHE
CBOOOJHOIO NaJicHUs; paboTaTh B rpymie. 3aluChiBaTh 3aKOH BCEMUPHOI'O TATOTEHUS B BUJIE
MaTeMaTH4eCKOro ypaBHeHHs. 13 3akoHa BCEMUPHOTO TATOTEHMSI BBIBOAUTDH (POPMYITy JUIsl pacuera
ycKopeHusi cBOOOAHOTO najeHus Tena. [IpuBoauTh npumMepsl IpSIMOIMHEWHHOTO U KPUBOJIMHEHHOTO
JIBUKEHUS T€J; Ha3bIBaTh YCIOBUS, IPU KOTOPBIX TeJa ABUKYTCS MPSIMOJIMHEIHO WM KPUBOJIMHEWHO;
BBIYHCIIATH MOJIY/h IIEHTPOCTPEMHUTEIBHOTO YCKOPEHHUS TI0 (hopMyle v2=a /R

Pemath pacueTHble U KaueCTBEHHBIE 33[]a4; CIIYIIaTh OTYET O pe3yJabTaTaX BBINOJHEHHS 3aJaHUS-TIPOEKTa
«DKCIEepPUMEHTAIbHOE MOATBEPKIEHUE CIPABEIMBOCTH

yCIIOBUSI KPUBOJIMHEHHOTO JIBIKEHUS TE; CIyIIaTh qokia] «IckycCTBEHHBIE CITyTHUKU 3eMIIN», 33/1aBaTh
BOIPOCHI U TPUHUMATH y4acTHe B 00CYKJIeHUU TeMbl. JlaBaTh onpeiesieHne UMIyibca Teja, 3HaTh €ro
€IMHUIY; OOBSICHSTH, KaKasi CUCTEMa TeJl Ha3bIBAETCs 3aMKHYTOW, IPUBOIUTH MPUMEPHI 3aMKHYTON
CUCTEMBI; 3allMChIBaTh 3aKOH cOXpaHeHHs uMityiibca. HabGmonaTe U 00BsICHATH MOJIET MOAETH PAKEThI
Pemath pacueTHble U KaueCTBEHHBIE 33/]a4l HA IPUMEHEHHUE 3aKOHA COXPaHEHUS SHEPTUHU; paboTaTh ¢
3aIaHUSIMU, IPUBEACHHBIMU B pasnene «Mroru rnass». [IpuMeHATs 3HaHNS K PELICHUIO 3a7a4

Mexanuueckue KoJie0aHusl U BOJIHBI.
3Byk (16 4.)

KonebarenpHoe IBUKEHHE.

CBo0OoaubIe KOJIeOaHUs

Benuuunel, XapakTepu3yromme

KonebartenpHoe nBMKEHHE

3aryxatoiue KoueOaHus.

Brinyxaennbie koneOaHus

Pe3onanc

PacnipocTpanenue konedbanuii B cpese.

Bousnsl. J{nuHa BosHbl. CKOPOCTH

pacnpoCTpaHeHHs

BoJIH. McTOuHUKH

3BYyKa. 3BYKOBBIE

KoeOaHus

Omnpenensars kojebarenbHOE ABMKEHUE TI0 €r0 MPU3HAKaM; MPHUBOIUTH MPUMEPHI K0JIeOaHHI; ONIMCHIBATH
JMHAMHKY CBOOOJIHBIX KOJIEOAHHM MPYKMHHOTO U MATEMAaTUYECKOTO MasiTHUKOB; H3MEPSTh )KECTKOCTb
IPYKHHBI WA PE3NHOBOTO IIHYpa

HasbiBaTh BenMUMHBL, XapaKTepU3yoIIre KojaeOaTelbHOE IBHKEHUE; 3aTUChIBATh (POPMYITy B3aUMOCBSI3U
nepuojia U 4acToThl KoJieOaHui; IPOBOIUTh IKCIIEPUMEHTATbHOE UCCIIE0BAHUE 3aBUCUMOCTH IEPUOIa
KoJie0aHul Npy>KUHHOTO MasTHHKA OT m U k. [IpoBoauTh HcciaenoBaHus 3aBUCUMOCTH Meproa (4acTOThI)
KoJIe0aHUM MasiTHUKA OT JAJUHBI €r0 HUTH; MPEACTaBIATh Pe3y/IbTaThl U3MEPEHUIM U BEIYUCIICHUH B BUJIE
TabnuI; paboTaTh B IPYIINE; CAYIIATh OTYET O Pe3ysibTaTax BBIIIOJIHEHUS 3aJaHus -TIpoekTa «OnpeencHue
Ka4yeCTBEHHOW 3aBHCHUMOCTH MEepHO/ia KoJIeOaHH MaTeMaTHUYEeCKOTO MasiTHUKA OT YCKOPEHHs CBOOOTHOTO
nageHus». OOBbSICHATh IPUUYUHY 3aTyXaHUS CBOOOJHBIX KOJeOaHUI; HA3bIBATh YCIIOBUE CYLIECTBOBAHUS
He3aTyxaronux konedanuii. OObACHATh, B UeM 3aKIIF0YACTCS SIBJICHUE PE30HAHCA; TPUBOIUTH IMPUMEPHI
MOJIE3HBIX U BPEAHBIX MPOSIBICHHUI PE30HAHCA U ITyTH YCTPAHEHUS MOCIEIHUX

Paznuuath monepeyHsie U MPOJA0IbHBIE BOJIHBI; ONIMCHIBATh MEXaHU3M 00pa30BaHMsI BOJH; Ha3bIBAaTh
XapaKTepHU3YIOIINe BOJIHBI (PM3MUECKUE BENUYUHBL. Ha3bIBaTh BEIMYUHBI, XapaKTEPU3YIOLIUE YIPYTHE
BOJIHBI; 3aMTUCBIBATh (DOPMYIIBI B3aMMOCBSI3M MEX Ay HUMU. Ha3piBaTh [uamna3oH 4acTOT 3BYKOBBIX BOJIH;
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Bricota, TeMOp ¥ rpOMKOCTB 3ByKa
Pacnipoctpanenue 3Byka. 3ByKOBbIE
BOJIHEI
OTtpakeHue 3ByKa.
3BYKOBOM pE30HAHC

MPUBOAUTH MPUMEPHI ICTOYHUKOB 3BYKa; MPUBOIUTHL 0O0CHOBAHUS TOTO, YTO 3BYK SIBJISICTCS ITPOJIOJIbHON
BOJIHOM; CITYIIATh AOKJIA] «YIIBTPa3BYK U HHPPA3BYK B MPUPOJIE, TEXHUKE M MEIUITUHEY, 33]]aBATh BOIIPOCHI
U IPUHUMATh y4acTue B 00CyxeHUU TeMbl.Ha OCHOBaHMH YBUIEHHBIX ONIBITOB BBIJIBUTATh THIOTE3bI
OTHOCHTEIILHO 3aBUCUMOCTH BBICOTHI TOHA OT YaCTOTHI, @ TPOMKOCTH — OT aMIUTUTY/bI KoJieOaHu
MCTOYHMKA 3BYKA.BBIIBUTaTh TMIIOTE3BI O 3aBUCUMOCTH CKOPOCTH 3BYKa OT CBOMCTB CPEJIbI M OT €€
TEMIIEpaTyphl; OOBACHSTH, MOYEMY B Ta3aX CKOPOCTh 3BYKa BO3PACTAET C IMOBHIIIICHUEM TEMIIEPATYPHI
[TpuMeHnsTh 3HaHUA K pereHuto 3a1ad. OObsICHATh HAOIIOAEMBIH OTBIT IO BO30YXKJICHHUIO KOJICOaHMI
OJIHOTO KaMEPTOHA 3BYKOM, UCITYCKAEMBIM JPYTUM KaMEPTOHOM TaKOMU e YaCTOTHI

CTpoeHue aToMa U aTOMHOI0 siipa
(19 u.)

PagmoakTnBHOCTE. MO aTOMOB
PannoakTuBHBIE TpeBpaIieHUs
ATOMHBIX SITIEP

DKCNEePUMEHTATBHBIE METO/IBI
HCCIEA0BaHUS YACTHII

OTKpbITHE TPOTOHA U HEUTPOHA
CocTtaB aTOMHOTO siapa. SaepHbIe CUIIBI
Oueprus cBsa3u. Jlepexr macc Jlenenue
sanep ypana. llennas peakuus.
SAnepusbiit peaxtop. [IpeoOpazoBanue
BHYTPEHHEH SHEpruy aTOMHBIX SI€Ep B
ANEKTPUUECKYIO SHEPTUI0. ATOMHAs
SHEpreTuKa

buonoruueckoe neiicTBre paguanuu.
3aKOH paIMOAKTUBHOIO pacIajia
TepmosinepHas peakuus

OmnuceiBath onbITH Pesepdopa: mo 0OHapyKEHUIO CJI0KHOTO COCTaBa PAJAMOAKTHBHOTO M3TYYCHHS U TIO
HCCIIEIOBAHUIO C TIOMOIIIBIO PACCESIHUS 0.-YACTHI] CTPOEHUS

atoma. OOBICHATH CyTh 3aKOHOB COXpPaHEHHUSI MacCOBOTO YHCIIA U 3apsi/ia MPH PaTHOAKTUBHBIX
MIPEBPALICHUSX; IPUMEHATh ITH 3aKOHBI IIPH 3aIIMCH YPAaBHEHUM SACPHBIX peakuuii. MI3MepsaTs MOIHOCTH
JI03bI paIMaIlMOHHOTO (hOHA JO3UMETPOM; CPAaBHUBATH MOJTYYEHHBIN PE3yabTAT C HAUOOIBIIUM JTOTTYCTHUMBIM
JUI YeJloBeKa 3HaueHueM; paboTaTh B rpymie. [[puMeHaTh 3aKOHbI COXpaHEHHUSI MacCOBOTO YMCa U 3apsaa
JUTSI 3aIUCH YPaBHEHUH SIEPHBIX peakiuii. OObSICHATh (PU3UYECKUN CMBICI TTOHSATUI: MacCOBOE U 3apsI0BOE
qucna

OOBICHATH (PU3NYECKUN CMBICH MIOHATHIA: SHEPTHS CBS3H, Ne(HEKT Macc

OnuceIBaTh MpolLecc AeICHUS sSApa aToMa ypaHa; 0ObSICHITh (PU3NUECKUI CMBICT MOHATUN: [IeHas
peaxiusi, KpUTHYeCKas Macca; Ha3blBaTh YCIOBUS MPOTEKAHUS YIPABIIEMOHN IIEMHON peaKiuu.
Paccka3piBaTh 0 Ha3HAUYEHUU SACPHOTO PEAKTOPA HA MEUICHHBIX HEHTPOHAX, €ro YCTPOICTBE U MPUHIIHIIE
JeCTBUS; Ha3bIBATh MperMyIecTBa U HegoctaTku ADC nepen ApyruMu BUJaMH JIEKTPOCTAHIUI.
HasbiBath (huznueckue BeIMUMHBL: MOTJIOMIEHHAS 1032 U3Ty4eHHs], KOA(h(UIIMEHT KauecTBa, SKBUBAICHTHAs
1103a, IepHo/I MoJIypaciaja; ciymars Aokiuaj «HeratuBHoe Bo3/eiicTBUE painalluy Ha )KUBbIE OPTaHU3MBbI U
CHOCOOBI 3alUTHI OT Heey. Ha3pIBaTh yClioBUS MPOTEKAHUS TEPMOSICPHOM peakluy; MPUBOAUTH IPUMEPHI
TEPMOSIIEPHBIX PEAKIUI; MPUMEHAThH 3HAHUS K PEIICHUIO 3a/1a4

Crtpouts rpaduk 3aBUCUMOCTH MOIIHOCTHU J03bl U3ITYUYECHHUS MIPOIYKTOB pacriaaa pajgoHa OT BPEMEHHU;
OIICHMBATH M0 rpaduKy MEepPHO] MoTypacnaga NpoAYKTOB paciaja pajgoHa; MPeACTaBIsATh Pe3ylbTaThl
U3MEepEeHuil B BUIe TabIuIl; paboTaTh B IpyIIe

Crtpoenue u 3Boawunus Beeaennoii (5
yac)

CocraB, CTpOCHHUE U MPOUCXOKICHUE
CoaHeuHoM cucTeMbl. bonbmme Tena

Habnronate cnaiiael uinm gotorpadun HeGecHbIX 00BEKTOB; Ha3bIBATh I'PYIIBI 0OBEKTOB, BXOASIINX B
COJIHEUHYIO CHCTEMY NPUBOAUTH MPUMEPHI U3MEHEHHUs BUIa 3B€3/IHOTO Heba B TeueHHue cyTok. CpaBHUBATh
IUTaHETHl 3eMHOM TPYIIbI; MJIAHEThI-TUTaHThl; aHATU3UPOBATh (oTOrpaduu WK CIaiIbl IIaHET.
OmnuceiBaTh poTorpaduu Manbix Tea CoaHeuHol cucteMbl. OOBSICHITH (PU3NYECKHE TPOILIECCHI,
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CoJIHEYHOM CUCTEMBI

Maunsie Tena CoaTHEUHOM CUCTEMEL.
Crtpoenue, U3nydeHUe U IBOJTIOIUS
CouHLa ¥ 3Be3]

Ctpoenue u 3BoJroIus Beenennoit

npoucxosamue B Heapax CosHIa v 3Be3/1; Ha3bIBaTh MPUYMHBI 00pa3oBaHus rnaTeH Ha ColHIle,
aHATM3UPOBATH GoTOoTpaduu COTHEUHOW KOPOHBI H 00pa3oBaHuil B Heil. OMUCHIBATH TPH MOICTH
HecTallMoHpaHo! BcenenHo, npennoxeHHble @puaMaHoM; OOBSICHITH B YEM MPOSIBIISIETCS
HECTaIlMOHAPHOCTh BceneHHoi; 3anuceiBaTh 3akoH Xab01a

IloBTOpeHue. 2 4.

JleMoHCTpUpOBAaTh MPE3CHTAIINH, Y4aCTBOBATh B OOCYK/ICHUH MPE3eHTAIUi; pad0oTaTh C 3aJaHUSIMH,
MPUBEIAEHHBIMHU B pazaene «Toru rmaBsny
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OBIIUE MOAXO0Abl K OIEHKE YYEBHBIX JOCTUXEHUN YYAIIUXCS
IO ®U3UKE
OneHka yCTHBIX OTBETOB Y4YalINXCS.

Ouyenka 5 cTaBUTCA B TOM Ciydae, €CIIM yYalllMics IOKa3bIBa€T BEPHOE IOHUMAaHHE
(U3HYECKON CYIIHOCTH PAacCMaTPUBACMBIX SIBJICHUW W 3aKOHOMEPHOCTEH, 3aKOHOB M TCOPHH,
JaeT TOYHOE OIPEJICIEHUEe W HCTOJKOBAHWE OCHOBHBIX MOHSTHN M 3aKOHOB, TEOPHiA, a TaKXKe
MpaBWIBHOE oOmpeseiicHue (U3NUYSCKUX BEIMYMH, HMX EIWHHII W CIIOCOOOB W3MEPCHUS;
MIPABWJIBHO BBIMIOJIHACT YEPTEIKU, CXEMBbI U TpadUKH; CTPOUT OTBET MO COOCTBCHHOMY IUIAHY,
COIPOBOXKIAET PaccKa3 HOBBIMH IPUMEPAMH, YMEET MPUMEHSITh 3HAHUS B HOBOW CUTYaIlUH MPU
BBITIOJTHEHUH TTPAKTHYCCKHUX 33JIaHUH; MOKET YCTaHABJIMBATH CBS3b MEXKIYy U3Y4aeMbIM U paHee
M3YYCHHBIM MaTEepPHAJIOM IO KypCcy (U3UKH, a TAKKE C MATEPUAIIOM YCBOCHHBIM MPU H3yICHHUH
JIPYTHUX TPEMETOB.

Ouenka 4 ctaBUTCS B TOM Ciydae, €CIM OTBET YYEHHKA YJOBJIETBOPSIET OCHOBHBIM
TpeOOBaHUSAM K OTBETY Ha OLIEHKY 5, HO 0€3 HCI0JIb30BaHMS COOCTBEHHOTO IIJIaHA, HOBBIX
MpuUMepoB, 0e3 MPUMEHEHUs 3HAHWN B HOBOM CHUTYyallM, O€3 UCIOJb30BaHUS CBSI3EH C paHee
M3YYCHHBIM MaTepUaOM, YCBOCHHBIM TPU HM3YyYCHUH JPYTHX IPEAMETOB; €CIIH YUYaIIHHCs
JOITYCTHJI OJTHY OIIUOKY HITH HE 0oJiee IBYX HEOYETOB M MOXKET UCIIPABUTh HX CAMOCTOSITEIIHHO
WM C HEOOJIBIION MOMOIIBIO YUHUTENS.

Ouenka 3 cTaBUTCS B TOM Cliydae, €ClHM y4allluics NMpaBUIbHO MOHMMAET (PU3NYECKYIO
CYIIHOCTh PAacCMaTPHBAEMBIX SIBJICHHUI M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTACThHBIE
mpoOeNTbl B YCBOCHHHM BOIIPOCOB Kypca (DHM3WKH; HE MPEMATCTBYET JMAITbHEHIIEMY YCBOCHHIO
MPOrPaMMHOTO MaTepuaia, yMeeT NMPUMEHSTh MOJIYYCHHBIC 3HAHUS TPH PEIICHUU TPOCTBIX
3a/la4 C UCIOJIb30BaHUEM TOTOBBIX (GOPMYJI, HO 3aTpyAHSETCS MPU PElIeHUH 3a7a4, TPeOyIoImux
npeoOpazoBaHusi HEKOTOPBIX (HOPMYJI; JOMYCTHII HE OoJiee oJHON TpyOOd M OHOM HEerpyOoit
omuOKH, HEe 00JIee IBYX-TPEX HETPyObIX HEIOUETOB.

Ouenka 2 cTaBUTCS B TOM Cllydae, €CJIM yJalluics He OBJIajiel OCHOBHBIMU 3HAHUSMU B
COOTBETCTBUHU C TPEOOBAHUSAMHU M JOMYCTHJ OOJbIIEe OMMOOK M HEIOYETOB, YEM HEOOXOIUMO
JUISA OLICHKH 3.

Ouenka I cTaBUTCS B TOM Cllyyae, €CIM YYEHHK HE MOKET OTBETUTh HM Ha OJUH W3
MTOCTABJICHHBIX BOIIPOCOB.

OuneHka NMcCbMEeHHbIX KOHTPOJIbHBIX PadoT.

Ouyenka 5 cTaBUTCS 32 pabOTY, BHITMIOJHEHHYIO TTOJIHOCTHIO 0€3 OIMOOK U HEJ0YETOB.

Ouenka 4 ctaBuTcs 3a pabOTy, BBIIIOJHEHHYIO MOJHOCTHIO, HO MPH HAIUYUHM He Oosee
OJIHOM OIIMOKH M OJTHOTO HEeJ0YeTa, He 00Jiee TPEX HEeI0UETOB.

Ouenka 3 ctaBuTcs 3a paboOTy, BHINOJHEHHYIO Ha 2/3 Bceil paboThl MPaBUIBHO WU MPH
JomyileHun He Oosiee oAHOW TpyOol ommuOKku, He Oojiee TpeX HErpyObIX OMIMOOK, OIHOMN
HerpyOo omMOKH U TPEX HEI0UETOB, MPU HAIMYUH YEThIPEX-TIATH HET0UYETOB.

Ouenka 2 cTaBUTCS 32 paboOTy, B KOTOPOI YHCIIO OUTMOOK M HEJOYETOB MPEBBICUIIO HOPMY
JUIS OLIEHKH 3 WIJIH MPaBUIIHHO BBITIOJHEHO MeHee 2/3 paboThI.

Ouenka 1 ctaBuUTCS 32 pabOTy, HEBBIMOJIHEHHYIO COBCEM WJIH BBIMOJTHEHHYIO C TPYOBIMU
OIIMOKAMH B 3aJaHUSX.

Ounenka J1a00paTopHBIX padoT.

Quyenka 5 cTaBUTCS B TOM CIIydae, €CIIU yJalluiCs BBIMOJHUI paboTy B MOJHOM 00beMe ¢
COOJIIOJICHEM HEOOXOJMMOW TMOCJe0BATENbHOCTH MPOBEIEHUS OIBITOB M H3MEPEHUH;
CaMOCTOSITEJIbBHO W PAlMOHAIbHO MOHTHpPYET HEO0OX0auMoe OO0OpYyAOBaHUE, BCE OIBITHI
IIPOBOJIUT B YCIOBUAX M PEXHMAax, 00€CIIEUNBAIONIUX MOJy4YeHHUE MPABHIBHBIX PE3yIbTaTOB U
BBIBOJIOB; COOJIOAaeT TpeOOBaHUS MpaBWil 0O€30MaCHOrO TpyJda; B OTYETE€ MPaBHIBHO U
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AKKypaTHO BBHITIOJHSET BCE 3alUCH, TaONWIbI, PUCYHKH, YEPTEKH, T'padUKH, BBHIYHCICHUS,
IpaBHUJIbHO BBIITOJIHACT aHAJIN3 HOI‘pGIHHOCTGﬁ.

QOuenka 4 cTaBUTCA B TOM Clly4yae, €CJIM YYaIlUKCS BBIMOJIHWI paboOTy B COOTBETCTBUU C
TpeOOBAHUSAMH K OLIEHKE 5, HO JIOMYCTHJI IBA-TPU HeloueTa, He Oosiee 0THOW Herpy0oil omnoku
Y OJTHOTO HEJ0YeTa.

Ouenka 3 CTaBUTCSI B TOM CIIy4dae, €CJIU y4alluicsl BBIIOJIHWI paboTy HE MOJIHOCTBIO, HO
00BEM BBIIIOJIHEHHON YacTH TAaKOB, YTO IIO3BOJIACT IIOJYYUTH HNPAaBUIIbHBIC PE3YIIbTAThI U
BBIBO/JIbI, €CJIM B XOAC MMPOBCACHUA OIIbITA U I/IBMGPGHI/II\/JI ObUIH J0IIYHICHBI OILIMOKH.

Ouenka 2 cTaBUTCA B TOM Clly4yae, €CJIM y4alllMiicsl BBIIOJHMI pabOTy HE MOJIHOCTHIO U
00BEM BBIIIOJIHEHHON pa60TI>I HC TIIO3BOJCT CACIATh IIPABUJIBHBIC BBIBOABI, BBIYHCJICHUA,
HaOJIOIEHUS TIPOBOIMIINCH HEMTPABUIIBHO.

Ouenka I cTaBUTCS B TOM Clly4ae, €CJIM Y4al[Uuicsi COBCEM HE BBIIMOIHUI paboTy.

Bo Bcex cimywasx oleHKa CHUXKAeTcs, €ClI yJaliuiics He coOmoan TpeOoBaHU mpaBuil
0e30macHOTO Tpyaa.

Ilepeuens oumuoox

I. I'pyObie omubku

1. He3nanue omnpeaenaeHui! OCHOBHBIX MOHATUHN, 3aKOHOB, MPaBUJ, MOJIOXKEHUH TEOpHUH,
(dbopmy, oOLIENPUHATHIX CUMBOJIOB, 0003HaUEHUS PU3NYECKUX BETMYUH, €AUHUILY U3MEPEHUS.

2. HeymeHune BBIZIENSATH B OTBETE TJIABHOE.

3. HeymeHne npuMeHSTh 3HAHWS IS PEUICHUs 3a7ad W OOBsSCHEHHS (Pru3ndecKux
SIBIIGHUN; HENpPaBWJIBLHO C(OPMYIHpPOBAHHBIE BOMPOCHI, 3aJaHUSI UM HEBEpHbIE OOBICHEHUS
X0Jla MX pEeILIeHUus, He3HAaHWE NPHUEMOB pEeIIeHUs 3aady, aHAJIOTMYHBIX paHee PELIEHHBIM B
KJlacce; OIIMOKHM, TOKa3bIBAIOIIME HENpaBWIbHOE TOHMMAHUE YCJIOBMS 33Jayd WU
HEMpPaBWJIbHOE UCTOJIKOBAHHUE PEILICHUSI.

4. HeymeHue 4uTaTh U CTPOUTH rpaMKu U MPUHIUIIHAIBHBIE CXEMbI

5. Heymenue mnoAroTtoBuTh K pabOTE€ YCTAaHOBKY WJIM JIabOpaTopHOE OOOpYIOBaHUE,
IIPOBECTH OTIBIT, HEOOXOIMMBIE PacueThl UM UCIIOJIb30BATh MOTY4YE€HHbIE TaHHBIE /U1 BHIBOIOB.

6. HeOpexxHoe oTHOmeHWe K JabopaTopHOMY OOOPYIOBAaHWUIO U HU3MEPHUTEIBHBIM
pudopam.

7. HeymeHue onpenenuTs NOKa3zaHUSI U3MEPUTEIHHOTO MpHodopa.

8. Hapymenue TpeGoBaHuil mpaBui1 0€30MaCHOTO TPYAA MPH BBHIMOJIHEHUU YKCIEPUMEHTA.

I1. HerpyOble ommoku.

1. Herounoctu ¢hopMyaupoBOK, OIIPEICIICHNHN, 3aKOHOB, TEOPUiA, BEI3BAHHBIX HEMOJIHOTOM
OTBETa OCHOBHBIX MPU3HAKOB OIpenensieMoro moustus. Omuodku, BEI3BaHHBIE HECOOTIOICHUEM
YCIOBUH MPOBEACHUS OTBITA WA U3MEPEHUIA.

2. OmuOKy B YCIOBHBIX OO0O3HAUEHUSX HA MPUHIMUIHAIBHBIX CXEMaX, HETOYHOCTHU
yepTexei, rpaduKkoB, CXeM.

3. [Ipomnyck uiu HETOYHOE HANTMCAaHWE HAUMEHOBAHMMA eUHUI] (PU3NUECKUX BEIUYUH.

4. HepauuoHaabHBINA BEIOOD X012 PEIICHHUS.

II1. Hegouertsl.

1. HepauunoHanbHbIe 3alMCU NPH BBIYUCICHUAX, HEPALlMOHAIbHBIE MPHEMbI BHIYHUCIICHUH,
npeoOpa3oBaHUil U peleHHs 3a/1au.

2. Apudpmerndeckue OMMOKM B BBIYMCICHUSX, €CIM ATU OIIMOKM TpyOO HE HCKaXKaroT
peaTbHOCTh MOJIYYEHHOTO pe3yJbTara.

3. OtnenbHbIe NOTPEIIHOCTU B (OPMYIMPOBKE BOIPOCA I OTBETA.

4. HeOpexxHOe BBITOJIHEHHE 3aMUCe, uepTexeid, cxem, rpadukoB.

5. Opdorpaduueckre n MyHKTYaI[HOHHBIE OITUOKH.
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