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Pabouas nporpamma yuyeOHoro npeamera « Pu3nKa» cOCTaBIE€HA HA OCHOBE
benepanbHON aganTUPOBAHHON 00pa30BaTEIBLHOM MPOrPaMMbl OCHOBHOT'O OOIIIETO
oOpa3oBaHus 17151 OOyHarOIIMXCSI € 3aJ€PKKOM MCUXUYECKOTO Pa3BUTHSI,
aIanTHPOBAHHONW OCHOBHOW 00pa30BaTEIbHON TPOrpaMMbl OCHOBHOTO OOIIIETO
oOpazoBaHus 00yJaromuxcs ¢ 3aaepkkoit ncuxudeckoro passutus ' bOY COIII c.
HoBoaesnune u UVII.

O01mast xapakTepucTUKA Y4eOHOro npeamera « Puzuka

VYuebnpii mnpeamer «Ddusukay  ABIAETCI  CHCTEMOOOPA3YIOMIMM  JIJIS
€CTECTBEHHOHAYYHBIX MPEIMETOB, TMOCKOJIbKY (U3UYECKUE 3aKOHBI MHUPO3AAHUS
SBJITFOTCSL OCHOBOM COJEP)KaHHUS KypCOB XUMHUH, Ouosorum, reorpadud U
actpoHomuu. DusnKa BOOPY)KaeT OOYYAIOIIMXCS HAYYHBIM METOJIOM IO3HAHUS,
MO3BOJISOIIMM TOTy4YaTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOILIEM MUPE.

[TpeameT MakCUMaTbHO HAIPABJICH HAa (OPMUPOBAHUE HHTEPECA K PUPOTHOMY
U COLMAIILHOMY MHpPY, COBEPIICHCTBOBAaHUE IIO03HABATEIBHOM JEATEIBHOCTU
oOyuvarormuxcst ¢ 31IP 3a cueT oBIajeHUS MBICIUTEIBHBIMEA OTIEPAIMSMH CPABHECHHSI,
0000111eHNsI, pa3BUTHE CIOCOOHOCTH apTyMEHTHPOBATh CBOE€ MHEHHE, (DOPMHUPOBAHHE
BO3MOXHOCTEH COBMECTHOM ACSATEIBHOCTH.

W3yyenne ¢u3uku crnocoOCTByeT pa3BuTHiO Yy oOywarommxcs ¢ 3[1P
MPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (PYHKIMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTHYECKH aHAIM3UPOBATh HMH(POPMAIHIO, TPEACTABICHHYIO B
paznu4HBIX (popmax. 3HAYMMOCTH MPEMETa JJIsl PA3BUTHS )KU3HEHHOW KOMIIETEHITUU
0Oy4JaroIMXcsl 3aKII0YAETCSl B YCBOCHUH OCHOBBI (PM3MYECKUX 3HAHUH, HEOOXOMMBIX
JUTSI TIOBCETHEBHOW JKW3HM; HABBIKOB 3I0POBOTO M 0OE€30MacHOTO ISl YeJIOBEeKa W
OKpY>Karlollen ero cpebl o0pasa KU3HU; HOPMUPOBAHUH IKOJIOTUUECKON KYIbTYpPHI.

[Iporpamma oTpakaeT coaepkaHue oOydeHus npeameTry «Dusmka» ¢ ydeTom
0co0bIX 00pa3oBaTeIbHBIX OTpeOHOCTEH oOyJaromuxcs ¢ 3[1P. OpianeHne TaHHBIM
y4eOHBIM MPEAMETOM IPENICTABIISAET ONPEACICHHYIO TPYAHOCTD AJI O0yYarOIIUXCSA C
3I1P. D10 cBSA3aHO ¢ OCOOEHHOCTSAMU MBICTUTEIBHON AEATENBHOCTH, IEPUOINIECKUMU
KOJICOaHUSIMU BHUMAaHMUSI, MaJIbiIM 00bEMOM MaMATU, HEAOCTATOYHOCTHIO OOIIIETO

3armaca 3HAaHUM, MOHM)XCHHBIM II03HABATEIBHBIM HHTEPECOM U HU3KUM YpPOBHEM
pPEUeBOro Pa3BUTHSL.

Jlnst mpeoposeHuss TpyAHOCTEW B M3y4YeHHHM Y4yeOHoOro mnpeamera «DPuU3HMKa»
HeoOXoaMMa ajanrtanuMs oObeMa W Xapakrepa ydeOHOro wmarepuana K
MO3HABATEJIbHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOydaroluXCcs, Y4eT HuX
OCOOCHHOCTEH pa3BUTHA: HCIOJIb30BAaHUE QJITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIPEIMETHBIX CBSI3€H, IOCTENEHHOE YCI0KHEHUE U3y4yaeMOro MaTepuara.

JlanHast mnporpaMMa KOHKPETH3UPYET COJIEp)KaHUE MPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSMHU OOpPa30BaTEIBHOIO CTaHAAPTA, PEKOMEHIYEMYIO
MOCJIEZI0BATEIbHOCTh M3YyUEHUSl pa3/ieloB (U3MKU C YyUETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO TMpolecca, BO3PACTHBIX W
MICUXOJIOTUYECKUX 0coOeHHOCTel oOyuatonuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMs, OINpeAeNseT MUHUMAIbHBIA HAO0Op OMBITOB, JAEMOHCTpAIUH,
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MPOBOJIMMBIX ~ yUUTEJIEeM B Kjacce, JIabOpaTOpHBIX pPadOT, BBIMTOIHIEMBIX

00yJaroIMUMHUCH.
Mertoanuecko OCHOBOM H3y4yeHHsI Kypca «PuU3MKa» Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHHUs ABJISIETCS CHUCTEMHO-IEATEIIbHOCTHBIN IIOAXOL,

00€CIEeUnBAIOIINN JOCTUKEHUE JIMYHOCTHBIX, METAaNpeIMETHBIX W MPEAMETHBIX
00pa3oBaTeNbHBIX pe3yJIbTaTOB IIOCPEICTBOM OpraHu3anuu AKTUBHOMN
MO3HABATEJIbHON JEATEIbHOCTH OO0YYalolMXCsA, YTO OYEHb BaXXHO NpU OOyuYEHUU
neren ¢ 3I1P, 111 KOTOPBIX XapaKTEPHO CHUKEHUE NTO3HABATEIbHON aKTUBHOCTH.

Hean n 3agaun n3ydeHus1 y4eOHOro npeamera «@usnkar»

Obwue yenu wuzydeHus ydeObHoro mnpeamera «Duszuka» mnpencTaBiIeHb B
[TpumepHoii paboueit mporpaMme OCHOBHOTO 00Iero 00pa3oBaHusl.

OCHOBHO# 1IeNbI0 OOYYCHHS JETeH ¢ 3aJeP’KKOW NCUXMYECKOTO Pa3BHTHS Ha
JAHHOM TIPEIMETE SIBJISETCS: TOBBIINICHUE COIMAIBHOW aJanTaluud JeTed depe3
npuMeHeHne GU3NUEeCKUX 3HAaHUHN Ha MPaKTHKE.

Jns obyuaromuxcs ¢ 3P, Tak ke, Kak U 171 HOPMAaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAWBAIOIIMX  OCHOBHYIO  OOpa3oBaTelbHYIO  IPOTpamMmy,
JOMUHHUPYIOIIEe 3HAaYCHHE TPUOOPETAIOT TaKue yeiu, KakK:

" OCBOCHHE 3HAHWI 0 METO/aX HAYYHOT'O TTO3HAHUS MPUPOJILI M POPMUPOBAHHE HA
3TOM OCHOBE MPECTaBICHUN 0 GU3NUYECKON KapTUHE MUPA;

" OBIAQJICHUC YMCHHSIMH TPOBOJWTH HAONIOACHUS TPUPOIHBIX SBICHUH,
OMHUCHIBaTh U 0000IIaTh pe3yJbTaThl HAOIIOJICHUM, HMCIOIH30BaTh MPOCTHIC
U3MEPUTEIBLHBIC TPUOOPHI I U3YUCHUS (PU3NUSCKUX SBJICHUM; MPEICTaBIIATh
pe3yibTaThl HAOMIOJACHUN WM W3MEPEHHI C MOMOIIBI0 TabmuIl, TpaduKoB H
BBISIBIISITh HA OTOM OCHOBE OJMIUPUYECKUE 3aBUCUMOCTH; IPUMEHSThH
MOJTYYCHHBIC 3HAHUSI JIsI OOBSICHEHHST pa3HOOOPA3HBIX MPUPOIHBIX SIBICHUN U
IIPOLIECCOB, MPUHILIUIIOB JIEWCTBHUS BAXKHEUIINX TEXHUUYECKUX YCTPOMCTB, IS
penieHus: GU3NUECKUX 3a/1a4;

" pa3BUTHE TO3HABATEIHHBIX HWHTEPECOB, WHTEIUICKTYIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEH, CaMOCTOSATEILHOCTH B TPUOOPETEHUHN HOBBIX 3HAHWM, MPHU

pemieHu  (PU3MYECKUX 3aJad M BBIIOJHEHHHM SKCIEPUMEHTAIbHBIX
UCCJIEIOBAaHMM € UCTOJIb30BaHIUEM HH()OPMALIMOHHBIX TEXHOJIOTUH;

" BOCHHUTaHUE YOEXKJAEHHOCTH B BO3MOXKHOCTU IMO3HAHUS 3aKOHOB MPHUPOBI, B
HEOOXOMMOCTH Pa3yMHOT'0 HCIIOIb30BaHUS TOCTHKEHUN HAYKH U TEXHOJIOTUN
JUIS ajdbHEHMIIEro pa3BUTHS 4YEIOBEYECKOro OOIIECTBa, YBAXKEHHs K TBOPIAM
HAayKW U TE€XHUKHU; OTHOLIEHUS K (PU3MKE KaK K 3JIEMEHTY OOIIEYeIOBEYECKON
KYJIBTYDBI,

" JICIOJIB30BAHUE IIOJIYYEHHBIX 3HAHUM U YMEHUM JUIS PELICHUS NMPAKTUYECKUX
3aa4 IIOBCEJHEBHOM JKM3HM, 0OecleyeHHs O€30MaCHOCTH CBOEH IKHU3HH,
PALMOHAIBHOT'O IIPUPOAOIIOIB30BAHUS U OXPAHbl OKPYKAIOLIEH CPEIbI.
JlocTrxeHne 3TUX 1esneld o0ecreunBaeTcs peEHUEM CIIEYIOINX 3a0ay.

* 3gakoMcTBO oOyuaromuxcs ¢ 3IIP ¢ Meronmamu uccienoBaHusi 0ObEKTOB U
SBJICHUM IIPUPOJIBI;



" npuoOpeTeHrne 3HAHUM O MEXaHWYECKUX, TEIJIOBBIX, 3JIEKTPOMATHUTHBIX U
KBaHTOBBIX SIBICHUSX, (U3MUECKUX BEIUYMHAX, XapaKTEPU3YIONIMX OTHU
SIBIICHUS;

" (opMupOBaHUE YMEHHI HAOIIOATh MPUPOIHBIC SIBJICHUS U BBIOIHATH OIBITHI,
JabopaTtopHble  pabOThl W DKCIEPUMEHTAJIbHBIE  HCCICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPHUTENbHBIX MNPUOOPOB, IIMPOKO MPUMEHSIEMBIX B
PAKTHYECKOHN KU3HH;

" OBJIQJICHHE TaKUMH TOHSATUSMH, KaK TMPUPOJHOE SIBICHUE, SMIIUPUUYECKU
YCTaHOBJIEHHBIN (haKT, IpobiieMa, TUIIOTe3a, TEOPETUUECKUI BBIBOJ, pE3yJIbTaT
JKCIIEPUMEHTAIbHOM IIPOBEPKHU;

" [OHMMAaHWE OTIWYMA HAyYHBIX JAHHBIX OT HEMPOBEPEHHON WH( OpMAIINH,
IEHHOCTH HAayKH [UJIs YJIOBJIETBOPEHHUS OBITOBBIX, MPOU3BOACTBEHHBIX U
KyJbTYPHBIX TOTPEOHOCTEH UeIoBeKa.

Oco0enHocTH 0TOOPA U aJaNTAIIMU Y4eOHOTO MaTepuaJsia no pusnke

OcHoBoll 00yuenus odoyuaromuxcs ¢ 3I1P Ha npeaMeTax ecTeCTBEHHOHAYYHOTO
LUKJIA SIBJISIETCS Pa3BUTHUE Yy HUX OCHOBHBIX MBICIUTENbHBIX OIEpanuil (aHaius,
CUHTE3, CpaBHEHUE, 0000IIEHNE) Ha OCHOBE BBIINOJIHEHNS Pa3BUBAIOLINX YIIPAa)KHEHUH,
dbopMupoBaHHE TPUEMOB YMCTBEHHOM pabOThl: aHAIM3 HCXOJIHBIX JIAaHHBIX,
IUTAHUPOBAaHKUE MaTepHalla, OCYIIECTBICHHUE TO3TAITHOTO U UTOIOBOT'O CAMOKOHTPOJI,
a TaK)Ke OCYILECTBIISIECTCS JIMKBUAALMS MPOOETIOB B 3HAHUSX, 3aKPETLIIEHUE U3YUYEHHOTO
MaTepuaina, OTpadoTKa aJrOPUTMOB, MOBTOPEHUE MPOiiIeHHOr0. boinbinoe 3HaueHue
NpUAaeTcsi YMEHHIO paccka3aThb O BBINOJHEHHOM paboTe C NpaBUIbHBIM
yHOOTPeOJIEHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUM W COOJIIOJICHHEM JIOTMYECKUX
cBsizel B m3naraemMoM Mmarepuane. s oOydaromuxcst 3IIP Ha ypoBHE OCHOBHOrO
oOmiero 00pa30BaHUsI TMO-TIPEKHEMY SIBJISIOTCS XapaKTePHBIMU: HEJOCTATOUYHBIN
YpOBEHb Pa3BUTHs OTAEIbHBIX MCUXMYECKHX IPOIECCOB (BOCIPHUATHS, BHUMaHU,
NaMATH, MBIIIJICHUS), CHU)KEHHBIN ypOBEHb MHTEJUIEKTYaJIbHOI'O PA3BUTHUS, HU3KHUIL
YpOBEHb BBITIOJIHEHUSI YUEOHBIX 3aJlaHui, HU3Kasl yClemHocTh o0y4yenus. [losTomy
pu U3yuyeHUuM (U3NKHU TpeOyeTcs LieJeHaNpaBICHHOE WHTEIUIEKTyallbHOE Pa3BUTHE

obOyuatomuxcst ¢ 3IIP, oTBewaromiee MX OCOOEHHOCTSAM M BO3MOXKHOCTSAM. YUeT
ocobenHocteit oOyuatomuxcs ¢ 3I[IP Tpebyer, 4TOOBI MpPH HU3YYEHHUH HOBOTO
MaTtepualia 00s3aTesIbHO MPOUCXOIUII0O MHOTOKPATHOE €r0 MOBTOPEHHUE; PACIITUPEHHOE
PacCMOTPEHHE TEM | BOIPOCOB, PACKPHIBAIOIIMX CBS3b (U3HKHA C IKU3HBIO;
aKTyalnu3aIys MepBUYHOTO )KU3HEHHOTO OIBITa 00yJarOIIHXCAL.

YcBoeHue mporpaMMHOro wmartepuana 1o (U3MKe BBI3BIBACT OOJIBIINE
sarpyaHeHus y oOydaromuxcs ¢ 3P, mostomy Teopusi m3ydaercst 6e3 BBIBOJIOB
CIOXHBIX (hopmys. 3amauu, TpeOyrolue MPUMEHEHUS CIOXKHBIX MaTeMaTUYeCKHX
BBIYHCIICHHIA U (OPMYJI, B OCOOCHHOCTH TaKUX TeM, Kak « MeXaHU4eCKOE JTBUKECHUEY,
«ApxuMmenoBa cunay, «MexaHWyecKas DJHEPrus», «IINCKTPUUECCKUE SIBICHU,
«INEKTPOMATrHUTHBIE SIBJICHUS», PEIIAIOTCS B KJIACCE C ITOMOIIBIO YUUTETISI.

Ocoboe BHMMaHWE TPU U3YYCHUH Kypca (PU3UKH YACISICTCS TOCTAaHOBKE H
OpraHu3alliM SKCIEPUMEHTA, a TaKXKe MPOBEICHUIO (MPEUMYIIECTBEHHO Ha KaXKOM
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YpPOKE€) KpPAaTKOBPEMEHHBIX JIEMOHCTpaluil (BO3MOXHO C  HCIOJb30BaHUEM
AIIEKTPOHHON JeMOHCTparuu). HexkoTopble TeMbl 00s3aTeNbHO JOJDKHBI BKITIOYATh
OMOpHBIE JIabopaTopHbIe pabOThl, KOTOpPHIE Pa3BUBAIOT YMEHHUE IMOJIb30BATHCS
npocTelmuMu  mpubopaMy, aHAJIM3UPOBATh IIOJyYCHHBIC JaHHBIE. B CBs3M C
0COOECHHOCTSIMU NOBEACHUS M JCSITCIbHOCTH oOyyaromuxcs € 3I1P
(pacTOpMOKEHHOCTb, HEOPTAaHU30BAHHOCTH) MPEYCMOTPEH CTPOKAUIINN KOHTPOIb
3a COOJIIOJICHUEM TMPABUIJI TEXHUKHU 0€30MAaCHOCTU TP MPOBEICHUH J1A0OPATOPHBIX U
MPaKTUYECKUX PadoT.

Bonbiioe BHUManue nipu uzyueHun puszuku noapoctkamu ¢ 3I1P obpamaercs
HAa OBJIQJICHUE UMM MPAKTUYECCKUMU YMEHUSIMU M HaBblkaMu. [IpenycmarpuBaercs
YMEHBIIICHHE 00beMa TEOPETHUYCCKHX CBEICHHH, BKIIOYCHHE OTICIBHBIX TEM HIIH
LENbIX pa3feoB B Marepualbl Uil 0030pHOTO, O3HAKOMHTEIBHOTO  WJIU
dakynpTaTUBHOTO M3ydeHus. [IpeamaraeTcss yMeHbIIeHHe 00beMa MAaTEeMATHIECKUX
BBIUKCJICHUH 34 CUET YBEIIMUYCHUS KAQUECTBEHHOT'O ONMCAHUS SIBJICHUM U MPOIIECCOB

JlocTaTouHOE€ KOJMMYECTBO BPEMEHH OTBOJUTCS HAa PACCMOTPEHUE TEM H
BOIIPOCOB, PACKPHIBAIOIINX CBSI3b (U3UKH C KU3HBIO, C TEMHU SBJICHHUSIMH,
HaOJII0ICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUSHUKAM U3 MX KU3HEHHOTO OIbITA.

MakcuManbHO  UCHOJIB3YIOTCS ~ MEXIOPEAMETHBIE  CBA3M C  TAaKUMHU
JTUCLIUIUIMHAMU, Kak reorpadus, Xumus, Ouoyiorus, T.K. oOydaromuecs ¢ 3IIP
OCOOCHHO HYKJIAIOTCSl B MPEMOJHECEHUN OJHOTO U TOr0 K€ Yu4eOHOro Marepuania B
pa3UYHBIX AacClEKTaX, B €ro BapbUPOBAHWH, B HEOJHOKPATHOM ITIOBTOPEHUH U
3aKPEIUICHUU TIOJYYEHHBIX 3HAHUM W  MNpakTHYeCKuX yMmeHuu. [lo3Bosss
paccMaTpuBaTh OJMH U TOT € Y4YeOHBIM MaTepuand C pa3HbIX TOYEK 3pPEHHS,
MEXKIIPEIMETHBIEC CBSI3M CITIOCOOCTBYIOT €0 JIYUIIIEMY OCMBICIICHHIO, 00Jiee TPOYHOMY
3aKPETUIEHUIO TTOJTYYEHHBIX 3HAHUW U TPAKTUYECKUX YMEHHUI.



Bunabl nesareasHoctu odyuaommuxcs ¢ 31IP, o0yc/ioB1eHHBIEOCOOBIMH
o0pa3oBaTeibHBIMU MOTPEOHOCTAMHU U 00ecneYnBaloIe
OCMBICJICHHOE OCBOCHHE COJAePKAaHUM 00pa30BaHus 10 npeaMery « Du3nukKa»

Conepsxkanue BUIOB nesTenbHOCTH oOydaromuxcsa ¢ 3[IP Ha ypokax ¢usuku
onpenensieTcss uX 0coObIMH 00pa3oBaTebHbIMU NOTpeOHOCTSIMU. [IoMUMO HIMPOKO
UCIOJIB3YEMBIX  OOHIMX JUIs BCeX OOY4YaloIIUMXCS BHJAOB JCSATEIBHOCTH CIIETYET
YCWINTh BUIBl JI€ATEIbHOCTH, CHelUUYHBIE JIs JaHHOW KaTeropuu JeTew,
00€eCIeYnBaIOIINE OCMBICIIEHHOE OCBOEHUE CO/IepKaHUs 00pa30BAHUS 10 MPEIMETY:
YCUJICHHE TMPEAMETHO-TIPAKTUUECKON JNESITEIbHOCTH C AaKTUBH3aIMEed CEHCOPHBIX
CUCTEM; OCBOCHHE MaTepuaja ¢ OMOpOil Ha aJrOpUTM; «IIOIIArOBOCTb» B MU3YUEHHUU
MaTepuaa; UCIOIb30BaHHE JOTIOTHUTEILHOU BU3YyAIbHON OMIOPHI (CXEMBI, TA0JIOHBI,
OMOpHBIE TaOJMIIBI); PEUYEBOM OTYET O MPOIECCe M pe3yjbTaTe JeATeIbHOCTH;
BBIIIOJIHEHHE CHELHAIbHBIX 3aaHui, OOECIEeUMBAIOIINX KOPPEKLUHUIO pPEryssuuu
y4eOHO-103HABATEIbHOMN 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOI'O Pe3yJIbTaTa.

Jns oOyuarommxcss ¢ 3IIP cyliecTBEeHHBIM SIBISIOTCA MPUEMBbl PabOThI C
JEKCUYECKUM MaTepuasioM 1o mpenmery. IlpoBomuTcs crenmanbHas pabota 1Mo
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYaIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
N3yyaeMble TEpMUHBI BBOJATCS Ha MOJMCEHCOPHON OCHOBE, 00s3aTeIbHA BU3YyaJIbHAas
MOJIJIEPKKA, AITOPUTMBI paObOTHI C OIIPEIeIEHUEM, OITIOPHBIE CXEMBI I aKTyaIu3alluu
TEPMUHOJIOTHH.

B cBsi3u ¢ 0coObIMu 00pa3oBaTeabHBIMU OTPEOHOCTIMU 00yyatomumxcs ¢ 311P,
MIpY [JIAHUPOBAHUHU PAOOTHI yUEHUKA HA YPOKE CIIEIYEeT MPUACPKUBATHCS CIAEAYIOIINX
MOMEHTOB:

1. Ilpu ompoce HeEOOXOaUMO: JaBaTh aJTOPUTM OTBETA; paspeuaTh
MOJIb30BAThCA IJIAHOM, COCTABJIICHHBIM MPU MOATOTOBKE JTOMAIIHETO 3a/IlaHuUsl; 1aBaTh
00JIbIIIe BpEMEHU TOTOBUTHLCS K OTBETY Y IOCKH; pa3peniaTh aeaaTh NpeaBapUTeIbHbIC
3aMKCH, MOJIb30BATHCA HATTISIAHBIMU TOCOOUSMH.

2. Tlo BO3MOXHOCTH 3aAaBaTh OOYYAIOIIMMCS HABOJSALIME W YTOUYHSIOIIHNE
BOIIPOCHI, KOTOPBIE IOMOTYT MM MOCJIEA0BATEIbHO U3JI0KUTh MaTepUal.

3. CucreMaTH4ecku MPOBEPSATH YCBOCHHE MaTepuaia 1Mo TeMaM YPOKOB, IS
CBOEBPEMEHHOTO OOHAPYKEHHUSI MPOOETIOB B MIPOIIEIIIEM MaTeprare.

4. B npoluecce U3yd4eHUsi HOBOTO MaTepuasia BHUMaHUE YYEHUKOB oOpalaercs
Ha HanOoJiee CIIOKHBIE pa3/iebl u3yyaeMoi TeMbl. HeoOxonumo yvaiie oopamarses K
HUM C BOIPOCAMHU, BBISICHSIONMMY TOHUMaHUE Y4eOHOro MaTepuaia, CTUMYJIUPOBATh
BOIIPOCHI IIPU 3aTPYAHEHUSX B YCBOEHUH HOBOTO MaTepHaia.

Mecto yueOHOro npeamera «Pu3uka» B yueOHOM ILIaHE

B cootBerctBUM ¢ DenepanibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOT'O 00111er0 00pa3oBaHus yueOHbIHM npeameT « Pu3nka» BXOIUT B
npenMeTHyr ob0nacth «EcTecTBeHHbIE HayKW» M SBISETCS OO0S3aTENBHBIM IS
n3yuenus. Copepxanue yueOHoro mpeamera «Dusnkay, MPEICTaBICHHOS B



paboueit mporpamme, coorBercTByer ®I'OC OO0, o0CHOBHOUW 00pa3oBaTelbHON

mporpaMme OCHOBHOTO o0Imiero o0Opa3oBaHus, aJIanTUPOBAHHON OCHOBHOU
oOpa3oBaTeIbHON TpOrpaMMe OCHOBHOIO OOIIEro 00pa3oBaHMs OOYYAIOIIUXCS C
3aJIePKKOM TICUXHYECKOTO Pa3BUTHSI.

COLAEPXAHUE YYEBHOI'O ITPEAMETA «®U3UKA»

7 KJIIACC

Pasznen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAKIIET0 MUPa

®usuka — Hayka o npupose. Senenus npupoasl (MCL). ®usuueckue sBnenus:
MEXaHUYECKUE, TEMJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznueckre BenMUMHBL. M3Mmepenue dusnyeckux BenuuMH. Qusuueckue
npubopwi®. Ilozpewnocms usmepenuti. MexayHapoIHas CHCTEMA €UHUIL.

Kax ¢usuka u npyrue ecrecTBeHHbIC HAyKU U3Yy4alOT IpUpOAyY. EcmecmeenHo-
HAyuHblll MemoO NO3HAHUs. HabIl00eHue, MNOCMAHO8KA HAYYHO20 B0NpOCd,
8bIOBUIICEHUE — 2UNOme3, JIKCHepUMeHm NO HNposepKe 2unomes, 00bsACHeHUe
Hab0aemozo aenenus. Onucanue uzudeckux A81eHull ¢ NOMOUbIO Mooeel.

[Ipenmet u MeToABI HUBUKH.

HMemoncmpayuu®

1.  MexaHuUYeCKHE, TEIJIOBBIE, OSJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE
SBIICHHSL.

2.  @usuueckue mpuOOPHI U IPOLEAyPa MPIMBIX M3MEPEHUM aHAJIOTOBBIM U

U (PPOBBIM TPUOOPOM.
3. OnpeneneHne NOrpenrHoCTH IKCIEPUMEHTA.
@Dponmanvusle 1ad6OpamopHbvle padomsl iU IJ1EKMPOHHAA OEMOHCMPAUUSL.
1.0mpeneneHne I1EHBI JIEJICHHUS HM3MEPUTEIBHOrO Tpubopa (MCTIOIb3Ys
TEXHOJOTHYECKYIO KapTy IKCIIEPHUMEHTA).
2. 3mepenne 06bEMa )XKUIKOCTH U TBEPIOTO Tea
3. Onpeodenenue pazmepos Manivlx mei.

Pa3znen 2. IlepBoHayajibHbIe CBeAeHNsI O CTPOEHUH BellecTBA

CrtpoeHue BelIecTBa: aTOMbl M MOJCKYJbI, ux pazmepsl. Onvimol,
OoKazvleaiowue OUCKpenmHoe CmpoeHue 6euecmaed.

JlBmokenre dvactuil BemiecTBa. CBsI3b CKOPOCTH JBHIXKCHHMSI YacTHI[ C
temriepatypoil. bpoyHoBckoe mBuxkenue, muddysus. Bzaumooeiicmseue uacmuy
geujecmea: npumsicerue u OmmaiKusaHue.

ArperaTHble COCTOSHUS BEIIECTBA: CMPOCHUE 24308, HCUOKOCMEl U MEEPOLIX
(kpucmaniuueckux) mei. Bzaumocessy meacdy ceolicmeamu eeuecms 6 PA3HbIX
A2pecamHblX COCMOAHUAX U UX AMOMHO-MOAEKYISAPHbIM cmpoeruem. Ocobennocmu
azpe2ammuvix COCMOSIHULL 0OWL.

HMemoncmpayuu®




HaoOmntonenue OpoyHOBCKOTO IBUKEHUS.
1. Habmonenune muddysun.
@DponmanvHsle 1a60pamopHvle padomuvl U ONbINbL

1. Onenka auamMeTpa aroMa METOAOM PSA0B (C  HCIOJIb30BaHUEM
¢dboTorpaduii).
2. OnbIThI 1O HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHMS Ta30B.

3.0mbITEI O OOHAPYKEHHUIO JCUCTBUS CHJI MOJEKYJSIPHOTO TPHUTSHKCHUS
(2/1eKmpoHHas 0emMoHcmpayus).

Paznen 3. /IBu:keHne H B3aUMOAelCTBHE TeJl

Mexanunueckoe JBUKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKEHHE.
Cxopoctb. Cpeousia ckopocmv npu HepasHoMepHoM Osudicenuu. Pacuér mytu u
BPEMEHHU JBUKEHUSI.

SBnenue wuHepuuu. 3akoH uHepyuu. Bzaumooeiicmeue men Kak NpuyUHA
U3MeHeHUss cKkopocmu OsudiceHus mei. Macca kaxk mepa unepmHocmu mend.
[InotHoCTh BewecTBa. C653b NIOMHOCIU C KOTUYECMBOM MOIEK)Yl 8 eOuHuye 00bema
eeujecmaa.

Cuwiia kKak XapakTepucTuka B3aumojieucTBus Ten. Cuna ynpyeocmu W 3aKOH
I'yka. Hszmepenue cunvl ¢ nomowwio ounamomempa. SIBI€HHE TATOTEHHS M CHJIA
TsokecTd. Cuna mssxcecmu Ha opyeux naanemax (MC). Bec Ttena. HeBecomocTb.
CiioxxeHue cuil, HalpaBJIEHHBIX MO OAHOW mpsiMoil. PaBHopelcTByromas cui. Cuna
mpeHus. TpeHue ckoavocenuss u mpeHue nokos. Tpenue 6 npupooe u mexuuxe (MC).

HMemoncmpayuu®

1. HaOmronenrne MeXxaHHUEeCKOro IBHKEHUS Tea.

N3Mepenne cKkopoCTy IPSIMOIMHENHOTO JIBHYKEHUSI.
Habmtonenue siBeHust HHEPIIUY.

HaGnronenue n3aMeHeHust CKOpOCTH MPU B3aUMOJICHCTBUH TETI.
CpaBHeHHE Macc MO B3aUMOJIEHCTBUIO TEIL.

CnoxxeHue CHJl, HalPaBJIEHHBIX 10 OJHON MPSIMOM.

7. JleMOHCTpalus CUJIbl YIPYTOCTH Ha Pa3IMYHbIX MaTepuaiax.
DponmanvHole 1a00pamopHsie padOmvl U ONbIMbL.

ook wn

1. Onpenenenre CKOPOCTH PABHOMEPHOTO JIBH>KEHUS (IIApUKA B )KUIKOCTH,
MOJIEJIN ANEKTPUUECKOTO aBTOMOOWIIS U T. 11.) (2J1eKMPOHHAA 0eEMOHCIMPAUU).

2. Ompenenenre cpeaHell CKOPOCTH CKOJBKEHHUST OpycKa WM IMIapHKa IO
HAKJIOHHOM MJIOCKOCTH.

3. Omnpenenenre MIOTHOCTH TBEPJOTO Tea.

4. OMnbITH, JEMOHCTPUPYIONIME 3aBUCHUMOCTh pacTsKeHUs (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOM CHUJIBIL.

S. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT

Beca TeJjla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHue TBEPABIX TeJl, dKMAKOCTEN U ra3oB
Hasnenue. Cnocobvl ymenvuieHus u yeeiudenus oaeieHus. Jlasnienue 2asa.
3asucumocms Oasnenus 2aza om obveéma, memnepamypul. llepeoaua dasnerus
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MeEpPOLIMU  menamu, dscuokocmamu u eazamu. 3axon Ilackans. Ilneemamuueckue
MauwiyuHbl. 3aBUCUMOCTH JIaBIICHUS KUJKOCTH OT TIyOuHbl. Coobwarouuecs cocyobl.
l'uopasnuueckue mexanusmoi.

Atmochepa 3emnm u armocepHoe naBieHue. llpuuunsl cyuwecmeosarus
8o30ywiHot obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgheprozo
0asnenust. 3a8ucumMocms ammoc@eprHo2o 0asleHusi Om 8blCOMbl HAO YPOBHEM MOPSL.
Ilpubopwi 0ns uzmepenus ammocpeprnozo oasnenus.

eticmeue orcuokocmu u 2asza Ha nocpyriceéHHoe 8 HuXx meno. BulTaakuBaromas
(apxumenoBa) cuna. 3akon Apxumeoa. Ilnasanue men. Bozoyxonnasanue.

Jemoncmpayuu

1. 3aBUCUMOCTbD JAaBJIEHUS ra3a OT TeMIIePaTyPhI.

2. ITepenaya naBieHUs KUJIKOCTHIO U Ta30M.

3. Coobmaromuecst CoCyIbl.

4, ['mppaBmrueckuit mpecc.

5. [IposiBnenue necTBUsI aTMOCHEPHOTO AABICHUS.

6. 3aBUCHMOCThH BBITAJIKUABAIOIICH CHIIBI OT 00BbEMa MOTPYKEHHOW YACTH

TEeJa U INIOTHOCTH KHUJKOCTH.

1. PaBeHCTBO BhITATKMBAIOIIENW CUJIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcnoBue miaBaHus TEN: MJIaBaHUE WM MOTPYKEHUE TEJI B 3aBUCHUMOCTH
OT COOTHOIICHMSI IJIOTHOCTEH Tea U KUJIKOCTH.

DponmanvHole 1a00pamopHsle padOmvl U ONbIMbL

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOZIE OT 00bEMA MOTrpyKEHHOU
B JKMJIKOCTh YaCTH TeJIa.

2. OnpeneneHue BBITAJIKUBAIOIICH CHJIBI, JEWCTBYIOLIEH Ha  TelO,
MOrPY>KEHHOE B )KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH CHUJIbI, JCHCTBYIOIIEH Ha
TEJIO B )KUJKOCTH, OT MacChl TENa.

4. OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,

JEUCTBYIOIIEH Ha TEJIO B KUAKOCTU, OT 00bEMA MOTPYKEHHOM B )KUIKOCTh YaCTH TeJla
Y OT IJIOTHOCTH KUJIKOCTH.

S. KoHcTpynpoBanne apeoMerpa WM  KOHCTPYUPOBAHUE  JIOJKH
U ONPEAEIICHUE €€ TPY30M0AbEMHOCTH.

Pa3nen 5. PaGoTa u MOIIHOCTB. JHeprus

Mexanndeckas pabota. MOIIIHOCTb.

[IpocThie MeXxaHW3MBI: pbIUar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [Ipasuio
pasHosecusi pviwazca. Ilpumenenue npasuna pasHosecus pvluaca k 610ky. «3o10moe
npasunoy mexanuxu. KIIJI mpocTbix MexaHu3MoB. IIpocTbie MEXaHU3MBI B OBITY H
TEXHHUKE.

Mexanuueckass dHeprusi. Kunemuueckas U HOMEHYUANbHAS — dHEPUs.
Ilpespawenue 00Ho2o 6uda mexaHuweckou dHepeuu 6 Opy2ou. 3aKOH COXPaHEHUS
DHEPIruu B MEXaHUKE.

Hemoncmpayuu

1. [TpuMepsI TPOCTHIX MEXAHU3MOB.
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@ponmanvhsle 1abopamophvie’pabomot u onvimor*

1. Omnpenenenue padoThl CUIIbI TPEHUS TP PAaBHOMEPHOM JIBH)KEHUU TeJia
110 TOPU30HTAIBHOM TOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECUS pblyara.

3. Nsmepenne KIIA HaKJIOHHOU IIJIOCKOCTH (31exmponnas
demoncmpayus).

4. N3ydeHne 3aKkOHA COXpPAHEHUs MEXAHWYECKOM DHEPTUU (2J1eKMPOHHAA
demoncmpayusi).
8 KJIACC

Pa3nen 6. TemsioBble ABJIeHUA

OcHo6Hble  NONOXMCEHUS.  MONEKYIAPHO-KUHEMUYECKOl Meopuu  CmpoeHust
sewecmea. Macca u pazmepvl amomog u monaekyr. Onvimsi, noomeepicoaroujue
OCHOBHbLE NOJIOHCEHUS MONEK)IPHO-KUHEMUYEeCKOU Meopul.

Mopaenun TBEPAOro, JKUJIKOTO M Ta3000pa3HOTO COCTOSHHM BEIECTBA.
Kpucmannuueckue u amopgnvie mena. ObvscueHue c8olicms 2azos8, Hcuokocmeu u
meépobiX mell HA OCHOBE NOJONCEHUU MOJEKVIAPHO-KUHEMUYECKOl MmMeopul.
CmauuBaHue u KanuuiapHvle a6leHus. Tenniogoe pacuiuperue u caicamue.

Temneparypa. Cesi3b memnepamypvl €O CKOPOCHIbIO MENN08020 OBUNCEHUS]
yacmuy.

Buytpennsss  sHeprus. Cnocodvl  usmeHenuss  GHYMpEHHeU  IHePeUlL.:
menionepeoaya u cogepuieHue pabomol. Budel mennionepedauu: menionposooHoCmb,
KOHBeKYUsl, usiydenue.

KonuuectBo TemnoTel. Yoenvras mennoémxocms eewecmsa. Tennoobmen u
menjiogoe pasHosecue. YpasneHue meniogozo obaiauca.

IInasnenue u omseepoesanue KpUCmManIudyeckux eewjecms. Yoenonas menioma
naaenenus. Ilapoobpazosanue u konoencayus. Ucnapenue (MC). Kunienue. ¥Yoenvuasn
menioma  napoobpazosanus.  3a8UCUMOCMb  MeMnepamypvl — KUNEeHUsi  Om
ammocgepno2o oasnenusi. Biaxcnocms 6030yxa.

DHeprus TOINUBA. YoenbHas menioma cecopaHusi.

Hpunyunor pabomvr mennosvix oeueameneu. KII/[ mennogoco osucamerns.
Tennosvie 0sucamenu u 3awuma oxpyaicarouiei cpeovt (MC).

3axon coxpanenus u npespawyeruss dHepeuu 8 mennogvix npoyeccax (MC).

Hemoncmpayuu

1. Habntonenue OpoyHOBCKOTO JIBUYKEHHS.

2. Habmonenue nuddysuu.

3. HaGnronenue siBjeHN cMaunBaHUS ¥ KATUJUIIPHBIX SBIICHUN.

4. HaGnronenue TeminoBoro pacumpeHus Te.

5. N3menenune gaBiaeHUs ra3a Mpu U3MEHEHUH 00hEMA W HArpeBaHUU WM
OXJIKICHHH.

6. [IpaBuna n3MepeHus TeMIepaTyphl.

7. Buae! Tennmonepenayu.

8. OxJtaxkieHue Ipu COBEPIICHUH PaOOTHI.
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9. Harpesanue npu coBepiiieHHH padbOThl BHEITHUMH CHIIAMHU.
10. CpaBHeHHE TEMIOEMKOCTEH pPa3IMYHBIX BEILIECTR.

11. HaOmroaeHue KUIEHUs.

12. HaGmroneHue mocTosSHCTBA TeMITepaTyphl PH TUTABJICHUH.
13. Mojenu TenJIOBBIX ABUTATENEH.

Dponmanvhvie 1adopamophsvle padbomvl U ONvIMbl

1. OnbITEl 10 OOHAPYXKEHUIO JTEUCTBUSL CUJ MOJEKYJSIPHOTO MPUTSKEHUS
(2/1eKmpoHHas 0emMoHcmpayus).

2. OnbIThI IO BRIPAIMBAHUIO KPUCTAJUIOB TIOBAPEHHOM COJIM UJK caxapa.

3. OnpIThl MO HAOTIOJEHUIO TEIUIOBOIO PACHIMPEHMS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4. Omnpenenenre AaBiIeHHS BO3yXa B OAJJIOHE MITIPHUIIA.

S. OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh JaBJIEHHUS BO3/lyXa OT €ro
00BEMa 1 HATPEBAHUS WA OXJIAXKICHHS.

6. Halntonenue m3MeHeHUs BHYTPEHHEH 3HEpruu Tejaa B pe3ysbTare
Teruionepenayu U paboThl BHEIIHUX CHIL.

7. WccnenoBanue sBIIEeHUS] TEIUIOOOMEHa IMPU CMEIIMBAHMM XOJIOJHOW U
ropsityer BOJBIL.

8. HccnenoBanue npouecca UCapeHHus.

9. Onpenenenre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

10.  Onpeoenenue yoenvroti meniomol N1AGNEHUA 1bO0A.

Pa3znes 7. DiekTpryeckne H MATHUTHBIE SIBJIEHUS

Inexmpuzayusi men. JIBa popa sIEKTpUUYECKUX 3apsanoB. BzaumoneiicTBue
3apsHKEHHBIX TEJL.

DnekTpuueckoe none. Ilpunyun cynepno3uyuu dneKmpuyeckux nosaeu (Ha
KawecmeeHHOM YPoa8He).

Hocumenu snekmpuueckux 3apsioos. DnemMeHmapuslii 1eKmpuieckuil 3apso.
Cmpoenue amoma. IIpOBOTHUKH U TUDJICKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsja.

DJIEKTPUUECKUI TOK. Ycnosus cywecmeosanusi 31eKMpU4ecko2o mokKd.
HNcTouHrKU TMOCTOSHHOTO ToOKa. JIeMCTBUSI AJIEKTpUUYECKOro TOKa (TEIIoBOE,
XUMHYECKOE, MAarHUTHOE). DIeKmpuiecKutl mox 6 HCUOKOCMX U 2A3dX.

Pabora ®u MONIIHOCTH dJEKTpUUECKOTO Toka. 3axon Jlwcoyis—/lenya.
Onekmpuveckue yenu u nompeobumenu INEKMPUHUECKOU OdHepeuu 6 Ovlmy.
Onektpuueckas uenb. Cuila Toka. DiekTpuueckoe HampsikeHue. ConpoTUBIEHUE
NpOBOAHUKA. YOoenvHoe conpomusnenue sewjecmea. 3akoH Oma Jisi ydacTKa LIETIH.
[TocnenoBaTenbHOE W MapajuieIbHOE COCAMHEHHE MPOBOJAHUKOB. Kopomkoe
3aMuIKaHue.

[TocTossHHBIE MarHuThl. B3anmoaelcTBUE TOCTOSIHHBIX MarHuToB. Macnummoe
none. Macnumnoe none 3emnu u e2o 3nauenue 0. sHcuznu Ha 3emae. Onvim Ipcmeoa.
Maenummnoe none sanexkmpuuecko2o moka. I[lpumenenue 31eKkmpomacHumMo8 8 mexHuxe.
leticmeue mMacHUMHO20 NOas HA NPOBOOHUK C MOKOM. IDIeKmpoosueameln
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nocmosanno2o moka. Mcnonvszosanue snekmpoogueameneti 6 MexHUUecKux ycm-
polcmeax u Ha mpaHcnopme.

Onvimur @apaodes. Aesnenue snekmpomacnumuou unoykyuu. Ilpasuno Jlenya.
Onexkmpozenepamop. Cnocobwl noay4eHus 31eKmpuyeckou 3Hepeul. INEKTPOCTaHIIUN
Ha BO30OHOBJISIEMBIX UCTOUYHUKAX YHEPTHH.

Hemoncmpauuu
DJIeKTpuU3aLus Tell.

JIBa pojia 3JIEKTPUUECKUX 3aPsJI0B U B3aUMO/ICHCTBUE 3aPSHKCHHBIX TEJ.
Y CTpOUCTBO U AEUCTBUE JIEKTPOCKOIIA.

DnekTpocTaTuyecKasi MHIyKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpOBOIHUKH U AUDIEKTPUKH.

MopenupoBaHue CUIOBBIX JTUHUM AJIEKTPUUECKOTO MO,

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeHlCTBHUS DIIEKTPUUECKOTrO TOKA.

10. DOnexTpuyecKuil TOK B KUAKOCTH.

11. Ta30BbIil pa3ps.

12. HM3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13. U3mepenHue >MeKTPUIECKOTO HANTPSDKEHUS BOTBTMETPOM.

14. PeoctaT u Mara3uH CONPOTUBIICHUM.

15. BzauMojeiicTBHE MNOCTOSIHHBIX MAarHUTOB.

16. MopenupoBaHue HEBO3MOKHOCTH pa3/IeJeHUs MOJOCOB MarHUTA.

17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.

18.  OmmiT Dpcrena.

19. MarnuTHOE MoJje TOKa. DIEKTPOMAarHuT.

20.  [le#icTBHE MarHUTHOTO TOJIS HA TIPOBOJAHUK C TOKOM.

21.  DnexkTpoaBUraTesb MOCTOSIHHOTO TOKA.

22. HUccnemoBaHue SIBICHUS IEKTPOMArHUTHOW WHTYKIIHH.

23.  OmnpiTel @apajnes.

24. 3aBHCHMOCTH HAIMPABICHUS WHAYKIIMOHHOTO TOKA OT YCJOBHH €ro
BO3HUKHOBEHUSI.

25.  DIeKTporeHepaTop MOCTOSSHHOTO TOKA.

Dponmanvhole 1a00pamopHsvie padbomvl U ONbINbL

CoNooabwdE

1. OneITBl 1O HAOJIOMCHUIO JJICKTPHU3AMKM T MHAYKIUMEH W IpHu
COIPUKOCHOBEHHH.

2. HccnenoBanue OEHCTBUSA DIEKTPUYCCKOTO IOJS HA IMPOBOAHHUKH H
JTUDJICKTPUKH.

3. CoOopka u mpoBepKa padOThI IIEKTPHICCKOM IS ITOCTOSHHOTO TOKA.

4, M3mepenue v peryImpoBaHue CHIIBI TOKA.

5. W3mepenue U peryJIupoBaHre HAIPSKCHHS.

6.  Uccreoosanue 3asucumocmu Cuibl MoKa, UOYWe20 4epes pesucmop, om

CoOnpomueerusl peaucmopa U HanpAasitCeHusl Ha pesucmope.
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7. Onvimui, OeMoHCmpupyrowue  3a8UCUMOCD INEeKMPU1ECKO20
COnpomuenenus NnpooOHUKA Om €20 ONUHbL, NIOWAOU NONEPEYHO20 CeYeHUs U

mamepuana.

8.  Ilposepxa npaeuna cnodxcenus HANpAXCEHUU NpU NOCIe008AMETbHOM
COeOUHEHUU 08YX Pe3UCTOPO8.

9.  Ilposepxa npasuna 0na cuivbl moKa Npu NApPAIIelbHOM COeOUHeHUU
Pe3UCMOpPO8.

10. Omnpenenenue pabOTHI DIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OmnpeneneHre MOIMHOCTH JJIEKTPUUYECKOrO TOKA, BBIJCIAEMON Ha
pE3UCTOPE.

12. HUccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIOUKy, OT
HaIpsKEHUS Ha HEH.

13. HccnenoBaHue MarHUTHOTO B3aMMOJICUCTBHUS MOCTOSSHHBIX MAarHUTOB.

14. H3yueHue MarHUTHOTO TIOJSI TOCTOSSHHBIX MAarHUTOB TIIpU  HUX
O00BEIMHEHUY U PA3/CIICHUN.

15. HccnenoBaHue NeHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

16. OmnbIThl, JIEMOHCTPUPYIOUIHNE 3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBUS
KaTYIIIKU C TOKOM U MarHuTa OT CHJIbl TOKA W HalpaBJIEHUs TOKA B KAaTYIIKE.

17. W3yueHue neicTBUS MAarHUTHOIO MOJISL HA MPOBOAHUK C TOKOM.

18.  Uzyuenue pabomwi snekmpoosucametsi.

19. Usmepenne KIIJ] snexTpoaBurarenbHON yCTaHOBKH.

20. OmnpITBl TO HCCIEJOBAHUIO SIBICHUSI DJIEKTPOMATHUTHOW WHIYKIUU:
HcclieIOBaHUE N3MEHEHUM 3HAYCHUS U HAIlPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. MexaHu4yeckue siBJeHH S

Mexannueckoe JBMXeHHE. MarepuanbHas Touka. CuctreMa oTcuéra.
OTHOCUTENIBHOCTh MEXAHMYECKOTO JBIKECHHUS. PaBHOMEpHOE MPSMOJUHEHHOE
nBwxeHue. Hepasnomepnoe npamonuneunoe osudicenue. CpenHsis u MHO8eHHAs
CKOPOCMb mena npu HepagHOMEPHOM OBUINCEHUU.

Yckopenue. Pasnoyckopennoe npamonunetinoe ogudiceHue. (CBOOOITHOE
nageuue. Onvimol [ anunes.

Jluneunas u y2nosas ckopocmu. L{enmpocmpemumenvrnoe yckopenue.

[IepBsiii 3axk0oH HproTona. Bropoii 3akon Herotona. Tpernit 3akoH HeroToHa.
Ipunyun cynepnozuyuu cui.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuia mpenusi CKOAbAHCeHUs, Culd
MpeHUsi NoKos, Opyaue Uobl MpeHUs.

Cuia TsKECTM W 3aKOH BCEMHUPHOTO TSTOTEHHUs. Y CKOPEHHE CBOOOIHOTO
nanenus. [euocenue nianem eokpye Coanya (MC). Ilepseas kocmuyeckas ckopocme.
Hesecomocmo u nepezpysxu.

PaBHOBecue MarepuanbHOW TOUYKH. AOconromHo meépooe meno. Pasnosecue
meepo02o meia ¢ 3aKpenyiéHHolU ocvio epaujeHus. MOMEHT CUIIbl. [lenmp masxcecmu.
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Nmnynec Tenma. Hsmenenue umnyirvca. HMmnyirvc cuivi. 3aKOH COXpPaHEHUS
uMmiyibca. PeaktuBnoe asuxenue (MC).

Mexanudeckas paboTa 1 MOIIHOCTb. PaboTa cuil TSKECTH, ynpy2ocmu, mpeHusl.
Cea3v  oHepeuu u pabomel. IloTeHIMaNbHAs DHEPrUsl Teja, MOJHATOIO Haj
MOBEPXHOCTHIO 3eMIIU. [lomenyuanvhas snepeus cocamou npyxcunsvl. Kunernueckas
sHeprusi. Teopema o Kunemuueckou dSHepeuu. 3aKOH COXPAHEHUS MEXaHUYECKOU

SHEPIUH.

JHemoncmpayuu

1. HabitoieHne MexaHn4ecKoro ABMXKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TNl
OTCYETA.

2. CpaBHeHUE MyTeld W TPAeKTOPUN JABUIKEHUSI OJTHOTO U TOTO XK€ Teia
OTHOCHUTEJBHO Pa3HbIX TEJI OTCYETA.

3. N3mepenne ckopoCcTr U yCKOPEHUS MTPSMOJIMHEUHOTO IBUKEHUS.

4. HccenenoBanne npu3HaKkoB PAaBHOYCKOPEHHOI'O JIBUKECHMUS.

S. Halntonenue nBrxkeHus Teia no OKpy>KHOCTH.

6. HaGmroneHne MexaHMUYECKHUX SIBJICHUM, NPOUCXOAAIIUX B CHCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

1. 3aBUCHUMOCTh YCKOPEHUS TeJla OT MAcChl Tella U JIEUCTBYIOUIEH HA HETO
CHJIBI.

8. Halnronenue paBeHCcTBa CHII TPU B3aUMOJEHCTBUU TEN.

Q. N3MeHeHue Beca Tefla pu YCKOPEHHOM JABUKEHUH.

10. Ilepenava mmmyibca Mpy B3aUMOJACHCTBUU TEJL.

11. TIpeoOpa3zoBanHwus SHEPTUH MPU B3aNMOJICHCTBUH TEJL.

12. CoxpaHeHHe UMITYJIbCA IPU HEYIIPYTOM B3aUMOICHCTBUMU.

13. Coxpanenue umnyJsbca npu abCONIOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HaGnroneHue peakKTUBHOTO JIBH)KCHUS.

15. CoxpaHeHne MEXaHUYECKOW SHEPTUU IPU CBOOOIHOM NaJACHHH.

16. CoxpaHeHHMEe MEXaHMYECKOW OHEPrMM TPU JBIKEHUU Tela O]
JNEUCTBUEM IIPYKUHBI.

@ponmanvrsvle 1a00pamopHvle padOmMvl U ONBINLbL

1.  Koucmpyuposanue mpakma 0jisl pazeoHa u OaibHeuule20 pagHoMepPHO20
OBUIICEHUS ULAPUKA UNU TNETIeHCKU.

2. OmnpeneneHne cpeaHeld CKOPOCTH CKOJIBKEHUsS OpycKa WM JBHOKEHUS
LIapUKa 110 HAKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHne yCKOpeHus Teia Npu paBHOYCKOPEHHOM JIBUYKEHHUH 10
HAKJIOHHOH TUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
IBYKCHUH 0€3 HadaIbHOW CKOPOCTH.

5. HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIIBI
HOPMAaJILHOTO JIaBJICHUSI.

6. Onpenenenre kodpduiMeHTa TPEHUS CKOJIbKEHHUS.

7. Omnpenenenne KECTKOCTH MPYKUHBI.
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8. Omnpenenenre pabOThl CUIIBI TPEHUS TP PABHOMEPHOM JBUKEHUU Tella
10 TOPU3OHTAIBHON MOBEPXHOCTH.

9. Onpenenenne pabOThl CHJIBI  YIOPYrOCTH MpU  MOABEME Ipy3a
C MCMOJIb30BaHNUEM HEMOJIBUIKHOTO U TTOJABMYKHOTO OJIOKOB.

10. U3yueHue 3aKkoHA COXpAHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue Ko/j1e0aHUSA U BOJTHbBI

KonebarensHoe aBukeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: MEPHO/,
4acToTa, aMIUTUTyaa. Mamemamuueckuii u npyscunnvii maamuuxu. lIpeepawenue
9HepeUuU npu Ko1ebameibHOM OBUNHCEHUU.

3aryxaromue konebanus. Beinyxaenusie konebanus. Pesonanc.

Mexanuveckue BoJHBL CBONCTBAa MEXaHUYECKHX BOJH. [IpodonvHble u
nonepeynvie 8OaHbl. /[MUHa 80HbL U CKOPOCMb €€ pacnpocmpanerus. Mexanuueckue
80/IHbL 8 MBEPOOM meile, ceticmuyeckue goanvl (MC).

3ByK. I pomxocmub 38yka u gvicoma mona. Ompadicenue 38yka. Ungpazeyk u

VILIMPA3EYK.

Hemoncmpayuu

1. HaOmronenne xoseOaHuii Tel 1104 AE€HCTBHEM CHIIBI TSKECTHA M CHJIBI
YIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

3. Halnronenue BIHYKIAEHHBIX KOJ€OaHUI U pe30HaHCA.

4. PacnipocTpaneHnue npo10IbHBIX U MOTIEPEYHBIX BOJIH.

5. Habmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTUYECKHI1 pe30HaHC.

@ponmanvrvle 1a60pamopHvle padomsvl U ONbIMb

1. Ompenenenre dYacTOThl W TEpHOJa KOJEOAHWUN MaTeMaTUYECKOTO
MasiTHUKA.

2. Onpenenenre 4acTOThl U MEpUOJa KOJCOAHUN MPYKUHHOIO MasiTHUKA
(271eKMpPOHHAA OeMOHCMPAYUL).

3. UccnenoBanue 3aBUCUMOCTH MEPUO/ia KOJeOaHUM MOIBEIIIECHHOTO K HUTH
rpy3a OT JJIMHbBI HUTH.

4. WccnegoBanne 3aBUCUMOCTM — Mepuoja  KoJieOaHUM  MPYKUHHOTO
MasTHUKA OT MacChl I'py3a (2J1eKMPOHHAA 0EMOHCMPAUUA).

5. [IpoBepka HE3aBUCUMOCTH Meproia KoieOaHuii rpy3a, MOABEIIEHHOTO K
HUTH, OT MACChI Ipy3a.

6. OnbITEL, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh TMEpHOJA  KOJeOaHUH
MPY>KUHHOT'O MasATHUKA OT MAcChl Tpy3a U )KECTKOCTH MPYKUHBL.

1. N3mepenne  yCcKOpeHHST  CBOOOAHOTO  TAJCHUS  (91eKMpOHHAA
demoHcmpayusi).

Pa3znen 10. DiieKTpOoMarHuTHOE 10JI€ U 3JIEKTPOMArHUTHbIE BOJIHBI

DJIECKTPOMAarHUTHOE  TIOJIE. DJIEKTPOMArHUTHBIE BOJIHBI. Csoticmesa
anekmpomacHumuolx 60aH. Illkana snexmpomacnumusix 60aH. HcnonvzosaHue
INEeKMPOMACHUMHBIX 8OJIH OJ151 COMOBOLL CEA3U.
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DJIEKTpOMAarHuTHas npupoja ceta. CKOpocTh cBeTra. BoiHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu

1. CBOMCTBA 2EKTPOMATHATHBIX BOJIH.

2. BosHoBEIE CBOMCTBA CBETAa.

@Dponmanvhsle 1abopamopnvie’ pabomet u onvimut’

1. N3yyeHrne CBOWMCTB 3JJIEKTPOMATHUTHBIX BOJH C TOMOULIBIO

MOOUIBLHOTO TenedoHa.

Pa3nen 11. CBeToBbIe ABJICHUSA

JlyueBast moniens cBeta. crounvku cBeta. [Ipsamonunetinoe pacnpocmparenue
ceema. 3ammenusi Connya u Jlynvi. OTpaxkeHnue cBera. [lnockoe 3epkano. 3akoH
ompascenus ceema.

[Ipenomnenue cBera. 3akoH TMpeaoMiieHUs cBeTa. [lonnoe 6HympeHHee
ompadxcenue ceema. Hcnonvzosanue nNONHO20 GHYMPEHHE20 OMPAXNCEHUs 8
ONMUYeCKUx c8emo8ooax.

Jlunza. Xom myweit B nuH3e. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). Inaz kax onmuueckas cucmema. bauzopyxocms u
0AIbHO30PKOCHD.

Paznoowcenue 6enoco ceema 6 cnekmp. Onvimul Hviomona. Cnoowcenue
CNEeKMpaIbHbIX YEEMO8.

Hemoncmpayuu
[IpsiMosiMHEHOE pacIpOCTPAHEHHUE CBETA.

OtpaxxeHue cBera.

[Tonydenue n3006pakeHUM B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue cBera.

Onrtuyeckuii CBETOBO/I.

Xon yuel B coOuparolei JuH3e.

XOoJI Iy4der B pacCEeUBAIOIIEH JINH3E.

[Tonyuyenue n300pa>keHui ¢ MOMOUIBIO JUH3.

[Tpunnun neicTBusa Qoroamnmapara, MUKPOCKOIA U TE€JIECKOIIA.
10. Mopaensb rnasza.

11. PaznoxeHue 0en0oro cBera B CIEKT.

12. Tlomyuenue 6e0ro cBETa MPHU CIOKEHUN CBETA PA3HBIX 1[BETOB.
@ponmanvuvle 1a60pamopHvle padomsvl U ONbIMb

©CoNoGakwWNE

1. WccnenoBanne 3aBUCUMOCTH yTila OTPAXEHUSI CBETOBOTO JIiy4da OT YIJia
NaJCHMSI.

2. N3yuenune xapakTeprucTUK H300paXeHUS TIPEeIMETa B TIFIOCKOM 3epKaJle.

3. HccnemoBanue 3aBUCHMOCTH YTJIa MPEJIOMIICHUS CBETOBOT'O JIyda OT yTJia
MaJieHUs Ha TPAHUIIE «BO3TYX—CTEKIIO).

4. [Tomyuenue n300pakeHui ¢ MOMOIIBIO COOUPAIOIIEH JTUH3BI.

5. Omnpenenenne GOKYCHOTO PACCTOSIHUS U ONTHYECKON CHITBI COOMparoIe

JIMH3BI (21€KMPOHHASA OEMOHCMPAYUUSL).
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6. OmnbBITEI O PAa3JI0KEHUIO OEJI0oro CcBeTa B CIHCKTP (271eKmpoHHAA
oemoncmpayusi).

7. OMBITEI O BOCIPUATHIO I[BETA MPEIMETOB MPU WX HAOIIOJCHUU UYepe3
[IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUSI

Onvimol Pezepghopoa n mnanerapHas monaenb atoma. Mojens aroma bopa.
HUcnyckanue u nocnowjenue ceema amomom. Keanmoi.

PannoaktuBHOCTh. Anvha-, bema- u eamma-uznyyenus. CTpOeHHUE aTOMHOTO
anpa. Hyknonuas mooens amomnozo aopa. Mzomonul. Paouoakmueénsle npespaujeHusl.
Ilepuoo nonypacnaoa amomuwix sioep.

SnepHbie peakiuu. 3aKOHbI COXpPAaHEHHUs 3apsSAOBOTO W MAaCCOBOTO YHCEN.
Pearxyuu cunmesa u oenenust soep. Ucmounuku snepeuu Conanya u 36é30 (MC).

SAnepnast sHepreTuka. /Jlericmeus paouoaKmMueHbiX U3LYYEeHUNl HAd HCUBble
opeanuzmwvi (MC).

Jlemoncmpayuu

1. CrexTpbl U3Ty4EHUS U TOTJIONICHUS.

2. CriexTpbl pa3IMYHbIX ra30B.

3. CnekTp Bogopo/a.

4, Habmronenue TpekoB B kamepe BuiibcoHa.

S. PaboTa cuéTunka HOHU3UPYIOIINX U3ITyUECHHM.

6. Perucrpatius u3inyueHus NIpupoAHBIX MUHEPATIOB U MPOIYKTOB.

DponmanvHovle 1a00pamopHsvie padbomuvl U ONbINbL

1. WccnenoBanue TpeKOB: U3MEPEHUE DHEPTUU YACTHUIIBI MO TOPMO3ZHOMY
nyTH (1o ¢poTorpadusim) (21eKmpoHHaAA 0eMOHCMPaYU).

2. N3mepenne paarnoakTHBHOTO (POHA (2/1eKMPOHHAA O0eMOHCHPAUU).

IHoBTOpHTEILHO-0000IAIOIIIMIA MOLYJIb

[ToBTOpUTENBHO-00001IAIOINN MOYJIb NIPEAHA3HAUEH JUIsl CUCTEMATHU3ALUU U
000011IeHHs] TPEAMETHOTO COAEPKAHUS U OMBITA ACSITEIIBHOCTH, IPUOOPETEHHOTO MTPH
M3YUYEHUU BCETO Kypca (HU3UKH.

[Ipy m3yyeHUM AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATENbHOCTH, Ha OCHOBE KOTOPBIX OOECIIEUMBAETCS TOCTHIKEHHE MPEIMETHBIX U
MeTanpeIMETHBIX IUIAHUPYEMBIX PE3YJIbTAaTOB 00y4eHHUs, POPMUPYETCS €CTECTBEHHO-
Hay4Hasi TPaMOTHOCTb: OCBO€HHE HAYYHBIX METOI0B MCCIIEAOBAHUS SIBJICHUMN TPUPOIbI
U TEXHHUKH, OBJIQJICHME YMEHHUSMU OOBACHATH (PUINUYECKUE SIBJICHMS, MPUMEHSS
NOJIyY€HHbIE 3HAHMs, pellaTh 3aJauyd, B TOM UHCIE KAuyeCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMNHATBEHO AESITETLHOCTHBIM XapakTep NaHHOTO pa3zelia pean3yeTcs 3a
CY€T TOTO, YTO y4Yal[Uecs BBIIOJIHAIOT 3aJaHusl, B KOTOPBIX UM IpEAJIaraeTcs:

" Ha OCHOBE TIIOJY4YEHHBIX 3HAaHUN paclo3HaBaTb WU HAY4YHO OOBSACHATH

(du3nyecKkue sIBJICHUS B OKPY Karolel MPUPOE U MOBCEIHEBHON KU3HH;
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" JCIIOJB30BaTh MOJI PYKOBOJACTBOM MeAarora Hay4yHble METOIbl MCCIIEIOBAHUS
busndeckux SBICHUN, B TOM YHUCIE JUISI TPOBEPKH TUIOTE3 M TMOJIYYCHHS
TEOPETUYECKUX BBIBOJIOB;

" OOBSCHATH C OMOPOM HA JUAAKTUYECKUNM MaTepuan IMocie OOCYXKIEHUS C
NeJaroroM Hay4yHble OCHOBBI Ham0oJiee BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HampuMep, MNPAKTUUYECKOTO  HCHOJIb30BAHUS  PA3TUUYHBIX
VMCTOYHUKOB SHEPTrMM Ha OCHOBE 3aKOHA MPEBpAIICHUS U COXPAHEHUS BCEX
W3BECTHBIX BUJIOB SHEPIUHU.

Kaxxnast u3 TeM gJaHHOTO paszena BKI0YAET IKCIEPUMEHTAIbHOE UCCIIEI0BaHUE
0000111al01Iero xapakrepa Ha yCMOTpPEHUE MeAarora u mnpu ero nomourd. Paznen
3aBEpIIACTCA MPOBEICHUEM JIUArHOCTUYECKOM U OLIEHOYHOM paboThl 3a Kypc
OCHOBHOM IIKOJIBI.

HpI/IMeprle KOHTPOJbHO-USMEPUTECIILHBIC MaTCPHAJIbI

[IpoBeneHne OIEHKH JTOCTHKEHUHN IUIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHUS
y4eOHOTO MpeIMeTa MPOBOIUTCSA B JOpME TEKYIIETO U PyOSKHOTO KOHTPOJISI B BUJE
KOHTPOJIBHBIX PadoT.

7 kaacc

Konmponvnasa paboma Ne I no teme «llepBoHauanbHble CBEJEHUSI O CTPOCHUU
BEIIECTBAY

Koumponvnasa paboma Ne 2 no teme «Macca, III0THOCTb, 00bEM.

Koumponvnas paboma Ne 3 no teme «CHIIbI B IPUPOIC».

Konmponvnas paboma Ne 4 o reme «JlaBneHnue».

Hmoeosas nposepounas paboma.

8 kiacc

Bxoonas nposepounas paboma.

Koumponvnas paboma Ne 2 o teme «TemnoBbie IBIESHUSY.

Konmponvnas paboma Ne 3 no TeMe «ArperaTHble COCTOSIHUS BEIIECTBAY.

Koumponvnas paboma Ne 4 no teme «Onekrpudeckuil Tok. HampsoxeHuey,
«Conportusnenue. CoelMHEHNE TPOBOTHUKOBY.

Konmponvnaa paboma Ne 5 no teme «PaboTa U MOUTHOCTh 3JIEKTPUYECKOTO
TOKay, «3akoH xoyins —Jlenuay.

Hmoezosas nposepounas paboma

9 kiace

Bxoonas nposepounas paboma.

Konmponvnaa paboma Nel no teme «3aKOHBI ABMXKEHUSI U B3aWMOJICHCTBUS
TEI».

Konmponvnas paboma Ne 2 no teme «MexaHn4eckue KoJieOaHUs U BOJTHBI.

Koumponvuas paboma Ne 3 o teMe « INEKTPUIECKUE U MATHUTHBIC SIBICHUS.

Koumponvnaa paboma Ne 4 o teme «CTpoeHre aToMa U aTOMHOTO SJIpay |
«Ctpoenue u 3Bostonus BeeneHHony.

Hmozcosas nposepounas paboma.
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I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«OU3NUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHHMA

JIMUHOCTHBIE PE3YJbTATDI:

MOTHBAIMS K 00yUEHHIO U LIeJICHANPaBICHHON TO3HABATEIbHON ACSITEIbHOCTH;

YCTaHOBKAa Ha OCMBICIIEHUE JMYHOTO OINbITa, HAOMIOJEHUHN 3a (U3NYECKUMU
AKCIIEPUMEHTAMH;

YCTaHOBKAa HAa OCMBICJICHHE PEe3yJIbTaTOB HAOIIOJCHUM 3a MPUPOIHBIMU U
TEXHOTEHHBIMU SIBICHUSMH C MO3ULIUNA (PU3NYECKUX 3aKOHOB;

CIIOCOOHOCTh OIICHMBATh MPOUCXOJAIINE W3MEHEHHUS U UX TIOCIEICTBUS;
(bopMyIMpPOBATh U OIIEHUBATH PUCKHU, (HOPMHUPOBATH OIIBIT;

MOBBIIIICHHE YPOBHS CBOEW  KOMIIETEHTHOCTH 4Ye€pe3  MPaKTHUECKYIO
JEeSTeNbHOCTD (ITPU COBMECTHOM BBIMOJIHEHUH Ja00PAaTOPHBIX MPAKTHUYECKUX padoT);

yMEHHUE pa3linyaTh y4yeOHbIE CUTyalluu, B KOTOphIX yyammiics ¢ 3[1P moxer
NEHUCTBOBAaTh CAMOCTOSITENbHO, W CHUTyallMHd, TAE€ CJEIyeT BOCIOJIb30BaThCSA
CIpaBOYHOM MHGOPMALIMEH U JPYTUMHU BCIIOMOTATEIbHBIMHU CPEJICTBAMU,

CIIOCOOHOCTh MPUHUMATH PEIIEHHE B KU3HEHHOM CHUTyallUM Ha OCHOBE
NepeHoca IMONYYeHHbIX B Xo0A€ OOydeHHs (U3NYECKUX 3HAHUW B aKTyaJbHYIO
CUTYAIIHIO;

CHOCOOHOCTh ~ COOJIIOaTh B IOBCEAHEBHOM KU3HM [paBWJIa JUYHOU
0€30MacHOCTH Ha OCHOBE MOHMMaHUs (PU3UYECKUX SBICHUNW U 3HAHUS 3aKOHOB
busuKy;

yMEHHE KPUTUYECKU OIICHMBATh MOJYYCHHYIO OT coOeceHrnKa MH()OpPMAIHNIO,
COOTHOCS €€ CO 3HaHUEM (PU3HUYECKUX 3aKOHOB;

CIIOCOOHOCTH MEpelaTh CBOM COOOpaKEHUs, YMO3AKIIOUEHUS TaK, YTOObI OBITh
MOHSITHIM JIPYTUM YEJIOBEKOM;

a/JIeKBaTHOCTh TOBEJIEHUS OOYYaroIIerocss ¢ TOYKU 3PEHUsl OMACHOCTH WIU
0€30MacHOCTH I ce0sl WU 1JIS1 OKPY KaIOIUX;

yBa)XEHUE K TPYIY U pe3ysibTaTaM TPYy10BOM JeSTEIbHOCTH;

yrayOieHne TMpeACTaBICHUH O IIeJIOCTHOM KapTHHE MHpa Ha OCHOBE
IPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYUHBIX 3HAHUN U MPAKTUYECKUX YMEHUH.

METAINPEAMETHBIE PE3YJIBTATBI

Oesnaoenue yHuGepcaibHbIMU YUEOHBIMU NO3ZHABAMETbHBIMU OCUCMGUAMU:

BBISIBJISATH IPUYHMHBI M CJICCTBUS MIPOCTHIX (PH3NYSCKUX SBJICHUI;

OTpeaCIIATh (PU3UUECKUEe MOHATHUSA, CO3/1aBaTh 000OIICHUS, YCTAaHABINBATh
aHAJIOTUH, KJIaCCU(PHUIIMPOBATh, CAMOCTOSATEILHO BHIOMPATh OCHOBAHHS U KPHUTECPUU
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JUTsL Kaccu(UKalm, UCTIOb3Ysl CIIPABOYHYIO0 MHPOPMAIIUIO U OMUPASCh HA aITOPUTM
y4EOHBIX JEHCTBUH;

YCTAaHABJIMBAaTh PUYUHHO-CJICJACTBEHHbIC CBSI3U, CTPOUTH JIOTUYECKOE
paccykJeHue, yMmo3akitoueHrue (MHAYKTUBHOE, IeTyKTUBHOE, IO aHAJIOTUH) U JIeNIaTh
BBIBO/IbI T10]1 PyKOBOJICTBOM I1€/1arora;

UCKATh WJIA OTOMpPaTh MH(POPMALMIO WIHM JaHHBIC W3 UCTOYHUKOB C yUETOM
peJI0KEHHON yueOHOM 3a/1auM U 3aJIaHHBIX KPUTEPUEB.

CO3/1aBaTh, MPUMEHSITH U TIPEOOPA30BBIBATH 3HAKA M CHMBOJIBI, MOJICITA M CXEMBI
JUTSI petieHus1 y9eOHbIX U TO3HABATENbHBIX 33/1a4;

C IOMOIIBIO TI€JIarora I CaMOCTOSITEIbHO TPOBOJIUTH OIBIT, HECIOKHBIN
AKCTIICPUMEHT I10 YCTAaHOBJICHUIO OCOOCHHOCTEH (PU3NUECKOTO 0OBEKTA MU SBIICHUS,

peoOpa3oBbIBaTh MH(OOPMAIIUIO U3 OJTHOTO BUJA B IPYTroi (Ta0IuIly B TEKCT U
np.);

yCTaHABIMBATh B3aMMOCBS3b (PU3WYECKUX SIBIICHUN W MPOIECCOB, UCIIOIB3YS
AITOPUTM YYCOHBIX TEeHCTBUH.

Osnaodenue YHUGEpCanbHbIMU yueoHbIMU KOMMYHUKAMUBHbIMU
oelicmeuamu:

OCO3HAaHHO HCIIOJIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUM C 3ajauei
KOMMYHUKAIUH ISl BBIPAXKEHUS] CBOMX MBICIIEH M MOTPEOHOCTEN JUIsl TUTAaHUPOBAHUS
CBOEH JeSITEIIbHOCTH;

OpraHU30BbIBATH y4eOHOE B3aUMOJICHCTBHUE B TpyIIE (OMpeaesaTh 00IIue IeNH,
pacnpenensiTh poju, 10roBaprUBaThCs APYT C APYTOM U T. 1.).

LEJICHANPABICHHO UCIIO0JIb30BaTh nH()OPMAITMOHHO-KOMMYHHUKATHBHBIC
TEXHOJIOTMH, HEOOXOJMMBIE JUIsl PEIICHHS Y4eOHBIX M MPAKTUYECKUX (PUINYECKUX
3azay;

OpraHU30BbIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JCSITEIBHOCTH C
YUMTEJIEM U CBEPCTHUKAMH B IIPOLECCE 3aHITHA (PUNKOM.

Osnadenue ynugepcanbHolMu YUeOHbIMU PeZYIAMUGHBIMU OCUCHEUAMU:

MOHUMATh LEJIN €CTECTBEHHOHAYYHOTO OOYy4YEeHUSs, CTaBUTh U (POPMYIIUPOBATH
1Tt ceOst HOBBIE 3a71a4M B yueOe U MMO3HABATEIHbHOU JIEATEITLHOCTH,

oOHapyxuBaTh U (OPMYIUPOBATH Yy4eOHYIO MpPOOJieMy, OMpPENENsTh IIelb
y4eOHO eI TeIbHOCTH;

CaMOCTOSITENIbHO WJIM C MOMOUIBIO YUWTEIS IUJIaHUPOBATh MYTH AOCTHXKEHUS
nened B (U3MUYECKUX SKCIEPUMEHTAaX, B TOM YHUCIIEC ajJbTepHATHBHBIC, OCO3HAHHO
BBIOMpPATh HanOosee 3PPEeKTUBHBIE CIIOCOOBI PEIIEHUsT YUEOHBIX U MMO3HABATEIbHBIX
3a/1ad;

COOTHOCHUThH CBOU MPAKTUYECKHUE JCHUCTBUS C IUIAHUPYEMBIMU PE3yJIbTaTaMH,
OCYILIECTBJISITh KOHTPOJIb CBOEH JEATEIbHOCTH B MPOLIECCE JOCTHKEHUS Pe3ysbTaTa,
OIpeNeNsaTh CocoObl NEUCTBUI B paMKaxX MPEAOKEHHBIX YCIOBUWA M TPEOOBaHMM,
KOPPEKTUPOBATh CBOU JEHCTBUS B COOTBETCTBUH C N3MEHSIOLIEHCS CUTYaIlUEH;

NPaBUJIBHOCTh  BBIOJHEHHS ~ DKCIEPUMEHTAIbHOM  ydeOHOM  3ajaud,
COOCTBEHHBIC BO3MOYXHOCTH €€ PEIICHUS;

BIIaJICHUE OCHOBaMHU CAMOKOHTPOJSl, CaMOOLEHKH, MPUHATHS PEIICHUN U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOpA B yUeOHOH M MO3HABATEIbHON e TEIBHOCTH;
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JaBaTh aJI€KBaTHYIO OIEHKY CUTYAaIlMHU U IIpeAJiarath IJIaH €€ U3MEHEHHUS;
NPEeABUAECTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEHICHUH Y4eOHOM
3a/lauu;
0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

NPEAMETHBIE PE3YJIBTATBI

TpeGoBaHusl K NpeIMETHBIM Pe3yJbTATaM OCBOCHHMS y4eOHOI0 mpeamera
«Pu3nka», pacnpenejeHHbIe 10 roxaM 00y4eHus

Pesynbrartel mo rogam (opmMyJIupyrOTCS MO NPUHUUIY J00aBIEHUS HOBBIX
PE3YNBTATOB OT rojia K roAy (pe3yapTaThl O4€PEAHOrO oA 10 YMOIYAHHUIO BKIOYAKOT
pe3ynbTaThl MPEABIAYIIUX JIET).

7 KJIIACC

[IpenmeTHble  pe3yibTaThl Ha 0a30BOM  YpPOBHE JIOJDKHBI — OTpakaTh
c(hOpMHUPOBAHHOCTH y 00YUAIONTUXCS] YMECHHIA:

— OpHUEHTUPOBATHCS B MOHATUSIX W ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
dbu3nyeckue W XHMHYECKUE SIBJICHUS; HAOJIOJICHUE, DKCICPUMEHT, MOJECIb,
TUINO0Te3a; CIWHMIBI (U3MYECKUX BETUYMH; aTOM, MOJIEKYJa, arperaTHbIe
COCTOSIHMSI BellecTBa (TBEpAOE, >KUIKOE, Tra3000pa3HOE); MEXAHUYECKOE
JBIDKEHHE (PAaBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSMOJIMHEHHOE), TpaeKTopusl,
paBHOCHUCTBYIOMIAsA CHIL, iepopmarius (ynpyras, iIacTUYecKas), HeBECOMOCTb,
COOOIIAOIINECS COCYbI, C OMIOPOH HA AUAAKTUUECCKUN MaTepuall

— paznuuath sBiaeHus (Auddy3us; TEmIoBOoe IBUKEHHE 4YaCTHUI[ BEIIECTBA;
PaBHOMEPHOE JBUYKECHUE; HEpPaBHOMEPHOE JBUYKECHUE; UHEpLUS;
B3aUMOJICUCTBUE TEN;, pPABHOBecUe MBEPOLIX Mel C 3AKPENEHHOU OCbIo
epawjeHus; nepeaavya JaBJICHUS TBEPABIMH TENAMH, XKUJKOCTSIMU U Tra3aMu;
aTMoc(epHOe JaBieHUE; TUIABaHUE TEJ; MPEBPAICHUS] MEXaHUUECKOW YHEPTUN )
M0 ONUCAaHUID UX XapPaKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE, MOCJE MPEIBAPUTEIHHOTO
00CYXKIEHHUS C TIEJarorom;

— pacrio3HaBaTh MPOSBIICHUE W3YUYEHHBIX (DU3UYCCKUX SBICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4ucie (U3nYecKue sIBJICHUSI B MPUPOJIC: TPUMEPHI JIBHKECHHUS C
Pa3IMYHBIMA CKOPOCTSIMM B JXKMBOM M HEKHWBOU IPUPOAE; NEHUCTBUE CHIIBI
TPEHUS B MPUPOJIC U TEXHHUKE; BIMSHUE aTMOC(EPHOTO JaBJICHUS] HA KUBOU
OpraHu3M; IIaBaHWE PbIO; pblYard B TeJie YEJIOBEKa; IMPHU 3TOM MEPEBOJIUTH
MPaKTUYECKYI0  3ajadyy B yueOHYI0,  BBIACHATh  CYIIIECTBEHHBIC
CBOMCTBA/TIpU3HAKU (DU3UUYECKUX SIBJICHUI C MOMOIIBIO NIEarora;

— ONUCHIBaTh M3YyYCHHBIE CBOMCTBA Tel U (PU3UYECKUE SIBJICHUS, MCHOJb3Ys
bu3nvecKkue BeMMYMHBI (Macca, 00BhEM, MIOTHOCTH BEIIECTBA, BPEMsl, MYyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tella, Chila
TpeHusi, aBjieHue (TBEPAOro Tesa, KUJKOCTH, ra3a), BHITAJIKUBAIOIIAS CHUJIA,
MeXaHH4YeCKas padoTa, MOITHOCTD, IICUO CHIJIbI, MOMEHT CHJIbI, KOO(PDUIIUCHT
MOJIE3HOTO JIEHCTBUSI MEXaHU3MOB, KWHETUUECKasl U TTOTCHIIUAIbHAS SHEPIHs) C
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OTOpOM HAa CXeMy; TP ONHCAHWH PACKPHIBATh (PU3WUYECKHA CMBICI
UCIIOJIB3yEMbIX BEITMYMH, UX 0003HAUYCHHS U €AUHUIIBI (PU3NUYECKUX BEITUYHH,
Haxooums Gopmynvl, césa3vléarOujue OaAHHYI0 QU3ULECKYI0 8eIUUUHY C OPYeUMU
BeIUUUHAMU, CMPOUMb 2PAPUKU  UZVYEHHBIX 3asUCUMOCMeEl  UUYECKUX
gesiuyUH C OTIOPON Ha AUJIAKTUUYECKUN MaTepHalt;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUYECKUE SIBICHUS U MPOIECCHI, UCIONbB3YS
MpaBuja CI0XKEHUS CUJl (BIOJb OJHOW MpsiMoi), 3axon I yka, 3axkou Ilackans,
3axoH Apxumeoa, npasuno pagHogecus pviuaza (010Ka), «3010Mmoe Npasuiox»
MeXauuku, 3aKOH COXpPaHEHHMs MEXaHWYECKOW SHEpruu; MpH 3TOM J1aBaTh
CJIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA H 3aNUCHIBAMb €20 MAmeMamuyeckoe
8bIpadceHue noo pyKo8oOCmMEoM nedazo2a ¢ 00cyicoeHuem niana pabomol,
OOBSACHATHh (PU3UYECKUE SBICHUS, TIPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa: P MOMOIIIH
reJarora BEISBIISATh MPUIMHHO-CIICACTBEHHBIC CBS3HM, CTPOUTH OOBSICHCHHE W3
1—2 noruyeckux maroB ¢ omopou Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemaTh TUIIOBBIE PAcUYETHBIE 3aJa4d B |IEMCTBHE C OMOpPOM HA AITrOPUTM,
MIpEeBAPUTEIIHLHO PA300PAHHBIA COBMECTHO C IEaroroM, UCIOJIb3Ysl 3aKOHbBI U
dbopMyIibl, CBsI3bIBaIONINE (PU3NUYECKHE BETUYMHBI: HA OCHOBE aHAIN3a yCIOBHS
3aJlauu 3aMHuChIBATh KPATKOE YCIOBHUE, TIOJICTABIATh (PH3NYECKHUE BEIUIUHBI B
dbopMyabl UM TOPOBOAUTH PACUETHI, HAXOAWTH CIPABOYHBIC JIAHHBIE,
HEOOXOIUMBIC ISl PEIICHUs 3a]a4, OIEHUBATh PEATUCTHUYHOCTh MOTYyYECHHOU
(hbU3UUECKON BETUUMHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU TTOMOIIN (PU3HYECKHUX
METOJIOB TOCJE MPEABAPUTEIBHOTO OOCYXKACHUS C TIEAaroroM; MpH MOMOIIU
rejjarora B OMMCAHUK UCCJIE0BAHUS BBIICIATH IPOBEPAEMOE MPETOIOKECHHE
(rumote3y), ¢ OHNOpPOM Ha JMJAKTUYECKUMH Marepuan pas3auyarb U
WHTEPIPETUPOBATh TOJYUCHHBIA pPE3yibTaT, HAXOAUTH TOCIE OOCYKIACHUS C
neJaroroM OmMOKHM B XOJIE OIbITA, JIeJaTh BBIBOJIBI 110 €r0 Pe3yJIbTaTaM;

yMETh HAXOJIUTh C UCIOJb30BaHUEM HHU(GPOBLIX 00pa30BaTEIbHBIX PECYPCOB
OTIBITHI TT0 HAOIIOEHUIO0 (DU3UUYECKUX SBJICHUNM WM (PU3UIECKUX CBOWCTB TEIN:
bopMyaMpoBaTh MpOBEpsieMble  MPEANONIOXKEHUs, COOMpaTh  yCTAHOBKY
U3 MPEATI0KEHHOT0 000PYI0BaHUS C ONIOPOI Ha CXEMY, 3alIUCHIBATh XOJ] OMbITA
1 (hOpMYITUPOBATh BHIBOJIBI I10J] PYKOBOICTBOM I€/1arora;

BBITIOJIHATD MPSIMbIE U3MEPEHHUS PACCTOSHUSI, BPEMEHHU, MacChl Tela, 00bEMa,
CHJIBI M TEMIIEPATYPHI C UCIIOIH30BAHNEM AaHAIOTOBBIX W MU(PPOBBIX TPHOOPOB
C OIOPOIl HA aNTOPUTM; 3aMUCHIBATh MTOKa3aHUsS MPUOOPOB € YUETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAWTH COBMECTHO C TIE€AAroroM UCCIEIOBAaHUE 3aBUCUMOCTH OJHOU
(bU3MYECKON BEIMYUHBI OT JAPYTOM C HCIOJIb30BAHUEM IMPSMBIX HW3MEPECHHI
(3aBHCHMOCTH TIyTH PaBHOMEPHO ABMKYIIETOCS Teja OT BPEMEHH JBIIKECHUS
TeNa; CUTbl MPEHUsi CKONbXCeHUs Oom eeca mena, Kaiecmea o00pabomxu
nogepxHocmeti mel U HE3ABUCUMOCMU CUIbI MPEHUs Oom Niowaou
CONPUKOCHOBEHUSI METl, CUNbL YNPY2OCU OM YOIUHEHUS] NPYIHCUHDL,
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BLIMANKUBAIOWEU CUNbl OM 00bEMA NOSPYICEHHOU uacmu mena u om
NIOMHOCIU  HCUOKOCMU, €€ He3a8UCUMOCMU Om HIOMHOCMU mend, Om
2NYOUHbL, HA KOMOPYIO NOZPYHCEHO MeNo, YCIO08Ull NIA8aHUs mel, YCI08Ull
pasHogecusi pvluaza u 610k08); TOJ PYKOBOJCTBOM I€Jarora y4acTBOBaTb B
IUTAaHUPOBAHUM y4eOHOTO MCCJIEOBAHUS, COOMpPATh YCTAHOBKY W BBIIOIHSATH
U3MEpEHHs, CIeAysd TMPEANoKeHHOMY IUIaHy, (UKCHPOBATh PE3YNIbTAThI
MOJIyYEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHJE NPEIOKEHHBIX
TabJUIl ¥ TpaduKOB, IETATh BEIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHMS,
COOTHOCUTh KOCBEHHBIE U3MEpEHUS (U3NYECKUX BEIUYHH (IJIOTHOCTD
BELIECTBA JKUAKOCTU U TBEPAOrO TeJa; CUJIa TPEHUS CKOJIBbKEHUS; JaBJICHUE
BO3/yXa; BHITAJKMBAIOIIAs CHJIA, ACUCTBYIOIIAs HA MOTPYKEHHOE B KUAKOCTD
T€N0; KOA(PQGUIUEHT MOJE3HOTO NEHCTBUS MPOCTBIX MEXaHU3MOB), CIEAys
MPEII0KEHHONW UHCTPYKIMU; TIPU BHITIOJTHEHUH U3MEPEHHH MO PYKOBOACTBOM
nejarora coOMparh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIISTH 3HAUCHUE
MCKOMO BEJMYMHBIL;

coOI01aTh TMpaBuja TEXHUKU O€30MacHOCTU IMpu paboTe ¢ 1adopaTopHbIM
000py10BaHUEM I10CIIE MPEABAPUTEIBLHOIO OOCYXKIEHUS C IIEaroroM;
COIMOCTABJIATh MPUHIMIBI JEHCTBUS NMPUOOPOB M TEXHHYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, TUHAMOMETP, COOOIIAIOIINECS COCY/bl, OapoMeTp, pblyar,
MOJBIKHBIM M HENOJBIIKHBIM OJIOK, HAKJIOHHAs IUIOCKOCTh C OMOpPOM Ha
IUJIAKTUYECKUI MaTepHal;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBHUS U3yUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB MOCIIe NMPEABAPUTEIHHOTO 0OCYKACHHUSI C TIEJar0roM C OTIOPOM Ha UX
omucaHust (B TOM 4YHCJE: TMOAUIMITHUKHA, YCTPOHCTBO BOAOMPOBOJA,
THIPaBIMYECKUN MPECC, MAHOMETP, BEICOTOMED, MMOPIITHEBOM HACOC, APEOMETP),
UCIIONIb3YSl 3HAHMSI O CBOMCTBaX (PU3MYECKUX SBICHUH U HEOOXOJUMbIE
¢busnyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

IPUBOJIUTH MPUMEPHI / HAXOAUTh MHPOPMAIMIO O IpUMEpax MPaKTHUIECKOTO
UCIO0JIb30BaHUs (PM3NYECKUX 3HAHUH B TOBCEIHEBHOM JKU3HU 111 00€CIeUeHU s
0e30macHOCTH MpU OOpalleHnH ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI U COOJIIOJEHUS HOPM HKOJIOTMYECKOTO TOBEIEHUS B
OKpY>KaloIle cpee;

OCYIIECTBIISITH C MOMOIIBIO TIeAarora 0TOOP UCTOYHUKOB MH(GOPMAIIUN B CETH
HHTepHET B COOTBETCTBUU C 3aJaHHBIM IOHWCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS. 3HAaHUM U MyTEM CpaBHEHHS Pa3JIMYHBIX MCTOYHUKOB BBLIETIATH
uH(pOpMaIlMI0, KOTOpas SBIAETCS MPOTHBOPEYUBONM WM MOXKET OBITh
HE/I0CTOBEPHOI;

WCIIOJIb30BaTh TMPH BBHIMOJHEHUH YYE€OHBIX 3aJlaHuil HAyYHO-TIOMYJISIPHYIO
AUTEepaTypy (PU3MUECKOro CoOAep>KaHUs, CIPAaBOUYHBIE MaTEpUajbl, PECYpCHI
cetu  MHTepHeTr; BmageTh NpuUéMaMHM  KOHCHEKTHPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusl HHPOPMALUU U3 OAHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh M0J1 PyKOBOJICTBOM II€/larora ¢ 00CyX/IeHHuEeM IJ1aHa paboThl KpaTKHe
MHCbMEHHBIC U YCTHBIE COOOIICHNUS HA OCHOBE 2—3 MCTOYHUKOB MH(pOpMAINH
buznuecKoro copep kaHus, B TOM YHCie MyOINYHO JeNaTh KpaTKue COOOIICHUS
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0 pe3ysibTaTaX MPOEKTOB WU Y4YEOHBIX HCCIEIOBAHMI; MPU 3TOM TI'PAMOTHO
MCIOJIb30BaTh U3YYCHHBIN MOHSITUMHBIN anmapar Kypca (U3uKd, COTPOBOKIAThH
BBICTYIUUIEHUE MPE3CHTALIEH;

— TpU BBINOJHEHUU YYEOHBIX MPOEKTOB MU HCCIEIOBAHUI MO PYKOBOJCTBOM
nejarora pacrpeieniarb OO0S3aHHOCTH B TpyHne B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CJEOUTh 3a BBIIIOJHECHUEM IUJIaHA JIEWCTBUIA,
aJICKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJAJ B JACATEIBHOCTb TPYIIIIHI;
BBICTpAaMBaTh KOMMYHUKAaTMBHOE B3aUMOJCHCTBUE, YYUTHIBas MHEHHUE
OKPYX AIOIIUX.

8 KJIACC

[IpenmeTHble  pe3yibTaTbl Ha 0a30BOM  YPOBHE JIOJDKHBI  OTPaXKaTh
c(hOpMHUPOBAHHOCTD Yy 00YUAIOLTUXCSl YMEHHUIA:

— OPHUEHTUPOBATHCS B MOHATHUIX M ONEPUPOBATH UMM Ha 0A30BOM YpOBHE: Macca
U pa3Mepbl MOJIEKYJ, TEMJIOBOE IBMKEHHE aTOMOB M MOJIEKYJ, arperaTtHble
COCTOSIHMSI BEIIECTBA, KPUCTALTUYECKUE U aMOpP(HBIC TeJa, HACBHIIICHHBIN U
HEHACHIIICHHBIN T1ap, BIIAXKHOCTH BO3/yXa; TeEMIIepaTypa, BHYTPCHHSIS DHEPT U,
TEIUIOBOM JIBUTATEIIb; 3JIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsifl, JICKTPUUYECKOE
noyie, MPOBOJHUKU M JUDJIEKTPUKH, TIOCTOSHHBIA DSJIEKTPUUYECKUN TOK,
MarHuTHOE TOJIE;

— pa3nuyaTh SBICHUS TOCJIE MPEIBAPUTEIHHOTO OOCYXKIEHUS C IeJarorom
(TemyioBoe pacuIMpeHUe/cKaThe, Terulonepenaya, TelJoBOE paBHOBECHE,
CMavMBaHWe, KaWUIAPHBIC SBIICHUS, WCTApEeHHE, KOHACHCAIHs, TIJIaBJICHHUE,
KpUCTaJUTU3aUs (oTBEpaEBaHUE), KUTICHHE, TerJionepeaaya
(TeTIOPOBOHOCTh,  KOHBEKIMS,  W3JIy4eHHWE);  DIEKTpU3alus  Tel,
B3aUMOJICCTBUE 3apsiioB, JCHCTBUS JJIEKTPUUECKOTO TOKa, KOPOTKOE
3aMBbIKaHUE, B3aMMOJICHCTBUE MArHUTOB, JCHCTBUE MATrHUTHOTO  ITOJIS
Ha TPOBOJAHUK C TOKOM, DJJEKTPOMATHUTHAS WHIYKIMS) TO OIMHCAHUIO WX
XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOUIUX JTaHHOE
(bu3nUecKoe SIBICHUE;

— pacrio3HaBaTh C TIOMOIIBIO TEJarora MPOSBICHUE HM3YUYEHHBIX (HU3MIECKUX
SBJICHUM B OKPY’KaIOIIEM MUPE, B TOM uuciie (pu3ndeckue siBICHUs B IPUPO/IE:
MMOBEPXHOCTHOE HATSKEHUE U KAMWIISIPHBIC SBJICHUS B TIPUPOJIC, KPUCTAJUIHI B
npupoae, usznydenue CoiiHIIa, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HbI,
oOpa3oBaHHME pOCBl, TyMaHa, HHEs, CHEra; »JJEKTPUUYECKUE SBJICHUS B
aTMocdepe, IIEKTPUYECTBO JKUBBIX OPTraHU3MOB; MAarHUTHOE IIOJ€ 3eMIIH,
Jpeid MOTOCOB, POJIb MArHUTHOTO TOJISA JUISl JKU3HU Ha 3emiie, MOJISIpHOE
CUSHUE; TIPU 3TOM IEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B yU4eOHYIO, BBIACISATH
CYIIIECTBCHHBIC CBOMCTBA/MIPU3HAKN (HPU3UUECKUX SIBIICHHIA;

— OIKCHIBATh MOJ] PYKOBOJCTBOM TMeaarora ¢ oOCYXJIEHHEM IulaHa paloThl
M3YUYEHHBIC CBOWCTBA Tel W (U3MUCCKHUE SBICHUS, WCIONB3YS (DU3UICCKUE
BENIMYMHBI (TEeMIlepaTypa, BHYTPEHHSS DSHEPTUs, KOJUYECTBO TEIJIOTHI,
yAenbHasl TEMJIOEMKOCTh BEIECTBA, yAeTbHas TEIUIOTa IJIaBJICHUS, YAeTbHas
TeIJI0Ta mapooOpa3oBaHusl, YIAeIbHAS TEIUIOTA CrOPAHUs TOTUINBA,
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KO3((PUIIMEHT TOJIE3HOrO0 JAEWCTBHS TEMJIOBOM MAIIMHBI, OTHOCUTEJIbHAs
BJIQXHOCTh BO31yXa, OJJIEKTPUYECKUH 3apsl, Cuila TOKa, 3JIEKTPUYECKOE
HaIpsSOKEHUE, COMPOTHUBJIEHUE TMPOBOAHUKA, YAEIBHOE CONPOTUBICHUE
BellecTBa, padOTa W MOIIHOCTh JJIEKTPUYECKOTO TOKa); MPH OMHCAHUU
NpaBUIBHO TPAKTOBAaThb C TOMOUIbI0 TMejgarora (U3HYECKU  CMBICH
UCIIOJIb3YEMBIX BEIMYHMH, OOO3HAUYEHUS U EAUHUIBI (DU3MUYECKUX BEJIUYUH,
HaxXOAUTh (OPMYJIbI, CBSI3BIBAIOIIME JAaHHYI (DU3MUECKYI0 BEJIMYMHY C
IPYTUMHU  BEJIMYMHAMH, CTPOUTHh TpaduKd HM3YYEHHBIX 3aBUCUMOCTEH
(hbU3UYSCKUX BEITMYHH;

OTpPEENATh MOCIE MPEABAPUTEIHHOIO 00CYKIEHUS C M€1aroroM CBOMCTBA Tell,
busnyeckue SBIEHUS W MPOLECCHI, HCIOJIb3YS OCHOBHBIE MOJIOXKECHUS
MOJIEKYJIIPHO-KUHETUYECKOM  TEOpPUHM  CTPOEHUS  BEUIECTBA,  IPUHIUI
CYNEpIIO3ULIMH TOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja,
3akoH Oma [ y4yacTka WUenu, 3akoH /[{ocoyna—/lenya, 3aKOH COXpaHEHUS
DHEPTrUU; NpPHU ITOM HAXOIUTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA MU €ro
MaTE€MaTUYeCKOE BbIpAKEHHE C OMopol Ha HUGPOBBIE 00pa3oBaTEIbHbIC
peCypcehl;

COOTHOCHTb IO KOHTPOJIEM Ie1arora (pu3n4ecKue Mpolecchl U CBOMCTBA Tell,
B TOM YHCJIE U B KOHTEKCTE CUTYallui MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa,
IIPY TIOMOIIM TI€1arora BBISBISATh MPUUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
00bsiCHEHHE U3 1—2 TOrMYEeCKUX 1IaroB ¢ onopoi Ha 1—2 U3ydeHHbIX CBOMCTBA
(bU3UYECKUX SIBICHUH, PU3NUECKUX 3aKOHOB MJTU 3aKOHOMEPHOCTEH;

peliaTh TUIOBBIE PacUYETHBIC 3a/laull B 1—2 JEHCTBUA C OMOPOI Ha aJrOPUTM,
MpeABapPUTENIbHO Pa300paHHbIA COBMECTHO C MEJArorom, UCHOJIb3ys 3aKOHbI U
(dbopMyIibl, CBsI3bIBAIOIINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAJN3a yCIOBHS
3a/layd 3alUChIBaTh KPATKOE YCJIOBUE, BBISABIATH HEIOCTATOK JAHHBIX IS
pelIeHusl 3aJaud, BBIOMpATh 3aKOHBI W (DOPMYJIbI, HEOOXOAUMBIE ISl €€
pelIeHus, IPOBOAUTH pacyéTbl M CPABHUBATh IOJYYEHHOE 3HA4YCHHE
(bU3MYECKON BEIMUMHBI C U3BECTHBIMU JTAHHBIMU;

MMETh NPEACTABICHHUE O MPOOJIEeMax, KOTOPbIE MOKHO PEUIUTh MPU MOMOLIU
(U3MYECKUX METOIOB IOCJE MPEABAPUTEIBHOIO OOCYXKICHHUS C IEJarorom;
UCIIOJIb3Ysl OMKMCAHKUE UCCIIEA0BAHMS, BBIIEIATH IPOBEPSEMOE MPEANOTI0KEHUE,
OLICHMBATh MPAaBWIBHOCTh TMOpPSAJKA MPOBEACHUSI HCCIEIOBaHUS, JelaTh
BBIBO/IbI;

yMETh HAXOJIUTh C UCIOJb30BaHUEM HHU(GPOBBIX 00pPa30BaTEIbHBIX PECYPCOB
OTIBITHI TIO HAOMIOACHUIO (PU3UYECKUX SIBJICHUN WM (PU3NYECKUX CBONCTB TEI
(KanmuJUIsIpHBIE SIBJIEHUS, 3aBUCHUMOCTb JIaBJICHHUS BO3JyXa OT €ro o0béMa,
TEMIEPATYpPbl; CKOPOCTHU MPOLIECCa OCThIBAHUSI/HATPEBAHUS TTPU U3TYUYECHUH OT
[[BETA U3JIyYaroIeil/MOTI0MAaoIe MOBEPXHOCTH; CKOPOCTh UCHAPEHUS BOJIbI
OT TeMIEPaTyphl KUAKOCTH U IJIOIIAIN €€ MOBEPXHOCTHU; JJIEKTPU3ALMS TE U
B3aUMOJICMCTBUE 3JIEKTPUUYECKUX 3aps/ioB; B3aUMOJEHCTBUE ITOCTOSHHBIX
MarHuTOB, BU3yalIM3al[is MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB; IEUCTBUS
MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBa
AJIEKTPOJBUTATENS TIOCTOSIHHOTO TOKA): (POPMYIUPOBATH MPOBEPSiEMbIE
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MPEANOJI0XKEHUS, COOMpPaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYIOBaHUA C
OMOpOM Ha CXEMy; ONHMCHIBATH XOJ OIbITa U (POPMYIUPOBATH BBHIBOABI 0]
PYKOBOJCTBOM II€1Arora;

HMMETB IIPEJICTABICHUS O U3MEPEHNN TEMIIEPATYPBI, OTHOCUTEIBHOMN BIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HAIIPSDKEHUS C UCIO0Ib30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYMKOB (U3MYECKMX BEJIWYMH; MpPU T[OMOIIM TeJarora CpaBHUBATh
pE3yNbTaThl U3MEPEHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH COBMECTHO C II€JAaroroM MCCJIEI0BaHUE 3aBHUCUMOCTH OJHOM
(U3MYECKON BEIMYMHBI OT JAPYrOM C HMCHOJb30BAHUEM MPSIMBIX H3MEpPEHUMN
(3aBHCHMOCTBb COIIPOTHBIICHHSI TPOBOJHMKA OT €ro JJIMHBI, IJIOMAIU
IIONIEPEYHOr0 CEYEHHUsI U YJIEIbHOIO CONPOTHUBIICHHS BEIIECTBA IPOBOJIHHKA;
CUJIBl TOKA, WAYIIETO Yepe3 IPOBOJHHUK, OT HAIPSIKEHHWS Ha IMPOBOJHUKE;
UCCIIEIOBAHUE  TIOCIEAOBATENBHOIO M IApaJUICIbHOTO  COCAMHEHUI
MPOBOJIHUKOB):  IJIAHUPOBAaTh HCCIEJOBaHUE, COOUpaTh YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHUS 11O PyKOBOJACTBOM II€Aarora, Cieays MpeaiioKEeHHOMY
IUIaHYy, (PUKCUPOBATh PE3yJIbTAThl OJIYYEHHOW 3aBUCUMOCTH B BUE TaOIMIl U
rpauKoB, eNaTh BBIBOABI MO pe3yIbTaTaM HCCIEA0BaHUS MOCIE 00CYKICHUS
C IIE1aroroM;

COOTHOCUTh KOCBEHHbIE HW3MEPEHHs (U3MYECKUX BEIUYMH (yAesIbHas
TEIJIOEMKOCTh BEUIECTBA, CONPOTHBIICHUE MPOBOJAHMKA, pad0OTa M MOLIHOCTb
AJIEKTPUYECKOTO0 TOKA): C IOMOILBI0 IIeJarora IUIAHUPOBAaTb HW3MEPEHUs,
coOupaTh  3KCHEPUMEHTAIbHYIO  YCTAHOBKY, CIEIysl  MPEeJIOKEHHOM
WHCTPYKLMH, U BBIYUCIIATh 3HAYECHUE BEIUYHNHBL;

coOI0/IaTh MpaBujia TEXHUKU O€30MacHOCTH IMpu padbore ¢ 1abopaTopHbBIM
000pyI0BaHUEM TOCIIE TPEABAPUTEIBLHOTO O0CYKACHHUS C IIEJAarorom;
COIIOCTABIATH C IIOMOLIBIO [eAarora IPUHLHUIBI JEHCTBUSA H3YYEHHBIX
MpUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON HAa UX ONUCAHUs (B TOM YHUCIIE:
CUCTEMa OTOIUIEHUS JOMOB, THUTPOMETp, IapoBasi TypOMHA, amIepMETp,
BOJIBTMETP, CYETYUMK JJIEKTPUYECKOW DHEPrUH, DIIEKTPOOCBETUTEIIbHBIE
NpuOOpBl, HarpeBaTelbHBIE BJIEKTPONPUOOPHI (MPUMEPHI), SJIEKTPUUECKUE
NPEAOXPAHUTENN; SJIEKTPOMArHUT, 3JIEKTPOJBUraTeIb IOCTOSHHOIO TOKA),
UCIIOJIb3YSl METOJNYECKHE MaTepuaibl O CBONCTBaX (PU3MYECKUX SIBICHUN U
HeoOxoauMbIe (PHU3HUECKre 3aKOHOMEPHOCTH;

pacro3HaBarh I0CJIE MPEABAPUTEIILHOTO OOCYKIEHUS C MEJaroroM IpocThie
TEXHUYECKUE YCTPOICTBA M HW3MEPUTENIbHbIE NPUOOpPHI MO CXEMaM H
CXEMAaTHYHbIM PHUCYHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC, ICHXPOMETP,
TUTPOMETpP, JBUTATEIb BHYTPEHHErO CrOpaHMs, »3JEKTPOCKON, pPEeocTar);
COCTAaBJISAITb CXEMBbI  DJIEKTPUYECKUX LENEd C TMOCIEIOBATEIbBHBIM U
napajulebHBIM COEJUHEHUEM 3JIEMEHTOB, COOTHOCS YCJIOBHBIE 00O3HAUYEHHUS
AJIEMEHTOB JJIEKTPUYECKUX LIETIEH;

NPUBOANTH MPUMEPBI/HAXOAUTh HH(POPMALMIO O MPUMEPAX MPaKTUYECKOTO
MCIOJIb30BaHus (PM3NYECKUX 3HAHUI B TOBCEHEBHOM JKU3HU 1)1 00€CIeUeHU s
0e30MacHOCTH MpU 0OPAILEHUHU C TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
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COXPaHEHHUS 3I0POBbS U COOTIOJCHHS HOPM JKOJOTHYECKOTO TOBEIACHHS B
OKpY Karollen cpeje;

— OCYIIECTBJISITH C TIOMOIMIBIO TMEAarora MOUCK HHPOpMAHUH (UNUECKOTO
cojepkaHusi B ceTd VHTepHET, Ha OCHOBE HMEIOLIUXCS 3HAHUNW U MYTEM
CpPaBHEHUS JOMOJHUTEIbHBIX MCTOYHMKOB BBIJCIATH MH(MOPMAIIMIO, KOTOpas
SBIISIETCS MPOTUBOPEUUBON MIIM MOKET OBITh HETOCTOBEPHOM;

— HCIIOJIB30BATh MPHU BBINOJHEHUM Y4E€OHBIX 3aJaHUIl OTOOpaHHYIO MeIarorom
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (PU3MUECKOro COAep)KaHUs, CIPaBOYHBIC
MaTepuanbl, pecypchbl cetu MHTepHeT; BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, Mpeodpa3oBaHus HHGOPMAIMHU U3 OJHONU 3HAKOBOM CUCTEMBI B APYTYIO
C OIOPOIl Ha aJITOPUTM M YTOUHSIOIIME BOMPOCHI TIE/1arora;

— Cco3JaBaTh MOJ PYKOBOJICTBOM Iearora ¢ OOCYXIEHHEM IUIaHa pabOThI
MMCbMEHHBIE M KpAaTKHWE YCTHBIE COOOIIECHMS, 00001as uHpOpMaIui U3
HECKOJIbKUX MCTOYHHKOB (DM3MUECKOTO COACPIKAHUSA, B TOM YHCIE MyOJTMYHO
MPEICTaBIATh Pe3yIbTaThl IPOEKTHOM HIIM UCCIIE0BATENbCKON AESTEIbHOCTH;
IIPA 3TOM I'PAMOTHO MCIIOJIb30BaTh M3YYEHHBIM NOHATUMHBIM amnmapar Kypca
bu3MKH, COMPOBOXKIATH BHICTYIICHUE MPE3CHTALINEH;

— IIpH BBIIIOJIHEHUHU YUEOHBIX IPOEKTOB U UCCIIEI0BaHUN (PU3NYECKUX MTPOLIECCOB
MOJl PYKOBOJCTBOM TIEAarora pachpelensarTh OO0S3aHHOCTH B TpyNIe B
COOTBETCTBUM C MOCTaBJICHHBIMHU 3aJ]auaMu, CJIEIUThH 32 BBHIIOJHEHUEM ILJIaHa
JEHUCTBUN U KOPPEKTUPOBATH €T0, aIEKBATHO OLICHUBATh COOCTBEHHBIN BKJIA/ B
AESITeIbHOCTh TPYIIBI, BBICTPAWBAaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBUE,
MPOSIBIISSE TOTOBHOCTD pa3peliaTh KOH(DIUKTHIL.

9 KUIIACC
[IpeameTHsie  pe3ynbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI — OTPaKaTh
c(hOpMHUPOBAHHOCTh Yy 00YUAIONTUXCSI YMEHMUIA:

— OpHUEHTUPOBATHCS B MOHATUSIX U ONEPUPOBATH MMU Ha 0a30BOM YypOBHE:
CUCTEeMa OTCcuéra, MarepuajgbHas TOYKa, TPACKTOPHSA, OTHOCHTEIHLHOCTH
MEXaHUYEeCKOTO ABWXKEeHUs, nedopmanusa (ympyras, MiIacTHYecKas), TPEHUe,
yuenmpocmpemumenvbHoe YCKoOpeHue, HEBECOMOCTb W IEPErpy3KH; IICHTP
TSDKECTH; aOCOMIOTHO TBEPJAOE TENO, IIEHTP TSHKECTH TBEPAOro Tela,
paBHOBeCHE; MeEXaHWYEeCKHMe KoJieOaHWsS ¥ BOJHBL, 3BYK, HH(Pa3BYK
U YJIBTPA3BYK; AJIEKTPOMATrHUTHBIC BOJHBI, IIKAJIa 3JEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JIaJIbHO30PKOCTh, CHEKMPbl UCNYCKAHUS U NO2NOWEHUS.,
anb(Qa-, 6eTa- ¥ raMMa-u3JIy4eHHs], U30TOIbI, sI€pHAsi SHEPreTUKA;

— COOTHOCHTH SIBJICHHS TIOCTE TPEIBAPUTEIHHOTO OOCYXKIEHUS C TIEAaroromMm
(paBHOMEpHOE u HEpPaBHOMEPHOE MPSIMOJIMHEMHOE JIBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIKECHHE, CBOOOJHOE TAaJCHHWE Tell,
PaBHOMEPHOE JBM)KEHUE MO OKPY)KHOCTH, B3aMMOJICUCTBHUE TEIl, PEAKTUBHOE
JIBUKEHUE, KoJjiebaTellbHOE [IBIDKEHHE (3aTyXawllue ¢ BbIHYXXIEHHbIE
KoJieOaHus), PpPE30HAHC, BOJHOBOE  JBUXKEHHME, OTPAXKEHHE  3BYKAa,
MPSIMOJIMHEMHOE PACIpOCTPAHEHHE, OTPAKEHUE U TTPEIIOMIICHUE CBETA, TOJTHOE
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BHYTPEHHEE OTpPaKEHUE CBETA, Pa3JI0KEeHUE OEJIOro CBETA B CIIEKTP U CIOKEHUE
CHEKTPAJIbHBIX I[BETOB, JUCIIEPCHSI CBETA, €CTECTBEHHAs PagUOaKTUBHOCT,
BO3HUKHOBEHHE JIMHEMYATOr0 CHEKTpa W3Iy4YeHHUs) IO ONUCAHUI0 UX
XapaKTepHbIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
(bu3nUecKoe SIBICHUE;

pacrio3HaBaTh C TMOMOIIBIO TEJarora MPOSIBICHUE HW3YUYEHHBIX (DU3MUYECKUX
SIBJICHUM B OKPY>KaloIIeM MHpE (B TOM YHClie PU3NYECKUE SIBJICHUS B IPUPO/IE:
OPUIUBBI U OTJUBBI, JBUXEHUE IUIaHET COJHEYHON CHUCTEMBI, PEAKTUBHOE
JBU)KEHUE  JKUBBIX  OPraHM3MOB, BOCHPUSITUE  3BYKOB  >KHMBOTHBIMH,
3eMJIETPSICEHUE, CECMUYECKUE BOJIHBI, [IyHAMH, 3X0, IIBETA TEJ, ONTUYECKHE
SIBJICHUS B PUPOJE, OMOJIOTHYECKOE JEHCTBUE BUIUMOr0, YILTPa()UOIETOBOTIO
U PEHTTEHOBCKOTO W3JIYYCHHM; €CTECTBEHHBIA paJMOAKTHBHBIA  (DOH,
KOCMHYECKHUE JIy4H, PaTdOaKTHUBHOE U3JIydYEeHUE MPUPOIHBIX MHUHEPAJIOB,;
JEUCTBUE PAIMOAKTUBHBIX U3JYYCHUN HA OPraHW3M 4YEJIOBEKA), IPU 3TOM TOJ
PYKOBOJICTBOM II€Jlarora MepeBOJUTh MPAKTUYECKYIO 3a/ladyy B Y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKY (PU3NUECKUX SIBJICHUI;
OMUCHIBATh MOJ PYKOBOACTBOM Meaarora ¢ OOCYXKIECHHEM IIlaHa paboOThl
M3Yy4YeHHBbIE CBOMCTBA Tel M (U3MUECKHE SIBIICHUS, WCIONB3Ys (Pusmdeckue
BEJIMUMHBI (CpPEeIHSIE M MIHOBEHHAs CKOPOCTh Tella NpPU HEPaBHOMEPHOM
JIBU)KEHUH, YCKOPEHHE, NTIEPEMEILICHHE, MTyTh, YII0Bas CKOPOCTh, CUJla TPEHHS,
Cuja YNpyrocTH, CHJia TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJieHus, BeC Tea,
UMITYJIbC Te€Ja, WMMOYJIbC CHJIBI, MEXaHuW4yeckass padoTa W MOIIHOCTb,
MMOTEHUHAJIbHAsl DJHEPrus Teia, MOAHATOrO0 HaJ IOBEPXHOCTHIO 3EMJIH,
MOTEHIMAIbHASL SHEPIrUsl CX)KATOM MPYKUHBI, KUHETUYECKAsi YHEPTUs, MOJIHAS
MEXaHWYecKas DJHEprus, MepuoJ U 4YacToTa KoJIeOaHUM, J/JIMHA BOJHBI,
IPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEIOMIICHUS
Cpenibl); MpPU ONUCAHUM C TIOMOILIBIO YYHUTENS] NPABUIBHO TPaKTOBATh
(bU3MYECKUN CMBICI MCMHOJb3YEeMbIX BEJIMYMH, OOO3HAYEHUS M EIUHHUIIBI
(U3MYeCKUX BEIMYMH, C OMNOpPOM HA METOAMYECKUX MaTepuall HaxOAUTh
bopMybl, CBSI3BIBAIONIME JAaHHYI (U3UYECKYI0 BEIUYMHY C JPYTUMHU
BEJIMUUHAMH, CTPOUTH TpaduKU M3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIUYNH,;

XapaKTepU30BaTh IIOCIIE TPEABAPUTEILHOTO OOCYXIACHHUS C IeIaroromMm
CBOMCTBA TeJl, PU3HUUECKUE SIBJICHHUS U IIPOLIECCHI, UCIIOIB3YS 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHIUII CYNEPHO3ULIUUA CHUJ,
MIPUHLAN OTHOCUTENBHOCTU ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
HUMITYJIbCA, 3aKOHBI OTPA)KEHUSI U TPEJIOMIICHUS CBETA, 3aKOHBI COXPaHEHMUS
3apsiIOBOTO M MAacCOBOI'O YHCEII MPU SAJIEPHBIX PEAKIUAX; [IPU ITOM HAXOJUTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHa W €r0 MaTeMaTHYECKOE BBIPAKEHHE C
ormopoit Ha u(ppoBbIe 00pa30BaTEIHHBIE PECYPCHI;

COOTHOCHTH IO KOHTPOJIEM Tejiarora (pu3nyecKure mpolecchl U CBOMCTBA Te,
B TOM YHCJIE U B KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBIABJISITh MPHU MOMONIM IeJarora MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
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Oo0BsiICHEHHE M3 2—3 JOTHYECKHX MIaroB C OMOpOM Ha 2—3 H3yYEHHBIX
CBOMCTBa (PU3NUECKUX SBICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemaTh THIOBBIE pACUETHBIC 3aa4d B |—2 NEHWCTBUSA C ONOPOM HA aJITOPUTM,
MpEeIBAPUTENILHO pa300paHHBI COBMECTHO C, UCIOJB3YS 3aKOHBI U (POPMYJIBL,
CBsI3bIBAIOIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBMS 3aJauu
3alHChIBaTh KPATKOE YCJOBHE, BBISIBIATH HEOCTAIOLINE WM H30BITOYHBIC
JaHHBbIE, BBHIOMPATh 3aKOHBI M (OPMYJbI, HEOOXOAMMBIC JUISl PpEIIEHUS,
MPOBOANTHh PAcY€Thl M OILIEHWBATH C TMOMOUIBIO YUYUTENS PEaTuCTUYHOCTD
MOJIy4EHHOr0 3Ha4eHUs (PU3NUECKOI BEIIUYUHBL;

UMETh IMPEACTaBICHUE O MpoOiieMax, KOTOPbIE MOYKHO PELIUTh MPHU MOMOLIU
buznueckux  METOJOB, HCIOJB3ysl ONHWCAaHWE HCCIEJOBAHMS, IOCIHE
NPEBAPUTENIBHOTO OOCYXKAEHHUSI C NEeAaroroM BBIACIATH IPOBEPSEMOE
NPENNOJIOKeHNEe,  OLIGHWBAaTh  MPABWJIBHOCTh  TMOpPSIKAa  MPOBEICHUS
UCCJIEIOBaHMsI, IENaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOMIOIEHUI
U OIIBITOB;

yMEeTh HAXOJIUTh C UCIIOJb30BaHUEM LHU(PPOBBIX 00pa30BATEIBHBIX PECYpPCOB
OTBITHI TIO HAOMIONEHUIO0 (PU3MYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB Tel
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKoHa COXPAaHEHUs DSHEPIUU;
3aBHCHMOCTH MEpHoja KoueOaHUil MpyKHHHOTO MasTHHKAa OT MAaccChl Tpy3a U
KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT aMIUIUTY/Ibl MaJbIX KOJECOAHU;
NPSIMOJIMHEHOE PAacIpOCTPAaHEHHUE CBETA, pa3lIo’KeHHE OEIOro CBETa B CIIEKT;
U3Yy4YEeHHE CBOMCTB M300paXKeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300paKECHUS
npeaMera B coOuparolled JMH3€; HaOJIOJIeHUE CIUIOLIHBIX U JIMHEHYaThIX
CHEKTPOB M3ITYUYCHHUSI): CAMOCTOATEIHHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa 00OpYyJOBaHMS C ONOPOM Ha CXEMy; OIHUCHIBaTh XOJ OMNbITa M €ro
pe3yNbTaThl, (GOPMYJIUPOBATH BHIBOJIBI IO PYKOBOJCTBOM IEarora;
IPOBOAUTH MPH HEOOXOIMMOCTH CEpPHIO MPSMBIX HU3MEPEHHH, Ompeaesnss
CpelHee 3HaueHUE M3MEpSIEMON  BEJIMYUHBl  ((OKYCHOe  paccmosinue
coouparoweti JIUH3BL); 000CHOBBIBAThH BBIOOD criocoba
M3MEPEHUS/U3MEPUTEIBHOTO PUO0Pa;

IPOBOAUTH COBMECTHO € IIEAArOrOM HCCIIEA0BaHNE 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH C HKCIOJb30BAaHUEM NPSIMBIX H3MEPEHHH (3aBUCUMOCTH IyTH OT
BpPEMEHHU MIPU PAaBHOYCKOPEHHOM JBM)XEHUU 0€3 HayaJIbHON CKOPOCTH; Ieproaa
KoJIe0aHUN MAaTeMaTUYeCKOro MasiTHUKA OT JJUHBl HUTH; 3aBUCUMOCTH YyIJia
OTpaXEHUS CBETa OT yIia MaJCHUSA U yIia MPEIOMJICHHS OT yIia MaJeHus):
nociie 00CyXJIeHus M0 PyKOBOJICTBOM Iearora MjiaHupoBaTh UCCIEOBAHHE,
coOupaTh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJYYECHHOW 3aBUCHMOCTH
¢bu3nyeckux BETUYMH B BHUAE TaOMUI W TpadHUKOB, [e€NaTh BBIBOABI IO
pe3yJibTaTaM MCCIIE0BAHNUS;

COOTHOCHUTBH KOCBEHHBIE U3MEPEHUsT PU3NUECKUX BETMYMH (CPEIHSSI CKOPOCTh U
YCKOpEHHUE Tejla MpPU PaBHOYCKOPEHHOM JABH)XEHUH, YCKOPEHHE CBOOOIHOIO
najeHus, KECTKOCTh MPYXKUHBI, KOIPPUIMEHT TPEHUS CKOJIBXKEHHUS,
MexaHudeckas paboTa HW MOIIHOCTb, YacTOTa W TEpUOA KoJeOaHui
MaTeMaTH4eCKOIro U MPY>KMHHOI'O MasgTHUKOB, ONTHYECKasi Cuia coOuparomei
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JIMH3BL, PAIMOAKTUBHBIN (DOH): C MOMOILBIO MEAAr0ora MJIaHUPOBATh U3MEPEHMUS;
coOupaTh IKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHITH U3MEPEHHUS, CIETYsI
NPEAJIOKEHHOW ~ MHCTPYKLMH;  BBIYUCIATH  3HAYEHHE  BEIMYMHBI U
aHAJIM3UPOBATh NOJIYYEHHBIE PE3YJbTaThl C YYETOM 3aJJaHHOM IMOTPELIHOCTU
W3MEPECHUM;

coOr01aTh MpaBuja TEXHUKU O€30MacHOCTU IMpu paboTe ¢ 1adopaTopHbIM
000pyI0BaHUEM IOCJIE MPEABAPUTEIBHOIO 00CYKIEHUS C MEIarorom;
COIOCTABJISITH C IOMOUIbIO II€arora OCHOBHBIE NPHU3HAKU H3YYEHHBIX
bu3nUecKux MoJeNei: MarepuanbHas TOYKa, a0CONIOTHO TBEPAOE TEIIO,
TOYEUYHBI MCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, IUIaHETapHAsl MOJEIb aToMa,
HYKJIOHHAsi MOJI€JIb aTOMHOI'O Ipa ¢ OOPOM HAa METOJUYECKHUE MaTEPHAIIbI;
XapaKTepU30BaTh IIOCJIE MPEIBAPUTEIBHOTO OOCYXKICHHS C TIE€Iarorom
NPUHLMIBI JIEWCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOWCTB C
ONOpPOM Ha UX ONHMCaHMs (B TOM YHCIE: CIIUIOMETP, JATUUKH IOJIOKEHHUS,
paccTosiHusL UM YCKOPEHHMsI, pakeTa, 3XOJOT, OYKH, MEPUCKOI, (oToammapar,
ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa Buibcona),
UCTIOJNB3YsI U(POBBIE 00pa30BaTEILHBIE PECYPCHI;

UCITOJIB30BAaTh I10J] PYKOBOJICTBOM II€/1arora CX€Mbl U CXEMaTUYHbIE PUCYHKH
U3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB, M3MEPUTEIbHBIX IMPUOOPOB U
TEXHOJIOTHYECKUX MPOLECCOB MPH PEIIEHUU YYEOHO-IPaKTUYECKUX 3aj1ay;
ONTUYECKUE CXEMbl JUJISi MOCTPOCHUSA H300paXeHHWH B IUIOCKOM 3€pKajle u
cobuparonie JuH3e;

IPUBOANTH MPUMEPB/HAXOAUTh HH(POPMALMIO O MPUMEPAX MPaKTUYECKOTO
UCIOJIb30BaHus (PM3NYECKUX 3HAHUH B TOBCEHEBHOM JKU3HU 1)1 00€CIIeUeHUSI
0e30macHOCTH MpU OOpalleHnH ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPaHEHHUS 3J0POBbSI U COOJIIOJICHUS HOPM HKOJIOTMYECKOTO TOBEIEHUS B
OKPYIKAIOIIEN CPELE;

OCYUIECTBJIATH MO/l PYKOBOJICTBOM I€Jarora Nouck HHGopMauu Gpu3nyecKoro
colepkaHusi B ceTu VIHTepHEeT, camMOoCTOSTENbHO (POPMYIHPYsST MOUCKOBBIN
3arpoc, HaXOAWTb NYTU OINPEAENEHUs JIOCTOBEPHOCTH  IOJYyYEHHOU
uH(}OpMaIMK Ha OCHOBE UMEIOIINXCSI 3HAHUW U JIOTIOJTHUTEIBHBIX HCTOYHUKOB;
MCIOJIb30BaTh MpPH BBINOJIHEHUU YYEOHBIX 3aJaHUM OTOOpaHHYIO IMEIarorom
HAay4YHO-TIOMYJISIPHYIO JIUTEparypy (U3MYECKOro COAEp>KaHUS, CIPABOYHBIE
MaTepHuabl, pecypcsl ceTu MHTepHeT; BIaaeTh NPpUEMaMH KOHCIIEKTUPOBAHMS
TeKCTa, IpeodpazoBaHusl HH(GOPMALMU U3 OJHON 3HAKOBOM CHUCTEMBI B APYTYIO
C ONOpON Ha AJTOPUTM MU YTOUHSIONIME BOIPOCHI I€arora; co3jaaBaTh O]
PYKOBOJICTBOM Ile/iarora ¢ 00Cy»KJAeHHEM I1aHa pabOoThl IUCbMEHHbBIE U YCTHBIE
COOOIIEHNsI HA OCHOBE MH(OPMALIMK U3 HECKOJIBKUX UCTOYHUKOB (PU3HUECKOTO
colepKaHus, IyOJIMYHO MPEACTaBIATh PE3yJbTaTbl MPOEKTHOM  WJU
UCCIIEIOBATENIbCKOM  JEATENIBHOCTH; HIpPU 3TOM TI'PaMOTHO HCIOJIb30BaTh
W3YUYEHHBI TMOHATUWHBIA anmapar M3y4aemMoro pasjena (QU3MKd U
CONPOBOXKJIATh BBICTYIUICHHE TMPE3CHTAllMe C y4YETOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IIVTAHUPOBAHUE

7 KJIACC (68 u)

BeJIMUHMHBI (2 9)

(usnueckux BenmuuuH. Qusuveckue npubopwl®

TemaTu4eckni OcHOBHBIE BU/IBI 1eATEJIbHOCTH YUAIIUXCS
OcHoBHoOe coJepskaHue . "
010K, TeMa (Ha ypoBHe y4eOHBIX JeiicTBHIl)
Pa3nen 1. ®u3nka u e€ posib B IO3HAHUH OKpY:Karomero mupa (6 1)

duznka — ®m3uka — Hayka O mpupone. SIBiueHns | BhIABIEHHE OCHOBHBIX Pa3NIMYMi NPH MOMOIIM Mexarora MeXIy (U3NUECKHMH M XHMHUYECKUMHU

Hayka o mpupoge | npuponsl  (MC®).  @usuueckue  sBynenus: | npeppamenusamMu (MC — xumus).

29 MEXaHWYECKHE,  TEIUIOBBIE,  JJEeKTpudeckue, | Pacrio3HaBanne m kiaccuukamus mocie OOCY)KOGHHUS C IEJaroroM IpH IMOMOIIM HAaBOJISIIUX

MarHUTHBIE, CBETOBBIE, 3BYKOBBIC. BOIIPOCOB  (DM3MUYECKUX SIBIICHUH: MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPHUECKUX, MAarHUTHBIX

" CBCTOBBIX.
Habnronenue u onmmcanne pU3WYECKUX SIBICHUH Ha 0a30BOM YpOBHE.

Duznyeckne duznyeckue BEJIMYUHBL. M3mepenne | OnpeneneHnre Mpy MOMOIIIY MEAAarora IeHbl AeSHUS Kbl U3MEPUTENLHOTO Mpruoopa.

W3mepenne mo oOpasiy moj pyKOBOACTBOM II€Aarora JIMHEHHBIX Pa3MEpOB TE€I M HPOMEXYTKOB

loepewnocms
cHcTeMa eIMHUIL.

Jemoncmpayuu’

1. MexaHn4ecKue, TEIIOBBIE, 3JIEKTPUYECKHE,
MarHUTHBIC, CBETOBBIC SIBIICHHUSL.

2. dusnyecKre IpHOOPHI U MPOoLEeIypa MPSIMBIX
W3MEPEHHH  aHAIOTOBBIM M LH(POBBIM
npudopoM.

Dponmanvuvie nabopamopHsle padomvl uIU
INEKMPOHHAA 0EMOHCHIPAUUL.

1. Omnpenenenne LEHBI JETIEHNS
HU3MEpUTEIbHOrO0  npubopa  (MCIONB3ys
TEXHOJIOTUYECKYIO KapTy SKCIIEPUMEHTA).

2. Usmeperne  o0bEéMa  KUAKOCTH U
TBEPAOrO TeNna.

3. Onpedenenue pazmepos Mansix mei.

uszmepenuii.  MexTyHapoaHas

BPEMEHHU C YYETOM IO PELIHOCTEM.

Wzmepenne o oOpasily 1o pyKOBOACTBOM Iearora 00b&mMa >XKUAKOCTH U TBEPJOTO Tela.
Wzmepenne mo o0Opasiy 1moJi pyKOBOJCTBOM IeJarora TeMIlepaTypbl MPU ITOMOILM JKHJIKOCTHOTO
TEPMOMETpa U JJaTINKa TEMIIEPATypPHI.

BeimonHeHne HECIOXKHBIX TBOPUECKMX 3aJaHMA C OHNOpPOM Ha aIrOpUTM, IPEABAPUTEIBHO
Ppa300paHHBIi C IIEAaroroM Mo MOKUCKY CIIOCOO0B U3MEPEHHSI HEKOTOPBIX (PU3NIECKUX XapaKTEPUCTHK,
HalpuMep, pa3MepoB MaJbIX OOBEKTOB (BOJIOC, INPOBOJIOKA), YOAaJIEHHBIX OOBEKTOB, OONBIINX
paccTOsIHUM, MaJIBIX TPOMEKYTKOB BpeMeHH. OOCcyXAeHHe TpeaaraeMbIX CliocoO0B.




EcTecTBeHHO-
HAy4HbIH MeTO
no3Hanus (2 1)

Kak ¢usuka u Jpyrue ecTecTBEHHbBIC
HAYKH M3Y4aloT Ipupoay. Ecmecmeenno-nayunwiil
MemoO No3HaHusA: Habo0eHue, NOCMAHOBKA
HAYYHO20 — 6OMPOCA,  BbIOGUIICEHUE — 2UNOME3,
OKCHEPUMEHM NO NPOGEPKe 2Unome3, 00bsCHeHUe
Habniooaemozo senenus. Onucanue @uzuyecKux
SABAEHULL C NOMOUWBIO MOOEIell.

[Tpenmer 1 MeToIBI PU3MKH.
Hemoncmpayuu

1. OnpeneneHue MOrPENTHOCTH
IKCTIEPUMEHTA.

BI)II[BI/I)KCHI/Ie TUIIOTE3 MOCJIC MPECABAPUTEILHOTO chymneﬂna C r1€aarorom, OGT)SICH)HOIIII/IX IIPOCThIC
SIBIICHUS1, HATIPHMep:

— IOYeMy OCTaHaBJIMBAETCS ABIKYIIEECS 0 TOPU3OHTAIBHON OBEPXHOCTH TEINO;

— II0YEMY B JKapKylo IOroJy B CBETJION OJEX/E MPOXJIATHEHN, UeEM B TEMHOM.

Br160p crioco6oB ITpoBepKH I'MITOTE3 U3 MPEATI0KEHHBIX I1€1ar0roM.

HaOntogenue npeuIoKEHHBIX IEJaroroM HCCIEIOBAaHMHA 10 IPOBEPKE KaKOW-THOO THIOTE3bI,
HalpuMep: AIbHOCTh MOJETa HIAPHUKa, MYHIEHHOTO TOPHU30HTAJIFHO, TeM Ooubllie, 4eM Ooiblie
BBICOTA ITyCKa.

[TocTpoeHre COBMECTHO € TIENArOTroM MPOCTEUIIINX MOJIENIeH (PH3MUECKIX SIBICHUH (B BHIIE pUCYHKOB
WM CXEM), HallpuMep MaJieHne IpeaMeTa; NPsIMOIIMHEHHOe paclIpoCTpaHEHHUE CBeTa.

Pa3znen 2. llepBoHavaibHbIe CBeTeHNs 0 cTpoeHnn BemectBa (5 1)

Ctpoenne
BemiecTBa (1 u)

CrpoeHue BEIIECTBA: aTOMBbl U MOJIEKYJBI, UX
pasmepuvl. Onvimul, 00KaA3bI8AIOUUE OUCKDEMHOE
cmpoenue eujecmaa.

Dponmanvuvie nadopamopnvie padomvl u

HalOnronenue u MHTepIpeTanys COBMECTHO C IIEAAroroM OIBITOB, CBUACTENIBCTBYIOIUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHUH BEIIECTBA: ONBITHI C PACTBOPEHUEM PA3JIMYHBIX BEIECTB B BOJIE.

OueHka Ipy MOMOIM TEXHOJOIMYECKOW KapThl pa3MepoB aTOMOB M MOJIEKYJl C MCHOJIb30BaHUEM
¢oTorpaduii, HOITy4IEHHBIX Ha aTOMHOM CHJIOBOM MHKpockorne (ACM).

Onpenenenue nocie NpeaBapUTENbHOr0 00CYKIESHHS C IIEJaroroM pa3MepoB MaJIbIX Tell.

onvimui®.

1. Onenka muaMerpa aToMa METOIOM PSAOB (C
HCIOJb30BaHUEM (QoTorpaduii).

JABukeHuUe

U B3aMMOJEHCTB
e 4aCTHIL
BenecTBa (2 4)

JBuxxenue vactul BemniectBa. CBsizb CKOPOCTH
JIBUYKEHUS 4acTULl ¢ TeMIieparypoil. bpoyHoBckoe
nswkenne, muddysus. Bzaumoodeticmsue yacmuy
eewjecmea: npumadceHue u Ommankuanue.

JHemoncmpayuu

1. HabnroneHne OpOyHOBCKOTO JIBHIKEHHUSL.

DponmanvHvie nadbopamopuvle padomovl u
onvimul

1.0mbITel 1O HAOIIOACHHUIO

pacuMpeHus ra3os.

2.0mBITEl TI0 OOHAPY)KEHUIO ICHCTBUS CHIT

MOJIEKYJIIPHOTO HPHUTSKECHHSL.

TEIIJIOBOT'O

HaGmonenue n o0bsicHEeHHE IPH TOMOILIM TleJjarora GpoyHOBCKOTO ABMKEHUS U siBIIeHUS U dy3un.
[IpoBenenne u OOBSACHEHHE C OMOPOIl HA aITOPUTM, IPEABAPUTEIHHO Pa300paHHEIN C IIeJaroroM
OITBITOB TI0 HAOJIIOJICHUIO TEIUIOBOTO PACIINPEHHUS ra30B.

[IpoBenenne u OOBSICHEHWE OMBITOB C OMNOPOH HAa alNrOpPUTM, MPEABAPUTEIBHO pPa30OpaHHBIA ¢
TIE1aroroM 1o 0OHapYKEHUIO CHJI MOJICKYJISIPHOTO NPUTSDKCHUS U OTTAIKUBAHMS.




Arperatnsie
COCTOSTHMS
pemecTBa (2 1)

ArperaTHbIe COCTOSHUSI BEIIECTBA: CMPOCHUE
2a308, Jrcuokocmelt u meépobix
(kpucmaniuueckux) men. Bzaumoceszv meoucdy
ceolicmeamy  8eujecme 6 pA3HbIX aA2PecamHbIX
COCMOSIHUAX U UX — AMOMHO-MOLEKYISPHBIM
cmpoenuem. Ocobennocmu azpe2amHuix
COCMOAHULL 800b.

Hemoncmpayuu

1. Habmronenue muddysuu.

OnwucaHue 1o/ pyKOBOJICTBOM Ieziarora (C UCIoJIb30BaHMEM IIPOCTHIX MOENEH) OCHOBHBIX pa3JInuuii
B CTPOEHUHU T'a30B, KHUAKOCTEN U TBEPIBIX TEIL.

HauanbpHple mpeacTaBieHHst O MaJlOW CXKMMAeMOCTH JKHJIKOCTEH W TBEPABIX Tell, OOJBIION
C)KMMaEeMOCTH Ta30B.

OObsicHeHne Ha 6a30BOM YPOBHE IO/ KOHTPOJIEM Mearora 0 COXpaHeHHH (OPMBI TBEPABIX TET U
TEKYUCCTHU KUAKOCTH.

HaGogenue 3a onbITaMy, JOKa3bIBAIOLIIMMH, YTO B TBEPAOM COCTOSIHUN BOJIBI YACTHIIBI HAXOIATCS B
CpefHeM Jajblie JPYT OT Apyra (IUIOTHOCTh MEHBIIIE), YeM B )KUIAKOM.

VYcraHoBNeHHE C OMOPOM Ha MAWAAKTHYECKMH MaTepuan IPOCTBIX B3aWMOCBA3EH MEXIY
0COOCHHOCTSIMH arperaTHbIX COCTOSHHI BOJBI M CYIIECTBOBaHMEM BOAHBIX opranm3smoB (MC —
Ouonorusi, reorpadusi).

Paznen 3. /Ipu:kenue u B3aumoeiicreue e (21 1)

Mexanuyeckoe
aBuzkenue (3 u)

Mexanuueckoe JBIDKeHHE. PaBHOMepHOE U
HepaBHOMepHOe aBmkeHne. Cxopocts. Cpeowuss

Hccnenoranre paBHOMEPHOTO IBMXKCHUS U OMPEICICHUE €0 MPU3HAKOB TOCIIE MPEABAPUTEIBHOTO
00CYXIEHHSI C TIEIarOTOM.

CKOpOCmb  Npu  HepagHoMepHoM  Osudicenuu. | HabiogeHne HepaBHOMEPHOTO JIBMXKEHHUS U ONPEJIeNICHNE ero OTIMYHN OT PABHOMEPHOTO JABHKEHUS
Pacuér myT 1 BpeMeHH JBHKEHHS. TI0CIIE TIPEIBAPUTENBHOTO 00CYKAEHHS C MIE1arorom.
Hemoncmpayuu Pemenne THMOBBIX pacy€THBIX 3a1ad B 1—2 neiicTBUsI ¢ OMOpPOH Ha aJITOPUTM, NPEABAPUTEIHHO
1. HabmoneHne MeEXaHMYECKOrO  JIBMDKEHHMs | Pa30OpaHHbBIl COBMECTHO C IMENAroroM Ha OMNpeJeieHUe MyTH, CKOPOCTH M BPEMEHH PaBHOMEPHOTO
Tena. JBYDKEHUS.
2. VIamepeHue  CKOpOCTH  NPSIMOJIMHEHHOTrO | AHaJIM3 IPH HOMOIIH MeAarora rpaukoB 3aBUCUMOCTH IIyTH U CKOPOCTH OT BPEMEHHU.
JIBUKCHUSL.

Dponmanvuvie nadbopamopuvle padomvl u
onsimul

1. Onpenenenue  CKOpPOCTH  PaBHOMEPHOTO
JBIDKEHMsl (IIapyKa B IKUIKOCTH, MOJENN
AIIEKTPUYECKOTO aBTOMOOMIIA U T. II.).

2. OmpenencHue cpenHein CKOPOCTH
CKOJBbKCHUSI Opycka WM IIapuKa o
HaKJIOHHOH TIJIOCKOCTH.




HNuepuus, macca,
IJIOTHOCTD (4 )

SBnenue WHEPITUH. 3axon uHepyuu.
Bzaumooeticmeue men kax npuuuna uzmeHeHus
ckopocmu  O0sudiceHuss mel. Macca xkak mepa
unepmuocmu mena. IlnotHocTh BemecTBa. Cés3b
NJIOMHOCIU C KOIUYECMBOM MONEKYNl 8 eOuHuye
006véma seuecmaa.

Hemoncmpayuu

1. HaGnroieHue SIBIICHUST HHEPIIUY.

2. HaOnroieHre M3MEHEHHUSI CKOPOCTH IPH
B3aUMOJICHCTBUH TEll.

3. CpaBHEHHE MacC 110 B3aMMO/ICHCTBHIO TEIL.

OObsicHeHHe TIpH TOMOIIM TEXHOJOTMYECKOW KapThl M Iejarora W IPOTHO3MPOBAHME SIBIICHHMI,
0OYCIIOBIICHHBIX WHEPIUEH, HAPUMEP: YTO MPOMCXOAUT NPH TOPMOKCHHH WM PE3KOM MAaHEBpPE
aBTOMOOWIIS, II0YEMY HEBO3MOXKHO MTHOBEHHO IIPEKPATHUTh JIBU)KEHHE Ha BEJIOCUIIEIE WIIA CaMOKaTe
UT. I

HaOmionenne w 0a30BBIM aHanmM3 OMNBITOB I0J PYKOBOJACTBOM II€arora, JIEMOHCTPHPYIOIINX
U3MCHCHHUE CKOPOCTH ABMIKCHUS TEJIa B pE3YyJIbTAaTC HeﬁCTBHH Ha HETO APYTHUX TCI.

PemmeHne THMOBBIX pacdETHBIX 3aqad B 1—2 JEHCTBHUS C OMOPOW Ha AITOPHTM, MPEIBAPUTEIHEHO
pa3o0paHHBIIl COBMECTHO C II€AAroroM Ha OIpeeeHue Macchl Tela, ero 00bEMa U MIOTHOCTH.
Habnronenne u 06a30BBIl aHaMM3 OMBITOB IOA PYKOBOJACTBOM II€arora, JIEMOHCTPHPYIOIIUX
3aBHCHMOCTh M3MEHEHUS CKOPOCTH Tejla OT €ro Macchl IIpH B3auMoAeHCTBIY Tell. Mi3mepeHne Macchl
Telna pa3InuHbIMU CIIOCOOaMHU.

Omnpenenenne COBMECTHO C I1€1ar0TOM IUIOTHOCTH TeJla B Pe3yJIbTaTe N3MEPEHHUS €r0 MacChl M 00bEMa.

Cuia. Buae! cna
(14 9)

Cuna KaK XapakTepUCTHKA
B3anmozencTBus Ten. Cuia ynpyroctd M 3aKOH
T'yxa. H3mepenue cubl c nomowwbio
ounamomempa. SIBneHHWE TATOTEHHWS M CHIIA
Tsokectn. Cuna msdxcecmu Ha Opyeux niAaHemax
(MC). Bec mena. Hegecomocmo. CroxeHue Cu,
HaIlpaBJICHHBIX 1o OonHOMU HPSIMOM.
PaBHopeiictByromas cun. Cuna mpenus. Tpenue
cKoavoicenus u mpenue noxkos. Tpenue 6 npupode u
mexnuxe (MC).

Jemoncmpayuu’

1. CnoxxeHne cwil, HaNPaBJICHHBIX 110 OJHOM
IIPSIMOM.

2. lemoncmpayus  cuavl
PAa3IUYHbIX MAMepuanax.

Dponmanvhuvie nadopamopuvie padomvl u

onslmol.

1. Onpenenenue MIOTHOCTH TBEPAOTO TETA.

2. OTBITHI, JIEMOHCTPUPYIONINE 3aBUCHMOCTD
pacTsbkeHus (medopmanyu) TPYKHHBI  OT
MIPUJIOKEHHOH CUIIBL.

3. OnBITHL, JAEMOHCTPUPYIONIME 3aBUCHMOCTD
CHJIBI TPEHHS CKOJBXKCHHS OT Beca Telna U
XapakTepa COIMPUKACAIOLINXCS TIOBEPXHOCTEH.

ynpyeocmu  Ha

W3ydeHne COBMECTHO C ITearoroM B3anMOJICHCTBHS KaK MPUYMHBI H3MEHEHUSI CKOPOCTH TENa WIH €ro
nedopmarum.

OmnucaHue Ha HAYaJIBHOM YPOBHE pealIbHBIX CUTYAIMH B3aMMOAEHCTBHS TN ¢ IOMOLIBIO MOJIEIEH, B
KOTOPBIX BBOJUTCS OHSTHE U N300pa)KEHHNE CUIIBL.

W3ydenue mnon pykOBOACTBOM I€Aarora CHibl YIPYTOCTH, 3aBUCHMOCTH CHJBlI YINPYTOCTH OT
YIUIMHEHUS] PE3MHOBOTO IIHYPA MIIH MIPY>KUHBI (C OCTPOEHHEM rpaduka).

AHanu3 ¢ onopoy Ha AUJAKTUYECKUH MaTepual MojJ KOHTPOJIEM MeJarora NpakTU4eCKUX CUTYaluii,
B KOTOPBIX IPOSBIAETCS AEHCTBHE CHIIBI YIPYrocTH (YNPYrocTh MsAda, KPOCCOBOK, BETOK JAEpeBa
U 7p.).

AHanu3 ¢ onopoi Ha JUIAKTHUECKHM MaTepuall MoJ| KOHTPOJIEM Iefarora CUTyalui, CBA3aHHBIX C
SIBIICHUEM TATOTCHUSL.

[lonumanue c OmMoOpod Ha CXEMBI NPH TOMOLIM II€Jarora OpOWTAJBHOTO JBW)KEHHS IUIAHET C
HCIIOJH30BAHNEM SIBJICHUS TATOTEHHA U 3akoHa nHepuuu (MC — acTpoHOMIS).

W3mepenne Beca Tena ¢ MOMOIIbBI0 AuHaMoMeTpa. OO0CHOBaHKE 3TOrO criocoda M3MEpeHHs Mocie
ITOBTOPEHUS C IIEarOTOM.

HaOmonenue siBieHUsI HEBECOMOCTH.

HaGnronenue 3a sKCliepUMEHTAIBHBIM TIOJIyYeHHEM MPaBUJIa CIOKEHUS CUJI, HAIIPABJICHHBIX BJOJIb
orHOH mpsiMoi. OrpeesieHre TPy IOMOIIH ITeAarora BeIUNIHHEl PaBHOACHCTBYIOICH CHIL.
W3ydenue mox pyKoBOACTBOM IEIAarora CUibl TPEHUS CKOJIbKEHUS U CUIIBI TPEHHUS ITOKOSL.
HccrnenoBanue ¢ omopoil Ha TEXHOJIOTHYECKYIO KapTy 3aBHCHMOCTH CHJBI TPEHHA OT Beca Teja
U CBOICTB TPYIIHUXCSI TIOBEPXHOCTEN.

ba30BeIil aHamM3 ¢ ONOPOH Ha AUIAKTUYECKUN MaTepuai IOJ KOHTPOJEM IeJarora NpakTUYeCKUX
CHUTYaINi, B KOTOPBIX MPOSIBIISETCS ICHCTBUE CHUIIBI TPEHHUS, UCTIONB3YIOTCS CIIOCOOBI €€ YMEHBIICHNS
WIN yBeJAWYeHUs (KaTraHWe Ha JIbDKaX, KOHBKaX, TOPMOXXCHHE aBTOMOOWJIS, HCIOJIb30BaHUE
TTOIIIMITHAKOB, TUTABaHUE BOAHBIX KUBOTHEIX | 1p.) (MC — Ouomorus).

Pemenne TUNOBBIX pacdy€THBIX 3a4au B 1—2 JEHCTBHUs ¢ ONOpPOH HAa AJTOPUTM, MPEIBAPUTEIIBEHO
pa300paHHbIA COBMECTHO C IIEJaroroM ¢ UCIOJIb30BaHUEM (OPMYJI IS pacyéTa CHIIbI TAKECTH, CHIIBI
YOPYTOCTH, CUJIBI TPEHHUS.




Pa3znen 4. JlaBneHue TBEPABIX T, KUIKOCTEl 1 ra3os (21 1)

JdaBaenue.
Ilepenaua
AaBJIeHUs
TBEPABIMHA
TeJAMH,
JKHAKOCTSIMH U
razamu (3 4)

Hasnenue. CnocoOwl ymenvuleHust u yeaueHusl
Oasnenus. Jlasnenue 2aza. 3aeucumocms
oasnenus 2aza om 06véma, memnepamypbl.
Ilepeoaua oasnenuss mgépovimu menamu,
arcuokocmamu u eazamu. 3axon Iackans.
ITnesmamuyueckue MawiuHbl.

,Zlemoﬂcmpauuu2

1. 3aBucUMOCTH

TeMIepaTyphl.

JaBJICHUA rasa oT

AHamm3 ¥ 00BSCHEHUE C OMOPOH Ha MUIAKTHYSCKUA MaTepHall IO KOHTPOJIEM IIejarora OMbITOB U
MIPAKTUYECKUX CUTYAIHH, B KOTOPHIX HMPOSIBIIETCS CHIIA JaBICHUS.

OO00CHOBaHME C OITOPOI Ha TEXHOJIIOTHIECKYFO KapTy IMPH IMMOMOIIIHX ITeJarora CrioCo00B YMEHBIIICHHS 1
YBEIMYUEHUS JTaBIICHUSI.

WzydeHne o pyKOBOACTBOM IIeIarora 3aBUCUMOCTH JIaBJICHUS raza oT 00bEMa U TeMITepaTyphl.
N3ydenue moji pyKOBOJCTBOM Ieiarora 0COOCHHOCTEH Mmepeadn TaBJIeHUs] TBEPIBIMU TEIIAMH,
KHUAKOCTAMHA U TazamMu. OOOCHOBaHHE Pe3yJbTaTOB OMBITOB OCOOCHHOCTSIMH CTPOSHHS BEIIECTBA B
TBEP/IOM, KHUJIKOM U Ta3000pa3HOM COCTOSIHUAX MPEIOKCHHBIMHU (DOPMYITUPOBKAMH.

Habnronenue 3a sKkcriepuMeHTATFHBIM JI0Ka3aTeIHCTBOM 3aKoHa [lackas.

2. Ilepenada maBieHUS JKAAKOCTHIO U Ta30M.

Pemmenne THIIOBBIX pacdETHBIX 3amad B 1—2 nmeiicTBHA ¢ OMOpOW Ha alropuTM, IpeABapUTEIHHO
pa3o0paHHBIIl COBMECTHO C IIEAAaroroM Ha pacyéT JaBjeHUs TBEPAOTO Tella.

JdaBnenue
suakoctu (5 1)

3aBHCHMOCTb IABIICHUSI )KHIKOCTH OT TJTyOHHBI.
Tuopocmamuueckuti napadoxc. Coobwarowuecs
cocyoul. Tuopasnuueckue mexanusmol.

Jemoncmpayuu?®

1. Coobmaromnuecs: cocy sl

2. I'mppaBiuyeckuii mpecc.

HccnenoBanue ¢ onopoil Ha TEXHOJOTMYECKYIO KapTy MOJA PYKOBOACTBOM Il€Jlarora 3aBUCUMOCTHU
JABIICHUS KHUIKOCTH OT ITyOHHBI MOTPYKEHUS U INIOTHOCTH KHUIKOCTH.

Habmonenue n HavanpHOE IOHMMaHUE THAPOCTaTHYECKOTO MTapaiokca Ha OCHOBE 3akoHa [lackas.
W3yueHne cOBMECTHO C I€1aroroM COOOIIAIOINXCS COCY/IOB.

Pewrenne THIIOBBIX pacy€THBIX 3a1ad B 1—2 fieiCTBHS C OMOPOM Ha AJITOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIA COBMECTHO C MEIar0oroM Ha pacdéT NaBIECHUS JKUIKOCTH.

Habmonenue 3a 00bsicHeHHEM NPUHIUIIA ICHCTBUS THAPABIMYECKOTO TIpecca.

AHanu3 M OOBSCHEHHE C OIOpOW Ha JUJIAKTUYECKHH MaTepHan I0J] KOHTPOJIEeM IeJarora
MIPAaKTHYECKUX CUTYaIMi, AEMOHCTPHUPYIOIIUX MPOSBICHUE AABICHHS KUIKOCTH 1 3aKoHa [lackais,
HalpHMep IPOLECCOB B OpraHu3Me NpH riryookoBogHOM HbIpsiHuu (MC — Ouosnorus).

ATtMocdepHoe
nasjenue (6 4)

AtMmocdepa 3eminu u aTMochepHOe AaBIICHUE.
Tpuuunsr cywecmeoganus 6030yuwiHol 060104KU

3emnu. Onvim Toppuuennu. Hsmepenue
ammocgeprozo oasneHus. 3asucumocmo
ammoceprozo  OasieHus om  8bICOMbL  HAO
ypoenem  mops. Ilpuboper  Ons usmepenus
ammocgeprnozo dasnenus.

Jemoncmpayuu?’

1. [IposiBnenune neicTBus aTMOC(hepHOTO

JIaBIICHUSI.

HabGmonenue 3a sKcriepuMEeHTaIbHBIM 00HAPY)KEHHEM aTMOC(EpHOTO JaBICHUSL.

AHanmm3 ¥ 00BSICHEHHE C OTOPOi Ha AUIAKTUYCCKUN MaTepHall IO KOHTPOJIEM Iearora OMbITOB U
MPAKTUYCCKUX CUTYAIUil, CBA3aHHBIX C JICHCTBHEM aTMOC(EPHOIo NaBJICHUS.

HaGmonenune 3a 00bsiCHEHUEM CyIIECTBOBaHUs aTMoc(dephl Ha 3emile M HEKOTOPBIX TIaHEeTax UiTH e
OTCYTCTBUS Ha Apyrux miaHerax u Jlyne (MC — reorpadus, acCTpOHOMHS).

ba3oBoe moHmMMaHHe MPUYMH M3MEHEHHsI TUIOTHOCTH aTMOC(EpPHI C BBICOTOH W 3aBHCHUMOCTH
aTMOC(EpHOTO AaBICHHUS OT BBICOTHI.

PerieHre THNOBBIX pacu€THBIX 3amad B 1—2 AEHCTBUS ¢ OMOPOW HA aJTOPUTM, MPEIABAPUTEIHHO
pa3o0paHHBI COBMECTHO C MIEIArOroM Ha pacuéT aTMOC(HEpHOTO TaBICHUS.

W3yueHune moj; pyKoBOJICTBOM II€Zlarora ycTpoicrea bapomerpa-aHepona.




HeiicTBue
JKUIKOCTH ¥ ra3a
HA NOrpy:KEéHHOE
B HuX TeJ1o (7 4)

Heticmeue sicuokocmu u 2aza Ha nozpysicénnoe
6 Hux meso. BrrtankuBaromiast (apXuMea0Ba) CUIIa.

3axon Apxumeoa. Inasanue mei.

Boszoyxonnasanue.

Jemoncmpayuu?®

1. 3aBUCHUMOCTh BBITAIKHMBAIONIEH CHIBI OT
00béMa TOrpYyKEHHOH dYacTH Tela U
TUIOTHOCTH JKUJIKOCTH.

2. PaBeHCTBO  BBITANKMBAIOIICH CHIIBI  BECy

BBITECHEHHOM KUAKOCTH.

3. YcnoBue maBaHUs TeNl: IUIaBaHHE KM

HOTpy’KEHHe Tedl B 3aBUCHUMOCTH  OT

COOTHOIIIEHUS IJIOTHOCTEH Tela U )KUIKOCTH.

Dponmanvuvie nabopamopuvie pabomuvl u

onsimal.

1. UccnenoBanue 3aBUCHMOCTH Beca Tena B
BOJIe OT 00BEMa MOTPYXKEHHOH B >KHIIKOCTD
9acTH Teja.

2. OnpeneneHne  BBITAIKHMBAIOIICH  CHIIBI,
JICUCTBYIOIIEH Ha TEJIO, IOTPYXKEHHOE B
JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIICH
CUJIBL, IEUCTBYIOLIEN Ha TEJIO B )KUJIKOCTH, OT
MAaccChl Tena.

4. OmbITBI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD
BBITAIKMBAIOUIEH CHJIBI, JEUCTBYIOLIEH Ha
TEJO B XKHUIKOCTH, OT 00BEMa OTPyKEHHOH B
JKUAKOCTh YacTH TelNa M OT IUIOTHOCTH
AKHUJKOCTH.

5. Koncrpynposanue apeoMerpa WIH
KOHCTPYUPOBAHHE JIOJKU U ONpeAeneHue eé
Ipy30101bEMHOCTH.

HaGmronenue 3a skcriepuMeHTaIbHBIM 00HapY)KEHHEM JeHCTBHS XKHUKOCTH M Ta3a Ha NOrpyKEHHOE B
HUX TEIO.

OmnpezesneHue ¢ 0noOpoil Ha TEXHOJIOTUYECKYIO KapTy BBITAJIKUBAIOLIEH CHIIBL, AEHCTBYIOIIEH Ha Telo,
MOrpyKEHHOE B )KUIKOCTb.

Habmonenue 3a mpoBeieHNEM B 00CYXICHHE COBMECTHO C IIE€IarOroM OITBITOB, IEMOHCTPUPYIOIINX
3aBHCHMOCTD BBITAIKHBAIONIEH CHIIBI, AEHCTBYIOIIEH Ha TEJI0 B XKHUAKOCTH, OT 00BEMa MOrpyKEHHON
B )KHMJIKOCTb YaCTH TeJIa U OT MJIOTHOCTH KHUIKOCTH.

HccnenoBanue 1moJi pyKoBOACTBOM Ielarora 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MorpyKEHHOI
B XKHMJIKOCTb 9aCTH TeJa.

Pemrenne THTIOBBIX pacy€THBIX 3a1ad B 1—2 feHcTBUSI C OMOPOH Ha aJTOPUTM, MPEABAPUTEIIHHO
pa300paHHBIIl COBMECTHO C [1E€1aroroM Ha MPHMEHEHHE 3aK0Ha ApPXHMEAa M YCIOBUS IUIaBaHUS TEI.
KoHncTpynpoBanue npu noMomy nejarora apeoMeTpa Uik KOHCTPYUPOBAaHHE JIOAKU U ONpPEJEICHHE
€€ Irpy30MoabEMHOCTH.

Pasgen 5.

Pagora u MmouHocTh. JHeprus (12 4)

PabGora
U MOIIHOCTh
(CR))

Mexannueckas pabora. MoITHOCTb

Habnromenue 3a 3KCIIEPUMEHTAIBHBIM ONPEACICHUEM MEXaHWYCCKON pabOThl CHJIBI TSDKECTH IPU
MaJeHUN Tela W CHIIBI TPEHHS TIPH PABHOMEPHOM TIEPEMCEIICHHH Tela IO TOPU30HTAIHHOM
TTOBEPXHOCTH.

Habnronenue 3a neMoHcTpanueii pacyéra MOIIHOCTH, pa3BUBAEMOM ITPH MOABEME TT0 JIECTHHIIE.
PemeHne THNOBBIX pacuéTHBIX 3a7ad B 1—2 neiicTBUS ¢ OMOpOW Ha aJTOPHUTM, MPEIBAPUTEIHLHO




paSO6paHHBH\/'I COBMECCTHO C I€AaroromM Ha pacqéT MEXaHUYeCKOM pa6OTBI 1 MOIITHOCTH.

IIpocTnie
MeXaHU3MBbI (5 4)

[TpocThie MEXaHNU3MBI: pbIYar, OJIOK, HAKIIOHHAS
IUIOCKOCTh.  [Ipasuno  pasuosecuss — puluaza.
Ilpumenenue npasuna pasmosecus pvidaza K
onoxy. «3onomoe npagunoy mexanuxu. KIIJ
HPOCTBIX MEXaHU3MOB. [IpocTble MeXaHU3MbI B
OBITY ¥ TEXHHUKE.

Hemoncmpayuu

1. ITpumMepbl NPOCTHIX MEXaHU3MOB.

DponmanvHvie nadbopamopuvle padomovl u
onsimul

1.Onpedenenue pabomel cuivl mpeHus npu

PABHOMEPHOM 08uUdICeHUU mena no

20pU30HMANLHOU NHOBEPXHOCHIU.

2. Hccnedosanue ycnoguii pasHosecust puluazd.

3. Usmepenue KIIJ] wmaxnonnou niockocmu

(21eKMPOHHASL OeMOHCIpayus).

HavanbHoe moHMMaHNEe BBIMTPHIIIA B CHIIE MPOCTHIX MEXaHW3MOB Ha MPUMEPE phluara, moJBHKHOTO
1 HETIOIBIKHOTO OJIOKOB, HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue COBMECTHO € TIeIaroroM yCIIOBHUSI pAaBHOBECHS pbluara.

OO6HapyXeHre 0]l PyKOBOJCTBOM IEIarora C OIOPOi Ha JUNAKTHUYCCKHH MaTephal CBOWCTB MPOCTBIX
MEXaHU3MOB B Pa3JIMUHBIX HHCTPYMEHTAX U MIPUCIOCOOJICHHUSIX, UCIIOIB3YEMbIX B OBITY M TEXHHUKE, &
TakKe B KUBBIX opraammax (MC — Ouonorus).

HabnroeHue 3a 3KkCIiepUMEHTATBHBIM JIOKAa3aTeIbCTBOM PaBEHCTBA Pa0OT MPH MPUMEHEHUH MPOCTHIX
MEXaHU3MOB.

Omnpenenenue nox pykoBoactsoM nenarora KITJ[ Hak1OHHOM MI0CKOCTH.

Pemenue TUMOBBIX PAacu€THBIX 3a7a4 B 1—2 AEHCTBUA C OMOPON Ha alrOpuUTM, MPEABAPUTEIHHO
pa3o0paHHBI COBMECTHO C IEJaroroM Ha MPUMEHEHHE MPaBHIa PAaBHOBECHS pbluara W Ha pacyér
KIII.

Mexanuyeckast
sHeprus (4 1)

Mexanuueckass sHeprus. Kunemuueckas u
nomenyuanvhas suepeus. Ilpespawenue 00H020
6U0A MEXAHUYeCKol SHepeuu 6 Opyeol. 3aKOH
COXPaHCHHS PHEPTUH B MEXaHUKE.
@poHTaJbHBIE Jad0opaTOpHbIE Pa0OTHI U
ONBITHI.

1. Nzyuenne 3aKoHa COXpaHCHHS
MEXaHWYECKOW BHEpruM (IIIEKTPOHHAs
JIEMOHCTPAIIHS ).

HabnroeHnue 3a 9KCIEPUMEHTAIBHBIM OMPEICICHHEM U3MCHEHUS! KUHETHYCCKOW M MOTCHIIUATLHON
SHEPrUU TeJla [P €ro CKaThIBAHUU 10 HAKJIOHHOM IJIOCKOCTH.

DopMynHpPOBaHHE COBMECTHO C MEJATOTOM HAa OCHOBE MCCIIEOBAaHUS 3aKOHA COXPAaHEHHUS
MEXaHUYECKON SHEPTUH.

[IpencraBneHue npu NOMOILH Me1arora rpaHuL] IPUMEHUMOCTH 3aKOHA COXPaHEHUS SJHEPTUH.
PerieHne THNOBBIX pacu€THBIX 3a1ad B 1—2 NEHCTBUS ¢ OMOPOW HA alTOPUTM, NPEIABAPUTEIHHO
pa3o0paHHBI COBMECTHO C TIEArOTOM C HCIIOJIF30BAaHHEM 3aKOHA COXPAHECHUS SHEPTHH.

Pe3zepBHoe Bpems (3 1)




8 KJIACC (68 u)

TemaTH4ecKHii
0JIOK, TEMBI

OcHoBHOe coiep:xaHHe

OcHOBHBbIE BU/IBI 1eATEIbHOCTH YUAIINXCS
(Ha ypoBHe Y4eOHbIX JIeiicTBHIi)

Pa3znen 6. TenuioBble siByieHus (28 1)




Crtpoenue
M CBOMCTBa
BemtecTBa (7 1)

OchogHbie nonoxceHus MONEKYNAPHO-
KUHeMUYeCcKoll meopuy CMpoeHus 8eujecmsd.
Macca u pasmepvr amomos u monexyn. Onvimol,
noomeepoicoaiowue  OCHOGHbIE — NOAOICEHUS.
MONEKYASAPHO-KUHEMUYECKOU MEOPUU.

Monenu TBEPIOTO, KHUAKOTO M Ta3000pa3HOTO
COCTOSIHMH  BemiectBa. Kpucmaninuueckue —u
amopuvie mena. ObvsicHeHue Cc60UCME 2a308,
JrcuoKocmell 1 meEépPObIX menl  HA  OCHO8e
NON0HCEHUL MONIEKYIAPHO-KUHEMUUECKOl Meopuu.
CmaumnBaHue u xanuiisapHvie asienus. Tennosoe
pacwupenue u cocamue.

Jemoncmpayuu?®

1. HabmoneHnre OpoyHOBCKOTO IBHKEHUSI.

2. Habmonenue quddysuu.

3. HaOmonenue  sBiIeHUN

KalWUIIPHBIX SBJICHUH.

4, HabmoneHue TerIoBOro paciiupeHust Tedl.

5. V3meHeHue naBieHHs ra3za NMpH M3MEHEHUHU
00bEMa 1 HarpeBaHUH MITH OXJIAKICHHH.
Dponmanvuvie nadbopamopuvle padomsl u

onvimol.

1. OnpITEl IO OOHAPYKEHUIO NEWCTBUS CHII

CMadYrBaHUs u

MOJIEKYJISIPHOTO MIPUTSKEHUS (wnn
JIEKTPOHHAS IEMOHCTPALINS).

2. OnpITBl 1O  BBIPAIMBAHUIO  KPHCTAJUIOB
[IOBapEHHOM COJIM MJIU caxapa.

3. OmpIThl 1O HAOJIONEHHWIO  TEIUIOBOTO

pacliupeHusl ra3oB, >KUAKOCTEH U TBEPIBIX
TeI.

4. OmpenienieHUe TaBICHUS BO3MyXa B OaJUIOHE
IITTpHUIIA.

5. OIBITEL, NIEMOHCTPUPYIOIINE 3aBUCHMOCTH
JIaBJIeHUS BO3AyXa OT €ro o0béMa U
HATPEBAHUS WIIH OXJIAKICHUS.

6. Ilposepka cunomesuvl TUHEUHOU 3A6UCUMOCTIU
ONUHbL cmonbuxa aHCUOKOCmU 6
mepmMomMempuyecKou mpybke om
memnepamypol.

Habnronenue u UHTEpIIpeTaIis COBMECTHO C MEaroroM OIBITOB, CBUAETEIBCTBYIONUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHU BEIECTBA: OMBITHI C PACTBOPEHNUEM PA3IHUYHBIX BEIIECTB B BOJE.

Pemenne TUNOBBIX Pacdy€THBIX 3agau B 1—2 neWCTBUS C ONOPOM Ha aNrOpuTM, IpPeABAPUTEIBHO
pa300paHHBIN COBMECTHO C IIE€Ar0roM I10 OLIEHUBAHHUIO KOJMYECTBA ATOMOB MIIM MOJIEKYJI B €IMHHIIE
00bEMa BellecTBa.

IIpencTaBnenue mpu MOMOIIY Iexarora OPOyHOBCKOTO ABMXKEHUS, siBIeHUS Mu(dy3nn u pazmudauit
MEXy HUMH Ha OCHOBE MOJIOKEHUI MOJIEKYIISIPHO-KUHETUYECKOIH TEOPUH CTPOECHUS BEILIECTBA.
OOBsicHEHHE MTPH TIOMOIIM Ielarora ¢ ONopoi Ha JUIAKTHYECKHH MaTepHal OCHOBHBIX PaziIM4uil B
CTPOEGHUHU Ta30B, >KHIKOCTEH M TBEPABIX Tel C HCHOIb30BAHUEM MOJOKEHHH MOJIEKYJISIpHO-
KMHETUYECKOM TEOPUU CTPOEHUS BEILECTBA.

IIpoBeneHune nox pykoBOJACTBOM II€Arora ONBITOB MO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOMN CONN
WM caxapa.

IIpoBeneHne COBMECTHO C MEAAroroM U OOBSICHEHHE U3 MPEUIOKEHHOTO NIEPEYHSI BHIBOIOB OIBITOB,
JEMOHCTPHUPYIOIUX KAIWLISIPHBIC SIBICHUS U SIBICHUE CMauUBaHUSL.

OObsicHEHHE ¢ OTIOPOIi Ha TEXHOJIOTUYECKYIO KapTy MO0J] PyKOBOJICTBOM I€Jarora pojiy KaluuIsPHbIX
SIBIICHUH JUIS TIOCTYTUIEHUSI BOJBI B opranu3M pacrenunit (MC — Ouomorus).

HaOGmtogenue onpITOB 10 HAOMIOIEHUIO TEIUIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH U TBEPIBIX TEll.
OOBsicHEHHE ¢ OTTOPOH Ha TEXHOJIOTHYECKYIO KapTy O] PyKOBOJCTBOM IT€/Iarora COXpaHeHus 00bEMa
TBEPIBIX TEJ, TEKYUECTH JKHIKOCTH (B TOM YHCIE, Pa3HULB! B TEKY4ECTH IS PAa3HBIX JKUAKOCTEH),
JIaBJICHUS ra3a.

HaGmonenue 3a nmpoBeseHUEM OIBITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD JIaBJICHHS BO3/LyXa OT €ro
00béMa M HarpeBaHHs WM OXJKACHHS, U MX OOBSICHEHHE HAa OCHOBE aTOMHO-MOJEKYISPHOTO
Y4EHUsI.

AHanu3 Mpu NOMOIIY Iejarora ¢ Onopoi Ha AWAAKTUYECKUN MaTepuasl MPaKTHUYECKUX CUTYaIHi,
CBSI3aHHBIX CO CBOMCTBAaMU ra30B, )KHIKOCTEHN U TBEPABIX TEIl.




TensioBblie
npoueccol (21 v)

Temmneparypa. Ceésa3b  memnepamypvl  co
CKOPOCMBIO MENI0B020 OBUIICEHUS HaACTUY.
Buytpennsis sHeprusi. Cnocobvl  usmenenus
GHYMpEHHel  dHepeuu:  menionepeoaia U
cogepuienue pabomol. Buovl mennonepedauu.:
MENIONPOBOOHOCHTb, KOHBEKYUS, U3TYUEHUe.
KomnuuectBo TEIJIOTHI. Y enbHas
TETIOEMKOCTh BEIECTBA. 1enioobmen u meniosoe
pasHosecue. Ypagnenue meniogozo banrauca.
IThasnenue u omeepoesanue KpUCMALIUYECKUX

sewjecms.  YIenbHas ~ TEIUIOTAa  IUIABJICHUS.
Iapoobpaszosanue u kondencayus. Hcnapenue
(MC). Kumnenue. VnenbHas TeIIoTa
napooOpa3zoBaHus. 3agucumocms memnepamypobl
Kunenus om ammocgeprozo  OasieHusL.
Buasicnocms 6030yxa.

OHeprusi  TOIUIMBA.  YJENbHAasi  TEIUIOTa
CTOpaHUs.

Ipunyunvr pabomel mennogulx Osucameneii.
Ky menyio8oco
oguzamens. Tennogvie Osuzamenu u 3auwuma

okpyacarougeti cpeowt (MC).

3akon coxpanenus u npespawjeHust IHepeUU 6
mennosvix npoyeccax (MC).

Jemoncmpayuu?®
[IpaBuia n3MepeHus TeMIEpaTypsbl.

1. Bunsl Teruionepeaym.

2. OxJIaxIeHHE TIPU COBEPIIICHUH PaOOTHI.

3. HarpeBanne mpu COBepIICHHMH pPabOTHI
BHEITHIMH CHJIAMH.
4. CpaBHeHHE  TEIUIOEMKOCTEH  pa3IUYHBIX

BEIIIECTB.
. Habnronenue kunenusi.
6. HaGmogenne TOCTOSIHCTBA — TEMIIEPaTyphI
TIPY IJIaBJICHUH.
7. Monmenu TEIIOBBIX ABUTATEIIEH.
Dponmanvuvie nadbopamopuvle padomnl u
onsimul.
1. HaOmonenne W3MEHEHHS BHYTpPEHHEH
SHEpIUu Teja B pe3yJsibTaTe Teljonepeadu u
pa®oTHI BHEITHHUX CHIL.

(S

OOocHOBaHME 1O TOATOTOBJIEHHOMY aJITOPHTMY COBMECTHO C IEJAroroM IpaBWJI M3MEPEHHS
TeMIIepaTypsbl.

CpaBHEHHUE pa3IUYHBIX CIIOCOO0B M3MEPEHMS U LKAl TEMIIEPATYPHI.

HaGmonenue 3a mpoBeaeHNEM OIBITOB, IEMOHCTPHPYIOIINX H3MEHEHNE BHYTPEHHEH SHEPTUH TEa B
pe3ysbTare Teruonepeaayn U padoThl BHEITHUX CHIL.

HaOmtonenue 3a mpoOBEAEHHEM OIBITOB, 00CYKICHUE MPAKTUIECKUX CUTYaLUi, JEMOHCTPHPYIOIINX
Pa3JIMYHbBIC BUABI TEIJIONIEpEaAaUn: TEIIJIONPOBOJHOCTh, KOHBEKI IO, U3JTyYCHUE.

HccnenoBanne ¢ onopoil Ha TEXHOJIOTMYECKYIO KapTy MOJ PyKOBOACTBOM II€Jarora siBICHUS
Teroo0MeHa MPH CMEIIMBAaHUH XOJIOIHON M TOpSTYEH BOJIBI.

Habnronenue ycTaHOBIICHHS TEIUIOBOTO PAaBHOBECHS MEXKTY TOPSUYEH M XOJIOAHON BOJIOH.
Omnpenenenne Ipy MOMOIIH [1E1arora KOJIMYecTBA TEIUIOTHI, TI0JIyYeHHOT0 BOJIOH TP TETIIIO00OMEHE ©
HarpeTbiM MCTAJINIMYECKUM HUJIUHIPOM.

Omnpenenenue 1Mo TabIHIE YACIbHON TETIIOEMKOCTH BELIECTBA.

Pemenne TUNOBBIX Pacy€THBIX 3a4ay B 1—2 HEHCTBHUS ¢ OMOpOH Ha aJTOPUTM, NMPEIBAPUTENIBEHO
pa300paHHBI COBMECTHO C II€AAaroroM, CBSI3aHHBIX C BBIYHCICHHEM KOJMYECTBA TEIIOTHI H
TEIIOEMKOCTH TP TETIIOOOMEHE.

Amnanus IIpyu mnoMouuy neaarora chyauMﬁ MMPaKTUYICCKOTO HMCIIOJIb30BaHUA TECIIJIOBBIX CBOMCTB
BEIIECTB W  MarepuajoB, HampuMep B  [ENIX  DHEProcOEpeKEeHMs:  TETIIOM3OJILMS,
JHEeprocoeperamIue KPhIii, TEPMOAKKYMYJIATOPHI U T. .

HaOmonenue siBineHni A ncnapeHns 1 KOHJICHCAnH.

HaGmonenue 3a ucciiejoBaHieM Mporiecca UCIIapeHus pa3InuHbIX KHJIKOCTEH.

OOBsICHEHNE 110 aNTOPUTMY COBMECTHO C IIE€IaroroM SIBJICHHH NCIIApEHUs U KOHACHCAIH Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

Habnronenue u o0bsICHEHHE TIpoIiecca KHIICHNS, B TOM YHCJIE 3aBUCUMOCTH TEMITEPaTyPhl KUIIEHHUS OT
JIaBJICHUSL.

Ormpezernenue 1o TadauIe OTHOCUTENBHON BIIaYKHOCTH BO3-IyXa.

HaGmonenue nporiecca riaBieHust KpUCTAIIMYECKOTO BELIECTBA, HAIPUMED, JIb/A.

CpaBHEeHUE MO IUIaHY INpU MOMOIIM MeAarora MpPOIECCOB IUIABICHUS KPUCTAIUIMYECKUX Tel
1 pa3MsIr4eHus IpH HarpeBaHUU aMOPQHBIX TeJl.

Omnpenenenue 1o TabaKIe YACTbHON TEIUIOTHI IUIABICHHS JIb/IA.

OOBsicHEHNE TIO CXEeME TOcie 00CYKAEHHS C MEAaroroM SIBJICHUH TUIaBIeHHUS U KPUCTAJUIN3AIuN Ha
OCHOBE aTOMHO-MOJIEKYISIPHOTO yYEHHSL.

Pemenue TUMOBBIX pacu€THBIX 3a7a4 B 1—2 JEHCTBUA C OMOPON Ha alroputTM, MpPEeABAPUTEIHHO
Ppa300paHHbI COBMECTHO C MEIAroroM, CBS3aHHBIX C BEIYMCICHHEM KOJIMYECTBA TEIUIOTHI B ITpoIeccax
TCIUIONCPCAaun NIPpH IJIaBJICHUN U KPUCTAJUIU3allur, UCTIAPECHUU U KOHJICHCAIUU.

AHanu3 npu MOMOLIM Iefarora ¢ ONOpod Ha IUAAKTHUYECKUH MaTepuall CUTyaluil IpakTUYECKOro
NpPUMEHEHUs] SABJICHUN IUIaBICHUS M KPUCTAJUIM3ALUM, HAIpUMeEp, IOJyYeHHE CBEPXYUCTHIX
MaTepHUalloB, COJIEBas IPeNKa | Ap.

AHanu3 1py ITOMOIIH TTe1arora padoThl U 00BICHEHNE TPUHITUIIA ICHCTBHS TETUIOBOTO IBUTATEIs.
Brluncienue kojandecTBa TCIJIOTHI, BBIACIAIOMICTOCA MPU CTOPAaHUMN pas3IMYHbIX BUAOB TOIJIMBA, U
KII[ nBuratens.




2. UccnenoBanue sIBICHHS TeIIOOOMEHa NpH
CMEUIMBAaHUN XOJIOAHON U TOpsTUeii BOJIBI.

3. Onpedenenue  Konuuecmsa mennomul,
NONYYEHHO20 6000l Npu Mmenioodomene ¢
Hazpemvim Memaitudeckum YyunuHopom.

4. Onpedenenue  yOenvHoll — mMenioémKocmu
seujecmaa.

5. UccnenoBanue npomecca UCIIapeHus.

6. OnpeneneHne OTHOCHTENBHON BIAXXHOCTH
BO3.yXa.

7. Onpedenenue yoenvHol meniomsl NiaeLeHus
avoa.

OOcyxJIeHne COBMECTHO C IIEAAroroM 3KOJIOTHYECKHX IOCIEICTBHI HMCIOIb30BaHUS ABUTATEICH
BHYTPEHHET0 CrOpaHHs, TEIUIOBBIX U ruipodsiekTpoctaniuii (MC — sKoJ0orus, XuMusi).

Pazned 7. DiieKTpu4ecKHe H MArHUTHBIE siBJeHus (37 4)

DyekTpUYecKHe
3aps/bl.
3apsisKeHHbIE
Tejaa M UX
B3aUMO/IeliCTBUE
(7 1)

Onexmpusayus men. JIBa pola dIEKTPUUECKUX
3apsioB. B3aumojelicTBUE  3apsDKEHHBIX — TEIL.
3axon Kynona (3asucumocmo cusvl
63AUMOOCUCMBUSL 3APIICEHHBIX METL ON GETUUUHDL
3apsa008 U PacCmMosHUusi Mexcoy Mmeiami,).

Onexrtpudeckoe — mone.  Hanpsascénnocmo

anexmpuyeckozo nons. [lpunyun cynepnozuyuu
9NeKMpPU1ecKux nouell (Ha KauecmeeHHoOM YposHe).

Hocumenu INEKMPUYECKUX 3aps1008.
Onemenmaphuiil 9NeKMPUeCcKull 3apso.
Cmpoenue amoma. TIpOBOJHUKH U TUIIEKTPUKH.
3aKoH COXpaHEHHsI JICKTPUIECKOT0 3apsia.

Jemoncmpayuu?®

1. DnexTpuszanus Te.

2. lBa pona OJEKTPUYECKHX  3apsioB |

B3aUMOJICHCTBUE 3apPSHKCHHBIX TEI.

3. YCTpoiicTBO 1 AEHCTBUE DIIEKTPOCKOIIA.

4. DnekTpocTaTudeckas HHAYKIHS.

5. 3aK0OH COXpaHEHHs INEKTPUIECKHUX 3aPsIIOB.

Dponmansusie nadbopamopHsle padbomol u
onvimol.

1. OmbITH IO HAOJIOACHUIO DIICKTPH3ALUY TE

WHIyKLUEH U IPU COMPUKOCHOBEHHH.

HaGmronenre 3a mpoBeIeHUEM OIBITOB IO AIEKTPU3AIMH TN MPH COMMPUKOCHOBEHUH W UHYKIIHEH.
Habnronenue u o0bsCHEHHE C OMOPOH HA MUNAKTHYECKUN MaTepHall B3aMMOACHCTBYSI OJJHOMMEHHO
U Pa3HOUMEHHO 3apsKEHHBIX TEJ.

OOBsicCHeHNE TIPH TTOMOIIH TTeJ]aroTa MPUHITUITA ASHCTBIS AIIEKTPOCKOTIA.

OOBsICHCHHE COBMECTHO C IEJaroroM SIBICHHNA 3JICKTPU3AIMH MPU CONMPUKOCHOBCHHUU TEN U
WHIYKIUEN C UCIOJIb30BAHUEM 3HAHUM O HOCUTEISIX DJIEKTPUUECKUX 3apsIIOB B BELIECTBE.
Pacno3naBanme W OOBSCHEHHE IO CXEME COBMECTHO C IIEJaroroM SBICHUH 3JCKTPU3AINH
B IIOBCEJIHEBHOM JKHU3HU.

Habnronenue n 00bsCHEHNE C OTIOPON HA TEXHOJIOTHIECKYIO KapTy OIBITOB, MINTFOCTPUPYIOUINX 3aKOH
COXPAaHEHHUsI JIEKTPUYECKOI0 3apsa.

Habnromenune onpITOB IO MOAETMPOBAHUIO CHIIOBBIX JIMHAHN 3JIEKTPUIECKOTO TOJIS.

HccnenoBanue moa pykoOBOJACTBOM MeAarora JEHCTBUS DIEKTPUYECKOTO MOJIs Ha MPOBOJHUKU U
JIUBJIEKTPUKU




IocTosaHHbIH
3JIEKTPUYECKUH
TOK (17 1)

DNEeKTpUUECKU TOK. Ycrnosus cywecmeosanus
nekmpuyecko2o moxa. VICTOUHUKH TTOCTOSHHOTO
ToKa. JIeHCTBUS 2IEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHYECKOE, MAarHUTHOE). JieKmpuyecKuli moK
6 JCUOKOCMSAX U 2a3dX.

PabGota ¥ MOIIHOCTH AJIEKTPUYECKOTO TOKA.
3axon [coyna—/lenya. Dnekmpuueckue yenu u
nompedumenu INEKMpUYecKol dHepeul 8 Oblmy.
Onexrpudeckas nenb. Cuina Toka. IIeKTPHIECKoe
HanpsokeHnne.  CONpOTHBIIEHWE  IPOBOJHHKA.
Yoenvnoe conpomusnenue gewecmsa. 3akon Oma

Ui ydacTka 1nenu. [locrmemoBartenbHOE U
napajjieibHOe COEIMHEHNE MTPOBOTHUKOB.
Kopomkoe 3amvikanue.

Jemoncmpayuu?®

1. TIpoBOTHUKY U TUIIIEKTPHKH.

2. MonenupoBaHue CHJIOBBIX JIMHAN

AIIEKTPUYECKOTO TIOJISL.
. UCTOYHMKH OCTOSHHOI'O TOKA.
. JlelicTBHS JIEKTPUYECKOIO TOKA.
. DJEKTPUUYECKUHN TOK B KHUAKOCTH.
. "'a30BbI11 pa3psia.
. VI3amepeHwme CHITBI TOKAa aMIIEPMETPOM.
. I3MepeHne aIeKTpUiecKoro HampsKEeHUs
BOJIETMETPOM.
9. Peocrtat u MarasuH COMPOTUBIICHUI.
Dponmanshvle 1adopamopHsle pabomol u
onvimol.

coO~NOO1Lh~ W

Jccnenosanue AeiicTBUS 3IEKTPUUECKOTO MOJIS HA

MPOBOAHUKU U JUIJICKTPUKHU.

.Coopka u mpoBepka paboThl IJIEKTPUUECKON TeTH

IIOCTOSITHHOI'O TOKaA.

.M3mepenue u peryupoBaHue CUIbI TOKA.
. I3amMepeHme u peryampoBaHue HaPSKEHUS.
Hccnedosanue 3asucumocmu cunvl moxa, uoyujeco

uyepe3z  pezucmop, om  conpomugnenus
pe3uUcmopa u HanpPANCeHus.
.Onvimol,  0emMoncmpupylowue  306UCUMOCTIDb

INEKMPUUECKO20 CONPOMUBIEHUS nposo&nuka
onm eco ()]Zqul, I’UZOLL;G()U nonepe4Hoco cedernust

HaOmtozienue pa3inuHbIX BUIOB JICHCTBUS SIEKTPUUECKOTO TOKa U 00HApYKEHHE COBMECTHO C
MIE€AaroroM 3TUX BUIOB ACHUCTBHS B TOBCEIHEBHOM KU3HHU.

Cbopka 110 cxeme M UCTIbITaHKE 110J] KOHTPOJIEM Mearora 3JeKTPUIEeCKON e MOCTOSHHOTO TOKA.
HaOmonenue 3a aeMOHCTpaIfield I3MEpeHHs CHIIbI TOKA aMIIEPMETPOM.

HaGmonenue 3a neMoHcTpanyeil u3MepeHus SIIEKTPHYECKOT0 HAIIPSHKEHUS BOJIBTMETPOM.
IIpoBenenne u OOBSICHEHHWE TNPHU IOMOIIM YYUTENS OIBITOB, JEMOHCTPUPYIOUIMX 3aBUCHMOCTD
JJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHMKA OT €r0 AJHHBI, MIOHIAJU MNONEPEYHOro CEUEHHUs U
MaTepuana.

HaOmonenue 3a meMOHCTpanueld HMCClIeOBaHHS 3aBHCHMOCTH CHJIBI TOKA, NPOTEKAIOIIETO 4Yepe3
PE3UCTOP, OT COPOTUBIICHUS PE3UCTOPA U HANIPSDKEHHS Ha Pe3UCTOope.

basoBble mpeacTaBiIeHns O MPaBUIIAX CI0XKEHUS HAMPSKEHUH IPU MOCIEN0BATENIbHOM COEANHEHNN
JIBYX PE3UCTOPOB.

basoBble mpencTaBiaeHns 0 MPaBUIaX Ul CHIIBI TOKA IIPY NapaJljIeIbHOM COENHEHHN PE3UCTOPOB.
HaOmonenue neMoOHCTpaliy Ieiarora 0 CUTyalusix MOC/IEA0BaTEILHOTO U NMapalIeIbHOTO
COCAMHECHU A IPOBOAHMUKOB B TOMAIIHUX JJICKTPHUICCKUX CECTAX.

Pemenne THNOBBIX Pacd€THBIX 334ad B 1—2 JEHCTBHUS C ONMOPON Ha aJrOPHUTM, MPEIBAPUTENBHO
pa3o0paHHBI COBMECTHO C MEJaroroM ¢ MHCIONb30BaHHEeM 3akoHa Oma u ¢opmyn pacuéra
JJIEKTPHYECKOTO  COMPOTHUBIIEHUS MpPH IOCIENOBATENBHOM U  MNAapajIeIbHOM  COCOVUHEHUHU
IIPOBOJIHUKOB.

Ompenenenne ¢ ONOPOM Ha TEXHOJIOTHUECKYIO KapTy MOJ PYKOBOJICTBOM Iiefarora paboTsl
ANIEKTPUUYECKOT0 TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP.

OmnpenesneHne ¢ oMopoi Ha TEXHOJIOTHYECKYIO KapTy O]l pPyKOBOJCTBOM II€JJarora MOITHOCTH
AIIEKTPHYECKOT O TOKa, BBIAEIEMOI Ha PE3UCTOpE.
Habnronenue 3a uccnenoBaHNEeM 3aBUCHMOCTH CHJIBI TOKA Yepe3 JIAMITOUKY OT HAaIpsHKEHUs Ha Heil.
OmnpeneseHne ¢ OTOPOi Ha TEXHOJIIOTHIECKYTO KapTy 1o pykoBoacTBoM negarora KI1/1 mvarpeBarens.
HaGmonenue 3a uccnenoBanueM IpeoOpa3oBaHus SHEPTUH IIPU TTOABEME I'Py3a dJIEKTPOIBUTATEIIEM.
OOBsicHEHNE TTOCTIE PACCYKACHUS C TIEArOroM U COCTABIICHHUE IIaHA-KOHCIIEKTa YCTPOICTBA U
TIPUHIIMIIA JEHCTBHS TOMAIITHUX JJIEKTPOHArpeBaTENbHBIX IPHOOPOB.

OObsicCHEHHUE 0CIIe PACCYKICHHSI C TIEJaroroM 1 COCTaBJICHUE MJIaHA-KOHCIIEKTa IIPUYUH KOPOTKOTO
3aMbIKaHMS U IPUHINIA JEHCTBUSA MIIaBKUX MPEeJOXPaHUTENEH.

PerieHne THNOBBIX pacu€THBIX 3aaa4d B 1—2 JEHCTBUS ¢ OMOPOW HA alTOPUTM, NPEIABAPUTEIHHO
pa3o0paHHBIA COBMECTHO C MIEaroroM ¢ UCIOIb30BaHueM 3akoHa Jxoynst—IJleHna.

HaOmonenne BOSHUKHOBEHHS AJIEKTPHYECKOTO TOKA B KHJIKOCTH.




u mamepuana.

dlposepka npasuna crodxcenuss HAnpAXCeHul npu
nocne0o8amenbHoM coeouHenuu 08yx
Pe3UCmopos.

dlposepxa npasuna Ons cunbl  Moxka  npu
NAPaIIeIbHOM COCOUHEHUU PE3UCTNOPOE.

.Onpenenenrie  pabOTBl  JNEKTPUYECKOTO  TOKA,
HAYILIETO YEPE3 PE3UCTOP.

0. OmnpeneneHue MOLTHOCTH JEKTPUIECKOTO TOKA,
BBIJIEISIEMOM Ha PE3UCTOPE.

1. HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKa,
HYLIETO Yepe3 JIAMIIOUKY, OT HAMpsDKeHUS Ha
HEil.

2. Onpeoenenue KII/[ nacpesamens.




MarsurtHbie
sByieHus (6 4)

IlocTossHHBIE MarauThEl. B3anmopaelicTBue
MOCTOSIHHBIX MarHuToB. Mazuummuoe noie.
Maznummnoe none 3emnu u e2o 3nauenue O
orcusnu Ha 3emne. Onvim Dpcmeda. Macnumnoe
noze anekmpuyeckoz2o moka. Ilpumenenue
9NeKMPOMASHUMOE 8 mexXHuKe. [leticmeue
MAZHUMHO20 NOJIAL HA NPOBOOHUK C MOKOM.
Dnexkmpoosueamenb NOCMOAHHO20 MOKA.
HUcnonvzosanue anekmpoodgueameneti 6
MeXHUYECKUX yCmpoucmeax u Ha mpaucnopme.
Jemoncmpayuu?’
1. BzanmoselicTBHEe TOCTOSSHHBIX MArHUTOB.
2. MoaenupoBaHue HEBO3MOKHOCTH
pa3zeneHns MOI0COB MarHuTa.
3. MoaenupoBanue MAarHUTHEIX
MMOCTOSIHHBIX MarduTOB.
4. OmeIT Jpcrena.
5. MarauTHoe noje Toka. DJIeKTPOMAarHur.
6. [lelicTBE MarHUTHOTO TIOJISI HA TIPOBOTHHUK C
TOKOM.
7. DNEeKTpOIBUTATENb IOCTOSHHOTO TOKA.
Dponmanvuvie nadbopamopuvle padomsl u
onvimaol.

MoJIeH

. I/ICCHCHOBaHI/Ie MAarauTHOI O BBaHMOHeﬁCTBHﬂ
IIOCTOSIHHBIX MarHuToB.
. I/I3y‘-IeHI/IC MarHMuTHOI'O TI0JIA ITOCTOSTHHBIX

MAartvuToOB IIpU UX 06’L€,HI/IH€HI/II/I 1 pa3aiCJICHUU.

JccnenoBanue aelcTBUSI 2JEKTPUUECKOTO TOKA HA

MarHUTHYIO CTPEJIKY.

.OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTH CHJIBI

BSaHMOHeﬁCTBHH KaTyIIKu ¢ TOKOM W MarHura
OT CWJIbI TOKAa U HaIpaBJICHUS TOKA B KaTyIIKE.

J3yueHune [EUCTBUS MarHUTHOrO IOJs HA
IIPOBOJIHUK C TOKOM.

Koncmpyuposanue  u  usyuenue  pabomul
anexmpoogueamerns.

JM3mepenue KIIJ 3JEKTPOABUIaTEIbHOMN

YCTAHOBKH.

HccnenoBanue noj pyKoBOACTBOM I€Aarora MarHUTHOTO B3aMMOJEICTBHS NOCTOSHHBIX MarHUTOB.
N3zyuenue ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy 0] PYKOBOACTBOM II€[Jarora MarHUTHOT'O HOJIA
ITOCTOSTHHBIX MarHUTOB IIPU UX 00BbEANHEHNH U pa3/IelICHHH.

HaGJ'IIOZ[eHI/Ie 3a MPOBCACHUCM OIBITOB 11O BU3YyaJIU3allUuH MOJISA TOCTOSHHBIX MarHUTOB.

W3zyuenne moj pyKoBOJICTBOM Mesarora siBICHHUs HAMar HIIYMBAaHHS BEIIECTBA.

HccnenoBaHue COBMECTHO C ITEAAroroM AEHCTBUS AIEKTPUIECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
HaOmonenue 3a mpoBeAEeHHEM OIBITOB, AEMOHCTPHPYIOIINX 3aBHCUMOCTH CHIIbI B3aUMOACHCTBUS
KaTyIIKU C TOKOM U MarHUTa OT CUJIbI M HAIPaBJIEHUS TOKA B KaTyIIIKE.

AHanu3 mpu MOMOIIM TEAarora CUTYalui MPAaKTHYECKOTO MPUMEHEHUS 3JIEKTPOMAarHUToB (B
OBITOBBIX TEXHUYECKHX YCTPOIMCTBaxX, IPOMBIIUICHHOCTH, MEIHUIITHE).

N3ydenue ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy MO pPyKOBOJCTBOM II€arora AeHCTBUS MarHUTHOTO
TIOJIs HA TIPOBOJHUK C TOKOM.

W3ydenue ¢ onopoit Ha TUAAKTUYECKUI MaTepual AeHCTBUS AIEKTPOABUTATENs.

N3mepenue coBmectHo ¢ neaarorom KIIJI anexkTpoaBUraTeibHON yCTaHOBKH.

BazoBble npencTaBiieHNs O Pa3IMYHBIX IPUMEHEHHUSX JJIEKTPOABUTATENEH (TPAaHCIOPT, OBITOBBIC
YCTPOKCTBA U JIp.).




DJIEKTPOMATHUT
Has HHIYKIUs
(44)

Onvimol @apaoes. Henenue
anexmpomazHumuou unoykyuu. Ilpasuno Jlenya.
Onexmpozenepamop. Cnocobwvi nony4eHus.

NeKMpUyeckol dHepeuu. DIEKTPOCTAHIIMH Ha
BO300HOBIIIEMBIX UCTOYHHUKAX SHEPTHU.
Jemoncmpayuu’
1. VlccnenoBanue sIBICHIS SIEKTPOMArHATHOM
HHIYKIUH.
2. Omnpitel Dapages.
3. 3aBHCUMOCTh HAINpaBJICHHS WHYKIIMOHHOTO
TOKa OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.
4. DreKTporeHepaTop MOCTOSIHHOTO TOKA.
Dponmanshvie 1adopamopHsle padbomol u
OnbImel.

1. OmneiTel 1O  HCCIEIOBAHUIO  SBJICHUS
3IEKTPOMArHUTHON MHIYKIIMH: NCCIICIOBAHNE
W3MCHEHW  3HAYCHWS W  HAIMPaBICHHS
I/IH[[yKL[I/IOHHOFO TOKa.

HpOBeZ[EHI/Ie COBMECTHO C I€aaroromM OIIBITOB IO UCCIICAOBAHUIO ABJICHUS 3J'IeKTp0MaFHPITHOI71
WHOAYKOUW: UCCIIENOBAHUE W3MCHCHUM 3HAYCHUS 1 HarpasJICHUS NTHAYKIIMOHHOT'O TOKa

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 u)

TemaTnuecknii
0J10K, TeMa

OcHoBHOE coIepkaHue

OcHoOBHBIE BUAABI 1eATEJIbHOCTH YUAIIMXCS
(Ha ypoBHe y4eOHBIX JeiicTBHIl)

Pa3nen 8. Mexanuueckue siiaenus (40 v)




MexaHnunveckoe
JBHIKEHHE

M CIOCO0BI €ro
onucanus (10 u)

Mexanuueckoe IBHXKEHUE. MarepuanbHas
Touka. Cucrema otcuyéra. OTHOCUTENBHOCTb
MEXaHHYeCKOr0  IBIDKEHHs.  PaBHOMepHOe
NpsIMONMHENHOe JBIDKeHHE. Hepasnomeproe
npamonunetinoe  osudicenue.  CpenHsas  u
MeHOBeHHAs CKOpOCHb mena npu
HEPABHOMEPHOM OBUINCEHUU.

Yckopenue. Pagnoycropennoe
npamonuHelHoe odguoiceHue. CBobomHOE

nanenue. Oneimot I anunes.
Pasnomepnoe osudicenue no oKkpys’CcHOCHU.
Ilepuoo u uwacmoma obpawenus. Jluneiinas u
yenosas ckopocmu. Llenmpocmpemumensvroe
YCKopeHue.
Hemoncmpayuu
1. HabmoeHne MEXaHUYECKOTO JBIDKCHUS
TeJa OTHOCUTENIFHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE IyTEH U TPACKTOPUH IBYKCHHS
OIHOTO M TOT0 K€ Tela OTHOCUTEIIBHO
Pa3HbIX TeJ OTCUETA.

3. IsmepeHre  CKOPOCTH M YCKOPCHHS
MPSIMOJIMHEITHOTO IBIKEHUSL.

4. UccnenoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO JBMKCHHUSL.

5. Habmronenue JIBAKEHUS Tena o
OKPY>KHOCTH.

6. HaOmogenne MeXaHHYECKHX  SIBJIEHUH,
IIPOUCXOIIUX B CUCTEME OTCUETA
«Tenexka» mnpu e€ paBHOMEPHOM U

YCKOPEHHOM  JABMXKE€HMHM OTHOCHUTEIBHO
KabuHera QpU3MKH.

Dponmanvuvie nadbopamopmvie padomot u

onsimol.

1. Koncmpyuposanue mpakma 0ns paseona u
oanvbHeluez0 PAGHOMEPHO20 — OBUIICEHUs
WAPUKA UIU MENENHCKU.

2. OmpeneneHue cpenHen CKOPOCTH
CKOJIbKEHUs1 Opycka WM  JIBUKEHHS
IIapyKa 10 HAKIIOHHOHN TJIOCKOCTH.

3. OmpeneneHre  yCKOpPeHHS — Teja
PaBHOYCKOPEHHOM [JBIKCHUH II0

npu

AHaiu3 ¢ MOMOIIBIO Iefiarora ¥ 00CyKICHUE Pa3IMYHBIX IIPUMEPOB MEXaHHYECKOTO JABMKSHUSL.
OOcykeHne COBMECTHO C IIEJaroroM I'paHull IPUMEHHUMOCTH MOJENN «MaTeprualibHasi TOUKay.
Omnucanue nocie 00CyKAESHHS C MeIaroroM MeXaHW4eCKOro JABHXKEHUS Pa3InYHBIMU Criocobamu
(ypaBHeHue, Tabnwia, rpaduk).

AHanu3 TOA PYKOBOJCTBOM Iejarora
OTHOCHTEIBHOCTh MEXaHUYECKOTO JABMKCHUSL.
HaGntofenne MexaHN4ecKoro JIBM)KEHHSI TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHHE ITyTeH ¥ TPACKTOPUI JBIKEHUS C ONIOPON Ha TEXHOJIOTHYECKYIO KapTy IO PYKOBOICTBOM
Tieiarora oJHOTO M TOT'0 K€ TeJla OTHOCHTEIILHO Pa3HbIX TEJ OTCUETA.

AHanu3 ¢ IOMOILBIO IeAarora Tekcra [anuiest 00 OTHOCUTEIBHOCTH JIBHYKEHUS; BBINIOJTHEHUE 3a1aHHi
10 TEKCTY (CMBICIIOBOE YTCHUE).

[Ipocreiinye BIYMCIECHUS 10 00pa3Ily CpelHel CKOPOCTH CKOJIBXKEHUS OpyCKa MM JBHKESHUS [IapruKa
10 HaKJIOHHOM TUIOCKOCTH.

AHanu3 1 00CyXJIeHHE C ONOPOH Ha TEXHOJOIMYECKYIO KapTy 0]l PyKOBOJCTBOM Iiejiarora croco0oB
MPHONMMKEHHOTO OTIPE/ICIICHNSI MTHOBEHHON CKOPOCTH.

Omnpenenenue rnocie paccyXJeHHsI C IIeAaroroM 1o cXxeMe CKOPOCTH paBHOMEPHOT'O JIBIKEHUS (IIapHKa
B JKHJIKOCTH, MOZIEIIH JICKTPUYECKOTO aBTOMOOUIIA U T. II.).

Omnpenenenne COBMECTHO C IENAaroroM IyTH, NMPOWIEHHOTO 3a JAHHBIH NPOMEXYTOK BPEMEHH, U
CKOPOCTH TeJia 10 rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O IBIXKEHHUSI OT BPEMEHHU.
HavaneHble mnpencraBieHHe O INPHHUWIAX JCHCTBHSA NPUOOPOB, H3MEPSIOIINX
(ciunomeTpoB).

[Mpocreiimme BBIYKCIEHHS IO 00pas3ly IMyTH M CKOPOCTH IPH PaBHOYCKOPEHHOM IIPSIMOJIUHEHHOM
JBIDKEHUH Tela.

OmnpeneneHne COBMECTHO C MEIaroroM MpOMISHHOIO MyTH U YCKOPEHHS JBWXKEHHS Tena Mo rpaduky
3aBHCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSMOIMHEHHOTO IB)KEHHUS TeIa OT BPEMEHH.
OmnpejeneHue ¢ MOMOIIBIO NIeJarora yCKOPeHUs Tejla IpU PaBHOYCKOPEHHOM JIBH)KEHHH 110 HAKJIOHHOW
IUIOCKOCTH.

W3mepenne 1mo cxeme Imocie pacCykXICHHUs C IeNaroroM IepHoJa M 4acTOThl OOpalleHHs Tesa 1o
OKPY>KHOCTH.

Omnpenenenne HaXOXKACHHS I0J] PYKOBOACTBOM II€Aarora CKOPOCTH PaBHOMEPHOTO ABIKEHHS Tella
10 OKPY’KHOCTH.

Pemenue THIOBBIX pacuy€THBIX 3amad B 1—2 NEHCTBUS C OMOPOH Ha alrOpUTM, MPEIBAPUTENHHO
pa3o0paHHBI COBMECTHO C II€[aroroM Ha OMNpEJeJeHUEe KUHEMaTHYECKUX XapaKTePUCTUK
MEXaHHYECKOTO JBHKCHHS Pa3IMYHBIX BHJIOB.

PacnioznaBanue u npuOIMKEHHOE OMUCaHKe Mo 00pa3iy mnocie 00CYKICHUS C IeIaroroM pa3InYHbIX
BUJIOB MEXaHWYECKOro ABWKCHHUS B IPUPOJE M TEXHHUKE (HAa MPUMEpax CBOOOMHO MaJaroluX Tell,
JIBMDKEHUS! )KUBOTHBIX, HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIp.).

JKH3HCHHBIX CHTyaHHﬁ, B KOTOPBLIX IPOABJIACTCA

CKOPOCThH




HAKJIOHHOM IJIOCKOCTH.

4. VccnenoBaHue 3aBHCUMOCTH IyTH  OT
BPEMEHH [IPH PaBHOYCKOPEHHOM ABM)KEHUH
0e3 HayaJIbHOI CKOPOCTH.

5. Ilposepxa 2unomesul: ecau npu
PABHOYCKOPEHHOM osudiceHUU oe3
HAYANLHOU CKOPOCHU HYMU OMHOCAMCA KAK
pAo HeuémHuIx yucer, mo
coomeememeyoujue NPOMENHCYMKU
8pemeHlU OOUHAKOBYL.

B3aumoneiicrBue
Ten (20 v)

[lepBriit 3axkon HerloroHa. Bropoil 3akoH
Heiorona. Tperuii 3akoH Hretotona. [lpunyun
cynepno3uyuu cu.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenusi:
CUNIA MPEHUSL CKOIbIICEHUS, CULA MPEeHUsL NOKOS,
opyaue 8U0bl MpPeHUsl.

Cuna TSDKECTH W 3aKOH  BCEMHPHOTO
TSATOTEHHs. YCKOpPEHHE CBOOOIHOrO MaJeHusl.
Heuowcenue naanem eokpye Connya (MC).
Ilepsas kocmuueckas ckopocms. Heeecomocmo
U nepezpy3Ku.

PaBHoBecue MaTepHalbHON
Abcomomno  meépdoe  meno.  Pasnosecue
meépooeo  mena C  3aKPeniéHHOU  O0Cbio
epawenuss. MOMeHT cwibl. Llenmp magxcecmu.

Hemoncmpayuu

1. 3aBHCHMOCTH YCKOpPEHUS TeJNa OT MAacChl

TeJla U JCHCTBYIOIIEH Ha HETO CHUJIBI.

2. HaOmronenue paBeHCTBa CHII

B3aUMOJICHCTBUM TEJL.
3. U3ameneHue Beca Tena MpU yCKOPEHHOM
JIBUKCHUU.
®@poHTAaJbHBIE JJa00paTOPHbIE Pa0OTHI U
ONBITHI.

TOYKH.

pu

1. HCCJ’ICZ[OBEIHI/IG 3aBUCUMOCTU CHJIbI TPCHUSL

CKOJIBKEHUSI OT CHJIBI  HOPMaJbHOT'O
JIaBJICHHS.
2. Onpenenenne  Ko3pGHUIMEHTA  TPEHMS
CKOJIB)KEHHSI.

HaOmionenue n o0cyxaeHHEe COBMECTHO C IIEIaroroM ONBITOB C JBMXKEHHEM Tejla NP YMEHBIICHHH
BIIMSHUSL IPYTHX TEJ, MPEMATCTBYIOMNX JBIKCHHUIO.

AHanmu3 1o cxeMme Iociie PacCyKAEHHs C IeJaroroM TekcTa [anuies ¢ onmucaHHeM MBICICHHOI'O
OKCIICPUMCEHTA, 06OCHOBI>IBaIOHIeI‘O 3aKOH HMHEPUUH; BBIIIOJIHCHUEC 3az[aH14171 IO TEKCTY (CMI)ICJ'IOBOC
YTCHHE).

OOcyxaeHne 101 PyKOBOJICTBOM I1€Aarora BO3MOXKHOCTH BBITIOJHEHHS 3aKOHA MHEPLUH B Pa3IMIHBIX
CUCTEMaxX OTCYETA.

HaGmonenne m oOCyXJIeHHE COBMECTHO C MEJaroroM MEXaHWYeCKHX SIBJICHUH, NMPOUCXOAALIMX B
cucreme oTcuéra «Tenexka» npu e€ paBHO-MEPHOM M yCKOPEHHOM JIBIDKCHUH OTHOCHTEJIFHO KaOWHETa
(bU3HKH.

JleﬁCTBI/Iﬂ C BEKTOpaMHu CUJI: BBITIOJTHEHHE 3a11aHm71 IO CJIOKCHHIO U BBIYMTAHUIO BEKTOPOB.
HaOmofenne 3a TpOBEAEGHHEM OINBITOB, AEMOHCTPUPYIOIIMX 3aBHCHMOCTh YCKOPEHHs Tela OT
MIPUIIOKEHHOM K HEMY CHJIBI M MACcChI Tela.

AHanu3 1 00BSICHEHHE C OITOPOI HAa TEXHOJIOTMUYECKYIO KapTy 0] PyKOBOJCTBOM IeJarora sSBJICHUH ¢
HCIOJIb30BaHNUEM BTOPOro 3akoHa HeroToHa.

PeiieHre TUMOBBIX pacuETHBIX 3a7ad B 1—2 feiicTBUSL ¢ OMOPOM Ha aJrOpUTM, MPEIBAPUTEIHLHO
pa3o0paHHBI COBMECTHO C IIEIarOroM C HCIIOJIb30BaHHEM BTOpPOro 3akoHa HploToHa M mpaBmia
CIIOXKEHUS CHUIL

Omnpenenenne COBMECTHO C IIEIaroroM XECTKOCTH TPY KHUHBI.

AHanu3 cuTyanuii ¢ OMOpOM Ha TEXHOJOTMUYECKYI0 KapTy IOJ PyKOBOJCTBOM I€larora, B KOTOPBIX
HabIromaroTes yrnpyrue aedopmarun, 1 uX 00BbsICHEHHE ¢ HCIIONB30BaHNEM 3aKkoHa ['yka.

Pemenne THMOBBIX pacuy€THBIX 3a7ad B 1—2 neicTBUS C OMOPOH HA aJrOpPHUTM, NPEABAPUTEIHEHO
pa300paHHBII COBMECTHO C IIEIaroroM C MCIIOIb30BaHNEM 3aKoHa [ yka.

HccnenoBanue npy NOMOILU M€Jarora 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBKEHUS OT CHJIbl HOPMAIbHOTO
nasienusi. COBMECTHOE 00CyKAEHHE Pe3yIbTaTOB UCCIIEIOBAHMUS.

Omnpenenenue moj KOHTPOJIEM IIEJarora ¢ Oopoi Ha KOHCIIEKT Ko3(dUIreHTa TPeHNS CKOIbKCHUSI.
W3MepeHne ¢ MOMOIIBIO IIelarora CUJIbl TPEHHS! OKOSI.

Peirenne THMOBBIX pacu€THBIX 3a7a4 B 1—2 jeiiCTBUSL C ONOpPOH Ha alrOPUTM, MPEIBAPUTEIHLHO
pa3o0paHHBIN COBMECTHO C I1€Iar0roM C HUCIIOJIb30BaHUEM (POPMYIIBI JJIsl CHIIBI TPEHUS CKOJIBKEHHSL.
AHanu3 mo cxeMme Iocjie pacCyXJICHHs Menarora O IOBHXKEHHH TeJ TOJBKO IOA JEHCTBHEM CHIIBI




3. OnpeneneHne »KECTKOCTH NPYKUHBL.

TSKECTH — cBOOOTHOTO TTafeHus.
OOBsiCHEHHE TI0]] PYKOBOJCTBOM IEarora He3aBUCUMOCTH YCKOPCHHUSI CBOOOTHOTO TIaICHUS OT MacChI
Tena.

Or1eHKa COBMECTHO C TIEJarOTOM BEIIMYHHEI CHITBI TATOTCHUS, JEHCTBYIOIICH MEX Y TBYMS TSIIaMH (IS
pa3HBIX Macc).

AHamm3 ¢ OmoOpod Ha MUAAKTUYCCKHH MaTephan IBIDKEHHUS HEOECHBIX TeNl IMOoA ACHCTBHEM CHUIBI
TATOTCHHUA (C HUCIIOJIb30BAHUEM AOINIOJIHUTCIBbHBIX HCTOYHUKOB I/IH(I)OpMaIJ,I/II/I).

Pemmrenne THMOBBIX pacy€THRIX 3agad B 1—2 NEWCTBUS C OMOPOH Ha alrOpPHTM, MPEeIBapUTEIBHO
pa300paHHBIA COBMECTHO C TIEIAarOrOM C MCIOJIB30BaHUEM 3aKOHA BCEMHUPHOTO TSTOTCHHS U (POPMYIIBI
JUIs1 pacu€Ta CUJIbl TSHKECTH.

Habnronenue u 00CyXIeHHE C TIOMOIIBIO TIEIarora OMBITOB 110 M3MEHCHHIO BEca Tella IMPH YCKOPSCHHOM
JBVKCHUU.

AHaIM3 ¢ MOMOIIBIO TeJarora YCIOBUI BOHIKHOBEHHSI HEBECOMOCTH U ITEPErpy3KH.

PerieHre TUMOBBIX PacuETHBIX 3a7ad B 1—2 NEWCTBUSA C OMOPOIl HA alrOPUTM, MPEABAPUTEIBHO
pa3o0paHHBIN COBMECTHO € TIEArOrOM Ha ONpeeICHrE Beca Tella B Pa3INYHBIX YCIOBHUIX.

AHanu3 ¢ onopoil Ha TEXHOJOTHYECKYIO KapTy MOJ pPYyKOBOJICTBOM I€Aarora Cui, JeHCTBYIOLIUX Ha
TEJO0, TIOKOSIIIIeecs: Ha OIope.

OmnpenesneHre ¢ TOMOIIBIO TIeIarora MEeHTPa THKECTH Pa3InIHBIX Tell.




3aKoHbI
coOXpaHeHus!
(10 v)

Wmnynec Ttena. Mamenenue  umnyawca.
Hmnynvc cunvi. 3aKOH COXpaHEHUS! HUMITYJIbCA.
PeaktuBHOe nBmxenne (MC).

Mexanmueckasi paboTa ¥ MOIIHOCTE. PaboTa
CHI TSDKECTH, ympyeocmu, mpenus. Ces3b
oHepeuu u padbomwl. lTloTeHIMANBHAS SHEPTHA
TeNa, TOAHSATOrO HaJl IMOBEPXHOCTHIO 3EMIIH.
Ilomenyuanenas sHepeus cxHcamoli Npys#CUHbL.
Kunernueckas SHEPTHSL. Teopema 0
KUHemuueckou 2dHepeuu. 3aKOH COXPaHEHUS
MEXaHUYECKOH SHEPTHH.

Hemoncmpayuu
1. Tlepemaua wMmmynbCca MpHU B3aUMOJCHCTBUHI

Tell.

2. TlpeobpaszoBanus
B3aUMOICHCTBUH Tell.

3. CoxpaHeHHUe UMILyJIbCa [TPU HEYIIPYroM
B3aMMO/ICHCTBHH.

4. CoxpaHEeHHE UMITyJIbCA TIPH abCONIOTHO
YOPyTrOM B3aUMOJICHCTBHN.

5. HabmoneHue peakTUBHOTO JIBHOKCHUSL.

6. CoxpaHeHHEe MEXaHWYECKOW SHEPTrUH NpU
CBOOO/IHOM TIaJICHUH.

7. CoxpaHeHHE MEXaHHYECKON SHEPTHH MpU
JIBIKCHUU TEJa MO JCHCTBUEM TIPYKHUHBL.
Dponmansusie nadopamopHsle padbomosl u

onsimol.

1. OmnpenencHre pabOTHI CHIIBI TPCHHS IPH
PaBHOMCPHOM JABHXXCHUHN TCJl1a 110
TOPU30HTATEHON TIOBEPXHOCTH.

2. Omnpenenenue paboThI CHIIBI YIIPYTOCTH MPH
mogséMe  Trpy3a C  HCIOJIH30BAHUEM
HETIO/IBU)KHOTO H TIOIBUYKHOTO OJIOKOB.

3. H3yuenue 3aKoHa COXpPaHEHHUS SHEPTUH.

SHEPTUU pu

HaOmogenue u 00CyXIeHNE C TIOMOIIBIO MEIarora OIbITOB, IEMOHCTPUPYIOIINX MEPEAady NMITyIbCca
NP B3aMMOJCHCTBHUHU Tell, 3aKOH COXPAaHEHUS! WUMITyJbca TPH aOCONIOTHO YNPYroM M HEYIpYrom
B3aMMOJAEHCTBUH TEIL

HaOmionenue neMOHCTpanuy Hegarora CUTYalii B OKpY Karollel )KU3HHU ¢ WCIIOJIb30BAHUEM 3aKOHA
COXPAaHEHHUs UMITYJIbCa.

Pacno3HaBanue ¢ Omopodl Ha TEXHOJOTHYECKYIO KapTy IIOJ, PYKOBOJCTBOM II€[arora SIBICHHS
PEaKTUBHOTO JBHXKEHUs B pupojie U TexHuke (MC — Ouosnorus).

IIpuMeHeHre COBMECTHO C MEJAroroM 3aKOHA COXPaHEHHWs WMIIyJbca JUId pacdéra pe3yIbTaToB
B3aUMOJEHCTBUSL TeJl (HA TWpUMeEpax HEYNpYroro B3aUMOJCIHCTBHS, YHPYroro LEHTPAIBHOIO
B3aMMO-JCHCTBHUS IBYX OJMHAKOBBIX TEJ, OJHO U3 KOTOPBIX HETOA-BIKHO).

Pemenne THMOBBIX pacuy€THBIX 3amad B 2—3 JACHCTBHUS C ONOPOM HA aJIrOPUTM, MPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C MENaroroM ¢ UCIOJIb30BAaHUEM 3aKOHA COXPAaHEHUS UMITYJIbCA.
Omnpenenenue ¢ onopoil Ha AWAAKTHUECKUN MaTepran pabOThl CHIIbI YHPYTOCTH IPH MOIbEME Ipy3a
C MCIOJI30BaHUEM HETIOJIBI)KHOTO U TIO/IBU)KHOTO OJIOKOB.

W3MepeHne COBMECTHO C MEAAroroM MOIIHOCTH.

W3mepenne ¢ moMouibio nearora noTeHINalbHOM 3HEPT Uy YIpYyro e opMUPOBAHHON MPYKUHEIL.
H3MepeHne COBMECTHO € NEAArOroM KHHETUYECKON SHEPIHH TeJla 10 JUIMHE TOPMO3HOTO ITyTH.
HaOmonenue 3a 9KCeprMEHTAIBHBIM CPAaBHEHHEM HM3MEHEHUs! MTOTEHINAIBHON W KHHETHYECKOH
SHEPrui Tella IPU JABUKEHUU 110 HAKIIOHHOW IJIOCKOCTH.

HaOmonenue 3a 3KCEpHUMEHTAIBHONW NMPOBEPKOM 3aKOHA COXPAHECHUS] MEXaHWYECKOW 3HEPTUH MpH
CBOOO/IHOM IaICHHH.

[IpumeHeHre Ha HayajabHOM YPOBHE, C ONOPOM HAa AMJAKTUYECKUM MaTepuan 3aKOHa COXpaHEHHs
MEXaHUYECKOU SHEepruu Al pacuéTa MOTEHIMAIbHON U KHHETUYECKOH SHepruii Tena.

PelieHre THUIOBBIX PAaCcUETHBIX 3amad B 1—2 NCHCTBUSA C OMOPOi HA aJrOPUTM, MPEABAPUTEIBHO
Ppa300paHHbIi COBMECTHO C IT€ZIar0oroM C HCIOIb30BaHIEM 3aKOHA COXPaHEHHS MEXaHWIECKOH YHEPTHH.

Pasnen 9. Mexanuuyeckue Kojiedanusi ¥ BOJHbBI (15 1)




MexaHn4ecKne
Kosiedoanus (7 4)

KonebarensHoe JIBUYKEHHE. OCHOBHBIE
XapakTePUCTUKK KOJEeOAHUM: MEepPHo, YacToTa,
amrutyaa. Mamemamudeckuti u npysCUHHbL

masmuuxy.  Ilpespawjenue  snepeuu  npu

KonebamenbHOM OBUNCCHUU.

3aryxarommue KojeOaHus. BbIHYXICHHbIE

Kosebanus. Pe3oHanc.

Jemoncmpayuu?®

1. HaGmronenue KoleOaHuii  Tea MO
JEHCTBUEM  CHJIBI TSDKECTH M CHIIBI
YIPYTOCTH.

2. HabmoneHue xonebaHUil Tpy3a Ha HUTH U
Ha MpYKUHE.

3. HabmoneHne BBIHYKICHHBIX KONCOAHUHA U
pe3oHaHca.

®dponmansuvie nabopamopnvie paoomsvt u

onsimol.

1. Onpenenenne  4acToThl W Iepuoja
KOJIe0aHHH MaTeMaTHYeCKOr0 MasTHUKA.

2. OnpeneneHne  4YacTOTl W IepHoza
KOJICOaHHH NPYXKUHHOTO MasTHHKA (MIIH
SNIEKTPOHHAS IEMOHCTPALIHS).

3. UccnenoBaHue  3aBHCHMOCTH — IEepHOIA
KoJIeOaHMH IO/IBEIICHHOT0 K HUTH I'py3a OT
JUTMHBI HUTH.

4. UccrienoBaHue — 3aBUCHMOCTH  IepuoJa
KoJieOaHWH MpPYKUHHOTO MasiTHHKA OT

MAacCHI rpys3a (mm AIIEKTPOHHAS
JIEMOHCTpAIHS).
5. IIpoBepka HE3aBUCHUMOCTH nepuoa

KoJicOaHui rpy3a, MOJBEIICHHOIO K HUTH,
OT Macchl Tpy3a.
6. ONbITHI, JEMOHCTPHPYIOIINE 3aBHCUMOCTH

nepuoja KoJieOaHui MPYXKUHHOT'O
MasTHHKa OT MAacChl Ipy3a M KECTKOCTH
NIPY>KUHEL.

7. 3mepenne YCKOpPEHHS CBOOOTHOTO
naJIeHus (v JJIEKTPOHHAS

JIEMOHCTpAITHS).

Habnronenue konebaHuil mox AEHCTBHEM CHUJ TSDKECTH M YHOPYTrOCTH M OOHapy)KEHHE MPU IOMOIIH
Tieiarora moJOOHBIX KoJIcOaHNH B OKPY KafOIIEM MHUPE.

AHanu3 COBMECTHO C IeJIarorom Kojie0aHuii rpy3a Ha HUTH 1 Ha npyxuHe. OnpeiesieHne 1o ajaropuTMy
JaCTOTHI KOIEOaHNH MaTeMaTHUECKOTO 1 MPY>KNHHOTO MasiTHUKOB.

HaGmonenue u 00bsicHEHNE € TOMOLIBIO eJlarora sIBJICHHUS Pe30HaHCa.

HccnenoBanue C OMOpod Ha alrOPUTM, MPEABAPUTENHHO pa3oOpaHHBIA COBMECTHO C IIEIaroroM,
3aBHCHMOCTH NIepHO/ia KoJIeOaHUH OABEIIEHHOT0 K HUTH I'Py3a OT UTMHBI HUTH.

[IpoBepka c ormopoii Ha TEXHOIOTUYECKYO KapTy IO/ pPyKOBOJICTBOM II€Jarora He3aBUCUMOCTH IIEPHO/Ia
KosieOaHMH rpy3a, MHOABEIMIEHHOTO K JICHTE, OT Macchl Tpy3a.

HaGmonenue u 06cyxieHre oA PyKOBOJCTBOM II€/Iarora OMbITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTD
Neproa KONeOaH!H IPYKMHHOTO MasiTHUKA OT MacChl IPy3a M KECTKOCTH NPYKUHBI.

[TpumeHeHne ¢ MOMOIIBIO TTEarora MaTeMaTHYECKOTO U MPYKUHHOTO MAasiTHUKOB B KQU€CTBE MOJIEIICH
JUIS OITUCAHHUS KOJIEOaHUIl B OKPY’KaIOIIeM MHpE.

Pemenne TUMOBBIX pacu€THBIX 3a7ad B 1—2 neicTBUS C ONOPOH HA aJIrOPHUTM, NPEABAPHTEIHHO
pa3o0paHHBI COBMECTHO C IEIaroroM, CBsI3aHHBIX C BBIYMCICHUEM MM OLIEHKON YacTOThI (IIeproza)
KoneOaHui




MexaHnnyeckmne
BOJIHBI. 3BYK
84v)

Mexannyeckue BOJIHBL. CaoiicTBa
MeXaHUYECKUX BOJIH. IIpodonsbHule u
nonepeunule oHbL. [nuna 60aHbl U CKOPOCMb €€
pacnpocmpanenus. Mexanuueckue 601HbI 6
meépoom meie, celicmuyeckue 60uwl (MC).

3Byk. [pomkxocmb 36yka u 6blcoma MoOHA.
Ompadicenue 36yka. Unghpazeyk u ynempasseyx.

Jemoncmpayuu?®

1. PacnpocrpaHenue
MIOTIEPEYHBIX BOJIH.

2. HaGmonenue 3aBUCUMOCTH BBICOTHI 3ByKa
OT YacTOTHI.

3. AkxycTHyecKuil pe3oHaHC.

IMPOJAOJBHBIX u

OOHapy)XeHHE 1 aHAJIN3 C TIOMOIIBIO ITearora BOIHOBEIX SBICHUH B OKPYXAIOIIEM MHUPE.
HabnroneHne COBMECTHO € MENaroroM paclpoCTPaHEHHs MPOJOJIBHBIX M IONEpPEeyYHbIX BOJH (Ha
MOJIeNN) 1 OOHApYKEHHE aHAJIOTMYHBIX BUOB BOIH B MPHPO/IE (3BYK, BOISHEIC BOHEI).

Brrunciienue B 1—2 neiicTBUS C OMOPOI HA AITOPUTM, MPEIBAPUTEIBHO Pa300paHHBIN COBMECTHO C
MIeAaroroM JJIFHBI BOJTHBI H CKOPOCTH PacIIpOCTPaHEHUS 3BYKOBBIX BOITH.

Habnromenne 3a OSKCIIEpUMEHTATBHBIM OIPENCICHUEM TPAHHI[ YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
KoJieOaHMH.

HabnroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C UCIIOIH30BAHUEM MY3BIKATHHBIX
WHCTPYMEHTOB).

Habnronenue u 00bICHEHHE C TOMOIIBIO TIeJarora sBICHHS aKyCTHIECKOTO pe30-HaHca.

UTeHne COBMECTHO C MEaroroM OPUTHHAIBHOI'O TEKCTA, MOCBSIMIEHHOTO UCIOIb30BaHUIO 3BYKA (HIH
YIBTPa3ByKa) B TEXHHUKE (IXOIOKAIHS, YIBTPA3ByK B MEIUIIMHE U JIP.); BEITIOHEHHE 3aJaHUI IO TEKCTY
(cMBICTTOBOE UTCHHE)

Pa3znen 10. DiaexTpoMarHuTHOE MOJI€ U 3JIeKTPOMATHUTHBIE BOJIHBI (8 1)

DJIEKTPOMATHUT
Hoe 1oJie

U 3JIEKTPOMATHU
THBIE BOJIHBI
@)

DNEeKTPOMarHUTHOE oJe.
DNeKTpOMarHuTHBIC BOJTHBL. Cesoticmsa
INEKMPOMASHUMHBIX 80JIH. Ulxana
INeKMPOMACHUMHBIX  80nH.  Mcnonvzosarnue
INEKMPOMASHUMHBIX B0JIH O/l COMOBOU CESA3U.

DneKTpoMarHuTHas pupoza CBETa.
Cxopoctb cBeta. BonmHoBbIe cBOCTBA CBETa.

Jemoncmpayuu?®

1. CpoiicTBa 3JeKTPOMAarHATHBIX BOJIH.
2. BonHOBBIE CBOCTBA CBETA.
®@poumansnsie nabopamoprvie padbomot u
onslmol.
1. U3y4yeHue CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJTH C ITOMOIIBI0 MOOMIIBHOTO TeedoHa.

ITocTpoenne MPOCTHIX PacCyXKIEHUH HAa OCHOBE MOJTOTOBJICHHBIX BBIPaXEHHH, 0OOCHOBBIBAIOIIUX
B3aUMOCBSI3b ANEKTPUUECKOTO U MarHUTHOT'O MOJIEH.

HabnroneHue 3a SKCIICpUMEHTAIBHBIM W3YYCHHUEM CBOWCTB 3JICKTPOMATHUTHBIX BOJIH (B TOM YHCIE C
MTOMOIIBI0 MOOMIIBHOTO Tene(oHa).

AHanu3 ¢ MOMOLIBIO NIEAarora peHTT€HOBCKUX CHUMKOB YEJIOBEYECKOI'0 OpraHu3Ma.

AHalliu3 COBMECTHO C MEJaroroM TEKCTOB, OMUCHIBAIOIINX MPOSIBJICHUS JJIEKTPOMATHUTHOTO U3ITyYEHHS
B MIPHUPOJIC: KHUBBIC OPTaHU3MBI, U3IYUCHUS HEOCCHBIX TeN (CMBICIIOBOC UTCHHE).

PacnioznaBanue v aHanu3 pazIMYHBIX MPUMEHEHUN 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE C ONOPOW Ha
TEXHOJIOTUYECKYIO KapTy 0] pyKOBOJACTBOM IleJlarora.

PerieHne TUMOBBIX pacuy€THBIX 3amad B 1—2 MEHCTBUS C OMOPON Ha alrOpUTM, MPEIBAPUTEIHLHO
pa3o0paHHBI COBMECTHO C MEIAr0roM C UCIOIb30BaHUEM (POPMYIT U CKOPOCTH 3JIEKTPOMATrHUTHBIX
BOJIH, JUTMHBI BOJHBI U YaCTOTHI CBETA.

Paznen 11. CeeroBble siBjenus (15 1)




3akoHbl
pacnpocTpaHeHu
s ceera (6 1)

JIyueBasg mogmenp cBera. MCTOUHUMKM CBeETa.
Ilpsimonuneiinoe  pacnpocmpanenue  ceema.
3ammenus Connya u Jlynvt. OTpakeHue cBeTa.
IInockoe 3eprano. 3axon ompadicenus ceema.
[Ipenominenue cBera. 3aKOH NPEIIOMIICHUS
cBeta. [lonnoe enympennee ompajicenue ceemd.
Hcnonvzoeanue nonnozo 6HympeHnnezo
Ompasicenus 8 ONMUYECKUX c6emogo0ax.

Jemoncmpayuu?’

1. IIpsimonuHeitHOE pacpoCTpaHEHHE CBETA.

2. OTpakeHue cBeTa.

3. [Monyuenne M300paKeHUH B IJIOCKOM,
BOTHYTOM M BBIITYKJIOM 3€pKaax.

4. Tlpenomienue caera.

5. Onruueckuii CBETOBOI.

Dponmanvuvie nadbopamopuvle padomvl u

onvimaol.

1. Uccrnenosanue 3aBUCHMOCTH yriaa
OTPaXEHHUSI CBETOBOIO JIyya OT yIua
HaJICHNUS.

2. V3yyeHne XapakTepHCTHK H300pakeHHS
MpeIMETa B IJIOCKOM 3epKalle.

3. UccnenoBanne 3aBUCHMOCTH yria
NPEJIOMJICHUSI CBETOBOTO Jiyda OT yrija
MaJICHNS Ha TPAHULE «BO3LyX—CTEKIION.

Habnromenue OMBITOB, AEMOHCTPHUPYIOUINX SBICHHE MPIMOJIMHEHHOTO pPacHpOCTPaHEHHUS CBeTa
(BO3HMKHOBCHHE TCHH U TIOJIYTCHHU ), U UX HHTEPIIPETAIHSI C HCIIOJIb30BAHUEM MTOHSATHS CBETOBOT'O JTy4a.
OObsiCHEeHHE U MOJECITUPOBAHUE TTOCIIE PACCYXACHUS C MEJAroroM Io CXeMe CONHEYHOTO W JTYHHOTO
3aTMEHUH.

HccnenoBanue ¢ onopoil Ha TEXHOJIOTHYECKYIO KapTy MOJ pyKOBOJCTBOM Ie/larora 3aBUCUMOCTH yTia
OTpa’keHHS CBETOBOTO JIyda OT yTiia MaJAeHus.

H3ydeHue ¢ mOMOIIBIO [Tearora CBOMCTB H300paXEeHHUs B IUIOCKOM 3epKalie.

Habnronenue u 00bsiICHEHHE COBMECTHO C TIEarOTOM OITBITOB T10 TTOTyYEeHUIO H300payKeHHIA B BOTHYTOM
Y BEITYKJIOM 3epkanax. HaOnroeHre u 00BsICHEHHUE TTOCIIE PacCyKCHUS C TIEArOroM 110 CXEME OIBITOB
IO TIPEJIOMJICHHUIO CBETAa HA TPAHHUIIE PA3NMYHBIX CPEl, B TOM UYHCIIE OIBITOB C MOJHBIM BHYTPEHHUM
OTpaKCHUEM.

HccnenoBanue moa pyKOBOJACTBOM I€[arora 3aBUCHMOCTH yTJjla TPEJIOMIIEHHS OT yrja TaJeHus
CBETOBOTO JIy4a Ha TPAHUIIE «BO3AYX—CTEKIION.

PacniozHaBanue ¢ MOMOINIBIO Menarora siBICHUN OTpa)KCHUSI U MPEIOMJICHUS CBETa B MOBCEIHEBHOM
KU3HU. AHAITN3 1 OOBSICHEHNE COBMECTHO C TIEarOroM SIBJICHUS ONTHYECKOTO MUPaKa.

PemieHne TUMOBBIX pacyéTHBIX 33aqad B 1—2 NEWCTBUSA C OMOPOH Ha anrOpUTM, MPEIBAPUTEIHEHO
pa3o0paHHBI COBMECTHO C TIEAArOroM C UCIIOIB30BAHNEM 3aKOHOB OTPAKEHUS U MPEIIOMIICHHUS CBETA.

JInH3bI
4 ONTHYECKHE
npudopsi (6 1)

JIunza. Xon nyued B nmH3e. Onmuueckas

cucmema  omoannapama, MUKPOCKOnA U
meneckona (MC). Inas xax onmuueckas
cucmema. Bruzopykocms u 0anvHo30pKocms.
Jemoncmpayuu?®

1. Xon mydeit B coduparomieit JuHs3e.

2. Xop jiy4eii B paccenBarollei JuH3e.

3. IlonyueHne n300paXkeHUH C MOMOIIBIO
JIMH3.

4. TpuHINT IENCTBUS
MHUKpPOCKOIIa ¥ TEJIECKOTIA.

5. Mogens riasa.

Dponmanvuvie nadbopamopuvie padomvl u

¢doroammapara,

[Momydenne o KOHTPOIIEM Iearora n300pakeHUH ¢ TOMOIIBIO cOOMpArOIIel M pacceNBalOIEH JIMH3.
OrmpezenenHue ¢ OIOPOil Ha aNrOPUTM Pa3pabOTaHHOTO COBMECTHO C MEAAroroM (pOKyCHOTO PacCTOSHUS
1 ONTUYECKON CHIIBI COOMPAIOIIEH JIMH3EL.

AHanu3 COBMECTHO C ITE/IaroroM YCTpPOIHCTBa M IPUHIIHIA JEHCTBHS HEKOTOPBIX ONTHYECKUX IPHOOPOB:
¢oroanmapara, MUKpockomna, Teseckona (MC — OHOJIOTHS, aCTPOHOMHS).

AHanu3 ¢ onopoii Ha TEXHOJIOTMYECKYIO KapTy IO/ PyKOBOJCTBOM IleJlarora siBIeHHH OJIM30pyKOCTH U
JATbHO30PKOCTH, IPUHIUIA AeHCTBHUS 04koB (MC — Ouonorus).




onsimol.
1. [Tonyyenue W300paKEHUH C TOMOLIBIO
coOmparomieit JINH3HL.
2. Onpenenenue (OKYCHOTO PAcCTOSHHUS U
OTITUYECKON CHITBI COOMPAOIIEH JIMH3BI (HITH
ANIEKTPOHHAS JIEMOHCTPAIIHS).

Pasznokenne
0eJioro ceera
B criektp (3 4)

Paznoocenue benoco ceema 6 cnexkmp.
Onvimul Hotomona. Crodicenue chekmpaibHbix
yeemos. [lucnepcus ceema.

Jemoncmpayuu?®

1. Paznoxenue 6eoro CBETa B CIEKTP.

2. IMonyuenue 6€I0r0 CBETA MPU CIOKCHUH

CBETa Pa3HbIX IIBETOB.
Dponmanvuvie nadopamopHvle padomosl u
onsimol.
1. OmbITEl O pa3iOKEHUIO OElIoro CBera B
CIICKTP.

2. OUBITHL 110 BOCIIPHUATHIO I[BETA MPEIMETOB
npu WX HAONIONCHUM dYepe3 I[BETOBBIC
GUIBTPEL.

Habnrogenue COBMECTHO € IIEIarOroM 110 Pa3IokKEHUIO OEI0ro CBeTa B CIIEKTP.

Hab6nronenue n o0bscHeHHE Ha 6a30BOM YPOBHE IO PYKOBOJICTBOM II€[arora OIBITOB IO TIOJyYEHHUIO
6eoro cBeTa MpH CI0KCHUN CBETa PAa3HBIX I[BETOB.

ITpoBeneHue 1 0OBSCHEHNE IO PYKOBOACTBOM II€Iarora OIBITOB 110 BOCIPHATHIO L(BETa IPEIMETOB
TIpH UX HAOJTFOICHUH Yepe3 IIBETOBBIC (DIIIBTPHI (IIBETHBIC OYKH).

Pasnen 12. KBanToBble siBaenus (17 4)

Hcenyckanue

M NOrJIoLIeHne
cBeTa aTOMOM
(44)

Onwimbl Pezepgopoa v 1aneTapHasi MOJICIb
atoma. Mogens aroma bopa. Hcnyckanue u
noznowjenue  ceema  amomom.  Keanmo.
Jlunetivamoie cnekmpeoi.

OOcy:xaeHue ¢ TOMOIIBIO Tearora ejin onbIToB Pesepdopaa 1o rcciesoBaHuio aTOMOB, BBIZIBHKECHHE
TUIIOTE3 O BO3MOMKHBIX PE3YJIbTATaX OINBITOB B 3aBUCUMOCTH OT HPEIIOJIAraeéMOro CTPOECHUS aTOMOB,
(opMyITHpOBaHKE BHIBOJIOB M3 PE3YJIbTaTOB OIBITOB.

Ob6cyxaeHne ¢ Oomopoil Ha TEXHOJIOTHYECKYI0 KapTy IOJA PYyKOBOACTBOM IIearora MpOTHBOPEHUHit
TUTAaHETApPHON MOJIENI aTOMa M OCHOBAHMH /I THIIOTE3bl bopa o cTamoHapHbIX OpOUTax 3J1EKTPOHOB.
HaGntofenue COBMECTHO C HEJaroroM CIUIOUIHBIX M JIMHEHYaThIX CIEKTPOB M3JIyYEHHs Pa3InuHbIX
BemecTB. OOBACHEHUE C OOPOH Ha TUIAKTUIECKII MaTeprall IMHEHYAThIX CIIEKTPOB U3y IEHHSL.

Crtpoenue
aTOMHOIO s1Ipa
(6 1)

PagnoaktuBHOCTE. Anbgha-, bema- u eamma-
U3BTYUeHUsL. CrpoeHre  aTOMHOrO  sjpa.
Hyxnounas mooenv amomnozo sopa. Hzomono.
Paouoaxmusnvie npespauyensl. Iepuoo
noaypacnada amomHsix s0ep.

Hemoncmpayuu

1. CrieKTphl U3ITyUYCHUS U TOTJIONICHUSI.

O6Cy)KIleHI/IC COBMECTHO C IT€AaroroM BO3MOHBIX TUIIOTE3 O MOJACIAX CTPOCHUA Aapa.

Onpez[eneHHe o CXEME C MCIOJb30BAHUCM METOANYCCKOI0 MaTepHrajia noa pyKOBOACTBOM Iicaarora
cocTaBa AACPp MO 3aJaHHBIM MACCOBBIM U 3apAA0BbIM YHUCJIaM U 10 IMOJIOKCHHIO B HCpHO}IH‘IeCKOﬁ
cucreme ameMeHToB (MC — XuMusi).

Ananmus ¢ 0H0p0171 Ha TEXHOJIOTMYCCKYIO KapTy 104 PYKOBOJACTBOM I€Aarora USMEHEHHA COCTaBa sjipa
H ero MoJIoKeHHs B MepHOIHYecKoil cucteme npu [ -paanoaktuBHOCTH (MC — xumus).
Uccneaosanie ¢ NOMOILBIO Ne1arora TPeKOE | | -4acTHIL 110 TOTOBBIM (oTOrpadusm.




2. CrekTpbl pa3IHyuHbIX T'a30B.

3. Cmextp Bogopona.

4. Habnronenue TpekoB B kamepe BuibcoHa.

Dponmanvhsle 1adopamopHsle padomul u
onvimaol.

1. Habniodenue cniowHvlx u JAUHEUYAmuvlx

CHEeKMPO8 U3LYYEeHUsL.
2. UccriegoBanue TPEKOB: H3MEPEHHUE SHEPTHH

HaGmonenue 3a nemoHcTpanueil paboThl U3MEPEHUs paalldOHHOr0 (DOHA C MOMOIIBIO JI03UMETpa,
OLICHKA €T'0 HHTCHCHBHOCTH.

AHanu3 COBMECTHO C TEJaroroM OMOJOTMYECKHX W3MEHEHUH, NMPOMCXOAAIINX IO JIeHCTBHEM
pannoakTuBHBIX u3ny4eHuit (MC — OGuonorus).

HaOmonenue nemMoHcTpannu 00 HCIIONIB30BaHME PAJMOAKTUBHBIX M3IMydeHUH B MmemuunHe (MC —
Ouoorus).

YacTHLBI 10 TOPMO3HOMY TIIyTH (IO
¢dororpadusm) (i SIEKTPOHHAs
JIEMOHCTPAITHS).
SnepHble SAnepuple peaknuu. 3akOHBI COXpaHEHHs | PemreHwe THMOBBIX pacdETHBIX 3aad B 1—2 pmeiicTBUS ¢ OMOpOH Ha aIrOpPHUTM, MPEABAPHTEIHHO

peakuuu (7 4)

3apsiIOBOTO M MacCOBOTO YHCEN. JDHepeus cesa3u
amommubix  si0ep. Ces13b MACCbl U IHEPSULL.
Peaxyuu cunmesa u oenenus sioep. Mcmounuxu
onepeuu Coanya u 36é30 (MC).

SAnepHas SHEPreTHKA. Leiicmeust
PAOUOAKMUGHbIX — UZNYYEHUll  HA  JiCUBble
opearusmel (MC).

Hemoncmpayuu
1. Pabora cu€TUHKa HMOHU3UPYIOMINX

H3ITy4CHHH.

2. Perucrpanys  U3NydeHHS — HPUPOJHBIX

MHUHEPAJIOB U MPOILYKTOB.
Dponmansusie nadopamopHsle padbomosl u
onsimol.
1. smepenne panuoakTHBHOTO (oHA (WIn
ANIEKTPOHHAS AEMOHCTPALIHSL).

Ppa300paHHbIil COBMECTHO C IIEIArOTOM C HCIOJIb30BAaHHEM 3aKOHOB COXPAHCHHUS MACCOBBIX U 3aPSIOBBIX
4rice] Ha OIpeNeNIieHHe Pe3ybTaTOB SACPHBIX PEaKIWi; aHaIN3 BO3ZMOXKHOCTH WIJIM HEBO3MO)KHOCTH
SIIEPHON PeaKIuu.

Or1eHKa ¢ TIOMOIIBIO TTEeJarora YSHEPTUHX CBSI3H SIIEp C HCIIOIB30BaHUEM (OPMYIIBI DWHIITEHHA.
OO6cykIeHne COBMECTHO C TENaroroM IEpPCIeKTHB HUCIIONB30BAHUS YIPABISIEMOTO TEPMOSICPHOTO
CHHTE3a.

OO6cy>KaeHne COBMECTHO C ITearoroM MPEenMYIIECTB H SKOJIOTHIECKUX IPOOIeM, CBA3aHHBIX C SIEPHON
sHeprerukoit (MC — akoorus).

IMoBTOpUTEILHO-00001AOIMI MOAYIb (9 1)

CucremaTusanus
1 000011IEHNE
MPEIMETHOTO
COZICPIKAHUS

U OIBITA
NIEATENLHOCTH,
proOpe-TEHHOTO

O0oOmIcHHEe — COICPXKaHUS  KaKIOro W3
OCHOBHBIX pazzenos Kypca bu3nKH:
MEXaHHYECKHEe, TEIJIOBbIC, IEKTPOMATHUTHBIC,
KBaHTOBBIE SIBJICHHS.

Hay4HbIid MeTO/ TIO3HAHHMS U €T0 PeaTH3aLiis B
(1)I/I3I/I‘ICCKI/IX HUCCIICAOBAHUAX.

CBs13p (U3UKH M COBPEMEHHBIX TEXHOJOTHH B

BeinosHeHHE ¢ TOMONIBIO TTeAarora y4eOHbIX 3alaHUH, TpeOyIOIIMX JEMOHCTPAIUK KOMIIETEHTHOCTEH,
XapaKTEPU3YIOMINX ECTECTBEHHOHAYYHYI0 TPAMOTHOCTH: IPHUMEHCHHUS IIONYYCHHBIX 3HAHUH U1
HAY4YHOr'0 OOBSCHEHUs (PU3NYECKHX SIBICHUI B OKpYXaIOIIEH NPHPOJIE U IOBCEIHEBHOH JXU3HH, a
TalOKe BBIABICHHS (DPU3MUECKHX OCHOB psiia COBPEMEHHBIX TEXHOJOTHH; NMPUMEHEHUS OCBOCHHBIX
9KCTIEPUMEHTAIBHBIX YMEHHH JJIsI HCCIeOBaHUS (PU3NUECKUX SIBICHUH, B TOM YHCIIE JUIS TIPOBEPKU
THUITIOTC3 U BBISIBJICHHUA SaKOHOMepHOCTCﬁ.

PemreHne THMOBBIX pacu€THBIX 3a7a4 B 1—2 jeiiCTBUSL C ONOpPOH HA AlrOPUTM, MPEIBAPUTEIHLHO




IPH U3YYCHUH
BCEro Kypca
buzuku

obmactu iepenaun HHQGOPMAITIH, SHEPTETHKE,
TpaHCIIopTe

pa300paHHBIN COBMECTHO C IIEaroroM, B TOM YHCIIE IIPEATIOIArafolIiX NCIIOIb30BaHIE HU3MIECKON
MOJIETI U OCHOBAHHBIX HA COAEPKAHUH PA3IIMYHBIX Pa3/iesioB Kypca (BH3HUKH.
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