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AnantupoBaHHass pabodass mporpamMma 1o ydeOHoMy npeamery «®Pusuka» (06a30BbIH
YpOBeHb) (mpeamerHasi o0nacTh «ECTeCTBEeHHO-HAy4YHBIE MPEAMETHI») (anee COOTBETCTBEHHO —
nporpamMma 1o (¢usuke, (U3MKa) BKJIOYACT MOSCHUTEIBHYIO 3alKMCKy, COACp)KaHHE OOyuUCHHS,

IUTAHUPYEMbIE PE3YJIbTaThl OCBOCHUS TPOrPaMMBI TTO (PU3KKE, TEMAaTH4E€CKOE IIAHUPOBAHUE.

MNOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHas pabouass mporpamMma Io (QuU3MKe I O0ydarommXxcs ¢ 3aJepiKKON
ncuxudeckoro pazputus (nanee — 311P) Ha ypoBHE OCHOBHOTrO 00111eT0 00pa30BaHUs MOATOTOBJICHA
Ha ocHoBe (denepalbHOr0 rocylapCTBEHHOIO 00pa3oBaTENbHOIO CTaHJApTa OCHOBHOIO OOIIEro
oOpa3zoBanus ([Ipuka3z Munnpocsemienust Poccuu ot 31.05.2021 r. Ne 287) (nanee — ®I'OC O00),
®denepalibHOM alalTUPOBAHHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOIO OOIIEro 0Opa30BaHMUS
Uil 00y4aromMXCsl ¢ OrPaHHYEHHBIMH BO3MOXHOCTSAMM 310poBbs (IIpuka3 MuHnpocsemeHus
Poccum ot 24 Hos6ps 2022 r. Ne 1025), pabodeit mporpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus 10
yuebHoMy mpenmery «®Pusmuka» (06a30Bblii ypoBeHb), KoHuenmuu mpenoaaBaHusi ydyeOHOro
npeameta «Pusnka» B o0pazoBaTenbHbIX opranuszanusx Poccuiickoit denepanuu, peaan3yronmx
OCHOBHBIE 00111€00pa3oBaTeNbHbIE MPOrpaMMbl, pabodeil MporpaMMbl BOCIMTAHUS, C Y4YETOM
pacIpeneneHHbIX 110 KJlaccaM IPOBEPSEMBIX TPeOOBaHUI K pe3yibTaTaM OCBOECHHUS alallTHPOBAHHOMN
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOT'O 0OIIEro o0Opa3oBaHMsl Ui O0YYAOMIMXCS C 3aJePIKKOM

MCUXUYECKOI'O Pa3BUTHUA.

OO0mas xapakTepucTUKa y4eOHOro npeamera « Duznkay»

VYueOHblii npenqmer «Du3nka» SABISETCS CHCTEMOOOPa3yIOUMM IS €CTECTBEHHOHAYYHBIX
IPEIMETOB, MMOCKOJIbKY (PU3MYEcKre 3aKOHBI MUPO3JaHHS SBISIOTCS OCHOBOH CONEPKAaHUS KYypPCOB
XuMHH, Ouonoruu, reorpa¢puu u acrpoHomun. Du3MKa BOOPYKAET OOYJAOMIMXCS HAYYHBIM
METOIOM TTO3HAHUS, TO3BOJIIFOIIMM IOJIYy4aTh 00BEKTUBHEIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[lpeamer MakcMMaJbHO HampaBieH Ha (OPMUPOBAHUE HWHTEpeca K TMPUPOIHOMY H
COIIMAJILHOMY MHPY, COBEpIICHCTBOBAHUE MTO3HABATEBHON JiesiTelIbHOCTH oO0y4aromuxcs ¢ 3[1P 3a
CYeT OBJIQJICHHSI MBICIUTEIHHBIMUA ONCPAIUSIMU CPAaBHEHUs, 00OOIICHHS, Pa3BUTUE CIIOCOOHOCTH
apryMEeHTHUPOBATh CBOE MHEHUE, ()OPMHUPOBAHUE BO3MOKHOCTEH COBMECTHOMU JCATECIBHOCTH.

W3ydenue ¢u3nku criocoOCTBYeT pa3BUTHIO y obOydarommxcs ¢ 3I1P mpocTpaHcTBEHHOTO
BOOOpaXkeHHs, (DYHKIMOHANBHOM T'PaMOTHOCTH, YyMEHHS BOCHPHUHMMATh M  KPUTHYECKU
AHAM3UPOBATH HHPOPMAIIHIO, MPEJACTABICHHYIO B PA3IMYHBIX opMaxX. 3HAUUMOCTh MIPeIMeTa JIIs

Pa3BUTHUA JKU3HEHHOM KOMIICTCHII U 06yanOHII/IXC$I 3aKJIIOYaCTCA B YCBOCHHUHN OCHOBBI (l)I/ISI/I‘IeCKI/IX



3HaHUW, HEOOXOAUMBIX [JIi TOBCEIHEBHOM >W3HH; HABBIKOB 3/J0POBOT0 M OE30MACHOrO IS
YeJIOBEKA M OKPYKAIOIIEeH ero cpenbl oopasa ®Ku3HH; (OPMUPOBAHUH SKOJIOTUYECKON KYJIBTYPHI.
[Iporpamma orpaxaeT coaepxkanue oOydeHus npeamery «DPuszmuka» C y4eToM OCOOBIX
oOpa3oBarenbHBIX TOTpedbHOCTEH oOyuatonmxcs ¢ 3[1P. OBnagenue naHHBIM y4eOHBIM MPEAMETOM
MPEICTABIISICT OMPEACICHHYIO TPYAHOCTD JIsi o0ydarormxcs ¢ 3[1P. DTo cBsi3aHO ¢ 0COOCHHOCTSIMU
MBICJIATEITLHOW JICSITEIBbHOCTH, TEPHUOJUYECKUMH KOJICOaHMSIMU BHHMAHHUSA, MajbiM O0BEMOM
MaMSITH, HEJOCTATOYHOCTBIO OOIIETo 3amaca 3HaHWH, TOHMKEHHBIM IT03HABATEIIFHBIM HHT €PECOM U
HU3KUM YPOBHEM PEUYEBOr0 Pa3BUTHS.
st mpeosiosieHust TpyAHOCTEH B M3ydeHUW ydeOHoro mpeamera «®Dusmka» HeoOXomuma
ajanTanusa o0beMa U XapakTepa yueOHOro mMaTepuaia K [MO3HaBaTeIbHBIM BO3MOXKHOCTSIM JaHHOU
KAaTeropuu OOyYarolUXcsi, Y4eT HX OCOOCHHOCTEH pa3BUTHSA: HCIOJB30BAHUE aJIrOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXKITPEAMETHBIX CBSI3€i, TOCTEIIEHHOE YCIOXKHEHHE U3y4aeMOoro MaTepuarna.
JlaHHas mporpamMma KOHKPETH3UPYET COJepKaHUE IMPEAMETHBIX TeEM B COOTBETCTBUU C
TpeGoBaHUSAMHU 00Pa30BaTENBLHOIO CTaHAAPTa, PEKOMEHIYEMYIO IOCIEeNI0BATEIbHOCTh W3YUECHUS
pa3nenoB (GU3MKHA C yUYETOM MEKIPEAMETHBIX MU BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PACTHBIX M IICUXOJOrMYECKUX ocoOeHHocTed oOyuaromuxcs ¢ 3[1P na ypoBHe
OCHOBHOI'O 00IIIero 00pa3oBaHUs, ONPEACIICT MHHUMAJIbHBIH HA0Op OIBITOB, JIEMOHCTpAIUH,
MPOBOIMMBIX YUUTENEM B Kllacce, Tab0paTOpHBIX PadoT, BEIMOMHIEMBIX 00yYatOIIUMUCS.
MeTonuueckoid OCHOBOW W3yueHUsi Kypca «®Du3uka» Ha ypOBHE OCHOBHOTO OOIIEro
o0pa30oBaHMs SBJISCTCS CHUCTEMHO-ACATEIHPHOCTHBIA TIOIXOJ, OOECHEeYMBAIONINI OCTHKEHHUE
JUYHOCTHBIX, METANpEeIMETHBIX M TMPEAMETHBIX O00pa30BaTENbHBIX PE3YJIbTATOB MOCPEICTBOM
OpraHu3allMi AKTUBHON MO3HABATENILHON AEATEIBHOCTH OOYYalOIIUXCS, YTO OUYEHb BAXXHO MpPHU

06y‘ICHI/II/I JeTel ¢ 3HP, JJIA KOTOPBIX XapPaKTCPHO CHUIKCHUC MO3HABATEILHON aKTUBHOCTH.

Hean n 3axaun u3ydenust yaeOHoro npeamera «Puznka»

Obwue yenu w3ydeHus ydeOHoro mpenmera «®Dusmka» mnpencTaBieHsl B DemepanbHOM
paboueii mporpaMmme OCHOBHOT'O 00IIIEro 00pa3oBaHMsL.

OcCHOBHOH 1eNbI0 OOy4YeHHs JeTe ¢ 3aJepKKOW ICHUXWYECKOrOo pPa3BUTHUS Ha JIaHHOM
IpeaMeTe SBISETCs: MOBBIIICHUE COLMANBHON aJanTaluu JeTeld uepe3 NMpUMeHEHHE (QU3NYecKux
3HaHUHN Ha IPAKTHKE.

Jns obyuaromuxest ¢ 31IP, tak xe, Kak ¥ 1Ji1 HOPMATUBHO Pa3BUBAIOLINXCS CBEPCTHHUKOB,
OCBaMBAaIOIINX OCHOBHYIO 00pa30oBaTeNbHYIO IPOrpaMMy, JOMUHHPYIOIIEe 3HAYCHHE TPUOOPETAIOT
TaKWe yesu, Kak:

. npruoOpeTeHne nuTepeca u crpemieHus ooyuarommuxcs ¢ 3[1P k HayaHOMY U3ydeHHIO

MPUPOABI, PA3BUTHE UX WHTEJUIEKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;



. pa3BUTHE 0a30BBIX MPEACTABICHUNA O HAYYHOM METOZE IMO3HAHUS M (OPMHPOBAHUE
MCCIIEZIOBATENLCKOTO OTHOIICHHSI K OKPYKAIOIIHM SIBJICHHSM;

. (hopMupOBaHHE HAYYHOTO MUPOBO33PEHUS, Ha TOCTYITHOM st ody4daromuxcs ¢ 3[1P
YPOBHE, KaK pe3yjibTaTa U3y4eHHsI OCHOB CTPOCHUS MaTeprH U (yHJAMEHTAIbHBIX 3aKOHOB (DU3UKH;

. (dbopMHpOBaHUE MPEICTABICHUN O POJIU (U3UKH JJIsI PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHA.

JlocTikeHne 3TUX 1eneil 00ecrednBaeTCs peIIeHUeM CIEeIYIONHX 3a0ay.

. npuoOpereHre 0a30BBIX 3HAHUH O JUCKPETHOM CTPOCHHMM BEIIECTBA, O
MEXaHMYECKUX, TETUIOBBIX, AMEKTPUUCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHre YyMEHHIl ONuChIBaTb U OOBSICHATH (U3MUECKHE SBJICHUS C
UCTIONIb30BAHMEM TTOJTyYEHHBIX 3HAHUH U C OIIOPOH Ha IUIaH/CXeMy;

. OCBOGHHME METO/IOB DPEIICHHS MPOCTEHINNX PacYETHBIX 3aJad C HCIIOIb30BAHHEM
bu3nyecKux Moesei ¢ OIOpoi Ha alNrOpUTM;

. pa3BUTHE YMEHHH HaOMIONaTh MPUPOIAHBIC SBJICHUS U BBIIOJHITH OIBITHI,
TabopatopHbie pabOThl M HKCIIEPUMEHTAJIBHBIC HCCIICAOBAHUS C MCIOIB30BAaHHEM H3MEPHUTEIBHBIX
prOOpOB (TTOIT PYKOBOJICTBOM YUUTEJIS);

. ocBOeHHE NPUEMOB pabOThl ¢ MHPOpMamMeld (HU3NIECKOTO COMEP)KaHMsI, BKIIFOUAs
UH(GOPMAIIHIO O COBPEMEHHBIX JIOCTIKEHUAX (PU3UKH, aHAIN3 U OIICHUBaHUE NH( OpPMAIIHH;

. 3HAKOMCTBO O cpepaMu TPodeCcCHOHATBHON IEITETBHOCTH, CBI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMHU Ha JOCTIKEHHIX (PH3MUECKON HAYKH.
Oco0eHHOCTH 0TOOpA M aganTAMN Y4eOHOr0 MaTepuana no pusmnke

OcHoBoit 00yueHus oOydaromuxcsi ¢ 3[IP Ha mpenMerax €CTECTBEHHOHAYYHOIO IMKJIA
SBIISIETCS Pa3BUTHE y HUX OCHOBHBIX MBICIHTENBHBIX ONEpauuid (aHaiu3, CUHTE3, CpaBHEHUE,
00001IeHNe) Ha OCHOBE BBINOJHEHMS Pa3BUBAIOIIMX YHOpaXHEHUH, (opMupoBaHHE MPHUEMOB
YMCTBEHHOH paOoThI: aHaIM3 HMCXOJHBIX MAaHHBIX, IJAHWPOBAHHE MaTepHaja, OCYIIECTBICHHE
MIOATAITHOTO M HMTOTOBOI'O CAMOKOHTPOJIA, A TaKXKEe OCYIIECTBIISICTCS JIMKBUAALUS MPOOEIOB B
3HaHUAX, 3aKPENJICHHE U3YYEHHOr0 MaTepraa, oTpadoTKa aaroOpuTMOB, TOBTOPEHUE MPOHIEHHOTO.
Bonbiioe 3HaueHue NpUAAETCS YMEHHMIO paccKka3aThb O BBINOJHEHHON pa0oTe ¢ MpaBUIIBHBIM
yIoTpeOJICHHEM COOTBETCTBYIONICH TEPMHHOJIOTMA M COOJNIOJIGHHMEM JIOTMYECKHX CBSI3€H B
nsnaraemom martepuane. s obyqaronuxcs 3[1P Ha ypoBHE OCHOBHOr0 00111ero 00pa3oBaHus 110 -
MPEeKHEMY SBIISIOTCS XapaKTePHBIMU: HEOCTATOYHBIN YPOBEHD PA3BUTHUSI OTACIBHBIX TICHXUYE CKIX
npoIeccoB  (BOCHPUATHS,  BHUMAaHHUs, NaMSITH,  MBIIIJICHHUS), CHUKCHHBIM  ypOBEHb
UHTEJUICKTYaJbHOTO pa3BUTHSA, HHU3KUH YPOBEHb BBHIMOJIHEHHS YYEOHBIX 3aJaHHid, HU3Kas
ycnemHocTh  oOyueHus. [loaTtomy mpu wu3ydeHuu GU3UKUM TpeOyeTcs IeleHANpaBiICHHOE

MHTEJUIEKTyaJdbHOE pa3BuTHEe oOydarommxcs c¢ 3I[IP, orBewaromiee uX OCOOEHHOCTAM U



BO3MOXKHOCTSIM. YueT ocobeHHocTell oOyuatommxcs ¢ 3I1P tpebyer, 4ToOBI pu M3y4EHUH HOBOT'O
MaTepuana 00s3aTeIbHO IMPOMCXOAUIO MHOTOKpPaTHOE €ro IOBTOPEHHE; PpaCLIMPEHHOE
paccMOTpeHHe TEeM M BOIPOCOB, PACKPHIBAIOIIMX CBA3b (U3UMKU C JKU3HBIO; aKTyaJau3alus
HEPBUYHOTO KU3HEHHOT'O OINbITa 00YYaIOIINXCSl.

VYcBoeHHE HpOrpaMMHOro MaTepuaia 1Mo (u3MKe BBI3bIBA€T OOJbIINME 3aTPYIHEHUS Yy
oboyuarormxcst ¢ 3IIP, moaToMy Teopusi m3ydaercs O3 BBIBOJOB CJIOXKHBIX (GopMyn. 3amauw,
TpeOyrolre MPUMEHEHUS CI0KHBIX MATEMAaTHUECKUX BBIYMCIEHUHN U GOPMYJI, B 0COOEHHOCTU TaKUX
TeM, Kak «MexaHM4eckoe JBUXKEHHUE», «ApXHMenoBa cuiay, «MexaHUueckas DSHEprus»,
«ONEeKTpUYECKHE SBJICHUSN», «IJIEKTPOMArHUTHBIE SBIIEHUS», PEIIAIOTCS B KJIACCE C MOMOIIBIO
YUUTEISL.

Oco0oe BHMMaHME IpPU U3YYEHUH Kypca (U3HUKH YyIEISIeTCs NMOCTAHOBKE M OpraHu3aluu
IKCIEPUMEHTA, a TAK)KE MPOBEACHUIO (IPEUMYILIECTBEHHO Ha Ka)KJIOM YpOKE€) KpaTKOBPEMEHHBIX
JeMOHCTpaluil (BO3MOXXKHO C MCIOJIb30BAaHMEM 3IEKTPOHHOH AeMoHcTpanuu). HekoTopble TeMbl
00513aTeNIbHO JOJDKHBI BKJIFOYATh ONOPHbIE JJAOOpaTOpHbIE paboOThl, KOTOPbIE PAa3BUBAIOT yMEHUE
HOJIb30BaTHCS MPOCTEUIIMMU NPUOOpPaMM, aHAIU3UPOBATh IONY4YEHHbIE AaHHbE. B cBs3M C
OCOOCHHOCTSIMM TOBEJEHUS U jeATenbHocTH oOyuaromuxcs ¢ 3IIP  (pacTopmMo’keHHOCTb,
HEOPraHU30BaHHOCTh) MPENYCMOTPEH CTPOXKAHIIMKA KOHTPOJIb 3a COOJIIOJEHHEM NPaBHUI TEXHUKU
0e30I1acHOCTH TIPH MTPOBEEHUH JIAOOPATOPHBIX U MPAKTHUYECKUX PadoT.

Bbonbioe BHUMaHue npu u3ydeHun Gusuku nojapoctkamu ¢ 3[1P obpamaercs Ha oBnageHue
UMHU TpaKTHUYECKMMHM YMEHUSMU U HaBbikamMu. I[IpenycmarpuBaercss yMmeHbleHHE oO0beMa
TEOPETUUECKUX CBEACHMUN, BKIIOYEHHWE OTAEIbHBIX TEM WJIM LENbIX pa3/eloB B MaTepHalbl IS
0030pHOr0, 03HAKOMHTEIBHOTO WM (haKyJIbTaTUBHOrO u3ydeHus. Ilpemmaraercss ymeHbIICHHE
o0beMa MaTeMaTHUYECKUX BBIUUCIEHHH 3a CUeT YBEIWYEHUs KaueCTBEHHOI'O ONUCAHU SIBICHUH U
IIPOLIECCOB

JloctaTouHOE KOMMYECTBO BPEMEHU OTBOAUTCA HAa PACCMOTPEHUE TEM M BOIPOCOB,
PACKpBIBAIOIIUX CBSI3b (PM3UKU C KHU3HBIO, C TEMU SBJICHUSIMH, HaOIIOEHUSIMH, KOTOPBIE XOPOILLIO
U3BECTHBI YUEHUKAM U3 UX )KU3HEHHOI'O OIBITA.

MakcuManbHO HCIONB3YIOTCA MEXKIPEAMETHBIE CBS3M C TAKUMHM JUCLUILUIMHAMH, Kak
reorpadusi, Xumus, Ouonorus, T.K. ooyqarommecs ¢ 3[IP ocobeHHO HYXIAIOTCS B MPENOAHECEHUH
OJHOTO M TOro € Yy4eOHOro MaTtepuaja B pa3JIMUHBIX AacleKTaX, B €ro BapbUPOBAHMH, B
HEOJHOKPAaTHOM IIOBTOPEHMM M 3aKPEIUIEHUHM IOJTyYEHHBIX 3HAHUM U MPAKTUUYECKUX YMEHHIL.
[lo3BosAst paccMaTpuBaTh OJUH U TOT K€ Y4YEOHBIH MaTepual C pasHbIX TOYEK 3pEHus,
MEXIIPEIMETHBIE CBSA3H CITIOCOOCTBYIOT €r0 JIydIlIeMy OCMBICIICHHUI0, 60JIee MPOYHOMY 3aKPEIIEHUIO

MOJIYYCHHBIX 3HAHUU U MPaKTUYICCKUX yMCHI/II>'I



Buabl nesitenbnoctu obyuarommuxcesi ¢ 3IIP, o0yciaoB/iieHHble 0cO0bIMM 00pa30BaTEIbHBIMU
NMOTPeOHOCTAMHU U 00ecredyuBaKIMe OCMbICJIEHHOE OCBOEHHE COJAepP:KAHUM 00pa30BaHUs IO
npeamery «P@uznka»

Conepxanue BUAOB AesTenbHOCTH oOyuatonmxes ¢ 3[1P Ha ypokax ¢usuku onpenensercs
uX 0coObIMU 0Opa3zoBaTeNbHBIMU MOTpeOHOCTAMU. [ToMumo mmpoxo ucnonabzyemsix B @OIT OO0
o0muMX JUIsi BCceX OOydYalolUXcs BHUAOB JIEATEIbHOCTH CIEAYeT YCHUJIMTh BUIbI JIESTEIbHOCTH,
cneur(pUuUHble 1 JAHHOM KaTeropuu Jereil, oOeclieuuBalOUIME€ OCMBICIEHHOE OCBOECHUE
cojiep>kaHusl 00pa3oBaHMSA IO MPEAMETY: YCHICHHE MPEIMETHO-TPAKTHUYECKON AEATEIbHOCTH C
aKTUBH3AllMel CEHCOPHBIX CHCTEM; OCBOCHHE MaTepraja ¢ OOPOi Ha alTOPUTM; IIOLIArOBOCTbH) B
U3yUYEeHUHU MaTepuaja; MCIOJIb30BaHHE TOMOJHUTEIbHOW BH3YyallbHOM OMOpHI (CXEMbl, IIa0IOHBI,
ONOpHbIE TaOJIMIB); PEUYEBONH OTYET O IMpOLEcce U Ppe3yibTaTe JeATeIbHOCTH; BbINOJHEHHE
CHELMAJIbHBIX 3aJaHMM, OOECIEUMBAIOIINX KOPPEKLHIO pErysluyd y4eOHO-I103HaBATEIbHON
JEeSITENILHOCTH M KOHTPOJIb COOCTBEHHOT'O PE3yIbTaTa.

Hna obyuaromuxcsi ¢ 3IIP cymiecTBeHHBIM SBISIOTCS MPUEMBI pabOThl C JIEKCUYECKUM
MaTepuaioM o npenMmery. [IpoBoaurcs cnenuanbHas padoTa 10 BBEAEHUIO B aKTUBHBIN CIIOBaph
o0yyarouMxcs COOTBETCTBYIOLIEH TepMuHosoruu. M3ydyaemble TEpMHHBI BBOASTCS  Ha
MOJIMCEHCOPHOM  OCHOBE, 0O0s3aTenbHAa BH3yaldbHas TOIJACPXKKA, aITOPUTMBI  pabOTBl  C
OIpeNIETICHNEM, OIIOPHBIE CXEMBI JUISl aKTyaIU3allii TEPMUHOJIOTUH.

B cBa3u ¢ ocoObiMu 00pa3zoBaTenbHBIMU MOTpeOHOCTIMH oOywatoumwmxcs ¢ 31IP, mpu
IUTAaHUPOBAHUHU PabOTHI YUEHHKA Ha YPOKE CIeyeT NPUIEPKUBAThCA CIAEIYIOIIMX MOMEHTOB!

1. IIpu onpoce HEOOXOAUMO: JaBaTh AJIFOPUTM OTBETA; pa3peliaTh MOJIb30BATHCS IUIAHOM,
COCTaBJICHHBIM IIPH MOJrOTOBKE JOMAIITHET O 3aJaHMsl; AaBaTh 00JIbIIIE BpEMEHHU TOTOBUTHLCS K OTBETY
y IOCKH; pa3peniarh JenaTh NpeaBapuTeIbHbIe 3alKCH, MOJIb30BAThCS HATJISAHBIMH ITOCOOHSIMHU.

2. I1o BO3BMOXXHOCTH 3a/1aBaTh 00yYaIOUIMMCsI HAaBOSIINE U YTOUHSIOIINE BOIIPOCHI, KOTOpPbIE
IOMOT'YT UM I1OCJIE0BATENIBLHO U3JIOKUTh MaTepual.

3. CucreMaTHuecKH IPOBEPSTh YCBOEHUE MaTepraa o TEMaM YPOKOB, JUIsl CBOEBPEMEHHOI O
oOHapyKeHHUs MPoOeIoB B IPOUIEANIEM MaTepHalle.

4. B mporiecce u3ydeHuss HOBOro MaTepralia BHUIMaHHE YUEHUKOB oOpaliaeTcs Ha Hanboiee
CIIO)KHBIE pa3fenbl u3ydaemoil Tembl. HeoOxomumo uamie oOpamatbcs K HUM C BOIPOCaMH,
BBUICHAIOIIMMY ITOHMMaHHE y4eOHOro MaTepualia, CTUMYJIMPOBATH BOIIPOCH! NPU 3aTPYAHEHUSIX B

YCBOEHHMH HOBOI'O MaTepHaa.

Mecto yueoHOro npeamera «®u3nka» B y4eOHOM IJIaHe
B coorBerctBUHM C (Dellepa.]'H)HBIM TrocyaapCTBCHHBIM 06p330BaTeJ'II)HI)IM CTaHAApTOM

OCHOBHOT'O 0011ero odpa3oBaHus y4eOHBIH mpeamer «Pu3nka» BXOTUT B MPEAMETHYIO 00JacTh



«EcTecTBeHHbBIE HAYKU» U ABJIAETCS 00s3aTebHbIM U1 n3ydeHust. ConepkaHue yueOHoro npeameTa
«Dusukay, npeacrapieHnoe B PeaepansHoit paboueit nporpamme, coorBerctByer ®I'OC OO0,
OdenepanbHOil 00pa30oBaTENbHOM IPOrpaMMe OCHOBHOro oOmero oOpa3oBanus, denepanbHOU
aJanTAPOBAHHOM  00pa30oBaTeIbHOM MporpaMMe OCHOBHOro  oOmiero oOpa3oBaHHMs IS
o0yyaronmxcs ¢ 3aJIepKKOi mcuxudeckoro pazputus. O611ee Yuciio 4acoB, PpEKOMEHI0BaHHBIX JIIS
u3yueHus pusuku Ha 6a30BoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezen0), B 8

KJacce — 68 yacoB (2 gaca B Heneno), B 9 kimacce — 102 gaca (3 gaca B Heneno).



COHEPXAHUE YUYEBHOI'O ITPEIMETA «®U3NUKA»

7 KJIACC

Pa3nen 1. @®usuka u eé posib B NO3HAHUM OKPY/KAIOLIEr0o MUpa

®usuka — Hayka o mnpupome. SBnenms mnpupomsl (MC?!). ®usnueckue SBIEHUS:
MEXaHUYECKHUE, TETIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®usuyeckue BENTMYUHBL M3Mepenue (u3udeckux BenmuuH. Dusuueckue npubopwi’.
Tozpewnocmov usmepenuii. MexxayHapoaHas cucTeMa €IUHHUII.

Kak ¢usuka u apyrue ecrecTBeHHbIE HayKH H3y4aroT NPUPOAY. Ecmecmeenno-HayuHbwlll
Memoo no3HauusA: HabmooeHue, NOCMAHOBKA HAYYHO2O BONPOCA, BbIOBUdNCEHUE 2UNOME3,
9KCHepUMeHm no npogeepke 2unomes, oovAcHeHue Habaoaemozo asienus. Onucanue Qusuyeckux

SAGNEHULL C NOMOWbIO MOOeell.

[Ipenmet u MeToabl PU3UKH.

ﬂemoncmpauuu?’

1. MexaHudeckue, TEIIOBbIe, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2. duznueckre MprudOPsI U MPoLIeypa TPSMBIX H3MEPEHUN aHAIOTOBBIM M ITU(PPOBHIM
IprOOPOM.

Jlabopamopusvie pabomul u onvimal

1.0OmpeneneHue 1eHbl JeIeHUs] U3MEpPUTEIbHOro Mpudopa (MCIONb3ys TEXHOJOTHYECKYIO
KapTy AKCIIEPUMEHTA).

2. VI3mMepeHue pacCTOSHHM.

3. N3mepenne 00bEMa KHUIKOCTH M TBEPIOTO TEsa

4. Onpeoenenue pazmepos Manvlx mei.

5. H3mepenue TemmepaTypbl NpH HOMOLIM KHMJIKOCTHOTO TepMOMeTpa M JaT4HKa
TEMIIEPaTyphl.

6. Ilposedenue uccrneoosanus no npogepke eunomesvl: OAIbLHOCMb NONEMA WAPUKA,

nyweHHoco cOpu3oORmalbHoO, mem 60.7lbLM€, yem boabule 8bicoma nyckKka.

Pa3nen 2. [lepBoHayajibHbIe CBe/IeHHsI 0 CTPOEHUM BelllecTBA

1 MC — sneMeHTHI coiepKaHusl, BKIIOYAIOIIE MEKIIPEMETHbIE CBA3H, KOTOPHIE II0JPOOHEE PACKPBITHI B
TEMaTHIECKOM TUIAHHPOBAHUH.

2 351ech U fanee KypcuBOoM 0003HAUEHb! TEMbI, H3y4eHHe KOTOPBIX IPOBOAUTCS B 03HAKOMUTEILHOM ILIaHe. Ilegaror
CaMOCTOSITEITFHO OTIPENENIeT 00bEM H3yIaeMOTO MaTepHaa.

3 Bce Memoncrpauuu u JJabopaTopHble paboThl, IPEACTABIEHHBIE B COIEPKAHUM, JOIMYCKAETCA (MOKHO) IPOBOUTD,
UCTIONB3Ysl MHPOPMAIIMOHHBIC U AIEKTPOHHBIE TEXHOJIOTUH (IIU(PPOBBIE 00pa30BATEIEHBIC PECYPCHI).



CrpoeHue BemiecTBa: aToMbl U MOJIEKYJBI, ux pasmepsl. Onvimbl, Ooxazvieaioujue
OUCKpemHoe cmpoeHue eeujecmad.

JBmxenune dyactuil BemiecTBa. CBS3b CKOPOCTH JBIDKEHUS YacTHIl C TEMIEPaTypoi.
bpoynoBckoe nBuxkenue, auddysusa. Bzaumoodeucmeue yacmuy Gewecmed: NpumsdiceHue u
ommanKueaHue.

ArperatHble COCTOSIHUSI BEIIECTBA: CMpoeHue 2das08, JHCUOKocmeu U meEépobvix
(kpucmannuueckux) men. Bzaumoceazv medcoy ceolicmeamu 6euwjecms 6 pPAa3HbIX aAcpe2ammblx
COCMOAHUAX U UX AMOMHO-MOAEKYIAPHbIM cmpoenuem. OcobeHHocmu azpe2amHuvlx COCMOAHUL
8004bl.

JMemoncmpayuu®

1. HaGmoneHne OpOyHOBCKOTO IBH>KEHUS.

2. Habmonenue nqudy3uu.

3. Habmooenue ssneHutl, 00bACHAIOWUXCA NPUMANCEHUEM UIU OMMAIKUBAHUEM YaACMUY

eseulecmeda.

Jlabopamopusie pabomut u onvimul

1. Oyenxa ouamempa amoma memooom psidos (c ucnorv3osanuem Gomozpaguii).

2. OmbITB IO HAOIOIEHUIO TEIMJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITEl MO0 OOHAPYKEHHUIO JACUCTBUS CHUJ MOJICKYJSIPHOTO MPUTIKCHUS (2/1eKMPOHHAA

demoncmpayus).

Paznen 3. JIBu:keHue U B3auMoeiicTBUE Tel

Mexanuueckoe BUxkeHHe. PaBHOMepHOE 1 HepaBHOMepHOe ABuxkeHne. Ckopoctb. Cpeonss
CKOPOCMb NPU HEPABHOMEPHOM O8udiceHuu. PacdéT myTH u BpeMeHHU JBUKCHHUS.

SBnenne uHepuuu. 3akon uHepyuu. Bzaumooeiicmeue men Kak NpuuuUHaA U3MEHEHUs
ckopocmu ogudicenus men. Macca kax mepa unepmuocmu mena. 1lnotHocts BemecTtBa. Ces3b
njiomHocmu C KOauvecmeom MOIeKY 6 eduﬂuue 06véma eeulecmea.

Cuna kak XxapakTepucTHKa BzauMonenctsus ten. Cuna ynpyzocmu v 3akoH I'yka. H3mepenue
CUTIbL C NOMOWbIO OUHAMOMempa. SIBIEHUE TATOTeHUs U cuila TshkecTH. Cuna msadicecmu Ha Opyaux
naanemax (MC). Bec tena. HeBecomocTh. CrokeHue CHJI, HalpaBJIEHHBIX IO OJHON MPSMOM.
PaBnonelictByromast cun. Cuna mpenus. Tpenue ckonvoicenuss u mpenue nokos. Tpenue 6 npupooe u

mexnuxe (MC).

4 371ech U Jajee NPUBOJUTCS PACLIMPEHHBIH epedeHb 1a00paTOPHBIX PabOT U OMBITOB, U3 KOTOPOIO YYUTENb AeaeT
BEIOOp TI0 CBOEMY YCMOTPEHHUIO.



ﬂemoucmpauuu3

1 HabuoieHne MexaHM4ecKoro ABMKEHUS Tea.

2 H3mepeHne cKopoCcTH MPSMOJIMHEUHOTO JIBUKEHUS.

3 HaGnroneHue siBJICHUS WHEPIIUH.

4. HaGumoieHne u3mMeHeHns: CKOpOCTH MPU B3aUMOACHCTBUH TeJ.

5 CpaBHeHHE Macc 1O B3aUMOJEHCTBUIO TEJl.

6 CrnoxeHue cuil, HallpaBJIEHHBIX MO OJHOM MPSAMOM.

Jlabopamopusvie pabomul u onvimul

1. Omnpenenenne CKOPOCTH PaBHOMEPHOTO ABMKEHHUA (IIApUKa B KUIKOCTH, MOJEIH

ANEKTPUUECKOT0 aBTOMOOWIIS U T. 11.) (271eKMPOHHAA OeEMOHCMPAYUU).

2. Ompenenenue cpeaHel CKOPOCTH CKOJIbXEHUs OpyCKa MM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. Omnpexnenenue MIOTHOCTH TBEPAOTO TeNa.

4. OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsLKeHUs (aedopMaui) IpyKUHbI OT

IIPUJIOKEHHOW CHJIBI.
5. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHUS OT Beca Tella U

XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBjienue TBEPABIX TeJl, dKMIAKOCTEI U ra3oB

Hasnerne. Cnocobwvl ymenvuienus u yeenuveHusi oasienus. /lasnenue eaza. 3asucumocmo
oaenenusi 2aza om 00véma, memnepamypul. Ilepedaua oasnenus meepovimu meiamu, HCUOKOCmAMU
u eazamu. 3axon Illackans. Ilneemamuueckue mawiunsl. 3aBUCUMOCTb JABJICHUS >KUIKOCTH OT
riyounsl. Coobwarowuecs cocyowt. I uopasnuyeckue mMexaHuzmbl.

AtMochepa 3emnn u atmochepHoe maBieHUE. [lpuuunvl cywecmeosanus 030VUIHOU
obonouxku 3emau. Onwim Toppuuennu. Hzmepenue ammocgepnozco Oasnenus. 3asucumocms
ammocgepHozo 0asieHus om 8biCoOMvl HAO YposHeM MopsL. IIpubopul 015 usmepenuss ammocpeproco
o0aeneHus.

Heticmeue dcuokocmu u 2asa Ha noepydicénHoe 6 Hux meio. BriTankuparomas (apXuMenoBa)

cuna. 3axon Apxumeoda. Ilnasanue men. Bozoyxonnasanue.

Hemoncmpayuu

1. 3aBUCUMOCTb JIABJICHUS ra3a OT TEMIIepaTyphl.

2 Ilepenava naBiaeHUs KUAKOCTBIO U Fa30M.

3 Coobmaromuecs Cocyabl.

4, ['mnpaBanueckuil mpecc.

) [TposiBnenue neiicTBrs aTMOCQEPHOTO TaBICHHUS.



6. 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa NOrpyKEHHOW YacTU Tena MU

IUIOTHOCTH >KUIKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOIIEH CHIIbI BECY BBITECHEHHOW KUJIKOCTH.

8. VcmoBue 1mIaBaHUS TeJ. IUIABaHUE WA IMOI'py>KCHHUEC TCJI B 3aBUCHUMOCTH OT

COOTHOIIICHHUS IIJIOTHOCTEH Tela 1 KHUIOKOCTHU.

Jlabopamopuvie pabomout u onvimot

1. HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIe OT 00bEMa MOrpy>KEHHON B KHUIKOCTh
4acTH TeJla.

2. OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JCMCTBYIOLIEH Ha Teso, MOrpyKEHHOE B
KHUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIECH CHUIIBL, JCUCTBYIOLICM Ha TEIO B

JKHJIKOCTH, OT MacChl TeJa.
4. OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAIKUBAIOIICH CHJIBI, i CTBYIOIICH Ha
TEJI0 B XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B )KHIKOCTh YACTH TeJIa M OT MIJIOTHOCTH JKHJIKOCTH.

5. KoHcTpyrpoBaHue apeoMeTrpa WM KOHCTPYMPOBAaHUE JIOJKU U ONpeselieHue eé

IPy30I0AbEMHOCTH.

Pa3ngen S. Pabora u MOIIHOCTB. JHEPrus

Mexanuueckasi pabora. MOIIHOCTb.

[TpocTble MeXaHU3MBI: pblyar, 0JI0K, HAKJIOHHAS MJIOCKOCTh. [Ipasuno paenosecus pviuaza.
IIpumenenue npasuna pasnogecus pviuaca K 010Ky. «3o10moe npasunoy mexanuxu. KIIJ mpocTbix
MexaHU3MOB. [IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexanuueckas sHeprus. Kunemuueckas u nomenyuanvhas suepeus. llpespawenue 00Ho2o
8UOA MEXAHUYECKOU IHepeul 8 Opy2oll. 3aKOH COXpaHEHHUs SHEPTUH B MEXaHUKE.

Hemoncmpayuu

1. [Ipumeps POCTHIX MEXAHU3MOB.

4

Jlabopamopnwvie padomul u onvimul

1. Omnpenenenue paboOThl CHJIBI TPEHHS MpPH PABHOMEPHOM JBMIKEHUHM Tela IO

ropus OHTAJILHOM I10B CPXHOCTH.

2. HccnenoBanue ycioBUi paBHOBECHS pbluara.
3. Namepenne KII1J] HakIOHHOM TIIOCKOCTH (371€KMPOHHAA 0EMOHCHPAUUL).
4, N3yueHnne 3akOHa  COXpaHEHHMS MEXAaHMYECKOM  DSHEpruu  (271eKmpoHHAA

oeMoHcmpayus).



8 KJIACC

Paznea 6. TensioBbie IBJICHUSA

OcHogHbie NON0IHCEHUSA MONEKYIAPHO-KUHEMUYeCKOl meopuu cmpoeHus geujecmea. Macca u
pasmepvl amomos u Mmonexyl. Onvimsl, NOOMEEPAHCOArOUWUEe OCHOBHBIE NOLONCEHUST MOTEKVIAPHO -
KUHemuyeckol meopuu.

Mopnenu TBEPAOro, XUAKOTO W ra3000pa3HOr0 COCTOSIHHUN BemiecTBa. Kpucmaniuueckue u
amop@uvie mena. ObvACHeHUe CBOUCME 2A308, HCUOKOCMEL U MEEPOLIX MeJl HA OCHOBE NOJONCEHUT
MonekynapHo-Kunemuyeckot meopuu. CMauuBaHue u KanuiiapHule aenenus. Teniogoe pacuupenue
u corcamue.

Temnepatypa. Cgsa3b memnepamypul CO CKOPOCHbIO MENI0B020 OBUNCEHUSL YACTIUY.

Buytpennss sHeprus. Cnocobvl usmenenus 6HympeHHel OSHepeuu. menionepeoaia u
cogepuienue pabomol. Buovt mennonepedayu: menionpogooHoCmyb, KOHGEKYUS, UZTYUEeHUe.

KomuuectBo TemnoTel. Yoenvnas mennoémxocms eewjecmsa. Tennoobmen u menyosoe
pasHogecue. YpasHeHue meniogozo bananca.

lInasnenue u omeepoesanue Kpucmaiiuieckux eewjecms. Yoenonas menioma niaeieHusl.
Ilapoobpazosanue u komoencayus. Hcnapenue (MC). Kunenme. Voenvnas menioma
napoodpazoeanus. 3a8UCUMOCb  mMeMnepamypvl KUNeHus om ammoc@epHoco O0dGleHUs.
Brasicnocms 6030yxa.

OHeprus TOIIMBa. YoenvHas menioma c2OpaHus.

Ipunyunet pabomuvr mennogvix oeucamenei. KII/[ mennosoeco oOsucamens. Tennosvie
osueamenu u 3awuma okpyxcaiouei cpeovt (MC).

3akon coxpanenus u npespawjenus snepeuu ¢ mennosvix npoyeccax (MC).

Jemoncmpayuu
Habmoiene 6poyHOBCKOTO ABUKEHHUSL.

Habmonenune nuddysuu.

HaGmoieHue siBieHUH CMaunBaHUSI U KAlTWJUISPHBIX SIBIICHUH.

HaGumroienne TenaoBoro pacumpenus Tel.

W3menenue naBiieHus ra3a npu U3MEHEHUH 00bEMa U HarPeBaHUU WA OXJIaXKICHUH.
[IpaBwiia U3MepeHHs TEMITEPATYPHI.

Bunael Tenionepenayu.

OxmaxJieHue Mpu COBEPIIICHUH PaOOTHI.

© o N o ok w D

HarpeBanue npu coBepiiieHnn paboThl BHEITHUMU CHIIAMH.

10. CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11. HaGnronenne KumeHus.
12.  HaOmromeHue MOCTOSIHCTBA TEMIIEPATYPHI MIPH TIABICHUH.



13. Mopenu TenaoBbIX JBUTATENEH.
Jlabopamopusvie pabomuot u onvimul
1. OneiTel 1O  OOHApYXEHHIO JEHCTBUS CHUJI  MOJEKYISPHOTO  TPUTSIKEHHS

(21eKmpoHHan demoncmpayus).

2. OnbITHI 10 BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM MJIM caxapa.

3. OnbITHI 110 HAOJIOACHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KHUAKOCTEH U TBEP/BIX TE.
4. Omnpenesnenne qaBieHUs Bo3Iyxa B OaIOHE IIIPHUIIA.

S. OnbITel, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh IaBJIEHUS BO3lyXa OT €ro oObéMa u

HarpeBaHUs WU OXJIAXICHHUSL.
6. Ilposepka cunome3vi TUHEUHOU 3ABUCUMOCTNU OJIUHbL CIOIOUKA HCUOKOCMU 8
mepmomempuyeckol mpyoke om memnepamypeoi.
7. Habnronenune nsMeHeHnust BHyTpEHHEN SHEPrUM Teja B pe3yJibTaTe TeIUIonepeaayn u
pabOTHI BHEIIHUX CHIL.
8. HccnenoBanue siBJieHUs TEMJIOOOMEHA MPH CMEIIMBAHUN XOJOIHOW U TOpsiYel BOJBI.
9. Onpeodenenue konuuecmsa meniomol, NOIY4EHHO20 800U NPU Menio0oMene ¢ Hazpemuim

memajiiudecKum b;u./lqupOM.

10.  HccnenoBaHue mpoiiecca UCIapeHusl.
11. Ornpenenenrne OTHOCUTENbHOM BIAKHOCTH BO3yXa.
12. Onpeoenenue y0enbHOU Meniomol NaAG1eHUs 1b0d.

Pa3znen 7. Jnekrpuyeckue i MATHUTHBIE SIBJICHUS

Dnekmpuzayus mea. JIBa poga 371eKTpUUYECKUX 3apa0B. B3auMoselicTBue 3apspkeHHBIX TE.

Onektpudeckoe nouse. [Ipunyun cynepnosuyuu 31eKmpudecKux nonei (Ha KavyecmeenHOM
yposHe).

Hocumenu snexmpuueckux 3aps006. Onemenmaphulii snekmpuyeckuii 3apsao. Cmpoenue
amoma. IIpOBOJHUKY U TUAJIEKTPUKU. 3aKOH COXPaHEHUS AIEKTPUUECKOro 3apsaa.

DNEeKTpUYEeCKUd TOK. Ycnosus cywecmeosanus snekmpuuyeckoeo moxa. VIcTouHuku
IOCTOSSHHOT'O TOKa. JleWCTBUSA AIEKTPUUYECKOro TOKa (TEIIOBOE, XHMHYECKOE, MAarHUTHOE).
DnekmpuuecKuti mox 8 HCUOKOCMAX U 2a3aX.

PaGoTa 1 MOIIIHOCTB AIEKTPHUUECKOTO TOKA. 3akoH [coyrs—/lenya. Dnexkmpuyeckue yenu u
nompeodumenu 31eKmpudeckol sHepauu 6 bvimy. dneKTprudeckas mnenb. Cria Toka. DIeKTPUIEcKoe
HanpspkeHre. ConpoTUBIIeHHE TPOBOJHUKA. YoenvHoe conpomusnenue eeujecmea. 3akoH OMa aiis
yuactka nenu. IlocnmemoBaTenbHOe M MapajulebHOE COEIUHEHHE IPOBOAHMKOB. Kopomkoe

3AMbIKAHUE.



IlocTrossHHBIC MarHWTHL. B3amMomeicTBHE IIOCTOSHHEIX MAarautoB. MaenumHoe noie.
Maenumnoe none 3emau u e2o sHaweHue 0as HcusHu Ha 3emae. Onvim Opcmeda. Maenumuoe noe
alexkmpuiecko2o moka. Ilpumenenue snekmpomacHumos 6 mexuuke. [elicmsue MacHumMHO20 NoJis
HA  NPOBOOHUK C  MOKOM. Jllekmpoosueamenvb NOCMOAHHO20 moka. Hcnonvzoeanue
aleKkmpoogueamerieli 8 MexXHu4ecKux ycmpoucmeax u Ha mpaicnopme.

Onvimer  @apadesn. Aenenue  snexkmpomacnumnou  unoykyuu. Ilpasuno  Jlenya.
Onexkmpoeenepamop. Cnocobvl noayuyenus d21eKmpudeckou dHepeuu. DIEKTPOCTAHIIMU Ha

BO300HOBJIIEMBIX HCTOYHHKAX OHCPIUu.

Jemoncmpayuu

1. DneKkTpu3anus Tel.

2. JIBa pozia 3JIEKTpUYECKUX 3apsiI0B U B3aUMOJIEHCTBUE 3apSKEHHBIX TEJ.
3. YCTpONCTBO U NEUCTBUE JIEKTPOCKONA.

4. DnekTpocTaTuyeckas HHAYKIUS.

5. 3aKOH COXpaHEHMS JIEKTPUUECKHUX 3aps/I0B.

6. [IpoBOAHUKY U AUDJIEKTPUKH.

7. MonenupoBaHue CHIIOBBIX JINHUW IEKTPUYECKOTO MOJIS.

8. HlcTOYHMKY TOCTOSITHHOTO TOKA.

9. JleficTBUS DIEKTPUUYECKOrO TOKA.

10. DJIEKTPUYECKUM TOK B KUJKOCTH.

11. l"azoBbIl paspsia.

12.  HM3mepeHue CHIIBI TOKA aMIIEPMETPOM.

13.  H3mepeHHe IEKTPHUECKOT0 HATIPSHKEHUS BOJIBTMETPOM.

14.  PeoctaT 1 MarasuH COMpPOTHBIICHUH.

15.  BzaumopneilcTBUE MOCTOSHHBIX MAarHUTOB.

16.  MopenupoBaHre HEBO3MOXKHOCTH pa3AeNeHHs IOII0COB MarHAUTA.
17. MopnenupoBaHrue MATHUTHBIX M10JE€H MOCTOSHHBIX MarHUTOB.

18. OmneIT Dpcrena.

19.  MarsuTHOE 1noJje ToKa. DJIeKTPOMarHuT.

20.  JlelicTBME MarHUTHOIO MOJIS HA MIPOBOJIHUK C TOKOM.

21. DIEeKTpOABUTaTENb IOCTOSHHOI'O TOKA.

22.  HccnenoBaHue SBICHUS 3JIEKTPOMArHUTHOM MHIYKIIUH.

23. OmnbiTel apajmes.

24.  3aBUCHMOCTb HaIlpaBJIEHUS UHAYKLHOHHOI'O TOKa OT YCJIOBUH €0 BOZHUKHOBEHHUS.
25.  DrexTporeHepaTtop MOCTOSHHOI'O TOKA.

Jlabopamopusvie pabomul u onvimaol



OTIBITHI TTO Ha6J'IIOI[eHI/IIO OJICKTpU3alU TCJI I/IHI[YKLIHefl " Ipr COITPUKOCHOBCHUH.
HccnenoBanue nelcTBUS IIEKTPUYECKOIO IO HA IPOBOJIHUKYU U AUDIIEKTPUKHU.
C6opka u nmpoBepka paboOThI 3JIEKTPUUECKO LIEMTH TOCTOSHHOI'O TOKA.

N3mepenue u perynupoBaHue CUJIbI TOKA.

A e

N3mepenne u peryampoBaHue HAPSHKCHUS.

6. Hccnedosanue 3asucumocmu cuivbl mMoka, UOywe2o0 yepes pe3ucmop, om
CONPOMUBTIEHUS PE3UCTNOPA U HANPSICEHUS HA PE3UCTOPE.

7. Onvimul,  0eMOHCmMpupylowue 3a8UCUMOCMb  IJIEKMPUYECKO20 CONPOMUGTEHUS

npoeodHuKa om eco d]lqul, nﬂou;a()u nonepevyroco ceverusl u mamepuaid.

8. Ilposepka npasuna crodiceHuss HANPANCEHUU NPU NOCAe008AMENbHOM COCOUHEHUU
08YX pe3ucmopos.

9. Ilposepka npasuna 015 cuibl moKa npu napaiieibHOM COeOUHEHUU Pe3UCTOPOS.

10. Omnpenenenre pabOTHI AJIEKTPUIECKOTO TOKA, HAYILIEr0 Yepe3 pEe3ucCTop.

11. OmnpenenieHre MOIIHOCTH AJICKTPHYECKOT0 TOKA, BBIIEISIEMON Ha pe3UCTOpeE.

12. HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HAYLIETO Y€PE3 JAMIIOUKY, OT HAIIPSKEHUS
Ha HEeH.

13.  Onpeoenenue KIIJ[ nacpesamens.

14.  HccnenoBaHue MarHMTHOI'O B3aMMOZEHCTBHSI ITOCTOSIHHBIX MarHUTOB.

15.  HM3yyeHue MarHUTHOTO TMOJS MOCTOSHHBIX MAarHUTOB NpU HUX OOBEIWHEHUU H
pa3zieneHun.

16.  HccnenmoBaHue NEHCTBHS SIEKTPUYECKOT0 TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJIEHCTBUS KaTYIIKA C TOKOM

¥ MarHuTa OT CHJIBI TOKA M HAaIIPaBJICHUS TOKA B KaTYIIKeE.
18.  M3yueHue neiicTBHSI MAarHUTHOTO MTOJIS HA IIPOBOIHHUK C TOKOM.
19. Koucmpyuposanue u usyuenue pabomol 31eKmpoosueames.
20.  Uzmepenue KII/] snexTponBUTraTeabHON yCTaHOBKH.
21.  OmbITH IO UCCIEJOBAHUIO SBJICHHUS DJICKTPOMArHUTHOW MHAYKIMU: MCCIIETOBAHUE

W3MEHEHUM 3HaUCHUS U HanpaBJICHUA HHAYKIIUOHHOI'O TOKaA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHUs

Mexanunueckoe ABukeHue. MarepuanbHas Touka. Cucrema otrcuéra. OTHOCHTENBHOCTD
MEXaHMYECKOro JBWXKEHHS. PaBHOMEpHOE TpSIMOJUHEWHOE JBUXEHHE. FHepasHnomepHoe
npamonunelinoe osudiceHue. CpeiHSSI U MCHOBEHHAs CKOpOCMb meld NpuU HepaeHOMEPHOM

08UMICEHUU.



VYckopenue. Pasnoyckopennoe npamonunelinoe osudicenue. CBodboaHoe maaenune. Onwvimol
T'anunes.

Jlunetinas u yenoeas ckopocmu. LlenmpocmpemumenvHoe yckopeHue.

ITepBeiit 3akoH HbetoToHa. BTopoit 3akon Herortona. Tperuit 3akoH Herorona. [lpunyun
Cynepno3uyuu cul.

Cuna ynpyeocmu. 3axon I'yka. Cuna mpenus: cuna mpeHusi CKOJIbH#CeHUs, CUNA MPEeHUsl NOKOA,
opyaue 6uobl mpeHusl.

Cuiia TSKECTH 1 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpeHre CBOOOAHOTr0 NafeHusl. /Jeuscenue
naanem eoxpye Coanya (MC). Ilepsas kocmuueckasn ckopocms. Hesecomocms u nepecpy3u.

PaBHOBecHe MaTepuanbHOR TOUKU. ADcotomuo meépooe meno. Pasnosecue meépooco mena
¢ 3aKpeniénHoul ocwio epaujerusi. MoMeHT cunbl. [lenmp msocecmu.

Umnynsc Tena. Usmenenue umnynvca. HMmnyibe cunvl. 3aKOH COXpPaHEHHs HMITYJIbCa.
PeaktuBHoe npuxenue (MC).

Mexanudeckass pabota u MOIIHOCTb. PabGota cun Tskectu, ynpyeocmu, mpenus. Céazv
onepeuu u pabomeoi. lloTeHUUanbHAsE SHEPrus Teja, IMOAHITOrO HaJl IMOBEPXHOCTHIO 3EMIIM.
Tlomenyuanvruas snepaus cocamou npysxcunst. Kunetnueckas sHeprusi. Teopema o KunHemuyeckou

oHepeuu. 3aKOH COXPAHEHUsI MEXaHUUECKOU SHEprui.

Hemoncmpayuu
1. HabumoieHne MexaHM4ecKoro ABMKEHHUS Tella OTHOCUTENIbHO Pa3HbIX TN OTCUYETA.
2. CpaBHeHHE MyTed U TPAEKTOPUI JABUYKEHUS OJHOTO M TOrO JK€ TeJld OTHOCUTEIIBHO

pa3HBIX TE OTCUETA.
3 N3mepenne CKOpOCTH U YCKOPEHUS IPSAMOJIMHENHOTO IBUKCHHUS.
4. Hccnenosanue npu3sHakoB paBHOYCKOPEHHOI'O JBHKEHUS.
5 Habmronenne qBuKeHUS Tela 10 OKPYKHOCTH.
6. HaGmonenne MexaHMYECKUX SBJICHUH, NPOUCXOASIIMX B CHUCTEME OTCcuéra

«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUHM OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBHCUMOCTb YCKOPEHHUS Tella OT MAcChl Tela U JeH CTBYIONIEH Ha HErO CHIIBIL.
8. Habmronenne paBeHcTBa CUJI IPU B3aUMO]1 €1 CTBUH TEI.

9. W3meHeHue Beca Tesa Npu YCKOPEHHOM JIBUKEHUU.

10.  Ilepenaua ummyibca Npy B3aUMOJIEHCTBUU TEJL.

11. [IpeoOpazoBanust SHEPruu Npy B3aUMOACHCTBUU TEN.

12. CoxpaHeHne UMITyJIbca IPU HEYIIPYTrOM B3aUMOJIEHCTBHH.

13. CoxpaHeHue UMITyJIbca MPH a0COIIOTHO YIPYT OM B3aUMO/IE CTBUH.

14. Habmonenne peak THBHOTO IBUYKEHHUS.

15. CoxpaHeHre MEXaHUUECKOH dHEpPruu Npu cBOOOJHOM MaleHUH.



16.  CoxpaHeHHe MEXaHUYECKOW PHEPTUHU MPH JBUKECHUH TeJIa IO ACHCTBUEM IPY>KUHBI.

Jlabopamopusvie pabomuot u onvimul

1. Koncmpyupoeanue mpaxma 0ns pazeona u 0anibheluuleco pagHoMepHO20 O8UNCEHUS
WAPUKA UTU MENeHCKU.

2. Omnpenenenne cpeqHe CKOPOCTH CKOJIBKEHUS Opycka WM JABM)KEHUS IIapuKa Mo

HAKJIOHHOW MJIOCKOCTH.

3. OmnpeneneHne yCKOpeHUsl Tejla NMPH PaBHOYCKOPEHHOM JBHUYKEHUHU IO HAKJIOHHOM
IIJIOCKOCTH.
4. HccnenoBanue 3aBUCHMOCTH ITyTH OT BpEMEHH ITPU PaBHOYCKOPEHHOM JIBUXKEHUU 0€3

HAYaJIbHOW CKOPOCTH.
5. [Ilposepka eunomeswvi: eciu Npu pagHOyCKOPEHHOM O8UNCEHUU De3 HAYANbHOU CKOPOCmU

nymu OMHOCAMCA KakK p}l() HEeUEMmHbIX Yucen, mo coomeemcemeyrwwue npomesCyniku epemeHu

0OUHAKOBUL.

6. HccnenoBaHue 3aBUCHUMOCTH CHJIbI TPEHUS CKOJBXKEHHS OT CHJIBI HOPMAaJbHOI'O
JTaBJICHUS.

7. Onpenenenue k03P GUIIEHTA TPEHUS CKOJIbXKEHUS.

8. Omnpenenenne KECTKOCTH MPYKUHBL

9. Omnpenenenne pabOTbl CHIBI TPEHHS IIPU PABHOMEPHOM JIBXKEHMH TeJa II0

FOpHSOHTaHBHOfI IMOBEPXHOCTHU.
10.  Ompenenenue paOOTHI CUIIBI YHNPYTOCTH MNpPU MOABEME Tpy3a C HUCIOJIb30BAHHEM
HCIIOABHXXHOI'O U ITIOJBHXHOI'O 0JIOKOB.

11.  M3yueHue 3aKOHA COXpaHEHUsS SHEPrUH.

Pa3znen 9. Mexanuveckue KoJ1e0aHUs U BOJIHbI

KonebatenpHoe nBukeHue. OCHOBHbBIE XapaKTEPUCTUKHM KOJIEOAHMM: IEpHoJ, YacToTa,
ammuatryaa. Mamemamuueckuu u  npyxcunuoli  masmuuxu. Ilpeepawenue duepeuu  npu
KoeOamenbHOM OBUICEHUU.

3aryxaromue Konebanus. BeiHyKaeHHbIe KoJieOaHus. Pe3oHaHc.

Mexanndeckue BoiaHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [Ip0o0oibHbie U nonepeunvie 80IHbI.
Jnuna eonnvl u ckopocms e€é pacnpocmpauenus. Mexanuyeckue 607HbI 8 MBEPOOM meie,
ceticmuyueckue 6o.nwl (MC).

3ByK. [ pomrxocms 38yka u evicoma mona. Ompasicenue 38yka. Ungpaszeyx u yimpaszsyx.

emoncmpayuu

1. Ha6mronenne konebaHuii TeJ Mo ISHCTBUEM CHJIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. Habmronenue konebanuii rpy3a Ha HUTH U Ha MIPYXKHUHE.



HaGuroieHne BoIHYXIEHHBIX KOJI€OaHUM U pe30HaHca.

3

4. PacnpocTpanenue npoaodbHbIX U MTONEPEYHBIX BOJIH.

5 HabGnroneHne 3aBUCUMOCTH BBICOTBI 3BYKa OT YacCTOTHI.
6

AKyCTHYECKHI pe30HaHC.

Jlabopamopmusie pabomout u onvimot

1. Ompenenenre 4acToThl U EprUoa KoaeOaHni MaTeMaTHIEeCKOr0 MasiTHUKA.

2. Ornpenenienre 4acTOThl U MEepHOa KoJieOaHUM MPY>KUHHOTO MasiTHUKA (21eKmMpPOHHAA
demoncmpayus).

3. HccnenoBanue 3aBUCUMOCTH TTeproa KoJjaeOaHW TOABEIICHHOTO0 K HUTH T'py3a OT

JUIUHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH MEPUOIa KOJIEOAHUHM IIPY>KMHHOT'O MasiTHUKAa OT MacChl
rpy3a (3J1eKmpOoHHAA 0EMOHCIMPAYUSL).

5. IIpoBepka He3aBUCUMOCTU Hepuoja KojeOaHWH Irpys3a, MOJBELUIEHHOTO K HUTH, OT
Macchl I'py3a.

6. OnbITel, JAEMOHCTPUPYIOIIME 3aBHUCUMOCTh Iepuoja KoseOaHUil Npy>KUHHOTO
MasiITHUKA OT MACChl Tpy3a U KECTKOCTU MPY>KUHBL.

1. N3mepenne yckopeHus: CBOOOTHOTO NafeHUs (2/1eKMPOHHASL 0eEMOHCMPAUU).

Pa3nen 10. DiiekTpoMarHuTHOE MO0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
DneKTpOMarHUTHOE 1oJje. DJIEKTPOMarHuTHbIEe BOJHBL. C801icmea 21eKmpoMacHUmMHbIX GOJIH.
lkana snekmpomacHumnuix 601H. Mcnonv3osanue 21eKmpoMacHUMHBIX 80.1H 0151 COMOBOU CEA3U.

OnexTpoMarauTHas npupoja csera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoxanoBkle cBoiicTBA cBeTA.

Jlabopamopnvie pabomut u onvimuor®

1. I/IsyquI/Ie CBOICTB QJICKTPOMAriuTHLIX BOJIH C ITIOMOIIbIO MOOMIJILHOIO TeJ'Ie(i)OHa.

Pa3znen 11. CBeToBbIE SIBJIEHHSA

JlyueBast mogens cBeta. Mcrounuwku cBeta. [lpsamonuneiinoe pacnpocmpanenue ceemd.
3ammenusn Coanya u Jlynoi. OTpakenue cBeta. Ilnockoe 3epkano. 3akoH ompasicenus ceema.

[Ipenomnenue ceera. 3aKoH MpesioMIIeHUs cBeTa. [loniHoe eHympennee ompasiceHue ceema.
Hcnonvzosanue noino2o 6HympenHe20 Ompaxcenust 8 ONMUYeCcKux c6emogoodx.

Jlunza. Xox nyueit B numH3ze. Onmuueckas cucmema omoannapama, MUKPOCKONA U

meneckona (MC). I'naz xak onmuueckas cucmema. bauzopykocmo u 0anbHO30pKOCb .



Pasnoosicenue benoco ceema 6 cnekmp. Onvimvr Hviomona. Cnoocenue CneKkmpajlbHblx

y6emos.
Jemoncmpayuu
1. IIpsimonuHeitHOE pacnpoCTpaHEHUE CBETA.
2. OtpakeHue cBeTa.
3. [Tonmyuenue n3o0pakeHui B MIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
4. [Ipenominenue ceera.
S. OnTHueckuil CBETOBO/.
6. Xon iydeii B cobuparoriei JuH3e.
7. XoJ1 Jiyuel B pacCerBaroNIeH JINH3E.
8. [Tonmyuenue n3o0paxeHui ¢ MOMOILBIO JIUH3.
9. [Ipunuun nevicrBus ¢oroamnmnapara, MUKPOCKOIA U TEIECKOIIA.
10. Mopens riasa.
11.  Pa3noxenue 6€y0ro cBeTa B CIICKTP.
12.  Tlomydenue Oeyoro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopusie pabomut u onvimul

1. HccnenoBanue 3aBUCUMOCTH yrila OTPakKE€HUSI CBETOBOIO JIyya OT yrJja MaJieHHusl.
2. N3ydenune xapakTepuCcTHK H300paKeHUs TPEAMETA B IIIOCKOM 3epKaJe.
3. HccnenoBanue 3aBUCUMOCTH YIUIa IPEJIOMIIEHHUSI CBETOBOTI'O JIyda OT YIUIa [TaJICHUs Ha

IPaHULE «BO3yX—CTEKIION.
4. [Tony4uenne n300paxeHui ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
5. Ompenenenrue (POKYCHOrO pacCTOSHUSL M ONTHYECKOM CHIIBI cOOMparoliei JMH3bI

(371eKmpoHHan demoncmpayus).

6. OnBbITHI IO Pa3I0KEHUIO OENIOro CBETA B CIIEKTP (I1EKMPOHHAA 0EMOHCIMPAYU).
7. OmnbITHl 1O BOCHPUSATUIO L[BETA MPEIMETOB IPU UX HAOIIOAEHHUU 4epe3 LBETOBBIC
(GUIBbTPHL

Pasznes 12. KBanToBbIe IBJICHUS

Onvimel Pe3zepghopoa v nnmanerapHas Mozenb atoma. Moaens atoma bopa. Hcnyckanue u
noziowenue ceema amomom. Keanmui.

PagnoaktuBHOCT. Anvgpa-, bema- u eamma-uziyuenus. CTpoeHUE aTOMHOTO sIpa.
Hyknounasa moodenv amomnozo sopa. Hzomonwi. Paouoaxmuenvie npeepawenus. Ilepuoo
noypacnada amomHulx sioep.

SnepHble peakiuu. 3aKOHBI COXPAaHEHUS 3apsI0BOI0 M MACCOBOTO YHCeNl. Peakyuu cunmesa

u 0enenus sioep. Uemounuku snepeuu Connya u 36¢30 (MC).



SnepHast sHepreTuka. /Jeticmsus paduoakmueHuIX usyyerull Ha scuswvle opeanusmol (MC).

Hemoncmpayuu

1 CrexTpbl U3JIy4eHUS U MOTJIOMICHUS.

2 CrHeKTpbl pa3jIMYHbIX Ta30B.

3 CriekTp Bogopoa.

4. HaGumoienue TpexoB B kamepe Bunbcona.

3) Pabora cuérynka HOHU3UPYIOIINX U3JTYYEHUH.

6 Perucrpanus uznyyeHnus npupoIHbIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopmusie pabomot u onvimot

1. Habnwooenue cniowmnsix u MuHeu4amolx CHEKMpPO8 U3y 4eHUs.

2. HccnenoBanue TpeKoB: M3MEpPEHHWE SHEPIrUU YACTHUIBI 11O TOPMO3HOMY IIyTH (I10
doTorpadusam) (2.1ekmponnan demoncmpayus).

3. W3mepenne paaroakTUBHOTO OHA (271eKMPOHHAA 0eMOHCMPAYU).

IToBTOpHTEIBbHO-0000 1AM MOAY.1b

[ToBTOpHUTENHHO-0000 A0 MOAYTH MPEAHA3HAYEH I CHCTEMATH3AIMN U 0000IIeHIs
MPEAMETHOTO COACPKAHMSI U OIBITA JEATEIbHOCTH, MPUOOPETEHHOrO MPH M3YYCHUU BCETO Kypca
busnKy.

[Tpu u3ydeHUN TaHHOTO MOJYJIS PEATH3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI IEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTHKEHUE TPEIMETHBIX U METaNPEIMETHBIX TUIAHUPYEMBIX
pe3ysabTaToB 00y4deHHs, QOpMHUPYETCS €CTeCTBEHHO-HAay4Has IpaMOTHOCTb: OCBOEHHE Hay4YHBIX
METOZOB HCCIIEOBAHUSA SBJICHUM MPUPOABI M TEXHUKH, OBJIAJCHUE YMEHHSIMH OOBSICHSTDH
bu3ndecKue SIBICHUS, TPUMEHSISI IOJTyICHHbBIC 3HAHUS, PelIaTh 3a/1a4i, B TOM YUCJIe Ka4eCTBEHHbBIC
U OKCIICPUMECHTAIILHEIE.

[TpuHLIMIIHATBHO ASSTENLHOCTHBIN XapaKTep NaHHOT O pa3jieNia pealiu3yeTcs 3a CUET TOro, YTO
yuamuecs BHIIOMHSAIOT 3aJaHus, B KOTOPBIX UM IIPEAJIaraeTcs:

" Ha OCHOBE IOJIy4EHHBIX 3HAHUH PaCIIO3HABATh U HAYYHO OOBSICHATH (PU3NICCKUE SIBIICHUS
B OKpY’KAIOIIEH MPUPOIE U TTOBCEIHEBHOM KU3HH;

" JICIIOJIB30BAaTh MO PYKOBOACTBOM II€Iarora HayqHbIe METOABI MCCIICAOBAHUS (PU3HY ECKUX
SIBIICHHIA, B TOM YHCIIE JIJISl IPOBEPKH TUTIOTE3 U MOTYYEHUSI TEOPETUUECKUX BBIBOIOB;

" OOBSACHATH C ONMOPOM HA JMJAKTUYCCKUI MaTepHual TOocie OOCYXKICHHUS C Ieaarorom

HayY4YHbBIC OCHOBBDI Hanboyiee BaXKHBIX JIOCTI/DKCHI/Iﬁ COBPCMCHHBIX TeXHOHOFHﬁ, Halrpumep,



MIPAKTHUYECKOTO MCIIOJIb30BAHUS PA3JIMUYHBIX MCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA IMPEBPAILICHUS U
COXPaHEHHsI BCEX U3BECTHBIX BUJIOB SHEPIHH.

Kaxxgas ©3 TeM [aHHOro pasfena BKIIOYAET OKCIEPUMEHTAIbHOE HCCIeOBAaHUE
00o0mIaroniero xapakrepa Ha YCMOTpPEHHME Telarora W Mpu ero momouid. Pazmen 3aBepiuaercs

MPOBEICHNEM TUATHOCTUYECKON U OIIEHOYHOUN PabOThI 32 KYpC OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA YUYEBHOI'O IIPEJIMETA «®U3UKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O ObPA3OBAHUA

B nenom pesynbTatel ocBoeHus oOyuaroummucs ¢ 3IIP yueOHoro mpeamera «®Pusuxa»
JOJDKHBI cOBIIaZaTh ¢ pesyipraTamu denepanpHoil paboueil MmporpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMUs.

Hanbonee 3HaYNMBIMU SBJISIOTCS:

JIMYHOCTHBIE PE3YJbTATDI:

B pesynprate u3yueHus (GU3MKM Ha YpPOBHE OCHOBHOrO 00ImIero ooOpa3oBaHus y
oOyuaromierocs ¢ 3I1P 6yayT chopMupoBaHbI ClieAyOIUe TUMYHOCTHBIE PE3YIbTaThl B YACTH:

1) maTproTHYECKOro BOCIIUTAHUS:

IpOsIBJICHHE MHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHMIO POCCHMCKON (pH3MYECKOit
HAyKH;

[IEHHOCTHOE OTHOIICHUE K JOCTI)KCHHUSIM POCCUHCKUX YUEHBIX-(H3UKOB;

2) rpa)/1aHCKOr 0 M yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCY)KIEHUU OOIECTBEHHO-3HAYMMBIX M ITUYECKHX
npo0JieM, CBSI3aHHBIX C MPAKTHYECKUM NMPUMEHEHHEM TOCTHKEHUH (PU3UKU;

OCO3HAHHME BAXXHOCTU MOPAIbHO-3TUYECKUX MTPUHITUIIOB B IESITEIHHOCTH YUEHOTO;

3) 5CTETUYECKOTO BOCITUTAHUS:

BOCIIPUSITHE JCTETHUECKHX KadecTB (PU3MUECKOM HayKu: €€ TapMOHMYHOTO IMOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) LEeHHOCTH HAy4YHOI'O [TO3HAHUS:

OCO3HAHUE IEHHOCTH (PM3MUECKONl HayKM KaK MOIIHOIO HMHCTPYMEHTAa IO3HAHMSI MHpa,
OCHOBBI Pa3BUTHS TEXHOJOIMI, BAXKHEHIIENH COCTABISAIOUIEN KYIbTYPHI,

pa3BUTHE HAYYHOH JII0003HATEIIBHOCTH, MHTEPECca K UCCIIEIOBATENBCKOM 1eSITeThHOCTH;

5) dbopMupoBaHUs KYJIBTYPHI 3I0POBBSI M IMOIIMOHATIFHOTO 0JIATr OOy NS



0CO3HaHUE LIEHHOCTH 0e30IacHOoro o0pasa >kKU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
BaXHOCTH MpaBHJI 0€30MacCHOrO IMOBEACHUS Ha TPAHCIOPTE, HAa JOpOrax, C 3JIEKTPUUECKUM U
TETJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCJIOBHSIX;

cOopMHPOBAHHOCTh HaBbIKA pedUIeKCUH, IPU3HAHKE CBOETO IIPaBa Ha OIIMOKY U TAKOTO Ke
[paBa y Jpyroro 4eyioBeKa;

6) TpyZAOBOTO BOCTIMTAHHUS:

7) aKTUBHOE y4acTH€ B PEIIEHUU NMPAaKTUYECKUX 3a1au (B paMKaxX CEMbH, 00pa30oBaTeIbHON
OpraHu3allMM, HACEIEHHOr0 IYHKTa, POJHOrO Kpas) TEXHOJOIMYECKOW U  COLMAJIbHOU
HAIPaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIIe U PU3NUECKUX 3HAHUH;

UHTEpEeC K MPAKTUYECKOMY M3y4YEHHIO PO eccHii, CBA3aHHBIX C (PU3UKOIA;

8) 3KOJOrM4eCcKOro BOCIIUTAHUS:

OpHEHTallUsg Ha IpUMEHEHHE (QU3NYECKUX 3HAHUN [JIs pelleHus 3aJady B 00JacTH
OKpY’Kalollel cpenbl, IUIAHUPOBAHUS IOCTYIKOB M OLEHKM HMX BO3MOXKHBIX IOCIENCTBUH I
OKPY’KaloIlled Cpesl;

0CO3HaHUE II100alIbHOI0 XapakTepa FKOJIOTMUYECKUX MPoOJIeM U IyTeH UX pelieHuns;

9) amantanuy K U3MEHSIOLIMMCS YCIOBUSM COLIMAIbHOM U IPUPOIHON Cpelibl:

HOTPEOHOCTH BO B3aMMOJIEHCTBUU IIPU BHIIOJHEHUH UCCIIEA0BAHUI U POEKTOB (hPU3NYECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JPYTHX;

MOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTUYECKYIO 1eSITeIbHOCTD;

noTpeOHOCTh B JOPMHUPOBAHUHN HOBBIX 3HAHUM, B TOM Uncie GOpMYyINPOBATH UIEH, TOHITHS,
TUITOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSIX;

OCO3HaHHUE 1e(HUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

IUIAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIL;

CTpeMJICHHE aHAIM3UPOBATh U BBIABIIATH B3aMMOCBSI3H PUPO/IbI, OOLIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCNOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

OLIEHKa CBOMX JEWCTBUH C yd4y€TOM BIMSHMS Ha OKPYKAIOIIYI Cpeay, BO3MOXKHBIX
I7100aJIBHBIX TOCIECTBHH.

METANIPEJIMETHBIE PE3YJIBTATbBI

Osnaodenue yHUGEPCANbHBIMU YUEOHBIMU NOZHABAM EJIbHBIMU 0CTICH BUAMU:

1) 6a30BbIE JIOTHUECKHE ICHCTBUS:

BBISABIISITh U XapaKTePU30BATh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBICHUI);

yCTaHaBJIMBATh CYLIECTBEHHBIH MPHU3HAK KJACCU(UKAIMU, OCHOBAHHUS IJIsI 00OOIEHHS U
CpaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEUYUs B paccMaTpUBaeMbIX (akTax, JaHHBIX U

Ha6JIIOIICHI/I$IX, OTHOCAIIUXCA K (I)I/I3I/I‘-ICCKI/IM SABJICHUSAM,



BBISIBJIATh [PUYMHHO-CIECTBEHHBIE CBSI3U NpPU HU3YyYEHUU (U3MUECKUX SBJIECHUH WU
IPOLIECCOB, TPOBOAUTH BBIBO/IbI C HCIOIb30BAaHUEM JIEYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIIIOUEHU,
BBIIBUTaTh THUIOTE3bl O B3aUMOCBS3SX (U3NYECKUX BEIUYMH, IPU HEOOXOTUMOCTH IO
PYKOBOJCTBOM YUUTEJI;

BbIOMpaTh croco0 pemieHust y4deOHOH ¢u3ndeckoil 3amadyu (CpaBHEHHUE HECKOJIbKUX
BapHAHTOB peIIeHHs, BbIOOp Hauboyiee MOAXOASIIEr0 ¢ y4ETOM CaMOCTOSITEIbHO BBIJIEICHHBIX
KPUTEPUEB) MO PYKOBOJCTBOM YUMTEIS.

2) 6a30BbIC UCCIEIOBATEIILCKUE JICHCTBHUSA:

MCIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENLCKUN HHCTPYMEHT TO3HAHUS;

IPOBOJUTh 10 IUIAHY ONBIT, HECIOXKHBIM (U3NYECKUil HKCIEpUMEHT, HeOOoJIbIIoe
uccliiefioBaHre (PU3NYECKOro SIBJICHUSI, IPU HEOOXOJUMOCTH O]l PYKOBOJICTBOM YUHUTEIS;

dbopMynrpoBaTh 0000IIIEHUS ¥ BEIBOBI I10 PE3yIbTaTaM NMPOBEAEHHOT 0 HAOII0OIEHU s, OTIBITA,
UCCJICIOBAHHUS C OMOPOM Ha IJIaH/aIrOPUTM.

3) pabota ¢ uHpOpPMALIHECH:

OPUMEHATh PAa3JIMYHBbIE METOAbl, HHCTPYMEHTbI U 3alpochl INpU IOHCKE U O0TOOpe
uHbOpMAIMM MJIM JIAHHBIX C Y4€TOM MPEAJIOKEHHOM yueOHOW Qu3nyeckol 3agaud, Mpu
HEOOXOJUMOCTHU O] PyKOBOJICTBOM YUUTEIIS;

aHAJIM3UPOBaTh, CHCTEMATH3HpPOBATh HWH(POPMALMIO pa3MYHBIX BHJIOB U  (HopM
MPEACTABICHUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMaJbHYIO (OpMy TpeacTaBlieHHs HHQOpPMALUU U
WLTIOCTPUPOBATH PEIIaeMble 3a/1a4M HECTIOKHBIMH CXEMaMH, AUarpaMMaMH, HHOW TpauKoi U HX
KOMOMHaLMSAMU, 1O/ pPyKOBOJCTBOM YUHUTEJI.

Osnaodenue yHUGEPCANbHHIMU YHUEOHBIMU KOMMYHUKAMUGHBIMU 0CTICH BUAMU:

1) oOmienue:

B X07€ 00CYyXJeHUs y4eOHOro MaTepuaa, pe3yjabTaToB JaO0OpaTOPHbIX PabOT U MPOEKTOB
3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYX/JaeMOM TeMbl U BBICKAa3blBaTh MJIEH, HAICJIEHHbIE Ha
pelIeHre 3a/1a4M U ToAiepkKaHue 0J1arokenaTelbHOCTH O0IeH S,

COMOCTABJIATh CBOM CYXJIEHHS C CYXKICHUSAMH JAPYIMX YYaCTHUKOB JUaliora, OOHapyXHUBaTh
pasiinyre U CXOACTBO MO3UIUK;

BbIpaXkaThb CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPECTABIIATh PE3YJbTAThl BHITOJHEHHOrO (PU3NYECKOrO OIBITA (IKCIEPUMEHTa,
WCCIICIOBAHUS, TIPOCKTA).

2) cOBMECTHAsI IEATEILHOCTh (COTPYIHUYECTBO):

MOHUMAaTh U MCIOJNB30BATh MPEUMYIECTBA KOMAaHIHOW M MHAMBUAYAJIbHOW pabOTHI MpPH

pEelLIeHNN KOHKPETHOH (pr3nyecKkoit mpoOIeMsl;



IPUHUMATB 1[I COBMECTHOM /1€ TEIbHOCTH, OPraHU30BBIBATH IEUCTBUSA 10 €€ JOCTHXKEHUIO:
pacmpenensiTh poir, 00CYX AaTh MPOIECCHl U Pe3yJIbTaThl COBMECTHON PaboThl, 0000IIaTh MHEHUS
HECKOJIbKUX YEJIOBEK;

BHIMIOJIHATh CBOIO 4YacTh pabOThl, JOCTHTas KadyeCTBEHHOrO pe3ylbTrata II0 CBOEMY
HAIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C IPYTUMHU YWICHAMH KOMaH/IbI;

OILIEHMBATh KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chOpMyITMPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBUS.

Oe¢n1adenue ynugepcaibHoIMu y4eOHbIMU Pe2YAAMUCHBIMU OCUCI BUAMU:

1) camoopranu3zanusi:

BBISIBJIATH MPOOJIEMBbI B JKU3HEHHBIX W yYEOHBIX CHUTyalHsIX, TPeOYIOIIMX IJIsl pelIeHHs
(bu3nYeCcKUX 3HAHUI;

OpPUEHTUPOBATHCS B PAIMUHBIX [MOAX0AaX MIPUHATHUS PelIeHUH (MHANBUYAIbHOE, IPUHATH €
pelIeHus B rpyIie, IPUHATHE PEeIICHUN TPYIIoNn);

COCTaBJIATh AJNTOPUTM pelieHuss GU3NYECKON 3aJauyd WM IJIaHa UCCIEIOBAHUS C y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, 110J] pyKOBOJICTBOM YUHUTEJIS.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY CHTYyallMd WM TpeIarath IUlaH €€ U3MEHEHUSs, MPU HEeOOXOJUMOCTH IOJ
PYKOBOJICTBOM YUUTEJIs;

OOBSCHATh TPUYMHBI JOCTHKEHUSI (HEIOCTHIKEHUsSI) PEe3yJbTaTOB NEATEILHOCTH, IaBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY;

OLICHMBATh COOTBETCTBUE PE3yJIbTATa LETH U YCIOBUSIM.

3) SMOITMOHAJILHBI WHTEJUICKT:

CTaBUTbH ce0s Ha MECTO APYroro 4esoBeKa B XOJe CIopa UM AUCKYCCUU HA HAyYHYIO TEMY,
MOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTHUKY JIPYTOro.

4) npuHATHE ce0s U IPYTHX:

[IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpPU PEHIEHUH (PU3NYECKUX 3a]1a4 WM B YTBEPXKIECHUAX
Ha HaYYHbBIE TEMbI M TaKOE K€ IPaBO APYroro.

HNPEJMETHBIE PE3YJIBTATDBI

TpeGoBanusi K NpeAMETHBLIM Pe3yJabTATaM OCBOEHHS y4eOHOro mpeamera «Pu3zmkay,
pacinpe/ieieHHbIE 110 roAaM 00y4YeHust

Pe3ynbTatel mo rongaM GopMynupyrOTCsS TIO MPUHIIMITY 100aBIICHUS HOBBIX PE3YIbTATOB OT
rojia K roay (pe3yabTaThl OYEPEIHOr0 roja Mo YMOJYAHHUIO BKIIOYAIOT PE3yJbTaThl MPEIbIIYIINX

TIET).



7 KJIACC

[TpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaykaThb C(HOPMHPOBAHHOCTH Yy

00yYJaroIIMXCS YMCHUMN:

OPUEHTUPOBATLCSA B MOHATHUSIX M OMEPUPOBATH MMU HAa 0a30BOM YpOBHE: (U3UYECKUE U
XUMHUYECKUE SIBICHUS; HAOMIOJEHUe, OKCIEPUMEHT, MOJENb, THUI0Te3a; CIUHUIIBI
(du3HUeCcKUX BEIMYHH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BeliecTBa (TBEPI0E, )KUIKOE,
razoo0pasHoe); MEXaHUYECKOe JBUYKEHUE (paBHOMEpHOE, HEpPaBHOMEPHOE,
NPSIMOIMHEWHOE), TPaeKTOpHs, paBHOIEWCTBYyIOIas cwmi, jaedopmamus (ympyras,
MJIacTU4YecKasi), HEBECOMOCTh, COOOIIAIONIMECS COCYIbl, C OMOPOM Ha TUIAKTUYECKUI
Martepuan

paznuuath saBjieHus (Mud@y3us; TEMIOBOE ABUKEHHE YACTUI[ BEIIECTBA; PaBHOMEPHOE
JBJKEHUE; HEPAaBHOMEpPHOE [BW)KEHHME; WHEpLUs; B3aUMOJICHCTBUE TE€I; pasHogecue
meEépobiX men ¢ 3aKpeniéHHol ocblo epaujenus; nepenada AaBjieHUS TBEPIbIMU TeJaMH,
KUJIKOCTSIMH M Ta3aMu; aTtMoc(epHOoe [aBjieHHWE; TIUIABaHUE TeN;, MpPEeBpaIICHUs
MEXaHUYECKOM PHEPruM) IO OMMCAHUIO HUX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECcKOe SBICHHE, ITOCIIE TPEIBAPUTENHLHOTO O0CYKIACHUS C
MearoroM;

pacro3HaBaTh NPOSBICHUE W3YYCHHBIX (DM3MUYECKUX SBIICHUHN B OKPYXKAIOMIEM MHUpPE, B TOM
yucie GU3NUECKue SIBJICHHUS B IPUPOJIE: TPUMEPHI IBUKCHHSI C PA3TUIHBIMU CKOPOCTSIMH B
JKUBOM M HEXUBOW NPUPOIE; NEHUCTBHE CUJIbI TPEHUS B NHPUPOJAE U TEXHUKE; BIIMSIHUE
aTMoc(hepHOro TaBIICHUS HA )KMBOW OPTaHM3M; IUIABAHKE PHIO; phIYary B TEJe YeNOBEKa; MpU
9TOM TIEPEBOJUTH MPAKTHYECKYI 3aJady B Y4eOHYI, BBIICIATh CYIIECTBEHHBIE
CBOMCTBA/TIpU3HAKH (PU3MUECKUX SBICHUN C TTOMOIIBIO MEearora;

OINKCHIBATh M3YUEHHBIE CBOWCTBA Tel W (PU3MUECKHE SBJICHMS, HMCIOIb3Ys (U3NUECKUE
BEJMYHMHBI (Macca, 00bEM, TNIOTHOCTH BELIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIIHSSI CKOPOCTh,
CWJIa YNPYrocTd, CUJIa TKECTU, BEC Tea, Cuila TpeHus, AaBieHue (TBEpAOro Teina,
JKUJKOCTH, Ta3a), BHITAJKUBAIOIIAs CHJIa, MeXaHUYecKas paboTa, MOIIHOCTh, TJIEYO CHIIBL,
MOMEHT CHJIBI, KO3((UIMEHT TOJE3HOrO JCUCTBHS MEXaHU3MOB, KHHETUYECKash |
MOTCHIIMAIbHASI PHEPTHs) C OMOPOH HAa CXEMY; MpPH OMHCAaHUU PACKPHIBATh (PU3MUECKUU
CMBICTT HCIOJB3YEMbIX BEJIWYMH, UX OOO3HAYCHHUS U EOUHUIBI (PU3NYECKUX BEIHYUH,
HAxXo00ums Gopmyvl, cesa3vi8aOujue OAHHYI0 QUUYECKYIO BETUUUHY C OPYSUMU BETUYUHAMU,
cmpoums  2paguKku  U3YYEeHHbIX 3aeucumocmeti QU3UYECKUXx eeluuuH C OMNOpPOM Ha

JIUJTAKTUYECKUI MaTepHa;



XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHUE SIBICHHMS M IPOLECCHI, MCIONb3ys MpaBHUiIa
CIIOXKEHUsI cui (BIIOJNb OMHOW TpsMON), 3axon Iyka, saxon Ilackans, 3axon Apxumeoa,
npasuno paerosecusi pviuaza (610Ka), «3010moe npasuno» MexaHuky, 3aKOH COXpaHEHHUs
MEXaHHUYECKON SHEPrHH; IIPH ATOM /1aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aNUCHIBATNb
€20 Mamemamuieckoe 8blpaxdceHue nood pPyKo8oOCMEOM neoazo2a ¢ 00CyxicoeHuem niaHa
pabombi,

OOBACHATH (PU3MUECKUE SBICHMSI, IPOLECCHl U CBOMCTBA TeJl, B TOM YMCIIE U B KOHTEKCTE
CUTyallull TPaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa: MpH IMOMOIIM [earora BBISBISATH
IPUYUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1 —2 JOrMUeCKUX ILIAroB ¢ OIOpPou
Ha 1—2 wu3yuyeHHBIX CBOMCTBa (U3MUECKUX SBJICHUH, (QU3NYECKMX 3aKOHA WIIHU
3aKOHOMEPHOCTH;

pelIaTh TUIIOBBIE PACYETHBIE 3a1a4X B | AeliCTBHE C OIOPOM Ha AJITOPUTM, NIPEABAPUTEIBLHO
pa300paHHBIl COBMECTHO C IEaroroM, MCIOJIb3ysl 3aKOHBl U (OPMYIbI, CBS3bIBAIOIINE
¢u3nyecKkre BEIUYMHBL: Ha OCHOBE aHAJIM3a YCJIOBUS 3a/1a4y 3allMChIBaTh KPATKOE YCIIOBUE,
HNOJCTAaBIATh (PU3UUYECKHE BEJIWYUHBI B (QOPMYJbl U TMPOBOAUTH PACUEThl, HAXOIUThH
CIIpaBOYHbBIC JaHHbIE, HEOOXOAMMBIE Ui pEIIeHHs 3ajad, OLICHWBATh PEATUCTUYHOCTD
MOJIYYCHHOU (PU3UYECKOM BEJTMYMHBI,

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIM (HU3MYECKUX METOJOB
rocje MpeaBapuTebHOr0 00CYKIEHHs ¢ MeAaroroM; Mpu MOMOINM Iearora B ONUCAHUH
UCCIIEZIOBAaHUS BBIIEIATh IPOBEPSIEMOE MPEANOIOKEHHE (TMIOTE3y), C OHNOpoil Ha
JUAAKTUUECKUH MaTepuan pa3iuyaTh M HHTEpHPETUPOBATH IOJYYEHHBIH pe3yibTar,
HAXOJUTh Mocie 00CYKIEeHUS C TIeAaroroM OIMOKU B XOJ€ ONBITA, JIeJaTh BBIBOJBI IO €ro
pe3yJibTaTaMm;

YMEThb HaXOAMUTb C HUCIONb30BAaHUEM LHU(PPOBBIX 00Pa30BATEIBHBIX PECYPCOB OINBITHI 110
HAOMIOeHUIO (U3NYECKUX SIBICHUN WM (PU3MYECKUX CBOWCTB Tel: (OpMYyIUpOBATh
IIpOBEpsiEMblE MPENION0KEHNS, COOMpPaTh YCTAHOBKY U3 MPEIOKEHHOIO 000PYJOBAHUS C
OIIOpPOI Ha CXEeMy, 3alUChIBATh XOA ONbITa U (OPMYIMPOBATH BHIBOJBI 10 PYKOBOJCTBOM
IIe/1arora;

BBINOJIHATD NIPsIMbIE M3MEPEHUsl PACCTOSHUS, BPEMEHM, Macchl Tena, 00bEMa, CHIBI U
TEMIIEpaTypbl C UCIOJb30BAaHUEM AaHAJIOTOBBIX U LU(POBBIX HPUOOPOB € OMOpPOH Ha
aJrOpUTM; 3aIMMCHIBATH MOKA3aHM TPUOOPOB C YUETOM 3aJaHHON a0COTIOTHOM MOTPEITHOCTH
U3MEpPEHUN;

IPOBOJIUTH COBMECTHO C IE€JaroroM HcCelOBaHUE 3aBHUCHUMOCTH OJHOM (pu3nuecKoi

BEIMYUHBl OT JPYrodl C UCIOJB30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH



PaBHOMEPHO JIBIDKYIIIETOCS TEJIa OT BPEMEHH ABUKCHHUSI TENA; CULbl MPEHUsL CKOJIbIHCEHUS OM
eeca mena, kavecmea oo6pabomKu nosepxHocmell mei U He3a8UCUMOCMU CUNbL MPEHUsL OM
NAOWaAo0U  CONPUKOCHOBEHUs mell;, CUlbl YNPYeoOCmu Om  VOIUHEHUS  NPYICUHBL,
BLIMANKUBAIOUCL CULBL O 00BEMA NOZPYIHCEHHOU YaACMU med U O NIOMHOCU HCUOKOCU,
eé He3asucumocmu om NJIOMHOCMU meld, Om 21yOuHbl, HA KOMOPYIO NOSPYHCEHO Meno;
VCI08ULL NIABAHUS Mel, YCA08UL Pa8HOBeCUs pbluaed U OJ10K08), TIOJl PyKOBOJCTBOM Meaarora
y4acTBOBaTh B INIAHUPOBAHUH y4eOHOTO MCCIEIOBAHUS, COOUPATh YCTAHOBKY U BBIMTOJHSATH
U3MEPCHHUS, CIEOysl MPeIIoKEHHOMY IUIaHy, (UKCHpPOBATh PE3YJIbTAThl IMONYYEHHOM
3aBHUCUMOCTH (DU3MUYECKHX BEJIMYUH B BHUJAC NMPEIJIOKEHHBIX TaOIMIl U TpadUKOB, AeIaTh
BBIBOJIBI IO pe3yJIbTaTaM HCCII€OBAHMS,

MIPOBOUTH KOCBEHHBIE H3MEpeHUs (PrU3HUeCKUX BEMUYHH (TUIOTHOCTh BEIIEeCTBA JKUIKOCTH U
TBEPIOTO TeJa; CWIA TPEHUS CKOJBKCHHS, JaBIICHUE BO3[yXa; BBITAJKHUBAIOIIAS CHUJIA,
JNEUCTBYIOMAsl Ha MOTPYXEHHOE B JKHIKOCTh TENIO; KOAI(DPHUIMEHT TOJIE3HOTO JCHCTBHS
MPOCTBIX MEXaHU3MOB), CIENYS MPENTOKEHHON WHCTPYKIMU; MIPH BHITOJHEHUU U3MEPEHHM
MOl PYKOBOJCTBOM Ilefjarora coOupaTh HSKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U BBIYUCIATH
3HaYEeHNE HCKOMOM BEIIMUHHEI,

COOJTIOIaTh MPaBUJIa TEXHUKU 0€30IM1aCHOCTH MPH paboTe ¢ JaOOpaTOPHBIM 000PYIOBAHHEM
MOCJIE MTPEIBAPUTEIBHOTO 00CYKICHUS C IEIarorom;

COIOCTABIIATH MPUHITUIIBI ICH CTBUS IPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOMIAIOIIMECS COCYAbI, OapoMeTp, pbluar, MOABHMKHBIM W HEMOJBHKHBIN
OJI0K, HAKJIOHHAS TIJIOCKOCTh C ONOPOH Ha UIAKTUICCKUI MaTepHar;

XapaKTEepPU30BaTh MPUHIUIIBI JCUCTBUS M3yYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOKCTB
1ocyie MpeaBapUTEILHOr0 00CYKIEHUS C ITEJaroroM ¢ OIOpOoii Ha UX ONMUCcaHus (B TOM YHCIIe:
MOJIIAITHAKH, YCTPOHUCTBO BOJOMPOBOJIA, THAPABIMYECKUIN TIPpECcC, MAHOMET]P, BEICOTOMED,
MOPIITHEBON HACOC, apEOMETP), UCIOIb3ysl 3HAHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHHHN U
HeoOXoauMble (U3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOAMTH PAUMEPHI / HAXOAUTh MH(OOPMAIHIO O IPUMEPAX MPAKTUICCKOT0 UCIOIB30BaAHUS
¢u3MUecKMX 3HAHUM B IOBCEIHEBHOM JKM3HM IS oOecredeHus O€30IacHOCTH IIpH
oOpaleHuu ¢ MpudopaMu W TEXHHUYECKHUMH YCTPOHCTBAMHU, COXPAHCHUS 3]I0POBbS H
COOJTFOJICHUSI HOPM DKOJIOTMYECKOTO MTOBEACHHSI B OKPYIKAIOIIEH cpejie;

OCYIIECTBIIATh C MOMOIIBIO TIearora oT0Op MCTOYHHKOB MH(popManuu B cetn MHTepHET
B COOTBETCTBHH C 33/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U TTyTEM
CpPaBHEHHS pPa3NMYHBIX HWCTOYHUKOB BBIICISATH HHPOpPMAIMIO, KOTOpas SBISICTCA

HpOTHBOpeqHBOﬁ WM MOKET OBITh HGHOCTOBepHOﬁ;



WCIOJIb30BaTh TPH BBIMOJHCHHHM YYEOHBIX 3aJaHUK HAYYHO-TIONYJISIPHYIO JIMTEPATYpPY
(U3NIECKOr0 CONEPIKAHUS, CIPABOYHBIC MATEPHANBI, Pecypchl ceT WHTEpHET; BlajeTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus MH(OPMALUU U3 OJHOM 3HAKOBOMU
CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh TIOJ] PYKOBOJCTBOM Tiemarora ¢ OOCYKIEHHEM IUTaHa padOThl KpaTKUe
MUCHbMEHHBIE U YCTHBIE COOOIIEHNUSI HA OCHOBE 2—3 HCTOYHHKOB HH(OpMAIHH HU3NIECKOTO
COZICP)KaHUs, B TOM YHCJIC MYOJIMYHO JIeNIaTh KPATKUE COOOIICHHSI O Pe3yJbTaTaX MPOCKTOB
WA y4eOHBIX UCCIICIOBAaHUI; IPH TOM T'PAMOTHO HMCIIOJIb30BAaTh W3YYCHHBIN MOHATHHHBIN
anmapar Kypca (PU3HKH, COPOBOXAATH BEICTYIIJICHHE MTPE3CHTAIINCH;

MIPY BBIMIOJIHEHUHM YYEOHBIX IMPOEKTOB M HCCIENOBAHWI MO PYKOBOACTBOM Ilearora
pacrpenensiTh 0053aHHOCTH B TPYIIE B COOTBETCTBHUHU C TOCTABIIEHHBIMU 33]Ja4aMH, CIICTUTh
3a BBINIOJIHEHWEM IUIaHA JICHCTBUH, aJIEKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAJ B
JeSITEIbHOCTh TPYIIbl, BBICTPaUBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBHE, YYHUTHIBAS

MHCHHUEC OKPYKaAroMuX.

8 KJIACC

[TpenmeTHBIE pe3ynbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTpaykaTh CHOPMHPOBAHHOCTH Yy

00yyarouMxcs yMEHHH:

OPHEHTHUPOBATHCS B MOHSATUSAX U OMEPHPOBATH UMK Ha 0a30BOM YpOBHE: Macca U pa3Mepbl
MOJIEKYJI, TEMJIOBOE JBUKEHHE AaTOMOB M MOJIEKYJ, arperaTHblE€ COCTOSIHUS BEILECTBA,
KPUCTAJUTMYECKUE W aMOp(HBIE Tea, HACBHIIEHHBIH M HEHACHIIICHHBIH Tap, BJIAXHOCTh
BO3/IyXa; TEMIIEpaTypa, BHYTPEHHsSI DSHEPrusi, TEMJIOBOM JBUTATENb; AJIEMEHTAPHbIN
AIEKTPUYECKUN 3apsill, DJIEKTPUUECKOE I10JI€, IPOBOAHUKU U JUDJIEKTPUKH, ITOCTOSHHBIN
ANEKTPUYECKUI TOK, MArHUTHOE I10JIE;

pa3nuyaTh SBJIEHHUS I[IOCJIE MPEABAPUTEIBHOIO OOCYXKICHHUS C TMedaroroMm (TEmIoBOe
pacimpeHue/cxaTie, Terionepeaadya, TEIUIOBOE PaBHOBECHE, CMauMBaHHUE, KalUJUIIPHbIE
SBIICHUSI, UCTIApEHUE, KOHSHCallUs, TNIaBJIeHHE, KpUCcTaiu3anus (OTBEpeBaHNe), KUTIEHHUE,
Tenjomnepenaya (TEMIONPOBOJHOCTh, KOHBEKLHUSA, W3JIyYEHUE); DIIEKTPU3ALUS  Tell,
B3aUMOJICHCTBUE 3apANIOB, JEUCTBUSA JJEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBME€ MAarHUTOB, JEWCTBUE MArHUTHOIO IOl Ha MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsI MHAYKIIMS ) IO O CAaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOMIUX TaHHOE (PU3HUECcKOe SIBJICHUE;

pacro3HaBaTh C IIOMOIIBIO TIEAarora TMPOSIBICHHUE W3YYCHHBIX (U3UUYECKUX SIBICHHMA

B OKpyKaromem MHPC, B TOM 4YHUCIIC (1)I/ISI/I‘I€CKI/IC ABJICHUA B IPUPOAC: MOBCPXHOCTHOC



HAaTSHKEHUE U KaIIWJUIIPHBIE SIBJICHUSI B IPUPOE, KPUCTAILIBI B IPUPOAE, u3irydeHue CoiHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHE pOCHI, TymMaHa, HHEs, CHEra;
AIIEKTPUYECKHE SBICHHS B aTMOC(epe, SNEKTPHUECTBO )KUBBIX OPraHU3MOB; MATHUTHOE MOJIE
3emiu, apelid MoocoB, poib MAarHUTHOTO TOJS AJS JKU3HHU Ha 3eMIle, MOJSIPHOE CUSHUE;
IpU 3TOM IME€PEBOJUTH MPAKTUYECKYIO 3a7auy B Yy4eOHYIO, BBIIEIATH CYIIECTBEHHbBIE
CBOWCTBA/TIpU3HAKH (PU3HUECKUX SBIICHMUIA;

OINKCHIBAaTh IOJ PYKOBOACTBOM Ie€farora c oOCYKIAeHHeM IlaHa paboThl H3Yy4YeHHbIE
CBOMCTBa Ten M (PU3UUECKUE SIBICHUS, UCIONB3Yd (PU3NUECKUE BEIWYMHBI (TeMIieparypa,
BHYTPEHHSISI DHEPrUsl, KOJIMYECTBO TEILIOTHI, yAEIbHAs TEILIOEMKOCTb BEIECTBA, YAEIbHASL
TEIJIOTa IUJIABJICHUS, YJENbHAas TEIUIoTa MapooOpa3oBaHUs, yAeNbHAas TEIJIOTa CrOpaHUs
TOIJIMBA, KOA((UUIMEHT TMOJIE3HOT0 [EHCTBUS TENJOBOM MAalIMHBI, OTHOCUTEJIbHAS
BJIQAXKHOCTb BO3/lyXa, JJICKTPUYECKUM 3apsif, CUJla TOKA, JJIEKTPUYECKOE HAaIpsKEHUE,
COIIPOTUBJICHHE IPOBOAHMKA, YJEJIbHOE CONPOTHBJICHHUE BEIIECTBA, pabOTa U MOLIHOCTh
AJIEKTPUYECKOr0 TOKa); MPH OMNHUCAHMM HPABUIBHO TPAKTOBAaTh C IOMOUIBIO IeJarora
(GU3NYECKUIT CMBICIT HCIOJIb3YEMbIX BEIUYHMH, OOO3HAYEHHS W EIUHULBI (PU3HUecKux
BEJIMYUH, HAXOJUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUYUHY C IPYTUMU
BEIMYUHAMU, CTPOUTH I'paMKU U3Y4EHHBIX 3aBUCUMOCTEHN (PU3HUECKUX BEIUYMH;
OTIpeNeNATh MOCiIe IPEIBAPUTENBHOI0 00CYXACHHUS C Ie1aroroM CBOMCTBa Tel, (Pu3NYECcKue
ABJICHUS W TPOLECCHI, HCIOJb3Yysl OCHOBHBIC IIOJOKECHHUS MOJIECKYJISPHO-KUHETHYECKON
TEOPUU CTPOEHHUS BEILECTBA, MPUHIIUI CYNEPNO3UIUU MoJiel (Ha KaueCTBEHHOM YpPOBHE),
3aKOH COXpPaHEHHUs 3apsaa, 3akoH Oma ais ydacTka LenH, 3akow [coyna—/lenya, 3aKoH
COXpaHEHHUSl PHEPruH; MPH 3TOM HAXOAUTH CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U €ro
MaTEMaTUYECKOE BbIPAKEHUE C OIIOPON Ha LU POBbIE 00pa30BaTEIbHbIE PECYPCHI;
COOTHOCHUTH IIOJI KOHTPOJIEM Teaarora (pu3nyeckue MpoLecchl U CBOMWCTBA TE, B TOM YHCTe
U B KOHTEKCTE CHUTyallUld IIPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, IIPH IMOMOIIM Ie1arora
BBISIBJIATH IPUUYUHHO-CIICCTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 |1 —2 JTOTMYECKUX IIaroB
c omopoii Ha 1—2 M3y4yeHHBIX CBOMCTBAa (DM3UYECKUX SBIEHUH, (PU3MUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

pemaTh THUIIOBBIE pacu€THble 3aJaud B 1-2 JeHCTBHS C ONOpPOW Ha aJrOpPUTM,
peABAPUTENHHO Pa300paHHBI COBMECTHO C MEJAroroM, MCIONb3ys 3aKOHBI U (POPMYIIBL,
CBsI3bIBalOINME (DU3MYECKUE BEIMYMHBI: HA OCHOBE aHallM3a YCIIOBHUS 3aJaydl 3alliChIBATh
KpaTKO€ yCIIOBHUE, BBIABISATH HEOCTATOK JaHHBIX JUISl pEICHU 3a/1a4H, BHIOUPATh 3aKOHBI U
bopmyIbl, HEOOXOAUMBIE I €€ PelIeHHs], TIPOBOIUTH Pacu€Thl U CPAaBHUBATH MOJyUYEHHOE

3HA4YCHUC (bHBI/I‘IGCKOf/'I BCJIMYHHBI C U3BCCTHBIMU JaHHBIMH,



UMETh MpPEICTaBICHUE O MpoOJeMax, KOTOpble MOXKHO PELINTh MPU MOMOIIU (PU3HYECKUX
METOZIOB I10CJI€ MPEIBAPUTENBHOIO OOCYKIEHHUS C IeJaroroM; HCIOJIb3Yysl OIMCaHue
MCCIICIOBAHUS, BBIICIATH TPOBEPSIEMOE IPEIOJIOKEHNE, OLICHUBATH IIPAaBUIIBHOCTH MOPSI/IKA
IPOBEJICHUS UCCIIEI0BAHUS, AeNIaTh BHIBOJIBL;

YMETh HaXOAWTh C HWCIIOIB30BaHUEM HU(POBBIX 00pa30BATEIBHBIX PECYPCOB OIBITHI IO
HaOro1eHNI0 (PU3NYECKUX SIBICHUH UM (PU3UYECKUX CBOMCTB Tel (KalWJUISIPHBIC SIBICHHS,
3aBHCHMOCTb JaBJICHHS BO3[yXa OT €ro o0bEéMa, TeMmIepaTyphl; CKOPOCTH Ipoliecca
OCTBIBaHMS/HarpeBaHusi MpH  MU3My4EeHHUH OT IIBeTa  HU3JIy4arouleil/moriomaronmei
MOBEPXHOCTH; CKOPOCTh HCIAPEHUs BOABI OT TEMIEPATyphl JXKUAKOCTH U TJIOMAIN €&
NOBEPXHOCTH;  DJIEKTPU3AaLMs TeJl W  B3aMMOJACHCTBHE  OSJCKTPUYECKUX  3apSAIOB;
B3aMMOJICHCTBME MOCTOSIHHBIX MarHWTOB, BU3YyaJM3allis MAarHUTHBIX IOJEH MOCTOSHHBIX
MarHuTOB; JEHCTBUS MarHUTHOI'O MOJI Ha MPOBOJHUK C TOKOM, CBOHCTBA 3JIEKTPOMArHuTa,
CBOWMCTBAa  3JEKTPOABHUIATENs] IOCTOSIHHOIO TOKa): (OpMYyIUpOBaTh IPOBEPSEMBIE
IPEANOI0XKEHUS, COOMpPATh YCTAaHOBKY W3 IpPEIJIONKEHHOro 00OpYHOBaHUS C OHNOpPOM Ha
CXEMY; OIMCBIBAThH XOJI OIBITA U (POPMYIHPOBATH BBIBO/IBI 10/ PYKOBOACTBOM I1€arora;
UMETh TIPEICTABICHUSI O M3MEPEHUH TEMIIepaTypbl, OTHOCUTEIFHOW BIAXXHOCTH BO3/yXa,
CHJIBI TOKA, HATIPSDKEHUS C UCIOIb30BAHNEM aHAJIOTOBBIX TPHOOPOB U JATYMKOB (PH3HUECKUX
BEJIMYHH; TIPU TIOMOIIM TIeJ]arora CpaBHUBATh PE3YJIbTAThl U3MEPEHUI ¢ y4ETOM 3a7aHHOU
a0COTIOTHOM MO PELIHOCTH;

MPOBOJUTH COBMECTHO C IIEJaroroM HccieloBaHWE 3aBHUCHUMOCTH OJHOM (pu3nueckoit
BEJIMYMHBI OT IPYTOH € UCIIOIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD COTTPOTUBIICHUS
NPOBOJHHUKA OT €T0 JUIMHBI, IIOMIAIU ITOMIEPEUHOr0 CEUYCHHS U YJCIBHOTO CONMPOTHBIICHHUS
BEILECTBA IPOBOAHUKA; CHJIbI TOKA, HMAYIIEro 4Yepe3 NPOBOAHMUK, OT HANpsDKEHHsT Ha
NPOBOJHMKE; HCCIEIOBAHHE MOCIENOBATEIbHOIO U  IApaUIeIbHOTO  COCAMHEHHH
IIPOBOJIHHUKOB): TNIAHUPOBATH UCCIICIOBAaHUE, COOMPATh YCTAHOBKY M BBIITOJIHATH H3MEPEHHU S
107l PYKOBOJCTBOM Il€Jjarora, ciiefysi NpeagoKeHHOMY IIaHy, (UKCHpPOBATh pe3yJIbTaThl
HOJTY4YEHHON 3aBUCHMMOCTH B BHUJE TaOJUI] U T'pa(UKOB, J1eNaTh BBIBOJABI 110 Pe3yibTaTaM
HCCIIEZIOBAHUS ITOCIE O0CYXIEHUS C NIE1aroroMm;

COOTHOCUTh KOCBEHHBIE H3MEpeHHs (u3NYecKuX BeNMWYMH (yAeldbHas TeIIOEMKOCTb
BEIIECTBA, CONPOTHUBIIEHUE IMPOBOJHUKA, pPabOTa M MOIIHOCTh 3JIEKTPUYECKOI'0 TOKa): C
MIOMOIIBIO TIeIarora MiIaHupPOBaTh U3MEPEHHs, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY,
cleysl peAIoKEeHHOW HHCTPYKIIMHU, U BEIYUCIIATH 3HAUCHHE BETUYUHBI;

COOJTIO/IaTh MpaBUJIa TEXHUKH 0E€30MacCHOCTHU MpH paboTe ¢ 1abopaTOpHBIM 000pYyIOBaHHEM

MMOCJIC IPCABAPUTCIBHOTO O6CY)K}1€HI/I$I C ICcJaroromM,



COMOCTABJIATh C IOMOIIbIO [eJarora IPUHIMIBI JEHCTBUA H3yYEHHBIX HpPUOOPOB
U TEXHUUYECKUX YCTPOMCTB C ONOpOH Ha MX ONMUCAHUS (B TOM YHUCIE: CUCTEMa OTOIJICHHS
JIOMOB, TUTPOMETp, NapoBas TypOuHA, aMIIEPMETP, BOJIBTMETP, CUETUUK DSIEKTPUUECKOM
SHEPruy, IEKTPOOCBETUTENIbHBIE TPUOOPHI, HArpeBATEIbHbIE AEKTPOIPUOOPHI (TIPUMEPHI),
AIIEKTPUUECKHUE MPEAOXPAHUTENN; JIEKTPOMArHUT, 3JIEKTPOABUIATENb TOCTOSHHOIO TOKa),
UCIOJb3Ysl METOAMYECKHE MaTepuaibl O CBOMCTBAX (M3NYECKUX SBJIICHUN UM HEOOXOAUMBbIE
¢bu3nyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCIE MPEABAPUTEIBHOTO 00CYKIEHUS C MEAaroroM MpocThle TEXHHUUYECKHE
yCTpOWCTBA W HM3MEPHUTENIbHBIE MPHOOPHI IO CX€MaM M CXEMaTHUYHBIM pPUCYHKaM
(KUIKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETP, THUIPOMETp, IBUTrATEIb BHYTPEHHETO
CrOpaHHsA, DJIEKTPOCKOI, PpEOCTaT); COCTABJATH CXEMbl JJIEKTPUYECKUX Lemel ¢
IIOCJIEIOBATENBHBIM U IapajuleIbHBIM COCIUHEHUEM DIIEMEHTOB, COOTHOCS YCIIOBHBIE
0003Hau€HHUS IITEMEHTOB JIEKTPHUUECKUX LIeTel;

IPUBOJIUTH IPUMEPBI/HAXOAUTh UHPOPMALIUIO O IpUMeEpax NPaKTUYECKOTrO UCIOIb30BAHUS
¢u3nyeckux 3HAHUM B IOBCEAHEBHOW MKU3HU JUIs oOecredeHuss O€30MacHOCTH IpU
oOpamieHuu ¢ NOpuOOpaMU M TEXHHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 37]0POBbS
U COOJIOIEHUS] HOPM 3KOJIOTMYECKOr0 IIOBEJICHUS B OKpYXKarollel cpene;

OCYIIECTBIIATH C MOMOIIBIO MTe1arora Mouck nHpopManuu GU3NIECKOro COAEPKaHNUs B CETH
WuTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAaHUM M MyTEM CpaBHEHUS JIOMOJHHUTEIbHBIX
HCTOYHHUKOB BBIACIATH HH(POPMAIIHIO, KOTOPas ABJSETCS IPOTUBOPEUMBOI MIIM MOXKET OBITH
HEJOCTOBEPHOM;

UCIOJb30BaTh IPHU BBHINOJHEHUM Y4YEOHBIX 3aJaHUN OTOOPAaHHYIO IIE€AAroroM HaydHO-
HOMYJISIPHYIO JIMTEPATypy (U3MUECKOro COAEp)KaHUs, CIPaBOYHBIE MaTepHallbl, PECYpPChI
cetu VHTepHer; BiafeTh NpuUEMaMU KOHCHEKTUPOBAHMS TEKCTa, HpeoOpa3oBaHUs
MH(pOpMaIMU U3 OIHOM 3HAKOBOW CHCTEMBI B APYTYIO C OIIOPOM Ha aIrOPUTM U YTOUHSIOLIN €
BOIPOCHI I1€/1arora;

co3/1aBaTh IOJ PYKOBOACTBOM Iiefarora ¢ oOCyXJE€HHEM IlJlaHa paOOoThl MUCbMEHHbBIE U
KpaTKHE YCTHBIC COOOIIeHHs, 0000mas WHGOPMAIMI0 K3 HECKOJBKHX HWCTOYHHKOB
(bu3MUecKOro coxep)kaHus, B TOM YUCIIE MyOJIMYHO MPECTABIATh Pe3yabTaThl MPOEK THOU
WIA HUCCIIEOBATENbCKON J1eATEIbHOCTH; MPU ATOM T'PAaMOTHO MCIIOJb30BaTh W3YYEHHBIN
MOHATUIHBINA anmnapat Kypca (pU3MKH, COMPOBOXK/IAaTh BHICTYIIEHUE MPE3eHTallHel;

IpU BBIMOJIHEHUH Y4YEOHBIX IMPOEKTOB W MCCIIEAOBAHUNM (PU3UUECKUX MPOI[ECCOB IOJ
PYKOBOJCTBOM TI€[jarora pachpeiensaTh OO0sf3aHHOCTH B TpYNIE B COOTBETCTBUU C

IIOCTaBJICHHBIMU 3aJadaMM, CJICAUTH 3a BBIIIOJHCHHCM ILJIaHa HeﬁCTBHﬁ U KOPPCKTUPOBATH



€ro, aackBaTHO OICHHWBATHb COOCTBCHHBIN BKJIaJ]l B ACATCIbHOCTL TI'PYIIIbI; BBICTPAWBATH

KOMMYHUKATUBHOC BSaHMOHCfICTBHG, MpOABJISAA T'OTOBHOCTD pa3p€ulaTh KOH(i)J'II/IKTBI.

9 KJIACC

[IpenmeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaykaThb C(HOPMHPOBAHHOCTH Yy

00yyaroumXxcs yMEHHH:

OPHEHTHUPOBATHCS B MOHATUSAX U ONEpUPOBATH UMU Ha 0a30BOM YpOBHE: cHCTeMa OTCuéTa,
MaTepualbHas TOYKa, TPAaEKTOPHUs, OTHOCHUTEIBHOCTh MEXAaHUYECKOTO  JIBUYKEHMUS,
nedopmarus  (ympyras, IUIAaCTUYECKasl), TPEHHUE, YeHmpocmpeMumenbHoe YCKOpeHue,
HEBECOMOCTb U MEPEerpy3Ku; LIEHTP TSHKECTH; a0COMIOTHO TBEPAOE TEJIO, LEHTP TSHKECTH
TBEPIOro Tela, pPaBHOBECHE; MEXaHUYECKHEe KoileOaHWs | BOJHBI, 3BYK, HH(OPa3BYK
U YIBTPa3BYK; JJIEKTPOMAarHUTHbIE BOJIHBI, IIKaja JJIEKTPOMArHUTHBIX BOJH, CBET,
OIM30PYKOCTb M JalbHO30PKOCTb, CHEKMPbl UCNYCKAHUA U no2noweHus; anbda-, 0era- u
raMMa-u3iy4yeHus, U30TOIbI, AJepHas SHEpreTuKa;

COOTHOCHUTB SIBJICHUS TOCIIE NIPEIBAPUTENBHOIO 00CYXKAEHHs € IeAaroroM (paBHOMEPHOE U
HEpaBHOMEPHOE IPIMOJIMHEHHOE ABI)KEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBU)KEHHE,
CBOOOJHOE NaJIeHUE Tell, PABHOMEPHOE ABMXKEHUE IO OKPYXKHOCTH, B3aUMOAECUCTBUE TEll,
pEaKTUBHOE JBUXKEHHE, KoJyiebaTeIbHOE JBUKEHHE (3aTyXalollMe W BBIHYKIECHHBIC
KoneOaHus), PE30HAHC, BOJHOBOE JBIDKEHHE, OTpPaKEHHE 3ByKa, MPSAMOJIMHEHHOE
pacrpocTpaHeHHe, OTPaKEHUE U NIPEIOMIIEHUE CBETA, [TOJIHOE BHYTPEHHEE OTPA’KEHUE CBETA,
pasnioxkeHue O0eaoro cBera B CIEKTP U CIOXKEHHE CIIEKTPAJIbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTeCTBEHHAas paJMOaKTHBHOCTb, BO3HMKHOBEHHUE JIMHEWYATOro CIEKTpa H3IydeHHs) IO
ONHCAHUIO UX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIMX AAHHOE
¢u3nyeckoe sSBICHUE;

pacrio3HaBaTh C IIOMOIIBIO II€Aarora IpOSIBIEHUE HW3YYEHHBIX (U3UUYECKUX SIBJICHUM
B OKpYXaroIlleM Mupe (B TOM uucie GU3NUecKue SBJIECHUS B MPUPOAE: MPUIUBLI U OTJIUBBI,
nBrkeHue mniaaHeT COJIHEYHOW CUCTEMbl, PEaKTHBHOE [BU)KEHHE >KHUBBIX OPIaHU3MOB,
BOCIIPUSITHE 3BYKOB JXUBOTHBIMH, 3€MJIETpSICEHHE, CEHCMUYECKHE BOJHBI, I[YHAMH, X0,
[[BETa T€J, OINTHYECKUE SBJICHUS B INpUpoOe, OHOJOTHYECKOe JeiiCTBUE BHUAUMOIO,
yIAbTPa(HOIETOBOIO M PEHTIEHOBCKOTO M3JIyYEHHUH; €CTECTBEHHbIH PaJuOaKTUBHBIA (OH,
KOCMHMUYECKHUE JIy4M, pPAJMOAKTUBHOE U3JIydyeHUE MPUPOIAHBIX MHHEPAJIOB; JEHCTBUE
palMOaKTUBHBIX U3JIyYEHU Ha OpraHU3M YeJIOBeKa), IPH TOM 0]l pyKOBOJICTBOM Iefarora
NEepeBOUTh  NPAaKTHUECKYI0  3a7ady B  y4eOHYI0, BBIIETSATh  CYIIECTBEHHBIE

CBOMCTBa/IpU3HAKU (PU3MYECKUX SBICHUMH;



OIMCBIBATh IOJ] PYKOBOACTBOM Iefarora ¢ OOCYXJIEHHEM IlIaHa paOoThl H3y4YEHHbIE
CBOWCTBAa Tel U (U3NYECKUE SIBJIICHHUS, UCHOJIb3Ys (U3MYECKHE BEIMYMHBI (CpeaHsis u
MIHOBEHHAsi CKOpPOCTb T€jla IIPU HEPAaBHOMEPHOM JIBHKEHHH, YCKOPEHHE, IepeMelieHue,
IIyTh, YIJIOBas CKOPOCTb, CUJAa TPEHMs, CHUJIA YIOPYIOCTH, CHJIA TSDKECTH, YCKOpEHUE
CBOOOJIHOTO TMAaJeHHUs, BEC Tella, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEXaHW4YecKas padora M
MOIIHOCTb, NOTEHIMAJbHASI DJHEPrus Teja, IMOJHATOrO HaJ IOBEPXHOCTBIO 3EMJIH,
MOTEHIMAIbHAS SHEPrus CXKaTOM NMPYKUHbI, KHHETHUECKasi YHEPrHsl, MOJHAs MEeXaHU4YecKas
SHEPrus, MEpUOa M 4acTOoTa KoyieOaHUH, [AJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IOKa3aTeNlb MPEIOMJIEHUS CPEbl); IPU OMMCAHUU C MOMOIIbIO YUUTENS
NPaBUIBHO TPAKTOBAaTh (DU3NYECKUH CMBICT MCHOJIB3yEMbIX BEIMYMH, OOO3HAUEHUS U
eIUHHILIBI (PU3NYECKUX BEJIMUNH, C OIIOPOIl HAa METOJUYECKUX MaTepuall HaXOAUTh (GOPMYIIbI,
CBSI3bIBAIOILME JAHHYIO (PU3UYECKYIO BEIMUYMHY C APYTUMU BEJIIMYMHAMM, CTPOUTH IpaPUKU
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh II0CIE IPEABAPUTEIBHOIO OOCYXKIEHHUS C IEAaroroM CBOWCTBA Tel,
¢usnueckue SBIEHHS U TPOLECCHl, HCIOJb3ys 3aKOH COXPAHEHHUS DSHEPruH, 3aKOH
BCEMHMPHOI'O TATOTEHHUS, IPUHLIUII CYIIEPIIO3ULIUN CUJI, IPUHIUI OTHOCUTENIBHOCTHU ['anuies,
3aKOHbI HBIOTOHA, 3aKOH COXPAaHEHUS UMIIYJIbCA, 3aKOHBI OTPAKEHUS U IPEJIOMIICHHS CBETa,
3aKOHBI COXPAHEHHUs 3apsIOBOIO U MAacCOBOTO YMCEN MPH SAEPHBIX PEAaKLUAX; IMPU ITOM
HaXOJHUTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M €ro MaTeMaTHUECKOe BBIPAKECHHUE C OIOpPOii
Ha IUPPOBBIE 00pa30BATEIBHBIE PECYPCHI;

COOTHOCHUTH TIOJ] KOHTPOJIEM Iefarora Gu3ndeckrue Mporecchl U CBOMCTBA TeJ, B TOM YHCIIe
U B KOHTEKCTE CUTYyallMi MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISBIATH IPU MTOMOIIN
nearora NPU4YUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTh OOBSCHEHHE U3 2—3 JIOTHYECKUX I1aroB
C Onopoil Ha 2—3 M3YyYEHHBIX CBOMCTBA (PM3NYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pelaTtb TUIIOBBIE pACYETHBIE 3aJadyd B 1—2 JEHWCTBHS C OHNOPOM Ha alurOpUTM,
IpeIBApUTENbHO pa300paHHbI COBMECTHO C, UCIIOJIB3YS 3aKOHBI U ()OPMYJIbI, CBSA3bIBAIOLIM €
¢u3nyeckre BETUYMHBL: Ha OCHOBE aHAJIN3a YCJIOBUS 3a/1a4yl 3allMChIBATh KPATKOE YCIIOBUE,
BBISIBJIATH HENOCTAIOUIME WM M30BITOYHbIE JaHHBbIE, BBIOMPATh 3aKOHbI U (QOPMYJIbI,
HEOOXOMUMBbIE I pelIeHHs, MPOBOAUTH pacuéThl M OLICHWBATH C IOMOIIBIO YUUTEI
PEaTMCTUYHOCTD MOTYYEHHOT0 3HaueHHs (PU3NIECKON BETMUNHBI;

UMETh MpPEICTaBICHHE O MpoOJeMax, KOTOPble MOKHO PELIUTH MPH MOMOIIN (PU3UIECKUX
METO/IOB; HCIOJb3ysl OMHMCAHHWE HCCIENOBaHUsA, MOCIE MPEeIBAPUTEILHOTO O0CYXIEHUS C

neaaroroM BBIICIEITH HMPOBEPACMOC IMPCAIIOJIO0KCHUC, OLNCHHUBATL ITPABUJIIBHOCTL IOPSAKA



MIPOBEACHUS UCCIICAOBAHMS, IETATh BBIBOJIBI, HHTCPIIPETUPOBAThH PE3YIIbTAThl HAOIIOICHUH 1
OITBITOB;

YMETh HAXOAHWTh C HCIIOJIb30BaHHEM IU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB OIBITHI IO
HaOMIOACHUIO (DU3WYECKUX SBJICHUH WM (PU3WYECKUX CBOWCTB Tel (M3ydyeHHUE BTOPOrO
3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHs] DJHEPIrHH; 3aBUCHMOCTh TMEpHUOAA KOJIeOaHHI
NPY)KHHHOTO MAasiTHUKAa OT MAacChl Tpy3a M JKECTKOCTH MPYXHHBI U HE3aBUCHMOCTh OT
aAMIUTATYJIbI MaJjbIX KOJeOaHWM; MPSMOJIMHEHHOE pPaCHpOCTPaHEHUE CBETA, Pa3JIOKECHUE
0enoro cBera B CHEKTP; M3yYEHUE CBONCTB M300pakeHHs B IMJIOCKOM 3€pKaje M CBONCTB
M300paKeHUs TpeaAMeTa B cOOMparomiell JIMH3e;, HAOMIOJACHHUE CILIOMIHBIX W JIMHEHYaThIX
CHEKTPOB H3IYUYEHHs): CaAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
0o0Opy/lOBaHUSI C ONOpPOM Ha CXEeMy; OIKChIBaThb XOJ| ONbITA W €ro pe3yibTaThl,
(GopMYyITHPOBATH BHIBOJIBI IO/ PYKOBOACTBOM IIEIarora;

MIPOBOJUTH MPH HEOOXOAMMOCTH CEPUIO MPSIMbIX U3MEPEHUN, OMpEeNsis CpeHee 3HaUeHUe
M3MEPSEMON BEIIMUUHEI ((hoKyCcHOe paccmosnue coouparowell 1un3bl); 000CHOBBIBATH BBIOOD
cnoco0a U3MepeHUs/U3MEPUTEIBHOr0 MPUoopa;

MPOBOJIUTH COBMECTHO C TIEaroroM HCCIICAOBAHUE 3aBUCHMOCTEH (DM3MYECKHUX BEIMYUH
C HCTIOJIb30BAHMEM TNPSMBIX HW3MEpEHWil (3aBUCHUMOCTh IYTH OT BPEMEHU MpuU
PaBHOYCKOPEHHOM  JIBIDKGHMHM 0€3 HadYaJlbHOM CKOpPOCTH; TepHoja  KoJeOaHui
MATEeMaTHYECKOr0 MasITHUKA OT JIJIMHBI HUTH; 3aBUCHMOCTH yTJla OTPaKCHUS CBETa OT yriia
NaJeHUs U YTJia MPEJOMIICHUs OT yriia MaJeHus): Mocie O0OCYXKICHHUS MOJ PyKOBOJICTBOM
nearora IJIAHAPOBATh HUCCIEOBAHHE, COOMPATh YCTAHOBKY, (PUKCHpPOBATH pPE3yIbTATHI
MOJTyYCHHOW 3aBUCHMOCTH (DU3MUYECKUX BEITMYUH B BHJIC TaOJIUI] ¥ I'Ppa(UKOB, J1e7aTh BHIBOJIBI
0 pe3yJibTaTaM UCCIEI0BaHNUS;

COOTHOCUTH KOCBEHHBIE U3MEpeHUs (PU3NUECKUX BEJMUUH (CPEIHAS CKOPOCTh U YCKOpEHUE
TeJNa TMPH PaBHOYCKOPEHHOM JBWKCHHH, YCKOPEHUE CBOOOIHOTO MaJCHHS, XKECTKOCTH
MPY>KUHBI, KO3(D(PULIMEHT TPEeHUs CKONBXKEHUS, MeXaHndeckas paboTa 1 MOIIHOCTh, YaCTOTa
U Tepuoj KoneOaHUM MaTeMaTHYecKOro M TMPYKUHHOTO MasTHUKOB, ONTHYECKas CHiia
coOuparolei JUH3bI, paANO0aKTUBHBIN (DOH): C TOMOIIBIO MTeIarora MIaHuPOBATh U3MEPEHUS,
COOMPATH IKCIIEPUMECHTAIBHYIO YCTAHOBKY H BBITIOJNHATH U3MEPEHHUS, CIICTY S TPEIOKCHHON
WHCTPYKIIMU; BEIYUCIISITH 3HAUCHNE BETMYMHBI U aHAIM3UPOBATh MOTYYEHHBIC PE3YIbTAThI C
y4E€TOM 3aJJaHHOW IMOTPELUTHOCTH U3MEPEHHUI;

COOJTIO/IaTh MpaBUJIa TEXHUKH 0E€30MacHOCTHU MpH paboTe ¢ 1abopaTopHBEIM 000PYAOBaHUEM

MOoCJIC MPEABAPUTCIIBHOI'O O6CY)KJICHI/I$I C rmeaarorom,



COMOCTABJIATH C TOMOLIBIO [1€1arora OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3MUECKUX MO EIICH:
MaTepuabHas TOYKa, aOCOIIOTHO TBEPJOE TENO, TOUEUHBI MCTOYHUK CBETA, JIyd, TOHKas
JMH3a, IUIAaHETapHas MOJAENIb aToMa, HYKJIOHHas MOJ€Jdb aTOMHOrO sipa C ONOpOM Ha
METONYECKHUE MaTEPHAIIBI;

XapaKkTepu30BaTh MMOCJE MPEABAPUTEIBHOTO 00CYKIEHHS C IIeJaroroM MpUHIUIBI AU CTBUS
U3yUYCHHBIX MPHOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPON HAa UX OMHCAHHUA (B TOM YHCIIE:
CIHUJIOMETp, JaTUMKU TIOJIOXKEHUS, PACCTOSHUS U YCKOPEHMs, pakKeTa, 3XOJOT, OYKH,
nepuckon, ¢oroannapar, ONTUYECKHE CBETOBOJABI, CIEKTPOCKOM, JJO03UMETp, Kamepa
Bunscona), ncnons3ys nudpossie 00pa3oBaTeIbHbIE PECYPCHI;

UCIIOJIb30BaTh MOJ| PYKOBOJICTBOM IleJarora CXeMbl U CXEMAaTU4HbIC PUCYHKU H3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENbHBIX NMPUOOPOB U TEXHOJOTMYECKHX IPOLECCOB IPU
peleHnn yueOHO-TIPaKTHYEeCKUX 3a/1a4; ONTHYECKUE CXEMBbI JJI1 HOCTPOSHUs N300 paXeHn i
B IUIOCKOM 3€pKaJie U coOMparolleil JInH3e;

IPUBOJIUTH IPUMEPBI/HAXOAUTH MHPOPMAIMIO O IPUMEPAX MPAKTUYECKOTO UCIOIb30BaHUS
¢u3nyecKkux 3HAHUM B IOBCEAHEBHOW XKHU3HU JUIsi oOecnedeHus Oe30MacHOCTH IpH
oOpamieHuu ¢ NpuOOpaMU M TEXHHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 37]0POBbS
U COOJIOIEHUS] HOPM 3KOJIOTMYECKOr0 IIOBEJICHUS B OKpYXKarollel cpene;

OCYIIECTBIIATH I10JT PYKOBOACTBOM IT€Aarora Mouck nHpopmManuu Gu3nuecKoro CoaepKaHus
B cetu MHTepHeT, camMoCTOATENbHO (HOPMYJIUPYS TMOUCKOBBIM 3ampoc, HAXOAUTh IMyTH
OTpe/ieNICHHs] JOCTOBEPHOCTH MOJIyYeHHOM MH(pOpPMaluy Ha OCHOBE UMEIOIIUXCS 3HAHUHM U
JIOTIOJIHUTENbHBIX HCTOUHUKOB;

UCIOJb30BaTh MPH BBHIMOJHEHUM Y4YEOHBIX 3aJaHUil OTOOpaHHYIO IElaroroM Hay4YHO-
HONYJIAPHYIO JUTEPaTypy (U3NYECKOro COIEpXkaHHs, CIPAaBOUYHbIE MaTepHallbl, PECYpCHI
cetu VHTepHer; BiaAeTh NpuUEMaMu KOHCHEKTUPOBAHMS TEKCTa, HpeoOpa3oBaHMs
UHGOPMaLUH U3 OHOM 3HAKOBOM CHCTEMBI B APYTYIO C OMIOPOI Ha alTOPUTM U YTOUHSIOLIH €
BOIIPOCHI [I€Arora; co3JaBaTh 10/ PYKOBOJICTBOM IeAarora ¢ 00CyKJeHHeM IIaHa paboThl
IUCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMALUU U3 HECKOIbKUX MCTOYHHKOB
(Gu3MUecKoro coAepKaHus, MYOJMYHO NPEACTABIATH pE3yiIbTaThl IPOEKTHOW WIH
UCCIIEIOBATEIbCKOM JEATENbHOCTH; IpPHU 53TOM TIPAMOTHO HCIOJb30BaTh H3y4YEHHBIH
NOHATUNHBIA anmapaT H3y4aemoro pasjaena (U3MKHM U CONPOBOXKIATh BBICTYIJICHHE

npe3eHTanuel ¢ yuéToM 0cOOEHHOCTEN ayIMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE I[TJTAHUPOBAHUE

TemaTuyeckoe MIaHUPOBAHME M KOJUYECTBO YACOB, OTBOIMMBIX Ha OCBOCHUE KaJOW TeMbl yueOHoro npeamera «®Pusukay denepaibHOM
aIalITHPOBAHHONW OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBbl OCHOBHOTO 00IIero o0pa3oBaHMs 00yYaoOUIMXCs ¢ 3a/1€P’KKON IICUXUYECKOTO Pa3BUTHS, B
[IEJIOM COBMAJAI0T C COOTBETCTBYIOUIMM paszzaesioM DenepaibHoil paboueil mporpaMMbl yueOHOro npeameTa «Pusuka» o0pazoBaTebHON MPOrpaMMbl
OCHOBHOT0 ob11ero oopasosanus. [Ipu stom Opranuzaius BlipaBe caMa BHOCUTh U3MEHEHHS B COAepKaHKe U paclpesesieHrne yaueOHOro MaTepy ajia 1mo
rogaM oOy4eHMsI, B IIOCJIEOBATEIILHOCTh U3YYEHHUS TEM M KOJMYECTBO YAaCOB HA OCBOCHME KAXKIOM TEMBI, ONPEAEIEHUE OpPraHU3allMOHHBIX (GOopM
oO0ydyeHust u T.I. OOOCHOBAHHOCTb JAHHBIX M3MEHEHUI ollpeneinsiercss BbIOpaHHbIM oOpa3oBarenbHOM opranusanued YMK, nHauBuayanbHbIMU
HNCUXOPU3NUECKUMU 0COOEHHOCTSIMM KOHKPETHBIX oOyuatouuxcs ¢ 31IP, cTeneHbpo YCBOGHHOCTH UMHU y4eOHBIX TEM, PEKOMEHAALUAMH 110 0TOOPY U

aJalTaiuu y‘I66HOFO mMmarepuaJia 1mo (bl/ISI/IKe, IMpEaACTABJICHHBIMU B ITosscHuTEIbHOM 3aIIHCKeE.

7 KJIACC (68 4)

TemaTuueckmii OcHoOBHBIE BUABI AeSITEILHOCTH YYaIUXCS
OcHOBHOE cofiepKaHHe . .
010K, TEMA (Ha ypoBHe y4eOHBIX JelicTBHIT)

Pazgen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYxKawouero mupa (6 4)

duzuxa — @uzuka — Hayka o0 npupope. SIBneHus | BulsBreHHe OCHOBHBIX Pa3iUUUil NMPH MOMOLIM IEarora Mexay (HU3HYECKUMH M XUMHYECKUMHU

Hayka o npupoze | npupoasl  (MC®).  @usuueckue  snenus: | npespamenusmu (MC — xumus).

(2 9) MEXaHW4YeCKHe,  TeIUIOBBIE,  JJIEKTpUYeckue, | Pacrio3HaBanne u KiaccuuKanus MOCIE OOCYKIEHHS C IEeNaroroM IpH ITOMOIIM HaBOJIINX
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE. BONPOCOB  (DM3MUECKUX SIBICHWH: MEXaHHMUECKHX, TEIJIOBBIX, OJJIEKTPUUECKUX, MArHUTHBIX

" CBCTOBBIX.
HaGJ’IIOI[CHI/Ie " OIIMCAaHHUuC (l)I/I?)I/I‘-IeCKI/IX SIBJICHUI Ha 0a30BOM YpPOBHE.

dusnyeckue duzngeckue BEJINYHHBI. Wsmepenne | OmpeneneHue Mpy MOMOIIY M1E1arora IeHb! AEICHNS IIKaIbl H3MEPUTENBHOTO IPHOopa.
BesmuuHbl (2 4) | dusmueckux BenmumH. Qusuveckue npubopul® | VizsmMeperne mo o6pasily MO PyKOBOJCTBOM MENAarora JHMHEHHBIX Pa3MEpoOB Tel H MPOMEKYTKOB

5 MC — aieMeHTHI CoMIepIKaHus, BKIIOYAIOIIHE MEKIPEIMETHBIE CBA3H, KOTOPbIE II0IPOGHEe PACKPHITE B TEMATHYECKOM ILIAHUPOBAHHH.
6 KypcusoM 0603Ha4€eH yueOHBINH MaTepHall, KOTOPBIH U3y4aeTCs, HO HE BHIHOCHTCS Ha IPOMEXKYTOUHYKO U MTOTOBYIO aTTECTALIHIO.



Hoepewmnocmv  usmepenuti.  MexayHapoaHas
cHCTEMa EANHHII.

Hemoncmpayuu’

1. MexaHn4ecKHe, TETUIOBBIE, AJIEKTPUYECKHE,
MarHUTHBIC, CBETOBBIC SIBICHUS.

2. ®u3nueckue MpUOOPHI U MPOIEaypa MPSAMBIX
U3MEPCHUN  QHAJIOTOBBIM H  IU(POBBIM
pUOOPOM.

Jlabopamopnuvie pabomot u onvimol.

1. Omnpenenenve LIEHBI JIETIEHUS

N3MEPUTENHEHOTO mpudopa (ucnonb3ys

TEXHOJIOTHYECKYIO KapTy IKCIICPIMEHTA).

2. W3mepenue paccTosHU.

3. Wsmepenne  o0bEMa

TBEPAOrO Tea.

4. Onpedenenue pazmepos Manivix mei.

5. Wsmepenue temmepaTypbl IpH MOMOIIN

JKHJIKOCTHOTO ~ TepMOMETpa M JaT4hKa

TEMITEpaTypHl.

6. IIposedenue uccredosanusi no npogepke

2unomesvl:  OAIbHOCMb  NOAEMA  WAPUKA,

NYWEHHO20 20PUBOHMANbHO, meM 0o/blle, YeM

bonvuLe gblcoma nycKa.

KHUJIKOCTH n

BPEMEHH C y4ETOM MTOTPELTHOCTEN.

W3mepenue o o0pasny Mo PyKOBOJCTBOM Iefjarora 00bEMa >KUIKOCTU U TBEPAOTO Tela.
W3mepenne nmo oOpasiy 1moj pyKOBOJCTBOM II€iarora TEMIeEparypbl IPH IOMOIIH KHUAKOCTHOTO
TEpMOMETpa U JaTYNKa TEMIIEPATYPHI.

BrInonHeHne HECTIOKHBIX TBOPYECKMX 33/IaHMH C OINOPO Ha alropuTM, IpeIBapUTEIHHO
pa3o0paHHbIH C IEJaroroM 1o NOMCKY CIIOCOO0B M3MEPEHUS HEKOTOPBIX PU3NYECKUX XapaKTEPHCTHK,
HalpuMep, pa3MepoB MallbIX OOBEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX OOBEKTOB, OOJBIIUX
paccTosiHUH, MaJIBIX TPOMEXKYTKOB BpeMeHH. OOCyKIeHr e TpeIaraeMbIX Clioco00B.

EcrecrBenno-
HAY4YHBII METO
no3HaHus (2 4)

Kak ¢wu3uka u japyrue ecTecTBEHHbIE
HayKH U3Y4aloT NIpUpOLy. EcmecmeeHHo-Hayuhblil
MemoO no3Hauus: HAOMOOeHue, NOCMAHOBKA
HAYYHO20 — 60MpPOCA,  BbIOGUIICEHUE — 2UNOME3,
IKCHEPUMEHM NO NPOBEpKe 2unomes, 00vbsiCHeHuUe
Habmooaemozo serenusi. Onucanue @Gu3UUecKux
SAGNEHULL C NOMOUBIO MOOENeLL.
[penmer u METOIBI (PU3UKH.
Hemoncmpayuu
1. Omnpenenenue MOTrPeUTHOCTH
JKCIEePUMEHTA.

BBI}IBI/I)KCHI/IC TUTIOTE3 MOCJIC NPEABAPHUTEIILHOTO O6CY)K}1€HI/IH C Iegarorom, OGBHCHSIIOHH/IX IMPpOCThIC
SIBJICHUS, HAIIPUMEDP:

— [IOYEMY OCTaHAaBJIMBACTCs ABMKYIIEECS 10 FOpH3OHTaHBHOﬁ IMMOBEPXHOCTHU TECIIO,

— II0YEMY B KAPKYIO IIOTOly B CBETJION OAEKIE IPOXIaTHEN, UeM B TEMHOM.

Br100p crioco0GoB MPOBEPKHU TUIOTE3 U3 MPEIOKEHHBIX MEAaroroM.

HaGumonenne mnpeyioxeHHbIX IearoroM HUCCIEAOBAaHUH MO TPOBEPKE KaKOW-IMOO THIIOTE3bI,
HalpuMep: AAIbHOCTh MONETA IapuKa, MyIMIEHHOI0 IOPU30HTAalbHO, TeM Ooiblle, deM Oosiblle
BBICOTA ITyCKa.

[MocTpoeHre COBMECTHO C MENAroroM MpoCTeHINX MoJieliel (PU3NUECKUX SBICHHH (B BHE PUCYHKOB
WIN CXEM), HallpuMep MafieHUe NpeaMeTa; MPIMOIMHEHHOE PacIpOCTPaHEHNE CBETA.

7 Bee [JlemoHcTpamu u JlaGopaTopHbie paOOTHI, TPEACTaBICHHBIE B CONEPYKAHUH, JIOIyCKAaeTcsl (MOKHO) MPOBOAMTH, WCHONB3YS HH(MOPMAIMOHHBIE W 3JEKTPOHHBIE TEXHOJNOTHH (IH(poBBIe

00pazoBaTebHbIC pECypChI).




Pa3znen 2. IlepBoHayajibHbIe CBeIeHUsI O CTPOEHHH BelecTBa (5 1)

CtpoeHnue
Bemecrna (1 4)

CtpoeHue BelecTBa: aTOMbI U MOJEKYHBI, UX
pazmepul. Onvimel, 00Kazwbisaowue OUCKPEmHOe
cmpoeHue seujecmaa.

Jabopamopuvie pabomol u onvLmsi®.

1. Onenka nuameTrpa aToMa METOIOM PSAIOB (C

HCIIOTh30BaHUEM (QoTOTpaduii).

HaGimonene u MHTEpIpeTays COBMECTHO C IIEJJarOrOM OIBITOB, CBHETENBCTBYIOMIUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOSHMH BEILECTBA: OIBITHI C PACTBOPEHUEM PA3IMUHBIX BELECTB B BOJE.

OrneHka NpU MOMOIIM TEXHOJIOTMYECKON KapThl pa3MepoOB arOMOB M MOJEKYJ C MCIOJIb30BaHHEM
(ororpaduii, MoTyUEHHBIX HA AaTOMHOM CHJIIOBOM MHKpockorie (ACM).

Omnpenenenne mocie NpeaBapuUTEIbHOTO 00CYXKICHHUS C TIEAaroroM pa3MepoB MaJIbIX Tell.

JBuxkenne

U B3aMMOJIeiicTB
He 4acTui
BelecTna (2 4)

Jpmwxenune gactur BemectBa. CBA3b CKOPOCTH
JIBUKEHMSI 4acTHUI ¢ TeMIepaTypoil. bpoyHoBckoe
nBrkenue, nuddysus. Bzaumoodeticmeue wacmuy
gewecmea: npumsadicenue U OMmmanKueaHue.

Hemoncmpayuu

1. HabmroneHne OpOYHOBCKOTO JIBHKEHHSI.

2.Habmonenne muddyznn.

3.Habmoodenue  senenuil,  00BACHIIOUWUXCS

RPUMAdNCeHUeM Ul OMMAIKUeaHueM 4acmuy
sewecmea.

Jlabopamopnsie pabomsl u onvimol

1.0mpITel 1m0 HAONIOAEHWIO  TEIJIOBOTO

pacIIupeHust ra3oB.

2. OmpITEl 1O OOHApPYXXEHHUIO JIEWCTBUS CHII

MOJIEKYJISIPHOTO TIPUTSKEHHSL.

HaGmonenne 1 00bsicCHEHHE PU MIOMOIIH Tearora OpOyHOBCKOTO JBIDKEHUS W SIBICHUS AN DY3UH.
IIpoBenenne 1 OOBSCHEHHE C OMOPON HA AITOPUTM, IPEIBAPUTEIHFHO PA300PAHHBINA C IIEarorom
OTIBITOB IO HAOJIOACHHIO TETUIOBOTO PACIIMPEHHS T'a30B.

[MpoBenenne M OOBSICHEHHE ONBITOB C OIOPOM HA AITOPUTM, IPEIBAPUTENBHO pPa3oOpaHHBIN C
MIeIaroroM Mo 0OHAPY>KEHUIO CHII MOJIEKYIISIPHOTO TIPUTSDKEHHS U OTTAIKMBAHMS.

ArperaTHbie
COCTOSTHHUSI
BelrecTBa (2 1)

ArperatHble COCTOSIHUSI BEIIECTBA: CMpOECHUE
2a308, Jrcuoxocmett u meépovix
(kpucmaniuveckux) men. Bzaumoceszv medicoy
CBOUCMBAMU  BEUWeCmE8 6 PA3HbIX A2PecamHbIX
COCMOSIHUAX U UX  AMOMHO-MOLEKYIAPHBIM
cmpoenuem. Ocobennocmu azpe2amuuvix
COCMOSIHUTL 800bL.

Hemoncmpayuu

1. Habmonerne nuddysuu.

Omnwucanue noj pyKOBOACTBOM Iiefiarora (¢ HCIIOJIb30BaHUEM IPOCTHIX MOJIETIe) OCHOBHBIX pa3IMyHil
B CTPOCHHHU Ta30B, JKUJKOCTEW U TBEPIBIX TEN.

HauanpHble mpencraBieHUss O Majiol CKUMAEeMOCTH JKHUJKOCTeH M TBEPJIBIX TeN, OOJbIION
CKUMAEeMOCTH Ta30B.

OOmsicHeHNE Ha 0a30BOM YPOBHE IO/ KOHTPOJIEM TIelarora O COXpaHeHWH (HOPMBI TBEPIBIX TeN U
TEKY4€ECTH KHJIKOCTH.

Habnronenue 3a ombITaMu, TOKa3bIBAIONIIMU, YTO B TBEPIOM COCTOSIHAHM BOJIBI YACTHITHI HAXOSTCS B
CpEHEM JaNbIIe IPYT OT Apyra (TUIOTHOCTh MEHBIIIE), YeM B JKUIKOM.

VYcraHoBieHue ¢ OMNOpPOM Ha JUJAKTUYECKUH MarTepual TPOCTBIX B3aMMOCBA3EH MEXIY
O0COOCHHOCTSIMH arperaTHbIX COCTOSHHMA BOJBI M CYIIECTBOBAaHHEM BOJHBIX opranm3moB (MC —
ouosorus, reorpadus).

Paznen 3. IBuskenue u B3anMospeiicreue et (21 u)

8 3nech 1 Hanee MPUBOIMUTCS PACIIMPEHHBIH MepedeHb Jab0paTOPHBIX PaboT U OMBITOB, U3 KOTOPOTO YUUTENb JIENaeT BEIOOP 0 CBOEMY YCMOTPEHHIO U C YIETOM CITUCKA IKCTIEPUMEHTAIBHBIX 3aIaHUMH,
npeangaraeMbix B pamkax OI'D mo dusuke.




Mexannueckoe
nBukeHue (3 4)

MexaHndeckoe IBWKeHHE. PaBHOMepHOE U
HepaBHOMepHOe aBmxkeHHe. CkopocTb. Cpeowsis

CKOpOCMb — NpU  HEPABHOMEPHOM  OBUINCEHULL.

Pacuér myTtu ¥ BpeMEeHH IBHIKCHHUS.
Hemoncmpayuu

1. HaGmromeHne MeEXaHMYECKOTO  JIBMIKEHHUS
Tena.

2. Iamepenne  CKOPOCTH  MPSMOJIHMHEHHOTO
JIBIKCHUS.

Jlabopamopnvie padbomot u onvimol

Omnpenenenue cpenHen CKOPOCTH

CKOJNIEKCHHS Opycka WM Imapuka TIo

HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue paBHOMEPHOTO JBIKEHUS M ONPEACIICHIE ero MPU3HAKOB II0C/Ie IPEABAPUTEILHOTO
00CY>KICHUS C TIeIaroroM.

HabnroneHie HepaBHOMEPHOTO IBIXKCHHS M ONIPENIeTICHHE er0 OTINYHIl OT pABHOMEPHOTO JIBHKCHHUS
THOCIIe MPEBAPUTENHEHOTO 00CYXKICHHUS C IEAAaroroM.

Pemenne THMOBBIX pacuéTHBIX 3amad B 1—2 JMEHCTBHS C OMOpPOW HAa AITOPUTM, MPEABAPUTENHHO
pazo0paHHBIl COBMECTHO C TIeJaroroM Ha OIpeleieHHe IyTH, CKOPOCTH U BPEMEHH PaBHOMEPHOTO
JIBIKCHHS.

AHan3 Mpy MOMOLIHX TTearora rpa)MKoB 3aBUCUMOCTH IIYTH U CKOPOCTH OT BPEMEHH.

HNuepuusi, Mmacca,
IUIOTHOCTD (4 1)

SlBneHne  WMHEpIMH. 3axon  unepyuu.
Bzaumooeiicmeue men xax npuuuna uzmeHeHus
ckopocmu  osudicenuss men. Macca kak mepa
unepmuocmu mena. IlnotHocth Bemecra. Cesi3b
NJIOMHOCMU € KOIUYECBOM MONEKYI 8 eOUuHUye
0bvéma sewecmaa.

Hemoncmpayuu

1. HaGmroieHre sIBIICHUS. HHEPIIUH.

2. HaGnroneHne W3MEHEHHsT CKOPOCTH TIpH

B3aMMO/ICHCTBHH TeIl.
3. CpaBHeHHE Mace 10 B3aUMOJICHCTBHIO TEIl.

OOBbsCHEHHE TPH NOMOIIM TEXHOJOTMYECKOW KapThl M IeAarora W IPOTHO3HPOBAHHUE SBICHHH,
OOYCIIOBIICHHBIX HMHEpLUUEH, HalpUMep: 4TO MPOHCXOAHUT NPU TOPMOXKEHHH WM PE3KOM MaHEBpe
aBTOMOOMIIA, TOYEMY HEBO3MOXHO MIHOBEHHO MPEKPATUTH JBHKEHUE HA BEJIOCHUIIE/IE HIIH caMOKaTe
T I

HaGmionenne u 0a30BBIN aHAIM3 OIBITOB IOJ PYKOBOJACTBOM II€arora, IEMOHCTPUPYIOIINX
M3MEHEHHNE CKOPOCTH JBIKEHUS TeNa B PE3yIbTaTe ACHCTBUS HA HETO APYTUX TeIl.

Pemenne THNOBBIX pacdy€THBIX 3agay B 1—2 JEHCTBUS C ONMOpPON Ha alropUTM, NpeABapUTEIHHO
pa3o0paHHBIN COBMECTHO C MEaroroM Ha ONpeesieHne Macchl Tena, ero 00bEMa U IIIOTHOCTH.
HaGmonenne u 0a30BBbI aHaIM3 OINBITOB O] PYKOBOJICTBOM IE€NArora, JIeMOHCTPUPYIOLIHX
3aBHCUMOCTb U3MEHEHHUS CKOPOCTH TeJla OT €ro Macchl IpU B3auMoJeHCcTBUH Tel. 3MepeHne Macchl
Telna pa3IMyHBIMK CIIOCOOaAMH.

OnpeneneHne COBMECTHO € IIeIar0roOM IUIOTHOCTH TeJla B pe3yibTare M3MEPEHHsI ero Macchl U 00bEMa.




Cuaa. Buasl cui
(14 v)

Cuna KaK XapaKTePUCTUKA
B3auMojielicTBus Tell. Cuila yIpyrocTH W 3aKOH
I'yka. Usmepenue  cunvi ¢ nomowwlo
Ounamomempa. SIBICHHE TATOTCHUS W CHIIA
Tsokectd. Cuna msicecmu Ha Opyeux NIAHemax
(MC). Bec mena. Hesecomocmo. ClOXEeHHE CHUII,
HaIlpaBJIEHHBIX o OJIHOM MIPSIMOM.
PaBHogelcTBytomas cun. Cuna mpenus. Tpenue
cKobIIcenUst u mpeHue nokos. Tpenue 6 npupode u
mexuuxe (MC).

Jemoncmpayuu®
1. CnoxeHue cwiI, HAMpPaBICHHBIX MO OTHOU
IPSIMOH.

Jlabopamopnsie pabomel u onvimol.

1. Onpenenenne MIOTHOCTH TBEPIOTO Tea.

2. OmBITBH, JI€MOHCTPUPYIOLINE 3aBHCUMOCTH
pacTspkeHust  (nedopMmanuu) TPYXKHUHBL  OT
TIPUJIOKEHHOW CHJTBI.

3. OmBITHL, JAEMOHCTPHUPYIOIIUE 3aBUCHMOCTD
CHJIBI TPEHHS CKOJILKEHHS OT Beca Tena U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

N3ydeHne coBMECTHO C MeAaroroM B3auMOJIEHCTBUS KaK MPUUMHBI U3MEHEHUS! CKOPOCTH TeJla UITH €T0
nepopmaruu.

OrnrcaHue Ha HAaYaIbHOM YPOBHE PEATbHBIX CUTYallMil B3aUMOJICHCTBUS TN C TIOMOIIBIO MOJIeNEH, B
KOTOPBIX BBOJUTCS MIOHATHE M N300paKEHUE CHITEI.

N3ydeHue moa pyKOBOJACTBOM I€Aarora CHJIbI YIOPYTOCTH, 3aBUCUMOCTU CUJIBI YIPYTOCTH OT
VIUTHHEHHS PE3UHOBOTO IITHYPA MU MPYXHUHEI (C MOCTPOSHUEM TpaduKa).

AHanu3 ¢ onopoi Ha NUJAKTUYECKUI MaTepuan MoJi KOHTPOJIEM Meaarora NpakTHYeCKUX CUTYyaIlui,
B KOTOPBIX MPOSBIISIETCS JeiCTBUE CHIIBI YyIPYTrocTH (YHPyrocTs Msida, KPOCCOBOK, BETOK JiepeBa
u 1p.).

AHanu3 ¢ omopoi Ha JUIAKTUYECKUN MaTepual Moj KOHTPOJIEM Iejarora CUTYyalui, CBSI3aHHBIX C
SIBIICHUEM TSTOTCHHS.

[NonumaHnue c oOmoOpoil Ha CXEMBI TPH IOMOIM IeJarora OpOWUTATBHOTO IBIDKCHUS IUTAHET C
WCTIONIE30BAHUEM SIBIICHUS TATOTCHUS U 3aKoHa nHepIun (MC — acTpoHOMYIS).

Wamepenne Beca Tena ¢ moMmomipio auHamomerpa. OOOCHOBaHUE ITOTO CIIOCO0Aa M3MEPEHUS IOCIe
MOBTOPEHUSI C MEarorom.

HaGmroenue ssBiIeHUS] HEBECOMOCTH.

Habnronenue 3a skcriepuMEHTATBHBIM TIOTYYCHHEM TMPaBHiIa CIOXKCHHUS CHJI, HAIIPABICHHBIX BIOJIH
oaHoM npsimoit. OnipeieNieHre MPU TTOMOIIIH Tearora BeIMYMHbI PaBHOJICHCTBYIONIEH CHII.
N3ydenue noJ1 pykoBOACTBOM I€Iarora CUIbl TPEHUSI CKOJIbXKEHUS M CUITBI TPEHUSI TIOKOSI.
HUccnenoBanue ¢ omopoil Ha TEXHOJOTHYECKYIO KapTy 3aBUCUMOCTH CHJIBI TPEHHUsSI OT Beca Tela
Y CBOMCTB TPYIIMXCS TOBEPXHOCTEH.

bazoBblif aHanu3 ¢ OMopoil Ha AMIAKTUYECKUN MaTepuai MoJ KOHTPOJEM Meaarora MpakTHYeCKUX
CUTYyAIIMi, B KOTOPBIX MPOSIBIIACTCS NCHCTBUE CUITBI TPEHUS, UCTIONB3YIOTCS CIIOCOOBI €€ YMECHBIIICHHS
WIM YBETUYEHHUS (KaTaHWE Ha JIBDKAaX, KOHBKAaX, TOPMOXXCHHE AaBTOMOOWIISA, HCIIOIb30BaHHE
MOIIIMITHAKOB, MIABaHUE BOIHBIX KUBOTHBIX U Ap.) (MC — Guoorus).

Perenne TUMOBBIX PAcYETHBIX 3a/a4 B 1—2 NEHCTBHUS C OMOPOIl HA alroOpuTM, MPEABAPUTEIHLHO
pa3o0paHHbIN COBMECTHO C IEIarOrOM C HCIOJIb30BaHueM (HOPMYJI IJIsl pacuéTa CHIIbI TSDKECTH, CHITBI
YIIPYTOCTH, CHIIBI TPEHUS.

Pa3znen 4. laBiienune TBEPABIX TeJ, JKUAKOCTel 1 ra3oB (21 4)

JaBJienue.
Ilepenaua
JaBJICHUSA
TBEPABIMU
TeJlaMH,
SKMIKOCTSAMH M
razamu (3 4)

Hasnenne. Cnocobvl ymenvuieHus u yeeaudeHus
oasnenus. /laénenue 2aza. 3asucumocmso
oasnenus 2aza om 00vbEMaA, memnepamypbi.
Iepeoaua oaenenuss meépovimu menamu,
arcuokocmamu u eazamu. 3axon Iackans.
Ineemamuueckue mawiunbl.

Hemoncmpayuu?

1. 3aBUCHUMOCTD

TEMIIEPATYPHI.

JaBJICHUSA rasa oT

Ananns n o0BSICHEHHE C ONOpOH Ha AWAAKTUYECKUH MaTepuall Moj KOHTPOJIEM IIeAarora OIbITOB 1
MPAKTUYECKUX CUTYalUH, B KOTOPBIX IMIPOSIBISETCA CHJIA TaBJICHUS.

O060cHOBaHHE C OMIOPOH HAa TEXHOJIOTHUECKYIO KapTy IPH MOMOIIIH TIeJ[arora Cloco00B yMEHbIIEHHS 1
YBEIHMYEHUS 1aBJICHUS.

V3yuenne noj pyKoBOJICTBOM IleJjarora 3aBUCUMOCTH JaBIIEHUs Ta3a OT 00bEMa U TeMITepaTyphl.
W3ydenne moj pyKOBOJCTBOM Iieiarora OCOOCHHOCTEH Nepelayd NaBlICHUS TBEPABIMH TEJIaMH,
KUIKOCTIMU U razamu. OOOCHOBaHHME PE3yJbTATOB OINBITOB OCOOCHHOCTSIMH CTPOEHUS BellleCTBa B
TBEPAOM, )KUAKOM M Ta3000pa3HOM COCTOSIHUSIX TPEITIOKEHHBIMHI (DOPMYITHPOBKAMH.

HaGionenne 3a sKkcrepruMeHTaIBHBIM J10Ka3aTeIbCTBOM 3aKoHa [lackais.




2. Hepez[aqa JAaBJICHUS )XKUAKOCTBIO U I'a30M.

Pemenrie TMIOBBIX pacdETHBIX 3a7ad B 1—2 NEHCTBUS C ONOpPOW Ha AITOPUTM, NPEIBAPUTEIBHO
pa3o0paHHbIl COBMECTHO C I1€Iar0roM Ha pacdéT AaBJIeHUs TBEPIOIO Tena.

JdaBienune
SKHAKOCTH (5 1)

3aBHCHUMOCTb JIABJICHHS KHIKOCTH OT IITyOHUHBI.
Tuopocmamuueckuii napaooxc. Coobwarowuecs
cocyobl. ['uopasnuueckue Mexanuzmol.

Hemoncmpayuu?

1. CooGaromiyecs: cocypl.

2. 'unpaBnnyeckuii mpecc.

HccnenoBanue ¢ omopoil Ha TEXHOJOTHMYECKYIO KapTy IMOJ PyKOBOJACTBOM II€larora 3aBUCHUMOCTU
JIABJICHUS JKHJIKOCTH OT TITyOMHBI MOTPYXXEHUSI U TNIOTHOCTH JKHJIKOCTH.

HaGumonenue 1 HauaibHOE MOHMMAaHWE THAPOCTaTHYECKOTO Tapalokca Ha OCHOBe 3akoHa [lackais.
V3y4eHre cOBMECTHO C TIEJJaroroM COOOIIAOIINXCSI COCY/IOB.

Pemenue TUHOBBIX pacu€THHIX 3a7ad B 1—2 AEHCTBHUS ¢ ONOPOH Ha alrOpHUTM, NpEeABAPUTEIHHO
pa3o0paHHbIN COBMECTHO C MEIaroroM Ha pacyéT JaBlICHUs )KUIKOCTH.

HaGmonenne 3a 00bsiCHEHNEM MTPHUHIIHIA JISUCTBUS THAPABINIECKOTO TIPecca.

Ananmn3 u OOBSCHEHHE C OINOpPOM Ha JUIAKTUYECKUH MaTepHall 0] KOHTpPOJeM Iejarora
HMPAKTUYECKUX CUTyallUi, IEMOHCTPUPYIOIUX IPOABICHHUE NABJICHUS KUIKOCTH U 3aKoHa [lackans,
HarpHuMep IPOLECCOB B OpPraHM3Me IpH ITy0oKkoBoaHOM HeIpsiHun (MC — Ouomorus).

ATMmocdepHoe
napjenue (6 1)

Atmocdepa 3emmnn n atMocepHOe JaBIEHHE.
Tpuyunsl cywecmeosanus 8030YWHOU 000I0YKU

3emau. Onvim Toppuuennu. HW3mepenue
ammocgepHoo oagnenus. 3asucumocms
ammoceprozo  0asnieHuss Om  blCOmbl  HAO
yposHem mops. Ilpubopvl 01 usmeperus
ammocgeprozo 0asieHusl.

Hemoncmpayuu?

1. [posinenue neiicTBus atMochepHOTro

JIABJICHUSI.

HaGmonenue 3a skcriepiMeHTaIBHBIM 00HAPyKEHHEM aTMOC(EPHOTO JaBICHUSL.

Ananus 1 00bsSICHEHHE C OMOPOH Ha AWIAKTUYECKHI MaTepHal MOoA KOHTPOJIEM IIe/Iarora OIbITOB U
MPaKTHYECKUX CUTYaINi, CBI3aHHBIX C IEHCTBHEM aTMOC(EpPHOTO AaBICHHS.

Habmnronenue 3a 0ObsCHEHUEM CYyLIECTBOBaHUS aTMOc(hephl Ha 3eMile U HEKOTOPBIX IIaHEeTax Wil e€
oTCyTCTBUSI Ha Npyrux miaHerax u Jlyne (MC — reorpadusi, acTpoHOMUS).

bazoBoe mnoHMMaHWE NPUYMH HM3MEHEHHS IUIOTHOCTH aTrMoc(epbl C BBICOTOW U 3aBUCUMOCTHU
aTMOC()epHOTO JTABJICHUS OT BHICOTHI.

Pemenne THNOBBIX pacdy€THBIX 3agad B 1—2 JEHCTBUS C ONMOpPOW Ha alropUTM, NpeABapUTEIHHO
pa3o0paHHBIIl COBMECTHO C I1€aroroM Ha pacuéT aTMOC(EPHOro AaBIICHUS.

W3yuenue nox pyKoBOJICTBOM I€Jlarora ycTpoicTBa 6apoMeTpa-aHepoua.




JeiicTBue
JKMIKOCTH U rasza
HA NOrpYxKEéHHOE
B HUX TeJ1o (7 4)

eticmaue srcuokocmu u 2aza Ha NOSpyICcEHHOE
6 Hux meno. BrITankuBaromias (apxuMenoBa) CHia.

3axon Apxumeoa. Inasanue menn.
Boszoyxonnasanue.

Jemoncmpayuu?

1. 3aBUCMMOCTh BBITAIKMBAIOIIEH CWIBI OT

00péMa TOTPYKEHHOH dYacTH Tema o

TUIOTHOCTH KHUIKOCTH.

2. PaBeHCTBO BBITAJNKWBAIOIICH CHIIBI  BECy

BBITECHEHHOM KHUJIKOCTH.

3. YcnoBue maBaHMS TeN: IUIABAHWE WIIH
HOrpy)KEHHE Ted B  3aBUCHUMOCTH  OT
COOTHOILIEHUS TUIOTHOCTEH TeJla U AKHUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HUccrenoBanre 3aBHCHMOCTH Beca Tella B
BOJIe OT 00BEMa MOTPYKEHHOH B KUIKOCTD
4acTH Tena.

2. OnpeneneHne  BBITAIKWUBAIONIEH  CHIIBI,
JIEMCTByIOIEH Ha TeNo, MOTPYyXEHHOE B
JKUJIKOCTb.

3. IlpoBepka HE3aBUCHMOCTH BBITAIKWBAIOIIECH
CHJIBI, IECTBYIOIIEN Ha TENO B KUAKOCTH, OT
Macchl Tena.

Habnroenue 3a sKkcriepuMeHTATFHBIM OOHAPYKEHUEM JICH CTBHS )KUKOCTH U Ta3a Ha MOTPYKEHHOE B
HUX TeJO.

OnpezeneHue ¢ onopoil Ha TEXHONOTUYECKYIO KapTy BBITAJIKMBAIOLIEH CHIIBL, JEHCTBYIOIIEH Ha Telo,
MOTPYXEHHOE B AKUAKOCTD.

Habnromenue 3a mpoBeieHreM 1 00CYXIIEHHE COBMECTHO C IIEAAroroM OMBITOB, JEMOHCTPHPYIOIIIX
3aBHCHUMOCTH BBITAIKHBAOMIEH CHIIBI, IEWCTBYIOIMICH HA TENO B JKUAKOCTH, OT 00BbEMa MOTPYKEHHON
B )KHJIKOCTh YaCTH TeJla U OT IUIOTHOCTH JKHAIKOCTH.

HccnenoBanue 1mox pyKOBOJICTBOM ITE€J[arora 3aBHCHMOCTH Beca Tella B BOJIE OT 00hEMa MOrpyKEHHON
B KUJIKOCTb YacTH TeJa.

Pemenne THITOBBIX pacyE€THBIX 3amad B 1—2 NEHCTBUS C OMOpPOI HA alNTOPUTM, MPEABAPUTEIHEHO
pa300paHHBIA COBMECTHO C TIEJAroTOM Ha MMPUMEHEHUE 3aKOHA ApXUMeENa U yCIOBHUS TUTaBaHWIS TEIL.
KoncrpynpoBanue npu noMouy negarora apeoMeTpa Wik KOHCTPYMPOBAHUE JIOAKU U ONPENEIICHUE
€€ Tpy30ITOAbEMHOCTH.

Pasnen 5. PagoTa n momHocTh. JHeprus (12 4)
Pa6ora Mexanunueckast padbora. MoImHoCTh HaGmioneHne 3a SKCHEpUMEHTAILHBIM OIpe/elieHHeM MEXaHWYeCKOW pabOThl CHIIbI TSXKECTU NPH
U MOIHOCTh MaJCHUU Tella W CWIbl TPEHUs] NPU PABHOMEPHOM IIEPEMEIICHUM Tejla IO TOPU30HTAIbHOMN
(39) MOBEPXHOCTH.
HaGimonenue 3a neMoHcTpanuei pacuéra MOIIHOCTH, pa3BUBAEMOH IIPH MOIBEME 110 JIECTHHIIE.
Pemenne TUNOBBIX pacy€THBIX 3a7a4 B 1—2 neicTBUS C ONMOPOIl Ha aNrOpUTM, MPEIBAPUTEIBHO
pa3oOpaHHBIN COBMECTHO C MEaroroM Ha pacyéT MeXaHW4IeCKOi padOThl U MOIIHOCTH.
IIpocTteie [IpocThie MexaHU3MBI: pbIyar, OJI0K, HakJIOHHas | HauanbHoe MOHMMAaHKE BBIMTPHIIIA B CHIIE MIPOCTHIX MEXAaHW3MOB Ha MPUMEpPE phluara, Mo BIKHOTO

MeXaHu3MbI (5 4)

IUIOCKOCTb.  [Ipasuno  pasnogecusi  puvluaea.
Ilpumenenue npasuna pagnosecus pwvluaza K
onoky. «3onomoe npasunoy mexanuxu. KIIJ]
MPOCTBIX MEXaHU3MOB. [IpoCThie MEXaHHU3MbI B
OBITY U TEXHUKE.

M HETIOJBIIKHOI'O OJIOKOB, HAKJIOHHOM IIOCKOCTH.

HccnenoBanne COBMECTHO € TIEIarOrOM YCIIOBHSI PABHOBECHS PhIYara.

OO0HapyxeHHe IMo1 PyKOBOJICTBOM Ie/Iarora ¢ Omopoil Ha TUAaKTHICCKUIA MaTepHall CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3JIMYHBIX HHCTPYMEHTAX U MPUCIIOCOONICHUSX, UCTIOIb3YEMbIX B OBITY U TEXHHUKE, a
TakKe B *KHUBBIX opranuszMax (MC — OGuororus).




JHemoncmpayuu

1. ITpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnsie pabomsl u onvimol

1.Onpenenenne pabOTBHl CWIIBI TPEHHS IpU
paBHOMEPHOM JIBIDKEHUH Tena o
TOPU30HTAJILHOM MOBEPXHOCTH.

2. UccrnenoBanue yciaoBUil paBHOBECHS phlyara.

Habnroenue 3a sKCIIepUMEHTAIBHBIM JJOKAa3aTeIbCTBOM PABCHCTBA Pa0OT MPU MPUMEHEHUH MTPOCTHIX
MEXaHU3MOB.

Ornpenenenue noa pykoBoactsoM nenarora KIIJI HakKIOHHOM MITOCKOCTH.

PereHre THMOBBIX pacdyETHBIX 3amad B 1—2 JEWCTBHS C OMOPOW HAa alrOPUTM, MPEABAPUTEIHLHO
pa300paHHBI COBMECTHO C IEAAaroroM Ha NMPUMEHCHHE MPaBUjIa PABHOBECHs pblYyara W Ha pacyér

KIIL.

Mexanuueckast
Heprus (4 u)

Mexanuueckass sHeprus. Kunemuueckas u
nomenyuanvuas suepeus. Ilpespawenue 00H020
8UO0A MeXaHu4ecKkol 3Hepeuu 6 Opyzol. 3aKOoH
COXPaHEHHMs PHEPTUU B MEXaHHKE.

JlaGopaTopHblie padoThl M ONBITHI.

1. Izydenue 3aKO0HA COXpaHCHHUS
MEXaHUYECKOW  DHEPTUU (3nexTpoHHAS
JIEMOHCTPAIIHS).

HabnroneHre 3a 9KCIEPUMEHTAIBHBIM ONMPEACICHUEM M3MEHEHHSI KHHETHUECKOW M MOTCHIIUATBHOM
SHEPTUU Tella MPU €ro CKaTbIBAHUU MO0 HAKJIOHHOM MIIOCKOCTH.

DopMyJIMPOBAaHHE COBMECTHO C II€IaroroM Ha OCHOBE UCCIEIOBaHMSI 3aKOHAa COXpPaHEHUS
MEXaHUYECKON IHEPTHH.

[Ipencrasnenre npu NOMOUIM [I€arora rpaHul] MPUMEHUMOCTH 3aKOHA COXPAHEHHUSI SHEPTHH.
Pemienre THNOBBIX pacu€THBIX 3afady B 1—2 neMcTBHSI ¢ OMOPOM Ha AJFOPUTM, MPEABAPUTEIHLHO
pa300paHHBI COBMECTHO C TIEJATOTOM C HCITOJIF30BAaHUEM 3aKOHA COXPAaHCHUS YHEPTUU.

Pe3epBHoe Bpems (3 1)

8 KJIACC (68 u4)

TemaTHuecKnii
0J10K, TEMBI

OcHoBHOE CoIepKaHue

OcHoOBHBbIE BUABI AeSITEILHOCTH YYaIMXCS
(Ha ypoBHe y4eOHBIX JelicTBHIl)

Paznen 6. TemioBble siBjienus (28 u)




CtpoeHnue
U CBOiicTBA
BelecTna (7 4)

OcHnosHvie RONOMNCEHUSA MONEKYNAPHO-
KUHemMU4ecKol meopuu CmpoeHus Gewecmsd.
Macca u pasmepvr amomog u monexyn. Onvimul,
noomeepoicoaouue  OCHOGHbIE — NONOIHCEHUS
MONEKYISIPHO-KUHEMUYECKOU MEeOPUU.

Mognenu TBEPAOTO, KHUIKOTO U ra3000pazHOro
COCTOSHUHM  BemecTBa. Kpucmaniuueckue u
amopnvie mena. ObvscHeHue c60licme 2a3os,
JlcuoKocmel U meépovbix mel  HA  OCHOBe
NOLOAHCEHUL MONEKYVISPHO-KUHEMUYECKOL Meopul.
CmauuBaHue u KanuuiapHvie Aenenus. Tennogoe
pacwiupenue u cocamue.

Hemoncmpayuu?

1. HaGmoneHne OpOyHOBCKOTO JIBM)KEHHSI.

2. Habmonenune muddy3un.

3. HaGmonenue  siBieHui
KaIlTWUIIPHBIX SBJICHUH.

4. HaOnroieHne TerioBOro paciinpeHust Tedl.

5. V3MeHeHne naBneHMsl Traza IPH M3MEHEHUH
00bEMa U HarpeBaHUH WITN OXJIaXKIICHUH.

Jlabopamopnsie pabomsl u onvimol.

1. OnpiTel 1O OOHApyXXEHWIO JEHCTBHS CHII
MOJIEKYJISIPHOTO MPUTSDKEHUS (nnm
AJIEKTPOHHAS JIEMOHCTPALIHS).

2. OnpIThl MO BBIPAIMBAHUIO  KPHUCTAJLIOB
[IOBapEHHOM COJIM WJIM caxapa.

3. OnbITBl MO0 HAOJIOICHHIO  TEIUIOBOTO
paclIMpeHusl ra3oB, JKUAKOCTEH U TBEPABIX
Tell.

4. Onpenenenne AaBlIeHUs BO3AyXa B OaniioHe
HITIPHLIA.

5. OnbITHI, IEMOHCTPHPYIOIIUE 3aBUCHMOCTD
JIaBJICHUS] BO3QyXa OT ero o0béMa W
HarpeBaHUsl WIH OXJIKICHHS.

CMa4YHBaHUA u

HaGionenue u MHTEpIpeTays COBMECTHO C MIEJaroroM OMBITOB, CBHJIETENLCTBYIOIINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHMH BEILIECTBA: OIBITHI C PACTBOPEHHUEM PA3IMUHBIX BELECTB B BOJE.

Pemenne TUNOBBIX pacdy€THBIX 3agad B 1—2 AEHCTBUS ¢ ONMOpPOW Ha alroOpUTM, NpEeABapUTEIHHO
pa3o0paHHbII COBMECTHO C MEaroroM Mo OLEHWBAHHIO KOJMYECTBA aTOMOB MJIM MOJIEKYIT B €JHHUIIE
00BEMa BellecTBa.

[pencrasneHne npy MOMOIIHU TeAarora OPOYHOBCKOTO JBHMXXEHHUsI, siBieHus quddy3nn u pazinauii
MEXy HUIMU Ha OCHOBE NOJIOKEHUHM MOJIEKYIIPHO-KUHETUYECKOI TEOPHH CTPOEHHUS BEIEeCTBa.
OOBsicHEHHE TIPU MTOMOLIH TIeJ]arora ¢ Oopor Ha JAWAAKTHUECKHI MaTepuall OCHOBHBIX Pa3jIn4vi B
CTPOCHUHU Ta30B, XUJAKOCTEH M TBEPABIX TEI C KCIOIB30BAaHUEM IIOJIOKEHUH MOJEKYIISIpHO-
KHUHETHYECKOHW TEOPUH CTPOEHUS BEIECTBA.

IIpoBenenue oA pPyKOBOACTBOM I€/larora OINbITOB MO BBIPAIIMBAHUIO KPUCTAIIIOB TOBAPEHHOM cou
WIJIN caxapa.

IIpoBeneHe COBMECTHO € MIEIaroroM M OOBSICHEHHE U3 MPEIJIOKEHHOTO MEPEYHs BBIBOJIOB OIBITOB,
JIEMOHCTPHUPYIOIINX KAMUIAPHBIC SIBJICHUS U SIBIICHUE CMauMBaHMSL.

OOBsicHEeHHE ¢ OTTOPOH Ha TEXHOJIOTHUECKYIO KapTy IO/ pyKOBOJICTBOM I1€/1arora poJiv KamUISIPHBIX
SIBJICHUH IS TIOCTYIUICHUS! BOABI B oprann3M pactennii (MC — Ouomnorus).

HaGroienme onpITOB 10 HAOJIOICHHIO TETUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH U TBEPABIX TEIl.
OOBsicHEHHUE C ONIOPOIT Ha TEXHOJIOTUYECKYIO KapTy O] PyKOBOJICTBOM II€Aarora CoXpaneHust o0béMa
TBEPABIX TEN, TEKYYECTH JKHJIKOCTH (B TOM YHCIIE, Pa3HUIBI B TEKYYECTH UIS Pa3HBIX JKHIKOCTEH),
JIaBJICHUS ra3a.

HaGmonenue 3a mpoBeeHNEM OIBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh JIaBJIEHUs BO3yXa OT €ro
00béMa W HarpeBaHHs WM OXJIKAEHHS, W UX OOBSCHEHHE Ha OCHOBE aTOMHO-MOJIEKYIISPHOTO
YUEHHUS.

AHanu3 npu IOMOILHM TeJarora ¢ onopod Ha AUJAKTHUECKUI MaTepHuai MpaKTU4YEeCKHUX CUTYaIui,
CBSI3aHHBIX CO CBOMCTBaMHU ra30B, )KUAKOCTEH U TBEPIBIX TEIL.




TensioBble
npoueccsl (21 4)

Temmneparypa. Cga3p  memnepamypsl o
CKOPOCMbIO MENTI08020 OBUICEHUS YACUY.
Buytpennsss sHeprus. Cnocobvi uzmeHeHus
GHYMPpEHHel — dHepeuu: — menionepeoaia  u
cosepuienue pabomoel. Buodei mennonepedauu:
MenIonpPOBOOHOCHb, KOHBEKYUSL, UIYUEHUE.
Konuuectso TETUIOTHI. VY nenbHast
TEIUIOEMKOCTh BellecTBa. Tenioobmen u meniogoe
pasnogecue. Ypasnenue meniogozo 6ananca.
[Inaenenue u omeepoesanie KPUCMALIUYECKUX

eeujecms.  YJenbHas — TEMJIOTa  IJIABJICHUSL.
Iapoobpasosanue u xoumoencayus.. Hcnapenue
(MC). Kunenue. VY nenbHast TEIUI0Ta
apooOpazoBaHusl. 3a6UCUMOCbL MeMnepamypul
Kunewuss — om  ammocgepnoco  O0asleHus.
Braoicnocmo 6030yxa.

OHeprust  TOIWIMBA.  YelbHas  TEIJIOTa
CropaHwusi.

Ipunyunvt pabomvl mennogvix Oeueamernel.
i mennoeoco
osucamens. Tennosvie Ogucamenu u 3auuma

okpyacarowett cpedwt (MC).
3akon coxpanenus u npespawjeHus dHepeuU 8
mennogwix npoyeccax (MC).
Hemoncmpayuu?
1. TlpaBuna u3MepeHus: TeMIepaTypsbl.
2. Bune! Terutonepenayu.
3. OxJ1ax/IeHne NPy COBEPILIEHUN pabOThI.
4

. Harpeanue rmpu coBepiieHUn  pabOTHI

BHEIIHUMH CUJIAMU.

5. CpaBHeHHE  TEIUIOEMKOCTEH  pa3iM4YHBIX
BEIIECTB.

6. HaGmonenue kunenusi.

7. HaOnrofieHHe TOCTOSHCTBA — TEMIIEPATYPBI
MPH TUIABJICHUH.

8. Monenu TeMmIoBbIX ABUraTeNCH.

Jlabopamopnsie pabomsl u onvimol.

1. HaOmroneHwe W3MCHEHUS BHYTPCHHEH

SHEPIUM TeNa B Pe3ylbTaTe TeIIonepeiadu 1
pabOThl BHEIIHUX CHIL.
2. HccnenoBanue SBIIGHHS TeIIOOOMEHa IpH

O0ocHOBaHHE MO TMOArOTOBICHHOMY AITOPUTMY COBMECTHO C II€AaroroM IpaBWJI H3MEpEHUs
TEMIIEPATyphI.

CpaBHeHHE pa3IMUHBIX CIIOCOO0B N3MEPEHNUS U KA TEMIIEpaTyphl.

HaGironenue 3a mpoBeieHHEM OIIBITOB, AEMOHCTPUPYIOIIUX N3MEHEHNE BHYTPEHHEH SHEPTHH Tella B
pe3ynbTare Ternsonepenayl U paboThl BHEIIHUX CHIL.

HaGuonenme 3a mpoBeieHUEM OMBITOB, O0CYXK/IEHHE NMPAKTUYECKHX CUTYallUi, IeMOHCTPUPYIOIIHX
pa3Iu4HbIE BUABI TEILIONEPEAAYH: TEILIONPOBOIHOCTb, KOHBEKLIMIO, U3JIyYCHUE.

HccnenoBaHue ¢ ONOpOM Ha TEXHOJOTMYECKYHO KapTy IIOJ PYKOBOJICTBOM IIEAArora sIBJICHHUS
TEeMI000MeHa IPH CMEIIMBAaHUU XOJIOAHON M TOpsUeii BOJIBI.

HaGmioieHre ycTaHOBIIGHHS TETUIOBOI'O PABHOBECHS MEXAY rOpsiYel ¥ XOJIOTHOM BOJIOM.
Omnpenenenne Mpy IOMOIIH [e/larora KOJIMYeCTBa TEIUIOTHI, TIOJTyIeHHOTO BOJIOH MPH TEII0O0OOMEHE ¢
HarpeTbIM METAJLINYECKUM LUIMHIPOM.

Omnpenenenue 1o TabaUIE yACTbHON TEIIOEMKOCTH BEIIECTBA.

Pemenne TUIOBBIX pacy€THBIX 3a7a4 B 1—2 NEHcTBUS C ONMOPOIl HA aNrOPUTM, IMPEABAPUTEIBLHO
pa3oOpaHHBII COBMECTHO C IIEJaroroM, CBS3aHHBIX C BBIYMCICHHEM KOJWYECTBA TEIUIOTHI H
TEIIIOEMKOCTH TIPH TETJIOOOMEHE.

AnHanu3 mpu NOMOINM MEfarora CUTyallMid MNpPaKTUYECKOIO HCIONb30BaHUS TEIUIOBBIX CBOMCTB
BEIIECTB M  MaTepHaloB, HampuMep B  [ENIX  DHEProcOepe)KeHUs:  TEIUTOM3OJISIIHS,
sHeprocOeperaroIue KpbIiy, TepPMOAKKYMYJISITOPHI U T. II.

HaGimonenue siBieHnid BcnapeHusi 1 KOHICHCAIUH.

HaGionenue 3a nccienoBaHueM mpoliecca UCIapeHust Pa3iInIHbIX JKHIKOCTEH.

OOBsICHEHHE 110 aJITOPUTMY COBMECTHO C I€IaroroM SIBIICHUH UCIIApeHUs1 U KOHAEHCAIlMY Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUYEHHUS.

HaGuonenme u 00bsicCHeHNE Tpoliecca KUIIEHNs1, B TOM YHCJIEe 3aBUCHMOCTH TEMIIEpaTypbl KUIIEHUS OT
JIaBJICHMUSL.

OmnpezeneHne Mo TabIMIe OTHOCUTEIBHOH BIAKHOCTH BO3-IyXa.

Habmnronenue mporecca miaBleHus KpUCTAJUINYECKOTO BEIeCcTBa, HapUMeD, JIbJa.

CpaBHeHME 10 IUIaHY IIPHM TIOMOLIM IMeJarora IpOLECCOB IJIABIECHHUSI KPUCTAJUIMYECKHX Tl
1 pasMsIrdeHus Ipy HarpeBaHWU aMOPQHBIX TEl.

Omnpenenenue Mo TabaUIE YACTbHON TEIUIOTHI TUIABIICHHUS JIBIA.

OOBsicHEeHHE TIO cXeMe TocIie 00CYXK/IEHHS C TIEJaroroM SIBIICHUH TUTaBICHHUS M KPUCTALIM3AINN Ha
OCHOBE aTOMHO-MOJIEKYJIIPHOI'O YYEHUS.

Pemenne TUNOBBIX pacy€THBIX 3a7a4 B 1—2 NelcTBUS ¢ ONMOPOIl HA aNrOpUTM, MPEABAPUTEIBHO
pa3o0paHHBII COBMECTHO C IIE/Iar0roM, CBSI3aHHBIX C BEIYHUCIICHHEM KOJIMYECTBA TEIUIOTHI B IIPOLIEccax
TEIUIONEPEIauy IIPY IUIABICHUHU U KPUCTALUIN3ALUN, UCIIADEHUU U KOHICHCALUY.

AnHanu3 npu IOMOIIM Iefarora ¢ omnopoil Ha TUAAKTUYECKUN MaTepHal CUTyaluil MpakTU4eCKOro
MPUMEHEHHs SIBICHUH IUIaBICHUSA M KPUCTAUIM3AIMM, HaNpuUMep, IOJIYy4eHHE CBEPXUYUCTBIX
MaTepHaloB, CONeBas IPelKa u 1Ip.

AHanu3 npu MoMoIIH Teaarora padoTel U 00bsICHEHHE IPUHIUIA ISHCTBHS TETUIOBOTO IBUTATEIIS.
Brruncnenne Komu4ecTBa TEIUIOTHI, BBIIENSIONIETOCS MPH CTOPAaHUM Pa3IMYHBIX BUAOB TOIUINBA, U
KIIJI nBurarens.




CMEIIIUBaHUY XOJIOJHON ¥ TOPSUYCH BOJIBI.

3. Onpedenenue Konuuecmea meniomul,
HONY4YeHHO020 6000U Npu Menioodmene ¢
HazpemviM MemaiiuyecKum YuruHOpOM.

4. OnpeneneHue OTHOCHTENILHOW —BIIQKHOCTH
BO3/IyXa.

O6CY)KZ[eHI/Ie COBMCCTHO C II€aaroroM 5KOJIOTHYECKHUX HOCJ'IGI[CTBI/Iﬁ HCIIOJIB30BaHUA Z[BPIFaTeHeﬁ
BHYTPCHHET'O CrOpaHus, TCIIJIOBBIX U FI/I)IpOBJ'IeKTpOCTaHHI/Iﬁ (MC — 3JKOJIorus, XI/IMI/ISI).

Paznen 7. DiekTpuyeckue 1 MAarHUTHBIE siBjaeHus (37 4)

JJleKTpuYecKne
3apsiabl.
3apsKeHHbIe
TeJaa U UX
B3auMojelcTBIe
(7w

Onexmpusayus men. [IBa poja dIEKTPUUECKUX
3apsoB. BsammopelicTBue 3apsUKEHHBIX — Tedl.
3akon Kynona (3asucumocmo cunvl
83AUMOOCUCEUSL 3APANCEHHBIX MEL OM GENUYUHDL
3apsA008 U pACCMOAHUSL MENCOY MeNaAMUL).

OnexTtpudeckoe  none.  Hanpsowcénnocms
anekmpuyeckozo noas. Ilpunyun cynepnosuyuu
INEKMPUYECKUX Noell (Ha KaYeCmE8eHHOM YPOGHE).

Hocumenu INEKMPUYECKUX 3aps008.
OnemenmapHulii INeKmpu4ecKuil 3aps0.
Cmpoenue amoma. IIpOBOTHUKH W JUDIIEKTPUKH.
3aKOH COXpaHEHHsI HJIEKTPUIECKOTO0 3apsia.

Jemoncmpayuu?

1. DnexTpu3aIys Tell.

2. lBa poma DJIEKTPUYECKHX 3apiloB H

B3aUMOJIEHCTBIE 3apsKEHHBIX TEl.

3. YcTpoicTBO U AEHCTBHE HIIEKTPOCKOTIA.

4. DnexkTpocTaT4ecKast HHIYKIIHS.

5. 3aKoH coxpaHeHHs AIICKTPHUUECKHUX 3aps/IOB.

Jlabopamopnwle pabomel u onvimol.

1. OubITHl IO HAOJIIONEHUIO 3JIEKTPU3ALUHU TEl

WHIYKIMEW 1 TIPY CONPHUKOCHOBEHUH.

HaGironenme 3a mpoBe/iIeHueM OIBITOB MO 3JIEKTPH3ALIMH TeJl TPH CONPUKOCHOBEHNHU W MHYKIIHEH.
HaGmonenue u o0bsicHEeHHE C ONOPOI Ha AWAAKTUUECKUIM MaTeprai B3auMOACHCTBHS OJHOMMEHHO
U Pa3HOMMEHHO 3apsKEHHBIX TEIL.

OOBsicHEeHUE TTPY TIOMOIIIM TIeJjarora MPUHIIHAIA ISHCTBUS 3JIEKTPOCKOTIA.

OOBsICHEeHHE COBMECTHO C IIEAAaroroM SIBICHHH OAIIEKTPU3alMM TPH CONPHUKOCHOBEHUH TEN H
HUHAYKIUEN C HCIOIb30BAHUEM 3HAHUN O HOCUTENSAX MIEKTPUUECKUX 3apAI0B B BELECTBE.
PacniozHaBaHne ¥ OOBSICHEHWE IO CXEME COBMECTHO C IIEJJaroroM SIBICHUH BJIEeKTpU3alun
B IIOBCEIHEBHOM JKU3HU.

HaGionenme u 00bsicCHEeHNE € OMTOPOH Ha TEXHOJIOTHMYECKYIO KapTy ONBITOB, HLTIOCTPUPYIOIINX 3aKOH
COXpaHEHHMs AIIEKTPHUUECKOTO 3apsaa.

HaGutoieHme onpITOB 110 MO/ICIIMPOBAHUIO CHUIIOBBIX JIMHUI AJIEKTPHUECKOTO TOJISL.

HccnenoBanne mojx pykoOBOJICTBOM Iefarora AEHCTBHUS 3JIEKTPUYECKOro MO HA MPOBOAHUKH U
JI3IIEKTPUKA




IMocrossHHBII
3JIEKTPUYeCKH I
ToK (17 1)

DNEKTpUUECKU TOK. Ycnosus cyuecmeosanus
nekmpuieckoeo moxa. VICTOYHUKH TTOCTOSTHHOTO
ToKa. J[eHCTBHS 3JIEKTPUIECKOTO TOKA (TEILIOBOE,
XUMHYECKOE, MAarHUTHOE). ieKmpuyeckuil mokx
8 HCUOKOCSAX U 2A3AX.

Pabota W MONIHOCTH 3JEKTPUYESCKOTO TOKA.
3axon /picoyns—Jlenya. dnekmpuueckue yenu u
nompeoument 21EKMpUYecKoll dHepuu 6 Oblmy.
Onextpuueckas nemns. Cuna Toka. JeKTpudeckoe
HanpspkeHue.  CONpPOTHBIACHHWE  MPOBOJHUKA.
Yoenvnoe conpomuenenue sewyecmsa. 3akon Oma

st yyactka uend. llocienoBarenbHoe U
napajjiesibHOe COCIMHCHUE MIPOBOJHUKOB.
Kopomkoe 3amvixanue.

Hemoncmpayuu?

1. TIpOBOJHUKY U AUAICKTPUKH.

2. MopnenupoBanue CHUJIOBBIX JIMHUAH

AIIEKTPUYECKOTO ITOJISL.

. ICTOYHMKH MTOCTOSTHHOTO TOKA.

. JleicTBUS 2IEKTPUYECKOTO TOKA.

. DIEKTPUYECKUHN TOK B KUIKOCTH.

. T'a30BbIit pazps.

. I3MepeHue cHiIbl TOKa aMIIEPMETPOM.

. I3MepeHue 3JIEKTPUYECKOTO  HANpsKEHHs

BOJIbTMETPOM.

9. Peocrar 1 MarasuH COIPOTHBIICHHH.

Jlabopamopnuvie pabomout u onvimol.

1. Cobopxka 1 npoBepka pabOThl ANEKTPUIECKON

I[EMHU TOCTOSIHHOTO TOKa.

H3mepenue u peryimpoBaHUe CUITbI TOKA.

W3mepenue u peryinpoBaHue HAMPSHKSHNUS.

4. Hccnedosanue 3a6ucumocmu Cuibl MoKd,
uoywjezo yepes pesucmop, om
CONPOMUBIIEHUSI PE3UCIOPA U HANPSIIHCEHUSL.

5. Onwimoi, demoncmpupyiowue 3a6UCUMOCHIb
INEKMPUYECKO20 CONpOmMUGLeHUs.
NPOBOOHUKA OmM €20 ONUHbL, NIOUAOU
NONEPeUHO20 CeueHUsl U Mamepuad.

6. Ilposepka npasuna crodicenus HanpsiCeHul
npu Nocne008amesbHOM COCOUHEHUU 08YX

0O ~NO O~ W

wn

HaGmonenne pa3inu4HbIX BHIOB JEHCTBHS AIJIEKTPUYECKOTO TOKA M OOHApy»XEHHE COBMECTHO C
MIeIaroroM THUX BUIOB JEHCTBUS B TOBCEAHEBHOM KHU3HU.

COopka 1o cxeMe M UCTIBITaHNE IT0]] KOHTPOJIEM I1e/Iarora 3JIeKTPHYECKOH [EeTH IIOCTOSTHHOTO TOKa.
HaGimonenue 3a teMOHCTpanueid U3MEpEeHHs CUITBI TOKA aMIIEPMETPOM.

HaGumonenue 3a teMoHCTpanyei n3MepeHust 3JeKTPUIECKOT0 HAPSKEHHSI BOJIbTMETPOM.
[MpoBenenre u OOBSICHEHWE TIPH TMOMOIIM YYHUTENS OIBITOB, JEMOHCTPUPYIOLIMX 3aBUCHMOCTb
AJIEKTPUYECKOTO COINPOTHUBIICHHSI MPOBOJHMKA OT €r0 JUIMHBI, IUIOMIAAN IOMEPEYHOTO CeUeHUsl U
MaTepHaia.

HabGmioneHune 3a eMOHCTpalyeil MCClIeoBaHUsl 3aBUCUMOCTH CHIIBI TOKa, MPOTEKAMOILIETO Yepes3
PE3HCTOP, OT COMPOTUBIICHHS PE3UCTOPA U HAIPSHKEHHS Ha PE3UCTOPE.

bazoBble mpeacTaBiIeHNs O NMPaBMIIAX CIOXKEHHs HANPSKEHUH MPU MOCIEJ0BATEIbHOM COSIMHEHNU
JIByX PE3UCTOPOB.

BbazoBble npencTaBiieHns 0 IpaByUiIax ISl CHIIBI TOKA IIPH MapaljIeIbHOM COSINHEHUH PE3UCTOPOB.
HaGmonenne peMOHCTpanuM mejarora O CHTYalMsX II0CIEJOBaTeIbHOTO M MapajuIeIbHOTO
COEIMHEHUSI TPOBOAHNKOB B JTOMAIIHUX 3JIEKTPHIECKUX CETSX.

Pemenne THNOBBIX pacdy€THBIX 3amad B 1—2 AEHCTBUS C OMOpPOH Ha ajrOpPHUTM, MPEABAPUTEIHHO
pa3oOpaHHBII COBMECTHO C IIEJaroroM C HcHojib3oBaHMeM 3akoHa Oma um Qopmyn pacuéra
DJIEKTPUYECKOTO  COMPOTHBJICHUS TPH  MOCIEAOBATEIbHOM M MapajUleIbHOM  COEAMHEHUH
MIPOBOAHUKOB.

OmnpeneneHne ¢ OMOPOM Ha TEXHOJNIOTHYECKYIO KapTy MOA PYKOBOJCTBOM Iefarora padoThI
ANEKTPUUECKOTO TOKA, IPOTEKAIOIIET0 Yepe3 Pe3UCTop.

OnpezeneHre ¢ OMOpoil Ha TEXHONOTMYECKYIO KapTy IHOJ PYKOBOJCTBOM II€larora MOITHOCTH
AIIEKTPUYECKOTO TOKa, BBIJIENIAEMOM Ha pe3ucTope.
HaGumonenue 3a nccieioBaHieM 3aBUCHMOCTH CHITBI TOKA Yepe3 JIAaMITOYKY OT HalpshKEHHs Ha Heu.
OmnpezeneHue ¢ OIOpoi Ha TEXHOJIOTHYECKYIO KapTy oA pykoBoacTBoM nefarora K111 narpesarens.
HabmoneHue 3a uccnenoBaHueM peoOpa3oBaHus SHEPTHHU TIPH MOIbEME TPY3a ANEKTPOIBUTATEIEM.
OOBsicCHEHHE TI0CNe pacCyXIeHHs C IEelaroroM M COCTaBJIEHWE IJIaHA-KOHCIEKTa YCTPOMCTBa U
NPUHLMIA JeHCTBUSA JOMALIHUX IeKTPOHATPEBATEIbHBIX IPHOOPOB.

OOBsicHeHHUE TI0CTIE PACCYXKJICHHUS C MEAaroroM M COCTaBJICHNE IJIaHA-KOHCIEKTa IIPUYUH KOPOTKOTO
3aMBIKaHUsSI W TIPUHIINAIIA ISHCTBUS IUIABKHX TPEJOXpaHUTEICH.

Pemenne THNOBBIX pacdy€THBIX 3agad B 1—2 AEHCTBUS C OMOpPOH Ha ajrOPHUTM, MPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C IEIaroroM ¢ MCIoIb30BaHueM 3akoHa J[xoymns—IJleHmna.

HaGiroienie BOSHUKHOBEHHS AJIEKTPHUECKOTO TOKA B JKHIKOCTH.




Pe3UCmopos.

7. Ilposepxa mnpasuna 01 Cuibl MOKA HpU
NapanieibHOM COeOUHEHUU Pe3UCTOPO8.

8. Ompenenenne pabOTBHl  3JIEKTPUYECKOTO
TOKa, UIYIIETO YePe3 PE3UCTOP.

9. OmpeneneHne MOIHOCTH JJIEKTPHUYECKOTO
TOKa, BBIIEISIEMOI Ha PE3UCTOPE.

10. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa,
HJIYIIEro Yepe3 JaMIOuKy, OT HaMpsHKCHUS
Ha HEH.




MarHuTHbIE
siBjieHust (6 1)

TloctrostHHBIE MarHuTEl. B3aumoneiicteue
MOCTOSIHHBIX MarHUTOB. Maznummoe noJe.
Mazcnummnoe none 3emnu u e2o 3navenue 0is
orcuznu Ha 3emae. Onvim Spcmeda. Maznumuoe
noze snekmpuyecko2o moxa. Ipumenenue
NEKMPOMASHUMO8 8 mexHuke. /leticmeue
MASHUMHO20 NOJISL HA NPOBOOHUK C MOKOM.
Dnexmpoosueamenb NOCMOSAHHO20 MOKA.
Hcnonvzosanue snekmpoosucamerneti 6
MeXHUYeCKUX yCmpoucmeax u Ha mpaHcnopme.
Hemoncmpayuu?

1. B3anmoelicTBHE MOCTOSIHHBEIX MArHUTOB.

2. MonenupoBaHue HEBO3MOXKHOCTH
pa3zaeneHus IOJII0COB MarHuTa.

3. MopenupoBanue MarHUTHBIX
MMOCTOSIHHBIX MarHUTOB.

4. OnsIT OpcTena.

5. MarautHoe 1oJie TOKa. DIeKTPOMAarHHuT.

6. JleiicTBre MAarHUTHOTO TOJISI HA IPOBOJIHUK C
TOKOM.

7. DNeKTpoABUraTeNb MIOCTOSTHHOTO TOKA.

Jlabopamopuuvie pabomovl u onvimol.

1. Hccnemosanue MarduTHOTO
B3aMMOJEHCTBHS MOCTOSHHBIX MarHUTOB.

2.  V3ydeHume MarHUTHOTO ITOJIS TOCTOSTHHBIX
MarHUTOB TIPH UX OOBECTMHEHUH U PA3/ICIICHIUH.
3. Wccnenosanue nercTBHS
ANEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
4.  OIbITHI, JIEMOHCTPHUPYIOIITHE
3aBACHUMOCTbH CHITBI B3aUMOJICHCTBHS KATYIITKH C
TOKOM U MarHUTa OT CUJIBI TOKA U HaIpaBJICHHU
TOKa B KaTyIIKE.

5. M3ydeHnne nelicTBUs MarHUTHOTO NOJISL Ha
MIPOBOJIHUK C TOKOM.

roJiei

HccnenoBanue noj pyKOBOACTBOM I1€1arora MarHUTHOTO B3aHUMOJICHCTBHUS IIOCTOSHHBIX MarHUTOB.
W3ydeHne c¢ omopoil Ha TEXHOJOTHYECKYIO KapTy IO PYKOBOICTBOM II€Aarora MarHWTHOTO IIOJIA
MOCTOSTHHBIX MAarHUTOB IIPH MX OOBEANHEHNH U Pa3ACICHHH.

HaGutonenne 3a mpoBeICHUEM OIIBITOB MO BU3YaAJIH3ALlMH OIS TOCTOSHHBIX MarHUTOB.

W3ydeHne mox pyKOBOJICTBOM Ie/larora sIBIEHUS HaMarHMYMBAHUS BEIIECTBA.

HccenenoBanue COBMECTHO C MEIArOrOM JICHCTBHS JJIEKTPHYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
HaGimonenne 3a mpoBEAEHHEM OITBITOB, AEMOHCTPHUPYIOIIMX 3aBHCUMOCTH CHIIBI B3aMMOACHCTBHS
KaTyIIKU C TOKOM U MarHuTa OT CHJIBI M HallpaBJICHUs TOKA B KaTyIIKeE.

AHanyM3 TpH TIOMOIIM TMeJarora CHTYalid TNPaKTHYEeCKOTO HPUMEHEHHs 3JIEKTPOMArHuToB (B
OBITOBBIX TEXHUYECKMX YCTPOMCTBAX, MPOMBIIIIEHHOCTH, MEIUIIMHE).

N3yuenue ¢ onmopoil Ha TEXHOJIOTHUYECKYIO KapTy O] PYKOBOJCTBOM IIE€AArora At CTBUSL MArHUTHOTO
HOJISL Ha IPOBOJHUK C TOKOM.

N3yuenne ¢ onopoi Ha qUIAKTUYECKUI MaTepuall ACUCTBUS MIEKTPOABUIaTeNs.

W3smepenne coBmectHO ¢ negarorom KIIJI anexTpoaBurarenbHON yCTaHOBKH.

ba3oBble mpencTaBiieHHs O pPasIMYHBIX NPHUMEHEHMAX DIIEKTPOIBHIATeNei (TpaHCIOPT, OBITOBBHIE
yCTpoiicTBa U 1Ip.).




DJIeKTPOMArHUT
Hasl HHAYKIUSA
(49

Onvimol Dapades. AHenenue
anexmpomaznumuou undyxyuu. Ilpasuno Jlenya.
Dnexmpozenepamop. Cnocobwi noayueHus
NeKMpU4eckou dHepeuu. INEKTPOCTAHLUUA Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHUH.
Hemoncmpayuu?
1. UccnenoBanne SIBIEHUS DIIEKTPOMArHUTHON
HHIYKIIAH.

2. OnbiTer Dapagest.

3. 3aBHCHMOCTh HAMPABJICHUS WHIYKIIMOHHOTO
TOKA OT YCIOBUH €0 BOSHUKHOBCHHUS.

4. DyexTporeHepaTop MoCcTOSHHOTO TOKA.

Jlabopamopnsle pabomel u onvimol.

1. OmpITBl  TO  WCCICOOBAHUIO  SBJICHUS
ANEKTPOMArHUTHON WHAYKITUH: UCCIICIOBAHNE
W3MCHCHHWI  3HAYCHHWS W  HAIPaBICHUS
WHAYKITMOHHOTO TOKA.

HpOBeI[eHI/Ie COBMCCTHO C II€AAroroM OIIBITOB IIO HCCICIOBAHUIO SBJICHUA 3J'IeKTpOMaFHPITHOI71
HHAYKOHU: UCCIICAOBAHNE W3MEHEHHM 3HAYEHUS U HalpaBJICHUA HHAYKIITUOHHOT'O TOKa

Pe3zepBHoe Bpems (3 u)




9 KJIACC (102 u)

TemaTuueckmii OcHoBHOe coiep:kaHHe OcHoOBHBIE BUABI AeSITEILHOCTH YYaIUXCS
010K, TEMA (Ha ypoBHe y4eOHBIX JelicTBHIT)
Paznen 8. Mexanuueckue sijaenns (40 1)
Mexanundeckoe Mexanuueckoe JBW)KeHHE. MarepranbHas | AHalK3 ¢ IIOMOIIBIO Melarora 1 00CyKAeHHE Pa3IMYHbIX TPUMEPOB MEXaHHYECKOTO JABUIKCHUSI.
JABHKEHUE touka. Cucrema orcuéra. OtHOcUTenbHOCTH | OOCYXkIEHHE COBMECTHO C [IEJarOroM IpaHuIl IPUMEHUMOCTH MOJENHN «MaTepHabHas TOUKay.

U COCOObI ero
onucanus (10 4)

MEXaHHYECKOro  JIBIDKEHHs.  PaBHOMepHOe
NPSIMOJIMHENHOE JABWXXEHUE. HepasrnomepHoe
npsimonunetinoe  Osudcenue.  CpenHss — u
M2HOBEHHAs cKopocms mena npu
HEpasHOMEPHOM OBUIICEHUU.

Yckopenue. Pasnoycxopennoe
NpAMONUHelIHOe osuoicenue. CBobOogHOE

nmanenue. Onvimol I anunes.
Pasnomeproe Osudicenue no OKpY’CHOCMU.
IHepuoo u uacmoma obpawenus. Jluneinas u
yenoeas ckopocmu. Llenmpocmpemumenvroe
ycKopeHue.
JHemoncmpayuu
1. HaOmroneHne MeXaHM4eCKOro JIBHIKEHUS
Tella OTHOCUTENBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHe MyTel ¥ TPAeKTOPUH JIBHKEHUS
OIHOTO ¥ TOTO >KE€ Tejlla OTHOCHTEIbHO
Pa3HBIX TEJ OTCUETA.

3. Bmepenrie  CKOPOCTH M YCKOpEHUS
MPSIMOJIMHEHHOTO IBHKCHUS.

4, UccnegoBanue MIPU3HAKOB
PaBHOYCKOPEHHOTO IBUKEHUSI.

5. HaGmonenue JIBHOKEHHS Tena 110
OKPY>KHOCTH.

6. HaGmronenne MeXaHHYECKHUX  SIBJICHHUIA,
MPOUCXOMAMINX B  CHCTEeME  OTcuéra
«Tenexxkay mnpu €€ paBHOMEPHOM U
YCKOPEHHOM  JIBUKEHUU  OTHOCHUTEIHHO

kabuHera GpU3NKH.

Omnucanue mocne OOCY)KAEHHS C IeJaroroM MEXaHHYEeCKOro IBIKEHHS pa3IMYHbIMHU CIIOCOOaMH
(ypaBHeHue, TabauLa, rpaduK).

AHanu3 TOA PYKOBOJCTBOM II€farora >KU3HEHHBIX
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JIBHKCHUSI.
Habnronenne MeXaHU4ECKOTro IBIKEHHS TeJla OTHOCUTEIBHO Pa3HbIX Tl OTCYETA.

CpaBHeHHe TyTell U TpacKTOpuUil IBM)KEHHUS C ONOPOM Ha TEXHOJIOTUYECKYIO KapTy IO/ PYKOBOJCTBOM
He[arora OJJHOTO M TOTO K€ TeJIa OTHOCUTENBHO PA3HBIX TEI OTCUETA.

AHanu3 ¢ MOMOIIBIO TIefarora Tekcra ['anuest 00 OTHOCHTEHHOCTH JBIIKEHUS; BHITIOJIHCHNE 3aaHUH
IO TEKCTY (CMBICIIOBOE UTEHHE).

[Mpocreiimme BEIYUCICHUS 110 00pasIly CpeHel CKOPOCTH CKOJIbKEHHSI OpycKa WIIN IBM)KEHHS IIaprKa
10 HAKJIOHHOM TJIOCKOCTH.

Ananuz 1 00CYXIeHHE C OTIOPOH Ha TEXHOJOTMYECKYIO KapTy MOJ| PYKOBOJICTBOM Ie/iarora croco0oB
NPUOIKEHHOTO ONPEIeNIeHNs] MTHOBEHHOW CKOPOCTH.

OmnpeneneHune NOcie pacCcy IeHHs C MEeAaroroM Mo cXeMe CKOPOCTH PaBHOMEPHOTO IBM)KEHHS (IIaprKa
B JKUJIKOCTH, MOJIEITH DJIEKTPUUECKOTO aBTOMOOWIIS | T. I1.).

OmnpeneneHne COBMECTHO C IMEAaroroM ITyTH, MPOWJEHHOTO 3a JaHHBIA MPOMEXYTOK BpPEMEHH, W
CKOPOCTH TeJa [0 Tpa(uKy 3aBUCHMOCTH ITyTH PAaBHOMEPHOTO JBMKEHHS OT BPEMEHH.
HauanpHble TpeAcTaBieHHe O NPUHLOUNAX JEHCTBHA IPHOOPOB, HM3MEPSIOLINX
(ctiumomMeTpoB).

[pocreiimue BbruucieHUs] O 00pa3ly MyTH U CKOPOCTH IMpPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JIBIKCHUH Tela.

OmnpezenieHne COBMECTHO C IEAAroroM NPOHASHHOTO IIyTH M YCKOPEHUS IBM)KEHUS Tena Mo rpaduxy
3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO ABUKEHUS Tela OT BPEMEHH.
OmnpeneneHne ¢ MOMOIIBIO MElarora yCKOPEHusI Tea IpH paBHOYCKOPEHHOM JIBI)KCHHUH 110 HAKJIOHHON
IUTOCKOCTH.

M3mepeHne mo cxeMme IOcie pacCyXIEHHs C IeJaroromM Meproja W 4YacTOThl OOpallleHus! Tena II0
OKPY>KHOCTH.

Omnpenenenne HaXOXKAEHHS TMOJ| PYKOBOACTBOM IIe[arora CKOPOCTH PaBHOMEPHOTO JBWKEHHUS Teia
10 OKPYKHOCTH.

CUTyallMi{, B KOTOPBIX MpPOSBIISAETCA

CKOPOCTb




Jlabopamopnsie pabomsl u onvimol.

1. OmpeneneHue  CpelHEH  CKOPOCTH
CKOJIbXKCHUSL OpycKa WU JBYOKCHHS
[IapyuKa no HakJIOHHOH ITOCKOCTH.

2. OmnpeneneHue YCKOpPEHHUsS Tena Ipu
PaBHOYCKOPEHHOM  JBIDKCHHH  IIO
HAKJIOHHOM TJIOCKOCTH.

3. HccnenoBanue 3aBUCHMOCTH IYTH OT
BPEMEHH TPH  PaBHOYCKOPEHHOM
JBIDKCHUM 0€3 HaYaIbHONH CKOPOCTH.

Pemenne THMOBBIX pacué€THBIX 3aiau B 1—2 NEWCTBHS C OMOPOH HA aNrOpUTM, MPEABAPUTEIHHO
pa3o0OpaHHBIl COBMECTHO C TMEJaroroM Ha OMpenefieHHe KHHEMATHYSCKUX —XapaKTEePUCTHK
MEXaHHYECKOTO JBUKCHUS PA3IMYHBIX BHJIOB.

Pacnio3naBanue v mpuOIIKEHHOE OIHCAHKE 10 00pa3Ily Hocie 00CYKICHHS C IIEaroroM pas3iInyHbIX
BUJIOB MEXaHMYECKOTO JBM)KCHHUSI B TPHPOJC M TEXHHWKE (HAa MpUMepax CBOOOTHO MaarolluX Ted,
JIBHYKEHHUS KMBOTHBIX, HEOSCHBIX TEJI, TPAHCIIOPTHBIX CPENICTB U JIp.).

B3aumopeiicrBue
Tea (20 v)

IlepBbiii 3akoH Herorona. Brtopoli 3akoH
Herorona. Tperuit 3akoH HbrotoHa. [lpunyun
cynepno3uyuu CuJ.

Cuna ynpyeocmu. 3akon I'yka. Cuna mpenus:
CUNIA MPEHUsT CKOTbIHCEHUSA, CULA MPeHUs NOKOS,
Opyaue 8U0bl MpeHus.

Cuna TSDKECTH W 3aKOH  BCEMHPHOTO
TATOTCHUS. YCKOpPEHHE CBOOOTHOTO NAaIeHHS.
Jeuoicenue naanem eoxkpye Coanya (MC).
Ilepsas kocmuueckas ckopocms. Hesecomocmo
U nepezpysKu.

PaBHOBecue MaTepHaIbHOMI TOYKHU.
Abconromno  meépdoe  meno.  Pasnogecue
meépooeo  mena ¢ 3aKPeniéHHOU  OCblo
eépawerusi. MOMEHT cuiibl. [{enmp msdcecmu.

Jemoncmpayuu

1. 3aBUCHMOCTh YCKOpPEHHS Tela OT MAacChl

Tena U JEMCTBYIOLIEH Ha HErO CUIIBI.
2. HaGmonenne  paBeHCTBA  CHII
B3aUMOJEUCTBUH TEI.

3. 3smenenne Beca Tena NpPH YCKOPEHHOM
JIBIDKEHUH.

JlaGopaTopHbie padoThI U ONBITHI.

1. UccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHUS

pu

CKOJBXKEHHS OT CHJIBl  HOPMAaJIbHOTO
JIaBJICHHSI.
2. Onpenenenne  kod(hdHIMEHTa  TPEHUS
CKOJIbYKCHHS.

3. OmpeneneHue XECTKOCTH MPYKUHBI.

Habnronenue u o0cyXIeHHEe COBMECTHO C MEJAroroM OIBITOB C IBH)KCHHEM Tella IIPU YMEHBIICHUH
BIIMSIHUSI JPYTUX TeJ, IPENATCTBYIOIUX JABH)KEHHUIO.

AHanu3 Mo cxeme Iocle PacCy)KICHUS ¢ IenaroroM Tekcra ['amuies ¢ OMMCaHMEM MBICIEHHOTO
9KCIEPUMEHTa, 0OOCHOBBIBAIOILEIO 3aKOH HMHEPIMM; BBIMOJHEHUE 3aJaHUM 10 TEKCTy (CMBICIOBOE
YTEeHUE).

O6cyxaeHne noj pyKoBOACTBOM II€AArora BO3MOKHOCTH BBITTOJHEHHSI 3aKOHA MHEPIIUH B PA3INIHBIX
CHUCTEMaxX OTCUETA.

HaGmonenne u oOcyXaeHHEe COBMECTHO C MEJAaroroM MEXaHWYECKHX SIBJICHUH, MPOUCXOISIINX B
cucreMe orcuéTa «Tenexka» Ipu e€ paBHO-MEPHOM U YCKOPEHHOM JBHKEHUH OTHOCHTEIHHO KaOMHETa
(hu3HKH.

JleficTBUS ¢ BEKTOpaMHM CHJI: BBITIOJIHEHNE 33aHIH MO CIIOKEHHIO 1 BBIYUTAHUIO BEKTOPOB.
HaGmionenne 3a MpOBEJEHHWEM OIBITOB, JIEMOHCTPUPYIOIIMX 3aBUCHMOCTh YCKOPEHHS Tena OT
MPUIIOKEHHOMN K HEMY CHJIBI M MACCBI TeTa.

AHanu3 n 00BsICHEHHE C ONOPOil Ha TEXHOJIOTHYECKYIO KapTy MOJI PyKOBOJCTBOM MeJiarora siBIICHUH ¢
HCMOJIb30BaHUEM BTOPOTro 3akoHa HeioTOHA.

Pemmenne TUNOBBIX pacy€THBIX 3agad B |—72 NeiCTBUS C OMOpOM Ha alrOpUTM, IMpeaBapUTEIHHO
pa3o0paHHBIl COBMECTHO C IIEJaroroM C MCIOJNb30BaHMEM BTOpOro 3akoHa HbploToHa U mpasuia
CJIOKEHUS CHUIL

OmnpeneneHue COBMECTHO C IIE1aroroM >KECTKOCTH MPY>KUHBI.

AHanu3 cuTyaluii ¢ Oropol Ha TEXHOJOTMYECKYIO KapTy IOJ] pPyKOBOJCTBOM II€arora, B KOTOPBIX
HaOJI0IAlOTCS YIIpYTHe NeopMaliii, U UX OOBSICHEHHE C CIOJIb30BaHHEM 3aKoHa ['yka.

Pemenne TUNOBBIX pacy€THBIX 3amad B |—2 NeicTBUS C OMOpOH Ha alrOpUTM, IMpeaBapUTEIHHO
pa300paHHBII COBMECTHO C MIEJAaroroM ¢ MCHOIb30BaHNEM 3aKoHa ['yka.

HccenenoBanue py MOMOIIIH MEIarora 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO
nasnenusi. COBMECTHOE 00CYX/I€HHE PE3YNbTaTOB NCCIEIOBAHMS.

Omnpenenenne Mo KOHTPOJIEM IIEAArora ¢ OIopoi Ha KOHCHEKT K03 UIeHTa TPEHUs CKOIbKeHNUS.
W3mepeHnne ¢ MOMOIIBIO TTEAArora CHIIbl TPEHHUS ITOKOSI.

Pemenne THMOBBIX pacu€THBIX 3amad B 1—2 AEHCTBHSA C OMOPOW HA alNTOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIN COBMECTHO C MEJaroroM ¢ MCHOIb30BaHNEM (DOPMYITBI ISl CHITBI TPEHHUS CKOJTb)KEHHS.




AHanu3 mo cxeMe IOocle PacCyKACHUs Iefarora O ABWKEHHUU TeNl TONBKO IOJ JNEHCTBHEM CHIIBI
TSXKECTH — cBOOOTHOTO MaIeHus.
OOBsicHEHHE T10]] PyKOBOJICTBOM I1€J]arora He3aBUCUMOCTH YCKOPEHHS CBOOOIHOTO MaZIeHHs! OT MacChl
Tena.

Or11eHKa COBMECTHO C TIEIarOroM BEJTMYHMHBI CHITBI TATOTCHUS, ICHCTRYIONICH MEXTY IBYMS TeJIaMH (IJIs
Pa3HBIX Macc).

AnHanmu3 ¢ Omopol Ha JUNAKTUYECKHN MaTepuasl JBHXKCHUS HEOCCHBIX TE MOJ JEHCTBHEM CHJIBI
TATOTCHUS (C UCIOJIB30BAHUEM JOMOJHUTEIBHBIX HCTOYHUKOB HH(OpMAIIHHT).

Pemenne TUMOBBIX pacu€THBIX 3amady B 1—2 JEWCTBUSA C OMOPOW HAa ajJrOPUTM, MPEABAPUTEIHLHO
pa3o0paHHbINl COBMECTHO C IENAroroM C MCIOJIb30BAHUEM 3aKOHA BCEMHUPHOT'O TATOTEHHS 1 POPMYITbI
JUISL pacd€ra CUJIbl TSXKECTH.

HaGimonenme u o0CcyxaeHue ¢ oMOIIBIO IIeJIarora OIbITOB IT0 N3MEHEHHIO Beca Tella IPU YCKOPEHHOM
JIBHYKEHUH.

AHanu3 ¢ MoMoILbIO Nearora ycaoBUil BOSHUKHOBEHUSI HEBECOMOCTH U MEPETPY3KH.

Pemienre TUMOBBIX pacdy€THBIX 3afad B 1—2 [IEHCTBUS C OMOPOM Ha AITOPUTM, IPEIBAPUTEIHHO
pa3oOpaHHBII COBMECTHO C MIEIaroroM Ha OIpe/elICHNe Beca Tejla B Pa3IMYHbIX YCIOBHUSIX.

Ananu3 ¢ onopoil Ha TEXHOJIOTUYECKYIO KapTy MOJA PYKOBOACTBOM I€farora Cui, JEHCTBYIOIIUX Ha
TeJNo, MOKOSIIeecs Ha OTope.

OnpezeneHre ¢ TOMOIIBIO NeAarora eHTpa TSHKECTH Pa3IndHbIX Tedl.




3aKoHBI
COXpaHeHus
(10 9)

Nmnynee  Tenma.  Msmenenue — umnyivca.
HUmnynoc cunvi. 3aKOH COXpaHEHUS] HMMITYIIbCA.
PeaxtusHoe nBmxenue (MC).

Mexanndeckas padoTa u MomHocTh. PaboTa
CHJl TSDKeCTH, ympyeocmu, mpenusi. Cesa3b
oHepeuu u pabomsl. [loTeHIMAIbHAS DHEPTHS
Tena, IMOJHATOTO HaJ IOBEPXHOCTBIO 3EMIIH.
Ilomenyuanvuas sHepeusi COHCAMOU NPYHCUHDL.
Kunernueckas SHEprusl. Teopema o
KuHemuueckou OHepeuu. 3aKOH COXPaHEHHUS
MEXaHUYECKOH SHEPTUH.

Hemoncmpayuu
1. Tlepemaya wMITynbCca NP B3aMMOACHCTBHU

Tell.

2. TlpeobpaszoBanus
B3aUMOJICHICTBUH TEI.

3. CoxpaHeHWe WMIyIbCa MPH HEYIPYTOM
B3aUMO/JICHCTBUH.

4. CoxpaHeHHE WMITyJIbca IpH aOCOIIOTHO

YIIPYTOM B3aHMO/ICHCTBHH.

HaGironenme peakTHBHOTO JIBMKEHUSI.

CoxpaHeHHE MEXaHWYECKOH SHEPrHH IMPHU

CBOOO/IHOM TaJICHUH.

7. CoxpaHeHHE MEXaHMYCCKOW 3HEPTHH MpHU
JBUXXCHUU TEJ1a IO HCﬁCTBHCM pr)KI/IHI)I.

Jlabopamopnuvie padbomoul u onvimol.

1. Omnpenenenue paOOTHI CHJIBI TPEHUS TPH
PaBHOMEpPHOM  JBIDKEHMHM  Tela IO
TOPU30HTATLHON TTOBEPXHOCTH.

2. Ormpenenenrie pabOTHI CHIIBI YIIPYTOCTH MIPH
noapéMe rpy3a C HCITOJIE30BaHIEM
HETIOIBYDKHOTO M ITOJIBUXKHOTO OJIOKOB.

3. HM3yueHue 3aKkOHa COXpaHEHHS YHEPTHH.

OHEPIrun apu

oo

Habiofenue u 00CyX/IeHHE C MIOMOIIBIO MEIarora OMbITOB, JEMOHCTPUPYIOIIHMX TMEPeaaYy UMITyIbca
MPU B3aUMOJIEHCTBUH TN, 3aKOH COXPAHEHHs HMMITYJIbCa MPU aOCONIOTHO YIPYrOM M HEYIPYroM
B3aUMOJCICTBUU TEN.

HabitoieHre AeMOHCTpAI|K e1arora CUTyaluii B OKPYKAIOIIEi KM3HU C UCIONb30BaHHEM 3aKOHA
COXpaHEHHs UMITYJIbCA.

Pacrio3sHaBanue ¢ OMOpPOH Ha TEXHOJOTMYECKYIO KapTy IOA PYKOBOJACTBOM I€Aarora SBICHHS
PEaKTUBHOTO JABMXEHHsI B IpUpo/ie U TexHuke (MC — Ouosorus).

[IpuMeHeHHEe COBMECTHO C IMEJaroroM 3aKOHA COXPAHEHHsS HMMITyJbca s pacuéra pe3ysbTaToB
B3aUMOAEHCTBUsSL Ten (Ha MpHuMepaXx HEYNpYroro B3aUMOJAEHCTBUS, YIPYroro LEHTPaIbHOTO
B3aHMO-}1€ﬁCTBHﬂ llByX OAWHAKOBBIX TCJI, OTHO U3 KOTOp])IX HeHO}I-BI/I)KHO).

Perienne THNOBBIX pacyETHBIX 3a4a4 B 2—3 JEHUCTBUS C OMOPOM HA ajirOPHUTM, MPEABAPUTEIHHO
pa300paHHbIil COBMECTHO C MEIAroroM ¢ UCIOIb30BAHUEM 3aKOHA COXPAHEHUS UMITYIIbCa.
Ormnpenenenne ¢ ONOPOi Ha JUAAKTHYSCKUN MaTepran padOThl CUIIbI YIPYTOCTH MPH MOABbEME Ipy3a
C UCIIOJIL30BAHUEM HEMOABUKHOIO U MOIBUKHOIO OJIOKOB.

W3mepeHue COBMECTHO C TIEaroroM MOIHOCTH.

W3mepen#e ¢ MOMOIIBIO Meaarora oTeHI[HATbHOM YHEPTHUH YIIPYTo Je(hOPMHUPOBAHHON TPy KUHBI.
W3mepeHre COBMECTHO C TIeJaroroM KMHETUIECKOW SHEPTUH Telia MO JJTHHE TOPMO3HOTO ITyTH.
HabGmiofenne 3a 5KCIIEPUMEHTATIBHBIM CPaBHEHHEM HW3MEHEHHS IOTEHIMATbHOW M KMHETHYECKON
SHEPrHii Teja MPH JBMKEHUH 10 HAKJIOHHOM MJIOCKOCTH.

HaGiofienne 3a 3KCIIEpUMEHTAIBHOM MPOBEPKON 3aKOHA COXPAHEHHsS MEXaHMYECKOW SHEPTUH IMPH
cBOOOIHOM IaJI€HUH.

[lprMeHeHHE HA HAyaJbHOM YPOBHE, C OMOPOW Ha JWAAKTHUECKMH Marepuaia 3aKOHa COXpaHEHHs
MEXAHUYIECKOU SHEPTUH [T pacuéra MOTEHIIMATBHON U KHHETHUECKOM SHEPIHiA Tea.

PeireHrie THUMOBBIX PacUETHBIX 3a7ad4 B 1—2 AeHCTBHsI C OMOPOM HA alrOpUTM, MpPEABAPUTEIHHO
pa3o0paHHBIil COBMECTHO C IIEArOroM C MCIHOJIb30BAaHHEM 3aKOHA COXPAHEHUS MEXAaHUYECKON YHEPTHH.




Pazaen 9. MexaHuveckue Kojiedanusi 1 BOJIHbI (15 )

Mexannyeckue
KoJiedanus (7 4)

Konebatenbnoe  nBuwxenne.  OCHOBHBIE
XapaKTEPUCTUKK KOJCOaHUN: TIEPUOJ], YacTOTa,
amIuuTyna. Mamemamuueckuii u NpYyHCUHHBIL

masmuuxu.  Ilpespawenue  snepeuu  npu
KonebamenbHOM O8UNCEHUU.
3aryxatomue KojeOaHWs. BbIHYXIeHHbIE
konebanus. Pesonanc.
Jemoncmpayuu®
1. Habmonenne  xonmebaHmii  Tenm  mof
JIEWCTBUEM  CWJIBI  TSDKECTH W CHUIBI
YIIPYTOCTH.
2. HaGmonenue kosebaHuii rpy3a Ha HUTH U
Ha IIpYy>KHUHE.
3. HaGmonieHne BBIHYXJICHHBIX KOJEOaHUH U
pe3oHaHca.
Jlabopamopnsie pabomsl u onvimol.
1. Onpenenenne  4acToTbl HM  IMepuoja

KoJIeOaHUH MaTeMaTHYeCKOro MasTHUKA.

2. OnpeneneHne  4YacTOThl W TepHoza
KoJeOaHWH TPYKHHHOTO MAasTHHKA (WId
AIEKTPOHHAS IEMOHCTPAIIHS).

3. UccnenoBaHue  3aBUCUMOCTH  IIEpHOAA
KoJIeOaHHH TTO/IBEIIEHHOTO K HUTH TPpy3a OT
JUTNHBI HATH.

4. VccnenoBaHne  3aBHCHMOCTH  MEpHOAA
KoJIeOaHUH MPY)KMHHOTO MAsTHHUKA OT

Maccel  rpy3a  (MaMm  DJEeKTpOHHas
JIEMOHCTpaus).
5. IlpoBepka  HE3aBUCHMOCTH  IIepHOJA

KoJeOaHUl Tpy3a, MOABEIICHHOTO K HHTH,
OT MAacchl Ipysa.
6. OIBITHI, IEMOHCTPUPYIONIUE 3aBUCHMOCTh

nepuoja KoJIcOaHMHA MPYXUHHOTO
MasTHHKa OT MAacChl Tpy3a M KECTKOCTH
TIPY>KUHBL.

7. 3mepenue YCKOPEHHUsI CBOOOIHOTO
MaJIeHUs (v 3JIEKTPOHHAS

JIEMOHCTPAIIHS).

HaGmonenue xoneGaHuii moj neliCTBUEM CHJI TSDKECTH M YIPYTOCTH M OOHapyKeHHE MpPH HOMOIIN
neiarora NOAOOHBIX KOJIEOAaHUH B OKPYXKAIOLIEM MHpE.

AHanmm3 COBMECTHO ¢ IearoroM KojiebaHuii Tpy3a Ha HUTH 1 Ha IpyxuHe. OnpeaereHue Mo aropuTMy
YacTOTHI KOJIeOAHNI MaTeMaTH4ecKoro M MPYKHHHOTO MasTHUKOB.

Habnronenue u 00bsiCHEHHE € IIOMOLIBIO NIEJarora siBJICHHsT PEe30HaHCA.

HccnenoBanue ¢ OMOpoOH Ha alrOpHTM, MPEABAPUTENBHO Pa30OpaHHBIN COBMECTHO C IENarorom,
3aBUCHMOCTH TIEpHO/1a KOIeOaH!i TIOABEIIEHHOTO K HUTH I'Py3a OT JUTHHBI HUTH.

ITpoBepka ¢ o1opoii Ha TEXHOJIIOTHYECKYIO KapTy 1Ol pPyKOBOJICTBOM II€Z[arora He3aBUCUMOCTH TIEPHO/IA
KoJIeOaHMi Tpy3a, IMOJIBEIICHHOTO K JICHTE, OT MacChl Ipy3a.

HaGimonenue n o6cyxaeHne oA pyKOBOACTBOM II€Jarora OIbITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD
neprosa KojaeOaHui MpyXKMHHOTO MasiTHUKA OT MaccChl IPpy3a U KECTKOCTH MPYKHUHBI.

[MprMeHeHne ¢ TOMOIIBIO TIeJjarora MaTeMaTHIeCKOro ¥ NPYXHHHOTO MasiTHUKOB B Ka4eCTBE MOJIEINICH
JUTSL OTTCAaHMS KOJIeOaHUH B OKPY>KarOIIEM MUDE.

Pemmenne THNOBBIX pacdyETHBIX 3agad B 1—2 NEHCTBUS C OMOpOH Ha ajrOpHUTM, MPEIBAPUTEIIHLHO
pa3oOpaHHBIN COBMECTHO C I1€/IaroroM, CBSI3aHHBIX C BBIUYMCIICHUEM MM OIIEHKOW YacTOTHI (TIlepruoja)
KosieOaHui




Mexannueckue
BOJIHBI. 3BYK
(84)

Mexanuueckue BOJIHEI. CaoiicTBa
MeXaHHYECKUX BOJIH. IIpooonvuvie u
nonepeunvle 60HbL. [[IUna 80aHbl U CKOPOCMb €€
pacnpocmpanenus. Mexanuueckue 601HbL 8
meépoom mene, ceticmuyeckue 60Hbl (MC).

3ByK. [ pomkocmv 36yKa U 6blCOMA MOHA.
Ompaoicenue 38yxa. Ungpassyk u yiompaszeyx.

Hemoncmpayuu?

1. PacmpocrpaHenue
MOTEPEYHBIX BOJIH.

2. HaGmionenue 3aBUCHMOCTH BBICOTHI 3BYKa
OT YacTOTHI.

3. AKycTHYecKuil pe3oHaHC.

MMPOJAOJbHBIX u

OOHapy>XEeHUE U aHATH3 ¢ TIOMOIIBIO MTEarora BOJHOBBIX SBJICHUI B OKPY)KAIOIIEM MHpE.
HaOnromenne COBMECTHO € TEAAaroroM paclpOCTPAHEHUS MPOJOJIBHBIX M TIOMEPEYHBIX BOJH (Ha
MOJICNN) 1 00OHAPYKCHUE aHAJIOTHYHBIX BUJIOB BOJIH B IIPUPOJIE (3BYK, BOJSTHBIC BOJHEI).

Brruncnenne B 1—2 neiicTBUS ¢ ONOPOI Ha AJITOPHUTM, TPEIBAPUTEIHLHO Pa300paHHBIN COBMECTHO C
MeJIaroroM JUTMHBI BOJIHBI M CKOPOCTH PacTpOCTPAHEHUsI 3ByKOBBIX BOJIH.

HaOnromenue 3a SKCIEpPUMEHTATBHBIM OMPENCICHUEM TPAHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
KOJIeOaHHH.

HabmoieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM YHCIIE C MCIIOJIB30BAHNEM MY3bIKAIbHBIX
HUHCTPYMEHTOB).

HabmoneHne u 00bsiCHEHHE C TOMOIIBIO Mearora sSiBIeHHs aKyCTHYECKOTo pe30-HaHca.

UreHne COBMECTHO C IEJarOTOM OPUTHHAJIBLHOTO TEKCTA, MOCBAIIEHHOTO MCIIOJIb30BaHHUIO 3ByKa (MU
YIABTPa3ByKa) B TEXHUKE (IXOJIOKAIHS, YABTPA3BYK B MEIUIIMHE U Jp.); BEITIOTHEHUE 33JaHUN 110 TEKCTY
(CMBICTIOBOE YTEHUE)

Pasnen 10. Di1eKTpoOMarHuTHoOe MoJie U 3J1eKTPOMArHUTHBIE BOJIHBI (8 1)

DJIeKTPOMArHUT
Hoe 110J1e

M YJIEKTPOMArHu
THBIE BOJIHBI

@w)

ONeKTpOMarHUuTHOE nosne.
OJIeKTpOMarHUTHBIE BOJTHBI. Ceoticmsa
NEKMPOMASHUTNHBIX 60H. Ulxana
NEKMPOMACHUMHBIX ~ 8OTH.  Hcnonv3osanue

INEKMPOMASHUMHBIX 80JIH OJisL COMOBOL CEA3U.
DJIeKTpOMAarHUTHAs mpupoja CcBeTa.
CxopocTh cBeTa. BorHOBBIE CBOICTBA CBETA.
JMemoncmpayuu?
1. CBoiicTBa 3IIEKTPOMAarHUTHEIX BOJTH.
2. BomHOBEIEC CBOWICTBA CBETA.
Jlabopamopnuvie pabomoul u onvimol.
1.3yueHne CBOHCTB  BIIEKTPOMATrHUTHEIX
BOJTH C ITOMOIIIBIO MOOWIILHOTO TeJedoHa.

[MocTpoeHne MPOCTBHIX pacCyXAECHUH Ha OCHOBE ITOATOTOBJICHHBIX BBIPAXEHUH, 0OOCHOBBIBAIOLINX
B3aHMOCBSI3b AJIEKTPUIECKOTO ¥ MarHUTHOTO TIOJISH.

Habnronenue 3a 3KCIIepUMEHTATIBHBIM W3yYE€HUEM CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH (B TOM 4YHCIIE C
MOMOIIBIO MOOHMIIBHOTO Tene(oHa).

AHanm3 ¢ MOMOUIBIO TIeAarora peHTTeHOBCKMX CHUMKOB YeJIOBEYESCKOTO OPraHu3Ma.

AHaII3 COBMECTHO C MEaroroM TeKCTOB, OIMCHIBAFOLIMX IPOSBICHHUS JICKTPOMArHUTHOTO H3ITyYCHUS
B IIPUPOJIC: KUBBIE OPTAHU3MEBI, H3ITyICHUsI HEOSCHBIX Tel (CMBICIIOBOE YTCHHE).

PacrnioznaBanve n aHamu3 pa3MTUYHBIX TPUMEHEHNH JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE C OMTOPOH Ha
TEXHOJIOTHYECKYIO KapTy IT0]T pyKOBOJCTBOM IT€/1arora.

Pemenne THNOBBIX pacdETHBIX 3agad B 1—2 NEHCTBUS C OMOpOH Ha ajlrOpHUTM, NMPEABAPUTEIHHO
pa3o0paHHBIN COBMECTHO C IIEIarOTOM C MCHOJIb30BaHNEM (OPMYIT JUI CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJTMHBI BOJIHBI M YaCTOTHI CBETA.




Pa3znen 11. CBetoBble siBiaeHusn (15 4)

3aKkoHBI
pacnpocTpanenn
s1 cBeTa (6 4)

JlyueBast monenb cBera. Mcrounuku caerta.
Ipsimonunelinoe  pacnpocmpanenue  ceemd.
3ammenus Connya u Jlyner. OTpakeHue CBeETa.
ITnockoe 3eprano. 3axon ompasicenust céema.
[Ipenomnenue cBera. 3aKOH MPEIOMIICHUS
cBera. [lonnoe 6nympennee ompagicenue ceema.
Hcnonv3oeanue noino2o HympeHne2o
OmMpasicenuss 8 ONMUYECKUX C8EMOBOOAX.

Jemoncmpayuu?

1. [IpsmonuHeHHOE paclpoCTpaHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. [Monyuenne w300pakeHUH B IUIOCKOM,

BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. IlpenomMieHue cBera.

5. Onruueckuii CBETOBOI.

Jlabopamopusie pabomoul u onvimol.

1. UccienoBanue 3aBHCUMOCTH yraa
OTpaXEHHSI CBETOBOTO Jy4a OT yIia
MMaJeHus.

2. I3yyeHne XapaKTepPUCTHK H300paKeHUs
MIPEAMeETa B INTOCKOM 3epKale.

3. UccnenoBanue 3aBHCUMOCTH yria
IPEIOMIICHUSI CBETOBOTO Jyda OT YyIva
HaJeHNs Ha TPaHULE «BO3AYX—CTEKJION.

HaGmtonieHne OmbITOB, JEMOHCTPHPYIOIINX SBIEHHUE TPSIMOJMHEHHOTO PpaclpoOCTPaHEHUs CBETa
(BO3HUKHOBEHHE TEHH U MOIYTEHH), U UX HHTEPIPETAINSA C HCIIOIb30BAHUEM MOHSITHS CBETOBOTO JIyda.
OOBsicHEHNEe W MOJIEITMPOBAHNE TIOCIE PACCYXJCHHUS C MEaroroM 10 CXeMe COJIHEYHOTO M JIyHHOTO
3aTMEHH.

HccnenoBanue ¢ onopoit Ha TEXHOJIOTHYECKYIO KapTy MOJ pyKOBOICTBOM II€arora 3aBUCUMOCTH yIia
OTpa)KEHMsI CBETOBOTO JIy4a OT yIJia NaJleHHs.

M3yueHne ¢ MOMOIIBIO Me/larora CBOWCTB N300paKeHHS B TNIOCKOM 3epKaJle.

HabmoeHne n 00bICHEHHE COBMECTHO C ITE€AaroroM OIBITOB IO MOJIyYEHHIO H300payKeHHU T B BOTHYTOM
U BBIIYKJIOM 3epKaiiax. HabmrogeHue n o0bsICHeHHE [I0CIIe PacCyKISHUS C IIEAaroroM 10 CXeMe OIBITOB
[0 MPEJIOMJICHUIO CBETA Ha IPAHUIIEC PA3IMYHBIX CPEl, B TOM YHUCIE ONBITOB C MOJHBIM BHYTPEHHUM
OTpaXEHHUEM.

HccnenoBanue moj pyKOBOACTBOM II€flarora 3aBHCHMOCTH yIVIa TIPEIOMJIEHHsI OT Yria MNajeHHs
CBETOBOTO JIy4a Ha TPAaHUILE «BO3LYX—CTEKIIO».

PacriosHaBaHME ¢ MOMOINBIO MEAArora SIBICHUN OTPaKCHUS M IPETOMIIEHHS CBETa B IIOBCEAHEBHOU
JKHU3HU. AHANMU3 U O0BSICHEHHE COBMECTHO C IIEJaroroM sIBJICHHs ONTHYECKOTO MUpPaXKa.

Pemenne THUMOBBIX pacu€THBIX 3amad B 1—2 AEHCTBHSA C OMOPOW HA alNTOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIN COBMECTHO C MEIar0TOM C MCIOJIb30BAaHHEM 3aKOHOB OTPA)KEHHUS M IIPEIOMIICHHS CBETA.

JIuH3bI
U ONTHYEeCKHE
npudopsl (6 1)

JInnza. Xopn mydedt B nmH3e. Onmuueckas
cucmema  omoannapama,  MUKpOCKONnd U
meneckona (MC). [Inaz xak onmuueckas
cucmema. Bauzopykocms u 0anbHo30pKoCHIb.

Hemoncmpayuu?

1. Xon mydeit B cobuparorieii JTrH3e.

2. Xop Jty4elt B pacCenBaroIIeH JIHH3E.

3. [lonyyenue W300paKeHUIT C ITOMOIIBIO

JIVH3.
4. TpuHImn EefCTBUS
MUKPOCKOIIA M TEJIECKOIIa.
5. Mopens rinasa.

(dhoToanmapara,

[MosryueHne 1o KOHTPOJIEM Ie1arora n300paKeHUH ¢ MOMOIIBIO COOMPAIOIIEH N pacCenBarOIIESH JIMH3.
Omnpenenenne ¢ ONOpoit Ha AITOPUTM Pa3pabOTaHHOTO COBMECTHO C MeIaroroM (JOKYCHOTO PacCTOSHUS
Y ONTUYECKOW CHIIBI COOMPArOIIEeH JIMH3HI.

AHann3 COBMECTHO C IT€IaroroM yCTPOWCTBA 1 IMTPHUHIIHIIA ASHCTBUS HEKOTOPBIX ONTHIECKHX TIPHOOPOB:
(horoanmapara, MuKpockora, teneckorna (MC — Ononorus, acTpOHOMUS).

AHanm3 ¢ onopoii Ha TEXHOJIOTHYECKYIO KapTy 1101 PYKOBOJICTBOM IeJlarora siBIIeHHH OJIM30pyKOCTH U
JIATIbHO30PKOCTH, TIPHHIIHIA JIeWcTBUsl 04koB (MC — Ounomorus).




Jlabopamopnsie pabomsl u onvimol.

1. [lonydenne wn300pakeHUI C TOMOUIBIO
COOHMpAIOIICH JIMH3HI.

2. Onpenenenue (GOKYCHOTO pPacCTOSHUSA U
OINTHYECKO# CHITBI COOUpATOIIEH JTUH3BI (HITH
AJIEKTPOHHAS IEMOHCTPALIHS).

Paznoxxenune
0es10ro0 cBeTa
B criekTp (3 4)

Pasnooicenue 6enoco ceema 8 cnexkmp.
Onvimvr Hotomona. Cnooicenue cnekmpaibHbix
yeemos. [lucnepcus ceema.
Hemoncmpayuu?
1. Pa3noxxeHue OEIOro CBEeTa B CIICKTP.
2. [Tony4yenne Georo cBeTa NMpH CIOXKEHUN
CBETA Pa3HBIX L[BETOB.

Jlabopamopnsie pabomel u onvimol.

1. OnbITEl O pa3ioXKEeHHI0 Oeloro cBera B
CIIEKTP.

2. ONBITHI 1O BOCTIPHUATHIO IBETA MPEIMETOB

npu WX HaONIOAEHNH 4Yepe3 IIBETOBBIC

(bUIBTPHL

HabnrofieHre COBMECTHO C IIEJaroroM 10 Pa3ioKeHHIO OeJIoro CBeTa B CHEKTD.

HabmoneHue u o0bsicHeHHe Ha 0a30BOM YPOBHE I10J PyKOBOJICTBOM II€arora OIbITOB MO MOIYYSHHUIO
6eJ10ro cBeTa IPU CII0KEHUU CBETA PA3HBIX LIBETOB.

IIpoBenenue 1 0OBSCHEHUE 110 PYKOBOJACTBOM IEAarora ONBITOB I10 BOCHPUATHUIO L[BETAa IPEIMETOB
IIPY MX HaOJIOJICHNH Yepe3 IBETOBbIE (DMIIBTPHI (LIBETHBIC OUKH).

Pasnen 12. KBanroBble siBiaenus (17 4)

HUcnyckanue

U IOTJIOLCHH e
cBeTa aTOMOM
(4 w)

Onvimol Pesepgpopoa n Tu1aHETapHAST MOJETD
atoma. Mogens aroma bopa. Hcnyckanue u
noziowjenue  cgema  amomom.  Keanmol.
Jlunetiuamoie cnekmpbi.

O6cyxaeHne ¢ IIOMOIIBIO ITe/larora ey oneIToB Pesepdopaa rmo nccnenoBaHnio aToMOB, BBIABIKEHHE
TUIOTE3 O BO3MOYKHBIX PE3yAbTAaTaX ONBITOB B 3aBUCHMOCTH OT IPEATNOJIAraeéMOro CTPOECHHs aTOMOB,
(hopMyTHpOBaHKE BHIBOJIOB U3 PE3YILTATOB OIBITOB.

OOcy>xzieHne ¢ OMopoil Ha TEXHOJOTHMYECKYI0 KapTy IOJA PYKOBOJCTBOM II€Aarora IpOTHBOPEYHH
IUTAaHETApHOM MOZENN aTOMa U OCHOBAHUI 171t runoTe3sl bopa o crannoHapHBIX OpOHTax MEKTPOHOB.
Habnronenne coBMECTHO C IEJaroroM CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB M3Iy4EHHs Pa3IM4HBIX
BeiectB. OOBSICHEHNE C OTIOPO HA TMIAKTHYECKUN MaTepHal JIMHEWYaThIX CIIEKTPOB U3JIyUCHUSI.

CtpoeHue
aTOMHOTO siApa
69

PamnoaktuBHOCTh. Anbgha-, bema- u eamma-
uznyyenus.  CTpoeHHE  aTOMHOTO  sifpa.
Hyxnounas modeno amomnoeo saopa. Hzomonsi.
Paouoaxmusnvie npespawjenus. Ilepuoo
noaypacnada amomHuIx soep.

JHemoncmpayuu

1. CrieKTpHsl U3TyYE€HHsI U TIOTIIONICHUSI.

2. CrieKTphl pa3IMyHbIX Ta30B.

OO6cyxIeHne COBMECTHO C MEIaroroM BO3MOYKHBIX THIIOTE3 O MOJEISIX CTPOSHHS spa.

Omnpenenenne 0 cXeMe ¢ HCIOIb30BAaHUEM METOJIMUECKOTO MarepHaia 110/l pyKOBOJICTBOM IeJarora
cocTaBa sifiep IO 33/IaHHBIM MacCOBBIM M 3apsJOBBIM YHCIAM M MO TTOJIOKEHHUIO B TIEPUOJHYECKOH
cucreme aeMeHToB (MC — xumus).

AHany3 ¢ OIopoil Ha TEXHOJIOTUYECKYIO KapTy IOl PyKOBOJCTBOM IleZlarora U3MEHEHHUs cOcTaBa a1pa
U €ro MOJIOKEHUsI B IEPHOINYECcKOl cucteme npH || -paguoaktuBHOCTH (MC — XuMus).
HccnenoBanue ¢ MOMOIIBIO TI€Aarora TpeKoB [/ -yacTHIl 1o roToBeIM (oTorpadusim.

Habmronenue 3a geMoHcTpanuel paboThl U3MEpPEeHHs PaJUallMOHHOTO (JOHA C MIOMOILIBIO JO3UMETPA,




3. CnekTp BoZOpOIA.

4. HaGimoieHre TPEKOB B kKamepe BuibcoHa.

Jlabopamopnsie pabomsl u onvimol.

1. Habmoodenue cniowHvlx u JuHenyamvix
CHeKmpO8 U31y4eHUs.

2. UccnenoBanue TPEKOB: H3MEPEHHUE SHEPTHU

OIIEHKA €10 HHTEHCUBHOCTH.
AHanu3 COBMECTHO C TI€JaroroM OWOJOTMYECKMX HW3MEHEHHH, MPOHMCXOMIIINX TOJA IEeHCTBHEM
paaroakTUBHBIX n3aydeHnii (MC — Ouomorus).

HaGmonenne nemoHCTpanuu 00 HCIOJNB30BaHUE PaJHOaKTHBHBIX HM3iMydeHHH B MemuuuuHe (MC —
ouosorus).

YacTHIBl 1O TOPMO3HOMY myTH (110
¢dororpadusam) (nn 3JIEKTPOHHAS
JIEMOHCTpAIIHS ).
SAnepnbie Snepuble peakuuu. 3aKOHbl COXpaHeHUs | PelieHne TUMOBBIX pacuETHBIX 3amad B |—2 AeCTBHsI C OMOPOM Ha alropuTM, MPEABAPUTEIHHO

peakuuu (7 4)

3apsiIOBOTO M MAaCCOBOTO YHCEN. DHepeust 653U
amomuvix  si0ep. Ces13b maccol U IHEPeUU.
Peaxyuu cunmesa u denenus soep. Hcmounuku
onepeuu Connya u 36¢30 (MC).

SnepHas JHEpreTHKa. Heticmaus
PAOUOAKMUGHBIX — UZIYYEHUU  HA  Jicusbie
opearuzmul (MC).

Jemoncmpayuu
1. Pabora cuéTanKa HOHHU3HPYIOITIX

H3IIy4YEHU.

2. Peructpanuss  M3NMydYeHWs — HPUPOAHBIX

MUHEPAIOB U MIPOIYKTOB.

Jlabopamopnuvie pabomoul u onvimol.

1. 3amepenue paanoakTuBHOrO ¢oHa (Win
ANIEKTPOHHAs IEMOHCTPAIIHS).

pa3o0paHHBIN COBMECTHO C I1EJarOTOM C UCIIOIb30BaHUEM 3aKOHOB COXPAHEHHUS MACCOBBIX M 3apsAI0BBIX
YrceN Ha ONpEIeTCHUE Pe3yJbTaToB AACPHBIX PEaKLWi; aHAIN3 BO3MOXXHOCTH WM HEBO3MOXKHOCTH
SIIEPHON PEAKLIUY.

O1ieHKa ¢ TOMOMIBIO TIeJarora YSHEPTHH CBSI3H SIIEP C UCMONIb30BaHueM (HopMyIibl DiHIITEHHA.
OOcyX/eHne COBMECTHO C MEIaroroM MepCleKTHB HCIONIb30BaHUS YIPABISEMOTO TEPMOSIIEPHOTO
CHHTE3a.

OO6cyxIneHne COBMECTHO C MEAaroroM IMPEerMYIIECTB B SKOJIOTHYECKUX MPOOIIeM, CBI3aHHBIX C SIEPHON
sHepreTuxoi (MC — sKoJoTHS).

[HoBTOpUTENIbHO-00001aAKOMI MOAYJIB (9 4)

CucreMaTu3amus
u 00001IEeHNE
MIPEAMETHOTO
coJiepKaHust

1 OTIBITA
JIEATENLHOCTH,
proOpe-TEHHOTO
[IPY U3YYCHUU
BCETO Kypca
76351951

OO0oOuIeHre  cofepkaHusi  KKIOTO U3
OCHOBHBIX paszenos Kypca ¢bm3uku:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPOMAarHUTHBIE,
KBAaHTOBBIE SIBIICHUSI.

HayuHblil METO TO3HAHUS U €T0 peanu3alus B
(PM3NUECKUX UCCIIEOBAHUSAX.

CBs3p (M3UKH U COBPEMEHHBIX TEXHOJIOTHH B
obmacti mepenmaun WHGOPMAINH, SHEPTETHKE,
TpaHcIopTe

BrInosHeHne ¢ TOMOMIBIO Nelarora y4eOHbIX 3aaHuil, TpeOyIOIUX 1eMOHCTPAIIMi KOMIIETEHTHOCTEH,
XapaKTEepU3YIOUINX €CTECTBEHHOHAYYHYIO TI'PaMOTHOCTh: INPHUMEHEHUsS IOJMY4YEHHBIX 3HAHUM s
HAay4HOTO OOBsICHEHHs (M3MUYECKHX SBICHHH B OKpYIXKAIOIIEH MpUpOJe M MOBCEAHEBHOW >KU3HH, a
TaKKe BBIABICHUS (M3MYECKHX OCHOB Psifa COBPEMEHHBIX TEXHOJIOTWH; MPUMEHEHHsS OCBOCHHBIX
9KCIIEPUMEHTAIBHBIX YMEHUH U UCCIEAOBAHUS (PU3NUECKUX SBJICHHUH, B TOM YHCIE AJS TMPOBEPKH
THIIOTE3 U BBISBICHUS 3aKOHOMEPHOCTEH.

Pemenne THUMOBBIX pacu€THBIX 3amad B 1—2 AEHCTBHA C OMOPOW HA alNTOPUTM, MPEIBAPUTEIHHO
pa3o0paHHBIN COBMECTHO C IE€AAroroM, B TOM YHCIE MPEATOIAaralouiinX HCIOIb30BaHNe (HPU3NIECKOI
MOJIETIM ¥ OCHOBAHHBIX Ha COAEPKAHUH PA3THYHBIX Pa3AeoB Kypca (GH3HUKH.




[Tpu pa3paboTke pabodell mporpaMMbl B TEMaTHUECKOM IJIAHUPOBAHUU JOJDKHBI OBITh YUYTE€HBI BO3MOXKHOCTH HMCIIOJIB30BAHUS JIEKTPOHHBIX
(undpoBbIX) 00pa30BaTEIbHBIX PECYPCOB, SBISIOIUXCA Y4EOHO-METOJUYECKMMH MaTepuaiaMu (MyJIbTHUMEAUMHBIE MPOrpPaMMBbl, 3JIEKTPOHHBIE
YU4E€OHMKHU U 3a/J]a4HUKHU, JIEKTPOHHbIE OMOJIMOTEKH, BUPTyallbHbIE JJAOOPATOPHH, UTPOBBIE MPOrPAMMBbl, KOJJIEKIUH LU(POBBIX 00pa3oBaTEIbHBIX
peCypcoB), peanu3yrommx aunaktuaeckue BosmoxHocta KT, comepkanue KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa3oBaHUM.

7 KIIACC
Ne Tema KOHTPOJIBHOM PabOThI ®opma Bpewms IIpoBepsiembie ymeHus
IIPOBEICHHUS IIPOBECHHUS
1. KonrtposnpHas pabota 1o remam: [Incemennas Jexabpb e 3HaHue pU3NYECKUX BeJIUYNH. YUEHUK JTOJDKEH
«MexaHunueckoe 1BUKeHHeE», «Macca, paborta, yCTHBIN YMETb OIMCHIBATh CBOICTBA Tel U (puznyeckue
IUIOTHOCTBY, «Bec Tenay, orpoc SBJICHMS, UCIIOJIb3Ysl TAKUE BEJMUUHBI, KaK Macca,

«['pauueckoe nzobpaxeHue cum, 00BEM, IJIOTHOCTD BEILIECTBA, BPEMS, ITYTh,

«Cuitb» CKOPOCTb, CUJIa YIIPYI'OCTH, CUJIA TSXKECTH, BEC
Tesa, CUJIa TPEHUS U Apyrue. Takke BaKHO 3HATh
(U3HUECKUIT CMBICIT HCIIOIB3YEMBIX BEJIMYHH, UX

0003HAaYEHUS U eTUHUIBI U3MEPEHHUS.

e  YMeHHE HAXOAUTH (POPMYJIbl. YUEHUK TOJDKEH

YMETb HaXOIUTh (POPMYJIbI, CBA3BIBAIOLIME
(U3NYECKYIO BEJIMYMHY C IPYTUMU BEIUNYNHAMM.

e YmMenue cTpouth rpadpuxu. Heooxogumo

CTPOUTH I'paPMKU U3y4EHHBIX 3aBUCUMOCTEH

(U3NYECKUX BETUYHH.

e YMeHHe XapaKTepHu30BaTh CBOIICTBA TeJ U

¢pusnueckue npoueccrl. Hy)xHo ucnosiabp3zoBatsb




TaKue MpaBUJia U 3aKOHBI, KaK MPAaBUIIO CIOXKEHUS
cuJ1 (BI0JIb OJTHOM TpsiMoit), 3aKoH ['yka.
e YMeHHe 00BICHATH (U3HYECKHUE SABJICHHA,
npouecchl 1 CBOMCTBA TeJl. BaXHO BBISIBIATH
MIPUYUHHO-CIIECTBEHHBIE CBSA3U, CTPOUTh
o0BsicHeHHE U3 1—2 JIOTHYecKHUX 1aroB ¢ ONopoi
Ha 1-2 U3y4eHHBIX CBOICTBA (PU3HMUECKIX
SABIICHUH, (PU3MUECKUX 3aKOHA UJIU

3aKOHOMCPHOCTH.

KonTponpHas pabora 1o teme
«JlaBiieHrEe TBEPABIX TEN, )KUJKOCTEH U

ra3oB»

IIucrmenHnas
paborta, yCTHBII

omnpoc

Mapt

3HaHHe U NOHMMAaHHe cMbIC/1a GU3NYEeCKUX BeJTUYHH
U NOHSATHIA: IaBieHne, aTMOoCc(hEepHOE NaBlIeHUE,
nackaib, atmocdepa. [lnaBanue ten. [lnaBanue cynos.
BoznyxonnaBanue.
3HaTh Ha3BaHUE U MPUHITUT pabOTHI TPUOOPOB ISt
U3MEPEHUS JaBIICHUS.
3HaHue M MOHUMAaHHe CMbIca 3aKOHOB [lackans u
Apxumena.
YMeHue BbIpaKaTh pe3yIbTaThl U3MEPEHUM U PaCu€TOB B
ennHUIax MexayHapOaHO! CUCTEMBI.

YMmenue pemiats GU3NYECKUE 337291 1O TEME.

KonrtponeHas pabora o reme «Pabota

Y MOIIIHOCTb. DHEPrus»

I[Mucemennas
paboTa, yCTHBIH

orpoc

Mait

3HaHue ¥ MOHMMAaHHEe CMBICJIA (l)I/I3I/I"leCKI/IX BEJINYMH:

paboTa, MOIIHOCTb, KHHETUY €CKasi YHEPT U,




NOTEHIMAIbHAsA dHEPrus, npocTbie MexaHu3Mbl. KIIJ]
IIPOCTBIX MEXaHU3MOB.
3HaHMe M MIOHMMAHME CMBbICIIAa 3aKOHA COXPAaHEHUS
MEXaHUYECKOM SHEPrUM.
YMmeHHe npoBOAUTE aHAIN3 JAHHBIX.
YMeHHe BbIPaKaTh pe3yIbTaThl U3MEPEHUN U PACYETOB B
eIMHNLAX MeXIyHapOIHON CUCTEMBI.

YmMmenue peuiaTb (bPISI/I‘IeCKI/Ie 3aJa4iu I10 TEMCE.

8 KUIIACC
Ne Tema KOHTPOJIBLHON PaboThI dopma Bpewms IIpoBepsiemble ymeHus
IIPOBEJCHMUSI IIPOBEICHHUS
1. KontponeHas pabora o reme "TemnnoBbie [Incemennas Jexalpb 3HaHHe U MOHMMAaHHe CMbICIa PU3NYEeCKUX

saBieHUs. I3MeHeHue arperaTHbIX COCTOSTHUN

Bemiecrsa"

paboTa, yCTHBIH

omnpoc

BeJIMYUH ¥ IOHATHIA:
Buns! Tenonepenaydn: TeMIONpOBOAHOCTS,

KOHBEKIIMS, U3IIy4EHUE
KonnuecTtso TemnoTsl. Y 1eiabHast TEMI0EMKOCTD
Hcnapenue u konaencanus. Kunenue xunkoctu

BnaxxHocTh BO3tyxa
[InaBiieHyre U KpucCTAIIIM3AL U

[Ipeobpa3oBaHue 3HEPTUU B TEMJIOBLIX MaIIMHAX.
YMeHHe CTPOMTH M YUTATh IPAQUKH TEIJI0BbIX

MPOLECCOB.




YMeHue npoBOAUTH aHAINU3 JAHHBIX.
‘YMeHnue BbIpakaTh pe3yJIbTaThl U3MEPEHUN U
pacdeToB B eIMHALIAX MeXayHapOIHON CHCTEMBI.

YMenue pemats pu3ndecKue 3agauu Mo TeMe.

KontponbHas pabota no teme "DIeKTPUIECKUE
3apsbl. 3apsUKEHHBIE TEIa U X
B3auMoieCTBHS. 110CTOSHHBIN AIEKTPUYECKUI

TOK .

IIucemenHas
paboTa, yCTHBIH

ompoc

Mapt

Hounmarts ¢pu3MUecKnil CMbICJ MoOeJei,
NOHATH, BEJJMYMH: JJIEKTPOH, JJIEMEHTAPHBIN
AJIEKTPUY €CKUI 3apsifi, JIEKTPUUECKOE TOJIE,
MPOBOAHUKH U IUDJIEKTPUKH, [TOCTOSTHHBII
ANEKTPUYECKUI TOK, B3AUMOJIEHCTBHE 3apSAI0B,
JENCTBUS JIEKTPUYECKOT O TOKA, KOPOTKOE
3aMbIKaHHE, CHJIa TOKA, YJIEKTPUUECKOE HAIIPSIKEHNUE,
COIPOTUBJIEHU E TPOBOJHUKA, Y/IEIbHOE
COIPOTHBJICHHE BEIIECTBA, pa00Ta U MOLTHOCTH
3JIEKTPUY €CKOT O TOKA.

IIpu onucanuu NpaBUJIbHO TPAKTOBATH

(puzuveckuii cMbICJ UCTOIB3YEMbBIX BEJIMYUH,




0003HAaYEHUS U eIUHUIBI (PU3HUECKUX BEINYHH,
HAXOAUTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(GU3NYECKYIO0 BEJIMYUHY C JPYTUMU BEIMYUHAMU,
CTPOUTH I'pauKU U3YyUEHHBIX 3aBUCUMOCTEI
(bu3NUeCcKNX BEIIMYUH;
XapakTepu3oBaThb CBOICTBA TeJl, PU3nuecKue
SIBJICHUS M NIPOLECCHI, UCIIOJIb3Ysl IPUHLIUIT
CYIEepIo3ULIMHY ToJiell (Ha Ka4eCTBEHHOM YpPOBHE),
3aKOH COXPAaHEHMs 3apsaa, 3akoH OMa 111 yyacTka
uenu, 3akoH Jxoyns—JIeHna, mpu 3ToM 1aBaTh
CIIOBECHYIO (JOPMYJIHPOBKY 3aKOHA U 3aMHCHIBAThH
€ro MaTeMaTU4Y€ECKOE BBIPAKEHUE.
YMeThb coOMpaTh 3JIEKTPUUECKHE LIENU U YUTATh
JNEKTPUUYECKUE CXEMBI.

Pemathb 3aga4u pa3IMyHOro YpOBHS CJIOKHOCTH.

KonTtponphas pabota o teme "DIeKTpUUECKUE

1 MarduTHEIE ABJICHUS"

ITuceMenHas
paboTa, yCTHBII

omnpoc

Mai

Honnmarts Gpu3MUeCKHH CMBICJ MoJeJei,
NOHSATHIi, BeJIMNYHH: MAarHUTHOE I10JI¢E,
B3aMMOJICH CTBHE MAarHUTOB, JCHCTBHE MAarHUTHOTO
OJISI HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIINSA); MAaTHUTHOE T10JIe 3eMITH, Ipeid
TMOJIFOCOB, POJIb MArHUTHOI'O MOJIS JIJIS )KU3HHU Ha
3emiie, MOJIAPHOE CUSIHUE, B3AUMO/ICHCTBHE

MOCTOAHHBIX MaroHuTOB, BU3yaJIM3allus MarHUTHBIX




MOJICH MOCTOSHHBIX MAarHUTOB, J1EHCTBUS
MarHUTHOTO IOJIS Ha TIPOBOJIHUK C TOKOM, CBOMCTBa
ANIEKTPOMArHuTa, CBOMCTBA AJICKTPOABUTATEIS
MTOCTOSTHHOT'O TOKA.

PemaTh 3a1a4um Ha pacyeT YUCIOBOrO 3HAYCHUS
CHJI MAarHUTHOTO TIOJIS.

YMeTh onpeesiTh HaNPaBICHHs CUIIBI AMIlepa 1

cuiibl JlopeH1ia, MCIOJIB3Ys TPABUIIO JIEBOM PYKH.

9 KJIACC
Ne Tema KOHTPOJILHOM paboThI dopma Bpems IIposepsiembie ymeHUs
MIPOBE/ICHUS MIPOBE/ICHUS
1. KonTtponbsHas padota no reme "MexaHu4eckoe [IncemenHas Hos6pb Ymernb HUCII0/1b30BATh MOHATHSA: CUCTEMA

nBwxenne. Bzanmoneiictsue ten'"

paboTa, yCTHBIH

ompoc

oTcuéra, MaTepuaabHasi TOUKa, TPACKTOPHS,
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKEHMUS,
nedopmarus (ynpyras, miacTudeckas), TpeHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
Heperpy3ku, LeHTp TAKECTH, a0COMOTHO TBEPOE
TEJI0, LIEHTP THKECTH TBEPAOTO Tea.
Pazinuarsp siBjeHust (paBHOMEPHOE U
HEpaBHOMEPHOE MPSAMOJIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSMOIMHEHHOE ABMKEHHE,
CBOOOHOE MaJICHNE Tell, PABHOMEPHOE JIBH)KCHHE

10 OKPY>KHOCTH, B3aUMOJIECTBUE TEIl.




YMeTh onuCchIBATh U3YUYCHHBIE CBOWCTBA TEI U
(bu3rUecKue IBJICHUS, UCIOJIb3Ys (PU3UYECKUE
BEJIMYHMHBI (CPEIHSISI © MTHOBEHHASI CKOPOCTh Tella
MIPY HEPAaBHOMEPHOM JIBI)KEHHUH, YCKOPEHUE,
nepeMenieHne, myTh, yrioBasi CKOPOCTb, CUJIa
TPEHUSI, CUJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOpEHUE
CBOOOHOT O MAaJICHUsI, BEC TEJa).

Pemars pacuérHblie 3aaaun (onuparoniecs Ha
CUCTEMY U3 2—3 ypaBHEHUI), HCIIOJIb3YS 3aKOHBI U
(hopMyIIBI, CBA3BIBAIONINE (PU3HUECKUE BETUINHBI:
HAa OCHOBE aHaJM3a yCIIOBUS 33/1a4y 3aIUCHIBATD
KpaTKO€e YCIIOBUE, BBISBIISITH HEIOCTAIOIINE UJIH
M30BITOYHBIC TAHHBIC, BRLIOUPATH 3aKOHBI U
(hopMyITBI, HEOOXOAUMBIE JJISI PEIICHUS, TPOBOIUTH
pacu€rsl ¥ OLICHUBATH PEAIMCTUYHOCTh

MOJTY4YCHHOI'O 3HAYCHUA (1)H3H‘-I€CKOﬁ BCIIMYUHBI.

KonTponbsHas pabora 1o Teme "3aKoHbI
coxpaHeHusi. MexaHnndeckue Konedanus u

BOJIHBI"

IIuceMenHas
paboTa, yCTHBIH

omnpoc

SHBapb

YMmeTh HCII0JIb30BATH MOHATHS.
MEXaHUYEeCKHe KOJIeOaHus U BOJIHBI, 3BYK,
UH(Pa3BYK U YIbTPa3BYK.
Pazauuarh siBJ1eHUAA: PE30HAHC, BOJIHOBOE
JBH>KEHUE, OTPAKECHHE 3BYKa.

YMeTh ONMChIBATH H3Y4YeHHbIE CBOWCTBA TeJ U

(puznueckue siBJIEHHS, NCTONB3YS GU3NYECKUE




BEJIMYUHBI. UMITYJIBC TEJA, UMITYJIbC CHJIBI,
MeXaHH4YecKasi paboTa U MOIIHOCTh, TOTEHI[HAIbHAS
SHEPrus Tela, MOIHITOrO HaJl TOBEPXHOCTHIO 3EMJIH,

MOTEHI[UATBHAS SHEPTUS CKATOU MPYKUHBI,
KWHETHYECKasi SHEePrus, MOJTHAsI MeXaHUIeCKast
SHEPrHsl, TePUO U 4aCTOTa KOJIeOAHUIA, IITIHA

BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA.
Pemarh pacuéTHbIe 3a1a4H, UCII0JIb3YS 3aKOHBI U
(bOpMYITBI, CBA3BIBAIOIINE PUINICCKUEC BETMIUHBL:
Ha OCHOBE aHaJM3a yCJIOBHS 33/1a4¥ 3aITUCHIBATh
KpaTKOE YCIIOBUE, BBIABIIATH HEIOCTAIOIINE UITH

M30BITOYHBIC IAHHBIC, BLIOUPATH 3aKOHBI U
(bopMyITbl, HEOOXOAUMBIE JIJIST PEIICHUS, IPOBOTUTH

pacuéThl U OIICHUBATH PEATUCTHYHOCTD

MOJTYYCHHOI'O 3HAYCHUA (1)H3H‘-I€CKOﬁ BCIIMYUHBI,

Kontponbshas paborta o reme
"DJIEeKTPOMArHuTHOE MoJe. DJIEKTPOMarHuTHbHIE

BoJiHbl. KBaHTOBRBIE ABIIEHUS"

ITuceMenHas
paboTa, yCTHBII

omnpoc

Arnpenb

YMmerb HCNO0J1b30BATh MOHATHA:
JJIEKTPOMATrHUTHBIE BOJIHBI, IIKaJIa
9JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYyKOCTb U
JATbHO30PKOCTh, CIIEKTPBI HUCITY CKAHUS U
HOTJIONIEHHUS, alb(a, 6eTa- 1 raMMa-u3Iy4eHus,
U30TOIIBI, SiZI€PHAs DHEPIETUKA.
Paznuyare siBJICHMSA IPIMOJIMHENHOE

pacmpocTpaHeHue, OTPAKEHUE U TPETOMIICHHE




CBETAa, MTOJHOE BHYTPEHHEE OTPAKEHUE CBETA,
pa3iaoKeHHue OEI0ro CBETa B CIIEKTP U CIIOKEHHUE
CHEKTPAJIbHBIX LIBETOB, JUCIEPCHUSI CBETA,
€CTECTBEHHAsl paJINOAKTUBHOCTh, BO3BHUKHOBEHU €
JMHENYaTOoro CreKTpa U3JIyYeHHs ) 10 OMUCAaHUI0 UX
XapaKTEPHBIX CBOKMCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIONTMX TaHHOE (PU3HYECKOE SIBJICHHE.
XapaxkTepu30BaTh CBOHMCTBA TeJl, PU3HMUYECKHe
SIBJICHUSA U NMPOLECChI, UCIIOIb3Y Sl 3aKOHBI
OTPa)KEHUS U PEJIOMIICHUS CBETA, 3aKOHBI
COXPaHEHHMS 3apsAI0BOTO U MACCOBOT'0O YUCEN MPU
SIEPHBIX PEAKIUSIX.

Pemarhb 3aa4Y4 Ha pacu€T DHEPIruu CBA3U U

HaImUuCaHUeC AaCPHBIX peaKum?I.

YYEBHO-METO/JNYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kacc: 6a30BBINA YPOBEHb: yUeOHUK; 3-¢ uznanue, nepepadborannoe Iepeimkun U.M., Banos A.1.

AxknonepHoe o61miectBo «M3narensctBo «lIpocBenienue»

» dusuka: 8-it kmacc: 6a30BbIN YPOBEHb: YUeOHUK; 3-¢ u3ganue, nepepadborannoe [epoimkun U.M., Banos A.I.




Axk1monepHoe ob6mectBo «M3narensctBo «IIpocBemienue
» ®usuka: 9-it kiacc: 0a30BbIld YPOBEHb: YUeOHUK; 3-¢ uznanue, nepepadorannoe [epwimkun .M., I'yrauk E.M., Banos
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®dusuka. 7 kimacc. Merogudeckoe rnocodue k yaeoHuky A.B. Ilepriikuna
CamocTosiTeNnbHbIE U KOHTPOJIbHBIE padoThl. PU3MKa. 7 Kiacc.

®dusuka. 7 knacc. Tectol, XanHanoB H.K., Xannanosa T.A.

®dusuka. 8 kiace. Juaakruaeckue marepuansl, Mapon A.E., Mapon E.A.
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Mapon E.A.
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®usuka. 9 knace. lunakruueckue Mmarepuaiel, Mapon A.E., Mapon E.A.



®dusuka. 9 knacc. Tectel, Cnennea H. .
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Mapon E.A
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