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IHosicHuTeIbHAA 3aIHCKA

PaGouass mporpamma ydebHOro mnpeamera «®duszuka» (mpeameTHas o00JacTh
«EcTecTBEeHHOHayuUHbIE MPEAMETHD)) HAa YPOBHE OCHOBHOIO OOLIET0 0OOpa3oBaHUs
cocTaBjieHa Ha OCHOBe TpeOoBaHUil K pe3yibTaTaM OCBOEHHS IPOrpaMMbl OCHOBHOTO
obmiero oopazoBanusi denepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHLHOIO CTaHAapTa
OCHOBHOTO 001iero obpasoBanusi, denepanpHO aganTHPOBAHHONW 00pa30BaTEIbHOMN
POrpaMMbl OCHOBHOTO 0011ero oopa3oBanus, denepanbHON padouel MPOrpaMMbl MO
yuebHOMY mipenmMery «Dusnkay, a Takke OPUEHTHPOBAaHA Ha LEJIEBBIC MPUOPHUTETHI,
chopMyJIMpOBaHHBIE B peiepasibHON paboyeil mporpaMme BOCITUTAHMUS.

Pabouas nporpamma no yue6HoMy npeamery «Puznka» (J1ajgee COOTBETCTBEHHO
— nporpamma 1o (pusmuke, pU3MKa) BKIIOYAECT MOSCHUTEIBHYIO 3alMCKy, COJEpiKaHue
0o0y4eHHUs, IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUS IPOrPaMMBbI 10 (PU3UKE, TEMATUYECKOE
IJIaHUPOBAHHME.

[losicHuTenbHAs 3amucKa OTpa)kaeT OOIIME IeNM M 3aJadd U3ydyeHus (PU3UKH,
MECTO B CTPYKTyp€ Y4YEOHOro IIaHa, a TaKXe MOJIXOJbl K OTOOpY COJEpKaHUS M
ONPEIEICHUIO IIIAHUPYEMBIX PE3YJIBTATOB.

Copepxanre 00y4eHMsI pacKpbIBAE€T COJEp)KaTelbHbIE JIMHUU, KOTOPbIE
IpearaTes Ui 0053aTeNbHOI0 U3YYEHHs B KaXKIOM KJIacce€ Ha YPOBHE OCHOBHOTO
00111ero 00pa3oBaHUsI.

[InanupyemMble pe3yJabTaTbl OCBOCHHS MPOTrpaMMbl MO (PU3HKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEAMETHBIE PE3YJIbTAThl 3a BECh MEpUOJA OOy4YeHUS Ha YpOBHE
OCHOBHOI'0 0OIIero o0pa3oBaHusA, a TAaKK€ MPEIMETHbIE TOCTHXKEHHs ydallerocs 3a
KaXXJIBIH T0JT 00yUJCHHS.

Obwas xapakmepucmuka yueoHo20 npeomema « Puzuxay

VYyeonsii  npeagmer  «®Dusukay  SABISETCS  CUCTEMOOOpAa3yIOIUM s
€CTECTBEHHOHAYYHBIX TPEIMETOB, IOCKOJbKY (U3NYECKUE 3aKOHbl MHUPO3AaHUS
ABJISIIOTCSL OCHOBOM CoOJlepyKaHusl KypCOB XUMUH, OMOJIOTUH, Teorpaduu U aCTpPOHOMUMU.
@u3nKa BOOPYXKAET yYaIIUXCS HAYYHBIM METOJIOM [TO3HAHHUSI, TIO3BOJISIIOLIUM I10JTy4YaTh
00BEKTHUBHBIC 3HAHUS 00 OKPYKAIOIEM MUPE.

[IpeameT MakcUMallbHO HampaBjieH HA (OPMUPOBAHUE UHTEPECA K TPUPOIHOMY
U COLMAIIbHOMY MHUpPY, COBEPILICHCTBOBAaHUE MO3HABATEIBLHON NEATEIbHOCTH YYalluXCs
c 3IIP 3a cyer oBHaAEHHS] MBICIUTEIBLHBIMU ONEPALMSIMHU CPaBHEHUS, 00O0OIIEHUS,
pa3BUTHE  CIOCOOHOCTHM  apryMEHTHpOBaTh  CBOE€  MHEHHUE, (POpMHUpPOBaHUE
BO3MOKHOCTEN COBMECTHOU JEATEIILHOCTH.

WN3yyenne ¢usuku cnocobcTByeT pa3Butuio |y ywammxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (PYHKIMOHAIBHON  TPAaMOTHOCTH, YMEHUS
BOCHIPUHUMATh W KPUTHUYECKH aHaJU3UPOBATh HMHQPOPMALIUIO, MPEICTABICHHYIO B
pazIMyHbIX (opMax. 3HAYUMOCTh MpEAMETa Jisl Pa3BUTHS KU3HEHHOW KOMIIETEHUUU
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yUalmxcs 3aKiI0vaeTcsa B YCBOCHHUH OCHOBBI (DU3MUECKHX 3HAHUN, HEOOXOAMMBIX ISt
MOBCEAHEBHON JKM3HU; HABBIKOB 3JI0POBOTO M 0O€30MAaCHOrO [UJIsi 4YeJlOBEeKa U
OKpY XKalolllel ero cpebl 00pasa Ku3Hu; GOPMHUPOBAHUU HKOJIOTUUECKON KYJIbTYPHI.

[Iporpamma oTpaxaeT cojepkaHue oOydeHus mpeaMery «Dusnka» ¢ y4eToMm
0coObIX o0Opa3oBarelbHbIX MNOTpeOHOCTel yuammxcs ¢ 3I[IP. Osnanenue naHHBIM
y4eOHBIM MPEIMETOM MPEACTABIISACT ONPEACICHHYIO TPYIHOCTh il yuamuxcs ¢ 3I1P.
DTO CBSI3aHO € OCOOEHHOCTSMM MBICIUTEIBHON AESATENbHOCTH, IEPUOAMYECKUMU
KOJICOAHUSIMU BHHUMAHUS, MaJIBIM 00BEMOM MaMSITH, HEJOCTATOYHOCTRLIO OOIIETo 3armaca
3HAHUW, MOHWKEHHBIM ITO3HABATEIbHBIM HHTEPECOM W HU3KHM YPOBHEM pPEYEBOIO
pa3BUTHSL.

Jist mpeojiofieHrs TPYyAHOCTEH B HM3y4eHUHM ydeOHoro mnpeamera «Duszmka»
HeoOxoaMMa ajganTanusi o0beMa U XapakTepa yueOHOro Marepuana K 03HaBaTeIbHbIM
BO3MOKHOCTSIM JIAHHOM KaTE€ropuu YyYalluxcsl, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE  AJITOPUTMOB, BHYTPHUIIPEAMETHBIX M  MEXIPEIMETHBIX CBS3EH,
ITIOCTENIEHHOE YCI0KHEHUE U3Yy4aeMOro MaTepuania.

Meronnueckold OCHOBOM Hu3ydeHMs Kypca «®dus3umka» Ha ypOBHE OCHOBHOIO
o0uiero oOpa3oBaHUsl SIBISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIN MOAX0/1, 00€CTIEYNBAOLIHIA
JOCTUKEHHE JIMYHOCTHBIX, METANpPEAMETHbIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pEe3yNbTaTOB MOCPEACTBOM OpraHu3alMi aKTHBHOM IO3HABATEIBHON AEATEIbHOCTU
YYAIIUXCS, YTO OYEHb BaXKHO Ipu oOyueHuu aeteil ¢ 3I[IP, nns KoTOphIX XapakTepHO
CHW)KEHUE M03HABATEIbHON aKTUBHOCTH.

OcHoBoil oOyuenust ywammxcs c¢ 3IIP Ha npenmerax eCTECTBEHHOHAYYHOIO
[IUKJIa SIBJISIETCS PAa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX ONEpaluii (aHaIU3, CHHTE3,
CpaBHEHHE, OOOOIIEHNE) Ha OCHOBE BBINOJHEHUS PAa3BUBAIOLIUX YIPAKHEHUM,
(opMupoBaHHE TNPUEMOB YMCTBEHHOM paOOThl: aHAJIW3 HUCXOAHBIX JaHHBIX,
IUTAHUPOBAHUE MaTEpHUaJIa, OCYIIECTBICHUE O3TAITHOIO U UTOIOBOIO CAMOKOHTPOJIS, a
TaK)K€ OCYILIECTBIISICTCA JTUKBUAALMS MPOOENIOB B 3HAHUSX, 3aKPEIUICHHE U3yYEHHOIO
Marepuana, OTpabOTKa ajlropuTMOB, MOBTOPEHHE MNpoHAeHHOro. boiblioe 3HaueHue
NpUAAETCS YMEHUIO paccka3aTh O BBINOJHEHHOM paboTe ¢  NpaBUIbHBIM
yNnoTpeOJeHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUU U COOJIIOJIEHUEM JIOTMUECKUX
cBs3el B m3naraeMoM marepuane. Jns ygammxcs 3[1P Ha ypoBHE OCHOBHOTO OOIIETrO
oOpa3oBaHMsI TO-TIPEKHEMY SIBISIOTCS XapaKTEPHBIMH: HEJAOCTATOYHBIA YPOBEHb
Pa3BUTHS OTIEIBHBIX IICUXMYECKUX IMPOLECCOB (BOCHPUATUS, BHUMAHHS, IaMATH,
MBIIIJICHUS), CHUKEHHBI YpOBEHb HWHTEIUICKTYaJIbHOTO Pa3BUTHS, HU3KUU YPOBEHBb
BBINIOJIHEHUS YYE€OHBIX 3aJaHui, HHU3Kas YCHEmHOCTh oOydenus. I[lostomy mpu
U3ydeHUu (GU3NKKA TpeOyeTcs LieJIeHANpaBiIeHHOE HWHTEIJIEKTyalbHOE pa3BUTHUE
yuanmuxcs ¢ 3[IP, oTBeuaromee w#uX OCOOCHHOCTSIM W BO3MOXHOCTSIM. YUeT
ocobennocteit ydammuxcsi ¢ 3[IP TpeOyeT, 94TOOBI MpU WM3YyYEHWH HOBOTO MaTepuasa
00s13aT€TbHO  MPOUCXOJMIIO  MHOTOKPaTHOE €ro  IMOBTOPEHHE;  PacCHIMpEHHOE
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pacCMOTpPEHHE TEM H BOMPOCOB, PACKPBIBAIOIIUX CBA3b (HU3UKU C IKU3HBIO;
aKTyaJIu3alys NEPBUYHOTO )KM3HEHHOTO OIIbITA yYallUXCsl.

VYcBoeHne mnporpaMMHOro Mmarepuaia 1o (U3MKE BBI3bIBACT  OOJbIINE
3arpyaHeHus y ydamuxcs ¢ 3IIP, mosToMy Teopust uzydaercsi 6€3 BBHIBOJIOB CIOMXHBIX
dopmyn. 3agauu, TpeOyIOIIHEe MTPUMEHEHHUS CII0KHBIX MAaTEMAaTHUYECKUX BBIYUCICHUHN U
dopMys, B 0OCOOEHHOCTH Takux TeM, Kak «MexaHH4ecKoe JBIKEHHUE», « ApXUMeEI0Ba
cuna», «MexaHudecKkass SHEPrus», «JIEKTPUUECKHUE SBICHUSD», «DJIEKTPOMArHUTHbBIE
SBJICHHS», PEIIAOTCS B KJIACCE C IOMOUIBIO YUHTEIIS.

Oco0oe BHMMaHME MpPU HU3YYEHUU Kypca (PU3MKHU YAENAETCS IMOCTaHOBKE U
OpraHM3alMM HKCIEPUMEHTa, a TaKXKE IMPOBEICHUIO (IMPEUMYIIECTBEHHO Ha KaKIOM
YpOKe) KpaTKOBPEMEHHBIX JEMOHCTpALMi (BO3MOXHO C MCIIOJIb30BAHUEM DJIEKTPOHHOM
neMoHcTpauuu). IlporpamMma BKJIIOYAET ONOpHBIE J1TAOOpAaTOPHBIE pPa0OTHI, KOTOPHIE
pPa3BUBAIOT YMEHHE IMOJb30BATHCA MPOCTEHIIMMHU HpUOOpaMH, AHAIMU3UPOBATH
MOJIyYeHHbIE JlaHHble. B CBA3M C OCOOEHHOCTSIMU TOBEJAEHUS U JAESATEIbHOCTH
yuamuxcsi ¢ 3[IP  (pacTopMOXE€HHOCTh, HEOPraHU30BAHHOCTh) MPETYCMOTPEH
CTPOXKAWIIUI KOHTPOJIb 3a COOJIOACHMEM TMPaBUI TEXHUKU O€30MacHOCTU IMpH
IPOBEIACHUH JaOOPATOPHBIX U MPAKTUYECKUX PadoT.

Bonburoe BHuManue npu uzydeHuu ¢usuku noapoctkamu ¢ 3I1P oOpamaercs Ha
OBJIAJICHUE WMH TPAKTUYECKMMH YMEHUSIMH M HaBblkamu. IIpemycmartpuBaercs
YMEHBUIEHUE 00bEMa TEOPETUUYECKUX CBEICHUM, BKIIOYEHUE OTAEIbHBIX TEM WU
LEeJIbIX pa3fesioB B MaTepuaibl s OO30pHOTO, O3HAKOMUTEIBHOTO  WJIU
(aKkyIbTaTUBHOTO M3yYEHHUs. Y MEHbIIEH 00bEM MAaTEMATUYECKUX BBIUMCICHUN 3a CUET
YBEJIMYEHHS KAYECTBEHHOTO ONMCAHUS SIBJIEHUN U IIPOLIECCOB

JlocTaTo4yHOE KOJIMYECTBO BPEMEHM OTBOJUTCS HA PACCMOTPEHHE TEM W
BOMNPOCOB, PACKPBIBAIOIIMX CBSA3b (U3UKK C JKU3HBIO, C TEMHU SIBICHUSIMH,
HaOJIOJCHUSIMH, KOTOPbIE XOPOILIO U3BECTHBI YUEHUKAM U3 UX KU3HEHHOTO OIBITA.

MakcuManbHO UCHIOJB3YIOTCS MEKIPEAMETHBIE CBA3U C TAKUMU JAUCIUIUIMHAMM,
Kak reorpadus, xumus, Ouosiorus, T.K. ydamuecs ¢ 3IIP ocoOeHHO HYXKIalOTCs B
MPENOHECEHUH OJTHOTO M TOr0 € y4eOHOro MaTepuasa B pa3jInyHbIX acleKTax, B €ro
BapbUPOBAHUH, B HEOJHOKPATHOM ITOBTOPEHUH W 3aKPEIJIEHUU TOJyYECHHBIX 3HAHUHU U
npakTudeckux ymeHui. [103Bossiss paccMaTpuBaTh OJUH U TOT )K€ YUEOHBIM MaTepua ¢
pa3HbIX TOYEK 3pEHUs, MEXIPEIMETHbIE CBSI3U CIOCOOCTBYIOT €ro Jy4IIeMmy
OCMBICJIEHHI0, 00Jiee MPOYHOMY 3aKPEIUICHUIO MOJIyYEHHBIX 3HAHUN M MPaKTUYECKUX
YMEHHUM.

Copnepxanue BUIOB JearenbHOCTH yvammxcsa ¢ 3[IP Ha ypokax usuku
onpenensieTcss UX 0coObIMU O00Opa3oBaTeIbHBIMU MOTpeOHOCTAMU. [loMHMO MIHMPOKO
ucnoiibzyemMbix B @OIT OO0 oOuux 1t BCeX y4aluxcsi BUAOB JESTEIbHOCTH CIEAYEeT
YCUJIUTh BHUJABI JIEATENbHOCTH, CHEUUPUYHbIE [UIsI JaHHOW KaTeropuu JAeTeH,
o0OecrevnBaroIie OCMBICIIEHHOE OCBOEHHE COAepk aHHs 00pa3oBaHUS IO IMPEIMETY:
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YCUJIEHHUE TPEAMETHO-TIPAKTUYECKON JESTebHOCTH C aKTHBHU3AlUMEl CEHCOPHBIX
CUCTEM; OCBOEHME MaTepHaja ¢ ONOpOM Ha alrOpUTM; «IOLIArOBOCTH» B W3YYEHHUHU
MaTepuaia; UCIOJb30BaHUE JIOTOJHUTEIbHOW BU3YalbHOM OMOpPHI (CXEMBbI, I1a0JIOHBI,
ONOpHBIE TaOJIMIBl); PEYEBOM OTUET O IPOLECCe M pe3ynbTare JAesITeNbHOCTH;
BBITIOJTHEHUE CIICUUATbHBIX 3aJaHMi, O00ECIEeUHBAIONINX KOPPEKIHIO PEeryJIsIuu
y4eOHO-I03HABATEIbHOMN IEATEILHOCTH U KOHTPOJIb COOCTBEHHOTO pe3ybTaTa.

Jns ywammxces ¢ 3[1P cymiecTBeHHBIM SBISIOTCS MPUEMBI PaOOTHI € IEKCHYECKUM
MaTepuaioM Tmo mpenMery. lIpoBoaurtcs crnenmanpHas paboTa MO BBEICHUIO B
aKTUBHBIM CJOBaph Y4YalllUXCS COOTBETCTBYIOIIEM TepMHMHONOIMH. 3ydaemble
TEPMUHBI BBOJASTCS HA MOJMCEHCOPHON OCHOBE, 00s3aTeNibHA BU3yallbHAs MOJJIEPIKKa,
QITOPUTMBl  pabOTBl C  OMNpPENEICHHEM, OIOPHBIE CXEMBbl Uil aKTyaJlu3aluu
TEPMHUHOJIOTHH.

B cBs3u ¢ ocoObiMu 00pa3zoBaTeabHBIMU NOTpeOHOCTAMH yyamuxcsa ¢ 311P, npu
IUTAHUPOBAaHUKM PaOOThl yUYEHUKAa HA YPOKE CIEAyeT MPUACPKHUBATHCS CIEAYIOIINX
MOMEHTOB:

1. Ilpu onpoce HEOOXOAMMO: J1aBaTh AJTOPUTM OTBETA; pa3pellaTh MOIb30BAThCS
IUIAaHOM, COCTaBJIEHHbIM IIpU TOJTrOTOBKE JOMAILHEro 3a/JaHus; JaBaTh OOJbILIE
BPEMEHM TOTOBUTHCS K OTBETY y JOCKH; pa3peliarh AejaTh NpeaBapUTEIbHbIC 3aIIUCH,
MOJIb30BATHCS HATJISTHBIMUA TTOCOOHSIMH.

2. ITo BO3MOXKHOCTH 33/1aBaTh YYallUMCS HABOSIINE W YTOYHSIOIINE BOIIPOCHI,
KOTOpBIE TIOMOTYT UM TOCJIEI0BATENBHO U3T0XKUTh MaTepHall.

3. CucteMaTH4ecKku TPOBEPSITh YCBOCHHE MaTepHayia MO0 TeMaM YPOKOB, IJis
CBOEBPEMEHHOTO OOHAPY>KEHUS MPOOEIIOB B MPOIIEIIIEM MaTepurare.

4. B nporecce u3yyeHus: HOBOIoO MaTepuasga BHUMaHUE YYEHUKOB oOpalaercs: Ha
HanOoJiee CIOXKHBIE pa3zielibl n3ydyaeMon TeMbl. HeoOxoaumo vare oOpamaTbes K HUM
C BONPOCAMM, BBIICHSIOUIMMH TOHMMaHUE Y4YeOHOro Marepuasna, CTUMYJIHUPOBATH
BOTIPOCHI IIPH 3aTPYTHEHUSX B YCBOCHHH HOBOTO MaTepHaa.

Llenu uzyuenus yueonozo npeomema « Pusurxar

OCHOBHOH 11eNbI0 00y4eHHUs JeTe € 3aJepKKOM IMCHXMYECKOro Pa3BUTHS Ha
JAHHOM IIpEIMETE SBJSACTCA: IOBBIIICHUE COLMAJIbHOM aJalTaluu JIEeTeu uepes
npUMeHeHre (PU3NYECKUX 3HAHUM Ha MPaKTHKE.

Hdns yuamuxca c¢ 3[IP, Tak e, Kak W JJs HOPMAaTUBHO pPa3BUBAIOIINXCS
CBEPCTHHKOB, OCBaMBaIOIINX OCHOBHYIO 00pazoBaTesbHYIO [IporpamMmy,
JOMHUHUPYIOIIEE 3HaY€HHUE MPUOOPETAIOT TaKHUE 11U, KaK:

— npuobpereHue wuHTEepeca W crpemieHus ydamuxcsi ¢ 3P k HaydyHOMY
M3YYEHUIO IPUPObI, Pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BuTHe 0a30BBIX MPEACTAaBICHUM O HAay4yHOM METOJAE IMO3HAHUS U
(hopMHpOBaHKE UCCIIEN0BATENHLCKOTO OTHOIICHHS K OKPYKAIOIUM SIBICHUSIM;
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— (hopmupoBaHME HAYYHOTO MHUPOBO33PEHUS, HA JAOCTYIMHOM JUIsl YYalIUXCS C
3IIP ypoBHe, Kak pe3ybTaTa U3yYeHHUs] OCHOB CTPOEHUS MaTepuu U (yHIaMEHTaJIbHbIX
3aKOHOB (PM3HKH;

— (opmupoBaHue TmpeAcTaBICHUN O poiu (GU3MKH IS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTrxeHne 3TUX Lene 00ecreunBaeTCsl pEIeHUEM CIIEIYIOIIMX 3a1a4:

— npuoOpereHne 0a30BbIX 3HAHUM O JUCKPETHOM CTPOCHHM BELIECTBA, O
MEXaHUYECKUX, TETJIOBBIX, AIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

— MpUOOpETeHHNE YMEHHUI OMHUCHIBAaTh U OOBSICHATH (DU3MUECKHUE SBICHUS C
UCIIOJIb30BaHUEM MOJTYUECHHBIX 3HAHUW U C ONOPOH Ha IIJIaH/CXeMY;

— OCBOGHHME METOJOB  pEIICHHs  NPOCTEMIIMX  pacu€THBIX  3a4ady  C
UCIIOJIb30BaHUEM (PU3NYECKUX MOJIEJICH C ONOPOii Ha arOpUTM,

— pa3BUTHE YMEHUN HaONIONaTh TMPUPOJHBIC SIBICHUS W BBITIOJHATH OIBITHI,
nabopaTtopHble pabOThl W HKCIEPUMEHTAJIbHBIC HCCIEIOBAHMS C HCIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB (1101 PYKOBOJCTBOM YUUTENS);

— OCBOGHHME MNPUEMOB paboThl C¢ HHPOpMAIMEN (UINYECKOro COAepkKaHUs,
BKJIIOYasi ”HPOPMAITUIO O COBPEMEHHBIX JOCTHKECHHUSIX (U3UKH, aHATH3 U OICHUBAHHE
uH(popmanuu;

— 3HAKOMCTBO cO c(epamu npodecCHOoHANbHON NEATeIbHOCTH, CBSI3aHHBIMHU C
(U3MKON, W COBPEMEHHBIMH TEXHOJIOTMSMM, OCHOBAaHHBIMH Ha JOCTHKECHHSIX
(bu3nUecKoi HayKHu.

Mecmo yuebnozo npeomema « Quzuxa» 6 yueOHOM niaHe
B cootBerctBun ¢ ®I'OC OOO yueOHbi npeamer «®Ddus3uka» BXOAUT B
MpeAMETHYI0 00acTh «ECcTeCTBEHHOHAayUHbIE NPEIMETh» U ABISIETCS 00s3aTebHBIM
st u3ydenust. OOLee 4uciio 4acoB, OTBEAEHHBIX JUIsl M3ydeHUs] (U3HKUA HA YpOBHE
OCHOBHOTO 00111er0 00pazoBanus, cocrapisier 204 yaca: B 7 kiacce — 68 yacoB (2 yaca
B HeZIeN0), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kimacce — 68 vacos (2 yaca B
HEJIEIIO).

Conep:kanue y4eOHOI0 npeamera
1 knacc

Du3uKa 1 €€ poJib B IO3HAHUHU OKPYIKAKILEr0 MUPA.

Odusuka — Hayka o npupone. SBieHus npuponabl. PU3UUYECKUE SIBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznueckre BenuuuHbl. WM3mepenue ¢uiznueckux BenuuuH. Duznueckue
npu6Oopsl. [lorpenHocts n3mMepeHuii. MexxiyHapoiHasi CUCTeMa €IMHMUII.

Kak ¢usuka u Jgpyrue ecCTeCTBEHHbIE HayKd HM3y4yalOT  MPUPOIY.
EcTtecTBeHHO-HaY4YHBIN METO]] MO3HAHUA: HA0JII0/IeHNE, TOCTAHOBKA HAYYHOI'O BOMPOCa,
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BBIJIBMOKEHUE  THIIOTE3, OKCIEPUMEHT II0 TPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBienus. Onucanue GU3NYECKUX SBJICHUN C TOMOILBIO MOJIEEH.

Jlemoncmpayuu.

1. Mexanuueckue, TEIIOBbIC, ANEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJIICHHUS.

2. duznyeckne TpUOOPHl W TPOIEAypa MPSAMBIX H3MEPCHHA aHAJIOTOBBIM H
U (GPOBBIM IPUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1. OnpeneneHue UEHbI ACICHUS KAl U3MEPUTEIHHOTO TpUOOpa.

2. OnpeneneHue pa3MepoB MabIX Tedl.

IlepBoHaya/ibHBIC CBEICHUA O CTPOCHUM BeLIECTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBL, X pa3Mepbl. ONbITHI, TOKA3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBmwxkenne yactuil BemiecTBa. CBs3b CKOPOCTH JABWIKEHMSI YaCTUI[ C
Temneparypoil. bpoyHoBckoe nBmxkeHue, auddysus. BzauMoaelcTBue UacTHIl
BEIIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE TIa30B, >KUAKOCTEH M TBEPABIX
(kpucTauIMYeckux) Ted. B3aMMOCBA3b MEXIy CBOWCTBAMHM BEIISCTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX W WX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HabmroneHne 6pOoyHOBCKOTO JIBUKEHUS.

2. Habmonenne nuddys3un.

3. Habmronenue siBIeHHM, OOBSICHSIOMIMXCS MPHUTSHKEHUEM WM OTTAJKUBAaHHEM
YacTHIl BEIIECTBA.

JABuxeHMe U B3aMOIeiCTBHE TeJl.

Mexannueckoe JBWKEHHE. PaBHOMEpPHOE UM HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsii CKOpOCTh MNPHU HEPABHOMEPHOM JBHKEHUHM. Pacduér mytu u
BPEMEHHU JIBUKEHUSI.

SBnenue wuHepuMu. 3aKOH WHEpUMH. B3auMoaeilcTBHE Tel Kak MPUYMHA
U3MEHEHHUsI CKOPOCTU JBHKEHMS Tesl. Macca kak Mepa mHepTHOcTH Tena. [LoTHOoCTh
BemecTBa. CBs3b INIOTHOCTH ¢ KOJTMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIIECTRA.

Cuia kak xapakTepucTHKa B3auMozeicTBus ten. Cuna ynpyroctu v 3akoH ['yka.
N3MepeHne cuibl ¢ MOMOIIBIO JTUHAMOMETpA. SIBJIEHUE TATOTEHUS U CUJIA TSHKECTH.
Cunma tsxectn Ha aApyrux IuiaHerax. Bec Tena. HeecomocTs. CroxeHue cui,
HaIIPaBJICHHBIX MO OAHOW mpsmMoi. PaBHoaeuncTByromas cui. Cuna tpeHus. TpeHue
CKOJIb)KCHHMS ¥ TpeHHUE TTOKOs. TpeHre B MpUpOe U TEXHUKE.

Jemoncmpayuu.

1. HabmroieHne MeXaHU4eCKOTO ABUKEHUS Tea.

2. I3MepeHne CKOpOCTH MPSMOIMHEHHOTO IBYKCHHS.
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3. HabnioneHue siBieHUs HHEPLINU.

4. HaGnroeHue M3MEHEeHUsI CKOPOCTH MPU B3aUMOICUCTBUU Tell.

5. CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEll.

6. CnoxxeHue CcuJjl, HalpaBJICHHBIX 110 OJTHON MIPSIMOM.

Jlabopamopnwie pabomel u onvimol.

1. Onpenenenue MIOTHOCTH TBEPAOrO TeEaA.

2. OnbITEl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsikeHus  (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOMN CHIIBI.

3. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJBKEHHUSI OT Beca
TEJa U XapaKTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

JlaByieHue TBEPIABIX TeJI, :KUIKOCTEH U ra3oB.

Hanenue. CrnocoObl yMEHbUIEHUSI W yBeJIWYeHUsl JaBieHus. [laBneHue raza.
3aBUCUMOCTH JaBJEHUS raza ot o0béma, Temrepatypsl. Ilepenaya napnenus TBEpIBIMU
TEJaMH, JKUAKOCTAMH M Tra3zamu. 3akoH [lackama. IIHeBmaTMyeckne MalIvHBL.
3aBUCUMOCTh JIaBJCHUSA >KUJIKOCTH OT DJIyOuMHBL. ['HWapocTaTuueckuil mapajokxc.
CooOuraromuecs cocyabl. [ napaBiuyeckue MEXaHU3MBI.

Atmocdepa 3eminn u armochepHoe naBieHue. [IpuumHBI CylIecTBOBaHUS
BO3AymHOW 00010uku 3emud. Onbit  Toppuuemnmu. W3mepenue atmocdepHOro
JaBJeHUS. 3aBUCHMOCTh aTMOC(EpPHOTO JABJIEHUS OT BBICOTHI HaJ YPOBHEM MODPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOro 1aBJICHHUS.

JleyicTBUE KUAKOCTH W ra3a Ha NOTPYKXEHHOE B HUX TeJO. BbeITamkuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu.

1. 3aBucuMOCTb JaBieHUs ra3a OT TeMIEepPaTyphl.

2. Ilepenaua naBiieHUs )KUIKOCTBIO U Ta30M.

3. Coolmiaromuecs: COCy/Ibl.

4. 'mppaBauyecKkuid mpecc.

5. [IposiBienue aecTBust atMochepHOTO JaBJICHHUS.

6. 3aBUCHMOCTh BBITAJIKMBAIOINIEH CHIIBI OT 00BhEMa MOTPYKEHHONW YacTH Tella U
IUIOTHOCTH ’KHJIKOCTH.

/. PaBeHCTBO BBITAJIKMBAIOIEH CHIIBI BECY BBITECHEHHOM KHUIKOCTH.

8. YcnoBue miaBaHus TEN: IMJIaBaHUE WM MOTPYXKEHHE Tel B 3aBUCHMOCTH OT
COOTHOIIEHMSI TUIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. UccnenoBaHue 3aBUCHUMOCTH Beca Tejla B BOJie OT 00bEMa MOTpyKEHHOM B
KUAKOCTh YaCTH TeJa.

2. OnpezenieHue BbITAIKUBAIOIIEH CUJIBI, AEUCTBYIOLICH Ha Teo, MOrpyKEHHOE B
KUJKOCTb.



3. [IpoBepka HE3aBUCHMOCTH BBITAIKUBAIONICH CUJIBI, JCHCTBYIOIIEH Ha TEJO B
KUJIKOCTH, OT Macchl Tena.

4. OnpIThl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAIKUBAIOIIEH  CHUJIBI,
NEHUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOHN B JKMIKOCTh YacTH Teja
Y OT IUIOTHOCTH KUIKOCTH.

PaGoTra 1 MOIIIHOCTH. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [IpuMmeHeHue mpaBuia paBHOBECHs pbldyara K OJ0Ky. «30J0TOe
npaBuwio» Mmexanuku. KIIJl mpocteix mexanusmoB. [IpocThie MexaHU3MBI B OBITY H
TEXHUKE.

Mexannueckas oSHepruss. KuHerndeckas W TNOTCHIMAIbHAS  DHEPIUA.
[IpeBpaiienre OMHOrO BHJIAa MEXAHUYECKOW JHEPTUHM B APYroM. 3aKOH COXPaHEHUs
SHEPTrUH B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Onpenenenue pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JIBIKEHHH Teja TI0
TOPU30HTAIBHON TOBEPXHOCTH.

2. VccnenoBanue yCIIOBHIA paBHOBECHS phlyara.

3. U3mepenne KI1J[ HakTOHHOM MIIOCKOCTH.

8 knacc

TenoBble ABJICHUS.

OCHOBHBIE  TIOJIOKEHUSA  MOJEKYJSIPHO-KMHETUYECKOM  TEOPUM  CTPOCHUS
BelecTBa. Macca uW pa3Mmepsl aTOMOB M MOJIEKYJd. ONbIThl, MNOATBEPKIAOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOrO, JKHAKOTO U Ta3000pa3HOTO COCTOSHUW  BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHHUE CBOWCTB Ta3oB, JKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUW MOJICKYJISIPHO--KUHETUYECKOW  TEOpHH.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEmIOBOE pacClluPEHNE U CKATHE.

Temnepatypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS YACTHIL.
Buytpennsis sHeprus. CriocoObl U3MEHEHHUS BHYTPEHHEW SHEpTruM: Tervionepenada u
coBepiieHne paboThl. Buael Temonepenayu: TEIUIONPOBOJHOCTh, KOHBEKITHS,
W3JIy4YCHHUE.

KonuyecTBo TeruioTel. YaenbHash TEMIOEMKOCTh BeIIeCTBAa. 1eMmIo00OMEH u
TEIMJIOBOE paBHOBEcHE. YpaBHEHHE TeruioBoro Oananca. [InmaBieHue m oTBepaeBaHue
KPUCTANTIMYECKUX BEIIECTB. YJIeNbHAs TemioTa IuiaBieHus. IlapooOpa3zoBanue u
koHneHcausi. HMcmapenuwe. Kumenuwe. VYaenpHas TemioTa MapooOpa3oBaHUS.



3aBUCUMOCTh TEMIEPATYPHI KUTIEHHUS OT aTMOC(HEPHOTO TaBJICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIMBa. Y IeJIbHas TEIJIOTa CTOPAHUs.

[IpuHnmner  paboTel TermmoBbiX japuratenet KIIJ[ TemmoBoro jaBurarers.
TerutoBble IBUTATENN U 3aIIUTa OKPYKAIOIIEH CPEIBL.

3aKOH COXpaHEHUS U MPEBPAILEHUS SHEPTUH B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaGmonenrne 6poyHOBCKOTO JBHKEHUSI.

2. Habmonenne nuddysum.

3. HaGmogenue siBjieHU cMaulBaHUs U KalUJUISIPHBIX SIBJICHUH.

4. HaGnrozieHue TEmIOBOTO paciiupeHus Tel.

5. I3MeHeHune npaBieHus raza npu HU3MEHEHUUM OObEMa M HarpeBaHUU WJIU
OXJIQKJICHUH.

6. [IpaBuia u3mMepeHUs TEMIIEPATYPHI.

/. Buapl Terionepeaadm.

8. OxutaxkeHue npu COBEPIICHUHN padOTHI.

9. HarpeBanue npu cOBEpIICHUH PAOOTHI BHEITHUMU CHUIIAMH.

10. CpaBHeHME TEIUIOEMKOCTEH PAa3IMYHBIX BEIIECTB.

11. HaGmroneHue KumneHus..

12. HaGmroneHne mocTOSTHCTBA TEMITEpaTyphl TIPH TIABIICHUH.

13. Moenu TEIIOBLIX ABUTATEIIEH.

Jlabopamopnwie pabomel u onvimol.

1. TlpoBepka TUIOTE3bl JUHEHHOM 3aBUCUMOCTU JIJTMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTypHhI.

2. UccnenoBanne sIBICHUS TEIJI0OOOMEHA MPH CMEITUBAHUH XOJIOIHON M TOpsSTYCH
BO/IBL.

3. Onpenenenre KOIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJIOW MPH TEIJIO0OMEHE C
HAarpeThiM METANIMYECKUAM IIUITUHIPOM.

4. OnpeneneHue yaeabHON TEITOEMKOCTH BEIIECTBRA.

5. Ompenenenre OTHOCUTETBLHOM BIAXKHOCTH BO3TyXa.

JJIeKTpUYeCKre U MATHUTHbIE SIBJICHUSI.

OnekTpuzanus Teil. J[Ba poja d3JEKTpUYECKHX 3apsa/ioB. B3aummojelicTBue
3apspKeHHBIX Ted. 3akoH KyloHa (3aBUCMMOCTH CUJIbI B3aUMOJAECHCTBHS 3apsiKEHHBIX
TEJ OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXKY TEIaMU).

OnekTpuueckoe rmone. Hampsok€HHOCTh  snekTpudeckoro mnoia.  [IpuHimn
CYHEPHO3ULINH JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsgoB. OJIEMEHTApHbBIA AJIEKTPUUECKUN 3aps/l.
Crpoenue atoma. [IpOBOJHUKM U AMAJIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO
3apsa.
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DONEeKTpUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS  AJIEKTPUYECKOrO  TOKA.
HcTOYHUKHM TOCTOSSHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO TOKa  (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B KHUJIKOCTAX U ra3ax.

Onexrpuyeckas nenb. Cuia Toka. DeKTprudeckoe HanpskeHrne. ColpoTUBICHUE
MIPOBOJIHMKA. YJIEJbHOE COINPOTHBIICHHE BemlecTBa. 3akoH Oma JJid y4yacTKa LEIu.
ITocnenoBarenbHOE M MTapaIIENIbHOE COCTUHEHUE ITPOBOHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoyms—JleHua.
DNeKTpUYecKne UEeNu U NOTPEOUTENH 3IIEKTpHUYeCKoW »Hepruum B ObITy. KopoTkoe
3aMBbIKaHHE.

IlocTostHHBIE MarHuThl. B3aumoJelcTBHE IMOCTOSHHBIX MarHuToB. MarsnuTtHoe
nosie. MarHuTHoOE 1osie 3eMJIM M €ro 3Had4eHHe JUIsA KU3HHA Ha 3emie. OnslT Opcrena.
MarHutHOe 1oJIE ANEKTPUYECKOTO TOKA. [[puMEHEHHE SJIEKTPOMATHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO ITOJISI HA IIPOBOJHUK C TOKOM. DJEKTPOJABUTATEINb ITOCTOSHHOIO
TOKa. Vcronb30BaHWE DIEKTPOABHUraresled B TEXHUYECKMX YCTPOWCTBAX U Ha
TPAHCIIOPTE.

Onbitel Dapaness. SBneHne 3JeKTpOMarHUTHOW HHAYKIUU. IIpaBuiio Jlenna.
OnexTporenepaTop. CrnocoObl MOJNyYEHUs! NMEKTPUUECKON SHEPTrUuu. DIEKTPOCTAHIIUU
Ha BO300OHOBIIIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

1. DnekTpu3zanus Tel.

2. JIBa poaa 3NMEKTPUUCCKUX 3aPSA0B M B3aUMOACHCTBUE 3apPSKEHHBIX TEI.
3. YCTpoHCTBO U ACHCTBUE IJIEKTPOCKOIIA.

4. DneKTpocTaTU4eCKask MHIYKITUS.

5. 3aK0H COXpaHEHUS DIEKTPUUECKUX 3aPSIOB.

6. [IpoBOAHUKH B TUDJICKTPHUKHU.

/. MonienupoBaH#e CUJIOBBIX JUHUM 3JIEKTPUYECKOTO MOJIS.

8. IcTOYHHUKHM TIOCTOSTHHOTO TOKA.

9. JleficTBUS DIIEKTPUIECKOTO TOKA.

10. DnekTpUYECKHil TOK B KUJIKOCTH.

11. T"a30BHIi1 pa3ps.

12. smepenHue Cuiibl TOKa aMIepMETPOM.

13. U3mepenue 3MeKTPUIeCKOTO HAMPSHKEHUST BOJIBTMETPOM.

14. PeocTaT 1 MarasuH CONPOTUBIICHU.

15. B3zaumMoeiicTBrEe MMOCTOSAHHBIX MAarHUTOB.

16. MonenupoBaHUe HEBO3ZMOKHOCTU Pa3/ICJICHUS TTOJIFOCOB MarHUTA.
17. MonenvpoBaHU€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmeiT OpcTena.

19. MarauTHOE MoJIe TOKa. DIEKTPOMAarHurT.
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20. JleiicTBrE€ MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

21. DnexkTpoaBUraTesb MOCTOSTHHOTO TOKA.

22. UccnenoBanue sIBICHUS AJIEKTPOMArHUTHON MHIYKIIUH.

23. OnbiTel dapages.

24.3aBUCUMOCTh HAmNpaBICHUS HMHIYKIIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

25. DIIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1. Coopka u npoBepka pabOThI AAEKTPUIECKON 1IETIH MOCTOSTHHOTO TOKA.

2. VI3MepeHue u peryimpoBaHue CUJIbl TOKA.

3. 3MepeHue u peryaupoBaHue HAMPSKEHUS.

4. VccnenoBaHue 3aBHCHUMOCTH CHJIBI TOKa, HMAYIIETO Yepe3 pPEe3UCTop, OT
COTIPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOpE.

5. OnbBITEL, TEMOHCTPUPYIOUINE 3aBHCHUMOCTH JJIEKTPUYECKOTO COMPOTHBICHUS
MPOBOAHMKA OT €TO0 JIUTHHBI, IUIOIIA N MTONEPEYHOTO CEYCHHS 1 MaTepHara.

6. IlpoBepka TmpaBuiia CIOXKEHUS HANPSHKEHUH TMpU  TMOCIIENO0BATEIHLHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

7.1lpoBepka mpaBWiIa JIg CHJIBI TOKa TMpU MapalieTbHOM COCAMHEHHUH
PE3UCTOPOB.

8. Onpenenenne paboThHI IEKTPUIECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

9. Onpenenenue MOITHOCTH JIEKTPHUYECKOTO TOKA, BBIACIIIEMOI Ha PE3UCTOPE.

10. OnbITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS KAaTYIIIKH C
TOKOM M MarHuTa OT CHJIbI TOKa M HAMPaBIIEHUS TOKA B KaTYIIIKE.

11. KonctpyrpoBaHue 1 u3ydeHue padoThl AJIEKTPOIBUTATENS.

12. Usmepenne KII]] anekTpoaBuraTeibHON yCTaHOBKH.

13. OnbIThI  TIO  WCCJENOBAHUIO  SBJICHHUSI DJIIEKTPOMATHUTHOM  WMHIYKIWU:
MCCIIeIOBaHNE U3MEHEHMI 3HAYEHUS M HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

9 knacc

Mexanuuyeckue siBJICHMS.

Mexannueckoe  ABWKeHHE. MarepuanbHas Touka. Cucrema  OTCUéra.
OTHOCHUTENIBHOCTh ~ MEXaHMYECKOTO  JIBMKEHHA. PaBHOMEpHOE  MPSMOJUHEUHOE
nBrkeHue. HepaBHomepHOe mpsiMoiIMHEWHOEe ABWxkeHue. CpeaHss W MIHOBEHHas
CKOpOCTb TeJja IIPU HEPABHOMEPHOM JBUIKCHUH.

VYckopenne. PaBHOyckOpeHHOe —mpsiMoiMHelHoe — JBrxkeHue. (CBOOOgHOE
nagenue. OnbIThl [ annes.

PaBHOMepHOE nABWXXEHHE MO OKpYKHOCTH. Ilepuong u wyacTtora oOpalleHus.
JluneriHas v yriioBas CKOpocTu. LIeHTpocTpeEMUTEIIBHOE YCKOPEHHUE.

ITepseii 3akoH Herorona. Bropoy 3akoH Herorona. Tperuii 3akoH HproroHa.
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[TpuHUMI CyneprIO3ULIMH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CWiIa TPEHUS CKOJIBXKEHUS, Cuia
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOIO TATOTEHHUs. YCKOpPEHHE CBOOOJHOIO
nageHus. JIBwxkenune mianer Bokpyr Connupa. IlepBasgs kocmMuyeckas CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue martepuanbHONM TOUYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpameHuss. MOMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tena. M3menenne ummyinbca. Mmmynsc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTUBHOE ABUKEHUE.

Mexannueckas paboTa U MOIIHOCTb. PaboTa Cuil TS¥KECTH, YIPYroCTH, TPEHUS.
CBsi3p osHeprum u pabotbl. [loTeHuumanbHash SHEprus Tena, MOJHATOTO HaJ
IIOBEPXHOCTBIO 3eMiM. [loTeHnmanbHas 3>HEPruUs C:KaTou NpyKuHbL. KnHeTnueckas
sHeprus. Teopema O KHHETHYECKOW DSHEPrMU. 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPTHUH.

Jlemoncmpayuu.

1. HaGnroneHne MeXaHMYECKOrO JIBUXKEHHUS Tella OTHOCHUTEIbHO pPa3HbIX Tel
OTCYETA.

2. CpaBHeHHME TyTed W TPAEKTOPUU MABIKEHHS OJHOTO M TOTO e Tema
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

3. I3Mepenne cKopoCTH M YCKOPEHUS MPSIMOTTMHEIHOTO TBUKCHHUSL.

4. UccnegoBaHue NprU3HAKOB PAaBHOYCKOPEHHOTO ABUKEHUS.

5. Habmronenune aBMKEHUS Tella 1o OKPY>KHOCTH.

6. HaOnrogenne mexaHWYecKUX SIBJICHMH, NMPOMCXOIALIMX B CHUCTEME OTCUEéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUH OTHOCUTENIbHO KaOuHeTa
(buzuKu.

/. 3aBUCUMOCTb YCKOPEHUS Tejla OT MAcCChl TeJla U IEUCTBYIOIIEH Ha HETO CUJIBI.

8. HabGmioneHune paBeHCTBa CHJT TIPU B3aMMOJICHCTBUH TEJ.

9. I3smeHeHue Beca Tena Mpu YCKOPEHHOM JIBHYKEHUH.

10. [Tepenava umimysbca Ipu B3aUMOCHCTBUMN TE.

11. TIIpeoOpa3zoBanus SIHEPTUH MPU B3aUMOJICHUCTBUU TEIL.

12. CoxpaHeHue UMITyJibca MpU HEYNPYTroM B3aUMOICHCTBUU.

13. CoxpaHeHnue UMITyJibca pU aOCOTIOTHO YIPYTOM B3aUMOICHCTBUU.

14. HabGnrogeHrue peakTUBHOTO JIBH)KCHUS.

15. CoxpaHeHne MEXaHUYECKOW SHEPTUU MTPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHre MEXaHUYECKOW PHEpruu MpHU JBWKEHUU TeNa MOoJ ACHCTBUEM
MPYKUHBI.

Jlabopamopnwie padbomul u onvimol.
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1. UccnenoBaHue 3aBUCMMOCTH NYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJlbHOM CKOPOCTH.

2. [IpoBepka TMUMIOTE3bI: €CIIM MPU PABHOYCKOPEHHOM JBIKCHUHU 0€3 HadaIbHOM
CKOPOCTH IIYTH OTHOCSTCS KakK pSAJ HEUETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKHA BPEMEHU OJIMHAKOBBHI.

3. UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI HOPMaJILHOTO
JIaBJICHUS.

4. Onpenenenne Kod(pPuIMeHTa TPEHUS CKOIbKEHUS.

5. Onpenenenue KECTKOCTU MPYKUHBI.

6. Onpenenenre pa®OThI CUIIBI TPEHUS MPH PAaBHOMEPHOM JIBMXKCHUHU Teja IO
TOPU30HTATIBLHON TOBEPXHOCTH.

7. Onpenenenue pabOTbl  CWIBl  YIOPYroCTM MNpU TOABEME Tpy3a C
HCTO0JIb30BaHUEM HETIOJIBUKHOTO M TTOABMKHOTO OJIOKOB.

8. M3yueHune 3akoHa COXpaHEHUs YHEPTHH.

Mexanuveckue Koje0aHusi M BOJIHBI.

KonebarenbHoe nBmwxkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHMM: TEPHOI,
4acToTa, aMIUIUTyJa. MareMaTH4eCKHil W TpYKUHHBIH MasTHUkU. [IpeBpaienue
SHEPIruH P KOJIeOaTEIHFHOM JIBHUKESHUH.

3aryxaronue kojaebanus. BeiHyx/ieHHbIe KosieOanus. Pesonanc. Mexannueckue
BOJIHBI. CBOMCTBAa MeXaHW4YeCKUX BOJH. [Ipo/ionbHBIE W momepeyHble BOJHEL. J[mmHa
BOJIHBI M CKOpPOCTh €€ pacmpocTpaHeHHs. MeXaHHMYeCKHE BOJHBI B TBEPIOM Tele,
CEMCMMYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbIcOTa ToHa. OTpakeHue 3Byka. MH(]pa3Byk u
yIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmronenue KkojieO0aHui Te 1104 HOEUCTBHEM CHJIBI TSDKECTH W CHJIBI
YIPYTOCTH.

2. Habnronenne koneOaHuii Tpy3a Ha HUTH U Ha TIPYKHUHE.

3. Habmronenue BRIHYXACHHBIX KOJICOaHU U pe30HAHCA.

4. PactipocTpaHeHHUE TIPOIOILHBIX U IMOMIEPEYHBIX BOJH (Ha MOJICIIH).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKycTUYecKui pe30HaHC.

Jlabopamopnsie pabomel u onvimol.

1. OnpeneneHue 4aCTOTHI U MEepUoa KoJeOaHU MaTeMaTHYECKOTO MasTHHKA.

2. OnpenenieHre 4acTOThl U MEpUOoJia KoJieOaHUM MPYKUHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TEpHUOJa KOJeOaHUN TMOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. UccnenoBaHue 3aBUCMMOCTH TEepUOja KoJieOaHUN MPYKHHHOTO MAasiTHHKA OT
Macchbl rpy3a.
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5. [IpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOJIeOaHU TPy3a, MOABEIICHHOTO K HUTH,
OT Macchl Ipy3a.

6. OnBITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh MEPUO/Ia KOJEOAHUN MPYKMHHOTO
MasiTHUKa OT MacChl rpy3a u >KECTKOCTU MPY>KUHBI.

/. I3mMepeHne yCKOpeHHsi CBOOOJHOrO MaIeHHUs.

DJIEKTPOMATHUTHOE M0JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. IlIkama 3NEeKTpOMAarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJIS COTOBOM CBS3H.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BogHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.

1. CBolicTBa 371€KTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

CBeToOBbBIC SIBJICHUS.

JIyueBass momenb cBera. Mcrounuku cera. [IpsiMonuHEtHOE pacrpocTpaHeHUE
ceera. 3atmMeHuss CosHnma u JlyHel. Otpaxenue cera. Ilmockoe 3epkano. 3akoH
OTPa)KEHUs CBETA.

IIpenomnenue cBeta. 3akOoH IIpesioMyieHus cBeTa. IlonHOe BHYTpeHHee
OoTpakeHue cBeTa. Vcrnosib30BaHHE MOJHOTO BHYTPEHHEIO OTPAXKEHHSI B ONTUYECKUX
CBETOBOJAX.

JInnza. Xon ayyedt B ntuH3e. Onrtuyeckas cucteMa oroannapara, MUKpOCKONa U
Teneckona. [’ a3 kak ontuueckas cucrema. biiM3opykocTh U 1albHO30PKOCTb.

Paznoxenue Oemoro cBera B croektp. Omnbeitel  Hetorona. Croxenue
CIEKTpaJbHBIX UBETOB. JlHcnepcus cBeTa.

Jlemoncmpayuu.

1. TlpssmonuHeHOE pacpocTpaHEeHUE CBETA.

2. OTpaxeHue cBeTa.

3. [lomyuyenune n300paskeHU# B TNIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

4. IlpenomiieHue cBera.

5. OnTuyeckuii CBETOBOI.

6. Xon myuelt B cobuparomieii TuH3e.

7. XoJ ny4yel B pacCEeUBArOLLEH JTUH3E.

8. Ilomyuyenue n3o0pakeHUi C MOMOILBIO JTUH3.

9. Ilpunuun newictBus goToarmapaTa, MUKpPOCKONa U TEJIECKOIa.

10. Mopens riaasa.

11. PaznoxeHnue 6eaoro cBeTa B CIIEKTP.

12. [Tony4yenue 6e0ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie padbomul u onvimol.
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1. UccnenoBanue 3aBUCHUMOCTH YIVIA OTPaXEHUs CBETOBOrO Jydya OT YyIJia
najeHusl.

2. VI3ydyeHne xapakTepuCTUK U300pakeHHs MpeIMeTa B IJIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCMMOCTH YIUIa MPEIOMJICHUS CBETOBOIO Jyda OT yrjia
MaJICHUSI HA TPAHULIE «BO3TyX—CTEKIION.

4. ITonydyenue n3o0paxeHU ¢ MOMOIILI0 COOUPAIOIICH JIMH3HI.

5. Onpenenenne (QOKYCHOTO pPACCTOSHUS W ONTHYECKOW CHUIIBI COOHMparoIieit
JIUH3BI.

6. OnBITHI IO PA3IOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

KBanToBbI€ AIBJICHUS.

Onwitel  Pezepdopna u mimanerapHas mojenb aroma. Mogens atoma bopa.
Hcenyckanue u nornomenne cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 0eTta- U ramma-usnydeHusi. CTpoeHHE aTOMHOTO
anpa. HykionHnas Mozaenb aroMHoro siapa. M3oromnsl. PagnoakTrBHBIE TPEBpAILCHHUS.
Ilepnon mosrypacriaia aTOMHBIX SAED.

SAnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsiIOBOIO M MacCOBOIO YHCEIL.
OHeprus CBsA3M aTOMHBIX sep. CBs3b Macchl M 3HEepruu. Peakuny cuHTe3a U JEICHUS
anep. Mcrounuku sueprun CoJlHIA U 3BE3N.

Anepnas osHepreruka. JIeMCTBHS paaMOAKTUBHBIX H3JIYyYCHHU HA JKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CrieKTpbl U3Ty4YEHHUS U MOTJIOIIECHHUS.

2. CHIeKTpbI pa3IMYHbIX Ta30B.

3. CriexTp Boziopoa.

4. HaGnronenue TpekoB B kKamepe Buiibcona.

5. Pabota cuérunka HOHU3UPYIOIINX U3ITyICHH.

6. Peructpanus n3mydeHus IpUPOIHBIX MUHEPAJIOB U MIPOAYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HaGmroieHre CIJIONMIHBIX U IMHEHYAThIX CIIEKTPOB U3JIy4YEeHUSI.

2. VccnenoBaHre TPEKOB: U3MEPEHHME SHEPIrUU YacTHUIBI IO TOPMO3HOMY IyTH
(o dhortorpadusam).

IHoBTOpPUTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO-00001IAIOMMKA MOIYIb NMpEAHA3HAUEH IJIs CHUCTEMaTH3aluu U
000011IeHHs] TPEIMETHOTO COJEPKAHUS U ONBITA JESITEIBHOCTH, MPUOOPETEHHOTO MPHU
U3YYeHUH BCEero Kypca (U3MKH, a Takke s TMOArOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHy 10 (U3UKE I y4alluXcsi, BBIOPABIIUX ITOT Y4EOHBIN
IIPEAMET.

[Ipy W3ydeHHH OAHHOTO MOJYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BHJIBI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS AOCTHIKEHHME TNPEAMETHBIX U
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METaIPEIMETHBIX TJIAHUPYEMBIX pe3yJIbTaTOB oOydeHwus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHME HAY4YHBIX METOJOB HCCIEAOBAHUS
SBJICHUM TIPUPOABI U TEXHUKH, OBJIAJICHIE YMEHUSIMU OOBSICHATh (PU3MUECKUE SBIICHUS,
NPUMEHSS TOJIyYEHHBbIE 3HAHMS, pElIaTh 3aJa4yd, B TOM YHCJIE KAaYECTBEHHBIE U
SKCIIEPUMEHTAJIBHBIE.

[IpuHIMNIMATBEHO NESTEIBHOCTHBIM XapaKTep MAHHOTO pas3jielia pealn3yeTrcsd 3a
CYET TOTO0, UTO YYAIIMECS BBINOJHSIIOT 3aJIaHUS, B KOTOPBIX UM IIPEJIaracTcsi:

— Ha OCHOBE TIOJIYYEHHBIX 3HAHUW pacno3HaBaTh U HAYYHO OOBIACHATH
(du3nuecKue BJICHUS B OKPY KaIoIel MPUPOJIE U MOBCEIHEBHON KU3HH,

— HCMOJB30BaTh HAYYHbBIE METOJbI UCCIENOBaHUS (DU3UUYECKUX SIBICHHUM, B TOM
YUCJIIE T POBEPKH TMIIOTE3 U MOJIYYECHUS TEOPETUUECKUX BBIBOJIOB;

— OOBSACHATH HayYHbIE OCHOBBI HaMOOJIe€ BaXKHBIX JOCTHXKCHUN COBPEMEHHBIX
TEXHOJIOTUM, HANpuUMeEp, MPAKTUYECKOr0 MCIIOJIb30BAHUS PAa3JIUYHBIX HCTOYHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHUs] BCEX HU3BECTHBIX BHUJIOB
SHEPTHUH.

Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

N3yuyenue Qu3nku Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa30oBaHUsSl HAMPABIECHO Ha
JOCTH)KEHHE YYalllMMMCS JIMYHOCTHBIX, METAIIPEAMETHBIX U IIPEIMETHBIX PE3YyJIbTaTOB
OCBOEHUS YUEOHOI 0 IIpeMeTa.

Jluunocmmuule pesynromamoi

JIMYHOCTHBIE ~ PE3yNbTAaThl OCBOEHHS MPOrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMsl JIOCTUTAlOTCA B XoJe oO0ydeHus (u3MKe B €IUHCTBE Y4EeOHOM W
BOCIIUTATEIBHON MESITENbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUIACKUMHU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITBIMH B
oOuiecTBe MpaBWJIaMU W HOPMaMu TMOBEACHHS M CIIOCOOCTBYIOT IpolieccaM
CaMONIO3HAHHUs, CAMOPA3BUTHUS U COLMAIM3ALNN YYAIIUXCS.

B pesynbrare n3yueHusi GU3MKKA Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs Y
yuamierocsi ¢ 3[IP Oyaytr copmupoBaHbl ClenyrOIIME JIUYHOCTHBIE PE3YJbTaThl B
YacTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUA:

— IPOSIBJICHUE HMHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
duznyecKoil HayKu;

— LIEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamaaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TFOTOBHOCTb K aKTMBHOMY y4YacCTHIO B 00CYXIEHUHU OOIIECTBEHHO 3HAUMMBIX U
ATUYECKHUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN (PU3HKH;

— OCO3HAaHHE BAXHOCTH MOPAIbHO--3TUYECKUX MPHUHIMUIIOB B JEATEIBHOCTH

Y4EHOTO;
17



3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATHE ICTETUYECKUX KAdyeCTB (PU3MUECKOW HAyKu: €€ TapMOHHUYHOIO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUIHOCTH;

4) IECHHOCTH HAYYHOTI'0 MIO3HAHMSA

— OCO3HAHHME IIEHHOCTH (PU3MYECKOW HAyKHM Kak MOIIHOTO HWHCTPyMEHTa
NO3HaHWsI MHUpa, OCHOBBI DPa3BUTUS TEXHOJOIMM, Ba)KHEWIIEH COCTaBIIAIOLIEH
KYJIBTYpBI;

— pa3BUTHE HAy4yHOM JIOOO3HATENBHOCTH, HWHTEpEca K MCCIEI0BaTENbCKON
NEeSATENbHOCTH;

5) popMupoBaHus KyJIbTYPBbI 310POBbSI H SMOLMOHAJIBHOIO 0JIATONIOTYYMS S

— OCO3HaHME IIeHHOCTH Oe3omacHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MPaBUJl O€3011aCHOrO MOBEACHMS Ha TPAHCIIOPTE, HA
J0porax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 000PYJOBaHUEM B JOMAILIHUX YCIOBUSX;

— c(OpMHUPOBAHHOCTH HABBIKA PE(IIEKCUU, IPU3HAHUE CBOETO MPaBa Ha OMIMOKY
Y TAKOI'0 e MpaBa y APyroro 4eJoBeKa;

6) TPy10BOI0 BOCTIMTAHMS:

— aKTMBHOE y4YaCTHME€ B pEIICHUU NIPaKTUUECKUX 3a1ady (B paMKax CEMbH,
oOpa30BaTeNbHOM OpraHu3alMM, Tropojaa, Kpas) TEXHOJOTHYECKOW M COLMaIbHOU
HaIpaBJIECHHOCTH, TPEOYIOIIMX B TOM YUCIE U PU3NYECKUX 3HAHMI;

— HMHTEpEC K MPAKTUYECKOMY U3YUYEHHIO Tpo(deccHil, CBA3aHHBIX C (PU3UKON;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

— OpHUEHTauusi Ha NpUMEHEHHEe (PU3MYECKMX 3HAHUW Ji1 pelleHus 3agady B
00JIaCTH OKpY’KaloIIel cpenbl, MIaHUPOBAHMS MOCTYIKOB U OLEHKH MX BO3MOXKHBIX
MOCJIEICTBUI JIJIs1 OKPY KarOLIEH Cpeibl;

— OCO3HaHHE TJIO0ANBHOIO XapakTepa SKOJOTMYECKHX Npo0ieM M MyTed HX
peLieHus;

8) ajmanTanmm K M3MEHAIIUMCH YCJIOBHUSIM COLMAJIBHOW W NPHUPOIHOM
cpeabl:

— MOTPEOHOCTh BO B3aUMOJIEWCTBHMM TIPU BBINOJHEHUU HCCIECIOBAaHUN U
MPOEKTOB (PU3MUYECKOW HAIIPABIECHHOCTH, OTKPHITOCTD OMBITY M 3HAHUSM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 IPaKTHYECKYIO
NEeSATENBHOCTD;

— MOTPeOHOCTh B OPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4HuCie (POPMYIHPOBATH
UJeH, MOHATHUSA, TUIIOTE3bI O PU3HMUECKUX 0OBEKTaX U SABJICHUSIX;

— OCO3HaHue AehUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00JlacTh
busuKy;

— IJJAaHUPOBAHHUE CBOETO Pa3BUTHUS B MPUOOPETEHUHN HOBBIX (PM3UUYECKUX 3HAHMUIA,

— CTPEMIICHHUC aHAJIM3UPOBATh W BLIABJIATHL B3aUMOCBA3H ITPUPOIDLI, 06H_ICCTBa )51
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HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUECKUX 3HAHUM;

— OIICHKAa CBOMX JEWCTBHUH C Y4Y€TOM BIMSHHUS Ha OKPYXKAIOIIYyI0 Cpeny,
BO3MOJKHBIX TJIO0AJIBHBIX MOCIICICTBHUI.

Memanpeomemuvle pe3ynomamoi

B pe3ynbrare ocBO€HHS MpOrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanust y ywamerocs c¢ 3I[IP Oynyr cdopmupoBansl MeTanpeaMeTHbIE
pe3yJbTaThbl, BKIIOYAIOIIME I103HABaTEJIbHbIC YHUBEpPCAJbHbIC Yy4eOHBIC CHCTBUS,
KOMMYHHUKAaTHBHBIE YHUBEpPCAIbHBIC y4eOHbBIC NenCTBUS, peryJIaTUBHBIC
YHUBEpCAJIbHbIC YUCOHBIC JICHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA

ba3oBble 1ornueckue AecTBU:

— BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MMPU3HAKNA 00BEKTOB (SIBJIICHUH );

— YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIMU, OCHOBAHUS JIs
0000111eHNs U CPAaBHEHUS,

— BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMsI B paccMaTpHUBaeMbIX (akTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINXCS K (DH3NICCKUM SIBIICHHSIM;

— BBISIBJISITH TMPUYUHHO-CIICJICTBEHHBIE CBSI3M TIPH  HM3yYCHUH (HU3UIECKUX
SABJICHUM ¥ TIPOLIECCOB, JeiaTh BBIBOABI C HCIOJIB30BAHHEM JCHYKTUBHBIX U
UHAYKTUBHBIX YMO3aK/IIOUEHHM, BBIJBUTaTh THIOTE3bl O B3aMMOCBS3AIX (DU3UUECKUX
BEJINYWH;

— CaMOCTOSITEIBHO BBIOMpaTh CHOCOO pelieHus: ydeOHOM (u3nueckoi 3amaudu
(cpaBHEHME HECKOJIBKHUX BapUaHTOB pEIIEHUSA, BBHIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

— HCTOJB30BaTh BOMPOCHI KaK UCCIIENOBATEIHLCKUI MHCTPYMEHT TTO3HAHUS;

— MPOBOAWTH IO CAMOCTOSATEIHLHO COCTaBJICHHOMY IUIaHY OTIBIT, HECIIOMXKHBINA
(U3UIECKHI IKCIIEPUMEHT, HEOOJIBIIOE UCCISAOBAaHNE (PU3NUESCKOTO SIBICHUS;

— OILICHMBATh HA MPUMEHUMOCTD U JIOCTOBEPHOCTHh HH(POPMAIIHIO, TTOTYYCHHYIO B
X0/ UCCIICTOBAHMSI HITA DKCIIEPUMEHTA;

— CaMOCTOSITEILHO (HOpMYyJIHpOBaThL O0OOIIEHUSI M BBIBOJBI MO pPeE3yjbTaTaM
MPOBEAEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

— MPOTHO3WPOBATH BO3MOXKHOE JaJIbHEHIIEee pa3BUTHE (PU3HUECKUX MPOIIECCOB, a
TaK)K€ BBIJBUTATH TPE/IITOIOKEHUS 00 X pa3BUTHUH B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

— MPUMEHSTHh Pa3IUYHBIC METOJBI, WHCTPYMEHTBHI W 3alpOChl IMPHU IOWUCKE M
orbope MHPOpPMAIUK WM JAHHBIX C YYETOM MPEUIOKEHHOW yueOHOW (Pu3nuecKkon
3a/1auu;

— aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh U HWHTEPIPETHPOBATH WH(MOpMAIUIO
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pa3IMYHBIX BUIOB U (HOPM IMPEICTABICHHUS;

— CaMOCTOSITEIbHO  BBIOMpPAaTh  ONTUMAIBbHYIO  (OpMy  IpEICTaBICHHUSA
UHpOpMaMu M WUIIOCTPUPOBATh peUIaeMble 3aJaud  HECJIOKHBIMM CXEMaMH,
AuarpaMMamu, HHOUM rpaukoi U MX KOMOMHALIUAMU.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe NeiCTBHSA:

— B X0JIe 00CyX/eHHUs yueOHOro MaTepuana, pe3yabTaToB JabopaTOpHbBIX padoT
U TIPOEKTOB 3ajaBaTh BOIPOCHI IO CYIIECTBY O0CYKIa€MOU TEMBI U BBICKA3bIBATH UJIEH,
HAalleJICHHBIE Ha PELICHHUE 3a/1a4y U MOJJIepKaHne 0J1arokenaTeaIbHOCTH OOIIECHNUS;

— COIIOCTAaBJISATh CBOM CYKJEHUS C CYXACHUAMU JPYTMX YYaCTHUKOB JMajora,
0OHapyKHUBaTh Pa3IMYME U CXOJCTBO MO3ULUH;

— BBIPAXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

— NyOJUYHO MPEACTaBIATh PE3YyJbTaThl BBIIOJHEHHOTO (U3UYECKOTO OIbITa
(3KCIIepUMEHTA, UCCIIEJOBAHUs, TPOEKTA);

— MOHKMMATh M HCIOJb30BATh IMPEUMYIIECTBA KOMAHAHOW W WHIWBUIYaIbHOU
paboThI IPU PEIIEHUN KOHKPETHON (PU3NYECKON MPOOIEMBI;

— NPUHUMATH LIEJIA COBMECTHOM JEATENBHOCTH, OPTaHNU30BbIBATH IEUCTBUS 11O €€
JOCTHKEHHUIO: PACTIPENENSTh PO, 00CYKIaTh MPOLECCHl U pe3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

— BBINOJHATh CBOK 4YacTh PabOThI, AOCTUTrasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIPABIICHUIO U KOOPAVMHUPYS CBOU ACHCTBUS C APYTHUMH YJIE€HAMU KOMaH/IbI;

— OLICHMBAaTh KadyeCTBO CBOETO BKJIaJa B OOMMHA MPOAYKT IO KPUTEPHSM,
CaMOCTOSTENbHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

— BBIBJIAITH MPOOJIEMBI B )KM3HEHHBIX U YUYE€OHBIX CUTYyalUsAX, TPEOYIOMUX is
penieHus GU3NIECKUX 3HAHUM;

— OPUEHTUPOBATbCA B  PaA3IUYHbIX  MOAXOJAaX  NPUHATUS  pEUICHUH
(MHIMBUIYaTbHOE, IPUHATHE PEIICHUS B TPYIINE, MPUHATHE PEIICHHUA TPYIION );

— CAMOCTOSITEIBHO COCTABJSATh AJTOPUTM pelIeHUs (U3UYECKON 3adaud WM
IUTaHa MCCIIEOBAaHUS C YUYETOM UMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATH MpeAiaraeMble BapUaHThl PEIICHUH;

— JIeJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJILHBIN HHTEJJIEKT:

— JIaBaTh a/ICKBAaTHYIO OLICHKY CUTYyallUM U IpeiaraTh MiaH €€ U3MEHEeHHUS,

— OOBACHATH  MPUYMHBI  JOCTIDKEHUS  (HEJAOCTHKEHMs])  Pe3yJIbTaToB
NeSTEIbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B JEATENBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(u3nyecKoro HcCIeOBaHUS MM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
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M3MEHHUBILUXCS CUTYallMii, yCTAHOBJICHHBIX OIMOOK, BOSHUKIIUX TPYAHOCTEH;

— OLICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIU U YCIOBUAM;

— CTaBUThH ce0s Ha MECTO JAPYroro 4esloBeKa B XOJ€ Copa WIM AUCKYCCUU HA
HAay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYTrOro;

— MpHU3HAaBaTh CBOE MPaBO Ha OIMMOKY MpH pelieHUH (U3NYECKUX 3a]ad WA B
YTBEPXKIACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

IIpeomemmnvie pezynvmamul

[IpenmeTrHbie pe3ynbTaThl M0 yuyeOHOMY npeamery «Du3nka» B COOTBETCTBHH C
OI'OC obecnieunBaror:

— MOHUMAaHWE pPOJM (PU3MKKM B HAYYHOM KapTUHE MHPa, CPOPMHUPOBAHHOCTH
0a30BbBIX MPEICTABICHUI O 3aKOHOMEPHOI CBSA3M U MO3HABAEMOCTH SIBJIICHUI MPUPO/IBI,
O pOJIM PKCIEPUMEHTa B (PU3UKE, O CHUCTEMOOOpa3yroleld poiau (PU3UKU B Pa3BUTHU
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHH, 00 IBONIONUHN (PU3NIECKUX 3HAHUN U UX
pOJIM B IEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHUpA, O BKJIAJE POCCHUHUCKUX U
3apyOeKHbIX YUYCHBIX-(DU3UKOB B PpPa3BUTHE HayKH, OOBSICHEHHWE MPOIECCOB
OKpY>KaIoIIero MUpa, Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

— 3HaHMS O BHMJAX MaTepuu (BELIECTBO U IOJIE), O JBMKEHUH KaK CIOC00e
CYLIECTBOBAHMsI MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOM TEOPUM CTPOEHHUS BEIIECTBA, O
¢uznyeckol  CYIMIHOCTH  SIBICHHM  MpUpOAbl  (MEXaHWYECKUX,  TEIJIOBBIX,
AJIIEKTPOMATrHUTHBIX W KBAaHTOBBIX), YMEHHE pa3inyaTh SBICHUS (paBHOMEpPHOE H
HEpPaBHOMEpPHOE  JBW)KCHHE, PABHOYCKOPEHHOE  MPSMOJMHEHHOE  JIBIKEHUE,
paBHOMEPHOE JIBMKCHHE MO OKPYKHOCTH, HHEPIUS, B3AUMOJCHCTBHE TEJ, paBHOBECHE
MaTepuaibHOW TOYKM M TBEPAOIrO Teja, Iepenaya JaBieHHUs TBEPAbBIMU TeJamH,
KHUJIKOCTSMHU U T'a3aMH, TUIaBaHUE TeJl, KojeOaTelbHOe TBUKEHHUE, PE30HAHC, BOJHOBOE
JBUKEHHE, TEIUIOBOE JIBM)KEHUE YacTull BenlecTBa, 1uddy3us, TEIIOBOE pacIIMpeHue
U CXKaThe, TEeIIOOOMEH W TEeIUIOBOE paBHOBECHE, IJIABICHHE M KPUCTAJUIH3AIMS,
napooOpazoBaHue (MCHapeHHEe M KUIEHUE) M KOHJACHCALMs, DJEKTPU3ALMS Tell,
B3aMMOJCHCTBHUE DIIEKTPUUECCKUX 3apsIOB, NEHCTBUS DICKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHWE, B3aMMOJCHCTBHE MAarHWTOB, JJIEKTPOMArHWTHAs WHAYKIHS, EHCTBUE
MarHMUTHOTO TIOJIi Ha TMPOBOJHUK C TOKOM, NPSIMOJIMHEWHOE pacnpoCTpaHEHue,
OTpaXCHHE U TPEJOMJIEHHE CBETa, ITUCIEepPCUsi CBETa, pa3JIOKEHHE CBETOBOIO
U3ITyYEHUS! B CHEKTP, €CTECTBEHHAs! PaJllOaKTUBHOCTb, PAAHMOAKTUBHbBIE MPEBPALICHUS
aTOMHBIX Si7Iep, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa W3MY4YEHHs) MO OMUCAHUIO MX
XapaKTePHBIX CBOWCTB M Ha OCHOBE OMBITOB, AEMOHCTPUPYIOIIUX JaHHOE (QU3HUECKOE
SBIICHUE; YMEHHE pAacClO3HABaTh MPOSIBICHUE W3YYCHHBIX (U3MUYECKUX SIBICHUA B
OKpY>KaroIlleM MUPE, BBIACISASA UX CYIIECTBEHHBIE CBOWCTBA/IPU3HAKH;

— BJIQJICHHME OCHOBAMM MOHSATHIHOIO ammapara ¥ CHUMBOJHYECKOTO s3bIKa

(I)I/I3I/IKI/I N HCIIOJIb30BAHHC UX OJIA PCIICHUA y‘—Ie6HBIX 3a/1a4, YMCHHUC XapPaKTCPU30BATH
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CBOMCTBa Ten, (U3MUYECKHE SBIECHUS W TPOIECCHI, UCMOJB3Yys (yHIAMEHTAIbHBIE U
SMIUpUYECKUE 3aKOHBI (3akoH [lackains, 3akoH ApxuMmena, MPaBUJIO phluara, 30JI0TOE
NpaBWJIO MEXaHWKH, 3aKOHBI HM3MCHCHHMS W COXPAHCHHS MEXaHWYEeCKOW DHEPIHH,
ypaBHEHHE TEIUIOBOrO OajaHca, 3aKOH COXpaHCHHsI HMITYJIbCA, 3aKOH COXpaHCHHSI
ANEKTPUYECKOTO  3apsia, TMPUHIUI  OTHOCHUTEIBHOCTH [ amwies,  MPUHITUT
CYTIEpIIO3UIINA CWJI, 3aKOHBI HBIOTOHA, 3aKOH BCEMHUPHOTO TATOTEHUS, TEOpeMa O
KHHETHYECKOW DHEPruu, 3aKkoH [yKka, OCHOBHBIC TIOJIOKEHUS MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH CTPOCHUS BeEIIecTBa, 3akoH KynoHa, MPUHINI CyNEepHO3UITUU
ANEKTPUYECKUX ToJied, 3akoH OMa Jj1s yyacTka 1enu, 3akoH Jlxoyns-JIenna, 3akoHbl
NPSIMOJIMHEHHOTO PAacClpOCTPAHCHHUs, OTPAKCHUS W TIPEJIOMIICHHS CBETa); yMEHHE
OIHCHIBATh M3yUYEHHBIC CBOMCTBA TN U (U3NUYCCKUE SBIICHHMS, UCIIONB3Ys (DPU3HUECKHe
BEJINYNHBI,

— YMEHHE MPOBOJUTH MPSMBIE M KOCBEHHBIC M3MEpPEHUS (DU3UUCCKUX BEITMYNH
(paccrosiHe, TPOMEXKYTOK BpPEMEHH, Macca Tena, o0beM, Cuila, TeMIlepaTypa,
OTHOCUTEJIbHASL BJIAKHOCTh BO3/yXa, CHJa TOKA, HAMNPSDKEHHE, COMPOTHUBIICHHE) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX M HHU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB; MOHUMAHHE
HEU30€KHOCTH TOTPEIIHOCTEN (DU3UUECKUX M3MEpPEHUN; YMEHHE HAXOJUTh 3HAYCHUE
HU3MEPSIEMON BEIMYMHBI C TIOMOIIBIO YCPEIHECHUS PE3yNbTaTOB CEPUU M3MEPEHUU M
YYHUTHIBATH MMOTPEITHOCTH H3MEPEHUM;

— BJIAJICHUEC OCHOBAMH METOJIOB HAYYHOTO IIO3HAHHS C YYETOM COOJOICHUS
npaBui 0€30MaCHOTO TPY/a:

— HaOmofieHne (U3MYECKUX SBJICHUM: YMEHHE CaMOCTOSTEIILHO COOUpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY M3 JTAaHHOTO Habopa o0OpyJIOBaHUS MO WHCTPYKITUH,
OTHCHIBATH XOJI OTBITA U 3aMKCHIBATH €T0 PE3YIbTaThl, (POPMYIUPOBATH BHIBOIHI;

— TPOBEJCHUE MPSMBIX U KOCBEHHBIX M3MEPEHUN (PH3NUECKUX BEIMYUH: YMCHUE
TUTAHUPOBATh U3MEPEHUs, CAMOCTOSITEIbHO COOMPATh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY
0 WHCTPYKIMHW, BBIYUCIIATH 3HAYCHUE BEJMYMHBI U AHAJM3UPOBATH TMOJYYCHHBIE
PE3YNBTATHI C YUETOM 3aJJaHHOM MOTPEITHOCTH Pe3yJIbTaTOB U3MEPEHUI;

— MPOBEICHUE HECJI0KHBIX AKCIIEPUMEHTATLHBIX WCCJICIOBAHH;
CaMOCTOSATEIILHO  COOMpaTh  AKCIMEPUMEHTANIBHYIO  YCTAaHOBKY W TIPOBOIUTH
MCCJICIOBAHKE TI0 UHCTPYKIIMHU, TIPEACTABIATh MOJYyYE€HHBIE 3aBUCUMOCTH (PU3UYECKUX
BEJMYMH B BUJE TAOMUIl U TpadUKOB, YIUTHIBATh MOTPEIIHOCTH, JEJaTh BBIBOABI IO
pe3ynbTaTam HCCIICIOBAHNUS;

— MOHMMAaHHE XapaKTePHBIX CBOMCTB (U3MUYECKHX MoOJeeH (MaTepuaibHas
TOYKa, a0COJIFOTHO TBEPJIOE TEJI0, MOJICITH CTPOCHUS Ta30B, )KHJIKOCTCH M TBEPIBIX TEl,
TUTaHETapHAas MOJICTh aTOMa, HyKJIOHHAsI MOJICJThb aTOMHOTO SI7Ipa) ¥ YMEHHE TPUMEHSTh
UX IS OOBICHEHUS (DU3UUECKUX IPOIIECCOB;

— yMEHHUE OOBSICHATH (PU3MUECKHUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHWCJIE U B

KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTHUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B HaCTHOCTH, BBIABJIATH
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MPUYMHHO-CJICICTBEHHbBIE CBSI3W M CTPOUTH OOBACHEHHUE C OMOpPOM Ha W3YyYEHHBIE
CBOMCTBA (PU3NUECKUX SABICHUM, (PU3NUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

— yMEHHME pellaTh pacueTHble 3agauu (Ha O0ase 2-3 ypaBHEHMIl), HCHONb3Ys
3aKOHBI U ()OPMYIIbI, CBA3BIBAIOIINE (PU3NUECKUE BEIMYUHBI, B YACTHOCTH, 3aMUCHIBAThH
KpaTKO€ YCJIOBHME 33aJayd, BBIABIISTH HENOCTAIOIIME JAHHBIE, BBIOMpaTh 3aKOHBI M
GopMyIbl, HEOOXOIWMBIE HJsi €€ pEeLICHHUS, HCIOJIb30BaTh CIPABOYHBIC JAaHHEIC,
OPOBOJNUTh pacyeTbl U OLEHMBAThb PEATUCTHUYHOCTh IOJIYYEHHOIO 3HAYEHHUS
(u3nYeCKo BEIWYUHBI, YMEHHUE OIPEAEIATh PA3MEPHOCTh (U3MUYECKON BEIMUYUHBL,
HOJyYE€HHOW MIPU PEIICHUH 3a/]auu;

— YMEHHME XapaKTepU30BaTh MPHUHLMIIBI ACUCTBUS TEXHUYECKHX YCTpPOICTB, B
TOM YHCJI€ OBITOBBIX NPUOOPOB, U MPOMBIIUICHHBIX TEXHOJIOTMYECKUX MPOLECCOB MO MX
OMMCAHUIO, UCHOJIb3Yd 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBIEHUH U HEOOXOJIMMBIE
(uznyeckue 3aKOHOMEPHOCTH;

— YMEHHME HCIIONb30BaTh 3HAHUS O (PU3MUECKHUX SIBICHUSAX B IOBCEIHEBHOU
KU3HHU JUIsl oOecniedeHusi 0€30MacHOCTH NpH 0OpalleHuu ¢ OBITOBBIMH MPUOOpaMU U
TEXHUYECKUMHU  YCTPOMCTBAMHU, COXPAaHEHHsSI 3J0pPOBbS M  COONIOACHUS HOPM
AKOJIOTMYECKOTO TMOBEJEHUS B OKPYXKAIOIIEH Ccpelle; MOHMMAaHHE HEOOXOJIUMOCTH
NPUMEHEHUsI  JOCTHKEHUH  (PU3MKM W TEXHOJOTMM I PalMOHaJIbHOIO
IPUPOAOIIOIB30BAHNUS;

— ONBIT MOKMCKA, MpeoOpa3oBaHUs U NpPEICTaBICHUS UHPOpMALKU (PU3NIECKOTO
CoJIepKaHUsl C UCIOJIb30BAaHUEM HH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI; B
TOM YHUCJIE YMEHUE UCKaTh MH(popManuio (U3NIECKOro cofep:kanus B cetu MHTepHer,
CaMOCTOSTENbHO (GOPMYIHPYSl MOMCKOBBIN 3alpoC; YMEHHE OLEHUBATH JOCTOBEPHOCTh
MOJIy4YeHHOW HWH(OpMAMM Ha OCHOBE HMMEIOUIUXCS 3HAHUU M JOMOJHUTEIbHBIX
UCTOYHUKOB; YMEHHE MCIIOJIb30BaTh IPH BBITOJHEHUU YYEOHBIX 3aJaHUl Hay4dHO-
HOMYJIAPHYIO JIUTEpaTypy (U3MUECKOro COAEpXkaHHs, CIpaBOYHBIE MaTepuabl,
pecypcsl cetu VHTepHeT; BiajeHue IpUeMaMy KOHCIIEKTUPOBAHMSI TEKCTa, 0a30BbIMU
HaBBIKAMM TMpeoOpa3oBaHus MHGOPMALMK U3 OJHOM 3HAKOBOW CHUCTEMBI B APYIYIO;
YMEHHUE CO037aBaTh COOCTBEHHbIE NUCHBMEHHBIE M YCTHbIE€ COOOIIEHUS Ha OCHOBE
MH(}OpMaAIHU U3 HECKOJIBKUX UCTOYHUKOB;

— YMEHHUE MPOBOJIUTH y4yeOHOE HCCIEAOBaHUE IOJ] PYKOBOACTBOM YYHTEINs, B
TOM 4YHUCJE IOHUMAaTh 3aJayd HCCIEAOBaHUS, NPUMEHATh METOABI HMCCIIEIOBaHUS,
COOTBETCTBYIOIIME IOCTaBJIECHHOW LEIU, OCYLIECTBIIATH B COOTBETCTBUU C ILIAHOM
COOCTBEHHYIO JAESTENbHOCTh M COBMECTHYIO JEATENbHOCTh B TpyMIe, CIEIUTh 3a
BBITIOJIHEHUEM IUIaHA JEUCTBUM U KOPPEKTUPOBATH €T0;

— mpexactaBieHus o cdepax MpodhecCUOHATLHOW NESITEIbHOCTH, CBSI3aHHBIX C
(U3MKOH ¥ COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHIKEHMSIX
(¢u3nyeckoil HaykH, MO3BOJISIIOIIME YYAIlUMCS pacCMaTpuBaTh (PU3UKO-TEXHUUECKYIO
o0mnacTh 3HaHM Kak chepy cBoer Oymyreit mpodeccHoHaTbHOM NeITeTbHOCTH.
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B coomeemcmeuu ¢ @®AOII OOO k kouyy obyuenus 6 7 Kaacce npeomemmubvle
pe3yibmamol ompaxcarom cghopmuposanHocmeo y yuawpuxcs ¢ 3I1P ymenuii:

— HCMOJB30BATh MOHATHS: (PU3NYECKUE M XUMUYECKUE SIBJICHUS, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICb, TUIIOTE3a, CAUHUIIBI (PU3MUECKUX BEIUYHH, aTOM, MOJICKYJa,
arperatHble COCTOSIHUSI BemiecTBa (TBEpIOE, KHUAKOE, ra3000pa3zHOe), MEXaHUYECKOE
IBIKEHUE  (paBHOMEPHOE,  HEPABHOMEPHOE,  MPSMOJMHEHHOE),  TpaeKTopus,
paBHOACHCTByOas cuia, Aedopmanus (ymnpyras, IUIacTUYECKas), HEBECOMOCTb,
COOONIAIONINECS COCY/IbL;

— paznuuath sBieHus (Auddy3us, TEmIoOBOE IBUKEHUWE 4YacCTHUIl BEIIECTBa,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKECHUE, UHEPIIMS, B3aUMOJICUCTBUE TE,
paBHOBecHE TBEPIBIX TEJI C 3aKPEIUIEHHOM OChIO BpallCHMs, Nepenaya JaBJICHUS
TBEPJIBIMU TEJIaMH, KUAKOCTAMH U Tazamu, atMochepHOE [aBjiCHUE, MIaBaHUE Te,
IPEBPALCHNS MEXaHUYECKON SHEPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

— pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3UUECKUX SIBJICHUI B OKPYXKAIOIIEM
MHUpe, B TOM uuciie (U3NYECKUE SBJICHUS B MPUPOJC: MPUMEPHl ABUIKECHUS C
Pa3JIMYHBIMU CKOPOCTSIMH B >KMBOM M HEXWBOW NPUPOJIE, NEUCTBUE CHJIBI TPEHUS B
MIPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOrO JaBJICHUS Ha KMUBOM OpraHU3M, IJIaBaHUE
peIO, phIUArd B TeJieé YEJIOBEKa, MPU STOM TNEPEBOJUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKHU) (PU3UUYECKUX SIBIICHUN;

— OIKCHIBATh W3YYCHHBIE CBOWCTBA TeNl W (U3MUECKHE SIBICHUS, HCIOJIb3YA
dbu3uyeckre BeIUUMHbBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTb,
CPEIHssl CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSXKECTH, BEC TeJla, CUjla TPEHUS, JaBJICHUE
(TBEpHoOrO TeENa, KUAKOCTU, Tas3a), BBITAJIKMBAIONIAS CHUJIA, MEXaHMYecKas padoTa,
MOIIIHOCTh, TUIEYO CHJIbI, MOMEHT CHJIbI, KOA(D(UIIMEHT TMOJe3HOTO JACHCTBUS
MEXaHU3MOB, KMHETHYECKasi W TMOTCHLHAIbHAs SHEPTHsi), MPU OMUCAHUU MPABHIBHO
TPaKTOBaTh (PM3MUECKHUI CMBICI HUCIIONIB3YEMBIX BEIMYUH, UX 0003HAUCHUS U €IUHUIIBI
(U3HUECKUX BEJIIMYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOLIME AAHHYIO (PU3MYECKYIO
BEJIMUMHY C JIPYyTMMHU BEIUYUHAMH, CTPOUTh TpaPUKU H3YyUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIIMYUH,

— XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKue SIBJICHUS U MPOIIECChI, UCTIONB3YS
MpaBUJIa CIOKEHUs CWII (BIIOJb OJHOW MpsAMoii), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, TpaBUIO paBHOBECHs pblyara (0JI0Ka), «30JI0TOE TMPABUIIO» MEXaHUKH,
3aKOH COXpPaHEGHHMS MEXAHWYECKOW DJHEpPruM, TpU OTOM JaBaTh CJIOBECHYIO
dbopMyIUPOBKY 3aKOHA U 3alUCHIBATh €0 MAaTEMaTUYECKOE BBIPAYKECHHUE;

— OOBACHATH (PU3UYECKUE SIBJICHHUS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE CHUTYallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBISTh MPUUMHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 1-2 TIOTMYECKUX IIaroB ¢ ornopou Ha 1-2

M3YYEHHBIX CBOMCTBA (DU3UYECKUX SBJICHUHN, PU3NUECKHUX 3aKOHA WM 3aKOHOMEPHOCTH;
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— pemath pacy€THble 3a1a4y B 1-2 NeMCTBHS, UCHONB3YS 3aKOHBI U (HOPMYIIHI,
CBA3bIBAIOIIME (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3aJadd
3aMKChIBaTh KPAaTKOE YCJIOBUE, MOJICTaBIATh (PU3NYECKUE BEIMUYMHBI B (OPMYJIBI U
MIPOBOJIUTH PACUYETHI, HAXOAUTh CIPABOYHBIE JaHHbIC, HEOOXOAUMBIE ISl PEILICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTD MOTYYCHHON (PU3NUECKOI BETUINHBI;

— pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEUINTh MPHU MOMOIIU (HU3UIECKUX
METOJIOB, B OIIMCAaHWM HCCIEAOBaHUS BBIACIAATH IPOBEPSIEMOE IIPEIIIOIOKEHUE
(rumotesy), pazauMyaTh W HUHTEPIPETUPOBATH IOJYYECHHBI pe3ynbTar, HaXOAMUTb
OLIMOKY B XO/I€ OMbITA, IeJaTh BHIBOJIBI 110 €TI0 PE3yIbTaTaM;

— MPOBOJUTH OMBITHI MO HAOTIOACHUIO (PU3NYECKUX SBICHUN MU (PU3NIECKUX
CBOMCTB Tel: (hOPMYIHPOBATh MPOBEPSEMBIEC TIPENONOKEHUS, COOMPATh YCTAHOBKY U3
peJI0AKEHHOT0 000pyA0BaHuUs, 3aIIUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOBI;

— BBINOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Teja, 00bEMa,
CWIbl W TEMIIepaTypbl C MCIOJb30BAaHUEM aHAJIOrOBBIX W LU(MPOBBIX MPUOOPOB,
3alMUChIBaTh IMOKa3aHUs NPHOOPOB € YYETOM 3aJaHHOW AOCOJIOTHOM MOTPEIIHOCTH
U3MEPEHNU;

— TPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTU OAHOW (PU3MUECKONW BEIUYHMHBI OT
APYTrofl C HUCHOJB30BAaHUEM IMPSIMBIX H3MEPEHHH (3aBUCUMOCTH IYTH PaBHOMEPHO
JBIDKYILETOCS TeJla OT BPEMEHM JBW)KCHMS TeEJla, CHJIbI TPEHMSI CKOJIBKEHHs OT Beca
Tena, KadyecTBa OOpaOOTKM IMOBEPXHOCTEW TN M HE3aBUCHUMOCTH CHJIBI TPEHUS OT
IUIOMIA CONPHUKOCHOBEHHUS TeJ, CHJIbl YHNPYrOCTH OT YAJWHEHUS TPYKUHBI,
BBITAIKUBAIOIIEH CHJIBI OT 00BbEMAa NOTPYKEHHOM 4YacTH Telda W OT IUIOTHOCTH
KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT IJIYOMHBI, Ha KOTOPYIO
HOTPYKEHO TEeJO, YCJIOBUW IJIaBaHUS TeJ, YCJIOBHM paBHOBECUs pbluara U OJIOKOB),
y4yacTBOBaTh B IUJIAHUPOBAHUM Y4YEOHOrO HCCIEIOBaHUS, COOMpPATh YCTAHOBKY U
BBIMOJIHATh U3MEPEHUs], CIENysl NPEIIOKEHHOMY IUIaHy, (PUKCHUPOBATH PE3yJIbTaTh
MOJIyYeHHOW 3aBUCUMOCTH (UM3MYECKUX BEJIMYMH B BHJIE€ MPEMJIOKEHHBIX TaOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIEAOBAHMS;

— MPOBOAMTH KOCBEHHBIE H3MEPEHHUS (PU3MYECKUX BEIWYUH (MJIOTHOCTH
BELIECTBA JKUJKOCTU U TBEPAOIO TEJA, CUJIA TPEHUS CKOJIbKEHUS, aBJICHUE BO3AyXa,
BBITAIKMBAKOIIAsl CHJIa, JCHCTBYIOLlas Ha NOrPYKEHHOE B KUIAKOCTh TEIO,
KO3 (UIUEHT MOJE3HOT0 JEHUCTBUS MPOCTHIX MEXAHHU3MOB), CIEAYys MPEASIOKEHHOM
UHCTPYKIMU: TPU BBIOJIHEHUH U3MEPEHUIN COOMpPaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIISATH 3HAUEHUE UCKOMOW BEJTMYMHBI,

— coOnrofaTh NpaBWIa TEXHUKH O€30MACHOCTU TMpH paldoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

— YKa3bIBaTh MPHUHIMIBI AEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETP, COOOIIAIOIINECS COCYJIbI, OAPOMETp, pbluar, MOJABUKHBIN U

HETIOABMKHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTB;
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— XapaKTepU30BaTh MPUHIIUIIBI JEUCTBUS W3YYCHHBIX MPUOOPOB M TEXHUUECKHUX
YCTPOMCTB € OMOpPOM Ha HMX omucaHusi (B TOM 4YHUCJE: MOJIIIUIHUKH, YCTPOWCTBO
BOJONPOBOJIA, TUAPABIMYECKHI NPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOW HAcocC,
apeoMeTp), UCMOJIb3ysl 3HAHUSI O CBOMCTBaX (PU3MYECKUX SIBJICHUN U HEOOXOJIUMBbIC
¢du3rgecKre 3aKOHbBI M 3aKOHOMEPHOCTH;

— MPUBOIUTH TMPHUMEPHI (HAXOAUTh MHGOPMAIMIO O MPUMEpax) MPaKTHIECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TMOBCEIHEBHOW >KM3HU HJisi OOECredYeHus
O0e3omacHOCTH TMpu oOOpalieHuu ¢ TOpubopaMu M TEXHUYECKHMMH YCTPOMCTBaMH,
COXpaHEHUs 3JI0POBbsI M COONIOACHHS HOPM DKOJIOTMYECKOTO TOBEJCHHS B
OKPYXaroUIEn Cpee;

— OCYIIECTBJIATh OTOOP MCTOYHHKOB MH(popManuu B MIHTEpHETE B COOTBETCTBUU
C 3aJlaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM MU MYyTEM
CpPaBHEHHUS Pa3IUYHBIX HMCTOYHUKOB BBIJIETATh, HWHOOPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUYUBOMN UIIM MOXKET OBITh HEIOCTOBEPHOM;

— WCIOJIb30BAaTh MpPHU BBIMOJIHEHUU YYEOHBIX 3a/IaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (puznueckoro cojep)kaHus, CIPAaBOYHBIE MaTepualibl, PECYpChl CETH
Nutepner, Bmanerb npuéMaMu KOHCIEKTHUPOBAHUS  TEKCTa, IpeoOpa3oBaHUsd
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JAPYTYIO;

— co3/1aBaTh COOCTBEHHBIE KpaTKUE NHCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HCTOYHUKOB uUH(oOpManuu ¢(U3NYECKOTO COJEpPIKAHUS, B TOM YHCIIEC
MyOJIMYHO JIeJIaTh KpPAaTKUE COOOIIEHUS O pe3yibTaTax MPOEKTOB WM Y4YeOHBIX
HCCIIEIOBAHNM, MIPU 3TOM TPAaMOTHO MCHOJI30BAaTh W3yYCHHBIA MOHATHUWHBIN ammapar
Kypca (pU3HKHu, COPOBOK/IATh BRICTYIUICHUE MPE3EHTALINECH;

— MpPU  BBHIMOJTHEHUH Y4YEOHBIX TMPOEKTOB M UCCIECNOBAHUNA PACIPEACNSThH
00S13aHHOCTH B TPYyNIlE B COOTBETCTBUU C IOCTAaBJICHHBIMH 3a/JadyaMH, CIIEUThH 3a
BBITIOJTHEHUEM IIJlaHa JIeWCTBUM, aJCKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIAJ B
NeATEIbHOCTh TPYIINbI, BBICTPANUBATh KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS
MHEHHUE OKPYKAIOIIUX.

B coomeemcmeuu ¢ @AOII OOO k kouyy obyuenus 6 8 Knacce npeomemmovle
pe3yibmamsl ompaxcarom cghopmuposanHocms y yuawpuxcs ¢ 3I1P ymenuii:

— HUCIOJIb30BaTh MOHSTHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB W MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTATUIMUYECKUE U aMOp(HBIE
Teja, HACBHINICHHBIM M HEHACBHIIMICHHBIM TMap, BJIAXHOCTh BO3/AyXa, TeMIIeparypa,
BHYTPEHHSISI DHEPTHs, TEIJIOBOM JABUTaTeb, AJIEMEHTAPHBIA SJIECKTPUUECKUN 3apsij,
AIEKTPUUYECKOE T0JI€, TPOBOAHUKH U JUDJICKTPUKU, TOCTOSIHHBIN 3JIEKTPUUECKUHN TOK,
MAarHuTHOE MOJIE;

— pa3nuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE U CXaTue, TeIonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHKE, KaMWUIAPHBIC SIBJICHUS, UCTIApEHUE, KOHACHCAIIUS,

TJIaBJIeHUE, KpUCTaIA3a1us (oTBEepAEBaHuUE), KUTICHHE, Terionepeaaya
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(TEenI0MpPOBOTHOCTh, KOHBEKIIUS, HW3JIyYEHHUE), SJIEKTPU3aLMSA Tell, B3aUMOJACHCTBHE
3apsiioB, JEHCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHWE, B3aUMOJCHCTBHE
MAarHuTOB, ACHCTBHE MAarHUTHOTO MOJII HAa MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIUS) 10 ONHMCAHUI0 HX XapaKTEpPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

— pacIio3HaBaTh MPOSBICHNE W3YYCHHBIX (DU3UUYECCKUX SIBJICHUI B OKPYXKAIOIIEM
MHUpE, B TOM 4YHCJIE€ (PU3HUECKHE SIBIICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKECHUE U
KaOWUIAPHBIC SIBJICHUS B NPUPOJE, KPHUCTAUIBI B mOpupoiae, usiydeHue CoiHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
ANIEKTPUUECKHUE ABJICHUS B aTMOc(hepe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3eMid, apeid MmoIr0CoB, POJIb MATHUTHOTO TOJIA IS KU3HU Ha 3emiie, MOJSIPHOE
CUSHHME, TPU DTOM TNIEPEBOJAUTH NPAKTUUECKYIO 3ajadyy B Y4Y€OHYIO, BBIICIATH
CYIIIECTBEHHbBIC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;

— ONHCHIBATh H3YUYCHHBIC CBOMCTBA TeNl W (DU3NUYECKHUE SIBICHUS, HCIOJb3YS
du3nueckue BEIMYUHBI (TeMIeparypa, BHYTPEHHSS SHEPrus, KOJIWYECTBO TEIUIOTHI,
ylelbHasl TEIUIOEMKOCTh BEUIECTBA, yJ/EJIbHAS TEIUIOTA IUIABJIEHUS, YJEIbHAas TEIJIoTa
napooOpa3oBaHusl, yAelbHAsg TEIUIOTa CrOpaHusl TOIUIMBA, KO3(P(QUUHUEHT IOJE3HOTO
JNEUCTBUSI TEIUIOBOM MAalIWHBI, OTHOCUTEIbHAS BJIAXHOCTh BO31yXa, 3JEKTPUUYECKUU
3apsizl, CWIA TOKA, JIEKTPUYECKOE HAIIPSKEHHE, COIPOTUBIICHUE MPOBOIHUKA, YACIBHOE
COTPOTHUBJICHUE BEIIECTBA, pa00Ta U MOLTHOCTH AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
PaBUJIBLHO TPAKTOBATH (PU3MUECKHUI CMBICI HCIOIb3YEMBIX BEIMYMH, 0003HAYCHUS U
eAVHUIBI  (DU3UYECKUX BEIIMYUH, HAXOAWTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(Gu3NUeCKyl0 BEIWYUHY C JIPYTMMHU BEIWYUHAMH, CTPOUTHh TPaPUKA HN3YUCHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEJIMYUH;

— XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIONB3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO--KUHETUUYECKOW TEOPUM CTPOCHUS BEILIECTBA,
PUHITUI CYTIEPIIO3UIINH TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs 3apsiia,
3akoH Oma 1S ydacTka 1enu, 3aKoH J[xoyns—JleHna, 3aKoH COXpaHEHHUsI SHEPTUH, TIPH
ATOM J1aBaTh CJIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aMUCHIBATH €r0 MaTEMaTUYECKOE
BBIpAXKEHUE;

— OOBSCHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyaluu PaKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
MIPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTWYECKUX IIIaroB ¢
omnopoit Ha 1—2 U3y4YeHHBIX CBOMCTBA (PM3MYECKUX SBJICHUM, (PU3UUICCKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

— pemiath pacdy€THbIC 3aJa4u B 2—3 NEUCTBUS, UCIOJIB3Ysl 3aKOHBI U (POPMYJIBI,
CBsI3bIBalOIME (PU3MUecKue BEJIMYMHBI: HAa OCHOBE aHajgu3a YCJIOBHUS 3ajlaud
3alUChIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK JAHHBIX JJISI PEIICHUS 3aJayd,
BBIOMPATH 3aKOHBI M (DOPMYJIIBI, HEOOXOAUMBIE ISl €€ pelleHus, IPOBOAUTH PACUETHI U
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CpaBHMBATh MOJIYYCHHOE 3HAUCHHE (PU3NUECKOIN BEIUYMHBI C H3BECTHBIMU JaHHBIMU;

— pacrio3HaBaTh MPOOIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (HU3NIECKUX
METO/IOB,  WCIOJB3ysd  OINWCaHWE  HCCICNOBAHMA,  BBLACIATH  IPOBEPAEMOE
MPEIOoJIOKEHNE, OLEHUBATh TMPABUIBHOCTh TOPSAAKAa MPOBEICHUS HCCIEI0BaHUS,
JIeNIaTh BBIBOIBL;

— MPOBOJUTH OMBITHI MO HAOTIOACHUIO (PU3NUYECKUX SBICHUN MU (PU3NIECKUX
CBOWCTB TeN (KalWUISIPHbIC SBICHUS, 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT ero o0bnéma,
TeMIIepPaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBaHUS MPH U3ITYYCHUU OT I[BETa
U3Tydaromeil (moriomaromeid) MOBEpXHOCTH, CKOPOCTh HCHApeHHs BOABI  OT
TEMIIEPATypbl KHUJAKOCTH U IUIOMIanM €€ TMOBEPXHOCTH, OJJIEKTpU3alusi Tel W
B3aMMOJICICTBHE DJIEKTPUUECKUX 3apsA0B, B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3YaIH3aIisl MAaTHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB, ACHCTBHUS MarHUTHOTO TOJIS
Ha IpPOBOJAHMK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOICTBAa 3JIEKTPOJBHUIraTelIs
IOCTOSTHHOTO TOKa): (pOpMyJIMpoOBaTh MpPOBEPSEMBbIE MNPEANOIOKEHUs, COOUpPaTh
YCTAaHOBKY U3 MPEMJIOKEHHOTO OOOpyNOBaHUs, ONMCHIBATH XOJ OMNbITa MU
(opMyIUpPOBATH BBIBOJIBI;

— BBITIOJIHATH TPSMBIE U3MEPEHHsI TEMIEpPaTyphl, OTHOCHTEIHHOW BIAKHOCTU
BO3[yXa, CUJIbl TOKa, HAMpPSDKEHUS C HCIONb30BAHHEM aHAJIOTOBBIX MPHOOPOB H
JaTYNKOB (PU3NYECKUX BEJIWYMH, CPAaBHUBATHh pPE3YylbTaThl H3MEPEHUN C Yy4E€TOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

— MPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (PU3UYECKOM BEITUYMHBI OT
ApPYroll C WCHOJB30BaHWEM TPSAMBIX HW3MEpPEHUH (3aBUCHMOCTH COIMPOTHUBIICHHUS
MPOBOJAHMKA OT €ro JUIMHBI, IUIOMIAAM TIOTIEPEYHOTO CEUEHUS H  yAEIHHOTO
COTIPOTHBIICHUS BEIIECTBA MPOBOJHHUKA, CHJIBI TOKA, WAYIIErO uYepe3 MPOBOIHHK, OT
HamnpsOKEHUST Ha MPOBOJHMKE, MCCIEAOBAHME IOCIEI0BATEILHOTO U NapauIeIbHOTO
COEIMHEHUIN MPOBOJHUKOB): IJIAHUPOBATh MCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBIMOJIHATh U3MEPEHUs], CIEIysl NPEIJIOKEHHOMY IUIaHy, (PUKCHUpPOBATH PE3yJIbTaThl
MOJTy4YE€HHOM 3aBUCUMOCTH B BUE TaOJIUIl U TpadUKOB, AETaTh BBIBOBI IO pe3ybTaTaM
WCCIICTOBAHMS;

— MPOBOJUTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BeNUYMH (yIeIbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pPab0Ta ¥  MOIIHOCTb
AIIEKTPUYECKOTO TOKA): IUJIAaHUPOBATh H3MEPEHUs, cOoOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CII€Ays MPEAI0KEHHON HHCTPYKLNHU, U BBIYUCIIATD 3HAYCHUE BETNUUHBI;

— coOnrofaTh NpaBWIa TEXHUKH O€30MACHOCTU TMpH paldoTe C J1abopaToOpHBIM
00opy10BaHUEM;

— XapaKTepU30BaTh MPUHIUIBI EHCTBUS U3YUYEHHBIX MPHOOPOB M TEXHUIECKUX
YCTPOMCTB C OMOpOl Ha HUX omucaHus (B TOM YHUCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, TMapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUYETUYHUK DJICKTPUUECKOM

SHEPIUU, DJIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTelbHBIE JJIEKTPONPUOOPHI
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(mpuMepskI), DIIEKTPUUYECKHE TPEIOXPAHUTEIH, OJICKTPOMATHUT, SJIEKTPOJIBUTATEIH
NOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAaHMS O CBOMCTBAX (PU3MYECKUX SIBICHUM U
HeoOxoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI
M0 CXEeMaM W CXEMaTHYHBIM pPHCYHKaM (PKUIKOCTHBI TEPMOMETpP, TEPMOC,
MICUXPOMETpP, TUTPOMETP, JABUTATE]Ib BHYTPEHHETO CTOPAaHUS, SJECKTPOCKOTN, PEOCTarT),
COCTABJISITh CXEMbI JJIEKTPUUECKUX LIETel € MOCJIe0BATEeIbHBIM M IapajuiebHbIM
COCIMHEHHEM  DJJIEMEHTOB,  pa3jinyas  YCJIOBHbIE  OOO3HAYEHUS  DJIEMEHTOB
AIEKTPUYECKUX IICTICH;

— MPUBOJIUTH NMPUMEPHI (HAXOAUTh MHGOPMAILIMIO O MPUMEpaxX) MPaAKTUYECKOTO
WCIIONIB30BaHUs (U3MUECKMX 3HAHWW B TOBCEIHECBHOW JKM3HU MJIsI OOECIICUCHUS
O0e3omacHOCTH Mpu oOpamieHuu ¢ OpudopaMu M TEXHUYECKHMMH YCTPOICTBaMH,
COXpaHEHUs 3JI0POBbsI M  COONIOACHHS HOPM DKOJIOTHYECKOTO TIOBEICHUS B
OKPYIKAIOIIEH CPELE;

— OCYIIECTBJIATH MOUCK MH(pOpMaluu ¢uznueckoro cojepkanus B NHTepHeTe,
Ha OCHOBE WMCIOIIMUXCS 3HAHWA W TYTEM CpPaBHEHUS JOMOJTHUTEIBHBIX HCTOYHHKOB
BBIZICISITE MH(POpPMAIMi0, KOTOpas SBISACTCS MPOTHBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

— WCTOJB30BaTh MPH BBIMOJTHEHUH YYE€OHBIX 3alaHUi HAyYHO--TIOMYJISIPHYIO
TuTEpaTypy (U3MYECKOTO CojlepKaHUs, CIPABOYHBIE MaTepualbl, PECYpPChl CETU
WNuTepHer, BimameTs npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, TMPEeoOpa3oBaHUS
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

— co3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIC W KPATKHE YCTHBIE COOOIICHHS,
000011ast “HPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COJEPIKAHMS, B TOM
gucie MyOJIMYHO TMPEACTABIATh PE3YNbTAaThl MPOCKTHOM WM HCCIIEI0BATEIbCKON
NEeSTEILHOCTH, TP 3TOM TPAMOTHO HMCIOJB30BAaTh M3YyUCHHBINH TOHSITHIHBINA armapaT
Kypca (U3HKH, COPOBOXK/IATh BBHICTYIUICHHUE MTPE3CHTAIINCH;

— MPU  BBIMIOJHEHUU YYCOHBIX TPOCKTOB W HCCICIOBAHWNA  (U3HMUCCKUX
IIPOLIECCOB pachpeessiTh 00s13aHHOCTH B TPYMIE B COOTBETCTBHH C IOCTaBICHHBIMHU
3alayaMi, CJIEUTh 3a BBHINOJHEHWEM IUJIaHA JEWCTBHM W KOPPEKTHUPOBATH €ro,
aJICKBaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JACSATEIHHOCTH TPYIIbI, BBHICTPAWBATH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, TPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

B coomeemcmeuu ¢ @®AOII OOO k konyy obyuenus ¢ 9 knacce npeomemmovie
pe3yivmamul ompaxcarom cghopmuposanHocme y yuawuxcsa c¢ 3I1P ymenuii:

— HCTOJL30BaTh TMOHATHS: CUCTEMa OTCYETa, MaTepHUallbHAs TOYKA, TPACKTOPHS,
OTHOCUTEIIFHOCTh MEXaHUYECKOTO JBWIKEHUs, aeopManus (yrnpyras, MmiIacTUYecKas),
TPeHUE, LEHTPOCTPEMUTEITHLHOE YCKOPEHHE, HEBECOMOCTh M TMEPErpy3KH, IIEHTP
TSOKECTH, aOCOJIOTHO TBEPAOE TENO, IEHTP TsHKECTH TBEPIOTO Tela, pPaBHOBECHE,

MEXaHUYeCKue KojiebaHuss M BOJIHBI, 3BYK, HHQPa3ByK ©  YyIbTPa3BYK,
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ANIEKTPOMATHUTHBIC BOJHBI, IIKAJIAa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JANbHO30PKOCTh, CHEKTPHl HWCIYCKaHMs M TMOTJOlIeHMs, aibda-, Oera- W Tamma-
U3IIyYE€HUs1, U30TOIIbI, IAEPHASI SHEPIETUKA;

— paznuuaTh SBIEHUS (paBHOMEpHOE M HEpPABHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE MNPAMOJUHEHHOE [BH)KEHHE, CBOOOJHOE MAaJEHUE TEll,
PAaBHOMEPHOE JBWKEHHE IO OKPYKHOCTH, B3aUMOJCUCTBHE TE€J, PEAKTUBHOE
JBKEHUE, KoyieOaTeabHOE IBIKEHUE (3aTyXalollhe M BbIHYXKJEHHbIC KOJeOaHwus),
PE30HAHC, BOJHOBOE JIBUKEHUE, OTPAKEHHUE 3BYKA, MPSIMOJIMHENHOE PACTIPOCTPAHEHHUE,
OTPAKEHHUE U MPEIOMIICHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE
0eyloro cBeTa B CHEKTP U CJIOXKEHHUE CIEKTPAJIbHBIX IIBETOB, JAMCIEPCUS CBETA,
€CTECTBEHHAsA PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JTUHEHYATOrO CIEKTPa U3ITyUYEHHUs) 110
ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTaHHOE
(u3HuecKoe SBIICHUE;

— pacro3HaBaTh NPOSBIECHUE U3YYEHHBIX (DU3MUECKUX SIBJICHHUI B OKPYXKAIOLIEM
Mupe (B TOM 4Hcie (pU3MUECKHUE SBJICHUS B MPUPOJIE: MPUIMBBI U OTIUBBI, JBUKECHUE
riaHeT COTHEYHOM CHCTEMbI, PEAaKTUBHOE JBH>KEHHUE JKUBBIX OPTraHW3MOB, BOCIIPUSITHE
3BYKOB KMBOTHBIMU, 3EMJIETPSICEHHE, CEUCMUYECKNE BOJIHBI, IIyHAMH, X0, I[BETA TEI,
ONTHYECKHE  SBJIEHUS B  MpUPOJE, OHOJOTMYECKOe  JACHCTBUE  BUIUMOTO,
yAbTPadUOIETOBOIO M PEHTTEHOBCKOTO H3JyYCHUM, €CTECTBEHHBIM DPaJMOAKTHUBHBIN
¢GoH, KOCMHUYECKHE JIy4d, paTUOAKTUBHOE W3IyYCHUE MPUPOJTHBIX MHUHEPAJIOB,
JIEUCTBUE PAAMOAKTUBHBIX M3IYyYECHUN HA OPraHU3M 4YeNIOBEKa), MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 3a/ladyy B Y4eOHYI0, BBIICTSATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU)
bu3HUecKuX SIBICHHUI;

— OIKCHIBATh M3YYEHHBIE CBOWCTBA Tel M (PU3MYECKHE SIBICHHS, HMCIOIb3YS
(¢u3nuecKre BEIMYMHBI (CPelHssi © MCHOBEHHAsi CKOPOCTh Tejla MPU HEPABHOMEPHOM
JIBUXEHUH, YCKOPEHUE, IEPEMELIEHUE, IyTh, YIJIOBas CKOPOCThb, CWJIAa TPEHHUs, CHIIA
yIOPYTrOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOTHOTO MaJCHUS, BEC Teja, UMITYJIbC Tela,
UMITYJIbC CHUJIbI, MEXaHHUYecKasi paboTa W MOIIHOCTh, MOTEHIMAIbHAS DHEPrusl Tena,
MOJHATOrO HaJ IOBEPXHOCTHIO 3EMJIA, MOTEHLUMAIbHASI SHEPTUsl CKATOU IPYKUHBIL,
KMHETUYECKasi SHEPTUsl, MOJHAs MEXaHWYECKas SHEPrusl, MEPUOJI U YaCcTOTa KOoJeOaHUM,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKAa3aTelNb
IOPEJIOMJICHUS] CpPeJbl), MPU ONHUCAHUM TPABUIBHO TPAKTOBATh (PUBMUYECKHM CMBICIT
WCIIOJIB3YeMbIX BEJIMYWH, 0003HAUCHUS W CAMHUIIBI (PU3NYECKUX BEIMYWUH, HAXOJUTh
dbopMyIIBl, CBS3BIBAIONINE JAHHYIO (PU3MUYECKYI0 BEIWYUHY C JIPYTMMU BEITUYHMHAMM,
CTPOUTH TpaUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITMYHH;

— XapaKTepU30BaTh CBOMCTBA TeJ, GU3MUECKHE SIBIICHUS U MPOIECCHI, UCTIONB3YS
3aKOH COXPAHEHUSI SHEPrUH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHUIUN CYNEPIO3ULUN
CUJI, NPUHIMUN OTHOcUTENbHOCTH [anmumnes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS
HMMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiA0BOTO
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M MaccOBOTO 4YHCEN TMpPH SAEPHBIX peakuusx, MpH OSTOM JaBaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3alIUCHIBATh €M0 MATEMATUUECKOE BbIPAXKEHUE;

— 00BACHATH (PU3MUECKUE MTPOLIECCH] U CBOMCTBA TEJI, B TOM UUCJIE U B KOHTEKCTE
CUTyalluli  TNPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUIHUHHO--
CJIEJICTBEHHBIE CBSA3H, CTPOUTH O0BACHEHUE U3 2—3 JIOTUYECKUX IIArOB ¢ OMOPOii Ha 2—3
U3YYCHHBIX  CBOMCTBa  (M3MUECKUX  SBJICHUH, (PHU3UUECKHX  3aKOHOB  WJIH
3aKOHOMEPHOCTEN;

— pemarh pacyéTHble 3a7aud (ONMUpArOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJb3Yysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHE BEIMYMHBI: Ha OCHOBE
aHaJlM3a YCJIOBHUSA 3a/1ayMl 3alUCHIBATh KPATKOE YCJIOBHE, BBISBISATH HEOCTAIOIINE WIH
M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS PEUICHHUS,
OPOBOAWTH Pacd€Thl W OIEHUBATh PEATMCTUYHOCTH IOJYYEHHOTO 3HAYCHHUS
(pu3nYeCKON BETNUYHUHBI;

— pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PELIMTh MPU MOMOUIN (HU3MUECKUX
METOJIOB,  WCIIOJIb3Yys  ONMHCAaHWE  HCCIEIAOBAHUSA,  BBIICIATH  MPOBEPSEMOE
MPEIOJIOKEHNEe, OLEHUBATh TMPABUIBLHOCTh TOPSAAKA TPOBEACHHS HCCIEIOBAHUS,
JIeNIaTh BBIBOJIBI, MHTEPIIPETUPOBATH PE3YIbTAThl HAOMIOACHUN U OIBITOB;

— TMPOBOJUTH OMBITHI MO HAOTIOACHHUIO (PU3UUYECKUX SIBICHUN WIH (DU3HUECKUX
CBOMCTB Ten (M3yyeHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHHUS SHEPrUH,
3aBUCHUMOCTh IepHoAa KoyieOaHWM TNpPYyKMHHOTO MasTHUKa OT MAacchl Ipy3a H
KECTKOCTH TPYKUHBI M HE3aBUCUMOCTb OT aMIUIMTYABl MajblX KojeOaHuil,
NPSIMOJIMHEHOE pAcIpOCTpPaHEHHWE CBETa, pasliokeHue OeIoro cBeTa B  CIEKTD,
W3YYeHHE CBOWCTB H300paXeHHS B IJIOCKOM 3€pKaje M CBOMCTB H300paxeHHS
npeaMera B coOuparonieit JinH3e, HAOI0JACHUE CIUIOUIHBIX W JIMHEHYaThIX CIEKTPOB
U3ITyYCHHUSI): CaMOCTOSITEIbHO CcOOWMpaTh YCTAaHOBKY U3 U30bITOUHOTO Habopa
000py10BaHus, OMUCHIBATh XO/JI OTbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH BBIBOIBL;

— MPOBOJUTH MPU HEOOXOJWMOCTH CEpPHI0 MPSMBIX H3MEPEHHH, ompeaesnss
CpelHee 3HayeHUuEe H3MepseMoil BelW4YUHBbl ((POKYCHOE pacCTOsHUE coOuparouien
JIMH3b1), 000CHOBBIBATH BHIOOP cIIOCO0a M3MEpPEHHUs (M3MEPUTENIBHOTO PUOOpa);

— MPOBOJUTH  HMCCIICJOBAHWE  3aBUCUMOCTEH  (PU3MUECKMX  BETUYMH C
WCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BpPEMEHU IMIpH
PaBHOYCKOPEHHOM JIBIDKEHHMM 0€3 HayaJbHOM CKOpOCTH, Tepuoaa KojeOaHui
MaTeMaTHYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPAKCHHS CBETAa OT
yria majgeHus W yria MpejoMJICHHUS OT yIUia MaJeHHs): TUIAaHUPOBATh HMCCIIENOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHpPOBATh pPE3ydbTAaThl MOTyYECHHOU
3aBHUCHMOCTH (PM3UYECKUX BEJIMYMH B BUAE TAOMUI[ M TpaduKOB, JeNaTh BHIBOIBI IO
pe3yJibTaTaM HCCIIEOBAHNUS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PUBNUECKUX BEIUYUH (CPEAHSSI CKOPOCTh U

YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JBH)KEHHH, YCKOPEHHUE CBOOOJHOTO MaJICHHUS,
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KECTKOCTD MPYXKHUHBI, KOAPOUIUEHT TPEHHsI CKOJBXKEHHs, MEXaHHueckas padbora u
MOII[HOCTh, YAacTOTa M MEepuoj KojJeOaHMH MAaTEeMaTU4YECKOro M IMPYKUHHOIO
MasiTHUKOB, ONTHYECKas CHJIa COOMpAaoIled JIMH3bI, pPaJMOaKTUBHBIN  (OH):
IUIAHUPOBATh HU3MEPEHMsI, COOMPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJHATH
U3MEPEHHUs], CIeysl MPEIIOKEHHONM MHCTPYKLMH, BBIYHUCIATH 3HAYEHUE BEIIMYUHBI U
AHAJIM3UPOBATh IIOJYYEHHBIE PE3YJbTAaTbl C YYETOM 33JaHHOM MOrPEHIHOCTH
U3MEPEHU;

— coOmoaTh MpaBuia TEXHUKH OE30MAaCHOCTH MPHU paboTe ¢ J1abopaTOPHBIM
000py1I0BaHUEM;

— pa3nuyuaTh OCHOBHBIE NPU3HAKU  M3YYEHHBIX  (PU3UYECKHX  MOJEIECH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHYHBIA HCTOYHUK CBETa, JIyY,
TOHKas JIMH34, IUIaHETapHask MOJIENb aTOMa, HyKJIOHHAs MOJIEIb AaTOMHOTO SIpa;

— XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OIIOPOM HAa UX OMMCAHMA (B TOM YHUCIIE: CIIUJOMETP, NATUYUKH ITOJIOKEHUS,
PAcCTOSIHUSL U YCKOPEHUS, pAaKeTa, 3X0JIOT, OUYKH, IEPUCKOT, (hoToanmapar, ONTHYECKUE
CBETOBOJbI, CIIEKTPOCKOIN, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ysS 3HAHUS O
CBOMCTBax (PM3MUYECKUX ABJICHUNA U HEOOXOAUMbIE (DU3NUECKHE 3aKOHOMEPHOCTH;

— HCMOJB30BATh CXEMbl M CXEMAaTHYHbIE PUCYHKHM HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB MPU PELICHUU
y4eOHO-IIPAKTUUECKUX 3aJa4, ONTUYECKUE CXEMbI JJIsi MOCTPOCHHUS M300paKeHUMl B
IJIOCKOM 3€pKajie U COOMPAOIIEH JIMH3E;

— MPUBOJIUTH IPUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEpPax) MPAKTUYECKOTO
UCIIONIb30BaHUsI (DM3MYECKMX 3HAHUW B TOBCEJIHEBHOW >KM3HU IJs1 OOECredyeHUs
O0e3omacHOCTH Tpu OOpalieHuu ¢ TpubopaMu M TEXHUUYECKHUMH YCTPOMCTBaMH,
COXpAaHEHHUs 3J0pOBbS M COOJIOJEHHS HOPM OKOJIOTMYECKOTO TOBEIACHHUS B
OKPYIKAIOIIEH CPELE;

— OCYIIECTBIISATh MOUCK MH(pOpManuu ¢uznueckoro coiep:xkanus B MHTepHeTe,
CaMOCTOSTENIbHO (OPMYIUpPYs TOMCKOBBIM 3alpoc, HaXOAUTh MYTH ONPEAEICHUS
JOCTOBEPHOCTH TOJY4Y€HHOH MH(POpMAlMM Ha OCHOBE MWMEIOIIMXCS 3HAaHUN W
JOTIOJIHUTEIbHBIX UCTOUHUKOB;

— HCIIOJIb30BAaTh TMPU BBIMOJHEHUH YYE€OHBIX 33JaHUN HAYYHO--TIOMYJIPHYIO
auTepatypy (HU3MYECKOro colepKaHus, CIpPAaBOYHBIE MaTepuaibl, PECYpPChl CETU
WNurtepHer, BiageTh nOpuéMamMud KOHCHEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

— co3JaBaTh COOCTBEHHBbIE MHUCHBMEHHBIE W YCTHbIE COOOILIEHUS Ha OCHOBE
uH(OpMaAIIMU M3 HECKOJbKMX WCTOYHUKOB (DU3UYECKOTO COACp)KaHUS, MyOIMIHO
NPEICTaBIIATh PE3YJbTAaThl MPOEKTHON WM HCCIEAOBATENbCKON AESTENbHOCTH, IMPHU
3TOM I'PaMOTHO HMCIIOJIb30BAaTh M3YyUYEHHBIN IOHATUWHBIN almapar u3yd4aeMoro pasiesa

GU3MKKM U COMPOBOXKAATHh BBICTYIJIEHWE Mpe3eHTauued ¢ y4€ToM OcOOEHHOCTEN
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ayAUTOPUN CBEPCTHUKOB.

TemaTuuyeckoe NJIAHUPOBAHUE

C YKa3aHUEM KOJIHYECTBA AaKAACMHUICCKHUX 1aC0B,

OTBOAMMBbLIX HA OCBOCHHC Kﬂ)KI[Oﬁ TEMBbI yqeﬁHoro npeamMera 1 BO3SMOKHOCTD

HCII0JIb30BAHMS 110 ITOM TeMe JJIEKTPOHHBIX (HM(POBHIX) 00pa30BaTEJIbHBIX

pecypcoB, B TOM YHCJI€ ¢ y4eTOM padoueii MPporpaMMbl BOCIUTAHUA*

7 kaacc
DJIEKTPOHHbBIE
Ne Tema ypoka Koa-o DJIeMEHTBI COJepKAHUSA (L ppoBbie)
n/n 4acoB o0pa3oBaTejbHbIE
pecypcebl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMHU OKPYKAKIIET0 MUpa
dusuka — Hayka O MpPHUPOAE.
SBnenus MIPUPOJIBI.
11 dusuka - HayKa o 2 dusnyeckue sBieHus: | https://m.edsoo.ru/7
pUpoJIe MEXaHUYECKHUE, temnoBbie, 416194
DIIEKTPUUYECKUE,  MAarHUTHBIEC,
CBETOBBIE, 3BYKOBBIE.
duznyeckue BEJIMYUHBI.
N3mepenue buznIecKkux
BEJIMYKH. duznueckue
puOOpHI. [Torpemnocts
U3MEPEHUM.
Jemoncmpayuu.
Mexanunueckue, TEIUIOBBIE,
JJIEKTPUYECKUE,  MarHWTHBIE,
CBETOBBIE SIBJICHUS.
19 dusnueckue 9 dusnueckue  mpubopel  u | https://m.edsoo.ru/7
BEJIMYHHBI npoueaypa npsmeix n3mepennii | f416194
AQHAJIOTOBBIM ¥ LU(POBBIM
puOOpOM.
Jlabopamopuvie pabomel u
onvimol.
OrmpenenieHne 1EHBI  JCICHUS
KB U3MEPUTEIIBHOTO
npudopa.
Omnpenenenue pazMepoB MajbIX
TEJL.
Kak  d¢wmsuka wu  gpyrue
€CTECTBEHHbIE HAayKH HM3Yy4aroT
ECTeCTPeHHOHaqu NpHPOLY. EcrecTBeHHO- hitps://m.eds00.ru/7
1.3 BIF METOJ 2 HayuHbIH ~METON MO3HaHWA: ¢/, 6194
TIO3HAHUS HaOJro/IeHue, NOCTaHOBKA =~
HAy4YHOT'O BOIIpOCA,
BBIJIBIDKCHUC THITOTE3,
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OKCIEPUMEHT 0  TMPOBEPKE

THUIIOTE3, 00BsICHEHHE
HaO0JIF0JaeMOTO SIBJICHUSL.
Onucanue ¢buznvecKux

SIBJIEHUH C IIOMOIILIO MOJEJIEH.

Paznen 2. HepBOHa'laJIBHLIe CBE€ICHHUA 0 CTPOCHUM BeUIECTBA

2.1

Crpoenue
BELIECTBA

CTpoeHue BelecTBa: aTOMbI U
MOJIEKYJIBI, UX  pa3Mephl.
OMBITHI, JIOKa3bIBAIOIINE
JIMCKPETHOE CTpPOCHUE
BEIIIECTBA.

https://m.edsoo.ru/7
1416194

2.2

2.3

JIBH>KEHHE U
B3aMMO/ICHCTBUE
4acTHI[ BEIIECTBA

ArperatHble
COCTOSIHUSI
BELIECTBA

JIBuKeHHe dYacTUIll BeIlecTBa.
CBsI3b  CKOpPOCTH  JBUKEHUSA
YacTHUIL c TEMIEPaTypoil.
bpoyHoBCKOE JIBUJKEHHE,
nudy3us. BiaumoneiictBue
YAaCTHUIl BEUIECTBA: MPHUTSIKCHHEC
u OTTaJIKUBaHUE.
Hemoncmpayuu.
Habmronenue
JIBUKCHUSI.
Ha6monenue nuddysum.
Habmonenue SIBIICHUH,
OOBSACHSIOMUXCS TPUTSHKCHHEM
WIK OTTaJKUBAaHUEM  YaCTHUIl
BELIECTBA.

OpOYHOBCKOTO

ArperarHbie COCTOSTHUSI
BEILIECTBA:  CTPOCHHME  Ta3o0B,
JKHUJIKOCTEN " TBEPIBIX
(KpHUCTaINYECKUX ) Ted.
B3anMocss3p MEXIY
CBOMCTBAMM BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHHSIX M HX
ATOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM. OcobenHoctu
arperaTHbIX COCTOSIHUM BOJBI

https://m.edsoo.ru/7
416194

https://m.edsoo.ru/7
416194

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tej

3.1

3.2

Mexannueckoe
JIBUKCHUE

Huepuus, macca,
IJIOTHOCTh

MexaHndeckoe JIBIDKCHUE.
PaBHOMEpHOE U HEpaBHOMEpPHOE
nBmxenue. Ckopoctb. Cpeansis
CKOPOCTh TIPH HEPABHOMEPHOM
JIBwxkeHnu. Pacuér mnytm wm
BPEMEHU JIBHKCHUSI.

SIBaeHme WHEPIIHH. 3akoH
vHepuuu. B3amMmojnencTBue Ten
KakK MpUYHUHA M3MCHCHHUS
CKOpOCTH JBHKEHHUs Ten. Macca
Kak Mepa WHEpPTHOCTH Teja.
InotHocTe BemiecTtBa. CBs3b
INIOTHOCTH C  KOJIMYECTBOM
MOJICKYJI B eauHHIle OO0BEMa

https://m.edsoo.ru/7
416194

https://m.edsoo.ru/7f
416194
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BEIIECTBA.

Hemoncmpayuu.

Habmionenue  MexaHH4eCKOro
JIBUKEHUS TeJa.

W3mepenue CKOpPOCTH
MPSIMOJIMHEHHOTO IBUYKCHHUSI.
Habntoienue sSiBjeHUs] HHEPIIUH.
Habmonenue WU3MEHEHUS
CKOPOCTH TpH B3aMMOJCHCTBUU
TeJ.

CpaBHeHME Mmacc o
B3aUMO/JICHCTBUIO TEJ.
CrnoxxeHue cuj, HampaBiICHHBIX
10 OJTHOM MPSIMOM.
Jlabopamopuwvie pabomor u
onvimul.

Onpenencuue IIJIOTHOCTHU
TBEPAOIO Tea.

OnbITsl, JEMOHCTPUPYIOLIUE
3aBUCUMOCTb pacTsKeHUs

(medbopmanivy) MPYKUHBI  OT
IIPUJIOKEHHOM CHJIBI.

OnbITHI, JEMOHCTPHUPYIOIIHE
3aBUCUMOCTh ~ CHJIBI  TPEHUS
CKOJIbKEHUsT OT Beca Tela H
XapakTepa  CONPUKACAIOIINUXCS
MTOBEPXHOCTEH.

Cwra kKak  XapakTEepPHCTHKA
B3aumopencteus Teil. Cwuna
yOopyrocté ¥ 3akoH  ['yka.
W3mepeHne CHIIBI C ITOMOIIBIO
JMHAMOMeTpa. SIBnenne
TATOTEHUSI W CWIA TSHKECTH.
Cwia TsDKeCTH Ha  JIPYTHX

https://m.edsoo.ru/7f

3.3 Crna. Bugpt cun 14 IJIaHeTax. Bec tena. 416194
Hesecomocts. CrnoxkeHue CHi,
HaIIPaBJICHHBIX o OJTHOU
npssMoi.  PaBHOaeuncTByromas
cun. Cuna Ttpenus. Tpenue
CKOJIb)KCHUS U TPEHHE TOKOS.
Tpenue B npupoae U TEXHUKE.
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KUAKOCTE U ra3oB
JlaBneHue. JlaBnenue. EnuHUIBl gaBIICHUS.
[Tepenaua CrniocoOsl YMEHBIIEHUS "
41 aBIIEHUS 3 YBETMUCHUS nasineHusa.  https://m.edsoo.ru/7
TBEPABIMH TEJaMH, JHaBnenue rasa. 3aBucumocTh 416194
KUJIKOCTSIMH 1 JaBJieHWss ra3a OT 00bEMa,
razamu TEeMITepaTypHI.
JlaBnenue lepenaua nanennus TBEpILIMH https://m.edso0.ru/7
4.2 5 TeNaMH, XUAKOCTSIMH W Ta3aMHU.
SKUJIKOCTH 416194

3akou [lackains.
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4.3

AtMochepHoe
JaBIICHHE

[TneBMaTHUECKHE MalINHbL.
3aBUCHUMOCTh JIaBJICHUS
KUIKOCTH oT [ITyOUHBI.
I'mppocratuyeckuii  mapajokxc.
CooOmaronuecs COCY/BbI.
['uapaBnuyeckre MEXaHU3MBI.
Atmocpdepa 3emin u
aTMocdepHoe JIaBJICHUE.
[Tpuunnsbl CYIIECTBOBAHUS
BO3AYIIHOM 000J0YKH 3emiin.
H3mepenue aTMocdepHoro
nasnenusa. OmnbiT Toppuueniu.
3aBUCUMOCTh aTMochepHoro
JaBJIEHUs OT  BBICOTHI  Haj
ypoBHeM Mops. I[Ipubopsr mms
HU3MEPECHUS aTMochepHOro
JABJICHUS. MaHoMeTpBbL.
[TopuiHeBoi YKUAJIKOCTHBIN
HacoC. ['unpaBnuyeckue
MaITuHbI (TunmpaBIMYECKUN
npecc, THIPaBIMYECKUN
TOPMO3).

Hemoncmpayuu.

3aBUCHMOCTD JaBJIEHUS raza OT
TEeMIEPaTyphI.

Ilepenada naBiIeHHS KUAKOCTBIO
U Ta30M.

CooOmarommecs COCy/Ibl.
I'mapaBnuyeckuit mpecc.
[IposiBnenue JIEUCTBUSA
aTMoc(epHOro aBIeHHUS.

https://m.edsoo.ru/7
1416194

4.4

JeiicTBue
KUJKOCTHU U Ta3a
Ha NIOTPYKEHHOE B
HUX TEJI0

10

JlelicTBUE )XKHUAKOCTH M ra3a Ha
MNOTPY>)KEHHOE B HUX TEJO.
Britankusaronias

(apxumenoBa) cuia. 3aKOH
Apxumena. IlnaBanue Tem.
BoznyxomnnaBanue.
Hemoncmpayuu.

3aBHCHMOCTh BBHITAJIKHUBAIOIICH
CHJIBI OT 00BEMa MOrpyKEHHOU
yacTM Tella MW  IUIOTHOCTHU
JKHJIKOCTH.

PaBencTBo BBITAJIKMBAIOIICH
CHUIBI BECY BBITCCHEHHOM
JKHIKOCTH.

YcmoBue IUIABaHUS TEN:
MJIaBaHUE WJIU TOTPYKEHHE Tel
B 3aBHCUMOCTHU OT COOTHOIICHUS
IUIOTHOCTEH TElIa U *KUJIKOCTH.
Jlabopamopusle pabomer u
onvimol.

Uccnenosanue 3aBUCUMOCTH

https://m.edsoo.ru/7
416194
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Beca Tela B BoIe OT 00OBéma
MOTPYKEHHOM B JKHUJKOCTh
YacTH Tea.

Ormpezenienrie  BBITAIKUBAIOIIEH
CUJIbI, JEUCTBYIOLIECH Ha TEJO,
IOTPYKEHHOE B KUJIKOCTb.
IIpoBepka HE3aBHCUMOCTH
BBITAJIKUBAIOIIEH CHUIIBI,
JICUCTBYIOIIEW Ha TEJIO B
JKMIKOCTH, OT MacChI TEJa.
O1BITHI, JIEMOHCTPUPYIOIIIHE
3aBHCHMOCTH  BEITAJIKUBAIOIICH
CHUJIbI, JICHCTBYIOIIECH Ha TEIO B
JKHUJIKOCTH, OT 00BéMa
MOTPY’KEHHOM B KHUJKOCTh
YacTM Tella U OT INIOTHOCTHU
JKHJIKOCTH.

Pa3nes 5. PaGora n MoIHOCTDH. JHEprus

Mexanuueckas paborta.
MomHOCTS.
Pa6ora u Pabora cul, aeicTsyromei 1o https://m.edso0.ru/7
5.1 3 HAIMpPABJICHUIO JIBUKEHHUS Tea.
MOIIIHOCTD 416194
MotHOCTb ee eAMHMLIBL. =~ —
Pemenne 3agad  Ha pacuer
paboThl U MOILITHOCTH
[IpocTbie MeXaHU3MBI: pbIYar,
ONIOK, HAKJIOHHAA TUIOCKOCTb.
IIpaBuno paBHOBecHsI pblyara.
[Tpumenenue MpaBuUIIa
paBHOBecHsI pblyara K OJIOKY.
«30710TO€ TPABUIO» MEXAHUKH.
KIIZI mpocTeIX MEXaHWU3MOB.
[TpocTeie MexaHU3MBI B OBITY U
TeXHHKE. BbIicCHEHHe ycaoBus
paBHOBECHSI pbIUara.
[MpocTeie Hprverere MPOCTRIX 1 by //m.edsoo.ru/7
5.2 5 MEXaHU3MOB B TEXHHUKE U OBITY.
MEXaHU3MBI 1416194
IlenTp Tskectu Tenma. YcioBus o
paBHOBECHsI Tela.
Hemoncmpayuu.
[Tpumepsr MPOCTHIX
MEXaHHU3MOB.
Jlabopamopuvie pabomer u
onvimul.
N3mepenne KIIJ| nHaknoHHOU
MJIOCKOCTH.
HccnenoBanue yCIOBUH
paBHOBECHSI pblUuara.
Mexannueckas Mexanmueckas HHEPTHA - hitps://m.edsoo.ru/7
5.3 4 Kunernueckas u
SHEPTHUs 1416194

MOTCHIMAJIbHAsA SHCPIrus.
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[IpeBpaiieHue oaHOrO  BUIA
MEXaHUYECKOM  DHEpPrUM B
JIpyroi. 3aKOH  COXpaHEHUSA
DHEPrUM B MEXaHUKE. DHEPTHs
PEK U BeTpa.

Jlabopamopuvie pabomer u
onvimul.

Ormpenenenne  pabOThl  CHIIBI
TpeHHs] TpU  PaBHOMEPHOM
JBHKECHUHT Tena 1o
TOPU30HTAILHOM MOBEPXHOCTH.

Hroro:

68

HaumenoBanue
pa3aesioB H TeEM
NMPOrpamMmMbI

Ne
n/n

8 kiace

Koa-Bo

DJIeMeHTBI COAepPKAHUS
JacoB

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3gen 1. TersioBbie AIBJICHUSA

Crpoenue u

11 .
CBOMCTBA BELIECTBA

OcHoBHbBIC MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOpUU CTPOCHUS  BEIECTBa
Macca u pasmepbl aTOMOB U
MOJIEKYIL. OnbITHI,
MOJTBEPKIAIOIIME  OCHOBHBIE
MOJ0KEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.

Mogenu TBEPAOrO, XUIAKOTO U
ra3zo00pa3Horo COCTOSIHUI
BemecTBa. OOBSICHEHHE CBOWCTB
7 ra3oB, JKHJKOCTEH M TBEPABIX
TE€1 Ha OCHOBE IIOJOXKEHUI
MOJIEKYJIAPHO-KUHETUYECKON
TEOPUH. CMmaunBaHue n
KanuJUIspHbIE SIBIICHHSI.
Kpucrannuueckue u amopdHsbie
tema. OOBSICHEHHE  CBOICTB
ra3oB, JKMAKOCTEHW M TBEPABIX
TEI Ha OCHOBE IIOJOKCHHI
MOJIEKYJIIPHO-KUHETUYECKON
teopun. TennoBoe pacunpeHue
U CXKaTue.

https://m.edsoo.ru/7

f4181ce

TemoBeie
MPOLECCHI

Temmnepartypa. Cas3p
TEMIEPATYPbl CO  CKOPOCTBIO
TEIUIOBOTO JIBM)KEHUS YaCTHLL.

21  BuyTpeHHsA SHEprusl.
Habmtonenue W3MEHEHUs
BHYTPEHHEH DSHEPruu Tela B
pe3ysibTaTe TEIJIONEpeNaul MU

38
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paboThl BHEMHUX CHII. CTIOCOOBI
U3MEHEHUS BHYTPECHHEHN
SHEpPruu:  Temjonepesadya U
coBepulieHHEe paboThl. Buasl
TerIonepe1auu:

TEIIONPOBOAHOCTh, KOHBEKIIMS,

H3JTy4YCHHE.
KommuectBo TEIUIOTEIL.
VY nenpHas TEIUIOEMKOCTD

BelIecTBa.  TemiooOMeH U
TEIJIOBOE PaBHOBECHE.
HccnenoBanue SIBJICHUS
TEIMI000MEHa IIPU CMEIIMBAHUU
XOJIOAHOW U ropsiYeil BOJBL.
VYpaBHeHHE TEIUIOBOIO OajnaHca.
[InaBnenue wu  OTBepAcBaHUE

KPUCTAJUTMYECKUX BEILECTB.
VaenpHas TemiaoTa IUIABIICHHS.
[TapooGpazoBanue u
KOHJIEHCaLHS. Ucnapenue.

BnaxxnocTs Bo3yXa.

Kunenue. VYaenbHas TemioTa
mapooOpa3oBaHus.
3aBUCUMOCTh TEeMIIEpaTypbl
KUIIEHUST OT  aTMoc(epHOTro
JIaBIICHUS.

DOHeprusi TOIUIMBA. Y JeiabHas
TEIUIOTa CrOPAHUS.

3akoH COXpaHEHUSA n
MPEBPALLICHUS SHEpPruu B
TEIUIOBBIX IIPOLECCAX.
[IpuHnuner paboOTHl  TETJIOBBIX
peurareneii. KIII TtemmoBoro

JIBUATATEI. TenioBnie
JBUTATENU u 3aIuTa
OKpY>KaroIleu Cpebl.
Jemoncmpayuu.

Habmtonenue OpOYHOBCKOTO
JIBUKCHHUSI.

Ha6monenue nuddysum.
HaOmroneune SIBIICHUI

CMauMBaHUg M KaMWUIAPHBIX
SIBJICHUM.

Hab6mronenue TEIJIOBOI0
pacuupeHus Tem.

HN3MeHenue naBieHus raza npu

U3MEHEHNU 00BEéMa u
HarpeBaHUU WJIN OXJIAXKICHUU.
[IpaBuna U3MEPECHUS
TEMIEPaTypHl.

Buns! Teronepenauu.
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2.1

Pa3znen

DNEeKTpUYECKUe
3apsabl.
3apspKeHHbIE  Tena
" 170'¢
B3aUMOJICHICTBHE

OxJnaxaeHne IpHU COBEPLICHUH
paboTHI.

HarpeBanue mnpu coBepiieHUN
paboThI BHEITHUMH CHIIAMH.
CpaBHenue TEII0EMKOCTEHN
Pa3IUYHbIX BEUIECTB.
Habumonenue kumneHusl.
Habmronenue MOCTOSTHCTBA
TeMIIepaTyphl NpHU IJIABJICHUU.
Mopenu TeIIOBEIX ABUTATEICH.
Jlabopamopuvie pabomer u
onvimul.

[IpoBepka rUMoOTE3bl JIMHEHHOU
3aBHUCHUMOCTH JUIMHBI CTOJOMKA
KHUJKOCTU B TEPMOMETPUUYECKOU
TpyOKe OT TeMIEepaTyphbl.
HUccnenosanue SIBJICHUS
TeruiooOMeHa MpHU CMEUIMBAaHUU
XOJIOJTHOW U rOpsiYeit BOJIBI.
Omnpenenenne KOJIMYeCTBa
TEIUIOTHI, MOJIY4EHHOIO BOJIOM
MpH TEMIOOOMEHE C HarpeThiM
METAITUYECKUM LIUITUHAPOM.
Onpenenenue yAEIbHOU
TETUIOEMKOCTH BEIECTBA.
OnpeneneHue  OTHOCUTEIbHOU
BJI&YKHOCTH BO3/yXa.

2. JJjieKTpuYecKHe 1 MAarHUTHbIE SIBJICHUS

Onektpuzarus Ten. JlBa poxda

AIEKTPUUYECKUX 3apsJI0B.
B3anmopeiicTBue  3apsSKEHHBIX
TeIl. 3aKoH Kynona
(3aBHUCHUMOCTD CHJTBI

B3aHMOJICHCTBUS 3apsIKCHHBIX
TCJI OT BCIUWYUHBI 3apiaa0B U
PaCCTOAHUA MCKIAY TeJ'IaMI/I).

DNeKTpUIecKoe noJie.
HanpsxéHnocTs

ANEKTPUYECKOTO OIS
[TpuHumn CYIEPIO3ULINH

JNEKTpUYECKUX  Tojied  (Ha
KaueCTBEHHOM YpPOBHE).

Hocurenn INEKTPUUYECKUX
3aps10B. OneMeHTapHbIN
JJEKTPUYECKUN 3apsil. 3aKoH
COXPaHEHHUS NEKTPUUECKUX
3aps/ioB.  DJEKTpOCTaTHYECKas
WHIYKIUS.

Crpoenune aroma. IIpoBonHHKH

https://m.edsoo.ru/7
f4181ce

40



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

2.2

TlocTostHHBIHI
AIEKTPUUECKUIN TOK

23

U JOUDJIEKTPUKHU. 3akoH
COXpPAHEHHUS  BJIEKTPUYECKOTO
3apsa.

Jemoncmpayuu.
DIeKTpu3anus Tell.

JIBa  poma  DIEKTPUYECKUX
3apsAioB U B3aWMOJICHCTBHUE
3apsSKEHHBIX Tell.

YcrpoiicTBo u NEUCTBHUE
3JIEKTPOCKOMA.

DNeKTpOoCTaTUIYECKast MHYKITHS.
3aKoH COXPAaHEHHUS

AJIEKTPUYECKUX 3apsI0B.
[IpOBOIHUKY U TUBIEKTPUKH.

DNEeKTPUYECKU TOK. Y CIOBUS
CyILIECTBOBaHUS
AIEKTPUIECKOTO TOKA.
HcToyHMKHM TOCTOSIHHOTO TOKA.
JIefCTBHS 2IEKTPUYECKOTO TOKA
(TemoBoe, XUMUYECKOE,
MarHuTHOE).  DJIEKTPUYECKUM
TOK B JKMAKOCTSIX U rasax.
I'azoBb1i paspsia.
DNeKTpruYecKas LeMb.

Cuuia Toka.

DIEKTPUUYECKOE HAIIPSKEHUE.
ConpoTHuBiIeHHE TPOBOJHUKA.
3akoH Oma Ay yyacTka LEeNu.
VY nensHoe CONPOTHUBIICHUE
BemlecTBa. Peocrtar um marasuuH
CONPOTHUBIICHUM.
[locnenoBarenpHOE COEAUHEHUE
poBOAHMKOB.  [lapamnensHoe
COEIMHEHHE MPOBOJHUKOB.
Pabota " MOIIIHOCTD
AJEKTPUYECKOTO TOKa. 3aKOH
Hxoynsa-Jlenna.
DNEeKTpUYECKHe Lenu u
MOTPEOUTENN  ANEKTPUUYECKOU
sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

Jemoncmpayuu.
MoaenupoBanue CHJIOBEIX
JIMHUN 3JEKTPUUYECKOTO MOJIA.
HcTouHMKH TOCTOSHHOTO TOKA.
JlericTBUS 2IIEKTPUYECKOTO TOKA.

DIIEKTPUYECKU I TOK B
KUJKOCTH.

I"a30BbIit pazps.

Nsmepenue CHUJIBI TOKa
aMIIePMETPOM.

N3mepenue AIEKTPUIECKOTO

41

https://m.edsoo.ru/7
f4181ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

2.3

MaruutHsle
SIBIICHUS

HaMpsHKEHUS BOJIBTMETPOM.
Peocrar u MarasuH
COIIPOTHUBIICHUI.
Jlabopamopuvie pabomwr u
onsimul.

COopka u mpoBepka pabOTHI
ANEKTPUYECKOM Lenu
IIOCTOSIHHOT'O TOKA.

WN3mepenue u perynupoBaHHe
CHJIBI TOKA.

WN3mepenue u perynupoBaHHe
HaIpsKEHUSI.

Uccnenosanue 3aBUCHUMOCTHU
CWJIBI TOKa, UAYLIET0 4epes
pEe3UCTOp, OT CONPOTUBICHUS
pe3ucTopa W HaNpsKEHUs Ha
pesucrope.

OnbIThI, JEMOHCTPHUPYIOLIUE
3aBHUCHMOCTh  AJIEKTPUYECKOTO
COIIPOTHUBIICHUSI MTPOBOJHUKA OT
ero JUTMHBI, IoUaau
MIONIEPEYHOI 0 CEUYCHUS u
Marepuana.

[IpoBepka mnpaBWia CIHOKEHUSA
HanpsiHKEHUN npu
MIOCJIEZIOBATEILHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia JUIsi CHIIBI

TOKa npu napanielibHOM
COEIMHEHUH PE3UCTOPOB.
Omnpenenenne paboThI

QJICKTPHUYCCKOI'0 TOKa, UAYIICTO
qepe3 pe3ucTop.

Omnpenenenne MOIIHOCTH
ANEKTPUUYECKOTO TOKa,
BBIJIETISIEMO Ha PE3UCTOPE.

MaruautHOE noJe. OmnbIT
Opcrena. MarautHoe — mone
AIEKTPUIECKOTO TOKA.

[IpumeneHne 3IeKTPOMarHuTOB
B TEXHUKE. OJIEKTPOMAarHur.
IlocTosiHHEIE MAarHHTHI.
B3anMopmelicTBue ITOCTOSHHBIX
MarHuTOB.

MarauTtHoe 1ojie 3eMIIM U €ro
3HAUYCHUE IS KU3HH Ha 3emiie.
JlelicTBUE MarHUTHOTO TOJISI HA
MPOBOJHHUK C TOKOM.
JdemoncTpanmu.
BzaumojeiicTBre  MOCTOSTHHBIX
Mar"duToB.

MopaenupoBanue

42
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2.4

DneKTpoMarHuTHas
WHIYKIUS

HEBO3MOKHOCTHU pazzeneHus
MOJIIOCOB MarHuTa.
MopenupoBanue MarHUTHBIX
0JIeH MOCTOSIHHBIX MarHUTOB.
OnbIT Opcrena.

MaruautHO€E rnojue TOKa.
DJIEKTPOMArHuT.

JlelicTBME€ MarHUTHOrO MOJIS HA
MIPOBOJIHUK C TOKOM.
Jlabopamopuvie pabomwr u
onvimaul.

OnpIThI, JEMOHCTPUPYIOLIUE
3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUSL  KaTyIIKH C
TOKOM M MAarHuTa OT CHJIbI TOKA
Y HaIlpaBJIEHUS TOKA B KaTYIIKE.

OnsiTel Dapajes.

DIIeKTpOTreHepaTop

MOCTOSIHHOTO  ToKa.  OMbITHI
®apanest. SIBieHue
9JIEKTPOMArHUTHOW HWHIYKIUU.
IIpaBuio Jlenma.
Onekrporeneparop.  CriocoObl
MOJTy4YEeHUs AJIEKTPUYECKON

SHEPruu. OJIEKTPOCTAHIMU Ha
BO300HOBIIIEMBIX ~ MCTOYHHKAX

SHEPIUH. HcnonwszoBanue
JJIEKTPOABUraTeICH B
TEXHUYECKHUX YCTPOMCTBAax W Ha
TPaHCIIOPTE.

JdemoHcTpanmu.
OneKTpoABUTATEID
ITIOCTOSTHHOTO TOKa.
HccnenoBanue ABJICHUS

ANEKTPOMArHUTHOW WHTYKITHH.
OmnpbiTel @apanest.

3aBUCUMOCTh HaIpaBJICHUS
WHIYKIITHOHHOTO TOKa oT
YCJIOBU €r0 BO3HUKHOBEHHS.
DneKTporeHepaTop
MTOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomvr u
onsimul.

KoHcTpynpoBanue u u3ydeHwue
pabOTHI IIEKTPOIBUTATES.

N3mepenue KILJ
3JIEKTPOJIBUTATEIIbHOMN
YCTaHOBKH.

ONEBITE o HUCCJIIEIOBAHUIO
SIBJICHUS 3JIEKTPOMATHUTHOMN
I/IH)IYKI_[I/II/IZ HNCCIICOOBAHUC
U3MEHEHUN 3HAYCHUS H

43
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HaIpaBJICHUA HHAYKOUOHHOI'O
TOKa.

Hroro:

68

9 kaacce

n/n

Haumenosanue
pa3aeyioB U TeM
NMPorpamMmbl

KoJ-Bo

yacoB

DJIeMEeHTHI COJlep:KAHMUS

Pa3zgen 1. Mexanun4deckue siBJICHHUSA

DJIeKTPOHHbBbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

11

MexaHn4ecKkoe
OBUXXCHHC n
CITOCOOBI €ro
OIIMCaHUusA

13

Mexanunueckoe IBUKEHHE.
Marepuanbnaga Touka. Cucrema
OTCYETA. PaBHOMepHOE
MPSMOJIMHEITHOE JBUYKEHUE.
PaBHOMEpHOE TpsAMOJIMHEWHOE
nBukeHne.  OTHOCHUTENBHOCTh
MEXaHUYECKOTO JIBAKEHUS.
HepaBHomepHoe
MPSMOJIMHEITHOE JBUYKEHUE.
Cpennsis u MTHOBEHHAas
CKOPOCTh Tena npu
HEPaBHOMEPHOM JBUKEHUH.
Yckopenne. PaBHOYCKOpEHHOE
MPSMOJIMHEITHOE JBUKEHUE.
CBoOonnoe manenue. OnBITH
lanunes.

PaBHOMEpHOE  nBHKEHHE IO
okpyxHocTH. [lepuoa u gacrora
oOpareHusl. Jlunetinas u
yriaoBas CKOPOCTH.
[HenTpocTpeMuTenbHOE
yckopeHue. /Jemoncmpayuu.
HaGmronenne  MexaHWYECKOTO
JBUKEHUS Tella OTHOCUTEIBHO
PAa3HBIX TEN OTCUETA.

CpaBHeHue nyTel U TpaeKTOpui
JBIDKEHUST OJIHOTO M TOTO Ke
TeJda OTHOCUTENIBHO Pa3HBIX Tell
OTCYETA.

N3mepenue CKOPOCTH 51
YCKOpPEHHUsI  TPSMOJIMHEHHOTO
JBUKEHUS.

Uccnenosanune MPU3HAKOB
PaBHOYCKOPEHHOTO JIBH>KEHHUSI.
HaOmronenne aBUKEHHUS TeJa 110
OKPY>KHOCTH.

HaOmroneune MEXaHUYECKUX
SIBJICHUHM, TMPOUCXOJAIINX B
cuctemMe orcuéra «Tenexkay

https://m.edsoo.ru/7f
41a4a6
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1.2

B3aumoneiictBue
TEl

npu €€  PaBHOMEPHOM U

YCKOPEHHOM JBIKECHUU
OTHOCHUTEJIBHO kaOuHeTa
bus3uKy.

3aBHCUMOCTh YCKOpPEHHUS Tela
OT Macchl Tella U JCHCTBYIOLICH
Ha HEro CHJIBI.

Jlabopamopuvie pabomwr u
onsimul.

HUccnenosanue 3aBUCUMOCTH
NyTd  OT  BpEeMEHH  IpH
PaBHOYCKOPCHHOM  JIBIDKEHUU
0e3 HauaIbHOU CKOPOCTH.
[IpoBepka THUIIOTE3bI: €CHH TPH
PaBHOYCKOPEHHOM  JIBHJKEHUU
0e3 HavaJbHOW CKOPOCTH IyTU
OTHOCSITCS Kak psi HEYETHBIX
9Hcel, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BpPEMEHHU
OANHAKOBBI.

[IepBb1it 3aKOH HeroTona.
Bropoii 3aKOH HsroToHa.
[IpyHUMI Cynepno3uLMHA  CHIL.
Tperuii 3akon HerotoHa.

Cuna ynpyroctu. 3akoH ['yka.
Cunia TpeHMs: cuila TpEeHUs
CKOJBXEHUS, CWIa  TpPEeHUus
IIOKOS, IPYTUE BUJIBI TPEHUS.
Cuna  TsKECTH U 3aKOH

BCEMHUPHOIO TATOTEHUS.
Yckopenue cBOOOIHOTO
najgeHud. JIBuwxkeHue 1UIaHeT
BOKpYT Conxua. [lepBas
KOCMHUECKast CKOpOCTb.
HeBecoMocTh 1 meperpysku.

PaBHOBecue MaTepuatbHON

TOYKH. AOCONIOTHO TBEPAOE
Teno. PaBHoBecue  TBEpHOro
T€la C 3aKpEIUIEHHOM OCBhIO
BpauieHusi.  MOMEHT  CHJIBL.
LlenTp TsxecTH.
Jemoncmpayuu.
HaGmronenne paBeHCTBA  CHII
MIPU B3aUMOJIEUCTBUM TeJl.
N3menenne Beca Tena Ipu
YCKOPEHHOM JIBUKEHUH.
Jlabopamopuvie pabomer u
onbvimul.

Uccnenosanune 3aBUCHUMOCTU
CWJIBI TPEHUS CKOJBXKEHHUS OT
CHJIBI HOPMAJIBHOTO JTaBJICHUS.
Omnpenenenue  koddduireHTa

45

https://m.edsoo.ru/7f
41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

1.3

3aKOHEBI COXPAaHCHUMA

TPEHUS CKOJIBKEHHSI.
Onpenenenue KECTKOCTHU
TPY>KHUHBI.

Ompenenenne pabOThl  CHIIBI
TPEHUsT TIPU  PaBHOMEPHOM
ABHUKCHUN TCi1a 110
TOPH30HTAILHOW TOBEPXHOCTH.
Ompenenenne pabOTbl  CHIIBI
YIIPYTOCTH TPHU MOABEME TPy3a C
HCIIOJIb30BaHUEM
HETIOJIBMDKHOTO ¥ TTOJIBUYKHOTO
OJIOKOB.

Nmnynsc  Tena.  M3menenue
umnynbca.  VMmoyabc — CHIIBL
3aKOH COXpaHEHHUS HMIIyJbCa.
PeakTuBHOE ABHKEHMUE.
Mexanuueckas pabora u
MOII[HOCTb. Kunernueckas
JHEPIHUsl. Teopema 0
KMHeTHYecKoi sHepruu. Pabora
CHJI  TSDKECTH,  YIPYroCTH,
TpeHus. CBs3p SHEPrUM U
paboTHI. [ToTennumanpHas
SHEprus Teja, IMOAHATOrO HaJ
MTOBEPXHOCTHIO 3eMJIN.
[TorennuanpHast SHeprus
CKaToU IIPY’KUHBI. 3aKoH
COXpaHEHHS MEXaHUYECKOM
SHEPIHH.

Hemoncmpayuu.

IIepenaua HMITYJIbCa pu
B3aUMOJICHCTBUH Tell.
[IpeoOpa3oBanus SHEPrUM MpH
B3aUMOJICHCTBUH Tell.
CoxpaHeHnne wuMMOyinbca MpuU
HEYIPYTroM B3aUMOIECHCTBUH.
CoxpaHeHnne wuMmMOyinbca MpuU

abCOJIIOTHO yIIpyrom
B3aUMO/ICVICTBUMU.

Habmtonenue PEaKTUBHOTO
JIBYDKEHUSL.

Coxpanenue MeXaHUYECKOM

SHEPrUu npu cBOOOTHOM
MaJCHUH.

CoxpaHenue MEXaHHYECKON
SHEPTrUU TIpH JBMKEHUU Teja
TIOJT ICHCTBUEM MPYKUHBI.
Jlabopamopuvie pabomvr u
onsimul.

W3yuenne 3akoHa COXpaHEHUs
SHEPTHH.

Pa3zgen 2. Mexannyeckue KoJe0aHUA M BOJHBI

https://m.edsoo.ru/7f
4132426
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KoneodarensHoE JIBIDKEHUE.
OcHoBHbIE XapaKTEpUCTUKU
KojeOaHui: mepuoj, 4YacroTa,
aMIuuTyga. MaremaTudeckud u

NPY>KUHHBIN MasiTHUKH.
IIpeBpamienue »HEprum Inpu
KoJIeOaTeIbHOM JIBIDKCHHH.
3aryxaromue KoJie0aHusl.
BrinyX1eHHBIC KOJIcOaHMSI.
Pe3onanc.

emoncmpayuu.

HabGmionenne kosebanuii  Ten
MOJ1 IEUCTBUEM CHJIBI TSKECTU U
CWJIBI YIIPYTOCTH.

Ha6mronenue kosebanuii Tpy3a
Ha HUTH U Ha MPY>KUHE.
Habmronenue BBIHYXICHHBIX
KoJIeOaHUM U pe30HaHCcA.
Jlabopamopuvie pabomer u
onsimul.

Onpenenenue YaCTOTBI u
rnepuoaa KOJIeOaHmi

2.1 Mexanmaeckue MAaTeMaTHYeCKOro MasTHUKA. https://m.edsoo.ru/7f
KoJe0OaHus
Onpenenenue YacCTOTBI u 4ladab
rnepuoia KoJIEOaHMH
MIPYXUHHOTO MasiTHUKA.
Hccnenosanue 3aBUCHMOCTHU
rnepuoaa KOJIeOaHmit
MO/IBEILIEHHOTO K HUTH T'py3a OT
JUTAHBI HATH.
HccnenoBanue 3aBHCUMOCTHU
rnepuoaa KoJIeOaHmit
MPYKUHHOTO  MasTHHKAa  OT
MAaccChI Tpy3a.
[TpoBepka HE3aBHCUMOCTH
nepuona  koiebaHUW  Tpy3a,
MMOJBEIICHHOTO K HHUTH, OT
MaccChI Tpy3a.
OIIBITHI, JEMOHCTPUPYIOIIINE
3aBHCUMOCTD nepuoja
KoJieOaHUH MPYXKUHHOTO
MasTHUKa OT MAacChl Tpy3a H
KECTKOCTU MPYKUHBI.
N3mepenne YCKOpPEHHUS
CBOOOIHOTO IaJICHUS.
MexaHn4ecKkue BOJIHEL.
CpoiicTBa MEXaHHYCCKUX BOJIH.
[IpononeHbIE W TOMEpEYHBIE
MexanndecKue
2.2 BonHbl.  Jlimaa  BomHel  um | https://m.edsoo.ru/7f

BOJIHBL. 3BYK

CKOPOCTb €€ pPacIpOoCTpPaHEHUS.
Mexannueckue BOJIHBI B
TBEPAOM Teje, CEUCMUYECKUE

47
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BOJIHBI. 3BYK. ['pOMKOCTH 3ByKa

u BbicoTa TOHA. OTpaxeHue
3ByKa. HNudpaszByk u
YIIBTPa3BYK.

Jemoncmpayuu.
PacnpocTpanenue mpoaosibHBIX
W TONEpeuHbIX BOJH  (Ha
MOJICTIN ).

Ha6monenue 3aBHCHUMOCTHU

BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUH PE30HAHC.

Pa3znen 3. 3J'IeKTp0MaFHI/ITH06 moJie U 3JICKTPOMAIrHUTHBIC BOJIHBI

DNEeKTPOMarHuTHOE oJje.
DNeKTpOMarHUuTHbHIE BOJIHBI.
Ckopocts cBeta. BomnHOBBIE
cBoiictBa  cBera.  (CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue

DNeKTPOMarHuTHOE
AJIEKTPOMArHUTHBIX BOJIH IS

31 MO 1 14 COTOBOIA CBSI3H. Hlxana = https://m.edsoo.ru/7f

3JIEKTPOMArHUTHbHIC

BOIHLL 3JICKTPOMArHUTHBIX BoiH. 41ada6
DneKTpOMarHuTHast npupoaa
CBeTa.
Jemoncmpayuu.
CBoiicTBa  3JE€KTPOMArHUTHBIX
BOJIH.
BonHoBEIE cBOMiCTBa CBETA.

Pa3nen 4. CBeroBbIe AIBJICHUS

Jlyuesas MOJEJIb CBETA.
Nctounuku CBETa.
[IpssMmonuHeHOE
pacrpocTpaHeHue CBeETa.
3armenus Conxna u  JIyHbL
[IpssMonuneiHoE
pacrnpocTpaHeHue CBeTa.
Otpaxenune cBera. [lmockoe
3epKajo. 3aKOH  OTpaKEHHUs
CBeETa.

3aKOoHBI [Ipenomnenue cBera. 3akoH

4.1  pacmpocTpaHEHUs 2 npenomienus cera. Ilomnoe  https://m.edsoo.ru/7f
cBeTa BHyYTpEHHee oTpakeHue cBera. 4l1adab

Hcnons3oBanne IIOJIHOTO
BHYTPEHHEI0  OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.
JdemoHcTpaumu.
[IpssMonuneitHOE
pacIpoCTpaHEHHE CBETA.
OtpaxeHnue cpera.

[lonyuyenne wu300paxeHuit B
IIJIOCKOM, BOTHYTOM u
BBIIYKJIOM 3€pKaJiax.
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4.2

JIuH3bI 51
OTITUYECKHE
npubopsI

Pasnoxenune Oemoro
CBETa B CIIEKTP

[Ipenomnenue cBera.
OnTruyeckuil CBETOBO/I.
JlaboparopHble padoTHI U
ONbITHI.

Uccnenosanue 3aBHUCHUMOCTH
yria  OTPak€HUS  CBETOBOTO
Jy4a OT yIJia MnajeHusl.
N3yuenune XapaKTEPUCTUK
n300pakeHUsT  mpenMera B
IIJIOCKOM 3€pKaJie.
Uccnenosanue 3aBHUCHUMOCTH
yria TpeIOMJIEHUS CBETOBOTO
ayya OT yrjia NaJeHus Ha
I'PaHULIE «BO3TYX—CTEKIION.

JInnza. Xop jiydeil B JIMH3E.
Mopnens rnasza. I'na3  kak

ONTUYECKast cucreMa.
bmmzopykocTs u
JTATbHO30pKOCTh.  OnTHYeckas
cucrema ¢doroanmnapara,

MHUKPOCKOIIA U TEJIECKOIa.
Paznoxxenue Oemoro cBera B
cuektp. Omnbitel  HploToHA.
Crnoxxenue CHEKTPATbHBIX
uBeToB. lucnepcus ceera.
JdeMoHcTpanum.

Xon nmy4yeir B cobOuparomeit
JIMH3E.

Xon Jydell B paccewBarolen
JIMH3E.

[Tonyuyenne um300paxeHUil c
MTOMOIIIBIO JIMH3.

[TpunIMn JNEUCTBUS
¢doToanmapara, MHKpOCKOMa U
TEJIECKOTIA.

Monpens rnasa.

JlaGopaTopHble padoThl U
ONBITHI.

[lonyuenne u300paxkeHUl C
MTOMOIIBI0 COOMPAOIIEH JTMH3BI.
Omnpenenenne dboxycHOTO
paccTOSsIHUSA U ONTHYECKOW CHJIIBI
coOuparoIeil TUH3HI.

[Tonyuenue OGenoro ceera mpu

CIIO’KEHUH CBeTa pa3HbIX
IIBETOB.

JdemMoHcTpanuu.

Paznoxxenue Oemoro cBera B
CIIEKTP.

[Tonyuenue OGenoro ceera mpu
CJIO’KEHUH CBeTa pa3HbIX
IIBETOB.
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JlaboparopHble padoTHI U
ONbITHI.

OnBbITHI MO PA3JI0KEHUIO OEI0ro
CBETa B CIIEKTP.

Paznen 5. KBanrToBble siBJIeHUSA

5.1

5.3

OnbIThI Pezepdopna u
IUIaHEeTapHasT MOJEIb aroMma.
Monpens aToma bopa.
Hcenyckanue U MOIIOLIEHUE
cBeTa aTOMOM. KBaHTHI.
JInHenyaTele CIIEKTPBI.
PagnoakTuBHOCTE. Anbda-,
Oera- U TaMMa-U3ITyYCHHUS.
Jemoncmpayuu.

CrnexTpsl U3JIy4CHUS u
MOTJIOIICHHUS.

CrexTpsl pa3IuvYHbIX Ta30B.
CnexTp BomopoJa.

Ucnyckanne 5 HaGnronenue TpekoB B Kamepe
MOTJIOIIEHUE  CBETa 3 Busbcona. https://m.edsoo.ru/7f
aTOMOM Pabota cuérunka 41a4a6
MOHU3HUPYIOLUX U3ITyYEHUN.
Perucrpanus U3JTY4CHUS
MPUPOJHBIX ~ MHUHEPAJIOB |
MPOAYKTOB.
Jlabopamopuvie pabomvr u
onvimol.
HaGnronenne  CIUlOmHBIX U
TUHENYaThIX CIIEKTPOB
W3ITydeHUSI.
Uccnenosanue TPEKOB:
W3MEpEHUE YHEPTHH YACTHIIBI 10
TOPMO3HOMY MyTH (o
¢dotorpadusm).

CtpoeHne  aTOMHOIO  sjpa.
Hyxnonnas Monens aToMHOTO

5 sapa. M3oronel. Pagnoaktusueie = https://m.edsoo.ru/7f
MpEBpAaIICHHUS. ITepuon 4l1adab
MOJTypacmaaa aTOMHBIX siiep

CrpoeHne aTOMHOrO
aapa

SAnepuble  peakuuu.  3aKOHBI
COXpaHEHUS  3apsjoBOTO U
MacCoBOIO  4HCENl.  DHeprus

CBS3M aTOMHBIX snep. CBs3b

Maccbl W dHeprud. Peaknunn
SnepHbie peakuu 5 CHMHTE3a W JelieHus  sjep.  https://m.edsoo.ru/7f
Wcrounuku s>neprum Comnna u | 41a4ab
3BE3 L.

Snepnas suepretuka. [lerictBus
pPaIMOAKTUBHBIX H3Iy4YeHUH Ha

KUBBIC OPTaHU3MBI.

Pa3nea 6. [loBTopuTe1bHO-0000 IIaI0IM A MOYJIb
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CxopocTb, YCKOpEHUE,
NepeMCIICHUC, ITYTh.
Cuna, ycKOpeHHE, CHIIBI B

IIpUpOJIE. Nmmnynse Tena,
umnyiasc cuibl, 3CH. 3CD.
Horopenne " [IpyxuHHBII MAasiTHUK
00o01enne Py . > https://m.edsoo.ru/7f
6.1 2 MaTeMaTHYeCKUn MasiTHUK.
colepkaHusi  Kypca 41a4a6
KomnuectBo TEILIOTHI,

¢u3uku 3a 7-9 knace
ypaBHEHHE TEIUIOBOTrO OajiaHca,

BJIAXXHOCTb.  XapaKTEPUCTUKU

TOKa, pabora, MOIIHOCTb,
SHEpPrUsi  TOKa, COEIUHEHUE
MIPOBOTHUKOB.

HUroro: 68

* Vuer paloueil mporpamMmbl BOCIUTaHHS B TEMAaTUYECKOM IUIAHUPOBAHUU
pabouux mporpaMm y4ueOHBIX MPEIMETOB yTBEpXKIaeTca mpukazoM aupekropa MBOY
COMI Ne 55 na texymuii yueOHbIN roa He mo3auee 31 aBrycra.
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