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[Tpeamer ¢u3uka (yriayOJeHHbIH YPOBEHD)

Knacc 7 0, 8 0, 90

OO01iee KoIMUYeCTBO YacoB No yuyeOHoMy miany 340 v, mo 102 4. (3 4. B HenEN) B
7-8 ximacce, 136 4. (4 4. B Hee0) B 9 Kknacce

CocraneHa B cOOTBETCTBUM ¢ DenepaibHON padoyeit mporpaMMoi o (pU3HKe.
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benara, HW. Boponuosa, M.A. Jlomauenkos, FO.A. IlaneOpaTtueBa, mox penakuueii FO.A.
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[TaneOpatueBa — 1-e wusmanne — MockBa: [IpocBemenue, 2024.  https://physics-
engineers.ru/books/2  https://physics-engineers.ru/books/S

duznka: MHXeHepbl Oyayiuero: 9-i kiacc: yriayOJieHHbIH ypoBeHb: yueOHUK: B 2-x yacTsax/ B.B.
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MOACHUTEJIBHASA 3AIINCKA

AnantupoBanHas pabouasi mporpaMmma OCHOBHOTO 00111ero oopa3oBaHus 151 00yUarOIUXCS
C HapyUIEHUsIMU ONOPHO-JIBUraTeNILHOrO anmnapara (nanee — odyqaroumxcs ¢ HOIA) no ¢pusuke
cootBeTcTBYeT DenepanbHONH ananTUPOBAHHONH OCHOBHOH 00L1eoOpa3oBaTeNnbHON NporpaMme
OCHOBHOro 001mero o0Opa3oBaHHsl OOYYaKOLIMXCS C HAPYLIEHUSIMH OIMOPHO-IABUIATENIbHOTO
anmnapara 1o (¢u3MKe M BKIKOYAET TMOSCHUTENbHYIO 3alUCKy, COJEepKaHHe OOy4eHHs,
TUIAHUPYEMbIE PE3yJIbTaThl OCBOEHHsI MPOrpaMMbl 1o ¢usuke. [TosicHuTeNbHAs 3anucka OTpaXkaer
oO1ue Henau U 3a1a4u u3ydeHust GU3NKH, MECTO B CTPYKTYpe Y4eOHOro IlaHa, a TAKKe MOIXObI
K 0OTOOpPY COZEP>KaHHs U MIAHUPYEMbIM Pe3yJIbTaTaM.

[enp peanu3anuu aianTUPOBAHHON padouel MporpaMMbl OCHOBHOTO 0011ero odpa3oBaHus
obyuaromuxcst ¢ HOJIA: obecneuenue BoimonHenuss tpedosanuii ®I'OC OO0 obyuaromuxcs ¢
OB3 nmnocpencTtBoM cO30aHMs  YCJIOBHMHA UIi  MAaKCHMAJIbHOTO  YIOBJIETBOPEHHS] OCOOBIX
oOpa3zoBatesbHbIX MoTpeOHOcTel oOyuaromuxcs ¢ HOJIA, oOecneduBarOmMX YCBOEHHE UMH
COLIMAJIBHOTO U KYJBTYPHOT'O ONbITA.

AnantupoBaHHasi paboyasi nporpaMMa OCHOBHOI'O 00111ero oOpa3oBaHus il 00yHarO KX Cst
¢ HOJZIA npencragnsier coboii anantuposanHblii Bapuant @OIT OOO. Ananranusi nporpaMmbl
MpeAnosaraeT BBEIEHHE IPOrpaMMbl KOPPEKLHMOHHOW paboThl, OPHEHTUPOBAHHOH Ha
yIOBJEeTBOpeHHe 0co0bIX, oOpa3oBaTeNibHbIX noTpeOHOCTel ofOyyatrouuxces ¢ HOJA wu
noanepxkky B ocBoeHun DPAOII OO0, TpeOoBaHMII K pe3ysbTaTaM OCBOEHHUSI MPOrpaMMbl
koppekuoHHol padoTel DAOIT OO0 ns obyuaromuxcs ¢ HOJA. O0s3arenbHbIMU YCIOBUSIMU
peanuzauuu @AOIT OO0 nns obyyaromuxcs ¢ HOJJA sBisieTcss mCUXOJIOro-neiaroru4eckoe
COIPOBOKAECHUE OOyYaIOLIEerocs,  COrjlacOBaHHasi paboTa MeAarorMyeckux pabOTHHKOB,
peanu3yrIuX MpPOrpaMMy KOPPEKLIMOHHOW paboThl, COAepKaHHE KOTOPOH Ui KaXAOro
00y4aroLerocs OnpenessieTcsi ¢ y4eToM ero ocodbix 00pa3oBaTeNbHbIX MOTPEOHOCTEN Ha OCHOBE
pexomenaauuii [IMIIK, UTTPA.

Onpenenenue Bapuanta ®AOIT OO0 nns obyvarommxcs ¢ HOJIA ocyuecTisiercss Ha
ocHoBe 3akmoyeHus I[IMIIK, cdopmynupoBaHHOrO MO pe3yabTaTaM €ro KOMILJIEKCHOTO
NCUXOJIOrO-Nearoruueckoro oocnenoanus, ¢ yuerom UIMPA (npu Hanuuum).

[To pe3ynbTaTaM NMCUXOJOTO-MEeJArorHuecKux o0CIeOBaHHM, B OCHOBHOM IIKOJI€ BbIsBJIEH |
00y4aroLMICs C HAPYLIEHUsIMU OMOPHO-IBUraTeNIbHOrO annapata: 7b kimacc — 1 yenosek.

Obyuarowiascs XOIUT CaMOCTOSTENIBHO, YBEPEHHO KaK B TOMELIEHHH, TaK U 3a €ro MpeaesaMH,
BJAZie€T HaBbIKAMHM CaMOOOCIY)XMBAaHHUs, y HeE JOCTaTOYHO pa3BUTA MAaHUIMYJISTUBHAS
nesTeabHOCTb. OJHAKO MOTYT HaOJIFO JaThCsl HEMPABUJIbHBIE MTATOJIOTHUECKUE MO3bI U MOJIOKEHHUS,
HAapyLIeHUs] TOXOAKH. JIBIDKEHUS XapaKTEpU3YIOTCS IJIOXOH CKOOPAMHUPOBAHHOCTHIO,
HEJIOBKOCTbBIO, 3aMeJIEHHbIM TeMNoM. CHM)KEeHa MBIILIEYHAs! CUJIa, UMEIOTCSI HEIOCTATKU MEJIKOH
MOTOPHKH.

[To BapuanTy 6.1. pekOMEeHIOBaHO 00y4YeHHEe OOYHAOLINXCS C IBUTaTEIbHBIMU HaPy IIEHUSIMU
pa3HOIi CTEeNeHU BbIPAXKEHHOCTH (OT JIETKUX [0 TSKENbIX HAPYLIEHHH IBUraTeIbHbIX (YHKLHIA),
MMEIOLIMX HOPMAJIbHOE HHTEJUIEKTyallbHOe PasBUTHE. Y HHUX MOTYT BBISBISTHCS HENOCTATKH
YCTHOW peuH: OT JIETKMX A0 BbIPAKEHHBIX HAPYIIEHHUH 3BYKOMPOU3HOLIEHHUs. Y O0y4aroLIuxcs
3TOH IPyNIbl OTCYTCTBYIOT BhIPAKEHHbIE COMYTCTBYIOIIME HAPYLIEHHUS 3PEHUS U CITyXa.



OcobeHHocTH y4eOHO-NIO3HABATENbHOH nesTenbHOCTH oOyvarommxcs ¢ HOJIA Ha srtame
o0y4eHHsi Ha yPOBHE OCHOBHOro 00L1ero oOpa3oBaHUsi MOTYT MPOSIBJISTHCS B BUAE CHHIKEHHOM
padoTOCOCOOHOCTH, €e MepLIATEIbHOrO XapaKkTepa U aCTEHUYECKUX MPOSBIEHUH.

[Toka3aTenu pa3BuTHs, OJAronpUsTHbIE 11 OOyUEHHs 10 BapuaHTy 6.1.:

-HOpMaJIbHOE UHTEJIEKTYaIbHOE PA3BUTHE;

-OTCYTCTBHE BBIPaXKEHHBIX COMYTCTBYIOIIMX HAPYLIEHHI (3peHHUs, CyXa);
-c(hopMHUpOBaHHbIE 0a30BbIE HABBIKM CAMOOOCITY )KUBAHHUS;

-CMOCOOHOCTD K Pa3MYHbIM MAHUMYJISLUSIM XOTs Obl OHOMN PYKOIi;
-pa3BuTasi peub (yCTHasH U/ UM MUCbMEHHAs).

OcoOble oOpa3oBaTeNibHbIE MOTPEOHOCTU OOYYAIOLIUXCSI, KOTOPble OCBAWBAKOT BAapPHAHT
6.1., OmpemensitoOTCS HMMEIOLIMMUCS ABUIATENbHBIMH HAPYIUEHUSMH W BJIMSIOT Ha JIOTHKY
noctpoeHusi yueOHoro mpouecca. OHM HaXOASAT CBOE OTPakKeHHE B CTPYKTYpe M COAEp KaHUU
oOpa3oBaHwsl.

OcoOble obpa3oBaTebHble NOTPEOHOCTH 00YYArOIMXCS O BapUaHTy O.1:
-MCMOJIb30BAaHUE CIELMANbHBIX CPEACTB 00y4YeHHs (CHEeLHATH3UPOBAHHBIX KOMITBIOTEPHBIX H
ACCHUCTHUBHbBIX TEXHOJIOTHI MPH HATMYUHM HAPYLIEHUsS] MAHUMYJISATHBHBIX (QYHKLHUH, TOJOCOBBIX
CHHTE3aTOPOB PEYU MPH BbIPAKEHHBIX HAPYILIEHUSX YCTHOH peun);

-MaKCHMaJibHasi MHAMBUAYAIU3aLIHUs MpoLecca 00yUYeHuUs;

-peaju3aLus MporpaMMbl KOPPEKLIMOHHOH paboThI ICHUXOJIOra, JIOroneAa, MOMOILLb ThIOTOPA UJIH
aCCHCTEHTa NPU HEOOXOUMOCTH;

-peanu3auus GU3NYECKOro BOCHUTAHHSI MO IporpamMMe «AantuBHasi QU3KYJIbTYpay;
-obecnedyeHne 0coOOl MPOCTPAHCTBEHHOH 1 BPEMEHHOW OpraHU3alMu 00pa3oBaTeNIbHON Cpenbl B
nro60# 00pa3oBaTeNbHOM OpraHu3aluy, rae ooy4aroTes ooyqaromuecs ¢ HOJIA,

-co3nanue Oe30apbepHOl cpeabl, oOecrneyeHHe HHAMBHIYaJIbHO aqanTHPOBAaHHBIM padouuM
MECTOM NPU HEOOXOIUMOCTH.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA

[Tporpamma no ¢gu3uke Ha ypoBHE OCHOBHOIO 00111ero 00pa3oBaHUsl COCTAaBJIEHa HA OCHOBE
MOJNOKeHUH M TpeOOBaHUI K pe3ysbTaTaM OCBOEHHMs Ha yriyOJIEHHOM YpOBHE OCHOBHOM
oOpazoBartesibHOI mporpammel, npeactabieHHbx B ®I'OC 000, a Takxke ¢ yuétom denepanbHoil
paboueit mporpammbl BocnutaHus 1 KoHuenuuu npenogasanusi yueOHoro npeamera «Dusukay.

Conepxkanue mporpamMmbl Mo (U3MKe HAMpaBIEHO Ha YOOBJIETBOPEHHE MOBBILIEHHBIX
3anpocoB OOYUAIOLIUXCS, CTPeMSLIUXCs K Ooyiee ryOOKOMY OCBOEHUIO (hU3MUECKUX 3HAHWM, U
Ha GOpPMHPOBAHHE €CTECTBEHHO-HAYYHOH rPaMOTHOCTH oby4arouuxcs. B mporpamme no puzmke
YUUTBIBAIOTCS BO3MOXHOCTH yueOHOro npeamera B peanusauuu tpedoBanuii ®I'OC OO0
MJIAHUPYEMbIM  JIMYHOCTHBIM W METaNpeAMETHbIM pe3yJbTaTaM OOy4eHHus, a TaKxke
MEXIpPEeIMETHbIE CBSI3M €CTECTBEHHO-HAayuYHbIX Yy4eOHBIX MPEIMETOB Ha ypPOBHE OCHOBHOIO
o0uiero oOpasoBaHusl.

[Mporpamma no ¢usuke ycraHaBIMBaeT pacrpenesieHue yueOHOro marepuana Mo roaam
oOydeHust (Mo KJjaccam), TMpedsaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh M3YUEHHS TeM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOIO COAEPIKaHUs M Y4ETEe BO3PACTHBIX OCOOEHHOCTEH
oOyyaroLuxcs.

dusuka sABISETCS CUCTEMOOOPA3YIOLIMM AJIsl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHbI JIeXKAaT B OCHOBE MPOLIECCOB U SIBJEHHUI, U3y4aeMbIX XUMHEHH,
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OuoJjorueii, actpoHoMueil U pusnueckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, TNpenocTaBisier Hauboyiee sCHble OOpas3lbl MPUMEHEHHS HAay4yHOro MeEeTona
MO3HAHUSI, TO €CTh CIOCO0A MONTYYEHUs TOCTOBEPHBIX 3HAHUN O MHpeE.

Opnna u3 rnaBHBIX 3aaad pusnyeckoro oOpa3oBaHUs B CTPYKType oOuiero odpa3oBaHUs
COCTOMT B (OPMHUPOBAHMHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH W HHTEpeca K Hayke Yy
oOyyaroLuxcs.

Nsyuyenue ¢Qusuku Ha yriyONEHHOM YpOBHE NpEANojiaraeT yBEPEHHOE BIIAJICHUE
CJIEAYIOIIMMHU KOMITIETEHTHOCTSIMHU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUHYIO IPaMOTHOCTb!

Hay4yHO OOBSICHSTD SIBJICHUS,

OLICHHBATh U TOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIENOBAHMS;

MHTEPIPETUPOBaTh NAHHbIE M HCIOJb30BaTh HAy4YHbIE OKA3aTENbCTBA AJIS MOJYyYEHHs
BBIBOJIOB.

[enn u3yuyeHust (U3MKU HAa YPOBHE OCHOBHOrO OO0lIero oOpa3oBaHUs OMNpeneseHbl B
Konuenuuu npenonasanus yueOHoro npeamera «Pusnka» B 00pa3oBaTeNIbHBIX OPraHU3ALMUSIX
Poccuiickoii ®enepauuy, peanu3ylOLUX OCHOBHbIE O0IE00pa3oBaTeNbHbIE MPOrPaMMBl,
yTBepka€HHON peweHueMm Konnernn MunucrepcTBa nmpocsewenust Poccuiickoit @enepauuu
(nportokon ot 3 nexabpst 2019 r. Ne [TK-4BH).

Hesaun nzyyenust puzuku Ha yriy0.,IéHHOM ypoBHe:

pa3BUTHE MHTEpeca W CTPEMJIEHHS OOYYaIOLIMXCS K HAyYHOMY HM3YYEHHIO MPUPOIBbI,
pPa3BUTHE X UHTEJUIEKTYaJIbHBIX H TBOPYECKHX CIIOCOOHOCTEH;

pasBUTHE TMPENCTABJIEHH O HAayyHOM MeToAe TNO3HaHus U (opmupoBaHHe
MCCIIEIOBATEIbCKOIO OTHOLIEHHUS K OKPYIKAIOIIHMM SIBJICHUSIM,;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMs KaK pe3yJbTaTa M3Y4YEHHUs OCHOB CTPOEHHS
MaTtepuu U PyHIaMeHTaIbHbIX 3aKOHOB (PU3HUKH;

dbopMHpOBaHUE YMEHUH MPUMEHATh (PU3NUECKHUE 3HAHUS U Hay4HbIE JOKa3aTeNbCTBA IS
OOBSICHEHUS OKPYXKAIOIUX SBJICHMUIA,

dbopMHUpOBaHUE NPENCTABIEHUI O PO (PU3UKH 11t pA3BUTHS IPYTUX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTUH;

pasBUTHE TMpPENCTAaBIEHMH O BO3MOXHBIX cdepax Oynyweill npodeccuoHa bHOM
NeATeIbHOCTH, CBSI3AaHHOW C (DU3UKOH, MOAroTOBKA K JajibHeHIeMy OOy4eHHI0 B 3TOM
HarnpaBJIEHUH;

¢dbopMHpOBaHHE FTOTOBHOCTH K JaJIbHEHIIEMY H3y4EeHUIO (PU3HKHU Ha yriyOJEHHOM YpOBHE
B paMKax COOTBETCTBYIOIIUX Npoduiel 0OyueHus: Ha ypOBHE CpeIHEro ooLiero o0pasoBaHusl.

JlocTukeHre 3THX Leneil mporpamMmbl MO (U3MKE Ha YPOBHE OCHOBHOIO 0O0ILEro
o0pa3oBaHus 00ECTIEYUBAETCS pelIeHHEeM CIeIYLIUX 3a1a4:

npuoOpeTeHne 3HaAHUH O AMCKPETHOM CTPOEHUH BELIECTBA, MEXAHHYECKUX, TEIJIOBBIX,
3JIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

npuoOpeTeHre yYMEHUI aHaNIU3UPOBaTh U OOBSACHATh (PU3MYECKUE SIBJICHUS HA OCHOBE
M3YYEeHHbIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH,

OCBOEHHE METOIOB PEIICHHUS] PACYETHBIX U KAYECTBEHHBIX 3a1a4, TPeOYIOIIMX CO3/1aHus U
MCIIOJIb30BaHUs (U3MYECKUX MOJENeH, BKJIOYash TBOPYECKHE U IPAKTHKO-OPUEHTHPOBAHHBIE
3anauy,

pa3BUTHE HCCIENOBATEIbCKUX YMEHHWIl: HaOmonaTh SIBIEHUS M HU3MEpsTh (pusnueckue
BEJIMYMHBI, BBIIBUIATh TMIIOTE3bl U MpEAsiaraTb 3KCIEPUMEHTabHbIE COCOObI MX MPOBEPKH,
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TUIAHUPOBATh U MPOBOAUTH ONBITHL, JSKCIEPUMEHTAJbHbIE UCCIENOBAHUS, AHAU3UPOBATH
NOJIyYeHHbIE IaHHbIE U JeNIaTh BbIBOJBI,

OCBOEHHE TMNpPUEMOB pPadoOThl ¢ HHPopMaLHUeill (U3MUECKOro COAepkKaHUs, BKIHOUAs
UHPOPMALIMI0 O COBPEMEHHBIX JOCTHXKEHUSIX (DU3UKH, HUHTEpPIpPeTalus U KPUTUYECKOEe
OLIEHUBaHHE UHPOpPMaLIUY,

3HaKOMCTBO €O cdepamu npodeCcCHOHATbHON NEATENbHOCTH, CBSI3aHHBIMHU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTHXKEHUSIX (PU3MUECKOH HAYKH.

Ha uzydenue ¢pusuku (yriyOaéHHbIH ypOBEHb) HA yPOBHE OCHOBHOIO 00111ero 00pa3oBaHuUs
otBoauTcs 340 yacoB: B 7 knacce — 102 yaca (3 yaca B Henmento), B 8 knacce — 102 yaca (3 yaca B
Henenr), B 9 knacce — 136 yacoB (4 yaca B HEIEJNHO).

Oo0pa3oBare/ibHbIE TEXHOJIOTHU

JIns  MOCTHKEHHUs TOCTABJIEHHBIX Lejed OOy4YeHHsl HCHOJB3YIOTCS —ClEenyroliue
oOpa3oBaTesibHble TEXHOJIOTUU: TEXHOJIOTUsS MNPOOJeMHOro OOy4YeHHs, KOMIIETEHTHOCTHO-
KOHTEKCTHAasi MOZieNib 0OyueHUst U BOCMUTAHUs;, oOyueHue Ha OCHOBe OOLIeil TEOPUH CHIILHOTO
mbiiieHuss TPU3  (cMCTEMHOro aMaleKTHYeCKOro MbIIIJIEHHs), OCHOBAHHOIO Ha 3aKOHaX
pa3BuTHs,  UH(POPMALMOHHO-KOMMYHUKATUBHbIE  TEXHOJIOTMM,  TEXHOJOTHMH  Pa3BUTHUS
UCCJIEIOBATEIbCKUX HABBIKOB, pELIEHUE 3KCMEPUMEHTAJbHBIX 3aJa4 M 3a7ad ¢ TeXHUYECKUM
CONEP’KAaHUEM, TEXHOJIOTUsS  MPOEKTHO-UCCIENOBATENbCKON  EATENbHOCTH, TEXHOJIOTUU
nuddepeHLIMPOBAHHOIO MOAX0Aa B 00y4yeHuu, 310poBbecOeperatoiue TexHonoruu. [Ipu 3Tom
UCMOJb3YeTCsl TUUHOCTHO-OPUEHTUPOBAHHBIN U NEATEIbHOCTHBIH MOIXOM B O0OyUEHUH.

JIuunocmnas opuenmauus OOpPa3OBATEBLHOTO TMPOLECCA  BBISBJISIET MPUOPUTET
BOCIIUTATENIbHBIX M pa3BUBAKOIMX 1ejed obOydeHus. CrnocOOHOCTb y4al[UXCsl MTOHUMATh
NPUYUHBI U JIOTUKY pPa3BUTUS (DU3UYECKHX MPOLIECCOB OTKPBIBAET BO3MOXKHOCTb IJI OC-
MBICJIEHHOTO BOCHpUATUS 00wed ¢usnueckoil kapTunbl mupa. CucremMa y4eOHbIX 3aHSATHI
NpU3BaHA CMOCOOCTBOBATh PA3BUTHIO JIMYHOCTHOM CaMOMAEHTU(UKALIMMU, T'yYMaHUTAPHOM
KYJbTYpbl IIKOJbHUKOB, X MPUOOIIEHUI0 K LIEHHOCTSIM HALMOHAJbHOW U MHUPOBON HAyKH U
KYJbTYpbl,  yCUJIEHWK  MOTHBAllMM K  COLMAJbHOMY TO3HAHUIO U  TBOPYECTBY,
BOCIUTAHUIO TUMHOCTHO M OOINECTBEHHO BOCTPEOOBAHHBIX KAa4yeCTB, B TOM HYHUCJE
rPa’kTaHCTBEHHOCTH, TOJIEPAHTHOCTH.

Cucmemno-oeamenbHOCMHbLIL NOOX00 OTPAXKAET CTPATEruro COBPEMEHHOM
cOoOpa3oBaTeNbHOM MOJUTHKU. HEOOXOAUMOCTb BOCHHUTAHMSI uejOBeKa U TIpakJaHUHA,
UHTErPUPOBAHHOIO B COBPEMEHHOE €My OOLIECTBO, HALIEJIEHHOrO Ha COBEPIIEHCTBOBAHUE 3TOTO
obmectea. CuctemMa ypoOKOB COPHUEHTUPOBAHA HE CTOJIbKO Ha Mepenavyy «rOTOBBIX 3HAHWID»,
CKOJIbKO Ha (opMHpOBaHME AKTUBHOW JIMYHOCTH, MOTHBHPOBAHHOW K CamMoOOpa3OBaHUIO,
obOnanmaromeld  AOCTATOYHBIMM ~ HAaBbIKAMU UM TMCUXOJIOTUYECKUMH  YCTaHOBKAMU K
CaMOCTOSITEJIbHOMY TOHUCKY, OTOOpPY, aHAIM3y M HCIMOJIb30BAHUIO UHPOPMALUU. DTO MOMOXKET
YUEHUKY aJanTHpPOBAThCsl B MUpe, rae oObeM HHGOpPMALMU pacTeT B TeOMETPUYECKOM
NpOrpeccuu, rnue CcoLMalbHas W NpodecCHOHANbHAsE YCHEIIHOCTh HAMNpsSMYyK 3aBUCAT OT
MO3UTUBHOIO OTHOIICHUSI K HOBALIMSIM, CAMOCTOSITEIbHOCTH MBbIIIJIEHUS] 1 UHULUATUBHOCTH, OT
FOTOBHOCTH TPOSIBJIATh TBOPUECKHI MOIXOM K AeNy, UCKaTh HECTAHIAPTHbIE CIIOCOOBI PeLIeHHUS
npobJieM, OT TOTOBHOCTH K KOHCTPYKTUBHOMY B3aUMOJAEHCTBUIO C JIFOJbMHU.

IMpodeccuonanbHas opueHTALHS 00YYAIOLIUXCS

CnocoOHOCTh TUYHOCTH K PELISHUI0 3HAUUMBIX NPOOJIEM METOAAMH HayUYHOrO MO3HAHMSI,
NPUMEHSIEMbIMU HE TOJILKO BO BCEX HayuHbIX cdepax, HO U Ha COBPEMEHHOM HayKOEMKOM
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NPOM3BOACTBE HAuMHAET (POPMHUPOBATHCS €LIe B IUKOJNE. DMIUPHUECKHE U TEOPETHUYECKHE
MeTonbl (PU3MKM, KaK METOIbl HAYYHOrO MO3HaHMsA, 0e3 KOTOPbIX HEBO3MOXXHO IMpPOBEIEHHE
MCCIIEIOBAHUS U PELICHHE TeX 3a/1ay, KOTOpPbIe CTABUT Ieper coOOi HccaenoBaTeb NO3BOJSIOT
OpraHu30BaTh OOydeHue (pu3uke kak OCHOBe Oyayuiell mpodecCHOHATbHON NesiTeNbHOCTH. B
00pa3oBaTeNIbHYIO MPOrpaMMmy yriayOJEHHOrO YPOBHS BXOISAT T€MbI, NPH M3YYEHUH KOTOPBIX
INPOMCXOAUT BOCIUTAHHE NPOPECCHOHANBHBIX, HWH)KEHEPHBIX HABbIKOB Yy LIKOJbHUKOB
cpeactBaMu (U3MKH, YTO CHOCOOCTBYeT 3(phekTUBHOMY U OCO3HAHHOMY NpodeccHOHATbHOMY
camoomnpeaeeHuo 00y4armuxcs 7 — 9 KIaccoBy.

B nanHo¥ nporpamme popMupoBaHUe y 00yHAIOIUXCS MPEIMETHON KOMIETEHTHOCTH KaK
KOMITIOHEHTa MpPO(GECCHOHAIBHONW NAEATENIbHOCTH MPOUCXOAUT NPH 3HAKOMCTBE YYaIUHUXCS C
MPUHLIMIIOM IEHCTBUS MEXaHU3MOB U MAIlIMH, EpeaayH U NpeoOpa3OBaHUs SHEPTUH, TEXHOJIOTUU
MPOMBIIIIEHHOTO M CEJIbCKOXO035IICTBEHHOIO MPOU3BOACTBA, CPEACTB YIIPABJIEHHS, TPUMEHEHUH
¢bu3nueckux 3HaHUH K OOBSCHEHMIO AEHCTBUSI TEXHUUYECKHX 00bekTOB. Ilpu pewenuu 3adau c
mexnuueckum codepircanuem’ odydarouiecs Nojay4yaroT CBEACHUS O HOBBIX JOCTHXKEHHUSX U
npobieMax HayKd U TEXHHUKM, O crienrduke HeKOTOpwIx npodeccuit. Ha ypokax-npoekmax?
YpOKax-kongepenyuax’ obyuarommecs OCBaMBAKOT METOAbl OPraHM3alldM M TPOBENEHHs
SKCMEPUMEHTAIbHO-UCCIIEIOBATENLCKOM NeTENIbHOCTH MO (PU3MKE, CO MHOTMMH HHTEPECHBIMU
BOMpPOCaMH (DU3UKH, BBIXOISIUMMH 32 PAMKH LIKOJIbHOW MPOrpaMMbl, PaCLIUPSIIOT LEJOCTHOE
npeacTaBieHue o npodiemax (HU3MKH, KaK HAYKH U €€ HCIIOJIb30BaHHUs B MPO(deCCHOHANTBbHOM
IesTeIbHOCTH YeJIOBEKa B PA3JIMUHBIX c(hepax COBPEMEHHOMN KU3HH.

DKClepUMeHTalbHast OEATENbHOCTh CHOCOOCTBYET pAa3BUTHIO MBILUICHUS M HHTEJUIEKTa
yUaIuxcs. V  yuamuxcs pasBMBAa€TCS YMEHHE CaMOCTOSATENBbHO padoTaTh, AyMarTh,
SKCMEPUMEHTUPOBATh B YCIOBHSIX LIKOJbHOW JabopaTopuu, a Takxe (HOPMHUPYIOTCS HaBBIKU
apryMeHTaluu cOOCTBEHHOMN MO3ULIMH 110 ONPEAEIEHHBIM BONPOCAM.

BocnuTarebHbIN NOTeHUMAN npeaMeTa «DU3HKA)» peau3yeTcs uepes:
- TIpUBJeYEeHHE BHHMaHUS OOYyYarOIIMXCS K LIEHHOCTHOMY AacNeKTy H3y4aeMbIX Ha YpOKax
SIBJIEHUH, OPraHU3aLHI0 pabOThI C MOJyYaeMOil Ha ypOKe COLMAIbHO 3HAYMMOH HHpopmaLuei —
MHULIMMPOBaHHE ee 00CYKIEHHs, BbICKa3bIBaHHsI OOYYAIOLIMMHCS CBOETO MHEHHUS 110 €€ MOBOY,
BBIPAOOTKH CBOErO OTHOLUEHHS K Hel,
- MPUMEHEHHE Ha YPOKe UHTEPAKTUBHBIX (OpM paboThl ¢ OOYHAIOIIUMHUCS: UHTENIEKTYaIbHbIX
Urp, CTUMYJIMPYIOIIMX TO3HABATENbHYI MOTUBALIMIO O0YYAIOIMXCS; TUCKYCCHIA, KOTOPbIE NAt0T
00y4arIKUMCsI BO3MOXKHOCTb TPUOOPECTHU OMBIT BEAEHHUsI KOHCTPYKTHUBHOIO JHAJIOra;, FPYIMOBON
padoThl WIM paboThl B Mapax, KOTOpble y4aT OOy4aroUIMXCs KOMaHAHOH pabore WU
B3aUMOZEHCTBHUIO C IPYTMMH O0YYaIOLUMHCS;
- MHUUUHMPOBAHUE W TOANEPXKKY HUCCIEAOBATENbCKON NESTENbHOCTH OOYyYaroLIMXCs B paMKax
peanu3auMd WMH WHAMBUAYAJIbHBIX W TPYIIOBBIX HCCIENOBATEIbCKMX MPOEKTOB, YTO OaCT
00y4arIUMCsT BO3MOXHOCTb MPUOOPECTH HABBIK CAMOCTOSITEJIbHOIO PELIEHUS] TEOPETUYECKON
npoOeMbl, HaBbIK '€HEPUPOBAHHUS U OPOPMIIEHHUsS] COOCTBEHHBIX MIEH, HABbIK YBaXKHTEJIbHOIO
OTHOLUEHHS K YYXXHUM HIesiM, OQOPMIIEHHBIM B paboTax ApPyrux HCCIEAoBaTeNeil, HaBbIK
nyOJHMUYHOrO BBICTYIUICHHUS MEPEN ayAUTOPHEH, apryMEeHTHPOBAHHA U OTCTAUBAHUSI CBOEH TOUKU
3peHMsI.

123 _ ¢ memamuueckom nianuposanuu évloeeHsl Kypcueom



COAEP)KAHUE OBYYEHHUSA
7 KJIACC

Pa3zgen 1. ®usuka v eé poJib B NO3HAHUM OKPYKAKOLIEro MUpa.

®dusuka — Hayka o npupoze. SBaeHuss npupoabl (3JEMEHTbI CONEPIKaHHUs, BKIIOYAIOLIME
MEXIpeAMeTHble CBs3H). Pusnueckue SBIEHUS: MEXaHUUYECKHE, TEIJIOBble, 3JIEKTPUYECKHE,
MarHUTHbIE, CBETOBbIC, 3BYKOBbIE. JHAKOMCINEO C OCHOBHBIMU NpOheccusmu, C6A3AHHBIMU C
¢usuxkoi

Ousuyeckue BeauuuHbl. PasmepHocTh. Enununbl ¢usuueckux BeauuuH. H3mepeHue
busnyeckux BenudyuH. JTtajnoHbl. Pusuyeckue npudopbl. Ilena nenenusi. IlorpemHOCTh
usmepenuii. [IpaBuna Oe3zomacHoro Tpyna mpu pabore ¢ JabOpaTtopHbIM OOOpPYIOBAHUEM.
MexnyHaponHas cucrema enquHul. [lepeson BHecucTeMHbIX equHUL B equHuLbl CH.

Kax ¢u3uka u npyrue ecrecTBEHHble HaAykH M3y4yaroT npupony. EcTecTBeHHO-Hay4HbIH
METOZ TMO3HaHUsA: HaOMoJeHHe, NOCTAaHOBKA HAy4YHOrO BOIPOCA, BBIIABM)KEHHE TMIIOTE3,
SKCMEPUMEHT MO TNpPOBEpKe Trunore3, oObsCHeHHe HaOmonaemoro siBieHus. OnucaHue
(bU3UYECKUX SIBIEHHI C OMOLIBIO MOACTIEH.

emoncmpayuu.

Mexanuueckue, TeMIoBble, 3JEKTPUUECKHE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIE SIBJICHUS.

dusuyeckue NMpuOOpPbl U Mpoleaypa MpsIMbIX H3MEPEHUH aHaJoroBbIM M LUGPOBBIM
npudopom.

JTabopamopusie pabomsl u onvimel.

OnpeneneHue LeHb! Ae€NE€HUS LIKaIbl K3MEPUTEIBLHOTO NMpHOOopa.

H3mepenne paccTosiHU.

H3mepenue miowmany 1 00bémMa. Meron naneTku.

H3mepenune BpemeHu.

H3mepeHue o6bEMa JKUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasmMepoB MaibIxX Tel. MeTon psaoB.

Ilposedenue uccnedosanus no nposepke cunomessl: OATbHOCHb NOJEMA WIAPUKA,
NYU{EHHO020 20pU3OHMAIbHO, meM 0o/lblte, Uem Do/1buie 8blCOMA NYCKA.

Pa3nen 2. IlepBoHauanbHble CBeeHHS 0 CTPOEHHH BelleCTBA.

CrtpoeHue BellecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMNBIThI, 1OKa3bIBAIOLIME
IOUCKPETHOE CTPOEHHE BELIECTBA.

JiBmokeHue wvactul BemiecTBa. CBsi3b CKOPOCTH IBHXKEHMsI 4YaCTULl C TeMIepaTypoil.
BpoyHoBckoe nBuxenue. Juddysus. BiaumoneiicTBue 4YacTULl BELIECTBA. MPUTSDKEHUE U
OTTaJIKUBaHUE.

ArperaTtHble COCTOSIHHSI  BEIIECTBAa: CTPOEHHE Ta3oOB, JKUAKOCTEN U TBEPABIX
(xpucTajuinyeckux) Tena. B3auMocBs3b Mexay CBONHCTBAMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIDHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH
BOJbL.

Hemoncmpayuu.

HaGnroneHue OpOyHOBCKOrO IBUXKEHHUSI.

HaGmonenue nuddysuu.

Habnronenue siBneHul, OOBACHSIOIIMXCS TNPHUTSOKEHHMEM WM OTTAJKMBAHHEM YaCTHL
BEIleCTBA.

JlabopamopHnsie padbomost U onbimbl.



OruieHka TMaMeTpa aToMa METOIOM psiioB (C Ucmosib3oBaHHEM (oTorpad Hii).

OnbIThI 10 HAOIHOAEHUIO TETJIOBOrO PACIIUPEHUSI Fa30B.

OnbIThI O OOHAPYIKEHUIO NEHCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSIXKEHUSI.

Paznen 3. /{Bu:keHHe U B3aUMOJeiCTBHE TeJl.

Mexanuueckoe asuxenue. Ilyte u nepemelienne. PaBHOMEpHOE U HEpPaBHOMEPHOE
nBuxkeHue. CBOOOJHOE MaZeHUe Kak MpUMep HEpaBHOMEPHOro ABMkeHus Ted. CKOpOCTb.
CpenHsis CKOPOCTb MpPH HEPABHOMEPHOM MABWXEHUU. Pacuér myTM M BpEMEHH [BHXKEHUS.
I'padbuku 3aBUCUMOCTEH BENMYMH, OMUCHIBAOINUX JABMKeHUe. OOwue mnoHsATHS 00
OTHOCHUTEJIbHOCTH nABMKeHUs. CloKeHHe CKOpPOCTEeH s Tej, ABUXKYLIUXCS MNapaljieibHO.
Pewienue 3a0au ¢ mexuuueckum cooepicanuem Ha 08UNCeHUEe U CKOPOCHIb.

SABneHue wHepuuu. 3aKOH HHEpUMH. B3aumoneicTBue TeNl Kak MPUYMHA HU3MEHEHUS
CKOpPOCTH NBHXKEHHsI TeJl. Macca kak Mepa MHEPTHOCTH TeJla B MOCTYNaTEJIbHOM ABHUXKEHHUH.
[TnotHoCTh BemmecTBa. CBsi3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHULIE OOBEMA BEILECTRA.
Cmecu u crinaBbl. [IoBepXHOCTHAsI U JIMHEHHAs! TNIOTHOCTh. Peuwtenue 3a0au ¢ mexHuvecKkum
cooeprycanuem Ha cmecu U Ch1A8bl. 3HAKOMCMEO ¢ npogheccueil mMexHo102a HePmanHoil
npPOMbIULIEHHOCMU.

Cuna kaxk xapaktepuctuka B3aumogedcTBust Ten. Cuna ympyroctd U 3akoH [yka.
U3mepeHue Cuiibl C NOMOLLBIO TUHAMOMETPA. SBJIeHUE TSIrOTeHUs U cuia TskecTH. Cuia TsSHKeCTH
Ha npyrux rnjaHerax. Bec tena. HesecomocTs. CiiokeHuUe CHl, HAaNpaBJIEHHbBIX 110 OJHOM MPSMOH.
PaBHoneiicTByromast cun. Peutenue 3a0au ¢ mexHu4ecKUM COOEPHCAHUEM HA CI0MCEHUE
PA3TUHHBIX CUL, OCUCMEYIOMUX HA me10 no 00Hoi npamou. Cuna Tpenust. TpeHue CKoabxkeHUs
U TPEHHUE MOKOsI, BsI3KOe TpeHue. TpeHue B npupone u TexHuke. Pewenue 3a0au ¢ mexnuueckum
cooepicanuem Ha Oelicmeue Cul mpeHusl.

Hemoncmpayuu.

HaGnroneHue MexaHU4eCKOro IBUXKEHUS Tela.

HsmepeHne ckopoCTH MPsIMOJIMHEMHOTO IBHXKEHUS.

HabnroneHue siBjeHUs1 HHEPLMH.

HaOmroneHue uaMeHeHust CKOPOCTH MPH B3aUMOJEHCTBUH TEJI.

CpaBHeHHE MacC MO B3aUMOJIEHCTBHIO TEJI.

CnosxeHue cull, HanpaBJIeHHbIX 110 OJHON MPSIMOM.

Jabopamopusie pabomsl u onvimel.

OnpeneneHue CKOPOCTH PABHOMEPHOTO [BIHXKEHHsS (IIApUKAa B >KUAKOCTH, MOJEJH
3JIEKTPUYECKOrO aBTOMOOUJISI U TaK Janee).

OnpeneneHue cpeaHeil CKOPOCTH CKOJIbXKEHUS Opycka MM IIapuKa IO HAKJIOHHOMW
MJIOCKOCTH.

OrnpeneneHue MIOTHOCTU TBEPAOTO TEJa.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsDKeHHs (nedopmMaluu) NpPYKUHBI OT
NPUJIOKEHHON CHUJIBL

OnbIThI, AEMOHCTPUPYIOLINE 3ABUCUMOCTb CHJIbI TPEHUS CKOJIBXXEHUS OT CHJIbI 1ABJICHUS U
XapaKTepa CONMPHUKACAIOLUINXCS TOBEPXHOCTEH.

Pa3zpen 4. [laBjieHue TBEPADBIX TeJl, dKMAKOCTEH U ra3os.

Haenenne. Cuna nasneHusi. CriocoObl yMEHBIIEHUS] U yBeNUYeHUs naBieHus. Pewienue
3a0a4 ¢ MEeXHUYECKUM COOEpIHCAHUEM HA Oas/leHue U Oeilcmeue culbl oasilenusn. JlaBieHue
rasa. 3aBUCUMOCTb JaBJIEHUsI ra3a OT 00béMa U Temrneparypsl. Peutenue 3a0au ¢ mexuuueckum
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cooepircanuem Ha oallenue 2a3a. Ilepenaya naBneHust TBEPIAbIMH TEJIAMHU, XXUAKOCTSIMU U ra3aMH.
3axoH [lackans. IIneBMaTuueckue maiuHbl. Peutenue 3a0au c mexHuueckum coOepiHcanuem Ha
0ag/1eHue HCUOKOCH U 230 8 NHEBMAMUYECKUX YCMPOICHEAX.

3aBUCUMOCTb JIaBJIEHUS SKUAKOCTH OT IyOuHBbI morpyxxeHus. [uapocraTuyeckui
napanokc. Pemenue 3a0au ¢ mexnuveckum cooepicanuem na 3akon Ilackana e scuoxkocmax.
CooOuraromuecs cocynbl. ['uapaBnuyeckue MexaHu3Mbl. MICrosib30BaHUE BBICOKUX aBJIEHUH B
COBPEMEHHBIX TEXHOJIOTUsIX. Y CTPOHCTBO BopomnpoBona. Pewienue 3a0auw ¢ mexnuveckum
CO0epIHCanuem ¢ UCNONb306AHUEM BbICOKUX OABIEHUIL 8 JHCUOKOCHMU U 2a3e. SHAKOMCMEO ¢
npogccuamu mpancnopmuposku Hedpmu u 2asa.

Atmocdepa 3emnu u armochepHoe nasienue. [IpHUMHBI CylIeCTBOBAHHMS BO3AYLIHOM
obonouku 3emnu. OnbiT Toppuuennu. M3mepenue atmocdepHoro nasneHusi. Memeoponiozus,
3HAKOMCHBO ¢ npogheccueilt memeopo/io2a. 3aBUCUMOCTb aTMOC(HEPHOro AaBJEHHUSI OT BbICOTHI
Haa ypoBHeM wmops. IIpubGopel anst usmepenus atMmochepHoro naeneHusi. Peuwtenue 3adau c
MeXHUYECKUM COOepIHCAHUEM HA amMocheproe Oaslenue U e2o umepeHue.

JleficTBUE )KUOKOCTU U ra3a Ha MOrpy’€HHoe B HUX Teso. BriTankuparomas (apxumenona)
cuna. 3akoH Apxumena. YcCJIOBHE BO3HUKHOBEHHS BbITAJKUBAKOUIEH (apXHUMENOBOM) CHJIBI,
nonrekanue. [lnasanue ten. Pewenue 3a0au ¢ mexnuuecKum cooepicanuem Ha oeiicmeue cu
Apxumeoa u ycnoeus niaganua mejl. BoznyxonnaBaHue.

lemoncmpayuu.

3aBHCUMOCTb aBJICHUS ra3a OT TeMIIepPaTyphl.

Ilepenaya naBneHuUs ) KUAKOCTBIO U Fa30M.

Coobwarormuecs: CoCyasl.

I'mppaBnnyeckuii npecc.

[IposiBneHue nencTBUs aTMOCHEPHOro NaBIEHHS.

Cudon.

3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI OT 00BbEMA MOTPYKEHHON B KUAKOCTb YaCTH Teja U
MJIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbl BECY BHITECHEHHOM )KUAKOCTH.

YcnoBue njaBaHus TeN: TUIABAaHUE UJIH MOTPY>KEHHE TeT B 3aBUCUMOCTH OT COOTHOLLEHHUSI
NJIOTHOCTEN TeNa U AKUIAKOCTHU.

Jabopamopusie pabomsl u onvimel.

HccnenoBaHue 3aBUCMMOCTH Beca TeJla B BOJE OT 00bEMA MOrPyKEHHON B )KUIKOCTh YaCTH
Tea.

OnpeneneHye BbITAJKUBAIOLIEH CHIIbL, NEHCTBYIOLIENH Ha TeJO, MOrPyKEHHOE B XKHUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLLIENH CUJIbI, IE€HCTBYIOIIEN HA TEJO B AKUIAKOCTH, OT
Macchl Tena.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb BbITAJIKMBAIOLIEH CUJIb], AEHCTBYIOLIENH Ha TEJIO
B XKHJIKOCTH, OT 0OBEMa MOTrPYyKEHHON B )KUJKOCTb YaCTH TeJIa U OT INIOTHOCTH >KUIKOCTH.

Koncmpyuposanue apeomempa uiu KoHcmpyuposanue J/100KU U oOnpeoeileHue eé
2py30n00bEMHOCI.

Pazgen S. PaGoTa u MomiHOCTBL. DHeprusi.

Mexanuyeckas padboTa AJist CHJI, HAalIPaBJICHHBIX BJIOJIb JIMHUU NepeMelleHusi. MOIHOCTb.
Pewenue 3a0au ¢ mexHuueckum coo0epiucanuem Ha MEXaHu4ecKyio pabomy.



[IpocTble MexaHM3MBbI: pblYar, BOPOT, OJIOK, MOJHUCHACT, HAKJOHHAs IJIOCKOCTb,
HO>KHUYHBIN MexaHu3M. MomeHT cuibl. PaBHOBecue poryara. IlpaBuno momeHnToB. [IpumMenenue
npaBUjia PaBHOBeCUs pbluara k Ojoky. «305i0TOe mMpaBuiio» MexaHuku. Peuwienue 3adau c
MEXHUYECKUM COOEPIHCAHUEM HA NpPUMEHEHUe npocmblx mexanu3me. Koncmpyuposanue
noaucnacmog c 3aoanusimu napamempamu. KIIJI npocteix mMexaHusmoB. Peuwtenue 3adau c
mexHuueckum cooepircanuem Ha pacuem u nymu yeeauvenus KII/] npocmoix mexanusmos.
[IpocThie MexaHU3MbI B ObITY, TEXHUKE, )KUBBIX Opranu3mMax. Koncmpykmop — cozoamens Hoblx
ycmpoiicme u npubopos.

Mexanuueckas 3Heprus. Kunetnueckasi v noreHuuanpHas 3Heprus. [Ipespaiuenue onHOro
BH/1a MEXaHUYECKOH 3HEPrHH B Ipyroi. 3aKOH COXPaHEHHUs U NIPeBpalleH s 3HEPIUH B MEXaHHKE.

Ipakmuueckoe npumenenue (hpuzuueckux 3HAHUIL 8 NOBCEOHEBHOU IHCUZHU.

lemoncmpayuu.

[Ipumephl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomsl u onbvimel.

HccnenoBanue ycnoBui paBHOBECHS pblyara.

Hsmepenne KII/] HakJIOHHON MIIOCKOCTH.

M3yueHune nmpaBuia pbelyara IJist MOJABHXKHOTO M HEMOABHXKHOTO OJIOKOB.

Onpenenenue KIT/I noaBu»XHOro ¥ HEMOABHXKHOTO OJIOKA.

Onpenenenue paboOThbl CHIIBI YIIPYTOCTH MPH MOABEME IPY30B MPH MOMOLIM MOJBHXKHOTO
6noka.

H3yueHue 3axoHa COXpaHEHUs] MEXaHUYECKON SHEpruu.

8 KJIACC

Pa3nen 6. TenJioBble siBJIeHMS.

OcHOBHbIE MTOJIOKEHUST MOJIEKYJIIPHO-KMHETHUECKOH TEOpUH CTPOEHHs BelecTsa. Macca u
pa3mepbl aTOMOB ¥ MoOJjiekyJl. OmnbIThl, MOATBEPHKAAIOILINE OCHOBHBIE MOJOKEHHUST MOJIEKYJSIPHO-
KMHETUYECKOU TEOPHHU.

Monenu TBEPAOro, JKUIKOrO U ra3000pa3HOro cocTosiHui BelnectBa. Kpucramiuueckue u
amopdHble Tena. I paghen — ol mamepuan 011 HO8bIX mexHonocuil. Texnonozuu noiyuenus
UCKYCCHMIBEHHbIX MIMA308. 3HAKOMCMEO ¢ hnpodeccuamu Kpucmaiozpodha, zemmonoza,
crneyuaiucma no npouzeoocmey kKpucmaios. OObSCHEHHE CBOICTB ra3oB, XXHUAKOCTEH H
TBEPABIX TEJ HAa OCHOBE MOJOXEHUN MOJEKYJISPHO-KMHETUUECKOH Teopuu. IloBepxHOCTHOE
HaTsDKEHUE, CMauMBaHUE, KalWUIsIpHble sBleHMs. TernoBoe pacllMpeHHe U CXKaTue.
3aBUCUMOCTb JAaBleHHsI rasa oT 0o0béma, Temnepatypbl. Peutenue 3adau ¢ mexnuueckum
COO0epIHCanuem Ha yuem meni08020 PACUIUPEHUA U CHCAMUA 8 MEXHUKE U Dblmy.

Temnepatypa. CBsi3b TemmnepaTypbl CO CpeAHeill KMHETHYECKOH 3Heprueil TenjaoBOro
JOBHKEHHUs yacTull. TemneparypHble LIKaIbI.

BuyTpennsis sHeprusi. CrnocoObl M3MEHEHHsl BHYTPEHHEH J>HEeprud: Teruionepenada H
coBeplueHre padoThl. Buael Tennonepenayu: TemIONpOBOIHOCTb, KOHBEKLIUS, H3TyueHHe. Buabl
TEIUIoNepeayu B NpUpoae U TexHuke. HeoOpaTMMOCTh TEIIOBBIX MPOLIECCOB.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTb BelecTBa. TermaooOMeH U TEroBOe
paBHOBecue. 3akoH HproToHa-PuxmaHna. YpaBHeHue teruioBoro OanaHca. Pewenue 3adau c
MEXHUYECKUM COOePIHCAHUEM NPU HAZPEBAHUU U OCMbLBAHUN Mel.
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[InaBneHue U OTBepAEBaHHWE KPUCTAIIMUYECKUX BELIECTB. Y €JbHasl TEIoTa IJIaBJIeHMUs.
[Tapoobpa3oBanue u konaencauus. Mcnapenue. Kunenue. Y nenpHas Tenjaora napooOpasoBaHuUsl.
3aBUCUMOCTb TEMIIEpPaTypbl KHUIEHUSI OT aTMochepHOro naejeHus. HacwllieHHBIH U
HEHACBILEeHHbIN nap. BnaxxHoctes Bo3nyxa. Peutenue 3a0au ¢ mexnuueckum cooeprcanuem Ha
ucnapenue, KOHOEHCauu1o, KUneHue.

DHeprus Tomnauea. Y iebHast TernjaoTa CropaHHusl.

[IpuHuunsl paboOThl TEMJIOBbIX JABUratenei. Pewienue 3a0au ¢ mexHuweckum
cooepircanuem na padbomy meniogsix osuzameieil. KI1J[ rennosoro nsurarens. Peuenue 3a0au
¢ mexuuueckum cooepycanuem Ha KII/] mennogvix oeuzameneii. TenynoBble OBUraTeNd U
3aluTa OKpy»Xarouiei cpenbl. Ternynosble NOTEPU B TEIIOCETAX. SHAKOMCHIBO C NpOPeccUamMu:
UHIICEHEDP-IHEPZeMUK, MENTOMEXHUK, CHEUYUAIUCHM N0 60300HOG/IAEMbIM UCHMOYHUKAM
IHepIuu.

3aKOH COXpaHEeHUsl U MPEeBpaLleH st SHEPTUH B MEXaHUYECKUX U TEIUIOBBIX MPOLECCax.

Hemoncmpayuu.

HaGnroneHue OpOyHOBCKOrO IBUXKEHHUSI.

HaGmronenue nuddysuu.

HabnroneHue siBIEHHII TMOBEPXHOCTHOTO HATSDKEHHs, CMAuMBaHUS M KallWLISIPHBIX
SIBJICHUH.

HabunroieHue TennoBoro paciiupeHust Te.

M3meHeHUe naBieHus ra3a npyu M3MEHEHUH 00bEéMa U HarpeBaHUH WM OXJIAKIEHHH.

[IpaBuna u3MepeHust TeMnepaTypbl.

Buns! Tennonepenauu.

OxnaxaeHue npu COBEPLIEHUH pabOThI.

HarpeBanue npu coBeplLieHHH pabOThl BHEIIHUMH CHJIAMHU.

CpaBHeHHe TEeMIOEMKOCTEN pa3IMYHbIX BEILECTB.

HabnroneHue kuneHus.

HabnroieHue nocTostHCTBa TeMIepaTyphl MPH IIaBJIEHUH.

Monenu TeryoBbIX ABUraTesen.

Jlabopamopnsie pabomol u onvinesl.

OnbIThI MO OOHAPY)KEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO NPUTSIKEHUS.

OnbIThI MO BhIpAlIMBAHUIO KPUCTAJIOB OBAPEHHOM COJIM MJIM caxapa.

H3mepenue TtemmnepaTypbl IMpH IOMOLIM KMIKOCTHOTO TEpPMOMETpa M JaTyuKa
TEMIEPaTyphl.

OnbITh! O HAOJTIOIEHHIO TEIJIOBOTO PACLUIMPEHHSI Fa30B, KUIKOCTEH 1 TBEPIABIX TEJ.

OmnpeneneHue naBjaeHUsl BO3yXa B OAJIJIOHE LUTPHULIA.

HccnenoBaHue 3aBUCMMOCTH JaBJIEHUs] BO3[yXa OT ero o0béMa U TeMrnepaTyphbl.

[IpoBepka rumoTe3bl JHUHEHHOW 3aBUCUMOCTH [UJIMHBI CTOJIOMKA JKHUOKOCTH B
TEPMOMETPHUUECKOH TpyOke OT TeMInepaTypbl.

HabnroneHue u3MeHeHHMss BHYTPEHHEH SHEpruM Teja B pe3ysbTaTe Teruionepenayd U
padOoThI BHEIIHUX CHJI.

HccnenoBaHue siBIeHUs TEMI0OOMEHa NMPH CMEIIMBAHUH XOJOJHON U ropsiueii BOABI.

OnpeneneHue KOJUYECTBA TEIJIOTHI, MOJTYYEHHOrO BOIOH MPU TEINIOOOMEHE C HarpeThbiM
MeTaJUIMYECKUM LIMJIMHIAPOM.

OnpeneneHurie MOIHOCTH TEIJIOBBLIX MOTephb (3akoH HetoTOHa-PuxmaHa).

11



Onpenenenue ynenbHON TEMIOEMKOCTH BELLECTBA.

Hccnenosanue npolecca HCHapeHusl.

OnpeneneHyue OTHOCUTENBHON BJIaXKHOCTH BO3yXa.

Onpenenenue yaenbHON TEMIOTHI MJ1aBJIE€HUS JIbJA.

Pa3nen 7. JnekTpuyecKHe U MArHUTHDIE SIBJICHUS.

DnexTpusauus Ten. J[Ba poaa anekTpudeckux 3apsanaos. Bzaumoneiicteue 3apsizkeHHbIX Tell.
3akoH KynoHa.

DnexTpuueckoe nose. Hanpsok€HHocTh anexTpuyeckoro noss. [IpuHuun cynepno3uuuu
3JIEKTPUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpuyeckux 3apsiaoB. DJIEMEHTapHbIA 3nekTpudeckuil 3apsia. CtpoeHue
aToMa. 3aKOH COXpaHeHMsl JyeKkTpuueckoro 3apsina. [IpoBOIHMKM, AMAJEKTPUKH U
NONyNnpoBOAHUKU. Peutenue 3a0a4 c mexuuueckum cooepicanuem Ha UCNO/1b306aHIUE CEOLCME
NPOBOOHUKO8, OUIIEKMPUKOS8 U NOTYNPOBOOHUKOB.

DNeKTpUUeCKUd TOK. YCIOBHUSl CYyLIECTBOBAHUS JJIEKTPUYECKOro TOKa. MCTOYHMKH
NOCTOSIHHOrO TOka. JIefCTBUSI 3JEKTPUYECKOro TOoka (TErUIOoBOE, XMMHUYECKOE€, MarHUTHOE).
DNEeKTPUUECKUH TOK B MeTaJUIax, )KUIKOCTSX U razax.

OnexTpuueckas uenb. Cuna Toka. DIEeKTpUUecKkoe HanpspkeHue. AMIepMeTp U BOJIBTMETP
B LIENHU NMOCTOSIHHOro Toka. ConpoTHUBIEHHE MPOBOAHHUKA. Y A€NbHOE CONMPOTUBIIEHHE BELLECTBA.
3axoH OMa 11 yuactka uenu. Peutenue 3a0au c mexnuueckum cooepiyucanuem Ha npuMeHenue
3akona Oma Ona yuwacmka uyenu. IlocnenoBarenbHOe U MapajulelbHOE COEAMHEHHE
npoBogHUKOB. DJIC B uenu noctostHHOro Toka. 3akon Oma nyist nonHo# uenu. Pewenue 3a0au ¢
mexHuyeckum cooepiyucanuem Ha npumenenue 3akona Oma 0aa noaunou yenu. IlpaBuna
Kupxroda. Pacuér mnpoctbix snexTpuueckux ueneil. Peuwenue 3adau ¢ mexHuueckum
cooepiicanuem Ha npumenenue 3akonos Kupxzoga. Henvuelinble 371€MEHTBL

PaboTa 1 MOIIHOCTB 3JeKTpUUECKOro Toka. 3akoH Jlkoynsi-JIeHna. DaekTpuuecKkue Lenu u
NOTPEOUTENH 3JIEKTPUUECKON SHEPruH B ObITYy. J0bACHEHUE U RPUHUUR OeliCMEUL 0OMAUIHUX
IIEKMPOHAZPECAMENbHBIX HPUOOPOS. 3HAKOMCIEO ¢ npogeccuamu: UHICCHEP-IIEKMPUK,
NEKMPOHU{UK, PA3padomuuk mukpocxem. Koporkoe 3aMbIKaHUE.

ITocTostHHBIE MarHuThl. B3auMopencTBHE NOCTOSHHBIX MAarHUTOB. MarHnutHoe mnosne.
MarnuTtHOe noJie 3eMJIu U ero 3HaueHue 11 xku3Hu Ha 3emute. OnbIT JpcTena. MarHutHoe nose
anekrpudyeckoro Toka. Onbir Amnepa. IlpumeHeHHe 31€KTpOMarHMTOB B TexHHKe. JlelicTBue
MarHUTHOrO MOJIi Ha NMPOBOAHUK ¢ TokoM. Cuna Ammepa U omnpenesieHue €€ HamnpaBleHUs.
Inekmpoosuzameny  nocmoannozo moka. Hcnonv3oeanue  3nekmpoosuzameneii 8
mexHuyeckux ycmpoiicmeax u Ha mpanchopme. Peuwenue 3adau ¢ mexnuueckum
cooepicanuem Ha UCNOIbXO8AHUE MAZHUMHbBIX A6IEHUIL.

Oneiter Papanest.  SIBneHue  anekTpomMarHuTHoW  uHAykuuu. IlpaBuno  JleHua.
OnextporeHepatop. Peutenue 3a0ay ¢ mexHuHeCKUM COOEPIHCAHUEM HA NPUMEHEHUE
anekmpozenepamopog. CriocoObl NONYUYEHHUs IJIEKTPUUECKON SHEPTUU. IIeKmpoCmaHyuu Ha
60300H06/1aeMbIX ucmoyunuka snepzuu. Ilpoonemor xkonozuu. Tonnusnvie rnemenmst u
INEKMPOMOOUIU. 3HAKOMCMEO ¢ npogeccueit 3K0/102a. AbMEPHAMUEHbIE UCHOYHUKU
IHepeuu. Inepeocoepezaroujie mexuoiozuu.

emoncmpayuu.

DneKTpu3anus Te.

JIBa pona 3eKTpUYECKUX 3aps0B U B3aUMOJEHCTBHE 3aPSKEHHBIX Tell.
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Y CTpONCTBO U AENCTBUE 3JIEKTPOCKOIA.

DneKTpocTaTHyeckas HHAYKLIHSL.

3aKOH COXpaHEeHUs JIEKTPUUECKUX 3apsI0B.

MonenupoBaH1e CUJIOBBIX JIMHUHA 3JIEKTPUYECKOT0 MOJIsI ¢ MOMOILBI OYMaXKHbIX CYJITAHOB.

[IpOBOAHMKH U TUAJIEKTPUKH.

M cTOUHNKH MOCTOSTHHOTO TOKA.

JIefCTBUS 3EKTPUYECKOrO TOKA.

DNEKTPUUECKUH TOK B )KUIKOCTH.

["a30BbIi1 pa3psa.

H3mepeHue cuibl Toka aMIepMeTPOM.

H3mepeHue 31eKTPUUECKOro Hanps>KEHUs! BOJIBTMETPOM.

Peocrat u MarazuH conpoTHBJIEHUH.

B3auMopeicTBue MOCTOSTHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOXHOCTH pa3/iesIeHus MOJI0COB MarHuTa.

MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.

OneiT Opcrena.

MaruurHoe nose Toka. DJIeKTPOMAarHurT.

JleficTBHe€ MarHUTHOTO NOJIsA Ha MPOBOJHUK C TOKOM.

DneKTpOoABUraTeb NOCTOSTHHOIO TOKa.

Onbiter Papanes.

DneKTporeHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopusie pabomst u onsimel.

OnbITh! IO HAOJTIONEHHIO 3JIEKTPU3ALMH TEJI MPU CONPUKOCHOBEHUH U MHIYKLIMEH.

HccnenoBanue neiCTBUS 3JIEKTPUUECKOrO MO HA MPOBOJHUKU U AUBJEKTPUKH.

COopka 1 UCIIBITAHHE 3JIEKTPUYECKOH LIENU NOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, NTPOTEKAOIEro Yepe3 Pe3UCTOp, OT HaNpPsHKEHUs
Ha pe3UCTOpe U CONPOTHUBJIEHUS] PE3UCTOpA.

OnbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUUECKOrO COMPOTHBIIEHUs NMPOBOJHHKA
OT €ro AJIMHBL, MJIOLIaIH NONEePeUyHOro CeUeHUsl 1 MaTepuana.

OnpeneneHue yaenbHOro CONMPOTUBIIEHUS TPOBOAHUKA.

IIpoBepka npaBuia CIOXXEHUs HANpsDKEHUH NMPH MOCIEA0BaTEIbHOM COENMHEHUU IBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiia Ast CUIIbI TOKA MPH NMapaiesbHOM COEAUHEHUH PE3UCTOPOB.

Onpenenenue IJC 1 BHyTPEHHErO CONMPOTHUBJIEHUS] HCTOUHHUKA TOKA.

ITposepka mpasui Kupxroda.

IIpoBepka BbInoaHeHUs 3akoHa OMa 111 OJIHOH Lieny.

H3yueHue BONIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JIEMEHTOB (JIaMITbl HAKAJIUBAHUS
WJIM MOJYITPOBOAHUKOBOIO JUO/A).

Onpenenenue paboOThI JEKTPUYECKOTrO TOKA, HIYLIETO Yepe3 Pe3UCTOpP.

OnpeneneHyue MOLHOCTH 3JIEKTPUUYECKOrO TOKA, BbIIEISIEMON Ha pe3ucTope.

Onpenenenue KIIJI Harpesarens.

HccnenoBaHne MarHUTHOrO B3aUMOJENCTBUS TOCTOSIHHBIX MarHUTOB.

M3yueHre MarHUTHOTO MOJIsI TOCTOSIHHBIX MAarHUTOB NPU UX OOBbEOMHEHUH U Pa3/IeJIeHUH.

HccnenoBanue neiicTBus 31€KTPUYECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.
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OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJAEHCTBUS KATYIIKH C TOKOM H
MarHuTa OT CHJIbl M HAIpPaBJEHHUS TOKA B KATYLIKE U OT HaJIU4Us (OTCYTCTBHUS) CEPACUHHMKA B
KaTyLIKe.

HN3yueHue aelCcTBUS MArHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM.

KoHcTpyupoBaHue 1 u3ydeHue padboThl 3J1€KTPOIBUTATENS.

Hsmepenne KIIJ[ anekTpoaBurateabHON yCTAHOBKHU.

OnbIThl MO HCCAENOBAHUIO SIBJICHHUS 3JIGKTPOMArHUTHON HWHAYKLUUHU. HCCIENOBaHHE
M3MEHEHUI 3HaUCHUS U HAIMpPaBJICHUS] UHOYKLIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. MexaHnuyeckue siBJeHHSsI.

Mexanuueckoe nBuxeHue. MarepuanbHass Touka. CriocoObl ONMUCAHUST MEXaHHMYECKOIro
IOBUXKEHUs: TaONM4HbIN, rpadudeckuii, aHanutuueckuil. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXaHUYECKOrO JBUXKEHUSI.

BexTopHble BEIMUMHBI, OMEpallMd C BEKTOpPaMH, MNPOEKLUH BekTopa. Paaunyc-BexkTop
MaTepHaNbHON TOYKH, MepeMelleHHe Ha MIOCKOCTH. PaBHOMepHOE NpSIMOJIMHENHOE BH)KEHHE.
HepaBHoMepHoe mnpsimonuHeiiHoe aBmkeHue. CpenHsisi U MIHOBEHHas CKOpPOCTb Tejna IpH
HEpaBHOMEPHOM JIBHXKEHUH.

YckopeHnue. PaBHOYCKOpeHHOE TMpsIMOJIMHEHHOE [BHM)KE€HHE. YCKOpeHHEe CBOOOAHOro
naneHus. OneiTel ["anumes.

I'paduueckas MHTEpNpeTaLUsl YCKOPEHUS, CKOPOCTH, NMPOHAEHHOrO MyTH U MepeMeLLeHUs
11 IPSIMOJIMHENHOTO JIBUIKEHMUSI.

JiBiokeHue Tesa, OpOLIEHHOTrO MOA YIJIOM K rOpu3oHTy. Peutenue 3a0au ¢ mexnuveckum
cooepircanuem Ha nadenue meJl ¢ yCKopenuem c60000H020 nadenus, 6a11cmKa. 3HAKOMCHIBO
¢ npogheccueii 60eHHbLIL OALIUCMK, CREYUATUCH RO OATIUCMUYECKOI IKCnEpmu3e.

JIBU>KEHUE MO OKPYXHOCTU. JIMHeiHast CKOPOCTh, yIrioBasi CKOPOCTb, MEPUOL U 4acTOTa
oOpallleHusi NMpH PaBHOMEPHOM [BMXKEHHMM MO OKPY>XHOCTH. CKOpPOCTb U YCKOpEHHE TIpH
IOBUXXEHHUU MO OKPYXHOCTH. Peutenue 3a0au ¢ mexuuueckum cooepiycanuem npu OBUNCCHUU
meJjl no OKpyJscHoCcmu.

BexTop cunel. PaBHOnEHCTBYIOIIAs CHIA.

Ilepsbiit 3akoH HbroToHa. Bropoi 3axkon Hetorona. Tperuit 3akon Herotona. Ilpunuun
CYINepro3ULHH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CUja TPEHHUS! CKOJIbXXEHUs, CUJIa TPEHUs
NOKOs, Apyrue Buabl TpeHusi. KoadduumeHnt tpenus.

JIBU>KE€HUE Tel MO OKPY>KHOCTU MOA NEHCTBUEM HECKOJNbKUX cull. Peuwtenue 3aoau c
MEXHUUECKUM COOEPHCAHUEM NPU OBUNCEHUU mMel N0 OKPYHCHOCHU hOO Oelicmeuem
HECKOIbKUX CUL.

3axoH bepuHynnu u noabémHas cuna kpbuia. (ospemenmnsie 1emameibHble AnnApameol,
cyoa Ha NOOBOOHBIX KPbLIbAX, AHMUKPHLIO0 HA CKOPOCMHbBIX ABHOMOOUIAX.

Cuna TsXKecTH M 3aKOH BCEMUPHOTO TAroTeHus. J[BH>keHHe Te BOKPYT I'PaBUTALIMOHHOIO
ueHTpa (B ToM uucie raHeT Bokpyr ConHua). [lepBas kocMuueckast ckopocts. HeBecoMocTs u
neperpy3ku. Peuienue 3a0au ¢ mexnuueckum cooepicanuem HaA y4em HeEEecOMOCHU U
nepezpy3ox.
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PaBHOBecue MatepuanbHON TOYKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBeCHe TBEPAOro Tena
C 3aKperuiéHHOW ocCblo BpaiueHus. MowmeHT cuibl. Llentp Tsbxkectu. Pewenue 3adau ¢
MeXHUYEeCKUM COOepyHCcanHueM HA NPUMEHEHUE YCI06UIl DPABHOBECUA HMEEPO0Z0 menda.
3nakomcmeo ¢ npogeccuamu:  UHIHCEHEP-RPOEKMUPOSUIUK, UHICCHEP-KOHCMPYKMOP,
apxumexkmop.

Umnynsc Ttena. HM3meHenue wumnynbca. Mmnynbc cuabl. Yopyroe U Heynpyroe
B3aUMOJENHCTBHE. 3aKOHbl M3MEHEHHMs] M COXpaHEHUs HMIyJibca. PeakTHBHOE IBHXKEHUE.
Peuienue 3a0au c mexuuueckum cooepricanuem Ha 3aKOHbl PEAKMUEHO20 O8UICEHUSL.

MexaHnueckasi paboTa U MOIIHOCTb. PaboTta cun TspkecTH, ynpyroctH, TpeHus. CBsi3b
sHepruu U padotbl. [loTeHUManbHas 3HEpPrus Tena, MOAHSATOrO HAaA TMOBEPXHOCTHIO 3E€MIIH.
IToreHunanpHas 3Heprus cxxatoi npyxuHel. Kuneruueckas sneprus. Teopema 0 KMHETUYECKOMN
SHepruu. 3aKOH H3MEHEHHUs M COXpaHeHUs MexaHU4deckol sHepruu. Peuwtenue 3aoau c
MeXHUYECKUM COOEPIHCARUEM HA UCNOb306AHUE 3AKOHA UZMEHEHUA U COXPAHEHUA IHEPZUU.

Hemoncmpayuu.

HabnroneHue MexaHM4ecKoro ABMXKEHHSI TeJla OTHOCUTENIbHO Pa3HbIX TeJl OTCUETA.

CpaBHeHMe nyTeil U TPaeKTOPHIl IBHKEHHUSI OMHOTO U TOTO K€ TeJla OTHOCUTENIbHO Pa3HbIX
TEJI OTCUETA.

H3mepenne ckopoCTH U YCKOPEHHUsI NPSIMOJUHENHOTO ABUXKEHHUS.

HccnenoBanne npu3HaKOB paBHOYCKOPEHHOIO JIBUXKEHMUSI.

HabnroneHue nBUKEHHUS Tesa 0 OKPY>KHOCTH.

HabnroneHue MexaHU4yeckuX sIBIEHU, NPOUCXOASIIUX B cucTeMe oTcuéra « Tenexkay npu
€€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTENIbHO KaOMHeTa PU3UKH.

HaGnroneHue paBHOBecus Tej, CBOOONHOrO maneHusi, KojeOaHUs MasTHUKA B
MHEPLMAJIBHBIX CUCTEMAX KaK MOATBEPKAECHHUE MPUHLMIIA OTHOCUTEIBHOCTH.

3aBHCHUMOCTb YCKOPEHHUs Tejla OT €ro Macchl U AEHCTBYIOLIEH Ha HEro CUJIbL.

HabnroneHue paBeHCTBa CHII IPU B3aUMOJEHCTBUU TEJ.

H3meHeHue Beca Tena Npu yCKOPEHHOM JIBHXKEHUH.

Ilepenaua umnysbca Npu B3aUMOACUCTBUH TEJL.

IIpeoOpazoBaHus 3HEPrUU NPU B3aUMOAEHCTBUHU TeEl.

CoxpaHeHune uMIyJsbca Npu aOCOMOTHO HEYNPYroM B3aUMOIEHCTBUH.

CoxpaHeHne UMIyJibca NPHU YIPYroM B3aUMOAEHCTBHH.

HabnroneHue peakTHBHOTO IBHXKEHHUSI.

CoxpaHeHue SHepruu Npu CBOOOAHOM MaJAEHUH.

CoxpaHeHue SHepruu Npy ABMXKEHUHU TeJa Mo AeHCTBUEM MPYKHUHBL.

Jlabopamopusie pabomosl u onsimol.

KoHcTpynpoBaHue TpakTa sl pa3roHa U JajbHEHIIero pABHOMEPHOIO IBMXKEHUs IIapuKa
WA TEJIEKKH.

OnpeneneHue cpenHed CKOPOCTH CKOJbXEHMs Opycka MM ABM)KEHMs LIapUka IO
HAKJIOHHOW MJIOCKOCTH.

OnpeneneHue yCKOpEHUs Tena MpPU PABHOYCKOPEHHOM [IBMJKEHHMM IO HAaKJIOHHOM
MJIOCKOCTH.

HccnenoBaHne 3aBUCMMOCTH NMYyTH OT BPEMEHM NPU PABHOYCKOPEHHOM IBHMXXEHUHU Oe3
HavyajbHON CKOPOCTH.
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[TpoBepka rumoTesbl: €CU NPU PAaBHOYCKOPEHHOM JBMKEHMM 0€3 HauyaJbHOH CKOPOCTH
MyTH OTHOCSTCS KaK psil HEYETHBIX YHMCENl, TO BpeMEHa OJJUHAKOBBL.

HccnenoBaHue ABMKEHUs Tea, OPOLIEHHOrO MO YIJIOM K TOPU30HTY.

HccnenoBaHue 3aBUCMMOCTH CHIIbI TPEHHUS CKOJIBXKEHHS OT CHJIbI HOPMAJIBHOIO TaBJIEHUS.

Onpenenenue k03P PULHEHTA TPEHUS CKOJIbXKEHMUSI.

OrnpeneneHue KECTKOCTH MPYKUHBI,

HccnenoBanue 3aBUCHMMOCTH CHJIbI YIIPYTOCTH, BO3HMKAIOULIEH B MpYXUHE, OT CTENeHU
neopMaluu Npy>KUHBL

Onpenenenue paboOTbl CHUJIBI  TPEHUS TPU PABHOMEPHOM IBHXKEHUH Tela 10
rOpPU30HTAJIbHON NOBEPXHOCTH.

Onpenenenue pabOTbl CHUABI YOPYTOCTH MNpPU MOABEME TIpy3a C HCIOJB30BAHHUEM
HEMNOJBHKHOIO U MOJBUXHOIO OJIOKOB.

Paznen 9. MexaHuyeckue KoJieOaHHsI U BOJIHbDI.

KonebarenbHoe neuxeHue. OCHOBHbBIE XapaKTEPUCTHKH KOneOaHWN: NEepHOid, 4acToTa,
amruiutyna. 'apmMoHudeckue konebaHus. 3aTyxarouue kojnedanus. BbIHyKIeHHbIE KOneOaHus.
Pe3onaHc. Peuenue 3a0au ¢ mexHuieckum cooepicanuem Ha UCHO1b306aAHUE PE3OHAHCA UTH
€20 yCmpaneHus.

Marematuueckuil ¥ Npy>XUHHBIA MasTHUKU. [IpeBpaliieHne sHepruu npu konaedaTreabHOM
IBUXKEHHH.

Mexanuueckue BoaHbl IlponmonbHble U mnomnepeuHble BOJMHbI. CBOHCTBA MEXaHHYECKHX
BOJH: HHTepdepeHuuss U audpaxkuuss. JlIMHA BOJHBI M CKOPOCTb €€ pacrnpOCTPaHEHUs.
MexaHu4eckue BOJHBI B TBEPIOM Tese, CEHCMUUYECKHE BOJIHBIL.

3Byk. PacnpocTpaHeHue 1 oTpaxkeHue 3Byka. [ pOMKOCTb 3ByKa U BbicOTa TOHA. Pe3oHaHc B
akyctuke. Peuenue 3a0a4 ¢ mexHu4eckum coOepyHCaHUeM HA UCHOb306aHUE 36YKOB020
pe3onanca. VHdpasByk u yibTpasByk. Hcnoav3oeanue yiompazeyka 6 CO8peMEHHbIX
mexnonozuax. Yaiempaszeyk 6 meouyune. 3HAKoMcmeo ¢ npoheccueit 8paia y,1bmpazeyKo6oil
OUAZHOCMUKU.

Hemoncmpayuu.

HaGnroneHue xonebanuii Ten noa AeHCTBUEM CHIIbI TSPKECTH U CHJIbI YIIPYTOCTH.

HabnroneHnue xonebanuil rpy3a Ha HUTH U Ha NIPY>KUHE.

HabnroneHue BbIHYXIEHHBIX KoJieOaHHii U pe30HaHca.

PacripocTpaneHue npoAoabHBIX U NMONEPEYHbIX BOJIH (Ha MOJENH).

Habnronenue unrepdepeHuny 1 qudpakLuy BOJIH Ha TOBEPXHOCTH BOJIBI.

HabnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKUH PE30HAHC.

Jlabopamopnsie pabomosl u onbinel.

OnpeneneHue 4acToThl M Nepyuosa KoneOaHU MaTeMaTHYeCKOro MassTHUKA.

OnpeneneHue 4acToOThl U nepyuosa KoneOaHUi Npy>KUHHOTO MasiTHUKA.

HccnenoBaHe 3aBUCUMOCTH MepHOAa KoneOaHui rpy3a Ha HUTH OT JUTMHbI HUTH.

HccnenoBaHye 3aBUCUMOCTH Nepuoa kojedaHHi MPYKUHHOTO MasiTHUKA OT MacChl rpy3a.

[TpoBepka HE3aBUCUMOCTHU MepHoAa KonebaHui rpy3a, MOABELIEHHOIO K JIEHTE, OT MacChl
rpysa.

OnbIThI, IEMOHCTPUPYIOLIHNE 3aBUCUMOCTb NepHosa KoJeOaHUui NPYKMHHOTO MasiTHUKA OT
Macchl Ipy3a U XECTKOCTU MPYKUHBIL.
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H3mepeHue yCckopeHHst CBOOOIHOTO MaICHUSI.

Pazgen 10. DiieKTpoMarHuTHoe noJie M 3JIeKTPOMArHUTHbIE BOJIHbDI.

DNEeKTPOMarHUTHOE IoJie. DJIeKTPOMAarHUTHble BOJHBL. (CBONCTBA 3JEKTPOMArHUTHBIX
BojH. Illkanma 3J1eKTpOMarHUTHBIX BONH. Hcnonv3oeanue 31eKmpoMAZHUMHBIX 60IH O/1A
comoegoit céasu. Paouonokayua. Kocmuueckan céa3b. 3Hakomcmeo ¢ npoeccuamu: unitcenep
RO PAOUOHABU2AUUU, PAOUOIOKAUUN U CBA3U, UHIHCEHED NO CNYMHUKOBHIM KOMMYHUKAUUAM.

DnekTpoMarHuTHas mpupoma cBera. CkopocTb cBeTa. BonHOBbIE CBOICTBA CBeTa:
uHTepdepeHus u AudpaKius.

lemoncmpayuu.

CBo¥icTBa 3JIEKTPOMAarHUTHBIX BOJIH.

HHrepdepenuus u nudpakuus ceera.

Jlabopamopusie pabomsl u onvimsl.

H3yueHue CBONCTB 3J1€KTPOMAarHUTHBIX BOJH C MOMOLIBKO MOOUIIBHOIO TesnedoHa.

[IpoBeneHue ONMbITOB MO HAOMIOAeHUIO UHTEp(epeHny U MU PAKLIUU CBETA.

Pazgen 11. CBeToBblIe sIBJICHHUSI.

JlyueBass Mogenb cBera M reomerpuyeckass ontuka. Mcrounuku csera. IIpsmonuneiinoe
pacnpocTtpaHeHue csera. 3armenusi Connua u Jlynsl. Otpaxenue cera. [1nockoe 3epkano. 3aKoH
oTpaxkeHus ceeta. [locTpoenue n3o0paxeHUui, CPOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue ceera. 3akoH mpenomieHust cBera. IlonHoe orpaxenue cBera. Peuwienue
3a0a4 ¢ MEXHUHECKUM COOEPIHCAHUEM C UCHOb308AHUEM NOJIHO20 OMPANCEHUA CEemd.
Hcnonvzoeanue noinozo ompasxceHus 6 OnmMu4ecKUx c6emosooax, OnmoBoJ10KOHHAA C6A3b.
Cogpemennsie cpedcmea cea3u U UX npuMeHeHue. SHAKOMUMBO ¢ nPodheccuamu: UHiICEHeD
BOJIC, unscenep-monmasxicnuxk  BOJIC, mexHUK-MOHMANCHUK 80/10KOHHO-ONMUYECKUX
JIUHUIL CEA3U.

Jlunza, xom nyuedr B nunH3e. Dopmyna ToHkoW JuH3bL [locTpoeHue u300pakeHUI,
cOPMHPOBAHHBIX TOHKOH JIMH30#. OnTHueckass cucrema QoToanmnapara, MHKPOCKOMa U
teneckona. [Ilpunyun Oeilicmeus oOnmu4eckux npudopos (MUKPOCKORn, MeecKon,
¢omoannapam). I na3, kak onTuyeckasi CUCTeMa. BIM30pyKOCTh U aNbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CriojkeHHe CeKTpabHbIX L[BETOB.
Jucnepcus csera.

lemoncmpayuu.

IIpsiMonMHENHOE pacpOCTPAHEHUE CBETA.

OTtpaxxeHue caera.

[Tony4yeHue n300pakeHUH B TIIOCKOM 3epKalle.

IIpenomnenue ceera.

OnTHueckHii CBETOBO.

Xon nydel B coOMparoLiei JuH3e.

Xon nyyei B pacCeUBaNOLIeH JIMH3E.

[Tony4yenue n300pa>keHHi C MOMOLIBIO JIMH3.

[TpuHuun neiictBus gporoanmnapara, MUKPOCKONA U TEJIECKOIA.

Mopnensb rnasa.

Paznoxenue 6enoro ceera B CIeKTp.

[Tonyuyenue 6e0ro cBeTa NpU CI0XXEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopusie pabomsl u onbvimel.
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HccnenoBanue 3aBUCMMOCTH YIJjla OTPaXK€HHUsI CBETOBOTIO Jlyya OT yrjia NajeHus.

H3yueHne cBOICTB N300paXKeHHs B IUIOCKOM 3epKaie.

HccnenoBanue 3aBUCUMOCTH YIja NpPeJOMJIEHHUs] OT yIjla MaJeHUs CBETOBOro Jyda Ha
rpaHULIe «BO3AYX—CTEKIION.

[TonyueHue uzoOpaxkeHUii ¢ MOMOLIbIO COOMPAIOLIEH JIUH3bI.

Onpenenenue GOKyCHOro pacCTOSIHUSI U ONTHYECKOH CUJIbI COOMpArOIel IMH3BL.

OnbITHI IO Pa3OKEHHUIO OEJIOro CBETA B CHIEKTP.

OnbITHI MO BOCOPUSTHIO L[BETA NPEAMETOB ITPHU UX HAOJIIOIEHUH Yepe3 LIBETOBbIE (DUIIBTPHI.

Pazgen 12. KBanToBble siBJICHHSI.

Onbitel Pesepdopna u nnaHerapHas moaens atoma. Mozaens atoma bopa. Mcnyckanue u
norjoleHue ceera aroMoM. KBaHTbl. JIMHe4aTble CIEKTPHI.

PanuoaktuBHoCcTh. Anbda-, Oera- W ramma-usnydeHus. CTpoeHHE aTOMHOroO sipa.
Hyknonnas Mopnenp atoMHoro sigpa. HM3oronbl. PanuoaxtuBHble npesBpauieHus. I[lepuon
nojlypacnaja aToMHbIX sifep. Jeiicmeue paouoakmuHbix u3/iy4eHuil Ha JHCUEble OPeaAHUIMBL.
3amuma om paouoakmuenoco usiyuenusn. Ilpumenenue usiyuenun 6 MeOUUUHCKOUL
ouaznocmuke.  3HAKOMCHIBO ¢  npogheccuamu  8pay-paouonoz,  paouomepanesm,
penmzeHnonabopanm.

SnepHble peakuuU. 3aKOHbI COXPAHEHHUs 3apsiIOBOIO U MacCOBOI'O UHCEN. DHEPrusi CBsI3U
aToMHbIX sifiep. CBsA3b Macchl U 3Hepruu. Peakuuu cuHtesa u aenexus sinep. McTouHUKY S3HEpruu
Connua u 3B€3n. Adepnasa snepzemuka. IKonozuueckue npoodemovl A0EPHON IHEPZEMUKU.
3naxkomcmeo ¢ npoeccuamu a0epHoil IHEPZeMUKU.

Hemoncmpayuu.

CrieKkTphl U3JIyU€HHUs U MOJIOLIEHHUS.

CriekTphl pa3auyHbIX ra30B.

CrnexTp BOZOpOAA.

HaGnroneHue TpexkoB B kamepe BunbcoHa.

Pabora cuérunka HOHU3UPYIOIIMX H3TYUYEHHH.

Perucrpanus u3nydeHust NpUPOAHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomol u onvinesl.

HabnroieHue CrlomHbIX U IMHENRYaThIX CIEKTPOB U3JTyUEHHS.

HccnenoBanue TpEKOB: H3MEpPEHHE OSHEPrMM 4YacTHULbI 1O TOPMO3HOMY nyTdH (1o
dororpadusm).

H3mepeHue paniuoakTHBHOrO (poHa.

IHoBTOpHTEILHO-0000IAIOIHI MOYTb.

[ToBTOpUTENBHO-00001IAIOIIMI MOAYJIb TPEIHA3HAYEH AJIsI CHCTeMaTHU3aluy 1 00001IeHHs
NPEIMETHOIO COJIEPKaHHUS U OMNbITA EATENbHOCTH, MPHOOPETEHHOIO NPU U3YUYEHUHU BCEro Kypca
¢u3ukn yrayOJaE€HHOro ypoBHs, a TaKkkKe IJis MOATNOTOBKM K OCHOBHOMY TIOCYIapCTBEHHOMY
3K3aMeHy Mo GHU3HKeE.

B npouecce u3yueHus: JaHHOrO MOAYJISl PEATM3YIOTCS U MOJYyYaroT JajbHelliee pa3BUTHe
yueOHble mOeicTBUS, OOeCrneYMBarOLIMe [OCTHXKEHHE TPEAMETHbIX U  METaNpeIMEeTHbIX
pe3ynbraToB 00yueHHs, (OpMHUPOBAHHE €CTECTBEHHO-HAYYHOH IPAMOTHOCTH: OOBSCHEHHE U
ONHUCaHME SBJIEHUI Ha OCHOBE NMPUMEHEHHs] PU3NUECKUX 3HAHU, UCCIIeNOBaTENbCKUE NeHCTBUS
(BBIOBMXKEHHME THIOTE3, MOCTAHOBKA LENW W IUIAHWPOBAHWE WCCIENOBAHUS, aHANIU3 NAHHBIX W
MOJIy4YeHWEe BbIBOJIOB).
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[IpennoururenbHOi  (POpPMOII OCBOGHHST MOAYJISL SIBISIETCS MPAaKTUKYM, NpOrpaMma
KOTOPOTO BKJIFOYAET:

peLIeHHe 3a1a4, OTHOCSLIMXCS K Pa3JIMYHBIM pa3fesiaM U TeMaM Kypca GU3UKH, B TOM YUCIIE
3a/1a4, MHTErPUPYIOLIUX COEP’KaHHUE Pa3HbIX pa3/elioB,;

BBIMIOJIHEHHE JTAOOPAaTOPHBIX PabOT U OMBITOB (BKJIOUYasi pabOThI U OMBITHI U3 MEPEYHel K
pa3zenam Kypca) B YCJIOBUSIX CaMOCTOSITENIbHOTO MMJIaHUPOBAHHUS NMPOBENEHHUS HCCIENO0BaHUS,
BbIOOpA U OOOCHOBAHUSI METO/IA U3MEPEHHSI BEJTHUMH, COOPKH SKCIIEPUMEHTAIbHON YCTAHOBKHY,;

BBIMIOJIHEHHE NPOOJIEMHBIX 3aaHUN PAKTHKO-OPUEHTHPOBAHHOTO XapakTepa (3aaHusl 1o
€CTeCTBEHHO-HAay4YHOH 'PaMOTHOCTH), B TOM YMCJIE 3aJaHUH C MEXIPEAMETHBIM COZIepKaHHEM,

paboOTy Hax TpPYNNOBBIMU WM HWHAMBUAYAJbHBIMH IPOEKTAMH, CBSI3aHHBIMU C
Collep>KaHUEM Kypca PUBHKH.

H3yueHne MnoBTOPUTENBHO-0000LIAIOIEro MOAYJIS MOXKET 3aKaHUYMBATHCS MPOBEAEHUEM
OUArHOCTUYECKOH paboThl 3a Kypc (U3Mku YyriayONéHHOro YpOBHS, BKJHOYAKOLIEH 3aqaHus
Pa3HOro YpOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOJHEHHS JUArHOCTHYECKOH padoThl MOryT
MOKa3bIBaTh CTENEHb TOTOBHOCTH OOYYaIOIMXCsl K OCHOBHOMY IOCYIapCTBEHHOMY 3K3aMEHY IO
¢u3uke, a TaKXKe CBUAETEIbCTBOBaTbH O JOCTUTHYTOM VpPOBHE €CTECTBEHHO-HayYyHOMH
IPaMOTHOCTH.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOT' O OBIIETO OBPA3OBAHUA

Nzyuenne ¢(u3MKkM Ha ypOBHE OCHOBHOro oOwero oOpa3oBaHHMsl HAMpaBJIEHO Ha

IOOCTHIKEHHE JTMYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3YJIbTATOB.
JINUHOCTHBIE PE3YJIBTATDI

B pesynbraTe usydyeHuss (U3MKU HA YpPOBHE OCHOBHOrO oOuiero oOpa3oBaHUS Y
oOyuaroierocst OyayT chOpMUPOBAHBI CIEAYIOLIUE JIUYHOCTHBIE PE3YyJIbTAThl B YACTHU:
e I)nampuomuueckozo 60CHUMAHUA:

NpOsIBIEHHE UHTEPeca K UCTOPHH U COBPEMEHHOMY COCTOSTHHIO POCCHIICKOH (pr3mueckoii
HayKH;

LIEHHOCTHO€ OTHOLIEHHE K JOCTH)KEHHUSIM POCCUICKUX YUEHBIX-(PH3HKOB;
o 2)2parxcoanckozo u 0yxo8HO-HPABCMBEHHO20 60CHUMAHUA:

FOTOBHOCTb K AKTMBHOMY Y4aCTHIO B OOCYIEHUU OOIIECTBEHHO 3HAYMMBIX U 3THYECKUX
npobJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHIKEHH (PU3UKH;

OCO3HaHHE BA)XKHOCTU MOPAJIbHO-3TUYECKUX MPUHLIUIIOB B AESITEIbHOCTH YUEHOTO;
e 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSATHE ICTETUYECKUX KauecTB (PU3NYECKOH HAyKHU: €€ FapMOHHUYHOIO MOCTPOEHHS,
CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH,;
o d)uennocmu HAYYHOZ0 NOZHAHUA:

OCO3HaHME LIEHHOCTH (PU3MUECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTAa MO3HaHUs MHpa,
OCHOBBI Pa3BUTHs TEXHOJIOTUH, BaXKHENIIEN COCTABISAIOLIEN KYNbTYPHI,

OpHEHTalLMsl B NESTEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbIX MpPEACTaBIeHUH 00
OCHOBHbBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI TPUPOJIBI;

pa3BUTHE Hay4YHOM! JTIOO03HATEIBHOCTH, HHTEPECA K UCCIEN0OBATEIbCKON AEATENbHOCTH,;
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pacuiupenie yeroCmHo20 NpeocCmasienuss 0 npoonemax @Qusuku, KAK HAYKU U ee
UCNONBL306AHUS 8 NPOPEeCCUOHANLHONU — OesIMeIbHOCIMU  Yel08eKA 68  PAa3NuyHblX — cghepax
COBPEMEHHOTU HCU3HU,

o 5)popmuposanus Kyibmypsl 300p08bs U IMOYUOHAILHO20 H1A2ONOIYUUA:

OCO3HaHME LIEHHOCTH 6e30MmacHOro o0pasa )KkU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
Ba)XHOCTH NpaBuJl 0€30MacHOro MOBEAEHHUS Ha TPAHCIOPTE, Ha JOPOrax, ¢ 3JEKTPUYECKUM U
TEIJIOBbIM OOOPYJOBAaHUEM B TOMAIHUX YCIOBUSX,

c(OPMUPOBAHHOCTb HaBbIKA pedhJIEKCUH, TPU3HAHHE CBOETO MPaBa Ha OUIMOKY U TAKOTO JKe
npaBa y Ipyroro 4enoBexa,;
®  6)mpy0o6ozo 60CHUMAHUA:

AKTUBHOE y4acTHe B pPElIeHUM MPAKTUYEeCKHUX 3a1a4 (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHu3aLMH, ropona, Kpasi) TEXHOJIOTHYECKOH U COLMANIbHOW HANpaBIEHHOCTH, TPEOYIOLINX B
TOM 4HUCJIe U GUSHUECKUX 3HAHUIA,

UHTepeC K MPaKTUYECKOMY U3yUeHHUIO NMpodeccuii, CBI3aHHbIX ¢ (PU3UKOM;

o 7)IK0/102UYECKO20 80CHUMAHUA:

OpUEHTalMsl Ha NpUMeHeHUe (U3NMYEeCKUX 3HAHWI JUis pelleHus 3aaad B O0JIaCTH
OKpY’KaIoIeH Cpebl, MIAHUPOBAHUS MOCTYMKOB U OLEHKU WX BO3MOXHBIX MOCIEACTBUI IJIs
OKpY>Karolleu cpenbl,

OCO3HAaHME IJI00ANILHOrO XapaKkTepa 3KOJOrHYeCKHX Mpo0ieM U NMyTeH UX peLIeHus,

o  8)adanmayuu K USMEHAIOUUMCA YPCA0BUAM COUYUATLHOI U NPUPOOHOIL CPeObL:
noTpeOHOCTh BO B3aUMOJAEWCTBUM TMPU BBIMOJHEHUHM UCCIEIOBAHUA U MPOEKTOB
(buU3MYECKOI HAMPaBJIEHHOCTH, OTKPBITOCTDb OMbITY U 3HAHUSIM APYTHX,

MOBBILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NeATETbHOCTD;,

notTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHHUH, YMEHUI (HOPMYIHPOBATH UIEH, TOHSITHS,
TUINOTE3bl O PU3NYECKUX OOBEKTAX U SBJICHUSIX,

0CO3HaHME Ae(HULIUTOB COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH B 0071acTH PH3HKY,

IUIAHUPOBAHUE CBOEr0 pa3BUTHUS B MPUOOPETEHUHM HOBBIX (PU3UYECKUX 3HAHUH,
npuobpemente 3HaHUI O Cneyugurke pasnuyHuIX NPOPeccusx, CEA3AHHBIX ¢ PUUKOIL;

CTpeMJIEHHE aHAJU3UPOBATh U BbISBISTH B3AUMOCBSI3U MPUPOIbI, OOLIECTBA U IKOHOMHKH,
B TOM YHCJIE C UCMOJIb30BAHHEM (PU3MUECKUX 3HAHUH,

OLIEHKa CBOMX JEHCTBUI C Y4YETOM BIIMSHUS Ha OKPYXKAKOUIYIO CpPeAy, BO3MOXHBIX
rJ100aIbHBIX MOCIEACTBUH.

METANPEJJMETHBIE PE3YJIBTATDI
B pesynbrate oCBOeHHMs mOporpaMMmbl Mo (U3MKE HAa YPOBHE OCHOBHOIO OOIIErO
oOpazoBaHust y oOyyaromerocss OyayT chopMUpOBaHbI MeTampeaMeTHbIe pPe3YJbTaThl,
BKJIFOUAKOIME [MO3HABATENIbHbIE YHUBEPCAbHbIE YyueOHblE MEHCTBUs, KOMMYHHKATHBHbIE
yHUBEpPCaJbHbIE yueOHbIE NENCTBUS, PEryJIATUBHbIE YHUBEPCAIbHbBIE YUeOHbIE NENCTBHUS.
IMo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YyueOHbIE AeiiCTBUS
Ba3oBble jjornueckmne 1eHCTBUA:
BBISBJISITh M XapaKTepPU30BaThb CYUIECTBEHHbIE TMPU3HAKU OOBEKTOB  (SIBJIEHHUIA),
KJ1acCU(PHULMPOBATH HX;
BBISIBJISITh 3aKOHOMEPHOCTH M NPOTUBOpPEYMsi B paccMaTpuBaeMbix (DakTax, NaHHBIX U
HaOFOIEHUSIX, OTHOCSIIUXCSI K (PU3MYECKUM SIBJIEHUSIM,

20



BBISIBJISITH TPUYUHHO-CJIEICTBEHHbIE CBA3M MNPH H3YyYeHHH (PU3HUECKUX SIBJICHHH MU
NPOLECCOB, AeJaTh BbIBOAbI C HCIIOJb30BAaHUEM NE€AYKTUBHBIX M MHAYKTUBHBIX YMO3aKJIOUEHHI,
BBIBUTaTh TMIOTE3bI O B3AUMOCBSI3SAX (PU3MYECKHX BEJIUYMH,

CaMOCTOSITENIbHO BbIOMpaTh crocod peweHust yueOHOH ¢(u3nueckoil 3anauu (CpaBHEHHE
HECKOJIbKMX BApUAHTOB peIleHUsi, BbIOOp HauOojee MOAXOAALIEro ¢ Y4€TOM CaMOCTOSTEIbHO
BbIJIEJIEHHBIX KPUTEPUEB),

paznuyames NPUHYUNLl OCUCMBUS MEXAHUZMOB U MAWUH, hepeoayu U npeoopazosanus
SHep2Ull, MEXHON0UU NPOMBIUIEHHO2O U CeNbCKOXO3AUCMBEHHO20 NPOU3BOOCMEA, CPeOCcms
YNpaeneHus, npuMeHeHuu Yu3UYeCKUxX 3HAHUM K O0BACHEHUI0 0elUCmEUs MeXHUYEeCKUX 00bEKMO8.

Ba3oBble ucciie10BaTeIbCKHe efiCTBUSA

MCIIOJIb30BaTh BOMNPOCHI KaK UCCIENOBATEIbCKHII HUHCTPYMEHT MO3HAHMUS;

MPOBOAUTH MO CAMOCTOSITENIbHO COCTaBJIEHHOMY IJIAHY ONBIT, HECIOXHbIH (PU3MUYECKHId
HKCMEPUMEHT, HEOOJbIIOE UCCIIeIOBaHHE (HU3HYECKOTO SIBJICHUS,

OLIEHHBAaThb Ha NPUMEHHMMOCTb M JOCTOBEPHOCTb HMH(GOPMALMIO, MOJYYEHHYIO B XO.e
MCCJIETOBAHUS I SKCIIEPHMEHTA,

CaMOCTOSITENIbHO (OpMYJIHpPOBaTh 0000LIEHHsT U BBIBOIBI MO pPe3yjibTaTaM MPOBEAEHHOTO
HaOJIOIEHMS], OMbITA, UCCIIEOBAHUS,

MPOTrHO3UPOBATh BO3MOXKHOE MHalibHeilee pa3BUTHE (U3UYECKHX INPOLIECCOB, a TaKXKe
BBIIBUTaTh MPENIOJNOKEHH 00 UX Pa3BUTHU B HOBBIX YCJIOBUSIX U KOHTEKCTAX;

CaMOCMOAMENbHO 8bIOUPAMb MEMOO OPeaAHUAYUU U NPOBEOCHUs IKCHEePUMEHMANbHO-
UCC1e008aMENbCKOI OesimelbHOCmU NO Qhu3UKe.

Pa6ora ¢ undgopmanueii:

NPUMEHSATb pa3JIMUHble METONbl, WHCTPYMEHTBI M 3ampochl NMPH MOHCKe U oTdope
MH(pOPMaLMH UM JaHHBIX C YYETOM NPEASIOKEHHOH yueOHOH pu3nueckoil 3anauy;

aHAJIM3UPOBaTh, CHCTEMATU3MPOBATH M HHTEPIPETHPOBATH HH(POPMALIMIO Pa3THUHBIX
BHIIOB 1 ()OPM NpECTaBICHUS,

OLIEHHBAaTh HAAEKHOCTb MH(POPMALMH MO KPUTEPUSM, NPEAJIOKEHHBIM YUYUTEIEM HIIH
cOpMyIUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMANbHYHO (OpPMYy MpencraBieHUss HHPOpMaLUU U
MJLUTIOCTPUPOBATH pellIaeMble 3aa4l HECJIOXKHBIMU CXEMaMH, AuarpaMMaMH, WHOW rpadukoi u
UX KOMOMHALIMSIMH.

KoMMyHHKATHBHbBIE YHHBepCAJIbHbIe yueOHbIe 1eiiCTBUS:

B Xoze 00CyxaeHus y4eOHOro MaTepuana, pe3yJibTaToB Ja0OpaTOPHBIX PA0OT U MPOEKTOB
3aaBaTh BONPOCHI MO CYLIECTBY OOCY)XOAeMOH TeMbl M BBICKA3bIBAThb WIEH, HAlleJIEHHblE Ha
pelLIeHue 3a1a4M U NoAepKaHue OJ1aroXkeaaTenbHOCTH OOLIEeHuUS,

COIOCTABJIATb CBOM CYXKI€HHS C CY>KIEHUSIMH APYTUX YUaCTHUKOB IMAIora, 0OHapy >KHBaTh
pasivuue U CXOACTBO MO3ULIUIA;

BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U ITMCbMEHHBIX TEKCTaX;

nyOJHUYHO NPEACTABIISITh PE3YJIbTAThI BBIMOJHEHHOTO (PU3UYECKOro OMbITa (3KCIIEPUMEHTA,
HCCJIEIOBAHUS, TPOEKTA),

MOHMUMATb U MCIOJIB30BATh NMPEUMYIIECTBA KOMAHOHONW U MHAMBUAYAJIbHOH pabOThI Mpu
peLIeHUH KOHKPETHOH (pu3nueckoil npodiaemsl,
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NPUHUMATh LEJH COBMECTHOH JAEATENbHOCTH, OPraHU30BBIBATH JEHCTBHS 1O €€
IOOCTHDKEHHIO: PaclpeneNsiTh PojH, OOCY»kIaTh MPOLECCH U Pe3yJbTaTbl COBMECTHOH padoThI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOLE;

BBIMOJIHSITh CBOK 4acTb padoThI, IOCTHrasi KaueCTBEHHOIO pe3yJbTaTa IO CBOEMY
HanpaBJIEHUIO U KOOPIUHHUPYS CBOHM NEHCTBUS C IPYTUMH YI€HAMH KOMaH/BbI,

OLICHHBATh KaueCTBO CBOEro BKJana B OOLIMII MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIbHO
cOpMyIMPOBaHHBIM YYACTHUKAMH B3aUMOIEHCTBUS,

AHATU3UPYIOM, CPABHUBAIOM, KAACCUDUYUPYIOM CBEOeHUSI O HOBbIX OOCHMUNCEHUSX U
npoodIeMax HayKu U MexXHUKU.

Pery1siTHBHbIE YHHBepPCAJIbHbIE yUeOHbIe AeiiCTBUSI
Camoopranuzauus:

BBISIBJISITH MPOOJIEMBI B XKM3HEHHBIX M YYEOHBIX CHUTyalLMsIX, TPeOYIOLIMX Ui peLIeHHs
(bu3nUecKUx 3HaHUH,

OPHUEHTUPOBATbCS B PA3JIMYHBIX MOOXOAAX MPUHATHA peLleHUHd (MHIUBHIYaJIbHOE,
MPUHSITHE PELICHHUs B IPyIIe, IPUHSITHE PELIeHUH IrPynnoi),

CaMOCTOSITENIbHO COCTABJISITH  AJITOPUTM  pellieHus (U3WYEeCKON 3amaud MM IUIaH
HCCIENOBAHUSI C YY€TOM MMEIOLIMXCS PEeCYypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeIaraéMble BAPHAHTBI PEILEHUIA;

nenatb BbIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTEJIEKT:

I1aBaTh aIEKBATHYIO OLIEHKY CUTYallUU U MpenjaraTh IlaH €€ H3MEHEHHS,

OOBSICHATb NPUYHHBI TOCTHXKEHHUS (HEOOCTIIKEHHsI) Pe3yJbTaTOB NESTEIbHOCTH, NaBaTh
OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTHUBBI B JESTENILHOCTb (B TOM YHCJIE€ B XOJ BBIMOJHEHHUS (PU3HUECKOro
MCCIIEIOBAHUSI MJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHHUBLIMXCS CHTYaLUH,
YCTaHOBJIEHHBIX OLIMOOK, BOZHUKLINX TPYAHOCTEHH,

OLICHHBATh COOTBETCTBUE PE3yJIbTaTa LIEJH U YCIOBHSM.

CTaBUTb ce0s1 HA MECTO JIPYroro uejioBeKa B XOe Cropa WM IUCKYCCHHU Ha HAYUHYIO TEMY,
MOHUMATb MOTHBBI, HAMEPEHHUS U JIOTUKY APYToOro.

MpU3HABaTh CBOE MPABO HAa OLIMOKY MPU pelIeHUH HU3MYECKHX 3a1a4 WK B YTBEP KACHUSIX
Ha Hay4Hble TEMbI H TAKOE K€ MPaBO APYTroro.

MNPEAMETHBIE PE3YJIBTATHI
K xoHuy oOyudeHust ¢ 7 Ki1acce npenaMeTHbIE pe3yJbTaThl HA YIIyOJIEHHOM YPOBHE ITOJIKHBI
oTpakaTb CHOPMHUPOBAHHOCTDb y 00YUAIOIIMXCS] YMEHHUH:

MCIIOJIb30BaTh MOHATHUS: PU3NYECKHUE 1 XMMUYECKHE SIBJICHUS, HAOIO IEHHE, SKCTIEPUMEHT,
MOZeNb, TUINIOTE3a, €OUHHULBI (PU3HUECKUX BEJIHYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHUS
BellecTBa (TBEPHOE, JKUAKOE, ra3zoo0pa3HOe), MEXaHUYECKOe JBIKEeHHE (PaBHOMEPHOE,
HEpaBHOMEpPHOE, TNPSIMOJMHENWHOE), TPaeKTOpHs, pPaBHOAEHCTByIOLass cui, naedopManms
(ynpyrasi, njacTu4eckasi), HeBECOMOCTb, COOOIIAIOLINECS COCYIbI;

YBEPEHHO pasnuuaTth siBieHus (auddysus, TErIoBoe MABMKEHHE YaCTHL] BELIECTBA,
paBHOMEpPHOE [BHXXEHHE, HEPAaBHOMEpPHOE MBI)KEHHE, WHepLus, B3aUMOIEHCTBUE Tel,
paBHOBeCHE TBEPIBIX TEJ C 3aKPEIUIEHHOW OChKO BpAlUEHHUs, Mepenaya NaBJIEHUs TBEPABIMU
TeNaMH, J>KMAKOCTSMH W Tra3amu, aTMochepHOe [aBJeHHE, IUIaBaHUE TeJ, IpeBpalleHHs
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MEXaHHYEeCKOH OSHEpPruu) MO OINHCAHMI0O HMX XapaKTepHbIX CBONCTB M Ha OCHOBE OIbITOB,
IEMOHCTPHUPYIOLINX AaHHOE (HU3UYECKOE SIBJICHHE;

pacro3HaBaTh NPOSIBIEHHE U3YUEHHBIX (U3NUECKUX SIBJICHHUI B OKPYXKAIOIEM MUpE (B TOM
qucie GU3MUECKHe sIBJICHHS B IPUPOAE: PUMEPhI IBMKEHUS C Pa3JIMUHBIMH CKOPOCTSIMH B XKUBOM
1 HEXUBOM NMpHpose, NeHCTBUE CUIT TSXKECTH, TPEHMS], YIIPYTOCTH B MPUPOJE U TEXHUKE, BIUSIHUE
aTMOC(hepHOro naBJIEHHs] HAa JKUBOW OPraHM3M, IUIaBaHHE PbIO, pblyaru B TeJe YeJOBEKa), MpH
3TOM MEPEeBOAUTb MPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIOENSATh CYLIECTBEHHbIE CBOHCTBA
(npu3HaKky) HUMYECKHX SIBICHUH,

OINMUCHIBATh W3yYEHHbIE CBOWMCTBA TeJN U (PU3HUECKHE SIBJICHUS, UCHOJb3YS (PU3HUECKHE
BEJIMYMHBbI (Macca, OOBEM, IJIOTHOCTb BELIECTBA, BPEMs, NYyTb, CPEOHSS] CKOPOCTb, CHJIA
YNPYrOCTH, CHJIA TSDKECTH, BEC TeJa, CHJla TPEHHs, AaBJieHHe TBEPAOro Tesa, NaBjieHUe CcToada
’KMIKOCTH, BBITAJKHBAIOIIAs CHJIA, MEXaHH4YecKas padoTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT
CHIbl, KO3(QHUIMEHT MOJNE3HOro NEHCTBUS MEXaHM3MOB, KHHETHYECKas M IOTEHLHUalbHas
3Heprus), Mpu OMMCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBIC] HCIOJIb3YEMbBIX BEJIHYHH,
MX 00O3HA4YeHHUs U €OUHULIbI (PU3UYECKUX BEJMYMH, HAXOOUTb ()OPMYJIbI, CBSI3bIBAIOLINE JAHHYIO
(bu3UYeCKyI0 BEIUYHHY C APYTMMH BEJIMYHMHAMMU, CTPOUThH rpaduKH U3YyUEHHBIX 3aBHCUMOCTEH
(bu3UUeCKUX BEJTHUMH,

XapaKTepu30BaTh CBOMCTBA TeJ, PU3UYECKHE SIBJIEHHS M NPOLECChl, UCNOb3Ys MpaBHia
CJIO>KEHUs CuJl (BAOJIb OOHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akon Apxumena, npaBuiIo
paBHOBecHs pblyara (0JI0Ka), «30JI0TOE NPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS] MEXaHUYEeCKON
SHEPruM, MpU 3TOM JaBaThb CJIOBECHYIO (OPMYJHPOBKY 3aKOHa U 3alUChIBATH €ro
MaTeMaTH4YeCKOe BbIPaXKEHUE,

CTPOUTBH MNPOCThIe (PU3MUECKHE MOJENH peabHbIX OOBEKTOB, MPOLIECCOB M SIBJICHUH,
BBIICJSTH NPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHblE CBOHCTBA OOBEKTOB, IMPOLECCOB,
SIBIEHUH, NPUMEHATh Pu3uveckue Moaenu st 00bsACHeHUs (PU3NUEeCKUX MPOLIECCOB U PEIeHUs
yueOHbIX 3a/1a4,;

OOBSICHATh (PU3MUECKHUE SIBJIECHHUS, MPOLECChl U CBOWMCTBA TEJ, B TOM YHCIIE B KOHTEKCTE
CUTyaLMH NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U pellaTb KayeCTBEHHbIE 3alayd, B TOM
qucie TpeOyrolue YHCIEHHOrO OLICHUBAHUS XapaKTePHbIX 3HAYEHUH (PU3MUECKUX BEJIMYHH, PU
3TOM BBIOMPATh aIEKBATHYIO (PU3HUECKYIO MOAEIb, BBISBISATh IPUYUHHO-CIEICTBEHHbIE CBS3H U
BBICTPAUBATb JIOTUYECKYK) LEMOYKY pPAaCCy>XKAE€HUH C OMOpOM HAa H3Y4YEHHblE CBOWCTBA
bu3NYecKuX siBJIeHUH, PU3nyeckue 3aKOHbI, 3aKOHOMEPHOCTU U MOJEJIH,

pewiath pacyérHble 3amauu (B 2—3 HAEHCTBHs) MO HM3Y4aeMbIM TeMaM Kypca (H3HKH,
BbIOMpasl aleKBaTHYK (HU3MYECKYI0 MOJeNb, C HCHOJb30BAHMEM 3aKOHOB M (opMyd,
CBSI3bIBAIOILMX (DU3UYECKHE BEJIMYHHBI, 3aMUChIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pELICHHE
3aJauy, BBIABISATH HENOCTAIOIIME WM HM3OBITOUHBIE HaHHbIE, OOOCHOBBIBATH BHIOOp MeETOAA
pelleHust 3aJayd, HUCIMOJIb30BaTh CIPABOYHbIE JaHHbIE, TMPOBOAUTb MaTeMaTHYecKHe
npeoOpa3oBaHUst M PacuéThbl, OLEHUBATh PEATMCTUYHOCTD IMOJYYEHHOrO 3Ha4YeHUs! PU3N4ECKOMH
BEJIMYUHBI U OMNpENeNsiTh Pa3MEePHOCTb (PU3MUECKOH BENHUMHBI, MOJYYEHHOW NpPU pPELIEHUU
3ajauy,

pacno3HaBaTh NpoOJeMbl, KOTOPbIE MOXKHO PELIUThb IPH MOMOLIM (PU3HYECKHX METOAOB, U
npeajsaraTb OPUEHTHPOBOYHBIA CIMOCOO pelleHHs, B ONUCAHWM HCCJIEAOBAHHs PACIO3HABATh
NpoBepsieMoe NPEANooKeHHe (TMIOoTe3y), UHTEPNPETUPOBATh NOJYUYEHHbINH pe3yJIbTarT,
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MPOBOAMTD OMBITHI O HAOMOAEHHIO (PU3UYECKUX SBJIECHUIA WK (PU3HUECKUX CBOWCTB Tel
(muddy3us, TemnoBoe paciIMpeHHe Tra30B, SBJIEHUE HHEPLUH, U3MEHEHHE CKOPOCTH IMpH
B3aUMOJEHCTBUU TeJ, Nepenaya NOaBJIEHUS O>KHIKOCTBIO W Ta30M, NpOsIBIEHHE IeHCTBUSA
aTMOC(pepHOro naBieHHUs, NeHCTBUE MPOCTBIX MEXAaHHU3MOB). (pOpPMYyJIHMpPOBaTH MPEANOJIOKEHHUE
(runoTte3y) 0 BO3MOXKHBIX pe3yJIbTaTaX HAOIOEHUH, CAMOCTOATENIbHO COOUpaTh YCTAHOBKY U3
M30BITOYHOr0 Habopa 00opynOBaHuUs U HOPMYJIHPOBATH BHIBOJKI,

NPOBOAMTL MpPsIMbIE M KOCBEHHbIE M3MEpPeHMs1 (PU3NYECKUX BEIMYHH (pPacCTOsSHHUE,
MPOMEXYTOK BPEMEHH, Macca Tena, oObéM Tena, CUila, TEMIEpaTypa, MJIOTHOCTh XUIKOCTU U
TBEPOOro TeNa, CHUJa TPEHHUs CKOJIbXKEHMs, JaBleHHE BO3AyXa, BBITAJIKHBAKOILAS CHJIA,
IEUCTBYIOLIAs Ha MOTrPYKEHHOE B )KUIAKOCTD TENO, KO3 GHUIHEHT MOJE3HOr0 NeHCTBUS MPOCTHIX
MEXaHM3MOB) C HCIOJb30BAHHEM aHAJIOTOBBIX M LHU(POBBIX NPUOOPOB, OOOCHOBBIBATH BBHIOOP
MeTona Hu3MepeHHsl, (UKCUPOBATh MOKa3aHUs NPHOOPOB, HAXONUTh 3HAYEHHE H3MEPSIeMOi
BEJIMYMHBI C IOMOILBI YCPEIHEHHUS Pe3yJIbTaTOB CEpUH U3MEPEHUH U OLIEHUBATh MOTPELIHOCTh
U3MEpEeHUH,;

MPOBOAMTL HECJIOXKHbBIE SKCIEPUMEHTANIbHbIE MCCIIENOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCHUMOCTH MYyTH PABHOMEPHO ABIIKYILEroCst TeJla OT BPEMEHHU JBUKEHHUS TeJa, CUIIbI
TPEHHUS CKOJILXKEHUS OT CHUJIbl HOPMAJIBHOTO JaBJIEHHs], KadyecTBa 00OpabOTKH MOBEPXHOCTEH TeN U
HE3aBHCUMOCTH CHJIbl TPEHHMsI OT IUIOIIAAM CONPHUKOCHOBEHMs TEJ, CHIJIb YIPYroCTH OT
YIJIMHEHUs] TPY)KUHBI, BBITAJKUBAIOLIEH CHUJIbI OT OOBbEMa MOrpy)XEHHOW 4YacTH TejJa M OT
TUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHMMOCTHU OT IUIOTHOCTH Teja, OT MIIYOHHBI, HA KOTOPYIO
MOrPY>KEHO TEJIO, YCIOBHIA MJIaBaHUs TeJl, YCIOBUI pAaBHOBECHS pbluara U OJJOKOB): COBMECTHO C
yuuteneMm (GopMyJIHMpoBaTh 3aayy M THIIOTE3y HCCIEAOBAHHS, CAMOCTOSATENIBHO MJIAHUPOBATH
HCCIIEIOBAHUE, CAMOCTOSATEIBHO COOMPATh SKCIIEPUMEHTATIbHYIO YCTAHOBKY C HUCIOJIb30BAHUEM
MHCTPYKLMH, MPEICTABISATh MOJyYeHHbIE 3aBUCUMOCTH (PM3MUECKUX BEJIMYHMH B BUAE TaOJIHL U
rpadMKoOB, OLIEHUBATh MOrPELIHOCTH, 1€J1aTh BBIBOABI 10 pe3yJbTaTaM HCCIIEOBAHUS;

coOmoarh MpaBUia TEXHUKU O€30macHOro Tpyaa npu pabore ¢ 1abopaTOpHbIM
obopynoBaHueM,

yKa3bIBaTh MPUHLIMIIBI NEHCTBUSI MTPHOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
OMHAMOMETp, COOOLIAIOIUECs] COCYAbl, OAPOMETp, pblyar, MOABHXKHBIA M HEMOIBHXHBIN OJIOK,
HAKJIOHHA$! TUIOCKOCTH;

XapaKTepU30BaTh NPUHLMIBI AEHCTBUS U3YUEHHBIX MPUOOPOB, TEXHUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB C OMOPOii Ha UX OMHUCAHUSI (B TOM YHCJIe: MOAIIHUITHHKH, YCTPOHCTBO
BOJONPOBONA, THAPABJIMYECKUN Npecc, CHPOH, MAHOMETpP, BBICOTOMEp, MOPLIHEBOH HAcoc,
apeoMeTp), UCTIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3UYECKUX SIBJEHUH U HEOOXOoauMbie hU3nvecKue
3aKOHBI, 1 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKH H3YyYEHHBIX TEXHHYECKHX YCTPOMCTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPU PELIEHUH Y4eOHO-MPAKTUYECKHX
3anau;

NPUBOOUTL TNpUMepbl  (HaxXOomuThb HMHGOPMALMIO O TMpPUMEPax) MPAKTHYECKOTO
MCIIOJIb30BaHHs (PU3HUECKUX 3HAHUN B MOBCEIHEBHOW JXU3HH sl oOecredeHus: 0€30MacHOCTH
npu obpaiieHud ¢ npudbOpaMHd M TEXHMYECKHMMHU YCTPOHCTBaMH, COXPAHEHHUs! 3A0POBbS U
COOJIIOIEHHUST HOPM 3KOJIOTMYECKOr0 MOBEICHHUS B OKPY XKAOLIEH cpene;

OCYIIECTBJSATh OTOOP UCTOYHUKOB MHGOpMaLuu Gu3ndeckoro conepkanus B UHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYsI NIOUCKOBBIH 3alpoC, Ha OCHOBE HMMEKOIIMXCS 3HAHUH U MYyTEM
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CpPaBHEHMsI  pa3jM4YHbIX  HCTOYHUKOB  BBIAENATh  HMH(OpManuro, KOTOpasi  SIBJSIETCS
MPOTHBOPEYUBOH UM MOXKET OBITh HETOCTOBEPHOM;

MCIIOJIb30BaTh NPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUd HayYHO-MOMYJISPHYIO JIUTEpaTypy
¢bu3nueckoro conep>kaHus, CIpPaBOYHbIE MaTepHasibl, pecypcbl ceTH VHTepHer, BianeThb
NpuéMaMud KOHCIEKTUPOBAHMs TEKCTa, INpeoOpa3oBaHusl HMHPOPMALMK M3 OAHOH 3HAKOBOMH
CUCTEMBI B IpYTYIO;,

co3maBaTh COOCTBEHHbIE KpaTKHME NMHCbMEHHbIE U YCTHBIE COOOIUEHUS Ha OCHOBE 2-3
MCTOYHUKOB MHGOpMaLK (PU3HUECKOro COAep>KaHUs, B TOM YMCJIe MyONIMYHO AenaTh KpaTKue
cooOlIeHHsT O pe3ysibTaTax IMPOEKTOB MJIM Y4eOHBbIX HCCIIENOBaHHA, MPH 3TOM TI'PAMOTHO
MCIIOJIb30BaTh M3YYEHHBIH MOHSATHIHBIA anmapar Kypca (pU3MKH, CONMPOBOXKAATH BBICTYIUIEHHE
NpPE3EHTALUEN;

NpU BBIMOJHEHUH Y4YEOHBIX NMPOEKTOB M HCCIENOBAHHWIA pacrpenensiTe OOsI3aHHOCTH B
rpynne B COOTBETCTBUH C NOCTABJIEHHBIMU 3a7ja4aMH, CJIEIUTD 32 BBINIOJHEHHUEM TUIaHA NE€HCTBUH,
alieKBaTHO OLICHUBAaThb COOCTBEHHBIH BKJAad B JAEATENbHOCTb T[PYMIbL,  BbICTPAUBATH
KOMMYHHKaTHBHOE B3aUMOJAENHCTBHE, YUUTbIBAs MHEHHUE OKPYKAIOLIUX.

K koHLy oOyueHus ¢ 8 kiacce npeaMeTHbIe pe3yJIbTaThl HA YrAyOJIEHHOM YPOBHE NOJIKHBI
oTpakaTtb CHOPMHUPOBAHHOCTb y O0YUAIOIIMXCS] YMEHHUH:

UCMOJb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE MBM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKHUE U aMOp(HBIE Tena, HaChILEHHbIH
M HEHACBIIEHHbI map, CcrnocoObl HW3MEHEHUsl BHYTPEHHEH JHEPruu, 3JIEMEHTapHbIN
3JIEKTpUYECKHUH 3apsA, MPOBOAHUKH, MOJYIPOBOAHUKH, AUSJNEKTPUKH, HCTOYHUKU MOCTOSIHHOIO
TOKa, 3JIEKTPUUECKOE U MAarHUTHOE MOJIsI, ONTUYECKast CHCTEMa) U CUMBOJIMYECKUH 53bIK (DU3UKU
MpH pelIeHNH yueOHbIX U MPAKTHYECKUX 3a7ay,

YBEPEHHO pa3jMyaTh SIBJEHUs (TEIIOBOE pacLIMpeHHe (CKaTHe), TEIIOBOE PaBHOBECHUE,
MOBEPXHOCTHOE HATSDKEHHE, CMauyuBaHHUE, KalUJUIpHbIE SIBJIEHMs], UCMapeHHe, KOHIEHCalus,
TUIABJIGHUE, KPHUCTA/NIM3aLMs], KHUIEHHEe, CHocoObl Teruonepenayd (TerIonpoOBOAHOCTD,
KOHBEKLMS, W3Jy4YeHHEe), TEIUIOBble IOTEepH, 3JIEKTpU3alMsl Tejl, B3aUMOJAENHCTBHUE 3apsiloB,
JNENCTBUSI 3JIEKTPUYECKOrO TOKA, KOPOTKOE 3aMbIKaHME, B3aUMOAEHCTBUE MAarHUTOB, NEHCTBUE
MarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM) MO ONMUCAHUIO UX XapaKTEPHbIX CBOMCTB U Ha OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX NaHHOE (PU3HUECKOE SIBJICHHE,

pacno3HaBaTh NPOSIBIEHHE U3YUEHHBIX PU3NYECKHX SIBIEHHI B OKpPY>KarolieM MUpe (B TOM
yucie GU3MYECKHe sIBJIEHHUsI B MPUPOJE: MOBEPXHOCTHBIE M KAMJUIPHbIE SIBIEHHS B MPUPOJE,
KpuCTaiiabl B npupope, uznydeHue ConHLa, 3aMep3aHHe BOAOEMOB, MOPCKHE OpHU3BbI,
oOpa3zoBaHHE POChI, TYMaHa, UHesl, CHera, 3JIEKTPUYEeCKHe sIBJIEHUs1 B aTMocepe, JIEKTPHUECTBO
’KMBBIX OPraHM3MOB, MarHUTHOE NoJje 3eMIH, Ipei( MONOCOB, pPOJib MArHUTHOIO MOJS IS
’KM3HM Ha 3emiie, NOJSIPHOE CUSIHUE), TIPH 3TOM NEePEBOIUTh NPAKTHYECKYIO 3a7ady B yueOHYIO,
BBIIEJISITh CYLECTBEHHbIE CBOWCTBA (MPU3HAKH) (GU3UYECKUX SIBIICHHIA;

OIMMUCHIBATh W3yUYEHHbIE CBOWMCTBA TeJN U (PU3HUECKHE SIBJICHUS, UCHOJb3YS (HU3HUECKHE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHsIsI SHEPIUs, KOJMYECTBO TEIUIOTHI, paboTa rasa, yaeiabHas
TEIIOEMKOCTh BEILECTBA, yIeNbHAs TEIUIOTA IUIABJICHHUS, YAEJIbHAs TEIIOTa MapooOpa3oBaHHs,
yaenbHasi TeMJoTa CrOpPaHusl TOIUIMBA, KO3(G(HUIHMEHT MONEe3HOro NeHCTBUS TEMJIOBOH MallMHBI,
OTHOCHUTEJIbHAsl BJIAXKHOCTb BO3AyXa, O3JIGKTPUUECKUH 3apsn, CHUJa TOKa, JJIEKTPUYECKOE
HanpsbKeHue, conpoTuBiaeHue nposoaHuka, DJIC B Lienu MOCTOSIHHOIO TOKA, 3JIEKTPUUYECKOe
yIeJbHOE COMPOTHBIIEHHE BELIECTBA, pab0OTa U MOILIHOCTD 3JIEKTPUYECKOrO TOKA), PU ONUCAHUU
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NPaBWIBHO TPAKTOBAaTh (PU3MUECKHII CMBICT HCHOJB3YEMbIX BEJIHUYUH, MX OOO3HAuUeHHs |
eNUHULBl (U3UYECKUX BEIMYHMH, HaXOAUTb (OPMYJbI, CBS3bIBAIOLIME NAHHYI (PU3HUECKYIO
BEJIMYUHY C APYTHMH BEJIUYMHAMH, CTPOUThH IrpadMKH H3YYEHHBIX 3aBUCUMOCTEH (PU3MYECKHX
BEJINYHH,

XapaKTepU30BaTh CBOHCTBA Tell, (GU3UYECKHE SIBJIEHHS U MPOLECChI, HCIOJIb3Ysl OCHOBHbBIE
MOJIOXKEHHUS] MOJIEKYJIIPHO-KMHETHUECKONH TEOpUH CTPOEHHs! BELIECTBA, YpPaBHEHHE TEMJIOBOrO
OanaHca, 3aKOH COXpPaHEHMsl 3JIEKTPUYECKOro 3apsina, 3akoH KyJioHa, npMHLMN Cyneprno3vLuu
aNeKTpHUYeckux mnoneH, 3akoH Oma 1ist yyactka uenu, npaBuia Kupxroda, 3akon Oma mist
nojgHod wuenu, 3akoH JIxoyns-JIeHLa, 3aKOH COXpaHEHUs 3HEPruM, MPU STOM pas3IUyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE BbIPAKEHHE,

CTPOUTH MNPOCThIe (PU3MUECKHE MOJENH pealbHbIX OOBEKTOB, MPOLIECCOB M SIBJICHUH,
BBIACJSTh NPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHbIE CBOHCTBA OOBEKTOB, IMPOLECCOB,
SIBJICHUN, NPUMEHSTh (PU3NUECKUE MOJENH Il OOBSICHEHUsT (PU3MYECKHX MPOLECCOB U PELIEHHUS
yueOHbIX 3a/1a4,;

OOBSICHATh (PU3HUECKHUE SIBJICHUS, TPOLIECCHl U CBOWCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE
CUTyaLMH NMPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U pellaTb KayeCTBEHHblE 3aJayd, B TOM
qucie TpeOyrole YHCIEHHOTO OLICHUBAHUS XapaKTePHbIX 3HAYEHUH (PU3HMUECKUX BEJIUYHH, PU
3TOM BBIOMPATh aIEKBATHYIO (PU3HUECKYIO MOAEIb, BBIBISATh IPUYUHHO-CIIEICTBEHHbIE CBS3H U
BBICTPAUBATb JIOTUYECKYK) LEMOYKY pPAacCy>XAEHUH C OMOpOH HAa H3Y4YEHHbIE CBOWCTBA
(bu3MYeCKUX sIBJIeHUMH, PU3UYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH,

YBEPEHHO pelIaTh pacuéTHbIE 3a7a4H (C ONOpoi Ha 2—3 ypaBHEHUsI) M0 U3YYAEMBbIM TEMaM
Kypca (GU3MKH, BbIOMpas aAeKBaTHYIO (U3MYECKYI0 MOAENb, C HCIOJb30BAHHEM 3aKOHOB M
bopmyJ1, cBA3BIBAIOIIMX (PHU3UYECKUE BEIUYMHBI, 3aMMUChIBATH KPATKOE YCJIOBHE M Pa3BEPHYTOE
pelLIeHre 3a7ayu, BBISBISTh HENOCTAIOIIME WM HU30BITOUHBbIE AaHHbIE, OOOCHOBBIBATH BHIOOP
METOZa pelleHUs 3aJayM, HCIOJb30BaTb CIPaBOUYHbIE NaHHbIE, MPUMEHSATb METObl aHalIu3a
pa3sMepHOCTEH, MCIONB30BaTh rpaduuecKkue METOAbl  pelleHHs  3ajgad, MPOBOAUTH
MaTeMaTh4yeckre NpeoOpasoBaHUsi W PACYEThI, OLEHHBATb PEATUCTHUYHOCTb MOJYYEHHOrO
3Ha4YeHUs1 (HU3MYECKOH BENIMYMHBI W OINpPENeNsiTb Pa3MEPHOCTb (PU3UYECKOH BEJNMYMHBI,
NOJy4YeHHON NPU peLIeHUH 3aauH;

pacno3HaBaTh NpoOJeMbl, KOTOPbIE MOXKHO PELIUTh IPH MOMOLIM (PU3HUECKHX METOAOB, U
npeajsaraTb OPUEHTHPOBOYHBIA CIOCOO pelleHHs, B ONMUCAHUM HCCJIEAOBAHHs PACIO3HABATh
NpoBepsieMoe NPEeANoaoxKeHue (FTMIoTe3y), HHTEPNPETUPOBATh NOJYYEHHbIN pe3yJbTar;

MPOBOAUTD OMBITHI MO HAOMOAEHHIO (PU3NYECKUX SBJIECHUIH WK (PU3HMUECKUX CBOWCTB Tel
(xanuuIIpHBIE SIBJICHHUS, 3aBHCUMOCTb IaBJIEHHS BO3AyXa OT €ro o0béMa M TeMmepaTyphbl,
CKOPOCTH TpoLecca OCTbIBaHMsI (HarpeBaHusl) NpPU H3JIYYEHUH OT LBETa H3JyyaroLleil
(nmornomaroieif) MOBEpXHOCTH, CKOPOCTb HCHApeHUsl BOAbl OT TEMIEpPaTypbl XKUAKOCTH U
TUIoIany €€ MOBEPXHOCTH, 3JIEKTPU3aLUs Tel M B3aUMOJEHCTBHE 3JIEKTPUUECKUX 3apsioB,
B3aMMOJIEHCTBUE IMOCTOSIHHBIX MArHUTOB, BH3Yyaju3allMsl MarHUTHBIX [OJIed MOCTOSHHBIX
MarHuTOB, AEHCTBUSI MarHUTHOIO MOJsSI Ha NMPOBOJAHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa,
CBOWCTBA 3JIEKTPOJIBUrATEIs IOCTOSIHHOTO TOKA): (POpPMYJIMPOBaTh MPOBEPsieMOe MPEANON0KEHHE
(runorte3y) 0 BO3MOXKHBIX pe3yJIbTaTaX HAOJIONEHUN, CAMOCTOATENIbHO COOMPATh YCTAHOBKY U3
M30BITOYHOr0 Habopa 00OpPYIOBaHUS, ONMUCHIBATH X0/ ONbITA U (OPMYJIMPOBATH BHIBOABI,

NPOBOAUTL MpsIMbIE U KOCBEHHbIE M3MEPEeHUs (PU3UYECKUX BEIUYMH (TeMIeparypa,
OTHOCHUTEJIbHAsl BJAXHOCTb BO3/yXa, CHJIAa TOKAa, HaNpsDKEHUE, ylaelbHas TerIOéMKOCTb
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BELECTBA, CONPOTHUBJIEHHE NPOBOAHHMKA, pabOTa M MOIIHOCTb 3JIEKTPUYECKOrO TOKa) C
MCTIOJIb30BAaHHEM aHAJIOTOBBIX U LIM(PPOBBIX MPHOOPOB, 0OOCHOBBIBATH BHIOOP METOIA H3MEPEHHUS,
¢buKkcupoBaTh NMOKa3aHUsl NMPUOOPOB, HAXOOUTH 3HAYEHHUE U3MEPSIEMOI BEJIMUYHHBI C MOMOLIBIO
yCpEenHEHHs! Pe3yIbTaTOB CEPUH U3MEPEHUH U OLIEHUBATh MOrPELIHOCTh U3MEPEHUH;

MPOBOAMTL 3KCIEPUMEHTAJIbHbIE HCCJIEAOBAHUS 3aBUCUMOCTEH (PHU3UUECKUX BEJIUYHH
(3aBHCHMOCTD IaBJIEHHsI BO3yXa OT ero 00bEéMa U HarpeBaHUs MJIM OXJIAXIEHUs, UCCIeOBaHHE
SIBJICHUsT TEIUIOOOMEHa TMpH CMELIMBAHMM XOJOOHOH W ropsiued BOABI, 3aBUCHMOCTb
COIMpPOTHBJIEHUS] MPOBOAHMUKA OT €ro JJHMHBI, IJIOLIAAH IOMNEPEUHOro CEYEeHUS M YAEIbHOro
COIMpPOTHBJIEHUS] BELIECTBAa MPOBOIAHMKA, CHIIbI TOKAa, MPOTEKAOLIEro 4epe3 MPOBOAHMK, OT
HamnpspKEHUs! Ha MPOBOJHUKE, UCCIIEIOBAHUE MOCIEA0BATEILHOIO U NMAPAIIEIbBHOIO COEqUHEHHUN
MPOBOAHHUKOB): COBMECTHO C yuHTeJeM (OpMYJHpPOBaTh 3a7ady W TUIOTE3y MHCCIENOBaHUS,
CaMOCTOSITEJIbHO TUIAHUPOBATh UCCIENOBaHHE, CAMOCTOSITEIbHO COOMPATh 3KCIEPUMEHTAIbHYIO
YCTAaHOBKY C HCIOJb30BAHUEM HHCTPYKLMH, TPEACTABIATh IOJYYEHHbIE 3aBUCHMMOCTHU
¢bu3nyeckux BeJIMYMH B BUAE TaOIHL U rpadMKOB, OLIEHUBATh MOIPEIIHOCTH, J€NaTh BBIBOABI 110
pe3yJibTaTaM HUCCIIEI0BaHUS,

coOroaaTh npasuia Oe30MacHOro Tpyaa npu padbote ¢ 1ad00paTOpHBIM 00OPYIOBAHHEM,

XapaKTepU30BaTh NPUHLMIIBI AEHCTBUSI U3YUYEHHBIX NPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX TPOLIECCOB C OMOPON Ha MX OMUCAHUS (B TOM UHCJE. CUCTEMa OTOIUIEHHS
IOMOB, TUTPOMETD, MapoBasi TypOHHa, aMIEPMETP, BOJIBTMETP, CYETUHK SJIEKTPHUECKON SHEPTHUH,
3JIEKTPOOCBETUTENIbHbIE ~ MPHOOPBL,  HAarpeBaTeNbHbIE  3JEKTPONpUOOpbl  (IPUMEPBI),
NPENOXPAHUTENN U UX NMPUMEHEHHE B ObITY U TEXHHMKE, NPUMEHEHHE MOCTOSTHHBIX MArHHUTOB,
3JIEKTPOMATrHUTOB, 3JIEKTPOIBUIATENb MOCTOSHHOTO TOKAa), MCHOJB3Ys 3HAHUS O CBOMCTBAxX
bu3nueckux siBIEHUH, He0OXoauMble (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH,

pacno3HaBaTh NMPOCThIE TEXHUYECKHUE YCTPOHCTBA U U3MEPUTENbHBIE MPUOOPHI MO CXeMaM
M CXEMaTHYHbIM pPHCYHKaM (KHIOKOCTHBIH TEPMOMETpP, TEPMOC, ICHUXPOMETP, THIPOMETP,
IBUraTeslb BHYTPEHHErO CrOpaHHs, 3JEKTPOCKOI, PEOCTAT), COCTABISTh CXEMbI 3JIEKTPUUECKHX
Lenel ¢ MociefAoBaTeIbHbIM M MapajljieIbHbIM COEIUHEHHEM 3JIEMEHTOB, pasjiiyasi YCJIOBHbIE
0003HaYeHHs 3JIEMEHTOB 3JIEKTPHUECKUX LIENeH, HCIOIb30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH
M3YYEHHBIX TEXHUYECKUX YCTPOICTB, U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLIECCOB
MPU pelIeHNH yueOHO-NPaKTHUECKUX 3a/ay,;

NPUBOAUTL MpUMepbl (HaXomuTh HMH(OpPMALMIO O MpHUMEpax) MPAKTHUYECKOro
MCIIOJIb30BaHUsl (PU3HUECKUX 3HAHUH B MOBCEIHEBHOH XM3HM I obecredeHus: 6e30nacHOCTH
npu obpaiieHud ¢ npudbOpaMHd M TEXHUYECKHMMHU YCTPOHCTBAMH, COXPAHEHHUsS! 3A0POBbs U
COOJIIOIEHHST HOPM 3KOJIOTMYECKOr o MOBEACHHUS B OKPY KaroleH cpene;

OCYLIECTBISATh MOUCK HH(popmaumn ¢usuueckoro coxepxkanus B HHTepHere,
CaMOCTOSITENIbHO (hOPMYJTUPYsI IIOMCKOBBIH 3apOC, HA OCHOBE UMEIOILMXCSl 3HAHUI U CPAaBHEHUS
JOMOJHUTEIBHBIX HCTOYHHKOB BBIIENSATH HHPOPMALIMIO, KOTOPAst SIBJSIETCS] TPOTUBOPEUMBOI HIIH
MOXeT ObITb HEZIOCTOBEPHOIA;

MCIIOJIb30BaTh NPU BBINOJIHEHUH Y4YeOHBIX 3aJaHU HayYHO-MOMYJISIPHYIO JIUTEPaTypy
¢bu3nyeckoro coaep>kaHus, CIpPaBOYHbIE MaTepHasbl, pecypcbl ceTH VHTepHer, BianeThb
NpuémMaMu KOHCIIEKTUPOBAHMs TEKCTa, INpeoOpa3oBaHusi HMHPOPMALMK M3 OAHOH 3HAKOBOMH
CHCTEMBI B IPYTYIO;

co3maBaTb COOCTBEHHbIE NHCbMEHHbIE M KpaTKHe YCTHbIe coo0leHus, o00o0mmas
MH(POPMAaLMIO U3 HECKOJbKUX MCTOYHMKOB (PU3MYECKOrO COAEpPXKaHHUs, B TOM YHCIE MyOJHYHO
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NpPEeNCTaBJATh pPe3yJbTaTbl MPOEKTHON MM HCCIEN0BaTENbCKOW NEeATeNbHOCTH, IPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYEHHbIH MNOHATHIHBIA anmmapaT kypca (U3MKH, CONPOBOXKAATH
BBICTYIIJIEHUE NIPE3EHTALUEH;

MPHU BBINOJHEHUH YUeOHBIX MPOEKTOB M UCCIENOBaHHI (PU3UUECKUX MPOLIECCOB PACIIPEenensTh
00s13aHHOCTH B IPYIIE B COOTBETCTBUHU C MMOCTABJIEHHBIMH 3a/1a4aMH, CJIEUTh 32 BbINOJHEHHUEM
TJIaHa JAEWCTBUH M KOPPEKTUPOBaTh €ro, aJeKBaTHO OLEHMBAaThb COOCTBEHHBIH BKJAd B
NesTeIbHOCTb  IPYMIbI, BbICTpauBaTb KOMMYHMKaTUBHOE B3aUMOJAEWHCTBUE, MpPOSBIAS
FOTOBHOCTb pa3pelaTb KOHQIJIUKTBI.

K koHuy oOyueHus: ¢ 9 Kiacce mpenMeTHbIe pe3yibTaThl HA YriyOJeHHOM YPOBHE JOJIKHBI
oTpaxkatb CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS] YMEHUI:

UCIIOIb30BaTh MOHATHSA (CHUCTEMA OTCUETA, OTHOCUTENBHOCTh MEXaAaHUYECKOTO JBHUKEHUS,
HEBECOMOCTb W TMEPerpy3kd, LEHTP TSHKECTH, MEXaHWYECKUEe BOJIHBI, 3BYK, WUH(Pa3BYK U
yJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHbI, PEHTT€HOBCKOE M3JIyYEHHUE, LIKAJIa 3JIEKTPOMArHUTHbIX
BOJIH, UCTOUHUKH CBETA, OJIM30PYKOCTh U NATbHO30PKOCTh, CIIEKTPbI UCITyCKAHUS U MOTJIOLIEHHUS,
anba-, Oera- M ramMma-u3y4eHUs, H3OTOMbI, SAEpHAs U TEPMOsIEpHAas JSHEpreTuka) U
CUMBOJIMYECKUH SI3bIK (PU3UKU MPU PELIEHUH YUeOHBIX U MPAKTUYECKUX 3a/1aY,

YBEPEHHO pa3jvyaTh SBJAEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJHHEHHOE
JOBUXKEHHE, PABHO<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>