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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE TIOJIO)KEHUH 1 TpeOOBaHMH K pe3ybTaTaM OCBOEHHS Ha YrIIyOJEHHOM ypOBHE OCHOBHOU
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHUs W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «PU3uKay.

Ha w3ydenune ¢usuku (yrinyOn€HHBI ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus orBoauTcs 340 gacos: B 7 kinacce — 102 gaca (3 gaca B Hegenmo), B 8 kinacce — 102
yaca (3 gaca B Hezien0), B 9 kiacce — 136 yacoB (4 yaca B HEZCIIO).



COJEP)KAHUE OBYYEHUA

7 KJIIACC

®u3nka u e€ poJib B NO3HAHUU OKPYKAIOIIEro MUpA.

®u3nka — Hayka O Ipupojie. SABJIeHUs MPUPObI (3JEMEHTHI COAEPIKAHUS, BKIIOYAOLINE
MEXIpeIMEeTHbIE CBs3M). DPU3NYECKHE SBJICHUS: MEXaHUYECKHUE, TEIUIOBBbIE, 3JIEKTPUYECKUE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuyuHbL. PasmepHocTh. EnmuHuner ¢usudeckux BenuuuH. M3mepenue
¢u3nveckux BenwmuuH. OTanoHbl. Dusmyeckue npubopsl. llena nenmenus. IlorpemHocts
n3Mmepenuit. [lpaBunma Oe3omacHOTO Tpyna Hpu pabore ¢ JabopaTopHBIM 000pPYIOBAHUEM.
MexnynapoaHas cuctema enuHull. [lepeBo BHecHcTeMHBIX ennHUL B eAuHULbI CU.

Kak ¢u3uka m apyrue ecrecTBEHHblE HAyKH H3y4yaroT Ipupony. EcTecTBeHHO-Hay4dHBIN
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKEe THUINOTe3, O0ObsicHEeHHe HalmogaeMoro spiaeHus. OnucaHue
(u3NYeCKuX SABJICHUN C TIOMOIIIbIO MOJEIEH.

IlepBoHaYaJIbHBIE CBEACHHUS O CTPOEHHHU BelleCTBA.

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl U Macchl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JIBm>kenre dvactuil BemiectBa. CBA3b CKOPOCTH JBHXKEHHUSI YacTHI[ C TEMIIEPaTypOu.
BbpoynoBckoe nBmwxkenwe. duddysus. B3aumoseiicTBue dYacTHI] BemecTBa: MNPUTHKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEI[ECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTaminyeckux) Tena. B3auMocBsi3b Mexay CBONCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

JIBH:xeHMe M B3aUMOo/ielicTBHE TeJl.

Mexannueckoe naBmxkeHue. Ilyrb u mepemeinienne. PaBHOMEpHOE M HEpaBHOMEPHOE
nsukeHne. CBoOOnHOE MajeHHe Kak NpUMEp HEPaBHOMEPHOTO MBMKEHUS Tell. CKOpPOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBM)KEHUH. Pacu€r myTu 1 BpeMeHU IBUKEHHUS.

I'paduku 3aBUCHMOCTEH BENWYMH, OMNUCHIBAIOIIMX JABMKeHHe. OOmue MnoHATHS 00
OTHOCHUTENILHOCTH ABMXKEHUS. CI0KEHHE CKOPOCTEN IS TeM, IBHXKYILIMXCS [apajIeIbHO.

SBnenue wHepuuu. 3aKOH HHepuuU. B3aumonelcTBue Tesl KaK NPUYMHA W3MEHEHUs
CKOpPOCTH JABWXEHHUS Teld. Macca Kak Mepa MHEPTHOCTU Tejla B NOCTYNATEIbHOM JIBU)KCHHH.
[TnotHOCTH BemecTBa. CBsI3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIE 00BbEMA BEIIECTBA.
Cwmecu u cruiaBsl. [IoBepXHOCTHAs U TMHENHAS IIJIOTHOCTb.

Cuna Kak XapakTepucTuKa B3aumojenctBus Teil. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBK JUHAMOMETpa. SIBieHue TIAroTeHus W cuia Tsoxectu. Cuna
TSDKECTH Ha Apyrux IaHerax. Bec tema. HeBecomocTs. CroxeHue cuil, HampaBJ€HHBIX I10
oaHOU npsmoil. PaBHozeicTByromas cuit. Cuna TpeHus. TpeHue CKOJIbKEHHSI U TPEHUE MOKOS,
BsI3KO€ TpeHue. TpeHue B pupoie U TEXHUKE.

JlaByienne TBEPABIX TeJ, ;KHIKOCTEH U ra3oB.

Hasnenue. Cuna gasneHus. CrnocoObl yMEHBIIEHUSI U yBETUUEHUs JaBiieHus. JlaBieHue
rasa. 3aBUCUMOCTb JlaBJIeHHs raza oT o0béma u Temmneparypsl. [lepenaua naBiaeHus TBEPIbIMU
TeJIaMHU, KUAKOCTAMHU U razamu. 3akoH [lackains. [IneBMaTHUecKre MalIHBbI.

3aBUCUMOCTh [JaBJIEHUS JKUJAKOCTH OT TJIyOuMHBI HOrpyXkeHus. [ 'uapocraTHuecKuii
napazgokc. Coobmaromuecst cocyasl. ['napaBianueckue MexaHU3Mbl. Vcnosib30BaHUE BBICOKUX
JABJICHUH B COBPEMEHHBIX TEXHOJIOTHSIX. Y CTPOWCTBO BOJIONPOBOJIA.

Atmocdepa 3emnn u atMocdepHoe naBieHue. [IpUYMHBI CyIECTBOBAHUS BO3MYLIHOU
obonouku 3emuu. OmbiT Toppuuernnu. M3mepenune arMocdepHOro AaBieHUs. 3aBUCHMOCTb
aTMOC(EepHOro JaBJE€HUS OT BBICOTHI HaJa YypoBHeM Mops. I[Ipubopsl ans u3MepeHus
aTMOC(EpHOTO AaBICHHUS.



JlelicTBHE KUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX Teso. BriTankuparomas (apxumeioBa)
cuna. 3akoH Apxumena. YCJIOBHME BO3HMKHOBEHHUS BBITAIKMBAIOIICH (apXUMEIOBOW) CHIIBI,
nonarekanue. [LmaBanue ten. Bo3ayxonnaBanue.

Pabora u MmomHOCTB. JHeprus.

Mexanudeckasi paboTa Juist CUJI, HallPaBJICHHBIX BIOJb JIMHUU TIepeMenieHrs. MOIHOCTb.

[IpocThie MeXaHM3MBI: pblYar, BOPOT, OJOK, IMOJUCIACT, HAKIOHHAs TUIOCKOCTb,
HOXHUYHBIA MexaHu3M. MoMeHT cuiibl. PaBHOBecue peruara. [IpaBuino momenToB. [Ipumenenne
MpaBUjia paBHOBECHS pbluara K OJIOKy. «3omoToe mpaBwio» Mexanukd. KIIJ[ mpocteix
MexaHu3MOB. [IpocTeie MEXaHU3MBI B OBITY, TEXHUKE, dKUBBIX OPTaHU3MaX.

Mexannueckas sHeprus. KuHermueckas W noTreHUualnbHass 3Heprus. lIpeBpaimenne
OJIHOTO BHJIa MEXaHUYECKOM PHEPTrUU B APYrod. 3aKOH COXpAaHEHHUS U MPEBPAICHUS SHEPTUU B
MEXaHUKe.

8 KIIACC

TenJioBble sIBJIEHUS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH CTpOEHHs BellecTBa. Macca
U pa3Mepbl aroMOB W MOJeKyld. OTBITBI, TOATBEPKIAIONINE OCHOBHBIC TOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKOM TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSIHH BemecTBa. Kpucramwimyueckue u
amopdubie Tena. ['padeH — HOBBIM MaTepuai Jjs HOBBIX TEXHOJOTHUU. TEXHOJIOTHUU TOTyICHHS
HCKYCCTBEHHBIX aiMa30B. OOBSICHEHHE CBOWCTB T'a30B, KHAKOCTEH W TBEPABIX TEN HA OCHOBE
MOJIOKEHUH MOJIEKYJISIPHO-KHHETHYEeCKOM Teopun. [loBEepXHOCTHOE HATSIKEHHE, CMaddBaHHE,
KanuJuIsipHbIE sABJEHUS. TeruioBoe€ pacHIMpeHHe M CKaThe. 3aBUCHUMOCTh JIaBJICHUS rasa OT
o0BEMa, TeMIiepaTypsbl.

Temneparypa. CBsi3b TeMIEpaTypbl CO CpeIHEW KHHETUYECKOW HHEPrued TEerIOBOro
JBUKEHHUS YacTull. TemmepaTypHble IIKAJIbI.

Bayrpennsis sueprus. CrnocoObl M3MEHEHWs BHYTPEHHEW SHEPruM: TeIuionepeaada u
coBepuieHre padboTsl. Buel Teronepenaun: TeIIoNpoBOJHOCTh, KOHBEKIUS, U3TydeHne. Bupl
TeIUIonepeiayu B Mpupoje U Texuruke. HeoOpaTuMoCTh TEMIOBBIX MPOLIECCOB.

KomuuectBo Temmotel. YaenpHas TEIUIOEMKOCTH BelIecTBa. [emIooOMEH M TEIIOBOE
paBHOBecuHe. 3akoH HproToHa-PuxMana. YpaBHeHHE TEIJIOBOro OajaHca.

[InaBneHue u OTBEpJIEBAHME KPUCTAUIMYECKUX BEIIECTB. Y IE€JbHAs TEIUIOTA IJIABJICHUS.
[TapooOpa3zoBanne ¥  KOHJIEHCAIIUS. Ucnapenue. Kunenue. VnaenpHasgs  TeIUIOTA
napoo6pazoBaHus. 3aBHUCHUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpHOIro JaBJICHHUSL.
HacplienHsIil 1 HeHAChILEHHBIN Map. BiaxkxHOCTH BO3AyXa.

OHeprus TOIUIMBA. Y IebHAs TEIJI0Ta CrOPAHUSL.

[Mpunnuner pabotel TeroBbix asurareneil. KIIJ rtemmoBoro apuratens. TemnoBbie
JBUTATENM U 3alIUTa OKpYyXarolieil cpenpl. TemnoBbie NOTepU B TEIJIOCETSIX.

3aKOH COXpaHEHUs U MPEBPAIICHHS SHEPTUU B MEXAHUUECKUX U TEIUIOBBIX IPOIIECCax.

JJleKTPpUYeCKHe M MATHUTHBIEC SIBJICHHUS.

Onektpusanus Tenl. J[Ba pona 3JIeKTpUUYECKHX 3apsaoB. BzaumonelicTBUe 3apsyKEHHBIX
ten. 3akoH Kynona.

Onektpuyeckoe noJsie. Hanpspk€HHOCTD anekTpuyeckoro nojis. [IpuHuumn cynepno3uiuu
ANEKTPUYECKHUX MOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DJIeMEHTapHbIM 3iekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOAHMKM, NUANEKTPUKHA U TOJIYNPOBOJHUKUA. 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsna.

DNEKTpUYECKU TOK. YCIOBHUS CYHIECTBOBAHUA DJIEKTPUUYECKOTO TOKA. VICTOUHMKH
MOCTOSIHHOTO TOKa. JIeWCTBUSA AIEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHHUTHOE).
DNEeKTPUUYECKUM TOK B METAILIAX, KUJIKOCTSX U Tra3ax.

Onektpuyeckas 1enb. Cuiia Toka. DNeKTPUUECKOe HanpsKeHne. AMIIEPMETP U BOJIBTMETP
B LIETIM NOCTOSIHHOTO TOKa. CONMpPOTUBIEHUE NMPOBOJAHUKA. Y IEIbHOE COMPOTUBIIEHNE BEIIECTBA.



3axon Oma ju1s yyacTtka nen. IlocinenoBarenbHoe U napayuieIbHOE COEAMHEHUE TIPOBOIHUKOB.
SJIC B nenu NOCTOSAHHOTO TOoKa. 3akoH Owma mns mosHoi nenu. [IpaBuna Kupxroda. Pacuér
IIPOCTBIX JIEKTPUYECKUX Lieneld. HenmHenHbie 371eMEeHThI.

PaboTa 1 MOIIHOCTB JEKTPUUECKOTO ToKa. 3akoH JDxoyns-JleHna. DaeKkTpudyeckue enu
Y IOTPEOUTEIH IICKTPUUECKOM dHeprun B ObITy. KOpoTKOE 3aMBbIKaHHE.

[TocrostHHbiE MarHuThl. B3auMoaeicTBME NOCTOSIHHBIX MarHMTOB. MarHutHoOe IOJe€.
MarnuTHO€ noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe 1oJie
anekTpudeckoro Toka. OnbIT Amnepa. [IpuMmeHeHne 31eKTpoOMarHuToB B TexXHHKE. JlelicTBue
MAarHMTHOTO TOJIsI Ha MPOBOJHHMK C TOKOM. Cuia Amriepa U omnpejelieHue €€ HarpaBJICHUS.
DNeKTpoABUTaTENb MOCTOSIHHOTO ToKa. Vcmosib30BaHuE 3JEKTpOABUTATENICEd B TEXHUYECKUX
YCTPOWCTBAaX U HAa TPAHCIIOPTE.

Oneitel  @apanes. SIBneHue  snekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHuna.
OnektporeHeparop. CrocoObl TOJYyUYEHHS] JJIEKTPUUECKOW DHEPruu. OIJIEKTPOCTAHIIMKA Ha
BO300OHOBJISIEMBIX MCTOYHUKAX SHEPIHUU. DKOJIOTHYECKHE MPOOJIEeMbI dHEPreTUKH. TOITMBHbBIC
AJIEMEHTHI U AIIEKTPOMOOHIIH.

9 KJIACC

Mexannuyeckue siBJ1eHHSI.

Mexanudeckoe nBrkeHHe. MarepuanbHas Touka. CrocoObl OMHCAHUS MEXaHHUYECKOTO
JBUKEHUS: TaOMUYHbIN, Tpadudeckuil, aHamuTuueckuid. Cucrema orcuéra. OTHOCUTEIHHOCTH
MEXaHUYECKOTO JBIKCHHUS.

BekTopHble BENMMUYMHBI, OMEpallud C BEKTOpaMH, IMPOEKIMU BeKTopa. Pammyc-BekTop
MaTepUaIbHON TOYKH, MEPEMEIICHUE Ha MJIOCKOCTH. PaBHOMEpPHOE MPAMOJIMHEHOE ABUKEHUE.
HepaBHoMepHOe npsamosinHeWHOe aBWKeHHe. CpenHsis W MIHOBEHHas CKOpPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBUKCHUH.

VYckopenne. PaBHOyCKOpEeHHOE MPSIMOJWHEHHOE IBMIKEHHE. YCKOPEHHE CBOOOJHOTO
nageHusa. OneITel [anuies.

I'padmyeckas uHTEpHpeTAUs YCKOPEHUS, CKOPOCTH, MIPOWUIEHHOTO MYTH U MepEeMEIICHHS
JUTSL IPSIMOJIMHEWHOTO JIBUYKEHUS.

JIBukeHue Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY.

JIBrKeHHe 1O OKPYXHOCTH. JIMHEHass CKOPOCTh, YIioBas CKOPOCThb, MEPUOJ M 4acTOTa
oOpallleHHsT TPU PABHOMEPHOM JIBIDKEHUU MO OKpPYKHOCTH. CKOpPOCTh U YCKOpEHHE IpHU
JBUKEHHUHU 110 OKPYKHOCTH.

Bexkrtop cuiibl. PaBHoaelCTBYOIIAs cuiia.

[TepBriit 3akoH Hprotona. Bropoii 3akon Herotona. Tpetuii 3akon Hptorona. [lpuHumn
CYIIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuja TPEHUsS CKOJIBKEHMS, Cuila TPEHHS
nokos, npyrue Busl TpeHus. Koadduunent tpenus.

JIBU>KEHHE TeJ IO OKPYKHOCTH MO IEHCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymiu u noabéMHas cuna kpbuia. CoBpeMEHHBIE JIeTaTeNIbHbIE annaparsl, Cyaa
Ha TOJBOJHBIX KPBUIbSX, AHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISAX. [[BmkeHHe moe3na Ha
MAarHUTHOM MOJTYILKE.

Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHMs. J[BMKEHUE Tel BOKPYT I'PaBUTALIMOHHOTO
1eHTpa (B ToM urcie rianet Bokpyr Connna). IlepBas kocmudeckas ckopocTh. HeBecoMocTs 1
Meperpy3KH.

PaBHOBecue MarepuanbHO TOUKH. AOCOMOTHO TBEPI0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tenma. M3meHenue wumnynbca. Mmiynbc cuibl. YIpyroe H  HEYIPYroe
B3aMMO/ICIICTBHE. 3aKOHBI U3MEHEHUS U COXpPAHEHUs UMITyJibca. PeakTHBHOE JIBUKEHUE.

Mexannyeckas paboTa U MOIIHOCTh. PaGoTa cunm TskecTH, ynpyroctd, TpeHus. CBs3b
SHepruu u paboTel. [loTeHIManbHas SHepPrus Tena, MOTHSATOrO HaJa MOBEPXHOCTHIO 3EMIIH.



IToreHumanpHas 3Heprus c:karod npyxuHsl. Kunerndeckas sHeprus. Teopema 0 KUHETUYECKOU
SHEpPruu. 3aKOH U3MEHEHUS U COXPAaHEHUSI MEXaHUUECKON DHEPIHUH.

Mexanuyeckue KoJie0aHus U BOJIHBI.

Konebarenpnoe nBmxeHne. OCHOBHbBIE XapaKTEPUCTHKH KOJEOaHMI: MEPUOJ, 4acToTa,
ammuTyaa. I'apmoHnueckue kosjebanus. 3aryxaromue Koyiebanus. BeiHyxaeHHbIe KOJIeOaHusl.
Pesonanc.

MaremaTtuueckuil U NpyXUHHBIA MasTHUKU. [IpeBpaliieHue sHepruu npu KosedaTeIbHOM
JIBUKCHUHU.

Mexannueckue BOJHBL IIpomonbHble W monepeuHble BoJIHbI. CBONCTBA MEXaHMUECKUX
BOJIH: uHTEepdepeHImss u mudpakuus. JlmMHA BONHBI M CKOPOCTh €€ pacripoCTpaHEHHS.
MexaHn4eckue BOJIHBI B TBEPAOM TeENE, CEHCMUYECKHUE BOJIHBI.

3Byk. PacnipocTpanenue u otpaxkeHue 3Byka. [ poMKOCTh 3ByKa M BbICOTa TOHA. Pe3oHaHC
B akyctuke. WH(pa3sByk u ynbTpa3Byk. lMcronbp3oBaHue ynbTpa3Byka B COBPEMEHHBIX
TEXHOJIOTUSIX.

DJIEKTPOMAarHUTHOE 110JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHUTHOE TMoJie. DJIEKTPOMarHuTHble BOJHBL. (CBONCTBA 3IEKTPOMArHUTHBIX
BoJH. [IIkana snexTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3/1€eKTPOMAarHUTHBIX BOJIH Uil COTOBOM
cBs3u. Pagnonoxkanus. KocMmuueckas cBsizb.

DJleKTpoMarHuTHas Tmpupoja cBera. CKOpOCTh cBeTa. BOJHOBBIE CBOWCTBAa CBETA:
uHTepdepeHus U udpaxus.

CgBeToBbI€ SIBJICHUS.

JlydeBas Mozenp cBeTa M reoMmerpuueckas onrtuka. Mcrounuku csera. I[lpsimonuHeitHoe
pacnpoctpanenue cBera. 3armenus ConHua u JIynel. Otpaxkenuwe cBera. Ilnockoe 3epkaino.
3akoH oTpaxkeHus ceta. [locTpoenne n3odpaxeHuii, ChOpMUPOBAHHBIX 3EPKATIOM.

[Ipenomnienne cBeta. 3akoH TmpenomiieHUs cBeta. [lolmHOe oOTpakeHue CBera.
Hcnonp30Banye MOTHOTO OTPaXKEHUSI B ONTHYECKUX CBETOBOJIAX, ONITOBOJIOKOHHAS CBSI3b.

Jluuza, xon naydeit B jumH3e. Dopmyna ToHKoM auH3BL [locTpoeHue wu300pakeHUH,
chopMUPOBAHHBIX TOHKOW JMH30W. OnTuyeckas cucteMa QoToamnmapaTta, MHKpPOCKONA H
Teneckomna. ['a3, kak ontuyeckas cucreMa. biin3opykocTs U JaIbHO30PKOCTb.

Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. ClioskeHnEe CIEKTPaIbHBIX [IBETOB.
Jucnepcus cera.

KBaHTOBBIC SIBJICHUS.

Omnbitel Pe3epdopna u mianerapuas moaenb aroma. Moaenb aroma bopa. Mcnyckanue u
noryionieHue ceera atoMoM. KBanTel. JIuHeliuaTeie ClIEKTPHI.

PagnoaktuBHOCTh. Asbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas mopenbs aromHoro siapa. M3otombel. PaguoaktuBHble mnpeBpamienus. llepuon
nojypacnaaa aroMHbIX sjep. JelcTBUEe paJuOaKkTUBHBIX M3IYyYEHUN HaA >KUBBIE OPraHU3MBI.
3amura OT paluOaKTUBHOTO U3TyYEHUSI.

SAnepHble peakiiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCE. DHEPrus CBS3U
aToMHBIX sep. CBs3p macchl M 3Hepruu. Peakuuum cuHtesa u AeneHus sanep. VcrouHuku
sHepruu ConHima U 3BE3A. SnepHas dSHepreTuka. OKOJIOTMYECKHE MpoOJIeMbl sIIepHON
SHEPrETHKHU.

IToBTOpPHTENIBLHO-00001IAOIINI MOTYIb.

[ToBTOpUTENBEHO-0000IIAtOMMIT  MOIYNb  MpeAHa3HAadeH JUIsl CHCTEeMaTU3allud U
0000111eHUs] TPEIMETHOTO COJIEPKAHMSI U OTIbITA JIEITETbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (U3MKH YIIIyONEHHOTO YpPOBHS, a TakKXkKe M IOJATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY 1O (pU3UKE.

B nponecce nzyueHuss JaHHOTO MOYJISI PEATIM3YIOTCS U MOJIy4aroT JajbHEIIee pa3BUTHE
yueOHble JeHcTBUS, OO0ECleuYnBaONIe JIOCTH)KEHUE TMPEIMETHBIX W MeTallpeIMETHBIX
pe3yabTaToB OOydeHus, (OpMHUpPOBAHHE ECTECTBEHHO-HAYYHOM TpaMOTHOCTU: OOBSICHEHUE U
ONMCAHME SIBIICHUH Ha OCHOBE MPUMEHEHHs (PU3UUECKUX 3HAHUN, UCCIIET0BATENLCKUE AEHCTBUS



(BBLIBWKEHHUE TUIOTE3, IOCTAHOBKA LIEIM U IUIAHUPOBAHUE MCCIEAOBAHUA, aHAJIN3 JaHHBIX U
IIOJIy4Y€HHUE BBIBOJIOB).

[IpennmouyrurenbHO  (GOpPMON OCBOCHHST MOJIYJAS SBISETCA MPAKTUKYM, Iporpamma
KOTOPOTO BKJIFOYAET:

pelieHue 3aaad, OTHOCSIIMXCSA K Pa3IUYHBIM pas3fesaM M TeMaM Kypca (pu3uku, B TOM
quclie 3aJ]a4, UHTErPUPYIOIIUX COJEPKAHUE Pa3HbIX Pa3eiioB;

BBITIOJTHEHHUE JTa00PaTOPHBIX paboT M OMBITOB (BKIIOYAst paOOTHI U OIBITHI M3 MEPEYHEN K
paszenaM Kypca) B YCIOBMSIX CaMOCTOSATEIbHOIO IUIAHMPOBAHUS MPOBENEHUS HCCIEIO0BaHUS,
BBIOOpA 1 0O0CHOBAHMSI METO/[a U3MEPEHHUS BEIMYHMH, COOPKU IKCTIEPUMEHTAIBHOW YCTAaHOBKH;

BBINIOJIHEHUE MPOOJIEMHBIX 33JaHUN TPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa (3aJaHus 1o
€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH ), B TOM YHCJI€ 3aJaHUN C MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy Haa TpPYNNOBBIMH WM HWHAWBUIYaJbHBIMH IPOEKTaMH, CBSI3aHHBIMH C
coJiep’KaHueM Kypca (pU3UKHU.

N3ydyeHne moBTOPUTENBHO-0000IIAIOIIET0 MOIYNISI MOXKET 3aKaHYMBAThCS MPOBEACHHUEM
JTUArHOCTUYECKOM paboThl 3a Kypc (U3MKHA YriayOia€HHOTO YpPOBHS, BKIIIOYAIONICH 3aqaHuUs
Pa3HOTO YPOBHS CJIOXHOCTU. Pe3ynbTaTbl BBINOJHEHUS JUArHOCTHYECKOM paboThl MOTYT
MTOKa3bIBaTh CTENEHb TOTOBHOCTU 00Y4YaIOIMXCsl K OCHOBHOMY T'OCY/IapCTBEHHOMY JK3aMEHY I10
¢buszuke, a TaKKe CBHUJIETEIbCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyYHOMU
IrPaMOTHOCTH.



IVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YI'JTYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JOCTHIKEHHUE TIMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
JIMUHOCTHBIE PE3YJIbTATbBI

B pesynprate wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS Y
oOyuaronierocs OyayT cOpMUPOBAHBI CICAYIONINE INIYHOCTHBIC PE3YIbTAThl B YaCTH:
I)nampuomuueckozo éocnumanus:

MPOSIBJICHUE MHTEPECAa K UCTOPUHM U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (hHU3UUECKOI
HayKH;

LIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2)epasicoanckozo u 0yxo6HO-HPAGCHMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXJICHHH OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHHUEM JTIOCTHKEHUN (QU3HKY;

OCO3HAHUE BAXHOCTH MOPATbHO-3TUUECKUX MTPUHITUIIOB B JEATEIHHOCTH YUEHOTO;
3)acmemuyecKo2o 60CRUmMAanUA:

BOCTIPUSATHE ICTETUYECKUX KaueCcTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO TMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4)uennocmu HayuH020 NOZHAHUA:

OCO3HAHWE IEHHOCTH (PU3WYECKOW HAayKHd KaK MOIIHOTO MHCTPYMEHTa TMO3HAHWS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENUIIEN COCTABIIAIOIIEN KyJIbTYpHI;

OpHEHTAIMsI B JCATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TIPUPOJIHI;

pa3BUTHE HAYYHOU JII0003HATETLHOCTH, HHTEpECca K UCCIIE0BATEIBCKOM IESITEIILHOCTH;
5)popmuposanusa Kynomypot 300p06bsa U IMOUUOHANLHO20 O1A2ONOAYUUA:

OCO3HAaHHE ILIEHHOCTH Oe30macHoro o0pas3a >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM
MUp€, BAXKHOCTHU MPaBHJI 0€301IaCHOTO TOBECHHS HAa TPAHCIIOPTE, HAa IOPOTAX, C ANEKTPUUECKUM
U TETUIOBBIM 000PYZI0BAHUEM B JOMALTHUX YCIOBUSX;

chopMUPOBAaHHOCTh HaBbIKa pediekcuu, MpU3HAHWE CBOETO MpaBa Ha OMIMOKY M TaKOTO
XKe MpaBa y APYroro 4eloBeKa;
6)mpy0oe6ozo eocnumanus:

AaKTUBHOE y4yacTHe B PEIICHUM MPAKTUYECKHUX 3ajad (B paMKax CeMbH, 00pa30BaTEIbHOMN
OpraHu3aliy, ropoja, Kpas) TeXHOJIOTUYECKON U COIMANIbHON HANpaBICHHOCTH, TPEOYIOIUX B
TOM 4Hucie U PU3NUEeCKUX 3HAHUM;

MHTEpPEC K MPaKTUYECKOMY U3yUYEHHIO Tpodeccuil, CBsI3aHHBIX ¢ (PU3UKOIL;
7)IKON102U4eCKO20 60CRUMAHUSA:

OpUEHTAIlMsl Ha NpUMEHEHUEe (PU3MYECKUX 3HAHHWM JUId pelleHus 3a7ad B 00JacTH
OKpYKalollel Cpelpl, MIAaHUPOBAHUS MOCTYIKOB M OLEHKA UX BO3MOXKHBIX MOCIEACTBHH IS
OKpPY’KaIoIlel Cpe/Ibl;

OCO3HaHHKE TTI00aJIbHOT0 XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MyTel UX pelIeHHUs,;
8)aoanmayuu Kk usmenaOWUMCA YCAOBUAM COUUATLHOU U RPUPOOHOIL CPEdbL:

MOTpeOHOCTh BO B3aUMOJICHCTBUU TIPU BBHIMOTHEHHHM WCCIEIOBAHMI M MPOEKTOB
(bu3nuecKoil HaMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO 1EeSITENIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUN, YMEHUN (HOPMYTUPOBATH UAEU, IOHATHUSA,
TUMNOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00acTu (PU3UKH;

TJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3UUYECKUX 3HAHUM;

CTpeMJICHHE aHATU3UPOBATH U BBISBISATH B3AUMOCBSI3H MPUPOIBI, OOIIECTBA M IKOHOMUKH,
B TOM YHCJI€ C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHU;



OLICHKAa CBOMX JEWCTBUM C Y4E€TOM BIMSHUA Ha OKPYXKAIOIIYIO Cpely, BO3MOKHBIX

rJ100aJIbHBIX TOCJIECTBUN.
METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ylbTaTbl OCBOCHHUS HPOTPAMMBI MO (DU3MKE OTPaXKAIOT OBIIAJCHUE
YHUBEPCAIbHBIMU  yYEOHBIMU JEHCTBUSIMM — I[I03HABAaTEJIbHBIMH, KOMMYHHMKaTHUBHBIMH,
PEryISATUBHBIMU.

Ilo3naBaTenbHbIEe yHHBeEpPcaIbHbIE YueOHbIe 1elCTBUSA
Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISAIT W XapaKTEpU30BATh CYIECTBEHHbIE NpPHU3HAKU OOBEKTOB  (sBJICHUMN),
KJIaccu(UIMpOBaTh UX;

BBISIBJIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEUUS B pPACCMAaTPUBAEMBIX (PaKTax, NAHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;

BBISIBJISITh NPUUMHHO-CJICACTBEHHbIE CBS3M MpPU M3YyYEHUM (U3MUECKUX SBJICHUU H
IIPOLIECCOB, JI€NaTh BHIBOBI C UCIIOJIB30BAHUEM JIEYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUH,
BBIJIBUTaTh TMIIOTE3bI O B3AUMOCBS3SIX (PU3NUYECKUX BETUYNH;

CaMOCTOSITENIBHO BBIOMpPATh CIOCOO perieHusl yueOHOM (u3nueckoi 3ajaun (CpaBHEHHE
HECKOJIbKUX BAPUAHTOB pEIlIeHUs, BbIOOp Hambosiee MOJIXOJSIIET0 C YY4ETOM CaMOCTOSATEIbHO
BBIJICTIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibckmne 1eiCTBUS:

HCIO0JIb30BaTh BOMPOCH! KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;

MIPOBOJUTH MO CaMOCTOSITENIbHO COCTAaBJICHHOMY IUIAHY OIIBIT, HECJOXKHBIA (pusnueckuit
AKCIIEPUMEHT, HEOO0JIbIIIOE HCCe0BaHNE (PU3UUECKOTO SIBICHUS,

OIICHMBAaTh HAa MPUMEHHMOCTb U JOCTOBEPHOCTh HH(POpPMAIUIO, IMOJYYEHHYIO B XOJI€
UCCIIEIOBAHUS UM SKCIIEPUMEHTA;

CaMOCTOATENBHO (popMyaHpoBaTh 00OOIIEHUS M BBIBOJIBI [0 pe3ysbTaTaM MPOBEAEHHOTO
HaOJII0/IeHU, OIIBITA, UCCIIEOBAHUS;

IIPOrHO3UPOBATh BO3MOJKHOE JAajbHEWIIEe pa3BUTHE (PU3MUECKUX IPOLECCOB, a TAKKE
BBIIBUr'aTh MIPEMOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX M KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

IPUMEHATh pa3IMYHbIE METOJbl, MHCTPYMEHTBl W 3alpochl INpU IOUCKE U OTOOpe
nHGOpMAaLMY WK IaHHBIX C Y4ETOM NpeUI0KEHHON yueOHOM (hu3nyeckol 3a1auu;

aHAJIM3UPOBaTh, CHUCTEMATU3MPOBATH M HHTEPIPETHPOBATH HHPOPMALUIO Pa3IMUHBIX
BUJIOB U ()OPM IIPEJCTABIIECHHUS;

OLICHUBAaTh HAJEKHOCTh MHPOPMALUU IO KPUTEPUSM, HPEUIOKEHHBIM YUUTEIEM WM
c(OpPMYJINPOBAHHBIM CaMOCTOSATENBHO;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMANBbHYIO (OpPMY TpeACTaBIE€HUS HHPOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a/1a4l HECIOKHBIMU CXeMaMH, uarpaMMaMu, UHOW rpadukoi u
UX KOMOMHAIUSAMH.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

B X0/JIe 00CYKJIeHHs YUeOHOro MaTepualla, pe3yJabTaToB J1a00paTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKJa€MOM TE€Mbl M BBICKA3bIBaTh WJEH, HAlleJICHHBIE Ha
peleHue 3a1auu 1 Mnojiep kanue 01aroxenaTeIbHOCTH OOIEHMS;

CONOCTAaBJIATh CBOM CYXKIEHUS C CYKICHUSMU JpPYTUX YYaCTHUKOB JHUaJIOra,
oOHapyXHUBaTh pa3IMyMe U CXOJICTBO MO3UIINH;

BBIPAJKATh CBOKO TOYKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTAX;

NyOoJIMYHO  MpPEJCTaBIATh  PE3yJAbTaTbl  BBINOJHEHHOTO  (PU3UYECKOTO  OIbITa
(3KCcIIepUMeHTa, UCCIIeI0BAHMS, TPOCKTA);

MOHMMATh U UCIMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M MHIMBUAYaJIbHOU pabOThI mpu
peleH KOHKPETHON (PU3NYecKOil MpoOIemMbl;



NPUHUMATh LEJIM COBMECTHOM [IE€ATEIBbHOCTH, OpPraHU30BBIBATH JEHUCTBUA 10 €€
JOCTHIKEHHIO: PACIPENIeNIATh POJIH, OOCYXAAaTh MPOIECCHl M PEe3yIbTaThl COBMECTHOUM paboTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOLEH

BBITIOJIHATh CBOIO YacTh pPaOOTHI, JOCTHras KadyeCTBEHHOIO pe3yiabTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JCHCTBUS C APYTUMH YJIEHAMU KOMAaH/IbI;

OIIEHUBATh Ka4eCTBO CBOErO BKJIAJIa B OOLIMN MPOIYKT MO KPUTEPHUSAM, CAMOCTOSATEIHHO
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBepPcabHbIe YUueOHbIE 1eliCTBUA
Camoopranu3anus:

BBISIBIISITH TIPOOJIEMBI B JKM3HCHHBIX W YUEOHBIX CHTYAIMSIX, TPEOYIOIIHUX JJISl PEIICHUs
(bU3NIEeCKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX TMOAXOJAX TMPUHATHS PEIIeHUH (MHAMBUAYAITHHOE,
MIPUHATHE PEIICHUS B TPYIINE, TPUHATHE PEIISHUN TPYIIIO);

CaMOCTOSITEJIbHO COCTAaBJISATh QITOPUTM pelieHus: (U3MYeCKoW 3amaud WA IUJIaH
WCCIEAOBaHUSI C  Y4€TOM  HMEIONIMXCA PECYypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHUPOBATh MIpe/ylaracMble BApUAHTHI PEIICHUI;

JeNnaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OIICHKY CUTYAIlMU U TIpeJiaraTh IilaH € n3MEHEHNS,

OOBSCHATh TIPUYHHBI JTOCTYOKCHHS (HEAOCTHIKEHUS) PE3YJIbTaTOB JACSITEIBHOCTH, aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTHh KOPPEKTHBBI B JIEATEIHLHOCTh (B TOM YHCJE B XOJ BBHITIOJHEHHS (DU3HIECKOTO
WCCTIEOBaHUSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIUXCS CUTYaIlUH,
YCTaHOBJICHHBIX OIHMOOK, BOSHUKIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIH U YCIOBHSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4elioBeKa B XOJE CIOpa WM JUCKYCCHU Ha HayYHYIO
TeMy, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYroro.

NMpU3HABaTh CBOE TMpaBO Ha OMMUOKY NpH pEHIeHUH (QU3WYECKUX 3a7ad WiId B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTo.

INPEAMETHBIE PE3YJIbTATBI
K koniy obydyeHust 6 7 Kiacce npeaMeTHbIE pe3yabTaThl Ha YIIyOJEHHOM YPOBHE JOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

WCIIOJb30BaTh  TMOHATHSA: (U3MYECKHE W  XUMHYECKHE SIBJICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJIEJb, TUIIOTE3a, SAMHUIIBI (PU3HUYECKUX BEJIIMYMH, aTOM, MOJICKYJIa, arperaTHpie
COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBUKCHHUE
(paBHOMEpHOE, HEpPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOPHs, PaBHOACHCTBYIOIIAS CHII,
nedopmarus (ynpyras, miacTUYecKas), HeBECOMOCTb, COOOIAIOIIUECS COCY/IbI;

YBEpEHHO pa3nuyaTh sBieHUs (auddys3usi, TEMIOBOE ABWKEHHE YacTUI[ BEIIECTBA,
paBHOMEpPHOE JIBMKEHHUE, HEPAaBHOMEPHOE JBWIKCHHE, WHEPIMS, B3aUMOJCHCTBHE T,
paBHOBecHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO BpallleHHWs, Iepejaadya JaBJCHUS] TBEPAbIMHU
TelaMHU, JKHJAKOCTSIMH M Ta3aMu, arMochepHOoe [aBlieHHWEe;, IUTaBaHWUE TeJ, IPEBPAIICHHS
MEXaHUYECKON JHEpPruH) IO OMHCAHUI0O HMX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHHE H3YyYEHHBIX (DM3MUECKUX SBICHHUI B OKpYXaroliem Mupe (B
TOM 4Hclie PU3NYECKHe SBJICHUS B MIPUPOJAE: IPUMEPHI ABIKEHUS C PA3IMYHBIMU CKOPOCTSIMU B
KUBOW M HEKXUBOU MPUPOJIE, NEHCTBUE CUII TSHKECTH, TPEHUS, YIIPYTOCTU B MPUPOJIE U TEXHHUKE,
BIIUSIHUE aTMOC(EepHOro MJaBJICHUS HA >KMBOM OpraHusM, IUIaBaHHWE pPBIO, pbIYaru B Tele
4eloBeKa), MPU ITOM MEPEBOIUTh MPAKTHUECKYIO 33/1a4y B Y4EOHYIO, BBIICISTH CYIIIECTBEHHBIS
CBO¥CTBa (MpU3HAKK) PU3NIECKUX SBICHUI;

OTIMCHIBATh M3YYECHHBIE CBOMCTBA TeN M (DU3MUECKUE SIBICHUS, HCIIONB3YS (PH3UYECKHE
BETUYMHBI (Macca, O0BEM, TUIOTHOCTh BEIIECTBA, BpPEMs, MyTh, CPEAHSSI CKOpPOCTh, CHIIA



YIIPYTOCTH, CHJIa TSDKECTH, BEC Teja, CHJIa TPEHHs, JAaBlieHHE TBEPIOIO Tela, JaBJIeHUE CTo0a
KHUJIKOCTH, BBITAJIKMBAIOUIAs CHJIA, MEXaHHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT
CHJIBI, KOA(QQUIMEHT TIOJIE3HOTO JCHCTBHS MEXaHHW3MOB, KHHETHYECKas W IOTCHLHUAIbHAS
SHEPTHUs), IPH OMHMCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI MCIIOJIb3YEMbIX BEIUYHH,
ux OOO3HAYeHHMS W EOUHUIBI (U3UYECKUX BEIWYMH, HAXOOUTh (HOPMYIbI, CBSA3BIBAIOIINE
JTaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTh T'padUKd H3YHIEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA Teld, (PU3UUYECKUE SIBIICHUS U MPOILECCHI, UCIOJB3Ys IpaBUIia
CJIOXEHMsI CUJI (BJIOJIb OJHOM IpsiMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPAaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTUH, TPH JTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U 3allHChIBaTh €ro
MaTeMaTH4eCKOe BbIPAKEHUE;

CTpPOUTH TPOCThIE (PU3MUECKHE MOJENHM pEabHBIX OOBEKTOB, IMPOLECCOB U SIBJICHUH,
BBIJCIATh NPU 3TOM CYHIECTBEHHBbIE M BTOPOCTEIIEHHBIE CBONCTBA OOBEKTOB, IPOIIECCOB,
SIBIICHUH, IPUMEHSTh PU3NYECKUE MOJIEIH sl 00BbACHEHUS (PU3NYECKUX MPOLIECCOB U PEIICHUs
y4eOHBIX 3a/1a4;

OOBSACHATh (PU3NYECKHE SBJICHUS, MPOLECCHl U CBOICTBA TEN, B TOM YHCIE B KOHTEKCTE
CUTYyalluil NMPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, M peniaTh KayeCTBEHHbIE 3a/1ayl, B TOM
yuciie TpeOyolre YUCIACHHOTO OIICHUBAHUSI XapaKTePHbIX 3HaYCHUN (PU3NYECKUX BEIUYUH, IpU
3TOM BBIOMPAThH aJIEKBATHYIO (PU3HUECKYIO MOJIEIb, BBISBISATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U U
BBICTPAaWBaTh JIOTUYECKYIO IIEMOYKY pACCY)KJIEHUH C OMNOpod Ha HW3Yy4YEeHHbIE CBOMCTBA
(bu3UYecKuX SIBICHUH, (PU3MUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIIH;

pemath pacuy€THble 3amaud (B 2—3 [eHCTBUSA) MO HM3y4yaeMbIM TeMaM Kypca (U3HKH,
BBIOMpas aJCKBATHYIO (U3MUECKYI0 MOJIeNb, C HCIIOJb30BAaHUEM 3aKOHOB U (opmy,
CBSI3BIBAIOIIUX (PU3UUYECKHE BEIIMYMHBI, 3aIIMCHIBATH KPATKOE YCIOBUE U PAa3BEPHYTOE pELICHUE
3a/lauM, BBISBIATH HEJOCTAIOLIME WM HM30BITOUHBIE JaHHBIE, 0OOCHOBBIBATH BBHIOOpP MeETOJA
pelleHus 3aJayd, MCMOJb30BaTh CIPABOYHBIE JAaHHBIE, MPOBOAUTH MaTeMaTHYECKUe
npeoOpa3oBaHus U pacdy€Thbl, OLIEHUBATh PEATTUCTUYHOCTh MOJIYYEHHOTO 3HaueHUsl (Qr3nuecKoit
BEJIMYMHBI U OIpPEAesITh Pa3MEPHOCTh (PU3UYECKOW BENUYHMHBI, MOJYYEHHOW MpHU peIIeHUU
3a/1a4u;

pacrno3HaBaTh IpoOJIeMbl, KOTOPhIE MOXKHO PEIIUTH MIPHU MOMOIIU (PU3HUECKUX METOJIOB, U
npeaiaraT OpPUEHTUPOBOYHBIN CcrHoco0 pelleHus, B OMMCAHUU HCCIIEOBaHUS PACIO3HABATh
MIpOBepsieMOe MPEATNOI0KEHHE (TUIIOTE3Y), HHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ylbTar;

MIPOBOJIUTH OTBITHI MO HAOMIOJCHUIO (U3UYECKUX SBICHUMN MM (PU3HUECKUX CBOMCTB Tel
(muddy3us, TemioBoe paclIUpeHHe TIa30B, SBICHUE HMHEPIUH, W3MEHEHHE CKOPOCTHU IIpH
B3aMMOJICHCTBUM TeJ, MepeAaya MaBICHHUS >KUIKOCTBIO M Ta30M, MPOSIBICHUE JEHCTBUS
aTMOC(epHOro JaBJICHUS, JACUCTBUE MPOCTHIX MEXaHU3MOB): (OPMYIHPOBATH MPEAMNOIOKEHHUE
(rumoTe3y) 0 BO3MOXKHBIX pe3ylibTaTaX HaONIOIEHUN, CAMOCTOSTENIbHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HAbOpa 000pyAOBaHUS U (HOPMYTUPOBATH BHIBOBI;

MPOBOJUTH TMpsIMblE M KOCBEHHBbIE HU3MEpeHHs] (PU3UYECKHX BEJIUYUH (paccTosHUE,
MIPOMEXYTOK BPEMEHHU, Macca Tela, 00bEM Telna, Cuia, TeMIepaTypa, IUNIOTHOCTh >KUIKOCTH U
TBEPIOTO TeNa, CHJIA TPEHHUs CKOJIBXEHMs, JaBJI€HHE BO3/yXa, BBITAIKHBAIONIIAs CHJIA,
JeUCTBYIOIIas Ha MOTPYKEHHOE B XKUJKOCTh TEJO, KOAPPHUIMEHT MOJIE3HOr0 IeHCTBUS MPOCTHIX
MEXaHU3MOB) C MCIIOJb30BAaHUEM aHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP
MeToJla M3MepeHus, (UKCHpPOBaTh MOKa3aHMUS NPUOOPOB, HAXOJUTHh 3HAYEHHE H3MepseMOn
BEJIMYMHBI C IOMOILBIO YCPEIHEHUS Pe3YyIbTaTOB CEPUU U3MEPEHUI U OLIEHUBATh MOTPEIIHOCTD
U3MEPEHUN;

MIPOBOJIUTH HECIIOKHBIE AKCIIEPUMEHTAIbHBIE UCCIEIOBAaHMUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO IBIJKYIIETOCsS Tejla OT BPEMEHM JIBUXKEHHUS Tela,
CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbI HOPMAQJIBHOTO JIABJICHHUS, KadecTBa 0O0pabOTKu
MIOBEPXHOCTEN TEJ U HE3aBUCUMOCTHU CHJIBI TPEHMS OT IUIOINAAU CONPUKOCHOBEHMSI TEJN, CHUIIBI



YIPYTOCTH OT Y/UIMHEHHS MPYKUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOHN YacTh
TeJla M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBbI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHH IUIaBaHUS TeJN, YCIOBUU PaBHOBECHs pblyara U OJIOKOB):
COBMECTHO C yuuTesneM (OpMyIHpOBaTh 3a/aduy M THUIOTE3y HCCIEAOBAHUS, CAMOCTOSTEIHHO
IUTAHUPOBATh HCCIIEAOBAHUE, CAMOCTOSITENILHO COOHMpaTh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY C
HCII0JIb30BAHNEM HHCTPYKIIMH, MIPEACTABIATh MOJYyYEHHbIE 3aBUCUMOCTH (PU3NYECKUX BEIUYNH
B BHJC TaOmUI[ W TpadUKOB, OICHWBATH IOTPEIIHOCTH, JIENIaTh BBIBOJABI IO pe3yibTaTaM
HCCIIEIOBAHUS;

coOmogaTh MpaBWia TEXHUKH O€30MacHOro Tpyaa mpu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPONUCTB: BECHI, TEPMOMETP,
JMHAMOMETp, cooOIIarommecs cocy/pl, 0apoMeTp, phluar, MoABMKHBIN M HEMOJBMXKHBIN OJIOK,
HaKJIOHHAsI JIOCKOCTh;

XapaKTepU30BaTh NMPUHIUIBI IEHCTBUS U3YYEHHBIX IPUOOPOB, TEXHUUYECKUX YCTPOMUCTB U
TEXHOJIOTUYECKHX IIPOILECCOB C OMNOpPOM Ha HUX oOmNHcaHud (B TOM 4YHCIE: MOJIIUIHUKH,
YCTPOICTBO BOJOMNPOBO/IA, THAPABINUECKUN Tpecc, cu(OoH, MAaHOMETP, BBICOTOMED, NOPIIHEBON
HAcoC, apeoMeTp), MCIOJb3yd 3HaHUS O CBOMCTBaX (PU3MYECKHX SIBICHUH U HEOOXOAUMBbIE
(u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMBbl M CXEMaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEpPUTENbHBIX MPUOOPOB U  TEXHOJOTMYECKUX TMPOIECCOB TMPH pEHIeHHH Yy4eOHOo-
MPaKTUYECKUX 33/1a4;

MPUBOJUTh MpUMEpPbl  (HaxoAuWTh HHOpPMAIMIO O TNpUMepax) MPaKTHYECKOrO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOW KM3HM JAJsl oOecriedeHus: 0e30MacHOCTH
npu oOpaleHuu ¢ MNpUOOpaMH U TEXHUYECKMMHU YCTPOMCTBAMHU, COXPAaHEHHUS 3/10POBbI U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKaloIlel cpee;

OCYIIECTBJISATH OTOOP MCTOYHUKOB MH(POpManuu GU3HIECKOTO cojepkanus B MluTepHeTe,
CaMOCTOSITENIbHO (OPMYIUPYsl MOUCKOBBIM 3allpoc, Ha OCHOBE MMEIOIIUXCS 3HAHUH U MYTEM
CpPaBHEHMSI  PA3JIMYHBIX  HCTOYHUKOB  BBIACIATH  HMH(MOpMALHIO, KOTOpas  SIBJSETCS
MPOTHUBOPEUYNBOMN WJIM MOXKET OBITh HEJIOCTOBEPHOM;

WCIOJIb30BAaTh MPHU BBIMIOJHEHUU YUEOHBIX 3aJaHUN HAy4YHO-TIOMYJSIPHYIO JIMUTEPATypy
(bu3nuecKoro cojepxaHus, CIpaBOYHbIE MaTepualbl, pecypcbl cetu HTepHeT, BlaneTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAMKU W3 OIJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

co37aBaThb COOCTBEHHbBIE KPAaTKHE MHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HCTOYHUKOB MH(MOpManuu (HU3HUECKOTO COJIEp>KaHUsl, B TOM YHUCIIE MyOIMYHO JeJaTh KpPaTKHe
COOOIlEHUsI O pe3yiabTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAHM, MPU STOM TPaAMOTHO
WCII0JIb30BaTh M3yYCHHBIN MOHATUHHBINA ammapaTr Kypca (U3UKH, CONPOBOXKAATh BBICTYIUICHHUE
MpE3CHTALNEN;

IIPU BBINIOJIHEHUU Y4EOHBIX MPOEKTOB U HCCIEIOBAHHM pacmpenesiarh O0O0s3aHHOCTH B
rpynne B COOTBETCTBUM C IIOCTaBICHHBIMHM 3a/ladyaMH, CJEIWTh 3a BBINOJHEHUEM IIJIaHa
NEUCTBUM, aJeKBaTHO OICHMBATh COOCTBEHHBIN BKJIAJA B JEATENBHOCTH T'PYIMIbI, BHICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMO/JICHICTBUE, YUUTHIBasi MHEHUE OKPY)KAIOILIKX.

K xoH1ly 00y4eHus ¢ 8 knacce npenMeTHbIE Pe3ylbTaThl HA YIIIYyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

UCIOJb30BaTh MOHATUSA (Macca W pa3Mepbl MOJIEKYJN, TEIUIOBOE JBMKEHHE aTOMOB HU
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHUE U aMOP(HbIE Teja, HAChIIEHHbIH
U HEHACHIIEHHBIH TMap, CHocoObl M3MEHEHHMs BHYTPEHHEH SHEpPruu, 3JIeMeHTapHbIN
NIEKTPUUECKUM 3aps]], IPOBOJHUKH, MOJIYIPOBOJAHUKH, AUIIEKTPUKH, UICTOYHUKHU MTOCTOSHHOTO
TOKa, IEKTPUUECKOE U MAarHUTHOE TOJIsI, ONITUYECKas CUCTEMAa) U CUMBOJIMYECKUHN SI3bIK (PU3UKU
IIPU PELICHUN YUeOHBIX U MPAKTUUYECKUX 3a/]a4;



YBEPEHHO pa3inyaTh SBJICHUS (TEMJIOBOE paclIMpeHHUe (CKATHE), TEIJIOBOE PaBHOBECHE,
IIOBEPXHOCTHOE HATSIKEHHE, CMauMBaHWE, KAIWUISPHbIE SBJICHUS, UCHApEHUE, KOHJEHCallus,
IUTaBJICHWE, KPUCTAJUIM3ALMs, KUIIEHHE, CIOCOObI Terionepenadyn  (TEIUIONPOBOAHOCTb,
KOHBEKIIUS, W3JIyd€HUE), TEIUIOBbIE IOTEPHU, DJIEKTPU3ALUs Tel, B3aUMOJCIHCTBUE 3apsoB,
JNEUCTBUS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBUE MarHUTOB, JEHCTBUE
MarHUTHOTO I10JIS Ha IPOBOJHUK C TOKOM) 110 ONMCAHUIO UX XapaKTEPHBIX CBOICTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHHE HM3YYECHHBIX (U3UYECKUX SBICHUH B OKpYXaromem Mupe (B
TOM 4HCiIe (U3MYECKUE SIBJICHHUA B MPUPOJE: NMOBEPXHOCTHBIE M KANWUIAPHBIC SIBICHUS B
IIPUPOJIE, KPUCTAILIBI B MpUpoe, u3nydenue CoJiHIa, 3amMep3aHue BOJOEMOB, MOPCKUE Opu3bl,
o0Opa3oBaHue pOCHI, TyMaHa, UHEs, CHETa, MJIEKTPUIECKHE SBIICHHUS B aTMOc(depe, AIeKTPUIECTBO
KUBBIX OPraHM3MOB, MarHUTHOE MOJe 3eMiu, Aped( MOIIOCOB, POJIb MATHUTHOIO MOJS JJIs
KU3HU Ha 3emMJie, MOJISIPHOE CUSTHUE), TIPH STOM MEPEBOIUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NUECKUX SIBICHMI;

OTMCHIBATh M3YYEHHbBIE CBOICTBA Tel M (DU3MUECKUE SIBICHUS, UCIOJB3YS (PU3NUYECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI 3HEPIUsl, KOJIUYECTBO TEIUIOTHI, paboTa rasa, yaenbHas
TEII0EMKOCTh BEUIECTBA, y/AeIbHas TEIUIOTa IUJIABJICHMs, YAelIbHAas TEeIIoTa MapooOpa3oBaHus,
yAenbHas TEeIJIoTa CropaHus TOIUIMBA, KOA(PGUIIUEHT MOJIE3HOTO ASWCTBUS TEIJIOBON MAIlUHBI,
OTHOCHUTENIbHAs BJIAXHOCTh BO31yXa, OJJIEKTPUUYECKUN 3apsl], CHJIAa TOKa, DJIEKTPUYECKOe
HaIpsDKEHNE, CONPOTHUBIICHHE NMPOoBOJAHMKA, D/IC B Ienu MOCTOSTHHOIO TOKA, JIEKTPUYECKOE
yAETbHOE CONPOTHBIEHHWE BEIIeCTBa, pabOoTa M MOIIHOCTh DJEKTPHUYECKOr0 TOKa), MpHU
ONMHMCAHWU TPABWIbHO TPAKTOBAaTh (PU3MUECKUH CMBICA HUCHOJB3YEMbIX BEIMYMH, HUX
0003HaYeHHs] U €IWHUIBI (U3NUECKUX BEITUYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLINE JTAHHYIO
(bu3NYeCKy0 BETHYHUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH I'papUKU U3y4YE€HHBIX 3aBHCHUMOCTEM
(bMBUYECKUX BEIMYHH,

XapaKTepH30BaTh CBOMCTBA Tel, (PM3MUYECKUE SIBJICHUS U MPOLECCHI, UCIIONb3Ysl OCHOBHBIE
MOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUH CTPOEHMS BEIIECTBA, YPAaBHEHHUE TEIJIOBOTO
OanaHca, 3aKOH COXpaHEHMsI JIEKTPUUYECKOTro 3apsija, 3akoH KynoHa, MpUHIUI CyNepHo3ULIuN
ANEKTPUYECKUX ToJieH, 3akoH Oma it ydacTka mernu, npaBwina Kupxroda, 3akon Oma mis
noynHo# uenu, 3akoH Jkoynsa-JleHIa, 3aKOH COXpaHEHHsS SHEPruu, MPU ATOM pa3IUYaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTU4YECKOE BhIPAXKEHHE;

CTPOUTH MPOCThIe (PU3MUECKHE MOJIEIH pPealbHBIX OOBEKTOB, MPOIECCOB U SIBICHU,
BBIJICNISATh TP 3TOM CYHIECTBEHHBbIE M BTOPOCTEIIEHHBIE CBOHCTBA OOBEKTOB, IPOIIECCOB,
SIBJICHUHN, IPUMEHSTh GU3NYECKUE MOJEIH AJIsi 00bsCHEHUS! (PU3UUECKHUX MTPOLIECCOB U PELICHUs
y4eOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKHUE SBIICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, W peliaTh KayeCTBEHHBIC 3a/layl, B TOM
yuclie TpeOyollrue YUCISHHOTO OIICHUBAHUS XapaKTePHBIX 3HAYCHUH (PU3NUECKUX BEIHYUH, IPU
3TOM BBIOMPATH aJIEKBATHYIO (DU3HUECKYIO MOJIEIb, BBISBIISATH IPUUYMHHO-CIICACTBEHHBIE CBS3U U
BBICTPAaMBaTh JIOTUYECKYIO IIEMOYKY PACCYKIEHUU C ONOpON Ha W3Y4YEeHHbIE CBOMCTBA
(buznuecKux ABICHUHN, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelIaTh pacu€THbIE 3a7a4M (C onopoi Ha 2—3 ypaBHEHHs) [0 U3y4aeMbIM TeMaM
Kypca (H3UKH, BbIOMpas a/JeKBaTHYIO (U3NYECKYI0O MOJEb, C HCIOJIb30BAHUEM 3aKOHOB H
¢dopmyI, cBA3BIBAIOMIMX (U3NYECKHE BEIWYHMHBI, 3aMIUCHIBATH KPaTKOE YCIOBUE M pa3BEPHYTOE
peleHre 3a/a4M, BbISBIATH HEAOCTAIOUIME WM M30bITOUYHbIE JaHHBIE, 0OOCHOBBIBATbH BBHIOOD
METO/Ia PELIEHUS 3aJayd, HUCIOJIb30BATh CIPABOYHBIE JAHHBIE, MPUMEHATh METOJbI aHAJIN3a
pasMepHOCTel, HUCMOIb30BaTh rpaduyeckue METOJbl  pEelIeHHs  3a4ad, MPOBOJIUTH
MaTeMaTH4ecKue IpeoOpa3oBaHUs M PpacuéThl, OIEHMBATh PEATMCTUYHOCTH IOJYYEHHOTO
3Ha4eHUs (PU3MYECKONW BEIMYMHBI M OINpPENeNIsiTh Pa3MEPHOCTh (PU3UUYECKOW BETUUMHBI,
IIOJIyYE€HHOH NpU PELICHUH 3a/1a4H;



pacro3HaBaTh MPOOIEMBbl, KOTOPbIE MO>KHO PEIIUTh PU HOMOIIU (PU3UIECKUX METOJIOB, U
npeularaT OPUEHTUPOBOYHBIA CHOCOO pEIIeHHUs, B OMHCAHWUU HCCIECIOBAHUS PACIO3HABATH
MIPOBEPSIEMOE MPEINOI0KEHNE (TUIOTE3Y), MHTEPIPETUPOBATH MOJYYEHHBINH PE3yIbTaT;

MIPOBOJIUTH OTIBITHI 1O HAOIIOACHUIO (PU3UYECKUX SIBICHUHN WM (U3NIECKUX CBOWCTB TEJ
(KanWJuIApHBIE SIBJICHUS, 3aBHCUMOCThH JaBIICHHS BO3AyXa OT €ro o0béMa M TeMmepaTyphbl,
CKOPOCTH TIpoOIlecca OCThIBaHWs (HAarpeBaHUs) MPH H3IYYCHHH OT IIBETa H3JIyJaroulei
(mornomiaromei) MOBEpXHOCTH, CKOPOCTh HCHAPEHHs] BOIBI OT TEMIIEPATyphl KHIKOCTH M
IOMmA I € MOBEPXHOCTH, JJIEKTPHU3AIMsA TET U B3aMMOACHUCTBHE SJICKTPHUYECKUX 3apsioB,
B3aMMO/ICHCTBHE TIOCTOSHHBIX MAarHWTOB, BU3yalM3allsl MAarHUTHBIX TOJIEH IOCTOSHHBIX
MarHMTOB, JEHCTBHS MarHUTHOTO TOJS HAa IMPOBOJHUK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBA  DJIEKTPOJABHTATENs  IOCTOSHHOTO  TOKa):  (OPMYyIHpOBaTh  IPOBEPSIEMOE
MpEANoJioKeHHe (TUMOTE3y) O BO3MOXKHBIX pe3yibTaTax HaONIOJEHUN, CaMOCTOSITEIIBHO
coOMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa OOOpYHOBaHUS, OINMCHIBATH XOJ[ OIBITA H
(hopmMyTUPOBAThH BHIBOJIBL;

MPOBOJIUTH TpPSIMbIE W KOCBEHHBIE HW3MEPEHHUs (PHU3MUECKUX BEIMYHMH (TeMIeparypa,
OTHOCHTEIIbHASI BJIAXHOCTh BO3[yXa, CHJIA TOKa, HAaINpsDKEHHE, YAETbHas TEIUIOEMKOCTh
BEIIECTBA, COMPOTUBJICHWE IPOBOJHUKA, paboTa M MOIIHOCTh JJIEKTPHUECKOTO TOKa) C
WCIIOJIb30BAHMEM AHAJIOTOBBIX M LHUQPOBBIX NPUOOPOB, OOOCHOBBIBATH BBHIOOP MeTONA
M3MEepeHus, PUKCUPOBATH TIOKa3aHUs MPUOOPOB, HAXOIUTHh 3HAYCHHE U3MEPSEMON BEIIMIHHBI C
MTOMOTIIBIO YCPETHEHUS PE3YIbTaTOB CEPHH U3MEPEHUI U OIIEHUBATh MOTPEITHOCTh N3MEPEHHUH;

MIPOBOJIUTH AKCIIEPUMEHTAIBHBIC WCCIEIOBAHHUS 3aBUCHMOCTEH (DU3MUYECKHX BEITHYNH
(3aBUCHMOCTP JTaBJICHUS BO3/IyXa OT €ro 00bEMa W HArpeBaHUs WA OXJIAXKICHHS, HCCIIeIOBaHNE
SBIICHUSI TEIJIOOOMEHa TIpW CMEIIMBAaHUHM XOJIOMHOW M TOpsSYed BOJBI, 3aBHCHMOCTH
COTPOTHUBIIEHUSI NPOBOJAHMKA OT €ro JJIWHBL, IJIOUIAAH TONEPEYHOTO0 CEUEHUs M YAEeIbHOTO
COTPOTHBIICHUSI BEIIECTBA IMPOBOAHMKA, CUJIBI TOKa, MPOTEKAIOLIEro 4Yepe3 MPOBOJHUK, OT
HaMpsLKEHUs Ha MIPOBOJHMKE, UCCIIeI0BaHUE TIOCTIEeI0BATEIBHOTO U apalieIbHOTO COeANHEHUN
MIPOBOJHUKOB): COBMECTHO C y4HTeNleM (OpMylIHpoBaTh 3aJadyy W TUIOTE3Yy HCCIIEIOBaHMUS,
CaMOCTOSITENIBHO IJIAHUPOBATh MCCIIEOBAHNUE, CAMOCTOSITENIbHO COOUPaTh SKCIIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIOJb30BAaHUEM HMHCTPYKLIHMH, MPEJICTABISATh IOJy4YE€HHbIE 3aBUCUMOCTHU
(bu3nyecKux BEJIMYUH B BUJE TaOIHIl U IpaQUKOB, OLEHUBATh MOTPEIIHOCTH, JI€JaTh BBIBOJIBI 110
pe3yibTaTaM HcCle0OBaHMUs;

coOro1aTh MpaBmuiia 0€30MacHOTO TPYyAa MpU padboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIIUIBI IEHCTBUS U3YYCHHBIX IPUOOPOB, TEXHUUYECKUX YCTPOMUCTB U
TEXHOJIOTHYECKHX IMPOLIECCOB C OMOpPOil Ha MX omucaHus (B TOM YHUCIE: CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETp, MapoBas TypOHHA, aMIEpPMETp, BOJBTMETP, CUYETYUK DIIEKTPHUUECKON
SHEpPrUM, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelIbHBIC AJIEKTPONPUOOPH (IIPUMEPHI),
MIPEIOXPAHUTENU U UX MPUMEHEHHE B ObITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, AJIEKTPOABHUraTENb IMOCTOSHHOTO TOKAa), MCHOJNB3Ys 3HaHUS O CBOMCTBAX
(buznyecKux ABJICHUN, HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUUECKUE YCTPONUCTBA U U3MEPUTEIIbHBIE IPHOOPHI MO0 CXeMaM
U CXEMaTUYHBIM pPHUCYHKaM (KHUIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, THUTPOMETD,
JIBUTATENh BHYTPEHHETO CTOPaHMsl, dJEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbI AIIEKTPHUYECKUX
1enei ¢ mocineAoBaTeNbHBIM M MapauIeTbHBIM COCTUHEHUEM DJIEMEHTOB, pa3inuasi YCIOBHBIE
0003HauEHMSI 3JIEMEHTOB 3JIEKTPHUUECKUX LENeH, UCIOJIb30BaTh CXEMbI M CXeMAaTUYHbIE PUCYHKH
M3YYEHHBIX TEXHHUYECKHX YCTPOMCTB, WU3MEPUTEIbHBIX MPHOOPOB U TEXHOJOTHYECKHUX
MIPOLIECCOB MPH PEIIEHUH Y4eOHO-TIPAaKTHUYECKUX 3a/1a4;

MPUBOJUTh TpUMEpPHl  (HaxoAuTh HHPOpPMAIMIO O TpUMepax) MPAKTHIECKOTO
UCTOJb30BaHUs (PM3NYECKUX 3HAHUIM B MOBCEAHEBHOM >KM3HU Ui oOecrieueHuss 0€301MacHOCTH
mpu OOpalieHHH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUsS 3I0POBbI U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKaIOLIeH cpene;



OCYLIECTBIIATh MOUCK HHpOopManuu  (Qusmueckoro conepxanus B HHTepHere,
CaMOCTOSTEIIBHO (POPMYIIHPYSI IIOMCKOBBIH 3ampoc, Ha OCHOBE UMEIOIINXCS 3HAHUI U CPaBHEHUS
JOTIOJTHUTEIBHBIX MCTOYHUKOB BBIACIATh MH(POPMALIMIO, KOTOpAs SIBJISETCS MPOTHBOPEUYUBOU
WA MOXET OBITh HEJJOCTOBEPHOM;

WCIOJb30BaTh IPH BBIOJHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJIAPHYIO JUTEpaTypy
(GU3NYECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaJeTh
npuéMaMi KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHus HMHGOpPMAIMKA W3 OJHOW 3HAKOBOU
CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHBIE ITMCHMEHHBIE M KpaTKHe YCTHBIE cooOmmeHus, 00001mas
MHGOPMAIHNIO U3 HECKOJBKUX MCTOYHUKOB (PH3UYECKOTO COACPIKAHUS, B TOM UYHUCIIE ITyOIUYHO
MPEJCTABIATh PE3YIbTAThl MPOSKTHOW WIIM HCCIEA0BATENLCKON JESITEIbHOCTH, TPH STOM
IPaMOTHO HCHOJIB30BAaTh HM3YYCHHBI TOHATHHHBIN ammapaT Kypca (HU3WKH, COMPOBOXKAATH
BBICTYIUICHHE NIPE3CHTALUEN;

MIPH BBITIOJIHEHUH YY€OHBIX MIPOEKTOB M UCCIIEAOBAHUH (PU3MYECKHUX MPOIIECCOB paCIpeaesITh
00s3aHHOCTH B TpPYNNE B COOTBETCTBHHM C TIOCTaBICHHBIMH 3a7adyaMH, CIETUTH 3a
BBITIOJTHEHUEM TUTaHA JEHCTBUH W KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIH
BKJI/I B JICATEILHOCTD T'PYIIIBI, BHICTPAaUBAaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISSL
TOTOBHOCTb pPa3pemniath KOHMIAKTHIL.

K konmy oOyueHust ¢ 9 Kracce mpenMeTHBIE PE3yIbTaThl HA YIIIyOJIEHHOM YPOBHE JOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTP y 00yUAIOIINXCS YMEHUM:

WCTIONH30BaTh MOHATHUS (CHCTEMa OTCUETA, OTHOCHUTEIIEHOCTh MEXaHHMUECKOTO JIBUKCHHS,
HEBECOMOCTh W TIEPETPY3KH, IEHTP TSDKECTH, MEXaHWYeCKHEe BOJHBI, 3BYK, HH(pa3ByK u
YIABTPa3BYK, HIEKTPOMArHUTHBIE BOJIHBI, PEHTTCHOBCKOE M3IIydCHHUE, IIKAIA HIEKTPOMArHUTHBIX
BOJIH, WCTOYHHKH CBETa, ONM30PYKOCTh M JaJbHO30PKOCTh, CIEKTPHl HCITyCKaHUS |
noryomenus, anbda-, Oera- W TaMMa-U3TydeHHS, H30TOIBI, sJEpHas W TEepMOsAEpHas
SHEPreTHKa) U CUMBOJMYECKUH S3bIK (DM3UKH IPU PEIICHUN YIeOHBIX U MPAaKTHYECKUX 337124,

YBEPEHHO pa3IuyaTh SBICHUS (PaBHOMEPHOE W HEPAaBHOMEpPHOE MPSAMOJMHEHHOE
IBWKCHNE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KEHHE, CBOOOIHOE MaJCHUE Tel, IBHKECHHUE
10 OKPYXHOCTH, B3aUMOJICHCTBHE TeJ, pPABHOBECHE MAaTEPHAIBbHOW TOYKH, PEAKTHBHOE
IBWKCHHWE, HEBECOMOCTb, KoyeOaTenpHOe JBIKCHHE (TapMOHHMYECKHE, 3aTyXaroIlue,
BBIHYXX/ICHHbIC KOJIEOaHUs), PE30HAHC, BOJHOBOE JBIKECHHUE (PACHPOCTPAHEHHE M OTPAKCHHUE
3ByKa, HHTepEpeHIs U AU(PaKLIUsI BOJIH), IPIMOJIMHEHHOE pacpoCcTpaHeHNE, OTPAKCHNE U
IPEIOMIICHHE CBETA, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEeHHe OEIOTro CBETa B CIEKTP
U CIOXEHHE CIEKTPAIbHBIX I[BETOB, €CTECTBEHHAs pAJMOAKTUBHOCTH, BO3HHKHOBECHHE
JMHEHYATOTO0 CHEKTpa M3IYy4EeHHUs) MO OMHMCAHHI0O MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPHPYIOIIUX JaHHOE (PU3NYECKOe SBICHHE;

pacro3HaBaTh MPOSBICHHE W3YyYCHHBIX (DU3NYECKUX SBICHUH B OKpYXKaromeM MHpe (B
TOM uuciie GU3NYECKUe SBJICHUS B IPUPOE: IPUIMBBI U OTJIMBBI, JBIKeHUE M1aHeT CoJlHeuHOM
CHCTEMBbI, PEAaKTUBHOE [BM)KEHHE >KMBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICCHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, IIBETa TEJ, ONTHYCCKHE SIBJICHUS B
npupoje, OHoNornyeckoe JeMcTBHE BHUAUMOIO, YIbTPa(UOJIETOBOIO M PEHTI€HOBCKOIO
U3TY4YEeHUH, €CTEeCTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4H, pauOaKTUBHOE
U3TY4YEeHUE MPHUPOJHBIX MHUHEpPANOB JEeMCTBHE pPaJUOAKTUBHBIX W3IYy4eHUH Ha OpraHu3m
YeJioBeKa), MpH 3TOM MEPEeBOIUTh MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIJCIATh CYyIIECTBEHHbIE
cBOMcTBA (IPU3HAKK) GU3UUECKUX SBICHUM;

ONMCBHIBATh M3yYEHHBIE CBOMCTBA Tel M (U3UUECKUE SIBJICHHUS, UCHONB3YS (PU3NUYecKue
BEJIMYUHBI (CPeIHsAsS U MTHOBEHHAsI CKOPOCTh TeJla P HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHHUE,
NepeMellleHue TP PABHOYCKOPEHHOM TPSMOJIMHEWHOM JIBUOKEHUH, YIJIOBas CKOPOCTb,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, CHJIa TPEHMs, CHJla YIPYroCTH, CUJa TSKECTH, YCKOpEHUe
cBOOOJTHOTO MaJIeHHs, BeC Tela, HEHTP THKECTH TBEPJAOTO Tela, UMITYJIbC Teja, UMITYJIbC CHIIbI,



MOMEHT CHJIbI, MEXaHW4YecKast paboTa U MOIHOCTh, MOTCHIMAIbHAS SHEPTHsl Teja, IMOJAHATOrO
HaJ| IOBEPXHOCTHIO 3€MJIM, IOTEHIMAJIbHASL SHEPTUS CKATOM NPYKUHbI, KHHETUYECKasl SHEPIrus,
MOJIHAsT MEXaHW4ecKast SHEprusi, MephoJ] U YacToTa KOJICOAHUH, MEepHoJ MAaTeMaTHYECKOrO U
IPYKUHHOTO MAasiTHUKOB, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTAa TOHA, CKOPOCTb CBETa,
MOKa3aTeNb MPEJIOMIICHUS CPEbl), IPU ONMMCAHUM TPABMWIBHO TPAKTOBATH (PU3MYECKHI CMBICI
HCIOJIb3YEMBIX BEJIMYMH, MX OO003HAUEHMs M E€AMHULBI (PU3NYECKUX BEJIUYMH, HAXOIUTh
(dbopMyIbl, CBS3BIBAIONINE NAHHYIO (U3NYECKYIO0 BEIMYMHY C JAPYTMMH BEITUYMHAMH, CTPOHTH
rpadMKu U3y4eHHBIX 3aBUCUMOCTEN (U3NIECKUX BEITHYNH;

XapaKTepU30BaTh CBOWMCTBA Tel, (PU3MUECKHUE SBICHHUS M IPOLIECCHI, HUCIOJIb3YS 3aKOH
COXPAaHEHHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHLHUI CYNEPIO3ULMM CUJI, MPUHIIMI
OoTHOCUTENbHOCTH ['anmuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS MMIIYJbCA, TEOPEMY O
KMHETUYECKOW HSHEepruM, 3akoH ['yka, 3akOH bepHyiau, 3aKOoHBI OTPaK€HUS M IPETOMIICHHS
cBeTa, (popMylly TOHKOM JMH3bI, IUIAHETAPHYIO MOJIENIb aTOMa, HYKJIOHHYIO MOJIEJIb aTOMHOTO
sJ7ipa, 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MAcCOBOTO YMCEN IPU SIEPHBIX PEaKLHUAX, IPU 3TOM
pas3nuyaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA U €70 MaTEMAaTUYECKOE BBIPAKECHUE;

CTpOUTH (PU3MUECKHE MOJIENN PEATbHBIX 0OBEKTOB, MIPOLIECCOB U SIBJICHUH, BBIACIATH NpU
3TOM CYILIECTBEHHBIE U BTOPOCTENIEHHbIE CBOMCTBA OOBEKTOB, MPOIECCOB, SIBICHUM, IPUMEHSATh
¢buznueckue MoAeIH sl 00bsICHEHUS (PU3MUECKUX MPOIIECCOB U pelIeHHs yueOHBIX 3a1a4;

OOBSACHATh (PU3NYECKHUE SBJICHHS, MPOLECCHl U CBOICTBA TEN, B TOM YHCIE B KOHTEKCTE
CUTYyalluil NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U peliarb KadyecTBEHHbIE 33/a4l, B TOM
quclie TpeOyolre YUCIESHHOTO OI[ECHUBAHUS XapaKTePHBIX 3HAYeHUH (PU3NUECKUX BEIUUYUH, TPU
3TOM BBIOMPATH aJIEKBATHYIO (PU3HUECKYIO MOJIEIb, BBISBISATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U U
BBICTPauBATh JIOTMYECKYIO IIENOYKY PACCYXIECHHM W3 2—-3 mIaroB ¢ ONOpPOW Ha HM3Yy4YEHHbIE
CBOMCTBA (PM3UUECKUX SABICHUN, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTU ¥ MOJIEIIH;

YBEPEHHO pelllaTh pacu€THhIE 3aJaud [0 M3ydaeMbIM TeMaM Kypca (DU3MKH, BbIOMpas
aIeKBaTHYI0 (U3MYECKYI0 MOJEIb, C MCIOJb30BAHUEM 3aKOHOB U (OPMYJ, CBA3BIBAIOLIMX
¢bu3nyeckue BEIMYMHBI, 3alUCBIBATh KpPAaTKOE YCIOBUE M DPAa3BEPHYTOE pEUICHHE 3a/auH,
BBISIBJIAT HEAOCTAIOLIME WM M30BITOYHBIE JaHHBIE, OOOCHOBBIBATh BBIOOp METOAA pEIEHUs
3aJjaud, HUCIOJb30BaTh CIPABOYHBIE JaHHbIE, MPUMEHATH METOJbl aHaJIM3a pPa3MEPHOCTEH,
UCIOJb30BaTh IpaduyecKkue METOAbl PpEeLIeHus 3ajad, [POBOJUTh MaTeMaTHUYECKHe
IpeoOpa3oBaHus U Pacy€Thl, OLICHUBATh PEATMCTUYHOCTh MOIYYEHHOIO 3HaYeHUs (PU3NUYEecKOn
BEJIMYUHBI M ONPEACIATh Pa3MEpHOCTh (U3NYECKOM BEIMYMHBI, MOJTYYCHHON IpU pEILICHUU
3aJauy;

pacro3HaBaTh POOJIEMbl, KOTOPbIE MOXKHO PEIINUTh IPU HOMOLIY HU3NUYECKUX METOIO0B, U
[pe/ularaTb OPUEHTUPOBOUYHBIA CHOCOO pEIIeHUs, B ONMCAHUU MCCIEIOBAHUS PACIHO3HABATH
IIPOBEPSAEMOE MPEIION0KEHUE (IMIIOTE3Y), OLIEHUBATh HPAaBUIBHOCTh HOPSAKA HPOBEACHUS
UCCIIeIOBAaHUS, HUHTEPIPETUPOBATh NOJYYEHHBIH Pe3yJIbTaT;

IIPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (GU3NYECKUX SBICHUN UM (PU3NYECKUX CBOMCTB Tel
(u3ydeHue BTOpOro 3akoHa HbIOTOHaA, 3aKOHAa COXpAaHEHHUs SHEPrUH, 3aKOHA COXPAHEHUS
UMIIylbca, JEHUCTBHE 3akoHa bepHylIlM M BO3HHMKHOBEHHME MOJIBEMHOM CHIIBI  KpbLIA,
3aBUCUMOCTh IlepuojJa KoJeOaHUHM NPYKMHHOTO MasTHUKA OT MAacchl Ipy3a U KECTKOCTH
IOPYKHUHBl M  HE3aBUCUMOCTb OT AaMIUIUTYAbl MalblX KoJIeOaHUHM, MNpsSMOJMHENHHOe
pacrpocTpaHeHHe CBETa, pa3jokKeHue Oeoro cBeTa B CHEKTp, M3yYeHUE CBOMCTB M300paKeHUS
B IJIOCKOM 3€pKajie M CBOMCTB M300pa)keHus IpeaMera B coOuparolieil JuH3e, HaOIoeHne
CIUIOIUHBIX W  JIMHEWYaTbIX CIEKTPOB  W3JIydyeHHs): (OpMYNIHUpOBaTh  IMPOBepsieMoe
IpearnosoxkeHue (TUIOTe3y) O BO3MOXKHBIX pe3yibTaTax HaONIOJICHUH, CaMOCTOSITENEHO
coOMpaTh YCTAHOBKY M3 H30BITOYHOIO Habopa OOOpYyAOBaHUS, ONUCBHIBATH XOJ ONbBITA U
(GbopMynHpOBaTh BBIBOIbI;

MPOBOJUTH MPH HEOOXOJUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH, OIpenenss CcpeaHee
3HAUEHUE U3MEPSAEMON BEJIMYMHBI U ONPEEIIsAs MOIPEUIHOCTh PE3YIbTATOB IPSAMbIX U3MEPEHUH,
000CHOBBIBATh BBIOOD criocoba u3mMepeHust (M3MEpUTENHLHOT0 Ipudopa);



MIPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PH3UUECKUX BEIUYHH (CPEIHSS CKOPOCTh H YCKOPEHHE
TeJla IPU PaBHOYCKOPEHHOM JIBKEHUH, YCKOPEHHE CBOOOTHOTO MaieHUsl, KECTKOCTD MPYKUHBI,
KOA(QQHUIMEHT TPEHUSI CKOJbXKEHHs, MEXaHW4YecKas padoTa M MOIIHOCTh, YacTOTa M MEPUOJ
KoJIe0aHUH MaTeMaTHYeCKOro U MPYKUHHOTO MasTHUKOB, (POKyCHOE pacCcTosiHHE coOuparomiei
JTUH3Bl U €€ ONTHYeCKas CHJa, PAAMOAKTUBHBIA ()OH) C HCIOJIB30BAaHHEM AaHAJIOTOBBIX H
U(POBBIX MPUOOPOB: 0OOCHOBBIBATH BBIOOP METO/JA W3MEPEHHs, IUIAHHUPOBATH W3MEPECHHS,
CaMOCTOSITEIIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, BEIYMCIIATH 3HAUYCHHE BEIUYHHBI U
aHATM3UPOBATh TOJYUYEHHBIE PE3yIbTAThl, OIEHMWBAS IOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX
U3MEPEHUN;

MIPOBOJIUTh AKCIEPUMEHTAIbHBIC HCCIEIOBAaHUS 3aBUCHMOCTEH (PU3MUECKUX BEITHMYNH
(3aBUCHMOCTD TYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBUKCHHUHU 0€3 HadalbHOH CKOPOCTH,
3aBHCHUMOCTB CHJIBI TPEHHUSI CKOJBKEHHS OT CHJIBI HOPMAJIBHOTO JAaBJICHHs, TIepHOIa KoJIeOaHui
MaTeMaTHYEeCKOTO MasTHUKAa OT JUTMHBI HHUTH, OTIPENIEIEHUEe YCKOPEHHS CBOOOJHOTO TaJICHHS,
WCCIIeIOBaHNE U3MEHEHUS BEIMYMHBI W HAINIPABIICHUS WHIYKIIMOHHOTO TOKA, 3aBHCUMOCTH YTiia
OTpaXXKeHMsI CBETa OT yIJla MaJEHHUd, yIyla MPEeJOMIICHUs OT yIjla NaJeHHs CBETOBOrO Jydya,
HCCTIeI0BaHUE TPEKOB: U3MEPEHUE PHEPTUN YACTHUIIHI IO TOPMO3HOMY IyTH (110 hoTOrpadusim)):
COBMECTHO C yuHTeneM (OopMyIupoBaTh 3aadyy U TUIIOTE3y HCCIEIOBAaHUS, CaMOCTOSTENLHO
TUTAHUPOBATh HCCIIEIOBAHUE, CaMOCTOSITETIbHO COOMpPATh OSKCIEPUMEHTATBHYIO YCTAaHOBKY,
MPEJCTaBIATh TOYYSHHBIE 3aBUCHMOCTH (PH3MUYECKMX BEJIWYMH B BUJE TAOIHIl U TPaHKOB,
OIICHUBATh MOTPEUTHOCTH, JAEIaTh BBIBOBI 10 PE3yJIbTaTaM UCCIIETOBAHHS,

coOro1aTh MpaBmUiia 0€30TacHOTO TPy/a MpH paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh NPUHIIHIEI JCWCTBUS N3YUEHHBIX MPUOOPOB, TEXHUYIECKUX YCTPOICTB U
TEXHOJIOTUYECKHAX TMPOIECCOB C OMOPON HA MX OMHCAaHUS (B TOM YHCIE: CIHIOMETp, NAaTUUKU
MOJIOKEHUSI, PACCTOSIHUS W YCKOPEHHs, pakeTa, 5XOJIOT, OYKH, Hepuckor, ¢oToamnmapar,
MHUKPOCKOTI, TEJIECKOI, ONTUYECKUE CBETOBOJbI, CHEKTPOCKOI, J03UMETp, kamepa Buibcona),
UCIOJIb3YSl 3HAHHUA O CBOicTBaX (uU3MUecKux SBICHUM U HeEoOXoauMble (GU3NYECKUE
3aKOHOMEPHOCTH, HCIOJIb30BaTh CXEMbl M CXEMAaTHUHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOICTB, U3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLIECCOB MpPU pEHIeHUH yueOHO-
MPAKTUYECKUX 33/1a4, ONTUYECKHE CXEMBI JJISl IOCTPOEHUS U300paKeHUH B MJIOCKOM 3€pKaje U
coOuparoIei JIMH3e,;

MPUBOJUTH MpUMEpPbl  (HaxoAuTh HHOpPMALMIO O TpUMepax) MPaKTHYECKOrO
UCIO0JIb30BaHUs (PU3NYECKUX 3HAHHUI B MOBCEIHEBHOMW XU3HU JUIs o0OecrieueHus 0e30MacHOCTU
npu oOpaleHHH ¢ MNpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHHUS 3/I0POBbA U
cOOI0IGHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKaIoIIel cpeje;

OCYILIECTBIIAITh MOMCK uHpopManuu  (Gu3nyeckoro cojepkanuss B VHTepHeTe,
CaMOCTOSITENIBHO  (OpMYNUpYysT  MOUCKOBBIM  3ampoc, HAXOAUTh MYTH  OMpEIeICHUS
JOCTOBEPHOCTH TMOJTy4Y€HHON HMH(OpPMAIMK HA OCHOBE MMEIOIIUXCS 3HAHUM U JTOMOJHUTEIBHBIX
HCTOYHUKOB;

WCIOJIb30BaTh TMPHU BBIMIOJHEHUU YUEOHBIX 3aJaHUN Hay4YHO-TIOMYJSPHYIO JIUTEPATypy
(bu3MYECKOTO COJepKaHUs, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu HHTepHeT, BianeTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMU W3 OIJHOW 3HAKOBOM
CHCTEMBI B JPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE NMMCbMEHHBIE M YCTHBIE COOOIIEHUSI HAa OCHOBE MH(OPMALUN U3
HECKOJIBKUX MCTOYHUKOB (DU3UUECKOrO COAEP)KaHMs, MyOJIMYHO MPEACTaBIATh PE3YJIbTaThl
MPOEKTHOW HWJIM HCCIEOBATENbCKON JEATENbHOCTH MPH 3TOM TPaMOTHO HCHOJb30BaTh
M3yYEHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro pasjena (GU3UKU U CONMPOBOXKIATh BHICTYIUICHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTE ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumeHnoBanmue pa3jesioB U TeM Koauuecrso yacon DJIeKTpOHHbIe (LM (POBbIE) JlestTenbHoCTh yauremt
Ne ni/m 5 ¢ y4eToM padoueit
NMPOrpaMmblI Beero o0pa3oBaTejibHbIE PeCYpPChI HporpaMmbi
BOCIUTAHUS
Pazgea 1. @Pu3uka u e€ pojib B NO3HAHMHU OKPYKAKIIEr0 MUpa
11 DusiKa — HayKa 0 IPHPOJE 9 bubnuoreka [JOK - YCTaHaBIIMBAaTh
https://m.eds00.ru/7f416194 | noBepuTEIbHBIC
12 o 4 bubmmoreka [JOK OTHOLICHMS MCXKIY
' VIBHHACCIHE BETHHAMHBL https://m.edso0.ru/7f416194 | Y4uTelIeM 1
00yJaronuMucs,
CIIOCOOCTBYIOIIUX
MTO3UTUBHOMY
BOCIIPHUSTHIO YUAITUIMHUCS
TpeboBaHUH U MPOCHO
. YUUTEIIS,
13 EctecTBEeHHO-HAYy4YHBIN METOT 2 bu6moreka [IOK - TPUBJEKATH BHUMAHHE
MO3HAHHMS https://m.edsoo.ru/7f416194 0ByHAIONIXCA K
00CyX1aeMoil Ha ypoKe
uHpopmaruy,
AKTUBHU3AIMH HX
M03HABATEJIbHOMN
JIEATETLHOCTH
Hroro no pazneny 8
Pa3znea 2. IleppoHayajibHble CBeJIeHHS O CTPOEHMH BelleCTBA
bu6mmoreka [IOK - MOOYXJ1aTh
2.1 Crpoenme emectsa 2 https://m.edso0.ru/7f416194 | oOyuaroruxcst cOOM0IATH
29 JIBU>KeHUE U B3aUMOACHCTBUE YACTHII 4 bubmuorexa [JOK Ha YPOKve HPUHIHAIIBL
' BEIIIECTBA https:/m.eds00.ru/7f416194 | Y4eOHON AUCIMILTHHEL U
caMOOpTaHu3aluN
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 1 ESSJSI'I;I/(?TT]ZI;(])_})%ISIY 416194 | OpraHM30BEIBATH PAOOTY
—— : obOyJarouxcs ¢
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COLMAJIBHO 3HAYUMOU
uHpopmanuei,
II0JIy4aeMOM Ha ypOKe,
00CyX1aTh, BEICKAa3bIBATh
CBOE MHEHUE

Hroro no pazneny

Paznen 3. J/IBu:keHue u B3auMoJjieiicTBue TeJl

3.1

Mexaanuyeckoe IBMKEHUE

10

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

3.2

HNuepius, macca, IIOTHOCTh

bu6moreka [IOK
https://m.edso0.ru/7f416194

3.3

Cuna. Bunpe! cun

15

bubnuorexa [JOK
https://m.edso0.ru/7f416194

- OPraHU30BbIBAThH HA
YpOKax rPyIIoBykO
y4eOHYIO JIeATeTbHOCTh
- OPraHu30BBIBaThH paboTy
00yJaronuxcs ¢
COLMAIBHO 3HAYUMOU
uH(popmane,
IIOJIy4aeMoOM Ha ypoOKe,
00CyX1aTh, BBICKAa3bIBATh
CBOE MHEHHE
- IpUBJIEKaTh BHUMAaHHE
00ydJaronuxcs K
00CyX1aeMoi Ha ypoKe
uHpopmaruy,
aKTUBU3ALNU UX
M03HABATEJIbHOMN
JIESITEIIbHOCTH;
- peanu3oBbIBAThH
BOCITUTATEIbHbIC
BO3MOYHOCTH B
pa3IMYHbIX BUJAX
JESITEIbBHOCTH
o0yyaromuxcs co
CJIOBECHOU (3HAKOBOIA)
OCHOBOW: BBIBOJBI U
JIOKa3aTeNnbCcTBa POPMYIL,
pelIeHne TEKCTOBBIX
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KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3aJ1a4,
BBIIIOJIHECHUIO 3aJaHnui
0 pa3rpaHUYEHUIO
MMOHATHH

Hroro no pazneny

34

Pasnen 4. J/laBjieHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB

4.1

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

4.2

bu6moreka [IOK
https://m.edso0.ru/7f416194

4.3

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

4.4

12

bu6moreka [IOK
https://m.edsoo.ru/7f416194

- OOYXJ1aTh
o0yyJaronuxcsi cooJ01aTh
Ha YPOKE MPUHITUTIBI
y4eOHOW TUCIUTIIIMHBI U
CaMOOPTaHU3AIHN

- OPraHu30BBIBaThH padboOTy
00yJaronuXxcs ¢
COLMAIBHO 3HAYUMOU
nHpopManue,
MOJTy4aeMoOil Ha YpOKe,
00CcyX1aTh, BBICKAa3bIBATh
CBOE MHEHHE

- IpUBJIEKaTh BHUMAaHUE
00ydJaronuxcs K
00CyX1aeMoi Ha ypoKe
uHpopmaruy,
aKTUBU3ALNU UX
MO3HABaTEIbHON
JIESITEIbHOCTH;

- peanu3oBbIBAThH
BOCITUTATEIbHbIC
BO3MOYHOCTH B
pa3IMYHbIX BUJAX
JESITENIbHOCTH
oOyJaromuxcs co
CJIOBECHOH (3HAKOBO)
OCHOBOW: BBIBOJBI U



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

J0Ka3areabcTBa hopmy,
pEIIeHUEe TEKCTOBBIX
KOJIMYECTBEHHBIX U
KauyeCTBEHHBIX 3a/1a4,
BBINOJIHEHHIO 3aJJaHUM 110
pPa3rpaHUYEHUIO TIOHATUI
-aKIICHTHPOBATHBHUMAHHE
o0yyJaronuxcs Ha
HPABCTBEHHBIX
mpobJeMax, CBI3aHHBIX C
HAyYHBIMH OTKPBITHSMH,
M3y4aeMbIMHU Ha YPOKe.

Wroro mo pazueny 28
Pa3nea 5. PaGora u MomHOCTh. DHeprus
bubmuoreka [JOK - peanu3oBbIBaTh
51 Pabora n momHocTs 6 https://m.edso0.ru/7f416194 B(l))CHI/ITaTeJ'IBHLIe
5.2 [IpocThie MEXaHU3MBI 8 bubmorexa ITOK BOSMOIEHO®TH B
' https://m.edsoo0.ru/7f416194 | pasM4HbIX BUJAX
JEeSITeTbHOCTH
00yJaronuXxcs co
CJIOBECHOM (3HAKOBOHN)
OCHOBOI:
caMoCTOsATeNNbHas paboTa
5.3 MexaHuyeckasi JHeprus 5 ]f?tl/tIgJSI'I;I/(r)TT]ZIEiZ(I)l()OrI:ﬂ 416194 ¢ y4eOHHKaMH, Pa6(1Ta ¢
S : HAYYHO-TIONYJIIPHOU
JUTEPaTypoii, 0TOOp U
CpaBHEHHE MaTepuaa 1o
HECKOJIbKUM HCTOYHUKAM
Hroro no paszneny 19
PesepBHOE Bpemst 6
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f416194
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8 KJIACC

Ne i/t

HaumenoBanue pa3aeiioB u
TEM IMPOrpaMmbl

KoaunuyecTBo 4acoB

Bcero

JuekTpoHHbIe (UG poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

JeATEeJBbHOCTD YUYHTES ¢
yueToMm padouei
NMporpaMMbl BOCIIUTAHUSA

Pa3gen 1. Ten1oBblie ABJICHUSA

1.1 CTpoeHne M CBOMCTBA BEIIECTBA 6 bubnmorexa LIOK
' p m https://m.edsoo.ru/7f4181ce
12 TennoBsie mporecch 33 bubmorexa [IOK

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

- TOOYXKJaTh 00YJarOIIUXCS
coOroaTh Ha ypoKe
MPUHLIMIIBI Y4eOHOU
JUCITUTUTAHEI |
CaMOOpTaHu3aIUH

- OPraHu30BBIBaThH padboOTy
00yJaronuXxcs C COMMAIBLHO
3HaYUMOM nHpopMaueH,
IIOJIy4aeMoO# Ha ypoKe,
00CcyX1aTh, BBICKAa3bIBATh
CBOE MHEHHE

- IpUBJIEKaTh BHUMAaHHE
00ydJaronuxcs K
00CyX1aeMoi Ha ypoKe
nH(pOpMaLUY, aKTUBU3ALUU
UX [M03HABaTEIbHOU
JIESITENIbHOCTH;

- peanu3oBbIBaThH
BOCITUTATEIbHbIC
BO3MOYHOCTH B Pa3IMYHBIX
BUJIAX JESTEIbHOCTH
oOyJaroiuxcs co
CJIOBECHOM (3HAKOBOHA)
OCHOBOW: BBIBOJBI U
JIOKa3aTeNnbcTBa POPMYIL,
pelIeHrne TEKCTOBBIX
KOJIMYECTBEHHBIX U
KauyeCTBEHHBIX 3a/1a4,



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

BBINOJIHEHHIO 3aJaHUI 10
pPa3rpaHUYEHUIO IOHATUI

- aKIEHTUPOBATh BHUMAHHE
oOyyJaronuxcs Ha
HPaBCTBEHHbIX NpoOJIeMaXx,
CBSI3aHHBIX C HAYYHBIMU
OTKPBITHSIMU, H3y4aeMbIMU
Ha YpOKe.

Wroro mo pazueny 39
Pazjnen 2. DiiekTpuyecKkre U MATHUTHBIE SIBJIEHUS
DNeKTpUUYECKUE 3apsiIbl. -peamM30BbIBATH
2.1 3ap${)KEHHHe TeJ'IaEI I/i[X 9 bubmorexa ITOK BI())CHI/ITaTeJ'H)HI)Ie
. https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE BO3MOYKHOCTH B  Pa3JIUHBIX
29 [TocTosSTHHBIN SNEKTPUUECKUN 31 bubnuoteka [JOK BUJIaX ACATCIHOCTH
' TOK https://m.edsoo.ru/7f4181ce 00y4arOIIMXCSl CO CIIOBECHOI
Bu6miorexa [IOK (3HaKOBOIN) OCHOBOM:
23 MaruTibie sBaCHHA 1 https://m.edsoo.ru/7f4181ce camocTosTeNbHas - pabora ¢
yueOHMKamMu,  pabora ¢
Hay4YHO-TIOMYJISIPHOM
JIUTEPATYPOH, otoop u
CpaBHEHHE Marepuaia  TII0
HECKOJIbKMM UCTOYHHKAM;
- BBICKa3bIBaTh CBOM HHTEPEC
K MedTaM,  YBIICUCHUSIM,
YKM3HCHHBIM TUIAHAM,
2.4 DNeKTpOMarHuTHask UHIYKIUS 7 ﬁtﬁlgg?/ﬁzlaié_f)orﬁﬂ £4181ce HPOGjleMaM
L. . JIeTei/00yJaronmxcs B
KOHTEKCTE COJICPKaHUS
y4eOHOro MaTepuaa,;
- dopmupoBaTh y

00yyaroImuxcs KYJIBTYPY
370poBOTO U OE30IacHOro
00paza Ku3HU;

- OopraHmu3anus JIA



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

00yUaroMuXCs CUTYaIUi
CaMOOIIEHKH (KaK y4eOHbIX
JOCTIDKEHUI OTMETKAMH, TaK
U MOpaIbHbIX, HPABCTBEHHBIX

Y IPayKIaHCKUX MIOCTYIIKOB);

- OpraHM30BBIBATH HA YPOKax
IPYIIIOBYIO y4eOHYIO
JeSATEILHOCTB;
-yCTaHABIINBATh
JIOBEPUTEIILHBIE ~ OTHOIICHUS
MEXITY YUIUATETIEM "
00yJaroIUMHucs,
CIOCOOCTBYFOIIHX

TIO3UTUBHOMY  BOCIIPHSITHIO
yYalUMHCS ~ TpeOOBaHUM |
MPOCHO yUHTes;

-[IpUBJIEKaTh BHUMaHUE
00yJaroIuXcst K
00cyx1aeMol Ha YpOKe
nHGpOpPMAaIHH, aKTHBU3AIHN

UX MI03HABATEIIBHOM
JICSATEIILHOCTH;
Hroro no pazgeny 58
PesepBHOE Bpems 5
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KJIACC

Ne i/t

HaumenoBanue pa3aeiioB u
TEM IMPOrpaMmbl

KoaunuyecTBo 4acoB

Bcero

JuekTpoHHbIe (UG poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

JeATEeJBbHOCTD YUYUTES ¢
yueToMm padouei
NMporpaMMbl BOCIIUTAHUSA

Pa3zgen 1. Mexanndeckue iBJICHUSA

11 MexaHn4decKoe JBIKCHHE U 30 bubmnoreka LJOK
' CIIOCOOBI €ro ONMUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 BsaumopelicTsue Ten 18 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 15 bubmmorexa LIOK

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

- TOOYXJaTh 00YJarOIIUXCS
coOroaTh Ha ypoKe
MPUHLIMIIBI y4eOHOU
JUCITUTUTAHEI |
CaMOOpTaHU3aIUH

- OPraHu30BBIBaThH paboOTy
00yJaronuXxcs ¢ COMMAIBHO
3HaYUMOM nHpopManueH,
IIOJTy4aeMoOM Ha ypoOKe,
00CcyX1aTh, BBICKAa3bIBATh
CBOE MHEHHE

- IpUBJIEKaTh BHUMAaHHE
00ydJaronuxcs K
00CyX1aeMoil Ha ypoKe
nH(pOpMaLUY, aKTUBU3ALUU
UX [M03HABaTEIbHON
JIESITeNIbHOCTH;

- peanu3oBbIBaThH
BOCITUTATEIbHbIC
BO3MOYKHOCTH B Pa3IMYHBIX
BUJIaX JCSTEIbHOCTH
oOyJaroiuxcs co
CJIOBECHOM (3HAKOBOHN)
OCHOBOW: BBIBOJBI U
JIOKa3aTenbcTBa POPMYIL,
pelIeHrne TEKCTOBBIX
KOJIMYECTBEHHBIX U
KauyeCTBEHHBIX 3a/1a4,



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

BBIIIOJIHECHUIO 3aJaHUH 110
pa3rpaHUYEHUIO IOHATUI

Hroro no pazneny

63

Pazgen 2. Mexanndeckune KoJ1e0AHUA M BOJIHbI

2.1

Mexannueckue KoJieOauus

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

2.2

MexaHnueckre BOJHBI. 3BYK

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

- peamn30BBIBATh
BOCTIUTATEIIbHbIE
BO3MO’KHOCTH B Pa3IMYHbIX
BUJIAX JIEATETLHOCTH
00yJaronuxcs co
CJIOBECHOM (3HAKOBOM)
OCHOBOM: CaMOCTOSATEIIbHAS
pabora ¢ yueOHHUKaMH,
paboTa ¢ Hay4HO-
MTOMYJIIPHOM JINTEPATypOH,
0TOOp U CpaBHEHHE
MaTepHasa 1o HeCKOJIbKUM
UCTOYHUKAM;

- YyCTaHaBJINBATh
JIOBEPUTEIIbHBIE OTHOILIECHUS
MEX]ly YUYUTEIEM U
00yJaronuMucs,
CIOCOOCTBYIOLIMX
MIO3UTUBHOMY BOCIIPUATHUIO
y4aluMucs TpeboBaHUN U
MPOCHO YUHUTEIIS;

Hroro o pasaciy

18

Pa3nes 3. DiieKTPOMarHuTHOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHbBI

3.1

QHCKTpOMaFHI/ITHOC IoJIC U
QJICKTPOMAIrHUTHBIC BOJIHBI

bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6

- CO3/1aBaTh JOBEPUTENBHBIN
MICUXOJIOTMYECKU KIIMMaT B
KJIacce BO BpeMsl YpOKa;
-pean30BbIBaTh
BOCIIMTATEIIbHBIE



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

BO3MOXHOCTH B Pa3/IMYHbIX

BHUJIaX JESTENTBHOCTH
00yJaroIIUXCSl CO CIIOBECHOM
(3HaKOBOIN) OCHOBOI:

camocTosTeNlbHass pabora ¢
y4eOHUKAMU;
- IOMOYb OOYYaIOIIIMCS
B3IJISIHYTh Ha y4eOHBIN
Marepuai CKBO3b IPU3MY

YeJIOBEYECKON LIEHHOCTH
Wroro mo pazueny 6
Pa3znea 4. CBeToBbIe SIBJICHUSA
41 3AKOHBI PACTIPOCTPAHEHES CBETA 8 bubmuoreka [JOK - IPUBJIEKaTh BHUMAHHE
https://m.edsoo.ru/7f41a4a6 o0ydaroIuxcs K
4.2 JIuH3BI U onrTHYECKUE TPHOOPHI 6 bubmorexa IIOK obeysiaeMOIf fa ypoke
https://m.edsoo.ru/7f41a4a6 uH(OpMAIIHH, aKTUBH3ALMH
UX TI03HABATEIBHOM
JEeSITeITbHOCTH
- CO3/1aBaTh JIOBEPHUTEITBbHBIN
43 Paznoxxenue Genoro cpeta B 2 bubnuorexa [JOK TICHXOJIOTHYECKUH  KIMMaT B
CIIEKTP https://m.edsoo.ru/7f41a4a6 Kj1acce BO BpeMst ypoKa,
Utoro no pazneny 16
Pa3pen 5. KBaHTOBELIC SIBJICHUS
51 Hcnyckanue u noryiomeHue 4 bubmmoteka [JOK - OpPraHMU30BbIBATh HA
CBETa aTOMOM https://m.edsoo.ru/7f41a4a6 YPOKax IPyIIOBYO
Bu6nuorexa LIOK yueOHYIO IeATENbHOCTh
52 CTpoeiHe aTomHOro A1pa > https://m.edsoo.ru/7f41a4a6 - OPraHU30BBIBATE PAOOTY
00y4aroIuMXxcs ¢ COIHAIBHO
5.3 SlnepHble peakuun 7 bubmmorexa LIOK 3HAYMMOiT MHOpMaIHei,

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

HOquaeMOﬁ Ha YpPOKC,



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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00CyX1aTh, BBICKa3bIBATh
CBOC MHCHHE

- PUBJICKATh BHUMAHHE
00yJaronuxcs K
00cy)x1aeMOi Ha ypoke
nH(pOpMAIINHY, AaKTUBU3AIAN
HX MMO3HABATEIILHOU
JIESITCIIbHOCTH;

- peaM30BHIBATH
BOCITUTATEILHBIC
BO3MOYHOCTH B Pa3JIUIHBIX
BHJIaX JCSITCILHOCTH
00yJaronuXxCcs co
CJIOBECHOM (3HAKOBOM)
OCHOBOW: BBEIBOJIBI 1
JI0OKa3aTesbcTBa (OPMYII,
pelleHrne TEKCTOBBIX
KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4,
BBIITOJIHEHHUIO 3aJaHUI IO
pasrpaHUYeHUIO OHATUH

Hroro no pazgeny 16
Pasnen 6. [loBTOpuTEIbHO-00001IAK0 1M MOAYJIb
MexaHudecKkue sIBIEHUS Bubmorexa LIOK - peaIu30BHIBATh
6.1 IIOBTOPHUTEIHLHO-0000II[AOIIH A 6 BOCIHUTATEIIbHEIE
( p tator https://m.edsoo.ru/7f41a4a6
MOJYJIb) BO3MO>KHOCTH B
TermnoBble ABIEHUS Ppas3JIMIHbIX BUAAX
6.2 (MOBTOPHUTEIHHO-0000IAIOIIHIA 3 ACATCIILHOCTH
MOJYIIb) oOyJarouxcs co
DNEeKTPOMAarHUTHEIE SIBJICHUS CHOBeCI’fOH (3HaKoBOI)
6.3 (moBTOPUTETHHO-0000IIATOIITIIT 3 OCHOBOM:

MOJYJIIb)

CaMOCTOATCIIbHAA pa60Ta C



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

CBEeTOBBIE ABJIEHUS

yueOHHKaMu, paboTa ¢

6.4 (MOBTOpHUTENBHO-0000IAOIINH 1 Hay4YHO-TIONYJISIPHOMN
MOJYJIb) JIUTEepaTypoil, oToop u
6.5 [ToBTOpPHUTEIIEHO-0000IIAFOTIIHI 4 CpaBHCHHMC MaTepHala 1o
MOIyIIb HECKOJIbKUM HCTOYHUKAM
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME










YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
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METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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