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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke HaA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IOJIO)KEHHMI M TpeOOBaHMW K pe3yibTaTaM OCBOCHMS Ha
yriyOonéHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl, MPECTaBIECHHBIX
B ®I'OC 000, a Takxke ¢ yuétoM (penepanbHOI paboueild mporpaMMbl BOCITUTAHUS
u Konuenuuu npenojgasanus yueoHoro npeamera «Ousmkay.

[Iporpamma siBJIsieTCsl JIOTHYECKMM MPOJAOJIKEHHE IPoneIeBTHYEeCKOro
Kypca mno ¢u3uke B 5-6 KJ. , HampaBieHa Ha paclIupeHue, yriyoleHue,
000011IeHle W3YYEHHOTO MaTepualia, YJIOBJIETBOPEHHUE MOBBIIICHHBIX 3alpOCOB
oOyyJaronuxcsi, CTpeMsuxcs K 6ojee riryooKoMy OCBOCHHIO (DU3MYECKUX 3HAHUH,
U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAy4YHOW TIpaMOTHOCTH oOydawomuxcsi. B
nporpamMme Mo (U3MKE YUYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpeameTra B
peanuzanuu  TpedoBanuit GI'OC OOO K ™IaHUPYEMBIM JUYHOCTHBIM H
METanpeJMETHBIM pe3yJibTaTaM OOyYeHHs, a TaKKe MEXIpPEIMETHbIE CBs3U
€CTECTBEHHO-HAYYHBIX Y4Y€OHBIX NPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs.
N3yyenne pu3uku Ha yriay0J€HHOM YPOBHE MpeamnoJaraer yBepeHHoe
BJIAJICHUE CIEAYIOUUMHA KOMIIETEHTHOCTSIMH, XapaKTepU3yIUMH

€CTECTBEHHOHAYYHYIO TPAMOTHOCT:

HAy4YHO OOBSICHSTH SIBJICHUSI;

OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

MHTEPIIPETUPOBATh JAHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEJILCTBA IS
MOJTy4Y€HUS BBIBOJIOB.

Lean nsyyeHus pU3NKU HA YIIyO0JIEHHOM YPOBHE:

pa3BUTHUE UHTEpPeca U CTPEMJICHHS OOyYalolUXCid K HAyYHOMY H3YUYEHHIO
PUPOIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKHUX CITIOCOOHOCTEN;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJC IMO3HaHUA U (OpMHUPOBAHHUE
MCCIIEIOBATEIbCKOIO OTHOIICHUS K OKPY>KAIOUIAM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJjbTara W3YyUYeHHs] OCHOB
CTpOSHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHEe YMEHHH IPUMCHATh (PU3NUECKHWE 3HAHUSA | HayJYHBIC
JTIOKa3aTeIbCTBA JIJI1 OOBSCHEHHS OKPYKAIOIIUX SBJICHHI;

dbopMupoBaHUe MpPEACTABICHUN O poiau (GU3UKH IS Pa3BUTHUS JAPYTHX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE MpeICTaBICHUI 0 BO3MOJKHBIX chepax Oyymieit
npodeCCUOHAILHONW  ACATEILHOCTH, CBSA3aHHOM C (PU3MKOH, IIOJATOTOBKAa K
naabHeHIleMy 0OyUYeHHIO B 9TOM HaIlpPaBJICHUY;



dbopMHpOBaHWE TOTOBHOCTH K JallbHEUIIEMY W3y4YeHHIO (U3UKH Ha
yriayOon€HHOM YpOBHE B paMKax COOTBETCTBYIOLIUX Mpoduieil oOydyeHus Ha
YPOBHE CpEeHET0 00111eT0 00pa3oBaHUs.

JocTr:keHue 3TUX LeJded MporpaMmbl Mo (pU3UKe HA YPOBHE OCHOBHOIO
o01rero oopasoBanus o0ecrie4YuBaeTCsl pelieHueM CIeAyIIMUX 3a1a4:

npuoOpeTeHre 3HAHUN O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHUYECKHUX,
TETJIOBBIX, JIGKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSIX;

npuoOpeTeHNE YMEHUN aHAIM3UPOBATh U OOBICHATH (U3UUECKUE SIBJICHUS HA
OCHOBE M3yUYEHHBIX (PU3NYECKHUX 3aKOHOB U 3aKOHOMEPHOCTEMH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX U KaYE€CTBEHHBIX 337124, TPEOYIOMUX
CO37laHUSl W HCIOJNBb30BaHUA (PU3MYECKUX MOJIENeH, BKIIOYas TBOPYECKUE U
MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H;

pa3BUTHE HCCIIEOBATEIbCKUX YMEHHI: HAOMIOJATh SIBICHUS U U3MEPATH
(dbu3nYecKre BEIMYMHBI, BBIIBUTATh THIIOTE3bl U MPE/jIarath SKCIIEPUMEHTAIbHBIC
CIocoObl UX MPOBEPKH, TUIAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIbHBIC
UCCJIeIOBaHUSI, AaHATTU3UPOBATH MOJIyYeHHbIEC JAHHBIE U JIeJaTh BBIBOJIBI;

OCBOEGHHME NPUEMOB paboThl ¢ HH(pOpManued (HU3UUECKOTO COAEpKaHUS,
BKJTFOYAst MH(POPMAITHIO O COBPEMEHHBIX JOCTMKEHUAX (PU3UKHU, MHTEPIPETAIHS U
KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O chepamu npodecCuOHANbHON IEITeIbHOCTH, CBI3aHHBIMU C
(bU3UKONM, U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX
(u3HYECKON HAayKH.

Ha wsyuenune ¢usuku (yriayOnéHHBIM YpOBEHb) HAa YpPOBHE OCHOBHOTO
obmiero o6paszoBanusi orBoautcs 340 dacos: B 7 kimacce — 102 gaca (3 gaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henenmto), B 9 kiacce — 136 gacos (4
yaca B HEJICIIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOILEr0 MUPA.

dusnka — Hayka O npupoje. SBieHUS TPUPOJBI (JIEMEHTHI COJIEpIKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBA3M). DuU3NUecKue SBJICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuyuHbBL. PasmepHocTh. Enunuibl (U3NUECKUX BEIWYUH.
U3mepenne Qusnyeckux BeauuMH. OTaloHbl. Pusuueckue npubopsl. llena
nenenus. [lorpemnocts usmepenuit. [lpaBuna Oe3onmacHoro Tpyjaa mpu padoTe ¢
nabopaTopHbIM o0OOpyIoBaHuEM. MexayHaponHas cuctema eauHuIl. llepeBon
BHECUCTEMHBIX €AMHUI B euHUIBI CH.

Kak ¢usuka u Japyrue eCTeCTBEHHbICE HAyKW M3y4aloT TPUPOIY.
EcTecTBeHHO-HAyUHBI METOJ TO3HaHMS: HAOIIOJCHUE, TMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBIDKCHHUE THIOTE3, SKCIIEPUMEHT TI0 TTPOBEPKE TUTIOTE3, OOBICHEHNE
HaOmoaemoro sieieHus. Onucanue GU3NUeCKUX SBJICHUH C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

Mexanuueckre, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUA.

duznueckre NpUOOpPHI U MpPoleAypa MPSIMbIX HU3MEPEHUN aHAJIOTOBBIM H
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OnpenesneHue HEeHbl JeJIEHUS MKaJIbl U3MEPUTEILHOTO MPUOopa.

N3smepenne paccTosHui.

N3mepenwne miomanu u o6bpéMa. MeTon majaeTky.

N3MepeHue BpemeHu.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajbIX Tel. MeTon psiaoB.

[IpoBeneHne wuccinemoBaHud MO MOPOBEPKE TUIOTE3BI: AATBHOCTH MOJETA
[IapuKa, MymeHHOT0 TOPU30HTAIBHO, TEM OOJIBbIIE, YeM OOJIBIIE BBICOTA MyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BelllecTBA.

CtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3sMepbl U mMacchbl. ONBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JIBikenne dacTtul BemlecTBa. CBSI3b CKOPOCTH JABUKEHUSI YACTHUI[ C
temrneparypoii. bpoyHoBckoe npwxenue. Juddys3usa. BzaumopeiicTBue yacTuil
BEILIECTBA: MTPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPJIBIX
(kpucTamnmdeckux) Tela. B3auMocBsi3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX



AI'pCraTHBIX COCTOAHHAX M UX dTOMHO-MOJICKYJIIPHBIM CTPOCHHCM. OcobeHHOCTH
dAIrpCraTHLIX COCTOSIHUU BOJBI.

Jemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHUS.

Habmonenune nuddysun.

HaGnronenue siBineHuil, 00bSICHIIONUXCS MPUTSIKEHUEM WM OTTAJIKUBAHUEM
YaCTUI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

OreHka mraMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHneM (GoTorpaduwii).

OnbITH 110 HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OMnbITHI IO OOHAPYIKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TTPUTSHKCHUS.

Pa3nen 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe nBwxkeHue. Ilyte m  mnepemenienue. PaBHOMepHOE U
HEpaBHOMEpHOE nBIKeHHEe. CBOOOAHOE TaJCHHE KaK MPUMEpP HEPaBHOMEPHOTO
nBkeHust tesl. CkopocTh. CpenHsis CKOPOCTh MPU HEPABHOMEPHOM JBUKEHHH.
Pacuér nmytu 1 BpeMEeHU JBUKCHUA.

['paduku 3aBUCMMOCTENM BEJIWYWH, OMUCHIBAIOMIMX JABMXkeHue. OOmue
MOHATUS 00 OTHOCHTENBHOCTH JABMXKeHUS. CIOXKEHHE CKOPOCTEH Ui Ted,
JBIKYILIUXCS MapajuiesibHO.

SBneHne uHEpUMHM. 3aKOH HMHEPUUHU. B3auMoaeicTBHe Tell Kak NpUYMHA
U3MEHEHHUS] CKOPOCTH [BIKEHHsA Tel. Macca Kak Mepa HHEpPTHOCTH Tella B
NOCTyNaTreabHOM JBWXeHuW. [lmotHocTh BemiecTBa. CBS3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B eAuHuIEe o00béma BemecTtBa. CMECM M CIUIABBL
[ToBepxHOCTHAs M JTMHEWHAS IUIOTHOCT.

Cuita Kak xapakTepucThka B3auMoAehcTBHs Tesl. Cuila ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl C MOMONIbIO AMHAMOMETpA. SIBJIEHUE TATOTEHUS M CHUJia
TskecTH. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HesecomocTs. Crioxenune
CWJI, HAPABJIEHHBIX MO OJHOW TpsiMoM. PaBHoneicTBytomas cuil. Cuila TpeHwusl.

TpeHue CKOIbXKEHUS W TPEHHE IOKOs, BSI3KOE€ TpeHue. TpeHue B Npupoae u
TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOro ABMKEHHUS Tea.

N3Mepenne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.
Habmronenue sBIeHUs] HHEPITUU.

Habmronenue usmMeHeHust CKOpoCTH MPU B3aMMOICHUCTBUM TEI.
CpaBHeHUE Macc 10 B3aUMOJACHCTBUIO TEI.

CrnoxxeHue CUJl, HAalIPABJICHHBIX 110 OJHOU MPSIMOIA.
Jlabopamopnuie pabomul u onvimol.



Ompenenenre CKOPOCTH PaBHOMEPHOIO JABMXKEHHS (IIapuKa B >KUIKOCTH,
MOJIEIIU DJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajee).

OnpeneneHue cpelHeld CKOPOCTH CKOJNBXKEHHS Opycka WM IapuKa I10
HAKJIOHHOU IIJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOIO TeNA.

OnbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsikeHus (nedopmaiun)
NPY>KUHBI OT MIPUII0KEHHOMN CHUIIBI.

OnbIThI, NEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXKEHHUS OT
CWJIBI JJABJIEHUS U XapaKTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTEN M ra3oB.

Hasnenue. Cuna nasneHusi. CnocoObl yMEHbIIIECHUS U YBEJIUYEHUS TABJICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJIEHHsS ra3za OT OO0bEMAa W TEMIEPATYpHI.
[lepenaua naBneHust TBEPABIMU TEJIAMU, KUAKOCTSIMU U razamu. 3akoH [lackains.
[THeBMaTHUECKHE MAIIMHBI.

3aBUCUMOCTh  JIaBJICHHUSI  JKUJKOCTH  OT  DUIYyOMHBI  TOTPYKEHUS.
I'uppocratnueckuit  mapagokc. CooOmaromuecss cocynbl. [uapaBnuyeckue
MexaHU3Mbl. Vcronb30BaHuE BBICOKMX JIaBJICHUI B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiCTBO BOIOMPOBOIA.

AtMocdepa 3emmm u atMocdepHoe naBieHue. [IpuduHBI CyIIeCTBOBaHUS
BO3yIIHONW 00o0nouku 3emnu. OmnbiT Toppuuennu. M3mepenue armochepHOro
JaBJjeHusl. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Ipubops! 17151 n3MepeHus: aTMOc(HEepHOro TaBJICHHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumMenoBa) cuia. 3aKkoH ApxuMesia. Y clioBHE€ BOBHUKHOBEHUS BBITAIKUBAIOLIEH
(apxumenoBoii) cuibl, noarekanue. [lnaBanue ten. BozayxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTb JIABJICHHS Fa3a OT TEMIEPATYPBHI.

[Tepenaua naBneHuUs! )KUAKOCTHIO U Ta30M.

Coobmaromuecst Cocyabl.

I'mppasnuueckui npecc.

[IposiBneHue necTBUA aTMOC(HEPHOTO JaBICHUS.

Cudomn.

3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHONU B KUIAKOCTh
YacTHU TeJa U IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHCHHOM JKUJIKOCTH.

VYcnoBre maBaHus TEJ: IUIABAaHUE WM NOTPYKEHUE TENI B 3aBUCUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnuie pabomul u onvimol.



WccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00BbEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJA.

Onpenenenne BHITAIIKMBAIONICH CUIIbI, IEHCTBYIOIIEN HA TEJO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAUIKHBAIOIIECH CHJIBI, JICHCTBYIOIIECH HA TEJIO B
AKUJKOCTH, OT Macchl TeNa.

OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  BBITAIKHUBAIOMIEH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMA MOTPYKEHHON B HKUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KoncrpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEIACICHUE
€€ rpy30l0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas padoTa JjIsl CUJI, HaPaBJICHHBIX BIOJIb JIMHUU MTEPEMEILICHHUS.
MoniHoCTb.

[IpocThie MexaHU3MBI: pbIYAr, BOPOT, OJIOK, TIOJMCIACT, HAKJIOHHAs
IJIOCKOCTh, HOXKHUYHBIA MeXaHu3M. MoMeHT cuibl. PaBHOBecue prruara. [IpaBuio
MomeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBECHsS pbluara K OJIOKy. «30J0TO€
npaBmwio» mMexanuku. KIIJ[ mpocTeix MexanuzMoB. [IpocTeie MexaHu3MbI B OBITY,
TEXHHKE, )KUBbIX OpraHU3Max.

Mexannueckass »dHeprus. KuHernueckas W TNOTEHUHAbHAS HSHEPTHS.
[IpeBpalnieHre 0qHOTO BHa MEXAHUUYECKON SHEPTUU B APYTrOi. 3aKOH COXPAHEHUS
Y TIPEBPALIEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Iprmepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccenenoBanue ycioBUN paBHOBECUS pblyara.

Nsmepenne KII/[ HakIOHHON ITOCKOCTH.

N3yuenune mpaBuia peraara Ajis MOABUKHOTO ¥ HETIOIBUYKHOTO OJIOKOB.

Onpenenenne KII/ moaBuKHOTO U HETIOABMKHOTO OJIOKA.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH IPHU MOABEME TPY30B MPU MOMOIIU
MMOABIKHOTO OJIOKA.

N3ydenue 3aKkoHa COXpaHEHUS MEXaHUYECKON YJHEPTHH.

8 KUIACC

Pasnen 6. TenioBble sIBJICHUS.

OCHOBHBIE IIOJIOKEHUS MOJEKYISPHO-KMHETUUECKOW TEOPUU  CTPOCHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONBIThI, TOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.



Mopenu TBEPAOTO, SKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrannuueckue u amopdubie Tena. ['padeH — HOBBI MaTepuan Al HOBBIX
TEXHOJIOTUHA. TEXHOJIOTMU TMOJYyYEeHHUS HUCKYCCTBEHHBIX anma3zoB. OObsiCHEHHE
CBOWCTB ra30B, )KUJKOCTEW M TBEPHABIX TEJI HA OCHOBE IMOJIOKECHUN MOJIEKYJISPHO-
KUHETHYECKOU Teopuu. [I0OBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAlIWJLUIPHBIC
ABJEHUA. TemaoBOE pacHIMpEeHUE W CKaThe. 3aBUCUMOCTh [IaBJICHUS raza oOT
00bEMa, TeMIiepaTyphl.

Temnepatypa. CBsi3p TeMmepaTypbl CO CpPEIHEN KUHETUUYECKOM HSHEprueu
TEIUIOBOTO JBUKEHHUS YacCTHUIl. TeMIIepaTypHbIE IIKAJIbI.

Buytpennsis  sHeprus. CnocoObl W3MEHEHUST BHYTPEHHEH DHEpruu:
Terionepeaaya u COBEpUICHUE paboTHI. Buast TeIUIoNnepeaayu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3IydeHUue. Buapl Teronepenaun B mpupoae u
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

KonudecTBo TemioTel. YenpHas TEMIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TersIoBoe paBHOBecue. 3akoH HrioToHa-PuxmaHna. YpaBHEeHHE TEIUIOBOTO OaiaHca.

[InaBienne U OTBEPAECBAHUE KPUCTAJUIMYECKHUX BEIIECTB. Y AE€NbHAs TEILIOTA
raBienus. [lapooOpazoBanue u koHaencanus. Mcnapenue. Kunenue. Y aenbHas
TErIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEPATyphl  KUIMCHHUS  OT
atMocdepHoro maBiaeHUs. HachlllieHHBI W HEHACHIEHHBIN mmap. BiaxxHOCTH
BO3/1yXa.

DHeprus TOINIUBA. Y IeJIbHAsl TEIIOTa CTOPAHUSL.

[Ipunuunel padotel TemnoBbix nsurareneil. KIIJ[ TemmoBoro asurarens.
TerioBele ABUTATENM M 3alATA OKpPYXKarollen cpenpl. TemnoBble IMOTEpU B
TEIUIOCETSX.

3aKOH COXpaHEHHUS M NPEBPAIICHUS PHEPTHMM B MEXAHUYECKUX U TEIJIOBBIX
nporeccax.

Jemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO IBMKCHHUS.

Habmonenune nuddysun.

HaGntonenue siBIeHUN TMOBEPXHOCTHOTO HATSKEHUS, CMadyUBaHUSA U
KaNWJUISIPHBIX SIBJICHUMN.

Habnronenue TenioBoro paciuimpeHus Ted.

N3menenne maBneHuWs ra3a mNpu W3MEHEHUHM OOBEMAa W HATPEBAHUM WIIU
OXJIaXKJICHUH.

[IpaBuina usmMepeHus TeMIEPATYPHI.

Bunsl Tenonepenayu.

OxJtakaeHue npyu COBEpUIEHUHU paOOTHI.

HarpeBanue npu coBepIiiieHUN padOThl BHEITHUMU CUJIAMHU.

CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.



HaGnronenue xurnenus.

HaGnronenue noctosiHCTBa TeMIepaTyphbl IPH TUIABJICHUU.

Mojenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

OMnBITHI 110 OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM WIIM caxapa.

N3mepenue TemmnepaTtypbl MpU TMOMOIIM KUIKOCTHOTO TEPMOMETpa U
JaTYUKa TEMIIEPaTypHI.

OnbITel MO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS] Ta30B, KUJKOCTEH H
TBEPIBIX TEIL.

Omnpenenenre qaBjaeHUs BO3yXa B Oa/IOHE MINPHUIIA.

HccnenoBanre 3aBUCMMOCTH JIaBJICHUS BO3JyXa OT €ro oo0béMa u
TEMIIEPaTypHl.

IIpoBepka TUNOTE3bl TUHCHHOW 3aBUCUMOCTH JIJIMHBI CTOJOMKA JKMIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenue wu3MeHeHMsT BHYTpPEHHEH DSHEpruu Teja B  pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanme sBIEHUS TEIIOOOMEHAa TPU CMEIIMBAHUM XOJOMHOW U
ropstuer BOJIBL.

Omnpenenenre KOJUYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MPHU TEII00OMEHE
C HAarpeThIM METAJJIMYECKUM ITUIUH]IPOM.

Omnpenenenre MOIIHOCTHU TEIIOBBIX NOTEPh (3akoH HptoToHa-Puxmana).

Onpenenenue yAaenbHON TEMIOEMKOCTH BEIIECTRA.

HccnenoBanue npouecca UCIapeHusl.

OrnpeneneHre OTHOCUTEIBbHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JbA.

Pazngen 7. JiaekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Teil. J[Ba poaa sneKkTpuueckux 3apsiaoB. BzaumopeiicTBue
3apsbKeHHBIX Tell. 3akoH KyroHa.

Onektpuueckoe mnoje. Hanpssk€HHOCTh 3iekTpudeckoro mnosist. IlpuHnun
CYNEPHO3ULINH JICKTPUIECKUX TOJIeH (Ha KaueCTBEHHOM YpPOBHE).

Hocurenn snektpuueckux 3apsiaoB. DJIEMEHTAPHBIA JJIEKTPUYECKAN 3apsl.
Crpoenue aroma. I[IpoBOAHMKH, MAHMAJIEKTPUKH M TMOJYNPOBOJHUKHU. 3aKOH
COXpaHEHMS ANEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUSA CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
HNctounuku mocTOsSsHHOrO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

DnekTtpuueckas mnemnb. Cuia Toka. DJIEKTPUUECKOe HaMpsHKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSIHHOTO TOKa. CONpPOTUBIIEHUE MPOBOAHUKA. Y IETbHOE



coOnmpoTHUBJIEHUE BemecTBa. 3akoH Oma s yyactka nenu. [locienoBarenbHoe u
napajielIbHOe coeAMHEHNE TPOBOAHUKOB. D/]C B leNM MOCTOSHHOTO TOKA. 3aKOH
Oma mna nonnod nenu. IlpaBuia Kupxroda. Pacu€r mpocThIX 37I€KTpUYECKHX
uenei. HenmnHelHbIe 3JIEMEHTHL.

Pabota u MOIIHOCTH JJIEKTpUYECKOr0 TOKa. 3akoH Jlxoyns-Jlenna.
DNeKTpUYECKUe 1Eenu U MoTpeOUuTenu 3eKTpuieckor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHble ~ MarHuThl.  B3aumopeiicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosne. MarHuTHoe 1ose 3eMIId U €ro 3Ha4eHue JJIsl )KU3HU Ha 3emuie.
OnbiT Opcrena. MarHutHoe 1moje 3JEKTpudeckoro Ttoka. OnbeiT  Amrepa.
[IpuMmeHEHUE BIEKTPOMAarHUTOB B TEXHHUKE. JIeiCTBME MAarHMTHOIO IMOJs Ha
NpOBOJHUK ¢ TOoKOoM. Cuna Awmmepa U oOmnpelaeineHue e€ HampaBJICHUS.
OJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKAa. lCronmbp30BaHME 3SIIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCHOPTE.

OnbiTel @apanes. SABneHne 3MeKTpoMarHuTHOW UHAYKIUU. [TpaBuio Jlenna.
DIIEKTPOTrEeHEepPaToP. CrnocoObl MOJTyYEHHUS ANEKTPUYECKOU SHEPIUHu.
DJIEKTPOCTAHIIMM HA BO300HOBISEMBIX HCTOYHMKAX HHEPTHHU. DKOJOTUUECKHUE
POOIEMBI SHEPTETUKH. TOTIITMBHBIC 3JIEMEHTHI M 3JIEKTPOMOOHIIH.

Hemoncmpayuu.

DIIeKTpU3aLMs TEN.

JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBHUE 3aPSKEHHBIX TEIL.

Y CTpONCTBO U AENUCTBUE IIIEKTPOCKOIIA.

DIIEKTPOCTaTUYECKAs] MHAYKIIUS.

3aKOH COXpaHEHUS AJIEKTPUUECKUX 3aPsJIOB.

MopaenupoBaHue CHUJIOBBIX JIMHUM DJIJIEKTPUYECKOTO TMOJS C I[OMOUIBIO
OyMaKHBIX CYJITAHOB.

[IpoBOIHUKY U AUDIICKTPUKH.

HcTouHMKM OCTOSIHHOTO TOKA.

JIeCTBHS DNEKTPUIECKOTO TOKA.

DIIEKTPUYECKUN TOK B KUIKOCTH.

["a30BbIl pa3psia.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3mepenune 3eKTpuyecKoro HanpsKeHUs: BOJIbTMETPOM.

Peocrtar u Mara3uH cOnpoTUBIICHUN.

B3auMojeilicTBrE MOCTOSIHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOXKHOCTH PA3/ICICHUS MTOJTIOCOB MarHuTa.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.

OnsIT Dpcrena.

MarHuTtHoe€ noje Toka. DJIEKTPOMarHur.



JlercTBME MarHUTHOIO TI0JI HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

Onbitel Dapapes.

DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OnpITel 1O HAONIOJEHUIO AJICKTPU3AIMKM TEJ TPU CONPUKOCHOBEHUU H
VHIYKIUEH.

Uccnenoanne A€MCTBUS DJIEKTPUYECKOTO TMOJs HAa MNPOBOJHUKU U
JUAJIEKTPUKHU.

COopka 1 UCTIBITAHHUE DIECKTPUIECKOM IIETTH MOCTOSTHHOTO TOKaA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 pe3uCTop, OT
HaIpPsDKEHUS Ha PE3UCTOPE U COMPOTUBIICHUST PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTH DJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €0 JIJIMHBI, IUIOIAM TONEPEYHOr0 CEYEHUS U MaTepHaa.

Ornpenenenue yAaenbHOTO CONPOTUBIIEHUS TPOBOJHUKA.

[IpoBepka mpaBuiia CIOXKEHHS HANPSXKEHUW TMPU  TOCIEA0BATEIBHOM
COCMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia sl CUJIBI TOKA TPU MApAJICIBHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenne 3/IC 1 BHYTPEHHETO COPOTUBIIEHUSI HCTOYHUKA TOKA.

[IpoBepka npasun Kupxroda.

[IpoBepka BbInOIHEHUS 3aKOHA OMa /1715 MOJTHOM 1IeMH.

N3ydenune BONbTAMIIEPHBIX XaPAKTEPUCTUK HEIMHEHUHBIX JIEMEHTOB (J1aMIIbl
HaKaJIMBaHUS WIH MOJTyITPOBOJIHUKOBOIO JIUOJA).

Ornpenenenne padOThI IJIEKTPUUECKOTO TOKA, UYIIETO YePe3 PE3UCTOP.

Onpenenenre MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

Onpenenenne KII/] narpeBarens.

UccnenoBanre MarHuTHOTO B3aUMO/JIEUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TOJISE TIOCTOSIHHBIX MAarHUTOB MPU UX O0BEAMHEHUH U
pa3aeiaeHuH.

HccnenoBanne nelCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENIKY.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI B3AUMOICUCTBUS KaTYIIKH C
TOKOM W MarHuta OT CHJIbl M HampaBJ€HUsS TOKAa B KaTyIIKe W OT HAJIWYHUA
(OTCYTCTBHS) CEpACUHUKA B KaTYIIIKE.

N3ydenue neiicTBUsI MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

KoncTtpyupoBanue u uzydenue padoThl 3J1€KTPOIBUTATEIIS.

Nsmepenne KI1/] anexrpoaBuraTeabHON yCTaHOBKH.

ONBITEI 110  HWCCIEIOBAHUIO SBICHUS  DJIEKTPOMATHUTHOU  UHIYKIMU:
MCCIIEN0BAHUE U3MEHEHHNH 3HAYEHHS Y HANIPABJIEHUS WHIYKIMOHHOTO TOKA.



9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexanudeckoe JaBwKeHue. MarepuanpHas Touyka. CrocoObl OomucaHus
MEXaHUYECKOTO JBM)XCHUS: TaOIWYHBIN, rpaguueckuit, aHanutuueckuii. Cucrema
otcu€ra. OTHOCUTEIBHOCTh MEXaHNUYECKOTO JIBHKCHUSI.

BekTopHbie BETMUYMHBI, ONEpAIMU C BEKTOpAMU, IPOCKIIMU BeKTOpa. Paauyc-
BEKTOpP MATEpHAIBHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
IPSMOJIMHEWHOE  JBH)KEHHE. HepaBHOMEpHOE MPSIMOIMHEWHOE  JIBUKEHHUE.
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh Tejla IPU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUYKEHUE. Y CKOPEHHUE
cB0OOHOTrO naaeHus. OnbITel ['anues.

I'paduaeckas mHTEpHpeTanusi YCKOPEHUs, CKOPOCTH, MPONJACHHOTO MYyTH U
IEpEMELIEHHUS IS IPSMOJIMHENHOTO JBUKECHUS.

JIBuKeHue Tena, OpoIIeHHOr0 MO/l YTIOM K TOPU30HTY.

JIBrmkeHue 110 OKpYKHOCTHU. JIMHENHAs CKOPOCTh, YIIIOBAsk CKOPOCTh, MIEPUOT
Y 4acTOTa OOpallleHus MpU paBHOMEPHOM JBHKEHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIAS CHJIA.

[Tepsoiit 3axkoH HeroroHa. Bropon 3akoH Herorona. Tpernii 3akoH Herotona.
[IprHIMD CynepnoO3ULIANA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUS CKOJIbKEHHUSI, CHUla
TPEHUS TIOKOsI, Ipyrue Bubl Tpenus. KoadduimeHt tpenus.

JIBUIKEHUE TEN MO OKPYKHOCTHU MO IEUCTBUEM HECKOIBKHUX CHIL

3akoH bepnymnum m noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATEIIbHBIC
anmaparbl, CyJa Ha TOABOJHBIX KpbUIbSIX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWIISAX. J[BYDKEHHE 1MOe3/1a Ha MAarHUTHOM MOYTIIKE.

Cuna TSDKECTM M 3aKOH BCEMHPHOIO TSTOTEHHMs. J[BUKEHUE Tel BOKpPYT
IpaBUTAIIMOHHOTO IIeHTpa (B ToMm uwucie mmiaHer Bokpyr Comuua). IlepBas
KOCMHMYECKasi CKOPOCThb. HeEBECOMOCTD 1 meperpy3Ku.

PaBHoBecue marepuanbHON TOuku. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

NUmnynec tena. M3menenue wummyinbca. HMmnynse cuibl. YOopyroe u
HEYINPYroe B3aUMOJCHCTBUE. 3aKOHbI M3MEHEHUS M COXPAHEHUS MMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cui TSKeCTH, YyHIpyrocTH,
TpeHusi. CBs3b SHEprun U paboThl. [loTeHInanpHass YHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIMabHas SHEPTUS CxKATOM NpyKkuHbL. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW SHEPruM. 3aKOH MU3MEHEHUS U COXPAHEHHUS
MEXaHUYECKON YHEPTHH.



Hemoncmpayuu.

Halnronenue MexaHMYecKOTO JBUXKEHHUS Tejla OTHOCHTENIbHO pa3HbIX Tell
OTCYETA.

CpaBHeHHE myTeM W TPACKTOPHUM JBWKEHHsS OJHOTO M TOTrO JKE€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3MepeHne ckopoCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBHXKECHUSL.

UccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBUKEHUS.

Habnronenue ABMKEHUsI TeJla MO OKPYKHOCTH.

HaOnronenne MexaHM4eCKHUX SIBICHUM, MPOUCXOJSIIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCHUTEIIBHO
KaOuHeTa QU3UKH.

Habnronenue paBHOBecus TeJl, CBOOOIHOTO MaJeHHUs, KOJIeOaHUsI MasTHUKA B
WHEPIUATIbHBIX CUCTEMAaX KaK MOJATBEPKICHUE MPUHIIUIIA OTHOCUTEIHHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€la OT €r0 MacChl U JEUCTBYIONIEH HA HETO CHUJIBIL.

HaGnronenue paBeHcTBa CUIT TPU B3aUMOJICUCTBUU TElL.

N3MeHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

Ilepenaua umityabca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa TP a0COIIOTHO HEYIIPYTOM B3aUMOICHCTBUU.

CoxpaHeHue UMIyJibca P YIIPYTrOM B3aUMOJICHCTBUH.

Habnronenue peakTMBHOTO JBUXKCHHUS.

CoxpaHeHHe SHEepPIruy Mpu CBOOOTHOM MaJCHHH.

CoxpaHeHue SHEepruu Mpu ABUKEHUH TeJa MOoJ1 JEUCTBUEM MIPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

KoncTpynpoBanne TpakTa s pa3roHa M JAIBHEHIIETO0 PaBHOMEPHOTO
JBIDKCHUS IIapUKA W TEJIEKKH.

Onpenenenue cpeaHeld CKOPOCTH CKOJbXKEHUS OpycKa WIM JIBUKCHUS
HIapyKa 1o HaKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tela NPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTe3sl: €Ciiv MpU PAaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaJIbHOU
CKOPOCTH ITyTH OTHOCSITCSL KaK PsiJl HEYETHBIX YHUCEII, TO BPEMEHA OJIMHAKOBBI.

UccnenoBanue aBu)eHuUs Tejia, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

UccnenoBanne 3aBUCMMOCTA CHUJIBI  TPEHUS CKOJBXKEHHUS OT  CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenre kKodHPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.



Uccnenoanune 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXKUHE, OT
CTeneHu AepopMaliuy MPY>KUHBI.

Onpenenenue pabOThl CWIBI TPEHUSI MPU PABHOMEPHOM JBIKCHUH TeJa IO
TOPHU30HTAIBHON TOBEPXHOCTH.

Ompenenenre paboThl CHUIIBI  YNPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEIMOJABMKHOTO U MOABUKHOTO OJIOKOB.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe npuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: TEPUO/I,
4acToTa, aMIUiuTyAa. l'apMoHuueckue KkoyieOaHus. 3aTyXawlue KoJeOaHus.
Brinyxnennsie konebanus. Pezonanc.

MaremaTn4yeckuii M NPY>KUHHBIA MasTHUKU. lIpeBpaieHune 3Hepruv mnpu
K0JI€0aTEIHLHOM JIBUKEHUH.

Mexannueckne BoaHBL. [IpomonbHbie M monepedyHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: HHTEpepeHus u nudpakius. [[jimHa BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MeXaHn4eCcKHUe BOJIHBI B TBEPJIOM TeJ€, CEHCMHYECKHE BOJHBI.

3Byk. PacnpocTpaneHne u OTpa)keHHE 3ByKa. ' pOMKOCTBH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yabTpasByk. Hcmosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSX.

Hemoncmpayuu.

HaGnronenue konebaHuili Tenm moj JCHCTBUEM CHJIIBI TSKECTH W CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

Habmroienne BeIHYKIEHHBIX KOJIEOaHUI U pe30HaHCA.

Pacnpoctpanenne npo101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).

Ha6nronenue nntepdepennnu u qudpakiiii BOJH Ha TOBEPXHOCTH BO/IBI.

Habnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKYCTUYECKHM PE30HAHC.

Jlabopamopnuie pabomul u onvimol.

Omnpesenenre 4acTOTHI M Mepuojia KoJieOaHU MaTeMaTUYECKOT0 MasTHHUKA.

Omnpenenenre 4acTOThI M Miepruoja KoyieOaHui MPY>KUHHOTO MasATHUKA.

HccnenoBanne 3aBUCUMOCTH TIEpUOIa KOJeOaHUN Tpy3a HA HUTH OT JJTHMHBI
HUTHU.

WccnenoBanue 3aBUCUMOCTH TIepHO/Ia KOJI€OAHUN MPYKUHHOTO MAsTHHKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCHMMOCTH Iepuoja KoJieOaHUM Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MacChl Ipy3a.

OMNBITHI, IEMOHCTPHUPYIONTUE 3aBUCUMOCTD TEPHO/Ia KOJIeOaHUN TPy KUHHOTO
MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.



Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBOMCTBa
aJeKTpoMarHuTHbIX BOJH. Illkanma snaekTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJH JJIsi COTOBOM CBsi3u. Pammonokanms. Kocmuueckas
CBSI3b.

DneKTpoMarauTHas npupona cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
cBera: uHTepdepeHus U AUPPaKIus.

Jemoncmpayuu.

CBoiiCTBA PNEKTPOMATHUTHBIX BOJIH.

Nurepdepentus u audpakuus cBeTa.

Jlabopamopnwie pabomul u onvimol.

N3yueHre CBOWCTB JJICKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO
TenedoHa.

[TpoBeaeHME OMBITOB MO HAOMIOACHUIO HHTEPHEPESHITNHN U TU(PPAKITIU CBETA.

Pa3znesn 11. CBeToBbBIE AABJICHHS.

JlyueBass MOJEnb CBETA W TEOMETPUYECKAs] ONTHKA. VICTOUHHMKM CBETa.
[IpsmonuHeriHOe pacnpocTpaHeHue cBeta. 3atMeHus ConHna u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBerta. llocTtpoeHue
n300pakeHuid, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH mnpenaomiieHus: cBera. [loaHoe oTpakeHue cBeTa.
Hcnonb3oBaHue MOTHOTO OTPAKEHUS B ONITUYECKUX CBETOBOAX, ONTOBOJIOKOHHAS
CBSI3b.

JImnza, xox usyuern B JuH3e. Popmysa TOHKOM JmH3BL. IlocTpoenue
n3o0paxeHnt, CcHOPMUPOBAHHBIX TOHKOW JMH30H. OmnTHyeckas cucTeMa
doToamnmapaTa, MHUKpOCKONa M Tejeckona. [71a3, kak onTuyeckas CHUCTEMA.
bin30pyKOCTh M JAITBHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. OmnbiTel Heiotona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsAMomnrHEetHOE pacpOCTpaHEHHE CBETA.

OtpaxeHune cBeTa.

[TonyueHnue n300pakeHUi B MJIOCKOM 3€pKaje.

[Ipenomiienue cpera.

Onrtuyueckuii CBETOBOI.

Xox mydeid B coOuparonieit JinHse.

Xo0J Iy4yelr B pacCenBaIOIIEH JINH3E.

[Tonyuyenue n300pakeHN ¢ TOMOILBIO JINH3.

[Tpunnun aeiictBus hoToanmapara, MUKpPOCKOIIA U TEJIECKOTA.

Monenb rinasa.



Paznoxenue 6emoro cBera B CIEKTP.

[Tonyuyenue 6eoro cBera Mpu CII0KEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnwie pabomul u onvimol.

Uccnenoanne 3aBUCUMOCTH Yrja OTpPa)XEHUs CBETOBOTO Jiyya OT Yyria
NaJICHUS.

N3yuenune cBONCTB N300pakeHUsI B TNIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yTJIa IPEJIOMJICHUsSI OT yTIJia MaJeHUs CBETOBOTO
Jy4da Ha TPaHUIIE «BO3AYX—CTEKIIO».

[Tonydenue nzo0paxeHu ¢ MOMOIILI0 COOUPAIOIICH JIMH3HI.

Onpenencarue (OKYCHOTO PACCTOSHUS W ONTHYECKON CHIIBI COOMparoIe
JIVH3BIL.

OMnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETa B CHEKTP.

OnbITEl 1O BOCHIPUSITHIO I[BETa MNPEAMETOB MPU HX HAOIIOACHUU uepes
I[BETOBbIC (DUITHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue v noryonieHue ceeta atoMmoM. KBanTel. JIuHeiuaTbie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usznydeHus. CTpoeHHEe aTOMHOTO
saapa. Hyknonnas wMogxens aromHoro sngpa. HM3zoromsl.  PannoakTuBHBIE
npeBpauieHus. [lepuon nmomypacnana aroMHbIX saep. [elicTBue paanoakTUBHBIX
W3JIyYEHUN Ha )KUBBIC OPraHU3MBI. 3alUTa OT PAJMOAKTUBHOTO U3TyYCHUS.

SAnepHbie peakuu. 3aKOHbI COXpPaHEHHUs 3apsiOBOIO U MAacCOBOI'O YHUCEIL.
DHeprus CBsI3M aTOMHBIX sjep. CBs3bp Macchl W AHepruu. Peaknuu cuHTe3a U
nenenus spep. Mcrounuku sHepruu CoiiHIa W 3BE371. flnepHas sHEpreTuka.
DKOJIOTUYECKHE MPOOIJIEMBI SIICPHON IHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUS U TTOTJIONICHUS.

CrekTpbl pa3InyHbIX ra30B.

CnekTp Bogopo/a.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3HPYIOUIUX U3ITYyUEHUH.

Perucrpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

HaGnronenue CruioniHbiX U JIMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.

HccnenoBanue TpekoB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY TyTH
(mo portorpadusam).

N3mepenne paanoakTHBHOTO (hoHA.

IHoBTOPHUTEIBLHO-00001IAOIMIA MOTYJIb.



[ToBTOpUTENBHO-00001IAI0IINN MOYJIb MIPEAHA3HAUEH AJIsi CUCTEMaTH3alllu
U 0000meHHs  MPEAMETHOTO  COAEpX aHUs M ONbITa  JAESITEIbHOCTH,
OpPUOOPETEHHOTO NPH M3YYEHHH BCEro Kypca (U3HKW YriIyOJIEHHOTO YpOBHS, a
TaK)K€ JUIsl MOJrOTOBKM K OCHOBHOMY T'OCY/JIapCTBEHHOMY 3K3aMEHY IO (PU3HKE.

B nponecce wu3yueHus JAHHOTO MOAYJIS pPEAIM3YIOTCS W IOJIyYaroT
JalbHelIIee pa3BUTHE ydeOHble JEHCTBHUS, OOECHeunBarolue JOCTH)KEHUE
OpPEeIMETHBIX W METalpeAMETHBIX pE3yJibTaToB OOydeHHs, (OpMHUpPOBaAHUE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: OOBSICHEHNE U ONKUCAHUE SIBJIEHUI HA OCHOBE
OpUMEHEHUs1 (U3NYECKUX 3HAHUU, MCCIEIOBATENbCKUE NEHCTBUS (BBIABH)KEHUE
TMIIOTE3, MMOCTAHOBKA LENM W IUIAHUPOBAHUE HCCIIEIOBAaHUS, aHAIW3 JaHHBIX U
IIOJTyY€HUE BBIBOJIOB).

[IpeanoututenbHol  (GopMOil OCBOEHUS MOJIYJA SABISIETCS MPAKTHUKYM,
nporpamMma KOTOpOro BKIIFOUYAET:

pelieHre 3aad, OTHOCSIIMXCA K Pa3IMYHbIM pas3fellaM M TeMaM Kypca
($U3MKH, B TOM YHUCIIE 33]]a4, UHTETPUPYIOLINX COJIEpPKaHUE Pa3HbIX Pa3/IeNioB;

BBINOJIHEHHE JIAOOPATOPHBIX PabOT U ONBITOB (BKJIIOYask pabOThI U ONBITHI U3
NepeuyHe K paszjenaMm Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IJIAaHUPOBAHUS
IPOBEJICHUS UCCIIEOBaHMs, BEIOOpa 1 000CHOBAaHUS METOAAa U3MEPEHHs BEJIUUNH,
COOPKU SKCIIEPUMEHTAILHON YCTaHOBKHU;

BBIINOJIHEHHE MTPOOIEMHBIX 3a/laHUi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3agaHusl MO E€CTECTBEHHO-HAYYHOH TIpamMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rpyNIoOBbIMU WU UHAUBUIYAJIBHBIMU IPOEKTaMU, CB3aHHBIMHU C
coJiepKaHuEM Kypca (PU3UKH.

N3ydyeHne noOBTOPUTENBHO-0000UIAIOMIETO MOJYJS MOXKET 3aKaHYMBAThCS
IPOBEICHUEM JMATHOCTUYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3aJlaHus Pa3sHOrO YpPOBHS CIIOXHOCTH. Pe3yibTaThl BBINOJHEHUS
JMarHOCTUYECKOI pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYaIOUINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (u3Mke, a  Takxke
CBUJIETENBCTBOBATH O JJOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMUBI 110 ®U3UKE
HA YTI'UIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNMA

N3ydenune ¢u3uKu Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare n3ydenust GU3NKKA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuaromerocsi 0yayT cOpMHUpPOBaHbI CIEAYIONINE JTUUYHOCTHBIE PE3YyJIbTaThl B
YacTu:

e I)nampuomuueckozo 60CnUmManuA:

IIPOSIBJIEHWE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
duznyecKoil HayKu;

LEHHOCTHOE OTHOUIEHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB;

o 2)2parxcoanckozo u 0yx08HO-HpPAEGCHMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXIE€HHH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX NPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUU
busuKy;

OCO3HaHUE BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YUY€HOT0;

e 3)IcmemuuecKozo 60CHUMAHUA:

BOCTIPUSTHE ICTETHUECKUX KauyecTB (pU3MUecKod HayKu: €€ TapMOHUYHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uyennocmu HAyuHO20 NO3ZHAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKd KakK MOIIHOTO HMHCTPYMEHTa
NIO3HAHUS MHUPA, OCHOBBI DPa3BUTUS TEXHOJIOTMM, BAXHEWILEW COCTABIIAIOLIECH
KYJBTYPBIL;

OpHEHTaldsd B JIEATEIIbBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
Ipe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAY4YHOW JIOO03HATEIBLHOCTH, WHTEpPEca K HCCIeI0BaTEeIbCKON
NEeSATENbHOCTH;

e 5)dhopmuposanusn Kyaromyput 300p06bsa u IMOUUOHAILHO20 01A20N0AYYUA:

OCO3HAaHUE IIEHHOCTH O€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TpaBWi O€30MacHOr0 TOBEACHUS Ha
TpaHCHOpPTE, Ha J0pOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYJOBAHHEM B
JOMAIIIHUX yCIIOBUSX;

c(OpPMUPOBAHHOCTh HAaBbIKA pEQIIEKCHH, MPU3HAHUE CBOEro IIpaBa Ha
OIIMOKY M TAaKOT'O e MpaBa y JPYyroro 4yejJoBeKa;



* 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTHUE€ B PEIICHUM NPAKTUYECKUX 3a/ay (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alliM, ropojia, Kpas) TEXHOJOTHYECKOW U COIMaIbHON
HAIPaBJICHHOCTH, TPEOYIOIIKUX B TOM YUCIE U (U3UUECKUX 3HAHUI;

UHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPOodecCuid, CBA3aHHBIX C (U3UKOI;

o 7)IK0S102UYECKO20 60CRUMAHUSA:

OpHUEHTAIlMs Ha TPUMEHEHHE (PU3NUECKUX 3HAHUW JJIs pelieHusl 3ajiad B
00JIacCTH  OKpYXarolleil cpenapl, IUIAHUPOBAHUS TOCTYNIKOB M OICHKH HX
BO3MO’KHBIX ITOCIEACTBUAN I OKPY KAIOIIEW CPEJIbI;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM W TMyTed uX

pelieHus;
o §)adanmayuu K U3SMEHAIOUWUMCA YCAOBUAM COUUANBHOU U RPUPOOHOU
cpeowl:

HOTPEOHOCTh BO B3aUMOJECHCTBUU TPHU BBIMIOJHEHUU MCCIEIOBAHUNA U
IPOEKTOB (PU3NYECKON HANIPABIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTUX;

IIOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3  IPAKTHYECKYIO
NEATEIbHOCTD;

noTpeOHOCTh B (OPMUPOBAHWM HOBBIX 3HAHUH, yMEHHMH (OPMYIHUPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSAX;

OCO3HaHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 0o0nacTu
busuKy;

IUTAHUPOBAHHUE CBOEr0 pPAa3BUTHUA B NPUOOPETEHUH HOBBIX (PU3NYECKUX
3HAHUM;

CTpEMJICHHE aHAJU3UPOBAThH U BBISBJIATH B3aUMOCBSI3U MIPUPOAbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCIIE C UCIIOIb30BAaHUEM (PUBNUYECKUX 3HAHM;

OLICHKAa CBOMX JCHUCTBUU C Y4YE€TOM BIIHMSIHUS Ha OKPYXKAIOLIYIO Cpexy,
BO3MOXHBIX TJI00QJIBHBIX MOCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynpraTe ocBoeHHMS TporpamMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero o6pa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCUCTBUS,  PETYJISATHBHBIC
yYHUBEPCAIbHBIC YICOHBIE TCUCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:
BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BIIEHUI ), KJIIaCCU(MUIIMPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUsl B paccMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBJISITh NPUYMHHO-CIICJCTBEHHbIE CBA3U IMPU H3YYEHUU (PU3NYECKUX
SABJICHUM W TMPOLIECCOB, JENaTh BBIBOJBI C HCIOJIb30BAHMEM JEAYKTHBHBIX H
UHAYKTUBHBIX  YMO3aKJIIOUEHMI, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SX
(bu3HUEeCKNX BEJINYUH;

CaMOCTOSATENIbHO BhIOMpATh CIOCOO pelieHus yueOHOM (pu3nueckon 3anayu
(cpaBHEHHME HECKOJIbKMX BAPUAHTOB PEIIEHHUSA, BHIOOpP Haubosee MOAXOSIIETO C
Y4ETOM CaMOCTOSITEJIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEI0BATEIBCKUM HHCTPYMEHT TO3HAHMS;

IPOBOJUThH MO CaMOCTOSATEIBLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJbIIIOE UCCIEA0BAHNE (PU3UUECKOTO SBJICHUS;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIUIO, MTOTYUCHHYIO
B XO/JI€ UCCJIEIOBAHUSI I DKCIIEPUMEHTA;

CaMOCTOATENbHO (OPMYIMPOBATH OOOOIIECHUS U BBIBOJABI IO pe3yibTaTam
IPOBEIEHHOTO HAOIIOAEHUS, OTbITa, HCCIICIOBAHUS;

IPOTHO3UPOBATHh BO3MOXKHOE JlajbHeIIee pa3BuTue (HPU3MIECKUX MPOIECCOB,
a TaKXXe BBIIBUTaTh MPEANOJIOKEHUs 00 MX Pa3BUTHUM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pab6ora ¢ undopmaumeii:

OPUMEHATh PA3JMYHBIE METOJbl, MHCTPYMEHTBl M 3alpoChl MpPU MOUCKE U
ot0ope nHbOpMaIlMU WIH JAHHBIX C YUYETOM MPEIIOKEHHONW yueOHOM Pu3ndeckon
3a/1a4u;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

OLICHUBATh HAAEKHOCTh HMHPOPMALMM MO KPUTEPHUSIM, MNPEII0KEHHBIM
YUUTEJIEM Wi CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHpOpMaIlMM U WUIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
quarpaMMaMu, MHOM Trpapukoil 1 ©X KOMOMHALUSAMH.

KoMMyHUKATHBHbIE YHHBePCAJbHbIE YUeOHbIe 1eliCTBHUS:

B XOJ€ OOCyXJeHHus ydeOHOro MmaTepualia, pe3yJbTaToB J1abopaTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TEeMbI H
BBICKA3bIBaTh UJEH, HALCJCHHbIE Ha pEIIEHHWE 3aJaud U MOAJAepKaHHe
Oaro>keaTeIbHOCTH OOIIEHHUS

COIOCTABJISTh CBOM CYXKICHHS C CYXACHUSMHU JIPYTHX YYaCTHUKOB JHAJIOTa,
OOHAPYXUBATh Pa3IUINE U CXOACTBO MO3UIIHIA;

BBIPAXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (U3UYECKOTO OIbITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI IPU PELIEHUH KOHKPETHOU (PU3NYECKON IPOOIEMBI;

OPUHUMATh LEIH COBMECTHOU JESATENIbHOCTH, OPraHU30BBIBATh JIEHCTBUS IO
e€ JOCTHKEHHUIO: pacHpelesiaTh pojid, OOCYXKIaThb MPOLECCHl U Pe3yJbTaTbl
COBMECTHOI paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

BBINIOJIHATh CBOIO YacTh padOThI, JOCTUras KaueCTBEHHOI'O pe3yJbTara IIo
CBOEMY HAIIPaBJICHUIO M KOOPAMHHPYS CBOM JACUCTBHUS C JAPYTUMHU YJICHAMU
KOMaH/Ibl;

OLICHHMBATh KAaueCTBO CBOEro BKJIaJa B OOLIMM MPOIYKT IO KPUTEPUSM,
CaMOCTOSITENTbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMMOICHCTBHSI.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIE NeHCTBUSA
Camoopranusanus:

BBISIBJISIT TIPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYyalUsAX, TPEOYIOIUX IS
pemieHust GU3NYECKUX 3HAHUI;

OPUEHTHPOBATbCS B  PA3IMYHbIX  MOAXOJAaX  NPUHATUA  pEIICHUN
(MHIUBUYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIION);

CaMOCTOSATENIbHO COCTAaBJISATh AJFOPUTM pelieHus (U3HUEeCKOW 3aJadyul WU
IUIaH HCCIEAOBaHUS C YYETOM HMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh NIPEIaraéMble BAPUAHThI pELICHUH;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBI HHTEJVIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTyalluyu U MpeJjiararh riaH e€ U3MEeHEHHUS;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEHOCTMKEHHUS)  pe3yJIbTaTOB
JesITeNIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YMCJIE B XOJ BBINOJHEHUS
(U3NYECKOro HCCIIEOBAaHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIINXCS CUTYyallui, yCTAHOBIIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUTh ce0s1 HA MECTO APYTOro YeJoBeKa B XOJAE CIOpa WM JTUCKYCCHH Ha
HAY4YHYIO TEMY, [IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY JPYIoro.

NpU3HABATH CBOE MPABO HA OLIMOKY MpU pelIeHUH (PU3NYECKUX 3a7ad Ui B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHnIty 00yuenus ¢ 7 kiacce npeIMeTHBIE pe3yJIbTaThl HA YIIIyOJICHHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE M XMMHYECKHUE SIBIICHUS, HAOI0IeHNE,
AKCIIEPUMEHT, MOJIeNlb, THUIOTEe3a, EAUHUIBI (U3UYECKUX BEJIMYUH, AaTOM,
MOJIEKyJa, arperaTHble COCTOSHUS BellecTBa (TBEpIOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIKEHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJECHCTBYIOmas cui, nedopmarusa (ympyras, IUIacTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyaTh sBJICHUS (Iu(Qy3usi, TEIIOBOE JIBIKECHUE YaCTHI]
BEILIECTBA, PABHOMEPHOE [BIKCHUE, HEPABHOMEPHOE JIBUKEHUE, WHEPIUs,
B3aUMOJICHCTBHUE TEJI, pABHOBECHUE TBEP/IBIX TEJ C 3aKPEIIEHHON OChIO BpalleHUs,
nepenaya JaBlieHUs TBEPIBIMU TeEJIaMU, KHUIAKOCTSIMU U Tra3amu, aTMoc(epHoe
JaBJICHUE; TUTABAHUE TEJI, TPEBPAIICHHUS] MEXaHUYECKOW SHEPTUU) MO OMMCAHUIO HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(u3HUECKOE SABICHHUE;

pacmo3HaBaTh ~ NPOSBICHUE  WM3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpy>KaromieM Mupe (B TOM uuciie (pU3MUecKHe SBICHUS B TPUPOJE: MPUMEPHI
JBWKEHUS C Pa3IUYHBIMU CKOPOCTSAMH B KMBOM U HEXHBOUW MpUpPOJE, NEHCTBUE
CHJI TSIKECTU, TPEHUS, YIIPYTOCTU B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOCHEPHOTO
JABJICHUSI HA >KUBOW OpraHu3M, IJIaBaHUE PbIO, phlYaru B TEJE YE€JIOBEKa), MpU
TOM TEPEBOJUTH MPAKTHUECKYIO 3a/ady B y4eOHYIO, BBIJCISTH CYIIECTBCHHbBIC
cBOMCTBA (TIpU3HAKK) (PU3NYECKUX SIBJICHUM;

OTUCHIBATh M3yYCHHBIC CBONCTBA TENl U (PU3MUECKUE SBJICHUS, UCIOIb3YS
dbuzuyeckre BenUYuHbI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpPEMs, IyTh,
CpedHsii CKOpOCTb, CHJIa YIPYTrOCTH, CHJa TSKECTHU, BEC Tella, CUJla TPEHUs,
JaBJeHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHudeckass paboTa, MOIIHOCTb, IJICYO CHUJIbI, MOMEHT CHJIbI, KO3(PPUIIUEHT
MOJIE3HOTO JICUCTBUS MEXAaHU3MOB, KHHETHYECKasl ¥ TIOTEHI[MAIbHAsI DHEPTHUs ), IPU
OMUCAaHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUI CMBICT UCIOIb3YEMbIX BEJIUYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOIUTh (POPMYIIHI,
CBA3BIBAIONIUE TAHHYIO (DU3UYECKYIO BETUYUHY C APYTMMH BEIMYUHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;

XapakTepu30BaTh CBOMCTBA T, (U3UYECKUE SIBJICHUS U MPOIECCHI,
UCIIONb3Ys MpaBUja CIOXKEHUs Cuil (BIOJL OAHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxuMmena, MPAaBWIO paBHOBeCHs phiuara (0OJ0Ka), «30J0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOW HHEPruu, MpU ITOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMCBhIBATH €r0 MaTeMaTU4YeCKOe
BBIPKCHUEC;

CTPOUTH MPOCTHhIC (PU3HUECKHE MOJACIN pPeaJbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJCISATh MPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIC CBOWCTBA



00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (PU3UIECKUE MOJICIIH JJII OOBICHCHUS
(bu3HUECKUX MPOIIECCOB U PEIIeHUs yUeOHBIX 3a]1ay;

OOBSACHATh (PU3NUYECKHE SIBICHHS, MMPOIECChI U CBOWCTBA TEJ, B TOM YHUCIIC B
KOHTEKCT€ CHUTyalliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBEHHbIE 3a7a4d, B TOM 4YHCIE TPEOYIOIIHEe YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKHUX BEJIMYUH, IPU STOM BBHIOMPATH aJI€KBATHYIO
(U3HYECKYI0 MOJIENb, BBISBIISATH MPUYUHHO-CIICICTBCHHBIC CBS3M U BHICTPAaWBATh
JOTUYECKYIK0 LEMOYKY pPACCYyKIECHUM C ONOpOM HAa H3YYEHHbIE CBOMCTBA
bu3nUecKuX SIBICHUH, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

pemaTh pacy€THble 3a1auyu (B 2—3 ACMCTBUS) MO M3y4yaeMbIM TeMaM Kypca
¢bu3uKu, BIOMpas aIeKBaTHYIO (U3MUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HOpMyJI, CBA3BIBAIONINX (PU3MUECKUE BEIUYHMHBI, 3alMCHIBATh KPATKOE yCIIOBHE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATh HEAOCTAIOIINE WA HW30BITOYHBIC
JTaHHBIE, OOOCHOBBIBATH BBIOOP METOJA PEIICHUS 3a/Jadd, HCIOIb30BaTh
CIIPaBOYHBIE JaHHBIC, MPOBOJUTh MATEeMATHUYECKHE MPEOOpa3oBaHUs U PACUETHI,
OLICHUBATh PEATUCTUYHOCTH IMOJYYEHHOTO 3HAUY€HUs (U3MUYECKOW BEIMYMHBI U
OTIpENIENATh PAa3MEPHOCTh (U3MUCCKOW BETUYHMHBI, TOJYYCHHON NMpU pPEIICHUN
3a/1auu;

pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXKHO PEIINTh MPH  MOMOIIU
bu3MUecKuX METOJ0B, M TMpeajaraTb OPUEHTUPOBOYHBIM CHOCOO peIIeHUs, B
OMMMCAaHWW  WCCJENOBAHUS  PACIO3HABATh  MPOBEPSIEMOE  MPEIIOJIOKECHHE
(TUTIOTE3Y), HHTEPIPETUPOBATH MOTYUSCHHBIN PE3yIbTaT;

IIPOBOJIUTH OTBITHI O HAOMIOACHUIO (DU3UYECKUX SIBJICHUHN Wi (PU3NIECKUX
cBoicTB Ten (muddys3usi, TEMJIOBOE pACIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH MPH B3aUMOJICHCTBUM TEJl, TIEpeiaya AaBICHUS KUIKOCTHIO
U Ta3oM, MPOSBICHUE IEHCTBHS aTMOCHEPHOTO IaBJICHUS, IEHCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHPOBATH TMPEIANOIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX
pe3ynibTaTax HaOII0IeHUH, CAMOCTOSTEILHO COOUPaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyoBaHus U HOPMYITUPOBATH BHIBOIBI,

IPOBOJUTH TMpPSMbIE U KOCBEHHbIE HW3MEpEHHs (DUIUUYECKUX BEIUYUH
(paccrosiHue, IPOMEKYTOK BpEMEHHU, Macca Tea, o0bEM Tena, Chila, TeMIiepaTypa,
IUIOTHOCTh JKUJIKOCTH W TBEPAOTO TEa, CWIA TPEHHS CKOJBXKEHUS, aBIICHUE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, JEUCTBYIOMIAs Ha MOTPYXEHHOE B KUIKOCTh
Te10, KOADQPUIMEHT TOJNE3HOrO0  JIEWCTBHS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX M HHU(PPOBBIX MNPUOOPOB, OOOCHOBHIBATH BHIOOP
METO/a W3MepeHHus, (PUKCHpPOBaATh IOKa3aHUS MPUOOPOB, HAXOAWTH 3HAYCHUE
U3MEPSEMON BETMYUHBI C TIOMOIIBIO YCPETHEHUS PE3YIbTaTOB CEPUU U3MEPECHUN U
OIICHUBATH MOTPEITHOCTh U3MEPECHHUI;



IIPOBOJIUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS 3aBUCUMOCTEN
(GuU3NYECKUX BETUYHMH (3aBUCHMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHHU JBWIKEHHUS Tejla, CHJIbl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAaJbHOTO
JAaBJICHMSI, KauecTBa OOpaOOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI
TPeHUSI OT IUIOMIAJAN CONMPUKOCHOBEHUS TeN, CWJIbl YNPYTOCTH OT YyIJIUHEHUS
NPYKWHBI, BBITAJKUBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHOH YacTH Tela M OT
IUTOTHOCTH KHUJAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEeJO, YCIOBHM IJIaBaHUS TeJ, YCIOBUN PaBHOBECHs pblyara
u OJOKOB): COBMECTHO C yuHTeleM GOpMYIUpOBaTh 3aladyy W THUIIOTE3Y
WCCJIEIOBAHUSI, CAMOCTOSITEILHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIIBHO
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJIb30BAHHEM HWHCTPYKIIUH,
MPEICTABIIATH MMOJYyYEHHBIE 3aBUCUMOCTH (PM3WYECKUX BEJIUYMH B BUJE TaOJHUIl U
rpauKoB, OIGHWBATh IMOTPEITHOCTH, JENaTh BBIBOABI IO pe3yJbTaTaM
WCCJICIOBAHMSI,;

coOmo/laTh TpaBWja TEXHUKH Oe3omacHoro Tpyaa mnpu pabote cC
71a60paTOpPHBIM 000PYI0BAHUEM;

yKa3bIBaTh IPUHIIUIIBI TCHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOMIaloIMecs COCynbl, OapoMeTp, phlyar,
MOJIBVDKHBIN U HETIOJIBYKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHITUIIBI IEHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUIECKUX
YCTPONCTB M TEXHOJOTHYCCKUX TPOIECCOB C OMOPOM Ha WX OMHCaHUS (B TOM
YHUCJIe: TOIITUITHUKHA, YCTPOUCTBO BOJOMPOBOAA, THAPABIMYCCKUI TIpecc, CH(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCMOIb3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SBJICHUM W HEOOXOoauMble (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

UCIIOJIB30BaTh CXEMBbI M CXEMATHYHBIC PUCYHKH H3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, HW3MEPUTEIBHBIX MPUOOPOB ¥ TEXHOJOTHYECKHX TIPOIECCOB TPHU
perneHn yueOHO-TPaKTUIECKHUX 3a/1a4;

MPUBOIUTH MIPUMEPHI (HAXOAUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHUsl (DM3MUECKUX 3HAHWU B TOBCEIHEBHOW JKWU3HU ISl OOSCTICUCHUs
0e30MacHOCTH MpPHU OOpallleHHHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpOMCTBaMH,
COXPaHEHHUs 370pPOBbSI U COONIIONEHUS HOPM DKOJIOTUYECKOTO TMOBEACHHUS B
OKPYKarolen Cpee;

OCYIIECTBIISATH OTOOP MCTOYHUKOB HHPOpPMAITH GU3NIECKOTO COJICPIKAHUS B
WNuTepHere, caMOCTOSTENBHO (OpMyIHpys TOWCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINUXCS 3HAHUN W IMyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMAIIO, KOTOpasi SBISETCSA MPOTUBOPEYMBOM WU  MOXKET  OBITh
HEJI0CTOBEPHOM;



WCIIOb30BaTh IIPU BBITIOJTHEHWHU YYEOHBIX 3aJaHUNi HAYYHO-TIOMYJISIPHYIO
auTepaTypy (pu3nuecKoro cojep)kaHus, CIPaBOUYHBIE MaTepHUAIIbl, PECYPChl CETH
WNutepHer, BiajeTh MNpuUEéMaMU KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
uH(pOpMaIKU U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KPATKHE IMCBMEHHBIE M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHHUKOB HMH(pOpMAIUU (DU3NYECKOTO COACP)KAHHUSA, B TOM YHCIIE
nyOJIMYHO JIeJIaTh KPAaTKHWE COOOIIEHUSI O pe3yJibTaraXx MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU H3TOM TPAMOTHO MCIOJIB30BAaTh W3YYCHHBIN MMOHATUHHBIN
amnrmnapar Kypca (pU3HnKu, COMPOBOXK/IaTh BBICTYIUICHUE TIPE3CHTAIUEH;

IPU  BBIIOJHEHUH YUYEOHBIX IIPOCKTOB M HCCJCAOBAHUM PACTIPEICIIAThH
00s13aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJIICHHBIMH 3aJ1ayaMH, CJICIUTH 32
BBLIITOJIHEHUEM IIJIaHA JEHCTBUM, aJcKBaTHO OIICHUBAThL COOCTBEHHBIM BKJAJ B
JNEATENbHOCTh TPYIIbI, BBICTPANBATh KOMMYHUKAaTHBHOE B3aWMOJICHCTBUE,
YUYUTBIBASI MHEHUE OKPYKAIOIINX.

K koHuy oOydeHus ¢ 8 knacce npeIMETHbIE pe3yJbTaThl Ha YIiIyOJIeHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:

UCTIOJb30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE ABM)KECHUE
aTOMOB M MOJIEKYJI, arperarHble COCTOSHMSI BEIIECTBA, KPUCTAJUIMYECKUE U
aMmop(Hble TeNa, HACBHIIIEHHBIH W HEHACBHIUIEHHBIM Map, CrnocoObl HW3MEHEHUs
BHYTPEHHEW DHEPIUM, OJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsi, IPOBOJHUKH,
HOJYTIPOBOHUKHU, TUIIEKTPUKU, UCTOYHUKU MTOCTOSHHOTO TOKA, JIEKTPUIECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTeMa) U CHUMBOJIMYECKUH SI3bIK (U3UKH TpU
pelIeHNH YYeOHBIX U MPAKTUYECKUX 3a71a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pacIIMpeHHe (CKaTue), TEIIoBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHHE, CMAuMBaHUE, KalWJUISIPHBIC SBJICHMS,
UCHapeHue, KOHJAEHCAus, IUIaBJIEHUE, KPHUCTaJUIM3alMsl, KHUIEHHE, CIOCOOBI
Terulonepeaun (TeIIoNPOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE), TEIUIOBbIE TOTEPH,
ANEKTpU3alus TeJ, B3aUMOJIEUCTBHE 3apsA0oB, JEUCTBHS DJIEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJECICTBUE MATHUTOB, JE€HCTBUE MATHUTHOTO IMOJS Ha
IPOBOJHUK C TOKOM) IO OMNHMCAHUID WX XapaKTEpPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh ~ NPOSIBICHUE  M3YYECHHBIX  (U3MYECKUX  SBJICHUH B
OKpyKaromeM wmupe (B TOoM 4ucie (U3UYECKUE SBJICHUS B MPUPOJE:
MOBEPXHOCTHBIC U KANMWUISIPHBIE SIBICHUS B TPUPOJE, KPHUCTAUIBI B TMPHPOJE,
usnyyenue CouHIla, 3aMep3aHue BOJAOEMOB, MOPCKUE Opu3bl, 0Opa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTpUYECKUE SIBIIEHUS B aTtMocdepe, 3IEKTPUUYECTBO
YKUBBIX OPTraHW3MOB, MarHUTHOE TOJ€ 3eMJIH, Ipeiid MOI0COB, POJIb MATHUTHOTO
noyigs JUIs KU3HM Ha 3emiie, MOJSIPHOE CHUSHUE), MPU 3TOM [EPEBOJIUTH



MPAKTUYECKYI0 3a/ladyy B Y4YeOHYI0, BBIJEIATh CYIECTBEHHBIE CBOMCTBA
(mpu3Haku) GUNYECKUX SBICHUN;

OMKCHIBATh M3yYCHHBIC CBOMCTBA TeN W (DU3WYCCKUE SBICHUS, HCITOJB3YS
du3nuecknue BENMWYWHBI (TeMmIeparypa, BHYTPEHHSS DHEpPrHus, KOJWYECTBO
TEIJIOTHI, paboTa rasa, yJenbHas TEIIOEMKOCTh BEIECTBA, YJENbHAas TEIJIoTa
IUTABJICHUS, YJIelbHas TEIuloTa NmapooOpa3oBaHUs, yJeldbHash TEIUIOTAa CropaHus
TOTUTMBA, KOA(M(PUITUEHT MMOIE3HOTO JICHCTBHS TEIJIOBOW MAaIlTUHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AyXa, DOJICKTPUYSCKHHA 3apsij, CHJa TOKa, DJJICKTPUUECKOe
HANPsDKCHUE, COMPOTHBICHHE NpoBOoAHWKA, DJ[C B IemM MOCTOSHHOTO TOKA,
JIEKTPUUECKOE yJAEIbHOE COMPOTHBJICHUE BEIIECTBA, pad0Ta W MOIIHOCTh
ANEKTPUUECKOT0 TOKA), MPY OMUCAHUU MTPABUIILHO TPAKTOBATh (PU3HMUECKUI CMBICI
WCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHUS M CIUHUIII (DU3UYCCKUX BEIIMYUH,
HAXOJUTh (OPMYJIBI, CBS3BIBAIOIINE MaHHYIO (DM3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJTMYMHAMH, CTPOUTH TPA(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3NICCKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKHE SBICHUS U IPOIIECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU CTPOEHUS
BELIECTBA, YpaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO
3apsna, 3akoH KynmoHa, MPUHITUIT CYTEPIIO3HUIMH SJCKTPUICCKUX TIOJEH, 3aKOH
Oma nmnst yuacTtka 1ienu, npasuia Kupxroda, 3axkon OMa i1 oJTHOM 11enu, 3aKOH
Jlxoyns-JleHna, 3aKOH COXpaHEHMsI DHEPrHH, MPU ITOM pa3iuyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA M €T0 MAaTEMaTHICCKOE BhIPAKEHNUE;

CTPOUTH MPOCThIE (PU3HUECKHE MOJEIN peajJbHbIX OOBEKTOB, MPOLIECCOB U
SIBJICHUM, BBIJCISITH TPU OTOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIC CBONCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHATh (U3UICCKUE MOJICIIH JJI OOBICHCHUS
(bu3HYeCKUX MPOIIECCOB U PEIIeHUs y4eOHBIX 3a]1ay;

O0OBSCHATHh (PU3HUYECKHE SIBJICHUS, TIPOIIECCHI M CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCT€ CHUTyalllii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7a4d, B TOM 4YHCJIE TPEOYIOMMEe YHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKUX BEJHMYWH, IPU STOM BBHIOMPATH aJICKBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATh MPUUUHHO-CIIE/ICTBEHHBIE CBSI3M U BBICTPAaUBATh
JIOTUYECKYI0 LEMOYKY pacCyKJIEHUM C OIIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3HYeCcKuX SIBICHUM, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO pellaTh pacuy€THbIC 3ajjauyu (C Omopoil Ha 2—-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BHIOMpas aJeKBaTHYIO (PU3UYECKYI0 MOJECIb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJI, CBS3BIBAIONIUX (U3HUECKHEC BEIUYHHBI,
3aMUChIBaTh KPATKOE YCIOBHE U Pa3BEPHYTOE pEIICHHWE 3a7a4d, BBISBIATH
HEJIOCTAOIINE WM U30BITOYHBIE TaHHBIE, 0OOCHOBBIBATH BHIOOP METO/IAa PEIICHUS
3a/layd, WCIOJb30BaTh CIPABOYHBIC JAHHBIE, MPUMEHATh METOJbl aHaJIu3a
pa3MepHOCTEH, HUCMONb30BaTh TpaduuecKkrue METOAbl PEIICHUs 3aj/lay, MPOBOJUTH



MaTeMaTUYeCKue IMpeoOpa3oBaHus U pacu€Thl, OIEHMBATh PEATUCTUYHOCTH
MOJIYYEHHOTO0 3HA4YeHUs (PU3UYECKON BEIUYMHBI U ONPEAENATh Pa3MEPHOCTh
(¢u3nYeCcKOi BETUUHHBI, MOTYYCHHON MPU PEIICHUH 3a/1a4H;

pacmo3HaBaTh MpOOJEMBbI, KOTOPHIE MOXHO pPEIIMTh TMPH MOMOIIH
¢u3nyecKkux METOAOB, W Npe[jiaraTh OPUEHTHUPOBOYHBIA CIIOCOO pelIeHUs, B
ONMHMCAaHUM  HWCCIEAOBAHUS  paAcClo3HaBaTh  IPOBEPSIEMOE  MPEANOIOKEHUE
(rumoTe3y), MHTEPIPETUPOBATH TOTYyUYEHHBIN PE3yIbTaT;

IPOBOJIUTH OTBITHI N0 HAOMIOACHUIO (PU3MUECKHUX SBICHUM WM (PU3UIECKIX
CBOMCTB Ten (KamWwUISpHBbIC SIBJICHUS, 3aBUCMMOCTb JABJICHHS BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH Ipollecca OCThIBAaHUS (HAarpeBaHus) NpU
U3ITy4eHUH OT IBeTa H3JIydarouiedl (MOrJIomaroeil) MOBEPXHOCTH, CKOPOCTh
UCTIApEHUs1 BOJBI OT TEMIIEPaTyphl J>KUAKOCTH W IUIOMAAN €€ MOBEPXHOCTH,
AIIEKTPU3ALNS TNl ¥ B3aUMOJCHCTBUE SICKTPUUECKUX 3apsAI0B, B3aUMOICHCTBHE
NOCTOSTHHBIX MAarHUTOB, BU3YyaJN3allisl MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JeMCTBUSI MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBa 3JIEKTPOJBUIaTENsl MOCTOSIHHOTO TOKa): (hOPMYJIUPOBAaTh MPOBEPIEMOE
npeamnoyioxkenue  (TUMOTe3y) O  BO3MOXHBIX — pe3yjbTarax  HaOJIOJEHU,
CaMOCTOSITENIbHO CcOOMpaTh yCTAHOBKY M3 M30BITOYHOrO Habopa o0OpymoBaHUS,
OIUCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

IPOBOJUTH TMpPSMbIE U KOCBEHHBIE HW3MEPEHHS (DUIUYECKUX BEIUYUH
(TeMmiepatypa, OTHOCHUTENbHAs BIAXKHOCTH BO3/yXa, CHJa TOKa, HaIpsDKEHUE,
ylienbHas TeIUIOEMKOCTh BEIECTBA, COMPOTHBIICHHWE TPOBOJHUKA, paboTa u
MOIITHOCTD 3JIEKTPUYECKOTO TOKA) C MCMIOJIb30BAHHUEM AHAJIOTOBBIX M IH(PPOBBIX
prubOpoB, 0OOCHOBBIBATH BHIOOP METOJla M3MEpeHHUs, (UKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUCHHUE M3MEPSEMON BEJIMYUHBI C TTOMOIIBIO YCPETHEHUS
pEe3yJIbTATOB CEPUU U3MEPEHUN U OLIEHUBATh IIOIPELIHOCTh U3MEPEHU;

IPOBOJNUTH IKCIIEPUMEHTAIbHBIC MCCIEAOBAHNUS 3aBHUCHUMOCTEH (PHU3UIECKIX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT ero o0bémMa M HarpeBaHUs WU
OXJIKJICHUSI, UCCIIEIOBAHUE SIBJICHUSI TETJIO0OMEHA MPU CMEIIMBAHUN XOJIOJHOU U
ropsiyedl  BOJbI, 3aBUCHMOCTh CONPOTUBIICHUS TMPOBOJAHUKA OT €ro JUJIMHBI,
IUIOMIAIA  TOMEPEYHOTO CEYCHHUS U YACTHHOTO COMPOTHUBIICHUS BEIIECTBa
IPOBOJIHMKA, CHJIBI TOKA, MPOTEKAIOIIETO0 Yepe3 MPOBOJHUK, OT HAMpPsDKEHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IMOCIIEI0BATEIbHOTO U MApaJUIENIbHOIO COEAMHEHUN
IIPOBOJTHUKOB): COBMECTHO C YyuuTeJIeM (POPMYIHpPOBaTh 3ajadyy W THUIOTE3Y
WCCIICJIOBAHMSI, CaMOCTOSITEIPHO TUIAHUPOBATh HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM WHCTPYKIIUH,
IPEICTABIISITh MMOJYYSHHbIE 3aBUCUMOCTH (PU3MUECKHUX BEIMYMH B BUJE TAOIHIl U
rpaUKoOB, OLEHUBATh MOTPEIIHOCTH, JeJaTb BBIBOJABI IO pe3yibTaTaM
UCCJIeIOBAHMUS;



coOmro/laTh TpaBWwiia 0€30macHOro Tpyda npu padbore ¢ JabopaTOpHBIM
00opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI TEHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB C OMOPOM Ha WX OmHcaHus (B TOM
qyclie: CHCTeMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETP, CUETUMK DJIEKTPUUECKON DHEPTHH, IEKTPOOCBETUTEIbHBIE TIPUOOPHI,
HArpeBaTEeNbHBIE  DJICKTPONPUOOPHI  (MIPUMEPHI), MPEAOXPAHUTEIH H  HX
NpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB,
AJNIEKTPOMArHUTOB, JJIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKA), MUCIHOJB3Ys 3HAHHS O
CBOMCTBax (U3MYECKUX SBICHUH, HEOOXOAMMBbIE (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTHIE TEXHMUYECKHE YCTPOHCTBA W HW3MEPHUTEIbHBIC
npuOOphl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHMs,
3JIEKTPOCKOI, ~ PEOCTaT), COCTaBISATh CXEMbl JJIEKTPUUYECKHX Lened ¢
MOCJIEIOBATEIbHBIM W THapaJljIeIbHBIM  COCJMHEHHEM 3JIEMEHTOB, pasjinyas
yCIIOBHBIE 0003HAYEHUS AJIEMEHTOB AJIEKTPUUYECKUX IIETICH, NCIOIB30BaTh CXEMBI
¥ CXEMaTUYHbIC PUCYHKH W3YYCHHBIX TEXHHMUYECKHUX YCTPOWCTB, U3MEPHUTEIbHBIX
npuOOpPOB U TEXHOJIOTUYECKUX IMPOILIECCOB IMPHU PEHICHUH Y4eOHO-IIPaKTUYECKUX
3ajay;

PUBOJUTH MPUMEPHI (HAXOAUTh MH(DOPMAIIUIO O TIPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TMOBCEIHEBHOW >KM3HU ISl OOECTICUeHUs
0e30MacHOCTH NpH OOpallleHnH ¢ NpuOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXPAaHEHHUS 370pOBbsi U COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpY>Karollen cpeje;

OCYIIECTBIISATH MOUCK HHPOpMAIK (U3HMIECKOTO coaepkanus B MHTepHETE,
CaMOCTOSITENIbHO  (POPMYIUpPYST TIOWCKOBBIM 3ampoCc, Ha OCHOBE WMEIOIINXCS
3HAHUM W CPAaBHEHWs JIOMOJIHUTEIHHBIX WCTOYHHKOB BBIIEIATH WH(OpMAIuio,
KOTOpas sIBJISIETCS IPOTUBOPEUYMBOI MITM MOXKET ObITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUN HAy4YHO-TOMYJISIPHYIO
auTepaTypy (pusmdeckoro comepikaHus, CIpaBOYHBIE MaTepuaibl, PeCypchl CETH
WntepHer, BiameTe mnpuéMaMH KOHCIEKTHPOBAHMUA TEKCTa, MNpPeoOpa3oBaHuUs
nH(pOpMauu U3 OHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBbIC ITMCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHUS,
000011ast "HQOpMALUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOrO COACpKaHUs, B
TOM  4YHCl€ MyOJMYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOW WU
UCCIIEIOBATENBCKOM NE€ATEIbHOCTH, IPU 3TOM TPAMOTHO HCIIOIb30BaTh U3yUEHHBIN
NOHATUHHBIM  ammapar  Kypca  (U3UKH,  CONPOBOXKIATh  BBHICTYIUICHUE
MPE3CHTALIUEN;



IPU BBIMOJIHEHUH YUYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3NYECKUX MPOLECCOB
pacnpenensath OOS3aHHOCTHM B TpYIINE B COOTBETCTBUM C IOCTaBICHHBIMU
3alayaMu, CJIEAMTHh 3a BBINOJIHEHUEM IUIaHa ACHCTBUH U KOPPEKTUPOBAThH €ro,
aJ€KBATHO OLIEHUMBAaTh COOCTBEHHBI BKJIAJ B JI€ATEIbHOCTb TIPYIIIBI,
BBICTpaNBaTh KOMMYHHUKaTUBHOE B3aUMOJEHWCTBUE, NPOSABISIL TOTOBHOCTH
paspemiaTh KOHGIUKTHI.

K xonmy oOyuenusi ¢ 9 Knacce mpenMeTHbIE pPe3yJbTaTbl Ha YIIIyOJIIEHHOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YUarOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBLHOCTh MEXAaHUUECKOTO
JNBWKECHUSI, HEBECOMOCTb U TEPETPy3KH, LUEHTP TKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, MH(QpPa3ByK M YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, PEHTTE€HOBCKOE
U3Ty4YeHHe, IIKaja JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKaHUs U MOIJIOIIEHUs, anbda-, Oeta- U ramma-
U3ITyYEHUsI, U30TOIbI, siICpHAas U TEPMOSJEPHAs] PHEPreTUKA) U CUMBOJUYECKUN
A3bIK (PU3UKU MIPU PELICHUU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iauyarh  sBJICHUA (PaBHOMEPHOE M  HEPaBHOMEPHOE
IPSAMOJIMHENHOE JIBHKEHUE, PaBHOYCKOPEHHOE IIPSAMOJIMHEWHOE JIBUXKEHUE,
CBOOOJIHOE TMaJeHHE TeJ, ABWKEHHE IO OKPY>KHOCTH, B3aUMOJICUCTBHE Tel,
PAaBHOBECHME MATEPUAIBHOM TOYKH, PpEAaKTUBHOE [IBU)KEHUE, HEBECOMOCTb,
KojeOaTrenbHOe JABWKEHUE (TapMOHMYECKHE, 3aTyXalollWe, BbIHYXICHHbIC
KOJ€OaHMsI), PE30HAHC, BOJIHOBOE JABWKEHUE (paclpOCTPAaHEHHWE U OTpPaKEHUE
3ByKa, UHTep(depeHIHs U Tudpakius BOJH), NPSIMOJIMHEHHOE paclpoCTpaHEHHE,
OTpPaXEHHE U IIPEIOMJICHUE CBETA, II0JJHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP U CJIOKEHHE CIEKTPAJIbHBIX IIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOIO  CIIEKTpa
U3JIy4YEHHs) 1O OINHUCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
J€MOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh  NPOSBIICHUE  M3YyYEHHbIX  (U3MYECKUX  SBJICHUU B
OKpYy’KaroleM Mupe (B TOM uucie (pu3nyeckue SIBICHUS B MPUPOJE: MPUIUBHI U
OTJIUBBI, JBMWXKEHUE MIaHeT COJHEYHOW CHCTEMbl, PEAKTHUBHOE JIBM)KEHHE >KHBBIX
OPraHU3MOB, BOCIIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPACEHHUE, CECHCMHUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHUE SIBIICHUS B MIPUPOJIE, OMOIOTUYECKOE
NEHUCTBUE BUIUMOTO, VYIbTPA(PHOJIETOBOTO W PEHTTEHOBCKOTO U3IYyYEHHH,
€CTECTBEHHBIN pPAaJMOAKTUBHBIA (POH, KOCMUYECKHE JIy4yd, pPaJUOAKTUBHOE
U3JIy4YEHUE NPUPOJHBIX MUHEPAIOB JEUCTBHE PAJTMOAKTUBHBIX W3IYyYCHMM Ha
OpraHM3M YeJOBeKa), MPU 3TOM MEPEeBOAUTH MPAKTHUUECKYIO 3ajady B Y4YEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) GU3HUECKUX SBJICHHM;

ONMKCHIBATh HM3YyYEHHbIE CBOMCTBA TeN U (PU3UYECKUE SIBJICHHUSA, UCIOJb3YS
(¢u3nueckue BENIMYMHBI (CpeHsii W MIHOBEHHass CKOPOCTh Tela IMpHU



HEPAaBHOMEPHOM JBWKEHHM, YCKOPEHHUE, MEPEMEIICHUE NPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JBH)KCHUM, YIJIOBasg  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHUE CBOOOIHOIO
NAaJICHUs, BEC TENA, LIEHTP TSKECTH TBEPIAOTO TEJIA, UMITYJIbC TEJA, UMITYJIbC CUIIBL,
MOMEHT CHUJIbl, MEXaHHUYeCKast paboTa U MOUIHOCTh, OTEHLMAIbHAS YHEPT U Tela,
MOAHATOTO HaJl TIOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTUS CKATON MPYKUHBI,
KMHETUYECKAsT DHEpPrus, IOJHAs MEXaHM4YeCKas DSHEPrus, MNEPUOJ M YacToTa
KOJIe0aHM, Mepruoi MaTeMaTUYECKOr0 U MPYKUHHOTO MAasATHUKOB, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb NPEIOMIICHUS
Cpelpl), TMpH ONHCAHMM TPABUIBHO  TPAaKTOBAaTh  (PU3NYECKUH  CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS M EIUHUIBI (DU3NYECKUX BEIIUYUH,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTaHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKN U3yUEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIHYNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3HUECKHe SBJICHHS W IPOIECCHI,
UCIIOJb3Ysl 3aKOH COXPAaHEHUs DHEPIUM, 3aKOH BCEMHUPHOI'O TATOTEHUS, IPUHLMII
CyNEPHO3ULIMM CHJI, MPUHIMI OTHOCUTENbHOCTH ['anmies, 3akoHbl HbroTOHa,
3aKOH COXPAHEHHMsI WMIIYJIbCA, TEOPEMY O KMHETHYECKOW JHEpruu, 3akoH ['yka,
3aKOH bepHyiuin, 3aKOHBI OTpa)KEHUS U NPEJTOMIICHHS CBETa, (OPMYIy TOHKOU
JIMH3BL, IUNTAHETAPHYIO MOJEINb aTOMa, HYKIIOHHYIO MOJIE€JIb ATOMHOTO Spa, 3aKOHBI
COXpaHEHMS 3apsAI0BOIO0 U MAaCcCOBOIO YHCEN NPH SAEPHBIX PEaKUUAX, IPU STOM
pasnuyaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BhIPAXKECHHUE;

CTPOUTH (PU3NYECKHE MOJENH peaTbHBIX OOBEKTOB, MPOLECCOB U SIBICHUH,
BBIICNIATh MPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOLECCOB, SIBJICHUN, MPUMEHATh (PUINYECKUE MOJAEIH s OObICHEHUs
(bu3HYeCKUX MPOIIECCOB U PEIIeHUs y4eOHBIX 3a]1ay;

OOBSACHATH (PU3UYECKHE SIBICHMS], MPOLECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE CHUTyalluld IPAaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelarhb
KayeCTBEHHbIC 3a/layd, B TOM 4HCIE TpeOyIolliue YHCICHHOTO OLIEHWBAaHUs
XapaKTEepHBIX 3HAYCHUN (U3NYECKUX BEIMYUH, IPU 3TOM BBIOMpATh a/IeKBaTHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATh MPUUUHHO-CIIE/ICTBEHHBIE CBSI3M U BBICTPAaUBATh
JIOTUYECKYIO0 LENMOYKY PACCYKICHHM K3 2—-3 MmaroB ¢ ONOpPOM HAa H3yYECHHBIE
CBOMCTBA (PU3MUECKUX SBICHUM, (DU3HUECKHUE 3aKOHBI, 3AKOHOMEPHOCTH M MOJCIIH;

YBEPEHHO peliaTh pacy€THBIE 3aJaul 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAs aleKBaTHYIO (PU3UYECKYI0 MOJIeTh, C HCIIOJIb30BAHUEM 3aKOHOB U
dbopmMyI1, CBA3BIBAIOMINX (PU3NYECKHUE BEJIMUYMHBI, 3aMMCHIBATh KPATKOE YCJIOBUE U
pa3BEPHYTOE pEIICHHE 3aJlayd, BBIABIATH HEAOCTAIOIINE WIH W30BITOYHBIE
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA PEHIEHUS 3aJayd, HCIOIb30BaTh
CIIPAaBOYHBIC JAHHBIC, IPUMEHATH METOABI AHAIM3a Pa3MEPHOCTEN, UCIOJIb30BATh
rpajguueckue  METOAbl  pEIICHHS  3ajad, IMPOBOJUTH  MaTeMaTHYECKHE



npeoOpazoBaHusl U pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAUYEHUs
(¢u3nyecKkol BETUYMHBI U ONPEAENATh Pa3MEPHOCTh (U3MUECKON BEJIUYHUHBI,
MIOJTyYEHHOW MPH PEIICHNUN 33a4H;

pacmo3HaBaTh MpOOJEMBbI, KOTOPHIE MOXHO pPEIIMTh TMPH MOMOIIH
¢u3nyecKkux METOAOB, W Npe[jiaraTh OPUEHTHUPOBOYHBIA CIIOCOO pelIeHUs, B
ONHMCAaHUU  HCCJENOBAaHUS  pAclO3HaBaTh  IMPOBEPSIEMOE  IPENAIOJIOKEHUE
(rumoTe3y), OILIGHWBATh TMPABWIBHOCTh TMOPSAJIKAa TPOBEACHUS HCCIEIOBaHUS,
UHTEPIIPETUPOBATH MOTYYCHHBIN pe3yibTar;

IPOBOJUTD OMBITHI MO HAOMIOACHUIO (PU3MUECKHUX SBJICHUM WM (PU3UIECKUX
CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHUs SHEPTHUH,
3aKOHa COXpaHEHMsI MMITyJbca, NEHCTBUE 3aKOoHa bepHy/ulM M BO3HMKHOBEHHE
NOABbEMHOM CHIJIBI KpbUIa, 3aBUCUMOCTb MepuoAa KoJieOaHUN MPYKUHHOTO
MasiTHUKAa OT MacChl Tpy3a U JKECTKOCTH TMPYXKUHBI U HE3aBHUCHUMOCTH OT
aMIUIUTYAbl MaJbIX KoJIeOaHW, TPAMOJMHEWHOE pacHpOCTpaHEHHE CBETa,
paszioxeHue 0enoro cBeTa B CHEKTP, U3YyYEHHE CBOICTB M300paKEHUS B INIOCKOM
3epKaje U CBOMCTB M300paKeHUs MpeaMeTa B coOMparollel JinH3e, HaOlroaeHne
CIUIOIIHBIX M JTUHEHYAThIX CIIEKTPOB M3IYy4YeHHS): (OPMYyIMPOBATH MPOBEPSIEMOE
npeanoyiokeHne  (TUMOTe3y) O  BO3MOXKHBIX — pe3ylbTaTaXx  HaONIOJCHUH,
CaMOCTOATENILHO COOMpPaTh YCTAHOBKY W3 H30BITOYHOrO Habopa 00OpyIoBaHUS,
OIHCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

NPOBOJNUTh TIPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaesss
CpelHEee 3HAa4YeHHE W3MEpsieMOM BEIUYMHBI W  OMNpENeNsis TMOTPEHIHOCTh
pE3yNbTaTOB NPAMBIX HM3MEPEHUN, OOOCHOBBIBATH BBHIOOpP crocob0a H3MEpeHHs
(M3MEpUTENBHOTO MPUOOpa);

POBOUTH KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BEIUUYUH (CPEIHSs CKOPOCTh
U YCKOpEHHE Tella MpPU PABHOYCKOPEHHOM JIBUJKEHHH, YCKOPEHHE CBOOOJIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOX(P(OUIMEHT  TPEHUs  CKOIBbKEHUS,
MEXaHW4YecKas paboTa ®  MOIIHOCTh, YacToTa H® IEpHOJ  KojcOaHUM
MaTEeMaTUYeCKOr0 W NPYXUHHOIO  MAasTHHUKOB, (OKYCHOE  pacCTOSHUE
coOuparomield JIMH3BI M €€ ONTHYecKas cuja, paJAuoOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX M LU(POBBIX MNPUOOPOB: OOOCHOBHIBATH BHIOOP
METOJa W3MEpPEHHs, IUIAHUPOBATh M3MEPEHHS, CaMOCTOATEIHHO COOMpaTh
HKCHEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYHMCIATH  3HAYEHHE  BEJIUYUHBI U
aHAJIM3UPOBATh IOJIyYEHHbIE PE3yJIbTaThl, OLEHUBAsI MOIPEUIHOCTh PE3yIbTATOB
KOCBEHHBIX H3MEPECHHUI;

POBOJNUTH IKCIEPUMEHTAIbHBIC MCCIEAOBAHUS 3aBUCHUMOCTEH (PHU3UIECKIX
BEJIMYMH (3aBUCUMOCTh MyTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBIKEHUU 0e€3
HAYaJbHOW CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT CHJIbI
HOpPMAaJIbHOTO JIaBJICHUS, MEpUOoJia KOJIeOaHUM MaTeMaTHYeCKOro MasiTHUKa OT



JUIMHBl HUTHU, OIpeNeJeHHE YCKOPEHUs CBOOOAHOrO NaJEHHUs, HUCCIIEJOBaHHE
U3MEHEHMS BEJIMUMHBI M HAIpaBJICHUS WHAYKIIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXX€HUsl CBeTa OT YyIJila MaJIeHUs, yrjla MpeIoMJICHHUS OT yria MaJaeHus
CBETOBOTO Jy4ya, HCCJIEAOBAHHE TPEKOB: H3MEPEHHE DSHEPrUM YaCTHUIIbl 110
TOPMO3HOMY MyTH (10 ¢oTorpadusiM)): COBMECTHO C yuuTeneM (OpMyITHUpOBATH
3a/1ayy W TUIOTE3Y MCCIEI0BAHMS, CAMOCTOSTEIBHO IUIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOATENIbHO COOMpPATh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY, MPEJICTaBIATh
NOJIYYEHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJE TaOIUL U TpadUKOB,
OLICHUBATh NOTPEIIHOCTH, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOmo/IaTh TpaBWwiIa 0e30macHOro Tpyda mpu padbore ¢ JabopaTOpHBIM
00opyI0BaHUEM;

XapaKTEpU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM HAa MX OMHCaHUs (B TOM
Yyyucle: CHUIAOMETP, JNAaTYUMKUA IIOJIOKEHMs, PACCTOSHMSI W YCKOPEHUS, PaKeTa,
3XO0JIOT, OYKH, HEPUCKOI, (OoToanmapar, MUKPOCKOI, TEIECKOI, ONTHYECKUE
CBETOBOJIbI, CIEKTPOCKOM, JTO3UMETP, KaMepa BuibcoHa), UCMONB3Ys 3HAHUS O
CBOMCTBax (DU3MYECKUX SIBIICHUN M HEOOXOJMMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB IMpHU
pelIeHNN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI ISl MOCTPOCHUS
U300paKEHUM B IJIOCKOM 3€pKajie U cOOMparouiei JIMH3E;

OPUBOIUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTHUYECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW >KM3HU ISl OOECIeueHUs
0e30MacHOCTU TPU OOpaIlleHUH C MPUOOpaMH U TEXHHUUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHUsl 370pOBbS W COONIOJCHUS HOPM DKOJIOTMUECKOTO TMOBEJCHUS B
OKpY’Karolen Cpeae;

OCYLIECTBJIATh MOUCK MH(pOpManuu puznueckoro coaepxanus B IHTepHere,
CaMOCTOSITENIbHO (HOPMYJIHPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH OMNPEICIICHUs
JOCTOBEPHOCTH IOJIy4EHHON MH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUN U
JOTIOJTHUTEIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAy4HO-TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpPMaHUs, CIPABOUYHBIE MaTEpHabl, PECYPChl CETU
WnTepHer, BianeTre mnpuéMaMH KOHCIEKTHPOBAHMUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAaIMU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOILIECHUS HAa OCHOBE
uH(pOpMaIMU U3 HECKOJIBKUX HMCTOYHMKOB (PU3MUYECKOrO COAEpPM aHUs, MyOIMYHO
IPEACTABIATh PE3YJbTaThl NPOEKTHOM MJIN UCCIIEI0BATEIbCKON AEATENbHOCTH NPU
3TOM T'PaMOTHO MCIIOJIb30BaTh W3YUYEHHBIM IOHATUWHBIM ammapar M3y4aeMoro



paznena (U3MKM W CONMPOBOXKAATh BBICTYIUIGHUE TMpPE3CHTAIMEN ¢ y4EToM
0COOEHHOCTEH ayIMTOPUU CBEPCTHUKOB.
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n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoThI padoThI

pecypcsbl

Paszpnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY’KAIOLIEr0 MUpa

®dusrka — Hayka o

1.1 2
pUpoJe
1.2 dusnueckue BETUYNHEI 4 3
EcrecTBeHHO-HAayUYHBIH
13 Y 2 |
METOJ MO3HAHUSA
Nroro no pazaeny 8

Pa3znen 2. HepBOHa‘laJIbHI)Ie CBECICHHUA 0 CTPOCHUM BelllECTBA

2.1 CtpoeHue BelecTa 2 1

JIBrxeHue u
2.2 B3aUMOJIEHUCTBHE 4 2
YaCTHI] BEMIECTBA

Arperatasie
23 P |
COCTOSIHUS BEIECTBA
Nroro no pazaeny 7

Paznen 3. /IBuskeHune u B3auMo/ieiicTBUE TeJl

Mexanuueckoe
3.1 10 2
JIIBUKEHUE

3.2 Huepuus, macca, 9 1 1




IIJIOTHOCTD

33

Cuia. Bune! cun

15

Hroro no pazaeny

34

Pasnen 4. /laBienue TBEpABIX

TeJ, JKHAKOCTEel U ra3oB

Hasnenue. [lepenaua
JaBJIeHUs TBEPABIMU

4.1 5
TeJTaMH, KHUAKOCTIMU U
razamu

4.2 JaBnenue KuaKoCTH 6
Atmocdeproe

43 dep 5
JaBJICHHE
JleicTBUE XKUAKOCTH 1

4.4 raza Ha nOTpy€HHOE B 12
HUX TEJ0

Hroro no pazaeny 28

Paznen 5. Pabora u MOIIHOCTB. JHEPrust

5.1 Pabora u mouHOCTH 6

5.2 [IpocThie MeXaHU3MBbI 8

53 Mexanuueckas 5
SHEPTH

Hroro no pazneny 19

Paspnen 6. IloBTopuTe1bHO-0000111a101IHI MOAYJIb

6.1 IToBTOpHUTENBHO- 6
' 0000IIAOIIHIA MOTYITh
Nroro no pazaeny 6




OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

23




8 KVIACC

KosmnuecTBo yacos D1eKTPOHHBIE
Ne HaumenoBanue pa3aesion u(pposbie
pas Konrpoibubie | IIpakTnyeckue (pp )
n/m | | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TenioBble siBieHUs
L1 CtpoeHue u cBoicTBa 6
' BELIECTBA
1.2 TenuioBbIe MpoLEecCh 33 6.5
Hroro no pazneny 39
Pazjen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
DIIEKTPpUYECKHE 3apsiibl.
2.1 3apsKEHHBIE TENIA U UX 9 1
B3aUMOJICVCTBHUS
[TocTosiHHBIM
2.2 . 31 10
INEKTPUUYECKUIN TOK
2.3 MarsuTtHbI€ SIBICHUS 11 4
DneKTpoMarHUTHAs
2.4 P 7 1
UHIYKIHS
Uroro no pazaeny 58

Pa3nea 3. [loBTopuTe1bHO-000011AK0 1M MOAYJIb

31 IToBTOpHUTENBHO- 5
' 0000 MOIYIIb
Hroro no pasneny 5




OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

22.5




9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumeHnoBaHue pa3aeioB nudposbIie
pas Konrpoibubie | IIpakTnyeckue (pp )
n/m | | TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Mexanunueckue iBJICHUA
L1 MexaHnuyecKkoe IBUKEHUE 30 1 4
' U CIIOCOOBI €0 OIMCAHUS
1.2 B3anMmonelicTBue Ten 18 4
1.3 3aKOHBI COXpaHEHUs 15 1
Nroro no pazaeny 63
Pa3znea 2. Mexann4yeckue KoJ1€0aHUA U BOJIHBI
2.1 Mexannueckne KojIeOanus 8 3.5
MexaHuueckue BOJIHEL.
2.2 10 3
3ByK
Uroro no pazaeny 18
Pa3jen 3. DieKTpoMarHuTHOE MoJI€e U 3JIEKTPOMATHUTHbIE BOJHBI
11 DJIEKTPOMArHuTHOE MOJIE U 6
' 3JIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazaeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
3aKOHBI PacIPOCTPAHEHUS
4.1 pacpoctp 8 2
cBeTa
4.2 JIMH3EI ¥ OITUYECKHUE 6 1




npuOOpbI

Pasnoxenue 66J‘IOFO CB€Ta
43 2
B CIICKTP

Uroro no pazaeny 16

Pa3gen 5. KBaHTOBBIE IBJICHUSA

Ucnyckanne n
5.1 MIOTJIOLIEHHUE CBETA 4
aTOMOM
5.2 Ctpoenue aTOMHOTO sijipa
53 SnepHble peakuuu 7
Hroro no pazaeny 16

Pa3nen 6. IloBTopuTe1bHO-00001IaK0IIHIT MOAYJT

Mexannueckue ABICHUSA
6.1 (TTOBTOPUTENHHO- 6
0000IIarOIINIT MOJTYJIb)

TeruioBbie ABIEHUS

6.2 (IOBTOPUTENBHO- 3
0000IIArOIIINIT MOTYJIb)
DJeKTpOMarHuTHbIC

6.3 SIBJIIEHUS (IOBTOPUTEIBHO- 3

0000IIAIOIIIIT MOTYITh)

CBeToBbIC SIBIICHUS
6.4 (TIOBTOPUTENHHO- 1
0000110 MOJTYJIB)

6.5 IToBTOpHUTENBHO-

0000IIarOIINIT MOTYJTh




Hroro no pazneny

17

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136

26.5







IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHuTpoJbHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®usukKa — HayKa 0 IpHUpO/IE.
SIBneHns npupoIbl

duznueckue ABICHUI

dusnueckue BEITUYUHEL.
PazmepHocTh. Ousnueckue
npuoopsl. [TorpemtnocTu npu
MPSIMBIX U3MEPEHUSIX

Ypok-uccienoBanue
"N3mepeHune TMHEHHbBIX
pa3MepoB TeN U MPOMEKYTKOB
BpeMeHu"

JlaGopaTtopHnast pabota
"N3mepenune o6bEéMa
JKUJIKOCTH U TBEpOrO Tea"

JlabGopaTtopHnast pabota
"Onpenenenne pa3MepoB
ManbIX Tei1. Meton psiioB"

Metoabl Hay4HOTO IMO3HAHMUSL.
Onwucanue Gpu3NUECKUX
SIBJICHUN C TIOMOIIbIO
MoJIeJIei




Ypok-uccienoBanue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJETA IapUKa,
MYIIEHHOTO TOPU30HTAIILHO,
TeM OOoJIbIe, YeM OO0JIbIIE
BbICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIECTBA

10

JlaGopaTtopHnast pabota
"OreHka guameTpa aToMa
METOIOM PSIOB (C
UCTIOJIb30BaHUEM
dotorpaduii)"

11

Ypok-uccnenoBaHue
"HabuntoieHue TemnoBoro
pacmupenus razoB. OTbITHI
10 0OHAPYKEHUIO JeHCTBUS
CHUJI MOJIEKYJISIPHOTO
npUTsKEeHu"

12

JIBr>KeHre 4acTull BEIIECTBA.
Huddysus. bpoyHoBckoe
JBUKEHUE

13

Ypok-uccienoBaHue
"HaGmronenue u o0bsicCHeHHE
OpOYHOBCKOT'O IBI)KECHUS U

muddy3un"

14

B3anmMopaeiicTBue yacTuil
BEILIECTBA: MPUTSDKEHUE U




OTTaJIKUBaHHUE

15

ArperaTHble COCTOSHHUSI
Bewectsa. OCOOEHHOCTH
arperaTHbe COCTOHHI/II;'I BOIbI

16

MexaHnueckoe ABHKEHHE.
ITyTs, Tpaekropus,
nepeMelleHne

17

PaBHOMepHOE U
HEpPaBHOMEPHOE JIBUKEHUE.
CxopocThb

18

Haxoxnenue ckopocTu, myTu
U BPEMEHHU IIPU PaBHOMEPHOM
IPSAMOJIMHEMHOM JIBU)KEHUU

19

JlaGoparopHas paboTa
"OnpeneneHue CKOpocTu
PaBHOMEPHOTO ABUXKEHUS"

20

['paduku mpsIMOTUHEHHOTO
PaBHOMEPHOI'O IBHKCHUS

21

Pemmenue 3agad mo teme
"Pacuet cpeaneit ckopoctu"

22

JlabGopaTtopHnast pabota
"Onpenenenue cpeaHen
CKOPOCTH CKOJIbXKEHUsI OpycKa
WJIY [IapuKa M0 HAaKIIOHHOM
IJIOCKOCTH"

23

OTHOCHUTENBLHOCTD JABMOKCHU .
CrnosxeHue ckopocTel pu
napaujiCJIbHOM ABHKCHUHA




24

[Tomyyenue u ananus
rpauKOB 3aBUCUMOCTH IIyTH
Y CKOPOCTH JBUKCHUS OT
BPEMEHU

25

Pemenne rpaduyeckux 3amay
o Teme "MexaHuka.
PaBHOMepHOE
MPSIMOJIMHEHOE IBUXKEHUE"

26

SIBnenue nHepuu. 3aKoH
WHEPIAN

27

BzaumopelicTBue Tea Kak
MIPUYMHA U3MEHEHUS
ckopoctu. Macca Tena Kak
Mepa UHEPTHOCTH TeJa MpHU
MOCTYNATEIbHOM JIBUKEHUH

28

Ypok-uccnenoBaHue
"CpaBHeHHUE Macc 1o
B3aUMOJICUCTBUIO TEN"

29

IInoTHOCTH BCIICCTBA

30

JlaGopaTtopHnast pabota
"OmnpeneneHue mI0oTHOCTH
TBEp0TO Tena"

31

Perrenue 3agad mo reme
"Macca temna. [IimoTHOCTE
BerrecTna"

32

CMecH U CIUIaBEL.
IToBepXHOCTHAs U TUHENHAS
IJIOTHOCTD




33

IToaroToBKa K KOHTPOJIBHOMI
pabore o Teme "duznka —
HayKa O IPUpOJIE.
[lepBoHavasIbHBIE CBEICHUS
00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHM BEILECTBA.
Mexanuka"

34

KonTponbnas pabota no teme
"®u3nka — HayKa 0 IpUpoze.
[TepBoHauanbHBIE CBEICHUS
00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUM BEILECTBA.
Mexanuka"

35

Cuna. SIBineHue TAroTeHus.
Cuia TSDKeCTH

36

N3o0paxenue cuit. Pemenune
3aaa4 no teme "OnpeaeneHue
CUJIBI TsDKeCcTH"

37

Cuiia ynpyroctu. 3akoH ['yka

38

Bec tena. Usmepenue cui.
Junamomerp

39

Ypok-uccnenoBanue
"HaOmroneHane n3sMeHeEHUs
CKOPOCTH TIPH
B3auMoOercTBUM TET"

40

Pemenue 3agau no reme
"Cwa ynpyroctu. Bec Tena"

41

JlaGoparopHas paboTa




"OnbIThI, IEMOHCTPUPYIOLIHE
3aBHCUMOCTH PaCTSHKCHUS
(medopmanuu) Ipy>KUHBI OT
MPUII0KEHHOMN CUIIBI"

42

Cuna tpeHus

43

CioxeHue CHUil.
PaBHOelicTBYIOIIAsA crita

44

Penrenue 3amad mo reMe
"Crno>xeHue CHII.
PaBHopelicTBytomas cuia"

45

Pemenue 3agay mo reme
"Bzaumoneicteue teii. CUibI
B MexaHuke"

46

Pemenue 3agau no reme
"Cuna tpenus". Ypok-
WCCJICIOBAHHE 110 TEME
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TPEHUS OT IUIOLIAIN
CONPUKOCHOBEHUA"

47

JlaGopaTtopHnast pabota
"OnBIThI, IEMOHCTPUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS
CKOJIBXKEHUS OT CHJIbI
JIABJICHUS U XapakTepa
COIPHUKACAIOLIUXCS
nosepxHocrein"”

48

Pemmenue 3agad mo reme
"Bzaumonencrtue tei1. CHiIbl
B MexaHuke"




KonTponbhas pabota no teme

49 " . "
BzanmoneiicTtBue Ten

50 JlaBnenue TBEPABIX TEN
VY PpOK-3KCTIEpUMEHT

51 "Croco0ObI onpeiesieHus
JIaBJIEHUs TBEpAOro Tena”
Ypok-uccienoBaHue

52 "3aBUCUMOCTD JTAaBJICHHUS ra3a
OT TeMIIepaTypsol"

53 JlaBneHue ®KuJaKoCcTe u
ra3os. 3akoH Ilackams

54 ITHeBMaTHueCcKkue ycTporcTBa

55 3aBUCUMOCTD JaBICHUS
YKUJKOCTH OT TJTyOHUHBI

56 I'mppocraTnyeckuii napamokc

57 VYpoxk-npoekt "MU3yueHue
COOONIAIOIITUXCS COCYOB"
VYpoxk-koHpepeHuus

58 "T'unppaBnuyeckue
MeXaHU3MBI"
Hcnonp30BaHne BEICOKHX

59 JIABJICHUN B COBPEMEHHBIX
TEXHOJIOTHAX

60 Pemenue 3agay mo TeMe
"JlaBeHUE KUAKOCTH"

61 Atmocdepa 3emnn u
MPUYHMHBI €€ CYIEeCTBOBAHUS

62 Ypok-uccienoBanue




"[IposiBnenue nencTBus
aTMoc(hepHOTOo JaBiIcHUS"

63

N3mepenue atmochepHOro
nasienust. Oneit Toppuuemn

64

3aBUCHMOCThH aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HaJl
ypoBHeM mopsi. [Tpubopsr aist
U3MepeHHs aTMOC(HEPHOTO
JTaBJICHUS

65

bapomerp-anepon.
ATMocdepHoe naBlieHre Ha
Pa3JINYHBIX BBICOTAX

66

BrrtankuBaronias cuia. 3aKoH
Apxumena

67

Pemrenue 3agad mo reme
"3akon Apxumena"

68

VYpok-uccnenoBanue
"DKcnepuMEHTaIbHOE
oOHapyXeHHe NeHCTBUS
XKHUJIKOCTH U Taza Ha
NOTPYEHHOE B HUX Teno"

69

JlaboparopHas paboTa
"Onpenenenue
BBITAJIKUBAIOIIEH CUJIIBI,
JIEUCTBYIOILIEH HA TEIO,
HOTPYKEHHOE B KHUJIKOCTH"

70

IInaBanue Texn

71

JlaGopaTtopHnast pabota




"HccnemoBanue 3aBUCUMOCTH
Beca Teja B BOJIE OT 00beMa
MOTPYKEHHOU B KUJIKOCTh
JacTH Tea"

72

BosznyxomnaBanue. [inaBanue
CyJIOB

73

Pewienue 3agau o reme
"3akoH Apxumena. Y ciaoBus
riaBaHus Ten"

74

Pemenue 3aau o teme
"JleiicTBHE JKHAKOCTH U Ta3a
Ha MOrpy>KEHHOE B HUX TEJIO"

75

Ypok-npoeKT
"KonctpyupoBanue
apeoMeTpa WM JOJIKU U
OIpeJICIIEHNE
rpy30H0AbEMHOCTH"

76

[ToaroroBka K KOHTPOJIBHOM
pabote o Teme "JlaBneHue
TBEPJIBbIX TEN, )KUIKOCTEH 1
ra3oB"

77

KonTponbhas pabota no teme
"JlaBiieHuE TBEPJIBIX TEI,
JKAUOKOCTEN U ra3oB"

78

Mexanuueckast pabora

79

MomHocTb

80

Pemenue 3agaq na
onpeneraeHue paboThl U




MOIITHOCTHU

81

Pabota cuiibl TSDKECTH U CHITBI
TpEHUs

82

Penrenue 3amad mo reMe
"Pabora CUJIBI TKECTU U
CUJIbI TpeHus"

83

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
NoabEME 10 JiecTHHIE"

84

[IpocTteie MexaHU3MBbI

85

MowmenT cuibl. [IpaBuio
MOMEHTOB

86

JlaGopaTtopHast pabota
"N3yueHne npaBuia peryara
JUTSl IOJIBM>KHOTO U
HEIOABIKHOTO OJI0KOB"

87

"3o510TOC MPaBUIIO" MEXAHUKHI

88

YPpOK-TIPOEKT
"IIpoekTupoBanue
IIOJIMCIIACTOB C 3aJJaHHBIMU
napamerpamu”

89

Ypok-koHpepeHIus
"[IpocThie MEXaHU3MBI B
OBITY, TEXHUKE, KUBBIX
opranusmax"

90

KoaddumumenT nonesnoro
JICHCTBUS TIPOCTHIX
MEXaHU3MOB




91

JlaGopaTtopHnast pabota
"Onpenenenue KII1J]
MOJBMIKHOTO U
HEIMOABMKHOr0 0JI0KOB"

92

Mexannyeckas dHeprus.
Kunernueckas n
NOTECHLUAIbHAS DHEPTUs

93

3aKOH COXpaHEHHUS
MEXaHUYECKON IHEPrun

94

Y poK-3KCIIEpUMEHT
"DKCIEpUMEHTAILHOE
oTpeieIeHne U3MEHEHUS
KMHETUYECKOU U
NOTEHIMAIHHON SHEPTUH MIPH
CKaTBIBAaHUH TeJIa IO
HAKJIOHHOM mtockocTy"

95

[ToaroroBka Kk KOHTPOJIBHOU
pabore no Teme "Pabora u
MOIIIHOCTb. DHEprus"

96

KoHTponbHas pabora 1o Teme
"PaboTa 1 MOIIIHOCTb.
Oneprusa”

97

Pabora ¢ TekcTamMu o TeEMeE
"MexaHndeckoe aBrKeHue"

98

Pabora ¢ TekcTaMu 1o TEME
"Ctpoenue Bemectpa"

99

Pabora ¢ TekcTamu o Teme
"Cuel B npupoae”




Pabora ¢ Tekcrtamu o TeMme
100 "JlaBieHue TBEPIBIX TEI,
JKAIKOCTEN U ra3oB"

Pabora ¢ TekcTamu 110 TeMe

101 1
0 "Oneprus”
102 Pabora ¢ TekcTamu no Teme I
"IIpocTeie MexaHU3MBI"
BIIEE KOJIMYECTBO YACOB
OBII] OJI CTBO YACO 102 ”

I10 ITPOT'PAMME




8 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTbI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
TEOPHH M UX OTIBITHBIE
MOATBEPKIACHUS

Macca u pa3mMep aTOMOB U MOJIEKYJ

Mopaenu TBEpI0To, )KUIKOTO U
ra3zo000pa3HOro COCTOSHUN
BellleCTBa

VYpok-koHpepeHIus
"Kpucranmnuieckue u amopQHbIe
tena. ['paden. [Tomyyenue
HCKYCCTBEHHBIX aima3oB"

CmauuBaHue ¥ KanWUISIPHOCTb.
[ToBEpXHOCTHOE HATSKEHUE

Temopoe pacIMpeHuC U CKaTuc

TennoBoe nmxeHue. Temneparypa

TemmepaTypHBbI€ IIKaIbI

BHyTpeHHss sHEprus 1 crnocoOsl eé
U3MEHEHUs

10

Bunae! rerionepenaun

11

Ypok-koH(hepeHus
"Hcnop30BaHne TEILUIOBBIX




CBOICTB BCIICCTB U MAaTCPUAJIOB B
HeJsX HeprocoepexeHus"

12

KoauuecTBO TEIIOTHI. VI[CHLHaSI
TCIIIIOEMKOCTD

13

VYpok-uccienoanue "[IpoBepka
TUIIOTE3b! JINHEHHOM 3aBUCHMOCTH
JUTMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETpHUYECKON TpyOKe OT
TeMneparypbl"

14

YpaBHEHHE TEIUIOBOTO OaslaHca.
TemnooOMeH U TEIMIOBOE
paBHOBecue. 3akoH HproToHa—
Puxmana

15

JlaGopaTopHnas pabota
"UccnenoBaHue ABJICHUS
TeriooOMeHa py CMEIIMBAHUH
XOJIOAHOU U ropsiueit Boabl"

16

Penrenue 3amad mo reMe
"Temioo0MeH U TEIIIOBOE
paBHOBecue"

17

JlabopaTtopHnast pabota
"OmnpeneneHne KOJIMIeCTBa
TEIJIOTHI, IOJTYYEHHOTO BOJION MpH
TEIJI000MEHE C HarpeThIM
METATMYECKUM HWIHHAPOM"

18

[InaBneHne n oTBEpAEBaHUE
KPUCTAIIMYECKHUX BEIIECTB.
VY nenpHas TEII0Ta IUIABICHUS




19

Pemenue 3agau no reme
"[LnaBnenue U OTBEpICBaHUE
KPUCTAJUIMYECKUX TeT"

20

JlabopaTtopHnast pabota
"OnpeneneHue yaeabHOU TETIOTHI
IJIaBJICHUS JibAa"

21

Ypok-uccnenosanue "CpaBHeHuE
IIPOLIECCOB IJIaBJICHUS
KPUCTAJIIMYECKUX TEJl U
pa3MArdeHust Npu HarpeBaHUU
amop¢HbIX Ten"

22

[TapooGpazoBaHue U KOHJEHCALUS.
Hcnapenue

23

Kunenue. Y nenpHas Teniora
napooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEpaTypbl KUTIEHUS OT
aTMoc(hepHOTro TaBICHHUS

24

Penrenue 3amad mo reMe
"[TapooOpa3zoBanue u KurneHue"

25

Ypok-uccnenoranue "OObsICHEHNE
3aBUCUMOCTH TEMIIEPATyphl
KUTIEHUS OT J1aBjaeHus"

26

HachlmeHHbId ¥ HEHACHIILICHHBIN
nap. BnaxxHocTts Bo3yxa

27

Brnaxxnocts Bo3nyxa u eé
n3Mmepenue. Jlaboparopnas padora
"OnpeneneHre OTHOCUTENBHOM
BJIQXKHOCTH BO3ayxa"

0.5




Pemenue 3agau mo reme

28 "BmaxHoCTh"
Pemenue 3agau v ananus cuTyanuu,

29 CBSI3aHHBIX C SIBJICHUSIMU UCIIAPECHUS
Y KOHJICHCAIINH

30 DHeprus TomauBa. Y neiabHast
TEIJIOTa CTOPAHUS

3l [TpuHIUTIEI pabOTHI TEIMJIOBBIX
JBUTATEIEH

1 [TapoBas Typ6una. J[purarens
BHYTPEHHETO CrOpaHus

33 KIIJI TenoBoro gBuraTeis

14 Pemenne 3agau mo reme "KIIJ]
TEIIOBOT'O JBUTATEN"
VYpoxk-koHpepenuus "Temnnossie

35 JIBUTATENH U 3aLIUTa OKpYyXKarolen
cpenbt"”

36 TerioBble MOTEPHU B TEIUIOCETIX
3aKOH COXpaHEHHMsI U ITPEBPALLICHUS

37 SHEPrUU B MEXaHUYECKUX U
TETJIOBBIX MTPOIIeccax
[ToaroroBka Kk KOHTPOJILHOU paboTe

13 1o Teme "TemIoBklie SBICHHS.
N3menenue arperaTHbIX COCTOSIHUI
BenecTna"
KonTponpHas pabota mo Teme

39 "TennoBsle aBieHusd. M3MeHeHNe

arperaTHbIX COCTOSIHUI BemiecTBa"




40

Onektpuzanus Ten. [[Ba pona
3apsioB

41

Ypok-uccnenoBaHue
"HccnemoBaHue crioco0oB
pa3IMYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

42

B3anmopelicTBue 3apsKeHHBIX TE.
3axoH Kynona

43

DJIEKTPUYECKOE MOJIE.
Hampsx€HHOCTB 31EeKTPUYECKOTO
nons. [puHnmn cynepno3uuuu
SIEKTPUYECKHUX MOJIEH

44

Hocurenu anexTpuyeckux 3apsiioB.
DnemeHTapHbii 3apsia. CTpoeHue
aToma

45

3aKOH COXpPaHEHUS JICKTPUICCKOTO
3apsia

46

[IpoBOAHMKH, AUDIIEKTPUKHU U
IIOJIYIIPOBOXHUKH

47

VYpok-koH(pepeHus
"OnexTpusanys B TOBCEIHEBHOM
JKU3HU"

48

Pemenne 3amau nmo reme "3akoH
COXPAHCHHUS JIEKTPUICCKOTO
3apsiaa"

49

Dnektpuyeckuit Tok. Uctounuku
AIIEKTPUYECKOTO TOKA

50

YPOK—I/ICCHCI[OBaHI/Ie




"HccnenoBanue neiicTBUA
AJIEKTPUYECKOTO TOJISI Ha
MIPOBOJHUKH U AUJICKTPUKHU"

51

DIIEKTPUUYECKHM TOK B METaJJIaX

52

DJIEKTPUYECKUHN TOK B KHIAKOCTAX U
raszax

53

DneKkTpuyecKas 1erb

54

Cuna Toxa. AMnepmerp

55

DIIEKTPUYECKOE HAIPSKEHUE.
BoabrmeTp

56

Jlaboparopnas pabota "COopka u
UCTIBITAHUE JIEKTPUUECKOH IIeTTH
MOCTOSTHHOTO TOKa"

57

3aBUCUMOCTD CHJIBI TOKA OT
HanpsokeHus. 3akoH Oma 1
y4acTKa [enu

58

JlaGopaTopHnas pabota
"HccnenoBaHre 3aBUCUMOCTH CHJTBI
TOKa, IPOTEKAOILIEro uepes3
PE3UCTOP, OT HAMPSHKEHUS HA
pPE3UCTOpPE U COMPOTUBIICHUS
pe3uctopa"

59

DNEKTPUUECKOE COITPOTUBIICHHE.
VY nenpHO€ CONPOTUBIICHUE

60

JlaGopaTtopHnast pabota
"OnpeneneHue yaeabHOTO
CONPOTHUBJICHUS TPOBOHUKA"

61

Pemenue 3a1ay mo reme




"DneKTpruuecKoe COPOTUBIICHHE.
VY nenbHOE conpoTuBiieHUE"

62

Permenne 3agau o reme "3aKkoH
OmMma"

63

HOCJ’IGI[OB&TCJ'ILHOC H 1apaJlyICIIbHOC
COCANHCHU ITPOBOAHUKOB

64

JlaGopaTtopnas pabota "I[IpoBepka
IIpaBUJIa CIOKEHUS HAIIPSIKECHUN
IIPU MOCIIEI0BATEILHOM
COCJIMHEHUH JABYX PE€3UCTOPORB"

65

Pemenne 3amau no reme
"TlocnenoBaTeabHOE U
napajuieIbHOe COSTUHEHUS
MPOBOJHUKOB"

66

JlabopaTtopHas pabota "I[IpoBepka
mpaBujia JJjis1 CUJIbI TOKaA IIpU
napajuieIbHOM COCTMHEHUT
pe3ucropon”

67

Pewienue 3ana4 Ha IpUMEHEHNE
3akoHa OMa AJ1s pa3IuyHOro
COEJIMHEHUS IPOBOJIHUKOB

68

O/1C n BHyTpEHHEE CONPOTUBIICHHE
WCTOYHHKA TOKa. 3akoH Oma a1g
IOJIHOU LieHU

69

Pemenwne 3agau o teme "3J1C,
BHYTPEHHEE COMPOTHBIICHUE
WCTOYHHMKA TOKa. 3akoH OMa s
MOJIHOM menu"




70

JlaGopaTtopHnast pabota
"Onpenenenne I/1C 1 BHYTPEHHETO
COINPOTHUBJICHUS] UCTOYHUKA TOKa"

71

[IpaBuna Kupxroda

72

JlaGopaTtopHnas pabora "IIpoBepka
npasun Kupxroda"

73

VYpoxk-uccnenosanne "N3yuenue
BOJIBT-aMIIEPHBIX XapaKTEPUCTHK
HEJIMHEWHEBIX 2JIEMEHTOB"

74

Pabora snexTpuyeckoro Toka.
MOIIHOCTD 3JIEKTPUYECKOTO TOKA

75

JlaGopaTopHnas pabota
"OnpezneneHue paboThl U
MOIIIHOCTH JIEKTPUYECKOro ToKa"

76

3akoH /[xoyns-JIenna.
[ToTpeOuTenu IeKTPUIECKOTO
Toka. KopoTkoe 3ambikaHue

77

Ypok-konpepenuus "O6bsicHeHnE
Y TIPUHIIATT ISHCTBHSI JOMAITHAX
JJIEKTPOHATrPEBATEIBHBIX
npuoopoB"

78

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHE 3aps/Ibl.
3apsKEHHbIE Tela U UX
B3auMoencTBUs. I1ocTOSHHBIN
ANIEKTPUYECKUM TOK"

79

KonTponbhas pabota no teme
"DneKTpruuecKue 3apsbl.




3apsoKeHHBIC Tela U UX
B3auMoencTBUs. I1ocTOSHHBIN
3JIEKTPUYECKUM TOK"

80

ITocTosHHBIE MAarHuTLL. MaroHuTHOE
1oJie 3eMJIM U €r0 3HA4YEHUE I
JKA3HU Ha 3emiie

81

Ypok-uccnenosanue "Mzyuenue
MarHUTHOTO TOJIsI MOCTOSTHHBIX
MarHuTOB NP UX 00BETUHEHUU U
pazaenenuu. Buzyanuzanus nosist
MTOCTOSTHHBIX MarHUTOB"

82

OmneIT OpcTena. MaruuTtHoe 1nose
AIIEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHoe 1noJje
KaTylmku ¢ TokoM. [Ipumenenue
3JIEKTPOMAarHUTOB B TEXHUKE

84

Cuna Amnepa u onpeneneHue eé
HalpaBJICHUS

85

Pemenue 3anau no teme "Cuna
AMriepa u onpezienieHue eé
HanpasyeHus"

86

ONEeKTPOABUTATENL IIOCTOSIHHOTO
ToKa. Mcronbs3oBanue
5JIEKTPOJBUTATEIEN B TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE

87

JlaGopaTtopHas pabora "M3yueHue
JENCTBUS MATHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM"




88

VYpok-koHpepeHus
"[IpakTHyecKOe MPUMEHEHUE
3JIEKTpOJIBUTaTENCH"

89

JlabopaTtopHnast pabota
"KoHCcTpyupoBaHue 1 U3yueHHue
paboTHI AJIeKTpOoABUTATENS "

90

JlaGopatopHas pabota "M3mepenue
KIIJI anexkTpoaBUraTesbHON
YCTaHOBKH"

91

OmnbiTel Papajes. 3aKoH
3JIEKTPOMAarHUTHON MHIYKIHUU.
[IpaBuno Jlenna

92

Ypok-uccienoBaHue
"HccnenoBanue N3MEHEHNN
3HAYCHMS Y HATIPABJICHHS
MHIYKIMOHHOTO TOKa"

93

Pemenne 3amay nmo reme "3akoH
AJICKTPOMArHUTHOW WHIYKITUH.
[IpaBuio Jlenma"

94

Dnektporereparop. CrocoOsl
MOJTyYCHUS DJICKTPOIHECPTUH

95

Ypoxk-koHpepeHus
"DnexkTpocTaHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKA
sHeprun. [IpoGieMs! 3KoI0THn.
TOMIUBHBIC AJIEMEHTHI U
aaeKTpomMoouIu"

96

[ToaroroBka Kk KOHTPOIBHOU paboTe




1o TeMe "DIIeKTPOMarHUTHbIE
SBJICHUS"

97

KontponsHas padora
"DJIeKTpOMarHuTHBIC sIBJICHUS"

98

Pabora ¢ TexcTtamMu o TeMe
"TerioBble ABIeHUA"

99

PaboTta ¢ TexcTaMu 110 TeMe
"DneKkTpuyecKue 3apsbl.
3apsKEHHbIC Tella U UX
B3auMoencrTaue"

100

Pabora ¢ Texctamu no teme
"TTocTOSIHHBIN AMEKTpUYECKUil TOK"

101

PaGora ¢ Tekcramu o teme
"MaruuTtHele aBiaeHud"

102

Pabora ¢ TekcTamMu o TeEMe
"DneKkTpoMarHuTHasi MHIyKIus"

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102

22.5




9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Mexannueckoe JBMKSHIE.
MarepuanbHas TOYKa.
CrrocoOBI OITMCaHUS
MEXaHUYECKOTO IBIKCHUS

Cucrema oTcueTa.
OTHOCHUTETBHOCTD
MEXAHUYECKOTO JIBUKEHUSA

BCKTOpHBIC BCJINYUHEBI,
onecpannu ¢ BEKTOpaMu,
IMPOCKIUU BEKTOPOB

Panunyc-Bektop
MaTepuaIbHOU TOYKH,
nepeMelIeHUe Ha MIOCKOCTH

PaBHOMeEpHOE
MPSIMOJIMHEMHOE IBUYKEHNE

Pemrenue 3agad mo reme
"PaBHOMEpHOE
MPSIMOJIMHEHOE JBUKEHUE"

HepasaomepHoe
NPSIMOJIMHEMHOE IBUYKEHUE.
Cpenusis U MTHOBEHHas
CKOpPOCTb TeJla Ipu




HEPAaBHOMEPHOM JBUKEHUH

JlaGopatopHas paboTa
"Onpenenenue cpenHen
CKOpPOCTH CKOJIBKEHUs OpycKa
WIIN IBIKCHHS [IAPHKa T10
HAaKJIOHHOM mtockocTy"

PaBHOyCKOpEHHOE
IIPSIMOJIMHEVHOE JIBUKEHUE.
VYckopenue

10

CKopoCTh PaBHOYCKOPEHHOTO
HPSMOJIMHEMHOTO TBH)KEHUSI.
I'padux ckopoctu

11

Penrenue 3amad mo reMe
"CKopoCTh
PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBUKEHUS"

12

[Iepemenienue npu
PaBHOYCKOPEHHOM
IPSAMOJIMHEMHOM JIBU)KEHUU

13

JlaGopaTtopHnast pabota
"OmnpeneneHue yCKOpeHus
TeJa MPU PaBHOYCKOPECHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

14

Pemenue 3agau no reme
"Ilepemerienue npu
PaBHOYCKOPEHHOM
MPSMOJIMHETHOM ABMKEHUU"




15

JlaGopaTtopHnast pabota
"HccnenqoBaHue 3aBUCUMOCTH
IyTHU OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBH)KEHUU
6e3 HayaJbHOU cKopocTH"

16

['padmueckas uHTEpIpETALUS
YCKOPEHHUs, CKOPOCTH,
IPOIIEHHOT 0 MMy TH U
nepeMereHus Juis
IPSIMOJIMHEMHOTO ABU>KEHHUS

17

Pemmenue 3agad mo teme
"I'paduaeckas
WHTEPIPETALHs YCKOPEHUS,
CKOPOCTH, MIPONUIEHHOTO My TH
U TIEpEMEIICHUS IS
MPSIMOJIMHEMHOTO JIBHXKEHUS"

18

Yckopenue cBOOOTHOTO
naneaus. OneiTe! [ amuies

19

Pemenne 3amau no reme
"V ckopenue cBOOOTHOTO
naneHus"

20

JIBukeHue Tena, OpOIIeHHOTO
MOJT YTJIOM K TOPU30HTY

21

Pemienue 3anau o reme

" JIBMKEeHHUE Tena,
OpOILIEHHOTO MO/ YTJIOM K
ropu30HTY"

22

JlaGopaTtopHnas pabota
"UccnenoBaHue ABHKEHUS




Tena, OPOIIEHHOTO MO/ YIJIOM
K TOPU30OHTY"

23

Pemenue 3amau no reme

" JIBM>KeHUE 101 ACHCTBUEM
YCKOpEHUsT CBOOOTHOTO
mageHus"

24

I[BI/DKCHI/IG MO0 OKPYKHOCTU

25

JIunelinas u yrimosas
CKOPOCTb, IIEPUOJ] U YaCTOTa

26

CKopocTb U yCKOpPEHHE NTPU
ABWIKCHUU 11O OKPYKHOCTHU

27

Pemienue 3aiau mo teme
"JIBM>KEHHE 110 OKPY’KHOCTH"

28

VYpok-koHpepeHIms
"Pacmo3HaBanue u
NpUOTKEHHOE OTMCAHKE
pa3IMYHBIX BUOB
MEXaHUYECKOTO IBMKEHUS"

29

[ToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme
"MexaHN4eCcKOe IBMKEHUE U
CIoCcoOBI ero onucanus"

30

KonTponbhas pabota no teme
"MexanndecKkoe IBIKEHHUE U
CIIOCOOBI €ro onucanus"

31

IIepssiit 3ax0H HproTOHA.
Bexrop cuiibl

32

Bropoii 3akoH HeroToHa.




PaBHOelicTBYIOIIAs crta

33

Tperuii 3akoH HeroTOHA.
Cynepnio3unius cui

34

Cuna ynpyroctu. 3akoH ['yka

35

Pemrenue 3agaq mo reme
"Cuna ynpyroctu"

36

JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH
CUJIBl YIPYTOCTH,
BO3HUKAIOLLIEH B IPYKUHE, OT
CTereHu nedopMaryu
py>KUHBI"

37

Cuna tpenus. Koapduunent
TPEHUs

38

JlaGopaTopHnast pabota
"Onpenenenue
KoddduImeHTa TpeHus
CKOJIbKeHUs"

39

JlaGopaTtopHnast pabota
"HccnenqoBaHue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOPMAJIBHOTO
naBieHus"

40

JBr>xeHue Tes 1o
OKPY’KHOCTH IOJ1 IEHCTBUEM
HECKOJIBKHX CUJI

41

3axoH bepuynau u
NobEMHAS CHJIa KpbLIa




42

VYpok-koHpepeHus
"CoBpEMEHHBIE JIETATEIbHbIE
arnmaparsl, cyja Ha
MOJBOHBIX KPbUIbSIX,
AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOMIIAX. JIBHKEHUE
1oe3/1a Ha MarHUTHOU
nojaymke"

43

Cuita TSOKECTH U 3aKOH
BCCMUPHOI'O TATOTCHUSA

44

JIBrKeHne Tea BOKPYT
IPaBUTALlMOHHOIO LIEHTPA.
[TepBas xocMuueckas
CKOPOCTh

45

HesecomocTs u neperpysku

46

PaBHOBeCHE MaTeprabHOM
TOUYKH. AOGCOTIOTHO TBEPAOE
TEJI0

47

MowmenT cuibl. [IpaBuio
MOMEHTOB

48

Ypok-uccnenoBaHue
"OmnpeneneHue MeHTpa
TSHKECTH Pa3IMYHbIX Tea"

49

Nmnynsc Tena. 3smenenue
UMITyJIbCa. IMIyJIbC CHIIBI.
VYrpyroe u Heynpyroe
B3aNMOJICHCTBHE

50

3aKOHBI U3MEHEHUS U




COXPAaHCHUA UMITYJIbCa

51

PeakTtuBHOE ABHKEHUE

52

Penrenue 3amad mo teme
"3aKOH COXpaHECHUS
uMmyJibca. PeakTuBHOE
nBHKeHHE"

53

Mexanunyeckas pabota u
MOIIIHOCTH

54

PaGora cuibl TsKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHHUS

55

JlaGopaTopHnas pabota
"Onpenenenue pabOTHI CHITBI
TPEHUs IPU PAaBHOMEPHOM
JBUKEHUU TeJa 1Mo
TOPU30HTAIIBHOU
nosepxHocTy"

56

CBsI3b 3HEpruM U paboThI

57

JlaGopaTtopHnast pabota
"OmnpeneneHne paboOThl CHITBI
YIPYTOCTH MPH MOABEME
rpy3a ¢ UCTIOJIb30BaHUEM
HETIOBIIKHOTO U
MOJIBUYKHOTO OJIOKOB"

58

[ToTreHManbHas SHEPrust

59

Kunernueckas sueprusi.
TeopeMa 0 KHHETUYECKOM
SHEPTUU

60

3aKOH U3MEHEHUS 1




COXpPAHEHHU MEXaHUYECKOMN
SHEPIUH

61

Pemenue 3amad mo Teme
"3aKOHBI U3MEHEHUS U
COXPAHEHUS MEXaHUYECKOU
sHeprun"

62

[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"BzaumoneiicTBre TEII.
3aKoHbI coXxpaHeHus"

63

KonTponbhas pabota mo Teme
"BzaumonencTBUe TeIl.
3aKoHbI cOXpaHeHus"

64

KomebarenbpHoe IBHKCHHUE.
OCHOBHBIE XapaKTEPUCTUKH
KoJIe0aHUi: Iepro/I, 4acToTa,
aMIUTATY 12

65

MartemMaTUdeCcKU 1
MPY>KUHHBIA MasTHUKH.
JlaGopaTopHnas pabota
"HccnemoBanue 3aBUCUMOCTH
nepuoja kojaebaHui rpys3a Ha
HUTH OT JJIAHBI HUTH"

0.5

66

JlaGopaTopHnas pabota
"HccnenqoBaHue 3aBUCUMOCTH
nepuoaa koaebanui
NPYKUHHOTO MasiTHUKA OT
Macchel rpysa"

67

FapMOHI/I‘IeCKI/Ie KoJeOaHus




68

JlaGopaTtopHnast pabota
"N3mepenune yCKopeHust
cBOOOIHOTO ITageHuI"

69

3aTyxaroliye KojaeoaHusl.
BoinyxneHHbIe KOJI€0aHUS.
Pe3onanc

70

[IpeBpainenue sHEPTUN IPU
KOJIEOATEIBHOM IBUKEHUU

71

VYpok-uccienopanue
"I[IpoBepka HE3aBUCUMOCTH
nepuojaa kojaebanuit rpysa,
MO/IBEIIEHHOTO K JIEHTE, OT
Maccsl rpysa”

72

MexaHandecKre BOJHBI:
IMPOJOJIBHBIC U ITOIICPCYHLIC

73

CBolicTBa MEXaHUYECKUX
BOJIH. J[JIMHA BOJIHBI U
CKOPOCTB €€
pacrpocTpaHeHUs

74

Ypok-uccnenoBaHue
"HaGmroncHne
uHTepdepeHIn 1
nudpakIy BOJIH Ha
MOBEPXHOCTH BOJIbI"

75

Ypoxk-koHpepeHuus
"MexaHu4eCKUe BOJIHEI B
TBEpAOM Tene. CelicMuueckue
BOJIHEI"




76

3ByK. Pacnipoctpanenue u
OTpaKeHHE 3BYKa

77

Pemenue 3agay mo reme
"3ByK"

78

VYpok-uccnenoBanue
"OKCIEpUMEHTAILHOE
OIpeEIIEHUE TPaHUL] YACTOTHI
CJIBIIIUMBIX 3BYKOBBIX
KoneOaHuit"

79

I'pOMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI
pE30HaHC.

80

Ypok-uccienoBaHue
"HaOGaronenue u 00bsICHEHUE
aKyCTHYECKOIo pe3oHaHca"

81

Wudpa3Byk u yabTpa3BykK.
Kondepenuus
"Hcnonb30BaHue yibTpa3ByKa
B COBPEMEHHBIX
TEXHOJIOTUAX"

82

DIIeKTPOMarHuTHOE TOJIE U
OJICKTPOMArdMuTHBIC BOJIHBI

&3

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

84

Ypok-kondepenus "[lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUIsI




COTOBOM CBSI3HU.
Pagnonokanus. KocMuueckas
CBSI3b "

85

Pemenne 3amay Ha
ONPEAEIIEHUE YAaCTOThI U
JJINHBI 3HCKTpOMaFHHTHOfI
BOJIHEI

86

DneKTpoMarHuTHas pupoia
cBeta. CKOpOCTh CBETA

87

BonHoBEIe CBOMCTBA CBETA:
UHTEepepeHIMs U AU PaKIHs

88

JlydeBast Mmozieinb cBeTa U
reoMeTpuyecKas ONTHKa.
Hctounuku cBeTa

89

[IpssMonuHenHoe
pacIpocTpaHeHHE CBETA.
3armenus Connua u JIyHsl

90

3aKOH OTpa)KE€HUs CBETA.
ILinockoe 3epkano

91

[TocTpoenne n300pakeHHI,
c(OPMHUPOBAHHBIX 3EPKAJIOM

92

[Ipenomnenne cBera. 3akoH
npesiomieHus ceera. [lomnoe
OTpa’KE€HHE CBETA.

93

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH
yTia mpeJoMIICHHUS OT yriia
naJIeHUs CBETOBOTO JTyda Ha




TPaHUIIE «BO3TYX-CTCKIO»"

94

Vpok-uccnenosanue "AHanus

U 00BSICHEHUE ONITUYECKOTO
mMupaxa'

95

Ypok-koH(pepeHus
"Mcnons30BaHME ITOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI,
OINTUKOBOJIOKOHHAS CBS3b"

96

Jlun3za, X0 Myuel B TUH3E

97

®opmyIia TOHKON JTUH3BI

98

JlaGopaTopHnas pabota
"Onpenenenne HOKyCHOTO
PacCTOSAHUS U ONITUYECKOMN
CHJIBI COOMparoNIeH JTUH3bI"

99

[Tomyuenue n300pakeHUi ¢
MOMOIIIBIO cCOOMparoIel u
PacCEenBaIOLICH JIMH3

100

VYpok-koHpepeHIus
"[IpunHiun nercTBus
ONTUYECKUX NTPHOOPOB
(MHKpOCKOII, TEJIECKOTI,
¢doroanmnapar)"

101

['ma3 kak onTuyeckas
cucrema. bim3opykocTs u
JAIIbHO30PKOCTh

102

Pasnoxenne 6enoro cBera B
cnektp. OnbiTl HptoTOHA.




CrnosxeHue CeKTpagbHbIX
uBeToB. Jlucnepcus cBera

103

YPpOK-IIpaKTUKYM
"HaOumoieHue u 0ObSICHEHNE
OTIBITOB I10 PA3JIOKCHUIO
0esoro cBeTa B CIEKTP.
[Tomyuenue Genoro 1Bera npu
CJI0KECHUH IIBETOB"

104

OmnsiTel Pesepdopna u
IUIaHeTapHast MOJIENb aToMa

105

IToctynatel bopa. Monens
aroma bopa. Mcnyckanue u
MIOTJIOIIEHUE CBETA ATOMOM.

106

KBauTel. JInneiuaTesie
CIIEKTPBI

107

YpOK-IIpaKkTUKyM
"HaOmroneHue CIUIOIIHEIX U
JIMHEWYATBIX CIIEKTPOB
W3JIYYCHHS U UCITyCKaHUs"

108

PaguoakTuBHOCTE. Anbda-,
0eTa- 1 raMMa-u3Iy4eHUsI

109

CtpoeHure aTOMHOTO sifpa.
Hyxkiionnas Moaesnb aTOMHOTO
spa

110

PagnoakTuBHBIE
npeBpaiieHus. M3oTomsl

111

[Tepron nonypacnana

112

VYpok-koHpepeHuus




"JleficTBUE paAMOAKTUBHBIX
W3JIyYEHHUI Ha )KUBbIE
OpraHu3MblL. 3aluTa OT
PaAMOAKTUBHOIO U3JIy4eHUs"

113

Snepuble peakuuu. 3aKOHBI
COXpaHEHUS 3apsII0BOTO U
MacCOBOI'0 YHCET

114

DHeprust CBA3M aTOMHBIX
anep. CBsi3b Macchl U SJHEPTUU

115

Pemenue 3aau o teme
"SI nepHble peakuuu. DHEPTUs
cBsA3H"

116

Peakuuu cuHTEe3a U ACICHUS
snep. IcTouHuku 3Heprun
CouHiia 1 38631

117

Ypok-koupepenmus "SAneprast
SHEPTEeTHKA. JKOJOTUUECKHE
POOIIEMEI SIEPHON
SHEepreTuku"

118

IToaroroBka Kk KOHTPOJIBHOMN
pab6orte o Teme "Konebanus u
BOJIHBI. CBETOBBIE U
KBAHTOBEIC SIBJICHUA"

119

KonrtponsHast pabora o Teme
"KonebaHus 1 BOJIHEL.
CBeTOBbBIE U KBAHTOBKIC
sBiieHus"

120

Pewienne pac4eTHbIX 110 TEME




"MexaHn4eckoe IBuxeHume"

121

Pemenue pacueTHbIX U
Ka4eCTBEHHEBIX 33744 I10 TEME
"Bzaumoneicraue teia"

122

Pemienue pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 I10 TEME
"3aKOHBI COXpaHEHUS YHEPTUH
U UMITyJbca"

123

JlaGopaTopHbie paboThI 1O
TeMe "MexaHUuecKoe
IBHKeHHE"

124

JlaGopaTopnbie pabOTHI 1O
TeMme "B3anmoneiictBue Ten"

125

JlaGopaTopHbie pabOTHI 1O
teme "l[IpocThie MexaHU3MBbI"

126

Perenne pacueTHBIX U
KAYeCTBEHHBIX 3a/1a4 110 TEME
"TemnoBsie mporecch”

127

Pemenne pacueTHbIX U
Ka4eCTBEHHBIX 3314 [0 TEMe
"Bnaxxnocts"

128

Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TeroBsix aBurarenci'

129

Pewienue pacyeTHbIX U
KauyeCTBEHHBIX 33124 110 TEME
"3aK0HEBI IIOCTOSIHHOTO TOKA"

130

Pemienne PaCUYCTHBIX U




Ka4€CTBCHHBIX 3a1a4 110 TEME
"KII/ snexrpoycTtaHOBOK"

JlaGopaTopHbie pabOTHI 1O

131 TeMe "3aKOHBI IIOCTOSIHHOTO 1
TOKa"
JlaGopaTopHbie pabOTHI 11O
132 ; N 1
TeMe "CBETOBBIE SIBICHUS
Pabota ¢ TexcTaMu o TeMe
133 "3aKOHBI COXpaHEHUS B 1
MexaHuke"
Pabora ¢ Tekcramu 1o TeMe
134 | \ 1
Konebanusa v BOJTHBI
Pabora ¢ Tekcramu 1o Teme
135 | \ 1
CBeTOBLIE SIBICHUS
Pabora ¢ TekcTamMu o TeEMe
136 "KBanToBas u snepHas 1
buznka"
OBIIEE KOJIMYECTBO YACOB
- 136 24.5

I10 TIPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

®dwusunka: 7 kiacc: yaeOHUK /IS yqamuxcst o0mieo0pas.yupexaeauit/ A.B.
I'paues, B.A. Iloroxes, A.B. CenuBepcToB

®dusuka: 8 Kiacc: yueOHUK ISl ydaluxcs 001ieo0pas. yupexacHui/
A.B. I'paues, B.A. IToroxes, A.B. CenuepctoB

®dwuzuka: 9 kiacc: ydeOHHK AJid ydamuxcs o01eoodpas.yupexaenuit/ A.B.

I'paues, B.A. [Toroxes, A.B. CenuBepcToB

METOANYECKHUE MATEPUAJIbI IJI51 YUUTEJIA

I'paueB. ®uzuka. [InanupoBanue yueOHOTO Kypca. 8 kiacc. Meroaudeckoe
nocobue. Mcrounuk: https://rosuchebnik.ru/material/grachev-fizika-planirovanie-
uchebnogo-kursa-8-klass-metodicheskoe-poso/

I'paueB. ®uzuka. [InanupoBanue yueOHOTO Kypca. 7 kiacc. Meroaudeckoe
nocobue. Mcrounuk: https://rosuchebnik.ru/material/grachev-fizika-planirovanie-
uchebnogo-kursa-7-klass-metodicheskoe-poso/

®dusuka. 9 knacc. Metoauyeckoe nocooue. MIcTouHuk:

https://rosuchebnik.ru/material/fizika-9-klass-metodicheskoe-posobie-grachev/






