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L. IIACHIOPT PABOUYEHN HPOI'PAMMBI
YYEBHOU TUCIUITIAHBI « PU3HKA»

1.1.06macTe npuMelicHHA padoucii HporpaMMel

Pabouass mporpaMMa JHCIMIUTHHBI SBJIsAETCS YAcThEO JFKCIEPHMCHTANBHOH oOpazoBaTesnbHOM
MporpaMMpi NpodeccHOHANBHOrO 00pazoBaHHs «cmomHHTENhCKOE HCKYCCTBO» (¢ HHTErparuei
[0 YPOBHSM OCHOBHOTO 00wiero u cpeanero obmero obpazosanus). CreunanbHocTs: 53.02.03
HMHCTpYMEHTANTBHOE HCIONHUTENBCTBO (IO BHAAM HIICTPYMCHTOB: (DOPTEMHUAHO, OPKECTPOBBIE
CTPYHHBIC MHHCTPYMCHTEL, OPKECTPOBBIC YXOBLIC U YIapHBIC).

1.2. MecTo  y4cHHOro mnpeamMera B CTPYKTYPE  OCHOBHOH  npodeccHOHANLHOMH
00pa30BATEILHOH HPOTPAMMEI '
Yuebupii npeaMer  «@uzukan (COO.01.08) peanmsyeres B pasfene ydedHoro miaHa
«ITpeamernbie obmact, npexycMotrpetibie OI'OC ClIO», npeamerHas odnacTk «ba3oBele
JUCILHILIMHBLY 001e00pa30BaTeNIbHOTO Y4eOHOro LHKIIA.

1.3. Henun u 3amayn yyefHOro HpeaMera — TpcOoBalUs K DPE3VLTATAM OCBOCHHS
YueOHOT O IpemMeTa

ean npeamera:

1) pazBUTHE HHTEPECOB M CIIOCOOHOCTEH Y4allMXCS HA OCHOBE [€pe/lavyd MM 3HAHHH H OllbITa

MO3HABATE/IBHOH U TBOPUECKOH JIEATEIBHOCTH;

2) MOHMMAaHWE YYAHNIMMHCA CMBICIIA OCHOBHBIX HAYYHBIX [OHATHH K 3aKOHOB (JH3HKH,
B3aHMOCBS3H MEXTY HUMH,

3) dopMHpPOBaHHUE Y YHAIIUXCA MPEACTARIEHH N 0 PHIUYECKOH KapTHHE MHpa.

3agaun npeamMera:

1} 3HAKOMCTRO YYaLMXCA ¢ METOAOM HAYYHOTO ITO3HAHHA U METO/AaMU HCCIIEI0BAHUS 00BEKTOR
H SIBJIEHHH 1TpUPOJILL

2) npuobpeTeHHe 3HAHHE O MEXaHUYECKHMX, TelIORBIX, 3JCKTPOMATHHUTHRIX H KBANTOBBIX
SBJICHUAX, QUIHUCCKHUX BETHUYUHAX, XapPaKTCPU3YIOUIMX ITH SBIEHHUA,

3) dopMupoBaHHC yMeHHE HabMOJaTL MPHUPOANBIC ABJCHHA W BBUIOJIHSATL  OIBITHI,
nabopartopiibic  pabOTBl M 3KCIIepHMEHTANLHBIC —HCC/IE0BAHHA ¢ HMCIIONB30BaHHMEM
H3MepPHTEeNHHBIX MPHOOPOB, IHHPOKO TPUMEHSEMbBIX B MPAKTHYECKOH JH3IIH,

4) oByiajleHHe TAKUMH OOINEHAYYHBIME [OHSTHAMH, KAaK fPHPOJHOE SBJIEHHE, IMITHPHYCCKH
yCTAaHOBIEHHBIH — (pakT, npobiaema, TCHIOTE3d, TEOPETHYECKHUH  BBIBOJ,  pe3ybTar
IKCIIEPUMEHTAIBHON TPOBCPKH;

5) moHHUMAHUC OTIMUYMH HAYUHBIX JAHHBIX OT HEMpOoBepeHHOH HHGOPMALKHU, IIEHHOCTH HAYKH
IS YAOBNETBOpeuns OBITOBBIX, HPOU3BO/ICTBEHHBIX U KYJIBTYPHBIX MOTpedHOCTEH HUCIoBeKa.
Komnereduun:

Pe3ynbTaroM 0CBOCHMA Kypca SBIACTCH OBIaeHUC 00mHMH KoMcTeHuamu (OK):

OK 07. CoaciicTBoBaTh COXPAHEHHID OKPYXAIOUICH CPCABL, PCCYpPCOcOepe eHnIo, MPUMCIATH
3Hanus 00 M3MCHENMH KIMMaTa, [PUHIMIBL OCPeNUIMBOrO [poM3BojcTBa, 3(deKTUBIIO
JEHCTBOBATE B YPC3BBIYAHHBIX CHTYAITHSX.

Yacos 1o yuchiromy niiamy: 108

(MakcuMasibHasA yuyebHas Harpyska odyudaroilerocst — 108 yacos, sxiIr0yas:
o0s3aresbHasA ay/IHTOpHAs yuebHasa Harpy3ka odyuaromerocs — 72 vaca).
Bpems nzyuenns: 7 knacc,



2. CTPYKTYPA H COJAEPKAHUE YYEEHOH! JIMCIIUTIJINHBI

2.1. O6beM y4eOHOH AHCIHIVIMHBI H BHABI YUeOHOH padoThI

Buj yaeOHO# paboTsl O6vem uacos

MakcHmalbHAs yicOHAST HATPY3KA (BCero) 108
O6s3aTcapnafg ayauTopias yyebHan HArpy3ka (scero) 72

B TOM HHCIIE:

1aG0opaTopHEIC paboTh 7
[IPAKTHYECKHE 3aHATHS 8
KOHTPOJIbHBIE pAbOTEI 7
CamocroarensHas pabora ody4qamerocs (Bcero) 36

[Ipomencymounas ammecmayus ¢ ghopme Koumponrbnol pabomel













HTOTI'O

72/36

L b o—

Jng XapaKTepHCTUKH YPOBHA OCBOEHMS Y4eOHOro MaTepHala HCMOoNk3YHTCS cneaytoline 0bo3HaueHus:

. — 03HAKOMHTElIbHbIH (YIHABAHHE paHee W3YYEHRbIX 0OBEKTOB, CBOICTE),

. — PenpeIYKTHBHbIH (BbINONHEHHE NEATENBHOCTH NG 0OPasLlly, HHCTPYKLIMH HIH N0 PYKOBOACTEOM)

— NPCAYKTHEHBIH (MNAHWPOBAHUE M CAMOCTOATENBHOE BBINONHEHHE AEATENLHOCTH, PELlEHHE NPOOIEMHbIX 33/1a4)




2.3 COJEPKAHUE YVYEGHOHX JJUCUTLIHHDI

Ousnueckoe 00pa3oBaHHe B OCHOBHOH WIKONE MOIDKHO obecrmeduts GopMupoBallHe Y
o0yUarOUIMXCsl MPEJCTARBNEHHH O [ay4yHO# KapTHHC MHpa — BaXKHOTO pecypca  HaydHO-
TEXHHUECKOTO
mporpecca, O3HAKOMIICGHHC OOYYAIOIIMXCA ¢ (QU3UYSCKHMH H ACTPOHOMMUCCKHMH SBJIEHHSIMH,
OCHOBHBIMM MPHHLHIAMU padoTbl MEXaHH3IMOB, BLICOKOTEXHOMOTHYHLIX YCTPOMCTR M MPUOOPOB,
pa3sBUTHE KOMUCTCHIHMH B PCUICHUHA MHIKEHEPHO-TCXHHYECKHMX M HAYUYHO-HCCNE(0BATEIILCKHX
3a1au.

OUINKA U OPUIUYECKHUE METO/1blI U3YYEHHWS IIPHPO/1bL
@H3HKA — HAYKa O LIPHPO/IE.

QU3HUECKHE SBICHUSL.

du3HHeckie cBOHCTRA TEIL

Habunronenue u onucaduc hU3HHECKUX SBIICHHH.

Du3nyecKHe BeTMUHHBI,

Usmepenust QU3HUCCKUX BCTHYHH: UTHHBL, BPCMEHU, TEMIICPATYPHL
(Duznveckue npudopPsI.

To4YHOCTH W MOrpenTiocTs H3AMEPEeHHH.

MexyHapoHas CHCTEMA e/IHHHI,

Du3rKa U TEXHUKA.

JeMoHcTpallii U OMbITHL:

» M3Mmepenue pazMepos Tell.

* M3MepeHne paccTosiHHA.

* M3sMepeHHe BpeMeHH MeX/1y yaapaMH IyJibca

®poHTansHas nadoparopuas paboTa:

No 1. OnpeneneHue USHBI ACTICHUS H3MCPUTCILHOTO MpHbOopa

CTPOEHHE BEIIECTBA

[lepBonavaibubie CBEICHHA O CTPOCIIHH BCUICCTRA
Crpoenuce seteerea. ONBITHI, JIOKAZBIBAKOIIME ATOMHOE CTPOEHHE BElleCTRA.
Temrosoe ABH¥EHHE ATOMOB U MOJIEKYIL.

bpoyHoBckoe IBHKEHHC.

Judpdysust B razax, #HAKOCTIX H TBEPABIX TeJlax.
BsaumoefcTBrE HaCTHL] BEIIECTRA.

Arperatisle COCTOSIHHS BEIIECTBA.

Mogeu CTpoeHrs TEEPIBIX TN, JKHAKOCTEH U ra3on.
ObbsicHeHHe CBOUCTB razoB, HJKOCTEH M TBep/biX TE HA OCHOBE MOJIEKYJIAPHO-KHHETHHCCKHX
Npe/ICTARICHHH,

Buaeo nemorieTpanuy onbIToe:

« Autdysus B pacTsopax o razax.

* Moj1es1b Xa0THHCCKOT 0 JIBMIKEHHs MOJIEKYJT B rase.

* Mopaenp OpoyHOBCKOTO JABMIKEHHSI.

* CueruieHMe TBEPILIX Te.

* JcMoHceTpaika o00pa3LioB KPHCTAITHYIECKHX Tell.

+ JleMOHCTpaLlKs MOjIe/IeH CTPOSHHUST KPUCTAUIHYCCKUX TCIL.
* Bripanupanue KpHCTALIOR IOBAPEHHOH COJTH HIIM caxapa.
OpotrraneHas TaboparopHas pabora:

Ne 2. Onpesenenue pa3MepoB Manelx Te.

JBUKEHUE U B3AUMO/IEHCTBUE MOJEKY.I
MeXﬁHH‘{CCKOG JIBHDICCITHEC.
MaTepHaJTbI[ElH TOYKd KAK MOJCIE q)H3H‘{ECI(O o Teld.



OTHOCHTENBHOCT MEXAHHUSCKOTO ABMKCHHSL.

DuU3MYeCKHe BENHYHHbL, HEOOXOAUMbBIC ITSI OMUCAHHS JBMIKEHHA H B3aMMOCBA3b MEXKIY HHUMH
(TpacKToOpHs, 0yThH, CKOPOCTH, BPEMS [IBUIKEHHUS).

PapHoMepHOEC H HEPaBHOMCPHOE ABHMKEHHE. | paQHKM 3aBHCHMOCTH IIYTH H MOAYJSL CKOPOCTH OT
BPeMEHH [[BHWECHUS

Huepuus, MHepTHOCTD Te.

BzaumoneicTBHe TEI.

Macca Tena.

HMamepcHHe Macchl TeRa.

[lnoTHOCTE BelecTna.

Cuna. Egununpr cunbl, Cuta TaxecTH. 3aKOH BCEMHPHOI0 TAroTeHHs. CHIa ylnpyroct. 3akoH
['yka. Bec tena. CBA3p MCXIY CHIOH TsHKECTH M Maccoi Tesia. CHla THKECTH Ha APYIHUX [LUIAHETAX.
Junamomerp. Crioxenne ABYX CHJI, HAMPABJIECHHLIX 10 O/(HOH IPAMOH.

PaBHOIe HCTBYROINAA CHIIA.

Cuna Tpenud. TpeHue ckosibixeHds. TpeHue nokod. Tpenue B MpUPOAE U TEXHUKE.

Guzuueckas npupoaa HebecHbiX Tea COMHeYHOH CHCTEMBL

BuJieo 7eMOHCTpaUUH OILITOB!

» PapHOMepHOE NPAMOTHHEHHOE JIBHIKEHHE.

+ 3ABHCHMOCTE TPACKTOPUH JIBKXKEHUA TeJa OT BEIDOPA TCIIA OTCUETa.

» U3Mepenue CKOPOCTH PABHOMEPHOTO JIBHKEHHU

» SlBeHHe HHepIHH.

» M3MepeHue cHITbL

« OnpenencHuc KodhdHUHeHTa TPeHUs CKOMBKEHHS.

» OnpeaeneHne JKeCTKOCTH TIPYKUHBL.

» Clio3eHHe CHIl, HAIIPABJICHHEIX (10 OJHOH MPAMOH.

» UccnegoBanye 3aBHCUMOCTH CHITBI TPEHHST OT CHIIBI HOPMAJIBHOLO JIaBJIeHHUs (C HPEACTABICHHEM
pe3yJIbTaTOB B BHJIe I'padHKa wid Tabiuubl).

* MceneloRaHMe 3aBUCHMOCTH MACCh OT 00heMa (C peCcTaBACHUEM PC3YILTaTOB B BH/IC

rpapHKa HITH TA0TULEL).

JABJEHWE TBEP/JBIX TEJI, "KHJAKOCTEN U A30B
Haenenue. JlaBnenue TBepAbIX Tell. EAURUILI H3IMEPEHHA JABIECHHA.
Cnocobbl u3MeHeHus AaBieHus. JaBneHuc JKHAKOCTEH | ra3os.
3arod [Tackana. Jlapncuue suAKOCTH HA JHO U CTEHKH COCyaa.
CooOruaroumecs cocy/ibl.

Bec Bozayxa.

AtmocepHoe jlaBJicHHE.

Hamepenue arMoceplioro JapieHus.

Omneit Toppuueluy,

bapomeTp-aHepoua.

Mauomerp.

AtmocdicpHoe JlaBieHHe HA PA3IM4HbIX BBICOTAX.
['HapariIHyYecKue MeXaHH3MBbI ([Ipecc, HAcOoC).

JaBIeHC JKUAKOCTH U [a3a HA NOUPYEHHOE B HUX TCJIO.
ApXUMEOOBA CHIIA.

[InaBanue Ten U CyJI0B.

BonyxomaBanue.

Buzeo nemMoHCTpaliMK ONBITOB:

* bapomertp.

 U3mepenue atmocdiepHoro JaBiaeiiusl.

» Onsit ¢ miapom llackaist.

+ ['Hyipasiivdeckuit npecc.
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* Mlccaenopanne 3aBUCHMOCTH BECA Tella B JKHIKOCTH 0T 00LCMA HOIPYKEHHOR YacTH.

TEIJOBBIE SABJEHUS

OCHOBHEIE MOJIOMKEHHA MOJIEKYIAPIO-KHHETHYECKOH TEOPHH CTPOCHHS BellecTBa
Macea U pa3zsMcpbL aTOMOB M MOJIEKY L.

OnBITBL, TOATBEMKIAIONIHE OCHOBHLIC [TOJTOKEHUS MOJIEK YNIAPHO-KHHETHYECKOH TEOPHH.
Mogenu TBEpAOro, HUAKOrO H ra3000pa3sHOTO COCTOSHHH BeIIECTBa.

Kpucrannuyeckue u amopHEie Tena.

OOLACHEHHe CBOWCTB raszom, OKHAKOCTeH W TBEPABIX T/l Ha OCHOBE  IOJIOKCHHH
MOJIEK Y T PHO-KHHETHUYECKOH TEOPHH.

Cmadupaine ¥ KaluImsSpHbe ABICHUA.

TenoBoe paclIHPCHHUE H CHKATHE.

Temriepartypa.

CBA3b TEMIICPATYPHI CO CKOPOCTHED TE€IUIOBOIO JABHNEHHA YaCTHIL.

BuyTpeHHAs SHeprus.

Crioco0Obl H3MEHEHHS BHYTPEHHCH YHEPrHH: TeIJIoNepeaada i COBEpLIEHHE padOThI.
BuJipl TEMIoNepeaayuH: TerI0npOBOTHOCTh, KOHBCKIIMA, H3TYHUEHHE.

KoMHYCCTRO TCIUTOTHI,

Y nenbHas TennoéMKOCTh BEIeCTRA.

TermmooOMeH H TENIOBOE paBHOBECHE.

YparHeHHe Teroporo banaxca.

[lnapneHHe U OTBEPAEBAHHE KPUCTAJUIHYECKHX BeLECTB.

Y genbHas TeIUIOTa IUIABICIIHS.

[lapoobpazoBanue u konmeHcauus. Mcmapenuc. Kunerue. YeneHasi Temjiora napooOpasoparus.
3aBHCHMOCTDB TEMIIEPATYPLI KUIIEHHS OT aTMOoCcdepHOro JaBJICHHUA.

BitaxcHoCTh BO3/TyXa. DHEPrus TOILTMBA.

YaensHas TerioTa CropaHus.

[Tpuuiuier paborst TerioBeix AHTraTeneid KITJ temororo apurates.

Tennopkle ABUraTEMM U 3aLIHTA OKPYKALOIIEH Cpebl

3aKoH COXpaHeHHs U NPeBpalleH s MISPrHH B TEIIOBLIX [Ipoileccax.

Bujieo AeMOHCTpALHH OMBITOR!

¢ Hab)rogenue Opoyrosckoro asmwxenus. [labmronenue audd y3uu.

o HaGmoieHue dBJIGHMH CMAYHBAHMA M KamWwUpHbiX  sasjieHHH. HabmogeHue Ttemnmoporo
pacllHpPeHHs TeL.

e [3McHEIMC MAaBIeHud ra3a Npd  H3MEeHEeHHH  00h&Ma M HArpeBaHUH HIIH OXJIAYK/ICHUH.

o [[paBHiia waMepeHus TeMneparypbl. BH/bI TelNonepe1adn.

¢ OXJTKICHHC IPU COBCPLICHHH padOThl.

e Harpepanue npu cosepuienrd paboTbl BHEWHUMH cHIaMu. CpaBHEHHE TeIUIOEMKOCTCH
PA3THYIIBIX BEIECTB.

o HaO o neiine KUMeHHUs.

o Halumoenue noctosncTsa reMneparypol MpH iasieHud. MoaenH TeIIOBLIX ABUlaTeIeH.

¢ JTaboparopHbie padoThl U OMBITHL

s+ OneITEl O OOHAPY)KEHHIO ACHCTBHA CHJI  MOJCKYJ/SIDHOrO  NpHTsOKeHHMA.  Onbirbl [0
BBIPAIMBAHUIO KPUCTA/UIOB noBapetHol CoH UK caxapa.

¢ QUIBITBI 10 HAOUIOACHUIO TEIVIOBOI'O PACIIUPEHHS Ia30B, WHIKOCTCH U TREP/BIX TEJL.

¢ Onpeaenenye 1apIcHUs Bo3Ayxa B Oaruione WIIPHLA. ‘

o OUBITHI, JIEMOIICTPHPYIOIIHE 3ABUCHMOCTE JIABJICHUS BO3AYXa OT ero obLéMa U HarpeBaHHUA HITH
OXJTANKIEHHS.

| [poBepKka rHmoTC3E! MTHICHHON 3aBUCHMOCTH JUTHHEL CTOJIOMKA KHAKOCTH B TEPMOMETPHUCCKOH
TpyOKe OT TeMIcpaTyphl.
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e HaOnrogeHue u3MeHeHWs BIYTPEHHEH 2HEPryy Teja B PC3yJILTaTe Terionepe/auk ¥ paboTel
BHELIHHX CHIL

e Mccenegosanue sapiieHus TeuiooOMeHa IPU CMEIIHBAHHE XOJOJHOH | TOpAYCH BO/IBL.

e OnpeeacHie KOMHUCCTBA TEILIOTHI, MOTYMEHHOTO BOJOH IPH TEIJIOOOMEHE C HArpeThiM
METALTHYECKHM LHITHHIPOM.

¢ OnpcacieHne yaenpHOR TeIUTOEMKOCTH BellecTsa. MceclejoBaHne nIpouecca HCIapeHHs.

e Onpe/ieieHHe OTHOCHTETFHOH BIAKHOCTH BO3/yxa. Onpejcnenute yuenLHOH TCIMOTH! [UTaARIeHHUS
JBJA.

FNEKTPHHYHECKHUE W MATTHHUTHBIE SIBJIEHHWSA.

DJIeKTpU3aLus TeNl.

JIBa pojia 3/MEKTPHYECKHX 3aPAA0B.

BzaumomecTBHE 3apsKeHHBIX TEI.

3akon KyjioHa (3aBHCHMOCTB CHIIGI B3aHMOJEHCTBHA 3aPSMEHHAIX TEN OT BEJIHHYHHBL 3apAOOB U

PACCTOAHHA MEIKIY TEHaMHK),

nekrpudeckoe mofie. Hanpsx&HHocts anexTpuycckoro  moss.  [IpHHOHIT - CyNeprmo3HIHK

ITEKTPHYECKUX MOJIcH (Ha KA4eCTBEHHOM YPOBIIE).

HOCHTETH 2IEKTPHIECKHX 3aps/I0B.

INeMEeHTAPHBIN UIEKTPUUECKHH 3apsiI.

Crpoeune aroma. [IpoBOAHHKH U AHIIEKTPHKH. 3aKOH COXPANCHHA HNICKTPUUCCKOTO 3apsiia.

DNEeKTPHIeCKHH TOK. Y C/IOBHSA CYLUECTBOBAHHS MIEKTPHUECKOIQ TOKA.

MCTOMHHKY TOCTOAHHOTO TOKA. JleHcTBHUA DJIeKTPHYECKOro Toka (TemnoBoe, XHMHYECKoe,

MATCHHUTHOE). DIMEKTPHICCKHHA TOK B MKHAKOCTIX H razax.

DnexTpulieckas nenb. CHla TOKA. “HIEKTPHUECKOE HalPsAKeHue.

ConpoTUBNcHUE IPOBO/IIHKA. Y JEJIBHOE COMPOTHBIICHHE BEUIECTBA,

3akon Oma JUIa Y4acTKa UeH.

[MocneoBaTe/ibHOE W MApaANIENbHOE COEJIUHEHHE IIPOBOJAHHKOB.

PaGora 1 MOUTHOCTE 3NCKTPHYECKOTO TOKA.

3akon Jxoyna—Jlenua.

DNEKTPUYECKHE LIENH H NOTPeOHTENH SIIeKTPHYCCKOM SHEPrHH B OBITY.

Koporkoe 3amblkaHHe.

[locToAHHBIC MAarHHUTHI,

BiaumoaelicTBHE TOCTOAIIHBIX MArHUTOB.

MarnuTnioc nosje. MaraurHoe mosie 3eMIIH U ero 3HauveHHe JUid Ku3im Ha 3emie. Onpir Dperea.

MarHuTHoe noJie HMEeKTPHUECKOro ToKa. [ [pHMEeHEHHE IMEKTPOMArHHUTOB B TCXHHUKE.

JeHcTBUC MACHHUTHOI'O [OJIS HA [POBOJIHK € TOKOM. NEKTPOABHUrarTellb MOCTOAHHOIO TOKA.

Vicrionp3oBande ICKTPOJIBHIATENEH B TEXHHYECKMX YCTPOHCTBAX U Ha TPaHCIOPTE,

Oneitel Dapanca. SBneHHe 3IeKTPOMArHHTIION HHYKIHH.

[Tpaswio JleHna. Dnekrporeneparop.

CrnocobLI MonyyYcHUs IeKTPUYECKOH IHeprul. DIEK TPOCTAHLIHE Ha BO30OHOBISIEMbIX UCTOTHHKAX

JHEPrHH.

Buco nemMoHcTpaliMi OMbITOB:

¢ 3JIeKTpHRALHS Tel.

e JIBa po/Ia 3IICKTPUYECKHX 3aPAI0B H B3aUMOACHCTBUE 3aPMKCHIBIX TE. Y CTPOHCTBO M IEHCTBHE
IEKTPOCKONA. 3NMeKTpoCcTaruyecKasd HHAYKLIH. 3aKOH COXPAHEHHST DJIEKTPHHCCKHUX 3aps)iOB.

e [IpOBOAHUKH U JHIICKTPHKH.

e Mo IC/TMPOBAHHE CHIIOBBIX JTHHHH dIEKTPHUSCKOro HoJisl. MCTOUMHHKH [TOCTOAHHIOTO TOKA.

o JICHCTBHS HICKTPUYECKOT0 TOKA. DICKTPUUCCKHil TOK B XKHAKOCTU. ['a30Bhif paspsair.

e MzMepeHue cuilbl TOKa aMIIEPMETPOM.

e [3MepenHe 3IeKTPHUCCKOIO HAMPSDKEHHUS BOBTMCTPOM. PeocTaT H Marasun coupoTHBICHHH.

¢ B3auMoACHCTBHC TOCTOSIHHBIX MArHUTOB.



e MoaenupoBanue HCBO3ZMOXKHOCTH pa3feicHUs MOIIOCOR MarHuta. Mozaenupopanue MarHUTHbIX
MoJIEH NOCTOSHHBIX MATHUTOB.

e OnbiT DpcTega. MarHuTHOE MoJie TOKA. DNeKTPOMAarHuT.

e JleficTBUE MATHUTHOIO TOJISL 11a MPOBOJIHK € TOKOM. 3JIEKTPOJIBHTATeNb MOCTOSHHOTO TOKA.

¢ Mccnenosauue siBicHUst 3ICKTpOMArHUTHOR HHAYKIKHH. OnbiTel Qapanges.

* 3aBHCHMOCTh HaANpaBJIeHHs MHJYKHHOHHOTO TOKa oT YCIIOBHH ero
BO3HUKHOBEHHS.

¢ JIEeKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopatopiisic pabOThI H OTIBITEL

OnpiTel 10 HabIIOJIEHHUIO JIEKTPH3ALUY T/ HH/IYKIIUEH W [P COMTPHKOCHOBCHHH.

Hccnrenopanue ncHcTBHS 3JIEKTPHYCCKOTO OIS HA MPOBOIHUKH H JIHIJICKTPHKH.

CbGopka © mnpoeepka paboThl 3JEKTPUYECKOM LEenH NOoCTOAHHOrO Toka. HimepeHue

peryaupoBaHue CHUILI TOKA. M3Mepeliie v perynupoBaiuc HampspKeHH L.

Hccnenopanue 3aBUCHUMOCTH CHIIBI TOKA, UAYLIETO Yepe3 Pe3ucTop, 0T COTMPOTHUBJICHUS

PE3UCTOPA M HANPSDKCIIHS HA PE3HCTOPE.

OnbIThI, AEMOHCTPUPYIOIIHE 3aBHCUMOCTH 3JIEKTPHUECKOrQ COTPOTHRICHUS MPOBOJHHKA OT €ro

JJIMHBL, IUIOWAIU NOMCPEHHOr0 CCUCHUSI H MaTepHaa.

IIpoBepxa mpaBuia caoxeHus HAOPHKCHUH [pPH  OOCIACAOBATCNLHOM COCAHHEHUM IBYX

PE3UCTOPOB.

[Tporcpka npaBuiia Juist CHIIBI TOKA [PU NAPA/UIENIbHOM COS/IMHEHHH PE3UCTOPOB.

OnpeaeneHue padOTH AMEKTPHYESCKOO TOKA, HAYILIETO HEPEe3 PE3UCTOD.

OnpeaencHue MOLIHOCTH JMSKTPHYCCKOTO TOKA, BhIISAAeMoM Ha pesuctope. Heciacaopaiue

3aBHCHUMOCTH CHJIBI TOKA, HAYILUErQ Yepe3  JIAMITOUKY, 0T HAIPKECHHU Ha HEel.

Onpenenenune KIIJ narpesarcns.

Hcenenopanue MarHUTHOrO B3aUMOJIEUCTBHS MOCTOAHHBIX MArHHTOB. M3yueHHe MArHUTHOTO MOJist

MOCTOAHHBIX MATHHTOB [PH HX 00BEHHEHHH H PA3/IeICHHH.

Hcenepnoanue  jielicTRMsL  DIEKTPUUECKOrO  TOKA  HAa  MArHUTHYK  cTpelky.  Onbrrsi,

JEMOHCTPHUPYIOLIHC 3aBUCUMOCTE CHJIBI B3AUMOJCHCTBUA KaTYLIKM ¢ TOKOM H MarlHTa OT CHJIBLI

TOKa U [[AaIpaBIeHUA TOKA B KATYILIKE.

M3yueHre IelcTBUs MAarHdTHOrO 1O HA MMPOBOJHUK ¢ TOKOM. KOHCTpyHpoBaHue u H3y4YeHHE

paboThl IICKTPOABHIATCIA.

Usmcpenne KILH snexkTpoapurarelsHOH YCTaAHOBKH.

ONOBITEL [0 HCCICAOBAHUIO SIBJICHHA DJJICKTPOMATHUTHOM HHIAYKIHH: HCCICJOBAHHUE H3MEHEHHH

SHAYCIIMS U HAllpaBJIeHUs HHAYKI{IHOHHOTO TOKA,

CBETOBBIE SIBJIEHU L.

Jlyderas mozens ceeta. MecTodHUKH CReTA.

[Ipsimonuuciinoe pactipocrpaHenue ceeta. 3atmenus CostHua u JlyHel. OrpaxeHue ceera. [[nockoe
3epKallo. 3aKOH OTPaYKEHHS CRETA.

[Tpenomienne cpeTa. 3akoH MOpeioMiIeHMs ceeta. llonHoc BHyTpeHHee OTpaXceHUE CRETa.
HMcnonp3oBaHue MNOJHOTO BHYTPEHHENO OTPAICHHA B OIITHYCCKUX CBETORO/AX.

Jlun3za. Xo nyded B JIMH3C.

Onrtuucckas cuctema QoToannapara, MUHKPoOckoua o Teheckona. [1a3 xak onruueckas CHCTCMA.
BJIH30pYKOCTE H HATBHO30PKOCTD.

Pasnowenne 6enoro cpeta B cnekTp. OmeiTel lploTona. CnokeHde CHEKTPalbHBIX LRETOB.
Jucrcpens cgerta.

Buaeo aeMoucTpauHu.

e [IpsimonHeiiHoc pacnipocTpaticiive ceeta. OTpakeHHe cBeTa.

e [lonyueHune u3o0pakeHHH B JIOCKOM, BOIHYTOM M BLIMYKJIOM 3epkanax. [Ipenomiienne cpera.

» OnTHHecKHi ¢BeToBO1. X0/ Nytelt B cobuparoinei nuuze. Xo iyyel B pacceHBarolIeH JIMH3E.

o [{onyuenue uzobpaxeHU# ¢ MOMOMILIO JTHH3.
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o [IpuHuun aekicteus doroanuapara, MHKpockona u Tejgeckona. Monens rnasa. Pasmoxcenue
fesoro cpera B CrEKTP.

o [TonyycHue HEMOro CRETA MPH CHOMEHHH CBETA PA3HBIX [IBETOB.

¢ JlaDopaTopHble padOTH! H OMBITHL.

e Hccnenopanue 3aBHCHMOCTH YTIa OTPaXKEHH CBCTOBOrO Jyda OT Yrjia najgeHus.

o M3ytueHne xapakTepHCTUK H300paXKeHHS [peaMeTa B IUIOCKOM  3epkane. Mcenenopanue
3aBUCHUMOCTH yIJIa [IPEIOMJICHHS CBETOBOrO JIy4da OT YIJIa TTaJCHHS HA TPaHHIE «BO3YX—CTEKIIO»,

o [TonydeHHe H300pBKEHUH ¢ 1IOMOLILIO COOMparoIeH JIMH3BIL.

e Oupenenennc GOKyCHOTO PACCTOSHUS M OMTHYECKO  cHIBI coOHpatorued JIHH3EL.

® OMBITLL O PA3IOKEHHIO OENOro CBETa B CIEKTP.

® ONLITHL [0 BOCTIPUSITHIO LBETA MPEAMETOB IPH UX HAOMIOACHHH HEpe3 1(BETOBBIE

MEXAHHUYECKHUE SABJEHHS

MexaHnueckoe ABHIKEHHE.

Martepuanniias To4ka.

CucreMa oTcuéTa.

OTHOCHTENBHOCTL MEXAHHUECKOTO JBHIKESH U

PagHOMEpHOE PAMOJIIMHEHHOE JIBHEHHE.

HepasHoMepHOE IPAMONHHEHHOE J(BHKEHHUE.

Cpeanss u MrHOBEHHAs CKOPOCTL TeTa [IPH HePaBHOMEPHOM JABHMKEHHH.

Ycekopenue. PapiioycKOpeHHOE [IPAMOJIMHEHHOE JIBHIKEHHE.

Ceoboauoe nagedue. Onerrel [Nanuiies.

ParHoMepHOE ABIXEHHE 110 OKPYHHOCTH. [TepHoa K YacToTa 0DpalIeHus.

JIuueitnas u yrnopas ckopocTH. LIeHTpOCTpeMHTENBHOE YCKOPEHHE.

[lepebiit 3akon HetoToHa. Btopo#t zakon Heiotoma. Tperuiét 2akoH Helotona. llpunoun

CYIEPIIO3HIIHH CHIL.

Cuna ynpyroctu. 3akoi l'yka. Cuna TpeHus: Cusiia TPEHHs CKOJbXEIHA, CUId TPEHHS I10KOf,

JpYrue BH/Ibl TPEHHSL.

Cuiia TAWKECTH H 3aKOH BCEMHPHOTO TSroTeHHs. YckopeHue cBoOONHOro majeHus. JBrKeHHe

maHeT Bokpyr CosHua.

[TepBas kocmudeckas ckopocTh. 1HleBeCOMOCTE H Meperpy3KH.

Pagiiopecue MaTepuanphoif TOHMKH. AOCOMOTHO TBEpAOe Teno. PaBHopccue TBEPAOTO Tema C

3aKperéHHoi ochio BpaleHua. MoMeHT cunbl. LleHTp TamecTH.

Wmnyibe Tena. Uamenenune umnyisca. MMnysnse cusibl. 3akol coxpaneius umiryibca. Peaktuniioe

JBHXKEHHE,

Mexaruyeckas pabota u MOWHOCTE. PadoTa cuit TspacecTH, ynpyroctd, TpeHus. CBs3b SHEPrHU ¢

padoTel [loreniiuansHas HEPrHA Tea, MOAHATOrO HaJl MOBEPXHOCTHI 3eMiM. lloremimanbuas

JHEPrst ©KaToi npyxuuel. Kunerndcckas suepris. TeopeMa 0 KHHETHHUCCKOH PHEPrHH. 3aKoH

COXpaHEeHHs] MEXaHHUIECKOH YHEPTHH.

Buaeo aeMoucTpanuu:

e HabunrojieHe MeXaHMUECKOI0 JABHMKEHHS Tella OTHOCHTE)bHO PA3HBIX Tel OTCUETa.

e CpaBHCHME MYTEH U TpaeKTOPHH ABHIKEHUS O/(HOI'O M TOTO ke TeJla OTHOCHTE/ILHO Pa3IbIX Ten
oTcydTa.

e llaMepeHHe CKOpOCTM W YCKOpeHHA NpAMOJMHCHHOIO jBuxenus. Meciacnopanve MPH3HAKOB
PaBHOYCKOPEHHOI'O JIBHXKEHHA.

¢ Habnojienue ABHAECHHUA TEIA 110 OKPYMKHOCTH.

o [labnroaeHue MeXaHUHECKHX SIBIEHHH, IPOMCXOJAUIMX B CHCTEME 01CUETa

o «Tenmexkay pu e PaBHOMCPIIOM H YCKOPEUIIOM ABHIKSHHH OTHOCHTENBHO KabDHHeTa (PM3HUKK.

» 3aBUCHMOCTH YCKOPEHHS Teoa OT MACChl Tena W JeicTByomiel wa mero cwibl. [labuogeiue
PABEHCTBA CHII [IPH B3AUMOJICHCTBHM TCIL.

e L{3MeHCHHC Beca TCNIA MPH YCKoperIioM ApwkeHuu. [lepejada uMIlyibca [pH B3aUMOJICHCTBHH
TCI.
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o | [peoOpasoBanust sHEPrUM MpU BizauMojedcTsun Ten. CoxpaHeine HMIIYJIbCA MPH IEYIPYroM
R3AUMO/ICHCTBHH,

o CoxpaHeHue MMILY/Ibca 1pu abCcOMOTHO YIPYroM BiaumojedcTsuu. HabnogacHHe peakTHRHOIO
JIBHMKCHUS.

e CoxpaHCHHE MeXaHHYECKOH dYHEPIHH MPH CBOOOIHOM [Ta/ICHHH.

e CoxpaHende MEXaHMYECKOH SHEPTHH TIPH JIBHXKEHHUH Tela IO JSHCTBHCM MPYIKHUHDL

e JlTaGoparopabie pabOTHI H OIBITHIL

e KOHCTpyHpOBaHHe TpaKTa JUIA pasroHa H JATBHEHIIEr0 PABHOMEPHOrO JIBHMEHHS LUAPHKA HITH
TEJICIKKH,

e OQupeneneHue cpeaiicii CKOPOCTH CKOMBXEHUS Opycka WM JIBIMKCHHUS [LAPHKA M0 HAKJIOHHOH
ITOCKOCTH.

e O1pe/iesieHHe YCKOPEHHS Tellad TPHPABHOYCKOPCHHIOM ABHKCHHH M0 HAKJTOHHO# TUTOCKOCTH.

e HMcecnenopanye 3aBUHCHMOCTH [TYTH OT BPEMEHH [1PH PABHOYCKOPEHHOM  JIBHXKEHHH  Oe3
HAYATILIIOH CKOPOCTH.

e [[poBepKa TMIOTE3BL €CJIM [IPH PABHOYCKOPSHHOM JBIDKCHMH 0e3 HAuanbHOH CKOPOCTH NyTH
OTHOCATCSH KaK P/l HEUETHLIX HYHCCIT, TO COOTBETCTRYIOLIHE IPOMENYTKH BPEMEHH OJIHHAKOBBI.

e Mccre/iopaHue 3aBUCUMOCTH CHITBI TPEHHS CKONTBIKEHU S OT CHIIbI HOPMAILHOTO JABICITHAL

e Onpenenenne ko3 PUUHEHTA TPCHUSA CKOMBKCHHS, ONpeaeIeHHe KECTKOCTH MIPYKHHbI.

e OnpeaenicHue padOTBl CHNLI TPEHHS [IPH PABHOMEPHOM JIBHWEHHH Tejld M0 [OpPH30HTAJILIION
MOBEPXHOCTH.

e Onpeienedue paboThl CHIILI YIIPYTOCTH MPH NOABEME IPY3a C HCIOIB30BAIIHEM HEMOJIBIKHOTO H
TIOABHXKHOTO DIIOKOB.

e 3y4dcHHE 3aKOHA COXPAHEHMA IHEPTUM,

MEXAHHYECKHE KOJIEGAHUSA U BOJIHLI.

KonebarensHoe nBnxeHue. OCHOBILIC XapakTePUCTHKH KOMeOaHHI: MepHO/I, HACTOTA, aMILTHTY,/A.
MareMarHueckuit W [OpyXKHHHBIH MaATHUKH. [lpesparnienue dHeprum mpu  KoicOaTe bHOM
JBHKEHUH.

3aryxaromue koidebanus. BrinyxacHiible konebanus. Pesonanc, MexaHnuveckue BosiHbl. CBoicTBa
MexaHu4eckKux BoJul. [IpojosibHBIE M [olepedHble BONHEL JIMMHA BONHLI KM CKOPOCTh €&
paciipoctpadenus. MexanHueckue BONHbBI B TBEPAOM Tesle, celicMHUeCKHe BOJTHEL

3BYK. ' poMKOCTE 3BYKa M BbicoTa ToHA. OTpaxerue 38yKa. HH]pa3Byk u yibTpasByk.
JlemoHcTpanuu.

Habmonenne koneGaHui Ten1 mog  ACHCTBHEM  CHIIBI TSKECTHH CHIIBL YUIPYTOCTH.
HaGnronenne koncbanuii rpy3a Ha HUTH H Ha 1pyuHe. Haburoienne BoIHYKIEHHBIX KOJIEDAHUH H
peszoHanca. PacnpocTpaHeHue IpPOAOJBLIIGIX H IONEpedHbIX BOJNH (Ha mojseind). HabmopgeHue
3aBUCHUMOCTH BBLICOTHI 3BYKA OT HACTOTHI,

AKYCTHYECKHH pe30oHaHC,

JTaBopaTopHbie pabOTLI U OTIBITEI.

Onpegenesue 4acTOTLI M MEpUO/ia KosleOanui MaTeMaTuyeckoro MasTHuKa. Onpe/ie/ieHHe 4acToTh
H [epHoJa KoaeOaHui NpyXUHHOTO MASTHHKA.

Hccenenosanue 3aBUCHMOCTH [1epHOia KONeDaHUIH MOABEUICIIHOTO K HUTH IPy3a OT JUIMHBI HHTH.
Hcencaobalue 3aBUCHMOCTH [IepHoJa KoeDaHUuH IPYKHHHOT0 MasTHHKA OT MACCHI FPy3a.
I{poBepra He3aBUCHMOCTH Meproaa KoneOaHul 1'py3a, OBCILCHHON0 K HUTH, OT MACChI IPY3a.
OnpITul, AEMOHCTPUPYIOUIME 3aBMCUMOCTE [IEPHO/IA KOJIEDAHHH NPYXHHHOIO MAsSTHHKA OT MACChI
rpy3a U JKECTKOCTH HPYHHHbL

H3mepenue yeckopeHHs! CBOOOJIHOTO TTaJICHHU .

SAJEKTPOMATHHUTHOE TOJIE H 3JIEKTPOMAI'HUTHBIE BOJIHBI.
DNEeKTPOMATHUTHOE IIONe. JNEeKTPOMarHutHble BOMHbL. (CBOHCTBA 3NEKTPOMATHUTHBIX BOJIH.
[Llkana 5IcKTpOMarHUTHBIX BOJIH. Menob30BaHHe DIEKTPOMATHH THEIX BOJIH JUJIs COTOBOMH CBSI3H.
DnekTpoMarH|THas HpHpoJa ceeTa. CKOpocTh cBeTa. Bo/iHOBRIE CBOHCTRA CBETA.
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JeMoHCcTpaluH.

CBOHCTRA MEKTPOMArHHUTHbLIX BOJIH. BOJIHOBLIE cBOHCTBA CBETA.

JlabopaTtopuble pabOTHI H OTIBITHL

M3yuerue cBOHCTE JIEKTPOMATHHTHEBIX BOJH C OMOLIBI MOOUIIBHOIO TesiedoHa.

KBAHTOBBIE ABJIEHUS.

Oneitet Peszepdopaa u mianerapnas Moaens aroma. Mojens atoma bopa.

HMcnyckanue v nornolieHue ceeta atoMoM. KpaHThl. JIMHEHYATBIE CIEKTPHL.

PajguoaktueHOCTh. Aulb(pa-, Oeta- u ramma-uznydeHus. CTpoeHue atoMHoro sjapa. Hykmonunas
MOJIeJB aTOMHOTO sApa. M3oTonkl. PajgroakTHRHBIE TipeRpaiticHus. [[epHoa momypacnaia aroMHbIX
saep.

AnepHble peakinu. 3aKOHB! COXPAHEHUS 3apA0BOTO H MAcCOBOTO HHCEN, JHEPIHA CBA3H ATOMHBIX
siiep. Cesizh Macchl B yHeprud. Peakiuu cunTesa u jeteHus saep. Mcrouunku snepruu Connna u
3BE3L.

AnepHad sHepreTuka. J(eHicTBHA paHOAKTHBHBIX M3JIYYEHHH Ha )KHBBIE OPraHH3MBL

Bujeo nemoucrpatuu.

e CIEKTPBI HITYUCHUS H DOTIOMEHHA. CHEKTPhI pA3JIHYHBIX FA30B.

o CrIeKTp BOAOPOIA.

e HaGmonenune TpekoB B KaMepe Bunpcona. Padora cuéTiuka HOHH3UPYIOUHX H3NYYCHHH.

e Perucrpanus W3y4eHus! IPHPOJIHEIX MHHEPAIOB H IPOAYKTOB.

e JlabopaTtopHble pabOTEI H OMBITHL

e [{abmoaenne CONOUIHBIX U THHEHYATELIX CEKTPOR U3MYHEHUS.

s Mcerefopanne TPeKOB: H3MEPEHHE DHEPIHKH YACTHIEI [0 TOPMO3HOMY myTH (110 poTOrpadHsmM).

TpeboBaHUs K Pe3yJILTATAM OCBOEHHS YUEHTIOr0 NPeAMeETA:
B pesynerare uzyueHus rnpeaMera o0yvaroLHHCH JIOJDKEH:

YMETB!

OMUCHLIBATE U OOBACHATL (GM3MUCCKHE SBJICHHS M CBOHCTBA Tem: ABIOKEHHE HEDECHBIX TNl H
UCKYCCTBEHHBIX CIYTHHKOB 3€MJIH; CBOICTBA a30B, HK/(KOCTEH H TBEP/bIX TEI,

OTNHYATH MUMOTE3b! OT HAYYHBIX TEOPHIi; Je1aTh BEIBOAB! HA OCHOBE 3KCHEPUMEHTAIBHbLIX JAHHBIX;
[(PHBOJIMTH [PHMEPBI, MOKA3bIBAIONIHE, YTO HADMONCHHUS ¥ IKCIICPHUMEHT ABMAIOTCA OCHOBOH IS
BBI/IBHYKEHHI THITOTE3 U TEOPHH, MO3BOJISIKOT IPOBEPHUTE HCTHHHOCTL TEOPETHUYCCKUX BhIBOJAOB; 4TO
(puzuUecKas TEOpHST JACT BO3ZMOMKHOCTE OOLSCHSTE H3BECTHhi€ ABNEHHA NPHPOABI H HAYHIHBIC
(paKThl, IpeCKA3LIBATE CLUIE HEH3BECTHBIC ABACHHMS,

[IPHBOJIMTH TIPHMEPBI [PAKTHUYCCKOTO HMCIIONB30BAHUS (HHIMYCCKUX 3HAHMMA: 3AKOHOB MEXAHHKM,
TEPMOJHHAMHUKH H JHEKTPOAHHAMHKH B 3HEPreTHKC; paz/iMYibIX BHIOB NIEKTPOMAIHHTHBIX
H3MYYCHUH JUTA pa3BUTHA PAJHO H TCAEKOMMYHMKAIHUH, KBAHTORBOH (JU3MKM B CO3JAHHUH SAACPHOH
SHEPreTHKH, JTA3EPOR;

BOCIIPHHHMAT: ¥ Ha OCHOBE [MOAYYEHHLIX 3HAHMA CAMOCTONTENBEHO OLCHHBATH HH()OPMALHMIO,
copepikainyrocs B coobuenusx CMH, MutepHere, Hayulo-onyJiapHbiX CTaThIX;

3IHATE:

CMBICH TIOUSTHA: (UIHUECKOE SIBJIICHHE, [MIIOTE3a, 3dKOH, TEOPUA, BCILECTBO, B3aMMOJCHCTBUE,
INEKTPOMATHUTHOE [OJNe, BOJHA, hOTOH, aroM, aTOMHOE sipO, HOHHUIWUPYIOHIME H3Jy4CHHS,
[UIAHETA, 3BE3/14, I'AJIaKTHKA, BeeleHHas,

CMBIC/T (PH3UUCCKHX BEJIHYHMH: CKOPOCTD, YCKOPEHHE, Macca, CHIia, HMIYJIbe, padora, MeXxaHn4yecKas
IHCPrHsL, BHYTPEHHAA DHCPIrUsl, a0CONIOTHAA TEMIICparypa, CPEAHAS KHHETHUYECKds SHEPIHA YaCcTHULL
BCHISCTBA, KOMWYECTBO TENNOThI, INEMCHTAPHBIA DJEKTPHUCCKHH 3apsjl, DJAEKTPHUCCKHH TOK,
PEIMCTOPBI, PA3HOCTE MMOTCIILHANOR;
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CMBICHT (1]H3HLleCKHX 3AKQOHOB KJIACCHYECKOH MEXaHHKH, BCEMHPHOI'0 TATOTEHHS, COXPAHCHHA
SHEPTHH, UMIYJIbCA U JIEKTPUUSCKOTO 3apsaaa, TCPMOIMHAMEKH, 3aKOHOB NOCTOSIHHOTO TOKA;
BKJI/I POCCHHCKMX M 3apyOeHBIX YUEHBIX, OKa3aBIUMX HaHOoNbLIee BIHAHHE HA Pa3BHTHE
(PH3UKH.

3. YCJIOBUSA PEANU3ALINU YYEBHOT' O LIPEJIMETA

3.1. TpeboBaHHA K MHHHMAJILHOMY MATCPHAJILHO-TCXHHTECKOMY OOECIeteHHED
Peanusauus yueGHoro npcameta TpebyeTr Hanuuusa yuebHoro kabuuera « DH3HKa».
ObopyaoBanue yuyeOHoro kabuHera:
. NOCAAOUIILIC MCCTA MO KONHYCCTRY YHAIHXCH,
» pabodee MeCTO [IpenoJaBaTess;
e JEMOHCTPALMOIIHLIH CTO;
*  ayAUTOpHAA JOCKA JUIA MHCBMA;
s HADUBUIHBIC  1OCODHS — (IEMOHCTPAUHONHBIE — CTEHABI,  MaKaTbl,  BUACOQHILMEL,
HHTEpPaKTHBHBIE YueOHbIe 110Co0U);
o pubOpEl AEMOHCTPAUHOHHBIE (LIpHOOpKl 00LIEro Ha3zHauyeHHs, HPHOOPBLL 110 MEXailUKe,
MOJIEKYNIIpHOH QHIHKE, DNMEKTPOAHHAMHUKE H 3BYKOBhIM BOJIHAM, OLITHKE);
« yueOuo-meroauueckas Jureparypa 0o ¢uszpke (y4eOHMKH, 3aJavlHKH, CIPABOYHUKH,
JHJAKTHYECKHE MﬂTCpP[EU[I:I)',
TexHH4eckue cpeacTBa 00yUEHHS:
*  KOMIIBIOTEP C JIMLIEH3HOHHRIM IPOI'PAMMHBIM ODecnedeHueM;
¢ MYJILTHMEIHHHLIH [IPOCKTOp;
- MHTEpaKTHBHAs J0CKa;
- CKaHep;
s [IPHHTCP.

3.2. UudopmaunoHHoe odecrevueHHe o0y HeHH S
IlepeyeHs peKoMeHAYEMBIX YuedHLIX u3aHHi, HHTepHeT-pecypcoB, MOMOJIHHTEILHONI
JHTCPATYPLI

OcHoBHBIE HCTOYHHKH:

1. ®wuzmka. 7-9 knaccel. Paboune nporpammbl o yaebuukam A.B. [lepbnukuna, E.M. ['yTHHK.
OI'ocC, - M. Yyurens, 2021,

Mapon A.E. ®usuka. 7 kinacc.: auaakTadcckue marepuanesl. — M.: [lpoda, 2017.

®usuka: 7 kaace.: Yuebuuk / A.B. lleppiuukuu. — 7-e u3a., ctep. — M.: [poda, 2018.
®uzuka: 8 kiace: yachuuk / A.B. llepoinkuu. — 6-¢ u3jL., crep. — M.: [poda, 2018,
®uzmka: 9 wiace.: yueOHuk / A.B. Tepeiukuu, EM. Uyruuk. — 4-¢ win., crep. — M.
Hpoda, 2017.

ok D

I(OHOJ'I HUTCJLHAA JIHTEPATYPAL

1. A.B. leppiukun ®usuka. 7 nace.: padoyas Terpaib K yuebuuxy A.B. [lepoimknna. — M.:
Hpoda, 2017

2. A.B. Iepehmun ®uszura. 8 knacc.: padbodas terpajib k yaeOuuky A.B. [epoimkuna. — M.:
Ipoga, 2017

3. A.B. lleppruknn ®usuka. 9 knace.: padouas teTpane K yiaeOuuky A.B. [epeicuna. — M.:

Hpoda, 2017

Tectnt no guzuke .8 knace, A.B. Ueborapesa — M.: /Ipoda, 2017

=

e
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5. Tectel no u3zuke .9 knace, A.B. Ueborapesa — M.: /Ipogua, 2017

6. OmopHBle KOHCIEKTHl H pa3zsHOYpoBHeBble 3ajaHua.8 winace E.A. Mopom. ClI6.: 000

«BuxTopus mnocy,

7. OmopHeIe KOHCIIEKTBI M pasHOYpoORHeBele 3afaHus.9 kimacc. E.A. Mopon. CII6.: 00O

«B HKTOPHS ILITIOCH,

8. Terpanb uist sraboparopuetx pabot. 8 knace. H. B. ®unonosuy, A. 1. Bockatisin
9. Tetpauw juis Jabopatopunix padot. 9 knace.H. B. ®usionosuy, A. I'. Bockansau.

HuTtepHeT-pecypenl
[lepeyenr  umdopMallHOHHBIX  TEXUHONOTHHA, HCIOIB3YEMbIX  IIPH

OCYUICCTBIEHHH

o0pazoBaTeSbHOTO MpoLecca [0 JUCIMITIHMHE (MOAYI0), BIIOYas MEPEYEHB IPOrPaMMHOTO

odecreveHus H I'{H(b()pMaI_[HOHHBIX CIpaBOYHBIX CHCTCM.

B ripouecce 3aHSTHH UCIIONB3YETCS CIIRAYIOLIEE IPOTPAMMHOE 0DCCIICHEHME:

1‘3"?1 [Mpumenenne [IporpammHoe obecneticnue
[ | OnepauuotHble CHCTEMBI Microsoft Windows
2 | MaTepreT Opay3epsl Yandex Browser
3 | OducHble nakeTsl Microsoft Officc, Libre Office
4 | ApxusaTopbl 7-zip
5 | IlpocMoTp ¥ pellakTHpoOBaHHE FFastStone Image Viewer
rpadudyeckux (ainos
6 | Pabora ¢ PDF draiinamu Sumatra PDF, PDEF24 Creator
7 | Habop aynuo-BHACOKOICKOB K-Lite Codec Pack
8 | lloTHEI#H pepakTop MuseScore

CoBpeMeHHsIe MpopeccHOHATbHbBIE 036l TAHHBIX

Hanuonaisuas onexrponias dudnuoreka (HIB) https://rusneb.ru/
DNeKTPOHHO-OUbNIMOTEeYHast cucTeMa  [[eHTpalbHOH  MY3BIKA/IBHOH KOG
HCIOJHMTENBCKOrO HeKyceTBRa https://lk.cms.informsystema.ru/
Dnextpounas dubnuoteunas cuctema «JIAHDb» https://c.lanbook.com/

HHrepHeT-pecypesi:

Kuuru no gusuke http://classtizika.ru/

[ludppossie obpazoparenshbie pecypest http://www.openclass.ru/
Marepuannr k ypokam 1o pusuxe hitp://fizika.ru/

HiudopMamHoHHO-KOMMYHHKATHBHBIE CPeACTBA

Orkperras gusuka 1.1. (CD)

HKupas Quzura. Yuebno-meroauueckuii komiviext (CD)

Ot miyra no nasepa (CD)

bonsiias snnuknone s Kupuia u Medoas (8Bee 1tpeametst) (CD)
Bupryaneiibie nabopatopHsle pabots! 1o (puzuke (7-9 i) (CD)
1C:Ikona. ®uizuka. 7-11 xn. bubnuorexa HarisLAHBIX mocobui (CD)

— AKameMHH

Dnektpoutioe npunoxeHue K kuure H.A. Slnymesckoit «[loropeHMe W KOHTpPOJIL 3HAHHH IO

(hH3HKe HA YpOKaxX U BHEKIIACCHBIX MeponpHATHAX. 7-9 knaceol» (CD)
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4. KOHTPOJb H OEHKA PE3YJIbTATOB OCBOEHH#
YUEBHOI'O ITIPEAMETA

KoHTponk H OLEHKA pe3ylbTaTOB OCBOCIHA y4eOIOro Ipe/MeTa OCYLIeCTBIAETCS
MPENnoI4ABATCIIEM B MPOIECCE MPOBCICHHUS [(PAKTHUYSCKUX 3aHATHH M nadopatopHbIX padoT,
TECTHPOBAHHS, A TAK)KE BBIMOIHEHHS OO0YYAOIIHMHCA HHAHBH/IYAJIGHBIX 3aJaHHUH, [POEKTOB,

HUCCJIENOBAIIHH.

PezyabTaThl o0ydeHHs
(0CBOCHHBIC YMCHUS, YCBOCHHbIE
HAIIMA)

MopMBI H MeTOIBI KOITPOJIA H OLEHKH
pe3ynbTaToB 00y4eHH

B peaysibrare u3ydeHUs IpeaMera
00yHaAIOIIUHCA AOTKEH:

YMETh:
ONHUCBIBATE H 00BACHATE
(puzHYeCcKUe ABJICHHS H
CBOHMCTRA  Ted:  JIBHIKCIIHE
HeOeCcHBIX Tes H
MCKYCCTBEHHbIX CITYTHHKOB
3eMIu; cBOHCTBa rasos,

WKHUAKOCTEH U TBepIBIX TN,
OT/IHYATh THOOTE3Bl OT HAaYYHBIX
TEOpHH; [OedaTh BBIBOJABI HAa
OCHOBE  JKCIEPHMEHTABHBIX
AdHHBIX] TPHBOJHTL TIpHMEDPBIL,
MOKA3bIBAKOIIIHE, qyTo
HAOTIOACHHST M OKCIIEPHUMEHT
SBIBIIOTCA OCHOBOH TUTS
BLIIBHKEH UsI THOOTE? H
TCOPHH, MO3BOJSAIOT TPOBCPHTE
HCTHHHOCTH TEOPETHUYECKHX
BLIBOJIOB, YTO  (PHIHUYECKAS
TEOpHST  AaeT  BO3MOXHOCTH
0OBSICHATL H3BECTHRIC ABJICHHSA
IPHPOABL M Haydlbie (aKThl,

IpeJcKa3LIBaTh ete
HCU3BECTIILIE SBICHMUA;
IPUBOAUTH pUMEpPBI

INPaK THYCCKOI0 HCIOJB30BaAHMS
(PU3BHUYECKHX 3HAHHH: 3dKOHOB
MEXAHUKH, TePMOJMHAMHKH H
BIIEKTPOJIMHAMHKH B

Ouellka YCTHOTO OTBETA

OueHka «5» CTaBUTCA B TOM Cllybac, €CIH  y4allidics
MOKA3BIBACT BEPHOE MOHUMAHHE (PUIMUECKOH CYIIHOCTH
paccMaTpHBAEMBIX ABNCHHH M 3aKOHOMEPHOCTEH, 3aKOHOB H
TEOPHHA, [AET TOYHOE OlpeAe/ieHHE M HCTONKOBAHHE
OCHOBIILIX TTOHSITHH, 3aKOHOB, TEOPHH, a TaKKe MpaBUIILHOE
onpese/ieHHe QU3HYCCKHX BCIHYHH, HX €IHHHUL U CI0c0ob0s
H3MEPEHHS; [IPABUIIBHO BBITOJHACT YEPTEXKH, CXEMbl H
rpadMKH; CTPOHT OTBET MO  COOCTBEIHOMY  ILIaHy,
COMPOBOIMIACT  pPacCcKas HOBBIMH  [PHUMEPAMH,  YMEeT
MPUMEHHThL 3HAHUA B HOBOH CHTyallHH IPH BbUIOJHEHHH
MPaKTHUYSCKUX 3aJaHUi; MOKET YCTAHOBHTBH CBA3b MCEMHKAY
M3ydaeMbiM H paHee H3YUYSeHHLIM MATEPHAIOM [0 KypCy
(DUBHKH/XHUMHH, TaKke ¢ MaTepHaJIOM, YCBOCHHLIM [IpH
H3YUYEeHHH JIPYTHX [IPEAMETOB.

OueHka «4» CTABUTCA, €CJIH OTBCT YHYCHUKA YJIOBIETBOPSET
OCHOBHLIM TPeOOBAHUAM K OTBETY HA OLEHKY 5, HO jaatl Oe3
HCIIOJIB30BAHUS COOCTBEHHOrO IUTAHA, HOBBIX NPHUMEPOB, De3
MPUMCHCHHS 3HAHKMH B HOBOH cHTyauuu, 6e3 MCIonL30BaHuA
ca3efl ¢ paHee H3YYEHHBIM MATEPHAIOM W MaTepHallOM,
YCBOCHHLIM  [IPH  HM3YYEHHMHM JIPYTHX [PEJMETOB, ECIH
yUallMicsa JOMYCTUI oAlty OwwHbKy unv He Ooyce JByX
HEA0UETOB M MOXET MX HCIPaBUTE CaMOCTOATENLHO HIH C
HEOONBIIOH MOMOLIBIO YHHUTEA.

Ouenka «3» cTaBUTCs, e€CAH  y4aluics  [IPaBHIILHO
IOHUMAET {PH3MUECKYK/ XHMHUYECKYIO CYLIHOCTh
paccMaTpUBaeMblX SBICITHI H 3aKOHOMEPHOCTEH, HO B OTBETE
MMEIOTCS OVACNBHBIE NPOoOCILl B YCBOSHHH BOIPOCOB Kypea
(pU3UKH, HE [PEeNnNTCIBYOMHE AaNbHCHIICMY YCBOEIHIO
NPOrPpaMMHOI0 MaTCpHANTA;, YMEET NPUMEHSTEH I[10JIYUEHHDIC
IHAHHUST MPH pPellieHUH [POCTBIX 33744 € HCI0JIb30BAHHEM
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FHEPrETHKE; PA3TUYHBIX BHJIOB
ICKTPOMArHUTHBIX U3AY4eHHUH
JUIL PA3sBHTHA  pajHO H
TEeNEKOMMYHHKALIHH,
KBAHTOROH (hU3UKH B CO3JaHUH
ANCPHOH JHEPrETHKH, Na3epoB;
BOCTIPHHHMMATE W HAa  OCHOBE

MOTYYEHHBIX 3HAHUHI
CaMOCTOATENLHO OIICHUBATE
HH(POPMAIHIO, COJIEPKALITYIOCH
B COODILCHUAX CMU,
Hureprete, HAYYHO-
HOMYASAPHBIX CTATHAX;

3HATh:

CMBIC]T  TIOHATHH:  (pU3UYeCKoe
ABIIEHWE,  CHIIOTe3d,  3AKOH,
TEeOpHs, BCILICCTRO,
B3aHMO/IeHCTBHE,
MEKTPOMATTIHTIOE oJie,
BONIHA, (DOTOH, aTOM, ATOMHOE
A7po, HOHU3HUPYIOIIHE
M3IydeHHsd, IIIaHeTa, 3Be3fia,
rajiakTka, Beenennas;

CMBICT  (PMIMYECKHX  BEJIMUHH:
CKOPOCTh, YCKOpeHHe, Macca,

cuia, HUMITYLC, paborta,
MCXaHHYeCKasd DHEPTHA,
BHYTPEHHSIS IHEPrHs,
abcontoTHas TEeMIICPaTypa,

CpeAHsl KHHETUYECKAs 3HEPTHA
YaCTHILI BEIECTBA, KOJIMYCCTBO

TEIIOTHI, INeMeHTAPHEIH
IEKTPHYECKHH 3apsi,
IMEKTPHUCCKUH TOK,
peIUCTOPLI, pasHOCTDL

MOTEHIIHAIOB;
CMBICT  (PU3MYECKHUX  3AKOHOB

KIACCHYCCKOM MCXaHHKH,
BCEMHPHOTO THFOTCHHA,
COXpaHCHHA 3HEPI'UH,
HMITYJIbCA H  JNCKTRPHUCCKOTrO
3apsaa, TCpMOAMHAMHKH,

3dKOHOB [IOCTOAHHOI'O TOKA;

BKJIaji POCCHHCKHX H 3apyOeiHbIX
YHEHBIX, 0Ka3aBIIHX
HauOoJIbIIES BJIHSHHC
Ha pa3BUTHE (HUIHKH.

FOTOBBIX (JOPMYIL, 10 3ATPYAISETCA NPH PEUIeHUH 3ajhad,
TpedyouHX npeodpaloBaHius HEKOTOPBIX (GOPMYIT; AOMYCTHII
He Oonee oJHOH rpydoil onmIMOKH M ABYX HEAOYETOB, HE
bonee ogHOH rpy0o# u ouHOH HerpyOoH oubku, He Oolee
ABYX-Tpex HerpyObiX ourMOok, oAHOH HerpyOoH OLIHOKH U
TpeX HEAOUETOR; JOMYCTHI HEThIPE HJIH [IATh HEJOUETOB.
OueHka «2» cTaBWTCA, €CIM  YYalIHHCH HE OBJIJEN
OCHOBHBIMH 3HAHUAMH H YMEHHSAMH B COOTBETCTBHH C
TpeOOBaHUSIMH TIPOTPaMMBl H JONYCTHI DOJbLIe OUIHMOOK U
HCAOYETOB, HEM HEOOXOHMO I OHEHKH «3 3.

OucHKa NHECLMCIILIX KOHTPOJALHbLIX pador

Onenka «5» crasures 3a paboTy, BBIIOIHEHHYIO MOJHOCTBIO
6¢e3 olIHbOK U HEJOUCTOB.

Onenka «4» crapures 3a padoTy, BBIIOTHECHHYIO

MOJNHOCTRIO, HO MPH HATHUHH B Hell dolice 0xHOH HerpyOoi
OMMOKH H OJHOIO HeoueTa, He DoJiee Tpex HeJOUETOB.
Ouenka «3» CTaBUTCH, ©CIMH yUEHUK MPABUILHO BLIMONHHI
He Metiee 2/3 Beedt paboThl HIIM J0o0yCTHN He OoNiee OFHOH
rpyboil onMOKH W ABYX HejloueToB, HEe Dosiee 0JIHOH rpyboi
u oaHoi HerpyOol ommOku, He Oonee Tpex HerpyObix
omMOOoK, OXHOH HerpyOoiH onmMOKM M TpeX HE/0YETOR, ITPH
HAIMYHH YSTBIPEX-MIATH HEI0UYCTOB.

Ouenka «2» crapures, CCJIM 4HCI0 OlrHOOK H HEeJOYETOR
IPEBBICHJIO HOPMY 18 OIEHKH «3» HAH [PABUIIBHO
BBLIMOMHEHO MeHee 2/3 Bceil paboThl,

O1leHKa NPAKTUYECKHX H J1Aa00PATOPHLIX padoT

OueHka «5» CTABHTCA, €CITH YUAIHICS BBIMOIHAET padoTy B
nonHoM  obeeMe ¢ coDJOIEHHEM HeoOX0AUMOH
MOCIe0BATCIBROCTH MPOBEACHHS. ONLITOB H H3MEpPEHHI;
CaMOCTOSITENIHHO H PAIMOHAIBHO MOHTHPYCT HEOOXOAWMOE
000pyIOBAHKME, BCE ONBITHL [IPOBOJHT B YCIOBHAX H
pexxuMax, O00eCNeYHBAKIUX  MOJYHCHHE  [IpAaBHIBHBIX
pe3yALTATOB M BBIBOAOR; COOJIKOIaeT TpeOOBaHHUA [paABHIL
felomnacHoro TpyAa; B OTYETC MPAaBHILHO W AKKYPaTHO
BBLIIOJIHACT BCE 3amUcH, TaONHUBI, PHUCYHKH, YCPTENH,
rpa)MKH, BBEIYHCIICHHS; [PABHILIIO BbIMOJIHAET aHAJH3
MOTCPeIIHOCTEH.,

OueHka «4» CTaBUTCs, €CIH BBUIONHEHbI TpeDOBaHHA K
OLICHKE «5», HO ObLIO JAOMYIICHO [(Ba~-TPH HegoueTa, He Donee
OJIHOH HerpyOo# OHOKY M 0ZHOI0 HCA0HeTA.

Oucnka <«3» cTaBuTed, ecid padoTa BeIIONHNCHA HE
MOMHOCTLID, HO OOBEM BBIMOJIHCINION YacTH TAKOB, 4TO
[IO3BOMSET NOJYHHTh NPABHIBHBIE PE3YIbTaThl M BbIBOAbI;
eclidi B XOAe [POBEJEHUSA OINbITA W H3IMEepeHHH ObUIH
JIOTIYHLEHBI OLUTUOKH.

Ouwenxa «2» craBuTcs, ecid  padora BBINOJHECHA HE
MOMHOCTLED H  00BEeM  BLITIOMUENIION dYacTH paborel HE
[O3BOJSACT C/ACTATH [PABMIBHBIX BBIBOJOB, €CIH ONBITLI,
M3MEPEHUs, BBIYUCICHHS, HabMOJCHUS  [IPOU3BOAUIIHCH
HE[IPABHJIBHO.




5. ®OH/J OHEHOYHLIX CPEACTB

. KorTponeHueli otpoc

2. JlabopaTopHble H IpaKTUUCCKUC paboTLI
3. KonrpossHbie paboTLl
Kiace | HerouHMKH popMHPOBAHHA KOHTPOALHO-HN3MCPHTC/IBIIBIX MATEPHAJIOB ]
6 Mapou A E. @uzuka. COopHUK BoNpocoB M 3a1a4. 7-9 kiaccel. — M.: Jlpoda, 2014.
Hepeimkumn A.B. Cooprmuk 3aga4 no ¢pusuke: 7-9 wiaccel. — M2 ACT: Acrtpens;
Brnapumup: BKT, 2011.
Xannanos H.K. ®usuxa. 7 k1. tectsl. — M.: JIpoda, 2014,
Yeborapera A.B. Tecto! 1o duzuke. K yuconuky A.B. [Tepennkuna 7 knacc.- M.:
Dk3ameH, 2019,
7 ['pomuera O.M. KoHTpoJIbHBIE H CAMOCTOATENIILIC pabOTHI 10 GH3HKe. - M.

Drzamen, 2020,

Mapon A.E. @usuka. COopHHK BONPOCOR H 337124, 7-9 knaccel, — M.: Jlpoda, 2014.
Itepennkuu A.B. COopuuK 3aga4 mo ¢usmkc: 7-9 knacenl. — M.: ACT: Acrpers,
Biagumup: BKT, 2011.

JlaGopatopHbie paboTsi:

Onpegenciue KOMHYSCTBA TEILTOTDLI, MOMYUCHHOIO BOAOH MpH TEIUIOOOMEHE CHAIPETHIM
METAIUTUHYECKHUM [[HJIHHAPOM.

Onpeaenciue yaenbHOH TENT0EMKOCTH BELISCTRA.

OnpeﬂeneHHe OTHQCHTENBHOH BNAMXKHOCTH BOB,D;yX'd.OHpCI[CI[CHHe yﬂenbuoi’{ TEIMHOTH!
IIABJICHMA JIB/1a

Co6opka u nporepka padorel NIEKTPUYECKOH LIEH TOCTOAHHOTO TOKA.

M3Mepennc U peryjiMpoBaHue CHibl TOKA.

MiaMmepenue 1 perysiMpoBaHHe HallPsSKEH .

Hccnenosanue 3aBHCUMOCTH CHJILI  TOKa, MAYLIEro  4epe3  pe3ucTop, T
COMPOTHERACHHSA PC3ACTOPA K HANIPAYKCHHAA Ha PCIHCTOPE.

I/ICCJTB,[[OBEIHHC 3aBHCHMOCTH IMYTH oT BPEMEHH apr PaBlHOYCKOPEHUOM
JABHACCHHUH 0e3 HayannitoH CKOpPOCTH.

HpOBCpKa FHMOTE3LID €CNH TPH PABHOYCKOPCHHOM JABHKCHHH 0O¢3 HadalibHOH CKOPOCTH
IIYTH OTHOCHTCH KaK psiJ HEYETHDLIX quces, TO COOTBETCTRYIOILIHE IMTPOMCIKYTKH BpeMEHH
0JIHUAKOBLL

Hcenenopande 3aBHCHMOCTH  CHJIBL TPCHUST CKOMDLIKCIHA OT CHJIbL  HOPMaJIBHOI'O
JABJICHM S,

HCCJ[C,[[OB&[[HB 34BHCHUMOCTH Yllia OTpaxKCHHA CBETOBROIO Ny4da oT yria
MmajgcHHA.
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o HM3ydeHue xapakTepucTHK H300padeHHs [pe/IMeTa B IUI0CKOM 3epraiie. McencoBanue
3aBUCHMOCTH yTJIa [IPEJIOMJICHHS CBETOBOIO JIy4a OT YIMANAJEHUA HA [PaHule
«BO3JTYX—CTEKIIO».

o Habnro/ieHHe CTOIIHBIX H JIMHEAYATHIX CHEKTPOB H3YUEHHA.

* lccnenoBaHue TPEeKOB: W3MEPEHHE YHSPTHH YACTHIIBI [10 TOPMO3HOMY IYTH (110
tdhororpadusam).

KoHtponsHbie padorsi/TecTsl
TECT « CTPOEHHE BEHIECTBA»
| BapuanT

Al. U3 npcanoKeHHBIX YTREPKICHUE BHIOEPHUTE BEpHOE:
1) BCe Tea COCTOAT U3 MeMbYyalllluX YACTHIL

2} y BEIICCTBA HET BHYTPEHIETO CTPOCHHS

3} Mex 1y HaCTHIAMH HET CBODOHOrO [POCTPAHCTRA

4) YACTHUBI JIETKO BUACTH HEBOOPYKEHHBIM [TA30M

A2. SlBnenue, npH KOTOPOM [TIPOHCXO/IMT B3aHMHOE IPOHHKHOBEHHE
MOJICKYJI OJIHOTO BEIIECTRBA MEXK/Y MOJICKYIaMHU APYTroro, Ha3hIBaercs
1) kunenue

2) OpOYHOBCKOE ABIDKEHHE

3) KOHRCKIIHA

4) mudy3us

A3. Ssnenue nuddyszun

1) IpoMCXoMUT B HAKOCTAX OLICTpee, ueM B razax

2) NpOMCXOJHT B ra3ax ObICTpee, YCM B MCHJIKOCTAX

3) NPOHCXOAUT B TBEPABIX TeNax ObICTpee, 9eM B razax
4) HC MPOUCXOIUT B TBEPABIX TCIAX

A4. Ilpu nOHWXEHHH TeMIepaTyphl BCIICCTB, YHACTRYIOUIMX B MTpollecce
auppyszuu, ddy3ust NpOHCXOJHT

1} MeanelHee

2) OvicTpee

3) ¢ TOH e CKOPOCTHIO

4) uHoT/1a OBICTPEE, HHOT/IA ME/UIEHHEE

AS5. Mexay MOJNEKyJIaMH BelllecTBa

1) HHKAKHC CHIBL HE IEHCTBYIOT

2) NeHCTBYIOT CHIIBI IPUTAXEHUA

3} NeHCTRYIOT CHIIBI OTTANKHBAHHS

4) AeWCTBYIOT CHIILI NPUTDKSHUS H OTTaTKHBAHHS

A6. Eciu BewceTBo coxpanser GopMy H 00BEM, TO OHO HAXOJAATCH
1} B ra3000pazHoOM COCTOSTHHH

2) B JKUJKOM COCTOSIHUH

3) B TREPIOM COCTOSHHH



4} B KHJIKOM HIIH ra3000pa3HOM COCTOSHHH

A7. Paccrostiiie MEX/Ty MOJICKYIIAMH BELLECTBA ropaszo 00buie pa3MepoB cCaMHX MOJIEKYIL.
Beuwectso HaxouTes

1) B ra3000pa3HoM COCTOSHHHU

2) B KHIKOM COCTOSSHHH

3) B TBEPJIOM COCTOSIIHH

4) B XKH/IKOM HJIH ra3000pa3HOM COCTOSHHUH

A8. XaoTHHECKOES MBHIKCHHE MEJIKHX HACTHIL, HAXO)[ALUIHXCS B XKUIKOCTH, HAa3bIBACTCS
1) kunenue

2) OpOYHOBCKOE JIBHKEHHE

3) KOHBCKIIHSA

4y nupPysus

2 BapUaHT

Al. U3 npeioxeHHpIX yTBepiieHuii BRIOCpUTE BepHOe:
1) MOJeKyIly MOMKHO YBHJIETH HEBOOPYIKEHHBIM TT1A30M
2) MOJIEKYJThl PA3JIHYHBIX BEIIECTB O/IMHAKORbI

3) MOJICKYJIY Hesb3s pa3Ae/uTh Ha 4acTH

4) Mosekyia- 3To MeJlbyaillad 9acTULa BellecTBa

A2, Tuddyzus npoucxoaut daarogaps TOMy, 4TO

1) MOJIEKYJIBI HEITOIBHIKHBI

2) MOJIEKYJIB! HEIIPEPBIBHO DECIIOPAAOYHO JBHI AKOTCS
3) Bce MOJICKYJIBI JBUTAIOTCS B OJTHOM HAMpPaBJIEHHH
4) MoNeKyJbl He CTANKUBAIOTCA MeXKay coboi

A3. Aenenue nupy3un MoxeT HabMOAATHES
1) TonbKO B TBEPABIX TEIax

2} TONBKO B WHJIKOCTAX

3) TONBKO B razax

4} B razax, XHIKOCTIX U TBEP/BIX TeJlax

A4. Ilpu MOBLIMICHHH TEMITepaTyph! BeeCcTRa Mporece AHMEG Y3HH MOIEKYIT DTOTO BEMICCTBA
MPOUCXOJIHT

1) ¢ TO#H 3e cKOpOCTHIO

2) OpIcTpEE

3) MeIUIeHHEe

4) uHorna MeJIeHHee, HHOrIa OBICTpee

AS5. Mex/1y MOJIEKY/ITaMH BELECTRA

1) He ACHCTBYIOT IHKAKHE CHITLI

2) He JeHCTBYIOT CHIIBI IPUTOKCHUS

3) AeHcTBYIOT CHIIBI HPHTSMEHHS HA PACCTOAHUAX, CPAaBHUMBIX € pa3MepaMH CaMHX MOJICKYII

4) JeUCTBYIOT CHIIBI TPHTSHKCHUS Ha PACCTOSIMSX, TOPa3/10 DONBLIKX pazMepoB CaMHX MOICKYII

A6. Eciv BewecTBo coxpanseT 00hém, TO OHO HAXO/IHTCA
1) B ra3000pa3HOM COCTOSIHH
2) B }KHAKOM COCTOSIHUH



3) B TBEPIOM COCTOSIHUH
4) B KUAKOM HIIH TBEPAOM COCTOAIIHH

A77. PaccTosnue Meiay MOJIEKYaMU BELICCTBA CPaBHUMO € Pa3MepaMH CAMHX MOJIEKYIL.
BemecTBo HaxoauTes

1) B 3KHAKOM HIH TBEPIOM COCTOAHHH

2) B raz000pa3HoM COCTOSHHH

3) B )KMIKOM COCTOSHHU

4) B TBEPIOM COCTOSIHHH

A8. bpoyHoBpckoe ABMIKEHHC MOATBEPAIAET CYHIECTROBAHHE
1) nocrosHHoro BecmopsA0UHOrO ABMKCHUS MOJIEKY T

2) arperatHpiX COCTOSHHH BEIIECTBA

3) NpOMEXYTKOB MEXJ1Y MOJIEKYIIAMH

4) cHN NPUTHKCHUA MEIKITY MOJIEKYIAMU

Otrgetrbt Ha TecT N0 Gu3znke CTPOCHHE BEIICCTBA.
| papHaHT 2 BapHAHT

Al-1 Al-4
A2-4 A2-2
A3-2 A3-4
Ad-1 A4-2
AS-4 A5-3
A6-3 Ab-4
AT7-2 AT-1
A8 -2 AB-1

TECT. « IBUKEHUE. B3AUMO/IEACTBHE»

Bapuanrt 1

3akoHYHTE ONpe/iesieHHe. U3MeHeHne moJIoeHHs Tela OTHOCHTEIIBHO APYTHX TeJl C TEUEHHCM
BPEMCHH Ha3bLIBAETCH. . ..

MEXAHHIECKHM JIBMKCHHEM

TpacKTOpHUCH

HPOUACHHBIM MyTEM

OTHOCHTENBHO KAKHMX TEN MacCaiKup, CH/IIMA B JIBUAKYIIUMCS BATOHC, HAXOAMTCH B COCTOSIHHUE
nokos?
OTHOCHTEJIGHO BaroHa
OTHOCHTCJIBILO 3CMITH
OTHOCHTEJBHO IAT(HOPMBI
3.Kakas TpaekTopus ARMIKCHUA [IPH MOALCMC THGTA HA REPXHHE 3Tax?
OKPYHKHOCTD
psiMast
NOMaHas KpUBas

4. Y KaxuTe TCI0, ABUKYIICCCS paBiioMepHo?
JABIKCHHUS aBTOMOOUIIA OpU TOPMOKESHHH
JIBMKEHUE MasTHHKA B 4acax

TeUYeHHE BOJSI B TOPHOH peKe
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5.Kak Ha3pIBaeTCs ABJICHHE COXPAHCHHS CKOPOCTH TeJa MPH OTCYTCTRBUM AEHCTBHM HA HETO JIPYTHX
Tea?

Juddysuei

MEXAHUYECKHM JIBHKCHHEM

HHEPLHEH

6.IT4yena stetuT co ckopocThio 18 KM/4, BeIpazure cKopocTh B M/c?

1y10m/ic  2)7wmic  3)5Swmic

7.ABTOMOOIIIb, ABUrAsSCh CO CKOPOCThIO 20 M/c, mpoinen myTh 3600 m. CKOJIbKO BpeMeHH [BUTaIC
aBTOMOOUNEL?

1180 ¢  2Ydmuun  3)0,24

8.Ecnu KkaTcp MoBCPHET BICBO, KYI2 OTK/IOHUTCH Maccaxcup?
1) BopaBso

2)  BICBO

3) ocTaHeTcs Ha MecTe

9.bykcup nporuen 3a 3 4 0yTh B 54 kM. BeIMHCIUTE cKOpocTh OyKcHpa?
) 15m/e 2)3m/c  3)Swmic

10.Haliiure cpe/iHIO CKOPOCTh JILDICHHKE, ¢ KOTOpoH OH 1poexan 30 kM, eciu nepeble 10 kM oH
mpeoaoses 3a 12 MuH., a octapiuect 20 kM —3a 28 MuUH?
1y12,5um/c  2)ldmic 3)13,5wm/c

Bapuant 2

1.3akoH4YUTe Onpe/ieNieHHe.

JTuHU S, KOTOPYIO OMHUCHIBAET TEJIO IIPHU CBOEM JIBHMEHHE, HAZRIBACTCA. ..
MEXAHMHYECKUM JIBIDKEHUEM

TPacKTOPHS

NpOoHIEHHBIM MYTEM

2. )THOCHTENMBHO KAKUX TN MACCANKUP, CTOALIMHE Ha Many0e ABHKYUIETOCS TEIUIOX04A, HAXOJUTCA
B MoKoe?

OTHOCHTEJILHO Depera

OTHOCHTCJIBHO BO/IBI

OTHOCHTEJIBHO CaMOT0 TEIIOX0Aa

3.Kakopa TpaekTOopHs IBHKCHHA MAUa BO BpeMs $HyTOONBHOTO MaTYa?
npsaMast THHHS

OKPYXHOCTB

KpHBas THHUA

4. Y KauHTe, KAKOe TeJI0 IBHAKCTCS PABHOMCPHO?

apTo0yC HaOHpaeT CKOpPOCTh

JIBIOKYILIMACS dCKANATOP METPO

MACCAXKHMPCKHI [T0€3/1, [10,IBe3KAIHH K OCTAHOBKE

5. ¥VKaxuTe, KAaKOe TeJIO JIBHKETCS MO HHEPIUHY?

CHeX(HAasl TARUHA

dyTOOILHLIH MU B IPOMENKYTKAX MEKIY YAApaMH Mo HEMY

Noe3 1, ABUXKYILIMHCS C MOCTOSIHHOH CKOPOCTHLIO

6.JlensGuH IslBeT €O CKOPOCTLEY 36 KM/, BBIPAZHUTC 3TY CKOPOCTH B M/C?
1) 15 m/c 2) 10 m/c 3) 9 m/ic

7.3a811 uMeeT cKopocTh 5 M/e, npoderaet paccrosuue B 155 M. Paccunraiire BpeMs JIBHIKEIIH S
saia?
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1) 31 Mun 2)31c¢3)0,31y

8.Ilaccaxkup arodyca IENPOH3BOIILHO OTKJIOHHIICA Haza . YeM 510 Bbl 3BaHO?

aBTODYC PE3IKO OCTAHOBHIICH

aBTOOYC IIOBEpHYII BIEBO

aBTOOYC YBEIUHHI CKOPOCTH

9.C kakoi CKOpPOCTEIO JIBUTAJICA 110e3/1 Ha neperoHe JUtMHo#i S0 KM, ecliu o1l npouielf ero 3a 34
MUH?

MOJIEKYJIBI XKHAKOCTH CHJIBHEE IPUTATHBAIOTCSH K MOJIEKYJIaM PYKH, YeM MOJICKYJIBl MAaTEPHU, U3
KOTOPOW CHEIIAHEI ICPHATKH

MOJIEKYJIBI MATEPHH, U3 KOTOPOH ¢/le1aHb! epHaTKH, CHJIbHEe [IPHTIATHBA I0TCS K MOJICKYJIAM PYKH,
YeM MOJIEKYJIb] JKHAKOCTH

MOJIEKYJIBI JKUAKOCTH OTTA/IKUBAFOTCS OT PYKH, a MOJIEKYJIEI MATEPHH [IPHUTACHBAKITCS
10.U3BecTHO, 4TO [PY30BHK €Xan 2 4 co cpened cxopocetsio SO kM/4. Kakol nyThb o1t mpocxan 3a
OTO BpeMA?

1) 100 km 2) 125 kM 3) 150 xm

OTtBeThl K TecTy «/IBukenue. BiaumonchicTBuc. »

No zaganus 1 2 3 4 5 6 7 8 9 10
Ne papualita

1 4 4 2 3 3 4 3 4
2 2 3 3 2 2 2 2 3 4 4

TECT «JJABJIEHHE TBEPAbIX TEJL, KHJKOCTEH U 'A30B»
Bapuant 1

Or 4ero 3aBUCHT PEIYIALTAT ACHCTBHA CHJIBI 1A TCIIO?

OT MOAYJIA CHJIBI M OT [UIOILA/H [TOBEPXHOCTH, Ha KOTOPYK) OHA JICHCTBYCT

OT [UTOUIAJH [MOBEPXHOCTH, HA KOTOPYIO OHA JACHCTBYET

OT MOJYJIA CHJILI U IIC 32BUCHT OT IUIOLIAAN MOBEPXHOCTH, [1a KOTOPYK) OHA JIEHCTBYET

Jna vero mepenHuit KOHEN TBO3AA 3a0CTPAOT?
JUTSL YBSTHUCHHA JaBACHMHA

JUTA KPAcOThl

JUTSL YMEHBIIEHH S JIABJIEHH S

llog neiicTBHEM CHIIDI TSKECTH KHAKOCTS. . ..

HE MepeMeNacTes

ncpeMcliiiaeres ¢ fomnee HU3KHUX MeCT Ha 0oJiee BHICOKHE
repeMernaeres ¢ HONCC BLICOKUX MCCT Ha JUIO Cocyaa

[Ipu yoanenuu o1 nopepxnoctu 3eMin arMocdepioc JaBieHHeE. .. ..
YMCHbUIAETCH

HE H3MEHsIETCs

YBEITMIMBACTCH

Ha Teso, Haxo/suicecs B rasc, JCHCTBYET. ...

TOILKO CHNA THKECTH

CHJIA TSHKECTH M CHJIA, BBITAJIKHBAIOILAS 3TO TCIIO H3 Fa3a
TOJIBKOQ CUIA, BLITAIKHMBAIONIAST 3TO TCIO U3 rasa
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Beruucaute napiaeHue MopcKoi Boant Ha rnydutie 40 M, €cu MIOTIOCTS MOpeKoi Bojb! 1030
Kr/m3?

412klla  2)4,1211a  3) 4120 Ila

C kakoii cuuoil gaBuT arMocd)epa Ha FOPHZOHTANBHYED MOBEPXHOCTS twWIowaapi (00 cM2, npu
HOPMaTBEHOM aTMOCc(epHOM JaBIeHHH?

1)I0I3H 2)76H  3)76000 H

Ha Sonsuioll nopiieHs rgpasBisyeckoro npecca ¢ miou@aaso 400 cm2

[ocTapiacHa rups Macco 5 kr. Kakol Macchl FHPIO YKHO MOCTABHTh

Ha MUTBIH MOpIIeHE IoMaAs §0 cM2, 4TOOBI JKHAKOCTE B [TPECCE OCTa- JaCh B PABHOBCCHU?
DOS5kr 2)2kr 3) 1 xr

[lorpy»xeHHoe B BOAY Tesio Maccoi 4,5 kr notepsuto B Bece 15 H. Uemy papua nciicTryroinas ma

HEro B BoJje apxumenosa cuia? Kakoit Obur Bec rena B posyxe?
DISH;45H 2) 15T 45H 3)30H;45H

Kakoe naBnenue OKa3pIBaCT I1a IPYHT IPAHHTHAS KOJOHA 00BEMOM 6 M3, €CJIH II0IIAE OCHOBAHHS

1,5 M2, a mnoTHoCTE rpanuTa 2600 kr/m37
1) 104 xlla  2) 104 11a  3) 104 xH

Bapuanr 2

B xakoM COCTOSHHH BEIUICCTBO rIepelacT 0Ka3zblBaeMoe Ha Hero JaBJICHHE BO BCE CTOPOHBI
OJHUHAKOBO?

TOJILKO B XKHAKOM

TOJIBKO B ra3o00pasHoM

B IKHIKOM # 1a3000pa3HoM

i gero ne3pue pekyIiux HHCTPYMEHTOB OTTauHBAIOT?
JUTS TOTO, UTOOBI HX Jlerdye ObUIO AepXkatb B pyKe

JUTSL YBEITHYCHHS JTABJICHHSA

JUTSL YMEHBIIEH K AaBJIeHUs

CBO60,[[[iOf{ MTOBEPXHOCTHIO KKUJIKOCTH HAZBIBACTCH. . ..
[HOBECPXHOCTE, KOTOPAM HE COMPHKACACTCH CO CTCHKAMH COCY]IA
MOBCPXHOCTL, KOTOpad COMPHKACcacTCs CO CTCHKaMH COCYda
nobas MOBCPXHOCTEL XKH/JKOCTH

[Ipu yBeMUYeHHH CaTHA [a3a AaBlIEHHE, KOTOPOE OH 1IPOH3BOJIMT. ...
HE U3MEeHsercs

YBEJIHIHBACTCA

YMEHbIIAETCs

Ha Teno, Haxoaseecs B MUAKOCTH, JIEHCTBYET. ...
TONLKO CHIIA TSKECTH

TONBKO BLITATKHBAIOIAsS CHa

CHIIA TSIKECTH H BHITAIKHBAIOMIAS CHIIA

Hapiierne MOpPCKO Bojibl HA HEKOTOPOH rydOune cocrarnsier 2018,8 klla, mnornocTe MOpCcKoOi

ROl 1030 kr/M3. Onpenenute »ry rityoumy?
1y2m 2)250cm 3)200m
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KakoBa ruonaan ropH3oHTAIBHON MOBEPXHOCTH, Ha KOTOPYIO aTMoc(epa JEHCTRYET C CHIION
151,95 H, npu HopManLHOM atMocepHOM JaBlIeHHH?
1Y15em22) 150 eMm 3) 1,5 m2

[Tnomans mopuuci rupapnuyeckoro npecca 200 ey u 0.5 em2. Ha 6051b- moi nopiueHs
aedictByet cuna 4 kH. Kaxas ec ypaBHOBECHT cHJla, TIpHJIaraeMas K MaIOMy [TOpPLIHIO?
DIWOH 2)1H  3)10H

Hertanas oovemoM 75 em3 eecut 6 [T CkoNbKO OHA NOTEPAET B BECE, €CIH €€ MOTPY3HThH B
MatHHHOe Maciio? CKOMBKO OHA OYIET BECHTh B 3TOH KHAKOCTH?

1Y0,7H; 53 H

2)0,5H; 5,51

3)14H:40H

['paHyTHAS IIMTA NICHKUT HA 3EMITE, OTTHPASCH 11d [PAHB, UMEOLTYi0 JUIHHY 1,2 M H urtdpuny 0,8 M.
OnpejienuTe JaBiieHHe TUTHTHI HA 3eMIIEO, eClTH ec Macca 480 kr?

1y500 [Ta  2)460 klla  3) 5 «Ila

Orserbl K TeeTy «JlapineHue TBEpABIX TEII, JKHAKOCTCH H ra3oB»

No zaganug 1 2 3 4 3 6 7 8 9 10
No Bapuatita

! 1 3 1 2 1 | 3 1 !

3 2 1 2 k) 2 1 3 | 3

Kontpoasuaa PABOTA «BuyrpeHHssa sHeprus»

Kakoe KOIMH4ecTRO TeIioTht Tpedyeres JUIs HarpeBaiins cransHol Aetanu Maccoit 200 r ot 35 jo
1235 °C?

CKOJNBKO JHEPTHH BBLIETHIIOCEH MPU OXJIAXICHUH Kycka Me i maccoit 0,6 kr 01272 °C go 22 °C7?
Kakoe KOJIHUYECTBO TEIOTH BRYICIUTCS MPU CKUTAHHH 3,5 KT Topda?

Kourposubuas padora «M3IMEHEHHUE arperatusix cocTonanuii BemecTBa» U « Tenoseie
ABHCATCJIH»

Ckonpko TeruioTs! notpebdyercs, arobbl 100K Bojb, B3aTOH ripu Temmepatype 10 °C, HarpeTs 10
100 °C u obparuts B map? Y gennHas TeruoTa napoodpazosanss Bojsl 2,26+ 106 JHr/kr.
Haueprute npumepuniit rpadik M3MEHEHH TEMIIEPaTyPhl BOZB! € TEYEHHEM BPCMEHH MPH €C
HarpeBaHWH U MochaeayionicM KurncHuu. O003Ha4b1Te pasInYHbIC CrO YHACTKH H YKAKHTE, KAKOMY
COCTOAHHIO BOJBI OHH COOTBETCTBYIOT.

Kak 0OBACHHUTE, YTO HCMAPCHHUC KHAKOCTH IIPOUCXO/THT IIPH Jro0O0H Temneparype?

Konrtpoannas padora «djiekrpryeckuil TOK, DleKTpHIeCKUEe 3apAALI»

1. PaccunTaiiTe COMPOTHRIIEHHE MEIHOIO IIPOBOJA, JUIMHA KOTOPOro pasHa 9 KM, a miomajib
nomnepeynoro cevenns 30 mm2. Y aensuoe conporusiende Mciau 0,017 Om = MM » M2, Kakosa cuia
TOKA B 3TOM 1IPOBO;HHKE, €CITH HAMPHKSHHC Ha cro KOHNax 3,4 87

Y4acToK LEmH COCTOMT H3 JIBYX pe3ucTopoB compoTtusiciueM R, = 20 Om u R2 = 10 Owm,
CO€JIMHEHHBIX 110¢1e/10BaTeIbHO. HapHeyHTe cXxemy 910ro ydacTKa LCIH U ONPE/IENIHTE Cro
COMPOTHBIEHHC.

Ilouemy AT ©3ICOTOBNCHHA DNEKTPHHUCCKHUX HPOBOAOB [IPUMCHAIOT O0bIMHO AMFOMHHIHCBYH) HITH
MECIHYIQ [TPOBOJIOKY?

Konrpoasnas padota «3AKOHDI »nexkrprueckoro roxka»
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|.Bpems paspsiiia monnuu paeio 3 ¢. Cuia Toka B KaHasle MoONHKAK okono 30 ka. Kakoii 3apsig
MPOXO/IHT 10 KaHaTTy MOJTHHH?

Ha pucyiike u3odpaxeH rpadHk 3aBUCHMOCTH CHIIBE TOKA B IPOBOAHHKE OT IIANPSKEH NS Ha
ero KoHuax. YeMy paBHO COMpPOTUBIIEHUE MIPOBO/IHHKA?

Ha kopnyce snexkrpoapenu ykperuiena tabinuka ¢ Haanucero: "220 B, 500 Br". Hadiaute cuny
TOKA, MOTPEOIIAEMOr0 3MEKTPOIPENIBIY MPH BKIIKOYEHHH B CETh.

Kakyto paboTy COBEpIIHT DNCKTPUUCCKUE TOK B TeHUCHHE 2 MUHYT, €CJIH CHJIA TOKA B MPOBOIHHKE 4
A, a ero conpotusiaeHue 50 Om?

KouTpoasHas paboTa no TeMe ««IICKTPHUECKHE ABJIECHHI»

Peszucrope! ¢ conpotupieHusMu 5 OM u 10 OM cOCAHHEHEI MOCICAORATENBII0. YeMy paBEHO HX
ob1IICce COMPOTHURICHHE?

[IposoaHuKkH colipoTusiieHuem 3 Om U 7 OM coeHed bl napainensno. Onpeaenure oduiee
COMPOTHBIICHHE COETMHEHHS

Kakyro padboTy cosepiuut ToK criiod 3 A 3a 10 MuH npy HanpsoxkeHHH B uend 15 BY

CKONBLKO TCIUIOTHI BBUICTHTCS B IEKTpOHArpeBaTele B TeUeHHE 2 MHH, eClH ero
compotusnenue 20 Om, a cuiia Toka B e 6 A7

M3 kakoro Mareprana U3roToBieHa ClHpaih HATPEBATEILHOIO JIEMEHTA, YEPes3 KOTOPBIH
NpOTEKAET TOK CHIOH 4 A, ecnu ero juivHa pasHa 16 M, a ceuenne 0,24 MM2 1 HANPSIKEHHE B CETH
120 B7

KouTposbHas patora «CeeToBble SIBJEHHN

JUI8 4ero ¢TeKIIo Ul H3rOTOBJIEHHUS 3ePKaAT HUTH(YETCA H MOJUpYeTcs ¢ 0co00H TInaTelbHOCTREO?
Yron Mexay MaJaroiliuM H OTPAaXEHHBIM JIydaMy cocTapnsAeT. [1oa KakiuM yriIoM K 3epKajly Imajlaer
cBer?

Ontuueckas cuiia TOHKOH cobuparoteit muu3e! 0,6 antp. Onpeaenute GokycHOEe paccTOALHE
JHH3BL

llocTpoiite uzobpaxenue npeamera AB B nminockom sepkaic MN (puc.). Kakoc n1o Oyner
u3zobpancenue? louemy?

CBeTOBOH JIy4 najaeT Ha CTEKIISHHYIO TPeYTroJdbHYO ipu3My (puc.) Hadeprure npumepHbIit X0/
3TOrO Jiyyd B [IPH3ME ¥ T10 BbIXOJE U3 HEE.

[Toctpoiite uiobpaxenue npeamera AB, naBaemoe JTHH30H ¢ GOKYCHBIM paccTosHHeM F.
Oxapakrepusyiite Hzo0paxeHue,

Otpenenyre ONTHYECKYO CHITY PACCCHBAIOLIEH JTHH3BL, €CIH H3BECTHO, YTO MPeaAMET PaCIONomKeH
nepch et Ha paccTogHHH 50 M, a MHUMOE H300pakeHHe HaxXo/[MTCs Ha paceTosiHMu 20 ¢M OT Heé.

KonTpoasuas pabora « KHHeMATHKA MaTepHATILHON TOUKHY

Hcenenyerces lepeMelieHie CioHa U MyXH. MoacIb MaTepHaATBHOH TOYKH MOMKET HCIIONTB30BATHCS
JUTA OMHCAHHA ABMKeHHS: |) TONBKO CI0HA, 2) TOJNIBKO MYXH, 3) U CJIOHA, U MYX# B pa3HBIX
HCCIIEAOBAHUSX, 4) HH CJIOHA, HH MYXH, MIOCKOJIBKY ITO MKHBBIE CYIICCTBA

Bepronér Mu-8 nocruraer ckopocti 250 kM/4. Kakoe BpeMs OH 3aTpaTHT Ha MCPCIIET MENLy
JBYMSA HACENEHHBIMH MYHKTAMHE, PACIIOIOKeHHBIMH Ha paccTostHHU 100 km? 1) 0,25 ¢ 2) 0,4 ¢ 3)
25¢c4) 1440 ¢

Ha pueynkax npesacrapiietbl rpaQKH 3aBHCUHMOCTH KOOPAMHATH! OT BPEMEHH JUISI YETBIPEX TCII,
JBHKY HIHXCst BAOIB ocH OX. Kakoe U3 e JIBUIKETCs ¢ HAHOONBILEH MO MOIYITIO CKOPOCTRIO?

BeTOCHNIeANCT ChEe3MACT C FOPKH, ABUTASICH MTPAMOJIHHEHHO H pABHOYCKOPEHO. 3a BpeMs CIIyCKa
CKOPOCTL BelocHmeIHcTa yBearuunacs na 10 m/c. Yeropenue seiocuneancra 0,5 m/c2. CKoNbko
BpeMeHH Juintes cnyck? 1) 0,05¢2)2¢3)5c4)20¢



JIBDKHHK CheXajl ¢ FOPKH 3a 6 ¢, IBUTasCh ¢ IOCTOAHHBIM yekoperuem 0,5 m/c2. Onpenenure
JUTHHY TOPKH, €CIIH H3BCCTHO, YTO B HAYANE CIIYCKA CKOPOCTH JIbDKHKHKA ObUla papHa 18 km/d. 1) 39
M2)108M3)117m4)300m

MoTopHas ToJKa ABHKETCH [0 TEYSHUEO PEKH CO CKOPOCTHIO 5 M/C OTHOCHTENIBHO Oepera, a B
CTOAUEH BOJE — €O CKOPOCTBIO 3 M/c. YeMy paBua ckopocTh Teuenus pexu? 1) 1 m/c 2) 1,5 m/c 3)
2 Mm/c4) 3,5 mic

YCTAHOBHTE COOTBETCTBHE MEX/1y (PH3HYECKHMH BCIIMMHHAMH ¥ (JOPMYIIaMH, 10 KOTOPBIM ITH
BeJIMYUHBI onpeaenaiored. [ Kaxao# no3uidy nepeoro croidna nogdepuTe ¢OOTBETCTBY IOLLYIO
MO3UIMIO BTOPOTO U 3AMUIIHTE B TaONHUILY BLIOpAaHHbIE HHGPEI [0/] COOTBETCTBYHOLIMMU OYyKBAMH.

OU3NUYECKHUE BEJIUYHMIIBL: A} Yexopenue; b) Ckopocts npH paBHOMEPHOM MIPAMOJIHHEHHOM
JaBwxkeHHu; B) [Tpoekuus rnepeMelnedus npyu paBHOYCKOPEHHOM MPAMOJIMHEAHOM JIBHIKCHHH.

Ha mytr 60 M cKOpocTh TeNa YMEHBIIHACE B 3 paza 3a 20 ¢. Onpeaenure cKopocTsb Tela B KOHLE
MYTH, CAATAs YCKOPEHHUE MOCTOAHHBIM.

M3 HacenBdubBIX I[TYHKTOB AH B, pacnmolIOKEHHEIX BAOJIB IIOCCC HA PACCTOAHHH 3 KM ApPYTr OT
JIipyTa, B OJHOM HAMpaBIeHUH OJHOBPEMEHHO HAYAIIH JIBHM(EHHUE BEJIOCHIICIUCT H MEEX0I.
BenocHIe MCT ABIKETCS B3 MYHKTA A €O CKOPOCTBIO 15 KM/4, @ IeLIeX0/1 CO CKOPOCTBIO 5 KM/,
Onpesenure, Ha KAKOM PACCTOAHHN OT NYHKTA A BETOCHIICIUCT JOTOHHT MEIIEX0/a.

KoHntpoJsbHas padora «/luHamMuKa MaTepHaJIbHOH TOYKH»
Yemy paBHO YCKOpPEHUE, ¢ KOTOPBIM ABIDKETCA TCI0 Maccoi 30 T, eciid Ha Hero AcHCTBYeT cuia 12
kH?

BetocHIeIMCT JABHKETCS 110 JIyT'e OKPYHKHOCTH paauycoM 64 M, obnazas yekoperueM | m/c2.C
KaKOH CKOPOCTBIO TPOUCXOANT 3TO JBUKEHHE?

ABTOMOOHIL Maccol | T ABMkeTCA co ckopocThio 72kM/u. Onpeaenure, uepes Kakoe BpemMs OH
OCTAHOBUTLCA, CCITH BBIKIIOYMTE JBUraTeNh, CHila COIPOTHBICHHS NBHKCHHIO cocTaBiseT 200 H.

JBa rapa MaccaMy 2 K" 1 8 Kr JIBUKYTCSA HABCTpedy JAPYyr APYry co ckopocrsiMu 10 m/c u 2 m/c
COOTBETCTREHHO. C KAKOH CKOPOCTbIO OHM Oy1yT Np0JI0/DKATE ABIKEHHE [IPH aDCOIOTHO
Hey[npyrom yaape?

Omnpenenute cKOPOCTH KOCMUHUECKOT0 KOpadid, ABIKYILCIOCA MO Ayre OpOHTHL, ylaleHHO Ha
220kM ot nosepxuoctH 3emiu (Papuyc 3emnu 6400kM, macca 3emau 6-1024 kr)

Teno OporreHo BePTHKATBIO BREPX CO CKOpocThi0 L0 M/c. Ha kakoil BeICOTC €ro HOTeHIHAaTbHASL
JHEPTUs paBHA KUHETHUECKOH?

KourpoanHas patora «3aKoHbBI COXPAHEHHS YHEPTHH H HMIY.ILCA»
Cruasiuk nepeaeuraeT darpoM mioT Ha 7 M, npunarast cuiy 230 I Kakyio paboty cosepiract
CIUTABILIHK, €C/TH YTOJI MEJKAY HAMPaBIEHHEM CHIIBL H HATIPABNEHUEM NepemenieHnemM 4507

Ha kako# BbicoTe moTeHMalbliasg dueprus rpysza Mmaccoi 2 1 pasna 10 k/x?

[TogbeMHbI# KpaH ¢ ABUraTelcM MOIDHOCTLIO 10 KB 32 94 ¢ nogHuMaeT 5 T nccka Ha BLICOTY 15
M. [Kakos KI/ moawemuoro kpaua?

Jlea mapuka maccamu 200r v 100r ABMKYTCS HA BCTPEUY JAPYL JIPYLY €O CKOPOCTIMH 4 M/C H
3 m/c cooTBercrBerHO. Kakona CKOpOCTE MAPHKOB MOCIIC B3AUMOICHCTBHA, CCNH yaap Heynpyrui?



Teno maccoit 3 kr cBODOAHO [13TAET € BHICOTHL 5 M. HalgHTE MOTEHIMANBHYIO U KHHCTHYCCKY IO
SHEPrHIO TEO Ha PacCcTOSHUH 2M OT MOBEPXHOCTH 3CMITH.

KouTpoabuasn padora «MexaHHICCKHC KOJICOAHHA H 3BYK»

I'py3, mOBCIIEHHBIH 1A OpY)KHHE, 32 | MuI copepuini 300 kosedanuit. HeMy paBHBI yacToTa H
nepuoa Konebauui rpysa? :

B okeanc anuna okl qocturaer 300 M, a nepro konedanuit 15 c. Onpenenure ckopocThb
pacrpocTpaHeHUs TAKOH BOJIHBL.

Onpegenute neproa KoaebaHuil rpy3a Ha OPYXKHIIC, O Macca rpy3a 100 r, a xecTKoCcTh
npyxuue! 10 H/m.

Yenoek, crodiuit Ha Oepery Mopsi, OIpeAIIMIL, YTO PACCTOAHHE MEXY CIICIYIOUHMH JIPYT 34
ApyroM rpedHaMu pasuo 12 M. KpoMe Toro, oH noscuuTall, 4yto 3a 75 ¢ MHMO Hero nponuio 16
BOJIHOBBIX rpedHel. Onpeienyre cKOpocTh paclpocTpaHEHUS BOTHEIL

Kako#l KHpOUY - MOpHCTHIA UITH OOBIKHOBEHHBIH — 0OecneqHBaeT NyUHIyK 3RYKOH3ONALIHI0?
[Toucmy?

KonTpoisHas padoTa «JIEeKTPOMATHHTHOE TO/E»
[Tosp3ysiCh PHCYHKOM, OIIHIIKTE CIOBAMH, KYJA JAeHCTBYET MArHUTHAS CHJIA Ha IIPOBOHHK C
TOKOM.

Kakast JiuHa 1poBo/IHKHKA, €CIIH B MATHHTHOE T10J1e ¢ HHAYKIHeH 0,25 171 Ha Hero aelcTByCT
MarHuTHag cuna 2H, a cuiia toka B mpoBoOIiMKe SA

Mcrmonb3ys rpaduk, oipe/leiiTh aMILUTHTYY TOKA, ero [epruo/l H 9acToTy.
Paauoctanuus pabdotaer Ha yactote 106 MI'u. Ha#itu Anuity H3nyHaeMoii BOTHbI

PaguocurHan focTUr mpuéMInoit auTeHHLI 32 6x10 — 6 ¢. Ha kakoM pacCTOSIHHH OT HepeJaTdHuKa
ObLIa PUEMHASA aHTEHHA?

B anpc aroma cepedpa 107 yactun. Bokpyr siapa obparaerest 47 oyektpoHoB. CKOJIBKO B AApe
ITOI'C ATOMA HEHTPOHOB U IPOTOHOR?

Kakyo MUHUMaTbHYIO padoTy HA/I0 COBEPLUINTH, Tro0bl «pacTallUThy 1Apo Kaubiud 20Ca40 Ha
OT/JCHBHDIE IPOTOHLI M HCHTPOIILI?

Kakue upeumymectsa UMecT My3LIPLKOBasA KaMcpa [0 CPaBHCHUIC ¢ KaMepoil Bunscona?

Slapa cOCTOST TONBKO U3 [IPOTOHOB W HEHTPOHOB. B sajpe HeT HUKAKUX J(PYruX yacTul. Oanako
[pH pajuoaKkTHBLOM J-pacnaje W3 sjpa aroMa BeuieTaeT iekTpoll. OTkyaa ou depercs?

Hanumurte gepocTaonne 0003HaYCHHs B CIACIYIOWMX sUIepubiX peakuuax: a) 7+ I 1 — 11Na22
+ 2He4 ; 0) 13A127+y — 12Mg26 + 7
IlpoMeskyToqHas aTTecTauusi- HTOFOBASI KOHTPOJBLHAS padora

ABTOMOOHIL TPOMACTCs C MECTA H JBHMKETCS C BO3PACTAIOIICH CKOPOCTLIO MpsiMonuHelino. Kakoe
HAMIPABNEIHE HMEET BEKTOP YCKOpeHusa?



A. yckopeuue pastio 0

B. IpOTHB HampaBieHHs ABMIKCHUS agToMODHJIs
B. ycKopeHHe He HMCCT HAMPaBICHHS

[. 0 HANPABJIEHHIO JBHKEHHS aBTOMOOH 15

Teno aABMmKETCS PABHOMEPHO 1O OKPYHKHOCTH. Kak H3MeHHTCs ero MeHTPOCTPEMHTEIBHOE
YCKOPEHHE NIPH YBCIIMYEHHH CKOPOCTH PABHOMEPHOIO ABHKEHHA B 2 paza U YMEHBIIEHHH pajinyca
OKpyXHOCTH B 4 paza?

A. YBEJIHYHTCA B 2 paza

b. yeemuuutea B 16 pas

B. He U3MeHHTCH

I". ymcubinuTes B 8 paz

Enunuied H3MepeHnus Kakoi pU3HYECKOM BEIIHYHHbBI ABIIETCH HBEOTOH?
A. cHIBI '

b. Maccel

B. paGoTel

[". oHepruu

Teno ABMKETCA NPAMOTUHENHO ¢ MOCTOAHHOM CKOpOCThIO. Kakoe yTBep:KacHHE O
PaBHONEHCTRYIOILEH BCeX IPUIIOKEHHBIX K HEMY CHJI PABHIIBHO?

A. He paBHa (), IOCTOsIHHA [10 MOJIYJTIO H HAPABIEHHIO

b. He paBHa 0, mocTosINa Mo MOJYJIK, HO HE [1Q HAIIPABJIEHHIO

B. ne papna 0, mocrosHHA M0 HANPABRNEHHUK), HO HE [T0 MOAYJIIO

['. pagna 0

[Ton nedicteuem cunpt 100 H Teno apmkeres ¢ yekopeuuem 25 m/c?. Kakosa macca tena?
A. 2 KD

b. 4 kr

B. 0.5 kr

[". 40 kr

Teno maccoit m aBHXETCA €O CKOPOCTBIO V. KakoB HMITyIbe Tena?
A, mV?3/2

b. mV

B. mV/2

[ 2mV

Kak naseiBaetcs fBHMEHHE, IPH KOTOPOM TPAEKTOPHS JBUEHUS TeJla [IOBTOPAETCA HCpes
0JIHHAKOBBIC POMEKYTKH BpeMeHH?

A IOCTYHATENBHO

b. paBHOMeplioe

B. cBoboaHoe maneqie

['. MmexaHu4ecKHC KONMmecOalHs

KakoBa NpUMEpPHO CKOPOCTL PACIIPOCTPAHCHHA 3BYKOBLIX BOJIH B BO3AyXe?
A 30 Mm/c

b. 300 M/c

B. 3000 m/c

. 300 000 000 M/c

[lo nosepxHOCTH BOJLI pacpocTpaHseTes Bosia. Paccrosanue Mexgy OyunmKalimmmMy

(8]
ol



«ropOboOM» H «BOAAHHONY 2 M, MeNULY ABYMS OiibkaiiuMuy «ropbaMu» 4 M, MEeXIY ABYMS
OnmKaHInUMK «BliaJnHaMu» 4 M. Kakosa JTIHHa BOAHLI?

A 2M

b.4M

B.6m

I8 M

J. 10 ™

Kak Ha3pIBaeTCs ABNeHUE BOZHHKHOBCHH A JJIEKTPHUYSCKOIO TOKA B 3aMKHYTOM KOHTYpPE IMpH
H3IMEHCHHH MardHTHOro MoToKa Yepe3 KOHTyp?

A. gBJICHHE HAMATHUYHBAHHA

. cuna Amirepa

B. cuna Jlopcuua

[". snekTpoMarHUTHAA HHAYKIUA

YeMy paBHa MarHHTHAS! HHJIYKIHS OIIOPOJHOIO MAarHHTHOLO IIOJIS, €CJIM Ha IPOBOJAHHUK,
PaCIIOIOKEHIDIN MEPIEHAUKYIIPHO BEKTOPY HHIAYKIHH, ¢ TOKOM 10 A u anuHOoi 40 cM aeficTryer
cuia 8§ H?

A, 0,2Tn

b.2Tn

B.20Tn

1. 200 Tn

KTo npe/utoxui mianetapuyio MoaeIb CTPoeHNS aToMa?
A. ToMmcoH

b. Pezepdopa

B. bekkepens

I". AMmep

ABTOMOOHIIL ABHIaJICH ¢O CKOPOCTRIO 10 M/C, 3aTeM BRIK/IKOUNI JIBUTATENDB W a4l TOPMOIKEHHE C
yeckopenneM 2 mM/c Kakoit nyTe npoiiaeH aBTOMOOHIEM 3a 7 ¢ C MOMEHTA HaYalla TOPMOWECHHA
YesroreK Maccoi 7() KT MPBICHYIT ¢ Oepera B HEMO B XHYKY JTOJIKY Ha BOJIC CO CKOPOCThIO 6 M/c. C
KAaKO#M CKOPOCTBIO CTAHET JIBUrAThCA MO BOJAE JIOJIKA BMECTE C HEJIOBEKOM B IIEPBBIH MOMET MOCIIE
MpPBLKKA YeJIoBeKa, eclii Macca JIOAKH 35 Kr?

BEIYHCTW TS JUIHHY N1EKTPOMArHUTHOH BOJHEI ¢ yacToTo# 102

COI'JIACOBAHO:

[IpoTokon 3acenanun
MesxxdrakyneTeTekof Kadenpol
00WeodpaAORATEILHBIX AUCUNIETHA
oT 28 aerycta 2025 1.

Ne 1/25-26

3as. kadeapoi A, UlepGarora/

COCTTACOBAHO: oormaannailo:

3aB. METOIAMYECKHM KabuIeTom yuednoi pabote

M. lanyiuko/ KO, Tenpunal



