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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTENIbHON MPOTrpaMMbl, MPECTABICHHBIX
B ®I'OC 000, a Takxe ¢ yuéToMm QeaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcd. B mnporpamme mno (u3uke  y4UTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMPEJAMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATEIbHOCTh
W3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, IMOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAaHMsI, TO €CTh CII0C00Aa MOY4YEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YriIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKTepU3yrIUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OLIEHMWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIEAOBAHNUS;

WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKK HaA YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn MunucrepcrBa npocsemienust Poccutickoii @enepanuu (IpoToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enmn n3ydyennst pu3uKky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE HWHTEpPECa U CTPEMJICHHsI OOYYAIOIIUXCS K HAYYHOMY H3YUYCHHIO
MPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yiabTaTa U3YYCHUS OCHOB
CTpOEHUS MaTepUu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHMH TPHUMEHATH (U3UUECKUE 3HAHWA U HAyYHBIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpoBaHUE TPEACTABICHUA O poiM (PU3MKU JJIs1 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  AESATENbHOCTU, CBA3AHHOM C (PU3MKOHN, TMOJArOoTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

dbopMHpoBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHUIO (U3uKu Ha
yrIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieii oOydeHus Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUTOBBIX, JIEKTPOMAarHUTHBIX U KBAaHTOBBIX SIBJICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIM3UPOBATh U OOBSCHSIThH (PM3UYECKUE SIBJICHUS Ha
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUsI W UCHOJB30BaHUS (PU3MUYECKUX MOJENel, BKIIOYas TBOPYECKUE H
MPAKTUKO-OPUEHTUPOBAHHEIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHEIC
CIIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W MIPOBOJUTH OMBITHI, SIKCIIEPUMEHTAIBHBIC
WCCJICIOBAHMUSI, AHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIEJIaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIPETAlUs 1
KPUTHUYECKOE OLIEHWBaHWE NH(POPMAIIH;

3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



Ha wsyuenue ¢usuku (yrnyOn€HHBIM YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmero o6pazoBanus orBomutcs 340 gacoB: B 7 kiacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SIBiIeHus NpUpoabl (3JIEMEHTHI COJAEpKaHUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DuU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NyecKux BETUYHH.
N3mepenne @uanueckux BenuduH. OTanoHbl. dusmyeckue npudopsl. lLleHa
nenenusi. [lorpemnocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpyIoBaHuEeM. MexayHapoaHas cuctema eauHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcrecTBeHHO-HAy4HBId METOJ] TO3HAHMS: HAOJIIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, SKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue Gu3NUecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

Mexanuueckue, TEIUIOBBIE, JJICKTPUYECKHE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS.

®duznueckre TpUOOPH U TPOIEAypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
U (GPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue 1eHbl ASJICHUS KAl U3MEPUTEIHHOTO Tpudopa.

N3mepenue pacCTOsIHUN.

N3mepenue momaau v 00bEMa. MeTo 1 majaeTKu.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

[IpoBenenne wuccaeqoOBaHUsSL IO MPOBEPKE THUIOTE3bl: JAIBHOCTH IMOJETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemecTBa: aTOMbI U MOJIEKYJbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne dacTtul, BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepatypoil. bpoyHoBckoe aBmxenue. [uddysus. BzaunmopeiictBue dactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTENM W TBEPIBIX
(kpuctamnuyeckux) Tesl. B3auMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHBIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHmid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTaJIKUBAaHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHUEeM PoTorpaduii).

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHne U B3aUMOAEMCTBHE TeJl.

Mexannyeckoe nBwxkenue. Ilyte u nepememienue. PaBHOMepHOE u
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Tten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOmue
MOHATUST 00 OTHOCHUTENBbHOCTH JABWXKeHUs. CIOXKEHHE CKOPOCTeH i Ted,
JBIOKYIIUXCS MMApalIebHO.

SlBnenne unHepuuM. 3aKOH HMHEPUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHs Teil. Macca Kak Mepa HWHEPTHOCTH Telia B
MOCTyHaTeIbHOM JBWXEHUU. I[lnoTHocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJJMYECTBOM MOJIEKYJ B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CWiibl ¢ TOMOUIBIO AUHAMOMETpA. SIBICHHE TATOTEHHUS W CHUIa
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONIbXKEHUST U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBIKEHHUS Tela.

N3mMepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmronenue siBfieHust HHEPIIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopnsie padomul u onvimel.



OnpeneneHne CKOPOCTH PABHOMEPHOI'O JBHKEHHUS (IIApUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, EMOHCTPHUPYIONINE 3aBHCHUMOCTh pacTshkeHHs (medopmarun)
MPY>KUHBI OT MIPUIIOKEHHOMW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHus. CnocoObl yMEHbBIIEHUS U YBEJIMYEHUS JABJICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JIaBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHUs] TBEPABIMU TEIAMU, KUIAKOCTSIMU U TrazaMu. 3akoH [lackais.
[THeBMaTHYECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  INIYyOMHBI  TOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyael. [ 'uapaBiaudeckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJIEHUN B COBPEMEHHBIX TEXHOJOTHSAX.
Y CTpOoiCTBO BOAOIIPOBOAA.

Atmocdhepa 3emin u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHOM o0onouku 3emud. OnbiT Toppuueu. M3mepeHue atrmocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepPHOTO TaBJICHMUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cwiia. 3akoH Apxumena. Y cioBUE BOSHUKHOBEHUS BHITATKUBAIOIEH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Jemoncmpayuu.

3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBienne nercTBrs aTMoCchEpHOTO JaBJICHHUS.

Cudon.

3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJla U TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus Tell: IUIABAHME WM MOTPYXKEHUE TEJ B 3aBUCHUMOCTU OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnsie padomul u onsimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH Ha TEJO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgeua S. PabGora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MexaHn3M. MomeHT cuibl. PaBHoBecue peryara. [IpaBumo
MOMeHTOB. [IpuMmeHeHHe TMpaBwia paBHOBECHUS pblyara K OJOKY. «30510TO€
npaBuio» mexanuku. KITJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas oHeprusi. KuHeTmueckas ©W TOTEHIMAIbHAs DSHEPTHUs.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MJIIOCKOCTH.

W3yuyenune npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXPaHEHUSI MEXAHUYECKON SHEPTHH.

8 KUIACC

Pa3znen 6. TensioBble siBJIeHHS.

OCHOBHBIEC TIOJOXXEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenn TBEPIOro, >KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrny MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEH W TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHMHETUYECKOU Teopuu. [I0BEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KAMWLUIAPHbBIC
ABJICHHs. TeIJIOBOE pacUIMpEeHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ras3a OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBs3b TeMHEpPaTypbl CO CPEAHEH KUHETHYECKOM SHEPTUEH
TEIUIOBOTO JIBM)KEHUS YacTHUll. TeMnepaTypHbIE IIKAJIbI.

Buytpennss sHeprus. CnocoObl HW3MEHEHHMs BHYTPEHHEH SHEpIHUu:
TerIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, M3JIydeHHe. Bupl Teronepenayn B NpUpoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BelecTBa. TemaooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbBHAS TEIJIOTA
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenue. Kunenue. Y nenpHas
TEIIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpPATypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HacbIlleHHBI W HEHACHIICHHBIM Tap. BiaxHOCTH
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple ABUTATEId W 3alIMTA OKPYXKArOIIEH cpeapl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBAEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS W
KaMWUISIPHBIX SIBIICHUU.

HabmroieHue TenaoBoro paciimpeHus Ted.

M3meHeHne paBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIU
OXJIQXKJECHUU.

[IpaBuiia u3MepeHus TEMIIEPATYPBI.

Bunae! Tenonepenayu.

OxJak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



HaOnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIEpaTyphl IPU TUIaBJICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO TPUTSHKCHHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl IpPU TMOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OnpIThl MO HaAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUIKOCTEH H
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUs BO3yXa B Oa/UIOHE MINPHULIA.

HccnenoBanre 3aBUCHMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TEeMIEPaTypPHI.

[IpoBepka rumoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUs BHYTPEHHEW SHEpruM Tejla B  Ppe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanrie sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HproToHa-Puxmana).

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH Kymona.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siiekTpudeckoro nosisd. IlpuHomn
CYNEPHO3UIIUN HIEKTPUUECKUX TI0JIEH (Ha KAaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuina Toka. DNEKTPUUECKOe HanpsHDKEeHUe. AMIIEpMETp
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONMpPOTUBIIEHHE MPOBOJHUKA. Y IEJIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka nenu. [locnenoBarenbHoe U
napajuiebHOE CoeIMHEeHHE TPOBOAHUKOB. DJIC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3IEKTpHUECKUX
nerneii. Heauaennsie 3j1eMEHTEI.

PaGota ¥ MOIIHOCTH DJEKTpPUYECKOTOo ToKa. 3akoH Jlxoynsa-JleHua.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHOoe Toje€ 3JIEKTpUdYeckoro Ttoka. OnbeiT  Awmrmepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK C TOKOM. Cuna Awmrmepa W oOmpeleineHue €€ HampaBJICHUs.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
pOoOIeMBbI SHEPTETUKHU. TOTITMBHBIE JIEMEHTHI M SJIEKTPOMOOUITH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopenupoBaHue CWIOBBIX JIMHUM 3JIEKTPUYECKOTO TIOJISI C IMOMOLIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIAEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

N3mMepeHue Cuitbl TOKa aMIIepMETPOM.

N3Mepenune 35eKTpUYECKOTO HAPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COIpOTUBIICHUH.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopenupoBaHne HEBO3MOKHOCTH Pa3JAEIEHNUs ITOJI0COB MAarHUTA.

MopaenpoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBrE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSHHOIO TOKA.

OmneiTel @apajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 10 HAOMIOACHHUIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUA —DJIEKTPUYECKOTO IO HA TMPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTIBITAHUE AIEKTPUUECKOM 1ETH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnbITL, TEMOHCTPUPYIOLIME 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHUS U MaTepHaa.

OmnpeneneHue y1eapHOr0 CONMPOTUBICHUS IPOBOIHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUM TpU  MOCIEI0BAaTEIHLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CUJIBl TOKAa MpPH MAapauieIbHOM COEIWHEHUHN
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeINoIHEHUS 3aKoHa OMa J1J1s1 TTOJTHOM LIEeTIH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJIUBaHMS WIM HOJYIPOBOJIHUKOBOIO AHO/IA).

Omnpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSTHHBIX MarHUTOB TIPU X OObEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelcTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUsS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEUHUKA B KaTYIIKE.

N3ydeHne neicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl AJIEKTPOIBUTATES.

N3mepenne KII/I anextpoaBuraTeabHON yCTaHOBKH.

OnbpITEl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIWU:
MCCIIEIOBAHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPHAIIBHOM TOYKH, NIEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBMKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsAst 1 MTHOBEHHAsI CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOIMHEWMHOE NBWKEHHUE. Y CKOPEHHE
cBoOoaHorO naaenus. OnsiTel ["anumies.

['padrueckas mHTEpHIpETaAllv YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
IIEPEMEILICHHS IS IPSAMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOT0 MO/l YTIOM K TOPU30HTY.

JIBUKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
U 4acToTa oOpalleHusl IpU paBHOMEPHOM JIBH)KEHUU O OKPYKHOCTH. CKOPOCTh U
YCKOPEHHUE IPU JBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunsl. PaBHOAEHCTBYIOIAs cra.

[IepBsiii 3ak0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbXEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBr>KEHME TEN MO OKPYKHOCTH NOJ IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
amnmapatbl, CyJa Ha TM[OJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIISX. [[BrKeHHe 1oe3/1a Ha MAarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BM)KEHWE TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie TuiaHer BOkpyr Comuuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTh M MEpErpy3KH.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tenma. W3menenune wumnynbca. KMmnoynse cuibl.  Yropyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TsDKECTH, YNPYTrOCTH,
Tperust. CBsa3b dHEpruu u padbotel. [loTeHmanbpHas sHEprus Teia, NOJHATOTO Hal
MMOBEPXHOCTHIO 3eMiin. [loTeHIIManbHas SHEprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHWYECKOU JHEPTUH.



Jlemoncmpayuu.

HaOnronenne MeXaHUYeCKOTO JBM)KEHUSI Tella OTHOCHUTEIIBHO Pa3HbIX TeJ
OTCYETA.

CpaBHeHUE MyTed M TPAcKTOPUW JBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKopoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKECHMUSL.

HccnenoBanrie Npru3HaKkoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBM>XeHHsS Tella 0 OKPY>KHOCTH.

HabGnronenne MexaHUYEeCKUX SIBIICHUM, MPOUCXOJSIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUUABHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIUIIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U JEUCTBYIOIIEH HA HETO CUJIBL.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEJL.

N3meHeHue Beca Tela Mpyu YCKOPEHHOM JBUKCHUH.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COIFOTHO HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHne NMITyJIbCa IPH YIIPYTrOM B3aUMOJICHCTBUU.

HaOmnronenue peakTUBHOTO JBUKECHUSL.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHue SHEepPruu NPy ABUKEHUU TeJla MO AEHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JalbHEUIIEro pPaBHOMEPHOIO
JIBIDKCHUS IApUKA WIIN TEJICKKH.

Onpenenenne CpeaHEH CKOPOCTH CKOJIBKEHHSI OpycKa WM JIBHDKCHHS
IapyKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tela MpU PABHOYCKOPEHHOM JBHXKCHUHU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHW 0€3 HauaIbHOU
CKOPOCTH IyTH OTHOCSTCS KaK PsiJi HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

WccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIbI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MIPYKUHE, OT
cTerneHu aeopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
UCIIOJIb30BaHUEM HEMOJIBUYKHOTO U MTOABUXKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHMl: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konebanus. Pesonanc.

MaremaTnyecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpoponbHBIE W TomepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3zByk u ynbTpasByk. Hcmnosib3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaOmronenne konebanuii Tel mod OEHCTBUEM CHIBI TSKECTH W CUJIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUHM U pe30HaHCa.

PacnipocTpanenue nmpo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHuun u 1uppakiiui BOJIH Ha TOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomel u onvimel.

OmnpeneneHue 4acTOThI U MEpUoJia KojJeOaHU MaTEMaTUUeCKOTO MasiTHUKA.

OmnpeneneHre 4acToThl U MEpUoaa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHUM Tpy3a Ha HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TNepuoja KojaeOaHuil rpysa, MOJBEIIEHHOIO K
JIEHTE, OT MacChl Tpy3a.

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.



Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsI3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne onpITOB O HAOIOIEHUIO HHTEPp(PEPEHIINHN U TUPPAKIIIHN CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas oNnTuKa. VCTOYHHMKHM CBeTa.
[IpsmonuueliHOe pacnpocTpaHeHue cBera. 3JarmeHus Connuna u o JlyHBL
Otpaxxenne cBera. Ilnockoe 3epkaiio. 3akoH oTpaxkeHus cBera. IlocTpoeHue
M300pakeHUi, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akoH npesomiieHus cBeta. [lomHoe oTpaxeHue cBera.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBSI3b.

JIunza, xonm mnyuern B nuH3e. Popmyna TOHKOM JMH3BL IlocTpoenue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh M 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CHEKTpabHBIX LBETOB. J(Hcnepcus cBeTa.

Hemoncmpayuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tomy4yenune n300paxxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xon nyuyer B coOUparoleit JIMH3e.

XO0J ny4yelr B pacCeUBaIOIIEH JIMH3E.

[Tomyuenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEIECKOIIA.

Monenb riasa.



Pa3noxenue 06eoro cBera B CIEKTP.

[Tomyuenue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCUMOCTH YIVIA OTPaXXEHUST CBETOBOIO Jydya OT YyIJa
MaJICHUS.

W3yyeHue CBOMCTB N300pAKEHUS B INIOCKOM 3€pKalie.

HccenenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJla MaJeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHui ¢ TOMOILIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenre (POKyCHOro pacCTOSIHMSL M ONTHYECKON CHIIbI coOuparomien
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl 10 BOCHPUATHIO 1LIBETa MPEIMETOB NpU UX HAOIIOJCHUH uepe3
I[BETOBBIE (DPUIIBTPBHI.

Pasznea 12. KBaHTOBBIC SIBJICHUS.

OmneiTel Pe3epdopna v minanerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u noriomeHre cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- 1 raMmma-uziaydeHus. CTpoeHre aTOMHOTO
anpa. HyxioHnas wmoxaens aromHoro sapa. HM3zoromsl.  PaguoakTuBHBIE
npespanieHus. llepuon monypacnaga atoMHbIx siaep. JercTBue pagunoakTUBHBIX
U3JTy4eHHUI Ha )KUBbIE OPraHU3MBbI. 3aIUTa OT PAAMOAKTUBHOTO U3ITyUEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W 3HEpruu. Peakuuu cHHTE3a U
nenenust suaep. Mcrounumkm sHeprum ConHua u 3BE3A. SlaepHas sHepreruka.
DKOJIOTHYECKHE MPOOJIEMbI SIAEPHON SHEPTETUKH.

Jemoncmpayuu.

CreKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrHeKTpbl pa3IM4YHbIX Fa30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYEHUH.

Peructpanus u3nydeHus NpUpOIHbIX MUHEPAJIOB U MPOITYKTOB.

Jlabopamopusie pabomel u onvimel.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPIUU YACTHULIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYSIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
u  0000IEeHWS TPEIMETHOTO  COACP)KAaHWSA W OMNbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pU3MKU yriayOiaEHHOTO YPOBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (HU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JanbHelIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OPEIMETHBIX M  METalpeJIMETHBIX pe3yJlbTaToB o00y4yeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HAa OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIIOTE3, MTOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAINA3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

[IpeanoututenbHO (HOpMOM OCBOEHUS MOAYJsSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeIioB;

BBITIOJTHEHUE JTA0OPATOPHBIX pabOT U OMBITOB (BKJIOYasi padOTHI U ONBITHI U3
NEepeyHel K pas3fenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIEPUMEHTAILHON YCTaHOBKHU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl MO €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ TPYNIOBBIMU WM UHAUBUAYATLHBIMU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3a/aHds Pa3sHOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBITOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1O (u3uMKe, a Takke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HANPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMUpOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBbIX
U 3THUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKON HAyKW: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHUE IICHHOCTH (U3NUECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJbTYPHI,

OpUEHTAalUsl B JCATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

e S)popmuposanun Kynomypot 300p06ba U IMOUUOHAILHOZ0 O1AZONONYUUA:

OCO3HAHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH TIpaBWiI O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIKa pediaeKkcun, TMPU3HAHKE CBOETO TpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHHM MPaKTUYECKUX 3aj7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJIECHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUI;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JaCTH OKpy)Karomieil cpefpl, IUIAHUPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOYHBIX MOCJIEICTBUM JJIsl OKPYKAIOIIEH Cpeibl;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K uUBMEHANOUWUMCA YC108UAM COUUANBHOU U RPUPOOHOT
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

MOBBLIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHUM, YMEHHH (DOpPMYyIHpPOBATH
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTpEMJICHHE aHATM3UPOBATH U BBISBISATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUA HAa OKPYXAIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesynbraTe OCBOEHHS NpOrpamMMbl MO (PHU3MKE HA YPOBHE OCHOBHOTO
oOmiero oopazoBanus y o0dyyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

IMo3HaBaTebHbIE YHHBEPCAJTIbHbIE YUeOHbIE eliCTBUS
ba3oBble 1ornueckue aAeiicTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH  OOBEKTOB
(ssBNIEHMI ), KJTaCCU(PULIMPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B PacCMaTPUBAEMBIX (akTax,
JTAHHBIX U HAOJIIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBICHUSM;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBA3M TP H3YYCHHH (PUIUIECKUX
SBJICHMA M TIPOIIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh Croco0 pemieHus: yueOHol (u3mueckon 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHNUS;

POBOJANUTH MO CAMOCTOSITENIFHO COCTaBICHHOMY IUTAHY OIBIT, HECIOXKHBIN
(bu3nyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3UUECKOTO SBICHMUS;

OLIEHMBATh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMALIHIO, TOTYUYEHHYIO
B XOJI€ MCCIICIOBAHUS WA SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOKHOE JlajbHeIIee pa3BuTue GU3NYECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX PA3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pa6ora ¢ undpopmaumeii:

MPUMEHSTh PA3JTUYHBIE METOJbI, HHCTPYMEHTBI M 3alPOCHl MPU TIOUCKE H
oTOope UH(pOPMAIIUU UITU JAHHBIX C yUETOM MPEIJIOKEHHON yaeOHOM (hHU3UIeCKOi
3a/1auu;

aHaAIIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAIHIO
pa3IMYHBIX BUAOB U (OPM MIPECTABICHHUS,

OIICHMBATh HANEKHOCTh HH(POPMANMM TIO KPUTEPHSIM, MPEIIOKECHHBIM
YUUTEJIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TMpEACTaBICHUS
uHPOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 ©X KOMOMHAIUSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOTro MmaTepuala, pe3yJbTaTOB JIA0OPATOPHBIX
paboT U MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh UJEW, HAIEJICHHbIE Ha pelIeHHe 3aJaud W MOoAJep KaHHe
0J1aroKeIaTeILHOCTH OOIICHUS,

COIIOCTABJIATh CBOM CYXKJIEHHUS C CYKICHUSIMH JIPYTMX YYaCTHUKOB AMAJIOra,
OoOHapyXMBaTh pa3IM4Me U CXOACTBO NO3UIIMIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: pACHpeNeNaTh pPOJIH, OOCYXJIaTh NPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBIICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMH YJCHAMHU
KOMaH/1bl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOMMHA MPOIYKT IO KPUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NUYECKON 3adaud WK
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu M TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHKEHUS  (HEIOCTIXKCHHS)  PE3yJIbTaToOB
NeSATeILHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJI BBITIOJIHCHHS
(GU3MYECKOro HCCIEAOBaHUS WIIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUH, YCTAHOBIICHHBIX OIIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJ€ CIopa WIH ITUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MIPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO JAPYTOro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0ydeHus ¢ 7 Kiacce npeIMeTHbIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NYECKUE W XUMHUYECKHUE SBIICHUS, HAOI0IeHNE,
DKCIIEPUMEHT, MOJIeb, THUIOTE3a, CAWHMIBI (U3UYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemecTBa (TBEPIOE, XKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPaeKTOpHsl, PaBHOJCHCTBYIOWIAsE CUJ, AedopmManus (ympyras, IulacTHUeckas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuvarh sBieHus (Auddy3ns, TEIIOBOE IBMKCHHE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJl C 3AKPEIJIEHHOW OCBhIO BpAIllCHHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KHAKOCTSIMU W Ta3amH, aTMoc(epHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh  NPOSBICHHE  HM3YUYCHHBIX  (U3UYECKUX  SIBJICHUH B
OKpY’KarolieM Mupe (B TOM 4Yucie (pU3nuecKkue sIBICHUSI B MPHUPOJE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTH, TPEHUS, YIPYTOCTH B MPUPOJAE U TEXHUKE, BIUSIHUE aTMOC(EpPHOTO
JIABJICHUSI Ha >KMBOW OpPraHW3M, IUIaBaHHUE PbHIO, pblYard B TeJie YEJIOBEKa), MpHU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIIECCTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOIb3YS
busznueckue BenUUMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpPEMsl, IIyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CHJIA TSDKECTH, BEC Teja, Cujia TPEHWUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckass padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJIbl, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKasl ¥ TIOTCHI[MAIbHAs DHEPTHUs), IPU
OMMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOJIB3YEMBIX BEIIMYUH,
uxX O0OO3HAUCHUS W EIUHUIEI (U3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEJIUYUHY C IPYTUMHU BEJIMYMHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (UBUYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUs Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBWIO paBHOBECUS phiuara (0J0Ka), «30JI0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHMYECKOW HSHEepPruu, NpH STOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IPU STOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA



O00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3nYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOylOIMe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOMPATH aJE€KBATHYIO
($u3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIEMOYKY pacCyXKJIEHUH C ONOpOod Ha M3yYEHHbIE CBOWCTBA
(Gu3nyeCKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemars pacuéTHble 3aAauu (B 2—3 NEHCTBUS) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKy, BIOUWpas aIeKBaTHYIO (PU3HYECKYIO MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB
1 GOpMyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHUE 3a/layM, BBIABIATH HEIAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, MHCIOJIb30BATh
CTIPaBOYHBIE JaHHBIC, MMPOBOJUTH MATEMaTHYECKUE MPEOOpPa3OBaHUS U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKONW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYMHBI, MOJYYCHHOW MpPH pPEUICHUH
3a]auH;

pacrno3HaBaThb MpPOOJEMBI, KOTOpbIE MOXKHO PpEUIMTh MpPU MOMOULIH
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOUHBIM CIIOCOO pEIICHHS, B
ONMCAaHWU  UCCICIOBAHMS  pPAclo3HABaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GPU3UYECKUX SIBICHUN WK (QU3MIECKUX
cBOMCTB Ten (nuddy3us, TEIIOBOE PACIIMPEHUE Ta30B, SBJICHHUE HWHEPIUU,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJ, Mepenavya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, IEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATh MPEANONOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJI0IEeHUH, CAMOCTOATENFHO COOUPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYIUPOBATH BHIBOIbI;

NPOBOANTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Tena, Chiia, TeMIeparypa,
IUIOTHOCTh JKUIKOCTH M TBEPIOTO TeNa, CUJa TPEHHsI CKOJIbKEHUS, HaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOIIash Ha MOTPYXKEHHOE B >KHUJKOCTh
TEI0, KOAI(PPUIMEHT TOJIE3HOrO0  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX NPUOOPOB, OOOCHOBBIBATH BBIOOP
METOJla M3MEpeHUs, (PUKCUPOBATh IMOKa3aHUs NPUOOPOB, HAXOAUTH 3HAUYCHUE
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢uznyecKkux BETUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCHUMOCTH CHUJIbI
TPEHUsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYTrOCTH OT YJUIMHEHHUS
IPYKUHBI, BBITAJKUBAIONIECH CHIIBI OT 00BbEMa MOrpYyXKEHHON 4YacTU Tejla U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIEIOBAHUE, CaMOCTOSATEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISTh MOJTYYCHHBIE 3aBUCUMOCTH (DPM3MUECKUX BEIUYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JedaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMSI;

coONI0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPHUHIIUIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOIMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloIIMecss COCylbl, OapoMeTp, phblyar,
MOJIBUYKHBIA M HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OmUcaHus (B TOM
quclie: TOJUIMITHUKH, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp), HUCHOJb3ysl 3HaHUA O
CBOMCTBaX (U3UYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BAaTh CXEMBl M CXEMAaTUYHBbIE PHUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKUX TPOLECCOB IpHU
pelieHny Y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MPHU OOpalllEeHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUSI 3J0POBbsI U COOJIIOJEHUS HOPM JKOJIOTUYECKOTO TOBEACHUS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAINU (PU3UUECKOTO CONECPHKAHUS B
WHuTepHeTe, caMOCTOSTENbHO (HOPMYNIHpYs IOMCKOBBIM 3alpoc, HAa OCHOBE
UMEIOUINXCA 3HAHUM M TMYyTEM CpPAaBHEHHUS pPAa3jIMYHBIX HCTOYHUKOB BBLICIATH
uHpOpMAIIMIO, KOTOpas SBJISIETCS MPOTUBOPEYMBOM WM  MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECypChl CETU
WuTepuer, BnaneTs npuéMaMyd KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMauu (U3NYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJMYHO JeNlaTh KpaTKHWE COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB WM y4eOHBIX
UCCIICOBAHUM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBI MOHATUHWHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINECH;

OpU BBIIOJHEHUH YYEOHBIX IIPOEKTOB U UCCIEJOBAaHUM pacHpeneniTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C IMOCTABJICHHBIMU 33Jla4yaMU, CIECAUTH 32
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYIIBL, BBICTPAMBATh KOMMYHUKATHBHOE B3aWMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K koHly oOyueHus ¢ 8 knacce npelIMETHbIE pPe3yJbTaThl Ha YriyOJIEeHHOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUarOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSA BEIIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIe Tena, HACBIIIEHHBI W HEHACBIIIEHHBIA Map, CHOCOObI M3MEHEHUS
BHYTPEHHEW DJHEPIrUM, DJJIEMEHTAPHBIA JJIECKTPUYECKUM 3apsiji, IPOBOJHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN IIOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNpPU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/a4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIUIOBOE pACIIMpPEHHUE (CHKATHUE), TEMIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBAaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAIUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Terionepeaayu (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3TyYEHHUE), TETIOBbIE MOTEPH,
AIIEKTpU3aLUsl TeJ, B3aUMOJCHCTBUE 3aps/iOB, JCHCTBUS DJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOe SBICHHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBICHUH B
OKpyXxaromeM wmupe (B TOM 4ucie (U3HYECKUE SBICHHUS B MPUPOIE:
NOBEPXHOCTHBIE W KallWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAIBI B IPUPOJE,
uznyyenue ColHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, SIEKTPUUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Aperd MoITH0COB, POJIb MArHUTHOTO
noyiss JUisl KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



MPAKTUYECKYI0 3aJady B Y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIC CBOWCTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

OMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTrypa, BHYTPEHHSII DSHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEIJIOEMKOCTh BEIECTBA, YAENbHAs TEIIoTa
MJIABJICHUSI, YJEJbHasl TEIUIOoTa MapooOpa3oBaHusl, yJeJbHasl TEIUIOTa CTrOpaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO MNCUCTBHS TEIIOBOW MAITWHBI, OTHOCUTEIhHAS
BJIQXXHOCTh BO3/yXa, DJEKTPUUYECKUM 3apsii, CHUJla TOKa, DJIJIEKTPUUYECKOe
HaIpsHDKEHUE, COMpOTHBIEHHE NpoBoAHMKa, DJ[C B LenM MOCTOSHHOTO TOKa,
AJEKTPUUECKOE YAEIbHOE COMPOTUBJICHHE BEIIECTBA, paboTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU MPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJb3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIIBI (PU3HYECKUX BEIUYUH,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yUCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIMYUNH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIB3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OallaHca, 3aKOH COXPAHEHHUS DJICKTPUYECKOTO
3apsina, 3akoH KylioHa, NpUHLMI CYNEPNO3UIUU 3JIEKTPUUECKUX MOJIEH, 3aKOH
Owma nst yyacTka menu, nmpasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1€ , 3aK0H
Jxoynsa-JleHia, 3aKOH COXpaHEHHUs SHEPruHu, MPU ITOM pa3audaTh CIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M €T0 MAaTEMaTUYECKOE BHIPAYKECHHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN peaTbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATh IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, ITPOIIECCOB, SABICHUMN, MPUMEHATH (PU3HMUESCKHE MOJICTH JIJIs1 OOBICHCHHS
(bU3UYECKUX MPOIECCOB U PeICHUs YUeOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHI U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMNUE YHCICHHOTO OICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3UMYECKUX BEIUYHUH, IPU STOM BBIOMpATH aJCKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3M M BBICTPAUBATh
JIOTUYECKYIO LEIMOYKY PpaCCYKJAEHUM C OINOPOM Ha M3YYEHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (PU3NUECKUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIEIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOHpasi aleKBaTHYI0 (U3UYECKYI0 MOJIEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBA3BIBAIOIUX (PU3MUYECKHE BEIUYMHBI,
3alUChIBaTh KPaTKOE YCJIOBHME U Pa3BEPHYTOE PEIICHUE 3a/1aud, BBISIBIATH
HEJIOCTAOIINE WM W30BITOYHBIE TAHHBIE, 00OCHOBHIBATH BHIOOP METOA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PEIIeHUs 3a]lay, MPOBOJIUTh



MaTeMaTHYeCKUe TMpeoOpa3oBaHUs U pacu€Thl, OICHUBATh PEATUCTUYHOCTD
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3nyecKoil BETUYUHBI, MOTYYCHHON MPU PEIICHUH 33/1a4U;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3nYecKuX METOJIOB, W MpeajiaraTh OPUEHTUPOBOYHBIM CHOCOO pelieHus, B
ONKMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumotesy), UHTEPIPETUPOBATH OTYUYEHHBIN PE3yIbTAaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (QU3MUECKUX
CBOMCTB TeJ (KamWJUISIpHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IIpolLiecca OCThIBaHMs (HArpeBaHus) MpH
U3Iy4eHUH OT LBETa H3JIydarouledl (MOIJIOMAaroneil) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEpaTyphl JKUAKOCTH U IJIOMAAU €€ MOBEPXHOCTH,
AIIEKTpU3aLUs TNl U B3aUMOJCHCTBHE AJIEKTPUUYECKUX 3apsi/ioB, B3aUMOJEHCTBHE
IOCTOSIHHBIX MarHUTOB, BU3YyaJIH3al[isl MArHUTHBIX MOJIE€H NOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUTATENS TOCTOSIHHOTO TOKA): (OPMYyIHUPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumoredy) O  BO3MOXHBIX — pe3yibTaTax  HaOJIOJIEHUM,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpymOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

OPOBOAUTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(TemriepaTypa, OTHOCHUTENbHAs BIAXXHOCTH BO3JyXa, CHJIa TOKa, HaIpsDKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, paboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOpOB, HAXOAWTH 3HAUYCHUE W3MEPSEMON BEJIMUYMHBI C TIOMOIIBIO YCPETHECHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JAaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJTKICHHMSI, UCCIICIOBAHUE SIBJICHHS TETJIO0OMEHA TP CMEITUBAHUH XOJIOTHOHN U
ropsueld BOABI, 3aBUCUMOCTH COINPOTUBJICHHS TPOBOJHUKA OT €ro JJIUHBI,
IUTOMIAIA  TOMEPEYHOTO CEYCeHUS ¢ yAETBHOTO COMPOTHBICHHUS BEIIECTBA
IPOBOJHMKA, CHUJIbI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSDKEHUS Ha
IPOBOJHUKE, MCCIIEJOBAHUE MOCIEI0BATEIIbHOTO U MAPaJICIbHOIO COEAMHEHUN
MIPOBOJHUKOB): COBMECTHO C y4HTeleM (OopMyaupoBaTh 3aaadyy M THIIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY C HCIOJIb30BAHUEM WHCTPYKIUH,
IPEJCTaBIISTh MOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 10 pe3yibTaTaM
UCCJIeIOBAHNUS,



coOoaTh MpaBmwiia Oe30macHOro Tpylaa mnpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MTPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX omucaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHBIE  AJIEKTPONPUOOPHl  (MIPUMEPBI), MPEAOXPAHUTENIH H  HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE TMOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENh MOCTOSIHHOTO TOKA), MUCIOJIb3Yysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHUM, HEOOXOIUMbIe (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHHUYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC,  TICUXPOMETpP, THUTPOMETpP, JIBUTaTelhb BHYTPEHHETO CropaHus,
DIIEKTPOCKOI, ~PEOCTaT), COCTaBIATh CXEMbl DJIEKTPUYECKHX Iemed ¢
MOCTICZIOBATEIPHBIM M TAPaUICTbHBIM COCJUHEHHEM DJIEMEHTOB, pa3iuyas
YCIIOBHBIE 0003HAUEHUS IEMEHTOB AJIEKTPUUCCKUX IIETICH, NCIOJIb30BATh CXEMBI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-IPaAKTUYECKUX
3ajay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpAaHEHHUsl 370pPOBbsI U COOJIOJIEHUS HOPM D3KOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B nTepHere,
CaMOCTOSITENILHO (POpPMYIHpysl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WH(MOPMAIIHIO,
KOTOpast SBJSETCSI MPOTUBOPEUNBOI HIIM MOXKET OBITh HETOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBIE MaTepUaibl, PeCypChl CeTH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
00001112t uH(GOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOrO COJEepKAHUS, B
TOM  YWCI€ MyONWMYHO  TPEACTaBIATH  PE3yJbTaThl  MPOSKTHOW WA
UCCIIEIOBATENBCKOM 1eATEIbHOCTH, IPU 3TOM TPAMOTHO HMCIIOIb30BaTh U3YYSHHBIN
MOHATUUHBIA ~ ammapar  Kypca  (U3UKHA, CONPOBOXAATh  BBICTYILJICHUE
MPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yY4E€OHBIX TPOEKTOB U HMCCIICOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C TIOCTABJICHHBIMH
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUI M KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTD
paspemnarh KOHQIUKTHI.

K koHiy oOyueHuss ¢ 9 knacce npelIMeTHbIE pe3yJbTaThl Ha YriyOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

UCITIOJI30BATh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBI)KCHUSI, HEBECOMOCTh U TMEPETPYy3KH, IEHTP TKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, MH(Pa3BYyK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTIEHOBCKOE
U3ITy4eHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anbda-, Oeta- U ramma-
U3JIyYEHUs, U30TOMbI, SACPHAS U TEPMOSJEpHAsT PHEPreTUKa) U CUMBOJIMYECKUM
S3bIK (PU3UKY TIPU PEIICHUU YUEOHBIX U MPAKTUUECKUX 3a]1ay4;

YBEPEHHO  pa3juyarh  sBJICHUS (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE,
CBOOOJHOE MAaJeHHE TEeJ, JABM)KEHHE MO OKPYKHOCTH, B3aMMOJIEUCTBHE TeEl,
paBHOBECHE MAaTEpUAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
KojebarenbHOe JABMKEHUE (TapMOHHMYECKHE, 3aTyXalolllhe, BBIHYXKJICHHbBIE
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTpaHEHUE M OTpaKEHUE
3ByKa, HHTepdepeHIus U qudpakius BOIH), TPSIMOJIMHEHHOE PaCIPOCTPAHECHUE,
OTpaXEHUE U TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpaKeHUE CBETAa,
pasnokeHue Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
M3JIyYEHHUs) 10 OMNUCAHUIO HMX XAPAKTEPHBIX CBOMCTB UM HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh  TPOSIBJIGHUE  W3YYEHHBIX  (PU3MUECKUX  SABJICHUU B
OKpY>KarolieM Mupe (B TOM uuciie GU3NYECKHUE SBJICHUS B MPUPOJC: MPUIIUBBI U
OTJIUBBI, ABUXEHUE TIaHET COJIHEUHOM CHCTEMBI, PEAaKTUBHOE JBUKEHHUE KUBBIX
OpraHU3MOB, BOCIPUATHE 3BYKOB J>KMBOTHBIMH, 3€MIICTPSACEHHUE, CEHCMUYECKUE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEHUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHU,
€CTECTBEHHBIN PAIMOAKTHBHBIA (OH, KOCMUYECKHE JIy4d, PaTAO0aKTUBHOE
U3JIy4YeHUE NPUPOJHBIX MHUHEPAJOB JIEUCTBUE PAJUOAKTUBHBIX H3JIYyYEHUU Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (U3UUECKUE SIBJICHUS, UCIOJIb3YS
bu3ndeckue BENWYMHBI (CpeAHSIEI W MTHOBEHHAas CKOPOCTh Tella TIpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENICHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIOBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHMSI, CHJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHNUE CBOOOJHOTO
naJIcHUs, BEC TeJa, LIEHTP TSKECTU TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi paboTa U MOIIHOCTh, HOTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS YHEPTUS CHKATOU MPYKUHBI,
KMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas DSHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOTO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHAa, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpelpl), TMpH ONHMCAHWM MPABUIBHO TPAKTOBAaTh  (PU3MUYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsT M €IUHULbI (PU3NYECKUX BEIMYMH,
HaXOoJUTh (OPMYJIbl, CBA3BIBAIOUIME AHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTh CBONCTBA Ted, (U3NYECKUE SIBJICHHUS U IPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHbl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHynm, 3aKOHBI OTpa)keHHs M MPEJIOMJICHHsS CBeTa, (GOpMYINly TOHKON
JIMH3BI, TUIAHETAPHYIO MOJEINIb aTOMA, HYKJIOHHYIO MOJIEJb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOIO YHCEN MPH SAEPHBIX PEAKIMAX, IPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UUECKHE MOJENIN PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIICTISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUH, NPUMEHATh (QUINUYECKUE MOJEIH I OOBSCHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEeOHBIX 3a/1aY;

OOBSACHATH (PU3NYECKHE SIBICHMS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMii MNpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyIoIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3UYECKHX BEJUYHUH, MPU ITOM BHIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH H3 2—3 1IaroB ¢ ONOpOMl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBAaTHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
(GopMyJ1, CBA3BIBAIOIIUX (PU3NYECKUE BEIWYMHBI, 3alIUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PELICHHWE 3aJadyM, BBISBIATH HENOCTAIOIIME WM H30BITOYHBIE
JaHHbIe, OOOCHOBBIBATH BBIOOP METOAa pELICHUS 3aJadyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHSATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCHOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs  3ajad, I[POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3nyecKoil BETUYMHBI U OMNPEACNATh Pa3MEPHOCTh (DU3MUECKON BEIWYHUHBI,
MOJTyYE€HHOW MPH PEIICHNUH 3aauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecCKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONKMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumote3y), OILIEHHWBAaTh MPABUJIBHOCTh TMOPAAKAa TPOBEACHUSA HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHHMS HMITYJbCa, JCHCTBHE 3aKOHAa BEepHYIM W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJIbIX KOJeOaHWil, MPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, M3YUEHHE CBOMCTB M300paXXEHUS B MJIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3NMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
npeanoyiokeHue  (TUIoTesy) O  BO3MOXHBIX — pe3ysibTaTaXx  HaOJIO/IEeHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpymOBaHWS,
OIMMCHIBATH XOJI OIBITA U (DOPMYJIHUPOBATH BHIBOIHI;

IPOBOAUTH TPHU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, Ompeaesss
CpeqHee 3HAaYeHHE M3MEpPSIEeMON BEJIMYMHBI M ONpEAessiss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHMM, OOOCHOBBIBATH BBIOOP CrMOcCOOa M3MEpEeHUs
(M3MepUTENBHHOTO PUOOpa);

MIPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT  TPEHHUS  CKOJIbKCHUS,
MEXaHHUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHUM
MaTEeMaTHYECKOTO W TPYXHUHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYeCKas CHila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/Ia UW3MEpPEHHUs, TUIAHUPOBATh M3MEPEHUs, CaMOCTOSTEIBHO COOUpaTh
DKCIIEPUMEHTAJILHYI0 ~ YCTAHOBKY,  BBIYHCISATH  3HAUYEHWE  BEJIUYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE MCCIIEIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIbHOTO JaBJICHUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MasiTHUKA OT



JUIMHBI HWUTH, OIpENeJeHHE YCKOPEHHs CBOOOAHOTO NaJCHHUSA, HCCIIEIOBAHHE
W3MEHEHUS! BEJIMYMHBI M HAIMpaBJICHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJoOMJIEHUS OT YIUIa IaJCHHS
CBETOBOTO JIy4ya, HCCJIEJIOBAHME TPEKOB: HU3MEPEHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY MyTH (110 ¢oTorpadusimM)): COBMECTHO C yUHUTEIeM (PopMyIupoBaTh
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATENIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, NPEICTABIATH
MOJIyYeHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIIMYMH B BUJIE TAOJUIl U Tpa(UKOB,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOmoaTk npaBuia 0Oe30macHOro Tpyaa npu paboTe ¢ JabOpaTopHBIM
o0opy1I0BaHUEM;

XapaKTEepPU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX IMPOLECCOB C ONOPOM HAa MX ONHUCAHUA (B TOM
quUCJIe: CHUAOMETP, HNATUYMKU II0JIOKEHHUs, PACCTOSHUA M YCKOPEHMS, pPakera,
9XO0JIOT, OYKH, MEpPUCKON, (HoToammapar, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), UCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBIICHUN M HEOOXOJMMbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB IpHU
pelieHn y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUs
M300paKEHUM B TUIOCKOM 3€pKajie U COOUparomieit JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPax) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM DKOJOTMYECKOrO TOBEACHHS B
OKpYKaIOIIEH CpeIE;

OCYILECTBIAThH MOUCK HH(pOpMarmu Gpuzndeckoro conaepkanus B ntepHere,
CaMOCTOSITENIbHO (OPMYJIUPYSl MOUCKOBBIN 3allpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHOH HWH(OpMAIIMd HAa OCHOBE HMEIOIIUXCS 3HAHUM U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE€ MHCHBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAECpKaHUS, MyOIMYHO
IPEACTABIIATH PE3YyJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH MIPU
OTOM TPAMOTHO HCIOJB30BAaTh WM3YYEHHBIM NOHATUHHBIA anmapar u3y4acMoro



pa3ngena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpEe3eHTalle ¢ Yy4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsnsie IIpakTuuyeckue
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypcsl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 du3nyecKkne BeININHBI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BemecTBa 2 1
29 JIBrOKeHHEe U B3aUMOJICHCTBUE YaCTHII 4 9
' BElIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Htoro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHHUUeCKO€e OBIKEHUE 10 2
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15 3
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 5 2




TCI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJIO
Wroro no pazueny 28
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [IpocThie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus 5
Hroro mo pazueny 19
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYIb
6.1 [ToBTOPUTEIIEHO-0000IIAOIINN MOTYITH 6
Htoro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHrne u CBOMCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNEKTpUYECKHE 3apsapl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICHCTBHUS
2.2 [TocTOsIHHBIN 27EKTpUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBJICHUS 11 4
2.4 DONeKTpOMarHuTHAs MHIAYKIINS 7 1
Hroro no pazneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaI0IM I MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHnYecKoe IBIKEHUE B CIIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumopelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIIeKTPOMArHUTHOE TOJIE U

SJICKTPOMArduTHBIC BOJIHBL

Hroro no pazneny

6

Pasngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA

4.2 JIuH3b1 U onTUYECKUE TPUOOPHI

4.3 Paznosxenue 6emoro cBeTa B CEKTP




Hroro mo pazneny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjiomeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IaOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITHIT MOTYITb)
6.3 DNEKTPOMAarHUTHBIC SIBJICHUS 3 1
' (TTOBTOPHUTEIHHO-0000IAIOIINI MOIYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUIi MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Koutpoaphbie  Tpakruieckue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTsbI pecypesI

®dusuka — HayKa o npupoje. ABieHus 1

PUPO/IbI

Ou3nyecKue sIBICHUS 1

dusnyecKkue BeMYruHbl. Pa3MEepHOCTD.

®uznyeckue npudopsl. Ilorpemnoctu npu 1

IPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenue

JIMHEHHBIX Pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpenenenue 1 1

pa3mepoB MajbIxX Teld. Metoj psiioB”

MeTtonbl HaydHOTO NO3HaHUs. Onucanue

(bU3NYECKUX SBJICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bl: AATBHOCTD MOJIETA ILIAPHKA, 1 1

MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,

4yeM OOoJIbIIe BhICOTa IMycKka'"

Crpoenue Bemectsa. ONbITHI, 1




JOKa3bIBAOIHNE JUCKPETHOC CTPOCHUC
BEIICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIH30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO pacuIpeHus ra3oB. ONbITHI MO
0OHApY>KEHUIO JEHUCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiectna. uddysus.
bpoyHoBckoe nBrkeHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

BzamMoeiicTBue 4acTUI] BEIIECTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunyeckoe nBuxeHue. [1yTs,
TPAeKTOpHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxkeHne. CKopocTb

18

19

HaxoxeHue ckopocTu, MyTH U BpeMEHH
P PaBHOMEPHOM TIPSIMOJIMHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUs"




I'paduku npsSAMOIHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3agau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTtopHas pabota "Onpezaenenue

22 CPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM 1IapUKa 10 HaKJIOHHOM miockoctu"”

93 OTHOCUTENBHOCTH ABMXKeHUA. CloxxeHue
CKOPOCTEH Mpu napauieIbHOM ABHKEHUN
[Tonyuenue u ananus rpaukoB

24 3aBUCHUMOCTH TIYTH ¥ CKOPOCTH JBUKCHHSI
OT BpEMEHHU
Pemenue rpaduyueckux 3agad mo reme

25 "Mexanuka. PaBHomepHoe
IpsIMOJIMHENHOE ABMKEeHUE"

26 SIBneHne nHEpUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYMNATENFHOM JIBUKEHUU

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC 1O
B3aUMOJEHCTBUIO TET"

29 IImoTHOCTH BemecTBa

30 JlaGopaTtopHnast pabota "Onpenenenue
MJIOTHOCTHU TBEPIOTO Tesa"

31 Pemenne 3amgau o reme "Macca Tena.
ITmorHOCTE BertecTBa"

32 Cwmecn u ciasbl. [loBepxHOCTHAA 1




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa O MPUPO/IE.

33 [TepBOHaUYaNbHBIE CBEICHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOE€HUHU BELIECTBA.
Mexanuka"

Kontponbnas padota mo teme "duznka —

34 Hayka o npupoze. Ilepponagasibubie
CBEJICHUS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHHU BelllecTBa. Mexanuka"

35 Cuna. fIBnenue tarorenus. Cumia TSXKECTH

36 N3o06paxkenue cui. Pemenue 3aga4 no
teme "OnpeaesneHue CUibl TIKeCTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cui. JlunamomeTp
VYpok-uccnenosanue "HabnroneHue

39 WU3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenne 3anau no reme "Cuia ynpyrocTtu.
Bec Tena"

JlaGopatopHas pabota "OmnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (nedopMalin) Npy>KUHbI OT
IIPUIIOKEHHOM CHIbI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielCcTBYOIIas cuila

44 Pemenne 3angau no reme "CroxeHue cui.

PaBHoaeiicTBytomas cuia”




Pemenne 3agau o reme "B3aumoneicraue

4 ten. Cuiel B MeXaHuke"
Pemenne 3amgau no reme "Cuna tpenus".

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TPEHMSI OT IUIOIAN COIPUKOCHOBEHUS"
JlaGopaTtopHas pabota "ONbITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHJIbI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COIPUKACAIOLINXCS
noBepxHocrei"”

48 Pemenue 3agau mo reMme "B3aumoneictsue
ten. Cuisl B MexaHuke"

49 KonTponbhas pabota no Teme
"Bzaumonencrtaue tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
oTpesieNieH s AaBJIeHUs TBEPIOTO Tena"

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIEepaTypsl”

53 JlaBnenue KUAKOCTEN U ra30B. 3aKOH
[Tackans

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS YKHJIKOCTH OT
TITyOUHBI

56 I'unpocraTtnyeckuii napamoke

57 Ypok-npoekT "M3ydeHne coo0marmuxcs

cocyaoB"




Ypoxk-koudepenuus "[‘uapapnuueckue

58 "
MEXaHU3Mbl

59 Hcnonb30BaHne BHICOKMX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAOKOCTH"

61 ATmochepa 3eMiIH U IpUIHUHBL e
CYLIECTBOBaHMS

62 Ypoxk-uccnenosanue "[IposiBiaeHue
JecTBUSL aTMOC(EpPHOTO AaBICHHS"

63 N3mepenue atmochepHOro aBjieHuUs.
OmnsiT Toppuuenu
3aBUCUMOCTH aTMOC(EPHOTO AABJICHHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsr st
U3MepEeHus: aTMOC(EepHOro aBiIeHus

65 bapomerp-anepoun. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias cuna. 3akoH Apxumena

67 Pemenne 3amaa mo teme "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "DKCcrepuMEHTaIbHOE OOHAPYKEHNE
NEeNCTBUS )KUJKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeN0"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHUJIBI, JEUCTBYIOIIEN Ha
TEJ0, MOTPY>KEHHOE B JKUJKOCTD"

70 [InaBanue ten




JlaboparopHnas pabota "Hccienoanue

71 3aBHCHMOCTH Beca Teja B BOJE OT o0bemMa
MOTPYKEHHOU B )KUJKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [naBanue cynos

73 Penrenue 3amaud mo teMe "3akoH
Apxumena. YcioBus miaBaHus tea"
Pemenue 3agau mo teme "JleicTBue

74 YKUJKOCTHU U Ta3a Ha OTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCTpyrpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30M0aBEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

76 teMme "JlaBieHue TBEpAbIX TN, KUAKOCTEN
U ra3oB"

77 KonrtponsHas padora no reme "JlaBnenue
TBEPJBIX TeN, )KUJIKOCTEN U ra3oB"

78 Mexanunueckasi pabota

79 MomHocTs

80 Pemenue 3a1ay Ha onpenenenue padboTsl U
MOIIIHOCTHU

81 Pabora cuinbl TSKECTH M CUITBI TPEHUS

82 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BUBaeMOM P NOIBEME O JieCTHHULIE"

83 [TpocThie MEXaHU3MBI

84 MowmenT cuisl. [IpaBuino MomMeHTOB

85 JlaGopaTtopHast pabota "M3yueHue npaBuia

pbryara Jjisi IOABMXXHOTO U HEITOABUXKHOTI'O




OJI0KOB"

86

87

"3o0s10TOC NIPaBWIIO" MEXaHUKU

Pemenue 3anau no teme "3omno0toe
npaBuiio Mexanuku'" / Beepoccuiickas
poBepoyHas paborta

88

Pemenne 3agau mmo teme "Pabota cuiibl
TSDKECTH U cuutbl TpeHust” / Beepoccuiickas
poBepoYHas pabora

89

90

91

VYpok-npoekt "IIpoextupoBanue
MOJINCIIACTOB C 33JJaHHBIMU NapaMeTpaMu”
Ypok-konpepenmus "[Ipoctsie
MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

KoaddunmenT noneznoro neicTBus
IPOCTBIX MEXaHU3MOB

92

93

94

JlaGopaTtopHast pabota "Onpeznenenue
KIIJI moaBu>XKHOTO M HEMOABUXKHOTO
0710KO0B"

Mexann4deckas OHEPIusi. Kunernueckas u
MOoTCHIMUAJIbHAasA SHCPIUuAa

3aKOH COXpaHEHMsI MEXaHUYECKON
JHEPruu

95

Ypok-3KcriepuMeHT "IKCIEPUMEHTAIBHOE
ompeieJIieHue N3MEHEHHST KHHETUYECKON 1
MOTEHITUATBLHOW SHEPTUH MPU CKaTHIBAHUHT
Tea Mo HAKJIOHHOW IMIOCKOCTH"

96

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teme "Pabota u MmourHoCTh. DHEprus"




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

08 Pabora ¢ TekcTamu 1mo Teme 1
"Mexanuyeckoe ABuxeHue"

99 Pa6oTa ¢ Tekctamu 1o reme "CtpoeHue 1
BelecTna”

100 PaGora c' 'TCKCTaMI/I o Teme "Cuiibl B 1
npupojie

101 Pa?OTa C TeKCTaMH TI0 T?Me "JlaBeHue 1
TBEPJBIX TEJ, )KUIKOCTEH U Ta30B"

102 PaGora ¢ TekcTamu 1o Teme "DHeprusi. 1
[IpocTeie MexaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOT'PAMME




8 KUIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypchbl
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHHIC 1
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
VYpok-koHpepennus "Kpucrammaeckue u
4 amopdueie tena. ['paden. [lomyuenue 1
MCKYCCTBEHHBIX aMa3oB"
5 CMauuBaHue ¥ KanWIISIPHOCTD. 1
[ToBepXHOCTHOE HATSAKEHUE
TermoBoe paclIMpeHne U CokaTue
Tennosoe nemwxkenue. Temmeparypa
TeMneparypHbie IIKAJIbI 1
9 BuyTpeHHsIst sHeprus u crocoOb! e€ 1
M3MEHEHUS
10 Buasl Tenonepenaun 1
Ypoxk-koHdpepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
LEJIsIX SHeprocoepexeHus "
12 KonuuecTBo TemnoTel. Y nenbHas 1

TCIIJIIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

14

YpaBHEeHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herotona—Puxmana

15

16

17

JlaboparopHnas pabota "Hccienoanue
SIBJICHHS TETNIOOOMEHA PU CMEIINBAHUT
XOJIOJIHOM U ropsiuel Boab!"

Pemenue 3anay no teme "TemnooomeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOT'O BOJIOM
pH TEII000MEeHe C HarpeThbIM
METAJUIMYECKUM [TUINHAPOM"

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€NIbHAsA
TEIUI0TA TUIABJICHUS

19

20

21

Pemenue 3amau nmo treme "IlnaBiaenne u
OTBEpJIeBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Mpu HarpeBaHUHU aMOP(HBIX

TCI

22

[TapooGpa3oBanre U KOHIEHCAITUA.




Hcnapenue

Kunenune. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh

23 TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEepHOTO
JIaBJICHUS

24 Pemenue 3amau no treme "IlapoobpazoBanue
H KkureHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacplileHHbIil 1 HEHACBIEHHBIA ap.
BitaxxHOoCTB BO311YXa
BnaxnocTe BO3ayxa 1 €€ U3MepeHue.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEJIbHOM BIAXKHOCTH BO3ayXa"

28 Pemenue 3amau nmo teme "BiaaxxHoCTh"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJIEHCAIIMH

30 DHeprus TOTMBa. Y IeJbHas TEIIoTa
CTOpaHHUS

31 [TpuHIMIIBI paOOTHI TETJIOBBIX ABUTATENEH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KII/] TersmoBoro aBuraTess

34 Pemenne 3agau mo treme "KIIJ] TermroBoro
nsurarens"”

35 VYpoxk-koHpepennus "TemnoBsle ABUTATENN




U 3allliTa OKpY>Karolen cpeant”

36 TennoBbie TOTEPH B TETUIOCETAX

37 3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe

38 "TemuoBbie siBeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMH BeriecTa"
KoHnTtposbhas padota mo teme "TermoBbie

39 siBNeHns. MI3MeHeHne arperaTHbix
coCTOsIHUI BerecTBa"

40 DOnektpu3zanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Mccnenopanue

41 Croco0O0B Pa3IUYHBIX BEUIECTB
HadJIEKTPU30BHIBATHCA "

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe nojue. Hanpsok€HHOCTD

43 AEKTPUYECKOr0 noJs. [IpuHimn
CYNEPIO3ULNH IIEKTPUUECKUX TTOTEH

44 Hocurenu snekrpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHue aToma

45 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKY, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
MMOBCETHEBHOM KU3HU"

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUS

3JIEKTPUYECKOro 3apsaa”




OnekTpuueckuil Tok. lctouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnegopanue

50 JIEUCTBUSA JIEKTPUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUAJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
JlaboparopHnas pabota "COopka u

56 HCIIBITAaHUE DJICKTPUUECKON LIETIH 1
MOCTOSIHHOTO TOKa"

57 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon OMa aJis yyacTKa Lenu
JlaboparopHnas pabota "HccnenoBanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAPSHKEHUS Ha
pe3uCTOpe U COMPOTUBIIEHUS pe3nucTopa”

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE 1
COTPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
YIETBHOTO CONMPOTUBIICHUS MPOBOTHUKA"

61 Pemenue 3agau no teme "DneKkTprueckoe 1
CONPOTHUBIICHHE. Y IEIBHOE COMPOTHUBIEHUE"

62 Pemenue 3amau mo teme "3akoH Oma" 1

63 [TocnenoBareapbHOE U MApaLICIHLHOE 1

COCIMHCHUA ITPOBOAHHUKOB




64

JlaboparopHas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TTPpU
MOCJIe0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COCJIMHEHUS TTIPOBOHUKOB"

66

67

68

JlaboparopHuas pabota "IIpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COEJIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL Pa3JIMYHOTO COSMHEHHUSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa J1J1sl OJIHOU
enu

69

Pemenue 3amau o reme "DJIC, BHyTpeHHEE
COIPOTHBIIEHNE UCTOYHHKA TOKA. 3akoH OMa
IS MOJTHOM 1enu”

70

71

JlabopaTtopnast padora "Onpenenenne IC
N BHYTPCHHET'O COIMMPOTHUBIICHUA UCTOYHHKA
ToKa"

[TpaBuna Kupxroga

72

JlaGopaTtopHas pabota "I[IpoBepka mpaBu
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3J1eMEHTOB"

PaGora QJICKTPHUYICCKOIr'0 TOKA. MOIIHOCTB




SJICKTPHUYCCKOI'0 TOKa

75

76

JlaGopaTtopHas pabota "Onpezenenue
paboThl U MOIIHOCTH AJIEKTPUUECKOTO TOKA"

3akon JIxoyns-Jlenna. [Torpedurenu
3EKTpUYECKOro Toka. KopoTkoe 3ambikaHue

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MPUHLIMI AEHCTBUS JOMAITHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DnekTpuuecKue 3apsabl. 3apsKCHHbBIC Tena
" UX B3aumojaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUHN TOK"

79

80

81

KonTponbhas pabota no Teme
"DnekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUIN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

VYpok-uccnenosanue "M3yuenue
MarHUTHOT'O TOJISI TOCTOSIHHBIX MarHUTOB
pU UX 00bETUHEHNUH U Pa3/IeiCHUN.
Busyanuzanus nosist moCTOSIHHBIX MarHUTOB'

82

OmneiT OpcTena. MaruutHoe nose
AIIEKTPUYECKOTO TOKA

83

84

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [[puMeHeHne 31eKTPOMarHuToB B
TEXHUKE

Cuna Amnepa u onpenencHue eé




HaIpaBJICHUSA

Pemenue 3amaud no reme "Cuna Amnepa u

85 ,
omnpezeneHue e€ HarpasieHus"
DNeKTPOBUTaTEIh TOCTOSIHHOTO TOKA.

86 Hcrnonp30BaHuE 3JIEKTPOIBUTATEICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 Bcepoccuiickas mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

89 JlaGopaTtopHast pabora "M3yuenue aeicTBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

90 Ypoxk-koudepenuus "[IpakTuueckoe
IPUMEHEHHUE AIeKTpoBUraTenei"

01 JlaboparopHas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNIeKTpoaBUrarens"

92 JlaGopatopnast paborta "N3zmepenne KII1/]
AIEKTPOABUTATEIHLHON YCTAaHOBKHU"

93 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuuu. [Ipasuino Jlenna
VYpoxk-uccnenosanue "HccnegoBanue

94 W3MEHEHUH 3HAaYeHUsI U HATIPaBICHUS
MHIYKIMOHHOTO TOKa"

Pemenne 3agau no teme "3akoH

95 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoOsl MOTydeHUs
AJIEKTPOIHEPTUHU

97 Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPTHUH.




[Ipo6nemsl sxonoruu. TormuBHBIE
3JIEMEHTHI U AJIEKTpoMoOuIn"

KonTtponsHast pabora "DneKTpoMarHUTHbIE

98 " 1
SIBJICHUS

99 PabGoTa ¢ Texcramu o teMe "TenaoBbie 1
SIBJICHHS"
Pabora ¢ TekcTaMu 110 TeME

100 "DneKTpuuecKue 3apsaabl. 3apsHKEHHbIE Tela 1
U UX B3aumoneuncrtaue"

101 Pabota ¢ Texctamu 110 Teme "IlocToSIHHBIN 1
ANEKTPUIECKUN TOK"

102 Pabota ¢ TekcTamMu 110 TeMe "MaruuTHbIE 1
SIBIICHUS U DJIEKTPOMArHUTHASI UHTYKITHS"

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOT'PAMME




9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘IEHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTsbI pecypen
Mexanudeckoe n1BuxeHue. MarepuanbHas
1 Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JBUKEHUS
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
3 BekropHbie BETUYNHBI, ONIEpaIiu C 1
BEKTOpPAMHU, ITPOCKIIUU BEKTOPOB
4 Panuyc-BekTOp MaTepralibHON TOUKH, 1
nepeMenIeHne Ha MIOCKOCTH
5 PaBHOMEpHOE TPAMOIIMHEMHOE JBUKEHUE 1
6 Pemenue 3amgau o reme "PaBHOMepHOE 1
NpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMEpHOE NPAMOIUHENHOE
7 nBuxeHue. CpellHsasi © MTHOBEHHAs 1
CKOpOCTb TeJla TP HEPABHOMEPHOM
JIBI>KEHUU
JlaGopatopHas pabota "OnpezneneHue
3 CpeIHel CKOPOCTH CKOIBKEHUS OpycKa 1 1
WJIU IBUOKEHUS IIapUKa MO HAKJIOHHOMN
MJI0CKOCTH"
9 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1

JBU)KEHUE. Y CKOpEHHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSIMOJIMHEHHOTO IBYOKeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOW II0CKOCTH"

14

Pemenue 3amau no reme "llepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBIKeHun"

15

JlabopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOM ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MMYTH U
MIEpEMEIICHUS IS TPSMOIMHENHOTO
JABHUXXCHUSA

17

18

Pemenue 3amau o teme "I'paduueckas
WHTEpIPETALM YCKOPEHHUsI, CKOPOCTH,
MIPOMJIEHHOT'O ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6ogHOTO nageHus. OmbIThI
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BOOOHOTO MaxeHus"

20 JIBukeHHE Tena, OPOIIEHHOTO MO/ YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBMkeHHE TEa,
OpOIIIEHHOTO TOJT YTJIOM K TOPU30HTY"
JlaboparopHnas pabota "Hccienoanue

22 JBUKEHHS TeJia, OPOIIIEHHOTO TIOJT YIJIOM K
ropu30HTY"
Pemenne 3agau mo teme "JIBrkeHue mo;

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBuKeHHe 10 OKPY>KHOCTH

o5 JInneliHas u yriaoBasi CKOPOCTb, IIEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHUE MPH JIBFXKEHUH TI0
OKPYXKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpY>KHOCTH"
VYpok-koHpepennus "PacrnoznaBanue u

28 npuOIMKEHHOE ONMCAHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABUKEHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHH4eCKOe IBIKEHNE U
CrocoOkI ero onmucaHus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKoe ABIKEHNE U CIIOCOOBI €T0

ornucauus”




31

[Iepssiii 3ak0oH HproToHa. BekTop cuiibl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pentenue 3amau mo teme "Cuiia
ynpyroctu"
JlabopaTtopnast pabora "HccnenoBanue

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaluu Ipy>KUHbI"

37 Cuna tpenus. Koapdumment tpenns

38 JlaboparopHas pabota "Onpenenenue
KOd(UITUEHTA TPSHUS CKOJbKCHHS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBrKeHME Te 0 OKPYKHOCTH OJT
JIEHCTBUEM HECKOJIBKUX CHII

41 3akon bepHymiu u mogsEMHas cuiia Kpblia
Ypok-koHdpepenuus "CoBpeMeHHbIE
JeTaTeNIbHbIC aNapaTkl, Cy/1a Ha

42 MOJIBOJHBIX KPBUTBSIX, aHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUISIX. [IBUKeHHe
1oe3/1a Ha MarHUTHOM MmoAyike"

43 Cuiia TSKeCTU Y 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALMOHHOTO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpysku

46 PaBHOBecHe MaTepUaNbHON TOUKH.
AGCOMI0THO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

48 VYpoxk-uccienosanue "OnpeneneHue
LEHTpa TAKECTU Pa3IMYHbIX Te"
HNmnynec Tena. 3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMOo/IeicTBHE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITYJIbCa

51 PeaktuBHOE nBMKEHIE
Pemenue 3anay no teme "3akoH

52 COXpaHEeHMsI UMIysbca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOITHOCTb

54 Pabora cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHast pabota "Onpeznenenue

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBY)KEHUH TeJa N0 TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "OnpezneneHue

57 paboThI CHIIBI YIPYTOCTH MPH MOABEME

T'py3a € UCIIOJIBb30BAHUCM HETIOABHUIKHOT'O U




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTrUuu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pentenue 3amau mo teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

TeMe "B3aumopnelicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTtponsHast pabora o Teme
"B3aumopeiicTBue Te. 3aKOHbI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KOJIeOaHUil: epuo,
4acTOTa, aMIUIATYAA
MareMaTH4ecKuil U NPy KUHHBIN

MasTHUKH. JlabopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JUTUHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH IepHoa KoueOaHu
IIPY’KNHHOT'O MasATHUKA OT Macchl Ipy3a”

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlaGopaTtopHast pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue xKonebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
K0J1e0aTeIIbHOM JIBH)KCHUU
VYpoxk-uccinenosanue "l[IpoBepka

HE3aBHCUMOCTH II€pUOJa KoJIEOaHMHI
I'py3a, HOABCUHICHHOI'O K JICHTC, OT MacCChI

I‘py3a”

MexaHudeckue BOJIHBL: IIpOOOJbHBIC U
IMOIICPCUYHBIC

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepEepeHINH U TU(PAKIUK BOJIH Ha
MOBEPXHOCTH BOJBI"

VYpok-koHpepeHuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMuyeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u orpaxeHnue

3ByKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"JKCEpUMEHTAILHOE OIPEIETICHHUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpoxk-uccnenosanne "Halmonenue n




00BsICHEHHE aKyCTUYECKOT0 pe3oHaHca"

NHudpa3Byk u ynprpasByk. Kondepenmus

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJeKTpOMarHUTHOE NOJIEe U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
Ypok-konpepennus "llkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpe/eneHre YacTOThI
Y JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CxopocTh cBeTa

87 BosmHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpaxuus

88 JlydyeBasi MOJieIb CBETA U T€OMETpUYecKas
onTuka. MicTouHMKHN cBETa

89 [TpsMonuHeiHOe pacipoCcTpaHEHHUE CBETA.
3armenus Connua u JIyHsl

90 3aKkoH oTpaxxeHus cBeTa. [lmockoe 3epKaso

01 [Toctpoenue nzodpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomiienue cBera. 3aKOH MPETOMIICHUS
cseta. [lonHOE OTpakeHue cBera.

93 JlaboparopHas padoTta "Vcciienopanue




3aBUCHUMOCTH yTJja MPeIOMJICHUS OT yriia
MaJICHUsT CBETOBOT'O JIyya Ha TPaHHUIIC
«BO3IYX-CTEKJIO»"

VYpok-uccinenosanue "AHanus u

%4 00BsICHEHHE ONITHYECKOIO MUpaxa"
Ypok-koupepenius "Mcnonp3oBanue

95 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITHKOBOJIOKOHHAS CBSI3b"

96 Jlun3a, X0/ My4eil B TUH3E

97 dopmyIia TOHKOH JTMH3BI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

%9 coOMparoIel U pacCEUBAIOIICH JTUH3
VYpoxk-koupepenuus "Ilpuniun aeiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIIL,
Teneckor, ¢poToarnmapar)"

101 ['a3 xak onTuyeckas cucrema.

bnu3opykocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeta B CIIEKT.

102 Onreitel HetoTona. Cnoxenue
CIEKTpalIbHBIX 1[BeTOB. [lucnepcus ceeta

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB MO Pa3I0KEHHUIO
6emnoro cera B cekTp. [lonyuenue 6enoro

LIBETA [P CJIOKEHUHU 1IBETOB"

104 OmnpiTel Pezepdopaa u miianerapHas




MOJIeJIb aToMa

105 [Tocrynatel bopa. Monens atoma bopa.
Hcnyckanue v morioneHue CBeTa aTOMOM.

106 KBanTsl. JIuneiiuaThie CIIEKTPhI
Ypoxk-npaktukym "HaGmonenue

107 CIUIOUIHBIX U JINHENYATBIX CIIEKTPOB
U3JIy4CHHS U UCTyCKaHus"

108 PanmnoaktuBHOCTH. Allb(a-, O6eTa- u
raMma-mu3JIy9eHus

109 Ctpoenue aToMHOTO siipa. Hykinonnas
MOJIeJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpamnienus. M3oromnsl

111 [lepuon nmomypacnana
Ypoxk-koudepenuus "/leiicTBue

112 PaaMOAKTUBHBIX M3JIyYCHUH Ha KUBBIE
OpraHU3MBI. 3aIUTa OT PaJHOAKTUBHOTO
n3iyyeHus"

113 Snepubie peakuuu. 3aKOHBI COXPAHCHHS
3apsIZIOBOTO ¥ MacCOBOTO YUCEI

114 DHeprus CBA3M aTOMHBIX siziep. CBs3b
MacChl U DHEPTHH

115 Pemenue 3amgau no reme "fAnepHbie
peaxkuuu. JHeprus cBsizu"

116 Peakiiuu cuHTE3a M IETICHUS SAIEP.
Ucrounnku sneprun CoiHIA U 3BE3T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbI
SIEPHOI PHEPTEeTUKH"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

118 teMme "Konebanus u BonHbel. CBETOBEIE U
KBAHTOBBIE SIBJICHHUSA"
KonTtponpHas padora o teme "Konebanus

119 1 BoJIHBI. CBETOBBIE Y KBAHTOBBIE
sBJIeHH"

120 Pemenue pacdeTHbIX MO TEMe
"MexaHnn4eckoe IBHKeHue"

121 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX
3a1a4 o teme ""B3aumoneiicteue ten"
Pemenue pacyeTHBIX U KAY€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpPaHEHUS
SHEPIruH U UMIyjbca'

123 JlaboparopHbie pabOTHI IO TEME
"Mexannyeckoe aBrxeHue"

124 JlaGopaTopHble pabOoTHI 11O TEME
"B3zaumonencTBue Tea"

125 JlaGopaTtopusie padoTsl 1o Teme "[IpocThie
MeXaHU3MbI"

126 Pemenue pacdeTHBIX U KaY€CTBEHHBIX
3aj1a4 1o Teme "TernoBsie mporecch”

127 Pemienne pacueTHBIX U KaY€CTBEHHBIX
3agad 1mo reMe "BiaxkHOCTB"
Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

128 3amay o teMe "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenue pacdeTHBIX U KaY€CTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSIHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KII/] anexrpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOI'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBeTOBbBIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aKOHBI 1
COXpaHEHHUs B MeXaHHKe"

134 Pa60Tat'c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 PaGora C”TCKCTaMI/I 1o TeMe "CBETOBBIE 1
SIBIICHUS

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
saepHas Gpu3uka'

BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 136 245

I[TPOTPAMME







ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa3013a1mﬂ

HCIIOJIb30BaTh U3YYCHHBIC ITIOHATUS

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOLIUX JaHHOC (1)H31/I‘16CK06 SABJICHHUC

1.3

pacno3HaBaThb  IPOSIBJIEHWE  M3YYEHHBIX  (U3WYECKUX  SBICHUM B
OKpYXKalollleM MHUpE, B TOM uHcie (U3HUECKUEe SBICHUS B IPUPOJE, NpU
9TOM T[EpPEBOJUTH MPAKTUYECKYIO 3a7adyy B YyueOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBATh M3YyUEHHBIE CBOICTBa Tel U (PU3MYECKHE SBIICHUS, UCIONb3Ys
¢usznuyeckue  BENWYMHBI, TIPU  ONUCAHUM MPABWIBHO  TPaKTOBaTh
(Gu3NYECKUN CMBICI UCIIOJIb3YEMBIX BEIMYMH, X 0003HAUYEHHUS U €IUHUIIBI
(¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYJIbI, CBS3BIBAIOLIME JAaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BeIMYHMHAMHU, CTPOMTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

1.5

XapaKkTepU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBIEHUS U TPOIECCHI,
WCTIONB3ysl  M3YYEHHBIE 3aKOHbI, TMpPH OTOM J1aBaTh  CJIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BhIPAKEHUE

1.6

OOBICHATH (PU3UYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHCIE U
B KOHTEKCTE CUTYallMi IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYecKux
nraroB ¢ omnopod Ha 1 — 2 WM3y4eHHBIX CBOICTBa (DU3MUECKHUX SIBICHUH,
bu3nyecKuX 3aKOHa WU 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3amaud B 1 — 2 [elCTBUSA, UCHOJB3YyS 3aKOHBI U
dbopMysbl, CBA3bIBalONMe (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
yCIIOBUS 3ajjaud 3allMChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNIbI M TPOBOAUTH Pacu€Thl, HAXOJUTh CIPABOYHBIE
JaHHbIe, HEOOXOMUMBIE ISl PEUIeHHs 3ajad, OLEHUBATh PEaTHCTUYHOCTD
MOJYYEHHOM (hPU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MpPH MOMOIIU
bu3NYECKUX METOAOB, B ONMUCAHUM HCCIEAOBAHUS BBIACIATH MPOBEPSIEMOE
MPEeNIoyIoKeHne (TUIoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOTYyYCHHBIN
pe3ynbTaT, HaXOAUTh OMIMOKH B XOJE OIbITa, JE/laTh BBIBOJABI MO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOJCHUIO (PU3MYECKUX SBICHUH W (PU3HYCCKUX
CBOMCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC IMPEAIIOI0KCHUS, COOMpATh
YCTAHOBKY M3 MPEIOKEHHOTO0 000pYIOBaHHMS, 3allUCHIBATh XOJ OIbITa U
(GhopMyITUPOBATH BBIBOIBI

BBIIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
IUQPOBBIX MPUOOPOB, 3alUCHIBATh IOKa3aHUs MPUOOPOB ¢ Y4ETOM
3aJJaHHOH a0COIIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OJHOU (PU3NYECKOM BEIMYUHBI OT
JpYyroi ¢ MCHOJIb30BAaHUEM MPSIMBIX M3MEPEHUH, Y4YacTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTrO  HCCIIENOBaHUs, CcoOUpaTh YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUA, CIIeAysd MpeIoKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yNIbTaThl TIOMYYEHHOW 3aBUCUMOCTH (PU3NYCCKUX BEIMYMH B BUJC
MPEIUIOKEHHBIX TAa0MHUIl W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTam
MCCJIEIOBAHMUS

IPOBOJIUTh KOCBEHHBbIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
NPEUIOKEHHOM MHCTPYKLUM: HpPU BBIIOJHEHUHM W3MEpPEHUH CcoOHpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY W  BBIYMCIIITH 3HAY€HUE HMCKOMOMU
BEJINYUHBI

cOOJIrO/IaTh MpaBHIIa TEXHUKH O€30ITaCHOCTH MPHU paboTe ¢ JabopaTOpHBIM
o0opynoBaHrEeM

yKa3bIBaTh TPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapakTepu3oBaTh MPUHLUIBI  JEHCTBHS  W3yYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOIIBIO UX OMHMCAHUS, UCHOJb3ys 3HAHUS O
CBOWCTBaX (PM3MYECKHUX SIBIECHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

NPUBOANUTE  TPUMEpPHl  (HAXOAWTh  HWHGOpMAIMIO O  MPHMEpax)
NPAaKTUYECKOI0 HCMOJb30BaHUS (PU3NYECKMX 3HAaHUM B MOBCEIHEBHOM
KHU3HU Ui oOecrieyeHus Oe30MacHOCTH MpU OOpallleHuu ¢ mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3/J0POBbs M COOIOIEHUSI HOPM
HKOJIOTMYECKOTO MOBEIEHHs B OKpY:Karolleil cpee

OCYIIECTBIISAITh OTOOp MCTOYHMKOB HHGopManuu B cetu HHTepHeT B
COOTBETCTBUH C 3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLINXCS
3HaHUH W TyTéM CpaBHEHUS pPAa3IMYHBIX MCTOYHUKOB  BBIJACIATH
uHPOpPMALIMIO, KOTOpasi SBISIETCS NPOTUBOPEUMBOHIIIM MOXKET OBITH
HE0CTOBEPHOM

UCTIOJIF30BaTh TPU BBHITIOJIHEHUH YYEOHBIX 33JaHUN HAYYHOTOMYJISIPHYIO
aUTepaTypy (pU3MUECKOro CoAep aHMs, CIPAaBOUYHBIE MaTepPHaJIbl, PeCypChI
cetru UHrepHer, Bnajere NpUEMaMU  KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBbIE KpAaTKHUE NMUChbMEHHBbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(QOpMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOJIMYHO JeNaTh KPaTKhe COOOMIEHUS O pe3yIbTaTax MPOEeKTOB MU
y4eOHBIX MCCIEOBAHUM, MPHU ITOM TPAMOTHO HCIIOJIB30BaTh W3YYCHHBIN
MOHATUWHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
Npe3eHTalunei

1.19

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

OpY BBIOJHEHUH YYeOHBIX TPOEKTOB U HCCICIOBAHUN pPaCHpEAessTh
00s3aHHOCTU B TpyYIIIE B COOTBETCTBUU C IIOCTABJIECHHBIMMU 3ajadyaMu,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JEHCTBUM, aJEKBaTHO OLEHUBATH
COOCTBEHHBIM  BKJIaJ B  JEATEIIBHOCTh  IPYMIbl,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHHE OKPYXKAIOLINX

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTaThbl 0CBOCHU S OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa303a}mﬂ

HCIIOJB30BaTh IMOHATHA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOUIUX JaHHOC (I)I/ISI/ILICCKOG SABJICHUC

1.3

pacno3HaBaTh  IPOSIBIEHWE  M3YyYEHHBIX  (PU3WYECKUX  SBICHUM B
OKpYXKarollleM MHpE, B TOM 4Hcie (U3MUECKUe SBJICHHUS B IpPUpOJE, NpU
9TOM TEpPEBOJUTh MPAKTUYECKYI0 3ajadyy B Y4eOHYyI0, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBATh M3YyYEHHBIE CBOICTBAa Tel U (PU3MYECKHE SBIICHUS, HCIONb3Ys
¢usznueckue  BENWYMHBI, T[PU ONUCAHUM MPAaBWIBHO  TPaKTOBaTh
(¢u3NYECKUN CMBICI HCIIOJIb3YEMBIX BEJIWYMH, O00O3HAUYEHUS MU €IWHUIIBI
(¢u3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JAaHHYIO
¢u3nUecKyro BEIMYUHY C JPYTMMH BeIMYHMHAMHU, CTPOHUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYHH

1.5

XapaKkTepU30BaTh CBOWCTBAa Tei, (U3WYECKUE SBICHUS U TPOIECCHI,
WCTONB3ysl  M3YYEHHBIE 3aKOHBI, TMpPU HATOM J1aBaTh  CJIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3aMHMCHIBATH €T0 MATEMATHYECKOE BhIPAKECHUE

1.6

OOBSACHATh (PU3WYECKUE MPOLIECChl U CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalui NpPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 | — 2 TOTHYecKuX
nraroB ¢ momompbio 1 — 2 u3yyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
(U3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peumatb pacyéTHble 3a7adyd B 2 — 3 JEWCTBHUA, HUCIOJB3Ys 3aKOHBI M
dbopMynbl, CBs3bIBaIONIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIN3a
yCIIOBUSL 33/1aydl 3alKChIBaTh KPaTKOE YCIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX [ peleHus 3aJadd, BBIOMpATh 3aKOHBI M (OPMYJIBL,
HeoOXoauMble il €€ pelleHus, NPOBOAUTH pacdy€Thl M CpaBHUBATh




MOJIYYCHHOC 3HAUCHUC (1)I/I3PIHGCKOI>'I BCINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6J’I€MBI, KOTOPBIE MOXHO PpCIINTh IIPU ITOMOIIU
q)HBI/I‘-IeCKI/IX MCTOOAOB, HCIOJIB3yd OIMCAHUC HUCCICAOBAHUA, BBIACIIATH
IMPOBEPACMOC MMPCAIOJIOXKCHUC, OIICHUBATh I[MPABUJIBHOCTbH nopsaka
IMMPOBCACHUA UCCIICAOBAaHMA, ACJIaTh BBIBOAbI

HPOBOIUTH OTBITHI 10 HAOIIOJCHUIO (PU3MYECKUX SABICHUH W (PU3HYCCKUX
CBOMCTB Tell: (OPMYJUPOBATH MPOBEPSEMbIC MPEANONIOKEHHS, COOUPAThH
YCTAHOBKY W3 IPEIJIOKEHHOTO0 00OPYIOBaHUS, OMUCHIBATH XOJ OIbITA U
(GhopMyITUPOBATH BBIBOIBI

BBITIOJIHSITh MPSIMbIE U3MEPEHHUsSI C UCIIOIH30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JTaTYNKOB (PU3NYECKUX BEIMYWH, CPABHUBATH PE3YyJIbTAThl U3MEPEHUH C
yu€TOM 3a/1aHHOM a0COIFOTHOM MOTPETHOCTH

IPOBOJIUTH MCCIIECAOBAaHNE 3aBUCHMOCTH OJHOW (pU3NYECKON BETMYHMHBI OT
IpYyrol ¢  UCIOJNB30BAHUEM  NPSAMBIX  W3MEPEHUH:  IIJIaHUPOBATH
UCcie0BaHue, COOMpaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIEAys
NpeAoKeHHOMY — IUIaHy,  (UKCHpOBaTh  pe3ynbTaTbl  HOJXYYEHHOM
3aBUCHMOCTH B BHJE TaOIMIl U TpaduKOB, 1eaTh BBIBOJBI 110 PE3yJIbTaTaM
UCCIICTOBAHMS

IPOBO/IUTh KOCBEHHBIC H3MEPEHHS (HU3MYECKUX BEIMYMH: IUIAHUPOBATH
U3MEpeHusi, coOuparh  SKCIEPUMEHTANBHYIO  YCTaHOBKY,  CIEIys
NpPEeUI0KEHHON MHCTPYKIIUH, U BBIYUCIISATH 3HAUYEHNUE BEIMUUHBI

coOnroaaTh MpaBuja TEXHUKU O€30MacHOCTH MpHU paboTe ¢ J1abopaToOpHbIM
o0opynoBaHrEeM

1.14

XapaKTepu30BaTh IPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MNpPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPOM Ha WX OMMCAHUA, UCIONb3Yysd 3HAHUS O
cBOiicTBax  (M3MUECKHUX SIBICHMH U  HEoOXoAumble  (U3NYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIBHBIE
HpI/I60pH Imo cCxeéMaM H CXEMAaTHYHBIM PUCYHKaM, COCTaBJISATh CXCEMBI
SIEKTPUYECKUX  IEMe ¢  MOCIEAOBAaTEIbHBIM U MapauIeIbHBIM
COEITMHEHUEM 3JIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYEHHUS 3JEMEHTOB
SNIEKTPUYECKHX LIeTEH

1.16

OPUBOANUTH  NpUMEpbl  (HAXOAUTh  HMHMOpMAIMIO O  [pPUMEpax)
MPAKTUYECKOTO HMCIONb30BaHUs (U3NYECKUX 3HAHUW B IOBCEIHEBHOM
KU3HU 11 ofOecriedeHus 0e30MacHOCTH MpU OOpallleHUuH ¢ MpubopaMu U
TEXHUYECKUMHU yCTPONCTBAMH, COXPAHEHUS 370POBbsI U COOIIOACHHSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cperie

1.17

OCYIIECTBIIATh MOUCK HH(MOpMaUUK (UINYECKOTO COAEPKAHUS B CETH
NHTepHeT, Ha OCHOBE UMEIOUIMXCA 3HAHUW MW MYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBIACNIATh UH(POPMALIHMIO, KOTOpas SBIISETCS
MIPOTHUBOPEUYNBOMN MITH MOXKET OBITh HEJIOCTOBEPHOMN

1.18

UCIIOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33/JaHUN HAYYHO-TIONMYJISPHYIO




JaUTEpaTypy (PU3MUECKOro COACpkKaHUS, CIIPABOYHBIC MAaTEPUAIIbI, PECYPChHI
cetu HMHurepHer; Biagerb NpuéMaMM KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IHCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO
COJICpKaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATh PE3yJIbTaThl IPOCKTHOM
WK UCCIICIOBATEIBCKOM JEATSILHOCTH, [IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3yJYCHHBIA TOHSATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

OpU BBHINOJHEHHUH YUYEOHBIX NPOCKTOB U HCCIEJOBAHUN (PU3UUECKUX
IIPOLIECCOB  paclpeAesaTh OOS3aHHOCTM B TIpYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJla4aMHM, CJIECJUTh 3a BBIIOJIHEHUEM IUIaHA ACUCTBUH U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTD I'PYIIBI, BBICTPAUBATh KOMMYHHUKaTUBHOE B3aWMOJEHCTBHE,
HPOSIBIISAS TOTOBHOCTD Pa3peliaTh KOH(IUKTbI

9 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

11

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

1.3

14

1.5

pas3nuyath SBJICHUS MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIONTUX JTAaHHOE (hU3UIECKOE SIBJICHUE

pacrio3HaBaTh  MpOSIBICHHE M3YYEHHBIX  (PU3MUYECKUX  sSBIEHHA B
OKpY’KaloIlleM MHUpe, B TOM 4uciie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
S9TOM TEpeBOAUTH MPAKTUYECKYIO0 3aJady B Yy4eOHYIO, BBLACIATH
CYIIECTBEHHbIE CBOMCTBA (MIpU3HAKU) (PU3UUYECKUX SIBICHUN

OIKCHIBATh M3y4YEHHBbIE CBOMCTBA Tel U (U3NYECKHUE SBICHUS, MCIONB3YS
¢u3uyeckue  BEIMYUHBI, NPU  ONHCAHUU NPABWIBHO  TPAKTOBAThb
(¢u3uUecKUil CMBICT HCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS U EJUHMIIBI
bu3nyecKuX BEIMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
bu3NYeCKyl0 BEIUWYMHY C JPYTUMH BEJIWYMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

XapaKTepu30BaTh CBOWCTBA TeN, (GU3MUYECKUE SIBICHUS U MPOIECCHI,
UCIIONIb3Ysl  WM3Y4YEHHBIE 3aKOHBI, NpPU ATOM JIaBaThb  CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3alUCHIBAaTh €70 MAaTEMaTHUYECKOE BhIpaKEHHE

1.6

OOBSICHATH (PU3UYECKUE MPOIECChl M CBOICTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUd NPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBACHEHHE U3 2 — 3 JOTMYECKUX




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHHUH,
(GU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pematb pacu€THble 3amaud (OmUparouIMecs Ha cucteMy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJIW3a YCJIOBHUS 3a/ladd 3alKCchbiBaTh KpaTKOe
YCIIOBHE, BBISBIATH HENOCTAIOUINE WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JJIsl PELICHMs], IPOBOJUTH PACUEThl U
OLIEHUBATb  PEAIMCTUYHOCTh  IIOJIyYCHHOTO  3HAYEHHUA  (PU3UUECKOM
BEJIMYUHBI

1.8

pacrio3HaBaTh IpPOOJEMBI, KOTOpPBIE MOXHO pPEUIMTh IPH I[OMOIIX
(U3NYECKUX METOOB, HCIOJIb3YS OINMCAHUE WCCIEIOBaHUs, BBIICIATDH
IpoBEpsEMOE  NPEINOJI0KEHNEe, OLEHMBATh IMPAaBWIBHOCTh  MOpsSAKA
IOPOBEICHUS  UCCIIEAOBAHMs,  JelaTh  BBIBOJBL,  HMHTEPIPETUPOBATDH
pe3yibTaThl HAOIIOAECHUN U ONBITOB

1.9

IMPOBOAUTDH OIIBITHI 11O Ha6JIIOl[€HI/IIO (i)I/IBI/I‘-ICCKI/IX SIBIICHUM WIIN (1)I/I3I/I‘ICCKI/IX
CBOMCTB TeJI: CaMOCTOATEIbHO COOMpATh YCTAaHOBKY U3 HM30BITOUHOIO
Habopa 00opynOBaHMs, ONHUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMynHpOBaTh BHIBO/IBI

1.10

IPOBOJIUTH NPU HEOOXOAMMOCTH CEPHIO NPSIMBIX HW3MEPEHUH, ONpeness
CpeHee 3HaueHUEe u3MepseMoll BeauuuHbl ((OKYCHOE paccTOosHUE
coOuparomied JIMH3bI), OOOCHOBBIBaTH BBIOOpP cIlocO0a H3MEpEeHUus
(M3mMepHTEIBHOTO MPHOOpa)

1.11

IPOBOAMTH  HUCCIIEJJOBAHME 3aBUCUMOCTEH (U3MYECKHUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHHH: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbBHO ~ COOMpaTh  yCTAHOBKY, (PUKCUpOBaTh  pe3yabTaThl
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpauKoB, JeNaTh BHIBOJIBI IO PE3YyJIbTaTaM UCCIIEJOBAHUS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYHH: ITJIAHUPOBATH
HU3MCEPCHNA, CO6I/IpaTB OKCIICPUMCHTAJIIbHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCEPCHUA, CICAYyA HpG}IJ'IO)KGHHOfI HHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI U aHAJIM3UPOBATH IMOJIYYCHHBIC PE3YJILTATHI C y‘-IéTOM 3a,[[aHHOI7I
MOrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

1.14

coOnroaaTh MpaBuja TEXHUKU O€30MacHOCTH MpHu paboTe ¢ J1abopaToOpHBIM
0bopyoBaHEM

pa3inyath OCHOBHbBIE TMPH3HAKK W3YYCHHBIX (PHU3MUECKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUYCUHBIH HCTOYHHK
CBETa, Jyd4, TOHKAs JMH3a, [JIaHEeTapHas MOJIEIb aTOMa, HYKJIOHHAs MOEIb
ATOMHOTO Si7Ipa

1.15

XapakTepu3oBaTh MPUHLUIBI  JEHCTBHS  W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOI Ha MX OMHCAHUS, UCIONb3YS 3HAHUS O
CBOWCTBaX  (U3MYECKUX SBICHUH H  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HM3YUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnr  y4yeOHO-TIPaKTMYECKUX  3a/]ay, ONTHUYECKHE CXeMbl s
MOCTPOCHHUS N300paKEHUH B IIIOCKOM 3epKalie U COOMparoleH JINH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HKCIONBb30BaHUS (U3MUYECKUX 3HAHWW B TOBCEIHEBHOM
JKU3HHU U1 oOecriedeHuss 0€30MacHOCTH TPH OOpallleHuH ¢ MpuOopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 37I0POBbsI M COOIOICHUS HOPM
9KOJIOTUYECKOTO IMOBE/ICHUS B OKPYKAIOIIEH cpelie

1.18

OCYILECTBIISITh TMOMCK WHGpOpMANUU (PHU3HUECKOTO COACPKAHUS B CETH
WNurepuer, camocrosiTeNbHO (OPMYJIUPYs MOMCKOBBIM 3ampoc, HaXOAWUTh
IOYTU OHpEJeNeHHs] TOCTOBEPHOCTH IOJIyYeHHOM HH(OpMalMM Ha OCHOBE
UMEIOIIMXCS 3HAHUHU U JTOIOJIHUTEIIBHBIX KICTOYHUKOB

1.19

UCTIOJIB30BaTh IMPH BBITOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro COMepKaHUs, CIIPAaBOYHBIE MAaTE€PHAJIbI, PECYPCHI
cetu HMHrepHer; Biagerb NpuéMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO371aBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UYECKOTO COJCpIKAHUS,
MyOJTUYHO TIPEACTABIATh PE3YyJIbTAThl MPOCKTHON WM MCCIEN0BATEIhCKON
JIEATEIIbHOCTH, IIPX 3TOM I'PaMOTHO HCIOJIb30BAaTh U3YYEHHBIN MOHSITUHHBIN
anmapar HW3y4yaeMoro pasziena (U3UKH U COMPOBOXKIATh BBICTYIJICHUE
npe3eHTaluel ¢ y4éToM 0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

MpPU  BBINIOJIHEHUH Y4YEOHBIX TMPOEKTOB U HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ[a4aMH, CIEAUTh 32 BHITIOJIHEHUEM IUIaHA JIEHCTBUU U
KOpPPEKTUPOBAaTh €ro, aJeKBaTHO OICHMBaTh COOCTBEHHBIH BKIaJ B
NESTENIbHOCTh TPYIIBI, BBICTPAaUBaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOHPIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
7 KUIIACC

Kon Kon
pa3aesia  3JieMeHTa

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHMPA

®uzuka — Hayka o mpupoje. SBneHus npupoasl. Ouznueckue

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

1.1 SIBJICHUSA . MCXaHHMYCCKUC, TCIIJIOBBIC, QJICKTPHUYCCKUC,
MAarouTHBIC, CBETOBLIC, 3BYKOBBIC

dusnueckue BETUYMHBL V3MepeHHe (U3HYECKHX BEINYHH.
1.2 dusnueckue puOOpHI. [Torpemuocts U3MEPEHUM.
MexayHapoiHasi cucTemMa eMHHULL

EcrecTBeHHOHayuyHBIi ~ METOA  TO3HaHMS:  HaOJIIOJCHHE,
IIOCTAHOBKA HAy4YHOT'O BOIIPOCA, BBIABH)KCHUE TMIOTES,

! 13 OKCHEPUMEHT IO  MpOBEpKEe  THUIOTE3,  OOBSCHEHHE
Ha0J110/1aeMOT0 SIBJICHUS
1.4 Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIeTIeH
[IpakTuyeckue paboOTHI:
##HPar###113MepeHne paccToOSHUH.
15 ##HPar###113mepenre 00bEMa KHUJIKOCTH U TBEPOTO TeA.

#H#HPar###Onpenenenue pa3MepoB MajbIX Tel.
###Par##13mepenne TEMITepaTypbl pu ITOMOIIH
KHUJKOCTHOTO TEPMOMETpPA U JJaTUMKa TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

#H##Par###CTpoeHne BellecTBa: aTOMbl U MOJEKYJbL, HX
2.1 pazMepbl. ONBITHI, JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE
BEIIIECTBA

#H##Par### ] |pokenne yactuil BemecTBa. CBs3b  CKOPOCTH

2.2 JBUKEHMSI YacTHUIL C TeMmIepaTypoil. bpoyHoBckoe nBHXKeHHeE,
b dysus
2 53 B3anmMopneiicTBre YacTHI] BELECTBA: IPUTSKEHUE U
' OTTaJIKUBaHUE

#H##Par### ArperaTHple COCTOSIHHS BEIISCTBA: CTPOCHUE Ta30B,
KUJIKOCTEH U TBEPABIX (KPUCTAJUIMUECKUX) Tell. B3auMocBsizb

2.4
Memny CBOHUCTBaMH BCIICCTB B paSHBIX ar peFaTHBIX COCTOAHUAX
Hn Uux aTOMHO-MOHeKy.HHpHBIM CTpOeHI/IeM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6 [IpakTuyeckue pabOTHI:




JABVOKEHUE 1

###Par###Onenka auamerpa aToMa METOAOM psAlgoB  (c
HCIIOIb30BaHuEM (oTorpaduii).

H#H#HPar###O0nbITEl IO HAOIIOJCHHUIO TEIJIOBOTO PACHIUPEHUS
ra3os.

H#HHHPar###0nbITHl MO0 OOHapY)KEHUIO  JICHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSDKEHUS

B3AMMOJENCTBUE TEJI

3.1

3.2

Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE
JABHKECHUE

#H##Par###Ckopoctb. CpelHssl CKOPOCTh TP HEPABHOMEPHOM
JBYOKEHUH. PacuéT myTu u BpeMeHH JBUKECHUS

3.3

SIBnenue uHepuuu. 3aKOH MHepLUH. B3auMopelicTBue Ten Kak
IIPUYMHA U3MEHEHHs CKOPOCTH JIBUKEHUS Tell. Macca kak Mepa
HMHEPTHOCTH Teja

3.4

3.5

#HH#HPar### lnornocts  BemectBa. CBA3b  IUIOTHOCTH — C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMa BEllleCTBa

Cuita xak XapaKTCPpUCTHKA BSaHMOI[efICTBI/IH TCI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3aMepenue Cuibl ¢ OMOIIBIO
JTUHAMOMETpa

3.7

3.8

H#HH#HPar### IBnenue tarorennsa u cwia TsHkectu. Crua TshKeCcTu
Ha Jpyrux miaHerax. Bec tema. HeBecomocTs

Cuna TPCHUH. TpeHI/Ie CKOJIBKCHUA U TPECHUC ITOKOS. TpeHI/Ie B
npupoac U TCXHUKC

3.9

###Par#H#CnoxeHre Cuil, HalPaBJIEHHBIX MO OJHOM MPSMOIL.
PaBHOelicTBYIOIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OrmpeziesieHre CKOPOCTH PaBHOMEPHOTO JBUKEHHUsS (IIapHKa B
YKUJKOCTH, MOJIEIH JIEKTPUIECKOTO aBTOMOOMIIS U TaK Jjajiee).
Ompenenenne cpeaHell CKOPOCTH CKOJBXKEHUsS Opycka WIH
apuKa Mo HaKJIOHHOW IIOCKOCTH. OmnpeneneHne MIOTHOCTH
TBEpAOro Tena. OMbITBI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
pacTspkeHus (nedopMaiiuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OnbIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTb CHJIBI  TPEHHS
CKOJIBKEHHUSI OT Beca Tejla M XapaKTepa COIMPHUKACAIOIINXCS
ITOBEPXHOCTEN

®dusnueckue SBICHUSA B IPUPOAE: NPUMEPHI JBWKECHHUS C
pPa3JIMYHBIMU CKOpPOCTSIMH B JKUBOM M HEXUBOH IIpUPOJIE,
JEHCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTE U TA30B

4.1

HaBnenue TBEpmoro Tenma. CmocoObl  yMEHBIIEHUS |




YBCIUMYCHUA NABJICHUA

4.2

4.3

JlaBneHnue rasza. 3aBUCHUMOCTb JaBJE€HHA Traza OT 00bEMa,
TEeMIIepaTyphl

[lepenava naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMHu.
3akoH Ilackana. [THeBMaTHUeCKe MaIlIMHEI

4.4

3aBUCHUMOCTD JaBJICHUS JKUJIKOCTH oT TJTyOUHBI.
I'mapocratuueckuit  mapagokc. CooOIarommecss  COCYIbI.
l'unpaBnnueckre MEXaHU3Mbl

4.5

Atmocdepa 3emmum u armochepHoe pgaBieHue. I[IpuumHBI
CyIIECTBOBaHUS  BO3AYIIHOM  o0omouku  3emun.  OmbIT
Toppuuennu. 3aBHCHMOCTH  aTMOC(EPHOTO  JaBJICHUS OT
BBICOTHI HaZl YPOBHEM MOPs

4.6

4.7

WN3mepenue  armocdepnoro  masnenus. llpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBHE KHUAKOCTH M Tra3a Ha NOTPYXKEHHOE B HHUX TEJO.
BrrtankuBatonias (apxumMeioBa) cuia. 3aKoH Apxumena

4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnnaBanue

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEéMa
MOTPYKEHHOW B KUAKOCTh 4acTtu Tena. OnpeneneHue
BBITAJIKUBAIOIECH CHUJIbI, EUCTBYIOLIECH Ha TEJO, MOIPYKEHHOE
B JKUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKHUBAIOIIECH CHIIBI,
JEHUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAIKUBAIOIICH  CHIIBL,
JefcTBYIONIEH Ha TeNO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHON B
KUIKOCTb 4YacTM Tella U OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHME JIOAKU U
onpeeneHue €€ rpy30no bEMHOCTH

dusznueckue SBICHUSI B npupoac: BIIUAHUC aTMOC(l)CpHOFO
JIaBIICHUS Ha KUBOU OpTraHu3M, IIaBaAHUC pBI6

411

Texauveckue yCTpoicTBa: cool1aronuecs COCY/IbI,
YCTPOWCTBO BOJOIPOBO/IA, TUIPABINYCCKUN TIPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, TMTOPIITHEBOM HACOC, apeoMETP

PABOTA, MOIIHOCTbB, DHEPT' UA

5.1 Mexanunueckas pabota

5.2 Mexannueckass MOIIIHOCTh

53 [IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' I[TpaBuiio paBHOBECHS pbluara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY

55 «30710TO€ TpaBWiIO» MexaHukd. KoadduuueHt moae3Horo

neiicTBus MexaHu3MoB. IIpocTele MexaHHM3MBI B OBITY H




TEXHUKE
5.6 [TorenimanbHast SHEPTUM TeJa, MOJHITOrO HaJl 3eMIIEH
5.7 Kunernueckas sneprus
58 [lTonnass MexaHuyeckas »SHeprus. 3aKOH HM3MEHEHHUS U
' COXPaHEHUS MEXaHUUYECKOH 3HEpPTun
[IpakTuueckue paboOTHI:
#H##Par###Onpeneneaue  paboThl  CWJIBI  TPEHHSI  TIPH
59 PaBHOMEpPHOM  JIBIDKGHMM  Tejla 10  TOPU3OHTAIBHOM
' MOBEpXHOCTU. VccnenoBaHue YCIOBUN paBHOBECUS phluara.
Nsmepenne KIIJ[ HakioHHOM miockocTu. M3ydeHue 3akoHa
COXPAaHEHUs MEXaHUUYECKOH 3HEepTrun
5.10 ®u3nuecKue sIBJICHUS B IPUPOJIE: PbIYAry B TEJIC YEJIIOBEKa
TexHuueckue YCTPOMCTBA: pbIyar, MTOJBH>KHBIMN 51
5.11 HEMOJIBIDKHBIA ~ OJIOKHM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pasaesia  3JIeMeHTa
TEITJIOBBIE ABJIEHU A
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON Teopuu
6.1 cTpoeHHUsl BemecTBa. Macca u pasmepbl Mosiekyd. ONbITHI,
' MOJITBEP K IAI0II1E OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUU
6.2 Mopenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOrO COCTOSTHHUI
' BenlectBa. Kpucrannuueckue u amopHble Tena
6.3 OOBbsicHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX TeN Ha
' OCHOBE TI0JIOKEHUIN MOJIEKYJIIPHOKUHETHUECKON TEOPUH
6.4 CmauuBaHue U KanWUISPHbIE SIBICHUS
0 6.5 TemoBoe paclIupeHne U CKaThue
6.6 Temneparypa. CBs3p TeMIiepaTrypbl €O CKOPOCTBIO TEIJIOBOIO
' JIBUKEHUSI YACTHUIL
6.7 Buytpennsis osueprus. CnocoObl H3MEHEHMsI BHYTPEHHEU
' SHEPruM: TEIJIoNepeaaya U COBEpIIEHHE pabOThI
6.8 Bunel  Temonepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIMS,
U3ITyYeHUe
6.9 KonugecTBo TemmoTsl. Y aenbHas TEMIOEMKOCTD BEILIECTBA
6.10 TennooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHUE TEIJIOBOTO
' Oananca




6.11

IInaBmenne wu OTBCPACBAHUC KPUCTATINIMYCCKHUX  BCUICCTB.
Y,HCJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpa3oBanne u koHjeHcarus. Vcnapenuwe. Kunenwue.
VY nenbHas TEeIIoTa napooOpa3oBaHMs. 3aBHUCHUMOCTh
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS

BaaxnocTts BO3ayXa

6.14

3H€pI‘ W TOILJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHuA

6.15

6.16

[Tpunnumner padotel TemmoBbix nBurareneit KIIJ[ TtermoBoro
nBuratens. TersoBble JBUTATENIM W 3allUTa OKpYKaromei
cpenbl

3aKOH COXpaHEHUS U MpPEeBpalleHUs HSHEPrud B TEIUIOBBIX
rpolieccax

6.17

6.18

[TpakTuyeckune pabOTHI:

#HHHPar###ONBITEL Mo OOHApYKEHHIO  JIEHCTBHA — CHII
MOJIEKYJISIPHOTO NPUTSKECHHUS.

H#H#Par#H###ONbBITHL 10 BBHIPALIUBAHUIO KPUCTAJIOB MOBapEHHOM
COJIM WX caxapa.

H#HA##Par#H###0nbITHL 10 HAOMIOACHUIO TEIJIOBOIO PACIIUPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TeJl.

##Par#H#Onpenenenne  AaBieHUs Bo3AyXxa B OaiioHe
HINpULA.

H##H#Par#H#ONbITHL, 1€MOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero 00b&Ma U HarpeBaHus WK OXJIAXKICHHSL.
H###Par###1IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JUTHHBI
CTONIOMKAa JKUJAKOCTM B TEpPMOMETPUYECKOH TpyOkKe OT
TEMIIEPATYPHI.

###Par###Habmonenne U3MEHEeHNsI BHYTPEHHEH dYHEPruu Tesa
B pe3yJbTaTe TeIlonepe ayu U padoThl BHEITHUX CHUIL.
###Par###IccnenoBanue  SBJCHHWS — TEIJIOOOMEHAa  TpH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
H##HPar#H##OnpeneneHue KoJIMYECTBA TEIUIOTHI, IOJIYyYEHHOIO
BOJIOM TpU TEIUIOOOMEHE C HarpeTbiM METaUIMYeCKUM
LWIMHIPOM.

H##HPar#H#Onpenenenue yaeapHON TENI0EMKOCTH BEIIECTBA.
H##HPar#H#ccnenoBanue nporecca HCIapeHusl.
#HH##Par###OnpeneneHrne OTHOCUTEIHFHOM BIAKHOCTH BO3TyXa.
###Par#H#OnpeneneHne yaeabHOM TeMI0ThI IIaBICHUS JIbJa.

dusnyecKkue SBICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSKEHUE U
KalWJUISIPHBIE SIBJIEHUS B IPUPOJIE, KPUCTAUIBI B IPUPOJE,
u3nydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKUE OpH3HI;
o0pa3oBaHuE pOChl, TyMaHa, UHEsl, CHera.

6.19

Texnuueckue YCTpOMCTBA: KaIuJUISPBL, [IPUMEPBHI
UCIIOJIB30BAaHUsl KPUCTAJUIOB, XKUAKOCTHBIM TEPMOMETD, NATYUK




TEMIEPATYpbl, TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TCUXPOMETp, NapoBas TypOWHa, JBHUraTelb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpuszanus Ten. /[Ba posia aneKTpU4ecKuX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH  Kymona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICMCTBHUSL 3apSKEHHBIX T OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX/Y TE€JIaMH )
OnekTpuueckoe nosie. HanpsxkE€HHOCTh AJIEKTPUUECKOTO IMOJIS.
7.3 [lpyHuun  cynmepmo3uuMM  DJIEKTPUYECKMX  mojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu 3JIEKTPUUYECKUX 3apsAJI0B. DneMeHTapHbIH
7.4 anekTpuueckuil 3apan. CtpoeHue aroma. IIpoBogHukM U
JIUBJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
76 DNEeKTpUYECKUM TOK. Ycenosus CYLLIECTBOBAHUA
' ANEKTPUUECKOTO TOKA. MICTOUHHMKHM MOCTOSIHHOTO TOKA
77 JIeicTBUSL  DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax
7.8 Onekrpuueckas nemnb. Cuia Toka. DIeKTpUYeCcKoe HallpshKeHNe
79 ComnpoTuBI€HUE MPOBOJHUKA. YIEIBHOE COMNPOTHBICHUE
' BEILIECTBA
7.10 3akoH OMa 1JIs ydacTKa Lenu
7.11 [TocnenoBarensHOE M MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB
712 PabGota W MOIIHOCTH DIEKTPUUECKOTO Toka. 3akoH JIkoyms —
' Jlenna
713 DONeKTpUYecKUe LIEeNU U MOTPEOUTENN IIEKTPUUECKON 3HEPTUn
' B OpiTy. KOpOoTKO€ 3ambIKaHue
714 [TocrossuHbie ~ MarHUTH.  B3anmoaeicTBHE  MOCTOSTHHBIX
' MarHUTOB
715 MarnuTtHoe nosie. MarHuTHOE 1noje 3eMJIu U €ro 3Ha4eHHUe st
' JKU3HHU Ha 3emiie
716 OnbiT Opcrena. MarHuTHOE TOJIE  DJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne PJIEKTPOMArHuTOB B TEXHUKE
[JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
717 OJIeKTpOABUTATENb  IOCTOSIHHOTO  TOKa.  Mcmonp3oBaHue
' AJIEKTPOJBUIATENIE B TEXHUYECKHX YCTPOHCTBAX M Ha
TpaHCIopTe
718 Onbitet ®apazes. SIBneHue HIEKTPOMATHUTHON WHAYKIIUH.
' [Tpasuio Jlenna
7.19 OnekrporeHepatop. CrnocoObl TOMYyYEHUS  AIEKTPUUYECKOM




SHEPruM. DJICKTPOCTAHIIMH HAa BO300HOBISIEMBIX HCTOYHHKAX
SHEPTUU

7.20

7.21

[TpakTuyeckue pabOTHI:

OnbITel 10 HAOIIOACHUIO HIIEKTPU3ALMHU TeJ UHAYKIUEH U Tpu
COIPUKOCHOBEHUH.

HccenenoBanue AeMCTBUSA 2JIEKTPUYECKOTO 110JIS HA IIPOBOIHUKHU
U IUDJIEKTPUKH.

CO6opka u npoBepka padOoThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

H3MmepeHue U peryJIMpoOBaHUE CUIIBI TOKA.

W3mepeHnue u peryinpoBaHie HalPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbl TOKa, HAYILIEro 4epes
pPE3UCTOP, OT COINPOTUBICHUS PE3UCTOpa M HANPSDKEHUS Ha
pesucrope.

OneIThl, JOEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIpPsKEHUN pu
IIOCJIEI0BATEIbHOM COEOUHEHUH ABYX pe3uctopoB. IIpoBepka
npaBwia JUisi CWJIbl TOKAa MpU MapajuleIbHOM COEIUHEHHU
pesuctopoB. OmpeneneHue pabOThI AIEKTPUUYECKOTO TOKA,
uaymero  yepes  pesuctop.  OmnpeneneHne  MOLIHOCTH
AIIEKTPUYECKOTO  TOKa,  BBIACJIAEMONM  Ha  PE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJ]
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB.  V3ydeHuWe  MarHuTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB NpHU UX OOBEIMHEHUU U Pa3/ICICHHM.
HccnenoBanue AEMCTBUSA 2JIEKTPUUYECKOTO TOKA HA MarHUTHYIO
cTpenky. OMbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTbH CHJIBI
B3aMMOJICHCTBUS KaTYIIKU C TOKOM W MarHuTa OT CHUJIbI TOKa U
HampaBJIeHUss TOKa B  KaTymke. M3ydenuwe pelicTBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzyueHue paboTbl snekrpoasurarens. Msmepenne KIIJ]
AIIEKTPOJIBUTaTENIbHON YCTaHOBKHU. OIIBITHI 10 HCCIIEI0BAHUIO
ABJIGHUS  JJIEKTPOMAarHUTHOM  MHIYKIUHU:  UCCIIEJJOBaHHE
M3MEHEHUH 3HaYeHMs] U HaIPaBJIEHUSI UHAYKIIHOHHOTO TOKa

dwusnyeckue sSBICHUS B MPUPOJE: IICKTPUUECKUE SIBICHUS B
atMocdepe, SIEKTPUUECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuH, Apeiid MONICOB, PO MAarHUTHOTO TOJS JUIS
KH3HH Ha 3eMIie, MOJIIPHOE CUSHUE

7.22

TexHudyeckue  yCTpOMCTBA: 3IEKTPOCKOII, aMIIepMeTp,
BOJIBTMETP, pEeOCTaT, CYETYUK DJICKTPUYECKOM DHEPruUH,




AIIEKTPOOCBETUTEIHHBIE puooPHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsr), AJICKTPUUYECKUE
NPEOXPaHUTEIH, AIIEKTPOMArHuT, AJIEKTPOABUTATEIh
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA

9 KIIACC
Kon
Konx anemenra IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHUWYECKMUE ABJIEHUA

8.1 Mexannyeckoe aBukeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTH MEXaHUYECKOTO TBUKECHUS

8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBHKCHHE
#i##Par###HepaBHOMEpHOE NPSAMOJIMHEHHOE JIBH)KCHUE.

8.4 CpenHsisi 1 MTHOBEHHasl CKOPOCTb Tejla NP HEPaBHOMEPHOM
JIBYKEHUH

8.5 YckopeHne. PaBHOYCKOpPEHHOE NPSMOJIMHENHOE IBUKECHHE

8.6 #H##Par###CBoboaHoe nagenue. OnbiTel ["anumnes
###Par###PaBHOMEepHOE NBIKEHUE MO OKpY:KHOCTH. [lepuon u

8.7 yactora oOpamieHus. JIuHeliHas W yrjoBas CKOpOCTH.
LleHTpOocTpeMUTENbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HproTOHA

8.9 Bropoii 3akon Herotona

8 8.10 Tperuii 3akon HeroToHa

8.11 #H##Par###1 [puHuun Cyneprno3uiuy CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #H##Par###Cuna  TpeHHs: cuia TPEHHUS CKOJBXKEHHS, CHUIIa
TPEHUSI TIOKOS, IPYTUE BHIIBI TPEHUS

8.14 #HH#Par###Cuna TSHKECTM W 3aKOH BCEMHUPHOTO TATOTEHUSI.
YckopeHnne cBOOOTHOTO TaICHUS

8.15 IBwxkenne miaHer Bokpyr Comnua. IlepBas kocMmuueckas
ckopocTb. HeBecomocTh u nieperpysku

8.16 PaBHOBecue maTepranbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO

8.17 ###Par###PaBHOBecHe TBEPIOro TeNa C 3aKPEMJIEHHOW OCBHIO
BpaieHuss. MoMeHT cuibl. LIeHTp TshkecTn

8.18 Nmmynse Tena. U3menenne umiynbca. IMIyabe crib

8.19 3aKOH COXpaHEeHHUsI UMITYJIbCa

8.20 #HHPar###PeakTUBHOE IBIKEHUE




8.21

Mexanunueckasi paboTa U MOIIHOCTb

8.22

8.23

Pabora cui TsSKeCTH, ympyroctd, TpeHus. CBs3b DHEPIHMH U
paboThI

[ToTennuanpHas SHEPrusl Teja, MOJHATOTO HaJ MOBEPXHOCTHIO
3eMiin

8.24

8.25

8.26

[TorenumanpHas YHEPTUS CKATOU MPYKUHBI

#H##Par###Kunernueckas sHeprus. TeopemMa O KHHETHYECKOM
SHEPIrUn

H##H#Par###3akoH cCOXpaHEeHUsI MEXaHUYECKOM dHEprun

8.27

8.28

[IpakTuueckue pabOTHI:

OnpeneneHne CpeaHEH CKOPOCTH CKOJIBKEHUS OpycKa WU
JBUKEHMSI IIapuKa IO HaKJIOHHOM IuiockocTH. OmpeneneHue
YCKOpPEHHUsI Tella TpU PABHOYCKOPEHHOM JBMDKEHUH  TI0
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH IYyTH  OT  BpPEMEHH  IpU
PaBHOYCKOPEHHOM JIBI>KEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBHKEHUU
0e3 Ha4YalbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psii HEUETHBIX
yucel, TO  COOTBETCTBYIOIIME  IPOMEXYTKH  BpPEMEHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIBI
HOpMasbHOro naBieHus. OmnpeneneHue kodd@uireHTa TpeHus
CKOJIbJKEHUS. Onpenenenue KECTKOCTH HPY>KUHBIL.
Omnpenenenue paboOTbl CHUJIBI TPEHUS MpPU PaBHOMEPHOM
JBIDKEHUM  Tela [0  TOPU3OHTAIBbHOM  MOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIPYTOCTH MPHU MOABEME Ipys3a C
HCII0JIb30BAHUEM HEMOBUKHOTO U TOJIBUYKHOTO OJIOKOB

dusznueckue SBJICHUS B npupoac: IIPUIKWBbBI W  OTJIUBBHI,

JABMOKCHUEC TIJIAHET ConneyHoH CHUCTCMbI, pCAKTHUBHOC NBUKCHUC
JKUBBIX OpTaHHU3MOB

8.29

Texundeckue YCTpOﬁCTBaZ CIIMAOMETP, AATYUKU I10JIOKCHMUA,
pacCTodAHNA U YCKOPCHUSA, paKEThI

MEXAHNWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHbBIC XapaKTCPUCTHUKU

91 KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 MareMaTtnueckuii ¥ TPYXUHHBIM MasATHHKHU. IIpeBpamienue
' SHEPI'UHU IpU KOJeOaTEIbHOM JBHKEHUU
9.3 3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc
Mexannueckne BOiHbL.  (CBOWMCTBA MEXaHMYECKHX  BOJIH.
9.4 [IpononpHbIe U MONEpeYHbIE BOJIHBI. J[11MHA BOJIHBI U CKOPOCTH

e€ pacnpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPAOM TeEJE,
CECMUYECKUE BOIHBI




9.5

3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHUE 3ByKa

9.6

9.7

NudpasByk u ynpTpa3Byk

[IpakTuueckue padbOTHI:

Omnpenenenue 4acToThl U Nepuoa KojaebaHuii MaTeMaTHYECKOTO
MasiTHUKA.

Omnpenenenue 4YacTOTHl W Iepuoja KoJeOaHWH MPYKUHHOTO
MasiTHUKa

Hccnenosanue 3aBUCUMOCTH nepuoja Kosie0aHui
MIO/IBEILIEHHOI0 K HUTHU Tpy3a OT JUIMHBI HUTH. MccrnenoBanue
3aBHCUMOCTH TI€PHOAA KOJICOAHUN NPYKHUHHOTO MasTHHKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCUMOCTH TiepHOAa KoJjeOaHW
rpy3a, MOJABEIICHHOTO K HUTH, OT MAacChl Ipy3a M XKECTKOCTU
npyxuHsl. I3Mepenne yckopeHusi CBOOOHOTO MaieHus

9.8

@u3nyeckue SABJICHUS B MOPUPOJEC: BOCHOPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEMCMHUYECKHUE BOJIHBI, I[yHAMHU,
9X0

9.9

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOJIb30BaHUE YIIbTPa3BYKa
B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTPOMarHUTHOE  TOJIe.  DJEKTPOMArHUTHBIE  BOJIHBI.
' CBoiicTBa dJIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas npupoja ceera. Ckopoctb cBeta. BomHoBBIE
' CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TenedoHa

105 @dusnueckue SBIEHUS B INpHUpPOJE: OHONOTHYECKOEe JIEHCTBHE
' BUJIMMOTO, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3Ty4EeHUI

10.6 TexHMUeCKue YCTPOWCTBA: MCIIOJIB30BAaHUE AJIEKTPOMArHUTHBIX
' BOJIH JIJIS1 COTOBOM CBA3H

CBETOBBIE ABJIEHU A

111 JIyueBas monens ceera. Mcrounuku cBeta

11.2 [IpsimonnHENHOE pacpoOCTpaHEHHUE CBETA

11.3 Otpaxenue cBeta. [I10ckoe 3epkano. 3aKOH OTpaKEeHHs CBETa

11 114 [Ipenomnenue cBeta. 3akoH mnpenomieHus cBeta. [lomHoe
BHYTpPEHHEE OTpakeHUE CBETa

11.5 JIunza. Xop jtyyen B IMH3e

11.6 Onrtuueckas cucrema QoTtoarmapara, MUKPOCKOIIA M TeJIeCKOoIa

117 I'maz  kak  onrudeckas  cucrema.  biauzopykoctb U

JaJIbHO30PKOCTH
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Paznoxenune Oenoro cBera B coekTp. Ombitel HploToHA.

118 CrnosxeHue cieKTpaJbHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
###Par###lccnenoBanue  3aBUCHUMOCTH  YIJla  OTPaKEHHUS
CBETOBOI'O JIy4a OT yIJla aJeHHUs.
##HPar###113ydenre XxapakTepUCTHK M300paskeHHs TpeaMeTa B
IJIOCKOM 3epKajie.
#H##Par###ccnenoBanie 3aBUCHUMOCTH  yIJIa  MPEIOMIICHHS
CBETOBOIO JIy4a OT yrja MaJeHUs Ha TpaHUIE «BO3AYX —
11.9 CTEKJIO».
##H#Par###1 lonydenue n300paXeHUH ¢ TIOMOIIBIO COOMpAroIen
JIUH3BI.
###Par###Onpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKOU
CWJIBI COOMPATOIIEH JIMH3EI.
#H##Par###OnbITHI IO Pa3I0KEHUIO OEIOT0 CBETA B CIIEKTP.
#H##Par###OnbITI 0 BOCHPHUATHIO IIBETa MPEAMETOB MpPU HUX
HaOJII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI
®dusnueckue sBIeHus B mnpupone: 3atMmenus Connua u JIyHsl,
11.10 I[BeTa TeJ, ONTHYECKHE sIBICHHS B aTmochepe (mBeT HeoOa,
pedpaxkuus, paayra, MUpax)
11.11 TexHuueckue yCTpoilcTBa: O4YKHM, MepHcKol, ¢oToanmnapar,
' ONTHYECKUE CBETOBOJIBI
KBAHTOBBGIE SABJIEHUA
121 OneiTel Pe3zepdopna u miaHeTapHas Mojenb aTtoma. Mojenb
' aroma bopa
12.2 Hcnyckanue u  morjouieHne cBera aTtoMoM. KBaHTBI
' JluHeHyaTeie CEKTPhI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3IydeHHs
124 Crpoenue atomHoro sapa. HykinoHHas Mozens aTOMHOTO siapa.
' H30TOMBI
125 PagunoaktuBHble npeBpaiienus. [leproa momypacnaga aTOMHBIX
' saep
126 SAnepHble peaknuM. 3aKOHBl COXPAHEHHs 3apsOBOrO U
' MAacCOBOTO YHCEI
12.7 DHeprust CBSI3M aTOMHBIX sifiep. CBsI3b MacChl i SHEPTHA
12.8 Peaknuu cunresa u aenenus snaep. Mcrounnku sHeprun ConHua
' 1 3BE311
12.9 Snepnas sHepreTuka. JleiicTBUE paJlOaKTUBHBIX U3JIYYEHU HA
' JKUBBIE OPTaHU3MBI
[IpakTuyeckue pabOTHI:
12.10 HaGmronenre CrilomHbIX U TUHEHYATHIX CIIEKTPOB U3TyUCHHUS.

HccnenoBanme TpekoB: M3MEPEHHE JHEPrMM  YaCTULIBIIO




TOPMO3HOMY ITyTH (110 (hoTOoTrpadusiM).
W3mepenne painoakTHBHOTO (hoHA

12.11

dusnueckue SIBIICHUS B [IpUpOAE: €CTECTBEHHBIN
panMOaKTUBHBIA (OH, KOCMHYECKHE JIy4YH, pPaJHOAKTUBHOE
U3JIy4CHUE NPUPOAHBIX MUHEPAJIOB, ACHCTBUE PaJIMOAKTUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa

12.12

TexHuueckue ycTpoicTBa: CIEKTPOCKOIN, WHAMBUIYaTbHBbIH
JO3UMETp, KaMepa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue posnu (U3MKU B HAy4YHOM KapTHHE MUpPA; CHOPMUPOBAHHOCTD
0a30BBIX TMpPEACTABICHUN O 3aKOHOMEPHOM CBS3M M IO3HABAEMOCTHU
ABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyronie ponu (QU3UKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOIIONUHN (DU3NYECKUX 3HAHUNH M UX POJIM B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAAEC POCCUHCKHUX H
3apyOeKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB
OKpPY’KaloIllero MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHus O BHJIAX MaTepuM (BELIECTBO M IOJIE), O JBUKEHMU KakK Crocode
CYIIECTBOBaHHUS MaTepuH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKOH CYNIHOCTH SIBJICHUN NPHPOJIBI (MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3/inyaTh SIBICHUS
[I0 ONHMCAHUID HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIUX JlaHHOE (U3NYECKOE SBJICHUE; YMEHHUE pPacro3HaBaTh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBICHUH B OKpYKAIOLIEM MHMpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Biianenne ocHOBaMM MOHATHUHMHOIO amnmnapara ¥ CHMBOJIMYECKOIO S3bIKA
GU3MKM M UCHONB30BaHUE HUX JJS pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapakTepu3oBaTh CBOWCTBAa TeJ, (U3MYECKUE SBICHHUS M IPOLECCHI,
UCTIONB3Ys PyHIAaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHrne OnuChIBaTh HM3yYCHHBIE CBOMCTBA TE€N M (PU3UUYECKHE SBICHUS,
UCIIONB3Ys PU3UUECKUE BETUIHHBI

Brnagenne ocHoBaMH METOJ0B HAYYHOTO MO3HAHUS C YU4ETOM COOIIO/ICHUS
MpaBuJI O€30MMACHOTO Tpy/ia: HabMoIeHUe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U3
JTAHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIMU, OMUCHIBATH XOJI OMBbITA U
3aMUChIBaTh €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  M3MEPEHHs,  CaMOCTOATENTbHO  COOMpAaTh
SKCHICPUMCHTAJIbHYIO YCTAHOBKY II0 HWHCTPYKIWH, BBIYUCIIATL 3HAYCHHUC
BEJIMYMHBI U AHAJIU3UPOBATH IIOJYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU
[IOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

NIPOBE/ICHUE HECIIOKHBIX AKCIIEPUMEHTATBHBIX WCCIICIOBAHMIA;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOJIUTH
UCCIIC/IOBAaHUE 110 WHCTPYKIWH, MPEACTABIATH MOJYYCHHBIE 3aBHCUMOCTH




¢u3nueckux BEIMYMH B BUAEe TaOmMI W TpaduKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeIOBAHHS

[TonnMaHMe XapakTEepPHBIX CBOWCTB (M3WYECKHX MOJeNeil (MaTepuabHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHasi MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOI'O
Apa) U yMEHUE IPUMEHATH UX JJIs1 00bACHEHHUS (PU3NYECKHUX IPOLIECCOB

VYMeHne 00BSICHATh (PU3NUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHTyallMd NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIIATD IPUYUHHO-CJICICTBCHHLIC CBA3HU n CTPOUTH
OOBSICHEHHE C OMOpOW HAa M3y4YCHHBIE CBOWCTBAa (PU3UYECKUX SIBJICHHUH,
¢du3nvecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMenue pemars pacu€THble 3a1a4n (Ha 6a3e 2 — 3 ypaBHEHMIA), UCIIONIB3YS
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (DU3UYECKHE BEITMYMHBI, B YACTHOCTH,
3alMCchIBaTh KPAaTKOE YCJIOBUE 3a/1a4Yd, BBIABJISATH HEJOCTAIOLIUE JTaHHbIE,
BBIOMpATh 3aKOHBI W (OPMYNBI, HEOOXOAMMBIE M €€ pelIeHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOJAUTH pPacu€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYeHUS (DU3MUECKO BEIUYHHBI; YMEHUE
ONpEAeNATh Pa3MEPHOCTh (U3MUYECKON BEIMYUHBI, MOJYYEHHOW MpHU
pellIeHnH 3aa9u

YMeHne XxapakTepu30BaTh MPUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4HcJie OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
IPOILIECCOB 0 UX OMHMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3MYECKUX
SBJICHUN U HEOOXOAUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnonb3oBaTh 3HAHUS O (U3NYECKUX SIBIICHUSX B IOBCEIHEBHOU
JKU3HU i1 oOecrieyeHus O€30MacHOCTH MpHU OOpalieHUH € OBITOBBIMU
npuOopaMl M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHMs 3/10pOBbS M
COOJIIOJIEHHsI HOPM HKOJIOTMUECKOT0 MOBEJEHHS B OKpY)KAIOLIEH cpere;
NOHUMaHHE HEOOXOAUMOCTH TPUMEHEHUS JIOCTWXKEHUH (U3UKU |
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOIOIIOIb30BAHUS

11

OneiT  moucka, MpeoOpa3oBaHHUS W TpeACTaBieHUs UHGOpMaLUU
¢u3mueckoro - cojepKaHWs € MCIOJb30BaHMEM  HH(POPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTWH; YMEHHE OLIEHHWBATh JIOCTOBEPHOCTH
NOJy4eHHOW MHQOpMalMM Ha OCHOBE HMEIOLIMXCA 3HAaHUM W
JOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BaTh IPH BBINOJIHEHUU
y4yeOHbIX 3aJaHUil HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJiep’KaHusl, CIpaBOYHbIe MaTepuaibl, pecypchl ceTd HTepHeT; BianeHue
0a30BbIMH HaBBIKaMU IpeoOpa3oBaHMsl MHPOpPMAIMU U3 OJHON 3HAKOBOM
CHUCTEMBl B JPYryl0; yYMEHHE CO34aBaTh COOCTBEHHbIE IMUCbMEHHBIE U
YCTHBIE COOOLIEHNSI HA OCHOBE MH(OPMAIK U3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D
O ®U3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanuueckoe aBuxkenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENEHOCTD
' TIBIKECHUS

PaBHOMepHOe u HepaBHOMepHOe aABMkeHue. Cpemusisi ckopoctb. Dopmyna ans
1.2 | BeiumcieHus cpeaHei ckopoctu: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKCHUC. 3aBUCUMOCTh KOOPpAUHATLI TCJIa OT BpEMCHU
B CJIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x(f)=x,+vf

I'paduxku 3aBucMMOCTM OT BpEeMEHU ISl MPOEKIUH CKOPOCTH, IPOEKIUU
IIEpEMEIIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKECHUU

3aBUCHUMOCTh KOOPJAMHATBl Tejla OT BPEMEHM B Clyya€ pPaBHOYCKOPEHHOI'O
NPSIMOJIMHENHOTO ABUKEHUS:

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyIbl Ui MPOEKIUH IEPEMEILEHHUS, IPOCKUUNA CKOPOCTH U MPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSMOJMHEWHOM JIBUKECHUU:

2
14 -Sx(F)=DOx'f+ﬂx'%.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(I)I/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JIsI NIPOCKOHUHN YCKOPCHUA, IMPOCKIUN CKOPOCTH,
MpoeKIrU ICPEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM
JBHXXCHHUH

CBobonHoe mnanenue. dopmynbl, omMchIBaOUME CBOOOJHOE TaJ€HHE Teia IOo
15 | BEPTHKAmA (IBW>KeHUE Tena BHU3 WJIM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BpPEMEHHM JJISl POEKIIMK YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpAUHATHI ITPpU CBOGOI[HOM MaaCHUU TCJIa 10 BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JBIKEHHS TEJIa M0 OKPYKHOCTH. HampaBieHne ckopocTu.
1.6  dopmyna s BBIYUCICHHS CKOPOCTH 4Yepe3 paauyc OKPYKHOCTH W TIEPUOJ
oOparreHus:




LenTpocTpemurenbHoe yckopenue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHHUS.
®opmyrna sl BHIYUCICHUS YCKOPEHUS:

_u
“WSR
®dopmyra, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUs:
vl
T

Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TIOTHOCTH:

_m

1.7 V
1.8 = Cwuua — BexTopHas puzmueckas BenumunHa. CIOKEHHE CHIT
19  SIBnenue unepuuu. IlepBsiit 3akoH HeloToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEJO
B3anmopencrtsue ten. Tperuit 3akon Herorona:
1.11 F p _P-l—}E
TpeHue mokos M TpeHHE CKOJIbKeHUs. PopMmyrna Uisl BBIYMCICHHUS MOAYISl CHIIbI
TPEHUSI CKOJIbKEHHUS:
F_=n-N
1.12 p =M
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yOpyrou aedopmariu
(3akoH I'yka):
1.13 F=k-Al
1.14  BceMmupHoe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHHUS:




F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia 715 BBIYUCIECHUS CHIIBI TSKECTH BOJIM3H IoBepXHOCTH 3emiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u
Heperpy3Ku

Nmritynbe Tenna — BekTopHas (pu3uvecKas BeJIMYnHa.
1.15 p=mi

HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMirynbse cuiibl

3akoH COXPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CHUCTCMBI TCII:
1.16  p=mmU; +imyU, =const

PeakTuBHOE ABMKCHHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosc
MeXaHI/I‘leCKaﬂ MOIIHOCTH:
1.17
n=4

t

Kunernueckas u noreHmanbHas sHeprus. @opmyia s BBIUUCIEHUS KHHETHYECKON
SHEPruu:

J'HUE

B
118 Teopema o knHeTHUECKOU dHEeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON
' SHEPIUH Tela, IMOJIHATOrO

Haa 3eMIIEH:

E,= mgh

Mexann4geckas OHCPIuAi:

E:Ek'l'Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHUYECKOM 3Hepruu B OTCyTCTBUE cuil TpeHus: E = const.
[TpeBparenre MexaHMUECKON SHEPTUU MTPU HAJTMUNUU CHIIBI TPEHUS.

ITpocThie MEXaHU3MBI. «30JI0TOE MPABHUII0» MEXAHUKH.
1.20  Psruar. Moment cusbl: M - FI.

VYcioBue paBHOBECHS phluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0710KK. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
®opmyiia 11 BBIYUCICHUS JABJICHUS TBEPIOTO TEJa:
F
pP= ch
JaBnenue ra3a. ATMocgepHOoe AaBlICHHE.
FI/IIlpOCTaTI/I‘-IeCKoe AAaBJICHUC BHYTPU KUIKOCTHU.
d)opMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPH KU AKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONpEAeSICHNs BBITAJKUBAIOLIEH CUIIbL, AEUCTBYIOIIECH
Ha TeJO, NOTPYKEHHOE B KUJKOCTh WM ras3:

Fap =PEV

Ycnopue nmaBanus Tena. [1lnaBanue CYAOB U BO3AYXOIJIAaBAHUC

1.24

1.25

Mexannueckue koyieOaHusa. AMIUINTY/AQ, TMEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIIAS YACTOTY U MEPUO/ KOJIeOaHUH:
1

"I."I:?

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKMA. [IpeBpamieHue dHeprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue Konebanus. BeinyxxaeHnslie konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL [Ipo1osibHbIC U TTONIEPEYHbIC BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpocTpaHeHUs BOJHBI:

h=v-T

3ByK. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3MmepeHne cpeaHel MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIBL; )KECTKOCTU MPYKUHBI
K03 pHLIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEH
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IIJIOCKOCTH; YCKOpeHHs Opycka mpu
JIBIDKEHUM 110 HAKJIOHHOW IUIOCKOCTH; 4YacTOTBl M  Iepuoja  KoJjeOaHuii
MaTeMaTHYECKOro MasiTHUKA; YaCTOTHI U MEpHoa KoleOaHuil Mpy>KUHHOTO MasiTHUKA;




MOMEHTa CHJIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIILIO HETOABMKHOTO OJI0KA; pabOThI CHIIBI YIIPYTOCTH NIPU NOIbEME TPY3a
C TIOMONIBIO MOABMIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIIEH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBKCHHA OT CHJIbI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMMOBCPXHOCTHU,
CWJIBI YIPYrOCTH, BO3HUKAIOIICH B MPYKWUHE, OT CTEHCHHW Ae()OpMaluud MPYXKUHBL,
YCKOpEeHUsl OpyCKa OT yria HAaKJIOHA HANPaBISIONICH; Mmeproja (4acTOThl) KoJeOaHMid
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MNPY>XUHHOI'O MassTHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TMEpHOIA
KOJICOAHUH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka yciOBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUA 6 npupooe. MPUMEPHl IBUXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEAKTHMBHOE IBUKCHHME JKUBBIX

1.30 OpPraHU3MOB, PblUaru B Telle YeJIOBEKa, BIMSHUE aTMOC(PEpPHOro JaBJICHUS Ha >KUBOU
OpraHu3M, IIJJaBaHUE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMM, 3€MIICTPSCEHHE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpouicmea: CIAJOMETpP, JAaTYUKH TIOJIOKEHUS, pACCTOSHUS U
YCKOpEHHUs1, AMHAMOMETD, MOJIIIUITHUKH, PAKEThl, pbluar, MOJIBUKHbIN M HEMOIBUKHBIH

1.31 Onoxu, HaKJIOHHAS TUIOCKOCTbh, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOJOIPOBOJIA, THIPABIMYECKUH ITpecc, MaHOMETp, 6apoMeTp, BBICOTOMED,
MOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUU CTPOCHMS BEILECTBA.

21 Mogenun  TBEPOOTO, IJKUAKOTO W Ta3000pa3HOTO  COCTOSIHMH — BEIIECTBA.
Kpucrammmyeckne n amop¢HbIe TETIa

99 JIBmxenune dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHS YacTUL[ C TeMIepaTypoil.

' BpoynoBckoe nBuxenue, mudpdys3us

2.3  CmaunBaHUWe W KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHE

26 Buytpennsist sneprus. Pabota u Teruionepenaya kak crocoObl M3MEHEHHs BHYTPEHHEH

' SHEPruu

2.7 Bwuasl Teruonepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyUEeHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y enmbHas TeI0EMKOCTb:

2% o=em(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOrO OaaHca:

2.9 Ql +Qg 1 =0

2.10 Hcnapenue u xKoHAeHcauus. VI3MeHeHHEe BHYTPEHHEH SHEPIHU B MPOLIECCE UCTIAPCHUS




U KoHeHcaru. Kunenue sxuakocTu. Y qenbHas TerioTa mapooopasosanus: L = Q/m

2.11  BnaxHOCTH BO3ayXa
[InaBnenne m Kpucrasmszanus. M3MeHeHne BHYTpEHHEH SHEpruu NpU IUIABICHUU H
KpUCTAIIM3alUU. Y IebHAsl TEII0Ta TUIaBICHUS:
212 0]
- m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  ITpuninunsl padoTtsl TemioBbix apurareneid. KI1J[ TermoBoro npurarens
Ipaxmuueckue pabomul
W3mepenne ynenpbHOH TEINIOEMKOCTH METAUIMYECKOTO LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515 KOTOPYIO OmymieH HArpeTblil IUJIUHIP; KOJIWYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM
' WIMHIPOM, TI0CJI€ OMYCKaHHs €ro B BOAY KOMHATHOW TEeMIEpaTypbl; OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa; YAEIbHOM TEIJIOTHI IIaBleHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbI MpPH PA3IMYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHAa WpH
CMEIIMBAHUU XOJIOIHOM U Topsiueld BOJbI; poIecca UCTIapEHUS
Qusuueckue A61eHUs 6 Npupode. TTOBEPXHOCTHOE HATSHKCHNUE U KAMJUISIPHBIC SIBICHUS
2.16 B mpupoae, KpucTtaulbl B mpupoje, u3inydeHue CoiHIla, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs!, CHera
Texnuueckue ycmpoticmea: KalWUISPbl, TPUMEPbl HWCIOJIB30BAHUS KPHUCTAIIOB,
2.17  >KUAKOCTHBIH TEPMOMETp, NAaTUYMK TEMIEpPaTypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
THTPOMETPHI, TICUXPOMETP, TapoBasi TypOWHA, TBUTATENb BHYTPEHHETO CTOPAHHS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dnextpuszanus Ten. J[Ba Buaa 3IEKTPUUECKUX 3aps/IOB
3.2  BzammoneiicTBre 3apspKeHHBIX Tell. 3akoH Kymona
3.3 3aKoH COXpaHEHUS IEKTPUUYECKOTo 3apsaa
3.4 Onektpuueckoe  mnoine.  Hanpsok€HHocTh  anekTpudeckoro  nousid.  [IpuHimun
' CYMEPIIO3HITNH JICKTPUUECKHUX TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurtenn snekrtpuueckux 3apsaoB. JleHCTBHE  3JEKTPUYECKOrO MOJMs  Ha
' aNeKTpuyeckue 3apsabl. [I[poBOTHUKY U TUBIEKTPUKU
[TocTossHHBIN ANEKTpUYECKUU TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia TokKa.
3.6  Hampsokenue.
I=qg/t,U=A/
3.7 DJIEKTPUIECKOE COTPOTUBIICHUE. Y IeTbHOE IIEKTPUIECKOE CONPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma ms ydactka snektpuieckou nenu: | = U/R
[TocnenoBarenbHOE COETUHEHUE POBOIHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIMMPOTHUBIICHUSA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruuTtHoe noJje MOCTOSHHOTO MarHuTa. B3auMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHME MarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM
3.15  Omsrrer @apanes. SABneHue MeKTpoMaruinTHON HHAYKIuu. [Ipasuio Jlenma
Ipaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AIIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHHUKE (PE3UCTOPHI,
316 JaMIO4Ka), OT HaIPsDKEHUs Ha KOHILAX MPOBOJAHMKA; 3aBUCUMOCTU COIPOTUBIICHUS OT
' JUIMHBI ~ NPOBOJHMKA, IUIOIIAJM €ro IIONEpPEeYHOTr0 CEYEHMs U  YAEIbHOTO
COTPOTUBIICHUS.
[IpoBepka mpaBuna [Uisl SJIEKTPUYECKOTO HANPSDKEHUS TMPU  IOCIEI0BATEIbHOM
COCIMHEHUW IMPOBOJHUKOB; TMpaBuja JUIsl CHUJIbl DJIEKTPUYECKOIO0 TOKa IpH
napauieTbHOM COETMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKA)
Qusuueckue A6leHus 6 npupode: BIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPTraHU3MOB, MArHUTHOE TOJIe 3eMIIH, JPEH( IOITFOCOB, POJIb
MarHUTHOTO TOJIS 715 )KU3HU Ha 3emJie, MOJSIPHOE CUsSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTAT, CUETUUK
318 JNEKTPUYECKON  JHEpPruu, DIIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTesbHbIE
' AJIEKTPOTPUOOPH!  (IPUMEPHI), DICKTPUUECKUE TPEIOXPAHUTENN, JJICKTPOMATHHT,
AJIEKTPOABUTATENb TOCTOSHHOTO TOKA, TEHEPATOp MOCTOSHHOTO TOKA
3.19  DnekrpomarHuTHbIe BONHEIL. [lIKkana 3neKTpoOMarHuTHRIX BOJH
3.20  Jlyuesas mojueinb cBeta. [IpsiMoMHEIHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xop nyueit B nH3e. POKYCHOE paccTOsiHUE JIMH3BL. OnTHYECKas CUIa JIMH3BIL:
' D=1/F
3.25 I'nma3 kak ontuyeckas cucrema. Onruueckue mpudopsl
3.96 Ilpakxmuueckue pabomul

HH#Par###113MepeHre oNTUYECKON CUITbI COOMpAIOIIe JIMH3bI; (POKYCHOTO PACCTOSTHHS




coOuparomield TUH3BI (0 CBOWCTBY pPaBEHCTBA Pa3MEpPOB MpeIMeTa U U300paKeHWs,
KOTI'JIa IPEeIMET PACIIONIOKEH B ABOMHOM (OKYce), TOKa3aTels IPEIOMIICHHUS CTEKIIA.
###Par###ccnenoBanue CBOMCTBA HM300paXEHUs, IOJYYEHHOTO C  IOMOIIBIO
coOuparomield JIMH3bI;, M3MEHEHHS (DOKYCHOI'O pACCTOSHHS JBYX CJIOYKEHHBIX JIMH3;
3aBHCHMOCTH YIJIa IPEJIOMIICHHS CBETOBOrO Jiydya OT yrjla MNaJCHHs Ha TPAHHMIIC
«BO3JIyX — CTEKIIO»

Duszuveckue A61eHUS 8 npupode: 3armeHus CoJiHIIA U .HYHBI, OoBETa TCJ, OIITUYCCKUC

3.27
SBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IEPUCKOT, (poToaImapar, ONTHIECKUE CBETOBOIbI
4 KBAHTOBGIE SIBJIEHUA
4.1  PaamoakTWBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmana
4.2 OnbiTel Pezepdopna mo paccesuuto anbda-vactuil. [LnanerapHas Mmoienb aToma
4.3  Cocra aToMHOTrO sigpa. M30TOIBI
4.4  Tlepuon momypacnaza aTOMHBIX sIep
45  SlnepHble peakuuu. 3aKOHBI COXPaHEHMSI 3apsI0BOIO U MAaCCOBOI'O YHCET
Quszuueckue s61eHUsi 8 npupooe: SCTECTBCHHBIH PalUOAaKTUBHBIA (POH, KOCMUYECKUE
4.6  nydd, paJHOAaKTUBHOE M3IyYCHHUE MPUPOIHBIX MUHEPAIOB, JACHCTBHE PAJHOAKTHBHBIX
W3JIy4CHUM Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPICTUKA



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Ou3uKa: HHXKEHEPHI OyIyIIero: 8-i Kiace: yriyOJeHHbINH YPOBEHB: YICOHUK: B
2-x yactsx; 1-e uznanue, 8 kiacc/ benara B.B., Boponnosa H.U., JlIomauenkoB
N.A. u np.; non penakiueit [Tanebparuena FO.A. AkurionepHoe 00IIECTBO
«M3narenbctBo «IIpocBemeHue

» duznka: UHXKEHepbl Oyaymiero: 9-i kinacc: yriayOJieHHbI YPOBEHb: YUEOHUK: B
2-x gactax; 1-e m3ganme, 9 xknacc/ benara B.B., Boponmosa H.U., JlomauernkoB
N.A. u np.; non penakuueit [laneoparuesa FO.A. AkunonepHoe 00111€CTBO
«M3narenbctBo «IIpocBemeHue

» dusuka (B 2 yactsax), 10 knace/ I'enpenmreitn JI.J., bynarosa A A.,
Kopuunbes 1.H., Komkuna A.B.; mox pexakiueit Opiosa B. A., O6miecTBo ¢
orpaHn4eHHor oTBeTCTBeHHOCThI0O « BMHOM. JlaGoparopus 3HaHui»;
AxuuonepHoe obmectBo «M3natensctBo «IIpocseienne»

» Gusuka (B 2 yactsx), 11 knace/ I'enpenmreitn J1.J., bynatoBa A.A.,
Kopuunser 1U.H., Komkuna A.B.; nox pegakuueit Opiosa B.A., OG1iectBo ¢
orpaHu4eHHON 0TBETCTBEHHOCTHI0O « BMMTHOM. JlaGoparopus 3HaHMiI»;

AxrmmmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenner



METOANYECKHUE MATEPHUAJIBI 1JIS YUUTEJIA

http://som.fsio.ru/subject.asp?id=10000006 - CereBoe 00beIMHEHHE METOAUCTOB
— 3TO CauT,

IIpeHAa3HAYEHHBIN U1 METOIMYECKON NOAIEPKKHU YUNUTEIIECH-TIPEIMETHUKOB. B
HEM pa3MeIaloTCs pa3InyHble MaTepuaibl MO (PU3UKE: KOHCIEKTH YPOKOB U
JEKUUH, pelieHne 3aaa4, 1a00paTtopHble padboThl, (PU3NYECKUE IKCIIEPUMEHTHI,
TECThI, BUJICO U ay/IMOMaTEpHAIIbl, a TaK K€ Jpyras moJjie3Hast uHbopMarus asis
YAUTEIIS

http://www.fizika.ru/ - ®usuka.ru. CaiT mist y9anmxcsi ¥ mperoiaBaTeiei
¢usuku. Ha caiite pa3meniens! yueOHukH Gusuku ais 10 u 11 kiaccos,
COOpPHUKH BOIIPOCOB U 33/1a4, TECTHI, OMIMCAHUS JIAOOPATOPHBIX padOT. YUUTEINs
3J1eCh HallyT TeMaTUYECKUE U TOYPOUYHBIE TUIAHbI, METOAMYECKUE Pa3pabOTKH

http://physics.nad.ru/ - Aaumanus GU3NIECKUX MPOIIECCOB

http://teachmen.csu.ru/index.php - ®u3ukam - npenogaBaTeNIsIM U CTYICHTaM.

BupTtyanpHas nabopaTtopusi, METOIUYECKUE MAaTEPUAIIBI, TECTHI 1 MHOTOE JPYToe

http://class-fizika.narod.ru/ - Knacc!nast pusuka ais 1r0003HaTeIbHbIX. CaiT
yuurens pusuku r. Cankr-IlerepOypr Enensl banaunoi. HeoObrunsie

MaTepHuaybl K ypokaMm: 00001IeHre U WLTIOCTpUpOBaHue (hakTaMu MaTepuaia mpu
MOATOTOBKE K ypokaMm ¢u3uku. CalT OyJeT HHTEPECCH YUUTEISAM

http://pedsovet.org/ - TTencoser.org. JKuBoe mpocTpaHCTBO 0Opa30BaHMSL.

HNHuTepHeT-pecypc COAEP>KUT TEOPETUUYECKUE U TPAKTUUECKUE MAaTEePUaIbl JJIs

MPOBENICHUS YPOKOB, BHEKJIACCHBIX MEPOTIPUATUN



http://www.uroki.net/ - UROKI.NET. Ha ctpanumiax storo caita Bel HaiigeTe
IOYPOYHOE U TEMAaTHYECKOE IJIAHUPOBAHUE, OTKPBITHIE YPOKH, CIICHAPHH
IIKOJIBHBIX MPa3IHUKOB KJIACCHBIC YaChl, METOINYECKHE Pa3paOOTKH, KOHCIIEKTHI
YPOKOB, Ta00OpaTOpHBIC, KOHTPOJIbHBIC PAOOTHI U MHOKECTBO IPYTUX MATEPHUATIOB
http://festival.1september.ru/subjects/2/ - dectrBanb negaroruyeckux uaeh

"OTKpbITHIN ypok". Pa3zpaboTku ypokoB 1o ¢pusmnke

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET

http://school-collection.edu.ru/ - Enunas kosnexius nudpoBbix
00pa3oBaTeNbHBIX PECYPCOB

http://fiz.1september.ru/ - snekTpoHHas Bepcus razersl" dusuka"
http://fizzzika.narod.ru/ - ®usuka mist Becex. CallT COASPIKUT 3aTa4H 1O OOIICH
(buU3uKe C pelIeHUsIMHU

http://zbsusu.narod.ru/labor.html - naGopatopHbie padboOTHI IO PU3NKE
http://elkin52.narod.ru/ - 3anuMatensHas Gu3uka B Borpocax u oTBeTax. Cair
3acinykeHHoro yuurtens PO Enbkrnna Buktopa

http://physics.nad.ru/ - Axumanus GU3NIECKUX MPOIECCOB
http://physics03.narod.ru/ - ®usuka BOKpyr Hac. Bel y3HaeTe OTBETHI HA MHOTHE
“nouemy”’. CMOXeTe MPOUYUTATh O SIBICHUSIX (PU3UKH, OITMCAHHBIX B JIUTEpaType,
a TaKKe HalieTe KPOCCBOP/IbI, 3a0aBHBIE PUCYHKH, HILTFOCTPUPYIOIINE

Pa3JINYHEBIC (1)I/ISI/I‘ICCKI/I€ IMpOUECCChl, 3aKOHEI, ABJICHHWA, paCCKa3bl U3 HCTOPHUHU



pa3BuTHUs HU3UKU U GU3UYECKUX MPEICTaBICHUN
http://teachmen.csu.ru/index.php - ®u3ukam - npenoaBaTeNsIM U CTYICHTaM.
BupryanpHaas madoparopusi, METOIUIECKHAE MAaTEPHAIBI, TECTHl U MHOTOE JIPYTO€
http://class-fizika.narod.ru/ - Knaccuas ¢usuka st mo6o3HaTenbHbIX. CaiT
yuurens pusuku r. Cankt-IlerepOypr Enensl banaunoi. HeoObrunsie
MaTepHabl K ypokam: 0000I1eHrEe U WLTIOCTpUpOBaHue (hakTaMu MaTepualia mpu
MOATOTOBKE K ypokam ¢u3uku. CalT Oy/IeT HUHTEPECeH YUUTENSIM U yUaIIuMCs
10-11 kmaccos

http://fn.bmstu.ru/phys/video/ - Buneosanucu no ¢pusuke. CChlIKM Ha
BUICOKJIHIIBI B hopmaTe AV, HITIOCTpUPYIONIUX Pa3IuYHbIe HHTEPECHBIE

(bu3nYECKHe ABICHUS






