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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (penepanbHON paboyeil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCS W OpPraHU3alUI0 H3YyYEHHs
(Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacnpeaeieHre yueOHoro Marepuaia
1o rojam o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TIOCKOJBbKY (pU3ndyecKkue 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u ¢GU3HIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBCHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosnee siICHble O0O0paslbl MPUMEHEHHUS HAayYHOTO METoJa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

Onna w3 TIaBHBIX 3a7a4d (puU3MUEecKOoro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE NIPEAIoOjaraeT OBJaJeHUE
CIIEYIOIIMMH KOMIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLEHUBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEJOBAHUS;

e HHTEPNPETUPOBATH  JIaHHBIE W HCIOJIb30BATh  HAay4dHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBanus ydeOHoro mnpeamera «@Pusnka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  00I11€00pa30BaTENIbHbIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnerun Munucrepctsa npocseiienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MpUOOPETCHNE WHTEpPeca W CTPEMIICHHS OOYyYaromIuxcss K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE HMX HHTCIUICKTYAJIBHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIAMCHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUN O PONHM (PU3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaJbHEHIIEMy OOYYCHHIO B ’TOM HalpaBJICHUH.

I[OCTI/I)KGHI/IG ITUX IIeaeH mporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUCM CICAYIOIUX 3a1a4:

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NproOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUINX pacuE€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTIeH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HAOIIONATh MPHUPOIHBIC SBICHUS W BHITIOIHITH OTIBITHI,
nabopaTtopHbie pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBOoeHHE MPUEMOB PabOTHl ¢ mHbOpMaIruel HU3NIECKOro COACp)KaHus,
BKJIOYast MHPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHUSIX (PU3UKHU, aHATU3 U
KPUTHYECKOE OlIEHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu Ipo(ecCHoOHaATBHON eI TSIBPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha m3yuenue ¢usukum (6a30BbI ypOBEHb) Ha ypPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Heaento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOpHBIX padoOT U
OMBITOB HOCUT PEKOMEHIATENIBHBIN XapaKkTep, YUUTENb JIeJaeT BbIOOP MPOBEICHUS



7a00paTOpHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANBHBIX 3aJaHUi, MpejiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aMeHa 10 (pU3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenudyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKH H3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] TMO3HAHUsS: HAOMIOJEeHHWEe, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GuU3NUecKuX SIBICHUN C TOMOLIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckre TpuOOPHl U MPOLEAYpa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. M3MepeHune pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEa.
4. OmpeneneHue pazMepoB MaJIbIX TEIL.
5. M3mepeHne TtemmepaTypbl IIPU IOMOIIM >KUJIKOCTHOIO TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OO0JbIle, YeM OOoJbllle BhICOTA
IycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTroMbl W MOJEKYNbl, HX pasmepsl. OmNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactul BemecTBa. CBS3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddysus. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEW M TBEPIBIX
(kpucTtaminyeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOnronenuie OpOyHOBCKOTO JABUKEHUS.



2. Habmonenue nuddysuu.
3. HaGOmionenue  siBIeHUM,  OOBSCHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBHKEHHH. Pacyér mytu u
BPEMEHHU JIBUKCHUS.
SBnenne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBWXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b MIJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojieicTBusl Tel. Cuia ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO IMHAMOMETpA. SIBJICHUE TIATOTCHUS U CUJIA
TshkecTd. Cujia TSKEeCTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOIbXKEHUs U TPEHHE NOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs: HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBUU TEII.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEI.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpPEHEN CKOPOCTU CKOJBXEHUsSI OpycKa WM IIapuKa Mo
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTH pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITBl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TTOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTb JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, XUAKOCTIMU W raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUJAKOCTU OT IiayOuHBI. ['mapocratnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emiu. OmnbiTt Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOMIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IUIaBaHMs TeJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOM B
YKUJIKOCTb YaCTH Tela.

OmnpenenieHue  BBITAIKUBAIONIEH  CWJIbI, JCHUCTBYIOLIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTh.

[IpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOLIENW CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIONIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

KonctpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30MOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHne npaBuUiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamienne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NIPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycia0BHUM paBHOBECHUS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHMUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOTO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJIOXKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmauunBaHue U KamWUISIPHBIE siBJIeHUA. TemIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JIBHUXKEHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH JHEPruu:
TeIJIonepeayda u COBEpIICHUE paboTHI. Bus TeIUIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomngectBo Temorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TemuoBoro Oanmanca. [lnaBinenwme wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BrnaxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CrOPAHMUSL.

[Tpunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TernoBkie IBUTATENIMN U 3aIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpavuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

OrnpeneneHue JaBieHUs BO3yXa B OaJTOHE MITIPHUIIA.

OnbITHl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmonenne w3MeHeHHMs] BHYTPEHHEH OSHEPrud Tejla B pe3ysbTaTe
TEIJIoTIepe1aun U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TEIIOEMKOCTH BEIIECTRA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne H MATHUTHbBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apspkeHHBIX  Tenl. 3akoH KynonHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNepHO3ULUHU EKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTtuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st ydactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora u MoOmHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuTh.  B3auMoneHCTBHME  TMOCTOSHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Toj€  JJIEKTpUuUecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJNIEKTPOABUTATENIb MOCTOSTHHOTO TOKa. MCmonb3oBaHUE JJIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3nekTpoMarnuTHOW uHaykiuu. [Ipasumno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHU.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHnky NOCTOSSHHOTO TOKA.
JIecTBUS 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3neKTpUYECKOTrO HANPSKEHHS BOJIbTMETPOM.
. PeocTtat n Mmarazua cCOnpoTUBIICHUM.
. B3aumopericTBrEe NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3JCICHUS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa TMPOBOJHUKH U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHHUs U MaTepuana.

[IpoBepka mpaBWIIa CIOXKEHHUS HANPSDHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CWIBl TOKa MpPU MAPAIUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue pabOThI MEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UCTop.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB  TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CHJIbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCcTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexrpoaBUraTeIbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs U HANpPaBJICHUS HUHAYKLIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBr>keHue. HepaBHOMepHOE NpsiMOJIMHETHOE ABMXKeHUE. CpeaHsiss 1 MTHOBEHHasI
CKOpOCTH T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckOpeHHOE TmpsMoJiuHEWHOe nBmwkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas v yrioBasi CKOpOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUMI CyNEepIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOs, IPYTrue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOTO
nageHud. JBmxkenue mianetr Bokpyr Comnua. IlepBasi kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue matepuanibHOM TOYkH. AOcCoioTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cHll TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOTHATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [oTeHIIManbpHas SHEeprus CxaTou NpyxuHbl. Knnetnueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmroneHre MEeXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TEI

OTCYETa.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

H3mepenne CKOPOCTU U YCKOPEHHUS NMPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HalGmonenrne MmexaHu4YeCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmronenre paBeHcTBa CHII MPU B3aUMOJICUCTBUU TEIL.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM MIPHU JIBUKEHUM TEJa MO 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEWIIEro pPaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJIbHOW CKOPOCTHU MYTH OTHOCSTCS KaK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT CHJIBI
HOPMAJILHOTO JTaBJICHHUSI.

Onpenenenue Ko3ppuLeHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUH Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.

Pasznen 9. Mexanuyeckue Ko1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JTBUKEHUU.

3aryxatomue — koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BodHbl. (CBOHCTBA MeXaHWYeCKMX BOJIH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pPacinpOCTPaHEHMS.
MexaHn4yecKue BOJHBI B TBEPAOM TEJIE, CECMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa TOHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOGaHM Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmioneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripocTpaHeHne NpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKYyCTMUYECKHUN PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenue 4aCcTOTHI M Meproia KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH Tepuoja KoyieOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEepHoJa  KojeOaHui
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHUS.
Pazznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTpOMarHuTHeIX BOJH. I[llkana snexkTpomMarHUTHBIX BOJIH. Hcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeriHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHUs cBera. l[lomHOe BHyTpeHHEe
OTpakeHue cBeTa. Vcnonap30BaHME TOJMHOTO BHYTPEHHETO OTPaKEHUs B
ONTUYECKUX CBETOBOAX.

Jluaza. Xox onayuedr B gauH3e. OnTuueckas cucrema (Qortoarnmapara,
MUKpOCKOINAa M Tejieckomna. ['ma3 kak onruueckas cuctemMa. biIM30pykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIEKTPaJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpsiMonMHEHOE pacHPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUI B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0J1 Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JTUH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.
10. Monens ri1asa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [lomy4yenne 6emoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.
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Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHS CBETOBOTO Jiyya OT yIJa
TaJICHUsI.

2. HM3ydeHue xapaKTEpPUCTUK U300pakeHUs TpeaMeTa B IJIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEJIOMJICHUS CBETOBOTO JIyda OT yrJjia
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIBI cOOMparouiei
JVH3BL.

6. OINBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB NPHU UX HAOIIOJCHUHU uepes
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sanapa. HykmonHas wmopens atomHoro szapa. WM3orombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXpPAaHEHUS 3apsA0BOTO U MACCOBOTO YHCEI.
OHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl W JHEpPruM. Peakuuu cuHTE3a U
nenenus sanep. Ucrounuku sneprun CosiHiia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBlI.

JHemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIONIECHHUS.

2. CrnekTpsl pa3InyHbIX Ia30B.

3. Cnextp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: HM3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MAIONNN MOAYTH TIPEAHA3HAYCH I CUCTEMAaTH3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU M3YyUYCHUU BCErO Kypca (PU3HMKH, a TAaKXKe JJIS MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QuU3WKe I 0O0ydarouuxcs,
BBIOPABIIINX 3TOT YUEOHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJISI PEANH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESITETbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METaNnpeIMETHbIX  IUIAHUPYEMBIX  PE3yJIbTaTOB  00ydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHBIE.
[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYKAIOIIEH TPUPOJIC U TTOBCEAHEBHON KU3HHU;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauWOoOJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HA ypOBHE OCHOBHOIO OOLIEro 0O0pa30BaHMs HAMPABIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs 0yayT cOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIE PE3yJIbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

- MPOSIBJIEHUE MHTEPECAa K MUCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JOCTIKCHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYKJICHUN OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHHE BAXKHOCTH MOPAITBHO-ITHUECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTPHUATHE ICTETHUECKUX KadeCTB (PU3UYECKON HAyKH: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- OCO3HAaHHE IIEHHOCTH (PU3MYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTaBJISIOIIEH
KYJIbTYpBIL;

- pa3BUTHE Hay4YHOU JOO03HATETBHOCTH, WMHTEpPEca K HCCIEA0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHOro o0Opas3a J>KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH TMpaBWJ OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, HAa JAOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHPOBAHHOCTh HaBBIKA pe(IIeKCHH, TPU3HAHHE CBOETO IMpaBa Ha
OIMOKY ¥ TaKOTO K€ MpaBa y APYyroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHUS

- aKTUBHOE y4yacTHE€ B PEUICHWU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e - MHTEpEC K MPaKTUUECKOMY H3YyUYEHUIO Mpodeccuit, CBSI3aHHBIX C (PU3UKOU;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpPUMEHEHHE (U3MYECKUX 3HAHUU JIs pelIeHUs 3aj1ad B
o0JlacTh OKpYy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUM JJIsl OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ALHOT'O XapaKTepa HKOJOTHUECKUX MPOOIEM U MyTed HX

peleHns;
e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
Cpeasl:
e - MOTPEOHOCTh BO B3aUMOJIECUCTBUM TMPHU BBINOJIHEHUH HWCCIEAOBAHUM U

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 IMPAKTUUYECKYIO
NESTEIbHOCTD;

e - MOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HuCiie POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bl O (U3UIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
[1)76370 478

e - IUIAHUPOBAHHUE CBOETO pAa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBHISBISTH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBMM C YYETOM BIIUSHHUS Ha OKPYKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAQJIBHBIX MTOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OocBOEHHS mMporpaMMbl MO (HU3MKE HA YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocsi 0yayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Yy4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Ba3oBble JJoruueckue JelcTBUA:
e BBUIBJITH M XapaKTEpPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(stBIIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIIUN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SX
(bU3UYECKUX BEIUYNH;

CaMOCTOATENIbHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (Qu3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapUAHTOB peElIeHUs, BbIOOp Hambojee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKNE JEHCTBHUS:

UCIIOJI30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
bu3nuecKkuii JKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHUE (PUZUUYECKOTO
SIBJICHUS;

OIICHWBAaTh HAa MPUMEHUMOCTb U  JOCTOBEPHOCTh HHGPOPMAIIUIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHMSI, OTIBITA, UCCIIEOBAHUS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOLIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI W 3aIpOCHl TIPH MTOUCKE U
orObope MH(pOpMAIIMU WM JaHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzndeckoi 3a1aun;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAJIBHYIO (GOpPMY TIpEICTaBICHUS
uHbOpMAIM W WUIIOCTPUPOBATH peIIaeMble 3aJa4dl  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

B XoJe oOCyXkJeHusi ydeOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKITaeMOU TEMbI
BBICKA3bIBAaTh WJCH, HALICJICHHBIE HA PEUICHUE 3aJa4yd U IMOAJACPKAHUE
OJ1aro’xenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHMX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

MOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (QuU3nyYecKon
npo0JIeMB;

OPUHUMATh LEJIM COBMECTHOM NI€ATEIbHOCTH, OPraHU30BbIBATH ACHCTBUSA
N0 €€ J[OCTWKEHHUIO: pACIpeNesaTh poJid, OOCYXAaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JEUCTBUS C APYTHUMH
YJIeHaMH KOMaH]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYE€OHBIX CUTYyaIUsX, TPEOYIOUIUX
JUTsE petieHust GU3NYECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUyallbHOE, TPUHATHE DPEIICHHUs B TPyIMIe, MPUHSATHE pelIeHUuN
TPYIoN);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PelIeHUs GU3NUECKON 3a7a4u HIIN
IUTAaHA WCCJIEJOBAHMS C y4ETOM HMMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIpeiaraTh IJlaH €€ U3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKECHHS) PE3yJIbTaToOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb C€0sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABaTh CBOE MPABO HA OLIMOKY MpHU pelieHnH (PU3NYECKUX 3a]1ad Win
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHusi B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAMHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHENHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, gAedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECHUE TBEPIBIX TEJN C 3AKPEIUIEHHOM OCHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUAKOCTIMH U
razamu, arMocepHoe JaBJieHHE, IUUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHUYECKOW DHEPTHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMUX JaHHOE (GU3UUECKOE SBIICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIUSIHHUE
aTMOC(EPHOTO J1aBIICHUS Ha KMBOW OpPraHuW3M, IJIaBaHUE pbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM TEPEeBOJUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBIICHUN;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YSI
dusznueckre BeTMYMHBI (Macca, 00bEM, TUIOTHOCTHh BEIIECTBA, BpeEM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TpeHWs, MAaBieHue (TBEpIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass pabdoTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KUHETUYECKasi W TOTEHLMAJIbHAS YHEPrusi), NMpU OMNUCAHUU MPaBUIBHO
TPaKkTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYMH, HUX
0003HaueHUsI W CAWHUIBI (U3UYECKUX BEIUYHH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMU BEJIMYWHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH,
XapaKTepU30BaTh CBOMCTBA TeN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
UCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MpaBuiIO paBHOBECUs pblyara (0JI0Ka),



«30JI0TO€ MPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BHIPAXKEHUE;

OOBSICHATH (PU3UYECKUE SIBJIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluld MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEeHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7adyd B 1—2 JEWCTBUS, MCHOJB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolIde (DU3NUYECKUE BETWYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3alHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOIUMBbIE JIJIsl pelIeHUs 3ajlad, OLlEHUBATh PEaTUCTUUYHOCTD
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeanoyiokeHue  (TUMoTe3y),  pas3auyaTh U HUHTEPIPETHPOBATH
MOJIYYEHHBIH Ppe3yJIbTaT, HAXOAUTh OIIUOKKM B XOJI€ OIbITa, JeJaTh
BBIBOJBI 110 €r0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB Te: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pY10BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYIUPOBATH BHIBOIBI;

BBINIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJIB30BAHMEM aHAJIOTOBBIX W
u(poBBIX TPUOOPOB, 3alMCHIBATH IIOKAa3aHUsI TPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOAUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBIKYILETOCAd TeJla OT BPEMEHU JBWXKECHHUS TENd, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOIIAA COIPUKOCHOBEHMUS TEJI, CHJIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CHUIIBI OT 00bEMa
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY’KEHO TEJN0, YCIOBUMN
IJIaBaHUs TEJ, YCJIOBHI paBHOBECHUSl pblyara u OJIOKOB), y4acTBOBaTb B
IUTAHUPOBAHWM Y4eOHOTO HWCCIEJIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MIPEIOKCHHBIX TaOMUI] U TpadHKOB, JEIAaTh BBIBOJALI IO PE3yJIbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTL KOCBEHHBIE H3MEpEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIAa TPECHHSI CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOADOHUIIMEHT IOJIC3HOTO EHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEHIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUH COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30MaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh NMPHUHIIUIBI JTCUCTBUS TPUOOPOB M TEXHHYCCKHX YCTPOMNCTB:
BECBhI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYAbl, OapoMmerp,
phIyar, MOJABMYKHBIM W HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHHYECKUX YCTPOMCTB C ONMOpPOM Ha HMX ONUCaHusA (B TOM 4YHCIIE:
NOJIIUITHUKHA, yCTPOMCTBO BOJONPOBOJAA, THAPABINYSCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOHMCTBaX (U3MYECCKUX SBICHUN W HEOOXOIMMbIC (pH3MYECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOANTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTHYECKOTO HCTOIB30BaHUS (M3MUSCKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JI0POBbS U COOJIOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIIeH cpeje;

OCYIIIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 33JaHUN HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJMWYHO JeJaTh KPaTKHE COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCICNOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIh30BAThH



W3YYEHHBIA TOHATUHHBIM ammapaT Kypca (U3MKH, COINPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

IpPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUN paclpeiessTh
00s3aHHOCTH B TpYINIE B COOTBETCTBHUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, AaJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIbHOCTh  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBIKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI JHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUICCKHUM 3apsifl, FJECKTPUUECKOE IMOJIe, TPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUESCKUN TOK, MAarHUTHOE TOJIE;
pa3nuuath SBJICHHUS (TEIUIOBOE pACIIMPEHHE M CXKaTHhe, Terviornepenaya,
TEIJIOBOE paBHOBECHUE, CMAuMBaHWE, KAMWJUISPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, TUIABJICHHE, KpUCTaUM3anus (OTBEpIEBaHKE), KUIICHUE,
TeIJIonepeaayda (TeTI0NpOBOAHOCT, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alus T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aHUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JEKTPOMAarHuTHAasE UHAYKIIUS)
0 ONUCAaHHWIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATXKEHUE W KANWUISIPHBIE SBJICHHUS B MPUPOJE,
KpUCTalUIbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SBJIICHUS B atMoc(depe, dMEKTPUUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emuid, Jpeid MOII0COB, PO MAarHUTHOTO TOJS JUIsl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 3a/1auy B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUIECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJENbHAs TEIUIOTa
IJIABJICHUS, yJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA()PUUMEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora U  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), MpPH ONHCAHUU MPaBUIBHO  TPAKTOBATh
(u3MYECKUIl CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS W E€AUHUIIbI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(u3MUECKYyl0 BEIMYUHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3UUECKUE SIBICHHUS U TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, NMPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHMs DHEPrUM, IpPU HOTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TEJl, B TOM YUCIE U B
KOHTEKCTE CUTyalUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHBIEC CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 JOrH4YecKux
IaroB ¢ Omnopod Ha 1-2 HW3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBICHHIA,
($u3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJB3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMINE (DU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMpATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOUMBbIE g €€ pelIeHHs, MPOBOJAWTH pacyéThl U CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO pEIIUTh TpPH TOMOIIU
(¢u3nYeCKuX METOJOB, HCIIOJIb3Yysl ONMHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIIOJIONKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUH WIH
(¢u3nyecKkux CBONCTB Tel (KaluUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrjIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPHl KUIAKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alysl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMUTA,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QopMyIHpoBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUpPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3/1yXa, CHWJIbl TOKa, HAIpPSIKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIWYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT
Ipyrod ¢ UCHOJb30BaHMEM MpPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTH
CONPOTUBIIEHUSI TMPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YIEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4YE€pPE3 NPOBOJHMK, OT HANpSHKEHHWS Ha MPOBOJHUKE,
VCCIIEIOBAHME  IIOCJIENOBATEIBHOIO M NApaJUIEJIbHOIO  COCIMHEHUU
IPOBOJAHUKOB): TUIAHUPOBATH HCCJEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JienaTh BBIBOJBI 110 PE3YyIbTaTaM MCCIIEI0BAHUS;

IPOBOAUTH KOCBEHHbIE H3MEpeHUs: (U3UYECKUX BeIMYUH (ylelbHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBIEHHE NPOBOJHUKA, pabora H
MOII[HOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHOM WHCTPYKLUU, U
BBIYHCJIATH 3HAYCHUE BEIINYUHBI;

co0JII0/1aTh MIpaBWJIa TEXHUKU O€30MacCHOCTH IpU paboTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

XapakTepu30BaTb IMPUHLMIBI JEUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETp, MapoBasi TypOHMHA, aMIIEpMETD,
BOJITMETP, CUETUMK DIIEKTPUYECKOM DSHEPIHUM, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpBl, HarpeBaTENbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATENb TIOCTOSTHHOI'O TOKA),
UCTOJb3Ysl 3HAHUS O CBOMCTBaX (U3MYECKUX SBJICHUM M HEOOXOAMMBIE
¢pusnyeckue 3akOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npuOopbl TO CXeMaM M CXEMaTHYHBIM pHUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LENEN C MMOCIEN0BATEIbHBIM U NApaJUICIbHBIM COCAUHEHNUEM DJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI 3JIEMEHTOB MIEKTPUUECKHUX LETEH;



OpPUBOAUTH  TMpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HUCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU 17151 oOecriedeHnss 0€30MacHOCTH MPH OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK HHPOpMauu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM H IYTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLICNATH HMH(OpMANHio, KoTopas
SBIISIETCS] IPOTHBOPEYHMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUi HAYYHO-TIOMYJSPHYIO
auTepatypy  (pu3mMUeckoro - coaepiKaHWs, CIPABOYHBIE MaTepHaIbI,
pecypchl cetn VIHTEepHET, BlajeTh MpUEMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIE M KpaTKWE YCTHBIC COOOIIEHMUS,
0000mmass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEp)KaHUsi, B TOM 4YHCIE MyOJUYHO TIPEICTABIATh PE3yJIbTaThl
NPOEKTHOW WIJIM WCCIIEIOBATEIBCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJIh30BaTh HM3yYCHHBIM MMOHATHHHBIA amnmapaT Kypca (U3HKH,
COIMPOBOXK/IaTh BBHICTYIIEHHUE MPE3CHTAIIUEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOLIECCOB paclpeiesisiTh 00sS3aHHOCTH B TPYINIE B COOTBETCTBUH C
MIOCTABIIEHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJleKBaTHO OLEHWBATh COOCTBEHHBIN BKJAJ B
JeSITEBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce nmpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTcu€ra, MaTepuanbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXAaHHMYECKOTO NBIKECHHUS, Jehopmanus
(ympyrasi, TacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, HEHTP THKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTU TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJIHEI,
IIKaaa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, sIACpPHAs SHEPTETHUKA;

paznuyath sBJI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHHE, DPABHOYCKOPEHHOE MPSMOJUHEHHOE JBUXKEHHE, CBOOOIHOE
MaJIeHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJMHEHHOE pachpOoCTpaHEHHE, OTPAKECHHE H TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lio’KeHUEe OEIoro cBeTa B
CIeKTp ® CIOXEHHE CIEKTPalIbHBIX I[BETOB, JMAWCIEPCHS  CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JIHMHEHUYATOrO CIEKTpa
U3JTy4YCHHs) TI0 OTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3WMYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKECHUE IKUBBIX OPraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSCEHNE, CEWCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHUYECKHE JY4YH, PAIMOAKTHBHOE H3ITYUCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJUOAKTUBHBIX W3JIYYCHHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH MPAKTUYCCKYIO 3a1ady B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHUM;

OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN M (PM3MUECKHE SIBJICHUS, UCIIONb3YS
¢usznueckre BEeTUYHHBI (CpEHSIE W MTHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJIa YNPYTrOCTH, CHUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tejla, HUMIYJIbC Tela, HMMIYJIbC CHIIbI,
MexXaHu4deckass pa0oTa M MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HaJ[ TMTOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KWHETUYECKAass OHHEPrus, TIOJMHAS MEXaHWYeCKas JHEPTuf,
NEPHOJ] ¥ Y4acToTa KoJieOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMIICHUS CPEJbl), IPU OMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHA CMBICT HCIONIB3YEMbIX BEIHYMH,
0003HaueHUsI W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYWHAMH,
CTpOUTH TpahMKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUIECKUX BEIMYHH,
XapaKTepru30BaTh CBOWCTBA Tei, (U3MYECKUE SBICHHUS W TIPOIECCHI,
MCIIOJNIb3Ysl 3aKOH COXPAHEHHs] SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
MPUHIMI  CYTEPIIO3UIIMA CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amwmes,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HMMITYJbCa, 3aKOHBI OTPAKCHUS H
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEI



IPU SIIEPHBIX PEAKUUAX, MPU ITOM JaBATh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalud NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HW3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHMH,
(U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha cuctemy w3z 2-3
YpPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCJIOBUE, BBISABIATH HEAOCTAIOIINE WM M30BITOYHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pELIEHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh NpPH TOMOIIU
(¢u3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHWE MCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe  MPENINOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAKA
NPOBEJICHNS  MCCIIECIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMNBITHI MO HAOMIOAEHUIO (PU3WYECKUX SIBICHUN WU
¢u3nyuecknx CBOWCTB Tell (M3ydeHUE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] PHEPTUH, 3aBUCUMOCTh IMepuoAa KoyeOaHUU MPY>KUHHOTO
MasTHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYBI MAJIBIX KOJICOAHMM, TPSIMOJIMHEWHOE PAaCIPpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYECHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHs MpeaMeTa B COOHMparolei
JWH3E, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3ITYUCHUS):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0OpyOBaHMUs, ONHUCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(opMyIupOBaTH BHIBOJIBL;

IPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHMMH, OIpenessis
cpeqHee 3HAaYeHHE U3MepseMOoil BenuuuHbl ((OKYyCHOE paccTOosHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX W3MEPEHHH (3aBUCUMOCTH IYTH OT BPEMEHU
IIPM PaBHOYCKOPEHHOM JIBHJKEHHHM O€3 HaudaJibHOW CKOPOCTH, Mepruoaa
KOJIEOaHU MaTeMaTHYeCKOro MasTHHUKA OT JUIMHbI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoOMIIEHHs OT yIja



MajieHus1): IUIAHAPOBATh HCCIEOBAaHUE, CaMOCTOSITEIEHO COOUPATH
YCTaHOBKY, (DUKCHPOBATh PE3ylbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
dbu3MYecKUX BEIMYUH B BUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yNIbTaTaM MCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeaHss
CKOPOCTh ¥ YCKOPEHHE Tella TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHSI, MEXaHWueckas padoTa W MOIIHOCTh, 4YacTOTa H
neproy; KoyieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAMOIICH JIMH3BI, PAJUOAKTHUBHBIN  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIys MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH TIOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUjIa TEXHUKH OS30ITaCHOCTH IIPH paboTe C JIab0paTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HMCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTIO S/1pa;

XapaKTepu30BaTh TMPUHLHUINBI  JACHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PUBMYECKUX SBICHHMH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMBl IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 7151 oOecrieueHrs 0€30MMacHOCTH TPU OOpaIieHu ¢ IpudopaMu u
TEXHHYECKUMHU yCTPONCTBAMHU, COXpPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYHIICCTBIISITh TOUCK HHpOpManuu (U3HUECKOTO COJACpKAHHUS B
HNuTepHeTe, caMoCTOSATENbHO (HOPMYIUPYS MMOMCKOBBIN 3a1poC, HAXOAUTh



MyTH OINpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIIMXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetu MHTEepHET, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpPMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PUIMYECKOTO COJIEpKaHUs,
nyOIMYHO MPEACTaBIATh PE3YIbTaThl MPOSKTHON MU UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCIOJIb30BaThb  U3YUYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE Tpe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IIVIAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nosmorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 Mexannueckoe OBMKCHHE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




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

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubnmorera [TOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 2 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoperictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

duznyeckue BEITMUYNHBI U UX
W3MEpeHHe

Ypok-uccnenoanue "N3mepenne
TEeMIEPATyphl PU TOMOIIN
AKUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBINH METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIILIO MOJEIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
Oosble, yeM 0oJIble BhICOTA IMycKa'"




Crpoenue BemectBa. OMBITHI,

bubmuoreka [JOK
7 JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE
https://m.edsoo.ru/ff09fe0a
BEIlIECTBA
bubmmorexa [{OK
8 JIBM>KeHHE 4acTull BEUIeCTBa
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITH MO
9 Ha0JII0/IEHUIO TETJIOBOTO PACIINPEHUS
ra3oB»
10 ArperaTHbI€ COCTOSIHHS BEILIECTBA
B3anMocBs3bp MeX Ty CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHHSIX M HX bubmuorexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
OCco0EHHOCTH arperaTHbIX COCTOSTHUIN
BOJIbI
Mexannueckoe OBUKEHHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE U HEPAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBU>KEHUE
bubnuoreka [JOK
13 Ckopoctb. Eqununibl ckopoctu 1
https://m.edsoo.ru/ff0a079c
bu6mmoreka [JOK
14 Pacuer nytu u BpeMeHU ABUKEHUS
https://m.edsoo.ru/ff0a0aec4
Wuepiusi. 3akoH UHEPITUU.
P N P bubnuoreka [JOK
15 B3anmopeiicTBue Ten Kak mpuyruHa
https://m.edsoo.ru/ff0a0c10
U3MEHEHHUS CKOPOCTH JIBUKEHUS TEJ
16 [InotHOCTH BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa TeJia 1o €ro TNIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIabopatopHas pabota «Onpenenenue




IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agag mo reme "ImoTHOCTE

bubmuoreka [JOK

18
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctH. 3akoH ['yka
JlabopaTtopHnast pabota «3ydeHue
20 3aBUCHUMOCTH PACTSDKCHUS
(nedopmanyiv) Ipy>KMHBI OT
MIPUIIOKEHHON CUIIBI»
21 SBnenne Tarotenus. Cuia TSHKECTH
CBs3b MEXTY CUIION TSKECTH U
N bubmuorexa [JOK
22 Maccol Tena. Bec Ttena. Pemenne
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TsSHKeCTH
” Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaAPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0al1502
bubnuoreka [IOK
24 N3amepenue cun. Jlunamomerp nommoreka L
https://m.edsoo.ru/ff0al8cc
bub OK
25 Bec tena. HeBecomocTh nommoreka L
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HallpaBJIEHHBIX
. v . P bubmuoreka [JOK
26 10 OJHOM MPSMOH.
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIIAs CHIT
7 Pemenue 3aau no teme
"PaBHogeiicTByrOmas cui"
)3 TpeHne ckoJIbKEHUS U TPEHHUE TTOKOSI. bu6nuoreka [IOK
Tpenue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «/3yueHue bubnunoreka [JOK




3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJIEHUS U
XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEIN

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 . N
PaBHOJICHCTBYIOIIEH CUITBI
Pemenne 3amaa mo Temam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuoreka [JOK
cuy, «Cunbly, «PaBHOACHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTtponsHas pabora no temam:
«MexaHn4ecKoe IBIKEeHUe», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paskeHUE CHID»,
«Cuibel»

13 Jasnenue. CiocoObl yMEHBIIICHUS 1 bubmuorexa [JOK
YBEIIMYEHUS JABIICHUS https://m.edsoo.ru/ff0a20a6
JaBieHnue raza. 3aBUCUMOCTD

N bu6mmoreka [JOK
34 JaBJICHHM ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMnepaTypbl
Ilepenaua naBiaeHus TBEPABIMU
P P bubnuoreka [JOK
35 TeJIaMH, JKUIKOCTSAMH U Tra3aMH. 3aKOH
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlIeHHE B *KUAKOCTH U Ta3e, bubnuoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBienue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 CooOmaromuecs cocyabl bubnunoreka [JOK




https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 ['unpaBnuueckuii mpecc
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKUJIKOCTHBIM HacoC
Atmocdepa 3emun. [Tpuanner
CYILIECTBOBAHUS BO3 HOI
T AV bubmmoreka [{OK
41 00010uKH 3emMau. 3aBUCHMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JaBJIICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3nmyxa. ATmMocdepHOe naBiieHHe nommoreka L
https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMmochepHOTO TaBICHUS. bubmuotexa [JOK
OnbiT Toppuuersiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
bu6mmoreka [IOK
44 JTABJICHUSI OT BBICOTHI HaJl YDPOBHEM
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JIaBJICHUE HA PA3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme
"AtmocdepHoe naBieHue"
JleiicTBUE JKUAKOCTH U T'a3a Ha
47 IOTPY>KEHHOE B HUX TEJIO bubmorexa HOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHleﬁ Ha TEJIO, IMOTPYKCHHOC
B XKHUJIKOCTBb»

https://m.edsoo.ru/ff0a33fc




49

JlaboparopHas paboTa 1mo Teme
«MccnenoBanue 3aBUCMOCTH Beca
TeJla B BOJE OT 00BEMA MOTPYKEHHOU
B XKXUJKOCTH 4aCTH TEJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas pabota
"KoncTpynpoBaHue apeomerpa win
KOHCTPYUPOBaHUE JTOIKU U
omnpeneneHue e€ rpy30mnoabEMHOCTH"

52

Pemenne 3agau no temaM: «II1naBanme
cyaoB. Bo3ayxomniaBanuey,
«/laBreHne TBEpBIX TEIN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EauHuner MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe o Jjectauie"

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTposnpHas paboTa o teme
«/laBieHue TBEPABIX TEN, KUIKOCTEN
u ra3oB» / Beepoccuiickas
IIpoBepoyYHas pabora

58

PesepBHsIit ypok. PaboTta ¢ TekcTamu
1o TeMme «/laBneHue TBEPBIX Tell,

bu6mmoreka [JOK
https://m.edsoo.ru/ffOadffe




XKUAKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHasi paboTa

59

Poruaru B TexHuke, ObITY U IPUPO/IE.
JlaboparopHas paboTa
«HMccnenoBanue yciIOBHI paBHOBECHS
pbIryaray

0.5

bubmmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au o reme «YCI0BUI
PaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent mosnesnoro aecTpus
MexaHusma. Jlaboparopnas padota
«M3mepenue KII/] HaknoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3amag mo teme "Pabora,
mortHocTh, KITI"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noteHaibHas
SHeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJILHOE ONIPEJCIICHHE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATBLHON SHEPTUH TPU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
JI0CcKOCTH"

66

KonTtponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

67

PesepBHsIit ypok. PaboTta ¢ TekcTramu

bu6mmoreka [JOK




o TeMe "MexaHnuyeckoe nBmxeHue"

https://m.edsoo.ru/ff0adee6

PesepBHeIit ypok. Paborta ¢ TekcTamu

68 1o teme "Pabora. MoHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubnuoreka [JOK
1 KWHETUYECKOU TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIllecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOICTB TBEPIOTO,
4 AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdusie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaUJUISIPHOCTD. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe paciiMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUXKEHUS 1
YacTHIL
9 Buytpennss sneprus. CriocoOsl | bu6nuoreka [IOK
WU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael Tenonepenaun 1 bubnuoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

11
BEIIECTB U MAaTEpHAJIOB B IEIIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmmorexa [{OK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca. bubnuoreka [JOK

13 p i
TermooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOIBI"

Pacuer xonuuecTBa TEMIOTHI,

15 HEOO0XOUMOTO JJI1 HarpeBaHus Teja
Y BBIIEIIAEMOTO UM MPH OXJIKICHUU

16 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [JOK
yACIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEp/IcBaHKE

P bubnuoreka [JOK
18 KPUCTALUIMYECKUX TEN. Y IeTTbHAs
https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
yIEIbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHIEHCAIUS. bu6nuoreka [IOK
HUcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y genpHas TemioTa bu6mmoreka [JOK




napooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Omnpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBl pabOTHI TETIIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KII/I TermoBoro aBurates.
TennoBbie qBUTATENH U 3AIIUTA
OKpYKarollel cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MIPEBPALICHUS
SHEPrUH B TEIUIOBBIX MPOIIECcCax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnoBrIe SIBJICHHUS.
H3MeHeHune arperaTHbIX COCTOSHUN
BemecTra"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o tTeme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusaius Tein. J[Ba poga
ANEKTPUUECKUX 3apSI0B

30

VYpok-uccienosanue "Onexkrpusanus
TEJ UHIYKIUEH U MIpU
CONIPUKOCHOBEHUN"




B3anmoencTBre 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
0 HanpsikeHHOCTB 2JIEKTPUYECKOTrO bubnuorexa [JOK
noJi. [IpuHIun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocurenu snekTpuyeckux 3apsijioB.
33 OnemeHTapHbIi 3apsaa. CtpoeHue
aToma
34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEeHUs JIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apSA0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €T0
bu6mmoreka [IOK
36 cyiiecTBoBaHus. McTtounuku
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bu6mmoreka [IOK
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 3JIEKTPUYECKOTO MOJISI HAa TPOBOHUKH 1
U TUDTICKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, bubnnoreka [JOK
JKHUIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Lelb U €€ COCTaBHbIE
4acTH
Cuna Toka. JIabopatopHas paboTa
) bu6mmoreka [JOK
41 N3mepeHue u peryaupoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HAMPSKEHUE.

4 BonwsTmeTp. JIabopaTtopHas pabota 0.5 bubnmoreka [JOK
"U3mepenue u peryaupoBaHue ’ https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CornpoTHuBIeHHE TPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS | bubnuoreka [JOK
MIPOBOJIHUKA OT €ro JJIUHBI, IIOLIAaau https://m.edsoo.ru/ff0aa738
MIOIIEPEYHOI0 CEYEHUs U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

bu6moreka [IOK
45 HanpsbkeHnd. 3akoH Oma 11 ydacTka
https://m.edsoo.ru/ff0aad4a
1enu
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTU CHIIEI
bu6mmoreka [IOK
46 TOKa, UAYLIETO Yepe3 PE3UCTOp, OT 1
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U apAJJIEIBbHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka

43 MpaBUJIa CIOKEHUS HANPSIKEHUN NIPU | bubnnoreka [JOK
IIOCIEA0BATENBHOM COEIUHEHNUU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"

JlaGopatopHas pabota "IIpoBepka
49 IIpaBUJIA JUIsl CUJIBI TOKA IPU | bu6nuoreka [IOK

NapajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ffO0aadle




Pemenue 3agau Ha npuMeHEHUE

bubmuoreka [JOK
50 3akoHa OMa Jyist pa3JIMuHOTO
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHuas padota "Onpenerenne
bubmmoreka [{OK
52 paboThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETTH U MOTPeOUTenn
. bubnuorexa [JOK
53 AIIEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 [TocTostHHBIE MAarHUTHI, KX
B3aMMOJICHCTBHE
55 Ypok-uccnenoBanue "N3yuenne bubnuoreka [JOK
10JIEN MOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHOe noJsie. MarautHoe mnoiie
bu6mmoreka [IOK
56 3eMIIM U €ro 3HaueHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emuie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
bu6mmoreka [JOK
57 3apsKeHHbIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTossHHBIN
3JIEKTPUYECKUN TOK"
KouTtponbHas paborta no teme
"DneKTpruuecKue 3apsapl.
bu6mmoreka [JOK
58 3apsKEHHBIE TEJla U UX

B3auMoeincTBUs. [IocTOSHHBIN
anekTpuyeckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




poBepoYHas pabora

59

PesepBHeIit ypok. PaboTta ¢ TekcTramu
o Teme "llocTrosiHHbII
anekTpuyeckuii Tox" / Beepoccuiickas
poBepoYHas pabora

bubmmorexa [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneIT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JIC KaTyIIKH1 C TOKOM

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTtopHas pabora
"N3yueHne NeiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTtpynpoBaHue U U3y4eHUE
paboTHI AeKTpoaBUTaTes"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON UHIYKIIUH.
IIpaBuno Jlenna

64

DnextporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUUECKOM SHEPTUU.
DIEeKTPOCTAaHIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJBHOI paboTe
10 TeMe "DNEKTPUUECKUE U




MAarHUTHBIE SABJICHUS"

KonTtposneHas paboTa o teme

bubmmorexa [{OK

66 "DneKTprUuecKre U MarHUTHbIE 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUA
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuorexa [JOK
o teMe "TermioBelie sBiaeHUS" https://m.edsoo.ru/ffO0acc5e
63 PesepBHblit ypok. Pabota ¢ Tekctamu |
o TeMe "MarauTHsie ABiIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOI'PAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jlj;_n Tema ypoxa Bceero Kontpobusie | Hpaxrireckie i[:;:eﬂlrlﬂ :)Igg)al;?)l.;:;eeﬂbﬂble
padoTsbI padoThI pecypest

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCHUTEIILHOCTD | bubmmoreka [{OK
MEXAaHUYCCKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE npsIMOTUHENHOE

4 nBrokeHne. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [JOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM IBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"”

2 CBoOoHoe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH Hprotona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOfelicTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuorexa [JOK
15 Cua ynpyrocti. 3akon ['yka https://m.edsogru/fanecaZ
16 Pemenue 3agay mo teme «Cra
YOPYTOCTHY
17 JlabopaTtopHas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cina Tpeis https:/m. edsogru/fanﬂ38
19 Pemenne 3agay mo teme «Cuia bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teMe "3aKOHEI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpoxk-koHpepenuus "JIBmKeHne el

23 BOKpPYT IPaBUTAIMOHHOTO LIEHTpa
(Conneunas cucrtema). ['anaktuku"
Pemenne 3amag mo teme "Cuia
bubmmoreka [{OK
24 TSHKECTU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUSA
)5 [IepBast kocmMu4eckasi CKOPOCTb. bubnnorexa [JOK
HeBecomocTts u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepranbHON TOUKH.
AOGCOoIOTHO TBEPIOE TEIIO.
26 PasHosecue TBEpIOTO TENA C bubmmorexa [OK
. . p https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OChIO BPAIIICHHUSL.
MowmeHnT cunsl. LlenTp Tsxectu
PaBHOBeCHEe MaTepuaIbHON TOYKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIlICHUS.
MowmeHnT cuisl. LlenTp Tsxectu
)3 Pemenne 3agau o reme "MoMeHT bubnuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOM paboTe MO
" bubnunoreka [JOK
29 TeMme "MexaHndecKkoe JIBUKEHHUE.
. " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponsHas pabota o Teme
| bu6mmoreka [JOK
30 MexaHn4uecKo€e IBHKEHUE.
. " https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3aKkoH bubnuoreka [IOK




COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3ama4q mo reme "3akou

bubmmorexa [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koudepenuus "PeaktuBHOEC
JBUKEHHE B IPUPOJIE U TEXHUKE"
34 Mexanuveckasi paboTa U MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTta cunibl TSDKECTH, CHITBI bubmmoreka [IOK
YIPYIrOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIIBHON TOBEPXHOCTU»
17 CBs13b HEPrUU U pabOTHI.
[TorenumanpHast S3HEPTUs
13 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoueOaHus. bubnunoreka [JOK
Brinyxxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IpyKUHHBII

MasATHUKH




44

VYpok-uccnenopanue «3aBUCUMOCTh
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacCEL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIEOaHMIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEpUOAA KoJIeOaHu
MPYKHUHHOTO MasSiTHHKA

bubmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TepHOo/1a KoJIeOaHui
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHHYECKUX BOJIH. [IpoionbHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckre BOJHEI"

50

3Byk. PactipocTpaHenue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "HabnrogeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYyKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepenmus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 13(0)

bu6mmoreka [JOK




Teme "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

55 "3akoHbI coXpaHeHus1. MexaHudeckue
KoJieOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepennus "Llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb3oBaHuE 31E€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
VYpok-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
TTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pewrenue 3agad Ha onpeneneHue
60 YaCTOTHI U JUIMHBI JIEKTPOMArHUTHOMN
BOJIHBI
DNeKTpOMarHuTHas IpupoJa CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BoHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBEeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpOCTPAaHEHUE CBETA. 3aTMEHUS Bubmmorexa LIOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakKeHUs CBETa. 3epKaia.
bu6mmoreka [JOK
63 Pemenue 3a1ay Ha MpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUsS CBETA
64 [Ipenomiienue cBera. 3akoH bubnunoreka [JOK




MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30Banue MOIHOTO BHYTPEHHETO E;fi;f::;ifﬁ/fﬂ)b%&
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
JlaboparopHuas padota "HMccrnenoanme
66 3aBUCHUMOCTH yIJia MPETOMIICHUS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpasuue "Bo3yX-cTexsio""
VYpoxk-koupepennus "Hcnonp3oBanue
67 TIOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
68 JIuu3el. OnTHYecKas Cuja JIMH3BI bubmorexa OK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o0paxeHuil B TMH3aX bubmorexa OK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas padota "Onpenenenue
70 (hOKYCHOTO PacCCTOSIHUS M ONITUYECKOU bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTUH3HI"
71 Ypok-koHpepenius "OnTuyeckue bubnuorexa [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanutsb 3peHue"
Pa3noxxenne 6enoro cBeTa B CIEKT.
74 OnbiTel HetoTOHA. CrioxkeHnne bubmuoreka [JOK

CIICKTpPAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ff0cOf4c




JlaboparopHas pabota "OnBITHI 11O
Pa30oKEeHUI0 OEJI0r0 CBEeTa B CIEKTP U

bubmmorexa [{OK
75 BOCTIPUSATHIO IIBETA IPEAMETOB MPHU UX
https://m.edsoo.ru/ff0cOe2a
HaOJIOIEHUH Yepe3 [BETOBEIC
¢bmbTpe"
VYpok-npaktukym "BosHoBbIE
76 CBOICTBa CBeTa: JUCHepcus,
uHTepdepeHus u nuppaxaus"
77 Omnbitel Pesepdopna u mianerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanne u MOTJIONEHHE CBETa
. bubmuorexa [JOK
79 aromoMm. KBanThbl. JIuHeituaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 VYpoxk-npaktukym "HabGmonenune bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [IOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sapa. Hykimonnas bubnuorexa [JOK
MOJEIb https://m.edsoo.ru/ffO0c18ac
23 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N30TOo1EI https://m.edsoo.ru/ff0clal4
34 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHBIE NpeBpalieHus" https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nomypacnana
Ypoxk-koHdepenius "PaqnoakTuBHbIC
P Gep bubnuoreka [JOK
86 W3IIy4EeHHS B IPUPOJE, MEAUIIMHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126




SnepHblie peakuu. 3aKOHBI

bubmuoreka [JOK
87 COXpaHEHHs 3apsiI0BOI0 U MaCCOBOTO
https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b bubnuorexa [JOK
MAacChl ¥ DHEPruu https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amgau no reme "Anepueie
peakiun"

90 Peakuuu cunTte3a u neneHus saep. bubmmoreka [{OK
Wcrounuku sHeprun ConHua U 3BE311 https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlencTBus
PaIOaKTUBHBIX HU3TyIECHUN Ha KUBbIE
OpraHu3mbl"

[ToaroroBka K KOHTPOJBHOM paboTe MO

90 TeMe "DIEeKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIE siBEHUA"

KounTponbHas pabora no teme
93 "DeKTpOMarHUTHOE TOJIE.
DIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbI€ siBEHUA"
[ToBTOpEHME, 00OOIICHNE.
bubnuoreka [JOK
94 JlaGopatopHble pabOTHI IO KypCy
" . " https://m.edsoo.ru/ff0c245a
B3aunmoneiictBue ten
IToBTOpenue, o0oOmenHue. Pemenne
bu6mmoreka [JOK
95 pacyeTHBIX U KaYECTBEHHBIX 3aa4 110
" " https://m.edsoo.ru/ff0c2572
teMe ""TemnnoBble mpolecchl
96 [ToBTOpenue, 0606menue. Pemenue bubnunoreka [JOK




pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK

97 pacyYeTHBIX M KaYECTBEHHBIX 3aa4 M0 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpenue, oboOIICHNE.
bubmmoreka [IOK
98 JlabopaTopHbie pabOThI 1O KypCy 1 1
" " https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
" bubnuorexa [JOK
99 TEKCTAMU I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
" bubnuoreka [JOK
100 tekcraMmu 1o TeMe "Konebauusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeToBBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330B3HI/IH

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pa3nuyaTh SBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB MU HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (DU3HUECKOE SIBICHUE

1.3

pacno3HaBaThb  NIPOSIBJICHHE  W3YYEHHBIX  (U3MYECKHX  SBIEHUH B
OKpY)KaIOIlleM MHpe, B TOM uucie (U3NYECKue SIBJICHUS B MIpPUPOJE, MpU
9TOM TNEPEeBOJUTH MPAKTHYECKYI0 3aJadyy B YyueOHYI0, BBLAETATH
CYUIIECTBEHHbIE CBOICTBA (ITPU3HAKN) PU3NYECKUX SBJICHUI

1.4

OTHCHIBAaTh M3YyYEHHBbIE CBOWMCTBA Tel U (DU3UYECKUE SIBJICHUS, UCIOJb3YA
(u3nueckre BeIWYUHBI, IPYU ONUCAHUM MPABUIILHO TPAKTOBAaTh (pU3HUECKUN
CMBICIT UCIIOJIb3YEMbIX BEIMUYWH, UX 0003HAUEHUS U €IUHHIBI (PU3HUECKUX
BEJIMYMH, HAXOJIUTh (OPMYINbI, CBSA3BIBAIOIIME JAHHYI0 (U3UYECKYIO
BEIMYMHY C JPYrUMH BEJIMYMHAMHU, CTPOUTHh TrpapuKud HU3Y4YEHHBIX
3aBUCHUMOCTEN (U3NYECKUX BETUYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUe SBIEHUS U IPOILECCHI,
WCTONIb3YSl  M3y4YEHHbIE 3aKOHBL, TMpPU O3TOM JaBaTb CJIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMKChIBAaTh €70 MaTEMaTHUYECKOE BhIPAKEHHE

1.6

O0OBSACHATH (PU3NUECKUE SIBICHMUSI, MPOIIECCHI U CBOICTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIAThH
PUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrH4ecKux
maroB ¢ onopoil Ha 1 — 2 HM3y4EHHBIX CBOWCTBA (PU3HYECKHUX SIBJICHHM,
(bu3nyYecKuX 3aK0Ha UM 3aKOHOMEPHOCTHU

1.7

pemars pacy€THble 3amadud B 1 — 2 NEHCTBUS, HWCHOJB3YyS 3aKOHBI U
¢dopMmynbl, cBs3bIBalOLIME (PU3MYECKHE BEJIWYHMHBI: Ha OCHOBE aHaIM3a
YCJIOBMS 3a/laud 3alUCBIBaTh KPATKOE YCIOBHUE, MOJCTABIATh (U3NUECKUE
BEIMYMHBI B (OpPMyJbl M HPOBOAUTH PACUEThl, HAXOJUTH CIIPAaBOYHbIE
JIaHHble, HEOOXOJMMBbIe JJIs peLIeHMs 3a]ad, OLEHHBATh PEATUCTHYHOCTb
NOJIy4eHHOW (PU3NUeCKON BEJTHMUHHBI

1.8

pacrio3HaBaTh MpOOJIEMBI, KOTOpPbIE MOXHO pEIIUTh MpU HMOMOILU
(U3NYECKUX METOJOB, B ONMUCAHUU HCCIIEOBAaHUs BBIJIENIATH MIPOBEPSIEMOE
HpEeNoIoKeHue (TUIoTe3y), pa3anyaTb U UHTEPIPETUPOBATh MOJYyYEHHBIH
pe3ynbTaT, HaXOAWTh OLIMOKM B XOJE OMbITA, JIeJaTh BBIBOJABI IO €ro
pe3yapTaTam

1.9

IPOBOJUTH OMBITHI 110 HAOMIOACHUIO (PU3UYECKUX SIBICHUHN HIIH (U3NUECKUX
CBOMCTB Ten: (OpMYNIHUPOBATH IMPOBEPsieMble NPEAIOJIOKEHUS, COOMpaTh
YCTAHOBKY W3 MPEAJIOKEHHOTO OO0OpYyIOBaHUs, 3alMUCHIBATh XOJ OIBITA U
(opMynupoBaTh BBIBOIbI

1.10

BBIIIOJIHATEL MPAMBIC H3MCPEHUA C HUCIHOJIb30BAHHUEM AHAJIOTOBBIX U




nupPOBBIX TPUOOPOB, 3amMUCHIBATH IOKa3aHUS NOPUOOPOB ¢  y4ETOM
3aJJaHHOUM a0COJIOTHOM MOTPENTHOCTH U3MEPEHU I

1.11

MPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTH OJHOM (PM3NYECKON BETUYMHBI OT
JPYrOM C HCIOJIb30BAaHUEM IIPSAMBIX H3MEPEHHM, Yy4acTBOBaTb B
IUTAHUPOBAHUM Y4€OHOTO MCCIe0BaHUs, COOMPaTh YCTAHOBKY U BBIIOJIHATH
U3MEpEHusi, Cleays TPEeAJIOKECHHOMY IUIaHy, (DUKCHPOBATh peE3yIbTaThI
MOJIyYEHHOM 3aBUCHUMOCTH (PU3WYECKHX BEIMYMH B BUAE IPEIJIOKEHHBIX
Ta0uI ¥ TPaUKOB, AETAaTh BBIBOJBI 10 PE3YIbTATaM UCCIIEIOBAHUS

1.12

IPOBOJAUTH KOCBEHHBIE H3MepeHUs (U3MYECKUX BEIUYMH, CIeIyd
NPEIOKEHHOH WHCTPYKIUH: TIPW BBIOJHEHHH W3MEPEHUH COOHMpaTh
JKCIIEPUMEHTAJIBHYI0O YCTAaHOBKY M  BBIYHCIATH 3HAYEHUE MCKOMOM
BEJINYUHBI

1.13

coOnroAaTh IMpaBuiia TEXHUKU O€30MacHOCTH IpH paboTe ¢ 1abopaTOpHBIM
000pyT0BaHHEM

yKa3bIBaTh MPHUHIMIBI JEUCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB,
XapaKTepu30BaTh MPUHLIMIBI  JCHCTBUS  W3YYEHHBIX MNpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOIIBI0O MX OMMCAaHUS, WUCIOJIb3YSl 3HAHUS O
CBOMCTBaX (PU3UYECKHUX SBJICHUNH U HEOOXOAMMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

MIPUBOJIUTH IPUMEPHI (HAXOAUTh HH(POPMALIHNIO O TPUMEpaX) MPAKTHIECKOTO
WCTIONb30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEJHEBHOW JKWM3HH IS
obecrnieueHns 0€30MacHOCTH MpHU OOpaIlEeHUH ¢ TPUOOPAMH U TEXHUYECKUMU
YCTPONCTBaMHM, COXPaHEHUs 3J0POBbs U COOIIOAECHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOIIEH cpenie

1.16

OCYIIECTBJISATh OTOOpP HMCTOYHMKOB uWHMoOpmanuu B ceTu VHTEpHET B
COOTBETCTBUH C 3aJJaHHBIM MOMCKOBBIM 3aIllPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAaHUH W MyTEM CPAaBHEHHS PA3IMYHBIX HCTOYHHKOB  BBIJCIATH
WHPOpMAIIUIO, KOTOpas SBIACTCS MPOTHBOPEUMBONM WM MOXKET OBIThH
HEJIOCTOBEPHOU

1.17

UCIIOJIb30BaTh MPU BBIMOJIHEHUH Y4YeOHBIX 3aJaHUil HayYHOMOIYJSPHYIO
aUTepaTypy (U3NYECKOTo COJEp:KaHUs, CIIPAaBOUYHBIE MaTepUaibl, PECYpPCHI
cetu HMuTepHer, BuazeTh npuéMaMu  KOHCIIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

co37aBaTh COOCTBEHHBbIE KpaTKHWE MHCHMEHHbIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 MCTOYHHUKOB MH(OpMaIUU (PU3NUECKOTO COJEPIKAHHS, B TOM
yyclie MyOIUYHO JAeNaTh KPaTKUe COOOIIEHHUS O pe3ylibTaTax MPOEKTOB WU
y4eOHBIX HCCIEAOBAHMM, MPU 3TOM TPAMOTHO HCIIOJIb30BATh HM3YYECHHBIN
NOHSATUMHBIN anmapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYILICHUE
Mpe3eHTaluEN

1.19

IIpU BBITIOJIHCHUHA y‘Ie6HBIX IMPOCKTOB H HCCIEIOBaHUMN pacnpeacisiTh
0053aHHOCTH B rpymnmne B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJdavdaMi,
CJICOAUTb 3a BBIIIOJHCHHUCM IlJIaHa I[CI>’ICTBI/II>'I, aJICKBATHO OIICHUBATb
COOCTBEHHBIM BKJ1a/l B JACATCIIBHOCTDb TPYIIIIBI, BBICTpanBaTb
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, YUYUTBIBASI MHCHUC OKPYIKAIOIINUX




8 KUIIACC

Kox
npoBepsieMor
0 pe3yJabTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1.1

HCIIOJIBb30BaTh IMOHATHA

1.2

pasznuyaTh SBJICHUS MO OMMCAHMIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHUX JTJAHHOE (PU3NICCKOE SIBIICHUE

1.3

pacrno3HaBaTh IPOSBICHUE U3YYEHHBIX (U3NYECKUX SIBICHUN B OKPYXAIOLIEM
MHUpE, B TOM 4Hclie (pU3NYECKHE SBICHUS B MPUPOJE, NP ITOM MEPEBOIUTH
MPaKTUYECKYI0 3a/Jady B Y4eOHYI0, BBLAEIATh CYIIECTBEHHbBIE CBOICTBa
(npu3HaKkyu) Gpu3nYecKuX BICHUI

1.4

OTMCHIBaTh M3YyUYEHHBbIE CBOWCTBAa Tel M (U3NYECKHE SIBICHMS, HCIOJIb3YS
(¢u3nuecKkue BETUYMHBI, IPU ONMUCAHUKM IPABUIBHO TPAKTOBaTh (hHU3HUECKUN
CMBICTT HCIMOJb3YEMbIX BETUYMH, OOO3HAYEHMS] U EAUHMIBI (PUINYECKUX
BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIINE JaHHYIO (U3HYECKYIO
BEIMYMHY C JPYTUMHU BEJIWYMHAMH, CTPOUTh TpaduKu H3yYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUYMH

1.5

XapaKTepu30BaTh CBOMCTBa Tejd, (U3MUecKUe SBIEHUS U TPOIIECCHI,
WCIIOJIb3YSl U3yUEHHbIE 3aKOHBI, IPH ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3allMChIBATh €r0 MATEMATUYECKOE BBIPAKEHUE

1.6

OOBSACHATh (PU3MYECKHE MPOLECChl U CBOMCTBA Teld, B TOM UHUCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISABIATH
MIPUYHUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BACHEHUE U3 1 — 2 JOrH4ecKux
marop ¢ momompbio 1 — 2 HW3ydeHHBIX CBOWCTBA (PU3UUYECKHUX SIBJICHHM,
(bu3MyYecCKuX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacu€THble 3a7a4u B 2 — 3 EHCTBUS, UCIONb3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBaOIIME (PU3UUECKHE BEIMUYMHBI: HA OCHOBE aHAJIW3a YCIOBHS 3aJadd
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JUIS PELICHHS
3a/lauM, BBIOMpPATh 3aKOHBI U (OPMYJbI, HEOOXOAMMBIE UId €€ pelIeHUs,
IPOBOAMUTH pacy€Tbl W CpPaBHUBATh IMOJyYEHHOE 3HA4YeHHE (PU3NYECKOU
BEJIMYMHBI C U3BECTHBIMH JJAHHBIMU

1.8

paciIo3HaBaThb HpO6J'IeMbI, KOTOpBIC MOJXHO pPCIIUTL IIPH ITOMOIIH
(1)I/ISI/I‘IGCKI/IX MCTOJAOB, HUCIIOJIB3YysA OIMMCAHUC HCCICAOBAHUA, BbBIACIIATH
IIPOBCPACMOC IpCAITIOJI0KCHUC, OLOCHHUBATDb IMpaBUJIbHOCTDb IopsaaKa
IMPOBCACHUA UCCIICIOBAHUA, ICJIaTh BBIBOAbI

1.9

IPOBOJUTH ONBITHI 110 HAOIIOJEHUIO (PU3MUECKUX SBJICHUA WIM (PU3HMUECKUX
CBOMCTB Ten: (OpPMYIUpPOBaTH IpPOBEpsieMble MPEANOIOKEHNUs, COOUpaTh
YCTAHOBKY M3 NPEAJIOKEHHOTO 000pYNOBaHMs, ONUCHIBATH XOJ OIBITA U
(opMynHpOBaTh BBIBOIbI

1.10

BBINOJIHATH MPSIMbIE U3MEPEHHUS C UCIIOJIb30BaHHEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PU3MUYECKMX BEJIIMYMH, CPAaBHUBATh pPE3YyJIbTaThl H3MEPEHUil ¢
y4€TOM 3aJ]aHHOM abCOJIFOTHOM MOTPEITHOCTH

1.11

NPpOBOAUTE HCCICAOBAHHUEC 3aBUCHUMOCTU OJIHOH (I)I/I3I/I‘-ICCKOI‘/’I BCJIIMYHHBI OT
I[perI‘/’I C UCIIOJIb30BAHUCM HPSAMBIX HSMCPCHHﬁZ IJIaHUPOBATH UCCIICAOBAHHUC,
CO6I/IpaTL YCTAHOBKY W BbBIIOJHATE HM3MCPCHUSA, CICAYA NPCIJIOKCHHOMY




1a"y, GUKCUPOBATh PE3YJAbTAThl MOJTYICHHON 3aBUCHUMOCTH B BUJIC TA0JIUIl U
rpaduKoB, NENIaTh BBIBOJIBI 10 PE3yJIbTaTaM MCCICAOBAHUS

1.12

MPOBOJIUTH KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEIMYUH: IUIAHUPOBAThH
U3MEpeHHUs,  coOMparb  HKCHEPUMEHTAIbHYIO  YCTaHOBKY,  CIeIys
IPEJVI0KEHHOW MHCTPYKIMH, U BBIYUCIISATh 3HAUYCHUE BEJTUMUMHBI

1.13

coOiroAaTh mpaBuila TEXHUKU O€30MacHOCTU NpU paboTe ¢ 1adopaTOpHBIM
000pyI0BaHUEM

1.14

XapaKTepU30BaTh MPUHIIMITEI ACUCTBHS U3yICHHBIX TPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMNOpPOM HAa HX OIKCAHUSA, HUCIOJb3yd 3HAHUSA O CBOWCTBAx
(U3HYECKUX SIBJICHUN U HEOOXOAMMbIe (U3HYSCKUE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE TPUOOPHI
II0 CXeMaM M CXEMAaTUYHBIM PUCYHKaM, COCTAaBJATh CXEMBbl JJIEKTPUYECKHUX
LENed C MOCIEeN0BATEIbHBIM M NapajUIeIbHBIM COEIMHEHUEM JIIEMEHTOB,
pasnuyas ycJIoBHbIE 0003HAYEHMsI 3JIEMEHTOB IEKTPUUECKUX 1IeTe

1.16

MIPUBOJIUTEH MPUMEPH! (HAXOAUTh UHPOPMAIMIO O MPUMEPax) MPaKTUYECKOTO
WCTIONb30BaHUsl (U3WYECKUX 3HAHWA B  TOBCETHEBHOW KH3HH  JUIA
obecrnieueHns 6€30MacCHOCTH MpHU OOpaleHUH ¢ TpUOOpaMu M TEXHUUECKUMU
yCTpOMCTBaMH, COXpaHEHUSI 370POBbsI U COOJIIOJIEHUSI HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOIIEN cpelie

1.17

OCYILIECTBIISATh MOUCK HHGOpManuu (U3HMUECKOTO COJEp)KaHUS B CETU
HNHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUA W NYTEM CPAaBHEHUS
JOTIOTHUTEIbHBIX MCTOYHHUKOB BBIAEIATH MHPOPMAILIMIO, KOTOpasi SBISETCS
MMPOTHUBOPEUNBOIN MUJIM MOXKET OBITH HEIOCTOBEPHOM

1.18

WCIIONb30BaTh TPH BBINIOJHCHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
aUTEpaTypy (U3NYECKOTO COJACPKaHUs, CHpPaBOYHBIC MaTepHaibl, PECYpChI
cetn  MHTepHeT, BmameTb NpUEMAaMH  KOHCIIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHus HHOOPMAIMH U3 OJHONW 3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3/aBaTh COOCTBEHHBIC ITMChbMEHHBIC W KpaTKHE YCTHBIE COOOLICHHUS,
0000mass MHPOPMALIMIO W3 HECKOJBKUX HMCTOYHUKOB  (DU3UYECKOTO
COJICP)KAaHHUS, B TOM YHCJIC MYOJUYHO MPEACTABIATh PE3YJbTAThl MPOCKTHOM
WIH HCCJICIOBATEIbCKONW JEATCILHOCTH, MPH 3TOM IPAMOTHO HCIIOJIb30BaTh
U3YYCHHBIM TOHATHHHBIM  ammapaT Kypca  (U3MKH, CONPOBOXIATh
BBICTYIUICHUE TIPE3CHTAIINCH

1.20

IIpU  BBIIIOJIHCHUHA y‘Ie6HBIX IIPOCKTOB H HCCHGHOB&HHﬁ (I)I/ISI/ILICCKI/IX
IMpoHeCCOB pacCHpCaAcCiIATb 00s3aHHOCTH B I'pynmne B COOTBETCTBUHU C
IIOCTAaBJICHHBIMHM 3aJadyaMH, CICAUTH 3a BBIINNOJHCHHCM IIJIaHa JeCcTBUN U
KOPPCKTHPOBATh €r0o, aACKBATHO OLCHHBATb COOCTBEHHBIN BKJIaJd B
ACATCIIbHOCTD TPYIIIIbLI, BBICTpAMBATHL KOMMYHUKATHUBHOC BSaHMOﬂeﬁCTBHC,
IMPOABJIAA TOTOBHOCTH pa3plilaTbh KOH(i)J'II/IKTBI




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmMmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pasnuyaTh SBJICHUS MO OMHMCAHUIO MX XapAaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3NICCKOEC SIBIICHUE

1.3

pacro3HaBaTh  MPOSBICHHE  HM3YyYCHHBIX  (U3UYECKUX  SBICHUHA B
OKpY)KaIOIlleM MHpE, B TOM 4Hcie (U3NYECKUe SIBJICHUS B MPHUPOAE, NPU
9TOM NEPEeBOJUTH MPAKTHYECKYI0 3aJadyy B YueOHYI0, BBLAEIATH
CYLIECTBEHHbIE CBOICTBA (ITPU3HAKU) (PM3UYECKUX SIBICHUI

1.4

OTMCHIBATh M3YYEHHBbIE CBOMCTBA TeNl U (DU3UUYECKUE SIBJICHUS, HCIOJb3YS
(u3nueckre BeTWYUHBI, IPYU ONUCAHUU MPABUIBHO TPAKTOBAaTh (U3NUECKHUI
CMBICIT MCIOJIb3YEMbIX BEIMYMH, OOO3HAUYEHUS M €IUHUIBI (PU3HUECKUX
BEJIMYMH, HAXOJUTh (OPMYINbI, CBS3bIBAIOIIME JIaHHYIO (PU3HUECKYIO
BEIMYMHY C JPYrUMH BEJIMYMHAMHU, CTPOUTHh TpapuKd HU3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH

1.5

XapaKTepH30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS U TIPOIECCHI,
WCMOJIb3ysl M3YYEHHBbIE  3aKOHBI, TMpPU ITOM JIaBaTh  CJIIOBECHYIO
(hopMyTUPOBKY 3aKOHA M 3aIMCHIBATH €0 MaTEeMAaTUYECKOE BRIPAKCHHUE

1.6

OOBACHATH (U3MUYECKUE MPOIECCHl U CBOWCTBAa TeJ, B TOM 4YHCIIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYKUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTUYECKUX
[IaroB ¢ TMOMOIIBI0 2 — 3 W3YYECHHBIX CBOWCTBA (PU3UUYECKHUX SIBJICHUM,
(bu3MUeCcCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemaTth pacy€THele 3amayd  (OMHUparonIMecss Ha cucrtemMy u3 2 — 3
yYpaBHEHUI), UCHOJIB3YSI 3aKOHBI U (OPMYJbI, CBSI3bIBaIOLINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE AaHaJlIM3a YCJIOBUS 3a7auyd 3allMChIBaTh KpPaTKOE
yCIIOBUE, BBISBJATH HENOCTAIOIINE WM U30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI M (OpPMYJbl, HEOOXOIUMBIEC UIS PEIICHUs, TPOBOAUTH PAcuéThl U
OIICHUBATh PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHUs (PU3NUECKON BETMUNHBI

1.8

PpacIio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXXHO PCIIUTH IIPH ITOMOIIU (1)I/I3I/I‘ICCKI/IX
MCETOAOB, HCIIOJIB3YysA OIMCAHHUC HCCICAOBAHUA, BBIACIATL IIPOBECPACMOC
IMPCAIIOJIOKCHHC, OLICHUBAThb IIpaBHJIbHOCTb nopAaaKa IIPOBCACHU S
HccjieJ0Banus, ACIaTh BbIBOAbI, HHTCPIIPCTUPOBATL PE3YJIbTAThI Ha6JHOI[CHI/II71
H OIIBITOB

1.9

IPOBOJUTH OMBITHI 110 HAOMIOCHUIO (PU3NYECKUX SIBJICHUN WM (PU3MUECKUX
CBOMCTB TeJ: CaMOCTOSTENIBHO COOMpaTh YCTaHOBKY H3 HM30BITOYHOTO
HaOopa o0O0OpyZOBaHUs, ONMCBIBATH XOJ OIBITAa M €ro pe3yiabTarhl,
(hopMynHpOBaTh BBIBOIbI

1.10

IPOBOJUTH MpPHU HEOOXOJUMOCTH CEPHIO MPSIMBIX H3MEPEHUH, ompenenss
CpeaHee 3HAueHUE H3MepsieMOM BenuuuHbl ((POKYyCHOE paccTOsiHHE
coOuparomied  JMH3bI), OOOCHOBBIBaTH BBIOOpP cHocoba HM3MepeHHs
(u3MepuTenpHOTrO Mpubopa)

1.11

MPOBOJIUTH  HCCIIEJOBAHUE 3aBHCUMOCTEH  (PU3MYECKHX BEJIMYMH C
HCIIOJIb30BAHUEM  TIPSAMBIX H3MEPEHUI: IIJIaHUPOBAaTh  MCCIIEJOBAaHUE,
CaMOCTOSITEJIbHO  cOOMpaTh  YCTAHOBKY, (DUKCHUPOBATh  PE3yJbTATHI




MOJIyYeHHOW 3aBUCUMOCTH (PM3UYECKMX BEIMYMH B BHJAC TaOIUIU
rpaduKoB, ENIaTh BBIBOJIBI 10 PE3yJIbTaTaM MCCIEAOBAHUS

1.12

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MYECKHX BEIWYHMH: IUIAHUPOBATH
U3MEpeHHUsi, coOUpaTh OSKCIEPUMEHTAIBHYI0 YCTAHOBKY U BBINIOJHSTH
U3MEPEHMs, CIeAysd IPEUIOKEHHON HWHCTPYKLHMM, BBIYHCIATH 3HAYCHHE
BEJIMYMHBl M aHAJU3UPOBATH IOJYYEHHBIE PE3YJIbTATHI C YYETOM 3aJaHHOMU
HOTPEUIHOCTH U3MEPEHUN

1.13

coOiroAaTh IpaBujia TEXHUKH OE€30MacCHOCTH IpU paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM

1.14

pa3nuyatb OCHOBHBIE TPHU3HAKM M3YyYCHHBIX (DU3MUYECKHX MOJIENeH:
MaTepuagbHas TOuka, abCOIIOTHO TBEPIOE TEJI0, TOUEUHBIN UCTOYHHK CBETA,
Jyd, TOHKAas JIMH3a, IUIAaHETapHas MOJENIb AaTOMa, HYKJIOHHas MOJEINb
aTOMHOTO sApa

1.15

XapaKTEepPU30BaTh  MPUHIMUIIBI  JIEHCTBHUS  U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OMHUCAHMS, MCIOJB3Ys 3HAHHS O
CBOMCTBaX  (PU3MYECKHX  SBICHUW W  HEOOXoaumble  (DU3UYECKUE
3aKOHOMEPHOCTH

1.16

HCIIOJIB30BAaTh CXEMbl U CXCMATHYHBIC PUCYHKH H3YYCHHBIX TCXHHUUYCCKHX
YCTPOMCTB, U3MEPUTENIbHBIX TPUOOPOB U TEXHOJOTMYECKUX MPOIIECCOB MPU
pPEeIICHUN y‘-Ie6HO—HpaKTI/I‘-IeCKI/IX 3aaad, OIITHYECKHUE CXEMBI JJIsL
MIOCTPOECHUSI M300paKEHUH B IJIOCKOM 3epKajie M coOuparoniei JuH3e

1.17

MIPUBOJIUTH PUMEPHI (HAXOAUTh HH(POPMALINIO O TPUMEpaX) MPAKTHIECKOTO
WCIOJIb30BaHUS (U3UYECKHX 3HAHMM B TOBCEIHEBHOW IKU3HU Ui
obecrieueHust 0€30MaCHOCTH TIPH OOPAIICHUH ¢ MPUOOPAMU U TEXHUIECKUMU
yCTPOMCTBaMH, COXPAHEHHUS 3/10POBbS U COOTIOACHUSI HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOIIEH cpefie

1.18

OCYILIECTBIISITh MOUCK HWH(pOpManuu (U3NYECKOTO COJEpKaHUus B CETU
WNuTepHer, camocTosTensHO (OPMYIUpPYs MOUCKOBBIM 3ampoc, HaXOAWUTh
yTU OIpe/eieHus] JOCTOBEPHOCTH MOJIYYeHHOW HH(OpMalMK Ha OCHOBE
UMEIOIINXCSl 3HAHUN U IOTOJHUTENbHBIX HCTOYHHUKOB

1.19

UCIOJIb30BaTh MPU BBINOJHEHUM Y4E€OHBIX 3aJaHUl HAYYHO-MOMYISIPHYIO
AUTepaTypy (U3NYECKOTO COAEp KaHMsI, CIPABOUYHbIE MaTEPHUAJIbl, PECYPChI
cetu MuTepuer; Buazere npuéMamMu  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHus HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.20

co3/1aBaTh COOCTBEHHBIE NHUCHbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
UHpOpMALlMM M3 HECKOJIBKMX MCTOYHHKOB (DPU3MUYECKOTO COJepkKaHuUs,
NyOJUYHO NPEACTaBIATh Pe3yJbTaThl MPOSKTHOM HIIM MCCIIENOBATENbCKOM
NEeSATeIbHOCTH, IIPH 3TOM I'PaMOTHO MCHOJIb30BATh U3YUEHHBIH MOHATUIHBIN
anmapar H3y4yaemoro paszena (U3MKH U CONPOBOXKAATh BBICTYIICHHE
npe3eHTalmen ¢ yuéToM 0cOOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

1.21

IIpU  BBIIIOJIHCHUN y‘Ie6HBIX IMPOCKTOB U HCCIIETOBaHUMN (I)PBPI‘-ICCKI/IX
IIpoHeCcCcoB pacHpeaCiIATb 0053aHHOCTH B Irpynmie B COOTBCTCTBHU C
IMOCTAaBJICHHBIMHU 3aJdadaMu, CJIICAUTL 3a BBIIIOJIHCHHUCM IIJIaHa JIENCTBUM U
KOPpPECKTHUPOBATH €T0, aJACKBATHO OLCHUBATH COOCTBEHHBIN BKJIaJ B
ACATCIIbHOCTD TI'PYIIIbI, BBICTPANBATH KOMMYHHKATUBHOC B3aPIMOI[eI>i€TBPIe,
IIPpOABJIASA TOTOBHOCTL pa3pClldaTh KOH(I)J'II/IKTBI




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaeia

Ko yaemenTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3BHAHWU OKPYXXAIOILIETO MUPA

1.1

®usuka — HayKa 0 npupoae. SBnenus npupoasl. Gusnyeckue
ABJICHUS:  MEXAHMYECKHE,  TEIUIOBBIE,  DJIEKTPUYECKHE,
MAarHUTHBIE, CBETOBBIE, 3ByKOBBIE

1.2

®uznueckue BeIUUYMHBL. l3MmepeHue (U3MUECKHUX BEIMYHUH.
dusnueckue pHOOPHI. [Torpemnocts U3MEpPEHUN.
MexayHapoaHas CUCTEMA €UHUIL

1.3

EcrecTBeHHOHayuHBI ~ MeTOJ  TMO3HaHUA:  HAONIOJIECHUE,
IIOCTAHOBKA HAy4YHOTO BOINPOCA, BBIIBWKEHUE THUIIOTE3,
9KCIIEPUMEHT [0  IPOBEpPKE  TUIOTe3,  OObSICHEHUE
HaOJIIOaeMOTO SIBJICHUSI

1.4

Onucanne PU3NIECKHUX SIBICHUM C TIOMOTIBIO MOAEIIEH

1.5

[IpakTnueckue pabOTHI:

H3mepenue paccTosHMil.

N3mepenune 00bEMa KUIKOCTH U TBEPIOTO TEa.

Onpenenenue pa3MepoB MaJIbIX TE.

N3Mmepenne Temmeparypbl TMpU  MOMOIIMA  KHUJIKOCTHOTO
TEpPMOMETpPA U JATYHKA TEMIIEPATypPhI

ITEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNHN BEILECTBA

2.1

CtpoeHue BemecTBa: aToOMbl M MOJIEKYNBI, WX pa3MeEpBHI.
OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA

2.2

JBuxenune uactull BemiecTBa. CBS3b CKOPOCTH JABMXKEHUS
yacTull ¢ TemrnepaTypoil. bpoyHoBckoe nBuxkenue, nuddysus

2.3

BSaHMOﬂeﬁCTBHC YacCTull BEIICCTBA: IIPUTIKCHUE U
OTTAaJIKUBaHHUEC

24

ArperaTHple  COCTOSHHUSI ~ BEIIECTBA: CTPOEHUE  Ta30B,
KUAKOCTEH U TBEPIBIX (KPUCTAJUIMUECKUX) Tell. B3anumocBs3b
MEXJy CBOWCTBaMH BEIIECTB B  pa3HbIX arperaTtHbIX
COCTOSIHUSIX U UX ATOMHO-MOJICKYJISIPHBIM CTPOECHUEM

2.5

OcobeHHOCTH arperaTHbIX COCTOSIHUH BOJBI

2.6

[MpakTrueckue paboTHI:

OneHka n1uameTpa aToMa METOJOM PsIOB (C MCHOJIb30BAHUEM
¢dororpaduii).

OnbITh O HAOIOIEHHUIO TEIUIOBOTO PACHIMPEHHs T'a30B.
OnbITel 1O OOHAPYXKEHHUIO JEHCTBHS CHJI MOJIEKYJISPHOTO
OPUTSKCHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

3.1

Mexanudeckoe ABUXKEHUE. PaBHOMEpHOE M HEpaBHOMEPHOE
TBIDKEHUE

3.2

Ckopoctb.  Cpenssii  CKOpPOCTb IIpU  HEPAaBHOMEPHOM
JBIOKEHUU. Pacuér myTu U BpeMeHH JBU)KECHUS




33

SIBnenue nHepuMu. 3aKOH MHEpLUUU. B3anmonelicTBue Ten Kak
IIpUYMHA M3MEHEHMS CKOPOCTH JBHKEHMs Tell. Macca Kak
Mepa UHEPTHOCTH Tela

34

IlmorHocte BemectBa. CBA3h INIOTHOCTH C KOJIMUECTBOM
MOJICKYJI B €TUHUIIE 00bEMA BEleCTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3Mepenune cuiibl ¢ MOMOIIBIO
JTUHAMOMETpa

3.7

HBHCHI/IG TATOTCHUA U CHUJIA TSIKCCTHU. CI/IJIa TSKCCTHU Ha I[pyrnx
mwradeTax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbKEHUs U TpeHHUE MOKos. TpeHue B
IIPUPOJE U TEXHHUKE

39

CnoxxeHue cuil, HalpaBJ€HHbIX [0 OJHOM  NIpPSIMOH.
PaBHOEliCTBYIOIIAS CHIT

3.10

[IpakTnueckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBHMKEHUS (IIapuka B
KUAKOCTH, MOJIETH DJIEKTPUUECKOTO aBTOMOOMIISI U TaK Jajiee).
Ompenenenue cpeaHel CKOPOCTH CKOJIBKEHHsI OpycKa WU
apuKa Mo HAKJIOHHOW IJIOCKOCTH. OrmpenesneHne MIOTHOCTH
TBEpAOro Tena. OMbITHL, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH
pacTspkeHus (aedopmanuu) NpyKUHbBI OT TPUIIOKEHHON CHIIBI.
OnpIThI, J€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TpPEHUS
CKOJIbKEHUSI OT Beca Tella U XapaKTepa CONPHUKACAIOIIUXCS
MMOBEPXHOCTEU

3.11

Ousnueckre SBJICHUS B MPUPOJE: IPUMEPHI JBWKEHUS C
Pa3IUYHBIMU CKOPOCTSIMU B JKMBOM W HEXKHUBOW TMPHUPOAE,
JEMCTBHE CUJIBI TPEHHSI B IPUPOJIE M TEXHUKE

3.12

Texandeckue YCTpOﬁCTBai AWUHaAMOMCECTP, IO AINHUITHUKH

JIABJIEHUE TBEPJIbIX TEJI, )KUJKOCTEH 1 TA30B

HaBnenue tBEpmoro Tena. CrnocoObl yMEHbLIEHUS U

4.1 YBEJIMYEHUS J1aBJICHUS

49 JlaBnenue rasza. 3aBUCHMMOCTb JaBJIEHMs raza OT 00béMa,
TeMIIepaTyphl

43 Ilepenaua naBieHuss TBEPABIMU TENAMH, JKUAKOCTSIMH U

) razamu. 3akoH Ilackans. [ITHeBMaTHyeckre MallluHbI
3aBUCUMOCTh JABIEHUS  KUAKOCTH oT IJIyOMHBI.

4.4 luppocratuyeckuit  mapagokc. CooOmaromuecs COCYIb.
['uapaBaruecKkue MeXaHU3MBbI
Atmocdepa 3emnn u  arMmocdepHoe aaBieHue. [IpuumHbI

45 CYIIECTBOBaHMs  BO3AYIMIHOM  o00oiouku  3emsd.  OmbIT

' Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JIABJIEHUS OT
BBICOTHI HaJl YPOBHEM MOpsl

46 W3mepenne armocdepHoro  namienus. [IpuGopel  ans

] U3MEepEeHusi aTMOC(EPHOro AaBICHUS

47 JleiicTBUE KMIKOCTM M Ta3a Ha MOTpy)KEHHOE B HHUX TEJO.
BrrTankuBatomias (apxuMesioBa) cusa. 3akoH Apxumena

4.8 [InaBanue ten. Bo3nyxomnnasanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBHCMMOCTH Beca Telna B BOAE OT 00bEMa
HNOrpYKEHHOW B KMAKOCTh dYactu Tena. Ompenenenue
BBITAJIKUBAIOLLEH CHUJIBI, ACHUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUAKOCTb. [IpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOLIECH
CWJIBI, JACUCTBYIOIIEW HA TEJIO B KUAKOCTH, OT MAacChl Tela.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAIKUBAIOLIEH
CWJIbI, JICHCTBYIOIIEW Ha TENO B KUAKOCTH, OT 00BEMaA
INOTPY’KEHHOW B JKMJIKOCTb 4YacTH Tela W OT IUIOTHOCTH
KUJKOCTH. KoncrpynpoBanue apeomMerpa 1581071
KOHCTPYHPOBaHHE JIOJIKU " onpeeIeHue eé
Ipy30110AbEMHOCTH

4.10

®duznyeckue SBICHUS B NPHUPOJE: BIUSIHHUE aTMOCHEPHOTO
JTABJICHUSI Ha )KMBOW OpraHu3M, IJIlaBaHueE pbi0

4.11

TexHuueckue  yCTpOMCTBA: COOOIIAIONINECS]  COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TUAPABINYECKH MTpecc, MaHOMETD,
OapoMeTp, BRICOTOMED, MIOPITHEBOM HACOC, apPEOMETP

PABOTA, MOIIITHOCTbB, DOHEPT'UA

5.1 Mexanudeckas pabora

5.2 Mexanudeckasi MOIITHOCTh

53 [IpocTeie MeXaHM3MBI: pbIUar, OJIOK, HAKJIOHHAS TIIOCKOCTD.
[IpaBuito paBHOBECHS pblyara

5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3omotoe mpaBwiIO» MexaHukH. KoadduumeHT 1moae3Horo

5.5 neicTBUsl MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY H
TEXHHUKE

5.6 [ToTeHnmanpHast SHEPTUN TeJIa, TIOTHATOTO Haj 3eMIIEN

5.7 Kunernueckas sHeprus

53 [Tonnas MexaHuueckas _OHEprHs. 3aKOH H3MEHEHHS U
COXPaHEHHUS MEXaHHUUYECKON IHEPrUH
[TpakTrueckue pabOTHI:
Onpenenenve paboOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM

59 OBUKEHUM  Tela IO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
UccnenoBanue ycnoBuii paBHoBecus poluara. M3amepenne KI1J]
HAaKJIOHHOM mockocTu. I3yueHue 3akoHa COXpaHEHHS
MEXaHUYEeCKOU SHEepruu

5.10 du3nyecKue sIBJICHUS B IPUPOJIC: PhlYaru B Telle YeJI0BeKa
Texnuyeckue  yCTpOWCTBa:  pblyar,  MOJIBHXKHBIA U

5.11 HETMOJIBIDKHBIM  OJNOKM, HAKJIOHHAs IJOCKOCTh, TMPOCTHIE

MCXaHHU3MEI B 6I>ITy




8 KUIIACC

Kox
pasjaeia

Koxa yaemenra

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

TEITJIOBBIE SIBJIEHUSI
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYISIPHO-KUHETUUECKOW TEOpUU
6.1 CTpoeHHs BemiecTBa. Macca u pa3mepbl MOJIEKYJ. OIBITHI,
MOATBEPKIAIOIINE OCHOBHEIE IIOJIOKCHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
6.2 Mogenu TBEPAOro, MXUIKOTO U Ta3000pa3HOTO COCTOSHUM
' BenecTBa. Kpucramnmieckue u amopgHbie Tena
6.3 OObsicHEeHHEe CBOWCTB Tra3oB, XUIKOCTEH W TBEPABIX TEN Ha
' OCHOBE TOJIOKEHHI MOJIEKYJIIPHOKHHETHYECKON TEOpUH
6.4 CMauuBaHue U KalWUISIPHbIE SIBJICHUS
6.5 TenoBoe pacIMpeHne U CXKaTue
6.6 Temmepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEILIOBOTO
JBYKEHUS YaCTHII
6.7 Buayrpennsis aHeprusa. CrocoObl W3MEHEHUsS BHYTpPEHHEH
' SHEPTHH: TeIUIONEepeada U COBEPIICHHE PaOOThI
6.8 Buapl  Temonepemaun:  TETUIOMPOBOJHOCTh,  KOHBEKIIWS,
W3ITyYCHUE
6.9 KonmmuectBo TenmnoTel. Y AeabHas TEMI0EMKOCTD BEIECTBA
6.10 TennooOMeH U TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOTO
banaHca
6.11 [InaBneHne u OTBEpACBaHHE KPUCTAUTMYECKHUX BEIIECTB.
VnenbpHas TEIIoTa MIaBJIEHUS
[TapooOpa3oBanue u KoHueHcanus. Hcmapenue. Kurenwue.
6.12 VnenvHas TeIIoTa apoo0Opa3oBaHUsL. 3aBHUCUMOCTD
TEMIIEpATyphl KUTIEHHUS OT aTMOC(HEPHOTO JTaBJICHHS
6.13 Brnaxnocts Bo3ayxa
6.14 DHeprus TOIMBa. Y IeJbHAas TEII0Ta CrOPaHUs
[Tpunnumner pabotel TermaoBbix asurateneit KIIJ[ temmoBoro
6.15 nsurarens. TemyioBble ABUTATeNM W 3alUTa OKpYXKarolen
cpebl
6.16 3aKOH COXpaHEHHUS W TPEBPAIICHUS SHEPTHMH B TEIUIOBBIX
npoleccax
[IpakTuueckue paboOTHI:
OnpITel 10 OOHAPY)KEHHUIO ACUCTBHSI CHJI MOJEKYISIPHOTO
MPUTSKEHUS.
OnBbITH 10 BBIPAIMBAHUIO KPUCTAJIOB MTOBAPEHHOM COJIM WM
caxapa.
6.17 OnpITEl TIO HaONIOJEHUIO TEIUIOBOTO pPACIIMPEHUs Ta30B,

JKUJIKOCTEN U TBEPJBIX TEIL.

Omnpenenenue JaBleHUs BO3IyXa B OasIOHE MITTPHIIA.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHHS BO3]lyXa
OT ero 00béMa 1 HarpeBaHUsI UJIH OXJIAXKICHUSI.

HpOBepKa TUIOTE3bl JTUHEWHON 3aBUCUMOCTHU JJIMHBI CTOJIOMKA




KHUJIKOCTH B TEPMOMETPUIECKOI TPYOKe OT TeMIIepaTyphl.
HabGnronenne w3MeHeHHMs BHYTPEHHEH »JHEpPruum Tena B
pe3yabTare Tersonepeaadd u paboThl BHEIIHUX CHUIL
HccnenoBanue sBIGHUS TEIUNIOOOMEHA TMIPH  CMEIIMBAHUU
XOJIOJHOW U ropsiuei BOJBI.

Omnpenenenre KOJIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAON MpU
TEII00OMEHE C HAarpeThIM METAJUIMYECKUM LUJIMHAPOM.
Omnpeznenenue ynenpHON TEINIOEMKOCTH BELIECTBA.
Hccenenosanue nporecca uCapeHus.

OmnpeneneHrne OTHOCUTENILHON BIaKHOCTH BO3yXa.
Omnpenenenue yaeapHON TEIUIOTHI IJIABJICHUS JIbJA.

dusnueckue SBICHUS B npupoac: MOBCPXHOCTHOC HATAKCHUC
N KaIlMWJJIAPHBIC ABJICHUA B MPUPOJAC, KPUCTALIIBI B MPHUPOIC,

6.18 uznydyenue CoulHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI;
o0pa3oBaHuE pOChl, TYMaHa, WHEs, CHera.
Texanueckue YCTpOWCTBA:! KaluJuIspbl, IIPUMEPBHI
WCIIOJIb30BaHUS KPUCTAJUIOB, KUAKOCTHBIM TEPMOMETp, JaTUUK
6.19 TeMIepaTypbl, TE€pPMOC, CHUCTEMa  OTOIUICHHS  JOMOB,

TUTPOMETpPHI, TICUXpPOMETp, IMapoBas TypOWHa, JBUTATeNb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHWE 1 MAI'HUTHBIE ABJIEHUA

7.1 DnekTpusanusd Teil. [[Ba poja 3IeKTpUuYeCKUX 3apsiIoB
BzaumopeiictBue  3apsokeHHBIX  Tel.  3akoH  Kynona

7.2 (3aBUCUMOCTh CWJIBI B3aWMOJCUCTBUSL 3apsHKCHHBIX TET OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUSL MY TEJIaMu)
DnekTpuyeckoe noJsie. HanpsykEHHOCTh AJIEKTPUUYECKOTO TOJIS.

7.3 [IpuHIIATT ~ CyMEpIIO3UIMK  DJICKTPUYECKUX  Mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn AIIEKTPUUECKUX 3aps0B. DJIeMEeHTapHbBII

7.4 anekTpuueckud 3apsg. Crtpoenue aroma. IIpoBoaHuku u
JDIICKTPUKU

7.5 3aKOH COXpaHEeHMsI IJICKTPUUECKOTO 3apsiia

76 DIIEKTPUYECKUI TOK. YcnoBust CYIIIECTBOBAHUS
ANEKTPUYECKOT0 TOKA. VICTOUHMKY MOCTOSIHHOTO TOKA

77 JIecTBUSL  SIEKTPUYECKOTO TOKa (TEIIOBOE, XHUMHUYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Ta3ax

78 Onektpuyeckas  nenb. Cuima  Toka.  DIEKTPUYECKOE
HaNpPsDKEHUE

79 ComnpoTuBieHUE MNPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE
BEIIECTBA

7.10 3akoH OMa [yIs yyacTKa LenH

711 [TocnenoBarenbHOE u napajieJIbHOE COEIMHEHHE
MIPOBOJIHUKOB

712 PaGota m MOIIHOCTH 2MEKTpUUYECKOTO ToKa. 3akoH [[xoyms —
Jlenna

713 DNeKTpUUeCKre MeNH U MOTPEOUTENH dIEKTPUUECKON dSHEPTUU

B ObITy. KOopoTKkoe 3aMbikaHMe




IlocTosHHble  MarHuThl. B3anMoAelcTBUE  MOCTOSHHBIX

7.14
MarHuTOB
715 MarunutHoe noJjie. MarHuTHoe noJjie 3eMJid U ero 3Ha4eHue Jis
' YKU3HHU Ha 3emiie
716 Oneir Opcrega. MarHuTHoe I0JI€ AJIEKTPUYECKOTO  TOKA.
[IpumMenenue >eKTPOMarHuTOB B TEXHUKE
JlelicTBM€ MarHUTHOIO TIOJISI HA MPOBOJHHK C TOKOM.
717 QJICKTPOI[BI/IFaTeJILU MIOCTOSIHHOTO ~ TOKa. ICICHOJIL3OBaHHe
JNEKTPOJABUIaTeNe B TEXHUYECKMX YCTpOilcTBaX W Ha
TpaHCIIOPTE
718 Oneitel @apazest. SIBieHHE 3IIEKTPOMATHUTHOW WHIYKIUU.
' [IpaBuiio Jlenna
OnektporeHeparop. CrnocoObl TMOMY4YEHHUSI DIEKTPUUECKON
7.19 SHEPTUH. DJIEKTPOCTAHIIMKM Ha BO30OHOBISIEMBIX MCTOUYHHUKAX
SHEPTHH
[IpakTnueckue pabOTHI:
OnbITHI 110 HAOMIOEHUIO JEKTPU3AINY TNl UHIYKIUEH U Mpu
COTPUKOCHOBEHHH.
HccnenoBanne  OeWCTBUSA  DJIEKTPUYECKOTO MO Ha
MIPOBOTHUKH U JUDJICKTPUKH.
CbOopka u mpoBepka pabOThl  DIEKTPUUYECKOW  IIETH
MOCTOSIHHOTO TOKa.
W3mepenne 1 peryinupoBaHUe CUIIbI TOKa.
W3mepenne u peryinupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIErO Yepes
pEe3UCTOp, OT CONPOTHBIIEHHSI PE3UCTOPA U HANPSIKEHUsS Ha
pe3ucrope.
OnbITEl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh 3JEKTPUUYECKOTO
CONIPOTUBIIEHHUSI TPOBOJHUMKA OT €ro JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEYEHUs U MaTepHuana.
[IpoBepka rpaBuja CJIOXKEHUS HaIpsHKeHU I npu
790 MIOCJIEI0BATEILHOM COEIMHEHUH JBYX pe3uctopos. [IpoBepka

npaBWwiia s CHUJIBl TOKa MpPH MapajUieIbHOM COEIMHEHUU
pesuctopoB. OmnpeneneHue pabOThl 3IEKTPUUYECKOTO TOKa,
uaymero — 4depe3  pesucrop.  OmnpeneneHue  MOUIHOCTH
JNEKTPUYECKOTO  TOKAa,  BBIACISEMOM  Ha  PE3HUCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HUAYHIETO Yepe3
JaMIIOYKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KIIJ]
HarpeBatens. lccnemoBaHWe MarHUTHOTO —B3aMMOJCHCTBUS
MOCTOSIHHBIX ~ MarHUTOB. V3yyeHwe  MarHUTHOTO  MOJS
MOCTOSIHHBIX MAarHUTOB MPU WX OOBEIUHEHUH U Pa3JICICHUU.
UccnenoBanue AeCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO
cTpeniky. OmbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIbI
B3aUMOJICMCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJeHUsT ToKa B  Karymke. I3ydenume pelictBus
MarHuTHOTO TOJS Ha MPOBOAHUK ¢ TOKOM. KoHcTpyupoBaHue
U uszyueHue paboTel amekrpoasuratens. M3mepenue KIIJ]
3JIEKTPOJIBUTATENbHON yCTaHOBKU. OMBITHI MO HMCCIEAOBAHUIO
SIBJICHUSL  DJIEKTPOMArHUTHOW  MHAYKLUHH:  HUCCIEIOBaHUE




W3MEHEHHUH 3HAUYCHUS U HaIlpaBJICHUA MHAYKIIMOHHOI'O TOKa

@u3nUeCKUe SBJICHUS B MPUPOJE: DJICKTPUUYECKHUE SIBICHUSA B
aTMocdepe, EKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE

7.21 noyie 3emiid, Apeid MOJFOCOB, POJIh MArHUTHOTO TOJS ISt
JKW3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
TexHuueckue  yCTpOMCTBA:  DJJEKTPOCKONI,  aMIepMerp,
BOJIBTMETP, PEOCTaT, CYETUYUK DJIEKTPUUECKON DSHEpruu,
799 JJIEKTPOOCBETUTEIIbHBIE pudopHI, HarpeBaTelbHbIe
' ANEKTPOIPUOOPHI (mpumepsr), NMEKTPUYECKUE
PEIOXPAHUTENH, AJIEKTPOMArHur, 3JIEKTPOJIBUraTellb

IMOCTOSAHHOI'O TOKA, FCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
pasnena Kop snemenTa [IpoBepsieMble 31E€MEHTBI COAEPKAHUS
MEXAHUYECKHUE SABJIEHU A

31 Mexi.i'HI/ILIeCKOG IB>KeHne. MarepuanbHas Touka. Cucrtema
oTcuéTa

8.2 OTHOCHUTETBHOCTh MEXaHNUECKOTO JIBIDKECHUS

8.3 PaBHOMEpPHOE IPAMONIMHENHOE TBHKEHNE

3.4 HepaBHoMepHoe mnpsMonuHeitHoe naBwxkeHue. CpenHss u
MTHOBEHHAsl CKOPOCTb TeJIa TP HEPABHOMEPHOM JIBUKEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKECHUE

8.6 CBoOoguoe magenue. OneiTe! [ anmnes
PaBHOMEpHOE nBH>KEHHE O OKpYKHOCTH. [lepnon u wacrora

8.7 oOpareHusl. Jluneiinas u yrijioBas CKOPOCTH.
L{eHTpOCTpEMHUTENIBHOE YCKOPEHUE

8.8 ITepBbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8 8.10 Tpetnii 3akoH HeroToHa

8.11 [IpuHuMn cynepno3unuu cuil

8.12 Cuna ynpyrocru. 3akoH ['yka

313 Cuiia TpeHus: CUiia TPEHHUS CKOJIBKEHHUSI, CHJIa TPEHUS MOKOS,
JpYTrue BUJbl TPEHUS

314 Cunia TSKECTM M 3aKOH BCEMHPHOI'O TATOTEHHS. Y CKOpPEHHE
CBOOOJHOTO MaJACHUS

815 JBuxenne miaHer Bokpyr CoisHna. IlepBasg kocMmueckas
ckopocTh. HeBeCOMOCTB M Ieperpy3ku

8.16 PaBHOBecHe MaTepuaabHOM TOUKH. AOCOTIOTHO TBEPAOE TEJIO

317 PaBHOBecue TBEPIOTO Tela C 3aKPEIJIEHHON OCBIO BPAILECHHUS.
MowmeHnT cunsl. LlenTp Tsxectu

8.18 HNmnynsc Tena. U3menenne uMirynbca. MIMnynsce cumsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTnBHOE NBHKEHUE




8.21

Mexanunueckasi paboTa U MOUTHOCTb

8.22

Pabora cun Tskectu, ynpyroctd, TpeHus. CBsi3b SHEPTUU U
paboThI

8.23

HOTGHLII/IaHBHaSI 3HepFI/I$I TCJa, IIOJHATOIO Haxg HOBerHOCTBIO
3emun

8.24

[ToTeHnManpHast SHEPIUsl CKATON NIPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KWHETHYECKON SJHEPTUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

8.27

[IpakTnueckue pabOThI:

Ornpenenenue cpeaHel CKOPOCTH CKOJIBKEHUsI OpycKa WU
JBYDKEHUST MIapHKa TI0 HAKIOHHOW TuiockocTd. Ompenenenne
YCKOPEHHsI Tella TpU PaBHOYCKOPEHHOM JIBWKCHHH TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanne  3aBUCUMOCTH TYTH OT BpPEMEHH TIpH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHON CKOPOCTH.
[IpoBepka THIOTE3BI: €CIIH TPU PABHOYCKOPEHHOM JIBHKCHHUU
0e3 HauaIbHOW CKOPOCTH ITyTH OTHOCSTCS KaK PsIi HEYETHBIX
9rEced, TO COOTBETCTBYIOIIME  IPOMEXKYTKH  BpPEMEHHU
OJIMHAKOBEI.

HccnenoBaHue 3aBHCHMOCTH CHIIBI TPEHHUS CKOJNBKEHHS OT
CHJIBI HOpMaJIbHOTO AaBieHus. Omnpenenenue koddduimenta
TpeHus: CKoJbKeHHs. OmpeneneHue KECTKOCTH TPYKUHBIL.
Onpenenenve paboOThl CHIIBI TPEHUS MpPU PaBHOMEPHOM
OBUKEHUM  Teda IO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenre paboThl CUIIBI YIIPYTOCTH MpPU MOABEME Tpy3a C
MCIO0JIb30BaHUEM HEMOIBUKHOIO U TIOJBUKHOTO OJIOKOB

8.28

®dusznveckue SIBICHUS B TNPHUPOJAC: MPUIUBBI W OTJIHBHI,
nBwkeHne  miuaHer  CoONHEYHOM  CUCTEMbl, pPEaKTHUBHOE
JBIKCHUE KHUBBIX OPTaHU3MOB

8.29

Texandeckue YCTpOﬁCTBai CIIMAOMETP, AATYUKH I10JIOKCHHA,
PACCTOSHUA U YCKOPCHUA, PAKCTHI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebaTtenpHoe JABHMKCHUC. OcHOBHEIE XapaKTCPpUCTUKU

2.1 KoJie0aHui: Iepro1, 4acToTa, aMIUIUTY1a

99 MareMatuueckuii U TPYXKUHHBIA MasTHUKU. lIpeBpaiieHue
SHEPTHH MPU KOJeOATSIbHOM JIBHYKCHUN

93 3aryxaromue — koiiebanus.  BbIHYyXJIeHHbIE  KojeOaHUS.
Pe3onanc
Mexaandeckue BoJHBL. CBolicTBAa MEXaHHYECKHX  BOJIH.

9.4 [IpononbpHbIe U ONIEpeUHbIE BOIHBL. J[JTMHA BOIHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHnueckue BOJIHBI B TBEPJOM Tele,
CENCMHUYECKHE BOJIHBI

9.5 3ByK. ' poMKOCTb U BbICcOTa 3ByKa. OTpakeHUE 3ByKa

9.6 WHbpa3Byk U ynbTpa3sByk
[IpakTuueckue pabOTHI:

97 Onpenenenue YacTOTHI i nepuo/ia KoJieOaHMit

MATEMAaTUYCCKOIo MasiTHHKA.
OnpeneneHI/Ie YaCTOTBI M TIEpHOaa KoJIeOaHMit IMMPYXXUHHOT'O




MasTHHKA
UccnenoBanue 3aBUCUMOCTHU nepuo/ia KoJIeOaHU
MOJBEIICHHOTO K HUTH I'py3a OT JJIMHBI HUTU. MccnenoBanue
3aBUCHUMOCTH TEpHOJIa KOJICOaHU MPYKMHHOTO MasTHUKA OT
Macchl rpy3a. [IpoBepka He3aBUCMMOCTH Mepuoja KoJieOaHu
rpy3a, MOJABEIIEHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTHU
npyXuHbl. M3Mepenne yckopeHus: CBOOOTHOTO TaJICHUS
®usnyeckue SBICHUS B MPUPOJE: BOCHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJICTPACEHHE, CEHCMUYECKUE BOJIHBI, IIyHAMHU,
9X0
99 Texanueckue YCTpOWCTBA:! 9XO0JIOT, HCIIOJIb30BAaHUE
' yIIBTPa3BYKa B ObITY U TEXHHUKE
DJIEKTPOMATHUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI
10.1 DNEeKTPOMarHuTHOE  MOJjie.  DJIEKTPOMArHUTHBIE  BOJIHBI.
' CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 37€KTPOMarHUTHBIX BOJH
10.3 OnekTpoMarHuTHas npupoga cBera. CKOpoCTh  CBeTa.
BosHOBBIE CBONCTBA CBETa
10 [IpakTnueckue pabOTHI:
104 HN3ydeHue CBOUCTB BJIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO
MOOMIBLHOTO TenedoHa
10.5 ®dusndeckue SBICHUS B TPUpOJE: OMOJIOTHYECKOE IEHCTBHE
BUJIUMOTO, YABTPa(QHOIETOBOTO U PEHTT€HOBCKOTO M3Ty4eHUN
10.6 Texanueckue yCTupoﬁCTBa: HCIIOJIb30BAHUE 3JIEKTPOMAarHUTHBIX
BOJIH JIJIs1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBas mozensb cBera. ICTOUHMKH CBETa
11.2 [IpsamosHEHOE pacipoCTpaHEHUE CBETA
11.3 Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTpaKEHUS CBETA
114 [Ipenomnenue cBera. 3akoH mnpesnomieHus cBera. [losHoe
BHYTPEHHEE OTPa)KEHUE CBETA
11.5 JIunza. Xop ydel B JIMH3E
11.6 OnTtuueckas cucrema  QoroammapaTa, MHKPOCKONa U
TEJIECKOIa
117 I'maz  xak onruueckas  cuctema.  biauzopykocte U
11 JIATbHO30PKOCTh
11.8 Paznoxenne Oemoro cBera B cmektp. Omnbitel HploToHA.
CrnoxeHue cuekTpaibHbIX IBETOB. Jlucnepcus csera
[IpakTnueckue pabOTHI:
UccnenoBanue 3aBUCUMOCTH YIjla OTPAKEHUS CBETOBOIO JIydya
OT yTJia NaJeHUsl.
N3ydeHne xapakTepuUCTHK U300paKeHUs MpeAMeTa B MIOCKOM
11.9 3epKale.
UccnenoBanue 3aBUCHUMOCTH YIJla MPEJIOMIIEHHUS CBETOBOIO
Jy4a OT yIJia MaJieHus Ha TPaHUIIE «BO3AYX — CTEKIIO».
[Tonmyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenre (OKYCHOTO pacCTOSHUS M ONTHUYECKOW CHIIBI




coOuparomie JTUH3BL
OMnBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnpITel 1O  BOCHPUATHIO I[B€TA TMPEAMETOB NPH  HX
HAOJIOJICHUH Yepe3 IIBETOBBIE (DHIIBTPHI
®duznueckue sBIeHUS B npupoje: 3atMenus ComnHua u JlyHsl,

11.10 [[BETa TeJ, ONTUYECKHE SIBJICHUS B aTMmocdepe (1BeT HeOa,
pedpakiys, pagyra, MEPax)

11.11 TexHuueckne YCTpOICTBA: OYKH, NEPUCKOI, (OTOAIIapar,
ONITHYECKUE CBETOBOJIbI

KBAHTOBBIE SABJIEHUW A

121 Onwitel Pezepdopna u mmanerapHas monens aroma. Mojenb
aroma bopa

122 HUcnyckanne w© mormiomieHue cBera aTtoMoM. KBaHTHI
JInnelyaTele CIEKTPBI

12.3 PannoaktuBHOCTH. Anb(a, OeTa- U raMma-u3IydeHUs

124 Crpoenue aroMHOTO siapa. HykiioHHAas MOJieTb aTOMHOTO SiIpa.
H3oTonbl

125 PagnoaxktuBHble  mpeBpameHus.  [lepwon  momypacnana
ATOMHBIX SITIEP

126 SnepHble peakuuu. 3aKOHBI COXPAaHEHMS 3apsAJOBOTO U
MaccOBOTO YHCE

12.7 DHEpPrus CBsI3M aTOMHBIX sAziep. CBA3b MACChl U SDHEPTUH

12 12.8 Peakuyu cunte3a u genenHus saep. VICTOUYHUKM »HEpruu

CoumnHiia u 3831

12.9 Snepnas sHepretuka. JlelicTBUE pagMOaKTUBHBIX H3Ty4ECHHI
Ha )KUBBIE OPraHU3MBbI
[TpakTrueckue pabOTHI:
Habntoienue CrulomHbIX U TMHEWYAThIX CIIEKTPOB U3ITY4EHUS.

12.10 UccnenoBanue TpPEeKOB: HM3MEPEHUE SHEPrUM YACTHUIBI 10
TOpMO3HOMY TTyTH (110 (hoTOTpadusim).
H3mepenue paguoakTUBHOTO (hoHa
®usnueckue  SABIEHUS B IPUPOAE: €CTECTBEHHBIIN

12.11 palvoaKTUBHBIN (OH, KOCMHUYECKHE JIyHH,  pajioaKkTHBHOE
U3JIy4€HHE TPUPOIHBIX MUHEPAJIOB, IEUCTBUE PAAUOAKTUBHBIX
M3JIyYCHHUI Ha OPraHu3M YeJIOBEeKa

.12 TexHuueckue YCTpPOMCTBA: CHEKTPOCKON, WHIWBUYAJTbHBIN
JI03UMETp, KamMepa Busibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[Nonnmanue ponu GU3NKK B HAYYHOW KapTHHE MUPA; CHOPMHUPOBAHHOCTD
0a30BBIX MPEJCTaBICHUN O 3aKOHOMEPHOM CBA3M U IO03HABAEMOCTHU
SBJIGHUM  TNPUPOABI, O POJU  OKCIIEpUMEHTa B  (QU3UKE, O
cucteMooOpasyromield posini (PU3MKK B Pa3BUTUM €CTECTBEHHBIX HAyYK,
TE€XHUKH U TEXHOJIOTHU, 00 3BOMIONMH (PU3NUECKUX 3HAHUW U UX POJIH B
LEJIOCTHOW €CTECTBEHHOHAYYHON KAPTUHE MUPA, O BKJIAJE POCCUNCKHUX U
3apyOeXHBIX Y4EHBIX-(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE
MIPOLIECCOB OKPYXKAIOLIET0 MUPA, PAa3BUTUE TEXHUKU M TEXHOJIOTHI

3HaHUS O BUAAX MaTepuu (BEIIECTBO U IO0JIE), O ABMXKEHUU KaK CIocobe
CYILIECTBOBaHMUS MaTepuu, 00 aTOMHO-MOJIEKYISIPHONH TEOPUU CTPOCHHUS
BEILECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHHM MPUPOJbI (MEXaHUYECKUX,
TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3IU4aTh
SBJICEHUS 110 OMHUCAHHUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JJTaHHOE (PU3UYECKOE SIBIECHUE;, YMEHHE Paclo3HaBaTh
NIPOSIBJICHUE H3YyYCHHBIX (PU3MYECKUX SIBJICHUH B OKpPYXKaIOLIEM MHpE,
BBIJIEIISIST UX CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH )

Bnagenue ocHoBaMM MOHATHMHOIO ammapara ¥ CHUMBOJMYECKOTO S3bIKa
(U3MKM U HKCIOJIb30BaHME WX JJIs pelIeHHs Y4YeOHBIX 3aj1ad; yMEHHe
XapaKTepU30BaTh CBOMCTBa TeJ, (U3WYECKHE SBJICHHUS M IPOLIECCHI,
UCHOJIB3YSI (YHIAMEHTAIbHBIE U SMIUPUYECKUE 3aKOHBI

VYMeHnne omnmuchIBaTh HN3YYCHHEBIC CBOMCTBaA TENI U (bl/I3I/I‘IeCKI/Ie SABJICHUA,
HCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

Brnagenue ocHOBaMH METO0B HAyYHOTO MO3HAHUS C YIETOM COOTIOACHUS
paBuJI 0€30MacHOro Tpyaa: HabIroaeHHe PU3NUECKUX SBICHHI:

YMEHHE CaMOCTOSITENIbHO COOMpaTh AKCIEPUMEHTANbHYIO YCTAaHOBKY W3
JaHHOTO Habopa 00OpyIOBaHUs MO UHCTPYKIIMHU, OTIMCHIBAThH XOJ OIBITA U
3aMMChIBaTh €r0 Pe3yNbTaThl, POPMYIHPOBATH BHIBOIBI;

IPOBEJCHHE MPSMBIX U KOCBEHHBIX H3MEpPEeHHH (DU3MYECKUX BEIMYUH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHUs,  CaMOCTOSITEIbHO  COOUpATh
AKCIEPUMEHTAJIbHYI0 YCTAHOBKY MO WHCTPYKIIMH, BBIUUCISATH 3HAYCHHE
BEJIMYMHBI U aHAIM3UPOBATh TMOJYYEHHBIE PE3YIbTaThl C Y4ETOM
3a/IaHHOM MTOTPEIIHOCTH PE3YIbTATOB U3MEPEHNUI;

IIPOBEJICHHE HECJIOKHBIX AKCIEPUMEHTAIBHBIX UCCIIeI0BaHU;
CaMOCTOSATENILHO COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY M IIPOBOJUTH
VICCIIEJOBAHME 10 MHCTPYKLUH, NPEACTABIATE MTOJIyYEHHbIE 3aBUCUMOCTH
¢u3nyeckux BEIMYMH B BUAE TaOmuI M TpadHKOB, YUYUTHIBATH
HOTPEIIHOCTH, AEJaTh BBIBOJBI IO PE3YJIbTaTaM MCCIEA0BAHUS

[TonnmaHue XapakTepHBIX CBOMCTB (PU3NYECKUX MoJenell (MaTepuaibHas
TOUKa, a0COJIIOTHO TBEPOE TEJIO, MOJEIU CTPOSHMS Ta30B, KUIAKOCTEH U
TBEPJBIX Tell, MJIaHEeTapHasi MOJEb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO




S1pa) ¥ YMEHUE IPUMEHATh UX JJIs1 00bsCHEHHS (PU3NYECKUX MTPOLIECCOB

YMmenue oObACHATH (pr3MYecKre MPOIECChl M CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyallud NPAaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIATH HPUYMHHO-CJICJICTBCHHBIE CBS3M U CTPOUTH
0O0BsICHEHHE C OTOPOi Ha W3y4YCHHBIE CBOWCTBA (DM3MUYECKHUX SIBICHHIA,
(bu3nvecKne 3aK0HbI, 3AKOHOMEPHOCTH U MOJIEITH

YMenue pematb pacu€THble 3amaun (Ha 0a3ze 2 — 3 ypaBHEHH),
UCTIOJIB3YSI 3aKOHBI U (JOPMYITBI, CBSI3BIBAIOIINE (DPM3NICCKUE BEITMYNHEI, B
qaCTHOCTH, 3al1ucChbiBaTh KpaTKoeC YCJIOBHUC 3aJa4du, BBIABJISATH
HEJIOCTAIOINE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIC
uisi €€ pElIeHUs, WCIOJIb30BaTh CIPAaBOYHBIC JaHHBIC, IPOBOIUTH
paC‘IéTLI n OIICHUBATh PCAIMCTUYIHOCTD MOJIY4CHHOTO 3HA4YCHUA
(u3NuecKoil BEIMYMHBI, YMEHHE OIpPENEsTh Pa3sMEPHOCTh (U3NYECKOU
BCIIMYUHBI, HOJ'Iy‘-IGHHOfI IIpU pCHICHUH 3a1a4n

YMeHHe XxapakTepru30BaTh MPUHIMIIBI ICHCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJOTHYECKUX
MPOLIECCOB II0 WX ONHMCAHUIO, HCMOJb3ysl 3HAaHHA O CBOMCTBax
(bu3nUecKuX SIBICHUN U He0O0XoaAuMble GU3NYECKUE 3aKOHOMEPHOCTHU

10

YMeHue Ucrosib30BaTh 3HaHUS O GU3NYECKUX SBJICHUSIX B MOBCETHEBHOM
XKU3HU N7 oOecrieueHus: 0€30MacHOCTU NMpHU OOpalleHUHd C OBITOBBIMU
npubopaMu M TEXHHUUYECKUMU YCTPONCTBAMH, COXpaHEHUS 3/I0pOBbI U
COOIIIOJICHUSI HOPM SKOJIOTMYECKOTO MOBEJICHMS B OKPYXKAIOLIEH cpene;
[IOHMMaHUEe HEOOXOAMMOCTH TPHUMEHEHHUs JOCTHKEHUH (U3UKH U
TEXHOJIOTUH [Vl PALlMOHATIBHOTO MPUPOI0TI0JIb30BaHMSI

11

OnelT moOHWCKa, NpeoOpa3oBaHUs U NPEACTaBIeHUs HWHGOpMaLUU
(bU3UYECKOTO  CcoNep)KaHUsl C  HCIOJb30BaHMEM  HMH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH; YMEHHME OLIEHUBAaTh JOCTOBEPHOCTD
MOJydeHHOW wWH(OpMAlMu Ha OCHOBE HWMCKOIIMXCA 3HAHUM |
JOTIOTHUTEIBHBIX MCTOYHUKOB; YMEHHE UCIOJIB30BaTh MPH BHIIOJHEHUH
y4eOHBIX 3aJaHUil HAYYHO-NOMYJSIPHYIO JIUTEepaTypy (U3UYECKOTO
COJIep)KaHHus, CIIPaBOYHBbIE MaTepUalbl, pecypchl cetu HWHTepHer;
BJIaJieHrue 0a30BbIMU HaBBIKAMH MPeoOpazoBaHus HHPOPMAIUU U3 OJHOMN
3HAKOBOM CHCTEMBl B [JpPYryl; YMEHHE CO3[aBaTh COOCTBEHHBIC
NUCbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE HWHGOpMAaLUU U3
HECKOJIbKMX UCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'9

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe BuKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHIKEHUS
- PaBHOMepHOE 1 HepaBHOMepHOE aBHKeHue. CpenHsis ckopocTb. Popmyna i
' BBIYMCIIEHUS CpeHEN ckopocTu: v = S/t
PaBHOMepHOE mpsIMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTbh KOOPAMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOT'O MPSMOJIMHENHOTO JIBHKCHMUS:
13 x(1)=x,+vt
I'padukn 3aBHCHUMOCTH OT BpPEMEHM JJIsi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMelleHusl, IyTH, KOOPJAMHATHl TPU PABHOMEPHOM MPSIMOIHMHEHHOM
JBUKEHUT
3aBUCHUMOCTb KOOPJIMHATBI Tejda OT BPEMEHHM B ClIyd4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKCHUS:
2
S(f)=Vo, *1+ay * %
@opmynbl Ul NPOEKUUU IEPEMEUICHMs], NMPOCKIMH CKOPOCTH M IPOCKIUHU
YCKOPEHUS IIPH PaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBUKCHUM:
2
1.4 5. (D=0, Tray
U.\'('f) =Up, T4, £,
a,(f) =canst,
szz - lez =2a,s,
I'paduky 3aBUCUMOCTH OT BpEMEHHM sl NPOEKIHMHM YCKOPEHHs, MNPOEKIHUU
CKOPOCTH, IPOEKLUMHU IEPEMELIEHUS, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. Gopmyibl, OMUCHIBAIOIINE CBOOOTHOE MaJieHHE Tesla 10
BEepPTUKAIM (JBUKEHHWE Tela BHHU3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTHU
1.5 3emnn). I'padukn 3aBUCUMOCTM OT BPEMEHHU JUIS MPOEKLUUH YCKOPEHHS,

OpOCKOHUU CKOPOCTH W KOOPAWHATHI IIPpU CBO6OHHONI naacHuM TCjIa II0

BCpPTUKAIIN




CKopoCTh pPaBHOMEPHOIO JABWKEHHs Tejla 10 OKpyxHocTH. Hanpasnenue
CKOpOCTH.

®opmyna Al BBIYUCICHUS CKOPOCTH YEpe3 Paauyc OKPYKHOCTH U IMEPUOJ

oOpareHus:
L= iMR
T
1.6 LentpocTpemutenbHoe yckopeHue. HampasieHue 1EHTPOCTPEMUTEIHLHOTO
yckopenusi. @opmyna i BBIYUCICHUS YCKOPECHHUSI:
2
a. — U
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHuUs:
v = 1
T
Macca. [InotHocTh BemecTa. @opmyrna sl BBIYUCICHUS TUIOTHOCTH
1.7 _m
V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHrue Chil
1.9 SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHnanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIONIEH Ha
TEJ0
Bzaumopericteue Ten. Tpetnit 3akon HeroToHa:
1.11 _ -
Fy y=-F,
Tpenue nokos U TpeHue CkoJbxeHus. Dopmyna sl BHIYUCICHHS MOJYIS CUJIBI
1.12 TPEHUSI CKOJIBKECHUS:
F_=un-N
p- K
Hedopmaruss Tema. Ympyrue u Heymnpyrue nedopManuu. 3aKOH yIpyroi
1.13 nedpopmaruu (3akoH ['yka):
F=k-Al
Bcemupnoe tarotenue. 3aKOH BCEMUPHOTO TATOTEHUS:
1.14

My - 114
F=G.-—L1_2

-RJ.




Cuna TspkecT. Y cKopeHre CBOOOIHOTO TaICHHS.
dopmyina Juisl BBIYMCIEHUS CUJIbI TSHKECTU BOJIM3H noBepxHOcTH 3emun: F = mg.
JBmwxenue mnanet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

NwMrrynese Tena — BeKTopHast GU3HUYeCcKas BEIHMYHHA.
D=mi

HNmnynec cucremsl tel. 3MeHnenne umnynbsca. MMImynbc cumbl

1.16

3akoH COXpaHCHUA UMITYJIbCAa IJIsd SaMKHYTOﬁ CHUCTEMBI TCII:
D=1, +1m, U, =const

PeaktuBHOE nBMKEHHUE

1.17

Mexanudeckasi pabota. @opmysa st BEIYUCICHHS paOOThI CHJIBI:

A=Fsooso

Mexannyeckass MOITHOCTb:

N=2
I

1.18

Kunerndeckas u moTeHIIMAIbLHAS SHEPrus. d)opMyna JJIs1 BBIYHUCIICHU S

KUHETUYECKON SHEPTUU:

J'HUE
Be=

TeopeMa 0 KHHETHYSCKOM SHEPTHUH. (DOPMYJ'Ia JJIs1 BBIYUCIICHU S HOTCHHH&HBHOﬁ

OHECPI'vM TEJ1a, IIOAHATOIO

Hag 3eMuéit:

E,=mgh

1.19

Mexannueckas OHCPIuA:
E=E.+E,

3aKkoH COXpPaHCHUA MEXaHH4YeCKOM OHCPI'uu. CDopMyna JJI1 3aKOHa COXpAaHCHHA
MEXaHHUYEeCKOM OHEPTHUU B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHI/Ie MEXaHHYECKOH SHEPruu Mpu HAJINMYUU CHUJIbI TPCHUSA.

1.20

[IpocThie MexaHU3MBIL. «30J0TOE IPABUIIO» MEXAHUKHU.
Prruar. Momenr cuiel: M - FL

YcaoBue PpaBHOBECHS pblyara:

M +M +..=0




[MonsuxubIi 1 HenoABKHBIN O0510ku. KITJ] mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&I‘I:WIH

[aBiienue TBEpIOTO TEIA.

@opmyiia Ui BBIYMCIICHHS JABJICHUS TBEPIOTO Tena:

_F
pP= h
1.21 JlaBnenue raza. ATMocepHOe TaBlcHUE.
IM'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
®dopmyra ISl BBIYUCICHUS T1aBJICHUS BHYTPHU KUIKOCTH:
P=PG+DPn,
1.22 3akoH [lackans. ['mapaBnnueckuii mpecc
3akoH Apxumena. Dopmyna i ONPEACICHUS BBITAIKMBAIOIIEH CHJIBI,
JNEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM ra3:
1.23
F_jtm_ =pgV
VYcnosue naBanus tena. [naBanue cygoB U BO3yXOIUIaBaHUE
Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ M 4YacToTa KOJCOAHHIA.
104 ®dopmyrna, CBI3BIBAIOIIAS YaCTOTY U MEPHOJI KOJICOaHUH:
v=1
T
e MaremaTuueckuii W TPYXKUHHBIM MasTHUKH. [IpeBpamienue »sHepruv mnpu
' KoJiebaTeIbHOM JBMKCHUU
1.26 3aryxaromue kojebanus. BeiayxaeHHbie kosebanus. Pesonanc
Mexanuveckue BOJIHBL. [IposiosibHBIE M MOINEpeYHbIe BOJIHBL. J[JIMHA BOJHBI U
1.27 CKOPOCTb paclpOCTPaHEHUSI BOJIHBI:
Lh=v-T
198 3Byk. I'poMkocTh M BbICOTa 3ByKa. OTpa)k€eHHWE 3BYKOBOW BOJIHBI Ha TI'PAHHUILIC
' IByX cpel. H(pa3Byk U ynbTpa3ByK
Ipaxmuueckue pabomoi
N3mepenue cpeaHeill MIIOTHOCTH BEILECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
199 MPYXKUHBL, KOYPPHUIIMEHTa TPEHUSI CKOJBXKEHHUS;, paOOThl CUJIBI TPEHUS, CHIIbI

YIIpYrocCTu; CpC,Z[HCﬁ CKOPOCTH OBUXKXCHUA 6py01<a 10 HAKJIOHHOM IJIOCKOCTH,
YCKOPCHUA 6pyCI<a npu ABHXCHUU 110 HAKJIOHHOM IIJIOCKOCTH, YaCTOThlI H

nepuoaa KOJICOAHMH MaTeMaTHYECKOIO MassTHUKA, 4YaCTOTbl MW TMICPUOLIA




KoneOanuit IMPY>)XUHHOI'O MassTHUKA, MOMCHTa CHUJIbI, I[GﬁCTByIOIlIGI‘O Ha pbIyar,
paboThl CHJIBI YIPYrOCTH TPH MOABEME Tpy3a C TOMOIIBIO HETOBHKHOTO
610Ka; pabOTHI CUJIBI YIPYTrOCTH MPU MOABEME TPy3a C MOMOUIBIO TOABHKHOTO
O1o0Ka.

HccnenoBanue 3aBUCHUMOCTH apXMMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOU
HJaCTu T€jaa U OT INNIOTHOCTH KUAKOCTH, HE3aBUCUMOCTHU BLITaJIKPIBaIOHleﬁ CHJIbI
OT MAcCChI T€Jia, CUJIbl TPCHUSA CKOJILXKCHUA OT CUJIBI HOPMAJIBHOTO AABJICHUA U OT
polla MMOBEPXHOCTH; CUJIbI YIPYTOCTH, BO3ZHUKAIOUIEH B MPYKUHE, OT CTEIECHU
nedopmaluu NpyKUHBI, YCKOPEHUsI OpycKka OT yrila HakJOHa HaIpaBIISIONICH;
nepuoja (4acToThl) KOJIEOAHUM HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpUOaA
KoJieOaHUN MPYKUHHOTO MasiTHUKAa OT MAacChl Ipy3a M KECTKOCTU NPYKUHBI,
HCCIIEIOBAaHUE HE3aBUCUMOCTU Iepuojia KoJeOaHUN HUTSHOTO MasiTHUKA OT

Macchl Tpy3a. [IpoBepka ycimoBusi paBHOBECHS pblyara

1.30

Qusuueckue s6NeHUs 6 npupooe: TPHUMEPbl JBWKEHHS C pa3IMYHBIMHU
CKOPOCTSIMH B JKHBOW M HE)KMBOU MPUPOJE, IEHCTBUE CHIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPUIUBBI W OTJIMBBIL, JBWKEHHE IUIaHeT COJIHEYHON CHCTEMBI,
PEaKTUBHOE [IBUYKEHUE KUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKa, BIUSHUE
aTMOC(EpHOro JaBJICHUs Ha JKUBOW OpraHu3M, IJIaBaHHE pbIO, BOCIpPUSATHE

3BYKOB XMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYecKue BOJIHBI, HYHAMH, 3XO0O

1.31

Texunuueckue ycmpoticmea: CIUJOMETP, JATYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, JAWHAMOMETp, TMOAIIUIHUKA, pPAaKeThl, pblYar, MOJIBWKHBIA HU
HETOJIBWKHBIA OJIOKH, HAKIOHHAS IUIOCKOCTb, MPOCThIE MEXaHHU3MBI B OBITY,
coo0IIaronrecss Cocybl, YCTPOWCTBO BOJIOINPOBOJAA, THAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, HXOJIOT,

HCIIOJIb30BAHUC YJIbTPA3BYKa B 6BITy N TEXHUKE

TEIIVIOBBIE ABJIEHWA

2.1

OcCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-KMHETUYECKOW  TEOpUU  CTPOCHHS
BemecTBa. Mojienu TBEPAOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSIHHM BEIIECTBA.

Kpucrannuueckue u amopdHusie Tena

2.2

I[BI/I)KeHI/Ie JacTull BCIICCTBA. CBs3b CKOPOCTH  ABHIKCHUA YaACTUL] C

Temneparypoil. bpoyHoBckoe nBmxenue, mupdy3us

2.3

CMauuBaHue U KalmWJIJISIPHBIC ABJICHUA

24

TenmoBoe paclInpCHUC U CIKaTHUC

2.5

TennoBoe paBHOBeCHE

2.6

BHYTpeHHHH OHEpTrUs. Pabora u TCILIonCpeaaia Kak CIIOCOOBI M3MCHEHHUS




BHYTPEHHEHN HEPrun

2.7 Buapl Tenonepenaun: TemIONPOBOHOCT, KOHBEKIIUS, U3Ty4CHUE
HarpeBanne wu oxmaxnenue tein. KoauuecTBO — TEIIOTBHL. Y enbHas
78 TETIIOEMKOCTB:
O=cm(t,—t,)
3aKOH COXpaHEHMsI PHEPTUM B TEIUIOBBIX Ipolieccax. YpPaBHEHUE TEIUIOBOTO
2.9 Oayanca:
QO +0, +..=0
HUcnapenne u koHzaeHcauus. M3MeHeHWE BHYTPEHHEN SHEPruM B MpOLECCE
2.10 ucnapeHus W KoHaeHcauuw. Kumenwe Kuakocth. YaenbHas —TeioTa
napoo6pazoBanusi: L = Q/m
2.11 BrnaxnocTs Bo3ayxa
[InaBnenne w kpuctammsanus. I3MeHeHHe BHYTPEHHEH DSHEpPruM IIpH
TJIABJICHUU W KPUCTAJUTH3AIMHU. Y JIeNIbHAs TETUIOTa TUTABJICHHUS:
2.12 0
o
513 BryTpeHHs dHeprus cropaHus TOIUIMBA. Y I€JbHAs TEIJIOTa CTOPAHMS TOILIMBA:
' q = Q/m
2.14 [Tpunnumer padoTe! TeroBeix asurateneit. KI1 temmoBoro aurarens
Ipakxmuueckue pabomol
N3mepenue ynenbHON TEIIOEMKOCTH METAUIMYECKOro IWIMHJIPA; KOJIUYEeCTBa
TEIUIOThI, MOJy4YEHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYKO OMNYIIEH HAarpeTbli LWIMHAP; KOJMYECTBA TEIUJIOTHI,
2.15 OTJAHHOI'O HArpeThiM LMWJIMHIPOM, TOCIE OINYCKaHUsS €ro B BOJY KOMHAaTHOMU
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3[yXa; YJEIbHON TEIIOTHI
njaBieHus JpAa. MccnegoBaHue UM3MEHEHHMs] TEMIIEpaTypbl BOABL  IIPH
pa3IMYHBIX YCIIOBHUAX; SBJICHUS TEIJIOOOMEHAa NpPU CMEIIMBAHUU XOJOJIHOU U
ropsiuei BOJIbl; MpOIEcca UCTIAPEHUS
Qu3suueckue s6NeHUss 8 Npupode: TIOBEPXHOCTHOE HATSHKEHHE W KallWJUIAPHBIC
2.16 SIBJICHUSI B MPUPOJIE, KPUCTAIUIBI B Ipupoje, usnydenue CoiHua, 3aMep3aHue
BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa, UHEes, CHera
517 Texnuueckue ycmpoticmeéa: KanWUIApbl, IPUMEPhl UCHOJIb30BaHMs KPUCTAIIOB,

JKUJIKOCTHBIN TCPMOMETpP, AATYHUK TCMIICPATYpPbI, TCPMOC, CUCTEMaA OTOIUICHUA




JIOMOB, THTPOMETPBI, IICUXPOMETP, MapoBas TypOMHA, JABUraTelb BHYTPEHHETO

CropaHus
3 DJIEKTPOMAI'HUTHBIE ABJIEHUW A
3.1 Dnektpuzalys Tel. JBa Buaa 31eKTPUUYECKUX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI IJEKTPUUYECKOTO 3apsiia
14 Onexrpuueckoe mnosie. Hanpsoxk€HHOCTh anekTpudeckoro mnois. IIpuHiun
' CYIIEPITO3UITUH DIIEKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu osnextpuyeckux 3apsiaoB. JlelicTBHE DJIEKTpUUECKOTO TIOJS Ha
' AEKTPUYECKUE 3aps/bl. [IpOBOTHUKY U TUAIEKTPUKU
[TocrostHHBIN neKTpUYecKuid TOK. JlecTBUS anekTpuyeckoro Toka. Cuia Toka.
3.6 Hamnpsoxenne.
I=q/t,U=A/
37 DIJIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBHOE JEKTPUUECKOE COTPOTUBIICHHUE:
' R =pl/s
3.8 3akon OMa juis yyactka anekrpuueckoi uenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE POBOJHUKOB:
I, =1,; U=U,+U,; R=R, +R,
3.9 [TapamenpHO€ COeIMHEHNE TPOBOAHUKOB PABHOTO COIPOTUBIICHUS:
U =U;:I=1+I; Rz%.
CMelanHble COeAMHEHUS! IPOBOJHUKOB
PaboTa u MomHOCTB 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenua:
3.11 2
O=I"-R-t
310 OneiT Opcrena. MarHuTHOe IMOJie NPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
' MAarHUTHON UHAYKIIUH
313 MaruuTHoe T1OJ€ TMOCTOSSHHOTO MarHuta. B3auMoaeicTBHE NOCTOSHHBIX
' MAarHuTOB
3.14 JlelicTBME€ MarHMTHOTO IOJISL HA POBOJIHUK C TOKOM
3.15 Oneitel @apanes. fABnenHue snekTpoMarHuTHON MHAYKIUH. [TpaBuiio Jlenna




Ipakxmuyeckue pabomul

W3mepenue  3I€KTPUYECKOIO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI 3JEKTPUIECKOTO TOKA.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS] Ha KOHIIAX MTPOBOJIHUKA; 3aBUCUMOCTH

316 CONIPOTHUBIICHUS OT JJIMHBI MTPOBOJHUKA, IUIOMIAIA €r0 MOMEPEYHOr0 CEUCHUS U
yI€AbHOTO COIPOTUBIICHHUS.
[IpoBepka mpaBuia Uisi SIEKTPUUYECKOTO HAMPSKEHUST TIPU MOCIIEI0BATEILHOM
COCIMHCHUHU TPOBOJHHUKOB; TMPAaBWIA JIg CHJIBl DJIEKTPUYECKOTO TOKA TMpHU
TapajuieTIbHOM COCTMHEHHUH MPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue A61eHUA 6 Npupooe: SIEKTPUUYECKUE SBJIEHHMS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJI€ 3eMJIH, Apeld MOJIFOCOB,
POJIb MAaTHUTHOTO TIOJISI /7151 )KU3HU Ha 3eMile, TIOJSIPHOE CUSTHHE
Texunuueckue ycmpouicmea: OSIEKTPOCKOIN, aMIEPMETp, BOJBTMETP, PEOCTart,
CYETUMK  DJIEKTPUYECKOW  DHEPTrUM,  DIEKTPOOCBETHUTEIbHBIC  MPHUOOPHI,

3.18 HarpeBaTeIbHbIE AIIEKTPOTIPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIpeIOXpaHUTENU, DJIEKTPOMArHUT, OAJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OnekTpoMarHuTHbIEe BOJIHBL. [1Ikana 351eKTpoMarHUTHEIX BOJTH

3.20 JlydeBas mozenb cBerta. [IpsimonMHeHOE pacipoOCTpaHEHNE CBETA

3.21 3akoH oTpaxeHus cBerta. [lnockoe 3epkaio

3.22 [Ipenomiienne cBera. 3aKOH MPEJIOMJIICHHS CBETA

3.23 Hucnepcus cBeta

304 JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia

' muH3bl: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue mprudopsl
IIpaxmuuecxue pabomoi
N3mepenune ontuyeckoil cuibl coOuparomiei JTUH3bI; (OKYCHOTO PACCTOSIHHS
coOuparomieid 7nuH3BI (IO CBOMCTBY paBEHCTBa pa3MepoB IMpeaMera |
U300pakeHHsl, KOTJa MpeAMET PacHoJIOKeH B JIBOMHOM (oKyce), MmoKazarems

3.26 IIPEJIOMJICHUS CTEKIIA.

HccnenoBanue cBoiicTBa n300paXkeHMsl, MOJYYEHHOTO ¢ OMOIIBIO COOMpAroIIen
JMH3Bl; W3MEHEHHs (OKYCHOIO pacCTOSHUSL JIBYX CJIOKEHHBIX JIMH3;
3aBUCUMOCTH YIJla MPEJIOMJIEHUSI CBETOBOTO JIyda OT yIJla MAJCHUs Ha TPaHULEe

«BO3YyX — CTCKIIO»




Qusuueckue s6nenus 6 npupode: 3atmenus Conxua u JlyHsl, nBera Ted,

327 ONTHYECKHUE SIBJIEHUS B atmMocdepe (1BeT Heba, pedpakius, paayra, MEPax)
308 Texnuueckue ycmpoticmea: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBEGIE SBJIEHUA
i1 PagnoaktuBHOCTh. Anb(da-, Oera-, raMma-u3nydeHus. Peakuuu anbga-u Oera-
' pacnazia
4.2 OmnsiTel Pezepdopaa mo paccessuto anbda-yactuu. [InanerapHas moaens aToma
4.3 CocraB aToMHOTO0 siipa. M30Tomb!
4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp
4.5 SnepHbie peakiuu. 3aKOHBI COXPAaHEHUSI 3apPS0BOTO U MACCOBOTO YHCEN
Qusuueckue sA61eHUs 6 npupode: €CTECTBEHHBIM paJMOAKTHUBHBIA (OH,
4.6 KOCMUYECKHE JIy4d, pPaJMOaKTUBHOE W3JIyud€HHE MPHUPOJHBIX MHUHEPAJIOB,
NeficTBHE paJMOaKTUBHBIX U3ITyYEHHUI Ha OpraHU3M YeJloBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIANBUAYAJIbHBIN J03UMETp, Kamepa

Bunbcona, sinepHas sHepreTrka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®uzuka, 7 knacc / [lepoimkun A.B. [IPO®A, kopnopauus "Poccuiickuii
yueOHuK"

®uzuka, 8 knacc / [lepoimkun A.B. [IPODA, kopnopauus "Poccuiickuii
yueOHuK"

®uzuka, 9 knacc / [lepoimkun A.B. [IPO®A, kopnopauus "Poccuiickuii
yueOHuK"

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. dusuka, 7 xnacc / CoopHuk BorpocoB u 3aaad. A.E.Mapon, E.A.Mapos,

C.B. Ilo3oiickuii. AkiimonepHoe o61mectBo "M3narensctro [IpocBemenue".

2. ®usuka, 8 kinacc / Coopuuk BonpocoB u 3agad. A.E.Mapon, E.A.Mapos,

C.B. Ilo3oiickuii. AkiimonepHoe o6miectBo "M3narenbcto [IpocBemenue".

3. dusuka, 9 knacc / CoopHuk BorpocoB u 3aaa4. A.E.Mapon, E.A.Mapom,

C.B. Ilo3oiickuii. AkiimonepHoe o6miectBo "M3narenbcto [IpocBemenue".

4. ®uzuka, 7 knacc / Jlunakruueckue marepuaisl. A.E.Mapon, E.A.MapoH.

AxrmonepHoe obmiectBo "M3narenbctBo IIpocsemnienue.

5. ®usuka, 8 kinacc / Jlunaktudeckue matepuansl. A.E.Mapon, E.A.MapoH.
AxmmonepHoe o6miectBo "HU3natenscTBo [IpocBemenue".

6. ®usuka, 9 knacc / lunaktuaeckue matepuansl. A.E.Mapon, E.A.Mapos.

Axmmonepnoe o6miectBo "HUznarensctBo [IpocBemenue”

7. ®uzuka, 7 knacc / KOHTpOIbHBIE U CaMOCTOSITENIbHBIE PA0OTHI 10 (HUBHKE.
O.N.T'pomuena. M31atenbCTBO «IK3aMEH.

8. dusuka, 8 kiacc / KoHTpoIbHBIE U CaMOCTOSITENIbHBIE PA0OTHI TTO (U3HKE.
O.N.T'pomueBa. M3aatenbcTBO «DK3aMEH.

9. ®u3suka, 9 knacc / KOHTpoJIbHBIE U CAMOCTOSATENIbHBIE pa0OThI 1O (PUBKKE.

O.A.I'pomuera. M3naTtenbCTBO «IK3aMEH».



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. Enunas xomieknus nudpoBeIX 00pa3oBaTelbHbIX pecypcoB http://school-
collection.edu.ru/

2. ®enepalbHbIi HEHTP HH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(®ILIHNOP) http://fcior.edu.ru/

3. Poccuiickuii o61ieobpa3oBaTenbHbIi optan http://experiment.edu.ru/
4. Caift ns mpenogaBaTesiedt GU3MKK, yJaluxcsl U UX poauTesei
http://www .fizika.ru/

5. College.ru: ®usuka http://college.ru/fizika/

6. I'azera «®usuka» http://fiz.1september.ru/

7. Undopmatuka u @usuka http://teach-shzz.narod.ru

8. OOyuarorue TpeXypoBHEBbIE TeCTHI 110 (pusuke: caiiT B.M. Perenprmana

http://www.physics-regelman.com/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 364594085773079485149359994365539118177086968238
Bnageney CTawkoea HaTanwa KoHCTaHTHUHOBHA

OedcTevTened C16.10.2025 no 16.10.2026



http://www.tcpdf.org

		2025-10-22T14:45:42+0500




