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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON NPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYarOIIMXCS W OpPraHU3alUI0 H3YyYEHHUS
(¢u3MKU Ha NeSITebHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX NMPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaerieHre yueOHoro Marepraia
no rogam o0yyeHus (1o Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COJCpKAHHS U
yuéTe BO3pACTHBIX OCOOEHHOCTEH 00yUYatoIMXCsl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJISi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEeIMETOB, TIOCKOJBbKY (U3ndyecKkue 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u ¢GU3HIECKOU
reorpagueid, BHOCUT BKJIAJ B €CTECTBCHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosnee siICHble O0O0paslbl MPUMEHEHUS HAY4YHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJYYCHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

Onna w3 TIaBHBIX 3a7ad (puU3MUecKoro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHON TPaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukun Ha 0a30BOM ypOBHE TMPEIIOJIaracT OBJIAJCHHE
CIIEIYIOUIMMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS;

e OLCHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENbHbIE MPOrPAMMBbI, YTBEPKIEHHON pEIICHHEM



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 WX HWHTEUICKTYaJbHBIX 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 (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
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 HAIpPaBJICHHUH.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 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 ONUCHIBATh U OOBACHATH (DU3MUECKUE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BAaHUEM buznuecKkux MoOJIeTIeH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HaOJIONaTh MPHUPOIHBIC SBICHUS W BHITIOTHATH OMBITHI,
nabopaTtopHble pabOTBl W  JIKCHEPUMEHTANBbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIuel (HU3HIECKOro COACpKaHuUs,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHON eSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUSAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeNEN0), B 8
KJ1lacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padOT U
OMBITOB HOCUT PEKOMEHIATENIBHBIN XapaKTep, YUUTENb JieJlaeT BbIOOP MPOBEICHUS



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



COILEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBbLIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnyeckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemuocts n3mepennit. MexxayHapoaHasi cicTeMa eIMHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM H3Y4alOT TPHUPOJY.
EcTtecTBeHHOHAYUYHBIM METOJ] TNO3HAHUsS: HAOIIOJEHUE, MOCTAHOBKAa HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NIecKUX SBJICHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.
1. MexaHuueckue, TEIUIOBBIE, JJICKTPUUECKUE, MArHUTHBIE, CBETOBBIC
SIBIICHUS.

2. ®uznueckue nMpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHUN aHAJIIOTOBBIM U
1U(GPOBBIM TPUOOPOM.

Jlabopamopnuie padomut u onvimeot.

1. OnpeneneHue HEHBI IEICHUS IIKATIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTOSTHUN.

N3mepenne 00bE€Ma KUIKOCTU U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenue temmepaTypbl IpU MOMOIIM KUAKOCTHOTO TEPMOMETpa H

NaTYMKa TEMIEPATypPHI.
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6. IlpoBeneHue uccienoBaHus MO MPOBEPKE TUMOTE3bI: JNAIBHOCTH MOJETA
[apyiKa, MyIEeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIC BHICOTA
myckKa.

Pa3znen 2. IlepBoHayajibHbIe CBe/IEHHSI 0 CTPOCHHUH BellecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJbI, WX pa3mepbl. OIbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenrne dactuil BemiecTBa. CBs3b CKOPOCTU JBMIKEHHUS YACTHI[ C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelcTBue YacTHIl
BEIIECTBA: MPUTSIKECHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUJKOCTEH M TBEPIBIX
(kpucTayuIM4eckux) Teia. B3anMoCBsS3b MEXAy CBOWCTBAMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSSHUN BOJIBI.

Hemoncmpauuu.

1. HaGmoneHnne OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WIU
OTTAJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamophule padbomot u onvimot.

1. OueHka jJuaMeTrpa aTroMa METOAOM psAI0B (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnpITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.

SBnenne wHepUUU. 3aKOH HMHEpUMU. B3auMojeicTBUE Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTHM JBMO)KEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.

Cuna xak XapakTepuCTHUKa B3auMojiercTBusi Ten. Cuia ynpyroctd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HaNpaBJICHHBIX MO OJHOW MpsAMoil. PaBHoaelcTBytomas cui. Cuiia TpeHwusl.
TpeHune CKONbKEHUS U TPEHUE NOKOsS. TpeHue B IMPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

HN3mepenne CKOpoCTH NPSIMOJIMHEMHOTO JBUKCHUS.

HaGmronenue siBieHUs: HHEPIIUH.

Ha6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TElL.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEI.

CrnoxeHue cuJjl, HallpaBJIE€HHBIX 10 OJJHOM MPSMOM.

JIaﬁopamoprte padomot u onvimol.

1. OmnpeneneHrne CKOPOCTH PaBHOMEPHOI'O JIBHXKEHUS (IIapHKa B KUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).
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2. OrmnpeneneHue CpeHEN CKOPOCTH CKOJIbKEHHUsI OpyckKa WM IIapuka Io
HaAKJOHHOM MIOCKOCTH.

3. OrmpeneneHue MIOTHOCTH TBEPIOTO TeA.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
MPYKUHBI OT MPUITOKEHHOMW CHUJIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIONIUXCS TOBEPXHOCTEN.

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, XKUAKOCTAMU M ra3amMu. 3akoH I[lackansa. [lHeBmaTnueckue
MaIllUHbl. 3aBUCUMOCTb JABJIEHUS XUJIKOCTH OT TriayOuHbl. ['mapocraTuueckuit
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3ayuiHON oOonouku 3emnu. Omeit Toppuuennu. M3mepenune armocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[Tepenava naBneHUs KUJIKOCTHIO U Fa30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTu
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHe IIaBaHUs TEJl: NJABAHUE WM MOTPYXKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMa MOTpY>KEHHOM B
YKUAJIKOCTb YaCTH Tela.

2. OmnpenenieHue  BBITAIKUBAIONIEH  CWJIBL, JCHCTBYIOIIEWM Ha  TeIO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKABAOIIEN CUIIBL, IEUCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHJIBL,
JEUCTBYIOIIE HAa TENO B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pazpnen 5. PaGora u MmomiHOCTb. JDHEprus.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuUiia paBHOBECHs pblyara K OJIOKY.
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«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
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. IIpumepbl IpOCTBIX MEXaHU3MOB.

Jlabopamophuie padomot u onvimot.

1. Onpenenenue paOOThl CUJIBI TPEHHS] MPU PAaBHOMEPHOM JIBJKEHUM Teja

110 TOPU30HTAJIbHON ITOBEPXHOCTH.
HccnenoBanue yciioBUM paBHOBECUS pblyara.
3. UMamepenune KIIJ] HaKITOHHON MIIOCKOCTH.
4. H3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON SHEPIUH.

8 KJIACC

Paznen 6. TermuioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BeIIeCTBa.
Kpucrannunueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUM.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe paclIMpeHHe U CKaTHeE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JBMKCHUS
gactull. BrHyTpeHnsss sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH JHEPrumu:
TeIIonepeayda u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnuecTBo TeruoTel. YaenbHas TETUIOEMKOCTh BeIIecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHME TemioBoro Oamanca. [lnaBneHue wu
OTBEpPACBAaHUE KPUCTALIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue. Kunenue. YaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTyphl KHIIEHHS OT arMochepHOTo
JIaBJICHUSI.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TEIIOTa CTOPAHUSL.

[Ipunuunsl padotel TernoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TerioBble IBUTAaTENIM U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpauuu.



HaGmronenre OpoyHOBCKOTO IBUKEHUS.
Ha6monenue nuddysuu.
HaGmionenue siBjeHUi cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.
N3meneHnne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIAXKICHUHU.
[IpaBuna n3MepeHus: TeMneparypsl.
Buabl reronepenaymn.
OxnakeHue Npu COBEPIICHUN PaOOTHI.
9. HarpeBaHnue npu coBepIieHUU pabOThl BHEIITHUMU CHJIAMH.
10. CpaBHEHUE TETUIOEMKOCTEN PA3IMUHBIX BEILIECTB.
11. HaGmtoieHue KumeHus.
12. HaGmto1eHre moCcTOSTHCTBA TEMITEPATYPhI MPHU TIABJICHHUH.
13. Mozienu TeIJIOBBIX ABUTATEIIEH.
Jlabopamopnuie padbomot u onvimot.
1. OmnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSIKEHUS.
2. OnbITHI 11O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
3. OnbITel IO HAOJIOJCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XUIKOCTEH U
TBEPJBIX TEIL.
4. OmnpenesneHue AaBICHUS BO3AyXa B OAJIJIOHE MITIPUIIA.
5. OnpIThl, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTH JABJIEHHS BO3AyXa OT €ro
00BbEMa M HATPEBAHMS WIIA OXJIAXKICHHUS.
6. IIpoBepka rumoTe3sl TMHEHHOM 3aBUCUMOCTHU JITTUHBI CTOJIOMKA KHJIKOCTH
B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
7. HaGmionenue w3MeHeHUs] BHYTpPEHHEH OHEpPrHHM Tella B pe3ysbTare
TEIUIoNepeaaur U paboThl BHEIIIHUX CHUII.
8. HccnenoBanue sBICHHUS TEIUIOOOMEHA MPU CMEIIMBAHUHM XOJIOAHOW U
ropstaei BOJBI.
9. OmpeneneHue KOJIMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJOM  HpH
TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM IIUITHHIPOM.
10. OnpeneneHue yAenabHON TEIIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mmponecca UCIapeHusl.
12. OnpeneneHre OTHOCUTEIBHOM BIAXXHOCTH BO3AYyXa.
13. OnpeneneHue yAenbHON TeIUIOTHI IJIaBJICHUS JIbJIA.
Pa3zjnen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHUS.
Onektpuzauust Tena. [[Ba pona snexkTpuyeckux 3apsnoB. BzaumopeictBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TelIaMu).

A
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Onektpuueckoe mnone. Hanpssk€HHOCTH 3ieKTpudeckoro mnoss. IIpuHnumn
CYNEpIO3ULIUHU IEKTPUUECKUX MO (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsi.
Crpoenue aroma. [IpoBOAHUKM U AWDJIEKTPUKHU. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
HcToyHuKM MOCTOSSHHOTO TOKAa. JIEMCTBUS 2JIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsHKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
ITPOBOTHUKOB.

PaGora u MoONmIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpUYeCKUe eNu U MOTPeOUTENIn IEKTPpUUECKoi s3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[ToctossHHbIE ~ MarHWTHL.  B3auMoJeMCTBHE  IOCTOSHHBIX  MarHUTOB.
MarunurtHoe noje. MarautHoe 1moJjie 3eMJIM U ero 3HaueHue JJIs )KU3HU Ha 3emiie.
OmbiT  Opcrena. MarauTHoe ToJ€  DJEKTPUUECKOTO Toka. I[IpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. J[efiCTBE MarHUTHOI'O TOJIs1 HA TPOBOAHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICHonb30BaHUE 3JIEKTPOJBUTaTEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMariuTHoW uHaykiuu. [Ipasumno Jlenna.

DneKTporeHepaTop. CrniocoOb1 MOJTyYEHHUS ANEKTPUYECKOU HHEPIUMu.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.
Jemoncmpauuu.

DJIeKTpU3alus Ted.

JIBa pojJia 3JIEKTPUYECKUX 3aps10B U B3aUMOJACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHYKIIHSI.

3aKOH COXpaHEHHUS ANEKTPUUECKHUX 3apsiAOB.
[IpoBOAHUKH M TUSIICKTPUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO ITOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.

9. JlelcTBUS 3JIEKTPUUYECKOTO TOKA.

10. DJIEKTPUYECKUM TOK B KUIKOCTH.

11. "a30Bb1M pa3psa.

12. I3MepeHue CUIIbl TOKa aMIIEPMETPOM.

13. I3MepeHune 3eKTPUIECKOTO HAIPSYKEHUS BOJIbTMETPOM.
14. PeocTaT 1 Mara3uH CONPOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumoeiicTBue NOCTOSIHHBIX MAarHUTOB.

MonenupoBaHrue HEBO3MOKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHre MarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oJje ToKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TI0JIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHHUSI.

DJIEKTPOTreHEPATOP MOCTOIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

I

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TEJl HWHIAYKIHMEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOTO TMOJI HAa MPOBOJHUKUA U
JTADTICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOH 1IETH MMOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHUEe CHIIbI TOKA.

N3mepenue u peryampoBaHue HANPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JWHBI, IUIONAAU MONEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MApaJUIEIBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue pabOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS MOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00bEeIMHEHUU U Pa3/ICJICHUU.

UccnenoBanne AeCTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17.OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI  B3aUMOJCUCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJIbl TOKa W HAIpaBlICHUS TOKa B
KaTyIIKe.

18. I3yyeHue neicTBUA MAarHUTHOIO TI0JIS1 HA IIPOBOJXHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 u3yuyeHue paboThl 3JEKTPOIBUTATES.

20. U3mepenne KIIJ[ anekTpoaBUraTeibHOM YCTaHOBKH.

21.0nBITBl MO UCCIEAOBAHUIO SABJICHUS JJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlPaBJICHUS HMHAYKIMOHHOTO
TOKa.

9 KIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABuWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBMKEHUA. PaBHOMEpHOE NPSIMOJUHENHHOE
nBkeHne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

Yckopenue. PaBHOyckOpeHHOE TMpsMOJiUHEWHOe aBkeHHe. CBOOOIHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. [lepron m wactora oOpalieHwus.
JIuneliHas u yrioBasi CKopocTu. LleHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH HbtotoHa. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNIEpIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIbKEHUS, CUIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nageHus. J[Bmxkenue mianer Bokpyr Comnnua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecne marepuanbHOM TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynbec Tena. M3menenue umiyinsca. UMmnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TENa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW 3HEPruH. 3aKOH COXPAHEHUS] MEXaHUYEeCKOU
SHEPIUHU.

Jemoncmpauuu.

1. HalmroneHne MeXaHM4eCcKOro JIBHXKEHHS! Te€lla OTHOCUTENIBHO Pa3HBIX Tel

OTCYETa.
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8.

9.

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

CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS NIPSIMOJIMHENHOTO IBUKEHHUS.
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€Ja OT MAacChl Te€lla U JICUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[Iepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SHEPTUU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHre UMIMyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHUH.
CoxpaHeHue MEXaHWUYECKOM SHEPTUM MIPHU JIBUKEHUM TeJa MO 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi paroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEISKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpEHHsI Tella TPU PABHOYCKOPEHHOM JIBI)KEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOW CKOPOCTH MYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3ppuLMEHTa TPEHUS CKOJbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

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



10. Onpenenenue palbOThl CUJBI  YOPYrOCTH MNpU TOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJIBMXKHOIO U MOJABHKHOTO OJIOKOB.

11. I3y4eHune 3aK0Ha COXPAHEHUs DHEPTUH.

Pasznen 9. Mexannyeckue Koie0aHus U BOJIHBI.

KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUU MPH KOJIeOATEIHHOM IBUKEHUU.

3aryxaromue — koneOaHus.  BolHyxneHHole — koieOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoOHCTBa MEXaHMYECKMX BOJH. IIpomonbHble U
[IOIIepeYHble BOJIHBL. JljMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHEHUS.
MexaHnnyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

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

yIIbTPa3BYK.
Jemoncmpayuu.
1. HaOmronenue kojeOaHuii Ten MHOJ IEHMCTBUEM CHJIBI TSHKECTH M CHJIBI
YIOPYTOCTH.
2. HaGmronenue konebaHuii rpy3a Ha HUTH M Ha TIPY>KUHE.
3. HaGmronenue BoIHYXACHHBIX KOJICOAHUI U pe30HaHCA.
4. PacnpocTtpaHeHue MPOAOJIbHBIX U TONIEPEYHBIX BOIH (HA MOJICIIN).
5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
6. AKYCTHUYECKHU pEe30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OnpeneneHue YacTOThl W TEpHOJA KoJIeOAaHUH MaTEMaTHYECKOTO
MasiTHUKA.
2. OmpeneneHue 4acTOTHl U IEpHOJIa KOIeOaH MPYKMHHOTO MAasITHHUKA.
3. HccnepgoBanue 3aBUCUMOCTH TIEpHOJa KOJeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJIeOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbBITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh Tepuoja  KojeOaHwid
NPYKUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mMmepenue yckopeHus CBOOOJHOTO MaICHUS.
Paznen 10. Di1eKTPOMAarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DIEKTpOMarHuTHblie  BOdHBL.  CBoiiCTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH Il COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JICKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padomot u onvimot.

1. W3ydeHne CBOMCTB 2JICKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

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

pacnpoctpanenue ceta. 3atMenusi Connna u Jlynsl. Otpaxkenue ceta. [liockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHUs cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBeTa. Vcnonap30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xona onayuedr B guH3e. OnTuueckas cucrema (Qortoamnmapara,
MUKPOCKOINAa M Tejieckomna. [71a3 Kak onThYeckas cuctema. bIu3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmbiTel HpetoToHa. CrokeHue
CIIEKTPaJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacHPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

XoJ mydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

9. Ilpunnun aeiicTBus poroanmapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mogzens riasa.
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11. PaznoxeHnue 6€10r0 CBETa B CIIEKTP.

12. [lonyyeHnue 6€0ro cBeTa MU CI0KEHUM CBETA Pa3HBIX 1IBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccrnenoBanue 3aBUCHUMOCTH YIjla OTPa’K€HUsSI CBETOBOIO JIyda OT yTJia
MaJCHUS.

2. M3ydeHue XxapaKTEpUCTUK U300pakeHUs TpeMETa B IJIOCKOM 3€pKajie.

3. HccnemoBanue 3aBUCMMOCTH YIJjla MPEJOMJICHUS CBETOBOIO JIyda OT yrja
MAJCHHS HAa TPAHUIIE «BO3YX—CTEKIION.



4. TlonyueHune N300paKeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.

5. Omnpenenenrie GOKYCHOIO PacCTOSIHUS M ONTUYECKON CUIIbI coOMparoen
JVH3BL.

6. OMBITHI 10 PA3NTOKEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITHl IO BOCIHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHUHM Yepe3
[[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.
DHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl W DHEPruM. Peakinuu cuHTe3a U
nenenus sanep. Ucrounuku sueprumn CosiHiia u 3BE37.

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

JHemoncmpayuu.

CrexTpbl U31y4YEeHHS U MOTJIOMICHUSI.

CnexTpsl pa3IHYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMMUX U3TYUESHHM.

Perucrpanus nznydeHus: IpUPOIHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaOmroieHue CIIIONIHBIX U TMHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HHEPTHMU YACTUIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepeHue paanoakTUBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MAIONNN MOAYTH TIPEAHA3HAYCH I CUCTEMAaTH3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca (M3HKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QuU3WKe I 0O0ydarouuxcs,
BBIOPABIIINX 3TOT YUEOHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJISI PEANH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESITETPHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUMBACTCS JTOCTHIKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS

o0k WD



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aaadud, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh M HAYYHO OOBICHATH
dbu3uYecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HaAyYHBIE OCHOBBI Han0o0Jiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HANPUMEDP, MPAKTAUYECKOrO MCIIOJb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALICHUSA U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO
Ha JIOCTH>KEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.
B pesynbraTe usydenus pu3NKy Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs 0yayT cOopMUpPOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B
YacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJIEHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM

(bu3nUecKon HayKu;

- IICHHOCTHOE OTHOIIIEHUE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B O0CYKJI€HUU OOIIECTBEHHO 3HAUMMBIX U

ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHUEM JTOCTHXKEHUM

buzuky;

- OCO3HaHHE BAXKHOCTHU MOPAITBHO-ITHUECKUX MPUHIHUIIOB B JEATEIbHOCTH

YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTPUATHE ICTETHUECKHX KadecTB (DU3MYECKON HayKu: €€ TapMOHUYHOIO

OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

- OCO3HAaHHE IIEHHOCTH (HU3UYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA

IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSA TEXHOJIOTHUM, BAXKHEWUIIIEH COCTABIISIOLICH

KYJbTYpBI;
- pa3BHTHE Hay4dHOH J10003HATEILHOCTH, HMHTEpeca K HCCIEI0BATeIIbCKON
JESITEIbHOCTH;
5) d¢opmupoBaHus  KYJbTYPbl  30pPOBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpas3a >KH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBUil OE30MacHOr0 TMOBEJACHUS Ha
TPAHCTIOPTE, HA JOpOraX, C AIEKTPUYECKUM U TEIJIOBBIM OOOpPYIOBAHHEM B
JIOMAIITHUX YCJIOBUSX;

- chOpMHPOBAHHOCTh HaBBIKA pe(IIeKCHHU, TMPU3HAHHE CBOETO IMpaBa Ha
OImMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- aKTUBHOE y4YacTHE B PEIICHUHM TMPAKTUYECKUX 3a7a4 (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3aluMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



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

- HIHTEPEC K MPAKTUUYECKOMY U3YUEHUIO TPO(ecCuil, CBI3aHHBIX ¢ (PU3UKOI;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

- OpUEHTalMs Ha MpUMEHEHUEe (PU3NUECKUX 3HAHWM IS PEIICHUS 3aaad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OLEHKH WX
BO3MOXHBIX MTOCIEACTBUM JIJIsI OKPYKAIOLIEN Cpebl;

- OCO3HaHHME TI00AIBHOTO XapaKTepa JKOJIOTHYECKUX MpolsieM U MyTed uxX
pelIeHus;

8) amanTanum K M3MEHSIOIIUMCH YCJIOBHUSAAM CONMAJIBLHOM W NPHPOIHOM
cpebl:

- MOTPEOHOCTh BO B3aMMOJEHUCTBUU TIPU BBIMOJHEHUHU HWCCIEIOBAHUM W
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

- TIOBBIIIEHHE YpPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
NESTEIbHOCTD;

- TOTpeOHOCTh B (JOPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hnciie GOPMYIUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3UICCKUX OOBEKTAX U SABJICHUSX;

- OCO3HAHUE NePUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEW B 00JaCTH
(1076370478

- TUIAaHUPOBAaHUE CBOETO PAa3BUTHS B MPHUOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHUM;

- CTpeMJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (HU3UUECKUX 3HAHUM;

- OIIEHKa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXAIOUIYIO CpENy,
BO3MOXKHBIX TJI0OAJIBHBIX MMOCIIEICTBHMA.

METAINPEJMETHBIE PE3YJIBTATbBI

B pesynabTaTe OcBOEHHS MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO

oOmrero oopa3oBanus y o0ydaromierocst 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC IEHCTBUS,

KOMMYHUKATHUBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JIEUCTBHS,  PETYISTHBHBIC

YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Ba3oBble JJoruueckue JelcTBUA:

e BBISIBISTH W XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB
(s1BIIEHUI);



yCTaHABJIMBAaTh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHUS B pacCMaTpUBaEeMbIX (haKTax,
TAHHBIX U HAOIIOJACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU 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 BapHMaHTOB pEIlICHMs, BHIOOp Hauboliee
HNOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKNE JEHCTBHUS:

UCIIOJI30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HHCTPYMEHT MMO3HAHUS,
MIPOBOJIUTH TIO CAMOCTOSATEIIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN
bu3nueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SIBJICHUS;

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

CaMOCTOATEIHHO (POPMYNIHPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICAOBAHMS;

IPOTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOLIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSATh Pa3IMYHbIE METOJIbI, MHCTPYMEHTHI M 3alpOChl TIPH ITOUCKE U
orObope HMH(pOpMAIIMU WM JAHHBIX C Y4ETOM NPEIOKEHHOW Yy4ueOHOM
buzudeckoi 3a1aun;

aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIbHYIO (GOpPMY MPEICTABICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B XoJe oOCyXJeHusi yd4eOHOro Marepuaia, pe3ysibTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IOAJCPKAHUE
0J1aro’kenaTebHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JIPYTUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUUYUE U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJUYHO MPECTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

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

OPUHUMATh LEJIM COBMECTHOM NESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ J[OCTWKEHHUIO: pACIpeNesaTh poJid, OOCYXAaTh IPOLECCH U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, OCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JEUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerysiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEC JeHCTBHS

Camoopranusanus:

BBISBJISTH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEeOYIOIIHNX
JUTsE petieHust GU3NYEeCKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJMMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUun
(MHOIUMBUIyalbHOE, TPUHATHE PEIICHHUs B TPyIMIe, MPUHSATHE PpelIeHUuN
TPYIION);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM pelieHus GU3HNUeCKON 3aa4u WIIn
IUTaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTyalluH U IIpeiaraTh IJIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKECHHS) PE3yJbTaTOB
JeSITEHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3MUecKoro WMCCIENOBaHWSA WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYallMi{, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUThb C€0sl HA MECTO APYroro 4YejoBeKa B XOJ€ CHOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYIrOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpHU pelieHnd GU3NYeCKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



HPEJMETHBIE PE3YJIBTATBI

K xoHIy 00yueHust B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMEe U XUMUYECKHE  SIBJICHMS,
HaOII0JIEHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYeCKoe JIBIDKEHHE (paBHOMEpPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna,  gedopmanus  (ympyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YACTUIl BEIIECTBA,
paBHOMEpHOE  JBIKCHHE, HEPaBHOMEPHOE  JIBH)KCHUE,  HWHEPIus,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHus, Tepeaada JaBJICHUS TBEPJABIMU TeJaMH, >KUIAKOCTIMH U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHE TeJ, MpEeBpalleHUs
MEXaHUYECKOW DHEPTrHH) IO ONMUCAHUI0 MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (DU3UUYECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHBOU
OpUpOJE, NEUCTBUE CUJIBl TPEHUS B TMPUPOJIE U TEXHUKE, BIUSIHUE
aTMOC(EpHOTO J1aBJICHUS Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PUBNYECKUX SBICHUN;
ONMKCHIBATh U3yYEHHBIC CBOMCTBA Tel M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTMYMHBI (Macca, 00BbEM, TUIOTHOCTHh BEIIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TPeHWs, MAaBieHue (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITAJIKABAIOIIAsl CUJIAa, MEXaHW4YecKasi pad0oTa, MOUIHOCTh, IJIEYO CHUJIbL,
MOMEHT CHJIbI, KO3(P(GUIMEHT TMOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETUYEeCKasi W MOTEHUUAJIbHAS SHEPrus), MpU ONHCAHUU IPaBUIBHO
TPakTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs W CAWHHIBI (U3UYECKUX BEITUYHH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYWHAMH,
CTpOUTH Tpah VKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITMYHH;
XapaKTepru30BaTh CBOWCTBAa Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
WCIIOJb3Ys MpaBuiia CJIOKEHMsI Cuil (BAOJb OJHOW IpsiMoi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBecHUsl pbluara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOH



DHEPruu, TPH OTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3aMKCHIBATh €T0 MATEMATHUECKOE BHIPAKCHIC;

OOBSCHATH (YM3UUECKHUE SBIICHHS, ITPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC
U B KOHTEKCTE CHUTyalluii TNPaAKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISBJISATh PUYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBsSICHEHHE W3 1-2
JIOTHYECKUX IIaroB ¢ OMOpPOoi Ha 1-2 M3yYEHHBIX CBONCTBA (M3MYCCKUX
SIBJICHUH, (PU3UIECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemarh pacu€THble 3amadyd B 1—2 JEHCTBUSA, WCMOIB3YyS 3aKOHBI U
dbopMyIIbl, CBS3BIBAMOIINE (U3UYCCKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 33J1a4yl 3aIlMChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUCCKUC
BEJIMYHMHBI B (OPMYJIBI M TPOBOJAUTH PACYETHI, HAXOJIUTH CIPABOYHBIC
JaHHBIC, HEOOXOAMMBIC ISl PEIICHUS 3aj]a4, OIEHUBATh PEaTUCTHYHOCTD
MOJIY4EeHHON (DU3NUYECKON BEITMUYUHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TIPH TTOMOIIA
(U3HYECKHX METO/OB, B OIIMCAHUH MCCIICIOBAHUS BBIJCISITH TIPOBEPACMOE
Npearnoyioxenue  (TUIOTE3y),  pa3audyaTh M HHTEPIPETUPOBATH
NOJIYYCHHBIH pe3yibTaT, HAXOJIUTh OIIMOKM B XOJI¢ OIbITa, JCNaTh
BBIBOJIBI TI0 €TI0 pe3y/IbTaTaM;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3MYECKUX SIBICHUM WU
buznIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOT0 000pYI0BaHMS,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITMIOJHATh TMPSIMbIE W3MEPEHHUs PpACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIOJIb30BAHMEM aHAJIOTOBBIX W
U(pPOBBIX TPUOOPOB, 3aIlUCHIBATH IIOKAa3aHUs TPUOOPOB ¢ YUETOM
3aJJaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHMUIA;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
JIPYrol C UCIHOJIb30BAHUEM MPSIMBIX H3MEPEHHH (3aBUCUMOCTH ITYTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHU [IBIDKCHUS Teia, CHIIBI
TPEHHSI CKOJILKEHUS OT Beca Tea, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHHS OT TUTOIIAN COMPUKOCHOBEHUS TEJl, CHJIBI
YIPYTOCTH OT YJIMHEHUS TPYKUHBI, BBITAIKUBAIONMIEH CUJIBI OT 00bEMa
MOTPYKEHHON YacTH TejJa M OT TUIOTHOCTH JKHJIKOCTH, €€ HE3aBHCHUMOCTHU
OT TUIOTHOCTH Te€Ja, OT TIyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJNO, YCIOBHMA
MJIaBaHUSl TEJ, YCIOBUN pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBATh B
IJIAHUPOBAHUHM  Y4EOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIONHSATh M3MEPEHUsS, CIENys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTAThl TMOTYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYUH B BHUIE



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
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, KOAD(DHIIMEHT TOJIE3HOr0 JACHCTBUSA
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEAIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUH COOHMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUCHUE UCKOMOM BETUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU O€30TaCHOCTH TPH padoTe C JIab0paTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONIMECS COCYAbl, OapoMmerp,
phIyar, MOJABMYKHBIA U HETTOABUKHBIN OJI0K, HAKJIOHHAS IUIOCKOCTH;
XapaKTepU30BaTh TNPHUHIMIBI  JCHCTBUS HM3YYCHHBIX MPUOOPOB U
TEXHHYCCKUX YCTPOMCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOAA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIOIB3YS 3HAHUS
O CBOHMCTBaX (U3MYECKUX SBICHUN W HEOOXOAMMBbIC (PU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
NPaKTUYECKOTO WCTOIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM U151 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBBS U COOJFOICHHUSI
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBJIATH OTOOp HWCTOYHWUKOB wuHpopmammu B HHTepHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpAasi SBIAECTCS MPOTHUBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAITMHU U3 OJHONW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJIWYHO JeJaTh KpPaTKHE COOOIIEHUS O pe3yibTaTax MPOEKTOB
WIM y4eOHBIX WCCIENOBAaHWN, MPU ITOM TPAMOTHO MCIOJIB30BATh



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3CHTALEH;

IpPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUN paclpeiessTh
00s3aHHOCTH B TpYINIE B COOTBETCTBHUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEOUTHh 3a BBIIOJHEHUEM IUIaHA JCHUCTBUHM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIKX.

K xoniy o6yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOMIMXCA YMEHUM:

UCIIOJIB30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TeMmIepaTrypa, BHYTPEHHSIE OHEpPrusi, TEIUIOBOM JBUTATEllb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA YJIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pACIIMpPEHHE M CXKaTHhe, Terviornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KaMWJUISPHBIC SBJICHHS, HCIIapeHUe,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTALTM3aIus (OTBEp/ACBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NnpOBOJHOCT, KOHBEKIIUS, U3ITy4YECHUE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aHUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOTI'O TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas UHIYKIIUS)
0 ONUCAaHHWIO HX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpE, B TOM uucie (U3UYECKUE SBICHUS B TPHUPOJE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHBIE SBJICHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ComnHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
ABJIICHUS B atMmocdepe, dMEKTPUIECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emutd, Jpeiid MOII0COB, PO MAarHUTHOTO TOJS JJIS JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTH MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3HUUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCIIOJIB3YS
dusznyueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIMYECTBO
TEIJIOThI, yJelbHAsg TEIUIOEMKOCTh BEIECTBAa, YJAEJbHAs TEIUIOTa
IJIABJICHUS, YJEJIbHAs TeIUIOTa MapooOpa3oBaHusl, yleJbHAs TeIioTa
CropaHusi TOIUIMBa, KOA(P(PUUUEHT TMOJE3HOro JCHCTBUS TEIJIOBOM



MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUja TOKa, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora U  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MYECKUIl CMBICI MCHOJIb3YyEMbIX BEIUYHH, 0003HAYEHUS U EAUHUIIBI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(u3MUECKYyl0 BEIMYUHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W MPOLECCHI,
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 COXpaHEHHs DJHEPrUM, IPU ITOM 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 CBA3HU, 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 (U3MUECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMMBIE g €€ pelIeHHs, MPOBOJAWTh pacyéThl U CPABHUBATH
MOJIY4€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pPEHIUTh TNpPHU TMOMOIIU
(¢u3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUIBHOCTH IOpsAIKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0O (U3MUECKUX SBICHUN WU
(¢u3nyecKux CBOMCTB Tell (KalWUIIpHBIE SABJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ro 00béma, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrjaomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPBI KUIKOCTH U
IIOWAaA €€ TOBEPXHOCTH, JJIEKTPU3aLMsi TEJI M B3aWUMOJCHUCTBUE
JNEKTPUYECKUX 3apsA0B, B3aWUMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEd NOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHATHOI'O TOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,



CBOICTBa D3JEKTPOJABHUrareisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsIEMbIE MPEATION0KEHHsI, COOUpPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHJIbl TOKa, HAIPSIKEHHUSA C HCIOJIb30BAHUEM
aHAJOrOBBIX NPUOOPOB M JATYMKOB (DU3MUECKUX BEIIMYMH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMUYUHBI OT
Ipyrod ¢ MCHOJB30BAHMEM MpPSIMBIX  M3MEpeHUuM  (3aBUCHUMOCTD
CONPOTUBIIEHUSI MPOBOJAHUKA OT €ro JJWHBI, IUIOMAAX IONEPEYHOrO
CEYEHUS U YIEIBHOIO CONPOTHUBJIEHUS BENIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4YE€pPEe3 NPOBOJHMK, OT HANpPSHKEHHWs Ha IMPOBOJHUKE,
UCCIIEIOBAHME  IIOCJIENOBATEIBHOIO M MApaJUIEIbHOIO  COCIMHEHUMU
POBOJAHUKOB): TUIAHUPOBATh HCCJEJIOBaHHE, COOMpPATh YCTAaHOBKY H
BBITMIOJHATh M3MEPEHUs, CIenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BaHUS;

NPOBOAUTh KOCBEHHbIE H3MepeHusi (U3MYECKUX BeNMYMH (yIenabHas
TEINIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHUE NPOBOJHUKA, pabora H
MOIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHOM WHCTPYKLUU, U
BBIYHCJIATh 3HAYCHUE BEIINYUHBI;

co0JII0/1aTh MpaBWJIa TEXHUKHU O€30M1aCHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000py10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JEUCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CUCTEMA OTOIUIEHHS JOMOB, TMTPOMETp, IapoBasi TypOHMHA, aMIIEpMETp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpBl, HAarpeBaTeNbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
[PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb TIOCTOSTHHOI'O TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUM M HEOOXOAMMBIE
puznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOMCTBA WM HW3MEPUTEIIBHBIC
npuOopbl MO CXeMaM M CXEMaTHYHBIM pHUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LIETIEH C IMOCIENOBATEIbHBIM U NAPAJUICIbHBIM COCAUHEHNUEM JJIEMEHTOB,
paznuyasi yCJIOBHbIE 0003HAUYEHMSI JIEMEHTOB AIEKTPUUECKHUX LETeH;



OpPUBOAUTH  TMpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HUCIOJIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOIOACHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK HHPOpMauu (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB ~ BBIICNATH  MHPOpPMAIUIO, KOTOpas
SBIISIETCS] IPOTHBOPEYHMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3aJlaHUi HAYYHO-TIOMYJSPHYIO
auTepatypy  (pu3mMUeckoro - coaepiKaHWs, CIPABOYHBIE MaTepHaIbI,
pecypcbl cetn VIHTEepHET, BIafeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIHU U3 OJJHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHMUS,
0000mmass wuHpOpMaIMIO W3 HECKOJBKUX HMCTOYHUKOB (HU3NUECKOTO
CONEpKaHUsi, B TOM 4YHCIE MYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
NPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEeIHHOCTH, MPU 3TOM T'PAMOTHO
UCTIOJh30BaTh HM3yYCHHBIM MMOHATHHHBIA amnmapaT Kypca (U3HKWH,
COIMPOBOK/IaTh BBHICTYIIEHUE MPE3CHTAIIUEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNE B COOTBETCTBUH C
MOCTABIICHHBIMU 3aJla4yaMU, CJIECJIUTh 32 BBHIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xonIy oOyuenusi B 9 Kiaacce mpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXAaHHMYECKOTO NBIKECHHS, Jedhopmarius
(ympyrasi, macTU4ecKas), TpPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJoO,
IEHTP TSHKECTH TBEPAOTO Tella, PAaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPA3BYK, AJICKTPOMATHUTHBIC BOJHBI,
[IKajia JIEeKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JAIILHO30PKOCTD,
CIEKTPBI UCITYCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHuUs,
U30TOIBI, SIACPHAs SHEPTETHKA;

paznuuath sBJI€HUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOIHOE
MaJIcHUe TeJl, pABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, TMOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3NIOKEHHE OEJIOTro CBETa B
CIeKTp ® CIOXEHHE CIEKTPalIbHBIX I[BETOB, JMAWCIEPCHS  CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JIHMHEHUYATOrO CIEKTpa
M3JTyUYCHHS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOe SBICHHE;

pacrmo3HaBaTh TMPOSIBICHHE WM3YyYEHHBIX (PU3WMYECKHX  sBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKCHUE IKUBBIX OPTraHU3MOB, BOCIIPUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSCEHNE, CEWCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHUYECKHE JIy4H, PAAHMOAKTUBHOEC H3ITYUCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBUE pAJWOAKTUBHBIX W3JIYYCHHH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH TMPAKTUYECKYIO 3a/1ady B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHUM;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA Ted M (U3UUYECKUE SIBICHHS, UCTIONb3YS
¢usznueckre BEeNUYUHBI (CpEQHsIE W MTHOBEHHass CKOPOCTh Teja TMpHu
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, UMIYJbC TeNa, WMITYJIbC CHJIbI,
MeXaHu4deckass paboTa W MOIIHOCTh, TOTEHLHMAJbHAS JHEPrus Tea,
MOJIHATOTO HaJ[ TMOBEPXHOCTHIO 3€MJIM, MOTCHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KWHETUYECKAass OHHEPrus, TIOJMHAS MEXaHUYEeCKas DHEPTuf,
NEPHUOJ] M YacTOTa KoJieOaHUH, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEIOMIICHHUS CPEJIbl), IPH OMHCAHUH
NPAaBWIBHO TPAKTOBaTh (PU3UYECKHUA CMBICT HCIONB3YEMbIX BEJIHYMH,
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEITUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIIMYWHAMH,
CTPOUTH TpadWKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYHH,
XapaKTepru30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHHUS W TIPOIECCHI,
MCIIONIb3Ysl 3aKOH COXPAHEHHs] SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS,
MPUHIMI  CYMEPIO3UIMA CHJI, MPUHIUI OTHOCUTEIbHOCTH [ amwmes,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHWsS HMMITYJbCa, 3aKOHBI OTPAKCHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEN



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

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud NPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHMH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparolmuecs Ha cucreMy u3 23
YpPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOUYHBIE JaHHbIE, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEIIEHUs, TPOBOJIUTh PACUEThI U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAueHus (U3HUYECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh NpPH OMOIIU
(¢u3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHME HCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe MPENIOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSJIKA
NPOBEJICHNS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMBITHI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepuoAa KoJIeOaHUN MPYKUHHOTO
MasATHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIMHEHHOE PaCpOCTpaHEHUE CBETA,
pasnokeHue Oeynoro CBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeAMeTa B cOoOuparomiei
JWH3E, HAOIOJEHUE CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITYUCHUS):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY M3 HW30BITOYHOTO Habopa
o0OpylOBaHUs, ONHCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIupPOBaTH BHIBOJIBL;

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO MPSMBIX U3MEPEHUM, ONpenesss
cpeqHee 3HAaYeHHE H3MepseMOoil BenuuyuHbl ((OKYCHOE paccTOsHUE
coOuparomeli  JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIOJIb30BAHUEM NPSIMBIX W3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHHU
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 NpeJOMJIEHHs OT yIja



MajieHus1): IUIAHUPOBAaTh HCCICAOBAHHME, CaMOCTOATEIHLHO COOMpATh
YCTaHOBKY, (DUKCHPOBATh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3NYecKUX BEIMYUH B BUAEC TaOMuIl ¥ rpadUKoOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUs;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh ¥ YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBIDKCHUH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOAIPDUIHEHT
TPEHHsI CKOJIBKCHHsI, MEXaHWueckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoyieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh M3MEPECHUS, COOMpATh IKCICPUMEHTAIBHYIO YCTAHOBKY M
BBITIOJTHATH U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYUCIATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH TOJYYCHHBIC PE3YIBTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr0/1aTh TTpaBUJIa TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKW HW3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX OMNHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYHKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O
CBOMCTBaX (PUBMYECKUX SBICHHH MW  HeoOXoguMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEHICHUH YYeOHO-TIPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMBI IS
MOCTPOCHHS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 7151 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuodopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIOICHHUS
HOPM JKOJIOTHYECKOTO TTOBEACHHS B OKPYIKAIOIICH CpeJIe;

OCYIICCTBIISITh TOUCK wHpOpManuu (GU3HUECKOTO COJACpKAHHS B
HNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



IIyTH OINpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHON MH(POPMALUU Ha OCHOBE
MMEIOIIMXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCITI0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetn MHTepHeT, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHbOpPMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (PUIMYECKOTO COJIEpKaHUs,
nyOJIMYHO MPEACTaBIATh PE3ybTaThl MPOEKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCIOJIb30BaThb  U3YUYEHHBIH
NOHSATUMHBIA amnmapaT u3y4aemoro paszzena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE Tpe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
bubmmorexa [{OK
1.1 dusnka - HayKa O oJie 2
MK - HayKa O HpHpos https://m.edsoo.ru/7f416194
1.2 du3zndecKre BEITMINHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAaY4HBIN METOJ O3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bub6 OK
2.1 CrpoeHue BelecTBa 1 nommoreka L
https://m.edsoo.ru/7f416194
29 JBmkeHne W B3aMMOJCHCTBHE  YaCTHII ’ 1 bubnuoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nosmorexa I
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMMACCROC ABIDKEHIE https://m.edsoo.ru/7f416194
bub6 OK
3.2 HNuepuus, macca, IIOTHOCTh 4 1 nommoreka L{

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




bubmuoreka [JOK

3.3 Cwna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. Ilepenaua paBieHus TBEPABIMU 3 bubnuorexa [JOK
' TEJIaMH, )KUJAKOCTSIMHU U Tra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubmmorexa LOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUAKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 5. Pabora u MOIIHOCTB. JHeprus
5.1 PabGoTa 1 MomrHOCTH 3 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHnunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 12




8 KIIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pazgen 1. TensioBble sIBJIEHUS
bubmmoreka [{OK
1.1 C 7 7
TPOCHIE 1 CBOMCTRA BeecTBa https://m.edsoo.ru/7f4181ce
b K
1.2 TermoBbie MpOLECCHI 21 1 5 nommorexa HO
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznea 2. DuekTpuvecKkue ¥ MATHUTHbBIE SIBJICHUSA
51 DIJIEKTpUYECKHE 3apsAlibl. 3apsbKEHHBIE Tena 7 1 bubnuoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 IToCcTOSIHHBIN AIEKTPUUECKUN TOK 20 2 7 nommoreka I
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMAarHuTHas MHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KIIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHndeckoe JBUKEHHE M CIIOCOOBI €ro 10 | bubmmoreka [{OK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 BsaumoneiictBue ten 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOoHBI COXPAHEHUS 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannuyeckue Kojae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojieOaHus 7 3 nommoreka I
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckre BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE noJje u 6 ) bubnuoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
b K
4.1 3aKOHBI pacIIPOCTPAHEHUs CBETa 6 2 nomorexa LO
https://m.edsoo.ru/7f41a4a6




bubmuoreka [JOK

4.2 JIMH3BI ¥ ONITHYECKHUE TPUOOPHI 6 3
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
5.1 Hcenyckanue v NOMIOMEHNe CBETa aTOMOM 4 1 bubnmorexa [TOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
2 1
> CTpoenne aTomHoro snpa 6 https://m.edsoo.ru/7f41a4a6
b K
5.3 SnepHble peakiuu 7 1 nomHorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTopuTe1bH0-00001IaK0 M MOAYIb
6.1 [ToBTOpenne wu 0000ImIEHNE CoOaEpKaHUS 9 ’ bubmuorexa [JOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®usuka — Hayka O TpUPOJE.
SABnenus  npupoasl.  Dusmyeckue
SIBJICHUS

MexaHn4decKkue, TEIJIOBEIE,
AJIEKTPUYECKUE, MarHuTHBIC,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

dusnyeckue BCIIMYUHBI n nux
W3MEpeHHe

Ypok-uccienoBanue "U3mepenue
TEeMIIEpaTypbl npu MOMOIIIH
XKUJKOCTHOTO TEPMOMETpa U JlaT4YHKa
Temneparypsl"”

Kak ¢wu3uka um apyrue ecTecTBEHHBIE
HayKu H3y4aroT MIPUPOY.
EctecTBeHHOHAYYHBIN METOJ
no3HaHus. Onucanue  (PU3NYECKUX
SIBJIEHUH C IIOMOIIBIO MOJEIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBaHue "IIpoBepka
TUIIOTE3bI: JAIBHOCTD MOJETA IAapHKa,
MYIEHHOTO  TOPU30HTaJIbHO, TEM
Oosble, yeM 0oJIble BbICOTa Mycka'”

Crpoenne BEILIECTBA. OnbITHI,

bu6mmoreka [JOK




AOKa3bIBAOIHUE JTUCKPETHOC CTPOCHUC

https://m.edsoo.ru/ff09fe0a

BEIIECTBA
8 JIBM>KeHHE YacTHll BEecTBa bubnmorera [TOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenopanne  «OnbITBI 1O
9 HaOJIOJICHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbI€ COCTOSIHHS BEILIECTBA
B3anMocBsa3p  Mexay — cBOWCTBaMU
BEIIECTB B  pPa3HBIX arperaTHbIxX
1 COCTOSIHHSIX u X bubmuorexa [JOK
aTOMHOMOIJIEKYJISIDHBIM ~ CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OC0OEHHOCTH arperaTHbIX COCTOSTHHI
BOJIbI
Mexanuueckoe JIIBIDKECHHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE W HEpaBHOMEpPHOE
https://m.edsoo.ru/ff0a05c6
JIBH>KEHUE
bubmuoreka [JOK
13 Ckopoctb. Equnuiibl ckopocT 1
https://m.edsoo.ru/ff0a079¢c
bu6mmoreka [JOK
14 Pacuet nmytu u BpeMeHU JBUKECHUS
https://m.edsoo.ru/ff0a0aed
Hneprus. 3aKkoH UHEPIIHH.
P N P bubmuoreka [JOK
15 B3aumopeiictBue Ten Kak NpUYMHA
https://m.edsoo.ru/ff0a0c10
U3MEHEHUS CKOPOCTH JIBUKEHUS TEJ
16 [InotHOCTh BemiecTBa. Pacuer mMacchl bubmuoreka [JOK
1 00beMa Tella 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OrmnpeneneHue

IIJIOTHOCTH TBépL[OFO TCI1a»




Pemrenue 3agau mo teme "IlmoTHOCTH

bubmuoreka [JOK

18
BelecTna" https://m.edsoo.ru/ff0a123¢
Cuna KaK XapaKTepUCTHUKa
19 B3aMMOJICUCTBUS TEll. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopuass pabora «M3ydcHme
20 3aBUCHUMOCTHU pacTsKeHus
(neopmanun) MPY>KUHBI oT
MPUIIOKEHHON CUIIBD»
21 SBnenne Tarotenus. Cuia TSHKECTH
CBsA3p MEXIYy CHIOM TSKECTH U
N bubmuorexa [JOK
22 maccoil Tenma. Bec Tema. Pemenue
" " https://m.edsoo.ru/ff0al1778
3aga4 o teMe "Cuia TspKecTH
” Cuna TsOKECTH Ha JIpYrux IUIaHEeTax. bubnuoreka [JOK
DU3NYECKUE XaPAKTEPUCTUKH TJIAHET https://m.edsoo.ru/ff0al1502
bubnuoreka [IOK
24 N3zmepenne cun. Jlunamomerp nommoreka L
https://m.edsoo.ru/ff0al8cc
bub e OK
25 Bec tena. HeBecomocTh nommoreka L
https://m.edsoo.ru/ff0al778
CrnosxeHue NByX CWJI, HalpaBICHHBIX
. . bu6mmoreka [JOK
26 o OqHOH MPSMOM.
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYyIOIAs CHIT
7 Pemenue 3aau 1o TeMe
"PaBHogeiicTByrOImas cui”
)3 TpeHne CKOJbKEHUS U TPEHUE MOKOSL. bu6nuoreka [IOK
Tpenue B npuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopatopHass pabora «l3yuenue bubnuoreka [IOK

3aBUCHUMOCTHU CHUJIbI TPCHUMA

https://m.edsoo.ru/ff0alcc8




CKOJIB)KEHUSI OT CHWJIbl JABIICHUS U
Xapakrepa COIIPUKACAIOIIUXCS
IMOBEPXHOCTEIN

Pemienne 3amauy  Ha omnpeneneHue

30 . N
PaBHOJICHCTBYIOIIEH CUITBI
Pemienne 3amau mo Temam: «Bec

31 tenay, «I'paduyeckoe wu3z00pakeHue bubnuoreka [JOK
cuny, «Cunbl», «PaBHOIEHCTBYyIOMIAS https://m.edsoo.ru/ff0alde0
CHII»

KontponsHas pabGota mno Temam:
«Mexannyeckoe IBMKeHHE», «Macca,

32 TUIOTHOCTBY, «Bec TeIa,
«['padpuueckoe u3z00paXkeHHEe CHI»,
«Cunbi»

13 JaBnenue. CrnocoObl yYMEHBIICHUS W bubmuorexa [JOK
YBEIIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue rasa. 3aBUCHMOCTD

R bu6mmoreka [JOK
34 ABJICHUS raza oT 00BéMa,
https://m.edsoo.ru/ff0a2376
TeMInepaTypbl
[Tepenaua JTABJICHUS TBEPABIMU
bu6mmoreka [JOK
35 TelaMH, JXKHUJIKOCTSIMM U Ta3aMH. 3aKOH
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBieHHe B JKHJIKOCTH M Trase, bubmuoreka [JOK
BBI3BAHHOE JEUCTBUEM CHJIBI TSHKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau o teme «/laBineHue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

bubnuoreka [JOK

38 Coobmaromumecs: cocybl 1

https://m.edsoo.ru/ff0a2970




bubmuoreka [JOK

39 I'unpaBnuueckuii mpecc
https://m.edsoo.ru/ff0a3136
40 MaHoMeTpsl. [TopuHeBoi
SKMIAKOCTHBIN HacoC
Atmocdepa 3emin. [TpyuanHbl
CYLIECTBOBAHHUS BO3AYLIHOM
T v bubmmoreka [IOK
41 000m0ukn  3emMau.  3aBUCUMOCTh
https://m.edsoo.ru/ff0a2bSa
aTMOC(hepHOTO JaBJICHUS OT BBICOTHI
HaJl ypOBHEM MOPS
bubmuorexa [JOK
42 Bec Bo3myxa. ATmMocdepHoe naBiieHHe 1
https://m.edsoo.ru/ff0a2bSa
43 N3mepenune atMocdepHOTO TaBICHUS. bubmuorexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCHMOCTH aTMocGepHOTo
bu6mmoreka [IOK
44 JABJICHUSI OT BBICOTHI HAJ YPOBHEM
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepon. AtMmochepHoe bubnuoreka [IOK
JIaBJICHUE HA PA3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3a1a4 o TEME
"AtmocdepHoe naBieHue"
JelicTBue SKMAKOCTH M Taza Ha
bubmuoreka [JOK
47 MOTPYKEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenioBa cuia
JlaGopaTopHas pabota «OmnpeneneHue
43 BBITAJIKUBAIOIIEH CHIIBI, bu6mmoreka [JOK
JEUCTBYIOLIEN Ha TEJO, MOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJIKOCTB)»
49 JlabopartopHas pabota 1O Teme bubnunoreka [JOK




«HccnenoBanue 3aBUCHUMOCTH  Beca
Tela B BOJIe OT 00BbEMa MOTPYKEHHOM
B JKUJKOCTb 4acTH TEJIa»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

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

51

JlaboparopHas pabora
"KonctpyupoBanue apeomerpa WIH
KOHCTPYUpPOBaHUE JIOJIKH 51
omnpeneneHue e€ rpy30mnoabEMHOCTH"

52

Pemenne 3agau mo temam: «IInaBanme
CYJOB. BosnyxomnnaBanuey,
«/laBmeHue TBEpIBIX TeN, KUAKOCTEH
H Ta30B»

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

53

Mexanuveckast pabora

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

54

MoimnocTts. EauHuIeEI MOIITHOCTH

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

55

Ypok-uccienoBanue "Pacuér
MOII[HOCTH, pasBuUBaeMou npu
noanéMe o Jjecrtauie"”

56

[Ipoctbie MEXaHU3MBEI. Ppruar.
PaBHOBecue cui Ha peruare

57

KoutponpHass pabora mo  Teme
«/laBneHue TBEpABIX TeN, KUAKOCTEU
u ra3oB» / Bceepoccuiickas
MpoBepoyHasi paboTa

58

PesepBHrblit ypok. Paborta ¢ Tekctamu
no teme «J/laBieHue TBEPABIX TelI,
KHUJIKOCTEH U ra3oB» / Beepoccuiickas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adffe




poBepoYHas pabora

59

Poryaru B TexHuke, ObITY M MPUPOJIE.
JlaGopatopHas pabota
«MccnenoBanue ycioBUN paBHOBECHS
pbIryaray

0.5

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

60

Pemenne 3amau mo temMe «YCIOBUSI
PaBHOBECHS pbIyara

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

61

Koaddumnuent mnonesnoro pencTBus
Mexanusma. JlaGopatopHas pabota
«M3mepenue KITAQ HAKJIOHHOM
TUTOCKOCTI

0.5

62

Pemenne 3amau mo Tteme "PabGora,
mortHocTh, KITI"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4dc48

63

Mexannueckas SHEPrus.
Kunernueckass u  moTeHUUalIbHas
SHeprus

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

64

3aKOH COXpaHEHHUS MEXaHWYECKOM
SHEPruu

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

65

YpOK-3KCIIepUMEHT 1o TeMe
"DKCEpUMEHTAIBHOE  ONpECIICHUE
W3MEHEHUS KHUHETUYECKOU u
MOTEHIIMATLHOM SHEPrHH npu
CKaThIBaHUHM TeJa IO HAKIOHHOU
mjIo0ckocTu"

66

KonTtponsHast pabora 1o  Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

67

PesepBHrblit ypok. Paborta ¢ Texctamu
o tTeMe "MexaHnueckoe ABHKeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adee6




PesepBHrblii ypok. Pabora ¢ Texkctamu

68 nmo Tteme "Pabora. MOIIHOCTE. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB TIIO 68 12

[TPOTPAMME




8 KIIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-
. bubnuoreka [JOK
1 KWHETUYECKOW TEOPUU U MX ONBITHHIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3Mep aToMOB M MOJIEKYII 1
3 Mopnenu  TBEPAOro, IKHUIKOTO H 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObsicHeHHEe  CBOWCTB  TBEPIOTO,
4 AKHUJKOTO U ra3000pa3HOro COCTOSHUMN |
BEIIECTBA HA OCHOBE IOJIOKEHUU
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdusie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue W KalWUIAPHOCTb. | bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TermoBoe pacumpeHue U coxaTue 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsA3b TEMIIEpaTyphl CO
8 CKOPOCTBKO  TEIUIOBOTO  JIBMXKCHUS 1
YacTUIL
9 Buytpennsas  sHeprus.  CriocoObl | bu6nuoreka [IOK
U3MEHEHUs BHYTPEHHEN SJHEPruun https://m.edsoo.ru/ff0a5c60
bubnunoreka [JOK
10 Buns! Tennonepenauu 1 H

https://m.edsoo.ru/ff0a6412




Ypok-koupepenmus  "Ilpakruueckoe
HCIOJIb30BAHUE TEIUJIOBBIX CBOWMCTB

bubmuoreka [JOK

i BEIIECTB M MAaTEpHAJIOB B MEIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

2 KonnuectBo  TemioThl.  YjaenbHas bubmmorexa [{OK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 VYpaBHeHue  TemjgoBoro  OanaHca. bubnnorexa [JOK
TemooOMeH U TEMJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas pabota

14 "UccnenoBanue SIBJICHUSI bubmuorexa [JOK
TEIUIOOOMEHa  MpU  CMEUIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOIBI"
Pacuer KOJIMYESCTBA TEIUIOTHI,

15 HEOOXOIUMOTO ISl HAarpeBaHUs Tela
Y BBIJIEISIEMOTO UM IIPU OXJIaXKICHUU

16 Jlabopatopnast pabota "OnpeneneHue bubnuoreka [IOK
YIEIbHOW TETIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y AelibHAsA TEIJIOTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBnenue u OTBEpICBaHUE

18 KPUCTAUIMYECKUX  Tell. Y JAenbHas bubnmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlaboparopHas pabota "OmnpeneneHue bubnunoreka [JOK
yEeIbHOW TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHne | KOHJEHCAIUS. bu6nuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

)1 Kunenue. VY nenbHast TeIIoTa bubmuoreka [JOK

r[apoo6pa30BaHI/m n  KOHIACHCAIH.

https://m.edsoo.ru/ff0a786¢




3aBUCUMOCTb TEMIEPATYPbl KHUIIEHUS
OT aTMOC(EPHOTO JTaBIICHHS

22

Bnaxxnocts Bo3myxa. JlabGoparopnas
pabota "Onpenenenue
OTHOCHUTEJNIbHOH BJIaXKHOCTHU BO3ayXxa"

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

23

Pemienne 3amau  Ha omnpeneneHue
BJI&KHOCTH BO3/lyXa

24

[TpuHIHATIBL paboThI TEIIOBBIX
JIBUTATEIIEIH. [TapoBas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHMS

25

KITA TEIIOBOTO JIBUTATEIIS.
TeryoBble  ABUTATENM W 3allUTa
OKpYKarollel cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHUS M MpPEeBpaIICHUS
SHEPrUH B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTpPOJBHOM paboTe
no Teme "TemnoBble — SABJICHHA.
N3MeHeHne arperatHbiX COCTOSTHUM
BemecTra"

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

28

KontponpHass pabota mo  Teme
"TemnoBele  sABJeHUSI. V3MeHeHHE
arperaTHbIX COCTOSIHMI BelecTa'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuzanuss  Tten. JlBa  poda
ANEKTPUYECKHUX 3aPSI0B

30

Ypok-ucciaenopanue "OnexTpuzanus
TEN MHIYKIHEH " npu
CONIPUKOCHOBEHUU"

31

BzaumonelictBue 3apAXKCHHBIX  TCII.

bu6mmoreka [JOK




3axoH Kynona

https://m.edsoo.ru/ff0a87e4

DIEeKTpUYECKOe ToJie.
1 HanpsixenHocTh IEKTPUIECKOTO bubnuorexa [JOK
I1OJISL. [TpuHIMI CYIIEPIIO3UIIUN https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocutenu »snexkTpuyeckux 3apsioB.
33 OnemeHtapHbelii  3apsia.  CtpoeHue
aToma
34 [IpoBOJHUKN U AMDIEKTPUKH. 3aKOH bubnuorexa [JOK
COXpaHEHU JIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemienne 3amau  Ha NpUMEHEHHUE bubmuorexa [JOK
CBOMCTB AJIEKTPUYECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
ONEeKTpUYECKUA TOK, YCIOBHS €ro
bu6mmoreka [IOK
36 CYILIECTBOBAHUSI. Hctounnku
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bu6mmoreka [IOK
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue "JleiicTBHUE
38 3JIEKTPUYECKOTO TOJISl Ha MPOBOJIHUKU 1
U TUDJIEKTPUKH"
39 DONEeKTpUYeCKU TOK B MeETaulax, bubnnoreka [JOK
JKHUAKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas Lenb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabGoparopHas paboTa
) bu6mmoreka [JOK
41 W3mepenne u peryaupoBaHHUE CHIIBI 0.5
" https://m.edsoo.ru/ff0a8bd6
TOKa
42 DneKTpuuecKoe HaIpsDKEHUE. 0.5 bubnuoreka [IOK




BonsT™merp. JlaGopatopHast pabota
"Usmepenue u peryiavpoBaHue

https://m.edsoo.ru/ff0a9¢e14

HanpspkeHus"
43 ConpoTuBieHne MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHast pabota "3aBUCHMOCTh
44 3IEKTPUYECKOTO CONIPOTHUBJICHUS bubnuoreka [JOK
IIPOBOJHUKA OT €r0 JUINHBI, IUIOIIaaU https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUs U MaTepuana”
3aBUCUMOCTh  CHJIBI ~ TOKa  OT
bu6moreka [IOK
45 HanpsbkeHus. 3akoH Oma Juis ydacTka
https://m.edsoo.ru/ff0aad4a
1enu
JlabopaTopHas pabota
"UccneqoBaHue 3aBUCUMOCTH CHIIEI
bu6mmoreka [IOK
46 TOKA, MIYIIETO 4Yepe3 PEe3UcTop, OT
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHUSA pesucropa u
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE W HapaAJIEIBHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopatopnast pabota "IIpoBepka
43 MpaBuiia CJIOXKEHHUS HANPSIKEHUN Mpu bubnuoreka [JOK
IIOCJIEA0BATENBHOM COECIUHEHUU IBYX https://m.edsoo.ru/ff0aaaS8
pe3ucropon"
JlaGopatopnass pabota "IIpomepka
49 npaBujia s CHJIbI  TOKa IpHU bu6mmoreka [JOK
napaeJIbHOM COCIMHCHUH https://m.edsoo.ru/ff0aadle
pe3ucTopos"
bub6nunoreka [JOK
50 Pemenne 3amad Ha nIpUMEHEHHE

https://m.edsoo.ru/ff0aaf8a




3akoHa Oma  an8  pa3iauyHOro
COEJIMHEHUS IIPOBOHUKOB

PaboTa ¥ MOIIHOCTH 3JEKTPUYECKOTO

bubmmorexa [{OK

51
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHas padota "OmnpenencHue
bubmmorexa [{OK
52 pabOTHI U MOIIHOCTH JIEKTPUIECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKUe ey U MOoTpeOuTeIn
. bubnuoreka [JOK
53 ANIEKTPUYECKOW HHEPruu B  OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 [TocTositHHBIE MarHuTHlI, 1704
B3aMMOJICHCTBHE
55 Ypok-uccienoBanue "N3yuenne bubmuorexa [JOK
10JIEN MOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe moJsie. MarHuTHoe moJie
bu6mmoreka [IOK
56 3eMiIM U €ro 3HA4YEHWE IS JKU3HU Ha
https://m.edsoo.ru/ff0acOba
3emuie
[ToaroroBka K KOHTpPOJBHOM paboTe
no TteMe "DIEKTpUYECKHE 3apsibl.
bu6mmoreka [JOK
57 3apsiKEeHHbIE Tela u ux
. . https://m.edsoo.ru/ff0abd2c
B3aUMOJICHCTBUSL. [locTostHHBIN
3JIEKTPUUECKUN TOK"
KoutponpHass pabota 1o  Teme
"DneKTpuuecKue 3apsbl.
53 3apsKeHHbIE Tena u 170'¢ bubnunoreka [JOK
B3aUMOJCHCTBH. IlocTosanHBIN https://m.edsoo.ru/ff0abea8

anekTpuueckuii Tok" / Beepoccuiickas
poBepoyYHas pabora




59

PesepBHrblit ypok. Pabota ¢ Tekctamu
10 TEME "[ocTosiHHBII
anekTpuyeckuii Tok" / Beepoccuiickas
poBepoYHasi pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OneiT Opcrena. MarnutHoe mose
NIEKTPUYECKOTO TOKa MarHuTtHoe
IT0JIC KaTyIIKH1 C TOKOM

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

61

[IpumeHeHre  IEKTPOMAarHuToB B
texHuke. Jlabopatopnas  pabora
"U3yueHne JEHCTBHS MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATENb MTOCTOSTHHOTO
TOKa. Hcnonb3oBanne
ANIEKTpOABUraTeel B TEXHUUECKUX
YCTpOMCTBaX W HA  TpaHCIOPTE.
JlabGopaTopHas pabota
"KoHnctpynpoBanue W H3y4YEHHUE
paboTHI AMeKTpoaBUTaTES"

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

63

OIEBITEI ®dapaes. 3akoH
AIEKTPOMArHUTHOU WHIYKITAH.
[IpaBuno Jlenna

64

DIEeKTPOTreHEePATOP. Crioco6b1
MOJIy4eHUsI DJICKTPUUECKOW SHEPIHU.
DIEeKTPOCTaHLUU Ha
BO300OHOBIISIEMBIX MCTOYHUKAX
SHEPTUU

65

[ToaroToBKa K KOHTPOJBHON pabote
o  Teme "DOnexkTpudeckue U
MAariuTHbIE SBIEHUS"




KontponeHast pabora 1o  Teme

" bubmmoreka [JOK
66 DIEKTPUUYECKUE u MarHuTHbIE 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUA
67 PesepBHblit ypok. PaboTa ¢ Tekcramu ! bubnuorexa [JOK
o teMe "TermioBele sBieHUS" https://m.edsoo.ru/ffO0acc5e
63 PesepBHblii ypok. Pabota ¢ Texctamu |
o TeMe "MarauTHsie ABiIeHUS"
OBIIEE KOJIMYECTBO YACOB IIO 68 145

[TPOTPAMME




9 KIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
o
win Tewa ypoka beero | Kowmpoemsie | Mparcrmcene (AL SRS
padoTsbI padoTsbI pecypest

| MexaHu4deckoe JIBUJKCHHE. |
MarepuanbHas TOUKa

) Cuctema otcuera. OTHOCHUTEIIBHOCTH | bubmmoreka [{OK
MEXAaHUYECKOT O ABUKEHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE MIPSMOJIMHENHOE 1 bubnuoreka [JOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBnomepHnoe MIPSMOJIMHENHOE

4 newkeHne. CpemHss W MTHOBEHHAas 1
CKOpPOCTh

5 [IpsimonuHeliHOE ~ PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO JIBHOKEHUS. 1
I'paduk ckopoctr
JlaGopaTopHas pabora "OmnpeneneHue

7 YCKOPEHUS Tena npu | 1 bubnuoreka [JOK
PAaBHOYCKOPEHHOM  ABMXKEHHUM IO https://m.edsoo.ru/ff0adb18
HaKJIOHHOM IJIOCKOCTH"

2 CeoOoguoe mageHue Teid. OIBITEI |
lanunes
PaBHOMeEpHOE JIBIDKEHUE o

9 0pr>KH012TI/I. Ilepuon u wacrora 1 Bubmmorexa LIOK

oOpamienus. JluHeliHas u  yrioBas

https://m.edsoo.ru/ff0ael76




CKOPOCTH

10 [leHTpOCTpEMUTEIIBHOE YCKOPEHUE
1 [lepBriii 3axkon Herotona. Bektop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3aKOH Herorona. bubnuorexa [JOK
PaBHOfelicTBYIOIIAS cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuit 3aKOH Herorona. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienne 3amay  Ha nOpUMEHEHHE bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuorexa [JOK
15 Chua ynpyroctH. 3akon I'yka https://m.edsoi.lru/fanecaZ
16 Pemenne 3amaa mo Teme «Cuia
YOPYTOCTHY
17 JlabopaTopHas pabota «OnpeneneHue bubnuoreka [JOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cina Tperi https:/m. edsogru/fanﬂ38
19 Pemenne 3amadu mo Teme «Cuia bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "OmnpeneneHue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amau mo Teme '""3aKOHEI
21 Herorona. Cwia ynpyroctu. Cuia Bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
Cuna TSXKECTH M 3aKOH BCEMHUPHOTO
22 TATOTCHUSA. Y CKOPEHHE CBO6O,IZ)[HOFO bubmmorexa LIOK

naaCHusA

https://m.edsoo.ru/ff0af044




VYpoxk-koupepenuuss "JlBmwxeHue Ten

23 BOKPYI  I'PaBUTallHOHHOIO  LIEHTpPA
(Conneunas cucrema). ['anaktuxu"
Pemenune 3amau mno Tteme "Cuna
24 TSOKECTA M 3aKOH  BCEMHPHOIO bubmmorexa [TOK
. P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
)5 IlepBass  kocMHUeckass  CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MarepuanbHOM  TOYKH.
AOCOIOTHO TBEpPI0E TEJO.
N bubmuotexa [JOK
26 PaBHosecue TBEPAOTO Tea c
.. o https://m.edsoo.ru/ff0afe36
3aKpPEeIUIEHHON  OCBhI0  BPAIICHMSL.
MowmeHT cunsl. LleHTp TsRECTH
PaBHOBecue maTepuambHOW  TOYKH.
AOCOIIOTHO TBEpPI0E TEJIO.
27 PaBHoBecue TBEPAOTO Tea C
3aKpEIUIEHHONW  OChIO  BpAaIllCHHS.
MowmeHnT cuisl. LlenTp TsxecTu
)3 Pemenne 3agau mo Tteme "MoMeHT bubnuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJIBLHOM paboTe Mo
" bubnuoreka [IOK
29 TeMe Mexannueckoe  JIBHIKCHHE.
. " https://m.edsoo.ru/ff0b0408
BsaumopneiictBue Ten
KontponpHass  pabora 1mo  Teme
" bubnunorexa [JOK
30 Mexanuueckoe JIBUKEHUE.
. " https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
31 Nmnynsc tena. Mmmynbe cuibl. 3akoH bubnuoreka [IOK

COXPAaHEHHUs MWMIIyJIbca. YIPYyroe u

https://m.edsoo.ru/ff0b07fa




HEYIPYroe B3aUMOJICHCTBHE

Pemenne 3amadu mo Teme "3akoH

bubmuoreka [JOK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koHpepeHuus "PeakTrBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnuorexa [JOK
34 Mexanuveckasi paboTa U MOIITHOCTh hitps//m. edsocI)_.[ru/ffObOa84
35 Pabora  cumel  TsDKecTH, CHJIBI bubmmoreka [{OK
YIPYIOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHast pabota «OmnpeneneHue
36 paboTsl CHJIBI TpeHUs pu
pPaBHOMEpPHOM JIBIDKCHHHM Tejla TIO
TOPU30HTAIBHON TTIOBEPXHOCTH»
17 CBs13b SHEPTUU u paboTHI.
[TorenumanpHas S3HEPTUs
18 Kunernueckas sHeprusa. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH  COXpaHEHUs  HDHEPruu B
MEXaHUKe
40 JlaGopatopnast pabora «M3yueHue bubnunoreka [JOK
3aKOHA COXPAaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenpbHoe ABMKEHHE U €rO bubmuoreka [JOK
XapaKTEPUCTUKUA https://m.edsoo.ru/ff0b1858
4 3aryxarwouue KoJIeOaHusl. bubnuoreka [IOK
Breinyxxaennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMatuueckuii M NPYKUHHBIN
MasITHUKU
44 VYpok-uccienopanue  «3aBUCUMOCTh bubnmoreka [JOK




nepuosa KoyueOaHWH OT IKECTKOCTH
MPYKUHBI U MacChl TPy3a»

https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue SHEPrun pu
MEXaHNYECKNX KOJIEOaHUIX

46

JlaboparopHast paborta «OmpenenecHue
4acTOThl W  Mepuoja  KoJieOaHuM
NPY’>KUHHOI'O MassTHUKA)

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

47

Jlabopatopnast pabota «IIpoBepka
HE3aBUCHUMOCTH TIepHOJa KoJIeOaHUi
rpys3a, MNOABCHICHHOIO K HHUTH, OT
MAacChI Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexananueckue  BoiHbl. CBoiicTBa
MEXaHHYEeCKUX BOJH. [IpomonpHble U
MOTIEPEYHBIE BOJHBI

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

49

VYpok-koHnpepennus "MexaHUYECKHE
BOJIHBI B TBEPJIOM TeJe.
CeiicMuyeckye BOJHEI"

50

3Byk. PacnpocTpaneHue u oTpaxeHue
3ByKa

51

Ypok-uccienoBanue "HaOmronenue
3aBUCHMOCTH  BBICOTBI  3ByKa  OT
JacTOTHI"

52

I'poMKOCTH 3Byka M BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypok-koHpepeHnus "YabTpa3Byk H
nHOPa3BYK B IPUPOJIE U TEXHUKE"

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

54

[ToaroroBka K KOHTPOJILHON paboTe 1O
TEME "3aKoHbI COXpaHCHHUS.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0




MexaHuueckue KoJjieOaHus U BOJIHBI"

KontponeHast  pabota 1o  Teme

55 "3akoHbI coxpaHeHUs. MexaHuueckue
KoJieOaHus U BOJIHBI"
56 DNEeKTPOMarHuTHOE roJie. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpok-koHpepeHus "[lkana
53 AIEKTPOMAarHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp30BaHne  3IIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOM CBSI3M"
Ypok-uccienoBanue "U3yuenne
. bubmuotexa [JOK
59 CBOWCTB DJIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
MTOMOIIIBI0 MOOMIIBHOTO TeledoHa
Pemrenne 3amau  Ha  ompexaeneHue
60 YaCTOTHl M JJIMHBI 3JIEKTPOMAarHUTHOMN
BOJIHBI
DNeKTpOMarHuTHasE MpPUpPOJA CBeETa.
N bu6mmoreka [JOK
61 Ckopocth cBeTa. BosiHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBETa
Uctounuku cBera. IlpsamonmHeitHoe
62 aCIpOCTPAHEHHUE CBETA. 3aTMEHUS Bubmmorexa LIOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpaXXeHHUsI CBeTa. 3epKaja.
bubnuoreka [JOK
63 Pemenne 3amad  Ha nIpUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue CBETA. 3aKoH bubnuoreka [IOK

IpEIOMIICHUS CBCTA

https://m.edsoo.ru/ff0b3aea




[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bubmuoreka [JOK

65 Hcnonb30BaHue MOJTHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3cSc
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
Jlaboparopuas padora "VcciaenoBanue

66 3aBUCHMOCTH  yrja  TIPeJIOMJICHUS
CBETOBOTO Jy4ya OT YIJila TajcHUs Ha
rpanuue "Bo3yx-cTexsio""

VYpoxk-koupepennus "HcnonpzoBaHue
67 MOJTHOTO  BHYTPEHHETO OTPaXEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
bubnuoreka [JOK
68 JIuu3el. OnTHYecKast Cuja JIMH3BI 1
https://m.edsoo.ru/ffOb3f2c
bu6moreka [IOK
69 [TocTpoenue n3o0paxeHuil B TMH3aX
P P https:/m.edsoo.ru/ff0b444a
JlabopaTopHas pabora "OmnpeneneHue
70 (hOKYCHOTO pacCTOSHUS U ONTUYECKOU Bubnmorexa [IOK
Y p . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIICH JTMH3BI

71 Ypok-koHbepeHIus "Onruueckue bubnunoreka [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bu6mmoreka [JOK

72 I'ma3 kak ontuyeckasi cuctema. 3peHue

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepeHIus "ledhexTsl
3penus. Kak coxpanutsb 3peHue"
Pasznoxxenue Oernoro cBeTa B CIEKT.

74 OnbIThI HeroToHa. Cnoxenue bubnunoreka [JOK
CIEKTpaJbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa

75 JlaGopatopHass pabGota "OmbITHl 10O bubnuoreka [IOK




pas3oKeHuto 0eoro cBeTa B CIEKTP U
BOCIIPUATHUIO OIBE€TA NPCAMETOB IIPpU UX

https://m.edsoo.ru/ff0cOe2a

HaOIOICHUT gyepes I[BETOBEIC
¢bmtbTpe!"
YpoK-npakTUKyM "BonHoBble
76 CBOICTBa cBeTa: qucnepcus,
uHTepdepeHus u nuppaxaus"”
77 Oneitel  Pesepdopna u mimanerapHas bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
HUcnyckanne # TMOrJOIIEHWE CBETa
79 aTOMOM. KBanThI. Jluneiiuareie bubmorexa OK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-nipakTHKyM "Habmonenue bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [IOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sjapa. Hyknonnas bubnunoreka [JOK
MOJEIb https://m.edsoo.ru/ffO0c18ac
23 PagunoakTuBHEIC MPEBpAILICHUS. bubnuoreka [JOK
N30TOTEI https://m.edsoo.ru/ff0clal4
34 Pemenue 3aza4 o TEME: bubmuoreka [JOK
"PagnoakTuBHbBIE NpeBpalieHus" https://m.edsoo.ru/ffOc1b4a
85 [lepuon nomypacnazna
VYpok-koHdepenius "PaanoakTuBHBIE
86 H?l.?IyquH:[p Il)a LrIIpI/IpOI[e,H MEIUIMHE, bubmiorexa LOK
" https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 SnepHeie peaKuuu. 3aKOHBI bubnunoreka [JOK




COXpPaHCHUA 3apaa0BOTO U MACCOBOI'O
YHUCCJI

https://m.edsoo.ru/ff0c1c58

DHeprusi CBsA3U aTOMHBIX sjep. CBsi3b

bubmmorexa [{OK

88
MAacChl ¥ DHEPruu https://m.edsoo.ru/ff0c1d7a

29 Pemienne 3amau mo teme "SnepHbie
peakuun"

90 Peakuyu cunTE3a W AeneHUs SAOEp. bubmmoreka [{OK
Wcrounuku sHeprun ConHua v 3BE311 https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHius "Anepuas

91 SHEPTETHKA. [evictBus
PaIMOAKTUBHBIX M3TYyYCHUN Ha JKUBBIC
OpraHu3mbIl"

[ToaroToBka K KOHTPOJILHOU padboTe 1o

9 TemMe  "DJIEKTpOMarHWTHOE  TIOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHbHIE BOJIHBL. https://m.edsoo.ru/ff0c223e
KBanToBsbIe siBIeHUS"

KontponpHass  pabota 1o  Teme
93 "D 1eKTpOMarHUTHOE noJie.
DNeKTpOMarHUTHBIC BOJIHBI.
KBanToBbIe siBIeHUS"
[ToBTOpEHME, 00001IEHKE.
bubnuoreka [JOK
94 JlaGoparopHble pabOTBl MO  Kypcy
" . " https://m.edsoo.ru/ff0c245a
B3anmoerictBue Ten
[ToBTOpenue, o6oOmenue. Pemenue
bubmuoreka [JOK
95 pacyeTHBIX U KaYECTBEHHBIX 3a/1ay 10
" " https://m.edsoo.ru/ff0c2572
TeMe ""TemnnoBble mpolecchl
96 [ToBTOpenue, o06o06meHue. Pemenue bubmmoreka [JOK

PACUCTHBIX U KAaUYCCTBCHHLIX 3a1aY I10

https://m.edsoo.ru/ff0c2a22




teme "KII/] TeruioBeIX ABUTaTenei"

[ToBTOpenue, o6oOmenue. Pemenune

bubmmoreka [{OK
97 pacyeTHBIX U KaYeCTBEHHBIX 3a/ad IO 1
" " https://m.edsoo.ru/ff0c2b30
teMe "KII/I anekTpoycTaHOBOK
[ToBTOpEHwUE, o0oOmieHue.
bubmmoreka [{OK
98 JlaboparopHble pabOTBI TIO KypCy 1 1
" " https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o6ob6menue. Pabora c
" bubnuorexa [JOK
99 TEKCTaMU 110 TEME 3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, obGobmenune. Paborta ¢
100 TekctamMu 1o TteMme '"Komebanus u 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, obGobOmenune. Paborta ¢
" bubmuorexa [JOK
101 TEKCTaMH II0  TeMe CBeTOBEBIC 1
" https://m.edsoo.ru/ff0c3044
SIBJICHHUS
[ToBTOpenune, obGobOmenune. Paborta ¢
102 TekctamMu 10 TeMe '"KBanToBas wu 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB IIO 102 7

I[TPOTPAMME




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O

OBLHIEI'O OBPA3OBAHUA

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJbTaTbl 0OCBOCHUA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA 110 ONHMCAHWIO HMX XAapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOIUX JaAHHOC (1)I/I3I/II-IGCKOG SABJICHUEC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKPY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKUE SIBIICHUS B MPUPO/IE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a7auy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECCKUX SIBJICHUI

1.4

ONHCHIBATh M3YYECHHbIE CBOWCTBA Tel U (PU3MYECKHE SIBICHUS,
UCHONb3ys (DUM3MYECKHE BEJIWYHMHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaTh (U3UYECKUH CMBICI HCIONb3YEMbIX BEJIMYHH, HUX
0003HaYeHHS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTH (GOPMYIIbL,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMUYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH  TIpauUKHd  HM3YyYEHHBIX  3aBUCUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)14314%01(1/16 ABJICHUA W ITPOLIECCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHC

1.6

OOBSCHATh (PU3UYECKUE SIBJICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
4yhcllie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4u B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3Yd 3aKOHBI U




(hopmMyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIOBUSL 3aJauyd  3alUCBIBATh KPAaTKOE YCJIOBHE, TOJCTAaBISTH
¢u3nveckrue BeTUUMHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHuA 3a1a4, OICHHUBATD

PEAUTUCTUIHOCTD TOTYYCHHOU (PU3UYECKON BEITMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(i)mnqecxnx METOOOB, B OIHKHCAaHHUU HCCIICAJOBAHUSA  BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHe  (TUIoTe3y),  paziuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI pe3yiIbTaT, HAXOAWUTH OIIMOKU B

X0J¢€ OIibITa, ACJIAaTh BBIBOJLI 11O €0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOACHUIO (PU3NYECKUX SBICHUU WIH
(¢u3uYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000py/I0BaHUs, 3aMMCBIBATh XOJI OTbITa U (YOPMYIHUPOBATh BHIBOIbI

1.10

BBITIOJIHATE TNpPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHUEM AaHAaJOrOBBIX U
M (pOBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs NPUOOPOB € y4ETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEIOBAaHUE 3aBUCHMOCTH OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSIMBIX H3MEPEHUH,
y4acTBOBaTh B ITUIAHHUPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHS, CIACAYS MPEIOKCHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYUH B BUJIC MPEAJIOKEHHBIX TAOIHI] U TPapUKOB, JIe]aTh BHIBOJIBI

I10 pE3yJIbTaTaM HMCCICI0OBAHHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHNH, CJICAYA
npez[nox(eHHoﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMCpeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJiIa TCXHHUKH 0e301IacCHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaATb MMPUHIUIIBI JEeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBKO HX OIIMCAaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBIICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTH HMHPOpPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCHOJIb30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juig  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpaliieHuu ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUS 3/10POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHMW M IIYTEM CPAaBHEHMS Pa3JIM4YHBIX HCTOYHUKOB
BBIJICNIATE MHGPOpPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH yueOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEepKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMamM KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHusi HHGOpMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb CcOOCTBEHHbBIE KpaTKUC MMHUCbMCHHEBIC U YCTHBIC COO6III€HI/I$I
Ha OCHOBE 2 — 3 WUCTOYHMKOB HHPOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCJEe MyOJIMYHO JIeNaTh KpaTkue COOOUICHHS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BaTh W3YYEHHBIA MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ PacpeacisiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUH C IIOCTABJICHHBIMUA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IIJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIad B  JCATCIBHOCTb TI'PYIINbI, BbICTPAHUBATH
KOMMYHUKATUBHOC BBaHMOHeﬁCTBHe, Y4YUTbIBAsA MHCHUC

OKpYKaromux

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIB30BAaTh NOHATHA

1.2

pas3iiniaTth ABJICHUSA IO OMNHUCAHWUIO HX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKAloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajjauyy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh W3YyYEHHBIE CBOICTBA TeN M (PU3MUECKUE SIBJICHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUH TPABHIBHO
TpPakTOBaThb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U EUHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMUYMHY C JAPYTUMU
BEIMYMHAMM,  CTPOUTh TIpapUKd  U3YYEHHBIX  3aBHUCHUMOCTEH

(hbMBUYECKUX BEIIMYNH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS W TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTMPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBSICHATH (PU3WUYECKUE TPOIECCHI M CBOMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3HM, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIb0 1 — 2 H3y4YEeHHBIX CBOWCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3daKOHa HUJIKM 3aKOHOMCPHOCTH

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/Ie BCJIIMYHUHBI: HA OCHOBC aHaJIM3a
YCJIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUEC, BBIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJayu, BBI6I/IpaTB 3aKOHbI H Q)OpMYHLI,
HCO6XOI[I/IMI>I€ IS eé peliCHusd, IIpPpOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HU3BCCTHBIMU

JaHHbIMH

1.8

paciIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3Ys OITMCAHUC UCCIICAOBAHUA, BBIACIISATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOpSAAKa

IMPOBEACHU UCCIICAOBAaHNA, ACIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUHA WU
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMYIUpOBaTh  IpPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBINIOJIHATh MPAMbBIE WM3MEPEHUs C MCIOJb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ YU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJIUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAaHUEM IIPSIMBIX HW3MEPEHUN:
IUTAHUPOBATh HCCJIEIOBAaHUE, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpeHus, Cleays IpeAJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUIl U rpauKoB,

ACJIaTb BBIBOABLI 11O PE3yjIbTaTaM HUCCICAOBaHMA

MPOBOJUTh  KOCBEHHbIE  HM3MEPEHHS]  (U3NYECKHX  BEJIUYUH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbBHYIO YCTaHOBKY,
cienyss TpPEeNIOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHoCcTH mpu paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(bu3uYecKrue 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX HGHGI’I C IOCICOOBATCIbHBIM W IapalICIIBHBIM
COCAUMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHBEIC 0003HaYEHHUST

QJICMCHTOB 3JICKTPHYCCKUX HCHCﬁ

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUYECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU Juia  oOecrieyeHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYCCKOTO IMTOBCACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH IMOUCK I/IH(I)OpMaI_II/II/I q)mnqecxoro COJCpKaHus B CCTU
I/IHTepHeT, Ha OCHOBE€ HUMEIOIIMNXCS 3HAHUHA H HYTéM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDb I/IH(I)OpMaI_II/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOI\/'I

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHui HAay4YHO-




MOMYJSIPHYIO JIUTEPaTypy (HU3UUECKOTO COICpkKaHHS, CIPABOYHEBIE
Marepuainbl, pecypcbl cetu  VHTEepHeTr; BiaaeTb OpuUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHuss WHMOPMAIUUA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKHUE YCTHBIE COOOIIECHHUS,
0000mas wHGOpPMANMIO W3 HECKOJIHKUX HCTOYHHKOB (PHU3UICCKOTO
COJIEp’KaHUsA, B TOM UHUCJIE IYOJMYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IPU ITOM
rPAMOTHO HCIIOJIB30BAaTh WM3YyYEHHBIM MOHATUHHBIN amnmapar Kypca

(hU3MKHN, COPOBOK/IaTh BBICTYIIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA 3aJa4aMH, CJIEIUTh 3a BBINOJIHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIECATEIBHOCTH TPYIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISSL  TOTOBHOCTh

paspeniath KOH()IUKTHI

9 KIIACC

Kox
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusl

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iindaTtb ABJCHHA 110 OIMHMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHUA B IIPUPOIL,
IIpyu 3TOM MEPCBOAUTH NPAKTUYCCKYIO 3a/Ja4y B y‘le6HYIO, BBIACIIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHN) (PU3NYECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (I)I/BI/I‘IGCKI/IG SABJICHHUA,
HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCJIMYHHBI, IIpU OIMCAHUU TIPAaBUIIBHO
TPAKTOBAThH (I)I/IBI/ILIGCKI/II\/’I CMBICJI HCIOJIb3YyEMbIX BCJIIMYHH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (I)OpMyJ'IBI,

CBSI3bIBAIOIIME JAaHHYIO (PU3MUYECKyl0 BEIMYMHY C JPYTUMHU




BEJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(bu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHBI, IIPU O3TOM JlaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPa)KCHUE

1.6

0OBSICHATH (PM3UYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O00OBSCHEHUE U3 2
— 3 JIOrMYecKUX IIaroB C MOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBa

(u3nyecKuXx sIBICHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacdy€THble 3ajaud (OMHMpAroLIUecs] Ha cUCTeMy u3 2 — 3
ypaBHEHUI), UCHONb3yd 3aKoHbl U (OPMYJIbI, CBS3bIBAIOIINE
(¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalIW3a YCIOBUSA 3aJauu
3alMChIBaTh KPaTKO€ YCIOBHUE, BBIABIATH HEAOCTAIONINE WU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIbI, HEOOXOANUMBIE
JUIA pelleHusi, MPOBOJUTH PAacu€Thl M OIEHHBATh PEATUCTHUHOCTD

MOJIy4€HHOTO 3HAYeHUs PU3NUECKON BETHMUHHBI

1.8

pacrio3HaBaTth NPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIH
(bU3NYECKUX METOJIOB, HCIOJIB3Ys ONMCAHWE HUCCIIEAO0BAaHMS, BBIACISTDH
poBepsieMOe  IMPEIONI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSAKA
NpPOBEJICHUS HCCIIEAOBAaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN 1 OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (bHSI/I‘leCKI/IX SIBIICHUN WU
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJI: CaMOCTOSTEIIHBHO CO6I/Ip8.TB YCTaHOBKY U3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIKMCBIBATh XOJ OIIbITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IPH HEOOXOAWMOCTH CEPUI0 MPSIMBIX HM3MEPEHU,
OTIpeneNsisi CpeqHee 3HAaueHHe H3MepsieMoi BenuuuHbl ((PoKycHOE
paccTosiHHe coOuparomiei JHH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO Mpudopa)

1.11

IPOBOJUTH HCCIEIOBaHUE 3aBHUCUMOCTEH (M3NYECKUX BEIMYUH C
UCIIOJIb30BAHUEM IIPSAMBIX HW3MEPEHUN: IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yJabTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3YyJIbTaTaM UCCIICAOBAaHUA

1.12

NPOBOJUTH  KOCBEHHBIE  W3MEpPeHHS  (U3NYECKUX  BEIHYUH:
IJIAaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY
U BBINOJHATE W3MEPEHHMs, Clenys IPEUIOKEHHON HWHCTPYKLHH,
BBIYMCIIITh 3HAYEHUE BEJIIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOnroAaTh IpaBWia TEXHUKM Oe3omacHocTh mpu  pabore cC

71a00pPaTOPHBIM 000PYOBaHUEM

1.14

pa3nuyuaTh OCHOBHBIC MPHU3HAKU HM3YyUYEHHBIX (PU3MUECKUX MOJIEICH:
MarepuaiabHas TOYKa, abCOIIOTHO TBEPJOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUIAHETapHAas MOJENbh aToMa, HYKJIOHHAas

MOJECJIb aTOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMCAHUSA, HCHOJb3Ys
3HaHMSI O CBOMcTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznyeckrne 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPH PELICHUH Y4eOHO-IPAKTHUECKUX
3a/1a4, ONTHUYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie 1 coouparorieit TuH3e

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juia  oOecrieueHusi 0Oe30macHOCTM Tpu  oOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.18

OCYILIECTBISATh MOUCK UH(POPMAIUHU (PU3MUECKOTO COACPKAHUS B CETU
WNurtepuer, camocrosiTenbHO (OPMyIupys TMOUCKOBBIM  3ampoc,
HAaXOAWTb TIYTH  OMNpPENEJCHHUs  JIOCTOBEPHOCTH  MOJYYEHHOU
uH(GOpPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHWM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHUM Y4eOHBIX 3aJaHUNH  HAy4YHO-
HOMYJSPHYIO JIUTEpaTypy (GHU3UYECKOTO COJEp)KaHus, CIpPaBOYHbIE
Marepuanbl, pecypchl cetu VHTepHeT; BnajeTe NpuémMamu

KOHCIICKTUPOBAHUSA TCKCTA, Hp606p3.30BaHI/I}I I/IH(i)OpMaI_[I/II/I U3 OJHOU




3HAKOBOM CHUCTEMBI B JAPYT'yIO

1.20

co37aBaTh COOCTBEHHBIC IMCHMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PHU3NIECCKOTO
COJICpKaHUS, MYOJUIHO TPEICTABISATh PE3yIbTAThl MPOCKTHOW WIIH
UCCIICJIOBATENICKOM  JCATENBbHOCTH, TPU  OTOM  TI'PAMOTHO
MCIIO0JIb30BAaTh U3YUEHHBIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeiia
(UMK M COMPOBOXKJIATh BBICTYIUICHHE MPE3CHTANHCH ¢ y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACIPENEATh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINIOJHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(PIUKTHI




MHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC

Kox
pasjaeia

Koa yaemenTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®usnka — Hayka O Ipupoje. JSIBIEHHS TPUPOIBI.
®usnyeckue  SBICHUSA:  MEXaHMYECKHE,  TEIUIOBBIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

duznyeckue BeIUUUHBL. M3MepeHne pu3nyeckux BeITUUMH.
Ouznyeckue  npubopsl.  IlorpemHocTs  M3MepeHHI.

MexayHapoaHas CUCTEMA €IUHUIL

1.3

EcTecTBeHHOHayuHBIi METOJ] TIO3HAHUWA: HAOIIOJCHUE,
MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMKEHHE THUIIOTE3,
OKCIIEPUMEHT TI0  TPOBEpKE THUMOTE3, OOBSICHECHHE

HAOJIFOIAEMOT'0O SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

N3MepeHne pacCTosTHUM.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MalbIX TE.

W3mepenue Ttemmeparypbl OpU TOMOIIHU SKUIKOCTHOTO

TEPMOMCTpPA U AaTYHKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/IC BCIICCTBA: aTOMbI U MOJICKYJIbI, UX PA3MCPBHI.

OHBITLI, JOKa3bIBAOMKUE JTUCKPETHOC CTPOCHUC BCIICCTBA

2.2

I[BI/I)KGHI/IG qacTull BCIICCTBA. CBs3b CKOPOCTHU IOBUKCHUA

HacCTHuIg C TeMnepaTypoﬁ. BpOYHOBCKOC JABHIXXCHHC,

mddy3us

2.3

BzauMopelictTBue dYacTull BeIIECTBa: MNPpUTIKCHUE U

OTTAJIKUBAHHC

24

Ar perarubi€ COCTOSIHHMA  BCHICCTBA: CTPOCHHUC Ta30B,




KUAKOCTEHW M TBEPABIX  (KPUCTALIMYECKHX)  Tell.
B3anmocBsS3b MeEXKy CBOWMCTBAMHM BELIECTB B Pa3HbIX

arpCraTHblX COCTOSAHUAX W HUX ATOMHO-MOJICKYJIAPHBIM

CTpPOCHHEM
2.5 OCco0EHHOCTH arperaTHbIX COCTOSTHUM BO/IBI

[IpakTnueckue pabOThI:

Ounenka  jguameTpa aromMa  METOAOM  psaoB (¢
06 UCIO0JIb30BaHueM (oTtorpaduit).

OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHHMS Ta30B.
OnpIThl 0 OOHAPY)KEHUIO JEUCTBUS CHJI MOJIEKYJISIPHOTO

IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBIDKCHHUE
32 Ckopocte. CpenHsAst CKOPOCTb TP HEPABHOMEPHOM
' IBIKeHUH. Pacuér myTu U BpeMEeHH BYKCHHS
SlBnenune wHepuuu. 3aKoH MHEpUUU. B3anmoneicTBue Ten
3.3 KaK MpUYMHA U3MEHEHHUsI CKOPOCTU ABWXKEHHS Tel. Macca
KaK Mepa UHEPTHOCTH Tesa
34 [InotHOCTH BemecTBa. CBSA3b IUIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B €IUHUIE 00bEMA BeLIECTBA
3.5 Cuita KaKk XapakTepUCTUKA B3aUMOICHCTBUS TeJ
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cumibl ¢
' MIOMOILbIO JUHAMOMETpPA
37 SIBnenue TAroreHuss u cwia TsxecTd. Cuna TSHKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocts
38 Cuna TpeHus. TpeHue CKOJNBXEHHS U TPEHUE MOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 CnoxeHue CuJ, HampaBiI€HHBIX MO OJHOW MNPSIMOM.
. PaBHOzelicTBYIOIIAs CHIT
[IpakTudeckue pabOTHI:
310 Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBMKEHUS (IIIapuKa

B KHUJIKOCTHU, MOJCIIN JJICKTPUUICCKOT'O aBTOMOOWJIS M TakK

nanee). OmnpeneneHue cpeaHEd CKOPOCTH CKOJIbKEHUS




Opycka WM IIapuKa [0 HAKJIOHHOW  IUIOCKOCTH.
Onpenenenve IIOTHOCTH  TBEpAoro Tena.  OnbITI,
JEMOHCTPHUPYIOIINE 3aBUCHUMOCTD pacTsiKeHuUs
(medopmarnuu) IPY>KUHBI OT MPUIOKEHHON CHITBL. OTBITHI,
JEMOHCTPHUPYIOILKE 3aBUCUMOCTh CHUJIBI TpEeHUs
CKOJIbKEHHUSI OT Beca Tejla M XapaKTepa CONpPHUKACAIOIINXCS

IIOBEPXHOCTEN

dusnyeckne SBICHUS B mnmpupoaec: MpuMEpbl ABMIKCHHA C

3.11 Pa3IMYHBIMA CKOPOCTSIMHM B JKMBOM M HEXKHMBOM IPHUPOJE,
JICMCTBUE CWJIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEM 1 TA30OB
1 Hasnenune tBEpmoro Tema. CrocoObl yMEHBIIEHUS U
' YBEITMYCHHUS TaBJICHUS
4o JlaBierne ra3a. 3aBHCHMOCTH JaBJICHUS Taza OT 00BEMA,
' TEMITepaTypPhI
43 [lepenaua naBieHuss TBEPABIMU TEJIAMH, XUIKOCTIMU H
' razamu. 3akoH [lackans. [THeBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJCHHMS]  JKHJAKOCTH  OT  TJIyOHHBI.
4.4 I'mapocratudeckuii mapamokc. CooOmiaroniuecs COCY/bl.
['mppaBnnyeckue MEXaHU3MBbI
Atmochepa 3emm u armocdepHoe maBneHue. [IpuduHbI
15 CYIIECTBOBAHUS BO3AYIMIHONW 000y0uku 3emiu. OmnbIT
' Toppuuennu. 3aBHCUMOCTh aTMOC(EpPHOro MAaBiICHHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue artmocdepHoro naBnenus. I[lpuGoper s
' U3MepeHus: aTMOC(HEPHOTo JaBJICHUS
47 JeiicTBUE )XKMAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJO.
' BrrTankuBaromias (apxuMenoBa) cuina. 3aKoH Apxumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue
[IpakTudeckue pabOTHI:
49 HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa

nor pYX(CHHOﬁ B JXHUIAKOCTb YaCTU TCa. OHpCI{CHeHI/IC

BBITAJIKUBAIOIIEH  CHIIBI, JNENCTBYIOIIEN Ha  TEJo,




IOTPY’KEHHOE B JKMIKOCTb. IIpoBepka He3aBUCHMOCTH
BBITAJIKUBAIOLIECA CHJIBI, JEHUCTBYIOIIEH HAa TEJIO B
KUAKOCTH, OT Macchl Tena. ONbIThl, JIEMOHCTPUPYIOIIHE
3aBUCHMOCTb BBITAIKUBAIOIIECH CUJIBI, JACUCTBYIOIIEW Ha
TEJNO B JKUJIKOCTH, OT 00BbEMA MOrPYKEHHON B KUAKOCTH
YacTH Tela M OT INIOTHOCTH KHUIKOCTH. KoHCTpynpoBanue
apeoMeTpa UM KOHCTPYUPOBAHUE JIOJIKH U OIIpeieNIeHne €€

Irpy30I10AbEMHOCTH

4.10

duznyeckue SBIEHUS B NMPHUPOJE: BIUSHHE aTMOCPEPHOTO

JTaBJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE pbi0

4.11

Texnuueckne  ycTpolcTBa:  COOOIIANOIIUECS  COCYIBL,
YCTPOMCTBO  BOJOINPOBOJA, THMIAPABIMYECKUIl  IIpecc,
MaHOMETp, OapomeTp, BbICOTOMEp, MOPUIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTDB, DHEPT' A

5.1 Mexanudeckas pabora
5.2 MexaHnyeckasi MOIIHOCTb
53 [TpocTeie MeXaHU3MBI: pbIYar, 6J0K, HAKJIOHHAs II0CKOCTb.
' [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3onoToe mpaBmiio» MexaHuku. KosdduuueHt nomaeznoro
5.5 JneicTBUsT MexaHuU3MOB. IIpocThle MeXaHuU3MBbI B OBITY U
TEXHUKE
5.6 [ToTeHmanbHas HEPryuu TeJla, MOJHATOr0 HaJ 3eMIIEi
5.7 Kunernueckas sneprus
sg [Tonnass MexaHWueckas OSHEpPrus. 3aKOH HU3MEHEHUs U
' COXPaHEHUS MEXaHHUUECKON IHEPTHU
[IpakTueckue pabOTHI:
Omnpenenenre pabOThl CUIIBI TPEHUS TPU PAaBHOMEPHOM
50 JBWKEHUM Tela MO TOPU3OHTAIBHOM TOBEPXHOCTH.
. UccnenoBanue ycinoBuid paBHOBecus peluara. M3mepenue
KITZT naknoHHo¥l  muockoctu.  M3ydenwme  3akoHa
COXpaHEHUs MEXaHUYECKON SHEPTHU
5.10 ®u3nyuecKkue SBIECHUS B IPUPOJIE: PhIUArd B TEJle YeJIOBEKa




TexHuueckue  yCTpOWCTBA:  pblyar, IOABWKHBIA U

5.11 HETOJIBYKHBINM OJIOKHM, HAKIOHHAs IUIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTBI COAEPKAHUS
pasjaena 3JieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS  MOJEKYJISPHO-KHHETHYECKOM
61 TEOpPUHU CTPOEHHUs BemiecTBa. Macca W pasMepbl MOJIEKYI.
' OnbITEI,  MOATBEP)KJAIOIINE  OCHOBHBIC  IOJIOKEHUS
MOJIEKYJIIPHOKHHETHIECKON TEOPUHU
62 Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSTHUI
' BemiecTBa. Kpucramnmieckue u amopgHbie Tena
63 OObsicHEHNE CBOMCTB Ta30B, KUJIKOCTEH W TBEPIBIX TEJ Ha
' OCHOBE TMOJIO)KEHUI MOJIEKYIIPHOKMHETUYECKON TEOPUHU
6.4 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS
6.5 TennoBoe pacIMpeHne U C)KaTHe
6 66 Temneparypa. CBs3p  TemmepaTypbl CO  CKOPOCTBIO
' TEIUIOBOTO JABM)KEHHUS YaCTHUII
67 Buyrpennss sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEH
' SHEPruu: TeIuonepeaaya U COBepIIeHne paboThl
63 Bunel Temnonepenauu: TEIUIONPOBOJHOCTb, KOHBEKIIHS,
' U3ITy4YeHHE
6.9 KonuuectBo TemnoTel. Y aenbHas TEI0EMKOCTh BEIleCTBa
TermooOMeH ¥ TEMJIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne M OTBepAEBaHUWE KPUCTAIUIMYECKUX BEIIECTB.
. VY nenbHas TEMIO0TA MIaBIECHUA
612 [Tapoo6OpazoBanue u koHaeHcanus. Vcnapenue. Kunenwue.

Y enbHas TCIIJIOTA Hap006p330BaHI/I${. 3aBUCHMOCTD




TCMIICPATYpPbl KUIICHUA OT aTMOC(l)CpHOI‘O JaBJICHHUA

6.13

BuaxxHoCTh BO311yXa

6.14

3Hepr1/151 TOILJIMBA. VI[CJIBHEUI TCIJIOTA CropaHusa

6.15

[punnmns! padoTtsr TeroBsix apurateneit KI1J] temmoBoro
asurarens. TelutoBple IBUraTead M 3alllMTa OKPYKarolleu

cpeibl

6.16

3aKOH COXpaHEHMsI U MPEBpAIlCHUS SHEPIrUu B TEIUIOBBIX

npoiieccax

6.17

[IpakTnueckue pabOThI:

OnpIThl 10 OOHAPYKEHUIO JEUCTBUSA CHJI MOJEKYJISIPHOIO
IPUTSKEHUS.

OnpITHl MO BhIpAIIMBAaHUIO KPUCTAJUIOB MOBAapEHHOM COJH
WJIM caxapa.

OnpITHl MO HAOMIOJEHHUIO TEIJIOBOTO PACHIMPEHHUsS Ta30B,
KUAKOCTEN U TBEPBIX TEII.

Omnpenenenne AaBIeHUs BO3yXa B OaNIOHE MINPHLIA.
OnbITel, JEMOHCTPHUPYIOLIME 3aBUCHUMOCTb  JIABJICHUS
BO3/yXa OT ero 00béMa U HarpeBaHus WU OXJIAKICHHUS.
[IpoBepka TrHUINOTE3bl JUHEHHOW 3aBUCUMOCTH JUITMHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPUUYECKOH TpyOKe OT
TeMIIepaTyphbl.

HaGntonenne wu3MeHeHMs BHYTpPEHHEH SHepruu Tena B
pe3yibTare Teronepesadyd U paboThl BHEIIHUX CHIL.
HccnenoBanue sBiaeHus TemjaooOMeHa NpU CMEIIMBAHUU
XOJIOJJHOM U ropsiueil BObl.

OmnpezeneHrue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM
opu  TemaooOMeHe ¢ HarpeTbiM  METaJUIMYECKUM
LWJIMHIPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BELLIECTBA.
Hccnenosanue npoiiecca ncnapeHusl.

Onpenenenrne OTHOCUTENIBHOM BJIAKHOCTH BO3yXa.

OnpeneneHI/Ie YZLCHLHOﬁ TCIJIOTHI IIJIABJICHUA JIbJaA.

6.18

duznyeckue SABJICHUA B npupoac: MOBCPXHOCTHOC




HaTsAXCHUC u KalnuJIJIAPHBIC ABJICHUSA B mnpuponae,
KpPUCTaJUIBI B Tpupoze, uanydenue CoiHIA, 3amep3aHue
BOJIOEMOB, MOPCKHE OpH3bI, 00pa30BaHUE POCHI, TYMaHa,

WHes, CHera.

6.19

TexHudeckue  yCTpOMCTBA: KaluJuIspsl,  IIPUMEPBI
UCIIOJIb30BAHNS KPUCTAJUIOB, JKUAKOCTHBIM TEPMOMETD,
JATYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHA, JBHUraTeNb

BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tein. J[Ba poja 3JeKTpUUYECKUX 3apsI0B
B3aumogeiictBue  3apsokeHHbIX  Ten.  3akoH — Kynona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJICMCTBUS 3apsHKEHHBIX TET OT
BEJIMYMHBI 3aPSI0B U PACCTOSTHUS MKy TEJIaMH )
OnekTpuyeckoe mnoJie. Hanpspk€HHOCTH  3IEKTPUYECKOTO
7.3 nosst. [IpuHIUIT CyNeprno3uiuK ANEKTPUIECKUX Mol (Ha
KaueCTBEHHOM YPOBHE)
Hocutenn  snexkrpuueckux  3apsgoB.  DJEMEHTapHBII
7.4 anekTpuueckuid 3apsa. Crpoenue aroma. [IpoBOIHUKH H
TDIIEKTPUKU
7.5 3aKOH COXpaHEeHHMsI IJIEKTPUUECKOTO 3apsiia
6 DIIEKTPUYECKUI TOK. YcnoBust CYILIECTBOBAHUS
' ANEKTPUYECKOT0 TOKa. VICTOUHMKH MOCTOSTHHOTO TOKA
e JIecTBUS DIEKTPUUECKOTO TOKa (TEIIOBOE, XUMHUYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B JKUIKOCTSIX U Tazax
- Onekrpuueckas 1enb. Cuna  ToKa.  DJIEKTPUUYECKOE
' HalpsiKEHUe
9 ConpoTuBieHUE TPOBOJHUKA. YIEIBHOE COMPOTUBIIEHUE
. BELIECTBA
7.10 3akoH OMa I yyacTKa Lenu
_ [locnenoBarenpHOE M MApajUIEIbHOE  COEAMHEHHUE

IMPOBOAHUKOB




PaboTa 1 MOIIHOCTH ANIEKTPUUYECKOTO TOKA. 3akoH JIxoyis

7.12
— Jlenna
113 DNEeKTpUUYeCKue I1eNu U TOTPEOUTENH DIEKTPHUECKON
' sHepruu B ObITy. KOopoTkoe 3aMbIKaHuEe
[ToctostHHble MarHuThl. B3auMoIelcTBHE MOCTOSTHHBIX
7.14
MarHuTOB
MarnuTtHoe noje. MarautHoe 1mosie 3eMJId U €ro 3HaueHue
7.15
IUTS )KA3HU Ha 3eMiie
716 OneiT Opcrena. MarHuTHOE TOJIE AJIEKTPUYECKOrO TOKA.
' [IpuMenenue >MeKTPOMarHuTOB B TEXHUKE
JlelicTBM€ MArHMTHOTO TOJISI HAa MPOBOJHUK C TOKOM.
17 DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. lcnonb3oBaHue
' JJIEKTPOJIBUTATENEe B TEXHHYECKHX YCTpPOMCTBaX M Ha
TPaHCIOPTE
218 Omnertel @apajnes. SIBaeHue MEKTPOMArHUTHOM WMHIYKIUH.
' [TpaBuio Jlenna
OnekrporeHeparop. CrocoObl MONYYSHHUS SICKTPUICCKOM
7.19 SHEPIUH. DIEeKTPOCTaHIIUU Ha BO300HOBJISIEMBIX
MCTOYHHMKAX SHEPTUH
[TpakTrueckue pabOTHI:
OnpITHI 110 HAOTIOJCHUIO AJEKTPU3ALMU Tell UHAYKIHEH U
IIPU CONPUKOCHOBEHHH.
UccnenoBanue nEWCTBUS  DIEKTPUYECKOIO  TOJISI  Ha
IIPOBOJIHUKH U TUAJIEKTPUKH.
COopka u mpoBepka pabOTHl ANEKTPUUYECKON  Lenu
MOCTOSIHHOTO TOKA.
7.20

W3mepeHue v peryaupoBaHue CHITbI TOKA.

W3mepeHue u peryupoBaHue HAPsHKCHUS.

HccnenoBanue 3aBHCHMOCTH CHJIBI TOKa, MIYIIETO dYepe3
PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA U HANPSDKEHUS HA
pe3ucTope.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTD AJIEKTPUIECKOTO

CONIPOTHUBJICHUA TIMPOBOJHUKA OT C€ro [JIWHBI, ILJIOIIAaAN




MOMEPEYHOT0 CEYEHUs U MaTepHaa.
[IpoBepka mpaBuia  CIOXKEHHS  HANpSOHKEHUH  MpH
IIOCJICZIOBATEIbHOM ~ COEAMUHEHMHM  JIByX  PE3HCTOPOB.
[IpoBepka mpaBusia Juisi CHJIBI TOKa MPH MHapajijIeIbHOM
COEIMHEHUU PE3UCTOPOB. Onpenenenue padoThl
JNIEKTPUYECKOTO  TOKAa, HAYIIEr0  4Yepe3  Pe3UucTop.
Omnpenenenue MOIIIHOCTH ANEKTPUIECKOTO TOKa,
BBIJIETIIEMON Ha pe3ucTtope. MccnenoBaHue 3aBHCUMOCTH
CHJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HANpsDKeHHs Ha
Heil. Ompenenenue KIIJI wnarpeBatens. WccrnemoBanue
MarHMTHOTO B3aMMOJIEUCTBHUSI TIOCTOSIHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB TIPH MX
o0bemMHeHUH W pasaeneHuu. VcciaemoBanwe eHCTBHS
AJIEKTPUYECKOTO TOKA HAa MAarHUTHYIO CTpeiKy. OTBITHI,
JEMOHCTPHUPYIOIIUE 3aBUCHMOCTh CHJIBI B3aUMOJCHCTBUS
KATYIIKHA C TOKOM M MarHuTa OT CHJIbl TOKA U HalpaBJICHUS
TOKA B Karylike. M3ydenue neicTBUS MarHUTHOTO IOJISI HAa
IPOBOJHUK C TOKOM. KOHCTpyupoBaHMEe U U3ydeHHUE
paboThI 3JIEKTPOJIBUTATEISI. N3zmepenne KITZ
3JIEKTPOIBUTATEIBLHOMN YCTaHOBKH. OnbITh 1o
UCCJIEIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOM WHAYKLIMHU:
UCCJIEIOBAHUE W3MEHEHUM 3HAYeHUS] U HaANpaBIICHHS

HHAYKIIHOHHOI'O TOKa

7.21

duznyeckue SBICHUS B MPHUPOJE: IEKTPUUECKUE SBIICHUS
B armocdepe, DIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHoe Tmoje 3emin, JApeid  MONI0CcOB,  PoOIb

MAar"guMTHOTO ITIOJIA AJ1d )KM3HH Ha 3CMJ'IC, [MOJIAPHOC CUSAHUC

7.22

Texnudyeckne yCTpOMCTBA: DIEKTPOCKOM, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CUYETYMK OIIEKTPUUYECKOW SHEPruw,
ANEKTPOOCBETUTETIHHBIC puoopHI, HarpeBaTeNbHbIe
ANEKTPOTPUOOPHI (mpumepst), ANEKTPUUECKHE
NPEIOXPAHUTENN,  DIEKTPOMArHUT,  DIIEKTPOJBUTATEIH

IMMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOTO TOKA




9 KIIACC

Ko Kon snementa [IpoBepsieMble 3JIEMEHTHI COEpKaHUS
pasznena
MEXAHUYECKHUE SBJIEHUA
81 Mexanudeckoe nBmxkeHue. MarepuanbpHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTENLHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE IPSIMOTIMHENHOE IBHYKEHUE
HepaBHomepHoe mnpsMmonmHeitHoe naBuxeHue. CpenHsas u
8.4 MTHOBEHHAas CKOPOCTb Tela IPU  HEPABHOMEPHOM
JBIKEHUH
8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKECHUE
8.6 CBoOoguoe magenne. OnerTe! I anuies
PaBHOMEpHOE [BHKEHHE 10 OKpYKHOCTH. Ilepmon wu
8.7 gacToTa oOpamieHus. JIluHeliHas u yrjaoBas CKOPOCTH.
LleHTpOoCTpEMHUTENIBHOE YCKOPEHUE
8.8 ITepBbiii 3akoH HproTOHA
8 8.9 Bropoii 3akon HeroToHa
8.10 Tpetnii 3akoH HeroToHa
8.11 [IpuHIIMI CyNEepHO3UIINU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHMs: cuja TPEHHS CKOJIBKEHUsS, Chjla TPEHUs
' MOKOS1, APYTU€ BUIbI TPEHUS
%14 Cuiia TSHKECTH M 3aKOH BCEMUPHOTO TSATOTEHUA. Y CKOPEHHE
' CBOOOHOTO MaJACHUS
%15 JBuwxenne mianer Bokpyr CosHua. [lepBas xkocmuueckas
' ckopocTh. HeBeCOMOCTB 1 neperpy3ku
816 PaBHOBecue MarepuanbHON TOUKHU. AOCONIOTHO TBEPIOE
' TeIno
817 PaBHOBecHe TBEpHOro Tena € 3aKPEIUIEHHOM  OCBIO
. BpanieHusi. MomeHT cuiibl. LleHTp TskecTu
8.18 Nmnynsc Tena. U3mMeneHne uMiynbca. MIMnyinbsce cumsl




8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

PeakTuBHOE NBMKEHUE

8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun Tsoxectu, ynpyroctu, TpeHus. CBsi3b SHEPIUU U

paboTsl

8.23

HOTGHHI/IaJII)Haﬂ OHEPIrusi TCI1a, noaAHATOIO Hazg

MOBEPXHOCTHIO 3eMJIH

8.24

[ToTeHnmanpHass SHEPTUs CKATON NPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHH

8.27

[IpakTueckue pabOTHI:

Ornpenenenne cpeaHell CKOPOCTH CKOJIBKEHHUST OpycKa Win
JIBIDKCHMSI ~ IapWKa MO  HAKJIOHHOM  TUIOCKOCTH.
Onpenenenrne YCKOpEHHUs Tella MPH PaBHOYCKOPEHHOM
JIBM>KEHWH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU MpU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HavyallbHOM CKOPOCTH MYTH OTHOCSTCS Kak
P HEUETHBIX YHUCEN, TO COOTBETCTBYIOIIHNE MPOMEKYTKH
BPEMEHH OJJMTHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CUJIBI TPEHUSI CKOJIBKEHUS OT
CHJIBI HOPMAJILHOTO JABJICHUS. OnpeneneHue
kodddunueHTa  TpeHus  CcKolbxkeHHs.  OnpenencHue
KECTKOCTH MPYXHUHBL. OmpeneneHne paboThl CUJIbI TPEHUS
Opy PaBHOMEPHOM [BW)KEHHM Tella MO TOPU30HTAIbHON
noBepxHocTu. Onpenenenne padoThl CHIIbI YIPYTOCTH MpU
noaséMe Trpy3a C UCIHOJb30BAHUEM HEMOJBIKHOTO U

[IOJIBMYKHOTO OJIOKOB

8.28

dusznyeckue SBJICHUSI B npupoac: MNpUIIMBBI U OTJIUBBLI,
JABMOKCHHUEC IIJIAHCT ConHeyHoOMI CUCTCMbI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPraHu3MOB

8.29

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, JaTYUKH

IMOJIOKCHHA, PACCTOAHNA U YCKOPCHU A, PAKCTLI




MEXAHUWYECKUE KOJIEBAHWA 11 BOJIHBI

KoneGarenpnoe nBuxenne. OCHOBHBIE XapaKTEPHUCTUKU

> KoJIe0aHUi: TIepro/I, YacTOTa, aMILIUTY/1a
5 MareMaTtnueckuii U NpyKUHHBIA MasTHUKU. [IpeBpamenue
' SHEPTHU MPU KOJICOATEIIEHOM BIKEHUH
93 3aryxaromue KoneOaHus. BbIHYXIEHHbIE KOJIEOaHMUS.
' Pe3onanc
Mexanudeckue BOJIHBL. (CBOWCTBA MEXaHHMYECKUX BOJIH.
04 [IpononbHble W mOMNEpeuHble BOJHBL J[nMHa BOJHBI U
' CKOpOCThb €€ pacrpocTpaHeHHs. MeXaHHYeCKrue BOJHBI B
TBEPAOM TeJIe, CEICMUYECKUE BOJTHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 Nudpa3Byk u yabTpa3Byk
[IpakTnueckue pabOTHI:
9 Onpenenenue YaCTOTEI Hu rnepuojia KoJIeOaHUM
MaTE€MaTHYECKOTO MasiTHUKA.
Ornpeenenne 9acToThl U Mepruoaa KojaeOaHuii mpy>KHHHOTO
MasTHHKA
97 HUccaenosanue 3aBHCUMOCTH rnepuojia KoJIeOaHuM
' NOJBEIIEHHOT0 K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne  3aBUCMMOCTH  Iepuojia  KoseOaHUi
INPYKUHHOTO MasTHUKa OT Maccel rpy3a. lIposepka
HE3aBHCUMOCTH IepHoja KoieOaHuil rpys3a, Mo IBEIIEHHOTO
K HUTH, OT MAacChl TIpy3a M KECTKOCTU HPYKHUHBI.
N3mepenue yckopeHusi cBOOOIHOTO MaeHUS
®dusnueckue SBIEHUS B MPUPOJE: BOCHPUITHE 3BYKOB
9.8 JKUBOTHBIMH,  3€MJICTPSICEHUE, CEUCMUYECKUE  BOJHBI,
LlYHaMH, 3XO
99 TexHudyeckue  yCTpOHCTBA:  3XOJOT,  HCIHOJb30BAaHUE
. yIbTpa3ByKa B OBITY U TEXHUKE
OJIEKTPOMATI'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
10 ™ DJEKTPOMAarHUTHOE TM0J€. DJIEKTPOMAarHUTHBIE BOJIHBIL.
. CBoIICTBA AJIEKTPOMArHUTHBIX BOJH
10.2 [IIxaJia 371€KTPOMarHUTHBIX BOJIH




10.3 DnekTpoMarHuTHas npupoaa cBera. CKOpoCTb CBeTa.
' BonnaoBbIe cBOMiCTBa CBETa
[IpakTudeckue pabOTHI:
10.4 H3ydyeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOUIBIO
MOOHITEHOTO TenedoHa
®dusnyeckue SBICHHS B  MPUPOJE: OHOJOTHYECKOE
10.5 neiicTBue BUJIUMOTO, YABTPApHOIETOBOTO u
PEHTTE€HOBCKOTO U3JIy4CHUI
10.6 Texanueckue YCTpOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOU CBSI3U
CBETOBBIE SBJIEHUS
11.1 JlydeBas mozensb cBera. ICTOUHMKH cBeTa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 Otpaxenne cBera. [lmockoe 3epkano. 3aKOH OTpaKeHUS
' cBeTa
114 [Ipenomnenne cBera. 3akoH mpenomieHusa cBera. [lomHoe
' BHYTPEHHEE OTPAKECHHUE CBETA
11.5 Jlunza. Xon stydeii B TuH3E
116 Onrtuueckas cucrema (oroammapara, MHUKPOCKONAa |
' TEJIeCcKona
117 ['ma3 kak onTtuyeckas cucrema. biIM30pyKOoCTh U
11 ' JAJTbHO30PKOCTh
1.8 Paznoxxenne Oemoro cera B cnekTp. OmbiTel HbrloTOHA.
' CrioxeHue CeKTpalibHbIX LIBETOB. [(ucnepcus cBeta
[IpakTuueckue paboOTHI:
HccnenoBanue 3aBUCHUMOCTH YIJIa OTPAXKEHUSI CBETOBOTO
Jy4a OT yrIJia ajJeHusl.
N3ydyeHne XxapakTepuCTHK HW300pa)KeHUs IMpeaMmeTa B
MJIOCKOM 3€pKaje.
11.9
HccnenoBanue 3aBUCUMOCTH yIJia MPEIOMIIEHHS CBETOBOTO
Jy4a OT YIJia MaJieHusl Ha TPaHUIIE «BO3AYX — CTEKIIO».
[Tonyyenne wu300paXkeHU C MOMOIIBIO coOHparomien
JINH3EL
Omnpenenenre (HOKyCHOTO PACCTOSIHUS U ONTUYECKOU CHIIBI




coOuparonieii JTUH3BL
OMBITHI 10 PA3JI0KEHUIO OEJIOr0 CBETA B CHEKT.
OnpIThl 10 BOCHPUATUIO IIBETA NPEIMETOB MpU HX

HaOJIIOIEHUH Yepe3 IIBETOBbIC (DHUITBTPHI

duszndeckue SBICHUSI B npupoac: 3aTMCHUA COHHIIa n

11.10 JlyHbl, 1IBETA TEJ, ONTHYCCKHUE sSIBIICHUS B aTMocdepe (1BeT
HeOa, pedpakius, paayra, MUPaK)
Rt TexHuyeckue ycTpoiicTBa: OYKH, MEpUCKOI, (hoToammapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBBGIE SABJIEHUA
121 Onbitel  Pesepdopna u  1utaHerapHas Mojenb aToMa.
' Monens aroma bopa
129 Ucnyckanne u mnoriomeHue cBera aroMoM. KBaHTBHI
' JInnenyaThle CIIEKTPHI
12.3 PagnoaxktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
124 Crpoenune aromHoro snapa. HykiioHHass Mozeinb aTOMHOTO
' sanapa. M3oTonsl
125 PagnoaktuBHbie mipeBpamenus. Ilepuon mosypacnana
' ATOMHBIX SIJEP
126 SlnepHbie peakuuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO M
' MacCOBOT'0 YUCEI
12 12.7 DHeprus CBsI3U aTOMHBIX sAziep. CBA3b MACChl U DHEPTUU
2.8 Peakuun cuntesa u genenHus saep. McToyHMKM sHEpruu
' ConHua u 386311
129 SlnepHas  »HepreTuka. JleiicTBue  paauOaKTUBHBIX
' M3JIyY€HHI Ha )KUBBIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
Habmionenne  COjiomHbIX M JIMHEWYATBIX  CHEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TPEKOB: M3MEPEHHME SHEPTMU YacCTHIBI IO
TOPMO3HOMY NyTH (110 poTOrpadusm).
W3mepeHne paanoakTUBHOTO GoHA
211 ®uznyeckue  SABJIEHUS B IPUPOJE:  €CTECTBEHHBIN

paﬂHOaKTHBHLIﬁ (pOH, KOCMHUYCCKUC JIYUH, paJUOAKTUBHOC




W3JIyYEHUE MIPUPOTHBIX MHHEPAJIOB, JICHCTBUE

PaAOAaKTUBHBIX H3Hy‘-1€HPIﬁ Ha OpraHu3Mm 4CJIOBCKa

12.12

TexHnueckue yCcTporuCcTBa: CIIEKTPOCKOI, HHIMBUALYAIbHBIN

JIO3UMETp, Kamepa Buiibcona




MMPOBEPSIEMBIE HA OI'D I1O ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPeAMETHBIM pe3yaibTaTam 06a30B0ro
YPOBHSI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOIl NPOrpaMMbl
OCHOBHOT0 0011er0 o0pa3oBanus Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAy4yHOM  KapTHUHE  MHpa;
c(hopMUPOBAHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U TO03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJM HKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyrolell poau (U3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHMK W WX POJIM B IEJOCTHOW €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKIAJE€ POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIETO

Mupa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKECHUU KaK
crioco0e CyIecTBOBAaHUS MaTepUH, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (U3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJEKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 ONHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3HUECKOE SBIICHUE;
YMEHHUE pPaclO3HaBaTh MPOSBICHUE MU3YYCHHBIX (DU3MUYCCKHUX SIBICHUM
B OKpYXKalOIleM MHUpPE, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I MU HUCIIOJIb30BAHHUC HX JI PCIICHHA y‘le6HBIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IG SIBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMHM METOJOB HAy4HOTO TIO3HAHUSA C Y4ETOM
coOnrofeHus mpaBui 0€30MacHOTO Tpyna: HabmoaeHHe (U3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATH €T0 PE3YIbTAThl, (POPMYIHUPOBATH BBIBOIBI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITUYHH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYYEHHBIE PE3YIbTATHI C
Y4€TOM 33JaHHOU MTOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXKHBIX  AKCIIEPUMEHTAIBHBIX  HCCIIETOBAHUIA;
CaMOCTOSITEIEHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIUI] U
rpaMKOB, YYUTHIBATh MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JXKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO $/ipa) U YMEHHE MPUMEHSTh WX AJs

00BbsSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3y4EHHbIE CBOICTBA (PU3MUECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajauM,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXO0IUMBIC ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTUYHOCTH TOJIYYECHHOTO
3HaueHusl (PU3MUecKol BETUYHMHBI; YMEHUE OMPENENITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9YUn

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHWIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIIGHUH U HeO6XO,Z[I/IMLIC (I)PI3PI‘-ICCKHC




3aKOHOMEPHOCTH

10

YMeHHe HCHoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOMMOCTH TPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

IJIg paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, HpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(U3MYECKOTO COJEP)KAaHUA C MCNOJIb30BAaHUEM HWHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHMBATh JOCTOBEPHOCTD
MOoJy4yeHHON uH(OpMalMu Ha OCHOBE WMEIOIIMXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(u3MUecKoro coAep KaHMsl, CIPAaBOYHbIE MAaTEpHalbl, PECYpChl CETH
Wurtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [PeOOpa30OBaHUS
vHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3JaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA OI'D

11O PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannyeckoe — ABMKeHue.  MatepuanbHas — Touka.  Cucrema  orcuéra.
' OTHOCHUTENBHOCTD ABHIKEHUS
- PaBHOMepHOE M HepaBHOMepHOe aBMkeHue. CpenHsis ckopocTh. Dopmyna Juist
' BBIYMCIIEHUS CpeAHEN cKopocTu: v = S/t
PaBHOMepHOE NpSIMOJMHEWHOE JABM)KEHHE. 3aBHCUMOCTb KOOPAMHATBHI Telaa OT
BPEMEHH B ClIydae PaBHOMEPHOTO IIPSMOJIMHENHOIO JIBUKCHMUS:
L3 x(t)=x,+ut
I'padukn 3aBUCHMOCTM OT BpeMEHM s MPOEKIHMH CKOPOCTH, MPOEKUUU
MepeMenIeHus, TyTH, KOOPANHATHI [P PABHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHUN
3aBUCHUMOCTh KOOpPJAMHATBI Tella OT BPEMEHM B Cllydae pPaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JIBH)KCHUS:
2
Sl =vg, = f+a %
@opMynbl Uil TPOEKUUU TNEPEMEIIECHUS, MPOEKUNUH CKOPOCTH W MPOEKUINU
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKECHUU:
2
1.4 s. () =uy,-1+a, R
U_\'(f) =Up, +4, L,
a,(r) =canst,
UI.‘c: - JI”’}l.'rz =la.s,
I'padbukn 3aBUCHUMOCTM OT BpEeMEHH Uil TPOEKIUH YCKOPEHHs, MPOCKIUU
CKOpPOCTH, TMPOEKUHUHU [EPEMEUIEHUsA, KOOPAMHATHl IPU PABHOYCKOPEHHOM
MIPSIMOJIMHENHOM JIBM)KCHUN
CBobGonHoe maneHue. DOpMysbl, ONMUCHIBAIOIIME CBOOOJHOE MAJEHUE Tena IO
15 BEPTUKAIH (IBIKEHHE TeJla BHU3 UM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3EMIIN).
' I'paduky 3aBUCUMOCTH OT BPEMEHHM /ISl TNPOEKLUHUU YCKOPEHHUs, MPOEKIHUU
CKOPOCTH ¥ KOOPAMHATHI IIPU CBOOOIHOM MaJICHUU Tejla 10 BEPTUKAIN
1.6 | CkopoCTb pPaBHOMEPHOIO JABM)KEHHS Tejla MO OKpYKHOCTH. HampasieHue




CKOPOCTH.

®opmyna Uil BBIYHMCICHHUS CKOPOCTH YEpe3 PaJuyC OKPYXKHOCTH U TEPUOJT

oOpalieHus:
2mR
L=
T

LlenTpocTpemMuTenbHoe  ycKopeHue.  HampaBieHue — IEHTPOCTPEMHUTEIBHOTO

yckopeHusi. Dopmyna Juisi BBIYUCICHUS YCKOPEHUS:

1.7

Macca. IInotHocTh BemecTa. @opmyrna sl BBIYUCIECHUS TUIOTHOCTH

_m
V

1.8

Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHne Chil

1.9

SIBnenne nnepuuu. [lepBrrit 3akoH HproToHa

1.10

Bropoii 3akon HeroToHa:

F=m-d
CoHanpaBJIeHHOCTbh BEKTOPA YCKOPEHHUS TeJIa U BEKTOpa CUJIbI, IEHCTBYIOIIEH HA

TECI0

1.11

Bzaumopericteue Ten. Tpetnit 3akon HeroToHa:

Fry=-Fiy

1.12

TpeHI/Ie IIOKOA M TPCHHUEC CKOJIbXKCHHA. d)opMyna UL BBIYMUCIICHUA MOOYJIISL CHUJIBI

TPCHUA CKOJIbXKCHUA:

Frpzp-;"-f

1.13

Hedopmanus Ttena. Ymnpyrue U Heynpyrue aedopManuu. 3aKOH yIpyrou
nedopmanuu (3akoH I'yka):

F=k-Al

1.14

BcemupHoe Tsarotenue. 3aKOH BCEMUPHOTO TATOTCHUS:
My -1,
F=Gg.-—L1 _2
R
Cuiia TshkecTH. Y CKOpEeHHe CBOOOIHOTO TMaIeHHS.




dopmyna JUIst BBIYUCICHUS CHIIBI TSHKECTH BOMM3H noBepxHoctu 3emnun: F = mg.
JBuxenue mianer Bokpyr Cosnua. IlepBas kocmuueckas ckopocts. HeBecomocThb

U NIEPETPY3KU

1.15

Nmrirynese Tena — BeKTopHast GU3nUYecKas BeIHIHHA.
p=mo

Nmnynec cucremsl Te. I3MeHenue umnynbsca. MMImynbc cumbl

1.16

3aKkoH COXpaHCHUWA UMITYJIbCA IJIA 3aMKHYTOI7I CUCTEMBI TCJI:
p=myUy +m, U, =const

PeakTtuBHOE NBIMKEHNUE

1.17

Mexannyeckas pabora. @opmyra JiIsl BBIYUCIEHUS paOOThI CUIIBL:

A=Fsoosct

Mexannyeckass MOITHOCTb:

n=2
r

1.18

Kunernueckas n MOTCHUUAJIbHASA SHCPIU. d)opMyna JJIs1 BBIYUCIICHUA

KUHETUYECKON SHEPTUU:

H!Uz
Bemym
TeopeMa o kuHeTHYeCcKOM 3Heprun. DopMyina A BEIYUCIECHUS TOTEHIIUAIBLHOU

OHEPI'uM T€Jia, IIOAHATOIO

Hag 3eMiéit:

E,= mgh

1.19

Mexannueckas OHCPIuA:
E=E;+E,

3aKoH COXpPaHCHUA MEXaHHYeCKOM OHCPI'uM. (DopMyna IJIs1 3aKOHa COXpPaHCHHA
MEXaHH4YeCKOM SHEPIrruu B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHI/Ie MEXaHHYECKOH SHEPruu Mpu HAJINYUU CHUJIBI TPCHUSA.

1.20

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

YciaoBue paBHOBECHSA pblyara:

M +M, +..=0

[MoaBwxHbIH 1 HenoABWKHBINA 010ku. KIT/] mpocThIX MeXaHHU3MOB,




n= Aronesnan
A‘S&I‘IH‘E[EE:E&H

JlaBiienue TBEpIOTO TEIA.

@opmyia Ui BBIYMCIICHHS JABJICHUS TBEPAOTO Tena:

_F
p= Gl
1.21 | JlaBnenue raza. AtmochepHoe JaBiIeHHUE.
I'unpocraTtuyeckoe AaBiieHUE BHYTPH KUJIKOCTH.
dopmyrna ISl BBIYUCICHUS! 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+Dn,
1.22 | 3akon Ilackans. ['mapaBnuaeckuii mpecc
3akoH Apxumena. DopMmyna UII  ONPEACICHUS  BBITAIKUBAIOIIECH  CHIIBI,
JNEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTDH WM ra3:
1.23
F A = peVv
VYcnosue miaBanus tena. [InaBanue cynoB u Bo3ayxoIUIaBaHHe
Mexanudeckue Koiebanus. AMIIIUTYIa, TIEPUOJ U YacToTa Kosiebanuit. dopmyna,
| 04 | CBASBIBAIOIIAsA HACTOTY H TIEPHOL KoJIe0aHmil:
ve L
T
e MaremaTuueckuii W TOPYKUHHBIM MasTHUKU. [IpeBpaiieHue sHepruud Mnpu
' KoJie0aTeIbHOM JBMKCHUU
1.26 | 3aryxaromue koseOanus. BeiHyX1eHHbIE KoJieOanus. Pesonanc
Mexanuueckue BoJHbL. [IpononbHBIE M TONEpedyHble BOJHBL J{nMHA BOJHBI U
1.27 | CKOpPOCTbh pacIpOCTPaHEHUs BOJIHBI:
Lh=v-T
198 3ByK. [']poMKOCTB U BbIcOTa 3ByKa. OTpaskeHHe 3ByKOBOM BOJIHBI Ha FPAHUIIE JIBYX
' cpen. Hdpa3Byk u ynbTpa3ByK
Ipaxmuuecxue pabomoi
N3mepenue cpeaHell IMIIOTHOCTH BEIIECTBAa; apXUMENOBOWM CHIIBL, KECTKOCTH
MPYXUHBL, KOd(h(dUIIMEHTAa TPEeHUS CKOIBXKEHHs;, pabOThl CHIIbI TPEHHUS, CHIIBI
1.29 | ympyroctu; cpenHedl CKOPOCTH IBWKEHHsI Opycka IO HaKJIOHHOM IUIOCKOCTH,

YCKOPCHUMA 6pyc1<a Ipu ABUKCHUU T10 HaKJIOHHOH IIOCKOCTH; YaCTOThI U ICPUOJa
KoJICOAaHMH MaTeMaTU4YeCKOro MasTHUKA, 4YaCTOTblI H TIIEpHUOoaa KoJIeOaHMH

NPYXUHHOI'O MAasATHHUKA; MOMCHTA CHUJIbI, I[eﬁCTBYIOHlCTO Ha pbryar, pa60TBI CHIJIbI




YIPYTOCTH MPH MOABEME Tpy3a C MOMOIIBIO HETOABWKHOTO OJ0Ka; paboThl CHUIIBI
YIIPYTOCTH MPH MOABEME IPy3a ¢ IOMOIIBIO MOIBMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00BEMA MOTPYKEHHOM yacTu
TCJIa U OT INIOTHOCTH KHUJAKOCTHU, HE3aBUCUMOCTHU BBITaJIKHBaIOHIefI CHJIBI OT MAaCChbl
TCJIa; CHJIBI TPCHHA CKOJIBKCHHA OT CHUJIbI HOPMAJIBHOI'O MJAaBJICHHUA W OT poJa
IOBEPXHOCTH; CHWJbl YIOPYrOCTH, BO3HHUKAKOIICH B TMPYKHHE, OT CTEIECHHU
neopMaluu MPYKUHBI;, YCKOpPEHHs Opycka OT yria HakJIoHa HampaBIISIONICH;
nepuoaa (qaCTOTI)I) KoJjieO0aHuii HUTSIHOTO MasiTHHKa OT JJIMHBI HUTH, NICPUOa
KoJeOaHUi NPY)KMHHOTO MAasiTHUKAa OT MAacChl Ipy3a M JKECTKOCTH MPYKUHBI,
HCCIIeIOBaHUE HE3aBUCUMOCTH NEpHO0a KoJiIeOaHU HUTSIHOIO MasiTHUKA OT MacChl

rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

Qusuueckue aeneHUs 8 npupooe: IPUMEPBI IBUKEHUS C PA3INYHBIMU CKOPOCTAMU
B JKMBOW M HEXKHBOW NIPHUPOJE, NEHCTBHE CWIBI TPEHHS B NPUPOJE M TEXHHKE,

IOPUJIMBBEI W OTJIUBEI, JABWXCHHC IIJIAHCT Comaeunoi CHUCTCMBbI, PCAKTHBHOC

130 JBIDKEHUE KUBBIX OPraHW3MOB, PhIUard B TeJie YeJI0OBEKa, BIUSHHE aTMOCHEpPHOTO
JABJICHUS HA JKUBOW OPraHMW3M, IUIABAHUE PHIO, BOCIPHUSATHE 3BYKOB JKMBOTHBIMHU,
3eMJIETpSICEHUE, CeIICMUYECKUE BOJIHBI, IlyHaMU, X0
Texuuueckue ycmpoticmea: CIUJOMETp, HATYUKU TMOJIOKEHUSI, PACCTOSHUA H
YCKOpEHUS, JIWHAMOMETp, TMOJIIIWIHUKYA, PaKeTbl, pblyar, TMOJIBWKHBIA U

131 HEMOJBIWKHBIM OJIOKHM, HAKJIOHHAs TIUIOCKOCTh, IMPOCThIE MEXaHU3MBI B OBITY,

' COOOIIaoIIMecss COCYbl, YCTPOHWCTBO BOJONPOBOJA, THIPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, IXOJOT,
WCI0JIb30BaHUE YIbTPa3ByKa B ObITY U TEXHHUKE

2 TEIIJIOBBIE ABJIEHUA
OcCHOBHBIE TMOJIOKEHUSI MOJICKYISIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS BEIeCTBA.

2.1 | Mogenu TBEPAOro, SKUIKOTO U Ta3000pa3HOTO COCTOSIHMM  BeIeCTBa.
Kpucrannuueckue u amopdHsie Tena

55 JIBukeHue yacTull BemectBa. CBsA3b CKOPOCTH JIBUKEHUS YaCTHUIL C TEMIIEPaTypoil.

' BbpoyHnoBckoe aBmxkenue, nuddysus

2.3 | CmauyuBaHHE U KaNWUISPHBIE SIBJICHUS

2.4 | TemnoBoe pacIIMPEHHE U CKATUE

2.5 | TennoBoe paBHOBecuE

26 Buytpennsis osHeprus. Pabota u Teromepenadya Kak CIOCOOBI W3MEHEHUSs

' BHYTPEHHEH 3HEepruu

2.7 | Bwugsl Temnonepenayn: TEIIONPOBOAHOCTh, KOHBEKIMUS, N3ITy4YE€HHE




2.8

HarpeBanue u oxnaxaenue ten. KoamuecTBo TeIoTel. Y AeiibHas TEIUIOEMKOCTb:

O=cm(t,—1)

29

3aKkoH COXpaHCHHUA OJOHCPIrurh B TCIUJIOBBIX IIPpOLIECCaX. YPaBHCHI/Ie TCIIJIOBOI'O

Oatauca:

O +0,+..=0

2.10

Ucnapenue u xoHueHcaus. V3MeHeHUWE BHYTPEHHEHM OSHEPrud B IPOILECCE
ucnapeHuss W KoHJeHcauuu. KureHue IKUIKOCTH. YIenbHas  TEIuioTa

napoo6pazoBanusi: L = Q/m

2.11

BiaxxHocTh BO31yXa

2.12

[InaBnenne n kpucrammsanus. M3MeHeHne BHYTpEHHEN SHEPIUM NPH ILIABJICHUN

" KpUCTAJUIU3aluH. yI[GJ'IBHaSI TCIIJIOTA IJIaBJICHUA:

0

m

2.13

BHyTpeHHsIsI SHepTHs CrOpaHMsI TOIUIMBA. Y IeJbHas TEIUIOTA CTOPaHMs TOILIUBA: ¢
= Q/m

2.14

[Tpunnume! padoTe! TeroBsix Apuratenei. KI1J[ TermmoBoro apurarens

2.15

Ipakxmuueckue pabomoi

W3mepenue ynenbHON TEMIOEMKOCTH METANIMYECKOTO IMJIMHAPA; KOJMYECTBa
TEIJIOTHI, MOJTYYCeHHOTO BOJIOW KOMHATHOHM TeMmIiepaTypbl (PMKCHPOBAHHOW MAacChl,
B KOTOpPYIO ONYIIEH HarpeTblil LMUIMHIAP; KOJIMYECTBAa TEIUIOTHI, OTAaHHOTO
HarpeThiM LUJIUHAPOM, IOCJE OMYCKaHHs €ro B BOJYy KOMHATHOW TeMIEpaTyphl;
OTHOCHUTENIbHON BI@KHOCTH BO3[yXa; YAEIbHOM TEIUIOTHl IUIABJICHUS JIbJA.
HccnenoBanue wW3MEHEHHS TeMIepaTypbl BOJAbI IPH PA3IMYHBIX YCIOBUSX;
SIBJICHUS TEIJIO0OMEHa MpH CMENIMBAHUU XOJOJHOM M ropsdeil BOJbI; mpoiiecca

HucIapCHus

2.16

Qu3uueckue s6l1eHUs 6 npupooe: TOBEPXHOCTHOE HATSHKEHHWE M KaNWIUISPHbBIC
SBJIICHUS B TMPUPOJE, KPUCTAJUIBI B Mpupoje, m3nyueHue ColiHIa, 3aMep3aHue

BOJOEMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POChl, TYMaHa, UHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUISApbl, MPUMEPbl HCIOIb30BaHUSA KPUCTAIUIOB,
KUAKOCTHBIM TEPMOMETp, JAaTYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THI'POMETpPBI, NCUXPOMETp, MapoBas TypOMHA, JABHUrareilb BHYTPEHHEIO

CrOpaHus

OJIEKTPOMATI'HUTHBIE SABJIEHUA




3.1

OnexTpusaius Tei. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB

3.2 | BzaumopeiicTBue 3apsyKeHHBIX Tell. 3akoH Kyrnona
3.3 | 3aKOoH COXpaHEHHUs IIEKTPUUYECKOTO 3apsaa
34 Onexktpuueckoe rmone. Hanpskx€HHocTh anexkTpuyeckoro mnousid.  [IpuHiun
' CYIEPIO3UIUH IEKTPUUYECKUX T0JIEH (Ha KaUECTBEHHOM YPOBHE)
35 Hocutenu osnextpuueckux 3apsaoB. JlelicTBUE 3JIEKTPUYECKOrO IO  Ha
' aneKTpudeckue 3aps/pl. [[pOBOJHUKN U IUANEKTPUKU
[TocTostnubIi AnekTpudeckuit Tok. [leiicTBus anekrpuyeckoro Toka. Cuia Toka.
3.6 | Hanpsxenue.
I=q/t,U=A/
37 DNEeKTPUUYECKOE CONTPOTUBIIEHHE. Y AETBHOE IEKTPUUECKOE COTPOTUBIICHHE:
" | R=pls
3.8 | 3akon Oma s yyacTtka anekrpudeckon nemu: I = U/R
[locnenoBarenbHOE COeIMHEHNE MTPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 | IlapamrensHoe coeMHEHHE IPOBOJHUKOB PABHOIO CONPOTUBIICHU:
U =U;I=1,+I; R:%
CMemaHHbIe COEIMHEHUS IPOBOJHUKOB
3.10 | Pabora 1 MOmHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jxoynsa — Jlenna:
3.11 3
O=I-R-t
312 Oneir Opcrena. MarHuTHoe I1oJ€ NPAMOTO MPOBOJHUKA C TOKOM. JIuHuum
' MarHUTHOM MHIYKLUU
3.13 | MarnuTHOE€ 10JIe IOCTOSTHHOIO MarHuTa. BzanMoaencTeyre NOCTOSHHBIX MarHUTOB
3.14 | JleficTBue MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM
3.15 | OmnsiTel @apanes. SABneHue anekTpoMarauTHOM HHAYKIMHK. [IpaBuino Jlenna
Ipakmuueckue pabomoi
N3mepenue IIEKTPUYECKOTO CONPOTHUBJICHUS pe3ucTopa; MOILHOCTH
3.16 | BNIEeKTPUYECKOI0 TOKA; paOOTHI AMEKTPHUUECKOTO TOKA.

HccnegoBanue 3aBUCHUMOCTH — CHIIBI TOK4, BO3HUKAKOHICTO B TIPOBOIHHUKCE

(pe3I/ICTOpLI, naMnqua), OT HAaIpsKCHUA Ha KOHIOAX HPOBOJHHUKA; 3aBUCHUMOCTU




CONPOTHBIIEHUSI OT JUIMHBI IPOBOJHMKA, IUIOIIAJU €ro IONEPEYHOro CEYEHUs U
YIEJIBHOTO COIPOTUBJICHUSL.

[IpoBepka mpaBumiia JUIsl 3JIEKTPUUYECKOTO HANPSHKEHUST HPU NOCIEA0BATEIBHOM
COEIMHEHUU IPOBOJHUKOB; IMpaBuja s CWIbl JJIEKTPUYECKOIO TOKa IpU

napajuieIbHOM COE€AUHEHUU ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6NeHUs 6 Npupode: DIEKTPUUYECKUE SBICHUS B aTMocdepe,

3.17 | >IeKTpUYECTBO JKMBBIX OPraHW3MOB, MAarHUTHOE IOJIE 3eMJIM, JAPEHQ IOIFOCOB,
POJIb MAarHUTHOTO MOJIS 711 )KU3HU Ha 3eMJie, IOJIIPHOE CUSHUE
Texunuueckue ycmpoticmeéa: SIEKTPOCKOIN, aMIIEPMETp, BOJILTMETpP, pEocTart,
CUETYMK  DJIEKTPUYECKOM  DHEPIrUH,  AJIEKTPOOCBETUTENIbHBIE  MHPUOOPBHI,

3.18 | HarpeBaTesIbHBIE DJEKTPONPHOOPHI (MPUMEPHI), NMEKTPUUECKUE MPEIOXPAHUTENH,
AJIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSIHHOIO TOKa, T€HEpaTop MOCTOSIHHOTO
TOKa

3.19 | DnextpoMmarHuTHbIE BOJHBI. [1IKasia 2IeKTpOMarHuTHBIX BOJIH

3.20 | JlyueBas moaenb cBeta. [IpsMonMHENHOE paclIpOCTpaHEHNE CBETA

3.21 | 3akoH oTpaxkeHus ceta. [lnockoe 3epkaio

3.22 | IlpenomieHue cBeTa. 3aKOH MPETIOMIICHHUS CBETa

3.23 | Hucnepcus cBeta

-~ JIunza. Xon nydedd B nuH3e. DOKYCHOE paccTOsHUE JUH3BL. OnTUyeckas CHiia

' muuH3eL D = 1/F

3.25 | I'ma3 kak ontudeckas cuctema. OnTu4ecKue mpuoopsI
IIpakmuueckue pabomol
W3MepeHne oONTHYECKOM cuibl coOuparomedl JuH3bl;, (POKYCHOTO pacCTOSIHUA
coOuparole JTMH3bI (110 CBOMCTBY paBEHCTBA Pa3MEPOB MPEIMETA U N300PAKEHMUS,
KOrja IpeaMeT pacHojoXeH B JBOMHOM (oKyce), IMoKazaTels MpeoOMIICHUS

3.26 | crekia.
HccnenoBanue cBoiicTBa M300paskeHMs], MOJYYEHHOIO C MOMOIBIO cOoOMparoiien
JIMH3BI; U3MEHEHHsI (POKYCHOTO PACCTOSHUS JIBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH
yria TpeJOMIIEHUs CBETOBOIO Jyda OT yrja IaJCHHsS HAa TPaHUIE «BO3IyX —
CTEKJIO»

197 Qusuueckue aenenus 6 npupooe. 3atMmeHuss ComHua u JlyHbl, 1BeTa Ted,

. ONTHYECKHUE SIBJIEHUS B aTMocepe (IBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TepuUCKom, (oToamnmapar, ONTHYECKHE

CBE€TOBOIbI




KBAHTOBLGIE SABJIEHUA

PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-usznmydeHus. Peakiuu anbda-u Oera-

4.1
pacnaza

4.2 | Omnsitel Pezepdopraa mo paccesauto anbda-vactuil. [Imanerapuas Moens atoma

4.3 | CocraB aTOMHOTO sipa. M30T0mb!

4.4 | Tlepuon moitypacriajga aTOMHBIX sIJIEP

4.5 | Slnepnble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YHCE
Quzuueckue A6NeHUs 6 Npupode. €CTECTBEHHBIM paJlOaKTUBHBIA  (OH,

4.6 | KOCMHUYECKHE JIy4d, paJiMOAaKTUBHOE U3JIyd€HUE MPUPOJHBIX MUHEPAIIOB, JICHCTBHE
PaIMOaKTUBHBIX U3TyYEHUN HAa OPraHu3M YeoBeKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKOI, WHIUBUIYAIbHBIA J03UMETP, Kamepa

BunbcoHa, anepHast 3HEpreTuka




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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