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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE MOJIOXKEHUI M TpeOOoBaHUIM K pe3yibTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3oBaTellbHOW mporpamMmebl, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Conmepxanue  mporpaMMbl 10 (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAyYHOW I'PaMOTHOCTM OOYYalOIIMXCS M OpraHu3alyio H3y4eHus (UMK Ha
NeSITeIbHOCTHOW OCHOBe. B mporpamme mno ¢u3MKe Yy4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOIO
npeamera B peanusanuu TpeboBannit PIOC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

[IporpamMma no Qusuke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTrepuana o rojaam
oOydenus (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJEep>KaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUSI METOJMUECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.

®u3zrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEAMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3Y4aeMbIX XUMHUEH,
OunoJsioTHel, acTpoHOMUEH U (PU3MYECKOil reorpadueit, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NpeAocTaBisieT HauboJiee sicHble oOpas3lbl NMPUMEHEHHS HaydHOro MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOUIUMHU €CTE€CTBEHHOHAYYHYIO I'PaMOTHOCTb:

® Hay4yHO OOBSCHSTDH SIBIICHUS;

® OILICHUBATH M MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;

® UHTEPHpPETUPOBATH JAaHHBIE W HCIOJb30BaTh Hay4yHbIC JOKa3aTeNbCTBA IS
MOJIy4EHUS BBIBOJIOB.

Henu u3yueHus (U3HKU HAa YpOBHE OCHOBHOTO O0IIEro OOpa3oBaHMs OIpENEICHbI B
Konuenuuu npenogaBanus ydeOHoro npeaMera «Pusuka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBbI,
yTBepkAEHHON pemenneM Komutermn MunncrepcrBa npocsemenust Poccuiickoit @enepanun
(mpotoxon ot 3 nexabps 2019 r. Ne [TK4BH).

Hean usyyenus pusnku:

e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YYEHHIO

IPUPOJIbI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEJCTABICHUH O HAydHOM MeETOAe TMO3HaHUS U (HopMUpOBaHHE
HCCIIEIOBATENIBCKOIO OTHOIIEHMSI K OKPYXKAIOIINM SIBJICHUSIM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHs OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;
e (opMupoBaHHE MPEACTABICHUNA O POJHM (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, MOArOTOBKA K JaJIbHEHIIEMY 00YYEHUIO B ATOM
HaIpaBJICHUN.
JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs 00CCIICUNBACTCS PEIICHUEM CIICAYIONINX 3a4a4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUTOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e T1puOOpeTeHHEe YMEHUH ONUCBHIBATH U OOBACHATH (U3MYECKHE SBJICHUS C
WCTIOJIb30BAHMEM TIOTYUYEHHBIX 3HAHUH;
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHHH HAONIOJATh TPUPOAHBIC SBICHUS W  BBITIOJNHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTAIBHBIC HCCICIOBAHUS C HCIOJIb30BaHUEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPUEMOB paboThl ¢ WHbOpMaIueln (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 M KPUTHYECKOE
OIleHUBaHMUE WH(POpMAIIUK;
® 3HAKOMCTBO €O cepamu MpoheCcCHOHATHHON NEATETHLHOCTH, CBI3aHHBIMU C (DPU3UKOM,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha u3ydenune ¢usuku (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme o Gpu3uKe rnepeueHb J1adopaTOPHBIX paboT U OMBITOB HOCUT
pEeKOMEHATEIbHBIA XapaKTep, YYUTENb JeaeT BBIOOp MpoBeneHus IabopaTopHbIX padoT u
OTIBITOB € YYETOM UHIUBUIYAIBHBIX 0COOCHHOCTEN 00yUaroIXCs, CIIMCKA SIKCIEPUMEHTATbHBIX
3aJlaHul, MpeJiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 AK3aMeHa Mo (pusmke.



COJEPKAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o npupoje. SBieHus npupoasl. OU3NYECKUe SBICHUSA: MEXaHHYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHocTs M3MepeHnA. MexXayHapoIHas CUCTEMA €IMHMULI.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAyKH HM3Yy4aroT Mpupoay. EcrecTBeHHOHaydHBIIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TpPOBEpKEe THUINOoTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3NYeCcKuX ABJICHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uznyeckne NMpUOOPHI M MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJOTOBBIM H IH(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimel.

Omnpenenenre HeHbl JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Omnpenenenne pasmMepoB MaJbIX TEI.
W3mepenne TeMmmeparypbl INpH IOMOLIM JKUAKOCTHOTO TEPMOMETpa M JaT4YHMKa
TEMIIEPATYPHI.
6. IIpoBenenue ucciaenoBaHHA IO MPOBEPKE T'MIOTE3bl: AAIBHOCTh IMOJIETA IIAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlIE, YeM OOJIbIlIe BBICOTA ITYyCKa.

Pasznen 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CrpoeHue BemecTBa: aToMbl M MOJEKYJIbl, HMX pa3Mmepbl. ONBITHL, I0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

ok wnE

JlBmwxkeHue uacTtull BemiecTBa. CBs3p CKOPOCTHM JABMXKEHUS YaCTHUIl C TeMIIEpaTypoil.
bpoyHoBckoe nBmxenue, auddysus. B3aumopelicTBue dYacTul] BellecTBa: NPUTSDKEHUE U
OTTaJIKMBAHUE.

ArperaTHble  COCTOSIHMsI ~ BEIECTBA: CTPOGHHME Ta3oB, JKUJIKOCTEH U TBEPABIX
(kpucTayuMyeckux) Teia. B3auMocBsI3p MeXIy CBOMCTBaMHU BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSAX U MX aTOMHOMOJIEKYJISAPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUH
BOJIBI.

Hemoncmpayuu.

1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.

2. Habmopenue nudpoysuu.

3. HaGmoneHue sBieHHH, OOBACHAIOMUXCA MPUTSHKEHUEM WM OTTAIKMBAHUEM YacTHUI]

BEIIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM (doTorpaduit).

2. OnsbITHI 110 HAOIIOAEHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 10 0OHAPYKEHUIO IEHCTBUS CHII MOJICKYISIPHOTO MPUTSKEHHUS.

Paznea 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe JBuKeHUE. PaBHOMepHOe M HepaBHOMEpHOEe JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Tel. Macca kak mepa umHepTHOCTH Tena. IlnoTHocte BemectBa. CBsi3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna Kak XapakTepucTuka B3aumojnerctBust Ten. Cuiia ymnpyroctd U 3akoH [yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux miaHetax. Bec tena. HeBecomocts. CrokeHHe CHII, HAlpaBiIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnroenne MexaHu4ecKoro IBUKEHHS Tela.

N3mepenune ckopocTy NpsSMOJIMHENHOTO IBHKECHHUS.
Habntonenue siBjaeHUs] HHEPIUH.

Habmtonenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

ok wnE

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO IBWKCHHS (IIapHKa B JKUIAKOCTH, MOJICITH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
MJIOCKOCTH.

3. OmnpezneneHue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMarinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPHUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tesla U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBeIHUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béma, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
ryounbl.  [wapocratuueckuit  mapamokc. CooOmaromuecs cocynsl.  ['uapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CylIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBUCUMOCTH
aTMoc(epHOTO JaBJIEHHUS OT BBICOTHI HaJl YpoBHeM Mops. IIpubopsl ans wusMepeHus
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTyphI.

[lepenava naBiaeHUs KUIKOCTHIO M TA30M.
Coobmaromumecs: Cocypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

o~ wbdE



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Tena |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIAKOCTH.

YcnoBue 1naBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&éMa MOrpYKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, JCUCTBYIONIEH Ha TeNo, NOrpYXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMa MOrpYyKEHHOMN B KUAKOCTb YacTU Tela U OT IUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKA M OIpPEICIICHHE €€
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOIIHOCTb.

[Ipoctbie MexaHu3Mbl: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs
priuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHeTnueckas W TOTeHUUabHas »Heprus. IlpeBpaienue
OJHOTO BHJa MEXAHMYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuwie pabomel u onvimel.
1. Ompenenenne pabOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUH Teja II0
TOPU30HTAIBHOM MOBEPXHOCTH.
2. VccnenoBaHue yciaoBUI paBHOBECHS pblyara.
3. Hamepenne KII/| HaKIOHHOM IJIOCKOCTH.
4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUSA.

OCHOBHBIC TTOJIOKEHHS MOHCKYHHpHO'KHHeTquCKOﬁ TCOPUHU CTPOCHHA BCIICCTBA. Macca
U pa3MCpbl aTOMOB H MOJICKYIL. OHBITBI, NMOATBCPIKAAOINUEC OCHOBHBIC IIOJIOKCHUA
MOJ'ICKyJ'IprHOKPIHCTPI‘ICCKOIZ TCOpHUHU.

Mogenu TBép,[[OFO, KHUIKOTO U ra3006pa3H0r0 COCTOSIHMH BEIIECTBA. KpI/ICTaJIJlI/I‘{eCKI/Ie u
aMOp(l)HHe tena. OObSICHEHHE CBOICTB ra3osB, JKUIKOCTEN U TBépI[I)IX TEJI HAa OCHOBE IOJIOKEHUI
MOHCKyHHpHO'KHHeTquCKOﬁ TCOpHUH. CMmaunBaHue u KalmnuJUIApHBIC  SBJICHUA. TennoBoe
pacliupCHUC U CKaTUuc.

Temneparypa. CBs3p TemmepaTypsl €O CKOPOCTbIO TEIUIOBOTO JIBJKEHUS YACTHULL.
Buyrpennsas oHeprusi. CrocoObl HW3MEHEHMs BHYTPEHHEW OSHEpruu: Temionepenadya u
coBepiieHre padoTel. Bujpl Teronepeaadn: TeIONPOBOAHOCTb, KOHBEKIIMS, U3ITyUEHHE.



KosmuecTBo TemnoThl. Y7enbHas TEINIOEMKOCTh BeLIeCTBA. TeII0OOOMEH M TEIUIOBOE
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX

BCIICCTB.

VYnaenpHas Ttemnora ruiaBleHus. [lapooOpa3oBanme u koHueHcanws. Mcnapenue.

Kunenne. YnaenpHas Teruiora mapooOpa3oBaHus. 3aBHCHMOCTh TEMIEpPaTypbl KUIMEHHS OT
aTMOC(EpHOTO JTaBICHHUS.
BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPALLEHHUS SJHEPTUU B TEIUIOBBIX IIpOLECCaX.

Jemoncmpayuu.

1. HabmroneHnue O6poOyHOBCKOTO IBHYKEHUSI.

2. Hab6mronenue nuddy3un.

3. HabGnronenwue siBIICHUH CMauMBaHUS U KalTWJUTIPHBIX SIBIICHUM.

4. HalnrogeHue TEIIOBOTo pacIupeHHs Tell.

5. VI3MeHeHue NaBleHUS raza Mpu U3MEHEHUH 00bEMa M HArPEBAHUH WJTH OXJIQKICHUH.

6. IlpaBuia U3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruionepeaayn.

8. OxmaxxJaeHne pu COBEPIICHUH PaOOTHI.

9. HarpeBanue mpu COBEepIICHUN PAOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmroneHue KUIIEHUS.

12. HaGmroieHre mocTosTHCTBA TEMITEpaTyPhI MPHU TJIABJICHUH.

13. Mozenu TEIUIOBBIX ABATATEIEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnpIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OmnbITHI 0 BHIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM UJTU caxapa.

3. OmnbIThI 10 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPBIX TEII.

4. Onmnpenenenue AaBlieHUs BO3yXa B Oa/sIOHE IITPHILIA.

5. OmnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTH [JaBJICHHUS BO3[yXa OT ero obnéma u
HarpeBaHus WIH OXJIaKICHUS.

6. IlpoBepka TUMOTE3bl JUHEHHOW 3aBHUCHUMOCTH JJUHBI CTOJIOMKA KUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphbl.

7. HaOnronenue u3MeHEHHUS BHYTPEHHEHW 3HEPIUM Tella B pe3yibTare TeIulonepenadn u
paboThl BHEIITHUX CHUIL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MIPH CMEUIMBAHUH XOJIOIHOMN U ropsiueii BOIBL.

9. OmpegeneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢
HarpeThiM METaJUIMYECKUM IHIIUHAPOM.

10. Ompenenenue yneabHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENBHOMN BIAKHOCTH BO3IyXa.

13. Omnpenenenuie yneabHOM TEIIOTHI MJIaBICHUS JIbA.

Pazgen 7. DiekTpu4ecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja 2IEKTpUYECKHX 3apsiioB. B3zanMopelicTBHE 3apsKEHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BETUYMHBI
3apsi/I0B M PACCTOSIHUSA MEXY TeJIaMHt).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cynepno3uimu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHUS AJICKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHBIEHHWE BemiecTBa. 3akoH Owma s ydacTka IIemu.
[TocnenoBarenbHOE U ApAILIEIBHOE COSTUHEHNE TIPOBOTHUKOB.

Pabota 1 MOIHOCTD 3MIEKTpHUYEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
3JIEKTPUYECKOTO TOKa. [[puMeHeHue 3JIeKTPOMAarHuTOB B TEXHUKE. J[efiCTBHE MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJEKTPOJBHUTATENh TOCTOSHHOTO TOKa. lcrmosb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. fBiaeHue  AIEKTPOMArHUTHOM  WHAYKIUU. [IpaBunmo  Jlenna.
OnekrporeHeparop. CrocoObl TOMYyYEeHHs] DJICKTPUUECKOW DHEPruu. OJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa posia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4eCcKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH MOCTOSTHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B KHUJIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOka aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHrs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX OJIEM MOCTOSIHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. JEeKTPOMarHur.
. JleficTBMe€ MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTh TOCTOSIHHOTO TOKA.
. UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. Oneiter @apagest.
. 3aBUCUMOCTb HAIPABJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOZHUKHOBEHHUSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.

CoNaOrLNPE
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Jlabopamopuwvie padbomot u onvimel.

OnbITHI MO HAOTIOACHUIO JICKTPU3AIMH T HHIYKIIUEH U PU COMNPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS ANEKTPUUECKOTO MOJIsI Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u poBepKa padOTHI NMEKTPHUIECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

oA~ wbhE

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COPOTHUBIICHHUS

PEe3UCTOpa U HANIPSDKEHHS HA PE3UCTOPE.

7. OneITBl, JAEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €r0 JUTMHBI, IO N MOTIEPEYHOTO CEYEHUS K MaTepHraa.

8. IlpoBepka mpaBmiia CIIOKEHHsSI HANpPSHKCHUH TpPU TOCIEIOBATEIHHOM COCIUHEHUHU
TIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia Isi CHIIBI TOKA MPH MApaJUIETHHOM COSTMHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.

11. Onpenenenre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnemoBanne 3aBHCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HaIpsOKCHHUS
Ha HEW.

13. Onpenenenne KI1J] HarpeBarems.

14. VccnemoBanre MarHUTHOTO B3aMMOACHCTBUS IMOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TIOJS TOCTOSHHBIX MAarHWTOB TP WX OOBEIUHEHUU U
pa3JelieHuu.

16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOUTNE 3aBUCUMOCTh CHJIBI B3AaUMOJCHCTBHSI KaTYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.

18. U3yueHue neiicTBUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

19. KoncrpyupoBaHue 1 U3ydeHHe padOTHI AIEKTPOIBUTATES.

20. U3mepenne KII1/] anekTpoaBuraTenbHOM YCTAaHOBKH.

21. OnbITEl MO HUCCIENOBAHUIO SIBJICHHUS AJIEKTPOMArHUTHONW WHAYKLUWHU: HMCCIEIO0BAHUE

W3MEHEHUI 3HAYEHUS U HAIMIPABJICHUS HHAYKIIMOHHOTO TOKa.

9 KVIACC

Pazgen 8. Mexannueckue siBJICHHUA.

Mexanuueckoe ABukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe mnpsMoJuHEelHHoe aABMkeHue. HepaBHomepHoe
npsAMOIMHENHOE JABMkKeHue. CpeaHsss U MIHOBEHHAas CKOPOCTh Teja NP HEPABHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOoyckopeHHOE TipsiMOsTMHEHOE ABMKeHne. CBoOoaHOe mageHue. OnbIThl
lanunes.

PaBHOMepHOe NBM)KEHHE MO OKpY)KHOCTU. [leproa m yacrota oOpamieHus. JIluneiinas u
YI10Bast CKOPOCTH. LIEHTPOCTPEMUTENIBHOE YCKOPEHHUE.

IIepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akoH Herorona. Ipunimun
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHMs: CHJIa TPEHHUS CKOJBXXEHMS, CHJIA TPEHHUS
IIOKOS, IPYTU€ BUJIbI TPEHUSL.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
IBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOrO Tela
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.

PeakTuBHOE NBMKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus c:karod npyxuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON

SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHE IyTeHd W TPACKTOPHMA JIBYKCHHS OJHOTO M TOTO e Teja OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHE CKOPOCTH M YCKOPEHUS IPSIMOJITMHEHHOTO JIBUYKCHHS.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBMYKCHHS.

5. HaOnronenue nBuxkeHUs Teja Mo OKPYKHOCTH.

6. HaOnroneHne MEXaHWMYECKUX SBIICHUH, IIPOUCXOIANIUX B cHcTeMe 0TcuéTa « Temexkar
pH €€ paBHOMEPHOM U YCKOPSHHOM JIBH)KCHHN OTHOCHUTEIILHO KaOWHEeTa (DU3HKH.

7. 3aBUCHMOCTbH YCKOPEHHS TeJia OT MAcChl TeJla M ICUCTBYIONIEH Ha HETO CHIIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJICHCTBUU TEI.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUYKEHUHU.

10. Tlepenavya ummyabca Mpu B3aUMOJACHCTBUU TElL.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaneHre UMITYJIbCa TIPU HEYIIPYTOM B3aHMOICHCTBHH.

13. Coxpanenue UMIyibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHnue MeXaHU4ECKOW SHEPTUU MpU CBOOOIHOM MaICHUU.

16. CoxpaneHnue MexaHU4eCKOW SHEPrUH MPH JBKEHUH TeJla MO/ IeHCTBUEM MPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoHcrpynpoBaHue TpakTa JUlsl pa3roHa U JAJbHEWIIEro PaBHOMEPHOIO JBMKCHHS
IIapyKa UM TeTIEKKH.

2. OmpegneneHue cpeaHEH CKOPOCTU CKOJBKEHHA Opycka WM JBUKEHHS IIapUKa IO
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue YCKOpPEHHUS Tela MPH PABHOYCKOPEHHOM [IBIDKEHUHM [0 HAKIOHHOU
MJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0e3
HaYalbHOM CKOPOCTH.

5. TlpoBepka THUMOTE3bl: €CTH TMPU PABHOYCKOPEHHOM [BIDKEHHUH 0O€3 HaualbHOU
CKOPOCTH TIIyTH OTHOCSTCS KaK pSA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnemoBaHue 3aBHCHMOCTH CHUJIbI TPEHHUS CKOJBKEHUS OT CHUJIBI HOPMATbHOTO
TTABJICHHUS.

7. OmnpeneneHue KodPPUIUEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBL.



9. Ompenenennie pabOThl CHUIBI TPEHUS TP PABHOMEPHOM JIBUKCHHH TeJa IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YNPYrOCTH NpU THOABEME Tpy3a C HCIOJIB30BAaHHEM
HETIOJIBMXKHOTO U TIOIBMXKHOTO OJIOKOB.

11. V3ydeHue 3ak0Ha COXpAaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
amMIMTyna. MareMatud4ecKuil M NOpPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHHUH.

3aryxatommue kojeOaHus. BeiHyKaeHHbIe Kojebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4eCKUX BOJH. [IpoJ10sibHBIE U MONEpEeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcoTa ToHA. OTpaskeHue 3ByKa. MIHppa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUJIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (HA MOJIENH).
Habmtoenne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI pe30HaHC.

ok wnE

Jlabopamopnwie pabomel u onvimel.
1. Ompenenenue 4acToThl U EpUOAA KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmpezneneHue 4acTOTHI U NepHO/Ia KoyeOaHU NMPY>KUHHOTO MasSTHHKA.
3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUM MOABEIIEHHOTO K HUTU Ipy3a OT
JUIMHBI HUTH.
4. HWccnegoBaHue 3aBHUCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCMMOCTU IepHOJa KoJIeOaHWH Ipy3a, MOJBEUIEHHOIO K HHUTH, OT
Macchl rpysa.
6. OmnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh IEpHOJa KOoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. VI3amepeHue yckopeHUsi CBOOOHOTO NaICHUS.
Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE ToJie. DJEKTPOMarHuTHbIe BOJHBL CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM
CBSI3H.
DnexkTpoMarHuTHas mpupojaa ceera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa MEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIEC CBOICTBaA CBETA.
Jlabopamopusie pabomot u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBetoBble siBICHHS.
JlyueBas monenb cBera. Mcrounuku ceeta. [IpsmoiimHelHOE paclpOCTpPAHEHUE CBETA.
3atmenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkasno. 3akOH OTpaKE€HHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHETO OTPAKCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xox nyueit B nmu3e. Ontuyeckas cucremMa (oToamnmapara, MHKpPOCKONA U
TeslecKomna. 1 1a3 kak onTuyeckas cucteMa. ban3opykocTs U 1aJIbHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.

Jucnepcus cera.
Jemoncmpayuu.

CoNoar Wb E

[IpssMOnIMHENHOE PAaCIIPOCTPAHEHHE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue n3o0pakeHil B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n3006paxeHH ¢ TOMOIIBIO JIUH3.

[punnun neiictBus ¢oroannapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mogens riasa.
11. Paznoxxenue 6em0ro cBETa B CIIEKT.

12. Tlonmydenue GeIOTO CBETA P CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.
1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yIila OTPa)XEHUSI CBETOBOTO JIydya OT yrija MaJaeHusl.
N3ydeHnne xapakTepuCTUK H300pakeHUs ITpeIMeTa B TUNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YIila MPEJIOMIICHHS CBETOBOIO JIyda OT yriia MaJieHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenune n300pakeHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenre POKYCHOTO paCCTOSTHUS U ONITHYECKOM CHUITBI COOMpPAIOIIEH JTMH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

Omnbiter Pe3epdopna u ruranerapuas mozaenb aroma. Mojaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBantel. JInHeiyaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SnepHble peakiiMu. 3aKOHbI COXPAHEHHS 3apsiJOBOTO U MACCOBOI'O YHCENl. DHEPIUs CBSI3U
aToMHBIX sep. CBs3p macchl M 3Hepruu. Peakuuu cuHtesa u AeneHus sanep. VcrouHuku
sHepruu CoJiHIIa U 3BE3I.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

ok wnPE

CrieKTpsl U3JIydeHHs U MOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOTYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB M3TY9ICHUS.

2. HccrnepnoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. U3mepenune pagnoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001IA0IIIUI MOIYIb.

[loBTOpUTENBbHO-0000IAOIIMKA ~ MOIY/Ib  IpEAHAa3HAuY€H s  CHUCTEMaTH3aluud U
00001IeHUsT TPEMETHOTO COJIEPIKAHMS M OTIBITA I TEFHOCTH, PHOOPETEHHOTO MPH U3YYEHUHT
BCCTO KYypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY I'OCYJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke s 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Has
IpaMOTHOCTh: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoabl W TCXHHUKH,
OBJIAICHUC YMCHUAMU OOBSICHATD (i)mnqecm/le SABJICHHA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYCCTBECHHBIC U OKCIICPUMCHTAJIBHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AAHHOTO pasjiena pealn3yercs 3a CYET TOTo,
qTo o6yqa}01u1/1ecs[ BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IMOJYUYCHHBIX 3HAaHUH pacrio3HaBaTb U HAYYHO OOBSICHSTH (1)I/ISI/I‘ICCKI/Ie SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHON KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbI MCCICOO0OBAaHUA (bI/I?:I/I'-IeCKI/IX ﬂBHCHHfI, B TOM 4YHCJIEC JIA
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HaydyHbl€ OCHOBBI HauOOJe€e BaXKHBIX JIOCTUKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HallpUMep, MPAKTUYECKOTO UCIOJIb30BaHMsI Pa3IMYHbIX UCTOYHUKOB SHEPIUU Ha
OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPTUU.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE

HA YPOBHE OCHOBHOI'O OFIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

W3yuenne QuU3NKKM Ha YpOBHE OCHOBHOTO O0OmEro OOpa3oBaHHs HAINPaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynmbrate wu3ydeHus GHU3MKM HAa YPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs Yy

oOyyaromerocst OyayT cOpMHUPOBAHBI CIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- TIPOSIBJICHHE MHTEpPEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM (PU3UUECKOM
HayKU;

- [ICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 06cy>1<)1eH1/m O6HIGCTBGHHO 3HAYUMBIX U 3TUYCCKUX
po0ieM, CBA3aHHBIX C MPAKTUUECKUM IPUMEHEHUEM JOCTHKEHUHN PU3UKN;

- OCO3HAaHHWEC BAXXHOCTH MOPAJIIBHO-3THYCCKHUX NPUHIHUIIOB B ACATCIIBHOCTHU y‘IéHOFO;

3) acTeTM4YEeCKOr0 BOCIIUTAHMS:

- BOCIIPHUSTHE ICTETUYECKUX KauecTB (PHU3MUECKON HayKu: €€ TapMOHMYHOTO MOCTPOCHMS,
CTPOroCcTtu, TOYHOCTH, JIAKOHUYHOCTH,

4) EeHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (PU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MUpa,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

- pa3BUTHE HAYYHOM JII0003HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TENbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI H IMOIMOHAJILHOI0 0JIATONOJy U

- OCO3HaHHE LIEHHOCTH Oe30macHoro oOpas3a XM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, B@KHOCTH TMpaBWi OE€30MacHOr0 IMOBEJACHUS Ha TpaHCIOpTe, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

- c(OpMHUPOBAHHOCTH HaBbIKa peduIeKCHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TAaKOTO
e MpaBa y APyroro 4eloBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- aKTUBHOE y4acTHe B PELICHUM NMPAKTUYECKUX 33a7ay (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHu3aliy, TropoJa, Kpas) TEXHOJOTMYECKOW W COLMANbHON HampaBlIEHHOCTH,
TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUH;

- HHTEPEC K MPAKTUYECKOMY HU3YyUeHUIO podeccuii, CBA3aHHBIX ¢ (U3UKOM;

7) 3KOJIOrNYeCcKOro BOCIIMTAHMA:

- OpUEHTAIlMsl Ha MNpUMEHeHHe (U3NYECKUX 3HAHWUW JUIs pelleHus 3aaad B oOnacTu
OKpYXarolllel cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OIIEHKH MX BO3MOJKHBIX MOCIEICTBUN
JUISL OKpYKaroLIel cpebl;

- 0CO3HAHUE III00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBLHON U MPUPOIHOI CPebl:

- TOTPeOHOCTh BO B3aUMOJICHCTBUU TIPU BBINOJHEHUH WCCIEAOBAHUNA M TPOEKTOB
(u3nUecKoi HaNMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AESTENbHOCTh;



e - 1oTpeOHOCTH B ()OPMUPOBAHMM HOBBIX 3HAHMH, B TOM 4YHcie (OPMYIMPOBATH HJIEH,
MOHATHS, TUIIOTE3BI 0 (PU3MUYECKUX 0OBEKTAX U SIBICHUSX;

® - OCO3HaHHUE JIEPUIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;

® - [UIJAHMPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (PU3MUYECKUX 3HAHMIA;

® - CTpEeMJICHHE aHAJTM3UPOBATh U BBISBIATH B3AaUMOCBSI3U MPHPOJIBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (PU3NIECKUX 3HAHUM;

® - OIEHKa CBOMX JCWUCTBUH C Y4€TOM BIHMSIHHA Ha OKPYKAIOUIYI0 Cpexy, BO3MOKHBIX
rJ100aTBHBIX TIOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHHS TporpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusi y oOyd4atomierocss OyayT chopMHpOBaHbl MeTamnpeJMeTHbIe pe3yJbTaThl,
BKJIIOYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHBbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yueOHbIE AEUCTBUS, PETYISATUBHBIE YHUBEPCAIIbHbIE YueOHbIE JEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBble Joruyeckue aeiicTBus:
® BBIABIIATH U XapaKTEPU30BAThH CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SBICHUI);
® YCTaHaBIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PHUKAIIMN, OCHOBAaHUS sl 00001IeHNs
U CPaBHEHHS;
® BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOIOICHUSAX, OTHOCALIUXCS K (PU3UUECKUM SIBIICHUSIM;
® BBIABIATH MPUYUHHO-CIICACTBEHHbIE CBSA3M MPU HU3YYCHHH (PU3NYECKUX SIBICHUU U
MPOLIECCOB, JeNaTh BBIBOJBI C HCIOJB30BAHUEM JEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aK/IIO4YE€HUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSATENIbHO BBIOMpATh CMOCOO pemieHuss ydeOHOW (u3uMueckod 3amayu
(cpaBHEHHE HECKOJBbKUX BapHaHTOB pEIIeHMs, BBHIOOp HamboJiee MOAXOJSIIEr0 C
y4€TOM CaMOCTOSTEIbHO BBIJCICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBareibckne 1eiCTBUS:
®  ICIIOJIB30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSATENIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXKHBIH
(bu3nuecKuit IKCIEPUMEHT, HEOOIbIIIOE HCCieI0BaHHe (PU3NIECKOTO SIBICHUS;
® OlEHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MH(POPMAIUIO, MOIYYCHHYIO B XOJE
WCCIIETOBAHUS MM DKCTIEPUMEHTA;
® caMOCTOATeNbHO (opMynupoBaTh O0O0OOIIEHHMS W BBIBOJABI IO  pe3ylbTaTaMm
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIIEIOBAHMS,
® POTHO3UPOBATH BO3MOKHOE JallbHEHIIee pa3BUTHE (PU3NUECKUX MPOILIECCOB, a TAKKE
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Pabora ¢ undopmanmeii:
® TMPUMEHATh PA3IUYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU TMOUCKE U OTOOpe
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (pr3ndeckoit 3a1auu;



aHaJTM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPHPETHPOBATH MH(POPMALHUIO PA3THUYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpeAcTaBIeHUS HHGOPMAMH H
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpaduKoi ¥ MX KOMOMHAIMSAMHU.
KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeiicTBUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToOB JIadOPaTOPHBIX paboT u
MIPOEKTOB 3a[aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKJaeMOM TEMBbl M BBICKAa3bIBaTh HJICH,
HAaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOJIepKaHne 01aroKenaTeTbHOCTH OOIICHUS;
COTMOCTABIATh CBOM CYXJACHHUS C CYXICHHSAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

MyOJIMYHO  TPEICTABIATH  PE3YJAbTAThl  BBHINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KCcTIepUMeHTa, UCCIIEAOBAHMS, TPOEKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPH pEIeHUH KOHKPETHON (pr3nueckoil mpoOieMsl;

MPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS MO €€
JOCTIDKEHHUIO: PACIPeeIsiTh PO, 0OCYKIaTh MPOIECCH U PE3yNbTaThl COBMECTHON
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJTHATh CBOKO 4acTh Pa0OTHI, JOCTHTash KA4eCTBEHHOTO pe3yibTaTa MO CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBUS C JPYIrMMH WIEHAMH KOMaH/Ibl;
OLICHMBaThb KAauyeCTBO CBOETO0 BKJI3JAa B OOWMI NOPOAYKT MO KPUTEPHSM,
CaMOCTOATENBHO ¢()OPMYIUPOBAHHBIM YJAaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHbIe YHUBepPCcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanms:
BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YU4EOHBIX CHTYAIUAX, TPEOYIOMUX JIUIS PEIICHUS
(hbM3UYECKUX 3HAHUI;
OPHEHTHPOBATHCS B PA3IMYHBIX TOJXOJAX MPUHATHS PEIICHUN (MHIWBHIYyaJIbHOE,
MIPUHATHE PEIICHUS B TPYIIIE, MPUHITHE PEIICHUH TPYIIION);
CaMOCTOSITEIPHO COCTaBJISATh AJITOPUTM pelIeHUs (PU3WYECKOW 3aJayd WM TUIaHa
HCCIIEIOBAHUSL C Y4ETOM HMEIOLIUXCA PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh MpeJiaraéMble BaApUaHThI PEIICHUM;
JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTEJJIEKT:
JaBaTh aJIEKBAaTHYIO OIICHKY CUTYyallMU U IpeJyiaraTh iaH e€ U3MEHEeHHUS,
OOBSACHATH MPHUYMUHBI JOCTIDKEHUS (HEAOCTHKEHUsS) pe3yabTaToB JAEATEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;
BHOCUTH KOPPEKTHUBBI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBHITOJHEHHS (DU3MUECKOTO
WCCIIEIOBAHUSl WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIHXCS
CUTYaIil, YCTAHOBIEHHBIX OLTUOOK, BOHUKIIUX TPYAHOCTE;
OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUSIM;
CTaBUTH ce0s1 Ha MECTO JPYroro ueloBeKa B XOJe CIopa WM AUCKYCCHH Ha HAYYHYIO
TEeMY, HIOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;



MpU3HABaTh CBOE MPaBO HA OMMOKY NpPU pPEUICHHH (QHU3UYECKUX 3ajady MU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOro.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 KJjacce IpeAMETHBIC pe3yabTaThl HA 0a30BOM YpOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIIUXCS YMEHU:

WCTONBb30BAaTh TMOHATHS: (U3UYECKUE W XUMHUYECKHE SBJICHUS, HAOIIOJCHNUE,
HKCTIEPUMEHT, MOJeJb, TUTIOTE3a, CAUHHIBI (PU3MUECKUX BEIWYHH, aTOM, MOJEKYIa,
arperaTtHble COCTOSIHMSI BellecTBa (TBEpAOE, KHMJIKOE, ra3000pa3HOE), MEXaHHUECKOe
IBIDKEHHE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  TPSMOJMHEHHOE),  TpPaeKTOPHS,
paBHOJEHCTBYIOIAsl cwia, Aedopmarus (ympyras, IulacTHYecKas), HEBECOMOCTD,
COOOIIIAOIINECS COCY/IbI;

pasznuuath sBiIeHUs (Iud@y3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEpPHOE IBW)KCHUE, WHEPIHs, B3aUMOJICHCTBHE TeJ, PAaBHOBECHE
TBEPIBIX TEN C 3aKPEIUIEHHOW OChI0 BpaIIeHWs, Tepefada TaBJICHUS TBEPIBIMU
TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(HEpHOE JTaBIICHUE, IIJIaBaHUE Tell, IPEBPAICHHUS
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JTaHHOE (PrU3nUecKoe sBIICHUE,

pacrno3HaBaTh MPOSBIECHUE W3YUYEHHBIX (U3NYECKUX SBJICHUHN B OKPY)KaIOLEM MHpE, B
TOM uucie (QU3NYECKHE SBJICHUSA B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTAMHU B XKMBOM M HEXKHUBOW TPUPOJE, NEHUCTBUE CUJIBI TPEHHUS B MPUPOAEC U
TEXHUKE, BIMSHHE aTMOC(PEPHOTO AABJICHHS Ha XUBOM OpraHusM, IUIaBaHHE phbIO,
pBIUard B Telie YeloBeKa, IPU 3TOM IMEPEeBOJUThH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIEC CBOMCTBA (MTPU3HAKHN ) (PU3UUECKHUX SIBIICHUA;

OTHCHIBATh U3yYCHHBIC CBOMCTBA TeN U (PU3NYECKHUE SBJICHUS, UCIIONB3YS (PU3NUYECKHE
BEITMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOoCTH, cUja TSDKECTH, BeC Tella, Ccuja TPEHUs, JaBlieHUE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHHMYecKas pabora,
MOIIIHOCTh, IUJICYO CHJIBL, MOMEHT CHJIBbI, KOI(PQHUIMEHT TIOJE3HOTO JIeHCTBUS
MEXaHHU3MOB, KUHETHUECKas W MOTEHIMAIbHAS DHEPIHsi), IPU OMUCAHUH MPABUIHHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEeMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYECKUX BEIUYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MaHHYIO (PU3UYECKYIO
BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpadUKHd H3YYEHHBIX 3aBHCHUMOCTEH
(bu3MYECKUX BENUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3MYECKHUE SIBICHUS M IPOLECCHI, HCHOIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMmesa, MpaBUIIO paBHOBECHS pblyara (OJ0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOW HHEpruu, TMpH OSTOM JaBaTh CJIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKCHHE;

OOBSACHATh (U3NYECKUE SBJICHHS, MPOIECChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYaIlui MPaKTHKOOPHEHTUPOBAHHOTO XapakTepa: BBISBIATH MPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—



2 W3y4eHHBIX CBOWCTBA (HU3MYECKUX SIBICHHM, (PHU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacdy€rHble 3amadud B 1—2 JeWCTBHS, WCHOJNB3ys 3aKOHBI U (DOPMYIIBI,
CBs3BIBAIOIME (DU3MYECKHE BEIWYUHBI: HA OCHOBE aHalM3a YCIOBUSA 3aJa4yu
3aIHMCHIBATh KPATKOE YCJIIOBHE, TOJCTABIATH (DU3MUYSCKUE BEIMUYUHBI B (POPMYIBI U
MIPOBOJUTH PACYEThl, HAXOIUTh CIPABOYHBIC JAaHHBIC, HEOOXOIMMBIC IJI PEIICHUS
3aJa4, OLEHUBATH PEATMCTUIHOCTD OJTYYEHHON (DPU3NIECKOI BETMUNHBL;
pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPU TOMOIINA (PUINISCKUX
METOJIOB, B OINMCAaHWM HWCCIECNAOBAHUSA BBIJECIATH IPOBEPSAEMOE MPEINOIOKEHUE
(rumote3y), pasznuyaTh U HMHTEPIPETUPOBATH TMOJYYCHHBIM pE3yNbTaT, HAXOIUTh
OIMOKH B XOJI€ OTIBITA, JIETIATh BHIBOBI IO €T0 pe3yiIbTaTaM;

MIPOBOJIUTH OTBITHI TI0 HAOTIOAECHUIO (U3UYECKUX SBICHUN UIN (PU3NYECKUX CBOWCTB
Ten: (GOpPMYIHpPOBATH TMPOBEPSEMBbIE TPEAINOJIOXKEHU, COOMpaTh YCTAaHOBKY W3
MIPETIOKEHHOTO 000PYAOBaHUS, 3aMUCHIBATh X0 OTBITA U POPMYTUPOBATH BHIBO/IHI,
BBITIOJTHATH TIPSIMBIE U3MEPEHUSI PACCTOSIHMS, BPEMEHHU, MACChl Tela, 00bEMa, CUITBI U
TEMIIEpaTyphbl C HCIOJIh30BAHUEM aHAJIOTOBBIX W NU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTHh MCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOW (DPM3UYECKON BEIMYHMHBI OT IPYTOH C
WCTIOJIb30BAHUEM TIPSMBIX U3MEPEHHN (3aBHCUMOCTH ITyTH PAaBHOMEPHO JIBIKYIIIETOCS
Tella OT BPEMEHH JBMKEHHS TE€Ja, CUJIbI TPEHUS CKOJIBXKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeNl © HE3aBUCUMOCTH CHJIBI TPEHHsI OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CHJIBl YIPYrOCTH OT YJUIMHEHUs NPYKHUHBI, BBITAIKUBAIOIIECH
CHIBl OT O0OBEMA MOTPYKEHHOM YacTH Tela W OT IUIOTHOCTH JKHJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTIPYKEHO TeJo,
yCIOBUM IUJIaBaHUSI TeJ, YCJIOBMHM paBHOBECUs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4e€OHOTO HCCIEAOBAaHUSA, COOMpPAaTh YCTAHOBKY U  BBIMIOJIHATH
U3MepeHus, cleAys MPeUIoKEHHOMY IJIaHy, (UKCUPOBATh PE3yJbTaThl MOITYYEHHOMN
3aBUCHUMOCTH (PU3MYECKUX BEJIIMYMH B BUJE MPEIOKEHHBIX TaOMUI U TpaduKoB,
JIeNIaTh BBIBOBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTH KOCBEHHBbIE H3MEpEeHHs] (U3NYECKUX BEIMYUH (IJIOTHOCTH BEIIECTBA
KUJOKOCTU W TBEPAOro Teja, Cuila TPEHUS CKOJIBKEHHUs, JIaBJICHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAasg Ha MOTPYKEHHOE B KUIAKOCTh TEJIO,
KO3 (GUIIMEHT MOJIE3HOTO JEHCTBUSL MPOCTHIX MEXAHU3MOB), CIIEAys MPEI0KEHHON
WHCTPYKIUU: TPU BHITIOJTHEHUH U3MEPEHUN cOOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYMHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ 1abopaTopHBIM
obopynoBaHuem;

yKa3bIBaTh MPHUHIUIBI JEHCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBHKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS U3YyYEHHBIX TPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OmMHMCaHUsA (B TOM YHWCIE: MOAUIUIHHUKHU, YCTPOMCTBO
BOJIONIPOBOJIA, THAPABIMYECKUNA TPEecc, MAHOMETP, BBICOTOMEP, MOPIIHEBOM HAcCOC,
apeoMeTp), MCIOJNB3Ysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SIBICHUN U HEOOXOJUMBIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;



NPUBOAUTH TIPUMEPHl (HAXOAUTH HMH(POPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
UCTIONb30BaHUSl (PU3UUYECKUX 3HAHUN B TOBCEAHEBHON MXU3HU Uil OOECTIeYCHUs
0€30MaCHOCTH TpH OOpaIleHud C NPUOOpaMU W TEXHHUUYECKUMH YCTPOMCTBaMH,
COXPAaHEHHUS 310pOBbsI M COOJIIOJIEHUS HOPM 3KOJOTMYECKOIO IOBEJCHHS B
OKpYKalollel cpere;

OCYIIECTBIISITh OTOOP HMCTOYHHUKOB HH(popMamuu B VHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX CTOYHUKOB BBIJIEISATH HHPOPMALIHIO, KOTOPAst SBJISIETCS TPOTHBOPEUYMBOM
WJIH MOKET OBITh HEJIOCTOBEPHOM;

HCII0JIb30BATh IIPH BBINOJIHEHUU YY€OHBIX 33aJaHUIl HAYyYHO-IOMYJISIPHYIO JIUTEPATYpPy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHer,
BJIAJETh MpUEMAMHM KOHCIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHus MHGOpMaLUU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUChMEHHBIE M YCTHBIE COOOIIEHHUSI Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpMauu PU3NYECKOTO COAEPKAHUS, B TOM YHCIE IMyOJUYHO AenaTh
KpaTKue COOOIIEHHs O pe3ybTaTax MPOEKTOB WM Y4eOHBIX MCCIeI0BaHUMN, TPH ATOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COMPOBOKATh BHICTYIUICHHUE MTpEe3eHTAIINEH;

IIPY BBIIIOJIHEHUH Y4EOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTABJICHHBIMU 33/1a4aMH, CJI€AUTD 3a BBIIIOJIHEHHUEM TUIaHa
NeUCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAaA B JESITEIBHOCTb T'PYIIIbI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aMMOJACHCTBUE, YIUTHIBAsI MHEHUE OKPY)KAIOLIHX.

K xoHmy oOyuyeHust B 8 KJiacce mpeaMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

WCIIOJIb30BaTh TMOHSATHS: Macca M pa3Mepbl MOJICKYJ, TETUIOBOE IBMKEHHUE aTOMOB H
MOJIEKYJI, arperaTHbleé COCTOSHHUS BEIIECTBA, KPUCTAUIMUYECKHE W aMop(HBIE Tea,
HACBIIIICHHBIA W HEHACBIIICHHBIN Map, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPCHHSIS
SHEPTHsl, TEIUIOBON JABUTATEIb, AJIEMEHTAPHBINA AJICKTPUUCCKHUI 3apsil, DJICKTPUUECKOE
MoJie, MPOBOJHUKH M JUDJICKTPUKH, MOCTOSHHBIA AJIEKTPUYECKUNA TOK, MArHUTHOE
ToJie;

pasnuuaTth SBJIEHUS (TEIUIOBOE pACHIMpPEHUE M CKaTHe, TeIulolnepenaya, TEIUIOBOE
paBHOBECHE, CMauWBaHHWE, KaNWUIAPHBIC SBJICHUS, UCHApeHUE, KOHJACHCAIHS,
ILIaBJICHUE, KpUCTAJUTH3aIIUs (oTBepeBaHKE), KHIICHHUE, TerIonepeaya
(TEeTIonpoBOIHOCTh, KOHBEKIMS, HM3JIyd€HHUE), SJIEKTPU3alUs Tell, B3auMOJICHCTBUE
3apsJioB, JCHCTBUS DJICKTPHYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MarHuTOB, JACHCTBHE MAarHUTHOTO ITOJIS Ha MPOBOJHHUK C TOKOM, JJICKTPOMArHWTHAS
WHIYKIHS) 1O ONHCAHUIO HX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GUZNYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHpE, B
TOM uucie (u3uveckue SBIEHUS B MPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUISIpHbIE SBJIEHUS B NPHUPOJE, KPUCTAUIBI B Mpupoje, uzinydeHue CoiiHna,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOI0COB, POJib MAarHUTHOTO TOJS JJIS JKU3HU Ha
3emiie, ONSPHOE CHUSHUE, MPH ITOM IEPEBOJAUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKHX SBIICHHIA,



OTIMCHIBATh M3YYEHHBIC CBOMCTBA TeN U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PU3HUECKHE
BEJIMYMHBI (TEMIEpAaTypa, BHYTPEHHSAS SHEPrus, KOJWYECTBO TEIUIOTHI, YAEIbHAas
TEIUIOEMKOCTh ~ BEILECTBA, yJENbHAas TEIUIOTAa IUIABJICHUS, YAEIbHAs TEIUIOTa
napooOpazoBaHus, y/AelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(P(UIMEHT MOIEe3HOTO
JNEUCTBUS TEIUIOBOM MAIMHBI, OTHOCHUTEIbHASI BIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUUN
3aps], CuUJla TOKa, OJJEKTPUYECKOE HaIpsHKEHHWE, CONPOTHUBIICHHE IPOBOJHMKA,
yII€JIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IpU
ONMCAHUU MPaBWIbHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0003HaueHHs ¥ eIUHUIBI (PU3NIECKUX BEIMYHMH, HAXOIUTh (HOPMYIBI, CBA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0 BEIMYMHY C JPYI'MMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA Tes, (PU3MUECKHUE SIBICHHUS M IPOLECCHI, HCIOJB3Ys
OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BEIIEeCTBa,
MPUHIMI CYNEPHO3UIMH MoJeil (Ha KadyeCTBEHHOM YpOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa aiis ydacTka Lenu, 3akoH Jxoyns—JleHna, 3akoH coXpaHEHUS
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alHCHIBATh €ro
MaTeMaTH4eCKOe BhIPaXKEHHE;

OOBACHATH (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaIuit MPaKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYMHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOrMYECKHUX LIaroB C
onopoit Ha 1—-2 M3ydyeHHBIX CBOMCTBA (PU3HUECKUX SBICHUH, PU3NUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pemaTth pacy€THbIC 3amaydl B 2—3 JEWCTBHS, WCIIONB3yS 3aKOHBI W (POPMYIIHI,
CBs3bIBaIOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJa4yu
3alUCBIBaTh KPaTKOE YCIIOBHE, BBIABIIATh HEJOCTATOK JAHHBIX U PEIICHUS 3aayH,
BBIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE Ui €€ PElIeHHs], IPOBOIUThH PACUEThl U
CpaBHHMBATh MOJyYEHHOE 3HAUCHHE (PU3HUECKOI BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUIUYECKUX
METOJIOB,  HCIIOJIb3ys  ONMCAaHUE  HCCIEAOBAHMUS,  BBIACIATH  MPOBEPSEMOE
MPEANOJIOKEHUE, OLICHUBATh IPAaBUJIBHOCTh NOPSAJKA IPOBEICHUS HCCIEIOBAHNUS,
JIENIaTh BBIBOJIBI;

MIPOBOJUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuIsipHbIEe SIBJICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAHUS U HATPEBAHUS IIPU U3IYyYECHUH OT LIBETA
u3nyyaroiel  (moryomaromied) MOBEPXHOCTH, CKOPOCTh HCIApEHUs BOJABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAAM €€ MOBEPXHOCTH, DJIEKTpU3alUs Tel H
B3aMMOJICIICTBUE SJIEKTPUUYECKUX 3aPsA0B, B3aUMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEN NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBONCTBA JJIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEANOI0KEeHNUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOTo 000pylOBaHMs, OIUCHIBaTH XOJA OIBITa U
(GbopMynupoBaTh BBIBOJBI;

BBINIOJIHATH MPSAMBIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHON BIIQ)KHOCTH BO3/yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(¢U3NYeCKUX BEIMYUH, CPAaBHUBATh pe3ylbTaThl H3MEPEHUH ¢ Y4€TOM 3aJaHHOU
abCOJIIOTHON MOTPEIIHOCTH;



MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTH OJHOW (PM3UUECKO BEIHMYMHBI OT JPYrou ¢
HCII0JIb30BAHUEM TPSAMBIX U3MEPEHUHN (3aBUCHUMOCTb COIPOTHUBIJIEHUS NPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJN NOMEPEYHOI0 CEYEHUs M YJEJIBHOIO CONPOTHUBIIEHUS BEIECTBA
IIPOBOJTHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHUS Ha POBOJIHUKE,
UCCIICZIOBAaHUE IIOCIIEAOBATEIBbHOIO U MAPAJIEIbHOIO COCAMHEHUN IIPOBOJHHKOB):
IUIAaHUPOBATh UCCJEI0BAHUE, COOMpATh YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIEAys
MPEI0KEHHOMY IIaHy, (PUKCUPOBATh PE3Y/bTAThl MOJYYEHHONW 3aBUCUMOCTH B BHUJIE
TaOaHIl U TPaUKOB, IETaTh BBIBOKI 10 PE3yIbTaTaM HCCIIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHS (U3NYECKUX BEIHUYWH (yIeNnbHas TEIUIOEMKOCTh
BEILECTBA, COIPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOLIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh H3MEpPEHUs, coOUpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIYs
MPEI0KEHHON UHCTPYKIMH, ¥ BHIYUCIISATH 3HAUCHUE BETUUYHHBI;

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH Mmpu paboTe ¢ JabopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOICTB C OMOpOW Ha WX ONMHUCaHHs (B TOM YHCIE: CUCTEMAa OTOIJICHHUS OMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK DIEKTPHUUECKON
SHEpPruH, OJJIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTETH, DJIEKTPOMArHUT, SJIEKTPOJBUTATEIH
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHHUA O CBOWCTBaX (DU3MUECKUX SIBICHUH U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPONCTBA M H3MEPUTENbHBIE HPUOOPHI MO
cXeMaM M CXE€MaTHYHbIM PUCYHKaM (KHUAKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUraTellb BHYTPEHHErO CTOpPaHMs, 3JEKTPOCKOI, peocTar), COCTaBIATh
CXEMBI DJIEKTPUYECKUX LIEeNeH ¢ MOCIeN0BaTEeIbHBIM U MapauIeIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPHUUECKUX LIeTEH ;
IPUBOAUTH TpPUMEPHl (HAXOAUTh MH(OpPMALUIO O MpUMEpax) MPAKTUYECKOIO
UCIOJb30BaHUSA (PU3MUECKUX 3HAHMM B IIOBCEAHEBHOM KHU3HM I oOecredyeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUUECKUMH YCTpOMCTBaMuy,
COXpaHEHMs 3JI0pOBbsl M COONIONEHHS HOPM JKOJIOTUYECKOTO IIOBEJECHHUSA B
OKpyXarolleH cpene;

OCYILIECTBIIATh IMOMCK HHPOpManuu (uzndyeckoro cojepxanus B VHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAHUM U MyTéM CpaBHEHUS JIOTOJIHUTENIbHBIX HMCTOYHUKOB
BBIIEIATh MHGPOPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MM MOXKET OBITh
HEI0CTOBEPHOI;

UCIOJIb30BaTh IPU BBINOJHEHUH y4eOHBIX 3a/laHUI Hay4HO-NOMYJSPHYIO JINTEPATypy
(U3NYECKOro COAEp)KaHUs, CIpaBOYHbIE MaTepualbl, pecypchl cetu HMHTepHer,
BIA/IeTh NPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYT'YIO;

co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUe YCTHbIE COOOLIeHMs, 00001as
MHGOPMAIIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJIEp)KaHUs, B TOM YHUCIIE
NyOJIMYHO  MpPEACTAaBIATh  pe3yibTaThl MPOEKTHOM WM  HMCCIeloBaTelbCKON
JESITEIbHOCTH, IIPU 3TOM T'PaMOTHO HCIOJIb30BaTh M3YYECHHBIN NMOHATHIHBIN ammapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUECH;

IPU BBIMOJHEHUH Y4eOHBIX TPOEKTOB M HCCIENOBaHMHA (U3NYECKUX MPOLECCOB
pacrpeneniaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJauyaMH,



CIICIWUTH 32 BBIIOJIHCHUEM IUIAHA JACUCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBATh  COOCTBEHHBIM BKJaX B  JEATEIBHOCTH  TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MIPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xonmy obyuenust B 9 kJacce npeAMETHBIC pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

HCIIOJIB30BAaTh IIOHATHUA. CHUCTECMA orcqéra, MaTepI/IaJII)HaSI TOYKa, TpaeKTOpI/Ifl,
OTHOCHTEIIFHOCTh MEXaHHUYECKOTO IBWKEHUS, nedopmanus (yrmpyras, miacTU4eckas),
TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W IEPETPYy3KH, IICHTP
TSOKECTH, aOCOJIFOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPIOTO Tella, PaBHOBECHE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
3J'IeKTp0MaFHHTHBI€ BOJIHBI, IIIKaJia BJIGKTpOMaFHI/ITHI)IX BOJIH, CBET, 6J'[I/I30py1(OCTB nu
)IaJ'II)HO30pKOCTB, CHCKTpI)I I/ICHyCKaHI/ISI N IIOTJIOIICHUA, anb(ba, 6CTa- U raMmma-
I/I3J'IyquI/I5[, HU30TOIIHBI, smepHasl 3H€pF€TI/IKa;

paznuuaTh SIBIICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSAMOJIUHEIHOE JBMKCHHE, CBOOOTHOE MMaJICHUE Tell, PABHOMEPHOE
IBHUKCHHUC 110 OKPY)KHOCTI/I, BSaHMO)IeﬁCTBHe TCI, peaKTI/IBHOG JABMKCHUCEC,
KoJieOaTelbHOE JIBIDKCHHE (3aTyXalollue W BBIHYKICHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBHOKCHHE, OTPAKEHUE 3BYKa, MNPSIMOJMHEHHOE paclpoOCTpaHCHHE,
OTpaXCHHE U MPEIIOMIICHUE CBETA, IMIOJTHOE BHYTPECHHEE OTPAKECHUE CBETA, Pa3JIOKEHUE
0eoro cBeTa B CIEKTP M CJIOXEHHE CIEKTPATBHBIX I[BETOB, IWCIICPCHUS CBETA,
CCTCCTBCHHAsA pa)]l/IoaKTI/IBHOCTB, BO3HUKHOBCHHC .]'H/IHGf/i‘-IElTOl"O cneKTpa I/I3J'Iy‘—IeHI/I$I)
10 ONMCAaHWI0 MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINUX
naHHOe (M3MUECKOE SBIICHHCE,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MUCCKHX SBJICHUHA B OKPY)KaroIeM MUpe (B
TOM 4YHciie (PU3HYSCKUE SBJIICHUS B MPUPOJIC: MPHIUBLI M OTIUBBI, JTBHKCHHE TUIAHET
COJIHEYHOM CHCTEMBI, PEAKTUBHOEC JIBHKCHHE JKUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHHME, CCHCMHUYECKHE BOJIHBI, I[yHaMH, 05XO0, IIBETa TelI,
ONTHYECKUE  SABJICHUSA B  MPUPOAC, OHOJIOTHYECKOE  JICHCTBHE  BHUIUMOIO,
yIBTPA(PHOJIECTOBOIO M PEHTTCHOBCKOTO H3JIy4CHUH, €CTECTBEHHBIA pPaIOaKTHBHBIN
($hOH, KOCMHUYECKHE JIy4YH, PATUOAKTHBHOE H3IYYCHHE MPUPOJHBIX MHHEPAJIOB,
JNCHCTBHE PAIMOAKTUBHBIX M3JIYYCHUI Ha OpraHU3M YeoBeKa), IPU 3TOM IIEPEBOMTH
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIICIATH CYHISCTBEHHBIC CBOMCTBA (IPU3HAKH)
(U3HYECKUX SIBJICHUI;

OIHMCBIBATh M3YYCHHBIC CBOMCTBA Tell U (PU3HUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUEC
BEJIUYHMHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella IMPH HEPAaBHOMEPHOM JBMIKCHHH,
YCKOPEHHUE, MepeMelICHUE, MyTh, YIII0Bas CKOPOCTh, CHUJIa TPEHUSs, CWJIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO TaJeHUs, BEC Tela, UMITYJIbC Telld, MMITYJIbC
CHWJIBI, MeXaHN4ecKass paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTHsl TeJa, MOJAHITOTO
HaJ| TOBEPXHOCTHIO 3eMJIH, TIOTEHIIMATbHAs PHEPTHsI CKATON MPYKUHBI, KHHETHUECKast
JHEprus, TMOJHAS MeXaHW4ecKas SHEeprusi, Mepuoj M YacToTa KoJeOaHWii, IMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MMOKa3aTeh MPEeIOMIICHUS
Cpelbl), MPU OMHCAHWU TPABUIBHO TPAKTOBATH (DPU3MUECKUN CMBICH HCIIOJIb3yEeMBIX
BENTUYMH, OOO3HAYEHUS M EIUHHIBI (U3NYECKHX BEIMYWH, HAXOTUTh (OPMYIHI,
CBSI3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEIUYHHY C JPYITMMH BEITUYMHAMHU, CTPOUTH
rpaduKy H3y4eHHBIX 3aBUCUMOCTEH (DU3HUECKUX BEIMYMH;



XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUCCKUE SIBICHHUS M MPOLECCHI, UCIOIb3ys 3aKOH
COXPAHEHHUS 3HEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULIUU CHJI,
MPUHIIUI OTHOCUTENBHOCTH [ anuines, 3akoHsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPaXEHHUsS M IPEJIOMIIEHHS CBETA, 3aKOHbl COXPAHEHHUS 3apsl0BOTO U
MaccoBOIO 4YMCEI NpPHU SACPHBIX pEaKIUsAX, IPd OSTOM JIaBaTh CJIOBECHYIO
(GOopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE
CUTyallull  IPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BbIABIATh  NPUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX I11aroB C ONOPOM Ha 2—
3 W3ydYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3NYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemarh pacué€THbIe 3a/1a4M (OMHUPAIOLIUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3Ys
3aKOHBI M (OPMYIbI, CBSI3bIBalOLINE (U3UYECKUE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBUS 3aJauyd 3alHChIBaTh KPATKOE YCJIOBHME, BBIABIATH HEJOCTAOLIUE WIH
130bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYNbI, HEOOXOJUMBIE Ui PEIIEHu,
MPOBOJUTH pacuéThl W OLIEHWBATHh PEATUCTUYHOCTb MOJYYEHHOTO 3HAYEHUs
(bM3UYECKO BETUYNHBI,

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB,  MCHOJb3ys  ONUCAHUE  MCCIEAOBaHUSA,  BBLACIATH  IPOBEpsieMOe
MIPENIOJIOKEHNEe, OIEHUBATh IPAaBUIBHOCTh NOpsSAKA MPOBEICHHS HCCIEIO0BAHUSA,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTAaThl HAOIIOICHUN U OTIBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWMCTB
TeJ (U3yd4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPIUH, 3aBUCUMOCTh
neproa KoyieOaHui NpyKMHHOTO MasiTHUKA OT Macchl I'py3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTYbl MaNbIX KOJeOaHHH, MPSIMOIMHENHOE paclipoCTpaHEeHHE
CBETa, DPA3JIO’)KEHUE OeJoro CBeTa B CIHEKTpP, M3Y4YEHHUE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajle ¥ CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparoliel JIMH3E,
HaOJIO/IEHUE CIUIOUIHBIX M JIMHEWYaTbIX CIIEKTPOB H3IYYEHHUs): CaMOCTOSTEIIBHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMsI, ONUCHIBATE XO/1 OIbITA U
€ro pe3yibTarhl, ((OPMYJIUPOBATH BBIBOIbI;

IIPOBOJIUTH IPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenensis cpeiHee
3HaYeHHe u3MepseMol BeJWYMHBl ((OKYCHOE paccTOsHHME CcoOuparoleil JIMH3bI),
000CHOBBIBAThH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO IIPUO0pa);

IIPOBOJIUTH HCCIIEJJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJb30BaHUEM
IOpSIMBIX M3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, Iepuojia KoJiebaHUl MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIjla OTPaXKEHHUs CBETa OT yrja HaJeHHus U
yIJia MpeoMIIeHHs OT yrila MajJeHus): IIAHUPOBAaTh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
co0MpaTh YCTaHOBKY, (HMKCHpPOBaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH
(¢u3nYecKuX BEIMYUH B BUJAE TAaONUIl U rpadUKOB, HeIaTh BBIBOJBI IO pe3ylbTaTaM
HCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIUYMH (CpeiHss CKOpOCTb H
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MaJeHHUs,
KECTKOCTh HPYXKHUHBI, KOAPPUIUEHT TpeHHsI CKOJIbKEHHUs, MeXaHHueckass padoTa H
MOIITHOCTh, YacTOTa W TMepHoj KojeOaHWi MaTeMaTH4eCKOT0 U MPYKUHHOTO
MasiTHUKOB, OITHYECKas cuja coOuparomel JMH3bI, paJUOAKTUBHBIA  (OH):



IUIAaHUPOBATh M3MEPEHHUs, cCOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEpEHUs, CIeAysl NPEUIOKEHHOW MHCTPYKIMM, BBIYMCIATH 3HAYEHHE BEIUYMHBI U
aQHAJIM3UPOBATh IIOJYYEHHBIE pE3yJbTaThl C Y4ETOM 3a/JlaHHOM IMOIPEUIHOCTH
U3MEPEHUN;

coOmoaTk TMpaBWia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3WYECKHX MOJEJeH: MaTepHaabHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHHWK CBETA, Jyd, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOTO S/Ipa;

XapakTepU30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOICTB C ONMOPOM Ha WX ONHUCAHUA (B TOM YHCIE: CHUAOMETP, JaTUUKU MOJI0KEHUS,
PaccTOSHUS U YCKOPEHMUs, paKkeTa, 3X0JI0T, OYKH, IEPUCKOI, poToanmapaT, ONTHIECKHUE
CBETOBO/JIbl, CIEKTPOCKOMN, J03UMETp, KaMepa BuWiIbCOHA), HCIOJB3YSl 3HAHUS O
CBOMCTBaX (PM3NUYECKUX SABJIICHUN U HEOOXOAUMBbIE PU3NYECKHE 3aKOHOMEPHOCTH;
HCI0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEpPUTENbHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOLIECCOB MPH PEUIeHHH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKHUE CXEMbl JJIsl MOCTPOCHHS M300paKeHUH B IMJIOCKOM
3epKajie 1 coouparoiei TuH3e;

MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DM3MUYECKUX 3HAHWM B TOBCEIHEBHOM JKHU3HH ISl oOecreueHus
0e30mMacHOCTH TpHU OOpalieHMH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3JI0pOBbsl M COONIONEHHS HOPM HKOJIOTUYECKOTO TIOBEJECHUSA B
OKpY»Kalolllel cpene;

OCYLIECTBIATh MOMCK HH(popManuu (¢usndeckoro coaepxkanus B HHTepHere,
CaMOCTOATENIBHO (OPMYJIUpPYST IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpEaeSICHHs
JOCTOBEPHOCTH TOJY4€HHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIUXCA 3HAaHUH U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIOJb30BATh IIPU BBIIOJHEHUH Y4EOHBIX 3a/laHUI HAay4HO-IOMYJSIPHYIO JINTEPATypy
(U3NYECKOro COAEp)KaHUs, CIpPaBOYHblE MaTepualbl, pecypcbl cetu MHTepHer,
BIaJeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHbIC MUCbMEHHbIE U YCTHBIE COOOIIEHUsI HA OCHOBE MH(OPMALIH
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOro COAEp)KaHUs, MyOIMYHO MpPeCTaBIATh
pe3yabTaThl IPOEKTHOM MIIM HCCIIEA0BATENILCKOM AESATEIBbHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh H3YyYCHHbIM NOHATUHHBIA amnmapar H3yd4aeMoro paszena (QU3MKH U
COINPOBOKJATh BBICTYIUICHHE Ipe3eHTalueld ¢ yuy€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBO 4acoB DJIeKTPOHHBbIE
HanMeHoBaHue pa3ieioB H TeM B Koutp Ipakru | (uudpoBbIe)
/o NnmporpaMmmbIl ce 0OJIbHBIC yecKue Oﬁpa3OBaTeJ1beIe
re padoThI padoTsl pecypchl
Pa3nen 1. ®usuka u €€ poJib B IO3HAHMHU OKPY/KAKOIIEr0o MUpa
1 DUBIKE - HAVKA O e 5 bubmuoreka [[OK
HN3UKaA - H IIpu
A K PHPOs https://m.edso00.ru/7f416194
1 bubmmoreka 11OK
(6)) 2 1
2 HBMACCKHE BEMITAHMHbL https://m.edso0.ru/7f416194
1 EcrecTBeHHOHayUHBIH METON 5 1 bubmmoreka 11OK
3 [IO3HAHUSA https://m.edso0.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
2 CTtpoeHue BellecTBa 1 bubmorexa  TIOK
A P - https://m.edso0.ru/7f416194
2 JIBrmykeHre ¥ B3aUMOACHCTBHUE YaCTHI] 5 1 bubmmoreka 1IOK
2 BEILlECTBA https://m.edso0.ru/7f416194
2 ArperatHble COCTOSIHUS BEILECTBA 2 bubmorexa  TIOK
3 p H https://m.edso0.ru/7f416194
Uroro mo pazneny 5

Paznen 3. /IBu:keHue U B3auMoOJeiicTBHE TeJl



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

bubmuorexka I[OK

M
CXAMMHCCROE ABIberHe 3 https://m.edso0.ru/7f416194
3 Wuepnus, macca, INIOTHOCTH 4 bubmorexa  [TOK
P, ’ https://m.edso0.ru/7f416194
3 bubmorexka 1IOK
.B 14
Cuna. Buet cur https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
4 HNasnenue. Ilepemaua  gaBieHUs 3 bubmuoreka [[OK
TBEPABIMU TEJIAMH, )KUIKOCTAMHU M Ta3aMu https://m.edso00.ru/7f416194
4 Tapnerie oc 5 bubmmoreka 11OK
BJIEHHE KHUIKOCTH
: a https://m.edso0.ru/7f416194
4 bubmmoreka 11OK
ATMoChepHOe naBIeHIC 0 https://m.edso0.ru/7f416194
4 JlelicTBe JKUIKOCTH M Ta3a Ha 7 bubmmoreka 11OK
MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3zpnesa 5. Pabora u MOIIHOCTL. JHepPrus
> PaboTa 1 MOIITHOCTh 3 buommorexa  TIOK
- https://m.edso0.ru/7f416194
> IIpocThie MeXaHU3MBI 5 buommorexa ~ TIOK
P https://m.edso0.ru/7f416194
> MexaHn4deckast SHEPTHst 4 Buomnorexa  TIOK
© eoKat oep https://m.edso0.ru/7f416194
Hroro no pazneny 12



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 11O
[TPOTPAMME

68

12




8 KJIACC

I[TPOTPAMME

KoauuecTBo yacoB DJIeKTPOHHBbIE
A HaumeHoBaHue pa3gejioB U TeM B Kontp Ipakru | (uudposbie)
n/m NporpamMmmsbl cer OJIbHbIE yecKue o0pa3oBaTe/ibHbIE
0 padoTsI padoThbI pecypchl
Paznen 1. TenuioBble sAiBJIeHUS
! CrtpoeHue 1 CBOICTBA BEII[ECTBA 7 bubmmorera  TIOK
T HUC U CBOUCTBA B TB
1 P B https://m.edsoo.ru/7f4181ce
1 bubmmorexka I[OK
T 21 1
2 SILTOBHE HpOLeceht > https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Pa3znes 2. DiiekTpuyecknue 1 MArHUTHbBIE SIBJICHUS
2 DIEeKTPUUIECKHE 3apsibl. 7 1 bubmuoreka I[OK
A 3apsKeHHBIE Tella M MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2 bu6 OK
P [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 https:/ /mi dzig.Treque; £ 1L8I lce
2 bubmmoreka I1[OK
M 6 1 15
3 ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
2 3 4 bubmuorexka I1OK
JIEKTPOMAarHUTHasK WHITYKITUS
4 P e https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB 11O 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Koan4yecTBo yacoB DJIeKTPOHHBbIE
A HaumeHoBaHue pa3gejioB U TeM B Kontp Ipakru | (uudposbie)
n/m NporpamMmmsbl cer OJIbHbIE yecKue o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
1 MexaHu4deckoe JIBUKCHUE u 10 1 bubmmorexka I1IOK
1 CIIOCOOBI €ro OTIMCAHUS https://m.edsoo.ru/7f41a4a6
1 bubmmorexka I[OK
B i 20 1 3
2 SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
1 bubmmorexka I[OK
3 10 3
3 e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckue Kojae0aHusl U BOJTHbI
2 bubmmoreka I1[OK
M 0 7 3
1 CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
2 bubmmoreka I1[OK
M .3 8 1 3
2 CRAHIICCITIE BOIMEL JBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiieKTpOMarHuTHOE MOJie H JIEKTPOMATHUTHBIE BOJTHBI
3 DIEKTPOMarHuTHOE rnoJjue u 6 2 bubmunoreka I[OK
1 ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBbI€ AIBJICHUSA



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

4 3ako acpocTrpaHe cBeTra 6 2 bubmorexa  [OK
HBI IT TPAHCHUA CBCT
A pactipoctp https://m.edsoo.ru/7f41a4a6
4 bubmmoreka [IOK
2 Jlus3el 1 ONTHYCCKHE HPHOOPS! 6 3 https://m.edsoo.ru/7f41a4a6
4 Pasnoxenune Oesoro ceera B Clie 3 2 bubmorexa  TIOK
JKCHU T BCTA B CIICKT
3 & . p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE SIBJEHHUS
5 Hcnyckanne W moOTJONIEHHWE CBETa 4 1 bubmuoreka I[OK
A aTOMOM https://m.edsoo.ru/7f41a4a6
> CrpoeHne aTOMHOTIO siIpa 6 1 bubmorexa - TIOK
2 P P https://m.edsoo.ru/7f41a4a6
5 bubmmorexka I[OK
3 FLnepHEIe peakin ! . https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3znen 6. [loBToOpuTe/ 1bHO-00001IaK0 M MOLY b
6 [ToBTOpEHME u 00001IeH1E 9 5 bubmmoreka I1[OK
1 cojiepkanus Kypca pusuku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB IIO 102 97
[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo 4acon 1 DJIeKTPOHHBbIE
a
Kont IpakTn nu(ppoBLIe
Tema ypoxka B P P Ta bp
n/n OJIbHBbIE yeckue odpa3oBaTejbHbIE
cero U3ydeHus
padoThI padoTsl pecypchl
j ®du3nKa — HayKa O IPUPO/IE.
SBneHus npupoapl 1
) DU3NYECKUE SBJICHUS 1
) Ou3nyecKkue BEIUYUHBI U UX
U3MEpPECHHUE 1
Ypok-uccienoBanue
) "U3mepenue  Temmeparypbl  IpH 1
MIOMOIIH KUJKOCTHOTO TEepMOMETpa 1
U JJaTYMKa TeMIreparypsl"
MeTtoanl HAay4HOTO
d 0 o e bubmuoreka I11OK
¢ mnosHanus. Onucanue QUINYECKUX
. . 1 https://m.edsoo.ru/ff09f72a
SIBJICHU C TIOMOIIIbIO MOJIeTei
Ypok-uccienoBanue
"IlpoBepka THUIIOTE3bI: AATBHOCTh
¢ monéra n1apuKa, IIyIIEHHOTO 1 1

TOPU30HTAJIBHO, TeM OOJIbIIE, YeM
OoJblIe BBICOTA ITycKa"

Crpoenue BEIlIECTBA.

bubmmorexka IJOK



https://m.edsoo.ru/ff09f72a

OnbITHI, JIOKa3bIBAIOIIHE
JUCKPETHOE CTPOEHHUE BEIIECTBA

https://m.edsoo.ru/ff09fe0a

JIBM>KeHHE 4acTull BEUIECTBa

bubmmorexka I[OK
https://m.edsoo0.ru/ff0a013e

Ypok-uccienoBaHue
«OT1BITHI 110 HaOJIIOIEHUTO
TETUIOBOTO PACIIUPEHUS Ta30B)»

ArperaTHblie COCTOSTHUSI
BeIlleCTBA

Oco0OeHHOCTH  arperaTHbIX
coctostHMA Boxpl. O000IIEHHME I1I0
paszaeny «IIepBoHauanbHbIE
CBEJICHHS O CTPOCHHH BEIICCTBA

bubmmorexka I[OK
https://m.edsoo.ru/ff0a0378

Mexannueckoe  OBM)KECHHE.
PaBHOMEpHOE U  HEpaBHOMEpPHOE

bubmmorexka I1[OK
https://m.edsoo.ru/ff0a05c6

IBIDKEHHUE
CKopoOCTb. E mnHuner bubmmorexka I1[OK
CKOPOCTH https://m.edsoo.ru/ff0a079c

Pacyer myru u BpeMmeHu
JIBUKCHUS

bubmmoreka I1[OK
https://m.edsoo.ru/ff0a0ae4

Nuepumsi. Macca — wmepa
WHEPTHOCTH Tell

bubmuorexka I11OK
https://m.edsoo.ru/ff0a0c10

IInoTHOCTB BCIICCTBA.
Pacuer Maccel ¥ 00beMa TeJIa IO €ro
IIJIOTHOCTH

bubmuorexka I11OK
https://m.edsoo.ru/ff0a0fee

JIaGopatopHas pabora
«OmnpezeneHue MIOTHOCTH TBEPAOTO
TeJa



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Pemenne 3amau 1o Teme
"ITmoTHOCTH BemecTra"

bubmuorexka I11OK
https://m.edsoo.ru/ff0al23c

Cuna kak XapakTepHCTHUKa
B3aUMOJICHCTBUSA TeJL. Cuna
ynpyroctu. 3akoH ['yka

A

JlaboparopHas pabota
«3yuenue 3aBUCUMOCTH
pacTsKeHus (nedopmanun)

MPYKHAHBI OT MPUJIOKEHHOW CUIIbD)

[[SIBnenue Tsrotenus. Cuna
TSOKECTH

CBs3b MEXKy CUJION
TSOKECTH U Maccoi Tena. Bec Ttena.
Pemenne 3amay mo Tteme "Cuia
TsKecTH"

bubmmorexka I[OK
https://m.edsoo.ru/ff0al778

Cuna TsSKECTM Ha JpYrux
IJIaHETaXx. dusznyeckue
XapaKTEePUCTUKH TJIAHET

bubmmorexka I1[OK
https://m.edsoo.ru/ff0a1502

N3mepenne CHUJL.
Hunamometp

bubmmoreka I1[OK
https://m.edsoo.ru/ff0al8cc

Bec tena. HeBecomocTh

bubmuorexka I11OK
https://m.edsoo.ru/ff0al778

Cnoxenue JBYX cui,
HaMpaBJIEHHBIX MO OJHOW MPSMOM.
PaBHOzielicTBYOIIAs CHIT

bubmuorexka I11OK
https://m.edsoo.ru/ff0ala70

Pemenne 3amadu mo Teme
"PaBHogeiicTByrOMmas cuin"

Cuna TpeHuss u e€ BHUIBI.

bubmmorexka I1JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Tpenue B IpuUpoOaE U TEXHUKE

https://m.edsoo.ru/ff0alb9c

A

JlaboparopHas pabota
((I/I3yT-ICHI/Ie 3aBUCUMOCTHU CHJIBI
TPCHUA CKOJIBXKCHU A oT CHJIbI
JTaBJICHUS u Xapakrepa
COTPHUKACAIOLIUXCS TTOBEPXHOCTEH»

bubmmorexka I[OK
https://m.edsoo.ru/ff0alcc8

Pemenue 3a71a4 Ha
ONPENEICHUE PABHOAECHCTBYIOIIEH
CHJIbI

Pemenue 3amay mo TeMmam:
«Bec Teay, «I'paduueckoe
n300pakeHNe CHII», «Cuibny,
«PaBHOACHCTBYIOIIAS CHAID»

bubmmorexka I[OK
https://m.edsoo.ru/ff0alde0

KontponpHass pabGora 110
TEMaM: «MexaHnnueckoe
nBukeHue», «Macca, MIOTHOCTBY,
«Bec Tea, «I'paduueckoe
n3zoopaxenue cuimy, «CHib

aBJICHUE. Crioco0s1
X . Zi A bubmmorexka I1[OK
HbIIICHUS u JIAYCHUS
yM e https://m.edsoo.ru/ff0a20a6
JTABJICHUS
, JlaBienue rasa.

3aBUCHUMOCTh JaBIIEHUS Ta3a OT
00BEMa, TeMIieparypsl

bubmuorexka I11OK
https://m.edsoo.ru/ff0a2376

[lepenaua aBIIEHUS
TBEPABIMU TEIIaMHU, KHUJIKOCTIMU U
razamu. 3axoH Ilackans

bubmmoreka I1JOK
https://m.edsoo.ru/ff0a25b0

I[aBJ'IeHI/Ie B JXKHIAKOCTH U

bubmmorexka I1JOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

rase, BBI3BAHHOE JCHCTBUEM CHIIBI
TSDKECTH

https://m.edsoo.ru/ff0a2718

Pemenue 3agau mo Teme
«/laBneHue B IKHIKOCTH U Trase.
3akoH Ilackaisa»

bubmmorexka I[OK
https://m.edsoo.ru/ff0a2826

CooOmaromuecs cocyabl

bubmmorexka I[OK
https://m.edsoo.ru/ff0a2970

I'mppaBinueckunii mpece

bubmmorexka I[OK
https://m.edsoo.ru/ff0a3136

Manowmetpel.  [lopmnHeBoit
JKUJIKOCTHBIM HacoC

Atmocdepa 3emn "
IIPUYMHBI €€ CYILIECTBOBAHUS

bubmmorexka I[OK
https://m.edsoo.ru/ff0a2b5a

Bec Bo3ayxa. AtmocdepHoe
JIaBIICHHE

bubmmorexka I1[OK
https://m.edsoo.ru/ff0a2b5a

N3mepenne atmocdepHOro
nasiieHus. OnbIT Toppuyuenu

bubmmorexka I1[OK
https://m.edsoo.ru/ff0a2da8

3aBUCHUMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HaJ YPOBHEM
Mopst

bubmmorexka I1[OK
https://m.edsoo.ru/ff0a2fc4

BbapomeTtp-anepou.
ATmocdepHoe JaBJICHUE Ha
Pa3IUYHBIX BHICOTAX

bubmuorexka I11OK
https://m.edsoo.ru/ff0a2fc4

Pemenne 3amau mo Tteme
AtmocdepHoe naBienue"

JlericTBUE JKUIKOCTH WU Ta3a
Ha TMOrPY)KEHHOE B HHUX TeJO.
ApxumenoBa cuiia

bubmmorexka I1JOK
https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

JlaboparopHas pabota
«Ornpenenenue BBITAJIKUBAIOLIECH
CWIBI, JEHUCTBYIOLIEH Ha Teo,
MOTPY>KEHHOE B )KHJIKOCTH)

bubmuorexka I1IOK
https://m.edsoo.ru/ff0a33fc

JlaboparopHass pabora 1O
TeMe «lccaemoBanue 3aBUCHMOCTH
Beca Tella B BOJE OT O00bEMa
MOTPYKEHHOM B JKHAKOCTh YacTH
Tena»

bubmmorexka I[OK
https://m.edsoo.ru/ff0a3514

Fx._ 1

IlnaBanue Ten

bubmmorexka I[OK
https://m.edsoo.ru/ff0a3a96

Fx. 1

JlabopaTopHas pabora
"KoHcTpynpoBaHnue apeomeTrpa WiH
KOHCTPYMPOBAHUE JIOJIKU u
OTIpENICIICHUE eé
rpy30n0aAbEMHOCTH"

Fx._ 1

Pemenye 3amay mo Temam:
«IInaBanne CYJIOB.
BosznyxomiaBanue», «JlaBeHue
TBEP/IbIX TEJ, )KUJIKOCTEH U Ta30B»

bubmmoreka I1[OK
https://m.edsoo.ru/ff0a3654

Fx. 1

KoutponpHas pabora 1o
Teme «JlaBieHue TBEpIBIX Ted,
KUAKOCTEH U ra30B»

Fx. 1

Mexanuyeckas pabota

bubmuorexka I11OK
https://m.edsoo.ru/ff0a3f82

Fx._ 1

MomHoCTE. Enuanner
MOIITHOCTH

bubmnoreka I1JOK
https://m.edsoo.ru/ff0a3f82

Ypoxk-uccnenopanue "Pacuér



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

MOLIHOCTH,  Pa3BUBAcMOM  IIpU
noabéMe 1o JecTHuue"

Fx._ 1

[Ipocteie MEXAHU3MBI.
Prruar. PaBHOBecHe cuil Ha pbryare

Fx._ 1

Pbryaru B TexHuke, ObITY U
npupone. JlabGoparopHas pabora

bubmmorexka I[OK

HOTEHIIMATIbHOMN SHEPrun npu
CKAaThIBAHUUA Tejla II0 HAKIOHHOH
IJIOCKOCTH"

. 0.5
«HMccnenoBanue YCIIOBHI https://m.edsoo.ru/ff0a478e
pPaBHOBECHS phIUara
3 Pemenne 3amau 1o Teme bubnmuoreka I1[OK
«YCITOBHUS pAaBHOBECHUS phIUaray https://m.edsoo.ru/ff0a48a6
Kosddunuent  monesnoro
§ nericTBUs MeXaHHu3Ma. 05
JlabopatopHast padota «M3mepenue '
KIIJI HakIOHHOM IIOCKOCTH
¢ Pemenne 3amad mo Teme bubmmorexka I1[OK
"Pabora, momuocts, KIT/I" https://m.edsoo.ru/ff0a4c48
Mexanunueckas SHEpPrHusl.
¢ P bubmmorexka I1[OK
Kunernyeckas u mNOTEHIMAIbHAS https://m.eds0o.ru/ff0ad252
SHEprus T '
¢ 3akoH COXpaHCHUS bubmuoreka I11OK
MEXaHHYECKOM SHEPIHH https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT MO0 TeMe
"OKCIIEpUMEHTAJIbHOE OIPE/CIICHHE
¢ wu3MeHeHus KUHETUYECKOU u 1

KontponpHast pabota 10



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

teMe «Pabora ®  MOIIHOCTSE. 1
OHeprus»

PesepBHbiit ypok. Pabota ¢

; bubmmorexka I[OK
TEKCTaMU 10 TeMe "MexaHudeckoe

1 https://m.edsoo.ru/ff0adee6

nBIOKeHue"

PesepBHbiit ypok. Pabota ¢

. 1 bubmmorexka I[OK
TeKCTamu o Teme "Jlaprenne 1 https://m.edsoo.ru/ff0a4ffe

TBEPJIBIX TEJ, )KUJKOCTEH U ra3oB"

PesepBHbIit ypok. Pabota ¢
TekctaMu 1o  teme  "Pabora.
MomntHocts. OHeprus”

OBIIEE KOJIMYECTBO YACOB
10 ITTPOI'PAMME 68



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Tema ypoka B Korrp Mpakru Ta . wipposrIe
n/m OJIbHbIE yeckue o0pa3oBaTe/ibHbIE
cero H3yYeHus
padoTsI padoThbI pecypchl
OcHoBHbIE TIOJIOKEHUS
j MOJIEKYJISIPHO-KUHETHYECKO M bubnmuoreka I1[OK
TEOpHUHU u ux OTIBITHBIE 1 https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
) Macca u pazmep aTOMOB U
1 MOJIEKYJT 1
| Mopaenu TBEpIOTO, }KI/IILKOFS) BuGmioreka  LIOK
1A rasoo0pasoro COCTOHHH 1 https://m.edsoo.ru/ff0a540e
BEIECTBA
OO0bscHeHue CBOICTB
TBEPOTO, AKHUJKOTO u
) ra3o00pa3Horo COCTOSTHUI
BEIIECTBA HA OCHOBE IOJOXKECHHI 1
MOJIEKYJISIPHO-KUHETHYECKO I
TEOpUU
d Kpucrannuueckue u bubnunoreka I[OK
1 amopdHble Tena 1 https://m.edsoo.ru/ff0a5800
CmauuBanue u
¢ xamwusipHocTs.  IloBepxHOCTHOE bubmioreka LOK
1 https://m.edsoo.ru/ff0a5530
HaTSKCHHE
| TemmoBoe pacmMpeHue H bubnunoreka I[OK
CHKaTHe 1 https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temneparypa. CBsi3b
TEMIIepaTyphl co CKOPOCTbIO
TCIIJIOBOTI'O ABUKCHUA YaCTHUI]

Buyrpennss JHEprus.
CriocoObl  M3MEHEHHs BHYTPEHHEU
SHEPrUH

bubmmorexka I[OK
https://m.edso0.ru/ff0a5c60

Buael Tenonepenaun

bubmmorexka I[OK
https://m.edsoo.ru/ff0a6412

VYpok-koHpepeHus
"[IpakTHueckoe HCIIOJIb30BAHUE
TEIIJIOBBIX CBOMWCTB BEUICCTB u

bubmmorexka I[OK
https://m.edsoo.ru/ff0a65c0

MaTCpraioB B IeJsx
sHeprocOepexxeHus"
KoaunuectBo TEIJIOTHI. bubmmorexka I[OK

VenbHasg TEIIOEMKOCTD

https://m.edsoo.ru/ff0a6976

YpaBHeHue TEIJIOBOTO
Oamanca. Term1ooOMeEH W TEIIOBOE

bubmmorexka I1[OK
https://m.edsoo.ru/ff0a7088

paBHOBecHE
JlaGopaTopHas pabora
"UccneqoBanue SIBJIEHUS bubmmorexka I1[OK

TEIJI000MEHa TP CMEIIMBAHUH
XOJIOJIHOM U ropsiyeit BobI"

https://m.edsoo.ru/ff0a6a98

Pacuer KOJIM4YCCTBA
TCIIJIIOTHI, HCO6XOI[I/IMOFO JIIA
HarpeBaHusa TeEJla W BBIACIACMOIO
UM IIPpA OXJTAKACHUN

JlaGopatopHas pabora
"Onpenenecuue yIEIbHOU

bubmmorexka IJOK
https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

TEIJIOEMKOCTH BerecTna"

DHeprusi TOIIMBa. Y ienbHas
TEIJIOTa CTOPAHUS

bubmuorexka I11OK
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpACBaHUE
KPUCTAJUIMYECKUX TEJ. Y IeJIbHAs
TEIUIOTA IJIaBJICHUS

bubmmorexka I[OK
https://m.edsoo.ru/ff0a71d2

JlabopaTopHas pabora
"Omnpenenenne yAeTbHONW TEIUIOTHI
TJIaBJIEHUS Jibaa"

bubmmorexka I[OK
https://m.edsoo.ru/ff0a72fe

A

[TapooOpazoBanue "
KoHAeHcauus. Mcrnapenne

bubmmorexka I[OK
https://m.edsoo.ru/ff0a740c

A

Kunienne. Y nenpHas Temiora
nmapooOpa3oBaHusi M KOHICHCAIUH.

bubmmorexka I[OK

3aBHCHMOCTS TEMIIEPATYPBL https://m.edsoo.ru/ff0a786¢
KHUTICHUS oT aTMOoC(epHOTO
JIaBIICHUS
BnaxHoctb BO3/yXa.
¢ JlabopaTopHas pabora bubmuoreka I11OK
"Onpezaencaue OTHOCHUTEIIBHOMN https://m.edsoo.ru/ff0a7628

BJIAKHOCTH Bo3ayxa"

A

Pemenue 3aJa4 Ha
ONpCACIICHUC BJIAXKHOCTH BO3yXa

A

[TpuHLMIBL paloThI
TeroBbIX  jBurarenei. Ilaposas
TypOuHa. J[IBurarenb BHYTPEHHETO
CrOpaHus

A

KIIJI TtemmoBoro aBurartens.
TenmoBele OBUTaTeNId MW 3alluTa

bubmmorexka IJOK
https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

OKpYKarollenl cpeibl

A

3akoH COXpaHEeHus u
IpeBpaliCHUs SHCPruu B TCIIJIOBBIX
mporeccax

A

[ToaroroBka K KOHTPOJIBHOU
padore mo Teme "TermoBbie
sBieHUsA. VI3MeHeHHe arperaTtHbix
COCTOSIHUII BemiecTBa"

bubmmorexka I[OK
https://m.edsoo.ru/ff0a83f2

A

KoutponsHast pabora 1o
TeMeE "TemnnoBsle SIBJICHUS.
W3meHeHne arperatHblX COCTOSIHUM
BelecTna"

bubmmorexka I[OK
https://m.edsoo.ru/ff0a86ae

Onektpuzanua Ten.  JIBa
poJia AIIEKTPUUECKUX 3apsiioB

Ypok-uccienoBanue
"OnekTpuzanus TeJl WHIAYKIUEH Hu
MPU CONMPUKOCHOBEHHUM "

Bsaumoneiictsue
3apsKEHHBIX Tel. 3akoH Kynona

bubmmorexka I1[OK
https://m.edsoo.ru/ff0a87e4

A

DIIEKTPUYECKOE noJe.
HanpsokeHHOCTh  9JIEKTPUUYECKOTO
nons.  [lpuHnmn  cynepno3uiuu
ANEKTPUYECKUX TMOJICH

bubmuorexka I11OK
https://m.edsoo.ru/ff0a8a0a

Hocurenu  3nekTpudeckux
3apsAI0B.  ODJEMEHTapHBIA  3apsl.
Crpoenue aToma

[IpoBoHMKH Hu
JUDJIEKTPUKU. 3aKOH COXPaHEHUsS

bubmmorexka IJOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

QJICKTPUYCCKOTO 3apsaa

Pewrenne 3a7a4 Ha
IIPUMEHEHUE CBOMCTB
JNEKTPUYECKUX 3apsAI0B

bubmmorexka I[OK
https://m.edsoo.ru/ff0a90cc

DNEeKTPUYECKUM TOK,
YCIOBHSL ~ €r0  CyLIECTBOBAHMS.
HcToyHMKH 31EKTPUYECKOTO TOKA

bubmmorexka I[OK
https://m.edsoo.ru/ff0a95a4

JIeNCTBHSL  DIIEKTPUYECKOTO
TOKa

bubmmorexka I[OK
https://m.edsoo.ru/ff0a96b2

Ypok-uccienoBanue
"JleficTBHE SJIEKTPUUYECKOTO MOJIA HA
MPOBOJTHUKHU U JTUAIEKTPUKHU"

DJIEKTPUYECKHI  TOK B
MeTaiax, KUAKOCTAX U razax

bubmmorexka I[OK
https://m.edsoo.ru/ff0a9838

DJIeKTpUYeCcKass Lenb U e€
COCTaBHBIE YaCTH

Cuna Ttoka. JlaGopaTtopHas
pabota "U3mepenue u
peryJiMpoBaHUe CHIIbI TOKA"

0.5

bubmmoreka I[OK
https://m.edsoo.ru/ff0a8bd6

DIIEKTPUYECKOE
HanpsHKeHUe. BonbsT™merp.
JlaGopaTopHast padora "N3mepeHue
U PErylIMpOBaHUE HANPSHKEHUS"

0.5

bubmuorexka I11OK
https://m.edsoo.ru/ff0a9e14

ConpoTuBieHne
IIPOBOJIHUKA. Y nenbHoe
CONPOTHBIICHUE BEIIECTBA

bubmuorexka I11OK
https://m.edsoo.ru/ff0aa738

JlaGopatopHas pabora
"3aBUCUMOCTB IEKTPUYECKOTO

bubmmorexka IJOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

COIIPOTUBJICHUA MMPOBOJHHWKA OT CTro
JJINHBI, Iomaign MOIMEepeUHOro
ceueHus u marepuaina"

3aBHCHMOCTh CHJIBI TOKa OT
HanpspkeHua.  3akoH  Owma i
ydJacTKa enu

bubmmorexka I[OK
https://m.edsoo.ru/ff0aad4a

JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH CHJIBI
TOKa, WAYIIETO0 Yepe3 Pe3UcTop, OT
COTIPOTHBIICHUS pe3ucTopa "
HanpspKeHus Ha pe3ucrope”

bubmmorexka I[OK
https://m.edsoo.ru/ff0aa04e

JIBYX pe3UCTOpPOB"

) TlocnenoBaTenpHOE Hu
napauiebHOe COEIMHEHUS
MIPOBOTHUKOB
JlabGopaTopHas pabora
) "IIpoBepka ) NnpaBujia  CJIOXKEHUSA BuGmiorexa 110K
HATPAREHIH b https://m.edsoo.ru/ff0aaa58
MOCJIEIOBATEIbHOM COEIMHEHUU

JlaGopaTopHas pabora
"IIpoBepka mpaBuia Jisi CUIIbI TOKA
Ipy  TMapajulebHOM  COEIUHEHUH
pe3ucropon"

bubmmoreka I1[OK
https://m.edsoo.ru/ff0aadle

QJICKTPUYICCKOTO TOKa. 3akoH

Pemenue 3a7a4 Ha
¢ mpumenenue 3akoHa Owma s bubmmoreka I[OK
pa3IMYHOTO COEIMHEHNS https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
g PabGora u MOIITHOCTH bubmmorexka I1JOK

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124

[xoyna-Jlenna

Fx._ |

JlaboparopHas pabota
"Onpenenenne padoThl M MOITHOCTH
AIEKTPUIECKOTO TOKa"

bubmmorexka I[OK
https://m.edsoo.ru/ff0ab3e0

Fx._ 1

DNeKTpuYecKue IMenu U
noTpeduTenu AIIEKTPUYIECKOI
sHepruu B ObiTy.  KopoTkoe
3aMBIKaHUEC

bubmmorexka I[OK
https://m.edsoo.ru/ff0ab660

Fx. 1

[ToaroroBka K KOHTPOJIBHOM
pabore mo TeMe "DEeKTpUUYECKHE
3apsabl. 3apsOKEHHbIE Tela W UX
B3aUMOJICHCTBUS. ITocTostHHBIM
ANEKTPUYECKUH TOK"

bubmmorexka I[OK
https://m.edsoo.ru/ff0abd2c

Fx._ 1

KontponpHast pabGota 1o
TemMe  "DJEKTpUYECKUE  3apsibl.
3apsiKEHHbIE Telna u ux
B3aUMOJICHCTBHUS. ITocTosHHEIN
AJIEKTPUUECKUN TOK"

bubmmorexka I[OK
https://m.edsoo.ru/ff0abea8

Fx._ 1

IlocTossHHBIE MArHUTBHI, HX
B3aMOJIEICTBUE

Fx. 1

VYpoxk-uccienoBaHue
"U3yueHne moJied  MOCTOSIHHBIX
MarHuToB"

bubmuorexka I11OK
https://m.edsoo.ru/ff0ac3d0

Fx. 1

MarnutHoe oJie.
MarautHoe T1oe 3eMJIM U €ro
3HAYECHHUE U1 )KU3HU Ha 3eMiie

bubmuorexka I11OK
https://m.edsoo.ru/ff0acOba

Fx. 1

OmneiTr Opcrena. MarautHoe
noJe IEKTPUYECKOTO TOKa

bubmmorexka IJOK
https://m.edsoo.ru/ff0acld2



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

MarsuTHoe moJje KaTylIKH1 ¢ TOKOM

IIpumeHeHue
JJIEKTPOMAarHuTOB B TEXHUKE.
JlaboparopHass pabora "W3yucHwme
NCWCTBUSL MAarHUTHOTO TIOJIST  Ha
IIPOBOJHUK C TOKOM"

0.5

bubmmoreka

LIOK

https://m.edsoo.ru/ff0ac74a

DNEeKTPOABUTATENb
MIOCTOSIHHOTO TOKa. Vcmonb3zoBaHue
AIEKTPOJBUTATENEH B TEXHUYECKUX
YCTpOWCTBaX M Ha TpPaHCHOPTE.
JlaGoparopHas paboTa
"KoHcTpynupoBanue u  H3y4deHUE
paboThI 3eKTpoABUTaTENS"

bubmmoreka

LIOK

https://m.edsoo.ru/ff0ac86¢c

OnbiTel  Dapanes.  3akoH
AIIEKTPOMArHUTHOU WHIYKITUH.
[IpaBuno Jlenna

DIIeKTpOTeHEPATOP.
CriocoOsl TIOJTyYSHUS
ANEKTPUUYECKONH SHEpPrum.
DNeKTPOCTaHIUI Ha
BO300OHOBIISIEMBIX MCTOYHHUKAX
SHEPruu

[ToarotoBka K KOHTPOJILHOM
pabote mo teme "DIEKTpUYECKUE U
MAarHuTHBIE SBJICHUS"

KonTponeHass pabota 1m0
TeMe "DNEKTPUYECKUE U MarHUTHBIE
SBJICHUA"

bubaunoreka

[MOK

https://m.edsoo.ru/ff0acb14

PesepBHblit ypok. Paborta ¢

Bbubaunoreka

HOK



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

TekctaMu 10 TeMe "TeruioBbie 1 https://m.edsoo.ru/ff0acche

SIBJIEHUS"

PesepBubiii ypok. Pabota ¢

] 1

ANEKTPUIECKUHN TOK"

PesepBubiii ypok. Pabota ¢
TEKCTaMM 110 TeMe '"MaraurtHsie

SABIIEHUS"

OBIIEE KOJIMYECTBO YACOB

10 ITTPOI'PAMME 68 4 145



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Koaun4yecTBo 4yacos Il DJICKTPOHH
Tema Ko Ilpa | ara 18 (¢ nudposbie
n/ | ypoka cer HTPOJLHBI | KTHYeCKHe | HM3y4eH  oOpa3oBaTeiibHbIE
n 0 e padoThl padoTsI usl pecypchl
Mexannu
€CKO€ JBUKEHUE.
MarepuanbHas 1
TOYKa
OTC%TaCHCTeMa bubnuoreka
OTHOCHUTEIIBHOCT LOK
b MEXAHIMECKOTo 1 https://m.edsoo.ru/ff
0ad474
JIBKCHUS
PaBHOMED bubnuoreka
HOE HOK
NPSIMOJIMHEHHOE 1 https://m.edsoo.ru/ff
IBUYKEHUE 0ad19a
Hepasno
MEpHOe
NPAMOJIMHEHHOE
JBUKEHHUE. 1
Cpenusis "
MTHOBEHHas
CKOPOCTb
HeﬁHoerﬂMOJm bubnuoreka
PaBHOYCKOPEHHO HOK
. BIDKCHIC. 1 https://m.edsoo.ru/ff
0ad8d4
Yckopenue
CkopocTb
MPSAMOJIMHENHOTO
PaBHOYCKOPEHHO
ro JIBUKCHHUS. 1
I'pacdux
CKOPOCTH
JlaGoparo bubnnoreka
pHas pabota 1 I[HOK
"OnpenencHue 1 https://m.edsoo.ru/ff
YCKOpEHUsl Tena 0adbl18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

npu
PaBHOYCKOPEHHO
M JABWXCHHUHU IIO
HaKJIOHHOM
mIockocTu"

CBo0OoH
0O€ IaJeHHE TEIL.
Omnertel ["annnes

PaBHOMED
HOC  JIBHDJKCHUE
M0 OKPY>XHOCTH.
[Tepuon Hu
JacToTa
oOpareHusl.
JInmHeiinas n
yTII0Bast
CKOPOCTH

bubnuoreka
LIOK
https://m.edsoo.ru/ff
0ael76

LenTpoct
peMHUTeNbHOE
YCKOpEHHe

[TepBorit
3akoH HproTOHA.
Bexkrop cuiibt

bubnnoreka
1IOK
https://m.edsoo.ru/ff
0ae612

Bropoit
3ak0oH HrroToHa.

Bbubanorexa
LHOK

PaBHoIeiiCTBYIO https://m.edsoo.ru/ff
mast cuia Oae72a
Tpernit bubnuoTeka

3akoH HrroToHa.

LIOK

Cyneprio3unus https://m.edsoo.ru/ff

CUII 0ae982

sanau PemeHH;a bubnuoreka

MIPUMEHCHHE LOK

AKOHOB https://m.edsoo.ru/ff
Oaeb6c

HrrotoHa

Cuna bubnuoreka

YIPYTOCTH. LOK
https://m.edsoo.ru/ff

3akoH ['yka

Oaeca?

Pemenue



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2

3aga4d II0 TEMCEC

«Cuia
yOPYTrOCTH»
JIa6
. a (;%Toa Bbubauoreka
Hasl T
20 ene ep e LOK
T JICHHU
pea https://m.edsoo.ru/ff
KECTKOCTHU
Oaee28
P Y>KUHBD
bubmmoreka
Cuna [HOK
TpeHHUsI https://m.edsoo.ru/ff
0af738
bubmmoreka
Pemenne

3ajad MO0 TeMe
«Cuna TpeHus»

LIOK
https://m.edsoo.ru/ff
Oafa26

Jlabopato
pHas pabora bubnuoreka
"Onpenenenue [HOK
k03 durrenTa https://m.edsoo.ru/ff
TPEHUS Oaf8be
CKOJIbXKEeHUS"

Pewrenne

3aja4y Mo TeMme
"3aKoHBI
Hprorona. Cuna
ynpyroctu. Cuna
TpeHus"

bubnnoreka
1IOK
https://m.edsoo.ru/ff
Oafb8e

Cuma
TSHDKECTH M 3aKOH
BCEMHUPHOTO
TATOTEHHSL.
Yckopenue
CBOOOHOTO
nageHus

bubnnoreka
LIOK
https://m.edsoo.ru/ff
0af044

Ypok-
KOH(epeHIs
"JIBuKEHHE Tel
BOKpYT
I'PaBUTALIMOHHOT
0 LEHTpa
(Conneunas



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

CUCTEMA).
I'amakTukn"

Pemenue
3ama4  II0 TeMe
"Cuna TIXKECTH U

Bbubauoreka
LHOK

3aKOH https://m.edsoo.ru/ff
BCEMHUPHOTO 0af5f8
TAroTeHus"

Hepaas bubnuoreka
KOCMHYECKas 1OK
CKOPOCTb.

HeBecomoctr u
Teperpy3Ku

https://m.edsoo.ru/ff
0af33c

PaBHOBecC
ne
MaTepuaIbHON
TOYKH.
AOCOIIOTHO
TBEPAOE  TEJIO.
PaBHOBecue
TBEPJIOTO TeENa C
3aKpEIUIEHHO
OCBIO BpaleHUst

bubnuoreka
HOK
https://m.edsoo.ru/ff
Oafe36

MowmeHT
CHUJIBI. entp
TSKECTH

Pemenne
3aJa4 IO TeME
"MOMEHT CHJIBL.
LenTp TsxecTn"

bubanoreka
LIOK
https://m.edsoo.ru/ff
0b02b4

Iloaroron
Ka K
KOHTPOJIbHOM
pabote 1o TeMme
"MexaHndeckoe
JIBIDKCHHE.
BzaumogaeiictBue

TCII

bubnnoreka
LIOK
https://m.edsoo.ru/ff
0b0408

Kontpons
Hasg pabora 1O
TEME
"MexaHnuyeckoe

bubanoreka
HOK
https://m.edsoo.ru/ff
0Ob06ec



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

JIBIDKEHUE.
B3aumoneicteue

TCII

Nmmnynsc
tena. Mmmynsc
CHJIBI. 3aKoH
COXpaHECHHS
UMITYJbCA.
Yupyroe u

HEYIIPYroe
B3aUMO/JEHCTBUE

bubnuoreka
LIOK
https://m.edsoo.ru/ff
Ob07fa

Pemenne
3aJad  II0 TeMe
"3aKoH
COXpaHEHUs
nMIynbca'

bubnuoreka
LIOK
https://m.edsoo.ru/ff
0b096¢c

Ypok-
KOH(pepeHIHs
"PeakTBHOEC
JIBYKEHUE B
npupoe u
TeXHUKE"

Mexanuu
eckas pabota u
MOIIIHOCTh

bubnnoreka
1IOK
https://m.edsoo.ru/ff
Ob0Oa84

Pa6oTta
CHUJIBI  TSDKECTH,
CWJIBI YIIPYrOCTH
Y CUJIBI TPEHUS

bubanoreka
LIOK
https://m.edsoo.ru/ff
0b0db8

JlaGopato
pHas pabota
«Omnpenenenue
paboThl CHJTBI
TpPEeHUS npu
paBHOMEPHOM
JIBUKEHUHM — Tela
o
TOPU30HTAIBHOMU
MTOBEPXHOCTH»

CBs3b
SHEPrUuun u



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

paboTHI.
Ilorennmansruas
SHEPrust

Kunernue
cKas SHEPTHUsl.
Teopema 0
KHHETHYECKOM
SHEPTUH

bubanoreka
LIOK
https://m.edsoo.ru/ff
0b0c32

3akoH
COXpaHCHHUS
DHEPruu B
MCXAaHHKCEC

Jlabopato
pHas pabota
«M3yueHne
3aKOHa
COXpaHCHHS
SHEPTHUM

bubnuoreka
LIOK
https://m.edsoo.ru/ff
Obl2fe

Konebare
JIBHOC IOBHUXCHHC
u ero
XapaKTePUCTHKHU

bubnuoreka
LHOK
https://m.edsoo.ru/ff
0b1858

3aTyxaro
e KoyebaHwus.
Brinyxnennsie
KoeOaHusI.
Pe3onanc

bubnnoreka
1IOK
https://m.edsoo.ru/ff
0b20f0

Maremar
HYCSCKHI Hu
NPY>KUHHBIN
MAasITHUKHU

Ypok-
HCCIEI0BaHNE
«3aBUCUMOCTh
nepuoaa
KonebaHui OT
JKECTKOCTH
MPYKUHBI u
Macchl Tpy3a»

bubnnoreka
LIOK
https://m.edsoo.ru/ff
0b197a

IIpespamg
eHue SHEPIrUu
pu



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

MECXAHUYCCKUX
KOJICOaHUAX

Jlaboparo
pHas pabota
«Ornpenenenue
HaCTOThI u
nepuoa
Kosie0aHui
IIPY>KUHHOI'O
MasiTHUKa»

bubanoreka
LIOK
https://m.edsoo.ru/ff
Oblaec

Jlabopato
pHas pabota
«IIpoBepka
HE3aBUCUMOCTH
nepuoa
KoJieOaHuM
rpysa,
IIOABCUICHHOTO K
HUTH, OT MAacCChl

rpy3a»

bubnunoreka
LIOK
https://m.edsoo.ru/ff
0b197a

Mexaaug
€CKHUe BOJIHEL.
CaolicTBa
MEXaHUIECKHX
BOJIH.
[IpononbHblE ©
MOIePEYHbBIC
BOJIHEI

bubnnoreka
1IOK
https://m.edsoo.ru/ff
Ob21fe

Ypok-
KOH(EpEeHITUS
"MexaHndecKue
BOJIHBI B
TBEPIOM Tele.
CelicMuyecKHe
BOJIHBI"

3BYK.
Pacnpoctpanenu
€ M OTpa)xKeHue

3ByKa

Ypok-
HCCIIENOBAHNE
"Habnroneune



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

3aBUCUMOCTH
BBICOTHI 3BYKa OT
q9acTOTHL"

I'pomkoct
b 3ByKa U BBICOTA
TOHA.
AxycTrueckuit
pe30HaHC

Ypok-
KOH(pEepeH I
"VnpTpazByk u
nH(ppa3ByK B
pHUpoIe "
TeXHHUKe"

bubnuoreka
LIOK
https://m.edsoo.ru/ff
0b23ca

IToaroro
Ka K
KOHTPOJIBHOU
pabote 1O Teme
"3aKOHBI
COXpaHEHHS.
MexaHandeckue
KoJIeOaHus u
BOJHEI"

bubnuoreka
HOK
https://m.edsoo.ru/ff
0b25f0

KonTposib
Hasg paboTta 1O
TeEME "3aKOHEBI
COXpaHEHHUS.
MexaHndeckue
KoJeOaHus u
BOJIHBI"

DIIEKTPOM
arHUTHOE  TOJIE.
DIeKTpOMarHuTH
bI€ BOJIHBI

bubnnoreka
LIOK
https://m.edsoo.ru/ff
Ob2abe

CBolicTBa
ANIEKTPOMArHUTH
BIX BOJIH

Ypok-
KOH(epeHIs
"[lIxana
3JIEKTPOMArHUTH
BIX BOJTH.

bubanoreka
HOK
https://m.edsoo.ru/ff
Ob2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6

Hcnonn3oBanue
DJIEKTPOMAarHUTH
bIX BOJIH JJISL
COTOBOM CBsI3U"

Ypok-
HCCIIEIOBaHUE
"N3yuenue
CBOICTB
DJIEKTPOMArHUTH
BbIX BOJIH C

bubnuoreka
LIOK
https://m.edsoo.ru/ff
Ob2c6e

ITOMOIIBIO
MOOHIILHOTO
tenedona"
Pemenne
3aJa4 Ha
ompeneneHne
YacTOTHI "
JUTAHBI
AJIEKTPOMAarHUTH
O¥ BOJHBI
DIIEKTPOM
arHUTHAas bubnnoreka

pupoJia CBeTa.
CkopocTh cBeTa.
BomnHOBEIE
CBOMCTBA CBETa

[{OK
https://m.edsoo.ru/ff
0b31d0

Hctounnk
H CBeETA.
[Ipsimonunelrinoe
pacnpocTpaHeHH
e CBeETA.
3arMeHus
Connua u JlyHsl

bubanoreka
LIOK
https://m.edsoo.ru/ff
0b3658

3aKoH
OTpakeHUs
cBeTa. 3epkaia.
Pemenne 3amau
Ha TpUMEHEHUE
3aKOHa
OTPAKEHHUS CBETA

bubnnoreka
HOK
https://m.edsoo.ru/ff
0b38c4

IIpenomn
eHue CBETA.

bubanoreka
HOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

3akoH
MIPEIOMIICHUS
cBeTa

https://m.edsoo.ru/ff
Ob3aea

ITommoe
BHYTpPEHHEE
OTPAKECHUE
cBeTa.
Hcnonn3oBanue
IIOJIHOTO
BHYTPEHHETO
OTpaKE€HUSI B
OIITUYCCKHUX
CBETOBOJIAX

bubnuoreka
LIOK
https://m.edsoo.ru/ff
Ob3c5¢

Jlabopato
pHas paborta
"UccmenoBanne
3aBHCHMOCTH
yria
MIPETOMITICHUS
CBETOBOTO JIy4a
OT yIJila TMaJcHUs
Ha TpaHHIIEe
"BO31MyX-
crexio""

Ypok-
KOH(EpEeHITUS
"cnonp30BaHue
IOJIHOTO
BHYTPEHHETO
OTPAKCHHUS:
CBETOBOJIBI,
OITHKOBOJIOKOHH
ast CBA3b"

JInH3EL
Onruyeckas
CHJIa JIMH3EI

bubnnoreka
LIOK
https://m.edsoo.ru/ff
Ob3f2c

[Toctpoen
ue Hu300paxeHun
B JIMH3aX

bubanoreka
HOK
https://m.edsoo.ru/ff
Ob444a

Jlaboparo

Bbubaunoreka



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

pHas pabota

[IOK

"OnpezencHue https://m.edsoo.ru/ff
(boKycHOTO 0b4206
paccrossHus u
OIITHYECKOU
CHUJIbI
cobuparomieit
JIAH3EL"
Vpok-
oHde GPOK bubanorexa
KOH HITHU A
"OHTl/IzeCII(II/Ie HOK
https://m.edsoo.ru/ff
JINH30BBIE
" OcOa7e
puoOOPbI
a3 Ka bubanorexa
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¢bmitbTpo"

Ypok-
MIPAKTUKYM
"BoJIHOBEIC
CBOICTBA CBeETa:
T CTIepCHs,
uHTEephepeHIsI
u qudpakaus”

OnbITHI
Pesepdbopna u
ITaHeTapHas
MOJIENTh aTOMa

bubnuoreka
LIOK
https://m.edsoo.ru/ff
0c12a8

[Toctynar
bl bopa. Monens

aroma bopa
Hcnyckan
ue u
bubnuoteka
MOTJIONIEHUE

CBETa  aTOMOM.
KBanTol.
JImHeituarnie
CIEKTPBI

HOK
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Ypok-
MPaKTUKYM
"HabOmroneuue
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bubnnoreka
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npespaieHus"

Oclb4a

[Tepuon
rojypacnana

Ypok-
KOH(pEepeHIs
"PagnoakTUBHBIE
W3ITydeHUs B
pUpoIe,
MEIHIHHE,
TeXHUKE"

bubnuoreka
LIOK
https://m.edsoo.ru/ff
0c2126

SAnepHbie
peakiuu. 3aKOHbBI
COXpaHEHUs
3apsI0BOTO u
MAacCOBOTO YMCE

bubnuoreka
LIOK
https://m.edsoo.ru/ff
0c1c58

OHeprus
CBS3M  ATOMHBIX
SAEP. CBs3b
MacCChI U SHEPTUH

bubnuoreka
HOK
https://m.edsoo.ru/ff
Ocld7a

Pemenne
3aJad  II0 TeMe
"SAnepunie
peakuun"

Peaknuu
CHHTE3a u
JeNeHus  saep.
Hcrounnkn
sHepruu CoJiHia
" 3BE3]

bubnnoreka
LIOK
https://m.edsoo.ru/ff
0cl1e88

Ypok-
KOH(EpEeHITUS
"Anepnas
SHEpreTHKa.
JeicTBus
PaloaKTUBHBIX
M3IIy4eHU  Ha
KUBBIE

OpraHu3msl"

IToaroros bubnuoreka
Ka K [HOK
KOHTPOJIBHOU https://m.edsoo.ru/ff

pabote mo Teme

0c223e
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"DJIeKTPOMArHUT
HOC ToJIe.
DNEeKTPOMarHuTH
bIC BOJIHBI.
KBanToBnie
sBieHusa"

Kontpouss
Has pabora TO
TeMe
"DJIEKTPOMArHUT
HOE ToJIe.
DNeKTpOMarHuTH
bIC BOJTHBI.
KBantoBbie
siBJIeHHS "

[ToBTOpEH
ne, o00oOImEeHHE.
JlaGoparopHbie
paboThl IO KypCy

bubmmoreka
HOK
https://m.edsoo.ru/ff

"B3aumoaeiicTBu 0c245a
e ten"

[ToBTOpEH
ne, o0oOImeHue.
Pemenue bubnmoreka
pacyeTHBIX u [HOK
Ka4eCTBEHHBIX https://m.edsoo.ru/ff

3ama4  II0 TEMeE
"TemnoBbie
npouecch”

0c2572

[ToBTOpEH
ne, o0OoOmeHue.
Pemenne
pacyeTHBIX u
KaueCTBEHHBIX
3a/la4 MO TeMe
"KIIJI TemmoBBIX

bubnnoreka
LIOK
https://m.edsoo.ru/ff
0c2a22

JIBUraresei"
IToBTOpEH bubnuoreka
ue, 0000IIEeHuE. [IOK
Pemenue
https://m.edsoo.ru/ff
pacueTHBIX u

Ka4C€CTBCHHBIX

0c2b30
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3a1a4 1Mo TeMe
"KHH
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K

IToBTOpEH
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JlabopaTopHbie
paboTHI 1o Kypcy
"CBeTOBEIC
saBJIcHUS"

bubnuoreka
LIOK
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[ToBTOpEH
ne, 00o00IeHne.
PaboTta c
TEKCTaMH o
TEeMe "3aKOHBI
COXpaHEHUS B
MexaHuke"

bubnuoreka
LIOK
https://m.edsoo.ru/ff
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00

[ToBTOpEH
ne, o0OoOmeHue.
PaboTta c
TEKCTaMHU o
TeEME
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bubnunoreka
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[ToBTOpEH
ne, o0OoOmeHue.
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LIOK
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IIpoBepsiemble TpeOOBaHWSI K Pe3yJbTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl 1 NpoOBepsieMble 3J1eMEHThI COieP:KAHUSA

B denepanbHbIX U pernoHaNbHBIX MPOIIEIypax OLIEHKH KayecTBa 00pa30BaHUS HCIOJIb3YeTCs
nepeyeHs (KoaupuKaTop) pacnpeaeseHHbIX M0 KiaccaM MpoBepsieMbIX TpeOoBaHUIl K pe3ylibTaTamMm
OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIIero 00pa30BaHUs U JIEMEHTOB
coJiep>kaHus 1o (pusmke.

[IpoBepsieMbie TIpeAMETHBIC PE3YIBTaThl OCBOCHUSOCHOBHOW 00pa30BaTEIBLHOMN MPOrPaMMBbI
OCHOBHOTO 00111eT0 00pa3zoBanus (7 Kiacc)

Kon [IpoBepsieMble IpeAMETHBIE Pe3yabTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbrarta
1.1 MCII0JIb30BATh U3YYEHHBIE TOHATHS
1.2 pas3nyath SBJICHUS MO OMUCAHUIO MX XapaKTEPHBIX CBOICTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE
1.3 pacrio3HaBaTh MpPOSBICHUE M3YYEHHBIX (HU3UYECKUX SIBICHUNA B




OKPYKAIOIIEM MHpE, B TOM 4YUCiIe PU3NYCCKUE SBICHUS B MPUPOJE, TPU
9TOM TIEPEBOJMUTH TPAKTUYECKYIO 3aqady B y4eOHYIO, BBIJCIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKHM ) PU3NICCKUX SIBICHUI

1.4

ONMCBHIBATH W3YYCHHBIE CBOWCTBA Tel W (U3WYECKUE SIBICHHA,
UCTOJB3Ys (PU3MUYECKHE BETMYHUHBI, IPH OMMCAHUN MPABUIBHO TPAKTOBAThH
(U3NYECKU CMBICI UCHIOJB3YEMBIX BEIMYHMH, NX 0003HAYCHHS U AUHUIIBI
(GU3NYECKUX BEIMYHMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIIUE JTAHHYIO
(GU3NYECKyI0 BEIHMYMHY C JAPYITMMH BEIWYMHAMH, CTPOHUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH

1.5

XapaKTEepPU30BaTh CBOMCTBA TEN, (PU3MUECKHE SIBIICHUS U MPOIECCHI,
WCMOJIb3ysl M3YYEHHBIE 3aKOHbI, MpPH O3TOM JaBaThb CIIOBECHYIO
(hbopMyTUPOBKY 3aKOHA U 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

O0O0BACHATH (PU3NUECKUE SIBICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM
YHUCJIE U B KOHTEKCTE CUTYyallll MPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISBIISITh IPUYMHHO-CJIE/ICTBEHHBIEC CBSI3U, CTPOUTH OOBsCHEHHE n3 | - 2
JIOTUYECKHUX IIaroB ¢ ornopoi Ha 1 - 2 W3y4eHHBbIX CBOWCTBA (PU3MUECKUX
SBJIEHUH, PU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pelarh pacyeTHbIE 3aa4i B 1 - 2 AEHCTBHS, UCIOJIb3Ys 3aKOHBI U
(dbopmynbl, cBs3bIBaOMKE (PU3UUECKHME BEITUYMHBI: HAa OCHOBE aHaIu3a
YCJIOBHS 33JIa4Ml 3aMUCHIBATh KPATKOE YCIIOBHE, MOACTABIATh (HU3HUECKIE
BETUYMHBI B (OpPMYJbl M HPOBOAUTH PACUEThl, HAXOAUTh CIPAaBOYHBIE
JaHHbIE, HEOOXOUMbIE JUTsl PEeLIeHHs 3aJa4, OI[EHUBATh PEAJTUCTUYHOCTh
MOJTy4eHHOU (PU3MUECKON BEIMUNHBI

1.8

pacrno3HaBaTh MpPoOJIEeMbl, KOTOPbIE MOHO PEUIUTh MPHU MOMOIIU
(u3MYECKUX METOJIOB, B OTMIMCAHUU HCCIIETOBAHUS BBIIEISTH MPOBEpsieMoe
npenanosioxkeHue  (TUmoTesy),  pazau4yarb U HHTEPIPETUPOBATH
MOJIyYEeHHBIH pe3y/lbTaT, HAXOAUTh OMIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €r0 pe3yibTaTaM

1.9

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WIH
(buznueckux CBOICTB Te: dbopmynrpoBaTh MIpOBEpsiEeMbIE
MIPEIOJIOKEHHSI, COOMPATh YCTAHOBKY M3 MPEITI0KEHHOTO 000pYyI0BaHMs,
3aMMCchIBaTh X0/ OTBITA U POPMYIUPOBATH BHIBOIbI

1.10

BBITIOJHSATH MPSMbIE U3MEPEHHUS C MCIOJIb30BAaHUEM AHAJIOTOBBIX H
uudpoBBIX MPUOOPOB, 3aMKMCHIBATh TMOKa3aHUs MNPHOOPOB C y4ETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

IMPpOBOAUTL HCCICAOBAHHUC 3aBUCHUMOCTH OHHOﬁ (1)I/ISI/I‘ICCKOI71
BCIMYMHBI OT ,prTOfI C HUCIOJIb30BAHUEM  IIPAMBIX HSMCPCHHﬁ,
y4aCTBOBATHL B IIJIAHUPOBAHUU y‘le6HOl"O HUCCICA0BaHUs, COGI/IpaTB
YCTAHOBKY H BBIIIOJIHATE U3MCECPCHUA, CIICAYA NPCIJIOKCHHOMY IUIAHY,
(I)I/IKCI/IpOBaTB PE3YJIbTAThI HOHy‘iGHHOﬁ 3aBUCUMOCTH (1)I/I3I/I‘leCKI/IX
BCJIMYMH B BUAC MMPCIAJIOKCHHBIX Ta6J'II/II_I n rpa(l)I/IKOB, J€J1aTb BBIBOJBI I1O
pe3yiibTaTaM HUCCICIO0BaHUA




1.12

MIPOBOJIUTh KOCBEHHBIC M3MEPEHHUsI (PU3UUECKUX BEIMUYUH, CIEIYS
MPEUIOKEHHOW HMHCTPYKIIMU: TpPU BBIOJHEHUHM HM3MEPEHHHA COOHpaTh
JKCIICPUMEHTAIIBHYI0O YCTAHOBKY M BBIYMCIIATH 3HAYEHHE MCKOMOU
BEJINYUHBI

1.13

coOnroAaTh IpaBWila TEXHUKU OE30MacHOCTH Ipu padboTe cC
1a00paTOpHBIM 000PYIOBaHUEM

1.14

yKa3blBaTh MPUHLUIBl JACUCTBUA HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YUYEHHBIX NPUOOPOB
U TEXHUYECKUX YCTPOMCTB C MOMOUIBIO UX ONIMCAHUS, HCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PM3MYECKHX SBICHUN W HEOOXOIUMBIE (U3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

MPUBOJUTH MpUMEpPhl (HAXOAUTh HHGMOPMALIMIO O TNpUMeEpax)
MPaKTUYECKOIO MCIOIb30BaHUs (PU3UYECKUX 3HAHUNW B MOBCEIHEBHOM
KU3HU JUIs oOecrieueHus: 0e30MacHOCTH MpU 0OpallleHuH ¢ NMpudbopamu U
TEXHUYECKUMHU YCTPOMCTBaAMH, COXpPAHEHHs 30pOBbSI U COOIIOACHUSA
HOPM 5KOJIOTMYECKOTO MOBECHUS B OKpYXKalolei cpeze

1.16

OCYILIECTBIISAITH OTOOP MCTOUYHMKOB MH(popmanuu B cetu MHTEepHeT
B COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUW M IyTeM CpPaBHEHMSI PAa3JIMYHBIX MCTOYHHUKOB
BBIICIATh MH(OPMALIMIO, KOTOpas SBJSETCS MPOTUBOPEUUBON MIIM MOYKET
OBITH HEJIOCTOBEPHOU

1.17

WCIOJIb30BaTh NpPU BBIMOJIHEHUHM YYEOHBIX 3aJaHU Hay4dHO-
MOMYJISIPHYIO  JIUTEpaTypy (PHU3MYECKOro coAep:KaHHs, CIPAaBOYHBIE
Marepuanbl, pecypchl  cetd  VHTepHer, BIaAeTh  NpUeMamMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus WHPOPMALMU U3 OJTHOMU
3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3faBaTb COOCTBEHHBbIE KpaTKHMe MUCHbMEHHbIE U  YCTHBIC
coo0IIeHrss Ha OCHOBE 2 - 3 UCTOYHMKOB HHGOpMALUU (PUINIECKOTO
COJIep’KaHHsA, B TOM 4YHUCIE MyOJIMYHO JAeNaTh KpaTKhe COOOLIEHUS O
pe3ynbTaTax MpPOeKTOB MM Y4EOHBIX HMCCIIeI0OBaHUMN, IIPU 3TOM I'PaMOTHO
WCIOJIb30BaTh M3YYCHHBIH MMOHATHMHBIA ammapar Kypca (HU3UKH,
COMPOBOXKIATh BHICTYIUICHHE MPE3eHTAIUeH

1.19

Ipu BBIITOJIHCHHU U y‘IC6HBIX IIPOCKTOB n HCCIICOBaHUM
pacipeacisaThb 0053aHHOCTH B rpymme B COOTBETCTBUH C IIOCTAaBJICHHBIMU
3aJadyaMH, CJICOAUTb 3a BbIIIOJHCHHMCM IIJIaHa ﬂeﬁCTBHﬁ, aICKBATHO
OLCHUBATH COOCTBEHHBIN BKJIaZ B HACATCIBHOCTHL TI'PYIIIIbI, BBICTPpAWBATH
KOMMYHHKATHBHOC B3aHMOHeﬁCTBHe, YYUTBIBASI MHCHUC OKPYIKAIOIINUX

IIpoBepsieMble 51eMeHTHI coepkanus (7 Kiacc)

Ko
I paznena

KOI[ HpOBepﬂeMHe QJICMCHTHBI COACPIKaHUA
QJICMCHTA




OU3NKA U EE POJIb B ITO3HAHUN OKPYXXAIOIIET'O MUPA

1.1 ®usuka - Hayka O [OpuUpoAe. SIBIEHHSA NPUPOIBL
duznueckue SIBJICHUS: MEXaHUYECKUE, TEIJIOBBIE,
NIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

1.2 Ouznyeckue BenuuuHbl.  M3mepenune — dusnueckux
BennunH. Dusnueckue npubopsl. [lorpemHocTs H3MepeHuil.
MexnyHapoaHas cucTeMa €IMHHULL

1.3 EcrtecTBeHHO-Hay4YHBI METOJ MO3HAHMS: HaOIIOIECHUE,
IIOCTAHOBKAa  HAay4yHOrO BOIIPOCA, BBIABMJKEHUE THIIOTES,
9KCIEPUMEHT 1o MIPOBEpKE TUIOTE3, 00BsICHEHHE
Ha0JII01aeMOT0 SBJICHUS

1.4 Ornucanne PU3NUECKUX SBJICHUN C TTIOMOIIBIO MOJIETeH

1.5 [IpakTnueckue pabOTHI:

H3mepenue paccTosHMi.

N3mepenue o0bema KUAKOCTH U TBEPJOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEN.

W3smepenue temneparypsl NpU MOMOIIHA KUJIKOCTHOTO
TEpMOMETpA U JaTYUKA TEMIIEPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHU A O CTPOEHUU BEILIECTBA

2.1 CtpoeHue BemiecTBa: aTOMbl M MOJICKYJIbI, UX pPa3MeEphI.
OnBITH, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBmxenue yactuil BemectBa. CBs3b CKOPOCTH JABHIKCHHS
4acTHI] ¢ Temneparypoir. bpoyHoBckoe apmxenue, muddysus

2.3 B3auMopelicTBe YacTHI[ BEIIECTBA: MPHTHKCHHUE W
OTTaJIKMBaHUE

24 ArperaTHple COCTOSIHMS BEUIECTBA: CTPOCHHE Ta3oB,
KHUJIKOCTEH M TBEPIBIX (KPUCTALIMUECKUX) Tel. B3auMocBs3b
MEX]Ty CBOMCTBAMH BEILECTB B Pa3HBIX arperaTHBIX COCTOSHUSIX
¥ X aTOMHO-MOJICKYJIIPHBIM CTPOCHUEM

2.5 OCOOCHHOCTH arperaTHhIX COCTOSTHUN BO/IBI

2.6 [IpakTuueckue paboOTHI:

Onenka Jauamerpa aTomMa METOAOM  psSAoB  (c
UCIOJIb30BaHueM (poTorpaduii).

OnbITH IO HAOTIOACHUIO TETIJIOBOTO PACIIMPEHHSI Ta30B.

OnBITH IO OOHAPYKEHUIO AEUCTBUS CUIT MOJICKYIISIPHOTO
NPUTSHKEHUS

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

3.1

MexaHu4deckoe JABHIKCHUC. PaBHOMepHoe u




HEPAaBHOMEPHOE JIBIXKCHHUE

3.2

Ckopoctb. CpenHsii CKOpOCTb IIPU HEPABHOMEPHOM
JABMOKCHUH. Pacuer IMyTU U BpCMCHU ABUXKCHUA

3.3

SBnenue wuHepuMM. 3aKOH MHepuuu. BzaumopeiictBue
TeJ KaK NPUYMHA U3MEHEHMS CKOPOCTH JBWXKEHUs Tel. Macca
KaK Mepa MHEPTHOCTH Tesa

3.4

TlimorHoCcTh BemiecTBa. CBs3b TUIOTHOCTH C KOJAYECTBOM
MOJIEKYJI B €IMHUIIE 00beMa BEIIECTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aUMOICUCTBUS Tel

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
IIOMOIIIBIO AMHAMOMCETpPA

3.7

SIBienue TATOTEHUS M cuiia TshkecTH. Cuila TSHKECTH Ha
Ipyrux miaHerax. Bec tena. HeBecomocTts

3.8

Cuna tpenusa. TpeHHE CKOJBXKEHHS W TPEHUE IOKOS.
Tpenue B npupoae U TEXHUKE

3.9

CroxeHue Cuj, HaNpaBJICHHBIX [0 OJHOM MPSIMOM.
PaBHOelicTBYIOIIAS CHIT

3.10

[IpakTrueckue paboTHI

OnpeneneHre CKOPOCTH  PABHOMEPHOTO  JIBHYKEHUS
(1mapuka B JKMIKOCTH, MOJETH 3JEKTPUYECKOTO aBTOMOOUIS U
TaK jajuee).

Onpenenennue cpeaHel CKOPOCTH CKOJBXKEHUS Opycka
WJIM IIapHKa 10 HAKIOHHOM MIOCKOCTH.

Omnpenenenre MIOTHOCTHA TBEPAOTO Tena.

OnBbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUS
(medopmanuu) NPy>KUHBI OT MPUIIOKEHHON CHJIBL.

OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUS
CKOJIbKEHHSI OT Beca Tella M XapakTepa CONPUKACAIOLIUXCS
MOBEPXHOCTEN

3.11

dusnyeckue sSABJICHUS B npupoac: NpuMEpbl IBUKCHUS C
pa3siIMdHbIMU CKOPOCTsAMHU B JKMBOH W HEKHBOM IIpupoac,
HeﬁCTBHe CWJIbI TPCHHA B ITPHUPOJAC U TCXHUKE

3.12

Texuuueckue YCTpOﬁCTBaZ JAUHAMOMCETD, IMOAIIUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 HaBnenne tBepaoro tena. CrnocoObl yMEHbLIEHHS MU
YBEIMYEHUS JIaBICHUS
4.2 JlaBnenue rasa. 3aBUCUMOCTh JIaBJICHUS raza oT o0bema,

TeMIIepaTyphbl




4.3

Hepeﬂaqa AaBJICHUS TBCPAbIMU TCJIaMH, KUAKOCTAMU U
razamu. 3akod Ilackans. [ITHeBMaTHUeCKUE MaIIHHEI

4.4

3aBUCUMOCTh  JIaBJICHUS  KUJIKOCTH OT  TJIYyOUHBI.
luppocratuyecknii  mapagokc.  CooOmaromuecst  COCY/BI.
'mapaBnuyueckre MEXaHU3MBI

4.5

Atmocdepa 3emin u atmoceproe naienue. [Ipuaunb
CYIIECTBOBAHUS  BO3AYIIHOM  oOonouku  3emun.  OmnbiT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JTaBJICHUSI OT BBICOTHI
HaJl ypOBHEM MOPS

4.6

Wamepenue armocdepunoro masieHus. I[lpubopsr st
M3MEPEeHUsT aTMOC(HEPHOTO TaBJICHUS

4.7

JlelicTBrE )XUIKOCTH M ra3a Ha MOrPyKEHHOE B HUX TEJIO.
BrrTankusaromias (apxumeioBa) cuia. 3aKoH Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnemoBanue 3aBHCUMOCTH Beca Tejla B BOJIe OT 00beMa
MOTPYKEHHOU B JKMJIKOCTh YaCTH TeJa.

OnpeneneHne BBHITATKUBAIONIENH CHIIbI, IEUCTBYIONIECH Ha
TEJI0, TIOTPY>KEHHOE B JKUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJKUBAIONIEH  CHJIBI,
JEUCTBYIONIEH HA TEJIO B )KUAKOCTH, OT MACChl TENa.

OMBITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCTD
BBITAIKMBAIOIIECH CHIIbI, JEHCTBYIOIIEH HA TEIO B )KUIAKOCTH, OT
00beMa MOTPY)KEHHOUM B KUIKOCTh YaCTH Tejla M OT IJIOTHOCTH
JKHJIKOCTH.

KoncTpynpoBanue apeoMeTrpa WM KOHCTPYMPOBAHHUE
JIOJIKU U OTIPEJICTICHUE €€ IPy30I10bEMHOCTH

4.10

Ousnyeckue  SABIEHUS B IPUPOJE: BIIMSIHUE
aTMOC(epHOTro TaBJICHUS HA KUBOM OpraHu3M, IMIaBaHueE PhIo
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Texnuyeckne yCTpONCTBa: COOOILIAIONINECS COCYbI,
YCTPOMCTBO BOJOMPOBOJA, TUAPABINYECKUI Ipecc, MaHOMETP,
O6apomeTp, BBICOTOMED, MOPIITHEBOM HACOC, aPEOMETP

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanudeckasi pabora

5.2 MexaHnnueckass MOIITHOCTh

5.3 [IpocTele  MeXaHU3MBI:  pblyar, OJIOK, HaKJIOHHAs
iockocTh. [IpaBuiio paBHOBeCHs pblyara

5.4 [IpumeHneHue mpaBuiIa paBHOBECHs pblyara K 0JIOKY




9.5 "3omoroe  mpaBWiO"  MEXaHUKH. Koaddunnent
MIOJIC3HOTO JeHCTBUS MeXaHU3MOB. [IpocThie MeXxaHU3MBI B OBITY

U TEXHHKE
5.6 [TorenuunanpHas sHEpPTUM TeJa, MOIHATOTO HaJ 3eMiien
o.7 Kunernueckast sneprus
5.8 [lonnass MexaHuueckas SHeprus. 3aKOH H3MEHEHUS U

COXpPaHCHUA MEXaHHYECKOM SHEPruu

5.9 [IpakTnueckue pabOThI:
Omnpenenenre pabOThl CUJIBI TPEHUS MPH PaBHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIbHON MOBEPXHOCTH.
HccnenoBanue ycnoBuid paBHOBECHS pblyara.
Nsmepenune KIIJ] HakIIOHHOM TUIOCKOCTH.
N3ydenne 3akoHa cCOXpaHEHUsI MEXaHUYECKON IHEPTUU

5.10 ®usnyeckue SBJICHUS B MPUPOJAE: pPbIYArM B TeJe
4ejoBeKa
5.11 TexHuueckue yCTpPOMCTBA: pblyar, MOJABWXKHBIA U

HEMOJBIWKHBIM  OJIOKM, HaKJIOHHAs IUIOCKOCTh, IPOCThIE
MEXaHU3MBI B OBITY

IIpoBepsiemble TpeOOBaHMSI K Pe3yJbTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
nporpamMmsl (8 KJ1acc)

Kon [IpoBepsieMbie MPEAMETHBIC Pe3yabTaThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO 00pa30BaTEIILHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHUs
pe3yibrata
1.1 HCIIOJIb30BATh ITOHATHS
1.2 pa3nuaTh SBJICHUS IO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIMIUX TAHHOC (1)I/ISI/I‘IGCKOG SBJICHHC

1.3 pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpY)KaIoIlleM MHUpe, B TOM uucie GU3NYECKUE SBICHUS B MPHUPOJE, MPU
9TOM TEpPeBOJAUTh TMPAKTUYECKYIO 3aJady B y4eOHYIO, BBIJCNATH
CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKN) (PU3NUECKUX SIBICHUI

14 ONHNCBIBATL HU3YUYCHHBIC CBOMCTBa T€lI H (I)I/I3I/I‘IGCKI/IC SABJICHHA,
HCIIOJIb3Y (I)I/I3I/I‘-ICCKI/IG BCJIMYHHBI, ITPU ONMMCAHWU NTPABHUJIBHO TPAKTOBATH
(I)I/ISI/ILIGCKI/II\;I CMBICJI HCIIOJIB3YEMbIX BCJIIMYMH, 0003HAYCHHS H CIANHUIIbI
(I)I/ISI/ILIGCKI/IX BCJIIMYMH, HAXOJIHUTb (I)OpMy'J'ILI, CBA3BIBAIOIIUC JAHHYIO




(GU3MYECKyI0 BEIMYMHY C JAPYIMMH BEIWYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BETUYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, GU3NUYECKUE SBICHUS U TPOIIECCHI,
WCMOJIb3Yysl M3YYEHHBIE 3aKOHbI, MpPH O3TOM JaBaTb CIIOBECHYIO
(hOpMyIMPOBKY 3aKOHA H 3aMMCHIBATh €T0 MATEMATHIECKOE BBIPAKECHUE

1.6

OOBSICHATH (PU3UYECKUE MPOLECCH U CBOWCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CHUTyallUM IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJIATE IPUYMHHO-CJIE/ICTBEHHBIEC CBSI3U, CTPOUTH O00BsCHEHHE U3 | - 2
JOTHYECKUX [IaroB ¢ MOMOIIBIO | - 2 M3y4eHHBIX CBOWCTBA (PHU3UUECKUX
SIBIICHUH, (PU3NIECKUX 3aKOHA FITU 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHbIC 3a/1a4d B 2 - 3 JICUCTBUS, UCTIOIB3Ys 3aKOHBI U
(dbopmysbl, cBs3bIBaOIMKE (PU3UYECKHME BEITUYMHBI: HAa OCHOBE aHaIu3a
YCIIO0BHA 3aJadr 3alHrCbIBaTb KPATKOC YCJIOBHUC, BLIABIATH HEAOCTATOK
JAHHBIX JUIS  pELIeHUs 3a/Jadyd, BBIOMPATh 3aKOHBI U  (OPMYIIBI,
HEOOXOJIMMBbIE [UIsl €€ pEeIIeHUs, NPOBOJAUTH pPAcCyYeThl W CPABHUBATH
IMOJIYYCHHOC 3HAYCHHUE q)HBquCKOﬁ BCIIMYNHBI C U3BECCTHBIMU JAHHBIMHAU

1.8

pacrno3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXKHO PEUIUTh MPH MOMOIIU
(u3MYeCKUX METOJOB, HCIOJIb3Yysl OMNHMCAHWE WCCIENOBAaHUS, BBIICIATDH
IIPOBEPSIEMOE  NPEAIOJIOKEHNE, OLEHUBAaTh IPABUIBHOCTh IOPSAKA
IIPOBECHUS UCCIIETOBAHMS, J1€JaTh BBIBOIbI

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBJICHUN WIIN
(bu3UIeCKuX CBOMCTB Te: bopMynHpoBaTh MPOBEPSIEMbIC
MPEIOJI0KEHHUS, COOMPATh YCTAHOBKY M3 TPEITI0KEHHOTO 000PYIOBAHMS,
OTIMCBIBATH XOJI OTIBITA U POPMYTHUPOBATH BBHIBOIBI

1.10

BBITIOJIHATh MPSMbIE M3MEPEHHUSI C KCIOJIb30BAaHHEM aHAJIOTOBBIX
npuOOpPOB M AATYMKOB (PU3MUECKUX BEIUYHMH, CPAaBHUBATH PE3YJIbTaThl
M3MEpEHUH C yUeTOM 3aJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH

1.11

IMPpOBOAUTL HCCICAOBAHUC 3aBUCHUMOCTH 0,I[HOI71 (1)I/ISI/ILIGCKOI7I
BCJIMYMWHBI OT ,I[perI;'I C HCIOJIB30BAHUEM  IIPSAMBIX H3MepeHHI>iZ
IIaHUPOBATh  HCCIICAOBAHUC, CO6I/IpaTB YCTAHOBKY W BBIIIOJIHATDH
HU3MEpCHUsA, CICAYysd MNPCAIIOKCHHOMY IIJIAHY, (1)I/IKCI/IpOBaTI> PE3YJIbTAaThI
HOHy‘I@HHOﬁ 3aBUCHUMOCTHU B BHJC Ta6J'II/II_[ n Fpa(bI/IKOB, JC€JIaTb BBIBOAbI 110
pe3yibTaTaM HUCCICIO0BaHUA

1.12

IIPOBOAUTD KOCBCHHBIC HU3MCPCHUA (1)I/IBI/I‘leCKI/IX BCJINYHH:
IUIAaHUPOBATh H3MCPCHMHA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
CIICays1 HpeﬂHO)KCHHOﬁ HHCTPYKIHWH, U BBIYUCIIATh 3HAUYCHUEC BEJIMYNHbBI

1.13

coOmoaTh MpaBUia TEXHUKM O€30MacHOCTH IpH paboTe ¢
1a00paTOPHBIM 000PYI0BAaHHEM

1.14

XapaKTCPU30BaTb NPUHIHUIIBI JeNCTBUA N3YYCHHBIX HpI/I60pOB n
TCXHHUYCCKHUX YCTpOﬁCTB C 0H0p0171 Ha UX OIIKUCAaHH, UCIIOJIb3Yysd 3HAHUA O
CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI )51 HGOGXO)II/IMLIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThHIE TEXHUYECKUE yCTpoHCTBa u
W3MEpUTENbHBIE TMPUOOPHI MO CXeMaM M CXEMaTUYHBIM pPHUCYHKaM,
COCTaBJISITh CXEMbl DJIEKTPUUECKHX ILeMeld ¢ TOCIeI0BaTeIbHBIM U
MapajuieTbHBIM ~ COCJIMHEHHEM  DJIEMEHTOB,  pas3iinyas  yCIOBHBIC
0003HAYCHHMSI PJICMEHTOB DJICKTPUICCKHX IICTICH

1.16

IPUBOJUTh HpPUMEPHl (HAXOOUTh HHGPOPMALUI0 O MPUMEPAX)
MIPaKTUYECKOIO MCIOIb30BaHUs (PU3UYECKUX 3HAHUN B IOBCEIHEBHOMU
KHU3HU U1 oOecriedeHust 0e30MacHOCTH MPH 0OpaIieHuy ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 30POBbS U COONIOJCHHS
HOPM 9KOJIOTHYECKOTO TIOBEICHHS B OKpYKaloIeil cpene

1.17

OCYILIECTBIISATh MOUCK HMH(pOpManuM (PU3HUECKOTO COJECpKaHHS B
cetu MHTEepHET, Ha OCHOBE UMEIOIIMXCS 3HAHMW U IYTEM CpPABHEHUS
JOTIOTHUTEIbHBIX HICTOYHHUKOB BBIJENATH HHPOPMALUIO, KOTOPas SIBISIETCS
MIPOTUBOPEYNBOM HIIM MOXKET ObITh HEJJOCTOBEPHOI

1.18

WCIOJIb30BaTh NpPU BBHIMOJIHEHUHM YYeOHBIX 3aJaHUM Hay4dHO-
MOMYJSIPHYIO  JIUTEpaTypy (pu3myeckoro cojep:kaHus, CIPaBOYHBIE
Marepuansl, pecypcbl  cetm  MHTepHeT;  BiaxeTh  IpUeMaMH
KOHCIIEKTHPOBAaHUSA TEKCTa, MpeoOpa3zoBaHusl WHPOPMALMUM U3 OJTHOU
3HAKOBOM CHUCTEMBI B APYTYIO

1.19

co3faBaTb COOCTBEHHBbIE THCbMEHHBIE W KpaTKUE YCTHbBIE
cooOmienus, o0000mas WHPOPMAUIO €3 HECKOJBKUX HMCTOYHHUKOB
(¢u3nuecKoro cojaep)KaHus, B TOM YHcCIe MyOIMYHO TPEICTABIATh
pe3ynbTaThl MPOEKTHOM WIJIM MCCIIEI0BATENbCKON NEATENIbHOCTH, IPU 3TOM
TPaMOTHO UCIOJIB30BaTh U3YYCHHBIM MOHATHIHBIN anmapaT Kypca (GU3ukH,
COTMPOBOXKIATh BHICTYIUUICHHE MTpEe3eHTaIHe

1.20

IpU  BBHINIOJHEHUM  YY4EOHBIX MPOEKTOB W  HCCICIOBaHUN
(GU3NYECKUX TMPOLECCOB pPACHpenelisiTh OO0sM3aHHOCTH B Tpymme B
COOTBETCTBUHU C IIOCTABJICHHBIMH 3aJlauaMH, CJCIUTh 3a BBIMOJHECHHEM
IUTaHA JICHCTBHA M KOPPEKTHPOBAaTh €ro, aJeKBaTHO OILCHUBATh
COOCTBEHHBII  BKJIaJ] B  JIEATCIBHOCTh  TPYIIBI,  BBICTPAMBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IPOSBISAS TOTOBHOCTH pa3peliarh
KOH(JIMKTBI

[IpoBepsiemble 311eMeHTHI cofepxkanus (8 Kiacc)

Ko
I pazzena

KOI[ HpOBepﬂeMHe QJICMCHTHBI COACPIKaHUA
QJICMCHTA

6

TEIIVIOBBIE ABJIEHWA

6.1 OcHOBHEBIC MOJIOKCHHUA  MOJICKYJIAPHO -KHHETHUYECKOH
TCOpUHU CTPOCHUA BCHICCTBA. Macca u pa3Mepbl MOJICKYIIL.




OnbITHI, MOATBEPKIAIOIIIHIE OCHOBHBIEC MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOpUHU

6.2 Mogenu  TBEpIOTO, JKHUAKOTO M ra3o00pa3zHOro
cocrosiHui BemecTBa. Kpucrammueckue u amopdHbIe Tena

6.3 OOnbsicHEeHHE CBOICTB ra3oB, KUAKOCTEH M TBEPABIX TEI
Ha OCHOBE TOJIOKEHUIN MOJICKYJISIPHO-KHHETUICCKOW TEOpUHr

6.4 CmaunBaHue U KallWUISIPHBIC SBJICHUS

6.5 TemnoBoe pacumpeHue u cxaThe

6.6 Temneparypa. CBsi3b TeMmIeparypbl CO CKOpPOCTHIO
TETUIOBOTO JBW)KCHHUS YaCTHII

6.7 Buytpennss sHeprusi. Crioco0bl U3MEHEHHsI BHYTpEHHEN
SHEPrUU: TeIUIoNepeaada U COBEPIICHUE PabOThHI

6.8 Bunel Terionepenavn: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
M3ITydeHUe

6.9 KonmudectBo  TemmoTel.  YenbHas — TEINIOEMKOCTH
BEIECTBA

6.10 TerutooOMeH ¥ TEIUIOBOE paBHOBECHE. YpaBHEHUE
TEIUIOBOTO OanaHca

6.11 [InaBneHue U OTBEp/IEBaHUE KPUCTAITMYCCKUX BEIICCTB.
VY nenbHas TEII0Ta TUIABJICHUS

6.12 [TapooOpa3zoBanne W  KOHAeHcaius.  VcmapeHwue.
Kunienune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCHMOCTD
TEMIIepaTyphl KHIIEHUSI OT aTMOC(EPHOTO JaBICHHUS

6.13 Bnaxxnoctb Bo3myxa

6.14 DHeprus TOIUIMBA. Y IeibHas TEIJI0Ta CrOPAHUS

6.15 [Ipunuuner  pabotel  TemwmoBbiX  aurarenend  KIT/[
TEIIOBOTO  JBHWraTeis. TeruioBble JBUTATEM MW 3alluTa
OKpYIKArOIeH CpeJibl

6.16 3aKOH COXpaHEHHS M TPEBPALICHUS YHEPIrUH B TEILIOBBIX
nporieccax

6.17 [IpakTuyeckue paboOTHI:

OmnbITHI IO O6H3py>K6HI/IIO JEHCTBUS CHII MOJICKYJISIPHOT'O
IIPUTAKCHUL.

OnbITE  TIO BbIpAIIMBAHUIO KPHUCTAJIJIOB HOBapeHHOﬁ
COJIM UJIN caxapa.

OmnBITH 110 Ha6J'IIOILeHI/IIO TCIIJIOBOT'O PAaCIIUPCHUA I'a30B,




JKUJIKOCTEN U TBEPJIBIX TEIL.

Omnpenenenue AaBiaeHus BO3ayXa B OaIOHE MINIPHILIA.

OnbITEl, JIEMOHCTPUPYIOLIHME 3aBUCHUMOCTb JIABJICHUS
BO3/lyXa OT €ro 00beMa M HarpeBaHus WIN OXJIKICHHS.

IIpoBepka TUNOTE3bl JIMHEMHOW 3aBUCHUMOCTH JUIMHBI
CTOJIOMKA JKMJKOCTH B TEPMOMETPHUYECKOM TpyOKe OT
TEMIIepaTypHhI.

HaGnronenue u3mMeHeHUs BHYTPEHHEH HSHEPruM Telia B
pe3ysbTaTe TeIonepeaun U padoThl BHEIIHUX CHIL.

UccnenoBanue sBieHus TEIUIOOOMEHa NIPU CMEIIMBAHUU
XOJIOJHOW U rOpsiuei BOJBI.

Omnpenenenre KOJIU4YeCcTBa TEMJIOThI, TOJy4€HHOTO BOI0OM
MIPHU TEMIIO0OMEHE C HArPEThIM METAITUYECKUM ITAITHHAPOM.

Onpenenenve  yAenbHOM  TEIUIOEMKOCTH  BEIECTBA.
HccnenoBanue mpouecca UCIIapeHus.

Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Omnpenenenre yaenbHONW TEIUIOTHI IUIABJIEHUS JIbJa

6.18 Odusnyeckue SBJIEHUS B TMPUPOJIE: IOBEPXHOCTHOE
HATsDKEHUE W KalWJUIIPHBIC SBJICHUS B MPHPOJIE, KPUCTAIIIHI B
npupoje, unyderne CoHIIA, 3aMep3aHue BOJIOEMOB, MOPCKHE
Opu3sl; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHeTa

6.19 Texnudyeckne  ycTpOWCTBA:  KaMWULSIPbI,  MPUMEPHI

WCIOJIb30BAHUS KPUCTAJIOB, YKUIKOCTHBI TEPMOMETp, JATUHK
TEMIEpaTypbl,  TEpMOC,  CHUCTEMa  OTOIUIEHHUS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, MapoBas TypOWHa, JBUTATENh
BHYTPEHHETO CrOpaHus

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHNMSA

7.1 DnexTpusaius Tel. J[Ba poja 3JeKTpUYECKUX 3apsI0B

7.2 BzaumonelictBue 3apspkeHHbIX Ten.  3akoH Kynona
(3aBUCHMOCTb CHJIBI B3aUMOJCHMCTBUS 3apsDKEHHBIX TEJI OT
BEJIMUMHBI 3apSJIOB U PACCTOSHUS MEX/1y TEJIaMH )

7.3 Dnekrpuyeckoe mnosie. HanpsykeHHOCTh 3IIEKTPUUYECKOTro
noyia. [lpuHOMI Cynepmo3uimu SIeKTPUYECKUX Tmoyield (Ha
Ka4yeCTBEHHOM YPOBHE)

7.4 Hocurenu »snextpuyeckux 3apsgoB. JIEeMEHTapHbIN
anektpuueckuil 3apsan. Crpoenwe aroma. IIpoBogHukM u
JURIIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

7.6 ONEKTpUYECKUd  TOK.  YCJIOBUSL  CYIIECTBOBAHHS
AIEKTPUYECKOTO TOKA. VICTOUHHMKHM OCTOSIHHOTO TOKa

7.7 JleficTBUSI NIEKTPUYECKOTO TOKA (TEIJIOBOE, XUMUYECKOE,




MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Tazax

7.8 Onexrpuueckas wnenb. Cuwia Toka. DJIEKTPUUECKOE
HaMpsDKEHUE

7.9 ConpoTuBieHUE TPOBOIHUKA. Y ACIBHOE COIPOTUBIICHUE
BEI[ECTBA

7.10 3akon OMa y1g ydacTka 1enu

7.11 [TocnenoBarenbHoe W MapajlieIbHOE  COCIMHEHUE
IIPOBOIHUKOB

7.12 PaGota M MOIIHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

7.13 DNEeKTPUYECKUE IEeNU M TOTPEOUTENH AICKTPUUECKOM
sHepruu B ObITy. KopoTKoe 3aMbIkanme

7.14 ITocTossHHBIe MaruuThl. B3anmMoaelcTBHE TOCTOSHHBIX
MarHuToB

7.15 MarauTtHOoe mnoJie. MarHutHoe Tmoje 3eMJIM U €ro
3HAYEHUE JIJIs )KU3HU Ha 3emMJie

7.16 OneiT Opcrena. MarHuTHOE 1OJIE ANMEKTPUUECKOTO TOKA.
[IpumeHeHue IeKTPOMarHuTOB B TEXHUKE

7.17 JleficTBe MarHWTHOTO TIOJS HAa TMPOBOJHHK C TOKOM.
OneKkTpoABUraTelb  MOCTOSHHOTO  Toka.  Mcmonbs3oBaHue
JJIEKTPOJIBUTATENEl B TEXHUYECKMX YCTPOWCTBAX M Ha
TpaHCIIOPTE

7.18 Onbitel  @Dapanes.  SIBieHHEe  DIEKTPOMAarHUTHOM
uHaykuuu. [Ipasuio Jlenna

7.19 DIIeKTPOTEHEPATOP. Crioco6b1 TTOJTYYCHHS
ANEKTPUYECKON IHEPrUU. DIEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX
UCTOYHUKAX SHEPTUU

7.20 [IpakTuueckue paboOTHI:

OnbIThl 110 HAOIIOACHUIO 3JIEKTPU3ALMM TEJ UHIYKLIHEH
U TIPU CONPUKOCHOBEHUU.

HccnenoBanue JeWCTBUS  JIEKTPUYECKOTO TOJIA  Ha
HPOBOJHUKH U AUIIEKTPUKH.

C6opka u mnpoBepka pabOTHl 3JIEKTPUYECKON IenH
IIOCTOSIHHOTO TOKa.

W3mepenue u perylImpoBaHHe CUJIbI TOKA.

W3mepeHue u peryiarpoBaHue HaNpsHKEHUs.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO YEPE3
pPE3UCTOP, OT CONPOTHUBIIEHUS PE3UCTOpAa U HANPSHKEHHUS Ha
pe3ucTope.




OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
3IEKTPUYECKOTO COMPOTUBJICHUSI MPOBOAHUKA OT €ro JJIMHBI,
IJTOIA]I TTOTIEPEYHOTO CEYSHUS M MaTepuara.

[IpoBepka mpaBuna CIOXKEHUS HAOpPsDKEHUM  Mpu
MOCJIEI0BATEILHOM COCTMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia [Uisi CHJIBI TOKA MPHU TMapaLICTbHOM
COCIMHEHUH PE3UCTOPOB.

Ornpenenenue paboOThl SJAEKTPUUYECKOTO TOKA, HUIYIIETO
4yepe3 pe3nucTop.

OmpeneneHre  MOIIHOCTH  DJIGKTPUUECKOTO  TOKa,
BBIJICTISIEMOM Ha PE3UCTOPE.

HccnenoBanme 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO Yepe3
JAMIIOYKY, OT HaIPsHKEHUS Ha HEl.

Omnpenenenue KIIJI mHarpeBarernsi.

Uccnenoanue MarHUTHOTO B3aMMOJICUCTBUS
MOCTOSTHHBIX MarHUTOB.

N3yuenne MarHuTHOTO MOJISi MOCTOSIHHBIX MarHUTOB MPHU
X OOBEMHEHUH U PA3JICIICHUM.

HccnenoBanue JEUCTBHUS  DJIEKTPUYECKOrO TOKa Ha
MAarHUTHYIO CTPEJIKY.

OnbITEI,  JEMOHCTPUPYIOIIME  3aBUCUMOCTh  CHIIBI
B3aMMOJICHCTBUS KATyIIKH C TOKOM W MarHWTa OT CHJIBI TOKa U
HaIpaBJICHUS TOKA B KaTYIIKE.

HN3ydeHue neicTBUs MarHUTHOIO MOJS HAa MPOBOJHHK C
TOKOM.

KonctpyupoBanue u U3y4eHue paboThI
ANEKTPOABUTATESL.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON YCTAHOBKH.

OnBITH N0 KCCIIEOBAHUIO SBJICHUS DJIEKTPOMArHUTHOMN
WHIYKIHUW: UCCIIEJOBaHNE U3MEHEHUN 3HAUYEHUs U HalpaBJICHUS
UHAYKIIMOHHOTO TOKA

7.21 ®dusznvecKkue SBICHUS B TPHUPOJAC: AJICKTPHUSCKHE
sBIICHUSI B arMocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMd, ApEi( MOIICOB, POJIb MarHUTHOTO
TIOJIST JUTSE JKM3HU Ha 3emuie, TOJISIPHOE CHSIHUE

7.22 Texnudeckne yCTpPOWCTBA: AIEKTPOCKON, aMIIEPMETP,
BOJIbTMETP, PEOCTaT, CYETYMK DJICKTPUUECKON HSHEpPruw,
ANEKTPOOCBETUTEIIHLHBIE puOopHI, HarpeBaTeJbHbIE

ANEKTPONPUOOPHI (IPUMEPHI), AIEKTPUUECKHUE MPEeIOXPaHUTENH,
JNIEKTPOMArHUT,  JJEKTPOABHUTaTeldb  IOCTOSHHOTO  TOKa,
reHepaTop NOCTOSIHHOTO TOKa

IIpoBepsieMble TpeOOBaHUS K pe3yJbTaTaM OCBOEHHMS OCHOBHOH 0Opa3oBaTeNbHOU
nporpammsl (9 kiacc)



Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO 00IIIeT0o 00pa3oBaHuUs

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pasiinvdaTth ABJICHUSA IO ONMHMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC (1)1/131/1‘-1601(06 SIBJICHHUC

1.3

pacrio3HaBaTh MPOSBICHUE HM3YYEHHBIX (U3UYECKUX SIBICHHNA B
OKPYKAIOILIEM MHPE, B TOM 4HuClIe (PU3NYECKUE SBJICHUS B MPUPOJE, IPU
9TOM TEpeBOJAUTh MPAKTUYECKYIO 3ajjady B y4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONMCHIBaTh H3YYEHHBbIE CBOICTBA Tel U (PU3NUYECKHUE SIBICHMUS,
UCIOJIb3YS (pU3MYECKUEe BEJIUYUHBI, IPU ONMCAHUU NPABUIIBHO TPAKTOBATh
(u3MYeCKUil CMBICI HUCHOJIb3YEMbIX BEIMYMH, 0003HAYEHUS U €IUHULIBI
(Gbu3NyYecKuX BEIMYUH, HAXOIUTh (OPMYJbl, CBS3bIBAIOLIUE JAHHYIO
(¢u3NuecKyr0 BEIWYUHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH

1.5

XapaKTEePU30BaTh CBOWCTBA TeN, (PU3MUECKHE SIBIICHUS U IMPOIECCHI,
WCMOJIb3ysl M3YYEHHBIE 3aKOHbI, MpPH OSTOM JaBaThb CIIOBECHYIO
(hopMyTHUPOBKY 3aKOHA W 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

0O0BSACHATH (PU3NYECKUE MPOIIECCH] U CBOICTBA TEN, B TOM YHCIE U
B KOHTEKCTE CHUTyalluid MPakTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE u3 2 - 3
JIOTHYECKHX IIIaroB ¢ TMOMOIIBI0 2 - 3 M3YYCHHBIX CBOMCTBA (PH3MUECKUX
SBIIEHUH, PU3NYECKIX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pelaTth pacueTHble 3aJayd (Omuparoluecs Ha cUcTeMy u3 2 - 3
ypaBHEHU), UCTOJIb3YsS 3aKOHBI U (POPMYIIbI, CBS3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: Ha OCHOBE aHallu3a YCJIOBUS 3aJayl 3alKChbIBaTh KPaTKoe
yCIIOBUE, BBIABIIATH HEAOCTAIONINE WM M30BITOYHBbIEC JaHHbBIE, BHIOMPATH
3aKOHBI U (OPMYJIbl, HEOOXOUMBIE JUISl PEUICHHUs], TPOBOJUTH PAaCUYEThl U
OIICHUBATh  PEAJUCTUYHOCTh IOJYYEHHOTO 3HaueHus (pu3nvecKkou
BEITUYHMHBI

1.8

paclIo3HaBaThb l'IpO6J'ICMbI, KOTOPBIC MOKHO PCHIUTHL IIPHU IMOMOIIH
(1)I/ISI/I‘IeCKI/IX MCTOZOB, HCIIOJIB3Yysl OIMCAHUC HUCCIICAOBAHUSA, BBLICIATDH
IpOBCPACMOC  IIPCAIIOJIOKCHUE, OLCHUBATL IIPABHUIIBHOCTL IIOPSAJAKa
IIPpOBCACHUA HCCIICIOBaHU, JACJIaTh BBIBOJbI, HHTCPIIPCTUPOBATDH
PE3YyIbTATHI Ha6J'IIDI[eHPII>i " OIIBITOB

1.9

IPOBOJUTH OMNBITHl MO HAOMIONEHHIO (U3NYECKUX SIBICHUN WU
(Gu3nYecKuX CBONCTB TeN: CAMOCTOSITENIbHO COOMpPaTh YCTaHOBKY U3
n30BITOYHOTO Habopa oOOOpYIOBaHMSA, OIUCHIBATH XOJ OIbITA U €ro
pe3yabTaThl, (GOPMYIUPOBATH BBIBOIbI




1.10

MPOBOJUTH MpPU HEOOXOJUMOCTH CEpUI0 MPSMBIX H3MEPEHU,
ONpenensisi CpeHee 3HAYCHUE M3MEPAEMOM BEIMYUHBI ((OKyCHOE
paccrossHHe coOuparomeld JIMH3bI), OOOCHOBBIBATH BBHIOOP cIocoOa
U3MepeHuUs (M3MEPUTEIHLHOTO PHO0pa)

1.11

IPOBOJUTH HCCIIEIOBAHUE 3aBHCUMOCTEH (PU3MYECKHX BEIUYUH C
HCIOJIb30BAHUEM MPSAMBIX M3MEPEHUM: IJaHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITEILHO ~ COOMpaTh  YCTAaHOBKY, (DUKCHPOBATh  PE3YJIbTATHI
[IOJIyYEHHON 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHJE TaOaUL U
rpaduKOB, JIENIaTh BHIBOJIBI IO PE3YJIbTATAM HCCIICAOBAHUS

1.12

IMPOBOAUTH KOCBCHHBIC HU3MCPCHUA q)HBI/I‘IeCKI/IX BCJIMYHH:
IUIAaHUPOBATh M3MEPEHMs, COOMpPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY H
BBINIOJIHATE U3MCEPCHUSA, CICOYS Hp@IU'IO)KGHHOﬁ HUHCTPYKLIUH, BBIYHUCIATH
3HAYCHHEC BCIIMYMHBI U aHAJIU3UPOBATDH MMOJTYUYCHHBIC PE3YJIbLTATEI C YUCTOM
3aIaHHOW MMOTPEMIHOCTH U3MEPEHUN

1.13

coOnroAaTh MpaBWila TEXHUKH OE30MacHOCTH IMpH paboTe cC
1ab0paToOpHBIM 000PYI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU HU3YyYEHHBIX (U3UUECKUX MOJENei:
MaTepuajgbHas TOYKa, aOCOJIIOTHO TBEPAOE TeJI0, TOUEUYHBIH HMCTOYHHK
CBETa, JIy4, TOHKAas JIMH3a, IUIAaHETapHas MOJEIb aTroMa, HYKIOHHas
MOJIENb ATOMHOTO s71pa

1.15

XapaKTepU30BaTh TPUHIIMITEI JEHCTBHS HM3YYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OTIOPOI Ha MX OIMCAHWUs, MCIIOJIb3YS 3HAHUS O
CBOMCTBaX (DUBUYECKUX SIBJICHUH W  HeoOXoaumbie  (pu3nueckue
3aKOHOMEPHOCTH

1.16

HCIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH HW3YUYEHHBIX
TEXHUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX
MPOLIECCOB TPHU PEUICHUH Y4YEOHO-MPAKTUUYECKUX 3a7ay, ONTHYECKHE
CXEMBI JJIsl IOCTPOEHUS 300paKeHH B IIIOCKOM 3epKajie U coOuparomen
JUH3e

1.17

NPUBOJIUTh TIPUMEpPHI (HAXOAUTh HWHPOPMAIUIO O TPUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (DU3NYECKUX 3HAHWA B TIOBCEIHEBHOM
KU3HU U1 oOecriedeHus: 0€30MMacHOCTH MpU 00palieHuy ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHCHHUsS 3II0POBbSI U COOIIOJICHHUSI
HOPM 3KOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOLICH cpelie

1.18

OCYILIECTBIIATh MOUCK HH(pOpMalUU (U3NYECKOTO COACPKAHUS B
cetu UHTepHeT, caMmocCTOSTEIbHO (OPMYIUpPYsS TOUCKOBBIM 3ampoc,
HaXOJHUTh MYTH OMpPEIENICHUS NOCTOBEPHOCTH IMONYYeHHON HH(pOpMAIUU
Ha OCHOBE UMEIOIIUXCS 3HAHUNA U JOTIOJTHUTEIbHBIX UICTOUHUKOB

1.19

UCNOJb30BaTh MPHU BBINOJHEHUHM YYEOHBIX 33JaHUN Hay4dHO-
NOMYJISAPHYIO  JIUTEPaTypy (HU3MYECKOTO COJEp)KaHUs, CIpPaBOYHbIE
MaTepualibl,  pecypchl  cetn  VHTepHer;  BiageTb  ImpUeMaMH
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGPOpPMALMU U3 OJHOM




3HAKOBOM CHUCTEMBI B JAPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE WH(pOpMAlMU W3 HECKOJIBKUX HCTOYHUKOB (PU3NIECCKOTO
COJIepXKaHus, MyONIUYHO TIPEACTABIATH pE3YAbTAThl MPOCKTHON WIH
HCCIIEIOBATENIbCKOW JAEATEIbHOCTH, MPU 3TOM I'PaMOTHO HCHOJIb30BaTh
W3yYCHHBI TOHATUHHBIA amnmapaT W3y4aeMoro paszaena ¢QU3UKd ¢
COTIPOBOKJATh BBICTYIUICHHE MPE3CHTAIle C YY4eTOM OCOOCHHOCTEH
ayJIUTOPUHU CBEPCTHUKOB

1.21

OpU  BBINOJIHEHWHM  Y4E€OHBIX IPOEKTOB M  HUCCIIEJOBaHUM
(GU3NYEeCKUX TPOLECCOB paclpeneNisaTh OO0SM3aHHOCTH B Tpymme B
COOTBETCTBUU C TOCTaBJICHHBIMU 3a/ladyaMM, CJIEAUTH 3a BBHINOJIHEHHUEM
IJlaHa JEeMCTBUML M KOpPPEeKTUpOBaThb €ro, aJeKBaTHO OIIEHHUBATh
COOCTBEHHBIM  BKJIAJ B  JEATEIBbHOCTb  TPYIIbI,  BBICTPAauWBAThH
KOMMYHHMKaTHUBHOE B3aUMOJICHCTBUE, MPOSBISAS TOTOBHOCTH pa3peliaTh
KOH(DITUKTBI

[IpoBepsiembie dr1eMeHTHI cosiepkanus (9 kimace)

Ko
1 pazzena

Kon [IpoBepsieMble 31EMEHTBI COAEPKAHUS
JJIEMEHTA

8

MEXAHUYECKUE ABJIEHUA

8.1 Mexanudyeckoe  ABWXKEHHWE. MarepuaibHas — TOYKa.
Cucrema orcueTa

8.2 OTHOCUTEIBHOCTh MEXaHNUECKOTO IBIDKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE IBHXKEHUE
8.4 HepaBHoMepHoe npsmoiinHeitnoe aBuxkenue. Cpenuss u

MI'HOBCHHAas CKOPOCTh TC€Jia TP HEPABHOMEPHOM JIBHKCHHUHN

8.5 Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHEUHOE
JIBUKCHHE

8.6 CBobOoauoe nagenne. OnelTel [ anuies

8.7 PaBHOMepHOE nBUKEHHE MO OKpy:kHOCTH. Ilepwon u

qacToTa 06pameHI/m. JluneiHas U yriioBas CKOPOCTH.
HCHTpO CTPEMUTCIIbBHOC YCKOPCHUC

8.8 [IepseIii 3akoH HproToHA

8.9 Bropoii 3akon HeroTona

8.10 Tpernii 3akoH HeroToHa




8.11

[IpyuHIMD cynepno3uuuu Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHs: CHJIa TPEHHUS CKOJIBKECHHS, CUJIa TPEHHUS
TIOKOS, IPYTHUE BUJIBI TPCHHUSI

8.14 Cuna TsKECTH M 3aKOH BCEMHUPHOTO  TATOTEHUS.
YckopeHne cBOOOIHOTO TaICHUS

8.15 JBuxenue nnaner Bokpyr Connua. IlepBast kocMuyeckas
ckopocTb. HeBecomocTs 1 neperpysku

8.16 PaBHoBecue matepuanbHO TOYKU. AOCOJIOTHO TBEPIOE
TEJ0

8.17 PaBHOBecne TBepAOro Tema C 3aKPEIIEHHOM OCBIO
BpaieHuss. MoMeHT cuibl. LIeHTp TshkecTn

8.18 Nmnynsc Tena. U3menenne nMirynbea. IMnynsce cuisl

8.19 3aKOH COXpaHECHHS HMITYJIbCa

8.20 PeaktuBHOE ABIKEHHE

8.21 Mexanudeckasi paboTa U MOIITHOCTH

8.22 Pabota cun Tspkectn, ynpyroctu, TpeHus. CBsi3b SHEPTUU
1 paboThI

8.23 [loTennmanpHass SHEpPrusi Tena, TMOJHITOTO  HaJ
MOBEPXHOCTHIO 3eMJITU

8.24 [ToTeHmanbHast SHEPTUS CXKATON TPYKUHBI

8.25 Kunerndeckass »Heprus. Teopema O KHHETHYECKOM
SHEpPruun

8.26 3aK0H COXpaHEHUsI MEXaHUYECKON dHEPTUHU

8.27 [IpakTuueckue paboOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJbKEHHUs Opycka
WIM BHKEHHS [IApPHUKa 10 HAKJIOHHOM MIOCKOCTH.

OmnpeneneHre YCKOpPEHHsI Tejla MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM TMJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU

OpU PaBHOYCKOPEHHOM JIBWKEHHH 0e3 HavyaJbHOU
CKOPOCTH.

[IpoBepka rumore3bl: €CIM IPU PaBHOYCKOPEHHOM
JIBIDKEHUN Oe3 HadaJdbHOM CKOPOCTH NMYTH OTHOCATCS Kak psij
HEYETHBIX YHCEN, TO COOTBETCTBYIOINE MPOMEXYTKH BPEMEHU
OJINHAKOBBI.




HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKCHHS
OT CUJIBI HOpMAJIbHOI'O JaBJICHUA.

Omnpenenenre KodhUITUEHTA TPEHUS CKOJIBKCHHS.

Omnpenenenne KeCTKOCTU IPYKHUHBI.

Omnpenenenue pabOTHl CUIIBI TPEHUS MPU PABHOMEPHOM
JABMKCHHUMU TCJa I10 FOpH?;OHTaJIBHOfI IMOBCPXHOCTH.

Omnpenenenre paboOThl CUJIBI YOPYTOCTH IPH MOJbEME
Tpy3a ¢ HCIIOJIBb30BAHUCM HCTIOABMXKHOT'O M IO ABHUKHOTO 6JIOKOB

8.28 ®duznyeckue SBICHUS B MPHUPOJE: NPUIMBBI U OTJIUBBHI,
nBokeHue rianeT CONHEYHON CHCTEMBI, pEaKTHBHOE JIBM)KEHUE
’KHMBBIX OPraHU3MOB

8.29 TexHuueckue  yCTPOWCTBA:  CHOUJAOMETP,  JATYUKU

IIOJIOKEHUS], PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1 KonebarenbHoe nBuxeHune. OCHOBHBIE XapaKTEPUCTHKHU
KoJiebaHuii: mepro, yacToTa, aMIIUTy1a

9.2 MatemaTtuueckuit u IPYKUHHBII MasTHUKU.
[IpeBparenue sHEPrun MpH KoJIeOATETLHOM ABHKCHUHT

9.3 3aryxaromue KoJiebaHusi. BBIHYXIEHHbIE KOJEOaHHUS.
Pe3onanc

9.4 Mexannyeckue BOJHbI. CBOWCTBA MEXaHUYECKUX BOJIH.
[IpononbHbIe U MonepeyHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh
ee pacrpocTtpaHeHUs. MexaHUYecKre BOJIHBI B TBEPJOM TeJle,
CEHCMUYECKHE BOJIHBI

9.5 3ByK. ['poMKOCTB M BbICOTA 3ByKa. OTpaxeHue 3ByKa

9.6 NHudpa3Byk u yapTpa3Byk

9.7 [IpakTuueckue pabOTHI:

Onpenenenve  4acToThl W mepuoda  KojeOaHUM
MaTeMaTHYECKOTO MasiTHUKA.

Onpenenenve  4acToThl W HepuoAa  KojeOaHUit
IPY>KHHHOTO MasiTHUKa

HccnenoBanue  3aBUCUMOCTH  Iepuoja  KoJjeOaHuit
MOJIBELIEHHOTO K HUTH TPy3a OT AJTUHBI HUTH.

HccnenoBanue  3aBUCUMOCTH  Iepuoja  KojeOaHuUit
NPY>KHHHOTO MasiTHUKA OT Macchl Tpy3a.

[IpoBepka He3aBHCUMOCTH TepuoAa KojebaHui rpysa,
MOJIBEIEHHOTO K HUTH, OT MacChl Ipy3a U >KECTKOCTH MPY>KUHBI.
N3mepenune yckopeHwusi CBOOOIHOTO MaeHUS

9.8 @duznyeckue SBICHUS B MPHUPOJE: BOCIPHITHE 3BYKOB

JKUBOTHBIMH, 3CEMIICTPSACCHUC, celicMHU4YecKue BOJIHBI, YHAMH,




9X0

9.9

TexHudeckue yCTpPOMCTBA: DXOJOT, MCIOJB30BaHUE
yIBTPa3BYKa B OBITY U TEXHUKE

10 DJIEKTPOMAT'HUTHOE TITIOJIE W 3JIEKTPOMAI'HUTHBIE
BOJIHBI
10.1 DONEeKTPOMarHUTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBI.
CBo¥iCTBa AIIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTpOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHass mpupona cera. CKOpOCTh CBeTa.
BouitHOBBIE CBOICTBA CcBETA
10.4 [IpakTnueckue pabOTHI:
N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOMIBLHOTO TenedoHa
10.5 Ousndeckue SABICHUS B TPUPOJE: OHOJIOTHYECKOE
JICCTBUE BUIAMMOTO, YIBTPa(UOJIETOBOTO M PEHTTCHOBCKOTO
W3TyYECHHUI
10.6 Texanueckue yCTpOMCTBA: WCTIOJTh30BaHUE
AJIEKTPOMArHUTHBIX BOJIH AJISi COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBeta. MIcTouHHMKHM cBETa
11.2 [IpssMonMHEITHOE pacIpOCTPaHEHHE CBETA
11.3 Otpaxenue cBera. [lmockoe 3epkano. 3aKOH OTpaKEHUS
cBeTa
11.4 [Ipenomiienne cBera. 3aKOH TMPEIOMJICHUS  CBETa.
[TonHOE BHYTpEeHHEE OTpaKEHHE CBETa
11.5 JIunza. Xop nyyelt B IHH3E
11.6 OnTuueckas cuctema (QoroarnmapaTa, MUKPOCKONa U
TeJecKoma
11.7 I'maz kak omnrtuueckas cucreMa. bruzopykoctb u
JATbHO30PKOCTh
11.8 Paznoxenue Oenoro ceera B cnektp. OnbiTel HptoTOHA.
CrnoxeHue crieKTpalibHBIX 11BeTOB. Jlucnepcus ceera
11.9 [IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yIila OTPaXXEHHUs CBETOBOTO
Jdyda OT yriia maJieHus..




W3yuenne XapakTepUCTHUK H300paKeHUS NpeIMeTa B
TUIOCKOM 3epKaie.
HccnenoBanue  3aBUCHMOCTH  yIJla  MPEIOMIICHHS
CBETOBOTIO Jy4a OT yIJla IaJeHNUs Ha TpaHule "BO3IYyX - CTEKI0".
[Momyyenne wu300pakeHUl € MOMOIIBIO coOuparomen
JMH3HL.
Omnpenenenre (OKYCHOTO pPACCTOSIHAS W ONTHYECKOU
CWJIBI COOMPAIOIIEH JIMH3HI.
OMnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
OnpITBl 1O BOCHIPHUATHIO IBETa MPEAMETOB MPH UX
HaOIIOIEHNH Yepe3 IIBETOBbIC (DHUITBTPHI
11.10 ®dusndeckue sBieHUs B mpupoje: 3atMeHust CoiHIa U
JIyHbl, 1BeTa TeJ, ONTHYECKHE SIBJICHUS B aTMmocdepe (IBET
Heba, pedpakuus, paayra, MUpax)
11.11 Texanueckue YCTPOMCTBA: OYKH, IIEPUCKOII,
(dboToanmapar, ONTHYECKHUE CBETOBOIBI
12 KBAHTOBGIE SIBJIEHU A
12.1 OnwiTel  Pezepdopna u miaHerapHas MoOJieNb aToMa.
Monens aroma bopa
12.2 Hcnyckanne u moriomieHue cBera aroMoM. KBaHTBHI
JIuHeityaTbie CEKTPbI
12.3 PannoaktuBHOCTB. Anb(a-, 6eTa- U raMma-u3TydeHUs
12.4 Ctpoenue aroMHOTO sigpa. HykimoHHas MOieh aTOMHOTO
anpa. M3oTomnsl
12.5 PannoaxTtuBHble mnpeBpameHus. Ilepuox mnomypacnana
ATOMHBIX fJIEP
12.6 SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3aps0BOr0 U
MacCOBOT'O YHCell
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
12.8 Peakuuu cuntesa u aeneHus snep. VcTouHUKH SHEPruu
CoJHIa ¥ 3B€3]
12.9 Snepnas  osHeprermka. JleWicTBME — paJMOAaKTHBHBIX
U3ITy4YEHHUH Ha KUBBIE OPTaHU3MBI
12.10 [IpakTdeckue pabOTHI:
HaGntoneHne CHIOMHBIX W JIMHEWYaThIX CHEKTPOB
U3JTy4EHUs.
HccnenoBanue TpekoB: U3MEpEHHE SHEPTUU YACTULIBI MO
TOPMO3HOMY NyTH (110 hoTorpadusm).
W3mepenune paanoakTUBHOTO GoHA




12.11 ®usnyeckue SBICHUA B IPUPOAC: ECTECTBEHHBIN
panuMoakTUBHBIM (POH, KOCMHYECKHE Jy4d, paJANOAKTHBHOE
U3JIy4e€HUE NPUPOJHBIX MUHEPAJIOB, ACUCTBUE PAIMOAKTUBHBIX
U3JIy4EeHUH Ha OPraHu3M 4esloBeKa

12.12 Texnuueckue yCTpOMCTBA: CHEKTPOCKOTI,
VWHJUBHIyaJIbHBINA TO3UMETp, KaMepa Buiibcona

IIposepsiembie Ha OI'D no ¢pusuke TpedGoBaHUsA K pe3yJbTaTaM OCBOEHHMS OCHOBHOM
o0pa3oBaTe/IbHOH NPOrpaMMbl OCHOBHOIO 001ero o0pa3oBaHusi U IepedeHb JJIEMEHTOB
coJep:xaHusi, npoBepsieMbix Ha OI'D no ¢pusuke

Jlist ipoBeIeHUST OCHOBHOTO TOCYAApCTBEHHOTO fKk3ameHa 1o (usuke (maimee - OI'D mo
¢u3MKe) HucCHoyib3yeTca MepeueHb (koaumdukarop) NHpoBepsieMbIXx TpeOOBaHUM K pe3yiabTaTam
OCBOEHHSI OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl OCHOBHOTO 00ILIEro 00pa30BaHUs U IEMEHTOB
COJIepKaHUs

[Iposepsiembie Ha OI'D mo ¢Qusuke TpeOGoBaHUS K pe3yabTaTaM OCBOCHMSI OCHOBHOM

00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO 001IeTO 00pa30oBaHuUs

Kon [TpoBepsiemMbie TpeOOBaHUS K MPEAMETHBIM pe3yibTaTaM 0a30BOTO
MIPOBEPSIEMOTO | YPOBHSI OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW POTPAMMbI OCHOBHOTO
TpeOoBaHUs obmero oopazoBanus Ha ocHoBe PI'OC
1 [Tonnmanwne ponmu GU3NKH B HAYIHOUN KapTHHE MUDPA;

c(hopMUPOBAaHHOCTh 0a30BBIX MPEACTABICHUH O 3aKOHOMEPHOU
CBSI3M M TO3HABAEMOCTH SBJICHUM MPHUPOJIBI, O POJIM SKCIEPUMEHTa B
¢dusuke, 0 cucTeMooOpa3yroIe poin (PU3UKK B Pa3BUTHU €CTECTBEHHBIX
HayK, TEXHUKA M TEXHOJOTHH, 00 SBOIIONUUA (PU3NUECKUX 3HAHUH U UX
poiau B IEJIOCTHOM €CTECTBEHHOHAyYHOM KapTUHE MHpa, O BKIAJE
POCCUHCKMX H 3apyOeXHBIX YyUYCHBIX-(PU3UKOB B pa3BUTHE HAYKH,
O0OBSICHEHHE TPOILIECCOB OKPYKAIOIIET0 MHpA, Pa3BUTHE TEXHUKU U
TEXHOJIOT UM

2 3HaHUA O BHJIAX MaTrepuu (BEIIECTBO U TOJIE), O IBMKCHHH Kak
crioco0e CyIIEeCTBOBaHUsI MaTepHH, 00 aTOMHO-MOJICKYISIPHOW TEOPHH
CTPOCHHUSI BEIIECTBAa, O (HU3MUCCKOW CYNIHOCTH SIBJICHUH TMPHPOJIBI
(MexaHUYeCKHX, TeTIOBBIX, DJIEKTPOMAarHUTHBIX U KBAHTOBBIX);

YMEHHE pa3inyaTh SBJICHHS [0 OMUCAHUI0 HX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUX TaHHOE (QH3NUecKoe
SIBIICHUE;

YMEHHE pacro3HaBaTh NPOSBICHHE W3YYCHHBIX (PUIUIECKUX
SBIICHUN B OKPY)KAIOIIEM MHpE, BBIJENSS HX CYIIECTBEHHBIE CBOICTBA
(TpU3HAKK)




Bnanenue ocHoBaMHM MOHSATUHMHOTO amnmapara ¥ CUMBOJUYECKOTO
SI3bIKa (PU3UKH U UCTIOIH30BAHUE UX JIJIS PEIICHHs YIeOHBIX 3a/1a4;

YMEHHE XapaKTepU30BaTh CBOWCTBA Tell, (PU3MUECKUE SIBIICHUS H
MIPOLIECCHI, UCTIONB3YS PYHIAMEHTAIBHBIC U SMITUPUICCKUE 3aKOHBI

YMeHHe ONuChIBaTH H3y4YCHHBIC CBOWCTBA Tel M (hu3ndecKue
SIBIICHUS, UCTIOJIB3Ys (PU3NUECKHE BETUUNHBI

Bnagenue ocHOBaMM METOJOB HAy4yHOrO IIO3HAHUSA C YYETOM
co0uroieHNs IpaBuII 0€30MaCHOTO TPY/Ia:

HaOyofeHne (U3NYECKUX SIBJICHWH: YMEHHE CaMOCTOSATEIIBHO
cobupaTth  IKCIEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOro HaOopa
000py/I0BaHUs IO UHCTPYKIIMH, ONMCHIBATH XOJ OIbITa U 3alIUChIBATH €r0
pe3ynbTaThl, GOPMYINPOBATH BHIBObL;

MIPOBEJIEHUE TMPSAMBIX M KOCBEHHBIX M3MEpPEHUN (PU3NYECKUX
BEJIMYMH: YMEHHE IUIAHUPOBATH W3MEPEHHs, CaMOCTOATEIbHO cOOMpaTh
9KCIEPUMEHTAJIbHYIO YCTAaHOBKY IO HWHCTPYKLIMM, BBIYMCISATH 3HAUECHUE
BEJIMYMHBI U aHAJIM3UPOBATh MOJYYEHHbIE PE3YIbTAThl C YUETOM 3aJaHHOU
MOTPEIIHOCTH Pe3yJIbTaTOB U3MEPEHUI;

MIPOBEJIEHUE HECIOXKHBIX HKCHEPUMEHTAIbHBIX HCCIEIOBAHUM;
CaMOCTOSITENIBHO COOMPATh AKCIEPUMEHTAIbHYIO YCTAHOBKY U MPOBOAUTH
HCCIIeIOBaHUE N0 MHCTPYKLHUH, MPEACTaBIATh MOJyYEeHHbIE 3aBUCUMOCTHU
¢u3nueckux BeIMYMH B BUAE Tabnul H rpapuKoB, YUYUTHIBATH
MOTPEIIHOCTH, JeNIaTh BBIBOJBI IO pe3yJbTaTaM HCCIEI0BAHUS

[ToHnmanne  XapaKTepHBIX CBOWCTB  (PU3MYECKUX  MOJEICH
(MaTepuanbHasi TOUKa, a0COJIIOTHO TBEPIIOE TENI0, MOJIENIA CTPOEHUS T'a30B,
KUAKOCTEH W TBEpAbIX Tel, IJIaHeTapHas MOJeNb aTroMa, HYKJIOHHAas
MOJIeNIb aTOMHOIO Si7pa) W YMEHHE MPUMEHSTh UX A OObSICHEHUSA
(hMBUYECKUX MPOIIECCOB

YMenue o0bsSICHATh (pU3HUecKre MpoILEecCchl U CBOICTBA TeJ, B TOM
YHCclie ¥ B KOHTEKCTE CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa,
B YAaCTHOCTH, BBISBIATh NPUYMHHO-CIEJICTBEHHBIE CBS3M U CTPOUTH
00BsICHEHHE C ONOpPOIl Ha M3YyUEHHbIE CBOWCTBA (DU3MUECKUX SIBICHHIM,
(uznueckue 3aKOHbI, 3AKOHOMEPHOCTH U MOJETU

YMenue pemaTth pacueTHble 3amaun (Ha 0a3e 2 - 3 ypaBHEHHI),
WCIOJIb3YS 3aKOHBI U (GOPMYIIBI, CBSI3bIBAIOIINE (PU3HUECKUE BEIHUMHBI, B
YaCTHOCTH, 3alKChIBaTh  KpPaTKOE€  yCIOBUE  3aJayd,  BBISBIATH
HEJOCTAIOLIUE JaHHbIE, BRIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE NS
€€ pEeIlIeHUs, HCIOIb30BaTh CIPABOYHBIC JaHHBIC, MPOBOJUTH PACUEThl U
OIICHUBATh  PEAJUCTHUYHOCTh IOJYYEHHOTO 3HaueHus (pu3nveckou
BEITUYMHBI; YMEHHUE OMNpEAeNsaTh Pa3MEPHOCTh (PU3UUECKONW BETUYMHBI,
MOJYYEHHOU NPU pEIICHUH 3aa4n

YMmenue XapaKTepru30BaTh IMMPUHIUIIBI JEUCTBUS TEXHUUYECKUX
YCTpOﬁCTB, B TOM 4HCIE OBITOBBIX HpI/I60pOB, U IPOMBIIIICHHBIX
TCXHOJIOTHYCCKUX IMPOLCCCOB IO HX OIMUCAHUIO, HCIIOJIB3ysd 3HAHUA O
CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI )51 HGOGXO)II/IMLIC (bI/IBI/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10 YMeHHe UCHOJb30BaTh 3HAHUS O (U3WYECKUX SIBICHUSX B
MMOBCETHEBHOM JKHM3HH I 0OecrieueHus: Oe30MacHOCTH MPU OOPAIEHUH C
OBITOBBIMH TPUOOpAMH M TEXHUYECKUMH YCTPOWCTBAMH, COXPaHCHHUS
3M0POBbSi W  COONIOJICHUST HOPM  DKOJIOTUYECKOTO  TOBCICHUS B
OKpYyXarolel cpeae; IMOHHMAHUE  HEOOXOAMMOCTH  MPUMEHEHHUS
JNOCTIKCHUI ~ (QU3UKM W TEXHOJOTMH Ui PalMOHAJIBHOTO
MPUPOJIOTIONIL30BAHUS

11 OnbIT TMOHMCKa, MpeoOpa3oBaHMUs W NPEACTABICHUS WHPOpPMAIUN
(GU3NYEeCKOT0  COJCpKaHUS C  HCIOJIb30BAaHMEM  MH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHIA;

YMEHHME OLEHHBATh JIOCTOBEPHOCTh MOJYYEHHOW MHPOpManuu Ha
OCHOBE UMEIOUINXCS 3HaHUHN U TOTIOJTHUTEIbHBIX HICTOYHHUKOB;

YMEHHME MHCIOJb30BaTh IIPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN
Hay4YHO-TIONYJISIPHYIO JTUTEepaTypy ¢$uznyecKoro coJiepKaHus,
CIpaBOYHbIE MaTepUabl, pecypchl ceTh HTepHeT;

BlIaZiecHHe 0a30BBIMHU HaBbIKaMH IpeoOpazoBaHus WHMOpMAIUU U3
OJIHOI 3HAKOBOW CHUCTEMBI B JAPYI'yl0; YMEHHE CO3/1aBaTh COOCTBEHHbBIE
NMUCbMEHHBIE W YCTHBIE COOOIIEHHWS Ha OCHOBEe WHGOPMAIMH U3
HECKOJIbKUX HCTOUYHUKOB

[lepeuens ameMeHTOB cojiepxkaHus, nposepsieMbix Ha OI'D no pusuke

on

[IpoBepsieMblii 37IEMEHT COAEPKAHUS

MEXAHUWYECKUE ABJIEHMA

MexaHudeckoe JBHKXCHUC. MaTepI/IaJ'IBHaH Touka. Cucrema oOTcUeTa.
OTHOCUTENHLHOCTD JBUXKCHUA

PaBHoMepHOe U HepaBHOMepHOE JABMKeHHE. CpeaHsisi CKOpPOCTb.
dopmyna JUTsl BBIYUCICHUS CPeIHEN CKOPOCTH:

PaBHOMepHOC HpHMOHHHCﬁHOC JABHMKCHUC. 3aBUCUMOCTD KOOPpAWHATHBI
T€JIa OT BPpEMCHHU B CJIy4a€ paBHOMCEPHOI'O HpHMOHHHeﬁHOFO JABUMOKCHUA:

X(t) = Xo + Wit.

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHU JISI MPOCKIUU CKOPOCTH, IPOCKIHUU
nepeMemeHus, IMyTu, KOOPAWHATBI HPpU PABHOMCPHOM HpHMOHHHCﬁHOM
JABMOXKCHHUH

3aBHCHMOCTD KOOPAUHATHI TCJIa OT BPEMCHU B CIIy4a€ paBHOYCKOPCHHOI'O




HpSIMOJIPIHCfIHOFO JABUMOKCHUSA:
2
t
X(t) =X, +V,,t+a, 3
@opMynbl UL TPOEKIUH NEPEMEIIECHUs, IPOEKUUH CKOPOCTH U
IMPOCKIHHU YCKOPCHUSA IIPHU PABHOYCKOPCHHOM Hp?[MOJIHHGfIHOM JBMKCHUU.:

t2
sx(t):VOX-t+aX-E,

v, (t)=v,, +a,-t,
ax(t) = const,
Vox? = Vix? = 2a58x.

I'paduku 3aBUCHMOCTH OT BpEMEHH JJIsl MPOEKIMH YCKOPEHHUS, TPOEKIINH
CKOpPOCTH, MPOEKIHH IEPEMEIIEHNs, KOOPAMHATHI IPU PABHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBH>KEHUH

CBoOonHoe manenue. dopmynbl, OmMMCHIBaIOLIME CBOOOJHOE TMaJeHUE
TeJa TO BEepTUKAWIM (ABM)KEHHWE Tella BHHU3 WJIM BBEPX OTHOCHUTEIHHO
noBepxHocTd 3emnn). ['paduky 3aBUCUMOCTH OT BpEMEHH s TMPOEKIHU
YCKOpEHUSI, MPOEKIIUHU CKOPOCTH U KOOPJAMHATHI MPU CBOOOTHOM IMaJCHUH Tela
10 BEpTUKAIIU

CKopocTh paBHOMEPHOTO JIBHKEHUS Tejia 1Mo oKpyxkHocTu. Hampasnenue
CKOPOCTH.

@opmyna Uis BBIUYUCICHHUS CKOPOCTH 4Yepe3 paauyc OKPYKHOCTH H
MepHoJ] OOpaleHHUS:

27R
V=—-:.
T
LlenTpocTpeMUTEIBHOE YCKOpEHHUE. Hanpasnenue

HECHTPOCTPEMHUTCIIBHOT'O YCKOPCHMU. d)opMyna AJIs1 BBIYUCIICHUS YCKOPCHUA:

Macca. [I1oTHOCTH BelecTBa. CDopMyJIa JJI BBIYUCIICHUSA ITIJTIOTHOCTH:




7 m
p= v
Cuna - BektopHas gusndeckas BennuuHa. CII0)KEHUE CHIT
8
SBnenue nnepuuu. [lepssiii 3akoH HeroToHa
9
Bropoi1 3akoH HeroToHa:
10
F=m-a.
CoHanpaBlIeHHOCTh BEKTOpAa YCKOPEHMsSI Tella M BEKTOpa CHIIbI,
JIEMCTBYIOLIEH HA TEJIO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
11
I:2—>1 - I:1—>2
Tpenue MoKost U TpeHUEe CKOTMbKeHUs. DopMynia JJIsl BEIYUCICHUS MOy
12 CHWJIBI TPEHUS CKOJIbKEHHUS:
F,=u-N
Hedbopmarus Tena. Yrpyrue u Heynpyrue nedopmanuu. 3aK0H YyIpyrou
13 nepopmaruu (3akoH ['yka):
Bcemupnoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHHUS:
14
F=G- M
R?
Cuna 1sprecTu. Y CKOpeHHe CBOOOIHOTO MaICHHUS.
dopmyra ISl BBIYUCICHUS CUJIbI TSHKECTH BOJIM3H MMOBEPXHOCTH 3EMIIU:
F =mg.
IBuxenne mnaner Bokpyr Connua. IlepBas kocMuyeckass CKOPOCTb.
HesecomocTs u neperpysku
Nwmmynsc Tena - BekTopHas (Gu3nueckas BeTUYHHA.
15

p=mv

I/IMHy.]'ILC CUCTCMBI TCII.
HN3menenue HUMITYJIbCA. I/IMHYJ'IBC CHJIBI




16

3aKOH COXpaHEHMs MMITYJIbCA JJIsl 3aMKHYTOM CHUCTEMBI TE:
p =m\V, + m)\V, = const.

PeakTuBHOE nBMKEHUE

17

Mexannueckas padoTa. @opmyia a1l BBIYHCICHUS Pa0OThI CHIIBL:

A=Fscosa.

Mexannyeckass MOIL{HOCTb:

18

Kunernueckas n MOTCHUUAJIbHASA SHCPIUA.
CDopMyna JJIs1 BBIYUCIICHU S KHHETHYECKOI OHCPIUU:

Teopema 0 KHHETHUECKOW SHEPTHUH.
d)opMyna JJIs1 BBIYMCJIICHUS HOTeHHHaHBHOﬁ OHEPTrur TECJa, MOAHATOTO
Hag 3eMieit:

Ep = mgh

19

MexaHun4deckas SHEprusi:
E=Ex+E,.

3aKoH COXpaHCHHA MEXaHHYeCKOM OHCPIruu. CDopMyna JIs1 3aKOHa
COXpaHCHHUA MEXaHHYeCKOM SHEPIHUU B OTCYTCTBHUEC CHUJI TPCHHA:

E = const.

[IpeBpaieHne MeXaHUYECKOW SHEPTUH MPU HATUYUU CUJIIBI TPEHUS

20

[IpocThie MexaHu3MBI. "30510TO€ IPABWIO" MEXAHUKH.
Poruar. MomeHT cuiibl:

M = Fl.
YcioBue paBHOBECHS pblyara:

My +Moa+...=0.

IToaBYKHBIN U HEMOABMKHBIN OJIOKH.




A‘IOJICSHB.}I

KII/] IpoCThIX MEXaHH3MOB, 1 —
A}anaquHaﬂ

JlaBiieHnE TBEPIOTO TEA.

21 ®dopmyrna Jy1sl BBIYUCICHUS 1aBJICHHS TBEPIOTO Tea:

JaBnenue raza. AtMmocdepHoe 1aBlICHHE.

IM'uapocTaTuyeckoe naBlieHUE BHYTPH JKUIKOCTH.

dopmyra JyIsi BEIYUCICHUSI 1aBJICHUS BHYTPHU KUIKOCTH:

p =p gh + paTM

3axoH [lackans. ['mapaBnuyeckuii npecc
22

3akoH Apxumena. @opmyna Ui ONpeNeNeHUs] BHITAIKUBAIOIIECH CHIIBI,
23 NCUCTBYIOMICH Ha TEJI0, IOTPY)KEHHOE B )KUIKOCTh HITH T'a3:

FApX. =pgV.

VYcnosue miaBanus tena. [InaBanue cynoB u Bo3qyXoIUIaBaHHE

Mexanuveckue KojaeOaHus. AMIUIATY/Aa, TIEPUOJ M YacToTa KoJieOaHUH.
24 1

dopMyna, CBA3BIBAIONIAS YACTOTY H TIepro ] Koiebanuii: V = ?

MaremaTuueckuil U NPYKUHHBIA MasiTHUKU. [IpeBpanienue sHepruu npu
25 KOJIEOAaTEILbHOM ABIDKEHUN

3aryxaromue konebanus. Beinyxnennsie konedanus. Pezonanc
26

Mexannyeckue BoOJIHBL. [IpofonbpHBIEe W TOTMepedHble BOJHBL J{mrHA
27 BOJIHBI M CKOPOCTb PACIIPOCTPAHEHHS BOJTHBI:

A=v-T

3Byk. ['pomkocTh U BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha
28 rpanuie aByx cpel. MH(ppa3Byk u yiabTpa3Byk

[IpakTaeckue paboOThI
29 N3mepenue cpenHed IUIOTHOCTH  BEIIECTBA; AapXUMEIOBOM  CHIIBI;

JKCCTKOCTU IIPYKUHBI, KOB(I)(I)I/II_II/ICHTa TPCHUS CKOJIbKCHUA, pa6OTLI CHJIbI
TPCHUSA, CUJIbI YIIPYTI'OCTHU, cpenHeﬁ CKOPOCTHU ABUKCHUA 6pyc1<a 110 HaKJIOHHOM
IINIOCKOCTH; YCKOPCHHA 6pyCI<a npu JIABUKCHHUU TII0 HaAKJIOHHOM INJIOCKOCTH,




YaCTOTblI MW I€pHoaa KOJIC6aHI/II\/JI MaATEMATUYCCKOI'0O MasaTHHKaA, 4YaCTOTBI H
nepuojia KojaebaHuil MPyKMHHOTO MasiTHAUKA; MOMEHTA CHWJIBI, JCHCTBYIOIIETO Ha
phIyar; padboThl CHIIBI YIIPYTOCTH MIPH MOABEME TPY3a ¢ MOMOIIBIO HEMOIBUXKHOTO
05oka; paboThl CHIIBI YIIPYTOCTH IPH MOABEME Ipy3a ¢ MOMOIILIO TOIBUKHOTO
OmoKa.

HccnemoBanne  3aBUCHMOCTH  apXMMEIOBOM  CHJIBI  OT  OObema
HOFPY)KGHHOﬁ JaCTu TC€JIa MU OT INNIOTHOCTH JXKHUAKOCTH, HE3aBUCHMOCTHU
BI)ITaJIKI/IBaIOIIICﬁ CHUJIBI OT MACChI T€Jla, CHJIbBI TPCHUA CKOJIBKCHHA OT CHJIbL
HOPMaJIbHOTO JaBJIEHUS H OT poOJa IOBEPXHOCTH; CHIBI YIPYIOCTH,
BO3HHUKAIOIIEH B TMPYXHHE, OT CTENEeHU AehOopMalH TPYKUHBI; YCKOPEHHS
Opycka OT yIrila HaKJIOHA HANpaBJSIONICH; mepuoaa (YacToThl) KoJeOaHUH
HUTAHOTO MasATHUKA OT [JIWHBI HUTHU, ICPHOIA KoJIeOaHu IMPY>XUHHOI'O
MasiTHUKa oT MacCcChbl rpysa n KECTKOCTHU IIPY>XXUHBI; HNCCIICA0OBAHUC
HE3aBHCHMOCTH IICPUOJa KOJIEOAHMI HUTSIHOTO MasgTHHUKA OT MacChl rpysa.

[TpoBepka ycoBusl paBHOBECHS phldyara

30

®usnyecKkue SABJICHUS B IPUPOJE: NMPUMEPHI ABUKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B KMBOI 1 HEKMBOW MPHUPOJE, AEUCTBUE CUJIBI TPEHUS B IPUPOJE U
TE€XHUKE, TNPUIUBbI U OTJUBBI, JABWKEeHHE I[UIaHeT (COJHEYHOM CHCTEMBI,
PEaKTHUBHOE JBMKEHUE KUBBIX OPraHU3MOB, pbIYarv B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(epHOro JaBJ€HHs Ha XUBOM OpraHu3M, IUIaBaHHUE pbIO, BOCHpPUATHE
3BYKOB KUBOTHBIMM, 3€MJIETPSCEHUE, CECMUYECKHE BOJIHBI, IlyHAMU, 9XO

31

TexHUUECKHE YCTPONCTBA: CIIUAOMETP, JATUUKU MOJIOKEHHUS, PACCTOSHHS
U YCKOpPEHHs, TUHAMOMETp, MOIIINITHUKH, PAKEThI, pbIYar, TOJBWKHBIA U
HETIOJIBVDKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTB, TMPOCThIE MEXaHU3MBI B OBITY,
COOOMIArOIINECS] COCY/IBI, YCTPOWCTBO BOJONPOBOJA, THUAPABIMYECKHHA Tpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apEeOMETp, 3XOJOT,
WCTIOJIb30BaHUE YIIbTPa3ByKa B OBITY H TEXHUKE

TEIIIOBBIE ABJIEHWA

OcHOBHBIE TOJIOKEHUST MOJIEKYISIPHO-KMHETUYECKOM TEOPUH CTPOCHUS
BellecTBa. Mojenu TBEpIOro, KUAKOTO M ra3000pa3HOro COCTOSIHUIN BEIECTBa.
Kpucrannuueckue u amopdHsie Tena

JIBukenune dvactull BemiecTBa. CBsi3b CKOPOCTU JBMKEHHUS YaCTUIl C
Temneparypoil. bpoynoBckoe aBmxenue, nuhdy3us

CMauuBaHue 1 KaIllWJJIAPHBIC ABJICHUA

Temnosoe paciupeHUC U CKATHUC

TennoBoe paBHOBecHE

Buytpennss sueprus. Pabota u terionepenaya kak criocoObl U3MEHEHUS
BHYTPEHHEH 3HEprun




BI/I,Z[BI TCILIONCpCaAavu: TCIIJIOMPOBOJHOCTb, KOHBCKIUSA, U3JTYUCHUC

;
HarpeBanue u oxnaxnaenue Tten. KommuecTBo TemiaoThl. Y jelbHas
8 TEIIOEMKOCTD:
Q =cm(t2 - t1)
3aKOH COXpaHEHMsI DJHEPrud B TEIUIOBBIX Mpoleccax. YpaBHEHHUE
9 TEIUIOBOr0 Oajamca:
Qi+Q2+..=0
Hcnapenne u KoHueHcanus. V3meHeHue BHYTPEHHEH DJHEPruu B
10 MpoIiecce MCMapeHus U KoHAeHcanunu. Kumnenue >kuakoctu. YenabHas TEIuioTa
napooOpazoBaHus:
m
BiaxxHocTh BO31yXa
11
[InaBnenne m kpucrammszanus. V3MeHeHHWe BHYTPEHHEM SHEPruu IpH
12 MJIABJICHUU W KPUCTAJUTH3AIMHU. Y IeTIbHAs TeTUIOTa IUIABJICHHUS:
m
BHyTpeHHsia sHeprusi cropaHusi TOIUIMBA. YJelbHas TEIJIOTa CrOpaHUSs
13 TOIUIMBA:
m
[Tpunnume! padoTe! TeroBeix ABuraTenei. K1 rermoBoro auraresns
14
[IpakTrueckue paboThI
15 N3mepenne ynenbHOM TEIJIOEMKOCTH METAUIMYECKOTO  LIMIMHAPA;

KOJIM4YECTBa  TCIIJIOTHI, MOJIYYCHHOI'O BO,I[Oﬁ KOMHATHOM TEMIICPATYPbI
q)HKCHpOBaHHOﬁ MaccChbl, B KOTOPYIO OIIYHICH HarpeTHfI OUJIIMHAP, KOJHUYCCTBA
TCIUIOTBHI, OTAAHHOTO HArp€TbhIM MNWIMHAPOM, IOCJEC OIIYyCKaHUuA €ro B BOAY
KOMHATHOM TEMIICPATYPHBI; OTHOCHUTEIIbHOM BIaXKHOCTH BO3yXa, yHCHBHOﬁ
TCIJIOTHI IUIABJICHUA JIbAA.

HccnegoBanne HM3MEHEHUSA TEMIICPATYpbl BOJbI IIPpHU  PA3JIMYHBIX
YCIOBUAX; ABJICHUS TeII000MeHa pu CMCHINBAaHUU XOJOJHOHN U ropﬂqeﬁ BOJbI,
Iponecca uCrapeHus

®du3znyeckue SBJICHUS B npupoac: TMOBCPXHOCTHOC HATSKCHUC U




16 KallWJUISIPHBIE SIBJIEHUS B IIPUPOJIE, KPUCTAIUIBI B Npupoze, usinydeHue CoiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0oOpa3oBaHHE pPOCHI, TyMaHa, WHes,
CHera
TexHuyeckue ycTpoWCTBA: KalWUISAPbI, IPUMEPHI  HCIOJIb30BAHUS
17 KPUCTAJIJIOB, >KMJIKOCTHBIA TEPMOMETp, JAaTUUK TEMIIEPATYphl, TEPMOC, CUCTEMA
OTOIUICHHSI JIOMOB, THUTPOMETpBI, NCUXPOMETp, MapoBasi TypOWHA, IBUTATENb
BHYTPEHHETO CrOpaHus
OJIEKTPOMATI'HUTHBIE SABJIEHUA
OnexTpusanus Tei. J{Ba BUa 3JeKTPUUECKUX 3apsI0B
1
BsaumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
2
3aK0H COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
3
Onekrpuyeckoe nose. HanpspkeHHOCTh anekTpudeckoro mnoss. IIpuanmn
4 CYNEPIO3UINH IEKTPUUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocutenu snextpuyeckux 3apsaoB. JelicTBUE 3JEKTPUYECKOTo MOJIsS Ha
5 aneKkTpudeckue 3apsibl. [[pOBOTHUKN U AUAIEKTPUKH
[TocTostHHBIN BneKkTpUuUecKuid TOK. [lericTBus anekTprudeckoro Toka. Cumna
6 Toka. Hanpsbkenue.
t
DneKTpuYecKoe COIIPOTHBIICHUE. VY aensHoe IIEKTPUYECKOE
7 COIIPOTHBIICHUE:!
3akoH OMa i ydacTKa 3JIEKTPUUECKOU 1emnH:
8
IlocnenoBarenpbHOE COEMHEHNE IPOBOIHUKOB:
9

h=l;U=Ui1+U2 R=R:1+Ry.
HapannenLHoe COCAMHCHHUC ITPOBOJHUKOB PaABHOI'O COIMMPOTUBIICHUS:




Ur=Ux =1+l R=%.

CMelaHHbIC COCAUHCHHA IIPOBOJHHUKOB

PaboTa 1 MOITHOCTH MEKTPHUYECKOTO TOKA.

10

A=U-1-t;P=U-I

3akon xoyns-Jlenua:
11 ,

OmnpiT Opcrena. MarHuTHOE MOJIE MPSMOTO TPOBOJHUKA C TOKOM. JIMHUMI
12 MAarHUTHOW MHIYKIIHH

MaruuTtHOE 10Jie HOCTOSIHHOTO Marduta. B3auMoaelcTBHE MOCTOSIHHBIX
13 MAaravuToB

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM
14

OnbiTel Papagness. SBIeHHE 5SIEKTPOMArHUTHOW WHIAYKUMH. [IpaBuiio
15 Jlenma

[IpakTrueckue paboThI
16 N3Mepenne 53IeKTPUYECKOr0 COMPOTUBIICHUS PE3UCTOPA; MOUTHOCTH

ANEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKAa, BO3ZHMKAIOIIETO B MPOBOJIHHUKE
(pe3ucTophl, JIAaMIIOYKa), OT HAMPSOKEHHUs] HAa KOHIAX MPOBOJHHMKA; 3aBUCUMOCTH
COIPOTHUBIICHUS OT JIJIMHBI MPOBOJHUKA, MUIONIAU €r0 MOMEPEYHOr0 CEYEHUS U
YACIBHOTO COMPOTHUBIICHUS.

IIpoBepka  mpaBuia  AId  AJIEKTPUUYECKOTO  HANPSKEHUS  NpHU
MOCJICIOBATEIbHOM ~ COCJMHEHUM  MPOBOJHUKOB;  MpaBWja  JJIs  CHJIbI
AJIEKTPUYECKOTO TOKAa MpU  MapauIeIbHOM  COCIMHEHUU  MPOBOJIHUKOB
(pe3ucTophI U JIAMITOYKa)

®dusndeckue SABJICHUS B MPUPOJIC: IEKTPUUECKHUE SBJICHUS B aTMocdepe,

17 ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMJIH, JIPeid MOJOCOB,
pOJIb MATHUTHOTO TOJISI AJ1s1 )KM3HU Ha 3eMJie, MOJISIPHOE CUSIHUE

TexHuueckne yCTpOWCTBA: 3JIEKTPOCKOI, aMIIepMETP, BOJIBTMETP,

18 peocTaT, CUETYMK DIJICKTPUUECKOM SHEPTHH, AJICKTPOOCBETUTEIBHBIC MPUOOPHI,
HarpeBaTesIbHbIC ANEKTPONIPUOOPBI (Tpumepsr), 3JICKTPUYECKHUE
MPEAOXPAHUTENH, JJIEKTPOMATHUT, DSJIEKTPOJBUTATENb IOCTOSIHHOTO TOKa,
TE€HEepaTop NOCTOSTHHOTO TOKa

DneKkTpoMarHuTHbIe BOJIHBL. [1Ikana 3eKTpoMarHuTHBIX BOJH

19

.Hy‘-ICBaSI MOJCIIb CBETA. HpﬂMOJ’IHHCﬁHOC pacinpoCTpaHCHUC CBCTa




20

21

3akoH oTpaxxeHus ceeta. [lmockoe 3epkaino

22

[Tpenomienue cBeta. 3aKOH IPEIOMIICHUS CBETa

23

Jucnepcus ceera

24

JIunza. Xon mydeit B nunze. DokycHoe paccTosiHue JuH3bI. OnTHYecKas
CHJIa JIMH3BL:

D=1/F

25

I'na3 kak ontuyeckas cucrema. OnTudeckue npruoopbl

26

[IpakTrueckue paboOThI

N3mepenne onTtuuecko Ccuiibl coOuparomieil JIMH3BI;, (POKYCHOTO
paccTosiHUs coOuparoiieit JUH3bI (TI0 CBOMCTBY paBEHCTBA pa3MEPOB MpeaMeTa U
M300pakeHus, KOT/Ia TMpEeAMET PACIOJOKEH B JIBOWHOM (OKyce), TmoKazarems
MPETOMJICHHUS CTEKIIA.

UccnenoBanue CcBOWCTBA W300pa)KE€HHUS, TOJYYCHHOTO C TIOMOIIBIO
cobuparome JIMH3bI, W3MEHEHHUS (POKYCHOTO PACCTOSHUS ABYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH YTJIa TIPEJIOMJICHUS CBETOBOTO JIyda OT yrjla TMaJCHHS Ha
rpaHuiie "Bo3ayX - CTEKJI0"

27

®dusunueckue sABJIeHUS B pupoje: 3atMenns ConHua u JIyHsl, 1iBeTa Ted,
ONITHYECKHE sBJICHUS B aTMoc(epe (1iBeT Heba, pedpakiius, paayra, MUPax)

28

Texuuueckue ycTpoWcTBa: OYKH, MEPHUCKOI, (oToammapar, ONTHYECKHE
CBETOBO/IbI

KBAHTOBGIE SIBJIEHUS

PagnoaktuBHOCTE. Anb(a-, 6era-, raMma-usnydenus. Peakuuu ansda- u

1 Oera-pacrajga
Omneiter Pezepdopaa o paccesuto anbda-gactuil. [InanerapHas Moaenb
2 aroMa
CocraB atoMHOTO siapa. M3oTombl
3
[lepuon nomypacmaga aTOMHBIX si7ep
4

H,Z[epHLIe pCaKkiuu. 3aKoHBI COXpaHCHUA 3apsAA0BOTO U MAaCCOBOTO YHCECII




dusnueckue SBJICHUS B MPHUPOJE: €CTECTBEHHBIM paJuOaKTUBHBINA (OH,
KOCMHMYECKUE JIy4H, pPAAUMOAKTUBHOE W3JIYy4CHUE IIPUPOIAHBIX MHUHEPAJIOB,
JEUCTBUE PAJUOAKTUBHBIX U3Iy4eHUN HA OPraHU3M 4eJIOBEKa

TexHuueckre yCTpPOMCTBA: CHEKTPOCKOIN, HMHIMBHUIYAIBHBIA JO3UMETD,
Kamepa BunbCcoHa, siepHas SHepreTuka




YYEBHO-METOAUYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

®dusuka: 7-i kinacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ Ilepoimkun U.M.,
NBanoB A.W., Axuumonepnoe oobmectBo «M3narensctBo «lIpocBemienue
dusuka: 8-if kiacc: 6a30BbI ypoBeHb: yueOHUK, 8 kiacc/ [lepoimkun 1. M.,
NBano A. U., AxmumonepHoe o6miectBo «M3narenbctBo «IIpocBemeHue
®usuka: 9-i kiacc: 0a30BbIM ypoBeHb: yueOHUK, 9 kiacc/ [lepsimkun M. M.,
I'yrauk E. M., UBanoB A. U., TletpoBa M. A., AkimoHepHOe OOIIECTBO

«H?;}I&TCJII)CTBO «HpOCBCIIICHI/Ie»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

Jlykamuk B.1. CoopHUK BOIIPOCOB | 3a1a4 1o ¢pusuke. /-9 xki. — M.:
ITpocsemienue, 2010. —192c¢.
Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOATEIILHBIE U KOHTPOJIbHBIC
paboTel. —5-¢ m3aanue,- M.MJIEKCA, 2013.
ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotsl. KonTponsHbIe
3apanus.—Caparos:Jluneit, 2014.
«KonTtponbHO-u3Mepurenpubie Matepuaisl. Gusuka. 7 xknace/Coct. H.I.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.
Mapon A.E. ®usuka. 7 xnacc: yuebHo-MeToanueckoe mocobue/ A.E. Mapos.
Kupux JI.A. ®uzuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITEILHBIE U KOHTP

oJIbHBIE PaboTHI. —5-¢ n3aanue,- M.MJIEKCA, 2013.



Actaxosa T.B. ®usuka. 7 knacc. Jlabopatopusie pabotsl. KoHTponbHbIE
3aganus. —Caparos:JIuneit, 2014.

«KontponbHo-u3mepurenpubie Matepuaibl. Gusuka. 7 knace/Coct. H..
3opuH. — 2-¢ u3a.,nepepad. — M.:.BAKO, 2013.

Mapon A.E. ®uszuka. 7 knacc: yaueOHo-MeToruueckoe nocooue/ A.E. MapoH.-
M.: Ipoda, 2011.- 123c.:

A.E. Mapon, E.A. Mapon CamocTtosiTelbHbIe U KOHTPOJIbHBIE paboThI-§ Kiacc
2017 M. Ipoda

B.B. Illaxmarosa ,O.P. llledep Auarnoctuyeckue padbotsl -8 kiacc 2016 M.
Apoda

A.E. Mapon, E.A. Mapown, C.B. [To3otickuiit Coopauk BorpocoB u 3amau

2015 M. Jlpoda

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbI CETHU
UHTEPHET
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