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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uMke Ha YpPOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KCHHM M TpeOOBaHUI K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOTPaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéToM ¢enepanbHO paboyeil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenoaaBanust yueOHoro npeamera « Duznkay.

Conepxanue mporpaMmbl MO (U3UKE HaAMpaBieHO Ha (HopMUpOBaHHE
€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH OOYYalOLIMXCS W OPraHU3alUI0 U3YUYEHHS
bu3UKK Ha JAEATeIbHOCTHOM OcHOBe. B mporpamme mo (u3uKe yUYUTBHIBAIOTCS
BO3MOXHOCTH YyueOHOro mpenmera B peanuzanuu TtpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM O0ydeHHUs, a TaKKe
MEXIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00IIIero 00pa3oBaHusl.

[Iporpamma o gusuke ycTaHaBIMBAET pacipenesieHue ydeOHoro mMaTepuana
1o rogam oOydeHus (10 Kjaccam), MpejuiaraeT IPUMEPHYIO MOCIEI0BATEIbHOCTh
U3YUYCHUS] TEM, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MPEIMETHOTO COJIEPkKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOIINXCsl.

[Iporpamma 1o ¢u3mke paspaboTaHa ¢ IEIbIO OKa3aHUS METOIUYECKOM
MIOMOIIY YYUTEITIO B CO3/IaHUU paboveil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

duznuka SBISETCS CHCTEMOOOPA3yIOIIMM JUISl  €CTECTBEHHO-HAayYHbIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB
U SBIICHHM, H3y4YaeMbIX XHUMHEH, OHOJOrHMel, acTpoHOMHEH U (GU3UYECKOU
reorpadueil, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYI) KapTHHY MHpA,
IpEeNOoCTaBIseT HauboJee sCHble 00pa3lpl MNPUMEHEHHS HAydyHOr0 METOoJa
MO3HAaHUs, TO €CTh CII0C00Aa MOTYUYEHUs! JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpEe OOIIETO
0o0pa3oBaHUsI COCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTU U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpeAronaraeT OBJIaJEHUE
CHEAYIOUIMMUA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
rPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBATH  JIAHHBIE W  WCHOJB30BaTh  HAyYHBIE
JI0Ka3aTesIbCTBA JIJISl IOJyYEHHSI BBIBOIOB.

[enu wu3ydenuss (Gu3MKA Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUS
onpeneneHsl B Konnenmuu mnpenomaBaHusi ydeOHoro mnpeamera «Duszuka» B
oOpa3oBarenbHbIX opraHu3zammsax Poccuiickoini @enepauuu, peamu3yroMINAX
OCHOBHbIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW peLICHUEM



Komnernn Munuctepctba npoceinienus: Poccuiickoit ®deneparuu (IpoTOKOa OT 3
nekadbpst 2019 r. Ne TIK-4BH).
e n3yyeHus pusuku:

npuoOpeTeHrne HWHTepeca W CTPEeMJICHUS OOYYalolIUXCS K HayYHOMY
U3YYECHUIO MPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ MO3HaHUS U (OPMUPOBAHUE
MCCJIEI0BATENIBCKOTO OTHOIICHHUSI K OKPYKAIOUIUM SIBJICHUSM;
¢opMupOBaHHE HAy4YHOTO MHPOBO33PEHHUSI KaK pe3yJibTaTa H3y4eHUs
OCHOB CTPOEHMS MaTepUU U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMHpoBaHUE MPEACTaBICHUN O posu (DU3MKU [JIsl Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTU;

pa3BUTHE  MPEIACTAaBICHMHA O  BO3MOXKHBIX  cepax  Oyayumien
npodeCCUOHAIBHON e TEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JanbHEeHIeMy 00y4eHHUIO B 3TOM HalpaBlICHUH.

JlocTKeHHE 3TUX IIeNield MporpaMMbl TO (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 0OECIIEUNBAETCS PEUICHUEM CIICIYIOIINX 3a1a4:

npuoOpeTeHrue 3HAHWK O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHUE YMEHUIN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
HCITOJIb30BAaHHEM TTOTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHHUS MPOCTEUIIUX pacUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM buznuecKnx MOJIETIEH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MPUPOIHBIC SBICHHUS U BBITIOJHSITH OIBITHI,
nabopaTopHble paOOTBl M DKCHEPUMEHTAIbHBIE HUCCIEIOBAaHUS C
WCITOJTIh30BAHUEM U3MEPUTEITLHBIX TPHOOPOB;

OCBOEHHUE MPUEMOB pabOThl ¢ MHMOpPMaLUEe (PU3HYECKOTO COJEpKaHUs,
BKJIIOYAsi UH(OPMALIMIO O COBPEMEHHBIX JOCTHXKEHUAX (U3HUKHU, aHAIU3 U
KpUTHUYECKOE OlICHHUBaHUE UH(OPMAITIH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHATBHON AeATEILHOCTH, CBI3aHHBIMU
C (GUBMKOH, W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBaHHBIMH Ha
JOCTHXKEHUSIX (PU3NYECKON HAYKH.

Ha usyuenue ¢(usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIIETO

oOpa3zoBaHust OTBOAUTCA 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B HEJIENI0), B 8
Ki1acce — 68 gacoB (2 vaca B Henemo), B 9 kinacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemplii B mporpamMMe mo (pusuke mnepedeHs J1adopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEH/IaTEIbHBIN XapaKTep, yUUTENb JIeJaeT BHIOOp MPOBEICHUS



1ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHUIYATBHBIX OCOOCHHOCTEH
00yyUaroImmXxcsi, CIUCKa SKCIEPUMEHTANBHBIX 3a/IaHUi, MpeAJiaraéMbIX B paMKax
OCHOBHOTI'0 T'OCYapCTBEHHOTO PK3aMeHa 10 (PU3HKE.



COILEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUM OKPYKAIONIIEro MUpPa.

®u3uka — Hayka o npupoje. SABneHus npupoasl. PU3NUECKUE SBICHUS: MEXAHUYECKUE,
TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznueckue BeauuuHbl. M3mepenue @usnueckux BenuuuH. dusmyeckue npudOpHI.
[Torpemnocts n3Mepennil. MexayHapoaHas cucrema €QuHULL.

Kak ¢u3uka u npyrue ecTecTBEHHbIE HayKH H3y4daroT mpupony. EcrecTBeHHO-HAay4dHBIN
METOJ TO3HaHWA: HAOJIIOJEHHE, MOCTaHOBKA HAy4YHOI'O BONPOCA, BBIIBUKEHUE THUIIOTES,
AKCIIEPUMEHT MO TMPOBEpPKE THUIIOTE3, OOBsICHEHUE HabmogaemMoro spieHus. Onucanue
(bu3uYECKUX SBICHUMN C TTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TeIIOBbIC, FEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.

2. @usnyeckue MpUOOPHI U Mpolleypa MPSIMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBBHIM

IpUOOPOM.

Jlabopamopnuie padbomost u onvimot.

1. OmpeneneHue LEHbI ASIEHUS KAl U3MEPUTEIBHOTO MpUOopa.

2. M3MepeHue pacCTOSIHUM.

3. H3mepenue o0bEMA KUAKOCTH U TBEPOTO TeEaA.

4. OnpeneneHue pa3MepoB MasbIX TE.

5. M3MepeHue TemIeparypbl IpPU TOMOIIM KUJKOCTHOIO TEPMOMETpA M JaTUHKA

TeMIEpaTyphl.
6. IIpoBeneHue wucciaenoBaHUS MO MPOBEPKE THUIOTE3bl: JAlbHOCTh MOJIETA IIApHKa,
MYIIEHHOT'0 TOPU30HTAIBLHO, TeM 0OJIbIIe, YeM OOJIbIIIe BHICOTA MyCKA.

Paszpnes 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHHMH BellleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJEKYJbI, UX pa3Mmepbl. ONBITHI, AOKa3bIBAOIINAEC
JUCKPETHOE CTPOECHUE BELIECTBA.

JIBrxkeHne yactul BemecTBa. CBfA3b CKOPOCTH [JBHKEHHS YaCTUL C TEMIIEpaTypoOH.
BbpoynoBckoe nBuxkenue, aud@ysus. BzaumopelcTBHe YacTHIl BEIIECTBA: MPUTHKEHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOEHUE Ta30B, JKUJIKOCTE UM  TBEPIBIX
(kpucTamnmyecknx) Teda. B3auMocBs3b MEXIy CBOMCTBaAMHU BEIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM CTpoeHueM. OCOOEHHOCTH arperatHbIX COCTOSTHUUN
BOJIbI.

Hemoncmpauuu.

1. HaOmroneHue OpoyHOBCKOTO ABMKEHHUS.

2. Habmonenue nuddysuu.

3. HaOntonenue siBneHuid, OOBSCHAIOMUXCA MPUTSHKEHUEM HIIM OTTAJIKUBAHUEM YACTHII

BEILIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OmeHka AuamMeTpa aToMa METOJIOM PsIIOB (C UCHoJIb30BaHueM (oTorpaduii).

2. OnbITHI IO HAOIIOACHUIO TEIJIOBOTO PACIITUPEHUS Ta30B.



3. OnbITEI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUSL.
Pa3nen 3. /IBuskeHue U B3aUMO/IeCTBHE TeJl.
Mexannueckoe ABuUxKeHHE. PaBHOMEpHOE M HepaBHOMepHOE ABUkeHHe. CKOpOCTb.
CpenHsisi CKOpOCTh TPU HEPABHOMEPHOM JIBUKEHUU. PacU€T myTH U BpEMEHHU IBUKEHUS.
SBnenne wHepnuu. 3aKOH MHEpUMHU. B3anmoneicTBuE TeNl Kak NPUYMHA W3MECHEHUS
CKOpOCTH JBMXEHHUS Teil. Macca kak Mepa uHepTHOcTH Tena. [lnotHocTh BemectBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JMHUIE 00BEMA BELIECTRA.
Cuna kak XapakTepucTHKa B3aumojercTBug Ten. Cuila ynpyroctd W 3akoH ['yka.
N3mepenne cuibl ¢ MOMOUIBIO JUHAMOMETpA. SIBI€HUE TATOTEHUS W cuia Tshkecth. Cuiia
TSOKECTU Ha Jpyrux IaHetax. Bec tema. HeBecoMocTh. ClokeHUE CHII, HAIlPABJIEHHBIX IO
onHoM mpsiMoi. PaBHoelicTBytomas cui. Cuna tpeHusi. TpeHne CKOJIbKEHHSI U TPEHUE MOKOSI.
TpeHune B IpUpPOAE U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHune MexaHMYEeCKOTO ABUKECHUS Tella.
2. HM3mepenue CKOpOCTH MPSIMOJIMHENHOTO JIBUKECHUS.
3. HaOntoneHue siBIEHUSI HHEPLIVU.
4. HaOmroneHne u3MEHEHUs CKOPOCTH MPU B3aUMOJIEUCTBUU TEJL.
5. CpaBHEHHME MacC MO B3aUMOJICUCTBUIO TEIL
6. CnoxkeHue CuJl, HallPaBJICHHBIX 11O OJTHON MPSMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpezaeneHue CKOPOCTH PABHOMEPHOI'O JBIKEHHS (IIapuUKa B JKUJIKOCTH, MOJEIU
ANEKTPUUECKOTO aBTOMOOUJIS M TaK Jaliee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa M0 HAKJIOHHOM
IIJIOCKOCTH.
Ornpenenenre MIOTHOCTH TBEPIAOTO TENA.
OMnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsKeHUs (AedopManuu) MpyKUHbI OT
MIPUJIOKEHHOMN CHUJIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHS CKOJIBKEHHSI OT Beca Teja U
XapakTepa COMPUKACAIOIINUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEl U ra3oB.

JaBnenne. CnocoObl yMEHBIIEHUS U YBEIMYEHUs JaBiieHus. JlaBineHue rasa.
3aBUCHUMOCTh JaBJEHUSA Traza OT oO0béma, TemmnepaTypbl. llepemaua naBieHUst TBEPIBIMU
TeJIaMHU, KUIAKOCTAMU MU razamu. 3akoH [lackansa. [lHeBMaThueckue MalivHbl. 3aBUCUMOCTh
JABJICHUSL KUAKOCTH OT riayOuHbl. ['mapocratmyeckuit mapamokc. CooOmiaromuecss CoCybl.
['mapaBnnyeckue MEXaHU3MBI.

Atmocdepa 3emuin U atMocepHoe napiieHue. [IpuuMHBI CyIIECTBOBAHMS BO3IYIIHON
o6omoukn 3emnu. Onbir Toppudennu. M3mepenue armochepHOro JaBiIeHUS. 3aBUCHUMOCTh
aTMOC(EpPHOr0 JaBJICHUS OT BBICOTHI HaJ ypoBHeM Mopsa. [Ipubopsl mis u3MepeHus
aTMOC(EPHOTO JTaBIICHUS.

JleficTBUE KUIKOCTU U raza Ha MOTPYKEHHOE B HUX TeJ0. BhITankuBaroias (apXuMe10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxoruiaBanue.

Hemoncmpauuu.

1. 3aBUCHUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHhL.

2. Ilepenava naBiieHUs KUJIKOCTBIO U TA30M.
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Coobmiaromuecs: COCy/ibl.

I'mapasnnueckuit mpecc.

[IposiBenune aercTBus aTMOCHEPHOTO JIaBJICHHUS.

3aBHCHMOCTh BBITAJIKHBAIOIICH CHJIBI OT 00BbEéMa TOrpyXEHHOM YacTH Tena M
IUIOTHOCTH JKUJAKOCTH.

PaBeHCTBO BBITAJIKMBAKOLIEH CUJIBI BECY BBITECHEHHOU KUJIKOCTH.

YcnoBue T1UIaBaHUS TeEJN: IUIABAaHUE WJIM MOTPYKEHHUE TEJI B 3aBUCHUMOCTH OT
COOTHOIIICHMS IIJIOTHOCTEH TeJla U KUAKOCTH.

Jlabopamopnsie padbomosl u onvimol.

1.

WccnenoBanue 3aBUCMMOCTU Beca Tella B BOJIE OT 00bEMa MOTpyKEHHON B JKHUJIKOCTb
4acTH TeJa.

OnpeneneHre BBITAJIKUBAIOIIEH CHUJIBI, JACHCTBYIOIIEH Ha TeNO, MHOTPYyKEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHUIBI, JIEUCTBYIOLIEH Ha TEIO0 B
KUJKOCTH, OT MacChl TEa.

OMnbIThL, TEMOHCTPUPYIOIIME 3aBUCHMOCTD BBITAJIKMBAIOLIEH CHJIbI, AEHCTBYIOIIEH Ha
TEJO B KUJKOCTH, OT 00bEMA MOTrpy>KEHHOW B JKUJKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKH W OIpElIeNeHHe €€
IrPy30I0ABEMHOCTH.

Pa3zpnes S. PaGoTra u MOIIHOCTH. JHEpPrusi.
MexaHnnueckas paboTa. MoOIIHOCTb.

Ip
pbI4ara.
KII mp

OCTBbIE MEXaHU3MBI: pblYar, OJOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuio paBHOBecHs
[IpuMeHeHue npaBuia paBHOBECHS pbhluara K OJOKY. «30J0TO€ MPABUII0» MEXaHUKH.
OCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. KuHeTwdeckas W TOTEHIMalbHas dHeprus. I[lpeBpaienue
OJIHOTO BHJIa MEXaHUYECKON SHEPryU B APYTrod. 3aKOH COXPaHEHUS SHEPTUU B MEXaHUKE.
Jlemoncmpayuu.

1.

[IprMepsl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie padbomout u onvimot.

1.

2.
3.
4,

8 KUIA

Ompenenenne pabOTHl CHJIBI TPEHUS TPU PABHOMEPHOM JBHKEHUU Tela IO
TOPU30HTAIBHOW MOBEPXHOCTH.

HccnenoBanue ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ] HaKIIOHHOMN TIOCKOCTH.

N3yueHne 3aKoHa COXpaHEHUSI MEXaHUYECKON SHEPTHUH.

CC

Pa3nen 6. TenuioBbie sIBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO--KMHETUYECKOW TEOPUU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB M MOJIeKyJ. OIBITE, MOATBEPKAAIOIINE OCHOBHBIE ITOJOKECHHS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSIHUM BemecTBa. Kpucraminueckue u
amop(uble Tena. OOBSCHEHHWE CBOWCTB Ta30B, KUAKOCTEM M TBEPABIX TEI Ha OCHOBE



MOJIOKEHUI MOJIEKYJISIPHO--KMHETUYECKOW Teopuu. CMauyuMBaHUE W KaNWJUISIPHBIC SIBICHUS.
TerioBoe paCUIMPEHUE U CHKATHUE.

Temneparypa. CBsA3p TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBH)KCHHUS YAaCTHII.
Buytpennss oueprus. CnocoObl HW3MEHEHMs BHYTPEHHEW OHEpPruu: Telionepenada u
coBepleHre padoTsl. Buasl Terionepegauu: TEIONPOBOIHOCTb, KOHBEKIIHS, U3TyUEHUE.

KonnuectBo TeIioThl. YaenbHas TEIUIOEMKOCTh BEIIECTBA. 1€IJI000MEH W TEIUIOBOE
paBHOBecue. YpaBHEHUE TerioBoro Oananca. [lnaBrneHue u oTBepAeBaHUE KPUCTATUIMYECKHUX
BEIIECTB. YJenbHas TemioTa ruiaBieHus. [lapooOpa3oBanue u KoHjeHcarus. Mcmapenwue.
Kunenne. YnenbHas Termora mapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATYpbl KHUIEHUS OT
aTMoc(epHOro JTaBJICHUS.

BrnaxnocTth BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Ipunuuner pabotel TemnoBbix asurateneid KIIJ temmoBoro nsuratens. TermioBble
JNBUTATEIIN U 3alIUTa OKPYKAKOLIEN CPEBIL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysumn.
HabmroneHue sBIIeHH CMauyuBaHUS U KaMIJUIAPHBIX SIBIICHHUM.
Habmronenue TenaoBoro pacimpeHus Ted.
N3Menenue naBieHus raza npu U3MEHEHUU 00bEMA U HarpeBaHUM WJIA OXJIKICHUH.
[IpaBuna u3MepeHus: TEMIIEPATYPHL.
Buasl Tenmonepenayu.
OxuaxkaeHue npyu COBepLIEHUU PadOTHI.
HarpeBanue npu coBepiiieHur paboThl BHEIITHUMHU CHUJIAMH.
. CpaBHEHHE TEIIOEMKOCTEN Pa3JIMYHBIX BEUIECTB.
. Habmronenune kuneHus.
. HaOnronenne nocTostHCTBA TeMIEpaTyphl IPH TIaBJICHUU.
13. Mojenu TemjIoBBIX ABUTaTeICH.
Jlabopamopnwie padbomout u onvimot.
1. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUSL.
2. OnbITHI O BRIPAIIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM UJIU caxapa.
3. OmnbITHI MO HAOMIOACHUIO TEMJIOBOIO PACHIMPEHUSI TA30B, KUIAKOCTEH U TBEPIBIX TEN.
4. OmnpeneneHue AaBICHUS BO3yXa B OaJUIOHE IINPUIIA.
5. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3JlyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIAKICHUA.
6. IlpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKAa KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEepPaTypHhI.
7. HaOntoneHue M3MEHEHHs BHYTPEHHEH PHEPruu Teja B pe3yJibTare Terionepeaady u
pabOoThl BHEITHUX CHII.

© 0o N o gk~ wDd PR

e
N R O

UccnenoBanue siBieHUs TEII000MEHA MPU CMEIIMBAHUM XOJIOHON U TOPSTYCH BOJIBI.
OmnpeneneHre KOJIMYECTBA TEIUIOTHI, ITOJIYYCHHOTO BOJOM TIPH TEIIOOOMEHE C
HarpeTbhIM METAIUIMYECKUAM LIUJIUHIPOM.

10. Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.



11. MccrienoBanue npouecca HCIapeHusl.

12. OnpenesieHne OTHOCUTENBHOM BIQXKHOCTH BO3yXa.

13. OnpeaeneHne y1eJdbHON TEIUIOTHI IIaBICHUS JIbA.

Pa3znen 7. JjekTpuyecKkue 1 MarHuTHbIE SIBJICHMS.

Dnektpu3anus Ten. [Ba poja 3MEeKTpUYECKHX 3apsaoB. B3anmoaencTBue 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTH CHJIBI B3aMMOJICMCTBHUS 3apsDKCHHBIX TN OT BEJIIMYUHBI
3apsAJI0B U PACCTOSIHUSI MEXK]TY TEJIaMu).

DnekTpudeckoe noiie. Hanpsk€HHOCTh 3iekTpuueckoro nojs. [IpuHnun cynepno3unun
ANEKTPUUECKUX MOJIEH (Ha KAYEeCTBEHHOM YPOBHE).

Hocurenn snekTpudeckux 3apsaoB. DJIEMEHTApHBIN dieKTpuueckui 3apsaa. CtpoeHwue
atoma. [IpoBOAHUKH U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOr0 3aps/ia.

DJIEKTPUYECKUM TOK. YCJIOBUSA CYHIECTBOBAHUS DJIEKTPUYECKOro ToKa. McTouHuku
MOCTOSTHHOTO TOKa. JIeMCTBUSI 3JIEKTPUYECKOro TOKa (TEIJIOBOE, XMMHUUYECKOE, MarHUTHOE).
DIIEKTPUYECKUM TOK B KUIAKOCTAX U razax.

Onektpuyeckass 1enb. Cuna Toka. OiekTpudeckoe HampsbkeHre. ConpoTHBIIEHUE
MPOBOJAHUKA. YJEIbHOE CONPOTUBICHHE BemiecTBa. 3akoH Owma g  ydacTka Ienu.
[TocnenoBarenbHOE U ApaAIENLHOE COCITMHEHUE TPOBOJHUKOB.

PaboTa n MOUTHOCTD ANEKTpUUECKOro Toka. 3akoH Jlxoyns—JIenua. DnekTpuueckue 1enu
U TIOTPEOUTENH PIEKTPUIECKOM dHEepruu B ObITy. KopoTkoe 3aMbIkaHue.

[ToctositHHBIE MarHuThHl. B3auMOJEWCTBHE MNOCTOSHHBIX MArHMUTOB. MarHutHoe mole.
MarauTtHoe 1oje 3eMIM U €ro 3Ha4YeHHe I Ku3HU Ha 3emuie. OnbIT Dpcrenaa. MarnutHoe
MOJIE AJIEKTPUYECKOro ToKa. [I[puMeHeHne 3JIeKTpPOMAarHuTOB B TEXHUKE. [[elicTBE MATHUTHOTO
noJisi Ha MPOBOJHUK C TOKOM. OIJIEKTPOJABUTATENb NOCTOSHHOrO TokKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apanes. SIBiaeHHWe SIEKTpOMArHUTHOM uWHAyKIuU. [IpaBuno Jlenna.
Onextporeneparop. CrocoObl MOMYYEHHUS DIIEKTPUUYECKONW SHEPruH. IJIEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX UICTOUYHHUKAX SHEPTUU.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poza 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJECHCTBUE 3apPSyKEHHBIX TE.
Y CTpOWCTBO U IEUCTBHUE NEKTPOCKONA.
DIIEKTPOCTATUYECKAS UHAYKIIHNS.
3aKOH COXPAHEHUS JIEKTPUUECKUX 3apsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MoaenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.
M cTOYHMKH TTOCTOSTHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. ["a30BbIi pazps.
. I3mepenue cuibl TOKa aMIepMETPOM.
. I3MepeHne 3J1eKTpUIECKOTO HAMPSKEHUS BOJIBTMETPOM.
. PeocTtat 1 marasuH cOnpoOTUBIICHUN.
. BzaumoiericTBrEe MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MTOJTIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,
25.

MoenupoBaHre€ MarHUTHBIX MMOJIEW MOCTOSTHHBIX MATHUTOB.

OmnsIT Dpcrena.

MarauTHoOE 1oJie TOKa. DJIEKTPOMATrHUT.

JlericTBME MarHUTHOTO T10JISI HA POBOJHHUK C TOKOM.

DIIEKTPOJABUTATEND IMTOCTOSIHHOTO TOKA.

HccnenoBanue aBiaeHUs 3IEKTPOMATHUTHOW UHAYKIIMH.

Onsitel apapes.

3aBHCUMOCTH HaNpaBICHUS WHIYKIIMOHHOT'O TOKA OT YCJIOBUM €ro BO3HUKHOBEHMSI.
DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomosl u onvimot.

I A

9.

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OMnbITHI 110 HAOTIOICHUIO SJIEKTPU3AIINH TN MHAYKIIMEH U MPU COMPUKOCHOBEHUH.
Uccnenoanue AEMCTBUS SJIEKTPUUECKOTO MOJS Ha TPOBOAHUKH U TUDJIEKTPUKHU.
CoOopka u npoBepka padbOoThI ANEKTPUUECKON 1IEMH MOCTOSIHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3MepeHne u peryIupoBaHUE HAIIPSAKEHUS.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIICHHUS
pe3ucTopa U HANPSHKEHUS Ha PE3UCTOPE.

OnpIThl,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPUUECKOTO  COMPOTUBICHUS
MPOBOJHMUKA OT €ro IJIMHBI, IUIOIAIU ONEPEYHOr0 CEYEHUS U MaTepHalla.

[IpoBepka mpaBuiia CIOKEHUS HANPSHDKEHUHM MPU MOCIEA0BATEIbHOM COSIMHEHUH ABYX
PE3UCTOPOB.

[TpoBepka mpaBuiIa JJ1s1 CUIIBI TOKA MPHU MapalieTbHOM COETMHEHUN PE3UCTOPOB.
Omnpexenenne pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.

OnpeneneHre MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HaIpSKCHUS
Ha HEW.

Onpenenenue KIIJ[ narpeBares.

UccnenoBanre MarHuTHOIO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHUTHOTO TMOJIA TOCTOSHHBIX MArHUTOB NpPH HX OOBEAUHEHUH W
pazlieNeHu .

Uccnenosanue AeCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD CHJIbI B3AaUMOJCHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIpaBJICHUS TOKA B KaTYIIIKE.

N3yuenune neiicTBUS MarHuTHOTO TOJISl HA TPOBOJTHUK C TOKOM.

KoncTpyupoBanue u uzydeHue padoThl AIEKTPOABUTATENS.

N3zmepenune KIIJI asexkTpoaBUrarenbHON yCTaHOBKH.

OnbITHl MO MCCICAOBAHUIO SIBJICHUS AJICKTPOMArHUTHOW WHIAYKIIUU: HCCIICIOBAHHUE
WU3MEHEHUI 3HaY€HUS U HAIIPaBJIECHUSI HHAYKIMOHHOIO TOKA.

9 KUIIACC

Pasnen 8. MexaHnuyeckue siBJICHHS.
Mexanuueckoe aBuwxeHue. MarepuanpHad Touka. Cucrema orcuéta. OTHOCHTEIBHOCTh
MEXaHUYECKOTO [JBH)KEHUSA. PaBHOMepHOEe mpsMOJMHENWHOE ABWkeHue. HepaBHOMepHOE



NpsIMOJIMHENHOE nBMXKeHHe. CpeaHsis M MIHOBEHHAash CKOPOCTh Tejla MPU HEPABHOMEPHOM
JIBUKECHUMU.

Yckopenue. PaBHoyckopeHHOE npsiMoInHeHoe ABuxkeHue. CBoOoaHoe majgenue. OnbIThI
lanunes.

PaBHOMepHOE nBukeHHE MO OKpyKHOCTU. Ilepuon u ywacrora oOpamieHus. JIuneiHas u
YTJIOBAsi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YyCKOPEHUE.

[TepBoiit 3akoH Hetorona. Bropoii 3akoH Herorona. Tpetuii 3akoH HeroTona. IIpuniun
CyNEpPHO3ULINU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHHSI CKOJbKEHUS, CUJa TPECHUS
MOKOSI, APYTHE BUJIbI TPEHUS.

Cuna TSXKECTM M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOrO MaJeHus.
JIBmkenue 1ianer Bokpyr Coinnma. IlepBast kocmmyeckass ckopocTb. HeBecomocTh u
IEepPErpy3KH.

PaBHOBecue MaTepuanbHON TOUKU. AOCOMIOTHO TBEPAOE Telo. PaBHOBecre TBEPAOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus.. MomeHT cuibl. LieHTp TsxecTwu.

Nmnynec Tena. M3menenne umiyibca. MmMmynbe cuiibl. 3aKOH COXpaHEHUs HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Mexanudeckass paboTta ¥ MOIIHOCTh. PabGoTa cun TspkecTd, ynpyroctu, TpeHus. CBs3b
sHepruu U pabotel. [loTeHManpHas HHEPrys Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3E€MIIH.
[loreHumanbHass dHeprus Cxarod npyxkuHbl. Kunertmueckas »sHeprus. Teopema o
KMHETUYECKOW dHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTHUH.

Hemoncmpayuu.

1. HabmroneHne MexaHH4ecKOro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHUME IyTE€Hd W TPACKTOPUM IABHUKEHHS OJHOIO M TOTO K€ TEJIa OTHOCHUTEIBHO
pPAa3HBIX TEJ OTCUYETA.

N3mMepeHne ckOpoCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBHYKCHUSI.

HccenenoBanne npu3HAKOB paBHOYCKOPEHHOI'O IBUKCHUS.

HabOntonenue aBuKEHUS Tella 10 OKPYKHOCTH.

Halntonenne MexaHM4YecKuX SBJICHUN, MPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkar

pu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHUHM OTHOCHUTENIbHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS T€JIa OT MACChl TeJla U ACHCTBYIOLIEH HAa HETO CHJIBI.

Habntonenue paBeHCTBa CUIT IIPU B3aMMOJIEUCTBUM TEJL.

N3MeHeHune Beca Teia pu yCKOPEHHOM JBUKEHUH.

10. ITepenaua ummyibca Ipy B3aUMOJIECHCTBUU TEIL.

11. [IpeoOpa3oBaHus FJHEPTUU IPU B3aUMOACHCTBUU TEN.

12. CoxpaHeHUE UMITYJIbCA [PY HEYIIPYTOM B3aUMOJICUCTBUN.

13. CoxpaHeHHue UMITYJIbca MPU a0COTIOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaGmroeHne peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHHEe MEXaHUYECKOW YHEPTHH ITPU CBOOOIHOM IMaICHUH.

16. CoxpaHeHHnE MEXaHUYECKON YHEPTUHU NPU JIBUKEHUU Teja MO JCUCTBUEM NPy KUHBI.

Jlabopamopnwie padbomost u onvimot.

1. KoHCTpyupoBaHHE TpakTa sl pa3sroHa M JAJBHEHIIEr0 PaBHOMEPHOI'O JIBUYKCHUS
IapUKa UJIU TEJICKKHU.
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10.

11.

OmnpeneneHne cpeaHel CKOPOCTH CKOJNBXKEHHUs Opycka WM JABMKEHHUS MIapuKa I10
HAaKJIOHHOM IIOCKOCTH.

OnpeneneHre yCKOpEHHsI Tela NPU PAaBHOYCKOPEHHOM [IBUKEHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH IMYTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBH>KEHHH 0€3
HA4YaJIbHOU CKOPOCTH.

[IpoBepka TruUMOTE3bI: €CIAM MPH PABHOYCKOPEHHOM [BIKEHHUU O0€3 HadalbHOU
CKOPOCTHM TIIyTH OTHOCSTCA KakK psAJI HEUYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHU OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbl HOPMAJbHOTO
JABJICHUSL.

Omnpenenenue kodHPUITMEHTA TPEHUS CKOJBKEHUS.

Onpenenenne KECTKOCTH NMPYKUHBL.

Omnpenenenue pabOThl CHIIBI TPEHUS TMPU PABHOMEPHOM JBHKEHUU Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenrne pabOTBl CHJIBI YIPYTOCTH MpPU MOABEME TIpy3a C HCIOJb30BAaHUEM
HEMOJABM)KHOTO U MOABUKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpaHEHHS YIHEPTUH.

Paznen 9. Mexanuveckue KoJa1e0aHUS U BOJIHBI.

KonebarenbHoe aBmxeHue. OCHOBHBIE XAPAaKTEPUCTUKU KOJIEOAHWM: NMEPHO[, 4YacToTa,
aMIiuTyga. MareMaTuueckuil W NOpPY>KUHHBIM MasTHUKH. [IpeBpailieHue >SHEprud mpu
K0J1e0aTeIbHOM JBUKEHUU.

3aryxatonue konebanus. BeiHyx)aeHHbie KoneOanus. Pezonanc. MexaHW4YecKkue BOJIHBI.
CpoiicTBa MexaHHn4ecKux BOJIH. [IpooiabHbIe U MonepeyHbIie BOJIHBI. JJIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHusA. MexXaHn4YeCKUE BOJIHBI B TBEPIIOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ' poMKOCTh 3ByKa 1 BbicOTa ToHA. OTpakeHue 3Byka. MH(dpa3Byk U yabTpa3ByK.

Hemoncmpauuu.

1. HaOmronenue koneOaHuid Te MO AEMCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaOmronenue konebaHuil rpy3a Ha HUTH U Ha MIPYKUHE.

3. HaOmroneHue BbIHYXICHHBIX KOJIEOAaHUHN U pe30HAHCA.

4. PacnpocTpaHeHHe NPOJOJIbHBIX U MONEPEYHBIX BOJH (Ha MOJIENHN ).

5. HaOmroneHre 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

6. AKYCTHYECKUU pEe30HaHC.

Jlabopamopnwie padbomost u onvimet.

1. OmpeneneHue 4acTOThI M NEPHOJA KOJIEOAHUH MaTEMAaTUYECKOIO0 MASITHUKA.

2. OmnpeneneHue 4acTOTHI U Mepro/ia KoaeOaHU Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TEpHOJa KOJIEOAHWH MOJBEIIEHHOIO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. ViccnemoBaHre 3aBUCUMOCTH TEepUOAa KOJIEOAHWN MPYKWHHOTO MAasTHUKA OT MacChl
rpy3a.

5. IlpoBepka HE3aBUCHUMOCTU IEpUOAa KOJIEOaHUW Tpy3a, MOJBEIIEHHOIO K HUTH, OT
MAacchl rpysa.

6. OMBITBI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh TIepuofa KoieOaHWi MPYKUHHOTO

MasATHHUKa OT MacCChbl I'py3a u )KECTKOCTH IIPY>XUHBI.



7. W3mepenue yckopeHHsi CBOOOTHOTO MaeHUSI.
Pa3zges 10. D1eKTpOMAarHuTHOE 1M0J1€ U JJIEKTPOMATHUTHBIEC BOJIHBI.
DJIEKTPOMArHUTHOE TOJIE. DJEKTPOMArHUTHbIE BOJIHBI. (CBOMCTBA 3JIE€KTPOMATHUTHBIX
BoiH. Illkama »neKTpoMarHUTHBIX BOJH. VICNOJNB30BAaHHME BJIEKTPOMArHUTHBIX BOJIH JUIS
COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoaa ceeta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BOnHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie padbomosl u onvimot.
1. M3yudeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C ITOMOIIBI0 MOOMIIBHOTO TelehoHa.
Pa3nen 11. CBeToBbI€ fIBJICHHUS.
JlyueBast monenb cBeta. Mcrounuku cBera. [IpsiMonnHeitHOE pacnpoCTpaHEHHE CBETA.
3atmenus Connua u JIynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOH OTpaKeHUs CBETA.
[Ipenomnenue cBera. 3akoH IpeiaoMiieHUsl cBeTa. [1oJHOE BHYTpEeHHEE OTpaKEHHUE CBETA.
Hcnonb3oBanne MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.
JIunza. Xonm nyued B smH3e. Onrudyeckas cuctema Qoroamnmnapara, MHUKPOCKONa M
Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Oemoro cera B cnektp. OmnbiTel HbtoToHa. CrokeHue CHEKTPaTbHBIX
uBeToB. Jlucnepcus ceera.
Jemoncmpayuu.
[IpsamomnrHeHOE pacnpOCTPaHEHHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n300pa>keHUi B IMIIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
Onruuecknii CBETOBO.
Xox mydei B coOuparoreit JImH3e.
XO0J ny4der B pacCEeMBAIOIIEH JINH3E.
[Tonyuyenue n300pa>keHUi ¢ TOMOLIBIO JIMH3.
[Ipunnun aeiictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIA.
10. Mopensb rnasa.
11. Pa3nosxeHue 6enoro cBera B CIEKTP.
12. [Tonyuenue 6enoro cBeTa MpM CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie padbomost u onvimet.
1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaKEHUS CBETOBOIO Jy4ya OT yIJia MaJeHUsl.
2. HM3ydeHue xapakTepUCTHK U300pakeHUsI PeIMETa B IIIIOCKOM 3€pKaJe.
3. HccrnenoBanue 3aBUCMMOCTH yTIJla MPEJIOMIICHHUS] CBETOBOTO JIyda OT yIJla MaJeHusl Ha
TPaHULIE «BO3TYX—CTEKIIO».
[Tonyuenune n300pa>keHN ¢ TOMOIIBI0 COOMPAIOIICH JIMH3BI.
Omnpenenenre GOKYCHOTO PaCCTOSHUS M ONTUYECKOM CUIIBI COOMpPAIOIEH JTUH3BI.
OMBITHI 1O Pa3I0KEHUIO OEJIOr0 CBETa B CIEKTP.
OmbITEL 1O BOCHPHUSTHIO I[BETA MPEAMETOB MPU HMX HAOIIOJECHUU Yepe3 I[BETOBBHIE
(GUIBTPHI.
Paznen 12. KBaHnTOBbBIE SIBJICHUS.
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Omnsitel Pesepdopna u minanerapHas Mmoaens aroma. Monens aroma bopa. Mcnyckanue u
MOIJIoIIeHUE cBeTa aToMOoM. KBaHThI. JIMHEUaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, Oera- u ramma-usnydenus. CTpoeHHE AaTOMHOIO sjipa.
Hyxiionnas mopens aromuHoro sapa. HM3zortombl. PamnoaxktuBHBIE mpeBpaineHus. l[lepuon
MoJTypacrajaa aTOMHBIX SITIEP.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MAaCCOBOTO YMCEI. DHEPIUsl CBSI3U
aToMHbIX saep. CBs3b Macchl W SHepruu. Peakuuu cuHTe3a W AenieHus snaep. VcToyHuKH
sHepruu ComnHua U 3BE3/.

SnepHas sHepreTuka. [[elicTBUS palMOaKTUBHBIX U3yYEHUN HA )KUBBIC OPTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U31yYEHHS U TOTJIOMICHUS.

2. CrnexTpsl pa3IMYHbIX Ta30B.

3. Cnektp Bogopoa.

4. Habmonenue TpekoB B kamepe Busbcona.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TYyUCHUN.

6. Perucrtpanus u3aydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaOmronenue CrulonIHbIX U JIMHEHUYAThIX CIIEKTPOB U3IIyYESHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPrUM YaCTULBI 1O TOPMO3HOMY HOYyTH (11O

(dotorpadusim).
3. U3mepenue paaroakTUBHOTO (OHA.

Ilepeuens JabopaTopHbIX padoT 7-9 KiIacchl ¢ IPUMeHeHHeM 000PY/I0BaAHHS C
y4yeToOM TOYKHPOCTA.

7 knace Ypok-uccienoBaHue
JlaGopaTopHnasi pabota

JlabopaTtopHas pabota «OnpeneneHre IIOTHOCTH Ypoxk-uccnenoanue "N3mepenue
TBEPJIOTO TEJIa» TEeMIIepaTypbl IPU MOMOIITH

AKHMJIKOCTHOTO TEPMOMETPA U
JaTYMKA TEMIEPATypbl"

JlabopaTtopHast pabota «3yueHnue 3aBUCUMOCTH Ypok-uccnenosanue "[IpoBepka
pacTspkeHus (aedopmariin) IpyKUHBI OT TPUIOKEHHOW | THIOTE3bI: 1adbHOCTh MOJETA
CHITBI» IapuKa, MymeHHOTO

TOPU30HTAIIBHO, TeM OOJIbIIIE, YeEM
OosblIe BbICOTA MycKa"

JlaboparopHas pabota «/3yueHne 3aBUCUMOCTH Ypok-uccnenoanue «ONbITHI IO
pactsokeHus (1edopmariin) IpyKUHBI OT MPUIOKESHHONH | HAOJIFOIEHUIO TETUIOBOTO
CHUJIBD» pacCUIUPEHUS Ta30BY

JlabopaTopHast pabota «OnpeneneHrne BEITAIKUBAIOIICH
CUJIBL, ICUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B
KUIKOCTH

JlaGopatopHas pabora o teme «VccnenoBanue
3aBUCHUMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyKeHHON
B )KUJKOCTh YaCTH TeJay




JlabopaTtopHast pabota "KoHCcTpynpoBaHue apeoMerpa
WIM KOHCTPYHPOBAHUE JIOJIKH U OTIpeiesieHue e
rpy30n0AbEMHOCTH"

VYpok-uccienoBanue "Pacd€T MOIIHOCTH, pa3BUBAEMOM
MpY NOAbEME 110 JIECTHULIE"

Prraaru B Texnuke, ObITy 1 ipupoie. JlabopaTopHas
pabora «MccnenoBanue yCiaoBH PaBHOBECHS PhIYAray

KoaddunueHT mose3Horo AecTBUS MEXaHU3MA.
Jlabopartopnast pabora «M3mepenne KI1J] nHakionHO#
TIOCKOCTHY

YPpOK-3KCIIEpUMEHT 10 TeME " DKCIePUMEHTATILHOE
onpeJieNIeHue U3MEHEHUS! KHHETHUECKOU 1
MOTEHUUATbHON SHEPTUH NIPU CKATHIBAHUH TeJa IO
HAKJIOHHOM IJIOCKOCTH"

8 kiacce

JlabopaTtopHast pabota "HccnenoBanue siBIeHUsS
TerIooOMeHa PpU CMEIINBAHUN XOJIOAHON U Topsdeit
BOJIbI"

Ypok-uccienoBaHue
"OnexTpu3auus Te€J1 UHIYKIUEH U
IIPY CONPUKOCHOBEHHUH"

JlaGopaTtopHas pabota "OmnpeneneHue yaenbHOMU
TEIJIOEMKOCTH BelecTna"

Ypok-ucciaenoBaHue
" JleficTBHE 3IEKTPUYECKOTO MOJISI Ha
MIPOBOJIHUKY U TUIIEKTPUKU"

JlabopaTopHast paboTa "3aBHCUMOCTb JICKTPHIECCKOTO
COIIPOTHBIICHUSI TPOBOJIHUKA OT €T0 JJIMHBI, IIOIIA N
IIOTIEPEYHOI0 CEUYEHUs U MaTtepuasa’

JlaboparopHuas padota "Onpenenenue padoTh U
MOIIIHOCTH AJIEKTPUUECKOTO TOKA"

Ypok-uccnenosanue "M3ydeHue noaei NoCTOSHHBIX
Mariuros"

[IpuMeHeHue 31eKTPOMArHuTOB B TEXHUKE.
JlaboparopHas paboTa "M3ydenue neicTBUS MAarHUTHOTO
I10JIs1 HA TPOBOJAHUK C TOKOM"

JlabopaTtopHast pabota "KoHCTpynpoBaHUE U H3yUYCHHE
paboTHI DJIeKTpoaABUTATENS "

9 kaace

JlaboparopHas pabota "OnpezerieHue yCKOPSHHUS Teia
NIPY PaBHOYCKOPEHHOM JIBUKCHUU 10 HAKJIOHHOU
TJI0CKOCTH"

Ypok-uccienoBanue «3aBUCUMOCTh
nepuoja koaebaHu oT )KeCTKOCTH
NIPY>XUHBI ¥ MACCHL Ipy3a»

JlaboparopHuas padota «OmnpeseneHue >KeCTKOCTH
HPY>KHHBD)

JlaGoparopnas pabota
«Ormpeenenre 4acToThl U epHoIa
KoJIeOaHHU MPYKMHHOTO MasITHAKA

JlabopaTtopHast pabota «Omnpenenenue padbOThI CHUIIBI
TPEeHUSI IPU PABHOMEPHOM JIBIKEHUU Tela 10
TOPU30HTATEHOM MTOBEPXHOCTH

Jlabopartopnast pabota «I[IpoBepka
HE3aBHCUMOCTH MEepHoJIia KoJIeOaHHi
rpysa, HOABEIIEHHOI'O K HUTH, OT
MacChI TPy3a»

JlaGopaTopHas pabota «l/3yueHne 3aKk0Ha COXpaHEHHUs
SHEPTUN

Ypok-uccnenosanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3BYyKa OT
4acTOTHI"

JlaboparopHas pabota "VccienoBanue 3aBUCHMOCTH
yTJia MpeoMJIeHHs CBETOBOTO JIyya OT yIJia MajeHus Ha
rpaHuiie "Bo3ayx-ctekyio’"

VYpok-uccnenosanue "N3yuenue
CBOMCTB DJICKTPOMArHUTHBIX BOJIH C
MTOMOIIIBI0 MOOUIILHOTO TenedoHa"

JlabopaTtopHas padota "Onpenenenne GOKyCHOTO
pPacCTOSTHUS U ONTHYECKOW CHITBI COOMPAOIICH JTNH3HI"

VYpoxk-npaktukym "BonHoBbIE
CBOICTBA CBETA: JUCIIEPCHUS,




uHTepdepeHus u qudpaxmms’"”

JlaboparopHas paboTa "ONBITHI 110 pa3IoKeHUI0 0esoro | Ypok-npakTukym "Habmonenue
CBETa B CIIEKTP M BOCIIPHUSTHUIO I[BETA IPEMETOB IPU UX | CIICKTPOB UCITyCKaHUs"
HaOJIIOICHUY Yepe3 IIBETOBbIC (PUIBTPHI"

Ypok-koH(pepeHus
"PagroakTUBHBIC U3TYyUYEHUS B
MpUpOJE, MEAUIIMHE, TEXHUKE"

Hudgposas sadopaTopust no Gpusuke (yueHH4ecKas) ¢ y4€TOM TOYKH PocTa

Cocras HaOopa:
KOMIUIEKT JIsl IPOBEICHHUS SKCIICPUMEHTOB,
KpaTKOe PYKOBOJACTBO MO AKCIUTyaTauu nudpoBoii 1adbopatopuw,
porpaMMHOe oOecIieueHue,
U POBBIC TATYNKU JIJIsl IPOBEJCHUS H3MEPEHUH,
METOAMYECKHE peKOMeHAauu 17151 BhinosHeHus 40 pabor.

Kommiaexkranmusa:

becnpoeoonoii mynemuoamuuk no gpuzuxe c 6-10 ecmpoennvimu oamuuxamu: - LH{iudpposoit
aTYMK TEeMIIEpaTyphl C TUANa30HOM U3MEpeHus He yxxe yeM ot - 20 no 120C

[udposoit natunk aOCOTOTHOTO AABICHUS C TUama3oHoM u3mepeHus He yxxe yem ot 0 1o 500
ITa

JlaTuMk MarHUTHOTO TOJIS ¢ JUana3oHoM u3MepeHus He yxe yem oT -80 1o 80 mTn

JlaTumk HanpspKEHUs ¢ AUana3oHaMy U3MEpeHusl He yxKe 4yeM oT -2 1o +2B ; ot -5 1o +5B; ot -10
0 +10B; ot -15 no +15B JlaTuuk Toka He yke uyeM oT -1 10 +1A

- JlaTunk akcenepoMeTp ¢ MmokazaTesiMi He MeHee yeM: +2 g; +4 g; £8 g

OT1aenbHbIE JATYUKHU:

- USB ocmmmmnorpad He MeHee 2 kaHaa, +/-100B

AKceccyapbl:

- Kabens USB coequauTensHbII

- 3apsaHOe ycTpoicTBO ¢ kaberem MiniUSB USB

- Ananrep Bluetooth 4.1 Low Energy

- KpaTkoe pykoBO/CTBO 10 AKCIUTyaTaluy HuppoBoii 1abopaTopuu

- KoncTpykTop a1 mpoBeieHus 3KCIIEpUMEHTOB

- [Iporpammuoe obecnieueHue

- Meroauueckue pekomeHaanuu He meHee 40 paboT

- Hannuue pyccKos3bIMHOrO caiTa NoAAEPKKU

- Hannuue Buaeopoankos.

Ilodpoonvle mexnuueckue oannule:

[IpeameTHas obnacTh: hpusnka

Tun mosib3oBatens: 00ydaronuics

Tun nepegayn nokazaHuil 1aTYMKOB: MPSMOE MOAKITIOUEHHUE K YCTPOICTBaM
JlonoTHUTEbHBIE MAaTepUAIbl B KOMIUIEKTE: IIPOTPaMMHOE 00eCTIeYeHHE, CITPABOYHO-
METOJINYECKUE MaTepUAIIbI

BecripoBoiHOM My IBTHAATYHK 11O (pH3HKE

B03MOXHOCTH OJTHOBPEMEHHO MOTYy4YaTh CUTHAIIBI C HECKOIBKUX JATYUKOB, BCTPOSCHHBIX B
KOpITyC O€CIIPOBOTHOTO MYJIbTHIATINKA

pa3psaHocTh BctpoeHHoi ALIIT 12 6ut

nojanepxxuBaeMas Bepcust BLE 4.1

BCTPOCHHAs MaMATh 00beMoM 2 Koaiit

eMKocTh Oatapeu 0,7 A*y

HOMUHAJIbHOE HamnpsikeHue Oartapeu 3,7 B

KOHTpOJLIEp 3apsana Oatapeu




WMHAVKaTOpBl OECTIPOBOIHOI0 MYJIbTHAATUMKa OTOOPaKatoT CIEAYIOLIME CTaTyChl: TOTOBHOCTD K
CONPSHKEHUIO MYJIbTHIATUNKA;

YCIEUIHOE COMPSIKEHUE MYJIbTUIATYMKA C PETUCTPATOPOM JIaHHBIX Ha KOTOPOM yCTaHOBJICHA
nmporpamma coopa u 00pabOTKH JTaHHBIX;

paboTa MyJIbTHIATUMKA B PEKUME cOOpa U Mepelaun JaHHBIX;

paboTa MyJIbTHIATYMKA B PEKHUME JIOTUPOBAHUS (3aIMCh U3MEPSAEMBIX JTAHHBIX BO BHYTPEHHIOO
naMsITh MYJIbTHAATYNKA, 11 TIOCTEAYIONIETO MOTYYSHHsI 3TUX JaHHBIX B IporpamMme coopa u
00pabOTKH JaHHBIX);

HU3KUHU 3aps]l aKKyMyJIATOpa MyJIbTUIAaTUHKA.

Jmuraa 89 MM

[Mupuna 63 MM

BeicoTa 27MMm

Pa3zbem 1711 moKITIOYEHUS 3apAIHOTO yeTpoiicTBa mini-USB

JlaTuuk TeMIepaTypbl UCCIAEAYEMOMN CPEIbI:

BBIHOCHOM reépMETUYHBIN TEMIIEPATYPHBINA 30H]] U3 HEPXKABEIOIIEH CTalli C XPOMUPOBAHHBIM
MOKPBITHEM

UyscTBuTeabHBIN 31eMeHT gatunka: PTC tepmuctop

Huanazon uzmepenus -40...165°C

Pa3zpemenne natumka 0,1 °C

TommuHa ctenku 30H1a 0,5 MM

JlnmHa BeIHOCHOM yacTH 30H1a 100 MM

Huametp 30H1a 5 MM

KoaddummenT tertonpoognoctu Tepmonactsl 4 Bt/(M*K)

[uametp pazbpema-mrekepa 3,5 Mm

JlaTyuk naBieHuUs:

H3mepenue abCONOTHOTO 1aBICHUS

Huanazon u3mepenus 0...700 xlla

Pa3pemenne natunka 0,1 xIla

Marepuan TpyOKH: MonuypeTan

Jnuna tpyoxu 300 MM

JlaT4uK MarHUTHOTO MOJISA:

N3mepsieT MTHAYKIUIO MarHUTHOTO TOJIS

Hwnanazon uzmepennii -100...100 mTn

Pazpemenue naruuka 0,1 mTn

Jmuna 30512 200 MM

JunameTtp pazpema-mrekepa 3,5 Mm

JlaTuuK 3JIEKTPUYECKOTO HANIPSKEHUS:

W3mepeHne ypoBHEN IOCTOSHHOTO U IEPEMEHHOTO HAIPSKEHUS
Hwnana3zon usmepenus 1 -15...15B

Juanazon n3mepenus 2 -10...10B

Huana3zon u3mepenus 3 -5...5B

Juanazon u3mepenus 4 -2...2 B

Pazpemenne naruuka 1 MB

[uameTtp pazpema-mrekepa 3,5MmM

JlaT4uk CUIBI TOKA:

W3Mmepenue 3Ha4eHUsl IOCTOSSHHOTO U IIEPEMEHHOT0 3JIEKTPUUECKOT0 TOKA
3ammra OT Neperpy3KHy 1o TOKY U HAIPSKEHUIO

Huana3on uzmepenwuii -1...1A

Pazpemenue naruuka 0,005 A

Huametp pazbema-mrekepa 3,5 Mm

JlaTuuk yckopeHus:

N3mepser yckopeHre IBUKYIUXCS 00OBEKTOB MO 3-M OCSIM KOOPAMHAT
Jwnana3on uzmepenus 1 -2...2 g




Juana3on namepenus 2 -4...4 ¢

Jwnana3zon usmepenus 3 -8...8 ¢

Paspemenue npu nuanazone 1 0,001g

Paspemenwne npu quanazone 2 0,002 g

Paspemenue npu nuanazoune 3 0,004 g

Otnenpubii USB ocriimtorpad (2 kanana):

Jmna 130 mm upuna 100 mm Beicora 36 mm

KonnuecTBo KaHaIOB U3MEPEHUS 2 IT.

Junana3on n3mepseMbix HanpsokeHuit  -10...10B

Jnana3oH u3mepseMbIX HapsKEHUH (C UCTIONIb30BaHUEM JIeNIUTENel Ha U3MEPUTEIbHBIX
nrynax) -100...100 B

Bxonnoe conpotusnenne 0,8 MOm

MakcumanbHas yactota quckperuzanuu 400 kI

BeprtukanpHoe paspemenue 12 6ut

Buasl cunxponuzaruu: Asto, OgHokpaTHbIM, XKaymmi

I'my6una mamstu 1100 BeiOOpok/kaHam

Psn 1 macmTaboB pa3BepTku 1Mo ropuzonTanu 2,5; 5; 10; 25; 50; 100; 250; 500 mxc/nen
Psn 2 macmraboB pa3zBepTku 1o ropusonTanu 1; 2,5; 5; 10; 25; 50; 100 mxc/nen

Psan 1 macmraboB pa3septku no Beptukanu 200, 500 MB/nen

Psin 2 macmtaboB pa3BepTku no Beptukanu 1, 2, 5, 10 B/gen

Pazbem st noaxmouenus npucrasku USB

KouncTpykTop Ass npoBeieHUs SKCTIEPUMEHTOB

[Ipenra3HaveH it POBEACHUS TOTIOTHUTEIBHBIX SKCIIEPUMEHTOB COBMECTHO C IIUPPOBOit
nabopaTtopuei.

KonuuectBo moayneit tumt 1 «Kimrow» 1.

KommuectBo moayneit tun 1 «Konnencatop» 1 mir.

KonuuectBo Mmoayneii Tun 1 «Jlamna HakamuBanus» 11mT.

KomuuectBo moayneit tum 1 «Ilepemennslii peauctop» 1 mit.

KonnuectBo moayneit tTun 1 «IlomynpoBogHuKoBbIN 1o 1 mT.

KonnuectBo monyneit tun 1 «Pesucrop 360 Om» 2 mT.

KonugectBo momyneit tum 1 «Pesuctop 1000 Om» 2 .

KonuuectBo moayneit tun 1 «Ceroguoa» 1mr.

KomunuectBo Mmoayneit tun 2 «Tpanchopmarop» 1mir.

["aGaputsl ocHoBaHus as Mmoxaynei Tam 1 70x35x1,5 MM

["aGapuTsl ocHOBaHUS 1yt MoyJieit Tun 2 70x70x1,5 Mmm

Monynu 060py0BaHbI KJIEMMaMH TSI IIOAKITIOUYEHUS ITEKEPOB THMA «0aHan» OCHOBaHUE s
¢bukcanuu Moynen

TonmuHa ocHOBaHUS U1 (PUKCALIUH MOIYJIeH SMM

[IporpammHuoe obecrieueHne

OYHKIMOHUPOBAHKUE HA PYCCKOM SI3bIKE

DyHKIIMOHAT OBICTPOTO 3amycKa (3aImycK U3MEpeHUH MOIKITFOYCHHBIX JaTYNKOB 0€3
JOTIOTHATEIILHBIX HACTPOEK).

ABTOMaTHYECKOE OMpeAesieHUE MOAKIIOYEHHBIX 10 USB K KOMIIBIOTEPY, a TaKKe MIaHIIETy
JTATYUKOB U MYJTBTUIATYNKOB M OTOOPaKEHUE CIIUCKA MOJKIIOYCHHBIX

JATYUKOB

OYHKIMOHAT BEIOOPA TATYMKOB ISl K3MEPEHUS — BO3MOKHOCTH CKPBITH MOIKJIFOUEHHBIC
JATYUKH, KOTOpbIE HE TPEOYIOTCA B PEKUME U3MEPEHUS

Hurepdeiic noaximodeHus qaTyukoB 1o nporokory Bluetooth 4.0.

Wurepdeiic noaxodeHus 1aT9ukoB mno nporokoiy Bluetooth cogepxut dyHknonan morcka
JIOCTYITHBIX BKJIFOUEHHBIX YCTPOUCTB, OTOOpaKeHHE CIMCKA TIOCTYITHBIX YCTPOUCTB, (PyHKIIMOHAI
MOJIKJIFOUEHUS] HAlIEHHBIX U IOCTYITHBIX YCTPONUCTB, 0TOOpakeHHEe CITUCKA MOIKITIOYSHHBIX
YCTPOMCTB, (QYHKIIMOHAI OTKITFOUSHUS TTOJKITIOYSHHBIX K POTPaMMe YCTPOHCTB
DyHKIIMOHAN Ie€TAIbHON HACTPOMKH JaTUMKa:




. HaCTpOiiKa eproja onpoca
. BBIOOp €AMHUII U3MEPEHUS

. BO3MOXHOCTb CKPBITHS JaTYUKA B PEKUME U3MEPEHUS

. HACTpOiiKa 1BeTa JTUHUH U TOJIIIMHBI JUHUH Ha TpaduKe Ui JaTyuKa

. HACTpOIiKa IBeTa U TOJIIHUHBI TOYEK Ha TpaduKe Il JaTIhKa

. HACTpO#Ka BUIMMOTO MHTEPBAJIa M3MEPEHUH Ha TpaduKe TS JaTIuKa

. TIEpEX0/1 B PEXKHUM KaTHOPOBKU AaTUHKA

. BBIOOp JAMamna3zoHa JaT4uKa

@OyHKIIMOHAT O0IINUX HACTPOECK:

1. HacTpoiika mpoaoKUTETPHOCTH SKCTIEPUMEHTA

2. Hacrpoiika Buja rpaduka mo yMOI4aHHIO (JIMHUS, JIMHUS C TOYKAMH, TOJIBKO TOUKH)

3. Hactpoiika Buia taiimepa (CEKyHIOMEpP — OTOOpa)KkaeTCs KOJI-BO CEKYH M MIJITUCEKYH/T
NPOIIEAIINX C MOMEHTA 3aIlyCKa U3MEPEHHIT; yachl — TaiiMep oToOpaxkaercs B popmate
3JIEKTPOHHBIX YaCOB, MOKa3bIBask KOJIMYECTBO MUHYT MPOLISAIINX C MOMEHTA 3aITycKa
skcniepuMenTa 1o ¢popmary: «MM:CCy, rie MM — 310 MuHyTHL, @ CC — CEKyHIBI.
OYHKIMOHAN CBA3KU JaTYUKOB.

JlaTumKy, MOIKITIOYEHHBIE K CBSI3KE JaTYMKOB, OTOOPAXKAIOTCS OJTHOBPEMEHHO Ha OJTHOM
rpaduxe. ['padux cBA3KM 1aTUYMKOB UMeeT GYHKIIMOHAT HACTPOUKH OTOOpasKeHUs
MUHHMAaJIBHOTO U MAaKCUMAJIbHOTO 3HAYCHUS

Jlns kaxkoro JaT4Mka mpeaycMOTpEeH CcBOM rpaduk, B TOM YUCIIE IS JATYUKOB MOJIKITIOUEHHBIX
K CBSI3KE JATYMKOB. 00ECTIEUEHO NEePEKITI0UeHIE MEX Ty rpaduKaMu TATYNKOB B PEKUME
peabHOTO BpeMEHH, 6€3 MPUOCTaHOBKU PabOTHI IPOrPaMMBI

QOyHKIIMOHA KaTHOPOBKU TaTUHUKA:

1. 3amuTa pyHKIMOHATA KATMOPOBKH MaposieM

2. BB10Op KOTMUecTBa 3TAIOB 110 KOTOPBIM OYIET MPOU3BOIUTELCS KaTHOpPOBKa

3. BBoj 3HaueHMIi I Ka)KAOT0 ATarna KaTuOPOBKHU U CBEPKA C TEKYIIUMH MMOKa3aHUSIMH

4. PacueTt HOBOT'O 3HAYCHHUS 110 OKOHYAHUH KAJTMOPOBKH U €T0 OTOOpAKECHUE [Tl IPHHSTHS
pEIIeHHUs MOJIb30BaTeIeM O COXPAHEHUH, a TAK)KE OTMEHE BBEJICHHBIX UM

3HA4YCHUN

5. CoxpaHeHue pe3yabTaToB KaTHOPOBKH MOJIb30BATENS

6. dynkroHan cOpoca KaTMOPOBKH K 3aBOJICKMM HACTPOHKaM

Pexum co6opa nanHbIX. B pesxume c6opa JaHHBIX 00ecIIeYMBAETCs: BO3MOXKHOCTD YIIPaBICHUS
JATYUKOM, TIEpEChUIKa KOMaH/Ibl HA CMEHY PEeKMUMa ero padoThl, TOCTYH K IU(POBOMY
NEepPEeKIII0YaTeNIo JUANa3oHoB JaTyuKa yepe3 uuTepdeiic mporpaMmmsl, 0ToOpaxkeHue rpadukoB
JATYUKA U CBSI3KH JATYHKOB B PEXKUME PEATbHOTO BPEMEHH, 0TOOpa)keHUE MMOKa3aHMA TaTINKA B
pEeKUME PeaTbHOr0 BPEMEHH.

DyHKIIMOHAN 10 paboTe ¢ rpaduKamu:

1. Bo3aMOXHOCTb niepemMeniaTh rpauk M0 pa3IudHbIM OCAM

2. I3MeHaTh MaciiTad rpauka 0JTHOBPEMEHHO IO JIBYM OCSM

3. U3mensats maciutad rpaduka 1o ao60i 0CH OTASIBHO

4. I3MeHATh pexxuM oToOpakeHus rpaduka (JTUHUS, JIMHHS C TOYKOU, TOJTHKO TOYKH)

5. Copoc macmtada rpaduxa

6. OToOpakeHne MapKepoB JJII TOUCK 3HaUeHUH TpadrKa 1o JByM OCsIM Ha KOTOPBIC HaBeICH
Kypcop

7. YBenuueHnue macirada BeIOpaHHOM KypcopoM o0JacTu rpaduka

['paduk naTurka B pexuMe cOopa JaHHBIX aBTOMATUYECKH BHIOMPAET BUIMMBIN THANIa30H 1O
OCH 3HaueHU# a1 oToOpakeHus Bcex Touek rpaduka. Taxxke npeaycMoTpeH (pyHKIMOHAI
YCTAHOBJICHHSI BUMMOT'O TUAMa30Ha 110 OCH 3HAYeHUH BPYUYHYIO M (PUKCAIIUK STOTO IMana3oHa
(OTKIIIOYEHHE aBTOMATHYECKOTO ONpeAeNiCHUs] BUANMOIO JUara3oHa)

B pexxume cOopa JaHHBIX TOJIEPKUBACT NOJKIIOUEHUE U OTKIIIOYEHUE TaTYNKOB («HA
ropsiuyio»), paboTta nporpamMmbl IpH ITUX ACHCTBUIX HE MpepBaHa U/uiu 3aBepiieHa. [lpu
OTKJTIOYEHUH JIaTYMKA MOJYUYCHHBIE JaHHBIE COXPAaHEHBI B MaMSATH MporpamMmsl. [ToBTOpHO
MOJIKJIFOUEHHBIN JaTYUK aBTOMAaTUUYECKH PACIIO3HAETCS U MPOA0JIKAET IepeiaBaTh JaHHbIE,

coONO Ol A~ WNH
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. OToOpakenue HoMepa Tekyuieit Bepcuu 110
. @yHK1moHan nposepku ooHoBIeHUs [10 B Buie KHONKH
. Knonka otkpeiTusa qokymenranuu B popmare HTML

. Coenunurensusiii USB xabenb: koia-Bo 1 miT; mmmaa 180 cm
. BapsiHOE yCTPOHCTBO ¢ Kabeem Mini-USB st 6ecripoBOIHBIX MYJIBTHIATINKOB
. USB Anantep Bluetooth 4.1 Low Energy

rpayK MOBTOPHO MOAKIIOYEHHOIO AaTYMKa IIPOJOJIKEH

C MOMEHTapa3beIUHEHUs

ABTOMaTHYECKOE ONPENEICHUE HANMEHOBAHMSI, €AUHUL] U IIPENIETI0B U3MEPEHUS
MOJIKJIIOYEHHBIX IATYMKOB; 0TOOpaskeHue Taiimepa paboThl MPOrpaMMBbI B PEeXKUME
peaNbHOrO BPEMEHH OAHOBPEMEHHO C MOKA3aHUAMU 1aTYMKOB; BO3MOKHOCTh
KPaTKOCPOYHOI MPHOCTAHOBKH MPOTPAMMBI U TTOCIIEyIOIee BO30OHOBICHHE PA0OTHI
0e3 MoTepH MOJIyYEHHBIX JAHHBIX; IPOCMOTP JIaHHBIX Ha rpaduKe 3a BeCh MEPHOJ
M3MEpEeHUH; 0TOOpaXeHHEe TaO MBI TOKa3aHUK BIporpamme. Tabnuia mokazaHuii
COJIEP’KUT BCE NOJyUYEHHBIE IAHHBIE CO BCEX JATUYUKOB.

[losydyeHHbIe TaHHBIE COMOCTABIEHBI CO MIKaJI0N BpeMeHU. OTOOpakeHUE TaHHbIX B
TabJuIe BOOpaTHOM MOPsJIKE — HEPBOM CTPOKOH 0TOOpakaeTcs mocieHee
MU3MEPEHHOE 3HAYEHUE, MTOCIIEIHEN — IEPBOE U3MEPECHHOE 3HAYCHHE; BBITPY3KY
TaOJIUIIBI C MTOJTYYCHHBIMH JIaHHBIMU B (popMmat TadbaudHoro pepakropa (*.xIs).
Brirpy3ska B TaGJIMYHBIN peJaKTOP OCYIIECTBISAETCS B

MOPSAKE IIPOBOJAUMBIX U3MEPEHUN: NIEPBOM CTPOKOM BBITPYKEHO NIEPBOE U3MEPEHHOE
3HAYEHUE,NIOCTICIHEN CTPOKON — IOCIIEAHEE N3MEPECHHOE 3HAYCHHUE; COXPAaHEHHE
IIOJIyYE€HHBIX JAHHBIX BO BHYTPEHHIOIO [TAMAThH JaTYNKA B aBTOMaTHYECKOM PEKUME;
CUUTBIBAHME COXPAHEHHBIX 3HAYECHUM U3 IaMATH JaT4uKa. FiMeercs BO3MOKHOCTh
HCIOJIb30BATh IaHHBIE JIJIS BBITPY3KHU B (pOpMAT TaOIMYHOTO MPOLIECCOPA, a TAKKe
MIPOIOJKEHUS] U3MEPEHUN

@OyHKIIMOHAJ OTYaBTOMAaTHUECKOM KaTMOPOBKH MOKa3aHUN JATYMKOB B PEXKHME
coopa nannbix.[lomyaBTOMaTHYECKas KaMMOPOBKA MOpa3yMeBaeT cOPOC 3HAUEHUH K
HYJIEBBIM TMOKa3aHUSAM C COXPAHEHUEM U OTOOpaKEHHUEM MOJIb30BaTEIIO
KOPPEIUPYIOUIETO 3HAYCHHUS.

@OyHKIMOHAN ¢ HH(pOpMAIMEN 0 BEpCUHU TPOTrPAMMHOI0 00ECTIEYEeHHU:

4. Wudopmanivs 0 KOHTAKTax JAJsi OOpaleHus] B TEXHUYECKYIO

noaepkky CripaBOYHO-METOAMYSCKHE MaTepHaIbl OIMMCAHNE PadoT,

KOTOpBIE MO>KHO MPOBECTH CHUCIOIB30BaHNEM LU(poBoOIi 1aboparopuun

KOJI-BO pabot 1o ¢usuke 40 mir.

CoctaB kaxmoi J1abopaTOpHOW pabOTHI: TEOPETUUYECKUE CBEACHUSA, MOAPOOHBIN
crieHapuii mpupadoTe ¢ nudpoBoi TadopaTopuei, MOCIeIOBATEIHHBIA AITOPUTM TIO
06pa6OTKC MOJIYYCHHBIX JaHHBIX, nepcyYCHb KOHTPOJIbHBIX BOIIPOCOB  JIA
3aKpeIUICHUS TIOTyYeHHBIX 3HAHUH, IeYaTHBIHBU]] B IBETHOM HCIIOJIHCHUH

4, USB ¢anem HakonuTeNnb ¢ 3alIMCaHHBIM TPOrPaMMHBIM

o Ol

obecneueHrueM HU(PPOBOUTA0OPATOPHH KOJI-BO | MIT.

. Kelic nst XxpaHeHust ¥ TpaHCIOPTHUPOBKHU
. HacnopT IJId KAXKA0TO MYJIbTUAATYUKA U OTACJIBbHOT'O AaTYHUKaA
. KpaTkoe pykoBOJCTBO B IIBETHOM MCIOJIHEHUU 110 paboTe ¢ nudpoBoii 1abopaTtopueit

IHoBTOpPUTEIBLHO-0000IIAK NI MOAYJIb.

[ToBTOpPHTEIHEHO--0000IIAIOMINI MOTYJIb MIPEAHA3HAYCH ISl CHCTEMATH3AIHH
U 0000ImIeHUsT MNPEIMETHOTO  COACPKAHUS UM ONbITa  JESATEIbHOCTH,
IpUOOPETEHHOTO TTPU M3YYCHUH BCEro Kypca (U3HMKH, a TAK)Ke JUIS MOJTOTOBKH K



OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHy 10 (Qu3uke [isi 00y4arommxcs,
BBIOPABILIKX ATOT yUYEOHBIN MpeMeET.

[Ipu u3yyeHuu AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeUnBAETCsl JOCTUKEHHUE MPEAMETHBIX U
METANpPeIMETHBIX  IUIAHUPYEMBbIX  pe3yibTaToB  oOyueHus, (GopMupyercs
€CTECTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB MCCIIEJOBaHUS
SABJICHUN TPUPOABl M TEXHUKU, OBIAJCHUE YMEHUSIMH OOBACHATH (DU3NUYECKUE
ABJICHMS, IPUMEHSS INOJyYCHHbIC 3HAHHWs, peEllaTh 3aJaud, B TOM YHCIIE
Ka4ECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHUIMIIMATBHO AEATEIBHOCTHBIM XapakTep JAHHOTO pa3jiesia peanu3yercs
32 c4ér TOro, 4ro OOydYarolluecss BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
peJiaraeTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHWW pacrmo3HaBaTh M HAYYHO OOBSICHATH
(u3nyecKue SBICHUS B OKPY’KaIOIIEH MPUPOJIE U NOBCEIHEBHON KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIENOBaHUS (PU3UUECKUX SIBICHUH, B TOM
quclie AJI1 IPOBEPKU TUIIOTE3 U MOIYYEHUS TEOPETUUECKUX BbIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaubOoOJee Ba)KHBIX JIOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEP, TPAKTUYECKOTO UCTIOIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHMsI BCEX M3BECTHBIX BUIOB
SHEPIHUU.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenune (pu3uku HA ypOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JIOCTMKEHHE JTUMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX
pe3yIbTaTOB.

B pesynbrare usydenus Gu3MKM Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus

y oOyuaromierocss 0yayT cOpMHPOBAaHBI CICAYIOIINE TUIHOCTHBIC PE3yIbTaThl B
YacTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHMS :

] mposiBNIEHNE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM
buznueckoil HayKu;

[} HIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpamAaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA

[} TOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCY>KJIEHUU OOIIECTBEHHO 3HAYMMBIX
U OTHUYECKHX TMpoOjeM, CBS3aHHBIX C MPAKTUYECKUM [PUMEHEHHUEM
JTOCTUXKEHUU PU3UKY;

[} 0CO3HAaHME BaXKHOCTHU MOPAIBHO--3TUYECKUX NPUHUUIIOB B JEATEIBbHOCTU
YYE€HOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

[] BOCHpHSTHE PCTETUYECKUX KAaYeCTB (PU3NYECKON HAYKH: €€ TAPMOHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMA:

[l oco3HaHME LEHHOCTU (U3MYECKOW HAyKM KaK MOIIHOIO WHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMM, BAKHEMILEH COCTaBISAIOLIEH
KYJbTYPBI,;

[ pa3BuTHE Hay4HOM JIIO0O3HATEIBLHOCTH, MHTEpPECA K HCCIENI0BATEIbCKON
NEATEIIbHOCTH;

5) <¢opMupoBaHusT  KYJBTYPbl 3A0POBbS M  3MOLUHMOHAJIBHOIO
0J1aromoJryumsi:

[1 oco3HaHue IIeHHOCTH Oe3omacHoro oOpa3za JKHU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTU NpaBWJI 0OE€30IaCHOTO MOBEACHUS Ha
TpaHCIOpTE, Ha JIOPOrax, C AIEKTPUUECKUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JOMAIIHUX YCIIOBUSAX;

[l copMupoBaHHOCTh HaBblKa peQUIeKCHM, MPU3HAHHME CBOETO IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro 4YeJIoBeKa;

6) Tpy10BOT0 BOCIIMTAHMS:

[l akTMBHOE yyacTHM€ B PEIICHMM IPAKTUYECKHUX 3adad (B paMKax CEMBbH,
oOpa3oBaTeNbHOM  OpraHu3alid, TropoJia, Kpas) TEXHOJIOTUYECKOU U



COLIMAJIbHOM HANpPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIe U (PU3HUECKHUX
3HAHUM;

o [l mHTEpeC K MPAKTUYECKOMY U3yUEHHUIO MPodeccuid, CBI3aHHBIX ¢ (PU3HUKOIA;

e 7) 3K0JIOTMYECKOI'0 BOCIIMTAHUS:

o L[] opueHTanus Ha NpUMEHEHUE (PU3MYECKUX 3HAHUM NJIS pelleHus 3aJay B
00JaCTH OKpY’)KaloIlled Cpenbl, IUIAHUPOBAHMUS TOCTYNKOB M OLUEHKH HUX
BO3MOXHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOUIEH Cpelibl;

e [J oco3HaHHMe rI00aJbHOIO XapakTepa SKOJIOIMYECKHX IpobjieM U myTed HuX
peLIeHMS;

e 8) ajanTranmMM K M3MEHSIOIIMMCH YCJIOBMAM COLUHAJIBHOM M NPHUPOIHOM
cpeasbl:

e [] moTpe6HOCTh BO B3aUMOJCHCTBUHM IpPH BBIIOJHEHUH HCCIEIOBAaHUN U
IPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM
IpYTuX;

e [| TOBBIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPAKTUYECKYIO
NESATEIbHOCTb;

e [I morpeOHOCTP B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIIE
dbopMynupoBaTh WUIEH, IMOHATHUS, TUNOTE3bl O (U3UYECKUX OOBEKTaX U
SBJICHUSIX;

e [] ocozHanue neUITMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

e [] mjmaHuUpoOBaHUE CBOErO PAa3BUTUS B NPUOOPETEHUH HOBBIX (PUIUYECKUX
3HAHUM;

o [ cTpemiieHrEe aHATM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA
Y DKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BAHUEM (PU3NYECKUX 3HAHHIA;

e [] OIEHKAa CBOMX JECHUCTBUUM C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX INI00AJIBHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynerare ocBOeHHS TporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01iero o6pa3zoBanus y oOyyaroiierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCAIbHBIC yUeOHBIC ICUCTBHUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBHUS,  PETYJSTUBHbBIC
yHUBEpCAIbHBIC YICOHBIC TCUCTBUS.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Bba3oBble JJornueckue 1eMcTBUSA:



BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(ssBEHUM);

yCTaHABJIWBATh CYIIECTBECHHBIA MPHU3HAK KJIacCU(PUKAINNU, OCHOBAHUSI TSI
0000IIIeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pAaCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOMIOACHUSIX, OTHOCSIINUXCS K (PU3NUECKUM SIBICHHSIM;
BBISIBIISATh TTPUYMHHO--CJICICTBCHHBIC CBS3W TPH HM3YyYCHUH (PH3UUCCKUX
SBJICHUM U TPOIIECCOB, JI€TIaTh BHIBOJIBI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
Y MHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEIMYHH;

CaMOCTOSITEJILHO BBIOMpPATh CIIOCOO pelIeHus Yy4yeOHOW (u3ndecKoit
3a/lauyu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIICHUs, BHIOOp Hambosee
MOJIXO/ISIIETO ¢ YIETOM CAMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBare/bCKHe 1eiiCTBUA.

HCII0JIb30BATh BOIIPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT [TO3HAHMUS,
MPOBOJIUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OTIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOONBIIOE HCCIEAOBAHUE (PU3UUYECKOTO
SIBJICHHUS;

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOpPMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI IO pe3yjbTaTaM
MPOBEAEHHOIO HAOMIOJEHUS, OIbITA, UCCIIEIOBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IIPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOJI0KEHNS 00 UX pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

NPUMEHSITh Pa3IMYHbIC METObI, MHCTPYMEHTBI M 3alIPOCHI IPU TIOUCKE U
orOope WHGOPMAIMK WM JAHHBIX C YYETOM MPEIIOKEHHOW YydeOHOM
dbuznueckoit 3a1auu;

aHAIIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHGOPMAITHIO
Pa3IUYHBIX BUIOB U (DOPM MpEICTaBICHHUS;

CaMOCTOATENTFHO BBIOMpATh ONTUMAIBHYIO (HOPMY TIPEICTABICHHUS
uHpopMaIMl W WUIIOCTPUPOBATH pelIaeMble 3aJaddl  HECJIOKHBIMHU
CXeMaMH, JuarpaMMaMi, HTHOU TpaduKoOi 1 X KOMOUHAIUSIMHU.

KoMMmyHHKaTHBHbBIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:

B XOJ€ OOCYXXIeHUs Y4eOHOro Marepuania, pe3yJbTaToB JIa0OpATOPHBIX
paboT U MPOEKTOB 3aJ]aBaTh BOIMPOCHI 10 CYLIECTBY O0CYX/1aeMOW TeMbl U
BBICKA3bIBAaTh HJIEW, HAICJICHHBbIC HA pPEIICHHE 3aJaud M IOAJCepKaHHe
OJaroxenaTeIbHOCTH OOIICHNUS;



CONOCTABIATh CBOM CYXKICHHSI C CYXICHUSAMU [JPYTHX YYaCTHHKOB
Jyanora, OOHapyKMBaTh Pa3IMuUe U CXOACTBO MO3UIIN;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TMCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YJIbTaThl BHIIOJHEHHOIO (PU3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEA0BAHUs, IPOEKTA);

IIOHMMAaTh W MUCHOJB30BATh  IPEMMYyLIECTBA  KOMAaHAHOM U
WHJIUBUIYAIbHOW palbOThl MpU PEUICHUHM KOHKPETHOU (U3MUEeCKOM
pOOJIEMBI;

IIPUHAMATh LIEJIM COBMECTHOM IEATEIIBHOCTH, OPraHU30BbIBATH EUCTBUS
no e€ JOCTH)KEHHIO: paclpelesTh pPOJu, OO0CYXJIaTh MpoLecchl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;
BBITNOJIHATH CBOIO YacTh pabOThl, IOCTUrasi KAYECTBEHHOI'O pe3yibTara Mo
CBOEMY HAIIPABJICHUIO W KOOPAMHUPYS CBOM JEUCTBUA C JPYTHUMH
YJIeHaMU KOMaH/bl;

OLICHUMBATh Kaye€CTBO CBOET0 BKJIaJa B OOIIMN NMPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIHO CPOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryiasiTuBHBIC YHUBEpCAJbHbIE YUeOHbIE 1eiiCTBUA

CaMoopraHmauml:

BBISIBIISITh ITPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIIUX
JUIsL pelieHus: (PU3NUECKUX 3HaAHU;

OPUEHTUPOBAThCA B  PA3IMYHBIX IOAXOAAX MPUHATUSA  PELICHUN
(MHAMBUAYaAJbHOE, NMPUHATHE PELICHUS B TPYIIE, NPUHITHE PEIICHHM
rpynmoi);

CaMOCTOSITEJIEHO COCTaBJISATh AITOPUTM peleHus (PrU3MUecKol 3aauu Uin
IUTaHAa HMCCIIEJIOBAHUS C YYETOM MMEIOLIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh NpeIjlaraéMble BAPUAHTHI pEeLICHUMH;
Jies1aTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbLHBbIN HHTE/JIEKT:

JlaBaTh aJI€KBATHYIO OLEHKY CUTYAIMU U peAJiarath IiaH €€ U3MEHECHMUS;
OOBSICHSIT ~ NMPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS) PE3yJIbTaTOB
NeSATEeIbHOCTH, 1aBaTh OIICHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JECSATEIBHOCTH (B TOM YHUCJE B XOJ BBIIOJHECHUS
(U3MYECKOro HCCIENOBaHUS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, WM3MEHUBIIUXCS CHUTYyallud, YCTAHOBJICHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJH U YCIOBUSIM;

CTaBUTbH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHUKY APYroro;



MPU3HABaTh CBOE MPaBO Ha OMMOKY MpHU perieHnu HU3NIECKUX 3a/1a4 UK
B YTBEPKIACHUSIX HA HAYYHBIE TEMbI U TAKOE 7K€ MPABO JIPYroro.

IHPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 kijiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUMN:

UCIIOJIB30BaTh  TOHSTHS:  (PU3NYECKHUE W  XUMHYECKHE  SIBJICHHS,
HaOJI0JICHUE, SKCIEPUMEHT, MOJIEb, TUIOTE3a, CAUHUIBI (PU3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BellecTBa (TBEpJOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYEeCKoe JBUXKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIIMHEHHOE), TPAeKTOPHUs, PaBHOJCHUCTBYIOIIAs
cuna, aedopmanusa  (ymopyras, IJjacTUYecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuyath sBiaeHUS (AuQdy3us, TEMIOBOE IBMKEHHUE YACTHUI] BEIIECTBA,
PaBHOMEpPHOE  JIBH)KCHUE, HEPAaBHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO
BpalllEHUs, TepeAadya MAaBi€HUS TBEPABIMU TEIaMHU, KUJIKOCTSIMU U
razamyd, arMochepHOe [aBlieHWe, IUIaBaHWE TeJl, MPEBpaIICHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUIO HUX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMNX JAaHHOE (PU3UUECKOE SBJICHUE;
pacmo3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MUECKUX  SIBIICHUUH B
OKPYXKAIoleM MHpE, B TOM dYHCIe (U3UYECKUE SBICHUS B TIPHUPOJIC:
MPUMEPHI JIBUXKEHUSI C PA3JIMUYHBIMU CKOPOCTSMH B >KMBOW U HEXKUBOU
NpUpojie, ACHUCTBUE CHJIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIIHUSHUE
aTMOC(EPHOr0 JABJICHUS HAa KUBOW OpraHU3M, IJIABAHUE PHIO, phluard B
TeJIe YeJIOBEKa, MPU ATOM MEPEBOJUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK ) PUBUUECKUX SIBJICHUI;
ONKCHIBATh U3YUYECHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCIOIB3YS
buszndeckue BEeNWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAKECTHU, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Tra3a),
BBITAJIKMBAIONIAS CUJIa, MEXaHWYeCKas paboTa, MOIIHOCTh, IJIEYO CHIIBI,
MOMEHT CHJIBI, KOI(D(PHUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi W TMOTEHIMalbHAs YHEPrus), MpU OMUCAHWU MPABUIIBHO
TpakToBaTh  (PU3UYECKUN  CMBICI  HUCIOJb3YEMBIX  BEIUYUH, HX
0003HAUEHUA W €JAUHMIIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TpaPUKU U3YUEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEIUYHH;



XapaKkTepU30BaTh CBOMCTBa Tel, (PU3MUYECKHE SBICHHUS W IPOLECCHI,
WCIIONB3Ysl TpaBUiia CJIOKEHUSI CUJl (BAOJb OJHOW MpsiMOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBWiIO paBHOBecUs phiuara (0Joka),
«30JI0TO€ TMPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruM, NIpU HSTOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKUChIBATh €r0 MATEMATUYECKOE BHIPAKECHUE;

OOBSACHATH (PU3UUECKHUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITh IPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKHX I1aroB ¢ ONOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3anadyd B 1—2 JEeNCTBUA, MCIOJB3YsS 3aKOHBI U
(GopMyIbl, CBA3BIBAIOUIME (PU3NYECKHME BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIJIOBHS 33/1a4d 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOpPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJISI pEUICHUs 3a/1a4, OIICHUBATh PEATHUCTHUYHOCTh
MOJTYYEHHOU (PU3UYECKON BEJIMYNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIUTh MPU OMOUIA
(bu3MYeCKuX METOJIOB, B OMMCAHUU UCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
NPEANoJOXKEeHne  (TUIore3y),  pas3inyaTb W HMHTEPIPETUPOBATH
NOJIyYEHHBId pEe3yJIbTaT, HAaXOJWTh OIIMOKA B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;

OPOBOAMUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
bu3nIeCKUX CBOICTB Tel: dbopmMmynrpoBaTh POBEPSIEMBIE
IPEIOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOT0 000py0BaHNUS,
3aMKUChIBaTh X0/ ONBITa U (POPMYIIUPOBATH BBIBObL;

BBITIOJIHATh MPSIMBIE W3MEPEHUS pACCTOSIHUSA, BPEMEHHU, MACChl Tela,
o0béMa, CcHJBl M TEMIEpaTypbl C MCHOJIB30BAHUEM aHAJOTOBBIX H
nM(poBBIX MPUOOPOB, 3aMUCHIBATH I[OKA3aHUS MNPUOOPOB C YUETOM
3a/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3UYECKON BEJIMYUHBI OT
JpPYrol C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUM (3aBUCHUMOCTH IyTH
PaBHOMEPHO JABMXKYILIErocs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUs CKOJIBKEHHS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBbI TPEHUS OT IJIOMAAU COPUKOCHOBEHMS TEJ, CHIIBI
YOPYTOCTH OT YJUIMHEHHS MPYXUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BEMaA
NOTpy>KEHHON YaCTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIYOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUN
IJIaBaHUs TEJl, YCIOBUW paBHOBECHs pblyara M OJOKOB), y4aCTBOBAaTh B



IUTAHUPOBAaHUM  Y4eOHOrO HCCIEAOBaHUsA, CcOOMpaTh YCTaHOBKY U
BBIIIOJIHATh W3MEPEHHMs], CIeAysd NpPEIJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHUX BEJIWYMH B BUJE
IpPEJIOKEHHBIX Ta0iMIl U TpaduKOB, AENaTh BBIBOJABI 0 pe3yibTaTaM
UCCJIEI0BAHNSI;

MPOBOJIUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BEIMYHUH (IJIOTHOCTh
BEILIECTBA JKUJIKOCTH M TBEPAOIO TENa, CHJIA TPEHHUS CKOIBKECHHS,
JaBJI€HME  BO3/yXa, BBITAIKUBAIOIIAs CWiIa, JEHCTByOIlas  Ha
HNOTPYXKEHHOE B XKHUJAKOCTh TeNo, KO3()(PUIMEHT MOoNe3HOro AeHCTBUS
NPOCTBIX MEXAaHHM3MOB), CIEAysl NPEIJOKEHHOM WHCTPYKIUU: MpHU
BBIMIOJTHEHUM H3MEPEHUl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISATH 3HAUEHNE UICKOMON BEJIMYMHBI;

cOOJII0aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

yKa3bIBaTh IPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILAOIIUECS COCYAbl, OapoMeTp,
phlyar, MOJABUYKHBIN U HEMTOABUKHBIA OJI0K, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPHUHIMIBI JCHCTBUA MW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha MX ONHMCAHUA (B TOM YHCIHE:
NOAIIMIIHAKY, YCTPOMCTBO BOJONPOBOJA, TMAPABIMYECKHM Ipecc,
MaHOMETp, BBICOTOMED, OPLUIHEBON HACOC, APEOMETP), UCIIOJIb3Ys 3HAHMS
O CBOMCTBaxX (pM3MUECKUX SIBICHUN U HEOOXOAuMble (PU3NUYECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPHl  (HAXOAUTh  HMHGOpPMaLKIO O  IpUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I oOecrniedeHusi 0€30MacHOCTU MpU OOpallieHuu ¢ mprudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJCHUS B OKPYKAIOIIEH CpeE;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popManuu B HWHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M NOYyTEM CpPaBHEHUS PpaA3JIMYHBIX HCTOYHUKOB BBIJIEIATH
uH(pOpPMALIMIO, KOTOpas SBISETCS MPOTHBOPEYMBONW MIM MOXET OBITh
HEIOCTOBEPHOWU;

MCIIOJIb30BAaTh NPH BBIIIOJHEHUHU YUYE€OHBIX 3a/laHuil HaAy4YHO--TI0IYJIIPHYIO
JUTEepaTypy (U3NYECKOrOo COAEpKaHMs, CIPAaBOUYHbIE MaTepHUalbl,
pecypcbl ceti HTepHEeT, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIUU (DU3UIECKOTO COACPKAHUS, B TOM



quciie MyOJMYHO JeNlaTh KpaTKue COOOIIEHUS O pe3yJbTaTaX MPOCKTOB
UM Y4eOHBIX HCCIEIOBAHUI, MpPU HTOM TPaMOTHO HCHOJIb30BAThH
W3YUCHHBIM TIOHATUMHBIM ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE NIPE3CHTALEN;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpenemsTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3aJadyaMu,
CIEIUTh 3a BBINOJIHEHUEM IUIaHA JACHCTBUM, AaJCKBAaTHO OICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICUCTBHE, YUUTHIBAI MHEHHUE OKPYKAIOIIUX.

K koHiry oOyuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

HCIIOJIb30BaTh MOHATHA: MAacCa U Pa3MeEPbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMop(HbIe TeNa, HACHIIIEHHBIH W HEHACBIIICHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSAS DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN AJICKTPUUECKUIN 3apsifl, FJIEKTPUYECKOE MO0JIe, MPOBOJHUKHU
Y IADJIEKTPUKU, TTIOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE T0JIE;
paznuuath SBJICHUS (TEIUJIOBOE pacIIMpeHHEe M CKaThe, TerJionepeaaya,
TEIJIOBOE PaBHOBECHUE, CMAauMBaHUE, KAWUIAPHBIC SIBJICHUS, UCIIapEHUE,
KOHJCHCAIlUA, IUIaBJICHUE, KpUCTauIM3aiusa (OTBEpJEeBaHUE), KHUIICHHUE,
Temionepeaaya (TemIoNnpoOBOHOCTD, KOHBEKIIHSI, U3JIyUYEHUE),
AJIEKTpU3aIMs TeJl, B3aUMOJICHCTBUE 3aPSIIOB, NEHUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHUE, B3aUMOJICHCTBUE MArHUTOB, JCHUCTBUE
MarHUTHOTO IOJIS Ha MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAs UHIYKIIHA)
[0 ONUCAHUID UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIMBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKPYXKAIOMEeM MHpE, B TOM UHcCIe (HU3UYECKUE SBICHUS B TIPHUPOJIE:
MMOBEPXHOCTHOE HATSXKCHUE W KANWJUISIPHBIC SIBIICHUS B IPUPOJE,
KpUCTAJIBI B mOpuponae, uznydeHue CoyiHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJIEKTPUICCKHE
SBICHUS B aTrMocdepe, JICKTPHUYECTBO JKHUBBIX OPraHU3MOB, MArHHTHOE
nosie 3emuH, JApedd MoroCOB, POJIb MArHUTHOTO TOJIS JJis >KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, IIPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HHU3UUYECKHUX
SIBIICHUI;

OMUCHIBATh U3yYCHHBIE CBOMCTBA TeJl U (DU3UYECKUE SIBJICHUSI, UCIOJIb3Ys
dbu3nUecKre BEIMUYMHBI (TeMIiepaTrypa, BHYTPEHHSS SHEPIHs, KOJUYECTBO
TEIJIOTHI, yAEAbHAsA TEIIOEMKOCTh BEIIECTBA, VYAEIbHAs TEIJIOTa



IUTABJICHUS, yJIeJbHas TEIUIoTa MapooOpa3oBaHus, yleidbHas TeIIoTa
CropaHusi TOIUIMBA, KO3(D(UIMEHT TMOJE3HOro JACHCTBUSA TEMJIOBOU
MalIMHbI, OTHOCHUTENIbHAS BIAXXHOCTh BO3AYyXa, AJIEKTPUUECKHUH 3apsf,
CHJIA TOKa, JJIEKTPUYECKOE HANPSDKEHUE, CONPOTHBIICHUE IPOBOJIHHUKA,
yAEIbHOE  CONPOTHBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOr0  TOKAa), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYeCKuil CMBICH HCHOJIb3YEMbIX BEIWYUH, 0003HAUEHUS] U EOUHUIBI
¢u3NyeCKux BEIUYUH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYeCKyl0 BEIWYUHY C JAPYTUMH BEJIWYMHAMH, CTPOUTH TIpapuku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS U IPOLECCHI,
UCITOJIb3YSl OCHOBHBIE IOJIOKEHUS MOJIEKYJSIPHO--KHHETHYECKONW TEOpUH
CTPOEHHUs BEIIECTBA, MPUHLHII CYNEPHO3ULIUN IMOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsjaa, 3akoH OMa i yyacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs DJHEPruM, IIpU D3TOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUChIBaThb €ro MaTeMaTH4YeCKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTyallUld MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIIBIIAThH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX
iaroB ¢ omnopo Ha |—2 W3y4eHHBIX CBOWCTBA (PU3MYECKHUX SIBJICHHIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3anadyd B 2-3 JEUCTBUA, MCIOJIb3YysS 3aKOHBI U
dopMyIibl, CBsA3bIBalOIIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHAlU3a
YCIIOBHS 3a/lauyd 3allMChIBaTh KPAaTKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3aJadyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HeoOXoauMble g €€ pelIeHUs, NPOBOAUTH pacu€Thl U CpPaBHUBATH
MOJTy4YeHHOE 3HaUeHUEe (PU3NIECKON BETMYHUHBI C U3BECTHBIMU JTaHHBIMH;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh MPU HOMOLIU
(U3NYECKUX METO/OB, MCIONb3Yysl ONUCAHUE HCCIIEIOBAHUS, BbLACIATH
IIPOBEPSIEMOE  IPEAINOJIOKEHNE, OLICHUBATh IPABHIIBHOCTH IOpsAJKa
IIPOBEICHUSI HCCIIEJOBAHUS, 1€JIaTh BEIBOJBL;

NPOBOJUTh ONBITHI 1O HAOMIONECHHIO (U3MYECKUX SABJICHUM WIIU
(u3NYECKNX CBOWCTB TN (KalWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TemrepaTypbl, CKOPOCTH MPOLIECCAa OCThIBAHUS U
HarpeBaHusl MpPU M3JIYUYCHUH OT I1IBETa H3Iydaromieil (MmOronaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPaTyphbl KUIKOCTH H
IUIOAA €€ IIOBEPXHOCTH, OJIEKTpH3alus Tel W B3aUMOJACHCTBUE
NEKTPUYECKUX  3apsioB, B3aUMOJEHCTBHE IOCTOSSHHBIX MAarHUTOB,



BU3yaJU3alllsl MArHUTHBIX TIOJE€H TIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMATHUTA,
CBOICTBa DJIEKTPOJABHUTIATENsl TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
MIpOBEPsIeMbIC TPEANOI0KEHNS, COOUPATh YCTAHOBKY M3 IPEIIOKEHHOTO
000pyI0BaHUs, OIIMCHIBATH XOJ OIBITAa U (POPMYITUPOBATH BHIBO/IHI;
BBIMOJIHATh ~ NPSAMBIE  HU3MEPEHUA  TEMIEPATypbl, OTHOCHUTEIbHOMU
BJIIAKHOCTHM BO3/lyXa, CHJIBl TOKa, HAMNPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3UUYECKUX BEIMYHH, CPAaBHHUBATH
PE3YIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIIOTHON ITOTPEITHOCTH,
MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKO BEJIMUYUHBI OT
JIpYyrol C  HCIOJB30BAaHWEM TNPSMBIX HU3MEpPEeHU  (3aBUCUMOCTH
COIPOTHUBIICHUSI TPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAXA IOIEPEYHOIO
CEUYEHHS U YAECIBbHOIO CONPOTUBIIEHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UIYLIET0 4Yepe3 NPOBOAHUK, OT HANpPSHKEHHWS Ha IMPOBOJHUKE,
HCCIICIOBAHUE TMOCJIEAOBATEIBHOTO W MAapaICIbHOTO COEAUHECHUH
MIPOBOJAHUKOB): IUIAHUPOBATh MCCIIEAOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUS, CIEAys MNPEIJI0KEHHOMY IUIaHy, (UKCHPOBATH
pe3yJbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJE TaOaull U Tpadukos,
JleJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHUS;

MPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BeIWuuH (yAcibHas
TEIUIOEMKOCTh ~ BELIECTBa, COMPOTUBIECHUE TMPOBOAHUKA, padoTa u
MOIITHOCTh JJICKTPUYECKOTO0 TOKA): IJIAaHUPOBATh H3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEys MPEIJIOKEHHON WMHCTPYKIUU, U
BBIUHCIISITH 3HAYCHHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKH 0€30MaCHOCTH TIPH paboTe C JT1abopaToOpHBIM
o0opy10BaHUEM;

XapaKTepru30BaTh IMPUHIMIBI  JCHUCTBUS HM3YYEHHBIX TNIPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa UX oOmnucaHusi (B TOM YHCIIE:
CUCTEeMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIbTMETP, CYETYUK DIICKTPUUECKON HHEPruu, 3JIEKTPOOCBETUTEIHHBIE
pUOOPHI, HarpeBaTeIbHBIC JICKTPONPUOOPHI (IIPUMEPHI), IISKTPUIECCKUE
MPEIOXPAHUTENH, FIEKTPOMATrHUT, 3JIEKTPOABUTATENIh TIOCTOSHHOTO TOKA),
UCIIONB3YsI 3HAHUSA O CBOWMCTBaX (PU3UUECKUX SBJICHUNH M HEOOXOIUMBIC
bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIIbHBIC
npubopsl MO CXeMaM M CXEMaTUYHbIM pPUCYHKaM  (KUJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABHUIaTEb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBJISITh CXEMbl SJICKTPUUYECKUX



Iernel ¢ MoCaeq0BaTeIbHBIM U MapajUIeIbHBIM COSMHEHUEM DJIEMEHTOB,
pasznuyas ycIoBHbIE 0003HAYEHUS SIEMEHTOB AJIEKTPUUECKUX IIETeH;
NPUBOANTh  TNPUMEpPHl  (HAXOmuUTh  HWH(OpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUs (U3MYECKHX 3HAHUW B TMOBCEIHEBHOMU
KU3HH I oOecriedeHusi 0€30MacHOCTH MpU 0OpallieHuu ¢ mpudopamMu u
TEXHUYCCKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOITIOIACHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBJIATh TMOUCK HHPoOpManuu (GU3MUECKOTO COJEpKaHHUS B
NuTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUH U TYyTEM CpPaBHEHHS
JOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIJACISTH  HH(POPMAIMIO, KOTOpas
SBIISIETCS] IPOTUBOPEUNBON I MOKET OBITh HEJOCTOBEPHOM;
MCIIOJIH30BATh MPU BBITIOJHEHUN YUEOHBIX 3aJaHUI HayYHO--TIOMYJISIPHYIO
auTeparypy (U3MYECKOTO  CONEp)KaHWs, CIHPABOYHBIE MaTEpPHUAIHI,
pecypchl cetu MIHTEpHET, BiIafeTh MpuéMaMi KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
o000mass uHOpMaLMI0 U3 HECKOJBKUX HUCTOYHUKOB (PU3UUECKOTO
comepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATH PE3yIbTaThI
MPOEKTHOM WJIM MCCIIEIOBATEIBCKON NESITENbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHHHBIA anmapar Kypca (QU3UKH,
COMPOBOXKIATh BBICTYIUICHHE MTPE3CHTAIINCH;

IPU  BBHINIOJHEHWH YYEOHBIX TIPOEKTOB M HCCICIOBAHUN (DU3UICCKUX
MPOIIECCOB pacHpenensiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTAaBJICHHBIMU 33/1a4aMHU, CJICAUTH 32 BBHITIOJHEHUEM IJIaHa JNEUCTBUM U
KOPPEKTUPOBAaTh €r0, aJCKBATHO OIICHWBATh COOCTBCHHBIA BKJIaa B
NEATEILHOCTh TPYIITBI, BEICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonty oOydenns B 9 kijiacce npeaMeTHbIE pe3yJbTaThl HA 06a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCSI YMEHHUN

UCIIOJIb30BaTh MOHATUA: CHUCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBMXKEHHS, AehopMaiius
(ympyrasi, IjiacTuueckas), TPEHHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TSKECTH, a0CONIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJIOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJE€KTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUS U TMOIJIOIEeHUs, alibda-, 6eTa- U raMmma-u3ydeHus,
W30TOIBI, i/IEpHAsi DHEPTEeTHKA;



pasznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEWHOE
JBH)KCHUE, PABHOYCKOPEHHOE TMPSMOJMHENHOE JABUXKEHHE, CBOOOJHOE
naJieHue TeJl, paBHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEaKTUBHOE JIBIJKEHUE, KOJIeOATEIbHOE NBI)KEHHE (3aTyXarolue U
BBIHY’KJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBUIKEHHUE, OTPAXKCHUE
3ByKa, MPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKEHHUE U MPEJIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3joKeHue 0eIoro cBeTa B
CIEKTp M CJOXXEHHUE CHEKTPaJIbHBIX I[BETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAs] PAJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWUYATOTO CIEKTpa
W3ITYYCHHS ) TI0 OMMCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacmo3HaBaTh TPOSIBJICHHE W3YYEHHBIX (U3MYECKUX  SBIICHUU B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NUECKHE SIBICHHUS B TPHUPOJIE:
MIPWJINBBI ¥ OTJIMBBI, JBIOKEHUE T1aHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMIIETpSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHaMH, 3X0, I[BETa Te,
ONTHYECKHUE SBJICHUS B TMPHUPOJE, OMOJIOTHYECKOE IEWCTBHE BUIAMMOTO,
yiIbTPaUOIECTOBOIO W  PEHTTCHOBCKOTO M3Ty4YEHUH, €CTECTBEHHBIM
PaauOaKTUBHBIN (DOH, KOCMHUYECKHE Iy4d, PaJMOAKTHUBHOE H3JIy4YeHUE
NPUPOTHBIX MHUHEPAJIOB, JIEHCTBUE PAJIMOAKTUBHBIX W3JIy4YeHUH Ha
OpraHu3M 4YeJIOBEKa), MpU STOM NEPEBOJAUTH MPAKTHUUECKYIO 3ajady B
y4eOHYI0, BBIJICTATh CYIIECTBEHHBIE CBOMCTBA (TIpPU3HAKW) (DU3UUECKHUX
SIBIICHU;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCIOIB3YS
bu3ndecKkue BENMWYWHBI (CPEIHSsI U MTHOBEHHAs CKOPOCTH Tella TMpHU
HEPaBHOMEPHOM JBM)KCHHH, YCKOPCHHE, TEPEMEICHUE, IyTh, YIJIOBas
CKOpOCTb, CHUJIa TPEHHS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHE
CBOOOJTHOTO TAJEHUs, BEC Tela, HMIYJIbC Telld, WMITYJIbC CHUJIbI,
MeXaHHueckas pabdoTa M MOIIHOCTb, MOTEHLIMAIbHAS JHEPIrUs Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHASI DHEPrUsl CHKATOU
NPY>KUHBI, KUHETHYECKash SHEpPrus, IOoJIHAg MeEXaHU4ecKass SHeprus,
MEepPUOJT M YacTOTa KoyieOaHWM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEJIOMJICHUS CPE/bl), MMPU ONMHCAHUU
MPaBUJIBHO TPaKTOBaTh (PM3MYECKUH CMBICT MCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUA W €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYHHY C JAPYTHMH BEITUYMHAMH,
CTPOUTH TpaPUKN U3YUECHHBIX 3aBUCIMOCTEH (PHU3NYECKUX BEITMYHH,
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS M IIPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHMS,



OPUHLUI CYNEpPHNO3UIUN CHJI, TPUHLIUI OTHOCUTeNbHOCTH [anumies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMIICHHUS CBETA, 3aKOHBI COXPAHEHHS 3apsAI0BOTO M MAaCCOBOTO YHUCEI
NpHU SIEPHBIX PEaKUUsIX, IPU STOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHa U 3aIMCBIBATh €0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (U3WYECKUE TPOIECCHl U CBOWMCTBA TEN, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISABIIATH
IPUYMHHO--CJIEICTBEHHbBIE  CBSI3M, CTPOUTh OObBSICHEHUEe u3 2-3
JOTHYECKHUX ILIaroB ¢ OMOPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHUM, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemiatb pacu€THhle 3adaud (omuparolMecs Ha cucreMy u3  2-3
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (pU3HUECKHE
BEJMYMHBI: HAa OCHOBE aHalIM3a YCIOBHUS 33Jayd 3alHChIBaTh KPaTKOE
YCIIOBUE, BBIABIATH HEIOCTAIOIINE WM U30BITOYHBIE JaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE VISl PEIIEHUs, TPOBOJUTH PACUEThI U
OLICHMBATh PEATUCTHUYHOCTh IMOJYYEHHOTO 3HA4YeHUS  (U3UYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PpEIINTh MPU TOMOIIU
bu3MYEeCKUX METOJOB, MCIOJIb3ys OMHCAHUE HCCIEIOBAaHUSA, BBIICISATH
IpOBEPSEMOE MPEINOJIOKEHNE, OICHUBaTh MPaBUJIBHOCTh MOPSAJIKA
NpOBEJICHUS  HMCCIIEJIOBAHMS, [€laTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH 1 OTBITOB,;

OPOBOAMUTH OMNBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUN WM
¢u3nuecKux CBOWMCTB Ten (M3yuyeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUS SHEPruH, 3aBUCHUMOCTh NepuoAa KoJeOaHWW MTPYKHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJIEOaHUH, TPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKalie M CBOMCTB HW300paKeHHsI mpeaMeTa B coOuparomen
JUH3e, HAOIOJIEHUE CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENILHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa
o0Opy/lOBaHUs, ONHUCBIBATb XOA OMNbBITA U €ro  pe3yJbTaThl,
bopMyIIUpOBaTH BHIBOJIHI;

MPOBOJIUTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONpeesiss
CpelHee 3HAa4YeHUE U3MepseMOol BeNHYUHbl ((DOKYCHOE pacCTOSHHE
coOuparolmeil JIMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpPEHUs
(U3MepUTENHHOTO TPUOOpa);

MPOBOJIUTh KCCIIEIOBAHUWE 3aBUCUMOCTEH (U3UYECKHX BEIMYHUH C
UCIIOJIb30BaHUEM TMPAMBIX HU3MEpPEHUH (3aBUCMMOCTb MYyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HayalbHON CKOPOCTH, NEPUOAA
KOJIEOaHUII MAaTeMaTHYeCKOr0 MAasTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPa)KE€HUs CBETa OT yIUIa MaJeHUs U yIJla MpeIoMJICHUs OT yria
NaJeHUs): IUIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTENIbHO COOMpaTh
YCTaHOBKY, (PUKCHUPOBaTh pe3yJibTaThbl MOJYYEHHOM 3aBHCHUMOCTH
¢bu3MYeCcKUX BEJIMYMH B BUJE TaOMUIl M rpadUKoOB, JIeJaTh BBIBOJLI IO
pe3yibTaTaM UCCIeI0BaHuUS;

IPOBOANTH KOCBEHHbIE H3MepeHus (U3NYECKUX BEJIMYUH (CperHss
CKOPOCTb M YCKOPEHHE Tella IIpU PAaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOIHOIO MaieHUsl, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHMsI CKOJIbKEHMsI, MEXaHHueckas paboTa M MOLIHOCTb, 4acToTa H
nepuoj; KojeOaHMH MaTeMaTUYecKoro W MPYKMHHOTO MAasTHHUKOB,
ONTHYECKass CHjJIa CcoOuparomeil JIMH3bI, PAJUOAKTUBHBIN  (HOH):
IJIAaHUPOBATh M3MEPEHUs, COOMPATHh SKCIEPUMEHTANBHYIO YCTAHOBKY M
BBITNOJIHATh U3MEPEHUS, CIENysl NPEII0KEHHON MUHCTPYKIMH, BBIYUCIATH
3HAYCHHE BEJIMYUHBI U aHAJIU3UPOBATH MOJIYyYEHHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM NOTPEIIHOCTU U3MEPEHUI;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IpH padoTe ¢ 1ad0paTopHBIM
000py/10BaHUEM;

pa3iuyaTh OCHOBHBIE NPU3HAKUM M3YUYEHHBIX (PU3NYECKHX MOJIENIEH:
MaTepuanbHasi TOYKa, aOCOIIOTHO TBEPAOE TEJI0, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJEelb aroMa, HYKJIOHHas
MOJIEJIb AaTOMHOTIO S/APa;

XapaKTepU30BaTh MPUHIMMBI JEHCTBUA HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONUcaHus (B TOM YHCIHE:
CHOUIOMETp, JAaTYMKU TOJOXKEHHS, PACCTOSIHUS U YCKOpPEHHUS, paKeTa,
9XOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3UMETP, Kamepa BuibCoHa), HCIONB3ys 3HAHUA O
CBOMCTBax (PU3NYECKHX SBJIECHUA U  HEOOXOOUMBbIE  (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIECCOB
IpU PELICHUU Y4YeOHO--MPAKTHUYECKUX 3aJad, ONTHYECKUE CXEMbl IS
HOCTPOEHHUS N300paKEHUM B IJIOCKOM 3€pKajie U cOOMparoulei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOpMaLUI0O O  IpUMeEpax)
MPaKTUYECKOIO0 HCMOJIb30BaHUS (PU3MYECKMX 3HAHUW B IOBCEAHEBHOM
XKU3HU I oOecrniedeHus: 0€30MacHOCTU MpU 0OpalieHuu ¢ mprudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOIO MTOBEJEHUS B OKPYKAIOIIEH Cpele;



OCYIIECTBJIATh TMOUCK wHhoOpManuu (U3AUECKOTO COJEpKaHHUS B
HNHuTepHeTe, caMoCTOATENBHO (POPMYJIMPYsI MOUCKOBBINA 3alpoc, HAXOAUTh
MyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJIYYEHHOW MH(OpPMALMU HA OCHOBE
UMEIOUINXCS 3HAHUN U JIONOJHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBIIIOJHEHUU YU€OHBIX 3a/laHuil HAyYHO--TIOMYJIIPHYIO
aUTEPATypy  (U3MUECKOrO0  COJEp>KaHMs, CHPaBOYHBIE MaTepHalbl,
pecypchl cet HTEpHeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeobpa3oBaHus HH(GOPMALMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uH(popMauu M3 HECKOJbKHX MCTOYHUKOB (PU3UYECKOrO COJEpIKaHMS,
yOJIMYHO NPEICTABIATh PE3YIbTaThl IPOEKTHOM MM HCCIIEA0BATEIbCKON
NEATEIbHOCTH, MpPH 3TOM TPAMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUMHBIN ammapaT H3y4aeMoro pasfena (pU3HKd U COMPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalMeldl ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpPUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kontpoabuble | I[IpakTuueckmne
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. ®usunka u €€ poJsib B NO3HAHUM OKPYKAKIIET0 MUPa
bu6mmorexa [IOK
1.1 (6)) - 2
H3HKE - HayKa O HPUpOe https://m.edsoo0.ru/7f416194
bu6nuoreka [JOK
1.2 (¢) 2 1
HBIHCCKHC BETIIHHb! https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIA METO, IIO3HAHUS 2 bubmorexa [JOK
' y A https://m.edso0.ru/7f416194
Hroro no pazueny 6
Pa3znen 2. IlepBonayasibHble CBeJIeHUS 0 CTPOCHUHU BellleCcTBA
bu6mmorexa [IOK
2.1 C 1
TPOCHHE Betecta https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 5 bubmuoreka [{OK
' BEILECTBA https://m.edso0o.ru/7f416194
bu6nmmoreka [IOK
2. A 2
3 TPETATHbIC COCTOANMA BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nen 3. J/IBu:xeHMe M B3auUMoaelicTBHE TeJl
bu6mmorexa [IOK
1 M
3 CXAHITICECKOC JIBIIKEHHC 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, I0THOCTh 4 1 bubmuorexa [JOK



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
bu6mmorexa [IOK

. .B 14
33 Cuna. Bugpt ci https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3znen 4. /laBiieHue TBEPABIX TeJl, sKUAKOCTEH U ra3oB
41 [asnenue. [lepenaya naBneHus: TBEpAbIMU 3 bubnnoreka [JOK
' TeNaMHM, )XUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 flapaerue JiKoCTH > https://m.eds00.ru/7f416194
bubmuoreka [JOK
4, A
3 T™MOChepHOE MaBICHHE 6 https://m.edso0.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Htoro mo pazneny 21
Pa3pnen 5. Pabora m MomHOCTB. JHEprust
bu6nmoreka [IOK
A P
> a60Ta H MOLIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2 I1
> POCTRIC MEXAHUIMET > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
5.3 M 4
PRAHIABCRA SHepritt https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

KoanuectBo yacos JJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTesIbHbIE
padoThI padoTbI
pecypchl
Paznen 1. TensioBble siBJIeHUS
. bubmuorexa [JOK
1.1 7
CTpocHHE i CBOHCTRA BELICCTB https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1
CTIOBBIC TIPOUECCHE > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zneun 2. DuekTpryeckue 1 MArHUTHbBIE SIBJICHUSA
91 DIIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bu6nuoreka [IOK
' U UX B3auMOJeiiCTBUE https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
2.2 IT i i 20 1 7
OCTOAMHBIH JCKTPHICCKHH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
AUHHTHBIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
UICKTPOMATHATHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Pa3zpnen 1. Mexanuveckue siBJIEHUS
MexaHn4yeckoe JIBHKEHUE U CTIOCOOBI €ro bu6nmoreka [JOK
1.1 10 1
OnHCcaHus https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B3aumoneticTBue Te 20 1 3
FIMOACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHR! COXpancHItt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3pnen 2. Mexanuveckue KoJie0aHUA U BOJHBI
bubmuorexa [IOK
2.1 MexaHnnyeckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4decKre BOJHBL. 3 8 1 3
NATITCCITE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DjIeKTPOMATHUTHOE T0JI€ ¥ YJI€KTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 9 bu6nuoreka [IOK
' 3JIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE AABJIEHUSA
4.1 3aKOHBI pacCIIPpOCTPAHEHHUS CBETA 6 2 bub6nuorexa [IOK



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

bubmunorexa [JOK
4.2 JIMH3BI ¥ ONITHYECKHUE TPUOOPHI 6 3 htts://m.edsoo.ru/7fA1a4a6
bu6mmoreka [JOK
4.3 Paznoxenue 6emoro cBeTa B CHEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pnen 5. KBanToBBI€ SIBJICHUS
bubmuorexa [IOK
51 Hcmyckanue v OTJI0MIEHNEe CBETa aTOMOM 4 1 httos://m.edsoo.ru/7fA1ada6
bu6mmorexa [IOK
2 1
> (CTpOEHHe ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
JIEPHBIE peaKLun https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTte1bHO-00001Ia101M I MOYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAEPIKAHUST 9 2 bubmmoreka [JOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edso0.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27



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

INOYPOYHOE IINTAHUPOBAHME (68 yacos, 2 yaca B Hee/110)

Koan4yecTBo 4acoB

DJIEeKTPOHHBIEe HH(POBHIE

Ne
o Aara Tema ypoxa Beero  KoHTpoabubie  Tpakrnyeckume 0GpasopareibHbie
padoThI padoThI pecypchl
Pasnen 1. ®usuka u e€ poib B NO3HAHUM 6
OKpY:Kallero Mupa

1 ®usnuka — HayKa 0 mpupoJe. SBnenns 1
MIPUPOJIBI

2 Du3UYecKUe ABICHHUS 1

3 dusnyeckue BeIMYUHBI U UX U3MEPEHHUEe 1
VYpok-uccaenoBanue "M3MepeHue TeMnepaTypsl

4 IIPY TOMOLIH KUAKOCTHOTO TEPMOMETPa U 1 1
JaTYMKa TeMnepaTypol"

5 Metoael HayuHOro nozHanus. Onucanue 1 bubnmnorexka HOK
(U3NYECKHX SIBICHUH C IIOMOILBIO MOJIENICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "IIpoBepka rumnoTe3sl:

6 JaBHOCTH MOJIETA MAPUKA, TTYIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM O0JIbLIe, YeM OoJIblie
BBICOTA MycKa"

Pa3nen 2. [lepBoHavaibHbIE CBEIEHUS O 5
CTPOeHMH BellecTBa

v Crpoenue BemecTBa. ONBITHI, I0Ka3bIBAOIINAE 1 butmmoreka [IOK

JTUCKPETHOE CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a
bu6nunoreka [IOK
BIDKCHHE YaCTHI B TB 1

8 JIBIDKEHUE HaCTHIL BEIIECTRA https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue « ONbITHI 10 HAOTIOICHUIO 1 1
TEIJIOBOTO PACUIUPEHUS Fa30B»

10 ArperaTHble COCTOSIHHSI BEILIECTBA 1

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJBI. 1 bubnuotexa [JOK

O6061enue no pazaeny «llepBoHauanbHbIE

https://m.edsoo.ru/ff0a0378
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CBCJACHUA O CTPOCHUUN BCUICCTBA»

Pa3nen 3. /IBukeHUe U B3aHMOAeHCTBHE TeJ 21
12 Mexanunyeckoe nuxenue. PaBHomepHoe u 1 bubmmoreka [IOK
HEpaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05c6
bu6mmorexa [IOK
13 CxopocTts. Enunuiiel ckopoctu 1 hitps://m.eds00.ru/ff0a079c
14 p 1 but6mmoreka [JOK
ACHCT IyTH H BpEMCHH ABHACHHA https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 HNuepuus. Macca — Mepa MHEPTHOCTH TE 1 hitps://m.eds00.ru/ff0a0c10
16 [TnoTHOCTH BemecTBa. PacueT macchl U 00beMa 1 bubnuoreka [IOK
TeJa MO ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopnas pabota «Onpenenenue 1
IJIOTHOCTH TBEPAOTO TEJay»
18 p " " 1 bubnnoreka [IOK
ereHue 3aaad mo teme "I[ImoTHOCTH BeliecTBa hitps://m.edso0.ru/ff0al23c
Cuna xak XapaKTepUCTHKa B3aUMOJICUCTBUS Tell.
19 1
Cuna ynpyroctu. 3akoH ['yka
JlaGoparopnas padora «/3yueHue 3aBUCIMOCTH
20 pacTsbkeHus (aegpopMaliiu) IpyKUHBI OT 1
MIPUIIOKEHHOM CHJTBD)
21 SIBnenue Tarorenus. Cuma TSKECTU 1
CBsi3b MEXy CUIION TSKECTH M MACCOM TeJa.
bubnuoreka [IOK
B .P "C 1
22 ec Tena" eleHue 3ajad no reme "'Cuiia https://m.edsoo.ru/ff0al778
TSKECTH
93 Cuna TsKeCTH Ha IPpYyTUX IUIaHeTax. 1 bubnuorexa [JOK
dusnyeckue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [IOK
24 Msmepenne cuit. Jlunamomerp . https://m.edsoo.ru/ff0al8cc
bubmnoreka LIOK
25 Bec rena. Hesecomocts ! https://m.edsoo.ru/ff0a1778
26 CnoxxeHue IByX CHJI, HAPABICHHBIX 110 OJTHON 1 bubnmoreka [JOK

npsMoii. PaBHosieicTBy01Ias CUIT

https://m.edsoo.ru/ff0ala70
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Pemrenue 3amau o teme "PaBHoAeCTBYOMIAs

27 " 1
CHII
28 Cuna tpenus u €€ Buapl. TpeHue B mpupoe u 1 bubnuorexa [JOK
TEXHHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «/3yueHue 3aBUCIMOCTH BuGmiorexa LIOK
29 CHUJIBI TPEHUS CKOJIBKEHUS OT CHUJIBI IaBJICHUS U 1
. https://m.edsoo.ru/ffO0alcc8
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM»
30 Pemienue 3aga4d Ha onpenenexHue 1
' PaBHOJIECHCTBYIOIIEH CHJIbI
Pemenu 4 o TeMaM: «Bec Temay
31 <<I€p;(bnze3(?1f§e H3(z)6;a>?<eHHe Efln: 3C’HHBI>> 1 bubmmorexa LIOK
» ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOLIAS CHUIT»
KonTponbhas pabota no remam:
30 «Mexanudeckoe IBIKeHUEY», «Macca, 1
IUIOTHOCTBY, «Bec tenay, «I padpuueckoe
n3o0pakeHue cmny, «CUibDy
Pa3nen 4. /laBiieHue TBEPABIX TeJl, JKHAKOCTeH 21
U ra3oB
33 Hasnenne. CriocoObl YMEHBIICHUS U 1 bu6mmorexa [IOK
YBCIIMYECHHUS TaBICHHS https://m.edsoo.ru/ff0a20a6
34 JlaBieHwue raza. 3aBUCUMOCTh JaBJICHUS ra3a OT 1 but6mmoreka [JOK
00bEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBneHus: TBEPABIMU TEIAMHU, 1 bu6nmoreka [IOK
KUIKOCTSIMH U TazaMi. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHHE B J)KUJIKOCTH M ra3e, BRI3BaHHOE 1 bu6nuoreka [IOK
JNENCTBHEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amgad no teme «J/laBieHue B sKUAKOCTH 1 bubmuotexa [JOK
u rase. 3akoH [Tackama» https://m.edso0.ru/ff0a2826
bubanoreka LIOK
38 Coobmaromuecs cocya! 1 https://m.edS(I)lo.ru/fan297O
. bubmotexa LIOK
39 Tnnpasmracckuii mpece 1 https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopurHeBo# KHIKOCTHBIA HACOC
41 ATmocdepa 3emMu ¥ IPUUUHBI €€ bubmuoteka LIOK
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CYIICCTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
bu6nuoreka [IOK
42 Bec Bo3gyxa. AtmocdepHOe naBieHue 1 hitps://m.edsoo.ru/ff0a2bsa
43 N3mepenue atmocgepHoro gaBneHus. OnbIT 1 bubnmnorexa HOK
Toppuuenm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JTABJICHUS OT 1 bubnuorexa [JOK
BBICOTBI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmochepHoe naBieHue Ha 1 bubnmnorexka [HOK
pas3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo reme " ATmMocdepHoe 1
nasjeHue"
Kontponbnas padota JleiicTBue ocC
47 ra3I;T1fa J;I())I:p};/)ieHH:)e J]—;L HI/II/IXT l’argn:.( I/EJKXI/I;ZI;)M 1 buGnnorexa LIOK
N https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «OmnpenencHue
48 BLITaJE)K:IBEII:)ujepﬁ cnim z[enff)CTiyjioziﬁ Ha TEJ0 1 bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH
JlaGoparopnas pabota o teme «lccnenoBanue
49 3aBI/ICII)/Il\:OSfI/I ;llsgca Tz.]'[;l B ;01;[46 oT 06géf/1aB . 1 brbmiorexa LIOK
N https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOU B )KUJKOCTh YaCTH TEIIa»
bubmuorexa [JOK
50 Ilnasanme Tex 1 https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabota "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYHPOBAHUE JIOJIKH U 1
onpeneneHue e€ rpy30noabEMHoOCTH"
52 Bosmyxonmasanion, <assenme mepomren, | 1 Bubnorera LIOK
AYXOTL ’ P ’ https://m.edsoo.ru/ff0a3654
KHUJIKOCTEH U ra30By»
53 Kontponbnas padota mo reme «JlaBnenue 1
TBEPABIX TN, KUAKOCTEH U Ta30B»
Paznen 5. PaGora m MmomHOCTh. JHeprus 12
bu6nuoreka [IOK
>4 Mexanmuteckas pabora ! https://m.edso0.ru/ff0a3f82
55 MomtHocTh. EquHAIBI MOIITHOCTH 1 butmmoreka [JOK
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https://m.edsoo.ru/ff0a3f82

VYpok-uccnenosanue "Pacuét MomHoOCTH,

56 9 N " 1 1
pa3BUBaeMOU IIPH MOABEME TI0 JIECTHHIIE
57 IIpocteie Mexanu3Mmsl. Peruar. PaBHOBecHe cun 1
Ha pbluare
Peryaru B TexHuke, ObITY U IPUPOJIE.
58 JlaGoparopnas paéoTa (i/ICCHI;I[I())BiHI/IC yCIIOBUIA 1 0.5 Bubmaorexa LIOK
https://m.edsoo.ru/ff0a478e
paBHOBECHSI pbIyara
59 Pemenne 3amau o teme «Y C0BHsI paBHOBECHS 1 bubnmnorexka HOK
pbIdyaray https://m.edsoo.ru/ff0a48a6
Koaddumment none3Horo nelcTBUsl MEXaHU3MA.
60 JlaGoparopuas pabota «3mepenue KI1/] 1 0.5
HaKJIOHHOH TTOCKOCTHY
61 Pemenue 3anau mmo Teme "Pabota, MOIIHOCTS, 1 bu6mmorexa [IOK
KITJ1" https://m.edsoo.ru/ff0a4c48
Mexanuueckas sHeprusi. Kunetnueckas u
62 [IOTEHLIMAIbHAs BHGI;)I‘I/DI. 3aKOH COXpaHEHUS 1 buGnnorexa LIOK
. https://m.edsoo.ru/ff0a4252
MEXaHWYECKON IHEPTUU
butmmoreka [JOK
63 HpomeyTounast aTrecranus 1 https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEPUMEHT I10 TEME
64 "3KCH€pI/IMCHUTaJII>HOC ONpE/IENeHHUE U3MEHEHNS 1 1
KMHETHYECKOHN M MOTEHIIUAILHON YHEPTUU TIPH
CKaThIBAaHWUHM TeJIa 110 HAKJIOHHOM IIOCKOCTH"
65 Konrponsnas padora no reme «Pabota u 1
MOIIHOCTb. DHEPTUS»
[ToBTOpEHKE U 06OOIIEHHE 3
66 Pa6ora ¢ Tekctamu o Teme "MexaHUYECKOe 1 bu6mmorexa [IOK
JBIDKeHHE" https://m.edsoo.ru/ff0adee6
67 PaGora ¢ Texctamu no Teme "JlaBnenue 1 bubmuorexa [JOK
TBEPIBIX TEJ, KUIAKOCTEH 1 ra30B" https://m.edsoo.ru/ff0a4ffe
68 Pabota ¢ Texctamu 1o reme "PaboTta. MOITHOCTD. 1
Oueprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12
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8 KIACC IMOYPOYHOE INTAHUPOBAHUME

(68 uacos, 2 yaca B HeIeII0)

Ne

Koan4decTBo 4acoB

DJIEeKTPOHHBIe HH(POBHIE

u/m | Mara| Temaypoka Beero Kontpoabubie IlpakTHueckue 00pa3oBaTelbHbIe
padoThI padoThI pecypchl
Pasnen 1. TemioBble siBJIEHUSA 28
HOBHBIE MTOJIOKCHHST MOJICKYJISIPHO-
1 I%H?{ZTIZHCCIfOﬁO’;(Z)pIiH u I/I)? girjﬁiﬁe ° 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5256
TIOJITBEPIKICHHSI
2 BxojHast koHTposbHast pabora 1
Mogenu TBEPAOro, XXKUIKOIO U
3 ra3§06pa3H0I;I(; COCTO;IEHIZ BemecTBa Macca 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a540e
U pa3Mep aTOMOB U MOJICKYJI
OOBsicHEHHE CBOUCTB TBEPIOTO, KHUJIKOTO U
4 ra3000pa3HOro COCTOSIHUH BEIECTBa Ha 1
OCHOBE TOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH
5 Bxonnas koHTposbHAs padboTa 1 1 bubnmnorexka HOK
Kpucrammnueckue 1 aMopQHBIE Tela https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KamWUISIPHOCTbD. 1 bu6muoreka [IOK
[ToBepxXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuorexa [JOK
! Tennosoe pacumpenme u cxatne ! https:/m.edso0.ru/ff0a5a26
3 Temneparypa. CBs3b TeMIIEpaTypbI CO 1
CKOPOCTBIO TETIJIOBOTO TBMYKCHUS YACTHUIT
9 Buytpennss sneprus. CriocoObl H3MEHEHHS 1 bu6mmoreka LIOK
BHYTPCHHEH HEPTUU https://m.edsoo.ru/ff0a5¢c60
but6mmoreka [IOK
10 Bunpt Tennonepeyain ! https://m.edsoo.ru/ff0a6412
11 VYpoxk-koupepennus "[IpakTuyueckoe 1 1 bubnuorexa [JOK

HCIIOJIb30BaHUE TCIIOBLIX CBOMCTB BCIICCTB

https://m.edsoo.ru/ff0a65c0
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Y MaTepuasoB B LIEJIX SHeprocoepexeHus"”

5 KomnuectBo TemtoTel. Y nenpHas but6mmoreka [IOK
1 TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEII0BOro OajgaHca. bubmuorexa HOK
TemnooOMeH 1 TEMJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
14 o remONOnen M ov— Bumorera LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSIYCH BOIBI
PacueT xoaudecTBa TEIIOTHI, HEOOXOIMMOrO
15 JUJISl HAarpeBaHuA TeJla U BBIACISIEMOr0 UM
MIPH OXJIAXKICHUN
JlaGopatopHas pabota "Omnpenenenue bubmuoreka LIOK
16 yIAEIbHOM TEIUIOEMKOCTH BemecTa" https://m.edsoo.ru/ff0a6bb0
OHeprus TOIIMBa. Y IeJbHas TEIJIoTa bubnmnorexka LHOK
17 CropaHus https://m.edsoo.ru/ff0a7b5a
18 KHIiIIj;THaeJIIjIPII/Ie‘-II(;IC(I):Ier I;Ie[JeIBE;IﬂP:IbHaﬁ TEII0Ta bubmmorexa LIOK
' https://m.edsoo.ru/ff0a71d2
IIABJICHUS
JlabopaTtopHas pabota "OmnpeneneHue bubmuotexa [HOK
19 yIeJIbHOM TETUIOTHI IJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
[TapooGpazoBanue 1 KOHACHCAITHS. bubnuotexa [JOK
20 Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas Temiora
21 napooOpa3oBaHMs U KOHCHCAIIUU. but6mmoreka [IOK
3aBHCHMOCTb TEMIIEPATYPbl KUTICHUS OT https://m.edsoo.ru/ff0a786c¢
aTMOC(hEpHOTO JTaBJICHHS
Bnaxnocts Bo3ayxa. JJabopatopHas padbora
22 "Onpenenenue f)[’iIHOCHTeHBI:{Oﬁ Iljanaxcﬁocnzl bubinorexa HOK
N https://m.edsoo.ru/ff0a7628
BO3yXa
5 Pemenue 3aay Ha onpeieNieHue BIAXHOCTH
3 BO3IyXa
24 [TpuHIUIIEI pAaOOTHI TETUIOBHIX IBUTATEIICH.
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[TapoBas TypOuHa. /IBuraresib BHyTpEHHETO
CrOpaHus

o5 KIIJI reroBoro asurareis. TemiaoBbie 1 bubmnoreka IIOK
JIBUTATEIIN M 3aIIITa OKPYIKAFOMICH CPeJIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUsI U MPEBPAIICHUS SHEPTUU 1
B TEIUJIOBBIX Mpolieccax
IToaroroBka K KOHTPOJILHOM pa
27 ""l?eﬂmi)ogme SIBJ'ICOHI/ISI{).OI/ISMZHGPHI/?GO T 1 bubnmorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BellecTBa
Kontpoasnas padora no teme "TemnoBkie
28 SIBJIeIfI/IH. I/ISMGI:)HGHI/IC arperaTHeIx 1 buGnnorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHUM BeIeCcTBa
Pa3nen 2. DjekTpuyecKue U MAarHUTHbIE 37
SIBJICHHU S
29 Dnexktpusanus tei. [[Ba poaa 1
AJIEKTPUUYECKUX 3aPsI0B
30 VYpok-uccnenopanue "IneKTpU3aLus Tel 1
MHAYKIHMEH U PU COTPUKOCHOBEHUU"
31 B3aumonelicTBue 3apsKEHHBIX Tell. 3aKOH 1 bubnmnorexka HOK
Kynona https://m.edsoo.ru/ff0a87e4
OnekTpuyeckoe mojae. HanpskeHHOCTh
32 3JleI<TppI/1qec1<or0 I1oJIS. HpIEHLII/IH 1 Bubmaorexa IIOK
. https://m.edsoo.ru/ff0a8a0a
CYINEPIIO3UIUH JIEKTPUUECKUX TOJICH
33 Hocutenu snekTpuyueckux 3apsioB. 1
DnemeHTapHbId 3apsaa. CTpoeHue aTroma
34 [IpoBOIHUKYN W JTUAIEKTPUKU. 3aKOH 1 but6mmoreka [IOK
COXPaHEHHUS AIICKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha NpUMEHEHHUE CBOMCTB 1 but6mmoreka [IOK
AJIEKTPUUCCKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUI TOK, YCIOBUS €T0 Butmorexa LIOK
36 cymectBoBaHus. McTounuku 1

QJICKTPHUUYCCKOI'O TOKaA

https://m.edsoo.ru/ff0a95a4
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bub6nuorexa [IOK

37 JlelicTBUSA AIIEKTPUYECKOrO TOKA https://m.eds00.ru/ff0ag6h2
VYpoxk-uccnenosanue "JleiictBue

38 ANEKTPUYECKOTO OIS HA POBOJHUKU U 1
TUAJIEKTpUKN"
DIIEKTPUYECKHUM TOK B METaJUIAX, )KUJIKOCTSIX bubmunoreka IIOK

39 W razax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1merb 1 €€ COCTaBHbIC YaCTH

41 Cuna Toxka. JlabopaTtopHas pabora 05 bubnuorexa [JOK
"V3MepeHue u peryaupoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DIIEKTpUYECKOe HanpsiKeHne. BoabTMeTp.

42 JlaboparopHas pabota "U3mepenue u 0.5 BH6H_HOTeKa HOK
peryIHpoBaHue HampsKCHHs" https://m.edsoo.ru/ff0a9e14

43 ConpoTuBiieHUE TPOBOAHUKA. Y AETBHOE bubnuorexa [JOK
COTMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JIaGopatopHas paboTa "3aBUCUMOCTb

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJHHKA OT €TO JUTUHBI, TUTOIIA ! https://m.edsoo.ru/ff0aa738
MOIEPEYHOr0 CEYeHUsl U MaTepuana"

45 3aBHCHMOCTh CHIIBI TOKA OT HATIPSKEHUSI. bubnmnoreka [JOK
3akon Oma I yyacTKa nemnu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHast pabota "HccnenoBanue

16 3aBUCUMOCTHU CHJIBI TOKA, UIYLIETO Yepe3 1 bubnmnoreka [JOK
PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3ucrope”

47 [locnenoBarensHOE U apajlieaIbHOE
COEJIMHEHUS TIPOBOTHUKOB
JlaboparopHas padota "[IpoBepka mpaBuiia
CJI0’KEHHUS HAPSKEHUH MTPU bu6muoreka [JOK

48 1 .
MOCJICIOBATEIbHOM COCTUHCHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"

49 JlabopaTtopHas pabota "lIpoBepka npaBuia 1 bubnuotexa [JOK
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AJid CUJIBI TOKa IpH apaJuICJIbHOM
COEJIMHEHUU PE3UCTOPOB"

https://m.edsoo.ru/ff0aadle

50 Pemenue 3a1au Ha npumeHeHue 3akoHa Oma bubmmnorexka HOK
JUTS Pa3IMYHOTO COEUHEHHUS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTB 2JIEKTPUUECKOTO TOKA. but6mmoreka [IOK
3akon Jxoyns-Jlenia https://m.edsoo.ru/ff0ab124
JlaGopatopHas pabota "Onpenenenue bubnnoreka [IOK
52 " 1 .
paboThI ¥ MOIITHOCTH DJIEKTPHUYCCKOTO TOKA https://m.edsoo.ru/ff0ab3e0
DNeKTpUUECKHe 1ENU U MOTPEeOUTEeN
53 SHGKTIEHHGCKOP'I ;{epmn B 6FIZITy KopoTtkoe bubmmorexa LIOK
’ https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToarotoBka Kk KOHTPOJIBHOU PabOTeE MO TEMe
54 "DeKTpudecKue 3apsaabl. 3apsiKeHHBIC Tela bu6muoreka [IOK
1 UX B3auMojieicTBUS. [10CTOSTHHBIN https://m.edsoo.ru/ff0abd2c
BJIEKTPUYECKUM TOK"
KonTponbhas pabora o teme
"DneKkTpudecKkue 3apsapl. 3apsKCHHBIE TEna bubmuoreka [IOK
95 . . .
U UX B3auMoaencTBus. ITocTOSTHHBII https://m.edsoo.ru/ff0abea8
BJIEKTPUUECKUMA TOK"
56 [TocTosiHHBIE MATHUTHI, KX B3aUMOJICHCTBUE
57 VYpoxk-uccienosanue "M3yueHue momnei 1 bubnuotexa [JOK
MMOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe noJjie. MarHuTHOE 1oJie 3eMJId U
but6mmoreka [IOK
58 €ro 3Ha4eHHe I KU3HU Ha 3emiie. _
M . https://m.edsoo.ru/ff0acOba
ArHUTHOM T0JIe KaTyIIKH
59 n but6mmoreka [IOK
POMEKYTOHAMN ATTECTAIHS https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHHe YIEKTPOMArHUTOB B TEXHUKE.
60 H§60paTopHasf pa6(fTa "N3ydenne neicTBus 0.5 brbmmoTexa LIOK
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISl Ha TPOBOJAHUK C TOKOM
61 DIEeKTPOABUTATENH TOCTOSIHHOTO TOKA. bubnuorexa [JOK

Hcnonw3oBaHue 3JICKTpO,Z[BHI‘3.TCJ'I€IYB

https://m.edsoo.ru/ff0ac86c¢
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TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.
JlabopaTtopHas pabdota "KoHcTpynpoBanue u
u3ydeHue paboThl AJIeKTpoaBUraTess'”

Omnbitl @apazes. 3aKOH 3JEKTPOMArHUTHOM

62 naaykuuu. [pasuno Jlenna !
OnexrporeHepatop. CriocoObl MOTydeHUs
63 3JIEKTPUYECKOW SHEPTUU. DIICKTPOCTAHIINU 1
Ha BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUU
64 [ToarotoBka Kk KOHTPOJIBHOU PabOTe MO TeMe 1
"DIeKTpUYECKHE U MAaTHUTHBIC SIBJICHUA"
65 Konrponsnas pabota o teme 1 bubmmoreka [IOK
"DIeKTpUYECKHE U MATHUTHBIC SIBJICHHS" https://m.edsoo.ru/ff0acb14
Pa3nen 3.IloBTOpeHue 3
66 Pa6ora ¢ Tekcramu o Teme "TermmoBbie 1 but6mmoreka [IOK
ABNICHU" https://m.edsoo.ru/ff0acc5e
67 Pa6ora ¢ rexcramu o Teme "IlocTosSTHHBIN 1 but6mmoreka [IOK
AJIEKTPHUUECKUH TOK" https://m.edsoo.ru/ff0acdc6
68 Pa6ora S TeKcTaMu o TeMe "MarHuTHele 1
SIBIICHUS
OBILIEE KOJIMYECTBO YACOB I10 68 145

ITPOTPAMME
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9 KJIACC

Koan4yecTBo 4acoB

JIEeKTPOHHBIEC HU(POBBIE

Ne
wu |~ Hara | Temaypoxa Beero Konutpoabnbie IIpakTtuueckme 006pa3oBaTebHbIe
padoThI padoThI pecypchl
Pa3nen 1. Mexannueckue siBJIeHUsI 40
1 MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa
5 Cucrema orcueta. OTHOCUTEIHHOCTh 1 bu6mmoreka [IOK
MEXAHUYECKOI0 JBUKECHUS https://m.edsoo.ru/ff0ad474
3 Bxoanas konTpospHas padora 1 1 bubmuotexa [JOK
PaBHOMEpHOE NPSMOJIMHEIHOE IBHKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIUHENHOE
4 nBwxeHue. CpeaHsis 1 MTHOBEHHAs 1
CKOPOCTh
5 [IpssmonHENHOE paBHOYCKOPEHHOE 1 bu6nuoreka [IOK
JBIDKCHHE. Y CKOPCHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO IBKEHHS. ['paduk 1
CKOPOCTH
Jlaboparopnas pabota "Onpenenenue
7 YCKOpEHHUS Tea IPU paBHOYCKOPEHHOM 1 1 EEGH_I;/OTG? HOK/ffo db18
JIBUKEHHMH 10 HAKJIOHHOM TIOCKOCTH" Ps.//M.£ds00.IUTTA
8 CBobOoaHoe nagenue Tea. OnbITel ['anmies 1
PaBHOMEpHOE IBMXEHHUE 1O OKPYKHOCTH.
9 [Tepuon u yacrota oOpamenus. Jluneitnas 1 BH6H_HOTeKa HOK
H YITI0BAS CHOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOoCTpEMHUTENIBHOE YCKOPEHHE 1
. bubmmnoreka [IOK
11 IlepBbiit 3akoH HproTOHA. BEKTOp CHIIBI 1 https://m.eds0o.ru/ff0ae612
12 Bropoii 3akoH HbroToHA. 1 bubmmorexa [IOK



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

https://m.edsoo.ru/ff0ae72a

13 Tperuii 3akon Hetotona. Cynepno3unust bubmuotexa [IOK
CHII https://m.edsoo.ru/ff0ae982
14 Pemrenune 3a1a4 Ha IPUMEHEHUE 3aKOHOB bubmumorexa [IOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuna ynpyroctu. 3akon I'yka https://m.edscﬂ).ru/fanecaZ
16 Pemenne 3amay o reme «Cuita
YOPYTOCTH
17 JlabopaTopHas pabota «Onpenenenue bu6nuoreka [IOK
)KECTKOCTH TPYKHHBD) https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Cra Tpenms https://m.edsétl).ru/fanf738
19 Pemenue 3anay no teme «Cuma TpeHUs» Brbmmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtophast pabota "OmnpenencHue bubmuorexa [IOK
K03 UIMEeHTa TPEHHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mmo Teme "3aKoHBI bu6mmoreka [JOK
Hprorona. Cuna ynpyroctu. Cuina tpexus" https://m.edsoo.ru/ff0afb8e
WA TSOKECTH B 3aKOH BCEMHPHOT
22 SﬂrzieHH;CYCKo;aeH?/Ie c(1:326o§ngg bubnorexa LIOK
ITaICHHS https://m.edsoo.ru/ff0af044
Ypok-korpepenuus "JIBrkeHne Ten
23 BOKPYT IPaBUTAIIMOHHOTO LIEHTPa
(Conneunas cucrema). ["anaktuku"
24 Penrenue 3agau mo treMme "Cuia TSKECTH U bu6nmmorexa [IOK
3aKOH BCEMHUPHOT'O TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocmMu4eckas CKOPOCTb. bubmmorexa [IOK
HeBecoMocTs 1 ieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHAIBHON TOUKH.
26 AOCOIIOTHO TBépgoe tTeso. PaBHOBecue bubnorexa LIOK

TBEPIOTO TeNA € 3aKPEIUIEHHOW OCBIO

https://m.edsoo.ru/ff0afe36
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https://m.edsoo.ru/ff0aee28
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BpalICHUA

27 MowmeHT cuibl. LleHTp TsxecTH
28 Pemrenue 3amad mo treme "MOMEHT CHIIBI. bu6nuorexa [IOK
LlenTp TsDKECTH" https://m.edsoo.ru/ff0b02b4
g o s ool o BuSoresa 10K
B . fa ' https://m.eds00.ru/ff0b0408
3aMMOJIEIICTBHE TEI
30 VIS BuGmorexa LIOK
B N JBHA ' https://m.edsoo.ru/ffOb06ec
3aMMOJIEUCTBHE TEI
14 N .3
31 coxpancins wmyaca, Yipyroc n BuGnotexa LIOK
AR Y https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoJICHCTBUE
39 Pemenue 3amaq mo reme "3akoH bu6mmorexa [IOK
COXpaHEeHMs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHnuus "PeakTuBHOE
JIBUKEHHE B IPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanudeckasi paboTa ¥ MOIIIHOCTh https://m.eds00.ru/ffob0as4
35 PaGota cuiibl TSKECTH, CUIIBI YIIPYTOCTH U bubmmoreka [IOK
CHIIBI TPEHHSI https://m.edsoo.ru/ffOb0db8
JlabopartopHnast pabota «OnpeseneHue
36 pabOThI CHITBI TPEHUS TPU PABHOMEPHOM
JBHKEHHUH TeJa MO0 TOPU30HTAIBHOM
MTOBEPXHOCTH
37 Casi3b aHepruu U padoTsl. [loTeHmanpHas
SHEpPTrUs
38 Kunernueckas sneprus. Teopema o bubmmorexa [IOK
KHHETUYECKOW YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE
40 JlaGopartopnas pabota «M3yueHue 3akoHa bubmuorexa [JOK
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COXPAHCHUS DHCPIrUN»

https://m.edsoo.ru/ffO0b12fe

Pa3zgen 2. Mexannyeckue Koje0anusa u
BOJIHBI

15

41

KonebarenpHOE IBUKEHUE U €TO
XapaKTePUCTHKU

bubmuoreka [JOK
https://m.edso0.ru/ff0b1858

42

3aryxatonme Kojnebanus. BeiHy X 1eHHbIE
konebanus. Pesonanc

bubmuoreka [JOK
https://m.edsoo.ru/ff0b20f0

43

MarteMaTnuecKkuil U NPy KUHHBII
MasTHUKU

44

VYpok-uccrnenoBanue «3aBUCUMOCTb
nepuo/a Kojie0aHui OT )KECTKOCTH
MPYXUHBI U MAcChI TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpatienue sHEepruu Npu
MEXAaHUYECKUX KOIIEOaHUIX

46

Jlaboparopuas pabota «Onpenenenue
YJaCTOTHI M TIEPHO/Ia KoJIeOaHUi
NPY>KHHHOTO MasiTHUKA)

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

47

JlabopaTtophnast pabora «IIpoBepka
HE3aBUCHUMOCTH NEpro/a KoJeOaHuit
rpys3a, MOJBEIICHHOTO K HUTH, OT MacChl
rpy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbL. CBOKMCTBA
MEXaHUYEeCKUX BOJIH. [IpogosibHbIe 1
MIOIIEPEYHBIE BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepeHus "MexaHu4ecKue
BOJIHBI B TBEpAOM Teie. CelicMuueckue
BOJIHBI"

50

3ByK. PacnipocTpaHneHue u oTpakeHue
3ByKa

o1

VYpok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
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AKyCTUYECKHI1 pE30HAHC

Ypok-koHpepeHus "Y IbTpa3ByK U bubmuotexa [IOK
53 n 1 .
uH(]pa3BYK B IPUPOJEC U TEXHUKE https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
54 Telvile "3aKOHBI COX EHGHI/IH ’ 1 bubmorexa I[TOK
P ' " https://m.edsoo.ru/ff0b25f0
Mexanndyeckue KoeOaHus U BOJHBI
KonrposbHas padora o Teme "3aKoHsbl
55 coxpaHeHust. MexaHndeCcKue KojaeOaHus u 1
BOJIHBI"
Pazjen 3. DiieKTpoMarHuTHOE MoJjie U 6
3JIeKTPOMATHUTHBIE BOJIHBI
56 DIEeKTpOMarHuTHOE TOJI€. 1 bubnnorexa [JOK
DIEKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH 1
Ypoxk-kordepenuns "llkana
AIEKTPOMArHUTHBIX BOJH. Mcnonb3oBaHue bubnnorexa [JOK
58 , 1 :
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBa3u"
VYpok-uccnenoBanue "M3yuenne cBocTB
59 3J'IpeKTp0MaI‘§I/ITHBIX BOJ‘IHyC TTOMOIIIBIO 1 Eubmorexa LIOK
" https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
50 Pemenwe 3a1a4 Ha onpeieIeHUe YaCTOTHI 1
U JTTUHBI YJIEKTPOMArHUTHOM BOJTHBI
61 Cropoen cvera. Bononme caofiorsa ) BuGmorexa LIOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Pa3znen 4. CBeToBbIC SIBJICHUS 15
Uctounuku ceera. [IpssmonuHelinoe
62 pacnpoCTpaHEeHUe CBETa 3aTMeHus 1 Eubmorexa OK
’ https://m.edsoo.ru/ff0b3658
Connua u JIyHst
63 3aKOH OTpakKeHHS CBeTa. 3epKaja. 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0b23ca
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Pemienue 3a/la4 Ha MIPUMCHCHUC 3aKOHA
OTpaXCHUA CBECTaA

https://m.edsoo.ru/ff0b38c4

64 [IpenomiieHne cBeTa. 3aKOH MPETOMIICHHUS bubmmoreka [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHyTpeHHEE OTpakKeHHE CBETA. BuGorexa LOK
65 Hcnonk30BaHue MOHOTO BHYTPEHHETO )
OTpaX€HHUs B ONITUYECKUX CBETOBOJAX https://m.eds00.ru/ff0b3csc
Jlabopartopnas pabota "VccnenoBanue
66 3aBHCHMOCTH YTJIa IPEITOMIICHUS
CBETOBOI'O JIy4a OT YIJIa MajeHus Ha
rpanuiie "Bo3nyx-cTexsio""
Ypok-koupepennus "Mcnonp3zoBaHue
67 MOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTudeckas cujia JUH3bI ﬁgggzﬁzziiﬁiffomfz c
. bu6nmmoreka [IOK
69 [TocTpoenne n300paKeHMIA B JIMH3aX hitps://m.edsoo.ru/ffobddda
Jlaboparopnas pabota "Onpenenenue
70 (I)OKyEHOFE paC(I:)TOSIHI/ISI u ogTﬁquKoﬁ bubmorexa LIOK
. " https://m.edsoo.ru/ff0b4206
CHWJIBI COOMPpAIOIIEH JIMH3BI
71 Ypok-koHpepenus "OnTuaeckue bubnnorexa [JOK
JIMH30BbBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubmuoreka [JOK
72 ['na3 kak onTuyeckas cuctemMa. 3peHue https://m.eds00.ru/ffob4684
73 Ypok-koupepentus "JledekTsl 3peHusl.
Kak coxpanutsb 3penue"
PasnoxxeHue 6e5oro cBeTa B CIIEKTP. BuGmorexa LOK
74 Omneitel HetoToHa. CrioskeHue
https://m.edsoo.ru/ffOcOf4c
CHEKTpaJIbHBIX IIBETOB. J{ucnepcus cBera
75 Jlaboparopnas pabota "OmnbITHI 11O bubmmoreka [JOK

pas3IoKeHuIo 0eJI0ro cBeTa B CIIEKTP U

https://m.edsoo.ru/ff0c0e2a
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BOCHPHUATHUIO IBETA NPCAMCTOB IIPU UX
HaOJII0JICHUHN Yepe3 IBETOBbIC GUIBTPHI"

VYpoxk-npaktukym "BosiHOBBIE CBOIICTBA

76 CBeTa: AMCIIEepCusi, HHTEpPepeHLIns U 1
mudpakus'”
77 Omnsitel Pe3epdopna u mnanetapHas 1 bubmmoreka [JOK
MOJIeNb aToMa https://m.edsoo.ru/ff0c12a8
Pa3znen 5. KBantoBbie siBJIeHHS 17
78 [Toctrynater bopa. Monens aroma bopa 1
79 Hcnyckanue 1 NOTJIONIEHUE CBETa aTOMOM. 1 bubnuoreka [IOK
KBanTsl. JIuHeiyaThie CrIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukyM "HabnrogeHue ciekTpoB 1 bubmuotexa [IOK
UCITyCKaHuUs" https://m.edsoo.ru/ff0c1550
81 PanmoakTnBHOCTE U €€ BUIBI 1 Eubmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue aroMHoOrO0 siapa. Hykinonnas 1 bubnmoreka [JOK
MOJIEJb https://m.edsoo.ru/ffOc18ac
83 PanuoaktuBHbIEe IpeBpalieHus. M30Tomnbl 1 ﬁggg;ﬁi%igﬁi 0c1ald
84 Pemtenue 3agau mo treMe: "PagrnoakTUBHEIE 1 bu6mmoreka [JOK
npeBpameHus " https://m.edsoo.ru/ffOclb4a
85 [Mepuon mosypacmaia 1
. oo rongepemn Puowmme | BiGorea 10K
" ’ ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
87 SnepHblie peakunu. 3aKOHbI COXPaHEHUS 1 bubmuotexa [{OK
3apsIOBOTO U MacCOBOT'O YHCE https://m.edsoo.ru/ff0c1c58
88 DHeprus cBA3u aTOMHBIX sijiep. CBs3b 1 bubmmoreka [JOK
MacChl ¥ SHEPIHU https://m.edsoo.ru/ff0c1ld7a
89 Pewenue 3anau o teme "SnepHbie 1

peakuun"



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

PeaKLII/II/I CHUHTC3a U ACJICHUA ANCP.

bubmuoreka [JOK

90 Wctounuku sueprun CojIHIa 1 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpok-koudepentus "Anepuas
91 sHepreTHka. JIeicTBUS paAoaKTUBHBIX
U3JTy4YEHUH Ha XKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
92 TeMe "DIEKTPOMarHuTHOE TOJI€. bubnnorexa [JOK
DIeKTpOMarHUTHBIC BOJIHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
sIBJICHUS "
93 IIpomexyTouHas aTTecTanus
Pasnea 6. IloBropurtenbHo-
00001mar0mMii MOAYJIb
94 [ToBTOpenue, 0606mmenue. JJaboparopHsie bubmuotexa [IOK
paboTsI 1o Kypcy "B3zaumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 00061IcHNE. Pemenue
95 pacquI;Ibe u Ka‘IeCL:BeHHBIX 3az1ay 1no bubmorexa LIOK
TeMe "TeIIOBBIE MPONECcH” https://m.edsoo.ru/ff0c2572
[ToBTOpenwue, 0606meHue. Pemenue Bubmorexa [IOK
96 pacyeTHBIX M KaueCTBEHHBIX 3a7a4 0 httos://m.edsoo.ru/ffoc2a22
teme "KIIJI TennoBeIx gBUTraTenei" ps.Iim. :
IToBTOpenue, 0000menne. Pemenne
97 pac%lTeTIZ{LI:f u Ka‘{eCI”I[IBé{PII/IHBIX 3211;[:111? 1o Eubmorexa LIOK
" " https://m.edsoo.ru/ff0c2b30
teme "KIIJI a3mekTpoycTaHOBOK
08 IToBTOpenue, 06o61menHue. JlabopaTopHbie bubnuoreka [IOK
paboTsl o Kypey "CBeToBble sSBICHUS" https://m.edsoo.ru/ff0c2c52
I1 600 . Pa6
99 TG?(iZZE’I?E?TZI\fC F;ZII{(I(/)IEH 20)(:;2.1:6HI/I}I B bubnnorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTOpenue, o6o6menue. Pabora ¢ bubnnoreka [JOK
Tekctamu 1o teme "Koiebanus 1 BoaHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Pabora ¢ bubnnoreka [IOK

TeKkcTaMu 110 TeMe "CBETOBLIE SIBJIEHUS"

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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[ToBTropenue, o6o0menue. Pabora ¢
TekcTamu 1o Teme "KBaHTOBas U siepHas
¢uzuka"

OBIIEE KOJIMYECTBO YACOB IIOITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOHECCA OBA3ATEJIBHBIE
YUYEBHBIE MATEPHAJIbI IVISA YYEHUKA

» ®usmka, 7 kiace/ [epeimkua A.B., OOIEeCTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«31aTenbcTBO

«IK3aMeH»

» ®usnka, 8 kiace/ [Nepermkua A.B., O0IIeCTBO C OrpaHUYCHHON
0TBETCTBEHHOCTHIO «IPODA»; AkiimonepHoe obmiecTBo «M3maTenbeTBo
«IIpocerienue»

» Gusuka, 9 kimacc/ [eppimkun A.B., I'ytauk E.M., O01mmecTBo ¢ orpaHu4YeHHOM
OTBETCTBCHHOCTBHIO

«IPODAY»; AkunonepHoe oduiectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE
MATEPHAJIBI IJIAA YYUTEJIA
7 KIIACC

1.PaGoyas nporpamma.

2. [IporpamMmmbl ocHOBHOTO 00111eTO 00pa3zoBanus. Pusuka. 7 — 9 Ki1accel
(aBToper:A.B.Ilepprikun, H.B.®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usmke. 7 xkinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUHC BHIOPAHHBIM YUEOHHKOM:

4. Tlepprimkun A.B. @usuka. 7 knacc. YueOHUK 11 001eo0pa3oBaTeIbHBIX

yupexnaenuit . M.:[Ipoga.2011

5. Jlykammk B.1. COopHHUK BOnpocoB U 3a1a4 no ¢pusuke. 7-9 xir. — M.: [Ipocsemenmue,
2010. —192c.

8 KIIACC

1. PaGouas nporpamma. dusuka. 7 — 9xsaccel: yueOHO-METOAMYECKOTO TTOCOOUS

/coct. TuxonoBaE.H. —2-e u3a.,crepeotumn. —M.: [poda,2013. — 398,(2)

2. IlporpaMMbl OCHOBHOTO 00111eT0 00pazoBanus. @usnka. 7 — 9 Kiraccel
(aBToper:A.B.Ilepoikun, H.B.®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B



COOTBETCTBUHC BHIOPAHHBIM YYSOHHKOM:
4. Tleppimkun A.B. ®uzuka. 7 xnacc. Y4eOHUK 7151 0011e00pa3oBaTeIbHbIX
yupexaenuit . M.:[lpoda.2011

5. Jlykamuk B.1. COopHUK BOonpocoB U 3a1a4 no ¢pusuke. 7-9 xi1. — M.: [Ipocsemenue,
2010. —192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOYpOBHEBBIE CAMOCTOSTEIBHBIC U KOHTPOJIbHBIE Pa0OTHI.
—5-¢ uzmanue,-M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopubie paboThl. KoHTposibHbIE 3a0aHUs. —
Caparos:Jluneit,2014.

8. «KonTponsHO-u3MeputenpHbie Matepuainsl. Ousnka. 7 knace/Coct. H.U. 3opun. — 2-¢
u3g., nepepad. —-M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuebHo-metoandeckoe nocooue/ A.E. Mapon.- M.:

Hpoda, 2011.-123c.:

10.A.B. Ileporiukun ®uszuka-8xin 2017 M. JIpoda

11.H.B. ®wiononu Metoaudeckoe nocooue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamMocTOsITeIbHBIE 1 KOHTPOJIBHBIE pabOTHI-8 Kitacc
2017 M. [Ipodal3.B.B. Illaxmartora ,0.P. llledep Juaraoctuueckue paboTsl -8
knacc 2016 M. JIpoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuii Coopauk Borpocos u 3amgau 2015 M.
Apoda

9 KJIACC

1. PaGouas nporpamma. ®usuka. 7 — 9xiiaccel: yueOHO-METOAMYECKOTO TTOCOOUS

/coct. TuxonoBaE.H. —2-e uza.,crepeorumn. —M.: [Ipoda,2013. — 398,(2)

2. [TporpamMmmbl ocHOBHOTO 00111eTO 00pa3zoBanus. Pusnka. 7 — 9 Kiaccel
(aBTopbr:A.B.Ilepbikun, H.B.®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUHC BEIOPAHHBIM YYSOHHKOM:

4. lleppimikuH A.B. @usuka. 7 kinacc. YueOHUK 1151 00111e00pa30BaTeNIbHBIX

yupexaenuit . M.:[lpoda.2011

5. Jlykamuk B.1. C6opHHK BonpocoB U 3aj1a4 o ¢usuke. 7-9 k1. — M.: [Ipocsemenue,
2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOYpOBHEBBIE CAMOCTOSATEIBHBIE U KOHTPOJIbHBIE Pa0OTHI.
—5-¢ uzpanue,-M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®usuka. 7 kinacc. JlabopaTopubie paboTsl. KOHTpOIBHBIC 3a1aHUS. —



Caparos:Jluneit,2014.

8. «KoHTponbHO-u3MeputensHbie MaTepuanbl. ®usuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3g.,nepepad. —-M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuebHo-merogndeckoe nocooue/ A.E. MapoH.- M.:
Hpoda, 2011.-123c.:

KoHnTposibHbIe 1 camocTOsITeIbHBIE Pa00ThI 0 (pU3HKe. 9 KiIACC: K Y4eOHUKY

A.B. Ileppimikuna, E.M. I'ytauk «®usuka 9 xinace» / O.U. I'pomresa. — M.:

M3 paTensctBO «IK3amen», 2014,

Tectwl o ¢pusmke. 9 knacc: k yueonuky A.B. Ilepeimkuna, E.M.

I'yrauk «®usuka9 kiaace» / O.U. I'pomiea. — M.: M3natenbeTBO

«Dx3amen», 2010.

®dusuka. 9 kimacc. Tematnueckue TeCTOBBIE 3aaHMs 11 HOArOTOBKH K A, /
aBT.- cocT.: M.B.boitnenko, O.H. Mupomikuna. — fpocnasib: OO0 «Akagemus

pa3ButTHs», 2014,

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1

PECYPCBI CETU UHTEPHET 7 KJIACC

. bubnunoreka — Bcé o npeamery «®dusnka». — Pesxxum gocrtyma: http://www.proshkolu.ru
2. BuneoomnsiTel Ha ypokax. — Pexxum poctymna: http://fizika-class.narod.ru
3. Enunas xomnexnus nudpoBeIX 00pa3oBaTEIbHBIX PeCYpPCcoB. — Pesxxum

nocryma: http://school-collection.edu.ru

4. VInTepecHble MaTepHabl K ypokaM (pU3MKH [0 TeMaM; TECThI 10 TeMawM;
HarJIsAHbIe TOcOo0us KypokaM. — Pesxxum goctyma: http://class-fizika.narod.ru
5. Tudpossie oOpa3oBarenbHbIe pecypchl. — Pexxum goctymna: http://www.openclass.ru

6. DnexTpoHHBIE YUeOHUKH 1Mo pu3HKe. — Pesxum moctymna: http://www.fizika.ru

8 KIIACC

1. bubnuoreka — Bcé mo npeamety «®Dusmkay. — Pexxum noctymna: http://www.proshkolu.ru

2. BuneoomnsiTsl Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/

3. Enunas xosnekuust udpoBbIX 00pa30BaTeIbHBIX PECYpCoB. — Pexum

nocrtymna: http://school-collection.edu.ru

4. VlnTepecHble MaTepHabl K ypokaM (pHU3MKH M0 TeMaM; TECThI 10 TeMawM;
HarsIHBIE TOco0us KypokaM. — Pexxum moctyna: http://class-fizika.narod.ru

5. llugposie o6pazoBarenbHble pecypchl. — Pexxum noctyna: http://www.openclass.ru

6. DnekTpoHHbIe YueOHUKH 110 pusuke. — Pesxkum noctyna: http://www.fizika.ru

9 KJIACC

1. BuneoomsiThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

2. Enunas xomiekuus nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum

nocryna: http://school-collection.edu.ru

3. MHTepecHbIie MaTepualibl K ypokaMm (PU3UKH [0 TeMaM; TeCTHI [0 TeMaM;
HarJsHbIe TocoOus KypokaM. — Pexxum noctyma: http://class-fizika.narod.ru

4. [Tudporsie 0OpazoBaTeabHbIC pecypehl. — Peskum moctyma: http://www.openclass.ru
5. DnekTpoHHbIe yueOHUKH 10 pusuke. — Peskum noctyma: http://www.fizika.ru
6./Iucranmonnas nkoja Ne368 http://moodle.dist-368.ru/ Otkpeiteiii kiaace. CeTeBoe
obpazoBarenbHoecoobIecTBo. http://www.openclass.ru/node/109715

7. Enunas koyuiekuus udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbBIN IIEHTP HHYOPMAITMOHHO-00PA30BaATEIBLHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepuer ypoxk. http://interneturok.ru/ru/school/physics/
10. T'azera «1 cents0ps» Matepuainsl o ¢pusuke. http://archive.1september.ru/fiz

11. Aaumanuu pusnyeckux oobextoB. http://physics.nad.ru/
12. )KuBas dusuka: odOyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

®wusuka.ru. http://www.fizika.ru/


http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/

- Hudposas mabopaTopust mo XuMun (ydeHHIecKas )
- KommnekT mocy el u 060pynoBaHust Uil YYCHUUECKUX OTIBITOB

- OGopynoBaHMe AJIsl IEMOHCTPAIIUU OIIBITOB

- Habop OI'Q/EID

[IOKYMEHT MOZAMNWUCAH 3MEKTPOHHOW MOANUCHIO

MYHULUMNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE 20.08.24 04:36 (MSK)
YYPEXXAEHUE APTEMOBCKASl CPE[JHSIS1 OBLLLEOBPA3OBATEJIbHAS
LLIKOJIA N2 2, VikoHHWKoBa Mapusi JleoHnaoBHa, npekTop

CepTudukat 01484A34C1E296405FD634E8013DESCC




