Pabouasi nporpamMmma

yueOHOro mpegmera «Pusuka»

Juist oOyuarorumxcsi 7-9 Kaccos



[Iporpamma 1o ¢usnke Ha ypOBHE OCHOBHOrO 00IIero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE TOJIOXKEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABIECHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOi paboueid mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueOHOro npenamera «Dusnkay.

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOrO 0OIIEero oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJIO)KEHH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BATENbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxke ¢ yueToM (penepanbHO paboueid MporpaMMbl BOCHUTAHUS U
KOHIICTIIIUY TIPEenoiaBaHus yueOHoro npeamera «dusukay.

Conepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aIMI0 H3yUYeHUS
¢u3MKu Ha AEATEeIHLHOCTHOW OCHOBE. B mporpamme mo (u3ukKe y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpemMera B peanusanuu TtpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM OOy4EHHs, a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOT'O 00IIIEro 00pa3oBaHuUsl.

[Iporpamma 1o gu3rke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojaMm oOydeHus (10 Kjaccam), mpejjiaraeT MpUMEPHYIO MOCIeI0BaTEIbHOCTh
U3Y4YEHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJCpKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJaronnuXxcsl.

[Iporpamma mno ¢u3uke pa3paboTaHa C ILEJIbI0 OKa3aHUs METOJUYECKOU
MOMOIIM YYUTEIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEIMETY.

®dusurka SBIAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYYHBIX YUSOHBIX
PEeIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JieKaT B OCHOBE IIPOILIECCOB U
SIBJICHUW, W3y4YaeMbIX XHUMHEH, OuoJIoruel, acTpoHOMUEW U (HU3NUYECKOU
reorpaduell, BHOCHUT BKJIAJ B E€CTECTBEHHOHAyYHYI) KapTUHY MHUDa,
IPENIOCTaBIsIeT HamOoJiee SCHbIe O00pa3lbl MPUMEHEHHS HAYyYHOTO METOja
MO3HAHUSA, TO €CTh CIIOC00Aa MOTYUYEHHUs JOCTOBEPHBIX 3HAHUHN O MHUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MYECKOro OoOpa3oBaHUsA B CTPYKType OOIIero
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UHTEpEca K HayKe y 00yJaroluxcsl.

WN3yuenne ¢usuku Ha 06a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CJIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIUMU €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHWBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS,

e HHTEPIPETHPOBATH JAHHBIC M HCIOJIH30BAaTh HAyUYHBIE JIOKA3aTelIbCTBA

JUTSI TIOJTyY€HUS BBIBOJIOBY.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS

ompesieNeHbl B KOHIICTIIIMM TpEenoaaBaHust ydeOHoro mpenmera «Du3uka» B



oOpa3oBarenbHbIX oOpraHuzanusx Poccuiickorn @exepanuu, pearnu3yrOMUX
OCHOBHBIE 00111€00pa30BaTesIbHbIC TPOrPAMMBI.
enun uzydyenust PuU3nKu:

NpUOOpETeHNE HWHTEpEeca W CTPEMJICHUS OOYYalomUXCs K HAYYHOMY
U3YUYCHHUIO TPUPOJBI, Pa3BUTHE HMX HMHTCIUICKTyalIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIC MTO3HAHMS U PopMUpOBaHUE
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHupOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTara H3y4YeHUs
OCHOB CTPOCHHS MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEJACTABICHUN O PO (PUBHKU JJIST PA3BUTHUS JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  MpPEACTaBIEHUA O  BO3MOXHBIX  cepax  Oyamyumiei
po¢eCCHOHAIILHON JISITEIIbHOCTH, CBS3aHHON ¢ (DM3MKOM, MOJATOTOBKA K
JTajgbHEHIIeMy OOyUYEeHHIO B 3TOM HaMpaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
00111ero oOpazoBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a/1a4:

npuoOpeTeHNe 3HAHWA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX;

NpUOOpPETEHUE YMEHHI OIMUCHIBATh U OOBSICHATH (DU3UUECKUE SIBJICHUS C
UCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHH;

OCBOCHHE METOJIOB pEHICHUS TMPOCTEHIMX pacyeTHBIX 3adad ¢
UCIIOJIb30BaHUEM bu3nuecKux MOJICIICH, TBOPUYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHU HAOII01aTh TPUPOTHBIC SIBJICHUS M BBITIOJIHSATH OTIBITHI,
nabopaTtopHble  pabOTbl W AKCHEPUMEHTANbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPOpMaluend (HU3NIECKOTO COICp>KaHUS,
BKJIFOYasi MH(POPMAIIHIO O COBPEMEHHBIX JOCTIKCHUSX (U3HMKH, aHAIIN3 U
KPUTHYECKOE OIICHUBAaHUE MH(OPMAITIH;

3HAKOMCTBO €O chepamu MPoPECCUOHATBHON JIEATETLHOCTH, CBI3aHHBIMH
¢ ¢u3NKON, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMH Ha
JOCTHKEHUAX (QU3MUECKON HAYKH.

OO61iee 4Kciio YacoB, PEKOMEHAOBAHHBIX ISl U3yueHUs QU3UKU Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Hejen0), B 8 kinacce — 68
yacoB (2 uvaca B Hememo), B 9 kiacce — 102 yaca (3 yaca B Henelw).

[Ipeasaraemelii B mporpamMme 1o (U3MKe MepeyeHb JadopaTOpHBIX paboT U
OTIBITOB SIBJISIETCS PEKOMEHIATEIbHBIM, YIUTENb JEaeT BHIOOP MPU MPOBEICHUN
Ja00paTOPHBIX PabOT M OMBITOB C YYETOM HWHIUBHAYAJIbHBIX OCOOCHHOCTEH



O6yanOHIPIXC$I, CIINCKA JSKCIICPUMCHTAJIBHBIX BaI[aHHﬁ, npcajlaraCMbIX B paMKax
OCHOBHOT'O T'OCYAapCTBCHHOT'O 3K3aMCHa 110 (1)I/I3I/IKC.

COAEPKAHUE OBYUEHUA

7 KIIACC
@u3uKa 1 €€ poJib B IO3HAHUHU OKPYKAKILEro MUpa.

®usuka — Hayka O mpupoie. SBineHus npupoapl. Ousnueckue SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3Mmepenue @usnueckux BenuyuH. Puznyeckue
npubopsl. [TorpemHocTs u3mMepennii MexiyHapoiHasi cucTeMa eJuHuL.

Kak ¢usuka u [apyrue eCTECTBEHHbIE HAyKd M3y4aloT MPUPOIY.
EcTecTBeHHOHAy4HBI METOJ TO3HAHUS: HAONIOJEHHUE, IMOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBIXKEHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOmoaaemMoro siBieHus. Onucanue GU3NUecKuX SBJICHUM C MOMOIIbIO MoIeNen

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SIBJICHHSL.
2. ®usnyueckue MpuOOPHI U MPoLEaypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHne EHBI ASIEHUS KB H3MEPUTEIBHOTO MPUOOpa.

2. H3mepeHue pacCTOSHUM.

3. H3mepenne o0bEéMa KUIKOCTH U TBEPJOTO Tea.

4. Onpenenenue pa3MepoOB MabIX TEN.

5. M3mMepeHue Temmeparypbl MpPU MNOMOIIM KUAKOCTHOTO TEPMOMETpa H

JaTYUKA TEMIIEPATyPhI.
6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JAJTbHOCTh MOJIETA
apuka, MymeHHOTro rOpU30HTaIbLHO, TeM OOJibllle, YeM OOJIbIlIe BHICOTA
MyCKa.
IlepBoHayabHbIEC CBEJACHUA 0 CTPOCHUM BellecTBa.

CtpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbl, HMX pa3Mmepbl. OINbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenne yactuil BemecTBa. CBSA3b CKOPOCTH JBMXKEHHUSI YacTHUI[ C
Temneparypoil. bpoyHoBckoe nBrxkenue, auddysusa. BzaumoneiicTBue yactuil
BEILIECTBA: IPUTSHKEHNUE U OTTAIIKMBAHHUE.

ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPHABIX
(KpUCTAIITMYECKUX) Tesl. B3auMoCBsA3b MexAy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauuu.



1. HaGnrogenue 6pOyHOBCKOTO JABMKECHHUSI.

2. HaGmonenue nuddyzum.

3. HaGmionenue  siBjaeHUN,  OOBSACHSIONMIUXCA  MPUTSHDKEHUEM  WIH

OTTAJIKUBAaHUEM YaCTHUII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUI MOJICKYJISIPHOTO TPUTSIAKEHUS.

JIBukeHrEe U B3auMOeiiCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBWXKEHHHM. Pacuer myTtu u
BPEMEHHU JIBUKEHUSI.

SIBnenue wHepIuu. 3aKOH WHEpUMH. B3aumonaeiicTBue Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[ImoTHOCTE BemiecTBa. CB3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHUILIC
o0beMa BelecTBa.

Cuia kak xapakTepucTuka B3aumozehcTBus tei. Cuiia ynpyroctd M 3aKoH
['yka. 3MepeHue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJIEHHUE TATOTEHUS U CHIIA
TskecTd. Chlla TSHDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxeHue
CUJI, HAPABJIEHHBIX MO OJHOW IpsiMoM. PaBHonelcTBytomas cuil. Cuila TpeHUs.
TpeHue CKoJIbKeHUS U TpeHUE NOKosA. TpeHue B MpUpoje U TEXHUKE.

Jemoncmpayuu.

HaGnronenue MmexaHM4ecKoro ABMKSHUS Tea.
N3Mepenne ckopoCcTH NMPSAMOJIUHENHOTO ABUKEHHS.
Habnronenue siBieHUs] HHEPIUU.

CpaBHeHME Macc 110 B3aUMOJIEUCTBHIO TEN.
CrnoxxeHrie cuil, HalpaBJICHHBIX 10 OJHON MIPSIMOIA.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHUs (IIapuKa B XKUIKOCTH,
MOJEJIH JIEKTPUIECKOTO0 aBTOMOOWIISI M TaK Jajee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WM IIapuKa I10
HAKJIOHHOM IMJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPAOTO TeNa.

4. OmbITHI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTsDKeHHUs (aedopmanun)
MPY>KUHBI OT MPUI0KEHHOUN CHUIIBI.

1
2
3
4. HaOmroeHne n3MEHEHUs1 CKOPOCTH MPU B3aUMOJIEUCTBUH TEJ.
5
6.

5. OmnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKECHHS OT
BECa Tela U XapakTepa CONPUKACAOIIMNXCS IOBEPXHOCTEH.
JlaBJjieHre TBEPABIX TeJl, ;KUAKOCTEH U ra3os.



Hanenue. CriocoObl yMEHBIIICHUSI U YBETTUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEeHUS raza oT oObema, TemrepaTypsl. llepemaua naBneHus
TBEPJABIMU TEJIAMH, XKUIAKOCTAMU MU raszaMu. 3akoH Ilackansa. IIneBmaruueckue
MalIMHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOHMHBI. [ 'mapocraTmyeckuid
napajokc. Coobuaromuecs cocyibl. ['uapaBnnueckue MeXaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBl CyliecTBOBaHUS
BO3yIIHONH 00osiouku 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHoro
JaBJjeHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! ns U3MEpeHHst aTMOCPEPHOTO TaBICHUSI.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeJO. BpITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [Inapanue ten. BozayxomiaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATypPHhI.

[Iepenaua naBiieHUs )KUIAKOCTHIO U Ta30M.

Coobmaromuecst Cocyabl.

['mppasnuueckui npecc.

[IposiBnenue necTBust atMochepHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJKUBAKOUIEH CHJIBI OT 00BEMa NOTPYKEHHOM YacTu
T€JIa U IUIOTHOCTH XKUJIKOCTH.

PaBeHCTBO BBITAIKMBAOLIEN CUJIbI BECY BBITECHEHHOM JKUIKOCTH.

8. YCJOBHME IIaBaHUs TEI: IUIABAHUE WJIU MOTPYKEHHUE TEJ B 3aBUCUMOCTH
OT COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie padoomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTpyKEHHOM B
XKUJKOCTh YaCTH TEJA.

2. OmnpenenieHue  BBITAJIKUBAIOLIECH  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B )KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAUIKUBAOLIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B KUJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTHh BBITAJKUBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
ONpeIeNICHHE €€ TPy30M0AbEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAS IIOCKOCTh. IIpaBmiio
paBHOBecusi pbryara. [lpumeHeHue TmpaBuiia paBHOBECHs phluara K OJIOKY.
«3onoroe mpaBuio» MexaHuku. Kosdduiument mnonesnoro neicreus (manee —
KIIJl) npocthix MexaHu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

A A

~N



Mexannueckass dHeprus. KuHeTrnueckas W TNOTEHUHAbHAs HSHEPTHUS.
[IpeBpaiienre 0AHOrO BUAA MEXaHUUYECKOM SHEPIUU B APYroil. 3aKOH COXPaHEHUs
SHEPIruu B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenue pabOThl CUJIBI TPEHUSI TIPU PABHOMEPHOM JBHKEHUU TeJa

110 TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBanue yCcnoBUM paBHOBECHS pblUyara.
3. W3mepenue KII/] HakKIOHHOM IITIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUU.
8 KUIACC

TennoBble ABJICHUS.

OCHOBHBIE TTIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHUS
BemecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopenu TBEPAOTO, JKHUAKOTO M Ta3000pa3HOTO COCTOSHUI BEIECTBA.
Kpucramnuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUYECKOU TEOPUHU.
CmaumBaHMe U KallWJUISIPHBIE SBJICHUS. TEII0BOE pacINPEHNUE U CKATHE.

Temneparypa. CBs3p TeMmmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JIBHKEHHS
yactull. BHyTpenHsis sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH OSHEepruu:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Buner TeIIonepeaadu:
TEIIONPOBOHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuuectBo Temnotel. YenbHas TEIIOEMKOCTh BEIIECTBAa. TemIooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oananca. [lnmaBnenwe u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAsA TEIUIOTA IUIABJICHUS.
[TapooGpazoBanue u konaeHcanus. Mcnapenuwe. Kunenue. YnpenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHWUIIEHHS OT aTMoc(hepHOro
JABJICHMUS.

BrnaxxnocTe BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpuniunel padotel TeroBbix asurarenedt KIIJ[ temmoBoro nBurarens.
TernnoBple ABUTATENM U 3aIATA OKPYKAOIIEN CPEbI.

3aKOH COXpAaHEHMS U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1. HaGmronenue OpOyHOBCKOTO ABMKEHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmronenue sBieHUN cMauuBaHUs U KaWJUISIPHBIX SBICHUU.

4. HalmroneHue TEmIoBOro paciiupeHust Tell.



5. M3menenue naBieHus ra3za Mpu U3MEHEHHH OObEMa W HArpeBaHUU WIH
OXJIaXKJICHUH.

6. IIpaBuna uamepenus TeMnepaTypsl.

7. Buasl Temonepenayu.

8. OxJaXXJIeHHe MPU COBEPIICHUN PAOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HabnroneHnue KumneHus.

12. HabnrogeHne nocTossHCTBA TEMITEpATyphl P MIJIaBJICHUU.

13. Moaenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO IPUTSIKEHUSI.

2. OnpITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM MJIM caxapa.

3. OmpITHl IO HAONIOACHUIO TEIUIOBOTO PACHIUPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OmnpeneneHue AaBICHUS BO3AyXa B OaJIOHE IINPUIIA.

OnbITeI, AEMOHCTPUPYIOIIME 3aBUCMMOCTH JABJEHHS BO3AyXa OT €r0
00BbEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

6. [IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEHW OSHEpPruM Tela B pe3ysbTare
TEIUIoNepeaaul U padoThl BHEITHUX CHJI.

8. HMccrnemoBanue SBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUM XOJOJHOW U

ropstuer BOJIBL.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJOM  NpH

TEMI000MEHE C HArPEThIM METAIITMYECKUM LUITUHAPOM.

10. OnpeneneHne yaeapHON TEIIIOEMKOCTH BEIECTBA.

11. MccnenoBanue npouecca UCIapeHus..

12. OnpenenieHre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

13. OnpenenieHne yIeabHON TEIIOTHI MIABJIECHUS JIbA.

JJIeKTpUYeCKHEe U MATHUTHBIEC SIBJICHHS.

Onextpusanus Tena. JIBa poaa 3JIEKTpHUUYECKHX 3apsioB. B3aumopeiicTBue
3apspkeHHbIX  Ten. 3akoH KyioHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICMCTBUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsiIOB U PACCTOSIHUS MEXTY TEJIaMH).

OnekTpuueckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro nosist. I[lpuHnun
CYNEPIIO3ULINH dJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W  JUANEKTPUKU. 3aKOH  COXPAHEHUS
AJIEKTPUYECKOTO 3apsia.



ONEKTpUYECKUA TOK. YCIIOBHS CYILIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
Hcrounnkyn mocTOSTHHOrO ToKa. JIEMCTBUSL SJEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B )KMJIKOCTSX U Ta3ax.

Onektpuyeckad nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIpSIKEHUE.
ComnpoTuBiieHHE TMPOBOJIHUKA. Y AEIbHOE COMPOTHBJICHHE BemiecTBa. 3akoH Oma
s ydactka uenu. llocnenoBarenbHoe W mapaJUieIbHOE — COEAUHEHHE
IIPOBOJHUKOB.

Pabota M MOIHOCTH »3JEKTpHUUECKOro Toka. 3akoH Jxoyns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPEOUTENN 3JIEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[TocrosiHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe none. MarHuTHOE 1oje 3eMIIM U €ro 3Ha4eHue JJIs )KU3HU Ha 3eMile.
OnmeiT  Opcrena. MarautHoe moJe  JJIEKTpUYECKOoro Toka. [Ipumenenume
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
ONEeKTpOABUIaTENb IOCTOSSHHOTO TOKAa. VICHOJIB30BaHME 3IIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Oneitel @apanes. SBneHne 2neKTpOMarHuTHOW MHAyKUuU. [IpaBuio Jlenna.
DNeKTporeHeparop. CrocoObl  MONy4YeHUsT  DJIEKTPUYECKOM  SHEpIHH.
DNEKTPOCTAaHIIMHN Ha BO30OHOBIISIEMBIX HICTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3aLUS TElL.
JIBa poaa 3JIEKTPUYECKUX 3apsI0OB U B3AUMOJACHCTBHE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOMA.
OnekTpocTaTuyecKas UHAYKIUS.
3aKOH COXpaHEHUS INEKTPUUECKUX 3aPSAI0B.
[IpoOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHnKM TOCTOSSHHOTO TOKA.
JIeCTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. I'a30BbIl paszpsn.
. I3MepeHne cuitbl TOKa aMIepMETPOM.
. I3MepeHne 371eKTpUIEeCKOro HaPsKEHUS BOJIBTMETPOM.
. Peoctar u mara3zuH cOnpoTUBIICHUI.
. B3aumoneicTBre NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3JIE€IEHHUs MOJIOCOB MAarHUTA.
. MoaenupoBaHrue MAarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarautHoOE 1noje Toka. DJIEKTPOMarHur.
. JleiicTBHE MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEIb IOCTOSIHHOI'O TOKA.
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22.
23.
24,

25.

HccnenoBanue sBIEHUS 2JIEKTPOMArHUTHON UHAYKIIUH.

Onbitel Dapapes.

3aBUCUMOCTh HAMNpaBJICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpITel MO  HAOMIONCHUIO DJICKTPU3AIMK  Tel MHAYKIUMEeH W TpHu
COIPUKOCHOBEHUMU.

HUccnegoBanne neMCTBUS DIEKTPUYECKOTO TOJSI HA MOPOBOAHUKU U
JADIICKTPUKHU.

COopka u npoBepka pabOoThI IEKTPUUECKON IEMH MOCTOSHHOIO TOKA.
N3MepeHue u peryampoBaHue CUJIbI TOKA.

N3mepenune u peryampoBaHue HAMPSIKECHUS.

HccnenoBanne 3aBUCUMOCTH CHIBI TOKA, UAYIIETO 4Y€pe3 PE3UCTOpP, OT
COITPOTHUBIIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnebIThI, JNEMOHCTPUPYIOLINE 3aBUCHMOCTb AIEKTPUYECKOTO
COINPOTHUBIICHUA MPOBOAHUKA OT €ro JJIMHBI, IUIOMIAAN TONEPEUYHOrO
CEUYCHUS U MaTepuaa.

[IpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUW IIPU  IOCIEI0BATEIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CUJBI TOKAa MPU MAPAIUICIBHOM COCIMHEHHH
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UYIIETO YEPES PESUCTOP.
OnpeneneHre MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WJYLIETO YEPE3 JIaMIIOYKY, OT
HaIIpsDKEHMS HA HEW.

Onpenenenue KIIJI narpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOJIEUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00bEeIMHEHUU U pa3/IeJICHUH.

HccnenoBanue nercTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHIIBI  B3aUMOJIECHCTBHS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HalpaBJ€HUsS TOKa B
KaTyIIIKe.

N3yuyeHnne neiicTBus MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.
KoncTtpyupoBanue u uzydeHue padoThl 3J1€KTPOJBUTATETIS.

N3zmepenue KIIJI anmexkTpoaBUrareibHOM yCTaHOBKH.

OnbeITl MO0 HCCIENOBAHUIO SIBJICHHUS DSJEKTPOMArHUTHOW WHIYKLIHH:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHHS W HAMNpPaBICHUS WHIYKIIMOHHOIO
TOKa.



9 KUIIACC

Mexanuyeckue siBJICHHUS.

Mexannueckoe JaBWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAaHMYECKOIO IBWKEHHS. PaBHOMEpHOE NpPSMOIMHEHHOE
nBrxeHue. HepaBHOMeEpHOE NpsiMONMHENHOE IBHKEHUE. CpenHssi 1 MITHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUH.

VYckopenne. PaBHOyckopeHHOe mpsiMoinHeNHOe naBuxkeHue. CBoOogHOE
nageHue. OnbiThl ["anumes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTU. [lepmon u vactora oOpaieHus.
JluHerHas v yrioBasi CKOpoCcTHU. LIeHTpoCcTpeMUTENIbHOE YCKOPEHUE.

[Iepssii 3ax0H Herotona. Bropoii 3akon Herotona. Tpetuit 3akoH HproToHa.
[IpuHIMTI Cynepno3ulUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUSI CKOJIbKEHHUS, CUla
TPEHUS MOKOS, IPYTUe BUJIBI TPCHUSI.

Cuna TsSKECTHU M 3aKOH BCEMHPHOTO TATOTEHHUSA. YCKOpPEHHUE CBOOOJHOTO
nageHus. JlBmwxkenue rutaner Bokpyr Comnnpa. IlepBas kocMuueckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPIOIO TEJa C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec tenma. M3menenne nmnyisbea. MnynbCe cwiibl. 3aKOH COXpPaHEHMS
uMITyJbca. PeakTuBHOE ABUKEHUE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa CMi TSKECTH, YNPYTrOCTH,
TpeHus. CBsA3b dHEpruu U paboThl. [loTeHIManbHasE YHEPrusl Tela, MOJHATOTO HaJl
MIOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPTrUs CxKaTOM NpyKkuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHWYECKOU
SHEPTUH.

Jemoncmpayuu.

1. HaGnrogeHune MexaHMuYeCKOro JBUXKEHHUS Teja OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHeHHE MyTEHd M TPACKTOPUW JABWXKEHHS OJHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3MepeHne ckopoCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBUXKEHUSI.

HccnenoBanne Npu3HaKOB PAaBHOYCKOPEHHOIO JIBUKEHUS.

HaGnronenue ABMKEHUS Tea M0 OKPYKHOCTH.

Habnonenne MexaHn4eckux sIBICHUHN, MPOUCXOIALINX B CUCTEME OTCUETa

«Tenexka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUHU

OTHOCUTEJILHO KaOMHETa (PUBHKHU.

7. 3aBUCMMOCTb YCKOPEHHs TeJla OT MacChl TeJla U JEHUCTBYIOLIEH HA HETO
CHJIBI.

8. HaOmronmenue paBeHCTBA CUJT TIPU B3aUMOJICHCTBUU TE.
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9. H3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHUH.

10. [lepenaua nMnysnbca npyu B3aUMOJICUCTBUU TET.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOIECHCTBUU TEll.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYNIPYTOM B3aUMOJICHCTBUHU.

13. CoxpaHeHHe UMIyJIbca PU aOCOTIOTHO YIIPYTrOM B3arMOICHCTBHH.

14. HaGnrogeHne peakTUBHOTO ABUKECHUSI.

15. CoxpaHeHHE MEXaHWYECKOW SHEPTUU MPU CBOOOTHOM TaJICHUH.

16. CoxpaHEHUE MEXAHNYECKON SHEPTUM NIPU JBUKEHHUU TEJA MOJT IEUCTBUEM
PY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1. KoHcTpynpoBanue TpakTa Mg pa3roHa U JAIBHEHIIETO0 PaBHOMEPHOIO
JBIDKCHUS IIapUKA WA TEJICKKH.

2. OmnpenenieHUEe CpelHEM CKOPOCTU CKOJBXKEHUSI OpyCKa WU JIBUKEHUS
IapyKa 1o HaKJIOHHOM IIOCKOCTH.

3. OmnpenesieHUE YCKOPEHHUs Tejla NPU PAaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOW TIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH TyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

5. [IpoBepka THUIOTE3BI: €CIM TIPH PABHOYCKOPEHHOM JBHXEHUU 0€3
HAYaJbHOM CKOPOCTU IYyTHU OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBHI.

6. HMccienoBaHue 3aBUCUMOCTH CWIblI TPEHHS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

7. Omnpenenennie k03P PUIMEHTA TPEHHS CKOJIbKECHHUS.

8. OmnpeneneHue KECTKOCTH MPYKUHBI.

9. Omnpenenenue pabOTHI CUJIbI TPEHHUS MPU PAaBHOMEPHOM JIBHXKCHUU Teja
10 TOPU30HTAIIBHOM MTOBEPXHOCTH.

10. Onpenenenrie padOThl CWIBl YNPYroCTH TMpPU MOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

11. M3yueHue 3akoHa COXPAHEHUS IHEPTUU.

Mexann4yeckue Ko0J1e0aHUs M BOJIHBI.

KonebarenbHoe npuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO/I,
4acToTa, aMIUIMTyAa. MaTteMaTu4ecKui U NMpyXKUHHbIA MasTHUKU. [IpeBpamenue
SHEPTUU MPH KOJIeOATETHHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHsle — kojeOanus.  Pe3onanc.
Mexannueckne BOJHBI. (CBONCTBA MEXAaHWYECKUMX BOJH. [IpomonbHbie U
nonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnuecKkre BOJHBI B TBEPJIOM TEJIE€, CEHCMUUECKUE BOJHBI.

3Byk. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxeHue 3Byka. MHdpaszByk u
YIBTPa3BYK.

Jemoncmpayuu.
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HaGmtonenue koneOaHuil Ten mojJ AEMCTBHEM CHIIbI TSDKECTU U CHJIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

Habmroienue BeIHYKIEHHBIX KOJI€OaHUI 1 pe30HAHCA.

PacnpocTpaneHne npooabHBIX ¥ ONEPEYHBIX BOJIH (Ha MOJAEIIN).
HabitoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTBHI.

AKYCTUYECKHI pE30OHAHC.

Jlabopamopnuie pabomul u onvimol.

1.

7.

Onpenenenve 4YacToThl M MepHOJa KoJeOaHUM MaTeMaTU4eCKOTo
MasTHUKA.

OmnpeneneHre 4acTOThI M Miepruojia KoJieOaHu| MPY>KUHHOTO MasgTHHUKA.
HccnenoBanne 3aBUCUMOCTH Teproia KOJIeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHbI HUTH.

NccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOJIeOAaHUH MPY>KHHHOTO MasTHAKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TEpHoJia KoieOaHuil rpysa, MOABEIIEHHOTO K
HUTHU, OT MAcChl Tpy3a.

OmeITE, JIEMOHCTPHUPYIONIUE  3aBUCHMOCTh  TEpUOaa  KOJIeOaHUU
NPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

JJIEKTPOMATHUTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHuTHBIX BOJH. llIkana »nekTpoMarHuWTHBIX BOJH. Mcnons3oBanue
JIEKTPOMArHUTHBIX BOJIH JUI COTOBOM CBSI3H.

OnekTpomMarauTHas npupozga csera. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA

CB€TaA.

Jemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomnHOBBIE CBOWICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1.

W3ydyeHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO
TenedoHa.

CBeToBbIC ABJICHUA.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  IIpsMosmHelHoe
pacnpoctpanenue cBera. 3armenust Connua u JIynel. Otpaxenue csera. [lnockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesnomieHus cBeta. [loaHoe BHYTpeHHEe
OTpakeHHe cBeTa. VICrmonap30BaHME IIOJHOIO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOAAX.



Jlunza. Xonm myweit B numH3e. OnrTuyeckas cucrema (oToarnmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. bInM3opykocTh U
JATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Onbitel Hbrlotona. CroxxeHue
CIIEKTpaJIbHBIX LIBETOB. /(ucnepcust ceera.

Hemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonydenue n3o0pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKalax.
[Ipenomiienue cpera.

Onruueckuii CBETOBO.

Xop nyueil B coOuparoniei JInH3e.

XO0J Iy4yelr B pacCEenBaIOIIEH JIMH3E.

[Torydenue n300paxeHuii ¢ TOMOIIBIO JIUH3.

[Tpunnun aeiictBus hoToanmnapara, MUKpPOCKOIIA U TEJIECKOTA.
10. Mojens rinasa.

11. Pa3noxeHnue 6e1oro cBera B CIEKTP.
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12. [lomyuenue Oexoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie pabomul u onvimol.

1. HMccnenoBaHue 3aBUCUMOCTH yTIila OTPAa)KE€HHs CBETOBOTO Jyda OT YIVIA

NaJCHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH yIUIA NPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJa
IIaJICHUs Ha TPAHUILIE «BO3LYX—CTEKIION.

4. TlomydyeHue n300paxxeHU ¢ MOMOLIBI0 COOMPAIOIIEH JTUH3BI.
Omnpenenenre HOKYCHOTO pacCTOSHMSI M ONTUYECKOM CUIIbI coOMparolen
JIVH3BI.

6. OMBITHI 110 Pa3JIOKEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITBI IO BOCTIPUSITHIO LIBETA NMPEAMETOB INPU UX HAOIIOACHUM 4Yepe3
[[BETOBbIE (DUIIBTPHI.

KBanToBbIe siBJIeHMS .

OmnswiTel Peszepdopaa u mmanerapHas mojaenb aroma. Mojgenb aroma bopa.
Hcniyckanue u ormiomnieHue ceera aroMom. KBaHThl. JInHeHdaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anb(a, Oeta- U ramma-usnydeHus. CTpoeHue aToMHOTO
aapa. Hykinonnas wMozens aromHoro sngpa. HMszoronsl. PagnoakTuBHBIE
npespamenus. [lepron monypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOIO M MACCOBOI'O YHCEIL.
OHeprus CBs3M aTOMHBIX snep. CBs3p Macchl M dHepruu. Peakuuum cuHTe3a u
nenenus saep. Mcrounnku 3ueprun ConHna v 3BE3 1.

SnepHas sHepretuka. JleMCTBUS pPagUMOAKTUBHBIX M3JIyYCHUW Ha >KUBBIC
OpPTaHU3MBI.



Hemoncmpayuu.

1. CHeKTpbl U3IIYyYEHHUS U TOTJIOIICHUSI.

2. CrHexTpsl pa3JIMuHbIX Ta30B.

3. Cnekrtp BoaopoJa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3ITYUYEHUH.

6. Peructpanus uznydeHusi IpUPOIHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaOmroneHue CIUIONIHBIX U TMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE SHEPIHMM YaCTHULBI 10 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue paanoakTUuBHOTO GoHa.

IHoBTOPHTEILHO-00001AXOIMIA MOAYIb.

[ToBTOpHUTENHEHO-0000MIAIOIINI MOy b MPEAHA3HAYEH IS CHCTeMaTH3allun
U 0000IIeHHs  TPEIMETHOrO  COACpKaHWA H  OMNbITa  JICSITEIBHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (Qu3uke s oOydaromuxcs,
BBIOPABIIIAX ATOT YUEOHBIN MPEIMET.

[Ipy M3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESITeTLHOCTH, HA OCHOBE KOTOPBIX 00ECIeUrUBAETCS JOCTHXKEHUE MPEAMETHBIX U
METaNnpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB MCCIICIOBAHUS
SBJICHUM TIPUPOIBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3NUECKHE
SIBJICHUS, TPUMEHSS TOJyYEHHbIE 3HaHMs, pelaTh 3aJa4yd, B TOM YHCIE
KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHUMIIHATIBHO JESITEIIbHOCTHBIN XapaKTep JAHHOTO pas3jielia peaau3yeTrcs
32 Cu€T TOro, 4YTo OOydYaroUIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
npeasiaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBSICHITH
dbu3uYecKue SBJICHUS B OKPY’KArOIEH MPUPOJIC U MOBCEIHEBHOM KU3HU;

UCII0JIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SIBICHUN, B TOM
Yyucye AJisl IPOBEPKU TUIOTE3 U MOTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

O0OBSACHATH HAyYHBIE OCHOBBI HAan0OJIee BAKHBIX JIOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAPUMEDP, NTPAKTUYECKOTO UCHOJb30BAHUS PA3JIUYHBIX UCTOYHUKOB
SHEPruu Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIuu.

Kaxngas w3 Tem JaHHOTO MOJYJS BKIIOYAET SKCIEPUMEHTAIBHOE
uccienoBanne 0000mIaroNero xapakrepa. Moayib 3aBeplIacTcsi MPOBEICHUEM
JMArHOCTUYECKOM U OLIEHOYHOM paboThI 32 KypC OCHOBHOT'O 00IIEr0o 00pa30BaHUsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUAA

N3ydenne ¢u3uKU HA YpOBHE OCHOBHOTO 001Iero oOpa3oBaHHs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yiabTaTOB.

B pesynbTare uzydyeHus Gu3MKu Ha YpPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOyyarorerocss OyayT copMUpOBaHBI CICIYIONTNE JTUIHOCTHBIE PE3yJIbTATHl B
JaCTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3HYEeCcKOi HayKH;

- LIEGHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CYK/I€HUH OOIIECTBEHHO 3HAUMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHWE BAXXHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMSI:

- BOCHPHSITHE ICTETHUECKUX KAaYeCTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MIO3HAHMSA:

- OCO3HAHHME UEHHOCTH (HU3MYECKOM HAyKM KaK MOIIHOTO HHCTPYMEHTa
[I03HAHWSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLIEH
KYJIbTYPHI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpEca K HCCIeI0BaTEIbCKON
JEATENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIbLHOIO
0J1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH 0Oe30macHoro ooOpas3a JKHW3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaKHOCTU TpaBUi 0O€30IacHOro TIOBEJIEHHUS Ha
TpaHCIOpPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pYy/IOBaHHUEM B
JIOMAIIIHUX yCIIOBUSIX;

- c(OpMHUpPOBAHHOCTh HaBBIKA peQEKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeaoBeKa;

6) TPy10BOI0 BOCIIUTAHMS:

- aKTUMBHOE y4yacTH€ B pEUICHUU MPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3alUu, TOpojJa, Kpas) TEXHOJOTUYECKON U
COLIMATbHON HANpPaBIEHHOCTH, TPEOYIOIMX B TOM YHCIe U (PU3HMUECKHX
3HAHM;



e - MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO MPOohecCuid, CBI3aHHBIX ¢ (PU3UKOMH;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMS:

e - OpHEHTalMs Ha MPUMEHEHHE (HU3MYECKUX 3HAHUM MJIS pelleHUs] 3ajad B
00JaCTH OKPY’XKAIONIEH Cpenbl, IUIAHUPOBAHMSI TOCTYIIKOB W OIEHKH WX
BO3MOYKHBIX ITOCJIEICTBUN JIJI1 OKPYKAIOIIEN CPEBI;

e - OCO3HAaHME TJIOOAIBHOIO XapaKTepa HKOJIOTHYECKUX MpOOJIeM M IMyTeH HX

peneHus;

e 8) amanTranuM K M3MEHAKOIIMMCH YCJIOBMAM COLHAJIBHOM M NPUPOIHOM
cpeasl:

e - NOTPEOHOCTh BO B3aUMOJEHCTBUU MpPHU BBHINOJIHEHUHU MCCIACAOBAHUN U
IPOEKTOB (HU3MUECKON HAIpPABIEHHOCTH, OTKPHITOCTh ONBITY U 3HAaHUSAM
JpYTHX;

e - TIIOBBIUICHWE YyPOBHSA CBOEH KOMIIETEHTHOCTH 4YE€PE3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e - NOTPeOHOCTH B POPMHUPOBAHUU HOBBIX 3HAHU, B TOM YHCIIe (OPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHHE NEe(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEN B 00JIaCTH
bu3uKy;

e - TUIAHUPOBAHHME CBOETO pPA3BUTHUSA B TNPUOOPETEHUM HOBBIX (PU3MUECKHUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIIATH B3aMMOCBSI3U IPUPOJIBI, OOIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (U3HUCCKUX 3HAHUH;

e - OIIGHKAa CBOMX JCHUCTBUU C Yy4YETOM BIHMSHHUS Ha OKPYXAIOUIyI Cpeny,
BO3MOYHBIX TJIOOQIBHBIX TOCTEACTBUH.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

B pesyneraTe OCBOCHHMS TpOrpaMMmbl IO (U3MKE HAa YPOBHE OCHOBHOTO
o01iero oopa3zoBanus y oOyyaroierocsi 0yayT copMrpoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIHLHBIC YHUBEPCAIbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpCAJIbHBICE  Y4eOHBbIE  JCHCTBUS,  PETyJSATUBHbBIC
yYHHUBEpCaJIbHbIC yUeOHbBIC TCHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jloruyeckue aeiicTBUS:
e BBUBIATH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BIEHUN);
e YCTaHABIMBAaTh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALNN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,;



BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUHS B paCCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBJICHUSM;
BBISIBJISITh IIPUYMUHHO-CJIEICTBEHHBIE CBS3M TMPU H3YUYEHHH (PU3NYECKUX
SIBJICHUM M MPOILIECCOB, JI€JaTh BBIBOJABI C UCIOJb30BAHUEM JETYKTHBHBIX
Y WHIYKTHUBHBIX YMO3AKIJIIOUECHH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBA3AX
(u3NYECKUX BEITUUNH;

CaMOCTOSITEJIbHO BBIOMpaTh crnoco0 pelleHus ydeOHOl (usnyeckomn
3a/layu (CpaBHEHUE HECKOJIbKMX BAPUAHTOB pELIEHUs, BHIOOp Hambojee
HNOJXOJSIIEr0 ¢ Y4ETOM CaAMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarTeLCKHe 1eMCTBUA:

HCIIOJI30BATh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEHLHO COCTABIIEHHOMY IIJIaHY OTBIT, HECIOKHbBIN
(U3HYECKUI 3KCIIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHUE (PU3UUYECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTb HH(OPMAILIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
IPOBEIEHHOIO HAOIIOAEHUS, OIIbITa, HCCIIEOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEATNOI0KEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHSTh Pa3TUYHBIC METOJbI, HHCTPYMEHTHI U 3aIPOCHI TIPH TIOUCKE U
otbope mHGOPMAIMK WIM JAHHBIX C YYETOM MPEIJIOKEHHON ydeOHOMU
busnyeckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpMAIHIO
Pa3TUYHBIX BUIOB B (OPM MIPEICTABIICHHUS,

CaMOCTOSTENIbHO  BBIOMpATh ONTUMANIbHYIO (opMy MpeACcTaBICHUS
uHPOpMAIMU W WIIIOCTPUPOBATh pellacMble 3aJa4d  HECJIOXHBIMU
cXeMaMHu, TuarpaMmMaMu, HHOH rpaduKkoi U UX KOMOMHAIIMSMHU.

KoMMyHUKaTHBHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

B X0JI¢ OOCYXICHHsI y4eOHOro Marepuania, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYXAaeMOM TEMBI U
BBICKA3bIBAaTh HJICH, HAICJICHHBIC HA PEIICHHE 3aJadd U TOAJCpKaHHe
Onaro>keaaTeIbHOCTH OOIICHUS;

COTIOCTABNISATh CBOM CYXKIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Jranora, oOOHapyXUBaTh pa3IM4KMe U CXOACTBO MO3UIIHI;

BbIpaXaTh CBOIO TOUKY 3pEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIMYHO MPECTABIATH PE3YJIbTAThl BHIIOJIHEHHOTO (PH3UUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);



NOHMMaTh ¥  HCHOJNb30BaThb  INPEUMYILIECTBA  KOMAHIHOM U
MHIMBUAYaNbHOM pabOThl MpH peHIeHUH KOHKPETHOW (usnueckoit
po0IeMBbI;

NPUHAMATH 1IETTU COBMECTHOW NIEATEIbHOCTH, OPTaHU30BBIBATH JEHUCTBUS
no e€ J[OCTIKEHHUIO: paclpedensiTh poyH, OOCYXIaTh MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JTIO/ICH;
BBITIOJTHATH CBOIO 4acTh PabOTHI, TOCTHTAsi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAMpaBICHUIO M KOOPAWHUPYS CBOM JCHCTBHS C APYTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSTENILHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSL.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiicCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTyallUaX, TPeOyOIIMNX
JUTSE petieHust GU3NIECKUX 3HAHUM;

OpUEHTHUPOBAThCA B  PA3IUYHBIX MOJAXO0JAX TMPUHATHUS  pElICHUMN
(MHAMBUIyATIbHOE, MPUHATHE PEIICHUS B TPYIIe, NPUHATHE pEIICHUN
rpyImIoi);

CaMOCTOSITEIIbHO COCTABJISATh aJITOPUTM PEIICHUS (GU3UIESCKOMN 3a/1auu WU
IIaHa UCCIEOBaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMeHTUPOBATh IIpeijiaraeMble BAPUAHTHI pELICHUH;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, 3MOHI/IOH3JILHLII7[ HHTEJIJICKT:

JIaBaTh aJICKBaTHYIO OLEHKY CUTYAaIllMU U IIPeJiarath IJlaH €€ U3MECHECHUS;
OOBSACHATh TPUYUHBI  JOCTIDKEHHS  (HEAOCTHIKEHHUs) pe3yJIbTaToB
NEeATEeIbHOCTH, JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh (B TOM YHCIE B XOJ BBIOJIHEHUS
(Gu3NYEeCKOr0 WCCICAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENTCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEW;

OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JIPYroro 4ejioBeKa B XOJI€ CIopa WU JIUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTroro;
PU3HABATh CBOE MPaBO Ha OMMOKY MPU pelieHUuU (PU3NYECKUX 3a/1ay WU
B YTBEPIKJEHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBo JPYroro.

IHPEAMETHBIE PE3YJ/IBTATDBI



K xoniy oOydenus B 7 Kjiacce rnpeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS: (PU3WYECKHME W  XUMHYCCKHE  SIBJICHMS,
HAOJIFOICHNE, DKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAWMHHIIBI (DU3UICCKUX
BEJTMYMH, aTOM, MOJICKYJIa, arperaTHble COCTOSHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (pPaBHOMEPHOE,
HEPaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAaCKTOpHUs, PaBHOACHCTBYOIIAA
cuna, gaedopmanus  (ympyras,  IUlaCTHYECKas),  HEBECOMOCTb,
COOOMIAIONINECS COCY B,

paznuyath siBneHus (Auddy3us, TEII0BOE NBIKCHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPABHOMEPHOE  JBWIKEHUE, HHEpLUs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBHIO
BpalieHus, Tepenada AaBICHUS TBEPABIMUA TeEJIaMH, >KUAKOCTSIMHU U
razam, arMochepHOe JaBlieHHWe, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKON HHEPruu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX TaHHOE (PU3HUECKOE SIBIICHHUE;
pacmo3HaBaTh TPOSIBIICHHE HW3YYEHHBIX (U3WYECKUX  SBICHUW B
OKpY’)KaloIeM MHpEe, B TOM 4HCIe (U3NYecKue SBJICHHUS B TPHUPOJC:
IPUMEPBHI JBMKCHUS C PA3IUYHBIMH CKOPOCTSIMU B JKHBOW U HEXKUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B TMPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EPHOTO JTaBJICHUS Ha >KMBOW OpraHW3M, IJIaBaHHUE PhHIO, phlUyard B
TeJIe YEeIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO,
BEIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKN) U3UUECKUX SIBICHHM;
OMHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONb3YS
dbusnyeckue BeNUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSIKECTH, BEC
Tela, CWJIa TpeHus, AaBieHue (TBEPHOro Tena, >KUAKOCTH, Ta3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas paboTa, MOITHOCTh, IUICYO CHIIBI,
MOMEHT CWIbl, KO3((OUIIMEHT TOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KHHETHYECKass W TOTCHIMAJIbHAS JHEPTHs), MPHU ONMKMCAHWH IPABUILHO
TPaKTOBaTh  (PU3MYECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYWH, HX
0003HaUCHUA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAHUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJIUYMUH;
XapaKTepH30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS M IPOIECCHI,
UCIIONB3Ys MpaBUiia CJIOXKEHUs CUJl (BAOJb OJHOW MmpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, mpaBuiIoO paBHOBecHs pbrdara (0J10ka),
«30JI0TO€ TPABUJIO» MEXAaHUKHU, 3aKOH COXPAHEHUS MEXaHUYECKOU
OHEPruu, MNpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3alMCHIBATh €T0 MATEMATHIYECKOE BBIPAKCHUE;



OOBACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl M CBOMCTBA TEJ, B TOM UUCIIE
U B KOHTEKCTE CHUTyaluld MPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TPUYUMHHO-CJICICTBEHHBIEC CBSI3HM, CTPOUTH OOBsICHEHHE U3 1-2
JOTHYECKHX IIAaroB ¢ OMOpOi Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3NYECKUX
SIBIICHUM, (PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJB3ys 3aKOHBl H
dbopmyIibl, CBs3BIBAOIIKME (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHalln3a
YCJIOBUS 33/1a4d 3alIUChIBATh KPaTKOE YCIIOBHE, MOJCTABISTh (PU3UUECKUE
BEJIMYMHBI B (DOPMyJIbl UM MPOBOAUTH PACUETHI, HaXOAUThH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJI PElIeHUs 3a/iay, OIICHUBATh PEATMCTUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEHIUTh MPU TOMOIIH
(GU3UYECKUX METO/IOB, B ONTMCAHUM UCCJIEAOBAHUS BBIICISTH TPOBEPSIEMOE
NpeAnoyioxkeHue  (TUIOTe3y),  pa3inyatb W UHTEPIPETUPOBATH
MOJIYYCHHBIA Ppe3yJIbTaT, HAXOAWTh OMMUOKK B XOJAE OIbITA, JeJaTh
BBIBO/IBI T10 €T0 pe3yJibTaTaM;

NPOBOJAUTH OMBITHl 10 HAOMIOJEHUIO (U3UYECKUX SIBJICHUNA WU
bu3nIecKux CBOMCTB TeN: dbopmynrpoBaTh IpOBEPsiIEMbIE
MIPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPENIOKEHHOTO 000pyA0BaHMS,
3aMuChIBaTh XOJ OMbITa U POPMYJIUPOBATH BHIBOBL;

BBITIOJIHATh MPSIMBbIE M3MEPEHUS] PACCTOSIHUSI, BPEMEHH, MacChl TeEna,
00b€Ma, CUJIBI W TeMIepaTypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YyUETOM
3a/IaHHON a0COJIOTHON MOTPEITHOCTH U3MEPEHHIA;

IIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BEJIMYUHBI OT
JPYrol ¢ HCMOJb30BAHUEM TPSIMBIX HM3MEPEHUHN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JABWKYILETOCS Tela OT BPEMEHU JBHXKEHHUS TENa, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIBI TPEHHUS OT TUIOLIAU CONPUKOCHOBEHUS TEJN, CUIIbI
YIOPYTrOCTH OT YJJIMHEHUsI MPY>KUHBI, BBHITAJIKUBAIONIEH CHIIBI OT 00BEMA
MOTPYKEHHOW YACTU TENA U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTHU TeJa, OT TIyOWHBI, HA KOTOPYIO TOTPYKEHO TEJO, YCIOBUHN
IJIaBaHUsl TEJ, YCIOBUW paBHOBECHUs pblyara u OJOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUM  Y4EOHOTO UCCIIEIOBaHMs, COOUpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUs, CIEAYs MPEeII0KEeHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEIUYUH B BHJEC
MPEIIOKCHABIX TaOMUIlT W TPauKOB, JENaTh BBIBOJBI 1O pe3yibTaTam
MCCIIEIOBAHUSI;

IPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3UYECKUX BEIMYUH (IUIOTHOCTh
BEIIECTBA KHUJKOCTH M TBEPAOro TeENa, CWia TPEHHUS CKOJIBXKCHHUS,
JaBJICHUE  BO3/lyXa, BBITAIKABAONIAs CWia, JCHUCTBYIOIIAs  Ha



HNOrpyKEHHOE B JKHUJIKOCTh Te€J0, KOA()(PUIMEHT MOoNe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysl TNPEIJOKEHHOW HWHCTPYKIUU: MPHU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIUKCIISITH 3HAYEHNE UCKOMOW BEJTMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MMaCHOCTH MPHU padboTe ¢ 1abopaTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JACHCTBHSI MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
pbIYar, HOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTD;
XapaKTepu30BaTh MPUHIUIBl JACWCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OmnucaHus (B TOM 4YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOJOIPOBOJA, THUAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPHl  (HAXOIWUTh  HMH(OpMALMIO O  IpUMEpPax)
NPAaKTHYECKOTO HCIONIB30BaHUs (DU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTU MPH OO0paIleHNH C MPUOOpamMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH Cpejie;

OCYLIECTBJISATh OTOOp HCTOYHMKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOITIXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMAIMIO, KOTOpas SIBISETCA NPOTHUBOPEUYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCTIONB30BaTh MPH BBHIMOJTHEHUN YY€OHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PHU3MUECKOro COACpXaHHs, CIPAaBOYHBIE MaTEpUAbI,
pecypcsl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpPAaTKHE MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManu (PU3NUECKOro COAEpKAHUS, B TOM
quclie MyOJUYHO JeNaTh KPaTKHe COOOILIEHUS O pe3yJbTaTaxX MPOEKTOB
WIK Y4eOHbIX HCCIEJIOBaHUM, NOpPU H3TOM TPaMOTHO HCIIOJIb30BATh
U3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATh
BBICTYIUIEHUE IIPE3CHTALEH;

IpU BBHITIOJTHEHUH YYE€OHBIX MPOEKTOB M HWCCIEIOBAHUMA paclpeeniaTh
00s13aHHOCTH B TpPYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJladaMH,
CIIEIUTh 3a BBIIOJHEHUEM IUIaHA JCHCTBHM, aJeKBAaTHO OLIEHUBATH
COOCTBEHHBIM  BKJIAJ B  JICITENIBHOCTh  TPYNIbl,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUNTHIBAsI MHCHUE OKPYKAIOIIHX.



K xoniy oOydenus B 8 kiiacce npemMeTHbIe pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTATUIMYECKHUE U
amopdHbIe Tela, HACBHIICHHBIH U HEHACHIIICHHBI Map, BIIAXXHOCTh
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPrus, TEIUIOBOM JIBUraTelb,
AIIEMEHTAPHBIN JIEKTPUYECKHUM 3apsijl, AIEKTPUUECKOE I0JIe, MPOBOJIHUKU
U IUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T0JIE;
pa3nuyarh SBJICHHs (TEIUIOBOE pPAaCHIMPEHHE U C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIAPHBIE SIBICHUS, WCIIAPEHUE,
KOHJICHCAIUsl, IUJIaBJIeHHWEe, KpUCTaulu3alus (OTBEpIEBaHUE), KHUIICHUE,
Teruionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4EHHUe),
AIIEKTpHU3aLUs Tell, B3AUMOJEHCTBHUE 3apsAI0B, JEHUCTBUS AIEKTPUUYECKOrO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aWMOJCICTBUE MarHuUTOB, JEWCTBUE
MarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHYKIIHS)
[0 ONHCAHUIO HUX XapaKTEpPHBIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (U3MUECKHX  SABICHUH B
OKpYy’KarolleM MHpE, B TOM YHCIEe (PUINUYECKUE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIApHBIE SBIEHUS B MPHUPOJIE,
KpUCTalIbl B Tmpupoje, usnydenue CoiHIa, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHA, UHESI, CHEra, AIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, 3JMEeKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE
nojie 3eMiM, Apeld MoytoCcCOB, posib MarHUTHOIO MOJS JJs JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICJIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKHUX
SIBJICHUIM;

ONHCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHMS, UCIIOIb3Ys
busnueckue BEeIUYHMHBI (TEMIIEpaTypa, BHYTPEHHSISI YHEPTHUsl, KOJTUYECTBO
TEIJIOTHI, yJeJbHas TEMJIOEMKOCTh BEIECTBA, YyJeJlbHAas TEIuloTa
IUTaBJICHUS], yJelbHas TeIUIoTa NapooOpa3oBaHMs, yJeidbHas TEIoTa
CrOpaHHs TOIUIMBA, KOI(PPUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MAaIIUHbI, OTHOCHUTEJIbHAsI BJIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUU 3apsij,
CUJa TOKa, DJIEKTPUYECKOE HANPSIKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIEHUE  BellecTBa, paboTa U  MOIIHOCTh
IIEKTPUYECKOTO  TOKAa), NpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
($u3nYeCKuil CMBICT KCIOJIb3YEMbIX BEJIWYHH, 00O3HAUEHUS U €IUHUIIBI
¢u3nyecKux BEJIWYUH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(GuU3MYECKyI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUMH;



XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKUe SBIEHUS M IPOIIECCHI,
UCIIOJb3Yys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETHUECKON TEOpUHn
CTPOCHUS BEIIECTBA, MPUHIMI CYNEPHO3ULIMM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHM 3apsiia, 3aKoH OMa s yyacTKa LEenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHHMS DJHEpPruHM, MNpPU ITOM JaBaTh
CJIOBECHYIO (DOpMYIIMPOBKY 3aKOHA M 3alKChIBATh €r0 MaTEMaTUYECKOE
BBIPAKECHUE;

OOBACHATH (PU3MUECKUE MPOLECCHl M CBOMCTBAa TEJ, B TOM 4YHCIIE U B
KOHTEKCTE CHUTYallMld MPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBISABIISITH
MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUM,
(bu3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacu€THhlEe 3aJadyd B 2—3 JEUCTBHUS, HCHOJIb3YySd 3aKOHBI U
dbopMyIbl, CBs3BIBarONINE (PU3MYECKUE BEIUYMHBI: HAa OCHOBE aHAIIM3a
YCJIOBHS 3aJlaud 3allMCBhIBATh KPATKOE YCIJIOBUE, BBISABIATH HEIOCTATOK
JMAHHBIX [UIs  pelleHus] 3ajJadyd, BBHIOMpATh 3aKOHBI U (POPMYIIBI,
HeoOXoauMble JUisl €€ peuieHus, NPOBOAUTh PACUEThl M CpPAaBHHUBATh
MOJIy4YE€HHOE 3HaUeHue (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh TMPU MOMOIIU
(bu3HYEeCKUX METOJOB, HCIOJIb3ysl OMHCAHUE HCCIEIOBAHUSA, BBIACIAThH
IIPOBEPSEMOE  MPEAIOJNOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
MPOBEICHUS UCCIEN0BAHUS, JIETIaTh BBIBO/IBI;

NPOBOJIUTH OMBITHI MO HAOMIOACHHUIO (U3WYECKUX SBICHUA WU
bu3HUEeCKX CBOMCTB Tel (KamWUISPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0bEMa, TeMIEpaTypbl, CKOPOCTU IMPOIIECCa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHUH OT ILBETa H3Iydaromiel (MOTJIONIAoIIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIIEPATYPBI KUJIKOCTH U
mIom@aaM €€ TIOBEPXHOCTH, JJIEKTPpHU3alUs TEI1 U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yallM3allMsl MarHUTHBIX TMOJIEM TIOCTOSHHBIX MArHUTOB, JE€UCTBUS
MAarHUTHOTO TMOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMATHMTA,
CBOWCTBa DJICKTPOABUTATENII TIOCTOSHHOTO TOKa): (HopMyIupoBaTh
IPOBEPSEMbIC MPEIONIOKEHHS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000py1I0BaHUsl, OMKCHIBATH XO/1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;
BBIMIOJIHATh ~ NPSIMbIE  WM3MEPEHUST  TEMIEpPaTypbl, OTHOCUTEJIbHOMU
BJI&KHOCTU BO3AYyXa, CHJbl TOKA, HAINPSHKEHHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UYECKUX BEIMYHUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHON MOTPEITHOCTH;
IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEJIMYUHBI OT
JIpYyrol ¢ UCHOJIB30BaHUEM TMPSMBIX  HU3MEpPEeHUM  (3aBUCHUMOCTH
CONPOTHUBJIEHUS TPOBOJHHUKA OT €ro JUIMHBI, IUIOIIAJNA IIONEPEYHOIO



CEYEHUs U YAEIBbHOIO COIPOTUBIICHMS BEIIECTBA IPOBOJHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 MPOBOAHMK, OT HANOpsDKEHWS Ha  [POBOJHHUKE,
UCCIIEIOBAHUE IIOCIEAOBATEIIBHOIO U IApPAJUICIBHOTO  COCAUMHEHUU
IPOBOJHUKOB): IJIAHUPOBATh HCCIEJOBAaHUE, COOUpATh YCTAaHOBKY U
BBIMOJIHATh M3MEPEHUs, Clenysl MPeajoKEeHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIUIl U TpadUKOB,
JieNaTh BBIBOJIBI IO PE3YJIbTATAM UCCIIEN0BAHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKHX BEIWYUH (yIenbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTUBJIEHUE MPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IUIAaHUPOBAThb W3MEPEHHs, COOUpATh
DKCIIEPUMEHTAJIbHYK YCTaHOBKY, CJIEysl NPEJIOKEHHON WHCTPYKLIHMH, U
BBIYUCIIATh 3HAUEHUE BEJINYNHBIL;

coOJr01aTh NMpaBUiia TEXHUKHA 0€30MMaCHOCTH MpU padoTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

XapaKkTepu30BaTh MPUHIUIBl JACUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa KX ONMCAaHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHHMSI IOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIBTMETP, CUETUHMK DJIEKTPUYECKOM DJHEPITHUH, DIIEKTPOOCBETUTEIIBHBIC
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IIECKTPHUUECKUE
IIPEIOXPAHUTEIH, MIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIOJIb3Yysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUU U HEOOXOJMMBbIE
(bu3nuecKre 3aKOHOMEPHOCTH;

pacIio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIbHBIC
npubopbl MO CXeMaM M CXEMaTU4YHbIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMI'POMETP, IBUraTeiIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATb CXEMbl 3JIEKTPUUECKUX
LENEN C MOCIENOBATEIbHBIM U MAapaJUICIbHBIM COEAUHEHUEM DJIEMEHTOB,
pasziunyas yciloBHbIe 0003HAUCHHS 3JIEMEHTOB AJIEKTPUUECKUX IETei;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HH(GOPMALMIO O  [pPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUNW B MOBCEIHEBHOU
KU3HU 17151 oOecrnieueHnst 0€30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOT0 IIOBECHHUS B OKPYIKAIOLIEH CPELE;

OCYIIECTBIISATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
HNuTepHeTe, Ha OCHOBE WMEKOUIMXCA 3HAHUW U NOYTEM CpPaBHEHUA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIIACIATH HMH(POPMALMIO, KOTOpas
SIBJISIETCS] MPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBHIMOJIHEHUH Y4Y€OHBIX 3a/laHUil HAay4HO-TIONYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPABOYHbIE MaTEepHUalbl,
pecypcel cetu MIHTEpHET, BnafeTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;



co3/laBaTh COOCTBEHHBIE NHUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHUS,
0000mass wHPOpMANMI0O W3 HECKOJIBKMX HCTOYHUKOB (PU3HUYECKOTO
colepkaHus, B TOM 4YHCIE NyOJUYHO TMPEACTABIATh PE3yJIbTAThI
MIPOCKTHOM WJIM HMCCIICOBATENHCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHUIHBIA anmapat Kypca (QHU3HKH,
COIIPOBOJK/IaTh BBICTYTUICHUE TIPE3CHTAIUEH;

IPY  BBIMIOJTHEHUH YYEOHBIX TIPOEKTOB M HCCIICIOBAaHUN (DH3NUCCKUX
MIPOIIECCOB PaCHpEeNesaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
ITOCTaBJIEHHBIMU 3aJla4aMHM, CICIHUTH 3a BBHIITOJHEHUEM IUIaHA JEHCTBUM U
KOPPEKTHPOBATh €ro, aJICKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJaJ B
NeATEeIbHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHHKATUBHOE B3aUMOJICHCTBHE,
IIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoHIiry o0yuenust B 9 kiacce npeaMeTHbIE Pe3yabTaThl HA 0A30BOM yPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCU€ra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMXKEHMS, Aepopmanus
(ympyrasi, njacTU4ecKas), TpPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TMEpErpy3Ku, HEHTP TSKECTH, aOCONMIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPAOTO Tella, paBHOBECUE, MEXaHUYECKHE KOJCOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U YIJIbTpPa3ByK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTh,
CHEKTPbl UCITyCKaHUS U MOIJIOIICHHMS, anb(a, 0eTa- U raMMa-u3JIy4eHus,
U30TOIBI, IAEPHAS] SHEPIETUKA;

paznuyaTh SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE IPSMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
naJieHue TeJl, pABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JBHKEHUE, KOJIEOATEIbHOE NIBM)KEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE IBM)KCHHE, OTPaKCHUE
3BYyKa, INPSAMOJIMHEMHOE paclHpOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pas3yioKeHHe OeJIoro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpPalbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CHEKTpa
U3JTyYEHHUs) 10 ONIMCAHUIO UX XapaKTEPHBIX CBOKCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpy’KarlleM Mupe (B TOM 4ucie (PU3HUECKHE SIBICHUS B IPUPOAE:
IPWINBBI U OTJIUBBI, JBMKEHUE IUTaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMU,
36MIICTPSICEHHE, CEHCMUYECKHE BOJHBI, IyHaMH, 3XO0, LBETa Tell,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOIOTMYECKOE IEUCTBUE BUIMMOTIO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOTO W3IyYCHHH, €CTECTBEHHBIN



paZMoOaKTUBHBIN (OH, KOCMHYECKHE Jy4yHd, PaJHMOaKTUBHOE H3IyUYCHHE
IIPUPOJHBIX MHUHEpAIOB, JEUCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha
OpraHu3M YeJIOBEKa), MPU STOM IEpPEBOAUTh MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (NMPHU3HAKU) (PU3NIECKUX
SIBIICHUI;

ONUCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBICHMSI, UCIIOJIb3YS
¢dbu3nueckue BeNWYUHBI (CpelHSAsT W MIHOBEHHAas CKOPOCTb Tejla MpH
HEPAaBHOMEPHOM JBHKECHUHM, YCKOPEHHE, INEPEMEIICHHE, IyTh, YIJIOBas
CKOpPOCTb, CHWJIa TPEHMS, CHJIA YIPYIOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJHOIrO TMajJeHHsl, BEC Tejla, HUMIYJIbC Tela, WMILYJIbC CHJIBI,
MEXaHW4yecKass pabdoTa M MOILHOCTb, IOTEHUUAIbHAas HHEPrUs Tea,
MOAHATOTO HAJ MOBEPXHOCTHIO 3EMJIM, ITOTEHUHUAJIbHAS SHEPIrUsl CKATOU
NPYKWHBI, KHUHETUYECKAs DJHEPrus, IIOJIHAS MEXAaHWYECKass DJHEprus,
NEPUOJ M YacToTa KOJIEOAHUH, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKAa3aTeslb NPEJIOMIICHUS CPEABI), TP OMUCAHUU
IPaBWJIBHO TPAKTOBATHh (PU3MUYECKUN CMBICI HCIHOJIB3YEMBIX BEJINYMH,
0003HaUeHUd W €AUHMIBI (PU3UYECKUX BEJIWYUH, HAXOAHUTH (POPMYIIBI,
CBA3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIMYHMHY C JAPYTHMMH BEJIUYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKkTepu30BaTb CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
WCIIOJb3Yys 3aKOH COXPaHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLHAIN CYNEPHO3ULINUHA CWJI, NPUHUMII OTHOCHUTEJIBHOCTH [ 'anmuies,
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHHUs U
IIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHM 3aps0BOTO U MaCCOBOI'0 YHCEI
OpU SJEPHBIX PEAKIUAX, IPU ITOM JaBaTh CIOBECHYI (POPMYJIUPOBKY
3aKOHA W 3aIIMChIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBACHATh (PU3MYECKHE NPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMi MPAKTHUKOOPHUEHTHUPOBAHHOIO XapaKTEpa: BBIABIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
IaroB ¢ omnopod Ha 2-3 U3y4YEHHBIX CBOMCTBA (PUBMUECKHUX SIBICHUH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacy€THble 3anadd  (OmMparolmuecs Ha cucreMy u3 23
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHaIW3a YCJIOBUSA 3aJa4d 3allUChIBATh KPaTKOE
yCIIOBHE, BBISIBIISATh HEJOCTAIONIME WM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PEILIECHUS, TPOBOJIUTh PACUETHI U
OLICHWBATh PEAJIUCTUYHOCTh MOJYUYEHHOTO 3HAUYCHHUA (PUIUUECKOU
BEJINYVHBIL;

pacrno3HaBaTh MpOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOUIU
(GU3HYECKUX METOIOB, HCIOIb3ysl OMHCAHUE HCCIEIOBAaHUSA, BBIACIATH
IIPOBEPSEMOE  INPEAIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA



NPOBENCHUS]  UCCJIENIOBAaHMsS, JIeJaTh  BBIBOJIbI, HWHTEPIPETUPOBATH
PE3yJIbTaThl HAOIIOICHUH U OTBITOB;

NPOBOAMUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SBICHUNA WIH
(u3HYECKUX CBOMCTB TeN (M3ydyeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUS SHEPrUuH, 3aBUCUMOCTb MEpHOa KOJeOaHWH MpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M XKECTKOCTH TPYKHHBI U HE3aBUCUMOCTH OT
aMIUTATYIbI MAJIBIX KOJIEOaHWH, MPSIMOIMHEHHOE PACIIPOCTPAHCHHUE CBETA,
pa3noxeHne Oeroro CBeTa B CIEKTP, M3YYCHHE CBOMCTB M300paKCHHS B
IJIOCKOM 3€pKajie W CBOWCTB M300pakeHUs MpeaMera B coOuparoen
JUH3e, HAOJIOJEHUE CIUIONIHBIX W JIMHEHYATBIX CIEKTPOB M3ITy4YCHUSs):
CaMOCTOSITEILHO  COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
0o0Opy/OBaHUs, OMUCBHIBATH XOJ  OMNBITA W €r0  Pe3yJbTaThl,
bopMyIHpPOBATH BBIBOIHI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpenHee 3HaueHUE u3MepsieMor BenuuuHbl ((POKyCHOE paccTosHuE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MepUTEIBLHOTO MPUOOpPa);

NPOBOANTh HCCICAOBAHMWE 3aBUCHUMOCTEH (DU3MUECKUX BEIUYMH C
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 Ha4daJlbHOM CKOPOCTH, TEpHUojaa
KOJIeO0aHUI MaTeMaTHYeCKOr0 MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaK€HHUsl CBETa OT yria MaJCHUs W yria MpeIoMJICHHs OT yIiia
NaJIeHNs): T[UJIAHUPOBATh HCCIIEOBAaHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYECHHOW  3aBUCHMOCTHU
GU3NYECKUX BEIMYWH B BUAC TaONWI M TpadUKOB, NIeiaTh BBIBOIBI 11O
pe3ylibTaTaM HCCIe0BaHNUS;

IPOBOJNTh KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOpEHHE Tella MpH PpPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHUE CBOOOIHOTO TMaJeHUs, KECTKOCTh TMPYKUHBI, KOIPPHUITUCHT
TPEHHUS CKOJBKCHHS, MEXaHHuYeckas paboTa M MOIHOCTh, YacToTa H
nepuoa  KoieOaHWi MaTeMaTHYecKoro W TPYKMHHOTO MAasTHUKOB,
ONTHUYECKass CWia coOuparomeld JHH3bL, PATUOAKTHUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHHUS, CIETYs TPEIOKCHHON MHCTPYKIIMH, BBIYUCIIATH
3HAa4YCHHE BEIIMYMHBI U aHATH3UPOBATH MOIyYCHHBIE PE3yIbTaThI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOmro1aTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPH3HAKKM M3YyUYCHHBIX (UINYCCKUX MOJETCH:
MaTepualibHasi TOYKa, A0CONIOTHO TBEPIOE TENO0, TOYEUHBIA HCTOUYHUK



CBeTa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJENIb aTroMa, HYKJIOHHas
MOJIEIb ATOMHOTO $]1pa;

XapaKTepu30BaTh MPUHIUMBl JCWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX OMHCAaHUA (B TOM YHUCIE:
CHOUJIOMETP, JATYMKHU TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHUCKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO3MMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHHS O
CBOMCTBax (U3MYECKUX SBJICHUA W  HeoOXoaumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX HPUOOPOB M TEXHOJIOTMUYECKHUX IPOLECCOB
IpU pPEUICHUH Yy4eOHO-MPAKTHUYECKUX 3a/ad, ONTHYECKHE CXEMBI s
NOCTPOEHUS U300PAKEHU B INTIOCKOM 3€pKajie U COOMpAroLIeH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HHGOPMALMIO O  [pUMEpax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HU ISl obecriedeHrs 0€301acHOCTH MpU oOpalieHur ¢ npudbopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHHS
HOPM 3KOJIOTUYECKOT0 MTOBEJEHUS B OKPYIKAIOILEH Cpeae;

OCYIIECTBISATh TMOUCK WHGOpMAK  (U3UIECKOTO COACPKAHUSI B
HHuTepHeTe, caMOCTOATENbHO (HOPMYIIUPYsI MOMCKOBBIN 3allpoc, HaXOAUTh
MyTH OTpeeNieHUs] JOCTOBEPHOCTH MOJYYCHHON HHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTENBHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (PU3MYECKOro COAEpXkaHHs, CIPAaBOYHbIE MaTepHUalbl,
pecypcesl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOIEHHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COACpIKAHMS,
nyOIMYHO MPEACTABIATh PE3yIbTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NEeSTENbHOCTH, TMpPH 3TOM TPAaMOTHO HCIOJb30BaTh  W3YyYCHHBIN
NOHATUUHBIN anmapar HM3ydaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE TMpe3eHTalel ¢ yd4éToM OCOOEHHOCTEH ayAuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KognuecTBO 4acoB
Ne HanmeHoBaHMe pa3e/ioB U TeM DJIeKTpOHHbIe (LM (POBbHIE)
Kourpoasbnsie | IlpakTnyeckue
n/n NMPorpamMmsblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsbI padoThI
Pazjnen 1. ®usuka u eé poJib B NO3HAHUHU OKPY:KAIOLIEro MUpa
1.1 ®du3uka - HayKa 0 IpuUpoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusndueckue BEIIMYUHEI 2 1 https://m.edsoo.ru/UDCTC8RJID
1.3 EcrecTBeHHOHay4YHBI METO/ O3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazaeny 6
Pa3znen 2. IllepBoHayaibHble CBeIeHUS 0 CTPOEHUHU BellleCcTBA
2.1 Crtpoenue BemiecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHUE U B3aUMOJIEHICTBUE YaCTH
2.2 A a H 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEILIECTBA
2.3 ArperaTHbl€ COCTOSTHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY1K
Hroro o pazaeny 5
Pa3nea 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
3.1 MexaHuueckoe OBMKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
32 WNuepuusi, Macca, INIOTHOCTh https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo0.ru/9RNDRUONW
Uroro no pazaeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, AKUIAKOCTEH U ra30B
aBienne. [lepemaua naBiaeHus TBEPIABIMH
4.1 A pes a P 3 https://m.eds00.ru/XO0DW367P2

TCIaMU, ) KUJKOCTAMHU M I'a3aMH



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2

JlaBiaeHue KuIKOCTH

https://m.edsoo.ru/2MVXZ0KL4

4.3 ATMmochepHoe aBieHue 6 https://m.edsoo.ru/T7134SXNO
4.4 HeHCTBITI,e PRHAROCTH 1 rasa Ha 7 3 https://m.edsoo0.ru/NFE6OY 8NK
MOTPYKEHHOE B HUX TEJO

Hroro no pasaeny 21

Paznen S. Pabora u MOIIHOCTB. JHEpPrus
5.1 Pabora 1 MOIIHOCTH 1 https://m.edsoo.ru/75SLMREDY 1
5.2 [IpocTeie MexaHU3MBbI 5 1 https://m.edso00.ru/504NQXKX9
53 MexaHuueckasi 3HEPTUs 1 https://m.edso0.ru/G30454EMT

Uroro no pazaeny 12

PesepBHoe Bpems 3

OBILEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KJIACC

HaumeHoBaHue pa3/ie/ioB U TeM

KoandyecTBO 4acoB

JIEKTPOHHBIE (HH(PPOBHIE)

Ne ni/m Konrtposbnbie | IIpakTnueckue
NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. TenuioBble siBJIeHUs!
1.1 CTpoeHue U CBOWCTBA BEIIECTBA 7 https://m.edso0o.ru/R8QZNCIPM
1.2 TerutoBble pouecchl 21 1 5 https://m.edsoo.ru/FI42ASVZA
Nroro no pazaeny 28
Pa3nes 2. DiiekTpu4ecKkHe M MATHUTHBIE SIBJICHUSA
DIIeKTpUYECKHE 32 . 3apspke e
2.1 p p{HH PIDKCHIbL 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJa U UX B3aUMOJEICTBUE
2.2 [ToCTOSTHHBIN 2JIEKTPUYECKHI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbI€ SIBJICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpoMarHuTHast UHIYKITUS https://m.edsoo.ru/7QOD8EL15
Hroro no paszueny 37
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[NPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoauuecTBO 4acoB

DJIeKTpOHHbIE (LM (POBbHIE)

Ne ni/m Kontpoabnsie | IIpakTnueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3znen 1. Mexanuveckue siBJIeHUSA
Mexanndeckoe IBUKEHHE U CITOCOOBI €ro
1.1 10 1 https://m.edsoo.ru/CEOGHRGTL
OMHCAaHUSA
1.2 B3aumoneiictBue ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazaeny 40
Pa3pen 2. Mexann4ueckue K0J1e0aHUA U BOJIHBI
2.1 Mexannyeckue KojieOaHus 7 3 https://m.edsoo.ru/SSVIGSAI3
2.2 MexaHnueckue BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazaeny 15
Pa3nes 3. DjieKTpOMAarHuTHOE 1OJI€ U 3JIeKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHUTHOE TOJIE U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
3JICKTPOMATrHUTHBIC BOJTHBI
Uroro no pazaeny 6
Pa3nes 4. CBeToBbIe sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3bpl 1 onrTHYecKue MPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP https://m.edsoo.ru/2Z5AHODTO
Uroro no pazaeny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Paznen 5. KsanroBble ABJICHUSA

nu
5.1 CHYCKAHUE H HOTJIOMEHHE CBETa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CTpoeHune aTOMHOTO siApa 1 https://m.edsoo.ru/U3WX2R6IB
53 SAnepHble peakuuu 1 https://m.edsoo.rt/ TMMVY9VSF
Nroro no pazaeny 17
Pa3nea 6. [loBTopuTe1bH0-00001a101IM i MOYJIb
I1 0006
6.1 OBTOPEHHE H ODODIIICHHE CONCPMARHA 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢usuku 3a 7-9 kiace
Hroro no pazaeny 9
OBILEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE INVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

Koan4gecTBOo 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

JJIEKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

®usuka — HayKa O IpHUPOJIE.
SIBnenuns npupoasl. dusndeckue
SIBJICHUS

https://m.edsoo.ru/35YPBIWS5K

MCX&HI/I‘-ICCKI/IC, TCIIJIOBBIC,
SJICKTPUYCCKUC, MATHUTHBIC,
CBCTOBBIC, 3BYKOBLIC ABJICHHUA

https://m.edsoo.ru/I16U53L6H

®dusnyeckne BeIMIMHBI U UX
U3MepeHHe

https://m.edsoo0.ru/6ZYFTFPA7

Ypok-uccienoBaHue
"U3Mepenue TeMiepatrypel Ipu
MOMOIIH KUAKOCTHOTO
TEPMOMETpA U AaTYuKa
TEMIEPATYphI"

https://m.edsoo.ru/VQGCNSIMP

Kaxk ¢usuka u qpyrue
€CTECTBEHHbIE HAYKH U3Y4aloT
npupoay. EcrecTBeHHOHayUHbIN
MeTo] mo3HaHus. OnucaHue
buznYECKUX SIBICHUH C
MIOMOILBIO MOJEIIen

https://m.edsoo.ru/3LPP2HPX2

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bI: JaJTbHOCTD MOJIETA
HIapuKa, MyIeHHOro

https://m.edsoo.ru/9YLZITEMU



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

TOPU3OHTAIILHO, TEM OOJIbIIIE,
4yeM OoJIbIIe BhICOTa IycKa'

Crpoenue BemectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/FSPU40LYR

I[BI/I)KGHI/IC YaCTull BECIICCTBa

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue « ONbITHI
10 HAOJIIOIEHUIO TEILUIOBOTO
PaCIIUPEHHS Ta30B»

https://m.edsoo.ru/FT87UNTLS

10

ArperatHble COCTOSIHUSI
BElIECTBA

https://m.edsoo.ru/STRDWACXM

11

B3anMocBs3b MEKIY
CBOICTBaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOAHUAX U UX
aTOMHOMOJIEKYJIAPHBIM
crpoerreM. OCOOEHHOCTH
arperaTHbix COCTOSIHUU BOJbI

https://m.edsoo.ru/AWMI1DBI48

12

MexaHn4eckoe IBUKEHUE.
PaBHOMEpHOE U HEpABHOMEPHOE
JBUKECHUE

https://m.edsoo.ru/3W6CCIHB1

13

CxopocTts. Equnuiibl ckopoctu

https://m.edso0.ru/29GPTJAKL

14

Pacuer nmytu u BpemeHu
JIBHKEHHUS

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuus. 3akoH UHEPIUH.
BzaumonelicTBue Tea Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBYOKCHHS Tel

https://m.edsoo.ru/KX5510IBX

16

IImotHOCTE BemecTBa. Pacuer

https://m.eds00.ru/0S71X3DPS



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS

Macchl 1 00beEMa Tela o €ro
[UIOTHOCTH

17

JlaGopatopHas paboTa
«Onpenenenue WIOTHOCTU
TBEPIOTO TETA»

https://m.edsoo.ru/OH22PX7CX

18

Pemenne 3amaug mo reme
"[TinoTHOCTH BemecTna"

https://m.eds00.ru/5S0DYVYG49

19

Cuita Kak XapakTepHUCTHKA
B3aumMoencTus Ten. Cuia
yrpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabota
«3y4eHune 3aBUCUMOCTH
pacTsbkeHus (aegopmariim)
IIPYKUHBI OT IPUIIOKEHHOU
CHJIBD)

https://m.edsoo.ru/PXXW6DHXE

21

SBneune tarorenusn. Cuna
TSKECTU

https://m.edsoo.ru/OCWIXFNQE

22

CBsi3b MEX]ly CUIJION TSAXKECTH U
Maccod Tena. Bec Tena.
Pemenne 3agau o teme "Cuna
TSKECTH"

https://m.edsoo.ru/8PZHPV1Y]J

23

Cuna TsKeCTH Ha IpYTHX
ianerax. Puznueckue
XapaKTEPUCTHKH IIJIAHET

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenune cui. Junamomerp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec Ttena. HeBecomocTh

https://m.edsoo.ru/UAO1ISQ8RE

26

CioxeHue AByX CHl,
HaIlpaBJICHHBIX IO OJTHOM

https://m.edsoo.ru/L6SNUZVZSY



https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

npsMoil. PaBHoaeicTByomas
cuI

27

Pemenue 3agau no reme
"PaBHonelicTByrOMIas cui”

https://m.edsoo.ru/MKPXDZNX5

28

TpeHnue ckonbXkeHUs U TpeHHUE
nokosi. TpeHue B npupojie u
TEXHHUKE

https://m.edsoo.ru/TAIEOSMMH

29

JlaGopaTtopHnast pabota
«/3yueHue 3aBUCUMOCTH CUJIbI
TPEHUSI CKOJIBKEHUS OT CUJIBI
JaBJICHUS U XapaKTepa
CONPUKACAIOLIUXCS
ITOBEPXHOCTEID)

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3amau Ha onpeencHue
PaBHOJICMCTBYIONIEH CHUIIBI

https://m.edsoo.ru/5YY23XXSD

31

Pemenne 3amag mo Temam: «Bec
tenay, «I'paduueckoe
n300pakeHune cuin», « CHIIb,
«PaBHOACHCTBYIOIIAS CHI»

https://m.edsoo.ru/T9V639RZF

32

KontponpHast pabota o Temam:
«MexaHn4JecKoe JBMKCHUEY,
«Macca, mIoTHoCcThY», «Bec
tenay, «I'padpuueckoe
n300pakeHune cuin», « CHIIBI)

https://m.edsoo.ru/P4ROSWE4D

33

Hasnenue. CiocoObI
YMCHBIICHHA U YBCIIMYCHUA
JIaBJICHUS

https://m.edsoo.ru/25TVM1FDL

34

I[aBJ'IeHI/Ie raza. 3aBUCUMOCTb

https://m.edsoo.ru/544YMX9WR



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

JaBJIEHHs ra3a oT 00bEMa,
TEMIIEPATYPbI

35

Ilepenaua naBneHust TBEPABIMU
TeJIaMH, KUJIKOCTIMH U Ta3aMH.
3akoH ITackais

https://m.edsoo.ru/CG5POSNWO

36

I[aBJ'IeHI/Ie B X KHNJAKOCTH H rasc,
BBI3BAHHOE JACHCTBUEM CHIIBI
TSAXKCCTH

https://m.edsoo.ru/K7T1219UC

37

Penrenue 3amad mo teMe
«JlaBeHHEe B )KUIKOCTH M rase.
3akoH ITackansgy

https://m.edsoo.ru/UHHC5SRB6W

38

CooOuraromuecs cocy/isl

https://m.edsoo.ru/7HDBMDHR?2

39

I'mppasnuueckuii npece

https://m.edso0.ru/67X2LF396

40

Manomertpsl. [lopuiaeBoi
JKHUIKOCTHBIN HAacoC

https://m.eds00.ru/5G846G718

41

AtMmocdepa 3emnu. [Ipuannbl
CyILIECTBOBAHUS BO3yILIHON
0007109KH 3eMJTu. 3aBUCUMOCTh
aTMOC(EpHOTO TaBJICHHS OT
BBICOTHI HaJl YPOBHEM MOPSI

https://m.edsoo.ru/DRQ6ZPW 1M

42

Bec Bozmyxa. AtmocdepHoe
JIaBIICHHE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenue armochepHoro
nasyeHust. OnsiT Toppuuenau

https://m.edsoo.ru/2I183TIPD4

44

3aBUCUMOCTh aTMOC(HEPHOTO
JaBJCHUS OT BBICOTHI HaJl
YPOBHEM MOpsI

https://m.edsoo.ru/YWJFWMZIJ

45

bapomerp-anepoun.

https://m.edsoo.ru/ WBNXTP7GR



https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

ATMoOcC(epHOe 1aBIeHHE Ha
Pa3IMYHBIX BBICOTAX

46

Pemrenue 3agad mo reme
"ATtmocdepHoe naBneHue”

https://m.edsoo.rt/YWVWLS5TA1

47

JleicTBHE KUAKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo0.ru/SMG9FR466

48

JlaGopaTtopHnast pabota
«OrnpeneneHre BbITATKUBAIOIICH
CHUJIBI, ICHCTBYIONIEH Ha TENO,
MOTPYKEHHOE B JKHUJIKOCTH

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTU
Beca Teja B BOJIE OT 00bEMa
MOTPY>KEHHOU B KUJIKOCTh YacTH
Tena»

https://m.edso0o0.ru/OUOBGKKSW

50

ITnaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGoparopHas pabota
"KoHcTpyupoBanue apeomerpa
WJIM KOHCTPYUPOBAHUE JIOAKU U
OIpesieNieHue €€
rpy30H0abEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenue 3agau no remam:
«I1naBanue cynos.
BosznyxomiaBanuey, «JlaBienue
TBEPABIX TEN, )KUIKOCTEU U
ra3oBy»

https://m.edsoo.ru/R7VHLA60Q

53

Mexanunueckas paboTa

https://m.edsoo.ru/1 YIR6J7L5



https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

Momaocts. EnuHuIE
MOILHOCTU

https://m.edsoo.ru/4UUXIHR 1 X

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPH
nobEMeE 1o JiecTHUIE"

https://m.edsoo.ru/GDB065558

56

[IpocTeie MexaHu3Mbl. Polyar.
PaBHOBecue cuit Ha peruare

https://m.edso0o0.ru/8YRUOUGS2

57

KonTponbnas pabora o teme
«/laBneHune TBEpABIX TEN,
AKHUJIKOCTEH U ra3oB» /
Bceepoccuiickas npoBepoyHast
pabota

https://m.edsoo0.ru/DWLOWQXQZ

58

PesepsHslit ypok. Pabora ¢
TEeKCcTaMu 110 TeMme «J/laBnenne
TBEPABIX TEJN, KUAKOCTEN U
ra3os» / Bcepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/RFCSYBI9FS&

59

Pbruaru B TexHUKe, OBITY U
npupoje. JlaboparopHas padora
«HccnenoBanue ycioBui
pPaBHOBECHSI phIUara»

0.5

https://m.edsoo0.ru/KR7VOIXUT

60

Pemenue 3agad mo reme
«YCcnoBUS paBHOBECHS pblUara

https://m.edsoo.ru/6AXDHFS8N

61

Koadduuuent nosneznoro
JECUCTBUS MEXaHU3Ma.
JlaGopaTtopHnast pabota
«3mepenne KIIJl HaknoHHON
IUIOCKOCTH

0.5

https://m.edsoo.ru/4AYEYZDMW



https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

Pemenue 3agad mo teme
"Pabora, momuoCcTh, KITJT"

https://m.edsoo.ru/VF5XBQLVS

63

MexaHuyeckas dHeprusi.
Kunerndeckas u noreHuuanbHas
DHEPIUs

https://m.edsoo.ru/3HQE7HOYK

64

3akoH COXPAaHCHUA
MEXaHUYEeCKOMH OHEPIruun

https://m.edsoo.ru/46Y22ZPME

65

YPpOK-3KCIIEpUMEHT 110 TEME
"IKCepUMEHTAIbHOE
onpeAeieHuE N3MEHEHUS
KUHETHYECKOU U
MOTEHI[MATBHOM SHEPIUU NpU
CKaTBIBAaHMH TeJIa 110 HAKJIOHHOH
IUIOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KoHTponbHas paboTa 1mo Teme
«PaboTa 1 MOIIHOCTH. DHEPTHs»

https://m.edsoo.ru/AECZ9T7EC

67

PesepsHsliit ypok. Pabora ¢
TCKCTAaMH I10 TEMC
"MexaHn4eckoe aBHKeHue"

https://m.edsoo.ru/MJIPGGSA3

68

PesepHblil ypok. Pabora c
Tekctamu 1o Teme "Padora.
MormtHocTh. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3Y4YeHH S

DJIEKTPOHHBIE N (ppoBbIE
o0pa3oBaTebHbIE PeCypChl

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOMN
TEOPHUH U UX OTBITHBIE
MTOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3mep aTOMOB U
MOJIEKYJI

https://m.edsoo.ru/OMIN4E3EH

Mopenu TBEPOTO, )KUJIKOTO H
ra3000pa3HOr0 COCTOSTHUHN
BellleCTBa

https://m.edsoo.ru/HVW3WMRAS

OObscHEeHnE CBOMCTB TBEPAOTO,
XKHUIKOTO U Ta3000pa3HOTO
COCTOSIHHMH BEIIeCTBA HA OCHOBE
MOJIOXKEHUH MOJIEKYIISIPHO-
KUHETHYECKOW TeOpUU

https://m.edsoo.ru/DJYTZQHS83

Kpucranmmaeckue u amopdusie
Tena

https://m.edsoo.ru/8G73PVM40

CMaunBaHuE U KaWUISIPHOCTb.
IToBepXHOCTHOE HaATsKEHUE

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

TemoBoe pacimvpeHue u
cKarue

https://m.edsoo.ru/I3N3OKS8L

Temmnepatypa. CBsi3b
TEMIIepaTypbl CO CKOPOCTHIO
TETUTOBOTO JIBHYKCHHS YaCTHI]

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buytpennss sneprusi. Crioco6sl
MU3MEHEHUsI BHYTPEHHEH SHEprun

https://m.edsoo.ru/BBVCI9IMH6

10

Bupael reruionepenaun

https://m.edsoo.ru/ WF4J3070P

11

VYpok-koHpepeHus
"IIpakTUyecKOe UCIOIBL30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepUajoB B LEJIX
sHeprocoepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KonnuecTBO TEIUIOTEL. Y IeabHas
TEINIOEMKOCTD

https://m.edso00.ru/88291DDIZ

13

YpaBHeHHE TEIUIOBOTO OaaHca.
TemnnooOMeH U TEIIOBOE
paBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopatopHas pabota
"HccnnenoBanue IBIECHUS
TEI1I000MeHa IPU CMELIMBaHUU
XOJIOTHOU U Topsiueit BoabI"

https://m.edsoo.ru/FR2ZN6NSGV

15

Pacuer konuuecTBa TCIIJIIOTHI,
H€06XO,Z[I/IMOFO IJI HarpeBaHUus
TCJIa U BBLACIAEMOTI'O UM IIpH
OXJIAXKACHNUU

https://m.edsoo.ru/JSMRAT1APW

16

JlaGoparopnas pabota
"OnpeneneHue yaeapHOU
TEIJIOEMKOCTH BelecTna”

https://m.edsoo.ru/40IT1ZJAH

17

DHeprus TOIIMBa. Y IeIbHas
TEIIOTa CrOPaHuUs

https://m.eds00.ru/683AIXYWS8

18

IInaBnenue u oTBepIeBaHUE
KPUCTAIIMYECKUX TEJl.

https://m.edsoo.ru/JHESA1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VnenpHas TEIIIOTA [UIABJIEHUSI

19

JlaGopatopHas pabota
"OnpeneneHue yaeapHOU
TEIUIOTHI IIIaBJIEHUS Ibaa"

https://m.edsoo.rt/LCQXVHGHD

20

[TapooOpazoBanue u
KoHAeHcanus. Mcnapenue

https://m.edsoo.ru/CQG4DQKML

21

Kunenne. Y genpHas Temiora
napooOpa3oBaHus U
KOHJICHCAIINH. 3aBUCUMOCTh
TeMIepaTypbl KHIIEHHUS OT
aTMoc(hepHOro JaBIeHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BrnaxnocTs Bo3myxa.
Jlaboparopnas pabota
"OnpeneneHne OTHOCUTEIbHOU
BJI&JKHOCTH BO31yxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3amau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMIIBI paOOTHI TETIIIOBBIX
neurareneif. [laposas TypOuHa.
JlBurarens BHYTPEHHETO
CTOpaHHUS

https://m.edsoo.ru/6BKWSWYG6

25

KIIJI TenoBoro aABurares.
TennoBele ABUraTeIN M 3alIUTa
OKpYXKaroIlel cpebl

https://m.edsoo.ru/UJA3IDRDOH

26

3aKOH COXpaHEHHS U
MIpeBpaLICHUs SHEPTUU B
TEIUIOBBIX Mpoleccax

https://m.edsoo.ru/B1KX6RPQ9

27

IToaroTroBka K KOHTPOJIBHON

https://m.edsoo.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabote o Teme "TernoBsie
siBiieHus. M3Menenue
arperaTHbIX COCTOSTHHM
BenrecTna"

28

KonTponbHas pabota no teme
"TennoBble IBICHUS.
N3MeHenue arperaTHbIX
COCTOSIHMU BenrecTna"

https://m.edso00.ru/0X03133KU

29

OnekTpuzanus Tei. [IBa poaa
IEKTPUICCKUX 3aPSIOB

https://m.edsoo.ru/9E8SKDOQMD

30

VYpok-uccnenoBanue
"DnexkTpu3zanus Tea UHAYKIUEeH
U TIPY CONIPUKOCHOBEHHUH"

https://m.edsoo.ru/JALQFK67]

31

B3anmoneiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DIIEKTPUUYECKOE TIOJIE.
HanpsixeHHOCTB
ANEeKTpUIecKoro nos. [Ipuniun
CYNEPIO3ULUH IIIEKTPUUECKUX
noJsieu

https://m.edso0o0.ru/N79CZGZ1J

33

Hocurenu snexkrpryeckux
3apsAA0B. DIeMEHTapHBIN 3apsi.
Crtpoenue aToma

https://m.edsoo.ru/AFOIKADMV

34

[IpOBOIHUKY U JUATEKTPUKH.
3aKOH COXpaHEHUsI
3IEKTPUYECKOrO 3apsaa

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3amau Ha IIPUMCHCHUC
CBOICTB OJICKTPHUYICCKUX 3apsa10B

https://m.edsoo.ru/SXWWOSWIJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUS
ero CyIIeCTBOBaHHMS. MICTOUHUKHI
AIIEKTPUYECKOTO TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JleficTBHS DIIEKTPUYECKOIO TOKA

https://m.edsoo.ru/Q8WUTCKVT

38

VYpoxk-uccinenosanue "Jleiictere
AIEKTPUYECKOTO TIOJISI Ha
MIPOBOJIHUKH U TUAJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DJIEKTPUYECKUH TOK B MeTajIax,
KUIKOCTAX M razax

https://m.edsoo.ru/E4CO0OOYPF

40

DnexTpuueckas Lemb U e€
COCTaBHbIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JJaboparopHast
pabota "M3mepenue u
peryaupoBaHue CUIIbI TOKa"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DJIEKTPUYECKOE HAMPSIHKEHUE.
BoawsT™metp. JIaboparopras
pabora "M3mepenue u
peryupoBaHue HallpsHKeHU "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTHBI€HNE TPOBOIHUKA.
VY nenpHOE CONPOTUBIICHUE
BEIIICCTBA

https://m.edsoo.ru/ESUOSPC4G

44

Jlaboparopnas pabota
"3aBUCUMOCTD AJIEKTPUUECKOTO
COIIPOTHUBIICHUS TIPOBOJAHUKA OT
€ro JUIMHBI, TUTOIIA/IN
MOTIEPEYHOTO CCUSHHUSI U
Marepuaia"

https://m.edsoo.ru/4JDASGZNX

45

3aBUCHMOCTH CUJIEI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspbkeHus. 3akoH Oma s
ydJacTKa Ieru

46

JlaGopatopHas pabota
"HccnenoBanue 3aBUCUMOCTU
CHJIBI TOKA, UIYILETO Yepes3
PE3UCTOP, OT CONPOTHBIICHHS
pe3ucTopa 1 HalpsHKeHUsI Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

ITocaenoBaTenbpHOE U
napajuieIbHOE COSTUHEHUS
HpOBO)IHI/IKOB

https://m.edsoo.ru/HJ990Q3493

48

JlaGopatopHas pabota
"IIpoBepka mmpaBuiia CIOKEHUS
HaIPsOKEHUH TIPU
MOCJIEI0BATEILHOM COEIMHEHUU
JIBYX pe3UCTOpOB"

https://m.edso0o.ru/VQ3VYPOTS8

49

JlaGopatopHas pabota
"[IpoBepka mmpaBuiia AJis1 CUIIbI
TOKa IpY NapajuIeIbHOM
COETMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3amau Ha IMPUMCHCHUC
3akoHa Oma I Pa3iInIHOro
COCAUHCHUS IMTPOBOAHUKOB

https://m.edsoo.ru/19ZEFKZ7Z4

51

Pabora 1 MOIIHOCTE
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo0.ru/40AIXYN3H

52

JlaGopartopnas pabota
"Onpenenenue paboTsl U
MOIIHOCTH 3JIEKTPUYECKOTO

https://m.edsoo.ru/VR92VEIJHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

TOKA"

53

DJEeKTpUUECKUE LIeTH U
NOTPEOUTEITH IITEKTPUIECKOM
sHepruu B ObiTy. KopoTkoe
3aMBbIKaHHE

https://m.edsoo.ru/1L3KZ2XILM

54

ITocTostnHBIE Mar HUTBI, UX
B3aHUMOJECHCTBIE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypoxk-uccienopanue "M3yuenne
MOJIEH ITIOCTOSHHBIX MarHuToB"

https://m.edsoo.ru/1GL7RJQOR

56

MarnuTtHoe 1osie. MarautHoe
oJjie 3eMIIU U €T0 3HAYCHUE IS
JKU3HU Ha 3emiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"DneKkTpuuecKue 3apsbl.
3apspKeHHBIC TeJa U UX
B3auMoiercTBus. [locTosTHHBIN
ANEKTPUIECKUI TOK"

https://m.edsoo.ru/RTA1IBICS

58

Konrpomnsnas padora no teme
"DneKkTpuuecKue 3apspl.
3apspKeHHBIC TeJla U UX
B3aumMoercTBus. [locTosTHHBIN
ANEeKTpUYecKuit Tok" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/ZISSW4Z7W

59

Pe3epBHblit ypok. Pabora ¢
TekcTamu 1o Teme "TlocTosTHHBIHI
ANEeKTpudYecKuit Tok" /
Bcepocculickas npoBepoyHas

https://m.edsoo.ru/EQRLKPTI1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

pabora

60

OmnsIT Opcrena. MarautHoe
I10JI€ DJIEKTPUYECKOI0 TOKA
MarauTHO€ NoJie KaTyUIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[TpumeHeHne >IeKTPOMarHiTOB
B TexHUKe. JlabopaTopHas
pabota "M3ydyeHue neicTBus
MarHUTHOTO TIOJIS Ha MIPOBOIHUK
¢ TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DEeKTpOABUTATENb IIOCTOSTHHOTO
ToKa. Mcnonb3oBanue
JJIEKTPOJBUraTeIc B
TEXHUYECKUX YCTPONCTBAX U Ha
TpaHcnopre. JlabopaTopHas
pabota "KonctpyupoBanue u
n3yueHue paboThl
AJIEKTpOABUTaTEIIS "

https://m.edsoo.ru/7VY QODMFN

63

OmnpiTel @apazes. 3akoH
3JEKTPOMATHUTHON UHIYKIIHH.
[IpaBuio Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onekrporeneparop. CriocoObl
MIOJIYYEHUS DIIEKTPUIECKON
SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UICTOYHHKAX
SHEPTUu

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"DNeKTpUUEeCKUE U MarHUTHbBIC

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

sBieHus"

66

KonTponbhas pabota mo Teme
"JNIeKTpUUECKUE U MarHUTHbBIE
siBJICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepBHbIii ypok. PaGora ¢
TeKkcTaMu 110 TeMe "TeruioBrie
siBiIeHus"

https://m.edso0.ru/4B8GKYQ1X

68

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MarguTHiIe
siBJIeHus"

https://m.edsoo.ru/ISHXLLTXX

OBILEE KOJIMYECTBO YACOB I10
[TPOPAMME

68

14.5



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTpOHHBIEe U (ppoBbIE
o0pa3oBaTe/bHbIC PeCypPChI

MexaHnunueckoe IBHKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCUTENBHOCTH
MCXaHUYCCKOIo ABMKCHUA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE TpAMOJIMHEHOE
JIBIDKEHUE

https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE npsAMOIUHENHOE
newkenue. Cpenusisa u
MIHOBEHHAsl CKOPOCTh

https://m.edsoo.ru/LO43PYTGB

[IpssMonuHenHoe
PaBHOYCKOPEHHOE JIBUKECHHUE.
VYckopenue

https://m.edsoo.ru/SKUYWCHBO0

CKopOoCTh MPSAMOJMHENHOTO
PaBHOYCKOPEHHOTO JIBHKEHUS.
I'padux ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHnast pabota
"OnpeneneHne yCKOpeHus Telia
pU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOU
mI10CcKOCTH"

https://m.edsoo.ru/1KKINJFOS8

CBoOoauoe magenne teil. OIbITH
I'anumes

https://m.edsoo.ru/NMQA4GGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE ABMXKEHUE TTIO
okpyxHocTH. [lepuoa u yactora

9 . https://m.edsoo.ru/PVRBIDTTH
obparenus. JInHeitHas u yrioBas
CKOPOCTH

EHTPOCTPEMHUTEILHOE

10 Henpoctpemurensy https://m.eds00.ru/OSLFGWFZY
YCKOpEHHUE
I1 I H .B

11 CPBLI 3AKOH HLIOTOHA. BEKTOP https://m.edsoo.ru/T4DTURL3K
CHJIBI
Bropoii 3akon HeroToHa.

12 B https://m.edso0.ru/5SA28NGVEV
PaBHOzelicTBYIOIIAS CHITa
Tperwnii 3axkon HeroTona.

13 P https://m.edsoo.ru/XPFYG64RM
Cyrniepnio3unius Cui
Perntenne 3a1a4 Ha IpUMEHEHHE

14 A p https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CHICHHE Sa/aT 1o TeMe (L HiTa https://m.edsoo.ru/HML1AMNI12
YIPYTOCTID
JlaGopaTopHnas pabota

17 «OmnpeneneHne KeCTKOCTU https://m.edsoo.ru/T4PAJAFV 1
PYKUHBD)

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRASI7
P C

19 CHICHHE Sa/aT 1o TeMe «HiTa https://m.edsoo.ru/PJDH2DCIT
TPCHUSD
JlaGopaTopHnas pabota

20 "Onpenenenue kodpduireHTa https://m.edsoo.ru/C56RD8K X8
TPEHUS CKOJIbXKEeHUs"
Pemenne 3amag mo Teme "3ako

21 THCHHE Sa7aT 1O TeM KOHEI https://m.edsoo.ru/VT3T38KBU

Hprorona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

Cuna TSKeCTH M 3aKOH
BCCMUPHOT'O TATOTCHUA.
YckopeHnue cBOOOIHOTO MaICHUS

https://m.edsoo.ru/MEETXGF6Q

23

VYpok-koupepennus "JIBuxeHue
TEJ BOKPYT TPAaBUTAIHOHHOTO
neHTpa (ComHevHas cucTema).
T"amakTukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemenne 3agayq mo teme "Cuiia
TSDKECTH Y 3aKOH BCEMHUPHOTO
TAroTeHus"

https://m.eds00.ru/VO2GVEYAT

25

[IepBast kocmMu4eckas CKOpOCTb.
HesecomocTs n neperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBecue maTepuaibHOU

TOYKHU. AOCOIIIOTHO TBEPIOE TETIO.

PaBHOBecue TBEpIOTO TENA €
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHT cuibl. LleHTp TsKecTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue maTepuaibHOU

TOYKHU. AOCOIFOTHO TBEPIOE TETIO.

PaBHOBecue TBEpIOTO TENIA €
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHT cuisl. LleHTp TsKecTH

https://m.edsoo.ru/GAMQW4SLS

28

Pewenue 3anau o reme
"MowmenT cuinsbl. Llentp Tspxkectn"

https://m.edsoo.ru/0QJSN205C

29

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "MexaHn4YecKoe
nBmkenue. Bzaumonetlictsue ten"

https://m.edsoo.ru/8D7SUVXS5]J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KonTponbnas pabora no teme
"MexaHn4ecKoe IBUKEHUE.
Bzaunmoneiictue Tea"

https://m.edsoo.ru/J1IBOUJ2YG

31

Nmnynec Tena. UMmynsc Cuisl.
3aKOH COXpaHEHUsI UMITYJIbCA.
VYmpyroe u Heynpyroe
B3alUMOJICHCTBHE

https://m.edsoo.ru/7PISBWQD2

32

Pemenue 3amau nmo treme "3akoH
COXpaHEHHUs uMIrysbca"

https://m.edsoo.ru/LOO6EH8F9

33

VYpok-koupepennus "PeakTuBHOE
JBUKEHUE B PUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanunyeckasi pabota u
MOIITHOCTh

https://m.edsoo.ru/FCOHVOY XP

35

Paborta cuiibl TSXKECTH, CHITBI
YIPYTOCTH U CHJIbI TPEHUS

https://m.edsoo.ru/Y4H20OMDHI

36

JlaGopaTopHnas pabota
«Omnpenenenue padOThI CUIIBI
TPEHHUSI P PABHOMEPHOM
JBUKCHHUH TEJA T10
TOPU30HTAILHOU MMOBEPXHOCTH)Y

https://m.edsoo.ru/609HFE1P8

37

CBs13b dHEpruu U paboTHI.
[ToTenuuanpHas sHEprUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKON YHEPTHUH

https://m.edsoo.ru/WKXL7NXVR

39

3aKkoH COXPAHCHUSA SHCPIUHA B
MCXAaHUKE

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTopHnas pabota
«M3y4yeHne 3aK0OHa COXpaHEHHUS

https://m.edsoo.ru/0TVKE8KIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUN»

41

KonebarenbHoe 1BUKEHUE U €r0
XapaKTEPUCTHKHI

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaromye KojaeOaHusl.
BrinyxneHHbie Koe0aHusl.
Pesonanc

https://m.edsoo.ru/I3ZKD2M12

43

MaremMaTnuecKuil U NpyKUHHBIN
MasITHUKH

https://m.edsoo.ru/O71PZDM1 1

44

Ypok-uccienoBaHue
«3aBUCUMOCTH MIEpUOJIA
KOJIeOaHUI OT KECTKOCTH
HNPY>XUHBI ¥ MAaCCHI ITPy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpaienue sHepruu npu
MEXAHUUYECKUX KOJIeOaHUIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTopHnas pabota
«OrmpeienieHne 4acToThl U
nepuo/ia KojaeOaHui Py KMHHOTO
MasITHUKa)

https://m.edsoo.ru/FV1Y2NUGC

47

JlabopaTtopHnas pabota
«ITpoBepka HE3ABUCUMOCTH
nepuoja kojaebaHui rpysa,
MOJIBELIEHHOTO K HUTH, OT MacChl
rpy3a»

https://m.edsoo.ru/6YGEHWS&8DT

48

Mexannueckue BoJIHEL. CBoiicTBa
MEXaHHYECKHUX BOJIH.
[IponosibHBIE ¥ MOMIEPEUHBIC
BOJIHEI

https://m.edsoo.ru/QHBQ3USXV

49

VYpoxk-koHpepeHuus

https://m.edsoo.ru/6PNOHXSJA



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHU4eCKHUE BOJTHBI B
TBEPAOM Teie. CeicMUYEeCKUe
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’KeHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypok-uccnenoBanue
"HaOnronenne 3aBUCUMOCTH
BBICOTBI 3ByKa OT 4aCTOTHI"

https://m.edsoo.ru/SRPRGGZVSE

52

['poMKOCTB 3BYKa U BHICOTA TOHA.
AKyCTUYECKU PE30HAHC

https://m.eds0o0.ru/AOY3HSN3G

53

Ypok-koHpepeHus "YIbTpa3ByK
U UHQPa3BYK B IPUPOJE U
TeXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka K KOHTPOJIBHOMI
pabore o Teme "3aKOHbI
coxpaHeHusa. MexaHu4eckue
KoJieOaHus ¥ BOJIHBI"

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

55

KonTponbHas pabota mo teme
"3aKOHbBI COXpaHEHUS.
MexaHu4eckue KoacOaHus 1
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

aﬂeKTPOMaFHI/ITHOG II0JIC.
9J'IeI(Tp0MaF HUTHBIC BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koupepenmus "llkana
BHCKTpOMaFHI/ITHBIX BOJIH.
Hcnonp3oBanue

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

3J'ICKTpOMaFHI/ITHI)IX BOJIH OJIs1
COTOBOM CBs3U"

59

Ypok-uccnenosanue "Mzyuenue

CBOICTB OJICKTPOMArHMuTHBIX BOJIH

C IIOMOIIBLI0 MOOUJIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeneneHue
YaCTOThI U JJINHBI
ANEKTPOMATrHUTHOW BOJIHBI

https://m.edso00.ru/WIGCO6QSN

61

DJIeKTpOMarHuTHas mpupoia
cBera. CKOpOCTh CBETA.
BoJsHoBEIE cBOMICTBA cBeTa

https://m.edsoo.ru/ZFGOBMGFX

62

UcTounukn cBera.
[IpsamonuneitHoe
pacnpocTpaHeHHUE CBETa.
3atmenust Connua u JIyHbl

https://m.edsoo.ru/NLIADWAXN

63

3aK0oH OTpaKEHUs CBETA.
3epkana. Pemenne 3a1a4 Ha
NpUMEHEHHE 3aKOHA OTPasKEHUS
CBETa

https://m.edsoo.ru/QONUKCDOB

64

[Ipenomnenne cBera. 3akoH
IPEJIOMJICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TosmHOE BHYTpEHHEE OTpAKEHUE
cBeTa. Mcrnonn30Banue MOJTHOTO
BHYTPEHHETO OTPAXEHUS B
ONTHYECKUX CBETOBOJIAX

https://m.edsoo.ru/FZ7THV6E2W

66

JlaGopaTopHnas pabota
"HccnenoBaHue 3aBUCHMOCTH

https://m.eds00.ru/R80OIT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yTJia IPEJIOMIIEHHUSI CBETOBOTO
Jyda OT yIJia MaJieHus Ha
rpanute "Bo3gyx-crekio""

67

VYpoxk-koHpepeHuus
"Mcnonap30BaHue IOJIHOTO
BHYTPEHHETO OTPa)KCHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/0L9F63ZRU

68

JInna3pl. OnTHYEeCKas CHIIA JIMH3BI

https://m.edsoo.ru/ZV702L97F

69

[TocTpoenune n3o00pakeHui B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHast pabota
"Onpenenenne GOKyCHOTO
PAcCTOSIHUSA U ONITUYECKOM CHIIBI
cobuparotei TuH3b1"

https://m.edsoo.ru/3XTVNZNIJ

71

VYpoxk-koHpepeHuus
"OnTnyeckue ITUH30BEIE
nipuoopsr"

https://m.edsoo.ru/KKVRKOP3D

72

I'ma3 kak onTuyeckas cucTeMa.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koupepennus "Jled ekt
3penus. Kak coxpanutsb 3penue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnoxenne 6emoro cBeTa B
cnektp. OnbiTel HptoTOHA.
Cl10’)keHHe CEKTPATbHBIX
uBeToB. [lucnepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

JlabopaTtopHnast pabota "ONbIThI
10 PA3JIOKEHHUIO OEJIOTO CBETA B

https://m.edsoo.ru/ESISL6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

CIIEKTP ¥ BOCIPHATHIO 1IBETA
IPEIMETOB MPU X HAOIIIOIEHUU
4yepe3 1BETOBbIE (UIBTPHI"

Ypok-nipaktukym "BoiHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTephepeHus u qupaxaus"
OmneiTel Pesepdopaa u

77 pdopa https://m.edsoo.ru/P922QVFIV
IIaHeTapHasi MOJIEb aToMa
[Toctynatel bopa. Monens atoma

78 https://m.edsoo.ru/OBJPHE0G2
bopa
Hcenyckanue v noryonieHue cBera

79 atomoM. KBanTrl. JIuneituaTrie https://m.edsoo.ru/MILRTHPCO
CIIEKTPHI
VYpok-ipaktukyM "Habmronenne

80 p p Y " A https://m.edso00.1u/7NCLNW296
CIIEKTPOB UCITYCKAHUS

81 PagnoakTUBHOCTE U €€ BUILI https://m.edsoo.ru/22H32JWILM
CTtpoeHne aTOMHOTO Sapa.

82 p AP https://m.edso0.1u/IRVFSKOFK
Hyxknonnast Monens
PagmoakTuBHEIE TIpeBpalEHNS.

83 g peppatit https://m.edsoo.ru/RA796TPSP
H30Tonbl
Pemenue 3agay mo reme:

84 " " https://m.edsoo.rt/WX2HQP2S6

PannoakTuBHBIE TPEBpaIICHUS

85 [Tepuon nmonypacnana https://m.edsoo.ru/WZDJCOES7
VYpok-koH(pepeHus

86 "PannoakTUBHBIE U3TYyUYEHUS B https://m.edso0.ru/X1J4002C4
IPUpOJIE, MENULINHE, TEXHUKE"
SInepHble peakiny. 3aKOHBI

87 Aep peakt https://m.eds00.ru/YOQ2XMKO0

COXpaHECHHS 3apsI0BOTO U



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0

MacCCOBOI'O YHUCEII

88

OHeprus CBA3M aTOMHBIX SJIEP.
CBs13bp Macchl U YHEPTUH

https://m.edsoo.ru/NSTEUFIO3

89

Pemenue 3agad mo reme
"Anepubie peakuyun"

https://m.edsoo.ru/OD4KHLQ4T

90

Peaknnu cuHTe3a U neaeHus
anep. UcTouHnku sHEeprun
CouHIta 1 3B€31Q

https://m.edsoo.ru/RMBFQBND7

91

Ypok-koupepenmus "AnepHas
sHepreTuka. JlercTBus
paZMOaKTUBHBIX U3TyYeHUH Ha
JKUBbIE OpraHU3MbI"

https://m.edsoo.ru/QTNWEW90Q

92

[ToaroroBka Kk KOHTPOJIBHOU
paboTte mo Teme
"DJIeKTPOMarHuTHOE TOJIE.
DIIEeKTPOMArHUTHBIE BOJHBI.
KBanToBnie aBiaenus"

https://m.edsoo.ru/TBOXB9TUO

93

KonTponbHas pabota mo teme
"DeKTpOMarHuTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJHBI.
KBanToBbie saBiaenus"

https://m.edsoo.ru/SUTJAFD6U

94

[ToBTOpEeHME, 000OIIEHNE.
JlaGopatopHble paboTHI IO Kypcy
"B3zaumonaencreue tea"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpEeHHE, 0600IICHHE.
Pemienue pacyeTHbIX U
Ka4yeCTBEHHBIX 3a/1a4 I10 TEME
"TemnoBsie mporecch”

https://m.edsoo.ru/MMINLZOSQ



https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ

96

[ToBTOpeHnue, 06061IEeHNE.
Pemenue pacueTHbIx U
KayeCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TermoBbIX aBurareneit’

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpeHnue, 06061IEHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 33]1a4 10 TEME
"KII/ snexrpoycTtanoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOopenue, o6o0IICHNE.
JlaGopaTopHbie pabOThI 10 KypCy
"CBeToBbIC sIBJICHUS"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTropenue, 0000menue. Pabora
C TEKCTaMH 110 TeMe "3aKOHBI
COXPAaHEHHUs B MEXaHUKe"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenwue, 0600meHue. PaGoTta
¢ Tekctamu 110 Teme "Konebanus
U BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, o600menne. Pabora
¢ TekcTtaMu o TeMme "CBETOBLBIE
saBieHus"

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpenue, o606menne. Pabora
¢ Tekctamu 1o Teme "KBaHToBast
u saepHas ¢puzuxa"

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8

ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NPoOBEPSAEMOro
pe3yJbTaTa

IIpoBepsieMble peIMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iindaTth ABJICHUA IO OIMMMCAHUIO HUX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOe SBICHHE

1.3

pacrno3HaBaTh NPOSBICHHE HW3YYEHHBIX (QU3NYECKUX SBICHUNA B
OKpY’KaloIlleM MHpE, B TOM 4Hciie (hU3NYecKHe SIBICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/7a4y B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKM) (PUINUECKUX SIBICHUN

1.4

ONUCHIBATh HU3yYEHHbIE CBOWCTBA Tel M (PU3UUECKUE SBICHUS,
UCTIONB3ys (U3NYECKHE BEIWYWHBI, TPHU ONWCAHWH MPABUIBHO
TPaKTOBaTh (PU3WYECKUH CMBICT HCIOJIB3YEMBIX BEIHYHH, WX
0003HAYCHHS U CTUHHIIBI (PU3UIECKUX BEIMIHH, HAXOIUTH (OPMYJIHI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYyTUMH
BEIMYMHAMHU, CTPOUTH TrpauKku  HM3YYCHHBIX  3aBHCHMOCTEH

(bHSH‘leCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaTb CBOMCTBaA TCI, (bl/ISI/I‘IeCKI/Ie SABJICHUA W IIPOLCCCHI,
HUCIOJIB3YySA H3YYCHHBIC 3aKOHBI, IIPpH OJ3TOM JOaBaTb CJIOBCCHYIO
(bopMy.]'II/IPOBKy 3aKOHa H  3allMChIBATh €I0 MAaTCMAaTHU4YCCKOC

BBIpAKEHHE

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, TPOIECCHl M CBONCTBA TEJ, B TOM
Yyyclie W B KOHTEKCT€ CHUTyallMil MpPaKTUKO-OPUEHTHUPOBAHHOTO
XapaKkTepa: BbEBIATL MTPHUYNHHO-CICACTBCHHBIC CBA3HM, CTPOUTH
oObsicHeHHEe M3 1 — 2 JIOrMYecKuX ImaroB ¢ omopod Ha 1 — 2
M3yYEHHBIX CBOMCTBA (PU3NUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMECPHOCTHU




1.7

pemaTth pacu€THbie 3a1aud B 1 — 2 NeWCTBUS, UCTIOIB3Ysl 3aKOHBI U
(dbopMyIIbl, CBSI3bIBAIONINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAN3a
YCIOBHMSL 3aJaud 3alHUChiBaTh KPAaTKOE YCJIOBHE, IMOJACTABISThH
¢buznyueckre BelIWYMHbBI B (YOPMYIIbl U IPOBOAUTH PACUEThI, HAXOAUTD
CIpaBOYHbIC JaHHbIC, HEOOXOAUMBIE ISl PEIlIeHUs 3aja4, OLICHUBATD

PEATUCTUYHOCTh MOJTYYEHHOU (PU3UUECKON BEIIUYUHBI

1.8

pacro3HaBaTh HpPOOJIEMBI, KOTOPbIE MOXKHO PEHIMTh TPH ITOMOIIN
(1)I/I3I/I‘-ICCKI/IX METOOAOB, B OIHKMCaHUM HCCICOAOBAHUA BBIACIATH
MpoBEpsieMOe  TpeanojokeHue  (TUMOTE3y),  pa3ivyaTth |
MHTEPIPETHPOBATh IOJYYCHHBIH pe3ysbTaT, HAaXOAWTh OIIMOKH B

XO0J€ OIIbITa, A€JaTh BBIBOJbI 110 €T0 pE3yJibTaTaM

1.9

MIPOBOAMTH OIBITHl IO HAOMIOJEHUIO (PU3MUECKUX SBJICHUN WIH
¢u3nueckux  CBOMCTB  Ten:  (QOpMyNHMpOBaTh  MPOBEpsieMble
MPENIOJIOKEHNs, coOupaTb  YCTAaHOBKY U3  IPEAJIOKEHHOTO

o60py)1013aH1/151, 3allMChIBATh XO/J OIIbITa U (I)OpMy.]'II/IpOBaTB BBIBOBI

1.10

BBITIOJIHATE TIPSIMBIE U3MEPEHUSI C HUCIOJIB30BAHUEM AaHAIOTOBBIX H
UQPPOBBIX MPUOOPOB, 3aMKCHIBATH MOKA3aHUS MPHUOOPOB C yUYETOM

3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOAWTH  HMCCIEAOBAHHWE 3aBUCHMOCTH  OJHOM  (U3NYECKOI
BEJIMYMUHBI OT JpPYrol ¢ HCHOJB30BaHUEM NPSIMbBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHMPOBAHHM Y4Y€OHOIrO HCCIEAOBaHUSA, COOMpaTh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIENYS IIPEII0KEHHOMY IUIaHY,
¢bukcupoBaTh pe3yibTaThl MOJYUYEHHOM 3aBUCUMOCTH (PUIUUYECKUX
BEJIMYMH B BHUJIE TPEJIOKEHHBIX TAOIHUIl U TPpaUKOB, J1E1aTh BIBOIBI

110 pE€3yJjibTaTaM UCCICAOBaHUA

1.12

IIPOBOJUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEJIUYMH, CIEays
NPEUI0KEHHON MHCTPYKIMH: TIPU BBITIOJIHEHUN U3MEPEHUI coOupaTh
JKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUHCIIATH 3HAYEHUE HCKOMOMU

BCINYHHBI

1.13

CO6J'IIOI[8.TB npaBujia TCXHUKHU 0e30MmacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYyI0BAaHUEM

1.14

yKa3blBaTh MPUHLUMIBI JAEUCTBUS TNPUOOPOB M  TEXHUUECKHUX
YCTPOMCTB, XapakTEpHU30BaTh MNPUHLMIBI JCHCTBUS HM3YyUYEHHBIX
npuOOpOB M TEXHUYECKUX YCTPOWCTB C TMOMOIIBIO HX OIMCAHUS,

HCIOJIb3YyA 3HaHUA 0 CBOMCTBax CI)I/ISI/IIICCKI/IX SIBJICHUM u




HeoOXouMBbIe (PU3MUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOJIUTL TMPUMEPHl (HAXOMUTh HH(POpPMAIMIO O MpPUMEpPax)
MPaKTUYECKOTO UCTIONB30BaHUsS (PU3NICCKUAX 3HAHUN B ITOBCETHEBHOMN
JKU3HU i o0ecrmiedeHuss O€30MacHOCTH TpH  OOpalleHuu C
npuOOpaMH U TEXHUYECKUMHU yCTPOHCTBAMH, COXPAaHEHHS 37I0POBBS U
COONIOICHUST HOPM DSKOJOTHYECKOTO TIOBEIECHUS B OKPYXKAIOIICH

cpene

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(OpManuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM M MyTEM CPaBHEHMSI Pa3IUYHBIX HCTOYHHUKOB
BBIIENATh MH(OpMAIMIO, KOTOpas SBISETCS MPOTUBOPEUUBON MU

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCII0JIb30BATh npu BBITNIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTOMYNAPHYIO  JUTEepaTypy  (U3MUECKOro  CcoaepKaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus HHPOpMAIIH

13 OJJHOM 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIC KPATKHE MICHMEHHBIEC H YCTHBIE COOOIICHHUS
Ha ocHOBe 2 — 3 HCTOYHHKOB HUH(pOpMaLUU (PUIUIECKOTO
COJIEp’KaHus, B TOM YHUCJIe MyOJIMYHO JeNaTh KpaTKue COOOIICHHS O
pe3ysbTaTax MPOEKTOB WM Y4YeOHBIX HCCIEAOBAaHUN, HPU 3TOM
rPaMOTHO MCIIOJB30BaTh W3YyYECHHBIM NOHATUMHBIN amnmapar Kypca

(bu3KKH, CONPOBOXKIATH BHICTYIICHUE MPE3eHTAIUEH

1.19

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUN pacIpeesiTh
00513aHHOCTH B TPYMII€ B COOTBETCTBHUH C IMOCTABJICHHBIMU 3a/1a4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JIEATEIBHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHHE

OKPY>KaOIIHUX

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3y/IbTAThI OCBOCHHSI OCHOBHOI
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust




1.1

HCIIOJIb30BaTh IIOHATHUA

1.2

pas3iindaTth ABJICHUA IO OIMMCAHUIO HX XaAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOe SBICHHE

1.3

pacrno3HaBaTh NPOSBICHHE W3YYEHHBIX (QU3NYECKUX SBJICHUNA B
OKpY’KaloIlleM MHpE, B TOM 4Hciie (hU3ndecKue SIBICHUS B MPHUPOJIE,
IIPU 3TOM MEPEBOIUTH MPAKTHUUECKYIO 33/7a4y B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PUINIECKUX SIBICHUIN

1.4

ONUCHIBATh HU3yUEHHbIE CBOWCTBA Tel M (U3UUECKUE SBICHUS,
UCTIONB3ysd (U3NYECKHe BEIWYHMHBI, TPH ONWCAHWH MPABUIBHO
TPaKTOBaTh  (U3MYECKHH  CMBICI  HMCHOJNB3YEMBIX  BEJIHYHH,
0003HAYECHHS U CTUHHIIBI (PU3UIECKUX BEIMIHH, HAXOIUTH (OPMYJIHI,
CBS3BIBAIOIIME JAaHHYIO (HU3MYECKYI0 BEIMYMHY C JIPYyTUMH
BEIMYMHAMHU, CTPOUTH TIpauKkd  HW3YYCHHBIX  3aBHCHMOCTEH

(I)I/ISI/I‘IGCKI/IX BCINYHNH

1.5

XapaKTCPpHU30BaTb CBOMCTBaA TCI, (bl/ISI/I‘IeCKI/Ie SABJICHUA W IIPOLCCCHI,
HCIOJIB3YySA H3YYCHHBIC 3aKOHBI, IIPH OJ3TOM OaBaTb CJIOBCCHYIO
(bopMy.]'II/IpOBKy 3aKOHa H  3allMChIBATh €I0 MAaTCMAaTHU4YCCKOC

BBIpAKEHUE

1.6

O6’b$ICH$ITB (1)I/I3I/I‘-IGCKI/IQ Hpoueccm nu CBOfICTBa TCJI, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluii MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISABJIATH HpI/I‘H/IHHO-CJIel[CTBeHHBIe CBA3U, CTpOI/ITB O6'b}ICHeHI/Ie n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIbKO 1 — 2 HM3y4YEeHHBIX CBOMCTBa

¢bu3nUecKux IBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THble 3a1aud B 2 — 3 NEWCTBUS, UCTOJIb3Ysl 3aKOHBI U
(dhopmyIibl, CBA3BIBAIOITNE (PU3UUIECKHE BEIMUYMHBI: HA OCHOBE aHaIN3a
YCIJIOBHSI 33J1a4M 3aMKUCHIBATH KPATKOE YCIOBHE, BBISIBISITH HEJOCTATOK
JNaHHBIX JJIS pelleHus 3a/adyd, BBIOMpPATh 3aKOHBI U (HOPMYIIbI,
HeoOXoauMBbIe Ui €€ pelIeHus, MPOBOJUTh PAcU€Thl U CPABHHUBATH
MOJIydYEHHOE 3HA4YCHHE (PU3NYECKOW BEIUYMHBI C W3BECTHBIMH

JaHHbIMH

1.8

pacnio3HaBaTb HpO6J’I€MLI, KOTOPBIC MOKHO pPCIIWUTH IIPpU IMOMOIIN
(1)I/ISI/IIICCKI/IX METO/J0B, HCIIOJIb3YyA OITMCaHHEC HUCCICI0OBaHUsI,
BBLACIATH IMPOBEPACMOC MPCAIOJIOXKCHUC, OLCHUBATH INPABUIIBHOCTDH

nopsiAKka nMpoBCACHHA UCCICAOBAHUA, ACTIATh BHIBO/AbL




1.9

NPOBOJUTH OMNBITBI IO HAOMIONEHUIO (U3NYECKUX SBICHUN WU
¢busznyeckux  CBOWCTB  Ted:  (GOpPMYyJIUPOBATH  MPOBEpSEMBbIC
OpPEINoNoXKeHusl, CcoOuparh  YCTAaHOBKY U3  HPEAJIOKEHHOTO

O60py,Z[OBaHI/I${, OIIMCBhIBATh XO/J OIIbITa U (bOpMYJ'II/IpOBaTB BBIBOBI

1.10

BBIIIOJIHATH IPSAMBIE H3MEPEHHMS C MCIOJIB30BAHMEM aHAJOTOBBIX
nprOOPOB U TaTYNKOB (PU3UUECKUX BEITMUMH, CPABHUBATH PE3YJILTAThHI

M3MEPEHHH ¢ YIETOM 3aJaHHONM a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTH  HMCCJICIOBAHME  3aBUCUMOCTH  OJHOW  (PU3HUECKOU
BEJIMYMHBI OT JIPYrOM C MCIOJIB30BAHUEM INPSAMBIX HW3MEPEHHUN:
MJIAHUPOBATh HCCJEAOBaHUE, COOMpPATh YCTAHOBKY M BBITIOJHATH
U3MEpEeHUs, Ccleays  TpeUIoKEHHOMY  IJaHy, (UKCHPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIWIl U TPadUKoOB,

ACJIaTh BbIBOJABI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  HM3MEpEHUs  (U3NYECKHX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs], COOMpaTh IKCIEPUMEHTATIbHYIO YCTaHOBKY,
clenys TNPENIOKCHHOW HMHCTPYKLUH, U BBIYKUCIATH 3HAYCHUE

BCIINYHHBI

1.13

coOmogaTh TpaBWiIa TEXHUKH O€30MacHOCTH Tpu  pabore cC

abopaTOpHBIM 000PYTIOBAHUEM

1.14

XapaKkTepu30BaTh TNPUHIUMBI JAEWCTBUA HU3YYEHHBIX NPHUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HX OIUCAHUS, HUCIOJIb3Ys
3HaHHA O CBOWCTBAaX (U3MYECKUX SBIEHUH U HEOOXOIUMBbIe

(bHSI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb NPOCTBIC TCXHUYCCKUC yCTpOf/'ICTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I IIo CX€MaM U CXEMATUYHBIM PHCYHKaM, COCTABJISATb CXEMBI
QJICKTPHUICCKUX Leneil ¢ moclegoBaTelbHBIM M napauiC]IbHbIM
COCAMHEHNUEM 9JICMCHTOB, pasinyas YCJIIOBHBIC 0003HaUYCHUS

9JICMCHTOB JJICKTPUYCCKUX Lenei

1.16

NPUBOAUTH TpHUMEpHl (HaXOIuUTh HHPOPMALMIO O TpHUMEpax)
MPAaKTUIECKOTO UCTIONB30BaHUs (PU3NIECKUX 3HAHUN B ITOBCETHEBHOMN
KM3HM s obOecreueHUs 0€30MacHOCTH HpU  OOpallleHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPONHCTBAMU, COXPAHEHUS 3/10pOBbs U
COOJIIOJICHUST HOPM SKOJIOTMYECKOI'O IOBEJIEHHS B OKpPY)KAIOLIEH

cpene




1.17

OCYIIECTBIISATH MOUCK UH(DOpMAIIMHU PUINIECKOTO COJIEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUM W NYTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh WH(POPMAIUIO, KOTOPAS

SABJIACTCA HpOTHBOpe‘lHBOﬁ HJIM MOJKET OBITh HGHOCTOBepHOﬁ

1.18

UCIIONIb30BaTh IMpPH  BBINOJIHEHWU Yy4YeOHBIX 3aJaHUil  Hay4HO-
HOMYJIIPHYIO JIUTEpaTypy (QHU3UUECKOro COJEp)KaHHs, CIPaBOYHBIC
MaTepuaibl, pecypchl cetu VHTepHer; BiaaeTh NpUEMaMH
KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(POpMAIUK U3 OJHOMN

3HAKOBOW CHUCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC MMMChbMEHHBIC M KPATKHE YCTHBIC COOOIICHMS,
0000mmas uHMDOPMALUIO U3 HECKOIBKUX HCTOYHUKOB (PU3UYECKOTO
COJICp’KaHUs, B TOM YHCJIC IyOJUYHO MPEACTABIATh PE3YJIBTATHI
MPOEKTHOM WM UCCIIEOBATENIbCKON JEATENbHOCTH, TPU OSTOM
IPAMOTHO HCIOJIB30BaTh W3YYEHHBIM IOHATHMHBINA ammapaTr Kypca

(bI/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{I/IeI71

1.20

MIPU BBINIOJTHEHUH Y4E€OHBIX MPOEKTOB U HCCIEAOBAHUN (U3UUYECKUX
MPOIIECCOB pacTpeeisTh 005S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMU 3a/lauaMM, CIEIWTh 32 BBINOJHEHUEM IUIaHA
JNEUCTBUA WU KOPPEKTUPOBATH  €ro, aJICKBATHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JIEATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBUE,  MPOSBISAL  T'OTOBHOCTh

pazpemiath KOHQIUKTHI

9 KUIACC

Kon
MPoOBEPSAEMOro
pe3yJbTarTa

IIpoBepsieMble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

pas3iindaTtb ABJICHUA IO OIMMCAHUIO HUX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOe SBICHHE

1.3

pacrmo3HaBaTh NPOSBICHHUE HW3YYEHHBIX (QU3NYECKUX SBICHUNA B
OKpY’KaloIlleM MHpe, B TOM 4Hciie (hU3ndYecKHe SIBICHUS B NMPHUPOJIE,
IIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/7a4y B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINIECKUX SIBICHUN




1.4

ONMCHIBATh M3yUCHHBIE CBOWCTBA Tel M (PU3UUECKUE SBICHUS,
UCHONB3Yysl (U3MYECKHE BEJIUYMHBI, TPU ONUCAHUU TPABUIBHO
TPaKTOBaTh  (DU3MYECKHIA  CMBICI  HCIOJIb3YEMBIX  BEJIWYHH,
0003HAUYECHUS U €IUHULIBI GU3UYECKUX BEIUYUH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTHh TpadUKU  U3YYEHHBIX  3aBHCHUMOCTEM

(U3HYECKUX BEIIUIUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UYECKUE SBICHUS M MPOLECCHI,
UCIOJIb3Yysl M3YyYEHHBIE 3aKOHBI, IIPM OJTOM [JaBaThb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3alHCHIBaTh €ro  MaTeMaTHYeCcKoe

BBIPA)KCHHE

1.6

OOBSACHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TeJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUd IPaKTHUKO-OPUECHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIAroB € IOMOLIBI0 2 — 3 HM3YyYEHHBIX CBOMCTBA

(bu3nYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ajauyu (onuparomuecs Ha cucremy u3 2 — 3
yYpaBHEHMi), HCHOJIB3Ys 3aKOHbl M  (OpPMYJbl, CBA3BIBAIOIINE
¢dusnueckue BEIUYMHBI HAa OCHOBE aHAJIN3a YCIOBHSA 33/a4d
3allUCBhIBaTh KPATKOE YCIIOBUE, BBIABIATH HENOCTAIOUIME MU
M30BITOYHBIE IaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJIIbI, HEOOXOIUMBIE
IUI pellieHMs], NMPOBOAUTh PACUYETHI M OLIEHUBATh PEATUCTHYHOCTH

MIOJIy4E€HHOT'0 3HAaUeHUs (PU3NUECKON BEITHMUNHBI

1.8

pacnosHaBaTh MpOOJIEMBbl, KOTOPbIE MOXKHO PpEIIUTh TMPH HOMOIIU
(GU3MUECKUX METOAOB, UCIOJB3Ysl ONMCAHUE UCCIIENOBaHUS, BBLACIAThH
IIPOBEPSEMOE IPEIIOI0KEHUE, OLEHUBATh IPABUIBHOCTH IOPSIKA
NPOBEJICHUS] UCCIEOBAaHMSA, [JelaTbh BBIBOJbI, HHTEPIPETUPOBAThH

pe3yabTaThl HAOIIOICHHIA U OTIHITOB

1.9

IPOBOJIUTH OMNBITBI IO HAOMIONEHUIO (U3NYECKUX SBICHUN WU
(bU3MYECKUX CBOWCTB TeN: CAaMOCTOSITEIBHO COOMpAaTh YCTAaHOBKY U3
n30bITOYHOTO Habopa 00OpYIOBaHUS, ONMHUCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYIHPOBATH BHIBOABI

1.10

IPOBOAUTh MpPU HEOOXOAUMOCTU CEPUI0 MPSAMBIX H3MEpPEHUH,
ompeneNisAs CpeJHee 3HadeHHue u3MepseMol BelnuuuHbl ((okycHoe

paccTosiHue coOuparomeld JHH3bI), 000CHOBBIBATH BHIOOp crocoba




M3MepeHus (M3MEPHUTEIHHOTO MPHOOopa)

1.11

NPOBOJIUTH HCCIEIOBAHUE 3aBUCUMOCTEH (PHU3MUECKUX BEIUYUH C
HCIOJIb30BAHUEM MPSIMBIX M3MEPEHMI: IUIAHUPOBATH HCCIIENOBAHUE,
CaMOCTOSITENIFHO COOMpPaTh yYCTAHOBKY, (DUKCHUPOBATH pPE3yJIbTAThI
MOJyYEHHOM 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B BHUJE TaOIULU

rpaduKoB, JeIaTh BHIBOBI IO PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  HM3MEpeHUs  (U3NYECKHX  BEJIUYHUH:
IUTAHUPOBATh U3MEPEHUsI, COOMPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATH W3MEPEHUsA, CIeAys IPEeNIOKCHHOW HWHCTPYKLUH,
BBIYMCIISITH 3HAYEHUE BEIWYMHBI W AHAJIU3UPOBATH ITOJYYEHHBIE

PE3YJIbTATHI C y‘léTOM 3aJIaHHOM MOrpeIIHOCTHU H3MepeHHfI

1.13

CO6J'IIOI[8_TB paBujla TCXHUKU 0€e30IMacHOCTH pu pa60Te C

n1a00paTOPHBIM 000pyTOBaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPHU3HAKH W3YyUYEHHBIX (U3NUECKUX MOJIEICH:
MaTepHalibHas TOUKa, a0COIIOTHO TBEPOE TENIO0, TOUCYHbIH MCTOUHUK
CBeTa, Jyd, TOHKAas JUH3a, IUIAHETapHas MOJEIb aToMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O sApa

1.15

XapaKTepu30BaTh TMPUHIUMBI JAEWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX OIUCAHUS, HUCIOJIb3Ys
3HaHHA O CBOWCTBAaX (HU3MYECKUX SBIEHUH U HEOOXOIUMBbIe

¢du3nveckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M  CXEMAaTUYHbIE PUCYHKM H3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIIBHBIX pudopoB 51
TEXHOJIOTUYECKUX TPOLECCOB MPU PELICHUH Y4YeOHO-IIPAKTUYECKHX
3aJ1a4, ONTUYECKUE CXEMBI JIJISl MOCTPOCHUSI N300paKeHHUH B IMIIOCKOM

3epKajie ¥ coOuparomei T1uH3e

1.17

NPUBOAUTH TpHUMEpHl (HaXOIuUTh HMHPOPMALMIO O TpHUMEpax)
MIPAKTUYECKOT0 UCIOJIb30BAHUS (PU3NUECKUX 3HAHUM B TIOBCETHEBHOM
KM3HM s obOecrieueHHs 0e30MacHOCTH NpU  OOpallleHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPONHCTBAMU, COXPAHEHUS 3/10pOBbS U
COOJIFOJICHUST HOPM SKOJIOTMYECKOIO IOBEJIEHHs B OKpPY)KAOLIEH

cpene

1.18

OCYIIECTBIISATH MOUCK HH(DOpMAIIMH PUINIECKOTO COJIEPKAHUS B CETH

Wntepner, camocTosTensHO (QOpMYIUpYsST TOUCKOBBIM  3ampoc,




HaxoauThb nyTn OIpPCaACIICHUA AOCTOBCPHOCTHU HOJI}"—ICHHO?I
I/IH(i)OpMaHI/H/I Ha OCHOBE€ HMCHOIIUXCS 3HAaHUM H JOITOJIHUTCIIbHBIX

HUCTOYHHUKOB

1.19

UCTOJNb30BaTh TPU  BBINOJHEHWH Y4YeOHBIX 3aJaHUi  Hay4yHO-
HOMYJIIPHYIO JIUTEPaTypy (QHU3UUECKOro COJEpKaHMs, CIIPaBOYHbIE
Marepuaisl, pecypcbl cetu VHTepHer; BiageTs  NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MH(DOpMaLUK U3 OJHON

3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co3/laBaThb COOCTBEHHbIC IHCBMEHHbIE W YCTHBIE COOOIICHHS Ha
OCHOBE HH(OpPMAIMM U3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO
coJiepKaHusl, MyOIUYHO MPEACTABIATh PE3YJIbTAaThl MPOEKTHOW WIIH
HCCIEN0BATENIBCKOM  JEATENBHOCTH,  HPU  3TOM  T'PaMOTHO
UCIIOJIB30BaTh U3YYEHHBIN OHATUIHBIN aNapar u3y4aeMoro pasaena
(GU3MKM U CONPOBOXKIATh BBICTYIUIEHHE IpEe3eHTalueil ¢ ydérom

0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

MIPU BBINIOJTHEHUH Y4E€OHBIX MPOEKTOB U HCCIEAOBAHUN (U3UUYECKUX
MPOIIECCOB pacTpeeisTh 005S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMU 3a/lauaMM, CIEIWTh 32 BBINOJHEHUEM IUIaHA
JNEUCTBUA WU KOPPEKTUPOBATH  €ro, aJICKBATHO  OLICHUBATh
COOCTBEHHBI BKJaJ B JIEATENbHOCTh TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBUE,  MPOSBISAL  T'OTOBHOCTh

pazpemiath KOHQIUKTHI

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7T KJIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pa3jiena 3JIeMEeHTA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXAIOILETO MHUPA

duszuka — Hayka O Mpupone. SIBiIeHus NpPUPOABL.

1.1 ®du3nyeckue  SBJICHUSA: MECXaHHUYCCKHC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CB€CTOBBIC, 3BYKOBLIC




1.2

@usnueckue BenW4MHBL. V3mepeHue — (PU3MUECKUX
BenmunH.  @usnueckue  npubopsl.  [lorpemHoctsh

U3MepeHuil. MexxayHapoIHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAY4HBI METOJ MO3HAHUSA: HAOIIOJCHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBHKEHUE THUIOTE3,
HKCHEPUMEHT 10 NPOBEPKE TUIOoTe3, OOBsICHEHUE

HaAOJIFOaeMOT0 SBJICHUS

1.4

Ornucanue pU3NYIECKUX SBJICHUN C TIOMOIIBIO MOJIeTIeH

1.5

[TpakTuueckue padbOTHI:
N3mepeHne pacCTOsIHUN.
N3mepenne 00bEMa KUAKOCTU U TBEPIOTO TeA.
Onpenenenue pazMepoB MajbIX TEIl.
N3mepenue TemmepaTypbl TPy IOMOIIHU KAJKOCTHOTO

TEPMOMCTpPA U NAaTYHNKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHNM A O CTPOEHNU BEIIIECTBA

CTpoeHI/IC BCIICCTBA: AaTOMbl MW  MOJICKYJIBI, HX

2.1 pa3Mepbl. ONBITHI, 10Ka3bIBAIOLINE IUCKPETHOE CTPOECHHE
BEIECTBA
JBmwxenne dactun BemiecTBa. CBs3b CKOPOCTH
2.2 JB)KEHUSA  4YacTULl C  TeMmieparypoil. bpoyHoBckoe
nBwkenue, muddysus
)3 B3anMogeiicTBre 4acTHIl BEIIECTBA: IPUTSIKECHUE U
' OTTaJIKMBaHHE
ArperaTtHple COCTOSIHHMS BEIIECTBA: CTPOCHHE Ta3oB,
KUAKOocTed U TBEPABIX  (KPUCTAUIMYECKUX)  TeIl.
2.4 B3aumocBsI3p  Mexay CBOMCTBaAaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M HX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM
2.5 Oco00EeHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTrueckue pabOTHI:
Ouenka JuaMeTrpa aroMa METOJOM psaoB  (C
2.6 UCIob30BaHueM ororpaduii).

OnbITel 1O HAOIMIOACHUIO TEIJIOBOTO PACIIMPEHUS

ra3os.




OnbiTBl 1O OOHAapyXEHUIO  JeHCTBUS  CHII

MOJICKYJIIPHOI'O ITPUTAXKCHUA

JIBVDKEHUE U B3AVMOJIEMCTBUE TEJI

3.1

Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51

HCPaBHOMCPHOC IBUKCHUC

32

Ckopoctb. CpenHsss CKOpPOCTb IPU HEPABHOMEPHOM

JIBWKeHUH. PacyéT myTH U BpeMEHU ABUKECHUS

33

SBnenue uHepuuu. 3akoH HMHepHuM. B3aumoneinctBue
TeJ KaK IIPUYMHA U3MEHEHHs CKOPOCTH JIBMIKEHUS TeIl.

Macca Kak MCpa MHECPTHOCTHU TCJia

3.4

IInoTHOCTH BCIIICCTBA. CBs3b IIJIOTHOCTH C

KOJINYCCTBOM MOJICKYJI B €IUHUILIC 00BEMa BCIICCTBA

3.5

Cuita KaKk XapakTepUCTUKA B3aUMOJICUCTBUS TEI

3.6

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

MNOMOIIbKO JTUHAMOMETpPA

3.7

SIBaeHME TATOTEHMS U cujla TsoKecTH. Cujla TSHKCCTH

Ha JApyrux miaaHerax. Bec Tema. HeBecomocTs

3.8

Cuna tpenus. TpeHue CKOJBXKEHUS M TPEHHUE IMOKOSI.

TpeHue B mpupojie U TEXHUKE

3.9

CroxeHue Cuj, HampaBJCHHBIX IO OJHOM MPAMOIA.

PaBHOpelicTBYOIIAsA CUIT

3.10

[TpakTuyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO  JIBHIKEHUS
(mapuka B JKHIKOCTH, MOJEIH  DIEKTPHUYECKOTO
apromoOmiis u Tak gainee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIbXEHHS Opycka Wi IIapuka Iio
HaKJIOHHOM miockoctu. OnpeneneHne  IJIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPHUPYIOIIHE
3aBUCUMOCTh pacTsikeHust (aedopmariii) NpyKUHBI OT
MPWIOKEHHON Ccuibl.  ONBITB, JEMOHCTPHUPYIOIIHE
3aBHCHMOCTh CHJIBI TPSHHS CKOJILKCHHSI OT Beca Tejia |

XapaKTepa COMPUKACAOIIUXCS HOBCpXHOCTGfI

3.11

du3nyecKue SIBICHUSI B Ipupoaec: NMpuMeEpbl IBUKCHUS C

Pa3IMYHBIMHA CKOPOCTSIMM B JKMBOM M HEXMBOW IPUPO/IE,




JICCTBUE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTporuCcTBa: JUHAMOMETP, MOAIUITHUKH

JABJIEHUE T

BEPJIBIX TEJI, )KMJIKOCTEI Y TA30B

4.1

Hasnenune TtBEpHoro tena. CrnocoObl yMEHBIIEHUS U

YBCIIMUCHUA OaBJICHUSA

4.2

JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS Ta3a OT 00bEMa,

TEeMIIEPATypPhI

4.3

Hepez[aqa JaBJICHUA TBép,Z[BIMI/I TCJIaMHU, XUIKOCTAMH U

razamu. 3akoH Ilackas. IITHeBMaTHUEeCKUE MAIITUHEI

44

3aBI/ICI/IMOCTB JAaBJICHUA KUIKOCTHU oT FJIyGI/IHLI.
IMuppocTraTuaeckuii mapagokc. CooOmarmmuecs: CoOCyIbl.

FPII[pElBJIH‘-I@CKI/IC MCXaHU3MBbI

4.5

AtMmocdepa 3emnu u atmMochepHoe naBienue. [IpuanHbl
CyIIECTBOBAHUS BO3AYITHOW 000509ku 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBICHUS OT

BBICOTEI HaJl YPOBHEM MOpPA

4.6

N3smepenne armochepunoro masnenus. [IpuGopsr nms

HU3MCPCHUMA aTMOC(l)CpHOFO JaBJICHUA

4.7

JlelicTBUE XUAKOCTM M Ta3a Ha MOIPyKEHHOE B HUX
Teno. BrlTankuBaromasi (apxumenoBa) cuiia. 3aKOH

Apxumena

4.8

[InaBanue ten. Bo3gyxomnnaBanue

4.9

[TpakTrueckue pabOTHI:

UccnenoBanue 3aBUCHMMOCTM Beca Tella B BOJAE OT
00béMa TMOTrpYyXKEHHOWM B JKMIKOCTh 4YacTH Tea.
OmnpeneneHre BRITATKUBAIOLIEH CUJIbI, IEUCTBYIOIICH Ha
TE€no, MNOrpyxEéHHoe B  kuiakocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAIKHUBAIOIIECH CUJIbI, AEHCTBYIOLIEH
Ha TEI0 B JKUAKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPUPYIOIIUE  3aBUCHUMOCTH  BBITAIKMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TEJIO B KHUJKOCTH, OT 00bEMa
MOrPYKEHHOM B KMAKOCTb YaCTH TeJIa U OT ILNIOTHOCTH
xuakoctu.  KoHCTpyWpoBaHue — apeoMmeTpa WM

KOHCTPYUpOBAaHUE  JIOAKM W OIpelaeicHue €€




Ipy30I0AbEMHOCTH

4.10

duznueckre  SBICHUS B NOPUPOAE:  BIMSIHUE
atMoc(epHOro  JaBl€HUS HA JKHUBOW  OpraHU3M,

TUIaBaHUE PHIO

4.11

TexHUYecKkue YCTPOIMCTBAa: COOOIIAMOIINECS COCY/IbI,
YCTPOMCTBO BOAOMNPOBOJA, THAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOH Hacoc,

apeomeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas padbora
5.2 Mexanuueckast MOITHOCTb
53 [IpocTble MeXaHWU3MBI: pblYar, OJIOK, HaKJIOHHAs
' m10ckocTh. [IpaBuiio paBHOBECUS pbluara
54 [IpumeneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuio»  MexaHukd.  Koaddunuenr
5.5 IIOJIE3HOT'O JEUCTBUSA MEXaHU3MOB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToTennmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sneprus
53 ITonHass MexaHWuYeckas 3HEprusl. 3aKOH H3MEHEHHS U
' COXpaHEHHUs MEXaHUYECKOW SHEPTUH
[IpakTuueckue padboTHI:
Onpenenenre  pa®OTBI  CHJIBI  TPEHUS  NpHU
- paBHOMEpPHOM  JABM)KEHMHM Tejla [0 TOPHU30HTAIBLHOU
. noBepxHocTu. MccnenoBanue ycinoBuil paBHOBECUS phluara.
Nsmepenne KIIJ] HaknonHOM miockocTu. M3yuenne 3akoHa
COXpaHEHMs MEXaHUYECKON YHEPTUH
510 dusnueckue sBICHUS B MPUPOJE: pblYaru B TeEIE

YCJIO0BCKa

5.11

TexHuueckne yCTpPOMCTBA: pblYar, MOABUXKHBIA U
HEMNOJIBWKHBINM OJIOKM, HAKJIOHHAS MJIOCKOCTh, MPOCTHIE

MEXaHU3MBI B OBITY

8 KVIACC




Kon Kon
IIpoBepsieMble 3/1€MEHTBI COAEPKAHUSA
paszea 3J1eMeHTa
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
' MosieKyd.  OmbIThI, MOATBEPXKJAIOIIME  OCHOBHBIE
MIOJIOKEHUS MOJICKYJIIPHOKUHETUYECKON TEOpUH
Mopnenn  TBEpAOro, KHAKOIO U Ta3000pa3HOro
6.2 cocTtosiHMI BemiecTBa. Kpucramumueckue U amopgHbIe
Tena
OObsicHEHHE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPIBIX Tell
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKUHETHYECKON
TEOPHH
6.4 CmaunBaHuE M KallWJUSIPHBIE SIBJICHUS
6.5 TemoBoe paciiupeHue u cxxatue
66 Temneparypa. CBsA3b TeMmmepaTtypbl CO CKOPOCTBIO
6 ' TEIUIOBOTO JIBUYKEHUS YaCTHULL
67 Buytpennss sneprus. CriocoObl U3MEHEHUS! BHYTPEHHEH
' SHEpIuu: Terionepeaaya U CoBepiieHue padoThl
63 Bupas! temnonepenaun: TEMIONPOBOAHOCTb, KOHBEKLNS,
' U3ITy4YeHue
KonnuectBo  temnorhl.  YienbHass — TEMJI0EMKOCTh
6.9
BEIlleCTBA
TemiooOMeH u© TemjaoBoe paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOro OanaHca
611 [1naBnenue u oTBepAEBaHUE KPUCTAIUIMUECKUX BEIIECTB.
' VY nenpHas TEmI0Ta IIIABICHUSA
[TapooOpazoBanue u  KoHAeHcauus.  McmapeHue.
610 Kunenue. VYnenpHas Temiora  mapooOpa3oBaHUSI.

3aBUCHUMOCTh TEMIIEPATypPbl KUIEHHUS OT aTMOC(HEPHOro

JaBJICHUA




6.13

BnaxnocTs BO3ayxa

6.14

9HeprI/I$I TOILIMBA. Y JIeIbHas TEIIOTa CropaHuAa

6.15

[Ipunuunsr  pabotel  TemnoBbix  aBurareneit  KIIJ]
TEIUIOBOTO JABMUrarels. TeruioBble IBHUTATENIM U 3aIIUTa

OKPY’KaloIleH cpeibl

6.16

3aKOH COXpaHEeHMsI U MPEBPALICHUS SHEPTUU B TEIUIOBBIX

nponeccax

6.17

[IpakTrueckue pabOTHI:

OnpiTel 1O OOHapy>KEHUIO  JEWUCTBUSA  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnpIThl MO BBIPALIMBAHUIO KPUCTAJUIOB MOBApEHHOU
COJIM WJIU caxapa.

OnpITel 1O HAOMIOACHHUIO TEIJIOBOTO PACHIMPEHUs
ra3oB, )KMJKOCTEU U TBEPABIX TEI.

Omnpenenenue AaBIeHUs BO3AyXa B OAJUIOHE IINPHIIA.

OMBITBEL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS
BO3/lyXa OT ero o0bEMa U HarpeBaHUs WIH OXJIAXKICHUSI.

[IpoBepka runote3bl JIUHEMHOW 3aBUCUMOCTHU JIMHbI
CTOJIOMKA KHJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEeMITepaTypHhI.

Habmonenue n3mMeHeHuss BHyTpeHHEH SHEpruu Tela B
pe3ynbTare Temonepeaadn U paboThl BHEITHUX CHIIL.

UccnenoBanue SIBJICHUS TerooOMeHa npu
CMEILIMBAHUK XOJIOJIHOU U rOpsiYEr BOJIBI.

OnpenenieHne KOJIMYECTBA TEILIOTHI, IOJIYYEHHOTO
BOJOW MpU TEIIOOOMEHE C HarpeTbiM MEeTaUIMYeCKUM
HUATTUHIPOM.

Onpenenenue yneabHON TEIIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca UCIIapeHus.

OrnpeznenieHre OTHOCUTENIBHON BIIAXKHOCTH BO3yXa.

Ornpenenienne yAeIbHON TEIJIOTHI TUIABJICHHUS JIbJIA.

6.18

duznyeckue SIBICHUS B opupoac: IMOBEPXHOCTHOC




HaTSOKEHHE M KalWUIApHBIE SBJIEHMS B IPUPOJE,
KpUCTaJIIbl B Iipupoje, uznyuyenue ConHua, 3aMep3aHue
BO/1I0EMOB, MOpCKHUE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCIa.

6.19

TexHuueckue yCTpOWCTBA:  KANWUISIPbL, ITPUMEPHI
WCIOJIb30BaHUs KPHUCTAJUIOB, >KUIKOCTHBIA TEPMOMETD,
JaT4uK TEMIEpaTypbl, TEPMOC, CHCTEMA OTOILICHUA
JIOMOB, TUIPOMETpBI, ICUXPOMETpP, NapoBas TypOuHa,

JIBUTATEIb BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Ten. /IBa poja aIeKTpUUecKuX 3apsiioB
B3aumopeiictBue 3apspkeHHBIX  Ten. 3akoH  Kysnona
7.2 (3aBHCHMOCTH CHUITBI B3aUMOJICHCTBHS 3apSKEHHBIX TE OT
BEJIMYMHBI 3aps/10B U PACCTOSHUS MEXY TEJIaMH)
DnexTpuueckoe noje. Hampsk€HHOCTh 3IEKTPHUUECKOTrO
7.3 nosid. IlpuHIMI Cynepno3uuuMM 3NEKTPUYECKUX IOJIEH
(Ha KaYECTBEHHOM YPOBHE)
Hocurenu »snektpuyeckux 3apsaoB. DJIeMEHTapHBIN
7.4 anekTpuyeckuil 3apsan. Crpoenue aroma. IIpoBoguuku n
TUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
6 DJIEKTPUYECKUH  TOK.  YCJIOBUSL  CYILIECTBOBaHMS
' ANEKTPUYECKOTO TOKA. ICTOYHMKHM OCTOSTHHOTO TOKA
HevictBus BIEKTPUUIECKOTO TOKa (TemtoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). OIJIEKTPUYECKH TOK B
KHUAKOCTAX U razax
. OnekTpuyeckas 1enb. Cuiga ToOKa. JNEKTPUUECKOE
' HaIpsHKEHNE
=9 ConporuieHue MIPOBOJHUKA. VY nenvHOE
' COTPOTUBIICHUE BEIIECTBA
7.10 3axon OMa aJ1s yyacTka Lenu
7.11 [TocnenoBarenbHOE W HapajUIeNIbHOE  COCIUHEHUE




MPOBOJHUKOB

7.12

Pabora u MOIITHOCTB  3JICKTPUYCCKOTO TOKa. 3akoH

Jxoyia — Jlenua

7.13

SHGKTpI/I‘IeCKI/IC Oocnm M HOTpe6I/ITeJ'II/I BHCKTqueCKOﬁ

OHCPIUu B GBITy. KOpOTKOC 3aMbIKaHHUE

7.14

ITocTostHHEIE MarHuThl. B3amMoneicTBHE MOCTOSHHBIX

MarguToB

7.15

MarautHoe mnosie. MarHutHoe mnojie 3eMIHM U €ro

3HAa4YCHUC IJIA ) KU3HH Ha 3emie

7.16

OmneiT Opcrena. MarHuTHOE MOJe 3JEKTPUUECKOr0 TOKA.

HpI/IMCHeHI/Ie QJICKTPOMAruuTOB B TCXHUKC

7.17

JlelicTBME MarHUTHOIO TOJISI HA MPOBOJHHUK C TOKOM.
DIIEeKTPOABUTATENL MTOCTOSHHOTO ToKa. Mcmosib3oBaHue
3JEKTPOJIBUTaTesell B TEXHUYECKUX YCTPOWCTBaxX M Ha

TpaHCIIOpTE

7.18

OnbiTel  @apages.  SBiaeHUE  BJIEKTPOMATHUTHOM

nHaykuuu. [Ipasuno Jlenna

7.19

DIIEKTPOreHepaTop. Cnioco0mI MOJTy4YEeHUS
JJEKTPUYECKOM  SHEpPruM.  DJEKTPOCTAHIMU  Ha

BO300HOBIISIEMBIX HCTOYHHKAX SHEPTUU

7.20

[IpakTryeckue paboThI:

OnbITH O HAOMIOJCHUIO AJIEKTPHU3ALNN Tel WHAYKIUCH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEHCTBHS DIEKTPUYECKOrO MO HA
MIPOBOJIHUKY U JUIJIEKTPUKU.

COopka u mpoBepka pabOThl AJIEKTPUUECKONW LEHH
MIOCTOSIHHOT'O TOKA.

W3mepenue u perynupoBaHue CUJIbl TOKA.

W3mepeHue u peryaupoBaHue HaNpsHKEHUs.
HccnenoBanue 3aBUCUMOCTH CHUIIBI TOKA, UAYLIETO YEPE3
pEe3UCTOp, OT CONMPOTUBIICHUSI PE3UCTOPA U HAIPSHKEHUS

Ha pE3uCTOopC.




OnbITHI, JEMOHCTPUPYIOLINE 3aBHCHMOCTD
AJIEKTPUYECKOTO COIMPOTHBJICHUS MPOBOAHUKA OT €ro
JUTUHBI, TUTOILA/IA MOMEPEYHOr0 CEYEHU U MaTepuaa.

[IpoBepka mpaBuia CJIOXKEHUS HANPSKEHUM TpuU
MOCJIeIOBATEIbHOM ~ COCIMHEHHHM JIBYX PE3UCTOPOB.
[TpoBepka mpaBuia st CHIBI TOKA TIPHU MapauIeIbHOM
coemMHeHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
3JEKTPUYECKOTO TOKa, HAYIIETO Yepe3 Pe3UcTop.
OmpeznerieHHe  MOIIHOCTH  DJIGKTPUUECKOTO  TOKa,
BBIJIENIAEMOM Ha pe3uctope. MccienoBanne 3aBUCUMOCTH
CUJIbI TOKA, UIYIIEro Yepe3 JIAMIIOYKY, OT HalpsSKEHUS
Ha HEH. Onpenenenue KIIJ HarpeBarTell.
Uccaenosanue MAarHUTHOTO B3aNMMOICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHWe MarHUTHOTO MOJIs
MOCTOSIHHBIX MAarHUTOB TMPH HMX OOBEIWHCHUH U
pazaenenuu. MccnenoBanue NEUCTBUS AJIEKTPUUECKOIO
TOKa Ha MarHUTHYO CTpEJIKY. OnbIThI,
JEMOHCTPHUPYIOIINE 3aBHCHMOCTD CHJIBI
B3aUMOJICMCTBHS KATYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HampaBi€HUss TOKa B KaTyumike. M3yueHue

,Z[CflCTBPIH MAarouTHOrO IIoJigi Ha HNPOBOJHHUK C TOKOM.

KoncrpyupoBanue u A3y4YeHUe paboTsl
BIIEKTPOJBUTATETA. N3mepenne KITA
3JE€KTPOJIBUTATEIbHOM  YCTAHOBKH. OnbIThI o

HUCCIICAOBAHUIO ABJICHHUA SHGKTPOMaFHHTHOﬁ HWHAYKIAHA:
HCCIIEAOBAaHNE WM3MEHEHHMH 3HAUCHUS U HaIpaBJICHUA

WHIYKIIMOHHOT'O TOKa

duznyeckue SABJICHUSA B npupoac: BSJIICKTPUUCCKHUC

SBICHUS B  arMmocepe, DIESKTPUUYECTBO  HKUBBIX

7.21 OpraHU3MOB, MarHUTHOE TIOJIe 3eMJIH, APEid IMOIFOCOB,
pOJIb MAarHUTHOTO MOJIS AJIs ’KU3HU Ha 3emJie, MOJIspHOe
CUSIHUE

7.22 TexHuueckue YCTpOMCTBA: DJIEKTPOCKOI, aMIepMeTp,




BOJITMETP, PEOCTAT, CYETUUK DIICKTPUYECKON DHEPIUH,
AJIEKTPOOCBETUTENIFHBIE ~ MPHOOPHI,  HArpeBaTeIbHbIC
AJIIEKTPOIPUOOPHI (mpumepsl), AIEKTPUIECCKUE
NPEJOXPAHUTEIH, HJIEKTPOMArHUT, DSJICKTPOJBUTATENb

MOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KUIACC
Kon
Kopn snemenra [TpoBepsieMble 371EMEHTHI COJIEPKaHUS
pazznena
MEXAHUWYECKMUE SBJIEHUA
g1 MexaHnuueckoe JBHXKEHHE. MarepuanbHas TOUKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepasaomepHoe IIPSIMOJIMHEMHOE JBHKCHUE.
8.4 CpenHsis W MTHOBEHHasT  CKOpPOCTb  Tela  MpH
HEPaBHOMEPHOM JBUKECHUU
y Yckopenue. PaBHOyCKOpeHHOE IPSAMOJIMHEMHOE
' JBUKECHHE
8.6 CBoboaHoe nagenue. OneiThl [anunes
i PaBHOMEpHOE NBHKEHHE 1O OKpYKHOCTH. llepuon n
8.7 yactora oOpamieHus. JIuHeliHas W yrjioBas CKOpOCTH.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHE
8.8 [Tepseiit 3akon HeroToHa
8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 [IpuHOUI cynepno3uuuu cui
8.12 Cuna ynpyrocru. 3akoH ['yka
¢ 13 Cuna TpeHMsa: cuia TpPEHHUs CKOJBXEHUS, CHIIa
' TPEHUSI [TOKOSI, IPYTHe BUIbI TPEHUS
8.14 Cuna TSKECTM M 3aKOH BCEMUPHOTO TITOTEHMS.




YckopeHue cBOOOIHOTO MaACHUS

JBuxenne  mnaHer  Bokpyr  Cosnua.  Ilepsas

515 KOCMMUECKasi CKOpocTb. HeBecoMOCTh 1 neperpy3ku
2 16 PaBHOBecue  marepuasibHOM  TOYKH.  AOCOJIIOTHO
' TBEPIOE TEIIO
%17 PaBHOBecue TBEPHOro Tena € 3aKPEIUIEHHOM OCBIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TshkecTn
8.18 Nwmnynbe Tena. U3Menenue umnyibca. Miynbe cuibl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 PeakTuBHOE qBUXKEHUE
8.21 Mexanuueckas paboTa U MOIIIHOCTb
82 PaGora cun TsbkecTH, ynpyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
823 [loTrenumanpHas SHepruss Tena, MNOJHATOTO  Haj
' MOBEPXHOCTBHIO 3eMJIU
8.24 [TorenmmanbHast YHEPTUS CHKATON MPYKUHBI
Kunernueckas sHeprus. TeopemMa O KHUHETHYECKOM
8.25
SHEPrUMn
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU
[IpakTuyeckue paboOTHI:
Omnpenenenne cpemHeld CKOPOCTH CKOJBXKEHUsT Opycka
WIM [JBIKEHUS IIAapUKa [0 HAKIOHHOM IIJIOCKOCTH.
Omnpenenenne yCKOpeHUs Tejla MpU PaBHOYCKOPEHHOM
JBUKEHHUHM 110 HAKIIOHHOW IIJIOCKOCTH.
WccnenoBanue 3aBUCHMOCTH IYTH OT BpPEMEHHU IIpH
pPaBHOYCKOPEHHOM  JIBWKEHMH  0e3  HavaJbHOMH
8.27 CKOPOCTH.

IIpoBepka THIIOTE3BI: €CIM IIPU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HayalbHOM CKOPOCTHU IYTHU OTHOCSTCS
KaK psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHUS
OT CWIbl HOpPMalbHOro JaBieHusa. OmnpeneneHue

KodpduimeHTa TpeHHusl CKoJkkeHud. OnpeneneHue




KECTKOCTH TpYyXuHBL. Ompenenenne padOTHl  CHIIBI
TPEHHS TIPH PABHOMEPHOM [BIDKCHHH Tela II0
TOPU30HTANIBHON MoBepxHOCTU. OmnpezneneHue padoTh
CWJIBl  YOPYrocTH  Hpu  moxbéMe  rpy3a ¢
HCIIOJIB30BaHUECM HCIIOABMIKHOI'O u IIOABMIKHOI'O

OJIOKOB

dusnueckue SBICHUS B Iprupoac: MPUIMBBEI U OTJIMBBEI,

8.28 nBukeHue IIaHeT COJIHEYHOW CHUCTEMBI, PEAKTUBHOE
JBUKCHHE KUBBIX OPIraHU3MOB
229 TexHuueckue  yCTpOMCTBA:  CHHUIOMETDP, JATYMKHU

TIOJIOKCHUS, PACCTOSIHUA U YCKOPCHUS, PAKCTHI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABHMIKCHUC. OcCHOBHEBIE XapaKTCPHUCTUKHU

> KOJICOAHUI: TIepHOJI, 9aCTOTa, aMILUTUTY/1a
902 Maremarnueckuit u IIPY>KUHHBIN MasITHUKU.
' [IpeBpatenue sHepruu Npu KouedaTeIbHOM JABHKEHUN
93 3aryxatomue KosieOanus. BbuIHYXIeHHBIE KOJeOaHUSI.
. Pesonanc
Mexanunueckue BosiHbL. CBOMCTBA MEXAaHUYECKUX BOJIH.
94 [IpononbHble M ToOMNEpeuHble BOJHBL. J[IMHA BOJHBI U
. CKOPOCTb €€ pacnpocTpaHeHus. MexaHUYeCcKnue BOJIHBI
B TBEPJIOM TeJIe, CEUCMUYECKUE BOJIHBI
9.5 3Byk. ['pomMKkoCTb 1 BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wnudpa3Byk u yapTpazByK
[IpakTuyeckue paboOTHI:
OnpenerieHne 4acTOTBl W TEpHoja  KoJieOaHWM
MaTeMaTHYECKOI0 MasiTHUKA.
Ompenenenne 4YacTOTBl W TepHoja  KoJieOaHWU
97 MIPY>KUHHOTO MassTHUKA

HccnenoBanue 3aBUCHMMOCTH TIepHOJa  KoJieOaHUM
IIOABCUICHHOTO K HHUTHU pr38. OT JIMHBI HUTHU.
HccnenoBanne 3aBUCHMMOCTH TepHoOJa  KoJieOaHWU
MPY>KUHHOTO MAasTHUKa OT Macchl rpysa. [IpoBepka

HE3aBUCHUMOCTH nepuoa KoJIeOaHui rpy3a,




MOJIBEIIEHHOTO K HHUTH, OT MaccChl Ipy3a U >KECTKOCTU
Npy>XuHbL. M3MepeHne yckopeHus cBOOOIHOTO NaieHUs
dusnueckue sBICHUS B MPUPOJE: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUYECKUE BOJIHBI,
IlyHaMH, 3XO0
9.0 TexHudeckue yCTpPOWCTBA: 3XOJIOT, HCIOJIB30BAaHUE
. yJIBTpa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEeKTPOMarHUTHOE MOJj€e. DIEKTPOMAarHUTHbIE BOJIHBI.
’ CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371eKTpOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoaa cBera. CKOpOCTb CBETA.
’ BonHOBEBIE CBOIICTBA CBETA
10 [IpakTuueckue pabOThI:
10.4 W3yyeHne CBOMCTB JJIEKTPOMATHUTHBIX BOJIH C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
Ouznueckue SABICHUS B TPUPOAE: OHOIOTHYECKOE
10.5 neiicTBue BUMMOTO, yIBTPaduoIETOBOrO u
PEHTTE€HOBCKOTO M3ITyYeHUN
10.6 Texauueckue YCTpOWCTBA: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlydeBast monenb cBera. IcTouHMKY cBeTa
11.2 [IpsimonHENHOE pacpoCTpaHEHHUE CBETA
113 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHUs
. CBeTa
1 114 [Ipenomienne cBera. 3aKOH MPEIOMJICHHUS CBETA.
’ [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop jtydeit B JIMH3E
116 Onrtuyeckast cuctema (oToamnmapara, MHUKPOCKONA U
' TeJIeCKOIa
117 'maz xak omnrTuyeckas cuctema. biHM30pyKocTh U
' JabHO30PKOCTh




11.8

Paznoxenue Genoro ceera B ciekTp. OnbiTel HploTOHA.

Crnoxxenue CIICKTpPAaJIbHBIX IBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTrueckue pabOTHI:

HccnenoBanue  3aBUCHUMOCTH — yIila  OTpa)KCHUs
CBETOBOTO JIy4a OT yTJja MaJCHusl.

N3yyeHne xapakTepUCTUK U300paKEeHHs MPEAMETa B
TUTOCKOM 3€pKaJie.

I/ICCHC,Z[OBEIHI/IC 3aBUCUMOCTH yIJla TPCIOMIICHUA
CBETOBOTO JIy4da OT yIJjla MajcHUs Ha TPaHUIE «BO3AYyX —
CTEKJIO».

[Tonyuenne n300pakeHH ¢ TOMOIIBIO COOMparoen
JIUH3BI.

Omnpenenenne GOKYCHOTO PAaCCTOSIHUS M ONTUYECKON
CHWJIBI COOMpATOIIEH TNH3HI.

OMBITH TIO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OneITHl 1O BOCHPUSTHIO 1[BETA MPEAMETOB NPU HX

Ha0JII0/IEHUH Yepe3 I[BETOBbIE (QUIIBTPHI

11.10

dusnueckue SABICHUS B nmpupoac: 3aTMCHUA COJ'IHIIa u
.HYHBI, OBE€Ta TCJI, ONTHYCCKUC SBJICHHUSA B aTMOC(i)epe

(uBet HeOa, pedpakus, pagyra, MUPax)

11.11

Texuuueckue YCTPOWCTBA: OYKHU, [IEPUCKOIL,

(I)OToannapaT, OIITHYCCKHNE CBCTOBOABI

12

KBAHTOBLGIE

SABJIEHUA

12.1

Onwitel Pesepdopna m mimaneTrapHas MOJENb aToMa.

Mopens aroma bopa

12.2

I/ICHYCKaHI/IC n TOorjomeHuc CBE€Ta aTOMOM. KBaHTEL

JInnenyaTeie CIIEKTPHI

12.3

PanuoaxktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u3IyYeHUs

12.4

Crpoenue artomMHoOro sgpa. HykioHHas wmozenb

dTOMHOTI'O d1pa. H3oTomnsl

12.5

PanuoakTtuBHble mpeBpaineHus. [lepuon momypacnana

ATOMHBIX AACP

12.6

SAnepHble peakunu. 3aKOHBI COXPAHEHMsS 3apsiIOBOTO U

MacCOBOI'O YHCECII




12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Mcrounuku sHepruu
’ CouHIta 1 3BE31Q
12.9 Snepnas oHepreruka. /JlelicTBHe  paaMOAaKTHUBHBIX
' U3JIy4YEHUN Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboTHI:
HabGmionenne CIUIOMIHBIX W JMHEMYaTBIX CHEKTPOB
U3ITyUYEHUS.
12.10
HccnenoBanue TpekoB: M3MEPEHHE SHEPTrUU HACTHUIIBI
0 TOpMO3HOMY TTyTH (TI0 (hoTOrpadusm).
W3mepenne paaroakTHBHOTO GoHA
®usznueckue SABICHHMS B INPUPOJAE: ECTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE JIy4H,
12.11 palMOaKTUBHOE H3JIyYEHUE NPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE pAIMOAKTUBHBIX H3JIyYeHHH Ha OpraHu3M
YeJ0BeKa
. Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,
' WHIUBUyaIbHBIA JO3UMETp, Kamepa Bunbcona

IPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJILHOM
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
MpoBePsSieMOro
TpeOoBaHMs

IIpoBepsiemble TPeOOBaHUSA K NIPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI OCBOCHHSI OCHOBHOI1 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI'0 0011ero o0pa3oBanusi Ha ocHoBe PT'OC

[lonumanue ponu  pu3ukM B HAayyHOW  KapTUHE  MHpa;
c(hOpMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3H
U II03HABAEMOCTU SIBJICHUN IPUPOABI, O POJU DKCIEPUMEHTa B
¢usuke, o cucremoodOpasyromeil poau (QUIMKU B Pa3BUTHH
€CTeCTBEHHbIX HayK, TEXHUKHM U TEXHOJOTHH, 00 3BOJIIOLUU
(bu3NYecKrUX 3HAHUN M UX POJM B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMU

KapTHUHE MHpa, O BKJIAJ€ POCCUHCKHUX M 3apyOeKHBIX YYEHBIX-




(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOILIETO

MHpa, pa3BUTHEC TEXHUKU U TEXHOJIOTHI

3HaHMS O BUJAX MaTepuu (BELIECTBO M II0JIE), O IBMIKEHHHM Kak
croco0e CyIIeCTBOBaHUS MaTePUHU, 00 aTOMHO-MOJIEKYJISIPHOM TEOpHH
CTpOCHHsI BellecTBa, O (PU3UUECKOW CYIIHOCTH SIBICHUM HPUPOJIBI
(MEXaHMYECKUX, TEIUIOBBIX, OJEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3jinyaTh SBJICHHS IO ONMCAHHUIO UX XapaKTEPHBIX CBOWMCTB
U Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOIIMX JaHHOE (U3NYECKOe
SBJICHUE; YMEHHE PaclO3HaBaTh NPOSBICHUE U3yUEHHBIX (QU3HMUECKUX
SIBJICHUH B OKPY’KaIOIIEM MUPE, BbIJIETSS UX CYIIECTBEHHbIE CBOMCTBA

(mpu3HAKM)

Brnanenue ocHOBaMM TOHATHIHOIO amnmnapaTta M CHUMBOJIMYECKOTO
s3bIKa (PU3UKU W UCTOJB30BAHUE HMX JJIs PElIeHUs y4eOHbBIX 3a/1ad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKUE SIBICHUA U

MMpONLECCChI, UCIIOJIB3Y (I)yHI[aMeHTaJ'IBHBIC U OMIINPUYICCKHUEC 3aKOHBI

YMeHHe OIUCHIBAThH HN3YUCHHBIC CBOMCTBA Tel H (bHSI/I‘leCKI/IC

SABJICHUS, UCIIOJIB3Y S (1)I/I3I/I'-ICCKI/IC BCJINYHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOTO TIO3HAaHHUS C Y4YETOM
coOmroieHns TpaBuil 0€30MacHOro TpyJa: HaOMIoACHUE (PU3UUECKHUX
SIBJICHUM

YMEHHE CaMOCTOATEIbHO COOUpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO HaOopa 000pyAOBaHUS MO MHCTPYKIMH, OMUCHIBATH XOJ
OTIbITA U 3aMKUCHIBATh €T0 PE3YNbTaThl, HYOPMYIHPOBATH BHIBOIL;
MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NICCKUX BEITUIHH:
yMEHHE IJIaHUPOBaTh M3MEPEHHUs, CaMOCTOSTENILHO CcOOHpaTh
IKCIIEPUMEHTATBHYI0 YCTAaHOBKY IO HWHCTPYKIIHH, BBIYUCIISTH
3HaYeHHE BEJIMYMHBI U aHAJIM3UPOBATh IOJYYEHHBIC PE3yIbTaThl C
Y4E€TOM 3aJaHHOU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
MPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAJIbHBIX  HCCIEIOBaHMUIA;
CaMOCTOSITENIFHO ~ COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY H
MPOBOAWTH  HCCIENOBAaHUME  TO  WHCTPYKLUHH,  IPEICTaBISTH
MOJTy4YEeHHBIE 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B BHUJC TAOJHIl H
rpadUKoOB, y4YUTHIBaTh  MOTPEIIHOCTH, JeNaTh  BBIBOJABI IO

pe3yjibTaTaM UCCICAOBaHUA

[loHnmaHue  XapakTepHBIX  CBOWCTB  (HU3MUECKUX  Mojelei




(MaTepuanbHas TOYka, aOCOJIOTHO TBEPAOE TEJIO, MOJEIN CTPOCHHS
ra3oB, >KMJIKOCTEHl W TBEPABIX TeJ, IUIaHETapHas MOJENb aTroMma,
HYKJIOHHasi MOJIeJIb aTOMHOTO Sipa) U YMEHHUE NPUMEHSTh UX JIs

00BsACHEHHS PU3HUECKUX MPOIIECCOB

VYMenue oOBSICHATH (PU3MUYECKHE MPOLECCH M CBOWCTBA TEIN, B TOM
Yyucae M B KOHTEKCTE CHUTYallMil MPakTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATH IPHYMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C ONOPOM Ha M3yYEHHBIE CBOMCTBA (PU3UUECKUX

SIBJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenue pemath pacu€THble 3amaun (Ha 0aze 2 — 3 ypaBHEHH),
UCTIONB3Ysl 3aKOHBI M (OpPMyIbI, CBs3bIBatOIIME (PU3UUECKHE
BCJIMYHHBI, B YAaCTHOCTH, 3allMCBIBATH KPATKOC YCJIOBHUEC 3aJayiu,
BBISIBJISITH HEAOCTAIOUINE JAaHHbBIE, BbIOMpAaTh 3aKOHBI U (HOPMYIIHI,
HEOOXOoauMBbIE IJisi €€ peIeHus, UCIOJIb30BaTh CIIPABOYHBIC JTaHHEIE,
MPOBOJIUTh PAcU€Thl M OLEHUBATH PEATMCTHUYHOCTH IOJYYEHHOIO
3HayeHUs! (U3UYECKOIN BEJIMYUHBI; YMEHHUE OINpPENEsATh Pa3MEPHOCTD

(I)I/IBI/I‘ICCKOI\/'I BCJIIMYHHEI, HOqueHHOﬁ IIpU pCUICHUU 3a1a4n

YMeHue XapakTepu3oBaTb INPUHLMIIBI  JIEHCTBUS  TEXHUYECKHX
YCTPOWCTB, B TOM YHCJE OBITOBBIX HPUOOPOB, M MPOMBIIIIICHHBIX
TEXHOJOTUYECKUX TPOLECCOB MO MX OMHMCAHHIO, HCIOIb3YS 3HAHUS O
CBOWCTBaX (PHM3MUECKUX SBICHUH U HeoOXomumble (uznueckue

3aKOHOMCPHOCTH

10

YMeHHe UCNONBb30BaTh 3HAHHA O (HU3HYECKUX SBICHHUAX B
MOBCETHEBHON JKWU3HM I oOecriedeHus OE30MacHOCTH — MpH
oOpamieHuu ¢ OBITOBBIMM ~ NPUOOpPaMH M TEXHUYCCKUMH
YCTpOMCTBAMH, COXPAaHEHUS 370POBbS U COONIOJICHUS HOPM
HKOJIOTUYECKOTO TIOBEJICHHUS B OKpYXKaIOUIeH cpejie; MOHMMAaHUE
HEOOXOUMOCTH TPUMEHEHHS JOCTHKCHHH (U3UKH U TEXHOJIOTHIMA

AJIg palfMOHaJIbHOI'O IIPHUPOAO0IIOJIb30BaAHUSA

11

OneIT moucka, npeoOpa3oBaHUs W MpeACTaBIeHUS HHPOpMAIH
(U3NUECKOTO COAEPIKAaHUS C HCHOJIb30BAHUEM HH(OPMAIIMOHHO-
KOMMYHHKATUBHBIX TE€XHOJIOTHI; YMEHUE OLICHMBATh JIOCTOBEPHOCTH
NOJYyYeHHOM uWH(pOpMalMM Ha OCHOBE HMEIOLUMXCS 3HAHUA U
JOTIOJTHUTENBHBIX ~ MCTOYHHMKOB; yYMEHHE  MCIOJB30BaTh  IPH

BBIMOJIHEHUH YYEOHBIX 3aJaHUi Hay4YHO-TIOMYJISIPHYIO JIUTepaTypy




(U3HYECKOTO CONIEPIKAHUS, CIIPABOYHBIC MATEPUAIBI, PECYypChl CETH
Wntepner; BianeHue 0a30BbIMH  HaBBIKAMH  [PEOOPAa30BAHUS
uH(pOpMallMM W3 OJHON 3HAKOBOW CHUCTEMBI B JPYIYIO; yMCHHE

cOo31aBaThb COOCTBEHHBIE NHCbMEHHEBIE H YCTHBIC COO6H_[CHI/I$I Ha

OCHOBE MH(POPMAIUHU U3 HECKOIbKUX NCTOYHHKOB

HEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA OI'D

1O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 MEXAHUWUYECKUE SABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. (Cucrema  OTcyéra.
' OTHOCHUTENBHOCTD JIBHXKCHHUSI
PaBHOMepHOE U HepaBHOMepHOE ABMkeHHEe. Cpennss ckopocTb. Dopmyna s
1.2 BBIYHCIICHUS CPEAHEH CKOpocTu: v = S/t
PaBHOMepHOE TpsIMOJIMHEWHOE JBUYKEHHE. 3aBUCUMOCTh KOOPJMHATHI Tejld OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
13 X)) =x,+vt
I'padvku 3aBUCHMOCTM OT BpEeMEHH MJi TMPOEKIUH CKOPOCTH, MPOECKIUU
NepeMelieHusi, IMyTH, KOOPAUHATHI TMPU PABHOMEPHOM MPSMOJIMHEHHOM
JBHKEHUN
3aBUCHMOCTh KOOpPAMHATBl TeJla OT BPEMEHU B CIIy4a€ PaBHOYCKOPEHHOIO
MPSMOJIMHEHOTO JIBH>KEHHUSL:
2
Sulf) = Vo, *I+a* %
@opMynbl ISl TPOEKIUU TEpPEeMENICHHUs, MPOEKIIMU CKOPOCTH U TMPOEKIIUU
1.4 YCKOPEHUS ITPU PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:

;2
5. D=y, -t+a,- 5

U.T(f) =Upx T4y £,

a.(f) =canst,

5 5

2 —9
Uay Uiy <, 5y




I'paduky 3aBUCUMOCTH OT BPEMEHH Ui MPOEKUUH YCKOPEHUS, MPOCKIIHU
CKOPOCTH, MNPOEKLUHMH IEPEMEIICHUS, KOOPIMHATHI IIPU PAaBHOYCKOPEHHOM

HpﬂMOHHHCﬁHOM JBHXXCHUHN

1.5

CBobogHoe magenune. @OpPMyYIIbI, OMUCHIBAIOIINE CBOOOJHOE MAJCHHUE Tela MO
BEepPTUKAIM (IBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH
3emnn). ['padukm 3aBUCMMOCTH OT BpPEeMEHH Ui MPOSKIMH YCKOPEHUS,
MPOCKIIMM CKOPOCTH ¥ KOOPAWHATHI TPU CBOOOJHOM TAJCHWUU Tela II0

BEPTUKAIIN

1.6

CKopocTh PpaBHOMEPHOTO [JBMKEHHS Tella TO OKpPYKHOCTH. HampaBneHue
CKOPOCTH.
dopmyna A BBIYUCICHHS CKOPOCTH 4epe3 paguyC OKPYKHOCTH U TEPUOA
oOparieHus:
_ 27R
T

LentpocTpemMurenbHoe yckopeHue. HampaBieHue I€HTPOCTPEMUTEIBHOTO

yckopenus. @opmyiia Uil BBIYUCIECHUS YCKOPEHUS:

1.7

1.8

Cuna — BekTopHas gusnueckas BenuurnHa. CloskeHHe Cuil

1.9

SBnenue unepuuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m.d

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpA CHIIbIL, JEHCTBYIOIIEH

Ha TCJI0




Bzaumopeiicteue ten. Tpernii 3akoH HeroToHa:

Fy y=-Fi

TpeHI/Ie IMMOKOA U TPCHUEC CKOJILXKCHUS. d)opMyJIa AJI1 BBIYUCIICHUA MOJAYJISL CUJIbI

TPCHUS CKOJILXKCHUA:

1.12 F_=u-N
=t
Hedopmaruss Ttena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH yHpyrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3akOH BCEMUPHOTO TATOTEHUS:
My -MA
}-'_ = G —_—
'L
1.14 Cuna 1spKecTu. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
dopMyna 17151 BBIYUCICHUS CHIIBI TSDKECTH BOJIM3HM MoBepxHOCTH 3emin: F = mg.
JBuxenue nnanet Bokpyr Connua. [lepBas kocMuueckast CKOpOCTb.
HesecomocTs 1 neperpysku
Nmmynbe Tenna — BeKTopHas Gu3ndecKasi BeTMIrHA.
1.15 p=mo

Nmnynsc cucremsl tei. M3menenue umnyisca. Mmyabsce cuisl

1.16

3aKkoH COXpAaHCHUA UMITYJIbCa I 3aMKHYTOI7I CHUCTEMBI TCJI:
p=nyUy +im, U, =const

PeakTuBHOE IBUKEHUE

1.17

Mexanundeckas padora. @opmyra it BEIYUCICHUS paOOThI CUJTBI:

A=Fscosa

Mexannueckas MOITHOCTE:




1.18

Kunernueckas u NMOoTCHIMAaJIbHAasA SHCPIru. <I)opMyJ1a JJIA BBIYUCJICHUA

KHHETHYCCKOM OHCPIruu:

)

i
By

Teopema o kuHeTnyeckoit sHeprun. opmyra AJisi BEIMUCIEHUS MOTEHIIUATLHON

OHCPIUU TCJia, MOAHATOIO

Hag 3eMIIEi:

E,= mgh

1.19

Mexanuueckas SHEPIUsA:
E=E.+E,

3aKOH coOXpaHEHUsl MexaHuueckoi sHeprun. dopmyra i 3aKOHa COXPAHEHUS
MEXaHMYECKOHN 3HEPTUU B OTCYTCTBHUE CUJI TpeHus: £ = const.

HpeBpameHHe MEXaHN4JeCKOM OHCPI'uU IIpU HAJITUYIUU CUJIBI TPCHUA.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHUKH.
Peruar. MomeHT cuibsl: M - Fl.

VYcnoBue paBHOBECHS phluara:
M +M, +..=0
[ToasuxHBIN 1 HeTTOABWXKHBIN O6510KU. KIIJ[ mpocThIx MEXaHU3MOB,

n= Anonesnas
‘4'3&1'1:311333&3

1.21

JlaBiieHue TBEPIOTO TENA.
@opMyia 17151 BBIYMCIICHHS] 1aBJICHUs TBEPIOTO Tea:

_F
p__.sf'

JaBnenue raza. ATMochepHoe JaBlIeHHE.

FI/I}lpOCTaTI/I'-ICCKOC JaBJICHUC BHYTPH ) KUAKOCTH.

cDOpMYJ'IEl JJI1 BBIYUCIICHUA JAaBJICHUS BHYTPHU KUJAKOCTH:

p=pgh+p_,




1.22

3axoH [lackans. I'mapaBnndeckuil npecc

3akon Apxumena. dopmyna A ONpeAENeHUS BBITATKUBAIOIIECH CHIIBI,

JNEHCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:

1.23
Fam =PEV
VYcnoBue miaBanus tena. [lnaBanue cyoB U BO3ayxoIjaBaHUE
Mexannueckue KoieOaHus. AMIUTUTYHa, TEPHOA M YacToTa KoJeOaHWiA.
124 dopmyna, CBSI3bIBAIONIAS YACTOTY U MEPHO KOJIECOAHUIA:
VvV = l
T
125 MaremaTuueckuidi M TPYXKUHHBIA MasTHUKU. [IpeBpailieHne »HEpPruu mnpu
' KoJ1e0aTenbHOM JABM)KEHUU
1.26 3aryxatomume Konebanus. Beinyxaennsie konedanus. Pesonanc
Mexanuueckue BOdHBI. 1IpononpHble U monepedHble BOJHBL. JJIMHA BOJHBI U
CKOPOCTbh PacIpOCTPAHEHHUS BOJIHBI:
1.27
L=v-T
198 3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpak€HHME 3BYKOBOH BOJIHBI Ha T'PaHUIIE
' IByX cpell. MH(pa3Byk u yIbTpa3ByK
IIpaxmuueckue pabomul
N3Mepenne cpenHe IIIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL, KECTKOCTH
NPYXUHBL, KOd(DPUIMEeHTa TPeHHsI CKOJbKEHUsS; pabOThl CUIIBI TPEHUS, CHUJIBI
YIPYTOCTH; CPEAHEH CKOPOCTH ABHKEHHUS OpyCKa IO HAKJIOHHOHW IJIOCKOCTH;
yCKOpeHusi Opycka MpH JABMKEHHU [0 HAKJIOHHOM TIOCKOCTH, YacTOTHI U
nepuona KojeOaHW MaTeMaTHUYecKoro MAasTHHMKA; YacTOThl U Iepuojaa
Koje0aHui TMPYKUHHOTO MasTHUKA; MOMEHTA CHUJIbI, JEHCTBYIOIIErO Ha phIvar;
1.29 paboThl CWJIBI YNPYTOCTH TPH TMOABEME Tpy3a C TMOMOIIBI0 HEMOABUKHOTO

6110Ka; pabOoThI CHIIBI YIPYTOCTH MPH MOIBEME Ipy3a € MOMOIIBIO MOABHKHOTO
O10Ka.

HccnenoBanne 3aBUCUMOCTH apXHMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOMN
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIIBI
OT MaccChl TeJla; CUJIbl TPEHUSI CKOJIBXEHHS OT CHJIBI HOPMAJIbHOIO JAaBJICHUS U
OT pojia NOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MIPYKUHE, OT CTEIICHH

I[e(i)OpMaI_[I/II/I MPYKHUHbI; YCKOPCHUA 6pyc1<a OT yrIJla HAKJIOHa HanpaBnﬂ}omeﬁ;




neprosia (4acToThl) KOJICOAHUN HUTSHOTO MasTHUKA OT JJIMHBI HUTH; IEPHOAA
Koje0aHui MPYKUHHOTO MasTHHKA OT MacChl Ipy3a U >KECTKOCTH MPY>KUHBI;
WCCIICIOBAaHNE HE3aBUCHMOCTH IEpPHOAA KOJCOAHWH HUTSIHOTO MAasiTHHKA OT

Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHS phluara

Qusuueckue sA6neHUsA 6 npupooe. TPUMEPBl IBIKEHHUS C PasInYHBIMU
CKOPOCTSIMH B KUBOM U HEXKUBOU IIPUPOJE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKE, IMPUIMBBI W OTJIHBBI, ABHWXXCHHUC IIJIAHCT Conneuynoin CHUCTCMBI,

130 PEaKTUBHOE IBUKCHHE KUBBIX OPTaHW3MOB, PbIUYard B TEJE YEIOBEKa, BIUSHUC
aTMOochepHOro JaBJ€HWsS Ha >KUBOW OPraHW3M, IUIaBaHUE PbIO, BOCIPUATHE
3BYKOB KUBOTHBIMU, 3€MJICTPSICEHUE, CEHCMUYECKIE BOJIHBI, IlyHAMH, 3XO
Texuuueckue ycmpoticmea: CUUAOMETpP, TATUYUKHU TOJOKEHHS, PACCTOSHUSA U
YCKOPEHHUsS, IWHAMOMETp, IOAMIUITHUKNA, pAKeThl, pbIYar, IOABMKHBIN U

131 HEMOJIBIKHBINM OJIOKM, HAKIOHHAS IUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,

' COOOMIAIONIMECs COCYMbI, YCTPONCTBO BOJOIPOBOMA, THUAPABIMYECKHI TIpecc,
MaHOMeTp, OapoMmeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BAaHUE YIIBTPA3ByKa B OBITY U TEXHHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIO)KEHHSI ~ MOJICKYJSIPHO-KUHETUYECKOM  TEOPUU  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPIOTO, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuaeckue u amopdHbIe Tena

55 JIBrxenue dyactui] BemiecTBa. CBsSI3b CKOPOCTH JBHMKEHUS YaCTHUI[ C

' Temrneparypoi. bpoyHoBckoe nBkenue, muddys3us

23 CmaunBaHuE M KallWJUISIPHBIE SIBJICHUS

24 TenoBoe paciivpeHue u cxarue

2.5 TemoBoe paBHOBecHE

Y Buytpennsss sHeprus. Pabota u Termonepemaya Kak CIIOCOOBI M3MEHEHUS

' BHYTpPEHHEHN dHEPruu

2.7 Buel Terionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS, U3TyYEHUE
HarpeBanme wu oxuaxnaenne Ten. KonmdecTBO — TemIOThL. Y enbHas
TEMI0EMKOCTb:

2.8 ) .

QO=cml|t,—-1,)
29 3aKOH COXpaHEHHUs SHEPrHM B TEIUIOBBIX Mpolleccax. YpaBHEHUE TEIUIOBOIO

OastaHca:




G +0,+..=0

Ucnapenne u koHaeHcanus. V3MeHeHHWE BHYTPEHHEW SHEPrHM B MPOLIECCE

HUCIApCHUA HW  KOHACHCAILIUH. Kunenue KHUIAKOCTH. yI[eHLHaH TCIJII0Ta

=10 napoo6pazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3tyxa
[InaBnenue u kpucramnuzauusa. 3MeHeHue BHYTpPEHHEW HHEPruM MpHU
IJIABJICHUU U KPUCTAUIU3AIMU. Y IeJIbHAS TEIUIOTA TUIABJICHHUS:
2.12
7=
m
BHyTpeHHsiss sHeprusi cropanusi TOIUIMBA. YIeNbHas TEIUIOTa CrOpaHUs
2.13 ToruMBa: ¢ = Q/m
2.14 [Tpunnmne! pabote! TeroBbix aurareneit. KI1/[ teroBoro apuratens
IIpaxmuueckue pabomul
N3mepenne yaenbHOM TEMIOEMKOCTH METAJUIMYECKOTO IMJIMHIIPA; KOJIHMYECTBa
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOW TemmepaTypsl (DUKCHPOBAaHHOU
Macchl, B KOTOPYIO OIYIIEH HArpeTbli UWIUHIP;, KOJIMYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HATPeThIM IWJIMHIPOM, MOCIEe OMYCKaHHUS €ro B BOAY KOMHATHOM
TEMIIEPaTypbl; OTHOCUTEIBHOM BIIAXXHOCTH BO3/AyXa; YICIbHOM TEIIOTHI
iaBieHus Jnpaa. MccrienoBaHue W3MEHEHHUS TEMIEpAaTypbl BOABI  MPHU
Pa3IUYHBIX YCIIOBUSX; SIBIICHUS TEIUIOOOMEHA MPU CMENIMBAHWH XOJIOAHOW U
ropsiuei BOAbI; polecca UCapeHusI
Qu3suueckue s61eHUs 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE W KallWJUIIpHBIC
2.16 SBJICHUS B NIPHUPOJIE, KPUCTAIUIBI B IpuUpojie, usnydenue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHKUE POCHI, TyMaHa, HHEs, CHEeTa
Texnuueckue ycmpoticmea. KalWJULSIPbl, TPUMEPBl UCIOJB30BaHUS KPUCTAILIOB,
517 KHUJKOCTHBIM TEPMOMETp, MaTUYUK TEMIIEPaTypbl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPHI, TICUXPOMETP, TapoBasi TypOWHA, JBUTATEh BHYTPEHHETO
CTOpaHHUs
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnexTpusaiys Ten. J[Ba Buga 3MeKTPUUECKUX 3apsiI0B




3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
14 Onexrpuueckoe mnone. Hanpspk€HHOCTH anekTpuueckoro mnons. [IpuHnun
CYNIEPIO3UINH FTEKTPUUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn »snexrpudeckux 3apsnoB. JleWCTBUE 3IEKTPUYECKOTO MOJIA HaA
ANeKTpudecKue 3apsiibl. [IpOBOJHUKN U TUANEKTPUKH
ITocTosiHHBIN yIeKTpUYecKuil TOK. JleicTBUS AeKTpudeckoro Toka. Cuia Toka.
Hanpsixkenne.
3.6 I=q/t, U=A4/4
DNEKTPUUECKOE CONTPOTUBIIEHHE. Y ACTBHOE FIEKTPUUECKOE COIPOTUBIICHUE:
3.7 R =pl/S
18 3akon Oma mi1s1 yyactka snektpuueckoi renu: [ = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
e TT—TFT ATT - — P a1
3.9 ITapannenbHOE COEAMHEHNE IPOBOJHUKOB PABHOTO CONIPOTHBIICHHUSA:
U=U,I=I+I;R=—.
-7 ST 2
CMeliaHHbIE COEIUHEHMS IPOBOIHUKOB
310 PaboTa 1 MmomHOCTH 251ekTprueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyns — Jlenua:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHoe MOJ€ MOPSIMOTO MPOBOJHMKA C TOKOM. JIuHuwm
MarHMTHON MHyKIUU
313 MarautHoe 10J€ IOCTOSHHOIO MarHura. B3auMmoJeicTBHME MOCTOSHHBIX
MarHuToB
3.14 JleficTBHE MarHUTHOTO I0JIsSI HA IPOBOJHUK C TOKOM




3.15 OnsiTel @apanes. SABnenHue 3nekTpoMarHuTHON MHAyKuuu. [Ipasuino Jlenna
IIpakmuyeckue pabomul
W3mepeHne  2JIEKTPUYECKOTO  CONPOTHUBICHHUA  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIbl TOKAa, BO3HMKAIOIIETO B IPOBOJHUKE
316 (pe3ucTopsl, TaMIIO4Ka), OT HaIIPsHDKEHHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH
' COIIPOTHBIIEHUS OT JUIMHBI IIPOBOJHMKA, IUIOIAAH €0 MONEPEUHOro CEUEHUs U
YZEIBHOTO CONPOTHUBIICHUS.
ITpoBepka mpaBmiia Ui JIEKTPUYECKOTO HANpPSDKEHUS MPU MOCIIEA0BATEIbHOM
COEIMHEHUM IPOBOJHUKOB; IMpaBUia AJI CHUJIbl JJIEKTPUUECKOIO TOKa IIPH
napajuieIbHOM COEAMHEHNH IPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue se61eHUs 6 npupode: DIEKTPUUECKHE SBJIEHUS B aTrMmocdepe,
3.17 3JIEKTPUYECTBO JKHUBBIX OPraHU3MOB, MarHUTHOE IoJie 3eMJIH, Apeid MoocoB,
POJIb MAarHUTHOTO TIOJISL JUIsl KU3HU Ha 3eMJle, TIOJISIPHOE CUSHUE
Texunuueckue ycmpoiicmea: >IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pPEOCTart,
CUETUYMK  DJEKTPUYECKOM  HHEpPruH,  IJIEKTPOOCBETUTENIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE ANEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEJOXPAHUTENIH, D3JIEKTPOMATHUT, 3JIEKTPOJBUIATENIb IIOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa
3.19 DnexkTpoMarHuTHble BOJIHbI. [1Ikana 3€KTpOMarHUTHBIX BOJIH
3.20 JIyaeBas monens ceera. [IpsMonMHENHOE paclIpOCTPaHEHHUE CBETA
3.21 3akoH oTpaxxeHus cBeTa. [11ockoe 3epkano
3.22 IIpenomiieHne cBeTa. 3aKOH NPENOMIIEHHS CBETA
3.23 Jucnepcus cBeta
304 JInnza. Xox nyueit B nuH3e. @OKYCHOE paccTOssHUE JHMH3bI. OnThyeckas cuia
' muH3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTHuecKkue npruoopsl
IIpakmuyeckue pabomul
N3mepenune onTuuecko CHIIbI cOOMparomel JTUH3bI;, OKYCHOTO PacCTOSHUS
cobuparorield TMH3BI (II0 CBOMCTBY paBeHCTBA pa3MEepoB MpeaMeTa U U300pakeHus,
3.26 | Korza mpeaAMET PacIiookKEH B JBOMHOM (OKYCE), MOKa3aTeNsl MPETOMIICHHS CTEKJIa.

HccnenoBanne cBoiicTBa M300pakeHHs, MOJYYEHHOTO C  IOMOIIbBIO
coOuparolel JIMH3bI; U3MEHEHHsI (DOKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX JIMH3;

3aBUCUMOCTH YyTIJia HIPCIOMIICHHA CBCTOBOI'O Jiyda OT yIJia IMaJACHUS Ha T'paHULC




«BO3J1yX — CTEKJIO»
327 Qusuueckue senenuss 6 npupooe: 3atmeHus Connua u JlyHsl, nBera Teu,
' onTHYeCKue sABIeHUS B aTMochepe (1iBeT Heba, pedpakiius, paayra, MUPax)
308 Texunuueckue ycmpoucmea: OYKW, TEpUCKOMN, ¢oToanmnapar, ONTHYECKHE
' CBETOBO/bI
4 KBAHTOBBIE SABJIEHUA
il PaguoaktuBHOCTh. Anb(a-, Oera-, ramma-uznydenus. Peakiuu anbda-u Oera-
' pacnana
4.2 OmnsiTel Pesepdopaa mo paccesnuto ansa-uactuil. [lnanerapaas Moaens aToma
4.3 CocraB aromHoro szpa. 3oronst
4.4 IIepuon nomypacnazga aTOMHBIX sIIEp
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOIO YHCET
Qusuueckue sA61eHUs 8 Npupooe: €CTECTBEHHBIH pPaTUOAKTHBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, paJUOaKTHUBHOE U3IyYEHHE MPUPOAHBIX MHUHEPAJIOB,
JeicTBUE paJiMOaKTUBHBIX U3TYYEHUH Ha OPraHu3M YeJIOBeKa
47 Texnuueckue ycmpoiicmea. CIIEKTPOCKOI, MHIUBUAYAJIbHBINA J103UMETp, Kamepa
' Bunbcona, sinepHas sHepreTika

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[leppimkua M.M., MBanoB A. W., ®usuka (06a3oBbId ypoBeHb), 7 Kiacc, MOCKBa,
«IIpocBemieHue»
[Mepprmkua M.M., HBanoB A. W., ®dusumka (6Ga3oBbIi ypoBeHb), &8 kiacc, Mockga,
«IIpocBemieHue»
[leppimkua M.M., HBanoB A. W., ®dusumka (6a3oBbIi ypoBeHb), 9 kmacc, Mockaa,
«IIpocsemienue»

METOAUYECKHME MATEPHAJIbBI 1JIAA YUUTEJIA

Meroandeckoe mocooue aipecoBaHO YUUTEISIM GU3UKH, paOOTAIOMNUM 10 yueOHUKY «Du3unka.
7 knacc. ba3oBelii ypoBeHb» aBTopoB U. M. Ilepsimkuna, A. 1. MBanoBa.
Meroandeckoe mocooue aipecoBaHO YUUTEISIM GU3UKH, pabOTAIOMNM 0 yueOHUKY «Du3nka.
8 xiacc. ba3oBslii ypoBeHb» aBTOpoB U. M. Ilepbimkuna, A. 1. MBanosa.
Meroandeckoe mocooue aipecoBaHO YUUTEISIM HU3UKH, paOOTAIOMNM 0 yueOHUKY «Du3unka.
9 knacc. ba3oBslii ypoBeHb» aBTopoB M. M. Ilepsimkuna, A. 1. MBanoBa.




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Ilnardopma «Poccuiickasi 3J1eKTPOHHAS LIKOJIA)»

http://resh.edu.ru.

«Poccuiickas snexkTponHas mkosay (ganee POII) - 3o oTkpeiTas oOpa3oBaTenbHas cpena, rie
MOTYT MOJIYYUTh 3HAHUS HA PYCCKOM S3bIKE BCE JKEJAIOIINe, B TOM YHCJE MPOXKUBAIOLIUE 3a
pyoexxom. B ocHoBy mpoekra POII nernu MHTEpakTHBHbBIE YPOKH 10 BCEM IIKOJBHBIM
npeaMeraM,  KOTOpble  BKJIIOYAIOT — KOPOTKHUM BHIEO  PONMK € JIEKIHUEH yuuTens,
3aJ]auu ¥ yIPaKHEHU [T 3aKPETUICHUs TOJYYSHHbIX 3HaHUM U OTpaOOTKH HABBIKOB, a TaK K€
IIPOBEPOYHBIE 3aJjaHMs ISl KOHTPOJIS YCBOCHHUSI MaTepuaa. YIpPaKHEHUS U 3aJaud MOXKHO
IIPOXO/IUTh HEOTPAHUYEHHOE KOJMUYECTBO pa3, OHU HE MPEIOIaraloT OLEeHUBAHUS U (PUKCcALUU
onleHoK. [IpoBepouHble 3aJaHUs HE TMOAPA3yMEBAIOT MOBTOPHOIO  IMPOXOXKIEHUS —
cucreMa (PUKCUPYET pe3yJIbTaThl UX BBIIIOJHEHUS 3apEruCcTpUPOBAaHHBIMU
M0JIb30BATEISIMU U HAa 3TOM  OCHOBE  (opMHpyeTcs CTaTHCTHKA YCIEBAEMOCTU  YUYEHHKA.
Buneoponuku ¢ JEKUUSAMH yUuTeNeH TOMONHAIOTCS WUIIOCTpalusAMH, (parmMeHTamMu U3
JIOKYMEHTaJIbHBIX U XYJI0’KECTBEHHBIX (QUIBMOB, ayIuo (aitmamu.

2. ®usuka B mkoje —_-HTMLS/Flafsh/ ®u3znka/Anumanus/Cumyssuuu
https://www.vascak.cz/

Ha caiite pa3MerieHbl aHMManuy U CUMYJSILMM 1O BceM paszzaenaMm (u3uku: MexaHuka.
I'paBuTanus. Mexanuueckue kojebaHus U BOIHbI. MosekyisipHas pU3uKa U TEPMOAMHAMHUKA.
DnexTpocTaThKa. DJIEKTpU4eCKUil TOK. IloaynpoBOgHUK. DJIEKTPUYECKUI TOK B KMIKOCTSX.
DIIeKTpUUYECKHUI TOK B Ta3ax W Bakyyme. Maruutnoe mnosie. [lepemennsiii Tok. Ontuka. CTO.
AToMmHas ¢usuka. SAnepHas ¢pusnka.

3. @epepaabHblii HHCTUTYT MeAArOrHYECKUX M3MepeHu i

www.fipi.ru

Ha caiite pa3menieHbl HOPMaTUBHO- IIPABOBBIE JTOKYMEHTHI, JIEMOBEPCHUIO, ClEeNU(UKAIIHIO,
Koau(pukarop, OTKpBITBIM Oank 3amaHuit  [MA. AHanuThdeckue ¥ METOJUYECKUE
MaTrepuasl 0 NOAroToBKe yyanmxces k [ TA

4. Odunuanbubiii HHGOpManuoHHbI noptaa EI'J

www.ege.edu.ru

Ha caiite pa3zmenieHsl HHGOpPMaLMOHHBIE MaTepHaJIbl IO OpraHu3auy nposeaeHuto EI'D

5. Caiit n3pareascrBa «lIpocBeenne»

WWW.Prosv.ru

Ha caiite pa3zMelneHbl METOINYECKHE MATEPUAIBI 110 IPEAMETY

W3naTenbcTBO MpeocTaBisieT OecIIaTHBIA JOCTYN K OJEKTPOHHBIM BEpCUSIM  yueOHO-
METOJIMYECKUX KOMIUIEKCOB, BXxoaammx B @DexnepanbHblii mnepedeHb. Jloctynm Oyner
pacIpOCTpaHATHCS KaK Ha y4eOHHKH, TaK M Ha CHEIHabHBIE TPEHAXKEPHI AN OTpabOTKU U
3aKpeIUIeHHsI TOy4YeHHBIX 3HaHui. [lpu 3TOM amst paboTel ¢ ydyeOHMKamMH HE TOTpeOyercs
MOAKIIOYEHUSI K UHTEPHETY.

6. Kopnopanusi «Poccuiickuii yaeOHUK»

https://rosuchebnik.ru/

Ha caiite pa3MeleHbl METOINYECKHE MATEPUAIBI 110 IPEAMETY

7. On-line mxoaa«®oxkchopa»

https://foxford.ru



http://resh.edu.ru/
https://www.vascak.cz/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.prosv.ru/
https://rosuchebnik.ru/
https://foxford.ru/

Ha caiite pazMenieHbl METOIUYECKUE MaTepUalbl 110 PEAMETY, 10 TIOJrOTOBKE y4YalIuXcs

K OJINMITHAJIaM

8. duznyeckue 0JIMMNUAABI INIKOJIbHUKOB

http://www.physolymp.ru

Ha caiite pazMenieHbl METOAUYECKHE MAaTEPUAIIBI IO MMOATOTOBKE  yYallUXCsl K OJMMIIMAIaM

9. CailT mDNOArOTOBKM HalMOHAJIBbHBIX KoMaHA Poccuiickoii  @Pepepanuu K
MeskayHapoaHou oJIMMIIMaae no ¢usuke IPho u MexkayHapoaHou
eCTeCTBeHHOHAY4YHOI oJmMnuaae wHuopos IJSO

http://4ipho.ru

Ha caiite pa3merieHbl METOAMYECKHE MAaTEPUAIIBI IO MOATOTOBKE  yYalllUXCsl K OJIMMIIMAIaM

10. 3aounas pusuko-rexnuvyeckas mkojaa MOTU

http://school.mipt.ru

Ha caiite pazmerieHbl METOOMYECKHE MAaTEPHUAIIBI IO MIOATOTOBKE  y4aIUXCs

11. OnumMnuagHas WKOJIA M0 Kypcey «JKcIepuMeHTaJbHast pu3nka»

http://edu-homelab.ru

Ha caiite pa3MeleHbl METOINYECKHE MATEPUAIBI 110 IOATOTOBKE  yYAIUXCS

12. UndopmanuoHHo 00pa3oBaTe/IbHbIN pecypc IJisl eJaroro

http://www.profile-edu.ru

Ha caiire pa3meleHsl MaTepualbl 0 METOAUKE 00y4EHUs], IelarOrukKe, a Tak ke npoduiabHoe

o0OydyeHHe B MIKOJIE, TeJarOTMYeCKHe TEXHOJIOTHH, KOPPEKIIMOHHAS Me1arOruKa.

Croponnue JOP ®uznka

e http://www.fizika.ru/— caiiT mna yuwmrenei QusukHM, ydammxcs 7-9 KIaccoB M HX
poauTenen

e http://nuclphys.sinp.msu.ru/— siaepHas Gpu3ruka B HHTEPHETE — MOIYJSIPHO O HAayKe, CTh
pasgen ans mKoidbHUKOB. [IpoekT kadenpbl oOmiel saepHOi (QHU3MKK (HU3NIECKOTO
dakynprera MI'Y ocymectBisiercs npu nojaepkke HUNSAD MI'Y

e http://kvant.mccme.ru «KBaHT»: HAYYHO-TIOMYJISAPHBIN (PU3UKO-MAaTEeMaTHUYECKUH JKypHAI

e http://www.fizika.ru ®usuka.py: caT JIs mpernoaBaTeaei U yJanuxcst

e http://nuclphys.sinp.msu.ru fAnepuas ¢pusuka B IaTepHETE

e http://www.gomulina.orc.ru BupTyaneHbiii MeToanueckuii KaOWHET y4uTeNss QU3HKU U
aCTPOHOMMUU

e http://iso.pippkro.ru/dbfiles/sites/geom_optic/ ['eomeTpuueckas onTuka

e http://fizzzika.narod.ru 3agaun o GuU3MKe C pelICHUIMU

e http://elkin52.narod.ru 3anumarenbHass (¢GuU3MKa B BONPOCaxX W OTBETax: CalT
3acirykeHHoro yuurens PO B. Enpkuna

e http://www.school.mipt.ru 3aounas ¢puzuko-TexHuueckas mkosa mpu MOTU

e http://ifilip.narod.ru MadopmamonHbie TEXHOJIOTHU B TIPENOJaBaHUN (PU3UKU:

o caut W.A. ®ununnosoit

e http://www.decoder.ru OnnaifH-ipeoOpa3oBaTeIb IUHUI H3MEPECHUS

e http://www.fizika.asvu.ru ITpoekT «Bcs dhuzukar»

e http://www.irodov.nm.ru Pemenus 3aga4 u3 yaeOHUKOB 10 (pr3mke

e http://marklv.narod.ru/mkt/ Ypoku nmo mosexkynsapHoit ¢pusnke

e http://physics.nad.ru ®u3uka B aHUMaLUAX

e http://www.marklv.narod.ru ®u3uka B mkosie: cat M.b. JIbBoBckoro

e http://physics03.narod.ru ®usnka BOKpYT HAC

e http://www.abitura.com ®u3uka ajis abUTypueHTa

e http://teachmen.csu.ru ®u3uKkaM _ MpernoaaBaTessiM U CTyICHTaM

e http://physicomp.lipetsk.ru ®u3znkomm: B TOMOIIb HAYUHAIOMEMY (HU3UKY

e http://www.elementy.ru DeMeHTBI: TOMYJISAPHBIA CalT 0 PyHIaMEHTAIBHON HAyKe



http://www.physolymp.ru/
http://4ipho.ru/
http://school.mipt.ru/
http://edu-homelab.ru/
http://www.profile-edu.ru/
http://www.fizika.ru/
http://nuclphys.sinp.msu.ru/
https://infourok.ru/go.html?href=http://kvant.mccme.ru
https://infourok.ru/go.html?href=http://www.fizika.ru
https://infourok.ru/go.html?href=http://nuclphys.sinp.msu.ru
https://infourok.ru/go.html?href=http://www.gomulina.orc.ru
https://infourok.ru/go.html?href=http://iso.pippkro.ru/dbfiles/sites/geom_optic/
https://infourok.ru/go.html?href=http://fizzzika.narod.ru
https://infourok.ru/go.html?href=http://elkin52.narod.ru
https://infourok.ru/go.html?href=http://www.school.mipt.ru
https://infourok.ru/go.html?href=http://ifilip.narod.ru
https://infourok.ru/go.html?href=http://www.decoder.ru
https://infourok.ru/go.html?href=http://www.fizika.asvu.ru
https://infourok.ru/go.html?href=http://www.irodov.nm.ru
https://infourok.ru/go.html?href=http://marklv.narod.ru/mkt/
https://infourok.ru/go.html?href=http://physics.nad.ru
https://infourok.ru/go.html?href=http://www.marklv.narod.ru
https://infourok.ru/go.html?href=http://physics03.narod.ru
https://infourok.ru/go.html?href=http://www.abitura.com
https://infourok.ru/go.html?href=http://teachmen.csu.ru
https://infourok.ru/go.html?href=http://physicomp.lipetsk.ru
https://infourok.ru/go.html?href=http://www.elementy.ru

http://class-fizika.narod.ru/vu7.htm Knacc!nas pusmuka ans no603HaTeIbHBIX
http://www.all-fizika.com/article/index.php?id_article=110 BupryansHbie 1abopatopHbie
paboThI o pu3MKe

http://seninvg07.narod.ru/004 fiz lab.htm

http://www.uchportal.ru/dir/4-1-0-3253 Yyurenbckuii mopTain
http://prezentacii.com/po-fizike/ [TopTasn roToBbIX npe3eHTaIUI
http://soksvet.ucoz.ru/index/video demonstracii po fizike/0-106 IlIxompHas «Duzmar



https://infourok.ru/go.html?href=http://class-fizika.narod.ru/vu7.htm
https://infourok.ru/go.html?href=http://www.all-fizika.com/article/index.php?id_article=110
https://infourok.ru/go.html?href=http://seninvg07.narod.ru/004_fiz_lab.htm
https://infourok.ru/go.html?href=http://www.uchportal.ru/dir/4-1-0-3253
https://infourok.ru/go.html?href=http://prezentacii.com/po-fizike/
https://infourok.ru/go.html?href=http://soksvet.ucoz.ru/index/video_demonstracii_po_fizike/0-106
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