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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TMOJIOXKEHUN W TpeOOBaHMI K pe3ysibTaTaM OCBOSHUS Ha
0a30BOM ypOBHE OCHOBHOW 00Opa3oBaTEIbHON MPOTPAMMBbI, IPEICTABICHHBIX B
dI'OC OO0, a Ttakke c¢ yuérom (QenepanpHOil paboyeil MporpamMmbl
BocniuTanus 1 Konnenmuu npemnogaBanus yaeoHoro npeameta « Ou3nkay.

CopepxaHre TporpaMMbl 1O (QHU3UKE HAMpaBICHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIINXCS U OPTaHMU3AINI0 M3yYCHUS
bu3MKN Ha JEsATeNbHOCTHOM OCHOBE. B mporpamme mo ¢pu3uke y4uTHIBAIOTCS
BO3MOXXHOCTH yueOHOro mpenmMera B peanusauuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM M METANpeMETHBIM pe3ysbTaTaM OO0ydYeHus, a
TaK)Ke€ MEXKIIPEIMETHBIC CBSI3M €CTECTBCHHO-HAYYHBIX YUEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus.

[IporpaMmma 1o (Qu3uke yCTaHaBIMBAET paclpeneieHue Y4eOHOro
MaTepuaga Mo TrojaM oOy4yeHHs (IO Kjaccam), TMpeiaraeT MNPUMEPHYIO
MOCIIEIOBATEIPHOCTh HM3yYEHUsI TEM, OCHOBAaHHYIO Ha JIOTHKE pPa3BUTHS
IPEIMETHOTO COJIEP)KaHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIIUXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHHUS METOIUYECKOU
MTOMOIIY YYUTEITIO B CO3/IaHUH Paboyeli MpOrpaMMbl IO Y4EOHOMY TIPEIMETY .

®u3uka SABISETCS CHUCTEMOOOPA3YIONIMM ISl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, IOCKOJBKY (H3MYecKre 3aKOHBI JIe)KaT B OCHOBE
MPOIIECCOB U SIBJICHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH W
¢busnueckoil reorpadueil, BHOCUT BKJIAJ B E€CTECTBEHHO-HAYYHYIO KapTHUHY
MUpa, MPEIOCTABISIET Hauboee siCHbIe 00pa3Ibl IPUMEHEHHSI HAYYHOT'O METO/1a
MO3HAHUS, TO €CTh CITOCO0a MOTYYCHHSI TOCTOBEPHBIX 3HAHHUM O MHpE.

OpHa W3 IIaBHBIX 331324 GU3NYECKOTO 00pa30BaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHusi COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe Y 00y4Jarouxcs.

N3yuenne ¢usnku Ha 0a30BOM YpOBHE TMpEArojiaracT OBJIAJICHHE
CIICTYIOIIAMU KOMIIETEHTHOCTSMH, XapaKTePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHSTDH SABJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIEI0BAHUS;

e UHTEPNPETHPOBATH  JaHHBIE W  HWCIOJB30BaThb  HAYYHBIE
JI0Ka3aTeNIbCTBA JJIS TTOJIYyYCeHUS BEIBOJIOB.

[lemn w3ydeHus: QU3MKM HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs
onpenenensl B Konnenmuu npenojaBaHusi yuyeOHoro mnpeamera «@Dusuka» B
oOpa3oBaTenpHbIX oOpranum3auusx Poccuiickoit ®enepanuu, pearu3yromux
OCHOBHBIE 00II€00pa3oBaTeIbHBIE MPOTPAMMEBI, YTBEPKACHHON peIIeHUEM



Konnernn MunucrepctBa npocsenieHust Poccuiickoit @enepanuu (MpoTOKOI OT
3 nexabps 2019 r. Ne [1K-4BH).
e usyyenus pusukm:

npuOOpeTeHNEe WHTEpeca W CTPEeMJICHUS OOydYaloIUXci K HAyYHOMY
U3YYEHHUIO MPUPOJIbI, PAa3BUTHE MX HHTEIUIEKTYalIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJAE TO3HAHUS U
(hOopMHUpPOBAHUE UCCIEIOBATEILCKOIO OTHOLIEHUS K OKpPYXaoIUM
SBJICHUSIM;

(dhopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTara W3y4YeHUs
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;
dbopMupoBaHUE MPEACTABICHUN O PO (PU3MKU ISl Pa3BUTHUSL IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUK;

pa3BUTHE TMpPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyuieit
poQeCCUOHATLHOMN NESITEIbHOCTH, CB3aHHOU ¢ (DM3HMKOM, MOATOTOBKA
K JaJbHEWIIeMy 00y4eHHIO B 3TOM HaIlPaBJICHUU.

JlocTikeHre ATUX Ielield mporpamMMbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a4a4:

npuoOpeTeHre 3HaHUl O JUCKPETHOM CTPOCHUM BEIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPUYECKUX, MArHUTHBIX U KBAHTOBBIX
SBJICHUSAX;

nprUOOpEeTeHNEe YMEHUM OMUCHIBATh U OOBSICHATH (PU3UUECKUE SBIICHUS C
UCIIOJIb30BaHUEM TMOJYUYECHHBIX 3HAHUN;

OCBOEHHE METOJOB PEIIEHUS MPOCTEHMIINX pacu€THBIX 3a4ady C
HCIIOJIb30BaHUEM buznueckux MOJIEJIEH, TBOPUYECKHUX U
MIPaKTUKO-OPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHUI HAOMIOAATh NPUPOJHBIC SBJICHHUS W BBIOJHSTH
OTBITHI, JTA0OPATOPHBIE PA0OTHI U IKCIEPUMEHTAIBHBIE UCCIEIOBAHUS C
MCIOJIb30BaHNUEM U3MEPHUTENbHBIX IPUOOPOB;

OcBOeHHUE MPUEMOB paboThI ¢ nHPOpMannen GU3NIECKOro CoAepIKaHus,
BKJIIOUYasi HHPOPMAIMIO O COBPEMEHHBIX JOCTHKEHHUIX (PU3MKH, aHAIIU3
U KPUTUYECKOE OLIEHUBaHUE UHPOPMALINH;

3HAKOMCTBO cO  cepamu  npodecCHOHANBHOM  JIeATEeIbHOCTH,
CBA3aHHBIMH C  (U3MKOM, U  COBPEMEHHBIMH  TEXHOJOTHUSIMHU,
OCHOBaHHBIMU Ha JIOCTHXKCHUAX (PU3NYECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO

obpazoBaHus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJel0), B
8 kmacce — 68 yacoB (2 yaca B Henento), B 9 kmacce — 102 gaca (3 4gaca B
HEJIEITIO).



[Ipennaraemslii B mporpamme 1o pu3MKe rnepedeHs J1ad0paTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATENbHBIM XapakTep, Y4YUTEeNb JeJdaeT BbIOOD
NpoBeAEHUST JTAOOPATOPHBIX PAabOT M OMBITOB C YYETOM HMHIMBUIYaTbHBIX
ocoOeHHOCTEH  OOydaroUmIMXcs, CHOUCKa OKCIEPUMEHTAIBHBIX  3aJaHHi,
HpeiaraéMbIX B paMKaX OCHOBHOT'O TOCYapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COIAEPKXAHUE OBYUYEHUASA
7 KIIACC

Pasznen 1. ®usuka v eé posib B NO3HAHUM OKPYKAIOIIEr0 MHPA.

®usnka — Hayka o npupoze. SABneHus npuponabl. OuU3NYECKUe SBICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckre BeNMUUYUHBI. VM3MepeHue ¢usznueckux BenuuuH. OuU3nyeckue
npubopsl. [TorpemHocTs u3mepenuil. MexxyHapoiHasi CUCTeMa UHHUII.

Kak ¢usmka wu pgpyrue ecrecTBEHHbIE HAyKH H3y4daloT MPUPOIY.
EcTecTBeHHO-HAy4YHBII METO]| TO3HAHUs: HAOIIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBMKEHUE THUIIOTE3, OHKCIEPUMEHT IO IPOBEPKE THUIIOTES,
oObsicHeHHe HabmogaeMoro sBiaeHus. OnucaHue (U3NYECKUX SBICHUM C
ITIOMOUIBIO MOJIEIIEN.

Hemoncmpayuu.

1. MexaHW4YecKre, TEIUIOBbIE, 3JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC

SABJICHUSL.

2. @uznyeckue MpuOOPHI U MpoLEaypa MPAMbIX U3MEPEHUN aHAIOTOBBIM
U IIU(PPOBBIM PUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1. OmpexeneHue LEHBI I€IEHUS IIKAbl U3MEPUTENILHOTO MPUOOpa.

2. M3mepeHune pacCTOSAHUU.

3. H3mepenue o0bEMA KUAKOCTH U TBEPJOTO TEA.

4. OmnpeneneHue pa3MepoB MabIX TEJl.

5. M3mepenue temmeparypbl IpU MOMOLIM KUIAKOCTHOIO TEPMOMETpA U
JaTYuKa TEMIIEPaTypBbl.

6. IIpoBenenue uccnenoBaHus 1O MPOBEPKE TMIIOTE3BI: JAIBHOCTD MOJIETA
HIapuKa, MYHIIEHHOIO TOPHU30HTaJbHO, TeM OOJblle, 4YeM Ooblie
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayasibHbIEe CBeIeHUS 0 CTPOEHUM BelllecTBa.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJBI, HX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmxeHue yactul BemecTBa. CBA3b CKOPOCTH JIBMXKEHMSI YAaCTHI[ C
TemnepaTypoil. bpoyHoBckoe aBwkenue, nuddysus. BzanmoneicTBue 4acTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, JKUJKOCTEN U TBEPIBIX
(kpucTaymmyeckux) Ten. B3auMocBs3b MEKIy CBOMCTBAMH BEUIECTB B Pa3HBIX
arperaTHbIX  COCTOSHMSX W HMX  aTOMHO-MOJIEKYJSIDHBIM  CTPOCHHEM.
Oco0eHHOCTH arperaTHhIX COCTOSIHUM BO/IBI.

Hemoncmpauyuu.



1. HaGmioneHne OpOyHOBCKOTO JBUKECHHSL.

2. Habmonenue nuddysumn.

3. HaOmionmenue  sBieHMiA, OOBSICHSIONUXCS  TNPHUTSDKCHHEM — HIIA

OTTAJIKNBAHUEM YACTUIL BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka [uaMeTpa aTroMa METOJOM psioB (C  HCIOJb30BaHUEM

doTtorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TEMJIOBOTO PACIIMPEHHUS Ta30B.
3. OnbIThI 1O OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYIISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuikeHue U B3auMo/ieicTBHE TeJl.
Mexanuueckoe ABMKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpefHsis CKOpPOCTh NMPU HEPABHOMEPHOM JBUXKEHUU. Pacu€T mytu u
BPEMEHM JIBUKECHUS.
SBneHne vHEpHUU. 3aKOH MHEpLUUHU. B3auMoaeicTBue Tea Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JABMXKEHHUS Tell. Macca Kak Mepa MHEPTHOCTH Teja.
[InotHocTh BemecTBa. CBA3b IIOTHOCTU C KOJIMYECTBOM MOJIEKYJl B €AMHULE
o0BbEMa BelecTBa.
Cuia xak xapakTepucTHKa B3aumoaercTBus Ten. Cuiia ynpyrocTu U 3aKOH
I'yka. I3MepeHue cuibl ¢ NOMOIIBIO TUHAMOMETpPA. SIBJIEHNE TATOTEHUS U CUjla
Tsokectn. Cwiia TsbkecTH Ha Jpyrux IutaHetax. Bec Tema. HeecomocTs.
CrnoxxeHue Cwil, HANpaBJIEHHBIX MO OJHOW mpsiMoil. PaBHOAelcTByromas cui.
Cuna tpeHus. TpeHHE CKOJIBKEHHS M TPEHUE MOKOs. TpeHuwe B MpUpone U
TEXHUKE.
Hemoncmpayuu.
1. HaOmroneHne MexaHM4eCKOTro JBMKEHHS TeIa.
2. H3mepeHune CKOpoCTH NPSIMOJIMHENHOTO ABUKECHUS.
3. HaOnronenue siBlieHUs UHEPLUU.
4. HaOmroneHue u3MeHEHUs: CKOPOCTHU MPHU B3aUMOJICHCTBUM TETI.
5. CpaBHEHHE Macc IO B3aUMOJEHCTBUIO TEJL.
6. CloXeHue Cuil, HalpaBJIEHHBIX MO OJHOU MPSIMOM.
Jlabopamopnuie pabomel u onvimol.
1. OmpezneneHue CKOPOCTH PaBHOMEPHOrO JBWXKEHHS (IIapuka B
KUIAKOCTH, MOJIEIH SJIEKTPUUECKOTO aBTOMOOUJISL U TaK Jajee).

2. OmnpeneneHue cpenHel CKOPOCTH CKOJBKEHUs OpyCcKa WM IIapuKa IO
HAKJIOHHOU TIOCKOCTH.
Ornpenenenre mI0THOCTU TBEPAOTO TENA.

4. OmnbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb pacTskeHus (Iedopmanun)
IPYKUHBI OT IPUIIOKEHHOW CHUIIBI.



5.

OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCHUMOCTL CHJIBI TPCHUA CKOJIbKCHUS
OT BCCa TCJIa U XapaKTCpa COIIPUKACAIOINTUXCS HOBerHOCTeﬁ.

Paznen 4. /laBjieHue TBEPABIX TeJl, s KMAKOCTEH U ra3os.

HaBnenue. CriocoObl YMEHBIIICHUS W YBEJIMYECHHUS JaBiieHus. JlaBieHue
raza. 3aBUCUMOCTb JaBJICHHS Ta3za OT o0béma, Temmeparypbl. Ilepenaua
JABJICHUS] TBEPABIMU TEJIAMH, JKHAKOCTIMH M razamu. 3akoH Ilackans.
[THeBMaTHYEeCKHE MAaITUHBI. 3aBUCHUMOCTH JIaBJICHUS >KUJIKOCTH OT TIyOWHBI.
I'mapocratnueckuii mapagokce. CoobOmiatomuecs: cocyanl. [mapaBaudeckue
MEXaHU3MBI.

Atmocdepa 3emau u atmochepHoe naBiieHue. [IpuyuHbI CyIiecTBOBaHUS
BO3aymHOM 00o0siouku 3emund. OnbiT Toppuuennu. M3mepenne arMochepHoOro
JaBJeHUS. 3aBUCUMOCTh aTMOC(HEpPHOTO MaBJICHHS OT BBICOTHI HAJ YPOBHEM
Mopsi. [Tpubops! 111 u3MepeHus: aTMOC(EpHOTo TaBICHUS.

JlencTBue KHUAKOCTM MW Ta3a Ha MNOTPYKEHHOE B  HHUX  TEJO.
Breirankuaromas (apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue Ter.
Bosnyxonnasanue.

Hemoncmpayuu.

o v A wN e
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3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs ) KUIKOCTHIO U Ta30M.

Coobmatromuecs CoCy/ibl.

I'mppaBnuuecknii mpecc.

[IposiBieHue necTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKHBAIOIIEH CUJIBI OT 00BbEMa MOTPYKEHHOM YacTh
TE€Ja U IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BRITATKMBAOIIEN CHIIBI BECY BBITECCHEHHOW )KUIKOCTH.
VYcioBue IUIaBaHWS TEN: IUIABAHUE WM MOTPYXKEHHE TEIl B
3aBUCHMOCTH OT COOTHOIIEHUS IFIOTHOCTEM TENA U )KUIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1.

MccnenoBaHue 3aBUCHMMOCTM Beca Tejla B BojJie OT 00BEMa
MOTPYKEHHOU B KUJKOCTb YaCTH TENA.

OnpeneneHre BBITATKUBAKOLIECH CHIbI, JEHCTBYIOUIEH Ha Teo,
MOTPYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEHA CHJIbI, JEUCTBYIOIIEH HA
TEJIO B )KUJKOCTH, OT MAacCHhI TeJa.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBL,
JNEHUCTBYIOIIEH Ha TEJNO B JKUJAKOCTH, OT OOBbEéMa MOTPYKEHHOU B
JKHJIKOCTh YaCTH T€Ja U OT INIOTHOCTH JKUJIKOCTH.

KoncrpyupoBanue apeomeTpa WIM KOHCTPYMPOBAHHE JIOJKH U
OIIPELICIIEHUE €€ TPY30IIOABEMHOCTH.



Pa3pnen 5. PaGoTra u MOIIHOCTB. JDHEpIrUs.

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAaKJIOHHas TUIOCKOCTb. [IpaBumio
paBHOBecusi pbluara. llprimeHeHMe mpaBuiia paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexannueckasgs osHeprus. KuHernueckas W DNOTEHUMAJIbHAs DSHEPIUS.
[IpeBpamieHre OQHOTO BHAA MEXAHUYECKOHW DSHEPrUM B APYrod. 3aKOH
COXpPaHEHUS YHEPTUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Ompexenenue padOThI CUJIbI TPEHUS [IPU PABHOMEPHOM JIBUJKEHUU TeJa

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBanue yCcioBUM paBHOBECHS pblyara.
3. Hsmepenue KII/l HaKIIOHHOM IIJIOCKOCTH.

4. V3yueHne 3aKOHA COXPAHEHHsI MEXaHUYECKOW DHEPTUU.
8 KUIACC

Paznen 6. TenyioBble siBJIEHHS.

OCHOBHBIE TOJOKEHUS MOJIEKYJIAPHO--KHHETUYECKON TEOPUM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MTOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OO0bsICHEHNUE CBOMCTB ra3oB, JKHIKOCTEH
U TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO--KMHETUYECKOU TEOPHH.
CmauuBaHUE M KaNWJUISIPHBIC ABJIEHUS. TEIIoBOe pacliMpeHre U CHKaThe.

Temneparypa. CBsizb TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO JBHXKECHUS
gacTull. BuyTtpennsisi sHeprus. CrmocoObl W3MEHEHHS BHYTPEHHEW DSHEPTrHU:
TeIonepegaya " COBEpIICHHE  PaOOTHI. Bunpr TEIUIONEPEAAYU:
TETUIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KomnyecTBo TennoThl. Y enbHas TEIIOEMKOCTD BellecTBa. TemioooOMeH 1
TEIJIOBOE paBHOBECcHE. YpaBHEHHE TeruioBoro Oamanca. [lnaBnenwe wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. Y JEIbHAS TEIUIOTa IUIABJICHUS.
[Tapoobpa3oBanue u koHjeHcauus. Mcnapenue. Kurnenue. YaenbHas TerioTa
nmapooOpa3oBaHus. 3aBUCUMOCTb TEMIEpaTypbl KHUIEHUS OT aTMoc(epHOro
JIaBJICHUSL.

BrnaxHocTts Bo3myXxa.

DHeprus ToIMBa. Y ieJibHas TEMI0Ta CTOPaHus.



[Mpunuuner pabotsel TeroBeix npurateneit KIIJI TemmoBoro nBuratens.
TennoBble ABUraTENM U 3aIATA OKPYKAIOIIEU CPEIbI.

3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTHH B TEIUIOBBIX MpoLieccax.

Hemoncmpauuu.

1.

v W
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10.
11.
12.
13.

Habmronenue 6poyHOBCKOTO ABHKECHHUS.

Ha6nronenue nuddysun.

Habmoienue siBjeHnii cMaunBaHUs U KaMWUTSIPHBIX SIBICHUI.
HaOmnronenue TenaoBoro pacimpeHus Ted.

N3meHeHune naBieHus raza nmpu U3MEHEHUH o0bEéMa U HarpeBaHUM WU
OXJIQKJICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Bune! Termonepenayn.

OxnaxjaeHue Ipu COBEPIICHUN PabOTHI.

HarpeBanue npu coBepiiieHur pabOThl BHEIIIHUMU CHUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHbIX BEIIECTB.
HabGmronenue kumnenus.

Ha6nronenue noctossHCTBa TeMITepaTyphl PH TJIABJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OnbITHI NO BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM MJIA caxapa.
OnpITel O HAOJIOACHUIO TEIVIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPJIBIX TEIL.

OrnpeneneHue qaBIeHHS BO3IyXa B Oa/UIOHE HITIPHUIIA.

OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb JAaBJIEHUSI BO3AyXa OT €ro
00bE€Ma M HArpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka THUNOTE3bl JMHEWHOM 3aBUCHMOCTH JUIMHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUIECKON TpyOKe OT TeMIIepaTyphl.
HaGnronenue w3MeHeHUsT BHYTPEHHEW SHEPrUM Tela B Pe3yJbTaTe
TeTIonepeayr ¥ padOThl BHEITHUX CHJT.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEITMBAHUM XOJIOAHOU U
rOpsYEu BOJIBI.

OnpeneneHue KOMWYECTBA TEIJIOThI, TOJYYEHHOTO BOJOM MpH
TEIJI000MEHE C HAarPEThIM METAUTUYECKUM ITUITUHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTRA.

HccnenoBanue npoiecca uCapeHus.

Onpenenenrne OTHOCUTEILHON BIAXXHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOTHI MIAaBJICHUS JIbJIA.

Paszpnen 7. DiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.



Onextpuzanus Ten. [[Ba pona 3neKkTpuyecKux 3apsnoB. Biaumonerictue
3apsoKeHHBIX Tell. 3akoH Kynona (3aBHCHMMOCTh CHIIBI  B3aUMOJICUCTBHS
3apSKEHHBIX TEJ OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKTY TEJIAMH).

Onextpuyeckoe noisie. Hanpsoxk€HHOCTH 3nekTpuyeckoro noss. [IpuHnmn
CYIEPIO3ULIMH HTEKTPUUECKUX T0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenn »snekTpuUYecKuX 3apsaloB. OJIEMEHTapHbIA 3JIEKTPUYECKHIA
3apsin. Ctpoenue atoma. [IpoBOAHMKM W IUAJIEKTPUKU. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija.

ONEKTPpUYECKAA TOK. YCIIOBHS CYIIECTBOBAaHUSA DJIEKTPUYECKOTO TOKA.
VcTOYHUKM TIOCTOSHHOTO TOKa. J[eWCTBUS 3JEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OJEKTPUUYECKOE  HamNpsHKEHUE.
ConpoTuBiieHHE IPOBOAHMKA. Y JEIBHOE COIIPOTUBIICHHE BellecTBa. 3akoH Oma
st ydactka uenu. llocienoBarenbHoe M IApaJUIEIbHOE  COCAUHEHUE
IIPOBOJAHUKOB.

Pabota M MOIIHOCTH 3JNEKTPUYECKOro Toka. 3akoH Jlxoyns—JIeHuna.
DJexTpuyecKkue Uenu M MOTPEeOUTEeNr JIIEKTPUUYECKOW HHEpruu B OBITY.
KopoTtkoe 3aMbIkaHue.

IlocTostHHBIE ~MarHuTel. B3aumMmoneldcTBHE IOCTOSHHBIX  MAarHUTOB.
MarautHoe mnose. MarHutHoe moJjie 3eMJIM M €ro 3HayeHue I KU3HU Ha
3emuie. OnbIT Dpcerena. MarHuTHOE MoJIe ANIEKTpUYEcKoro toka. Ilpumenenue
JIEKTPOMATrHUTOB B TEXHMKE. J[€MCTBME MAarHUTHOIO IOJISI HAa INPOBOJHHUK C
TOKOM. DNEeKTpOABUTATEIb ITIOCTOSTHHOTO TOKA. Hcnons3oBanue
AJIEKTPOJBUATATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanesd. SBieHHE 3IEKTPOMArHUTHOM HHIAyKUuH. IIpaBuio
Jlenma. Onextporeneparop. CrnocoObl MOMy4YEHHs AJIEKTPUUYECKOW DHEPIUU.
DEKTPOCTAaHIIMY Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTUHU.

Hemoncmpauyuu.

DNeKTpU3alus Tel.

JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpOMCTBO U AEUCTBUE IIEKTPOCKOIIA.
OnexTpocTaTudecKass UHAYKIU.

3aKOH COXPAHEHMS JICKTPUUYECKHUX 3aPSI0B.
[IpOBOTHUKY ¥ TUAJEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUIECKOTO TOKA.

10. DIIEKTPUYECKUNA TOK B KUJIKOCTH.

11. ["a30BbIl pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

W3mepenne CHIlbl TOKa aMIEPMETPOM.

N3mepeHne 3JeKTPUYECKOTr0 HAIPSHKEHUS! BOJIBTMETPOM.

Peocrar u MmarazuH CONpOTUBIICHUN.

B3aumoeiicTBiuE NOCTOSIHHBIX MarHUTOB.

MoenrpoBaHie HEBO3MOXHOCTHU Pa3/ieJIeHUs MOJICOB MArHUTA.
MopaenrpoBaHUE MarHUTHBIX MOJIEH OCTOSHHBIX MAarHUTOB.
OmneiT Opcrena.

MarsauTtHoe 1ose Toka. DJIeKTPOMarHur.

JleificTBrE MarHUTHOI'O NOJISl HA POBOJIHUK C TOKOM.
DAEeKTpOABUTaTENb OCTOSIHHOIO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

Oneitel @apanes.

3aBUCHUMOCTb HAIPABJICHUS HMHIYKIMOHHOTO TOKa OT YCJOBHMM €ro
BO3HUKHOBEHHUSI.

DJEeKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnuie pabomel u onvimol.

1.

o v AW

10.
11.

12.

13.
14.

OneITel 1O HAOMIONEHUIO DJICKTPU3AIMU TN HWHIAYKIMEH W TIpHU
CONPUKOCHOBEHHH.

UccnenoBanue AEHCTBUS DJIEKTPUYECKOTO TIOJs HAa MPOBOJHUKH U
TUBJIEKTPUKH.

COopka 1 mpoBepka pabOTHI IIEKTPUUECKON MU TOCTOSTHHOTO TOKA.
N3mepenuie u peryampoBaHie CUIIbI TOKA.

N3mepenue u peryampoBaHie HANps>KEHUS.

HccnepoBanue 3aBUCUMOCTU CUJIBI TOKA, UIYILIETO Y€pe3 PE3UCTOop, OT
CONPOTUBJICHUS] PE3UCTOPA U HAMIPSKEHUST HA PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOLINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOIIAA MONEPEYHOTO
CEUYEeHHS U MaTepuaa.

[IpoBepka mpaBuiia CIIOKEHHSI HANPSIXKEHUN MPHU TMOCIEI0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Jjisi CHJIbl TOKAa MPU MHapaJIEIbHOM COEAUHEHUU
PE3UCTOPOB.

Onpenenenre pabOThI IEKTPUUYECKOTO TOKA, MAYIIETO Yepe3 pe3UCTOp.
OnpeneneHre MOIIHOCTH 3JEKTPUUECKOTO TOKA, BBIACIAEMON Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIErO Yepe3 JaMIOUKy, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.



15. I3ydyeHne MarHuTHOrO TIOJs MOCTOSHHBIX MAarHUTOB NIPU KX
00bEIMHEHUU U Pa3/IeJICHUH.

16. UccnemoBanue AEUCTBUA DIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTPEJIKY.

17. OnBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI B3aHMMOJCHCTBHUS
KaTyIIKH C TOKOM M MarHuTa OT CWJIbl TOKAa U HAIPABJICHUS TOKA B
KaTyIIKE.

18. I3ydyeHue AeCTBUS MArHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u nu3ydeHue padoThl AIEKTPOIBUTATENS.

20. 3mepenne KII/I anekTpoaBuraTebHON yCTaHOBKH.

21. OOBITHl MO HCCIEIOBAHUIO SIBJICHUS 3JICKTPOMArHUTHON WHIYKIIHU:
HCCJIEIOBAHNE W3MEHEHUW 3HAYECHUS M HAIPABJICHUS WHIYKIHUOHHOTO
TOKa.

9 KIIACC

Pazgen 8. Mexanuueckue siBJIeHHUs.

Mexanndeckoe nBuwxkeHue. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCHUTEIBHOCTh MEXAHUYECKOIO JBHKECHHs. PaBHOMEpHOE NPSIMOJIMHENHOE
nekeHue. HepaBHomepHoe npsiMoiinHEWHOe ABWkeHue. Cpeassas U
MTHOBEHHAsl CKOPOCTH Teja P HEPABHOMEPHOM JBHKCHUH.

VYckopenune. PaBHOyckopeHHOe npsiMOJIMHENHOe aBuxkeHue. CBOOOgHOE
nageHue. OnsIThl ['anues.

PaBHOMepHOE BHXKEHHME 1O OKpYXx)HOCTU. [lepuon u yactota oOpalieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IlepBbiii 3akoH Hprotona. Bropon 3akoH Hsrotoma. Tperuin 3akoH
HproTona. [IpuHUMN Cyniepno3uiinm CHiI.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHHMS: CHJIa TPEHUS CKOJIbKCHMSI,
CUJIA TPEHUS ITOKOs1, IPYTUE BUbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHE CBOOOJHOTO
nanenus. /mwxenne ruaner Bokpyr Connua. IlepBas kocMuueckas CKOPOCTb.
HesecoMocCTh 1 IEpErpy3KH.

PaBHoBecue maTepuaabHOM TOUKUA. AOCOTIOTHO TBEPAOE Telo. PaBHOBecHe
TBEPAOrO TeJla € 3aKpeIUIEHHOW OChbIo BpauieHus. MomeHT cuibl. LleHTp
TSKECTH.

Nmnynsc Tena. U3menenne nmiynsca. Mmmnyibsce cuibl. 3aKOH COXpaHEHHUs
UMITyJIbca. PeakTuBHOE ABUKEHUE.

Mexannueckass pabota U MOUIHOCTb. PaGoTa cuia TSKECTH, YNpYyrocTH,
Tperusi. CBsi3b 3Hepruu u padoThl. [loTeHIManpHas 3Heprus Teina, MOAHIATOrO
HaJl NOBEPXHOCTBIO 3eMJId. lloTeHumanmbHas DSHeprus CXKATOM IPYKUHBIL.



Kunernueckas sHeprus. Teopema 0 KHHETUUECKOW SHEPTHH. 3aKOH COXPAHEHUS
MEXaHMYECKON IHEPTUH.
Hemoncmpayuu.

1.
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8.
9.

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

HabintoieHne MexaHM4YecKOro IBMIKEHMsI Tejla OTHOCUTEJIBHO Pa3HBIX
TEJI OTCUETA.

CpaBHeHME NyTE€W M TPACKTOPUN JIBHKEHHSI OJTHOTO U TOTO K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS MTPSMOJIIMHEMHOTO IBUKECHHS.
HccenenoBanue Npu3HakOB PaBHOYCKOPEHHOI'O JIBHYKEHUS.
HabutoieHne 1BMKEHUS Tesa 10 OKPY>KHOCTH.

HaGmionenne MexaHMYECKHUX SIBICHUH, MPOUCXOMASIIUX B CHUCTEME
orcu€ra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKECHUU
OTHOCHUTEJIFHO KaOruHeTa (PU3HKHU.

3aBUCUMOCTb YCKOPEHHS Tejla OT MACCHI TeJla U ACUCTBYIOLIEH HAa HETO
CHJIBI.

Habmoienne paBeHcTBa CUIT IPU B3aUMOICHCTBUU TEJI.

N3meHnenue Beca Tena mpu yCKOPEHHOM JBHKECHUH.

Ilepenava nMIrynbca npy B3aUMOACHCTBUU TEIL.

IIpeoOpa3oBaHus SHEPTUU NpU B3aUMOJECHCTBUM TEI.

CoxpaHeHHe UMITYJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITYJIbCa TPU a0COTIOTHO YIPYTOM B3aUMO/ICHCTBUU.
HabutoieHne peakTUBHOIO ABU)KEHUS.

CoxpaHeHHe MEXaHUUECKON YHEPTUH ITPU CBOOOIHOM IaJICHUH.
CoxpaHeHME MEXaHWYECKOM OJHEPrUHM IpU JABWKCHUU TeEJla II0J
JEUCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomel u onvimol.

1.

KoHcTpyupoBanue Tpakrta Ijsi pa3roHa U JalbHEHUIIEro paBHOMEPHOTO
JBVKCHUS [TAPUKA UITH TETICHKKH.

Omnpenenenre cCpenHeld CKOPOCTH CKONBKEHHS OpycKa WU JBYDKCHUS
IIapuKa 10 HAKJIOHHOM TUIOCKOCTH.

Omnpenenenre yCKOpPEHUsSI Tela MPU PAaBHOYCKOPEHHOM JBWIKEHUU II0
HAKJIOHHOH TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH TIYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JIBDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TUIMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIKCHUH O€3
HAYAJIbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psi HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJIMTHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEGHHUS OT CHIIBI
HOPMAJIBHOTO JTaBJICHUSI.



7. Ompenenenne ko3 HULIMEHTa TPEHUS CKOIBKECHHUS.

8. OmnpezneneHue KECTKOCTU NPYKUHBI.

9. Ompenenerue pabOTHI CHIIBI TPSHUS TIPU PABHOMEPHOM JIBHKCHHH Tela

10 TOPU30HTAIBHON MOBEPXHOCTH.
10. Onpeenienue  pabOThl CUJIBI  YNPYTOCTH TpU  TMOABEME Tpy3a C
MCIIOJIh30BAaHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11. MI3yueHue 3ak0Ha COXpAHEHUS IHEPTUU.

Pa3ngen 9. Mexannueckue KoJie0aHUS M BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHMIA:
NepUoJ, 4YacToTa, amIUIMTyAd. MaTeMaTU4eCKUd W MPYKUHHBIA MAasTHUKH.
[IpeBparienre sHEPTUN MPU KOJIEOATSIILHOM JBUKEHUH.

3aryxaomue KkoneOaHusi. BwiHyxneHHele  kosneOanusi.  Pe3onanc.
Mexannueckue BOJHBI. (CBOWMCTBa MEXaHMYECKMX BOJH. IIpomonbHbie U
nonepeyHble BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHnnuyeckre BOJIHBI B TBEPIOM TEJE, CEUCMUYECKNE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa 1 BbicOTa TOoHA. OTpakenne 3Byka. MHDpa3Byk u
yJIBTPa3BYK.

Hemoncmpayuu.

1. HaGmogenue xosneOaHuil Tea MOJ ACHCTBUEM CHIIbI TSKECTHU U CHIIbI
YIOPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.

HaGnronenue BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHca.

PacnipocTpanenue npoaoiabHbIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUM PE3OHAHC.

Jlabopamopnuie pabomel u onvimol.

1. OmpezaeneHue YacTOThl W IMepuojaa KoieOaHW MaTEeMaTHYECKOTO
MasATHHUKA.

2. Ompenenenrie 4acTOTHI U TIEPHO/Ia KOJIeOaHMid MPYKMHHOTO MAsITHUKA.

3. HccrnenoBanue 3aBUCHUMOCTH TEpHUOaA KOJEOAHWH TMOJBEIICHHOTO K
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HUTU I'py3a OT AJIMHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH IepHoAa KoyeOaHUM  IPYKMHHOIO
MasiTHUKA OT Macchl rpysa.

5. IlpoBepka He3aBUCMMOCTU Mepuoja KOJeOAHUN rpy3a, MOJBEIICHHOTO
K HUTH, OT Macchl rpy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb Iepuoja KosieOaHui
HPY>KMHHOT'O MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHsi CBOOOIHOTO MaICHUSI.

Paszpgen 10. DinekTpoMarHuTHoOeE 10Jie M 3JIEKTPOMATHUTHBIE BOJHBI.



DNEeKTpOMarHUTHOE IoJIe.  DJIEKTpOMAarHuTHble  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH. [lIkana a3neKTpomMarHWTHBIX BOJIH. Mcmonb3oBanue

AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
OnexTpomaruuTHas npupoza ceera. Ckopocth cBera. BoiHoBbIE cBOMCTBA

CB€Ta.

Hemoncmpayuu.

1.
2.

CBoiicTBA PNEKTPOMATHUTHBIX BOJIH.
BomHOBBIE CBOWICTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1.

W3yueHue CBOWCTB 3JICKTPOMArHUTHBIX BOJIH C MOMOIIBEO MOOUIIBHOTO
tenedoHa.

Pa3gen 11. CBeToBELI€E SIBJIEHUS.

JlyueBas  mogmenb  cBera. Mcrounukm — cBera.  I[IpsMosimHelHOe
pactipoctpaHeHue cBera. 3armeHus Connua u Jlynsl. OtpaxkeHue cBerta.
[Tnockoe 3epkaino. 3aKoH OTPaKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpesiomiieHusi cBeta. [lojiHOEe BHyTpeHHEe
OTpak€HHE CcBeTa. VICrmonp30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUA B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xox unydet B nmnH3e. OnTuyeckas cucrema QoToarrmnapara,
MHKpPOCKONIa MU Teneckona. [ma3 kak onrudeckas cucrema. bim3opykocts u
JNaIbHO30PKOCTb.

Paznoxenue Oenoro ceera B chnektp. Omnbitel HbioroHa. Crokenue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

Hemoncmpayuu.

1.
2.
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IIpsAMonHEHOE pacIpOCTPaHEHHE CBETA.

OTtpakeHue cBeTa.

[TonyueHne wn300pakeHUN B IUIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKaJIax.

IIpenomnenue ceera.

OnTuyeckuil CBETOBOJ.

Xop Jiydeil B coOmparonieit JINH3e.

XoJ JIydeu B paCCEUBAIOIIEH JIMH3E.

[TosryueHnune n300paxeHUi ¢ TOMOILBIO JIMH3.

[Tpunuumn aeiicTBus Goroanmnapata, MUKPOCKOTA U TEJIECKOIIA.

10. Moznens riasa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [lonmy4yenue 6e0ro cBETa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopnwie pabomel u onvimol.



1. HccnenoBanue 3aBUCMMOCTH yTIJla OTPaKEHUSI CBETOBOIO JIy4a OT yIJIa
I1aJICHHUS.

2. W3ydeHue xapakTepUCTUK H300paKEeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnepgoBaHue 3aBHCUMOCTHM yTila IMPEJOMIIEHUS CBETOBOTO Jyda OT
yTJia MaJIcHUs Ha TPAHULE «BO3TyX—CTEKIIOM.

4. llomydyeHnue n3o0paxeHH ¢ MOMOIIbIO COOMPAIOIIEH JTHH3BI.
Omnpenenenne  (QOKYCHOTO  pacCTOSHUS M ONTUYECKOM  CHIIBI
coOuparoIe JTMH3HI.

6. OmbITHI MO Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbIThl IO BOCHPUATHIO I[BETA MPEAMETOB MPU UX HAOIIOJIEHUU Yepe3
[[BETOBBIC (DUIIBTPHI.
Pa3gen 12. KBantoBhble siBJIeHUA.
OnwiTel Pesepdopaa u mnanerapHas monens atroma. Mogens aroma bopa.
Hcnyckanue u normiomeHue cBera atoMoM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PamnoaktuBHOCTh. Anbda-, Oera- u ramma-usnydeHus. CTpoeHme
aToMHOrO sanpa. Hyknonnas mogens atomHoro sapa. M3oronsl. PagnoakTrBHbIe
npeBpaienus. llepuon nomypacnanga aTOMHBIX s1€p.

SAnepHble peakunu. 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MacCOBOTO YMCEN.
DHeprus cBsI3M aTOMHBIX saep. CBs3b MacChl M SHEpPruM. Peakiuuu cuHTE3a U
nenenus saep. Ucrounuku 3aeprun CostHIa U 3BE3 .

SInepnas sHepretuka. JleMCTBHS paJMOAKTUBHBIX W3Jy4EHUN Ha JKHUBBIC
OpTaHU3MBI.

Hemoncmpayuu.

1. CHeKTpbl U3IIYyYEHHUS U MOTJIOMICHUS.

2. CHexTpsl pa3IM4yHbIX T'a30B.

3. Cnekrtp BoAopo/a.

4. HalGmoneHnue TpekoB B kamepe Bunbcona.

5. PaboTa cu€Turika HOHU3UPYIOITUX U3TyYCHUH.

6. Perucrtpanus uziaydeHus: IpUPOJIHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnuie pabomul u onvimet.

1. HabnromeHue CTUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE DHEPTUU YACTHUIIBI IO TOPMO3HOMY
nyTH (o gotorpadusm).

3. W3mepenue paanoakTuBHOTO (OHA.

IHoBTOpPHTEIBLHO0-0000 1AM MOYTb.

[ToBTOpHTENHEHO--00001IAIOIINI MOZYJIb IpeaHa3HAYeH U1t
CUCTEMATH3allM W  OOOOIIEHUS MPEAMETHOTO COJAEpPKAaHUS U OIbITa
NeSTEIbHOCTH, MPUOOPETEHHOTO MPU M3YUYEHUH BCEro Kypca (U3HKH, a TAKXKe



JUIA TIOATOTOBKM K OCHOBHOMY TOCYJapPCTBEHHOMY 3K3aMEHY IO (U3UKE ISt
0Oyuaronuxcsi, BHIOPaBIINX ATOT YYEOHBIN MPEIMET.

[Ipy u3y4yeHUH OaHHOTO MOAYJS PEATH3YIOTCS U CUCTEMATH3UPYIOTCS
BUJBl JEATENBHOCTH, HAa OCHOBE KOTOPBIX 00€CleunBaeTcsi JAOCTHKEHHUE
HOPEAMETHBIX W METalpEeIMETHbIX IUIAHUPYEMBIX pe3yJIbTaTOB OOYy4YeHHS,
dbopMupyeTcsl eCTeCTBEHHOHAYYHAasi FPAMOTHOCTh: OCBOEHUE HAayUHBIX METOJIOB
MCCIJIEIOBaHMs SBIICHUI MPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHAThH
busnueckre SIBICHUsS, MPUMEHSS TOTYYCHHbIEC 3HAHMS, pellaTh 3aJa4d, B TOM
YrClie KaYeCTBCHHBIE M SKCTIEPUMEHTAIILHBIC.

[TpuHIMOMAaTBbHO  JEATENBbHOCTHBIM  XapakTep  JaHHOTO  pasfelna
peayuzyeTcs 3a C4ET TOro, YTO OOYYAIOUIUECS BBIMOJIHSIOT 33JaHUsI, B KOTOPBIX
UM TIPEeJIaraeTcsi:

Ha OCHOBE IIOJYYEHHBIX 3HAHMUN paclo3HaBaTh U HAYyYHO OOBACHATH
¢dusnueckue SBICHUS B OKPY>KAIOUIEeH MPUPOJIe U TIOBCEIHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/bI MCCIIECIOBAHMS (PU3NYECKUX SBICHUH, B
TOM YHCJIE JUIs IPOBEPKH TUIOTE3 U MOTYyUEHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAay4dHbIE OCHOBBI HanOoJiee Ba)KHBIX JTOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HampuMmep, MPAKTHUYECKOTO  HCHOJBb30BAHUSA  PA3TUYHBIX
MCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHA MPEBPALICHHUS M COXPAHEHUS BCeX
M3BECTHBIX BUJIOB SHEPTUU.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue pu3nku Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHuUsl HAMPABIEHO HA

JOCTUKEHHE JIMYHOCTHBIX, METANpeIMETHBIX MU MpPEeIMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTaTOB.

B pesynbrare uzyyeHus: pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEro 00Opa3oBaHuUs y

oOyuaromierocss OyayT c(opMUpOBaHBI CJIEAYIOIIUE JIUYHOCTHBIE pE3yJlbTaThl B
YacTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

— IPOSIBJICHUE MHTEpECa K UCTOPUM U COBPEMEHHOMY COCTOSHHIO POCCHUCKOU
(bu3nYeCcKo HAyKH;

— [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— TOTOBHOCTh K AKTHUBHOMY YYaCTHIO B OOCYXJCHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MNpOOJEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHHM
buzukwy;

— OCO3HaHUE BAXHOCTH MOPAIbHO--OTUYECKUX IPUHLHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIPUATHE AICTETUYECKUX KayecTB (PU3MUECKOM HayKu: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHME UEHHOCTU (U3NYECKOW HAyKH KakK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUSA TEXHOJIOTMM, BAXXHEWILEW COCTABIAIOLICH
KYJbTYpBHI,

— Ppa3BUTHE HAYYHOW JFOOO3HATENBHOCTH, HMHTEpECa K HCCIEA0BATENIbCKOM
NEeSATEIbHOCTH;

5) popmupoBaHus KyJIbTYPHI 310POBbSI H SMOLMOHAJIBHOIO 0JIATONIOJIYYHS:
— OCO3HaHUE IIEHHOCTH 0e30macHoro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU TMpaBUi OE30MAaCHOTO TMOBEACHHUS Ha
TpaHCIIOpTE, Ha JOpOorax, C D3JICKTPUUECKUM U TEIJIOBHIM OOOpPYIOBAaHUEM B
JIOMAIIIHUX yCIIOBHUSIX;

— c(opMUPOBAHHOCTH HaBbIKa pedieKcuu, MPU3HAHUE CBOETO MpaBa Ha OLIUOKY
Y TAKOT'O € MpaBa y APyroro 4eJoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:



e — AKTUBHOE YYacTHE€ B pEIICHWU NPAKTHUUECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHU3aINK, TOPOAa, Kpasi) TEXHOJIOTHIYECKOW U COIUATLHOM
HaIpPaBJIEHHOCTHU, TPEOYIOIMX B TOM YHCIE U (PU3NUECKUX 3HAHUMH;

e — UHTEpEC K MPAKTHUECKOMY M3YUCHHIO PO ECcCHil, CBI3aHHBIX ¢ (DU3UKOIL;

e 7)3K0JOrHY€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTalMs Ha NpUMEHEHHE (U3MYECKUX 3HAHUM U1 pelleHus 3anad B
o0jacTu OKpyXaroulel cpeapl, IUIAHUPOBAaHUS IIOCTYNKOB M OLEHKH UX
BO3MO’KHBIX ITOCJIEACTBUN JJIs1 OKPYKAIOLIEH CPE.IbI;

e — OCO3HaHUE TIJ00AJBHOTO XapakTepa 3KOJOTMYECKUX NpoOsieM M MyTed ux
peneHus;

e 8) agmanTamMM K M3MEHAIIUMCH YCJIOBHAM COLMAJBHON M INPHPOIHOM
cpeabl:

e — IOTPEOHOCTH BO B3aUMOJEHCTBUU NP BBINOJIHEHUH UCCIIEI0BAHUI U IIPOEKTOB
(u3UYECKOI HAIIPaBIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSAM JAPYTUX;

e — TOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 IPAKTHYECKYIO
NESATEIbHOCTD;

e — MOTPEOHOCTH B (JOPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hcie (HOPMYIUPOBATH
UJIEU, OHSTHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHuE Je(PULUTOB COOCTBEHHBIX 3HAHHWN M KOMIIETEHTHOCTEH B 00JIaCTH
buzukwy;

e — IUTAHUPOBAHME CBOETO Pa3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUIA;

e — CTPEMJICHUE aHAJIM3UPOBATH U BBIABIATH B3aMMOCBSI3U MPUPOJIbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX [JEHUCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOLIYI0 Cpenay,
BO3MO>KHBIX TJI00ATBHBIX TOCTIEICTBUMA.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

B pesynbrare ocBoeHUsI mporpaMMbl 1o GU3HKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOydaromerocs OyayT chOpMUPOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE MMO3HABATEIBHBIE YHUBEpPCAIbHBIE yueOHbBIC ICHCTBUSI,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBICE  Y4eOHBIE  JIEUCTBHS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUS.

Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Ba3oBble Jijornueckue 1eiicTBUA:



BBISIBISITh U XapaKTEepPU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(sBNIEHMI);

YCTaHABIIMBATh CYIECTBEHHBIH MPHU3HAK KIACCHU(UKALUU, OCHOBAHHS IS
000011IeHNS U CpaBHEHUS,

BBISBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHs B paccMaTpuUBaeMbIX (hakrTax,
JaHHBIX U HAOJIOICHUSAX, OTHOCAUINXCS K (DU3UUECKUM SBIICHUSM;

BBISIBJISITh TPUYMHHO--CJICACTBEHHBIE CBSI3M TNPU HM3YyUYEHUU (HU3HUECKUX
SIBJICHUI U TIPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAaHUEM JIEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUYEHUH, BBIABUTAaTh THUIOTE3bl O B3aUMOCBS3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pemieHus: yueOHoM (u3nyueckoil 3amadu
(cpaBHEHHME  HECKOJBKMX BapHaHTOB  peIleHus, BbIOOp  Haumbojee
HOJXOJAIIETO ¢ YYETOM CAMOCTOSITENILHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBarTebLCKHe JeMCTBUSA:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIUII HMHCTPYMEHT TTO3HAHMUS;
MPOBOAUTH MO CaMOCTOSITEIBHO COCTABIEHHOMY IUIAHY OTBIT, HECIIOKHBIN
bu3nuecKknii  SKCIEPUMEHT, HEeOOJbIIOE HCCIAeNOBaHUE  (PUIUUECKOTO
SIBIICHUS;

OILICHMBATh HAa MPUMEHUMOCTb U IOCTOBEPHOCTh MH()OPMAIIHIO, TTOTYICHHYIO
B XOJI€ MCCIIEIOBAHUS W SKCIIEPUMEHTA;

CaMOCTOSTEIILHO (POpMyIHpPOBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yJbTaTaM
POBEEHHOTO HAOIIOICHHS, OTIBITA, UCCIICIOBAHMS,;

NPOTHO3UPOBATh  BO3MOXKHOE  JallbHEHIee  pa3BUTHE  (UBHUYECKUX
MIPOIIECCOB, a TAK)KE BBIABUTATH MPEIANOJIOKEHUSI 00 WX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

HIPUMEHSTHh Pa3MYHble METOJIbl, UHCTPYMEHTHI M 3alpOChl MPHU MOUCKE U
orbope WHPOpPMAIMK WM JAHHBIX C Y4ETOM NPEUIOKEHHOW YydeOHOMH
(bu3UIecKo 3a1a4H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETHPOBATH HH(OPMALIUIO
pa3IMYHBIX BUIOB U (HOPM IpE/ICTABICHHS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAalbHYI0  (OpMy  NpeAcTaBIeHUS
MH(POPMALIUU ¥ WUTIOCTPUPOBATH pellacMble 3a7a4i HECTOKHBIMU CXEMaMH,
AuarpaMMamu, HHOU rpadukoi U MX KOMOMHALIUSAMHU.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

B XoAe OOCyXaAeHHs ydyeOHOro marepuaina, pe3ysbTaToB Jab0paTOPHBIX
paboT M MPOEKTOB 33JaBaTh BOMPOCHI MO CYHIECTBY OOCYKIA€MOMl T€MbI U



BBICKA3bIBAaTh HWJICH, HAICJICHHBIC HAa pEIIeHUE 3a7adud U TMOJJCp)KaHue
Oaro»keyIaTeIbHOCTH OOIEHNS;

COTIOCTABIIATh CBOU CYXKIEHUS C CYXXIEHUSMHU APYTUX YIaCTHUKOB JHAJIOTA,
0oOHapyKUBaTh Pa3IMUNC U CXOJCTBO MO3HUITHI;

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJMYHO TIPEACTABISATh PE3YIHTATHl BHITIOJHEHHOTO (DU3MUECKOTO OTBITA
(3KCTIepUMEHTA, UCCIICIOBAHNS, TTPOCKTA);

MOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M WHIUBUIYaJTbHON
pabOTHI IPH PEIICHUHM KOHKPETHOM (PH3NYECKOMN TIPOOIEMBIL;

PUHUMATH IEJIM COBMECTHOM JIeATeIIbHOCTH, OPTaHU30BBIBATh JICHCTBHS 10
e€ MOCTIKCHHIO: PaCIpeAesiaTh POJU, 00CY AaTh MPOIECCHl U PE3YJIbTAThI
COBMECTHOM paboThl, 0000111aTh MHCHHSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATh CBOIO 4YacTh pabOTHI, JOCTHTas KauyeCTBEHHOI'O pe3yJbTaTa II0
CBOEMY HaNPABJIICHUIO U KOOPJAMHHUPYS CBOU JCHCTBUS C JIPYTHMMH YjCHAMU
KOMAaH/IbI;

OIICHMBATh KAaueCTBO CBOETO BKJaga B OOMMH TPOIYKT TO KPUTEPHUSIM,
CaMOCTOSITENTEHO CHOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIe 1eiCTBUS

Camoopranuzanus:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YIEOHBIX CUTYaIHUAX, TPEOYIOIMUX IS
pereHus GU3NIeCKX 3HAHUM;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MMOJAXOJAX  TPUHSITHS  PEIICHUN
(MHIWBUOYyanbHOE, TPHUHATHE pEIICHUS B TPYIIe, NPUHITHE pPEIICHUHA
TPYIIION);

CaMOCTOSITEJIbHO COCTABJISITH AJITOPUTM PEIICHUS (PU3MUECKOU 3a7aud WA
MJIaHa HWCCJICAOBAHMS C YYETOM HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MPEIJIaracMble BAPUAHTHI PEIICHUI;
JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

CaMOKOHTpOJ'Ib, SMOIHMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallM U MPEAJiarath IJiaH €€ U3MEHEHUS;
OOBSICHATh ~ NPUYMHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS)  pe3yJIbTaTOB
NEeSTEIbHOCTH, JaBaTh OILIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JIESITEILHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS
(bU3MYECKOT0 UCCIEeIOBAHUS UM MTPOEKTAa) HA OCHOBE HOBBIX OOCTOSATENLCTB,
W3MCHUBIINXCS  CUTyallid, YCTAaHOBJICHHBIX  OMMOOK,  BO3HUKIIHMX
TPYAHOCTEM;



OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa IIEIU U YCIOBUSIM;

CTaBUTH Ce0s1 HA MECTO APYroro 4eJOBeKa B XOJE CTOopa WA JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
NpU3HABATh CBOE MPABO Ha OMIMOKY MpPH pelIeHUH (PU3NYECKUX 3a7a4 I B
YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IHPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOydenus B 7 kjiaacce mpeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

UCIIOJIb30BaTh MOHATUSA: (PU3MUECKUE U XUMUYECKUE SIBICHUS, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJEJb, TMIOTE3d, €IUHUIBI (PU3NYECKUX BEJINYUH, aToOM,
MOJIEKYJIa, arperaTHble  COCTOSIHUSL ~ BemecTBa  (TBEpAOE,  KHUJIKOE,
razoo0pa3Hoe), MEXaHWYECKOe JIBI)KEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPAeKTOpHUsA, PABHOJICHUCTBYIOIIAs CHia, AepopMalius
(ynpyras, miacTudeckas), HEBeCOMOCTb, COOOIIAIONTUECS COCY/IbI;
pasznuuath sBiAeHUS (AUQQy3us, TEIJIOBOE ABM)KEHHE YacCTUI[ BEIIECTBA,
pPaBHOMEpPHOE  JBW)KEHHE,  HEPaBHOMEPHOE  JIB)KEHHME,  HMHEpLHS,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPABIX TEN C 3AKPEIUIEHHON OCBIO
BpallleHUs, Nepeaya AaBJICHUs TBEPABIMU TEIaMM, KUJIKOCTSIMHU U ra3aMu,
aTMoc(epHOE JaBJICHUE, IIJIaBaHUE TeEJ, MPEBPAIICHU MEXaHUYECKOU
HHEPrUM) MO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBICHUE;

pacrmo3HaBaThb  MPOSBIEHUE  M3YYCHHBIX  (PU3MUECKUX  SIBICHUA B
OKpY)XaloIlleM MHpEe, B TOM 4HCIIE (PU3UUYECKHE SBICHUS B MPUPOAE:
OPUMEPBl JBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKMBOW U HEXHUBOU
NPUPOAE, NEHCTBHE CHWJIBI TPEHHS B TMPUPOJIE M TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJICHUs Ha XKUBOW OpPraHM3M, IUIaBaHHUE PbIO, pbluard B
TeJe YeJloBeKa, MPHU 3TOM MEPEeBOAMUTH MPAKTUYECKYIO 33/auy B Y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHI;
ONUCHIBaTh W3Y4YEHHbIE CBOMCTBA T€l U (PU3NYECKUE SBIICHUS, HUCIIOJIb3YS
¢usznueckrue BeMTUYHMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMs, MyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CWJa YHNPYTOCTH, CHJIA TSXKECTH, BEC TeEJa,
CWJIa TPEeHHUs, AaBieHue (TBEPIOro Tena, )KUAKOCTH, Ia3a), BHITAIKMBAIOIIAS
CWiIa, MeXaHuyeckas paboTa, MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIBI,
KOA(Q(ULIUEHT IMOJIE3HOTO JIEHCTBUS MEXAHU3MOB, KHUHETHYECKas M
NOTEHLMAJbHAsL  JHEPrus), TMpH ONUCAHUM MPaBWIBHO TPAKTOBATh
bu3nyecKnil CMBICI UCHOJIb3yEMbIX BEITUYMH, UX O0O3HAYEHUS U €IUHULIBI



¢bu3nueckux BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
bu3NUYeCKyl0 BETUYMHY C JPYTHMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA T, (U3MYECKUE SIBICHUS W TMPOLECCHI,
UCIOJIb3YsI MpaBUJia CIOXKEHUs CUJ (BIOJb OJHOM mpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbluara (Oyoka),
«30JI0TOE MPABWIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXAHUYECKOW DHEPIUU,
IpU ATOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alUCHIBATH €ro
MaTeMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NYECKUE SIBJICHUS, TIPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CUTYyallul NPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTEpPa: BBIABIATH
MPUYUHHO--CJIEJICTBEHHbIC CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JIOTMYECKUX
IaroB ¢ omnopo Ha 1-2 H3y4YEHHBIX CBOMCTBA (HU3MYECKUX SIBICHUU,
(U3MYEeCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7auu B 1—2 AeCTBUS, HCTIOIB3YsI 3aKOHBI U (DOPMYIIHI,
CBsI3bIBaIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3a/la4yH
3alHChIBaTh KPATKOE YCIOBHE, MOJACTABIATh (U3NUYECKHE BEIUYUHBI B
dbopMynbl W NOPOBOAUTH PacyEThbl, HAXOAWTH CIPABOYHBIC JaHHbIE,
HEeoOXonUMblE  JUIsl  peuleHus  3ajay, OLEHUBAThb  PEATUCTUYHOCTH
MOJIy4€HHOU (pU3NUEeCKON BETUUHHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh TMpPH [OMOIIU
(U3UYECKUX METOJ0B, B OMHCAHUU HCCIEIOBAHUS BBIJIEIATH MPOBEPIEMOE
peanosoxkeHue (TUIOTe3y), pa3audyaTb U MHTEPIPETUPOBATH MOJYyUYECHHbBIN
pe3ynbTaT, HaXxOAUTh OIIMOKM B XOJ€ OIbITa, JENaThb BBIBOJABI IO €ro
pe3yibTaram;

MIPOBOAMTD OMBITHI IO HAOIIOACHUIO (PU3NUYECKUX SBICHUMN WK (PU3HMUECKUX
CBOMCTB Tel: (opMyIHMpoOBaTh MPOBEpPSIEMbIE MPEANOIOKEHUS, COOUpAThH
YCTAaHOBKY M3 MPEAJIOKEHHOrO0 O00O0pY/IOBaHUS, 3alUChIBaTh XOJ OMNbITa U
(dbopMyIupOBaTh BHIBOJIBI;

BBITIOJHSATH IPSIMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl Tena, 00béMa,
CIWIIBI M TeMIlepaTypbl C UCHOJIb30BAaHUEM aHAJIOTOBBIX U HHU(POBBIX
npuOOpoOB, 3alUChIBaTh IOKa3aHUd MPUOOPOB C YYETOM  3aJaHHOMU
a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOANTH MCCIEAOBAHNE 3aBHUCHUMOCTH OJIHOM (U3NYECKOM BEIUYUHBI OT
IPYrol € HCIOJIB30BAHUEM MPSAMBIX HW3MEPEHU (3aBUCUMOCTH IYTH
PABHOMEPHO JBMXKYILErOCs T€a OT BPEMEHU JBUKECHUS TENA, CHIIBI TPEHUS
CKOJIBKEHHUS OT Beca TeJjla, KadecTBa OOpabOTKH IOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIbI TPEHHMS OT IUIOMIAJAM CONPUKOCHOBEHMUS TEJI, CHJIbI



YIPYrOCTH OT YHJIUHEHUS TPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHOW YaCTH TeJla U OT TUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTU TeNa, OT TJIyOWHBI, Ha KOTOPYIO IOTPYKEHO TeNo, YCIOBUMN
IUIaBaHUS TEJ, YCJIOBHM paBHOBecHs phlyara U OJOKOB), Yy4acTBOBaTh B
TUIAHUPOBAHUU Y4€OHOTO MCCIeI0OBaHUs, COOMPATh YCTAHOBKY U BBITIOJIHSTD
U3MEPEHUs, CIEAysl MPEUIOKEHHOMY IUIaHy, (DUKCHPOBAaTh pPE3YJIbTaThI
MOJYYCHHON 3aBUCHMOCTH (DH3MUYECKUX BEIUYMH B BHUJC IMPEIIOKCHHBIX
TabnuI ¥ TpaduKOB, ANaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHMUS;
NPOBOJUTH KOCBEHHBIE H3MEpPEHHS (U3NYECKUX BEJIWYMH (TUIOTHOCTH
BEIIIECTBA KUAKOCTH U TBEPIOIO Teja, CHJIa TPEHHSI CKOJIbKEHUS, 1aBJICHHUE
BO3/IyXa, BBITAIKHBAIONIAS CWJIA, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUIIKOCTh T€JI0, KOAPPUIMEHT MOJIE3HOTO JNCHCTBHSI MPOCTHIX MEXaHU3MOB),
cliefyss TPEAJIOKEHHOM MHCTPYKIMH: TPHU BBINOJIHEHUH HW3MEPEHUN
coOMpaTh HKCIEPUMEHTATIBHYIO YCTAHOBKY U BBIYHCIATH 3HAYCHUE UCKOMOMN
BEJIMYUHBI;

coOIoAaTh MpaBUiia TEXHUKU OE30MacHOCTH MpH padboTe ¢ 1ad0paTOpHBIM
000pyIO0BaHUEM,;

yKa3bIBaTh MPUHIUIBI IEHCTBHS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, IUHAMOMETP, COOOINAIOUIMECS COCYyIbl, OapoMmeTrp, pblyar,
TIOJIBMYKHBII U HETIOABIKHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTB;
XapaKTepu30BaTh  MPHUHIUIBI  JCUCTBUS  HM3YYCHHBIX MPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHCaHUS (B TOM YHCIIE:
HOJIIMITHUKN,  YCTPOWCTBO  BOAONPOBOJA, THAPABIMYECKHI  Mpecc,
MaHOMETp, BBICOTOMEP, TOPIIHEBOW HACOC, ApEOMETP), UCIIOJIB3Ys 3HAHUS O
CBOMCTBAaX (PU3NYECKUX SIBICHUI U HEOOXOAMMBbIC (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

HIPUBOIUTH IPUMEPHI (HAXOIUTh MHPOPMALIMIO O MIPUMEPax) NPAKTUIECKOTO
UCIONb30BaHUsl  (PU3MYECKUX 3HAHWKW B TOBCETHEBHOM IKU3HU IS
obecrnieueHrs 0€30MacHOCTHU MPHU OOpaIlleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU
YCTPOWCTBAMHU, COXPAHEHUS 3I0POBbsI U COOIOJICHHSI HOPM IKOJIOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEE;

OCYWIECTBIIATh  OTOOpP HCTOYHMKOB uHpopmanuu B MHTepHeTe B
COOTBETCTBUH C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOILINXCS
3HaHUH W TyTEM CpPaBHEHHSI PA3IMYHBIX HCTOYHUKOB  BBIIEISTH
UHPOPMALIMIO, KOTOpasi SIBIISIETCS TNPOTUBOPEYMBOM WIIM MOMKET OBITh
HEIOCTOBEPHOMU;

MCIIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3aJaHUN HAay4YHO--TIOMYJSPHYIO
auTeparypy (pU3MUecKoro cojaepikaHus, CIPaBOYHbIE MaTEPUAIIbI, PECYpPCHI



cetu  Murtepner, Bmagerp npuéMaMM  KOHCIEKTHPOBAaHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpPaTKHE MUCHbMEHHBIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMAIUU (PU3NYECKOTO COAEPKAHMS, B TOM
quciie MyOIMYHO JIe1aTh KpaTKUE COOOIIEHUs O pe3ysbTaTax IPOEKTOB MJIU
y4eOHBIX HCCJIEIOBAaHUM, MPH 3TOM TPAMOTHO HCHOJIb30BaTh H3YUECHHBIN
NOHATUMHBIN  ammapar Kypca (U3HKH, CONPOBOXKIATh BBICTYIJICHUE
MPE3CHTALUE;

OpU BBINOJHEHUH Y4YEOHBIX IPOEKTOB U HCCIEAOBAHUN pacHpeneisaTh
00s13aHHOCTM B TpYINIE€ B COOTBETCTBUM C IIOCTABJIECHHBIMU 3a/layami,
CIEAUTh 34 BBINOJHEHHEM IUIAHA JIEWCTBHM, aJCKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJIaJ B  JCSATENBHOCTb  TPYMNNbl,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMO/JICHCTBUE, YYUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K xoHmy obydenus B 8 kjacce rnpeiMeTHbIE pe3ysibTaThl Ha 0a30BOM ypPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHI:

HCNOJIb30BaTh IMOHATHS: MAacca W pa3MeEPbl MOJIEKYJ, TEIIOBOE IBUKECHUE
aTOMOB M MOJIEKYJ, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTALIMYECKUE U
amop(HbI€ Tesa, HACBIILIEHHBIA U HEHACBIIICHHBIN Nap, BIAKHOCTb BO3/lyXa,
TeMIIEpaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM IBUTaTEllb, 3JIEMEHTAPHBIN
AJIEKTPUYECKUN 3apsll, IECKTPUUYECKOE IT0JI€, MPOBOJHUKA U JUAIICKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznuyaTh sABJIEHUS (TEIUIOBOE paCUIMpEHHE U CXKaTue, Tervionepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHWE, KaNWJUISIPHBIE SBICHUS, HCIApPEHUE,
KOHJIEHCAIUsl, [UJIaBJI€HUE, KpucTaums3anusi (OTBEpAECBaHUE), KHUIICHUE,
Terionepeaaya (TernIonpoOBOIHOCTb, KOHBEKIUS, U3TyUYCHUE), JIICKTPU3ALUS
TE€JI, B3aUMOJICVCTBUE 3apsI0B, ACHUCTBUSA JJIEKTPHUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aHMMOJICVICTBUE MATHHUTOB, JAEHWCTBUE MArHUTHOIO IIOJS Ha
MPOBOJTHUK C TOKOM, 3JEKTPOMArHUTHAas MHIYKLHS) IO OINUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
buznueckoe sIBICHUE;

pacmo3HaBaTh ~ MPOSIBJICHUE  M3YYCHHBIX  (PU3MUECKUX  SBICHUW B
OKpYXalollleM MHUpE, B TOM 4ucjie (U3MYEeCKue SBICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSKEHUE W KAIMJUISIPHBIE SIBJIICHUS B IPUPOJE, KPUCTAILIBI
B mpupoje, usnydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
oOpa3oBaHM€ pOCHI, TyMaHa, WHEs, CHEra, OJJICKTPUYECKUE SIBICHUS B
aTMocdepe, PIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMJIH,
napeid MoaocoB, poJib MATHUTHOTO TOJISL JIJIS JKU3HU Ha 3emile, MOJIIpHOe



CUSTHUE, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B yUeOHYIO, BBIICIITh
CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBICHUN;

ONUCHIBaTh W3YYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SBICHUS, HCIIONb3YS
¢du3nUeckue BEIWYUHBI (TeMmIeparypa, BHYTPEHHSISI SHEPTHUs, KOJIMYECTBO
TEIJIOTHI, y/IeJIbHAs TEMIOEMKOCTh BEIIECTBA, Y/EIbHAs TEIJIOTA TIABJICHUS,
yAenIbHas TeIIoTa Mapoodpa3oBaHus, yAedbHas TEIJIOTa CTOPAaHUs TOIINBA,
KO3 (UIMEHT TOJIE3HOTO JCHCTBHUS TEIUIOBOM MAIlIWHBI, OTHOCHUTEIbHAs
BIQXKHOCTh BO3/lyXa, JJCKTPUUECKUN 3apsiji, CHJIa TOKa, SJIEKTPHUECKOE
HANpsDKEHUE, COMPOTHBJICHHE TPOBOJHMKA, YIEIHHOE COMPOTHUBICHUE
BEILIECTBA, pab0Ta W MOIIHOCTh JJIEKTPUUYECKOTrO TOKa), MPHU OINUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUII CMBICI HCHOJB3YEMBIX BEJIUYUH,
0003HAaUEHUS W €IWHUIIBI (PU3NUYECKHX BEIMYHH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DH3UYECKYI0 BEIWYUHY C JIPYTHMH BEIUYMHAMH,
CTPOUTH TPAPUKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEIHUNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKUE SIBICHUS M TMPOIECCHI,
UCIIONIb3YSl OCHOBHBIE TOJIOKEHHUS MOJEKYISIPHO--KHHETHUECKONH TEOpUU
CTPOCHHS BEILECTBA, MPUHLMUI CYNEPHO3UIMU TMoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa Juisl yyacTKa Ienu, 3aKOH
Jxoyns—JIenua, 3aKk0H COXpaHEHUs! SHEPTUH, MPU 3TOM JaBaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3aMHUCHIBATh €T0 MATEMAaTUYECKOE BhIPAXKEHHUE;
OOBSCHATH (PU3MUYECKHE MPOLECChl M CBOWCTBA TEld, B TOM 4YHCIE€ U B
KOHTEKCTEe CHUTyalluid NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 1—2 JOTHYECKHX
mIaroB ¢ onopod Ha 1—2 u3y4EeHHBIX CBOMCTBAa (DU3MUECKUX SIBJICHUM,
bu3nYeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7a4u B 2—3 JAEHCTBUSI, UCIOIB3YsI 3aKOHBI U (DOPMYIIHI,
CBA3BIBaIOLME (PM3MUECKUE BETUUYMHBL: Ha OCHOBE aHaIM3a yCIOBUA 3a/1a4d
3aMKUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK JIAHHBIX VISl pELICHUs
3aJa4M, BbIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE UId €€ pelIeHHUs,
IPOBOAUTH PAcu€Thl M CpPaBHUBATh MOJYYEHHOE 3Ha4YeHHE (HU3HUECKON
BEIIMYUHBI C U3BECTHBIMU JIAHHBIMU;

pacno3HaBaTh MpPOOJIEMbl, KOTOpPbIE MOXHO PENIUTh MpPU [OMOIIH
(U3MYECKUX METOJIOB, HCIONb3Ysl OMNMCAaHUE HCCIEA0BAHMS, BBIICIAThH
IpOBEPSIEMOE  MPEANOJOKEHUE, OLICHWBATh  MPABUIBHOCTH  IMOPSAKA
MPOBEJICHUS HCCIIEAOBAHNUS, AETIaTh BBIBOJIBL;

IIPOBOJUTH OIBITHI IO HAOIIOJAEHUIO (DU3UUECKUX SBJICHUM WU PU3NYECKUX
CBOMCTB TeJ (KanWUIIPHBIE SIBJICHUS, 3aBUCUMOCTD JJABJICHUS BO3/lyXa OT €TI0
0o0bEMa, TemmnepaTypbl, CKOPOCTH Ipollecca OCThIBAHUS W HArpeBaHMs IMpU



M3JIYYEHUH OT 1[BETa M3JIyYaroleu (Imorionarliei) moBepXHOCTH, CKOPOCTh
WCIIApEHUsl BOJbBI OT TEMIEPATYypPhl )KUIKOCTH M IJIOIIAAU €€ MOBEPXHOCTH,
ANEKTpU3alusg Tel W B3aUMOJEWCTBUE  DJIEKTPUUYECKHUX  3apsOB,
B3aMMOJICUCTBHE MOCTOSIHHBIX MAarHUTOB, BU3yalW3alldsi MarHUTHBIX TOJIEH
MOCTOSIHHBIX MarHUTOB, IEUCTBUSI MArHUTHOTO TOJI HA TIPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHNUTa, CBOMCTBA AJIEKTPOJBUraTENs MOCTOSHHOIO TOKA):
dbopMynupoBaTh TpOBEpsieMble TMPEANOIOKEHHS, COOUPATh YCTAaHOBKY U3
MPEAJIOKEHHOTO 000pYIOBaHMSI, ONMUCHIBATh XOJ| OMbITa U (POPMYIUPOBATH
BBIBOJIBL;

BBITIOJIHATD MPSIMbIE U3MEPEHUSI TEMIEpaTypbl, OTHOCUTEIbHON BIAXKHOCTH
BO3/lyXd, CHJIBl TOKA, HAaNpsOHKEHUS C UCIOJB30BAHUEM aHAJOTOBBIX
npuOOpoOB W JATYMKOB (PU3MUECKUX BEJIMYMH, CPAaBHHUBATh PE3YJIbTAThI
M3MEpPEHUN ¢ YUETOM 3a/IaHHOU a0COTIOTHON MOTPEITHOCTH;

IPOBOJUTH KCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3MYECKON BETUYMHBI OT
OpYyrodi ¢  HCHOJb30BAHMEM  MPSAMBIX  U3MEPEHHHA  (3aBHCHUMOCTH
CONPOTHUBJIEHUS ITPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAN TONEPEUHOIO CEYEHUS
U YAEJIBHOTO CONPOTUBIIEHUS BELIECTBA IPOBOJHMKA, CHJIBI TOKA, UIAYILIErO
yepe3 IMPOBOJHUK, OT HaIpsSOKEHUST Ha MPOBOJHMUKE, MCCIEI0BaHUE
MOCJIEIOBATEILHOTO W MAapajuIeJIbHOTO  COEJAMHEHHH  TPOBOJHUKOB):
IJIAHUPOBATh UCCIIEIOBAHNUE, COOUPATh YCTAHOBKY U BBINIOJHATH U3MEPEHUS,
clenys TpeJIOKEHHOMY IUIaHy, (PUKCHUpOBATh pe3yNbTaThl MOJyYEHHOM
3aBUCUMOCTH B BHJI€ TAaOJUI] U IpaUKOB, JAENaTh BHIBOJBI MO pe3yJbTaTaM
UCCJICIOBAHMS;

IPOBOJUTh KOCBEHHbIE H3MepeHusi (Qu3nyeckux BeduyuH (yaeiabHas
TEII0EMKOCTh BEILIECTBA, COMPOTUBIIEHUE MTPOBOJHUKA, paboTa U MOIIHOCTh
AIEKTPUYECKOTrO TOKA): IJIaHUPOBATH U3MEPEHUS, coOuparb
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MNPEIJI0KEHHON HHCTPYKLIHMH, U
BBIYHCIIATH 3HAUCHUE BEJIMYMHBI;

coOMI0AaTh MpaBUJia TEXHUKHU OE30MacHOCTH MpH padboTe ¢ 1ad0opaTOpHBIM
o0opyI0oBaHUEM;

XapaKkTepu30BaTh  MPUHIUIBI  JCHCTBUS ~ M3YyYEHHBIX NpUOOpPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OmucaHus (B TOM YHCIIE: CUCTeMa
OTOIUJIEHUSI JJOMOB, TMIPOMETp, MapoBas TypOHHA, aMIEepMETp, BOJIBTMETP,
CUETYMK DJIGKTPUUYECKOW OHEPTUH, dJICKTPOOCBETHTEIbHBIE MPHOOPHI,
HarpeBaTeJIbHbIC AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
MPEAOXPAHUTEIN, DIEKTPOMATHUT, DJIEKTPOABUTATENb MOCTOSHHOTO TOKA),
UCIIONIb3Ysl 3HAHMS O CBOMCTBaX (DU3MYECKUX SIBJICHUH W HEOOXOAMMbBIC
¢du3nUecKue 3aKOHOMEPHOCTH;



pacmo3HaBaTh TMPOCThIE TEXHUYECKHE YCTPOWCTBA W HM3MEPUTEIHHBIC
MPUOOPHI IO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICHXPOMETpP, THUTPOMETpP, IBUTATEIb BHYTPEHHETO CTOpPAHMSI,
AJIGKTPOCKOI, PEOCTaT), COCTABIATH CXEMBl OJIIEKTPUYECKUX Iened C
MOCTIEIOBATEIbHBIM U TIApaJICIbHBIM COSAMHEHHUEM 3JIEMEHTOB, pasinydast
YCIIOBHBIE 0003HAYEHHS 3JIEMEHTOB JIEKTPUUECKUX LIETICH;

MPUBOAUTH IPUMEPHI (HAXOAUTHh WHHOPMAITUIO O TIPUMEPax) MPAKTUIECKOTO
UCTIONIb30BaHUsl  (U3WYECKUX 3HAHMKA B TOBCETHEBHOW IKU3HU IS
obecrnieyeHus: 6€30MaCHOCTH MpU OOpaIlleHUH C MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS H COOIOICHUS HOPM IKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEIE;

OCYIIIECTBJIATH MOUCK HHpOopManuu GU3NIECKOro conepkanus B IHTepHere,
HAa OCHOBE HMCIOIIMXCS 3HAHWA M TYTEM CpPaBHEHUS OMOJTHHUTEIHHBIX
MCTOYHUKOB BBLICTATh WH(OPMAINIO, KOTOPAs SBJSETCS MPOTUBOPEUUBOM
WJI MOKET OBITh HEJIOCTOBEPHOM;

MCIIOJIK30BaTh TPH BBIMOTHEHUN YYEOHBIX 3aJaHUN HAyYHO--TIOMYJIIPHYIO
JIUTEepaTypy (pU3MUecKoro coaep:KaHusl, CIIPaBOYHBbIE MaTEpHUajbl, PECYPChHI
cetu  MHTepHer, BiameTh TOpuéMaMd  KOHCICKTUPOBAaHUS  TEKCTa,
npeodpazoBaHust UHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE THCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHMUS,
0000mass wuHPOpPMAIUIO W3 HECKOJBKUX HCTOYHUKOB (HU3UIECKOTO
COJIEpKaHusI, B TOM UKCJIC MyOJUYHO MPEACTABIATH PE3yIbTaThl IPOSKTHOM
WIA MCCIIE0BATEIbCKONW NEATEIHLHOCTH, IPH 3TOM T'PaMOTHO HCITOJIb30BaTh
W3yYCHHBI TOHATHMHBIN  ammapar Kypca (U3HKH, COMPOBOXKIATH
BBICTYIIJICHUE IIPE3EHTALNEN;

MpPU  BBITIOJHEHWN YyYEOHBIX TMPOEKTOB W UCCICHOBAHMA (PU3UUECKHUX
MPOIIECCOB  pacIpeiensaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3a/Ja4aMH, CJICIUTH 3a BHINIOJHEHUEM IUTaHA JCUCTBUU H
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OIICHWBaTh COOCTBEHHBIM BKJIAl B
JeSATEIHLHOCTh TPYIIIbI, BBICTPAWBATh KOMMYHUKATHBHOE B3aMMO/ICHCTBUE,
MIPOSIBJISISt TOTOBHOCTH pa3pemiaTh KOH(IUKTHI.

K xonny oOydenus B 9 kiaacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

UCIONB30BaTh  MOHSATUS: CUCTEMa OTcu€Ta, MaTepuaidbHas  TOYKa,
TPAeKTOPHs,, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO JIBIDKCHHWS, aepopMarius
(ympyras, mjacTU4eckas), TpEeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPEerpy3kH, LEHTP TKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTP TSXKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJeOaHUsS U



BOJIHBI, 3BYK, HH(PaA3BYK U YJIbTPa3BYK, 3JCKTPOMArHUTHBIC BOJIHBI, IIKaja
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI
UCIyCKaHMs W TMOTJIONIeHus, anb(da-, OeTa- U raMMa-u3Iy4eHHs], U30TOIIbI,
AJIepHast SHEPTeTHKA,;

pa3nauyaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHENHOE
JIBUKCHHE, DPABHOYCKOPEHHOE TMpPSIMOJUHEITHOEe JBM)KEHHE, CBOOOJHOE
MaJICHUE TEJ, PABHOMEPHOE [BHKEHHUE [0 OKPYXHOCTH, B3aUMOJIECHCTBUE
TE€J, PEaKTUBHOE JABW)KEHHE, KojeOaTelnbHOE ABM)KEHHE (3aTyXarollue Hu
BBIHYXJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBUKEHHUE, OTPAKECHUE
3BYKa, NPSAMOJMHEWHOE pPAaclIpOCTPAHEHHE, OTPAKEHUE W TNPEIOMIICHHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETa, pa3iiokeHHe Oejoro cBeTa B
CHEKTP U CJIOKEHUE CHEKTPAIbHBIX LIBETOB, JUCIEPCHS CBETA, €CTECTBEHHAS
PaAMOAKTUBHOCTh, BO3HHUKHOBEHHE JIMHEWYATOTO CIEKTpa M3IYyYEHHUs) IO
OMMCAHUI0 WX  XapaKTepHbIX CBOWCTB M Ha OCHOBE  OIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaThb  MPOSBIEHUE  M3YYCHHBIX  (PU3MUECKUX  SIBICHUA B
OKpyXaromeM wmupe (B TOM uucie (U3NYECKUE SBICHUS B MPUPOE:
IPUIUBBl U OTJIUBBI, ABUXKEHHE IIaHET COJIHEUHOM CHUCTEMBI, PEAKTUBHOE
JABWKCHHE JKHUBBIX OPraHMW3MOB, BOCIHpPHUITHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHNE, CECMUYECKHE BOJIHBI, I[yHAMM, 3X0, [IBETA TEJ, ONTUYECKUE
ABICHUSI B MPHUPOJE, Ouosoruyeckoe  JEWCTBUE  BHUJUMOTO,
yabTpaUOJIETOBOTO W PEHTTCHOBCKOIO  M3JIYUYCHHM, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMUYECKHE Jy4M, pAJUOAKTHUBHOE H3IyUYEHUE
IIPUPOJIHBIX MUHEPAJIOB, JEHCTBUE PaJUOAKTUBHBIX U3IyUYEHUN HA OpraHu3M
YelioBeKa), MpU HSTOM MEPEBOAUTh MPAKTHUECKYIO 3ajJady B Yy4eOHYIO,
BBIJICIISITH CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKHM) PU3NUECKUX SBICHUI;
ONKCHIBAaTh W3Y4YEHHbIE CBOMCTBA T€l U (PU3NYECKUE SBIICHUS, HUCIIOJIb3YS
¢u3nueckue BEIMYMHBI (CpPelHSAs M MIHOBEHHas CKOPOCTb Tella IpH
HEPaBHOMEPHOM JBMKEHUHU, YCKOpPEHHUE, MEPEMEIICHHE, NyTh, YIJoBas
CKOpPOCTb, CHJA TpPEHHS, CUJA YINPYrOCTH, CHIJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOrO TAaJEHUsA, BeC Tela, WMIYJIbC Tela, HUMITYJIbC CHIIBI,
MexaHu4yeckas pabdoTa M MOIIHOCTb, IOTEHIMAJbHAs DSHEPIUs Tena,
NOJHATOTO HaJ NOBEPXHOCTBIO 3€MJIM, MOTEHUUAIbHAs SHEPrusi CHKaTon
IPY’KWHBI, KHHETUYECKAsI SJHEPTUs, MOJIHAI MEXAHUYECKasi SHEPTUsl, EPUO.T
U YacToTa KoJieOaHW, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBETa, I[IOKa3aTeidb NPEJIOMJICHUS Cpelbl), MNpHU ONUCAHUU
MpPaBUJIBHO TPAKTOBATh (PU3UYECKU CMBICT HCHOJIb3YeMbIX BEJIMYUH,
0003HAYEHUA W E€IUHULIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh (POPMYIIbI,



CBS3BIBAIONTUE JAHHYIO (DU3WYECKYI0 BEIMYMHY C JIPYTUMHU BEIIMYUHAMU,
CTPOUTH TPaPUKN NU3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;
XapaKTEepU30BaTh CBOWCTBA T, (U3MYECKUE SBJICHUS W TPOIECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHUs HHEPruHu, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHIUI CYNIEPIO3UIMN CUJI, IPUHIUIT OTHOCUTEIbHOCTH ["anumnes, 3aKOHbI
HrroTOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAKEHUS U MTPEITOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsAJ0BOTO W MACCOBOTO YHUCEN MPH SIEPHBIX
peakuMsix, MpU HTOM JiaBaThb CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa H
3aMHChIBAaTh €70 MAaTEMaTHIECKOE BEIPAKEHHE,

OOBACHATH (PU3MYECKUE TMPOILIECChl U CBOMCTBA Te€ld, B TOM 4YHUCIE U B
KOHTEKCTE€ CUTyalluidi TPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISBISATH
MIPUYHHHO--CJIC/ICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKHUX
IaroB ¢ Omnopol Ha 2-3 W3Yy4YEHHBIX CBOMCTBA (DU3WUYECKUX SIBICHUU,
(U3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelaTth pacy€THbIe 3a/aun (OMUpAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHH),
UCIIONIB3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (DM3UYECKUE BEIIMUMHBI: HA
OCHOBE aHallM3a yCJIOBUS 3a7aud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISTDH
HEJOCTAIOIINE WM U30bITOYHBbIE JaHHbIC, BHIOMpATh 3aKOHBI U (OPMYIIbI,
HEOOXONUMbIE JJII  pELIEHUs, MPOBOAUTH pacdy€Tbl M  OIICHUBATH
PEATUCTUYHOCTD TOJIyYCHHOTO 3HAYCHUS (PU3HUUECKOM BEIIMUNHBI,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIATh TPU TOMOIIIH
(U3MYECKUX METOJIOB, HCIOIb3ysl ONMCAaHUE HCCIEAOBAHMS, BBIICIATh
IpOBEpPAEMOE  MPEIIOJIOKEHUE, OLEHUBATh MPaBUJIBHOCTh  MOPSAKA
IPOBEJICHUSI UCCIIEIOBAHUS, A€JIaTh BHIBOJIbI, UHTEPIIPETUPOBATH PE3YIILTATHI
HaOJIFOJCHHUI U OIBITOB;

MIPOBOJIUTH OTBITHI IO HAOTIOAEHUIO (DU3UIECKUX SBICHUN WU (PU3NUECKHUX
CBOMCTB Ten (M3yuyeHHE BTOpPOro 3akoHa HproTOHa, 3aKOHAa COXpaHEHUs
SHEPryuM, 3aBUCUMOCTb IMEpUOJa KOJEOAHWM MPYKUHHOTO MAasTHHKA OT
MacChl Tpy3a M JKECTKOCTH TPYKUHBI M HE3aBUCHUMOCTb OT aMIUIUTYIbI
MaJbIX KOJieOaHWH, MPSIMOJUHEHHOE PACIPOCTPAHCHHUE CBETA, PA3I0KEHUE
0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paXeHUsI B IUIOCKOM 3epKaje
U CBOMCTB M300pa)keHUs MpeaMeTa B coOuparomiel jauH3e, HabJoJieHue
CIUIOLIHBIX U JTMHEHYATBIX CIEKTPOB MU3IIYUECHHS): CAMOCTOATEIHLHO COOUPATh
YCTaHOBKY U3 U30BITOYHOTO HAOOpa 000pyA0BaHUS, ONMMUCHIBATH XOJI OMBITA U
€ro pPe3yJIbTaThl, POPMYITHUPOBATH BHIBOIBI,

IPOBOJUTH MPU HEOOXOJUMOCTH CEPHUI0 NPSIMBIX HM3MEPEHUH, Ompenenss
CpelHee 3HauyeHue u3MepseMod BeduuMHbl ((POKYyCHOE paccTosiHue



coOuparomeld  JUH3bI), OOOCHOBBIBaTH BBIOOP CHocoba  H3MEpeHHs
(M3MepuTeIHLHOTO PUO0Pa);

OPOBOAWTH  HUCCIEJOBAHME 3aBUCUMOCTEH  (U3MUYECKUX BEIUYMH C
MCIIOJIb30BAHUEM TPSAMbBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHHU MpHU
PAaBHOYCKOPEHHOM  JIBUKEHUM 0€3 HayalbHOW CKOpPOCTH, Mepuoja
Kojie0aHUi MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpaXKCHUs CBETA OT yrIjia MaJeHUsl U yria MpeJoMIIeHHs OT yria MajeHus):
IUTAHUPOBATh  HCCJIEIOBAHUE, CaMOCTOSITEIBHO COOMpaTh  yCTaHOBKY,
(buKCUpPOBaTh PE3yNbTAThl TOJYYEHHONW 3aBUCUMOCTH (PU3MYECKUX BETUYHH
B BHJI€ TAOJIMII U TPAPUKOB, JE€IaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEIOBAHUS;
MIPOBOANTH KOCBEHHbIE U3MEPEHHS (PU3NUECKUX BEIUYUH (CpEIHSs CKOPOCTh
U YCKOpEHHE Teja TMpPU PaBHOYCKOPEHHOM JBUKEHHH, YCKOpPEHHUE
CBOOOJHOTO TMAJEHUs, KECTKOCTh NPYKHUHBI, KOIP(DUIHUEHT TpeHUs
CKOJIBKEHHS, MEXaHW4yeckass paboTra M MONIIHOCTb, 4YacTOTa M MEPUOJ
KoJje0aHuN MaTeMaTUYECKOTO U MPYKUHHOTO MAasTHUKOB, ONTHYECKAs CHJIa
coOuparomen JIMH3bI, PaJUOaKTUBHBIMN (DOH): IUTAHUPOBATH HU3MEPEHMUS,
coOUpPAaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIIEAYs
NPEAJIOKEHHOW ~ MHCTPYKIUHU, BBIUMCIATH  3HAYEHHWE  BEIUYUHBI U
aHAJIM3UPOBATh MOJYUYECHHbIE PE3yJbTaThl C YUETOM 3a/IaHHOM MOTPEIIHOCTH
W3MEpPEHUN;

coOI0AaTh MpaBUJia TEXHUKHU OE30MacHOCTH MpH padboTe ¢ 1ad0paTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKW H3YYEHHBIX (PU3UYECKUX MOJENECH:
MaTepHalibHasi TOuKa, aDCOMIOTHO TBEPOE TEJIO, TOUCUHBIM UCTOUYHUK CBETA,
Jqy4y, TOHKas JIMH3a, IUIAHETapHas MOJENIb aroMa, HYKJIOHHAas MOJEIb
aTOMHOTO $/1pa;

XapaKTepU30BaTh  MPUHIUIBI  JCUCTBUS  WU3YYEHHBIX MpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha UX onucaHus (B TOM YHCIE:
CHUIOMETP, JAaTYUKHU MOJIOKEHUS, PACCTOSHUS U YCKOPEHHUSI, paKkeTa, 3X0JIOT,
OYKH, TMEpUCKON, (oToanmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOTI,
JI03UMETp, kamepa BuibcoHa), UCIONb3ysl 3HaHUS O CBOMCTBaX (PU3MUYECKUX
SIBJICHUN U HEOO0XO0IUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHMYECKUX MPOIECCOB MPHU
pelIeHnr  y4eOHO--MPAaKTUYECKUX  3a7ad, ONTHYECKHUE CXEMbl s
MOCTPOEHUS N300paKEHHM B MIIOCKOM 3epKalie U cOOMparoien JMH3e;
NPUBOJUTH IPUMEPHI (HAXOIUTh HHPOPMALIMIO O MPUMEPaX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUKW B TIOBCEAHEBHOM JKHU3HU IS



oOecrniedueHrs 0€30MacHOCTH MPH OOpaIlleHUuu ¢ MPUOOPaMU U TEXHUYECKUMHU
YCTPOICTBaMH, COXpaHEHUS 310POBbS M COOTIOACHHSI HOPM IKOJIOTHUECKOTO
MOBEAEHHUS B OKPYXKAIOLIEH CPeE;

OCYILIECTBIIATh NOUCK MH(pOpMaLuu (HPU3NUECKOro conepkanus B MHTepHere,
CaMOCTOSITENIBHO ~ ()OPMYJIMPYsl TOMCKOBBIM  3alpoC, HAaXOAWUThb IyTH
OTIpeAeNEeHUs] JOCTOBEPHOCTH TMOJYyUYEHHOM MHGPOpMAIMM Ha OCHOBE
MMEIOIINXCS 3HAHUI U IONOJIHUTEIbHBIX UCTOYHHUKOB,;

UCIOJIb30BaTh MPU BBINOJIHEHUU YYEOHBIX 3aJaHUIl HAay4YHO--IIOMYJISIPHYIO
JIUTEpaTypy (pU3MUECKOro COAepkKaHMsI, CIIPAaBOYHBbIE MaTEpHajbl, PECYPCHI
cetu MHrepHer, Biaxerp OpuéMaMHU  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HH(OPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBbIE IMUCHMEHHBIE W YCTHBIE COOOINEHHS Ha OCHOBE
MH(pOpMallUd W3 HECKOJIbKUX HCTOYHUKOB (PU3UUECKOIO COAEpKaHUS,
NyOIMYHO IPEICTaBIATh PE3YJIbTaThl MPOEKTHOW WIIM MCCIEAO0BATEIBCKOM
NEATENBHOCTH, IIPU 3TOM I'PaMOTHO KCHOJIb30BaTh U3YYEHHbBIM NOHATHUNHBIN
anmapar H3y4aemoro pasjaena (U3MKH U CONPOBOXKIATh BBICTYIUICHHE
npe3eHTaluen ¢ y4éToM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHnue
(uudgposbIe)
n/ | pa3sgesioB H TeM Bcer  Kourtpoubh IpakTu4eck
oOpa3oBaTe/ibHbIE
1| nporpaMmMbl 0 ble padoThI e padoThbl
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpPa
PU3IKA - HAVKE O bubmuoreka [{OK
1.1 K 2 https://m.edsoo.ru/7f416
pupoie
194
bu6mmoreka [IOK
duznueckue
1.2 2 1 https://m.edsoo.ru/7f416
BEJITNYUHBI
194
EcrecTBeHHOHay4H bubmuoreka [{OK
1.3 BIA METOJI 2 1 https://m.edsoo.ru/7f416
MO3HAHUS 194
Uroro no pazaeny 6
Pa3znea 2. IlepBoHayasibHble CBeIEHUS 0 CTPOEHUH BelllecTBa
bubmunoreka LIOK
Crpoenue
2.1 1 https://m.edsoo.ru/7f416
BCIIESCTBA
194
JIBrkeHue u bu6nuoreka [IOK
2.2 B3aMMOJICHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCcTHUIl BEIIECTBA 194
ArperatHbie bubmmoreka [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEILICCTBA 194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBue Tej
bu6mmoreka [IOK
MexaHn4ecKkoe
3.1 3 https://m.edsoo.ru/7f416
IBIOKEHHUE
194
WHepuns, Macca bubmoreka [{OK
3.2 P, . 4 1 https://m.eds0o.ru/7f416
IUIOTHOCTD
194
bubmunoreka LIOK
33 Cuna. Bunsl cun 14 1 2 https://m.edsoo.ru/7f416

194



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

Hroro o pasaeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
JlaBiienue.
[Tepenaua
bubmunoreka LIOK
JTaBJICHUS
4.1 . 3 https://m.edsoo.ru/7f416
TBEPABIMU TEJIaMHU, 194
JKUIKOCTSIMH 1 -
rasaMu
but6mmoreka [IOK
JlaBrienue
4.2 5 https://m.edsoo.ru/7f416
JKUJIKOCTH
194
bubmunoreka LIOK
AtmocdepHoe
4.3 ™OoChepH 6 https://m.edsoo.ru/7f416
JTaBIICHUE
194
[elictBue
JKHUJIKOCTH U rasa Ha bubmmorexa LOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTpy>KEHHOE B 194
HHUX TEJIO0 -
Hroro no pazneny 21
Pa3nea 5. PaGoTa n MOIIHOCTB. JHeprus
PaGora i but6mmoreka [IOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIIHOCTD
194
bu6mmoreka [IOK
IIpoctsie
5.2 5 1 https://m.edsoo.ru/7{416
MEXaHU3MBI
194
bubmunoreka LIOK
Mexanndeckast
53 4 1 1 https://m.edsoo.ru/7f416
SHEPTUst
194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO
YACOB I1O0 68 3 12
ITPOI'PAMME



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

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaunmenoBanue
(undposbie)
n/ | pasienoB U TeM Becer  Konrpouabubl  IIpakTHueck
oOpa3oBaTe/ibHbIE
1| NMporpamMmbl 0 e padoThI ue padoTsbl
pecypcebl
Pa3pen 1. TenioBble iBJIeHUSA
Crpoenue u bu6nuorexa [IOK
1.1 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BEIIeCTBA ce
TelLIoBLIe bubmuoreka [{OK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI
ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpryeckne 1 MATHUTHBIE SIBJICHHUS
DJIEKTpUYECKHUe
3apsIbl. bubmmoreka [JOK
2.1 3apspKeHHBIE TeTa 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aWMO/JICHICTBUE
[TocTostHABII bubmunoreka LIOK
2.2 AJIEKTPUICCKUN 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHELC but6mmoreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBJICHUS
ce
DJIEKTPOMarHuTH bubmmorexa [IOK
2.4 P 4 https://m.edsoo.ru/7f4181
ast MHAYKIUS
ce
Uroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
68 3 14.5
YACOBIIO

I[TPOTPAMME



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

9 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne | HaummeHoBaHue
(undposbie)
n/  pasieroButTeM  Bcer Kourpoabn — Ilpakruveck
oOpa3oBaTe/ibHbIE
n NporpaMMel 0 ble padoThI ue padoThl
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHndeckoe
bu6mmoreka [IOK
JIBIDKCHHE H
1.1 10 1 https://m.edsoo.ru/7f41
CITOCOOBI €Tr0
ada6
OTIHCaHUs
BzaumoneiictBu bubmorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41
e Tel
ada6
bu6mmoreka [IOK
3aKOHBI
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEHUs
ada6
Hroro no pazneny 40
Paznen 2. Mexann4veckue KoJjeO0aHus1 M BOJHbI
bu6mmoreka [IOK
MexaHuveckue
2.1 7 3 https://m.edsoo.ru/7f41
KoJIeOaHus
ada6
Bbu6nuoreka [IOK
MexaHuveckue
2.2 8 1 3 https://m.edsoo.ru/7f41
BOJIHBL. 3BYK
ada6
Uroro no pazaeny 15
Pa3zgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
DNEKTPOMarHuT
bu6mmoreka [IOK
HOE TI0JIE U
3.1 6 2 https://m.edsoo.ru/7f41
ANEKTPOMArHUTH
ada6
bIC BOJTHBI
Uroro no pazaeny 6
Paznen 4. CBeToBbI€ IBJIEHUS
3aKOHBI bubmuorexa [JOK
4.1 pacnpocTpaHeHu 6 2 https://m.edsoo.ru/7f41
s CBETAa ad4a6
JIuH3BI B Bbu6nmuoreka [JOK
4.2 ONTHYECKHUE 6 3 https://m.edsoo.ru/7f41
npubopHI ad4a6
4.3 Paznmoxenue 3 2 bu6mmoreka [IOK



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

0eJIoro CBeTa B
CIIEKTP

https://m.edsoo.ru/7f41
adab6

Hroro no pazneny

15

Pa3gen 5. KBaHTOBLIE fIBJICHUSA

Ucnyckanue u bubnnorexka HOK
5.1 TIOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM ad4a6
bu6mmoreka [IOK
Crpoenue
5.2 6 1 https://m.edsoo.ru/7f41
ATOMHOTO sipa
ada6
SlaepHbic bu6mmoreka [IOK
5.3 JON—— 7 1 https://m.edsoo.ru/7f41
peartl ada6
Uroro no pazaeny 17
Pa3zgen 6. [loBTOpUTEILHO-0000 1AM MOYJIb
IToBTOpeHue n
00001IcCHIE bubmuorexa [JOK
6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41
Kypca pU3HKHU 3a ada6
7-9 knacc
Uroro no pazaeny 9
OBIIEE
KOJIMYECTBO
102 27
YACOBIIO

I[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC

Conep:xanue ypoka
e Tema ypoka
n/n M

®du3uka — HayKa O PUPOJIE.

®dusuka — HayKa o0 pupoje. ABIeHUs NPUPOIBI.

! SIBnenust npupoasl
) PUSHIECKIE SBILCHIS PuznyuecKue SBICHUS: MEXaHUYECKHE, TEIUIOBBIE, AIEKTPUY
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.
@usnueckue BeIMYUHBL. V3MepeHue (QusHuecKux Bes
dusnyuecKue BeIUYUHbBI U UX
3 dusnyeckue MPUOOPHI. [Torpemnocts n3Mef
U3MEPEHUE
MexnayHapoaHas cuctemMa eIMHHL.
JlabopaTopHasi padora. Omnpenesnenue eHbl eIeHUs MKaIbl H3MEPUTEIBHOTO IPUO!
4 «OmnpeneneHue LEHbl JETEHUs Kbl
W3MEPHUTEIILHOTO MPUOOpa.»
Kak ¢usuka u npyrue ecTecCTBEHHbIE HAYKH HM3YYarOT TIpE
MeTo1bl Hay4YHOTO MO3HAHMUS. EctecTBeHHO-Hay4YHBIH ~ METOJ  TO3HAHUSA: Ha0JTI0;
5 Onucanne GpU3NIECKUX SBICHUI C MOCTAHOBKA  HAy4yHOTO  BOIPOCA,  BBIABMKEHHE  THU
MTOMOILBIO MOJIENEN HKCHEPUMEHT 10 MPOBEPKE TUIOTE3, 00BsICHEHNE HaOII0/a
sBrieHus. Onucanne GU3NIeCKUX SBICHUHA ¢ TOMOIIBIO MOJIE
6 JlaGoparopHuas padora. Onpenenenue pa3MepoB MaJIbIX TEN.
«OmnpeneneHue pa3MepoB MajbIX TEIL.)
Crpoenue BemecTBa. ONbITHI, CtpoeHne BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3mepsl. O
7 JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE = JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BELIECTBA.
BELIECTBA
JIBrkeHne yacTul BemecTBa. CBsA3b CKOPOCTH JIBUKEHHUS ©
2 JlBUsKEHIE YACTHI BeLIeCTRa c TeMneupaTypoﬁ. bpoyHoBckoe  nBmkeHHE,  TUC
B3aumopeiictBue ~ yacTull  BellecTBa: MPUTSKEHUS
OTTaJIKUBAHUE.
VYpok-uccnenoanue «OMnbITHI 11O OnbITHI 10 HAOTIOICHUIO TETLIOBOTO PACIIMPEHHUS Ta30B.
9 HAOIIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHUE Ta30B, KHUIKO(
10 ArperatHble COCTOSIHUS BEIIECTBA TBEPABIX (KPUCTAITUIECKHX ) TETI.
Oco00EHHOCTH arperaTHhIX COCTOSTHUN | B3auMOCBsI3b MEXTy CBOMCTBAMH BEIIECTB B Pa3HBIX arpera
11 Bobl. O000IIEHNE 110 pa3ieny COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHHUEM.

«IIepBoHauYaabHBIE CBEACHUS O

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CTPOCHUU BCIICCTBA»

MexaHndeckoe OBMKEHUE.

Mexanuyeckoe JBU)KEHUE. PaBHOMEpPHOE M HEPABHOM

12 PaBHOMEpHOE U HEPAaBHOMEPHOE JBUYKEHUE.
JIBI)KCHUE
13 Cxopocts. EAMHHIE cKopoeTs Cxopoctb. CpeniHsisi CKOPOCTb NPU HEPABHOMEPHOM JBHKEH
Pacuér nytu ¥ BpeMeHU IBUKCHUSL.
14 Pacuer nyt ¥ BpeMEHU IBUKCHUSA
Visepius. Macca — Mepa HEEPTHOCTH SBnenue uHepuuu. 3akoH HUHepuuU. B3aumoneicTBue Te
15 IIpUYMHA U3MEHEHMS CKOPOCTH IBMKEHHUs Tel. Macca Kak
e WHEPTHOCTH Tela.
16 [InmoTHOCTh BemecTBa. Pacuer maccel | IInotHOCTH BemiecTBa. CBsA3b MJIOTHOCTH ¢ KOJUYECTBOM MO
1 00beMa Tejia 1o ero MIOTHOCTH B €JIMHHUIIC 00BbEMA BEIICCTBA.
JlaGoparopHas pabora Onpenenenue MIOTHOCTH TBEPAOTO Tea.
17 «Omnpenenenre MIOTHOCTA TBEPAOTO
Tena»
[TImoTHOCTH BeniecTBa. CBSI3b MIIOTHOCTH C KOJTMYECTBOM MOJ
Pemrenue 3agad mo reMme "I1OTHOCTE . .
18 " B eMHUIIe 00bEMa BemecTBa. OnpeneneHne mIOTHOCTH TBE]
BEIIECTBA
Tena.
Cuna xak XxapakTepUCTHKa Cuna kak xapakTepucTUKa B3auMmozaencTsus ten. Cuia ympy
19 B3auMojiericTeus Ten. Cuna u 3aKkoH ['yka. I3MepeHue Cuiibl ¢ MOMOILBIO JUHAMOMETpA.
ynpyroctu. 3akoH ['yka
JlabopaTopHasi pabora OnbIThI, JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  PacCT:
20 «/3y4eHne 3aBUCMMOCTH pacTsukeHus | (AedopMaluu) Ipy>KUHBI OT IPHI0KEHHON CHIIBL.
(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHON CHJIBI»
21 SBnenue Tarorenus. Cuia TSKECTH SIBneHue TATOTEHUS U CUJIa TSHKECTH.
CBs3b MEXKY CUIION TSKECTH U CpaBHeHME Macc 10 B3aUMOJICUCTBUIO TEN.
22 Maccoii Tena. Bec tena. Pemenue
3aga4 no reMme "Cuna Tsokectn"”
” Cuiia TSKeCTH Ha APYTrHuX IJIaHeTax. Cuiia TSKeCTH Ha APYTrHUX MJIaHeTax.
Du3nYeCcKre XapaKTepUCTUKH TIAHET
HaG:mroenne MexaHHn4eCcKoro ABMKEHHUS Tea.
24 Nsmepenue cun. JJuaamomerp
Bec Tena. HeBecomocTs.
25 Bec Tena. HeBecomocth
CrnoxxeHue IByX CuUJI, HarpaBleHHbIX  ClojkeHue Cull, HallpaBJICHHBIX MO0 OJJHOM MPSIMOH.
26 M0 OJAHOUN MPSIMOM. PaBHOnelicTBYIOIIASA CHIL.
PaBHOnelicTBYIOIIIAs CHIT
27 Pewrenne 3amgau mo reme CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

"PaBHOnelicTBYIOIIAS CUT"



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Cuna tpenus u e€ Buasl. TpeHue B

Cuna tpenus. TpeHue cKoabXeHUs U TpeHHUE NOKos. TpeHue

28 MIPUPOJIE U TEXHUKE MIPUPOJIE U TEXHUKE.
JlabopaTopHasi paGora OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  CHJIBI 1T
«M3ydeHne 3aBUCUMOCTHU CUJIBI CKOJBXKEHHUSI OT Beca Tejla M XapakTepa COIMpHUKacarol
29 TPEHUs CKOJIbKEHUS OT CUJIbI HOBEPXHOCTEN.
JABJICHUS U XapaKTepa
CONPHUKACAIOLINXCS TOBEPXHOCTEN»
30 Pemenne 3anau Ha onpenencHue PaBHOzelCTBYIOIIAsA CHIL.
PaBHOJECUCTBYIOLIEN CUJIIbI
Pemienue 3agau mo remam: «Bec Bec tena, rpaduueckoe nzobpaxenue cui. Cuibl
31 Tenay, «I'paduueckoe n3oOpaxeHue
cuny, «Cuibl», «PaBHOAEHCTBYIOIIAS
CHII»
KonTposbHas padora 1o TeMam: Mexanunyeckoe nBmxeHrne. Macca, mioTHocTh. Bec Tena.
«MexaHnueckoe aBKeHue», «Macca, I'paduueckoe nzodpaxenue cuit. CHIIbI
32 IUIOTHOCTEY, «Bec Temay,
«"paduueckoe n300paKeHUE CHITY,
«Cumb»
1 Hasnenue. CriocoObl yMEHBIICHUS U JHaBnenue. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS JTABJICHUS.
YBEJIMYECHUS JaBICHUS
JlaBneHue raza. 3aBUCUMOCTh JlaBnenue ra3za. 3aBUCHUMOCTb JaBJEHUs Ta3a oOT of
34 JaBJICHUS Ta3a OT 00bEMa, TeMIepaTypsl.
TEeMIIepaTypbl
[Iepenaua naBiieHUs: TBEPABIMU [Iepenaua naBneHus TBEPABIMU TEJIAMH, KUIAKOCTAMHU U T
35 TeJIaMU, KUAKOCTSIMU U razaMu. 3akoH 3akoH [lackains. [lHeBMaTHUYeCKHUe MAIIMHBI.
[Tackansa
36 JlaBneHue B KUAKOCTH U rase, 3aBUCUMOCTD JaBJICHUS KUIKOCTU OT TITyOUHBI.
BBI3BAHHOE JICMICTBUEM CHUJIBI TSOKECTH | [ 'MApOCTaTUUECKUI MapasioKc.
37 Pemenue 3agau mo teme «/laBnenue B | JlaBiaeHue rasa. 3aBUCHMOCTD JaBJICHHS Ta3a OT 00bEMa,
XKUJKOCTH U rasze. 3akoH [lackams» TeMIIepaTypbl. 3aBUCUMOCTD JJABJICHUS KUKOCTH OT IIyOHH
CooOmmaromuecs COCY/Ibl.
38 Coobmarormumecs: Cocy/bl
. ['mppaBnnueckrie MEXaHU3MBI.
39 I'mapaBnuueckuit mpecc
40 Manomerpsl. [lopuiaeBo Manomertpsl. [1opLIHeBON KUIKOCTHBIN HACOC
SKUKOCTHEIN Hacoc
A1 ATmochepa 3eMiIH U IPUYHHBL & Atmoctepa 3emnmu U atMmocdepHoe pgasieHue. llpr
CYILIECTBOBAHUS CYIIECTBOBAHMSI BO3AYIIIHON 00OIOUKH 3EMIIH.
42 Bec Bo3ayxa. ATMocdepHOe HaBieHue Bec Bosayxa. ATmocheproe rapieHHe.
43 W3mepenue armoceproro nasiaenusd.  Onwit Toppuuennu. M3mepenne atMocepHOro 1aBiaeHHUs.



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

OmnsiT Toppuuennu

3aBUCHMOCTH aTMOC(HEPHOTO

3aBUCUMOCTB aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOB

44 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MODHL.
Mopsi
45 Bbapometp-anepouna. Atmocdeproe [TpuGops! nist u3mMepeHust aTMoc(hepHOTo JaBICHUS.
JABJICHUE Ha PA3JIMYHBIX BBICOTAX
Bec Bo3nyxa. ATmochepHOe 1aBieHue.
Pemrenue 3amau o reme "
46 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT BBICOTHI HAJl YPOB
ATtMocepHoe naBienne"
MODsL.
JlercTBHE KUIKOCTH U ra3a Ha JleicTBHE JKHIKOCTM M Tra3a Ha IOIPYyKEHHOE B HHUX
47 MOTPY>KEHHOE B HUX TEJO. BrrTankusatomiast (apXxuMeioBa) cuia. 3aKkoH ApXuMena.
ApxumenoBa cuia
JlaGoparopHas pabdora PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BHITCCHEHHOM KUK
43 «OmnpeneneHne BhITAIKMBAIOIICH
CHUJIbI, ICVCTBYIOLLEH Ha TETO,
MIOTPYXEHHOE B )KUJIKOCTb)»
JlaGoparopHas pabdora 3aBUCHMOCTh BBITAJTKHBAIONIECH CHJIBI OT O0BEMaA MOTPYXK
49 «HMccrnenoBanne 3aBUCHMOCTH Beca YacTH TeNa U INIOTHOCTHU KUJIKOCTH.
TeJa B BOJE OT 00bEMA MOTPYKEHHOM
B JKUJKOCTb YacCTH TeJIay
50 [aBamie e [InaBanue ten. Bo3gyxomnaBanue.
VYpok-uccienoBaHue. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH  BBITAIKHBA
OnbIThI, AEMOHCTPUPYIOIIINE CUJIbI, JEHUCTBYIONIEH HA TEJIO B JKUAKOCTH, OT O
51 3aBUCUMOCTD BBITAIKUBAIOIIECH CHUIIBI, MOTPY>KEHHOM B JKUJIKOCTh YACTH TEJA U OT IUIOTHOCTH KM IF
JEMCTBYIOLIEN HA TEJIO B KHUAKOCTH, OT
00bEMa MOTPYKEHHOH B KUAKOCTb
YacTH TeJIa U OT INIOTHOCTH JKUJIKOCTH.
Pewmenue 3amad no remam: «IlimaBanue  JleMcTBHE JKUIKOCTHM M ra3a Ha IOIPYKEHHOE B HUX
57 cynoB. Bo3nyxomnnaBanue», BeitankuBatomas (apxuMenoBa) cuia. 3akoH ApXuMeaa.
«/laBieHue TBEpABIX TN, KUIKOCTEH
Y Ta30B»
KountpoasHnas padora o teme JlelicTBue JKMAKOCTH M Tra3a Ha MNOrPyKEHHOE B HHUX
53 «JlaBiieHne TBEPABIX TEN, )KUAKOCTeH | BbITankuBaromas — (apxumenoBa) cuia. 3akoH — Apx:
Y Ta30BY [InaBanue ten. BoznyxomnnaBanue.
54 Mexanunueckast pabora Mexariraecias pabora.
MontHoCTb.
55 MontHocTth. EquHUIEI MOIITHOCTH
JlabopaTopHas padora Onpenenenne pabOThI CHIIBI TPEHUS TIPH PABHOMEPHOM JIBU>
56 «OnpeneneHue padOThI CUIIBI TPCHHUS TeJla 110 TOPU3OHTAIBHON ITOBEPXHOCTH.

IIPY PABHOMEPHOM JBUKEHUU Tela 110



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

FOpH3OHTaJIBHOI>'I MMOBCPXHOCTHU.»

IIpoctsie MexaHu3Mbl. Phryar.

[IpocTeie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAS IUIOC

>7 PaBHOBecue cuit Ha peruare [IpaBuno paBHOBecHs pbryara.
Poruaru B TexHuke, ObITY 1 ipuposie.  [IpuMeHeHue mpaBuiia paBHOBeCHsl pblyara K OJOKY. «3C
58 JlaGopatopHnast pabora MPaBUJIO0» MEXAHUKH.
«I/Iccne;[OBaHHe yCJIOBI/Iﬁ paBHOBECHA I/ICCJIGI[OBaHI/Ie yCJIOBI/Iﬁ paBHOBECHUS pblyara.
phIuara
59 Pemenue 3agau nmo reme «Y cioBust VYcnoBus paBHOBECHS phlyara
PaBHOBECHSI pblyara»
Koadduuuent noneznoro aercTBust KIIJ mpocteix MexanuzMoB. IIpocTbie MexaHu3Mbl B Of
MEXaHu3Ma. TEXHUKE.
60 JlaGoparopuas paéora N3amepenne KIIJI HakTOHHOM MIIOCKOCTH.
«3mepenue KII/ HakinoHHOM
IIJIOCKOCTH
61 Pemenue 3anau o teme "Pabora, Mexanunueckas padota. Momtaocts. KI1/I mpocThix MexaHu3
mortHocTh, KITI"
Mexanuyeckas SHEprusi. Mexanuueckass 3Heprusa. KuHernueckass W TMOTEHLHUE
62 Kunernueckasi 1 noTeHIIManbHas SHEprus.
SHEPTHUst
3aKOH COXPaHEHH MEXaHUUECKON [IpeBpaiieHue OgHOTO BHAA MEXAHUYECKOW SHEPIUU B ]I
63 3aKOH COXpaHEHMS SHEPTUU B MEXAHHUKE.
SHEPTUU
YPOK-3KCIIEPUMEHT 10 TEME Kunernueckas n noreHuuanbHas sHeprus. [IpeBpaiienue o
"IKCIIEpUMEHTAIBLHOE ONPECIICHHUE BHJIa MEXAHUYECKON SHEPTUHU B JIPYTOM.
64 W3MEHEHUSI KHHETUYECKON U
MOTEHIMATBHON SHEPTUU MPU
CKaTBIBAaHUH TE€Ja IO HAKJIOHHOU
IIJIOCKOCTH"
65 KonTtpoabsHnas pa6ora no teme Pabora 1 MoITHOCTB. DHEprus
«PaboTa 1 MOIIHOCTH. DHEPTHSI»
66 PeszepBHbIil ypok. Pabora ¢ Tekctamun |~ MexaHu4eckoe TBHKCHUE
o teMe "MexaHuueckoe IBIKeHue"
PesepBHblil ypok. Pabota ¢ Tekctamu  JlaBneHue TBEPABIX T, KHUIKOCTEH U ra3oB
67 o teme "JlaBiieHue TBEPBIX TE,
SKUIKOCTEN U ra3oB"
PesepBHelIit ypok. Pabora ¢ Tekctamu | PaboTta. MomHOCTh. DHEpTUs
68 no teme "Pabora. MomHoOCTb.

Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

Conep:xxanue ypoka

JJIeKTPOHHBbIE MU(PPOBHIE

Ne
/ Tema ypoka oOpa3oBaTe/ibHbIE
n/n
pecypchbl
OcHoOBHBIE OcCHOBHBIC TTOJI0KEHHUS
TTOJIOKEHUS MOJIEKYJISIPHO-
MOJIEKYJISIPHO- -KUHETHYECKOU TEOPHH
YIAp . P bubmuoreka [JOK
KMHETUYECKON CTPOEHHUSI BEIIECTBA.

TEOPUHU U UX
OIIBITHEIC
MTOATBEPKICHHUS

https://m.edsoo.ru/ff0a5256

Macca u pazmep
aTOMOB U MOJIEKYII

Macca u pazmepsbl
aTOMOB ¥ MOJIEKyJ. ONBITHI,
MOATBEP>KIAOLIUE OCHOBHBIE
M10JIO’KEHHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU.

bubmuoreka [JOK
https://m.edsoo.ru/ff0a5256

Mopenu TBEPIOTO,

Mopenu TBEPIOTO,

CBOWCTB TBEPJIOTO,
JKHJIKOTO U
ra3oo0pa3Horo
COCTOSIHUM
BEIICCTBA Ha OCHOBE
MTOJIOKESHUH
MOJIEKYJISIPHO-
KHHETUYECKOM
TEOpPUHU

ra3oB, XUJKOCTEH M TBEPIBIX
TEI Ha OCHOBE IIOJIOKCHUH
MOJIEKYJISIPHO--KUHETUYECKOMN
TEOPUH.

KHUJIKOTO U KHUJIKOTO I:I razoo0pa3Horo BuGmorexa LOK
ra3006pa3vHoro COCTOSIHHI BEILECTBA. hits:/m.cdsoo.ru/f0as40c
COCTOSTHUI

BEIIECTBA

OObsicHEHHE OObsicHEeHHE CBOICTB

but6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

Kpucrannuueckue u
amopdHbIC Tena

Kpucrannuueckue u
aMmop(QHBbIC TeTa.

but6moreka [IOK
https://m.edsoo.ru/ff0a5800

CMmayuBaHue u

CMmauyuBaHue u

pacumpenue u
ckarue

CXXaTuc.

KauJUISIPHOCTb. KanuJUISIPHBIE SIBJICHUS. bubnuoteka [JOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTSKEHHE

TermoBoe TermoBoe pacmmpeHue u

bubmuoreka [IOK
https://m.edsoo.ru/ff0a5a26



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

Temneparypa. Temmneparypa. CBs3b

. CBs13b TeMIepaTypbl = TEMIIEPaTypbl CO CKOPOCTHIO BuGnmnorexa LIOK
CO CKOPOCTBIO TEIIOBOTO JIBHKEHUS hitps://m.cdsoo.ru/f0asa26
TEIJIOBOTO YaCTHII.

JBUKEHHS YaCTHUI]
BrytpeHnHss BnyTtpenuss sHeprusi.

. sHeprusi. CrocoObl Crnioco0sl I/IUSMeHeHI/ISI. BuGnmnorexa LIOK
HSMeHeHHﬂu BHYTPCHHEH SHEPTIH: https://m.edsoo.ru/ff0a5c60
BHYTpEHHEN Teruionepenaya u
SHEPTUHN COBEPIIICHUE PaOOTHI.

0 B Buaer Temonepefan: | oo o 110K
TETUIONepe1aun TCITONPOBOHOCTD, https://m.edsoo.ru/ff0a6412

KOHBEKIIUSI, U3ITyYEHHE.
VYpoxk-koH(pepeHus [IpakTuueckoe
"[IpakTHueckoe HCIIOJIb30BAHHE TETIOBBIX

. I/ICHOJ‘IBSOB&HI/I? CBOICTB BEIIECTB U Butnmorexa LIOK
TEIUIOBBIX CBOMCTB MaTepuasoB B LIEJAX hitps://m.cdsoo.ru/f0a65¢0
BEILECTB U DHEProcOepeKeHMU
MaTepUajoB B LEJAX
sHeprocoepexeHus"

KonuuectBo KonuuectBo :FGHJ'IOTI)I. BuGmorexa LIOK
12 TEIJIOTEL. Y AeNbHas VY nenpHas TEMIIOEMKOCTD
https://m.edsoo.ru/ff0a6976
TEIIOEMKOCTh BEIECTBA.
YpaBHeHue TennooOMeH U TEMIOBOE
TEIUIOBOTO OajaHca. = paBHOBecHe. Y paBHEHUE Butnmorexa LIOK
13 TennooOmeH u TEIUIOBOTO OajaHca.
https://m.edsoo.ru/ff0a7088
TEIIOBOE
paBHOBecHE
JlaGopaTopHas Uccnenosanue sBneHus
paborta TeII000MEeHa MpHU
"UccnenoBanue CMENINBAHUH XOJIOJIHON U

14 SIBJICHUS ropsiuei BOJbI Bu6muotexa [JOK
TETI000MeHa Mpu https://m.edsoo.ru/ff0a6a98
CMEIINBAHUH
XOJIOTHOU U
ropsiueit Boab1"

Pacuer xonuyecTBa YpaBHeHue TEILIOBOIO
TEILIOTHI, Oananca.

15 HEOOXOIMMOTO IS bubmunoreka LIOK
HarpeBaHus Teja u https://m.edsoo.ru/ff0a6a98
BBIJICTISIEMOTO UM
IIPU OXJIAXKICHUU

16 JlaGopatopHas Omnpenenenue ynenbHOU Bu6muotexa [JOK



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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pabora

TCIINIOEMKOCTH BEUICCTBA

https://m.edsoo.ru/ff0a6bb0

"Onpenenenune
yACIbHOU
TEIUIOEMKOCTH
BenlecTna"
OHeprus TOIIUBA. OuHeprus TOILJIMBA.
17 Yneibﬁaﬂ TEIa0Ta Yneanfﬂ TEIJIOTa CTOPaHus. bubmorexa HOK
https://m.edsoo.ru/ff0a7b5a
CropaHus
IInaBneHue u IInaBneHue u
OTBEPJICBAaHUC OTBEPJICBAaHUC
18 KpI/ICI")FEJIJII/IIIeCKI/IX KpI/ICI")FEJIJII/IIIeCKI/IX BEIIECTB. buommorexa IOK
https://m.edsoo.ru/ff0a71d2
Tel. Y aenpHas VY nenpHas TemiioTa
TEIIOTA TJIABJICHUS TIJIaBJICHMSI.
JlaGopatopHas Omnpenenenue yaensHON
o E)gi(;TeZ o TEIIOTHI TIJIABJCHUS JIbJa BuGmorexa LOK
. https://m.edsoo.ru/ff0a72fe
YACIbHOU TeTJIOTHI
IUIaBJICHUA Ibaa"
[TapooOpa3oBanue u [TapooOpa3oBanue u
20 KOII{);[erauHﬁ. KOHI[GHpcal_II/IIZI. Hcnapenue. buommorexa IOK
https://m.edsoo.ru/ff0a740c¢
Hcnapenue
Kunenwne. Y aenpnas Kunenwne. Y genpnas
TEIUIoTa TEIUIOTa MapooOpPa30BaAHUS.
napooOpa3zoBaHus U 3aBUCHMOCTh TEMIIEPATyPhI
KOH/ICHCAIIHH. KHMIICHHUS OT aTMOC(EepHOTo
21 3aBIi[c1/IMOLcI:Tb JIaBJICHUSI. bep buommorexa IOK
https://m.edsoo.ru/ff0a786¢
TEeMITepaTypbl
KUIICHHS OT
aTMoc(epHOTo
JIaBIICHUS
Brnaxuoctb BrnaxnocTs Bo3ayxa.
BO3/IyXa.
JlaGopaTopHas
” paborta bubmuoreka [JOK
"Onpenenenne https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIbHOM
BJIQYKHOCTH
BO3/1yXa"
Pemenue 3agad Ha Pemenue 3agaq Ha
23 omnpeaeneHue OnpeesieHUE BIAKHOCTH bubmorexa [OK
https://m.edsoo.ru/ff0a7628
BJIQXKHOCTH BO3/IyXa  BO3JyXa
24 [TpuHTIUTIBI paOOTHI [TpuHTIUTIBI paOOTHI bubnuoreka [JOK

TCIIJIOBBIX

TCIIJIOBBIX /:[BnraTeneﬁ.

https://m.edsoo.ru/ff0a7628
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JIBUTATEIICH.
[TapoBas TypOuHa.
JIBurarenn
BHYTPECHHETO
CropaHus

KIIJ remioBoro

KIIJ remioBoro

JIBUTATEJIS. nsuratens. TemnoBbie

)5 TenoBwie JIBUTATEN U 3allATa bu6mmoreka [IOK
JIBUTATEJH ¥ 3aIIUTa = OKPYXKAIOIIEH CPEJIbl. https://m.edsoo.ru/ff0a7c7¢c
OKpYyXaromei
cpenbl
3aKOH COXpaHEHHS U 3aKOH COXpaHEHUSA
MIpEeBpaIICHHS MpEBpaIICHUs]  DHEPrUd B

26 311{)ep11~)p1p1 B TCIJIOBBIX IIPOIICCCaX. bubmorexa HOK

https://m.edsoo.ru/ff0a7c7c
TETIJTOBBIX
npoiieccax
ITonroroBka K TenoBble SBIEHUS.
KOHTPOJIbLHOU N3MeHeHue arperaTHbIxX
pabore 1o Teme COCTOSIHHMH BEIIeCTBa
"

7 Teruossie but6moreka [IOK
ABJICHILL https://m.edsoo.ru/ff0a832
HN3meHeHue
arperaTHbIX
COCTOSIHUM
BenlecTna"

KonTtponbsHas TennoBble SABICHUS.
pabota o Teme W3meneHue arperaTHbIX
"TerioBbie COCTOSIHUM BelllecTBa

73 SIBIICHUS. bubmunoreka LIOK
N3menenune https://m.edsoo.ru/ff0a86ae
arperaTHbIX
COCTOSTHHI
BenlecTna"

DnexTpu3anus Tell. Onexkrpuszanus Tein. JBa
Ba pona poa NEKTPUUECKUX bubnuoreka [JOK

29
AJIEKTPUUECKUX 3apsJIOB. https://m.edsoo.ru/ff0a86ae
3apsI0B
Ypok-uccnenoBaHue DJneKTpu3anus Tei

30 "DnexTpuzanus Teln UHIYKIUEH U IIPU Bu6muotexa [JOK
WHIYKIIUEH U TIPH COTIPUKOCHOBEHUH https://m.edsoo.ru/ff0a86ae
CONIPUKOCHOBEHUH"

31 BiaumoneiictBue BzaumoneiictBue bubmunoreka LIOK

3apPsAKCHHBIX TCIIL.

3apsDKEHHBIX  Tel.  3aKOH

https://m.edsoo.ru/ff0a87e4
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3axoH Kynona

Kyrnona (3aBucumocTh CHIIBI
B3aMMOJICHCTBUS 3apsKEHHBIX
Te1 OT BEIUYMHBI 3apsiioB U
pacCTOsTHUSL MEXKY TEeJIaMu).

DIIEKTPUYECKOE DJIEKTPUUYECKOE TOJIE.
noJe. Hanpspok€aHocTh
HanpsxeHHocTh AIEKTPUUYECKOTO TOJIA.
39 AIIEKTPUYECKOTO [IpuHnMn cynepno3uuuu Bu6muotexa [JOK
noss. [IpuHumn AIIEKTPUYECKUX TOJIei (Ha https://m.edsoo.ru/ff0a8a0a
CyNepIo3UIUN KaueCTBEHHOM YPOBHE).
INEKTPUUECKUX
noJsieu
Hocurenn Hocurenn
ANEKTPUUECKUX ANEKTPUUECKUX 3aPsI0B.
3apsI0B. DneMeHTapHbIN Bu6muotexa [JOK
33 . .
DIeMeHTapHBII AJICKTPUUCCKUM 3apsi. https://m.edsoo.ru/ff0a8a0a
3apsia. CtpoeHue Ctpoenue aToma.
aToma
[IpoBonHMKY U [IpoBonHMKH u
JIUDJICKTPUKH. 3aKOH | JIUDJIEKTPUKHU. 3akoH
34 coxpaHeEH;[ coxpaHeinﬂ 3JICKTPHICCKOTO bubmorexa LIOK
https://m.edsoo.ru/ff0a8ef6
3IIEKTPUIECKOTO 3apsna.
3apsaa
Pemenue 3anau Ha Pemenue 3anau Ha
s npniweHeHHe MPUMEHEHUE CBOMCTB Butnmorexa LIOK
CBOHCTR SICKTPHHACCIHX 3apAIOB https://m.edsoo.ru/ff0a90cc
INEKTPUUECKUX
3apsIo0B
DNEeKTpUUECKUI DNEKTPUYECKUN TOK.
TOK, YCIIOBUS €T0 VYcnoBust cyiiecTBOBaHUS
36 CYIIECTBOBAHUSI. 3JIEKTPUYECKOTO TOKA. bubmuoteka [JOK
HcTounuku W cTOYHUKH TOCTOSIHHOTO https://m.edsoo.ru/ff0a95a4
IIEKTPUYECKOTO TOKa.
TOKa
o JenicTBus
Jletictaus 3JIEKTPUYECKOTO TOKA bubnuoteka [JOK
37 BIIEKTPUYECKOTO
(TeruioBOE, XMMHUYECKOE, https://m.edsoo.ru/ff0a96b2
ToKa MarHuTHOE).
Ypok-uccnenoBaHue JeiicTBue
T s
38 HeticTtBue AIEKTPUUECKOTO MOJI HA BuGnmnorexa LIOK
:IJ:)?II;TE:%CKOFO MPOBOJAHUKY U TUAJIEKTPUKU hitps://m.edsoo.ru/f0a96b2

IMIPOBOAHUKHU U



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

JTURIIEKTPUKH"

DIIEKTPUUYECKUHN TOK

DJIEKTPUUYECKU TOK B

39 B MeTaJlJIax JKUJIKOCTSIX M Ta3ax buommorexa IOK
KITKOCTSX U Ta38X https://m.edsoo.ru/ff0a9838
DJIeKTpruYecKas DJIeKTpUYecKas 1ETb.

40 enb U eé
COCTaBHBIEC YaCTH
Cuia Toka. Cuia Toka.

JlaboparopHas
41 pa60Tpa "I/II;MepeHI/Ie bubmotexa LOK
https://m.edsoo.ru/ff0a8bd6
U pEryJIupoBaHue
CUJIbI TOKA"
DIIEKTPUYECKOE DIIEKTPUYECKOE
HapsDKEHUE. HaNpsDKEHUe.
BoasT™mertp.
42 Ha6opaTo£Haﬂ bubmmorexa LHOK
https://m.edsoo.ru/ff0a9%e14
paborta "U3mepenue
U peryIupoBaHUe
HanpsxeHus"
ConpoTtusieHue ConpoTuBieHue
MPOBOIHHKA. MPOBOIHHKA. Butnmorexa LIOK

43 Y AeI:HOE https://m.edsoo.ru/ff0aa738
COTIPOTHBIICHUE
BEIIIeCTBA
JlaGopaTopHas 3aBUCHMOCTH
paborta AJIEKTPUIECKOTO
"3aBUCUMOCTh COINPOTHBIIEHUS IPOBOIHUKA
AIIEKTPUIECKOTO OT €ro JJIMHBI, TIOMIAIN

44 COIPOTUBIICHUS IIOIIEPEYHOI0 CEYECHUS U Bu6muotexa [JOK
IIPOBOJIHUKA OT €T0 marepuaia https://m.edsoo.ru/ff0aa738
JUTMHBI, IO
MOTIEPEYHOT O
CEUeHHU U
Marepuaia"
3aBUCHUMOCTb CHJIBI 3akon OMa aJis yyacTka
TOKa OT enu.

45 HanpspKeHUs. 3aKOH ) bubnuorexa LOK

https://m.edsoo.ru/ff0aa44a
Oma mi1g yyactka
enu
JlaboparopHas HccnenoBanue

46 paborta 3aBUCUMOCTH CHJIBI TOKA, bubnuoreka [JOK
"UccnenoBanue HIYIIEro yepe3 pe3ucrop, oT  https://m.edsoo.ru/ff0aa04e

3aBHCHUMOCTH CHUJIBI

COIIPOTHBIICHUS PE3UCTOPA U
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TOKa, UAYIIETO
4yepe3 pe3nucTop, OT
COITPOTHBIICHUS
pesucropa u
HaINpsHKCHUS Ha

HaIpsKEHUs. Ha PE3UCTOPE

pe3ucrope"
ITocnenoBaTenbHOE ITocnenoBaTenbHOE Hu
47 Y TlapaJuieIbHOE napajujienbHOe coenuHenue  bubmnoreka [JOK
COEIMHEHUSI NPOBOJIHUKOB. https://m.edsoo.ru/ff0aa04e
IIPOBOJHHUKOB
JlaGopatopHas IIposepka nmpasuia
pabora "TIpoBepka CJIO’KEHU S HAPSHKEHUN MTPU
IpaBUJIa CII0KEHUS MoCIeI0BaTeIbHOM
48 HEHpSDKGHI/Iﬁ npu coe/:mieHI/m JIBYX bubmmorexa LHOK
https://m.edsoo.ru/ff0aaas8
MOCIe0BaTeIbHOM pe3UCTOpOB
COCTMHEHUH JIBYX
pe3uctopos"
JlaGopaTopHas IIpoBepka mpaBuiia st
pabora "IIpoBepka CHUJIbI TOKA MPHU
MpaBUJIa JJIsl CHIIbI napajuieIbHOM COEIMHEHUN
49 T(I))Ka npnﬂ pGSI/ICTOpOB " bubnuorexa LOK
https://m.edsoo.ru/ff0aadle
napayuieIbHOM
COCTUHEHUU
pe3ucTopos"
Penrenne 3agad Ha Penrenne 3agad Ha
NPUMEHEHHE 3aKOHa | TMpuUMeHeHue 3akoHa Oma
Oma s JUISL PA3JIMYHOTO COEMHEHUS bubmunoreka LIOK
50 pa3IMYHOrO IIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS
IIPOBOJHHUKOB
PaGora u MourHOCTH PaboTa u MoIHOCTh
51 ANEKTPUYECKOTO AIIEKTPUYECKOT0 TOKa. 3akoH = bubmmoteka [JOK
TOKa. 3aKOH Jxoyns—Jlenna. https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlabGopaTopHas Onpenenenne padoTh U
pabora MOIIIHOCTH AJIEKTPUIECKOTO
"
57 pgg f:j?eHHe roxa bubmuoreka [IOK
https://m.edsoo.ru/ff0ab3e0
MOIIHOCTH
IIEKTPUYECKOTO
ToKa"
DNeKTpUYECcKue DNEeKTpUYECKHE LENU 1 Bu6muotexa [JOK
53 .
(112871 noTpeOUTENH MeKTpuUeckoi = https://m.edsoo.ru/ff0ab660
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noTpeduTenu
3JIEKTPUYECKOU
SHEPTHH B OBITY.
KopoTtkoe
3aMBIKaHHE

sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE.

IToaroroBka k

DNEKTPpUUYECKHE 3apsibl.

KOHTPOJIbHOU 3apsKEHHbIE Tea U UX
pabore 1o Teme B3aNUMOIEHCTBHUS.
"OneKTpuUecKue ITocTOAHHBIN IEKTPUIECKUN
54 P p but6mmoreka [IOK
3apsiabl. TOK
P https://m.edsoo.ru/ff0abd2c
3apspKeHHbIE Tena U
HUX B3aMOJEUCTBHA.
ITocTossHHBIN
ANEKTPUUECKUN TOK"
KonTponbHas DIIEKTPUUYECKUE 3apsibl.
pabota o Teme 3apspKeHHBIE Tea U UX
"DnekTpuuecKue B3aUMO/JICHCTBUA.
3apsizbl. [ocrostubIit anektpuueckuiit | bubmuoreka [JOK
55
3apsoKeHHBIC TEIa U | TOK https://m.edsoo.ru/ff0abea8
HUX B3aUMOJCUCTBHUA.
ITocTosHHBIH
AIEKTPUYECKHI TOK"
IlocTosunbIC IlocTosIHHBIE MAarHUTEIL.
. bubmuoreka [{OK
56 MarHuThl, UX B3aumoneiictBue
. https://m.edsoo.ru/ff0abea8
B3aUMOJIEUCTBHE [IOCTOSIHHBIX MarHuTOB.
Ypok-uccnenoBaHue H3ydenue noneu
"N3ydyeHnue nosen IIOCTOSIHHBIX MarHUTOB Bu6muotexa [JOK
57
[MOCTOSIHHBIX https://m.edsoo.ru/ff0ac3d0
MAarauTosn"
MarsuTHoOe Tone. MarsuTHoOe Tone.
MaruurtHoe nose MaruutHoe noje 3eMiau U
bubmunoreka LIOK
58 3eMiu U ero €ro 3HadyeHue I KU3HUA Ha
https://m.edsoo.ru/ff0acOba
3HaYeHUe I 3emite.
JKU3HU Ha 3eMiie
OnbIT OpcTena. OnbIT OpcTena.
MaruurtHoe nose MarnutHoe 1one
59 ANEKTPUYECKOTO ANEKTPUYECKOTO TOKA. bubmmoreka [JOK
TOKa MaruurHoe https://m.edsoo.ru/ff0ac1d2
M0JIE KaTYILIKH C
TOKOM
IIpumenenue IIpumenenue
P P bubmuoreka [IOK
60 AJEKTPOMATHUTOB B ANEKTPOMATHUTOB B TEXHHUKE.

TCXHHUKCE.

H3ydenue nericrBus

https://m.edsoo.ru/ff0ac74a
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JlaGopatopHas
pabora "Uzyuenue
NEUCTBUA
MarHUTHOTO TIOJIS
Ha MMPOBOJIHUK C

MAarauTHOIO I10JIAA Ha
IMPOBOJHUK C TOKOM

TOKOM"

DIIEKTPOABUTATEI b DIIEKTPOABUTATEIH

MOCTOSTHHOTO TOKA. MOCTOSTHHOTO TOKaA.

Ucnonp3oBanne Ucnonp3oBanne

3JIEKTPOJIBUTATENCIT 3JIEKTPOJIBUTATENEH B

B TEXHUUYECKUX TEXHHUYECKUX YCTPOUCTBAX U

YCTPOMCTBAX U Ha Ha TPAHCIIOPTE. Bu6muotexa [JOK

61
TPaHCHOPTE. https://m.edsoo.ru/ff0ac86¢
JlaGopatopHas
paborta
"KonctpyupoBanue
Y U3y4YeHHUE paboThI
3NeKTpoaBUraTes"

Oneitel Dapanes. Oneitel Dapanes.

o 3akoH ) SIBiieHUE AIEKTPOMATHUTHOMN BuGmorexa LIOK
3JIEKTPOMAarHUTHOM uaaykiuu. [Ipasuno Jlenma. https-//m.edsoo.ru/f0ac86e
nHaykiuu. [IpaBuio
Jlenna
DneKTporeHepaTop. DneKTporeHepaTop.

Crioco0mr CriocoOsI ToTydeHUs
MOJTyYeHUs AIEKTPUYECKOI SHEPTUH.
INEKTPUYECKOIT DNEeKTPOCTaHIIUU Ha BuGnmnorexa LIOK

63 SHEPIruu. BO300HOBJISIEMBIX

https://m.edsoo.ru/ff0ac86¢
DNEKTPOCTAHIIUN HA | HMCTOYHHKAX YHEPTHUH.
BO300HOBIISIEMBIX
HUCTOYHUKAX
SHEPTUU
ITonroroBka K DIIEKTPUYECKUE U
KOHTPOJIBHOMN MarHUTHBIC SIBJICHUS

64 paboTte mo Teme bubmmoreka [JOK
"DneKTpUYecKue u https://m.edsoo.ru/ff0ac86¢
MarHUTHBIE
SABICHUS"

KoHnTponbHas DNeKTpUYecKue u
paborta mo Teme MarHUTHBIC SIBJICHUS BuGmorexa LOK
65 "DnexTpuueckue u

MArHUTHBIE
sBjeHus"

https://m.edsoo.ru/ff0acb14
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66

PesepBHBI ypOK.
Pabora ¢ Tekcramu
o teme "TemioBbie
sBjeHus"

TermnoBble IBIICHUS

but6moreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHBII ypOK.
PaGora ¢ TekcTamu
0 TEME
"TlocTostHHBII
3IEKTPUYECKHI TOK"

ITocTossHHBIN

ANEKTPUYECKUN TOK

bubmunoreka LIOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHBI ypOK.
Pabora ¢ Tekcramu
10 TEME
"MarauTHbIe
SIBJICHHS"

MaruuTtHbIe SIBICHUS

but6moreka [IOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME
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9 KIIACC

Conep:xanue ypoka DJIeKTPOHHbIE
Ne Tema ypoka uudposbie
n/n oOpa3oBaTe/ibHbIE
pecypcsl
MexaHieckoe Mexanunueckoe
JIBHKEHUE. MarepuaiibHas
1 NIBIDKECHHUE.
TOYKA.
MarepuanbHasg TOUKa
Cucrema otcyera. Cucrema otcuéra.

) OTHOCHUTENBHOCTH OTHOCHUTENBHOCTH bubmoreka [IOK
MEXAHUYECKOTO MEXAHUYECKOTO https://m.edsoo.ru/ff0ad474
JIBUKCHUS TIBUKCHHUSL.

PaBHOMEpHOE PaBHOMeEpHOE
3 IIPSAMOJIMHEMHOE MIPSMOJIMHEMHOE bubnmorexa LHOK
https://m.edsoo.ru/ff0ad19a
JBUYKEHUE JIBUKEHUE.
HepaBnomepHnoe
HepaBnomepHnoe NPAMOJIMHEHHOE

4 MPSIMOJIMHEITHOE neukenue. CpenHsis u
neukenue. CpenHsis u MTHOBEHHAsi CKOPOCTh
MTHOBEHHAsi CKOPOCTh TeJa Py HEPAaBHOMEPHOM

JBUKEHUH.

Yckopenue.

[IpssMonuHeiHOE PaBHOyCKOpEeHHOE
5 PaBHOYCKOPEHHOE np;IMoi]mHepﬁHoe bubmorexa [IOK
https://m.edsoo.ru/ff0ad8d4

JBUKEHHE. Y CKOpEHHE JBUYKEHHUE.
Ckopoctb YckopeHnue.
MPSIMOJIMHEHHOTO PaBHOyCKOpeHHOE

6 PaBHOYCKOPEHHOT'O HPAMOJIMHENHOE
newkenus. ['paduk ABIKEHUE.
CKOpPOCTH
Jlaboparopnas pabota VYckopenue.
"Onpenenenue PaBHOyCKOpeHHOE

. YCKOpEHHUS Tena Npu IPSIMOJTMHEHHOE bubmmoreka [JOK
PaBHOYCKOPEHHOM ABHKCHHC. https://m.edsoo.ru/ff0adb18
JBUKEHHUH 10
HaKJIOHHOM miockocTu"

2 CB0OOIHOE ITaZIEHUE TET. CB0OOIHOE ITaCHUE.

Omngitel [Nanniaes

Omngltel [Nannest.
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PaBHOMEpHOE ABUXKEHUE
1o okpyxHoctu. [Iepuog

PaBHOMepHOE
JBH)KEHUE MO OKPYKHOCTH.
[Tepuon u qacToTa

bubmunoreka LIOK

9 Y 4acTOTa 0OpaIIeHHUs.
. patl obOpamienusi. JluneliHas W https://m.edsoo.ru/ff0ael76
Jluneitnas u yriosas
YIJIOBast CKOPOCTH.
CKOpPOCTH
10 [leHTpOCTpEMUTEIBHOE [leHnTpOCTpEMUTEIBHOE
YCKOpEHHUE YCKOpEHHUE.
. [IepBb1it 3aKOH
1 IlepBbiit 3ak0oH HproToHA. Hetoro j bu6nuorexa [IOK
BIOTOHA.
Bexkrop cuibr https://m.edsoo.ru/ff0ae612
Bropoii 3akon Herotona. Bropoii 3akon HerotoHna.
12 PaBHonelicTB ast Bubnmorexa [IOK
g yrom https://m.edsoo.ru/ff0ae72a
cuiia
. Tpetnii 3akoH HproToHAa.
Tperuit 3akoH HproToHa. bubmmoreka [JOK
13 [TpunIMn cynepno3uiuu
Cynepno3unuus Cui - https://m.edsoo.ru/ff0ac982
[TepBsIit 3aKOH
Pemienue 3amay Ha Hetorona. Bropoii 3akoH
P N bubnuoreka [{OK
14 MPUMEHEHNE 3aKOHOB Hprorona. Tpetnit 3akoH
https://m.edsoo.ru/ff0aebbe
Herorona HeroTona. [Tpunnun
CYTEPIIO3ULINH CHIL
Cuna OCTH.
15 Cuna ynpyroctu. 3aKoH axomn [via yIpyr bu6nuoreka [IOK
I'yka yia. https://m.edsoo.ru/ff0aeca2
Cuna OCTH.
Pemenue 3agau no reme yrpyr
16 3akoH ['yka.
«Cuia ynpyroctu»
JlaGopatopHnast pabora Cuna OCTH.
17 «On I; enI;HHep 3akoH ['yka R bubmuorexa LIOK
PeA ' https://m.edsoo.ru/ff0ace28
KECTKOCTHU TIPYKIUHBDY
Cuna TpeHus: cuiia
TPEHMS CKOIBXEHHM, cuna  bubnmorexa [[OK
18 Cuna tpenus
TpEHHUS NIOKOs, IPyTrUe https://m.edsoo.ru/ff0af738
BUJIBI TPCHHUSL.
Cuna TpeHusi: cuiia TpEHUs
19 Pernenne 3amad o teme | O NO/IPKCHHS, CHITA TPCHIT bubnuoreka [JOK
«Cuna TpeHus» TIOKOA, IPYTHE BUABI https://m.edsoo.ru/ff0afa26
TpEHUS.
Jlaboparopnas pabota Cuna TpeHus: cuiia TpEeHUs
" Bu6muotexa [JOK
20 Onpenenenne CKOJIb)KEHUS, CUJIa TPEHUS

kod(urmenTa TpeHus

MTOKOSI, IPYTHE BUIBI

https://m.edsoo.ru/ff0af8be
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CKOJIBKEHUS"

TpEHUs.

Pemrenue 3agad mo reme

[TepBsrit 3aKOH
Hprorona. Btopo#i 3akon

Herorona. Tperuit 3akoH
"3akonsl HetoToHa. Crita p bubnuoteka [JOK
21 Herorona. [Ipunamn
. Cun ps://m.edsoo.ru/ff0afb8e
octu. Cuna https://m.ed /ff0atb8
\ cynepnosunuu cun. Cuna
TpeHus
ynpyrocti. 3akoH ['yka.
Cuna tpenus
Cuna TsKECTM WU
3aKOH BCEMHUPHOI'O
Cuna TSKeCTH U 3aKOH v
TATOTEHUSI. CKOpEHHUE
BCEMHUPHOT'O TATOTCHHUS. P bubmmoreka [JOK

22 CBOOOHOTO najeHusl.

YckopeHnue cBOOOTHOTO https://m.edsoo.ru/ff0af044
JIBM>KeHUE TIJIaHET BOKPYT

MaJICHUs
CounHra.

Ypok-koHbepeHus Cuna TsKeCTH U 3aKOH

" JIBU>KE€HUE TEJT BOKPYT BCEMUPHOIO TATOTCHUS.

23 rPaBUTALMIOHHOTO Yckopenue cBOOOTHOTO
nentpa (Conneunas MaJICHusI.
cucrema). ['amakTuku"

Cuta TSKECTH U 3aKOH
Pemrenue 3agad mo reme
o oo o - BCEMHUPHOI'O TATOTEHUS. Bu6miorexa LIOK
uia TSHDKECTH U 3aKOH
" Yckoperue csobozHoro https://m.edsoo.ru/ff0af5{8
BCEMHUPHOI'O TATOTEHUS naieHus.
[TepBas kocmuyeckas [TepBas kocmuyeckas
bubmunoreka LIOK
25 ckopocTb. HeBecoMocTh ckopocTbh. HeBecoMocTh u
https://m.edsoo.ru/ff0af33c
U NIepEerpy3Ku MEepPErpy3KHu.
PaBHOBecue PaBHOBeCcHe
MaTepuaabHON TOUYKH. MaTepHaIbHOU TOYKH.
AGCOTIOTHO TBEPIOE AOGcCoOTHO TBEPAOE TEO.

26 Teno. PaBHOBeCHE PaBHOBecue TBEpIOTO TENa Brbmorera [IOK
TBEPIOTO Tema ¢ ¢ 3AKPEIUIHHOH  OCHIO https://m.edsoo.ru/ff0afe36
3aKPEIIEHHON OCBIO BPALICHHS.

BpalICHUs
27 MowmenT cuinsl. Llentp MowmeHnT cuinsl. LienTp
TSDKECTH TSKECTHU.
Pewenue 3anau o reme MowmeHnT cuinsl. LienTp
" bubnuoteka [JOK
28 MowmeHnT cuinsl. Llentp TSKECTH.
| https://m.edsoo.ru/ff0b02b4
TSDKECTH
IToaroroBka x Mexauunueckoe
. . bu6mmoreka [IOK
29 KOHTPOJIbHOK paboTe 1o nBrokeHue. [lepBbiid

TeMe "MexaHndeckoe

3akoH Herotona. Bropoit

https://m.edsoo.ru/ff0b0408
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JBUKCHHE.
BsaumogeiictBue Ten"

3akoH HerotoHa. Tpernii
3aKkoH HproTOHA.
[TpunIMn cynepno3uiuu
cun. Cuta ynpyrocTti.
3akoH ['yka. Cuna TpeHus

Kontponbnas padota mo

MexaHuueckoe
nBrokeHue. [lepBbliid
3akoH Herotona. Bropoit

30 Teme "MexaHndeckoe 3akoH Herotona. Tpernii bubnuoteka [JOK
JIBUKEHHUE. 3axoH HeroTona. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten" [IpuHIMn cynepno3uiuu

yII
cwi. Cuna ynpyrocru.
3axoH ['yka. Cuna TpeHus
Wmmysise Tena. MMmmysise Nmnynbce Tena. M3menenue
CHTBL. 3aKomH coxpanermss  AMIYIIbCA. Hmnynbe cuitbl.

31 nmnymbea. Yipyroe u 3aK0H COXpaHEHHs bubsimorexa [LIOK
Heympyroe MMITy/Ibca. PeakTHBHOE https://m.edsoo.ru/ff0b07fa
B3aHMOJIeHCTBHE ABIDKCHHC.

Nmnynsc Tena. U3menenue
Pemenue 3a1ad o Teme | AMIYITBCA. Hmnynbe cuitbl.
3 "3aKOH COXpaHEHI 3aK0H COXpaHEHHs bubanorexa LOK
immymsea” MMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0b096¢
JBUKEHHE.
Nmnynsc Tena. U3menenue
Vpok-KoHpepeHHs UMITyNbCa. IMITYJIhC CHITBL
33 "PeakTUBHOE ABM)KEHUE 3aKOH COXpaHeH!
B IIPHPOJIE U TEXHUKeE" uMnyJbca. PeaktuBHoe
JBUKEHHE.
Mexanunueckas
Mexanuueckasi pabota u bu6nuoreka [IOK

34 paboTa u MOIIHOCTb..

MOITHOCTH https://m.edsoo.ru/ff0b0a84
Pabora cuitel TshbkecTH, Pabora cun TsbkecTH, i 1OK
nonnoTeKa

35 CHUJIbI YIIPYTOCTH Y CHJIBI YIPYTOCTH, TPEHHUSL.

https://m.edsoo.ru/ff0b0db8
TpPEHUS
JlabopaTopHnas pabota
«OmnpeneneHue pabOThI

16 CHJIBI TPEHUS NPU
PaBHOMEPHOM JIBHIKEHUU
TeJa 110 TOPU3OHTAIBHOU
MMOBEPXHOCTU»

37 CBs3b dHEpPruu U CBs13b HEPTUU U paOOTHI.
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pabotsl. [loTeHnnanbpHast
SHEPTHs

IloTenumanpHas SHEpPIrust
Tena, MOJHATOrO HaJl
ITOBEPXHOCTHIO 3€MJIN.
[ToreHmmanpHas 3HEprust
CKATOM MPY>KUHBI.

Kunernueckas sueprusi.

Kunernueckas sueprusi.

. bubmunoreka LIOK
38 Teopema o Teopema 0 KUHETUYECKOM
. https://m.edsoo.ru/ff0b0c32
KUHETHIECKON SHEPTUH SHEPTHH
39 3aKOH COXpaHEHUs . 3aKOH COXpaHEHUs
SHEPTUH B MEXAHHUKE MEXaHUYECKON IHEPTUn
JlabopartopHnas pabota Nzyuenue 3aKOHa
but6mmoreka [IOK
40 «M3yueHune 3akoHa COXPAHEHUS SHEPTUH.
https://m.edsoo.ru/ff0b12fe
COXpaHEHUS SHEPTUM
KonebarenpHoe
NIIBUKECHHUE. OcCHOBHEIE
KonebarenpHoe
XapaKTepUCTUKU Bu6muotexa [JOK
41 NBIDKEHUE U €T0 .
KoJeOaHui: rnepuon, | https://m.edsoo.ru/ff0b1858
XapaKTEPUCTUKU
4acTOTa, aMIUTUTY/Ia.
MarteMaTuueCKui u
3aTyxaromue KojiebaHusl. = TPYKWHHBIA MasTHUKH.
42 B e e 3aryxaromue Koneoda bubmorexa HOK
BIHYKICHHBI T e KoJieOaHwmsl.
YA yx https://m.edsoo.ru/ff0b20{0
KkoJiebanus. Pesonanc Brinyxiennbie
koJsieOanus. Pe3onanc.
KonebarensHoe
NIBUKECHHUE. OcCHOBHEIE
XapaKTEPUCTUKU
KoJeOaHui: MepHo/I,
. 4acrora, aMILTUTY1a.
MaremaTrdecKkuii u N
43 . MaremaTnuecKuit n
MIPY>KUHHBIA MassTHUKA N
MPY>KUHHBIN MasITHUKH.
[Ipespamenue SHEPIrUU
pu KosiebaTeIbHOM
JBHOKCHUU.
KonebarensHoe
NIBIDKECHHUE. OcCHOBHEIE
YPOK-I/ICCJ'IGI[OBaHI/Ie XapaKTEPUCTUKHA
«3aBUCUMOCTh TIEPUOJA  KOJIeOaHMUIl: IIEPHUOT
44 KoJIeOaHHI OT JKECTKOC o bubmorexa OK
Jae0aHMui OT TKOCTH YacTOTa aMILIUTY1a.
’ . M https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MacChl MaremaTnueckuit u
rpys3a» MIPY>KUHHBIN MasITHUKH.
[Ipespamenue SHEPIrUU

pu KosiebaTeIbHOM
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JIBHKCHUU.

[IpeBpaienue suepruu

[IpeBpaienue sHepruu

45 MIPU MEXaHUYECKUX pH KoJiebaTeTbHOM
KoJIe0aHUAX JIBMJKCHMU.
KonebarenpHoe
IIBUKCHUE. OcHOBHEIE
XapaKTEPUCTUKU
KOJICOaHMIA: MEPUO
Jlaboparopnas pabota PHOZL,
JacToTa aMILIMTY/IA.
«OrnpeneneHne 4acToThI ’ . 4 bu6nuorexa LIOK
46 . MareMaTH4eCcKUi n
U Tiepuoja KojaebaHui o https://m.edsoo.ru/ff0blaec
MPY>KUHHBIN MasiTHUKH.
MPY>KUHHOTO MAsITHUKA)
[IpeBpaiienue SHEpPruu
npu KoJieOaTeIIbHOM
JIBMJKCHMU.
KonebarenpHoe
IIBUKCHUE. OcHOBHEIE
XapaKTEpUCTUKH
JlaboparopHnas pabota P p .
KOJICOaHUI: MIEPHO/I,
«IIpoBepka
JacToTa aMILIMTY/Ia.
HE3aBUCHUMOCTH NIEpHOJIa ’ . Y bu6nuoreka [IOK
47 . MaremaTuuecKkui u
KosebaHuii Tpy3a, N https://m.edsoo.ru/ff0b197a
MPY>KUHHBIN MasiTHUKH.
MMOABEIICHHOI0 K HUTH,
[IpeBpaiienue SHEpPruu
OT MaccChl Tpy3a»
py npu KoJIeOaTeIIbHOM
JIBMJKCHUU.
MexanndecKre BOJIHEI.
CBoiicTBa MEXaHMYECKHUX
BOJH. [IpononbHble 1
MexaHUYecKue BOJIHEL.
N MONEPEYHbIE BOJIHBI.
CBolCTBa MEXaHUYECKUX bubmunoreka LIOK
48 JlvHa BOJIHBI M CKOPOCTh
BOJIH. [IponosibHBIE 1 N https://m.edsoo.ru/ff0b21fe
e€ pacrpocTpaHEHUs.
MOTEPEYHBIE BOJTHBI
MexanndecKre BOJIHEI B
TBEPJIOM TeEJIE,
CelCMUYECKIE BOJHEI.
MexaHUYeCcKHe BOJIHEL.
CpoiicTBa MEXaHHMYCCKHX
Ypok-koHbepeHus BOJIH. [IpogosibHBIE 1
49 "MexaHu4yecKue BOJIHBI B ITOMEPEYHBIE BOJTHBI.

TBEPJIOM TEIIE.
CeiicMuueckue BOJIHBI"

JlnmuHa BOJIHBI U CKOPOCTH
€€ pacrpoCTpaHEHHs.
MexaHU4ecKue BOJHBI B
TBEPAOM TeIIE,
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CENCMUYECKNE BOIHEIL.

3BYK. I'pomkocTh
50 3Byk. PactipocTpanenne | 3Byka H  BBICOTa TOHA.
U OTpakKeHUE 3BYyKa OtpaxxeHue 3ByKa..
VYpok-uccnenoBanue 3ByK. ['poMKOCTb 3ByKa U
51 "Habmonenue BbICOTa TOHA. OTpaxkeHue
3aBHCHUMOCTH BBICOTHI 3BYKA..
3ByKa OT YaCTOTHI"
T POMKOCTb 3BYyKa H 3Byk. [')poMKOCTB 3ByKa U
5 BRICOTA TOHA. BbICOTa TOHA. OTpaxkeHue
AxycThueckuii pesonanc ooy Ka-
Ypok-koHpepeHIus Nudpa3Byk u ynbpTpa3Byk
53 "VapTpa3Byk u bu6nuoreka [IOK
nH(]pa3BYK B IPUPOJIC U https://m.edsoo.ru/ff0b23ca
TeXHUKe"
[ToaroroBka k 3BYK. I'pomkocTh
KOHTPOJIBHOW paboTe Mo | 3ByKa M BBLICOTA TOHA.
s4 TeMe "3aKOHBbI Orpaxenue 3ByKa.. Bu6mmorexa ITOK
COXPaHEHUS. https://m.edsoo.ru/ff0b25{0
Mexanunueckue
KoseOaHus U BOJTHBI"
Kontponbras padoTta mo 3BYK. I'pomkocTh
Teme "3aKoHBI 3BYyKa& W BBICOTAa TOHA.
55 COXpaHCHHS. OTtpaxeHue 3ByKa..
Mexanunueckue
Kose0aHus U BOJTHBI"
DJIEKTPOMarHuTHOE DJIEKTPOMarHuTHOE
Toue. none. OIEKTpOMarHuTHeE  Bubnuoteka [IOK
56 DJIEKTPOMAarHuTHbHIE BOJIHEL.. https://m.edsoo.ru/ff0b2abe
BOJIHBI
57 CaoiicTBa CaoiicTBa
ANIEKTPOMArHUTHBIX BOJIH =~ 3JEKTPOMArHUTHBIX BOJH.
Ypok-koHbepeHIus [Ixama
"[lxana 3JIEKTPOMATrHUTHBIX BOJIH.
53 AJIEKTPOMAarHUTHBIX Hcnonp3oBanue Bu6muotexa [JOK
BOJH. Mcnonp3oBanue 3IIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ff0b2fe6
ANEKTPOMArHUTHBIX BOJH = JUJIsl COTOBOM CBSI3H
IUIA COTOBOU cBsI3U"
Ypok-uccienoBanue N3yuenue CBOMCTB
59 "N3yueHue cBOKCTB 3JIEKTPOMArHUTHBIX BOJH C Bubmorexa OK
https://m.edsoo.ru/ff0b2c6e
SJICKTPOMArHUTHBIX BOJIH ITOMOIIBIO MOOMIIEHOTO



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

C IIOMOILLI0 MOOUIIEHOTO
tenedona"

TenedoHa.

Pemenue 3aau Ha
OTNpe/Ie]ICHUE YaCTOThI U

DNEKTPOMarHuTHOE MOJIeE.
DNEeKTPOMarHuTHHIE

60 JUTAHBI BoJiHBL. CBOMCTBa
3JEKTPOMArHUTHOU AJEKTPOMArHUTHBIX BOJIH.
BOJIHBI
DneKTpOMarHuTHasI DneKTpOMarHuTHasI
MpUpPOJIa CBETA. npupoaa ceera. CkopocThb
N bubmunoreka LIOK
61 CKOpPOCTb CBETA. cBeTa. BoHOBEBIE CBOIiCTBa
. https://m.edsoo.ru/ff0b31d0
BostHOBBIE CBOMCTBA CBCTA.
cBeTa
JlyueBas MOJEIb
Hcrounuku ceera. cBeta. VcrouHuku cCBera.
[Ipsamonuneiinoe [Ipsamonuneiinoe
P but6mmoreka [IOK
62 pacnpocTpaHEHHUE CBETA. | pacHpOCTpaHEHUE  CBETa.
https://m.edso0o.ru/ff0b3658
3atmenus ConHLa 1 3armenus Connua u JIyHBI.
Jlynbt OTtpaxxkeHue cBeTa.
3aKOH OTpa)XEHUS CBETA. ITnockoe 3epkano. 3akoH
63 3epkana. Pemienne 3aga4 |~ OTpa)KE€HUS CBETA. bu6nuoreka [IOK
Ha IPUMEHEHHE 3aK0Ha https://m.edsoo.ru/ff0b38c4
OTpaX€HUs CBETA
IIpenomieHue cBera.
[Ipenominenue cBera. 3aKOH MpPEJIOMJICHUSI CBETA.
p bubmunoreka LIOK
64 3aKOH MPEITOMIICHHUS ITonnoe BHYTPECHHEE
https://m.edsoo.ru/ff0b3aea
cBeTa OTpPa)KEHUE CBETA.
[TonHoe BHyTpeHHEE Hcnonp3oBanue moHOro
OTpa)keHUE CBETa. BHYTPEHHET0 OTPaKECHHUSI
65 Hcnonbs3oBanue MOJTHOTO | B ONTHYECKUX bu6nuoreka [IOK
BHYTPEHHETO OTPaKECHUS CBETOBO/JIAX. https://m.edsoo.ru/ff0b3cSc
B ONTHYECKUX
CBETOBOJAX
JlabopaTopHnas pabota UccnenoBanue
"UccneqoBanue 3aBHCUMOCTH yriia
3aBUCHUMOCTH yIJia MMPpCIOMIICHUSA CBE€TOBOI'O
66 IIPEIOMIIEHUs CBeTOBOro | JIyda OT yIJla IaJCHHUA Ha
JIy4a OT yIVIa MajeHns Ha ~TPAHMIC «BO3IYX—CTEKIION.
rpaHuie "Bo3ayx-
crexso""
67 Ypok-koHbepeHus [TonHoe BHYyTpeHHEE

"Ucnois30BaHme

OTpPaXCHUC CBCTA.
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IIOJIHOTO BHYTPEHHETO
OTpPa)XEHUS: CBETOBO/IHI,
OIITHKOBOJIOKOHHAS
CBs3b"

JInnza. Xon nyuen B

68 JIunzel. OnTuyeckas nun3e. Onrudeckas bubmoreka [IOK
CHJIA JINH3BI cucrtema (oroanmnapara, https://m.edsoo.ru/ff0b3f2¢
MHUKPOCKOIIA U TeJIeCKOMa.
JInnza. Xon nyuen B
69 [TocTpoenue nuH3e. OnTuyeckas bubmmoreka [JOK
M300paKeHUH B TMH3AX cucrema (hoToarnmnapara, https://m.edsoo.ru/ff0b444a
MHUKPOCKOIIA U TeJIeCKOMa.
Jlaboparopnas pabota Jlunza. Xox myueit B
"Onpenenenune nuH3e. OnTuyeckas
70 (hOKyCHOTO paccTo cucrema (potoanmnapara bubmmorexa LIOK
HOT TOSTHUS U HCTEM Toarmapar
Y Vp pata, https://m.edsoo.ru/ff0b4206
OTITUYECKOU CHJIIBI MHUKPOCKOIIA U TEJIECKOMa.
coOuparoren TUH3bI"
JIunza. Xong nydeii B
VYpoxk-koH(pepeHuus b
. nun3e. Onrudeckas bu6mmoreka [IOK
71 OnTruyeckue JTMH30BbIC
6 " cucrema (hoToarnmnapara, https://m.edsoo.ru/ff0c0a7e
puOOpbI
pubop MHUKPOCKOIIA U TEJIECKOMa.
I'ma3 xak onTudeckas
7 ['ma3 kak onruyeckas bubnuoteka [JOK
CUCTEMA..
cucreMa. 3peHue https://m.edsoo.ru/ff0b4684
Ypok-koHpepeHIus bnuzopykocTs
73 "IledexTol 3penus. Kak JaIbHO30PKOCTh
COXPAaHUTH 3peHue"
Pasznoxxenune Oemnoro
Pasnoxxenue 6enoro
cBeta B cHEeKTp. OmbIThI
cBeTa B CIEeKTpP. OMNbIThI
Hprotona. Cnoxenne  bubanoreka [JOK
74 Herotona. Cnoxenue
CIIEKTPAITBHBIX BETOB.  https://m.edsoo.ru/ff0cOf4c
CHEKTPAIBHBIX I[BETOB.
Hucnepcus ceera.
Hucnepcus ceera
JlabopaTopHnas pabota Paznoxxenue OGenoro
"OMNBITHI IO PA3JIOKEHUIO CBETAa B CIEKTP. OIBITHI
Gesnoro ceera B ciektp 1 | HbrOTOHa. Cnoxenue i [OK
nonnoTeKa
75 BOCIIPHSITHIO 1IBETA CIICKTPaJIbHBIX IBCTOB.
https://m.edsoo.ru/ff0cOe2a
MIPEAMETOB IIPU UX Aucnepcus ceera.
HaOII0ICHUH Yepe3
1[BETOBbIE (PUIHTPHI"
YpoK-pakTUKym OnbeITel MO BOCHPUSITUIO
76 "BonHoBBIE CBOMCTBA LBETa MPEIMETOB IIPU HX

CBCTa: ucCnecpcus,

HaOJI0ICHUN yepe3
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uHTEephEpeHIHs U
mudpakims"

I[BETOBbIEC (DUIIBTPHI.

OmnsiThl Pesepdopna u

Pesepdopna u nnanerapuas

77 IUIaHETapHAasi MOJICIb MOJIENIb aTOMa buGnnorexa LIOK
P ’ https://m.edsoo.ru/ff0c12a8
aToma
73 IToctynatsl bopa. Mopens aroma bopa
Mogens aroma bopa
Ucnyckanne n Ucnyckanne n
79 IIOTJIOLIEHNE CBETA IIOTJIOIIEHNE CBETA bu6mmoreka [IOK
aromom. KBaHTBI. atomMoM. KBaHTEL. https://m.edsoo.ru/ff0c144c
JInHenuaTele CIIEKTPbI JIuHelWuaTele CIIEKTPBI.
Pesepdopna u mnanerapuas
MOJelIs, aroma. Moaeiab
Ypok-ipaKkTHK aroma bopa. Ucnyckanue u
80 "I‘II)aGJIIOpHGHI/IG zll\I/[eKT OB HOFJIOII.IG:I)I/IG ’ cBeTa bubmmorexa [IOK
" P https://m.edsoo.ru/ff0c1550
HCITYCKaHUS aTOMOM. KBaHTBI
JluHeityaTpie CIEKTPHI.
PannoakTUBHOCTE.
81 PaguoakTHBHOCTD U €€ Anbpda-, O6era- m ramma-  bubaunoreka [JOK
BUJIBI H3IIyYEHUS. https://m.edsoo.ru/ff0c1672
CtpoeHnie aTOMHOTO CtpoeHne aTOMHOTO sipa.
82 spa. HykimonHas Hyxnonuasa Moaenb bubmmorexa LOK
pa- BYX T https://m.edsoo.ru/ff0c18ac
MOJIC]Ib aTOMHOTO si/Ipa..
H3oTomnsl.
PanmoakTuBHEIE bubmunoreka LIOK
83 PagnoakTuBHEBIE
npespateHus. M3oronsl https://m.edsoo.ru/ff0clal4
MIpEBpaIICHHS.
CrpoeHne aTOMHOIO s1pa.
Hyknonnas MOJIEIb
aToOMHOro snpa. M3oromsl.
Pemrenue 3agad mo reme:
" PanuoakTuBHEIE bubmunoreka LIOK
84 PagnoaxkTuBHEBIE
" [IpEBpALLECHUS. Ilepnon = https://m.edsoo.ru/ff0c1b4a
MpeBpaIICHUs
rmorypacmnajaa ATOMHBIX
snep.
Ilepunox monypacmana
85 [Tepuon monypacmnana P M
ATOMHBIX SITIEP
PagnoaktuBHOCTh. Anb(a-
VYpoxk-koH(pepeHuus 6a):[ oa ¢ Pa-,
eTa- U TaMMa-H3JTydCHUS.
"PagnoakTUBHBIC yi bubmunoreka LIOK
86 CtpoeHue aTOMHOTO sipa.

U3IIy4eHHS B IPUPOJIE,
MEIHIINHE, TeXHUKe"

Hyknonnas MOJEIb
aToMHOro sigpa. M3oromsl.

https://m.edsoo.ru/ff0c2126



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

PagnoaxkTuBHEBIE

MPEBPAILICHHUS. ITepuon
noJiypacrnaja aTOMHBIX
anep.

S nepHblie peakuuu.

Snepubie peakunu. 3aKOHBI

37 3aKOHBI COXpaHEHUS COXpaHEHHUs 3apsJ0BOro U but6mmoreka [IOK
3apsI0BOTO U MacCOBOI0 | MaccoBOI'0O YHCEN https://m.edsoo.ru/ff0c1c58
qucen
DHeprusi CBA31U aTOMHBIX DHeprusi CBA31U aTOMHBIX

bu6mmoreka [IOK
88 saep. CBsi3b Macchbl U saep. CBsi3b Macchbl U
https://m.edsoo.ru/ff0c1d7a
SHEPTUU SHEPTHUH.

29 Pemrenue 3agad mo reme
"Anepubie peakuun"

Peaknuu cuHTe3a n Peaknuu cuHTe3a n

90 JIEJICHUS SIAEP. JIEJICHUS SIAEP. bubmoreka [IOK
Hcrounnku sHEpruu Hcrounuku sHepruu https://m.edsoo.ru/ff0c1e88
CouHIia u 3831 CouHIia u 3BE31.

VYpoxk-koHpepeHuus SnepHble  peakuum.
"SI nepHast SHEpreTukKa. Anepnas JHEpPreTHKa.

01 JeiicTBus JleiicTBUA paaMOaKTUBHBIX
PaJIMOAKTHBHBIX W3JIy4CHUH  HAa  JKUBBIE
W3JIYYCHHUH Ha )KUBBIC OpraHu3MBl.

OpraHu3Mbl"

SnepHble  peakuum.
3aKOHBI COXpaHEHUS
3apsiJ0BOTO M MacCOBOrO

Hoxarorosxka k qucel. OHEpPrus  CBs3U
KOHTpO.HBHOfI pa60Te oo ATOMHBIX szep. CBa3b
TeMe Macchl U 3Hepruu. Peakiuu

0 "DJIeKTPOMarHUTHOE CMHTe3a W JeneHust sanep.  bubmmorexa [IOK
TOJIE. Hctounnku SHEPIUM  https://m.edsoo.ru/ff0c223e
DJIEKTPOMAarHuTHbHIE Connua u 3BE3.

BosHBL. KBaHTOBEIE 3HeKTp0MaFHHTHO€ 1oJIe.

apenus"” DJIEKTPOMAarHuTHbHIE
BOJIHBI. CaoiicTBa
3JEKTPOMArHUTHBIX BOJIH.

SnepHbl KIUU.

KonTpomnpHas pabora mo JICPHBIC  peaKil
3aKoHbI COXpaHEHUs
TemMe
" 3aps/IOBOTO M MaccOBOTO
93 DJIEKTPOMarHuTHOE
yucen.  DHEprust  CBSA3M
noJe.
aToMHbIX  sigep.  CBs3b
DJIEKTPOMAarHuTHbHIE

Macchl U sHepruu. Peakuuu



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

BoJiHbl. KBaHTOBEIE

CHUHTC3a W HOCJICHUSA SANOCP.

sIBJICHUS " Hcrounukn SHEpPruu
CoumHna Hu 3BE3I.
DNEKTPOMarHuTHOE IIOJIE.
DNeKTpOMarHuTHHIC
BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX BOJIH.
Uccnenosanue
3aBHCHUMOCTH CHUJIbI TPEHUS
CKOJIb)KEHUST ~ OT  CHJIBI
[ToBTOpEHHUE,
HOPMAJIBHOTO JABJICHHSI.
o0o01meHme.
Omnpenenenne bubmunoreka LIOK
94 JlaGopaTopHbie pabOThI
kod(durmenrta TpeHus  https://m.edsoo.ru/ff0c245a
o Kypcy
| . ., CKOJIb)KEHUSI.
B3aunMonelicTBue Ten .
Ompenenenue  KECTKOCTH
MPYKHUHBIL.
IToBTOpEHME, Tennossle mporeccsl
000011enne. Pemenune
95 pacyYeTHBIX U bubmmoreka [JOK
KaueCTBEHHBIX 3aJ1a4 110 https://m.edsoo.ru/ff0c2572
teme ""TemnnoBble
npoiiecch”
[ToBTOpEHUE, KII/ TenmoBbix
000011enne. Pemenne BUTATEIIEH
96 pacyYeTHBIX U bu6nuoreka [IOK
KaueCTBEHHBIX 3aJ1a4 110 https://m.edsoo.ru/ff0c2a22
teme "KIIJI TenmoBbix
nBuraresein”
[ToBTOpEHUE, KII/ TenmoBbix
000011enne. Pemenune IBUTATEIIEH
97 pacyYeTHBIX U bu6nuoreka [IOK
KauyeCTBEHHBIX 3a/1a4 110 https://m.edsoo.ru/ff0c2b30
teme "KIIJ]
3IEKTPOYCTaHOBOK"
[Tonyuenune nzo0pakeHHit ¢
IloBTopenue, IOMOIIBI0  cOOMparomieit
o0o01meHme. JIUH3BI.
bubmunoreka LIOK
98 JlabopaTopubie pabOThI Omnpenenenue  (HOKyCcHOTO
" . https://m.edsoo.ru/ff0c2¢52
o kypcy "CBeToBbie paccTosiHUS U ONTHUYECKOM
SBIIeHUS" CHJIBI COOMPAIOIIEH JIMH3HI.
99 [ToBTOpEHUE, 3aKOHBI COXpPAaHEHHUS B bubnuoteka [JOK



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

00006menne. Pabora ¢
TEKCTaMM 110 TEME
"3aKOHBI COXpaHEHHUS B
MexaHuke"

Mmexanuke"

https://m.edsoo.ru/ff0c2d6a

[ToBTOpEHHUE,
100 0000menune. Pabora ¢
TEKCTAMH I10 TEME

"Konebanus 1 BOJIHBL"

Konebanus u BOJIHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c2e82

[ToBTOpEHHUE,
101 0000menune. Pabora ¢

TEKCTAMHU I10 TEME
"CBeTOBEI€ aBiIcHUSA"

CBEeTOBBIE SIBJICHHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0c3044

[ToBTOpEHHUE,
00006menue. PaboTa ¢
102 TEKCTaMHU II0 TEME
"KBanToBas u snepHas

¢buszuka"

KBanToBas u sinepHas
¢duznka

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102 yaca



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

