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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o Qu3nke Ha ypOBHE OCHOBHOTrO o00IIero o0pa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJOXKEHUW M TpeOOBaHWW K PE3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30oBaTENbHON HpOrpamMMmbl, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM (penepaibHOil paboueld mporpaMMbl BOCIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera «Ouzuka».

CopepxaHue mnporpaMMmbl MO (U3MKE HaNpaBiIeHO Ha (QOpMUPOBaHUE
€CTEeCTBEHHO-HAYUYHONW TI'PaMOTHOCTH OOYYAIOIIMXCSI W OpPraHU3allUi0 H3yUYCHHS
bu3uKM Ha JAEATEIBLHOCTHOM OCHOBe. B mporpamme mo (usuke y4UTBIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O00yUeHHs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUAI.

[Iporpamma no gu3uke ycraHaBIMBaEeT pacupenesieHne ydeOHoro maTepuana
1o rojgaM oOyuenus (MO Kjgaccam), MpeiaraeT IPUMEPHYHO MOCIEA0BATEIIEHOCTh
U3Y4YeHHUsS TEeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJCPXKAHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEH 00yJarOIUXCSl.

[Iporpamma 1o ¢usmke paspaboTaHa C IEJbI0 OKa3aHHUsS METOJIUYECKON
MOMOIIY YYUTEIO B CO3aHUU paboyeil mporpaMmMbl IO Y4EOHOMY MPEIMETY.

®uzrka SBISIETCS  CHCTEMOOOPA3yIOIIMM Il  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJIICHHHM, HW3y4aeMbIX XUMHEH, OWOIOTHel, acTpoHOMUEH U (DHU3NUECKOU
reorpadgueii, BHOCHUT BKIJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
MpeloCTaBIsieT Hambojee SCHble O00pas3ibl NPUMEHEHHUS HAaydHOrO0 METoja
MO3HAHUsA, TO €CTh CIIOC00a MOTYyYEHUs JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIIABHBIX 3a7a4 (PU3HYECKOTO OOpa3oBaHUS B CTPYKType OOIIero
o0pa3oBaHUS COCTOUT B (DOPMHUPOBAHUHU ECTECTBEHHO-HAYYHOW TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢Qusukm Ha 0a30BOM ypOBHE TMpEIOJiaracT OBJIAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb!

e Hay4HO OOBSCHSTH SIBICHUS,

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNbCTBA JIJISl MOTYYEHHUS BHIBOJOB.

enmu wu3ydenuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenenbl B KoHuenuuu mnpenojgaBaHus ydeOHoro mnpeamera «dusmka» B
oOpa3zoBaTeiabHbIX oOpraHuzamnusix Poccuiickoit ®Depepanuu, peann3yomux
OCHOBHBIE  00II€00pa30BaTENbHBIE MPOrPAMMBI, YTBEPKIAEHHON  pEIICHHEM



Komnerun MunnctepcTBa npocsernienus: Poccuiickoit @enepanuu (mpoTokoi ot 3
nekaops 2019 r. Ne [TK-4BH).
eau nzyyenus GU3NKH:

NpHOOPETCHHE HWHTEpeca W CTPEMIICHHS OOyYaroIuxcs K HaydYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHC WX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEW;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HAHUS U POPMUPOBAHUE
UCCJIEIOBATEIBLCKOTO OTHOMIEHUS K OKPYKAIOIUM SBIICHUSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEACTABICHUA O POIU (U3WKU IS Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npodeccCHoHaIbHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaNbHEHIIeMy 00YUCHHUIO B 3TOM HalpaBJICHHH.

I[OCTI/I}KCHI/IG 9THUX Heﬂeﬁ mporpaMmsbl 110 (1)I/I?>I/IKC Ha YPOBHC OCHOBHOI'O
O6III€FO O6p330BaHI/I$I obecrieynBaeTcs pPCIICHUEM CIICAYIOIHUX 3ada4.

NpHOOPETeHHEe 3HAHWW O JIMCKPETHOM CTPOSHUW  BEIECTBa, O
MEXaHHYECKUX, TEIUIOBBIX, JJICKTPHUECKHX, MArHUTHBIX W KBAaHTOBBIX
SIBJICHUSX;

IPHOOPETCHHE YMEHHUH OIMMCHIBATH U OOBSACHATH (DU3UYECKHUE SIBJICHUS C
UCII0JIb30BAaHUEM TIOJTYYCHHBIX 3HAHU;

OCBOCHHME METOJIOB PCIICHUS IMPOCTCHINIUX PacUYETHBIX 3aJad  C
UCIIOJIb30BaHUEM buzHIecKuX MOJICIICH, TBOPYECKHX U
IIPAKTUKO-OPUECHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOJIOIAaTh MPUPOIHBIC SIBJICHHUS M BBITIOJHATH OIBITHI,
nabopaTtopHbie  PabOTBl M AIKCIIEPUMEHTAJIbHBIE HCCICIOBAHUS  C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

ocBoeHHE MPUEMOB PabOThl ¢ MH(popMarmend HU3NIECKOTO COMEPIKAHMS,
BKJIOYast MHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSAX (U3UKHU, aHAIHU3 U
KPUTHUYECKOE OIICHUBaHUE WH(HOPMAITIH,

3HAKOMCTBO €O cepaMu podeCcCHOHATBLHON IEITSILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMECHHBIMH TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha
JOCTIKEHUAX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BBI YPOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus orBoauTcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henemo), B 8
kiacce — 68 gacoB (2 waca B Heneno), B 9 kimacce — 102 gaca (3 waca B Heneno).

[Ipennaraemsiii B mporpaMme 1o Qu3Mke nepeueHb J1a00paTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUYUTENb JIeJaeT BEIOOp MPOBEICHUS



7a00paTOpHBIX PAabOT M OMNBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOEHHOCTEN
oOy4Jaromuxcs, CIHUCKa HKCIEPUMEHTAIbHBIX 3a/JaHMM, MpeiaraéMblx B paMKax
OCHOBHOTI'O TOCYJapCTBEHHOT'0 3K3aM€EHa 10 (PU3UKE.



COAEPXAHUE OBYUYEHUA

7 KJIIACC

Pa3nen 1. ®u3znka u e€ poJib B NO3HAHNH OKPY:KAOLIEro MUPA.

Odusznka — Hayka O npupojne. SBneHus npuponbl. DOU3NYECKUE SABICHUSA:
MEXaHWYECKUE, TEIJIOBBIE, JIIEKTPUUYECKNE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BeNMUMHBL. M3MmepeHue @uianueckux BeluyuH. Duznueckue
npubopsl. [lorpemnocts u3mMepenuii. MexayHapoaHasi cicTemMa eIMHHII.

Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAyKd M3y4alOT MOPUPOAY.
EcTecTBeHHO-Hay4YHBII METO]| IMO3HAHUS. HAOJIOJEHHE, TMOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIJIBXKEHUE THUINOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIMOTE3, OOBSICHEHUE
HabmonaeMoro siBinenus. Onucanue GU3NYECKUX SBJICHUN C TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIJIOBBIE, DJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSL.

2. ®usunyeckue MpuOOPHI U MpoLEaypa NPSIMBIX U3MEPEHUI aHAJIIOTOBBIM U

1T (POBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpezeneHue LEHbI AEJICHUS Kbl K3MEPUTEILHOTO Mpubdopa.
N3mepenne pacCTOSTHUMN.

N3mepenne 00bE€Ma KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoOB MaJbIX TEJL.

N3mepenue temieparypbl NMpPU HOMOIIM >KUAKOCTHOIO TEPMOMETpa H

JNaTYMKa TEMIEPaTypPHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE THUIOTE3BI NAIBHOCTH ITOJIETA
IIapuKa, MyIIEHHOTO0 TOPU30HTAJIbHO, TeM Oouible, yeM OOoJbIle BHICOTA
IIyCKa.
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Pa3nen 2. [lepBoHayaibHbIe CBeIeHHsI 0 CTPOEHHH BelllecTBa.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. OIMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxkenue dactuil BemniectBa. CBS3b CKOPOCTH ABWKCHUS YaCTHIl C
TemrepaTypoil. bpoyHoBckoe aBwxkenue, nuddysus. BzaumoneiicTBue uacTuil
BEIIIECTBA: MPUTHKEHUE U OTTATKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA. CTPOCHUE Ta30B, KUIAKOCTEU M TBEPJBIX
(kpucTauMueckux) Teia. B3aMMOCBS3b MEXKIy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHSX U UX aTOMHO-MOJICKYJISIPHBIM cTpoeHHeM. OCoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JIBHKCHHUS.



2. Habmonenue auddyzuu.
3. HaGOmonenue  siBIeHUMH, OOBSCHSIOMIMXCS ~ TPUTSKEHUEM WU
OTTAJIKMBAHUEM YACTUI[ BEIIECTBA.

Jlabopamopnuvie padbomout u onvimot.

1. OneHka jguamMeTpa aroMa METOJOM psiioB  (C  HCIOJBb30BaHUEM

¢ororpaduii).

2. OnpITHI 110 HAOIIOICHHUIO TEIIJIOBOTO PACIIUPEHUS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSIKEHUS.

Pa3znen 3. /IBu:KeHHe U B3aUMO/IeiCTBHE TeJl.

Mexanuyeckoe JBUXKEHHE. PaBHOMEPHOE U HEPABHOMEPHOE JIBUKECHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBMKEHUM. Pacyér myTtu u
BPEMEHU JIBUKECHUSI.

SBnenue wHepUuU. 3aKOH HMHEpUMU. B3ammojeilcTBue Ten Kak MpUYMHA
U3MEHEHUS CKOPOCTM [BMKEHMUS Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[TnoTtHOCTh BemiecTBa. CBSi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
0o0bEMa BelecTna.

Cuna xak XapakTepHCTHKa B3auMojeicTBusa Teil. Cuia ynpyroctd U 3aKOH
I'yka. M3mepeHue cuibl ¢ NMOMOIIBIO JUHAMOMETpA. SBJIEHHE TATOTCHUS W CUJa
TskecTd. Cuiia TSKECTH Ha Apyrux aHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HalpaBJICHHBIX MO OJHOW MpsiMoil. PaBHomelcTBytomas cuii. Cusia TpeHus.
TpeHue CKONbXEHNS U TPEHUE MTOKOS. TpeHue B IMPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHMuecKoro JIBHXKEHUS Tela.

HN3mepenne cKkopoCTH MPSMOJIMHEMHOTO JIBUKECHUS.

HaGmronenue siBjeHUs: HHEPIUH.

Hab6mronenne n3MeHeHus1 CKOPOCTH MPU B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO0 B3aUMOJIEHCTBUIO TEJL.

CnoxeHue cuJil, HalpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamophuie pabomot u onvimot.

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapuKa B KUIKOCTH,
MOJICJTH JICKTPHYECKOTO aBTOMOOMIIS M TaK Jajee).

2. Ompenenenne cpeaHEl CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuKa IIo
HaKJIOHHOM IJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPAOTO TeIa.
OnbITH, JEMOHCTPHPYIOIIME 3aBUCUMOCTh pacTsokeHus (medopmanun)
MPYKXUHBI OT MPUIIOKEHHOUN CUJIBI.

5. OmnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT
BECa TEJla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJ, JKUIAKOCTEH U ra30B.

© g > w b



JlaBnenue. CriocoObl YMEHBIIICHUS U yBEIWYEHUS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHHS raza OT 00b&Ma, TemmepaTrypbl. llepenaua naBneHus
TBEPABIMU TEIIAMH, JKUAKOCTIMU W razamu. 3akoH Ilackans. IlHeBmarnueckue
MallliHbl. 3aBUCHUMOCTb JABJICHUSI KUJIKOCTH OT TIyOuHBL. ['mapocratnueckuit
napagokc. CooOmmaroniuecs: cocyabl. ['uapaBinueckue MeXaHU3MBbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHMS
Bo3aymHOM oOonouku 3emuu. OnbiT Toppuuemnmu. M3mepenue atrmocdepHOro
JaBlIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 115 U3MEpeHus: aTMOCPEPHOTO JaBICHUS.

JlelicTBUE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BreITankuparonias
(apxumenosa) cuia. 3akon Apxumesa. [InaBanue tein. Bo3myxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenava naBieHUs KUJIKOCTHIO U Fa30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuit mpecc.

[IposiBnienue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAIKMBAIONIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€Ja U IJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUJIKOCTH.
VYcnoBue miaBaHus TeN: IJIABAaHUE WIIM MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOILIEHUS INIOTHOCTEHN TeNa U )KUAKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00BEMA MOTPYKEHHOH B
AKUJKOCTh YaCTH TEJa.

2. OmnpeneneHue  BBITAJIKUBAIOUICH CHJIBI, JCUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIAKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CUIIBI, IEMCTBYIOLIEH HA TEIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHUIIBI,
JCUCTBYIOMIEH HAa TENO B JKHIKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUJIKOCTb YaCTH TeJa U OT IJIOTHOCTH KUJIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WIM KOHCTPYMPOBAHUE JIOJKH W
OIpPEAEIIEHUE €€ TPY30HO0AbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHeprus.

Mexanundeckas padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHuwe mpaBuiia paBHOBECHUS pbluara K OJIOKY.

© o s~ wbdh -

~



«3onoroe mnpaBuino» MexaHuku. KIIJ mnpocteix wmexanusmoB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KunHernueckas W NOTEHUHMANBHAs JHEPTHS.
IIpeBpaieHre 0THOTO BUIA MEXaHUYECKOW SHEPIUU B APYroil. 3aKOH COXpaHEHUs
DHEPIUMU B MEXaHHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomout u onvimot.

1. Ompegenenue pabOThl CHJIbI TPEHHUS MPU PAaBHOMEPHOM JBUKEHUU TeJa

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHS pblyara.
3. Hamepenune KIIJI HaKIOHHOM MIIOCKOCTH.

4, I/ISYT{CHI/IG 3dKOHAa COXpAaHCHUA MEXaHUYECKOM OHCPI'UH.
8 KUIIACC

Pa3nen 6. TenjioBbie siBJICHHUS.

OCHOBHBIE TIOJOXKEHUS MOJIEKYJISPHO--KUHETUYECKON TEOpPUM CTPOECHUS
BellecTBa. Macca W pa3mepbl aTOMOB U MOJIEKYJd. OmNbIThl, MNOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mopgenu TBEPAOro, JKHJAKOTO U Ta3000pa3HOTO COCTOSIHUW BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObsICHEHWE CBOMCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJ HAa OCHOBE IOJOXXEHUM MOJICKYJISPHO--KUHETUYECKON TEOPHH.
CmaunBaHue U KanWUISIpHBIE ABJICHUS. TennoBoe pacuiupeHue U CKaTue.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKCHUS
yactull. BHyTpeHHsas »sHeprus. CnocoObl H3MEHEHHUS BHYTPEHHEH SHEpPruu:
Teruionepeaada " COBEpILICHUE paboTHI. Bunasr TEIUIONEePEIayuH:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTyYECHHE.

KonnyecTBO TEIIOTHL. YIelbHAs TEIJIOEMKOCTh BEIIECTBAa. TemIooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oamadca. [lmaBienwe wu
OTBEPJICBAHUE KPUCTALIMYECKUX BEIIECTB. YAEIbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenmne. Kumenwe. YnenpHas Teruiora
mapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYpPhl KHIICHHUS OT aTMOC(HEpPHOIO
JIaBJICHUSI.

BrnaxuocThk Bo3myxa.

DHeprus TOIUIUBA. Y AebHAs TEIJIOTA CTOPaHUS.

[Ipunmunel paboTel TemaoBbIx aBuratencit KIIJ[ TemmoBoro aBurartens.
TeroBble IBUTATENN U 3aIIUTA OKPYKAIOUIEH CPEIbI.

3aKOH COXpPAHEHHUS U MPEBPAIICHUS SHEPTUU B TEIIOBBIX IIPOIIECCAX.

Jemoncmpauyuu.

1. HabGmronenue OpOyHOBCKOTO IBHKCHHUS.
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Ha6monenue nuddysun.

HaGmronenue siBIeHU cMauylMBaHUs U KalMJUISIPHBIX SIBJICHUH.
HaGmroneHue TemioBoro pacivupesus Ted.

N3meHenue naBieHHs Ta3a MpU U3MEHEHMH O00bEMa M HarpeBaHUM HIIA
OXJIQXKJICHUH.

[IpaBuia uzmMepeHus: TeMneparyphl.

Bune! Tennonepenayu.

OxnaxxaeHue npyu COBEPIICHUH paOOThI.

HarpeBanue npu coBepiieHrH pab0oThl BHEIIHUMU CUJIAMHU.

. CpaBHCHHE TEIUTOEMKOCTEH Pa3IMYHBIX BEIICCTB.

. HaOmronenne kumeHus.

. HaGnroieHre MOCTOSIHCTBA TeMITepaTyphl TIPH TIJIaBJICHUH.
13.

MOJIGJII/I TCIIJIIOBBIX HBHFaTeHeﬁ.

Jlabopamopnuvie padbomout u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKEHUS.
OnbITHI 11O BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIU caxapa.
OnbITel TI0 HAOJIOACHUIO TEIUIOBOTO PACIHIUPEHUS Ta30B, XKUIAKOCTEH U
TBEPBIX TEIL

OmnpeneneHue naBieHUs BO3yXa B OaJJIOHE HITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIICHUSA BO3JyXa OT €ro
00bEéMa U HarpeBaHUS WIIH OXJIKICHHUS.

[IpoBepka TUIIOTE3bI TUHEWHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TeMIIepaTypPHhl.

HaGmronenne w3MeHeHHMs] BHYTPEHHEH DSHEPrud Tena B pe3yibTaTe
TerIonepe a4l U paboThl BHEIITHUX CHII.

HccnenoBanne sBIEHUS TEIUIOOOMEHA IPU CMEIIMBAaHUU XOJIOTHOW U
ropsiYeu BOJIBL.

OmnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOW  MpH
TEIUIOOOMEHE C HarpeThiM METAJTMYECKUM ITUITUH]IPOM.

Onpenenenue yaeabHON TENI0EMKOCTH BEIECTBA.

HccnenoBanue nporiecca ucnapeHusl.

Ornpenenenne OTHOCUTENBHON BIAXKHOCTH BO3TyXa.

OnpeneneHue yaeabHOM TEMIOTHI TUIABICHUS JIbIA.

Pa3zjnen 7. JaexkTpuyeckue 1 MArHUTHDbIE SIBJICHHS.

OnekTtpuzauusa Ten. [[Ba poma snekTpuyeckux 3apsaoB. BzaumoneiicTBue
3apsOKCHHBIX  Teld. 3akoH KynoHa (3aBHCHMOCTh CWJIBI  B3aWMOJCHCTBUS
3apsHKCHHBIX TEJ OT BEJIMYMHBI 3aPSIJ0B U PACCTOSHUS MKy TEITAMH).

Onektpuueckoe mnosie. Hanpsoxk€HHOCTH anexktpudeckoro mnoiist. [lpuHnun
CYIICPIIO3HIINH IJICKTPUICCKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKHUI 3apsil.
Crpoenne aroma. IIpOBOAHMKM W  JHMDJIEKTPUKU. 3aKOH  COXPaHECHUSA
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUSA DJIEKTPUUYECKOIO TOKA.
VICTOYHMKH TOCTOSHHOTO TOKa. JIeHCTBHS dJIEKTpUYECKOro TokKa (TEmIoBoe,
XUMHYECKOE, MATHUTHOE). DIIEKTPUICCKHII TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuma  TOKa.  DJNEKTPUYECKOE  HAIPSIKEHHE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE CONPOTHBIICHHE BellecTBAa. 3akoH Oma
st ydactka uenu. [lociemoBarenbHO€ W MapajlieIbHOE  COCIMHEHUE
POBOHUKOB.

PaGora u MOMIIHOCTH dJIEKTpUYECKOro Toka. 3akoH JDxoymns—JIenna.
DIEKTPUUECKUE MU U TTOTPEOUTENH dIEKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHble ~ MarHUTHl.  B3auMoOAEHCTBUE  TMOCTOSHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarHuTHO€E 1MoJie 3eMJIM M €ro 3HAYCHHE JJIsl )KU3HU Ha 3emJIe.
OnbiT  Opcrena. MarHuTHoe TON€  AJIEKTpUYECKOoro Toka. IIpumenenue
3JIEKTPOMArHuTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO TOJISl HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUTaTENIb MOCTOSTHHOTO TOKa. Mcrosib30BaHWE 3JIEKTPOJIBUTaTENIe B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABieHue daekTpoMarnuTHON uHAyKiuu. [Ipasuno Jlenua.
DIIEKTpOTreHEepaTop. Crioco0sI MOJTy4YECHUS AJIEKTPUYECKOM SHEPIUHU.
DJIIEeKTPOCTAHIINU Ha BO30OHOBIISIEMBIX HCTOUYHHUKAX SHEPTHUH.

Jemoncmpayuu.

DJIeKTpHU3aIus Tel.
JIBa pojia 3JIEKTPUUYECKUX 3apsiI0B U B3aMMOJICUCTBUE 3aPSIKEHHBIX TE.
Y CTpONCTBO U JEUCTBUE IIEKTPOCKOIIA.
DneKTpocTaTuuecKas UHIYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUYECKUX 3apsia0B.
[IpOBOTHHKH U AUDIEKTPUKH.
MoaenupoBaHUE CUITOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHrKY NOCTOSSHHOTO TOKA.
JIelcTBHUS SIIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KHUIKOCTH.
. I'a30Bb1i pa3psa.
. I3MepeHue cuitbl TOKa aMIEPMETPOM.
. I3MepeHune 3eKTprIeCcKOro HarpsKeHUsT BOJIBTMETPOM.
. PeocTtar 1 marasuH COpOTUBIICHUM.
. BzaumopencTBue nocTOSHHBIX MAarHuTOB.
. MonennpoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS IMOJIOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBaHre MarHUTHBIX MOJIEW MIOCTOSHHBIX MArHUTOB.

OmneIiT Opcrena.

MarauTHo€e 1oje TokKa. DIEKTPOMAarHuT.

JleiicTBME MAarHUTHOIO T0JI1 HA IIPOBOJHUK C TOKOM.

DIIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue ABiIeHUA 3JIEKTPOMAarHUTHOW MHIYKLIHH.

OnbiTel @apanes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBCHHUSI.

DIIEKTPOTE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomout u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJJICKTPU3AIUU Tel WHAYKIMEH W TIpu
CONPUKOCHOBEHUH.

UccnenoBanune NOEUCTBUSL DJIEKTPUUECKOTO TOJISI Ha TPOBOJHUKH U
JARTICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUICCKON TN MOCTOSHHOTO TOKA.
N3Mepenue u peryaupoBaHUe CUJIbI TOKA.

N3mepenue u peryinpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HUIYIIETO YE€pE3 pPE3UCTOP, OT
CONPOTHUBIICHHS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITH, JNEMOHCTPUPYIOIINE 3aBUCHMOCTD AIEKTPUUYECKOTO
CONPOTHUBIICHHUS] TPOBOJAHMKA OT €ro [JWHBI, IUIOWAAUd MONEPEYHOTrO
CEYEeHHUs U MaTepuaa.

[IpoBepka mnpaBHiia CIHOXKEHUS HAINPSHKEHUNW TMPHU TMOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia I CWIbl TOKa MPU MNapAJJIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3UCTop.
Onpenenenue MOIIHOCTH  DJIEKTPUYECKOrO0 TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIErO0 YEPE3 JIAMIIOYKY, OT
HaIpsHKEHUs HA HEW.

Onpenenenue KIIJ[ narpeBaTernsi.

NccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOrO TMOJS TOCTOSIHHBIX ~ MAarHUTOB MpPU  HUX
00bEIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AelCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTHh CHJBl  B3aWMMOJCUCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CHJIbl TOKAa W HAIlpaBJICHUSA TOKA B
KaTyILKe.

18. MI3yueHue neicTBUsI MAarHUTHOTO I10JIs1 Ha IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBanue u uzydeHue padoThl 31€KTPOJBUTATENS.

20. U3mepenne KIIJI 35meKTpoaABUTaTeIbHOM YCTAHOBKH.

21. OnpITBI 1O MCCIEAOBAHUIO SIBJIEHUSA DJIEKTPOMArHUTHOM WMHIYKLUU:
VICCIIEIOBAHNUE W3MEHEHUM 3HAYEHHs U HaNpPaBJICHUS HUHIAYKLIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJieHHA.

Mexanuyeckoe naBWKeHHE. MarepuanbHasg Touka. Cucrema oOTCUETA.
OTHOCUTEIBPHOCTh MEXAHMYECKOTO JBWKEHHUS. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMoJinHENHOE ABMKEeHUE. CpelHsass 1 MTHOBEHHAs
CKOpPOCTH TeJia TP HEPABHOMEPHOM JIBH>KCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHeWHOe JBmKeHue. CBOOOIHOE
nagenue. OnbiThl ["anuies.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. Ilepmonm u ydactota oOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpoCTpeEMUTEIIBHOE YCKOPEHHUE.

[Tepsoiii 3ak0oH HptoTroHa. BTopoit 3akon Herorona. Tpetuii 3akon HeroToHa.
[TpuHUMI Cynepro3uUU CUJl.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MOKOs, IPYTUE BUABI TPEHHUS.

Cuna TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHUSA. YCKOPEHHE CBOOOIHOTO
nafgeHud. J[Buxenue mianetr Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue marepuanbHOW TOYkH. AOCONIOTHO TBEpAOE Tenmo. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LleHTp TsokecTH.

Nmnynec Tena. 3meHenue uMmiyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PeakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu U padoThl. [loTeHIIManbHAas 3HEprus Teja, MOJHATOrO HaJl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas sHeprust CxaTou npyxuHsl. Kunetnueckas
sHeprus. Teopema 0 KHHETMYECKOM DHEPrUU. 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPIUM.

Jemoncmpayuu.

1. HaOmronenne MeXaHUYECKOTO ABUMKEHHUSI TeJla OTHOCUTEIBHO Pa3HbIX Tell

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

CpaBHeHME TyTE€d W TPACKTOPUN IBMKEHHUS OJIHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

HN3mepenne CKOpOCTU U YCKOPEHUS MPSAMOJIMHENHOTO ABUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKCHMUS.

HaGnronenue nBuxkeHuUs Tejia Mo OKPYKHOCTH.

HaGntonenne MmexaHn4ecKux sIBJICHUM, MPOUCXOIAIIUX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PpPAaBHOMEPHOM M  YCKOPEHHOM JIBUKECHUHU
OTHOCUTEJIbHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUSI T€Ja OT MAacCChl T€Jla U JCHCTBYIOIIEH HA HETO
CUJIBI.

HaGntoneHne paBeHcTBa CHIT PU B3aUMOJICHCTBUU TEII.

HN3menenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua uMnysibca Npy B3aUMOJICMCTBUM TEJL.

[IpeobpazoBanusi 3HEPTUM MPU B3aUMOJICHCTBUHU TEJ.

CoxpaHeHue UMIyibca MpU HEYIPYroM B3auMOICHCTBUU.

CoxpaHeHue uMMyJbca mpu adbCOMOTHO YIIPYTOM B3aUMOJIEHCTBUH.
HaGnroneHne peak THBHOTO JBUIYKEHUS .

CoxpaHeHrue MEXaHUYECKON IHEPTUH TIPH CBOOOTHOM I1aJICHUH.
CoxpaHeHue MEXaHUYECKOW HEPTUM MPU IBUKECHUU TeJla O/ ACHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue Tpakta Juisi pasroHa M JaJbHEHUIIIEr0 PaBHOMEPHOTO
JBUKEHUS IIApUKa WA TEJISKKU.

Onpenenenue cpenHeld CKOPOCTH CKOJIBKEHUS OpycKa WM JBUKEHUS
HIapyKa Mo HAaKJIOHHOM IJIOCKOCTH.

OnpeneneHne yCKOpPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBIDKEHHU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHIIBI
HOPMAJILHOTO JTaBJICHHUS.

Omnpenenenne kodhPUIEHTa TPEHUS CKOJBKEHUSI.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHUS TIPH PABHOMEPHOM JBM)KCHHUH Tela
10 TOPU3OHTAILHOM MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YNPYTOCTH TMpU MNOABEME TIpy3a ¢
MCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPaHEHUS YHEPTHH.

Pa3nen 9. Mexannueckue KoJ1e0aHUs U BOJHBI.

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/,
4acToTa, aMIUIATy1a. MaTtemMaTud4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
SHEPTUU MPH KOJIeOATETLHOM JIBUKEHUU.

3aryxaromue — koneOanus.  BwiHykneHHole — kKojeOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHWYECKMX BOJIH. [IpomonbHble U
[IOIIEpEeYHbIe  BOJHBIL. JIMMHAa BOJMHBI M CKOPOCTH €€ PacHpOCTPAHEHUS.
MexaHn4yecKue BOIHBI B TBEPAOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpakenue 3Byka. MHPpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmrogenue koneGaHWil Ted MOA JACUCTBUEM CHUJIBI TSKECTH U CHUIIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmronenue BeIHYX/IEHHBIX KoJIeOaHUH U pe30HaHca.
PacnipocTpanenue mpoIoIbHBIX U MOTIEPEYHBIX BOJTH (Ha MOEIIH).
Habmronenue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHUYECKHI PE30HAHC.
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Jlabopamopnuie pabomout u onvimot.
1. OmpezneneHne 4YacTOThl M TEpUOAA KOJEOaHW MaTeMaTH4eCcKOro
MasTHHUKA.
Omnpenenenne 4acTOTHI M MEPUOIa KOJIeOaHU MPY>KUHHOTO MasTHHUKA.
HccnenoBanne 3aBUCHMMOCTH TIepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH MEPUOIa KOJIeOaHW Py KUHHOTO MasTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TepHoj/ia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MaccChl Ipy3a.
6. OnpIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEepuoja  KoJjieOaHMit
NPYKUHHOTO MasATHHKA OT MAcChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. V3MepeHue yckopeHUs: CBOOOJHOTO MaICHUS.
Pa3nen 10. DiekTpoMarHuTHOE MOJie U YJIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  MOJIe.  DJIEKTPOMAarHUTHbIE  BOJHBL.  CBOMCTBa
aneKTpoMarHuTHeIX BodH. Illkana saexkTpomMarHuUTHBIX BOJH. Hcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.



DnexkTpoMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETa.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamophuie padbomout u onvimot.

1. V3ydyeHue CBOMCTB A3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0O MOOHIBLHOIO

TenedoHa.
Pa3zgea 11. CBeroBbIe SABJICHUS.
JlyueBas MOJEIh CBETA. HUcrounuku CBETA. [TpssmonuHEeHOE

pacnpoctpanenue cBera. 3atMeHusa ConnHua u Jlynel. Otpaxenne cBera. [Lnockoe
3epKajio. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBeTa. 3aKOH IMpenoMyeHHs cBeTa. l[losiHOe BHYyTpeHHeEe
OTpakeHHWe cBeTa. Vcmonap30BaHWE TIOMHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonx onayueir B guH3e. OnrTuueckas cucrtema ¢oToanmapara,
MUKPOCKOINA M Tejieckomna. [7a3 kKak onTtudeckass cuctema. BIM30pyKocTh U
NanbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. Omnbitel Hptorona. CroxkeHwue
CIEKTPAJIbHBIX BETOB. J[Ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacOPOCTPAHEHHE CBETA.

OTtpakeHue cBerTa.

[Tony4yenune n300paxxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xox myueit B coOMparoieit TuH3e.

XoJ Iyder B pacCeUBaroIIeH JIUH3E.

[Tomyuenne n300pakeHHUH C TTOMOIIBIO JTUH3.

. Ilpunnun neictBus QoroamnmnapaTa, MUKPOCKOIIA U TEJIECKOTA.

10. Mopens rnasza.

11. Pa3noxenue 6emoro cBeTa B CIIEKT.

12. [Tomyyenue 6€m0TO CBETA MIPH CIIOKEHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIVIa OTPaKEHUs CBETOBOIO Jiy4ya OT yriia
MaJICHuUs.
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N3ydeHne xapakTepUCTUK U300pakeHUs IPEMETa B MIIOCKOM 3epKalie.
HccnenoBanne 3aBUCHMOCTH yIJIa MPEJOMIJIEHUS] CBETOBOTO JIyda OT yIJia
MaJICHUS] HA TPAHULIE €BO3yX—CTEKIION.



[Tonyuenne n300pakeHU ¢ MOMOIILI0 COOUPAIONICH JIMH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUSI U ONTUYECKON CHIIbI coOMparomen
JVH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl 1O BOCHPUATHIO L[BETA MPEIMETOB MPU HX HAOIIOJCHUU yepe3
[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIe sIBJIEHHS.

Oneitel Pe3epdpopna u minanerapHas mojenb atoma. Moaens atoma bopa.
Hcnyckanue u norioiieHue ceera aroMmoM. KBantol. JIuHeiuaTeie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U raMma-usnydenus. CTpoeHrne aTOMHOTO
anpa. Hykionnas Mogenb aromHoro sapa. WM3oronsl. PanuoaktuBHBIE
npespaienus. [lepuon nomypacnaaa aTOMHBIX sJEp.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsSI0BOTO MU MAaCCOBOTO YHCEIL.
DOHeprusi cBsizu aToMHBIX sijgep. CBA3b Maccel U dHepruu. Peakiuum cuHTe3a U
nenenus siaep. Ucrounuku sneprun CosiHIia v 3BE3 .

Anepnas sHeprerwka. JIeHCTBUS paguOAKTUBHBIX HW3JIYYCHUNW HaA IKUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

CrexTpsl U31y4EHHUS U MOTJIOMICHUS.
CrekTpsl pa3IM4HbIX T'a30B.

CnexTp Bogopoaa.

Ha6monenue TpexoB B kamepe Bunbcona.
Pabora cu€Tynka HOHM3UPYIOMINUX U3TYUEHUH.
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Peructpanus u3nydeHus NpupoOIHbIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnuie pabomout u onvimot.

1. HabGmropeHue CIUIONIHBIX M JIMHEHYATHIX CIIEKTPOB U3ITYUCHHS,

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPrUM YACTUIBI MO TOPMO3HOMY

nyTH (1o gpororpadusm).

3. M3mepenwue pagnoakTuBHOTO (POHA.

IHoBTOpHUTENBLHO-0000 1A NI MOTYJIb.

[ToBTOpUTETHEHO--0000MIAIONTNI MOAYJTH MIPEAHA3HAYCH JJII CHCTEeMaTH3alluN
u  0000mIeHWS  TPEIMETHOTO  COACp)KaHWS ©  OMNbITa  JACSITEIBHOCTH,
MPUOOPETEHHOTO MPU MU3YUYCHUU BCETO Kypca QU3HKH, a TAKXKe JJIS MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy M0 (u3uKe i 0o0ydarommxcs,
BBIOPABIINX 3TOT YYEOHBIN MpPEAMET.

[Ipu U3ydyeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATENIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUYrBACTCA AOCTHKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUIAHUPYEMBIX  PE3yJdbTaToB  oOydeHus, (opMmupyetcs
€CTECTBEHHOHAyYHAasi TPAaMOTHOCTb. OCBOEHHUE HAy4YHBIX METOJOB HCCIEI0BaHUs



SBJICHUN TOPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHITH (PU3UUECKUE
SIBJICHUS, TPUMEHSS [OJYYCHHBbIC 3HAHUWS, pelarb 3aJadyd, B TOM YHUCIE
Ka4ECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIHANBHO OESATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia peaausyeTcs
3a Ccu€T TOro, 4YTO OOy4YaroUIuMecs BBIMOJHAIOT 3aJlaHusi, B KOTOPBIX UM
IIpeJI1araeTcs:

HAa OCHOBE TIIOJIyYEHHBIX 3HAHUWA pacro3HaBaTh W HAy4HO OOBSICHSTH
dbu3ndecKue sIBJICHUS B OKPY’KAIOIIEH TPUPOJIC U MOBCEIHEBHON KU3HU,

UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIEAOBAHUS (PU3UUECKUX SBJICHUHN, B TOM
YHUCIIEe AJ1s MPOBEPKU TUIIOTE3 U MOJYUYECHUS TEOPETUYECKUX BBIBOJIOB,;

OOBSICHAITh HAy4HbIC OCHOBBI HamW0OJIe€ BAXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTHM, HAIPUMED, MTPAKTUYECKOTO UCIIOJIb30BAHUS PA3IMYHBIX KCTOYHUKOB
SHEPIUY HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUs BCEX M3BECTHBIX BHJOB
SHEPTUMU.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3NKM HA YpOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HANPABIECHO

Ha JIOCTKEHHE JTUYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEIIbHBIX
PE3yNbTATOB.

B pesynbraTe uzydenus puznku Ha ypoBHE OCHOBHOT'O 00IIeTO 00pa30BaHUs

y oOyuaromierocs 0yayT copMUpPOBaHbBI CIECAYIONINE JTUYHOCTHBIC PE3YJIbTaThl B
YJacTH:

1) naTpHOTHYECKOT0 BOCITUTAHUS:

— MPOSABJIEHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
bu3nYecKol HayKH,

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTH)KCHHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rPaskIaHCKOr0 M IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJICHHHU OOIIECTBEHHO 3HAYMMBIX
U ITHUYECKUX TPOOJeM, CBSI3aHHBIX C MPAKTUYCCKUM TMPUMEHEHUEM
JTOCTHKEHUHN (pU3UKU;

— OCO3HAHUE BAXHOCTU MOPAITBHO--dTUYECKUX MPUHIUIIOB B JACSTEIBHOCTHU
YYEHOTO;

3) 3CTeTHYECKOT0 BOCITUTAHUS

— BOCHPUATHE ICTETUYECKUX KA4eCTB (PU3MYECKON HAYKH. €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHHUS .

— OCO3HaHUE IIEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO HMHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEWUIIEH COCTABJISAIOLICH
KYJBTYpHI,

— pa3BUTHE HAY4YHOH JFOOO3HATEIIBHOCTH, HMHTEpeca K HCCIeI0BaTEIbCKOM
JIEATEIIbHOCTH,

5) ¢dopvmupoBaHusi  KYJbTYpPbI  3I0POBbSI M  3MOIHMOHAJIBHOIO
0J1aronoJiy4us:

— OCO3HaHHWE IIEHHOCTH Oe3omacHOro oOpas3a JKM3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BaXXHOCTH TMpaBui O€30IacHOTrO IIOBEJCHHUS Ha
TPaHCTIOPTE, Ha JIOpOrax, C IEKTPUUYECKUM M TEIUIOBBIM OOOPYJAOBAaHHEM B
JIOMAIIHUX YCJIOBHUSX;

— chOopMHPOBAaHHOCTh HaBBIKA pedIeKCUH, IPU3HAHME CBOETO MpaBa Ha
OIIMOKY M TaKOTO K€ IIpaBa y IPyroro 4eaoBeKa,;

6) TPyA10BOro BOCIMTAHMS ;

— AKTHBHOE ydYacTHE B PCIICHMHM IPAKTHYECKHX 3a1ad (B paMKaX CEMBH,
o0pa30BaTeIbHOM  OpraHM3alMK, TOpOja, Kpas) TEXHOJIOTHYECKOH W



COIMAIbHOW HAMpaBIEHHOCTH, TPEOYIOIUX B TOM YHCIE U (DU3HMUECKUX
3HAHMU,

e — MHTEPEC K MPAKTUYECKOMY H3YUEHHUIO MPOQeCcCuii, CBI3aHHBIX C (PH3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCTIHTAHUS:

e — OpHEHTALUSA Ha MPUMEHEHHE (DU3MYCCKUX 3HAHMU [UIS PELICHHS 3a1ad B
00JIaCTH OKpYJKaroIedl Cpefpl, IUIAHUPOBAHMS IIOCTYIKOB M OICHKH HX
BO3MOXKHBIX ITOCJICICTBHUI ISl OKPYKAIOMICH CPe/IbI;

e — OCO3HAHHE TI00aTBLHOrO XapakTepa HKOJOTHUYECKHUX MPOOIeM M IyTeH HX
peIICHMS,

e 8) amanTauMM K HM3MEHSIIOIIHMCS YCJOBHSIM COIHAJIBLHOM W MPHPOITHOI
cpeambl:

e — TOTPEeOHOCTh BO B3aUMOJCHCTBMU IIPH BBHIMOJHEHHUM HCCIEIOBAHUN |
IPOEKTOB ()M3MYECKON HAIpPaBIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHHSIM
IpPYTHX;

e — TIIOBBHINICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IPAKTHYECKYIO
IESITEIBHOCTD;

e — HOTPEOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHHI, B TOM YHCIIE POPMYJIHPOBATH
UJICH, TIOHSTHS, TUIIOTE3bI O PU3NIECKUX 0OBEKTAX U SBJICHUSX;

e — oco3HaHHE JePUIUTOB COOCTBCHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIACTH
buzuky;

e — IUIAHUPOBAaHUE CBOETO PA3BUTUS B NPUOOPETEHHHM HOBBIX (PHUIUUCCKUX
3HAHUI,

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3H MIPUPOJIbI, O0IIECTBA
HKOHOMHKH, B TOM YHCJIC C UCTIOIb30BaHUEM (PU3UUCCKUX 3HAHUM;

e — OIICHKA CBOMX JCHCTBHH C Y4ETOM BIIMSHHUS Ha OKPYXKAMOIIYI Cpeay,
BO3MOXHBIX TTTOOATBHBIX TTOCIICCTBHH.

METANPEIMETHBIE PE3YJIBTATBI

B pesymbraTte OcCBOeHHS MporpamMMbl MO (U3NKE Ha ypPOBHE OCHOBHOTO
oOmiero oOpa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHEI MeTANpPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE T03HABATEIbHBIC YHHUBEPCAITbHBIC YUEOHbIE ICHCTBH,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIC  y4eOHBIC  JCHCTBHS,  PEryJSTHBHBIC
YHHUBEpCaJIbHBIC yUeOHBIC IeHCTBUS.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHH

Bba3oBble JJornueckue 1eiicTBUA:



BBISBJIATh M XapaKTEpPU30BaTh CYILIECTBEHHbIE MpPU3HAKU OOBEKTOB
(aBIICHMIA);

yCTaHABJIMBATh CYIECTBEHHbBIN MPU3HAK KJIACCU(PUKALUUA, OCHOBAHMS IS
000011I€eHNs 1 CPAaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMaTPUBAEMBbIX (paKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAILIUXCS K (PU3NYECKUM SIBIICHUSM;
BBISIBJISITh IIPUYUHHO--CJIEICTBEHHbIE CBA3M NPU HU3YYEHUU (HU3UUECKUX
SBJICHUH U MPOLIECCOB, J€NaTh BBIBOJIbI C UCIOJIb30BAHUEM JIETYKTUBHBIX
U UHJIYKTUBHBIX YMO3AKJIIOUEHUH, BBIJIBUTATh TMIIOTE3bl O B3aUMOCBS3SIX
(u3MUECKUX BEJINYUH,

CaMOCTOATENLHO BBIOMPATh CHOCOO peuieHus y4eOHOM (pu3nuecKon
3ajaun (CpaBHCHHME HECKOJIbKMX BapHaHTOB PEIICHHUs, BBIOOp HambOoee
HOJXOIAIICTO ¢ YIETOM CAMOCTOSITEIBHO BBIJICIICHHBIX KPUTCPHUCR).

ba3oBbIe ucciienoBaTe/IbCKUeE JeliCTBHSA.

UCIIOJIb30BaTh BOMIPOCHI KaK UCCIICIOBATEILCKUM MHCTPYMEHT MO3HAHMS,
IIPOBOJIUTH IO CAMOCTOSITEILHO COCTaBJIEHHOMY IJIaHY OIIBIT, HECJIOKHBIN
buznueckuii SKCHEpUMEHT, HeOoNbIIoe HucciaeAoBaHre (U3HUECKOTO
SIBJICHUS;

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WIH SKCIIEPUMEHTA;

CaMOCTOATENHHO (POPMYIUPOBATH 000OIIEHHS U BBIBOJBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOIIOICHHUSI, OTIBITA, UCCIICOBAHMUS,

IPOTHO3UPOBATh  BO3MOXKHOE  JalibHElIee pa3BUTHE  (U3HUUYECKUX
IIPOIIECCOB, a TAKXKE BBIBUTATH MPEANOIOKEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUAX U KOHTEKCTaX.

PaGora ¢ undgopmanmei:

IPUMEHSTH Pa3IudHbIC METObI, HHCTPYMEHTHI U 3alpOChI IPU ITOUCKE M
orOope WH(pOPMAIMKA WIH JAHHBIX C Y4ETOM IMPECIIOKCHHOM YydueOHOM
bu3nUecKkon 3a/1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH MH(POPMAIHIO
Pa3IUYHBIX BUIOB M (JOPM IPEACTABIICHHUS;

CaMOCTOSATEJILHO BBIOMpaTh ONTUMAJIbHYIO (OPMY  IIPEICTABICHHS
uHpOpPMAIlMM W WUTFOCTPHPOBATh pellacMble 3aJadyd  HECJI0KHBIMU
CXeMaMH, TrarpaMmmaMu, HHOH rpad) Ko U ©X KOMOWHAIIMSIMHU.

KomMmyHukaTHBHbBIE YHHBeEpPcaJbHbIe YUeOHbIe AelCTBUA:

B X0Jie OOCYXJeHHs ydeOHOro Marepuaia, pe3yJbTaToB JIabOpaTOPHBIX
paboT M MPOEKTOB 3aJIaBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TeMbI U
BBICKA3bIBATh HJICH, HAIICJICHHBIE Ha PEIICHHUE 3aJa4d W TMOJJIep)KaHue
OJIaro)kenaTeIbHOCTH OOIIEHUS,



COTOCTABJIATh CBOU CYXKIEHUS C CYXICHUSAMH JIPYTUX YYACTHUKOB
nuasnora, 0OHapy>KUBaTh Pa3Iuyue U CXOJACTBO MO3UIIUNA;

BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJUYHO MPECTABISTh PE3YyJIbTaThl BHIMOJIHEHHOTO (PU3UUYECKOTO OIbITa
(3KCIIEepUMEHTa, UCCIIeIOBAHUS, IPOCKTA);

IIOHUMAaTh u HCIIOJIb30BaTh IPEUMYIIIECTBA KOMAaHTHOM "
UHAUBUAYaTbHOM pabOThl MpU pEHIeHWHM KOHKPETHOW (U3HUECKOM
poOJIeMBbl;

NPUHUMATH 1IEJTH COBMECTHOM JEATEIbHOCTU, OPTraHU30BBIBATH JACHCTBUS
no e JOCTHKEHHUIO. paclpelesiaTh poju, OOCYXKIaTh TMPOIECCHl U
pe3yabTaThl COBMECTHOM pabOThl, 00001IIaTh MHEHUS HECKOJIBKHUX JIFOJICH;
BBITIOJIHSITH CBOIO YacTh pPaOOThI, IOCTUTAsl KAUECTBEHHOTO pe3yJbTara Io
CBOEMY HAIPABJICHUI0O U KOOPJAWHUPYS CBOM JCHCTBUS C APYTrUMU
YJIeHAMU KOMaH/bI,

OIICHUBATh KA4eCTBO CBOETO BKJIaJla B OOUIUUA TPOIYKT IO KPUTEPUSIM,
CaMOCTOSITeTLHO C(HOPMYJTMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHMBepcajibHbIe YueOHbIe AelicTBUS

Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI B JKM3HEHHBIX M YUEOHBIX CHUTYyallHsX, TPEOYIOMIMX
TUTSL perieHust (GU3NIeCKUX 3HAHMIA;

OPUCHTHPOBATHCS B  PA3IMYHBIX IOAXOJAaX TMPHUHATHS  PEIICHHUN
(MHAMBUAYaATbHOE, TPUHITHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHHMA
IPYIION);

CaMOCTOSITEIILHO COCTaBJIATh AJITOPUTM peIIeHUs] (PU3NIeCcKOr 3a1auul WIn
TUTAaHA WCCJIEAOBAHMS C y4ETOM HMMEIONIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTHUPOBATh IIpeIjlaraeMble BApUAHTHI PEIICHUH;
JienaTh BBIOOp UM OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJI]:, AMOIMOHAJIbHbIN HHTEJJIEKT:.

JlaBaTh aJICKBaTHYIO OLICHKY CUTYAllMH U MpeajiaraTh riaH €€ U3MEHECHUS,
OOBSACHATh NPHUYMHBI  JOCTHOKEHHS  (HEAOCTHIKCHHUS)  PE3yJIbTaTOB
JeATEIBbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY,

BHOCHUTh KOPPEKTHUBBI B JIEITCIIBHOCTh (B TOM YHCJC B XOJ BBIIOJHCHUS
(U3MUECKOr0 HMCCIEIOBaHMS WM IIPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, HM3MEHUBIIUXCS CHUTYyalldid, YCTAHOBJIICHHBIX OIIHOOK,
BO3HUKIIHNX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa LN U YCIOBUSIM;

CTaBUTH CeOS HA MECTO APYroro 4ejaoBeKa B XOJE CIOpa WIIM JUCKYCCHH
Ha HaYYHYIO TE€MY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYroro;



MPU3HABATH CBOE MPABO HAa OMIMOKY MpHU perieHuu (HU3NYECKUX 3a/1ay Uiu
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

NPEAMETHBIE PE3YJIbTATBI

K xoH1y 00yueHust B 7/ kJjiacce mpeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUYAIOIINXCS] YMEHUM!

UCIIOJIb30BAaTh  TOHATHUA. (PU3MYECKHE U  XUMHYECKUE  SBJICHUS,
HaOII0/IeHHEe, SKCIEPUMEHT, MOJEb, THUIIOTe3a, CAUHUII (U3UIECKUX
BEJIMYWH, aTOM, MOJICKYyJIa, arperaTHble COCTOSHHUs BeriectBa (TBEpIOE,
KHIKOE, Tra3000pa3Hoe), MEXaHH4YeCcKoe JBIKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJUHEHHOE), TPAeKTOpHUs, PaBHOACHCTBYIOIIASN
cuiIa, nepopmanus  (ynpyras, TIacTHYecKast), HEBECOMOCTb,
COOOMIAIONINECS] COCY/bI;

paziuuath sABiacHUS (qudQy3ust, TCIIOBOE IBUKCHHE YACTHIl BEIICCTBA,
paBHOMEpHOE  JBIDKCHHE, HEPABHOMEPHOE JIBHXKEHUE, HWHEPIIUS,
B3aUMOJICVICTBUE TEJ, PABHOBECUE TBEPIBIX TEJ C 3aKPEILNIEHHOW OCHIO
BpallleHMs], Tepenaya JJaBJiCHHUS TBEPABIMU TeJaMH, KHUAKOCTSIMHU U
razamy, arMocepHoe JaBlieHHWe, IUIaBaHUE Tell, [peBpalleHUs
MEXaHMUYECKOW SHEPrUM) IO OIMHCAHUI0O MX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (U3UUECKOE SBIICHUE;
pacmo3HaBaTh MPOSBICHHE U3YYCHHBIX (U3MUECKUX SBIEHUH B
OKpYXalolleM MHpe, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
IpPUMEPHI JIBIXKCHUSI C PA3TUYHBIMU CKOPOCTSMH B JKMBOW M HEXKHUBOMU
Opupoje, ACUCTBUE CHJIBI TPEHUS B TMPHUPOJAEC U TEXHHUKE, BIUSHUE
aTMOC(EPHOTr0 JAaBJICHUS HA KUBOW OpraHW3M, IUIABaHUE PHIO, phIYard B
TEJe YeJOBeKa, MPU 3TOM NEPEBOJUTh MPAKTUIECKYIO 3a7a4y B YUEOHYIO,
BBIJICIISTH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (DU3WUSCKUX SIBJICHHIA,
OMMKCHIBATh M3yUCHHBIE CBOMCTBA TeN M (DM3UUECKHUE SBJICHUS, UCIONB3YS
¢usndeckue BeNMMYUHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMH,
yTh, CKOPOCTb, CPEHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIa TSAXKECTH, BEC
TeJNa, CWIa TpeHHs, naBicHue (TBEPAOrO Tena, JKUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIA, MEXaHWYeCKas paboTa, MOIIHOCTH, TUIEUO CHIIHI,
MOMEHT CWJIbl, KOX(HUIMEHT TMOJE3HOr0 JIEUCTBUS MEXaHU3MOB,
KAHETUYECKass W IOTCHIMAJbHAS SHEPrus), NMPU ONMHCAHWU IPABUIHHO
TPaKkTOBaTh  (PU3UYECKUM  CMBICI  HUCIHOJB3YEMbIX  BEJIMYMH, HX
0003HaYeHUs! W E€OUHULIBI (DU3NYECKUX BEJIIMYMH, HAXOAUTH (HOPMYIIHI,
CBSI3bIBAIONINE JTAHHYIO (DU3UUYECKYIO0 BEIUYUHY C JIPYTUMHU BEJIMYHHAMU,
CTPOUTH IpaUKK U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIIMYHH;



XapaKTepHu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHUS M TPOIECCHI,
WCIIOJIB3Ys MPaBWIIa CIIOKCHUs CHJI (BIIOJIb OJHOM IMpsMOIi), 3aKoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBWIIO paBHOBecus pbdara (0J0Ka),
«30JI0TO€ TIPaBWJIO» MEXAHWKH, 3aKOH COXpPaHCHHUS MEXaHHUYECKOM
DHEPTrUd, TPH OTOM JaBaTh CIIOBECHYIO (OpPMYIHMpPOBKY 3aKOHAa U
3aMKMCHIBATh €T0 MAaTEMaTHYECKOE BBIPAKCHHUE,

OOBSCHATH (PU3UYECKUE SBJICHHS, MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC
U B KOHTEKCTE CHUTyallMid MPaKTHUKO-OPHUEHTHUPOBAHHOIO XapakTepa:
BBISBJISATh MPUIMHHO--CJICICTBEHHBIC CBSI3H, CTPOUTh 00BsICHEHHE U3 1-2
JIOTUYECKUX IaroB ¢ Omopo Ha 1-2 M3ydeHHBIX CBOWMCTBA (HYU3UUYCCKUX
SIBJICHUH, (PU3UICCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemarh pacuérHbie 3amadyd B 1-2 JeHCTBUSA, WCHONB3YysS 3aKOHBI W
dbopMyIibl, CBs3BIBAaMOIIME (DU3UYCCKHUE BEIMYMHBI. Ha OCHOBE aHajau3a
yCIIOBHUS 3aJIayyl 3aIlMChIBATh KPaTKOE YCIOBHUE, IMOJCTABIATh (U3HUCCKHC
BEJIMYHMHBI B (OPMYJIBI M TPOBOJIUTH PacyEThl, HAXOJUTh CIPABOYHBIC
JaHHBIC, HEOOXOAUMBIC JIJIs PEIICHUS 3aJiay, OIICHUBATh PEATUCTHYHOCTH
MOJIY4EeHHON (DU3NYECKON BEITUINHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO pEIIUTh TP MTOMOIIH
(U3NIECKUX METOJIOB, B OTIMICAHUU MCCIICIOBAHUS BBIICTSATH IPOBEPSIEMOE
npeamnoysiokenue  (TUMOTe3y),  pa3nuyarh W HMHTEPIPETUPOBATH
NOJyYeHHBI pEe3yJIbTaT, HAXOIUTh OIMMOKM B XOJE OIbITa, JeNaTh
BBIBO/JIBI 10 €T0 PE3YJIbTaTaM,

NPOBOJUTH OIBITHl 10 HAONIOJACHUIO (DHU3WMYECKHX SIBICHUN WA
bu3mIecKux CBOWCTB Te: dbopMyIHpOBATH IpOBEpsIEMbIE
TPEIIOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pYI0BaHN,
3aIMCHIBATh XOJI OMBITa U (DOPMYITHPOBATH BHIBOIHI,

BBITIONHATE TPSMBIE W3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tea,
o0béMa, CHIBI M TEMIIEpaTyphl C HCIOJB30BAaHUEM aHAJOTOBBIX H
u(GpoBBIX TPHOOPOB, 3aMUCHIBATH IIOKa3aHUS MPUOOPOB C Yy4ETOM
3a7JaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHHUI,

IPOBOJIUTH UCCIIETOBAHKNE 3aBUCUMOCTH OJTHON (PM3NYECKON BEIIMUMHBI OT
JAPYyroil ¢ WCHOJB30BAHUEM TPSIMBIX H3MEPEHUH (3aBUCUMOCTH TIYTH
PaBHOMEPHO JBWXKYIIETOCS Tela OT BPEMEHU MBIDKCHHS Teja, CHIIbI
TPEHUS CKOJIBKEHHSI OT Beca Teja, KadyecTBa 00padOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHUS OT IJIOMIAU COMPUKOCHOBEHHS TEJ, CHIIBI
YIPYroCTA OT YIJIMHCHWSI MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00b&éMa
MOTPYKEHHON YaCcTH TeJla M OT IJIOTHOCTH KHUAKOCTH, €€ He3aBUCUMOCTH
OT TUIOTHOCTH Te€JIa, OT TIYOWHBI, HA KOTOPYIO TIOTPYXKEHO TEJO, YCIOBHMA
TUTABAHMS TEJl, YCIOBHIA pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  y4EOHOTO WCCIENOBaHUs, CcoOUpaTh yCTaHOBKY U
BBITIONHATh M3MEPEHUs, CIenys TMPEeIOKeHHOMY IUIaHy, (UKCHUPOBAThH
pE3yNbTAThl TMOJTYYEHHOW 3aBUCUMOCTH (PH3WYCCKUX BEIWYUH B BHJIC
NIPEIJIOKEHHBIX TaOIUI] M TpadUKOB, JEJaTh BBIBOABI IO pPe3yJbTaTaM
UCCJICIOBAHHUS,

IPOBOJIUTh KOCBCHHBIC H3MEPCHUS (U3UUCCKUX BEIWYMH (IUIOTHOCTH
BEIIECTBA JKMJKOCTH M TBEPIOTO Tejla, CHJIA TPEHHUS CKOJIBKCHHS,
JaBJICHUE  BO3JyXa, BBITAJIKWBAMONIAs  CHJA, JIEHCTBYIOMmAs  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOA(D(HUIMEHT TMOJIE3HOTO JeHCTBHS
IOPOCTBHIX MEXaHHU3MOB), CJCAys MPEIONKCHHON HWHCTPYKIUH: TPH
BBITIOJTHEHUN W3MEPEHUH COOHMpAaTh ASKCIICPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIISATh 3HAUCHUE HCKOMOW BEJTUYMHBI;

COOJTFO/IaTh MpaBUIJIa TEXHUKU OE€30MAaCHOCTH MpU paboTe ¢ 1abopaTopHBIM
000py10BaHUEM;

yKa3bIBaTh IMPUHIUILI JICUCTBUS NPHOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBHI, TEPMOMETp, JMHAMOMETP, COOOIIAIONIUECS COCYIbI, OapoMmeTp,
phIyar, MOJABMYKHBIA M HETTOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTD,
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omnucaHus (B TOM 4YHCIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJOIMPOBOJA, THIPABIMYECKUU IIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), MCIIOb3YS 3HAHHSI
0 cBoMcTBaxX (M3MYECKUX SIBJCHUU M HEOOXOIUMBbIE (PU3HUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH,

OPUBOIUTH  TpuUMEpbl  (HAXOMUTh  HUHPOPMALMIO O  MpPUMEpax)
NPaKTHYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUU B IOBCEIHEBHOMN
KU3HM U1 obecriedeHus: 0€30MacHOCTH MPH OOpaIlleHUHU ¢ MpUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 370POBbI M COOIIOJACHUS
HOPM IKOJIOTHYECKOTO MOBEACHUS B OKPYIKAIOIIEH Cpejie;

OCYIIECTBJISITh OTOOP HCTOYHMKOB wuHpopManuu B VIHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM © TYyTEM CPAaBHEHHSI PA3IMYHBIX HCTOYHUKOB BBIJIEISTH
UH(POPMAIINIO, KOTOpas SBISICTCS MPOTHBOPEYMBON WU MOXKET OBIThH
HEJI0CTOBEPHOM;

MCIIOJIb30BaTh NP BBIMOJTHEHUH YUEOHBIX 3aJaHUI HAYYHO--TIOMYJISIPHYIO
IUTEpaTypy  (PU3NYECKOTO  COJAEp)KaHWs, CIPABOYHBIE MaTEepHUAIbI,
pecypcol cetr IHTEpHET, BiameTh MpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HH(POPMAITUH U3 OJHOW 3HAKOBOUN CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKUE MHCHbMEHHBIE W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINKN (HU3UIECKOTO COACPKAHUSA, B TOM



qycie MyOJIMYHO JeslaTh KpaTKHe COOOLIEHUS O Pe3yJbTaTax IMPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHUN, MNpPU H3TOM TPAMOTHO MCHOJb30BAThH
M3YUYEHHBIM TOHSATUHHBIMN ammapaT Kypca (U3HMKH, COINPOBOXKIAThH
BBICTYILJICHUE IIPE3EHTALUEH;

OpU BBINOJIHEHUH YYEOHBIX HPOEKTOB MU HCCIEAOBaHUN pacrpenessTh
00s3aHHOCTH B TpyHNe€ B COOTBETCTBHUM C IOCTABJICHHBIMHU 33Ja4aMH,
CIEIUTHh 3a BBINOJHEHUEM IUIaHA JCHCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHbIM  BKJIQJ, B  JI€ATENBbHOCTh  TPYyMIbl,  BBICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJEHUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K xoHiy o0yuenust B 8 kj1acce npeMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTDH Y O0YUAIOIINXCSI YMEHUM!

WCIIOJIb30BaTh MOHATHS: Macca M pa3Mephbl MOJIEKYJI, TEMJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUSI BEIIECTBA, KPUCTAIINUYECKUE U
aMmopdHble TeNa, HACBHIIEHHBIH ¥ HEHACBHIINICHHBIM TIap, BIAXHOCTh
BO3/JyXa, TEMIlepaTrypa, BHYTPEHHSIA DHEPrusi, TEIUIOBOW JBUTaTEb,
AJIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsiJl, IEKTPUUYECKOE TO0JIe, TPOBOJHUKHU
U TUDJICKTPUKH, TTOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MAarHUTHOE TOJIE;
pa3inuaTth sSBIIEHHs (TEIUIOBOE pacIIMpPEHHE W CKaTHe, TeIlIonepeaaya,
TEIUIOBOE PABHOBECHE, CMauMBAaHUE, KaNWJUISPHbIC SBJICHUS, UCIIAPECHUE,
KOHJICHCAIUsA, IUIaBJIEHHE, KpUCTauiu3anus (OTBepAcBaHKE), KHIICHHE,
TeIuionepeaada (TeruIOnpPOBOAHOCTD, KOHBEKIIHS, U3JIyUYCHHE),
AJIEKTpU3aIUs TEJ, B3aUMOJACHCTBUE 3apsioB, ACHCTBUSA DJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJCUCTBUE MArHUTOB, JACHCTBUE
MarHATHOTO IOJIS Ha MPOBOJHHK C TOKOM, DJIEKTPOMArHUTHAS WHIYKIIHS)
M0 ONHCAaHUID MX XapaKTePHbBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE,

pacIio3HaBaTh IPOSBIICHHE M3YYCHHBIX (PU3MUECKUX  SIBJICHUW B
OKpY’)KalollleM MHpe, B TOM 4YHuCie (U3UYECKUE SBJICHHUS B TIPHPOJIE:
ITIOBEPXHOCTHOE HATSDKEHUE W KalWUIAPHBIE SBJICHHUS B TMPUPOJE,
KpUCTa/UIbl B mpupoje, wuziaydeHue CoJiHIA, 3amMep3aHue BOJIOEMOB,
MOpcKue Opr3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPHICCKUE
SBJICHUS B aTrMocdepe, dJICKTPHYECTBO YKMBBIX OPraHU3MOB, MAarHUTHOE
noyie 3emid, Jpeid MOI0COB, POJIb MAarHUTHOTO MOJS I JKU3HU Ha
3emJie, OISIPHOE CUSHHUE, TTPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYyI0, BBIACIATH CYIIECTBEHHbIC CBOMCTBa (MpU3HAKK) (DU3UUECKUX
SIBJICHUM,

OTNMCHIBAaTh U3YUYEHHBIC CBOMCTBA TN M (DU3MUECKHUE SBJICHHUS, MUCIIOIB3YS
(busnueckure BeIMYHUHBI (TeMIepaTypa, BHYTPEHHSS dHEPIrusi, KOJIHMUYECTBO
TEIUIOThI, yJEJbHAs TEIUIOEMKOCTh BEINECTBA, VJAECIbHAasA TEIIOTa



IJIaBJI€HUS, yJeJabHas TeIUIoTa NapooOpa3oBaHMs, yleldbHas TEIoTa
CropaHusi TOIJIMBA, KO3((UIMEHT TMOJE3HOro JEHCTBUSA TEIJIOBOU
MAalllMHbI, OTHOCUTEJIbHAs BIAXHOCTH BO31yXad, JJIEKTPUYECKHU 3apsn,
CUJa TOKa, JJIEKTPHUYECKOE HANpsDKEHWE, CONPOTHUBIIEHUE MPOBOJHHUKA,
yIE€IbHOE  CONpPOTUBJIEHUE  BellecTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKA), TIPU ONUCAHMHM MPAaBUIBHO  TPAKTOBATh
(bU3UYECKU CMBICT HMCHOJb3yeMbIX BEIWYUH, O0O03HAUCHHS U EIUHUIIBI
bu3MYeCKUX BEIUYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
(bU3UYECKYI0 BEJIMYMHY C JAPYTUMU BEIMYMHAMH, CTPOUTH TpaduKku
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTepu3oBaTh CBOWCTBA Teld, (U3MYECKUE SIBICHUS M IPOLIECCHI,
UCITIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO--KUHETHUECKON TEOpUU
CTPOCHUS BEIECTBA, MPHUHIMUI CYNEPIO3MIIUU TOJeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHHsI 3apsiia, 3akoH OMa JijIsl yyacTKa IeMH, 3aKOH
Jlxoyns—JleHua, 3akOH COXpaHEHHsS DHEPrUM, TMpU HTOM J1aBaTh
CJIOBECHYIO (OPMYJTUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAYKCHUE,

OOBSACHATH (U3MUECKHE TPOLECChl U CBOMCTBAa TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalHi MPAKTUKO-OPUEHTUPOBAHHOTO XApAKTEPA: BBIABISATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BsicCHEHUE U3 1-2 normdeckux
IaroB ¢ OMopod Ha 1-2 HW3yYEeHHBIX CBOMCTBA (PU3UUYECKHUX SBICHHI,
(bu3MUeCKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiath pacuéTHble 3amadyd B 2—-3 JCHCTBHUA, MCIOJIB3YS 3aKOHBI U
dbopMyIibl, cBsi3bIBaOIIME (DU3UYECKHME BEIMYMHBI. HAa OCHOBE aHaIu3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISIBISATH HEIOCTATOK
JTaHHBIX JUIsl peIIeHUs 3ajJadyd, BBIOUpATh 3aKOHBI W (OPMYIIHI,
HEOOXoAuMble JUisi €€ pelleHus, MPOBOAUTH PACUYEThl U CPaBHUBATh
MOJTy4eHHOE 3HaueHUue (PU3NIECKOI BETMUUHBI C U3BECTHBIMU JAHHBIMH;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh TPH TOMOIIU
¢u3nUeCKNX METOAOB, HCIONb3YS OMHCAHUE HCCIECNOBAHUS, BBIICIATH
IIPOBEPAEMOE  MPEANOJIOKEHUE, OLECHUBATh IPABWIBHOCTH MOPSAKA
IIPOBEJICHUS UCCIIEOBaHNS, N€JaTh BEIBOBI,

NPOBOJAUTH OMNBITBI 1O HAOMIOAEHWUI0 (PU3WYECKUX SBICHUN  WIH
(GU3NIECKUX CBOWCTB TeJl (KaMJUIAPHBIC SIBJIICHUS, 3aBHCUMOCTbH JIaBJICHUS
BO3[lyXa OT €ro o0bEMa, TEMIEPATYPbI, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHUsl TPH HM3IYYCHHH OT I[BETa W3JIydaromiel (IOrIoniaromniei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJABI OT TEMIIEPATYPhI KUJAKOCTH U
mIon@aaM €€ MOBEPXHOCTH, JJIEKTpU3ALUs TE1 W B3aUMOJCHCTBUE
BJEKTPUYECKUX 3apsSa0B, B3aMMOJICMCTBHE IMOCTOSHHBIX MArHHUTOB,



BU3yaJIM3allisi MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO TOJIS Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOWMCTBAa O3JICKTPOJBUTATE]S IOCTOSHHOTO TOKa): (OPMYIUPOBATH
IPOBEPSIEMBIE MPE/IOI0KEHHS, COOMPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py1I0BaHUsl, ONTUCHIBATH XOJI OTbITA U (POPMYITUPOBATH BHIBOIHI,
BBITIOJIHATh ~ MPSAMBICE  U3MEPEHHUS  TeMIlepaTypbl, OTHOCUTEILHOMN
BJIQXXHOCTH BO3JyXa, CHJIbl TOKA, HAMpPSOHKEHUS C UCIOJIb30BAHHEM
aQHAJIOTOBBIX MPUOOPOB U NATUYUKOB (DU3MYECKUX BEIUYMH, CPaBHUBATH
pe3yabTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COFOTHON MOTPEITHOCTH;
MIPOBOJIUTH UCCIEOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKOU BETUYUHBI OT
APYroil ¢  HCMOJB30BAaHHEM MPSAMBIX  HM3MepeHui  (3aBUCUMOCTD
CONPOTHUBJICHUSI TPOBOJAHMKA OT €ro JUIMHBI, TUIOHIAU IONEPEYHOTO
CEUYEHUS M Y/CIIBHOTO COMPOTHBJICHUS BEIIECTBA MPOBOJHUKA, CHUJIBI TOKA,
UIYIIETO 4Yepe3 TMPOBOJHHMK, OT HANpsOKEHWs] Ha  IPOBOJIHUKE,
UCCIICIOBAaHUE  TMOCJENOBATEIbHOTO M TApayIEIbHOrO0  COCJAMHEHMI
NPOBOJHUKOB): IUIAHUPOBATh HCCIEAOBaHHE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUs, CIeAys MPeIIoKeHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl TOJYYEHHONM 3aBUCHUMOCTH B BUAE TaOnHI] U Tpaduxos,
JieJaTh BBIBOJBI O PE3YyJIbTaTaM UCCIEA0BaHUSA;

IPOBOJNTh KOCBCHHBIC HW3MEPEHHUS (PU3UYECKUX BeauuuH (yIenbHas
TEMI0EMKOCTh  BEILECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JICKTPUYECKOTO TOKA). IJIAHUPOBATh W3MEPEHHUs, COOUPATh
AKCHEPUMEHTAIBbHYIO YCTAHOBKY, CIEIys MPEMJIOKEHHON MHCTPYKUUH, U
BBIYMCIISITh 3HAUEHUE BEJINYUHBI,

co0JIr01aTh TIpaBHUJIa TEXHUKW 0€30MacHOCTH MPpU paboTe ¢ 1abopaTOpHBIM
000opy10BaHUEM;

XapaKTepu30BaTh TNPUHIMIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTPOHCTB C OIMOpPOM Ha WX omucaHus (B TOM 4YHUCIIE:
CHUCTEMa OTOIUIEHUSI JAOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIIEpMETP,
BOJIbTMETpP, CUETUMK DJIEKTPUUYECKOH DSHEPTrUH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPBI, HArPEBaTEIbHBIE AIEKTPOIIPHOOPHI (IPUMEPHI), SICKTPHUSCKUC
NPEOXPAHUTENH, FJICKTPOMATrHUT, JICKTPOJIBHTATEIb MOCTOSHHOTO TOKA),
UCTIONIb3YS 3HAHHUS O CBOMCTBaxX (PM3MYECKUX SBJICHUA M HEOOXOAMMBIC
(bu3uYecCKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M HW3MEPUTEIIbHbIC
npuOOpbl O CXeMaM M CXEMAaTUYHBIM PUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, THUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUs, 3JICKTPOCKOI, PEOCTaT), COCTABJISTh CXEMBbI 3JICKTPHUCCKHUX



Heneil ¢ mocne0BaTeNbHBIM U MapaylIebHBIM COCTUHEHHEM JJIEMEHTOB,
pasziuyasi ycJIOBHbIE 0003HAUYCHUS FIIEMEHTOB JIEKTPHUUECKUX IICTICH;
NPUBOIUTH  HpUMEpbl  (HAXOAWTh  HHMOpPMALKIO O  MPUMEpax)
IPAKTUYECKOTO HCITOJIB30BaHUS (PU3NYECKUX 3HAHUH B ITOBCEIHEBHOU
KU3HU I oOecriedueHrs: 0€30MMacHOCTH TpU oOpaIieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHCHUS 370POBbSI H COOIIOIACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpeie;

OCYIICCTBIISITh TOUCK HWH(pOpManuu (U3UYECKOTO COJICpPKaHUS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMXCA 3HAHUH HM TYTEM CpPaBHCHHS
JIOTIOTHUTENIBHBIX ~ MCTOYHUKOB  BBIACHATh  HMH(OpMAIUIO,  KOTOpas
SIBJISICTCSI TIPOTUBOPEUNBON MITH MOYKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh NP BBIMOTHCHUHM YUCOHBIX 3aaHU HAYYHO--TIOMYJISIPHYIO
JTUTEPATypy (PU3NYECKOTO  COJCPIKAHMS, CIPABOYHBIC MaTepHabl,
pecypcol cetr IHTEpHET, BiIajieTh MpUEMaMU KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHGOOPMAIUY U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBECHHBIC NMHCHbMCHHBIC W KpPATKHE YCTHBIC COOOIICHHS,
0606mass wHpOpMaNMIO W3 HECKOJBKUX HMCTOYHUKOB (DU3UUECKOTO
CONlep)KaHusi, B TOM 4YHCIE IyOJUYHO TIPEICTABIATH PE3yIbTaThl
NPOCKTHOW WJIM HCCIIEIOBATEIILCKON NEATEeIHHOCTH, MPU 3TOM T'PaMOTHO
UCTIOJIh30BaTh HM3YyYCHHBIM MOHATHUHHBIA ammapar Kypca (Qu3uKH,
COIIPOBOXKIaTh BHICTYIUICHUE MTPE3CHTAINCH;

NP BBITIOJHCHUH YYEOHBIX TPOEKTOB W UCCIEIOBaHMNA (PU3HMUECKHX
IPOIIECCOB paCIpeNesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
NIOCTaBJICHHBIMU 3aJ]a9aMH, CJICTUTH 3a BBIIOJIHEHUEM IUIaHA JACHCTBHHA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIal B
JESITeILHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

K xoniy oOyuenus B 9 kjiacce mpeaIMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUI:

UCTIOJIh30BaTh TOHATHS. CHUCTEMa OTCYETa, MarepHaiabHas TOYKa,
TPAaeKTOPHsI, OTHOCHTEIHLHOCTh MEXaHUYECCKOTO IBWKCHHUS, aedopmarims
(ynpyras, Turactudeckas), TpEHHE, IEHTPOCTPEMHTEIHHOE YCKOpPEHHE,
HEBECOMOCTh W IEPETPY3KH, IICHTP THKECTH, aOCOIIOTHO TBEPIOE TEJoO,
ICHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHHUYCCKHE KOJICOAHUS U
BOJIHBI, 3BYK, HH(pPa3ByK W yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJIa JICKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JATBbHO30PKOCTb,
CHCKTpPbI MCITYCKaHUs U TIOTJIOIICHUs, aib(a-, OeTa- U raMMa-u3IydcHHs,
U30TOIIBI, SJICPHAS SHEPTETHKA,



pa3iuuath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEHHOE
JBUKEHUE, DPABHOYCKOPEHHOE TPSIMOJWHEHHOE IBMIKEHUE, CBOOOIHOC
MajicHUue TeJ, PABHOMEPHOE JIBIDKCHHE 10 OKPY)KHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTUBHOE JBIJKCHHE, KOjeOaTelbHOE IBMKCHHE (3aTyXarolue H
BBIHYKJICHHBIC KOJICOAHHs), PE30HAHC, BOJHOBOEC JBM)KCHHE, OTPaKCHHE
3ByKa, MPSAMOJIMHEHHOE paclpoCTpaHEHUE, OTPAKECHHE W IPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHHUE OEIOTo CBETa B
CIEKTp H CJIOKEHHWE CHEKTPaJIbHBIX I[BETOB, JUCIIEPCUS CBETA,
€CTECTBEHHAsI PAJMOAKTUBHOCTh, BO3HUKHOBEHHE JUHEHYATOrO CIICKTpa
U3JIyUYCHHMS) 110 OMMCAHUIO0 X XapaKTePHBIX CBOWCTB M Ha OCHOBE OITBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHUC;

pacmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (U3MYECKUX  SBJICHUU B
OKpykaromeM Mupe (B TOM uuciie (U3NYECKUE SIBICHHS B IPHPOJIE:
NPWIMBBI U OTJIUBBI, ABWKCHUE TIaHeT COTHEYHOW CHCTEMBI, PEaKTHBHOE
JBUKECHUE JKUBBIX OPraHW3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHaMH, D5XO, IIBETa TeJ,
ONTHYECKHUE SBJCHUS B IMPHUPOJE, OMOJOTHYCCKOE JCHCTBUEC BUIUMOTO,
yIAbTPaUONIETOBOIO U PEHTICHOBCKOTO U3IYyYEHUM, €CTECTBEHHBIM
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JYy4Yd, PAJAUOAKTUBHOE H3ITYyUYEHUE
NPUPOAHBIX MHHEpAJOB, JEHCTBHE pAJMOAKTUBHBIX W3IYYECHUH Ha
OpraHu3M 4YelIOBEeKa), MPH ITOM MEPEBOAUTH MPAKTHYCCKYIO 3a1ady B
y4eOHYI0, BBIICIATh CYIICCTBEHHBIC CBOWMCTBA (NMPU3HAKU) (PUIUICCKUX
SIBJICHUM

OIMKCHIBATh MU3yUEHHBIE CBOMCTBA Tel M (U3MUECKHE SIBJICHUS, UCTIONb3YS
¢Gusuueckue BeMMYMHBI (CpeAHSsS ¥ MrHOBEHHAs CKOPOCTh Teja MpH
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, TepeMellleHue, MyTh, YIIIOBas
CKOPOCTh, CHJIAa TPEHHUA, CHUJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPECHHE
CBOOOJTHOTO TAJeHUs, BEC TeJa, HUMIIYJIbC Tela, WMIYJIbC CHIIBI,
MeXaHu4deckass paboTa W MOIIHOCTh, TOTCHIMANbHAS JHEPrus Teja,
MOJTHATOTO HaJ[ MOBEPXHOCTHIO 3E€MJIM, MOTCHIIMAIbHAS YHEPTUS CKATOU
MPY>KWHBI, KUHETHYECKas DHEPTHs, TOJIHAS MeEXaHWdecKas DSHEprus,
MEepPHOJl U 9acTOTa KoyieOaHWM, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MMOKAa3aTejlbh MPEIOMIICHUS CPEbI), P ONMHCAHHH
MPaBWIBHO TPAKTOBAaTh (U3MUECKUN CMBICT MCIOIB3YEMbIX BEIWYHH,
0003HaueHUs W CAWHUIBI (U3UYECKUX BEIWYWH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DH3UUYECKYIO0 BEIMYHMHY C IPYTUMH BEITUYHHAMM,
CTpOUTH TpaWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUIMH;
XapaKTepu30BaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS W IPOIIECCHI,
WCIIOJIB3YsI 3aKOH COXpaHEHUS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHS,



OPUHLUI CYMEPHO3UINH CHJI, TPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apSA0BOTO M MAaCCOBOIO UHCEIN
Npy SACPHBIX pPEaKIHsIX, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHa W 3aMUCBIBATh €r0 MaTeMAaTHUECKOE BBIPAKEHUE,

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOICTBA Tel, B TOM YHUCIEC U B
KOHTEKCTE CHUTYyaIllii MPaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa. BBIABIATH
NPUYNHHO--CIICACTBCHHBIE  CBSI3W, CTPOUTH OOBsCHEHWEe U3 2-3
JIOTHYECKUX IIaroB ¢ OMOpoW Ha 2—3 M3y4YeHHBIX CBOMCTBa (pU3MUECKHUX
SIBIICHUH, (PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEHH;

pemiath pacyéTHbie 3aaaud  (OmUparonIMecs Ha CUCTeMy u3  2-3
YpPaBHECHHUI), UCIIOJIB3YsI 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE (DU3UUCCKHEC
BEJIMYMHBI. HAa OCHOBE aHallM3a YCIOBHUS 3aJaud 3alHChIBaTh KPAaTKOE
yCIIOBHE, BBISBIISTH HEJOCTAIONINE WM M30BITOUHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE ISl PEIICHHS], TPOBOJAUTH PACUEThI U
OLICHWBATh PEATUCTUYHOCTh TIOJYYEHHOTO 3HAYCHUS (PUINICCKOU
BCJIUYHHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh TPH TOMOIIU
¢u3MUeCKNX METOJOB, HCIOJb3Ys ONHCAHUE HCCIEOBAHUSA, BBIJCISThH
poBepsieMOe TPENINOJIOKEHUE, OILIEHUBATh MPABWIBHOCTh TOPSAIKA
NPOBENIEHUsI  MCCIEOBaHUsA, JIeNaTh  BBIBOJBI, HHTEPIPETUPOBATDH
pe3yNbTaThl HAOIIOACHHUM U ONBITOB;

IPOBOJAUTH OMBITBI 1O HAOMIOAEHUIO (PU3UYECKUX SBICHUN  WIH
(Gu3uUecKuX CBOMCTB Ted (M3ydeHHEe BTOPOro 3akoHa HprOTOHaA, 3aKoHa
COXpaHEHHs] DHEPTuH, 3aBUCHUMOCTH IMepuoia KoJeOaHWW MPY>KUHHOTO
MasiTHUKa OT MAaccChl TPy3a M KECTKOCTU NPYNKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/IBI MaJIBIX KOJICOaHUH, MPSMOJIMHEHOE pacIpOCTPAHEHUE CBETA,
pa3jioxeHue Oelloro CBeTa B CIIEKTP, U3YUYCHHE CBOMCTB H300pa)K€HUS B
IUIOCKOM 3€pKajie U CBOWCTB H300pakeHMsI IpeaMeTa B coOuparomien
nWH3E, HAOIOJCHWE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3JTYUYCHWS):
CaMOCTOATENFHO  COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
o0OpyZOBaHUS, OMHWCHIBATH  XOJI OMBITAa W  €ro  Pe3yJbTaThl,
(dbopMyTHpPOBATH BEIBOJIBI;

HIPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHM, ONpeaemss
cpeaHee 3Ha4YeHHWE U3MepseMoil BennuuHBl ((POKYyCHOE paccTosHuE
coOuparomieii  JUH3bI), OOOCHOBBIBATH BBIOOpP CIOCO0a HW3MEPCHHS
(u3MepuTenLHOTO MPUOOpa);

NPOBOANUTH HCCIENIOBAHUWE 3aBUCHUMOCTEH (U3MUECKUX BEIMYMH C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUH (3aBUCUMOCTH IMYyTH OT BPEMCHH



MIpY PaBHOYCKOPEHHOM JIBIDKCHWH O€3 HadaJbHOW CKOPOCTH, TEepHUoaa
KOJICOaHWI MaTeMaTHYEeCKOTO0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpaXXeHUs CBETa OT yrjla MaJeHus W yrjia MpeJoMJICHUS OT yria
HajJeHUs). IUIAHUPOBATh HCCIICOBAHKE, CaMOCTOSTEIBLHO COOMPATh
YCTAaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  IMOJTYYCHHOW 3aBUCUMOCTH
bu3MYecKUX BEIUYUH B BHUAE TaOMUIl U rpaduKoOB, JeJIaTh BBIBOJBI IO
pe3yabTaTtaM UCCIe0BaHus;

IPOBOJUTh KOCBEHHBIC HW3MEpPEHHUS (U3NYCCKUX BEIUYHMH (CpeaHss
CKOPOCTh M YCKOPEHHE Tella TIpU PaBHOYCKOPCHHOM JBHXCHUH,
YCKOPEHHE CBOOOJHOTO IMaJeHus, XKECTKOCTh NPYKUHBI, KOA(DQHUIHECHT
TPCHHS CKOJBKCHHUS, MEXaHWYecKas padoTa M MOIIHOCTh, YacToTa M
neproJ; KoieOaHWi MaTeMaTHYeCKOro | IPYKUHHOTO MAasTHHUKOB,
ONTHYECKas CHJa COOHMparomiell  JIMH3BI, PaJUOaKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPCHUS, COOMPATh SKCIECPHUMCHTAIBHYIO YCTaHOBKY H
BBITIOJTHATh M3MEPEHUS, CIICIyS MPEIIOKCHHOW WHCTPYKIIMH, BBIYHCIIATH
3HAUCHWE BEJIMYUHBI U aHATM3UPOBATh MOJYYCHHBIC PE3YyIbTAThl C YUETOM
3aJIaHHOM TOTPEITHOCTH U3MEPEHUN;

coOJII01aTh MpaBUjIa TEXHUKU O€30IaCHOCTH MU padoTe ¢ J1abopaTopHbIM
000opy10BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKA HW3YYEHHBIX (PU3NYECKUX MOJIETEH:
MaTepuajibHas TOYKa, a0COJIIOTHO TBEPAOE TEJNO0, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJeJb aToMa, HYKJIOHHAs
MOJIeNTb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUA HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB € ONOpPOM Ha HX OMUCaHus (B TOM YHUCIE:
CIUIOMETp, NATYMKU TIOJOKEHUS, PACCTOSHHS U YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepuckom, (Qoroanmapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOI, JO3MMETp, Kamepa BuWiabcoHAa), WCHOIB3ys 3HAHUA O
CBOMCTBAaX (PU3WYECKUX SABIEHUH UM  HEOOXOauMble  (PU3NUYECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbl U CXEMATHUYHBIE PUCYHKU W3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIBHBIX TPHOOPOB M TEXHOJOTUYECKHUX IPOIECCOB
pU penieHUN y4eOHO--TIPAaKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MIOCTPOCHHUS N300paKEHUI B IJIOCKOM 3epKajie U coOuparomeit JuH3e;
NPUBOANTh  TpUMEpbl  (HAXOAWTH HWH(GOpPMALMIO O  MPUMEPax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUN B TIOBCETHEBHOM
KU3HU JJ1s1 obecriedeHus: 0€30MacHOCTH MPU 0OpallleHUuu ¢ nMpudopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 370POBbS U COOIOACHUS
HOPM JKOJIOTUYECKOTO MTOBEJCHUS B OKPY KAIOIICH Cpejie;



OCYUIECTBJISAITh MOMCK HMHpOpMauuu (U3UYECKOTO COJIEpKaHUS B
HNuTepHere, caMoCTOATENBHO (POPMYIUPYsI MOUCKOBBIN 3alpoC, HAXOAUTh
MyTH ONpPEAENIEHUs TOCTOBEPHOCTH MOJYYEHHOU MHPOpPMALUU Ha OCHOBE
MMEIOIINXCS 3HAHUM U JOTIOJIHUTEJIbHBIX NCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBINOJIHEHUH YYEOHBIX 3aJaHUIM HAy4YHO--TIOMYJISIPHYIO
AUTEPATypy (PU3NYECKOr0 COJAEp)KaHMs, CIPaBOYHBIE MaTepHUabl,
pecypesl cet MHTEpHET, BiaaeTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHus UHGOPMAIIMK U3 OJTHON 3HAKOBOUM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
UH(pOPMALIMK U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTrO COJEpKaHMS,
nyOIMYHO MPEACTaBIATh Pe3yIbTaThl MPOEKTHON MM UCCIEA0BATEIbCKOM
NEATENIbHOCTH, MPU O3TOM TIPaMOTHO  MCHOJIb30BaTh  W3YYEHHBIN
NOHSATUMHBIA amnmapaT u3y4aeMoro paszjena (U3NKM U COMPOBOXKIATH
BBICTYIUJICHUE TMpE3eHTAalMe ¢ Yy4€TOM OCOOEHHOCTEW aynuToOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB 1 TeM (mu¢poBbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Paznes 1. @u3uka u e€ poJib B IO3HAHMHU OKPY/KAIOLIEro MUpa

1.1 ®dusuKa - HayKa 0 IPUPOIE 2 Bubnnoreka [IOK
| i P https://m.edso0.ru/7f416194
bubnnorexa [JOK
1.2 (6)) 2 1
PHTIEERHE P https://m.edso0.ru/7f416194
. bubnuorexa [JOK
1. E 2 1
3 CTeCTBeHHOHaYLIHBII/I METOJ ITO3HAHUA https://mledsoo.ru/7f416194
Hroro mo pazgeny 6

Pa3nen 2. [lepBoHayaibHbIe CBeeHNsI O CTPOEHUM BelllecTBa

2.1 CtpoeHue BelecTBa 1 bubmorexa LOK
' P - https://m.edsoo.ru/7f416194
99 JIBrykeHre B B3aMOACHCTBHE YaCTHI] 5 1 bubmuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2
peraTHbIC COCTOSHUS BEIIECTBA httos://m.edsoo.ru/7fA16194
Utoro mno pazueny 5
Paznen 3. /IBu:keHHe U B3auMo/IeiicTBHE TeJl
3.1 MexaHn4uecKoe ABIKCHUC 3 bubmorexa HOK

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

3.2 WNuepuus, Macca, MIOTHOCTD 4 1 bu6mmoreka [IOK



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.edso0.ru/7f416194

bubmuoreka [JOK

3.3 Cuna. Bupget et 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KUAKOCTEl U ra3oB
41 Hasnenue. [lepenaya nqaBieHus: TBEPAbIMU 3 bubnuoteka [JOK
' TeJlaMH, JKUAKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBierue KuaKocTH ° https://m.eds00.ru/7f416194
bu6mmorexa [IOK
4.3 ATmochepHoe naserme 6 https://m.edso0.ru/7f416194
44 JlericTBUE )KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HUX TEJO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MomHOCTB. JHeprust
bu6mmoreka [IOK
51 Pabota u mommocte 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocreie MeXaHH3MEI S 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
53 Mexannteckas sHeprius 4 1 https://m.edsoo0.ru/7f416194
Utoro no pazueny 12
PesepBHOe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KJIACC

KoaunuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3ejioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuyeckue (ncpp )
NMPOrpamMmblI Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuotexa [JOK
1.1 7
CTpocHue i ceoficTsa BelccTsa https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
1.2 T 21 1
CIVIOBHIE MPOLECCHl > https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Pa3nen 2. DiekTpuuecKkne 1 MAarHUTHBIE SIBJICHUS
51 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHBIE TeJla 5 1 bubnnorexa [JOK
' U UX B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOsSTHHBIN NIEKTPUUYECKUAN TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHHTHDIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6) 4
TICKTPOMATHIHTHAT HEAYKINA https://m.edsoo.ru/7f4181ce
Utoro mno pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5



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

9 KJIACC

KoaunuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3ejioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTuyeckue (ncpp )
NMPOrpamMmblI Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJ1eHHSA
11 MexaHndeckoe JBMKEHUE U CTIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIUCAHHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B i 20 1 3
SAMMOJCHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [JOK
1.3 3aKOHBI COXpaHE 10 3
KOHEL COXpAHeHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznea 2. Mexann4yeckue KoJ1e0aHus U BOJTHBI
bu6mmoreka [JOK
2.1 Mexanudeckue Kojeda 7 3
NAHICCKHE KOTChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHITCCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Paznen 3. DiieKTpPOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJE U 6 5 bubnuoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUS
4.1 3aKOHBI pacpOCTPAHEHHUSI CBETA 6 2 bubnuorexa [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

bubmuoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P
3 a3Jo)KeHue OeNoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBanTOBbBIE sIBJIEHUS
bu6mmoreka [IOK
5.1 4 4 1
CITyCKaHHE U TOTJIONMICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmorekxa [JOK
5.2 C 1
TPOCHHE GTOMHOTO Apa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
: A
5.3 JIEPHBIC PEAKIINHI 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBTOpuTeIbHO-00001IAK0 NI MOTYJTH
6.1 [ToBTOpeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuorexa [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KJIIACC

Ne o/

Tema ypoka

KoaunuyecTBo 4acoB

Bcero
padoTbl

KonTtpoJbHbie

IIpakTHyeckue
padoThI

Jara
H3ydeHus

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

BBoanslii nHCTpyKTax o Th.
CraprtoBast nuarnoctuka. ®usmka —
HayKa 0 IpupoJe. SIBIeHus MpUpoIbl

dusznueckue ABIEHUS

Ouznyeckue BeIUYUHBI U UX
U3MepeHue

VYpok-uccnenosanue "N3mepenne
TEMIIePaTyPhI IIPH MTOMOIIN
KHUJIKOCTHOTO TEPMOMETPA U AATYHKA
TEeMITepaTyphl

MeTo/1bI HAyYHOTO MO3HAHHUSL.
Onucanue GpU3NIECKUX SABJICHUM C
HOMOIIBIO MOJEIIEN

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

Ypok-uccnenosanue "IIpoBepka
THIIOTE3bl: JAJLHOCTD ITOJIETA IAPHKA,
MYIICHHOTO TOPU30HTAIBHO, TEM
0oJb111e, YeM OOJIbIIE BHICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,
JTIOKa3bIBAIOLIME JUCKPETHOE CTPOCHUE
BEIlEeCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IG qacCTull BCIICCTBA

bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a013e

Ypok-uccnenopanue «OMbITHI 110

9 HAOJIIOICHUIO TETIJIOBOTO PACHIMPEHHUS
ra3oB»
10 ArperatHble COCTOSIHHSI BEIIIECTBA
Oco0EeHHOCTH arperaTHbIX COCTOSTHUM
11 BoibI. O0O00IIIEHHE 110 pa3eTy bubnuotexa [JOK
«IIepBoHaYaIbHBIE CBEJICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEIIECTBA»
MexaHnnueckoe IBMKCHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmorexa HOK
p P P https://m.edsoo.ru/ff0a05c6
JIBIDKEHHE
13 Cxopocts. EquHHIIBI CKOPOCTH bubnuorexa [JOK
https://m.edsoo.ru/ff0a079c
14 PacyeT nytu u BpeMeHU IBUKEHUSA bubnuoreka [JOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusi. Macca — Mepa HHEPTHOCTH bubnnorexa [JOK
Tel https://m.edsoo.ru/ff0a0c10
IInoTHocTh BemecTBa. PacueT Maccel u bubnuorexa [JOK
16
o0bemMa Tela 1o ero TIOTHOCTH https://m.edsoo.ru/ff0a0fee
Thb.Jlaboparopnas padoTa
17 «OmnpeeneHue MI0THOCTH TBEPAOTO
Tena»
18 Pemenue 3agau no reme "IlnoTHOCTD bubmuoreka [JOK
Bemecrna” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTHKa
19 B3auMoeiicteus Tea. Cuia

ynpyroctu. 3akoH ['yka



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Tb.JIaboparopHast paboTa «M3yuenue
3aBUCHMOCTH PACTSKCHUS

20
(nedopmariuu) mpy>KUHBI OT
NIPUIIOKEHHON CHJIIBI»

21 SBnenue tarorenusa. Cuia TSKECTH
CBsi3b MEXKTy CHIIOH TSIKECTH H

22 Maccoi Tena. Bec tena. Pemrenue bubmiorexa HOK

e ' . https://m.edsoo.ru/ff0a1778
3amad o teMme "'Cuia TsHKeCTH

93 Cura TSHKeCTH Ha JPYrux IIaHeTax. bubnuotexa [JOK
DU3NYECKUE XapaKTEPUCTHKHU TUIAHET https://m.edsoo.ru/ff0a1502
N3mepenue cui. JlunamomeTtp bubnnorexa [JOK

24

https://m.edsoo.ru/ff0al8cc
o5 Bec Tena. HeBecomocTh bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778
CrnoxeHue AByX CHJI, HaPaBJICHHBIX
26 10 OHOM TIPSAMOK bubmorexa [JOK
8 . p ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAS CHIT

97 Pemrenue 3agaq mo reme
"PaBHopeicTBYrOIIAs CHIT"

28 Cwuna Tpenus u e€ Bubl. TpeHue B bubnuorexa [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Tb.JIabopaTtopHas pabora «3yueHue
3aBUCUMOCTH CHJIbI TPEHUS

29 CKOJIBLKEHHUS OT CHJIbI JABJIEHUS U bubmorexa HOK

g https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAFOIINXCS
MTOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeeneHne

PaBHOJEHCTBYIOIIEH CUIIbI



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
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pewenne 3anau o remam: «Bec
tena», «['padudeckoe n3odpaxeHue

bubmuoreka [JOK

31 cu», «Cunbl», «PaBHOAEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHTI»

KontponbHas paboTa o remam:
«Mexannueckoe ABIKeHUE», «Macca,

32 IUIOTHOCTBHY», «Bec Tena»,
«I"paduyeckoe n3o00paxeHUue CUID»,
«Cup»

33 Jasnenue. CiocoObl yMEHbILIEHUS U bubnuoreka [IOK
YBEJIMUCHHUS JTABIICHUS https://m.edsoo.ru/ff0a20a6

[ToBTOpHBINA HHCTpYKTaX MO Th.

34 JlaBnenue raza. 3aBUCHUMOCTh bubnuorexa [JOK
JaBJIEHUS ra3a oT 00BEMa, https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
[lepenaua naBieHus: TBEPABIMU

35 TGJ‘IIZII\TI/I, X(EI[KOCTSIMI/I u lI"):SaMI/I. 3akoH bubmmorexa LOK

https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBiaeHne B )KUIKOCTH 1 rase, bubnuorexa [JOK
BBI3BAHHOE JEHUCTBUEM CHJIBI THKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo reme «JlaBieHue B bubnuorexa [JOK
JKUJIKOCTH ¥ Ta3e. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 CooOmaromuecst cocybl bu6mmoreka [IOK

https://m.edsoo.ru/ff0a2970

39 IM'mapaBnnueckuii npecc bu6muoreka [JOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopinaeBoit

JKUJKOCTHBIM HAcocC



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

41 Atmocdepa 3eMin U TPUIHHBL €€ bubmuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATMocdepHoe naBieHne bubmmoreka [JOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTO TaBICHHS. bubmmoreka [JOK
Omnprt Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 aBJICHUSA OT BBLICOTHI Ha, OBHEM bubmmorera [TOK
8 AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 BbapomeTtp-anepoun. AtmochepHoe bubnnorexa [JOK
JTABJICHUE HAa Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemtenne 3amay o teme
AtmocdepHoe naBneHue”
JleicTBue JXUAKOCTH U T'a3a Ha
47 nor €HHO€E B HUX TEJIO0 bubmorexa [IOK
PYx ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Thb.Jlaboparopnas padoTa
«OnpegeneHue BbITATKUBAIOIICH bu6mmoreka [JOK
48 N .
CHUJIbI, ICMCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPY)KEHHOE B )KHIAKOCTH»
Tb.JlabopaTopnas padoTa 1mo Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
TeNa B BOZe OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KMIKOCTH YaCTH TeJIa»
50 IInaBanue Ten bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96
51 Th.JIaboparopHas paboTa

"KoHCcTpyupoBaHue apeoMeTpa Uiu



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

KOHCTPYUPOBAHUE JTOJAKHU U
omnpeneneHue e€ rpy30noabEMHOCTH "

Pemenue 3agau o remam: «IlnaBanue
cynoB. Bo3nyxomiaBanue»,

bubmuoreka [JOK

52 «JlaBineHue TBEPABIX TN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»

KonTpoabsHas pabora o teme

53 «JlaBieHHE TBEPBIX TN, KUIKOCTCH
Y Ta30B»

54 Mexannyeckas pabota bubnnorexa [JOK

https://m.edsoo.ru/ff0a3f82

55 MomHocThs. EAUHUITEI MOIITHOCTH bu6mmoreka [IOK

https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "'Pacuér

56 MOIITHOCTH, pa3BUBAEMOM TIPH 1
HopEMeE 10 JiecTHHUIE"

57 [Ipoctbie MexaHU3MBI. Phiyar.

PaBHOBecue cui Ha peryare
Prruaru B Texuuke, OBITY U IPUPO/IC.

58 Th.JIabopaTopnas padota 05 bubnunorexa [JOK
«MccnenoBanue ycioBUil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdara»

59 Pemenue 3a1au no teme «Y cioBust bubmuoreka [JOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koadduruent monesnoro aeicTeus

60 MexaHu3Ma. JlaboparopHas pabora 05

«M3mepenne KII/[ HaknoHHOM
IIJIOCKOCTU»



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

Pemenne 3amau o reme "Pabora,
MommHocTh, KITJT"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanunueckas SHEprusl.
Kunernyeckas 1 noteHuuanbHas
SHEprus

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT IO TEME
"DKcrnepuMeHTaIbHOE OTpeeTICHHUE
W3MEHEHHUS KHHETUYECKON 1
MOTEHITNATIFHON YHEPTUU TIPH
CKAaThIBAHUU TEJIa MO HAKIIOHHOW
MJIOCKOCTH''

65

KonTtponsHas paboTa o teme
«PaboTa 1 MOIITHOCTh. DHEPrUs»

66

Peseprubiit ypok. PaboTa ¢ Tekctamu
o teMe "'MexaHnuyeckoe IBIKeHue"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PeseprubIit ypok. PaboTa ¢ TekcTamu
o Teme "'JlaBieHne TBEPBIX TeE,
SKUIIKOCTEN U ra3oB”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PeseprubIit ypok. PaboTa ¢ TekcTamu
o teMme "Padora. MOIIHOCTS.
Dueprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



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 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoasubie | IlpakTuueckue op
n/n Bcero u3yueHusi | odOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KHHETHYECKON TEOPUH U UX OIBITHEIC 1 bubmmorera [TOK
P https://m.edsoo.ru/ff0a5256
TIOITBEPXKICHUSI
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Mopaenu TBEpAOTO, )KUJIKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOr0 COCTOSIHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHne CBOMCTB TBEPIIOTO,
4 YKUJKOTO U Ta3000pa3HOT0 COCTOSTHUN 1
BEIIIECTBA HA OCHOBE ITOJIOKCHHI
MOJIEKYJIIPHO-KHHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucramnnueckue 1 aMop@HEIE Tea 1
p pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaluUISPHOCTb. 1 bubnunorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciIupeHue U CKaTHE 1 bubmorexa LOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKCHUS 1
YaCTHII
9 Buytpennsis sHeprus. CriocoObt 1 bu6nuoreka [IOK
U3MEHEHHUs BHYTPEHHEHN SHEPIrun https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "TIpaktuueckoe
HCII0JIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuoreka [JOK

1 BEIIECTB U MAaTEPUAJIOB B LIEIISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepexeHus "

12 KonmaecTBo TeminoTel. Y nenbHas bubmuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOTO OanaHca. bubnuorexa [JOK
TennooOMeH U TEIUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas paboTa

14 "HccnenoBanue SIBIICHHS bu6mmoreka [IOK
TEII000MEHA MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOpsTueit BOABI"
Pacyer xonuyecTBa TEIIIOTHI,

15 HEO0O0XOIUMOTO JJII HarpeBaHus Teja
Y BBIIESIEMOT0 UM MIPH OXJIaXKICHUU

16 JlaGopaTtopHnas pabdota "Onpenenenue bubnnorexa [JOK
yIEIbHOU TEIJIOEMKOCTH BelecTna' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBa. Y ieJibHas TeIioTa bubnunorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHKE

18 KpUCTAJUIMYECKUX Te. Y AeibHas bubmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIIOTA TJIaBIICHUS

19 Jlaboparopnas pabota "Onpenenenue bu6muoreka [JOK
yIIeIbHOM TEIUIOTHI IJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [Tapoo6pazoBaHue U KOHIEHCALIUS. bu6nuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas TemiaoTa bu6mmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpazoBaHuUs U KOHJICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxhHocts Bozayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BIAKHOCTH BO3/yXa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/1yXa

24

[IpuHIMIBI pabOTHI TETJIOBBIX
neurateneit . [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO CrOpaHUs

25

KIIJI TermoBOro aBUraTess.
TemnaoBble ABUTATENIN U 3alllATa
OKpYXXarole cpeasbl

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHUS U MPEBPALCHUS
SHEPTUH B TEIUIOBBIX MPOIleccax

27

[ToaroroBka K KOHTPOJBHON paboTe
o teMe "TennoBble IBIEHUS.
M3meHeHue arperaTHbIX COCTOSIHUM
Berecrna”

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

28

KonTposabsHas paboTa 1o Teme
"TemoBsle sBieHUs. 3MeHneHne
arperaTHbIX COCTOSHUI BeriecTna”

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

29

Dnexrpusanus Ten. JBa poaa
ANEKTPUYECKHUX 3apsI0B

30

VYpok-uccnenoBanue "DieKTpU3aLus
TeJ UHAYKIUEH U Tpu
COTPUKOCHOBEHHH '



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumoelicTre 3apsKeHHBIX TElL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TOJIE.

39 HanpsiokeHHOCTD 3J1eKTPUUECKOro bubmmoreka [JOK
nons. [IpyHnun cynepnosunuu https://m.edsoo.ru/ff0a8ala
3JIEKTPUYECKUX TOJIEN
Hocurenu smekTpuyeckux 3apsioB.

33 OnemenTapHsIii 3apsia. CTpoeHue
aToma

34 [IpoBOJHUKY U TUANEKTPUKH. 3aKOH bubnnorexa [JOK
COXpAaHEHUS JIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anay Ha npUMEHEHUE bubnuorexa [JOK
CBOMCTB 3JIEKTPUYECKHUX 3aPsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHI TOK, YCIOBHUS €T0

36 cymecTBoBaHusl. VIcTouHUKH bubmorexa HOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JleficTBUS SJIEKTPUIECKOTO TOKA bubmorexa HOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue " JleiictBue

38 AJIEKTPUYECKOTO TOJIsI Ha MPOBOHUKHU 1
U TUDJICKTPHUKU"

39 DNEeKTpUYECKUN TOK B METaJlJIax, bu6muoreka [JOK
SKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 DeKTpuyecKas 1enb U €€ COCTaBHbIC
4acTu
Cuna Toka. JlabopaTtopHas paboTa
" bubmuoreka [JOK

41 W3mepenue u perylinpoBaHUe CHUIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTpUUYECKOE HANPSKEHUE.
BoasTmeTp. JITabopaTopHas padoTa

bubmuoreka [JOK

42 "N3mepenue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%e14
HaIpsHDKEHUST

43 CormnpoTuBieHUE MTPOBOTHUKA. bubnmmoreka [JOK
VY enpHO€ CONPOTHUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHnast paboTta "3aBUCHUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuotexa [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TJIOIIAIN https://m.edsoo.ru/ff0aa738
MONIEPEYHOr0 CEYeHUs U MaTepuana’
3aBUCUMOCTH CHJTBI TOKA OT

45 HanpsbkeHHs. 3akoH OMa Ui ydacTka bubmmorexa [TOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH CHJIBI

46 TOKa, UYIIEr0 Yepe3 PE3UCTOp, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTMPOTHBIICHUS PE3UCTOPA U
HarpsDKEHUS Ha pe3uctope’

47 [TocnenoBarenbHOE U MapaIIEIBLHOE
COEIMHEHUS POBOIHUKOB
JlaGopaTtopHnas pabdota "IIpoBepka

48 MpaBUJIa CIOKEHUS HAMPSIKEHUN NTPU 1 bu6muoreka [JOK
MOCJIEA0BATEIbBHOM COEAMHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGopaTopHnas pabota "IIpoBepka

49 IIpaBuJIa JUIsl CUJIBI TOKA ITPU 1 bubnuoreka [JOK

napayielbHOM COSIMHEHUH
pesuctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3anay Ha npuMeHEHUE

bubmuoreka [JOK

50 3akoHa OMa I pa3IndyHOTO
LD https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bubmmoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas padota "Onpenernenue
52 a60TpLI Hu Ili[OHIIfOCTI/I 3J'I€KTp HYECKOTO bubnmorexa LHOK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUe TSN U MOTPeOnTEeH
53 AJICKTPUUECKOM SHEPTUHU B OBIT bubmorera [JOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka K KOHTPOJIBHOU paboTe
1o Teme "DIeKTpUYECKUe 3apsiibl.
54 3apsoKeHHBIC TeJla M UX bubmorexa HOK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoeicTBUs. [TocTOSTHHBIM
AIEKTPUYECKUH TOK"
KonTtponsHas paboTa o teme
"DIIeKTpUYECKHE 3aPSIIbl.
bu6mmoreka [JOK
55 3apsoKeHHBIC TeJla M UX
N . https://m.edsoo.ru/ff0abea8
B3auMoeicTBUs. [TocTOSTHHBIH
AIEKTPUYECKUH TOK"
56 [TocTostHHBIE MAarHUTBI, UX
B3aUMO/ICHCTBHE
57 Ypok-uccnenosanue "M3yuenue bu6nuoreka [JOK
0JIH TTOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nose. MarauTHoe mose
bu6mmoreka [IOK
58 3eMiTu ¥ ero 3HaueHue JJIs )KU3HHU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneiT Opcrena. MarautHoe 1oJie
3JIEKTPUYECKOTO TOKa MarHuTHOE
I10JIC KaTylIKHu C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld2

60

[IpuMeHeHue MeKTPOMArHuTOB B
texHuke. Jlaboparopras padota
"N3yuyeHue neiCcTBUS MarHUTHOTO
I0JIsl Ha TIPOBOJIHUK C TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTENb OCTOSIHHOTO
ToKa. Mcnonp3oBanue
3JIEKTPOJIBUTATENENH B TEXHHUYECKUX
YCTPOWCTBAaxX U HAa TPAHCIIOPTE.
JlabGopaTtopHnas pabota
"KoHcTpynpoBaHue u u3ydeHue
paboThI SIEKTPOABUTATENS

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apajnes. 3akoH
AJIEKTPOMArHUTHOW WHYKITHH.
[IpaBuno Jlenua

63

Onekrporeneparop. CrocoObl

MIOJIyY€HUS DJIEKTPUUECKOW SHEPrUu.

9J'I€KTpOCTaHHI/II/I Ha
BO300HOBJIIEMBIX HCTOYHHKAX
QHCPIUH

64

[ToaroToBka K KOHTPOJIbHOM paboTe
o TeMe "DIeKTpUIECKue U
MAarHUTHBIC SIBICHUS

65

KonTponrsHas padota o teme
"DnekTpuueckue U MarHUTHBIC
saBJIeHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acbh14

66

PesepBHriit ypok. PaboTa ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teMe "TemsoBeie ABICHAN"

https://m.edsoo.ru/ff0accse

PesepBHsbiit ypok. Pabora ¢ Tekctamu

67 o teMme "TlocToIHHBIN 1 Bubmorexa [TOK
o " https://m.edsoo.ru/ff0acdc6
ANEKTPUICCKUI TOK
68 PesepBubiit ypok. PaboTa ¢ Tekctamu 1
o TeMe "MarHuTHbIE IBIICHAT"
OBIIEE KOJIMYECTBO HACOB I10 68 145

[TPOTPAMME



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

9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposeie
Tema ypoxa Konrpoabnbie | IlpakTuyeckue
n/m Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl

1 MexaHnueckoe JIBUKXEHUE. 1
MarepuanbHas TOUKa

9 Cucrtema orcuera. OTHOCUTEIHLHOCTD 1 bu6mmoreka [IOK
MEXaHHYECKOTO JIBUKECHHS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITpsAMONIMHEITHOE 1 bubnnorexa [JOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOSIMHEHOE

4 nBwxeHne. CpeaHsiss U MTHOBEHHAs 1
CKOPOCTH
[IpsimonrHeNHOE paBHOYCKOPEHHOE bubnnorexa [JOK

5 1
JIBIO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUSI. 1
I'paduk ckopoctu
JlabGopaTtopHnas pabdota "Onpenenenue

7 YCKOPEHHUS Tena npu 1 1 bubnunorexa [JOK
PaBHOYCKOPEHHOM JIBM>)KEHHUH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOMW TIOCKOCTH'

8 CBoOoaHoe magenue tei. OnbIThl 1
lamunes
PaBHOMEpHOE NBUXKEHKE TIO

bu6mmoreka [IOK
9 okpyxHocTu. [lepron n yactora 1

oOpamenus. JIuneitHas u yriosas

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CKOPOCTH

10 LleHTpOCTpeMUTENHHOE YCKOPCHHE
1 [lepsslii 3akoH HptoToHa. BekTop bubmuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeloToHa. bubmmoreka [JOK
PaBHOpelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubmmoreka [JOK
Cynepno3unust CuI https://m.edsoo.ru/ff0ae982
14 Pemenune 3anay Ha npuMEHEHUE bubnuoteka [JOK
3aK0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmorexa [IOK
15 Cuna ynpyrocti. 3akon 'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agad no teme «Crna
YOPYrOCTH»
17 JlabGopaTtopHas pabora «OnpenencHue bubnnorexa [JOK
YKECTKOCTHU MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bu6mmorexa [JOK
18 Chita TpeHs https://m.edsoo.ru/ff0af738
19 Pemrenne 3agad mo teme «Cuia bubmuorexa [JOK
TPEHMSI» https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnas padota "Onpenenenue bubnuoreka [IOK
kod(duimenTa TpeHUs CKOIbXKEHUS " https://m.edsoo.ru/ff0af8be
P "3
B}OTOIfa' yupyr ' https://m.edsoo.ru/ff0afb8e
TpEeHUS
) Cuna Tﬂmec;n Y 3aKOH Bce1\6mpH0ro Bu6miorexa LIOK
PATOTEHHA. Y CKOPEHHE CBODOAHOTO https://m.edsoo.ru/ff0af044
MaJCHUS
23 VYpoxk-koHpepenuus "JIBrmxenue Ten



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

BOKPYT TPaBUTALMOHHOTO LIEHTpa
(Conneunas cucrema). ["anaktuku'

Pemenue 3agay nmo reme "Cuna

24 TSOKECTH U 3aKOH BCEMUPHOTO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [lepBas kocMHuueckasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIIBHOW TOYKH.

26 AOQCOIOTHO TBEPIOE TEJIO. bubnuotexa [JOK
PaBHOBecue TBEpHOrO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILIEHUS

27 MowmenT cunsl. LleHTp TsKecTn

28 Pemenue 3agau mo reme "MomeHT bu6mmorekxa [IOK
cuibl. Llentp TsoxecTn' https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO

29 TeMe "MexaHuuecKoe JIBHKEHUE bubmmorexa [JOK

. "H ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonTtponsHas paboTa o teme
30 "MexaHn4ecKoe IBHKEHUE bubmmorexa [OK
. g . ' https://m.edsoo.ru/ffOb06ec
BsaumonetictBue Ten
Nmnynec tena. UMnymnsce cuibl. 3aKoH
31 COXpaHEHHUS UMITyJIbca. YIPYroe u bubmmorexa [JOK
p Y o pyr https://m.edsoo.ru/ffob07fa
HEYyINpyroe B3auMOICHCTBHE

39 Pemenue 3agau mo reme "3akoH bubmuoreka [JOK
COXpaHEHHUS UMITyJIbca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenuus "PeaktuBHOE
JIBYDKEHUE B IPUPOJIE U TEXHUKE"

34 Mexannyeckasi paboTa ¥ MOIIIHOCTb bubmorexa [IOK

https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

PaGoTa CHIIBI TSDKECTH, CHIIBI

bubmuoreka [JOK

3 YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «OnpeneneHue
36 paboThl CUJIBI TPEHUS IPU
PaBHOMEPHOM JIBFDKEHUH TeJia TI0
TOPHU30HTAIBHON NTOBEPXHOCTH»
37 CBsi3b 3HEPTUH U PAOOTHI.
[ToreHnnanpHas HEpPIrUst
Kunernueckas sueprus. Teopema o bubnuoteka [JOK
38 .
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUHU B
MEXaHUKE
40 JlabopaTtopHnas pabota «M3ydeHue bubmuorexa [JOK
3aKOHA COXPAHEHHMS YHEPIUU» https://m.edsoo.ru/ff0b12fe
41 KonebarenpbHoC IBMIKCHHE U €TO bubnuoreka [JOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromye KoJieOaHusl. bubnnorexa [JOK
Briayxnennsie kosiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuid U MPYKUHHBIN
MasiTHUKH
Ypoxk-uccienoBanue «3aBUCUMOCTb
44 nepuoa Kojie0aHui OT KECTKOCTH Eubmiorexa HOK
https://m.edsoo.ru/ffOb197a
MIPYKUHBI U MACCHI Tpy3a»
45 [IpeBpaienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHHIX
Jlaboparopnas pabota «Onpenenenue
46 qaCToprI Hpneplfona KOHe6aIP;H§'I bubmorexa [IOK
https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasTHUKA»
47 JIaGoparopHas pabora «IIpoBepka bubnuorexa [JOK



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

HE3aBHCUMOCTH Nepuoia KoneOaHuil
rpy3a, MOJBEUIEHHOI'O K HUTH, OT
Macchl rpy3a»

https://m.edsoo.ru/ff0b197a

Mexaunueckue BoJHbI. CBOWCTBA

bubmuoreka [JOK

48 MEXaHHYECKUX BOJIH. [IpoaoapHbIC 1 httos://m.edsoo.ru/ffob21fe
MOTICPEYHBIC BOJTHBI
VYpoxk-korpepenuus "MexaHHUECKUE
49 BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHBI"
50 3Byk. PacipocTpanenue u oTpaxeHue
3BYyKa
VYpok-uccnenosanue "'Habmronenne
o1 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"
59 I'poMKOCTH 3ByKa U BbICOTA TOHA.
AKYCTUYECKUI PE30HAHC
53 VYpok-koHpepentus 'Y abTpa3ByK u bubnnorexa [JOK
nH(]ppa3ByK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroToBka Kk KOHTPOJIBHOM paboTe 1Mo
54 TeMe "3aKOHBI COXpaHCHHS. bubmmorexa LHOK
https://m.edsoo.ru/ff0b25f0
Mexannyeckue Koyie0aHus U BOJIHbBI"
KonTponbHas paborta o teme
55 "3akoHbl coxpaHeHUs. MexaHn4ecKkue
KoJeOaHus U BOJIHBI"
56 DIEKTPOMarHuTHOE MOJIE. bubnuoreka [IOK
DIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
58 Ypok-kondepennus "Ilkana bubnmoreka [JOK

QJICKTPOMATrHUTHBIX BOJIH.

https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

Hcnonp30Banue 3J1€KTPOMarHUTHBIX
BOJIH JIJISl COTOBOM CBSI3H'"

VYpok-uccnenosanue "M3yuenue

. bubnmoreka [[OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIEI0 MOOMIIBHOTO TeIe(oHa
Pemenue 3anau Ha onpeneneHue
60 YaCTOTHI M JUTMHBI DJIEKTPOMArHUTHOM
BOJIHBI
DNeKTpOMarHuTHasI MPUPOJIa CBETA.
61 Cxopocth cBeTa. BomHoBBIE CBOICTBA bubmorexa HOK
P ' https://m.edsoo.ru/ffob31d0
cBeTa
Hcrounuku ceeta. [Ipsamonuneninoe
62 acCTIpOCTpaHEHUE CBETa. 3aTMCHHS bubmorexa HOK
pacrpoctp ' https://m.edsoo.ru/ff0b3658
Counnna u JIyHsl
3aKOH OTpa)KEHUS CBETA. 3epKalia.
63 Pemenue 3amau Ha MpUMEHEHNE bubnmorexa LOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXXCHUS CBETA
64 [Ipenomiienne cera. 3akoH bubnnorexa [JOK
MPEIOMJICHHS CBETA https://m.edsoo.ru/ffOb3aea
[TommHOE BHYTpEHHEE OTPaKCHUE CBETA.
65 Hcnonp30BaHue MOJTHOTO BHYTPEHHETO bubmorexa HOK
y1P https://m.edsoo.ru/ffOb3c5c
OTPaKEHUS B ONTHYCCKUX CBETOBOJIAX
JlaGopaTtopHnas padora "Hcciaenopanue
66 3aBHCUMOCTH YTJIa MPEITIOMIICHHSI
CBETOBOTO JIy4a OT yIJia MaJICHUs Ha
rpaHule "BO3AyX-CTeKI0""
VYpoxk-koHdpepenuus "McnonpzoBanue
67 MIOJTHOTO BHYTPEHHETO OTPaXKEHUS:

CBCTOBOAbI, OIITUKOBOJIOKOHHAA CBSI3B"



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

bubmuoreka [JOK

68 JIuna3el. OnTudeckas CHiia JIMH3BI httos://m.edsoo.ru/FOb3F2c
. bubnmnoreka [[OK

69 [MocTpoeHue n300pakeHUH B JIMH3aX https://m.edsoo.ru/FfobA4da
JlaboparopHnas padota "Onpenenenue

70 (1)0KyIC?HOFI(: paCETOSIHI/IH u OII)'ITquCKOﬁ Brbmaorexa LIOK

. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIICH JIMH3BI"

71 Ypok-koupepenius "Ontuyeckue bubnuotexa [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'ma3 xak ontuyeckas cucrema. 3peHue bubamorexa [OK

https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenus " JledexTs
3penus. Kak coxpanuts 3peHue”

Pa3noxxenue 6eroro cBeTa B CIIEKTP.

74 OnbiTel HetoToHA. Criokenue bubnuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTopHnas pabota "OmbITHI 11O
Pa3iIokKEeHUIo OEJIoro CBeTa B CIIEKTP U

75 BOCIIPUSITHIO 1IBETA MPEAMETOB MPHU UX Bubmmorexa LIOK

https://m.edsoo.ru/ff0cOe2a
HaOJIIOJICHUY Yepe3 [[BETOBbIC
GbunbTphI"
Ypok-npaktukym "BonHoBbIE

76 CBOMCTBA CBETA. JIUCTICPCHSI,
uHTephepeHys u qudpakmus’

77 OmnsiTel Pezepdopaa u manerapHas bu6nuoreka [IOK
MOJeIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Monens atoma bopa

79 Hcnyckanue U NOTIOLEHNE CBETA bubnuoreka [JOK

aromoM. KBautel JInneiuareie

https://m.edsoo.ru/ff0cl144c



https://m.edsoo.ru/ff0b3f2c
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https://m.edsoo.ru/ff0c144c

CIEKTPBI

VYpoxk-npaktuky™m "Habmonenue bubmmnorexa LIOK

80 R
CIIEKTPOB UCITYCKaHHUS https://m.edsoo.ru/ff0c1550

81 PannoakTUBHOCTH U €€ BUIBI bubmorexa LIOK

o a https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siipa. Hykionnas bubmmoreka [JOK
MOJICITh https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIE pEeBpaIEHNUS. bubnuoreka [IOK
N3oToms! https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PannoakTuBHBIE TPEBpALLIEHUS | https://m.edsoo.ru/ffOclb4a

85 [Tepwo momypacmaga
VYpok-koHdpepennus "PaguoakTuBHbIE

86 1/131;1 '—IeHI/I:Ib Bpl'I I/IIl oJ1ie MD; WITIHE bubmorexa HOK

YHEHTVL B TIPHPOAE, METIIHS: https://m.edsoo.ru/ff0c2126
TEXHUKE
SAnepHble peakuy. 3aKOHBI
87 conx paHeHI/II)H 3au51 OBOI'0 U MaccoBOTO bubmmorexa [TOK
P Pl https://m.edsoo.ru/ff0c1c58
qucen
DHeprus CBs3M aTOMHBIX sziep. CBA3b bubnuoreka [IOK

88
MAacChl M SHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amgau mo reme " SAnepHbie
peakmuu'’

90 Peakuuu cuHTE3a M JieneHUs SAEP. bubmuoreka [JOK
Hctounuku sueprun CoiHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-konpepenuus " Anepuas

91 JHepreTuka. Jlencreus
PaAMOAKTUBHBIX U3ITy4YE€HUH Ha KUBbBIE
OpraHu3MbI"

92 [ToaroToBka K KOHTPOJILHOM paboTe Mo bubnuoreka [JOK



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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Teme "' DJIEKTPOMArHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJIHBIL.
KBanroBeie saBneHusa"

https://m.edsoo.ru/ff0c223e

KonTposnbHas pabora o teme
"DJIeKTPOMarHUTHOE TIOJIE.

93
DNEKTPOMAarHUTHBIC BOJIHBL
KBanrtossie siBiaeHus"
[ToBTOpenue, o600IIeHNE.
94 JIaboparopHbIe pabOTHI IIO KypC bubnmorexa LHOK
" P pv P N pey https://m.edsoo.ru/ff0c245a
BsauMmoeicTBue Tei
[ToBTOpenue, 06061meHue. Pemenne
95 ACUETHBIX M KaUECTBEHHBIX 3a71a4 110 bubmmorexa [TOK
P N " A https://m.edsoo.ru/ff0c2572
TeMme "' TeroBbie MpOIEeCCh
[ToBTOpenue, 06061menHue. Pemenne
96 ACUETHBIX ¥ KAUECTBEHHBIX 3a71a4 110 bubmmorexa LOK
P N . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenaoBeIX ABUTaTENei
[ToBTOpenue, o600menue. Pemenue
97 aCUETHBIX U KAYECTBEHHBIX 3a7a4 110 bubmorexa [TOK
p N i[ https://m.edsoo.ru/ff0c2b30
teme "KII/] anekrpoycTaHOBOK
[ToBTOpEeHue, 0600IICHNE.
98 JlaGopaTopHble pabOTEI IO KYPC bubmmorexa [IOK
N patop P " Pey https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SIBJIEHUA
[ToBTOpeHnue, 0606menue. Padora ¢
99 TEKCTAMU 110 TeME ""3aKOHBI bubmorexa HOK
N https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUsI B MEXaHUKE
[ToBTOpeHnue, 0606menue. Padora ¢
100 Texctamu 1o teMe "'Konebanus u bubmorexa HOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 IToBTOpenue, o6obmeHne. Pabora ¢ bubnuoreka [JOK

TekcTaMmu 110 TeMe "'CBeToBbIE

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

SIBJIEHUSA"

[ToBTOpenue, o6o6menue. Padora ¢

102 TekcTaMu 110 TeMe "KBaHToBas u 1
saaepHas pusuka’
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISAI YYHEHUKA

N.M.Ileppimikun, A.M.JBaHOB.
VYyeOnuk usuka 7. bazosii ypoBens, Mocksa «IIpocserieHue»,
VYyeOnuk usuka 8. bazosii ypoens, Mocksa «IIpocsemienue»,

VYyeOnuk ®usuka 9. bazosii ypoens, Mocksa «IIpocserieHue»,

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. Yepuukosa Onbra AnekceesHa.

Y-49 ®usuka : 7-i kiacc : 0a30BbIi YPOBEHD | METOUUECKOE MTOCOOME K YIEOHUKY
W. M. Ilepoiikuna, A. U. Banosa / O. A. Yepuukosa, C. H. I'magenkosa, B. B.
Kynpssues. — 3-e uzn., nepepad. — Mocksa : [Ipocsemienue, 2023. — 92,

2. Yepuukosa Onbra AnekceeBHa.

4-49 ®dusuka : 8-i kimacc : 60a30BbI YPOBEHB : METOINYECKOE MTOCOOUE K YICOHHUKY
W. M. Ilepoikuna, A. U. Banosa / O. A. Yepuukosa, C. H. I'magenkosa, B. B.
Kynpssues. — 3-e uzn., nepepad. — Mockaa : [Ipocsemenue, 2023. — 92,

3.Yepuukosa Onbra AnexceesHa.

4-49 ®dusuka : 9-i kimacc : 6a30BbI YPOBEHB : METOINYCCKOE MTOCOOHE K YICOHHUKY
W. M. Ilepoinikuna, A. U. MBanosa / O. A. Yepuukosa, C. H. I'magenkosa, B. B.
Kynpssues. — 3-e uzn., nepepad. — Mocksa : [Ipocsemenue, 2023. — 92

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Bu6muorexa IIOK

https://m.edsoo0.ru/7f416194

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

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

2. O6opynosanune nadoparopun RELEON.


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
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