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HOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 10 (u3MKe HAa YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE IOJIO)KEHHM M TpeOOBaHWW K pe3yibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOH 00pa30BaTEeNbHOM MpPOTrpamMMmbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yu€toM (heaepanbHON paboueil MporpaMMbl BOCIIUTAHUS U
Konueniuu npenonaBanusi yueoOHoro npeamera «Ousukay.

Copnepkanue mnporpaMMmbl 1O (QU3MKE HaIpaBieHO Ha (QopMupoBaHUE
€CTECTBEHHOHAYYHON TI'PAaMOTHOCTH OOYYalOIUMXCS M OPTraHH3alui0 H3y4YEHUs
¢u3MKn Ha AEATEeIHLHOCTHOW OcHOBE. B mporpamme mo (u3nke yUHUTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpenmera B peanusanuu TpedoBanuit ®I'OC OO0 «
TUTAHUPYEMBIM JTUYHOCTHBIM U METaNpPEAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKkKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
o rogam oOyuyeHus (1o Kjaccam), IpeiaracT NPpUMEPHYIO IOCIEI0BaTEIbHOCTh
U3yYEHUsl TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEH 00yJarOmMnXCs.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUSd METOJUYECKON
MIOMOIIY YYUTEIIO B CO3/IaHUH paboyell IpOorpaMMbl 10 Y4EOHOMY IIPEIMETY.

®du3zrka ABISETCS CUCTEMOOOPA3YIOLIUM /JI1 €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJbKY (HU3NYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SBJICHUW, W3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH U  (PHU3NUECKOM
reorpaduell, BHOCHT BKJIaJ B ©CTECTBEHHOHAy4YHYI0 KapTUHY MHpA,
MpPEAOCTaBIsACT HauOoJsiee SCHbIE oOO0pa3lbl MNPUMEHEHHs HayYyHOTO METoja
NO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUsI JOCTOBEPHBIX 3HAHUN O MUDE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpE OOIIETo
00pa3oBaHUsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHHUE
CIIEIYIOIIUMUA KOMIIETEHTHOCTAMHU, XapaKTePU3YIOUIUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTB:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

e UWHTEPIPETHPOBATH  JaHHbIE H  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeJIbCTBA JJIsl IOJyYE€HHSI BBIBOJIOB.

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0O0IIEro 00Opa3oBaHUs
onpenenensl B Konuenuuu npenoaaBanust yueoOHoro npeamera « Puznka B



oOpa3oBarenbHbIX opraHu3anusax Poccuiickoin @enepanuu, pean3yrOMIMX
OCHOBHBIE  001IE00pa30oBaTEIbHbIE MPOrPAMMBI, YTBEPKACHHOW pELICHUEM
Komnerun MunucrepctBa npocsemienus: Poccuiickoit @eaeparuu (MpoTOKOI OT 3

nexadps 2019 r. Ne [1K4BH).
Heau nzyyenus pusnkm:

npuoOpeTeHrne HMHTEepeca U CTPEeMJICHHS OOydYaloluXxcsi K HaydHOMY
U3YYEHUIO TPUPOJbI, PA3BUTHE WX HHTEIUICKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE NMO3HaHUs U (hOPMUPOBAHHE
UCCJIEJOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yiabTaTa H3yueHUs
OCHOB CTPOCHHMSI MaTepUH U (PyHTaMEHTAIBHBIX 3aKOHOB (PU3UKH;
(¢opMUpOBaHKE TPEJICTABICHUA O poJid (U3UKH ISl Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMpPEACTaBIEHUM O  BO3MOXKHBIX  chepax  Oyayuiei
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
nanbHenIeMy oOy4eHHIO B 5TOM HAIPaBIICHUH.

JlocTrkeHne 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHus 00ECIEYNMBACTCS PEIICHUEM CIIEAYIOIINX 3a4aY:

npuoOpeTeHNue 3HAaHWUM O JUCKPETHOM CTPOCHHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEHNE YMEHUN OMHUCHIBATh U OOBSCHATH (DU3UUECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHHUs] TMPOCTEUIINX Pacy€THBIX 3a7ad4 C
WCITOJIb30BAaHUEM (bu3HIeCcKuX MOJIeTIeH, TBOPYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOAATh MPUPOIHBIC SBJICHHS U BBITIOJHSITH OMBITHI,
JabopaTtopHble  pabOTBl M OKCICPUMEHTAIbHBIC HCCIICAOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3MUECKOTO COAEep>KaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepaMu Ipo¢eCcCHOHATBHON AeATEILHOCTH, CBA3aHHBIMU
C GU3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpazoBaHust OTBOAUTCS 238 "acoB: B 7 kacce — 68 yacoB (2 yaca B HEJENIO), B 8
Kiacce — 68 JacoB (2 4aca B Heeno), B 9 kinacce — 102 gaca (3 yaca B HeeINIO).



[Ipennaraemselii B mporpaMMe 1o (usmnke mnepeueHsb J1adopaTopHBIX paboT U
ONBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep, YUUTEIb JI€TAET BBIOOP MPOBEACHUS
7a00paTOpHbIX PAOOT W OMNBITOB € YYETOM HMHAMBHIYAIbHBIX OCOOEHHOCTEN
0Oy4aroluxcsl, CIIMCKAa 3KCIEPUMEHTAIBHBIX 3a/laHul, MpeularaéMblXx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COILEPKXAHUE OBYUYEHUSA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY/KaI0IIEero Mupa.

®uszuka — Hayka o mnpupone. fABneHus npuponbl. PU3HYECKHUE SABICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. HM3Mmepenue ¢usndeckux BenuduH. Duznyeckue
npubopsl. [TorpemHocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u Jpyrue €cTeCTBEHHblE HAayKd H3Y4arOT IPUPOLY.
EcTecTBeHHOHAy4YHBI METOJl TO3HAHMS: HAONIOEHUE, MOCTAHOBKA HAYYHOI'O
BONPOCA, BbIIBUYKEHUE TUIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, O0BICHEHUE
HaOmogaemMoro sijaeHus. Onucanue GU3NUECKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.
1. MexaHuueckue, TEIUJIOBBIE, JJIEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIC
SIBJICHUS.

2. dusuyeckue MpuOOPHI U MPOLIETypa MPSMBIX U3MEPEHHUN aHAIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimaol.

1. OmnpeneneHue HEeHbI JeJEHUS IKaIbl U3MEPUTEIBLHOI0 TpUdopa.

N3mepenue paccTosiHUN.

N3mepenne 00bEMa )KUJIKOCTH U TBEPAOTO TeEA.

Ornpenenenue pa3MepoB MajbiX TeJ.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEpMOMETpa M

JaTYuKa TEMIIEPATYPBI.
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6. IIpoBeneHue umcciienoOBaHUs MO MPOBEPKE TMIOTE3BIL: JAJBHOCTH IOJIETA
Iapuka, MymeHHOT0 FOPU30HTAILHO, TeM OOJibllle, 4YeM O0JIbIlIe BHICOTA
MyCKa.

Paznen 2. IlepBoHayasibHbIE CBeJeHUSA 0 CTPOCHUM BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,
JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTRA.

JIBmxenne wyactui BemecTBa. CBs3b CKOPOCTHM JBHKEHUS YacCTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeiicTBue dwacTwuil
BEILIECTBA: IPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUJIKOCTEW M TBEPIBIX
(kpucTammuyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmrogenne 6poyHOBCKOTO ABMYKCHHUS.



2. Habmonenue nuddysnm.
3. HabGmonenue  sBieHMH,  OOBACHSIONIMXCS ~ NPUTSHKEHUEM WU
OTTAJIKMBAHUEM YACTHULL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. Onenka pauameTpa aroMa METOAOM psoB  (C  UCIHOJIb30BaHHEM

dboTtorpaduii).

2. OnbITHI O HAOMIOAEHUIO TEMIOBOTO PACHIMPEHHSI ra30B.

3. OmnbIThl 1O OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSHKCHHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JABWXXEHUHM. Pacuér mytu u
BPEMEHHU JIBUKEHUS.

SlBnenne nHEpuMM. 3aKOH HMHEPUUH. B3auMOAEHCTBHE TENl KAK IPUYMHA
U3MEHEHHsI CKOPOCTM JBHXKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
IInotHOCTh BemecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHHULEC
00BbEMa BeleCTBA.

Cuita Kak XapakTepUCTHKa B3auMoAercTBHs Tesl. Cviia ynpyrocTd M 3aKOH
I'yka. M3mepenune cuiibl ¢ MOMOIIBKO AUHAMOMETpPA. SIBIEHUE TATOTEHHS U CHIIA
TsokecTH. CHila TSDKECTH Ha IpyTHX IutaHertax. Bec tema. Hesecomocts. Cnokenue
CHUJI, HAPaBJIEHHBIX MO OJHOW HpsiMoW. PaBHoxelcTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHUe B PUPOJIEC U TEXHUKE.

Hemoncmpauuu.

HaGnronenue MexaHu4ecKoro IBM>KEHHUS Tela.

N3mepenne cKkOpoCTH NPSIMOJIMHENHOTO JBUKECHMUS.
Habuntoienue siBjeHNs HHEPLUU.

HaGnronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CnoxeHue cull, HalpaBJICHHBIX IO OJTHOW MPSMOM.
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Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHre CKOpOCTH PABHOMEPHOIO IBUKEHUS (IIapUKa B )KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajiee).

2. OmpeneneHune cpeaHel CKOPOCTH CKOJBKEHUSI OpyCKa WU IIapuKa 1mo
HAKJIOHHOM TIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO Tea.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH PaCTSDKEHUS (ehopMariim)
MPY>KUHBI OT TIPUIIOKEHHOU CHIIBI.

5. ONbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIMUEHUs AaBieHus. [laBinenue rasa.
3aBUCUMOCTh JaBJ€HUsl raza or o0bEma, Temmeparypsl. llepemaua naBneHus
TBEPABIMHU TEJIAMH, XKUIAKOCTAMU M rasamu. 3akoH llackamsa. IIHeBmaTmueckue
MAaIlIUHbI. 3aBUCUMOCTb JaBJEHUS >KUJIKOCTH OT TayOuHbL. ['mapocratmdeckuil
napajokc. Coobmaromuecs: cocyasl. [ uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emnn u atmMocdepHoe naBieHHE. [IpUUMHBI CyIIECTBOBAHHUS
Bo3nymrHOW oOonouku 3emun. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOrO AABJIEHUS OT BBICOTHI HaJ[ YPOBHEM MODA.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepHOTO J1aBJICHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCUMOCTB JIABJICHHS Fa3a OT TEMIIEPATYPBI.

Ilepenada naBaeHUs KUAKOCTHIO U Ta30M.

CooOuiaromuecs cocyabl.

I'mapaBnuaeckunii nmpecc.

[IposiBnenue necTBus arMochepHOTO JABICHHUS.

3aBUCUMOCTD BBITAIKUBAIOLIEH CUJIBI OT 00BbEMA NOTPYKEHHON YacTH
TeJa U INIOTHOCTH KUIKOCTH.
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PaBeHCTBO BHITAJIKMBAKOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcnoBHe IUIaBaHUA TEN: IUIABAHUE WU TIOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeJla U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B
JKMIKOCTb YaCTH TeJa.

2. OmnpeneneHve  BBITAJKUBAIOIIEW  CWJIbI, JEWCTBYIOIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEIIO
B J)KHJIKOCTH, OT MacChI Tea.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTbh BBITAJIKUBAIOMICH CHIIBI,
JEUCTBYIONIEH HaA TEJIO B IKUIAKOCTH, OT 00BEMA MOTPYyKEHHOW B
J)KMIKOCTb YaCTH TeJa U OT MJIIOTHOCTH >KUJIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKH U
OIpEICIIEHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IIIOCKOCTh. [IpaBmiio

paBHOBecus pbiuara. [I[puMeHeHne mpaBuiia paBHOBECHS pbhlvara K 0JIOKY.



«3onoroe mpaBwio» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas oHeprus. KuHernueckas W NOTEHIMAIbHAs DJHEPIUS.
[IpeBpalieHre 0THOrO BUAA MEXAHUYECKOW S3HEPTUU B IPYTOM. 3aKOH COXpPaHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsI IPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpeznenenue pabOThl CUJIbI TPEHUS ITPU PABHOMEPHOM JIBUKEHHUH Tea

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.

2. HccnenoBaHue yCcaOBHANM PAaBHOBECHUS phIYAra.

3. Uzmepenue KII/l HaKTOHHOM TIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU SHEPIUH.

8 KUIACC

Paspnen 6. TenuioBble sIBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHHMS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, MOATBEPKAAIOLINE
OCHOBHBIE TI0JIOXKEHUSI MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mogenu TBEPAOTO, JKHUAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOW TEOPHUHU.
CmaumBaHKe U KamWUISIpHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBs3p TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBUKEHUS
yacTull. BHyTpeHHsst sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OJHEpruu:
Terionepeaaya 151 COBEpLIEHUE paboTHI. Bunsl TEIUIONEPEAAYH:
TEIIONPOBOJIHOCTh, KOHBEKIUS, U3JIyYEHHUE.

KonuuectBo TemnoTsl. YenbHas TEMIOEMKOCTh BeEIIeCcTBA. Termioo0OMeH u
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPAECBAHUE KPHUCTAJUIMYECKMX BEIIECTB. YJIEJIbHAs TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHas Temiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(EPHOTro
JABJICHUSI.

BrnaxnocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuntuner padots! TeruioBbix aBuratesneit KI1/] TermoBoro qeuratesns.
TennoBble ABUTATENM U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUH B TEMJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaOmrogenune 6poyHOBCKOTO ABUYKECHUS.
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9.

Ha6mronenue nuddysun.

HabGnronenue siBjeHui cMauMBaHUs U KallWJUTSIPHBIX SIBJICHU.
Habmoienue TemnoBoro pacumpeHust Ted.

N3meHenue naBieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpEeBaHUU UITU
OXJIAXKIECHUU.

[IpaBuina u3mMepeHus TeMIeparypsl.

Bue! Termonepenayn.

OxJtaxkieHue mpu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiiieHUN padoThl BHEITHUMU CUJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEHN pa3IuYHBIX BEIICCTB.

11. HaOnronenne KumeHus.

12. HaOmroieHre mMoCTOSIHCTBA TeMIEPATyPhl MPH IJIABJICHUH.
13. Mojenu TEIJIOBBIX ABUTaTCIICH.

Jlabopamopusie pabomul u onvimol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM HIIH caxapa.
OnbITHl IO HAOJIOJIEHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenve gaBiaeHUs BO3ayXa B Oa/NIOHE IIINPULA.

OnbIThI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTD JaBJICHUS BO3IyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAXKICHHUSL.

[IpoBepka runoTe3sbl IMHEMHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.

Habnrogenne wu3MeHEeHUsI BHYTPEHHEH OJHEpruM Tella B pe3yJbTare
TerIonepeayv U padoThl BHEIITHUX CHJT.

HccnenoBanue siBJICHHS TEMIO0OOMEHA MPU CMENTMBAHUN XOJOIHON U
ropst4er BOJIBL.

OnpeneneHue  KOMMYECTBA  TEIUIOTHL, IOJYYEHHOTO BOAOW  IIpU
TEIMJI000MEHE C HArPEThIM METATTUYECKUM LIUIUHAPOM.

10. OnpenieneHue yaeabHON TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca ucnapeHus.

12. OnpeaeneHne OTHOCUTENbHOM BIAXXHOCTH BO31yXa.

13. OnpeneneHre yAenbHON TENJIOTHI IIJIABJICHHUS JIBJA.

Pazgen 7. JiaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

Onektpuzauus Tenl. J[Ba poja 3JIEKTpUYECKHX 3apslioB. B3ammojericTBue
3apspKeHHbIX  Ted. 3akoH KyloHa (3aBUCMMOCTh CHJIBI  B3aHMOJICHCTBUS
3apsOKEHHBIX TEJl OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onekrpudeckoe mnoJsie. Hanpsox€HHOCTh siekTpudeckoro mnosis. [lpuHnmn
CYTIEPIIO3UIIMU PJEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTApHBIA SJIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpOoBOOHMKM W AMDJIEKTPUKU. 3aKOH  COXpPAHEHUs
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HcrouHrky MOCTOSIHHOTO TOKa. JIeMCTBUSL 3JIEKTPUYECKOr0 TOoKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTAX U Ira3ax.

Onextpuyeckas nenb. Cuna Toka.  DJEKTPUYECKOE  HaIPSKEHUE.
ComnpoTuBiieHHE TPOBOJHMKA. YIETbHOE CONPOTUBIICHUE BenlecTBa. 3akoH Oma
s ydactka uenu. llocnenoBarenbHOoe W mapajUieIbHOE — COSAUHEHHE
IPOBOJHUKOB.

Pabota W MOIIHOCTH 3JIEKTPUUYECKOrO TOKa. 3akoH Jxoyns—Jlenua.
DNEeKTpUYECKUE LENU U MOTPEOUTENH 3JIEKTpUIecKor 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3aMMOACHCTBHE  IOCTOSHHBIX  MarHuTOB.
MarnuTHoe 1osie. MarauTHOe 1oJie 3eMJIM M €ro 3Ha4€HHE JUIs KU3HHU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe T1oJ€  JJIEKTpUYECKOro Toka. [IpumeHenue
ANEKTPOMArHUTOB B TEXHUKE. /[€elCTBME MAarHUTHOTO MOJIA HA IPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSTHHOIO TOKa. VCronb30BaHWE SIEKTpOABHUraTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue 3neKTpoMarHuTHOW UHAYKIUU. [IpaBuino Jlenna.
DIIEKTPOTEeHEePaToP. Cnoco0b1 MOJIYYEHUS AIEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poaa 3JIEKTPUYECKUX 3aPsI0B U B3aUMOECUCTBUE 3apSKEHHBIX TEJ.
Y CTpONCTBO M JEHCTBUE DIIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] MHAYKIHS.

3aKOH COXPAaHEHMS JIEKTPUUYECKHUX 3aPSI0B.

[IpoBOOHUKY M AUDIIEKTPUKH.

MoaenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIS.

M cTOYHMKH TTIOCTOSTHHOTO TOKA.

9. JlencTBHUS DIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHUIN TOK B AKHUJKOCTH.

11. ['a30Bb1M pa3psia.

12. I3MepeHue CUIIbl TOKa aMIIEpMETPOM.

13. I3MepeHne 3JIEKTPUUECKOr0 HAIIPSKEHUSL BOJIBTMETPOM.

14. PeocTaTt 1 Mara3ud CONPOTHUBIICHUM.

15. B3auMo1eicTBHE TOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3IEIEHNUs ITOJI0COB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaennpoBaHue€ MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.

OnbIT Opcrena.

MarHuTtHoe 1oJje Toka. DJIeKTPOMAarHHmT.

JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITIOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUS 2JIEKTPOMATHUTHON UHAYKIIHH.

Oneitel Papanes.

3aBUCMMOCTh HAllpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOACHUIO DJEKTpU3AlMU TeJl HHAYKUHEHW W MpH
CONPUKOCHOBEHUH.

HccnenoBanne NEUCTBUS JJIEKTPUYECKOTO TMOJISI HA IPOBOJHUKU U
JTADJICKTPUKMU.

C6opka u nmpoBepka padOoThI JEKTPUUECKOM LETIH TOCTOSHHOTO TOKa.
N3mepenne u perympoBaHue CUIIbI TOKA.

N3mepenne u peryImpoBaHUE HAIPSKEHUS.

HccenenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLLIHE 3aBUCUMOCTb JIEKTPUYECKOTO
CONPOTHUBJIEHUS IPOBOJAHUKA OT €ro JUIMHBI, IUIOWAAU MONEPEYHOTO
CEYEHUs U MaTepHaa.

IIpoBepka TmpaBuia CIOXKEHHS HANPKEHUW IPU IMOCIEN0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia i CUJIbl TOKA IPU IAPAJUICIBHOM COCIMHEHUU
PE3UCTOPOB.

Onpenenenne pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO YEPE3 JTAMIIOUKY, OT
HaIpsHKECHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnengoBanre MarHUTHOTO B3aUMOJICUCTBHS ITOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO MOJISI IOCTOSAHHBIX MAarHUTOB IIPU  HX
00BEIMHEHUH U pa3/IeJICHUN.

Hccnenoanue neCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.



17. OnBITBI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUSA
KaTyIIKM ¢ TOKOM M MarHura OT CWJIbl TOKa W HampaBJICHUS TOKA B
KaTyILKe.

18. I3ydeHue neiCTBUs MarHUTHOT'O I10JIS Ha IIPOBOAHUK C TOKOM.

19. KoHCTpyHpOBaHuE U U3y4E€HHE pa0OTHI JIEKTPOABUTATEIS.

20. U3mepenue KII/I 35ekTpoABUraTENbHOM YCTAHOBKH.

21.OnbITBI TIO UCCJENOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOW WHIYKLIMH:
MCCIICJOBAHUE W3MEHCHHM 3HAYEHUS W HAIPaBICHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBmwkeHHE. MarepuanbHas Touka. Cucrema OTCUéTa.
OTHOCUTENIBHOCTh MEXAHUYECKOTO JBWKEHHUS. PaBHOMEpHOE MPSAMOJIUHEUHOE
nB>xkeHne. HepaBHOMepHOE NpsMONMHENHOE JBH>KeHUE. CpelHsIs U MTHOBEHHAs
CKOPOCTb TeJia TPU HEPAaBHOMEPHOM JIBUKCHUH.

VYckopenue. PaBHOyckOopeHHOe NpsiMOJIMHEWHOE JBHkeHHe. (CBOOOIHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE ABMkKEHHE TIO OKpyx)HOCTH. [lepuoa u yactora oOpaiieHusl.
JIuHeitHas u yrioBasi CKOpoCTH. L[eHTpoCcTpeMUTENbHOE YCKOPEHHE.

[IepBsiii 3akoH HptoToHa. Bropoit 3axkon Herotona. Tpernii 3akon HerotoHa.
[IpuHIMT Cynepno3uny CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS MOKOSI, IPYTHE BUbI TPEHHUSI.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOTHOTO
naneHus. JlBmwxkenne maHeT BOKpyr CosHma. IlepBas kocMuueckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanibHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbe tena. M3MeHeHne mMmiynbca. IMIyabc cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUIKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa Ccuil TSKECTH, YHPYroCTH,
TpeHusi. CBs3b dHEpPruu U paboThl. [loTeHIManbHas YHEPTUs Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIManbHas SJHEPTUS CKATOU NPpYyKUHbIL. KnuHetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTUH.

Hemoncmpauuu.

1. HalmroeHre MeXaHU4eCKOro ABUKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TE

OTCU€TAa.
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8.

9.

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

CpaBHeHHE ITyTEN U TPAEKTOPUI ABMXKEHHS OJJHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS ITPSIMOJIMHEMHOTO JIBUYKEHUS.
HccenenoBanue Npru3HakOB PaBHOYCKOPEHHOTO ABUKECHUS.

Habmoienue nBmkeHus Tela Mo OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHU, MPOUCXOAIINX B CUCTEME OTCUETA
«Temexxka» npu €€ PaBHOMEPHOM M  YCKOPEHHOM JBHKCHUH
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTB YCKOPEHHs TeJla OT MACCHI TeJla U JEUCTBYIOLIEN Ha HETO
CHJIBI.

HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TETI.

N3meHenue Beca Teia pyu yCKOPEHHOM JBHKCHUH.

Ileperaua uMIyabsca npu B3aUMOJIEUCTBUU TEI.

[IpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEI.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJIEHCTBUH.

CoxpaHeHne UMITyJIbCca P a0COJIFOTHO YIPYTOM B3aUMOICHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHrne MEXaHMYECKON DHEPTUM NPH IBUKEHUH TEJIA IO IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa IJisi pa3roHa W JadbHEUIIEro paBHOMEPHOTO
JBM>KCHUS IIAPUKA WIINA TEIEHKKH.

OrnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHS OpyCKa WM JIBUXKCHUS
[IapyKa 1Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JABUKEHUH TIO
HAKJIOHHOM IIOCKOCTH.

NccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPECHHOM
JBH)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HayaJbHOM CKOPOCTH IYTH OTHOCATCS KaK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanrie 3aBUCUMOCTH  CUJIBI  TPEHUS CKOJIBKEHHUS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenre kodduieHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS NP PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU30HTAIILHON MOBEPXHOCTH.



10. Onpenenenne padOThl CWIBI  YIOPYrOCTH HpH HOIBEME TIpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJCOAHUI: IEPHO/I,
4acToTa, aMIUIATyJa. MaremaTiuyeckuil U NpYyKUHHBIM MasTHUKH. [IpeBpamieHue
SHEPIUH MPH KOJIeOATETbHOM JIBHXKCHHH.

3aryxaomue — konebaHus.  BoiHyxkneHnsle — konebanus.  Pesonamnc.
Mexannueckue BoOJHBIL. (CBoilicTBa MEXaHHYECKUMX BOJH. IIpomonbHbie WH
nonepevyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ paclnpoCTpPaHEHUs.
MexaHn4decKre BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOoHa. OTpakeHue 3Byka. MHPpa3Byk u
YIIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kosiebaHUM TEN MO IEWCTBUEM CHIIBI TSHKECTH M CHJIBI
YIPYTOCTH.

Habmonienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabitoieHue BbIHYK/IE€HHBIX KOJIE0aHUI U pe30HaHCA.

PacnipocTpanenne npo10ibHBIX U MONEPEYHBIX BOJH (HA MOJIEIH).

HalnroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OmpezneneHue 4YacTOoThl M IepHoja KojeOaHUM MaTeMaTHYecKOIro
MasiTHUKA.
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2. OmpenesneHre 4aCTOTHI U IEpHUOJia KOJIeOaHUM MPYKUHHOT'O MasTHUKA.
3. HccrnenoBanue 3aBUCUMOCTH MEPHOJIa KOJICOAHHWM MOIBEIIICHHOTO K HUTH
rpy3a OT JIJTMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH TTeproia KojaeOaHui Mpy>KMHHOTO MasiTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH Meproaa KoJieOaHUM Tpy3a, TOJABEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  TepHojia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaICHHUS.
Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIE.  OJEKTPOMarHuTHele  BOJIHBL.  CBONCTBa
AneKTpoMarHuTHbIX BOJH. Illkanma »nekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.



OnexTpomMarHuTHas npupoja ceera. CKopocTh cBeTa. BonHOBBIE CBOIICTBA
CBETa.

Jlemoncmpayuu.

1. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. VI3ydyeHue CBOWCTB 3JIGKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOHIIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mopens  cBera.  Hcrounuku ~ cBera.  [IpsmosmHeiHoe
pacrtpoctpaHeHue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue cBeta. Ilnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenune cBera. 3akOoH IpenomieHuss cBera. [lomHoe BHYTpeHHee
OTpa)KEHUE CBeTa. VICHNOIb30BaHUE TIOJHOTO BHYTPEHHEIO OTPAXKEHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom gyuet B smH3e. Ontuueckas cuctema (oroanmapara,
MHUKpOCKOINa M Tejeckomna. ['7a3 kak omnrudeckas cucrema. biM3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbtoTtona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpsiMmonuHeEtHOE pacCIpOCTPAHEHUE CBETA.

OTpaxxkeHue cBera.

[Tomy4yenue n300pa>keHuil B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[Ipenomiienue cpera.

OnTHYeCKUU CBETOBO.

Xon nyyei B coOuparoleit JImHse.

X0 1y4el B pacCeuBarollei JUH3E.

[Tony4yenue n300pakeHUi ¢ TOMOIIBIO JTUH3.
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9. Ilpunnmn nerictBus poToarmapaTa, MUKPOCKOTIA U TEJIECKOTA.

10. Moaensb riaasa.

11. PaznoxxeHue 0e1oro cBera B CIEKTP.

12. Iloxy4yenue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LBETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanne 3aBUCUMOCTH yTIJIa OTPaKEHUsI CBETOBOTO JIy4a OT yria
TaJICHUSL.
N3yuenune xapakTepucTUK N300paxKeHus peIMeTa B MIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHMOCTH yIJia IIPEJIOMIIEHHS] CBETOBOIO JIyda OT yIJia
I1aJICHUS] HA TPAHULIE «BO3LyX—CTEKIIO».



[Tomy4yenune n300paXkeHN ¢ TOMOIIBIO COOMPAFOIICH JINH3HI.

5. Ompenenenne HOKyCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMparomeit
JIMH3BI.
OnbITHI 110 Pa3yI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCIPUATHUIO LIBETA PEIMETOB IIPU UX HAOIIOACHUM YEPE3
L[BETOBBIE (PUIIBTPHI.

Pa3znea 12. KBaHTOBBIC SIBJICHHS.

OmnsiTel Pe3epdopaa u minanerapHas Mozaens atoma. Mognens aroma bopa.
Hcenyckanne n nornomenue cBera atoMoM. KBaHTBI. JInHeHyaThie CIIEKTPBI.

PagnoaktuBHoCTh. Anbda, OeTa- u ramma-usiaydeHus. CTpoeHne aTOMHOTO
anpa. HykionHas Mogens aromHoro sapa. Msoromel. PannoaktuBHBIE
npeBpaienus. llepuon nomypacnana aTOMHBIX s1€Ep.

SlnepHple peakuuu. 3aKOHBI COXPAHEHHMs 3apsSI0BOIO M MAacCOBOIO YHCEIL.
OHeprus CBsA3M aTOMHBIX sjuep. CBsi3p Macchl M 3Hepruu. Peakuny cuHTe3a U
nenenus saep. Microunnku 3ueprun CoslHIA U 3BE3NL.

Snepnas sHepreruka. JleMCTBHS paauOaKTUBHBIX HW3JIYYEHHU HA IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

CrexTpsl U3IIy4EHHMS U ITOTJIOIEHUS.

CnekTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Bunbscona.

PaboTa cuéTunka HOHU3ZHPYIOUIUX U3TYyUEHUH.

Perucrpanus uzinydeHns NIpupOIHbIX MUHEPAJIOB U ITPOIYKTOB.
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Jlabopamopuwie pabomul u onvimol.

1. HaOmnromeHue CIIONIHBIX U JMHEHUYATHIX CTIEKTPOB U3ITYUCHHS.

2. HccnenoBanue TpeKkoB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMOZHOMY

nytH (1o ¢poTorpadusim).

3. U3mepenue pagnoakTuBHOIO (hoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOIMINI MOTYJb MPEAHA3HAYEH ISl CUCTeMaTH3alluu
U 0000ImeHus MPEeIMETHOTO  COAEpPKaHUS M ONbITa  JEATEJIbHOCTH,
IpUOOPETEHHOTO TIPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TaKkkKe IS TOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHy 10 (Qu3uke s 0O0y4arommxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEIMET.

[Tpu m3ydeHNUM MAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECHeunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHwus, (opmupyercs
€CTECTBEHHOHAYYHasi TPaMOTHOCTh: OCBOCHHE HAyUHbIX METOJIOB UCCIIEAOBAHNUS



ABIICHUN TPUPOABI U TEXHUKH, OBJIAJCHUE YMEHHSIMH OOBSACHATH (PU3MUECKHE
ABJICHUSA, IIPUMEHSS TIIOJy4€HHBbIE 3HAHMs, peIlaTh 3aJa4d, B TOM YHCIE
KAUE€CTBEHHBIC U DKCIICPUMEHTAJIbHBIC.
[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep JAHHOIO paszesa peaau3yercs
32 cu€T TOro, 4ro oOOydarolluecs BBIIOJHAIOT 33JaHUs, B KOTOPBIX UM
IIPEJIaracTCs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUW pAcCrHo3HaBATh M HAYYHO OOBSICHAThH
(puznyeckue IBJICHUS B OKPYKAIOLIEH PUPOJE U TOBCEIHEBHOM KU3HM;
UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEOBaHMS (DU3UUECKUX SBJICHUH, B TOM
Yy cie 1)1 IPOBEPKU TUIIOTE3 U MOIYYEHHS TECOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4yHbIE OCHOBBI HanOOJiee BaXXHBIX JIOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUWA, HAIPUMED, TPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
JHEPIUU Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKyM HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTHKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
pE3ybTaTOB.

B pesynbrare nsyuenus GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS

y oOyuaromierocss OyayT copMUpOBaHbl CIEAYIONINE JTUYHOCTHBIE PE3yJbTaThl B
4acTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBJIICHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(u3HUECKON HAyKU;

— HEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

— TOTOBHOCTh K aKTMBHOMY y4YaCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM
JTOCTKEHUM (PU3MKH;

— OCO3HaHWE BAXXHOCTU MOPAJTBHO-3THUYECKUX MIPHUHIMIIOB B JEATEIbHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUSITUE ACTETHUYECKUX KadyecTB (PM3MUECKOW HayKd: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHHWE UEHHOCTU (U3NYECKOM HayKh KaK MOUIHOIO HHCTPyMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHUS TEXHOJOTMH, BaXKHEWILIEH COCTABISAIOLIEH
KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTHU, MHTEpEca K HCCIIEI0BATENbCKON
NEeATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI M  3MOLMOHAJIbLHOIO
0/1aronoJIy4us:

— OCO3HaHHWE IIeHHOCTH Oe30MmacHoro oOpa3a >KW3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXKHOCTH MpaBUi 0O€30IacHOrO TOBEICHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM 00OPYIOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

— c(hopMupoBaHHOCTh HaBbIKa peQIeKCMU, NPU3HAHWE CBOEro IpaBa Ha
OIMMOKY U TAKOTO e MpaBa y APYroro 4YeJI0BEKa,;

6) TPy10BOI0 BOCTIMTAHMS:

— AKTHBHO€ Yy4YacTH€ B PEIICHUM MPAKTHUYECKUX 3aJad (B paMKaxX CEMbH,
o0pa3oBaTeNnbHON OpraHu3aluu, TopoJia, Kpasi) TEXHOJIOTHYECKON U



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YUYECHHIO ITpodeccHil, CBI3aHHbBIX ¢ GUBHKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHUs 3a7ad B
0o0JlacTH OKpy>Kalollel Cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOLIEH CPEIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e §8) amanTanum K M3MEHSIOIMUMCSH YCJIOBHSM COUMAJIBHON W NPHPOIXHOH
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TIPU BBINOJHEHUU HCCIEAOBAHUN H
MPOEKTOB (PU3UYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTHUX;

e — TIIOBBIIICEHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTH B JOPMUPOBAHUYU HOBBIX 3HAHMI, B TOM yuciie (OpMYIUPOBAThH
U7IeH, TIOHATHUSA, TUTIOTE3bI O GU3HUUECKUX 00BEKTaX U SABJICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00J1acTU
busuKu;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISIBISATH B3aUMOCBS3HU MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHHM;

e — OIICHKAa CBOMX JCWCTBHM C YYETOM BIIMSHUS HA OKPYXKAOIIYIO CpeEnNy,
BO3MOKHBIX TJ100aJbHBIX TTOCJIEICTBUH.

METAINPEAMETHBIE PE3YJIBTATHI

B pesympraTe OCBOCHHS MporpamMmbl MO (U3MKE HAa ypPOBHE OCHOBHOTO
oO1iero oOpa3zoBanus y oOydaromierocss OyayT copMUpOBaHEI MeTanpeaMeTHbIe
pPe3yJbTaThl, BKIIIOYAIOIIUE TI03HABATEIILHBIC YHUBEPCATbHBIC ydeOHBIC ACHCTBYS,
KOMMYHHKATHBHBIC  yHUBEpCaJbHbIC  Y4YCOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHBEpCaJIbHbIC YUYCOHBIC ICHCTBU.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE JIeliCTBUS

Ba3oBble Jijornyeckue AecTBHA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB
(siBNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000OIICHHS U CPAaBHEHHS,

BBISBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pacCMaTPUBACMbIX (PaKTax,
TAaHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (DU3UUESCKUM SIBIICHUSM;
BBISIBIIATh TIPUYUHHO-CJICICTBCHHBIC CBS3M TMPU HM3YYCHHH (DU3UICCKUX
SIBJICHWIA W TPOIIECCOB, JIeJaTh BHIBOJIBI C UCIOJIB30BAHUEM JCTYKTHBHBIX
Y WHIYKTHBHBIX YMO3AKJIIOUYCHUH, BBIABUTATh TUIIOTE3bl O B3aMMOCBSI3SX
(GU3HYECKUX BEITUYHH;

CaMOCTOATENIbHO BBIOMpaTh CMoco0 pelieHus ydeOHol (dusndyeckoin
3ama4uM (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBare/LCKHe JeCTBUSA:

UCTIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MTO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(GU3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUECKOIrO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(pOpMALHIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI TI0 Pe3yJibTaTam
POBEIEHHOTO HAOIOICHUS, OTBITA, NCCIICIOBAHNUS;

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TaK)K€ BbIIBUTaTh MPEANOI0KEHUS 00 UX pa3BUTUH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHSATh Pa3IUIHBIC METObI, HHCTPYMEHTBI U 3aIIPOCHI TIPH TIOUCKE U
orOope WHGOPMAIMM WJIM JaHHBIX C y4€TOM MPEJIOKEHHOU Yy4eOHOU
(bU3UYeCKOM 3a1a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MHPOPMAITHIO
Pa3IMYHBIX BUIOB U GOPM IIPEACTABICHHSI,

CaMOCTOSATENIbHO  BBIOMpATh ONTUMAJIBHYIO (OpMYy  TPEACTABICHUS
nHpoOpMaMu M WUIFOCTPUPOBATh peIIaeMble 3aJlaud  HECIOKHBIMH
CXeMaMH, lrarpaMMaMH, HTHOHW rpaduKoi U UX KOMOMHAIIMSIMU.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIE JeHCTBUS:

B XOJ€ OOCYXXJeHUsi y4eOHOro Marepuania, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 33aBaTh BOIIPOCHI M0 CYIIECTBY OOCYX/1aeMO TeMBbI U
BBICKA3bIBaTh HJEW, HAlleJIEHHbIE HA pELICHHE 33/JaYd M TMOAAep KaHue
OJ1aro)Kes1IaTeIbHOCTH OOIIEHNS;



COMOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSMU JPYTMX YYaCTHHUKOB
Jranora, oOHapyXKMBaTh Pa3IU4HUE U CXOACTBO MO3HIINIA;

BBIPAKATh CBOXO TOUYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM U
WHAMBUAYAIbHON paOOThl MPU PEIIEHUH KOHKPETHOM (U3UYECKOM
poOJIeMBI;

IIPUHUMATh LIEJId COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no €€ JMOCTH)KEHHUIO: paclpelesisiTb poiH, OOCYKIaTh MPOLECCH U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBIINIOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAUECTBEHHOIO PE3yJbTara o
CBOEMY HAIPABICHUIO M KOOPAWUHHUPYS CBOM JACUCTBUS C JAPYTHMHU
YJICHAMH KOMAaHJIbl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOATENBbHO CPOPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

Pel"y.]ISITl/IBH])Ie YHuBEpCaJdbHbIC yqeﬁﬂme IleﬁCTBHﬂ

Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX UM YYEOHBIX CUTYyalUsX, TPEOYIOUIUX
JUTsl petieHust (PU3NYEeCKUX 3HaHUM;

OPUEHTUPOBAThCS B  PA3JIMYHBIX MOAXOJAX MPUHATUA  PEIICHHM
(MHIMBUAYaTbHOE, NPHUHAITHE PELICHUS B TPYyIIE, NMPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pellieHus (pU3NUecKo 3a1auu Win
IUTaHAa MCCIIEZOBAHUSA C Y4ETOM MMEIOIIMXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh MpeAJiaraéMble BAPUAHTHI PEIICHUIA;
Jienatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluy U NpeajaraTh IUIaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEHOCTHKEHHS)) Pe3yJIbTaToOB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJIHEHUS
($u3NYecKoro HMCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIAHOCTEW;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIH U YCIOBUSAM,;

CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY APYTOro;



npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUN (PU3NUECKUX 3a/1a4 WIN
B YTBEPKJICHHIX HA HAYYHBIEC TEMBI M TAKOE K€ IPABO APYIOTO.

IHHPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KkJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKME U  XUMHUYECKHUE  SIBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJEINb, THIOTE3a, €IUHUILI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE JBUXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPAeKTOPUs, pPaBHOAECUCTBYIOIIAS
cwia,  gedopmamus  (ympyras, — IUlacTHYecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBieHus (Iuddysus, TEMIOBOE JABMKEHHME YaCTHI] BEIECTBA,
PAaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUXKEHUE, HWHEpIUs,
B3aUMOJICHCTBUE TE€JI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalleHus, Tiepenaya JaBieHUS TBEPABIMU TeNaMH, KHUAKOCTSIMU U
razamMyd, arMocdepHoe JlaBlieHHWe, IUIaBaHUE TeJ, MpeBpalIcHUs
MEXaHUYECKON SHEPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBJICHHE M3YYCHHBIX  (PU3MUECKUX  SBJICHUM B
OKpYXalollleM MHpe, B TOM uHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
IpUMEPHI JABUKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW U HEXKUBOU
pUpoje, ACHUCTBUE CHUJIBI TPEHUS B TIPUPOJE W TEXHUKE, BIIHSHUE
aTMOC(EpHOTo JaBJCHUS Ha KMBOW OpraHU3M, IJIABaHUE PBIO, pbhlYaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHHA;
OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUCCKHUE SBICHUS, UCIIOJIB3YS
dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cuja TpEeHUs, JAaBlieHue (TBEPAOTO Teja, JKUAKOCTH, Tasa),
BBITAIKMBAIOIIAs] CHJIA, MEXaHU4YecKas paboTa, MOIIHOCTH, TIJICUYO CHUJIBI,
MOMEHT CUJbl, KOI(D(UIIMEHT TMOJIe3HOTO JEWCTBUS MEXAHU3MOB,
KHHETHYCCKass W TOTCHI[MANbHAS SHEPrus), MPH ONMUCAHWUW TPABHIBHO
TpakToBaTh  ()U3UYECKUM  CMBICI  HCIOJB3YeMbIX  BEJIWYMH, UX
0o003HaueHNs W ENUHMIBI (U3HUYECKUX BEIUYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTHMMH BEITUYHMHAMH,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUYHH;



XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHHS CUJl (BAOJb OJHOW MHpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumenaa, MPaBUIIO paBHOBecHs pbryara (0Ji0ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruM, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHpPOBKY 3aKOHA U
3aMUCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUd MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemar pacu€THele 3amadd B |—2 [JEWCTBHS, HCIOIB3YS 3aKOHBI U
dbopMmyIibl, CBA3BIBAIONINE (PU3MYECKHUE BEJIWYMHBI: HA OCHOBE aHaIM3a
YCIJIOBUS 33/1a4d 3alMChIBATh KPATKOE YCIIOBUE, TOJICTABIATh (DU3NUYECKUE
BENUYUHBI B (HOPMYJIBI U TMPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/a4, OLICHUBATh PEATUCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUUHBL;

pacrio3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MpU TTOMOIIH
bu3NMYEeCKUX METOJIOB, B OITUCAHUU UCCJICIOBAHUS BBIICIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUMoTely),  pa3iuyaTh W UHTEPHPETUPOBATH
MOJIYYEHHBIA PE3yJibTaT, HAXOJIUTh OIMMOKKM B XOJE OIbITA, JeJaTh
BBIBO/IBI 110 €70 pe3yJibTaTaM;

MPOBOJUTH OMBITHI MO HAOMIOACHHUIO (U3MYECKUX SIBJICHUM WU
bu3nUecKux CBOWCTB TeJ: dbopMynrpoBath MIPOBEPSIEMbIEC
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHUS,
3aMUCBhIBATh X0/ OMbITa U (POPMYITUPOBATH BHIBOII,

BBITIOIHATD MPSIMbIE W3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tela,
o0béMa, CHUIBI W TEMIEepaTypbl C HCIOJH30BAHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH TIOKAa3aHUS MPUOOPOB C YyUETOM
3aTaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3MUECKON BEITUYUHBI OT
JPYyrol ¢ HCHOJb30BAHUEM TIPSAMBIX H3MEPEHUHN (3aBUCUMOCTH MYTH
PaBHOMEPHO JBIIKYIIEroCsl Tejla OT BPEMEHHW JIBHKEHUS Teja, CHJIbI
TPEHUS CKOJIRKEHHS OT Beca TeJla, KadecTBa 00pabOTKH OBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUSI OT IJIOIIAIA COMIPUKOCHOBEHHUSI TN, CHUIIbI
YOPYTrOCTH OT YJJIMHEHHS MPY>KUHBI, BBHITAJTKUBAIONICH CHIIBI OT 00BbEMa
MOTPYKEHHOM YacTU TeJla U OT IUVIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Te€JIa, OT TIyOWHBI, HA KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBUI
TJIaBaHUs TEJl, YCIOBUW paBHOBECHs phluara W OJIOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUKM  Y4EOHOTO UCCJIENOBaHMs, COOWMpaTh YCTAaHOBKY U
BEITIOJTHATh W3MEPEHHsI, CIACAYs MPEMIOKCHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl TIOTYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIMYMH B BHJIE
NPEJIOKEHHBIX TAaONHIl U TpadUKOB, JENaTh BHIBOILI IO pe3yibTaTam
WCCJICIOBAHNS,

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUsS (DU3NYSCKUX BEIMYUH (IJIOTHOCTH
BCII[ECTBA JKUIKOCTH W TBEPAOTO TeNa, CHJIA TPEHUS CKOJBKCHUS,
JaBJICHWE  BO3/AyXa, BBITAJIKWBAIONIAs  CWJa, JCWCTBYIOIIAas  Ha
NOTPYKEHHOE B KHUJAKOCTh TeNo, KOd()(HUIMEHT MONe3HOro IeWCTBUS
MPOCTBIX MEXaHW3MOB), CIEAys TPEIJIOKCHHOW WHCTPYKIIUU: TIPH
BEITIOJITHCHUH W3MEPECHHH COOMpPAaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHHE UCKOMOW BEJIMYUHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPU paboTe C J1adb0paTOpHbIM
00opyI0BaHUEM;

YKa3bIBaTh MPUHIAIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMUCTR:
BEChl, TEPMOMETp, JTWHAMOMETp, COOONIAIOIIUECS COCYyHbl, Oapometp,
phIUar, MOABMKHBIN U HETIOABHUKHBIA 010K, HAKJIOHHAS TIJIOCKOCTH;
XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX OmMUCaHUs (B TOM YHCIE:
MOAIIWITHAKK, YCTPOWCTBO  BOJOMPOBOJA, THIPABIMYECKHN Tpecc,
MaHOMET], BEICOTOMED, TIOPIITHEBOIM HACOC, apPEOMETP), UCTIONIB3YS 3HAHUS
O CBOMCTBaX (PM3MUECKUX SIBJICHUN U HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpPUMEpPHl  (HAaXOOWTh  HWHPOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHWNA B TOBCETHEBHOMN
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTH MpU 00palieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI M COOJIOICHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHHUS B OKPYIKAIOIIIEH Cpejie;

OCYIIECTBJISATH OTOOpP HWCTOYHMKOB wuH(popManuu B HMHTepHere B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3alpOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM ® TyTEM CPaBHCHHMS PA3JIMYHBIX HCTOYHHUKOB BBIJICIATH
uH(pOpMAIUIO, KOTOpas SIBJISCTCS MPOTHBOPCUYUBONH WM MOXKET OBITh
HEIOCTOBEPHOM;

WCITIOJIB30BATh MPHU BHITIOTHCHUH yUE€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATypy  (PU3MUECKOTO COJEpKaHHs, CIPABOYHBIE MaTepUabl,
pecypcbl cetu IHTEepHET, BiaieTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHWE MHCHbMEHHBIE U YCTHBIE COOOIEHUsS Ha
OCHOBE 2—3 WCTOYHUKOB MH(pOpManuu (PU3NYECKOTO COJAEPIKAHUS, B TOM



qyclie MyOJUYHO JIeNaTh KpPaTKUE COOOIEHHUS O pe3ysibTaTaX MpPOEKTOB
WM Y4eOHBIX HCCIEJAOBaHWUN, MTpPH O3TOM TPaMOTHO HCIIOJIb30BAThH
U3yYeHHBI TOHATUHHBIA amnmapar Kypca (HU3UKH, COIMPOBOXKIATH
BBICTYIIJICHHE TIPE3CHTAINEH;

OpY BBIOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCICAOBAHUM pacrpenensTh
0053aHHOCTH B TpYIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3a/1a4aMHy,
CIIETUTh 3a BBHINIOJHEHUEM IUIaHA JCHCTBH, aJeKBaTHO OIICHUBATH
COOCTBEHHBIM  BKJaA B  JEATEIBHOCTh  TPYMNBI,  BBICTPAUBAThH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAsE MHEHHE OKPY>KAIOLIHX.

K koHIy 00yueHus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCITI0JI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe Tela, HACBIIIEHHBIH W HEHACHIIICHHBI Map, BIIAXKHOCTb
BO3/JlyXa, TeMIlepaTypa, BHYTPEHHSs OHEprus, TEIUIOBOM JBUTATENb,
AIIEMEHTAPHBIN JIEKTPUUYECKHUM 3apsijl, SJEKTPUUECKOE IO0JI€, POBOIHUKI
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;
pasznuyaTh ABJICHHS (TEIJIOBOE PACIIMPEHUE U CXKaTHe, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAUMBaHUE, KAIWUIAPHBIE SIBJICHUS, WCIApEHHUE,
KOHJCHCAllMsA, IJIaBJICHHUE, KpUCTauiM3auus (OTBEpAEBAaHUE), KUIICHUE,
Terlonepeaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3IIy4YECHHE),
ANEKTPU3ALUs TeJ, B3aUMOJIEUCTBHE 3apA/IOB, IEUCTBHS SJIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMbIKaHWE, B3aMMOJECHCTBHE MAarHUTOB, JEHCTBHE
MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHasE MHIYKIHs)
[0 ONHMCAHWID WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MUECKUX SBJICHUNA B
OKpY’>KaloIlleM MHpE, B TOM uHucie (PU3NUYECKUE SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHBIE SIBICHUS B MPUPO/IE,
KpUCTajulbl B mpupoje, uznydeHue CoiiHLA, 3aMep3aHue BOAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHEsI, CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeid MoIrocoB, POJIb MArHUTHOTO MOJIA Ui KU3HU Ha
3emuie, NOJIIPHOE CUSIHUE, IIPU 3TOM NEPEBOIUTH NPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNSTh CYLIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3UYECKHUX
SIBIICHU;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TE€N M (PU3NUYECKHUE SIBICHUS, UCIOIB3YS
dusznyeckrue BEeIMYMHBI (TEMIIEpaTypa, BHYTPEHHSA SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, YAEJIbHAS TEIJIOEMKOCTh BEILIECTBA, y/I€JIbHas TEIUIOTa



IUTaBIICHUS, yJelbHas TEIIoTa MapooOpa3oBaHus, yHAeTIbHAas TEIuioTa
CTOpaHHs TOIUIMBA, KO3()PUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MAallMHbl, OTHOCUTEJIbHAS BIAXHOCTh BO31yXa, JJICKTPUUYECKUN 3apsi,
CHJIA TOKA, JJIEKTPUYECKOE HANpPsDKEHHE, CONPOTUBIIECHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKAa), MPU OMNHCAHUM MPABUJIBHO  TPAKTOBATh
(Gu3MYECKU CMBICT HCIIOJIb3YEMbIX BEIWYMH, 0003HAUYEHHUS U €IUHUIIBI
(¢u3NYeCKUX BEIWYUH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIIME JaHHYIO
(u3NYECKyI0 BEJIMYMHY C JAPYTMMHU BEJIWYUMHAMH, CTPOUTHh TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SBJIECHUS M MPOIECCHI,
WCIIOJIb3Ysd OCHOBHBIEC IOJIOKEHHSI MOJIEKYJISPHO-KMHETUYECKOW TEOPHUH
CTPOEHHMsI BEIIECTBA, NPUHLHUII CYNEPHO3UINHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LI, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS JHEPIWM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTEMaTUYECKOE
BBIPAXKEHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl M CBOICTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyalul MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JTOrMYeCcKHuX
IaroB ¢ omnopoil Ha 1—2 W3y4YEHHBIX CBOMCTBA (DU3UUYECKUX SIBJICHUM,
(bu3znYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, HCHOJb3Yys 3aKOHBl H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE AaHAU3a
YCIIOBHSI 3a/lauyd 3aIllMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HENOCTATOK
JNAHHBIX I pelleHHs] 3aJadyd, BbIOMpATh 3aKOHbI U (OPMYIIbI,
HEeoOXoauMble JUIsl €€ peleHus, NPOBOAUTh PACUETHl M CpPABHHUBATh
MOJy4YE€HHOE 3HaUYeHUE (PU3NUECKON BETUUUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEUIUTh MPU OMOIIH
(bU3MYECKUX METOJ0B, MCHOJb3Yys ONUCAHUE HCCIEIOBAHUS, BbIICITH
MIPOBEPSEMOE  MPEIIOJIOKEHHE, OLECHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEIECHHUS UCCIIEIOBAHUS, JEIATh BEIBOJBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUA WU
(bu3nyecKuX CBOWCTB Tl (KamWUISIPHbIE SIBJICHUS, 3aBUCUMOCTD JJaBJICHHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUH OT LBETa H3JIydaromieil (MOrJIoNaroIei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUsS BOJBI OT TEMIIEPATyphbl KUIKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTPHU3alWs Tel W B3aWMMOJEHUCTBUE
ANEKTPUYECKUX 3aPAA0B, B3aUMOJEHCTBUE IIOCTOSIHHBIX MarHUTOB,



BU3yalM3alisl MAarHUTHBIX TIOJIEHl TMOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MarHUTHOTO TOJS HAa MPOBOJHHK C TOKOM, CBOWCTBA AJIEKTPOMArHuTa,
CBOMCTBa DJIEKTPOJBUTATENI TIOCTOSHHOTO TOKa): (opmMylIupoBaTh
poBepseMble MPENOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ MpSIMbIE  HU3MEpPEHUsT  TeMIepaTypbl, OTHOCUTEIbHOI
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HANpSIKEHUS C HCIOJIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB M NATYUKOB (PU3MYECKUX BEITUYHH, CPABHHUBATh
pe3ynbTaThl U3MEPEHUM ¢ YUETOM 3a/IaHHON aOCOIOTHOM MOTPEUTHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MYECKON BEIMYUHBI OT
Opyrol ¢  UCHOJb30BAaHUEM  NPSIMbIX HM3MEPEHUN  (3aBUCHMOCTD
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU MOMEPEYHOro
CEUEHHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 MpPOBOAHMK, OT HANpPSDKEHHS Ha  IIPOBOJHMKE,
UCCIIEJOBAaHUE IIOCJIENOBATEIbHOTO UM  NapajuIeIbHOTO  COEAMHEHUN
IPOBOJHUKOB): IIJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJIeays MPeAIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUL U TpapuUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIUYUH (yAelibHas
TEIJIOEMKOCTh  BEIIECTBA, CONPOTUBIECHUWE TNPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJeaysl MPEeAJIOKEHHON MHCTPYKUUU, U
BBIUUCIISATH 3HAUEHUE BEJIMYUHBL;

COOJII0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHbIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JCWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha MX oOmucaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOMHa, amIepMerp,
BOJIbTMETP, CUETUMK DIEKTPUUYECKON SHEPTrUu, 3JIEKTPOOCBETUTEIbHbBIC
npUOOPHI, HarpeBaTeNIbHbIE IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTENH, HIEKTPOMATHUT, AJIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOMCTBAaX (PU3MUECKHUX SBJICHUH U HEOOXOIMMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U M3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTHYHBIM pPHUCYHKaM (KUJIKOCTHBINA
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JE€KTPOCKOIl, PEOCTAT), COCTABIATh CXEMbI JIEKTPUUECKUX



1ernei ¢ Mmociuea0BaTeIbHBIM U MapauIeIbHBIM COCTUHEHUEM JJIEMEHTOB,
paszinyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETIeH;
NPUBOANTh  MPUMEPHl  (HaXOAWTh HWHPOPMAMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MYECKUX 3HAHWNW B TOBCETHEBHOMN
JKU3HU I oOecrieueHusi 6€30MacHOCTU MpU oOpalieHud ¢ mpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3J0pPOBbsI M COOJIOJCHUS
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEH Cpefie;

OCYIIECTBJIATh TOUCK WHGOpManuu (U3UIECKOTO COACPKAHUS B
WuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUH M MYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJCHATH  MHGOPMAILMIO, KOTOpas
SBJISIETCS] POTUBOPEUYNBOM UM MOXKET OBITh HEOCTOBEPHOM;
WCITOJIB30BATh MPH BBITOTHCHUHN yY€OHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JUTEPATYpPy (PUIHUECKOTO COJAEpXKAHUS, CIPABOYHBIC MaTepHUAIbI,
pecypcbl cetu UHTEpHET, BlaseTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIC COOOIICHWS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWs, B TOM 4UHCIE TyOJUYHO TIPEACTABISTH PE3YyIbTAThI
MPOCKTHOM WITM HMCCIIEIOBATEIBCKON JESITEIIbHOCTH, TPU 3TOM IPaMOTHO
UCIIOJIb30BAaTh M3YUYEHHBIM TOHSATHUHHBIA amnmapar Kypca (U3HKH,
COMPOBOXKIATh BBHICTYTUICHHUE TTPE3CHTAIINCH;

IPU  BBHITIOJHEHWH YYEOHBIX TIPOEKTOB M HCCICIOBAHWUN (PU3NUECKHUX
MPOLIECCOB paclpenesiTh O0S3aHHOCTH B TPYIINE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMHU, CJCAUTH 3a BHITIOJHEHUEM IUIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJeKBAaTHO OIICHHBAaTh COOCTBEHHBIM BKJIaJ B
NEeATETLHOCTD TPYIIIBI, BEICTPAMBAaTh KOMMYHHUKATHBHOE B3aNMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIty oOyueHus B 9 kjiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

UCIIOJB30BaTh MOHSTHUSA: CUCTEMa OTcu€Ta, MaTephalibHasi TOYKa,
TPaeKTOpHUsi, OTHOCUTEIBLHOCTh MEXAaHWYECKOTO IBIKEHUS, Achopmaius
(ympyrasi, mjacTuueckas), TPEHHE, IEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TSKECTH, aOCONIOTHO TBEPAOE TEINO,
IEHTP TSDKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUsI U
BOJHBI, 3BYK, WH(GPa3BYyK H YJIbTPa3BYK, OSJIECKTPOMATHUTHBIC BOJHBI,
IIKaJia 3JIEKTPOMarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIaJIbHO30PKOCTb,
CHEKTPhl UCIYCKAHUS M MOTJIOIIeHUs, anbda, 0eTa- U raMmma-u3iayyeHus,
W30TOIIbI, SiZIEPHAsl SHEPTETUKA;



pasznuyarh SIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JNBUKEHUE, PAaBHOYCKOPEHHOE IMPSMOJIMHEMHOE JBHJKEHHE, CBOOOJHOE
najieHue TeJ, pAaBHOMEPHOE JBM)KEHHE 0 OKPYKHOCTH, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KoJieOaTelbHOE ABMKEHHUE (3aTyXarouue u
BBIHYKJICHHbIE KOJI€OaHHsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3BYyKa, MPSAMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEJIOMIICHUE
CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B
CHEKTp M CJOXXEHHE CIEKTPaJbHBIX I[BETOB, JIMCIIEPCUS CBETa,
€CTECTBEHHAsl PaJAHMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOTO CIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX  (PU3MUECKUX  SBICHUM B
OKpYyXarolmeM Mupe (B TOM 4Yucie (PU3NYECKHE SBICHUS B MPHUPOIE:
MIPUJIUBBI U OTJIUBBI, IBUKEHUE T1aHET CONHEYHOU CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHUSITHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAMH, 3XO0, IBE€Ta Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE AEHCTBUE BUIUMOTO,
yIbTPaUOIECTOBOTO U PEHTICHOBCKOTO M3Ty4YeHUH, €CTECTBEHHBIM
PaIOAaKTUBHBIN (HOH, KOCMUYECKHUE JIy4d, PAAUOAKTUBHOE H3IIyUYCHHE
NPUPOJIHBIX MHUHEPAJOB, JEUCTBUE PAJUOAKTHUBHBIX HW3IYYEHUN Ha
OpraHu3M YeJIOBEeKa), NMPH 3TOM MEPEBOAUTH IMPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKU) (PU3MUECKUX
SIBIICHUI;

ONKCHIBATh U3yUCHHBIE CBOMCTBA TelI M (PU3HUECKHUE SIBJICHUS, UCIIONB3YS
dbu3nueckue BENUYUHBI (CpPEIHSsI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JBH)KCHUHU, YCKOPEHHE, IMEPEMEIICHUE, MMyTh, YrioBas
CKOPOCTb, CHJIa TPEHUs, CUJla YNPYrOCTH, CHJIA TKECTHU, YCKOPEHHUE
CBOOOJHOTO TMaJeHusi, BEC TeJa, HUMIYJIbC Tellda, HMIYJIbC CHIIbI,
MexaHu4eckas paboTa M MOIIHOCTh, MOTEHIIMAIbHAS DHEPrUsl Tela,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUSA CHKATOU
NPY>KUHBI, KUHETHYECKash DHEPrus, IIOJHAs MeXaHW4yecKass DJHEeprusl,
NEepPHOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUSI CPEJIbl), IPU OMUCAHUU
MPaBUJIBHO TPaKTOBaTh (DM3UYECKUN CMBICI HCIOJIb3YyEeMbIX BEJIUYHH,
00O3HaueHUs W EIUHUIIBI (U3UYECKUX BEIWYUH, HAXOJUTH (DOPMYIIBI,
CBSI3bIBAIOIIUE JTAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEJTUYUHAMH,
CTPOUTH IpapUKK N3YyUEHHBIX 3aBUCUMOCTEN PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOI'O TITOTEHUS,



OPUHLIUI CYNEepPHO3UIMN CHJI, NPUHLUI OTHOCUTeNnbHOCTH [anumes,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMITYJbCa, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOIO U MAaCCOBOIO UHCEN
OpU SJAEPHBIX PEAKIUAX, IPU ITOM JAaBaTh CIOBECHYI (OPMYIUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHNUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl W CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOIrMUECKUX
[IaroB ¢ OMOpPOM Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTth pacyu€THble 3a7aud (ONMUpalolMecss Ha CHCTeMy U3 2-3
yYpaBHEHUI), UCHOJB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3NUYECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJjaud 3allMChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JIaHHBIE, BbIOWPAThH
3aKOHBI U (HOPMyIIBI, HEOOXOANMBIE AJISl PELICHUS, POBOIUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHA (PU3NIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO pELIUTh MPU [MOMOLIH
($U3NYECKUX METO/OB, MCIOJIb3Yysl ONUCAHHE HCCIEOBAaHUS, BBIICIATH
IpOBEPSIEMOE TPEIANOJIOKEHNE, OICHUBATh MPABUIIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCICJOBAHMS, JIelaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOJIIOIEHUH U OIIBITOB,;

OPOBOAUTH OMBITBI TIO0 HAOMIOAEHUIO (PU3NYECKUX SBICHUM WM
¢u3znyecKkux CBOWCTB Ted (M3ydeHHe BTOporo 3akoHa HbroTOHA, 3akoHa
COXPAaHEHUSl HHEPruM, 3aBUCUMOCTb MepHoAa KoJeOaHWH MpPYXKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MaJIbIX KOJEeOaHUU, MPSIMOJIMHEHOE pAacIpOCTpaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIIEKTP, U3YyUCHHE CBOMCTB HM300paXK€HUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)k€HUs IMpeaMeTa B coOMparouieit
JWH3e, HAOMIOJEHNE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa
0o0OpyOBaHUS, OMHCHIBATH XOA OMBITA W €r0  Pe3yJbTaThl,
(bopMyIUpOBaTh BHIBOJIBI;

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUE U3MepseMoil BeIMYMHbl ((POKYCHOE pacCTOsHHE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOP crHocoba H3MEPEHHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOANUTh MCCIENOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYHUH C
UCIOJIb30BaHUEM MPAMBIX U3MEPEHUI (3aBUCUMOCTh IIYTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBH)KEHMHM 0€3 HaudajJbHOM CKOpPOCTH, NEPHOJA
KOJICOaHMI MaTeMaTHYeCKOTO0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKEHHUs CBETa OT yrila MaJCHUS U yria MPEeJOMIICHHUS OT yria
NaJcHNs): IUIAHUPOBATh HCCJICNOBAaHUE, CAMOCTOSITEILHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pE3ydbTaThl IMOJYyYEHHOH 3aBHCHMOCTHU
bU3MYeCKUX BETUYMH B BUAC TaONWIl U TpaduKOB, NeJaTh BBIBOIBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

NPOBOJUTH KOCBEHHBIE W3MEpEHUsl (U3UUYECKUX BEIWYUH (CPEaHSI
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPCHHOM JBUKCHHH,
YCKOpEHUE CBOOOJHOTO MaJieHUs, XECTKOCTh MNPYXHUHBI, KOAPQPUIIUEHT
TPEHUSI CKOJBXKCHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YacTOTa W
nepuoJl KojJeOaHWi MaTeMaTH4eCcKoro | MPYKUHHOTO MAasiTHUKOB,
onTUYeCKas Ccuia coOuparomed JHMH3bI, PaTUOAKTUBHBIN  (HOH):
IUIAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBHITIOJTHATh U3MEPCHUS, CIEeAys MPEII0KEHHON WHCTPYKIIUU, BBIYUCIIATH
3HAYCHWE BEJIMYMHBI U aHAJTU3UPOBATH MOJIYICHHBIC PE3YIbTAThI C YYETOM
3a/IaHHON TTOTPENTHOCTU U3MEPEHHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPU paboTe C J1ab0paTOpHbIM
00opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKA W3YYEHHBIX (DU3UYCCKUX MOJICTICH:
MaTepuaibHas TOYKa, aOCOTIOTHO TBEPIOE TEJIO, TOYCUHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJeJIb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepPU30BaTh TPHUHIIUIBI  JEHCTBUS H3YyYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPONCTB C OMOPOM Ha HMX omnucanus (B TOM YHUCITE:
CIUJOMETP, NATYUKU TIOJIOKEHMsI, PACCTOSHHUS W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, Tepuckom, (oroanmapar, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuiabCOoHA), HCHONMB3YysSd 3HAHHUS O
CBOMCTBAaX (PU3NYECKHX SBICHUA W  HEOOXOIWMble (U3HUECKHE
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbI U CXEMaTUYHBbIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIIBHBIX MPUOOPOB W TEXHOJIOTHYECKUX IPOIIECCOB
pU PEIICHUH YYCOHO-TIPAKTUYCCKUX 3a7a4, ONTHYCCKHUE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B TTOCKOM 3€pKajie M COOMpaIoIei TNH3E,
NPUBOAUTH  TMPUMEPH  (HaxoauTh UHPOpPMAIUIO O  TMpUMEpax)
MPAKTUYCCKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHWKW B ITOBCEIHEBHOMN
JKU3HU Il oOecreueHusi 6€30MacHOCTH MpU OOpallieHuyd ¢ IpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI M COOJIOICHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIEeH Cpefie;



OCYIIECTBJIATh TOUCK WHPOpManuu  (U3UIECKOTO COJACPKAHUSI B
HuTepHeTre, caMOCTOATENBHO (GOPMYIHUPYs TIOMCKOBBIN 3aMpoc, HaXOAUTh
IYTU ONPEIENIEHUsI JOCTOBEPHOCTH IMOJyY€HHON MH(QOpMAalMU Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPH BBINOJIHEHUH Y4YEOHBIX 3a/JaHUN HAay4YHO-IOMYJIPHYIO
JAUTEpaTypy  (PU3NYECKOTOo  COAEpXKaHMs, CIPAaBOYHBIE MaTepuasbl,
pecypcesl cetu MHTEpHET, BnaaeTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMUCHbMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpMAIlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COAEpKaHUS,
nyOIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM MM MCCIEA0BATEIbCKOM
NEATEIbBHOCTH, NIPU 3TOM TPAaMOTHO  MCIOJIB30BATh  W3YYCHHBIN
NOHATUUHBIN anmapar HM3y4yaeMoro pasjaena (U3MKA U CONPOBOXKIATH
BBICTYIUICHHE TMIpe3eHTaluel ¢ yd4é€ToM OCOOEHHOCTEW ayaUTOPHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoasnbie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznen 1. ®dusuka u eé poJib B IO3HAHNH OKPYKAIOLIEro MUpa
bubnunoreka LIOK
1.1 ®dusnka - HayKa o one 2
HSHKE - HayK Hpupon https://m.edsoo.ru/7f416194
1.2 Du3nyecKne BeITNYNHbI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBII METO] TTO3HAHUS 2 1 bubmorexa HOK
' ya A https://m.edsoo.ru/7f416194
Hroro o pazaeny 6
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa [IOK
2.1 Crtpoenue BelecTna 1
TPOCHHE BEIIeCTS https://m.edsoo.ru/7f416194
29 JIBr>kKeHre U B3aUMOJICCTBUE YaCTHUI] ) | bubmuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 noamorexa 1O
https://m.edsoo.ru/7f416194
Hroro o pasaeny 5
Paznen 3. /IBu:kenune U B3auMo/ieiicTBue Tej
bubanoreka IJOK
3.1 MexaHn4eckoe JBUKEHUE 3
A https://m.edsoo.ru/7f416194
3.2 Huepnus, macca, IIIOTHOCTh 4 1 bubnunorexa LIOK



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

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

bubnunoreka LIOK

. .B 14 2
33 (-una. Bt cin https://m.eds0o.ru/7f416194
Hroro no pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBneHus TBEPAbLIMU 3 bubnmnoreka HOK
' TeJIaMH, )KUJAKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 HlasiieHue xuKocTn > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4, A
3 TMOC(EpHOE AaBCHHE 6 https://m.edsoo.ru/7f416194
44 [elicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pea S. PaGora n MOIIHOCTB. JHEpPIrus
bubmnoreka IJOK
1 P 1
3 a60Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bubmnoreka IIOK
2 II 1
3 POCTRIC MEXAHHIMBL > https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
53 M 4 1
CXAHITICCRA SHEPTI https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudgpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (i pp )
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
bubnuoreka [IOK
1.1 i
Crpocnne u cBoficTBa BemecTsa 7 https://m.edsoo.ru/7f4181ce
bubnunorexka LIOK
1.2 T 21 1
CIIIOBBIC HPOHECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3zneu 2. DiiekTpuyeckne U MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnmnoreka [JOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.2 I1 i i 20 1 7
OCTOSIHHBIN AJIEKTPUYECKUHN TOK https://m.edsoo.r/7#4 18 Lce
2.3 MarsuTHbIE SIBICHUS 6 1 1.5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
2.4 C) 4
AICKTPOMATHITTHA MHAYKIIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 3 14.5



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

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaejioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (i pp )
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
Paznen 1. Mexannueckue siBJIeHHUS
L1 MexaHndeckoe OBUKEHUE U CITOCOOLI €0 10 1 bubnunoreka LIOK
' OITMCAHU https://m.edsoo.ru/7f41a4a6
bub OK
1.2 BsaumoneiictBue Ten 20 1 3 nbsmorexa I1
https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 3aKOHBI COXpaHEHUT 10 3
p https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznen 2. Mexannueckne Ko1e0aHusi U BOJIHBI
bu6nmorexa LIOK
2.1 Mexannueckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHnueckne BOJIHBL. 3BYK 8 1 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjnen 3. DiieKTpoMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJHBI
31 DNeKTPOMarHuTHOE TOJIE 1 6 ) bubnmnorexa [JOK
' DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CeeToBbIe SIBJICHUS
4.1 3aKOHBI paclpoCTPAHEHHUS CBETA 6 2 bubnmnoreka [JOK



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

bubnunoreka LIOK
4.2
JIMH3BI 1 onTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4. P 2
3 a3j0keHue 0enoro cBera B CIIEKTP 3 https://m.odsoo.r/7f4 lada6
Uroro no pazneny 15
Pa3pen 5. KBanToBbI€e IBJICHUSA
bubnuoreka [{OK
1 41 4 1
5 CIIyCKAaHHE U MOTJIOIIEHUE CBETa aTOMOM hitps://m.cdsoo.rw/7f4 1ada6
bubnunoreka LIOK
2 1
> CTpocHHe aTOMHOTO 7pa 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
53 A 7 1
AICPHHIE PeaKttin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IHAI0IIM A MOYJIb
6.1 [ToBTOpEeHME U 00001IEHUE COAEPHKAHUS 9 ) bubmuoteka [IOK
' Kypca Gusmuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

®usuka — HaykKa O MpUpoOE.
SBnenus npupobl

dusznyeckue SABICHUS

dusnueckue BEIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEpaTypbl IpU NOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMIEpaTypbl"”

MeTOI[I)I Hay‘{HOFO IIO3HAHUI.
Onucanne GpU3NIECKHUX SBICHHI C
IOMOIIBIO MOJIEJIEN

bubmnoreka IJOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "lIposepka
TUIOTE3bI: NAIBHOCTD NOJIETA IIapHKa,
MYIIEHHOTO TOPU30HTAJIBHO, TEM
Oosbliie, yeM OoJblIe BHICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEILECTBA

bubanoreka IJOK
https://m.edsoo.ru/ff09fe0a

JIBr>xeHune 4acTHIl BEIIESCTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



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

VYpoxk-uccienoBanue «OnbIThI IO

9 HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
1 Bozbl. O000IIEHNE 110 pa3eny bubnmnoreka HOK
«IIepBoHayanbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaandecKkoe JBIKCHHE.
bubnuoreka [{OK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBHKCHHUE
bubnuoreka [{OK
13 Ckopoctb. EquHuIBI CKOpOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu u BpeMEHU IBHKCHUS bubmorexa HOK
yr P a https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubmuoteka [IOK
WHEPTHOCTH TEJN https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTH BemiecTBa. Pacuet Macchl bubmnoreka IJOK
1 00BbeMa TeJia Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IUIOTHOCTH TBEPAOTO TENA»
13 Pemenue 3amad nmo treme "[L1oTHOCTH but6mmorekxa [IOK
BemiecTBa" https://m.edsoo.ru/ff0al23c¢
Cwuita Kak XapakTepHUCTHKA
19 B3aumojercTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopaTopnas pabora «3yuenue

3aBUCUMOCTH PACTAKCHUA



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

(medopmanum) Mpy>KUHBI OT
IIPUIIOKEHHOHN CUIIBD»

21 SBnenue Tarorenud. Cumia TSKECTU
CBsI3b MEXKTY CHUJION TSIKECTH U
. Y bubnuorexa [IOK
22 Maccoii Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia TsHKeCTH

” Cuiia TSKeCcTH Ha APYTHX IJIaHEeTax. bubnmoreka [JOK
OU3NYECKUE XAPAKTCPUCTUKHU TUIAHET https://m.edsoo.ru/ff0al1502

bubnuoreka [{OK

24 Nsmepenue cun. JluHamomer

P A P https://m.edsoo.ru/ff0al8cc
bubnuoreka [{OK

25 Bec tena. HeecomocTh 1

https://m.edsoo.ru/ff0al778
CroxxeHue OByX CUJl, HallpaBJICHHEBIX
26 10 OJTHOM I }I?\I/I)i)ﬁ ’ bubmmorexa [OK
A . p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOMmAs CHIT

27 Pemenue 3anau mo teme
"PaBHonelicTByrOMmIast crt”

73 Cuia TpeHus u e€ Bubl. TpeHue B bubnuoreka [JOK
MIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yuenue
3aBUCUMOCTH CHUJIBI TPEHUS

29 CKOJIb)KEHUS OT CHJIbI IaBJICHUS U bubmmorexa [TOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW

30 Pemenue 3agau Ha onpeneneHne
PaBHOJICHCTBYIONIEH CHUITBI

31 Pemenue 3anau mo temam: «Bec but6mmoreka [IOK

tenay, «['padpudeckoe n3odbpaxenue

https://m.edsoo.ru/ff0alde0



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
https://m.edsoo.ru/ff0a1de0

cunmy, «Cunbl», «PaBHOACHCTBYIONIAS
cUI»

KonTponbHas pabota no Temam:
«Mexanunueckoe qBUKeHUe», «Macca,

32 IUIOTHOCTBY, «Bec Tenay,
«"paduyeckoe n300paKeHUE CUIT»,
«Cunbi»

13 Hasnenue. CriocoObl yMEHbIIECHUS U Bbu6mmoteka [JOK
YBEIUYEHUS aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3a. 3aBUCUMOCTh

B bubnuoreka [{OK
34 JaBJIEHH ra3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepemaua pgaBiaeHUS TBEPABIMU
P P bubnunoreka LIOK
35 TeJIaMH, )KUIKOCTSIMU U Ta3aMHu.
https://m.edsoo.ru/ff0a25b0
3akoH [lackamns

16 JlaBrieHMEe B )KUJIKOCTH U Ta3e, bu6nmnorexa LIOK
BBI3BAHHOE JECMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3aigau no reme «/laBnenue B bubnuoreka [{OK
JKHIKOCTH U rase. 3axkoH Ilackaisy https://m.edsoo.ru/ff0a2826

bu6nmnorexa LIOK

38 CooOmarommecst Cocy bl

ottt yA https://m.edsoo.ru/ff0a2970
but6mmoreka [IOK

39 I'mpgpaBnmdeckuii mpecc

P p https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopuiaeBon
JKUIKOCTHBIM HAcOC

A1 ATmochepa 3eMiIM U IPUYKHBL € bu6muoreka [IOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3nyxa. AtmochepHoe bubmuorexa [JOK



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

JaBIIEHUE

https://m.edsoo.ru/ff0a2b5a

H3mepenne aTMOChEepHOTo TaBJICHHS.

bubnunoreka LIOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTBH aTMOC(HEpPHOTO BuGmiorexa LIOK
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JTABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
ATmocdepHoe naBrneHue"
JleficTBrE KUIKOCTHU U Ta3a Ha
47 MIOTPY>KEHHOE B HUX TEIO. buomorexa LIOK
https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEH CHIIBL, bubnunorexa LIOK
JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
JlaGopatopHast paboTa 1o Teme
49 «ccrnenoBanue 3aBUCUMOCTH Beca bu6mmoreka IIOK
TeNa B BOJE OT 00bEMa MOrpyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJIa»
bu6nunorexa LIOK
50 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYMPOBAHUE JIOJKU U
onpeeraeHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlmaBanue but6mmorekxa [IOK



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

cynoB. BoznyxornaBanue,
«/laBieHue TBEPAbIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbhas pabota no teme

53 «/laBiieHHE TBEPABIX TEN, JKUIKOCTEH

Y Ta30B»
bu6nmoreka [IOK

>4 Mexanmeckas pabora https://m.edsoo.ru/ff0a3{82

bubnuoreka [{OK

33 MomgocTs. EARHALE! MOMIHOCTH https://m.edsoo.ru/ff0a3{82
Ypoxk-uccienoanue "Pacuér

56 MOIITHOCTH, pa3BUBaEMOM MpHU 1
noabEMe 1o JecTHuie"

57 IIpocThie Mexanu3Mbl. Phiyar.

PaBHOBecHue cun Ha ppiuare
Prruaru B TexHuke, ObITY U IPUPO/IE.

53 JlabopaTopHas pabota 0.5 bubnnoreka [JOK
«HccnenoBanue yciioBHI paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3ama4d mo Teme «Y CJIOBUS bubmnoreka IIOK
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust

60 Mexanu3ma. Jlaboparopnas pabota 0.5
«H3mepenne KI1/I HaknoHHOM
TIJIOCKOCTH

61 Pemenue 3agau mo teme "Pabora, bu6nunoreka LIOK
morutHoctb, KIT/1" https://m.edsoo.ru/ff0ad4c48

62 MexaHuyeckasi JHEPTUsl. bubnmnoreka [JOK



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
https://m.edsoo.ru/ff0a4c48

Kunernueckas 1 noTeHIMaIbHAas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpPaHEHMSI MEXaHUYECKOH
SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT MO TEME
"DKCHepUMEHTaIbHOE OIPEEICHHE
W3MEHEHMs KHHETUYECKON U
NOTEHIHAILHON SHEPTUH MIPU
CKaTBhIBAaHUHM TeJIa 110 HAKJIOHHOH
mockocty"

65

KonTponbhas padota no teme
«PaboTa ¥ MOLTHOCTh. DHEPrUs»

66

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBrKeHue"

bubnuoreka [IOK
https://m.edsoo.ru/ff0adeec6d

67

PesepBHrlIit ypok. Pabota ¢ Tekctamu
o teme "JlaBneHue TBEPABIX TEN,
JKHAKOCTEH 1 ra3oB"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4ffe

68

e3epBHBLIN ypoK. PaboTa ¢ TekctamMu
P Pa0

1o teMme "Pabora. MOIIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
[MTPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KIIACC

Kosaun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie | IIpakruueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bubnuorexa [JOK
1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEpIOTO, )KUAKOTO U | bubnuoreka LIOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 AKHUJKOTO U Ta3000pa3HOTO COCTOSTHUI |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
5 Kpucrannnueckue u amop¢Hble Tena 1 brbmmorexa [TOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalUJUTSIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmupeHue u cxaTue 1 brbmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBUIKEHUS 1
YacTHIL
9 Buytpennss sneprusi. Crioco6st | bubmuoreka [OK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tenonepenaun 1 bubmuoreka [JOK



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-koudepennus "IIpakTrueckoe
MCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bubnunoreka LIOK

11
BELIECTB U MAaTEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonnuectBo Teminorsl. Y aenpHas bubnuorexa [IOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEMIOBOro OanaHca. bubmmoreka [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota
14 "UccnenoBanue siBJICHUS bubnuoreka [{OK
TEII000MEHA TP CMEITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer koaudecTBa TEILIOTHI,
15 HE0OXO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJICJISIEMOTO UM TIPH OXJIAKICHUN
16 JlaGopatopHnas pabota "Onpeznenenue bubnmnorexka HOK
yACIBbHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBa. Y IeibHas TEIIoTa bubmnoreka IIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
p bubmnoreka IIOK
18 KPUCTAJUTMYECKHUX Tell. Y AeNIbHAast
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnuoteka [JOK
yEeIbHOM TEIIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHICHCALHSL. bu6muoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenapHas Temnora bubnunorexa LIOK



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

Hap006pa3OBaHI/I5I U KOHJACHCaIl .
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bepHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTEIBbHOM BJIIAJKHOCTH BO3TyXa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpenenenue
BJIAKHOCTH BO3/yXa

24

[IpuHIMNIBI pabOTHI TEMIOBBIX
neurarenei. [lapoBas TypOuHa.
JIBuratesib BHYTPESHHETO CrOpaHHSI

25

KIIJI TenmoBoro aBurares.
TermtoBele ABUTATENN U 3aIUTA
OKpY>Karollei cpeipl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKkoH COXPAHCHUSA U IPCBPALICHUSA
OHCPTHH B TCIJIOBBIX ITPOIECCax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BenecTBa"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a8312

28

KonTponbhas pabota no teme
"TenoBele ABiIeHud. M3Menenue
arperaTHbIX COCTOSIHUM BemecTna'

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUUYECKUX 3apsI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLuUsl
TeJ UHAYKIUEN U TIPH
COMPUKOCHOBEHUH"



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

B3anmoneiicTBre 3apsyKeHHBIX TEIL.

bubnunoreka LIOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DneKkTpruyeckoe nole.
0 HanpsiskeHHOCTB JIEKTPUYECKOro bubnuoreka [JOK
nosist. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUUYECKUX MOJIEH
Hocurenu snekrpuueckux 3apsios.
33 OnemeHnTtapHbli 3apsaj. CTpoeHue
aToma
14 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUsI BJIEKTPUYECKOro 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npyUMEHEHUE bubnunorexa LIOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHI TOK, YCIOBHS €r0
bubnuoreka [{OK
36 cyuiectBoBaHus. McTouHnkmn
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JIefcTBUS PIIEKTPUIYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTO MOJI Ha POBOIHUKU 1
U JUAJIEKTPUKA"
39 DNEeKTpUUECKUH TOK B METAJUIAX, bu6mmoreka [JOK
JKUJIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DnekTpruyecKkas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas padora
" paTopuaz p bubnuotexa [JOK
41 N3mepenue u peryaupoBaHue CUIIbI 0.5

TOoKa"

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

DJEeKTPUYIECKOE HAMPSDKEHHUE.
Bonbsr™merp. JIaboparopras pabota

bubnunoreka LIOK

42 "U3mepeHue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HarnpspKkeHus"

43 ConpoTuBieHNE NPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €ro JJWHBI, IUIOAAU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYEHHUs U MaTtepuana"
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 yyacTka bubmorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGoparopuas pabota
"HccnengoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UAYILIETO Yepe3 PE3UCTOpP, OT 1 brbmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOIHUKOB
JlaGopatopnas pabora "IIpoBepka

43 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU | bu6muoreka [IOK
[IOCIEA0BATEIBHOM COEIMHEHNHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlaGopatopnas pabora "IIpoBepka

49 IIpaBUJjIa JJIs CUJIbI TOKA IIpU | bu6muoreka [IOK

napajuieIbHOM CO€IMHEHUU
pe3uctopos”

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

Pemenne 3aaa4 Ha IPUMEHCHUC

50 3axoHa OMa U1t pa3IuuyHOro Bubmiorexa IIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOTHUKOB
51 PaGoTta u MOILITHOCTH ANEKTPUYECKOTO bubnmoreka [JOK
Toka. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne
52 a601?1,1 u II\)/IOH_I}II)OCTI/I 3JIeKTpI/I‘IeCKOF0 bubmaorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYeCcKre IeTr 1 MOTPeOnuTen
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa IIOK
P p Y hitps://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe "DIEeKTPUUECKHUE 3aPSIbL.
54 3apsKEeHHBIE TeJI':a U UX ’ Bubmorexa HOK
P . . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBuA. I1oCTOSTHHBII
ANEKTpUYECKUI TOK"
Kontponbnas paboTa mo teme
"DJIeKTpUUECKUE 3aPSIIbL.
55 3 P P bubmuoreka [{OK
apsKEHHBIE TEIa U UX
P . . https://m.edsoo.ru/ff0abea&
B3auMoAercTBUA. I10CTOSTHHBII
ANEKTPUYECKUH TOK"
56 ITocTosTHHBIE MATHUTBIL, UX
B3alMOJICHICTBUE
57 VYpok-uccnenosanue "M3ydenue bubnmnorexa [JOK
MOJI€H MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
but6mmoreka [IOK
58 3eMiI1 U ero 3Ha4YeHue IS )KU3HU Ha

3emiie

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

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne >EKTPOMarHiuTOB B
texauke. JlaboparopHas pabora
"N3y4yeHue neicTBUSI MarHUTHOTO
MOJIs1 HAa MPOBOJHUK C TOKOM"

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEh TOCTOSTHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTenei B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopuas pabota
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac86¢

62

OnsiTel Dapanes. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
[IpaBuio Jlenna

63

Onexrporeneparop. CriocoOsl
MOJTYYCHUS DJICKTPUICCKOI SHEPTHH.
DNEeKTPOCTAHIIUU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUU

64

[ToaroroBka Kk KOHTPOILHOU paboTe
10 TeMe "DIIEKTPUUECKHE U
MarHUTHBIE SIBJIeHUS"

65

KonTponbhas pabota no teme
"DJIeKTpUYECKUE U MAaTHUTHBIC
SIBJICHUS "

bu6nunoreka LIOK
https://m.edsoo.ru/ff0acb14

66

PesepBubIit ypok. Pabora ¢ Tekctamu

but6mmorexa [IOK



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

o teme "TemnoBele gBaeHus"

https://m.edsoo.ru/ff0acc5e

PesepBHbIii ypok. Pabora ¢ TekcTamu

. bubnmnoreka HOK
67 g;eiil\;;;?;;?:isf " ! https ://m.edsogru/ ff0acdc6
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o Teme "MarHuTHsble siBiIeHU"
OBIIEE KOJIMYECTBO YACOB I10 63 14.5

[TPOT'PAMME



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

9 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl

| MexaHnuyeckoe ABUKEHUE. |
MarepuanbHas TOUYKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXaHHUYECKOT0 JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITpsIMONIMHEITHOE 1 bubnuorexa [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBikeHne. CpeiHssi © MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 bubnuorexa [IOK
JIBHKEHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'padux ckopocTH
JlaGopaTtopHast pabora "Onpeznenenne

. YCKOPEHHUS Teja Mpu | | bubnmoreka [JOK
PaBHOYCKOPEHHOM ABHKEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth”

2 CBob6onHoe nageHue tei. OnbIThl 1
lamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

OKPY’KHOCTH. Hepno,u n 9acToTa

https://m.edsoo.ru/ff0ael176



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

obparenus. JInHeitHas u yrioBas

CKOpOCTHU
10 [lenTpocTpeMUTENBLHOE YCKOPEHHUE
1 IIepssiii 3axk0oH Herotona. Bektop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
Bropoii 3akon HeroToHa. bubnmoreka [JOK
12 .
PaBHozelicTByIOIMAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnunoreka [JOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4y Ha npuMeHeHue bubnuorexa [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3akon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuna
YOPYTOCTH
17 JlaGopaTtopHast pabota «OrnpeneneHue bubnmnorexa [JOK
JKECTKOCTH IMPYKUHBDY https://m.edsoo.ru/ff0ace28
bu6mmoreka [JOK
18 Cuna TpeHus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo reme «Cuna bu6mmorexa [IOK
TPEHUA» https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabota "OnpezneneHue bubnnorexa [HOK
20 "
Kod(duUIIMeHTa TPEHUS CKOJIbKEHHS https://m.edsoo.ru/ff0af8be
Pemienue 3ana4 no treme "3aKOHbI
21 HeroTona CIII/ma octu. Cuna bubmmorexa [OK
- by . https://m.edsoo.ru/ff0afb8e
TpEeHUs
2 Cwta TSDKeCTH Y 3aKOH BCEMHUPHOTO bubmuotexa [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



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

MageHust

Ypok-koHpepenius "JIBrkeHue Tel

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ["amaktuku"
Pemenne 3amgau no reme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
[IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcuEe MaTeprUaIbHOI TOUKH.
AGcomoTHO TBEPAOE TEIO. bubnuorexa [JOK
26 .
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIIIEHHOI OChIO BPAICHUS
27 MowmeHT cunbl. LleHTp TsxecTn
78 Pemenne 3agau 1mo Teme "MoMeEHT bu6mmoreka [JOK
cuisbl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHONH paboTe MO
29 "M P elline bubnnorexka [JOK
TeMe "MexaHn4ecKoe TBUK .
. "'H https://m.edso0.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbHas pabota mo Teme
30 "M P P bubmmorexa LIOK
€XaHUYECKOE JIBM)KCHHUE.
. A " https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
Nmnynse Tena. UMnynbe cubl. 3aKoH
" 4 Y Y Bu6nuorexa LIOK
COXpaHEHUs UMITYyJIbca. YTIPYroe u
P Y . pyT https://m.edsoo.ru/ff0b07fa
HEYIPYTroe B3auMOJICHCTBHE
19 Pemenue 3agau no reme "3akoH bu6mmorexa [IOK
COXpaHEHHUs uMIyJabca' https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepennus "PeaktuBHOe



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

JIBUKEHUE B IPUPOJIC U TEXHUKE"

34 Mexanudeckas paboTa U MOIITHOCTh bubmnorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa crIIbI TSKECTH, CHITBI bubmunorexa [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS NIPU
PaBHOMEPHOM JIBHKCHHUH TeJla 10
TOPU30HTAIILHOM MMOBEPXHOCTH»
37 CBs13b SHEPruu U paboThI.
[ToTenuuanbHas SHEPTUS
18 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KUHETHUYECKOUN 3HEpruu https://m.edsoo.ru/ff0b0c32
19 3aKoH COXpaHEHHsI SHEPTUU B
MEXaHUKe
40 JlaGopatopHas pabora «3yueHue bubnnorexka [JOK
3aKOHA COXPAHEHUSI JHEPTUNY https://m.edsoo.ru/ff0bl12fe
A1 KonebarenpHoe IBHKEHHUE U €T0 bu6mmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaroliye KojaeOaHusl. bubnunorexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MareMaTHuecKuil U Npy>KUHHBINA
MasiTHUKA
Vpok-uccnenoanue «3aBUCUMOCTb
44 nepuo/ia KojebaHui OT KECTKOCTH Bubmaorexa LJOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3a»
45 [IpeBparienue saepruu npu

MeXaHNYECKHX KOJIeOaHUAX



https://m.edsoo.ru/ff0b0a84
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

46

JlaGopaTtopHas pabora «OnpeneneHue
YacTOTHI U IEPUOJIa KoJIeOaHMit
MPYKUHHOTO MasiTHUKA»

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

47

JlaGopaTtopHas padora «IIpoBepka
HE3aBUCHMOCTHU NIEproJia KojaeOaHmi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bubmunoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHbl. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MOTIEPEYHBIE BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2 1fe

49

Ypoxk-koudepenuus "MexaHHYeCKHe
BOJIHBI B TBEPIOM TEJIC.
CelicMuyecKue BOJIHBI"

50

3Byk. PacnipocTpanenue u orpaxeHue
3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepenus "YapTpazByk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "3aKOHBI COXPaHCHHS.
Mexanuueckue KoaebaHus 1 BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2510

55

KonTponbhast pabota no teme
"3aKoHbI cOXpaHeHus. MexaHnueckue
K0JIeOaHUsl ¥ BOJIHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

:‘)JIGKTpOMaI‘HI/ITHOC IIOJIC.

bubmuorexa [JOK

56
DNIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepenuus "kana
53 AJIEKTPOMAarHUTHBIX BOJIH. bubmuoreka [IOK
Hcnonb3oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOI CBA3U"
VYpok-uccnenosanue "M3yuenue
P . va bubmuoreka [JOK
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
MOMOIIbI0 MOOMIBHOTO TenedoHa
Pemenue 3amau Ha onpeeneHue
60 YacTOTHI U AJTUHBI SJIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHast MPUPO/Ia CBETA.
P prp . bubmuorexa [JOK
61 CxopocTts cBeTa. BomHOBBIE CBOICTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneninoe
62 aCIpOCTpaHEHHUE CBETa. 3aTMEHUS Bubmmorexa LHOK
pacpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHUs CBeTa. 3epKaJa.
P P bu6mmoreka [IOK
63 Pewienne 3anad Ha npuMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Tpenominenue cBeta. 3aKoH bubnuoreka [IOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonp3oBanue NOJTHOTO BHYTPEHHETO bubmorexa HOK
P https://m.edsoo.ru/ff0b3c5¢c
OTPa)KEHHUS B ONITUYECKUX CBETOBOIAX
66 JlaboparopHnas pabota "Hccrnenoanue



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

3aBUCUMOCTH yTJIa MPEIOMIICHHS
CBETOBOTO Jy4ya OT YIJIa MMaJICHUs Ha
rpasuiie "BO3AyX-CTEKJIO0

nn

Ypok-koupepenius "Mcnonp3oBanue

67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTryeckas cuiia JUH3bI
https://m.edsoo.ru/ff0b3f2¢
bubmuoreka [JOK
69 [TocTpoenue n3o0pakxeHUi B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
. bubnuorexa [JOK
70 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN i
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIIEH JTUH3BI

71 Ypok-koHpepennus "OnTuueckue bubnuorexa [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

bubnmnoreka [JOK

72 I'na3 xak ontuyeckas cucrema. 3peHue i

https://m.edsoo.ru/ff0b4684

7 Vpoxk-koupepennus "ledexTs
3peHus. Kak coxpanurts 3peHue"

Pa3znosxenue Genoro cBeTa B CIEKTP.

74 OnbiTel HhtoTOHA. CliokeHne bubmuorexa [JOK
CIIEKTpalbHBIX I[BETOB. /[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas pabota "OMBITHI 11O
pa3I0kKEHUIO OENOTo CBeTa B CIEKTP U Bt 1IOK

HOIMOTEeKA

75 BOCIIPUSITHIO LIBETA MPEIMETOB IPHU UX

HaOJII0IeHUH Yepes3 [[BETOBbIC
bunbTpel"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpoxk-npaktukym "BonHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHIus u qudpaxuus"
77 OmnbiTel Pezepdopaa v mnanerapuas bubnmoreka [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Moaens atroma bopa
Hcnyckanue 1 mOTJIONIeHHE CBETa
. bubnuorexa [JOK
79 aromoM. KBantsl. JInHeituarsie
https://m.edsoo.ru/ff0c144c
CHEKTPHI
20 VYpoxk-npaktukym "HaGmronenue bubnunorexka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PaanoakTBHOCTD U €€ BUIbI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siapa. Hyknonnas bubnnoreka [JOK
MOJEIIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBpALCHUS. bubnnorexka [JOK
N30TomEb! https://m.edsoo.ru/ff0clal4
24 Pemenne 3a1a4 mo teme: bu6mmoreka [JOK
"PanunoakTuBHBIE peBpanieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuox monypacnaga
VYpok-koHpepennus "PagunoakTrBHbIC
86 I/ISIJ)'I eHI/I:{b Bpn HUPOJE, MEAULINHE bubmmorexa [OK
i Y PHPOZE, MEAMIUIHIE, https://m.edsoo.ru/ff0c2126
TEXHUKE
Snepuble peakuuu. 3aKOHBI
P P bubmuorexa [JOK
87 COXpaHEHUs 3apsAI0BOIO0 U MACCOBOTO
https://m.edsoo.ru/ff0c1c58
qucen
28 DHeprusi CBsI3U aTOMHBIX siaep. CBs3b bubmuotexa [JOK

MAacCCBI 1 DHCPIruun

https://m.edsoo.ru/ff0c1d7a



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

&9

Pemenue 3amad no reme "AnepHeie
peakuun"

90

Peakuuu cunTe3a u neneHus sauep.
Wcrounuku sHeprun ConHua v 3BE311

bubmunorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-kondepenmus "AnepHast
sHepreTuka. JlercTBus
pPaZMOaKTUBHBIX U3TyYEHHUI HA KUBbIC
OpraHu3mbI"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DJIEeKTPOMAarHUTHOE MOJIE.
DIIEeKTPOMAarHUTHBIC BOJIHBI.
KBanroBnie asienus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223¢

93

KonTtponbsHas pabora o Teme
"DIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanrtoBsie siBneHus"

94

[ToBTOpenue, o6o0IIEeHHE.
JlaGopatopHble paboTHI IO Kypcy
"B3aumopeicTeue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOopenue, o6o0mmenue. Pemenne
PACUCTHBIX U KAYCCTBCHHLBIX 3aJia4 110
teMme "TeroBble npouecchl”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTropenue, 00001eHue. Perenne
pacUeTHHIX M KAYECTBEHHBIX 3a]1a4 110
teme "KIIJ] TerioBsix aBurarenei”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o6meHue. Pemenue
pacyeTHBIX M KaUeCTBEHHBIX 3a/1a4 110
teme "KIIJ] anexTpoycTtaHOBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpEeHME, 060OIICHHE.

bu6mmoreka [IOK
78 {Ia6opaToprIe pa60”TH HOTYPeY ! ! https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBIICHUS
IToBTOpenue, 0600meHNe. PaboTa ¢
" bubnmoreka [JOK
99 TEKCTaMU 110 TeMeE "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpPaHCHHUsS B MEXAHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
" bubnuoreka [IOK
100 Texctamu 110 Teme "Konebanus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTropenue, 06o0menne. Padora ¢
101 TekcTamu 110 TeMe "CBeTOBEIE 1 bubnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHHUS
[ToBTropenue, 06o0menne. Padora ¢
102 TekcTamu 110 Teme "KBanroBas u 1
anepHas Gpusuka'
OBHLIEE KOJIMYECTBO YACOB I1O 102 27

[TPOT'PAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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