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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3NKe Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUsA
COCTaBJICHA Ha OCHOBE MOJIOKEHUW W TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHOW IMPOTPAMMEI, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHoil paboueil mporpaMmbl BOCIUTAHUS U
Konuenuuu npenoaBanus yueoHoro npeamera « Duszukay.

Copepkanue mnporpaMMbl 1o (u3uMke HampaBieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpraHU3alMI0 H3yYEeHUS
bu3MKN Ha NEATeTHbHOCTHOM OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusaiuu tpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YeHHUs, a TAKKe
MEXIMPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHUsI.

[Tporpamma 1o ¢u3uKe ycTaHABIMBAET paclpeaeseHre yueOHOro MaTepuana
1o rojam o0ydeHusd (1o Kjaccam), MpeiaraeT IpUMEPHYIO TOCIEN0BATENbHOCTD
U3Yy4YEHUs TEM, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COJAEPKAHUSA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaromxcsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa C IIEJNBIO OKa3aHUS METOAMYECKOM
MOMOIIM YYUTEIIO B CO3/JaHUU paboyueil mporpaMMbl 0 y4eOHOMY TIpEAMETY.

dusuka sBIIETCA CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YU€OHBIX
IPEIMETOB, MOCKOJbKY (HU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHMHEH, OWoJiorued, actpoHoMuerd u  (GU3HICCKON
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTUHY  MUDA,
NpEeIOCTaBIseT HauOoliee SICHbIE OO0pa3lbl NPUMEHEHUS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 riIaBHBIX 3a7a4 (DU3WYECKOro OOpa30BaHHUS B CTPYKTYype OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnkn Ha 0a30BOM YpOBHE IIperojiaraet oOBJaJcHUE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIECIOBAHMS;

e UHTEPIPETHPOBaTh  JaHHbIE M  HCIOJIB30BAaThb  HAy4YHbIE
JI0Ka3aTeNbCTBA IS MOJTy4YEeHHUs BEIBOJIOB.

[lenmn wusyuenus GU3NKKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
ompeneneHsl B Konnenmuu mnpenogaBanus ydeOHoro mpeamera «Dusuka» B
oOpa3oBarenbHbIX oOpraHu3auusx Poccuiickoiri @expepauuu, peamu3yoMUX
OCHOBHBIE  0011€00pa3oBaTelibHbIe MPOTPaMMbl, YTBEPKAEHHON pelICHHEM



Komnernn Munucrepcersa npocsemienus Poccuiickoit @enepanuu (mpoTokon ot 3
nekadpst 2019 r. Ne T1IK4BH).
Hean usyyeHus PU3UKHU:

IpHOOpEeTECHHUE HMHTEpeca M CTPEMJICHHS OOYYalolMXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HMHTEIUICKTYyalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METO/IC MO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATEIBCKOIO OTHOIICHUS K OKPY KAIOIINM SIBJICHHUSM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yYCHHUS
OCHOB CTPOCHHS MaTepuu M (pyHIaMEHTaIbHBIX 3aKOHOB (PH3UKU;
(dbopMUpOBaHHE TPEJACTABICHUA O POJU (U3UKHM JUISI Pa3BUTUSA APYTHUX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEACTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
poeCCUOHANILHON ACATEIBPHOCTH, CBSI3aHHOW ¢ (PU3MKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THUX IieJied MmporpaMMbl 10 (GHU3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECTIEYMBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHNe 3HAHMM O JUCKPETHOM CTPOEHUM  BEIIeCcTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETEHNE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS NPOCTEUIIUX pPAcUYETHBIX 3amad ¢
UCIOJIb30BAaHUEM bu3HYecKux MoOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOAaTh MIPUPOIHBIC SBIICHUS U BBHITIOJHSATH OTIBITHI,
nabopatopHble  pabOTBl M AKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(pOpPMAIMEN (PU3HMUECKOTO COAEpKaHUA,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JAeATEILHOCTH, CBA3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSX (PU3UIECKON HAYKH.

Ha uzyudenue ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kinacce — 68 1acoB (2 yaca B HeJeNi0), B 8
KJ1acce — 68 vacoB (2 4aca B Hezelnto), B 9 kinacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemslii B mporpamme 1no Qu3uke nepedyeHb JadbopaToOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENBHBIN XapaKTep, YUUTEIb JEIAeT BEIOOP POBEICHUS



7abopaTOpHBIX PAbOT M OMBITOB C YYE€TOM HWHAMBUAYAIBHBIX OCOOEHHOCTEH
OOy4Jaromuxcs, CIHUCKa IKCIEPUMEHTATBHBIX 3aJIaHU, MPEAJIaraeMbIX B paMKax
OCHOBHOI'O FOCYJapCTBEHHOT'O 3K3aMeHa Mo (pU3uKe.



COJEPKXAHUME OBYUYEHUA
7 KIIACC

Pasznen 1. ®usuka u €€ posib B IO3HAHUM OKPY/KAIOLIEro Mupa.

@usnka — Hayka o mnpupone. fABneHus npupoapl. OU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMIOBBIE, DIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3mepenue ¢usmyeckux BenuuuH. Dusmyeckue
npuoopsl. [TorpemHocts n3mepennii. MexayHapoaHasi cHCTeMa €IMHULL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKH U3YYalOT TPUPOAY.
EcTecTBeHHOHAYUYHBII METOJl TO3HAHUSA: HAOJIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE THIOTE3, 0ObSICHEHHE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCcKUX SIBJICHUN ¢ TOMOILBIO MOJEEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHME, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.

2. ®usuyeckue MpuOOPHI U MPOLeypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue EHbI IeEHUs IIKAIbl U3MEPUTEILHOTO TpUbdopa.
2. HM3mepeHue pacCTOSHUM.
3. Msmepenune o0bEMa )KUIKOCTH U TBEPAOTO TENA.
4. OrnpeneneHue pa3MepoB MaJbIX TE.
5. M3mepenue temmeparypsl NpH MNOMOIIHA JKHJIKOCTHOTO TEPMOMETpa M
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue HccienoBaHus 10 MPOBEPKE TMIIOTE3bI: AAJIBHOCTH IOJETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OO0Jbllle, YeM OOoJbllle BhICOTA
IyCKa.

Pa3znes 2. IlepBoHayasibHbIe CBEACHUS O CTPOCHMHU BellleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>kenne yactuy BemectBa. CBSA3b CKOPOCTH JBWKEHUS YaCTHL[ C
Temneparypoil. bpoyHoBckoe aBmwxkenue, nuddysus. BzaumonelcTBue 4YacTHIL
BEIIECTBA: ITPUTSHKEHNUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHMS BEILECTBA: CTPOCHHUE Ta30B, XKUIAKOCTEN U TBEPHBIX
(KkpUCTaJIIM4YeCKnX) Tesl. B3auMoCBA3bp MeXIy CBOWCTBaAaMHM BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. Habmronenne OpOyHOBCKOTO TBUKECHHSL.



2. Habmonenue nuddysumn.
3. HaGmionmenue  sBieHu#,  OOBACHAIOIIUXCS  MPUTHKEHUEM WU
OTTAJIKMBAaHUEM YACTHI] BEILIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OneHka JuameTpa aToMa METOJAOM psAIOB (C  HCHOJNb30BaHUEM

dororpaduii).
2. OnpIThI IO HAOTIOJECHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.
3. OnpITbI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMO/IeliCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBWKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHUHU. Pacuér mytu u
BPEMEHU JABUKECHUS.
SBneHue uHepUMH. 3aKOH MHEpLUU. B3amMozaeicTBue Tesl Kak INpUYMHA
VU3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBA3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IMHHMIIE
0o0BEMa BELIECTBA.
Cwmita Kak XapakTepucTHKa B3auMoaeucTBhs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuiibl C NMOMOIIBK JHUHAMOMETpA. SIBIEHUE TATOTEHUS W CUja
TshkecTd. CHita TsHKECTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Crioxenue
CWJI, HANPABJIIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cwil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUpPOIe U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHMUECKOro ABMXKEHUS Tea.
2. U3mepenune CKOpOCTH MPAMOIUHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHust MHEPLMH.
4. HaOmroneHrne n3MeHeHUs! CKOPOCTU MTPU B3aUMOJEUCTBUU TEIL.
5. CpaBHEHHE MacC IO B3aUMOJECUCTBUIO TEN.
6. CIl0)EeHue CUJI, HaIlpaBJIEHHBIX IO OAHOW MPSAMOIA.
Jlabopamopnsie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBUXKEHHUS (IIapHKa B YKHJIKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOMIISI U TaK Jlajee).

2. OmpeneneHue cpeqHe CKOPOCTH CKOJIbKEHHUs OpycKa WIM IIapHKa M0
HAKJIOHHOU IIJIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSLKEHUS (Iedopmaiun)
IPY’KUHBI OT TPUJIOKEHHOW CHUJIBI.

5. OmnbIThl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznen 4. /laBiieHue TBEPABIX TeJl, dKMIAKOCTEH U Ta30B.



JlaBnenue. CriocoObI yMEHBITICHUSI ¥ YBETTMUYCHUS J1aBiieHus. JlaBieHue rasza.
3aBUCUMOCTh JaBJICHHSI raza OT 00bEma, Temmneparyphl. llepenaya naBiieHus
TBEPJIBIMU TEJIAMH, KUIAKOCTAMU W razamu. 3akoH llackans. IlHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS >KUIKOCTH OT TiIyOuHBI. ['MIpocratuueckuii
napajaokc. Cooburaroniyecs: cocyasl. [ nipaBinyeckue MexaHU3Mbl.

AtMmocdepa 3emim u atmochepHoe naBienue. [IpuunHBI CyIIeCTBOBaHUS
BO3MyImrHONW 00o0souku 3emiu. OmbiT Toppuuemmu. M3mepenue atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOr0 JaBJIEHUs OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 u13MepeHus: aTMOC(hHEepHOTO 1aBJICHHUS.

JlercTBUE KUIKOCTH M ra3a Ha IMOrPYKEHHOE B HUX TEJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

emoncmpayuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmraromuyecst COCyIbl.
['mppaBnuueckuii mpecc.
[IposiBrieHne NeUCTBUS aTMOC(PEPHOTO AaBICHUS.
3aBUCUMOCTh BBITAJIKUBAIONIEH CUJIBI OT 00BEMa MOTPYKEHHON YaCTU
T€Ja U IJIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKHUBAIONIEH CHUJIBI BECY BEITECHEHHOM YKUJIKOCTH.
8. YcloBHE IJIaBaHUs TeN: MJIaBaHUE WJIM MOTPYKEHHUE Tel B 3aBUCUMOCTH
OT COOTHOIIEHUS IIJIOTHOCTEH Tesa U KUIKOCTH.

Jlabopamopnsie pabomuel u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B
YKUJIKOCTh YaCTH TeJIa.

2. OmnpeneneHue  BBITAIKUBAIOIICH  CUJIbI, JICMCTBYIOIIEWM Ha  TEIO,
IOTPYKEHHOE B KUJIKOCT.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKABAIOIIEN CUJIBL, JEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChl Tea.

4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIEH Ha TeJNO B JKUJIKOCTH, OT OOBEéMa MOrpyKEHHOU B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpeIeNICHUE €€ TPy30NOAbEMHOCTH.

Paszges S. PaGoTra 1 MOIIHOCTB. JHEPrusi.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio

paBHOBecus pbluara. lIpuMmeHeHMe mpaBWiIa paBHOBECHs] pblyara K OJIOKY.
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«3omnoroe mnpaswio» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas odHeprus. KuHeTHueckas M NOTEHUMAIbHAs SHEPIHUS.
[IpeBpaliieHre OJTHOTO BH/1a MEXaHWYECKOW SHEPTHM B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Omnpenenenue paboThl CUJIBI TPEHUS NMPU PAaBHOMEPHOM ABM)KEHHUHU Tela

110 TOPU30HTAIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.
3. H3zmepenue KIIJ[ HaK1OHHOW IIOCKOCTH.

4. HBy‘-IeHHe 3daKOHAa COXPAaHCHUA MEXaHMYECKOU OHCPI'UH.
8 KVIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOEHUS
BemecTsa. Macca U pa3Mepbl aTOMOB M MOJEKyJd. ONBITBI, MOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopnenu TBEPAOro, JKHUAKONO W Ta3000pa3HOr0 COCTOSIHMM BeEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsicCHEHWE CBOWCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUM MOJEKYISIPHO-KUHETUYECKOU TEOpPHH.
CmaunBaHu€e U KalWJUISIPHBIC SIBJICHUA. TEeIIOBOE paCUIMPEHUE U CHKATHE.

Temmneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JBHKECHUS
yacTull. BuyTpeHHsst sHeprus. CnocoObl HM3MEHEHUsT BHYTPEHHEW HHEPruu:
Terronepeaada u COBEpLICHUE paboThI. Bunsl TEIIONEPENAUHN:
TEILIONPOBOJIHOCTh, KOHBEKIUS, U3JIyUYCHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemjaoBoro Oananca. [lnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJENbHAsA TEIJIOTa IUIABJICHHUS.
[TapooOpazoBanue u koHaeHncanus. Mcmapenune. Kumenwe. YnenpHas Temiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JABJICHHUS.

BrnaxnocTe BO3ayXa.

DHeprus TOIJIUBA. Y IeJIbHAS TEIJIOTAa CTOPAHUSL.

[Tpununer pabotel TeroBbix napurareneit KIIJ temmoBoro nBurarters.
TeruioBble IBUTATENIN U 3aIIUTA OKPYKAKOIIEN CPEJIBL.

3aKOH COXPAaHEHUS U MTPEBPAILECHUS SHEPTUU B TETUIOBBIX ITPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHUSL.
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Hab6mronenune nuddysun.

HaOnronenue siBeHuid cMaurBaHUsI U KallWIISIPHBIX SIBJICHUN.
Habnrogenue TemioBoro paciiupeHus Tei.

W3meHeHune paBieHHs Ta3a NpU U3MEHEHUU 00bEMa M HArpeBaHUU WITU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEPaTyphl.

Bunae! Tennmonepenayu.

OxJtaXxJIeHue TPy COBEPIIICHUU paOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TEILUTOEMKOCTEH pa3IMUHbBIX BEIICCTB.

. HaGmronenue Kkumenusi.

. Habnrogenune moctosHCTBA TeMITepaTyphl PH TITABICHUH.
13.

Mopaenu TenJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSIAKEHUSI.
OnBITHI 11O BHIPAIIMBAHUIO KPUCTAILIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOJACHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITHl, NEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUA BO3QyXa OT €ro
0o0b€Ma M HarpeBaHUs UK OXJIAXKICHUS.

[IpoBepka rUMOTE3bl TUHEHHOM 3aBUCHMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATyPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH OJHEpruuM Tela B pe3yJbTaTe
Terionepeaayr U padboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHHS TEIJIOOOMEHAa NpPH CMEIIMBAHMM XOJOJAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, MOJIYYEHHOTO BOJOM  Ipu
TEII000MEHE C HArPEThIM METAIUNIMYECKUM LIUJIUH]IPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne npouecca HCHapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3/IyXa.

OrnpeneneHue yAelIbHON TETUIOTHI TIJIABJICHHUS JIbJA.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.

Onexktpuzanus Tena. [[Ba pona sneKkTpuYecKux 3apsaoB. B3anmopelnctBue
3apspKeHHBIX  Tel. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJEHCTBUS
3apsSHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIAMH).

DnekTpuueckoe mosie. HampsEHHOCTh 3JIeKTpUUecKOoro mojs. IIpuHimn
CYNEPHO3UIIUU YIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snaekTpuuecKux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOAHMKM W  JHUAJEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHMS DJJIEKTPUYECKOTO TOKA.
HCTOYHMKN TOCTOSSHHOTO ToOKa. JleMCTBUS 3JIEKTPUUECKOTO TOoKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPHUUECKHUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuueckas wnenb. Cuna  ToKa.  ODJEKTPUYECKOE  HAIpPSKEHUE.
ConpoTuBIIeHHE NPOBOJHUKA. Y IEIBHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma
Uit ydactka nend. [locnemoBarenpHOE W NAPAUIEIIBHOE  COSAMHEHUE
IIPOBOJTHUKOB.

Pabota ¥ MOIIHOCTH SJEKTpUYECKOrO ToKa. 3akoH JDxoynga—JleHua.
DneKkTpudecKre ey U NOTPEOUTENH AIEKTPUUECKO sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[TocTossHHBIE ~ MarHWTHL.  B3auMopelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHutHOe 1osie 3eMJIM U €r0 3HAYCHHE IS )KU3HHU Ha 3eMIIE.
Omeir  Opcrena. MarauTHoe 1oje  dJeKTpudeckoro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DNEeKTpOABUraTelb IOCTOSIHHOTO TOKa. VCIonb30BaHWE 3JIEKTPOJBHUraTeicii B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. fABnenue snekrpomMarauTHOM MHAYKOuU. [IpaBuino Jlenna.
DIIEKTPOTE€HEPATOP. CnocoOb1 IOy YEHHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMM HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Hemoncmpauuu.

DJeKTpu3alus Ted.
JIBa pona 3JIEKTPUYECKUX 3apsIIOB U B3AMMOIEVCTBUE 3apSIKEHHBIX TEJL.
Y CTpoCTBO M AENCTBHE HIIEKTPOCKONA.
DnekTpocTaThyecKass MHAYKIHS.
3aKOH COXPaHEHUS JIEKTPUYECKHUX 3aPsI0B.
[TpOBOHUKH U TUANEKTPUKH.
MopaenupoBaHue CUIOBBIX JUHUN dJIEKTPUUECKOTO TTOJIS.
M cTOYHMKHU TOCTOSIHHOT'O TOKA.
JIeCTBHS SIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B AKHUJKOCTH.
. ["'a30BbIi pa3ps.
. I3MepeHne Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTpUIeCKOrO HaIIPSKEHNS BOJIbTMETPOM.
. Peocrar n marazuH COmpOTUBIICHUMN.
. B3anmonencTBre OoCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS MTOI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1mosie Toka. DJIeKTPOMAarHmr.

JleificTBrE MarHUTHOT'O TIOJISl HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON MHIYKIUU.

OmneiTel @apajes.

3aBUCUMOCTh HANpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

DNEeKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJICKTPU3alMM  TEJl UHIAYKUMEHW U Mpu
CONPUKOCHOBEHHH.

HccnenoBanne JEHCTBUS BJIEKTPUYECKOTO TOJISI HAa TMPOBOJHUKU H
JIARJICKTPUKH.

COopka u npoBepka padOThI JIEKTPUUECKOH 1EMH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepeHue u peryinpoBaHue HANPSHKEHUSI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO YEPE3 PE3UCTOpP, OT
COMPOTUBJICHUS] PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOLINE 3aBUCHUMOCTD AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAJAN TOMEPEUYHOrO
CEUYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHHUS HANPSHKECHUM TIPU  TMOCJIEN0BATEIbHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJsi CHJIBI TOKa MpHU MapajyIebHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIGKTPUYECKOTO TOKA, BBIIEISAEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, WAYIIETO 4epe3 JaMIIO4Ky, OT
HaNpsHKECHUS Ha HEH.

Onpenenenue KII/[ narpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TIOJsi  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITEL, JI€MOHCTPUPYIOIIKME 3aBHCHUMOCTHh CHJIBI  B3aMMOJCHCTBUS
KATyIIKH C TOKOM M MarHura OT CHWJbl TOKAa M HAIIPpaBJIICHHUS TOKAa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO MOJISl HA IIPOBOJAHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl 3JIEKTPOBUTATEIS.

20. U3mepenue KIIJL asmekTpoaBUraTeslbHOM yCTaHOBKH.

21. OnBITEL O MCCIEAOBAHUIO SIBJIEHUS BJIEKTPOMATHUTHONM WHIYKLUU:
VCCJIEIOBAHNE W3MEHEHHUM 3HAYEHUS W HAIPABICHUS WHIYKIMOHHOIO

TOKA.
9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe JBWkeHME. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBIKECHUSA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHOMepHOE npsiMosiMHENHOE ABMKEeHHE. CpenHsass 1 MTHOBEHHAS
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHoyckopeHHOe mpsiMosivHeWHOe JBmkeHue. (CBoOoaHOE
najgenue. OnbiTel ["anues.

PaBHOMEpHOE ABMXKEHHE MO OKPYKHOCTH. llepron m wactora oOpaiueHwus.
JIuneiHas u yriioBast CKOpoCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. Bropoit 3akoH HerotoHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYynIEpHO3ULINU CHUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHUS! CKOJIbKEHUS, CUjla
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTM U 3aKOH BCEMHUPHOrO TATOTEHHUSA. Y CKOpEHHE CBOOOJHOIO
najgenus. J[Buxenue muaner Bokpyr ComHua. IlepBasi kocMmuueckash CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHoBecue maTepuanibHOM TOUkU. AOCOIIOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpaleHusi. MOMEHT cuiibl. L[eHTp TsxecTH.

Nmnynbee Tena. M3menenne mmmyinbca. Mmyibe cuibl. 3aKOH COXpAaHEHUS
MMITyJIbCa. P€akTMBHOE NBUKEHUE.

Mexanudeckass pabora ¥ MOMNIHOCTb. Pabora cuil TsbKeCTH, YIPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMaIbHAS SHEPTUS Tela, TOAHATOTO Haj
MMOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas sHeprus cxaTou npyxunbl. Kunetnueckas
sHeprusi. TeopeMa 0 KUHETUYECKOM PHEPTrUH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHune MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHeHUE TyTel U TPACKTOPUN NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIbHO Pa3HBIX TEJ OTCUETA.

N3mepeHre CKopoCTU U YCKOPEHUS MPSIMOJIMHEITHOTO JIBUKECHUS.
HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HabGnronenue nBM>KeHHS Tella 0 OKPYKHOCTH.

Halnroienre MexaHu4ecKuX sIBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM JIBUKEHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHHS Te€la OT MacChl Tela U JEUCTBYIOLIEH Ha HErO
CUJIBL.

HaOmroienre paBeHcTBa CUII PU B3aUMOJICHCTBUU TEJL.

N3MmeHeHue Beca Tena Mpu YCKOPEHHOM JABUKEHUH.

[lepenaya uMItyabca mpu B3auMOJEHCTBUM TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TElL.

CoxpaHeHue UMITYJIbCA MPU HEYTIPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMITyJIbca MPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBHH.
Halnronenune peakTUBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUH MPU CBOOOTHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKON SHEPTUU IIPU ABMKEHUH TEJA O] JEHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Jyuisi pa3roHa W JalIbHEUINEro paBHOMEPHOTO
JIBIDKEHUS [IAPUKA I TETIEKKH.

OmpeneneHue CpeIHEer CKOPOCTH CKOJBKEHHS OpycKa WM JIBHOKCHUS
HIapUKa [0 HAKJIOHHOW IUTIOCKOCTH.

OrnpeneneHue yCKOpeHHsI Tejda MPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHHU MNPHU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bl: €CIAW TPU PABHOYCKOPEHHOM JIBHDKEHUU Oe€3
HayaJbHOM CKOPOCTH IIyTH OTHOCSTCA KakK psii HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHUSI.

Onpenenenue ko3 puIeHTa TPEHUS CKOJIbKEHUSI.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue padOThl CHIIBI TPEHUS TIPH PABHOMEPHOM JIBIDKCHHUH Teia
10 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpenenenue pabOTBl CHJIBI  YNPYrocTH TMpH TOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOABUKHOTO U MOJBMUYKHOTO OJIOKOB.

11. 3yueHue 3aK0HAa COXpaHEHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmkeHne. OCHOBHbBIE XapaKTEPUCTUKH KOJIEOaHUI: IEPUOL,
4acToTa, aMIUINTya. MaremaTuyecKuil U NpPYKWHHBIA MasTHUKU. [IpeBpamenue
SHEPrUH MPH KOJIeOATeTHHOM JBUKCHUU.

3aryxaomue — kojneOaHud.  BpIHyXknaeHHble — kojeOaHus.  Pe3onanc.
Mexanudeckue BoJHBL. (CBONMCTBA MEXAaHMYECKMX BOJH. IIpomosnbHble WU
IIONEpEeYHble  BOJHBL. JINMHA BOJHBI M CKOPOCTb €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3BykKa U BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenue koyeOaHWi T IOA AEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

HabGnronenue kosie0aHuii rpy3a Ha HUTU U Ha MPY>KUHE.
Habmroienue BoIHYKIEHHBIX KOJICOaHUH U pe30HaHca.
PacnipocTpanenue npooibHbIX U MOTIEPEYHbIX BOJIH (Ha MOJEIN).
Habnrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.
AKyCTUYECKHUI PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimel.
1. OnpeneneHve YacToThl W TepUoJa KojJeOaHMH MaTeMaTH4ecKOro
MasTHHKA.

2. OmpepneneHuie 4acTOThl M IEPHOJA KOIeOaHUW MPYKUHHOTO MAasATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJia KOJEOAHUN MOBEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NEpUOIa KOJIEOAHUN NMPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoOJa KoieOaHUl Irpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl rpys3a.

6. OmbITBI, JIEMOHCTPUPYIOLUIME  3aBUCUMOCTb  IEpHOJa  KoyieOaHMit
NPYKUHHOTO MasiTHUKA OT MacChl IPy3a U )KECTKOCTH MPYKHUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO NaJCHHUS.

Pazgen 10. D1eKkTpoMarHuTHOE 10J1€ U JJIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MoJie.  DJEeKTpoMarHuTHele  BOJHBIL.  CBolicTBa
AJIIEKTPOMAarHuTHeIX BOJH. [IIkama snekTpoMarHuUTHBIX BOJH. Vcnosb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
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OnexTpoMarHuTHas npuponaa csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoONCTBAa JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie pabomuel u onvimol.

1. H3ydyeHue CBONCTB AJEKTPOMATrHUTHBIX BOJIH C MOMOIIBbI0 MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIe AIBJICHHUS.

JlyueBas  momenb  ceera.  Mcrounuku — cBera.  IlpsAmonunHerHOe
pacnpoctpanenue cBeta. 3atMeHua ConnHua u JIynsl. Otpaxkenue cpera. [Lnockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mperaomiieHUs cBera. lloHOe BHyTpeHHEe
OTpaxkxeHHe cBeTa. VIcrmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onydeir B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['J1a3 kak onTuyeckas cucteMa. biaum3opykocTts u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CrokeHwue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

emoncmpayuu.

[IpssMoONMHENHOE paCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyyenune n3o00paxeHuit B IIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuuecknii CBETOBO/I.

Xop ydeit B coOuparoIieit JInHs3e.

XoJ Jiy4er B pacCEUBArOIICH JIMH3E.

[Tonyuyenue n300paxeHuii ¢ TOMOUIBIO JIUH3.

[Tpuniun peiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [Tonyuyenue 6em0T0 CBETA IIPH CIOKEHHUH CBETA PAa3HBIX I[BETOB.

Jlabopamopnwie pabomuel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPaXK€HHUsI CBETOBOIO Jyda OT yria
naJICHUs.

2. M3yueHue xapakTepUCTHK W300paXKEHHUS MPEIMETA B IIJIOCKOM 3€pKaJe.
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3. I/ICCHGI[OBEIHI/IG 3aBUCUMOCTH yTJia IIPCJIOMIICHUSI CBCTOBOT'O JIyda OT yIJia
MNaacHuA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. Ilomyuenue n300pakxeHUil ¢ TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO PacCTOSIHHUSI U ONTHYECKON CHUIIBI COOMparoIei
JINH3BI.

6. OIBITHI 10 PA3TOKEHUIO OEIOr0 CBETa B CHEKTP.

7. OnbITHI IO BOCHPUSITHIO IIBETA MPEAMETOB MpU MX HAOIIOJICHUU 4Yepes
[[BETOBBIC (DUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omneitel Pe3epdopna u minanerapHas Mozenb atoma. Mojens atoma bopa.
HcnyckaHue v noryoumeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- u ramma-uznyyeHus. CTpoeHre aTOMHOTrO
anpa. HyxionHas wmopens artomHoro sxgpa. HWszoronmsl. PannoaxTuBHBIE
npespamenus. [lepron momypacmnanga aTOMHBIX SAED.

SAnepHble peaknuu. 3aKOHBI COXPAaHEHHs 3apsI0BOIO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sifep. CBsA3b MacCel M 3HEpruu. Peakuum cHHTE3a H
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. J[eWCTBHA pPagMOAKTUBHBIX H3JIyYEHUM Ha JKHUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUs U TOTJIOIIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3HPYIOMUX U3ITYUECHUH.

6. Perucrpanus uzimydeHHs IPUPOIHBIX MUHEPAJIOB U IIPOITYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnropeHue CrUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TpPEKOB: MU3MEPEHME HHEPIMM YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3Mmepenue pagnoakTuBHOIrO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIM A MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINK MOAYJIb TIPEIHA3HAYEH ISl CUCTEMATU3ALIMU
U 0000mIIeHWS  TPEIMETHOTO  COACp)KaHUS H  OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YyUYEHUHU BCETO Kypca (DM3MKH, a TaKKe IS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (Qu3uKe Ui 00ydyaromuxcs,
BBIOPABIIIKX ATOT yUYE€OHBIHN MpeaMeT.

[Ipy n3ydyeHUn AAHHOTO MOJIYJISI PEAIU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
NEATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS JTOCTHKEHUE NMPEIMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00ydeHus, (QopMHUpyeTcs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIEAOBAHUSA



SIBIICHUM NpUupoJabl MU TCXHUKH, OBJIAJICHUC YMCHUAMU 00BACHATH (1)I/IBI/II-ICCKI/I6
SABJICHUA, TIPUMCHAA IIOJIYUYCHHBIC 3HAHMWA, pPCIIaTbh 3aJa4d, B TOM YHUCIIC
Ka4CCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

HpI/IHHI/IHI/IaJ'IBHO I[GSITGJ'II)HOCTHI)Iﬁ XapaKTCp HJAaHHOT'O pa3ciia PCaIn3yCTCA
3a CUET TOIro, 4YTO 06yqa}0umec;1 BBIIIOJTHAKOT 3aldHUsI, B KOTOPBIX HM
nperaracTcs:

Ha OCHOBC IIOJIYYCHHBIX 3HAHUU paciio3HaBatb M HAY4YHO O0OBSACHATH
(1)I/ISI/I‘{€CKI/IG SABJICHHUA B Opr}I(aIOHleﬁ npuponc u HOBCG,Z[HGBHOP'I KHN3HH,

HCIIOJIB30BATh HAYYHBIC MCTOAbI UCCIICIOBAHUA (1)I/I3I/I‘-ICCKI/IX HBHGHHﬁ, B TOM
qUCJIC I IIPOBCPKU THIIOTE3 U MMOJTYUCHUA TCOPCTHICCKUX BBIBOAOB,

OOBSICHATH HAay4YHBIC OCHOBBI HanboJiee Ba)KHBIX I[OCTI/I)KeHI/Iﬁ COBPECMCHHBIX
TGXHOHOFHﬁ, HarpuMcEp, IMPaKTHICCKOTO UCIIOJIB30BaHUA PA3JINYIHBIX KCTOUYHHUKOB
OHCPIUK HAa OCHOBC 3aKOHAa IMPCBPAIICHUA U COXPAHCHHA BCCX M3BCCTHLIX BU/IOB
OHCPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3NKu HA ypOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHUsI HAINPaBJICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKM Ha ypOBHE OCHOBHOI'O OOIIET0 00pa3oBaHMs

y oOyyatomierocsi OyayT chopMupoBaHbl CISAYIOIIME JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
busznuecKon HayKu;

- IEHHOCTHOE OTHOILIEHHE K JTOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’!KaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTbh K aKTUBHOMY Y4YaCTHIO B 0OCYKIE€HUU OOLIECTBEHHO3HAYUMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKEHHIM
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YUY€HOTO;

3) 3cTeTU4eCKOro BOCIIUTAHMS:

- BOCIIPHUSITHE 3CTETHYECKHX KauecTB (DU3MUECKON HayKH: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUSA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BaKHEWILIEW COCTABISAIOIIECH
KYJIBTYPBI;

- pa3BUTHE HAy4HOH JI0OO03HATENBHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl  310PpOBbS M  3MOIHOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LEHHOCTU Oe3omacHoro oOpa3a KHU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BAXKHOCTH MpaBUi OE30MacHOrO TIOBEACHHUS Ha
TpaHCIOpPTE, Ha JI0pOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBaHHOCTh HaBbIKa peQJIeKCHH, NPU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yeiaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE YYacTM€ B pPEUICHUM MPAaKTHYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTenbHONl  OpraHu3aluu, TropoAa, Kpas) TEXHOJOTUYECKOH U



COIMAJIbHOM HAIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIE U (PUINIECKUX
3HAHUM;

e - MHTEPEC K MPAKTHIECKOMY U3yUEHHUIO MPodecCuii, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHEHTalMs Ha MpUMEHEHHE (U3WYECKUX 3HAHUM IJIs1 penieHus 3a1ad B
00JIacTH OKpY>Karollel cpelbl, MIAHUPOBAHUSI MOCTYNKOB M OIEHKH HX
BO3MOYKHBIX TMOCIICICTBUU I OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AILHOTO XapaKTepa SKOJOTHMYECKUX NPOoOJeM M MyTer ux

pelieHus;

e §8) aganTanmuM K M3MEHSIOIIUMCS YCJOBHSAM COIUAJIBHOH M NPUPOIHOI
cpeabl:

e - TIOTPEOHOCTh BO B3aUMOJCHCTBUU TMPU BBINOJHEHUU UCCICAOBAHUNA U
IPOEKTOB (DM3UYECKOW HANpPaBJIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
TPYTHUX;

e - TIOBBIIIEHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTh B (POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM 4HCIie (POPMYIHPOBATH
UJIeH, OHSTHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHN B 001acTu
du3uKy;

e - IUIAHUPOBAHHME CBOETO pAa3BUTUS B MPUOOPETEHWU HOBBIX (PUINYECKUX
3HAHUU;

e - CTpPEMJICHHE aHAJM3UPOBATH U BBISABIATH B3aUMOCBSI3U IPUPO/IbI, 0OILIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYKAIOLIYIO Cpendy,
BO3MOYKHBIX IJI00QIbHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesympraTe OCBOCHHS mporpamMmbl 1o (pH3MKE Ha YPOBHE OCHOBHOTO
o01mrero oopazoBanus y o0ydaronierocss 0ynyT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE I03HABATEIbHbIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  yHUBEpCaJbHbIe  y4eOHbIC  JICHCTBUSA, PEryJIATHBHBIC
yHHUBEpCaJIbHbIC yUeOHbIE ICHCTBUSI.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble JJornueckue JelcTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB
(s1BNIEHUN);



yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUN, OCHOBAHUS IS
0000111eHUs 1 CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTPpUBAEMBbIX (haKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITH TTPUYMHHO-CJICACTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECCKUX
SIBJICHUM W MPOIIECCOB, JIeJaTh BHIBOJBI C MCTOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3AKIIOUCHUN, BBIIBUTATH TUIIOTE3bI O B3aMMOCBSI3SIX
(U3NIECKUX BEITUIHH;

CaMOCTOSITEJTILHO BBIOMpPATh CIOCOO pelieHus y4deOHoW (usznueckoit
3amayn (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIeHUs, BIOOp Hamboiee
MOJIXOJISIIIIETO C yUETOM CaMOCTOSTEIHHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA.

MCII0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEICKUI MHCTPYMEHT IIO3HAHUS;
IIPOBOJUTE 110 CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(U3MYECKUIl SKCIIEPUMEHT, HEOONBIIOE UCCIEN0BaHUE (PUINYECKOTO
SIBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaIuIo,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOIIOIEHUS, OIBITA, UCCIEIOBAHNUS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JalibHEWIIee pa3BUTUE  (DUIUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUraTh MPEANOI0KEHHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

NPUMEHATH Pa3jIMYHbIe METO/bI, HHCTPYMEHTHI U 3alpOChl MIPH MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPENJIOKEHHOW Yy4eOHOU
bu3nYecKon 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH UHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (HOPM MpEICTABICHHS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTUMANbHYIO (OpMY TpeAcTaBICHUS
uHbOpMAIlMU W WIUIIOCTPUPOBATh peIIaeMble 3aJadd  HEeCIOXHBIMHU
CXeMaMH, TuarpaMMmamMu, HHOU Tpadukoil 1 MX KOMOWHAIIUSMH.

KoMMmyHMKaTHBHBIE YHMBeEpCaJIbHbIe YUeOHbIe 1elCTBUA:

B XoAe 00CyXAeHUs y4eOHOro maTepualia, pe3yJbTaToOB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYKIaeMOM TEMBbI U
BBICKA3bIBaTh HJIEW, HAllEJICHHbIE Ha PpEIICHHE 3aJadl U TOJAepKaHHe
OJ1aroKeJIaTeILHOCTH OOIIEHNS;

COIMOCTABJIATh CBOM CYXXICHHS C CYXACHUAMU JPYIHMX YYaCTHUKOB
Jraniora, OOHapyKUBATh Pa3INdne U CXOACTBO TO3HIIHIA;



BBIPA)KATh CBOIO TOYKY 3PEHUSI B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISATH PE3YJIbTAThI BRIIOJTHEHHOTO (PH3UYECKOTO OIbITa
(9KCIIepUMEHTA, UCCIICIOBAHHMS, IPOCKTA);

NOHMUMAaTh W WCIONB30BaTh  NPEUMYIIECTBA  KOMAaHTHOH |
WHIUBHyaJ bHOW pAa0OTBl TpPU pEHICHUH KOHKPETHOH (QH3HUYEeCKOit
po0JIeMBl;

NPUHUMATP [IETTH COBMECTHOM JIESITEIHbHOCTH, OPTaHW30BHIBATH JICHCTBHSI
no e€ IOCTIDKCHHIO: paCIpeNeiiaTh POJH, OOCYXKJaTh MPOLECCH U
pe3yIIbTaThl COBMECTHOM pabOoThI, 00001IIaTh MHECHHS HECKOJIBKUX JIFO/ICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C JAPYTUMH
YJIEHAMH KOMaH/IbI;

OLICHUBATh KAa4eCTBO CBOETO BKJIaZa B OOIIMN MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PerJISITI/IBHI)Ie YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B KU3HEHHBIX M YY4E€OHBIX CUTYyalUsX, TPEOYIOMIMX
JUI pelieHus: GU3NYeCKuX 3HaHU;

OPUEHTUPOBATBCS B  PA3NIMYHBIX IOAXOAAX NPHUHATUSA  PELICHUN
(MHIMBUYaJbHOE, NPHUHATHE PELICHHWS B TpYyIIE, NMPUHATAE PELICHUN
rpyIIon);

CaMOCTOATEIBHO COCTABIISITh AITOPUTM PELIeHUs (PU3HUECKON 3aa4l WU
IUTaHa HMCCIEAOBAHUS C YYETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIJIaraéMble BAPUAHThI pELICHUM;
nienatb BIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIA HHTEJICKT:

JaBaTh aJCKBAaTHYIO OLEHKY CUTYallMU U MPEJIaraTh IJIaH €€ N3MEHEHHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHS  (HEJOCTHKEHHS) pPe3yJbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCSTEIBHOCTh (B TOM YHWCJIE B XOJl BBINOJHEHUS
(GU3MYECKOr0 UCCJIENOBAHMS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOATEIbCTB, HM3MEHUBIIMXCS CHUTYalUd, YCTAHOBJIEHHBIX OIIHUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATHh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM,;

CTaBUThb ce0s1 Ha MECTO JIPYroro 4eJoBEKa B XOJE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
npU3HaBaTh CBOE MPABO Ha OLIMOKY MpU pelieHnu (PU3NUECKUX 3a]au WU
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ IIPAaBO APYTrOTO.



IHNPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenust B 7 kjiacce nmpeIMeTHbIC pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE U  XUMHUYECKHE  SBJICHMS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIEb, TUIMOTE3a, €IUHUIIBI (PU3MUYECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXAHWYECKOe JBWKECHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, NPSIMOJMHENHOE), TPACKTOPHs, pPaBHOJAEHCTBYIOLIAS
cwia,  aedopmanus  (ympyras, — IJIacTUYecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddys3us, TEIIOBOE IBUKEHHUE YaCTHI] BELIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBU)KECHUE,  HWHEPIUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPIBIX TEJN C 3aKPEIUIEHHOW OCHIO
BpalllCHUsI, TMEpeaada JaBJeHUS TBEPABIMU TEJIAMH, >XUAKOCTIMH U
razamy, arMocepHoe JaBjeHUE, IUIaBaHWE TeJ, MpPEeBpallCHUs
MEXaHUYECKON SHEpPruu) Mo ONMHUCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpYXalolleM MHUpEe, B TOM 4Yucjie (U3HUECKUE SBICHUS B MPHUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3JIMUYHBIMU CKOPOCTSAMH B >KMBOM U HEXUBOU
NpUpoJie, NEUCTBUE CHJIBI TPEHUS B TPUPOJIC M TEXHUKE, BIUSHUE
aTMOC(EpHOIo JaBJCHUS HA KUBOW OpPraHU3M, IUIABAaHUE PbHIO, pblUaru B
TeJIe YeJIOBEKa, MPU ITOM MEPEBOIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (DU3UUECKUX SIBJICHHM;
OTHUCHIBATh U3YYCHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
dbuznyeckre BeIUYUHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BpeMH,
MyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TPEeHUs, MAaBjieHHEe (TBEPAOTO Teia, >KUJAKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYEeCKas paboTa, MOITHOCTbh, IJICYO CHIIBI,
MOMEHT CWIbl, KO3(P(QUIIMEHT TOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYEeCKash W TMOTEHIMaIbHAs JHEPTUsl), NMPU ONHUCAHUU MPABUIBLHO
TPaKkTOBaTh  (PU3MUYECKHH  CMBICI  HMCIOJB3YEeMBIX  BEJIMYMH, HX
0003HaueHUs M €IUHUIIBI (PU3NUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTNE JAHHYIO (DH3UYECKYIO0 BEIMYMHY C JIPYTUMHU BEJIMYWHAMU,
CTPOUTH TpaUKU U3yUECHHBIX 3aBUCUMOCTEH (PU3HMUYECKUX BEIIUYNH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBJICHUS W TMPOIIECCHI,
WCIIOJIB3Ysl MIpaBUiia CIOXKEHHs CUJl (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBUJIO paBHOBECHUs pbluara (0J0Ka),



«30JI0TOE€ MpPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPrUH, TPU HSTOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMKMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUdl MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE n3 1-2
JIOTHYECKHX IIIAaroB C OMOpoi Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacy€THbIE 3a7adyd B 1-2 JEHCTBHA, WCHOJNB3YsS 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIUE (DU3MUECKUE BEJIMYMHBI: HA OCHOBE aHalIM3a
YCIJIOBHS 33/1a4M 3aIlMChIBATh KPATKOE YCIOBUE, MOACTABIATh (PUZHUECKHE
BEJIUYUHBI B (POPMYJBl M TPOBOJUTH PACUEThl, HAXOJIUTh CIPABOYHbBIC
JaHHbIE, HEOOXOAMMBIE JJIs PEIICHUs 3a]1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4YEeHHON (pU3MUECKON BEIMUYUHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIA
(U3NYECKUX METOJOB, B OMMCAHUH UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pazauyaTb W HMHTEPIPETHUPOBATH
IOJlyYEHHBIH pe3yNbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JENaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITBI IO HAOMIOJEHUIO (PU3NYECKUX SBICHUN WU
buznyecKux CBOICTB TeI: dbopmMyIUpOBaTH IPOBEPSIEMBIE
IPEOJIOKEHNU, COOMPATh YCTAHOBKY U3 MPEII0KEHHOI0 000py10BaHus,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATH MPSMbBIE W3MEPEHUsI PACCTOSHUS, BPEMEHH, MacChl TeEa,
00b€Ma, CHUIIBI M TEMIEepaTypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nu(ppOBBIX MPUOOPOB, 3aMKCHIBATh I[OKa3aHUS MNPUOOPOB C YUYETOM
3a/IaHHON a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIPYrol € HCMONb30BAHUEM TMPSMBIX H3MEPEHHUHN (3aBUCMMOCTH MYTHU
PAaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU [JBUWXKEHHUS Tella, CHUJIb
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TNIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IUTaBaHUsI TEJl, YCJIOBUW paBHOBECHs pbluara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4€OHOTO HCCIENOBaHUS, COOUpaTh YCTAaHOBKY U
BBIMOJHATh M3MEPEHHs, CIeAysl MPeIIoKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE



NOPEJIOKEHHBIX Ta0IUIl U TpaduKOB, JAeTaTh BBIBOABI MO pe3ylibTaTaM
UCCIIEIOBAHMS,

NPOBOJUTH KOCBEHHBbIE H3MEPEHUS (U3MUECKUX BEIUYHH (TUIOTHOCTH
BEIIIECTBA JKUIKOCTH M TBEPIOTrO Tela, CUJA TPEHUSI CKOJIbKEHUS,
JABJICHUE  BO3/AyXa, BBITAIKMBAIONIAs  CWJa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B JKHJIKOCTh Te€NO, KO3((OUIMEHT IMOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXaHU3MOB), CJeAys TNPEUIOKEHHON HMHCTPYKIUH: TPHU
BBITIOJIHEHUH HW3MEPEHUI COOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U
BBIYHCIIATH 3HAYCHHE UCKOMOW BEJIMYMHBI;

COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe € J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHIUIBI ACUCTBUS MPHOOPOB M TEXHUUECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILIAOIIUECS COCYlbl, OapoMmerp,
phlyar, NOJIBUYKHBIA U HETOABM)KHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh MPUHIMUIBl JCUCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OIMOpPOHl Ha WX OmucaHus (B TOM YHCIE:
NOJIINITHAKN, YCTPOWCTBO BOJOMPOBOAA, THAPABIUYECKHA TIpecc,
MaHOMETp, BBICOTOMED, IOPIIHEBOM HACOC, AapEOMET), UCIIOJIb3Ysl 3HAHUS
0 CBOMCTBax (pU3NYECKUX SIBICHUN U HEOOXOAUMBIE (DU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEphl  (HaXoAWTh  HWHPOPMAIMIO O  MpUMeEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (DM3MUECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HH JIJIs1 oOecrieueHrst 0€30MacHOCTH TIPU OOpalleHnu ¢ MpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 30POBbS U COONIOAEHUS
HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpesie;

OCYLIECTBISATh OTOOpP HCTOYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIHUXCS
3HAHUA M TYTEM CpPAaBHEHUS Pa3JIMYHBIX HCTOYHUKOB BBIJICISAThH
uHGOpPMAITMIO, KOTOpas SIBISETCSA NPOTUBOPEUMBON WM MOXET OBITh
HEI0CTOBEPHOM;

UCTIOJIb30BaTh MPH BBIMOJIHEHUN yYE€OHBIX 3aJaHU HAYyYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MUECKOro  COAEpKAaHMSA, CIPaBOYHBIE MaTEpHUAIIBI,
pecypcbl cetu VIHTepHeT, BlaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO COIEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOLICHHs O pe3yJsibTaTaX MPOEKTOB
WIK Y4eOHBIX HCCJIENOBAaHUM, NPU OSTOM TPAaMOTHO HCIOJIb30BaTh



U3YUYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE ITPE3EHTALUEN;

IpPU BBINOJHEHUH YYEOHBIX NPOEKTOB W HMCCIENOBAHHUNA pacupenessiTh
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUM C IOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTh 3a BBIIOJHECHHEM IUIAHA JIEWCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBId  BKJIQJ, B  JEATEIbHOCTb  [PYIIbI, BBICTPAaUBAThH
KOMMYHMKATHUBHOE B3aUMOJEHCTBHUE, YUUTHIBAasi MHEHUE OKPYKAIOIIHX.

K koHIy o0yueHus B 8 kiacce rpeMeTHbIEC pe3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIUYECKUE U
aMmop¢HbIe Tena, HACHIIICHHBI W HEHACBHIINICHHBIM Tap, BIAXKHOCTh
BO3/1yXa, TEMIlepaTypa, BHYTPEHHSII DHEpPrusi, TEIUIOBON JBUTraTEllb,
AJIEMEHTAPHBIN AJEKTPUYECKUIN 3apsifl, IIEKTPUUECKOE IM0JIe, MPOBOJIHUKU
U TUDJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUYECKUNA TOK, MATHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaTue, Teruionepesnaya,
TEIJIOBOE PaBHOBECHE, CMAuMBaHUE, KAMWUISIPHBIC SBJICHUS, UCIIApEHUE,
KOHJICHCAITUsI, TUIABJIICHUE, KpHUCTa/umM3anus (OTBEpAEBaHHE), KUIICHUE,
Terionepeaaya (TETIOMPOBOTHOCTD, KOHBEKIIHUS, U3JIyYeHHUe),
ANIEKTpU3AIUs T, B3aUMOJICUCTBUE 3aPSA0B, NCUCTBUS JICKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHWE, B3aUMOJECHCTBUE MATCHUTOB, JIEWCTBHUE
MarHUTHOTO TOJI1 Ha MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAsI WHIYKIIHS)
[0 ONHCAaHMI0O MX XapaKTePHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NUECKUX SIBJICHUUA B
OKpYy>XalollleM MHUpe, B TOM 4Yucjie (U3UYECKUE SIBJICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE MW KaMWUIIPHBIE SIBJCHUS B MOPUPOJIE,
KpUCTaJUIbl B mpupojse, u3nydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, MHEsI, CHETa, AEKTPUUECKUE
sBJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOa0COB, pOJIb MAarHUTHOTO TOJS JJIs KU3HM Ha
3emiie, NOJISIPHOE CHUSIHUE, TIPU ITOM MEPEBOJIUTh MPAKTUUYECKYIO 33/1a4y B
y4eOHYI0, BBIJCNATH CYIIECTBEHHBIE CBOWCTBA (MpHU3HAKH) (PU3NUECKUX
SIBIICHUI;

ONHUCHIBATh U3yYEHHBIE CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
dbu3ndecKue BETUYHMHBI (TeMIEepaTypa, BHyTPEHHSSI SHEPTHs, KOJIHMUECTBO
TEIUIOThI, YJieJIbHAsl TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TEIUIOTa
IUIaBJICHUS, YJeNbHAs TeIJIoTa mapooOpa3oBaHUs, yJelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA()PUIMEHT TMOJE3HOr0 JACHCTBUS TEIJIOBOM



MAIllMHBI, OTHOCUTEJIbHAs BIAXHOCTb BO31yXad, JJICKTPUYECKUU 3apsn,
Cuja TOKa, JJIEKTPUUYECKOE HANpPsLKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
YACIbHOE  CONPOTUBIEHUE  BEIIECTBA, paboTa HU  MOIIHOCTh
JJIEKTPUYECKOTO  TOKAa), TMpU ONHCAHUU MPABWIBHO TPAKTOBATh
(¢u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
Gu3NYeCKUX BEIUYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOLINE JTaHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKkTepu30BaTh CBOMCTBAa TeJ, (DU3MUECKHUE SBICHHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHMSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUU
CTpPOEHHUs BEIECTBA, MPUHLHUII CYNEPHO3UIMHU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHHMs 3apsAna, 3akoH Oma s yJacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DJHEpPruM, IIpM OTOM J1aBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHAa M 3alMCBhIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBACHATh (PU3MUECKHE NPOLECCHl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHTyallMi MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHOCIIEICTBEHHBIE CBS3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
IIaroB ¢ Omnopod Ha |—2 U3y4EeHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHHH,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

peuatb pacy€THbIE 3aJadyd B 2—3 JEWUCTBHS, HCIOJIb3YS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJadd 3allChIBAaTh KPATKOE YCIIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIS  peUIeHHs] 3aJayd, BBIOUPATh 3aKOHBI U (POPMYJIBL,
HEoOXonuMble Ui €€ pEelIeHMs, MPOBOAMTH pacy€Tbl W CpPABHUBATH
MOJIyYeHHOE 3HaU€HHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOKHO pELIMTh MpPU [OMOILU
(¢u3NYECKUX METO/OB, HCIONb3Yysl OMHCAHUE HCCIIEOBAHUS, BbIIEIAThH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh MOpPsAJIKA
IIPOBEIEHNUS UCCIIEIOBAHUS, AENATh BEIBOBI;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3WYECKUX SBICHUN WK
buznyecKuX CBOMCTB TeN (KANMUJUISIPHBIE SIBJIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHWsl MpPU HU3IYyYEHUH OT LBETa H3Iydaromend (MOTJIONIAroIei)
ITOBEPXHOCTH, CKOPOCTh MCIIAPEHHUs BOJABI OT TEMIEPATypbl KUAKOCTU U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHUCTBUE
JNIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YyaJIM3allisl MAarHUTHBIX TIOJI€d IOCTOSHHBIX MAarHUTOB, JEHCTBUSA
MAarHuTHOTO MOJIA HAa MPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMATHMTA,



CBOMCTBA DBJEKTPOJBUTATENS IMOCTOSHHOTO TOKa): (POpMYIUpOBaThH
IPOBEpSAEMbIE MPENON0KEHHS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py/I0BaHus, OMMCHIBATH XO/J1 OTBITa U (POPMYITHUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSMbIE  U3MEPEHUS  TEeMIIepaTypbl, OTHOCUTEIbHOMN
BJIQKHOCTH BO3/lyXa, CHWJIbl TOKAa, HANPSDKEHHUs C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3MUECKUX BEIMYHH, CPABHUBAThH
pEe3yIbTaThl U3BMEPEHUH C YUETOM 3aJaHHON a0COJIFOTHOM MOTPENTHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
JIPYroi C  UCIHOJIb30BAaHUEM TMPSIMBIX  HM3MEpPEeHUuN  (3aBUCUMOCTD
COMPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEUHOTO
CEUEHHMS U Y/ACIIBHOTO COITPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHHMK, OT HANpPsHKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCNEOBATEIbBHOTO U MapajuIeJIbHOTO  COCAMHEHHM
MIPOBOJHUKOB): TUJIAHUPOBATh HCCIEAOBAHHE, COOMpATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs, Clenys MNPEJIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBHCHUMOCTH B BHUAE TaOIUI] U TpadHKOB,
JieaTh BBIBOJIbI 10 PE3YJIbTATAM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHbIE HU3MEpEHMsI (PU3MUECKHX BeNUYUH (yAeTabHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE INPOBOJHUKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH HM3MEPEHUs, COOMpAaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATh 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MPU paboTe C JIabopaTOpPHBIM
o0opyT0BaHUEM;

XapaKTepu30BaTh MPUHIMIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOPOM HA KX ONUCAaHUSA (B TOM YHCIE:
CUCTEMa OTOIUIEHUS OMOB, TUTPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJITMETP, CUETYUK DSJIEKTPUUECKOW 3HEPIHH, 3IIEKTPOOCBETUTEIbHBIC
npuOOpPHI, HArPEBATENbHBIE IEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE
PEIOXPAHUTEIH, DIEKTPOMATHUT, JIEKTPOABUTATEINb TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PU3MYECKHUX SIBICHUH U HEOOXOJHUMBbIE
¢buznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA W HM3MEPUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTHYHBIM PHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, THTPOMETP, JABUTATENb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Heneil ¢ mocaen0BaTebHBIM U MapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas ycloBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTIel;



OPUBOAUTH  NpUMEphl  (HAXOAuTh  WHGOPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIh30BaHUS (U3MUECKUX 3HAHWUN B TOBCEIHEBHOM
KU3HH JIJIs1 obecrieueHrst 0€30MMacHOCTH TIPH OOpaIleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUsS 30POBbS U COOJIOICHUS
HOPM DKOJIOTHIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;

OCYIIECTBISATh TMOUCK WHGOpMauu (U3UUECKOTO COJICpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMEIOIMIUXCS 3HAHUW W TYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAIUIO, KOTOpas
SIBIISIETCS] TIPOTUBOPEYUBON WIIH MOXKET OBITh HEIOCTOBEPHOU;
WCTIONIb30BaTh MIPH BBIMOJIHEHWH YYE€OHBIX 33JaHUN HAyIHO-TIOMYJISPHYIO
JUTEPATYpPy  (PU3AUECKOTO  COASp)KaHHWsSA, CIPaBOYHBIE MaTepHAIbI,
pecypchl cetn MHTEpHET, BIaaeTh MpuéMaMu KOHCIICEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMAIIUU U3 OJHON 3HAKOBOUM CHUCTEMBI B PYTYIO;
co37aBaTh COOCTBEHHBIC MHUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS,
0000miass uHPOpPMALIMIO U3 HECKOJBKUX HMCTOYHUKOB (PU3HUYECKOTO
Colep)KaHWsA, B TOM 4YHCJIEC MyOJIHMYHO TIPEICTaBISATH PE3yIbTAThI
MPOCKTHOW WJIM MCCIIEAOBATEIIBCKON NEATeTLHOCTH, TP 3TOM TPAMOTHO
UCIIOJIb30BaTh HW3YUYEHHBIM TOHATHHHBIA ammapar Kypca (Qusukw,
COIMPOBOXKIaTh BBHICTYTICHUE MPE3CHTAIINEH;

IPU  BBHITIOJHEHUH YYEOHBIX MPOEKTOB M HWCCICIOBAHUN (DU3UIECKUX
MPOIIECCOB paclpeAesaTh OO0S3aHHOCTH B TPYMIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 3a BBIMOJIHEHUEM TUIaHA JEHCTBUN U
KOPPEKTUPOBATh €r0, aJICKBaTHO OILIEHUBaTh COOCTBEHHBIH BKIJIAJl B
NeSATEIbHOCTh TPYIINbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 KJjacce peaAMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCYETa, MaTepUalbHAs TOYKa,
TPAeKTOPHsI, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHIKEHHUS, AePopMalus
(ympyras, mnjacTU4ecKas), TpPEHHE, LIEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTh M IEPErpy3KH, LIEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSHKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKHUE KojeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U YJIbTPa3ByK, 3JIEKTPOMATHUTHHIE BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsl W MOTJOLIEHus, alb(da, OeTa- U ramMMa-u3ydyeHus,
U30TOIIBL, SIAEPHAS SHEPrETHKA;

paznuyarh SBJIEHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOJIHOE
najieHUue TeJl, PABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



TEJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXawollue U
BBIHY’KJICHHbIE KOJIEOaHWs), PE30HAHC, BOJHOBOE JIBHUKEHUE, OTPAXKEHUE
3BYKa, NPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAXKEHUE U IPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTpaKEHUE CBETA, pa3jloKeHHe 0eIoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JHUCIEPCHUSI CBETa,
€CTECTBEHHAasl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JMHENYATOrO CIEKTpa
U3ITyYEHHs) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUU B
OKpy>KarolieM Mupe (B TOM 4Yucie (QU3WYeCKHe SBJICHHUS B MPUPOJIE:
NPWINBBI U OTIUBBI, ABMAKEHUE IUTaHET COJHEYHOU CUCTEMBI, pEAKTUBHOE
JNBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB JKHUBOTHBIMU,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 53XO, IBETa TEll,
ONTHYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE NEWCTBHE BHUIMMOTO,
yabTPadOIECTOBOTO M PEHTTCHOBCKOTO HU3IMyYEHUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJAUOAKTHBHOE H3ITyUEHUE
NPUPOJIHBIX MHUHEPAJIOB, [JEUCTBUE PAJAMOAKTUBHBIX U3IIyYECHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOJAUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBLICIATh CYLIECTBEHHbIE CBOWCTBA (MpPU3HAKH) (pU3NUYECKUX
SIBIICHUIA;

OMUCHIBATh U3yUYECHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBICHMS, UCIOIb3YS
dbu3nueckue BENWYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIB)KEHHMH, YCKOpPEHHE, IEpEMEIIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWla YINPYTOCTH, CWIa TSKECTHU, YCKOPEHHE
CBOOOJHOrO TMAJEeHUs, BEC Tela, HMIYJbC Tejld, HWMITYJIbC CHUJIbI,
MexaHuveckas padoTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEprus Tena,
MOAHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPTUS CHKATOMN
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAsI MEXAHUYECKas SHEeprus,
NEepPUOJI U YacToTa KoJieOaHUH, IJTMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJOMIICHHS CPeJibl), IPU ONMHUCAHUU
NpaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMbIX BEJIUYMH,
0003HaYeHUsI W €IUHUIIBI (PU3NUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (DH3UYECKYIO BEIMUMHY C JIPYTUMHU BEJIMYWHAMU,
CTPOUTH IpapUKu U3YUEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA T, (U3UYECKUE SIBICHUS M IPOLIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUS DHEPIUH, 3aKOH BCEMHPHOIO TATOTEHHS,
NPUHLUIN CYNEPHO3ULUA CUJI, HPUHIUI OTHOCUTENIbHOCTH ['anmunes,
3akoHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbl OTPAXEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUSI 3apsJ0BOTO U MacCOBOTO YHCEI



IOpU SJCPHBIX PEAKIMSIX, NMPU 3TOM JIaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa U 3aIMCBIBATH €r0 MaTEMAaTHYECKOE BHIPAKEHUE;

OOBSACHATH (U3NYECKUE TPOIECCHl W CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (DM3MUECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THele 3ajaud (omMparomuecs Ha cucreMy U3 2-3
ypaBHEHUH), UCTIOIB3YS 3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (PUIUYECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJOBHUS 3a7aud 3alKChIBaTh KpPATKOE
YCIIOBUE, BBISABIATH HEIOCTAIOIINE WM U30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl PEIICHUS, IPOBOJAUTH PACUETHI U
OLICHMBATh  PEAJIUCTUYHOCTh TMOJYUYEHHOTO 3HAueHus (HU3MuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MTOMOIIU
($U3MYECKUX METO/OB, WCIONB3Yysl OMHUCAHWE HWCCIEIOBAHMS, BBIICIATH
IpoOBEpSIEMOE  TPEANOJIOKEHNE, OICHWBATh MPABWIBHOCTh MOPSAKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JeJlaTh  BbIBOJbI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUN WU
(bu3nUecKux CBOMCTB Ten (M3yuyeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUSl PHEPrHM, 3aBHUCHUMOCThH IMepuojia KoieOaHUl NpyKUHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUMN, MPSMOJIMHEITHOE pacpOoCTpaHEHHE CBETa,
pasnokeHue Oeoro cBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHsS NpeaMeTa B coOMparomieit
JAUH3€, HAOMIOJCHHE CIUIOIIHBIX W JMHEWYaThIX CIEKTPOB H3ITyuYEHUs):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY W3 UW30BITOYHOrO Habopa
o0Opy/sOBaHUs, ONUCHIBATH XOJ ONBITa H  €ro  pe3yibTaThl,
bopMyIHpPOBaThH BBIBOJIHI;

MIPOBOJNUTH TMPU HEOOXOIUMOCTH CEPUI0 TPSIMBIX U3MEPEHHM, OMpeness
cCpeqHee 3HAaUYeHHE Hu3MepseMoil BelauuuHbl ((PoKycHOe paccTosiHue
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(u3MepuTesbHOTO Mpubdopa);

NPOBOJNUTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIHYUH C
UCIIOJIb30BaHUEM TPSMBIX H3MEpPEHUll (3aBUCUMOCTh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadallbHOM CKOpPOCTH, IMEepHoja
KoJIe0aHUI MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHHUsl CBETa OT yrja MaJCHUs W yria MpeIoMJICHHs OT yriia



NajJieHus): IUJIaHUPOBaTh HUCCIEIOBaHHE, CaMOCTOATEIbHO COOHpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bU3MYeCKUX BEIMYMH B BHUC TAOIWIl W TpauKOB, JenaTh BHIBOABI I10
pe3yJbTaTaM UCCIEIOBaHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTh M YCKOpEHHE Tejla IMpU PaBHOYCKOPEHHOM JBH)KEHUU,
YCKOpEHUE CBOOOAHOTO MajeHus, KECTKOCTh MPY>KUHBI, KO3)PHUIIMEHT
TPEHUSI CKOJBXKEHHUS, MeXaHudeckas paboTa W MONIHOCTb, 4YacTOTa H
nepuoJl KoieOaHWii MaTeMaTUYeCcKOro U TMPY>KUHHOTO MAasTHUKOB,
onTHYECKass Ccuia coOuparomiel JIMH3bL, PaJAMOAKTHBHBIA  (QOH):
IUIAaHUPOBATh HM3MEPEHUs, COOUPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHSI, CIIeAYs MPEUI0KEHHON WHCTPYKINUU, BBIYUCISATH
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJyUYEHHBIE PE3yIbTaThl C YUETOM
3a/IaHHOM NIOTPEIIHOCTH U3MEPEHU;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpU paboTe € J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTb OCHOBHBIE MpPU3HAKA HW3YYEHHBIX (U3UYECKUX MOJENECH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJeJb aroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/1pa;

XapaKTepu30BaTh MPUHIMIBI JCUCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HA HX ONHCaHUsA (B TOM YHCIHE:
CHUJIOMETp, JATUYUKU TIOJOXKEHUS, PACCTOSIHUS M YCKOPEHUs, pakera,
9XOJIOT, OYKH, MEpHUCKOl, QoToanmnapaT, ONTHUYECKUE CBETOBOJMbI,
CIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), uHCHONb3ys 3HAHUS O
CBOMCTBaX (U3WYECKUX SBJICHUM M  HEoOXogumble (u3Myeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHYHbIE PUCYHKH HU3YUYEHHBIX TEXHHUUECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHUX MPOLIECCOB
OpU pEeHIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI IS
MOCTPOEHUS U300pAKEHUN B IJIOCKOM 3€pKajie U coOMparouieil JIMH3e;
OPUBOJUTH  MpUMeEpbl  (HAXOAUTh  HMHPOPMAIMIO O  IpUMepax)
NPAKTHYECKOTO HCIOJb30BaHUs (DU3MUYECKUX 3HAHUNA B IOBCEIHEBHOU
KU3HU J1J1s1 oOecrieueHrs: 0e30MacHOCTH NPU O0pallleHuH ¢ MpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3A0POBbS U COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH CpeeE;

OCYIIECTBJIATh TMOUCK HH(pOpMauu (PU3NYECKOTO COJEpKaHHUS B
HNuTepHeTe, caMOCTOATENBHO (GOPMYIIUPYS MOUCKOBBIN 3aIIPOC, HAXOIUTh



NyTU ONpeeNIeHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpMalMu Ha OCHOBE
VMMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBIMOJHEHUN Y4E€OHBIX 3aJaHU HayYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXaHMs, CIPAaBOYHbIE MaTepHalIbl,
pecypcebl cety IHTEpHeT, BilageTs NpuéMaMu KOHCIIEKTUPOBAaHUs TEKCTa,
npeobpazoBanusi HGOPMAIIUU U3 OJJHON 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE M YCTHBIE COOOIICHHSI Ha OCHOBE
UHpOpPMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEPIKAHUA,
nyOJIMYHO MPEACTABIATH PE3yNbTaThl IPOSKTHOW WM UCCIIE0BATENBCKON
NEeATEIbHOCTH, IPU OTOM TI'PaMOTHO  HMCIOJI30BaThb  M3YUYECHHBIN
NOHATUUHBIA anmapaT M3y4yaeMoro pasziena (QU3MKH M COMPOBOXKIAThH
BBICTYIUICHHE TMpE3eHTalMel ¢ y4€TOM OCOOEHHOCTEH ayAuTOpPUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoubnble IIpakTHyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1.®@u3uka u e€ poJib B NO3HAHUH OKPYKAIOLIEro MUPa
bu6mmoreka [IOK
11 ®dusuka - HayKa 0 IPUPOJIEC 2
Y PHpOA https://m.edso0.ru/7f416194
12 du3nyecKkue BeITUYNHBI 2 1 bubmorexa [JOK
https://m.edso0.ru/7f416194
bubmuoreka [JOK
1.3 EcrecTBeHHOHA i METOJI ITO3HA 2 1
TECTBEHHOHAYAHbI METON NOSHAHIA https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3nes 2.IlepBoHauyanbHble CBeJleHUS 0 CTPOCHUH BellecTBa
bu6mmoreka [JOK
2.1 CtpocHue BeliecTBa 1
TPOCHIE Belliects https://m.edso0.ru/7f416194
59 JIBr>KeHWEe U B3aMMOJICHCTBHUE YaCTHI] 9 1 bu6mmoreka [JOK
' BEILECTBA https://m.edso0o.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2
p = https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3./IBu:xeHue U B3aumMojieiicTBUeE TeJl
bu6nmoreka [JOK
3.1 MexaHu4eckoe cHUE 3
RATHHACCIOT ABIRCHI https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 (ua. Brjger o 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3neu 4./1aBenne TBEPABIX TeJl, AKUAKOCTEH U ra3oB
41 JaBnenue. Ilepenaya naBineHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JXUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
42 Jlapietine KuAKOCTA ° https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOE NaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTH U T'a3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5.PaboTa 1 MOIIHOCTb. JHeprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIHOCT® 3 https://m.edsoo0.ru/7f416194
bu6mmorekxa [IOK
52 HpocTste MexarmMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 M 4 1
CRAMIHCCRaN JHepHit https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM ungpoBbIe
Ne /i P Konrtpoabusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1.TensioBble ABJIeHUSA
. bubnuotexa [JOK
11 Crpoenne u cBOHCTBA BeIICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILTOBBIE HPOHCCCh! https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjnen 2.2JiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
51 OneKTpuYecKue 3apsaabl. 3apsKEHHBIE Tela 7 1 bubnnorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 I1oCTOSIHHBIM 2JEKTPUUECKUIN TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTICHt https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KITIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HanmMeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne /i P Konrtpoabusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1.Mexannueckue siBJCHHUS
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2.Mexann4yeckue KojJe0aHusi M BOJHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAIICCKHC KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCIUE BOIIH. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jen 3.2/ieKTpOMArHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJHBI
DIEeKTpOMarHUTHOE MOJIE U bubnnorexa [JOK
3.1 6 2
JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pazneny 6
Pa3znen 4.CBeToBbIe IBJIEHUS
4.1 3aKOHBI pacIpOCTPaHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 J 0 6 3
HHSELH ONTHHECRAIC [TPHOOPH https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 P 0 3 2
AITOHEHIE DETIOTO CBETA B CHEKTP https://m.eds00.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen S.KBaHTOBBIE SIBJICHUS
bubmuoreka [JOK
51 Hcnyckanue u morjioiieHne cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1 1
>3 AACPHEIE peartitan https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3neu 6.IloBTOpUTEIbHO-00001IHAI0IM A MOTYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3ydeHust

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa O IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MexaHnueckue, TENIoBbIE,
JJIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS
Pu3nYeCcKue BEIUYUHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl”

Kaxk ¢usuka u qpyrue ecTeCTBEHHBIE
HayKH U3y4aloT MPUPOJTY.
EcrecTBeHHOHAYUYHBI METO/T
no3Hanus. Onucanne GU3NYECKUX
SIBJICHHI C TIOMOIIbIO MOACTICH

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JaJTbHOCTD MOJETA IapUKa,
IMYIMEHHOI'0 TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIle BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHHUE bubmorexa HOK
p P https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUEe YacTHI] BEIIECTBA bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccinenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PAaCIIUPEHUS
ra3soB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBs3b Mex 1y CBOWCTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHn4decKkoe IBIKEHNUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKCHUE
bu6mmoreka [JOK
13 CkopocTthb. EZUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 PacueTr nyTH U BpeMeHU IBUKEHUS bubmorexa LOK
y p A https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIINH.
15 B3aI/II)MO,Z[eI7ICTBI/Ie TerKaK MIpUYMHA bubmorexa LOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 IInotHOCTH BemecTBa. Pacuetr maccel 1 bu6mmorexa [IOK
00BeEMaA Tea 1Mo €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas paborta «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEJIA»

Pemrenue 3agad mo teme "IIOTHOCTE

bu6mmoreka [JOK

18 BeuecTa” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepUCTHKa
19 B3auMozencreug tein. Cria
yrpyroctu. 3akoH ['yka
Jlaboparopnas pabora «3ydeHne
20 3aBHCHUMOCTH PACTSKCHHUS
(medhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHUITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBs13b MEX]ly CHIION TSAXKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
| " https://m.edsoo.ru/ff0a1778
3ama4 o teme "Cuiia TsKecTu
93 Cuna TsKecTH Ha JpyruX IUIaHETax. bubnnorexa [HJOK
du3nyecKre XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAIIPaBJIEHHBIX
26 MO OJHOM nnpﬂi//mﬁ. ’ bubmorexa HOK
N https://m.edsoo.ru/ff0ala70
PaBHopelicTByIOIIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOnelicTBYOMIAs CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B npupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHnas pabota «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIBXXCHUA OT CHUJIBI AAaBJICHUA U
XapaKTepa COIMPUKACAOINUXCA
HOBCpXHOCTGﬁ»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHne

30 PaBHOJCHCTBYIOLIEH CHJIIbI
Pemenne 3agau mo Temam: «Bec
31 tenay, «['padpuyueckoe n3o0pakeHue bubnnoreka [JOK
cuy, «Cunely, «PaBHOACHCTBYIOIITAS https://m.edsoo.ru/ff0alde0
CHII»
KontponbHas paboTa mo TeMam:
«MexaHn4yecKkoe JIBKEHHE, «Macca,
32 IUIOTHOCTEY, «Bec Tenay,
«I['padmaeckoe n300pakeHUE CUID»,
«Cunbm
33 Hasnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMUCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTh
34 JIaBIIEHUS ra3a oT 00béEMa bubmmorexa [TOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhl
Ilepemaua maBimeHHS TBEPABIMU
35 TGJ'II;I\J/III/I, )KEHKOCTHMI/I u 1iaiaMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBiieHWE B AKUJKOCTH U Ta3e, bubmuoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «J/lapnenue B bu6mmorexa [IOK
JKHAKOCTH U rase. 3akod Ilackamsy https://m.edsoo.ru/ff0a2826
38 CooOmiarommecst CoCcyapl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 r i
TIPABTIHCCIAH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
AKHUJKOCTHBIN HacocC
Atmocdepa 3emin. [Tpuannb
CYIIECTBOBAHMS BO3AYIIHOW 000JI0UKH
41 BZMJ'II/I 3aBI/ICI/IMOCTI>};TMOC(1)e HOTO bubmmorexa LIOK
] P https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl yPOBHEM
Mops
bu6mmoreka [IOK
42 B LA
eC BO3AYXa. ATMOCPEpHOC AaBICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO JaBJICHUS. bubnuorexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI H4, OBHEM bubmmorexa [JOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmocdepHoe bubnuorexa LIOK
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
AtmoctepHoe naBieHue"
JlelicTBue ®UJIKOCTH U Ta3a HA
47 MOrPYKEHHOE B HUX TEJO bubmmorexa [TOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopuas pabota «OnpeneneHue
48 BLITaJF:KHBEIO 5171 CHUTBI efII)C”li 11011 (971 bubmmorexa LIOK
B e yrom https://m.edsoo.ru/ff0a33fc
Ha TeJO, MTOTPYKEHHOE B KHUIKOCTH)
49 JlaGopatopHnast paboTa 1o Teme bubnuorexa [IOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

«HMccnenoBanue 3aBUCUMOCTH Beca
Teja B BOJIE OT 00bEMa MOTPy>KEHHOM
B KHUJIKOCTb YaCTH TEJa»

https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
"KonctpyupoBanue apeomeTpa Wiu
KOHCTPYUPOBAHUE JIOAKHU U
omnpezeneHue e€ rpy30noabEMHoCTH"

52

Pewmenne 3amau no remam: «IlinaBanue
cyn0B. Bo3nyxomninaBanuey,
«/laBiIeHHE TBEPABIX TEIN, JKUIKOCTEH
U Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas padota no teme
«/laBiIeHHE TBEPABIX TEIN, JKUIKOCTEH
u ra3zoB»/Bcepoccuiickas
IIpoBepoYHasi paboTa IpH MPOBEICHUU
C MCIIOJIb30BaHUEM KOMIIBIOTEpA

54

Mexanudeckas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

56

MormnocTts. EquHuIBEl MOITHOCTH

Ypok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpU
HoabEME 110 JecTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

57

58

[IpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cun Ha peiuare

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HccnenoBanue ycioBHil paBHOBECHS
pblyara»

59

60

61

Pemenue 3amay o temMe «Y CIIOBUSA
paBHOBeCI/ISI pblqara»

Koaddumnuent nonesnoro necTpust
MexaHu3ma. Jlaboparopnas padora
«3mepenue KII/ nakinoHHOM
TJIOCKOCTH

Pemenne 3agau mo teme "Pabora,
MomHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexannyeckas dHEprusi.
Kunerndeckas u noTeHaibHas
JHEeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT IO TEME
"ODKCIEpUMEHTAIBHOE OIIPENEICHHE
WU3MEHEHUS KUHETUYECKON U
MOTEHLIUAJIbHON SHEPTUH NIPU
CKaThIBAaHUM TeJIa MO0 HAKJIIOHHON
miockoctu"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIIHOCTb.
Oueprus»/Bcepoccuiickas
MIpOBEpOYHasi paboTa IMPH MPOBEICHUU
Ha OyMa)KHOM HOCHTEJIE

PesepBHeIit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JIBMKeHHue"

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

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



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

PesepBHeIii ypok. Pabora ¢ TekcTamu

bubmunoreka [JOK

67 110 TeMe "{IaBHeHHe”TBep AIBIX TEI, ! https://m.edsoo.ru/ffOa4ffe
JKHIKOCTEH U ra3oB
PesepHblit ypok. PaboTta ¢ Tekctamu
68 o Teme "PaboTta. MOIIHOCTb. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KUIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 bubmmorexa [TOK
P https://m.edso0.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpAOro, JKUAKOTO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 KUAKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P PP https://m.edsoo.ru/ff0a5800
5 CmaunBaHue M KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepXHOCTHOE HATSAKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUe 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIepaTypsl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHKEHHS 1
YaCTHUIL
9 Buytpennss sueprusi. CriocoObl 1 bubnuorexa [JOK
U3MEHEHUS BHYTPEHHEN DHEPIUu https://m.edsoo.ru/ff0a5c60
10 Bune! rennonepenaun 1 bubnnorexka [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

Ypoxk-koudepenuus "[Ipakruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEILIECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KommaecTBo TemnoTel. Y nenbHas bubmuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHEe TEIJIOBOTrO OanaHca. bubnnoreka [JOK
TemrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "Hccrnenoanue

14 SBIICHUS TETNIOOOMEHA MPU bubnnoreka [JOK
CMEIIIMBAHUM XOJOJIHOMN U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuet konuuecTBa TEIIOTHI,

15 HEOOXOJUMOTO JJIsl HATPEBAaHUSA TeNa U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU

16 JlaGopaTtopHast pabora "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIINBA. Y IeJbHas TEII0Ta bubnnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHKE

18 KPUCTAJUTMYECKUX Een. V nennHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 Jlaboparopuas padota "Onpenenenue bubnmuorexa [JOK
YAEJIbHOU TEIJIOTHI TUIaBJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHICHCALIUS. bubnmoreka [JOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y genbHas Temnora bu6mmoreka [JOK



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

napooOpa3oBaHUs M KOHCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUTICHUSI
0T aTMOC(EPHOTO TABJICHHSI

https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. JlabopaTopHast
pabora "Onpenenenue
OTHOCHUTEJIBHOM BJIaKHOCTU BO3qyXa"

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

23

24

Pemenue 3anau Ha onpezaeneHue
BJIQKHOCTH BO3JyXa

[TpuHIMIB pabOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JlBuraTenb BHYTPEHHETO CrOpaHuUs

25

KII/I TerutoBoro aBuraTessi.
TennoBble ABUTATENH U 3alUTA
OKPY’KaOIIeH cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMsI U IPEBPALLCHUS
OHCPIUuMr B TCIJIOBBIX ITPpOLECCaX

[TonroroBka Kk KOHTPOJIBHOU paboTe
o TeMe ""TennoBbie SIBICHUS.
N3menenune arperaTHbIX COCTOSTHHI
BeriecTna"

KonTponbHas pabota mo Teme
"TeruioBble ABIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHMI BeniecTra"

3J'ICKTpH3aI_[I/ISI TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apA10B

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

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

30

VYpok-uccienoBanue "DieKTpuzanus
TeJ UHAYKIUEN U TIPH
COTIPUKOCHOBEHUN"



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

B3anmonenicTre 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 HanpsiskeHHOCTB IEKTPUYECKOTO bubnuoreka [IOK
nosist. [IpuHIMn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocurenu snexTpruueckux 3apsiioB.
33 OnemenTapHbii 3apsia. CTpoeHne
aToMa
34 [IpoBOAHMKYN U AUBIIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUUYECKOTO0 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npUMEHEHUE bubnuorexa [JOK
CBOMCTB 3JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUECKUN TOK, YCIOBUS €r0
36 cymecTBoBaHus. VICTOUHUKH bubnnorexa [IOK
https://m.edsoo.ru/ff0a95a4
INEKTPUYECKOTO TOKA
37 JlecTBUS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
Vpoxk-uccnenosanue "Jleiicteue
38 AIEKTPUUECKOTO TOJIST Ha IPOBOTHUKHI 1
U JUDJICKTpUKHU"
39 DIIEKTPUUYECKHI TOK B METaJLJIax, bubnmnorexa [JOK
JKUJKOCTSIX U rasax https://m.edsoo.ru/ff0a9838
40 DnexTpuyueckas Uenb U e€ COCTaBHbIE
4acTu
Cwita Toka. JlabopaTopHas pabora
bu6mmoreka [JOK
41 "N3mMepeHue U peryJIupoBaHue CUIIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTpUUECKOE HaNpsKEHHE.
BoasT™metp. JTaboparopras pabota

bubmunoreka [JOK

42 "N3mepenue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsxeHus"

43 CormnpoTHuBieHUE TPOBOTHUKA. bubnmoreka [JOK
VY 1enpHOE CONMPOTHBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTa "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMTPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JUIMHBI, IIOMAIN https://m.edsoo.ru/ff0aa738
NOIIEPEYHOr0 CEUeHusl U Marepuana”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1S yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

nenu
JlaboparopHas pabota "Hccrnenoanue
3aBUCHUMOCTH CHJIbI TOKa, UAYIIETO

46 yepe3 pe3nucTop, OT CONPOTUBICHUS 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

pe3UCTOpa M HAIPSHKCHUS Ha
pesuctope"

47 [TocnenoBarenpHOE U MapaieIbHOE
COEIMHEHUS IPOBOJIHUKOB
JlabopaTtopHas pabora "I[IpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSKEHUN IIPU 1 bubnnorexka [JOK
[IOCJIEIOBATEIbHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGopaTtopHas padora "IIpoBepka

49 IIpaBWIa I CUJIBI TOKA IIPU 1 bubnmuorexa [JOK

napauieIbHOM COEIMHEHUU
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3agau Ha npuMeHEHUE

bubmunoreka [JOK

50 3axoHa Oma U1t pasIndHOro
AP https://m.edsoo.ru/ffO0aaf8a
COCTMHECHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTB ANEKTPUUECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas padora "OmpeneiieHue
52 a60prl u I;/[omlﬁocn/l aneKTqueCKoro Bubmorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYecKHe e 1 MoTpeOuTenn
53 SIIEKTPUUECKON DHEPTUH B OBIT bubmmorexa [TOK
P P 4 https://m.edso0.ru/ff0ab660
KopoTtkoe 3aMbIkaHne
[ToaroroBka Kk KOHTPOJIBHOM padoTe
0 TeMe "DIEeKTPUUECKHE 3apsIIbl.
54 3apsoKeHHBIE TeJI:a U UX ’ bubmmorexa [TOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. ITocToSHHBII
3JIEKTPUYECKUN TOK"
KonTponbhas pabota o teme
"DnexTpudeckue 3apssl.
3apsKeHHBIE Tella U UX
. . bubnuorexa [JOK
55 B3auMoAercTBUA. I10CTOSIHHBIHI
. . https://m.edsoo.ru/ffOabea8
anekTpuyeckuit Tok"/Beepoccuiickas
IpoOBepOYHas padoTa PH MPOBEICHUN
C WCIIOJIH30BAaHUEM KOMITHIOTEpA
56 ITocTossHHBIE MATHUTHI, X
B3aMMOJIEHCTBHE
57 VYpok-uccnenopanue "M3yuenue bubnmuorexa [JOK
[I0JIEH ITIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
Bubnuoreka IIOK
58 MaruautHoe mojie. MarauTHoe nosje 1

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

3eMIId U €70 3HaUeHUE IS JKU3HA Ha
3emiie

59

60

61

OmneiT OpcTena. MaruuTtHoe 1nosie
AIIEKTPUYECKOr0 TOKa MarHutHoe
10JIE€ KaTyIIKH C TOKOM

[TprMeHeHue JIeKTPOMAarHUTOB B
texHuke. JlabopaTropnas padora
"N3y4yeHnue neiicTBUS MarHUTHOTO
TOJIsSI HA IPOBOJHHK C TOKOM"

DNEKTPOABUTATENTH TOCTOSIHHOTO
Toka. Mcnonb3oBaHue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCTIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue 1 U3y4eHue
paboThl AnekTpoaBUTaTeNs"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

63

64

Oneitel @apanes. 3akoH
3IEKTPOMArHUTHON MHYKIUH.
[IpaBuio Jlenna

Onextporeneparop. CriocoOsl
MOJTyYEHUs DIIEKTPUIECKOM SHEPTUH.
DIEKTPOCTAHITUN Ha BO3OOHOBIISIEMBIX
HUCTOYHUKAX SHEPTUU

[ToaroroBka Kk KOHTPOJILHOU paboTe

1o TeMe "DIIeKTpUUECKHE U
MarHuTHBIE SIBJICHUS"

65

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
apnenus"/Beepoccuiickas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



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

poBepoYHas padoTa pH MPOBEICHUN
Ha OyMa)KHOM HOCHUTENe

PesepBHeIit ypok. Pabota ¢ Tekctamu

bu6mmoreka [IOK

1
66 o TeMe "TeroBbie sBICHUS" https://m.edsoo.ru/ff0accse
PesepBHbIii ypok. PaboTa ¢ TekcTamu
67 o TeMe "TlocTosHHBIN 1 bubmotera [JOK
N " https://m.edsoo.ru/ff0acdc6
SIIEKTPUYECKHUI TOK
68 PesepBuelit ypok. PaGorta ¢ Tekctamu 1
1o Teme "MarauTHbic SIBICHUS"
OBIIEE KOJIMYECTBO YACOB I10
- 68 145

[NPOT'PAMME



https://m.edsoo.ru/ff0acc5e
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9 KITIACC

KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontporenpie  IMpakriieckue II/I[:;:CHI/ISI :)l;ll?;l;zl;:fenbnue
padoThI padoThI pecypeni

1 MexaHn4yeckoe TBUKECHHE. 1
MartepuanbpHas TOUKa

5 Cucrema orcuera. OTHOCUTEIHLHOCTh 1 bubmnoreka IIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubmuoreka [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMoTIuHEHOE

4 nBukeHue. CpeqHsiss © MTHOBEHHas 1
CKOpPOCTh

5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE 1 bubnmnoreka HOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOPEHUS Teja Mpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPY’KHOCTH. Hepno,u 1 9acCToTa

https://m.edsoo.ru/ff0ael76



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

oOparnienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBeiit 3akoH HeroToHa. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bu6muoteka [JOK
PaBHOpelicTByIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproTOHA. bubmuoreka [IOK
Cyniepnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHue bubnunoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Egi?;;fg;gﬁﬁf Oaeca?
16 Pemenue 3amau no reme «Cuna
YOPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenue bubnnoreka [JOK
YKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cuna Tpeiis https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubnmnoreka HOK
Kod(duUIeHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3amay mo treme "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPEeHUS
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

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
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HaacHus

Ypok-koudepenius "JIBuxeHUE TEI

23 BOKPYT TPaBUTAL[MOHHOTO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenne 3agaud mo teme "Cuia
24 TSKECTH U 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBas kocMHYeCcKas CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepHaIbHOW TOYKHU.
AOGCooTHO TBEPOE TEIIO.
26 PaBHoOBecue TBEpIOTO TEJIA C bubmorexa [IOK
. % p https://m.edsoo.ru/ffOafe36
3aKpenIEHHONW OChIO BpAIlICHUSI.
MowmenT cuinsl. LlenTp TsokecTu
PaBHOBecue MaTepHaIbHOW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpeTIEHHOW OChIO BpAIllEHUSI.
MowmenT cunbl. LlenTp TsokecTu
28 Pemenue 3agau mo teme "MoMeHT bu6nmorexa LIOK
cwibl. LlenTp Tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOU paboTe MO
29 TeMe "MexaHHUecKOoe OBUKEHUE bubnnorexa [IOK
. " ' https://m.edsoo.ru/ff0b0408
BsauMonelicTBue Ten
KonTponbHas pabota mo Teme
30 "MexaHn4YeCcKOe IBKEHNE bubmmorexa TIOK
N ) ' https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBue Ten
31 Nwmnynbe Tena. Umnynsc cuiibl. 3aKoH bu6muoreka [IOK



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

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYNpyTroe B3auMOIEHCTBUE

https://m.edsoo.ru/ffOb07fa

Permtenne 3agau mo reme "3akoH

bu6nmmoreka [IOK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ffob096¢
33 Ypok-koupepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bu6muoteka [JOK
34 Mexanudeckas paboTa U MOIITHOCTh https://m.e dsol_.[ru p—
35 PabGora cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padota «OnpenencHue
36 paboThI CUITBI TPEHUS TIPU
PaBHOMEPHOM JIBH)KCHUU TeJIa 10
TOPU30HTAILHOM MMOBEPXHOCTH»
37 CBs13b PHEPTUM U PabOTBHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubnmnoreka HOK
KUHETHUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlabopartopnast pabora «M3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHHUS YSHEPT UM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpHOE TBHIKEHUE U €TI0 bubnuotexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
49 3aTyxaromue KojieOaHusl. bu6muoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTryeckuii ¥ py>KUHHBIA

MasATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KolebaHui OT KECTKOCTH
MPYKUHBI U MAacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

[IpeBparienue 3Hepruu npu
MEXaHNYECKUX KOJIEeOaHUIX

Jlaboparopnas pabota «Onpenenenue
4acTOTHI U NIeproia KojaeOaHui
MIPYKUHHOTO MasTHUKa

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH NIepHO/a KoJIeOaHni
rpy3a, MOJBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexannueckue BoaHEL. CBONMCTBA
MexaHu4ecKux BoJH. [IponoiabHbIe U
MOIEePEYHbIE BOJTHBI

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

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

bu6nunorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJIHBI"

50

51

52

3ByKk. Pacnipoctpanenue u otpaxkenue
3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKHUI pe30HaHC

53

54

Ypok-koupepenus "YnpTpa3ByK u
nH(ppa3ByK B IPUPOJIE U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te 10

bubnunoreka LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



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

TeMe "3aKOHBI COXPaHEHHUS.
MexaHndeckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

Konrponsnas pabora o reme

55 "3akoHbI cOXpaHeHus1. MexaHnueckue
KoJieOaHusl U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "Llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka HOK
Hcnons30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsi3H"
VYpok-uccnenosanue "M3ydenne
. bubmmorexa [IOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
. https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenwue 3ana4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas IpHUpoJia CBETa.
61 Cko TOIZTB cBeTa BOJHI{)OEHe CBOMCTBA brbmmorexa LIOK
P ' https://m.edso0.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpoCTpaHEHHE CBETA. 3aTMEHHS bubmorexa LOK
pacnpoctp ’ https://m.edso00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHHs CBETA. 3epKajia.
63 Perienue 3a1a4 Ha MpUMEHEHUE buGnnorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 IIpenomiienue cBeta. 3aKoH bubmuoteka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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https://m.edsoo.ru/ff0b38c4

IMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.

bu6nmoreka [IOK

65 Hcnonp30BaHne NOJHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3c5e
OTPaKEHHS B ONITUYECKUX CBETOBOAAX
Jlabopartophast pabota "HcciaenoBanue
66 3aBUCHMOCTH YTJIa TPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3nyx-cTekino""
VYpoxk-koHpepenuus "Vcnonbp3zoBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, OITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka [JOK
68 JInn3bl. OnTrueckas cuiia JMH3bI https://m.edsoo.ru/FOb3f2c
. bubnuoreka [IOK
69 [TocTpoenue n300pakeHUH B JIMH3aX https://m.edsoo.ru/ffOb4d4a
Jlaboparopnas pabota "Onpenencnue
70 (pOKyFC)Horz paCCpTO}IHI/IH u OII)ITquCKOﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAroLIen JTUH3bI"
71 Ypok-koupepenius "OnTuyeckue bubmuoreka [JOK
JIMH30BbIe TPUOOpHI" https://m.edsoo.ru/ff0cOa7e
72 ['ma3 xak ontuyeckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepennus "lepexTs
3penus. Kak coxpanuts 3penue"
Paznoxenue 6e10ro cBeTa B CIIEKTP.
72 OnbiTel HetoToHA. CriokeHune bubnuorexa [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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Jlaboparopnas padota "OnbITHI 11O
Pa3IOKEHHUIO OEJIOTo CBETA B CIICKTP U

bubnunoreka LIOK

7 BOCHPICITIIO (IECTA HPCAMETOB HPH HX https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUH Yepe3 I[BETOBbIE
bunbTph"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOICTBA CBETa: IUCIIEPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u turanerapHas bubnmnorexa [JOK
MOJICIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u norjioneHue cBeTa
79 atomoM. KBanThbl. JInHeluaThie bubmmorexa [JOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukyMm "Habmonenune bubnnoreka [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHUJIBI bubmmorexa [JOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnnoreka [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHBIE NIpEBpALCHU. bubnmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemtenne 3amay mmo reme: but6mmoreka [IOK
"PagunoakTrBHBIE ITpEBpaIlcHHS " https://m.edsoo.ru/ffOclb4a
85 Ilepuon nonypacnana
Ypok-koHpepenius "PagnoakTuBHbIE BuGmorexa LOK
86 U3IIy4€HUs B IPUPOJIE, MEIULIMHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126
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87

SAnepHble peakuu. 3aKOHbI
COXpPaHEHHs 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprus CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U DHEPTUU

Pemenue 3agau nmo teme "SnepHoie
peakun"

Peakiunu cunTe3a U AeneHud saep.
Ucrounuku sHeprun CosHLIA U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JleincTus
PaZMOaKTUBHBIX U3ITyUYE€HUH Ha KUBbIE
opraHu3msl"

92

[ToaroroBka K KOHTPOJILHOU pabOTE MO
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DIeKTPOMArHUTHBIC BOJIHBI.
KBanToBbic siBIeHHS"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c223e

93

94

KonTponbHas pabota mo teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJTHBI.
KBanroBnie siBaenus"

IToBTOpenue, o0o0IIEeHNE.
JlaGopaTopHble paboThI IO Kypcy
"B3aumoneiictBue Ten"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

IToBTrOopenue, o6o0menue. Pemenue
PACUYCTHBIX U KaUCCTBCHHLIX 3a1a4 110
teme "TemnoBsle mpoiecch”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX M KaYECTBEHHBIX 3aa4 M0
teme "KIIJI TennoBeIX aBurareici'”

https://m.edsoo.ru/ff0c2a22

[ToBTrOopenue, o6o0menue. Pemenne

bu6nmoreka [IOK
97 pacyYETHBIX U KQYECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycraHOBOK"
[ToBTOpEeHME, 0000IIEHNE.
98 JIaGoparopHble pabOTEI IO KYpC 1 1 bubnmnorexa HOK
" PATOPHKIE P " ypey https://m.edso0.ru/ff0c2¢c52
CBeTOBBIE SIBIICHUS
[ToBTOpenue, o6o6menue. Pabota ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa LOK
| https://m.edsoo.ru/ffOc2d6a
COXPAHEHHUS B MEXaHHKE
[ToBTrOopenue, o6o6menue. Padora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa LOK
\ https://m.edso0.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o6o6menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c3044
SABIICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnTtoBas u 1
snepHas pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

UHTEPHET
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