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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJIEHA Ha
OCHOBE TIOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenpbHOM mporpaMmbl, mnpeacTtaBieHHbIXx B DPI'OC OO0, a Takxe ¢ ydyéroM
dbenepanpHOil pabodelt mporpaMMbl BocnuTaHus W KoHIenmuu mpenogaBaHus y4eOHOTO
npeamera «Puznkay.

Copepxanue  mporpaMmbl MO (U3MKE  HAmpaBlieHO Ha  (OpMUpOBaHUE
€CTECTBEHHOHAYUYHOW TPAMOTHOCTH OOYYalOlUXCAd M OpPraHu3alii0 U3ydeHus: (QU3UKU Ha
JeSITETHHOCTHON OCHOBE. B mporpamme mo gu3uke y4uTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO
npeamera B peanuzanuu TpedboBanuit ®I'OC OOO K 1IaHUPYEMBIM JTUYHOCTHBIM H
METanpeIMETHbIM  pe3yjbTaTaM  OOyYeHHUs, a TakkKe  MEXIPEAMETHbIE  CBS3H
€CTECTBEHHOHAYUYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE OCHOBHOTO 00111€eTO 00pa30BaHUsI.

[Iporpamma 1o ¢u3HMKe ycTaHABIUBACT pacmpeneiieHne yaeOHOro Marepuaia 1o rojaam
oOydeHus: (1Mo KjaccaMm), MpeiaraeT MPUMEPHYIO IMOCIEAOBATENbHOCTh H3YUYEHHUS TeEM,
OCHOBAaHHYIO Ha JIOTHKE pa3BUTHS TIPEAMETHOIO COJEpKaHUsd M Y4Y€Te BO3PACTHBIX
0COOEHHOCTEH 00yYaroOImMUXCs.

[Iporpamma 1o ¢Qu3uke pa3paboTaHa C IETBI0 OKAa3aHUS METOAMYECKOW IMMOMOIIH
YUHUTEIIO B CO3/IaHUU paboyeil mporpaMmMbl IO Y4EOHOMY TIPEIMETY.

dusnka SABIAETCS CHUCTEMOOOpA3ymOIUM JJIsi ©€CTECTBEHHOHAYYHBIX  y4E€OHBIX
NpPEAMETOB, TOCKOJIbKY (PU3nueckue 3aKOHbI JIe)KaT B OCHOBE IIPOILIECCOB U SIBJIICHUM,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpOHOMUEH U Pu3nUYecKoi reorpadueii, BHOCUT BKJIA] B
€CTECTBEHHOHAYYHYI0 KapTHHY MHpa, TMPEJOCTaBIIeT Haubojee sCHbIE O00pasIlbl
IMPUMEHEHHUSI HAay4yHOTO METOJila MO3HAHUs, TO €CTh CIoco0a MOJIYyYEeHHUS JOCTOBEPHBIX
3HAHUU O MUDE.

OpHa u3 MIaBHBIX 3a/1a4 (HU3UIECKOTO 00pa30BaHUsI B CTPYKTYpe 00Iero oopa3oBaHus
COCTOUT B (DOPMUPOBAHMM €CTECTBEHHOHAYYHOM TpaMOTHOCTH W HWHTEpeca K HayKe y
00yJarommxcsl.

N3yuenne ¢u3ukum Ha 0a30BOM YpOBHE NPEANOJaraeT OBJAJECHUE CIIECIYIOMUMHI
KOMIIETEHTHOCTSIMH, XapaKTePU3yIOIIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OILICHUBATH U MIOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICIOBAHUS;

e HUHTEPOPETUPOBATH JAHHBIE W HUCIOJIH30BATh HAYUYHBIE J0KA3aTEJbCTBA IS
MOJIYYEHHUSI BHIBOJIOB.

Henu u3ydenus Gpu3uku Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs OMNpEEICHBI B
Konnenmuu mnpenojaBanus ydyebHoro mpeamera «®Puszmka» B 00pa3oBaTEIbHBIX
opranm3anusx Poccuiickoii denepannn, peaqnu3yronux OCHOBHBIE 0011€00pa30BaTEIbHbIC
MporpaMmbl,  yTBepkAEHHOW pemeHneM Kommernn MuUHHCTEpCTBA  MPOCBEIICHUS
Poccuiickoii @enepannu (mpotokoi ot 3 nekadbps 2019 r. Ne TTIK4sH).

Iesun u3zyyenus pusuku:



e TMpuoOpeTeHne HMHTEpeca W CTPEeMJICHHS OOyYaroluuxcsi K HAyYHOMY H3YUYEHUIO
PUPOBI, PA3BUTHUE UX MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHC TPEJACTABICHUH O HAYYHOM METOJE TO3HAHUSA U (HOPMHUPOBAHHE
HCCJIEIOBATEILCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAy4YHOTO MHPOBO33PEHUS KaK pe3ylibTara HU3Y4YEHUS OCHOB
CTpOEHUs MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opmMupoBaHMe TIpPEACTABICHWA O poiu (GUINKKA JUISI  Pa3BHTHS  APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

e pa3BUTHE TIPEACTABICHUM O BO3MOXHBIX cepax Oymymier mnpodeccuoHaTbHON
JeSTENbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATrOTOBKA K JalbHEHIIEMYy OOy4YEHHUIO B
9TOM HAIPaBJICHUHU.

JlocTiokeHre 3THX TIeNe MmporpamMMmbl MO0 (PU3WKe Ha YpPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHUs 00ECIICYNBACTCS PEIICHUEM CIEAYIOIINX 3a4a4:

e TMpuOOpeTEeHHE 3HAHUW O JHUCKPETHOM CTPOEHUU BEUIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUICCKUX, MATHATHBIX ¥ KBAHTOBBIX SBIICHUSX;

e TMpuOOpETEHWE YMEHUN ONHCHIBATH H OOBACHATH (PHU3WYECKUE SBICHHUS C
WCIIOJIb30BAaHUEM TIOJIYYCHHBIX 3HAHUM;

e OCBOCHHE METOJIOB PEIICHHS MPOCTEHIIMX PacdyE€THBIX 3a7a4 C HCIOIb30BaHUEM
(GU3UYECKUX MOJIEIICH, TBOPUYECCKUX M MPAKTHKOOPUECHTUPOBAHHBIX 3a71aY;

e pa3BUTHE YMEHHWI HAOMIONAaTh TPUPOJHBIC SBICHUS W BBIOJHITH OIBITHI,
nabopaTopHble pabOThl M IKCIIEPUMEHTAIBHBIE MCCIEIOBAHUS C HCIIOIh30BAHUEM
U3MEPUTETBHBIX TPUOOPOB;

e OCBOCHHE NPHUEMOB pabOTHI ¢ MH(pOpMaImel (GU3HMIECKOTO COACPIKAHUS, BKITFOYAS
WH(OPMAITMIO O COBPEMEHHBIX JOCTIKCHHUSX (U3NKH, aHaIu3 M KPUTUUECKOE
OlICHHBaHUE MHHOPMAIIHH;

e 3HAKOMCTBO cO cdepamMu MNpoPEeCcCUOHAIBHON JESITeIbHOCTH, CBSI3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHUSIX
($U3nYECKON HAyKH.

Ha n3ydenue ¢usuku (6a30BbIl YPOBEHb) HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs

otBoAuTCs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeno), B 8 kiacce — 68 yacos (2
yaca B Hememw), B 9 kwmacce — 102 waca (3 dyaca B HENEI).

[Ipennaraemslii B mporpaMmMe 1o (u3NKe MEepeueHb J1a0OPaTOPHBIX padOT U ONBITOB
HOCHUT PEKOMEHJIaTEIbHBIM XapakTep, YYUTENb JAEaeT BHIOOP MPOBENEHHUS J1aDOpaTOPHBIX
paboT M OMNBITOB € Yy4ETOM HHIMBUIYAJbHBIX OCOOCHHOCTEM OOyYarommxcs, CHHUCKa
HKCHEPUMEHTANbHBIX 3a/JlaHui, MpeUlaraéMblX B paMKaX OCHOBHOIO TOCYJapCTBEHHOTO
AK3aMeHa 1o (PU3MKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B IO3HAHUM OKPY KAIOIIEro MUpPa.

®u3uka — Hayka O mpupone. SBneHus npuponsl. PU3NUECKHE SBIICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuyuHbL. 3Mepenune @usmueckux BenuuuH. Puznyeckue
npubopsl. [lorpemHocts u3mepenuit. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u JApyrve ecTECTBEHHbIE HAyKM H3Y4aloT MPUPOY.
EcTtecTBeHHOHay4YHBIH METOJ TMO3HAHHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIOTE3, OOBICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHWuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIE

SABJICHUS.
2. @usnueckue MpuOOPHI U MPOLEaypa MPSMbBIX U3MEPEHUN aHAOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamophuie pabomot u onvimot.
1. Omnpenenenue 1EHbI ASIEHUS Kbl U3MEPUTENBHOTIO Ipudopa.
2. H3mepeHue pacCTOSAHUMN.
3. H3mepenue o0bEMA KUAKOCTH U TBEPIOrO Tea.
4. OmnpeneneHue pasMepoB MaJIbIX TEJ.
5. M3mepenue temieparypsl IpU NOMOIIM KUAKOCTHOIO TEPMOMETpa H
JaTYMKa TEMIEPATYPHI.

6. lIpoBeneHue uccnenoBaHus MO NMPOBEPKE THIIOTE3BI: JAIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblile, YeM OoJible BhICOTa
IIyCKa.

Paspneu 2. IlepBoHayanbHbIe CBEJACHUS O CTPOCHHH BeleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenue dactun BemecTBa. CBfA3b CKOPOCTH JIBJKEHHSI 4YacTUL[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumonelictBue yacTuil
BEILIECTBA: MPUTSKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPABIX
(xpuctamnyeckux) Tes. B3auMocBs3b MeXIy CBOWCTBaMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaOmoneHne OpOoyHOBCKOTO JBUKEHMSL.



2. HaGmronenue nuddysun.
3. HaOmiomenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKMBAHUEM YACTUI] BEIIECTBA.

Jlabopamophuie padbomost u onvimot.

1. OueHka JuaMeTrpa aroMa METOAOM psAIoB (C  HCHOJIb30BAaHUEM

dboTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TETJIOBOTO PACIIMPEHHUS ra30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pasnen 3. /IBu:keHne 1 B3aMMOJEMCTBHE TeJl.
MexaHnueckoe JBH>KEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUIKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMKEHUU. Pacdér myTu u
BPEMEHU JBUKEHUSI.
SBnenne wuHepuuu. 3aKoH HUHEpUMHU. B3aummopeilcTBUE Ten Kak MNpUYUHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemecTBa. CBSA3b IUIOTHOCTA C KOJMYECTBOM MOJIEKYJI B €IMHHIIC
o0BbEMa BelIECTBA.
Cuiia Kak XapakTepucTUKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ MOMOLIBIO IMHAMOMETpPA. SIBICHUE TATOTCHUS U CUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Heecomocts. Crioxkenue
CWJI, HAPABJIIEHHBIX II0 OJHOM NpsiMoM. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKONbKEeHHs U TPEHUE NOKO0s. TpeHue B MpUpoie U TEXHUKE.
Hemoncmpauuu.
1. HabGmrogeHne MexaHMYeCKOro JIBHKEHHUS Tela.
2. H3MepeHue CKOPOCTH NPSIMOJIMHEHHOTO JBUXKCHMUSI.
3. HaGmronenue siBneHus WHEPIUN.
4. HaOmroneHrue u3MEHEHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5. CpaBHEHHE Macc MO B3aNMOJICHCTBUIO TEJL.
6. CrnoxeHue cui, HapaBJIEHHBIX M0 OJHON IPSIMOM.
Jlabopamophule pabomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIKECHHUS (IIapUKa B YKHJIKOCTH,
MOJIENN DJIEKTPUUECKOr0 aBTOMOOWIISI M TaK Jajee).

2. OmpezeneHne CpeiHE CKOPOCTU CKOJBXKEHHsS OpycKa WM IMIapuKa 1o
HAKJIOHHOM IUTIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsbKeHHs (nedopmaiun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.



Paznen 4. JlaBjieHne TBEPABIX TeJl, JKHAKOCTENH M ra3oB.

JlaBnenue. CriocoObl YMEHBIIICHUS W YBEIMYCHUS JaBicHuUA. JlaBiaeHue rasa.
3aBUCUMOCTh JaBJICHHs Taza OT 00bEéMa, Temmeparyphl. Ilepemaya naBiieHHs
TBEPABIMU TEJNAMHU, XUAKOCTIMHU M razamu. 3akoH [lackans. [IHeBmaTnueckue
MaITuHbBI. 3aBUCUMOCTh JaBJICHUS JKUIKOCTH OT TiyOWHBL. [mapocrarmueckwii
napagokc. Coolraromuecs cocyibl. [ napaBindeckue MeXaHu3MBbl.

Atmocdepa 3emnm u armocdepHoe AamieHue. [IpuuuMHBI CyleCTBOBaHUS
BO3aAymHOM oOonouku 3emiu. OnbiT Toppuuemnu. M3mepenue armocdepHOro
JaBiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO MaBJICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 M13MepeHus aTMOChHEpHOTO TaBJICHHUS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYyKEHHOE B HUX TeJIO. BriTankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Hemoncmpauuu.

S A S
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3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mapaBanyeckuit mpecc.

[IposiBnenue nencTBust aTMOCPEPHOTO JaBICHUSI.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YcioBue IUIaBaHus Te: IUIABAHUE WJIA NOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOIIEHUS INIOTHOCTEN TENa U )KUIAKOCTH.

Jlabopamophuie padbomost u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOM B
KUJKOCTh YaCTH TEJIA.

OnpeneneHue  BBITAIKUBAIOIICH  CUJIBL, JACUCTBYIOLIEM Ha  TeJo,
IIOTPYEHHOE B JKUJIKOCTb.

IIpoBepka HE3ABUCUMOCTH BBITATKUBAIOIIEH CUIIBL, IEMCTBYIOLIEH HA TEIO
B JKUJIKOCTH, OT MACChl TEJIA.

OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUIIBI,
NCUCTBYIOUIE Ha TeJNO B JKUAKOCTH, OT O0bEMA NOrpy>KEHHOH B
KUJKOCTb YaCTH T€JIA U OT IUIOTHOCTH KUJIKOCTH.

KonctpynpoBanue apeoMmerpa WIM KOHCTPYMPOBAHME JIOAKU U
oIpeaeNeHue €€ rpy30nogbEMHOCTH.

Paszpnes S. PaGora u MOIIHOCTb. JHEpPrusi.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecus pbluara. [IpumeHeHue mnpaBuia paBHOBECHS pblyara K OJIOKY.



«3onotoe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUUANbHAS DHEPTHUS.
IIpeBpaiieHre OTHOTO BU/Ia MEXaHUYECKOW YJHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophuie padbomost u onvimot.

1. Omnpenenenre paOOThl CHJIBI TPEHUS MPU PABHOMEPHOM JABMKEHUH TeJa

10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHS pblUyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHECHUS MEXAHUYECKON SHEPTHUH.
8 KJIACC

Paszgeu 6. TenuioBbie sABJICHUA.

OCHOBHBIE TIOJIOXKEHUS MOJEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJd. ONBIThL, MOJITBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOpUH.

Mopnenu TBEPAOro, >KHIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KUHETUYECKOH TEOPHHU.
CmaunBaHMe U KanWUIApHBIE sBIeHU. TernoBoe pacuIupeHe U CxKaTue.

Temneparypa. CBA3p TemMmeparypsl CO CKOPOCTBIO TEIJIOBOTO JBHKEHHUS
yactull. BuyTpenHsisi sHeprusa. CrnocoObl W3MEHEHUsT BHYTPEHHEW SHEpruu:
Teronepeaaya u COBEpLICHUE paboTHI. Bunpr TeIUIonepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIUNIOEMKOCTH BellecTBa. TermiooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryioBoro Oananca. [lnaBienwe wu
OTBEpPACBAHUE KPUCTAJUIMYECKUX BEHIECTB. YJENbHAs TEIJIOTa IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YnaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JaBJIECHUS.

Bnaxxnocth Bo3ayxa.

DHeprus TOIJIUBA. Y AelIbHAs TEIIOTa CTOPAHMSL.

[Ipunuunel pabotel TemnoBbix nasurareneil KIIJ temmoBoro aBuratens.
TennoBbIe IBUTATENHN U 3aIIUTA OKPYKAFOIIECH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmrogenune OpOyHOBCKOTO JIBHIKEHHS.
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10.
11.
12.
13.

Ha6mronenune nuddysun.

Habmronenne ssBieHU cMauMBaHUs M KaIMLISIPHBIX SIBJICHUH.
Hab0mronenue TenioBoro pacuimpeHus Ted.

N3meHeHne naBieHus rasa Mpu M3MEHEHHH O0bEéMa M HArpeBaHUM WU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxJtaxxieHue Ipyu COBEPIIEHUH PadOThI.

HarpeBanue npu coBepiiieHuH pad0Thl BHEIITHUMH CHJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEH pa3IMUYHBIX BEIIECTB.
HaOmronenne kuneHus.

HaOnronenne nocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mopaenn TEIIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUSI.
OnbITHI O BRIPAIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpIThl IO HAOMIOJICHUIO TEIUIOBOTO PACIHIMPEHMS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

OrnpeneneHue qaBieHUs BO3yXa B OaJJTIOHE HITPUILA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [ABJIEHUS BO3QyXa OT €ro
00béMa M HArpeBaHUS WA OXJIAXKICHHS.

[IpoBepka runoTe3pl JMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPHUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHHs BHYTPEHHEH DSHEpPruu Tella B pe3yJibTare
TeruIonepeaayu 1 paboThl BHEIITHUX CHUJL.

HccnenoBanne sBIEHUS TEIUIOOOMEHA IPH CMEIIMBAaHUU XOJIOTHOM M
rOpsiYeH BOJIBI.

Omnpenenenne  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEIUIO0OMEHE C HarpPeThIM METAJUIMYCCKUM IIHJIHHIPOM.

Onpenenenue yaeabHOU TEII0OEMKOCTH BEIIECTBA.

Hccnenoanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Ornpenenenue yAenbHON TEIIOTHI IJIaBJICHUS JIb/IA.

Pa3znesn 7. JinekTpudecKkue ¥ MAarHUTHbIE SIBJICHHS.

OnekTpu3auus Tel. J[Ba poaa sieKkTpuyecKux 3apsaoB. BzaumoneiicTBue
3apsbKeHHBIX  Tesl. 3akoH Kynona (3aBUCHUMOCTH  CHJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpuueckoro mnodid. IIpuHuun
CYNEPIIO3ULINU JIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUU 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W AUAJIEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3aps/ia.

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
NCcTOUYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOTO TOKa (TEeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJIKOCTAX U ra3ax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUYECKOE  HANPSHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE CONPOTHUBJIEHUE BEIIECTBA. 3aKOH Oma
s yyactka nenu.  [locienoBarenbHOE W MApAJUICNIBHOE — COSAUHEHUE
IIPOBOJIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOTO ToKa. 3akoH Jhxoyns—Jlenna.
DneKkTpudecKre Uenu U NOTPEeOUTENH 3IEKTPUIECKO s3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocrostHHbIE  MarHUTHL.  B3aMMOJENCTBUE  IOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHoe 1osie 3eMJId U €r0 3HAUYCHUE JIs KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarHuTHOE TIONE€  JJEKTPUYECKOro Toka. lIpuMeHneHwue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DNEeKTpOJBUraTelib MOCTOSTHHOTO TOKa. VCnoyib30BaHHME 3JIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Omneitel @apanesd. fABnenne snekrpoMarHuTHOM MHAYyKImM. [IpaBuno Jlenna.
DIIeKTpOreHepaTop. Cnoco0Ob1 MOy YEHUSI AIEKTPUYECKOU SHEPIHUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpHU3aLHUs TE.
JIBa poJia 3MEKTPUYECKUX 3apsi 0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DIEeKTpOCTaTUYECKAs NHIYKIU.
3aKOH COXPAHEHHUS NEKTPUUECKHUX 3aPsJIOB.
[IpOBOHUKY U AUBAEKTPUKH.
MoenrpoBaHue CUIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIS.
M cTOYHMKY OCTOSIHHOTO TOKA.
JIENCTBHS DNEKTPUUYECKOTO TOKA.
. DIEKTPUUYECKHUI TOK B KUJKOCTH.
. ['a30BbIi1 pazps.
. I3MepeHune cuiibl TOKa aMIEPMETPOM.
. U3MepeHnne 3JIeKTpUUECKOro HAPsKEHUS BOJIbTMETPOM.
. PeocTtar n marazuH COnpOTUBIICHUM.
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. BzanmoencTBue mocTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUS MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHrue MarHUTHBIX TOJI€H MOCTOSTHHBIX MarHUTOB.

OmnesIT Dpcrena.

MarsuTtHoOe 1oJjie ToKa. DJIeKTPOMAarHHmT.

JleficTBHE MarHUTHOTO MOJISl HA TPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENb ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JIEKTPOMArHUTHON MHIYKIIHAH.

OnbiTel Dapajnes.

3aBUCUMOCTh HAMNpaBICHUS WHAYKIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnuie padbomout u onvimot.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHUIO JIEKTPU3AIMHA TEN WHAYKIHEH U TpH
COIPUKOCHOBEHUH.

HccnenoBanue nAeWCTBUS 3JIEKTPUYECKOTO MO HA MPOBOAHMKU U
JUDJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUUECKON LIETH TOCTOSIHHOTO TOKaA.
W3mepenne u perylIupoBaHue CUJIbI TOKA.

N3mepenne u peryaupoBaHie HAPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 PE3UCTOp, OT
COIIPOTUBIICHUS PE3UCTOPA U HAPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JIE€MOHCTPUPYIOIINE 3aBHCUMOCTb AIIEKTPUIECKOTO
COINPOTUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJU TOMNEPEYHOro
CEUCHHMS U MaTepuara.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKECHUH TPU TOCIEI0BATEIHHOM
COETMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHIIBI TOKa MPHU MapaIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AJIEKTPUUECKOr0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIIETISEMOM Ha
pe3ucrTope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ nHarpeBaTens.

HccnenoBanrie MarHUTHOTO B3aUMOJICUCTBHS TIOCTOSIHHBIX MarHUTOB.
WN3yyeHue MarHUTHOrO TMOJISI  TMOCTOSIHHBIX ~MAarHUTOB TMpU  HX
O00BEMHEHUY U PA3/CIICHUU.

HccnenoBanue AeHCTBUS 3JEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIbI  B3aUMOJCHCTBUS
KaTylIKM C TOKOM M MarHura OT CWJIbl TOKa M HAIPABJICHUS TOKa B
KaTyIIKE.

18. M3yueHue nercTBrS MAarHUTHOTO MOJIs HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl AIEKTPOIBUTATEIS.

20. U3mepenne KII/] anexkTpoaBuraTeabHON yCTaHOBKHU.

21. OOBITBL MO MCCIEHOBAHUIO SBJIEHUS DJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKa.

9 KUIACC

Pazgen 8. MexaHuyeckue siBJICHUs.

Mexanuyeckoe JBuXKeHHE. MarepuanbHas Touka. CucTtemMa OTCUéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOJIMHENHOE
nBwxkeHne. HepaBHOMepHOE mpsiMoJIMHETHOE ABMKeHne. CpeHsss 1 MTHOBEHHAs
CKOPOCTb T€Ja PU HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMmosimHeiiHoe JBukeHHe. (CB0oOOIHOE
nageHue. OnbiThl ["anues.

PaBHOMEpHOE IBMMXEHHUE MO OKPY>KHOCTH. Ilepuon u uvacrota oOpamnieHus.
JIuHeiHas 1 yrioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepseiit 3akoH HproToHa. Bropon 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpyuHLIMT CynIepO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Chiia TPEHUS CKOJIbKEHUS, CUila
TPEHUSI MOKOS, APYTUE BUJIBI TPCHUSL.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJIHOTO
nafgeHud. J[Bmxkenue rmuaner Bokpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue martepuanbHOl TOUKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxkecTH.

Nmnynbc tena. M3meHneHne mmmyinbca. UMnynbe cuiibl. 3aKOH COXpAaHEHUS
uMItysbca. PeakTuBHOE ABUKEHUE.

Mexanudeckass paboTa ¥ MOIIHOCTb. PaboTa cHIl TSKECTH, YHPYTOCTH,
TpeHusi. CBs3b dHepruu u pabotel. [loTeHIManpHas SHEPTrus Tema, MOAHATOTO HaJl
NOBEPXHOCTHIO 3eMJIU. [loTeHIMabHAs SHEPTHS CKATOM NpyKUHbL. KuHeTnyeckas
sHeprus. TeopemMa O KMHETMYECKOM DHEPIMHM. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HaGmrogenne MeXaHUYECKOTO JBUKEHUS TeJla OTHOCUTEIHHO Pa3HBIX TEll

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTe W TPAEKTOPUI IBUKEHHUS OJHOIO M TOrO e Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBH>KEHUSI.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOIO JIBUKEHUS.

Habmroienue nBM>KeHUs Tena Mo OKPYKHOCTH.

Habmroienue MexaHu4ecKux sSIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM H  YCKOPEHHOM JIBUKEHUHU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MAcChl TeJla U JIEUCTBYIOIIEH HA HETO
CHJIBI.

HabGnronenue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUM TETI.

N3meHeHnue Beca Tea Mpu yCKOPEHHOM JBHKECHUH.

IIepenava ummyJsibca mpu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3AaUMOICHUCTBUU TEIL.

CoxpaHeHre UMITyJIbca PHU HEYTIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHne UMITyJIbCca IPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHMUECKON SHEPTUU [TPH CBOOOTHOM MaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPIUU MIPU JBUKEHHUH TENA MO/ 1EUCTBUEM
MPY>KUHBI.

Jlabopamophule pabomot u onvimol.

1.

KoHcTpynpoBanue TpakTa Ijisi pa3roHa W JajdbHEWILEr0 PaBHOMEPHOTO
JBUKEHUS IApUKA I TEJIEKKU.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHS OpyCKa WM JBUKEHUS
[IapyKa 1Mo HaKJIOHHOW ITOCKOCTH.

Onpenenenue yCcKOpeHHsI Tela IMPU PABHOYCKOPEHHOM JBUXKEHUU IO
HAKJIOHHOW MJIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBM)KEHUM 0€3 Ha4albHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKEHHHM Oe€3
HAaYaJIbHOM CKOPOCTHU IYTH OTHOCATCA KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanrie 3aBUCHUMOCTH CUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIbKEHUSI.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue padbOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JIBHXKCHUU Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Ompeeniene  pabOTBl  CHUJIBI  YIIPYTOCTH TP TOABEME Tpy3a C
MCITI0JIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11. MI3yueHue 3aKOHAa COXPAHEHUS YIHEPTUU.

Paznen 9. Mexannueckue Kojie0aHUs U BOJIHBI.

KonebarensHoe aBrmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHU: IEPHOI,
4acToTa, aMIUIMTYy1a. MareMaTu4eCcKuil U NPy KUHHbIM MasTHUKU. [IpeBpamienue
SHEPIUH IPH KOJIeOATEILHOM JIBUKEHUHU.

3aryxatomue — koneOaHus.  BeiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannyeckue BosHBI. CBoiicTBa MeXaHMYeCKuX BOJH. IIpomonsHble U
MONIEpEYHbIE  BOJHBL. J[MMHA BOJMHBI M CKOPOCTh €€ PaCIpOCTPAHECHUS.
MexaHuyecKkue BOJIHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'pomMKkocTh 3Byka W BbIcOTa TOHa. OTpaxkeHue 3Byka. MHpa3Byk u

yIABTPa3BYK.
Hemoncmpauuu.
1. HaGmronenue kosieOaHuii Tea MOJ JIEWCTBUEM CHIIBI TSKECTH M CHJIBI
YIPYTOCTH.
2. HaGnronenue xonebaHuii rpy3a Ha HUTH U HA TIPYKUHE.
3. HaOmroneHue BBIHYKJIEHHBIX KOJIeOaHUN U pe30HaHcAa.
4. PacnpocTpaHeHue MPOJ0JIbHBIX U MTOMEPEYHBIX BOJH (HA MOJIEIIH).
5. HaOGnroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YACTOTHI.
6. AKyCTHYECKUU PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue 4YacToThl M TEpHOJa KOJIEOAHUH MaTEMaTUYECKOTO
MasiTHUKA.
2. OmnpenenieHre YacTOTHI U Nepuoaa KoJaeOaHu Mpy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTHU TI€pHOJia KOJIeOaHW MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTU NIEPHOIA KOJIeOaHUM MPYKUHHOTO MasgTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCHUMOCTH TepHOJia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OnbITBI, JACMOHCTPUPYIOIIUME  3aBUCUMOCTh  NEpuoJa  KoJjieOaHUi
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOIHOTO MaJCHUSI.
Paznen 10. Dy1eKTPOMATrHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DOJIEKTPOMATHUTHOE  TOJIE.  OJJIEKTPOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHuTHhIX BOJH. Illkana »neKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnekTpoMarHuTHasi npupoga ceta. CkopocTh cBeTa. BOTHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIBIO MOOHUIIBHOTO

tenedona.

Pa3pen 11. CBeToBbIe IBJICHUS.

JlyueBass  mogmenbp  cBera.  Mcrounumkm ~— cBera.  IIpsAmonmHerHOe
pactpocTtpanenue ceera. 3atMenus Connna u Jlynsl. Otpaxenue ceera. [Lnockoe
3epKaJIo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. VIcrmonb30BaHME MOJHOIO BHYTPEHHETO OTPaXKEHUSI B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xon mnyueir B JnuH3e. OnTuueckas cucrema (QoToanmnapara,
MUKpOCKONa M Teneckoma. ['71a3 kak onTuyeckas cucTeMa. biaum3opykocTs u
TaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HpetoToHa. CroxeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onrtuyeckuii CBETOBO/I.

Xon myuei B coOuparole JInH3e.

XO0J Ty4der B pacCEeUBAIOIIECH JIMH3E.

[Tomydenune n300pakxeHnii ¢ TOMOIIBIO JINH3.

[Ipunun aevictBus doToarnmapara, MUKpPOCKOTA U TEJIECKOIIA.

10. Monensb riasa.

11. Paznoxxenue 6eoro cBera B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaKEHUSI CBETOBOIO Jyda OT yria
naJICHuUs.

2. M3ydeHue xapakTepUCTUK M300paXKEHUs MPeIMETa B IIIOCKOM 3epKaJle.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPETOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia
NaJCHUs Ha TPAHULIE «BO3JYX—CTEKIIO.
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4. llomydenue n300paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpeneneane POKYyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI COOMpAIOIICH
JIVH3BI.

6. ONBITHI MO Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmbBITH TIO BOCHPHSATHIO IIBETA MPEAMETOB MPHU WX HAOIIOEHUU UYepe3
[IBETOBbIC (DUIIBTPHI.

Pa3znes 12. KBanToBbBIC SIBJICHHS.

Omneitel Pe3epdpopna v minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u normouieHre ceeta aroMoM. KBanTel. JInHedaTeie CIIEKTPHI.

PanunoaktuBHOCTE. Anbda, 0eTa- U ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro sngpa. HW3zortonsl. PaanoakTuBHBIE
npeBpaienus. [lepron nmonypacmnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJlOBOTO U MAacCOBOIO YHUCEI.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. crounuku saeprun CosHIa U 3BE3I.

SAnepnas sHepreTruka. JleMCTBUS pPaAMOAKTUBHBIX HU3JYYCHUNW Ha >KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOLICHHUS.

2. CrnekTpbl pa3InyHbIX Ta30B.

3. ComekTp BOAOpOAA.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérunka HOHU3UPYIOIINX U3TYyUYCHUM.

6. Peructpanus uzinydeHust IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamophule pabomot u onvimol.

1. HabGnrogeHue CIUIONIHBIX M IMHEWYATHIX CIIEKTPOB U3ITyYCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE DHEPTHM YacCTULBI MO0 TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTYJIb.

[ToBTOpUTENHHO-0000IIAIOMINKA MOAYJIb TIPEIHA3HAUYEH JJIsi CUCTEMAaTU3AINH
u  0000IIeHUsT MPEIMETHOTO  COACPXKaHUS UM OMNbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (PU3UKH, a TAKXKE JIJISl TIOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 0 ¢Gu3uKe Ui 00ydarouumxcs,
BBIOpPABILIMX 3TOT yUYE€OHBIN MpeaMeT.

[Ipy U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JESTEIHPHOCTH, Ha OCHOBE KOTOPHIX 00ECIIEUMBACTCS JTOCTHIKCHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, GOpMHpPYETCs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCJIECIOBAHMS



SBJICHUN TPHUPOABI W TEXHHUKH, OBJIAJICHUE YMEHUAMU OOBICHITH (PU3UUYECKUE
ABJICHUSA, NPUMEHsAS I[IOJy4YECHHBIE 3HAHWs, pelarb 3aJadd, B TOM YHCIE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIHANBHO IEATEIBHOCTHBIA XapaKTep NAHHOTO pa3/elia Peanu3yercs
3a Cu€T TOro, 4YTo OOYyYalOIIUECs BBIMOIHAIOT 3aJaHHsI, B KOTOPBIX UM
IpeuiaraeTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHMM pacloO3HaBaTh U HAYYHO OOBSICHATH
(bu3nYecKue ABICHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCETHEBHOM JKU3HMU;

MCIIOJIb30BaTh HAYYHBIC METO/IbI UCCIIENOBaHMS (DPU3MUECKUX SIBICHUH, B TOM
YUCJIE U1 IPOBEPKU TUIIOTE3 U MTOIYyYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSCHATh Hay4yHble OCHOBBI HauOOJIe€ BaXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTU, HAIPUMED, TPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHbIX UCTOYHUKOB
DHEPIUMM Ha OCHOBE 3aKOHA ITPEBPAILECHUS U COXPAHEHHs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3MKM HA ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAIIPABJICHO

Ha JIOCTWKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

B pesynbTaTe uzydeHus pu3MKA Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus

y oOyuaronierocst 6yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) mnaTpuOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(u3HUECKON HayKU;

- [ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B 0OCYKJI€HUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKECHUIN
busuKy;

- OCO3HaHUE BaXHOCTH MOPAIbHO-3THUYECKUX IPUHIHUIIOB B JEATEIbHOCTH
Y4EHOT0;

3) 3cTeTU4eCKOro BOCIIUTAHMS:

- BOCTIPUSATHE ICTETHMUECKHX KadeCTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HaHHWE I[EHHOCTU (PUBUYECKOM HAYKU KaK MOIIHOTO HWHCTPYMEHTa
MIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTHUM, BaXXHEHUIIEH COCTABISAIOLIECH
KYJBTYPBIL;

- pa3BUTHE Hay4YHOW JF0OO03HATEIBHOCTH, HHTEpEca K HCCIEeA0BATENbCKON
NEeATEeNbHOCTH,

5) ¢opvmupoBaHuss  KYJbTYpPbl 3A0POBbI H  3MOLMOHAJBHOIO
0J1aroNnoJIy4us:

- OCO3HaHWE IIEHHOCTU Oe30macHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXKHOCTH TMpaBW O€30MacHOTO TMOBEJICHUSI Ha
TpPaHCTIOPTE, HA JIOpOrax, C JJIEKTPUUECKHM W TEIJIOBBIM O00OpYIOBaHUEM B
JOMAIIHUX YCIIOBHSIX;

- c(OpMUpPOBAHHOCTh HaBbIKa pedIieKcuM, TPU3HAHUE CBOETO TMpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APyroro YeIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- AKTUBHOE YYacTHE€ B PEUICHUWU MPAKTUYECKHX 3aad (B paMKax CEMbH,
o0pa3oBaTenpbHONl  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U



CONMAIbHOW HAIpaBJICHHOCTH, TPEOYIOMUX B TOM YHCIEe U (U3HYIECKUX
3HAHUU;

e - HHTEPEC K MPaKTUUYECKOMY M3Yy4YEHUI0 Mpodeccuit, CBSI3aHHBIX C (PU3UKOMT;

e 7)3K0JOrH4e€CKOro BOCIIMTAHUSA:

e - OpHCHTAIUS Ha IpPUMEHCHHE (M3MYCCKHX 3HAHUK I PEIICHUS 3a7a4 B
o0JlacTH OKpYy’Karollel Cpeapl, TUIAHUPOBAHUS TIOCTYNKOB M OIGHKH HX
BO3MOXHBIX MTOCTIEICTBUI I OKPYKAIOIIEH CPEbI;

e - OCO3HaHME IIOOATHLHOIO XapakTepa HKOJOTHUECKUX MpOoOIeM M MyTel ux

pelieHus;

e 8) amanTanMu K HM3MEHSIIOMIMMCS YCJOBHMSM COUMAJIbHOW M NMPUPOTHOM
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJCHCTBUM MPU BBINOTHEHUU HCCIACTOBAHUN U
POEKTOB (hM3MYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

e - TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NeSATEeNbHOCTD;

e - TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHH, B TOM YUCIE POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHHE 1e(PULIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIACTH
bu3uKy;

e - IUIAHUPOBAHUE CBOETO pAa3BUTUS B MPHOOPETEHUH HOBBIX (DU3HUECKUX
3HAHUU;

e - CTPEMJICHME aHAJU3UPOBAThH U BBIABIATH B3aMMOCBSA3HM IPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHCTBUI € YYETOM BIMSHUS Ha OKPY’KAIOIIYIO Cpeny,
BO3MO>KHBIX INTIOOAJIBbHBIX MOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbrate ocBoeHHs mporpamMmbl M0 (PH3UKEe HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydaronierocsi OyayT copMUpOBaHEI MeTaNPeIMeTHbIe
Pe3yJabTaThl, BKIIOYAOIIUE T0O3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JICHCTBUS,  PETyJISTHBHBIC
YHHUBEpCAIbHbIC yUCOHBIC JICHCTBHSI.

Ilo3naBaTeqbHBbIE YHUBEPCAIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble JjornuecKue qecTBUA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBATh CYMIECTBEHHBI MPHU3HAK KJIacCU(PUKAIINNA, OCHOBAHHUS IJIS
000011IeHNS U CPAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B paCCMAaTPUBAEMBbIX (haKTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYMHHO-CJIC/ICTBCHHBIEC CBSI3M TPU HM3YyYEHUN (U3HUECKUX
SIBJICHUM U TMPOIIECCOB, JIEIaTh BHIBOJIBI C UCIOIB30BAHUEM JI€TyKTUBHBIX
Y WHAYKTHBHBIX YMO3aKIIIOUCHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(bU3UYECKHUX BEJIMYUH,;

CaMOCTOATETLHO BBIOMPATH CHOCOO pernieHus y4eOHOW (pu3nuecKon
3aaun (CpaBHEHUE HECKOJIbKUX BAapHMAHTOB pEIICHHs, BHIOOp HauOoliee
MOJIXOJISIIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbCKue 1eMCTBUA:

HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUM HHCTPYMEHT MO3HAHMUS;
MIPOBOAUTH MO CAMOCTOSITENILHO COCTABJIEHHOMY IJIaHY OIIBIT, HECIIOAKHBIN
(bu3MUeCKUl JKCIEPUMEHT, HEOONIbIIOE HCCIeI0BaHUE (PUINYECKOTO
SIBJICHUS;

OIICHWBATh HAa TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIETIOBAHMS WU SKCIIEPUMEHTA;

CaMOCTOATENBHO (POPMYIUPOBATH OOOOIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEEHHOT0 HAOJIOICHUS, OTIBITA, UCCIICIOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JallbHEWINee pa3BUTHE  (U3HUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh PA3IUYHBIC METO/bI, MHCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orOope WH(POPMAIMKM WA JAaHHBIX C y4€TOM MPEAIOKEHHOM y4eOHOU
buznyeckoif 3a1a4m;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(DOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHNUS,

CaMOCTOATENFHO BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHbOpMAIlMM W WUIIOCTPUPOBATh peEIIaeMble 3a7aud  HECIOKHBIMHU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi U MX KOMOWHAITASIMH.

KoMMyHUKaTHBHbIEC YHHBEpPCAJIbHbIC Y4eOHbIe 1elCTBHSA:

B XO7e OOCYXIEHHUS Yy4eOHOro MaTepuaia, pe3yJbTaTOB J1a0OpPaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYKIaeMOM TEMBbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HAa pENICHUE 3aJaddl M TOJACp’KaHUe
OJ1arokenaTeTbHOCTH OOIIEHNS;

COTOCTAaBIISATh CBOM CYXKJEHUS C CYXICHUSIMU JPYTHX YYaCTHUKOB
auanora, OOHapy>KMBaTh Pa3INune U CXOJICTBO MO3HIINN;



BBIPAXKATh CBOKO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;
MyOJIUYHO MPECTABIATh PE3yIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OIBITA
(3KCIIeprMeHTa, UCCIEOBaHUS, IPOEKTA);

MOHMMAaTh W  HWCHOOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOM M
WHIUBUIYyaIbHOW pab0OThl MpU PEIMICHUH KOHKPETHOW (HHU3UMUECKOM
pOOJIEMBI;

MIPUHUMATH LIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATH JECHCTBUS
no €€ JOCTHKEHHIO: PACIPENeNsITh pOJIH, OOCYX AaThb MPOLECCHl U
PE3yNbTaThl COBMECTHOM pabOoThI, 000011aTh MHCHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacCTh palOTHI, TOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPAaBICHUID W KOOPAWUHUPYS CBOU [JEUCTBUS C JPYTUMH
YJI€HaMHu KOMaH/Ibl;

OIICHWBATh KAa4E€CTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENHHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHS.

PerJISITI/IBHLIe YHUBEPCAJIIBHBIC y‘leﬁﬂble IleﬁCTBHH

Camoopranuzanus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M y4E€OHBIX CUTYAIMsIX, TPEOYIOIINX
IS pereHus: GU3nuecKuxX 3HaHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX TMPHUHATUS  PEIICHUN
(MHIUBUAYATbHOE, TPHHATHE PEIICHWS B TPYIIE, MPUHATHAC pPEIICHUN
TPYIION);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pPellIeHUs (GU3MUECKON 3a7auu WU
TUTaHa HMCCIEAOBAaHUSA C y4ETOM HMEIOUINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH IIPEIIaraéMble BAPUAHTHI PEIICHUN;
7ieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJIb, IMOIMOHAJIbHbIN HHTEJLJIEKT:

JlaBaTh aJICKBATHYIO OIIEHKY CUTYallMM U MpeajiaraTh IjiaH €€ N3MEHEHHUS;
OOBSCHATh NPUYUHBI  JOCTUXKEHUS  (HEJOCTUKEHUS) pPE3yJIbTaTOB
JESTEIBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIEATENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS
(U3UYECKOTO0  HCCIIECIOBAaHMS WJIM TIPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, M3MEHHUBIIUXCS CHUTyallMi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUThH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WK JTUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIroro;
MPU3HABATh CBOE MIPABO HA OMIMOKY MPU pelieHn: GU3NIECKuX 3a1a4d Win
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroro.



INPEAMETHBIE PE3YJ/IBTATBI

K xonIy o0yuenus B 7 Kjacce mpeAMETHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJB30BaTh  TMOHATUS:  (UBMYECKHME M XUMHUYECKUE  SIBICHUS,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJIENb, TUIOTE3a, CAMHHIIBI (U3UUIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIDKCHHE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOAEHUCTBYIOIIAS
cua, nedopmars (ympyras, IJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

paznuuath siBiaeHusa (auddys3us, TEIIoBOe IBUXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUIEHHON OChIO
BpalleHUs, Ieperada JaBJICHUS TBEPIABIMU TeEJIaMH, >XUAKOCTAMH U
razamy, arMocepHOoe JaBJeHUE, IUIaBaHWE TeJ, MPEeBpPALLCHUS
MEXaHMYECKON SHEpPruu) MO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBICHUE;
pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SIBJICHUN B
OKpYXalollleM MHpE, B TOM 4Yucie (PU3MYECKHE SBICHUS B MPHUPOJE:
MpUMEpPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW M HEXKHBOU
NpUpoJie, NACUCTBUE CWJIBl TPEHUS B IMPUPOJAEC M TEXHUKE, BIHUSHUE
aTMOC(EpHOro JaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluard B
TEeJIe YeJIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUUECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHUECKUX SBJICHMUIA;
OIKCHIBATh M3yUCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBICHUSI, UCTIOTB3YS
¢dbusnyecknue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWJIa TpeHUs, JAaBieHHe (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAsI CHJIa, MEXaHWYeCKas paboTa, MOITHOCTh, IUICYO CHIIBI,
MOMEHT CWJIbl, KO3(GOUIMEHT TMOJE3HOTO JCHCTBUS MEXaHU3MOB,
KMHETHYECKass W MOTEHIHaTIbHAs YHEPTUsi), MPU ONHCAHUU MPaBUIBLHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCIHOJIB3YEMbIX  BEIMYMH, HUX
0003HAaUEHUSI W €IUHUIIBI (PU3NUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYTUMU BEJIMYHMHAMU,
CTPOUTH TpaUKu U3yYEHHBIX 3aBUCUMOCTEHN (hM3UYECKUX BEJIIMYUUH;
XapaKTepHu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS W MPOLECCHI,
WCIIOJIb3Ys MpaBUila CIOXKEHUs CUil (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs phiuara (0J0Ka),



«30JI0TO€ TIPAaBUJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXaHHYECKON
SHEPruu, MpPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIUCBHIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKHUE SBJICHHMS, TPOLIECCH U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPAKTUKOOPHEHTHUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsACHEHHE u3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3yYeHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7auyu B 1—2 JCUCTBHS, HWCIOJIB3YS 3aKOHBI U
dbopmyIbl, CBsI3BIBAIONIME (DU3UUYECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHSI 3a/1a4M 3aIMChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3UUECKHE
BEJIMYMHBI B (DOPMYJIBI U TPOBOAUTH PACUEThI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJISl PELICHUs 3a]a4, OIICHUBATh PEATHMCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKOM BETUUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh TMpPU TOMOIIH
(U3HYECKUX METOJ0B, B OITMCAHUU UCCIIEI0BAHUS BBIIEISATH IPOBEPIEMOE
NpeAnoyioxkeHue  (TUIOTe3y),  pa3iuyatb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIMMOKA B XOJIe OIbITa, JeNaTh
BBIBOJIBI I10 €T0 PE3yJIbTaTaM;

MPOBOAUTL OMBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUU WU
bu3HIecKnx CBOMCTB TEN: dbopMyIMpoBaTh MpOBEPSiIEMbIE
IPEIOJI0KEHNS, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO0 000PYJ0BAHMUS,
3aMMCBIBATH XOJ1 ONBITA U (POPMYIIUPOBATH BHIBOJIBI;

BBITOJIHATh MPSIMBIE M3MEPEHUS] PACCTOSIHUS, BPEMEHH, MaCChl Tela,
00béMa, CHUIBI U TEMIEPATypbl C MCIOJIH30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMMOKa3aHUS TPUOOPOB C YUYETOM
3a/TaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPECHUM;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIUYUHBI OT
IPYroil C HCHOJIb30BAaHUEM TMPSIMBIX HU3MEPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEPHO JBWXKYIIETOCA Tela OT BPEMEHHU ABWIKECHHS TeJa, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOIIAAU COIPUKOCHOBEHUS TEII, CHIIbI
YIOPYrOCTU OT YJUIMHEHUS MPYXKUHBI, BHITAIKUBAIOLIEH CUIIBI OT 00bEMa
MOrPYKEHHOM YacTH Tejla U OT IJIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUsl TEJ, YCIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOrO0 MCCIIEIOBAaHUSA, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUS, CIENys MNPEeIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHMX BEJIWYUH B BUJE



MPEIOKCHABIX TaOMUIl W TpaduKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
MCCJICIOBAHMS;

MPOBOJNTh KOCBEHHBIC H3MEPEHHS (HU3MUECKUX BEIWYHH (TUIOTHOCTH
BCIIIECTBA JKUIAKOCTH M TBEPAOrO TeEjla, CHJIA TPEHHUS CKOIBKCHHS,
JaBJICHUE  BO3/AyXa, BHITAIKWBAIONIAS  CHJIa, JCHCTByIOIas  Ha
NOTPYKEHHOE B IKUIKOCTh Teno, KO UIMEHT TOJIE3HOTO JCHCTBUS
NPOCTBIX MEXaHU3MOB), CJEAys TNPEUIOKCHHOW WHCTPYKIUH: TIpH
BBITIOJITHCHUH HW3MEPCHHH COOMpATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAUCHHE HCKOMOW BEITMYUHBI,

coOJII01aTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpPHBHIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIIMAIBI JCHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IWHAMOMETpP, COOOIMAIIHEcs COCyAbl, OapoMmerp,
phIuar, MOJABUKHBIN 1 HETIOJBUKHBIN OJI0K, HAKJIOHHAS TTIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAHUSA (B TOM YHCIIE:
MOJIINITHAKKN, YCTPOHWCTBO BOJONPOBOJA, THAPABIWYECKHA TIpeEcCC,
MaHOMET], BRICOTOMEDP, MOPIITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
O CBOHMCTBaxX (pM3WYECKUX SBICHUH U HEOOXOIMMBIC (DU3MUECKHUE 3aKOHBI
¥ 3aKOHOMEPHOCTH,

OPUBOJUTh  NPUMEPHl  (HAXOAUTh  WHGOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIONIb30BaHUA (U3NUECKUX 3HAHUN B TMOBCEIHEBHOMU
KU3HM U151 oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ IPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 30POBbS W COONIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPYIKAIOIIIEH CPEJIe;

OCYIIECTBIATH OTOOpP HWCTOYHMKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIIIMXCS
3HAHMK W TYyTEM CpPaBHCHUS Pa3UYHBIX HMCTOYHUKOB BBIICIATH
uH(pOPMAITUIO, KOTOpas SBISICTCS MPOTHBOPEYMBON WM MOXKET OBIThH
HEJ0CTOBEPHOM;

MCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 33JaHUIl HAYYHO-TOMYJISIPHYIO
JUTEPATYPY (PU3HUYECKOTO  COJCP)KAaHMs, CIPABOYHBIE MaTEpHAbI,
pecypchl cetu MaTepHEeT, BiageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHhbMEHHBIC U YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpMAIMK (HU3UIECKOTO COACPKAHUSA, B TOM
quciie MyOJIMYHO NejaTh KpaTKUE COOOIICHHUS O pe3yibTaTaX MpPOEKTOB
WIM y4eOHBIX HCCIENOBAHUN, MPU OSTOM TPAMOTHO HCIOJIH30BAThH



W3YYCHHBIM TOHATHUHHBIA ammapar Kypca (HU3uUKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTALMEN;

IpU BBIMOJTHEHUH YYEOHBIX NPOEKTOB U HCCJIEAOBAHMM pacrpeaessiTh
00sI3aHHOCTU B TPYIIIIE€ B COOTBETCTBUM C IOCTaBJICHHBIMU 3a/lauaMH,
CIEOUTHh 3a BBINOJHEHWEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJIAJ, B  JIEATEIBHOCTh  TPYMIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aUMOJEHCTBUE, YUUTHIBAsI MHEHUE OKPYKAFOIIHX.

K xoHiy 00yuenus B 8 kiacce npeIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAKATh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

HCTIOJIb30BATh MOHATHUS: Macca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBUKEHHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUA BEIIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tea, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXKHOCTh
BO31yXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPIUs, TEIUIOBOW JBUTATENb,
3JIEMEHTAPHBIN SJICKTPUYECKUN 3apsijl, SJIEKTPUUECKOE T0JI€, MPOBOJHUKH
Y IUDJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE TMOJIE;
pasznuuath SBJICHUS (TEIUIOBOE pacIIMpeHUE M CXKaTue, Terviornepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAYHWBAaHUE, KANWJUISIPHBIC SIBJICHUSI, UCIIAPEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTauIM3anus (OTBEpJEBaHHE), KHUIIEHUE,
Teronepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHS, U3JIy4YeHUE),
AIEKTPU3ALMUS TEJ, B3aUMOJICUCTBUE 3apAJIOB, JEUCTBUS JICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aMMOJICICTBUE MAarHWUTOB, JCHCTBHE
MAarHuTHOTO TOJISl Ha TPOBOJHUK C TOKOM, 3JICKTPOMAarHuTHAsT WHTYKITUS)
10 ONHUCAHUID UX XAaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3WYECKHX  SBICHUN B
OKpY’)KalollleM MHpE, B TOM 4YHCIe (U3UYECKHUE SBJICHUS B IIPUPOJIC:
MOBEPXHOCTHOE HATHKCHUE U KANWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTaJUIbl B mOpupone, wuznydeHue ColiHIa, 3aMep3aHuEe BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa, JIEKTPUUIECKUE
SBICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiin, Jpeid IMOII0COB, POJdb MAarHUTHOTO MOJS JJIS KU3HU Ha
3emiie, OJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7avy B
y4eOHYI0, BBIJCIATHh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UICCKUX
SIBIICHUI;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TeJI U (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
(du3myeckre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUYECTBO
TEIUIOTHI, YJENIbHAsA TEIUIOEMKOCTh BENIECTBA, YJCIbHAs TEIJIOTa
IJIABJICHUsI, yJEJbHAs TeIUIoTa IapooOpa3oBaHUs, YJelIbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIIMEHT TMOJEe3HOTO JSHCTBUS TEIJIOBOM



MAIlIMHBI, OTHOCHUTEJIbHAS BIIAXKHOCTh BO3/1yXa, JJICKTPUUYECKUN 3apsii,
CUJIa TOKA, JJIEKTPUUYECKOE HAaIpsSKEHUE, CONPOTHUBIIEHUE IPOBOJIHUKA,
yACIbHOE  CONpPOTUBIEHHWE  BElIeCTBa, paboTa U  MOUIHOCTH
ANEKTPUYECKOTO  TOKa), TpPU OINHUCAHUM TPABWIBHO  TPaKTOBaTh
(GU3UYECKUil CMBICT MCTOJIB3YEeMbIX BEITUYHH, 0O003HAYCHUS W CIMHUIIBI
(bu3NYEeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

XapaKTepHu30BaTh CBOWCTBA Tei, (U3WYECKUE SBJICHHUS W TPOIECCHI,
WCIIOJIb3ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH
CTpOEHHs BEIleCTBa, NMPUHLHUI CYNEPHO3UIMU ToJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsiaa, 3akoH OMa Jyisl yyacTka I1IeMH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs JHEPruu, IMpU OSTOM J1aBaTh
CJIOBECHYIO (DOPMYJTUPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTeMaTUYeCKOe
BBIPAXKEHUE;

OOBSICHATh (PU3MYECKHE MPOLECChl U CBOMCTBA TeJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTEpa: BBISABIISTH
MPUYUHHOCIICACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYEeCKuX
iaroB ¢ onopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MYECKUX SIBIICHU,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3aJayu B 2—3 JCHCTBUS, HCIOJIB3YS 3aKOHBI U
dbopmyIbl, CBsI3BIBAIONIME (DU3UYECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCHOBUSl 3aJladyd 3alKChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl  pelIeHus 3aJayd, BbIOMpaTh 3aKOHBI W (HOPMYIIBI,
HEOOXoauMbIe I €€ pEIICHHs, MPOBOAUTH pacdyéThl W CPaBHUBATH
MOJIy4YeHHOE 3HaUYeHUE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMHU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MpPU TOMOIIH
(UBUYECKUX METOJIOB, HCIOJB3Ysl ONKHCAHUE HCCIEIOBAHUSI, BBIICIATH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABUIBHOCTH IOPSIKA
MIPOBEJCHUS UCCIIEI0BAHUS, JENaTh BEIBOJBI;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3MYECKUX SBICHUN WU
(U3UYECKUX CBOMCTB TeJ (KamWJUISIPHBIC SIBJICHUS, 3ABUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHWs TpPH U3IYYEHUH OT IBETa M3JIydaromen (MOrJIONIAroIIei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
mIon@aaM €€ TOBEPXHOCTH, DJIEKTPU3ALMS TEJI W B3aUMOJICUCTBUE
AIEKTPUYECKUX 3apsiOoB, B3aUMOJCKUCTBHE IOCTOSHHBIX MAarHHUTOB,
BU3yaJM3allksl MArHUTHBIX IIOJI€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHuTHOTO TMOJIA HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHuTa,



CBOMCTBAa 3JEKTPOJBUTATENS] TMOCTOSHHOTO TOKa): (POPMYIHUpPOBAThH
IpOBEpsieMbIE MPEANONI0KEHHS], COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, OMKUCHIBATH X0/ ONbITAa U (DOPMYIUPOBATH BHIBO/IBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHUsS]  TEMIEpPaTypbl, OTHOCUTEIBHOMU
BJIQXHOCTH BO3/lyXa, CHJIbl TOKAa, HANPSDKEHHS C HCIOJIb30BAaHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATH
pE3yNbTaThl U3BMEPEHUN € YUETOM 3aJJaHHON aOCOTIOTHOMN MOTPEIIHOCTH;
MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIUYUHBI OT
ApPYrod €  HCHOJB30BAHMEM NPSIMBIX HU3MEPEHH  (3aBHCHMOCTH
CONPOTHUBJIECHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IIOIEPEYHOIO
CEUYEHUS U YACIBHOIO CONPOTHUBIIEHUS BEIECTBA TPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HANpsDKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCHEAOBATEIbBHOIO M NApaJUIENIbHOIO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBITMIOJIHATh M3MEPEHUs, CIIeysl MPEUIOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCUMOCTH B BHUAE TaOnul U TpaduKoOB,
JIeJ1aTh BBIBOJBI 10 PE3YJIbTaTaM MCCIEI0BAHMS;

IPOBOJNTH KOCBEHHBbIE HU3MEpPEHHs] (PU3UUECKUX BeIMYUH (yAelbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBIEHUE MPOBOJHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh M3MEPEHUs, cOOUpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIIEysl MPEIOKEHHON MHCTPYKUUU, U
BBIYMCIIATH 3HAUCHHUE BEJIMYMHBI;

coOJII01aTh MpaBujIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HU3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA KX ONUCaHUA (B TOM 4YHCIIE:
CUCTEMa OTOIUICHUS JAOMOB, TUTPOMETp, MapoBasi TypOHMHA, aMIEpMETp,
BOJIBTMETP, CUETYMK OJIIEKTPUUECKOW DSHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
MpUOOPHI, HATPEBATEIBHBIE AIEKTPOIPHUOOPHI (TPUMEPHI), IEKTPUUECKUE
IIPENOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUIATEIb IIOCTOSIHHOTO TOKA),
UCIIOJIb3Yysl 3HAHMS O CBOMCTBAaX (PU3MYECKUX SBJICHUM U HEOOXOAMMbBIC
(bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HW3MEPUTEIIBHBIE
npuOoOpbl MO CXEMaM M CXEMAaTU4YHBIM PpUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCHUXPOMETP, TUTPOMETP, ABUraTEb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABISATh CXEMBbI AJIEKTPHUUECKUX
LEeMnel ¢ MOoCIeA0BATENbHBIM U MMAPAUIEIbHBIM COEIMHEHHEM 3IIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS FJIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOAUTh  NpPUMEPHl  (HAXOAUTh  WHGOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUA (U3NUYECKUX 3HAHUN B TOBCEIHEBHOMU
KU3HM U151 oOecTieueHus1 0€30MacHOCTH MPU OOpaIlleHUH ¢ IPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 30POBbS W COONIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH CPEJIe;

OCYIIECTBJIATh TMOUCK HH(pOpManuu (U3MUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM W TYyTEM CpaBHEHUS
JOTIOTHUTENIBHBIX ~ MCTOYHUKOB  BBIACIATH  HMH(OpMAIioo, KOTOpas
SIBJISIETCSI IPOTUBOPEUYNBOM MITH MOXKET OBITH HEJOCTOBEPHO;
MCIIOJIb30BaTh MPHU BHITIOJIHEHUH YYEOHBIX 3a/IaHUi HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPY  (PU3UYECKOTO  COJEp)KAaHMs, CIPABOYHBIE MaTepHUalbl,
pecypchl cetu MHTEpHET, BIaaeTh mpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIIEHUS,
0000mas uHGOPMAIMI0 W3 HECKOJBKUX HCTOYHHUKOB (PU3NYECKOTO
comepKaHWs, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATH PE3yIbTaThl
MPOCKTHOM WJIM HMCCIIEIOBATEIBCKON NEATEILHOCTH, MPU 3TOM TPaMOTHO
WCIIOJIb30BaTh ~M3YUYEHHBIM TOHSATUIHBIA anmapar Kypca (QHU3UKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAILINEH;

MPU  BBITIOJHEHUN YYEOHBIX IPOCKTOB W HCCIACAOBAHUHN (U3HUESCKUX
MPOIIECCOB PaCHpPEEsaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3a/1a4aMU, CJICIUTH 32 BBHIMOJTHEHUEM IUIaHA JIEHCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIJIAJ B
JESATENBHOCTD TPYIIIHI, BEICTPANBATh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonIy o0yuenus B 9 Kjacce mpeMEeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJb30BaTh MOHSTHS: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPACKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIDKCHHS, AehopMarius
(ympyrasi, miacTU4ecKas), TPEHHE, IEHTPOCTPEMHTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KU, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHUE, MEXAHUYECKHUE KOJICOaHUs U
BOJHBI, 3BYK, HH(PA3BYK U YJIBTPA3BYK, IICKTPOMArHUTHBIC BOJHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTD,
CHEKTPhl UCIYCKAHUsI W TOTJOIIEHUA, alb(a, OeTa- U raMma-u3IyyeHus,
M30TOIIbI, SiFIEpHAsl SHEPIeTHKA;

paznuyath sBi€HUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJUHEHHOE ABUKEHHE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE IBUKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TE€J, PEAKTUBHOE [BHKEHHE, KOJEeOATEeIIbHOE JIBH)KEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE ABM)KEHUE, OTPAKEHUE
3ByKa, NpPSAMOJIMHENHOE pacHpOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHUE
CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEIIOro CBETA B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JHUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3JIy4YEHUs) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaTh MPOSBICHHE M3YyYEHHBIX (U3MUECKUX SBICHUN B
OKpy’XalIleM Mupe (B TOM uuciae (PU3NYECKHE SBICHUS B IPUPOJE:
IPUIUBBI U OTJIUBBL, IBUXKEHHUE TU1aHeT COIHEUYHOM CUCTEMBI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUS B MpPHUPOJE, OMOIOrMYECKOe NEHCTBUE BUAMMOTIO,
yJIbTPapUOIETOBOIO M PEHTICHOBCKOI'O M3JIy4EHHMH, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKHE Jy4YHd, PaJUOAKTUBHOE H3IIyUEHHE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJMOAKTUBHBIX W3IYyYEHUH Ha
OpPraHM3M YeJIOBEKa), NMPHU 3TOM IEPEBOJUTH IMPAKTUUYECKYIO 3ajJady B
y4eOHYI0, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (IpU3HAKU) (PU3UUECKUX
SIBIICHUIA;

OIKCHIBaTh MU3yYEHHbIE CBOICTBA TeN M (PU3UUECKHE SIBICHUS, UCTIOIb3YS
¢u3nyeckue BETUYMHBI (CpeqHSs U MTHOBEHHas CKOPOCTh Teja IpHU
HEPAaBHOMEPHOM JIBUKEHHUM, YCKOPEHME, MEpEMEIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWjla YNPYrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOrO TMaJeHus, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MeXaHW4yeckas paboTa M MOILHOCTb, MOTEHUHUANbHAs HHEPrUs Tena,
HOJHATOrO0 HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHASL DHEPIUS CXKATOU
NPYXKUHBI, KHUHETHYECKas SHEprus, IOJHAsg MEXaHW4YecKas >SHEeprus,
NEePUOJ U YacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, IIOKA3aTellb MPEJOMIICHHS CPEJbl), IPU ONKCAHUU
IPAaBWIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOJIb3YEMBIX BEJINYMH,
0003HAaYEHUs1 M EIUWHULIBI (PU3NYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSI3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMYHMHAMH,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIUYMH;
XapaKkTepu30BaTh CBOMCTBAa Tel, (PU3MUECKHE SBJIEHHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruHu, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHIMUI CYNEPIO3ULIUA CHJI, IPUHIMUI OTHOCUTENbHOCTH [ amuiies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMMILYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUsSI 3apsiI0BOIO U MacCOBOI'O YHUCEI



IpU SJACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3alIMCBIBaTh €I0 MaTEMAaTUYECKOE BBIPAIKEHNUE;

OOBSCHATHh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BbISABIATH
MPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTHYECKHUX
[IaroB ¢ OMopod Ha 2—3 M3YyYEHHBIX CBONCTBA (PU3WYECKUX SIBIICHUI,
(buU3HYECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (OmMparoluecs Ha cucteMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBHMS 3aJadd 3alMCBIBATH KPATKOE
YCJIOBHE, BBISIBIISAITh HEJOCTAIONINE WM U30BITOYHBIE NAHHBIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUISI pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAueHus  (pusmdeckoin
BEJINYMHBIL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh TMpPU TOMOIIH
(U3HYECKMX METOAOB, HCIONb3Ysl OMHCAHHE HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSEMOE NPEANOJIOKEHNE, OLICHUBATh MPABWIBHOCTH MOPsJKa
IIPOBEJICHUSI  UCCIIEIOBAaHUsA, JI€JaTh  BBIBOJBL, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

MPOBOJUTh OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBICHUH WU
(bu3HYeCKNX CBOWCTB Ten (M3ydeHHWE BTOPOrO 3akoHa HpiOTOHA, 3aKoHA
COXPAaHEHHUsl PHEPrUM, 3aBUCHUMOCTh NEpHUOAA KoJeOaHUN NPYKHMHHOIO
MasiTHUKA OT MaccChl Ipy3a U JKECTKOCTU NPYKHUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MAJIbIX KOJI€OaHUH, MPAMOJIUHEHHOE PacCIIpOCTPAHEHUE CBETA,
pas3ioxeHue Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pakeHUs NpeaMeTa B coOuparoiei
JUH3€e, HAOJIOJIEHUE CIUIOMIHBIX M JMHEHMYaThIX CHEKTPOB H3IIYUCHHS):
CaMOCTOATENBHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTrO Habopa
0o0OpyZlOBaHUS, OMNHUCHIBAaTH XOJA OMNbITA W  €ro  pe3yJbTarhl,
(GbopMyIIMpOBATH BHIBOJIBI;

MPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHUMU, ONpeaAesss
CpelHEee 3HAaYeHHEe U3MepAeMON BeNIMYMHBI ((OKYCHOE pacCTOsHUE
coOuparomeil JTuH3bI), OOOCHOBBIBaTH BBIOOpP CMOC0O0a HW3MEpEHUs
(M3MEpUTENBHHOTO MPUOOpPa);

MPOBOJUTh MCCIEIOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIUYUH C
MCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHI (3aBUCMMOCTh MYTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBHJKEHMHM O€3 HaydaJlbHOM CKOpPOCTH, MepUoia
KoJeO0aHUIl MaTeMaTHYEeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yIjla OTPa)KEHHUs CBETa OT yIUIa MaJCHUS U yrja IPEJOMIICHHS OT yria



nMajieHus): IUIAHUPOBAaTh HWCCIEAOBAHHE, CaMOCTOSTEIBHO COOMpAThH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTHU
(bu3MUecKX BEIMYMH B BHUJAE TaOMUIl U TpadUKOB, JENAaTh BHIBOJABI IO
pe3yJbTaTaM HCCIeT0BaHuUS;

MPOBOJUTh, KOCBEHHBIC W3MEPECHHs] (U3MUECKUX BEIWYUH (CPEIHSS
CKOPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBHXKCHUH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacToTa M
nepuosl KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpAIONIeH  JIMH3bL, PAJAMOAKTUBHBIN  (OH):
IJIaHUPOBATH H3MEPEHUs, COOMpATh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUS, CICAYs MPEAIOKCHHOW WHCTPYKIMH, BEIYUCIISATH
3HAYEHWE BEIMYMHBI M aHATH3UPOBATH TIOJYYCHHBIC PE3YIBTATHI C YIETOM
3aJJaHHOU MOTPELIHOCTH U3MEPEHHU;

coOJII01aTh MpaBujIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIPa;

XapaKTepU30BaTh TNPHUHIMMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAaHUSA (B TOM YHCIE:
CIOUIOMETP, JATYMKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TIEPUCKOI, (HOTOAMmapaT, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibCoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUW M  HEOOXOAuMBbIE  (PuU3MUECKUe
3aKOHOMEPHOCTH;

HCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH MU3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHUYECKHX TPOIECCOB
Ipy pEeHIeHUH YYeOHO-TIPAKTUYECKUX 3a]ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U coOMparouieit JIMH3E;
NPUBOANTh  NpPUMEPHl  (HAXOAUTh  WHGOpPMAIMI0O O  TpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUS (U3MUECKUX 3HAHUN B TIOBCETHEBHOM
KU3HU JJIs1 oOecrieueHus: 6€30MacHOCTH NP OOpaIlleHuy ¢ MpudopamMu 1
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMSI 3J0POBbS M COOIIOACHUS
HOPM KOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIEeH cpeie;

OCYIIECTBJIATh TMOUCK WH(pOpManuu (U3NUECKOTO CONIEpKaHUS B
HNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpoC, HAXOIUTh



MyTH OMPEeNICHUsI JOCTOBEPHOCTH MOJNyYEHHON MH(OpMAIMM Ha OCHOBE
MMEIOLINXCS 3HAHUU U JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHIMIOJHEHUH YYEOHBIX 3alaHUi HAyYHO-TOIMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO  COJAEpKAHMS, CIOPABOYHBIE MaTepHAabl,
pecypcebl cetu UHTEpHET, BiIaAeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILIEHUSI Ha OCHOBE
uH(pOpPMAIMU W3 HECKOJIbKUX HCTOYHHKOB (PUIUYECKOTO COJEpKAHMS,
MyOJIUYHO MPECTABIATh PE3YIbTaThl MPOSKTHON M UCCIIEA0BATEIbCKOM
NEATENIbBHOCTA, IIPAU O3TOM TIPAMOTHO  MCIOJb30BaThb  HU3YUYECHHBIN
MOHATUUHBIM anmapar K3y4yaeMoro pasziena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Y4ETOM OCOOEHHOCTEH ayIauTOpHUH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uppoBbIe
Ne ni/m PasA Konrpoasnsie | IlpakTnyeckue (uirpp )
NMPorpamMMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pasnea 1. @usuka U e€ posib B IO3HAHUM OKPY/KAKOLIEr0 MHpa
bubmuoreka [JOK
1.1 () - 2
HHIKE - Hayka O TIpHpose https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.2 () 2 1
VBHHCCKHE BETHHHHbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYUYHBINM METO/ ITO3HAHUS 2 1 bubmorera [JOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasznes 2. [lepBoHayasibHbIE CBeJeHNUsI 0 CTPOCHUM BellecTBA
bu6mmoreka [JOK
2.1 Crpoerue semectsa ! https://m.edsoo.ru/7f416194
’9 JBr>KeHWE M B3aUMOJICVCTBUE YaCTHI] ) 1 bubnnorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
2. A 2
3 TPCTaTHRIC COCTOAHUA BEIICCTRA https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBu:keHue U B3anumojaeiicTBue Te
bu6mmnorexa [JOK
N M
3 CXAUMHCCROC ABHACHHC 3 https://m.edsoo.ru/7f416194 |
bu6 OK
32 Nuepuus, macca, miIOTHOCTh 4 1 nosmorexa L

https://m.edsoo.ru/7f416194
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bu6nuoreka [JOK

33 Cuna. Bt onn 14 2 https://m.edsoo.ru/7f416194 |
Hroro no pazaeny 21
Pa3znea 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya nasneHust TBEpABIMU 3 bubnuorexa [JOK
’ TEeJIaMH, JKUJIKOCTIMM M ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmocpeproe nasnerHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUKOCTH U Ta3a HA MOTPYyKEHHOE 7 3 bubnuorexa [JOK
] B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnea 5. PaGora m MOIIHOCTH. JHeprus
bu6mmnorexa [JOK
> Pabota 1 MouHOCTE 3 ! https://m.edsoo.ru/7f416194 |
bu6mmoreka [JOK
52 TpocTbIe MexaHH3MBI > ! https://m.edsoo.ru/7f416194
bu6mmnoreka [JOK
>3 MexarHieckas SHepris 4 ! https://m.edso0.ru/7f416194
Hroro no pazaeny 12
Pe3zepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KUIIACC

KosmyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ie/ioB U TeM u@posbie
Ne ni/m pasn Kontpoiabnsie | IlpakTnyeckue (uirpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchl
Pa3zpnen 1. TenioBble siB1eHust
1.1 Crtpoenue u CBOICTBa BEIECTBA 7 Bubmmoreia LIOK
) P B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Terosele nporeccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pasned 2. DiieKTpuYecKHe M MATHUTHbIC SIBJICHHSA
21 DNEeKTpUYECKUE 3apsiibl. 3apsKEHHBIC Tela 7 1 bubnnoreka [IOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
2.2 IT i 5 2 2
OCTOSIHHBIN AJIEKTPUUECKUHN TOK 0 7 https://m.edsoo.ru/TFA18 1ce
bu6mmoreka [IOK
2.3 MarmuTibie sBCHHA 6 ! 1.5 https://m.edsoo.ru/7f4181ce
Bbu6mmorexa [JOK
2.4 4
D7IEKTPOMATHUTHAS HH Y KIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 4 14.5
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9 KUIIACC

KoJsau4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM uppoBbIe
Ne ni/m pasn Kontpoiabnsie | IlpakTnyeckue (uirpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHu4eCcKOe JBMKCHUE U CIIOCOOBI €T0 10 1 bubnuoreka [JOK
' ONHUCAHUA https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
1.2 B i 2 1
SAMMOJICHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHE 10 3
KOHBI COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznen 2. Mexannyeckue Kojge0aHusi M BOJTHbI
bu6moreka [JOK
2.1 Mexanndeckue xKoieda 7 3
RARIACCRH JIEDaHIt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXBHHUCCKHE BOTHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazjen 3. DjieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTPOMArHUTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ IBJICHUS
bub K
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 uommoreka T10

https://m.edsoo.ru/7f41a4a6
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bu6mmorexa [JOK
4.2 JIMH3BI ¥ ONITUYECKHUE IPUOOPHI 6 3 hitps://m.edsoo. ra/7f4 1 ada6
bu6mmoreka [IOK
4.3 Paznoxxenune 6eoro cBera B CIIEKTP 3 2 https://m._edsoo ru/Tf41 adat
Hroro no pazneny 15
Paznen S. KBanTOBBIC SIBJICHUSA
bu6mmorexa [JOK
5.1 Hcnyckanre u norionieHue cBeTa arToMoOM 4 1 hitps://m.edsoo ru/7f4 1 ada6
bu6mmoreka [JOK
32 (CTpoeHe aTOMHOIO #1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 S nepHblie peakuuun 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paspea 6. IlopTopuTe1bH0-000011aI01M I MOAYJIb
6.1 [ToBTOpEeHME M 0000IIEHNE COMEPKAHUS 9 ) bubnuoreka [JOK
] Kypca Gusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuyecTBo 4acoB

KourpoJuabubie
Bcero P
padoThI

IIpakTHyeckue
padoThbI

Jara
U3yYeHUs

DJIEeKTPOHHbBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

®du3uka — Hayka O IPUPOJE.
SBnenus npupopl. uzndeckue
SIBJICHUSI

MeX&HI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAIHUTHEIC,
CBCTOBBIC, 3BYKOBLIC SIBJICHUS

du3nyecKre BEJINYMHBI U UX
U3MEpEHHe

VYpok-uccnenosanue "M3mepenne
TEMIIepaTyphl IPH MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U JIaTINKA
TemMneparypbl”

Kaxk ¢usuka u gpyrue ecTeCTBEHHBIE
HayK{ U3Yy4aloT MPUPOTY.
EcTecTBeHHOHAaYYHBIN METO
no3Hanus. Onucanue GuU3NYeCKux
SIBJIEHUU C IIOMOILLIO MOJEIEH

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

VYpoxk-uccinenosanue "l[IpoBepka
THIIOTE3BI: ATBHOCTH MOJIETA IapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
0o0JIbIIe, 4eM OOJIbIIIe BHICOTA TycKa"

Ctpoenue BemecTBa. ONbITHI,

bu6mmoreka [IOK



https://m.edsoo.ru/ff09f72a

AOKa3bIBAOMUC JUCKPETHOC CTPOCHUC
BCIICCTBA

https://m.edsoo.ru/ff09fe0a

8 JBHKeHUE 4acTHIl BEIECTRBA buGnnorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «ONbITH O
9 HaOJIIOJICHUIO TEIJIOBOTO PACIIUPEHUS
Ta30B»
10 ArperaTHble COCTOSTHUS BEIIECTBA
B3anmocBs3b MEX Iy CBOMCTBAMH
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubnuotexa [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHHI
BOJIbI
MexaHn4deckoe ABMKCHHUE.
12 PaBHOMEpHOE M HEPAaBHOMEPHOE bubamorexa LOK
https://m.edsoo.ru/ff0a05c6
JIBOKCHUE
bu6mmorexa [JOK
13 CropocTs. Easmitet ckopocTH https://m.edsoo.ru/ff0a079¢
14 Pacuer myTH ¥ BpeMeHM IBM>KEHUS bubmmorexa LOK
https://m.edsoo.ru/ff0a0ac4
Huepupms. 3ak0H UHEPIUH.
15 B3aPFI)MOI[eﬁCTBHe TeJIpKaK MpU4UHA bubmnorexa [IOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTH JIBHXKEHHUSI TeJl
16 [InoTHOCTH BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa TeJia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OnpeneneHue
TJIOTHOCTH TBEPOTO TEJIa)»
18 Pemenue 3agad no teme "[InoTHOCTH bubmuoreka [JOK



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

BerecTna"

https://m.edsoo.ru/ff0al123c¢

Cuna kKak XapaKTCPUCTHKA

19 B3auMozeiicTBus ten. Cuna
ynpyroctu. 3akoH I'yka
JlaboparopHas pabota «3ydenue
20 3aBUCUMOCTH PACTSKCHHS
(medopmanyn) MpyKUHBI OT
NIPUJIOKEHHON CUJIBD»Y
21 SBnenne Tarorenus. Cuia TSHKECTH
CBsi3b MEXK]Ty CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenune bubmmorexa LIOK
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuiia TSHKECTH
” Cuita TSKECTH Ha IPYTUX IUIaHeTax. bubnmoreka [JOK
DU3NYECKHE XAPAKTEPUCTUKH TIJITAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 Vsvepenne cuit. Jlunavonmerp https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJIEHHBIX
26 10 OJTHOM IPSIMOM. bubamorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHozelicTBYIOIIAs CHII
7 Pemenue 3agad mo reMme
"PaBHoelicTByOIIAst crt"
)3 TpeHne CKOJIbKEHUS U TPEHUE TTOKOSI. bubnuorexa [JOK
TpeHue B IpUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTopHas paborta «3yueHue bubnuorexa [JOK

3aBUCUMOCTH CUJIbI TPCHUA
CKOJIBXXCHUA OT CUJIbI JaBJICHUSA 1
XapaKTCpa CONMPHUKACAOINNXCS

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
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https://m.edsoo.ru/ff0a123c

ITIOBEPXHOCTEI)

Pemenue 3aga4d Ha OIIPCACIICHUC

30 PaBHOACHCTBYIOIIEN CHJIbI
Pemenue 3agau o temam: «Bec
Tenay, «['padudeckoe n3odpaxeHme bubnuoreka [JOK
31 N
cuny, «Cunbby, «PaBHOACHCTBYIOIIA https://m.edsoo.ru/ff0alde0
CHII
Konrponbnas padora o remam:
«MexaHnnueckoe ABWKECHHE», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe nzo0paxkeHne cuiy,
«Cwutb»y
1 Hasnenue. CriocoObl yMEHBIIICHUS 1 bubmuoreka [JOK
YBEJIMYEHHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
JaBienune raza. 3aBUCUMOCTD
34 JaBJIEHUS ra3a oT 00bEMa, bubmorexa LOK
https://m.edsoo.ru/ff0a2376
TeMIEePaTyphbl
[Tepenaua naBieHust TBEPABIMU
35 Tenzleﬂ, )KEIIKOCTSIMI/I u f“)jsaMH. 3akoH bubmmorexa TOK
https://m.edsoo.ru/ff0a25b0
[Tackans
36 JlaBieHue B )KUAKOCTH U Tase, bu6mmoreka [IOK
BBI3BAHHOE JICHICTBHEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «Jlapnenue B bu6mmoreka [IOK
JKUJIKOCTH M Tra3e. 3akoH [lackamsiy https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970
39 I'mapaBanyeckuit mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuHeBoin



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
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JKUJIKOCTHBIN HAacoC

Atmocdepa 3emmu. [IpuanHb
CyILLIECTBOBAHMS BO3yIIHON

41 00o050uky 3emin. 3aBUCUMOCTh bubmmorexa [JOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO JaBICHUS OT BHICOTHI
HaJl YpPOBHEM MOPsI
bub6anoreka [IOK
42 Bec Boznyxa. ATmocdepHoe 1aBiieHre https://m._edsoo ru/ff0a2bSa
43 N3mepenune atMochepHOTo AaBlIEeHUS. bubmuorexa [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEpPHOT0O
44 JABJICHUS OT BBICOTHI HaJl YPOBHEM bubnmorexa [IOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomertp-anepoua. AtmocdepHoe bubnuoreka [IOK
JIABJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amau no reme
46 " "
ATMOc]epHOe 1aBIeHIe
JlelicTBue MUIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumesnoBa cuia
JlaboparopHas pabota «OnpeneneHue
43 BBITAIKUBAIOIICH CUJIBI, bubnuoreka [{OK
JICHCTBYIOLLEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)
JlaboparopHast paboTta 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca bu6mmoreka [JOK
TeJa B BOJIC OT 00bEMA MOTPYKEHHOU https://m.edsoo.ru/ff0a3514
B XKHJIKOCTb YaCTH TeJiay
50 [InaBanue Ten bubnuotexa [JOK



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

JlaboparopHas pabora
"KoHcTpyupoBanue apeomerpa win

31 KOHCTPYHPOBAHHE JIOJKHU U !
onpeseraeHue e€ rpy30no15EMHOCTH"
Pemenne 3amau nmo temaM: «IInaBanme

5 cynoB. BoznyxormnaBanuey, bubmmoreka [JOK
«JlaBieHue TBEpAbIX TEN, )KUAKOCTEN https://m.edsoo.ru/ff0a3654
Y Ta30B»

but6mmoreka [IOK
>3 Mexanurecias pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK

>4 Mousocte. Eaummist MomHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccinenoanue "Pacuér

55 MOUIHOCTH, Pa3BUBAEMOM IPH 1
noanéMe o jectauie"

56 [Ipocteie MexaHu3MBbI. Phruar.
PaBHOBecHe cuil Ha pplyare
Kontponbhas paboTa mo teme

57 «/JlaBrieHHEe TBEPIBIX TEN, JKUJIKOCTEN
u ra3oB» / Beepoccuiickas
MIpOBEpOUHasi paboTa
PesepBHbIit ypok. PabGoTa ¢ TekcTamu

58 1o TeMe «/laBienue TBEpIBIX Tell, bu6mmoreka [IOK
YKUIKOCTEH U ra3oB» / Beepoccuiickas https://m.edsoo.ru/ff0a4fte
poBepoYHasi pabora

59 Pbruaru B TeXHHKE, OBITY U IPUPOJIE. 0.5 bubnuoreka [IOK

JlaboparopHas pabora
«HccrenoBanue ycIioBHid PABHOBECHS

https://m.edsoo.ru/ff0a478e¢



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96

pblyara»

60

Pemenune 3agay mo reme «Y CII0BUS
paBHOBECHSI pblyaray

bubmuoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddutiment monesHoro neicTpust
Mexanmu3ma. JlaboparopHas padota
«M3mepenne KII/] HaknoHHOM
TJIOCKOCTHY

0.5

62

Pemrenue 3agay mo treme "Padora,
MomtHocTh, KIT/1"

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

63

Mexanudeckas SHEprusi.
Kunetnueckas n noTeHIMAIbHAS
SHEPIHUs

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

64

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPTHUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-IKCIIEPUMEHT 110 TEME
"OKCIIEpUMEHTAIbHOE OINIPEECIICHHE
VU3MEHEHUS] KHHETUYECKOU U
MOTEHLIUAIbHON YHEPTUH NIPU
CKaTBhIBaHWHM TEJA 10 HAKIIOHHON
IJIOCKOCTH"

66

KonTponbnas pabota mo teme
«PaboTa 1 MOITHOCTh. DHEPT U

67

PesepBHblIit ypok. Paborta ¢ TekcTamu
1o TeMe "MexaHnuyeckoe IBIKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6d

68

PesepBHblIit ypok. Paborta ¢ TekcTamu
o TeMe "PaboTta. MOIIHOCTD.
Oneprus"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12



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

8 KUIIACC

KosauyecTBo yacos DJIEeKTPOHHbIE
e Tema ypoka Konrpoiasbnsie | IlpakTuyeckue Aara wipossIe
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThbI padoThbI pecypebr
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KMHETHYECKOW TEOPUH U UX ONBITHBIE 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0a5256
IIOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpAOTO, JKUIKOIO U 1 bu6nuoreka LIOK
ra3000pa3HOro COCTOSHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHUE CBOICTB TBEPAOTIO,
4 KHJIKOTO U Ta3000pa3HOTr0 COCTOSHUM 1
BEIIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKON TEOPUH
5 Kpucrannuaeckue u amopdHbIe TEIa 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KallWUISIPHOCTb. | bubnuorexa [JOK
[I0BEPXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TernoBoe pacIIMpeHue U CKaTHE 1 bubnmorexa LOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIUIOBOTO JIBUXKEHUS 1
YacTHIL
9 Buytpennss sneprus. CriocoOsr 1 bubnuoreka LIOK
W3MEHEHUS] BHYTPEHHEN YHEPTrun https://m.edsoo.ru/ff0a5c60
10 Buael Teronepenauu 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5530
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VYpoxk-konpepenuus "IIpakrnyeckoe
HCII0JIb30BaHUE TEIUIOBBIX CBOWCTB

bubnuoreka [JOK

11
BELIECTB U MaTEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHus "

12 KonuuecTBO TEIIOTHI. Y ieIbHAs bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHuUE TEIJIOBOTO OaaHca. bu6mmoteka [IOK
TermnooOMeH U TeIIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas pabota

14 "UccnenoBaHue SBICHUS bub6moreka [JOK
TEIMJI000MeHa MTPH CMEIIMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiueit BoAbI"
Pacuer konuuecTBa TEMIOTHI,

15 HEOOXOAMMOTO /U1 HarpeBaHus Teja
Y BBIJICJISIEMOT0 UM MPU OXJIKICHUH

16 JlabopaTtopHas pabota "Onpenenenue bubnuorexa [JOK
YJEIbHON TEIJIOEMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBaA. Y IeJbHas TEII0Ta bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBaHME

18 KPUCTAJUIMYECKUX TEJl. Y IEIbHAs Bubnmorexa [IOK

p thde https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHMUS

19 JlaGoparophas pabota "Onpenenenue bu6muoreka [IOK
yAEJIbHON TEIIOTHI IUIaBJICHUs Jibaa' https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHICHCAIHSL. bu6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenpHas TemiaoTa bub6moreka [JOK

napooOpazoBaHUs U KOHJCHCALIUH.
3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS

https://m.edsoo.ru/ff0a786¢
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https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
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0T aTMOC(EpHOTO AaBJICHHUS

Brnaxxnocts Bo3nyxa. JlabopatopHas

bu6mmoreka [IOK
22 paora "OHpeI\I,eHeHHe , https://m.edsoo.ru/ff0a7628
OTHOCUTEJILHOM BJIAXHOCTH BO3/1yXa
73 Pemenue 3anau Ha onpeneneHue
BJIQYKHOCTH BO3AyXa
[IpuHuUIB pabOTHI TEMIOBBIX
24 neurareneii. [laposast TypOuHa.
JIBuratenp BHyTPEHHETO CTOPAHMS
KII/I TermoBoro aBuratesns.
25 TemnoBble ABUTaTEIN U 3alllATa bubmorexa [IOK
N https://m.edsoo.ru/ff0a7c¢7c
OKPY>KaIOIICH Cpeibl
%6 3aKOH COXpaHEHHUs U PEBPALLCHUS
SHEPTHUH B TEIUIOBBIX MPOIIECccax
[ToaroroBka K KOHTPOJIBHOM paboTe
7 o Teme ""TennoBbie SBICHHUS. bu6mmoreka [IOK
H3MeHeHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83{2
BenecTna”
KoHnTtponbHas paboTa mo teme
28 "TeroBsle sBieHUs. MI3MeHeHne Bubmmorexa [IOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BEHIECTBA
79 OnekTpuzanus tei. /[Ba pona
3JIEKTPUUECKUX 3aps 0B
VYpok-uccienoBanue "DieKTpusamus
30 TEJ UHAYKIHUENW U IpU
CONPUKOCHOBEHHUH"
31 BzaumoneicTere 3apsyKEHHBIX TEIL. bu6nuoreka [IOK
3akoH KynoHna https://m.edsoo.ru/ff0a87e4
32 DJIEKTPUUYECKOE TIOJIE. bu6mmoreka [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7c7c
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Hanpsi>keHHOCTB 3JIEKTPUYECKOTo
nosis. [IpuHnmn cynepnosuuuu
3JIEKTPUYECKUX MOJIEH

https://m.edsoo.ru/ff0a8a0a

Hocurenu SJICKTPUYICCKHUX 3apPAa0B.

33 OnemeHTtapHbli 3apsaa. CTpoeHue
aToma
34 [IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH bubnuoreka LIOK
COXPaHEHUs IEKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenuie 3ana4y Ha npuMeHeHHE bubnuoreka LIOK
CBOMCTB JJICKTPUYECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHUN TOK, YCIOBHS €T0
36 cymectBoBaHus. McTounuku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlencTBUS SIIEKTPUUECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTIO MOJIs Ha IPOBOHUKHU 1
U JTUDJICKTpUKH"
39 DIEKTPUYECKHUM TOK B METaJLIaX, bu6mmoteka [JOK
JKUAKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas ernb U €€ COCTaBHbIE
YacTH
Cuna toxka. JlaGopaTopHas pabora
41 "N3MepeHue U peryJupoBaHUe CUIIbI 0.5 bubmmorexa LOK
| https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTpUYECKOE HAIIPSIKEHUE.
4 Bonsr™metp. JIaboparopnas pabota 0.5 bu6mmoreka [{JOK

"M3MepeHne u peryaupoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a9¢e14
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ConpoTHBieHHE IPOBOAHUKA.

bu6mmoreka [IOK

43 Y 1e1bHO€E CONIPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHast paboTa "3aBHUCHMOCTh
44 3JIEKTPUYECKOTO COMPOTUBICHUS bu6mmoreka [JOK
MIPOBOJHHUKA OT €r0 JJIUHBI, TLIOMIAIHA https://m.edsoo.ru/ff0aa738
MIONEPEYHOI0 CEYEHUsl U MaTepuaia”
3aBUCUMOCTH CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa a1 yyacTka buommorexa LOK
https://m.edsoo.ru/ff0aa44a
ey
JlaboparopHast paboTa
"HccmenoBadne 3aBUCHMOCTH CHIIBI
46 TOKAa, HAYLIErO Yepe3 PE3UCTOP, OT bubmorexa [JOK
https://m.edsoo.ru/ff0aa04e
CONPOTUBJIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapaIEIbHOE
COETMHEHMSI IPOBOTHUKOB
JlaGopaTopHas pabora "IIpoBepka
43 MpaBUJIa CIOXKEHUS HAMIPSKEHUN IPU bubnuorexa [JOK
MIOCJIEA0BATEIbHOM COCIMHEHUU IBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopon"
JlaGoparophas pabota "IIpoBepka
49 MpaBUJIA JIJI CUJIBI TOKA MPU bubmuorexka [JOK
napajuieIbHOM COEAUHEHUNU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pewenue 3a1a4d Ha IpUMEHEHUE
50 3akoHa OMa Juisl pa3InyHOTO bubmmorexa IIOK
https://m.edsoo.ru/ff0aaf8a
COEIMHEHMSI IPOBOTHUKOB
51 PaGoTta 1 MOIITHOCTH AJIEKTPUIECKOTO bu6muoteka [JOK

toka. 3akoH Jlxoyns-Jlenna

https://m.edsoo.ru/ff0ab124
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JlaGoparophas pabota "Onpenenenue

bu6mmoreka [IOK

52 a00ThI ¥ MOIITHOCTHU AJIEKTPUIECKOTO
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYecKre EenH U MOTPEeOUTeIn
53 ek eCKOil He 5 bubnuoreka [JOK
JIEKTPUY W SHEpruu B OBITY.
P p y https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbIkaHne
54 [TocTostHHBIE MATHUTHI, UX
B3aMMO/ICHCTBUE
VYpok-uccnenosanue "N3yuenue bu6mmoteka [JOK
55 . "
TOJIEN MOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnautHOe nosie. MarHuTHOE ToJie
56 3eMuId 1 €ro 3HAYCHHE /IS )KU3HU Ha bubmorexa [JOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DIEKTPUYECKUE 3aPSJIbI.
57 3apsoKeHHBIE TeNa U UX bubmorexa [TOK
p . . https://m.edsoo.ru/ff0abd2¢c
B3aumoencTus. [locTosHHbBIN
SJIEKTPUYECKUN TOK"
KonTponbhas pabota mo teme
"DNeKTpUYECKUE 3apsiibl.
3apsKEHHbIE Tela U UX bubnuoreka [IOK
58 . .
B3auMoercTBUs. I10CTOSIHHBIH https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tox" / Beepoccuiickas
npoBepoyHas paborta
PesepBHbIit ypok. Pabota ¢ Tekcramu
59 no teme "[locTossHHBIN bubnuoreka [JOK
anekTpudeckuii Tok" / Beepoccuiickas https://m.edsoo.ru/ff0acdc6
MIpoBepoYHas paboTta
60 OmnbIT OpcTena. MarHuTHOE 1MoJe bu6mmoreka [JOK



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0

QJICKTPHUYCCKOI'O TOKA MarxautHoe
I10JIC KaTYHIKHU C TOKOM

https://m.edsoo.ru/ff0ac1d2

61

[TpumMeHeHne IeKTPOMarHiuToOB B
texHuke. Jlabopatopnas pabora
"N3y4yeHue neicTBUSI MArHUTHOTO
110JI1 HA IPOBOJIHUK C TOKOM"

0.5

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

62

DIEeKTPOBUTATENH TOCTOSIHHOTO
ToKa. Mcronb3oBanue
ANEKTPOABHUTATENCH B TEXHUIECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabGopaTopHas pabota
"KoHCTpynpoBaHUE U U3YUEHHE
paboTHI JIEKTpOABUTATENS "

bu6moreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OneiTel @apanes. 3aKoH
JIEKTPOMArHUTHON MHIYKLUU.
[IpaBuiio JIeHma

64

Onekrporereparop. CrocoOs
MOJIyYEHUS ANEKTPUUECKOW SHEPTUU.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX
MCTOYHHUKAX SHEPTrUu

65

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DIEKTPUYECKUE U
MAar"HuTHbIE SIBJIeHUS"

66

KonTponbnas pabota mo teme
"DNeKTpUUECKUEe U MarHUTHbBIE
SIBJICHUS"

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

67

PesepBHbiit ypok. Pabota ¢ Tekctamu
o teMe "TermioBble aBieHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accSe

68

PeszepBHbIil ypok. PaboTta ¢ Tekctamu



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2

0o Teme "MarautHele IBiIeHus"

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68
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9 KUIIACC

KosmuecTBo 4acoB DJIeKTPOHHbIE
[
Jl:;-lI Tema ypoxa Bcero Konrpoabubie | - Mpaxririeckie i[:;“;‘eﬂl/lﬂ 2gl?al;z§3feﬂbﬂme
padoThI padoThbI pecypebl

| Mexanuueckoe ABUKEHHE. 1
MarepuanbpHas TOUKa

) Cucrtema orcuera. OTHOCUTEIHHOCTh 1 butmmoreka [{OK
MEXaHUYECKOTO ABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSMOJIMHEWHOE 1 bubmunoreka IIOK
JBUKCHHC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHHOE

4 nBkeHue. CpeaHsis 1 MTHOBEHHAas 1
CKOPOCTH

5 [IpssmonuHEtHOE PaBHOYCKOPEHHOE | bu6mmorexa [IOK
JBUKCHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O JABMXKEHUS. 1
I'paduix ckopocTH
JlabopaTtopHas pabota "Onpenenenue

7 YCKOPEHHS TeJia Mpu | 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TIOCKOCTH"

g CBoOoxHoe nmagenue tei. OIbITh |
lanunes

9 PaBHOMEpHOE nBHXKEHUE IO 1 bubnmoreka [JOK

okpyxHOoCTH. [Tepuosa u yactora
oOpamieHusi. JIuneitHas u yrioBast

https://m.edsoo.ru/ff0ael76



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

CKOPOCTH

10 LIeHTPOCTPEMUTEIBHOE YCKOPEHHE
1 IIepseiii 3akoH HproToHa. Bektop bubnuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6nmoreka [IOK
PaBHOpelcTBYIOIIAS CHJIA https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axkoH HproTOHA. bub6nuoreka [IOK
Cynepno3unus Cuj https://m.edsoo.ru/ff0ae982
14 Pemenue 3aia4y Ha npuMeHeHHE bub6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
but6mmoreka [{JOK
15 Cua ynpyrocru. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pewenne 3amau o reme «Cuna
YOPYTOCTHY
17 JlabopartopHas pabota «Onpenenenue bubnnorexa [JOK
JKECTKOCTH NPYKHUHBI» https://m.edsoo.ru/ff0aee28
bub6nuoreka [JOK
18 Cuna Tpemns https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuna bubmuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGoparophas padota "Onpenenenue bubnuorexa [JOK
20
ko2 puImenTa TpeHus CKOJIbKECHHS" https://m.edsoo.ru/ff0af8be
Permrenne 3amad mo reMe "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmmorexa [TOK
" https://m.edsoo.ru/ff0atb8e
TpEHUs
Cuiia TSKECTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO bubmorexa TTOK
https://m.edsoo.ru/ff0af044
1aJICHUs
23 Ypok-koHdepenuus "JIBrkeHue el



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

BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneynas cucrema). ['anakTuku'

Permrenne 3amau o reme "Cuia

24 TSHKECTH M 3aKOH BCEMHUPHOTO bubmorera [IOK
\ p https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
)5 [lepBas kocMHuueCcKasi CKOPOCTb. bu6nuoreka [IOK
HeBecoMoCTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTEpUAIBHON TOYKH.
AOCOIOTHO TBEPIOE TETIO.
26 PaBHOBecue TBEpAOTO TEJIA C bubmmorexa HOK
. " P https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OCBIO BpPAIIEHUSI.
MowmeHT cuisbl. LleHTp Tsxectn
PaBHOBecHe MaTepruanbHOW TOUYKH.
AOCOIIOTHO TBEPIOE TETIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHONW OCBIO BPAILICHUS.
MowmeHT cwibl. LleHTp TshkecTn
)3 Pemenue 3amau no teme "MoMeHT butmmoreka [{OK
cuibl. LleHTp TspkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM pabOTe MO
29 TeMe "MeXxaHUYeCKOE JBMKEHUE bubmorexa TTOK
N | ' https://m.edsoo.ru/ff0b0408
BzanmoneiicTBrue Ten
KonTponbnas pabota mo teme
30 "MexaHn4yecKoe IBUKECHUE Bubmorexa IIOK
. " ' https://m.edsoo.ru/ff0b06ec
BsaumopeiicTBue Ten
Nmmynbse Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHCHHUS UMITyJIbca. YIIPYroe u bubmorera [TOK
p y o py https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJECHCTBUE
32 Pemenue 3amad mo reme "3akoH bubmmorexa [JOK



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

COXPaHEHUs umnyJsnca'

https://m.edsoo.ru/ff0b096¢

VYpoxk-koHpepenuus "PeakTuBHOE

33 JIBIKEHUE B IPUPOJIC U TEXHUKE"
bu6nuoreka [JOK
34 Mexannyeckasi paboTa U MOILITHOCTh hitps://m_edsoo ru/F0b0as4
35 PaboTa cuitbl TSKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JIaboparopHas pabota «OnpeneneHue
36 paboOTHI CHITBI TPEHHSI TIPH
PaBHOMEPHOM JIBUKEHHUHM TeJa 110
TOPU30HTAIBLHON TOBEPXHOCTU»
37 CBs3b 3HEprUU U paboTHI.
[loTeHnManpHas SHEPIUs
18 Kunernueckas sneprust. Teopema o bubmuoteka [{IOK
KUHETUYECKON DHEPIUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXAHUKE
40 JlaboparopHas pabora «3ydenue bubnmnorexa [JOK
3aKOHA COXPaHEHHs SHEPIUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe NBHKEHHUE U €TO bubmmoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bu6nuoreka [IOK
BoinyxneHsble kosiebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MareMaTnyeckuil ¥ py>KUHHBINA
MasiTHUKH
VYpok-uccnenoBanme «3aBUCUMOCTh
44 repuoia KojiebaHu# OT KECTKOCTH bubmorexa HOK
https://m.edsoo.ru/ff0b197a
IIPYXKUHBI U MACCHI TPy3a»
45 [IpeBpalieHre sHepruu npu



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c

MEXaHUYECKUX KOJIeOaHUAX

46

JlabopartopHas pabota «Onpenenenue
4acTOTHI U TIEpro/ia KoeOaHui
MPYKUHHOTO MasiTHUKA)

bubnmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparophas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJIcOaHuit
rpy3a, HOABEUIEHHOTO K HUTH, OT
MAacChl TPy3a

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

48

Mexaunueckue BosHbl. CBOWCTBA
MEXaHU4EeCKHUX BOJIH. [IpoosibHbIE 1
TOTNIEPEYHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepeHus "MexaHnuecKue
BOJIHBI B TBEPAOM Tele. CelicMUYecKue
BOJIHBI"

50

3Byk. PactipocTpaHenue u oTpaxeHue
3BYKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pE30HAHC

53

VYpok-koHbepeHus "YnpTpa3ByK U
MH(Pa3BYK B IPUPOJE U TEXHUKE"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo
Teme "3aKOHbI COXpaHEHUS.
MexaHnueckue KojaeOaHust U BOJHb"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b250

55

Konrponsnas padora o Teme
"3akoHbI cOXpaHeHus1. MexaHnueckue
Kos1e0aHusl ¥ BOJHBI"



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

DNEKTPOMarHuTHOE MOJIE.

but6mmoreka [{OK

56
ONEKTPOMarHUTHbIE BOJIHbI https://m.edsoo.ru/ff0b2abe
57 CBoJiCTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudpepenmus "[lkana
53 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnons3oBaHue 2J€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIsS COTOBOM CBsI3U"
VYpok-uccnenosanue "N3yuenue
59 CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH C bubmmorexa [JOK
P | https://m.edsoo.ru/ff0b2c6ec
MTOMOIIHI0 MOOMIIHHOTO TesiehoHa
Pemenue 3amayu Ha onpeneneHue
60 4acTOTHI U JAJIMHBI AIEKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHas Mpupo/ia CBETa.
61 CxkopocTtsb cBeta. BonHOBBIE CBOKCTBA bbamorexa LOK
P ' https://m_edsoo.ru/ff0b31d0
CBETa
Hctounuku cBeta. [IpsiMonuneiitHoe
62 acIpoCTpaHEHUE CBETA. 3aTMEHUS bubmmorexa [IOK
pacipoctp ' https://m.edsoo.ru/ff0b3658
Connua u JIyHbl
3aKOH OTpa)X€HUsI CBETa. 3epKaia.
63 Pemienue 3agau Ha npuMEHEHHE bubmorexa TTOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHSI CBETa
[Ipenomiienue cBeta. 3aKoH bubmuoteka [{IOK
64
MPEJIOMJIEHUS] CBETA https://m.edsoo.ru/ff0b3aea
[TonHoe BHyTpeHHEE OTpaKEHUE CBETA.
65 Hcnonbs3oBaHue MOIHOTO BHYTPEHHETO bubmmorexa [JOK
yIp https://m.edsoo.ru/ff0b3cS5c
OTPAXKEHUsI B ONTUYECKUX CBETOBOIAX
66 JlaboparopHas pabota "Hccrnenoanue

3aBUCUMOCTH YTI'Jia IPCIIOMIICHUSA



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe

CBETOBOI'O JIy4a OT yIJIa IaJIcHUs Ha
rpaHule "BO31yX-CTEKIIO

nn

VYpoxk-konpepenuus "VcnonapzoBanue

67 MIOJTHOTO BHYTPEHHETO OTPaXKEHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3L"
bu6nuorexa [JOK
68 Jluazpl. OnTHYECKast cujla JIMH3BI hits://m.edsoo ru/f0b3f2e
. bubnmoreka [JOK
69 [TocTpoenune n300pakeHH B JIMH3aX hits://m.edsoo ru/f0bd4da
JlaboparopHas pabdota "Omnpenenenue
70 (bOKyEHorE paCSTOSIHI/ISI u olzlmqecxoﬁ bubmorexa HOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIONIeH JTMH3bI"
71 Ypok-koH(pepeHmus "OnTuaeckue bubnmnorexa [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bu6mmoreka [IOK
72 I'na3 kak ontuyeckas cucrema. 3peHue https//m.edsoo ru/FObAGRA
7 Ypok-koubpepenius "Jled ekt
3penusi. Kak coxpanuts 3penue"
Pa3noxxenue 6emoro cBera B CIIEKTP.
74 OnsiTel HetoToHA. CoxeHue bubmuoteka [{IOK
CIIEKTPAJIBHBIX IIBETOB. Jlucnepcust https://m.edsoo.ru/ff0c0f4c
CBETa
Jlaboparophas pabota "OnbITH 1O
pas3oKeHuto 0eI0ro CBeTa B CIEKTP U
75 BOCTIPHUSTHIO L[BETA MPEIMETOB IPU MX bubmmorexa [JOK
https://m.edsoo.ru/ff0c0Oe2a
HaOJIIOICHNH Yepe3 [BETOBhIE
GbuabTphI"
76 VYpok-nipaktukym "BoaHoBbIe

CBOMCTBA CBETA: IUCIIEPCUS,



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

uHTepdepeHiys u audpaxps”

OmnbiThl Pesepdopaa u nianerapHas

bubmuoreka [JOK

77 MOJIEJb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaeins aroma bopa
Hcnyckanue u noriomieHue cBera
79 atomoM. KBauThbl. JInneliuaTeie bubmorexa HOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-tipaktukym "HabOmonenue bubmmorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIbBI bubmorexa LHOK
https://m.edso0.ru/ff0c1672
%) Crpoenue atomHoro sanapa. Hykinonnas bubmuorexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PannoaxTuBHbBIE NIpEBpALICHUS. bubmuotexa [IOK
H30T0m5I https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agau o teme: bubnuotexa [JOK
"PagnoaktrBHBIE peBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nonypacnana
VYpok-koH(pepenuus "PagnoakTuBHbIE
86 I/ILSIYIIGHI/I:II) Bpnpnpolle, MEIHIMHE, bubnmorexa LIOK
| https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHbie peakiuu. 3aKOHBI
87 COXFI))aHeHIESI 3apsJI0BOrO U MacCOBOTO bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
YHUCE
28 DHeprus CBA3M aTOMHBIX sijiep. CBs3b bubnuorexa [JOK
MAacCChl U DHEPTUHA https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3anau mo reme "AnepHeie
peakuun"
90 Peakiuu cunTe3a U neneHUs SEp. bubmuorexa [JOK



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c12a8

Wcrounuku sHeprun CosHIA U 3BE3]

https://m.edsoo.ru/ff0c1e88

Ypok-koHpepenuus "Anepnas
sHepreTuka. JlencTBus

91 N
PaIMOAKTUBHBIX U3TyUYEHUH HA KUBBIE
OpraHu3mbl"
[ToaroroBka Kk KOHTPOJIBHOMU paboTe 1Mo
TeMe "DIEKTPOMArHUTHOE TIOJIE. bubnmnorexa [JOK
92
DNEeKTPOMarHUTHbIEC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanrTosBsie ssnenus"
KonrtponsHas padora no Teme
03 "DIeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanTosrie sBnenus"
[ToBTOpenue, o6oOIIEHNE.
94 JlabopaTopHble pabOTHI IO KyPC bubnmorera [TOK
" p pv p " YPey https://m.edsoo.ru/ff0c245a
BzaumopeiicTBue Tl
[ToBTOpenue, o600menue. Pemenune
95 aCYETHBIX U Ka4eCTBEHHBIX 3aJ1a4 I10 bubmorexa TIOK
p | " https://m.edsoo0.ru/ff0c2572
teme "TernnoBbie MPoLecChl
[ToBTOpenue, o600meHue. Pemenue
96 aCUETHBIX U KaUeCTBEHHBIX 3a1a4 10 bubmmorexa OK
p " . https://m.edsoo.ru/ff0c2a22
teme "KII/| TennoBeIx gBHraTeneii
IToBTOopenue, o6o0eHue. Pemenne
97 4CYETHBIX U KAUYECTBEHHBIX 3a7a4 110 bubnnorexa LIOK
P | f https://m.edsoo.ru/ff0c2b30
teme "KIIJI 3s1eKTpoycTaHOBOK
IToBTOpenue, o0o0IIEHNE.
98 JlaboparopHusie pabOTHI IO KyPC bubmorexa LOK
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100

[ToBTopenue, 0600menue. Padora ¢
tekcramu 110 teMe "Konebanus u
BOJIHBI"
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101
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MPOBEPSIEMBIE TPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
00pa30BaTeJIbLHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIOJIb30BATH N3YUYCHHBIC ITIOHATUSA

1.2

pas3jinyaTth ABJICHUA IO OMNMCAHHUIO HX XaPaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX JITaHHOE (PU3UUYECKOE SBICHHE

1.3

pacrno3HaBaTh MpPOSBIECHUE M3YUYEHHBIX (PU3UUYECKUX SBJICHUHA B
OKpY’KaloIlleM MHpE, B TOM 4Hcie (PU3NYECKUE SBICHUS B IPUPOE,
IIPYU 3TOM TIEPEBOJUTH MPAKTHUUECKYIO 337ady B Y4eOHYIO, BBLICIATH

CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (DU3HUECKHUX SBJICHHUM

1.4

ONUCHIBaTh HW3yYEHHbIE CBOMCTBA Tel M (PU3UUECKUE SBJICHUS,
UCTIONB3ysl (pU3MYecKre BENUYMHBI, NpPU OIHCAHUH TPABHIBLHO
TPakTOBaThb (U3UYECKUH CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX
0003HAaYeHUS M €AUHUIIBI (PU3MUYECKUX BEIMYMH, HAXOAUTh (POPMYIIBI,
CBSI3bIBAIOIME  JaHHYIO  (DU3MUYECKYIO BEIMYMHY C JPYTHMHU
BEIMYMHAMH, CTPOUTh  IpadUKd  M3YYCHHBIX  3aBUCHUMOCTEH

(bU3UYECKUX BEITUYHUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UYECKHE SBICHHUS U TMPOIECCHI,
UCIIONB3YSl HW3YYEHHbIE 3aKOHBbI, NpPHU OSTOM JlaBaTh CJIOBECHYIO
GOopMyIHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro  MaTeMaTHYeCKOe

BBIPA)KCHHE

1.6

OOBSICHATh (PU3UUECKUE SIBJICHUS, MPOLECCHl U CBOWMCTBA TEJ, B TOM
qyucie M B KOHTEKCTE CHUTyalUil IpaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BbIABJIATh I[PUYUHHO-CICICTBEHHbIE CBSI3U, CTPOMTH
oObsicHeHMe M3 1 — 2 JlorMyeckux ImaroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WU

3dKOHOMCPHOCTHU

1.7

pemarh pacu€THble 3aa4v B 1 — 2 AEHCTBHS, UCIONB3Ys 3aKOHBI U

(dhopMyIIbI, CBsI3BIBAIONME (DU3HUECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a




YCIOBHMsS 3aJayd  3allUChIBaTh KPAaTKOE YCJIOBHE, IOJCTaBIATH
¢u3ndeckre BeMTUUMHBI B POPMYIIBI U IPOBOAUTH PACUEThl, HAXOAUTh
CIpaBOYHbBIE JaHHbIEC, HEOOXOJUMBbIE JUIsl pelIeHUs 3a/1a4, OLEHUBATh

PEATUCTUYHOCTD MOJYYSHHON (pU3MUecKOr BEIUYHHBI

1.8

pacro3HaBaTh MpOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU TOMOLIH
¢u3NYEeCKUX METOAOB, B ONHCAHMM HCCJIENOBAaHUS  BBLIEIATH
mpoBepsieMoe  TMpeArnojoxkeHue  (TUMOTe3y),  pa3iauyaTh U
MHTEPIPETHPOBATh TIOJYYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJI€ OIIbITa, A€JaTh BBIBOJGI 110 €TI0 PE3yJIbTaTaM

1.9

MPOBOAMWTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUH WU
(Gu3MYeCKUX  CBOMCTB  Tel:  (OPMYyIMPOBATH  TPOBEPSICMBIC
NPEINONIOKEHUs,, COOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pYI0BaHUs, 3aMKUCHIBATH XOJ1 ONBITa U (JOPMYIHUPOBATH BHIBOJIBI

1.10

BBINIOJHATh NPSMBIE U3MEPEHMsI C MCIOJIb30BAHHEM AHAJIOTOBBIX U
M(pOBbIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUSA MPHOOPOB C YUYETOM

3aJIaHHOW a0COJIFOTHOW MTOTPENTHOCTH H3MEPCHUI

1.11

MPOBOAMWTH  HWCCIICOBAHME  3aBHUCUMOCTH  OJHOH  (pu3mueckoit
BEJIMYMHBI OT JPYroM C WCIOJb30BAHUEM TMPSIMBIX HW3MEPEHUH,
y4acTBOBaTh B TUIAHUPOBAHWU Y4YEOHOTO HCCIIEOBaHUS, COOUpATh
YCTaHOBKY M BBINOJIHATh U3MEPEHUSA, CIAEAYS NPEIIOKEHHOMY IUIaHy,
(UKCUPOBaTh pe3yJbTaThl MMOJYYECHHOW 3aBUCHUMOCTH (HU3UIECKUX
BEJIMYMH B BUJC TPEUIOKCHHBIX Ta0IHIl ¥ TPaPUKOB, ACTIATh BEIBOJIBI

I10 pE3yJibTaTaM HMCCICOOBAHNA

1.12

MPOBOJIUTh KOCBEHHBIE HU3MEPEHUS (DU3NYECKUX BEJIHYUH, CIEAys
MPeJIOKEHHON MHCTPYKIUMU: TPU BBIMOJHEHUH W3MEPEHUI coOupaTh
AKCIIEPUMEHTANIbHYIO YCTAHOBKY W BBIYUCISTH 3HAYEHUE HCKOMOM

BCJIIMYHHBI

1.13

CO6J'IIOI[aTL mpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYIOBAaHUEM

1.14

yKa3plBaTh MPUHLUUIBI  JCWCTBUS TOPUOOPOB U TEXHHUUECKUX
YCTPOMCTB, XapaKTEepU30BaTb IPUHLMIBI JCHCTBUS H3YYCHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOHCTB € MOMOILIBIO HX ONHCAHMS,
UCIONB3YSl 3HAHUS O CBOMCTBaX (PU3MUECKUX  SBICHUH U

HCO6XOI[I/IMBIG (1)I/IBI/I‘ICCKI/IG 3dKOHBbI 1 3dKOHOMCPHOCTHU

1.15

NPUBOAUTh TNpUMEPHl (HAXOAUTh HWHPOPMALMUIO O MPUMEPaAX)
MPAKTHUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B MMOBCEIHEBHOMN

KM3HM U1 o0ecreyeHus: 6e30I1acCHOCTH ITPpHU 00pallleHuu ¢ pruOopamu




u TCXHUYCCKHUMHU YCTPOﬁCTBaMH, COXPAaHCHUA 310pOBbA u

COOJIIOICHHS HOPM KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpejie

1.16

OCYIIECTBISATH OTOOp MCTOYHHKOB MH(poOpMauuu B cet VHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUM M IYTEM CPABHEHUS PA3JIMYHBIX HCTOYHHUKOB
BBIICNIATE MH(POpPMAIUIO, KOTOpasl SBISIETCS MPOTUBOPEYUBOM WU

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

HCIIOJIb30BAaTh npu BBIIIOJIHEHUH yueOHBIX 3alaHuN
HAay4YHOTIONYJISIPHYIO  JIUTEpaTypy  (U3MUECKOro  COAEp KaHMUA,
CIIPAaBOYHBIE MaTepHalibl, pecypcbl cetu MHTepHer, BiageTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, peodpa3oBanust HH(GOpMAIHH

13 OIHOM 3HAKOBOU CHCTEMBI B IPYTYIO

1.18

COo3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHbBIE U YCTHbIE COOOLICHUS
Ha OCHOBE 2 — 3 UCTOYHHMKOB HH(pOpMaUU HUZUIECKOTO CONEPIKAHMS,
B TOM 4HClIe IyOIMYHO JeNaTh KpaTKHe COOOLIEHHs O pe3yibTarax
IPOEKTOB MM Y4YeOHBIX HCCIIEOBAaHUM, NPH 3TOM TI'PaMOTHO
WCTIONIb30BaTh M3yUYCHHBI TOHATHHHBIA ammapar Kypca (usukw,

COINPOBOXAATH BHICTYIUUICHHUE MTPEe3EHTAINEH

1.19

IMIPpU BBIITOJIHCHHUH y‘le6HHX IMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/’I pacnpeaciiaThb
00S13aHHOCTH B rpymnmnc B COOTBETCTBUH C IMOCTABJICHHBIMU 3aJa4aMHu,
CJICANTH 3a BBIIIOJHCHHCM IIJIaHa HeﬁCTBHﬁ, aZICKBATHO OIICHHMBATb
COOCTBEHHBIH BKJIax B JCATCIBHOCTb  TPYIIIIbI, BBICTPAUBATH
KOMMYHHKAaTHBHOC BSaHMOHeﬁCTBHe, YUUThIBaAA MHCHUC

OKPY’KaIOIINX

8 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCII0JIb30BAaTh ITOHATHUA

1.2

pa3jinyaTth ABJICHUA IO OMMCAHHUIO HX XAaPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC @Hanecxoe SIBJICHUC

1.3

pacrno3HaBaTh IPOSBIEHUE M3YUYEHHBIX (PU3UUECKUX SBICHUHA B
OKpY’KaloIlleM MHpE, B TOM 4Mcie (PU3NYECKHUE SIBIECHUS B IPUPOAE,
IIPU 3TOM TIEPEBOJUTH MPAKTHUUECKYIO 33Jauy B Y4eOHYIO, BBLICIATH

CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (DHU3MUECKHUX SBJICHHUM




1.4

ONUCHIBaTh HW3yYEHHbIE CBOMCTBA Tel M (PU3UUECKUE SBJICHUS,
UCTIONB3ysl (pU3MYecKre BENUYMHBI, NpPU OMHCAHUH TPABHIBLHO
TPaKTOBaThb  (PU3MUYECKUII  CMBICI  HUCHOJNb3YEMBIX  BEJIMYHH,
0003HAaYeHUS M €AUHUIIBI (PU3HMUYECKUX BEIMYMH, HAXOAUTh (POPMYIIBI,
CBSI3bIBAIOIME  JaHHYIO  (DU3MUYECKYIO BEIMYMHY C JPYTHMHU
BEIMYMHAMHU, CTPOUTh  IpadUKd  M3YYCHHBIX  3aBUCHUMOCTEH

(bU3HUYECKUX BEITMYHUH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UYECKHE SBICHHUS U TMPOIECCHI,
UCIIONB3YSl HW3YYEHHbIE 3aKOHBbI, MNpPHU OSTOM JlaBaTh CJIOBECHYIO
GbopMyIHpPOBKY 3aKOHa ¥ 3alUCBIBaTh €ro  MaTeMaTHYeCKOe

BBIPA)KCHHE

1.6

OOBSACHATH (hU3MUYECKUE MPOLIECCHl M CBOMCTBA T€J, B TOM YHUCIE U B
KOHTEKCT€ CHUTyallud TPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH O00bsSICHEHUE U3 |
— 2 JOTMYECKHX IIaroB ¢ MOMOmIIbl0 | — 2 M3y4YeHHBIX CBOWCTBA

(bu3NYECKUX SIBICHUHN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacyéTHble 3a7aud B 2 — 3 NEHCTBUS, UCIIONIB3Ys 3aKOHBI U
(dbopMyIibl, CBS3BIBAIOIINE (DU3HUECKHE BEJIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHUS 3a/1a4M 3alIMChIBATh KPATKOE YCJIOBUE, BBIABIATH HEAOCTATOK
JAHHBIX JJI pelIeHUs 3a7aud, BHIOMpATh 3aKOHBI U  (QOPMYJIBI,
HeoOXoauMBbIe ISl €€ pelIeHHs], MPOBOIUTh Pacu€Thl U CPaBHUBATH
MOJYYCHHOE 3HA4YeHHWE (PU3MUYECKOW BEJIWYMHBI C H3BECTHBIMHU

JaHHBIMH

1.8

paciio3HaBaThb HpO6HCMLI, KOTOPBIC MOXHO pCHINTh IpU MOMOIIN
(1)I/I3I/I‘I€CKI/IX MCTOOB, UCIIOJIB3Ys OITMCAHUC UCCIICA0BAHUA, BEIACIATH
IMPOBEPACMOC IMPCAIIOIONKCHNUEC, OLCHUBATL IIPABUJIBHOCTL IIOPsAAKA

MMPOBCACHUA UCCICAO0BAaHNA, NCJIaTh BHIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBICHUH WU
¢u3uYecKuX  CBOMCTB  Tel:  (OPMYJIUPOBATh  MPOBEpsiEeMbIE
MPENNONIOKEeHUsI, CcoOMpaTh  yCTaHOBKY U3  MPEIOKEHHOTO

000pYI0BaHUsI, OIIMCHIBATH X0 ONbBITa U ()OPMYIIHPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE IIPAMBIC HU3MEPCHHA C HCIIOJB30BAHUEM aHAJIOI'OBBIX
HpI/I60pOB N JaT4YUKOB (l)I/ISI/I‘-IeCKI/IX BCJIMYNH, CPABHUBATDH PE3YJIbTATHI

U3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

NPOBOJIUTH  HMCCIENOBAHWE  3aBHCUMOCTH  OJHOW  (pU3MUECKON
BEJIMYMHBl OT JPYrOoM C UCIHOJIb30BAHUEM NPAMBIX W3MEPEHUN:

IUIAHUPOBATh MCCIEIOBAaHKUE, COOMpPATh YCTAHOBKY M BBIIOJHSITH




U3MEpEeHHs, Cleays  MpeNIOKEHHOMY  IUIaHy, (QHUKCHUPOBATh
pe3yJIbTaThl MOJIyYCHHOW 3aBUCUMOCTH B BUJC TAONHIl U TPadUKOB,

ACJIaThb BBIBOJBI 11O PE3YyJIbTaTaM HCCJICTOBAHUSI

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA @HSH‘I@CKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJICays npennomeHHoﬁ HUHCTPYKIIMK, U BBIYUCIIATH 3HAYCHUC

BCJINYHHBI

1.13

coOmogaTh MpaBUia TEXHUKM Oe30macHOCTH Tpu  padboTe ¢

71a00PAaTOPHBIM 000PYI0BAaHUEM

1.14

XapaKkTepu30BaTb MPUHLMUIBI JIEHCTBUS HU3YYEHHBIX MHPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX OINUCAHUS, HCIHOJb3Ys
3HAHUS O CBOWCTBaX (DM3WYECKUX SBICHUHM M HEOOXOAUMBIE

(bu3nIecKue 3aKOHOMEPHOCTH

1.15

paciiosHaBaTb IMPOCTBIC TCXHHUYCCKUC YCTpOﬁCTBa H U3MCPHUTCIIbHBLIC
HpI/I60pBI o ¢xXeMaM U CXCMATHUYHBIM PHCYHKAM, COCTABJIATL CXCMBI
SJICKTPHYCCKUX ueneﬁ C TIOCICAOBATCIIBHBIM MW IIapaJlICIIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pas3inydad YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUYECKHX LIECTIEH

1.16

NPUBOIUTH TpUMEpHl  (HaXOAWTh HWHGOPMALMI0O O TpHUMEpax)
MPaKTUYECKOTO UCTOJIh30BaHUS (PU3MUECKUX 3HAHUHN B TIOBCEIHEBHOM
JKU3HU 1711 0OecriedeHns 0€30acHOCTH MpU 00palleHuu ¢ Mpudopamu
U TEXHUYECKHUMHU  yCTPOHMCTBAMHM, COXPAHEHUS  3J0POBbS |

CO6JIIOI[€HI/I}I HOPM 5KOJIOTHYCCKOT'O IMOBCACHHUS B oxpymaromeﬁ cpeac

1.17

OCYIIECTBIISITh MOUCK MHPOPMAITUN (PH3UIECKOTO COJEPIKAHUS B CETH
WNHTepHeT, Ha OCHOBE HUMEIOIIMXCSA 3HAHMM M MyTEM CpaBHEHUS
JIOTIOJTHUTENBHBIX HMCTOYHUKOB BBIACIATh WH(GOPMAIUIO, KOTOpas

SIBJIIETCS. IPOTUBOPEUMBON MJIM MOKET OBITh HETOCTOBEPHOM

1.18

UCIIONIb30BAaTh IPU  BHINIOJHCHWH Y4YeOHBIX 3aJaHWid  HAy4YHO-
MOMYJISIPHYIO JIUTEpaTypy (U3NYECKOro COJEp>KaHusi, CIpaBOYHBIC
Marepuayibl, pecypchl ceth  MHTEpHET; BlaneTb NpUEMaMU
KOHCIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHus WHGOpPMALIUK U3 OJHOMN

3HAKOBOM CUCTEMBI B JIPYTYIO

1.19

co31aBaThb CO6CTB€HHBIC IMUCBbMCHHBIC U KPATKUC YCTHBIC COOGH.[CHI/ISI,
00001m1asi WHPOPMAIMIO W3 HECKOJbKHX HCTOYHHKOB (DU3UIECKOTO
COZIep)KaHUsl, B TOM YHUCIIE ITyOJUYHO NPEICTABIATh PE3yJIbTaThl
MPOSKTHOM WJIM HMCCJICIOBATEIBCKOW JCATCILHOCTH, TIPH ITOM

I'pPaMOTHO HCHOJIb30BaTh HM3yUYCHHbIH MOHATUHHBIA ammapar Kypca




CI)I/BI/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.20

MPYU BBITIOJIHEHUN YYEOHBIX MPOEKTOB U HUCCIEAOBAHUN (DU3HUECKUX
MPOIIECCOB PaCHpeNeNsiTh 00S3aHHOCTH B TPYIINIE B COOTBETCTBUU C
MOCTAaBJIEHHBIMU  3aJlauaMH, CIEAUTh 3a BBINOJIHEHHEM IUIaHa
NEUCTBHIA U KOPPEKTUPOBATH €T0, aJCKBATHO OIICHUBATh COOCTBEHHBIN
BKJIaJl B JESITEIBHOCTh TPYIIIbI, BBICTPAaMBaTh KOMMYHUKATHUBHOE

B3aHMOHCﬁCTBHe, IIPOABJIAA T'OTOBHOCTL pa3pClllaTh KOH(bJ'II/IKTBI

9 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NMPOrpaMMbI OCHOBHOTI'0 0011er0 00pa3oBaHus

1.1

HCIOJIb30BATh M3YYCHHBIC TOHATUSA

1.2

pa3jindaTth ABJICHUA TI0 OMMMCAHHUIO HX XapaKTCPHBIX CBOICTB U Ha

OCHOBC OIILITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/II-I€CKOC SIBJICHUC

1.3

pacro3HaBaTh IPOSIBJIEHUE HW3YyYEHHbIX (U3NYECKUX SBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4Hcie (PU3NYECKHE SBICHUS B MPUPOE,
IIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBLACIATH

CYILIIECTBEHHbIE CBOMCTBA (MpU3HAKHN) PU3NUECKUX SBICHHIM

1.4

ONUCBHIBaTh H3yYEHHBIE CBOMCTBA Tel M (PU3UUECKUE SIBJIECHUS,
UCTONb3ysl (u3nyeckre BETUYMHBI, HpPU OMHUCAHUM TPABHIBHO
TpakTOBaThb  (U3WYECKUH  CMBICI  HCIOJIb3YEMbIX  BEJIMYMH,
0003HaYeHUs M €AUHULIBI (PU3MUYECKUX BEJIMYMH, HAXOAUTh (POPMYIIBI,
CBA3BIBAIOLME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMU
BEJIMYMHAMH, CTPOUTb  IpauKd  HM3YYCHHBIX  3aBUCHUMOCTEH

(bU3HYECKUX BEIMIHH

1.5

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SIBIICHUS W TPOIIECCHI,
UCIIONB3YSl HW3YYEHHbIE 3aKOHBbI, MpPHU OSTOM JlaBaTh CJIOBECHYIO
GOopMyJIMpPOBKY 3aKOHa ¥ 3alMCHIBaTh €ro  MaTeMaTHYeCKOe

BBIpAKEHHE

1.6

OOBSACHATHh (PU3UYECKHE MPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€ CHUTyallud TPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATH IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2
— 3 JIOTMYEeCKUX IIaroB C MOMOIIbI0 2 — 3 W3Y4YEeHHBIX CBOMCTBA

¢bu3nuecKux ABICHHUM, GPU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemarh pacuy€THble 3ajaud (Oomuparoluecss Ha cuctemy u3 2 — 3




yYpaBHEHMIi), HCIONb3ysl 3aKOHbBI M  (HOPMYJIbI, CBSI3BIBAIOLIUE
¢u3nueckue BeJMYMHBI: HAa OCHOBE aHalW3a YCJIOBHA 3aJayd
3alHMChIBaTh KPAaTKOE yCJOBHE, BBIABISATH HENOCTAIONINE WU
M30BITOYHBIE JaHHBIC, BEIOUPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE
IJIS. PELIeHUs], TMPOBOJIUTH pacyéThl M OLCHHWBATh PEATMCTUYHOCTD

TMOJIYYCHHOI'O 3HAUCHU (I)PI3PI‘-ICCKOI>1 BCJIMYMHBI

1.8

pacro3HaBath MNPOOJIEMbI, KOTOPbIE MOXXHO pPEIIUTh MPH T[OMOIIH
(U3NYECKUX METOJMIOB, UCIIONIB3YS OMHMCAHWE WCCIICIOBAHUS, BBIIEISATH
MpOBEpsAEMOE TPEAINOJIOKEHUE, OICHWBATh IPABUIBHOCTh MOPsIKa
MPOBEJCHUSI HUCCIICOBAHUSA, JIeNaTh BBIBOABL, HWHTEPIPETUPOBATH

pe3ysIbTaThl HAOIIOCHHI 1 OTIBITOB

1.9

MPOBOJUTh OIBITH TI0 HAOMIOJCHUIO (U3UYECKUX SBICHUH WIH
(GU3HYECKUX CBOWCTB TEN: CAMOCTOSATEIHHO COOMpaTh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyHOBaHMS, OMHCHIBATH XOJI OIBITA U €T0

pe3yabTaThl, GOPMYIHPOBATH BHIBOIbI

1.10

NPOBOJUTh TPU HEOOXOJUMOCTH CEPHIO TPSAMBIX H3MEPEHHIA,
OTIpeielisisi CpelHee 3HAaueHUEe H3MepseMOl BeTHuuHBI ((OKycHOE
paccTostHue coOuparomei JMH3bI), 000CHOBBIBATH BBHIOOp crocoda

U3MepeHusi (M3MEPUTENIBLHOrO Nprdopa)

1.11

MIPOBOJUTHh HCCIIEOBAaHUE 3aBUCHMOCTEH (PH3MUYECKUX BEIUYMH C
UCTIONIb30BAaHUEM TPSIMBIX HW3MEPEHMH: IUIAaHHMPOBATh HCCIEIOBAHME,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (DMKCHUPOBATh pPE3yJIbTaThl
HOJTYYEHHOM 3aBHCHMOCTH (M3MYECKHX BEIMYMH B BUAE TaOIHMIN

Fpa(I)I/IKOB, ACJIaTh BBIBOALI 110 PE3YJIbTATAM MCCIICAOBAHU A

1.12

MPOBOAWTH  KOCBEHHbIE  W3MEpeHHs  (U3MUYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHHs, COOMPATh HKCIEPUMEHTAIBHYIO YCTaHOBKY
W BBIIOJHATH W3MEPEHHMs, CHeAys MPEAIOKEHHON HHCTPYKLHNH,
BBIUUCIIATh 3HAYEHHWE BEJIWYMHBI U aHAJIU3UPOBATH I10JyYECHHBIE

pe3YyJIbTaThl C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I

1.13

CO6J'IIOI[aTI> npaBujia TCXHHUKH 0e30macHOCTH pu pa60Te C

71a00paTOPHBIM 000y I0BaHHEM

1.14

pa3ianyaTh OCHOBHBIC MPU3HAKH HM3YyUYEHHBIX (U3MUYECKUX MOJEIICH:
MarepuaibHas TOYKa, aOCOIIOTHO TBEPOE TEI0, TOUCUHBIA UCTOUHUK
CBeTa, JIy4, TOHKAas JIMH3a, IJIaHETapHas MOJENh aToMa, HYKJIOHHAas

MOJCJIb ATOMHOT'O Apa

1.15

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YYEHHBIX MPHOOPOB U

TCXHUYCCKUX YCTpOﬁCTB C OHOpOfI Ha WX OIIMCAHUSA, HCIIOJIb3YyS




3HaHHSI O CBOMCTBax (1)I/I3I/ILICCKI/IX SIBIICHUM U HGO6XOI[I/IMBIG

¢bu3nUecKrue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMaTHYHbIE PUCYHKHM HM3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTUYECKUX MPOIECCOB NPU pEIIeHHH Y4eOHO-MPaKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JUIsl TOCTPOECHUS N300paKeHUH B IIIOCKOM

3epKajie ¥ coouparouieil 1uH3e

1.17

NPUBOAUTh TNpUMEPhl (HAXOAUTh HHPOPMALMUIO O MPUMEPaAX)
MPaKTUYECKOTO UCTIOIh30BAHUS (PH3MUECKUX 3HAHUH B TIOBCETHEBHOU
KHM3HM U1 o0ecriedeHns: 6e30MacHOCTH MpH 00palieHnu ¢ prudopamu
M TEXHHYECKHUMHU yCTPOHCTBAMHM, COXPAHEHUS  3[0POBbS |

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUS B OKPY)KaIOH_[Cﬁ cpeac

1.18

OCYILLECTBIIATh MOUCK UHPOPMALUHU (PU3UYECKOTO COAEPIKAHUSI B CETU
WuTepHeT, caMoOCTOATENbHO (opMynupysi TOMCKOBBIM  3ampoc,
HAaXOAUTb IYTU  ONpEAENeHUs  JOCTOBEPHOCTH  MOJIYYEHHOMH
MHPOPMALIMM HAa OCHOBE HUMEIOIUXCA 3HAHUNH U JOMOJHUTEIbHBIX

HCTOYHHKOB

1.19

UCIONIb30BaTh IPU  BBINOJHEHUMM Y4YeOHBIX 3aJaHUi  Hay4yHO-
HOMYJISIPHYIO JIUTEPATYpy (PHU3HUECKOrO COJAEpKaHMs, CIIPABOYHbIE
MaTtepuaibl, pecypcsl cetu WHTepHer; BiageTb npuéMamMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHus WHGOpPMALIUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

CO3/1aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE I/IH(bOpMaIII/II/I N3 HECKOJIbKHX HNCTOYHUKOB (i)I/I3I/I‘-I€CKOFO
COJIepKaHusl, MyOJIIMYHO HPEICTABIATH PE3yJbTaThl MPOEKTHOW WU
UCCJIEIOBATENbCKOM  JEATENbHOCTH, TP 3TOM  T'PaMOTHO
WCIIOJIb30BaTh U3YUYEHHbBIA TOHATUWHBINA alapaT u3y4yaeMoro pasjena
GU3MKM U CONPOBOX/AATh BBICTYIUICHHE Ipe3eHTauueil ¢ ydérom

0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

P BBITIOJIHEHUN YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3HUECKUX
MPOIIECCOB PaCHpeNeNsiTh 00S3aHHOCTH B TPYIINIE B COOTBETCTBUHU C
MOCTAaBJIEHHBIMU 3aJlauaMH, CIEAUTh 3a BBINOJIHEHWEM IUIaHa
NEUCTBHIA U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJIaJ B JCSITEIBHOCTh TPYIIIbI, BBICTPAMBaTh KOMMYHHUKATHBHOE

B3aHMOHCﬁCTBHe, IIPOABJIAA T'OTOBHOCTL pa3pClllaTh KOH(bJ'II/IKTBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pasnaeia

Kon

IJIECMCHTA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

®OU3UKA U EE POJIb B IIO3HAHUU OKPYXKAIOIIET'O MUPA

1.1

®uszuka — Hayka O 1npupoxae. SBiIeHHS NPUPOJIBI.
@dusuueckue  SABICHHUA: MEXaHWYECKHE, TEIUIOBBIE,

QJICKTPHUYICCKNEC, MATHUTHBIC, CBCTOBBLIC, 3BYKOBLIC

1.2

Ousnueckre BenUuuHBL.  M3MmepenHue  (uzHUeCKUX
BemnunH.  Pusmueckue  mpubopsl.  IlorpemHocts

n3MepeHnii. MexxyHapoHas CUCTEMA €JIMHMI]

1.3

EcrecTBeHHOHAay4HBI MeTOJ| MO3HAHMA: HaOJIIOAEHUE,
IIOCTAaHOBKAa HAay4YHOI'O BOIIPOCA, BBIABMIKEHUE TMIIOTE3,
HKCHEPUMEHT TI0 TIPOBEpKE TUIOTE3, OOBICHEHHE

HAOJFOIaeEMOTO SIBJICHUS

1.4

Onucanne GU3NIECKUX SIBJICHUN C TOMOIIBIO MOJIEICH

1.5

[IpakTrueckue pabOThI:

#HiHPar###l13Mepenne pacCTOSHUN.
#HiHPartH##l3mepenne o0bEMa KHUJIKOCTH U TBEPAOTO
Tena.

H#HH#Par###Onpeenenre pa3MepoB MaJbIX TE.
#HH#Par##HI3mMeperre  TeMmmepaTypbl OpH  [TOMOIIU

JKUJIKOCTHOT'O TCPMOMCETpPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJAEHNWA O CTPOEHNU BEIIIECTBA

#H##HParfH##CTpoeHNE BELLIECTBA: aTOMbI U MOJIEKYJIBI, UX

2.1 pazmepbl.  OmbITBI,  JOKa3blBalOIIME  JUCKPETHOE
CTPOEHHE BEIeCTBA
Hi##Par### [|BuokeHne yactul BeuiecTBa. CBsA3b CKOPOCTH

2.2 JNBI)KEHUS YacTUI[ ¢ Temieparypoil. bpoyHoBckoe
ABkeHue, iuddysus

53 B3aumoneiicTBue yacTuIl BeliecTBa: NPUTSHKEHUE U

' OTTAJIKUBAaHUE
24 H#H##Par### ArperaTHble COCTOSIHHSI BEIIIECTBA: CTPOCHUE

ra3oB, XKHJIKOCTeH U TBEPIABIX (KPUCTAIUIMYECKHX) TeJl.




Bzaumocsa3b MCKAY CBOMCTBaMH BCIICCTB B pPA3HBIX
arperaTHbIX COCTOSAHHAX W HUX ATOMHO-MOJICKYJISIPHBIM

CTPOCHUCM

2.5

OC0OEHHOCTH arperaTHbIX COCTOSIHUI BOIBI

2.6

[TpakTHyeckue paboTHIL:

##H#Par###0OLeHKa TuaMeTpa aroMa METOAOM psaoB (C
ucrosb30BaHueM (pororpadmii).

H#HPar#H###OnpiTel 10 HAOJNIONEHUIO  TEIUIOBOTO
pacIIpeHust ra3oB.

HHHPar#H##ONBITEL IO OOHApY)KEHUIO JEHCTBUSA  CUIT

MOJIEKYJIIPHOTO HPUTSHKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBUKECHHUE. PaBHOMEpHOE 3|
' HEPABHOMEPHOE JABUKECHUE
H#H#Par##H#CKOpOCTb. Cpennsis CKOpOCTb npu
3.2 HEpPaBHOMEPHOM JIBWKE€HUHU. Pacu€r mytw u BpemeHHu
JIBAYKEHUS
SIBnenne uHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
33 T€N KaK MPUYMHA U3MEHEHUS CKOPOCTH JBUKEHMS Tell.
Macca kak Mepa HHEPTHOCTH TeJia
34 ###Par### InotHocTh BemecTBa. CBS3b IIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA
3.5 Cua KaK XapakTepHCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. W3mepenue cuibl c
' MTOMOILIbIO JUHAMOMETPA
37 H###Par###sIBnenune TiaroteHus u cuia Tsbkectu. Cuna
' TSDKECTH Ha Jpyrux miuanerax. Bec tena. HeBecomocTh
13 Cuna tpenus. TpeHHE CKONBXKEHUS M TpPEHUE IOKOS.
' TpeHune B IpUpo/Ie U TEXHUKE
3.9 H##HPar###Crio)keHne Cuj, HAlpaBiICHHBIX IO OJHOM
. npssMoii. PaBHOIEHCTBYIOIIIAS] CUIT
3.10 [IpakTuueckue paboThHI:

OmpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JIBHXKEHHS
(mapuka B KWAKOCTH, MOJIETH  DJIEKTPUUECKOTO
aBToMoOMJII W Tak jainee). OmnpeaciieHHe CpeaHer
CKOPOCTH CKOJIbKEHHS OpycKka WM IIapuka 110

HAaKJOHHOM  MIOCKOCTH. OnpeneneHne  MIOTHOCTH




TBEPAOTO Tena. OnpIThI, JEMOHCTPUPYIOIINE
3aBHCUMOCTh pacTsDKeHUs (nedopmainuu) Mpy>KUHBL OT
IIPWIOKEHHOW  cuibl.  OIBITBI, JAEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH

dusnyeckue sIBIECHUS B MPUPOAE: MPUMEPHI IBUXKEHUS C

3.11 pa3MYHBIMU CKOPOCTSIMU B YKUBOM M HEXUBOU MpUpPOAE,
JICHCTBHE CHJIBI TPEHHSI B PUPOJIC U TEXHUKE
3.12 TexHuyecKkue yCTpoicTBa: IMHAMOMETP, MOAIIMITHUKU

JIABJIEHME TBEPJIBIX TEJI, )KUIKOCTEM 1 TA30B

Jasnenune tBEpaoro Ttena. CrocoObl yMEHBLIEHUS U

! YBEITUYCHHS TABJICHHS
12 JlaBneHue rasza. 3aBUCHMOCTh JIaBJICHHUS Ta3a OT 00bEMa,
' TEMITepaTypPhI
43 [Tepenava naBneHus TBEPIABIMHU TEJIaMH, KUIKOCTAMU U
' razamu. 3akoH [lackans. [IneBMaTH4YeCKre MalTHbBI
3aBUCHUMOCTh  JABJICHHUS OKMJIKOCTH OT TJIyOUHBI
4.4 IMuppocrarudeckuit mapanokc. CooOmarmmuecs: Cocyabl.
['upaBanyeckre MeXaHu3Mbl
ATtmocdepa 3emin u atMocdepHoe naBienue. [Ipuannel
1 CYIIIECTBOBAHMS BO3AYHIHOW 00070uku 3emin. OTbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABICHHS OT
BBICOTHI HaJl YDOBHEM MOPsI
16 W3mepenue armocheproro nasienus. [Ipubopsr s
' M3MEPEHHsI aTMOC(EPHOTO JTaBJICHUS
JlelicTBUE XUIOKOCTHM M ra3a Ha MOIpyKEHHOE B HUX
4.7 Teno. BeiTamkuBaromas (apxumenoBa) cuia. 3aKoOH
Apxumena
4.8 IInaBanue ten. Bo3gyxonnaBanue
4.9 [TpakTrueckue paboTHI:

UccnenoBanue 3aBUCMMOCTM Beca Tejla B BOJAE OT
00béMa TMOTrpYyXEHHOM B JKUIKOCTH 4YacTH TeJja.
OrnpezenieHre BBITAIKUBAIOIIECH CUJIBI, ACHUCTBYIOLIEH Ha
TE€N0,  TOrpy’KEHHOE B  XKUAKOCTb.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, JACHUCTBYIOLIEH
Ha TENO0 B JKHAKOCTH, OT Macchl Tena. OTMBITHI,

JCMOHCTPUPYIOIINC 3aBUCUMOCTbD BBITaJ'IKI/IBaIOH_Ieﬁ




CHUIIBI, IEUCTBYIOIIEH Ha TENO B KHUAKOCTH, OT 00BEMaA
MOTPYKEHHOM B KUJKOCTh YAaCTH T€Ja M OT IUIOTHOCTH
JKUIIKOCTH. Konctpyuposanue apeomeTpa 150305

KOHCTPYMPOBAaHUE  JIOAKM U OIpeaeneHue  eé

TPY30MO0ITbEMHOCTH

dusnueckre  SBIEHUS B TPUPOJE:  BIUSIHHE
4.10 aTMOC(EPHOT0 JaBJICHHs Ha )KMBOUW OpraHU3M, IIJIABAHHUE

pBIO

TexHuyeckue ycTpoWcTBa: COOOMIAIOIINUECS COCY[BL,
A1l YCTPOWCTBO BOJONPOBOAA, TUAPABIMYECKUN TMpecc,

MaHOMETp, 0apoMeTp, BBICOTOMEpP, MOPIIHEBOWH Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTDb, OHEPI'M A

5.1 Mexanudeckas pabora
5.2 MexaHn4yecKkasi MOIHOCTb
53 [Ipoctbie  MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
' IJI0CKOCTh. [IpaBuiio paBHOBECHS pblyara
54 [TpuMeHeHre paBuiIa paBHOBECHS pbluara K 0JIOKY
«3omoroe  mpaBwio»  MmexaHuku.  Koadduument
5.5 II0JIE3HOTO ACUCTBUS MeXaHU3MOB. IIpocTbie MexaHU3MBbI
B OBITY M TEXHUKE
5.6 [loTeHnmanbpHasi SHEPTrUU TejIa, MOJHATOTO Haj 3eMIIEN
5.7 Kunernueckas sHeprus
53 ITonHass mexaHudeckass SHeprus. 3aKOH HU3MEHEHHS U
S ' COXPAaHEHUSI MEXaHUYECKOU dHEPIrUu
[IpakTuyeckue paboTHI:
#H#HPar##Onpenenenre pabOThl CHUJIBI TPEHUS TIPH
59 PaBHOMEPHOM JBW)KCHMHM TeEJla II0 TOPU3OHTAIbHOU
. nosepxHoctu. MccienoBanue yciaOBUM — PaBHOBECHUS
ppiuara. M3mepenne KII/J HaKIIOHHOM IUIOCKOCTH.
M3ydyeHne 3aK0Ha COXpaHEHHs MEXaHUUECKON SHEPTUU
510 @dusuyeckue SBICHHA B IPHUPOJE: pblYaru B TeJe
' yesoBeKa
TexHuueckue yCTpOWCTBA: pblyar, MOABWKHBIA U
5.11 HEMOJABIKHBIA OJIOKHM, HAaKIOHHAs IJIOCKOCTb, IPOCTHIE

MEXAHMU3MBI B OBITY

8 KVIACC




Kon Kon
IIpoBepsiemble 2JIeMEHTBI COACP/KAHUSA
pasneJia 3J1eMeHTa
6 TEIJIOBBIE SIBJIEHU A
OCHOBHbBIE  TIOJIOKEHHUSI  MOJIEKYJIIPHO-KMHETUYECKOU
TEOPHH CTPOEHHUs BellecTBa. Macca 1 pa3Mepsl MOJIEKYII.
6.1
OnbpIThl, MOATBEPKNAIOIIME OCHOBHBIE  IOJIOXKECHHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPUH
Mogenu  TBEPAOro, OSKUAKOTO U ra3000pa3HOro
6.2 cocTosiHUil BemecTBa. Kpucrammdeckue u amopdHbIe
Tena
OOBbsicHEHHEe CBOWCTB Ta30B, KUAKOCTEH M TBEPIBIX Te
6.3 Ha OCHOBE IIOJIOXKEHUM MOJEKYJIIPHOKMHETUYECKOU
TEOpUu
6.4 CMaunBaHMe U KaMJULSIPHBIE SBJICHUS
6.5 TennoBoe pacHIMpEeHNe U CKATHE
Temneparypa. CBsA3b TeMmepaTypsl €O CKOpPOCTBIO
6.6
TEIJIOBOT'O JIBM)KEHUS YaCTHUIL
BayTtpennss sneprus. CriocoObl U3MEHEHUSI BHYTPEHHEH
6.7
HHEPIUu: Terionepeaaya U copepiueHne padboThbl
Bunpl Tennonepenauu: TEMJIONPOBOJHOCTh, KOHBEKIIHS,
6.8
U3ITy4YEHUE
KomnyectBo  Temnorsl.  YienbHas — TEIUIOEMKOCTH
6.9
BELIECTBA
TemmooOMeH © TEMJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOrO OajaHca
[TnaBneHue U OTBEpJeBaHUE KPUCTAIUIMYECKUX BEIIECTB.
6.11
VY aenpHas TEIIOTA MJIaBJICHUS
[TapooOpazoBanne u  KoHaeHcanus. Vcnapenwue.
Kunenne. VYpenpHas  temnora  mapooOpa3oBaHUS.
6.12
3aBUCUMOCTh TEMIIEpaTyphbl KUIIEHUS OT aTMOC(EpPHOro
JTaBJICHUS
6.13 BrnaxxHocts Bo3yxa
6.14 OHeprusi TOIIMBA. Y fieIbHas TEIIOTa CrOpaHus
6.15 [Tpunmuner  paGotbl  TeruoBbix — aBurateneit  KILJ]
TEIUIOBOTO JBUrareis. TemsoBble JBUTATENd W 3alUTa
OKPYXAIOIIEH Cpebl




3akoH COXPAaHCHUSA U INPCBpAICHUSA SHEPTHUHU B TCIJIOBBIX

6.16
mporeccax
[TpakTudeckue pabOTHI:
HH#HPar###0ONBITEL IO OOHApYKEHUIO JIEHCTBHS CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
#HHHPar##H#ONBITHL MO BBIPAIIMBAHUIO  KPUCTAILJIOB
MOBapEHHOM COJM UJIHM caxapa.
HH#HPar####0neITel 0 HAOMIOACHUIO  TEIIOBOTO
paciIipeHust ra30B, )KUJIKOCTEH U TBEPIBIX TEJl.
###Par###OnpeneneHre NaBleHUS BO3ayxa B OallJIoOHE
[ITPUIIA.
HHHPar###ONBITB, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTD
JaBJIEHUs BO3JyXa OT €ro o0béMa M HarpeBaHus WIH
OXJIQXKICHUSI.
H###Par###] IpoBepka rUnoTe3bl JTUHEHHON 3aBUCUMOCTH
JUIMHBl  CTOJIOMKA JKUAKOCTH B TEPMOMETPUYECKOM

617 TpyOKe OT TeMIepaTyphl.

‘ ###Par###Habmonenue W3MEHEHUS BHYTpPEHHEI
SHEPruM Tela B pe3ysbTare TeIUlonepenadyd U padoThI
BHEIIIHUX CHJI.
#H#HPart##llccnenoBanne SBIIEHUS TEIJIOOOMEHA MpH
CMEIIMBAHUU XOJOTHOU U TOpsiueld BOMBI.
H#HHPar###Onpenenenue KOJIM4YeCTBa TEIJIOTHI,
MOJYYEHHOTO BOJOH MpPH TEIUNIOOOMEHE C HarpeThiM
METAJIIMYECKUM LIUJTUHAPOM.
#H#Par##H#Onpenenenue yAEIbHON TEILIOEMKOCTH
BELIECTBA.
#HiHPar#H#lccnenoBanue npolecca HCIapeHus.
#HPar###Onpenenenne  OTHOCUTEIBHOW — BIIAXXHOCTH
BO3/TyXa.
#HHHParf##ONIpeiesIeHNe yIeIbHON TEIUIOTHI IUIABICHMS
JIbJA.

6.18 @usnueckue SBICHHA B IPUPOJE: TMOBEPXHOCTHOE

HATOKCHHUC W KAIIWJJBIPHBIC  SIBJICHUSI B IIPHUPOJC,




KpHUCTaJUTBI B TIpUpoje, usinydenue ColHIla, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpuU3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHEes, CHETa.

6.19

TexHudeckue  yCTpPOMCTBA:  KalWUIAPbI, IPUMEpPHI
WCIIOJIB30BAaHUS KPUCTAIIIOB, XUAKOCTHBIA TEPMOMETD,
JATYUK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHI, INICUXPOMETp, HapoBas TypOHUHA,

JABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE U MAT'HUTHBIE AABJIEHU A

7.1 Onekrpuszanys Tei. J[Ba poja 3JeKTPUUECKUX 3apsiioB

B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH Kynmona
7.2 (3aBHCUMOCTH CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TeJ OT

BEJIMYMHBI 3aPsII0B M PACCTOSHUSI MEXKIY TEJIAMH)

OnexTpuueckoe nose. Hanmpspk€HHOCTD DIIEKTPUYECKOTO
7.3 nosist. 1IpyHOUD cynepno3unuu 3JI€KTPUYECKUX IOJIEH

(Ha KAYECTBEHHOM YPOBHE)

Hocurenu »siekTpudyeckux 3apsoB. JIEMEHTAPHbBIN
7.4 anekTpudeckuil 3apan. Ctpoenue aroma. [IpoBogHuku u

JIMDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

ONEeKTpUYecKUid  TOK.  YCIOBUS  CYLIECTBOBAHMS
7.6

AJIEKTPUYECKOr0 TOKA. VICTOUHMKYM MOCTOSIHHOTO TOKa

evictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUHA TOK B

JKUJKOCTSIX M ra3ax

Onextpuueckas uenb. Cuna Toka. OJIEKTPUYECKOE
7.8

HanpsDKEHUE

ConpoTuBiieHNE TPOBOAHUKA. Y IEIBHOE COIIPOTUBIICHHE
7.9

BELIECTBA
7.10 3akoH Oma JyIsl ydyacTKa enu

[locnenoBarenbHOE W MHapalielbHOE  COETUHEHHE
7.11

ITPOBOJIHUKOB

PabGota ¥ MOIIHOCTH 3JEKTPUYECKOT0 TOKA. 3aKOH
7.12

Jxoyist — JleHua

DJEeKTpUYECKUE e M MOTPeOUTENH DIEKTPUUECKOM
7.13

sHepruu B ObiTy. KopoTkoe 3ambikanne
7.14 ITocTtosiHHEIE MarHuThl. B3amMoneicTBHE ITOCTOSHHBIX




MAarHuToB

MaruutHoe mnojie. MargutHoe Ioine 3eMJIM U €ro

7.15

3HAUEHHUE IS )KM3HU Ha 3emiie

OmnbIT Opcrena. MarHuTHOE 10JIE AIIEKTPUUECKOIO TOKA.
7.16

[IprMeHeHre AIEKTPOMArHUTOB B TEXHUKE

JlelicTBME MAarHWTHOrO IOJs HA MHPOBOJHHK C TOKOM.

DneKTpoABUIaTeNlb MOCTOSHHOIO TOKa. Mcronb3oBaHue
7.17

AJIEKTPOJBUraTeleii B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIoOpTe

OnbiTel  @apanes.  SIBaeHHEe  3IEKTPOMAarHUTHOM
7.18

nHaykimu. [IpaBsuio Jlenma

DIIeKTpOTeHEPATOP. Cnoco0sl MOJTYYCHUS
7.19 AJIEKTPUUYECKOMN SHEPIuHu. DIIEKTPOCTaHIIUH Ha

BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHH
7.20 [TpakTuyeckue paboOTHI:

OMnBITH 110 HAOJIOACHUIO AICKTPU3ALNUUA TNl WHIYKIIUEH
Y TIPU CONIPUKOCHOBEHHH.

HccnenoBanue MAeWcTBUA DIEKTPUUECKOTO TMOJS  Ha
MPOBOAHUKHA U JUDJICKTPUKH.

COopka u TipoBepka pabOTHl JJIEKTPUUECKOW IEMu
MIOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbI TOKA.

N3mepenne u peryaupoBaHue HAIPSKCHHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HITYIIETO Yepe3
PE3UCTOp, OT COMPOTUBIICHUS PE3UCTOPA U HATPSHKCHUS
Ha pe3ucTope.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBHCUMOCTD
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHHKA OT €ro
JUTMHBI, TUTOMIA/TN TIONIEPEYHOTO CEYCHHUS M MaTepuaa.
[IpoBepka TmpaBuiIa CIOXKEHUS  HAMpPSDKEHUH  TIpH
IIOCJICA0BATCIIbHOM COCAUHCHUN ABYX  PE3HUCTOPOB.
[TpoBepka mpaBwiia Uil CHIIBI TOKa NPU MapaUIeTLHOM
COeIMHEHUH  pe3nucTopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKa, MIYIIEro uepe3 pPe3ucTop.

OHpeIICHeHI/IG MOIITHOCTHU QJICKTPUYICCKOT'O TOKaA,




BbIIEIIEMON Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UAYHICTO YCpPEC3 JIAMIIOUKY, OT HAIIPSKCHUA
Ha Heil. Onpenenenue KII/I narpesarens. MccnenoBanue
MarHUTHOTO B3aMMOJEHCTBHS TOCTOSHHBIX MAarHUTOB.
M3y4eHne MarHuTHOTO MOJIsl HIOCTOSIHHBIX MarHUTOB IIPU
uxX OoO0beAMHEHMH U  pasfeneHud. MccienoBaHue
JENCTBHS ANEKTPUUECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJEHCTBHS KaTyIIKH C TOKOM M MarHuTa OT CHJIBI
TOKa W HAalpaBJICHUs TOKAa B Karyluke. I3ydeHue

JlGﬁCTBHSI MAaroiuMTHOIO IIOJII Ha IMPOBOAHUK C TOKOM.

KoncTtpyuposanue " U3y4EHHE paloThI
DIEKTPOABUIATEIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  yCTAHOBKHU. OnbIThI 1o

HUCCICIOBAHUIO SBJICHUS SHCKTPOMaFHI/ITHOfI WHAYKIOHU:
HUCCICIOBAaHUC H3MEHEHMI 3HAYeHHSI U HaIrpaBJICHHUA

HHAYKOUOHHOI'O TOKA

7.21

dusuueckre SBICHUS B MPHUPOJAE: DIIEKTPUUECKHE
aBIeHUsT B  aTMmocdepe, DIEKTPUUYECTBO  IKHUBBIX
OpPraHu3MOB, MarHUTHOE ToJe 3eMJIH, JIpeid MOII0CoB,
POJIb MarHUTHOTO TIOJIS IS )KU3HU Ha 3emJie, TOJISIPHOE

CHAHUC

7.22

TexHUUecKue yCTPOUCTBA: 3IJIEKTPOCKOI, aMIIepMETp,
BOJIBTMETP, PEOCTaT, CUETYUK DIICKTPUYECKOU SHEPIUH,
DJIEKTPOOCBETUTEIbHBIE ~ TPUOOPHI,  HarpeBaTeIbHBIE
AIEKTPONPUOOPHI (mpumepsr), AJICKTPUIECKHUE
NPEJOXPAHUTENH, DSJIEKTPOMArHUT, 3JIEKTPOJBUraTeNhb

MMOCTOAHHOI'O TOKA, TCHCPATOP MOCTOAHHOI'O TOKA

9 KUIACC

Kon

paszjera

Kon snemenra

[IpoBepsiembie 37IEMEHTHI COJIEP KaHUS

8

MEXAHUWYECKUE SBJIEHUA




MexaHn4uecKoe JIBHXKCHHE. MaTepI/Iaanaﬂ TOYKa.

1 Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUSI
8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHHUE
###Par###HepaBHOMEpHOE MPSMOIMHEHHOE ABUKECHUE.
8.4 CpenHsis W  MrHOBEHHass CKOpOCTb Tejla  IpH
HEpaBHOMEPHOM JIBUKECHUHU
o5 VYckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEMHOE
' JIBIDKEHUE
8.6 #H##Par###CBoOonHOe anenne. OneITe! [ ammies
###Par###PaBHOMEpPHOE JBUKEHUE 110 OKPY’KHOCTH.
8.7 Ilepuon m uwactota oOpamienus. JluHeliHass u yrioBas
ckopocTH. LIeHTpoCTpEeMUTENbHOE YCKOPEHUE
8.8 ITepBsIii 3ak0H HproTOHA
8.9 Btopoii 3akon HeroToHa
8.10 Tpetuii 3akoH HeroToHa
8.11 #H##Par###1 [puHIMn Cyneprno3uiu Cuil
8.12 Cwuna ynpyroctu. 3akoH ['yka
%13 ###Parf##(Cuila TpeHus: cujaa TPEHHUs CKOJIBKEHUS,
' CUJIa TPEHHUS [TOKOSI, IPYT'HE BUJIbI TPEHMUSI
S 14 ##HtPar#H###(Cita  TSOHKECTM M 3aKOH ~ BCEMHPHOTO
' TATOTEHUs. Y CKOPEHUE CBOOOJHOIO MaJeHUs
%15 IBwxenne  muaHer  Bokpyr  Connua.  IlepBas
' KOCMHUYECKasi CKopocTb. HeBecoMOCTh M eperpysku
816 PaBHOBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEPIOE
' TEJ0
%17 #H##Par###PaBHOBecue TBEPIOrO Tejla C 3aKPEIIEHHOM
' 0CbI0 BpamieHusi. MomeHT cuibl. LIeHTp TskecTn
8.18 HMmnynsc Tena. M3menenue umnyibea. MMmyasce cuisl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 #Hi#HPar####PeakTUBHOE NBUKEHUE
8.21 Mexanuyeckas paboTa U MOIIIHOCTb
222 Pabora cun Tskectu, ynpyroct, TpeHus. CBs3b
' SHEPTHH U PaOOTHI
823 [TorenumanbHass 3HEprus Tejna, MOJHATOIO  HaJ
' OBEPXHOCTBIO 3eMJIU
8.24 [loTeHnmanpbHas SHEPIUs CKATON IIPYKUHBL
8.25 ##tPar#H#Kunernueckass ~ sHeprua.  Teopema o

KUHETHYECKOU OQHCPI'UH




8.26

H##HPar####3aKkoH cCOXpaHEHUs] MEXaHUYECKOU DHEPTUU

8.27

[TpakTrueckue paboTHI:

Omnpenenenue CpemHedl CKOPOCTH CKOJIBXKEHHUS Opycka
WIM JIBIKEHUS LIapUKa MO0 HAKJIOHHOM IJIOCKOCTH.
OmnpeneneHue yCKOpeHHs Tela NMPU PaBHOYCKOPEHHOM
JIBM>KEHHUH 110 HAKJIOHHOM TIIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JBIDKEHHH 0e3 Ha4allbHOW CKOPOCTH.
[IpoBepka THUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM
JIBUKCHUH 0€3 HAayalbHOW CKOPOCTH IYTH OTHOCSITCS
Kak ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKHA BPEMEHH OJJMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUSI CKOJIBKEHUS
OT CWIbl HOpMaibHOrO JaBieHus. OmnpeneneHue
KodpUIMEHTa TpEeHUs CKoJbkeHus. OrmnpenencHue
KEcTKOoCcTU TpyKuHbL. Omnpeznenenue paboOThl CHIIBI
TPeHUsT TPU PABHOMEPHOM [BWKCHHH Tella IO
TOPU30HTANILHOM ToBepxHOCTU. OrnpeneneHue padoThI
CHWJIBI YIIPYTOCTH MIPH MOABEME TPy3a C UCIIOIb30BAHHEM

HCIIOJABHXXHOI'O U MIOABUXKHOTI'O OJIOKOB

8.28

dusnueckue SIBICHUS B npupoac: MpUIMBbBI U OTJIMBEI,
JBMOXXCHUC IIJIIAHET ConHeyHom CHUCTCMBI, PCAKTHUBHOC

JABVIKCHUC KMBBIX OpraHM3MOB

8.29

TexHuueckue  yCTpPOWCTBA:  CHUAOMETpP,  JATUYHUKHU

MI0JIO’KEHUSI, PACCTOSIHUSI U YCKOPEHUSI, PAKEThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe asmxenue. OCHOBHBIE XapaKTEPUCTHKU

i KOJICOAHUII: IEpUOJI, YaCTOTA, AMIUIUTY 1A
02 Marematnueckui u IIPYKUHHBIN MAasITHUKHU.
' [TpeBpaliieHre SHEpPruu Npu KoueOaTeIbHOM JIBH>KEHUU
93 3aryxatomue KosieOanus. BpIHyXIeHHbIE KOJI€OaHUS.
. Pesonanc
Mexannyeckue BoJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHbIe W MOMEpedYHbIe BOJHBI. J[JMHA BOJHBI U
. CKOpPOCTb €€ pacupocTpaHeHusi. MexaHn4ecKkue BOJIHBI B
TBEPIOM TeJIE, CECMUYECKUE BOJTHBI
9.5 3ByK. ['pomMKOCTb 1 BbIcOTa 3BYKa. OTpakeHHe 3ByKa




9.6 WH}pa3ByK U yIbTpa3ByK
[TpakTuueckue pabOTHI:
OmpeneneHne 4YacTOTbl U TepuojAa  KoyieOaHUM
MaTeMaTHYEeCKOTO MasTHHKA.
Onpenenenne 9acToTbl W Mepuoja  KoyieOaHHiA
MPY>KUHHOTO MasgTHUKA

97 HccnenoBanue 3aBUCUMOCTH  TIEpHOJa  KoJIeOaHUM

' MOJBEIICHHOT0 K HHUTU Tpy3a OT JJIUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  TIepHOJia  KoOJIeOaHUH
NPY>KUHHOTO MasiTHHMKa OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH nepuosa KoJIeOaHMi rpy3a,
MOJBEIIEHHOT0 K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyXuHbL. V3MepeHne yckopeHus: CBOOOTHOTO NaICHUs
®u3nYecKue SIBJICHUS B MPHUPOJE: BOCHPUAITHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJIETPSACEHHUE, CEUCMUUYECKHE BOJIHBI,
IlyHaMH, X0

0.9 TexHuueckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BaHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

DJIEKTPOMAT'HUTHOE IIOJIE 1 9JIEKTPOMAT'HWUTHBLIE BOJIHBI

:‘)J'ICKTpOMal"HI/ITHOC I10JIC. :‘)HCKTpOMaFHI/ITHHe BOJIHBI.

101 CBolicTBa AJIEKTPOMAarHUTHBIX BOJH
10.2 [ITkana 3J1eKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas mnpupona ceta. CKOpOCTb CBeTa.
' BonHOBEIE CBONCTBA CBETA
[TpakTuueckue paboTHI:
10 .
10.4 W3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH €
MOMOIIbI0 MOOMIJIBHOTO TeneoHa
@dusnueckue SBIEHUS B IpHUpPoOJE: OHOIOrHYecKoe
10.5 JeicTBre BUJUMOTO, yIBTpaduoIETOBOTO u
PEHTI€HOBCKOTO M3TYUYEHHH
10.6 Texuuueckue YCTpOMCTBA: HCMOJIb30BAHUE
' JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBS3HU
11 CBETOBbBIE ABJIEHUA
11.1 JIyueBas monens cBera. MIcTOUHMKY CBETa
11.2 [IpssMONMHEMHOE pacIPOCTPaHEHUE CBETA
113 Otpaxxenue ceta. Ilnockoe 3epkano. 3aKkoH OTpakeHHUs
' CBETa
11.4 [Ipenomsienne cBera. 3akOoH TPEJIOMIICHHS] CBETa.




ITonHoC BHYTPCHHCC OTPAKCHUC CBCTA

11.5 JIunza. Xop ydyel B JIMH3E
116 OnTuueckast cuctema (Qoroamnmapara, MHUKPOCKOINA U
' TeJIecKoma
117 I'maz kak onTuueckas cucrema. baM3opykocTs U
' JAJIbHO30PKOCTh
118 Pasnosxxenue 6enoro ceera B criektp. OmbiThl HploTOHA.
' CrnokeHue CeKTpajibHbIX LIBETOB. Jlucriepcus cBeTa
[TpakTuyeckue paboOTHI:
#H#HPar###ccnenoBanue 3aBUCHUMOCTH yria
OTPa)KE€HHUsI CBETOBOIO JIy4a OT yIJjia MaJeHHUs.
##HtPar#Ht#l13yuenne  XapakTepUCTUK  HU300paKeHUS
npeaMeTa B INIOCKOM 3epKalie.
#i#HtPar#HH#lccnenoBanue 3aBHCHUMOCTH yria
MPETOMJIEHUSI CBETOBOrO JIy4a OT yrja NaJeHus Ha
119 TPAHUIIE «BO3IYX — CTEKIION.
' ###Par### lonyuenne W300paKEHMA C  TIOMOIIBIO
coOuparoIien JTHUH3BI.
###HPar#H##Onpenencarue (HOKYCHOTO pPACCTOSIHHS U
ONTUYECKOM CUITBI COOMPAIOIIEH JTHH3BI.
#H#HPar#H##ONBITHL TIO pa3NOKEHUI0 Oeloro cmeeTa B
CHEKTD.
##H#Par#H##ONbITBl 10 BOCHPUATHIO LIBETA IIPEIMETOB
IpU UX HAOIIOAEHUN Yepe3 IBETOBbIE (DUIIBTPhI
®dusnyeckue sBJICHUS B npupoje: 3atMenus CoiHua u
11.10 JlyHbl, 1IBeTa TeJ, ONTHYECKUE SBJICHUA B aTMmocdepe
(uBeT HebOa, pedpakiws, paayra, MUPax)
1111 TexHunueckue YCTpOICTBA: OYKH, TIEPUCKOT,
' dboToanmnapar, ONTHYECKHE CBETOBOIbI
12 KBAHTOBEGIE SABJIEHU A
101 Onwitel Pesepdopna u mnaHetapHass MOJAENb aroMma.
' Mogens aroma bopa
122 Hcnyckanue u morjolnieHue cBera atoMoM. KBaHTBHI.
' JIunenyaTeie CIIEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3JIy4eHus
124 Crpoenune artomHoro sjapa. Hyknonnas  wmonens
' aTOMHOTO siapa. M30Tonsl
12.5 PagnoaktuBHble mnpeBpaimieHus. Ilepuon nonypacmnana




ATOMHBIX AICP

H,I[epHHe peaKuuu. 3aK0HBI COXpaHCHUA 3apsAa0BOro

12.6
MacCOBOI'0 YUCE
12.7 OHeprus CBsI3U aTOMHBIX siiep. CBsA3b MAacChl M SHEPTUU
123 Peakuuu cuntesa u neneHus saep. MICTOUHUKM SHEPrUn
' CouHIta 1 3831
12.9 Slnepnas oHepretuka. /JlelictBUEe  pagMOaKTUBHBIX
' W3JyYEHHUI Ha JKUBbIE OPraHU3MBI
[TpakTuyeckue paboOTHI:
HaGnronenue CIUIOMIHBIX M JIMHEHYATBIX CIIEKTPOB
U3ITyUYEHUS.
12.10
HccenenoBanue TPEKOB: U3MEPEHNE SHEPTUH YaCTHULLBI 110
TOpMO3HOMY TyTH (TI0 (hoTOrpadusim).
W3mepenune paaroakTHBHOTO oHA
®usnueckue SABICHUS B IPUPOJE: ECTECTBEHHBIN
pPaarOaKTUBHBIN ¢on, KOCMUYECKHE y4H,
12.11 palMOaKTUBHOE H3JIYYCHHE MNPHUPOJHBIX MHUHEPAJIOB,
JICHCTBUE PAJMOAKTUBHBIX W3JyYEHHM Ha OpraHu3M
4eJIOBEKa
. Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIUBUAYJIbHBIN JO3UMETP, Kamepa Buibcona




IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJibTaTaM 0a30BOro0
MPOBEPSIEMOro YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa30BaTeIbHOM MPOrpaMMbl
TpeGoBaHus OCHOBHOT0 00111ero oopaszoBanus Ha ocHoBe PI'OC

[lonnmanne pomu  GU3MKK B HAyYyHOW  KapTUHE  MHUPA;
c(OpMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUH O 3aKOHOMEPHOM CBSI3U
¥ TI03HABAEMOCTH SIBJICHUH MPHUPOJBI, O POJM HKCIEPUMEHTA B
buszmke, o0 cucremooOpasyromeld poiu (PU3MKK B Pa3BUTHH
€CTeCTBCHHbIX HAyK, TEXHUKM U TEXHOJOTHH, OO0 3BOIIOLUHU
¢u3nYecKuX 3HAHWW W WX POJU B IEIOCTHOW €CTECTBEHHOHAYYHOU
KapTHHE MHUpa, O BKJIAJE POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHE TEXHUKU U TEXHOJIOT U

3HaHUS O BMJAX MaTepuu (BELIECTBO U TI0JI€), O JABWKEHMM Kak
croco0e CyIIeCTBOBaHUSI MAaTEPUH, 00 aTOMHO-MOJIEKYJIIPHON TEOpUU
CTPOCHHSI BEIIECTBA, O (U3MUYECKON CYIIHOCTH SBICHHH IPUPOJIBI
(MeXﬁHI/I‘IGCKI/IX, TCIIJIOBBIX, SJICKTPOMAarHuTHBIX U KBaHTOBbIX);
yYMEHHE Pa3InyaTh SBJICHUS 10 ONMCAHUIO X XapaKTEPHBIX CBOHCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SIBICHHE;
YMEHHE pPacro3HaBaTh MPOSBIECHNUE W3YUYEHHBIX (DU3NYECKUX SBICHUN
B OKPYXAalOLIeM MHpe, BBIJACISAS WX CYIIECTBEHHBIC CBOICTBA

(IpU3HAKH)

BH&I[QHI/IC OCHOBAaMM MOHSITHIHOI'O amnmnapara MU CHUMBOJIMYCCKOT'O
sA3bIKa (1)I/ISI/IKI/I " HCIIOJIb30BAHHE UX JISA PCUHICHUA y‘Ie6HI)IX 3aJa4,
YMCHHUEC XapaKTCPU30BATH CBOICTBa TCII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOB3Ys HYHIAMEHTATLHBIC H YMIUPUICCKUE 3aKOHBI

VYMenue onuceBaTh HN3YUCHHBIC CBOMCTBA TEII U (1)I/IBI/ILICCKI/Ie SIBJICHUS,

HCIIOJIb3YS (I)I/I3I/I‘-ICCKI/IG BCJIMYMHBI

Bnamenue oOcHOBaMHM METOJOB HAYYHOTO TIO3HAHHUS C  Y4ETOM
COOJTFOICHUS TIPaBWJI O€30TIACHOTO TpyAa: HAOMIOACHHE (DU3HUECKUX
SIBJICHUI:

YMEHHE CaMOCTOSATEIIBHO COOMpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY

W3 JAHHOTO Habopa 00OpyAOBaHHUS MO WHCTPYKIIMHU, OMUCHIBATH XOI




OTIBITA U 3aMUCBIBATE €0 Pe3yJIbTaThl, (POPMYIHPOBATH BHIBOIbI;
MIPOBE/ICHUE TPSMBIX U KOCBEHHBIX U3MEPEHUI (PU3NUECKUX BEINUHH:
YMEHHE IUIAHUPOBAaTh HW3MEPEHUs, CaMOCTOSTENbHO COOMpaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY II0O MHCTPYKLIMH, BBIYHMCIATH
3HAYCHUE BEIMYUHBI M AHAJIU3UPOBATH IIOJYYECHHBIC DPE3YJIbTATHI C
y4€TOM 3a/laHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHU;
MIPOBEJCHNUE  HECIOKHBIX  AKCIEPUMEHTAIbHBIX  HMCCIEIOBAHUM;
CaMOCTOSITEJILHO ~ COOMpPATh SKCHEPUMEHTAIbHYK) YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE IO  HMHCTPYKLUMH,  IPEACTABIAThH
MOJIyYEHHbIE 3aBUCHUMOCTH (PU3UUECKUX BEJIWYMH B BHJE TaOIUIl U
rpaMKOB, yUUTHIBATh MOTPEIIHOCTH, J1€JIaTh BHIBOJBI 110 pe3yJibTaTaM

HCCIIEIOBAHUS

[loHnmanue  XapakTepHBIX  CBOMCTB  (PU3UYECKUX  MOJEJeH
(MaTepuasnpHas TOYKa, aOCOJIIOTHO TBEPJOE TENIO, MOJENIN CTPOEHUS
ra3oB, JKMJIKOCTEH W TBEPABIX Tel, IUIAHETapHas MOJENb aroMa,
HYKJIOHHasi MOJ€JIb aTOMHOIO siipa) U yMEHUE NPHUMEHATh UX MAJIs

00bsICHEHHsI (PU3MYECKUX TPOLIECCOB

YMeHue OoOBSCHATH (PU3MUECKUE MPOIECCHl M CBOMCTBA TEN, B TOM
qyucie M B KOHTEKCTE€ CHUTyallMil NpPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUYUHHO-CJIEACTBEHHBIE CBA3U U
CTPOUTHb OOBSCHEHUE C OMOPOIl Ha M3YUYEHHbIE CBOMCTBA (DPU3MUECKUX

HBHGHHﬁ, (I)I/I3I/I‘leCKI/Ie 3dKOHBI, 3dKOHOMCPHOCTHU U MOACIIN

YMeHue pemath pacuéTHele 3amgaun (Ha 0Oaze 2 — 3 ypaBHEHHH),
UCTIONB3YSl 3aKOHBI W (OPMYJIBI, CBS3BIBAIONINE  (U3UUCCKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpaTKOE YCIOBUE 3aJayd,
BBISIBJISITH HEJOCTAIONINE JaHHBbIC, BBIOMpPATh 3aKOHBI U (OPMYJIBI,
HEOOXOAMMBIEC JJI €€ PEIIeHHs], UCTIOJIb30BATh CIPABOYHBIC JaHHBIC,
MPOBOAMUTH PAcuéThl U OLIEHHWBATH PEATUCTHUYHOCTH IOJIYYEHHOTO
3HaYeHUsS (DU3MUECKON BEIMYHMHBI; YMEHHUE OMPEACIATh pPa3MEepPHOCTh

(bu3HYeCKOM BeIMYHMHBI, OTYYSCHHON NPU PeIICHUH 3a0auu

YMeHue XapakTepu30BaThb MPUHLUIBI  JIEHCTBUS  TEXHHUUYECKUX
YCTPOWCTB, B TOM YHCJIE€ OBITOBBIX HPUOOPOB, W TNPOMBIIUICHHBIX
TEXHOJIOTUYECKUX MPOLECCOB IO MX ONHCAHUIO, UCHOJIB3YS 3HAHUS O
CBOWCTBaX (PU3UYECKUX SBICHUH M HEOOXOAUMBIE (U3UUECKUE

3aKOHOMCPHOCTHU

10

YMeHue UCIMoNb30BaTh 3HAHUA O (PU3NYECKUX SBICHUSAX B

HOBCGI[HGBHOI‘/'I KHU3HU  JJIA obecrneyennss 0€30MMaCHOCTH I1pH




oOpamieHUd ¢ OBITOBBIMH  NpUOOpaMH U TEXHUYECKUMHU
YCTPOWCTBAMH, COXpaHEHHUS 3/J0pPOBbS U  COOJIIOJCHHS HOPM
9KOJIOTUYECKOTO TMOBEJECHUS B OKpPYXKAIOIIEH cpeae; IMOHUMaHue
HEO0OXOIUMOCTH MTPUMEHEHUS JOCTHKCHHUI (PU3UKU U TEXHOJIOTUH st

paIOHAIBHOTO IPUPOIONOIB30BAHNUS

11

OneIT moMCKa, MNpeoOpa3oBaHUs U TPEACTABICHUS WHPOPMALUU
(GU3M4ecKOro CoAepKaHus C HCIHOJIb30BAHUEM HH(POPMALMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTMH; YMEHHUE OLICHUBATH TOCTOBEPHOCTh
MOJIydeHHOW WH(OpMAlMid Ha OCHOBE WMEIONIUXCS 3HAHUH W
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB;  YMEHHE  MCHOJIb30BaThb  IIpU
BBINIOJTHEHUM y4Y€OHBIX 3aJlaHuil Hay4HO-TOMYJSPHYIO JHUTEPaTypy
(bU3NUECKOro coJepXaHus, CIPaBOYHbIE MaTepHajbl, PeCypchl CeTH
WnrtepHer; BiageHue 0a30BbIMM  HaBbIKaMU  IIpeoOpazoBaHUs
MHpOpPMALMKM U3 OJHOMW 3HAKOBOW CHCTEMBl B JpYIyl0; YMEHHE
co3JaBaTh COOCTBEHHBbIE MHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaHI/II/I N3 HCCKOJIbBKUX MCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWUYECKUE ABJIEHN A
. Mexanuueckoe ABWKeHHE. MarepuanbHas Touka. (Cucrema  OTcuéra.
OTHOCHUTEJIbHOCTh JBUKEHUS
PaBHOMepHOE u HepaBHOMepHOE nBIKeHHE. Cpenusisi ckopocts. Dopmyna mmst
1.2 BBIYMCIICHHSI CpeTHEH CKOpPOCTH: V = S/t
PaBHOMepHOE MpsIMONIMHENHOE NBWKEHHE. 3aBUCUMOCTh KOOPIAWHATHI Tejla OT
BPEMEHHU B CJIy4ae paBHOMEPHOTO MPSIMOJIMHEUHOTO JIBUXKEHUS:
13 x(t)=x,+vt
I'paduku 3aBUCHUMOCTH OT BPEMEHHM /Jsi TMPOEKIUH CKOPOCTH, MPOEKIUU
nepeMenieHusi, MyTH, KOOPJAWHATHI TMPU PABHOMEPHOM MPSIMOJMHEHHOM
JIBHYKEHUU
3aBUCHMOCTh KOOpPJAMHATHI T€Ja OT BPEMEHU B CIydae pPAaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBHKCHMUS:
2
Se(f)=v *i+ay* =
Fn
@opMynbl I MPOEKUUU MEPEMEIIECHUs, MNPOEKIMH CKOPOCTH M MPOEKINHU
YCKOPEHUS TIPH PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUU:
1.4 1)=vy, -t -z
. -S'_‘.()—Ug_\. +da, E
U.\'('r) =Up, T4, -1,
a, (f) =canst,
Uy, — Uy, =2a,s5,
I'paduku 3aBUCUMOCTH OT BpEMEHHU JJIA MPOCKIUU YCKOPEHHUS, TMPOCKIIUU
CKOPOCTH, NPOEKIUU MEPEMEIICHUs, KOOPAUHATHI MpPU PaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBH)KEHUU
1.5 CBobogHoe maneHune. PopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TMAaJCHHUE Tena IO

BEpPTUKANM (JBI)KEHHWE Tela BHU3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTHU
3emnn). ['paduku 3aBUCUMOCTH OT BpEeMEHM Uil NPOEKIMHU YCKOPEHUs,

IMPOCKIMKU CKOPOCTH MW KOOPAWHATLI IIPpU CBO6OIIHOM naaCHuM TCjaa 110




BCPTUKAIN

CKOpOCTh PaBHOMEPHOTO JIBIDKCHHS Tella MO OKpYKHOCTH. HarmpaBieHue
CKOPOCTH.
dopmyra Ui BBIYUCICHHS CKOPOCTH Yepe3 pPaJuyc OKPYKHOCTH U TEPUO.
oOpareHus:

2R

T

LentpoctpemMurensHoe yckopeHue. HampaBieHue LIEHTPOCTPEMHUTENBHOTO

yckopenusi. @opmyra i1 BBIYUCIIEHUS! YCKOPEHUS:

1.6
2
_w
TR
®opmyiia, CBsI3bIBAIOLIAs IEPUOJ U YACTOTY OOpALICHUS:
V= 1
T
Macca. [InotHocTs Bemecta. @opmyra A BBIYUCICHUS TUIOTHOCTH
p = m
1.7 V
1.8 Cwuiia — BexkTopHas dhusndeckas BenndnHa. CI0KEHUE CUTT
1.9 SBnenne unepuuu. [lepBroiit 3akoH HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10

COHaHpaBHCHHOCTB BCKTOpa YCKOPCHUS TCJIa U BEKTOPA CUJIBI, ﬂeﬁCTBYIOHleﬁ Ha

TCII0

Bzanmoneiicteue Ten. Tpernii 3akoH HeroToHa:

Fy y=—Fi

1.12

TpeHI/IC IIOKOA U TPCHUC CKOJIbXKCHMA. d)opMyna JJIs1 BBIYUCIICHUS MOIYJIST CHUJIbL

TPCHUSA CKOJILXKCHUA!

FIP =u-N




1.13

Hedpopmarus Tena. Yopyrue v Heynpyrue nedopmanuu. 3akoH YHpyrou

nedopmanun (3akoH I'yka):

F=k-Al

1.14

BC@MI/IpHOG TATOTEHUE. 3aKOH BCCMHPHOI'O TATOTCHUSA:

m, - M,
F _ G - '—_‘—
R2
Cuna 1spxecTH. Y CKOpeHHe CBOOOTHOTO MaeHHUS.
dopmyia 1751 BBIYUCICHUS CHIIBI TSDKECTH BOIM3M noBepxHOCTH 3emun: F = mg.
JBwmxenue mnanet Bokpyr Connna. [lepBas kocMudeckasi CKOPOCTb.

HeecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckasi BeIMYMHA.
p=mi

I/IMHYJ'IBC cHCTeMEI Ten. M3MeHenne HNMITYJIbCA. I/IMHy.]'IBC CHJIBI

1.16

3aKOH COXpaHCHHSI HMITYJIbCA JUISI 3aAMKHYTOH CHCTEMBI TEJI:
D=y +m,U, =const

PeakTuBHOE NBMKEHNE

1.17

Mexanunueckas padota. @opmyia A BBIYUCICHUS PaOOThI CHIIBL:

A=F5cosct

Mexanndeckas MOIITHOCTB:

1.18

Kunernueckas n MMOTCHIMAJIbHAsA DHCPIUs. qbopMyna JJIs1 BBIYUCIICHUS

KUHETUYECKON DHEPIUu:

2
mu-
By
TeopeMa 0 KHHETUYECKOH OHCPIUH. (DopMlea JJISA BBIYHMCIICHUA HOTCHHH&HLHOﬁ
OHEPIUHU TCja, MOAHATOIO

Hag 3eMIIEii:

Epzmg?




1.19

Mexanndeckast SHEPTHUsL:
E=E.+E P

3aKOH COXpaHEHMs MEXaHMYECKON 3Heprun. Popmyiia A 3aKOHA COXPAHEHUS
MEXaHWYECKON PHEPIUU B OTCYTCTBUE CHII TpeHUs: £ = const.

HpeBpameHHe MEXaHUYeCKOH OHCPI'UH IIPpU HAJIMYNU CHUJIbI TPCHUS.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE PABHUIIOY» MEXAHUKH.
Peryar. Momenr cuiel: M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToasmxHbIN 1 HeOABXKHBIN O6510Kku. KITJ[ mpocThix MexaHNU3MOB,

n= Anonesaas

Aaaq::aqamaﬂ

1.21

JlaBnenue TBEPAOIO Tena.

@opMyia i1 BBIYMCIICHHS 1aBJICHHs TBEPIOTO Tena:

_E
p==.

HaBnenue raza. ATMmocdepHoe JaBieHuUE.

rH,Z[pOCTaTHHCCKoe JaBJICHUC BHYTPH KHUAKOCTH.

@opMyia s BBIYMCIICHUS aBJICHUs BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akoH ApXI/IMCIIa. q)OpMYJ'Ia IJIL - OIpCACIICHUA BBITAJIKUBAIOIICH CHIJIBI,

JENCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WIIM ras3:
F A = pg v

Vcaosue nnaBanus tena. [InaBanue CYJ0OB ¥ BO3AYXOILIaBAHHUEC

1.24

Mexanudeckue KonebaHus. AMIUIMTYJa, TEpUOJ M YacToTa KoOJIeOaHUH.

CDopMyna, CBA3bIBAIOIIAA 4aCTOTY U IEPUOJ KOJIEOAHUH:

1.25

MareMatnueckuii M TpPYKUHHBIM MasTHUKU. [IpeBpamenue sHeprum Ipu

KoJieOaTeIbHOM JBVOKCHHUHN

1.26

3aTYXaIOIJ_[I/Ie KoJIeOaHHSL. BLIHY)KI[GHHBIG KoyieOanus. Pe3onanc




1.27

MexaHu4ecKrue BOJIHEL. HpO,Z[OJ'IBHBIe N TIOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaclpOCTPAHECHUS BOJIHBI:

h=v-T

1.28

3ByK. rpOMKOCTB N BBICOTA 3BYKaA. OTpameHHe 3By1(0BOI71 BOJIHBI Ha T'paHHUIC

IByX cpel. IHdpa3ByK U ylIbTpa3ByK

1.29

IIpakmuueckue pabomul

N3MepeHnne cpenHeil TUIOTHOCTH BEUIECTBA; ApXHUMEIOBOM CHIIBI, KECTKOCTH
NpPY>XUHBL, KO3()(UIIMEHTa TPEHUSI CKOJIBbKEHHs; pabOThl CHJIbI TPEHHUS, CHIIBI
YOPYTOCTH; CpelHEH CKOPOCTH JBHXKEHUS OpycKa MO HAKJIOHHOW IIOCKOCTH;
yCKOpeHusi Opycka NOpu JBWKEHUM MO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia Koie0aHWH MaTeMaTH4ecKOro MasTHHKA, YacTOThl M Iepuoja
KoJIeOaHUH MPY>KMHHOI'O MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOIIEro Ha phlyar;
paboThl CHIJIBI YHOPYTrOCTH TPU TMOABEME Ipy3a C HOMOIIBIO HEMOJABHKHOTO
0110Ka; pabOThI CHUJIBI YIIPYTOCTH IIPU MOJBEME I'Py3a ¢ NOMOILBIO MOJBUKHOTO
61oKa.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BEMA MNOTpYyXEHHOU
YacTH Tela U OT IUIOTHOCTH HJIKOCTH; HE3aBUCHUMOCTHU BBITAJIKMBAIOLIECH CHIIBI
OT Macchl TeNa; CUIIbl TPEHUS CKOJIBXEHUS OT CUJIbl HOPMAJIbHOTO JABJIEHUS U OT
polia MOBEPXHOCTH; CHJIBI YHPYTOCTH, BO3HMKAIOLIEH B NMPYXHHE, OT CTENEHU
neopManuy MpyXKUHBL, YCKOpPEHUsI OpycKa OT yIila HAaKJIOHA HaIlpaBIISIOLICH;
nepuoAa (4acToTbl) KojeOaHUN HUTSHOTO MasTHUKA OT JJIUHBI HUTH; NEpUOja
KoJIeOaHUH TMPYKMHHOTO MasTHUKAa OT Macchl Ipy3a U KECTKOCTU TNPY>KUHBI;
UCCJIEIOBAaHUE HE3aBUCHUMOCTH Iepuojia KojeOaHUN HUTSHOIO MAasiTHUKA OT

Macchl rpy3a. [IpoBepka yciaoBUs paBHOBECHs phlyara

1.30

DQusuueckue sA6NeHUs 6 npupode: TIPUMEPbl JBIKEHUS C Pa3TUUYHBIMU
CKOPOCTSIMM B JKMBOW M HEKMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U
TEXHMKE, TPWIMBBl W OTJIUBBI, JBWXKeHUE IulaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBU)KCHME JKUBBIX OPraHU3MOB, PbIYard B TEJIE YEIOBEKA, BIUSHUE
aTMOC(EpHOr0 JaBJIECHUs Ha JKUBOM OpraHu3M, IUIaBaHUE pPbIO, BOCHPUSATHE

3BYKOB JKMBOTHBIMHU, 3CMJICTPACCHUC, celicCMHUYECKHe BOJIHEI, IYHAMH, 5X0

1.31

Texuuueckue ycmpotiicmea: CIUAIOMETP, JATYUKU TOJIOXKEHHS, PACCTOSHUSA H
YCKOpPEHHsSI, IWHAMOMETP, TMOAUIMITHUKK, PAaKEThl, pblYar, MOIBMWKHBIA U
HEMOJIBWKHBIA OJIOKHM, HAKJIOHHAs IJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
cooOmIarnImecss CoCybl, YCTPOHCTBO BOJOMNPOBOA, THIPABINYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM HAcOC, apeoMeTp, 3XOJIOT,

HCIOJIb30BAHUC YJIETPA3BYKA B 6BITy N TCXHHUKC




TEIJIOBBIE ABJIEHWA

OCHOBHEBIE ITIOJIOXKCHU A MOJ'ICKy.]'IHpHO-KHHGTH‘ICCKOﬁ TCOpUHU CTPOCHUA

2.1 BenecTBa. Mozenu TBEPAOro, JKUIAKOTO U Ira3000pa3HOr0 COCTOSIHMM BELIECTBA.
Kpucrammmueckue 1 aMmopgHsble Teaa
27 JBmxkeHne dvactul BeulectBa. CBs3p  CKOPOCTH  JIBIDKEHMSI YacTHIl C
temneparypoii. BpoyHoBckoe nBuxenue, muddysus
2.3 CMauunBaHue U KaWJULSIPHBIE SIBJICHUS
24 TemoBoe pacuiupeHue u cxatue
2.5 TermioBoe paBHOBECHE
26 Buytpennss sHeprus. PaGora u Teruonepenada Kak crnocoObl HW3MEHEHUs
BHYTpPEHHEHN SHEPTUU
2.7 Busl Temionepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUSI, N3TyYeHUE
Harpesanne wu oxnaxnaenue Tten. KosimdecTBO — TEIOTHL. Y enbHas
TEIUIOEMKOCTb:
2.8 . -y
O=cm(t,-1,)
3aKOH COXpaHEHHUs HHEPrMM B TEIUIOBBIX IIpoLEeccax. YpPaBHEHHE TEIJIOBOIO
OanaHca:
2.9
O+0,+..=0
Ucnapenne u kKoHzaeHcauus. V3MEeHEHHME BHYTPEHHEHM JHEPIUM B IIPOLECCE
510 WCMapeHusi MW KoHjaeHcauuu. KumneHwe KUIKOCTH. YelbHas TemioTa
napoo6OpazoBanus: L = O/m
2.11 BrnaxxHocts Bo3yxa
IInaBneHne wu xpuctaiumsanus. I3meHeHWe BHYTPEHHEH DOSHEPIrUU IIpU
IUTABJIEHUU U KPUCTAUIN3ALMU. Y AeTIbHAS TEIUIOTA MIIaBJICHHUS:
2.12 @]
.l'"'\.:_
m
BHyTpeHHss dHEprus cropanys TOIUIMBA. Y A€NIbHAS TEIUIOTA CTOPAHUS TOIIJIUBA!
2.13 q=0/m
2.14 [Tpuniune! paboTsl TerioBbix apurarenei. KITJI TemmoBoro nBurarens
2.15 IIpaxmuueckue pabomul

I/ISMepeHI/IC YI[CJIBHOﬁ TEINIOEMKOCTH METAITHYECKOTO HUIMHApPA,; KOJINYECTBA

TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (HUKCHPOBAHHOMN




MacCCbl, B KOTOPYIO OIIYIICH HaneTBIfI ONWINHAP; KOJUYCCTBA TCIUIOTHI,
OTAAHHOI'O HArp€TbIM HUJIWHAPOM, IIO0CJIC OIYCKAHUA €ro B BOAY KOMHATHOH
TCMIICPATYPHI; OTHOCUTENLHON  BIIAXKHOCTH BO31yXa, y,HeHBHOfI TCIIIIOTBI
IUIaBJICHUA  JIbJA. HCCHGI[OBaHI/Ie U3MCHCHUA TCEMIICPATypbl BOJAbI IIPpU
PAa3JIMYHBIX YCJIOBUAX, ABJIICHUA Termioo0MeHa pu CMEIIMBAaHUN XOJTOI[HOP'I n

ropﬂqeﬁ BOJbI; IMpoHecca UCIapCHUA

Qu3suueckue s6NeHUs 8 Npupode. TIOBEPXHOCTHOE HATSHKEHHE U KANWUISPHBIC

2.16 SIBJICHUSI B MPHUPOJIC, KPUCTAUIBI B Tpupoze, uzinyudenue ColiHIA, 3amMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHl, TYMaHa, UHEs, CHera
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBl HCIIOJIB30BAHUS KPUCTAILIOB,

517 KHUJIKOCTHBI TEPMOMETp, JaTUMK TEMIEpaTypbl, TEPMOC, CUCTEMA OTOIICHUS

' JIOMOB, TMIPOMETpBI, IICUXPOMETP, MapoBas TypOWHA, JBUTaTellb BHYTPEHHETO
CrOpaHHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 OnexTpusanys Tei. /[Ba Buaa dJIEKTPUUYECKUX 3apsioB

3.2 B3aumoneiicTBue 3apsbkeHHBIX Tell. 3akoH KynoHna

33 3aKOH COXpaHEHMsI IJIEKTPUYECKOTro 3apsijia

14 Onextpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnois. IlpuHiun

' CYNEPIO3UIMU NIEKTPUYECKHX OJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn osnextpuyeckux 3apsanoB. JleWcTBHE SIEKTPUYECKOrO MO  Ha
' aneKTpudecKkue 3apsiibl. [IpOBOJHUKY U TU3IEKTPUKH
ITocTosiHHBIN AnekTpudeckuil Tok. JlelcTBus annekTpuueckoro toka. Cuiia Toka.
Hanpsoxenne.

3.6 I=q/t, U=A4/

DIEKTPUUYECKOE COIPOTUBIICHUE. Y IETBHOE ANEKTPUUECKOE CONPOTHUBIICHUE!

3.7 R =pl/S

13 3akon OMa jutst yuacTka aexrtpudeckoit nenu: [ = U/R

3.9 [TocnenoBarenbHOE COETMHEHNE POBOTHUKOB:

I,=I,: U=U,+U,: R=R +R,

HapannenLHoe COCAUHCHHUC ITPOBOJHUKOB PAaBHOT'O COIMPOTHUBJICHUA:

R

2 .

U=U,;I=1+1:R=




CMelranHeIe COCAWHCHUS ITPOBOIHUKOB

PaboTa u MmomtHOCTH 351ekTpuyeckoro Toka. 4 = Ult, P = Ul

3.10
3akoH J[[>xoyns — JleHna:
,
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOe MoOJ€ NPSIMOIO IMPOBOAHHMKA € TOKOM. JlMHuMM
' MAarHUTHOW MHIYKIIMH
313 MarHutHOoe T1OJIE TOCTOSHHOTO MAarHuTa. B3auMoJencTBUE MOCTOSHHBIX
. MarHuTOB
3.14 JIe!iCTBHE MarHUTHOTO 110JIsL HA TPOBOJHUK C TOKOM
3.15 OnbiTel @apanes. SABneHue 3aeKTpoMarHuTHON MHAyKumu. Ilpasuio Jlenna
IIpakmuyeckue pabomul
N3mepeHne  3NEKTPUYECKOrO  CONPOTHUBIICHHS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUYECKOT0 TOKA; PabOTHI ANEKTPHUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHUKE
316 (pe3ucTopsl, JTaMIIOuKa), OT HANpPsDKEHUs] HAa KOHIaX MPOBOAHMKA; 3aBUCUMOCTH
' COIPOTHUBJIEHUS OT JJIMHBI MPOBOJHUKA, IUIOIIAU €r0 MOMNEPEYHOr0 CEUEHUs U
YAEJIBHOTO COITPOTUBIICHHUS.
IIpoBepka mpaBuiia JUIsl IEKTPUUYECKOTO HAIPSHKEHUS MPH MOCIEA0BATEIHHOM
COCIMHEHMM IPOBOJHMKOB; MPAaBWIA JUIsI CHJIbl AJIEKTPUYECKOTO TOKA IIPHU
napajyIeIbHOM COEMHEHUH MPOBOJAHUKOB (PE3UCTOPBI U JIAMIIOYKA)
Qusuueckue A61eHUs 6 npupolde: SIEKTPUUECKUE SBICHHS B aTmocdepe,
3.17 ANIEKTPUYECTBO KUBBIX OPTaHM3MOB, MATHUTHOE TOJIe 3eMId, Apei( MOIFOCOB,
POJIb MATHUTHOTO TOJISI JIJIs )KU3HU Ha 3eMile, MOJISIPHOE CUSHHE
Texnuueckue ycmpoucmea: 3IEKTPOCKOIN, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CU€TUYMK  DJIEKTPUYECKOW  DHEPTUH,  DAJIEKTPOOCBETUTENIbHBIE  HPUOOPEI,
3.18 HarpeBaTelIbHbIE 3IEKTPONPUOOPHI (mpumepst), ANEKTPUYECKUE
[IPEIOXPAHUTENH, DSJIEKTPOMArHUT, AJIEKTPOJBHUraTeNlb IOCTOSHHOIO TOKa,
TE€HEPATOP NOCTOSIHHOTO TOKA
3.19 DnexTpoMarHuTHble BoIHbI. [11kana 3JeKTpoMarHuTHBEIX BOJIH
3.20 JlyueBast mozensb cBeta. [IpsimoHEHOE pacipOCTpaHEHNE CBETA
3.21 3akoH oTpaxeHus cBeta. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA
3.23 Jucnepcus cBeta
304 JIunza. Xoxn nyueir B nunH3e. DokycHOe paccrosiHue AuH3bl. OnTthueckas cuiia

ymasel; D= 1/F




3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckrue NpuOopsI
Ilpakmuueckue pabomol
HH#HPar##l13MepeHre ONTUYECKON CHIIbl coOuparomieil JMH3bL, (POKYCHOTO
paccrosinusi coOuparole JMH3bI (II0 CBONCTBY paBEHCTBA Pa3MEpPOB IpeaMeTa U
M300paxKeHusl, KOraa MpeAMeT PAcIoNIoKEeH B JABOWHOM (DoKyce), mokazaTens
3.26 MIPEIOMJIEHUS CTEKIIA.
#i#HPartH#llccnenoBanue CBOMCTBA M300pa)KEHUS, MOIYUYEHHOTO C MOMOIIBIO
coOuparomeil JIMH3bI, W3MEHEHHS (HOKYCHOTO DPACCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTja MpPEJOMJIEHUS CBETOBOTO Jiydya OT yrjia MaJeHus Ha
IPAaHUIIE «BO3IYX — CTEKIION
397 Qusuueckue saenenusi 6 npupoode. 3arMmenHuss Connua u JlyHsl, nBera Ted,
' ONTHYECKHE sIBJICHUs B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUpax)
308 Texnuueckue ycmpoticmea: OYKHM, MepHCKol, ¢oToanmapar, ONTHYECKHE
. CBETOBO/IbI
4 KBAHTOBEBGIE SBJIEHU
il PagnoaktuBHOCTH. Anb(da-, Oera-, raMma-u3nyueHus. Peakuun anbga-u Oera-
' pacnajza
4.2 OmneiTel Pe3epdopna no paccesHuro anbda-dactun. [Inanerapras Mouenas aToma
4.3 CocTtaB aToMHOTO siapa. M30Tonbl
4.4 Ilepros monypacnaga aTOMHBIX SIAEP
4.5 S nepHble peakiyiv. 3aKOHbI COXPAHEHUS 3apsiJOBOTO U MAaCCOBOTO YHCE
Qusuueckue ae6leHUs 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBIN  (OH,
4.6 KOCMHUYECKHE JIy4M, paJUOaKTUBHOE W3JIyYEHUE MPUPOAHBIX MHUHEPAJIOB,
JeiCTBHE PaJMOaKTUBHBIX U3TYUYEHUI Ha OpraHN3M YeJIOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHANBUAYAIbHBIN JO3UMETP, KaMepa

BI/IJ'IBCOHa, AACPHAd SHCPreTUKa




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

» Gusuka: 7-i kaacc: 6a30BbIM YPOBEHb: YU€OHUK; 3-€ U3JJaHUE,
nepepadoranHoe [leppimikun .M., UBanoB A.M. AkiinonepHoe oOLIECTBO
«M3natenbctBo «IIpocBemienne»

» Gusuka: 8- kiacc: 6a30BbIN YPOBEHB: YUCOHUK; 3-€ U3aHHE,
nepepadorannoe [leprimkun .M., UBarnoB A.M. AkiimonepHoe o0OIIECTBO
«3narensctBo «IIpocBemenue»

» dusuka: 9-i1 knace: 6a30BbIM YPOBEHb: YUEOHUK; 3-€ U3JJaHuE,
nepepadorannoe [leppiikun .M., I'ythuk E.M., IBanoB A.W. u np.

AxnmonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»

METOJUYECKUE MATEPHUAJIbBI IS YUUTEJIA

[Toypounsie pazpabotku 1o ¢pusuke 9 k. YauBepcanbHoe nzaanue. I'OC
[Toypounsie pazpaboTku 1o ¢pusnke 8 k1. YHusepcaibHoe uzganue. GI'OC
[Toypounsie pa3zpaboTtku 1o ¢pusuke 7 k1. YHusepcanpHoe uzganue. GI'OC
[Toco6ue [Ipocsemienue "®usnka. 9 knacce", TUAAKTHUECKUE MAaTEPUATIBI
[TocoOue IIpocBemenne "®usnka. 8 kiacc", TMIAKTHUECKHE MaTEPUAIIbI

IToco6ue ITpocrenienue "®Ousuka. 7 kiacc", AMAAKTUUESCKUE MAaTEPUAIIBI

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET



http://experiment.edu.ru
http://school-collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/

http://kvant.mccme.ru/
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