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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 0O0mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHO 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TpaMOTHOCTHM OOYYAIOIIMXCS M OpraHU3alyi0 H3y4eHUs
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXIPEIMETHBIC CBSI3M €CTCCTBEHHOHAYYHBIX YYCOHBIX NPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rojaMm oOyudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3Y4YEHUs] T€M, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUSI MPEIMETHOTO COJIEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
IIPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuerd u (U3NYECKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MU,
MpPEeNOCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHHUS HAyYHOTO METoJa
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTo O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e UHTEPHPETHUPOBATH  JIAHHBIE W  KCIOJb30BaTh  HAy4YHBIE
JI0Ka3aTesIbCTBA JIJISl TOJIy4EeHUS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenmera «®Dusmka» B
oOpa3zoBarenbHBIX opraHuzammsx Poccuiickoit @Dexepainuu, pean3yrOININX
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OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMbl, YTBEPKACHHONW pElICHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau uzyyenust pu3uKu:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4alouxcsi K HaydyHOMY
U3YYCHUIO TPUPOJbI, PA3BUTHE WX HMHTEJUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepUH U (PyHTaMEHTATbHBIX 3aKOHOB (DU3HKHU;
(GopMUpOBaHUE TPEICTABICHUA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTaBICHUHA O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJTOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTrkeHne 3TUX IIeJied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

NpUOOpETeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TPOCTEUITUX PAcCUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJI0IAaTh IPUPOHBIC SBICHUS U BBITIOJIHATH OTIBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACpKaHuUs,
BKJIIOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTHIKEHUAX (U3HUKHU, aHAIINU3 U
KPUTUYECKOE OlICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIbHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIDKCHUSIX (PU3UIECKON HAYKH.

Ha wu3yuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeZento).
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[Ipennaraemselii B mporpamMmMe no (u3Huke nepeyeHs JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTeIb JeiaeT BEIOOP MPOBEICHUS
7abopaTopHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
oOy4Jaronmxcs, Crucka AKCIEPUMEHTAIBHBIX 3a/laHUi, MpEeAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKeE.
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COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEro MUpa.

dusnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, INEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune Qu3nyeckux BenuuyuH. Duznyeckue
npudopsl. [lorpenrHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4aloT MPUPOY.
EcTecTBeHHOHAyUHBI METOJl TO3HAaHUA: HAOIOJEHUE, TOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmroaemMoro sisiieHus. Onucanne GU3NUEeCKUxX SBJICHUHN C TTIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SBJICHUS.

2. ®duznueckue npubOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmpeneneHue NEHbI IeIEHUs MIKAIbl U3MEPUTEIBHOTO Tprbdopa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEMa KUAKOCTU U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3Mepenue Ttemrieparypbl IMpU MNOMOLIM >KUAKOCTHOIO TEPMOMETpa HU
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH MOJETA
iapuka, MymeHHOTr0 TOPU30HTAILHO, TeM OOoJiblle, YeM OOJIbIlle BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUH BelllecTBA.

Ctpoenue BemiecTBa: aTroOMbl M MOJIEKYJIbI, HX pa3Mepbl. OTMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JBmxenne yactui BemecTBa. CBS3b CKOPOCTH ABMXKEHHUS YaCTHUI[ C
TeMmriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(kpucTammmyeckux) Tesl. B3auMoCBs3b MEXJy CBOMCTBaMM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.
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1. Habmonenne OpOyHOBCKOTO TBUKEHHSL.

2. HaGmonenue nuddyszum.

3. HaOmionenue — siBneHud,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM WM

OTTAJIKUBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJOM PSAOB (C  HCIONIb30BaHHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOACHUIO TEIJIOBOT'O PACHIUPEHHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBH)KEHHMH. Pacd€r mytu u
BPEMEHU JBUKECHUS.

SlBneHne nHepuMM. 3aKOH HMHEPUMHM. B3auMoAenCTBHE TeN KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH JBM)XKEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULIE
o0BbEMa BellecTBa.

Cuna Kak XapakTepHCTHKa B3anMoJeicTBHA Ten. Cuila yrpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAalIPaBJICHHBIX 10 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE TIOKOsI. TpeHue B MPUPOJE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.
N3mepenne cKopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.
Habmroienue siBieHus HHEPLUH.

1

2

3

4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.

5. CpaBHEHHE Macc 10 B3aUMOAECHCTBUIO TEI.

6. CloXeHue Cuil, HallpaBJIeHHBIX MO0 OJHOU MPSMOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOrO JABUXKEHUS (ILIapuKa B )KUAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHuie CpeHEH CKOPOCTH CKOJBKEHHS Opycka WJIM IapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue IIOTHOCTH TBEPIOTO TeNA.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT TMIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT

BECa TeJa U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.
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Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIICHUSI U YBEJIUYCHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamMu. 3akoH [lackamsa. IIHeBmaTmueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS JKUJKOCTH OT TIyOWHBI. ['mapocratnueckuid
napagokc. CooOuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u armocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OmnblT Toppuuemnu. M3mepenue armocdepHoro
JaBJICHUS. 3aBUCHMOCTh aTMOC(EpPHOTO JaBIEHUS OT BBICOTHI HaJl yPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlelicTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyeckuu mpecc.

[IposiBienue nelcTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIbI OT 00BbEMA MOTPYKEHHOW 4YacTH
TeJa U IIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIIKUBAIOIIEH CUJIbI BECY BBITECHEHHOMW KUJIKOCTH.

8. YCJOBHE IUIaBaHUA TEJN: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEH Tella U )KUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJbI, JCHCTBYIOIIEH Ha  TeJjo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MACChI TeJa.

4. OnpITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTHh BBITAJKUBAIOIICH  CHIIBI,
JIEUCTBYIONIEH Ha TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
MKUIKOCTh YACTH T€JIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYMPOBaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Paznen 5. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECUS pblyara K OJIOKY.

o Uk W N R

N
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«3onoroe mnpaBwio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W NOTEHUHUAIbHAS DHEPTHS.
[IpeBpallieHre OTHOTO BHIa MEXAaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue pabOTHI CUIIBI TPEHUS MPHU PABHOMEPHOM ABM)KCHHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hamepenue KIIJl HakTOHHOM MIIOCKOCTH.

4. V3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.
8 KVIACC

Pa3znes 6. TeruioBbie iBJICHUA.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Monenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKCHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHUE U KaNWUISIPHBIE SIBIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennss sHeprus. CnocoObl HW3MEHEHMsS] BHYTPEHHEH HHEPTHUU:
Temionepeaaya u COBEpUICHUE paboTHI. Buasl TeIJIoNepeaauH:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonuuectBo TemnoTel. YjenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIJIOTa IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOro
JTaBJICHUSI.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Ipunuunel pabotsl TeraoBbix aBurareneid KIIJ[ termoBoro asuratesns.
TerioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.
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Hab6nronenmne O6poyHOBCKOTO JIBHIKCHUS.

Ha6monenne nuddysun.

HabmtoieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacmpeHust Tedl.

V3meHenue naBieHUS Ta3a MpU U3MEHEHWH O00BhEMa M HArPEBaHWM WA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepIicHHH paObOTHI BHEIITHUMHE CHJIaAMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEPATyphl PU TIaBJICHUH.
13.

Monen TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIM caxapa.
OneIThl MO HAOIIOIEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [IaBJICHHUS BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl TUHEUHON 3aBUCUMOCTU JJIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B pe3ysibTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOrO  BOJAOW  MpH
TEIJI000MEHE C HATPEThIM METATUYECKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUYeCcKuX 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).
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Onextpuyeckoe mnose. Hanpsok€HHOCTh 3iexkTpudeckoro mnosst. IlpunHimn
CYIIEPIIO3ULINU DIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUYECKOIO TOKA.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTuBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
qis ydactka nenu. llocienoBarenbHOe W MAapalsIebHOE  COSAMHEHUE
IIPOBOJTHUKOB.

PaGora u MoOLIHOCTH 3JE€KTpUYEecKoro Toka. 3akoH Jxoyns—Jlenna.
DneKTpuYecKre Henu U MOTPeOUTENN dIEKTPUUECKO sHeprun B ObiTy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarautHoe nosie. MarHuTHOE noje 3eMiIM U €ro 3Ha4eHue UL )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe 1oJie  dJEKTpUYecKoro Toka. [IpuMeHeHune
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBUE MAarHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUIATENlb MOCTOSTHHOTO TOKa. VCIOJIb30BaHME JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPI'UH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poJia 2IIEKTPUYECKUX 3apsAJI0B U B3aMMOJICHCTBHE 3apsKEHHBIX TEJI.
Y CTpoRCTBO M IEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHAYKIHS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3aPSI0B.
[IpOBOIHUKH U TUDJICKTPUKH.
MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcToOuHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIAEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. I3MepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHne 351eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n MarasuH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH Pa3JICICHUS TTOJII0COB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEN MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCHUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHHM €ro
BO3HUKHOBEHHUS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMU Tel HHIAYKIUEH U [OpH
COIIPUKOCHOBEHUH.

HccnenoBanne JOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA IPOBOJHUKU W
JADJICKTPUKHU.

COopka 1 npoBepka paboThI IEKTPUUYECKOMN IENU TOCTOSHHOTO TOKA.
N3Mepenune u peryampoBaHue CHIIbI TOKA.

N3Mepenue u perynampoBaHUE HANIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTU CHJIBI TOKA, WAYLIETO 4YE€PE3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh 3JIEKTPUYECKOTO
CONIPOTUBJICHUSI TMPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOTO
CEUCHHUS U MaTepuarna.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjsi CUJIbl TOKa MPU TAPAJIETBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI IEKTPUIYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO YEPE3 JIAMIIOUKY, OT
HalpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MArHUTOB TIPU  HX
00OBbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanne AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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17. ONBITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aUMOJCIHCTBHUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBIICHUS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHHE padOThI JIEKTPOABUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. ONBITBI IO MCCIEIOBAHUIO SIBICHUSA DJIEKTPOMAarHUTHOW WHIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIMHEWHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHsIsl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe npsiMoJiMHEWHOe JBHkeHue. (CBoOoaHOE
najgenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepron m dacrora oOpaieHus.
JInnerHasa u yriioBasi CKOpocTHU. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproTtoHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIUK CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJla
TPEHUSI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHOM OChIO BpaileHusi. MomeHT cuiibl. LleHTp TskecTn.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOLIHOCTb. PaboTa cui TSKECTH, YNPYTroCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMJIM. [l0TeHIIManbHas SJHEPrus CxKATOU NMpyKUHbL. KnHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HalnroneHue MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCUETA.
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o v kAW

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

CpaBHeHue TyTedl W TPAeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenune ABUKEHUS TeJla 0 OKPYKHOCTH.

HaOmnronenne MexaHn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHWHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHUS Tella OT MAcChl Tella U JCHCTBYIOIIEH Ha HETo
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUM TEIL.

HN3MmeHenune Beca Telia mpyu YCKOPEHHOM JIBUYKCHUH.

[lepenaya uMnysibca Npu B3aUMOICHCTBUM TEIL.

[IpeobpazoBanusi IHEPTUM MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa IIPHU HEYTIPYTOM B3aUMOJCHCTBHH.

CoxpaHeHre UMITyJIbca MpU a0COIIOTHO YIIPYTrOM B3aUMOIEHCTBHUH.
Ha0mronenne peakTUBHOTO JIBH)KCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM Ta/ICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa IJsi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBIDKCHUS IIApUKA WIN TEJIEKKH.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHs] Teja MPU PABHOYCKOPEHHOM JBHIKEHUHU 10
HaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenencaue kKodphuimeHTa TPEHUS CKOJIbKCHHS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBIDKCHUH Teia
110 TOPU3OHTAIBHON MOBEPXHOCTH.
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10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kosjeOanus.  Pe3onanc.
Mexannueckue BoaHbI. (CBoOHCTBa MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. 'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmrogenue konebaHuM Ten MOA ACHCTBUEM CUJIbI TSXKECTH U CHUIIBI
YOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenune BRIHY X IECHHBIX KOJI€OaHU U pE30HAHCA.
PacnpocTpaneHne npo10bHbIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnvie pabomul u onvimaol.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. UccnenoBanue 3aBUCHUMOCTH TIepHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHwuit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

Paznea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTPOMAarHuTHBIX BOJH. [lkana »ieKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

o vk~ w N
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBA
CBeTa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsamosmmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. llonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcmonb3oBaHUME TOJHOTO BHYTPEHHETO OTpPaKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom syweit B JnumH3e. OnTuyeckas cucrteMa (¢oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onTuyeckas cucrtema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon ydei B coOuparoriei JImHse.

XO0J ny4yelr B pacCenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens rinasa.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [TomydyeHue 6en0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jyya OT yria
naJICHUs.

2. W3ydeHue xapaKTepUCTUK M300paKEHUsS MpeIMETa B IIJIOCKOM 3epKaJle.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEJIOMIIEHUS] CBETOBOIO Jy4a OT yria
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

W O N U A WwWwN e
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4. Ilomydenue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIVH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITBl IO BOCHPHUATHIO I[BETa MPEAMETOB NPHU UX HAOIIOJACHUU uepes3
[[BETOBBIC (DPUIIBTPBHI.

Pa3nen 12. KBanroBble AIBJI€eHHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue v NoriomeHne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. HM3oromsl. PaanoaxtrBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p MacChl M dHepruu. Peakuuu cuHTe3a u
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

SAnepnas sHepretka. J[eMCTBUS paguOAKTUBHBIX HW3JIYYEHUN HA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepgoBaHue TpPEKOB: MU3MEPEHUE SHEPIMU YACTUIBI 110 TOPMO3HOMY

nyTH (1o ¢poTorpadusm).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A INH MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
NPpUOOPETEHHOTO MPU M3YUCHHUH BCEro Kypca (DU3MKH, a TaKXKe JJIsl OJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOpABIIMX ATOT Y4EOHBII peAMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
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SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
SBJICHUS, TPHUMEHSSI IOJyYEHHBbIE 3HAHUS, pellaTh 3aJayd, B TOM 4YHUCIE
KaueCTBEHHbBIE U KCIIEPUMEHTAIIbHBIE.

[TpyHIMNINATBHO NEATEIBHOCTHBIM XapaKTep JAHHOTO pas3fielia pealu3yercs
3a Ccu€T TOro, 4To OOyYalolIuecs BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPY’KaIOILIEH MPUPOE U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBaHUS (DU3UUECKUX SBICHUH, B TOM
YyuCIie IS IPOBEPKU TMITOTE3 U NOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTH, HAIIpUMEP, IPAKTUYECKOIO UCIIOIb30BAHUS PA3IIMYHBIX HICTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHUs BCEX M3BECTHBIX BHUIOB
HHEPIUU.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3nKu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsl HAIPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3ruecKol HayKu;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpamJIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 0OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUHN
busuKu;

- OCO3HAHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIMIOB B JESATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCHPUATHE ICTETHUECKUX KayecTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BaXKHEWILEH COCTABISAIOLIEH
KYJbTYPBIL;

- pa3BUTHE HAy4yHOM JIOOO3HATEIBLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NeATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLUMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXXHOCTHU TNIpaBUJ OE30MaCHOrO IOBEACHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C AJIECKTPUUECKUM M TEIUIOBHIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBHSIX;

- c(hOpPMHUPOBAHHOCTh HaBBIKA pedJIeKCUU, TMPU3HAHWE CBOETO IpaBa Ha
OIMOKY M TaKOI'0 K€ MpaBa y IPyroro 4yeaoBeKa;

6) TPy10BOIr0 BOCIUTAHUSA:

- aKTHUBHOE y4YacTHE B pPEIICHUHM NPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
oOpa3oBaTeNnpHON  OpraHM3allui, TOpoja, Kpas) TEXHOJOTUYECKOH W
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COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HaHWM;

e - HHTEPEC K MPAKTHUYECCKOMY M3YUEHHUIO Ipodeccuii, CBI3aHHBIX ¢ (PUBUKOIA;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TIPUMEHCHHME (PU3WYCCKUX 3HAHWMA JJIS PEIICHUs 3a1ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00ATILHOTO XapaKTepa SKOJOTHMYECKHX IMpobjieM W MyTed HX

pelieHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeasbl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
POEKTOB (DM3UYECKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APpYTrux;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH YEpE3 MPAKTUYECKYIO
JICSITEIbHOCTD;

e - IOTPEeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hnciie PopMyIupoBaTh
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHE CBOETO Pa3BUTHSA B NPUOOPETCHHH HOBBIX (HU3UYCCKUX
3HAHUM;

e - CTPEMJICHUE aHAJIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MTPUPO/IbI, O0IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOIIYI0 Cpexny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOGHHS TporpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOmero oopazoBanus y o0yuaroiierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCATbHBIC YIEOHbIC ACUCTBHUS,
KOMMYHHUKATHBHbIE  yHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISATUBHbBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jjornueckue J1elicTBUA:
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e BBIBIATH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(ssBIIEHUM);

e YCTaHABIMBATbH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKALIUU, OCHOBAHMS TS
0000IIIEHUS U CpaBHEHUS,

e BBIABJISATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PaCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;

e BBIBIISITH NMPUYUHHO-CICACTBEHHBIE CBSI3M NPU U3YYCHUU (PU3MUECKHUX
SIBJICHMM U TMPOIIECCOB, J€1aTh BBIBOJIBI C UCIOJIb30BAHUEM JIETYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

e CaMOCTOSITENILHO BBIOMpaTh CHOCOO peuieHus ydeOHOU Qu3ndecKon
3aa4 (CpaBHEHUE HECKOJbKMX BapUaHTOB pEIICHHUs, BBIOOp HaumbOoJee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabckue AelCTBUS:

e HCIOJB30BaTh BOMPOCH KaK UCCIEA0BATEIbCKIUI HHCTPYMEHT TIO3HAHMS,;

e IPOBOAMUTH MO CAMOCTOSTEIBHO COCTABIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHUE (HU3MUECKOTO
SIBJICHUS,

e OIICHMBATh Ha TPUMEHHMOCTh U JOCTOBEPHOCTh HWH(OpPMAIIHUIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
IPOBEAEHHOIO HAOJIOIEHU S, OIIbITA, UCCIIEJOBAHMS;

e TMPOTHO3MPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PUIUIECKUX
MPOIIECCOB, a TAK)KE BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

e TMPUMEHATH PA3JIUYHBIE METOJIbI, HHCTPYMEHTBI U 3aIPOCHI TIPHU TMOUCKE U
otOope MH(POPMALIMM WIA JAHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

e AHANM3HMPOBATH, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH MH(POPMAIIHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABICHNUS,

e CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAIbHYIO (OpMYy TpeACTaBICHHS
uHbOpMAIlMU W WIUIIOCTPUPOBATh pelIacMble 3aJaud  HECIOXHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadrKoi 1 X KOMOMHAIIMSMU.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

e B XOJI¢ OOCYXJEeHHs y4yeOHOTO Marepuana, pe3yJbTaToB JIabopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TeMbI U
BBICKA3bIBAaTh WU, HAIlCJICHHBIE HA pEUICHUE 3aJaud M TMOAACp KaHHe
O1aroeIaTeIbHOCTH OOIICHUS;
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e COIIOCTABJIATH CBOM CYXIECHHUS C CYXKICHUAMH JPYTUX YYACTHHKOB
Juasora, oOHapyXKMBaTh pa3IM4yKUe U CXOACTBO MO3ULIM;

e BBIPAXATh CBOIO TOUKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

e IyOJIMYHO IPEICTABIATH PE3YIbTATHI BHIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(3KCnIEeprMEHTa, UCCIEAOBAHUS, IPOEKTA);

e IOHMMAaTh M  HCHOOJB30BATh  MPEUMYLIECTBA  KOMAHIHOH U
UHAMBUIYAJIbHON paOOThl MpU PEIIEHUU KOHKPETHOW (QU3NUYecKon
poOJIeMBI;

e IPUHUMATH LIEJIM COBMECTHOM IEATEIbHOCTH, OPraHU30BbIBATH JEUCTBUS
no e€ MOCTIKEHHUIO: paclpefeniaTh poiH, OOCYXIaTh TMPOILECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

e BBINOJHATH CBOIO YacThb paOOTHI, JOCTUrasi KAYECTBEHHOTO pe3yJibTaTa 110
CBOEMY HAIIPABJICHUIO W KOOPAMHHPYS CBOM JACUCTBUSA C JPYTHMH
YIEeHAMH KOMaHbL;

e OLEHMBATH KAayeCTBO CBOEro BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJIECHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

e BBISBIATH MPOOJIEMBI B )KU3HEHHBIX U YU4E€OHBIX CHUTYaIUSX, TPEOYIOITUX
JUIsL perieHus: GU3nyecKux 3HaHUM;

e OpHUEHTHPOBATBHCS B  PA3IMYHBIX MOAXOAAX MPHUHATUS  PELICHUM
(vHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIon);

e CaMOCTOSITEIILHO COCTAaBJIATh AJITOPUTM pEIICHUs (PU3NUECKOM 3a1auu WK
IJlaHa MCCIEJOBaHUSl C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

e JIeJaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYaIlMU U MIpejylarath miaH e€ u3MEHEHUs,;

e OOBACHATH, MPUYMUHBI JOCTIKCHUS  (HEJAOCTHIXKEHHS)  Pe3yJbTaToB
NeSATeTLHOCTH, TaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTHUBBI B JIEATEIIBHOCTH (B TOM YKCJIE€ B XOJ BBIOJTHEHUS
(bu3MYecKOoro UCCIEJOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOATENILCTB, WM3MEHHUBIIUXCS CHUTYyallMd, YCTAHOBJICHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;
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CTaBUTh c€0s HA MECTO JAPYroro 4ejloBeKa B XOJE CIOopa WU JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU perieHuu GU3NIECKUX 3a/1ay UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUSI BellecTBa (TBEPIOE,
XKUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBaeHus (auddysus, TEIIOBOE IBUKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHus, Tepenaya JJaBiCHUS TBEPABIMU TeEJIaMH, >KHUIKOCTAMH H
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, MpPEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHNUE;
pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUU B
OKpYXalollleM MHpEe, B TOM UHcle (HU3UYECKUE SIBICHUS B TPUPOJIE:
MpPUMEPBI JIBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMH B >KMBOW U HEXKUBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHUIA;
OMUCHIBATh U3yUYCHHBIE CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCIOJIb3YsI
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpEeHHUs, JAaBlieHHWe (TBEPAOTro Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU ONUCAHUM TPABUIHHO
TpakTOBaThb  (U3MUECKUH  CMBICIT  HUCIOJIb3yeMbIX  BEJIMYMH, WX
0003HaueHUs W €IUHUIBI (PU3MUYECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
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CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cu (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHus pbryara (0moka),
«30JI0TO€ TPAaBWIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOU
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMATUYECKOE BBIPAKEHHE;

OOBSCHATHh (YM3UYECKHUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE€ CHTyallud MPAKTUKOOPUEHTHUPOBAHHOIO XapakKTepa:
BBISBJISITh NIPUUMHHO-CJICJCTBEHHBIEC CBSI3H, CTPOUTH OOBsiCHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
dbopMmyIbl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIJIOBUSI 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (HU3UUECKUE
BETUYUHBI B (HOPMYJBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOIUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATMCTUUYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrio3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU
(bu3HMYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIICIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUMOTe3y),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYEHHBIA PpE3ysibTaT, HAXOAUTh OIIMUOKKM B XOJE OIbITa, JeIaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

NPOBOAUTL OMNBITHI MO HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
bu3nuecKux CBOMCTB Tel: dbopmMynrpoBaTh IPOBEPSAEMBIC
MPEANOJI0KEHUs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYyI0BaHMS,
3aMUCBHIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMBbIE M3MEPEHUS] PACCTOSIHUS, BPEMEHH, MAaCChl Tela,
o0BéMa, CHUIBI M TEMIEPaTyphl C HCIOJIb30BAHHEM aHAJIOTOBBIX U
M(POBBIX TMPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUHHBI OT
JIPYyrod ¢ HCMOJb30BAHUEM TNPSMBIX HM3MEPEHHUH (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWKYILETOCS TeJla OT BPEMEHU JBHXKEHHUSI TeEJA, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CUJIbI TPEHHUS OT IUIOLIAIA COTPUKOCHOBEHUS TEJI, CUIIBI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00BhEMA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH
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OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJIO, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUS, COOUpATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIEeAys NPEIJO)KEHHOMY IUIaHy, (DUKCUPOBATh
pe3ynabTaThl TMOJTYYCHHONH 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejia, CHUJIA TPEHHUS CKOJBKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOLIAs CHJIa, JCHCTByOmas Ha
NOTPYKEHHOE B KHUJAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBINIOJTHEHUH HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHNE NICKOMOW BEJIMUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETp, JIUHAMOMETpP, COOOIIAIIIHNECS COCYAbl, OapoMerp,
phIYar, HOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIOCKOCTD;
XapaKTepU30BaTh TMPUHIUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX SBJICHUN M HEOOXOAMMBIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHus: 6€30MacHOCTU TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIOJCHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHSI B OKpY Kalollel cpeie;

OCYILECTBISATh OTOOp HCTOYHUKOB uHGpopmauuu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TyTéM CpaBHEHHUS Ppa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YY€OHBIX 3aJlaHUNl HAYyYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  coAepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BIajeTh nmpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COAEPKAHUSA, B TOM
yuciae MyOJuYHO JeNaTh KpaTKUe COOOUIEHHSI O pe3yJbTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEIOBaHUM, IPU 3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALlUEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HUCCIEIOBAHUM paclpenesiarh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMHM 33Ja4aMH,
CIEUTh 34 BBINOJHECHHEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIty oOyuenus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUINUECKUE U
amop(HBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUraTellb,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3uyuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3aPsI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MAarHuUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MHTYKIIHS)
[0 OINUCAHUID MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WUYECKUX  SIBJICHUM B
OKpYXalollleM MHpEe, B TOM UHclIe (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUST B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHU;
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OTKCHIBaTh U3yYEHHBIE CBOICTBA Te€N U (PU3UUYECKHUE SIBICHHUSA, UCTIOIb3YS
(¢u3nyecKkue BEIMUYMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEINIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIOTA
IUIABJICHUS, YJENbHAs TEIJIoTa MapooOpa3oBaHUs, YJENbHAas TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), MpPU ONHCAHUM NPaBUIBHO  TPAKTOBATh
¢u3HYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 00O3HAYEHUS U €IMHHIIBI
¢u3nyeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(¢uU3NYECKyI0 BEIUMYMHY C JPYrUMH BEIMYMHAMHU, CTPOUTH TI'papUKU
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa i ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DSHEpPruMM, IpH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTMYECKUX
IaroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEUCTBUA, HCIOJB3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHau3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX [UJI  pelleHHs] 3aJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HeoOXOoJuMble Al €€ pelleHus, MPOBOAMTH pPAacu€Thl UM CpPAaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(bu3MYEeCKUX METOOB, HCIOJb3ysl ONHCAHHE HCCIEHOBAaHUS, BBIIEIATH
IpPOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBJICHUA WU
(bu3MYecKuX CBOMCTB Tell (KanWJLISPHBIC SIBICHHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
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MOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYphl KUIKOCTU U
wiomanu e€ TOBEPXHOCTH, DJJEKTpHU3alMus Tel U B3aUMOJACHUCTBUE
JIIEKTPUYECKUX 3apsiioB, B3aUMOAECUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yalM3al[isl MarHUTHBIX TIOJ€M IOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEpsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHUs, ONUCHIBATH XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIOJIHATh ~ MPSAMBIE  U3MEPEHHUS]  TEMIEPATypbl,  OTHOCHUTEIBHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HAINpSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
Jpyrol C  UCIOJb30BAaHUEM TPSIMBIX  H3MEpPEHUM  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH IONEPEYHOIrO
CEYEHMS U Y/EIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TIpadUKOB,
JieaTh BBIBOJIBI 110 PE3YJIBTATAM MCCIICIOBAHUS;

NPOBOJUTh KOCBEHHbIE HW3MEpPEHUS (PU3NYECKUX BEJIWYUH (yAeIbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMPOTUBIEHUE MPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUJia TEXHUKN 0€30MaCHOCTH IPHU padoTe C 1ad0paTOPHBIM
000opy/1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETP, CUETUMK HIIEKTPUUYECKOM HHEPruH, 3JIEKTPOOCBETUTEIIbHbIE
npuOOPHI, HArpEeBaTENIbHbBIE AIEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIbHbIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUIKOCTHBIM



© MAOY I'umua3zus Ne 86. Pagouasi nporpamma yuedHoro npeamera « Pusuka. 7-9 kiaccbn»

TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPEHHETO
CTOpaHHUsA, JJIEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMBI JIIEKTPUICCKUX
IeNeil C ToCIe0BaTeIbHBIM U MapallIeIbHBIM COSTUHCHHEM 3JIEMEHTOB,
pasnuyas ycIoBHbIC 0003HAUCHHS SJIEMEHTOB JJIEKTPUIECCKUX IIETICH;
OPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HU I obecnieueHrsi 6€30IacHOCTH MpU oOpallieHur ¢ npudopamMu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHCHHUS 3IIOPOBbS U COOIIOJCHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEeH Cpefie;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCA 3HAHWM W TYTEM CpPaBHCHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJCIATH  HHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIH MOXKET OBITH HEJJOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypcbl cetu HTepHET, BiIaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIepKaHWs, B TOM 4YHCIAE TNYOJUYHO TIPEACTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HUCCIEOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HWCCIEAOBAHWN (U3MUCCKUX
MPOIECCOB paclpeieNaTh OOS3aHHOCTH B TPYyMNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMIOJHEHUEM IIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NEATEeTLHOCTD TPYIIHI, BEICTPAUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K konIy o0yuenus B 9 kJacce rnpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TpPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBHXKEHUS, AchopMarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(pa3ByK M yJIbTPa3BYK, DJICKTPOMArHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTb,
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CHEKTpPbI UCIYCKaHHs U TMOTJOLIEHUs, anb(da, 0eTa- U ramMmma-u3Iy4deHus,
W30TOIIbI, SIZIEPHAS SHEPTETUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
NBIDKEHUE, PaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE BH)KEHHUE, CBOOOIHOE
NaJIEeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, PEaKTUBHOE JBUKEHUE, KOJeOaTeIbHOE IBUKECHHE (3aTyXarollue U
BBIHYKJIGHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTpaKCHHE
3ByKa, NPSIMOJMHEHNHOE paclpOCTPAHECHHE, OTPAKEHUE U NPEIIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JloKeHHUE OEJIoro cBeTa B
CHEKTp M CJOKEHHE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUs) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3NYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIUBBI, IBUAKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
36eMJICTPSICEHHUE, CEHUCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE JEWCTBHE BUAMMOTIO,
yIbTPpauOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaIOAaKTUBHBIN ()OH, KOCMUYECKHUE Iy4d, PAJAHMOAKTUBHOE H3Iy4YeHUE
NPUPOJHBIX MHUHEPAJOB, JICMCTBUE PAAUMOAKTUBHBIX W3IYYEHUNW Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TNl U (PU3NYECKUE SIBICHUS, UCIOJb3YS
dbu3ndeckue BEIUYUHBI (CpEIHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAXKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC TeNa, HWMIIYJIbC CHJIBI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUS CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »JSHeprus,
NEpPHOJT U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb MPEJIOMIIEHUS CPEABI), TP OMUCAHUU
MPaBUJIBHO TPAKTOBATh (U3MUECKUN CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JPYTMMH BEIUYHHAMM,
CTPOUTH TpapUKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
IOPUHLIMAII CYNEPHO3ULMN CWJI, NPUHLIUI OTHOCUTENbHOCTU ['amuines,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSACHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
(du3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud (ONUparoluecs Ha cucteMy u3 2-3
YpaBHEHUI), UCTIOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUs], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJIMYMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh NpPH MNOMOUIA
(¢u3NYECKUX METO/IOB, MCIIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpPSIKA
NPOBENCHUS]  UCCIENOBAHUS, JIeNIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYyKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSIMOJIMHEMHOE PacCIpOCTPAHCHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HM30bITOUHOro Habopa
o0OpyZOoBaHUsl, ONUCHIBAaTh XOJI OMNbITa W €ro  pe3yJbTaThl,
(dbopMyIupoOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepseMOld BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);
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IPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCUMOCTh IYTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadaJbHOW CKOpPOCTH, IMEpHOJIa
KOJIe0aHUN MaTeMaTU4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakK€HHUsl CBETa OT yria MaJCHUs W yria MpeIoMJICHHs OT yria
NaJeHNs): IUIAHUPOBATh HCCJENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
Gu3MYECKUX BEIWYMH B BUAC TaOMUI] U TpadUKOB, NejaTh BBIBOIBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOrO MaJeHusi, KECTKOCTh MNPYKUHBI, KOIPPUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHWi MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccuja coOuparomed JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTh
3HAQUYECHHUE BEJIMYUHBI U aHAJTM3UPOBATH MOJIYYEHHBIE PE3YyIbTAThl C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QPU3NUYECKUX MOJIENeH:
MaTepuagbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAaHETapHas MOJeJb aTroMma, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHHUS M YCKOPEHHsS, paKera,
IXOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKUX IPOIECCOB
OpU pPEUICHUH Y4eOHO-MPAKTUUYECKUX 3a/ay, ONTHYECKHUE CXEMBbl MJis
NOCTPOEHHUS N300paKEHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHns: 6€30MacHOCTH MPH OOpaIlleHNH ¢ MPUOOpaMu U
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TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpeEAcE;

OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYJINPYS MOMCKOBBIM 3a1poc, HaXOAUTh
MyTH OMpEJeNIeHUs] JOCTOBEPHOCTH TMOJIYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEJIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEp X aHMs, CIPAaBOUYHbIE MaTE€pHaJIbI,
pecypcsl ceti MHTEpHET, BiianeTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON WM UCCIIE10BATENbCKON
NEATEIBHOCTH, IIPM  3TOM T'PAaMOTHO  HCHOJIB30BAaThb  M3YYEHHBIN
NOHATUUHBIM anmapaT M3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
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7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa
bubmuoreka [JOK
1.1 o - 2
HSHKA - HayKa o TpHpoAe https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 o 2 1
HSHHCCKHC BETIAHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO/T TO3HAHUSA 2 1 bubmmorexa [TOK
' i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pasnen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA

2.1 CrtpoeHue BemiecTa 1 bubmorera [JOK
' p = https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) I bubnmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 A 2
FPETATHHE COCTORHMA BetmecTRa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe U B3aUMo/ielicTBHE TeJl
bu6 OK
3.1 MexaHuueckoe OBIKEHHE 3 nbnuotexa [

https://m.edsoo.ru/7f416194
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bu6mmoreka [JOK
3.2 nu 4 1
HICPLULL, Macea, TUIOTHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. .B 14 1 2
33 Cuna. Bzt cn https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bubmuoreka [JOK
’ TeJlaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 5
Jlapitetine KIAKOCTA https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A 6
TMOCHEpHOE JaBeHHe https://m.edsoo.ru/7f416194
44 JlelicTBueE ®KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 ) 3 bubnmnoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
. P 1
> a60Ta i MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 I1 1
> POCTBIC MEXAHHIMET > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. M 4 1 1
>3 CHAFIHEUKA SHCPTHA https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
Pe3epBHOE Bpemst 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12
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8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMmeHoBaHHe pa3geiioB U TeM nudpoBbIe
Ne i/t P Kourpoububle IIpakTHyeckue (1ubp )
MPOrpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Pa3gen 1. TensioBbIe IBJICHUSA
bubmuorexa [JOK
1.1 7| 7
Crpocnue 1 CBOHCTBA BemecTsa https://m.edsoo.ru/7f4181ce
1.2 TeruoBbie MPOIECCHI 21 1 5 Eubmorexa IOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DJNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 | bu6mmoreka [JOK
) U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 7 5 2 2 7
OCTOSIHHBIW 3JE€KTPUUYECKUIN TOK 0 hitps-//m.cdsoo.ru/7f4 18] ce
2.3 MarnutHsle BIICHUS 6 1 1.5 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHHTHAA HHYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
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9 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB U TeM nudpoBbie
Ne i/t P Kourpoububle IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
L1 MexaHn4ecKkoe IBUKEHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
’ ONMUCaHus https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BsaumonetictBue e 20 1 3
MOAICHCTBIC TE https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexannueckne KoJe0aHNS U BOJHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoneOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4deckue BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. Di1eKTPOMAarHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTpOMarHuTHOE MOJIE U 6 ) bubnnorexa [JOK
) DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA
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4.1 3aKOHEI pacIIpoOCTPaHEHHUS CBETA 6 2 Enbmorexa OK
’ pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JI 0 6
HH3BL I OTITHHCCKHE TPHOOPET 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6enoro cBera B CIIEKTP 3 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15

Pa3nena 5. KpanroBble AIBJIeHUS

5.1 Hcnyckanue U MOrJIoIIEHNE CBETA aTOMOM 4 1 bubmmorexa [IOK
’ Y m https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO siipa 6 1 bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 il 7 1 1
JIEpPHBIEC PEaKLUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paznes 6. [loBTOpUTEIbHO-0000 1AM MOAYJIb

6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 ) bubnnorexa [JOK
) Kypca ¢usuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTtpoJbHbie
padoTsbI

IIpakTHYeckue
padoThI

Jlara
U3ydyeHus

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchbl

®usuka — HayKa O MpUpOE.
SABnenus npupoasl. Gusnveckue
SIBJICHUS

MeXaHI/I‘-IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBLIC, 3BYKOBBIC AABJICHUSA

dusnyeckue BeTMIUHBI  UX
U3MepeHne

Ypok-uccnenosanue "M3mepenue
TeMIIepaTyphl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U 1aTUUKa
TeMIepaTypol”

Kaxk ¢usuka u gpyrue ecTeCTBEHHBIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIIILIO MOJIeIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JaTbHOCTD MOJETA IapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
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OoJiblIIe, YeM OOJIbIIe BBICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubnmorexa [IOK
P p https://m.edsoo.ru/ff09fe0a
BEIIeCTBa
8 JIBH>KeHUEe 4acTUIl BEIIESCTBA bubmmnorera [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITH 11O
9 HAOJTIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBaMHU
BEILIECTB B PAa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubnuotexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexanundeckoe OBUKEHHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmmorera [TOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBHOKEHUE
bu6mmorexa [IOK
13 Ckopocth. EAUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer yTu 1 BpeMeHH IBUKCHUS bubmmorera [IOK
y P https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKkoH HHEPLIUH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK IpUYHHA bubmmorera [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUXKEHHUS Tell
16 IImorHOCTH BemecTBa. Pacyer maccel bub6mmoreka [IOK
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¥ 00beMa TeJla MO0 €ro MIOTHOCTH

https://m.edsoo.ru/ff0a0fee

Jlaboparopuas pabota «OnpeneneHue

17 IIJIOTHOCTU TBEPAOTO TEIIA»
18 Pemenne 3agau mo teme "I1moTHOCTD bubnuorexa [JOK
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaencTBug Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanumn) MpyKUHBI OT
MPUIIOKEHHON CHUJIBI»
21 SIBnenune TaroreHus. Cujia TSHKECTH
BSI3b MEXKIY CUJION TSHKECTH U
22 ﬁaczoﬁ :enz:l}.llgec(;ena. PeeCIHeHI/Ie bubmorexa HOK
" " https://m.edsoo.ru/ff0al778
3aga4 o teme "Cusa TSKeCTH
3 Cuia TsDKeCTH Ha APYTHX IJIaHeTaX. bubnuoteka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmorexa [IOK
24 Hswmepetine ci. JlusamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al778
Ciio)eHne IByX CHJI, HaPAaBIEHHBIX
26 10 OJTHOM IPSIMOM. bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOMmAs CUIT
7 Pemrenue 3agad mo reMme

"PaBHOelcTBYIOIIAS CHIT"
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TpeHI/IC CKOJIBXXCHHUSA U TPCHUE IIOKOS.

bubmuoreka [JOK

28
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yueHue
3aBUCHUMOCTH CHUJIbI TPEHUS

bubmuorexa [JOK
29 CKOJIbKEHHS OT CHJIBI JaBJICHUSA U
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCSA
MOBEPXHOCTEM»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJACHCTBYIOIIEH CUJIIbI
Pemenue 3amau mo remam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas pabota mo Temam:
«MexaHndeckoe ABMKEeHHE», «Macca,

32 MIOTHOCTEY», «Bec Tenay,
«I"paduueckoe n300paKeHUE CUIT»,
«Cubl»

13 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMYECHHUS TABICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBHCUMOCTD

34 JIABIIEHUS ra3a OT 00béEMa bubmmorera [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[lepenaua naBneHus TBEPABIMU
bu6mmorexa [IOK
35 TeJNaMH, JKUIKOCTAMH U razaMu. 3aKOoH
https://m.edsoo.ru/ff0a25b0
ITackans
bu6mmoreka [IOK
36 JlaBieHue B )KHAKOCTH U Tase,

https://m.edsoo.ru/ff0a2718
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BBI3BAHHOC I[Cf/iCTBPICM CHIJIbI TSIXKECCTH

37 Pemenue 3anau o teme «JlaBiieHue B bubnuorexa [JOK
JKUIKOCTH U Tra3e. 3akoH ITackamnsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmmaromiuecs coc
HHIAHOTIHAEUA COCYAR https://m.edsoo.ru/ff0a2970
39 IMuopaBanueckuii mpecc bubmmorexa LHOK
P P https:/m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
JKMJIKOCTHBIN HACOC
Atmocdepa 3emmu. [Ipuannbl
CYIIECTBOBAHMS BO3TYIIHON
Y i bubmuoreka [JOK
41 000109kH 3eMJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BBHICOTHI
HaJl ypOBHEM MODsI
bu6mmoreka [JOK
42 B LA
ec Bo3ayxa. ATMoc(hepHOe T1aBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTo JaBICHUS. bubnmnorexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubmmorexa LIOK
8 AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubnnorexka [JOK
JIABJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme
"ATMmocdepHoe naBieHue"
47 JleiicTBUE KUKOCTH U Ta3a Ha bubmuorexa [JOK

IIOTPY’KEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a3276
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ApxumenoBa cuia

Jlaboparopuas pabota «OnpeneneHue
BBITAJIKMBAIOIIEH CHUJIBI,

bu6mmoreka [IOK

48 JEHCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTB)»
Jlaboparopnas paboTa 1mo Teme
49 «ccieqoBanue 3aBUCUMOCTH Beca bubmuorexa [JOK
TeJa B BOJE OT 00bEMa MOTPyKEHHOMN https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJla»
50 [InaBanue Ten bubmorexa LIOK
https://m.edsoo.ru/ff0a3a96
Jlaboparopuas pabora
51 "KoHcTpynpoBaHnue apeomerpa min
KOHCTPYMPOBAHUE JIOJIKU U
onpeereHue e€ rpy30mnobLEMHOCTH"
Pewenue 3anau no remam: «llnaBanue
50 cynoB. BoznyxornaBanue, bubnmnoreka [JOK
«/laBneHue TBEPABIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
53 Mexanunyeckas padborta bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
54 MomuocTs. ETWHUITEI MOIITHOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAaEMOIl Npu
noanbéMe 1o jectauie"
56 IIpoctsie MexaHu3MBl. Phryar.

PaBHOBecue cui Ha peiyare
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KontposbHas paboTta mo teme
«/laBieHue TBEPABIX TEN, )KUAKOCTEH

57 .

1 ra3oBy» / Beepoccuiickas
npoBepoyHas padbora
PesepBHeIit ypok. Pabora ¢ TekcTamu

53 o teme «JlaBneHue TBEPABIX TEIl, bu6mmoreka [IOK
KUIKOCTEH U Ta30B» / Beepoccuiickas https://m.edsoo.ru/ff0adffe
poBepoyHas padbora
Preruaru B TexHuke, OBITY U IPUPOJIE.

59 Jlaboparopnas pabota 0.5 bubmmoreka [JOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
pbryara

60 Pemenue 3asa4 o Teme «Y ClIOBUS bu6mmoreka [IOK
paBHOBECHS pblyaray https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neiictpust
Mexanusma. JlaboparopHas pabota

61 . 0.5
«M3mepenue KII/ HaknoHHOM
TTOCKOCTH

2 Pemenue 3amau mo teme "Pabora, bu6mmoreka [JOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexannyeckas SHEpIHUsl.

63 Kunernueckas u moteHImaaibHas bubmorexa [TOK

https://m.edsoo.ru/ff0a4252
SHEPTUst

64 3aK0H COXpaHEHHUs MEXaHUYECKON bubmuorexa [JOK
JHEPruun https://m.edsoo.ru/ff0a4360

65 YPOK-3KCIIEPUMEHT 110 TEME 1

"DKCIEPUMEHTAIBHOE ONPEICTICHUE
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W3MEHEHHU KHHETUYECKON U
MMOTEHIIMATIBLHON SHEPTHH TIPH
CKaTBIBAaHMM TeJIa 10 HAKJIOHHOMH
mIocKocTH"

KonrponsHas pabora o reme

06 «PaboTa 1 MOLTHOCTB. DHEPTUsi» !
67 PesepBHblii ypok. Pabora ¢ Tekctamu | bubnuoreka [IOK
o TeMe "MexaHuueckoe JABHKeHne" https://m.edsoo.ru/ff0adee6
PesepBHelit ypok. Pabota ¢ Tekctamu
68 o teMe "Padora. MOLIHOCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 63 12

[MPOT'PAMME
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8 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgponbie
Tema ypoka Koutpoabubie IIpakTunyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETHYECKON TEOPUHU U UX ONBITHBIC 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI 1
Monenu TBEpAOrO, KUAKOIO U | bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U ra3000pa3HOro COCTOSIHUM |
BEIL[ECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKON TeOpUH
Kpucrannnueckue u amop¢Hbie Tena 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmoreka [JOK
[ToBepxHOCTHOE HaTsKEHNE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
TenoBoe paciiupeHue u cxaTue 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TETNIOBOTO IBUKECHUS 1
YaCTHI]
Buytpennss sneprus. CriocoOsl | bubnuoreka [IOK

U3MEHEHUs BHYTPEHHEN SHEPruu

https://m.edsoo.ru/ff0a5c60




© MAOY I'mmuazust Ne 86. Padouast mporpamma yue6Horo npeamera « ®usuka. 7-9 knaceon»

bu6mmoreka [IOK

10 Buael rerionepenauu https-//m.ed 086412
ps://m.edsoo.ru/ff0a
Ypok-koudepennus "IIpakTuueckoe

11 HCII0JIb30BaHUE TEIIOBEIX CBOMCTB bubmuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "HccnenoBanue siBJICHUS bubmuoreka [JOK
TEII000MeHa MPpHU CMEUTMBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer xonuyecTBa TEMIOTHI,

15 He00XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJICJISIEMOTO UM TIPH OXJIKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
yIeJIbHOM TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y JeIbHas TeIoTa bubmuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBepIeBaHUE

18 KPUCTAJUTMYECKHUX I;en VYnenvHas bubmmorexa [IOK

P e https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [HOK
yIEebHOM TEIIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITUS. bu6mmoreka [IOK
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Ucnapenue

https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBHCHMOCTD TEMIIEPATYPhI KATICHHSI
0T aTMoc(epHOTO aBICHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

23

24

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTEIIbHOM BJIAXXHOCTU BO3ayXa"
Pemenue 3aa4 Ha onpezeneHue
BIIQXKHOCTH BO3/1yXa

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBUraTenb BHYTPEHHETO CrOpaHus

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

25

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aIIATA
OKpY>Karolle cpeibl

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

26

27

28

3aKOH COXpaHEHMS U MTPEBPALCHUS
OHCPTIHH B TCIJIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BelrecTna"

KonTponbHas pabota mo Teme
"TerioBble aBiaeHUA. I3MeHEeHUE
arperaTHbIX COCTOSIHMI BemiecTa"

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. [[Ba poga
AIEKTPUICCKUX 3aPsI0B
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VYpoxk-uccienopanue "DieKTpuzanus

30 TeJl UHAYKIIMEH U PU 1 1
CONPUKOCHOBEHUH"

31 B3aumogeiicTBre 3apssKeHHBIX TEIL. | bubnmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.

0 HarnpsiskeHHOCTB DJIEKTPUYECKOro | bubnuoreka [IOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEH
Hocutenu snekrpuyueckux 3apsios.

33 DneMeHTapHbIi 3apsia. CTpoeHue 1
aToMa

34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH | bubnnorexka [JOK
COXpaHEHU DJIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEHEHNE | bubnuoteka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0

36 cyuiectBoBaHus. lcTouHuku 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JIercTBUA 2IEKTPUIECKOTO TOKA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 3JEKTPUYECKOTO NOJI HAa TPOBOTHUKHU 1 1
U JUAJIEKTPUKH"

39 DNEKTpUUECKUH TOK B METAJUIAX, | bubnnorexka [HOK
JKUJKOCTSX U rasax https://m.edsoo.ru/ff0a9838

40 DJIeKTpuYecKas 1eNb U €€ COCTaBHbIE 1
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4acTu
Cuna toka. JlaGopaTopHas padora

41 "U3mepenue u peryaupoBaHue CUIIbI 0.5 bubmmorexa [OK

°p perymmp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIEeKTPUUECKOE HATIPSKEHHE.

4 BoawsT™merp. JIaboparopnas padota 05 bubnnoreka [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubnnoreka [JOK
Y nensHO€ CONPOTUBIIEHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopuas padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
MPOBOJHUKA OT €r0 JJIWHBI, IIOMIA N https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUs1 U MaTepuana"
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHust. 3axoH Oma g ydacTka bubmorexa LHOK

P ’ v https://m.edsoo.ru/ff0aad44a
Lenu
JlabopaTopHas pabota
"HccnengoBanne 3aBUCHMOCTH CHUJITBI

46 TOKAa, UIYILIETO YeEPE3 PE3IUCTOP, OT 1 bubmorexa LOK
> YT pe3p P> https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pe3ucrope”

47 [TocnenoBarensHOE M MapATIICIHHOE
COCIMHEHMS TIPOBOTHUKOB
Jlaboparopnas pabota "IIpoBepka

paTopHaz p P pv bubmuorexa [JOK
48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU 1

IMOCJICA0BATCIIBHOM COCIMHCHHUHN IBYX

https://m.edsoo.ru/ff0aaa58
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pe3uctopon”

Jlaboparopuas padota "IIpoBepka
ImpaBuJjia 1JIs1 CUJIbI TOKA IpU

bu6mmoreka [IOK

49
rapajjIeJIbHOM CO€JUHECHUU https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3aga4 Ha npuMeHEeHNE
50 3akona OMa ISt pa3jIngHoro bubmnorexa LIOK
VAP https://m.edsoo.ru/ff0aaf8a
COCJIMHEHHUS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPHUECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxoyins-Jlenua https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "OmnpeneneHue
52 a60TpLI u E\)/IOIHI}:I)OCTI/I 3JleKTpI/Iqec1<oro bubnmorexa LHOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKHE 1EeTH U MOTpeOuTenn
53 JIIEKTPUUECKON DHEPTUHN B OBIT bubmorexa LHOK
P p Y https://m.cds0o.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHBIE MATHUTBIL, UX
B3alMOJIECHCTBHE
55 VYpok-uccnenosanue "M3yuenue bubmuorexa [JOK
MOJI€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe 1mojie. MarHuTHoOE I10J1e
56 3eMiId 1 €ro 3HadeHue I )KU3HU Ha bubmorexa LOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOILHOM paboTe
57 1o TemMe "DIIeKTPUIECKUE 3apsIbl. bubmuorexa [JOK

3apsiKEHHbIE TeJla U UX
B3auMoacucTBUA. I10CTOSHHBIN

https://m.edsoo.ru/ff0abd2c
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AJIEKTPUYECKUM TOK"

58

KonrponsHas pabora o teme
"DJIeKTpUUECKHUE 3aPSbL.
3apspKeHHBIE Tea U UX
B3aumoeurcTBus. [locTOsTHHBIN
aneKTpudeckuid Tok" / Beepoccuiickas
MpoBepoyHasi paboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

59

Pesepsubiit ypok. Pabora ¢ Tekctamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
MpoBepoyHasi paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmnsiT OpcTena. MarauTHoe nose
3JIEKTPUYECKOTr0o TOKa MarautHoe
ITOJIC KaTyYHIIKKU C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

62

IIpuMeHeHNe ANEKTPOMarHuToB B
TexHuke. Jlaboparopnas pabota
"N3y4yenue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

ONeKTPOABUTaTEb IIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
ANEKTPOABUraTENeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBaHue U U3yyeHue
paboThI ekTpoaBurarens"”

0.5

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

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

63

OnbiTel Papazes. 3aKoH
AJIEKTPOMArHUTHON WHIYKITUH.
[IpaBuino Jlenna




64

65
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Onekrporereparop. Crocoob
MIOJIyYEHUS DJIEKTPUYECKOM SHEPTUH.
DNeKTPOCTaHIINK Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o Teme "DIIeKTPUUECKHUE U
MarHuTHbIE sIBJIEHUS"

66

KonTponbhas padota no teme
"JJIeKTpUUECKUE U MAarHUTHBIC
SIBJICHUS"

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

67

68

Pesepubiit ypok. Pabora ¢ Tekcramu
o Teme "TernoBsie sBiIeHUS"

PesepBHrlit ypok. Pabota ¢ Tekctamu
1o Teme "MarHuTHsbI€ siBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68

14.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0accS5e
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9 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jl:;-n Tema ypoxka Beero Kontpoabusbie IIpakTuueckue i[:;:enuﬂ :)I;I[()l;l;z?;fenbnme
padoThI padoThI pecypenr

| MexaHuyeckoe ABUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubnuorexa [IOK
MEXaHUYEeCKOTO ABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsMONIMHENHOE | Bu6moteka [JOK
JBHKCHHUC https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NpMOIUHENHOE

4 nekeHue. CpeHsst © MTHOBEHHAs 1
CKOpPOCTh

5 [IpssMonMHENHOE PaBHOYCKOPEHHOE | bubmmnoreka HOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'padux ckopoct
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpPEHHS Tena Ipu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoOomHoe nagenne teil. OIbITH 1
lanunes

9 PaBHOMEpHOE nBHKEHUE 10 1 bubnmoreka [JOK
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okpyxnoctu. [lepuon u yactora
oOpamienus. JInHeiHas U yriioBas

https://m.edsoo.ru/ff0ael176

CKOPOCTH
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
11 [Tepsriit 3akoH HetoToHa. BekTop bubnuorexa [JOK
CUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproTOHA. bubnuorexa [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHEHNE bubnnorexa [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnmnorexa [JOK
15 Cuia ynpyrocti. 3akon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3ampau no reme «Cuita
YIPYTOCTH»
17 Jlaboparopnast pabota «Ornpezaenenne bubmuoreka [IOK
JKECTKOCTH NMPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cna Tpetii https://m.edsoclfru/fanﬂ38
19 Pemenue 3anau mo teme «Cuna bubnunorexa LIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
Kod(duUleHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuina ynpyroctu. Cuna Bubmmorexa [IOK

TpeHUs"

https://m.edsoo.ru/ff0afb8e
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Cuia TSOKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOPEHHE CBOOOIHOIO buGnuorexa [IOK
+ ¥ CXOP hitps://m.edsoo.ru/ff0af044
HaJIeHus
Ypok-koHpepenus "IBmKeHHE T
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3aga4 no teme "Cuita
24 TSIKECTH U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5t8
TATOTEHUS
75 IlepBas kocmMuueckasi CKOpOCTb. bu6nmorexa LIOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepranbHOM TOUKH.
AGCOTIOTHO TBEPAOE TETO.
26 PaBHOBecue TBEpOTO TENA C bubnuorexa [IOK
. o p https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TsoxecTn
PaBHOBecue maTepraibHOW TOUKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOrO TENA C
3aKPEIUIEHHON OChIO BPALLICHUS.
MowmeHnT cuinsl. LeHnTp TsKecTH
73 Pemenue 3agad mo reme "MomeHT but6mmorekxa [IOK
cunbl. LlenTtp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
29 TeMme "MexaHndecKkoe IBMKEHUE bubmmorexa TOK
. " ’ https://m.edsoo.ru/ff0b0408
BsauMoneiicTBue Ten
bubmunoreka IIOK
30 Kontponbhas pabora mo teme 1

https://m.edsoo.ru/ff0b06ec
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"MexaHnyecKoe IBUKEHUE.
BsaumogeiictBue Ten"

Nmnynec Tena. Umnynse cuiibl. 3aKoH

31 COXpaHEHUs UMITYJIbCa. YIIPYroe u bubmmorexa [IOK
. https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
0 Pemenue 3agad mo treme "3akoH bubmuoreka [IOK
COXpaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c
3 Ypok-koHpepenuus "PeakTuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas padoTa U MOIITHOCTb hitps://m.cdsoo.ru/f0b0as4
35 Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnast pabota «Ornpezaenenue
36 paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs13b SHEPTUH U PAOOTHI.
[ToTrenumanpHas sHEpPrUst
38 Kunernueckas sneprus. Teopema o bubmuoreka [JOK
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUHU B
MEXaHHUKe
40 JlabopaTtopHas pabota «3ydyeHue bubnmnoreka [JOK
3aKOHA COXPAHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBHIKEHUE U €r0 bubnuorexa [JOK

XapPaKTCPUCTHUKHU

https://m.edsoo.ru/ffOb1858




42
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3aTyxaromue KojieOaHusl.
Brinyxnennsie konebanus. Pesonanc

bubnunorexa LIOK
https://m.edsoo.ru/ff0b20f0

43

44

45

MareMaTH4ecKuil ¥ Npy>KUHHBIA
MasATHUKH

VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/ia Kojie0aHuM OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a»

[IpeBparenue sHepruu npu
MEXaHUUYECKUX KOJIeOaHMSIX

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «OnpeneneHue
9acTOTHI U TIeproJIa KoJaeOaHmi
PY)KUHHOTO MasTHHUKA»

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

47

Jlabopartopnast pabota «I[IpoBepka
HE3aBUCHMOCTH TIepro/ia KojeOaHmit
rpysa, MOABEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

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

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE
MOTEPEYHBIE BOJTHBI

Vpok-koH(DpepeHus "Mexaunueckue
p p

BOJIHBI B TBEPJIOM TEJIE.
CenicMmuyecke BOJIHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2 1fe

51

VYpok-uccnenosanue "HabmrogeHune
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"
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FpOMKOCTB 3BYKa 1 BbICOTA TOHA.

52 o
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepeHus "YIIbTpa3ByK u bubnmnoreka HOK
nH(pa3ByK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM padoTe MO
" bubnmnoreka HOK
54 TeMe "3aKOHbI COXPaHEHHUS.
" https://m.edsoo.ru/ff0b25{0
Mexanuyeckue KojieOaHUsI U BOJIHBI
KonTponbHas pabora no teme
55 "3akoHbI coxpaHeHusl. MexaHnnueckue
Kose0aHus U BOJTHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
DNeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "kana
53 AJIEKTPOMAarHUTHBIX BOJIH. bubmuoreka [IOK
Hcnons3oBaHue dJ€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenne
. bubnuoreka [JOK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3agad Ha onpeneneHue
60 YaCTOTHI M JUTUHBI DJIEKTPOMArHUTHOM
BOJIHBI
DneKTpoOMarHuTHasi IpUpoaa CBETA.
. bubmuoreka [{OK
61 CxopocTth cBeTa. BonHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
62 Hcrounuku cBeta. [IpsmonuHeitHoe bubmmoreka [JOK
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pacrpocTpaHeHHEe CBeTa. 3aTMEHUS
ComHia u JIyHsl

https://m.edsoo.ru/ff0b3658

3aKOH OTpa)KeHUs CBETa. 3epKaja.

bubnunoreka LIOK

63 E:I?;ZI;H:T;Z’E:HE 12 :ﬁeHeHHe https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeta. 3aKoH bubnuorexa [IOK
IIPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA. BuGmiorexa LIOK
65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTpPaXEHUS B ONTHYECKHUX CBETOBOAX
Jlaboparopuas padota "Hccienoanne
66 3aBUCHMOCTH YIJla IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia maJieHus Ha
rpanuue "Bo3ayx-crekno""
VYpok-koupepenius "Mcnonbp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSA3b"
bu6mmoreka IIOK
68 JIunzel. OnTryeckas cuiia JIMH3bI hitps//m.cdsoo.rw/fOb3f2c
. bubnuotexa [JOK
69 ITocTpoenne n3o0pa>keHuii B IMH3AX hitps://m.cdsoo.ru/f0bdd4a
JlabopaTtopHas pabota "OnpeneneHue
70 (hOKYCHOT'O PACCTOSHUS U ONTUYECKOM Bubnmorexa [IOK
CHTE CobHparomeii TH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenius "OnTudeckue bubnmnoreka [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bu6muorexa [JOK
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Ypok-koudepennus "JledekTo

https://m.edsoo.ru/ff0b4684

73 "
3penus. Kak coxpaHuthb 3peHue
Paznoxenue 6e10ro cBeTa B CIIEKTP.

74 OnbiTel HetoToHa. Crioxkenne bubnuorexa [{OK
CIIEKTPAIBHBIX 1IBETOB. Jlucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
Jlaboparopras padota "OnbITHI 11O
Pa3IoKEeHUI0 OEI0ro CBETa B CIEKTP U

bubnunoreka LIOK
75 BOCITPUSITHIO IIBETA MPEIMETOB IIPH UX
https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUU Yepe3 I[BETOBbIE
bunbTphI"
VYpok-nipaktukym "BonHoBbie

76 CBOICTBa cBeTa: AMCIEPCHS,
uHTepdepeHus 1 nuppaxuus”

77 OmnsiTel Pe3epdopaa u mianerapHas bubnmnorexa [JOK
MOJEIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Moneins aroma bopa
Hcnyckanve v MOMIONIEHNE CBETa

. bubmuorexa [{OK
79 aromoM. KBaHTbl. JInuHeiuateie
https://m.edsoo.ru/ffOc144c
CHIEKTPHI
20 Ypoxk-nipaktukym "Habmronenue bubnmnorexa [JOK
CHEKTPOB UCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
N bubmuoreka [JOK
81 PagnoakTUBHOCTE U €€ BUIIBI
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siipa. Hykinonnas bubmuoreka [IOK

MOJEINb

https://m.edsoo.ru/ffOc18ac
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23 PannoaktuBHBIE IpEBpaIICHUS. bubmmoreka [JOK
N3oTomsl https://m.edsoo.ru/ffOclal4

24 Pemenue 3agau o teme: bubmuorexa [IOK
"PanuoakTuBHBIC NpeBpalieHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon nmonypacnana
VYpoxk-koubepenmus "PannoakTuBHbBIC

86 Heiyqeﬁn;b Bpan/Ipoz[e, MEJIUIUHE, buGnuorexa [IOK

| https://m.edsoo.ru/ff0c2126
TEXHHUKE
Snepubie peakuuu. 3aKOHBI
87 COX}II))aHeHIESI 3apsiIOBOTO ¥ MacCOBOTO bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprus CBA3U aTOMHBIX saep. CBs3b bubnnorexa [JOK
MAacChl U DHEPIUU https://m.edsoo.ru/ffOc1d7a

29 Pemenue 3ampau no reme "SAnepHeie
peakuun"

90 Peakuuu cuHTe3a u aeneHud saep. bubmmoreka IIOK
Ucrounnku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Aneprnas

91 sHepreTuka. JlencTus
PaINOAKTUBHBIX M3Ty4YEeHUN HaA KUBBIE
OpraHu3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

9 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. bubmuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBnie siBneHus"

93 KonrponsHas pabora no teme

"DJIeKTPOMarHuTHOE MOJIE.
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DNEeKTPOMarHUTHBIC BOJTHBI.
KBauroBrie sBienus"

[ToBTOpenue, o6o0IEHHE.

bubnunoreka LIOK

94 JIaGoparo e pabo 0 Kypc
pat ijH PabOTRLTO KYPEY https://m.edsoo.ru/ff0c245a
"B3zanmMopaencreue tea"
[ToBTrOopenue, o6o0meHue. Penenne
95 aCYETHBIX M KQUYECTBEHHBIX 3a7a4 I10 bubnmorexa [IOK
p A https://m.edsoo.ru/ff0c2572
teme "TeruioBbie porecch”
[ToBTOpenue, o6o0menue. Pemenue
bubnuoreka [{OK
96 pacyeTHBIX M Ka4E€CTBEHHBIX 3aa4 110
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx agBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
97 aCUETHBIX U KAUYECTBEHHBIX 3a71a4 10 bubnmorera OK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHOBOK"
[ToBTOpeHnue, 06061IEeHNE.
98 JIabopaTopubIe PabOTHI IO KypC bubmotexa HOK
" paTop p " ypey https://m.edsoo.ru/ff0c2c52
CBETOBELIE SBIIEHUS
[ToBTOpenue, o6o6menue. Padora ¢
99 TEKCTaMH I10 TeME "3aKOHBI bubnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUS B MEXaHHUKE
IToBTropenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus n bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTropenue, o6o0mmenue. Pabora ¢
101 TekcTaMH 110 TeMe "CBeTOBEBIE bubmmorexa TOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
102 [ToBTOpenue, o600meHne. Pabora ¢
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TekcTaMmu 1o TeMe "KBaHTOBasg u
snepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 3 27
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MPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIETI'O OBPA3OBAHUS

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pas3indaTrb SABJICHHUA 10 OMHMCAHUIO HMX XaApPaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SBJICHHUC

1.3

1.4

1.5

pacrio3HaBaTh IPOSIBIICHHE M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIATDH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU MPABUIIBHO
TpakToBaThb (PU3MUYECKUH CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHUE SIBJICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBAaTh €ro MaTeMaTU4YeCcKoe

BBIPpAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
yuclae W B KOHTEKCTE CHUTyallMd IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATb IPUYUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKHUX SBICHUH, (PU3MUECKUX 3aKOHA I

3aKOHOMEPHOCTHU
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1.7

1.8

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIIbI, CBS3BIBAIONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
yCIIOBUSL 3aJlaud  3alUCBIBaTh KPAaTKOE yCIOBHE, MOJCTaBIAThH
¢u3nueckre BeIUUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIpaBOYHbBIC JaHHbIE, HEOOXOAUMBIEC JJISl PEUICHUs 3ajay, OLIEHUBAThH

PEATUCTUIHOCTD TOTYICHHON (PU3UUECKOUN BETMUHHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU
(¢u3nUeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyYEHHBIM pe3yjbTaT, HAXOAWUTh OLIMOKH B

XO0J¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3yJIbTaTaM

1.9

1.10

1.11

1.12

1.13

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0 OIBITa U (POPMYITUPOBATH BHIBOBI

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HMCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUSI MPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHON MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPIAMBIX H3MEPECHU,
y4acTBOBaTh B IIJITAHUPOBAHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEAYS MPEII0KEHHOMY ILIaHY,
¢bukcupoBaTh pe3yibTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOJIUI U TpaQUKOB, JeaTh BBIBOABI

10 pe3yJibTaTaM MCCIIeI0BaHUS

IIPOBOANTh KOCBEHHBIE H3MEpEHUs (PU3NUECKUX BEIWYMH, CIeAys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYHHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHocTH Tmpu pabore ¢

J1a00opaTOpHBIM 000pYyI0OBaHUEM

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHLMIIBI JIEUCTBUS HM3YyYEHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHMA,
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1.15

UCIIONIb3YSl 3HAHUSA O CBOWCTBaX  (DU3WYCCKUX  SIBICHUHA U
HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

HNPUBOJUTL TPUMEPBl  (HAXOIUTh HMHQPOPMAIUI0 O MpHUMEpax)
MPAKTUYECKOTO HCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MIOBCETHEBHOM
KU3HU 11 oOecnedeHus: Oe30MacHOCTH TpH  OOpallleHHH C
npruOoOpaMu U TEXHUIECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS H

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOTI'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpMaluu B ceTu MHTepHET B
COOTBETCTBUU C 3aJlaHHBIM TTOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUI U MyTEM CpaBHEHUS Pa3IMYHbIX HCTOYHHKOB
BBIICTISITE  MH(POPMAIMIO, KOTOPAsi SBIISCTCS MTPOTHBOPEUHBOU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITNIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHer, BiIaaeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHpOpMaLuu

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
CoJIep’KaHus, B TOM YHCIE MyONUYHO JelaTh KpaTKue COOOIIEHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAHUN, MPU ITOM
IPaMOTHO UCIOJIb30BaTh W3YYEHHBI NOHATHUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

IIPU BBINIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeeiaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIQJ, B JEATENbHOCTb TIpPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHUE, YUUTBIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM

o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs




© MAOY I'umua3zus Ne 86. Pagouasi nporpamma yuedHoro npeamera « Pusuka. 7-9 kiaccbn»

pe3yjabTara

1.1

1.2

HCIIOJIB30BaTh IOHATHA

pa3jindaTrb SABJICHUA M0 ONMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (bmnqecxoe SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH

CyIIECTBEHHbIE CBOMCTBA (pU3HAKU) PU3NUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPAaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYNH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMH, CTPOUTH TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

Q)HSHHGCKI/IX BCINYHH

1.5

1.6

1.7

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/ILIGCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIlIMucCblBaTb €ro MaTrcMaTu4diCCKOC

BBIPAKECHHE

O00BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TE€N, B TOM YHCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 1
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 H3Yy4EeHHBIX CBOWCTBA

bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a1auu B 2 — 3 NEHCTBHUS, UCIONb3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4M 3aIIUChIBAaTh KPATKOE yCIOBUE, BBIABISTH HEJOCTATOK
JAHHBIX JJI1 pelIeHMs] 3a7adud, BbIOMpaTh 3aKOHBI U (HOPMYIbI,
HEoOXOoauMBbIE Ui €€ pEIIeHUs, MPOBOAUTh Pacuy€Thl U CPAaBHUBATH
MOJIydeHHOE 3Ha4YeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacrio3HaBaThb HpO6JICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MECTOAO0B, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHNA, BEIACIIATD

MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKaA
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MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BHIBOIBI

1.9

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznyeckux  CBOMCTB  Tenm:  (QopMmynMpoBaTh  IPOBEpsiEMbIe
OpPEINONOKEeHUs, CcoOUpaTh  yCTAaHOBKY M3  HIPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIMKUCBIBATh X0/ OIIbITa 1 q)OpMYJ'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JPYrOM C HCHOJIB30BAHUEM MPSIMBIX HW3MEPEHUM:
IUTAHUPOBATh HCCIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
U3MEpEHUs, CIeAysd MPEeAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUE TaONIUIl U TpaduUKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM MCCICAOBAHUA

MMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIUMHW, W BbBIYHUCIATH 3HAYCHHC

BCINYHHBI

1.13

1.14

1.15

1.16

C06J'IIO,I[aTL InpaBujia TCXHHUKH 0€e3011acHOCTH Ipu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

XapaKTepu30BaTh MNPUHIUNBI JIEHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBIEHUM U HEOOXoauMble

¢u3nyecKkrue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpHl IO CXeMaM U CXEMaTHMYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
DIIEKTPUUYECKUX IeTMed C TOCIeAOBAaTeNbHBIM U MapauIeIbHBIM
COEMHEHUEM  JJIEMEHTOB, pa3jiuyas YCJIOBHbIE 0003HauYeHUS
AJIEMEHTOB JIEKTPUUYECKUX LIEeTIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIUIO O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PU3NYECKUX 3HAaHUI B MOBCEIHEBHOM
KU3HM 1711 oOecriedueHHs 0€30MacHOCTH MpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpefie
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1.17

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COAEPIKAHUSI B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUUM M IIYTEM CpaBHEHUS
JIONIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

ABJIIETCS IPOTUBOPEUMBON UIIM MOXKET OBITH HEAOCTOBEPHOM

UCMOJNb30BaTh IPU  BBIIOJHEHUMM Y4YEOHBIX 3aJaHMH  Hay4HO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEP)KaHUs, CIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biamers  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHGOPMALUU U3 OJHOH

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPATKHUE YCTHBIC COOOIICHHUS,
0000mas wHPOpPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PH3UIECKOTO
COJICpKaHUs, B TOM 4YHUCIE MyOJIMYHO TPEACTABIATh PE3YIbTATHI
MPOSKTHON WM HCCIICIOBATENIbCKONW JIEATEIBHOCTH, MPH 3TOM
IpPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH IMOHATUHHBIN ammapar Kypca

($U3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

IIPU BBIOJHEHUM Y4€OHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesessaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMH, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHUBATb
COOCTBEHHBI BKJIQJ, B JESATENbHOCTb TIpPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemarh KOH()IUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA

1.1

HCIOJIb30BAaTh NU3YYCHHBIC ITIOHATUS

1.2

1.3

pa3jnydaTtb SABJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PU3NUYECKOE SBJICHUE
pacrio3HaBaTh IPOSIBIICHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MHUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPUPOJE,

npu 3TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B y‘-IC6HyIO, BBIACIIATD
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CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (DPU3UUIECCKUX SIBJICHUI

1.4

L.5

ONHKCHIBATh H3YYEHHBIC CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPAaKTOBaThb  (PU3MYECKHII  CMBICA  HCHOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3MUECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PM3MUECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
WCIIOJb3ysl W3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alHMCHIBAaTh €ro0  MaTEeMaTU4YeCKoe

BBIPA’XXCHUC

1.6

OO0BACHATH (PU3UYECKHE MTPOLECChl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/ISI/I‘IGCKI/IX HBJIGHI/Iﬁ, (1)I/I3I/I‘16CKI/IX 3daKOHa WJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBHUE, BBIABISATH HEAOCTAIOIINE  WIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUISL pelIieHusl, MPOBOJUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (bPISH"ICCKOfI BCIIMYHHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysd ONMMCAHUEC HCCIICOOBAHHA, BBIACIIATH
MMPOBEPACMOC TMPCAIIOIOKCHNUE, OLCHMWBATH IIPABHUJIBHOCTL IIOPAIKA
MMpOBCACHUSA HCCIICAOBAHUA, [ACJIIaTb BbBIBOJAbI, HWHTCPHPECTHUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUIO (U3NYCCKUX SBICHHA WIN
(bU3UYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMPATh YCTAHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHWS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOBI

1.10

MNpoBOAWUTL IIPU HCOGXO)II/IMOCTI/I CCPUI0  TIPAMBIX I/I3MepeHHI>'I,
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OTIpeJIeTIsisl CPEeHEee 3HAuCHHWE H3MEpseMOol BelMW4uHBbl ((POKyCcHOE
paccrosiHue coOuparomieil JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoda

HU3MEpPEHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

1.12

1.13

NPOBOJUTH HCCIENIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIHYUH C
UCIOJIb30BAaHUEM IMPSAMBIX HU3MEPEHUl: IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yIbTaThl
HOJYYEHHOM 3aBUCHUMOCTH (HU3UYECKUX BEJIWYMH B BUAE TaOIUIU

rpaduKoB, eNaTh BBEIBOJIBI 10 PE3Y/IbTaTaM UCCIICIOBAHHS

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3UYECKUX  BEJHYHWH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenysl MpeIIoKEHHOW HWHCTPYKIIUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pe3yJbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

71ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

pasinyaTh OCHOBHBIE MPHU3HAKM M3YYEHHBIX (PU3MUECKUX MoOJelneil:
MaTepuaibHas TOUKa, a0COJIIOTHO TBEPIOE TENO, TOUEUHBIN HCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C OINOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHHMA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

1.17

HUCITIOJIB30BAaTh CXEMBbI n CXEMAaTHUYHBIC PUCYHKH HN3YUCHHBIX
TEXHUUYECKUX YCTPOWUCTB, M3MEPUTENBHBIX npubopoB U
TEXHOJIOTHYCCKUX IPOLUECCOB IMpU PCHICHUU yqe6HO-HpaKTH‘IeCKHX
3aJa4, ONTUYECKUE CXEMBI ISl TIOCTPOSHUSI H300paKEHUH B MIOCKOM
3epKaJie ¥ cOOMpAIOIIEH JTH3e

NPUBOJIUTH TMpPUMEPHl (HAaXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HH JJI1  oOecriedeHHs O€30MacHOCTH TpU  OOpamieHun ¢
npruOoOpaMu U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHEHHSI 3/I0POBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIEH cpefie

OCYIIECTBIISATh OUCK MHGOPMAIH (PU3NIECKOTO COJIEPKAHUS B CETH
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1.19

NHTepHeT, caMOCTOSTENIBHO (QOpMYNIHpys TOWCKOBBIA  3arpoc,
HaXoOdUuTh nyTu OIIPCACIICHUA AOCTOBCPHOCTHU HOHy‘IGHHOfI
nH(pOpMallMM Ha OCHOBE HMMEIOIIMXCS 3HAHUM M JOMOJIHUTENbHBIX

HUCTOYHHUKOB

UCMOJNb30BaTh IPU  BBIIOJHEHUMM Y4YEOHBIX 3aJaHMH  Hay4HO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEP)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHeTr; Biaxers  NnpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHGOPMALUU U3 OJHOH

3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIC IIMCbMEHHBbIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(POpPMAMM W3 HECKOJIBKAX HCTOYHUKOB (PU3UIECKOTO
coJiepKaHus, MyOJIMYHO NPEACTABIATh PE3yJIbTaThl MPOEKTHOW HIIU
UCCIIEIOBATEIbCKONM  JAEATENbHOCTH, IPU  3TOM  I'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapar U3y4aeMoro paszaesna
GU3MKM U CONPOBOXKJATh BBICTYIUIEHHE INpPE3EHTALUEH C Y4ETOM

0COOEHHOCTEN ayauTOpUun CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiITh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKIJIaJ, B JEATENbHOCTh TPYIIBL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon Kon

IIpoBepsiemble 1eMEHTHI COIePKAHUS
pa3nena JJIeMeHTa

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

duzuka — Hayka O mnOpupoje. SABICHUS TPUPOIBI.
1.1 duznyeckue  ABJICHHSA. MEXaHMYCCKHE, TCIUIOBLIC,

QJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

@dusnueckue BeIMYUHBL.  V3MepeHne — (PHU3MUECKUX
1.2 BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

n3MepeHnil. MexayHapoiHasi CUCTEMA €IMHUIL

EcrtecTBeHHOHay4yHBIi METOJ| MO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIABUKCHHE TUIIOTE3,
1 OKCHEPUMEHT T1I0 TPOBEPKE THIOTe3, OOBSICHEHUE

Ha6n}01[aeMoro SABJICHUA

1.4 Onucanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIEICH

[TpakTyeckue paboTHI:

###Par#HH#113mepenne paccTOsTHUM.

###HPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par#H##0OnpeneneHne pa3MepoB MaJIbIX TeIl.

###Par###lI3mepenue  TemmepaTypbl NpU  [TOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TECMIICPATYPhI

INEPBOHAYAJIbHBIE CBEJJEHNMA O CTPOEHNUN BEIIIECTBA

###Par#H###CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pa3Mepahl. OMBITHI, JIOKA3bIBAIOIIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

###Par### ]| pmkeHne YACTHUII BEIIECTBA. CBs3b
2.2 CKOPOCTH  JBWJKEHHS  YacTUI[ C  TEeMIEpPaTypou.

BbpoyHnoBckoe nBuxenue, mupdysus

2.3 B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSHKEHUE U
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OTTAJIKUBaHHUEC

24

2.5

2.6

###Parf#H#H# ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHE
ra3oB, )XMJIKOCTEH U TBEPABIX (KPUCTAIIMYECKUX) TEll.
BzanmocBs3n MCKOY CBOMCTBaMH BCIICCTB B pPa3HbIX
arperaTHbIX COCTOSIHUSIX M HUX aTOMHO-MOJIEKYJISPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

[TpakTuyeckue paboOTHI:

###Par###0Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCTONIb30BaHueM (otorpaduit).

#H##Par###ONbITEI o HAOII0ICHUIO TEIJIOBOTO
pacIIMpEHHUs Ta30B.

###Par#H##ONbITEL 10 OOHAPYKEHUIO JEHCTBUS CUJ

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBYE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUIKEHHE
###HPar###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBUKE€HUU. Pacy€r myTu U BpeMeHU
JIBIDKCHUS
SIBnenue uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
33 TEN KaK MpPUYMHA U3MEHEHUs CKOPOCTHU IBUYKEHUS TEl.
Macca kak Mmepa HHEpTHOCTH Teja
3 34 #H#Par#t## InotnocTes BemecTBa. CBS3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BeIeCcTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJEHCTBUS TeEIl
3.6 Cuna ympyroctd u 3akoH ['yka. M3MepeHue cuibl C
' MTOMOIIBIO JUHAMOMETpPA
37 #H##Par###IBnenue TaroreHuss u cuna TspkectH. Cunna
' TSKECTH Ha JpYrux miaHerax. Bec tema. HeBecomocTh
38 Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHHUE IOKOSI.
' Tpenue B mpupoje U TEXHUKE
3.9 ##H#Par###Cnoxenne cuil, HaMpaBiICHHBIX 10 OJHOU
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npsMoii. PaBHoielicTBYIOIAs CHUIT

3.10

3.11

3.12

[TpakTuueckue paboOThI:

Omnpenenenre CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(mapuka B KUAKOCTH, MOJEIU  JIEKTPUIECKOTO
aBToMoOMIIE u Tak fganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa I0
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IMIOTHOCTH
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) mpyKuHbI OT
NPWIOKEHHOW  cuibl.  OMBITBL, JIEMOHCTPHUPYIOIINE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja |

XapakTepa COMPUKACAOIINXCS TOBEPXHOCTEN

®Ou3ndecKue SBICHUS B npupoac: NpuMEpPbl ABUKCHUA C
Pas3iIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHUBOM npupoac,

IICP'ICTBPIG CUJIbI TPCHUS B ITPUPOAC U TCXHHUKE

TexHUYecKre yCTpOMCTBA: TMHAMOMETP, MOAIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

HaBnenue TBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

+ YBEJIMYEHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TEeMIIepaTypbl
43 Ilepenaua naBneHust TBEPABIMHU TEIAMH, KUAKOCTSIMU U
' razamu. 3akoH [lackains. [THeBMaTHYECKHE MAIITUHBI
3aBUCUMOCTh  JIaBJIGHUST KUJAKOCTH OT  TJIyOWHBI.
4 4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoCy/Ibl.
[M'uapaBnuyeckre MEXaHU3MBI
AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
45 CYIIIECTBOBaHMS BO3AYIIHOW 000704ku 3emid. OTMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT
BBICOTBI HaJ] YDPOBHEM MOPSI
16 W3mepenune armocdepHoro npapneHus. [Ipubopsl ans
' HU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS
47 JlelicTBUE XUIAKOCTHM MU Ta3a Ha NOTPYXKEHHOE B HHUX

Teno. BelTamkuBaromas (apxumenoBa) cuiaa. 3aKOH
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Apxumena

4.8

4.9

4.10

4.11

IInaBanue Ten. Bo3gyxomnasanue

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
Onpenenenre BbITATKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha
TE€no,  NOrpyxEHHOEe B  JKUAKOCThb.  [IpoBepka
HE3aBHCUMOCTU BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIbITHI,
JIEMOHCTPHUPYIOIINE  3aBUCUMOCTh  BBITAIKHBAIOIICH
CUJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJIKOCTh YAaCTHU TeJla U OT IJIOTHOCTHU
JKUIKOCTH. KouctpynpoBanue apeoMerpa HIIH
KOHCTPYMpPOBAaHHWE  JIOJAKM M  OmIpeAelieHne €€

TPy30IO0IbEMHOCTH

du3nueckue SABJICHUSA B npupoae: BIMAHHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHUC

pBIO

TexHuueckue yCTPOHCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeomerp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanuyeckas pabora

5.2 Mexanudeckas MOITHOCTb

53 [IpocTeie  MEXaHU3MBL: pbIYar, OJIOK, HAKIOHHAS

' mI0cKocTh. [IpaBuso paBHOBecHs pblyara
5 54 [TpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky

«3omotoe  mpaBuino»  MexaHuku.  Kosddumment

5.5 ITOJIE3HOTO NENUCTBUSA MEXaHU3MOB. IIpoctsre
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHas YHEPTUH TeJIa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus
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8 KVIACC

Kox
pa3iena

5.8

59

5.10

[Tonnas MexaHnuyeckass >HEprusi. 3aKOH M3MEHEHUS U

COXpaHCHUA MEXaHHUYECKOM OHCpPIruun

[TpakTuueckue paboOThI:

#HH#Par#H##0Onpenenenue pabOTbl CHUJIBI TPEHUS IPHU
pPaBHOMEpPHOM JBI)KEHHUU Tejla [0 TOPU30HTAIBHOM
noBepxHoctu. MccnenoBaHue yciaoBHM paBHOBeCHUs
peryara. HMsamepenue KIIJI HakIOHHOH TIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTrUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

YCJIOBCKA

5.11

Kon
3JIEMEHTA

Texauueckue YCTpOﬁCTBaI pbryar, HO,HBH)KHLIﬁ u
HCHOIIBH)KHBIﬁ 6JIOKI/I, HAKJIOHHAsA IIIOCKOCTb, IMPOCTHIC

MCXaHU3MEbI B 6BITy

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

TEIUIOBBIE ABJIEHW A

6.1

6.2

6.3

6.4
6.5

OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOECHHMsA BemecrBa. Macca H  pasmepsl
MoJsieKys.  OmbITBI, NOATBEP)KAAIOIIME  OCHOBHBIE

IMOJIOKCHHUA MOJ'ICKy.]'IHpHOKHHCTH‘ICCKOfI TCOpHUU

Mopgenu  TBEPAOro, JKMAKONO U ra3000pa3HOro
cocTossHUM BemiecTBa. Kpucramnuueckue u amop¢HbIe

TCIa

OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETHYECKON

TEOpuun
CMaunBaHue U KallWJIJISIPHBIC SBICHUS

Tennopoe paciipC€HuC U CKaTUC

6.6

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO
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6.7

6.8

6.9

6.10

TCIIJIOBOT'O ABMIXXCHUSA YaCTHI]

Baytpennss sneprus. CnocoObl ”3BMEHEHHS! BHYTPEHHEH
SHEPruu: TeIionepeaada U CoBepIeHue paboThl

Bunel terionepenayu: TEMIONPOBOIHOCTb, KOHBEKIIUS,
U3Iy4yeHue

KonnuectBo  TeruioThl.  YaenbHas — TEIIOEMKOCTh
BelIeCcTBa

TermmooOMeH W TEIUIOBOE paBHOBECHE. Y paBHEHHE

TEII0BOro OajaHca

6.11

IInaBnenue u OTBCPACBAHUC KPHUCTATINIMYCCKUX BCIUICCTB.

Y aenbHas TEIIOTA IJIABJICHUS

6.12

6.13

[lapooOpa3zoBanue 1  KoHJeHcauus. Vcmapenue.
Kunenne. VYpaenpHas  Temora  1mapooOpa3oBaHUSL.
3aBUCUMOCTb TeMIIepaTypbl KMIIEHUSI OT aTMOC(EpPHOro

JaBJICHUA

Bnaxnocts BO3yXa

6.14

SHepFI/Iﬂ TOIIJIMBA. yI[GJII)HaFI TCIJIOTA CropaHusa

6.15

[Mpunnunel  pabotel  TeruoBbix  aBurarenein  KIIJ]
TEIJIOBOT'O ABUTATEISI. TeIUIOBBIE ABUTATEIIM U 3alllUTa

OKpY>Karolleu cpebl

6.16

3akoH COXpPAaHCHUA U MPECBPALICHUA DOHCPIUH B TCIIJIOBBIX

mporeccax

6.17

[IpakTuueckue padbOTHI:

###Par###0nbITel MO  OOHAPY)KEHUIO JIEUCTBHS CHJI
MOJIEKYJISIPHOTO TIPUTSKECHMSL.

#H#H#Par###ONbITBl 110 BBIPALIMBAHUIO  KPUCTAJIJIOB
ITOBapE€HHO COM WM caxapa.

#H#HPar#t##ONBITEL o HaAOJIFOIEHUTO TEILJIOBOTO
paciIvpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX TeIl.
###Par##H#Onpenenenue aBleHUs] BO3AyXa B OajuloHe

HITpHIIA.
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6.18

###Parf##0nbITbl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
JABJICHUS BO3[yXa OT €ro o0béMa W HArpeBaHUS WU
OXJIKICHHUSI.

###Par###] [poBepka rUnoTe3bl JMHEUHOW 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON
TpYOKe OT TeMIEpaTypHl.

###PartH##Habmonenne M3MEHEHUS BHYTpPEHHEU
SHEPruu Tejla B pe3ylbTaTe TeIulonepenayd u padoThl
BHEIIHUX CHUJI.

###Par##lccnenoBanre SBJICHUS TEIUIOOOMEHA TIpH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOMBI.
#H##Par###OnpeneneHue KOJIM4eCcTBa TEIUIOTHI,
MOJTyYEHHOTO BOJIOW TPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITHIHHAPOM.

#H#Par#H#Onpenenenue  yIelbHOM  TEIIOEMKOCTHU
BEIIECTBA.

###Par###lccnenoBanue npoluecca UCnapeHusl.
##H#Par#H#Onpenenenue  OTHOCUTENIBHOM  BIaKHOCTH
BO3/IyXa.

#H##Parf##Onpenenenue yAaenbHOW TEIUIOTHI IJIABICHUS

IbJA.

Ousnyeckue SBICHUS B TMPHUPOJAE: TMOBEPXHOCTHOE
HaTSDKEHHE W KaNMWJUIIpHBIE SBJICHHS B TIPUPOJIE,
KpUCTaJUTBI B TIpupoae, u3nydeHne CoiHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTA.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IIPUMEpHI
HCIIOB30BAHNS KPUCTAJJIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPHI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPECHHETO CTrOPaHus.

7 OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA
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7.1 Dnektpusanus Ten. [[Ba posia aIeKTpUUYECKUX 3apsiioB
B3aumogeiictBue 3apsokeHHBIX Ten. 3akoH KyioHa
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUSI MEXTy TEJIaMH)
Dnektpuueckoe nosne. Hanpssk€HHOCTD 3JEKTPUUECKOTO
7.3 noss. lIpyHIunD cyneprnos3unuu 3JIEKTPUYECKUX I0JIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku u
TUDIIEKTPUKU
7.5 3aKOoH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
6 ONEKTpUYECKUI ~ TOK.  YCIOBHUS  CYLIECTBOBAHMS
' ANEKTPUUYECKOr0 TOKA. VICTOUHMKH TOCTOSTHHOT'O TOKA
JeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJKOCTSX M ra3ax
Onekrtpuueckass nenb. Cuna ToOKa. OJNEKTPUYECKOE
7.8
HaIpspDKEHUe
=9 Conporusienue IIPOBOJHMKA. VY nenpHOE
' COTIPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa AJ1s1 yyacTKa Lenu
[locnenoBarenbHOE M MapajljiesIbHOE  COEAMHEHHE
7.11
IIPOBOJHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyna — Jlenua
713 DNeKTpUYecKue Lenu U MOTPEeOUTENH DIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocrosHHble MarHuTHl. B3amMoaelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MarautHoe mone. MarHuTHoe moje 3eMIM U €ro
' 3HaYEHHE IS KU3HU Ha 3eMiie
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OmneiT Opcrena. MaruutHoe 1oJie 3JIEKTPUUECKOTO TOKA.

[IpuMeHeHHe 2IEKTPOMArHuTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJISI HA TPOBOAHUK C TOKOM.
DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmons3oBaHue
JJIEKTPOJBUIaTeIei B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIIOpTe

7.18

Oneitel  @apages.  SIBineHue  3IEKTPOMArHUTHOMN

uHaykauu. [Ipasuio Jlenna

7.19

7.20

DIEeKTPOTreHeparTop. CriocoOsr MOJTY4CHUS
JNEKTPUYECKOM  DHEpPruu.  DJIEKTPOCTAHLIUU  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIrun

[IpakTuueckue padbOTHI:

OnbIThl O HAOMIONEHUIO 3JEKTPU3ALUM TeJl UHIYKIHEH
Y TIPU CONPUKOCHOBEHHUU.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
IPOBOJHHUKH U JUIICKTPHKH.

COopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
HOCTOSIHHOT'O TOKa.

W3mepenune u peryanpoBaHnie CHITBI TOKA.

W3mepenue u peryanpoBaHue HapsHKEHUsI.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, HYIIETO Yepes
PE3UCTOP, OT CONMPOTHUBIIEHUS PE3UCTOPA U HANPSIKEHUS
Ha Pe3UCTOpE.

OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHMOCTh
JIEKTPUUECKOTO CONPOTHUBICHHUS MPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEeYHOro CeYeHUs 1 MaTepuaia.
[IpoBepka mpaBuia CIHOXKEHUS HANPSDKEHUH — TIpH
MOCIIEZIOBATEIbHOM ~ COCIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia Al CUIBI TOKA MPH MapaieIbHOM
COeMHEHUN  pe3ucTopoB.  Ompenenenue  paboOTHI
JNIEKTPUYECKOTO TOKA, WAYINIETO Yepe3 PEe3UCTOp.

OHpe)IeJ'IeHI/IC MOIIHOCTH OJICKTPHUYECCKOTO TOKa,
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9 KIIACC

Kon

7.21

BbIIEIIsIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOYKY, OT HANPSKEHUS
Ha Heil. Onpenenenue KII/ narpesarens. McciaenoBanne
MAarHUTHOTO B3aMMOJCHCTBHS IOCTOSHHBIX MAarHHTOB.
N3yueHnrne MarHuTHOTO MOJISl MOCTOSIHHBIX MarHUTOB MPHU
ux oOveawHeHMHM ©  pasznencHun. VccrnemoBaHue
JEHUCTBUSI JIEKTPHUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.
OnpITEI,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHUIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HampaBlieHUs Toka B Karymke. M3ydenue

ﬂeﬁCTBHH MArduMTHOIO II0JIsI Ha IIPOBOAHHUK C TOKOM.

KonctpynpoBanue u U3y4YeHUE paboThI
3IIEKTPOIBUTATEIS. N3mepenne KII
3JIEKTPOABUTaTEIbHON YCTaHOBKH. OnbIThI o

HCCICAOBAaHUIO SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIHUU:
HCCIICAOBAaHUC W3MEHEHMH 3HAYeHHUs | HaIIpaBJICHUSA

HHAYKIIUOHHOI'O TOKa

dusznueckue SBICHUS B MPHPOJE: DICKTPUUYCCKHE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIE€ 3eMJId, Apen( MOFOCOB,
POJIb MAarHuTHOI'O IIOJIA AJId KU3HU Ha 3GMJ'Ie, MOJISIPHOC

CHUAHHC

7.22

Kon snemenTa

TexHu4eckue yCTpPOWCTBA: DSJEKTPOCKOI, aMIIEpPMETP,
BOJIBTMETP, PEOCTaT, CUETUMK DIEKTPUUYECKON SHEPrHH,
JIEKTPOOCBETUTENbHbIE  NMPUOOPBI,  HarpeBaTesIbHbIC
ANEKTPONPUOOPHI (mpumepsr), AIEKTPUUYECKUE
MPEIOXPAHUTENHN, dJICKTPOMArHUT, ODJIEKTPOJIBUTATENb

IMOCTOSHHOI'O TOKA, reHEPaTOp MOCTOAHHOI'O TOKa

[TpoBepsieMble 2I€MEHTBI COAEP)KaAHUS
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paszznena
MEXAHUWUYECKUE SABJIEHUA
g1 Mexanunueckoe JABWKEHHE. MarepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKECHUS
8.3 PaBHOMEpHOE NPAMOJIIMHEITHOE ABUKEHHUE
###Par###HepaBHOMEpHOE NMPSIMOJIMHENHOE JBUKCHUE.
8.4 CpenHsis 1 MIHOBEHHass CKOpPOCTb  Tejla  IpU
HEpPaBHOMEPHOM JBUKECHHUU
25 Yckopenue. PaBHOyCcKOpeHHOE MPSAMOJIMHEHHOE
' JBUYKEHUE
8.6 ###Par###CBoOonHOe magenue. OneITel [Nannnes
#H##Parf##PaBHOMEpHOE JBUKEHUE IO OKPYKHOCTH.
8.7 [lepuiog u uactora oOpamieHus. JluHeliHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE
8.8 [Tepssiit 3akoH HproTOHA
8 8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroTrona
8.11 H#ParfH#H#] [puHIMT Cyneprno3niuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ###Par#H##Cuna TpeHus: cuiaa TPEHUs CKOJBbXEHMUS,
' cujia TPEHUs MOKOs, IPYrue BUIbl TPEHUS
814 #HH#Par#H##(Cuna  TSOKECTM M 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaeHUS
815 JBuxenne  muaHer  Bokpyr  Comnma.  IlepBas
' KocMu4ecKasi CKopocTb. HeBecoMoCTh U nieperpy3ku
816 PaBHOBecue MaTtepuaabHOM TOUKH. AOGCOIIOTHO TBEPI0E
' TEN0
817 #HPar###PaBHoBecue TBEPIOro Tena C 3aKpeIIEHHON
' OCbI0 BpanieHusi. MomeHT cwibl. LIeHTp Tsxectn
8.18 Nmnynbce Tena. M3menenne nmmyinbca. UIMmynbe cuiibl
8.19 3aKOH COXpaHEeHUsI UMITyJIbCa
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8.20

#HH#HPar###PeakTUBHOE IBIDKEHUE

8.21

8.22

Mexanudeckasi paboTa U MOITHOCTb

PaGora cun TsxkectH, ympyroctd, TpeHus. CBs3b

SHEPruu U paboThl

8.23

8.24

8.25

HOTGHHI/IaJ'IBHaH OHCPIuAa TCIa, IIOAHATOIO Haj

MOBEPXHOCTHIO 3eMiIn
[ToTrenumanpHas SHEPTUs CKATON MPYKUHBI

###Par###Kunernueckass  sHeprusa.  Teopema o

KHHETHYECKOM OHEpPIrun

8.26

###Par###3aKkoH COXpaHEHUSI MEXAaHUYECKOU SHEPTUU

8.27

[IpakTuueckue padbOTHI:

OmnpeneneHue cpelHEl CKOPOCTU CKOJIBXKEHHs Opycka
WIM JIBWJKEHUS IIapuKa [0 HaKJIOHHOM IIOCKOCTH.
OmnpeneneHue ycKOpeHUs Tella IpU PaBHOYCKOPEHHOM
JBUKEHHUU 110 HAKIIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4alIbHOM CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HadallbHOM CKOpPOCTH IMYTH OTHOCATCS
KaKk psA  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpPMalbHOro JaBieHus. OmnpenencHue
KodppUIMeHTa TpeHHUs CKoubXkeHus. OnpeneneHue
KECTKOCTU MpyxkuHbl. OmnpexneneHue padOThl CUIIBI
TPEHUsT TpU PABHOMEPHOM JBWKEHMM Tela IO
TOPU30HTANILHOM MoBepxHOCTH. OmnpeneneHue padOTHI
CWJIBI  YOpPYrOoCTH  TNpU  TOOBEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEMOABMXKHOTO M TMOABMXKHOIO

OJIOKOB

8.28

@u3nYEeCKUe SIBJICHUS B NPUPOJEC: NPUIUBBI U OTJIUBBI,
JIBKeHUe TiaHeT COJIHEUHOW CHUCTEMBI, PEaKTHBHOE

ABUIKCHUC KUBBIX OPTaHNU3MOB

8.29

Texuuyeckue YCTpOﬁCTBaI CIInAOMETD, JaTYUKH
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TMIOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAaKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

Konebarensaoe nmxenne. OCHOBHBIE XapaKTEPUCTUKH

KOJIEOAHHIA: nepuon, 4acrora, aMIlInTyJla

9.2

9.3

MaremaTrnueckuit u MPY>KUHHBIN MasITHUKH.

[IpeBpamenue sHeprun npu KojaedaTeTbHOM ABHKCHUN

3aryxaromue KoyiebaHusi. BbIHYXJEHHBIE KOJIeOaHMUS.

Pe3onanc

94

9.5
9.6

Mexanndeckre BOJHEL. CBOHCTBAa MEXaHHYECKUX BOJIH.
[IpononbpHbie W monepeyHbie BONHBL. J[JIMHA BOJHBI U
CKOPOCTh €€ pacnpocTpaHeHUss. MeXaHW4YECKHUE BOJIHBI B
TBEPJIOM TeJIE, CECMUYECKUE BOJTHBI

3ByK. 'poMKOCTB U BbICOTa 3BYyKa. OTpakeHUE 3ByKa

Wndpa3Byk u yiabTpa3ByK

9.7

9.8

9.9

[IpakTuyeckue paboOTHI:

OmnpeneneHue 4acToTbl UM Hepuoja  KosebaHui
MaTEMAaTUYECKOTO MasITHUKA.

OmnpeneneHue 4acToTbl UM Hepuoja  KosebaHui
IPY>KMHHOI'O MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Ilepuoja  KoJjeOaHM
MOABCIICHHOI0O K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Ilepuoja  KoJjeOaHMi
IPY>KUHHOIO MasiTHHKa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTH nepuona Kosie0aHui rpysa,
MIOJBEIICHHOIO K HUTH, OT MAccChl Ipy3a U >KECTKOCTH
npyxuHsl. I3Mepenue yckopeHus cBOOOAHOTO NaieHUs
du3nueckre SBICHUS B Iprupoac: BOCHPHUATUC 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHUE, CEUCMHYECKUE BOJIHBI,
IIyHaMH, 3XO

TexHudeckue yCTpOMCTBA: HXOJOT, HCIIOIb30BAHNE

yABTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10
10.1

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

CsoiicTBa QJICKTPOMAIrHUTHBIX BOJIH
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11

10.2

[[Ixana 31eKTPOMAarHUTHBIX BOJIH

10.3

DnekTpoMarHuTHas npupoaa cBera. CKOpOCTh CBeTa.

BomnHoBEIE cBOMICTBA cBETA

10.4

[IpakTrueckue pabOTHI:
N3ydyeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH C

TTOMOIIIbI0 MOOMIJIBHOTO TeedoHa

10.5

dusnueckue SBIEHUS B IHpUpoAe: OHOIOrHyecKoe
JEHCTBHE BUJIIMOTO, yIBTPapUOIETOBOTO u

PEHTICHOBCKOI'O I/ISJ'IyLICHI/Iﬁ

10.6

Texunyeckne YCTpOﬁCTBaZ HUCIIOJIB30BaHHUEC

OJICKTPOMAriMTHBIX BOJIH JJI COTOBOM CBS3U

CBETOBbBIE ABJIEHUA

11.1
11.2

JlyueBast Mmosienb cBeta. MicTouHMKY cBETa

[IpsmonuHeitHOE pacpocTpaHeHHe CBETa

11.3

114

Otpaxenue cera. [lnockoe 3epkano. 3aKOH OTpaKeHUs
CBETa
IIpenomnenune cBera. 3akOH MPEIOMIICHHS CBETa.

ITonnoe BHYTPCHHCC OTPAKCHUC CBCTA

11.5

JIunza. Xop jiydeil B IMH3E

11.6

11.7

11.8

Ontuueckast cucrema ¢oroannapara, MHKPOCKONa U
TEJIECKOIa

I'maz kak onrunyeckas cucrema. biauszopykocts u
JAIbHO30PKOCTh

Pasnoxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.

CrnoxxeHnne CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTuyeckue paboOTHI:

###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpa)XKEHHs CBETOBOTO JIy4a OT yIJIa MaJCHHUS.
###Par#Ht#l13yuenne  XapakTepUCTHK  H300paskeHus
IIpeIMETa B INIOCKOM 3€pKalle.

###Part##lccnenoBanue 3aBUCHUMOCTH yriia
MIPEJIOMJIEHUS] CBETOBOIO JIydya OT yIVIa IaJeHUs Ha

T'paHUILEC «BO3AYX — CTCKIIO».
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12

###PartH#lonyueHne WM300paKEHH C  MOMOIIBIO
coOuparoIIe JTHH3HI.

###Part##Onpeneneaue (POKyCHOTO pacCTOSHHS U
ONTUYECKOUN CHUITBI COOUPAIOIICH JTHH3BL.
###Part##0OnbITEI IO pa3lIoKEHUI0 Oeloro cBeTa B
CHEKTP.

###Par###OnbITbl 0 BOCHPUATHIO I[BETA MPEIMETOB

pH UX HAOJIOAEHUH Yepe3 BETOBbIC (DUIBTPHI

dusndyeckue SIBICHUS B npupoac: 3aTMCHHUA COJ'IHI_Ia n

11.10 JIyHbl, 1[BE€TA TEJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)

11 TexHuueckue YCTpOMCTBA: OUKH, MIEPUCKOIL,

' (doToanmapar, ONTHICCKUE CBETOBOJIBI
KBAHTOBBIE SAABJIEHUA

121 Oneitel Pezepdopna u mnmanerapHass MoOJeib aToma.
' Mopnaens atoma bopa

122 Hcnyckanve W morjiouieHue cBera aroMoM. KBaHTBHI
' JInnenyaTele CIIEKTPHI

12.3 PanuoakTuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHHs

124 Crpoenue aromHoro sanpa. HykioHHas Mozenb
' aTOMHOTO siapa. M30Tomnsl

oy PanuoaktuBHbie mipeBpamienus. [lepuoa momypacnana
' ATOMHBIX SIJIEP

126 SnepHble peakiuu. 3aKOHbI COXPAHEHHS 3apsiIOBOIO U
' MacCOBOTO YHCE

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

123 Peakiuu cunTe3a u genenus siaep. VICTOUHUKY SHEPTUH
' ConHua u 3B€311

12.9 Snepnas osHepretuka. JledcTBHE  pagMOaKTUBHBIX
' W3JIy4eHUH Ha )KMBbIE OPraHU3MbI

[IpakTudeckue pabOTHI:
12.10 HaGmronenne CrulomHbIX W JIMHEHYATBIX  CIIEKTPOB

HU3JTy4YCHUS.
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HccnenoBanne TPEKOB: M3MEPEHHE SHEPTUM YaCTHUIIBI
110 TOPMO3HOMY TyTH (110 (hoTOoTpadusiM).

N3mepenue paanoaktuBHoro ¢poHa

12.11

12.12

®usnueckue SBICHUSA B IPUPOAC: €CTECTBEHHBIN
PaavOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
PaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
JNEUCTBUE PAaJUOAKTUBHBIX W3JIyYEHUH HA OpraHU3M

YCIO0BCKa

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/I,I[yaJ'IBHHﬁ JO3UMETP, KaMeEpa Bunscona




© MAOY I'umua3zus Ne 86. Pagouasi nporpamma yuedHoro npeamera « Pusuka. 7-9 kiaccbn»

IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHHUA O 3aKOHOMEPHOU CBS3H
U T[I03HABAEMOCTU SIBICHUN MPUPOABI, O POJU DKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeili poau (UMK B Pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHuH, 00 »HBOIIOLUU
(U3UYECKUX 3HAHMM U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpaA, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O IBMKEHUU Kak
Croco0e CyIIeCcTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BEUIeCTBA, O (PU3UYECKOH CYIIHOCTU SIBICHUH NPUPOJIBI
(MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NUECKOE SBIICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXAalOlIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/IC OCHOBaMM MOHSITHHHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX IJId PCIICHHA y‘I€6HBIX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/I3I/I"ICCKI/IG SABJICHUA U

IIPOLIECCHI, UCTIOB3YS PYHIAMEHTAIbHBIE U IMIMPUUYECKUE 3aKOHBI
YMeHMe onuchIBaTh U3yYeHHbIE CBOMCTBA TeN U (PU3HUECKUE SIBICHHUS,
UCIOJIB3YS PU3NYECKUE BEITUYUHBI

Bnagenue ocHoBaMM METOJOB HAaydyHOTO TIO3HAHHUS C Y4ETOM
coOuII0/IeHHs MTpaBUIl O€30MacHOro Tpyaa: HaONoJeHHe (PU3NIECKUX

SIBJICHUMN:
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YMEHHUE CaMOCTOSITEIbHO COOMPATh HKCHEPUMEHTANBHYIO YCTaHOBKY
U3 JTaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOADI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHMUNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKLUH, BBIUUCISTH
3HA4YEeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHON MTOIPEIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIL;
CaMOCTOSITENIFHO ~ cOOMpaTh AKCHEPUMEHTAIBHYIO YCTaHOBKY H
OPOBOJIUTH  MCCIEJOBAaHUE 1O  MHCTPYKLUUH,  IPEJICTaBIATh
MIOJTyYCHHBIE 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TaOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3ysIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
6 ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAas MOJCIh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITb UX Ui

00BIACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecCccoB

VYMmeHue oOBSACHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTYyallMil NPaKTUKO-OPUEHTHPOBAHHOIO
7 XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuEHHBIE CBOICTBA (PU3UUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarb pacué€THble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (U3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alMChIBaTh KpPaTKOE YCJIOBUE 3a1ayH,
BBISIBIISITh  HEJIOCTAIOININE JIaHHBIC, BHIOUPATh 3aKOHBI M (OPMYIIBI,
HEoO0XouMble il €€ pelIeHus], UCIOJIb30BaTh CIIPAaBOYHbIE JTaHHbIE,
MPOBOJIUTh PACYETHI W OICHWBATH PEATUCTHYHOCTH IMOTYYSHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb
(bU3NIeCKOi BETMUNHBI, TOJTYYEHHOHN TPU PEIICHUH 3a1a91

YMeHne XapaKTepu30BaTh MPHUHIUIBI  JEHCTBUS  TEXHUYECKHUX

9 yCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX

TEXHOJIOTHYCCKUX IMPOLECCOB MO UX OIMMMCAHUIO, UCIIOJIB3YA 3HAHHUA O
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10

CBOMCTBAaX (DU3MYECKUX SBICHUUW W HEOOXoauMmble (DHU3NUECKHE

3aKOHOMEPHOCTH

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30MacHOCTH — NPHU
oOpamieHun ¢ OBITOBBIMH ~ NpUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbsI W  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIeH cpele; MOHUMaHUe
HEOOXOMMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHM

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsl U MPEICTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUSI C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BATh  IPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMM Hay4YHO-IOMYJISIPHYIO JIMTEpaTypy
(Gu3M4ecKoro cojep:KaHus, CIpPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WuTepHer; BnaageHue 0a30BBIMM  HaBbIKAMU  [IPEOOpPa3OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYI'YHO; yMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHMs Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB
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INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHMWMYECKHUE ABJIEHUA
1 Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. Cuctema  OTCU€Ta.
' OTHOCUTENBHOCTD JIBHXKEHHS
PaBHomepHOe u HepaBHOMepHOE JBIKeHHE. CpenHsisi ckopocTh. Dopmyna 1Jis
1.2 BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMepHOE NPSAMOJIIMHEMHOE JBUKEHHUE. 3aBUCHMOCTh KOOPAMHATHI T€da OT
BPEMEHU B CITy4yae paBHOMEPHOTO MPSIMOJIMHEUHOTO JTBUKEHUS
13 x(t)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHM JUIsI TPOCKIUU CKOPOCTH, MPOEKIIMH
NepeMENIeHHs, IyTH, KOOpPAMHATBI NIPU PABHOMEPHOM IPSIMOJIMHEHHOM
JIBIDKCHUH
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHM B Cllydae pPaBHOYCKOPEHHOTO
HNPSMOJIMHEMHOTO IBU>KEHUS:
3
Se(f)=vy = f+ay = ;
2
@opMynbl I MPOCKUUU TMEPEMEIIEHUs, MPOEKUUH CKOPOCTH U MPOECKLIUU
YCKOPEHHS TIPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-5.
U_\'('f) =g T4, 1,
a,(f)=canst,
Ul.‘c: - Ul.'r: zzax‘gr
I'padyikn 3aBUCUMOCTH OT BpPEMEHH ISl MPOEKIIMH YCKOPEHHS, MPOCKIINH
CKOPOCTH, MPOEKIMU TEepEeMELIEHUs], KOOPJAMHATHI MpPU PABHOYCKOPEHHOM
MPSIMOJIMHEHTHOM JIBHDKCHHUH
CBobonHoe manenue. GopMyiibl, ONMUCHIBaONIME CBOOOAHOE MajJE€HUE Tella IO
1.5 BEepPTHKAIH (JBW)KEHHE TeJda BHU3 WM BBEPX OTHOCUTENBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




© MAOY I'umua3zus Ne 86. Pagouasi nporpamma yuedHoro npeamera « Pusuka. 7-9 kiaccbn»

MPOEKIIMH CKOPOCTH M KOOPAMHATHI TNpU CBOOOJHOM TAaJE€HUU Tea 10
BEPTHKAIH
CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpyXHocTu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCIEHUS CKOPOCTH 4Yepe3 paJnyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue NEHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHus. PopMyiia Il BBIYUCICHUS YCKOPEHUS:
2
a. = U
" R
dopmyia, CBSI3bIBAIONIAS IEPUO]] M YACTOTY OOpaIeHHUS:
v = 1
T
Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cwuita — BektopHas ¢puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-d
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p _Fl—:»z

1.12

TpeHHe IIOKOA U TPEHUC CKOJILXXCHUS. dDopMyna JJId BBIYUCIICHUA MOJAYJISI CHJIbL
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1.13

1.14

1.15

1.16

TPCHUS CKOJIBXKCHUA:

Fszp-N

Hedopmarus tenma. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpYyroi
nedopmaruu (3akon ['yka):

F=k-Al

BcemupHoe Tsarorenne. 3aKk0OH BCEMHPHOTO TATOTEHUS:
m, -m,
F=G L1 _2
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 15 BBIYUCIECHUSI CUJIbI TSKECTU BOIM3H noBepxHocTH 3emnu: F = mg.
JIBmxenue ranet Bokpyr Counia. [lepBas KocMUYeCKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BEIMUMHA.
D=mi
HNmnynbe cucremsl Ten. U3Menenne umnynbsca. MMiynbse cuibl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CUCTEMBI TE:
D=1, +1m, U, =const

PeaktuBHOE nBHKEHHE

1.17

Mexann4geckas pa60Ta. qDopMyna JJIsI BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsoosc

Mexanunueckas MOITHOCTE:

N=2
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI1 BBIYUCIICHU A

KMHETUYECKON SHEPIUU:
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J'HUE
Ey ="

Teopema o kuHeTnueckou sHeprun. opmMyra aJisi BEIYUCIEHUS MOTCHIMAIbHON

SHCPTrUU TCjiad, MOAHATOIO

Hana 3eMIIEN:

E,= mgh

MexaHnueckas SQHeprus:

E=E;+E »

1.19 3aK0OH COXpaHEHHUs MEXaHWYECKON sHeprun. PopMyia Jj1sl 3aKOHA COXPAHCHUS
MEXaHMYECKOM HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparienue MexaHUYECKOM SHEPTUU TIPU HATMYUU CHIIBI TPCHHUS.
[IpocThie MexaHU3MBI. «30J10TOE PABUIIO» MEXAHHUKHU.

Ppruar. Moment cuiibl: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[TonBukHbIM 1 HenoaABMKHBIN O6510KU. KII/I mpocThIX MexaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
[aBiienue TBEpIOTO TENA.
®opmyna 1151 BBIYUCICHUS JaBJICHUS TBEPAOIO Tea:
F
FP= G
101 JaBnenue raza. ATMocdepHoe TaBieHue.
. I'uapocTaTyeckoe 1aBlieHUE BHYTPH KHIKOCTH.
®dopmyrna 7151 BBIYUCICHHS TaBJICHHS BHYTPU KHUIKOCTH:
P=Pgh+Dpm,
1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
1.23 3akoH Apxumena. DopMmyna g ONpEETICHUS BBITAJKUBAIONMIEH CHIIBI,
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JICUCTBYIOIEH HA TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:

Fo =P8V

VcnoBue nnaBanus tena. [InaBanue CYIOB 1 BO3AYXOILIaBaAHUEC

1.24

1.25

Mexanndyeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJICOaHMIA.

dopmyra, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHUI:

Marematnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpaiienue sHepruu Inpu

KoJie0aTeIbHOM JBUXKXCHHUH

1.26

1.27

3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

MexaHn4eCKHe BOJIHEL. HpOIIOJH)HI)Ie " TIOIICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTB pacClpOCTpaHCHUA BOJIHbI:

b=v-T

1.28

1.29

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOH BOJIHBI Ha T'PAHMIIC
JBYyX cpell. IHppa3ByK U ynbTpa3ByK

Ipakxmuueckue pabomul

W3mepenune cpenHed IMIOTHOCTH BEHIECTBA; apXWMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((GUIIMEHTa TPEHUS CKOJIbKECHHUS; pabOThl CHJIBI TPEHHS, CHIIBI
YIPYTrOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs Opycka MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IIOCKOCTH; YacTOThl M
nepuosia KosieOaHWH MaTeMaTHYecKOro MasTHHKA; YacTOThl W Iepuoja
Kosie0aHu NPYKMHHOTO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOILErO Ha phlyar;
paboThl CWJIBI YNPYrOCTH MpPH MOJBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU NOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
610Ka.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YaCTU TeJIa U OT IJIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHHS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B MpPYXHUHE, OT CTENEHU
nedopmaruu TPy KUHBI, YCKOPEHUsI OpycKa OT yrila HakKJIOHAa HAaNpaBIISIONICH;
nepuojia (4acToThl) KoueOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; MEPHOJA
Kojie0aHUM MPYXKUHHOTO MasTHHUKAa OT MacChl Irpy3a M KECTKOCTU MNPYKUHBI,

HCCJIICAOBAHUC HC3aBUCHUMOCTU IICPUOa KOJIeOAHUH HUTSHOTO MAasTHUKA OT
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Mmacchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

QDusuueckue s61eHUsA 6 nNpupoode: TIPUMEPHl JBUKEHHUS C PA3IUYHBIMU
CKOPOCTSIMU B ’KHBOM U HEXKUBOM MPUPOJIE, NEHCTBUE CHIIBI TPEHUS B IPUPOJE U

TCXHUKC, IMPUWIMBBI W OTIUBBI, JABWKXCHUC IIJIAHCT ConHeuHoM CUCTCMBI,

130 PEaKTUBHOE JBMIKCHUE KMBBIX OPraHW3MOB, PBIYard B TEJIC YEJIOBEKA, BIIUSHUC
aTMOC(EpHOTO JaBJICHUS HA >KMBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB )KHBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, X0
Texnuyeckue ycmpoticmea: CIUAOMETpP, AATYUKU TOJOKEHHS, PACCTOSHUS H
YCKOPEHHS, JHHAMOMETpP, TIOALUIMITHIUKH, paKeThl, pbIYar, MOJBIKHBIN U

131 HETIO/IBVO)KHBIN OJIOKHM, HAKJIOHHAs IUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,

' cooOmIarmuecst Cocyipl, YCTPOMCTBO BOJOIPOBOJAA, THAPABIMYECKUI Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPAa3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHUS
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KMHETUYECKOH  TEOpUH  CTPOCHHUS

2.1 BerecTBa. Mopenu TBEPIOTO, KHUIKOTO U ra3000pa3HOr0 COCTOSIHUI BEIECTBa.
Kpucrammmgeckue u amopHbie Tena

55 JBmwxkenne dvactur BemecTBa. CBsA3b CKOPOCTHM JIBUIKCHUS YaCTUI[ C

' TemIiepaTypoil. bpoyHoBckoe aBmxkenue, nuddy3us

23 CMauuBaHue ¥ KalWUISPHBIE SIBICHUS

24 TemioBoe paciiupeHue u cxatue

2.5 TemnoBoe paBHOBECHE

Yy Buytpennsis sneprusi. Pabora u Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPEHHEH SHEPrUu

2.7 Buzp! Teronepeaaun: TEIONPOBOJHOCTh, KOHBEKIIHS, U3TyYeHUE
HarpeBanne wu oxnaxnenue Ten. KommdecTBo — TemaoThl.  YjaenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPTUM B TEIUIOBBIX MpoIeccax. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9

QO +0, +..=0
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Ucnapenne u koHueHcausa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

510 WCIIApEHUsI M KOHJAeHcauuu. KumneHue KUAKOCTH. YAelnbHas TEIoTa
napooOpa3oBanusi: L = Q/m

2.11 BnaxxHocts Bo3myxa

[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpruu mpu

IJIaBJICHUU U KPpUCTAJJIM3allH. YILCJIBHaSI TCILIOTA IIJ1aBJICHUA:

2.12
=2

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:
2.13 q=0/m

2.14 [Tpuniumne! paboTs! TermoBsix AsuraTenei. KI1JI rermoBoro asurarens

Ilpakmuueckue pabomul

N3mepenue ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJYYEHHOIr0 BOAOH KOMHATHOH Temmeparypbl (UKCHUpPOBaHHON
Macchl, B KOTOPYIO OIIyII€H HarpeTblii MWIMHAP; KOJUYECTBA TEIJIOTHI,
2.15 OTJJAHHOI'O0 HAarpeTbhiM LMIMHAPOM, IOCJIE OIYCKaHUS €ro B BOAY KOMHATHOM
TEMIEPATypbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/AYyXa; YIEIbHOW TEMJIOTHI
IIaBleHus Jipga. MccinenoBaHue W3MEHEHHUs TEMIIEpaTypsl BOXBI  IIPH
Pa3IUYHBIX YCJIOBUSX; SIBJICHUS TEIJIOOOMEHa NpPU CMELIMBAHUU XOJIOJHOM U

FOqueﬁ BOJBI; IIpOo1IeCCa UCIIAPCHUSA

Qusuueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIPHBIC
2.16 SBJICHHSI B TIPUPOJIE, KPUCTALIBI B Tipupoje, uznydenne CoHIla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

Texnuueckue ycmpoiicmea: KaluUIApbl, IPUMEPBl UCIIOJIb30BaHUS KPUCTAJIOB,

JKUJKOCTHBIM TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHHS

217 JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 OnexTpuzanys Ten. J[Ba Buaa 3IeKTPHUECKUX 3apsi/iOB

3.2 BsaumonericTBue 3apspkeHHbIX Tenl. 3akoH Kynona
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3.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTr0 3apsiia
34 Onekrpuueckoe mnone. Hanpsx€HHocTh anekTpuyeckoro mnois. IIpuHuun
CYTNEPHO3UINH JCKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snextpuyeckux 3apsaoB. JledCTBUE 5SJIEKTPUYECKOrO IMOJsSL Ha
NIEKTpUYecKue 3apsabl. [IpOBOAHUKY U JUIIEKTPUKU
[TocTostHuBIN 2nekTpuyecKuil TOK. JlecTBus mekTpuueckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I=q/t,U=A/q
DNEKTPUYECKOE COITPOTUBIICHUE. Y JEIIBHOE 2JIEKTPUUECKOE CONIPOTUBIICHHE:
3.7 R = pl/S
A8 3axkoH OMa ais ydacTka snexkrpuyeckon nenu: I = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamiensHOE COeIMHEHNE POBOAHUKOB PABHOTO CONPOTUBIICHUS:
U =Uy;I=I+I; rR=5
2 2 7
CMeliaHHble COETUHEHMS IPOBOITHUKOB
Pabota 1 momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoyns — Jlenmna:
3.11 0= 2Rt
312 OneiT Opcrena. MarHuTHOe IOJIE€ NPSIMOTO IMPOBOJHHMKA € TOKOM. JIMHMM
MarHMTHON MHIYKIIUU
313 MarnuTHOE T10J€ TIOCTOSSHHOTO Mar’Hura. B3amMoaeicTBHE NOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
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IIpaxmuueckue pabomoi

W3mepenue  37I€KTPUYECKOrO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pGSI/ICTOpH, naMnqua), OT HaIIpsXKCHHA Ha KOHLax IIPOBOJHHKA,; 3aBUCUMOCTHU

316 CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOIIA/IA €r0 MOMEPEYHOr0 CEUCHUS U
YIE€IBHOTO COMPOTUBIICHHUS.
[IpoBepka npaBuia Jyuisi SAEKTPUUYECKOTO HAMPSKEHUST TIPH TOCIEI0BATEILHOM
COCIMHEHUN MPOBOJAHMKOB; MpaBHJIa JUISl CHJIBI AJIEKTPUYECKOTO TOKa IpH
napajuieJIbHOM COCIMHEHUHU ITPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA6leHUs 6 Npupolde: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUIECTBO KHUBBIX OPTaHH3MOB, MATHUTHOE TOJIe 3eMJTH, Jpeiid MOIOCOB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOcCTar,
CYETUUK  DJICKTPUYECKOM  DHEPTruu,  dDIEKTPOOCBETHUTEIIbHBIC  MPUOOPHI,

3.18 HarpeBaTelIbHbIE ANIEKTPONPUOOPHI (mpumepsr), JNEKTPUUYECKUE
MPEAOXPAHUTENIN, DJICKTPOMArHUT, JJICKTPOJBHUIaTEIh IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKA

3.19 OneKTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH

3.20 JlyueBast monens cBeta. [IpssmonnHeitHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cBeta

394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTudeckas cuia

' munH3bl: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
Ipaxmuyeckue pabomul
###Par###I3Mepenne  ONTUYECKON CHUIIBI COOMparoIell JUH3BI; (POKYCHOTO
paccTosiHusL coOuparolie JTHH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U

326 M300pakeHHs, KOrJa MpEeAMET PacIoyioKeH B JIBOWHOM (OKyCe), TOKa3aTels

MPETOMIICHUS CTEKIIA.
###Par###lIccnenoBanue cBoOWCTBa M300pa)XKeHUs, MOJYYCHHOTO C TIOMOIIBIO
coOuparomiel JTHH3bI, U3MEHEHHUsT (OKYCHOTO PACCTOSIHHUSI JBYX CII0O)KEHHBIX

JIMH3; 3aBUCUMOCTH Yrjia MpECJIOMJICHUSA CBETOBOI'O Jiyda OT yrjia MaacHus Ha
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TpaHUIEC «BO3AYX — CTCKIIO»

Qusuueckue saenenusi 6 npupoode. 3arMmeHuss ConHua u JlyHel, nBera Teu,

327 ONTHYECKHUE sBJICHUs B aTMochepe (1iBeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, QoTroanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
i1 PagunoaktuBHOCTE. Anbda-, Oeta-, raMMma-usnyueHus. Peakiuu anbda-u Oera-
' pacmaja
4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lranerapnas Mozenb aroma
4.3 CoctaB aroMHOro sifpa. M3orornsl
4.4 [Tepuoxa monypacnaga aTOMHBIX SITIED
4.5 S nepuble peakuuu. 3aKOHBI COXPAHEHUSI 3aPSI0BOI0 U MAaCCOBOT'O YMCET
Qusuueckue sA6leHUs 6 npupode. €CTECTBEHHBIM paJUOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3IIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIENCTBHUE PAJMOAKTUBHBIX M3JTy4YEeHUN HAa OPTraHU3M YeIOBEKa
47 Texnuueckue ycmpoticmea: CEKTPOCKOI, UHAUBUAYAJIbHBIN JO3UMETpP, Kamepa

BI/IJ'IBCOHa, sAACpHad SHCPreTuKa
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA
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