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MNOACHUTEJBHASA 3AIINCKA
[Iporpamma mo ¢u3uke ¢ HUCHOJb30BaHUEM 000pynoBaHUs IieHTpa «Touka
pocTtay» s 7-9 KJIacCOB COCTaBJICHA HA OCHOBE MOJIOKEHUH M TpeOOBaHUU K
pe3yibTaTaM OCBOCHHMSI Ha 0a30BOM YypOBHE OCHOBHOW 0Opa3oBaTeIbHOM
nporpammel, npeactaBieHHbIXx B PI'OC 00O, a takxke ¢ yuérom (denepanbHOM
paboueii mporpamMmbl BocnuTaHus W KoHuenuumu npenojaBaHUs Y4eOHOro
npeameta « Ou3nKay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOyYaromuXcsi M OPraHU3alui0 H3yYEHHUs
(GU3MKKM Ha NESITENIbHOCTHOM OCHOBE. B mporpamme mo (u3uke y4uTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (u3uke ycraHaBIMBAaET pacnpeereHue yueOHOro matepuana
no rogam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COACPKAaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUSd METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHMU paboveil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®dusuka SABISETCI  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
U SIBJICHUM, H3y4yaeMbIX XUMHUEH, OHOJIOTHEH, acTpoHOMHEH U (U3UUYECKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
IpPEeNoCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUS B CTPYKTYpe OOIIETo
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CJIIEIYIOIIMMU KOMIIETEHTHOCTAMHM, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCT:

e HAYYHO OOBSACHSTH SBJICHUS;

¢ OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIICIOBAHUS;

e UHTEPHPETUPOBATH JAHHBIE U UCIIOJI30BATh HAYYHBIE JI0KA3aTEIbCTBA
TSl TIOJTYYEHUSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyeHus: pu3suKU:

e MPUOOPETCHUE WHTEpPECa M CTPEeMJICHHS OOYYaIOIIUXCS K HAaydHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEIA;

e Pa3BUTHEC TPEICTABICHUN O HAYYHOM METOJ]e TO3HaHWS U (OPMHUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHHSIM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHUs] OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

e popMupoBaHuE TPEACTABICHUNA O poiM (PU3UKUA JUISI Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE  TMPEACTAaBICHUM O  BO3MOXKHBIX  cdepax  Oynyuien
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTmxeHne 3TUX IIeNied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO

oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIICTYIOIINX 3a/1aY:

e IPUOOPETEHHE 3HAHUM O  JUCKPETHOM CTPOCHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

e MPUOOpETEHNE YMEHUHN OIMUCHIBATH U OOBACHITH (PUBMUECKHE SIBICHHS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

¢OCBOGHME METOJIOB pELICHUs TMPOCTEHIIMX pacu€THBIX 3a1ady C
UCTIOJIb30BaHUEM duznyeckux Mojiene, TBOPYECKHUX u
MPaKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

e Pa3BUTHE YMEHHI HAOIOMATh MPUPOHBIC SIBJICHUS U BBITIOJHSATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTETHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaLMEN (U3HUUECKOro COAEpHKaHU,
BKJItOUasi ”HPOPMAITIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

¢ 3HAKOMCTBO CcO cepamu npodeccCuoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
GU3MKON, W COBPEMEHHBIMM TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZeN0), B §
KJ1acce — 68 JacoB (2 yaca B Heeno), B 9 kinacce — 102 gaca (3 yaca B HeeIMIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEN
OoOy4Jaronmxcs, Cucka AKCIEPUMEHTAIBHBIX 3a/laHUi, MPEJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.

COJAEPKAHUE OBYYEHUA

JlaHHbIe pa3zienbl BBIOpAHBI ¢ y4ETOM HauOOJiee HMIMPOKUX BO3MOXKHOCTEH IO
NpUMEHEHUI0 00opynoBaHus IeHTpa «Touka pocTa» Kak s MPOBEACHUS
1abopaTopHbIX paboT, TaKk W IJIsl JAEMOHCTpAllMOHHOTO 3KcnepumeHTa. Kpome
TOr0, TEPEUYUCICHHbIE pa3Aeibl 00JaJatoT HauOOJIBIIUM TOTEHUIHUAIOM JJis
OpraHu3aliy MPOEKTHON M UCCIIEA0BATENBCKOMN NEATEIBHOCTH 00YHYArOIINXCS.

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPY/KAKOIIEro MUpa.

@usnka — Hayka o mnpupone. fABieHus npupoabl. PUNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckne BenMUMHBL. M3MepeHue Qu3nueckux BenuyuH. PU3NYECKHE
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPO.Y.
EctecTBeHHO-HAy4YHBI METOJ| TO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TMIOTE3, OOBSICHEHHE
HaOmogaemMoro siiaeHus. Onucanue GU3NUeCcKuX SIBJICHHUM C MOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu c ucnonvzoseanuem ooopyoosanusn “Touka pocma.”

MexaHnueckue, TEMIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

1. ®usnyeckue MpUOOPHI U MPOLETypa MPSIMbBIX U3MEPEHUN aHAJTIOTOBBIM U

M (POBBIM TPUOOPOM.

Jlabopamopnuvie pabomvr u onvimvl ¢ UCHONb306AHUEM 000PYO0EAHUS
“Touka pocma.”

1. Omnpenenenue UEHbI ASEHUS MIKAJIbl U3MEPUTEIHHOTO TpUOOopa.

2. M3mepeHue pacCTOSHUMU.

3. H3zmepenue oO0bEéMa )KUAKOCTH U TBEPJOTO Tea.

4. OmnpeneneHre pa3MepoB MajlbIX TeEl.

5. M3mepenue temmneparypsl NP NOMOIIM KUAKOCTHOTO TEpPMOMETpa H

JATYMKaA TEMITEPATYPHI.

6. [IpoBeneHue mcciaenoBaHHs MO NPOBEPKE TMIOTE3bL: JAJbHOCTh IMOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OO0Jblle, 4yeM OOJbIlle BhICOTA
MyCKa.

Pa3nen 2. [lepBoHaya/ibHbIe CBeICHUS 0 CTPOCHUM BellecTBa.



CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>kenne dacTtul, BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEX]y CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGnronenue 6poyHOBCKOTO JBUKEHHUS.

2. HaGmionenue nuddyszuu.

3. HaOmionenue — siBneHui,  OOBSACHAIOIIMXCA  MNPUTSIKECHUEM  WIH

OTTAJIKUBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopuvie pabomel u onvimol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB (C  HUCIOJb30BaHUEM

dbotorpaduii).

2. OmbITHI 10 HAOJIIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHune u B3auMoAeicCTBHE TeJl.

Mexanuueckoe JBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpeliHssl CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SIBnenue wuHEpIMU. 3aKOH WHEpUMHM. B3ammoneicTBue Ten Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBHWXEHUS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHUYECTBOM MOJIEKYJ B €IUHULIC
o0BEMa BelecTna.

Cuiia Kak XapakTepucTUKa B3auMmojeicTBus Teil. Cuiia ynpyrocTd M 3aKOH
['yka. MI3mMepeHue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS M CHUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Heecomocts. CrioxkeHune
CWJI, HANPABJIEHHBIX O OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpEeHUe B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne cKOpOCTH MPSMOJIMHENHOTO JBUKEHHUS.
HaOnroienue siBneHust HHEPLIUU.

HaOnronenne n3aMeHeHus CKOpOCTU MPU B3aUMOICHCTBUU TE.
CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEII.

CnoxeHue CHJl, HalPpaBJICHHBIX IO OJJTHOM MPSMOM.

I A o



Jlabopamopnvie pabomul u onvimeal.

1. OmnpezneneHne CKOPOCTH PAaBHOMEPHOT'O JIBMXKEHUS (IIApUKa B KUIAKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOHIIS ¥ TaK Jiajee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJIBKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM INIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

4. ONBITHI, JIEMOHCTPUPYIOUIUE 3aBUCUMOCTb PACTsDKEHHUS (AeopMaliim)
IPYKUHBI OT IIPWIOKEHHOW CHJIBI.

5. OmbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CWJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHud. J[aBieHue rasa.
3aBUCHMOCTh JaBJICHHsA raza oT oObéMma, TemmepaTypsl. I[lepenaua naBneHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaima. [IHeBmaTmueckune
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT riayOuHbl. ['mapocratmyeckuid
napasokc. Coolmaromuecs: cocyibl. [ napaBinuecKkue MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW 000siouku 3emiu. OmnbiT Toppuyennmu. M3mepenue arMochepHOro
JaBJ€HUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus: aTMOC(EPHOTO TABJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTB JABJICHMS ra3a OT TEMIIEPATyphl.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mapaBauyeckuit mpecc.

[IposiBnenue neicTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.
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PaBeHCTBO BBITAJIKMBAIOUIEH CUJIIbI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcIIOBHE IUIABAHUS TEJ: IUIABAHHWE WJIA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIICHUS ITNIOTHOCTEH TeJla U KUIKOCTH.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOM B
JKUJIKOCTh YaCTH TeEJa.

2. OnpeneneHue  BHITAJIKUBAIOIICH  CWIbL, JEHUCTBYIONIEH Ha  TeJo,

IIOrPYKEHHOE B JKUIKOCTD.



3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEeUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpEIIECIIEHUE €€ IPYy30HOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanuueckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. llpumeHeHuwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprusi. KuHeTmyeckass W TNOTEHUUANIbHAs HHEPTHS.
[IpeBpaieHre OTHOTO BU/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
SHEPTrUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenrie pabOThl CUJIBI TPEHUS TIPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON MTOBEPXHOCTH.
2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HakIOHHOM IIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUH.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJIAPHO--KHUHETUUECKOU TEOPHUH.
CmaunBaHuE U KaNWJUISIPHBIE sIBJIEHUA. TenI0BOE paCIIUPEHUE U CIKATHE.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS
gactull. BuyTtpeHnsisi sHeprusi. CrocoObl HW3MEHEHHUS BHYTPEHHEH JHEpPTHUU:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Bunpr TEIUIONEPEAAYH:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue wu



OTBEpACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHAs TEIJIOTa IIABJICHUSI.
[TapooOpa3oBanne u koHaeHcanus. Mcmapenuwe. Kumenwe. YnaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JIABJICHHUSI.
BnaxxHocTh BO3ayXa.
OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.
[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIECH CPEbI.
3aKOH COXPAHEHUS U MPEBPALLCHUS YHEPTUH B TETUIOBBIX MPOIIECCAX.
Jemoncmpauyuu c ucnonvzoeanuem ooopyoosanusn “ Touka pocma.”
1. HaGnronenue 6poyHOBCKOTO JBUKEHHUS.
HaGmonenune nuddysuu.
HaGmronenue siBjeHU cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnrogenue TemioBoro paciumpeHus Ted.
W3meHeHnue AaBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM WIIU
OXJIQXKICHUH.
6. I[lpaBuiia u3MepeHus TeMIepaTypsbl.
7. Bunsl Tenonepenayu.
8. OxJjaxaeHue Mpy COBEPIICHUH PaOOTHI.
9. HarpeBaHue npu coBepiieHUH paOOThl BHEITHUMHU CHIJIAMH.
10. CpaBHEHHE TETNIOEMKOCTEN PA3JINYHBIX BELIECTB.
11. HaGnroneHnue KureHus.
12. HaGnroieHue mocTosiHCTBA TeMITepaTyphl NP MJIaBJICHUH.
13. Moaenu TemJIOBBIX ABUTaTEIICH.
Jlabopamopnvie padomvt u onvimsl ¢ UCNOAbIOGAHUEM 000PYO06AEHUS
“Touka pocma.”
1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.
2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.
3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACUIMPEHMS ra30B, JKUIKOCTEH U
TBEPABIX TEIL.
4. OmnpeneneHue NaBICHUs BO3AyXa B OaJJIOHE MINPUIIA.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThH [IaBJICHUS BO3JyXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHUSI.
6. IIpoBepka rumnoTesbl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOnioneHve wu3MeHEHUs BHYTPEHHEW OJHEpPruM Tela B pe3yibTare
TEIJIoNepeayn U paOOThl BHEITHUX CHJI.
8. HMccrnemoBanue SIBIEHUS TEIUIOOOMEHA TPU CMEIIMBAHUM XOJOJHOW M
ropsiueu BOJIbI.
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9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HArPEThIM METATUIMUYECKUM LIMIIMHAPOM.

10. Onpenenenre yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporiecca uCIapeHusl.

12. OnpenesieHne OTHOCUTENIBHOW BIAJKHOCTH BO3yXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pa3znen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUUECKUX 3apsiaoB. BzaummopeiicTBhe
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IIpuHnmm
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJI€H (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyuecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3aps/ia.

DJIEKTPUYECKUT TOK. YCJOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ConpoTuBieHHE MPOBOJHMKA. Y AEIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
o ydactka uenu. llocienoBarenbHOe U MapaliiebHOE  COCJAMHEHUE
MPOBOJIHUKOB.

PaGota ¥ MOIHOCTH dJeKTpUYeCKoro TokKa. 3akoH JDxoymns—JleHia.
DnexkTpudecKre 1Ny U MOTPEOUTENH IISKTPUIEeCcKo sHepruu B O0bITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoAEHCTBUME  TOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €r0 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1MoJ€  3JEKTpUYecKoro Toka. IlpuMenenue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJI Ha MPOBOHUK C TOKOM.
DJIEKTPOJIBUTATENIh TOCTOSSHHOTO TOKa. lcronb3oBaHUE SJIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCTIOPTE.

Omneitel @apajned. SABiaenue snekrpoMarHuTHOM uHAyKUuK. [IpaBuno Jlenua.
DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUS AIEKTPUUECKOU SHEPIHUHU.
DJIEKTPOCTAHIIUY Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu ¢ ucnonvzosanuem ooopyoosanun “Touka pocma”

1. DJeKTpu3aius Tell.

2. JIBa pojia 3NEKTPUUYECKUX 3aPSAI0B U B3aUMOJICHCTBUE 3APSIKEHHBIX TEI.

3. YCTpOWCTBO U IEUCTBUE IEKTPOCKOIIA.

4. DNEKTPOCTaTUYECKasl UHIYKIIUS.



25.

3aKOH COXpaHEHHUSI JIEKTPUUYECKUX 3aPSI0B.
[IpOBOIHUKH U AUBIEKTPUKH.

MoaenupoBaHre CUIIOBBIX JIMHUW 3JIEKTPUYECKOTO TMOJIA.
M CcTOYHHKH TTOCTOSIHHOTO TOKA.

JlerCTBUS SIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKHUMN TOK B HKHUJKOCTH.

. 'a3oBBI1 pa3ps.

. I3MepeHnure cuiibl TOKa aMIepMETPOM.

. I3MepeHune 3J1eKTpUUeCKOro HANPsKEHUS BOJIBTMETPOM.

. PeocraTr 1 MarasuH COpOTHUBIICHUM.

. B3aumoaencTBue noCTOSIHHBIX MarHUTOB.

. MonennpoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS TTOJOCOB MArHUTA.
. MoaenupoBaHrE MarHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTHoOE€ noJjie ToKa. DJIEKTPOMATHHUT.

. JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccrienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW UHIYKIIUH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAIPABJIEHUS] HMHAYKIHMOHHOTO TOKAa OT YCIOBUW €ro

BO3HUKHOBEHHUS.
DNEeKTpOreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopnuwvie padomsvl u onvimuvl ¢ UCNOIL30BAHUEM 000PYOOBAHUA

“Touka pocma.”

1.

o vk~ w

OnbITel 1O HAOMIOACHUIO DJJICKTPU3AIMHU Tel HWHIAYKIUEH U 1Opu
COTNPUKOCHOBEHUH.

Hccnenoanne JeWCTBUSL DIIEKTPUYECKOrO TOJSI HA MPOBOJHUKUA U
JABJTIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAMPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Yepe3 pPe3UcTop, OT
CONPOTUBJICHUS] PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUUECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEYHOrO
CEUEHMs U MaTepuraa.

[IpoBepka mnpaBuia CHOXKEHUS HAINPSHKEHUW IIPU  IOCIEIOBATEILHOM
COEJIMHEHUH JIBYX PE3HCTOPOB.



9. IlpoBepka mpaBuna Jjsi CWJIbl TOKA IPU MapajuleibHOM COEIUHECHUU
PE3UCTOPOB.

10. Onpenenenue paboThHI MEKTPUUECKOTO TOKA, UIYIIETO YepPe3 PE3UCTOP.

11. OnpenesieHHEe MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEIAEMOW Ha
pe3ucrope.

12. MccnmenoBanre 3aBUCHUMOCTH CUJIBI TOKA, MUAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIIpsDKECHMS Ha HEW.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBaHne MarHuTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3yyeHue MarHuTHOrO TMOJIA TMOCTOSHHBIX ~MArHUTOB IPU  HX
00BbEIMHEHUU U Pa3/ICTICHUH.

16. MccnenoBanne I€MCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl  B3aUMOJICHCTBUS
KAaTyIIKU C TOKOM M MAarHUTa OT CHJIbI TOKAa W HalpaBJCHUS TOKa B
KaTyIIKE.

18. M3yueHue neiCTBUSI MATHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl 3J1E€KTPOABUTATEIIS.

20. 3mepenue KII/] anekTpoaBUrareibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUS DIIEKTPOMArHUTHON WHIYKIUU:
MCCIICIOBAHUE HW3MEHEHUW 3HAYEHHUS W HAMNpPABICHHUS HWHAYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHne. HepaBHOMepHOe NmpsMoianHEHOe aBMKeHUE. CpeaHsss 1 MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOE
nagenue. OnsIThl [ anumes.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u wyactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3axk0oH HeroToHa. Bropoi 3axkoH Herorona. Tperuit 3akoH HeroToHa.
[TpuHIMII CYyTIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nafgeHus. Jlmxkenue ruraHer Bokpyr Comnuma. IlepBas kocmMuyeckasi CKOPOCTb.
HeBecomMoCTh U nIeperpysKu.



PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynbe tena. I3mMeHenne umiyibea. UMiynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota M MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,

TPEHUS.

CBs3b 9HCPIuu 1 pa6OTLI. HOTCHI_II/IaJ'II)Haﬂ SHECPIrus TCjad, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTon npykuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOM dHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Jemoncmpayuu.

1.

o vk~ w

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

Habnrogenne MexaHu4ecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME TyTeW W TPACKTOPUM IBHUKEHHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

Habmroienue MexaHn4eckux sBJICHU, MPOUCXOIAUINX B CUCTEME OTCUETa
«Tenexka» 1npu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBWKCHUH
OTHOCUTENBHO KaOMHETA (PU3MKH.

3aBUCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl Tejla M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHnue Beca Tesna pyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEll.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOIEHCTBUU.
Hab6nronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYEeCKON IHEPruu pHu CBOOOHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU TIPU JBUKECHUH TeNa MO IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoHcTpynpoBanue Tpakra IJisi pa3roHa W JajJbHEWILIEr0 PaBHOMEPHOTO
JBIKEHUS IIAPUKA WIH TEIIEKKU.

Omnpenenenne cpemHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKEHUS
HIapyKa MO HaKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela NpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOW INIOCKOCTH.



4. WccnenoBaHue 3aBUCHMMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. [IpoBepka THIIOTE3BI: €CIIM TP PaBHOYCKOPEHHOM JBIKCHUU 0e€3
Ha4yaJbHOM CKOPOCTU IYTU OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccrnegoBanue 3aBUCUMOCTU CHJIbI TPEHHUSI CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

7. Omnpenenenne k03PpGUIIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

9. OmpeneneHue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIJKEHHUU Teja
110 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenrie pabOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIOJABUKHOTO U MOBUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUM: Iepuo,
4acToTa, aMIUINTyda. MateMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU TIPHU KOJIeOATEITHHOM JIBHKCHHH.

3aryxatomue  kosneOanus.  BwiHyxneHnsle — konebanus.  Pe3oHnanc.
Mexanuueckue BoOJiHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpaszByk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyieOaHWM T IOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HaOmroienne BeIHYKIEHHBIX KOJIEOaHUM U pe30HaHca.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

1. OmpenenieHWe YacTOTHl M TEpHoja KoJieOaHWM MaTeMaTU4eCKOTO
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MasTHUKA.

2. OmpenerneHue 4acTOTHI U TIeproia KoineOaHuil MPyKUHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEprOa KOIeOaHUM MOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.



4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOIeOaHUN MPY>KHHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. [IpoBepka He3aBHUCHUMOCTH TepHoja KoieOaHui Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OMNbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb Mepuoja  KojeOaHwuii
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.

Pazgea 10. DneKTpoOMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTpOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OneKkTpoMarauTHas npupona csera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomel u onvimel.

1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHJIBHOTO

TenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pactnipoctpanenue cBera. 3atmenust Connua u JIynsl. OTpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPaXKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vicmonp3oBaHWE TOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B gnumH3e. OnTudeckas cucrtema (¢oToarnmapara,
MHUKpOCKONIa M Tejleckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JATbHO30PKOCTb.

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

Hemoncmpayuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenue n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B cobuparoiiei TnH3e.

XoJ nyder B paCCEeMBAIONIEH JIMH3E.
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8. [lomydeHnue n3o0pakeHUM C MOMOIIBIO JTUH3.

9. IlpuHumn nelictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Mopmens rnasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccrmenoBanue 3aBHCMMOCTH yIVIa OTPaXCHUSI CBETOBOIO Jyda OT yrja

MaJICHUS.

2. M3yueHue xapakTepUCTUK U300pa’KeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTJIa MPEIIOMIICHUSI CBETOBOIO JIyya OT yriia
MaJICHUS Ha TPAHUILIE «BO3yX—CTEKIION.

4. llomyyeHue U300pa’keHUI C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparomieit
JIVH3BI.

6. ONBITHI 10 Pa3I0kKEHUIO OEJIOro CBETA B CIIEKTP.

7. OnBITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
L[BETOBbIE (DPUIIBTPBI.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBauTel. JInHeyaTeie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespauieHus. llepuon nmonypacnaaa aTOMHBIX SA€ED.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchbl M SHEpruM. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreTuka. JleMCTBUS PagUOAKTUBHBIX H3IIYYEHUN Ha KUBbIC
OpTraHUu3MBI.

Hemoncmpauuu.

1. CnexkTpbl U3Ty4E€HUS U TIOTJIOLICHHUS.

2. CnekTpbl pa3IuyHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus nznydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomol u onvimol.

1. HaOnrogeHue CIIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.

2. HccrnenoBaHne TPEKOB: U3MEPEHHE SHEPIrUM YaCTHUIBI MO0 TOPMO3HOMY

nyTH (1o ¢otorpadusim).



3. H3mepenue pagnoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOTYJTh TIPEIHA3HAYEH TSl CUCTEMATHU3alNN
u  0000mIeHHS  TPEIMETHOIO  COACp)KaHWA U OMbITa  JICSITENIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOpABIIHX ATOT YUEOHBII IpeAMET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SBJICHMA TPUPOABI M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pU3Mdeckue
SBJICHHs, NPUMEHAS TOJyYECHHbIC 3HAHWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO AECSATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia Pealn3yeTcs
32 CYET TOro, 4YTO OOYy4YaloIIMeCs BBINOJIHSIIOT 3aJaHus, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
duznyeckue BJICHUS B OKPY KaIOLIEH MpUpOe U MOBCEIHEBHOM KU3HH;

UCITI0JIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YyCIIe A1l IPOBEPKU TUIIOTES U MOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh Hay4yHble OCHOBBI HamOOJee Ba)KHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTH, HAIIpUMEP, IPAKTUYECKOTO HUCIIOIb30BAHUS PA3JINYHBIX HCTOYHUKOB
HHEPIUM HAa OCHOBE 3aKOHA IPEBPAILECHUS U COXPAaHEHHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKHX IMpoOJIeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKHUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOIO NMO3HAHMS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(pOpMUPOBAHHOCTh HAaBBIKA pEQUIEKCHM, NpPHU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y Ipyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE y4YaCTUE B PEIIECHUU MPAKTUYECKUX 331ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IJIaHUPOBAHUSI TOCTYNKOB W OILICHKH HUX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuuM K HU3MEHSIOUMIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUMU, B TOM YHcCie (OPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISABJISATH B3aUMOCBS3H IIPUPO/IbI, OOIIECTBA
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJIOOIBHBIX ITOCICICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOEHHS TIporpamMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCaIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



*BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BNIEHUI );

 YyCTAaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KIaCCU(DHUKAIIMN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

¢ BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;

¢ BBISIBJISITh TPUYMHHO--CIICACTBEHHBIC CBA3U MPH H3YYCHUHU (PUBHUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
U WHAYKTUBHBIX YMO3aKIIIOUECHUH, BBIIBUTATh THUIIOTE3B O B3aUMOCBSI3SIX
(u3NYECKUX BEJITUUMH;

e CAMOCTOSITEIBHO BBIOMpPATh COCOO pelIeHUs] Y4eOHOU (PU3NYECKON 3a1auu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

¢ ICTIOJIB30BATh BOMPOCHI KaK MCCIIE0BATEIHCKUNA HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 1O CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OTBIT, HECIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUS;

e OLICHMBaTh HAa TNPUMEHUMOCTb M  JIOCTOBEPHOCTh  HMH(OpMAIHIO,
MOJTyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOSITENBHO (HOPMYIHPOBATH 00O0OIIEHUSI U BBIBOJIBI IO pe3yjIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIIee  pa3BUTUE  (PUINYECKUX
IPOLIECCOB, a TaKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

o IPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBl U 3alpoChl IPU MOUCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

e AHATTM3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPIPETUPOBATh HWH(OPMAIIHIO
Pa3IMYHBIX BUIOB U (HOPM TPEICTABICHHS,

e CAMOCTOATEIBHO  BBIOMpATh  ONTUMAJIbHYIO (OpMY  MpeaCTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, IuarpaMMaMi, HHOU TpadrKoi 1 X KOMOMHAIIMSMU.

KoMMyHHKATHBHBIE YHHBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

eB X0/¢ OOCYXJeHHs Y4eOHOro marepuana, pe3yJbTaToB JabOPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPELICHHE 33JaYd U MOAJAEp KaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



e COIIOCTABJISATh CBOU CYXIEHUS C CYKIECHUSMH JAPYTUX YYACTHUKOB JIMAJIOra,
OOHapyXUBaTh Pa3IUUKUE U CXOACTBO MO3UIIHIA;

e BBIPAXaTh CBOIO TOUKY 3PE€HHSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

* IyOJIMYHO MPEJCTABIATh PE3YJbTAaThl BBIIOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

e IOHUMATh U HMCIOJIb30BATh NMPEUMYIIECTBA KOMAaHIHON Y MHAUBUAYAIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

e IPUHUMATH 1IEJI1 COBMECTHON JEATEINBHOCTH, OPTaHU30BbIBAaTh ACHCTBUS 1O
e€ JIOCTIDKEHHUIO: pacupeleNsTb poyid, OOCYKIaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHOW pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOICH;

¢ BBIIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO Pe3yJibTara Io
CBOEMY HAIPABIECHUIO WU KOOPAUHHUPYS CBOM JEWUCTBUS C JIPYTUMU
YJICHAMH KOMAaH/JIbl;

e OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMN TMPOIYKT MO KPUTEPHUSM,
CaMOCTOATENbHO CPOPMYIMPOBAHHBIM YYACTHUKAMHU B3aHUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

e BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOIINX IS
pemeHust GU3NIECKUX 3HAHUM;

e ODUEHTHPOBATHCA B  PA3JIMYHBIX  MOJAXOJAaX  MPUHATHS  PEHICHUM
(MHAUMBUyaIbHOE, TPUHSITHE PEIICHHUS B TPyMIe, NPUHSATUHE PEIICHUI
rpyIIon);

e CAMOCTOSITEILHO COCTABJISATh QJITOPUTM pPEIICHUs] (PU3NUYECKON 3a7auul WU
IJlaHa MCCIEOBAaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh MpeIjiaraeMble BAPUAHTHI PEIICHUI;

e JICJIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJiaraTh MiiaH €€ NU3MEHEHUS,

¢ OOBSICHATh  NPUYUHBI  JOCTIDKCHUS  (HEAOCTHMIKEHUS)  pe3yibTaToB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY;

¢ BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS
GbU3MYEeCKOr0  WCCICAOBAHMS WM  TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIHCTB, W3MEHHBIIMXCS CHUTYyallid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

e CTaBUTh c€0s1 HA MECTO JIPYroro YeIoBeKa B XOJ€E CIOpa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;



e IPU3HABATh CBOE MPABO HA OMIMOKY MPH peleHNH GU3NYECKUX 3a7a4 WU B
YTBEPKIACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYrOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJIB30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HaOJI0ICHUE,
OKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (DU3UICCKUX BEIIMYUH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSIHUS BewlecTBa (TBEpHOE, KHUIKOE,
razoo0pasHoe), MEXaHHUUECKOEe JIBH)KEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOpHUSI, PABHOJEUCTBYIOIIAA CHIIA, JAePopMalius
(ynpyrasi, macTu4eckasi), HeBeCOMOCTb, COOOIIAIOITUECS COCYAbI,

e paznuyaTh siBaeHUA (Auddy3usi, TEIIOBOE IABMKEHHE YacCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHMYECKON SHEpPruu) MO ONMMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE SIBJICHHUE;

e paCliO3HaBaTh  MPOSBJICHHE  M3YYCHHBIX  (DU3WYECKUX  SBICHUA B
OKpYXaIollleM MHpEe, B TOM uuclie (U3NYECKUE SBJICHUS B TPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOMU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJOBeKa, MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/l1auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl W (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Tela, KUJIKOCTH, Tas3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETUYEeCKass M TMOTEHIHANIbHAs DHEPTHsi), MPU OMNHCAHUM MPABHIBHO
TPakTOBaTh  (PU3MUYECKUH  CMBICT  HWCIOJIb3yeMBIX  BEIMYUH, WX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTHUMH BEJIMYMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

e XapaKTepU30BaTh CBOMCTBA TN, (U3MUECKHUE SBICHUS M MPOLECCHI,
WCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPrud, TPHU OTOM JaBaTh CJIOBECHYIO (OPMYyIHPOBKY 3aKoHAa U
3aIlUCBIBATh €T0 MATEMATUYECKOE BBIPAKECHHUE;

¢ OOBSACHATH (PU3UYECKUE SBJICHUS, ITPOIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U
B KOHTEKCTE CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATh MPUYUHHO--CIICJCTBEHHBIC CBS3HU, CTPOUTH OOBsICHEHHE U3 1—2
JIOTUYECKHUX IIIaroB ¢ OMmopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

e pCIIaTh PACUETHBIC 3a7jaUu B 1—2 JEHCTBUS, UCIIOIB3YS 3aKOHBI i (hOPMYIIHI,
CBSI3bIBaIONIME (DU3UYECKUE BEJIMYMHBI: HAa OCHOBE aHaju3a YCIJIOBHS
3a/laud  3alKChIBaTh KPaTKOE YCIOBUE, TMOJCTABIATh (PU3HUECKUE
BEJIMYMHBI B (DOPMYyJIBI M TMPOBOAUTH PacuéThl, HaXOAUTh CIIPABOYHBIC
JlaHHBIE, HEOOXOIUMBIC JIJIA PEIICHHS 3a/1ad, OICHUBATh PEaMCTUYHOCTD
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

e pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pEUIUTh TMPU OMOIIU
(bU3UYECKUX METOJ/IOB, B OITMCAHUU MCCJICIOBAHUS BBIJICIATH MPOBEPSIEMOE
npeanojioxkenne  (TUNoresy),  pa3ivyaTbh W HHTEPHPETUPOBATH
MOJTYYSeHHBIH pe3ysbTaT, HAXOAUTh OMMMOKH B XOJC OIbITa, JeIaTh
BBIBO/IBI 110 €70 pe3yJibTaTaM;

e IPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (DU3NYECKUX SBJICHUN UIN PU3MUECKUX
CBOMCTB TeN: (hOPMYJIHUPOBATH MPOBEPSIEMBIC MPEANOI0KEHUS, COOUPATh
YCTAHOBKY M3 IPEIIOKEHHOTO0 000PY/I0BaHMS, 3alIMChIBATH XOJ ONbITa 1
(GbopMyIIMPOBAThH BHIBOJIHI,

e BBITIOJIHSITH MIPSIMbIE U3MEPEHUS PACCTOSIHUS, BDEMEHHU, MACChI TeJla, 00bEMa,
CUJIbl W TEMIIEpATyphl C MCIOJH30BAHUEM AaHAJOTOBBIX M IUQPPOBBIX
npuOOpOB, 3amMUCHIBaTh TOKAa3aHUS MPUOOPOB C YUYETOM 3aJaHHOU
a0COTIOTHOM MOTPENTHOCTH U3MEPEHUIA;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTHU OJHOM (PM3MYECKON BEJIUYUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TNPSMBIX H3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO JABIKYIIErOCsl Tejla OT BPEMEHHM JIBMXKCHUS Teja, CHUJIBI
TPEHHUS CKOJIBKCHHUS OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTHU CHJIbI TPEHUS OT IUIOLIAIA COTPUKOCHOBEHUS TEJI, CUIIBI
YOPYTrOCTH OT YJJIMHEHUsI TPY>KWUHBI, BBHITAJIKUBAIOIIEH CHIIBI OT 00BEMaA
MOrPYKEHHOM YacTH Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TE€JIa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHUs TeJ, YCIOBUU pPaBHOBECHUS pblyara U OJOKOB), y4aCTBOBATh B
IJIAHUPOBAHUM  YYEOHOTO WCCIIEIOBAHUSA, COOMpPATh YCTAHOBKY W
BBITIOJTHATh W3MEPEHUs, CIeAys MNpeIIoKeHHOMY IUIaHy, (PUKCHPOBATh



pe3yabTaThl TMOTYYEHHOM 3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ysibTaTaM
UCCIIEIOBAHMS,

¢ IPOBOJIUTh KOCBEHHBIC W3MEPEHHUS (U3NYECKUX BEIMYMH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHJIA TPEHHUS CKOJBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTpyKEHHOE B KHUAKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
NPOCTBIX MEXaHWU3MOB), CIEAysd TPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUYHHBI;

e COOMIOAATH MpaBUjIa TEXHUKHA O€30MaCHOCTU MpU paboTe ¢ JabOpaTOPHBIM
000opyI0BaHUEM;

e yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIMECS COCYyHbl, OapomeTp,
phIYar, MOBWKHBINA U HETOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;

e XapaKTepU30BaTh MPHUHIUMBI  JEHCTBUS  HM3YYCHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUINIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PpU3MYECKHUX SABJICHUN MU HEOOXOAUMBbIE (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH TPUMEPHI (HAXOIUTH HHGOPMAITUIO O IPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM IKU3HU JIA
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

¢ OCYIIECTBIISITH  OTOOp HMCTOYHMKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE UMEIOLTNXCS
3HaHUW © TYyTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

¢ ICTIOJIB30BATh MPHU BBINOJHEHUH YUYEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO
JaUTepaTypy (pU3MUECKOro coAepikaHHs, CIPAaBOYHbIE MaTepHAalIbI,
pecypcsl cetu MHTEepHET, BiageTh npuéMamMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/IaBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COACPKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
Wi Y4eOHBIX HCCIEIOBaHWH, TpPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEH;

elIPU BBIMOJHEHUH YYEOHBIX TPOEKTOB M UCCIEIOBAHUM pacrpenessTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aNMOJIEICTBUE, YUUTHIBAsI MHEHUE OKPY KAIOIIHX.

K koH1y 00yueHus B 8 ki1acce mpeIMeTHbIE pe3yJIbTaThl Ha 0230BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

e ICNOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMUECKUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pa3vyaTh SBJICHUA (TEIUIOBOE pPACHIMPEHHE U CXaTue, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAllMs, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
DIEKTpU3aLUs TN, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

e paClioO3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOoJIIOCOB, POJIb MarHUTHOTO MOJs ISl KU3HU Ha
3emuie, NOJSPHOE CUSHUE, IIPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B
yueOHYI0, BBIACNATh CYLIECTBEHHbIE CBOMCTBa (NMpHU3HAKU) (PUINYECKUX
SIBIICHU;

 OIIUCBIBATh HU3YUYEHHBIE CBOICTBA Te€Nl U (DPU3MUECKUE SIBICHUS, UCIOJB3YS
¢duznyeckue BEeIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yIeIbHOE  CONpPOTHBICHHWE  BemlecTBa, paboTta ©U  MOIIHOCTD
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
$u3MYECKyI0 BEIUMYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

 XapaKTEpU30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIOXKEHHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH OMa /i yyacTKa LEeMNu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DSHEpPruM, IpH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

¢ O0BACHATH (PU3MYECKHE IPOLIECCHl M CBOMCTBAa TE€lI, B TOM YHUCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pelIaTh PacU€THBIE 3a/1a4 B 2—3 JEUCTBHSI, UCIOIb3YS 3aKOHBI U (POPMYJIbL,
CBSI3bIBAIOLME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3aJ1ayyl 3aIUCBhIBaTh KPATKOE YCIOBHE, BBIABIATh HENOCTATOK JTaHHBIX IS
perieHust 3a1a4u, BeIOUpaTh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€
peuieHusi, NpOBOAUTh PAacy€Thl M CpPAaBHUBATh IOJYYEHHOE 3HAUYEHHUE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacmo3HaBaThb MpPOOJIEMbI, KOTOpPbIE MOXHO PpEHIUTh NpPU [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
pPOBEPSIEMOE MPEANOJIOKEHNWE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
MIPOBEICHUSI UCCIIEIOBAHUS, A€JIaTh BHIBOIBI,

e IPOBO/IMTH OMBITHI IO HAOJIOACHUIO (DU3NUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeJ (KaNnWLISIPHBIE SBJICHUS, 3aBUCUMOCTD JABJICHHS BO3yXa OT
ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLEcca OCTHIBAHUS U HarpeBaHUs
IpU U3JIYyYEHUH OT LIBeTa H3Jydarouleil (Moriomnarouieii) moBepXHOCTH,
CKOPOCTb MCHApEHHUs BOJbI OT TEMIEpPATyphl >KMJIKOCTH U IUIOIIAIU €&
NOBEPXHOCTH, 3JEKTPU3ALMS TEA U B3aUMOJEHUCTBHE 3JIEKTPUUYECKUX
3apsA0B, B3aUMOJEWCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJIU3aLUs
MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, JEUCTBHUSI MAarHUTHOTO MOJIS Ha
OPOBOJAHMK €  TOKOM,  CBOMCTBa  DJIEKTPOMAarHuTa,  CBOWCTBa



AIIEKTPOJIBUTaTENs TMOCTOSHHOTO TOKa): (OpMyIMpOBaTh MpPOBEPSEMbIC
MPENOJIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHHUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

e BBITIOJIHSATH MPSIMbIE U3MEPEHHS TEMIIEpaTyphbl, OTHOCUTEIHHOU BIAXKHOCTHU
BO3/lyXa, CUJIBI TOKA, HAMPSOHKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COJIIOTHON MOTPEIIHOCTH;

e IPOBOJIUTH HUCCIEIOBAHUE 3aBUCHUMOCTU OJHOU (DU3MYECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAM MONEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIETO depe3 TMPOBOJAHMK, OT HAaNpsXKEHUS Ha  TPOBOJHHKE,
UCCIIEJOBAaHUE TIIOCJIEIOBAaTEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJMUIl U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIHTATAM HCCIIEIOBAHUS;

 IPOBOJUTH KOCBEHHBbIE U3MEpEeHMs] (U3MUECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
IKCMIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEANOKEHHON WHCTPYKIUHU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

e COONTIONIATH TIpaBUJIA TEXHUKU O€30MACHOCTU MpU paboTe ¢ JTabopaTOPHBIM
00opy1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCTIONB3YS 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUI U HEOOXOIUMBIC
¢buznyeckrue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBIATh CXEMbI JIIEKTPUUYECKHX
Heneil ¢ mocae0BaTeNbHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIMIO O TPUMEPaX) MPAKTHUIECKOTO
UCIIONb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM >KU3HU MJIs
oOecnieueHnss 0e30mMacHOCTH mpu  oOpalleHuu ¢ nOpubopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 IOBEJICHUS B OKPYKAOLIEH CPELE;

¢ OCYIIECTBIISITH ~ MOUCK HMHPOpMAnuu  (PU3NYECKOTO  COACpNKAHHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

* ICII0JIB30BAaTh NPU BHINOJHEHUH YYEOHBIX 3aJaHU HAY4YHO--TIOMYJISPHYIO
JUTEPATYPY  (PUBHUECKOTO COJAEpXkKaHUsS, CIPABOYHbIE MaTepUabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE U KpaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOpPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

elIPY BBIMNOJHEHUU YYEOHBIX TMPOEKTOB M HUCCIAEAOBAHUM (HU3NUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTD IPYIIbI, BRICTPAMBATh KOMMYHUKATUBHOE B3aUMOJEHCTBHUE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K koHIly 00yueHus B 9 kJjiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

¢ CNIOJB30BATh  MOHATHS: CHUCTEMA OTCYETA, MaTEpHAbHAS  TOYKA,
TPaeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JABMXKEHUS, Aedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUUECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhI UCIYCKAHMSI U TMOTJIONICHUs, alib(a-, 6eTa- U raMMa-u3JIy4deHHUs,
W30TOIBL, SIIEPHAS] SHEPIETUKA;

e pa3vyaTh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKCHHE, PABHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BWXEHHE, CBOOOTHOE
MaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbBIE KOJIEOaHHsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e paClio3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBIICHUM B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWJINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTpadUOJIECTOBOTO U PEHTICHOBCKOTO M3JIyUYCHHH, €CTECTBEHHBIM
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (NMPHU3HAKH) (PU3NYECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYEHHBIC CBONCTBA TeN W (PU3WYECKHUE SBICHUS, UCIOJB3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTOCTH, CHUJIA TKECTH, YCKOPECHHE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBbHAS JHEPTHUS CIKATOU
NPYXKUHBI, KUHETHYECKash DHEPTHs, TOJHAs MEXaHWYecKas DJHEprus,
MIEPHOJT U YacTOTa KoJIeOaHWM, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaueHUs W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U MPOILECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

¢ 00BSCHATH (DU3MUECKHE MPOLECChl W CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTHYECKHX IIaroB C OMOpPOM Ha 2—3 HM3yYEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e peliaTh pacy€THHIC 3a7a4M (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHMHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOUINE (DU3UUECKUE BEITUUYMHBI:
Ha OCHOBE aHajlu3a YCJIOBMs 3aJaud 3allUChIBaThb KpPaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JISI PEIICHUs, IPOBOAUTH PAaCUEThI M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;

e pacmo3HaBaThb HPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOILU
(GuU3MYECKUX METO/IOB, HCIONb3yS OMHCAHWE WCCICIOBAHMS, BBIICSATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

e IPOBOJIUTH OTIBITHI TIO HAOJIOICHUIO (DU3UUECKUX SIBICHUN WU (PU3HMUECKHUX
CBOMCTB TeN (M3yueHHEe BTOPOro 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHUSs
DHEpPrUH, 3aBHCHUMOCThH TEpPHOJa KOJIICOaHW MPYXKUHHOTO MasTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYXUHBI U HE3aBUCUMOCTb OT aMILIUTYbI
MajblX  KoJieOaHWM,  TMPSAMOJIMHEHHOE  pacnmpoCTpaHEHHE  CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyllOBaHUS, ONHUCHIBATH XOJ  ONbITAa U €ro  pe3yJbTaThl,
bopMyIUpPOBAThH BHIBO/IHI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX H3MEPEHUMU, OMpeaemsis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepuTEeNHHOTO MPUOOopPa);

¢ IPOBOJUTH  HMCCIEAOBAHWE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTb IMyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHHUs CBETa OT yria MaJeHUs U yria MpejIoMJIeHHs] OT yria
najieHus1): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3ynbTaTaM HCCIIEIOBaHNUS;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3NUECKUX BEIMYUH (CpelnHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOPEHHE CBOOOJIHOIO MaJeHHUsl, KECTKOCTh MPYKUHBI, KOAI(DPHUIUEHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuosa KojeOaHuM MAaTeMaTU4ecKoro MW MPYKUHHOTO MAasTHHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOTYUYCHHBIE PE3yIbTAThI C YIYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIO/IaTh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000opyI0BaHUEM;

epa3NMYaTh OCHOBHBIC TMPU3HAKH M3YUYEHHBIX (PUIUYECKUX MOJICIICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHHUJIOMETP, JTATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, PpaKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

¢ CIIOJIB30BAaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH W3YUYEHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;

e IPUBOJUTH TPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O TPUMEPAX) MPAKTUIYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMW B TIOBCEIHEBHOM JKU3HU MJIs
oOecrieueHuss 0€30MACHOCTH TIpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0pPOBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYIKAIOLLEH CPEIE;

¢ OCYLIECTBIISITH  MOUCK HMHPOpMAnuu  (PU3NYECKOTO  COACpX aHHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,



¢ ICTIOJIB30BAaTh MPHU BHINOJHEHUH YUYEOHBIX 3aJaHUM HAYYHO--TIOMYJISAPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE
uHbOpMaIlMU W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COAEp KAHMUA,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ ydyéToM OCOOEHHOCTEW ayAuTOpHUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa

11 ®dusuka - HayKa O IPUPOJE 2 bu6muorexa LHOK
' K PHpOA https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1.2 ) 2 1
S https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAYUYHBIH METOI TO3HAHHSI 2 1 o 1614
Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTa 1 bubmorexa LOK
' P B https://m.edso0.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YAaCTHII 2 1 bu6mmorexa [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPETATHRIE COCTORHI Bemertsa https://m.edso00.ru/7f416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBUE TeJl
3.1 MexaHndyeckoe JBUKEHNE 3 bubmmorexa [IOK

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

3.2 Wuepuus, macca, II0THOCTh 4 1 bu6mmoreka [JOK



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

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

bubmuorexa [JOK

33 Cuna. Bugst i 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TEJIaMHU, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlaprerie KAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATmoChepHOE AaBCHHe 0 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora 1 MoIHOCTE 3 1 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctere mexarmsM > 1 https://m.eds00.ru/7f416194
bu6nmoreka [JOK
>3 Mexattireckas SHepris 4 1 https://m.edso00.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensoBble siBJIeHUS
. bubnuorexa [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubnuoteka [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN IEKTPUUECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszngen 1. Mexanunueckue siBJeHUSA
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B % 20 1 3
SAUMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHUECKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nes 4. CBeToBble IBJICHUS

4.1 3aKOHbI pacIpOCTPAHEHUS CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue 1 moriomieHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpOCHiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000IAK0IIM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 5 bubnnorexka [JOK
' Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

Jlara
U3YYeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®dusuka-Hayka o npupone. SBienus
HPUPOIBI

dusmyeckue ssneHus

dusnyeckne BeNNYNHBI N NX namepeHme

Vpok-uccnenosanue "M3mepenue
TEMIEPaTyphl PU TOMOIIU
KUJAKOCTHOTO TEPMOMETpPA U JIaTUMKA
temneparypsl” Jlaboparopnas pabota
No2 “ Kak paboraet Tepmomertp ? ¢
HCIIOJIb30BaHNEM 000py10BaHUs
Touka pocta.”

Metoapl HAy9HOTO TTO3HAHMS.
Onucanne PU3NIECKHX SBICHUN C
MMOMOUIBIO MOJENEH

bubmmoteka IIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI: JAIbHOCTD MONIETa
HIapuKa, MyIeHHOr0 TOPU30HTAIBHO,
TeM OoJblie, YeM OOJIbIIE BEICOTA
mycka"

Crpoenue BemiectBa. ONbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE

bu6nunorexa LIOK
https://m.edsoo.ru/ff09fe0a



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

CTPOCHUE BCUICCTBA

8 JIB>KeHHE YacTHI] BEIIECTBA bubmorexa LHOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIMbITHI 110
9 HaOJIIOJICHUIO TEIIJIOBOTO PACHIUPEHUS
razoB»
10 ArperatHble COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
Bo16I. O00O0IIEHHE 110 pa3ieny
«IlepBoHauagbHBIC CBEACHUS O
1 CcTpoeHuH BemiecTBa» JlaboparopHas bubmmoreka [JOK
pabota Nel “Tpu cocTtossHUS BOJBI https://m.edsoo.ru/ff0a0378
.CBoiicTBa BOJIbl, Jibja U Tapa.” ¢
MCIIOJIb30BaHUEM 00O0PYI0BAHUS
“Touka pocta.”
Mexannueckoe IBHKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHC
bubmmoteka IIOK
13 Cropocts. EaunuuE! cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU IBUKECHUSA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wunepuus. Macca — mepa bu6muoreka [JOK
WHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
[LnorHOCTH BemiecTBa. Pacuer macchl but6mmoreka [IOK
16
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue

IIJIOTHOCTHU TB ép,[[Ol"O TCIIa»
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Pentenue 3amau mo treme "IlimoTHOCTH

bubnunoreka LIOK

18 BemecTna” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTeus Teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «3yueHue
20 3aBUCHUMOCTH PACTSIKCHUS
(medopmanum) NpyKUHbBI OT
IIPUJIOKEHHOHN CUIIBI»
21 [[SIBnenue TsroTenus. Cuia TSKECTH
CBs13b M@Ky CHIION TSKECTH U
22 Mmaccoii Tesa. Bec Tena. Pemenue bubmmorexa LIOK
https://m.edsoo.ru/ff0al778
3aaa4 o teme "Cua tsoxectu”
93 Cwiia TSKeCTH Ha JPYTHX IJIaHeTax. bubmmoreka [JOK
Du3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bu6mmoteka IIOK
24 Hswmepetine ci. Jiamomerp https://m.edsoo.ru/ff0al8cc
bubnmorexa LIOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue AByX CUJI, HAIIPaBJICHHBIX
26 10 OJTHOM nﬂpﬂifi)ﬁ. ’ bubmorexa LOK
. https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIAS CHIT
97 Pemenue 3amay mo Teme
"PaBHonelicTBytOMmAst cui”
78 Cuia Tpenusi u e€ Buapl. TpeHue B bubmmoreka [JOK
[IPUPOJAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabota Ne2l bubmuoteka [IOK

«/3y4yeHne 3aBUCUMOCTH CUJIBI

https://m.edsoo.ru/ff0alcc8
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TPEHUS CKOJIBKECHUS OT CHIIBI
JIABJICHUS M XapaKTepa
COIPHUKACAIOIUXCS TIOBEPXHOCTEI C
UCTIOJIb30BaHUEM 000pYyIOBAHHUS
“Touka pocTa”

30

Pemenue 3agau Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CUIIbI

31

Pemenue 3anau o temam: «Bec
tenay, «['padpudeckoe n3odbpaxenue
cuy, «Cunbly, «PaBHoAEHCTBYOIIAs
CHIT»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTtponpsHas pabora mo Temam:
«MexaHH4YeCKOe IBHKCHHUEY,
«Macca, TUIOTHOCTBY, «Bec Tenay,
«['paduyeckoe n300paxeHUue CUI»,
«Cuisb»

33

Jasnenue. CriocoObl yMEHbILIEHUS U
YBEJIMUYEHUS 1aBIICHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiieHue ra3a. 3aBHCUMOCTD
JaBJIEHU ra3a oT 00bEMa,
TeMIepaTypsl

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBneHus TBEPABIMU
TCJIaMH, )KXUAKOCTAMU U ra3aMu.
3akon [Tackans

bubnmnorexa LIOK
https://m.edsoo.ru/ff0a25b0

36

JlaBneHue B )KHIKOCTH U rase,
BBI3BAHHOE JICHICTBUEM CHIIBI TSDKECTH
JlaGopatopHnast pabora Ne 13
“JlaBJIeHHE KUIKOCTH .” C
UCIIOJIb30BaHUEM 000pYyI0BaHUS

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a2718
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“Touka pocra.”

37 Pemenwne 3agau mo teme «JlaBineHue B bubnunoreka LIOK
JKHAKOCTH 1 raze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
bu6nmoreka [IOK
38 Coobmaronmecs cocyns! https://m.edsoo.ru/ff0a2970
39 IM'mapaBanyeckuii mpecc bubmorexa HOK
AP P https://m.eds00.ru/ff0a3136
40 Manowmetpsi. [TopuineBoit
JKUJIKOCTHBIM HAcOC
41 ATMocdepa 3emMiu U IPUIHUHBI €€ bubnnorexa [JOK
CyILIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubmuoreka [{OK
JIaBJIEHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne arMocepHOTo JaBiIeHUs. bubnnorexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUSI OT BBICOTHI Ha, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepous. AtmocgepHoe bubmmnoreka HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau nmo reme "
ATtMocdepHoe naBieHue"
JlelicTBrE KUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJIO0 bubmorexa [TOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumeoBa cuiia
JlaGopaTopHas pabora «OrnpeaeieHue
patop pv pea but6mmorekxa [IOK
48 BBITAJIKUBAIOIICH CHJIBI,

I[eﬁCTBYIOIHCﬁ Ha TECJIO, IMOTrPY>KCHHOC

https://m.edsoo.ru/ff0a33fc
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B X KHNJAKOCTBb»

JlaGopaTopHas pabora 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca

bubnunoreka LIOK

49 TeJa B BOJIE OT 00BbEMa MOTPYKEHHOM 1 https://m.edsoo.ru/ff0a3514
B )KHMJIKOCTb YaCTH TeJIa»
bu6nmmoreka [IOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
51 "KoHcTpyHnpoBaHue apeomMeTpa uiu 1
KOHCTPYHPOBAHUE JIOJKH U
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3amay no Temam:
59 «[lnaBanue cynos. bubnuoreka [IOK
BosznyxomiaBanuey, «/laBnenne https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUJIKOCTEU U Ta30B»
KonTponbHas padora no teme
53 «/laBiieHue TBEPIBIX TN, KHUIKOCTEH
Y Ta30B»
bubmmoteka IIOK
>4 Mexarmecias pabora https://m.edsoo.ru/ff0a3f82
bubnmorexa LIOK
55 MonsocTs. ExuauitE! MomsocT! https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOU ITpU 1
noaAbEME I10 JIeCTHUIIE"
57 IIpocteie Mexanu3Msl. Poiyar.
PaBHOBecue cui Ha peluare
58 Pbruaru B TexHHKE, OBITY U IPUPOJIE. 0.5 bubmuoteka [IOK



https://m.edsoo.ru/ff0a3514
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JlaGopaTtopHnas pabota
«HccnenoBanue yclioBrid paBHOBECHS
pbI4yara

https://m.edsoo.ru/ff0a478e

59

Pentenue 3amau mo teMe «Y CIIOBUSA
paBHOBECHUS pblUara

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koadduruent nosesnoro neicTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenne KIIJI HaknoHHON
TTOCKOCTH

0.5

61

Pemrenne 3agau mo treme "Pabora,
MortHocTh, KIT/"

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

MexaHnyeckas dSHeprusi.
Kunerndeckas n noreHuuanbHas
JHEprus

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bubmmoteka IIOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAJIBHOE OIIPEIEIICHNAE
W3MEHEHHUs] KHHETUYECKOW 1
NOTEHLNAIbHON PHEPTUH ITPH
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
MJI0CKOCTH"

65

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPT U

66

Peseprubriit ypok. PabGora ¢ Tekctamu
o TeMe ""Mexannmdueckoe aBHKeHHE"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ad4ee6

67

PeseprubrIit ypok. PabGota ¢ Tekctamu
o teme "JlaBineHue TBEPABIX TEII,

bubnunorexa LIOK
https://m.edsoo.ru/ffOa4ffe
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JKUIKOCTEN U ra3os"

PesepBHbIii ypok. PaboTa ¢ Tekctamu

68 o TeMe "Padora. MOLIHOCTS. 1
Oneprus"
OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabsubie | IlpakTuueckue
n/n Bcero u3ydyeHusi = odOpa3oBaTesIbHbIE
padoTshI padoTshI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KAHETHYECKON TEOPUU U UX OIBITHEBIE 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE ITOJIOKEHH I
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrammueckue n amopdHbIie Teaa 1
P pb https://m.edsoo.ru/ff0a5800
5 CmaumBaHue 1 KannuaspHOCTb 1 bu6mmoreka [IOK
.NoBepxHOCTHOE HaTAMKeHue https://m.edsoo.ru/ff0a5530
7 TenmaoBoe paciIupeHne U CKaTUE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bunsl Tenonepenaun 1 bu6nmoreka [JOK
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https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "TIpakTraeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TETIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora
"UccneqoBanue ABJICHUS

14 TeII000MeHa P CMEUTMBAaHUT bubnnoreka [JOK
XOJIOJIHOM Y ropsiueit BojbI'"C https://m.edsoo.ru/ff0a6a98
WCTIOJIB30BaHUEM 000PYIOBAHHS
“Touka pocTa.”
PacueT koaudecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHUs Tea
Y BBIICIISIEMOT0 UM TIPH OXJIQXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuoteka [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeibHas TerioTa bubnuoteka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS
J'Ia60paT£)pHa51 pabota "OnpeneneHue BuGmrorexa 1OK

19 yIeIbHOU TETUIOTHI TIaBIIEHUS Jibjia'"'C

UCIOJIb30BaHUEM 000pyI0BaHUS

https://m.edsoo.ru/ff0a72fe
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Touka pocta.”

20

[TapooGpa3oBanue U KOHIEHCAITUS.
Hcnapenue [IeMoHcTpaiy OnbITOB ¢
Hcnapenue Boabl. OxnaxaeHue
HCTIapEHUEM . C UCTIOJIb30BAHUEM

[3

obopynoBanus “Touka pocta”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBHUCHUMOCTD TEMIIEPATyPhl KUTICHHS
0T aTMoc(epHOTOo JTaBICHUS
JeMoHcTpanuu onsiToB ““ Kunenue
BOJBI U KOHIEHCALUS ¢
UCIOJIb30BaHUEM 000pYI0BaHUS

“Touxka pocta”

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

22

Bnaxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEIbHOW BIAXKHOCTH
Bo31yxa, Touka KUTIeHUst BOABI ' C
UCIOJIb30BaHNEM 000pYyI0BaHUS

“Touka pocTa.”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3/1yXa

24

[TpuHIMIBI PaOOTHI TETTOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUs

25

KII/I TerymoBoro nBuraTess.
TemioBbIE ABUTATENN U 3aIUTA
OKpY>Karolleu cpebl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUA U IPCBPALICHUSA
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OHEPI'MH B TCIJIOBBIX ITpOIECCaX

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme ""TeroBbIe SABICHUSA.

bubmuorexa [JOK

2t M3MeHeHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BelrecTna"
KonTponbhas pabota no teme
28 "TeruioBble ABieHus. MzMenenue bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbBIX COCTOSIHUM BEIECTBA
29 Dnektpuzanus Ten. [[Ba pona
AIIEKTPHUYECKUX 3apsJIOB
VYpok-uccnenoBanue "IaeKTpU3aLML
30 TeJ MHAYKIUEH U Tpu
COMPUKOCHOBEHHUH"
31 B3anmopeiicTBre 3apsyKEHHBIX TEIL. bubnuorexa [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DneKTprUYecKoe moJie.
39 HarnpsykeHHOCTB DJIEKTPUYECKOro bubnnoreka [JOK
noi. [IpuHnmn cynepno3suuuu https://m.edsoo.ru/ff0a8a0la
AJIEKTPUUYECKUX TOJIeH
Hocurenu snexkTprudeckux 3apsos.
33 OnemeHTapHbli 3apsa. CTpoeHHe
aToma
34 IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuorexa [IOK
COXPaHEHUs EKTPUIECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha npuMeHEHUE bubmuorexa [JOK
CBOMCTB JIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUYECKHUI TOK, YCIOBHSI €TO bubnmnoreka [JOK

cymiectBoBaHusA. ICTOUHMKH

https://m.edsoo.ru/ff0a95a4
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ANEKTPUYECKOro Toka JleMoHCTpaluu
C HCIIOJIb30BaHUEM 000PYAOBAHUS
“Touxka pocta.”

37

JIenCTBUA DIIEKTPUYECKOTO TOKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

38

VYpok-uccnenosanue "Jleiictue
AIEKTPUYECKOTO TOJISI HA TPOBOAHUKH
U AUDJIEKTPUKU''C UCIIOIB30BaHUEM
obopynoBanus “Touka pocta.”

39

DJIEKTPUYECKUH TOK B METaslIax,
KUIKOCTAX M razax J[emoHcTpammu
OIIBITOB C HCIIOJIb30BAaHUEM
obopynoBanus “Touka pocra.”

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9838

40

DnexTpuueckas Lenb U €€ COCTaBHbIE
qacTu I[CMOHCTpaIII/II/I OIIBITOB C
HCIOJIb30BaHNEM 000pYyI0BaHUs
“Touka pocTa.”

41

Cuna Toxka. JlabopatopHas pabora
"N3mepeHue 1 peryiupoBaHUe CUIIbI
TOKA''C UCIOJIb30BAHUEM
obopynoBanus “Touka pocra.”

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

DNEKTPUUECKOE HANIPSKEHUE.
Bonbr™merp. JlaGopaTopHas pabora
"N3mepeHue u peryiupoBaHue
HaIpsDKEHUA" ¢ NCIOJIb30BAaHNUEM
obopynoBanus “Touka pocra

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTHuBiIeHHE TPOBOAHUKA.
VY nenpHOE COMPOTHURIICHHUE BEIIECTBA
JleMOoHCcTpanum ¢ UCIoIb30BaHUEM

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa738
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obopyaoBaHus ‘‘Touka pocTa.”

44

JlabopaTopHas paboTa "3aBUCUMOCTh
ANEKTPUYECKOTO CONPOTUBIICHUS
MIPOBOJHHKA OT €r0 JJINHBI, MIOIIAI!
MOIEPEYHOI0 CEUCHUS U MaTepuaiia'c
MCIOJIb30BAaHUEM 000PYIOBAHHS
“Touka pocra.”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBHCUMOCTB CHIIBI TOKA OT
HanpspkeHus. 3akoH OMa 1715 yyacTka
nenu JleMoOHCTpanuu ONBITOB C
WCIIOJIb30BaHUEM 000pPYIOBaHUS
“Touka pocta.”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

46

JlaGoparopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI
TOKa, UAYILEro Yepe3 pe3ucTop, oT
COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope’ ¢
HCII0JIb30BaHNEM 000pyI0BaHus
Touka pocra .”

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aa04e

47

ITocnenoBarenbHOE U NapalIeIbHOE
COEIMHEHUS IPOBOIHUKOB
JIeMOHCTpanuu OIBITOB C
HCIOJIb30BaHUEM 000PYI0BaHUS
“Touxka pocra.”

48

JlaGopatopnas pabora "IIpoBepka
MpaBUJIa CIOXKEHUS HANPSDKEHUH MpH
MOCJIe/I0BATEIbHOM COeIMHEHUU JABYX
pe3ucTopoB' ¢ HCIOJIHL30BAHUEM
obopynoBanus “Touka pocra .”

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaa58



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

JlabopaTtopHas padora "IIpoBepka
MpaBUJIa JUIS CUIIBI TOKA MPH

49 napajuIeIbHOM COE€IUHEHUU Bubmaorexa ITOK
P " https.//m.edsoo.ru/ff0aadle
pe3UcTOpOB" € UCHOIB30BAHUEM
obopynoBanus “Touka pocra.”
Pemenue 3aga4 Ha npuMeHEHUE
50 3akoHa OMa JJisl pa3IngHOro bubmorexa LHOK
P https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
51 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO bubnuorexa [JOK
ToKa. 3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenencaue
PpabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO bubnuorexa [JOK
52 Y
TOKa''C UCIOJIb30BaHUEM https://m.edsoo.ru/ff0ab3e0
obopynoBanus “Touka pocra.”
DneKTpuuecKue enH U MOTPpeOuTenu
53 BJIEKT pI/I‘lCCKOﬁ SHEPIruu B 6liIT bubmorexa HOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanmne
[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DJIEKTPUYECKHE 3apsIbl.
54 3apspKeHHBIC TeJla U UX bubmorexa HOK
P N . https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBUS. [loCcTOSTHHBIT
AIEKTPUIECKUN TOK"
KonTponbhas pabota no teme
"DHeKTpUUecKHe 3apsiibl.
55 3a ﬂ)KTeII){HLIe Tela I/IpI/IX bubmorexa [JOK
P N . https://m.edsoo.ru/ff0abea8
B3anmoJieiicTBus. [locTosTHHBIN
AIEKTPUUYECKUN TOK"
56 [TocTosiHHBIE MATHUTHI, X

B3aHMMOJICHCTBHE



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

57

VYpoxk-uccienoanue "M3yuenue
HOJIEW ITOCTOSIHHBIX MarHUTOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nojie. MarHuTHOE I10J1€
3eMIIM U €ro 3HadeHue I )KU3HU Ha
3emie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MarautHoe nose
AJIEKTPUUYECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKHA C TOKOM
JleMOHCTpanus OIBITOB C
WCTIOJIb30BaHUEM 000PYIOBAHHS
“Touka pocra.”

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >EKTPOMarHiuToB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsSI MArHUTHOTO
TOJIs1 Ha MPOBOJIHUK C TOKOM''C
UCIOJIb30BaHUEM 000pYI0BaHUS
“Touka pocTa.”

0.5

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

61

ONeKTpOABUTaTEIb IIOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI eKkTpoaBUrarTesns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTel @apasest. 3akoH
3JEKTPOMArHUTHON MHIYKIUU.
IIpaBuio Jlenna

63

OnekrporeHeparop. CriocoOb!
MOJTYYCHHUS DIICKTPUUYCCKON DHEPTUH.



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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DNEeKTPOCTaHIIUU Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPrUn

[ToaroroBka K KOHTPOJILHOM paboTe

64 1o TemMe "DIIeKTPUUECKHE U 1
MarHuTHBIC SBJICHHS"
KonrponsHas pabora o teme
65 "DIEeKTPUYECKHE U MAaTrHUTHBIC 1 bubmorexa LOK
Tp,, https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBHblit ypok. Pabora ¢ Tekctamu bubnuorexa [IOK
66 1
1o TeMe "TernoBble siBiIeHUs" https://m.edsoo.ru/ff0acc5e
Pesepubiit ypok. Pabora ¢ Tekctamu
67 o Teme "[locTossHHBII 1 bubmorexa [TOK
. " https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUIN TOK
68 Pesepubiit ypok. Pabora ¢ Tekctamu 1
1o TemMe "MaruuTHeIe siBJICHUS"
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
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9 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero KonrTpoabubie | IlpakTnueckue fI[:;‘?eHI/Iﬂ :)lg;)l;l;?)l:;fenbnme
padoThI padoThI pecypenr

1 MexaHnnueckoe JBHKEHUE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsiIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE

4 nBrokeHue. CpeiHsisi U MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuorteka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk cxopoctu
Jlaboparopnast pabota "Onpenenenue

7 YCKOpEHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoOomHoe nagenne teil. OIbIT 1
lanunes

9 PaBHOMEpHOE nBMXKEHUE IO 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOI[ 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JInaeiHas u yriioBas
CKOpPOCTH

10 LleHTpOoCTpEeMHUTELHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHOelicTBYIOIIAs cHiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHHE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna yupyrocti. 3akon Tyka https://m.edsoc%.[ rOu/fanecaZ
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka [HOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cua Tpenus https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3anau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
K03 duULIeHTa TPEHUS CKOJBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bubmorexa [TOK
| https://m.edsoo.ru/ff0afb8e
TpEeHUS
99 Cuna Ts5KecTH ¥ 3aKOH BCEMHUPHOTO bu6muoreka [JOK

TATOTEHUs. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044
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majeHust

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
IIepBas kocmMuueckasi CKOpOCTb. bubnnorexa [JOK
25
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO. bubnnorexa [JOK
26 N
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHONW OCBIO BPAILLCHHUS
27 Mowment cuinsl. LenTp TspKECTH
28 Pemenue 3agaa mo reme "MomeHT bubmmoteka IIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe
29 1o TeMe "MexaHnyecKkoe IBUKEHUE bubmorexa HOK
. " ' https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten
KonTponbHas pabota mo teme
30 "MCXIE)IHI/I‘ICCK(I))C BUKEHUE brbmmorexa LTOK
N g ) ' https://m.edsoo.ru/ffob06ec
BzaumopeiictBue ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YIPYroe u bubmmorexa [JOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEyNpyroe B3auMoeiiCTBHE
Pemenne 3agau mo teme "3akoH bubnunorexa LIOK
32
COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepennus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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JIB>KEHUE B MPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa U MOIITHOCTb brbmmorexa [IOK
P B https://m.edsoo.ru/ff0b0a84
PaboTa CHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBsi3b DHEpPrUH U PadOTHI.
[ToTenuuanpHas HeprUs
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 JlaGopatopnas pabora «M3yueHue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABMKEHHE U €TO bu6nmorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasTHUKH
Ypoxk-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmmorexa [JOK
proa https://m.edsoo.ru/ffOb197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBpamenue sHepruu npu

MEXaHHYECKUX KOJIeOaHUIX



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

46

JlabopaTtopHas pabora «OnpeneneHue
YacTOTHI U TIEprOJIa KOJIeOaH i
MPYXKUHHOTO MasiTHUKA)

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

47

JlaGopaTtopHas padora «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJIeOaHMt
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

bubnmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
MOIEPEYHBIE BOJTHBI

bubmuoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepenuus "MexaHnueckue
BOJIHBI B TBEPIAOM TEJIE.
CeiicMuueckre BOJIHbI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccienoanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC

53

Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckne Kojie0aHus U BOJIHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras paboTa mo teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"



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

BHGKTPOMaFHI/ITHOC I10JIC.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-kouhepennus "llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnmnoreka HOK
58
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBs3H"
Vpok-uccnenosanue "M3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMArHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko ZI():TL cBeTa Bongosme CBOWCTBA bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS brbmmorexa LTOK
PacpocIp ' https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aKOH OTpa)K€HUs CBETAa. 3epKaia.
63 Pemenue 3amay Ha IpUMEHEHHE bubnnorexa [JOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 IIpenomiienue cBeta. 3aKkoH bubmuorexa [JOK
MPEJIOMIIEHHUS] CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKE€HUE
65 cBera. Mcnonbs3oBaHue MOJIHOTO bubmuoreka [{OK

BHYTPEHHETO OTPAKEHHUSI B
ONTHUYECKUX CBETOBOJAX

https://m.edsoo.ru/ffOb3c5c
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JlabGopaTtopHas padora "VccienoBanue
3aBHCUMOCTH yTJa MPEIOMIICHUS

66
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanute "Bo3ayx-crekio""
VYpok-koupepennus "Vicronp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKECHHUSI:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmmorexa [IOK
https://m.edsoo.ru/ffOb3f2c
. bubnuoreka [{OK
69 [TocTpoenue n300pakeHuU B TUH3aX
P P https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue
70 (hOKYCHOTO PACCTOSHUS I ONITUYECKOM bubmorexa LIOK
. " https://m.edsoo.ru/ff0b4206
CWJIBI COOMPAFOIIEH JIMH3BI
7 Ypok-koupepenius "OnTuyeckue bubmuoreka [JOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "JlepexTs
3penus. Kak coxpanurts 3peHue"
Paznosxenue 6enoro ceera B CIEKT).
72 Omnertel HetoTona. Crnoxxenue bubmuoreka [IOK
CIIEKTpaJIbHBIX IIBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlabopaTtopHas padota "OMBITHI 11O
75 Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H bubnuoteka [JOK

BOCIIPpHUATUIO IBETA IPCAMETOB IIPU UX
Ha6J'IIO,[[CHI/II/I 4YCpe3 OIBCTOBLIC

https://m.edsoo.ru/ff0cOe2a
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¢bunbTph"

VYpoxk-nnpaktukym "BosiHOBBIE

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpaxuus’"
77 OmnbiTel Pe3epdopaa u uranerapHas bubnmnoreka HOK
MOJEIIbL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue u morjouieHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CIICKTPBI
Ypoxk-mipaktukym "Habmtonenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamuoakTBHOCTE U €€ BHIBI bubmmorexa [IOK
A s https://m.edsoo.ru/ff0c1672
CrpoeHne aToMHOrO0 sinpa. HykinonHas bubnmnoreka HOK
82
MOJeIIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka [HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo teme: bubnmnorexa LIOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
VYpok-koH(pepenus "PaguoakTuBHbIE
86 1/13131 eHI/I:Ib BF;'[ ; oze MI; 17000303 (S bubmmorexa [JOK
i \ PHPOJE, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHbie peakiuu. 3aKOHbBI
87 ccf[x paHeHI/I:SI 3auﬂ OBOTO ¥ MaCCOBOTO bubmmorexa [JOK
P PAR https://m.edsoo.ru/ff0c1c58
qUCe
88 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnuotexa [JOK



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

MAacCCBI U DHEPIruu

https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agaud no reme "AnepHeie
peakuuu"

90

Peakiuu cunTe3a U neneHUs Saep.
Uctounuku suepruu ColiHIIa U 3BE3]T

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

91

Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHuTHBIC BOJIHBI.
KBanToBsbic siBieHns"

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

93

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBantoBsie siBneHus"

94

[ToBTOpEeHue, 06001ICeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumopeiictBue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

IToBTrOopenue, o6o0mmenue. Pemenune
pacyeTHBIX U KaYECTBEHHBIX 33]1a4 110
teme "TemnoBsie mpouecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue
pacyYeTHBIX U Ka4eCTBEHHBIX 3a7a4 10
teme "KIIJ] TerioBsix qurarenei”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o600menue. Pemenue
paC‘-IeTHI)IX 1 KAQYCCTBCHHBIX 3a1a4 I10

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

teme "KIIJI anekTpoycTaHoBOK"

[ToBTOpeHME, 0000IIEHNE.

bubnunoreka LIOK
%8 iIa60paT0p HPIe pa60"TH HOKYPEY 1 . https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE SIBICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH 110 TeM€ "3aKOHEI 1 bubnnorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o600menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBbBIE 1 bubnnorexa [IOK
.\ https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTrOopenue, o6o0menue. Padora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHas Gpusmnka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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