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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTEIbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH OOYYAlOIIMXCS M OpPraHU3alMI0 H3YUYCHHS
(GU3MKKM Ha JESITENIbHOCTHOM OCHOBE. B mporpamme mno (u3uKe y4HUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTHKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duzrka SBISIETCS  CUCTEMOOOpA3yIOIMMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3HUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HaHMsI, TO €CTh CII0CO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIUMH €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTH:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPOPETUPOBATH  JAaHHBIE U HUCHOJB30BaTh  HAy4dHbIC
JIOKa3aTeIbCTBA JJIs MOJTYYEeHUS! BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3oBaTenpHBIX oOpraHuzauusx Poccuiickoit @enepanuu, peamTu3yOIINX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa HW3y4YeHUs
OCHOB CTPOCHMSI MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TMPEICTABICHUN O pOJU (DU3UKHU JUISI PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (PM3UKOMW, MOJATOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1ay:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMATh MIPUPOHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UH(pOpMaIuend (PU3NIECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIIKEHUSX (DU3HMKH, aHAIU3 H
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 knacce — 102 yaca (3 yaca B HeJeli0).



[Ipennaraemsiii B mporpamMMe no (u3HuKe nepeyeHb Jad0opaToOpHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapPCTBEHHOTO SK3aMeHa 10 (HU3HKe.

COAEPXAHUE OBYUEHUA

7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPYIKAKOIIEro MUpa.

dusnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeAMYMHBL. M3MmepeHue Quanyeckux BelIWYuH. PU3NYECKHe
npudopsl. [lorpenHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak d¢usuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHO-HaY4YHBIM METOJI TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKCHHUE THUIOTE3, SKCIIEPUMEHT TI0 TTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOroaeMoro sisjieHus. Onucanne GU3NIEeCKUX SBJICHUHN C TTIOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, JJIEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC
SBJICHUSL.

2. Dusuyeckue MpUOOPHI U MPOLEeIypa MPIMBIX U3MEPEHU aHAJIOTOBBIM U
1M(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpeneneHue NEHbI NeEHUs IKaIbl U3MEPUTEIBHOTO TTprbdopa.

2. M3mepeHue pacCTOSHUMN.

3. Hzmepenue oO0bEéMa )KUAKOCTH U TBEPJOTO Tea.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl MpU MOMOIIU >KUJIKOCTHOTO TEepMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JATBHOCTh MOJIETA
IapuKa, MymeHHOro TOPU30HTAILHO, TeM OOoJibllle, YeM OOJIbIlle BhICOTA
mycKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeJeHUS O CTPOCHUH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTRA.



JBr>kenne dacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoii. bpoyHoBckoe nBuxenue, nuddysus. BzammomeircTBue dacTuil
BEIIECTBA: MIPUTSHKEHNE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUM BOJbI.

Hemoncmpayuu.

1. HaGnroneHue OpoyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddysum.

3. HaOmionenue ~ siBneHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH

OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaol.

1. OuneHka JuMaMeTpa aroMa METOJOM psioB  (C  UCIOJb30BAHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

Mexannyeckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JBUKCHHUSI.

SIBnenue wuHepIMU. 3aKOH WHEpUMHM. B3aummoneicTBue Ten Kak IMpUYMHA
W3MEHEHUsI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoil. PaBHOmelcTBytomas cuil. Cuiia TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

1. HaGnroneHme MexaHHMUeCKOTO JIBIKCHUS TeNa.

2. N3mepeHue CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.

3. HaGmronenue sBieHUs HHEPLIUH.

4. HaOmroneHue n3MeHEeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUM TETI.

5. CpaBHEHHE Macc MO B3aUMO/ICHCTBUIO TEJL.

6. Cll0)XeHue CUJI, HallpaBJIEHHBIX IO OJHOU MPSMOM.

Jlabopamopuvie pabomul u onvimaol.



1. OmnpezeneHne CKOPOCTH PaBHOMEPHOI'O JIBH)KEHHSI (IIApHKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOMIIS U TaK Jiajee).

2. OmpeneneHue cpeqHeil CKOPOCTH CKOJBKEHUA Opycka WM IIapuKka I0
HAKJIOHHOMW IUTIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. ONBITHI, JEMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsbKeHus (aedopmarivm)
HPYKUHBI OT TPUIOKEHHOW CHJIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMH M Tasamu. 3akoH Ilackaid. [IHeBmaTmueckue
MAalIMHbl. 3aBUCUMOCTh JABJIEHMs KMJIKOCTH OT TIyOuHBL. ['mapocrtarnuyeckuit
napasokc. Cooluaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuunHbBI CyliecTBOBaHUS
BO3aAyHONH o0onouku 3emumn. OnbiT Toppuuemu. M3mepenue atmocdepHOro
JaBJIeHUs. 3aBUCHMOCTbh aTMOC(EPHOro JaBIEHUS OT BBICOTHI HaJl YPOBHEM MOPAL.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH W ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTB JABJICHMS ra3a OT TEMIIEPaTyphl.

[lepenayda naBaeHUs KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue neicTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMA MOTPYKEHHOW YacCTH

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcioBue IJIaBaHMsI TeJ: TUIABAaHUE WJIM MOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHOLIEHUS TUIOTHOCTEM TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOTPpy>KEHHOH B
KUJKOCTb YaCTH TeJa.

2. OmnpeneneHue  BHITAJIKUBAIONICH  CHJIbL, JEHUCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B KUJIKOCTH, OT MACChI T€JIa.
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4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH HA TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
MKUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KHJIKOCTH.

5. KoHcTpynmpoBanue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKH U
orpeneneHue €€ rpy30noabEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanunueckast padota. MOIIHOCTb.

[TpocTele MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBumio
paBHOBecHsl pbluara. [IpumeHeHHe mpaBuiIa paBHOBECUS pblyara K OJIOKY.
«3omotoe mpaBuno» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckass dHeprus. KuHeTwueckas U TOTCHIMANbHAS JHEPTUA.
[TpeBpaleHre 0JHOTO BUIa MEXaHUYECKOW SHEPTUU B IpYroi. 3aKOH COXpaHEHUs
HHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. Msmepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. M3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON DHEPIHUH.
8 KIIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIC TIOJIOXKEHHUSI MOJICKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOU TCOPUH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BeIIeCTBa.
Kpucramnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYISPHO--KUHETUYECKOW TEOPHH.
CmaurBaHUE M KanWUIIpHBIE ABJICHUS. TenaoBoe paciupeHne U cxaTue.

Temneparypa. CBsizb TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUSI
yactull. BuyTtpeHHsisi sHeprusi. CrnocoObl HW3MEHEHUs] BHYTPEHHEW SHEpruu:
Temionepeaaya " COBEpIIEHUE paboTHI. Bunpr TeIJIoNnepeaauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KomanyectBo TemnoTel. YaenbHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OanaHca. [lmaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u koHaeHcamws. Mcmapenme. Kunenwe. YnaenpHas Teruiora



napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHHUS OT aTMOC(HEPHOTO
JIaBJICHUSL.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHMUSL.

[IpuHuunel pabotsl TermaoBbiX aBurarenei KIIJ[ temmoBoro aBuratens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

1.

2
3
4.
5

© N o

HaoGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HaOmnronenue siBeHnid cMaurMBaHUs M KaMWIISIPHBIX SIBJICHUH.
HaOmnronenue TenioBoro pacumpeHus Ted.

N3meHenue naBieHUs ra3a MpU U3MEHEHHH O00bEMa M HArpeBaHUM WU
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiieHH pabOThl BHEITHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Mopenn TemJIOBBIX ABUTaTEIICH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHUS.
OMnBITEI O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM Caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbITEl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [aBJIEHUS BO31IyXa OT €ro
00BbEMA M HArpEeBaHUS WM OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEUHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenne wu3MeHeHUST BHYTPEHHEH OHEpPruM Tella B PE3yJbTare
TeIIonepeayr U paboThl BHEITHUX CHJL.

HccnenoBanue sBieHHUS TEMJIOOOMEHAa NPH CMEIIMBAHUM XOJOAHOW U
ropsi4eu BOJBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJOW  MpH
TEII000MEHE C HArPEThIM METATUIMUYECKUM LIMIIHHAPOM.

Onpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.



11. MccnenoBanue npouecca nCHapeHusl.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpezeneHne yAeIbHON TEIIOTHI IUIABJICHUS JIbJA.

Pazngen 7. djekTpruyecKue 1 MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poia 3JEKTpUUECKUX 3apsiaoB. BzaummopeiicTehe
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPs/I0B U PACCTOSIHUS MEXKY TEJIaMM).

OnekTpudeckoe mnoJie. Hanpsxk€HHOCTh siiekTpuueckoro mnoiist. [IpuHnmn
CYIIEPIIO3ULIUU AIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKuX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. [IpOoBOOHMKM W JUAINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsIa.

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
HCTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DJIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass umenb. Cumia  TOka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH Oma
o ydactka uend. llocnepmoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHua.
DNEeKTpUYECKHUE LENU U MOTPEOUTEN 3IEKTPUUYECKON 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €r0 3HAUYECHUE IS )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarautHoe 1moje  3JEeKTpudeckoro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DNEeKTpOoJBUTaTellb MOCTOSTHHOTO ToKa. VICHoJIb30BaHHME 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBneHue 37eKTpoMaraiuTHOM uHAyKIuU. [IpaBuno Jlenna.

DIIEKTPOreHEepPaTop. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Hemoncmpayuu.

DIeKTpu3anus Ted.

JIBa posia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUE 3aPSKCHHBIX TEI.
YCTpONCTBO U ACHUCTBUE DIEKTPOCKOIIA.

DNeKTpocTaTUieCcKast HHAYKIUS.

3aKOH COXpaHEHUS FNEKTPUUECKUX 3aPSIO0B.

[IpOBOIHUKH U AUBJAEKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

N o U bk w N e



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B HKUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne CUITbl TOKa aMIIEPMETPOM.

W3mepeHne 2IeKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopennpoBaHue HEBO3MOKHOCTH Pa3IeJIEHUs MOJHOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX IOJIEUW IIOCTOSHHBIX MarHUTOB.
OmnsIT Dpcrena.

MarauTHoe 1oJje Toka. DJICKTPOMArHUT.

JlelicTBME MarHUTHOIO I10JIS HA IPOBOJHUK C TOKOM.
DNEKTPOABUTATEIb NOCTOSHHOIO TOKA.

HccenenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmnbiTer apanest.

3aBUCHUMOCTh HANPABJICHUS HWHAYKIHOHHOIO TOKa OT YCIOBUM €ro
BO3HUKHOBEHU.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopusie pabomul u onvimel.

1.

o vk w

10.
11.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TeN HWHIAYKIUEH U 1Opu
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOrO TOJISI HA NPOBOAHUKH U
JABJIEKTPUKHU.

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

N3mepeHue u peryupoBaHue HANPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CWJIBI TOKA, UAYILIETO 4Y€pe3 pPe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIITUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
COTNPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TOMEPEUHOTO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Jjisi CUJIbl TOKa MPU TAPAICIBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI ATESKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pes3ucrope.



12. MccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYIIETO YE€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KII/I narpeBarens.

14. MccnenoBaHue MarHuTHOTO B3aUMOJICMCTBUS IOCTOSIHHBIX MArHUTOB.

15. I3yueHue MAarHUTHOTO TOJIA TMOCTOSHHBIX MArHUTOB TMpPH KX
00BEIMHEHUH U PA3ICICHUN.

16. MccnenoBanue NENCTBUSA AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJECHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HANpaBJEHUsS TOKa B
KaTyLIKE.

18. MI3ydyeHue AeiCTBUSA MarHUTHOTO MOJISL HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3y4eHue padoThl JJIEKTPOABUTATEIS.

20. U3mepenue KIIJI 351eKTpoIBUTATENBHON YCTAHOBKH.

21. ONBITEl IO MCCIIEIOBAHUIO SIBJIICHUS D3JEKTPOMArHUTHOW WHIYKLIHH:
WCCIICAOBAHNE W3MEHECHHW 3HAYEHWS W HAIPAaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOrO JABWKEHUSA. PaBHOMEpPHOE HPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHenHoe nBrxeHue. CpeaHss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHUM.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiIMHEHOe [BrkeHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m wyactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproTroHa. Bropoi 3axkoH HeroTrona. Tperuit 3akoH HeroToHa.
[TpuHIMII CYyTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJla
TPEHUs IOKOs1, APYTUE BUIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue mianer Bokpyr Comuima. IlepBasg xkocMmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsixecTH.

Nmnynbe tena. I3MeHeHne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHMS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPTHs Tena, MOJHATOro Hajl



IIOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxaTton npyxxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKON 3HEPrHH. 3aKOH COXPAHEHHS MEXaHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

1.

o vk~ w

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

HaOmronenne MexaHU4ecKoro JIBHKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX Tl
OTCUETA.

CpaBHeHue TyTed W TPaeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBHXKEHHS.

HaOmnronenue ABUKEHUSI TeJia MO OKPYKHOCTH.

HaOmnronenne MexaHn4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PAaBHOMEPHOM H  YCKOPEHHOM JIBUKCHUU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHS T€lla OT MAacChl TEJIa U JIEUCTBYIOIIEH HA HETO
CHJIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEJL.

N3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKCHUH.

IIepenaua umiysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeobpazoBanHus IHEPTUM MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHre UMITyJIbca IMpU a0COIIOTHO YIIPYTrOM B3aUMOICHCTBHUH.
HaOmronenre peak THBHOTO JIBH)KCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPH CBOOOTHOM Ta/ICHUH.
CoxpaHeHUE MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

KoncTpynpoBanue TpakTa JJisi pa3roHa U JajJbHEWILEr0 PaBHOMEPHOTO
JBIDKCHUS [IApUKA WIN TEJICKKH.

OmnpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpyCcKa WU JBUKEHUS
LIapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHHUH IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IMPHU PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTes3bl: €ciu MPH PaBHOYCKOPEHHOM IBMKEHUH 0Oe3
HayaJbHOM CKOPOCTU MYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIAE MPOMEXYTKH BPEMEHH OJUHAKOBBI.



6. MccrnegoBaHue 3aBUCMMOCTU CHJIbI TPEHUSI CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

7. Omnpenenenne ko3 UIIMEHTa TPEHHUS CKOIBKCHHUS.
Onpenenenue KECTKOCTU NPYKUHBI.

9. Ompenenenue paboOThl CHIBI TPEHUS MPU PABHOMEPHOM JIBJKEHHUU Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.

KonebarenbHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIepuo,
4acToTa, aMIUINTyJAa. MaTteMaTnyecKuil U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPTUU MPU KOJIeOATEIHLHOM JIBHKCHHH.

3aryxatomue — koineOanus.  BwiHyxnenHsle — konebanus.  Pe3oHaHc.
Mexannueckue BoOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyieOaHWM T IOA HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

1. OmpenenieHWe YacTOTHl M TEpHoJa KoJIeOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

o vk~ w N

2. OmpepneneHuie 4acTOThl U IEPHOJa KOeOaHU MPY>KUHHOTO MAasgTHHUKA.

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

4. VccrnenoBaHue 3aBUCHMOCTH MEpUOA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTH NEpUOAA KOieOaHUll rpy3a, MOJBEIHIEHHOTO K
HUTH, OT MacChl Ipys3a.

6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoja  KojaeOaHwmii
IPY>KUHHOTI'O MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBIL.



7. W3mepenue yckopeHus CBOOOHOTO MaeHUS.

Paznea 10. D1eKTpOMATHUTHOE MOJI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHOe
pactipoctpanenue ceera. 3atMenust Connna u Jlynsl. Otpaxenue csera. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkxeHWe cBeTa. lcronb30BaHME TMOJHOIO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpOCKONa M Tejeckona. ['ma3 kak onrthueckas cucrtema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aeictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaens rnasa.

L 0 N ok wNE

11. PaznosxeHnue 6e10ro cBeTa B CIEKTP.
12. [Tomydyenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnsie padomul u onsimel.



1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHsS CBETOBOTO Jiydya OT YIUIa

naJeHUsl.

2. M3yuyeHue xapakTEepUCTHK U300paKE€HUs MPEAMETA B TUIOCKOM 3€pKaJle.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOIO JIy4ya OT yTJia

MaJICHUS Ha TPAHUIIE «BO3LyX—CTEKIIOM.

4. IlomydeHnue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Onpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITBI IO BOCHPUATHIO IIBETA MPEAMETOB IPHU UX HAOIIONCHUH 4Yepes3
LIBETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MoroiieHne cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydenus. CTpoeHrne aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sznpa. HW3oronmsl. PaanoaxtrnBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOIO YHCEIL
OHeprus cBsI3M aTOMHBIX saep. CBsA3bp Macchl W 3Hepruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTp Bogopo/a.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TyUEHUN.

6. Peructpanus uzinydeHus: IpUPOTHBIX MUHEPATIOB U TIPOTYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIHHM YacCTULBI IO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpPHUTEIHLHO-00001AIOIIIUI MOIYJIb.

[ToBTOpHUTENHEHO--00001AOINIT MOTYIb IPEIHA3HAYEH JIJIs1 CUCTEMAaTHU3alun
u  0000ImEeHWS TPEIMETHOTO  COACPXKAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKH, a TaKkKe IS MOJATOTOBKU K



OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy T0 (u3uke s 00ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Tpu M3y4eHNN TAaHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JIESITEIIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYnBaeTCsl JOCTHIKCHHUE MPEAMETHBIX U
METANpPeMETHBIX ~ IUIAHUPYEMBIX  pe3ylbTaToB  OOydeHHs, (GOpMHUPYETCs
€CTECTBEHHOHAYYHAass TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCICIOBAHHS
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSIMH OOBACHITH (hu3mdeckue
SIBIICHUS, TIPUMCEHSISI TIONyYeHHBIC 3HAHUsS, peIlaTh 3aJadyd, B TOM 4YHUCIE
KaueCTBEHHBIC U KCTICPUMEHTAIBHEIE.

[TpuHIIMTIHATBHO ACSTEIBHOCTHBIN XapakTep JaHHOTO paszjerna pean3yeTcs
32 CY€T TOro, 9YTO OOyYalOIIHECs BBIMOJIHSIIOT 33JaHus, B KOTOPHIX UM
npeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBICHSTH
dbu3nueckue SBICHUS B OKPYKAOIIECH MPUPO/IC U TTOBCEAHEBHOM JKU3HU;

WCITOJI30BaTh HAYYHBIC METOJIBI HUCCICAOBAHUSA (PU3NUCCKUX SIBJICHUH, B TOM
YUCIIe IS IPOBEPKH TUITOTE3 U TIOJYICHHS TEOPETUIECKHUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaWOOJIEE BAXHBIX JOCTIDKCHHUH COBPEMEHHBIX
TEXHOJIOTHIA, HAIPUMEP, TPAKTUIECKOTO HUCIIOIH30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUOB
DHEPTHUH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTH)KCHHE JINYHOCTHBIX, METAMPEAMETHBIX B TPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJbTaTOB.
B pesynbrate nzyuenus GuU3NKU HA YPOBHE OCHOBHOTO 00IIIET0 0O0pa3oBaHUs
y oOyuarorierocst 6yayT cpopMUpoOBaHbl CIEAYIONINE TUYHOCTHBIE PE3YIbTaThl B
JaCTH:
e 1) mMaTpMoTHM4E€CKOro BOCIMTAHUA:
e — IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nyuecKoil HayKu;
e — IIEHHOCTHOE OTHOLICHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;
e 2) rpa’aaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
e — T'OTOBHOCTb K aKTUBHOMY YYacTHIO B O0OCYXJIE€HHUU OOIIECTBEHHO 3HAUMMBbIX
U OTUYECKHX IMpoOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTUKEHUN (PU3UKY;



— OCO3HaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESTEIBHOCTH
YYEHOT0;

3) 3CTeTHYECKOr0 BOCTIMTAHHSA:

— BOCTIPUATHE ICTETUYECKUX KauecTB (PU3UYECKON HayKu: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IECHHOCTH HAYYHOI'0 MIO3HAHMSA

— OCO3HaHHE IICHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYpBHI;

— pa3BUTHE HAy4yHOH JI0003HATENBHOCTH, MHTEpPEca K MCCIEeI0BATENbCKON
NEeATEIIbHOCTH,

S) dopvmupoBaHMs  KYJbBTYPBI  3I0pPOBbS W  IMOLMOHAJIBHOIO
0/1aromnoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpa3a JKM3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBUi 0€30IaCHOrO TOBEIEHUS Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIHUX YCIIOBHSIX;

— c(pOpMUPOBAHHOCTh HaBBIKA pediieKCuU, TPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa y IPyroro 4yeioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— aKTUBHOE y4YaCTHE B pEIICHUWU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKONM U
COLIMAJIbHONW HANpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIe U (PU3MUECKHUX
3HAHUI;

— UHTEpeC K IPAKTUUECKOMY W3YUEHUIO TIpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpUEHTalMsd Ha NpUMEHEHHe (PU3NYECKUX 3HAHUU I pElleHHs 3aaad B
00JIaCTH OKpY’Kalollel cpenbl, IJIAaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX TMOCIIEICTBUU U1 OKPYKAIOILIEN CPEbI;

— OCO3HaHHE TI00ANBHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed ux
peleHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJIOBHAM COLMAJILHON W NPHPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aMMOJCHCTBUMU TMPU BBINOJHEHUU HCCIEAOBAaHUN U
OPOEKTOB (DM3MYECKOW HANPABICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUIM
APYTHX,

— TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH YEpE3 MPAKTUYECKYIO
NEATENIbHOCTb;



e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH

nUacu, IOHATHA, TUIIOTE3bI O (1)I/I3I/I‘ICCKI/IX 00BEKTax U SABJICHUAX

e — OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00J1aCTH
bu3uKY;

e — IUIAHUPOBAHHWE CBOETO Pa3BUTHUS B MNPHOOPETEHUM HOBBIX (HU3UYECKUX
3HaHWM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABJIIATH B3aMMOCBA3U ITPHUPOEL, O6HIGCTB21 )51
3KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIb30BaAHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HHI>1;

e — OIICHKAa CBOMX JECUCTBUU C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynapTaTe OCBOCHHS TpOrpaMMmbl MO (U3WKE HA YPOBHE OCHOBHOTO
oO1iero 006pazoBanus y o0ydaronierocsi OyayT copMUpOBaHbI MeTaNpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHbBIC YHUBEPCAIbHBIC YUeOHbIE ICUCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISITUBHbBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

Bba3oBbie Jjornueckue 1eiicTBUA:

BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPHU3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALIUU, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y IMTPOTUBOPEYMS B pacCMaTpPUBAaEeMbIX (pakTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SBJIICHUSIM;
BBISIBIIATH TIPUYMHHO--CJICJICTBEHHBIC CBSI3W TPU HM3yUYCHUH (PU3NUECKUX
SIBIICHUI ¥ MPOIIECCOB, JI€JaTh BHIBOJABI C MCIIOJNH30BAHUEM JETYKTHBHBIX
W MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIJIBUTATh THIIOTE3Bl O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYMH;

CaMOCTOSATENILHO BBIOMPATh CIOCOO pelieHuss y4eOHOoW (u3mdeckoi
3alauu (CpaBHEHHWE HECKOJIBKUX BapHUAHTOB PEIICHUS, BHIOOp Hambosee
MOJIXOJISTIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HUCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENBHO COCTABJIIEHHOMY IUIaHY OIIBIT, HECIOKHBIM
bu3nyecKuil IKCHEPUMEHT, HEOOJbIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBJICHUS;



OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMAIIHIO,
ITOJIYYEHHYIO B XOJI€ HUCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIUPOBATH 000OIIEHNS M BHIBOJBI 110 pE3yJibTaTaM
IPOBEAEHHOIO HAOJIIO/IEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIIEe pa3BUTHE  (PU3MUECKUX
MPOIIECCOB, a TAaK)KE€ BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

NPUMEHSATH Pa3IUYHbIE METObl, MHCTPYMEHTHI M 3aIPOCHI MPH TIOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM MPENJIOKEHHOU Yy4eOHOU
dbuznyeckoil 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAJIBHYIO (OpPMY MPEACTABICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIlacMble 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HHOU TpaduKoi M X KOMOWHAITASMH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B XOJI€ OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 3371aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
01aroKeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXKICHUSIMHU JPYTHMX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MO3HIIHM;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YAbTAThl BEITIOJHEHHOTO (PH3NYECKOTO OMBITA
(9KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUIYyAIbHOW paboThl TMpU PEIIEHUHW KOHKPETHOM (HHU3NYECKOM
poOJIeMBI;

NPUHUMATh IIeJIM COBMECTHOM ACATCIBHOCTH, OPTaHW30BBIBAThH JICHCTBHSI
no e€ MOCTIKEHHUIO: paclpefensaTh pOoiH, OOCYKIaTh TMPOIECCH U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsT KaY€CTBEHHOTO Pe3yJibTara o
CBOCMY HAIPAaBICHUIO W KOOPAWHHUPYS CBOM JECUCTBUS C JIPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OIICHMBATh KAa4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEIFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHSI.

PerynasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE JeHCTBUS



Camoopranusanus:

BBISIBIISITh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMsIX, TPEOYHOIIUX
JUIS pelieHus (U3nIecKux 3HaHUi;

OPUEHTHPOBATbCSI B  PA3NMYHBIX IOAXOJAaX MPHUHATHS  PEIIECHUMN
(MHOUBUOYaIbHOE, NPUHATHE DPELIECHUS B TPYMNIE, NPUHATHE PEIICHUMN
rpyIIoN);

CaMOCTOSITENTFHO COCTaBJISTh AJITOPUTM PelIeHUsT (PU3HMUECKOM 3aaun HIIn
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MPEAJIaracMble BApUaHThI PEILICHUH;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, 3MOIMOHAJbHBLIA HHTEJJIEKT:

JIaBaTh AJICKBATHYIO OIICHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh NPUYMHBI  JOCTWKEHUS  (HEIOCTHIKEHHS]) PE3yJIbTaTOB
NeSATEeILHOCTH, JTaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JACATEIHLHOCTH (B TOM YHWCIIEC B XOJ BBIOJIHEHUS
(U3UYECKOTO  HCCIIEIOBAHUSl WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOATENICTB, W3MEHMBIIUXCS CHUTYallMii, YCTAHOBJIEHHBIX ONIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM;

CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUSA U JIOTUKY JPYIroro;
MPU3HABATh CBOE MPABO HA OIMIMOKY MPHU perieHUH HU3NIECKUX 3a71a4 UIIH
B YTBEPXKIACHUIX HA HAYYHBIC TEMbI U TAKOE K€ IIPABO JIPYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 Kjacce npeaMETHbIE pe3yIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHYECKHE  SBIICHMUS,
HaAOJI0/IeHNE, HKCIEPUMEHT, MOJEeINb, TUIMOTe3a, €AMHMIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHble COCTOSIHUSI BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOpUs, pPABHOJAEUCTBYIOIIAS
cuJa, nedopmans (ympyras, MJacTuyecKas), HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMKCHHUE YAaCTUIl BELIECTBA,
paBHOMEPHOE  JB)KCHUE, HEPAaBHOMEPHOE  JBWKEHHE, HWHEpLHS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIUIEHHON OCBHIO
BpalleHs, Nepenaya AaBICHUS TBEPABIMU TeElaMH, >XHUIKOCTAMH H
razamu, atMocepHoe [aBieHHE, IUIABaHHE TeJl, IPEeBpALICHUS



MEXaHUYECKOI SHEpPruu) MO OMHCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NUIECKOE SBICHNUE;
pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WYECKUX  SIBJICHUUA B
OKpYXalollleM MHpEe, B TOM uucie (HU3NYECKUE SIBICHUS B MPUPOJIE:
OpPUMEPBI JABUKEHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOM M HEXUBOU
NpUpOJie, NCUCTBUE CHUJIBI TPEHUSI B MPUPOJAEC U TEXHUKE, BIIMSIHUE
aTMOC(EPHOTO JTaBJICHUS Ha KMBOW OpPraHW3M, IIABaHUE PhIO, phIUuaru B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a/ja4y B YUEOHYIO,
BBIICNISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (GU3HUECKUX SIBICHHM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyecke BEIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tena, CWia TpeHus, JaBieHue (TBEPIOTO Teja, JKUIKOCTH, Trasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUIHOCTb, IJICYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYEeCKass W TMOTEHIHalIbHAs JHEPTUsi), MPU ONHCAHUU MPaBUIBLHO
TpakToBaTh  (IU3UYECKUM  CMBICI  HUCIOJB3YEMbIX  BEIUYUH, HX
0003HaueHUs W EAUHUIIBI (U3UUECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJIIMUNH;
XapakTepu30oBaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOXKEHHs CHII (BAOJb OJHOW MpsiMOil), 3aKoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0JoKa),
«30JI0TO€ TIPaBUJIO» MEXAHHWKH, 3aKOH COXpaHEHUS MEXaHHUYECKOU
SHEPruM, MPU HSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATUYECKOE BHIPAKEHUE;

OOBSCHATH (PM3UYECKHUE SBJICHHUS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTEC CHUTyallMii MPaKTHKO-OPUECHTUPOBAHHOTO XapakKTepa:
BBISIBJISITh IPUYMHHO--CJICACTBEHHBIC CBS3U, CTPOUTH OO0BsICHEHHE U3 12
JIOTUYECKHUX IIIaroB ¢ OMmopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3UUYECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadyd B 1—2 JEHCTBUA, HCMOJIB3YyS 3aKOHBI U
dbopMyIbl, CBS3BIBAIONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCJIOBHS 33/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BENMYUHBI B (HOPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOAUTH CIPABOUYHBIE
JaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1a4, OIICHUBATh PEATHMCTHYHOCTh
MOJy4YeHHOM (PU3NUECKON BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TOMOITU
(bu3MYEeCKUX METOJI0B, B OMTMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE



npeanoyiockenne  (TUMOTe3y),  pa3nuyaTb W HMHTEPHPETUPOBATH
MOJyYEHHBI pe3yNbTaT, HAXOAUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBO/IBI 10 €T0 PE3yJIbTaTaMm;

NPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
buznuecKux CBOICTB TeN: dbopMynHpoBaTh pOBEpsEMbIe
IPEIOIOKEHHUs, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pyA0BaHNUA,
3aIKChIBaTh XOJ1 OMbITa U (POPMYIHPOBATH BHIBOIBL;

BBINIOJIHATh MPSAMbBIE H3MEPEHUs] PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPaTypbl C HCHOJIB30BAHUEM aHAJIOTOBBIX U
nupoBbIX MPUOOPOB, 3aNUCHIBaTh IOKAa3aHUS MPUOOPOB C YU4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrofl C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MyTH
PaBHOMEPHO JBIJKYIIETOCS Tella OT BPEMEHM JABI)KEHUS Teja, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJia, KauyecTBa 00pabOTKH MOBEPXHOCTEM Tel
¥ HE3aBHCHUMOCTH CHJIBI TPEHUS OT ILIOMIAAN COTPUKOCHOBEHUS TEII, CHUITBI
YIPYTrOCTH OT YAJUHEHUS MPY>KWHBI, BBHITATKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyKEHHOM YacTu Tella M OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT MIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUM
TUTaBaHMsSI TeJl, YCIOBHMI PaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO WCCIEAOBaHUsA, COOMpaTh YCTAaHOBKY U
BBIMOJIHATh M3MEpPEHUs, Cienysl MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B BUJEC
MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJBI MO PE3yJibTaTam
UCCIICJIOBAHMS,

IPOBOJNTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (MJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejia, CUJIa TPEHHUSI CKOJIBKECHHUS,
JaBJICHWE  BO3/yXa, BBITAJKUBAIONIAs  CWia, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B KHUAKOCTh TeNOo, KOA(D(PHUIMEHT MONe3HOro AeWCTBUSA
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEJIMYMHBI,

COOJTI0IaTh MPaBUJIa TEXHUKN 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHBIM
000opy1I0BaHUEM;

yKa3blBaTh MPUHLMIBI JACHUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIHNECS COCYAbl, OapoMerp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIMUMBI JCUCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUsA (B TOM 4YHUCIE:



NOAIIMITHUKY, YCTPONCTBO BOJOMPOBOJA, THUAPABIMYECKUN Mpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIOIb3YS 3HAHUS
O CBOMCTBaX (pM3MUECKHX SIBICHHN M HEOOXOIUMbIEC (PU3NICCKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJCHUS B OKPYKAOLIEH CPELE;

OCYUIIECTBJISATH OTOOpP HWCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUW W TYyTEM CpPaBHEHUS PA3JIMYHBIX HMCTOYHUKOB BBIJCIATH
uH(pOpMAIUIO, KOTOpasi SIBJISETCS MPOTHUBOPEUYMBON WM MOXKET OBIThH
HEJI0CTOBEPHOM;

WCIIOJIB30BaTh MPU BBINOJHEHUH YYEOHBIX 3aJJaHU HAyYHO--TIOMYJISPHYIO
auTepatypy  (U3UYECKOrOo  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypebl cetn UHTEpHET, BIageTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHMKOB MH(MOpMauu (HU3NYECKOro COAEpKaHUs, B TOM
yuciae myOJau4yHO JenaTh KpaTKHe COOOIIEHHS O pe3ysibTaTaX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU HSTOM TPaAMOTHO HCIOIB30BAThH
W3YYCHHBIM TOHATUHHBIMA ammapaT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALIUE;

MPU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN pacrpeneisTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTABJICHHBIMHU 3aJauyaMu,
CI€IUTh 3a BBINOJHEHUEM IIJlaHA JEUCTBUM, aJeKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JIEATCTLHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHHUE OKPYIKAFOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

UCITOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEILUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(Hble Tena, HACHIUIEHHBIM M HEHACHIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TeMIEepaTypa, BHYTPEHHSAS DSHEpPrus, TEIUIOBOW JBUraTellb,
AIIEMEHTAPHBIN 3JIEKTPUYECKUI 3apsil, JIEKTPUUECKOE I0JIE€, TPOBOJHUKH
U TUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

pasznuyarh SBJICHHs (TEIUIOBOE pPAaCIIMPEHHE W C)KATHUE, TEIUIoNepenaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHHE, KAalWJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,



KOHJIEHCAlus, IUIABJIEHUE, KpUCTAUIM3auusa (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTTOnpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
AIIEKTPHU3aLUs TeJl, B3aUMOJECHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJICHCTBUE MArHUTOB, JEHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
[0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpYXalollleM MHpEe, B TOM uHclie (U3UYECKUE SBJICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSKEHUE U KalWUIIpHBbIE SIBJICHUS B MPHUPOJE,
KpUCTaulbl B Tmpupoae, u3iydenue ConHia, 3amep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUYECTBO KUBBIX OpPraHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoJiocoB, posib MAarHUTHOIO MOJS JUIS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, TPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOIB3YS
¢uznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIrHsl, KOJIUYECTBO
TEIJIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAas TEIuloTa
IUIaBJICHUS, yJelbHas TeIuioTa NapooOpa3oBaHMs, YJeldbHas TEIJIoTa
CrOpaHus TOIUIMBA, KOA()(PUIMEHT TOJE3HOro JEHCTBUS TEIMJIOBOM
MAalIMHbI, OTHOCHUTEJIbHAs BJIAXKHOCTb BO3/yXa, JJIEKTPUUYECKUH 3apsij,
CHJIA TOKA, JJEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKA), NpPH ONHCAHUM NPABUIBHO  TPAKTOBATh
(bu3nYeCKUil CMBICI HCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €IMHHIIBI
bu3nyecKux BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SBIEHUS M MPOLIECCHI,
UCITOJIb3Ysl OCHOBHBIE MOJIOKEHHUS! MOJIEKYJSIPHO--KHHETHYECKOW TEOPUH
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
Jlxoynsi—JleHna, 3akOH COXpaHEHUsI DHEpPruu, IMpU HSTOM JaBaTh
CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHa M 3alUCBHIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH



MIPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHUE U3 1—2 JTOTHYECKUX
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBONCTBA (U3MUYECKUX SIBICHHM,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIbl, CBs3bIBaIONIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHaiu3a
YCJIOBHUS 3a/la4yd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JMAHHBIX [IJI1  PEIICHHWS 3a7a4d, BBIOMpATh 3aKOHBI ©  (POPMYIIHI,
HeoOXoauMble JUisi €€ penieHusi, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PpEHIUTh TMPH TOMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSJIKA
IIPOBEJICHUS UCCIEA0BAHUS, 1€JIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI IO HAOMIOMEHUIO (PU3WYECKUX SBICHUN WA
(U3MYECKUX CBOMCTB Tell (KaWJLUISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (Morjomiaromei)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJABI OT TEMIEPATYpPhl KUAKOCTH U
IUIOIAAA €€ IIOBEPXHOCTH, DJIIEKTpHU3alUs Tel W B3aUMOJEUCTBUE
DIEKTPUYECKUX 3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MAarHUTHBIX TMOJIEM TOCTOSHHBIX MArHUTOB, JEUCTBUS
MAarHUTHOI'O TMOJISI Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTA,
CBOMCTBa DJEKTPOJABHUTATENSI TMOCTOSHHOTO TOKa): (OpMyIUpOBATH
IpoBepsieMble MPEANONIOKEHHs], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyAOBaHUs, OMKUCHIBATH XO/1 OMbITAa U (POPMYJIUPOBATH BHIBOIBI;
BBIMOJIHATE ~ NPSIMBIE  W3MEPEHUS  TEMIEPATypbl, OTHOCUTEIIBHOMN
BJIAJKHOCTM BO3[lyXa, CHJIBI TOKa, HANPSDKEHUS C HCHOJIb30BAHUEM
aHAJIOTOBBIX TPUOOPOB U JATYMKOB (DM3MUECKUX BEJIUYWH, CPABHUBATH
pe3ynbTaThl U3MEPEHHM ¢ YUETOM 3alaHHOM a0COJIFOTHOM MOTPEIIHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUYECKON BETMUUHBI OT
JIpyrol C  UCIOJb30BaHUEM TPSMBIX  H3MEpPEHUN  (3aBUCHUMOCTH
COIIPOTUBIICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOIIAIA MONEPEYHOIO
CEUCHHS U yIEIBHOIO COIPOTUBIICHUS BEIIECTBA ITPOBOJHKUKA, CUJIbI TOKA,
UIYIIETO 4epe3 IMPOBOAHUK, OT HANpsHKEHHs HAa  NPOBOJHHKE,
VCCIIEIOBAHUE IIOCJIENOBATEIBHOIO M NApPaUIEIbHOIO  COECAUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIEIOBAaHHE, COOUpPATh YCTAHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl TIOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOIUI] W TpaduKos,
JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHUS,



IPOBOAUTH KOCBEHHBbIE U3MEpEHHs (PU3NUECKUX BeIUYUH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTUBICHHE NPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYS MPEII0KEHHOW HMHCTPYKIUH,
BBIYUCIIATH 3HAYEHUE BEITUYMHBL;

cOOJII0IaTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHu paboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS M3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpO Ha WX ONUcaHus (B TOM YHUCIIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK SJICKTPUUYECKON HHEPTHH, DIEKTPOOCBETHTEIHHBIC
pUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKHE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M U3MEPHUTEIHHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Heneil ¢ mocnea0BaTeIbHBIM 1 MapalljIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIeH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOpMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHusi 6€30MacHOCTU MpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M NTYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHO;
UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl ceti VIHTepHeT, BIajgeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbIE NHCHMEHHBIE U KpaTKHWE YCTHBIE COOOIICHWS,
0000mass wHMOPMAIMI0O U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
COAEpKaHusi, B TOM 4YHCJIEe MyOJUYHO MPEACTaBISATh PE3yJIbTaThl
MPOEKTHOM WJIM HCCIIEeIOBATENIbCKON NEATEIbHOCTH, MPU 3TOM T'PaMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
CONIPOBOK/JIaTh BBICTYIUICHUE IPE3CHTALNEMN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHHMA (PU3UIECKHUX
IPOLIECCOB paclpeieaTh OOsA3aHHOCTH B TpPYyNIE€ B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 3a BBIIOJHEHUEM IUIaHa JECUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIN BKJaa B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISSl TOTOBHOCTD pa3peliaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MAaTepUalbHAsl TOYKA,
TPAEKTOpPHsI, OTHOCUTEIBHOCTh MEXAHUYECKOTO NIBHXKEHHMS, AedopmMalius
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(QPa3ByK H YJIbTPAa3BYK, 3JEKTPOMArHUTHBIE BOJHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTpPbI MUCIyCKaHUs U MOIJIOIIEHuUs, alb(da-, OeTa- 1 raMMa-u3Iy4eHHUs,
W30TOIIBI, SIAEPHAS] SJHEPIETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE [BH)KEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aMMOJECHCTBHE
TeJ, peaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE PACHpPOCTPAHEHUE, OTPAKEHHE W TPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3oKeHUe OeIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUs ) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaomeM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJIE:
IPWINBBI U OTJIUBBI, ABMKEHUE IJIaHET COJTHEYHOW CUCTEMBI, pEAKTHBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, LIYHaMH, 3XO0, I[BE€Ta TeIl,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOJIOTHUECKOE AEWCTBHUE BUIMMOTIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIy4Y€HHUH, €CTECTBEHHBIN
panvoaKTUBHBIN (POH, KOCMHUYECKHE Iy4Yd, PaJHOAaKTHBHOE H3Ty4YCHHE
NPUPOIHBIX MHUHEpAJOB, JECWCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha



OpraHu3M 4eJIOBEKa), MPH 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUYEHHBIE CBOICTBA TE€I U (PU3NYECKUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BEIUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMDKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO MAJCHMs, BEC TeJa, HUMIYJIbC TENA, HMILYJIbC CHJIBI,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
NPYKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »SHeprus,
NEPHUOJI U YacToTa KoJIeOaHUH, JAJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI M €IWHULBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH I'paprKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOILECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPNO3UIMK CHJI, MPUHIUI OTHOCUTEIBHOCTH [ 'amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHbI OTPAKEHUSA U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIIATH
OPUYUHHO--CIIEJICTBEHHBIE ~ CBSI3M, CTPOUTH OOBACHEHHWE u3 2-3
JIOTHYECKHX IIaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparlIMecss Ha cucremy U3 2-3
ypaBHEHUH), UCIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUCBhIBaTh KpPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIECHUs, TPOBOJUTH PACUETHI U
OLICHUBATh PEAJMCTUYHOCTh IIOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJINYMHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(Gu3MYECKUX METOMOB, MCIONb3ysd OMHCAHHME HCCIEIOBAHMS, BBIICISATH
IIPOBEPSAEMOE  IIPEAINOJIOKEHNAE, OLICHUBATh IPABWIBHOCTH IOpsIKa



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAHEHUSl HHEPrUM, 3aBUCUMOCTb NEPHUOAA KOJeOaHUU NPYKMHHOIO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJICOAHMH, IPSIMOJIMHEHHOE PacIIpOCTPaHEHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)K€HUs IpenMera B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0Opy/OBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeNIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPaA);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeIoMJIeHHs] OT yria
NaJieHus): IUJIAaHUPOBAaTh HCCJIEIOBAHUE, CAMOCTOSTENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U rpadUKOB, JeJIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTb M YCKOpPEHHE Tella NpH pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJHOTO MajeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHUSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpArOIIe JIMH3BI, PAAUOAKTUBHBEIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HAYCHUE BEJIMYMHBI U aHAJIM3UPOBATH MIOJyUYEHHBIE PE3YJIbTAThl C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI];

cOOJI01aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;



pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
IXOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJHI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaXx (U3MYECKUX SBJICHUW M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB
IpU PEIIEHUH Y4eOHO--TIPAKTHUYECKUX 3a7a4, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEl JIMH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 oOecrieueHusi 6€30MacHOCTH MPpU 0OpallieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISTh TOHUCK HMHPOpMAIMK  (PU3UYECKOTO COJACpKAHUSI B
HuTepHete, caMoCTOSTENBHO (DOPMYIHPYsI MOUCKOBBIN 3ampOC, HAXOIUTh
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepatypy  (Qu3MYecKkoro coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypchl cetn MIHTepHeT, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHOU 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TIPECTABIATh PE3ybTaThl TPOSKTHOW MIIM UCCIIEI0BATEIbCKON
NEeATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIONB30BaTh  HM3yUYCHHBIN
MOHATUUHBIM amnmapaT W3y4aeMoro paszaena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2 0 0
H3HKa - HayKa O HpHpoae https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
bubmuorexa [JOK
1. E i 2 1 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpoenne periectsa 0 0 https://m.eds00.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 0 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 0 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHITICCKOT ABHACHHC 3 0 0 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bu6mmoreka [JOK



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

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

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> aboTa M MOUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarHsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexantiieckas oHepris 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 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

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacpOCTPAHEHHUS 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 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 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

ITOYPOYHOE IINIAHUPOBAHMUE 7 knacc

DJIeKTPOHHBIE HU(POBLIE

Ne Tema ypoka KosunyecTBo yacos Hdara Bunel,
/i W3ydeHus bopmb1 o0pa3oBaTe/bHBIE Pecypchl
MPaKTUYCCKUC
BCEro KOHTPOJIBHBIE KOHTPOJISA
paboTh! paboTsl
1. Uro nzydaet pusmka. 1 0 0 Y CTHBIH
Hekoropsie pusnueckue OIIpoC
TEPMUHBI, HAOTIOCHHS U
OTIBITHI.
2. dusnuecKue BEIUUHHEIL. 1 0 0 YcTHbBIR
N3mepenus: puzndeckux onpoc
BeIUYMH. TOYHOCTH U
MOrPEIIHOCTh U3MEPEHUN.
3. JlabopaTtopHas padota Nel 1 0 1 [TpakTuueckas
" Onpenienenne nokasanuii pabota
M3MEPUTETHHOTO mpubopa "
4. dusnka u ee BIMIHUE Ha 1 0 0 YcTHBIT
pa3BUTHE TEXHHUKHU. onpoc
5. IIpoekT «3meputesbHbie TPHOOPH B 1 1 0 IIpoekt
JKU3HHU YCIIOBCKaA»,
«Du3ndecKue SIBJICHUS B CTUXaX
pycckux mo3toB (A. C. [lymkuHa,
M. 1O. JlepmonroBa, H. A. Hekpa-
COBa)»
6. CrpoeHue BeliecTna. 1 0 0 YcrHbI Bu6morexa LIOK
Monekyasr. ompoc https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09fe0a

JlaboparopHas pabota Ne2 [TpakTudeckas
"M3mepenue pazmMepoB Majbix Ten" pabota
JIBr>KeHUE U B3aUMOJICCTBUE V CTHBIH ButGmorexa [TOK
MoJieKyn1. bpoyHoBcKkoe BUXKEHUE. ompoc https://m.eds00.ru/ff0a0
Hudbdy3us 13e
ArperaTHbl€ COCTOSTHUS TectupoBanue | bubnuorexa [[OK
BemectBa. CBOHCTBA ra30B, https://m.edsoo.ru/ff0a0378
KUJKOCTEN U TBEPHABIX TEIL.
10. | KonutposbHas pabora Ne KontponsHast
1 "IlepBoHaualibHBIE CBEJICHUS O pabor;
CTpOCHUU BeliecTBa"
11. | MexaHu4ecKoe IBUKCHUE. Ycrubii
PaBHOMEDHOE ompoc bubmmoreka [JOK
BHOMEPHOE H
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE IBUKEHUE
12. | Cxopoctb. Equnuiipt TectupoBanue | bubanoreka [IOK
CKOPOCTH. https://m.edsoo.ru/ff0a079c
13. |Pacuer nyTH U BpeMeHH [TpakTudeckas
nBuwxkeHus. "M3Mmepenue pabota Bu6mmoreka [TOK
CpeaHen CKOPOCTH https://m.edsoo.ru/ff0a0ae4
HEPABHOMEPHOI'O JABMKEHUS "
14. | Unepuus. [TuceMeHHBIH bu6muoreka [JOK
KOHTpPOJIb https://m.edsoo.ru/ff0a0c10
15. | BzaumoneiicTBue Tel. VcTHEIN bubnunorexa LIOK

ompoc

https://m.edsoo.ru/ff0a0fee



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

16. | Macca tena. EquHUIBI MacChl. VcTHbIIT
W3mepenue macchol Ted. orpoc
17. |JlabopatopHas pabota Ne4 [IpakTnueckas
"M3Mepenune Macchl Tena Ha pabora
pBIYaXHBIX Becax"
18. |IlmotHOCTS. TectupoBanue
19. JlaboparopHas pabota Ne5 [IpakTnueckas
"U3mepenue oovema tena pabora
20. |JlabopatopHas pabora Ne6 [TpakTudeckast
"Onpenenenune MJIOTHOCTH pabota
TBepaoro Tema"
21. |Pacuer mMacchl U 0ObeMa Tela o [TuceMeHHBIN Bubmiorexa [OK
ero [IOTHOCTH KOHTPOIIb https://m.edsoo.ru/ff0al23c
22. |IIpoekt «MHepIus, BOT ThI [Tpoekt
rae!», «[1moTHOCTH 3eMHbIe
1 KOCMHYECKHE»
23. | Pemienue 3a1a4 1o teme:
"MexaHn4YeCcKOe ABUKECHUE.
Macca u iI0THOCTH BemecTBa”
24. | Cuna. SIBnenue tsarotenus. Cuna YcTHBIH bubmmoreka [JOK
TSKECTH. OIpoC https://m.edsoo.ru/ff0al
779
25. | Cuna ynpyroctu. 3akoH ['yka. TectupoBanue



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

26.

Bec Ttena. EnuHUIBI CHIIBL.

YcTHBIN

C . ompoc but6mmoreka [IOK
BASh MEALY CIION TAhrecTH 1 https://m.edsoo.ru/ff0a1778
Maccoil Tena.
27. | Cuna TSHKECTH Ha JPYTUX YcTHbIi
maHerax. Gusnyeckue OIIpocC bu6nuorexa LIOK
XapaKTEPUCTUKU JPYTUX https://m.edsoo.ru/ff0a1502
TUTaHET.
28. | Iunamomertp. JlaboparopHas JIP
pabota No7 "I'pamyupoBanue bubmmoreka [JOK
MPY’KUHBI U U3MEPEHUE CUTT https://m.edsoo.ru/ff0al8cc
TuHaMoOMeTpoM"
29. | CnoxeHue OByX CHUI, VY CTHEIN
By . OIIDOC bubnnorexa [{OK
HanpanﬂeHHHX HOVOHHOH P https://m.edsoo.ru/ff0ala70
npsmoii. PaBHopelicTBytoMIas cuna.
30. | KouTpoabHas pa6ora Ne3 mo KoHTposibHan
MaTepuaty nepBoro moJIyroaus pabota
31. | Cuna tpenus. TpeHHe MOKOSL. IIpaxTrueckas
Tpenue B mpupojie U TEXHUKE pabora bubmorexa HOK
HI; Sonato ga}; 26ora NeS ' https://m.edsoo.ru/ff0alb9c
" paTopHai p - bubmuoreka [IOK
3MepeHHeme TherHs https://m.edsoo.ru/ff0alcc8
CKOJIB)KEHUS
32. | Pewenue 3amau o teMam: "Bec TectupoBanue

tena", "Cuibl",
"PaBHOnelcTBYIOIIAS CHIT",
"I'padnueckoe n3obpaxeHue

Culr .

but6mmoreka [IOK
https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

33. | MaBnenue. Enunuiist TectupoBanue | bubanoreka [JOK
JIaBJICHMUSL. https://m.edsoo.ru/ff0a20a6
34. | CiocoObl yBeIHUCHHS U [IpakTuueckas
YMCHBIIICHUS JTaBIICHUS. pabora
35. | JlaBneHue rasa. VYcrHbIi
onpoc
36. |Ilepenaua naBiacHUs VYcrHbIN bubnuoreka [JOK
XKMJKOCTSIMH U Fa3aMH. 3aKOH onpoc https://m.edsoo.ru/ff0a2
ITackansa 376
37. | JlaBmeHue B )KUIKOCTH H rase. TectupoBanue
Pacuer naBnenus Ha 1HO U
CTCHKH COCY/Ia.
38. | Pewrenue 3amad 1o teMe: [TucbMeHHBII
"JlaBieHUE B )KHUJIKOCTH U rase. KOHTPOJIb
3akoH [lackansa".
39. | Coolmaromuecs: COCybI. YcrHbii bubnuotexa [JOK
onpoc https://m.edsoo.ru/ff0a2970
40. | Bec Bo3nyxa. ATMochepHoe VYcTHBIH bubmuoreka [IOK
JIaBJICHHE. OIpocC https://m.edsoo.ru/ff0a2b5a
41. | W3mepenune aTMOCHEPHOTO Y CTHBIH bub6muorexa [IOK
nasnenus. Oneit Toppuuemn. onpoc https://m.edsoo.ru/ff0a2b5a
42. | bapomerp-aHepowu/I. TectupoBanue

ATMoOc]epHOe 1aBJIeHNEe Ha
Pa3IMYHBIX BBICOTAaXx.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

43. | Manowmerp. [TopiineBoit YcTHBIH bu6muorexa [IOK
SKAUIKOCTHBIN Hacoc. ompoc https://m.edsoo.ru/ff0a2fc4

44. | I'mppaBnuyecKuil mpecc. Bu6miorexa IIOK

https://m.edsoo.ru/ff0a2fc4

45. | JleicTBHE KMIKOCTH U ra3a Ha TectupoBanue
MOTPY>KEHHOE B HUX TEJIO.

46. |3akoH Apxumena. [TucemeHHbIM

KOHTPOJIb

47. | Jlabopartopnas pabora Ne9 [IpakTuueckas
"Onpenenenue pabora
BBITAJIKWBAIOIICH CHIIBI,

JNENCTBYIOLIEH Ha
MOTPYKEHHOE B KHUJIKOCTh
Teno".

48. |IInaBanue Ten..JlabopaTopHas ne bubmuoreka [JOK
pabota Nel0 "BrisicHeHne ycinoBuit https://m.edsoo.ru/ff0a3
TJIaBaHUS TEJT B )KHIKOCTH". 3fc

49. | Pemienwue 3a/1a4 110 TEMaM: ITrcbMEeHHBIH
N — KOHTPOTIb but6mmorexa [IOK
" P . https://m.edsoo.ru/ff0a3276

[TnaBanue ten".

50. |IlnaBanue CymoB.

BO3,Z[YX01'[J'IaBaHI/IC

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3514



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

51. |. KonrponbHas paborta Konrponsna
No4 "JlaBneHue TBEPABIX s paboTta
TeJ, JKUAKOCTEH U ra3oB"
52. | Pewienue 3a1a4 1o TeMam: IInceMeHHEBIN
"Apxumenosa cuia', KOHTPOJIb Bbu6muorexa IIOK
"[InaBanue Ten", "IlnaBanue https://m.edsoo.ru/ff0a3a96
CyJIOB U BO3/1yXOIlJIaBaHue".
53. | Mexanuueckas pabota
54. | MexaHnuyeckast pabota u TectupoBanue
MOITHOCTE. EqvHUIEI Bubmoreia HOK
) https://m.edsoo.ru/ff0a3f82
U3MEpEeHUSI.
55. | Pemienue 3a1a4 Ha pacyeT
. bubmuoreka [IOK
MEXaHHYECKOH paboThI U
https://m.edsoo.ru/ff0a3f82
MOIIHOCTH.
57. |TlpocTbie MeXaHU3MBbI. Ppryar. TectupoBanue
PaBHOBecue cui Ha peruare. Bubmoreka [TOK
https://m.edsoo.ru/ff0a478e
58. | MoMeHT cUBbl. VcTHBIIT

ompoc



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

59. | Ppluaru B TEXHHUKE, OBITY U [Tpaktuyeckas | bubamorexa [IOK
npupoe. JlabopaTtopHas pabota https://m.edsoo.ru/ff0a48a6
pabora Nel1 "BrisicHeHue
YCJIOBUSI paBHOBECHS pbluara'.

60. |Bbioku. 3o0;10TOC MpaBHIIa [IpakTuueckas
MEXaHHUKH. Y CJIOBHS paBHOBECHS pabora
ten. LlenTp TskecTu.

61. | KoadduuueHT none3Horo [TpakTuyeckas
NEHCTBHUS MEXaHU3MOB. pabota
JlaboparopHast pabora Nel2
"Onpenenenue KIIJ] npu
IIOABEME TeJIa 110 HAKIIOHHOU
IJI0CKOCTH .

62. |3aKOoH COXpaHCHHUs TecTnpoBaHme bubmmorexa LIOK
MeXaHHYECKOil SHEpTUH https://m.edsoo.ru/ff0a4360

63 |. KontposbHas padota Ne5 KoHTpon
"PaboTa ¥ MOIIIHOCTb. bHas bu6nmorexa LIOK
Sueprus" pabota https://m.edsoo.ru/ff0a4252

64. |.O06o00meHre MaTepraia



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

65. | KonTposbHast paboTta 1o 1 0 [TucbmeHHbIM
Marepuainy Kypca @uszuka 7 kiace KOHTPOJIb
66 | AHanIM3 KOHTPOJBHOM PaOOTHI. 1 0 KonrponbHas
O06o0061eHre MaTepuana pa6ota
67. | Obo0maromuii ypok. 1 0 3ananus BITP
OBIIEE KOJIMYECTBO YACOB I10 67 12

[TPOTPAMME




8 KJIACC IloypouHoe NJIAHUPOBAHUE

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MIOITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 YKUJKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIIIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUE 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsI3b TEeMIIEPaTyphl CO
8 CKOPOCTBIO TETIOBOTO JIBUKEHUS 1
YaCTHUIL
9 Buyrpennss sueprusi. Crioco0bl 1 bubnnorexka [JOK
U3MEHEHUS BHYTPEHHEW DHEPIUu https://m.edsoo.ru/ff0a5c60
10 Bune! Ternonepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

Ypoxk-koudepenuus "[Ipakrruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

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

12 KonmuecTBo TemnoTel. Y nenbHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHEe TEIIOBOTrO OanaHca. bubnnoreka [JOK
TemrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnas pabota

14 "UccnenoBaHue SBICHUS bubmuorexa [JOK
TEIJI000MEHa MTPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOHOU U ropsiueit BOAbI"
Pacuer konuuecTBa TEIIIOTHI,

15 HEO0OXOIUMOTO JIJIsl HATPEeBaHUS Tela
Y BBIJICISIEMOTO UM TIPU OXJIAXKIEHUU

16 JlaGopaTtopHast pabota "Onpenenenue bubnuotexa [JOK
yIEIbHON TEMJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeJbHas TEMI0Ta bubnmnoreka [JOK
CrOpaHHus https://m.edsoo.ru/ff0a7b5a
[TnaBrneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKUX IT)i[n. V nennHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABIICHUS

19 JlabopaTtopHnas pabora "Omnpenenenue bubnuorexa [JOK
yeJIbHON TEIJIOTHI TUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHIEHCALIUS. bubmuoreka [IOK
Hcnapenune https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y genbHas Temnora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs U KOHJICHCALIUH.
3aBHCUMOCTh TEMIIEPATypPhl KATICHHSI
OT aTMOC(EPHOTO JTABICHHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIBHOM BJIaKHOCTHU BO3qyxa"

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

23

24

Pemenue 3amau Ha onpeencHue
BIIQYKHOCTH BO3/yXa

[TpuHIMIIBI paOOTHI TEIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KII/I TermoBoro aBuraress.
TemoBble IBUTATENN U 3aLIUTa
OKpYXarollel cpeibl

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

26

27

28

29

3aKOH COXpaHEHMsI U MTPEBPALLICHHS
SHCPTHUU B TCIJIOBBIX ITPOLECCax

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe ""TennoBeIe SIBICHUS.
M3menenue arperaTHbIX COCTOSTHHI
BerniecTna"

KonTponbhas pabota mo Teme
"TeruoBble siBIeHUA. M3MeHenne
arperaTHbIX COCTOSIHMI BemiecTa'
Onektpuzanus ten. [IBa pona
AIEKTPUUECKUX 3apSI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

Ypok-uccnenopanue "IneKkTpusanus
TeJ UHAYKIUEN U TIPH
COTIPUKOCHOBEHUN"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TElL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
32 Hanpss>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEN
Hocurenu snexTpuueckux 3apsioB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [IpoBOHUKY W TUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpaHEHUS DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha npUMEHEHUE bubnuorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIOBHS €T0
36 cymiectBoBaHus. VIcTOUHUKH bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JlecTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
Vpok-uccnenosanue "Jleiicteue
38 AIIEKTPHUYECKOTO OISl Ha TIPOBOJHUKH 1
U JUDJIEKTPUKHU"
39 DNEKTPUUYECKHI TOK B METaJLIax, bubnmnoreka [JOK
JKHUIIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
qacTu
Cwuta Toka. JlabopaTopHas pabora
bu6nmoreka [JOK
41 "N3MepeHue U peryiupoBaHue CUITbI 0.5

TOoKA"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HANPSKEHUE.
BoasT™metp. JITabopaTopras pabota

bubmuoreka [JOK

42 "M3Mepenue u peryjaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsxeHus"

43 CormnpoTuBiaeHUE TPOBOTHUKA. bubnmoreka [JOK
VY 1espHOE COMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JUIMHBI, IIOIAN https://m.edsoo.ru/ff0aa738
MOTNIEPEUHOT0 CEYCHUs U MaTepuasa”
3aBUCHUMOCTh CHJIBI TOKA OT

45 HanpsokeHus. 3akoH Oma 115 ydyacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGopaTopHnas pabota
"UccmenqoBaHue 3aBUCUMOCTH CHIBI

46 TOKA, UYLLIETO YEPE3 PE3UCTOp, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHBIICHUS PEIUCTOPA U
HaIpsHKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOTHUKOB
JlaGopaTtopHast padota "IIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnnoreka [JOK
[IOCJIEIOBATEIIbHOM COEIUHEHNUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopoB”
JlaGopaTtopnas padora "IIpoBepka

49 IIpaBUJjIa I CUJIbI TOKA MPU 1 bubnnorexka [JOK

napajuIeIbHOM COEIMHEHUN
pe3uctopoB”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3agau Ha npuMeHEHUE

bubmuorexa [JOK

50 3axoHa Oma U1t pa3saIndHOro
U P https://m.edsoo.ru/ff0aaf8a
COCTMHEHMS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHas padora "Onpeneieaue
52 a60TpLI u II:/IOI_HIE)OCTI/I aneKTqueCKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE IICTTH ¥ IIOTPEOUTEIIN
53 SIIEKTPUUECKON DHEPTUH B OBIT bubmmorexa [TOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "DIEeKTPUUECKHE 3apsIIbl.
54 3apsoKeHHBIE TeJI'I)a U UX ’ bubmmorexa [TOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. [1oCTOSHHBII
3JIEKTPUYECKUN TOK"
KonTponbHas pabora no teme
"DNeKTpUUeCcKUe 3apsiabl.
55 3a }I)KGIID-IHLIC Tela I/IpI/IX bubmmorexa [TOK
P " . https://m.edsoo.ru/ff0abea8
B3aumoaercTaus. [1oCTOSHHBII
3JIEKTPUYECKUN TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOJEHCTBIE
57 Ypoxk-uccnenosanue "N3yuenue bubnmnoreka [JOK
MOJIEH ITIOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MarauTHoe I101e
bu6nmoreka [JOK
58 3eMIU U ero 3Ha4YeHne I )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneiT OpcTena. MaruutHoe nosie
JIEKTPUUECKOro Toka MarHuTHoe
H0JI€ KaTyIIKU C TOKOM

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

60

[IpuMeHenue 31eKTpOMarHuToB B
texHuke. Jlaboparopuas pabora
"N3y4yeHue neicTBUSI MarHUTHOTO
T10JIs1 HAa MPOBOJHUK C TOKOM"

0.5

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

61

DNEeKTpOABUraTelb HOCTOSIHHOIO TOKA.
Hcnonp3oBanue snexTpoaBurareneii B
TEXHUUYECKHUX YCTPOMCTBAX U Ha
tpancnopre. Jlabopatopnas pabora
"KoHcTpynpoBaHue U U3yueHue
paboTHI AJIEKTpOABUTATENS "

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

62

Omnbiter @apazesi. 3akoH
ANEKTPOMATHUTHON UHIYKIIHH.
[IpaBuio Jlenna

63

64

65

66

Onexrporeneparop. CrnocoOsl
TIOJTYYEHUS DJICKTPUIECCKOH SHEPTHH.
DJEKTPOCTAaHIINK Ha BO3OOHOBIISIEMBIX
HCTOYHUKAX SHEPTHU

[TonroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIeKTpUIecKHe u
MarduTHbIe SBiIeHUS"

KonTpomnpHas pabota mo Teme
"DNIeKTpUUECKHE U MAaTHUTHbIE
ABJICHUS"

PeseprubrIit ypok. PabGoTa ¢ Tekctamu
o TeMe "TemtoBrle aBIeHusd"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accbe



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

PesepBHeIil ypok. Pabota ¢ TekcTamu

" . bubmuorexa [JOK
o 1o Teme HOCTUOHHH,I" " 1 https://m.edsoo.ru/ff0acdc6
3JIEKTPUUYECKUNA TOK
68 PesepBHsIit ypok. Pabora ¢ TekcTamu 1
1o TeMe "MaruutHbie siBJIeHUS "
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acdc6

9 KITACC Iloypo4Hoe NJIAHNPOBAHUE

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Jara nudpoBbie
Tema ypoka Konrpoabubie  IIpakTuyeckue p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEIIFHOCTD bubnunoreka LIOK

2 1
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE bubnuoreka [IOK

3 1
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

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

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK
OKpyxkHOCTH. [lepuon u yacrora 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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0tz
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUsD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubnxorexa LTOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHOW TOUKH.
AOCONIOTHO TBEPOE TEIIO. bubmmoreka [JOK
26 .
PaBHOBecue TBEpIOTO TENA C© https://m.edsoo.ru/ffOafe36
3aKpeTIEHHONW OChIO BpallleHUs
27 MowmenT cuinsl. LlenTp TspKECTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHN4eCcKOe IBUKEHUE bubmorexa HOK
. ) https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbHas pabota no teme
30 "MexaHHYeCKOe JIBIKEHUE buomrorexa LIOK
N .\ ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u bromorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad nmo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmorexa LJOK
P B https://m.edsoo.ru/ff0b0a84
PaboTa crIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU 1
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MeXaHUKe
40 JlaGopatopnas pabora «3yuenue 1 bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKH
VYpok-uccienoBanme «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH 0,5 Bubmmorexa [IOK
P ’ https://m.edsoo.ru/ffob197a
MIPY>KAHBI U MAaCCHI TPy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX



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

46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI U TIEpHO/Ia KoJeOaHn i
PY)KUHHOTO MasTHHUKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
MOIEPEYHBIE BOJTHBI

Ypok-koupepenus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

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

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

0,5

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexannueckue kojaeOaHus U BOJTHBI"

but6mmorexa [IOK
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

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JII COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C 0,5
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
OneKTpoMarHuTHas IpUpo/ia CBETA.
61 Cxko OF()lTI) cBeTa Bongosme CBOIiCTBA bubmorexa LIOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acIpocTpaHeHHe cBeTa. 3aTMEHUS bubnuorexa [JOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKO0H OTpakeHMS CBeTa. 3epKaa.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa HOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomnenune cBera. 3aKkoH bu6muoreka [IOK
MPEJTOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEHHEE OTPAKEHNE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmorexa LIOK
yp https://m.edsoo.ru/ffOb3c5¢c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue 1



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

3aBUCUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJia MaJIcHus Ha
rpaHule "BO3ayX-CTEKJIO

Ypok-koHpepennus "Micnons3oBaHue

67 MOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
68 Jlun3zel. OnTudeckas CHia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ff0b3f2c
. bubnuorexa [IOK
69 [TocTpoenne nzodpakeH 3a
P P i B JTHHEER https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Omnpexnenenue
70 dox SHOFE pachos{HHs{ u OII)TTHIICCKOﬁ 1 bubmorexa OK
Y ’ ) https://m.eds00.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
7 Ypok-koH(pepenus "OnTudeckue 05 bubnnoreka [JOK
JIUH30BBIE TIPUOOPHI" ’ https://m.edsoo.ru/ffOcOa7e
bu6nmorexa LIOK
72 ['na3 xak ontuyeckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "ledexTor
3penus. Kak coxpanurts 3penue"
Pa3noxxenue 6enoro ceera B CEKT.
74 Omneitel HetoToHna. Crnoxxenue bubmuoreka [IOK
CIEKTpaIbHBIX UBETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlabopaTtopHas padota "OMBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H
but6mmorekxa [IOK
75 BOCIPUATHIO LIBETA IPEIMETOB IIPH UX 1

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTper"

https://m.edsoo.ru/ff0cOe2a



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

VYpok-nipaktukym "BoiHoBbIE

76 CBOICTBA CBETa: IUCIIEPCHUS,
uHTephepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve v MOTJIONICHUE CBETa
79 atomoM. KBanTebl. JInHneluaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 0,5
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro spa. Hykinonnas bubnnoreka [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIPEBpALCHUS. bubmmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTuBHbIE
86 I/IBFJ)'I eHI/I:Ib Bpn I/III oze M)Ie 17000303 (S 0,5 brbmmorexa LIOK
i | PHPOE, MEAIITE, ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH$1 OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



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
https://m.edsoo.ru/ff0c1d7a

89

Pemrenue 3amau no reme "SnepHeie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun CoaHua u 3BE37
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KonTponbHas pabora no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbI€ siBeHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, 06o61eHue. Pemenue
pacUeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
TeMme "B3aumonelictBue ten"

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

95

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KaYCCTBCHHLBIX 3a1a4 110
teme "TeroBbie porecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KAYECTBEHHBIX 3a/1a4 T10
teme "KIIJ] TerioBsix qBurarenei"

IToBTropenue, o6o0menue. Pemenue

pacyeTHBIX U Ka4ECTBEHHBIX 3a]1a4 110
teMme "KIIJI[ anekTpoycTtaHOBOK"

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

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



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

[ToBTrOopenue, o6o0menue. Pemenne

98 aCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 buGnuorexa [IOK
P " " 8 https://m.edso0.ru/ff0c2¢c52
TeMe "CBETOBBIE SIBIICHUSA
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBanroBas u 1
sanepHas gpusnka"
OBHIEE KOJIMYECTBO YACOB I10 102 14

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

.M. I1épeimkun, A.W. IBaHnoB. ®usuka. 7 kiacc. ba3oBblif ypoBeHb. YUeOHUK .
— Mocksa: IIpocsemenue, 2023

WM. [1éppikun, A.U. IBanoB. ®usuka. 8 kinacc. ba3oBblil ypoBeHb. YUeOHUK .
— Mockasa: [Ipocsemenue, 2023

[Tépemmkua .M., I'ytauk E.M., UBanoB A.U., [letpoBa M. A. ®u3uka. 9 kiacc.
ba3oBelif ypoBeHb. YueOHuK . — Mocksa: IIpocsemenue, 2025

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

®duszuka . 7- 9 kiaccel: paboudast nporpamma k nuaun Y MK WM. [1éprimikuna,
E.M. I'ytauk, A.W. UBanoBa/ E.M. I'yrauk, M.A. [letpoBa, O.A. UepHukoBa. —
Mocksa: IIpocsemenue, 2021. — 77, [2] c.

['pomuesa O.U. KoHTpoJibHBIE M caMOCTOSTENbHBIE PA0O0THI MO (hu3uke. 9 Kiacc:
K yueOHuky A.B. II€poimkuna, E.M. I'yrauk «®usuka. 9 xknacey. @I'OC (x
HoBOMY yueOHHKY)/O.U. I'pomiieBa.- 6-¢ u3a., nepepad. U mom. — M.:
W3narenscTBo «DK3amen», 2017.- 159, [2] c.

E.A. Mapon. ®u3zuka. OnopHbie KOHCIIEKTHI U pa3HOYpPOBHEBBIE 3a1anns. K
y4eOHUKY U1 00111e00pa30BaTeNIbHBIX yUeOHBIX 3aBefeHu A.B. I1€pnimkun
«Pusuka. 7 knaccy, «dusnka. 8 knace», «duzuka. 9 knacey. — CII6.: OO0
«BukTopus mtrocy, 2009.

®usuka. Pabouas Tetpanp. 7 kinacc (aBropsl T.A. Xannanona, H.K. Xannanos)-
5-e u3., crep.- Mockaa: [Ipocsemenue, 2025

®dwusuka: 7-# kiacc: 6a30BbIN YPOBEHb: METOANYECKOE Mocobue K yueoHuky .M.
[Téprimkuna, A.U. UBanosa/O.A. Uepaukosa, C.H. I'magenkosa, B.B.
Kyunpssnes. — 3-e¢ u3., nepepad. — Mocysa: [Ipocsemenue, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
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