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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TIOJIOXKCHHM M TpeOOBaHWII K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa30BaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueld mporpaMMbl BOCHUTAHUS U
Konnenmuu npenogaBanust yueOHoro npeamera « Duznkay.

Conepxanne mporpaMmbl MO (U3MKE HaAMpaBieHO Ha (QopmMupoBaHUe
€CTECTBEHHOHAYYHOH TPaMOTHOCTH OOY4YaIOIIMXCS U OpPraHMU3alfio HM3y4YeHUs
Gbu3MKKM Ha NEATebHOCTHOW oOcHOBe. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenMera B peanuzauuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpeMETHBIM pe3ylibTaTaM 00y4eHus, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'O O0IIIETO 00pa30BaHMs.

[Iporpamma no gu3rke ycTaHaBIMBAET paclpeiesieHue yueOHOro maTepuana
1o rojaM oOydeHus (1o Kjaccam), mpejjaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3yYCHHUs TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUA MPEIMETHOTO COJACPXKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00ydarommxcsl.

[Iporpamma 1o ¢u3muke pazpaboTaHa ¢ IEJIbI0 OKa3aHWs METOJIUYECKON
MOMOIIM YYUTENIO B CO3/IJaHMU paboyeil mporpaMMbl IO y4eOHOMY TIPEIMETY .

®dusurka ABIAETCA CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH | (HU3NUECKOU
reorpaduedf, BHOCHUT BKJaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHDA,
IpelocTaBiIsieT HaumOojee SCHble O00pa3lbl MPUMEHEHHUS HAyYHOTO METoa
MO3HAHMSI, TO €CTh CII0C00a MOTyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa w3 TIaBHBIX 3a7a4 (PU3HYECKOTO O0Opa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsi COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢uzuku Ha 0a30BOM ypOBHE MPENANOJAracT OBJIAJICHUE
CIIEIYIOIUMUA KOMIIETEHTHOCTAMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

e UHTEPIPETHPOBATh  JAaHHbIE W  HCIOJb30BaThb  HAyYHBIC
JI0KA3aTeNbCTBA JJIS TIOyYCHUSI BBIBOJIOB.

enmn wu3ydeHuss (U3MKM Ha YypPOBHE OCHOBHOrO OOIIEro o00Opa3oBaHMS
onpenenensl B Konneniuu mnpenogaBaHusi yyeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoin @eaepanuu, pean3yrOMIMX
OCHOBHBIE  00II€00pa30oBaTENbHBIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnerun MunucrepcrBa npocsemienns Poccuiickoit @eneparuu (IpoToOKo ot 3
nexadbps 2019 r. Ne [TIK4BH).
Iesu n3zyyenus pusuku:

npuoOpeTeHne HMHTEepeca W CTpeMJICHHS OOydalomuxcs K HaydHOMY
U3YYEHUIO TMPUPOJbI, Pa3BUTHUE HUX HHTEJUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJe TIO3HAHUS U (POpPMHUpPOBAHUE
MCCIIEJIOBATETLCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMupoBaHHE HAy4YHOTO MHUPOBO33PEHHUSI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOEHHs MaTepUH U QPyHAAMEHTAIbHBIX 3aKOHOB (DU3HKY;
(opMupOBaHHE NPEJICTABICHUA O poJid (U3MKH JUIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBIEHUA O  BO3MOXHBIX  cdepax  Oyayuier
po¢eCCHOHATILHON JIeSITCIFHOCTH, CBSI3aHHOU C (DM3UKOM, TOJATOTOBKA K
JaybHeneMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
00111er0 00pa3oBaHus 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1a4:

npuoOpeTeHre 3HAHWK O JUCKPETHOM CTPOCHHUM  BEMIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX;

NpUOOpPETEHUE YMEHUIN OMHUCHIBATH U OOBACHATH (DU3NUYECKHUE SIBJICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHA;

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUIINX pacdETHBIX 3adad  C
UCIIOJIb30BaHUEM busnuecKnx MOJIeTIeH, TBOPYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMCHUI HAOMIOAATh MPUPOJIHBIC SIBJICHUS M BBIIOIHATE OIBITHI,
nabopaTopHble  pabOThl M IKCIEPUMEHTAIbHBIE HCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB paboThl ¢ MHPOpMaIen (HU3NIECKOTO COJIEep KaHMS,
BKJIFOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSAX (DU3UKH, aHAIHU3 U
KPUTHYIECKOE OIICHUBaHUE MH(POPMAIIHH;

3HaKOMCTBO €O c(hepamu poecCHOHATBEHOM NeATeTLHOCTH, CBI3aHHBIMU
¢ (Gu3MKOW, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBaHHBIMH Ha
JTOCTIKEHUSX (PU3NUYECKON HAYKH.

Ha uzydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 "yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/leN0), B 8
Kjacce — 68 vacoB (2 4aca B Hezelno), B 9 knacce — 102 yaca (3 yaca B HeJEmIo).

[Ipeanaraemelili B mporpamMMe 1o (U3MKe MepeyeHb Ja0opaTOPHBIX PadoT U
ONBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, YUUTEIb JIEJAeT BIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00yJaromuxcsl, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJlaHul, TpejiaracMblX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 1Mo (hU3HKE.



COJEPXXAHME OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKILEr0 MUPA.

®usnka — Hayka o mnpupone. fABneHus npuponbl. PU3HYECKHUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIICKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BeMWUMHBL. M3MmepeHue Quanueckux BelIuduH. Duznueckue
npubopsl. [lorpemHocts u3mepenunit. MexxayHapoaHasi cucTemMa eIMHMII.

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAyKH M3y4aloT IPUPOIY.
EcTecTBeHHOHAy4HBI METOJ TO3HAHUS: HAONIOJIEHHUE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIJIBIDKEHHUE THIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HabOmoaemMoro sBieHus. Onucanue GU3NUeCKUX SBICHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC
SIBJICHHSL.

2. ®usnyeckue MpUOOPHI M MPOLEAypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H
1M (PPOBBHIM MMPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue 1EHBI IeTIEHUS MIKaIbl U3MEPUTEILHOTO Mpubopa.

2. HM3mepeHue pacCTOAHUMN.

3. Msmepenne o0bEMa )KUIKOCTU U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MabIX TEN.

5. M3MepeHue Temmeparypbl MpPU MNOMOIIM KUAKOCTHOTO TEPMOMETpa H
JaTYAKA TEMIIEPATYPHI.

6. lIpoBenenue ucciemoBaHus IO NPOBEPKE TUIIOTE3bl: JAIBHOCTH IOJETA
HIapvKa, MyImEeHHOr0 TOPU30HTAIBHO, TeM OoJbllle, YeM OOJbIlle BhICOTA
mycKa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS 0 CTPOCHHH BeLECTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJb, HX pa3Mmepbl. OINbITHI,

JIOKA3bIBAIOIIMNE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBkenne dactul BemiecTBa. CBS3b CKOPOCTH JBWKEHHUS YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBmxkeHue, auddysus. BzaunmoneiicTBue yactuil
BEIIIECTBA: MPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH M TBEPABIX
(KpUCTAIITMYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpayuu.

1. HaGnrogenme OpOyHOBCKOTO JIBMKCHHUSI.



2. HaGmogenue muddysun.
3. HaOGmionenue ~ siBneHui,  OOBSACHAIOMIMXCA  NPUTSHKEHUEM  WIH
OTTAJIKMBAaHUEM YaCTHII BEIIECTRA.

Jlabopamopnuie pabomul u onvimol.

1. OuneHka JuaMeTpa aroMa METOAOM psloB (C  HUCIOJb30BAHUEM

dboTorpadwii).
2. OnbITHI 110 HAOIIOICHUIO TETIJIOBOTO PACIIUPEHUS Fa30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nen 3. /IBu:keHMe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpellHssl CKOPOCTh IPU HEPABHOMEPHOM IBWKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.
SBnenue wHepruu. 3aKOH WHEpUHMHU. B3anMoneicTBue Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.
Cuta kak xapakTepucTuka B3aumozeicTBus Tei. Cuiia ynpyrocTd M 3aKoH
I'yka. M3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHS U CHUJIA
TskecTH. Culla TSDKECTH Ha Ipyrux minanerax. Bec tena. Heecomocts. CrioxeHue
CWJI, HAPABJIEHHBIX MO OJHOW IpsiMOoM. PaBHonelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEeHHS U TpeHUe MOKos. TpeHre B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHUUYECKOTO ABUKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOmtonenue siBneHus MHEPIUU.
4. HalmoneHne u3MEeHEeHUs: CKOPOCTH TPU B3aUMOJICHCTBUU TEI.
5. CpaBHEHHME MACC IO B3aUMOJICHCTBUIO TEI.
6. CroxxeHue cuil, HalpaBJIEHHBIX MO OJHOMN MPSIMON.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO JABMIKEHHUsI (IIapuKa B KHUIKOCTHU,
MOJEJH JIEKTPUIECKOr0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpenenieHne cpelHE CKOPOCTU CKOJBXEHUSI OpycKa WM IIapuKa Mo
HAKJIOHHOM IIOCKOCTH.
Ornpenenenue MmI0THOCTH TBEPAOTO TeNA.

4. OmbITHI, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTh pacTsbKeHHus (aedopmanuun)
NPY>KUHBI OT MIPUI0KEHHOMN CHUIIBL.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEN M ra3oB.



Hanenue. CriocoObl yMEHBIIICHUSI U YBETUYCHUS JlaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEma, TemmepaTypsl. llepemaua naBneHus
TBEPABIMU TEJAMU, XUAKOCTIMU W razamu. 3akoH Ilackans. [IHeBmaTuueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiyOWHBl. ['mapocratnueckuit
napagokc. Coobmaromuecs cocyibl. [ napaBinueckue MeXaHu3Mbl.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3aAylHON oOonouku 3emuu. Omnbit Toppuuemnu. M3mepenue atrmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOTo JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGops! 115 M3MepeHns aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.

A

N

3aBHCUMOCTb JABIICHUS Ta3a OT TEMIIEPATYPBL.

[lepenaua naBneHUs! )KUAKOCTHIO U Ta30M.

Coobmaromuecs cocy/ibl.

['mppasnrueckuit mpecc.

[IposiBnenue nercTBUst aTMOChHEpPHOTO JABIICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT O0BEMA MOTPYXKEHHOW 4YACTH
T€Ja U JIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.
YcioBue miaBaHusl TeN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHONIEHHUSI TUIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnuie pabomoul u onvimol.

1.

UccnenoBanne 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa OTPYKEHHOHN B
MKUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOIICH  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3ABUCUMOCTH BBITAJKUBAIOLIEH CUIIbI, IEMCTBYIOLIECH HA TEIO
B KUJKOCTH, OT Macchl Teja.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHMOCTh BBITAJIKMBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH U
OnpeesIeHUE €€ Tpy30M0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHHM3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. [IpumeHeHHe mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3o0notoe mpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W NOTEHUHAIbHAs DHEPIHUS.
[IpeBpamenre 0AHOrO BUAa MEXaHUYECKOW SHEPTUH B APYroil. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenne pabOTHl CHUJIBI TPEHUS IPH PABHOMEPHOM JBHKEHUU TEIA

110 TOPU3OHTAILHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBUM paBHOBECHS pblyara.
3. Usmepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHUsI MEXaHUYECKOW DHEPTUU.
8 KUIACC

Pa3znes 6. TenioBbie siBJICHUA.

OCHOBHBIC TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKyJd. OIMbIThl, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mogenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgpueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPJIBIX TEJI HAa OCHOBE IMOJOKEHUH MOJEKYJIIPHO-KUHETUYECKOW TEOPHH.
CmaunBaHKe U KallWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHne U CKATHE.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTtpenHsis sHeprus. CnocoObl HU3MEHEHHs] BHYTPEHHEW SHEPIuu:
Terionepeaada 51 COBEpLICHNUE paboThLI. Bunpr TeIUIONEepeaaum:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUEHHUE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIECTBA. TeMIo00MEH U
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHHE KPUCTAUIMYECKMX BEUIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTyphl KHUIIEHHS OT aTrMochepHOTo
JABJICHMUS.

BrnaxnocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEMI0Ta CTOPAHUs.

[Tpuntuner pabotel TermmoBeix aurareneir KIIJ[ TermioBoro aBurarens.
TerutoBble IBUTaTENIN U 3aIIUTA OKPYKAOLIEH CPEJIBI.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO JBUKECHHS.
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10.
11.
12.
13.

Habmonenne nuddysun.

Habnronenue siBieHn cMauMBaHUS U KaWJUISIPHBIX SIBIICHUM.
Habntonenue TenioBoro pacimpeHus Ted.

N3MeHenune naBneHus ra3za npu MU3MEHEHUU 00bEMA U HArpeBaHUU WIIU
OXJIAXKICHHUU.

[IpaBuna usmMepeHus TemMieparypsl.

Bunbl Tenonepenaymn.

OxuaxkaeHue npyu COBEpIIEHUH padOThI.

HarpeBanue npu coBepiieHrN pabOThl BHEITHUMHU CHUJIAMHU.
CpaBHeHHUE TETUIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
HaGmroneHne kureHus.

Habnronenue nocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Mojienu TeII0BBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO TIPUTSKCHHUS.
OnbITI O BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIA caxapa.
OnpITel MO HAOMIOIECHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL

Omnpenenenue AaBleHUs BO3yXa B OaJUIOHE IIITPUIIA.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JAaBJIEHUA BO3AyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGntonenne wu3MeHeHUsT BHYTPEHHEHW »SHEpruu Tella B pe3yibTare
TeruIonepeaui U padoThl BHEITHUX CHJL.

WccnenoBanue sBJICHUSI TEMJIOOOMEHAa MPU CMEIIMBAHUM XOJIOAHOW U
ropsiueu BOJBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  MpHU
TEMI000MEHE C HArPEThIM METAIUTUYECKUM ITUIUHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca uCapeHus.

OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenne yieapHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.
Dnektpuzauus Ten. JBa poja »sieKTpUYecKuX 3apsanoB. BzaumogencTBue
3apsoKeHHBIX  Tell.  3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS

3apsHKEHHBIX TEJT OT BEJUYUHBI 3apSAJIOB U PACCTOSIHUS MEXKY TEJIaMM).
Onektpuueckoe mnoje. Hanpssk€HHOCTh aiekTpudeckoro mnosist. I[lpuHnun
CYNEpIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOBOAHMKM W  JUDJIEKTPUKUA. 3aKOH  COXPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKUM TOK. YCJIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HNCcTOYHUKM MOCTOSSHHOTO TOKa. JIeMCTBUS 2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIECKTPUUECKUH TOK B )KHJIKOCTSIX M Ta3ax.

Onektpuueckass  menb. Cuna  Toka.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BemiecTBa. 3akoH Oma
o ydactka nend. [locnegoBarenbHOE W mapajuieNibHOE  COCIMHEHHE
MIPOBOJTHUKOB.

Pabora ® MOIIHOCTH JJIEKTpUYECKOro Toka. 3akoH JIxoymns—JIeHna.
DJIEKTPUYECKUE LN U TTOTPEOUTENH IEKTpUUECKO Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

I[loctossHHBIE ~ MarHWTHL.  B3auMoOAeNCTBHE  MHOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe 1noje. MarHuTHoe moJie 3eMJIM M €r0 3HAYEHUE JJI )KU3HU Ha 3eMmile.
OnbiT  Opcrena. MarHuTHoe TMoOJ€  3JIEKTPUYECKOoro Toka. IIpumeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€ICTBME MAarHUTHOTO TOJIS1 HA TPOBOAHUK C TOKOM.
DJIeKTPOJIBUTaTENIb IOCTOSSHHOTO TOKa. lcronb30BaHUE 3JIEKTPOJBUTaTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHUE 2JIEKTPOMArHUTHOM MHAYKUUM. [TpaBuiio Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 MOy YEHHUS ANEKTPUYECKOU SHEPIUHU.
DJIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa poJia 3JIEKTPUUECKUX 3apsA0B U B3aUMOJICUCTBUE 3apSXKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHAYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aPsJIOB.
IIpoBOAHUKY U JUDTIEKTPUKH.
MoenupoBaHr€ CUIOBBIX JIMHUN AJIEKTPUUECKOTO MOJISL.
M cTOYHMKH ITOCTOSTHHOTO TOKA.
JIeHiCcTBUSA DNEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B JKUJIKOCTH.
. ['a30BbIl paszps.
. I3MepeHue cuiibl TOKa aMIIEPMETPOM.
. I3MmepeHune 3JIeKTpUIECKOr0 HANPSKEHUS BOJTBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUMN.
. B3aumopaencTBrie moCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKXHOCTH Pa3/ICJICHUS TTOJI0OCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.

OnbIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMATrHUT.

JlelicTBHE MAarHUTHOTO MOJIs HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEb TTIOCTOSHHOTO TOKA.

HccnenoBanue siBiI€HUS 2JIEKTPOMArHUTHON UHAYKIIUM.

OnebiTel @apanes.

3aBUCUMOCTh HAIPaBJIICHUA HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomoul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAONIOACHUIO DJEKTPU3ALMM Tel MHIAYKUUEeHW W 1pu
COIIPUKOCHOBEHUH.

HUccnegoBanne neMCTBUS DJIEKTPUYECKOTO TOJISI HA MPOBOAHUKU U
JUBJICKTPUKHU.

COopka 1 npoBepka padOoThI JIEKTPUUECKON LEMU MOCTOSHHOTO TOKA.
N3MmepeHne u peryImpoBaHue CUIIbI TOKA.

N3mepenne n peryJImpoBaHue HAIPSIKEHNUS.

HccenenoBanne 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIOIIAAM ITONEPEYHOTO
CeYeHUs U MaTepuana.

[IpoBepka mnpaBuiia CIOXKEHHS HANPSKEHUW IPU  I0CIEN0BATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia s CWIbl TOKa MPU MAPAIIETBHOM COEIWHEHUHU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOT0 TOKA, UAYILIETO Yepe3 Pe3UCTOp.
OnpeneneHne MOUIHOCTU  JJIEKTPUYECKOTO TOKA, BBLACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CHIJIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHMS HA HEW.

Onpenenenue KIIJ[ narpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHrne MarHuTHOrO TMOJisI TOCTOSHHBIX ~MAarHUTOB TPU  HX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne nercTBUs SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBl, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJbl  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHata OT CWJIbl TOKA W HalpaBJ€HUsS TOKa B
KaTyIIIKE.

18. M3yueHue nercTBrsI MAarHUTHOTO TOJISL HA TIPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenue KIIJI anexTpoaBurateIbHONM yCTaHOBKH.

21. OnbITBl IO  HCCEAOBAHUIO SBJICHUSI AJICKTPOMArHUTHOM WHIYKIIWU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNPAaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Pa3znes 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXAHUYECKOIO JBWKEHHUS. PaBHOMEpHOE MPSMOJIUHEUHOE
nBxeHue. HepaBHOMEpHOE NpsIMONIMHENHOE JBHKEHUE. CpelHsIsl U MTHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe NpsIMOJIMHEWHOE BHkeHHe. (CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTU. [lepmon u vacrora oOpaieHus.
JlunerHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

[IepssIii 3ak0H Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IprHIMI Cynepno3uLINNA CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHUS MOKOSI, IPYTUE BUIbI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
nageHus. JBwxenne mianer Bokpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue martepuanbHON TOukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPOIO TEJIa C 3aKPETUIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxkecTu.

Nmnynec tena. M3menenne nmnyisbea. MnynbCe cuiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PEakTHBHOE IBUKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWi TSKECTH, YNPYTrOCTH,
TpeHusi. CBsi3b dHEpPruu U pabothl. [loTeHIManbHas SHEPrus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPrus cxaTol npykuHbl. Kunernueckas
sHeprus. Teopema O KMHETMYECKOW JHEPrUU. 3aKOH COXPAHECHMS MEXaHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HalnrogeHne MexaHMYeCKOro JBUXKEHHUS Tea OTHOCUTENIBHO Pa3HBIX Tell

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

CpaBHeHue myTed M TPACKTOPUM JBHKEHHUS OJIHOTO W TOrO K€ Tena
OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpoCTU U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmoienue nBM>XeHUs Tela o OKPYKHOCTH.

Habntoienne MexaHn4eckux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOpPEHUS Tela OT MAacChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CUJIBI.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUY TEII.

M3meHeHne Beca Tena Ipu YCKOPEHHOM JABUKECHHH.

[Iepemaya uMIrynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBaHus IHEPTUH PU B3aUMOJICUCTBUU TEI.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJCHCTBHH.

CoxpaHeHHe UMITyJIbca IIPU a0COIOTHO YIPYIOM B3aUMOAECHCTBUH.
Habnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON SHEPIrUU MPU CBOOOHOM Ia/IEHUH.
CoxpaHeHHe MEXaHUYECKON SHEPTUHU NPU JBUKEHUU Tena Mo AEHCTBUEM
IPYKUHBI.

Jlabopamopnwie padbomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAJBHEHUIIIET0 PaBHOMEPHOTO
JIBYDKEHUS MIAPUKA WA TEIICKKH.

OnpeneneHue cpeaHEll CKOPOCTH CKOJIBKEHHS OpycKa WM JIBHKCHHS
IIapyuKa 1o HaKJIOHHOM IIOCKOCTH.

OmpeneneHre yCKOPEHHUS Tela TPH PAaBHOYCKOPCHHOM JIBMXKCHHH TIO
HaKJIOHHOM ITIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIbHOTO JIaBJICHUS.

Onpenenenue kodphuireHTa TPEHUsT CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU TeJa
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. OnpeenieHne  pabOTHl  CHUJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOABM)KHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUS SHEPTHH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarensHoe nBukenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHO/I,
4acToTa, aMIUIUTya. MatemaTuueckuil U npyKUHHbIM MasTHUKH. [IpeBpamieHue
SHEPTUu MpH KosieOaTeTbHOM JIBUKCHHH.

3aryxatouue — koneOanus.  BwiHyxkaeHHble — KojeOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpomonbHbie H
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnuecKue BOJHbI B TBEPJIOM TEJE, CEHCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MudpaszByk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koijieOaHuWii Tea IMOA AEHUCTBHEM CHJIBI TSHKECTH M CHJIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOnronenue BIHYKIEHHBIX KOJIEOAHHI U pe30HaHCca.
Pacnpoctpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
. AKyCTHYECKNI PE30HAHC.
./Ia60pam0pnble pabomul u onvimol.
1. OmpepeneHne 4YacToTbl M Iepuoja KojJeOaHM MaTeMaTHU4ecKOro
MasTHHKA.

2. Ompepenenue 4acTOThl U IEpHOJa KOeOaHU! MPY>KUHHOTO MasgTHUKA.

3. HccnepgoBanue 3aBUCUMOCTH NEPHOJa KOJeOaHUN MOABEIHIEHHOTO K HUTH

rpy3a OT JIJTMHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH Mepuoja KojieOaHUM MPYKMHHOTO MasiTHUKA
OT Macchl rpysa.

5. [IpoBepka HE3aBUCHUMOCTH IEpUOJa KOJIeOaHHWI rpy3a, MOABEIIEHHOIO K
HUTH, OT Macchl rpysa.

6. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KojeOaHwmid
NPY>KMHHOTO MasgTHUKA OT MaccChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaJCHUSI.

Paszges 10. Di1eKTPOMArHUTHOE 10J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMAarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANIEKTPOMArHuTHbIX BOJH. Illkana »ieKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U.
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DneKkTpoMaruuTHas npupoga cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IMOMOIIBIO MOOHJIBLHOIO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas MOJEJb CBeTa. HUctounuku CBeETA. [IpssmonHeitHOE
pacnpocTtpaHeHue ceera. 3atMeHust ConnHna u Jlynel. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpermomieHus cBera. [lomHoe BHyTpeHHEE
OTpaKeHHE cBeTa. Vchnoiap30BaHUME TIOJIHOTO BHYTPEHHErO0 OTpPaKEHUs B
ONTUYECKUX CBETOBOAX.

Jlunza. Xonm myweit B numH3e. Onrtuyeckas cucreMa (oToanmapara,
MHUKpPOCKONIa M Teseckona. ['Ja3 kak onTuyeckas cuctema. binm3opykocTs u
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. Omnbitel HptoroHa. Crnoxxenue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus ceera.

Jemoncmpayuu.

[IpssmMonHEHOE pacTIpOCTPAaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuyenue n300pa>keHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

ONTHYECKUN CBETOBO/I.

Xox ydeil B coOOMparomieil JInH3e.

XoJ1 Ty4eH B pacCEUBArOIIECH JTUH3E.

[Tonyuyenue n300pa>keHUi ¢ TOMOIIBIO JINH3.

[Tpunnun aeicTBus ¢poToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopaens ri1asa.

11. Pa3noxenue 6€10ro cBeTa B CIICKT.

12. [lomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yria OTPa)K€HUS CBETOBOTO Jyda OT YIJia
naJIeHuUs.

2. M3yuenwne xapakTepHUCTUK U300paKEHUS MIPEAMETA B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMOCTH YIUIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrJia
NaJICHUS Ha TPAHULIE «BO3AYX—CTEKIIO».
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4. TlomydeHue n300pakeHHI C MOMOIIBIO COOUPAIOIIEH JTHUH3HI.
Omnpenenenue HOKYCHOTO PacCTOSHUSI M ONTUYECKON CHIIbI coOMparoien
JIUH3BI.

6. OMBITHI IO Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONBITHI TIO BOCHPHSATHIO IBETA MPEAMETOB NPH WX HAOIIOJCHHUH 4Yepes
[[BETOBbIC (DUIIHTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omneitel Pe3epdopna u ruianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHThI. JInHe4YaThIe CIIEKTPHI.

PannoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. HykiioHHas wmoxaenb artomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaienusd. [lepuon nmonypacnaaa aTOMHBIX J€P.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAIOBOTO M MACCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3b Macchl W SHepruu. Peaknuu cuHTe3a U
nenenus aaep. Ucrounuku sneprun CosHIa U 3BE3 .

Anepnas sHepreruka. JleMCTBHUS paguOaKTHBHBIX HW3JIIYYEHHM Ha IKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIYyUYEHHUS U TOTJIOIICHUSI.

2. CrHekTpsl pa3IMYHbIX Ta30B.

3. Cnekrtp Boaopoza.

4. HaOmoneHue TpekoB B kamepe BuibcoHna.

5. Paborta cuéTurka MOHU3UPYIOIINX U3TYUYCHUM.

6. Perucrtpanus n3inydeHust OpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.

1. HaGmroneHue CIIONIHBIX U TMHEHYATHIX CIEKTPOB U3JTYUYEHUS.

2. HccnenoBaHue TpPEeKOB: M3MEPEHHE HHEPIHMU YACTUIBI 1O TOPMO3HOMY

nyta (1o ¢pororpadusim).

3. U3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOPHTEIBLHO-00001IAKOIIMIA MOTYJIb.

[ToBTOpHTENHEHO-00001IAIOMINIA MOYJIb IPEAHA3HAYEH U CHCTeMaTH3alun
U 0000IIeHUs  TMPEIMETHOTO  COAEpXKaHUSI UM ONbITa  JEATEIbHOCTH,
PUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKE /I MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy 10 (Qusuke s oO0ydaromuxcs,
BBIOPABILIKX 3TOT y4E€OHBIN NpeaMer.

[Ipu u3ydyeHUU JAHHOTO MOMAYJSl PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopmMupyercs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTBh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHUS



SBJICHUM TPUPOIBI M TEXHUKU, OBIIAJICHUE YMEHUSIMH OOBSICHATH (PU3NUYECKUE
ABJICHUS, TPUMEHSAS TMOJYy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpuHUMNIMATBEHO AEATEIBHOCTHBIA XapaKTEP MTAHHOTO pa3jena peain3yercs
3a CcU€T TOro, 4To OOydYarolluecs BBIMNOJHSIOT 3aJaHusl, B KOTOPBIX UM
npeaiaraeTcs:

HAa OCHOBE IIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3UYEeCKUE SIBJICHUS B OKPY’KAIOIIEH MTPUPOJIEC U MOBCETHEBHON KU3HU;

UCIIOIb30BaTh HAYUHbIE METO/bI UCCIAEAOBAHUS (PU3UUECKUX SIBICHUN, B TOM
YyUCIIe U1 IPOBEPKU THIIOTE3 U NOJYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanboJee BaXXKHBIX JIOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, TPAKTUYECKOTO UCITOIB30BAHUS PA3IUYHBIX HCTOUHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX W3BECTHBIX BHUJIOB
DHEPIUHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3ydenune ¢u3uKH HA YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yiabTaTOB.

B pesynbTare uzydyeHus Gu3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOyyarorerocss OyayT copMUpOBaHBI CIEIYIONTUE JTUIHOCTHBIE PE3yJIbTATHI B
JaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(u3HYECKON HAyKH;

- LIEGHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

- TOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHWE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JIE€ATEIBHOCTH
YUYEHOT0;

3) 3¢TeTHYeCKOro BOCIIUTAHMS:

- BOCHPHSATHE ICTETHUECKMX KAaYeCTB (PU3NYECKON HAayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHMSA:

- OCO3HaHUE ILEHHOCTH (PU3MUECKON HAyKM KakK MOIIHOIO HMHCTPYMEHTa
II03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYpBHI;

- pa3BUTHE Hay4HOH JI0003HATENbHOCTH, MHTEpEca K HCCIIEeI0BATEIbCKON
NEATENBHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aromoJry4ms:

- OCO3HaHUE IIEHHOCTH 0e30macHoro ooOpas3a JKHW3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IaCHOrO TIOBEJIEHUS Ha
TPAHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKUM U TEIUIOBBIM OOOpYJIOBaHUEM B
JIOMAIIIHUX yCIIOBUSIX;

- c(OpMUPOBAHHOCTh HaBBIKA peQIEKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeiaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

- aKTMBHOE YYacTHE€ B pELICHMM IpaKTUYECKHX 3aJad (B paMKax CEMbH,
o0pa3oBaTeabHON  OpraHu3anuu, Tropoja, Kpas) TEXHOJOTHUYECKOW U



COITMAJILHON HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - HHTEPEC K MPaKTUUECKOMY U3YyUYEHUIO nMpodeccuit, CBSI3aHHBIX C (PU3UKOI;

e 7)3K0JOrHYECKOro0 BOCIIUTAHUA:

e - OpHCHTAlMs HAa NPUMCHEHHE (HU3WUYSCKUX 3HAHMK /IS pPEIICHHs 3ajad B
o0JlacTH OKpY’Karolel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJICACTBUMN JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATLHOIO XapaKTepa SKOJOTMYECKUX MPoOJeM U MyTell HX

pELICHUS;
e §8) ajanTanuM K HM3MEHAKINMMCH YCJIOBHSAM CONHAJIBHOM W NMPHUPOIHOM
cpeabl:
e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TMPHU BBIMOJHEHUH HCCICIOBAHUN W

MPOCKTOB (HPM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
ApYrux;

e - TIOBBIIICHHWE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NeSITENbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIE€ (POPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3HMUCCKIX OOBEKTAX U SBJICHUSIX;

e - OCO3HaHHE JePUITUTOB COOCTBEHHBIX 3HAHWK U KOMIICTEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHUPOBAHHE CBOETO pAa3BUTHUS B TNPUOOPETCHWHM HOBBIX (PU3MUYECKHUX
3HAHUI;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOJIBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIIEHKAa CBOMX JCHUCTBUH C Yy4€TOM BIMSHHS Ha OKpPYXaIOUIyl Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX MOCICACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TporpamMmbl M0 (U3WKE HAa ypPOBHE OCHOBHOTO
oO1mero odpa3oBanus y oOyyvarorierocsi 0yayT chopMUpOBaHbI MeTaNpeAMeTHbIe
Pe3yJabTaThl, BKIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YUeOHBIC HCHCTBUS,
KOMMYHHUKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JCHCTBHS,  PETyJISTHBHBIC
YHHBEpCaJIbHbIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble Jioruueckue 1eicTBHA:
e BBIABIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BEHMIN);



yCTaHaBIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEYHSI B paCCMaTpPUBAEMbIX (paKTax,
JTAHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;
BBISIBJISITH  TTPUYMHHO-CJIE/ICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBJICHUI W MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOH30BAHUEM JISAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh THUIMOTE3bl O B3aHMMOCBS3SIX
(bU3UYECKUX BEJIMYUH,

CaMOCTOSITENIFHO BbIOMpaTh CHOCOO pemieHus ydeOHOW Qu3mdecKon
3aau (CpaBHEHUE HECKOJIbKMX BapHaHTOB pEIlEHUs, BHIOOpP Haumbosee
MIOJTXOJISITIIETO C YUYETOM CaMOCTOSITEIIBHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarebCKue AeiCTBHUA:

WCIIOJIB30BaTh BOTIPOCKHI KaK MCCIEA0BATEIbCKIUI MHCTPYMEHT TTO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECIIOKHBIN
bu3HUecKril IKCIEPUMEHT, HEOOIBIIOE HCCISAOBAHUE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBATh Ha TMPUMEHHMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ UCCIICTIOBAHUS WU IKCIICPUMEHTA,;

CaMOCTOSATENbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI MO pe3yjIbTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIee pa3BHTHE  (DU3UICCKUX
MIPOIIECCOB, a TAK)KE BBIBUTATH MPEATOIOKECHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ ungopmanmeii:

IPUMEHATh Pa3jIMYHbIE METO/AbI, MHCTPYMEHTBI U 3aIPOChI IIPU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOU
dbuznyecko 3aaauu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMyYHbIX BUIOB U (hOPM IpeICTaBICHMUS,

CaMOCTOATENIbHO  BBIOMpATh ONTUMAJIbHYIO (OpMYy  MpEACTABICHHUS
uH(poOpMalMl W WUIIOCTPUPOBATh pELIAeMble 3aJayd  HECIOKHBIMU
CXeMaMH, AuarpaMMaMi, HTHOU TpauKoi U X KOMOMHALIUSAMHU.

KoMMyHUKATHBHBbIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

B XOJC OOCYXXICHHUS Y4eOHOrOo MarepHuaia, pe3yJIbTaToB JIA0OPAaTOPHBIX
paboT ¥ IPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TeMbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHUWE 3aJadd W MOIep KaHue
OJ1aro’keaTeIbHOCTH OOIEHHS;

COTIOCTABJISATh CBOM CYXXJICHHUS C CYXICHHUSIMH JIPYTHMX YYaCTHHKOB
JUanora, OOHapy»XKUBaTh Pa3Iu4Ke U CXOJICTBO MO3UIINN;



BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
nyOJIUYHO MPEICTABISATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMSI, TPOCKTA);

NOHMMAaTh W  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIUBUIYyAIbHOW palboThl TpPU PEIICHWH KOHKPETHOW (u3mdeckoi
poOJIeMBI;

NPUHAMATH IIETTH COBMECTHOW JIeATEIHHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ MOCTIKEHHUIO: paclpeAensiTh poiH, OOCYXIaTh TMPOLECCH U
pe3yNbTaThl COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITNOJIHATH CBOIO YacThb paOOThI, TOCTUrasi KAUECTBEHHOTO pe3yibTara Mo
CBOEMY HAMPABICHUIO M KOOPAUHUPYS CBOM JACHCTBUS C APYTHMH
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KAa4E€CTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryisiTuBHBIC YHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUCOHBIX CHUTYyaIUAX, TPEOYIOIINX
TUTSI periieHusT (GPU3NIECKUX 3HAHUM;

OPUCHTHUPOBAThCA B  PA3IUYHBIX TMOJAXOJAX TMPUHATHS  pEIICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE PENICHUS B TPYINe, MPUHITHE PEIICHUIA
TPYIIION);

CaMOCTOSTEIIEHO COCTAaBJIAThH aJITOPUTM PEIICHUS (DU3UICCKON 3a/1auu WU
IUTaHa HMCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh MIpeIjiaraeMbie BApUAHTHI PEIICHUM;
JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JIaBaTh aJICKBaTHYIO OIIEHKY CUTYallMH U MpeaiaraTh MJiaH €€ U3MEHEHHUS;
OOBSICHSATh ~ MPUYUHBI  JIOCTUXKEHUSI  (HEIOCTHUKEHHUS) PE3YyJbTAaTOB
NEeSTEHbHOCTH, JJaBaTh OIIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATENBHOCTh (B TOM 4YHCII€ B XOJ BBIOJTHEHUS
(GU3UYECKOTO0  HCCIIEIOBAaHUS WIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBAaTh COOTBETCTBHE PE3YyJIbTAaTA LIENHU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4eloBeKa B XOJ€ Cropa WM JUCKYCCUH
Ha Hay4YHYIO TeMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYIroro;
PU3HABATh CBOE MPABO Ha OMMOKY MPHU perieHUuU (PU3NIECKUX 3a/1a4 WU
B YTBEPKIECHHUSIX Ha HAYYHbIE TEMbI U TAKOE K€ MPABO JPYTroro.



HNPEJMETHBIE PE3YJIBTATBI

K xon1iy oOydenus B 7 Kjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIONB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHUYECKUE  SIBJICHUA,
HAOJIIOICHNE, DKCIIEPUMEHT, MOJEINb, TUIIOTE3a, CAMHUIBI (DU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCcKoe MABWKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYOIIAs
cuIa, aedpopmarus (ympyras, nJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuyath siBneHus (Auddy3us, TEIIOBOE IBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBI)KCHHE, HEPaBHOMEpPHOE  JIBMIXKEHUE, HWHEPLHUs,
B3aUMOJICICTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHONW OCBHIO
BpallleHUsI, Tepeaada MAaBiCHUs TBEPABIMH TeJNaMU, XUIKOCTIMU U
razam, arMocdepHOe JaBlieHHWe, IUIaBaHWE TeJ, [MPEBpaIICHUS
MEXaHUYECKOW HHEPruu) MO ONMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3UYECKUX SIBJICHUUA B
OKpY’)KalomeM MHpe, B TOM 4HCIe (U3WYeCKue SBICHUS B TPHUPOJIE:
NPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
NpUPOJIE, NCUCTBUE CWJIBI TPEHUS B MPUPOAE U TEXHUKE, BIHSHUE
aTMOC(epHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PBIO, pblYaru B
TEJIe YEeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 33/1ady B yU4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHN) (PU3UUECKHUX SBIICHUN;
OMKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (U3UUECKHUE SBICHUS, UCIIONb3YS
dbuzuyeckre BEIMYUHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSKECTH, BEC
Tena, Cujla TPEHWs, JaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKUBAIOIAS CHJIa, MEXaHWYecKas paboTa, MOIUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(G(OUIMEHT TOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETUYECKass W MOTEHIHaJIbHAs DHEPTHs), MPU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOIB3YEMbIX  BEIWYUH, HX
0003HaueHNA W EeAUHMIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (PU3UYECKYIO0 BEJIMYMHY C JAPYTHMMH BEIUYHMHAMM,
CTPOUTH TpauKK U3yUECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U MPOIIECCHI,
UCIIONb3YS MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MmpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBuiIO paBHOBecus pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
HEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMMChIBATH €r0 MATEMATHUYECKOE BbIPAXKECHHUE;

OOBSACHATH (pU3MUECKHe SBICHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE H3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (DU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarh pacu€THble 3a4adyd B |—2 JEHCTBHUS, HCHOJIb3Yys 3aKOHBI U
(GopMyIibl, CBsI3bIBAIOLIME (DU3MUECKUE BEJIMYMHBL: Ha OCHOBE aHajIu3a
YCIJIOBHSI 33/1a4 3alHUChIBATh KPATKOE yCIIOBUE, MOJICTABIATh (DU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBbIE JJI1 pEUICHUs 3a/1ad, OLIEHUBATh PEATHMCTUYHOCTh
MOJIYYeHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOUIU
(bu3HYEeCKUX METOJI0B, B OMTMCAHUU UCCIIEIOBAHUS BBIIETSAThH IIPOBEPSIEMOE
npeanoioxkeHue  (TUmoresy),  pa3idyaTh U MHTEPIPETUPOBATH
NOJIYYEHHBI pe3yJIbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OMNbITa, Je1aTh
BBIBOJIBI 11O €T0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI MO HAOMIOAEHUIO (U3HYECKUX SBICHUM WU
bu3uIeCKuX CBOICTB Tel: dbopmyupoBaTh MIPOBEPSIEMBIEC
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0OBaHMS,
3aIlMChIBATh XOJI ONbITa U (POPMYITHPOBATH BHIBOJIBL;

BBIIIOJIHATD MPSMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Tea,
00bEMa, CHUIIBI M TEMIlepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(QpOBBIX MPUOOPOB, 3aMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOJUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
JIpPYrofl € HCIOJb30BAHUEM NPSIMBIX HM3MEPEHUN (3aBUCUMOCTH MYTH
PAaBHOMEPHO JABWXKYIIErOCs Telda OT BPEMEHU JBWXKEHHS Teja, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IUIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOIO MCCIEIOBaHUs, COOMpaThb YCTAHOBKY U
BBINOJIHATh W3MEPEHUs, Clenysl MPEAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



NOpPEIOKEHHBIX Tabnull U TrpaduKoB, AeNaTh BBIBOJBI M0 pe3yjibTaTaM
UCCJIeIOBAHMUS;

NPOBOANTh KOCBEHHBbIC H3MEpEeHHs (DU3MUECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CUla TPEHHS CKOJBKECHHUS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWiIa, JEHCTByOIas  Ha
NOTPYKEHHOE B JKUJIKOCTh TeNO, KOAI(DQPHUIIMEHT TMOJIE3HOTO EeUCTBUS
IPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBIUMCIISTH 3HAUEHNE UICKOMOW BEJIMYHHBI;

coOmro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpU padboTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pblYar, NOJBMKHBINA U HETIOABM>KHBIHN OJI0K, HAKJIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTb MPUHLIMIBI  JEHCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM YHUCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIMPOBOJA, THUAPABIMYECKUN TMpecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WH(GOpPMALMIO O  MpPUMEpax)
NPaKTHYECKOTO HCIOJB30BaHUsl (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHrss 0€30MacHOCTH Mpu oOparieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMUS
HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPY’KaIOIIEH cpejie;

OCYLIECTBJISATh OTOOp HCTOYHUKOB HHpopMauuun B HMHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITNXCS
3HAHUA ¥ TYTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uH(pOpMaINIO, KOTOpas SIBJISIETCS MPOTHBOPEYUBON MIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIONB30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PHU3MUECKOro  COACpXaHHs, CIPABOYHbIE MaTEepHUAIbI,
pecypcebl cetu MHTepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUChMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WMH(pOpManuu (PU3MIECKOro CoAepKaHus, B TOM
quciie MyOJUYHO JeNaTh KPAaTKHE COOOILIEHHUS O pe3yJbTaTax MPOEKTOB
WIM Y4YeOHBIX MCCIEIOBAaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUHHBIM ammapaT Kypca (QU3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTALUEN;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUN pacrpenessiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C TOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJIHECHHEM IUIaHA JEUCTBUW, aJE€KBATHO OLIEHUBATH
COOCTBeHHBIM  BKJIAJl B  JIEITENILHOCTh  TPYMIbl,  BBICTPAUBAThH
KOMMYHHUKATUBHOE B3aMMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xonny oOyudenus B 8 kJiacce npeamMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

HCTIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABHKEHHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSIHUS BELIECTBA, KPUCTAIUNIMYECKUE U
aMmop(HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3yXd, TEMIIEpaTypa, BHYTPCHHSS DSHEPIUs, TEIJIOBOM JBUTATElNb,
AJIEMEHTAPHBIN SJICKTPUYECKUAMN 3apsifl, SJIIEKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKU, TIOCTOSIHHBIN 3JICKTPUYECKU TOK, MATHUTHOE TIOJIE;
paziuuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CKaTHe, Tervionepesaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAHUE, KAIIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTauiM3auus (OTBEpJEBAHUE), KHUIIECHUE,
Terionepeaaya (TErIOnpPOBOIHOCTb, KOHBEKIHS, U3JIy4YCHHE),
AJIEKTPpHU3ALUA TEJ, B3aUMOJCHUCTBHUE 3apSAJ0B, NEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHMCTBUE MAarHUTOB, JCKUCTBUE
MarHMTHOIO MOJIsl HA MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAS UHIYKIIUS )
[0 OIHCAaHWI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UICCKOE SIBJICHUE;

pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy>XalollleM MHUpE, B TOM 4Yucle (U3nuecKue SBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTa/UIbl B mpupone, uziaydeHue CoiiHIla, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, HHEs, CHETa, dJICKTPHUIECKUE
SBJICHUSI B atMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MOIOCOB, POJIb MArHUTHOTO TOJISI JJis >KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUM;

OTHUCHIBATh M3yYEHHBIE CBOMCTBA Tel U (DU3UYECKHUE SBJICHUSI, UCIIOJIb3YS
dbu3uYecKkre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJEJIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUs, yJAENbHAs TEIUIOTa MapooOpa3oBaHMs, yACIbHAsS TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(PPUIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAalllHbl, OTHOCUTEJIbHAs BIAXHOCTb BO3[yXa, JJICKTPUUYECKHI 3aps,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, CONPOTHBJIECHUE IPOBOJHHKA,
yAeJbHOE  CONpPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKa), TMpU  ONHCAHUU TMPABUIBHO  TPAKTOBATH
(bu3HYEeCKUil CMBICT MCIOJIb3YyEeMbIX BEIWYNH, 0003HAUCHUS U EIUHUIIBI
bu3MUeCKX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
GUBUYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
M3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETHUUECKON TEeopuun
CTPOEHHUS BEIIECTBA, MPUHIIMIT CYNEPIO3UIIUU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa sl yyacTKa Ienu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTEeMaTHYECKOE
BBIPAKEHUE;

O00BACHATH (U3HUECKHE TPOLECCHl U CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX
IaroB ¢ omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHHM,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3amauyd B 2-3 JEHUCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHallM3a
YCJIOBUSL 3aJlauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs 3aJadyd, BBIOMpATh 3aKOHBI U (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHus, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4YE€HHOE 3HaYeHUE (PU3NYECKON BEJIMUYMHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bu3HUeCKMX METOIOB, HCIOIB3Ysl OMHCAHHE WCCICIOBAHUSA, BBIICIATH
MpPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJICHUS UCCIICIOBAHUS, ICIaTh BHIBOJIBI,

NPOBOJAUTH OMBITHl 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUWA WU
(bu3HYEeCKIX CBOMCTB TeJ (KaMLISIPHBIC SIBJICHUS, 3aBUCUMOCTD JTaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHus TMpPHU U3IYYEHHH OT IIBETa HU3ydarolier (moriomaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TeMIEpaTyphbl KUIKOCTU U
mion@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TE1 U  B3aUMOJCHCTBUE
ANEKTPUUYECKUX  3apsAJ0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3allisi MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO MOJIA Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBAa DJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMYJIMPOBATH
POBEpSAEMbIC MPEIINOJI0KEHHUS, COOUPATh YCTAHOBKY M3 MPEIAJIOKEHHOTO
000pyI0BaHusl, OMKUCHIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOIBI;
BBIIIOJIHATh ~ NPSIMBIE  W3MEPEHUS  TEMIEPATypbl, OTHOCHUTEIbHOMU
BJIQXXHOCTU BO3AYyXa, CHJIbl TOKA, HAIMPSIKEHHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JTATYMKOB (DU3MYECKUX BEJIMYMH, CPaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYUHBI OT
JpPYyroi C  UCHOJIb30BAaHUEM IMPSMBIX HU3MEpPEHUN  (3aBUCHMOCTH
CONIPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIU II0IIEPEYHOIO
CEYEHU U YAENBbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJHNKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANPsHKEHHsT HAa  IPOBOJHUKE,
WCCIEOBAHUE IIOCIEAOBATENBHOTO M IMAPAJUIENBHOTO COECIMHEHUU
MIPOBOJHUKOB): TIJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJOKEHHOMY IUIaHy, (DUKCHpOBAThH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl M TpauKOB,
JieNaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIENOBAHNS;

IPOBOJNTHh KOCBEHHBIE HW3MEpPEHHUS (PU3NUYECKUX BeIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBIECHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH H3MEPEHHUs, COOMpaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY, CJIENysl NMPEIIOKEHHOW MHCTPYKIUH, U
BBIYUCIISITh 3HAUCHUE BEJIMUUHBIL;

coOmro1aTh MpaBUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX oOnucaHus (B TOM YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJITMETP, CUETUMK DJIEKTPUYECKOM JHEPIUM, IJIEKTPOOCBETUTEIIbHBIC
npuOOPHI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI (MIPUMEPHI), MIEKTPUUECKHUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb MIOCTOSSHHOTO TOKA),
UCIOJIb3Yysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBICHUI U HEOOXOIUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOWMCTBA M HU3MEPUTEIIBHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJKOCTHBIH
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX
LIENEeN C IMMOCIEAOBATEIbHBIM U NTapaJuICIbHBIM COCAUHEHUEM DJIEMEHTOB,
paznunyas yciloBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LENeil;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(MOPMALMIO O  [pUMEpax)
IPAaKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
XKU3HU 17151 oOecrieueHrs 0e30MacHOCTU Mpu oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMHU, COXPAHECHHUSA 3/I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTHYECKOTO TOBEAECHUS B OKPYIKAIOILEH Cpee;

OCYIIECTBIIATh MOMCK HHpoOpManuu (U3NYECKOTO COJEp)KaHUs B
WNuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUH M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ UCTOYHUKOB  BBIACIATH HMH(POPMALMIO, KOTOpas
SBIIICTCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHuil HAayYHO-TIONMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEepUalIbl,
pecypcbl cetu HTepHeT, BiaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
cO3/1aBaTh COOCTBEHHBbIE NMHCbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOIBKMX HCTOYHUKOB (PU3HMUECKOTO
COJIep)KaHus, B TOM YHCIE€ MYOJWYHO TNPEACTABIATH PE3YJIbTaThl
IPOEKTHOW WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCTIONb30BaTh M3YYCHHBIM TMOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOXK/IATh BBICTYIUICHHE ITPE3ECHTALMEN;

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpenesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IJIaHA ACHCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aNMOJCICTBUE,
IPOSIBIISS TOTOBHOCTH pa3periarb KOH(IUKTHL.

K koHIly o0yueHus B 9 Kjacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

WCIIOJIb30BATh TMOHATHS: CHUCTEMA OTCYETA, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKECHHS, Jehopmarius
(ympyrasi, MjgacTU4ecKasi), TpPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M NEPErpy3KH, LEHTP TSHKECTH, adCOIIOTHO TBEPIOE TEO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalbHO30PKOCTD,
CHEKTPhl UCITYCKAaHUS U MOTJIONIeHUs, anbda, 0eTa- U raMMa-u3JIy4eHus,
W30TOIIBI, SIZIEPHAS DHEPIETHKA,

paznuuath sBJI€HUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJUHEUHOE
JBUKEHHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPY’KHOCTH, B3aMMOJIEHCTBUE



TeJ, pEaKTUBHOE JBHXKEHHE, KojeOaTeIbHOE IBIKCHHE (3aTyXarolue H
BBIHYKJICHHBIC KOJieOaHWs), PE30HAHC, BOJIHOBOE JBUKEHHE, OTpPaKCHHUE
3ByKa, MNPSAMOJIMHEWHOE pPacHpOCTPAHEHUE, OTPAXKECHUE WU MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUEe OeJIoro CBeTa B
CIICKTP MW CJIOXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHSI CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOr0 CIEKTpa
U3JIyYEHHS) 10 ONMMUCAHUIO0 UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (U3UYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUW B
OKpy’XKaromeM Mupe (B TOM YHCIEe (U3HYECKHUE SIBJICHUS B IIPHUPO/IE:
MIPUJIMBBI U OTJIMBBI, IBUAKEHHE TUIAHET COTHEYHOW CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBJICHHUS B IPHUPOJE, OMOJIOTHYECKOE JCHCTBHE BHUIUMOTO,
yIbTPaduOICTOBOTO W  PEHTTCHOBCKOTO M3JIyYCHHH, €CTCCTBEHHBIN
paauoaKTUBHBIN (POH, KOCMUYECKHE Jy4d, PaTdOAKTUBHOE H3ITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JCHUCTBUE PAAUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUM;

OTHUCHIBATh M3Yy4YCHHBIEC CBOMCTBA Tel M (U3UYECKUE SBJICHUSI, UCIIOJIB3YS
dbuzuyeckre BENMYMHBI (CPEAHSE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, IyTh, YTJIOBas
CKOPOCTb, CHWJIa TPEHHUS, CHUJIa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHUsS, BEC TeJla, HUMIIYJIbC Tejla, HWMITYJIbC CHJIbI,
MexaHuueckass paboTa M MOIIHOCTb, MOTEHIUAJIbHAS DJHEPrusi Teua,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHUUAIbHAS JHEPIrUs CKATOU
MPY>KUHBI, KUHETUYECKAs DHHEPrus, IOJIHAs MEXAHUYEeCKas JHEprus,
MepUOoJ M YacToTa KojieOaHWuM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeb MPEJIOMJICHUS CPEbl), MPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYHUH,
0003HaUeHNA W CAWHHIBl (U3UYECKUX BEIWYWH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOUTH TpapUKK U3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYHH;
XapaKkTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SBICHUS U IPOIIECCHI,
WCTIOJIb3YSl 3aKOH COXPAHEHWSI DHEPruU, 3aKOH BCEMHUPHOIO TATOTCHHS,
MPUHLMUIT CYNEPHNO3ULMUA CHWJI, NPUHUWIN OTHOCUTENIbHOCTH [ anmies,
3aKOHbl HbBIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAKEHHUS U
MIPETOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCE



OpU SJCPHBIX PEAKIUIX, IPU 3TOM JaBaTh CIOBECHYI (POPMYIUPOBKY
3aKOHA W 3aIUCBIBATh €r0 MaTEMAaTHUECKOE BHIPAKEHNUE;

OOBSCHATh (U3MYECKUE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB C OMopod Ha 2—-3 W3yYeHHBIX CBONCTBA (HM3MUECKUX SIBIICHHM,
(GU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (OmMparolmuecs Ha cucteMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jayd 3alHChbIBaTh KPaTKoe
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WA U30BITOYHBIC JAaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUSI, TPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUA (PUIUUIECKOU
BEJTUYHHBL;

pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOUIU
(GU3NYECKUX METOJIOB, HCIIONB3Yysl OMHCAHHWE HWCCIEIOBAHUS, BBIACIATH
IpoBepsieMOe TPENONIOKEHUE, OICHUBATh MPABWIBHOCTh MOPSAIKA
NPOBEJCHHUS  MCCIEAOBAHUSA, JeNaTh  BBIBOABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOJIOIEHUH U OIIBITOB;

NPOBOJNUTh OMNBITHl 1O HAOMIOACHUIO (PU3UYECKHX SBICHUNA WIH
bu3nUecKuX CBOMCTB Ten (M3yuyeHHue BTOpOro 3akoHa HprloToHa, 3akoHa
COXPAaHEHHUs HSHEPTUH, 3aBUCHUMOCTh MEpHOAa KOJeOaHWH MPYKUHHOTO
MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIbl MaJIbIX KOJIEOAHUM, MPSIMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA,
pa3JoxeHue Oeoro CBeTa B CIIEKTP, M3yUeHHE CBONCTB M300pa)KEHUS B
TUIOCKOM 3epKajie M CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAuH3e, HAOMIOJEHHE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOATENILHO  COOHMpaTh YCTaHOBKY H3 M30BITOYHOTO Habopa
o0Opy/OBaHUs, OMUCBIBATH XOJ  ONbITA W  €r0  Pe3yJIbTaThl,
(dbopMyIMpPOBaTH BHIBOJIBI,

POBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, Ompeaensis
CpelHee 3HA4YCHHE U3MEPSIeMONM BETUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHHs
(M3MepUTeNbHOrO Mprbdopa);

NPOBOJNUTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (U3MUECKUX BETUYHMH C
UCTIONB30BAaHUEM TMPSAMBIX HW3MEpPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HayaJlbHON CKOPOCTH, NEpUojaa
KoJie0aHMIl MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKEeHHUs CBETa OT yrja MaJeHUs W yria MPEIOMJICHHS OT YIJia



najieHus): IUJIAHUPOBAaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BEIWYUH B BUJE TaOmuIl U rpaduKoB, JeJaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIHYUH (CpEaHsISA
CKOPOCTb M YCKOpPEHHME Tella MpPU PaBHOYCKOPEHHOM JBUXCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHs, KECTKOCTh MPYKHHBI, KOIPPUIIUEHT
TPEHUS CKOJBKCHHUS, MEXaHWYecKas padoTa M MOIIHOCTh, YacToTa M
nepuos; KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,
OnTHYECKass Ccuia coOuparonieil JMH3BL, PAJUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHAJTU3UPOBATH MOJYUCHHBIC PE3YIIbTAThI C yUETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHUI;

coOmo1aTh NMpaBuiia TEXHUKHA 0€30MaCHOCTH MPpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DHU3UYECKUX MOJIeeH:
MaTepHalbHasl TOYKa, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJeJb aToMa, HYKIOHHAs
MOJIeSIb AaTOMHOTO SI/IPa;

XapaKTepHU30BaTh TPHUHIUIBI  JEHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX ONMUCcaHus (B TOM YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSHHSI U YCKOPEHHUsS, paKeTa,
9XOJO0T, OYKH, TMEpUCKol, (oToamnmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHONIB3YsS 3HAHUS O
cBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOAUMbIE  (PUBHUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUUHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, M3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTMYECKHX IMPOIECCOB
IpY PEIICHUH YYCOHO-TIPAKTUYCCKUX 3aj7ad, ONTHYCCKHE CXEMBbI IS
NOCTPOEHUS U300PAKEHUI B IIJIOCKOM 3€pKajie M cCOOMparouieil JIMH3E;
OPUBOAUTH  NpPUMEPHl  (HAXOIWUTh  WH(OpMAIMIO O  TIpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUS (U3MYECKUX 3HAHUW B TOBCEIHEBHOM
KU3HM U151 obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ NMpudopamMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS H COOJIOACHUS
HOPM JKOJIOTHUYECKOTO TTOBEACHUS B OKPY KAIOIICH CpeIe;

OCYIIECTBIATh TMOUCK WHGOpMaUK  (U3UIECKOTO COACPKAHUS B
HuTepHeTe, caMOCTOSTENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



NYTH ONpeesieHUs] JOCTOBEPHOCTH IMOJyYeHHON MHQOpMAIMK Ha OCHOBE
VUMEIOIIUXCS 3HAHUHN U JOIIOJIHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BHIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO  COJEpKAHMs, CIPABOYHBIE MaTepHUabl,
pecypcesl cetu MIHTEpHET, BianeTb NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl HHPOPMALIUU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
co371aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOIO COJEp KAHMS,
nyOJMYHO MPEICTABIATh PE3yJIbTaThl IPOEKTHOW WIIA MCCIIE0BATENbCKON
NEATEIIBHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIb30BAaThb  H3yYECHHBIN
NOHATUMHBIM amnmapar M3y4yaeMoro pasjena (pU3MKH U CONPOBOXKAATH
BBICTYIUIEHWE Mpe3eHTaluell ¢ Yy4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
Koutpoasnbie | IlpakTuueckne
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®usnka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MHpPa
but6mmoreka [IOK
1.1 o - 2
MSHKA = HayKa O NPHPOAC https://m.edsoo.ru/7f416194
but6mmoreka [JOK
1.2 ) 2 1
MSHACCKHC BETHHMHBL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIA METOJ TO3HAHUS 2 1 bubmorexa [OK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHavabHbIe CBeIeHUS] 0 CTPOCHUM BelllecTBa
bubmorexa [JOK
2.1 Crpoenue BemiecTBa 1
TPOCHHUE BELeCTs https://m.edsoo.ru/7f416194
29 JIBHM>KeHUE U B3aUMOJICHICTBUE YACTHI] ) 1 bubnuorexa [JOK
' BEIIeCTBa https://m.edsoo.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPETATHEIC COCTORHIA Bemectna https://m.edsoo.ru/7416194
Hroro no pazaeny 5
Paznen 3. /IBuskeHue U B3aUMOAeCTBHE TeJl
but6mmoreka [JOK
3.1 M 3
CXAHMHICCROC JABIKCHHIC https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, INIOTHOCTH 4 1 bu6nunoreka [JOK




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

but6mmoreka [IOK

3.3 Crna. Buger cun 14 2 https://m.edsoo.ru/7f416194
Nroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41 Jasnenue. llepenaya naBineHust TBEPABIMU 3 bu6mmoreka [{JOK
' TEeJIaMH, )KUJIKOCTIMH U ra3amMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBaiere xukocTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A 6
TMOC(EpHOE JaBieHue https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha TOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen S. PaboTa 1 MOIIHOCTH. JHEePrust
bubnuoreka [JOK
.1 P 1
> a60Ta 1 MOMIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 Hpocteie mexaru3mb! > ! https://m.edsoo.ru/7f416194
b K
5.3 Mexanu4deckasi SHEprust 4 1 nommorexa O
https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ni/nn P Kontpoubnbie | IIpakTnueckue (ubp )
NMPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3pean 1. TerioBbie IBJICHUSA
1.1 CTpoeHue U CBOWCTBA BEIIECTBA 7 bubmmorexa [JOK
’ P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CTIOBHIC HPOUECCRt https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3nes 2. DiiekTpu4ecKue H MATHUTHBIE SIBJICHUSA
51 DJIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 | bu6mmoreka [{JOK
' U UX B3aUMOJIENCTBUE https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.2 IT i i 20 2 7
OCTOSIHHBIN AJIEKTPUICCKUN TOK hitps://m.edsoo.ru/7f4 181 ce
2.3 MarHuuTtHbi€ SIBICHUS 6 1 1.5 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 4
IMEKTPOMATHHTHAS HHILYKLHS https://m.edsoo.ru/7f4181ce
Nroro no pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3/ieioB H TeEM nuppoBbie
Ne ni/nn P Kontpoubnbie | IIpakTnueckue (ubp )
MPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexannueckue siBJICHUSA
11 MexaHn4ecKoe ABMKCHHE U CIIOCOOBI €0 10 | bubnunoreka [JOK
' ONKYCaHus https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
1.2 BzaumoneiicTBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
1.3 3aKOHEI COXpaHECHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3gen 2. Mexanndeckue KoJ1e0aHusA U BOJHDBI
bubmuoreka [JOK
2.1 MexaHn4deckre KoeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4ecKkue BOJIHbI. 3BYK 8 1 3 nonmoreka [
https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 15
Pasnen 3. DieKTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bu6mmoreka [{JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbI€ IBJIEHUSA
4.1 3aKOHBI pacpOCTPAHEHUs CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2 JIuH3bl 1 onrTHYecKUEe TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4] ada6
but6mmoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 2 hitps/m.cdsoo.ru/74 1 ada6
Uroro no pazaeny 15
Pazgen S. KBaHTOBBIC SIBJICHUSA
bu6mmoreka [JOK
5.1 Hcnyckanne U NOraomeHue CBeETa arToMOM 4 1 hitps://m.cdsoo.ru/7f4 1 ada6
bubmuoreka [JOK
32 CTpocHHE aTOMHOTO 51pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
. s 1
53 JIEPHBIE PEAKIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3zgea 6. [loBTopuTEIbHO0-0000111A0IMH MOYJIb
6.1 [ToBTOpenue u 00o0IIEHUE COEPIKAHUS 9 ) bu6nuoreka IIOK
' Kypca (pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE INTAHUPOBAHMUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoTsbI

JlaTa
U3YYeHHS

DJIeKTPOHHbIE
nudposbIe
o0pa3oBaTte/ibHbIE

pecypcbl

®dusuka — HayKa O PUPOLE.
SBnenus npupoasl. Pusnueckue
SIBJICHUS

MeXﬂHI/ILIeCKI/IC, TCIIIIOBBIC,
QJICKTPHUYCCKUC, MAIHUTHBIC,
CBCTOBBIC, 3BYKOBLIC SABJICHUSA

dusnueckue BEJINYNHEI U UX
M3MEpeHne

Ypok-uccnenosanue "M3mepeHue
TeMIepaTypbl PH MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U IaTUNKA
TeMmeparypbl"”

Kak ¢u3uka u npyrue ecrecTBEHHbIE
HayKH U3Yy4aroT IIPUPOY.
EcrecTBeHHOHay4HBIN METOA
no3HaHus. Onucanue GU3NIECKuX
SIBJIEHUN C IIOMOIILIO MOJIeIei

bu6mmoreka [JOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "lIIposepka
THUIIOTE3bI: AAJIBHOCTD nonéra rapuka,
MYIIEHHOI'0 TOPU30HTAJIBHO, TEM
OoJpliie, 4eM OOJIbIlIe BHICOTA ITycKa"




Crtpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE bubmorexa HOK
p p https://m.edsoo.ru/ff09fe0a
BelleCcTBa
8 JIBr>xeHue 4acTHIl BEISCTBA bubmmorexa ILIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «ONBITH IO
9 HaOJIOJICHUIO TETIJIOBOTO PACIIUPEHUS
Tra30By
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anmocBs3b MEX 1y CBOMCTBaMU
BEIIECTB B pa3HbIX arperaTHbIX
1 COCTOSIHUSIX B UX bubmuotexa [JOK
aTOMHOMOJIEKYIISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OCOOEHHOCTH arperaTHbIX COCTOSHUIM
BOJIBI
MexaHn4ueckoe OBIKEHHE.
12 PaBHOMEpHOE 1 HEPAaBHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHE
bu6mmoreka [IOK
13 Ckopoctb. EnTUHHUIEI cKOpOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMeHH IBUKCHUS bubmmorexa TIOK
y p https://m.edsoo.ru/ff0a0ae4
HNuepuusd. 3aKkoH HHEPLIUH.
15 B3aPII)M0HeﬁCTBHe TeJ‘IpKaI( OpUYrHA bubmmorexa TIOK
p https://m.edsoo.ru/ff0a0c10
WU3MEHEHUSI CKOPOCTH JIBUIKEHUS Tell
16 [InotHOCTH BemecTBa. Pacuetr Macchl bu6mmoreka [JOK
1 00beMa Tela O €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast pabota «Onpeenenue




IUIOTHOCTH TBEPAOTO TEIIA»

Pertennie 3agau mo reme "I1OTHOCTE

bu6mmoreka [JOK

18 BerecTna" https://m.edsoo.ru/ff0al23c
Cua Kak XapakTeprucTHKa
19 B3auMoercTeusa Ten. Cuia
ynpyroctd. 3akoH ['yka
JlabopaTtopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSKCHHS
(medopmanum) Mpy>KUHBI OT
MPUIIOKEHHON CUIIBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi tena. Bec rena. Pemenue Bubnmorexa [IOK
" " https://m.edsoo.ru/ff0al778
3ana4 no teme "Cuiia TSKecTu
3 Cuita TKEeCTH Ha APYTHX IUIaHeTax. bu6mmoreka [JOK
DU3NYECKUE XAPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0a1502
bub6moreka [JOK
24 Msmepetine ciu. JlsamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
CrnoxxeHue IByX CHUJI, HallpaBJIEHHBIX
26 10 OJHOM MPSIMOM. bubmmorexa OK
. https://m.edsoo.ru/ff0ala70
PaBHoOzelicTByOIIAs CHIT
27 Pemenue 3agau no reme
"PaBHoaeiicTByromias cui"
73 TpeHue CKOJIbKEHUS U TPEHUE TIOKOSL. bu6nuorexa IIOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas paborta «3yuenue bubmuotexa [JOK




3aBUCUMOCTH CHUJIbI TPCHHUA
CKOJIB>KCHHS OT CHJIbI JaBJICHUA U
XapakTepa CoImpruKacCaroImnuxcs
HOBGpXHOCTGﬁ»

https://m.edsoo.ru/ff0alcc8

Pemenue 3apad Ha onpeneneHue

30 PaBHOJACHCTBYIOIIEH CHJIIBI
Pemenue 3anau mo temam: «Bec

3l tenay, «['papudeckoe nzodpaxeHue bu6nuorexa LIOK
cuy, «Cunby, «PaBHOACHCTBYIOITAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas paboTa mo Temam:
«MexaHnueckoe JABWKeHHE», «Macca,

32 ILIOTHOCTBY, «Bec Temay,
«I'paduueckoe m3o00paskeHnEe CHID»,
«Cunp»

1 JaBnenue. CriocoObl yMEHbILICHUS U bubnuorexa [JOK
YBEJIMYECHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JaBienue raza. 3aBUCUMOCTD

34 JIaBJICHHS Ta3a OT 00bEMa, bubmmorexa LIOK

https://m.edsoo.ru/ff0a2376
TeMIepaTyphbl
Ilepenaua maBieHUS TBEPIABIMU
35 TeJ'IIZlMI/I, JKUAKOCTSIMU U EaSaMI/I. 3akoH bubmorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBieHue B )XUAKOCTH U rase, bubnuoteka [JOK
BBI3BAHHOE JICCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaud no reme «/laBienue B bu6mmoreka [JOK
JKUJIKOCTH U raze. 3akoH Ilackamsay» https://m.edsoo.ru/ff0a2826

38 Coobmaromuecst cocyabl bu6mmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 Punpasiieckuii npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuiHeBoii
YKUIKOCTHBIN HAcOC
Atmocdepa 3emiu. [IpuunHbl
CyIIECTBOBAHUS BO3yIIHOMN
41 }(;I: 0 3emun 3;3};ICI/IMOCTL bubmorexa LIOK
YKH .
0bor a https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro JaBI€HUS OT BHICOTHI
HaJl ypPOBHEM MOPs
bub6moreka [JOK
42 Bec Bo3ayxa. ATMochepHOe 1aBlieHHe htps://m.edsoo.rw/ff0a2bsa
43 N3mepenune atMmocepHOTo aBICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 ¢ I; OBHE bubmuorexa [JOK
H BHEM
FABIICHIA OT BLICOTBI Hall yp https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepouns. AtmocdepHoe bu6nuoreka [IOK
JaBJICHHE Ha Pa3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"AtmochepHoe naBieHue"
€HCTBUE KUJIKOCTH U Ta3a Ha
47 A « g oo bubmuoreka [JOK
UX TEJO.
TTOTPYIEHIOE B H : https://m.edsoo.ru/ff0a3276
Apxumenosa cuiia
JlabopartopHas pabota «Onpenenenue
43 BBITAJIKUBAIOIIEH CUJIBI, bubnuorexa [JOK

JEACTBYIOLLEH HA TEJIO, TOTPYKEHHOE
B JKHJIKOCTB)»

https://m.edsoo.ru/ff0a33fc




49

JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBHCUMOCTH Beca
TeNa B BOJIE OT 00bEMA MOTPYKEHHOM
B )KHJIKOCTb YaCTH TEJIa»

bubnuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IImaBanue Ten

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

51

JlabopaTopHas pabota
"KonctpyupoBaHue apeoMeTpa Win
KOHCTPYUPOBAHUE JIOAKHU U
orpezeneHue e€ rpy30noabEMHOCTH"

52

Pemenune 3ana4 no temam: «llnaBanue
cynoB. Bo3myxormnaBanuey,
«JlaBneHue TBEpABIX TEN, )KUAKOCTEH
M ra30B»

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

53

KonrponsHas padora no Teme
«JlaBneHue TBEPABIX TEN, KUAKOCTEH
1 Ta3oBy» / Beepoccwuiickas
poBepoyHas pabora

54

Mexanudeckas pabora

bu6moreka [JOK
https://m.edsoo.ru/ff0a3{82

55

Montaocts. EquHUIEI MONITHOCTH

bub6moreka [JOK
https://m.edsoo.ru/ff0a3{82

56

Ypok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
noanéMe 1o Jjiectaure"

57

IIpocTsie MexaHu3MBbl. Phryar.
PaBHOBecue cui Ha ppruare

58

Peryaru B TexHuke, OBITY ¥ IPUPOJIE.
JIaGoparopHas pabota

0.5

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




«HccnenoBanue yCcioBHil paBHOBECHSI
phIdaray

59

Pemenue 3agay mo teme «Y CIOBUA
paBHOBECHSI pblyara

bubmuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koaddurment nonesnoro aecTrus
Mexanusma. Jlaboparopuas pabota
«M3mepenne K11/ HaknoHHOM
TUIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Padora,
motnHocTb, KITJT"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckas SHEprusl.
Kunernueckas u noTeHIMAIbHAS
SHEPTHUs

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPruu

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

64

YPOK-3KCIIEpUMEHT IO TeMe
"DKCIIepUMEHTAJIBbHOE ONPECIICHHUE
W3MEHEHUsI KHHETUYECKON 1
MOTEHIMATBHON 3HEPTUU IPU
CKaTBIBAHUHM TEJIa 110 HAKJIOHHOMN
IJI0CKOCTH"

65

KoHnTtposbHas paboTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPTUD

66

PesepBubIit ypok. PabGoTta ¢ Tekctamu
no teMme "MexaHnueckoe IBIKeHue"

bu6moreka [JOK
https://m.edsoo.ru/ff0adee6

67

PezepBHslil ypok. Pabota ¢ Tekctamu
1o TeMe «/laBieHue TBEPbIX Tel,
XKUJIKOCTEH U ra3oBy» / Beepoccuiickas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe




IpoBepoyHas pabora

68

PesepBHbIit ypok. Pabora ¢ TekcTramu
o TeMe "PaboTta. MOmIHOCTG.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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8 KJIACC

Kosn4yecTBo 4acoB JIeKTPOHHbBbIE
Ne Hara ungposbie
Tema ypoka Konrpoabnsie | IlpakTHyeckne
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-
| KMHETUYECKON TEOPUU U UX ONBITHBIE 1 Bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJI 1
3 Mogaenu TBEpIOTO, )KUJIKOTO U | bu6mmoreka [JOK
ra3000pa3HOTr0 COCTOSHUI BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHNE CBOKCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHUMA |
BEILIECTBA HA OCHOBE TMOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
5 Kpucrannuueckue u amopgHbie Tena 1 Bubnmorexa LOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHUE U KallWJUISIPHOCTb. 1 bubnuorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacIMpeHHe U cKaTue 1 Bubamorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIEpPATypbl CO
8 CKOPOCTBIO TEIIOBOI'O JIBUKEHUS 1
YacTHUIL
9 Baytpennss sHeprus. CriocoOsr | bubnuorexa LIOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael rerionepenaun 1 bu6mmoreka [JOK




https://m.edsoo.ru/ff0a6412

11

VYpok-koHpepenuus "[IpakTruueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOIMCTB
BEIIIECTB U MAaTepUAJIOB B LIEIAX

bubnuoreka [JOK
https://m.edsoo.ru/ff0a65c0

aHeprocoOepekeHus "

12 KonnuecTBo TEIIOTHL. Y nenbHAs bu6moreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. bu6muoreka [JOK
TennooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopartopnas pabota

14 "UcciaenoBanue ABICHUA bu6mmoreka [JOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOZIHOM U Topsiueit Bojab!"
Pacuer konuuecTBa TEMIOTHI,

15 HEOOXOAMMOTO JIJIsi HarpeBaHUs Tela
Y BBIJIESIEMOT0 UM IIPU OXJIaKICHUN

16 Jlaboparopuas padota "Onpenencaue bubnmnoreka [JOK
YACIbHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IebHAas TEIIoTa bu6nuoreka [IOK
Ccropanus https://m.edsoo.ru/ff0a7b5a
IImaBieHue 1 oTBEpaAEBaHUE

18 KPHUCTALIINYECKUX 1;en V nenpHas bubmorexa LOK

P ' https://m.edsoo.ru/ff0a71d2

TEIUI0TA TIABJICHUS

19 Jlaboparopras padota "OmnpenencHue bu6mmoreka [{JOK
yAECIBHOU TETJIOTHI TUTaBJICHUS Jiba" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHIACHCAIIHSL. bu6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y aennHas teniora bu6mmoreka [IOK




nmapooOpa3oBaHus U KOHICHCAIIUH.
3aBHCUMOCTB TEMIIEPATYPhl KUTICHHS
OT aTMOC(EPHOTO JaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTEIFHOM BIQXHOCTH BO3ayXxa"

bu6moreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aaa4 Ha OIPCACIICHUC
BJIAJKHOCTH BO3yXa

24

[TpuHUIMIIBI paOOTHI TEIIIOBBIX
neurateneit. [TapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUS

25

KIIJI TenoBoro asurarers.
TermoBele ABUTaTEIN U 3alllATA
OKpY>Karolei cpeibl

bu6moreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMsI U ITPEBPALLCHUS
OHECPI'MU B TCIIOBBIX ITPOLCCCax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBbie ABJICHUS.
W3meneHue arperaTHbIX COCTOSHUI
BenecTna”

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KoHnTtponbHas paboTta mo teme
"TermioBble aBieHUA. I3MeHeHnE
arperaTHbIX COCTOSIHMI BemiecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpuzarus Teu. [{Ba pona
AIIEKTPHUYECKUX 3aPsIIOB

30

VYpok-uccnenoBanue "IaeKTpU3anusa
TeJl UHAYKLUEN U IIPH
COTMPUKOCHOBEHHH"




B3anMopeincTBre 3apsyKeHHBIX TEll.

bu6moreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUUECKOE MOJIE.

1 HanpsikeHHOCTD 31eKTpUYECKOTO bubnuorexa LIOK
noss. [IpuHumMn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX TOTEH
Hocurenu aneKTpuuecKux 3apsiioB.

33 OnemeHTtapHblii 3apsa. CTpoeHue
aToMa

14 [IpoBOIHUKYN W TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHEHUs JIEKTPUIECKOT0 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3amau Ha mpuMeHeHHE bubmmoreka [JOK
CBOWCTB AJIEKTPUYECKUX 3aPAJIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKUI TOK, YCIIOBUS €TI0

36 cylecTBoBaHus. MicTouHukn Bubmmorera [JOK

https://m.edsoo.ru/ff0a95a4

AJIEKTPUYECKOTO TOKA

37 JIeNCTBUSA DIIEKTPUYECKOTO TOKA Bubmmorera [IOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jlelicteue

38 ANEKTPUYECKOTO T10JIsI HA IPOBOAHUKH 1
U IUDJIEKTPUKH"

19 DNEeKTpUYECKU TOK B METAJLJIax, bubnuorexa [JOK
JKUJIKOCTSIX U rasax https://m.edsoo.ru/ff0a9838

40 DnexTpuyecKkas Henb U €€ COCTaBHbIE
4acTu
Cuna Toka. JJaboparopHas pabota

41 "N3mepenue u peryimpoBaHue CUIIbI 0.5 bubmmorexa LHOK

TOoKA"

https://m.edsoo.ru/ff0a8bd6




DJeKTpUYECKOe HaIpsHKEHUE.
Boasr™metp. JIabopatopnas pabota

bubnuoreka [JOK

42 "N3mepenue u peryiupoBaHue 0-5 https://m.edsoo.ru/ff0a9%¢14
HanpsixeHus"

43 CornpoTuBiieHHE POBOAHUKA. bubmmoreka [JOK
VY enpHO€E CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabota "3aBUCUMOCTh

44 AJIEKTPUYECKOTO COMPOTUBIICHUS 1 bu6mmoreka [JOK
MPOBOJHUKA OT €ro JUIMHBI, TUIOMIAINA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CEUYeHusl U Marepuana”
3aBUCHUMOCTH CHIIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1i1s yyacTka Bubmmorexa LHOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGoparopnast pabota
"UccnenoBanue 3aBUCUMOCTH CHIIBI

46 TOKA, UYIIETO Yepe3 PE3UCTOP, OT 1 Bubamorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIIEHUS PE3UCTOPA U
HaIpspKEHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaieabHOE
COETMHEHUS IPOBOTHUKOB
Jlaboparopuas padota "IIpoBepka

43 IIpaBHJIa CJIOKEHMSI HAIIPSLDKEHUH TTpU | bubnuoreka LIOK
[OCJEI0BATENBHOM COEIUHEHUHU ABYX https://m.edsoo.ru/ff0aaas58
pe3uctopon"
Jlaboparopnas pabota "IIpoBepka

49 IIpaBWJIa JJis CUJIbI TOKA MTPU | bubnuoreka LIOK

MapajuIeJIbHOM COEIMHEHUH
pe3uctopon"

https://m.edsoo.ru/ff0aadle




Pemienue 3agau Ha npuMEHEHNE

50 3akoHa Oma 11 pa3audyHOro bubmorexa OK
P https://m.edsoo.ru/ff0aafla
COCIMHEHHMSI IIPOBOIHUKOB

51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bu6moreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne

52 a60TpL1 u Ilz/lom}l?ocm 3neKTqueCKoro bubmorexa TIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKAa
DNEeKTPUYECKHE LETH U MTOTPeOuTenn

53 DJIEKTPUUECKON SHEPTUHU B OBIT bubmmorexa HOK

P P Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TemMe "DIIEKTPUYECKHUE 3apsbl.
54 3apsoKEHHBIE Tela U X bubmmorexa OK

P . . https://m.edsoo.ru/ff0abd2¢c
B3auMoaercTBHs. [locTOSTHHBIN
ANEKTPUUECKUI TOK"
KonTponbhas pabota no teme
"DJeKTpUYECKUE 3apsabl.

55 3apspKeHHBIE Tena U UX bubnuorexa [JOK
B3auMoaercTBUA. I10CTOSIHHBIN https://m.edsoo.ru/ff0abeal
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHasi pabora

56 ITocTosTHHBIE MATHUTEI, UX
B3aMOJICHCTBHE

57 VYpok-uccnenosanue "N3yuenue bu6mmoreka [JOK
MoJIeH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnuTtHoe nojie. MarHuTHOE 1oJie bubnuorexa [JOK

3eMI U ero 3HauCHHE JJIA )KU3HHU Ha

https://m.edsoo.ru/ff0acOba




3emiie

59

OmneIT Opcrena. MarHuTHoe nojue
AIEKTPUUECKOT0 Toka MaruutHoe
T0JI€ KaTYIIKH C TOKOM

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

60

[TpuMeHeHue 31eKTPOMarHuToB B
texHuke. Jlaboparopnas pabota
"N3yueHue neicTBUSI MATHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

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

61

DNeKTpOABUTaTElb IOCTOSHHOTO
Toka. Micnonb3oBanue
AJIEKTPOABHUraTeNeil B TEXHUYECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHcTpyupoBaHue 1 u3yueHue
paboTHI AMEKTPOABUTATEIS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apanest. 3akoH
3JIEKTPOMArHUTHOM MHAYKIUU.
[IpaBuno Jlenna

63

Onekrporeneparop. Crocoos

MMOJIY4YCHUA BHGKTqueCKOPIM OHCPI'Uu.

DeKTpocTaHIMY Ha
BO300HOBJISIEMBIX HCTOYHUKAX
SHEPrUu

64

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DNEeKTpUuYecKue u
MAarHUTHBIC SIBJICHUS"

65

KonTponbhas pabota no teme
"DneKkTpuuecKne U MarHUTHbIE
SIBJICHUS"

bu6moreka [JOK
https://m.edsoo.ru/ff0acb14




66 PesepBHblit ypok. Pabora ¢ Tekcramu
o teme "TemnoBble BiIeHUS"

bu6moreka [JOK
https://m.edsoo.ru/ff0accS5e

PesepBHbIit ypok. Pabora ¢ Tekcramu
67 o Teme "[locTosTHHBIM
anekTpuueckuii Tok" / Beepoccuiickas

IpoBepoyHas pabora

bu6moreka [JOK
https://m.edsoo.ru/ff0acdc6

63 PezepaHblii ypok. Pabota ¢ Tekctamu

o teme "MaraurtHele siBjIeHus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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9 KJIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoxa Beero Koutpoasnbie | IlpakTuyeckne II/I[:;:QHI/IH :)lgl?al;zl;?;enbﬂme
padoThI padoThI pecypesr

I MexaHuyeckoe TBUKEHHE. I
MarepuanbpHas TOUKa

) Cucrema orcuera. OTHOCHTEIIHBHOCTD | bu6mmoreka [{OK
MEXaHUYECKOTO JBWKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIPSIMOJIMHEWHOE 1 bu6nuoreka [IOK
JBIKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMoSIMHEITHOE

4 nBrxeHue. CpellHsAst © MTHOBEHHAs 1
CKOPOCTb

5 [IpssMonHENTHOE PAaBHOYCKOPEHHOE | bubnnorexa [JOK
JIBIKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb IpSIMOIMHEWNHOTO

6 PaBHOYCKOPEHHOTI'O JABH>KEHUS. 1
I'paduk ckopoctu
JlaGopatopHnas padora "OnpezneneHue

7 YCKOpPEHHUS Tena nIpu ) 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM ABUKEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MI0CKOCTH"

? CoOognoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE BHKEHUE TIO | bubnnorexa [JOK

okpy>xHOCTH. [lepruos u yactora

https://m.edsoo.ru/ff0ael76




oOpateHus. JIuneitHas u yrionas

CKOpPOCTH
10 [{eHTpOCTpEMUTENIEHOE YCKOPEHUE
1 I1epBeb1ii 3akoH HeroToHa. Bektop bubnuoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bu6nmorexa [IOK
PaBHOpelicTBYIOIIAsA cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroTOHA. bubnmoreka [IOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ac982
14 Pewrenne 3anau Ha npuMeHeHue bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bubanorexa [JOK
15 Cuua ynpyrocti. akon I'yka https://m.edsol_.[ru/faneca2
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH
17 JlaGopatopHas pabota «OnpezneneHue bu6nuoreka [IOK
JKECTKOCTH IPYKUHBD» https://m.edsoo.ru/ff0ace28
bubnnorexa [IOK
18 Crna TpeHus https://m.edSO(])_.[ru/fanﬂ 38
19 Pemenue 3amau no reme «Cuna bubmuoreka [JOK
TpEHUI» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopnast pabota "Omnpenenenne bubnuorexa [JOK
Kod(uimenTa TpeHus CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amau no reme "3akoHbI
21 Herotona. Cuna ynpyroctu. Cuna bubmorexa LIOK
| https://m.edsoo.ru/ff0afb8e
TpEeHUs
2 Cuna TsyKeCcTH U 3aKOH BCEMHPHOTO bubnuoreka [IOK

TATOTEHHS. Y CKOPEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




HaJacHUs

VYpoxk-koHpepeHuus "JBrxeHue Tel

23 BOKPYT I'PaBUTALIHOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuku”
Pemrenne 3amau mo teme "Cuia
24 TSDKECTH Y 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
)5 [TepBas kocMu4eckas CKOpOCTb. bubnnorexa [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCcue MaTepUAILHON TOYKH.
AOGcoIoTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOTO TENA € bubmorexa [IOK
.. o P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOW OCBIO BPaIlCHUSI.
MowmeHnT cuinbl. LlenTp TsokecTn
PaBHOBeCHE MaTEepUAIBHON TOYKH.
AOGcCoIoTHO TBEPOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA €
3aKPETUIEHHONW OCBIO BPAIICHUSI.
MowmeHnT cunsl. L{enTp Tshxectn
)3 Pemenwne 3agau o reme "MoOMEHT bu6nuoreka [JOK
cuibl. LlenTp Tspxect" https://m.edsoo.ru/ff0b02b4
[ToarotoBka Kk KOHTPOJIBHOU paboTe 1Mo
29 TeMe "MexaHUUeCKOe IBIKEHUE bubnmorera [TOK
. | ) https://m.edsoo.ru/ff0b0408
B3aumopneicreue ten
KonTtponbHas paboTta mo teme
" bubnuorexa [JOK
30 Mexanuueckoe OBUKEHUE.
. " https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue Ten
31 Nmnynbee Tena. Umnyinsc cuiibl. 3aKoH bubnnorexa [JOK




COXpaHEHUs UMITyJIbCa. YIPYroe u
HEYIPYTroe B3auMOACHCTBUE

https://m.edsoo.ru/ff0b07fa

Pertennie 3amau o reMme "3aKkoH

bubmuoreka [JOK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koHbpepeHius "PeakTuBHOE
JIBUJKEHUE B PUPOJIE U TEXHUKE"
bubnnorexa [JOK
34 Mexanudeckas paboTa U MOIITHOCTh hitps-//m.c dSO(I)_.[I'u E0b0aR4
35 PaboTa cwitbl TSKECTH, CHITBI bu6mmorexa [IOK
YOPYTOCTU U CUIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnas pabota «OnpeneneHue
16 paboTHI CHIIBI TPEHHS TIPU
PAaBHOMEPHOM JIBH)KCHHUH TeJIa 10
TOPU30HTAJILHOM MOBEPXHOCTH»
37 CBs3b SHEpruu u paboThl.
ITorenumanbHas sHEPrUs
13 Kunernueckas sneprus. Teopema o bubmuorexa [JOK
KUHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
40 JlaGopatopHnas pabora «/3yuenue bub6numoreka [IOK
3aKOHA COXPaHEHUS DHEPIUM) https://m.edsoo.ru/ffOb12fe
A1 KonebaTenbHoe IBMKEHNE U €TO bu6mmoreka [IOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ffOb1858
4 3aryxaroiue KoueoaHusl. bu6mmorexa [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MareMaTHyecKkuii U Npy>KUHHBIN

MasiTHHUKHU




44

Ypok-uccienoBanue «3aBUCUMOCTh
nepuoja KojaebaHui oT KeCTKOCTH
MPYXUHBI U MacChl Tpy3a»

bub6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBparienue 3Hepruu npu
MEXaHUYECKUX KoneOaHusIx

46

JlaGopatopHas pabota «OnpezneneHue
4acTOThI U MepHoJia KoneOaHui
IIPYKUHHOT'O MasiTHUKa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopnas pabora «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJIeOaHuit
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bu6mmorexa [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannyeckue BoHbl. CBOMCTBA
MeXaHU4eCKUX BOJH. [IpogosibHbIE 1
MOTEePEYHbIE BOJTHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koH(pepenuus "MexaHHUECKUE
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuaeckue BOJTHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

Ypok-uccnenosanue "HabmoneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
YacTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTUYECKUH PE30HAHC

53

Ypok-koH(pepeHus "YIbTpa3ByK U
MH(QPa3BYK B IPUPOJE U TEXHHUKE"

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

54

[ToaroroBka k KOHTPOJIBHOU paboTe Mo

bu6nmoreka [JOK




TeMe "3aKOHBI COXPaHCHHUS.
MexaHnueckne KojaeOaHus U BOJIHBI"

https://m.edsoo.ru/ff0b2510

Konrponsnas padora no teme

55 "3aKoHbI COXpaHeHUs. MexaHnuecKue
KoJieOaHus U BOJIHBI"
56 DIEKTPOMarHuTHOE IOJIE. bubnuoreka [IOK
DNEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JI€KTPOMarHUTHBIX BOJTH
Ypoxk-koupepennus "lkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubnunoreka [JOK
Hcnosb30BaHuE 3JIEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJISI COTOBOI cBsI3H"
VYpok-uccnenosanue "Mzyuenue
N bu6nmoreka [JOK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIBI0 MOOMITBHOTO TenedoHa
Pemenue 3ana4 Ha onpezeneHue
60 YacTOTHI U AJTUHBI AIEKTPOMArHUTHOM
BOJIHBI
DJeKTpOMarHuTHas IpUpoJia CBETA.
. bubnuorexa [JOK
61 CkopocTth cBeTa. BoiHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Ncrounuku ceera. [IpsamonuneitHoe
62 acIpoCTpaHEHHUE CBETA. 3aTMe bubmmorexa LIOK
MPOCTPAaHEHUE CBETA. 3aTMEHUS
pactpoctp https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)X€HUs CBeTa. 3epKaia.
bubmuoreka [JOK
63 Pemenue 3a1a4 Ha IpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKEHUsI CBETA
64 [Ipenomnenue cBera. 3akoH bubmmoreka [JOK




MMpCJIOMJIICHUA CBETA

https://m.edsoo.ru/ff0b3aea

ITonHoe BHYTPCHHCC OTPaXCHUEC CBCTA.

65 Hcnonbs3oBaHue MOJHOTO BHYTPEHHETO Etifsj?/ljgfcllcsigg/lﬁfo b3csc
OTpaXXEHUs B ONTUYECKUX CBETOBOIAX
Jlabopartophnast padota "UccnenoBanue
66 3aBHCHMOCTH yTJIa IPEJIOMIICHUS
CBETOBOTO JIyya OT yrIJia MaJeHus Ha
rpanune "Bo3ayx-crexsio""
Ypok-koubepenus "Mcnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaKEHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [{OK
68 JIun3el. OnTuyeckas cuia JUH3bI hitps-//m.cdsoo.ru/FOb3F2c
N bu6mmoreka [IOK
69 [TocTpoenue n300paxeHuii B TMH3AX https:/m.cdsoo.ru/ff0b4dda
JlabopaTtopHnast pabota "Onpenenenue
70 (OKYCHOTO pacCTOSIHHSI U ONTHYECKOM brbmmorexa [TOK
CHTE CobHparomeii THH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koubepenmus "OnTuiaeckue bubnuorexa [JOK
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['a3 xak ontuyeckas cucrema. 3peHue bubmorexa [IOK
https://m.edsoo.ru/ff0b4684
7 VYpok-koHpepenmus "JledexTo
3penus. Kak coxpanuts 3peHue"
PasnoxxeHue 6emoro cBera B CIIEKTP.
74 OnbiTel HetoToHA. CrioxkeHue bubmmoreka [JOK

CIICKTpAJIbHBIX IIBETOB. ﬂncnepcml
CBCTa

https://m.edsoo.ru/ff0c0f4c




JlabopaTtopnast pa6ota "ONBITHI 11O
pa3IoKEeHUIO OEI0ro CBeTa B CIIEKTP U

75 BOCITPUATHIO LIBETA MPEIMETOB IIPU UX brbmmorexa [TOK
P t PeAt P https://m.edsoo.ru/ff0c0e2a
HAOII0/IEHUH Yepe3 [IBETOBHIE
¢bunbTpeI"
VYpoxk-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: AUCIIEPCHUS,
uHTepdepeHius u qudpaxuus"
77 Omnbitel Pe3epdopna u miianerapHas bubnmnoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mozens aroma bopa
Hcnyckanue 1 MOrJIONIEHUE CBETa
79 atomoM. KBaHTbl. JInnelyateie bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypoxk-tipaktukym "Habmonenue bubnmnoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE U €€ BUABI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
22 Crpoenue atomHoOro sanpa. Hykinonnas bubnnoreka [JOK
MOJAECIIb https://m.edsoo.ru/ff0c18ac
23 PannoaktruBHBIE IpEBpaIICHUS. bubnuorexa [JOK
N3otomnel https://m.edsoo.ru/ff0clal4
24 Pemenwne 3agau mo Teme: bu6nuoreka [JOK
"PagunoaxkTuBHBIE IpEeBpaIieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nomypacnana
Ypok-koubpepennus "PagnoakTuBHbIC
P Gep bu6mmoreka [{OK
86 W3JIyYCHHS B IPUPOJE, MEAULIMHE,

TeXHukKe"

https://m.edsoo.ru/ff0c2126




SAnepHbie peakuu. 3aKOHbBI

87 COXPAaHEHUS 3apsI0BOr0 U MacCOBOTO bubmorexa HOK
P p https://m.edsoo.ru/ff0c1¢c58
qHcen

28 DHeprus CBsA3M aTOMHBIX siiep. CBs3b bubnmnoreka [JOK
MAaccCHl U SJHEPTUHN https://m.edsoo.ru/ff0c1d7a

29 Pewenue 3anau no reme "AnepHeie
peakuun"

90 Peakuuu cuHTe3a U qeneHusd saep. bu6mmoreka [IOK
Uctounuku sHeprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHbepenmus " nepHas

91 sHepreTuka. JlencTBus
PaINOAKTUBHBIX M3TYUYEeHUN Ha KUBbIE
OpraHnu3mMbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

9 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bu6numorexa [IOK
DJIEKTPOMArHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBaurTosBeie sgsinenus"

KonTponbhas pabota no teme

93 "D1eKTpOMarHUTHOE MOJIE.
DNeKTPOMarHUTHBIC BOJTHBI.
KBanrTossie gsnenus"
[ToBTOpEeHME, 0000IICHHE.

94 JIaGopatopHbIe pabOTEI IO KYpC bubnmorera [TOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a

B3aumopeiicTBue Ten
[ToBTOpenue, o6o0meHue. Permenue
bu6mmoreka [IOK
95 pacUETHBIX U KQUECTBEHHBIX 3a/a4 10
" " https://m.edsoo.ru/ff0c2572
teme "TernoBbie MpoLEeCCh
96 [ToBTOpenue, o600meHue. Perenue bubnuorexa [JOK




paCLIeTHBIX 1 KAQYCCTBCHHBIX 3a71a4 I10
teme "KIIJ] TennoBeIx gBuraresnei”

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0Ienue. Pemenne

bu6nuoreka [JOK

97 1
pacYeTHBIX ¥ KaYeCTBEHHBIX 33124 T10 hitps:/m.cdsoo.ru/fl0c2b30
teme "KIIJ] snexTpoycraHoBOK"
[ToBTOpeHnue, 06001IeHNE.
98 JIaGopatopHbIe pabOTEI IO KYPC 1 1 Bubmaorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBICHUS
[ToBTOpenue, o600meHue. PabGora ¢
99 TEKCTaMH I10 TeMeE "3aKOHBI 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHHUS B MEXaHHUKE
[ToBTOpenue, o6ob6meHue. Padora ¢
100 Texkctamu 1o Teme "Konebanus u 1 bubmaorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 buGnnorexa [IOK
| https://m.edsoo.ru/ff0c3044
SBIICHUS
IToBTOopenue, o6o0mmenue. Pabora ¢
102 TekcTtaMmu 110 teMe "KBaHToBasg u 1
saaepHas Gpusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME










