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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 @Qu3NKe Ha YypPOBHE OCHOBHOIO 0O0IIEro 00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TOJIOXKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOW MPOTPaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a taxxe ¢ yu€ToM deaepanbHoil pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanust yueoHoro npeamera « Dusznkay.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBleHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTU OOYYAIOIIMXCS W OpPraHU3AIMI0 H3YYCHUS
Gu3NKM Ha NESITeNIbHOCTHON ocHOBe. B mporpamMme mo (¢u3MKe YYUTHIBAIOTCA
BO3MOKHOCTH Yy4yeOHOro mnpenmera B peanuzanuu TpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METaNPEIMETHBIM pe3yJibTaTaM 00y4eHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[Iporpamma no gusuke ycTaHaBIMBaET pacipeiesieHue yaeOHOro maTepuana
1o rojiaMm o0ydeHus (1o Kjaccam), mpejaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUSA NPEIMETHOIO COJEpKAHUS U
yu€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma 1o ¢usnke paszpaboTaHa ¢ LETbI0 OKa3aHUS METOJUYECKOM
HOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmsl 0 y4eOHOMY MPEIMETY.

®uzrka SBISETCS CUCTEMOOOPA3YIOMIMM Il  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOJIbKY (PM3HMUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHCH, OHOIOrvel, acTpoHOMHuEHd U (U3NYECKOU
reorpadued, BHOCUT BKJaJl B €CTECTBEHHO-HAYYHYI0 KapTUHY MHUpA,
MpEeAOCTaBIsAeT HamboJsiee SCHble o0O0pa3lbl NPUMEHEHHS HayyHOTO METo/a
MO3HAHUS, TO €CTh CIOC00Aa MOJYyYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opnna W3 riaBHBIX 3a7a4y (pU3MUeckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH M
MHTepeca K HayKe y 00yJaronuxcs.

N3yuenue @u3uku Ha 0a30BOM ypOBHE TNpENINoOiaraeT OBJIAJEHUE
CJIEIYIOIMMUA KOMIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
IrPAaMOTHOCTB:

HAy4HO OOBSICHATH SIBJICHUS;

OIICHUBATh ¥ IOHUMATh OCOOEHHOCTH HAYyYHOTO UCCIICIOBAHUS;

WHTEPIPETUPOBATh JaHHBIE M UCIOJIB30BaTh HAyYHBIC JOKA3aTeNbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

[enn wusyuyeHuss (PU3NKA Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpeneneHsl B Konnenmuu mnpenogaBaHus ydeOHoro mnpeamera «Dusukay B
oOpa3oBarenbHbIX oOpraHuzanusx Poccuiickorr @Dexepanuu, peaTnu3yOMNAX
OCHOBHBbIE  00IIe00pa30BaTeNbHbIE MPOrPaMMbl, YTBEPXKIEHHON pELIEHUEM



Konnernn Munucrepcta npocsemienus Poccuiickoit @enepanuu (mpoTokos ot 3
nexadps 2019 r. Ne TTK-4Bh).

Heau usyvyenus pusuku:

IpUoOpeTEeHNE MHTEpeca U CTPEMIICHHs OOydaroluxcsd K HAy4YHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEACTABICHUNA O HAYYHOM METOJE TO3HaHUS U (OPMHUPOBAHHE
HCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIKUM SIBICHHSIM;

(opMHpOBaHME HAy4yHOTO MHPOBO33pPEHMsI KaK pe3ysbTaTa M3Y4YEHHsS OCHOB
CTpOEHMS MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

dopmMHupoBaHME TPEACTABICHUM O ponud (QU3UKKA Ui Pa3BUTUSA  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE TPEICTABICHUNH O BO3MOXKHBIX cepax Oyaymied mnpodeccuoHaIbHOU
NEeATENbHOCTH, CBI3AHHOW C (PM3HMKOM, MOJTOTOBKA K JAJIbHEUIIEMY OOYYEHUIO B
3TOM HAINpPaBJICHUU.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIISAYIONTUX 3aa4.
MpUOOpPETEHNE 3HAHMI O JIMCKPETHOM CTPOCHHMHM BEUIECTBA, O MEXAHMYECKHX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBIICHUSX;
npuoOpeTeHne yMEHUW OMNUCHIBATh U OOBICHATH (DU3UYECKUE SIBICHUSI C
UCIIOJIb30BaHUEM MOTYYECHHBIX 3HAHUM;

OCBOCHHME METOJOB PEIICHHS MTPOCTEUIINX PACUETHBIX 3a4ad C HCIIOJIb30BAHUEM
(U3HUECKUX MOJIENEeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;
pa3BuTHE yMEHUN HaOMIOAaTh TPUPOAHBIC SBICHHUS U BBINOJIHATH OIBITHI,
nabopaTtopHble pabOThl U HKCIIEPUMEHTAIbHBIE UCCIIEJOBAHUSI C UCIIOJIBb30BaHUEM
U3MEPUTENBbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHGOPMAIHEH (PU3NIECKOTO COMepKaHUS, BKITIOUas
MH(}OpPMALMI0O O COBPEMEHHBIX JOCTHXKEHHUSX (DU3UKH, AHAIM3 U KPUTHYECKOE
OLICHMBaHUE UH(OpMAIIIH;

3HaKOMCTBO €O cdepaMu Mpo(ecCUOHANbHON MAESITeIbHOCTH, CBSI3aHHBIMU C
(U3MKON, U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
(bu3HUecKol HayKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOTO OOILIEro
oOpazoBanus oTBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZleN0), B 8
kiacce — 68 vacos (2 yaca B Hezeno), B 9 kimacce — 102 yvaca (3 vaca B HeJeI0).

[Ipennaraempiii B mporpamMme no (pu3MKe MepeyeHb J1abopaTOpHBIX padoT U
OTIHITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YUUTEIb JIeJIaeT BHIOOp MPOBEICHUS
7a00paTOPHBIX PabOT W OMBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
0o0y4Jaronuxcsi, CMUCKa SKCICPUMEHTAIBHBIX 3aJaHui, NpeajaraéMbplx B paMKax
OCHOBHOT'O I'OCYJIapCTBEHHOTO AK3aMeHa 1o (PU3HKe.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ pojib B IO3HAHUM OKPY:KAIOIIEr0 MUpa.

@duszuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3MmepeHue Quanyeckux BelUYuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢wu3uka wu JApyrue ecCTECTBEHHbIE HAyKH H3Y4aloT TMPUPOIY.
EcrecTBeHHO-HAy4HBI METOJ] TO3HAHUS: HAOJIOACHUE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmonaemMoro sBieHus. Onrcanue GU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEIEH.

Jlemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, AIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIC SIBIICHHUS.
Ousnyeckrue npubOpsl U Mpoleaypa MOPSIMBIX HM3MEPEHUM AaHAJIOrOBBIM U
U(GPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OnpenenenHre HEHbI ASJIEHUS TIKaIbl U3MEPUTETHLHOTO MPUOopa.

N3mepenne paccTosHUM.

N3mepenne 00bEMa JKUAKOCTH U TBEPIOTO Tea.

OmnpeneneHue pa3MepoB MaJbIX TEJ.

N3mepenne teMneparypsl Mpy MOMOIIM KUJAKOCTHOTO TEPMOMETpPA M J1aTUMKa
TEMIIEPATYPHI.

IIpoBenenne uccienoBaHus 0 NMPOBEPKE TMITOTE3bI: AAJBHOCTH IOJIETA IIAPUKA,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllie, YeM OO0JIbIIIE BHICOTA ITyCKa.

Pa3neun 2. [lepBonayajibHbIe CBeJIeHHSI O CTPOEHUH BelllecTBAa.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJb, WX pa3mepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrkeHune dactuil BemecTBa. CBA3b CKOPOCTHM JABWXKEHUS YacTHL[ C
Temrneparypoil. bpoyHoBckoe nBumwxkenue, auddysus. BzaumoneiictBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(kpuctamnuyecknx) Tesl. B3anMoCBsA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJEKYJSpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Jemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO IBUKEHUS.
Habmonenue nuddysumn.
HaGmonenue sBieHUM, OOBACHSIOUIMXCA MNPUTSIKEHUEM WIM OTTAIKUBAHUEM
YaCTHII BELIECTBA.
Jlabopamopuvie pabomot u onvimel.

OrneHka guaMeTpa aToMa METOJA0M PsIOB (C UCTI0JIb30BaHUEeM GoTorpadmif).

OnpITeI IO HAOJIOACHUIO TEINIOBOT'O PACIIUPEHUS Ta30B.

OnbITH IO 0OHAPYKEHUIO TEUCTBUSI CHIT MOJIEKYJISIPHOTO TTPUTSDKEHUS.
Pasznen 3. /IBH:KeHHe U B3anMo/ielicTBHE TeJL.

Mexannueckoe IBHKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHUE.
Cxopoctb. CpenHsisi CKOpPOCTh IPU HEPABHOMEPHOM JABWXKEHUHU. Pacuér mytu u
BPEMEHU JABUKCHUS.

SlBnenne unHepuMM. 3aKOH HMHEPUUH. B3auMOAEHCTBHE TENl KAK IPUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HHEPTHOCTH Telna.
[ImoTtHOCTE BemiecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B €IUHULE
o0BbEMa BellecTBa.

Cuna kak xapakTEepHCTHKa B3auMoJehcTBhs Ten. Cuiia ynpyrocTd U 3aKOH
I'yka. M3mepenune cuibl ¢ MOMOIIBKO AUHAMOMETpA. SIBIEHUE TATOTEHHS W CHJIA
TskecTH. Chlla TSDKECTH Ha Ipyrux Iuianerax. Bec tema. HeBecomocTs. Cnoxkenue
CWJI, HAIPABJIEHHBIX O OXHOW NpsMoM. PaBHoxelcTBytomas cuil. Cuila TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MTOKOS. TpEeHUe B PUPOJIE U TEXHUKE.

Jemoncmpayuu.

Ha6nronenne MexaHn4ecKoro ABMKEHUS Tea.

N3Mepenne CKOpOoCTH MPSIMOJIUHENHOTO IBUAKEHUS.

HaGnronenue siBneHust HHEPIUN.

HaOmronenue nu3MeHeHus: CKOPOCTH MPU B3aUMOJICUCTBUU TeE.

CpaBHeHHEe Macc 10 B3aUMOJICHUCTBUIO TeEl.

CroxeHue cuil, HampaBJIECHHbBIX MO OAHOU MPSAMOM.
Jlabopamopuvie pabomot u onvimel.

Ornpenenenre CKOPOCTH PABHOMEPHOTO IBUKEHUSA (IIApUKA B )KUAKOCTH, MOAEIH
ANEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajiee).

Onpenenenre cpeHe CKOPOCTH CKOJIbKEHUS OpyCcKa WIIM IapHUKa M0 HAKIOHHON
IJIOCKOCTH.

Onpenenenre MWIOTHOCTH TBEPIOTO TENA.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHus (epopMaliuu) npy>KUuHbI
OT IPUJI0KEHHOW CUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKEHUSI OT BECa Teja



Y XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienue TBEPABIX TeJl, ;KUAKOCTEH 1 ra3oB.

Hasnenne. CriocoObl YMEHBIIICHUSI U YBEJIMUEHUs J1aBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00B&Ma, TemmepaTypbl. I[lepemauda maBieHuUs
TBEPABIMU TEJNaMU, XKUIKOCTSIMU U Tazamu. 3akoH Ilackansa. ITneBmaTmueckue
MaIliHbl. 3aBUCUMOCTh JABJICHUS >KHIKOCTH OT TIIyOWHBI. [ HapocraTudeckuid
napagokc. Coolaromuecs cCocyibl. [ npaBIndecKie MEXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe aaBiieHHe. [IpuUdMHBI CyIIeCTBOBAHMUS
Bo3ayiHON oOonouku 3emin. OnbeiT Toppuuennu. M3mepenue armocdepHOTo
JaBJIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUSI OT BBHICOTHI HAaJl YPOBHEM MOPSI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBICHHUS.

JlercTBrE KUIKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TeJI0. BeITalkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxoruiaBanue.

Hemoncmpauuu.

3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.
Ilepenava naBieHUs )KUIKOCTHIO U Ta30M.
Coobmiaroiuecs Cocy/ibl.
['mppaBnuueckui npecc.
[IposiBienue nericTBUs aTMOCHEPHOTO JaBICHUS.
3aBUCUMOCTh BBITAJIKMBAIOMICH CUJIBI OT 00bEMa MOTPYKEHHOM YacTH Teja U
MJIOTHOCTHU JKUJKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.
VYcnoBue 1miaBaHusl TeN: IJIAaBaHWE WJIM TOTPYKEHHE TeJl B 3aBUCHMOCTH OT
COOTHOIIIEHMS TIJIOTHOCTEH Tela U KUIKOCTH.
Jlabopamopuvie pabomot u onvimel.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCTH TENa.

OnpeneneHue BBITAJIKUBAIOIIEH CHIIbI, EUCTBYIOLIEH HA TENO, MOTPYKEHHOE B
YKUJIKOCTb.
IIpoBepka HE3aBHCHMOCTH BBITAJKUBAIOIIEH CHJIBI, JEUCTBYIOLIEH Ha TEIO B
KUJIKOCTH, OT MACCHI TeJa.
OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CUJIbI, IEUCTBYIOLIEH
Ha TEJI0 B XUAKOCTH, OT 00bEéMa MOTPYKEHHOW B KUIKOCTh YacTU Teia U OT
MJIOTHOCTHU JKUJAKOCTH.
KoncTpynpoBanne apeomerpa WM KOHCTPYMPOBAHHUE JIOAKUA M ONpPENCIICHUE €€
IPY30M0bEMHOCTH.

Paznen 5. PaboTa 1 MOIIHOCTB. JHEPrHUsi.

Mexannueckas pabota. MOIIIHOCTb.

[IpocTtbie MexaHU3MBbI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. l[IpuMeHeHue TMpaBuja paBHOBECHS pblyara K OJIOKY.



«3onoroe mpaBwio» MexaHukd. KIIJI mpocteix MexanuzmoB. IIpocTsie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexanudeckass 3Heprus. KuHernueckas M INOTECHUUANbHAas JHEPIUs.
[IpeBparieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIrUU B MEXAHHUKE.

Hemoncmpauuu.

[TpumMepbl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.

Omnpenenenue pabOThl CUJIBI TPEHUS MPH PABHOMEPHOM ABM)KCHHUU Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

Hccenenosanue yciaoBul paBHOBECHS phlyara.

N3mepenne KII/] HakKIOHHON IUTOCKOCTH.

N3ydenue 3akoHa COXpaHEHUSI MEXaHUUYECKOW SHEPTUH.
8 KVIACC

Pa3nen 6. TensioBble sABJIEHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHHS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH.

Mopnenu TBEPHOTrO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IIOJIOKEHHH MOJIEKYJIIPHO--KUHETUYECKOW TEOPHH.
CmaumnBaHNe U KallWJUISIPHBIE SIBJICHUS. TEII0BOE pacIIuPEHNE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHUS
gacTull. Buytpennsst sHeprus. CrocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpILECHUE paboTHI. Buner TEIUIoNEepEAAYH:
TETUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMJIOEMKOCTh BEIIECTBA. TeMaooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAas TEIUIOTa IUIABJICHHUS.
[Tapoo6pazoBanue u konzaeHcarus. Mcnapenwme. Kunenue. YnenbHas Teriora
napooOpa3oBaHusi. 3aBUCHUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(HEpPHOro
JTABJICHHS.

BrnaxHocTbs Bo3ayxa.

DHeprus TOIUIUBA. Y eibHas TEIUIOTa CTOpaHusl.

[Tpununer padotel TemioBbix asurareneir KIIJ[ rtemmoBoro asurarens.
TeruioBble IBUTATENN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAIIEHUS SHEPTUU B TEIJIOBBIX MPOIECCAX.

Hemoncmpayuu.

Habmnronenue 6poyHOBCKOTO JIBUYKEHUS.



Ha6nronenune nuddysun.
HaGnronenue siBineHuit CcMaunBaHUsI U KallWJUISIPHBIX SIBICHUM.
HaGnronenue TemioBoro paciumpeHus Ted.
N3menenne paBieHWst raza 0OpU U3MEHEHMHM O00bEMA M HArpeBaHUU WU
OXJIAXKICHUH.
[TpaBuiia uamMepeHus: TeMmnepaTyphl.
Bune! Temonepenaymn.
OxJtaxkieHue npu COBEPILICHUU PAOOTHI.
HarpeBanue npu coBepiiieHur pabOThl BHEITHUMU CHIIAMH.
CpaBHEHHE TEITOEMKOCTEN Pa3IMYHbIX BEILIECTB.
Hab6nronenue kumnenws.
HaOnronenue nocTosHCTBA TEMITEPATYPhI TPH IIABJICHUU.
Mojenu TennoBbIX ABUTATENIEH.

Jlabopamopuwvie padbomot u onvimol.

OMBITHI 0 0OHAPYKEHUFO ACHCTBUS CHII MOJICKYJIIPHOTO TIPUTSIKEHHUS.

OMnBITHI IO BRIPAIIMBAHUIO KPUCTAJIJIOB TTOBAPEHHOM COJIM MJIM caxapa.

OnpITE 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUJIKOCTEH M TBEPIBIX
TeJl.

Ornpenenenue AaBiIeHUS BO3AyXa B OalJIOHE HITPHUIIA.

OnBITHI, IEMOHCTPHUPYIONIHME 3aBUCUMOCTD JABJICHHS BO3AyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIAXKICHUS.

IIpoBepka TUMOTE3bl JTUHEWHOW 3aBUCUMOCTH JIJIMHBI CTOJOMKA JKHIKOCTH B
TEPMOMETPUUYECKOM TPyOKE OT TeMIEpaTyphl.

HaGntonenue n3MeHeHusi BHyTpEHHEN SHEPTUu Tena B pe3yJibTaTe TeIuionepeaadn
1 pabOThl BHEIIHUX CHII.

UccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOAHOW U ropsuen
BO/IbI.

OnpeneneHre KOJMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEMIO0OMEHE C
HAarpeThiM METANTMYECKAM IIUJTUHIPOM.

Onpenenenue yaenbHON TEIMIOEMKOCTH BEIIECTBA.

Hccenenosanue npouecca UCIapeHus.

OnpeneneHre OTHOCUTENBHON BIAXKHOCTH BO3AYyXa.

Onpenenenue yAenbHON TEMIOTHI IJIABJICHUS JIbJA.

Pa3znen 7. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Onektpuzanus Tenl. J[Ba poja 3JIEKTPUYECKHX 3apsAlioB. B3aummojericTBue
3apspKeHHbIX  Ted. 3akoH KyloHa (3aBUCMMOCTh CWJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosis. [lpuHomn
CYTEPIIO3UIIMU PJEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn 3neKTpuyecKux 3apsaoB. DJIEMEHTApHBIA 3JIEKTPUYECKUN 3apsii.
Crpoenne aroma. IIpOBOOHMKM W AUDJIEKTPUKU. 3aKOH  COXpPAHEHUs



AIEKTPUUYECKOTO 3apsiia.

OJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS JJICKTPUUYECKOrO TOKa.
HNcTtounrku MOCTOSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DNEKTPUUECKUIN TOK B JKUJIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIPSIKEHUE.
ComnpoTuBlieHHE TPOBOJHMKA. YJIETbHOE CONMPOTUBICHUE BellecTBa. 3akoH Oma
Ui ydactka uend. [lociemoBarenpbHOe HW  MHapajiebHOE  COCAMHEHUE
IIPOBOJTHUKOB.

PaGota W MOIHOCTH OANEKTpPUYECKOTO ToKa. 3akoH JDxoyms—Jlenma.
DNeKTpUYECKUE TIEMU U MOTPEOUTENN IeKTpUIecKor dHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTossHHBIE ~ MarHuTHl.  B3ammoaeHCTBHME  NOCTOSHHBIX  MAarHUTOB.
MaruutHoe 1oJjie. MaruuTHoe 1oJjie 3eMJI M €T0 3Ha4YeHHE JUIS JKU3HH Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe 1OJie  3JEKTPUYECKOTOo Toka. IlpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMCTBHE MAarHUTHOTO MOJISl HAa MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENb MOCTOSHHOTO TOKa. MCmonp30BaHWE SIJIEKTPOABUTATENEH B
TeXHUYECKUX YCTPONCTBAX U HAa TPAHCIIOPTE.

Omneitel @apaned. SIBneHue 3MeKTpoMarHuTHOW MHAYKIUU. [IpaBumno JleHma.

DJIEKTpOreHeparTop. CroocoObl MOJTy4YCHUS AJIEKTPUYECKOM SHEPIHUU.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.
Hemoncmpauuu.

DIIeKTpU3aLUS TEL.

JIBa pona alEeKTpUYECKUX 3aPsAI0B U B3AUMOAEHUCTBUE 3aPSYKEHHBIX TEI.
Y CTpONCTBO M AEHCTBUE DIIEKTPOCKOIA.

DIIEKTPOCTATUUECKASI UHTYKLIHS.

3aKOH COXPaHEHUS JIEKTPUUYECKUX 3apSI0B.

[IpoBOAHUKY U JUBTIEKTPUKH.

MoaennpoBaHue CUIIOBBIX JIMHUAN 3JIEKTPUYECKOTO TOJIS.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHI TOK B )KUJIKOCTH.

["a30BbIi1 pa3ps.

N3mepenune CHitbl TOKa aMIIEPMETPOM.

N3Mepenune sneKTpruiecKOro HarpsKeHUs. BOJIbTMETPOM.

Peocrar 1 marazuH COmpOTUBIICHUN.

B3auMoeiicTBHE MOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3/IesICHUS MOJIOCOB MarHuTa.
MopaenupoBaHue MAarHUTHBIX MOJIEN NOCTOSHHBIX MArHUTOB.
OnbIT Opcrena.

MarsHuTtHoe 1oJsie ToKa. DJIEKTPOMAarHur.

JlelicTBME MarHUTHOTO TOJISI HA POBOAHUK C TOKOM.



DJIEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.
WccnenoBanue siBIeHUS JIEKTPOMArHUTHOM UHAYKITUH.
Onbitel Dapajnes.
3aBUCMMOCTh ~ HampaBJ€HUS]  MHAYKIIMOHHOTO TOKa OT  YCIOBUH  €ro
BO3HUKHOBEHHSI.
DJIIEKTPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomot u onvimel.

OnbITBl IO HAOMIOAEHUIO AIEKTPU3ALNHU TEJT UHAYKIMEN U IPU CONIPUKOCHOBEHHUMU.
HccnenoBanue neiicTBUS 3JIEKTPUUECKOTO MO HA MPOBOJAHUKHU U JIUDIICKTPUKH.
COopka u nmpoBepKa padOThI ANEKTPUUECKON MK TOCTOSHHOTO TOKaA.

W3mepenne u peryaupoBaHie CHIIbI TOKA.

N3mepenue u peryimpoBaHue HapsHKEHUS.

HccenenoBanue 3aBUCMMOCTM  CWJIBI  TOKA, MIAYLIETO 4Yepe3 pPe3ucTrop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANPSKEHUSA HA PE3UCTOPE.
OnbITEl, JIEMOHCTPUPYIOIIAE 3aBUCHMOCTH DJIEKTPUYECKOTO  CONPOTUBIICHUS
IIPOBOJIHUKA OT €0 JUIMHBI, IUIOLIAAU IIONEPEYHOr0 CEYEHUS U MaTepHaIa.
IIpoBepka npaBuia CIOKEHUS HAIPSHYKEHUI IIPU MOCIIE0BATEIIBHOM COCTMHEHUN
JBYX pPE3UCTOPOB.
IIpoBepka npaBuna JUisl CUIIbI TOKA MPY NTAPAJUIEIbBHOM COCIMHEHUHN PE3UCTOPOB.
Omnpenenenne pabOTHI IEKTPUUIECKOTO TOKA, UIYILEr0 Yepe3 pe3ucTop.
OnpeneneHre MOIHOCTY MJIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH  CWJIBI  TOKA, HIOYIIETO 4YEPE3 JAMIOUYKY, OT
HaIpsKEHUS Ha HEW.
Onpenenenue KII/[ narpeBarersi.
HccenenoBanre MarHUTHOTO B3aMMOJAECUCTBHUS IIOCTOSSHHBIX MAarHUTOB.
W3ydyeHre MarHUTHOTO MOJI MOCTOSIHHBIX MAarHUTOB MpH HX OOBEAMHEHUU U
pazzieneHun.
HccnenoBanue neicTBUA SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.
OnbITEI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI B3aUMOJEHCTBHUS KaTYIIKU C
TOKOM M MarHuTa OT CHJIbI TOKA Y HAIIPABJICHUS TOKA B KaTYILKE.
N3ydenue nercTBrus MarHUTHOTO MOJI HA IPOBOJHUK C TOKOM.
KoncTpyupoBanue u usydeHue padoThl FIEKTPOABUTATENS.
N3mepenne K11/ amekTpoaBUratesibHOM yCTaHOBKH.
OnbITHI IO UCCIIEOBAHUIO SABJICHUS dJIEKTPOMArHUTHON MHAYKIIMHU: UCCIIEI0BAaHNE
M3MEHEHMM 3HAaYCHMs U HAIIPABJICHUs UHAYKIIMOHHOIO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBjIeHH.

Mexannueckoe JBmwkeHHE. MarepuanbHas Touka. Cucrema OTCuéra.
OTHOCUTENIBHOCTh MEXAHUYECKOIO JBIKEHUS. PaBHOMEpHOE MPSAMOJIUHEUHOE
nBxkeHue. HepaBHoMepHOe npsiMONMHENHOE ABMKEHUE. CpelHsIsl 1 MTHOBEHHAs



CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOE MpsMOMHENHOe aBMxeHue. CBoOoaHOE
nagenue. OnwITel ['anues.

PaBHOMEpHOE NBIKEHHE MO OKpYKHOCTH. Ilepuon u yactora oOpaiieHwus.
JIuHeiHas u yriioBas CKOpoCTH. LIeHTpocTpeMUuTENbHOE YCKOPEHHUE.

ITepsoiii 3akoH HeroTona. Bropon 3akon Hetotona. Tpetnit 3akoH HeroToHa.
[IpyHLIMT CYTIEPIIO3UIINU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: CHJla TPEHUSI CKOJIbKEHUS, CUla
TPEHUS MOKOSI, IPYTHE BUbI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOJHOIrO
najgenus. JIBmwxenue maHer Bokpyr ComHua. IlepBas kocMmuueckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuanbHON TOUkH. AOcoioTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeJIa C 3aKPEINIEHHOM OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTn.

Nmnynse tena. MIsmMeHeHne umityibea. VIMITynbC cHilbl. 3aKOH COXPAaHEHUS
UMITyJIbca. PEakTUBHOE JBUKEHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa Cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu u padoTsl. IloTeHInanbHas 3Heprus Tea, MOJHATOTO HaJl
NOBEPXHOCTHIO 3eMiH. [loTeHInanpHas sHEprus cxxatoi npyxuHel. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON dHEPruu. 3aKOH COXPaHEHUS MEXAHMYECKOU
SHEpPTUH.

Hemoncmpauuu.

HabnroneHne MexaHM4ecKoro ABMKEHUS Teja OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHME MyTel U TPAEKTOPUI ABMKEHUS OJHOIO M TOTO K€ T€Jla OTHOCHTEIBHO
pa3HBIX TEJI OTCUYETA.

N3mepeHne CKopoCcTH U YCKOPEHUS IPSIMOJIMHEWHOTO ABUKEHUS.

HccnenoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUS.

HaGnronenue nBUKeHUs TeJa Mo OKPYKHOCTH.

Habmiogenne MexXaHWYEeCKHX SIBJICHUM, MPOUCXOASIIUMX B CHCTEME OTcuéra
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBUXEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHUS Tela OT MaccChl TeJa U ACHCTBYIOIIEH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEII.

N3meHeHue Beca Teia Npyu yCKOPEHHOM JIBHXKCHHH.

Ileperaua uMIrynbsca py B3anMOJECUCTBUU TEI.

[IpeoOpa3zoBanus S3HEPTUM MPU B3aUMOACHCTBUU TEN.

CoxpaHeHne uMITyJibca MPU HEYIIPYTrOM B3aUMOCHCTBUU.

CoxpaHeHne uMITyJibca Mpu a0CONIOTHO YIPYTOM B3aUMOICHCTBHH.

Habntoienue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHne MeXaHU4ECKOM SHEPTUH ITPU CBOOOTHOM Ma/ICHUU.

CoxpaHeHHE MEXAHMYECKOM OJHEpPruM NpHU JBWKCHUM Tela IOJ JIECHCTBHEM



MPY>KUHBL.
Jlabopamopuvie pabomot u onvimol.

KOHCTpYI/IpOBaHI/IC TpaKTa IJId pa3rOoHa U I[&J'II)HCI\/'IIHCI‘O PaBHOMCPHOI'O ABUIKCHUA
IIapruKa U TCICKKU.

Onpenenenne cpeiHE CKOPOCTH CKOJIbKEHUsSI OpYyCKa WJIM JBMXKEHHS IIApUKA I10
HaKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM JBHKEHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanune 3aBUCMMOCTY IIyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruIOTE3bl: €CIM NpPU PAaBHOYCKOPEHHOM JIBIDKEHMM 0O€3 HadalbHOMN
CKOPOCTH MYTH OTHOCSTCSA KakK psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIWE
MIPOMEXYTKUA BPEMEHU OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHUSI OT CHUJIbI HOPMaJIbHOTO
JABJICHUSI.

Onpenenenre K03 HUIIMEHTA TPEHUSI CKOTBKCHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue padOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH MPH MOABEME I'py3a C MCIOIb30BAHUEM
HEMOJIBMYKHOTO U MOJABUKHOTO OJIOKOB.

N3ydenne 3ak0Ha COXpAHEHUS DHEPTUN.

Pa3znen 9. Mexanuveckne Koj1e0aHUsI U BOJHBI.

Konebarensnoe nukenne. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUM: MTEPUOI,
4acToTa, aMIUIATyAa. MateMaTuuecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpamienne
SHEPTUU MPH K0J1eOaTeTbHOM IBHXKCHHH.

3aryxawomnme  kosieOaHus.  BbIHyxkaeHHble — KosieOaHus.  Pe3oHaHc.
Mexannueckre BoOJHBI. (CBOHCTBA MEXaHWYECKHMX BOJIH. [IpomonbHbie U
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHICMUYECKUE BOITHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

HaoOmronenue konedbanuit Te 1Mo AEMCTBUEM CHIIBI TSKECTU U CUJIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BeIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
Pacnpoctpanenue npooIbHBIX U TIOTIEPEYHBIX BOJIH (HA MOJCIIH).
Habmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKHI pe30HAaHC.

Jlabopamopuvie padbomot u onvimel.



Omnpenenenre 9acTOTHI U IEPUOIA KOJIEOAaHUH MAaTEMATHIECKOTO MasTHUKA.
Ornpenenenue 4acTOThI U EPUOJIa KOJIEOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHHI TOBEIIIEHHOTO K HUTH TPy3a OT
JUTUHBI HUTH.
HccnegoBanue 3aBUCUMOCTH MepuoAa KoieOaHUW MPY>KMHHOTO MAasiTHUKA OT
MAaccChl rpy3a.
[TpoBepka HE3aBUCUMOCTH MEpHO/Ia KoJieOaHu# Tpy3a, OIBEIICHHOTO K HATH, OT
Macchl rpy3a.
OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH IepuoJa KOJeOaHU MPYKUHHOTO
MasiTHUKa OT MacChl rpy3a U KECTKOCTH MPY>KUHBI.
N3mepenne yckopeHusi CBOOOHOTO TIaICHUS.

Pa3nen 10. DjekTpoMarHuTHOE 10Jie H 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  TOJie.  JJEKTPOMarHuTHble  BOJIHBL.  (CBOMCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DJeKTpOMarHuTHas npupoja ceera. CKOpocTh cBeTa. BOJHOBBIE CBOMCTBA
CBeTa.

Jlemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoaHoBbIE CBOMCTBA CBETA.
Jlabopamopusie pabomul u onvimel.

N3yuyeHue cBOMCTB 3JI€KTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIIBHOTO Tese(oHa.

Pa3znen 11. CBeToBbBIE sIBJIEHMS.

JlyueBass  momenp  cBera.  Mcrounmkm — cBeta.  lIpsmonunernHoe
pacnpoctpanenue ceera. 3atMeHus Connna u Jlynsl. Otpaxenne ceta. [nockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpesiomieHus cBeta. [logHoe BHYTpeHHEE
OTpakeHue cBeTa. VCIonb30BaHWE TIOJHOTO BHYTPEHHEIO OTPAaXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xom gnydet B JsmH3e. Ontuueckas cucrema ¢oToanmnapara,
MHUKpPOCKOIIa M Teneckona. ['yla3 kak onrtuyeckas cucteMa. bim3opykocTe H
JAJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HpioToHa. CrokeHue
CIEKTpaJIbHBIX 1[BETOB. Jlucnepcus cBeTa.

JHemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.



OTtpakeHue cBera.

[Tonyuenne n300pakeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

Onrtuueckuii CBETOBO.

Xon nydyei B coOuparoliei JImH3e.

XoJ JIy4el B paCCEUBAIOIICH JIMH3E.

[Tomy4yenue nzoOpaxeHuil ¢ TOMOIIBIO JTUH3.

[TpuHuun nerictBus Goroannapara, MUKpPOCKOIA U TEJIECKOIIA.

Monens rinasa.

Paznoxenue 6e10ro cBeTa B CIIEKTP.

[Tomy4yenue O0enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopuwvie padbomot u onvimol.

HccnenoBanye 3aBUCUMMOCTH yIjla OTPAKEHMs CBETOBOIO JIy4da OT yIvia MaJcHUs.
N3ydeHne xapakTepUCTUK U300pakeHUs IPeIMETa B INIOCKOM 3epKalie.
Hccenenoanue 3aBUCMMOCTH yIUIa MPEJIOMIIEHUS CBETOBOTO JIyda OT yTJila MaJeHUs
Ha IPAHULE «BO3YX—CTEKIION.

[TonyyeHnue n300paxeHuil ¢ MOMOILBIO COOMPAIOIIECH JTUH3BI.

Onpenenenne GOKyCHOr0O pacCTOSIHUS M ONTUYECKOM CHITBI COOMPAIOIIECH JTUH3BI.
OnbITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITHI IO BOCTIPUATHIO I[BETA TPEIMETOB MPU UX HAOIIOJEHUN Yepe3 IBETOBbIE
(UIIBTPBI.

Pasznea 12. KBanToBbI€e IBJICHHUS.

Omnwitel Pesepdopaa u mmanerapHas mojenb atoma. Mogenbs aroma bopa.
Hcnyckanue u normomeHue ceera aroMoM. KBanTel. JInHeWyaTbie COEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-u3iaydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wMogpens aromHoro sapa. HWM3oromsl. PaamoaxtrnBHBIE
npespatenusd. [lepuon nomypacmana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsAJ0BOTO M MacCOBOIO YHCEIL.
OHeprus CBsA3M aTOMHBIX sAnep. CBA3p Macchl M 3Hepruu. Peakumm cuHTe3a n
nenenus saep. crounnku 3aeprun ConHLa U 3BE3I.

SnepHas sHepretuka. JleMCTBUSA pPagUOAKTUBHBIX H3JIy4YEHUNW HA >KUBBIC
OpTaHU3MBL.

Hemoncmpauuu.

CrexTpbl M3 Ty4eHUS U TTOTJIOIICHHUS.
CHexTpsl pa3IuvHbBIX Ta30B.
CnekTp Bogopoaa.



Habmonenue TpekoB B kamepe Busbcona.

Pabora cuéTurka HOHU3UPYIOIINX U3ITYYCHUH.

Peruncrpanys n3nydeHuss NpUpOJHBIX MUHEPAJIOB U IPOAYKTOB.
Jlabopamopnuvie pabomot u onvimol.

Hab6nrofeHue CriiomHbIX U IMHEHYAThIX CIEKTPOB U3ITYUYCHUS.

HccnegoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTULBI 110 TOPMO3HOMY ITyTH (I10
dboTorpadusam).

N3mepenne painoakTMBHOTO (POHA.

IHoBTOPHUTEJIBbHO-0000 1A MOXYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOYJb MIPEAHA3HAYEH Uil CUCTeMaTU3alluu
u  0000IIeHUST MOPEIMETHOTO  COJEpKaHUSA U ONbITa  JIEATEIIBHOCTH,
MPUOOPETEHHOTO NP U3YUYEHUHU BCETO Kypca (PU3HMKHU, a TaK¥Ke JJIsl OJITOTOBKU K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (Qu3uke a1 oOydarommxcs,
BBIOpPABIIIKX ITOT yU4EOHBIN MpeMeT.

[Ipy “3ydyeHUU JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeUMBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, Qopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOHOB HCCIEIOBaHUS
SABJICHUM TPHUPOAbl M TEXHUKU, OBIIAJICHUE YMEHUSIMH OOBACHATH (pu3myeckue
SABJICHUS, TPUMEHSS T[OJYy4YEHHbIE 3HAHHUS, pellaTh 3aJa4yd, B TOM YHCIE
Ka4ueCTBEHHbIC U DKCIIEPUMEHTAJILHBIC.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3lielia peain3yeTcs
3a Ccu€T TOro, 4TOo OOydYarollyMecs BBIMOJHSIOT 3aJaHusi, B KOTOPBIX UM
peaiaraeTcst:

Ha OCHOBE [IOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHSTH
dusnueckue SBICHUS B OKPY KaIOIIEH MPUPOJIE U TTOBCETHEBHOM KU3HH,

WCIIOJIb30BaTh HAYUYHbIC METObI UCCIEOBAHUS (PU3UUECKUX SBICHUMN, B TOM
YquCye )1l IPOBEPKU TUIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHSTh HAy4YHbIE OCHOBBI HanOOJEe BaXXHBIX JOCTHKCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAPUMEP, TPAKTUUECKOTO UCTOJIb30BAHUS PA3TUYHBIX UICTOYHUKOB
SHEPrUU HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS! BCEX M3BECTHBIX BUJIOB
SHEPTUH.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

W3ydyenne ¢u3nku Ha ypOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHMs HAMpaBiICHO HA JOCTHXKEHHE JMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB.

B pesynprare w3ydeHuss (U3MKKA HAa YPOBHE OCHOBHOTO 00Omiero oOpa3oBaHusi y oOydaromerocs OymyT
c(hOpMHUPOBAHBI CIEAYIONIUE TNIYHOCTHBIC PE3YIbTATHI B HACTH:
1) maTpMOTHYECKOT0 BOCIIMTAHUSA:
— MPOSIBJICHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (Pr3nyecKoi HayKu;
— IIEHHOCTHOE OTHOIICHUE K IOCTHXKEHHSIM POCCUNUCKUX YUEHBIX--(DHU3UKOB,
2) TPa’kIaHCKOr0 U JYXOBHO-HPABCTBEHHOT0 BOCIIATAHMA:
— TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYKJIEHHM OOIIECTBEHHO 3HAYMMBIX M ITUYECKUX MPOOJIEM, CBS3AHHBIX C
MPaKTUYECKUM MMPUMEHEHHUEM JTOCTIKCHUH (PU3HUKH;
— OCO3HaHUE BAXKHOCTU MOPAJIbHO--3TUYECKUX MPUHITUIIOB B IEATEILHOCTH YUEHOTO;
3) 3CTeTHYECKOr0 BOCIIMTAHHUS:
— BOCHPUSITHE JCTETHUYECKHX KadeCTB (DU3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOT'0 TIO3HAHUSI:
— OCO3HaHME ICHHOCTH (PU3UICCKON HAyKH KaK MOIITHOTO MHCTPYMEHTA MTO3HAHUS MHUPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH,
BAKHEHILIEW COCTABIIAIOIIEN KYJIbTYPHI;
— pa3BUTHE HAYYHOU JTF0O03HATEIHHOCTH, MHTEPECa K HCCIIEI0BATENbCKOM ACITETHbHOCTH;
5) ¢hopMupoBaHUS KYJbTYPHI 310POBbSI K 3MOIMOHAJLHOTO 0JIATOTIOTYYHSI:
— OCO3HaHWE IIEHHOCTH 0€30MacHOr0 00pa3a KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAXXHOCTH TPABHII
0€30MacHOTO TMOBEJCHHUS Ha TPAHCIOpPTE, HAa JOpOrax, C JJICKTPUYECKUM M TEIJIOBBIM OOOpYIOBAaHHUEM B JOMAITHUX
YCIIOBUSIX;
— c(hOpMUPOBAHHOCTH HaBbIKA PeIICKCHH, MPU3HAHUE CBOETO MPaBa Ha OMMUOKY M TAKOTO K€ TIPpaBa y IPyroro 4eI0BeKa;



6) TPy10BOT0 BOCTIUTAHUS:

— AaKTUBHOE Y4acTHE B PEILICHUH MPAKTUYECKUX 3a/1ad (B paMKax ceMbH, 00pa30BaTeIbHOM OpraHu3aluu, ropojaa, kpas)
TEXHOJIOTMUYECKOHN U COLMAJIbHOM HAIIPaBICHHOCTH, TPEOYIOMIMX B TOM YUCIIE U (PU3UUYECKUX 3HAHUI;

— UHTEpEC K MPaKTUUECKOMY U3YUEHHIO IPOPECCHiL, CBA3AHHBIX C PUUKOIL;

7) 3KOJIOTHYEeCKOT0 BOCTIUTAHMS:

— OpHMEHTalUs Ha IpUMEHEHUE (PU3NUECKUX 3HAHUH JIs pelIeHUs 3a1a4 B 00J1aCT OKPY KaroIle cpeibl, JIaHUPOBAHUS
ITIOCTYIIKOB M OLIEHKU WX BO3MOKHBIX MOCIEACTBUAN [T OKPYKAIOIIEH CPEJIbI;

— OCO3HaHUE I00AIbHOTO XapaKTepa dKOJOTHUYECKUX NpoOJIeM U MyTel X pelIeHus;

8) amanTanuu K H3MEHS IOIHMCS YCJIOBHSIM CONMAIbHOI W MPUPOTHOI Cpeabl:

— MOTPEOHOCTh BO B3aMMOJCHCTBUU MpPHU BBINOJHEHUU HCCIEIOBAaHUN W MPOEKTOB (PM3MUECKOW HANpaBICEHHOCTH,
OTKPBITOCTb OIIBITY ¥ 3HAHUAM JIPYTHUX;

— MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO AEATEIBHOCTD;

— NOTPEOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM UKciie (POPMYIUPOBATH UJIEU, IOHITHS, TUIIOTE3bI O (PU3NUECKUX
00BEKTaX U SABJICHUAX,

— OCO3HaHME JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00J1acTH (PU3KKY;

— IUTAaHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

— CTpPEMJICHHE AaHAJU3UPOBATh M BBISBIATH B3aWMOCBS3M TNPUPOJIbI, OOIIECTBA W SKOHOMHKH, B TOM UYHCIE C
UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

— OIIEHKa CBOMX JACHCTBUM C yUETOM BIUSHHUA HA OKPYKAIOLIYIO CPETy, BOBMOKHBIX TJI00AIbHBIX MOCIEICTBUH.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbraTte ocBOeHUs MporpamMmel 1o GU3MKE Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus y 00ydaromerocs OyayT
chopMHUpPOBaHbI MeTAaNpeAMeTHbIE Pe3yJbTaThl, BKIIOYAIONINE MMO3HABATEIbHBIC YHUBEpCAJIbHBIC yUeOHBIC NCHCTBUS,
KOMMYHUKATHUBHBIC YHUBEPCATbHbIC YICOHBIE ACHCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YI€OHbIE TCHCTBUS.

Ilo3naBaTenbHbIE yHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUS



ba3oBble JioruyecKue 1eicTBUA:
BBISIBIIATH M XapaKTEPHU30BATh CYIIIECTBEHHBIE MPU3HAKNA OOBEKTOB (SIBJICHUN );
yCTaHABJIMBATh CYIIECTBEHHBIN IPU3HAK KJacCU(pUKAIIUN, OCHOBaHUS ISl 000OIIEHHS U CPAaBHECHUS,
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B paccMaTpuBaeMbIX (DaKTax, JAHHBIX W HAOMIOACHHUSAX, OTHOCSIIUXCS K
(U3UYECKUM SBIICHUSIM;
BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIC CBSI3W NPH H3YYEeHUHM (U3WYECKUX SBJICHHM W TPOIIECCOB, JENaTh BBIBOJBI C
WCIIOJBb30BAaHUEM JCAYKTUBHBIX W MHAYKTUBHBIX YMO3AKIIOUECHUM, BBIABUTATh THMIIOTE3BI O B3aMMOCBA3SAX (PU3MUECKUX
BEJIMYMH;
CaMOCTOSITEIIbHO BBIOUpATh CIIOCO0 pelleHusl yaeOHoM (pu3udecKoi 3a1auu (CpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHUS,
BBIOOp HanboJjIee MOAXOAIIETO ¢ YIETOM CAMOCTOSTEIIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:
HCIIOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI MHCTPYMEHT MTO3HAHMS,;
MPOBOAUTEL IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUJIaHY OTBIT, HECIOXKHBIA (PU3MUECKUM IKCIEPUMEHT, HEOOJBIIOE
rcciieoBanre (U3NYECKOro sIBJICHNUS;
OIICHUBATh HA IPUMEHUMOCTh M JIOCTOBEPHOCTHh HH(POPMAITHIO, MOJYICHHYIO B XO/I€ UCCIICAOBAHUS UM SKCIICPUMEHTA;
CaMOCTOSITENIbHO (D OpMYJIMpPOBaTh OOOOIIEHUS H BBIBOJABI 10 pe3yibTaTaM TPOBEIEHHOIO HAOIIOJACHUS, OIIBITA,
HCCIICIOBAHMS;
IIPOTHO3UPOBATH BO3MOXKHOE JIaJibHEHIIIeE pa3BUTHE (PU3UUECKUX MTPOIIECCOB, a TAKXKE BBIIBUTAThH MIPEATIOJIOKEHUS 00 UX
Pa3BUTHUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmanueii:
MPUMEHSTh Pa3JIMYHbIE METObI, HHCTPYMEHTBI U 3alPOCHI MPHU MOUCKE U O0TOOpe MH(OpMAIUK WA JAHHBIX C YU4ETOM
peAJIOKEHHON y4eOHOM (u3NIecKoi 3a1auu;
aHaJM3UPOBaTh, CHCTEMATH3UPOBATh K HHTEPIPETHPOBATH HHOOPMAIIUIO PA3INYHBIX BUAOB M (hOPM IIPEICTABICHHS;
CaMOCTOSITEJIbHO BHIOMPATh ONTUMAIBHYIO (hOpMY TpeACTaBieHUs] UH(POPMAIIUU U WILTIOCTPUPOBATH pEIlacMble 3aauu
HECJIO)KHBIMHM CXeMaMU, JuarpaMMaMu, HTHOU rpaduKoi U uX KOMOWHAIIUSIMU.

KoMMyHuKaTHBHBbIE YHUBEPCAJbHbIE yUeOHbI€e 1eliCTBHUS:



B XOJie¢ OOCYXJIEeHHs Y4eOHOro Marepuana, Pe3ylbTaTOB JA0OPATOPHBIX pabOT W NPOSKTOB 3aJaBaTh BOMPOCHI IO
CymecTBy oOCyXmaaeMoil TeMbl U BBICKA3bIBaTh WJICHW, HAIlCJICHHBIE Ha pEIICHWE 3a7aud W MOIepKaHHue
OarokeyIaTeIbHOCTH OOIIEHNUS;

COTIOCTaBIIATh CBOM CYXJICHHUS C CYXJICHHUSIMH IPYTHMX YYaCTHUKOB JHajiora, OOHApYXXWBAaTh Pa3jM4he U CXOJCTBO
MMO3HUIIUM;

BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX M TMCHbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABIIATh PE3yJIbTAaThl BHIMOJHEHHOTO (PU3UYECKOT0 OIbITa (IKCIIEPUMEHTA, UCCICIOBAHNUS, POEKTA);
MMOHMMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYyAIbHON pPAaOOTHI TpH PEHICHUH KOHKPETHOM
(usnueckor mpoOJIeMBl;

NPUHUMATh II€JTH COBMECTHOM JEATEIIbHOCTH, OPraHW30BBIBATh JICUCTBUA MO €€ JOCTHKEHHUIO: pacIpeieisaTh pOJIH,
00CYXKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM PabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, OCTUTAs KaueCTBEHHOTO pe3ysbTaTa MO CBOEMY HAIIPaBJICHUIO M KOOPJIUHUPYS CBOHU
JEUCTBUS C IPYTUMU WieHAMHA KOMAaH/IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OONMH TPOAYKT TIO KPHUTEPHUSAM, CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM
YYaCTHHUKAMH B3aUMOICHCTBUS.

PerynsiTuBHBIC YHUBepCalbHbIEe y4eOHbIE NelCTBUA

Camoopranusamnus:
BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYALMSIX, TPEOYIOIIUX AJIsl pelleHns] PU3NYECKUX 3HAHM;
OPUEHTHUPOBATHCS B PA3JIMYHBIX MOAXOAAX MPUHATHS pelIeHUN (MHAUBUIYAIbHOE, NMPUHSATHE DEIIeHHUs B TpYIIE,
MIPUHATHE PEIICHUI TPYNIOoi);
CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pelleHus: (PU3NUecKOor 3aJauu WM IJIaHa UCCIENAOBaHUS C YUETOM UMEIOUINXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI pELICHUH;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, S3MOLMOHAIbHBIH HHTEJVIEKT:
JaBaTh a/ICKBATHYIO OLIEHKY CUTYyallMy U Mpejiarath IiaH €€ N3MEHEHUS;
OOBSACHSTH MPUUUHBI IOCTHKEHUS (HETOCTHXKEHHUSI) PE3YJIbTaTOB ACSITENbHOCTH, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;



BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHUS (PU3MUECKOIO MCCIEAOBAaHUS WU MPOEKTa) Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIIEHHBIX OIIUOOK, BOZHUKIIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTh ce0s HAa MECTO JPYroro 4ejlioBeKa B XOJ€ CIOpa WIM JUCKYCCHUH HAa HAYYHYIO TE€My, MOHMMAaTb MOTHBBI,
HaMEpEHUS U JIOTHKY JIPYyroro;

pU3HaBaTh CBOE IPABO HA OUIMOKY MPH pelIeHNH (U3NYECKUX 3a/1a4 WIN B YyTBEPKICHUAX HA HAYUYHbIE TEMBI U TaKOE K€

MIpaBo JPYyroro.

HNPEIMETHBIE PE3YJIbTATBI

K koHIly 00y4yeHust B 7 Kjiacce npeaMeETHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JTOJKHBI OTpaxaTh COOPMHUPOBAHHOCTh
y 00y4aromuxcst yMeHU:
UCIOJIb30BaTh MOHITUS: (PU3NYECKUE U XUMHUUYECKUE SBJICHUS, HAOMIOJCHUE, SKCIIEPUMEHT, MOJIEIIb, TUIOTE3a, €IMHHIIBI
(u3MUeCKUX BEJIMYMH, aTOM, MOJIEKyJla, arperaTHble COCTOSHUS BellecTBa (TBEpIOE, KUAKOE, Tra3000pa3Hoe),
MEXaHW4YECKOe IBM)KCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOJIWHEHHOE), TPaeKTOPHs, PaBHOACWUCTBYIOIIAs CHUIIA,
nedopmanus (yrnpyras, rracTUIeckasi), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznuuath sBIeHUS (qudQy3us, TEIIOBOE IBMKEHHME YacTHIl BEIECTBA, PAaBHOMEPHOE [BUKEHHE, HEPaBHOMEPHOE
IBUKEHHE, MHEPLUs, B3aUMOJCHCTBUE TeJ, paBHOBECHME TBEPIBIX Tel C 3aKpeIIEHHOM OChIO BpalleHUs, Mepeaada
JaBICHUA TBEPABIMUA TENaMH, >KHIKOCTIMH W TazaMu, aTMocepHOe JaBJiCeHHE, IIJIaBaHUE TeEJ, MPEBPAIICHUsS
MEXaHUYECKOW DHEPTHH) MO OMUCAHHWIO WX XapaKTEePHBIX CBOWCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE
¢dusnueckoe SIBICHUE;
pacrno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3NUYECKUX SIBJICHUN B OKPYXAIOIIEeM MUpPE, B TOM 4ucie (PU3HUECKUE SBICHUS B
NpUpOJIe: MPUMEPHI ABIKEHHUS C PA3IMYHBIMH CKOPOCTSIMH B >KMBOW M HEXHUBOW NMpUPOJE, NEHCTBUE CUIIBI TPEHHUS B
NpUPOJIC U TEXHHUKE, BIUSHUE aTMOCHEPHOTO JaBJICHHUS HA JKMBOW OpraHW3M, TUTABaHHWE PBIO, PhIYard B TEJie YETOBEKa,
IpU 3TOM TIEPEBOIUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOWCTBA (MPH3HAKM) (DU3HUECKHUX
SIBIICHU;
OMHUCHIBATh HM3yYEHHBIE CBOMCTBA Te€N M (PU3UYECKUE SIBICHUSA, UCHONB3YyS (U3NYECKHE BEIMUMHBI (Macca, 0OBEM,
IJIOTHOCTD BELIECTBA, BPEMS, yTh, CKOPOCTb, CPENIHAS CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TeJa, Cujla TPEHHS,



naBieHue (TBEPAOro Tena, >KUAKOCTH, Ta3a), BHITAIKMBAIONIAS CUJIa, MEXaHWYecKas padoTa, MOIIHOCTh, IJIEYO CHIIBI,
MOMEHT CHJIbI, KOA((UIMEHT TOJE3HOTO JACUCTBUS MEXaHHW3MOB, KMHETHUYECKAass W TOTCHIMAJIbHAS JHEPTus), IMpHU
OTIMICAaHWH TIPABWIIBHO TPAKTOBATh (PU3NYECKUIA CMBICT UCTIOJIb3YEMBIX BEJIMYHNH, UX 0003HAUYCHUS U €TUHUIIBI (PU3UICCKUX
BEJIMYMH, HAXOJAUTH (POPMYJIbI, CBA3BIBAIONIUE JAaHHYIO (PU3HUECKYIO BEIUUYUHY C APYTUMHU BETUYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOWCTBA Tell, GU3NYECKUE SIBJICHUS U MPOLECCHI, MCIOIb3Ys MpaBuja CIOKEHUS CHI (BAOIb OAHON
npsiMmoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, NMPaBWIO paBHOBecUs! phiuara (OJI0Ka), «30JI0TOE MPABUIION»
MEXaHUKH, 3aKOH COXPaHEHUs MEXaHWUYECKOW SHEpPruM, MpU 3TOM [JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIIMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3MYECKHE SABJICHUS, TMPOLECChl M CBOWCTBA TeJl, B TOM YHCJI€ U B KOHTEKCTE€ CHUTyalui
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh MPUUYUHHO--CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE H3 1-2
JIOTUYECKUX IIIaroB ¢ oOmnopol Ha 1-2 u3ydeHHBIX CBOWCTBAa (U3MUECKUX SBJICHHUM, (PU3MYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7a4 B 1—2 AeiCTBUS, UCTIONB3YS 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOIIME (PU3MUECKUE BEITUYUHBI: Ha
OCHOBE aHaju3a YCJIOBHUS 3a/laud 3alUChIBATh KPATKOE YCJIOBUE, MOACTABIATh (PU3NUECKUE BEIUYUHBI B (POPMYJIBI U
IPOBOJUTH PAcu€Thl, HAXOAUTh CIPABOYHBIC JaHHBIC, HEOOXOMUMBIE JJI PEIICHUs 3ajJiay, OLICHUBATh PEATMCTUYHOCTD
MOJIYYeHHON (DU3UYECKOM BEITUYUHBI;

pacro3HaBath MPOOJIEMbI, KOTOPbIE MOXXHO PEHIUTh MPU MOMOIIM (PU3HYECKUX METOJOB, B OMHCAHUU HCCIIETOBAHUS
BBIJICJISATH MPOBEPSIEMOE MPETOI0KEHHE (TUTIOTE3Y), pa3inuaTh U UHTEPIPETUPOBATH MOJYUYCHHBIN PE3yIbTaT, HAXOIUTh
OIIMOKHU B XOJI€ OIbITA, JAeaTh BEIBOJBI 10 €T0 pe3yJibTaTaM;

MIPOBOJIUTH OIBITHI IO HAOIOACHUIO (PU3NIECKUX SBICHUHN WM (PU3NIECKUX CBOMCTB Tei: (hOPMYIUPOBATH TPOBEPSIEMbIC
MIPEANOIOKEHUS, COOMPATh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBaHMS, 3alMChIBATh XOJI OMBITA W (POPMYITHPOBATH
BBIBO/IbI;

BBITIOJTHATh MPSIMbIE U3MEPEHUsI PACCTOSIHUS, BPEMEHHU, MAacChl Tejla, 00bEMA, CUJIbI U TeMIIepaTyphl C HUCIOJIb30BAHUEM
aHAJIOrOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM 3aJ]aHHON aOCOJTIOTHOM MOTPENIHOCTU
U3MEPECHNN;



IPOBOJUTH UCCIIEI0BAHNUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMYUHBI OT APYTOM C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN
(3aBUCUMOCTH MYTH PAaBHOMEPHO IBMKYIIETOCS Tela OT BPEMEHHU JIBIXKEHUS Teja, CHIIbI TPEHHUS CKOJBXKEHHUS OT Beca
Tena, KauecTBa 00pabOTKH MOBEPXHOCTEH TET U HE3aBUCUMOCTH CUJIBI TPEHHUS OT IJIOLIAAN COMPUKOCHOBEHHUSI TEJ, CHUJIBI
YOPYTOCTU OT YJJIMHEHUS! MPYKUHBI, BHITAIKUBAIONIEH CHIIBI OT 00bEMa MOTrpyKEHHOM YacTH Tela U OT MIOTHOCTU
KUIAKOCTH, €€ HE3aBUCUMOCTU OT TUIOTHOCTH Telsa, OT TIyOUHbI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBHUM IUIaBaHUS Te,
YCIIOBUY paBHOBECHS pblyara M 0J0KOB), y4acTBOBATh B IJIAHUPOBAHUH Y4eOHOTO MCCIEI0BaHuUs, COOMPATh YCTAHOBKY H
BBIMIOJHATG M3MEPEHHsI, CIEeAysl TPEUIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yIbTaThl TOJIYYEHHOW 3aBUCUMOCTH
(u3MUeCKUX BEIMYUH B BUJIC TIPEIJIOKEHHBIX TaOIUI[ ¥ TpadUKOB, JIeJaTh BBIBOJIBI MO PE3YJIbTATAM MCCIICIOBAHUS;
IPOBOJIUTH KOCBEHHBIE U3MEpEHUs (PU3NYECKUX BEIUYHH (TJIOTHOCTh BEIIECTBA KUAKOCTH M TBEPJIOTO Tella, CUjla TPEHUS
CKOJIBKCHHUSI, IaBJICHUE BO3/1yXa, BHITAJIKUBAIOIIAs CUIIA, ICHCTBYIONIAs HA IOTPY>KEHHOE B KHUIKOCTH TEJIO, KOAPHUIIUESHT
MOJIE3HOTO JCHCTBHSI MPOCTHIX MEXAaHU3MOB), CIEAys MPENJIOKEHHOW WHCTPYKIMU: TPHU BBHIMOJHCHUHA W3MEPEHUH
coOMpaTh HIKCIIEPUMEHTAIBLHYIO YCTAHOBKY U BBIUMCIISATH 3HAYEHHUE UCKOMOW BEJTMYHHBI;

coOJI0/1aTh MpaBHIa TEXHUKK 0€30TacCHOCTH IIPH paboTe ¢ 1a60paTOPHBIM 000PYI0BAHUEM;

YKa3bIBaTh MPUHIUIIBI JCHCTBHS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIONINECS
cocyibl, 0apoMeTp, pblyar, MOABMKHBIA U HETIOABM)KHBIN 0JI0K, HAKJIOHHAS MJI0CKOCTH;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPOW Ha WX OmUcaHus (B
TOM YHCJ€: TOAIIMITHUKH, YCTPOHCTBO BOJOMPOBO/IA, THIPABIMYECKUN MTPECC, MAaHOMETP, BHICOTOMED, MOPILIHEBOM HACOC,
apeoMeTp), WHCIONb3ys 3HAaHHWA O CBOMCTBaX (DM3MUECKHUX SIBICHUW UM HEOOXOIWMble (PHU3MYECKHe 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOANTHh TPUMEPHI (HAXOAWTh MHGOPMAIMIO O TMPUMEpPax) MPAKTUYECKOTO HCIOIb30BaHUS (PU3NYECKHX 3HAHUU B
MMOBCETHEBHOM KU3HU JJIsi 0O0ECTieYeHHs] O€30MacHOCTH MpU O0palieHnu ¢ TprudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
COXPAHEHUS 3/I0POBBS U COOIIIOICHUSI HOPM DKOJIOTHYECKOTO MOBEACHUSI B OKPY>KaIOIIEH cpeie;

OCYIIECTBIISITh OTOOP MCTOYHMKOB MH(popmammu B MHTEpHETE B COOTBETCTBHM C 3aJaHHBIM TOWCKOBBIM 3alpOCOM, Ha
OCHOBE MMEIOIINXCS 3HAHUN M MyTEM CpPaBHEHUS Pa3UYHBIX MCTOYHUKOB BBIIEIATH MH(OpPMAIHMIO, KOTOpask SBISETCS
MPOTUBOPEUNBON UM MOXKET OBITh HEAOCTOBEPHOI;



UCIIOJIb30BaTh MPU BBHINOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO--TIONMYJIAPHYIO JIUTEPATypy (PU3NUECKOro COJAEpKaHus,
CIPaBOYHBIE MaTepHalibl, pecypchbl ceth WHTepHEeT, BianeTh NMpUEMaMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa30BaHUS
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHbIE KpaTKWE NUCBMEHHBIE U YCTHBIE COOOIIEHHMS Ha OCHOBE 2—3 HMCTOYHUKOB HH(MOpMaIUu
¢u3nuecKoro cojepkaHus, B TOM YKCIIe MyOJIUYHO JIeNIaTh KPaTKUE COOOIICHUS O pe3yjbTaTaX MPOEKTOB MM Y4eOHBIX
UCCJIEIOBAHUM, TIPU ATOM TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIA MOHSATUHHBIA ammapaT Kypca (DU3UMKHU, COMPOBOXKIATH
BBICTYIUJIEHUE MPE3EHTALUE;
[P BBINIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN paclpeleisTh OOS3aHHOCTM B TpyNIe B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJla4aMH, CIIEAUTh 3a BBINOJIHEHUEM IUIaHa JEUCTBUM, aJIeKBaTHO OIICHUBAThH COOCTBEHHBIM BKJIAJ B
NEATEIBHOCTh IPYNIIbl, BBICTPANBATh KOMMYHUKATUBHOE B3aUMO/JICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHIly 00y4yeHnus B 8 kj1acce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD
y 00y4Jaromuxcs yMEHUM:
UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBHUYKEHHWE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS
BEIECTBA, KPUCTAJUTMUECKUE U aMOp(HBIC TeJa, HACHIIICHHBIN U HEHACHIIIICHHBIN Map, BIAKHOCTh BO3/yXa, TEMIEpaTypa,
BHYTPEHHSISI SHEPI'Usi, TEIUIOBOM JIBUTATEINb, 3JIEMEHTAPHBIN AIEKTPUUECKUN 3apsijl, JIIEKTPUUECKOE MOJIe, MPOBOJHUKU U
TUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE TOJIE;
paznuyaTh sBIICHUA (TEIUIOBOE pACIIMPEHUE W CKaTue, TeIvlonepeaavya, TEIMIOBOE paBHOBECHE, CMadyWBaHUE,
KalnWUISIpHbIE ~ SIBJICHMS, WCIApeHUe, KOHJEHCAlus, IUIaBJI€HHE, KpHUCTaUM3auus (OTBEpAECBAaHUE), KHUIICHHE,
Teruionepeaaya (TermIonpOBOAHOCTb, KOHBEKIIMS, M3IYUYEHHUE), DJIEKTpU3alUsl TEJ, B3aMMOJICHCTBHUE 3apsA0B, NEUCTBUS
ANEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JEHCTBUE MArHUTHOIO MOJIA Ha MPOBOJHUK C
TOKOM, JICKTPOMAarHuTHasi UHAYKIKS) IO OMUCAHUIO UX XaPAaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX
JTaHHOe (PU3UYECKOE SIBJICHUE;
pacno3HaBaTh MPOSABICHUE U3YYCHHBIX (PU3NUYECKUX SBJICHHUM B OKPYXAIOIEM MHUpE, B TOM 4yucie (puandyeckue siBJICHUS B
OpUpOE: TOBEPXHOCTHOE HATSHKEHHE M KalWUISPHBIC SBJICHUS B MPUPOJIE, KPUCTAIUIBI B IIpupoje, uzinydeHue ColHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30oBaHME POCHI, TyMaHa, UHEA, CHETa, JICKTPUUECKHE SIBJICHUS B aTMocdepe,
AIIEKTPUYECTBO JKMUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMIId, Apeid MOIOCOB, POJIb MAarHUTHOTO MOJS IS JKM3HH Ha



3emiie, OJIIPHOE CHUSIHUE, MPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33a/1a4y B YUeOHYIO, BBIACISThH CYIIECTBEHHbBIE CBOWCTBA
(mpu3HaKy) GU3HUECKUX SIBICHUI;

OMKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUECKHUE SBJICHMS, HUCIONB3Ys (PU3NYECKHe BENUYUHBI (TeMImepaTypa,
BHYTPEHHSIS DHEPTUsl, KOJIUYECTBO TEIUIOTHI, YIEJIbHAS TEIUIOEMKOCTD BEIIECTBA, YAEIbHAs TEIJIOTA IIJIABICHHUS, yIEIIbHAS
TEIUIOTa MapooOpa3oBaHus, YIeNbHas TEIUIOTa CrOpaHHUs TOIUTMBA, KOI()PUIIMEHT MOJE3HOTO IEHCTBHUS TEIJIOBOM
MAaIlliHbl, OTHOCHUTEJIbHASl BJIAXKHOCTh BO3AYyXa, OJJEKTPUYECKUN 3apsll, CUJa TOKa, JJIEKTPUYECKOE HAINPSHKEHUE,
COTIPOTUBIICHUE TPOBOJHUKA, YAEIBHOE CONPOTHBICHHUE BEIIECTBA, padOTa M MOIIHOCTh 3JEKTPUUECKOTO TOKa), MpH
ONMCAHUM MPABUIIBLHO TPAKTOBAaTh (PU3MYECKHI CMBICI MCIOJIb3YEMbIX BEJIMYMH, OOO3HAUCHHS U €AMHMIBI (PU3HYECKUX
BEJIMYMH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (PM3UUECKYIO BEIMUYHMHY C APYTUMHU BEITUYHMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepHU30BaTh CBOMCTBA Tell, (DU3UUECKUE SBJICHUS M TIPOLECCHI, HUCIOJb3Yysl OCHOBHBIE IMOJIOKEHUS MOJIEKYJISIPHO-

-KUHETUYECKOM TEOpUM CTPOEHHUS BEIIECTBA, MNPUHLUI CYNEPIO3ULMU TOoJell (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHMs 3apsaa, 3akoH Oma I yyacTKa LenH, 3aKoH [[xoynsa—JIeHna, 3aKk0oH COXpaHEHUsl SJHEPTUH, TIPU ATOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMATUYECKOE BBIPAXKECHHE;

OOBACHATH (PU3NYECKHE MPOILIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbISBISATh MPUUMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH 00BsACHEHUE U3 1—2 JOrMYecKHx 1aroB ¢ onopoi Ha 1-2
M3YYCHHBIX CBOMCTBA (DM3UUECKUX SIBJICHUM, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTE;

pemaTh pacué€rHble 3a1auu B 2—3 NEWCTBHS, UCHOJb3Ys 3aKOHBI U (DOPMYJIbI, CBSA3bIBAIOIINE (PU3HMUECKUE BEITUUYMHBI: Ha
OCHOBE aHaJjih3a YCJIOBMS 3a/1a4d 3allMChIBATh KPATKOE YCJIOBHUE, BBIABISATH HEAOCTATOK NAHHBIX JJIS PELICHUS 3aJayM,
BbIOMpATh 3aKOHBI U (POPMYJIBbI, HEOOXOTUMBIE JIJIsl €€ pelIeHHs], TPOBOIUTH PACUETHl U CPAaBHUBATH MOJYUYEHHOE 3HAUCHUE
(bu3HUeCcKoi BETUYUHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh NpPOOJIEMbI, KOTOpPbIE MOXHO PEUIUTh MpPU TOMOMIM (U3MYECKUX METOJIOB, HCIOJIb3YS OIMCaHUEe
UCCIIEOBAHNUS, BBIIAEIATh MPOBEPSIEMOE MPEATOI0KEHUE, OLICHUBATh MPABUIBHOCTD NOPSIIKA NPOBENACHUS UCCIEA0BAHUA,
J€JaTh BBIBOJIBI;

MPOBOAMUTH OMBITHl MO HAOMIOAEHUIO (PU3UUYECKUX SIBICHUNW WM (PU3NYECKUX CBOWCTB TeN (KalWJUIAPHBIC SIBICHUSA,
3aBHCHMOCTh JABJICHUSI BO3[AyXa OT €ro 00b&Ma, TemrmepaTypbl, CKOPOCTH MpOIlecca OCTHIBAHWSA W HArpeBaHUs MpH
U3ITyYEHUH OT 1IBETa U3Tyyarolen (Oraoarolei) MOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJbI OT TEMIIEPATYphl )KUJIKOCTH



U IUIOMAAM €€ TOBEPXHOCTH, DJICKTpU3AIMs Tell M B3aUMOJCUCTBUE SJIEKTPUUYECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHWTOB, BHU3YaJH3alldsi MArHUTHBIX IOJEH MOCTOSHHBIX MAarHUTOB, ICHCTBUS MAarHUTHOTO TOJIS Ha
MPOBOJAHUK C TOKOM, CBOICTBa AJIEKTPOMAarHuWTa, CBOICTBA AJIEKTPOJABHUTraTEN TOCTOSHHOTO TOKa): (POPMYIHUpPOBATH
IpoOBepsAEMbIEe TPEIONIOKEHUS, COOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOrOo OO0OpYJIOBaHUS, OINUCHIBATH XOJ OIbITA U
(bopMyIMpOBATH BHIBOIBI;

BBITIOJHATh MPSMbIE HU3MEPEHUs] TeMIepaTypbl, OTHOCHUTEIBHOM BIAXHOCTH BO3/AyXa, CHUJIBl TOKa, HAMpPsDKEHUS C
WCIIOJIb30BaHUEM aHAJOTOBBIX MPHUOOPOB M NATYMKOB (DU3MUECKUX BEIUYHMH, CPABHUBATH PE3YNbTAThl U3MEPEHHH C
y4ETOM 3aJIaHHOU a0COTIOTHOU MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHON (PM3UYECKON BEIMYMHBI OT IPYTOl € MCIOJIB30BaHUEM MPSIMBIX U3MEPEHUI
(3aBUCUMOCTbH COIPOTUBIICHUS IPOBOJAHUKA OT €T0 JJIMHBI, IJIOMAAN ONEPEYHOTO CEUEHUSI U YJIEIbHOIO CONPOTUBIICHHUS
BEIIECTBA MPOBOJHUKA, CUJIbI TOKA, WAYIIETO 4Yepe3 IMPOBOJHHUK, OT HANpPSOHKEHHs] Ha IPOBOJHUKE, HCCIEIOBAaHUE
HOCJIEI0BATENBHOIO U MApaJUIEIbHOTO COSIUHEHUI MPOBOJHUKOB): MJIAHUPOBATh UCCIEI0OBAaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIeAys MPEIIOKEHHOMY IUTaHy, (PMKCHPOBATH PE3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH B BHUJIC
TabIuI ¥ TPaUKOB, ENAaTh BEIBOJIBI 10 PE3yIbTaTaM UCCIIETOBAHMS;

IPOBOJUTh KOCBEHHbIE M3MEpPEeHUS (U3NYECKUX BENUYMH (yAelibHas TEIIOEMKOCTh BEUIECTBA, COINPOTUBIICHUE
IPOBOJIHMKA, pabdOTa M MOIIHOCTb 3JEKTPUYECKOTO TOKA): IJIAaHUPOBATh M3MEPEHMs, COOMpaTh IKCHEPUMEHTATbHYIO
YCTaHOBKY, CIIEAys MPEAI0KEHHOW NHCTPYKIINHU, U BBIYUCIIATH 3HAYCHUE BETUIHHEI;

coOJII01aTh MpPaBUIIa TEXHUKK 0€30MacHOCTH TP padboTe ¢ 1a00paTOPHBIM 000PYI0BAaHUEM;

XapaKTepU30BaTh MPHUHIIUILI ACHCTBHS U3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX OMHUCaHHS (B
TOM YHCJIC: CUCTEMa OTOIJICHHS IOMOB, THTPOMETp, TTapoBasi TypOWHA, aMIIEPMETpP, BOJBTMETP, CUETUMK IIIEKTPUIECKON
SHEPrUM, JJIEKTPOOCBETUTEIbHbIE NPHUOOPHI, HArpeBaTelIbHBIC  AJIEKTPONPUOOPHI  (MPUMEPBI),  IINEKTPUUYECKUE
MPEeIOXPaHUTENH, JIEKTPOMATHUT, SJIEKTPOBUTATENb MOCTOSHHOTO TOKA), UCIOJIb3YSl 3HAHHUS O CBOMCTBAaX (DPU3MUECKUX
SIBJICHUM 1 HEOOXOANMbIC (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M M3MEPHUTEIbHBIC MPHUOOPHI MO CXEMaM M CXEMaTHYHBIM PUCYHKaM
(>KMJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTaTEIb BHYTPEHHETO CTOPAHUS, IJIEKTPOCKOII, PEOCTar),
COCTaBIISITh CXEMbI JJIEKTPUUYECKUX LIEeTIel C MOCIEeI0BAaTENbHBIM U MapajljIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAYEHHS JIEMEHTOB IEKTPUUECKUX LICTICH;



OPUBOJUTH NMPUMEPHI (HAXOAUTh MH(POPMALMIO O MPUMEpaAxX) MPAKTHUYECKOTO HMCIHOJb30BaHUS (HU3MUYECKUX 3HAHUN B
MOBCETHEBHOM XKHU3HU I oOecreueHus: 0€30MacHOCTH NPy OOpalleHnH ¢ MpudopaMu U TEXHUYECKUMHU yCTPOMCTBAMH,
COXpaHEHUS 3/I0POBbs U COOIOACHHUSI HOPM SKOJIOTHYECKOTO NOBEACHUS B OKPYKAIOILIEH CPEIE;
OCYUIIECTBJIATh MOUCK MHpopManuu (puzndeckoro cojepkanus B MHTepHeTe, HA OCHOBE MMEIOUIMXCS 3HAHUU U MyTEM
CpaBHEHUS TOMOJHUTEIBHBIX UCTOYHUKOB BBIJEIATH HH(DOpPMAIUIO, KOTOpas ABJISIETCS IPOTUBOPEUUBOM HIIM MOXKET OBIThH
HEJOCTOBEPHOM;
UCIIOJIb30BaTh MpPHU BBINOJHEHUH YYEOHBIX 3aJaHUM HAy4YHO-TONYJSIPHYIO JHUTEPATYPY (PU3NYECKOro coAepKaHus,
CIIpaBOYHBIE MaTepHalibl, pecypchl cetu MHTepHeT, BiaaeTh NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MPeoOpa3OBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTb COOCTBEHHBIE IHMCHbMEHHbIE M KpaTKUE YCTHbIE cCOOOLIeHUs, 0000mas HHPOpMAIMIO M3 HECKOJIbKUX
UCTOYHUKOB (PU3UYECKOTO COJIEPKAHUSA, B TOM YHCIE MYyOJMYHO NPEACTaBIATh pPE3yJbTaTbl NPOEKTHOM WM
UCCJIeI0BATEIBCKON JICSITENBHOCTH, MPU 3TOM T'PAMOTHO MCIIOJIb30BaTh U3yUYCHHBIN MOHATUMHBIN anmapar Kypca (pusuku,
COIIPOBOK1AaTh BBICTYILUICHUE MPE3CHTALIMEM;
MIPU BBINIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (DPU3MUECKUX MPOLECCOB pacnpenessiTh 00S3aHHOCTU B TpyNIe B
COOTBETCTBHUM C IOCTaBJIEHHBIMHU 3aJa4aMU, CJIEAUTH 3a BBIIOJHEHUEM IIJIaHA JEHCTBUM U KOPPEKTUPOBATH €0, aIEKBATHO
OIICHMBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTH TPYIIbI, BHICTPAUBATH KOMMYHUKATUBHOE B3aUMOJICUCTBHE, MPOSIBIISSL
TOTOBHOCTH Pa3peniaTb KOHPJIUKTHI.

K koHIily 00y4yeHus: B 9 kjiacce rnpeMeTHbIE pe3yibTaThl Ha 0230BOM YPOBHE JTOJKHBI OTpaxaTh COOPMHUPOBAHHOCTh
y 00y4aroImuxcs yMeHUi:
UCIIOb30BaTh TNOHATHA: CHUCTEMA OTCYETA, MaTEpUaJbHASI TOYKAa, TPACKTOPHUS, OTHOCUTEIBHOCTH MEXaHHYECKOTO
OBWOKeHUs, nedopmanusa (ynpyras, TIUIacTHYeCKas), TpEHHE, IIEHTPOCTPEMUTENbHOE YCKOpPEHHE, HEBECOMOCTh U
Neperpy3ku, LUEHTP TSHKECTH, aOCOJIOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPAOrO Tella, paBHOBECHE, MEXaHUYECKHE
KOJ€0aHMs U BOJIHBI, 3BYK, HHPPA3BYK U yJIbTPA3BYK, SJIEKTPOMArHUTHBIE BOJIHBI, IIKada 3J€KTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JTaJIbHO30PKOCTh, CIEKTPbl UCIYCKAaHUS W TOTJOILIEHUd, anbda-, OeTa- U ramMma-u3aydyeHus, U30TOIIbL,
AJIEpHAs DHEPTETHKA;
paznuyaTh ABJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJMHENHOE JBHKEHHE, PABHOYCKOPEHHOE MNPSIMOJUHEHHOE
JBWKEHUE, CBOOOJHOE NAJCHHUE TEJI, PABHOMEPHOE JIBHJKEHHE MO OKPYKHOCTH, B3aUMOJEWUCTBHE TEJI, PEAKTUBHOE



JIBWKEHUE, KoJie0aTeNbHOE ABMKEHHUE (3aTyXalollue M BBIHYXKJIEHHBIE KoJieOaHUs), PE30HAHC, BOJIHOBOE [IBIKEHHE,
OTpa)K€HUE 3BYKa, NIPSIMOJIMHEWHOE PACIPOCTPAHEHHUE, OTPAXKEHUE U NIPEJIOMIIEHHE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHHUE
CBETa, pasloKeHue Oeoro CBeTa B CHEKTP M CIOKEHUE CIEKTPaJbHBIX IIBETOB, AHMCIIEPCHUS CBETAa, €CTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOrO CIEKTpa M3JIYYEHHMs) MO ONUCAHUIO MX XApaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBICHUE N3YYCHHBIX (DU3UUCCKUX SBJIICHUNA B OKpPYKArOIeM MHUpE (B TOM YHCIlie GU3HIECKHE SBICHUS B
MpUPOJIC: MPUIIMBBI U OTJIUBBI, JABUXeHUE TaHeT COJHEYHON CHCTEMBbI, PEaKTUBHOE JBUIYKCHUE >KUBBIX OPraHU3MOB,
BOCIIPUSITHE 3BYKOB )KMBOTHBIMU, 3€MJIETPSICEHUE, CEHCMUUECKHE BOJIHBI, IIyHaMH, X0, IIBE€TA TEJI, ONITUYECKUE SIBJICHUS B
npupoje, OHOJOTUYECKOe JEHWCTBHE BUIUMOTO, YIBTPa()HUOIETOBOTO W PEHTICHOBCKOTO W3JIYYEHUH, €CTEeCTBEHHBIN
PaAMOAaKTUBHBIN (DOH, KOCMUYECKUE JTyUd, PAAMOAKTUBHOE U3TyUYEHUE MMPUPOTHBIX MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX
U3ITy4YeHUI HA OPraHU3M 4YeJIOBeKa), IPU STOM MEPEBOJUThH MPAKTUUECKYIO 3a7a4y B YU4EOHYIO, BBIJEIATH CYIIECTBEHHBIC
CBOMCTBA (TpU3HAKHN) (U3UYECKUX SIBJICHUN;

OTHUCHIBATh U3YYEHHBIEC CBOMCTBA TN U (DU3UUYECKUE SBICHUS, UCTIOJIb3Ys (PU3MUECKHE BETUUMHBI (CPEIHSSI U MTHOBEHHASI
CKOpOCTh T€Ja IPH HEPABHOMEPHOM JBUKEHHUH, YCKOPEHHE, MEPEMENICHUE, MyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHUS, CUia
yIOPYTrOCTH, CUJIa TSHDKECTH, YCKOPEHHE CBOOOIHOTO TAaJCHHs, BEC Tella, UMITYJIbC Telld, UMITYJIbC CHUJIbI, MEXaHUYEeCKas
paboTa MU MOIIHOCTb, MOTEHIMAJbHASI SHEPrus Teja, MOJHATOrO0 HaJl MOBEPXHOCTBHIO 3€MJIM, MOTCHIMATIbHAS SHEPIHs
CKATOM MPY>KUHBI, KWHETUYECKAsI SHEPIUsl, MOJHAs MEXaHUUeCKas YHEPrusl, IEPUO U 4acToTa KoJieOaHu, JJIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA4, CKOPOCTh CBETa, IMOKa3aTesib MPEJIOMJICHUS] CPE/bl), MPU OMUCAHUU MPABUILHO
TPaKTOBaTh (PU3MUYECKHI CMBICT HCIOJIb3YeMbIX BEIWYWH, 0003HAUYCHUS] W €IUHUIIBI (PU3NYECKUX BEIMYWH, HAXOIUTH
(dbopMyIbl, CBSA3BIBAIONINE JaHHYIO (DU3UYECKYI0 BEIUYHHY C JPYTMMH BEIWYMHAMHU, CTPOUTH TpadUKH H3yUEHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEIIMYUH;

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHHUS M TMPOIECCHI, UCMOJBb3Yysl 3aKOH COXPAHEHHUS SHEPTUU, 3aKOH
BCEMUPHOTO TATOTEHUS, MPUHIUI CYNEPHO3UIIMKU CHUJI, TPUHIIUMIT OTHOCUTENbHOCTH [anumies, 3akoHbl HbrOTOHA, 3aKOH
COXpPAaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsJ0BOIO U MACCOBOTO YHUCEN
MpU SIAEPHBIX PEAKIUAX, MPU ITOM J1aBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alHChIBATh €r0 MaTeMaTUYeCKOe
BBIPaKEHHUE;



OOBSICHATH (PU3NICCKUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallMid MPAKTHKO-OPHUEHTHPOBAHHOTO
XapaKkTepa: BBISBIATH MPUIMHHO--CIICICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHHE M3 2—3 JIOTMUECKHX IIAaroB ¢ OMOpoil Ha 2—3
M3YYEHHBIX CBOMCTBA (DU3UIECCKUX SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (OMHpAIoNIecss Ha CUCTeMy W3 2-3 ypaBHEHUWH), WCIONB3ysS 3aKOHBI M (HOPMYIIHI,
CBsI3BIBAOIINE (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHalM3a YCJOBHS 3aJlayd 3alUCBhIBaTh KPAaTKOE YCIOBHUE, BBISIBIIATH
HEJOCTAIOIINE WM W30BITOYHBIC JAaHHBIC, BBIOMPATh 3aKOHBI W (POPMYNBI, HEOOXOAUMBIC ISl PEUICHHS, MPOBOIUTH
pacy€Thl ¥ OIICHUBAThH PEATMCTUIHOCTD IMOTYUYEHHOTO 3HaUeHUS (DU3NICCKON BEITMYHUHEI;

pacmo3HaBaTh MPOOJEMBbI, KOTOPBIE MOXKHO pEIIUTh TPH TOMOIIM (U3HYECKHUX METOJ0B, HCIOJIB3YysS OIHCAHUE
UCCJIEIOBAHUS, BBIICISATh IIPOBEPAEMOE MPEIOIOKEHUE, OIIEHUBATh IPABMILHOCTD MOPSAJIKA MIPOBEJACHUS UCCIICI0OBAHMUS,
JIeNaTh BBIBOJIbI, HUHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOCHHUM U ONIBITOB;

IIPOBOJUTEH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (U3MUECKHX CBOMCTB Tl (M3y4YE€HHE BTOPOTO 3aKOHA
HrroToHa, 3aK0HA COXpAaHEHHS DHEPTUH, 3aBHCHMOCTH IMEpHOaa KOoJeOaHUN MPYKUHHOTO MasSTHUKA OT MAacChl Tpy3a H
KECTKOCTU TIPY>KUHBI U HE3aBHCHMOCTHh OT aMIUIUTYABI MaJIbIX KOJIeOaHW, MPSIMOJUHEHHOE PAacpOCTpaHEHHE CBETA,
pasNoKeHHe OeJoro CBETa B CIEKTP, M3YYCHHE CBOWMCTB HM300paXKEHHS B IIJIOCKOM 3€pKaje W CBOMCTB HM300paKeHUs
npeaMeTa B COOMparomiel JMH3e, HAaOMIOJEHUE CIUIONIHBIX W JIMHEHMYaThIX CIIEKTPOB M3IYYEHUS): CaMOCTOATEIHHO
coOupaTh YCTaHOBKY M3 M30BITOYHOTO HaOOpa 000pyMOBaHMSI, OMMKMCHIBATH X0 OMBITA M €T0 PE3yJbTaThl, (HOPMYIUPOBAThH
BBIBO/IBI,

MIPOBOJIUTH TPH HEOOXOIUMOCTH CEPUIO MPSMBIX M3MEPEHUM, ONPEACIIsisl CPpeAHee 3HAYCHUE MU3MEPSICMON BEITMYUHBI
(bokycHoOe paccTosiHUE cOOMparoIel JIMH3bI), 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEpPUTEIBLHOTO MpUdopa);
MIPOBOJIUTH MCCJICIOBAHNE 3aBHCHUMOCTEH (DM3UYECKUX BEIWYMH C MCIOJb30BAaHUEM MPSMBIX W3MEPEHHM (3aBUCHUMOCTD
MyTH OT BPEMEHU TNPU PABHOYCKOPEHHOM JBIDKEHUU 0€3 HaYyabHOW CKOPOCTH, MEeproaa KOJEOAHW MaTeMaTHu4eCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yTJjla OTPaKCHUS CBETa OT yTJjla MaJCHUS U yIJia MPeJOMIICHUS OT YIJIa MaeHuUs):
IUTAHUPOBATH UCCIICAOBAHUE, CAMOCTOSTEIFHO COOMPATh YCTAHOBKY, (PMKCHPOBAThH PE3yJIbTATHI TIOJYYCHHON 3aBUCUMOCTH
¢u3HUecKrX BEIMYUH B BUJIE TAOJIUIl U TpaUKOB, A€TaTh BEIBOABI IO pe3yIbTaTaM UCCIIeI0BaHNUS,

MPOBOJIUTHh KOCBEHHBIC M3MEPEHUs (PU3MUECKUX BEIMYMH (CPEAHSST CKOPOCTh M YCKOPEHHE Tejla MPU PaBHOYCKOPECHHOM
JIBWKEHUHU, YCKOPEHUE CBOOOJHOTO TMAJCHUS, KECTKOCTh MPYKUHBI, KOADPHUITMESHT TPEHUSI CKOJIBKECHUS, MEXaHUIECKas
paboTa W MOIIHOCTH, YaCTOTA M TMEPHOJ KOJICOAHWH MAaTEeMaTHYEeCKOTO W MPYKHHHOTO MAasTHUKOB, ONTHYECKas CUJIa



coOuparomell JUH3blL, PaJUOaKTUBHBIA (DOH): MIIAHUPOBATH M3MEPEHUs, COOMpPATh AKCIEPUMEHTAJIbHYI YCTAaHOBKY H
BBIIIOJIHATh M3MEPEHUs, CIeAysd MNPEIIOKEHHON WHCTPYKIMH, BBIUHUCIATH 3HAUCHHE BEIUMYHMHBI W aHAIM3HPOBATH
MOJIyYEHHBIE PE3YNIBTATHI C YUETOM 33JaHHOM IMOIPEIIHOCTH U3MEPEHU;

co0JIr0AaTh paBUiia TEXHUKU 0€30I1aCHOCTH MpU padoTe ¢ 1a00paTOpHBIM 000pyI0BAaHUEM;

pa3nanyaTh OCHOBHBIC MPHU3HAKK HM3YyUYEHHBIX (U3WYECKUX MOJENEH: MaTepuaibHas TOUYKa, aOCONIOTHO TBEPIOE TEJoO,
TOUEYHBIN UICTOYHMK CBETA, JIy4, TOHKAs JINH34, [JIaHETapHasi MOJIEJIb aTOMa, HyKJIOHHAs! MOJIEJIb @aTOMHOTI'O Spa;
XapaKTepU30BaTh MPUHILIUIBI AEHCTBHS U3yUYEHHBIX NMPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOW HA MX ONucaHus (B
TOM YHCJIE: CIIUJIOMETP, AATUYNKH MOJOKEHUS, PACCTOSHUSA U YCKOPEHUS, pAKeTa, 3XO0JIOT, OYKH, epUuckKor, (oToamnmapar,
ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, IO3UMETP, Kamepa BuiibcoHa), MCHoyib3ysl 3HAHHUS O CBOMCTBaxX (PUM3UUYECKUX
ABJICHUN M HEOOXO0IMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPONCTB, U3MEPHUTEIBHBIX NPUOOPOB U
TE€XHOJIOTUYECKUX IMPOLIECCOB MPHU PEUIEHUU Y4eOHO--MPAKTUUYECKUX 3a]ad, ONTUYECKHE CXEMbl ISl TOCTPOCHHS
M300paKeHUM B TIJIOCKOM 3€pKajie U cOOUparomieit JTMH3E;

MPUBOANTH MPUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEpPax) MPAKTUUYECKOTrO HMCIHOJIb30BaHUS (DU3MUYECKUX 3HAHUW B
MOBCEHEBHOM U3HU JJisi oOecriedeHusi 0€30MacHOCTH NP OOpalleHuH ¢ MpUOOpaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHUS 3/I0POBbS U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOTO MOBEJCHUSI B OKPY KaloIEel cpefie;

OCYILIECTBIATh MOUCK MH(pOpMau (HU3NUECKOTO cojiepkaHusi B VIHTepHETe, caMOCTOATENbHO (HOPMYIHUPYsI TOUCKOBBIM
3anpoc, HaXOAUTh MYTH OIpPEAENICHUS JTOCTOBEPHOCTH MOJIyYEeHHOW HMH(MOpMAalUd HAa OCHOBE HMMEIOIIMXCS 3HAHUU U
JOTIOJTHUTENbHBIX UCTOYHUKOB;

WCIOJIb30BaTh MPHU BBIMOJHEHUU YYE€OHBIX 3aJaHUi HAYYHO--TIONMYJISPHYIO JHUTEpaTypy (GU3MUYECKOTO COAEpIKaHMS,
CIpaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHeT, BianeTh mpuéMaMHu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(pOpMAaIUK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE MHCHBMEHHBIE W YCTHBIE COOOILEHHS Ha OCHOBE MHGOpPMAIMK W3 HECKOJbKHUX HCTOYHUKOB
(du3nyecKkoro couepkaHusi, MyOJIUYHO MPEACTABIATh PE3YIbTaThl MPOEKTHON WUJIU UCCIIEA0BATENILCKON N€ATEIbHOCTH, IPU
TOM TPAaMOTHO HCIIOJIb30BATh HM3YUYEHHBIM MOHSITHHWHBIN ammapar M3ydaeMoro pasaena (U3MKH U COMpPOBOXKIATh
BBICTYIUICHHE MTPE3EHTALNEH ¢ y4ETOM 0COOEHHOCTEH ayUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (uudposbie)
n/n NMPOrpamMmMbl Bcero O;TPO‘HLHHe pﬁaKT"quKHe oOpa3oBarTe/ibHbIE
padoThbI padoThbI pecypebi
Pazjnen 1. ®u3uka u eé posib B NO3HAHUM OKPY:KAIOLIEr0 MUPa
bubnuorexa [JOK
11 PusuKa - HayKa o pHpoze 2 0 0 https://m.edso0.ru/7f416194
bubnuoreka [JOK
12 PU3HYCCKUE BETHHHbI 2 0 0 https://m.edso0.ru/7f416194
. bubnuoreka [JOK
13 EcrecTBeHHOHay4HBIN METO/1 TO3HAHUS 2 0 1 https://m.eds00.ru/7f416194
Uroro no pazaeny 6
Pa3nen 2. [lepBoHayajibHbIE CBeIEHNS 0 CTPOCHUH BellleCTBA
bu6mmotexka I[IOK
2.1 Crpoenme semecTsa . 0 . https://m.edso0.ru/7f416194
29 JIBr>KeHME U B3aMMOIEHCTBUE YaCTHI] ) 0 1 bu6mmotexka [IOK
) BEIeCTBA https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
2.3 ArperaTHble COCTOSHUS BELIECTBA 2 1 1 https://m.edsoo.ru/7fA16194
Hroro 1o pasaeny S
Pasnen 3. /IBu:keHHe U B3aMMO/IeliCTBHE Tejl
bubnunorexka [IOK
31 MeXaHHIECKOE ABHKEHIE 3 0 1 https://m.edsoo.ru/7f416194
but6mmoreka [JOK
3.2 Muepuus, macca, IIoTHOCTS 4 0 ! https://m.edso0.ru/7f416194
bu6nunoreka [IOK
3.3 Crna. Buner cun 14 ! 2 https://m.edso0.ru/7f416194
Hroro no pasaeny 21



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

Paznen 4. laBienune TBEPABIX TeJl, :KUAKOCTEN U ra30B

a1 Hasnenue. [lepenada naByieHus TBEPABIMH 3 1 bubmmoreka [IOK
' TeJaMU, XXUJIKOCTSAMHU U Ta3aMH https://m.edso00.ru/7f416194
bubnuorexa [JOK
4.2 HlaBnerme KuIKOCTH S 0 https://m.edsoo.ru/7f416194
bub6mmoreka [IOK
4.3 ATMOC(EpHOE TaBIeHHE 6 1 https://m.eds0o.ru/7f416194
44 JleficTBrE )KUIKOCTH U T'a3a Ha OTPYKEHHOE 7 3 bu6nmoreka [IOK
' B HHUX TEJIO https://m.eds00.ru/7f416194
Hrtoro 1o pasaeny 21
Pa3nen 5. PaGora u MoIHOCTb. DHeprusi
bubnnorexa [JOK
51 Pabora i momocTs 3 1 https://m.eds0o.ru/7f416194
bubnuoreka [JOK
5.2 1IpocThie MeXaHU3MEL S 1 https://m.edso0.ru/7f416194
bu6mmoteka [IOK
5.3 Mexanmreckas sHEprua 4 0 https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



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

8 KJIACC

KoimmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB  TeM (uudposbie)
Ne i/ E—— Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATEIbHBIE
padoThI padoThbI pecypes
Paznen 1. TenioBble siBJIeHUsI
. bubnuorexa [JOK
11 CTpoeHHC 1 CBOVCTBA BelCCTBA ! 0 0 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
12 Tennosbie nporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Pa3nen 2. JnekTpuvecKue U MArHUTHBIE SIBJIEHUSA
21 DIIEKTpUYECKUE 3aps/ibl. 3apsHKCHHbIE Tela U 7 0 1 bu6nmorexa LIOK
' UX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. N but6mmoreka [JOK
2.2 [TOCTOSHHBIH 3JIEKTPUIECKHI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nmmotexka [IOK
2.3 MaruTHeIC ABICHH 6 . 15 https://m.edsoo.ru/7f4181ce
bu6nmorexka [IOK
24 DCKTPOMATHHTHAA HH/yKIS 4 0 0 https://m.edsoo.ru/7f4181ce
HUroro no pazzueny 37
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145



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

9 KIIACC

KoimmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB  TeM (uudposbie)
Ne i/ E—— Beero Koﬁrnpom;nme HpﬁaKTI/I'{eCKI/Ie 0BPA30BATETBHBIE
padoThI patoThI pecypebi
Paznea 1. Mexannueckue siBJICHUS
11 MexaHuueckoe JBUKEHHUE U CIIOCOObI €ro 10 0 1 bubnnorexa [JOK
' ONMCAHUSA https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 B3aumoneicTane Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.3 SAKOHEI COXPAHCHA 10 0 3 https://m.eds00.ru/7f41a4a6
Hrtoro 1o pasaeny 40
Paznen 2. Mexanuyeckue Kojae0aHUsI U BOJHBI
bu6nmmoreka [IOK
2.1 MexaHHrieckue Konebanus ! 0 3 https://m.eds00.ru/7f41a4a6
bu6mmorexka I[IOK
2.2 MexaHRHECKHE BOMHEL 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hrtoro 1o pasaeny 15
Pa3nen 3. D1eKTPOMATHUTHOE M0JIe U YJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE NOJIE U 6 0 2 bu6mmoreka [IOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no paszeny 6
Paznen 4. CBeToBbIe IBJIEHUSA
bubnunorexka [IOK
4.1 3aKOHBI paCIpPOCTPAaHEHUS CBETA 6 0 2 https://m.edsoo.ru/7f41ada6
but6mmoreka [JOK
4.2 JIPH3BL H ONTHHECKAE NPHOOPEL 6 0 3 https://m.edso0.ru/7f41a4a6
4.3 Paznoxenune 6emoro cBera B CIIEKTP 3 0 2 bubnorexa LIOK

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



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

Hroro no pazaeny

15

Pa3zgen 5. KBanToBbIe iBJIeHUSA

5.1 HcnyckaHue u MOIJIOIEHHE CBETa aTOMOM 4 1 Etlf 6J_m0TeKa HOK
ps://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO si1pa 6 1 ]r?t?gsnll;lr?:eedl;i ﬁ(u);?(f Alada6
5.3 Fnepurie peaximn ! 1 ﬁ?&?ﬁﬁiﬂiﬁﬁ%mma
Hroro no pasaeny 17
Pa3nen 6. [loBTOpHUTEILHO-0000 AN MOTYJIH
6.1 [ToBTOpeHUE M 006001IIEHUE COIEPIKAHUS 9 2 bubnnorexa [JOK
Kypca ¢u3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro 1o pasaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHHOYPOYHOE IIVIAHUPOBAHHE . 7/ KVIACC

KoimmuecTBo yacos DJIeKTPOHHbIE
nu@pposbIe
Ne Tema ypoka KH
yp Beero Konrtpoasubie | IIpakTnueckue 0Gpa3OBATEIBHBIE
n/n padoTsI padoTbI
pecypchbl

1 ®dusuka — HayKa o mpupojie. JABieHus
MIPUPOJIBI
dusnyecKue SABICHUA
®dusnuecKue BeIMYUHBI U UX U3MEPEHUE
VYpok-uccnenosanue "M3mepenue

4 TEMIEPATYPhI TP MOMOIIHU KUTKOCTHOTO 1
TEPMOMETPA U JATUHKA TEMIIEpATyphl"

5 Mertoasl HaydHOTO 1Mo3HaHus. Onucanue bu6nmmoreka [IOK
(¢u3nUecKuX SBJICHUH C TOMOILBIO MOETeH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessl:

5 JATBHOCTH MOJETA IIapUKa, MMyIIEHHOTO 1
TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIe
BBICOTA ITycKa"

7 Crpoenue BemectBa. OnbITHI, JOKa3bIBAIOIINE bubnmnoreka [IOK
JIMCKPETHOE CTPOEHHUE BEIECTBA https://m.edsoo.ru/ff09fe0a

8 JIB>KeHUEe YacTHI] BEIIeCTBA bubmorexa LIOK

Tt BeT https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OMbITHI 10 HAOIIOICHUIO 1
TETIJIOBOTO PACITUPEHUS Ta30B»

10 ArperaTHbpie COCTOSIHUSI BEIECTBA
Oco0eHHOCTH arperaTHBIX COCTOSTHUM BOJIBI.

11 O6o061mIeHue no 1;3 ey «Ile BOHa‘{aJ'IBHf,Ie bubmorexa TIOK

= pas/icily «1iep https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUHU BEIIECTBA
12 Mexanunueckoe 1BuxeHue. PaBHomepHoe 1 bubmunorexa [JOK

HEPAaBHOMEPHOE JIBI)KEHUE

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bu6mmoteka [IOK

13 CxopocTs. EuHHIE CKOpOCTH https://m.edsoo.ru/ff0a079c¢
14 P €HU JBIKCHUS bubmaorexa LIOK
acteT [yTH M BpEMCHI 1 https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 WNueprus. Macca — mMepa HHEPTHOCTH TeJ https://m.eds00.ru/f0a0c10
16 [TnoTHOCTH BemiecTBa. Pacuer macchl u 00bema bu6mmoteka LIOK
TEJa IO €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OnpeneneHue
IJIOTHOCTYU TBEPIOIO TEJIA»
18 Pewenue 3ana4 no treme "[lmoTHOCTH bubnnoreka [IOK
BenecTa” https://m.edsoo.ru/ff0al123c
19 Cuna Kak XxapakTepuCcTHKa B3aUMOACHCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopatopHas pabora «3yueHue
20 3aBUCHUMOCTH pacTsKeHus (aegopmariim)
MPYKUHBI OT MIPUIIOKEHHON CHUITBD»
21 [[IBnenue TsaroteHus. Cumna TsHKeCTH
C i ec accoii Tena.
22| Bec tem, Petnerne satat o reve "Cira Bufmorera LIOK
" g https://m.edsoo.ru/ff0al778
TSOKECTH
93 Cwita TSKECTH Ha JPYTHX IJIaHeTax. bubnunoreka [IOK
Pu3nuecKue XapakTePUCTUKHU IUIAHET https://m.edsoo.ru/ff0a1502
bubnunoreka [IOK
4 Wsmepenne cun. JluHamomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [JOK
25 Bec Tena. Hesecomocrs https://m.eds00.ru/ff0a1778
26 CrnosxeHue IBYX CHJI, HAITPABJICHHBIX 1O OJHON bubmuorexa [LIOK
npsiMoil. PaBHozAEHCTBYOIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay no reme "PaBHOECTBYIOMIAS

CHUJI
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Cuna tpenus u e€ Buapl. TpeHue B Ipupojae u

Bu6mmoreka [JOK

28 TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydenue
29 3aBHCUMOCTH CHJIbI TPEHHSI CKOJIbKEHUS OT bubnmoreka [JOK
CHUJIbI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPHUKACAIOLIUXCS TOBEPXHOCTEW»
30 Pemmenue 3a1a4 Ha onpeienenme
PaBHOAECHCTBYIOIIEH CUIIBI
Pemenue 3amau mo remam: «Bec tenay,
31 « a(bnqecéloe n3o0pakeHue cui», «Criibn) bubmorexa LIOK
p . p ’ ’ https://m.edsoo.ru/ff0aldeQ
«PaBHOJEHCTBYIOIIAS CUIT»
KonTponbHnas padbora no remam:
30 «Mexannueckoe IBIKEeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0paxkeHue crny, «CHIIb»
33 Jasnenue. CriocoObl yMEHbBILICHUS U bubnuoteka [IOK
YBEJIUYCHUS NABICHUS https://m.edsoo.ru/ff0a20a6
3 JlaBneHue raza. 3aBUCMMOCTbD JABJICHUS raza OT bu6nmmoreka [JOK
00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBneHust TBEPIBIMU TEIAMU, bu6mmoreka [IOK
SKUIKOCTSIMU U ra3aMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUJIKOCTH U ra3e, BBI3BAHHOE bubnuoteka [IOK
JNEWCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no teme «JlaBrienue B bubmuorexa [JOK
JKUJKOCTH U Tasze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 Coobmaromuecs cocyas! https://m.eds00.ru/ff0a2970
39 r . bu6mmorexa [IOK
WApaBIMHCCKIH Hpece https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiHeBO# )KHIKOCTHBIA HACOC
a1 ATMocdepa 3eMitH ¥ IPUYUHBI e€ bubnnorexa [HOK

CYIIE€CTBOBAHUA

https://m.edsoo.ru/ff0a2b5a
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Bu6mmoreka [JOK

42 Bec Boznyxa. ATMocdepHOe 1aBIeHHe https://m.edsoo.ru/ff0azbsa
43 N3mepenue atmocdeproro aasieHus. OmbIT bu6numoreka IIOK
Toppuuenu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTB aTMOC(EPHOTO JABJICHUS OT bubamnorexa [IOK
BBICOTHI HaJT YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. ATMocdepHOe TaBIeHUE Bu6muoreka [JOK
Ha Pa3JIM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amay o reme " AtmMochepHoe
naBieHue"
47 JelicTBHE KUAKOCTH U ra3a Ha IOTPYKEHHOE B bu6nmmoreka [IOK
HUX TeJ0. ApXHUMe0Ba cujia https://m.edsoo.ru/ff0a3276
JlaboparopHas pabora «Onpenenenue
48 BBITAJIKMBAIOIIEH CUJIBL, IEUCTBYIOIIEH Ha TETIO, BH6J_IHOTeKa HOK
HOTpYKEHHOE B KHIKOCTE https://m.edsoo.ru/ff0a33fc
JlaboparopHnas pabora o teme «lccnenopanue Bu6 110K
49 3aBUCHMOCTH Beca Tejla B BOJE OT 00bhEMa 1 JIIHOTeKa
IIOTPY’KEHHOMU B JKUJKOCTb YaCTH TeJIa» hitps://m.eds00.(/Tf0a3514
bu6mmoreka [IOK
50 I1naamme Ten https://m.edso0.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBanue
o1 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKH U
onpenenaeHue e€ rpy30no bEMHOCTH"
Pemenue 3amau mo remam: «[lnaBanue cynos. Bu6 1IOK
BosnyxomniaBanuey, «JlaBieHne TBEpIbIX Te, MOJIMOTCKA
52 )Kmi}:zmﬁ U T930B% A PA https://m.edsoo.ru/ff0a3654
53 Kontponbnas pabota o reme «/laBnenue
TBEPABIX TN, KUAKOCTEH U Ta30B»
Bbu6nmuoreka [JOK
4 Mexanmteckas pabora https://m.edsoo.ru/ff0a3f82
95 MomHocts. EquHuiie MomHocTi bubmorexa LIOK

https://m.edsoo.ru/ff0a3f82
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VYpok-uccinenoranue "Pacyér MOIIHOCTH,

56 . i " 1 1
pa3BHUBAaEeMOM MpH MOAbEME 10 JIECTHUIIE
57 IIpoctsie Mmexanu3Msbl. Peryar. PaBHOoBecue cui 1
Ha pbluare
P e.
S8 | Tabopumopman pacors elccreronanc 1 p5 | BubmorexsLIOK
PaTOpHai p a ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI phluara
59 Pemenue 3a1a4u no reme «Y cioBUsI paBHOBECHS 1 bu6mmoteka [IOK
phIyara» https://m.edsoo.ru/ff0a48a6
KoaddumumenT nonesnoro aericTus
60 MexanuszMma. Jlaboparopuas pabora 1 0.5
«3mepenue KII/| HaKJIOHHOM IJIOCKOCTH»
61 Pemenue 3ama4d mo teme "PaboTta, MOIITHOCTD, 1 bu6mmoteka [IOK
KITa" https://m.edsoo.ru/ff0a4c48
62 Mexannueckast s3Heprusa. Kunernueckas u 1 bubnmnoreka [JOK
MOTEHINATbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3 . 1 bu6mmoreka [IOK
AKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu hitps://m.eds0o.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TEME
64 "DKCIepUMEHTaIbHOE ONPEAEICHIE U3BMEHEHUS 1 1
KMHETUYECKON U MOTEHIUAIbHOW SHEPTUH MPH
CKaTBhIBAHMHM TeJIa TI0 HAKJIIOHHOM TIOCKOCTH"
65 KouTtponbnas pabora o teme «Pabota u 1
MOIIHOCTb. DHEPI U
66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bu6mmoreka [LIOK
"MexaHndeckoe ABHKeHue" https://m.edsoo.ru/ff0adeeb
57 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme 1 bu6mmoreka LIOK
"JlaByieHME TBEPIBIX TEJI, KUJIKOCTEN U Ta30B" https://m.edsoo.ru/ff0a4ffe
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o teme
68 " " 1
Pabora. MoutHocTs. DHeprus
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KJIACC

KoimmuecTBo yacos DJIeKTPOHHBIE
Ne uudgpoBbie
/i Tema ypoka Beero Konrpoasnbie| IlpakTuyeckue oﬁlc)l;goBaTeanble
padoThI padoThI pecypebi
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO- By LIOK
1 KHHETHUYECKON TCOPUH U UX OIBITHHIC MOIOTeKA
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYI
3 Mopenu TBEPAOTO, )KUIAKOTO U Ta3000pa3HOTO Bu6mmorexa LIOK
COCTOSIHUM BEILIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha
OCHOBE OJIOKEHU I MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
bu6mmoteka [IOK
5 Kpucrannnaeckue n amopdHbIe Tena https://m.eds00.ru/f0a5800
6 CmauuBaHme U KanWJUIIPHOCTD. bubnuorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoteka I[IOK
! Tenosoe pacimperue i ckarue https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS YACTHII
9 Buytpennss sueprus. CnocoObl U3MEHEHUS Bbubmuoreka IIOK
BHYTPEHHEHN YHEPTrUn https://m.edsoo.ru/ff0a5c60
but6mmoreka [JOK
10 Bujer Temutonepenatn https://m.edso0.ru/ff0a6412
VYpok-koHpepenuus "IlpakTruueckoe Bu6 OK
11 HCIIOJIL30BaHNE TEIJIOBLIX CBOMCTB BEIICCTB U 1 nbmmotexa 11
" https://m.edsoo.ru/ff0a65c0
MaTepHasioB B IEJISIX YHEPTOCOEPEIKECHUSI
12 KommuectBo Temnorsl. Y aensHas but6mmoreka [JOK
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TCIITIOEMKOCTD

https://m.edsoo.ru/ff0a6976

VYpaBHeHue TemioBoro 6ananca. TermmooomeH

bu6mmoreka [IOK

13 U TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "VccnenoBanue

14 HBJICIfI/ISI TIE)IHJIO(I))6M€H3, pu CMng/IBaHI/H/I bubmorexa [IOK

. . " https://m.edsoo.ru/ff0a6a98

XOJIOAHOW U ropsiueil BOAbI
Pacyer konmuecTBa TEMIOTHI, HEOOXOUMOTO

15 JUIA HarpeBaHUA TeJla U BBIACIAEMOI'O UM IIpU
OXJIKICHUH

16 Jlaboparopuas padora "Onpenernenue Bbu6mmoreka IIOK
yZIeJIbHOM TEIJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0aébb0

17 DHeprus TOIUIMBA. Y IeibHAas TeIIoTa bubnuoreka IIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE BuGmorexa LIOK

18 Eﬁl:;;:gj:l;mecmx Tell. ¥ ACTEHAT TEILIOTa https://m.edsoo.ru/ff0a71d2

19 JlabopaTtopHas padota "OnpeneneHue bubnuorexa [JOK
yACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBanue 1 KOHIAEHCAIHS. Bbubnuoreka IIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora

21 napooOpa3oBaHUs U KOH/IEHCAIIUH. bu6mmoreka [IOK
3aBUCUMOCTb TEMIIEPATYPBI KUTIEHUSI OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EpHOTO TaBJICHUS
Bnaxxnocts Bo3ayxa. Jlabopatopuast pabota BuGmiorexa LIOK

22 Onpeﬂe"ﬂeHI/Ie OTHOCHUTEIIbHOU BIAXXHOCTHU https://m.edsoo.ru/ff0a7628
BO3/yXa
Pemenue 3ana4 Ha onpeieNieHre BIAXKHOCTH

23 BO3/TyXa
[TpuHIMIBL paOOTHI TETJIOBBIX JBUTATEICH.

24 [TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO

CrOpaHus
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KII/ TermoBoro nBurarens. Tennosbie

bubnnorexa [JOK

25 JIBUTATENH U 3al1UTa OKPYKAIOIIEH cpeibl https://m.edsoo.ru/ff0a7c7c

%6 3aKOH COXpaHEHUS U MIPEBPAILICHUS SHEPTUH B
TEIUTOBBIX IMTpoIIeccax
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

27 "TeIl['IJ'IOBBIe SIBJ'IeHI/ISE) I/ISMGHCI:II/IC arperaTHbIX Bubmorexa ITOK

o o P https://m.edsoo.ru/ff0a83f2
COCTOSIHM BEILIECTBA
KontponbHas padota o teme "TemnnoBbie
28 ;IBJIelfm I/ISMepHeHI/Ie arperaTHbIX COCTOSIHUM bubmaorexa LIOK
y p https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 Dnektpuzanus Tei. [[Ba poja aMeKTpUIecKux
3apsa0B

30 Ypok-uccienoBanue "IaeKTpU3aIus Tl
WHJYKUWEW U IIPU CONIPUKOCHOBEHUHU"

31 B3aumoeiicTBre 3apsiKeHHBIX TeJl. 3aKOH bubmmorexa ITOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnekrpuueckoe nojie. HanpsokeHHOCTh BuG 10K

32 3JEKTpHIecKOro mojis. [Ipuamn MOIoTeKa

b PUHIL . https://m.edsoo.ru/ff0a8a0a
CYTNEPIIO3UIINH JIEKTPUUECKHUX MOJIEH
33 HocuTenu snexktpuyeckux 3apsiios.
DneMeHTapHbIi 3apsia. CtpoeHue aroma
IIpoBOAHMKY U AUDIEKTPUKH. 3aKOH bubmuotexa [LIOK

34 .

COXpaHEHUs HIEKTPUUECKOro 3apsia https://m.edsoo.ru/ff0a8ef6
Pemenue 3a1a4 Ha MpUMEHEHNE CBOMCTB bubnuoteka [IOK
35 .
JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0 Bu6 110K
36 CyIIeCTBOBaHUs. ICTOUHUKH 2JIEKTPUUECKOTO MOIoTeKa
T P https://m.edsoo.ru/ff0a95a4
TOKa
37 JlecTBUS AIEKTPUUECKOTO TOKA bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

SJICKTPHUYCCKOI'O IMOJIA Ha ITPOBOAHUKHU U
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JUAJICKTPUKH"

BHGKTpI/ILIeCKI/If/i TOK B ME€TalJIaX, ) KUAKOCTAX

bu6mmoreka [IOK

3 U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb U €€ COCTaBHbIC YaCTH

41 Cuna toka. JlabopaTopHas pabora 05 Bbu6nunoreka IIOK
"N3mepeHue u peryiupoBaHUe CHIIbI TOKa" ’ https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HampsbkeHue. BoabTmerp.

42 Ha60pIe)1T0pHaﬂ pa60Tpa "UsMmepeHue u i 0.5 buGmaorexa LIOK

" https://m.edsoo.ru/ff0a%e14
pEryIupOBaHKe HAMPSHKCHUS

43 ConpoTHuBiieHNHE IPOBOJHUKA. Y ACTBHOE Bbu6nuoreka IIOK
CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopras padoTa "3aBHCHMOCTH

m ANEKTPUYECKOTO COMTPOTUBIICHUS TPOBOAHHKA 1 bubnmoreka [JOK
OT €ro JJIMHBI, INTONIAH ITOIIEPEYHOrO https://m.edsoo.ru/ff0aa738
cedeHus u marepuana”

45 3aBUCHUMOCTD CUJTBI TOKA OT HATIPSKEHHUSI. Bbu6moreka IIOK
3akon OMa 1t yJacTKa 1enu https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabota "HccrnenoBanue

46 3aBUCHMMOCTH CHJIBI TOKa, HAYIIETO Y€pe3 1 Bubnuoteka LHOK
pE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucTope”

[TocnegoBarenbHOE U MapallieIbHOE

4t COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas padota "l[IpoBepka mpaBuia

48 CJIO’KEHUS HAPSLDKEHUU TTPU 1 bubnuoteka [IOK
MOCJIEAOBATEIIBHOM COEIUHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB"

JlabopaTtopHas padota "l[IpoBepka mpaBuia
49 JUISL CHJTBI TOKA TPU MapajuieTbHOM 1 bubmaorexa LIOK
" https://m.edsoo.ru/ff0aadle
COCTUHEHUH PE3UCTOPOB
50 Pemtenue 3amau Ha IIPAMCHCHHUEC 3aKOHA OmMma Buomuoreka HOK

AJIg Pa3iIndYHOr0 COCAMHEHUA ITPOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a
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PaGoTa u MOIITHOCTB AJIEKTPUIECKOTO TOKA.

bubnnorexa [JOK

51 3akoH Jlxoyna-Jlenna https://m.edsoo.ru/ff0ab124

59 JlaGopatopnas pabota "Omnpenenenue paboThl 1 bu6morexa LIOK
Y MOIIIHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DJEeKTpUYeCcKUe ey U MOTPeOnuTeNnn

53 AIEKTPUIECKOM sHeprun B ObITy. KopoTkoe ]ﬁgg_jﬁrﬁ?dizﬁaﬁom%o
3aMbIKaHUE T '
[ToaroroBka Kk KOHTPOJBHOU paboTe 1O TEME

54 "DreKTprUeCcKue 3aps/ibl. 3apsHKEHHbBIE Tella U bubanorexa [IOK
ux B3aumoencTBus. [locTossHHBIN https://m.edsoo.ru/ff0abd2c
3IEKTPUYECKUN TOK"
KonrponsHas pabora mo teme

55 "DyeKTpUUecKue 3apsibl. 3apsHKCHHBIC Tella U bubnnoreka [IOK
ux B3auMoaencTBusa. I1oCTOSHHBIH https://m.edsoo.ru/ff0abea8
AIEKTPUICCKUN TOK"

56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBUE

57 Ypok-uccnenosanue "N3yuenue mosuei 1 bubnuorexa [JOK
MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnuTHoe nosie. MarautHoe mosie 3eMiid 1 bubmuorexa [JOK
€ro 3HauY€HHeE IS )KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneIT Opcrena. MarHuTHoe none

petel bubnuorexa [JOK

59 ANEKTPUYECKOTO TOKa MarHuTHOE 1oJie https://m.edsoo.ru/ffoacld2
KaTYIIKHA C TOKOM T '
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE. BuG 10K

. OTeKa

60 JlaGoparopHas pabota "M3yueHne neiicTBIs 0.5 MO
MarHMTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM" https://m.edsoo.ru/ff0ac74a
DNEeKTPOABUTATEIH TOCTOSHHOTO TOKA.
Hcnonk3oBaHue dneKTpoiBUraTeneii B

61 TEXHUYECKHUX YCTPOHCTBAX M Ha TPAHCIIOPTE. Eggﬁ;ﬁﬁ;ﬁﬁ%ﬁmw&
JlaGopatopnas pabota "KoHcTpynpoBanue u — '
n3ydeHue paboThl dIEKTpoABUTATENS"

62 OneiTel @apanes. 3aKOH AIEKTPOMarHuTHON
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unaykiuu. [Ipasuio Jlenna
OnexrporenepaTop. CriocoObl MOTyYeHUs

63 AIEKTPUUECKON SHEPTUH. DIEKTPOCTAHIINH Ha 1
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU

64 [ToaroroBka Kk KOHTPOJILHOM paboTe O TeMe 1
"DJIeKTpUUECKUE U MAaTHUTHBIC SIBJIICHUS"

65 Konrponsnas pabora no teme 1 bubnuorexa [IOK
"DNEeKTpUUECKNE U MAaTrHUTHBIC SIBJICHUS " https://m.edsoo.ru/ff0ach14
PesepBHblit ypok. PaboTa ¢ TekcTamu o Teme bu6nuoreka LIOK

66 n n 1 .

TenoBsle sABICHUS https://m.edsoo.ru/ff0acc5e

67 PesepBHblil ypok. PaboTa ¢ Tekcramu 1o Teme 1 bubnuorexa LIOK
"[TocTOSTHHBIN IIEKTPUUECKUM TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblil ypok. PaboTa ¢ Tekcramu 1o Teme 1
"MaruuTHbI€ sIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KUIIACC

KoimmuecTBo yacos DJIeKTPOHHBIE
Ne nudposbie
Tema ypoka
/i Ma yp Beero KOﬁHTpOJIbHLIe H[)ﬁaKTI/I‘leCKI/Ie 0BpA30BATEBHBIE
padoThI padoThI pecypes
1 Mexanundeckoe IBuxeHue. MartepuaabHast 1
TOYKA
) Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubnuorexa [JOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
N bubnuorexa [JOK
1
3 PaBHOMEpHOE NIPSIMOJIMHEWHOE IBH)KCHUE https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IPSIMOJIIMHENHOE IBU)KEHUE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHeTHOE paBHOYCKOPEHHOE 1 bubnnoreka [IOK
JIBIOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCThb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO ABMKeHU. ['paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpenenenue
7 YCKOpEHUS TeNa MPU PaBHOYCKOPEHHOM 1 1 Eggﬁﬁ?}ﬁﬁiﬁaﬁw dbis
JIBUKEHHUH 110 HAKJIOHHOM IUIOCKOCTH" — :
8 CBoOoanoe magenue Ten. OnbiTel INamunes 1
PaBHOMEpHOE IBIIKEHUE 11O OKPYIKHOCTH.
9 [Tepuon u yacrora oopamenus. Jluneiinas u 1 BH6J_IHOTeKa HOK
YTJI0Basi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMHuTENIBHOE YCKOPEHHE 1
. but6mmoreka [JOK
1
11 I1epBsrit 3akoH HproTOoHA. BekTop cuitbt https://m.edso0.ru/ff0ae612
12 Bropoii 3akon HetotoHa. PaBHOIEliCTBYIO1IIAS 1 Bubmmoreka ITOK

CHhJIa

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

bubnuorexa [IOK

13 Tpertuit 3akon Herotona. Cyneprio3uiius cui https://m.edso0.ru/ff0ae982

14 Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB bu6mmoreka [IOK
Herorona https.//m.edsoo.ru/ff0aeb6c

bu6mmoreka [IOK

15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ff0aeca2

16 Pemenue 3anad no reme «Cuiia ynpyroctu

17 JlabopaTtopHas padota «OnpeneneHue bu6mmoreka LIOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28

bubnuorexa [JOK

18 Cuna Tpenms https://m.edsoo.ru/ff0af738

19 P C bubnuorexa [JOK

elIeHue 3a1a4 o reMe «Cuia TpeHus» https://m.edsoo.ru/ff0afa26

20 JlaboparopHas pabota "OnpeneneHue Bubmnorexa [JOK
KO3 uIIMeHTa TPEHUS CKOJIbKEHUS " https://m.edsoo.ru/ffOaf8be

1 Pemenue 3amay o reme "3akonsl HetoToHA. bubnnoreka [IOK
Cuina ynpyroctu. Cunia Tpenus"” https://m.edsoo.ru/ffOafb8e

29 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubnnorexa [IOK
TATOTEHUS. Y CKOpEHHE CBOOOAHOTO MaIeHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus " /[BuskeHne T€JI BOKPYT

23 rpaBUTalMOHHOrO 1eHTpa (ConHevHast
cuctema). ['anaktuku"

24 Pemienne 3agad mo teme "Cuna TSKECTH U bubmmorexa [JOK
3aKOH BCEMUPHOTO TATOTEHUA" https://m.edsoo.ru/ff0af5f8

o5 IlepBas kocmuyeckas ckopocts. HeBecomocTs bu6muoreka [IOK
U NIEpErpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepraabHOW TOUKHU.

26 AoOcomoTHO TBEpAOE Teno. PaBHOBECHE bubnmnoreka [IOK
TBEPAOIO TENA C 3aKPETVIEHHON OCBIO https://m.edsoo.ru/ffOafe36
BpaLICHUS

27 MowmeHT cuisl. L{eHnTp Tsxectn
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Pemenue 3amau mo reme "MOMEHT CHUJIBL.

bubnuorexa [IOK

28 Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
'I:IOIIFOTOBKa K KOHTPOJIbHOM paboTe [0 TeMe Bu6morexa LIOK
29 Tle\jlﬁxaHquCKoe nBmxenue. Bzaumonaeiicteue https://m.edsoo.ru/F0b0A08
30 KonTpomnbHas pabota 10 TeMe "MexaHuueckoe bubmmoreka [TOK
nBmkenne. Bzaumoneticteue ten" https://m.edsoo.ru/ffOb06ec
3 coxpaen vy, Vipyroc n neympyros Butimotexa LIOK
B3AHMOICHCTRIC https://m.edsoo.ru/ff0b07fa
32 Pemienue 3ama4 o reme "3akoH cOXpaHEHUS Bubmnorexa [JOK
uMmIyJnca' https://m.edsoo.ru/ff0b096c
33 YpOK-KOHq)epeHuHﬁ""PeaKTI/IBﬁoe JIBU)KEHUE B
MIPUPOJIC U TEXHUKE
34 Mexanuueckasi paboTa U MOIIHOCTb Egg?ﬁrﬁzecjiicﬁﬁ)/llffObOaS 4
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH H bubnmnoreka [IOK
CHUJIBbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopatopHas pabota «Onpenenenne paboTsl
36 CHWJIBI TPEHUS TIPU PAaBHOMEPHOM JIBHXKEHUU
Teja 0 FTOPU30HTAIILHOM MOBEPXHOCTH»
37 CBs13b Hepruu u padotsl. [loTeHunanbHas
SHEPTHS
38 KHHeTquCKaiI sHeprus. Teopema o bubnmnoreka [IOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHH B MEXaHUKE
40 JlaboparopHas pabota «3yuenue 3akoHa bu6mmoreka [IOK
COXPaHEHHUs DHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHOe IBUXKEHHE U €70 bubmuoteka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatomue koyie0anus. BeiHy)1eHHBIC bubmmorexa [JOK

koJiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0
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43

MaremaTuyecKui U IPY>KMHHBIN MasTHUKHU

44

ypOK'I/ICCJ'ICI[OBaHI/IC «3aBUCUMOCTD nepuoaa
KOJIEOAHHH OT )KECTKOCTH MPY>XUHBI U MACChbI

rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

I[IpeBpaliicHre SHEPTHH IPH MEXAHHUYCCKUX
KOJIeOaHusIX

46

JlaboparopHas pabota «Onpenenenue
YaCTOTHI ¥ TIEPUOJIa KOJICOAHUH MTPYKUHHOTO
MadATHHUKA»

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

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH IEPHO/1a KoJIeOaHui rpys3a,
MIOJIBEIIICHHOTO K HUTH, OT MAacChl Ipy3a»

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

48

Mexaunueckue Bonabl. CBOKWCTBA
MeXaHU4eCKuX BOJH. [IpoaosibHbIE U
TIIOIIEPEYHBIE BOJHBI

bubnuorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenIus "MexaHn4ecKre BOJTHBI B
TBEpIOM Tene. CeilicMuiecKre BOTHBI"

50

3Byk. PacripocTpanenue u oTpaxeHue 3ByKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

I'pOMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTHYECKHI pE30HaHC

53

VYpoxk-koHpepenuus "YapTpa3Byk U
uH(pa3ByK B IpUPOJIE U TEXHUKE"

but6mmoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[ToarotroBka Kk KOHTPOJILHOM paboTe o TeMe
"3aKkoHbI cOXpaHeHHs. MexaHn4yecKue
K01e0aHus U BOIHBL"

bubnunoreka [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTtponbHas pabora o Teme "3aKoHbI
coxpaHeHUs. MexaHnueckue KoueGaHus u
BOJIHBI"

56

DIIEKTPOMArHUTHOE MoJie. DJIEKTPOMArHUTHBIE

but6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe
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https://m.edsoo.ru/ff0b2abe

BOJIHBI

o7 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koudepenmus "[lkana
bubmuoreka [JOK
58 AJIEKTPOMArHUTHBIX BOJIH. Mcnonb3oBanue https://m.e dsoouru Iff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBs3HU" —— :
VYpok-uccienoBanue "M3yuenue cBoiicTB
bubnuorteka [JOK
59 AJIEKTPOMATHUTHBIX BOJIH C TOMOILBIO i .
MOBHIIBHOTO TestedoHa" https://m.edsoo.ru/ff0b2c6c
50 Pemenue 3ama4 Ha onpeieieHre YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas npupoja ceera. CKopocTh Bbu6mmoreka IIOK
cBeta. BonHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku ceeta. [Ipsamonuneiinoe
bubnuorexa [IOK
62 pacnpocTpanenue cBera. 3arMenust COTHIIA 1 ) .
Tymbi https://m.edsoo.ru/ff0b3658
3aKoH OTpakeHMsI cBeTa. 3epkana. Pemenue
bu6mmotexka I[IOK
63 3a71a4 Ha TPUMEHEHUE 3aKOHA OTPAKEHUSI
CBIe[Ta p p https://m.edsoo.ru/ff0b38c4
64 [Ipenomienue cBeTa. 3aKOH MPETOMIICHUS Bbu6nmoreka IIOK
CBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaXKEHUE CBETA. Bu6 110K
noIMoTEKa
65 Hcnonb3oBaHne MOJTHOTO BHYTPEHHETO
https://m.edsoo.ru/ffOb3c5c
OTPa)KE€HHUS B ONITUYECKUX CBETOBOAX P
JlabopaTtopHast pabdota "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPEJIOMIIEHHUS CBETOBOTO
Jy4da OT yrjla MaJIeHNs Ha TPaHuIe "BO3yX-
crekio""
VYpoxk-koupepennus "Mcnons3oBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [IOK
68 JIun3el. OnTHYecKas Cuiia JUH3bI .

https://m.edsoo.ru/ff0b3f2c
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bubnuorexa [IOK

69 [TocTpoeHne n300paKeHUIA B JIMH3AX https://m.edsoo.ru/ffob4dda
JlaboparopHas padora "Omnpenenenue
70 q)OKyIC)HorE paCETOHHI/ISI u oﬁTzllxlquKoﬁ CHIIBI bubmaorexa LIOK
9 " https://m.edso0.ru/ff0b4206
coOuparonien JMH3bI
7 VYpok-koudpeperuus "Onruyeckue TMH30BbIC bubmmoteka LIOK
npudopsr" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue buGmaorexa LIOK
: https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledekrs 3penus. Kak
COXpaHUTb 3peHue"
Paznoxenue Oenoro csera B crieKTp. ONBITHI
74 Hprorona. CioxkeHue CrieKTpaabHbIX I[IBETOB. bubmorexa IOK
https://m.edsoo.ru/ffOc0f4c
Hucnepcus cBeta
JlabopaTtopHnas pa6ota "OnbITH TIO
75 Pa3I0kKEHUIO OENIOro CBETa B CIIEKTP U bubnuorexa [IOK
BOCITPUATHIO LIBETA IPEAMETOB IIPU UX https://m.edsoo.ru/ffOc0e2a
HAOII0/IEHUH Yepe3 IBETOBbIC (GUITBTPHI"
76 VYpoxk-npaktukyM "BonHoBBIE CBOIICTBA CBETA:
mucnepcus, nHTepdepeHnus u Judpaxius"
77 Omnpitel Pesepdopa v mnaneTapHas MOAeNb bu6mmoreka [IOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanue u noriouieHue cBeTa aroMOM. Bbubmuoreka IIOK
KBanTs!. JInHeluaTeie CieKTpbl https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HalmroneHue ciekTpoB Bbu6mmoteka IIOK
WCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH 1 €€ BUIBI bubmmorexa LIOK
https://m.edso0.ru/ff0c1672
82 Ctpoenue atoMHOTO sigpa. HykmorHas Moenb bubmiorexa LIOK
' https://m.edsoo.ru/ffOc18ac
83 PannoakTtuBHBIC TpeBpamieHus. M30Tomns but6mmoreka [JOK



https://m.edsoo.ru/ff0b444a
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https://m.edsoo.ru/ff0claléd

Pentenue 3amay o teme: "PanyoakTUBHEBIE

bubnuorexa [IOK

84 npeBpaleHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
Ypok-koHpepennus "PagnoakTBHbIC bubnuorexa [JOK

8 U3JTy4EHUS B IPUPOJIE, MEAUIIHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakunu. 3aKOHbI COXPAaHEHUS bu6nmmorexa [IOK
3aps0BOTO U MAaCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58
DHeprusi CBsA3M aTOMHBIX si7ep. CBsA3b MacChl U bu6nmmorexa LIOK

8 SHEPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amad o teme "Snepusie peakuun”

Peakuuu cunTesa u nenenus aaep. Mcrounuku bubnmoreka [LIOK

90 sHepruu CoJlHLIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenius "SAnepHas sHepreTUka.

91 JlericTBUA paliOaKTUBHBIX M3JIYYEHU HA
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe O TEME

9 "DIeKTpOMarHuTHOE TOJIE. bubmuoreka [JOK
DNeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sByIeHUs "

KonTposabHas pabota no reme

93 "DneKTpOMarHuTHOE MOJIE.
DJIEKTPOMarHuTHbHIE BOJIHBI. KBaHTOBBIE
saByeHus"

o4 [ToBTOpenue, o6o0meHue. Jlaboparopusie bubmuoreka [IOK
paboTsl 1o kypey "B3aumoneiictsue Ten" https://m.edsoo.ru/ff0c245a
[ToBTrOpenue, o6o0mmenue. Pemenne

95 pacquI;Hx 1/1, Kaqec]fBeHme 3a/1a4 1o TemMe bubmorexa [IOK
" " https://m.edsoo.ru/ff0c2572

TeroBbIe MPOIECCHI
[ToBTOpenue, 0600mmeHue. Pemenue Bubsorexa LOK
96 pacyeTHBIX M KaU€CTBEHHBIX 3314 IO TEME

"KIIJI TermoBbIX aBurarencii'”

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o6061meHNE. Pemenue
97 ACYETHBIX M KAUECTBEHHBIX 33124 IO TEME 1 bubmaorexa LIOK
P > https://m.eds00.ru/ff0c2b30
"KII/] snexTpoycTaHOBOK
08 IToBTOpenue, o6oo6menue. JJaboparopusie 1 1 bubanoreka [IOK
pabotsl o Kypey "CBeToBble siBIeHUSA" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o61eHue. Pabora ¢ TekcTamu 1 bu6mmoreka [LIOK
1o TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTrOopenue, 0606menue. Pabora ¢ Tekctamu 1 bubmorexa [LIOK
no TeMe "Konebanus u BoHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTrOpenue, 0606menue. Pabora ¢ Tekctamu 1 bubmuorexa [IOK
1o teme "CBeToBbIE ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o60061eHre. PaboTa ¢ TekcTamu 1
o teme "KBanToBas u simepHas ¢puzuka"
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI IS YHUEHUKA
®dusuka: 7-i knacc: 6a30Bblld ypoBeHb: yueOHUK Ileprimkun .M., liBaHoB
A.N. Axunonepnoe obmectBo M3aarensctBo «lIpocBemenne» 2023

®dusuka: 8-i knacce: yaeonuk [lepoimkud .M., UBanoB A.W. AkiimonepHoe
obmectBo M3narenbctBo «IIpocBemenuey 2021

®dusuka: 9-i kinacc: yueoHuk Ilepoimkun U.M., I'yrauk E.M., UBanoB A.U.,
[TerpoBa M.A. AxumonepHoe o6mectBo M3znarensctBo «IIpocsemnienuey 2022

METOANYECKUE MATEPHUAJIBI IJISA YYUTEJIA

AcraxoBa T.B. ®usuka. 7 knacc. JlabopaTtopusie pabotsl. KoHTpOIbHBIE
3aganus. —Caparos: Jluneit, 2014.
Jlykammk B.U. COopHuK BompocoB u 3aaa4 mo pusuke. 7-9 ki1 — M.:
[Ipocsemenne, 2010. —192c.

Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE K KOHTPOJIbHBIE
paboTsl. —5-¢ u3nanue.- M.MJIEKCA, 2013.
«KonTponbsHO-u3Mepurenbubie MmaTepuainsl. Pusnka. 7 knacce/Coct. H.U.
3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.

Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToandeckoe nocooue/ A.E. MapoH.-
M.: lpoda, 2011.- 123c.
[ITaxmatosa ,O.P. llledep Auarnoctuueckue padboThl -8 kiacc.- M. [Ipoda,
2019.
[Mepormkuna, E.M. T'ytauk «®usnka 9 kinace» / O.1. I'pomiiea. — M.
N3 narenscTBO «OK3ameny, 2014.

Tectol mo ¢usuke. 9 knacc: k yueounky A.B. Ilepprimkuna, E.M. I'yTHuk
«Duzuka 9 xknace» / O.W. I'pomrieBa. — M.: U3parenbctBo «Ik3ameny, 2010.
dusuka. 9 xkimacc. TemaTuueckre TECTOBEIE 3aJaHUs I oAroToBKU K [ TA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupouikuna. — SApocnasib: OO0
«Axanemus pazsutusy, 2014,

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

7 KIIACC

1. bubGnuoTteka — Bc€ o npeamety «Pusuka». — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuzneoonsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3. Enqunas xomnekius mudpoBbIX 00pa3oBaTEIbHBIX pecypcoB. — Pexxum
noctyna: http://school- collection.edu.ru

4. nTepecHble MaTepualibl K ypokam (PU3UKHU MO TeMaM; TECThI IO TEMaM;
HarIsIHbIe TocoOust K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. udpossie o6pazoBarenbHbIE pecypchl. — PexxuMm gocryna:


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/

http://www.openclass.ru
6. DnekTpoHHbIE YUeOHUKH 110 Gu3HKe. — Pexxum nocTymna:
http://www.fizika.ru

8 KIIACC

1. bubamnoreka — Bcé€ no npeamety «dusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuaeoonsIThl Ha ypokax. — Peskum poctyma: http://fizika-class.narod.ru
3. Enunas komnekuus nudpoBbix 00pa3oBaTeNbHBIX PeCypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaMm (PU3UKH MO0 TeMaM; TECTHI 0 TeMam;
HarJsAHbIe TocoOus K ypokam. — Peskum noctyma: http://class-fizika.narod.ru
5. Mudpossie 06pazoBarenbHbIE pecypchl. — Pexum qocryna:
http://www.openclass.ru

6. DnexTpoHHBIC yUeOHHUKY 1O Pu3nke. — Pexxum gocryma:

http://www fizika.ru

9 KJIACC

1. BuneoonsIThl Ha ypokax. — Pexxum gocryna: http:/fizika-class.narod.ru

2. Enunas komnekuus 1 poBbIX 00pa3oBaTeIbHBIX PeCypcoB. — Pesxxum
noctyna: http://school- collection.edu.ru

3. NnTepecHbie MaTepuaibl K ypokaM (GU3UKHU MO TEMaM; TECThI 10 TeMaM;
HarJsIIHBIC TTOCOOUS K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
4. Iludpossie oOpa3zoBaTeabHbIE pecypchl. — Pexxum qocryma:
http://www.openclass.ru

5. DneKTpoHHbIe yueOHUKH Mo (usmnke. — Pexxum nocryna:
http://www.fizika.ru

6. Iucrannuonnas mkoa Ne368 http://moodle.dist-368.ru/ OTkpeIThIi Ki1acc.
CereBoe oOpa3oBaTenbHOE coooOIecTBo. http://www.openclass.ru/node/109715
7. Enunas xoyuiekus nu@gpoBbIX 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIN EHTP UHPOPMALIMOHHO-00PA30BaATEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 ceHTAOps» MaTepHaIIbI O GUHKE.
http://archive.1september.ru/fiz

11. Anaumanuu pusnueckux oobektoB. http://physics.nad.ru/

12. ’Kusas ¢usuka: o0Oyuaroiias nporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/


http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
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http://class-fizika.narod.ru/
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http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.fizika.ru/
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