


MUWHUCTEPCTBO NPOCBELEHMS] POCCUICKOI ®EJEPALIUN
MUWHUCTEPCTBO OFPA30BAHUSI 1 HAYKH KPACHOSIPCKOTI'O KPASI
YHPABJIEHUE OBIETO U JOIKOJbHOI'O OBPA3OBAHUS
AJIMUHUCTPALIUU T'OPOJIA HOPWILCKA

MBOY CHI Ne21 r. Hopuibck

PACCMOTPEHO COT'JTACOBAHO YTBEPX/IEHO

Ha 3aceaHHH 3amecTUTeNnh AUPEKTOPa JIMpEKTOp MIKOJIBI

METOINYECKOTO no YBP

oOwveauHeHus Nel TB. Cacopa B.B. PeltleTisik

«31» 08 2023 1. «31» 08 2023 T. Gl 08 2023 T
PABOYASA ITPOTPAMMA

yueOHoro npeamera «@usuka

JuTst oOy4Jaromuxcs 5-9 kimaccoB

ropoa Hopuibcek
2023



HOACHUTEJBHAA 3AIIMCKA

[Iporpamma mo ¢u3uMKe Ha ypPOBHE OCHOBHOrO OOIEro o0pa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJIOKEHUI M TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW OOpa30BaTENbHOW MPOrPaMMBbl, MPEACTABICHHBIX B
dI'OC OO0, a Takke c¢ yu€roM (enepanbHO pabdoyell MporpamMmel
BocniuTanus u KoHnenuu npenoaaBanus yueoOHoro npeamera «Duzukay.

Copepxanve mporpaMMmbl MO (U3MKE HaIpaBiIeHO Ha (opmMupoBaHHE
€CTEeCTBEHHO-HAYUYHOU TPaMOTHOCTH OOYYaIOIIUXCS U OPTaHU3AIMI0 U3YyUYCHUS
(Gbu3uKN Ha AEATEILHOCTHON OCHOBe. B mporpamme mo (pusuke y4uTBHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpenMera B peanuzaruu tpedoanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM M METaNpeMETHBIM pe3yJbTaTaM OOy4eHHs, a
TaKKe MEXIPEAMETHBIE CBS3U €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O O0IIET0 00pa3oBaHuUs.

[Iporpamma 1o ¢u3MKe YCTAaHABIMBAET paclpefeieHrue y4eOHOro
Marepuaia 1o rojaM oOyueHus (IO KiaccaMm), Npeajaraer MNpUMEpPHYIO
MOCJIEI0OBATEIbHOCTh M3YyYEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS
MPEAMETHOIO COJIEpKaHUs U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa C IENbIO OKa3aHUS METOIUYECKON
MOMOIIM YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl O Y4eOHOMY TIPEIMETY .

dusnka SABISIETCS CHUCTEMOOOPA3YIOIIMM ISl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX NPEIMETOB, IOCKOJIbKY (U3NYECKHE 3aKOHBI JIeKaT B OCHOBE
MPOIICCCOB M SBJICHWM, H3y4aeMbIX XUMHUEH, OHMOJOTHEH, acTPOHOMHEH u
¢busnueckoil reorpadueif, BHOCUT BKJAJ B €CTECTBEHHO-HAYYHYIO KAapTUHY
MHUpa, MPeOCTaBIsAeT HauboJee sICHbIe 00pa3Ibl MPUMEHEHHSI HAYYHOTO METO/1a
MO3HAHUS, TO €CTh CIIOCO0A MOTYyYEeHUS! JOCTOBEPHBIX 3HAHUN O MUPE.

OpmHa 13 TIaBHBIX 33/1a4 (PU3HUECKOro 0O0pa3oBaHUs B CTPYKTYpE OOIIEro
o0pa30oBaHUs COCTOUT B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U
HWHTEpeca K HayKe y 00y4arommmxcsl.

N3yuenne ¢uznku Ha ©0a30BOM ypOBHE MPENNOJaracT OBJIAJICHHUE
CJIeIYIOIIUMU KOMITETEHTHOCTSIMH, XapaKTepU3y MU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4HO OOBSCHATH SIBJIICHHSI,

OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHNUS;
WHTEPIPETUPOBATh JAHHBIE W HCIONB30BAaTh HAYYHBIC JOKA3aTEIbCTBA JIJIS
MOJIyYeHHS BBIBOJIOB.

enn wu3ydenuss (U3MKKM HA YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaaBaHus ydeOHOro mnpeamera «Duszuka» B



oOpa3oBarenbHbIX opraHu3zanusx Poccuiickoit ®enepanuu, peanu3yromux
OCHOBHBIE 001Ie00pa30BaTEIbHBIE IPOTrPaMMBbl, YTBEPKIAEHHON pEHICHUEM
Komnernn MunnctepcTBa npocsetieHus: Poccuiickoit denepanuu (IpoTOKOJI OT
3 nexabpst 2019 r. Ne T1K-4BH).

Ieaun n3yyenus Gu3nNKu:
npuoOpeTeHre MHTEepeca U CTPEMIICHHS O0YyYalolIuXcs K HAyYHOMY H3yYEHHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
pa3BUTHE MPEACTABICHUA O HAYYHOM MeETOJE NO3HaHUSA U (HOPMHUPOBAHUE
MCCJIEeI0BATENBCKOIO OTHOIICHUSI K OKPYAIOLUM SIBJICHUSM;

(opMHpOBaHWE HAYYHOI'O MHUPOBO33PEHHUSI KaK pe3yibTaTa H3y4YEHHsS OCHOB
CTPOEHMSI MaTepUH U QPyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMHpoBaHUE TPEACTaBICHUH O poid (U3UKUA IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEJCTABICHUI O BO3MOXHBIX cpepax Oyayien npodeccnoHanbHOU
NeSITeTbHOCTH, CBSI3aHHOM ¢ (PM3HUKOM, MMOJATOTOBKA K JalIbHEUIIIEMY O0y4YEeHUIO B
HTOM HAIpPaBJICHUU.

JlocTrkeHre 3TUX Lejed mporpaMMbl MO (PU3MKE Ha YPOBHE OCHOBHOT'O
obmiero oOpa3oBaHHsA OO0ECTIEUMBACTCS PEIICHHUEM CIEAYIOIUX  3a4au:
npuoOpeTeHne 3HaAHUI O TUCKPETHOM CTPOEHUM BEIIECTBA, O MEXaHWYECKHUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

NpUOOPETCHUE YMEHHUH OIUCHIBATH U OOBICHATH (DU3WUYECKUE SIBJICHUSA C
UCIIOJIb30BAaHUEM MOJIYYEHHBIX 3HAHUN;

OCBOCHHE METOJIOB PELICHUS MPOCTEMIINX PACUETHBIX 3a/1a4 C UCIOJIb30BAaHUEM
buU3HYEeCKUX MOJIENIECH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/a4;
pa3BUTHE yMEHUN HAOIIOJaTh NPUPOJIHBIC SIBICHHUS U BBINOJHATH OIBITHI,
nabopaTopHble  pabOTBl M 3KCHEPUMEHTAJIbHBIE  HMCCIECIOBAaHUSA  C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX IPUOOPOB;

OCBOCHHME TPUEMOB palboThl ¢ HHPOpMaLKer (U3HNUYECKOro CoAepKaHus,
BKJIIOYAsi HMH(OpPMALMIO O COBPEMEHHBIX AOCTHKEHUSAX (PU3MUKH, aHaIu3 |
KPUTHUECKOE OLIEHWBaHUE MH(POPMAIIH;

3HaKOMCTBO €O cdepamMu NpodecCHOHATBHON JEATEIbHOCTH, CBS3aHHBIMH C
GbU3NKON, U COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JIOCTHUKEHUSX
(bu31YECKON HAyKH.

Ha u3yuenue ¢usuku (6a30BbIil YpPOBEHb) HA YPOBHE OCHOBHOTO OOIIErO
oOpa3oBaHus oTBoauTcs 238 yacoB: B 7 kiacce - 68 yacoB (2 yaca B HEJIEIO), B
8 kmacce - 68 vacoB (2 ywaca B Hexemwo), B 9 kmacce - 102 gaca (3 yaca B
HEJICITI0).

[Ipennaraemslii B mporpaMme Mo Gpu3uke nepeyeHs J1adbopaTopHbIX paboT U



ONBITOB HOCHUT PEKOMEHIATEIbHBIM XapakTep, YyUYMTeNb JejacT BBIOOP
NPOBEJCHUS Ja0OPATOPHBIX PA0OT W OMNBITOB C YYETOM WHJIWBHIYaJTbHBIX
OCOOCHHOCTEH  OOydarIUXCs, CIHCKa OKCICPUMEHTAJIbHBIX  3aJaHuM,
npejiaracMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa 10 (hHU3HKE.



COAEPKAHUE OBYUEHUA

7 KIIACC

Pasznes 1. ®u3uka u e€ poJsib B IO3HAHUM OKPY’KalOLIEero Mupa.

®usuka - Hayka o mpupone. SABineHus npupoabl. OU3NUECKUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®uznueckre BenuuuHbl. M3mMepenue ¢usznueckux BenuyuH. Ouznyeckue
npuoopsl. [lorpemHocts u3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢u3uka u [pyrue ecTeCTBEHHbIE HAyKH H3Y4aloT MPHUPOAY.
EcTtecTBeHHO-Hay4YHbI METOJ MO3HAHMS: HAONIOACHHE, IOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIABMKEHHUE TUIIOTE3, OKCHEPUMEHT [0 TNPOBEPKE THIOTE3,
oObsicHeHHe HaOmoaaemMoro sBieHus. OnucaHue (U3NYECKUX SBICHUHA C
ITIOMOLIBIO MOJIEIIEH.

Jemoncmpayuu.

MexaHn4yecKue, TEMIOBBIE, JJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
duznyeckue NpuOOpPHI U MpoLeaypa NPIMbIX H3MEPEHUN aHATIOTOBBIM U
U (HPOBBIM TPUOOPOM.
Jlabopamopnuie padbomout u onvimot.
Omnpenenenue UEHbI IeJIEHUS MIKaIbl U3MEPUTEIBLHOTO Tprbdopa.
N3mepenne paccTOSHUMN.
N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TETA.
Omnpenenenue pasMepoB MaJIbIX TEII.
N3mepeHne TeMriepatypsl MpyU NOMOIIM KUJIKOCTHOTO TEPMOMETpPA M JATYHKA
TEMIIEPATYPHI.
IIpoBeneHnne uccnenoBanus 10 MPOBEPKE TUIOTE3bI: JAIbHOCTD MOJIETA NIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM 00JIbIlIE, YeM OOJIbIIIE BHICOTA IIyCKa.

Paszpnes 2. [lepBoHavyanbHbIe CBEJACHUS O CTPOCHHH BeleCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJBI, KX pa3Mmepsl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHue dvacTtul BemecTBa. CBsA3b CKOPOCTH JBHJKEHHS YacTULl C
Temneparypoil. bpoyHoBckoe aBwkenue, nuddysus. BzaumopaeiicTBue yacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHUE T'a30B, KUJIKOCTEU U TBEPABIX
(xpuctaminyeckux) Tea. B3auMocBs3p MEXIy CBOWCTBaMHU BEIIECTB B Pa3HbIX
arperaTHbIX  COCTOSHMSIX M HUX  aTOMHO-MOJIEKYJIIDHBIM  CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

HabmtoieHue OpoyHOBCKOTO IBUYKEHUS.



HaGmonenune nuddysun.
HaOnronenue sBieHUN, OOBSICHSAIONIUXCS TMPUTSHKEHUEM WIM OTTAIKMBAHUEM
YacTHIl BEIIECTBA.

Jlabopamopnuie padbomot u onvimet.

OrneHka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIONIb30BaHUEM (oTorpaduit).
OnbITH TI0 HAOTIOIEHUIO TETIOBOTO PACIIIUPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMoOJelcTBHE TeJl.

MexaHnuueckoe ABWXKEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpefHsisi CKOPOCTh MPH HEPABHOMEPHOM JBHKEHUU. Pacu€r myTtu u
BPEMEHU JBUKEHUS.

SBneHrne WHEPHUU. 3aKOH MHEpUHMH. B3auMoneicTBHE Ten Kak MpUYMHA
M3MEHEHMSI CKOPOCTU JABWIKEHMsI Tel. Macca Kak Mepa WHEPTHOCTH Tela.
[TnoTHOCTH BemiecTBa. CBSi3b IUVIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €AUHUIIC
o0BnEMa BellecTna.

Cuita Kak XxapakTepucTHKa B3auMoiecTBus Teil. Cuia ynpyrocTy U 3aKoH
I'yka. I3MepeHue cuiibl ¢ MOMOIIBIO TUHAMOMETpa. SIBJIeHNEe TATOTCHUS U CUjia
Tsokectd. Cuila TsDKeCTH Ha Jpyrux IUiaHetax. Bec Tena. HeBecomocTsb.
CnoxeHue cuil, HalpaBlICHHBIX MO OJHOM MpsMoil. PaBHomeWcCTByromas CuUil.
Cuna tpenus. TpeHue CKOJIBKEHHS W TPEHHUE MOKos. TpeHue B mpHUpoae u
TEXHUKE.

Jlemoncmpayuu.

Hab6mronenne MexaHnuecKoro JIBHKCHUS TeTa.

N3mepeHne cKkopoCTH MPSAMOJIUHENHOTO ABUKEHHUS.
HaOmnronenue siBneHust HHEPIIUU.

HaOnronenne n3aMeHeHus CKOpOCTHU MPU B3aUMOJICHCTBUU TEJ.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEI.

CrnoxeHue chll, HallpaBJICHHBIX 1O OJTHOM MPSMOM.

Jlabopamopnuie padbomout u onvimol.

OnpeneneHue CKOPOCTH PABHOMEPHOTO JIBMXKEHUS (IIapUKa B KHAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

Onpenenenue cpeaHed CKOPOCTH CKOJIbKEHUA Opycka WIM IIapuka 10
HAaKJIOHHOM IJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OneIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  pacTsikeHus  (aedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

OMNBbITHI, T€MOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHHSI CKOJBXKEHHS OT Beca
TeJla U XapakTepa CONMPUKACAIOIINUXCS MOBEPXHOCTEH.



Paspnes 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbBIIEHUS M YBEIUYEHHUs HaBieHud. JlaBieHue
raza. 3aBUCHUMOCTb JaBJIEHHA Tra3a OT o00bEma, Temneparypsl. [lepenaua
NABICHUS TBEPABIMU TEJIAMM, OKUAKOCTSIMM M rasamu. 3akoH Ilackams.
[IHeBMaTHUecKMEe MalIMHBL. 3aBUCHUMOCTH JIaBJICHUS JKUJIKOCTU OT TIJIyOHHBI.
['uapocratnueckuii mapagokc. CooOmaroniecss cocyasl. [ uapaBIudecKue
MEXaHHU3MBI.

Atmocdepa 3emin u atMocepHoe naBieHue. [IpudnHbI CynecTBOBaHUS
BO3AyIHON 00omouku 3emun. Onbit Toppuuennu. M3mepenue armochepHoro
JaBJIeHUs. 3aBUCHUMOCTh aTMOC(EpPHOTO AaBIEHUS OT BBICOTHI HAJ YPOBHEM
mopsi. [Ipubops! nmst u3mMepeHus atMochepHOTo JTaBJICHHUS.

JleiicTBME KUAKOCTM M Tra3a Ha IOIpyXKEHHOE B HHUX  TeJO.
BreitankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. I[liaBanue Ten.
BosnyxonnaBanue.

JHemoncmpayuu.
3aBUCUMOCTb JABJICHHS Fa3a OT TEMIIEPATYPBHI.

Ilepenaya naBneHUs )KUIKOCTBIO U TA30M.

Coolmaromuecs: CoCyabl.

['mapaBnuyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAIKMBAIOIIEH CHIIBI OT 00bEMa MOTpYy>KEHHOM YacTH Tella U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

VYcnoBue ImiiaBaHMs TeJ: IUIABAHUE WIIM IIOTPY)KEHHE TEJI B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TEJIa U KUJKOCTH.

Jlabopamopnuie pabomet u onvimol.
HccnenoBanue 3aBUCMMOCTH Beca Tejda B BOjAE OT o0ObEMa MOrpyKEHHOH B
KUAKOCTb YaCTHU Tela.
Ornpenenenue BBITAIKMBAIOIIEN CUJIbI, IEUCTBYIOIIEH HA TENO, MOIPYKEHHOE B
KUJKOCTD.
[IpoBepka HE3aBHCUMOCTH BBITAJIKABAIOIICH CHJIBI, JICMCTBYIOIIEA Ha TEJIO B
KUAKOCTH, OT MacChl TeJa.
OnbITel,  OIEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJIKUBAOLIEH  CHJIBL,
JACUCTBYIOLIEH Ha TENO B JKHIKOCTH, OT 00bEMa MOTPYKEHHOW B KHUAKOCThH
YacCTH Teja U OT IUNIOTHOCTH KUIKOCTH.
KoHcTpynpoBaHue apeoMeTpa WIA KOHCTPYMPOBAHUE JIOJKH U ONPEIEIICHUE €€
IPYy30II0ABEMHOCTH.

Pa3nen S. PaGora u MOIIHOCTB. JHeprus.



Mexanuueckasi pabota. MOIIHOCTS.

[IpocThie MexaHU3MBIL: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. IIpumeHeHue mnpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onoroe mpaBwio» MexaHukd. KIIJ[ mnpocteix MexaHusmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass »Heprus. KuHernueckas W NOTEHIMAIbHAs HHEPTHUS.
[IpeBpailieHre OJHOTO BHJIa MEXAHUYECKOW DSHEPrud B JpPYroi. 3akoH
COXpPAHEHHS DHEPTUH B MEXAHUKE.

Jemoncmpayuu.

[TpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopnuie padbomot u onvimet.
Onpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JIBHJKEHHMM TeJla T10
TOPU30HTAIBHOMN ITOBEPXHOCTH.
UccnenoBanue ycioBUil paBHOBECHS pblyara.
N3mepenue KII/[ HaKIIOHHOW MIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUN.
8 KJUIACC

Paszpnes 6. TenioBbie AiBJICHUA.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKOW TEOPUU CTPOEHUS
BeniecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OIBIThI, NOATBEPKIAAIOLINE
OCHOBHBIE TTOJIOKEHUS] MOJIEKYJIIPHO-KMHETHUECKOU TEOPHH.

Mopenu TBEPAOro, >KUAKOTO M Ta3000pa3HOrO COCTOSHUW BEIECTBA.
Kpucrammueckue u amopdHbie Tena. OObsICHEHHE CBOMCTB Ta30B, )KUIAKOCTECH U
TBEPABIX TEJ HAa OCHOBE IIOJOKEHHUH MOJIEKYJIIPHO--KUHETUYECKOW TEOPHH.
CMaunBaHue U KanWUIIpHBIE sBIeHU. TeraoBoe pacuIMpeHne U CKaTue.

Temmneparypa. CBsa3b TemmepaTypsl O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpenusiss sHeprus. CrnocoObl M3MEHEHHUsI BHYTPEHHEH JHEpPIruu:
Tellonepesaya M coBepuieHue  paboTel.  Buabl  Teronepenauu:
TEIJIONPOBOJAHOCTh, KOHBEKIHUS, U3TyUEHUE.

KonuuectBo TemnoThl. Y ieiabHas TEMIIOEMKOCTh BelecTBa. TernaooOMeH u
TEIUIOBOE paBHOBeCHME. YpaBHEHHE TEIUIOBOro OamaHca. IlnaBnenuwe w
OTBEPJICBAHME KPUCTAJUIMYECKUX BEIIECTB. YJENbHAsI TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjeHcanus. Mcnapenue. Kunenue. YnenbHas Tersora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPATyphl KUIEHUS OT aTMOC(EPHOro
JaBJICHUS.

BnaxnocTte BO3ayXA.

DHeprus TOIJIMBA. Y I€JIbHAS TEMJIOTA CTOPaHUS.

[Ipunuunel padots! TerioBbix apurareneit KI1/] terosoro nquraresns.



TerioBble IBUTATENN U 3aLATA OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIUIOBBIX MPOIIECCaAX.
Hemoncmpayuu.
Ha6mronenne OpoyHOBCKOTO JIBUKEHHUS.
HaGmonenune nuddysuu.
HaOnroenue siBneHnii cMauMBaHUs M KallWIISIPHBIX SIBJICHUU.
HaGmronenue TemioBoro pacuiupeHus Tel.
N3meHeHune naBieHus ra3a npyu M3MEHEeHUH 00bEMa U HarpeBaHUU WU
OXJIAJKICHUHU.
[IpaBuna nsMepeHus: TeMIEepaTypsl.
Bubr Tenonepenaum.
OxJaXxJieHue Ipyu COBEPIICHUH padOTHI.
HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMU.
CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
HabGnronenue xkureHus.
HabGmrogenune noctosiHCTBA TeMIIepaTyphl P MJIaBJICHUU.
Mopaenu TeIJIOBBIX JABUTaTEIICH.
Jlabopamopnuie pabomet u onvimol.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OMnbITEI O BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbITeI O HAOJIOACHUIO TETVIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX
TelL.
Omnpenenenue AaBiIeHUS BO3yXa B OaUTOHE IITIPHUIIA.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3AyXa OT €ro o0bEma u
HarpeBaHus WIN OXJIAKICHUA.
[TpoBepka runores3sl JUHEMHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HaGnronenue n3aMeHeHust BHyTpEHHEH SHEPTUU Tea B pe3yJIbTaTe
Teronepeaay U paboThl BHEITHUX CHUJI.
HccnenoBanue siBIEHUS TEINIOOOMEHA IMPU CMELIMBAHUU XOJOJIHON U TOpsYei
BO/JIBL.
Omnpenenenue KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJIOHM MPHU TEMI00OMEHE C
HarpeThiM METATTMYECKUM IIUIUHIPOM.
Onpenenenue yaelbHON TEIIIOEMKOCTH BEILIECTBRA.
HccnenoBanne nponecca UCIapeHusl.
Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JbJA.
Pa3znen 7. JinekTpuyeckue 1 MAarHUTHbIE SIBJICHHS.



OnekTpu3anus Tel. J[Ba poaa dJIEKTpUUYECKUX 3apsafoB. Biaumopeincraue
3apsOKEHHBIX Tesl. 3akoH KyiloHa (3aBUCMMOCTH CHJIBI  B3aUMOJEHCTBHUSA
3apsKEHHBIX T€J OT BEJIUYUHBI 3apsJI0B U PACCTOSHUS MEXKy TEJIAMH).

Onextpudeckoe nose. Hanmpsok€HHOCTH anexTpudeckoro mnoss. [IpuHoummn
CYNEPIIO3ULIUU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »snekTpuYecKuxX 3apaoB. OJIEMEHTapHbIA 3JIEKTPUYECKHM
3apsan. Crpoenune aroMa. IIpOBOJHHMKM M JHMAJIEKTPUKH. 3aKOH COXpPAHEHUs
AIIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCJIOBHUS CYIIECTBOBAHUS AJICKTPUUYECKOTO TOKa.
HNcTouyHuKM MOCTOSHHOTO TOKa. JIEHCTBHSI 3JEKTPUUECKOTO TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUYECKHUM TOK B )KUJKOCTSAX U ras3ax.

Onextpudeckas nenb. Cuia ToOkKa.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJIHUKA. Y IEJIbHOE CONPOTUBIICHHE BelIeCcTBA. 3aKOH Oma
Uit ydactka nenu. IlociaepoBarenpHOE W NMAPAIUIENBHOE  COEAUHEHUE
IIPOBOJHUKOB.

PaGora u MoOIIHOCTH AyeKTpudyeckoro Toka. 3akoH Jhxoyns-JleHua.
DOneKTpuYecKue Lenu M MNOTPEOUTENN BJIEKTPUUYECKOM 5SHEpruud B  OBITY.
Kopotkoe 3ambikanue.

[ToctostHHble  MarHUTHL.  B3anMOAEHCTBUE  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosne. MarHutHoe nosie 3eMJIM M €r0 3HAY€HHe Ui KU3HU Ha
3emne. OnpiT Opcrena. MarHuTHOE MOJE JIEKTpUYecKoro toka. [Ipumenenune
DJIEKTPOMAarHuTOB B TEXHUKE. /[elicTBME MAarHUTHOTO NOJISI HAa IPOBOJHUK C
TOKOM. DNEeKTPOIBUTaTEIb IIOCTOSTHHOT O TOKA. Hcnonp3oBanue
AIIEKTPOJBUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel Dapanes. SBneHHe >SIEKTPOMArHUTHOW HWHAYKIUU. lIpaBmio
Jlenna. OnextporeHeparop. CnocoObl NOJYYEHHs 3JIEKTPUUYECKON SHEPIHH.
DJEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOUHUKAX YHEPIHH.

Jemoncmpayuu.

DJIeKTpHU3aLus TE.

JIBa pozia 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJACUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE IEKTPOCKOTA.

OnexTpocraTnyecKkass HHAYKIU.

3aKOH COXPAaHEHUS DJIEKTPUUECKUX 3aPSAIOB.

[IpoOBOAHUKY U TUDIIEKTPUKH.

MogenrpoBaHue CUIOBBIX JIMHUM 3JEKTPUYECKOTO OJIS.

M cTOYHHMKYN TOCTOSIHHOTO TOKA.

JIeHcTBUS DIIEKTPUIECKOTO TOKA.

DNEeKTPUYECKUN TOK B KUIAKOCTH.



["a30BbIi pa3psa.
N3mepenure cuiibl TOKa aMIepMETPOM.
N3mepeHne 3eKTpUUeCcKOro HaNpsKeHHsT BOJIbTMETPOM.
Peocrar u MarasuH cOnpoTHBIIEHUM.
BzaumonericTBrE ITOCTOSTHHBIX MArHUTOB.
MopenupoBaHue HEBO3MOKHOCTH pa3IeieHUs MOJOCOB MarHUTa.
MopenrpoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.
OnbIT IpcTena.
MarnuTtHoe 1oJjie Toka. DJIeKTPOMAarHuT.
JlelicTBHE€ MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.
DNEKTPOJBUTaTEIb OCTOSHHOTO TOKA.
HccnenoBanne sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
Omnerter apanes.
3aBUCUMOCTh HAIPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUM €T0
BO3HUKHOBEHHUS.
DIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie padbomout u onvimol.
OnbITHI TI0 HAOTIOIEHUIO DIICKTPU3AINH TET MHAYKITUEH U Ipr
CONPUKOCHOBEHUH.
HccnenoBanne NeMCTBUA SJIEKTPUUECKOTO MO HA TPOBOJAHUKH U TUDJIEKTPUKHU.
COopka u npoBepka pabOThI JJIEKTPUUECKON LIETTH TOCTOSIHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.
N3mepeHune u peryjJnpoBaHie HAPsHKEHUS.
HccnenoBanre 3aBUCUMOCTHY CHJTBI TOKA, UAYIIETO YEPE3 PESUCTOP, OT
COTNPOTHUBJICHUS] PE3UCTOPA U HAMPSDKEHUS HA PE3UCTOPE.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JJIMHBI, IUIOLIAIU TONEPEYHOr0 CEYEHUS U MaTepHaa.
IIpoBepka npaBuia CIOKEHHS HAIPSKEHUN MPU MMOCIEA0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka npaBuia AJis CUIIbI TOKa MPHU MapauieIbHOM COCIUHEHUU
PE3UCTOPOB.
Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PEe3UCTOp.
OrnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIJICISIEMON Ha PE3UCTOPE.
UccnenoBanre 3aBUCUMOCTH CUJTBI TOKA, UAYIIETO Yepe3 JIaMIIOUKY, OT
HaNpsHKEHUS Ha HEW.
Onpenenenue KII/[ HarpeBarens.
UccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yueHne MarHUTHOTO TOJISI TMOCTOSHHBIX MAarHUTOB MPU WX OOBEIUHEHUU W



pa3/IeICHNH.

HccnenoBanne AeUCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHIIBI B3aMMOJICUCTBUSA KATYLIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HaIllpaBJICHUS TOKA B KaTYIIIKE.

N3ydenne neicTBUs MArHUTHOTO MOJISI HA POBOJIHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUATATEIS.

N3mepenue KIIJ anmekTpoaBUrateibHON yCTaHOBKH.

OneITel 1O MCCHEAOBAHUIO  SIBJICHHUS  DJIIEKTPOMArHUTHOM  MHIYKIMH:

HCCIIEIOBAHUE U3MEHEHUM 3HAUCHUS Y HAIPABJICHUSA MHAYKIHOHHOIO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JaBmkeHHe. MarepuanbHas Touka. CucTeMa OTcuéTa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBWXKEHUA. PaBHOMEpHOE NpPSMOJIMHEWHOE
nBwxkeHue. HepaBHoMepHOe mnpsimonnHenHOe  aBwkeHWe. CpenHsas u
MTHOBEHHAs! CKOPOCTB Teja IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOe mnpsMonuHelHoe aBkeHue. CBoOomHOE
najgenue. OnsiTel ["anues.

PaBHOMEpHOE IBMXKEHME 110 OKPY>KHOCTH. [leproa u yacToTa 0OpaleHus.
JIuneiHas u yriioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

IlepBpii 3akoH HproroHa. Bropon 3akon Herorona. Tperuit 3akoH
Herorona. [IpuHuun cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHUSI CKOJbXKECHUS,
CUJIa TPEHUS ITOKOsA, IPYTHUE BUABI TPEHHUS.

Cuna TsHDKECTH Y 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. [[Bmwxenue mianer Bokpyr ComnHua. IlepBas kocMuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPIOE Tello. PaBHOBecHe
TBEPJIOrO TeJIa C 3aKPEIUIEHHOM OChbiO0 BpamieHus. MomeHT cuibl. LleHTp
TSYKECTH.

Nmnynbece tena. U3Menenne nmmyinbsca. IMnynbe cuiibl. 3aKOH COXpPaHEHHUs
MMITyJibca. PeakTUBHOE NBUKEHHE.

Mexanudeckass pabota U MOUTHOCTh. PaboTa CHII TSXECTH, YIPYTOCTH,
TpeHusi. CBs3b 3Hepruu U padotel. [loTeHmanpHas >HEprusi Tela, MOIHATOrO
HaJ IIOBEPXHOCTBIO 3eMud. lloTeHnmanbHass DSHEpPrus CXKaTou IPY>KUHBL.
Kunernueckas sHeprus. TeopeMa 0 KWNHETUYECKON SHEPTUH. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU.

Jemoncmpayuu.



HaGnrogenne MexXaHMYeCKOTO JIBJKEHHSI Tella OTHOCUTENbHO pPa3HBIX Tel
OTCYETA.
CpaBHeHuEe TyT€d W TPACKTOPUM JABUKEHUS OJHOTO W TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.
N3mepeHne cKkOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBH>KEHUSI.
HccenenoBanre npu3HakoOB PaBHOYCKOPEHHOIO IBUKEHUS.
Habmroienue nBu>KeHus Tena Mo OKPYKHOCTH.
HaGnrogenne MexaHWYEeCKUX SIBICHHH, MPOUCXOMASIIUX B CHCTEME OTCuéra
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUXEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHUS Tea OT MACChl TeJa U ICUCTBYIOIIEH Ha HETO CHJIBI.
HabGnronenue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUM TETI.
N3meHeHne Beca Tea Mpu yCKOPEHHOM JBHKECHUH.
Ilepenaua ummyJsbca mpu B3aUMOJACHCTBUU TEIL.
[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TElL.
CoxpaHeHre UMITyJIbCca MPHU HEYTIPYTOM B3aUMOJCHCTBUH.
CoxpaHeHue UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnne peakTUBHOTO ABUKEHUS.
CoxpaHeHHe MEXaHUYECKON SHEPIUU ITPH CBOOOTHOM IMaJICHUH.
CoxpaHeHrnEe MEXaHWYECKOW DSHEPTrMU MPU [BWKEHUU TeJla MOJ JEHCTBUEM
MPY>KUHBI.

Jlabopamopnule padomol u onvimol.
KoHcTpynpoBanue Tpakra [ pasroHa W JAIBHEHMIIEro pPaBHOMEPHOIO
JIBUKECHUS IIAPUKA UITU TEIEKKH.
Omnpenenenue cpegHell CKOPOCTH CKOJBXKEHUS OpycKa WM JIBUKEHHUS IIapuKa
10 HAKJIOHHOM TTIOCKOCTH.
OnpeneneHue YCKOpEHHs Tela TMPHU PaBHOYCKOPEHHOM JIBHOKEHUM  I10
HaKJIOHHOW ITOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IIYTH OT BpPEMEHM TIPU  PABHOYCKOPEHHOM
JIBUKEHUM 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka rumoTe3bl: €clii MpU PaBHOYCKOPEHHOM JBM)KEHHU 0€3 HadyalbHOM
CKOPOCTH ITyTH OTHOCSITCA KakK psifi HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.
HccenenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMaJIbHOTO
JaBJICHUS.
Onpenenenue kodhPUIieHTa TPEHUS CKOJbKEHUSI.
Onpenenenue KECTKOCTU NPYKUHBI.
Onpenenenue padOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBH)KEHHMH TeJla I10



TOPU30HTAIBHOMN ITOBEPXHOCTH.

Onpenenenue pabOThl CUIIBI YIIPYTOCTH MPU MOABEME Ipy3a ¢ UCHOJIB30BAHUEM
HEMNOJIBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydeHne 3aK0OHa COXPAaHEHHUS YJHEPTUH.

Pasznen 9. Mexanunveckue Ko1e0aHUs U BOJIHBI.

KonebatenbHoe paBmkenue. (OCHOBHBIE XapaKTEPUCTHKH KOJIEOaHUIL:
[IEpUOJI, 4acTOTa, aAMIUIATyJIa. MareMaTu4eCKMi W TPYKUHHBIA MasSTHUKHU.
[IpeBpalenrie sHEprun MpU KoJaedaTeIbHOM ABUKEHUU.

3aryxatouue  koneOanus. BwiHyxkaeHHble — KosebaHus.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoiCTBa MeXaHMYECKUX BOJH. I[IpomonbHble U
[ornepeyHble  BOJNHBL. JIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHEHUS.
MexaHn4YecKue BOJHBI B TBEPJOM TENE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKoCTh 3ByKa U BbicoTa ToHa. OTpaxeHue 3Byka. UHdpa3Byk u
YIbTPa3BYK.

JHemoncmpayuu.

HabGmonenue xoneGaHuii Ten MoJ AEMCTBUEM CHIIBI TSKECTH U CUIIbI YIIPYTOCTH.
HabGnronenue xonebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmroienue BeIHYXIEHHBIX KOJIEOaHH U pe30HaHCca.

PacnipocTpaneHre poI0JIbHBIX M MONEPEYHBIX BOJIH (HA MOJIEIHN).

HaGmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

Jlabopamopnule padomol u onvimol.

Omnpenenenre 4acToThl U Mepuo/ia KouedaH!il MaTeMaTHYeCKOro MasTHUKA.
Omnpenenenue 4acToThl U Mepruoaa KojieOaHUuM MPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCMMOCTH TEpUOIA KOJIEOAHHM MOABEIIEHHOTO K HUTHU Tpy3a
OT JIJTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IepHOJa KoJeOaHUN MPYKMHHOTO MAasTHHKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUM Ipy3a, MOJBEIIEHHOIO K HUTH,
OT MaccChl Ipy3a.

OmnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MNEpHOAa KOJEOAHUN MPYXKUHHOTO
MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

N3mepeHne yckopeHusi CBOOOHOTO MaJeHHUS.

Pasnen 10. DiiekTpOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbBIE BOJIHBI.

DOIEKTPOMArHUTHOE  TOJIE.  JJEKTPOMarHuTHble BOJIHBL.  (CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [IIkama 37eKTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJH JJIsi COTOBOM CBS3U.

DOnexTpomarHuTHas npupoza ceera. CKkopocTh cBeTa. BoaHOBBIE CBOICTBA



CBETA.

Jlemoncmpayuu.

CBoiiCTBa PEKTPOMATHUTHBIX BOJIH.
BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomout u onvimol.

N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBID MOOUIBLHOIO
tenedoHa.

Paszpnes 11. CBeToBbBIC SABJICHHS.

JlyueBass  mopmens  cBeta. Mcrounukum — cBera.  IIpsamonuHerHoe
pacripoctpaHeHue cBera. 3atrmeHus Connua u Jlynel. OtTpaxeHue cBera.
[Tnockoe 3epkano. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpesiomieHus cBeta. [lonHoe BHyTpeHHEE
oTpakeHue cBeTa. VICrnoap30BaHME TMOJHOTO BHYTPEHHETO OTpPaXKEHUs B
ONTHYECKHX CBETOBOJAAX.

Jlunza. Xox nydeir B nuH3e. Omnthueckas cuctema (oToammapara,
MHKpPOCKONIa U Tejieckomna. ['J1a3 kak omnruhuyeckas cuctema. bim3opykocTs u
JIaJIbHO30PKOCTb.

Paznoxenue Oenoro csera B crnektp. Onbitel HetoToHa. CrnoxxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus ceera.

Jemoncmpayuu.

IIpsamonuHeHoe pacipoOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

OnTudecknii CBETOBO/I.

Xop jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyyenune n300paxxeHUi ¢ MTOMOUIBIO JTUH3.

[Ipunnun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
Mopens ria3sa.

Pasnosxenue 6emnoro cBera B CHEKTP.

[Tonyyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnuie padbomout u onvimol.

HccnenoBanre 3aBUCUMOCTH yTIila OTPAXKEHUSI CBETOBOTO JIyda OT yrja MaJeHHs.
N3yuenue xapakTepucTUK U300pakeHus MpeMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTJla TPEIOMIIEHHS CBETOBOrO Jiyya OT yIJia
NaJIeHUs] Ha TPAHULIE «BO3yX-CTEKIION.

[Tomygyenmne n300pakeHU# ¢ TOMOIILI0 COOMPAFOICH JTUH3HI.



Onpenenenue (OKYCHOTO pPACCTOSIHUSI M ONTHYECKOW CHIJIBI coOuparomei
JIUH3BI.

OnBITHI TIO Pa3IOKEHUIO OEIOTO CBETA B CIIEKT).

OnbITHI IO BOCTIPUATHIO IIBETA MPEIMETOB MPU X HAOIIOACHUH Yepe3 IBETOBBIE
(GUIBTPBHL.

Pa3gea 12. KBaHToBbIE SIBJICHUS.

Omnwitel Pezepdopaa u nnanerapras monens atoma. Mojens atoma bopa.
HcnyckaHue U noriomeHne ceeta aroMoM. KBaHThl. JIMHEYaThie CIEKTPHI.

PamnoaktuBHoCcTh. Anbda-, Oeta- u ramma-uzinyudeHus. CTpoeHHe
aTOMHOrO sanpa. Hykiionnas Mmoznens aToMHOro sapa. M3oronsl. PannoaktuBHbIe
npespauieHus. llepuon nmonypacnaaa aTOMHBIX SAED.

AnepHble peakuny. 3aKOHbI COXPAHEHHUs 3apsSI0BOIO0 M MAacCOBOIO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sijiep. CBa3b Macchl M dHepruu. Peakuum cuHTe3a U
nenenus anep. Ucrounuku snepruu CoHIla U 3BE3.

SnepHas sHepretuka. J[eMCTBUS paAMOAKTUBHBIX W3JIyYCHUM Ha KUBbBIC
OpraHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4YeHUS U MOTJIONICHUS.

CrexTpsl pa3Iu4yHbIX ra30B.

Cnektp Bogopona.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTta cuéryrka HOHU3UPYIOITNX U3ITYICHHH.

Perucrpanus usinydyeHus: IpUpOIHBIX MUHEPAIOB U MMPOLYKTOB.

Jlabopamopnuie padbomout u onvimot.

HaOnronenue CrlomHbIX U JIMHEHYATBhIX CIIEKTPOB U3ITyUCHUSI.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY IMyTH (1O
dboTorpadusim).

N3mepenne paanoakTUBHOTO (oHa.

IHoBTOpPHUTEIBLHO-0000 1A IMH MOAYIb.

[ToBTOpHUTENHEHO--00001IIAIOIITHI MOJyJb [IpeIHA3HAYECH U1
cCUCTeMaTU3allui U  O0OOIIEeHHUS] TMPEAMETHOTO COJCp)KaHUSA W  OIbITa
JeSTENbHOCTH, MPUOOPETEHHOTO MPU M3YUYEHHH BCETo Kypca (pU3MKH, a Takxke
JUISl TIOJTOTOBKM K OCHOBHOMY TOCYJIAPCTBEHHOMY JK3aMEHY MO (pu3uke s
oOyuJaronmxcs, BEIOPaBIIMX 3TOT YYEOHBII MpeaMeT.

[Ipy u3ydyeHUM [OaHHOTO MOAYJIA PEAIU3YIOTCI M CHUCTEMATU3UPYIOTCA
BUJBl JEATEIBLHOCTH, HAa OCHOBE KOTOPBIX OOECHEUYMBACTCS JAOCTUKEHUE
MPEAMETHBIX W METalpeJAMETHBIX IUIAaHUPYEMBIX pe3yJbTaTOB O0OyuYeHUs,
bopMHpyeTCSl €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB



UCCIIEIOBAHUSI SIBJICHUN TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHSIThH
(bu3nYecKue SIBICHUS, MPUMEHSS MOJYICHHBIC 3HAHWS, PEIIaTh 3a/1add, B TOM
YHUCJI€ KaY€CTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOWANBHO  JAEATENBHOCTHBIA  XapakTep  JAHHOIO  paszaena
peanu3yercs 3a CYET TOro, UTO 00YyYarolUecs BBINOJHAIOT 3a1aHMs, B KOTOPBIX
VM TIpEeJIaracTcs:

HAa OCHOBE TIOJYYEHHBIX 3HAHUM pacrno3HaBaTh W HAYYHO OOBICHSTH
(bu3nYecKue SBICHUS B OKPYIKAIOIIEH MPUPO/IE U TTOBCETHEBHOM JKU3HMU;

HCIIOJB30BaTh HAY4YHbIE METOJbI UCCIeAOBaHUSA (U3UYECKUX SIBJICHUMU, B
TOM YUCJIE AJISI IPOBEPKHU TUIOTE3 U MOTYyUYECHHS] TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HamOOJEe BAXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HANpUMEpP, NPAKTHUYECKOTO  HCIOJIb30BAaHHUS  Pa3JIMYHBIX
WCTOYHHMKOB HEPIMU HAa OCHOBE 3aKOHA MPEBPAILLCHUS W COXPAHECHUSI BCEX
W3BECTHBIX BUJIOB SHEPIUMU.



IHINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA INPOI'PAMMDBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA

N3yuenne ¢U3MKM Ha YpPOBHE OCHOBHOTO 00mero o06pa3oBaHUS
HAIIPaBJICHO HA JIOCTWKEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeIbHbIX PE3YIbTATOB.

B pesynprare wusyueHus GuU3NKM Ha YPOBHE OCHOBHOTO O0OIIEro
obOpa3zoBaHus y o0ydJaromierocs 0yayT copMHpOBaHbI CIICIYIOMINE JIMYHOCTHBIS
pEe3yJbTaThl B YACTHU:

1) maTpUOTHYECKOro0 BOCIIMTAHUS:

- TPOSIBIICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOU
bu3znuecKon HayKu;

- IIEHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUUCKUX YUEHBIX--(U3UKOB;

2) rpakIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

- TOTOBHOCTh K aKTMBHOMY yYacTHIO B OOCYKJIEHHUM OOIIECTBEHHO 3HAUYUMBIX
U 3TUYECKUX MPOOJIEM, CBA3aHHBIX C MTPAKTUUECKUM MPUMEHEHUEM JOCTHKEHUN
buzuky;

- OCO3HaHHWE BAXXHOCTH MOPAJIbHO--dTUYECKUX MPUHIMIIOB B JAEATEIbHOCTU
Y4EHOT0;

3) 3CTeTHYeCKOro BOCIIUTAHMSA:

- BOCHPUSITHE JCTETHYECKUX KA4eCTB (PU3MYECKOM HAyKu: €€ TapMOHUYHOIO
MOCTPOCHMUSI, CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOIO MO3HAHMS:

- OCO3HaHUE IIEHHOCTH (PU3UYECKOW HAyKW KaK MOIIHOTO WHCTPYMEHTA
MO3HAHUS MHUpPA, OCHOBBI PAa3BUTHUSI TEXHOJOTHM, Ba)KHEWIIEH COCTaBIISIOLIECH
KYJIBTYPBHI;

- pa3BUTHE HAY4YHOW JIOOO3HATEIHLHOCTH, WHTEpEca K HCCIEN0BATEIbCKON
NEeATENbHOCTH;

5) dopmupoBanus KYJbTYPbI 3/10POBbS " IMOIMOHAJILHOTO
0J1aronoJIy4ns:

- OCO3HaHHWE IIEHHOCTH 0e30macHOro o0pa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH IMpaBuUil OE€30MaCHOr0 TOBEACHHUS Ha
TpaHCHOpPTE, Ha JOPOrax, C SJIEKTPUYECKUM M TEIUIOBBIM OOOpYJOBaHUEM B
JOMAlTHUX YCIJIOBHSIX;

- chopmMupoBaHHOCTh HaBbIKa peQieKCUH, NpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOTO K€ MpaBa y APYroro YeJIoBeKa;

6) TpyaoBOro BOCIMTAHMS:

- AKTHMBHOE y4YacTHe B pEIICHUM MPaKTHUYECKUX 3a7ady (B paMKax CEMbH,



00pa3oBaTeILHON OpraHu3aliK, rOpPoJia, Kpasi) TEXHOJOTHUYECKON U COIMaIbHON
HAIPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIE U (PU3NUECKUX 3HAHUIA;

- HMHTEpeC K MPaKTUUYECKOMY M3YUYEHHIO MPOQECCHil, CBI3aHHBIX C (PUUKOI;

7) IKOJOru4eCKOro BOCIUTAHMSA:

- OpUEHTaIus Ha NPUMEHEHHE (U3MYECKUX 3HAHUU JUIs pelieHus 3a1ad B
00JacCTH OKpY’KaIOIIeW Cpefpl, IUJIAHUPOBAHUS TIOCTYNKOB U OICHKH HX
BO3MO>KHBIX MTOCJIEACTBUM JJIs1 OKPYKAIOILIEH CPELBI;

- OCO3HaHHE TJI00AJLHOIO XapaKTepa JKOJOTHYECKUX MpoOJieM M IMyTed HX
penieHus;

8) amanTanuM K HM3MEHSIOMIMMCHA YCJIOBHUSAM COLUAJIBHOM W NPHUPOTHOM
cpeabl:

- TOTpeOHOCTh BO B3aWMOJICUCTBUU TMPU BBINOJHEHUU HCCIEIOBAHUN U
MPOEKTOB (U3MYECKONW HAMPaBIECHHOCTH, OTKPBITOCTh OMNbBITY U 3HAHUSIM
IPYTUX;

- TIOBBIIIEHUE YPOBHSA CBOEM KOMIETEHTHOCTH 4Y€pe3 MPAKTUYECKYHO
NEeATENbHOCTD;

- ToTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHHH, B TOM yucie GOpMyIupoBaTh
UJIeU, TOHSTHUS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SABJICHUSX;

- 0co3HaHue AeUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001acTH
bu3uKuy;

- TUIAaHUPOBAaHUE CBOETO pPa3BUTHS B MPUOOPETEHWU HOBBIX (PUIUUYECKUX
3HAHUU;

- CTpeMJICHUE aHAIM3UPOBATh U BBISBJIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

- OILICHKA CBOMX JEHUCTBUM C YYETOM BIMSHHA HAa OKPYXKAIOIIYIO Cpexay,
BO3MOKHBIX TJI00QTBHBIX MOCTIECTBUIMA.

METANPEJMETHBIE PE3YJIbBTATBI

B pesynbpTare OCBOEHHS MPOrpaMMbl MO (pU3MKE Ha YPOBHE OCHOBHOTO
oOmero  oOpa3oBanuss y  oOywaromierocss  OyayT  c(OpMHpPOBaHbI
MeTanpeMeTHbIe pe3yJbTaThl, BKJIIOYAIOIIHE NO3HaBaTeNIbHbIE
yHUBEpCalbHble Yy4yeOHble JEWCTBUS, KOMMYHHMKATHBHBIE YHHBEpCAJIbHBIC
ydeOHbIe ACUCTBUS, PETYIATUBHbBIC YHUBEPCATbHBIC YIeOHbIC JCHCTBHS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble Jijornvyeckue aeicTBUA:
BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB (SIBJICHUN);
YCTaHABJIMBaTh CYHIECTBEHHBINM NpHU3HAK KiacCU(UKALUKM, OCHOBAHUS s



000011IeHNs U CPAaBHEHUS,
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;
BBISIBJISITE  NIPUYMHHO--CJICICTBEHHBIC CBSI3W TPU  HM3YYEHUU (PU3NICCKUX
SABJICHUM M TMPOLECCOB, IENaTh BBIBOABI C HCIOJb30BAHUEM JEAYKTUBHBIX H
WHIYKTUBHBIX yMO3aKJIIOUEHUW, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SX
(bu3MUeCKNX BEINYUH;
CaMOCTOATENbHO BBIOMpATh CIMOCOO pelIeHus y4yeOHOM (Qu3nyYecKor 3anayu
(cpaBHEHME HECKOJIBKMX BapUAHTOB PEIICHHs], BEBIOOP HAaMOO0JIee MOAXOASILIETO C
y4E€TOM CaMOCTOSTEILHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarejbcKue 1eHCTBUA:
UCII0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKUI HHCTPYMEHT O3HAHUS;
OPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIIOKHBIN
(bU3UYECKHIA SKCIIEPUMEHT, HEOOJIBIITOE UCCIeA0BaHNEe (PU3NUECKOTO SBIICHHS;
OIICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIIUIO, TIOJYYCHHYIO B
XO0/JI€ UCCJIEIOBAHUSI WJIM HKCTIEPUMEHTA;
CaMOCTOSITeNIbHO (PopMynupoBaTh OOOOIIEHUST U BBIBOABI MO pe3ysbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIIEA0BAHNUS;
IPOTHO3UPOBATh BO3MOKHOE JlajibHEHIIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a
TaK)K€ BBIJABUTATH IPEINONOKCHUS 00 WX Pa3BUTHH B HOBBIX YCJIOBHSX W
KOHTEKCTaX.

Pabora c undgopmanmeii:
IPUMEHSThH Pa3INYHbIE METO/IbI, THCTPYMEHTHI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE
uH(bOpMAaIlM WM JaHHBIX C YYETOM MpEeJIOKEHHOW ydeOHOU (u3nyeckoin
3a/1a4u;
aHAMM3UPOBaTh, CHUCTEMATHU3UPOBATh MW HMHTEPIPETHPOBATH WHGOPMAIIIIO
Pa3IUYHBIX BUJOB U (POPM TIPEICTABICHHUS,
CaMOCTOATENbHO BHIOMPATh ONTUMAJIbHYIO (POPMY MpPEACTABICHUS HH(DOPMATUU
U WUIIOCTPUPOBATH PEIIaeMble 3aJa4d HECIOKHBIMU CXEMaMH, JHarpamMaMu,
WHOU rpaduKol U UX KOMOMHAIIUSIMHU.

KoMMmyHHKaTHBHBIE YHHBepPcaibHbIe YueOHble 1eliCTBUS:
B XOJIe 00CYXIeHUsI yueOHOTO MaTepuasa, pe3yabTaToB JJabopaTOPHBIX padoT U
IPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1a€MOM TEMbI U BBICKA3bIBaTh
ujey, HaIleJICHHbIC Ha PEIICHUE 3aJa4yd W MOJepKaHnue OJaroenarelbHOCTH
OOILIEHHUS;
COMOCTABIISATh CBOU CYXKJIECHUS C CYXACHHUSIMU JPYTUX YYAaCTHUKOB JIMAJIOra,
0oOHapy>KHUBaTh Pa3JIMYME U CXOJACTBO MO3ULUH;
BBIPA)KATh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;



nyOJUYHO NPENCTaBIATh PE3YJNbTAThl BBINOJHEHHOTO (PU3UYECKOrO OIbITa
(3KCIIEpUMEHTA, UCCIIeI0BAHUS, TPOCKTA);

NOHMMAaTh ¥ MCHOJb30BaTh MPEUMYILIECTBA KOMAaHIHOM M WHIUBUAYaTbHON
paboThI MpU PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEeMBI;

OPUHUMATh L€ COBMECTHOM JESTENbHOCTH, OPraHU30BbIBATh JIEUCTBUS MO €€
JOCTHKEHHIO: paclpeAesiTh poJd, OOCYXIaThb NPOLECChl U Pe3yNbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJEH;

BBINIOJIHATG CBOIO 4YacTh paOOThl, AOCTUTrasi KAYECTBEHHOTO pe3yJjbTaTa I10
CBOEMY HANpAaBICHUIO M KOOPAUHUPYS CBOM JIEUCTBHS C JAPYTMMH YJI€HAMU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOErO0 BKJIaJa B OOLIMI MHPOAYKT IO KPUTEPUSM,
CaMOCTOATENbHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHUS.

PeryisiTuBHBIC YHUBepCaJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranusanus:
BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYyallUsX, TPEeOYIOIMUX s
peuieHust PU3NUECKUX 3HAHUM;
OpPUEHTUPOBAThCA B PA3IMYHBIX  MNOAXOAAX  HIPUHATUS  PEHICHUU
(MHIMBHAyalbHOE, TMPHUHSATUE pEIICHUs B TpyNne, TMPUHATHE PEIICHU
rpynmoi);
CaMOCTOSATEIILHO COCTAaBJISAITh AJITOPUTM pEIICHHS (PU3NYSCKON 3amadyd WU
IUTaHa UCCJIENOBAaHUS C YYETOM UMEIONIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHUPOBATh MpejlaraeMble BAPUAHThI pEIICHUH;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOIMOHAJIbHbI HHTEJLIEKT:
JaBaTh a/ICKBAaTHYIO OLIEHKY CUTYallMH U MpeaJiaraTh IJIaH €€ N3MEHEHHUS;
OOBSACHATDh MPUYUHBI TOCTHXKEHUS (HEAOCTHUKEHUS) Pe3yIbTaTOB AESATEIbHOCTH,
JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHUCJIE B XOJ BBIIOJHECHUS
(bu3MUecKoro MCCIeNOBaHUs WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
U3MEHMBIIMXCSA CUTYallul, YCTAHOBJIEHHBIX OMKUOOK, BOZHUKIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM;
CTaBUTh ce0s Ha MECTO JIPYroro 4ejioBeKa B XOJI€ CIOpa WM JAUCKYCCUHM Ha
HAay4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIOro;
NpU3HABATh CBOE MPABO Ha OMIMOKY MpHU pElIeHUH (PU3NYECKHUX 3a/]ad WU B
YTBEPXKICHUAX HAa HAyYHBIE TEMBI U TaKOE e MPaBo APyroro.



HPEIMETHBIE PE3YJIBTATDI

K koniy oOyyenus B 7 kJjacce MpeIMETHBbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE [IOJDKHBI OTpaxaThb CGHOPMHPOBAHHOCTh y OOYYAIOIMIMXCS YMEHUH:
UCIIOJIb30BaTh TMOHATHUSA: (U3MUECKHE W XMMHUUYECKHE SIBJICHUS, HAOIIOJIeHuE,
AKCIEPUMEHT, MOJIelb, THUIOTE3a, €IWHUIBI (PU3MUECKUX BEJIUYHH, aTOM,
MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPO0E, )KUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JIBI)KEHUE (paBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIUHEUHOE),
TpaeKTOpHUsl, paBHOACUCTBYIOMIAs cuia, Aedopmanus (ynpyras, IiacTUuecKas),
HEBECOMOCTh, COOOIIAIOIINUECS COCY/IbI;
paznuuath sBieHUs (Auddy3us, TEIIOBOE JABUKEHHUE YacTHUIl BEIIECTBa,
pPaBHOMEPHOE JBUKEHHUE, HEPAaBHOMEPHOE JBIKECHUE, WHEepLHs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPABIX TEII C 3aKPEIUIEHHON OChIO
BpallleHusl, Tepejadya JaBJIeHUsT TBEPABIMH TEJIaMH, XUJIKOCTSIMU M Tra3amu,
atMoc(epHoe JaBieHue, TJIaBaHue TeJl, TPEBpaIICHUs MEXaHUUECKON YHEPTUu)
0 ONHWCAHUI0O HUX XApaKTEpPHBIX CBOWCTB M Ha OCHOBE  OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3NUYECKUX SIBJICHUNU B OKPYKaroIeM
MHUpE, B TOM 4ucie (U3NYECKHUE SBJICHUS B MPUPOJIC: MPUMEPHI JABUKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMH B >KMBOW W HEXHUBOM MNPUPOJE, ACHUCTBUE CHJIbI
TPeHUs] B MPHUPOJEC M TEXHUKE, BIUSHUE aTMOC(EpPHOTO NaBlICHUS Ha KUBOH
OpraHu3M, IJIaBaHWE PbIO, pbhlUard B TeJie YeJIOBEKa, MPU ITOM MEPEBOJIUTH
NPaKTUYECKYIO0 3aJadyy B Y4YeOHYIO, BBIJICTSATH CYIIIECTBEHHbIE CBOMCTBA
(mpu3HaKM) GU3HUUECKUX SBIICHUM;

OMHCHIBATh H3YUYEHHBIE CBOMCTBA TeN M (PU3UYECKHUE SBJICHUS, HCIONb3YS
dbuzndeckre BeNMMYMHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BpeMsl, MYTh,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CUJIa YNPYTOCTH, CUJIa TSKECTH, BEC Teja, Cuja
TpeHus, JaBjieHHe (TBEPAOro Tesa, *KUIAKOCTH, Tra3a), BHITAJIKHUBAIOIIAS CHUIIA,
MexaHuuyeckass pabora, MOIIHOCTh, IJIEYO CHUJIbI, MOMEHT CHJIBI, KO3 HUITUEHT
MOJIC3HOTO JICHCTBUSI MEXaHU3MOB, KHHETHYECKAas W MOTEHIIMAIbHASI SHEPIus),
IpU OINMUCAHUM TMPABWIHHO TPAKTOBATh (PU3MUECKUNA CMBICH HCIOIb3YEMbIX
BEIIMYMH, WX OOO3HAYCHUS W CIUHUIBI (PU3NUECKUX BEJIUYHMH, HAXOIUTh
dbopMybl, CBSA3BIBAIONIME JaHHYI (U3MUECKYIO BEIMYUHY C JAPYTHUMH
BEJIMYMHAMH, CTPOUTH TpadUKd H3YUYCHHBIX 3aBUCUMOCTEH (U3UYECKUX
BEJINYUH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (M3MUECKHUE SBICHUS U MPOIIECCHI, UCIIONB3YS
npaBuiia CJIOKeHUs cui (BIOJIb OJHOM mpsMon), 3akoH ['yka, 3akon Ilackans,
3aKOH ApXuMeJa, MPaBUIO0 paBHOBECHs phiuara (0J0Ka), «30J0TOE MPABUIION



MEXaHUKH, 3aKOH COXPAaHEHHMsS MEXaHWYECKOW HHEPruu, IpU 3TOM JaBaTh
CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHAa M 3alMChIBaTh €ro MaTeMaTH4eCKOoe
BBIPAJKEHUE;

00BSACHATH (PM3HUECKHUE SBJIECHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil MpPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa: BbISBIATh
NPUYUHHO-CIIEICTBEHHbIE CBSI3H, CTPOUTH OOBICHEHHWE M3 1-2 JOTrHYecKHX
mIaroB ¢ omnopod Ha 1-2 H3y4yeHHBIX CBOMCTBAa (PU3UYECKUX SBICHMH,
(Gu3MUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacyéTHele 3a7aud B 1-2 AeCTBUS, UCHONB3YS 3aKOHBI U (HOPMYJIBI,
CBsI3bIBaIOLME (DU3NYECKUE BEIMYMHBI: Ha OCHOBE aHajM3a YCIOBHS 3aJauu
3aMUChIBaTh KPaTKOE yCIOBUE, TIOJCTABIATh (PU3NUECKUE BEJIUUUHBI B POPMYJIBI
U MPOBOAUTH PACUYEThl, HAXOJUTh CIPABOYHBIE JIaHHBIE, HEOOXOIUMBIEC IS
pelieHusl 3ajad, OLEHUBATh pPEATMCTUYHOCTHh IMOJYYEHHOW (PU3HUECKOU
BEJINYMHBL;

pacrno3HaBaTh IPOOJEMBbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (HU3HYECKUX
METOJ0B, B ONIMCAaHUM HCCIIEIOBAHMS BBIIEIATH MPOBEPSAEMOE IPEANOI0KEHNE
(rumnoTesy), pa3nuyuaTh U UHTEPIPETUPOBATH MOJYUYEHHBIN PE3ybTaT, HAXOUTh
OLIMOKH B XOJI€ OIBITA, JENAaTh BBIBOJBI I10 €r0 PE3YJIHTATAM;

IPOBOJUTH OMBITHl IO HAOMIOJEHUIO0 (U3NYECKUX SBJICHUN WIN (U3NYECKUX
CBOMCTB Ten: (opmMylIupoBaTh MpOBEpPsSEMbIe MPEANOI0KEHUS, COOUpATh
YCTAaHOBKY M3 MPEMJIOKEHHOTO OOOpYAOBAaHMS, 3allMChIBATh XOJ ONbITa U
(GopMyIHUpOBATH BBHIBOJIBI;

BBINOJHATh NPSMbIE U3MEPEHUS] PAcCTOSHUS, BPEMEHH, Macchl Tejla, 00bEMa,
CWJIbl U TEMIEPATYPHI C UCIOJIB30BAHUEM aHAJIOTOBBIX M LIU(PPOBBIX MPUOOPOB,
3alMChIBATh IOKa3aHUs NOpuOOpPOB ¢ Y4Y4E€TOM 3aJaHHOM  aOCOJIFOTHOU
MIOIPEITHOCTH U3MEPEHUN;

IPOBOJUTH HCCIIEJOBAHUE 3aBHUCHUMOCTH OJHOM (PU3NYECKOW BEIMYUHBI OT
IpYrod C HCHOJb30BAHUEM TNPSIMBIX HU3MEPEHHH (3aBUCUMOCTH MYTH
pPaBHOMEPHO ABWXKYILIErocs Tela OT BPEMEHU JBMXKEHMS TeJa, CHJIbI TPEHUs
CKOJIbKEHUS OT Beca Teja, KadecTBa OOpabOTKM IOBEPXHOCTEH Tel W
HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOMAAM CONPHUKOCHOBEHMS TEJ, CHIIBI
YOPYroCTA OT YAJWHEHUS NPYKUHBI, BBITAIKUBAIOIIEH CHIBI OT 00BEMA
NOTPYKEHHOM YacTH TeNa U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJla, OT ITyOuHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUH MJIaBaHUs
TEJ, YCIOBUN paBHOBECHsS pblyara U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU
y4eOHOTO HCCIIeJOBaHUsl, COOUpAaThb YCTAHOBKY M BBINOJHATH HW3MEPEHUs,
cienyss MNPEIJIOKEHHOMY IIJIaHy, (DUKCUPOBATh PE3yJbTAaThl MOJYyYEHHOH
3aBUCUMOCTH (PU3MUYECKHUX BEITUYNH B BUJIE TPEJIOKEHHBIX TaOIHI] ¥ TpaduKOB,



JIETIaTh BBIBOJIBI IO PE3YJIbTATaM UCCIIEAOBAHMUS;

MIPOBOJUTH KOCBEHHBIE M3MEPECHHS (PU3NYECKUX BEJMUYMH (TUIOTHOCTH BEIECTBA
KUJKOCTHU M TBEPIOIrO TeNa, CUia TPEHUS CKOJBXKEHHUS, JABJICHUE BO31yXa,
BBITAJIKMBAIONIAsl CWiIa, JCUCTBYIOIIAs Ha MOTPYXKEHHOE B KHUJKOCTH TENO,
KO3(Dp(PUIUEHT TMONE3HOro  JACHCTBUS  MOPOCTBHIX  MEXAHU3MOB),  ClEays
NPENJIOKCHHOW HWHCTPYKIIMU: TIPH  BBIMOJTHEHUH HM3MEpPEeHUH coOupaTh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY W BBIYUCIATH 3HAYEHHE MCKOMOW BEJIMYWHBIL;
coOnroIaTh MpaBuia TEXHUKH O€30MacCHOCTU MNpH paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh NMPUHIIAIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMNCTB: BECHI,
TEPMOMETp, JTUHAMOMETp, COOOIIaroImuecs CcocyAbl, OapoMeTp, pblyar,
TTOJIBMOKHBIN 1 HETTOABMIKHBIN OJI0K, HAKJIOHHAS INIOCKOCTD;

XapaKkTeprU30BaTh MPUHIUIBI JACHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW HAa UX OMUCAHUS (B TOM YHCIIE: MOJIIIUIHUKA, YCTPOUCTBO
BOJONPOBOJIa, THAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEpP, IMOPLIHEBOU
HAcoOC, apeoMeTp), UCIOIb3ys 3HAaHMS O CBOMCTBax (PU3WUYECKUX SIBICHUN U
HE0OXo1uMble (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTH MPUMEPHI (HAXOIUTh WH(MOpPMAIUI0O O TPHUMEpPax) MPAKTUIECKOTO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUM B MTOBCEIHEBHOM JKU3HU U1l 0OeCrieYeHUs
0€30MacHOCTH MpHU OOpallleHuH ¢ MPUOOpaMU U TEXHUYECKUMH YCTpPOMCTBaMH,
COXpPAaHEHUSI 3J0POBbSI M COOJIIOJACHUS HOPM SKOJIOTHYECKOTO TOBEJAEHUS B
OKPYJKaIoIIEH Cpeae;

OCYULIECTBJISATH OTOOP MCTOUYHUKOB MH(pOpMaIuu B IHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUU M MYTEM
CpPaBHEHMS PA3IMUYHBIX UCTOYHUKOB BBIIEIATh MHPOPMAIIUIO, KOTOPAsI SABJISIETCS
POTUBOPEYUBON UITK MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TIPU BBITIOJIHEHUH YYEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
auTepaTypy PU3MUECKOTO COJIepkKaHUs, CITPAaBOYHbIE MaTepUalbl, PECYpPChl CETH
NurepHer, Bnaaeth NpuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJHON 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KPaTKHUE MUCbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE
2-3 HUCTOYHUKOB HH(pOpMAIUU (PUHUYECKOTO COJIepkKaHUSI, B TOM YHCIE
nyOJIMYHO JieJaTh KPaTKUE COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB MM y4eOHBIX
VCCIICIOBAHUM, NIPU 3TOM T'PAMOTHO HCHOJIb30BaTh W3YUYCHHBINM ITOHATUHUHBINA
anmapar Kypca (GU3MKd, COMPOBOXK/IATh BHICTYIUICHHE NPE3CHTAILINEH;

IpU  BBIMOJHEHUH YYEOHBIX TIPOCKTOB M HCCIEIOBAHHUM pacrpenessTh
00s13aHHOCTH B TPYyINIE€ B COOTBETCTBUU C MOCTABJICHHBIMH 33/lauaMH, CICAUTH
3a BBIMOJTHEHUEM IIJIaHa ACHCTBUH, aJICKBAaTHO OIICHUBATH COOCTBEHHBIN BKJIA] B



NEATeNbHOCTh TPYMIbl, BBICTPAaUBaTh KOMMYHHKATHUBHOE B3aUMOJCHCTBUE,
YUUTBIBAsi MHEHUE OKPYKAIOIIUX.

K koniy oOydeHuss B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpakaTh C(OPMUPOBAHHOCTh y OOYYaIOIUXCS YMEHUM:
UCIIOIb30BaTh TOHSTHUS: Macca M pa3Mephl MOJEKYJ, TEIUIOBOE JBHKCHUE
aTOMOB W MOJIEKYJ, arperatHbleé COCTOSIHHSI BELIECTBA, KPUCTAUIMYECKUE U
amop(HbBIe TeNa, HACBHIIIEHHBIH M HEHACHINIEHHBIM Map, BIAKHOCTh BO3/yXa,
TeMIeparypa, BHYTPEHHSISI SHEprusi, TEIJIOBOM JBUraTelb, JJIEMEHTAPHBIN
AIEKTPUUYECKUN 3apsifl, DJIEKTPUYECKOE II0Jie, MPOBOJAHUKU U JAUDIICKTPUKH,
MIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE T0JIE;
paznuyaTh SBJICHUS (TEIUIOBOE pACIIMPEHUE U CKaThe, Terionepeaaya,
TEIJIOBOE paBHOBECHE, CMAauMBaHWE, KaMWJUISIPHBIC SIBJICHUS, UCIIapeHue,
KOHJICHCAIIUs, IUJIaBJICHWE, KpUCTAu3alus (OTBEpJieBaHUE), KHUIIEHUE,
Teronepeaaya (TEmIONPOBOJHOCTh, KOHBEKIIMS, H3JIYyYEHHUE), BJIEKTpU3aLUs
T€J, B3aUMOJIEMCTBUE 3apsiioB, IEHUCTBUA JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE MArHUTHOTO TIOJISI Ha
OPOBOJHUK C TOKOM, OJJICKTPOMarHUTHAs WHAYKIHUSA) IO ONUCAHUIO0 HUX
XapaKTepHbIX CBOMCTB M HAa OCHOBE ONBITOB, JAEMOHCTPHUPYIOIIMX JIaHHOE
busnueckoe SIBICHUE;
pacrio3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3NUYECKUX SIBJICHUU B OKPYKArOIIEM
MUpEe, B TOM 4HcCie (u3nueckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE
HATSDKEHUE W KanWJUISIPHBIE SIBJICHUS B MPUPOJE, KPHUCTALIBI B MPUPOJIE,
uznydyenue CounHila, 3aMep3aHue BOJAOEMOB, MOpCKHE Opu3bl, 0Opa3zoBaHUE
pOChl, TyMaHa, WHeEs, CHera, OJJICKTpUYECKHE SBJIeHUs B arMmocdepe,
ANIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3EMIIM, JPEi( MOIOCOB,
pOJIb MAarHUTHOTO TOJIA JUIsl >KM3HU Ha 3emJle, MOJSPHOE CHUSHUE, MPU 3TOM
NEPEeBOJIUTh MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIJCISTH CYIIECTBEHHbIE
CBOMCTBA (IpU3HAKK) (DU3UUECKUX SIBICHUI;

OMUCHIBATh M3YyYECHHBIE CBONCTBA Tel W (U3UUYECKUE SIBICHUS, HUCIOJb3YS
dbusnueckre BENWYUHBI (TeMIeparypa, BHYTPEHHSSI DSHEPTUs, KOJIMYECTBO
TEIUJIOTHI, YJENbHAs TEIUIOEMKOCTh BEIIECTBA, YJEibHasi TEIoTa IUIABJICHUS,
yAellbHasg TemoTa mapooOpa3oBaHus, YAENbHAas TEIIOTa CropaHusl TOIUIMBA,
KO3(D(PUUIUEHT TMOJE3HOro JEWCTBUS TEIUJIOBOM MAIllMHBI, OTHOCHUTEJIbHAs
BJIQXXKHOCTh BO3/lyXa, OJJICKTPUUYECKHI 3apsii, Cuila TOKa, OJJIEKTPUUYECKOE
HampsDKEHUE, COMPOTUBIEHUWE TMPOBOAHHMKA, YJEIbHOE  COMPOTUBICHUE
BEILIECTBA, padOTa M MOIIHOCTh OJEKTPUUYECKOTO TOKa), IPH ONHCAaHUU
NpaBUJIbHO TPAKTOBaTh (PU3MYECKUUA CMBICI  HCIOJIb3YEMBIX  BEJIWYUH,
0003HAaUeHUs ¥ €IUHUIBI (DU3UYECKUX BEIUYHH, HAXOAUTH (OPMYJIBI,



CBA3BIBAIOLIME JIAHHYIO (PU3UYECKYI0 BEIUYMHY C JPYTMMH BEJIWYUMHAMU,
CTPOUTH Ipa(UKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCIIONIb3YS
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO --KMHETHYECKOW TEOPUU CTPOCHUS
BELIECTBA, NPHUHIIUI CYNEPHO3ULIUHU NoJiel (HAa KaYECTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsnaa, 3akoH Owma g ydacTka uenu, 3akoH JDxoyisa-Jlenna,
3aKOH COXpaHEHMsI SHEPIuu, IpU STOM [JaBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSACHATH (pU3MYECKHE MPOLECCH U CBOMCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLH IIPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISIBIISITH
OPUYUHHO-CIIEICTBEHHBIE CBSI3HM, CTPOUTh OOBICHEHHWE M3 1-2 JOrMYecKHux
miaroB ¢ oOmnopod Ha 1-2 H3yYEeHHBIX CBOWCTBA (PU3NYECKUX SIBJICHUH,
(pU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemats pacuéTHble 3aJayd B 2-3 JIEHCTBUS, UCHOJIb3YS 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIOIME (U3NYECKUE BEIMYMHBL: Ha OCHOBE aHajlIM3a YCIOBHS 3aJauu
3aIMChIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK NAHHBIX ISl PELICHUS
3aayu, BBIOMpATh 3aKOHBI M (OPMyJbl, HEOOXOIMMBIE i €€ pEeILICHUs,
OPOBOAUTH pacu€Thl M CPAaBHUBATh IMIOJIYYEHHOE 3HAaYeHHE (PU3NUECKOU
BEJIMYMHBI C U3BECTHBIMU JAHHBIMY;

pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PEUIUTH MPHU MOMOIIU (HU3HUECKUX
METOZOB, HCIOJb3ysl OIMCAHWE WCCIEIOBAaHMS, BBIIEIATH IPOBEPSAEMOE
IPEANONOKEHNE,  OLICHMBaTh  NPABWIBHOCTH  IOpsJKa  NPOBEACHUS
VICCIIEIOBAHUs, IENATh BBIBOJIbI,

IPOBOJUTH OMBITHl MO HAOMIOACHUIO (PUBMYECKHX SIBIICHUWA WM (PU3NYECKHUX
CBOMCTB TeN (KanWUISpHbIE SBJICHUS, 3aBUCUMOCTb JIaBJIEHUSA BO3JyXa OT €ro
o0BbEMa, TeMIeparypbl, CKOPOCTH MpoOLEcca OCThIBAaHMS M HarpeBaHus MpH
U3IYYEHUH OT LIBETa M3Tydaroueil (IOTrjolaronieil) NoBEpXHOCTH, CKOPOCThb
UCIIAPEHUs] BOJBI OT TEMIIEPATYPBl KUIAKOCTH M IUIOMIAAN €€ TMOBEPXHOCTH,
JNEKTpU3anus  TeI W B3aMMOJEUCTBHE  DJIEKTPUYECKHX  3apsiioB,
B3aMMOJICHICTBHE IOCTOSIHHBIX MAarHWTOB, BU3yaJW3allds MAarHUTHBIX MOJIEH
IOCTOSIHHBIX MarHuTOB, JEHCTBHUS MAarHUTHOIO IIOJIS HA IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTA, CBOMCTBA 3JEKTPOJBUraTeNsl MOCTOSHHOIO TOKA):
(opMyIMpOBaTh MPOBEPSAEMBIE NPEANONOKEHUSA, COOMpAThb YCTAHOBKY W3
PEUIOKEHHOTO 000pYJIOBaHMSI, OIMUCHIBATh XOJ OIbITa U (OPMYIHPOBATH
BBIBOJIBL;

BBINIOJIHATh MPSIMbIE HM3MEPEHUS] TEMIEPaTypbl, OTHOCUTEIbHON BIAXKHOCTHU
BO3/lyXa, CUJIbl TOKA, HAIIPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C yUETOM



3a/laHHOM a0COJIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIIEJOBAHUE 3aBHUCUMOCTH OJHOM (PU3NYECKOW BEIMYUHBI OT
JPYTOi C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTUBICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAM MONEPEYHOTO CEYECHHS] U YAEIbHOIO
CONPOTHUBJIEHUS BELIECTBA MPOBOJIHMKA, CHJIbI TOKA, HIYIIET0 Yepe3 MPOBOJHUK,
OT HalpsDKEHUS Ha MPOBOJHMKE, MCCIECJOBAHUE IIOCIEAOBATENIBHOIO U
NapajjIeIbHOTO COEMHEHUN TPOBOJHHUKOB): TUJIAHUPOBATH MCCIIEIOBAHUE,
coOupaTh YCTAaHOBKY U BBIMOJHATH U3MEPEHUS, CeAYs NPEI0KEHHOMY IUIaHY,
(uKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUAE TaOIHL U
rpauKoB, AeaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BAHNUS;
IPOBOJUTH  KOCBEHHBbIE M3MEpeHus  (usmyeckux BenuuuH  (yaenbHas
TEMI0EMKOCTh BEIIECTBA, CONMPOTUBJICHUE NPOBOJHUKA, pabdOTa W MOIIHOCTH
ANEKTPUYECKOTO TOKAa): IJIaHUPOBATH U3MEPEHHS, coOupaTh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY, CIE€Ays MpeNIoKEHHOW HWHCTPYKUUHU, HU
BBIYHCIISATH 3HAUEHHUE BEJIMYUHBI,
coOroIaTh MpaBuia TEXHUKH O€30MacCHOCTU MpH paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;
XapaKTepU30BaTh MPUHUUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOI HAa UX ONMUCAHUA (B TOM YHUCIIE: CUCTEMA OTOIUJICHUS JJOMOB,
TUTPOMETP, MapoBasi TYpOUHA, aMIIEPMETP, BOJIBTMETP, CUETUUK DIIEKTPUUECKON
SHEPIUH, NEKTPOOCBETUTEIbHBIE MPUOOPHI, HATPEBATEIbHBIE JIEKTPONPUOOPHI
(mpumepsl), 3JIEKTPUYECKHUE IPEIOXPAHUTEIIH,
ANIEKTPOMATHUT, 3JEKTPOJIBUTaTelbh MOCTOSIHHOTO TOKA), MCIOJb3Ys 3HAHUS O
CBOMCTBax buznIecKux SIBJIEHUH u HEOOXOIUMBIE buznyeckue
3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTENbHBIE MPUOOPHI
0 CXE€MaM U CXEMaTUYHBIM PHUCYHKaM (KHUIAKOCTHBIA TEPMOMETp, TEPMOC,
NICUXPOMETpP, TUTPOMETP, IBUTATENb BHYTPEHHErO CrOpaHUs, 3JIEKTPOCKOIL,
peocTar), COCTaBIIATh CXEMBbI 3JIEKTPUYECKHUX LENed C MOCIEI0BATENbHBIM U
napajuieJbHbIM COEIMHEHHEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIE O0O3HAUYEHUs
AJIEMEHTOB 3JIEKTPUUYECKUX IETIEH;
OPUBOJUTH MPUMEPHI (HAXOIUTh HMH(OpPMALMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUSI (PU3MUYECKUX 3HAHUM B MMOBCEIHEBHOM JKU3HU ISl 0OECTICYEHUS
0€30MacHOCTH MPHU OOpaIeHUH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUsl 3/I0POBbsi U COOJIOJIEHHUS HOPM DKOJIOTHYECKOTO TIOBEJICHHS B
OKPYJKarOIIEH CPELE;
OCYLIECTBJIAThH MOUCK UH(pOpMaIMU (PU3UIECKOro cofepkanus B MIHTepHeTe, Ha
OCHOBE MMEIOLIUXCS 3HAaHUM U IyTEM CpaBHEHUSI JOMOJHUTENIbHBIX HCTOUHUKOB



BBIJICJISATh MH(POPMALINIO, KOTOpasi SBIJISIETCS TPOTUBOPEUUBOI WIIM MOKET OBbITh
HEJI0OCTOBEPHOM;

WCIIOJIb30BaTh IIPU BBHITIOJTHEHWU YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
auTEpaTypy PU3NUECKOTO COJIepkKaHUs, CITPAaBOYHBIE MaTepUalbl, PECYpPChl CETH
WNurepHer, Bnaaeth nmpuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpazoBaHUs
nH(}pOpMaIK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHBIC MMChbMEHHBIC U KPATKHE YCTHBIE COOOIEeHUs, 00001as
uH(OpMaIMIO U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COJEp)KaHUS, B TOM
qucie MyOJIMYHO MIPEJCTABIATH pE3YJIbTaThI MPOEKTHOMU 7M1
MCCIIEIOBATENIbCKOM  JIESITEIbHOCTH, IPU 3TOM T'PaMOTHO  HCIIOJIb30BaTh
W3YUYEHHBIN TOHATUMHBIA anmapar Kypca (U3UKH, COMPOBOXKIATh BBHICTYILJICHUE
IIPE3CHTALUEN;

IIPU BBIMOJIHEHUHU YUEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3NYECKUX MPOIECCOB
pacmpenensiTh OO0S3aHHOCTH B TPYyMIE B COOTBETCTBUM C IOCTaBICHHBIMH
3a7a4aMHM, CJICIUTh 3a BBINOJHEHUEM ILJIaHA JIEUCTBUM M KOPPEKTUPOBATH €ro,
aJIcKBaTHO OIIEHUBATh COOCTBEHHBIM BKJIaJ B JICSITEIBHOCTh TPYIIIHI,
BBICTPAMBATh KOMMYHHMKATUBHOE B3aMMOJICMCTBUE, TMPOSABISAL TOTOBHOCTH
pasperaTh KOHQIUKTHI.

K koniy oOydyenus B 9 kJjacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpakaTh C(OPMUPOBAHHOCTh y OOYYaIOIUXCS YMEHUM:
WCIIOJIb30BATh MOHATHS: CUCTEMa OTCUYETA, MATEpHUalbHASI TOYKA, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHMYECKOro  ABWXKEHUs, jAedopmanus  (ympyras,
IJIacTUYecKas), TPEHHUE, IEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
NEeperpy3Ku, IEHTP TSHKECTH, aOCONIOTHO TBEPJOE TENO, IEHTP TAKECTU
TBEPJIOTO TeJla, pPAaBHOBECHE, MEXAaHWYECKHE KoJieOaHUsI W BOJIHBI, 3BYK,
nH(ppa3Byk 51 YIBTPa3BYK, 3JICKTPOMAarHUTHHIE BOJIHBI, 1IKasa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JadbHO30PKOCTh, CIIEKTPBI
UCITyCKaHUs W TOTJIONICHUs, albda-, 0eTa- W raMma-u3aydeHus, HU30TOIIbI,
siIEpHAsi SHEPreTUKA;
paznuuath SBJIIEHHS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSAMOJIUHEIHOE
JBIDKCHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBH)KEHHE, CBOOOIHOE TaJeHUe
T€Jl, PaBHOMEPHOE JBWKEHHUE TIO OKPYKHOCTH, B3aUMOJCHCTBUE TEIl,
pEaKTUBHOE  JIBUXKEHUE, KojebaTelbHOE  JBUXKEHUE (3aTyxarolmue U
BBIHY KJIEHHBIE KOJIeOaHus1), pE30HAHC, BOJIHOBOE JBMKEHHUE, OTPAKECHHUE 3BYKA,
MPSMOJIMHEMHOE PacIpOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA, MOJHOE
BHYTpPEHHEE OTPa)KCHHE CBETa, Pa3oKeHUE OeJI0TO CBETa B CIIEKTP U CIIOXKEHUE
CIIEKTPaJIbHBIX IIBETOB, JUCIIEPCHS CBETA, €CTECTBEHHAS PaJWOaKTUBHOCTb,
BO3HUKHOBEHUE JIMHEWYATOro0 CHEKTpa M3IYyYEeHHUs]) [0 ONUCAHHIO0 HX



XapaKTepHbIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JTaHHOE
¢busnuecKkoe SBICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SIBJICHHUI B OKpY>KarolleM
Mupe (B TOM 4Hucie (PU3NYECKHUE SIBICHHUS B NPUPOAE: NPUIMBBI U OTIIUBBHI,
nBWKeHUE IUTaHeT (COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JBHKCHHE JKHBBIX
OpPraHU3MOB, BOCIIPUSATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPACEHUE, CEMCMUYECKUE
BOJHBI, I[yHAaMH, 3XO, LBETa TEJ, ONTUYECKUE SBJIEHUS B NPUPOJE,
OHMOJIOTHYECKOE JEUCTBUE BUAMMOTO, YIbTPa(HOIETOBOTO U PEHTTE€HOBCKOTO
U3ITyYeHUI, €CTECTBEHHBI paJUOAKTUBHBIA (OH, KOCMHUYECKHE JIyuH,
PaIMOaKTUBHOE M3IIyYEHUE MPUPOAHBIX MHUHEPAIIOB, IEUCTBUE PATUOAKTUBHBIX
U3ITyYeHU Ha OpPraHU3M 4YeJOBEKa), MPU ATOM IEPEBOJUTH MPAKTUUYECKYIO
3aJlauy B y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBAa  (MIPU3HAKH)
(U3HYECKUX SABIICHHIA;

OMHCHIBATh H3YUYEHHBIE CBOMCTBA TeN M (PU3UUYECKHUE SBJICHUS, HCIIONb3YS
dbusznueckre BeNUYUHBI (CpeAHSsI U MTHOBEHHas CKOPOCTh Tella IMpHu
HEPAaBHOMEPHOM JIBUDKEHUHW, YCKOPEHHE, IIEPEMEIICHUE, IIyTh, YIJOBas
CKOpPOCTb, CHJIa TpEHHs, CWla YOPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOJHOTO TAJICHUS, BEC Tea, UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHUYeCKas
paboTa ¥ MOIIHOCTh, NOTEHIMAIbHAS JHEPrus TeNa, MOJHITOrO0 Haj
NOBEPXHOCTBIO  3€MJIM, NOTEHUMAJbHAsI JHEPrUs  CKATOW  NIPYKUHBL,
KMHETUYECKAs] DHEPrus, NOJIHAS MEXAHUYECKas JHEPrus, MEPUOJ M YacToTa
KoseOaHuii, JJIMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTh CBETA,
MOKAa3aTeNlb MPEJIOMIICHUS CpEebl), MPU ONUCAHWUU MPABUIBHO TPAKTOBATh
(GU3MYECKUII CMBICT HCHOJB3YEMbIX BEJIWYUH, OOO3HAYEHUS M €IUHHUILIBI
(u3HUECKUX  BEIUYMH, HAXOAUTh  (OPMYJbl, CBS3BIBAIOIIME JAaHHYIO
bu3MUECKyI0 BEIMUMHY C JPYTUMHU BEIMUYUHAMH, CTPOUTH TPpaPUKN N3yICHHBIX
3aBUCUMOCTEN (PU3NUYECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3HUECKHUE SIBJICHUS U MPOILECCHI, UCIIONb3YS
3aKOH COXpPAaHEHMsS DHEPIUH, 3aKOH BCEMHPHOIO TATOTEHUS, IPUHLIHAII
CyNEepHO3ULIUKA CUJI, TPUHIUII OTHOCUTENbHOCTH ['anmuiesi, 3akoHbl HbprOTOHA,
3aKOH COXpPAaHEHHUS HUMIIYyJbCa, 3aKOHBl OTPAXEHUS U IPEIOMIICHUS CBETa,
3aKOHBI COXPaHEHHUs 3apsiA0BOrO M MAaCCOBOTO YMCEN INPHU SAEPHBIX PEAKLMIX,
Opyu 3TOM [JaBaTh CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHAa W 3alHUChIBaTh €ro
MaTeMaTU4eCKOE BBIPAKEHUE;

O0O0BSACHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyallMl TNPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABISATh MNPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2-3 JIOTUYECKUX II1aroB C OMOPOM
Ha 2-3 W3yYEeHHBIX CBOMCTBAa (M3MUECKHUX SIBICHUH, (PU3NUECKUX 3aKOHOB WJIU



3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3alaud (ONMUparollhecss Ha CUCTeMy W3 2-3 ypaBHEHHIN),
UCIIOJIb3YsI 3aKOHBI W (OPMYJIbl, CBS3BIBAIONINE (PU3UYECKUE BEIUYMHBI: Ha
OCHOBE aHallu3a YCIOBHUS 3a/layd 3alMCbIBATH KPATKOE YCIOBHUE, BBISBISATH
HEJOCTAIOIINE WM H30BITOYHBIE JIaHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAUMBIE JJIsl PELIEHUS, POBOUTH PACYEThI U OLIEHUBATh PEATUCTUYHOCTh
MOJIYYEHHOT'0 3HAYeHUs (PU3NUECKON BEIMYUHBI,

pacno3HaBaTh MPOOIEMbl, KOTOPHIE MOKHO PEHIUTH MPHU MOMOIIU (HU3HUECKUX
METO/IOB, HCIOJIb3ysl ONUCAHUE HCCIEJOBaHUS, BBIICIATh IPOBEPIEMOE
OPEINOoNOKEHNEe,  OLEHMBAThb  MPAaBWIBHOCTh  MOpPSAAKAa  IPOBEACHUS
UCCJIeIOBAaHUS, JI€TIaTh BHIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOMIOACHUN U
OTIBITOB;

IPOBOJUTH OMBITHl MO HAOMIOJECHUIO (PU3MYECKHX SIBIICHUA WM (PU3NYECKHUX
CBOMCTB TeJ (M3y4eHue BTOporo 3akoHa Hel0TOHA, 3aKOHA COXpaHEHUsI SHEPTUH,
3aBUCUMOCTh TMEPHOJa KOJCOAHUN NMPYKKUHHOTO MasTHHUKA OT MAaccChl rpys3a u
KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT aMIUIMTYIbl MaJblX KoOJeOaHUM,
IPSIMOJIMHEWHOE PACIPOCTPAHEHHUE CBETA, Pa3sIoKEHUE OEOro CBETa B CIEKTP,
U3yYeHUE CBOMCTB M300pa)K€HUs B IUIOCKOM 3€pKajie U CBOMCTB M300pakeHHUs
npeaMeTra B coOuparolied JiMH3e, HaOJI0JCHHE CIUIOMIHBIX W JIMHEHYaThIX
CHEKTPOB M3IIYyUYEHHS): CAMOCTOSITENIbHO COOMpPaTh YCTAHOBKY W3 M30BITOYHOTO
Habopa 00OpyJOBaHUs, OIHUCHIBATH XOJ OMNbITA U €ro pe3yJbTaThl,
(GopMyIHUpOBATH BBHIBOJIBI;

IPOBOJUTh TPU HEOOXOJUMOCTH CEPUI0 TPSIMBIX HW3MEpPEHUMU, Ompenenss
cpenHee  3HayeHUWEe  u3MepseMod  BenuuuHbl  ((POKyCHOE  paccTosiHue
coOuparomieid  JHUH3bI), OOOCHOBBIBATH  BBIOOp  cmocoba  M3MepeHus
(M3MEPUTENBHOTO MPUOOPa);

IPOBOJUTH  MCCIEIOBAHWE  3aBUCUMOCTEM  (PU3MYECKHMX  BEIMYHUH  C
UCTIOJIb30BAaHUEM MPSIMBIX W3MEPEHHH (3aBUCUMOCTH MYTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JABMIXKEHMHM 0€3 HadalbHON CKOPOCTH, MEpHojia KojaeOaHui
MaTeMaTUYECKOr0 MasTHHUKA OT JJUHBI HUTH, 3aBUCUMOCTU YIJIa OTPa)KeHHUs
CBETa OT yrIJia MaJIeHusd M yria MpeJOMIIEHUs OT yIJla MaJieHus): TIaHUPOBATh
UCCJIEIOBAaHUE,  CAMOCTOSITEIbHO  cOOMpaTh  YCTAHOBKY,  (PUKCHpPOBATh
pe3yNbTaThl NOJYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUJIE TAOJUL U
rpauKoB, AeaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3MUYECKUX BEIWYUH (CPEIHsI CKOPOCTh U
YCKOpEHHE Tela NpU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJIHOTO
najieHus, KECTKOCTh TMPYXHUHBL, KOIPPUIMEHT TPEeHHs  CKOJIBKECHHS,
MeXaHudeckas pabora M MOIIHOCTb, YacTOTa U MEpuoja  KoJieOaHui



MaTeMaTU4YeCKOro U MPYKUHHOIO MAsITHUKOB, ONTHYECKAas CHUJIa COOMparouien
JVH3bI, PAaJWOAKTUBHBIM  (OH): IUTAHUPOBATH  HM3MEpPEHHUs, COOHMpaTh
SKCIEPUMEHTAIbHYIO  YCTAaHOBKY M  BBINOJHATH  M3MEPEHUS,  CIEAys
PEAJIOKEHHOW MHCTPYKIIMU, BEIYUCIISITH 3HAUCHUE BEJIMYMHBI U aHAJIU3UPOBATh
MOJIyYEHHbIE PE3YIbTATHI C YUETOM 3aJaHHOM MOTPEITHOCTU U3MEPEHU;
coOmro/IaTh TpaBUiIa TEXHUKH O€30MacHOCTH TpH paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

pazinyath  OCHOBHBIE TPU3HAKKM  U3YUYCHHBIX  (PU3UYECKUX  MOJICIICH:
MaTepualibHas TOYKa, a0COJIIOTHO TBEPIOE TEJNO, TOUCUYHBI HCTOUYHHUK CBETA,
Jy4, TOHKAasl JINH3a, TUIaHEeTapHas MOJIEIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOTO
Aqpa;

XapaKTepU30BaTh MPUHIIUIBLI JACHCTBUSI U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOM HA UX oOmucaHus (B TOM YHCIIE: CHUIOMETP, AATUUKU
MOJIOKEHHUSI, PACCTOSIHUS M YCKOPEHHS, pakeTa, 3XOJOT, OYKH, MEPHUCKOIL,
doToarnmapaT, ONTHYECKHUE CBETOBOJBI, CIEKTPOCKOI, JTO03UMETp, Kamepa
Bunbcona), wucnonp3ys 3HaHUST O CBOWCTBaX (PU3MYECKUX SBICHUH U
HE0OX0UMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKH HW3YYECHHBIX TEXHUYECKUX
YCTPONCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOIECCOB MpHU
pelieHn y4eOHO--TIPAKTUUECKUX 3ajJiad, ONTUYECKHUE CXEMbl JJI MOCTPOSHUS
n300pakeHUi B MIIOCKOM 3€pKalie U cOOMparolen JTMH3e;

NPUBOJUTH MPUMEPHI (HAXOIUTh HWH(MOpPMAIUMI0O O TPHUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUsI (PU3MUECKUX 3HAHWM B MTOBCEIHEBHOM JKU3HU U1l 0OeCrieYeHUs
0€30MacHOCTU MpHU OOpalllEeHuH ¢ MPUOOpaMU U TEXHUYECKUMH YCTpPOICTBaMH,
COXpPAHEHUSI 3J0POBbSI M COOJIIOJACHUS HOPM SKOJIOTHYECKOTO TOBEJEHUS B
OKPYJKaIoIIEH Cpeae;

OCYULIECTBJIATh MOUCK HHpopManmu (usmdeckoro conepkanusi B MHtepHere,
caMoCTOsITeIbHO  (GOpPMYJIUPYsT  TOMCKOBBIM  3ampoc, HAXOJWTh  IYTHU
ONpENENICHUs]  JOCTOBEPHOCTU  MOJYyYEHHOM HHPOpPMAIMU HAa  OCHOBE
MMEIOIIUXCS 3HAHUH U JOMOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TIPU BBITIOJIHEHUH YYEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
auTepaTypy PU3MUECKOTO COJepKaHUs, CITPAaBOYHBIE MaTepUalbl, PECYpPChl CETH
NurepHer, Bnaaerh NmpuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpazoBaHUs
nH(pOpMaIK U3 OJHON 3HAKOBON CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBbIE THCbMEHHBIE M YCTHBIE COOOIEHHUS HAa OCHOBE
uHQOpMalMM W3 HECKOJIbKUX HCTOYHUKOB (PU3MYECKOTO  COACPKaHUS,
nyOJIMYHO TPEACTAaBISATh PE3YyJbTaThl MPOCKTHOM WM HCCIEA0BATEIbCKON
JNEATENBHOCTH, MPU 3TOM TPAMOTHO MCIIOIb30BaTh W3YYEHHBIA IMOHSITUWHBIN



ammapar M3y4aemMoro pasjaena ¢GU3MKM M CONPOBOXAATh BBICTYIUJICHUE
npe3eHTaIuel ¢ yuéToM 0COOCHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJyimuecTBo 4yacoB JJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n g%"g’fﬁ;;::}mnme
/i NpOrpaMMbI Beero OHTPOJIbHbIE PaKTHYeCKHU p
padoThI e padoThbl pecypceel
Pa3nen 1. ®usuka u eé posib B IO3HAHUN OKPY/KAKIIETr0 MUpa
bu6mmoreka [JOK
1.1 ®du3uka - Hayka 0 Ipupoe 2 0 0 htps://
1.2 DOu3UYEeCKHE BEIUINHEI 2 0 0 BH6J.IHOTeKa HOK
https://
1.3 EcrecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 0 1 BH6J.IHOTeKa HOK
https://
Htoro no pasaeny 6
Pa3nes 2. [leppoHayajbHbIe CBe/ICHUSI 0 CTPOCHUM BelllecTBa
bubmuorexka [JOK
2.1 Crtpoenue BeriecTBa 1 0 1 hitps://
JBr>xeHue 1 B3aUMOJICHCTBUE YaCTHI] but6mmoreka [JOK
22 2 0 1 https:/
BeHIeCTBA https://
but6mmoreka [JOK
2.3 ArperaTHbl€ COCTOSIHMSI BEILIECTBA 2 1 1 hitos://
Hroro 1o pasaeny 5
Pa3nen 3. /IBu:keHMe U B3aMMOJeHCTBHE TeJl
3.1 MexaHu4ecKoe JBIKEHUE 3 0 1 BH6J.IHOTeKa HOK
https://
bu6mmoreka [JOK
3.2 Wuepnus, macca, TUIOTHOCTh 4 0 1 https://
3.3 Cwa. Bunb! cun 14 1 2 bubmuoreka [JOK




https://

Hroro 1o pasaeny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, JKHAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua naBneHus TBEPIbIMU 3 1 bubmmoreka IIOK
’ TEeJIaMH, dKUJIKOCTSIMM U ra3aMu https://
4.2 JlaBneHune KuJIKOCTH 5 0 ng;;omm LOK
b K
4.3 ATtMochepHoe TaBIICHHE 6 1 htlfg?/lfOTCKa 1o
44 JlelicTBHE KUIIKOCTH ¥ T'a3a Ha MOTPYKEHHOE 7 3 bu6morexa IIOK
' B HUX TEJIO https://
Hroro no pazneny 21
Paszgea S. PaboTa u MOIIHOCTH. JHEPrus
5.1 PaGora u MOmHOCTH 3 1 ngjﬁomm LOK
5.2 [IpocTble MeXaHU3MBI 5 1 ng;;lmem HOK
53 Mexanuyeckas dHEprus 4 0 BH6J'MOTeKa HOK
https:/
Hroro no paszeny 12
PesepBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10 68 15




KJIAICC Kon4ecTBo 4acos DIEeKTPOHHBIE
HaumeHoBaHue pa3ie/ioB U TeM (unposbie)
Ne ii/mm I Koutpoabusl | Ilpakthnueckn | 00pasoBaTeibHBIE
porpaMmmal Bcero
e padoThl e padoThI pecypcenbl
Pasnen 1. TeruioBble siBj1eHUs
. bubmuoreka [{OK
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 0 0 https://
1.2 TemnnoBbie MPOLECCHI 21 1 5 Etlgfs{l/ljoTeKa LIOK
Htoro no pasaeny 28
Paznen 2. DiekTpuyecKkue 1 MATHUTHBIE SIBJIEHUS
b1 DnekTpudeckue 3apsbl. 3apsHKCHHbBIC TeNa | 7 0 1 bu6morexa [IOK
' MX B3aHMOJICHCTBHE https:/
2.2 IToCcTOSIHHBIN DJIEKTPUYECKUN TOK 20 1 7 ﬁ;fsﬂ/l;l orera HOK
2.3 MarauTHbIe IBICHUSI 6 1 1.5 BH6J_IHOTeKa HOK
https://
bu6mmoreka [JOK
2.4 DeKTpoOMarHuTHas: WHIYKITUS 4 0 0 httns://
Hroro no pasaeny 37
PesepBHoOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 14.5




KJIACC Kon4ecTBo 4acos DIEeKTPOHHBIE
(undposbie)
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m Kontpoabnusi | Ipaktuueckn | 00pa3oBaTejbHbIe
InporpamMmmal Bcero
e padoThl e padoThI pecypcenbl
Paznen 1. Mexannuyeckue siBJ1eHUsA
MexaHnuecKoe OBMKEHUE U CIIOCOOBI €ro bu6mmoreka [JOK
1.1 10 0 1 .
ONMCaHUS https://
. bu6mmoreka [JOK
1.2 B3aumoneiictBue Ten 20 1 3 hitps://
bub K
1.3 3aKOHBI COXPAaHEHUS 10 0 3 " J.IHOTeKa 1o
https://
WToro no pasaeny 40
Paznen 2. Mexannuyeckue Koj1e0aHUs U BOJTHBI
2.1 MexaHnueckue KojaeOaHus 7 0 3 BH6J_IHOTeKa HOK
https://
bub OK
2.2 Mexanudeckue BOIHBI. 3BYK 8 1 3 " J_IHOTeKa i
https://
HToro mo pasaeny 15
Paznien 3. DiieKTpoMarHuTHOE MoJie U JIEKTPOMATHUTHbIE BOJHBI
31 DJeKTpOMarHuTHOE 1oJe U 6 0 ) bubnunorexa IIOK
' AJICKTPOMATrHUTHBIC BOJTHBI https://
Hroro no pasaeny 6
Pa3nen 4. CBeTOBbBIE SIBJIEHUS
b K
4.1 3aKOHBI pacpOCTPAHEHUs CBETA 6 0 2 H6J_IHOTeKa 1o
https://
bu6 OK
4.2 JIMH3BI ¥ ONITHYECKHE PUOOPHI 6 0 3 nommorexa I

https://




bubmuoreka [{OK

4.3 Paznoxenune 6e10ro cBera B CIIEKTP 3 2 https:/
Htoro no pasaeny 15
Pa3nen 5. KBanToBbI€ sIBJICHUS
5.1 Hcnyckanue ¥ noriaonieHue cBeTa aroMoM 4 1 EESSJ.I/I;IOTeKa 1oK
5.2 CtpoeHne aTOMHOTO s1ipa 6 1 ngg;mel{a 1oK
53 SnepHble peakuumn 7 1 Etptfs;lomm HOK
Hroro no pasaeny 17
Pasnen 6. [loBTOpUTEIHbHO-000011IAK0IINI MOTYJIb
6.1 [ToBTOpeHme u 0000IIEHNE CONEePKAHUS 9 ) bu6mmoreka [JOK
' Kypca husuky 3a 7-9 Kiaacc https://
Htoro no paszeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsn4yecTBo 4acoB JJIEKTPOHHBbIE
Ao uugposbie
/_ Tema ypoxka Kontpoabnsbie| IlpakTuueckue oGpa3zoBaTeJibHbIE
n/n Bcero
padoThI padoTbI pecypceel

1 ®usnka — Hayka o npupoje. JABneHus
TIPUPOJIBI
DU3NYECKUE SBIICHUS
Pu3nueckre BeIUUYUHbBI U UX U3MEPEHUE
VYpok-uccnenosanue "N3mepenue

4 TEMITEPATYPHI [IPU TIOMOIIH KUIKOCTHOIO 1
TEPMOMETpA U JaTUUKa TeMIepaTrypsl”

5 Meroasl Hay4yHOTO 1o3HaHus. OnucaHue bu6mmoreka [JOK
(U3NYECKUX SIBIICHUH C TIOMOIIBIO MOZETIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "IIpoBepka runoTessl:

6 JATBHOCTD MOJETA IAPUKA, MTyIICHHOTO 1
TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIe
BBICOTA MyCKa"

7 Crtpoenue BeniectBa. ONBITHI, JOKA3bIBAIOIIHE bu6muoreka [IOK
JUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK

8 BH)KEHUE YaCTHUI] BEIECTBA
A https://m.edsoo.ru/ff0a013e

P

9 VYpok-uccnenoBanue «OnbIThl O 1
HAOJTIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B)»

10 ArperaTHble COCTOSIHUS BEIIECTBA

1 OCOOEHHOCTH arperaTHBIX COCTOSIHUI BOJIBI. bubmorexa [IOK

O606menue mo pazaeny «lleppoHadanbHbIC

https://m.edsoo.ru/




CBCACHHUA O CTPOCHUHN BEIICCTBA»

12 Mexanudeckoe ABuxkeHUE. PaBHOMEpHOE 1 bubnmnorexa [JOK
HEPABHOMEPHOE JIBIIKCHUE https://m.edsoo.ru/ff0a05¢c6
bub6nuoreka [JOK
13 Cxopocts. EnuHuIbl ckopocTH
P S P https://m.edsoo.ru/ff0a079¢
14 p bu6mmoreka [IOK
acyeT MyTH U BPEMEHU JBUKCHUS hitps://
bubnuorexa [JOK
15 Nuepuusa. Macca — Mepa HHEPTHOCTH TEJ . 1
https://
16 [ImoTHOCTH BemecTBa. PacueT Maccel n bubmuoreka [JOK
o0beMa Tella 10 ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «OnpeeneHue
TJIOTHOCTHU TBEPAOTO Telay
18 Pemenue 3amaq mo teme "[InoTHOCTH bubmuoreka [JOK
BerecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTHUKA B3aMMOICHCTBHS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopartopHas pabdota «3yuenue
20 3aBHCHMOCTH PacTsuKeHUs (nedopMariin)
MIPYKUHBI OT MIPHIIOKEHHON CHUITBD»
21 [[“IBnenue TsiroTeHusi. Cuiia TSKECTU
CBsi3b MEX]ly CHIION TSKECTH M Maccoi Tena. bu6mmoreka [IOK
22 Bec tena. Pemenue 3amay no teme "Cuma https://m.edsoo.ru/
TSOKECTH" ff0al778
3 Cuna TsKecTH Ha JPyIrux IUIaHeTax. Bubnmnoreka LIOK
dusnyecKne XapaKTepPUCTHKHU ILIAHET https://m.edsoo.ru/
bubmmoreka [IOK
24 N3amepenue cun. JJunamomerp hitps://
bubnuorexa [JOK
25 Bec tema. HeBecomocTh 1

https://m.edsoo.ru/




h6 CrnoxeHue IByX CHJI, HallPpaBJIEHHBIX 1O bubnmnorexa [JOK
OJIHOM npsiMoil. PaBHOAEHMCTBYIOIIAS CUII https://m.edsoo.ru/ff0ala70

b7 PenieHI/Ie 3az1a4 1o teme "PaBHONEHCTBYOIIAS
in

)8 Cuna tpenus u e€ BuAbl. TpeHue B Ipupojie u bubnmnorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydenue

9 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnuorexa [JOK
CHUJIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIIUXCS] TOBEPXHOCTEN)

30 PCH_IGHI/ICU 3a/1a4 Ha OnpeJesneHue
PaBHOJEHCTBYIOIIEH CHITBI
Pemrenue 3amau mo remam: «Bec Tena»

31 «Fpa(pnqecfoe M300paKeHHe CU», «C’I/IJ'IBI», brbmmorexa LOK

8 https://m.edsoo.ru/ff0alde0

«PaBHOIEMCTBYIOIIAS CHID»
KonTponbhas pabota mo Temam:

39 «MexaHnnueckoe qBKeHue», «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0pakeHune cny, «CUIIbDy

33 Hasnenne. CriocoObl yMEHBIIEHUS U bubimoreka [IOK
YBEJIMYCHUS NABICHUS https://m.edsoo.ru/ff0a20a6

14 JlaBnenue ra3a. 3aBHCUMOCTD JaBICHHS ra3a bubnnorexa IIOK
0T 00bEMa, TeMIEePaTyphl https://m.edsoo.ru/

35 [Iepenaua naBieHus: TBEPABIMU TEJIAMM, bubmmorexa [IOK
KHUIKOCTSIMU ¥ Ta3aMu. 3akoH [lackais https://m.edsoo.ru/

36 JlaBiaeHue B )XKUAKOCTH Y ra3e, BhI3BaHHOE bubnnoreka 1IOK
NEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/

37 Pemenue 3agau o teme «Jlapienue B bubauorexa [IOK
KHUJIKOCTH ¥ ra3e. 3akoH [lackais https://m.edsoo.ru/

38 Coobmaromuecst CoCcyabl bubmuorexa [JOK




https://m.edsoo.ru/

bubmuoreka [JOK

39 I'mnpasinyeckuii npece https://m.edsoo.ru/
40 Manowmetpsl. [lopIiHeBo# KHIKOCTHBIA HACOC
41 ATtMmocdepa 3eMITu ¥ IPUIUHBI €€ bubnmnorexa [JOK
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATmocepHoe 1aBiieHue Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5al
43 N3mepenne atmocdepHoro aaBieHus. OmbIT bubnmnorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT bubmmorexa [JOK
BBICOTBHI HAJl YPOBHEM MODs https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepounn. AtmocdepHoe naBiaeHuE bubnmnoreka [JOK
Ha pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwne 3amaq mo Teme " AtmochepHoe
napjenue"
47 JlelicTBUE MKUJIKOCTH M Ta3a HA MOTPYKEHHOE Bubmoreka [IOK
B HHX TeNno. ApXMMe/10Ba CHIla https:/m.edsoo.ru/
JlaGoparopHas pua60Ta «Onvpez[eneHHev BuGmmorexa IJOK
48 BBITAJIKMBAIOIICH CHIIBI, IEUCTBYIOIICH HA https://m.edsoo.ru/ff0a33fc
TEJI0, IOIPYIKEHHOE B KMIAKOCTH T '
JlaboparopHast paboTa 1mo Teme Buborexa LIOK
49 «HMccnenoBanue 3aBUCHMOCTH Beca Tella B httns://m.edsoo.ru/
. ~ _g
BOJIC OT 00BbEMA MOTPYIKEHHOU B HKHUIKOCTh 023514
YJacTH Tesa»
bubmmoreka [IOK
50 I1
JTABATHC T https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51

apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeesieHue €€ rpy30n01bEMHOCTH"




Pemenue 3amau no remam: «IlnaBanue cyaos.

butmmoreka [JOK

52 Bo3znyxomnaBanuey, «/laBineHnue TBEPABIX TEN, https://m.edsoo.ru/
KHUIIKOCTEH ¥ ra30BY» 11023654
53 Kontponbnas padota no teme «JlaBienue
TBEPJBIX TEJ, )KUJIKOCTEH U ra30B»
bubmuoreka [JOK
54 Mexanundeckas pabora
P https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
55 MomHocTh. EAMHUIIBEI MOTITHOCTH
B 8 B B https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenosanue "Pacuér MomHoCTH, 1
pa3BUBaEeMOM MPpHU NMOIBEME MO JIeCTHUIIE"
57 IIpocteie Mexanu3Mebl. Peryar. PaBHOBecuHe
CHJI Ha pbluare
Poiuaru B TeXHHKE, OBITY U MU .
53 a6 © 66’ 6 }{/I PHPOZC 05 but6mmoreka [JOK
abop af OPHad paboTa «KICCIIC/0BARMC ' https://m.edsoo.ru/ff0a478e
YCJIOBUM PAaBHOBECHUSI pbluaray
59 Pemenue 3agau 1o teme «Y CJIOBUS bu6mmoreka [IOK
PaBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koadduiment nonesHoro aeicTpust
60 Mmexanu3ma. Jlaboparopras pabota 0.5
«3mepenue KI1/[ HakKITOHHOM MJIOCKOCTHY
61 Pemrenne 3amay o teme "Pabora, MOIITHOCTS, bu6mmoreka [IOK
KIIA" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas 3Heprusi. Kunetnueckas u Bubnmnorexa IIOK
OTEHUHMAIbHAS YHEPTHS https://m.edsoo.ru/
. bubmuorexa [JOK
63 3aKOH COXpaHEHUsI MEXaHUYECKOW YHEPTUH .
https://m.edsoo.ru/
YPOK-3KCIIEPUMEHT I10 TEME
64 "DKCIEPUMEHTAIBHOE ONPEIENEHUE 1

M3MEHEHHS KWHETHYECKOM 1 NOTEeHIIHAIbHON




OHCPIYU IIPU CKATbIBAHWU TCJIAa 110 HAKJIOHHOM

IJI0CKOCTH"
65 KonrtponsHas padora o teme «Pabora u 1
MOIITHOCTb. DHEPrUsi»
66 PezepeHslii ypok. Pabota ¢ Tekctamu 1o Teme 1 bu6mmorexa [IOK
"MexaHnndeckoe JBUxeHue" https://m.edsoo.ru/ff0adee6
67 PezepBHslii ypok. Pabota ¢ Tekctamu 1o Teme 1 bubmmoreka [IOK
" JlaBiieHue TBEPIBIX TEJ, )KUJIKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
63 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"Paborta. MomHoCTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I1O 68 12




8 KUIACC

KosnvecTBo yacoB JJIeKTPOHHBIE
e uudposeie
A Tema ypoka Konutpoasusie| Ilpaktnueckne| 00pa3oBaTeibHbIe
n/n Bcero
padoThI padoThI pecypceel
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO- bubnuoreka [{OK
1 KMHETUYECKOW TEOPUU U UX OIBITHBIC https://m.edsoo.ru/
O ATBEPIKICHHSI ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYJI
3 Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOTOo bu6mmorexa [JOK
COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsiCHEHUE CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSTHUI BelllecTBa Ha
OCHOBE I10JIOKEHUH MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUHU
5 K o bubmuoreka [JOK
pUCTaNInYeCKre U aMOp(HBIE Tela hitps://m.eds00.ru/
6 CMauMBaHUE U KalMUIAPHOCTb. bub6nnoreka [IOK
[TOBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/
bu6mmorexa [JOK
7 TermnoBoe pacuiupeHue U coxaTue
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIEpPATyphl CO
CKOPOCTBIO TEIJIOBOT'O JIBUXKECHHUS YACTHIL
9 Buytpennss sneprusi. Cnocoobl U3MEHEHUS bubnuoreka [JOK
BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0aSc60
10 B but6mmoreka [IOK
ML TeIIONepeatn https://m.edsoo.ru/
11 VYpok-koudepenus "IIpaktuyeckoe 1 bu6nuoreka [IOK

HCIIOJIb30BaHNE TEILIOBBIX CBOMCTB BCIICCTB U

https://m.edsoo.ru/ff0a65c0




MaTepHUaJIOB B IEJISIX YHEPTrocOepekeHus "

12 KonnuecTBo TetnioThl. Y aenbHas bu6morexa LIOK
TEINIOEMKOCTh https://m.edsoo.ru/

13 YpasHeHue TermnoBoro 6ananca. Temnooomen bu6nunorexa LIOK
U TEIIOBOE PABHOBECHE https://m.edsoo.ru/

n

14 JlabopaTopHas pg60Ta UccnenoBanme BuGmmorexa IJOK
ABJICHUS TeNI000MeHa HpI/I"CMeIJ_II/IBaHI/II/I https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiuedl BOJbI
Pacyer konmuecTBa TEMIOTH, HEOOXOAUMOTO

15 JUTsl HAarpeBaHus TeJla U BBIICIIIEMOT0 UM MPU
OXJIAKJICHUH

16 JlaGoparopHas pa6ota "Omnpenenenue bubmorexa [IOK
YIEJIbHON TeTNIOEMKOCTH BeliecTBa" https://m.edsoo.ru/

17 OHeprus TOIIuBa. Y IelbHasl TEIIoTa bubnuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpIeBaHKE bubmmoreka [JOK

18 KPUCTAJUIMYECKUX TeIl. Y IeJIbHAs TEIIOTa https://m.edsoo.ru/
IUIaBJICHUS ff0a71d2

19 JlaboparopHuas padota "Onpenencaue bubnuoreka [JOK
yAEIbHOM TEILUIOTHI TLIABJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

h0 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunienne. Y neapHast Termiora

b1 napooOpa3oBaHUs U KOHJICHCAITUH. bu6mmoreka [JOK
3aBUCUMOCTh TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBICHUS
BrnaxnocTs Bo3ayxa. Jlaboparopnast pabota bubnmoreka [JOK

22 "OmnpezeneHre OTHOCUTENLHOM BIaKHOCTH https://m.edsoo.ru/
Bo3ayxa" f0a7628

23

Pemenue 3amau Ha OIpCaACIICHUC BJIAXKHOCTH




BO3TyXa

HpI/IHHI/IHH pa6OTBI TCIIIIOBBIX I[BPII‘aTeJ'Ieﬁ..

24 [TapoBas TypOuHa. [[BUTaTEh BHYTPEHHETO
CrOpaHus

)5 KIIJl rermoBoro aBurarens. TeraoBsie bubnuoreka [JOK
JIBUTATENIH M 3allUTa OKpYyKarouieil" cpessl https://m.edsoo.ru/ff0a7c7c

h6 3aKOH COXpaHEHUs U MPEBPAIlCHHs PHEPTUU B
TEIUIOBBIX IMpolieccax
[ToaroroBka Kk KOHTPOJILHOU pabOTE MO TeMe

7 n A p " p bubmmoreka [JOK

CILIOBBIC ABJCHMUA. | 3MEHEHHUE arperaTHbIX https://m.edsoo ru/ff0a83 2
COCTOSIHHI BeIlleCTBa i
KonTponbhas pabora no teme "TemnoBsie

hg p " p N bubmmoreka [JOK
SIBJICHHUSL. b 3MEHEHUE arperaTHbIX COCTOSIHUM https-//m.edsoo.ru/f0a86ae
BELIECTBA

ho DnexTpusaius Tel. J[Ba poaa dIeKTpUIECKUX
3apsJioB

30 VYpok-uccienoBanue "IneKTpu3aius Tl
WHJIYKIIMEN U PU COTPUKOCHOBEHUM"

31 B3auMogpeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubnuoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe nojie. HanpsikeHHOCTh

30 P 1 p bu6mmorexa [JOK
SJICKTPUICCKOrO MOJIA. LIpHHIMNI . https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UIINH YJICKTPUUECKHUX TTOJICH

33 Hocutenu snexkrpuyeckux 3apsiioB.

DneMeHTapHbIi 3apsia. CTpoeHue aroMa

34 [IpoBOAHMKYN U AUDIIEKTPUKH. 3aKOH bu6mmoreka [JOK
COXPaHEHUS DIEKTPUUECKOIO 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1au Ha mpUMEHEHUE CBOMCTB bubnmoreka [JOK

JNEKTPUYECKUX 3apsI0B

https://m.edsoo.ru/ff0a90cc




DJIEKTPUYECKUI TOK, YCIOBUS €0

bubmuoreka [JOK

36
CyliecTBOBaHUs. VICTOUHUKH 37IEKTPUYECKOTO https://m.edsoo ru/ff0a935ad
TOKa
37 Heiic aJIe €CKOTr'o TOKa buGmorexa [JOK
MCTBHA STICKTPHICCKOTO TOK https://m.edsoo.ru/
VYpoxk-uccnenoanue "JlelictBue
38 3IEKTPUYECKOTO TIOJIS HA TIPOBOJAHMKHU U 1
JURJIEKTPUKA"
39 DIEKTPUUECKUN TOK B METAJUIAX, KUIKOCTSIX bubnmoreka [JOK
W Tazax https://m.edsoo.ru/
40 DnexTpuyecKas enb U €€ COCTaBHbIE YaCTH
41 Cuna Toka. JJaboparopHast paboTa 05 bu6mmorexa IIOK
"U3MepeHne M peryaupOBaHue CUIbI TOKa" ' https:/m.edsoo.ru/
" J::)IﬂgKTpI/I‘ICCKOC Hgl'[pi[}'l'(slHI/Ie. BonbrmeTp. 05 Bu6muorexa LIOK
abopaTopHasl paboTa SME\;PGHHG = ) https://m.edsoo.ru/ff0a%e14
pEryIMpOBaHKe HAMPSHKCHUS
43 CornpoTuBIiieHHE IPOBOJAHUKA. Y A€JIBHOE bubnunoreka [JOK
CONPOTHUBJICHUE BELECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota "3aBUCHMOCTh
44 3JIEKTPUYECKOTO CONMPOTUBIICHUS TPOBOJHUKA 1 bubmuorexa [JOK
OT €ro JUIMHBI, IUIOIAIHA TIONIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceyeHus M matepuaia'
45 3aBUCHUMOCTD CHJIbI TOKA OT HAIPSKCHHUS. bubnuoreka [JOK
3akoH Oma JJ1s y4acTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaGopatopHas pabora "HccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 1 bu6mmoreka [IOK
pe3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U apalieIbHOE

COCIUMHCHUS ITPOBOJHUKOB




Jlabopartopnast padota "[IpoBepka mpaBuia

48 CJIOYKEHUS HAIIPSHKEHUN IIPU bubnuoreka [IOK
I0CJIEI0BATENBHOM COCIUHEHUU ABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”

Jlaboparopnas pabota "[IpoBepka mpasuiia bubnuoreka [JOK

49 JUISL CUJIBI TOKA IIPU NapajuIeIbHOM https://m.edsoo.ru/ff0aad
COEMHEHUH PE3UCTOPORB" le

50 Pemenue 3anau Ha npumeHeHue 3akona Oma bubnmoreka [JOK
JUISL Pa3JIMYHOTO COCAMHEHUs] IIPOBOJAHUKOB https://m.edsoo.ru/ff0aaf8a

51 Pabota 1 MOIIIHOCTH JIEKTPUIECKOTO TOKA. bu6morexa LIOK
3axkoH ﬂ){(oyﬂ;{_ﬂeHua https://m.edsoo.ru/

57 Jlaboparopnas pabota "Omnpenencaue padboThI bubnmoreka [JOK
Y MOIIHOCTH 3JIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTPUYECKUE LIEeTIH U TOTPeOUTe TN bubmmoreka [JOK

53 3JIEKTpUYECKON 3Hepruu B ObITY. KopoTkoe https://m.edsoo.ru/
3aMbIKaHHE ff0ab660
[ToaroroBka Kk KOHTPOJILHOU padoTE MO TEME

54 "DnekTpuueckue 3apsaabl. 3apsHKEHHbIE Tela U bubnuoreka [IOK
nX B3anMoaeHCTBUS. I1oCTOSHHBIN https://m.edsoo.ru/ff0abd2c
SJIEKTPUYECKUN TOK"

KonrponsHas padora no Teme

55 "DnexkTpuuecKue 3apsaabl. 3apssKCHHBIC Tella U bubnuoreka [{OK
ux B3auMoaeincTBus. ITocToSHHBIN https://m.edsoo.ru/ff0abeal
SJICKTPUYECKUN TOK"

56 ITocTossHHBIE MArHUTHI, UX B3aNMOJICUCTBHE

57 VYpok-uccinenosanue "M3ydyenue nonein bubmmoreka [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MarnutHoe 1mojie. MarauTHoe nose 3eMIId | bu6mmorexa [JOK
€ro 3HAYEHHUE JUIS )KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OnbIT OpcTena. MarHuTHoe mose bu6mmoreka [JOK




QJICKTPHUYCCKOI'O TOKa MaramTHOE I10JIe

https://m.edsoo.ru/ff0ac

KaTYIIKH C TOKOM 1d2
[IpuMeHeHne HIeKTPOMArHUTOB B TEXHHUKE.
60 Hp6 6Tp " y . 05 Bubmoreka [IOK
adopaTopHast paboTa “¥I3yHICHHC HeHCTBfm ’ https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TOJIsl Ha MPOBOJIHHUK C TOKOM
DNeKTpOoABUTATENb ITOCTOSTHHOTO TOKA.
UcnonszoBanu K Burateneit" B
‘o CHOJB30BAHUE JIEKTPO/IBUTaTeNe | BuGmuorexa LIOK
TEXHUYECKUX yCTpOI/ICT']?aX U Ha TpaHCIOPTE. https://m.edsoo ru/f0ac86e
JlaGopatopHas padora "KoHcTpyupoBanue u .
u3ydeHue paboThl AJieKTpoaBUraTens"
62 OmnpiTel Papanes. 3aKOH AIEKTPOMATHUTHON 1
uHaykimu. [Ipasuio Jlenma
DnektporenepaTop. CrocoObl MOTyYeHHS
63 SIEKTPUYECKON" DHEPIUH. DIEKTPOCTAHIMN 1
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHH
64 [TonroToBka K KOHTPOJIBHOM paboTe MO TeMe 1
"DNeKTpUYEeCKNe U MarHUTHBIE SIBJICHUS "
65 Konrponsnas padora o Teme 1 bubnuoreka [IOK
"DJIeKTpUUECKUE U MATrHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"TennoBele siBICHUS" https://m.edsoo.ru/ff0accSe
67 PezepsHslii ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"[TocTOsIHHBIN 3J€KTpUYECKUNA TOK" https://m.edsoo.ru/ff0acdc6
63 PesepBHblii ypok. Pabota ¢ Tekcramu 1o Teme 1
"MarHuTHbI€ sIBJIEHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5




9 KUIACC

KosmyecTBO 4acoB JJIeKTPOHHBIE
e uugposbie
N Tema YPoOKa K()]-[Tpo_]'[[,ﬂb]e HpaKanec](n 06pa3OBaTeJ1be1e
n/n Bceero
padoTbI e padoThI pecypceel
1 Mexannueckoe JBMKeHUE. MaTepuanbHas 1
TOYKa
> Cucrema orcuera. OTHOCUTEIIHLHOCTD 1 bubmmoreka [JOK
MEXaHMYECKOI'O IBUKCHUS https://m.edsoo.ru/ff0ad474
. bu6nuoreka [JOK
3 PaBHOMEpHOE NPSIMOJIMHENHOE ABUKEHUE 1
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe MpsIMOTHMHEHOE ABIKEHUE. 1
CpenHsiss ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMmonMHEITHOE PAaBHOYCKOPEHHOE | bubnmnoreka [JOK
JIBUKEHHUE. Y CKOpPEHHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOrO ABmxkenus. I paduk 1
CKOPOCTH
JlaGopaTtopHas pabota "Onpenenenue
7 paTopHad p pel 1 1 but6mmoreka [{OK
yCKOpCHIS TCJIa IpH panloyCKOp eHHSM https://m.edsoo.ru/ff0adb18
JIBIDKCHUH 110 HAKJIOHHOM TJTIOCKOCTH
8 CBoOoanoe majenue tei. OneiThl [amunes 1
PaBHOMEpHOE ABUKEHHUE TIO OKPY>KHOCTH. bubnuotexa [JOK
9 [lepuon u yacrora obOpamenus. Jluneinas u 1 https://m.edsoo.ru/ff0ae
YIJI0Bast CKOPOCTH 176
10 1

L{eHTpOCTpEMUTENBHOE YCKOPEHHE

11

ITepBoiii 3akoH HproTOHA. BEKTOp CHIThI

bubmmoreka [JOK
https://m.edsoo.ru/ff0ae612




12 Bropoii 3akon Heiorona. PaBHonelcTByO1Ias bubmuoreka [IOK
cujia https://m.edsoo.ru/ff0ae72a
. bubnmoreka [JOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui https://m.c dsogru /0ac98)
14 Pemenue 3aay Ha MpUMEHEHHUE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyroctu. 3akoH ['yka Et?}?sj?/l;lr(r)f:cli(saogrou/lﬁaneca )
16 Pemenue 3ana4 no teme «Cuna ynpyroctu»
17 JlabopaTtopHas pabota «OmnpeneneHue bubnuotexa [JOK
JKECTKOCTH IPYKHUHBD» https://m.edsoo.ru/ff0aee28
18| Coamperns i o a3
bu6mmoreka [IOK
19 Pemenue 3amau mo teme «Cuia TpeHUSD» hitps:/m.e dSO(I)_.[m IE0afa26
0 JlaGopaTtopHas pabota "Onpenenenue bubnuotexa [JOK
KOd(phUIIMEHTA TPEHUSI CKOJIhKEeHUA" https://m.edsoo.ru/ff0af8be
h1 Penrenue 3amau mo teMe "3akoHsl Her0TOHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ff0atb8e
) Cuna TsKeCTH ¥ 3aKOH BCEMHPHOTO bubmuoreka [IOK
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO IMAICHUS https://m.edsoo.ru/ff0af044
Ypoxk-koHpepenuus "/IBukeHre TEI BOKPYT
23 rpaBUTalMOHHOTO eHTpa (ConHevHas
cucrema). ['amaktuxu"
4 Pemenue 3anay mo teme "Cuiia TSHKECTH U bu6muoteka [HOK
3aKOH BCEMUPHOTO TSATOTEHUS" https://m.edsoo.ru/ff0af5f8
)5 IlepBas kocmuueckas ckopoctb. HeBecomocThb bubmuoteka [{IOK
U IIEperpy3Ku https://m.edsoo.ru/ff0af33¢c
h6 PaBHOBecHe MaTepuaIbHON' " TOUKH. bu6muoteka [IOK

AOconoTHO TBEPI0E Tell0. PaBHOBecHe

https://m.edsoo.ru/ff0afe36




TBEPJOTO TeJIA C 3aKPEIUIEHHON OCBIO
BpalICHUs

27 MowmeHT cuibl. LleHTp TskecTH
hg Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmuoreka [JOK
[lenTp TsRECTH" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIBHON paboTe MO TeMe
29 "MﬂexaHqucxoe ]:IE)KGHHG §3aI/IMO eMCTBHEC bubmmorexa [IOK
N A ’ & https://m.edsoo.ru/ff0b0408
Ten
30 KonTponbHas pabota no teme "MexaHuueckoe bu6mmoreka [IOK
JaBukeHue. Bzanmoneicreue Ten' https://m.edsoo.ru/ff0b06ec
3 HNmnynsc Tena. I/IMHYJIB; CWJIBL. 3aKOH Bu6motexa IJOK
COXpaHEHH HMIYJIbCa. YIIPYroe 1 Heynpyroe https-//m.edsoo.rw/ fOb07 fa
B3aMMOJEHCTBHE
32 Pemienue 3amau no teme "3akoH coXpaHEHUs bubmuoreka [JOK
umiynbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koH(pepeHnus "PeakTuBHOE IBIKEHUE B
MPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanunveckas paboTa U MOIITHOCTh htlf HH T 1
ps://
35 PaGota cuitbl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
CHJIbI TPCHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHas pabota «Onpenenenue padoThl
36 CHJIBI TPEHHUS TIPU PABHOMEPHOM JIBIKEHUU
TeJa M0 TOPU30HTAILHON MOBEPXHOCTID
37 Cas3b Hepruu U padotsl. [loTeHanpHas
SHEprus
38 Kunernueckas sueprus. Teopema o bubnmoreka [JOK
KHHETHYECKON DHEPTUU https://m.edsoo.ru/ff0b0c32
39

3aKkoH COXpaHCHHA OHCPIrur B MCXAaHHUKEC




40 JlabopaTtopHas pabora «M3yuenune 3akoHa bubnmnoreka [JOK
COXpaHEHUs SHEPTUM» https://m.edsoo.ru/ff0bl2fe
41 KomnebaTenpbHOE IBMIKEHUE U €TI0 bubmuoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
47 3aryxaromue Koyiebanus. BeIHy X IeHHBIC bubnmorexa [JOK
koseOanus. Pe3onanc https://m.edsoo.1u/ff0b20{0
43 MaremaTruecKuil U IPY>KMHHBIN MasiTHUKH
VYpok-uccnenoanue «3aBUCUMOCTh NIEPHOJIA BuGmmotexa LIOK
44 KOJIEOAHMI OT KECTKOCTHU MPY>KUHBI K MaCChI hitps://m.cdsoo.ru/f0b197a
rpysa» " '
45 [IpeBpatienre SHEPTUU MPU MEXAHUYECKUX
KOJICOaHMSIX
JlaGopaTtopHas paborta «Omnpenenenue
M bubmmoreka [JOK
46 4aCcTOTHI U TIEpUOo/Ia KojaeOaHui Py KHHHOTO hitps://m.c dsocl)lrg /£f0bace
MasITHUKA B ]
Jlaboparopnas pabota «IIpoBepka Buborexa [IOK
47 HE3aBUCHMOCTH TIepHo/ia KojeOaHuii rpys3a, httos://m.edsoo rw/ff0b197a
ps://m. )
MOJIBELIICHHOTO K HUTH, OT MacChl Ipy3a»
Mexanudeckue BoiaHbI. CBOMCTBA Bu6motexa IJOK
48 MeXaHM4YeCKUX BOJIH. [IpooIbHEIE U hitps://m.edsoo ru/f0b2 1 fe
MIOTIEPEYHbIE BOJTHBI
49 VYpoxk-koupepenius "MexaHUYeCKHuEe BOITHBI B
TBEPIOM Tesie. CeHCMUYEeCKHUE BOJTHBI"
50 3ByK. PacnipocTpaHeHue U OTpaKEHUE 3BYKa
51 Ypok-uccienoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHUYECKHI pE30HAHC
53 bubmmoreka [JOK

Ypok-koHbepeHius "YIbTpa3ByK U




nH(}Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[TonroroBka K KOHTPOJIBHON paboTe MO TeMe

bubmoreka [JOK

54 "3akoHBI COXpaHeHHs. MeXaHuyecKue
P ’ https:/m.edsoo.ru/fl0b250
KoJIe0aHUS ¥ BOJTHBI
KoHnTtponbHas pabota o teme "3akoHbI
55 coxpaHeHus. MexaHn4eckue Konebanus u
BOJIHBI"
56 DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMAarHUTHBIE bubnmnoreka [JOK
BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBO#CTBA 37€KTPOMArHUTHBIX BOJH
VYpok-koHpepennus "lllkana
g p (epenn " but6mmoreka [JOK
SNEKTPOMATHUTHEIX BOJH. Menonb3osanue . https:/m.edsoo.rw/ f0b2fe6
AJICKTPOMATrHUTHBIX BOJIH JUIsI COTOBOM CBSI3H
VYpok-uccienopanue "M3ydyeHne CBOMCTB
59 C-)JIIZ:KT OMaFIi[I/ITHBIX BOJIHyC MIOMOIIIbIO bubmmorexa [IOK
p " . https://m.edsoo.ru/ff0b2c6¢
MOOMIJIBHOTO TeedoHa
60 Pemienue 3amau Ha onpeeneHne 4acTOThl U
JUITMHBI 3JIEKTPOMarHUTHOM BOJIHBI
61 DnekTpoMarauTHas mpupoaa ceeta. CKOpocTh bubnmnorexa [JOK
cBeTa. BoTHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsmonuneiliHoe
62 P 3 C but6mmoreka [JOK
pacripoctpaneHnue ceta. 3atmenus CoiHIa U https://m.edsoo.rw/f0b3658
JIyHBI
3aKoH OTpa)keHus cBeTa. 3epkana. Pemenne
63 P p bubnmorexa [JOK
3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPaKEHUS https:/m.edsoo.ru/ fob38cd
cBeTa
64 [Ipenomiienune cBeta. 3aKOH MPENTOMIIEHUS bu6mmoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
65 [TosnHOE BHYTpEeHHEE OTpaKEHUE CBETA. bub6nuorexa [IOK

HMcnonap30BaHue MOJIHOTO BHYTPCHHECTO

https://m.edsoo.ru/ff0b3cSc




OTpaXCHUA B ONITUYCCKHUX CBETOBOAAX

JlaboparopHas pabota "HccnenoBanue
3aBUCHMOCTH YTIJIa IPEOMJIEHUS] CBETOBOIO

66
Jy4a OT yIJia aJieHus Ha TpaHulle "BO3ayX-
crexyo""
Ypok-koHpepenuus "Vcnonp30BaHue MOTHOTO
67 BHYTPEHHETO OTPAXKEHUSI: CBETOBO/IHI,
ONTHUKOBOJIOKOHHAS CBSI3h"
bubmuoreka [JOK
68 JInnzel. OnTHyeckas cuiia JTUH3BI
https://m.edsoo.ru/ff0b3f2¢c
. bubnmoreka [JOK
69 [TocTpoenune n3o00paxeHuil B TMH3aX hitps: i
ttps://
JlaGopaTtopHas pabota "Onpenenenue BuGmmorexa IIOK
70 q)o61<yCHoro RaCCTOHHnml Y ONITUYECKON CHIIBI https://m.edsoo.rw/f0b4206
coOuparoIien JUH3bI
71 VYpoxk-konpepenuus "OnTHueCKUe TUH3OBEIE bub6nuorexa [IOK
pruoopsI" https://m.edsoo.ru/ff0c0a7e
bubmuoreka [JOK
72 I'na3 xak ontuyeckas cucrema. 3peHue
p https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JledexTsl 3penus. Kak
COXpaHUTh 3peHue"”
Paznoxxenue 6enoro csera B criekTp. ONbITHI BuGmmotexa LIOK
74 ngTOHa. CnoxeHue CeKTpaIbHbIX I[BETOB. httos://m.edsoo ru/ f0cOfdc
HCIIEPCHS CBETA
JlaboparopHast paboTa "ONBITHI 11O
75 Pa3IOKEHHIO OCJIOTO CBETA B CIIEKTP U bubnuotexa [JOK
BOCIIPUATHIO LIBETA MPEIMETOB IPH UX https://m.edsoo.ru/ff0c0e2a
HaOJIFOICHUH Yepe3 IBETOBBIC (DHIIBTPHI"
76 VYpok-nipaktukym "BoaHOBBIE CBOCTBa CBETA!

qucnepcusi, uHTepdepenuus u audpakuus”




77 OmneiTel Pe3epdopaa u muranerapHast MoJIeb bubnmnoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Mozaens atoma bopa

79 Hcnyckanue u moryionieHue CBeTa aTOMOM. bubmuoreka [JOK
KBaHThl. JInHEHYaTbIE CIEKTPEI https://m.edsoo.ru/ff0c144c

30 VYpoxk-npaktuky™m "HaGmoieHre crieKTpoB bu6mmoreka [IOK
UCITyCKaHHs" https://m.edsoo.ru/ff0c1550

n bubnuoreka [JOK

81 PajIHoaKTHBHOCTS H €€ B! https://m.edsoo.ru/ff0c1672

but6mmoreka [{OK

82 Crpoenue .H e

TpoeHue aToMHoro sijipa. HykiaonHas monenb https://m.edsoo.ru/f0c] Sac
but6mmoreka [{OK

83 P eBpatieHus. M3oTonsl

/IMOAKTHBHAIC TIPEBpatl https://m.edsoo.ru/ff0clal4

34 Pemienue 3amau o reme: "PannoakTuBHbIC bubnuotexa [JOK
npeBpalieHus" https://m.edsoo.ru/ff0c1bda

85 Ilepuox monypacmasa

36 VYpok-koHpepenuus "PagroakTuBHbIE bubmuoreka [IOK
U3Jy4YEeHUs B IPUPOJE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SnepHple peakiuu. 3aKOHBI COXPAHCHHS bu6muoteka [IOK
3apsI0BOTO U MaCCOBOI'O YUCET https://m.edsoo.ru/ff0c1c58

38 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U bu6muoteka [IOK
DHEpPruu https://m.edsoo.ru/ff0c1d7a

89 Pemenne 3ama4d no treme "AnepHsie peakuun"

90 Peakuuu cunTe3a u nenenus suep. crounuku bu6muorexa [IOK
sHepruu CoJHIIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHepreTHKA.

91 JleiicTBUs paAliOaKTUBHBIX W3TyUYeHUN Ha
JKUBBIE OpraHU3Mbl"

92 [ToaroroBka K KOHTPOJIBHOU paboTe Mo TeMe bubmmoreka [IOK




"DeKTpOMarHuTHOE TMOJIE.
DneKTpoMarHuTHbIe BOJIHBI. KBaHTOBBIE
sBJIeHus"

https://m.edsoo.ru/ff0c223e

KonTponbhas pabota no teme
"DJIeKTpOMarHuTHOE TOJIE.

93 1
DneKTpOMarHuTHbIe BOJHBI. KBaHTOBBIE
ABJICHUS"
04 [ToBTOpenue, o6o6meHue. JlaboparopHsie 1 1 bubnmoreka [JOK
paboTsl o Kypcey "B3aumonelictue Ten" https://m.edsoo.ru/ff0c245a
s [ToBTOpenue, 0600mIeHNE. Permenune | BuGmuorexa [IOK
%:')acquHHx u Ka‘-IeCTBe"HHI:IX 3aj1a4 1o TeMe https:/m.edsoo.ruw/f0c2572
TennoBsle mpoueccsl
o IToBTOpeHme, 0000IIeHUE. Permenune | BuGmorexa ITOK
PAcUCTHBIX H KaUECTBEHHBIX 3a/1a1 10 Teme httns:/m.edsoo ru/ff0c2a2?
"KIIJI TennoBeIX aBurareicii”
- IToBTOpeHue, 0600eHUE. Permenune | BuGmmorexa IJOK
pacueTHBIX U KAUECTBEHHBIX 33/1a4 110 TeMe https:/m.edsoo.ru/f0c2b30
"KII/ snexTpoycTaHOBOK"
08 [ToBTOpeHue, 0600meHNE. JTabopaTopHbIe 1 1 bubnmnoreka [JOK
paboTel o Kypcy "CBeToBbIe siBJICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOopenue, 06o0menue. Pabora ¢ Tekctamu 1 bu6muorexa [IOK
110 TeMe "3aKOHBI COXPaHEHHs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOopenue, 06o0menue. Pabora ¢ Tekctamu 1 bu6muorexa [IOK
no Teme "Konebanus u BoaHbI" https://m.edsoo.ru/ff0c2e82
101 [loBTopenue, 0606menue. Pa6ora ¢ TekcTamMu | Bubmorexa LIOK
o Teme "CBeToBbIE ABICHUS" https://
102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1
no teme "KBanToBas u sinepHas ¢pusnka'
OBILEE KOJIMYECTBO YACOB I10 102 27




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» ®usuka, 7 knacc/ Ileppimkun A.B., O61iecTBo ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «/31aTenhCTBO «DK3aMEH»

» ®usuka, 8 kinacc/ [lepbimkun A.B., O61iecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «J[PODAY; AkinonepHoe odmiectBo «M3aaTenbcTBO
«ITpocBenieHue»

» ®usuka, 9 knacc/ [lepeimkun A.B., I'yrauk E.M., O6mmecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE OOIIIECTBO
«M3nmarenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA
7 KIIACC

1. Pabouas nporpamma.

2. IIporpammel ocHOBHOTO 0011ero oopazosanus. Gusuka. 7 - 9 knaccel
(aBTopei:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma o ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. - M.:
BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4. Tlepwriukun A.B. ®usuka. 7 kinace. YueOHUK ajis 0011eo0pa3oBaTeIbHbIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.W. COopHUK BONpOCOB U 3a7a4 1o ¢pusuke. 7-9 ki. - M.:

[Ipocsemenue, 2010. -192c¢.
8 KJIACC

1. PaGouas mporpamma. ®usnka. 7 - 9xmaccel: yaeOHO-METOUIECKOTO
noco6wus /coct. TuxonoraE.H. - 2-e uzn.,crepeorur. -M.: JIpoda,2013. - 398,

(2)

2. IIporpammsel ocHOBHOTO 0011ero oopazosanus. Gusuka. 7 - 9 knaccel
(aBTopei:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. - M.:

BAKO, 2014, B COOTBETCTBHUH C
BbIOpAaHHBIM YUYEOHUKOM:

4. Tlepwriukun A.B. ®usuka. 7 kinacc. YueOHUK a1 0011eo0pa3oBaTeIbHbIX



yupexaenuit . M.:[Ipoda. 2011

5. Jlykammuk B.M. CoopHUK BOTIpOCOB U 3a/1a4 no (usuke. 7-9 ki. - M.
[Ipoceemenue, 2010. -192c.

6. Kupuk JI.A. ®usnka - 7. Pa3HOypOBHEBBIE CAMOCTOATEIBHBIE U
KOHTpPOJIbHBIE padoThl. -5-¢ nznanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. JlabopatopHbie pabotsl. KOHTpOIBHBIE
3apanud. -Caparos:Jluueit, 2014.

8. «KouTponbHO-u3MepuTenbHbie MaTepuansl. ®uszuka. 7 kinacc/Coct. H.A.

3opuH. - 2-e uza.,nepepad. - M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToauueckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10. A.B. Ilepsimmkun ®usuka-8xir 2017 M. Ipoda

11. H.B. ®unonosuy Metoaudeckoe nocodue 2015 M. JIpoda

12.  A.E. Mapon, E.A. Mapon CamocTOsATENbHBIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. dpoda

13. B.B. lllaxmatoBa ,O.P. llledep Auarnoctuyeckue padotsl -8 kitacc 2016
M. JIpoda

14. A.E. Mapon, E.A. Mapon, C.B. [1o3otickuit Coopuuk Bonpocos u 3a1au
2015 M. JIpoda

9 KJTACC

1. PabGouas nporpamma. ®usuka. 7 - 9xinaccel: yueOHO-METOANIECKOTO
nocobus /coct.TuxonosaE.H. - 2-e uzn.,crepeotun. -M.: JIpoda,2013. - 398,
(2)

2. IIporpammel ocHOBHOTO 001Iero oopazoBanus. duszuka. 7 - 9 kiaccel
(aBTopsl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. - M.:

BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4. Ilepeimkun A.B. ®usuka. 7 kiacc. YueOHUK 11 0011eo0pa3oBaTeIbHbIX
yupexaenuit . M.:[Ipoda. 2011
5. Jlykamuk B.W. COopHUK BOTPOCOB U 3a7a4 1o ¢pusuke. 7-9 ki. - M.:

IIpocsemenue, 2010. -192c.

6. Kupuk JI.A. ®usnka - 7. PAa3HOypOBHEBbBIE CAMOCTOSITEIIbHBIE U
KOHTpPOJbHBIE paboThl. -5-¢ n3nanue,- M.MJIEKCA, 2013.
7. Acraxoa T.B. ®usuka. 7 knacc. JlabopaTopusie pabotsl. KOHTpOIBHBIE



3aganus. -Caparos:JIuueit, 2014.
8. «KoHnTponbHO-u3MepuTenbHbie MaTepuaisl. @usnka. 7 kinacc/Coct. H.H.

3opuH. - 2-¢ u3z.,nepepad. - M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHO-MeToandeckoe mocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTposibHbIE U camocTosTEIbHBIE pA0O0THI IO PU3MKe. 9 KIacc: K y4eOHUKY

A.B. Ileppimkuna, E.M. I'ytauk «®usnka 9 kmace» / O.U. 'pomiiena. - M.
U3 narenscTBO «9OK3ameny, 2014.

Tectsl o pusuke. 9 kinace: k yueouuky A.B. Ilepsimkuna, E.M. T'yTauk
«Pusuka

9 kimace» / O.U. I'pomuieBa. - M.: U3narenscTBO «IK3amen», 2010.

duzuka. 9 kiacc. TemaTnueckue TECTOBBIE 3aJaHUs TSI HOATOTOBKU K [ TA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. - fIpocinasis: OO0
«Axkanemus pazButus», 2014.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

7 KIIACC

. bubnmoreka - Bc€ mo npeamerty «dusukay. - Pexxum nocrtymna:
http://www.proshkolu.ru

2. BupeoonsIThl Ha ypokax. - Pexxum nocryna: http://fizika-class.narod.ru
3. Enunas xomnekius mudpoBeIX 00pa3oBaTebHBIX PECYPCOB. - Pexxum
noctymna: http://school-collection.edu.ru

4. HHTepecHbIe MaTepHalIbl K ypokaMm (PU3UKH IO TeMaM; TECTHI TI0 TEMaM;

HaTJIAIHBIE TOCOOMS K ypokaM. - Pexxum fgoctyna: http://class-fizika.narod.ru
5. Hudpossie oOpazoBaTenbHbIe pecypchl. - Pexxum gocrymna:
http://www.openclass.ru

6. DIJIeKTpOHHBIC YUYEOHUKH O Pu3nKe. - Pexxum octyna:

http://www.fizika.ru



8 KJIACC
1. bubnuoteka - Bc€ no npeamety «Puznkay. - Pexum gocryna:
http://www.proshkolu.ru

2. BupneoonsIThl Ha ypokax. - Pexum noctyna: http://fizika-class.narod.ru
3. Enunas xomnekuus mudpoBbIX 00pa3oBaTeNbHBIX PeCypcoB. - Pexxum

noctymna: http://school-collection.edu.ru

4. VaTepecHble MaTepHAIbl K ypOKaM (PU3UKH 11O TEMaM; TECTHI 0 TEMaM;
HarJIIHble TocoOus K ypokaMm. - Pexxum gocryna: http://class-fizika.narod.ru
5. Hudpossie 06pa3oBaTesbHbIE PECYPCHI. - Pexum gocryna:
http://www.openclass.ru

6. DJeKTpoHHbBIE YU4eOHUKH 1O Pu3MKe. - Pexxum gocryma:
http://www.fizika.ru

9 KIJIACC

1. BuneoomnsIThl Ha ypokax. - Pexum gocryna: http://fizika-class.narod.ru
2. Enunas xomtexius mudpoBeiXx 00pa3oBaTeIbHBIX PECYPCOB. - Pexxum
nocryna: http://school-collection.edu.ru

3. HuTepecHbie MaTepuaibl K ypokam (GU3HKH IO TEMaM; TECTHI IO TEMaM;

HarJIsAIHble TocoOus K ypokam. - Pexxum goctyna: http://class-fizika.narod.ru
4. Iludpossie 00pa3oBaTelbHBIC PeCypChl. - Peskum mocrymna:
http://www.openclass.ru

5. DnexTpoHHBIE y4eOHUKH MO pusuke. - Pexxum pocryna:
http://www.fizika.ru

6. HucranuunonHas mkoia Ne368 http://moodle.dist-368.ru/ OTKpbITHIH Ki1acc.
CeteBoe obpa3zoBaTeabHOE coobmecTBo. http://www.openclass.ru/node/109715

7. Enunas xosiekius muppoBbIX 00pa30BaTEIbHBIX PECYPCOB.



http://schoolcollection.edu.ru/catalog/
8. denepalbHbIA HEHTP HHPOPMALIMOHHO-00PA30BATENBHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Hurepnet ypoxk. http://interneturok.ru/ru/school/physics/
10. Tazera «1 ceHTaOps» MaTepuaibl o pusmukKe.

http://archive.1september.ru/fiz

11. Aammaruu pusndeckux o0beKTOB. http://physics.nad.ru/
12. XKwusas usuka: oOydaroniasi mporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/
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