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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHWUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIUTAHUS U
Konuenuuu mnpenogaBanust ydeOHoro mnpenmera «®Duszmka»n. A Takke Ha
OCHOBAaHMUM OCHOBHOH 00pa3oBaTeNbHON MTPOrpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMUsI MyHuuMnaibHOro OI0JIKETHOTO 0011e00pa30BaTEILHOTO
yapexaeHuss HoBouapckasi cpemuss oOmieoOpazoBarenbHas 1mkoia Ne 2 WMEHH
I'epos  Poccum HUrops MommoBaHoBa € y4eTOM INPUMEPHOW OCHOBHOU
o0pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs, KOHIICTIIIHEH
JTyXOBHO-HPABCTBEHHOT'O PA3BUTHS U BOCIIMUTAHUS JIMYHOCTHU IpakaannHa Poccun,
yctaBoM MOY HoBouapckas cpennssi oomieoOpa3oBaTeiabHas mkoja Ne2 uMeHU
I'epost Poccun Urops MonnoBaHoBa.

Copepxanue mporpaMMbl 1o (GU3HMKE HampaBlieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHOHAYYHON TI'paMOTHOCTU OOYYarOIIUXCsl U OpPraHU3AIUI0 H3YYCHUS
GbU3UMKM Ha JESATEILHOCTHOM ocHOBe. B mporpamme mo (pu3MKe YUYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycraHaBIMBaEeT paclpeeseHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEIbHOCTD
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHHUs METOJNYECKON
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TOCKOJBbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SBJICHUM, W3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEW u (U3HUESCKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYHO KapTHUHY MHpa,
NpeloCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHUS HAay4HOTO METoJa
MO3HAHUS, TO €CTh CII0C00a MOTyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

OpHa W3 TIaBHBIX 3a/a4d (PU3NYECKOTO O0pa3oBaHUsA B CTPYKType OOIIETo
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIEAYIOINIMMUA KOMIETEHTHOCTSIMH, XapaKTepU3YIONIUMU €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:



HAy4YHO OOBSCHSTDH SIBJICHMUS;

OILICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;
WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BaTh HAy4yHbIE JOKa3aTeIbCTBA IS
MOJTYYEHHUSI BHIBOJIOB.

[lenn w3yueHus GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBaHus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE  0011€00pa30BaTe/IbHbIE MPOTPAMMBbl, YTBEPKACHHONW pElICHUEM
Komnernn MunucrepcrBa npoceienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nexadps 2019 r. Ne [1K4BH).

Heau ndyyenuss Gusnuku:
npuoOpEeTEeHNE HMHTEpeca M CTPEMJICHUS OOy4YaloIMXCAd K HAyYHOMY H3YyUYECHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJCTABICHUA O HAYYHOM METOAE MO3HaHUS M (POPMHpPOBAHHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYXKAIOIIUM SIBJIICHUSIM;
dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpOEHHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopmMupoBaHue TpEACTaBICHUM O poiu GUBUKH JUIST  Pa3BUTUS  APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
pa3BUTHE TPEJCTABICHUN O BO3MOXHBIX cdepax Oyaymied mpodeccruoHaabHON
NeSATEeILHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K JaJlbHEHIIeMy OOyYEeHUIO B
TOM HAINpPaBJICHUU.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONUX 3a1a4:
npuoOpeTeHNEe 3HAHUW O JAUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHWYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

NpUOOPETEHUE YMEHUM OMNHUCHIBAaTh U OOBSACHIATH (DU3NUYECKUE SIBJICHUS C
MCIIOJIb30BaHUEM TOJTYUYCHHBIX 3HAHUM;

OCBOEHUE METOJIOB PEUICHUS MPOCTEUIINX PACUYETHBIX 3a7ad C HCIOJIb30BAHHEM
bU3HMYECKUX MOJIENIEeH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 337124,
pa3BUTHE YMEHHMA HAONIOIaTh TPUPOIHBIE SBICHUS W BBINOIHITH OTBITHI,
nabopaTopHble pabOThl U IKCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTEILHBIX MPUOOPOB;

OCBOCHHE TTPUEMOB paboThl ¢ nHPOpMaImen HU3NIECKOro COACpKaHUs, BKIIIOYAs
UH(DOPMAITUI0O O COBPEMEHHBIX JOCTIKCHUSIX (PU3UKH, aHAJIU3 M KPUTHUYECKOE
OlICHMBaHUE UH(POPMALINH;

3HAKOMCTBO cO cdepamu MpodecCHOHATBHON IeATeIbHOCTH, CBS3aHHBIMH C
GU3UKON, W COBPEMCHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSIX
buznueckoil HayKu.



Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus oTBoAUTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIel0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B HeJeno).

[Ipennaraemseiii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEH/IATENIbHBIN XapaKTep, YUUTENb JIelaeT BEIOOp MPOBEACHNUS
7a00paTOpHBIX PabOT U OMBITOB € YYETOM WHAMBHUIYAIBHBIX OCOOEHHOCTEMH
00yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO rOCyJapCTBEHHOTO ’K3aMeHa o dusuxke.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PuU3HUYECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. H3Mepenune Qu3nyeckux BenuuynH. DuU3NYECKue
npuoopsl. [lorpentHocts u3mepeHuilt. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcrecTBeHHOHay4YHBI METOJl MO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHnueckue, TEIIOBBIC, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®dusnueckre npuOOPbl U NOpoUEAypa MPsIMbIX HM3MEPEHUN aHAJIOTOBBIM U
HU(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHne UEHbI IeJIEeHUs IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

W3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TENa.

Ornpenenenue pa3MepoB MalbIX TEN.

N3mepeHne temnepaTypbl MpPU MOMOIIH JKHIKOCTHOTO TEPMOMETpPA M JAaT4YMKA
TEMIIEPATYPBI.

[IpoBeneHne nccieIoBaHus 10 IPOBEPKE TMIOTE3bl: NAIBHOCTH IOJETA IIAPUKA,
NYIIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKAa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepsl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrxkeHne wuactul BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTUL[ C
temrnepatypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: MPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOCHUE Ta30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUKEHUSI.
Hab6nronenune nuddysun.



HabGntonenue siBlieHUN, OOBSACHSIOMIMXCS TPUTSHKEHUEM WM OTTaJIKWBAHHEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Ornenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnbITel O HAOIOCHUIO TEILIOBOTO PACIIUPEHHUS Ta30B.
OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SBneHne uHEpUUHU. 3aKOH HMHEPLUUH. B3auMmopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.

Cuila Kak XapakTepucTHUKa B3auMozeicTBus Tenl. Cuina ynpyroctd M 3aKoH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonenctByromas cuil. Crila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHre B IpUPOIE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBH>KEHUS TeTa.

N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

HaOmronenne naMeHeHus CKOpOCTU MPU B3aUMOJICHCTBUU TeJ.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CrnoxeHue CUil, HallpaBJICHHBIX 10 OJTHOM MPSMOM.

Jlabopamopuwie pabomel u onvimel.

OrnpeneneHue CKOPOCTH PaAaBHOMEPHOTO JABIKECHUS (IIapUKa B KUIKOCTH, MOJIEIU
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIBKEHUS OpyCKa WM MapUKa M0 HAKJIOHHOU
MJIOCKOCTH.

Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

OMNbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKEHUs (IedopMaliun) npyKuHbI
OT MPUWIOKEHHOW CHJIBI.

OMNBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHUS CKOJIBKEHHUS OT BEca Tema
U XapakTepa CONMPUKACAIOIINUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUS J1aBiieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMa, Temmeparyphl. llepenmada maBieHUs



TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBmaTmyeckue
MaIIMHbl. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TIyOuHBL. ['mapocrarnueckuit
napajokc. Coobmatomuecs cocynpl. ['uapaBinueckne MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIecTBOBaHUSA
BO3MymrHOW 00o0soukn 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHUS AaTMOC(PEPHOTO TABICHMUS.

JlelicTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATyphl.

[lepenada naBaeHUs KUAKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JTaBICHMUSL.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTrpYKEHHOM 4YacTh Telna U
IJIOTHOCTH >KMJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

YcnoBue IutaBaHus TEJ: IUIABAHWUE WJIM IIOIPYKEHHE TEJI B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCUMOCTH Beca Teila B BOJIE OT 00bEMA MOrpPYXKEHHOU B
MKUIKOCTh YaCTH Tea.

OnpeneneHue BBITAIKABAIOLIEH CHJIbI, JEUCTBYIOUIEM HA TEJNO, MOTPYKEHHOE B
XKUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONICH CHJIBI, JACWCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl TEJA.

OnbITEI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAIKMBAIOLIEH CUIIbI, TEUCTBYIOLIEH
Ha TEJIO B XHUAKOCTU, OT 00BEMa MOTPYKEHHOM B JKUIKOCTh YacTU Tejla U OT
IJIOTHOCTH >KHJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYMPOBAHHME JIOAKA M OINPEICIICHHE €€
IPY30II0ABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckass dHeprus. KuHeTtmyeckas W TOTEHUUAIbHAS DHEPTHS.
[IpeBpaiilieHre OJHOTO BHJIA MEXAaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
Onpenenenue pabOThl CHIIBI TPEHUS MNPU PABHOMEPHOM JIBJKEHMHM Tela IO
TOPU30HTAJIBbHON MOBEPXHOCTH.
HccenenoBanue yciioBUil paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.
M3yyeHue 3aK0HAa COXPaHEHHsI MEXaHUYECKOM DHEPTUN.
8 KUIACC

Pa3znen 6. TermioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKON TEOPUHU.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammnueckue u amopusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TeMIOBOE paClIMPEHUE U CKATHE.

Temneparypa. CBsa3b TeMIIEpATypbl CO CKOPOCTBHIO TEIJIOBOTO JIBHUKECHUSA
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH OJHEpruu:
Temonepeaaya 151 COBEPILICHUE paboThI. Bus TEIUIONEepEeAAUM:
TEIUIONPOBOJAHOCTD, KOHBEKLINS, U3JIyYEHHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBeEcHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECCTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTro
JTABJICHHSI.

BnaxnocTs BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Tpununer pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpAHEHHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

HaGmronenrie OpoyHOBCKOTO JIBUKEHUS.
Hab6mronenune nuddysun.
HaOnronenue siBneHnii cMauMBaHUs U KaMWIISIPHBIX SIBICHUN.



HabGnrogenue TemioBoro paciuvupeHus Tem.

N3MmeHeHue HaBJICHUS TIa3a IIpUu HU3MCHCHHH 00BéMa W HarpCBaHUU

OXJIAXKICHUU.
[IpaBuna u3MepeHus: TeMIEpaTypsl.
Buae! Tennonepenayu.
OxJtaxJieHue Ipu COBEPIICHUHN pabOTHI.
HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CUJIAMHU.
CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.
HaOnronenue kuneHusl.
HaOnronenre nocTostHCTBA TeMIEpaTyphl IPH TUIaBICHUU.
Mogenu TenoBbIX IBUTATEIIEH.

Jlabopamopuwie pabomul u onvimaul.

OnpITH IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJIEKYJIIPHOTO TPUTSHKEHUSI.
OMnBITE IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM Caxapa.

NI

OneITH 1O HEI6JII-OI[CHI/IIO TCILJIOBOI'O pacCIIUpPCHUA I'a30B, )KHIIKOCTGﬁ u TBép,IIBIX

TCII.
OHpCIIeJIGHI/IG AaBJICHUA BO3yXa B OaoHe HIITpHrIa.

OneITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3/AyXa OT €ro o0béMma u

Harp€BaHusA WJIN OXJIAKACHU.

[IpoBepka ruIoOTE3bl JIUHEWHOW 3aBUCHUMOCTH JIJTMHBI CTOJIOMKA JKHJIKOCTH B

TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGnrogenue n3MeHeHusl BHyTPEHHEN SHEPruu Tejla B pe3yJibTare TeIIonepeiadyn

Y paOOThI BHEIIHUX CHJI.

HccnenoBanue siBiAEHUS TEIUIOOOMEHA MPU CMELIMBAHMM XOJIOAHOW U ropsyei

BOJBI.

OnpeneneHI/Ie KOJIMYCCTBA TCIUIOTHI, ITOJYYCHHOI'O BO,Z[OfI IIpu TEII000MEHE C

HarpeThiM METAJUTMYECKUM LIMJIUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliecca UCIAPEHUS.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.
Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Tena. JIBa poma ayeKTpUYecKHX 3apsaoB. BzaumonelicTBue

3apsOKEHHbIX Ten. 3akoH KyioHa (3aBUCUMOCTH — CHIIBI
3apSKEHHBIX T€J OT BEJIMYUHBI 3aps/I0B U PACCTOSHUS MEXKY TEIIAMU).

B3aUMOJIEUCTBUS

Onekrpuyeckoe mnoJsie. Hanpsxk€HHOCTh siekTpudeckoro nosist. IlpuHnmn

CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsil.
Ctpoenue aroma. IIpOBOJNHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUUYECKOrO TOKAa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIIEKTPUUECKHUI TOK B KUJIKOCTIX U razax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUUECKOE  HAMNpPSKCHHUE.
ComnpoTuBiieHHE MPOBOJIHHUKA. YJEIbHOE CONMPOTHUBJICHUE BemiecTBa. 3akoH Oma
I yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

Pabora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIenna.
DIeKTpUYECKUE 1IeTIH U TTOTPEOUTENIH IJISKTPpUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTossHHBIE ~ MarHuThl.  B3aumoaelWCTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe nose. MarHutHoe mnoJie 3eMJIM U €r0 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumMeHnenue
AJIEKTPOMArHMTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHME 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAyKuuu. [IpaBuno Jlenua.

DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIUY HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.
Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa pozia 3JIEKTpUUYECKHUX 3apsAA0B U B3aUMOJCHUCTBUE 3aPSIKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.

[IpOBOJHUKH U TUDJICKTPUKHU.

MoaenupoBanue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuitbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

PeocTaTt 1 Marazud COpOTUBIICHUM.

B3aumopaencTBrE MTOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOJIOCOB MATHUTA.



MopaennpoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MAarHUTOB.
OmnbIT IpcTena.
MarHuTtHoOE 1oj€e ToKa. DJIEKTPOMArHHmT.
JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.
OnbiTel Dapajnes.
3aBUCUMOCTh  HallpaBIICHHS  WHIAYKIMOHHOTO TOKa OT  YCIOBHH  €ro
BO3HUKHOBEHHUS.
DeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.
OnbITHl IO HAOTIOICHUIO PJIEKTPU3AIMH T MHAYKIIMEH U MPU COPUKOCHOBEHUH.
HccnenoBanue AeMCTBUS SJIEKTPUYECKOIO MOJIsl Ha MPOBOAHUKH U TUDJICKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJImpoBaHUE CUIIbI TOKA.
N3mepeHune u peryinpoBaHue HANPSIKEHUS.
HccnenoBanre 3aBUCHUMOCTH CHJIBI  TOKA, HAYLIErO0 Yepe3 PE3UCTop, OT
COMPOTUBJICHUSI PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.
OnbITEI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH JJICKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUN
JIBYX PE€3UCTOPOB.
[IpoBepka mpaBuia AJisg CHIbI TOKA NP MapajijIeIbHOM COSAMHEHUN PE3UCTOPOB.
OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OrnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CUJbl  TOKa, HAYIIETO Yepe3 JIAMIOYKY, OT
HaIpsUKEHMS Ha HEW.
Omnpenenenue KII/I narpeBarens.
HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TOJISI TMOCTOSHHBIX MAarHUTOB TPH WX OOBEIWHEHUU U
pa3/ieliCHUH.
HccnenoBanue AeMCTBUSI DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OMNBITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA M HaIllPaBJICHUS] TOKA B KATYIIIKE.
N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KonctpyrpoBanue u uzydeHue paboThl JJIEKTPOIBUTATENS.
N3mepenue KIIJI anmekTpoaBUraTeibHON YCTAaHOBKH.
OMNBITHI IO UCCIIEOBAHUIO SIBJICHUS DJICKTPOMATrHUTHOW WHIYKIIMH: UCCIICIOBAHHE
M3MEHEHU 3HaYCHUs U HAITPaBJIECHUS UHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOrOo JABWKEHUSA. PaBHOMEpPHOE NPSIMOJIUHEHHOE
nBrkeHue. HepaBHOMepHOE mpsiMoMHENHOE ABMKEHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOyckopeHHOe mnpsimonuHeiiHOe nBuKeHue. (CBoOOgHOE
nageHue. OnsITel [anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPEHUSL.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
nageHus. Jlwxenue ruraner Bokpyr Comnua. IlepBas xocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUYKH. AOCOIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOIO TeJIa € 3aKPEIIEHHON OCBIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynibe CUilbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHnanbHas 3Heprus Tena, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMIH. [loTeHIManbHas SHEprus CKaTou npykuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOMU
DHEPI'UH.

Hemoncmpauuu.

Habmoienue MexaHu4ecKoro JBMKEHHsI Tejla OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHHE IMyTEN U TPACKTOPHI ABUKEHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccnenoBanne Npru3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habmroienue nBH>KeHUs Tea o OKPYKHOCTH.

Habmionenue MexXaHWYECKUX SIBJICHMM, MPOUCXOIAIIMX B CHCTEME OTcuéra
«Tenmexka» 1pu €€ PaAaBHOMEPHOM M YCKOPEHHOM JBWXECHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTb YCKOPEHUS TeJIa OT MACChI TEJA U IEVCTBYIOIIEH HA HETO CHJIBI.
Habnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TEJ.

M3meHenue Beca Tesa pu yCKOPEHHOM JBHKECHUH.



[lepenada uMIrynbca npy B3aMMOACUCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHE UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHre UMITyJIbCa TIPU a0COIIOTHO YIIPYTrOM B3aWMOJICHCTBHUU.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM MaJCHUU.

CoxpaHeHHE MEXaHUYECKOW OJHEPrUM INpHU ABWKEHUM Tela I0J JIEHCTBHEM
IPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanue Tpakra Uil pa3roHa U JaJlbHEHUIIEr0 PAaBHOMEPHOTO JBHKCHUS
HIapUKa WINA TEIEKKH.

Omnpenenenre cpeHel CKOPOCTU CKOJIBXKEHUsSI OpyCKa WM JBUKEHMSI LIapHKa 110
HAKJIOHHOU IUTOCKOCTH.

Onpenenenue yCKOpEHHs Tejla IPU PABHOYCKOPEHHOM JIBUKEHUM 110 HAKIIOHHOM
IIJIOCKOCTH.

HccenenoBanye 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HayaIbHON CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM MPHU PABHOYCKOPEHHOM JIBIXKEHUHM 0€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCSA KaK psAd HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IIPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccenenoBanye 3aBUCUMOCTH CWJIBI TPEHHsI CKOJIBKEHHUSA OT CUJIbI HOPMaJIbHOTO
JTABJICHHS.

Onpenenenue koddpuIeHTa TPEHUS CKOJIbXEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABM)KEHHU TeJa IO
TOPU30HTAIIBHON IIOBEPXHOCTH.

Onpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME I'py3a C HUCIOIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

M3ydeHue 3aKk0Ha COXpAaHEHMs YHEPTUM.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: epro,
4acToTa, aMIUITYy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPTUU MPH KOJIeOaTETLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BbeiHyxkzaeHHole — kojeOanusa.  Pe3onanc.
Mexanuuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
MonepeyHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHGpa3Byk u

YIbTPa3BYK.



Jlemoncmpayuu.

HabGmronenue xonedaHuii Te Mo AEUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGmronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BRIHYKICHHBIX KOJICOAHM 1 pe30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN).

HaGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenre 4acTOTH U MepUo/ia KoieOaH!i MaTeMaTHYeCKOr0 MasTHUKA.
Omnpenenenre 4acTOTHl U MEPHo/ia KOJIeOaHH MPYKUHHOTO MasTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpHUOJia KOJIeOaHH MOIBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJa KOJIEOAHWUA NPYKMHHOTO MASTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TEpHOJIa KOJIEOAHUM Irpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.

OneIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja KoJIeOaHWil MpyKMHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJAeHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHoIX BOJH. lllkana »jekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BosHOBBIE CBOMICTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

N3yyeHune CBONCTB JIEKTPOMATHUTHBIX BOJTH C MIOMOIIIBI0 MOOUIIEHOTO Tene(oHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJIEIb CBeETAa. HcTtounuku CBETA. [IpssmonmHeHOE
pacnpocTtpanenne cBera. 3atmenus ConHua u JIlynsl. Otpaxkenue ceta. [1mockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OoTpakeHue cBeTa. lcronb30BaHUWE TMOJHOTO BHYTPEHHEIO0 OTpPaXKEHUs B
ONTHYECKUX CBETOBOJIAX.



Jlunza. Xonm nyweit B JnuH3e. OnTuyeckas cucreMa (oToarnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onrThueckas cucrtema. bin3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbeitel HetoTona. CrokeHwue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xop tydeit B coOuparorieit JIMH3e.

XOJ Ty4yer B pacCEUBAIOLIEH JIUH3E.

[TonyueHnne n300paskeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
Mogens rnasa.

PasnosxeHnue 6enoro cBera B CHEKTP.

[Tomyuenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO JIyda OT yriia MaJICHHUS.
N3yuyenune xapakTepucTUK n300paxxeHus peIMeTa B IIIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH YIJIa MPETOMIIEHHS] CBETOBOTO JIy4a OT yrijia HajeHHUs
Ha TPAHULE «BO3YX—CTEKIIO.

[Tonyyenune n300paxxeHuil ¢ TOMOLIBIO COOMPAIOUIEH JINH3BI.

Omnpenenenue GOKYCHOTO PACCTOSIHUAS U ONTHYECKON CHITBI COOMPAOIICH JIMH3HI.
OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OMnbITEl IO BOCHPUSTHIO I[BETA MPEAMETOB MPU UX HAOJIOJICHUM Yepe3 1BETOBBIC
(UIBTPBHIL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHas mojens aroma. Monens aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anlb(ha, OeTa- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HWszorombsl.  PaamoakTuBHbIE
npepaienus. [lepron nomaypacmnana aTOMHBIX SEP.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DHeprusi CBA3U aTOMHBIX sijiep. CBs3b MacCchl U dHEpruu. Peakiuu cuHTE3a U
nenenus saep. Ucrounuku suepruu CosHIa U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS pPaguMOAKTUBHBIX H3JIYYECHUM Ha >KUBBIC
OpTaHU3MBI.



Jlemoncmpayuu.
CHexTpbl U3ITy4EeHUS U MTOTJIOIEHNUS.
CnexTpsl pa3aIuvHbIX ra30B.
Crnextp Bogopoaa.
HabGnronenue tpekoB B kamMmepe BuibcoHa.
Pabora cuéTunka HOHM3UPYIONTUX U3ITYYCHUH.
Perucrpanus nzimydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimol.

HabGnrogeHue CruionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUYEHHUS.

HccnenoBanre TPEKOB: W3MEPEHHE SHEPTHMHM YAcCTUUBI [0 TOPMO3HOMY IyTH (110
dboTorpadusim).

N3mepenne paaioakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYIb.

[ToBTOpUTENHEHO-0000AIOMINKA MOYJIb MIPEAHA3HAYEH I CUCTEMATH3ALUU
U 000OmIeHHsI  TMPEIMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakXkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »53K3aM€Hy MO (usuke g o0ydarommxcs,
BBIOPABIIMX ATOT y4E€OHBII MpeIMET.

[Ipy M3y4eHUH HAHHOTO MOJIYJI PEATU3YIOTCA U CUCTEMATH3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOecreunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (opMupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB MCCIIECIOBaHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (pU3myeckue
SBJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIMANBHO ACATEIBHOCTHBIN XapakTep AAHHOTO pa3fena pean3yeTcs
32 CYET TOro, 4YTO OOy4YallIMecs BBIIOJHIOT 3aJaHUsl, B KOTOPBIX UM
npeajaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaThb M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPY KaIOLIEH MPUpPOe U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIEOBaHUS (DU3HUECKUX SBJICHUH, B TOM
qucIie JUIsl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BaXHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, IPAKTUYECKOTO HCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHHs BCEX M3BECTHBIX BHUJIOB
HHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3ynbTaToB.

B pesynbrare nsyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaroierocsi 6yayT copMUpoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) naTpUOTHYECKOT0 BOCIIMTAHUS:
— TPOSBIICHHE WHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3nYecKoil HayKH;
— EHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX-(U3UKOB;
2) rpamJaaHCKOro M IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
— FOTOBHOCTbh K aKTUBHOMY Y4YaCTHIO B OOCYK/IE€HHUU OOILECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM INPUMEHEHHUEM JOCTUKEHUN
bu3uKy;
— OCO3HAaHHE BAXHOCTH MOPAIbHO-3TUYECKUX IPUHLHUIIOB B JCATEIBHOCTH
Y4EHOTO;
3) 3¢TeTH4eCKOro BOCIIUTAHMSI:
— BOCHpPUATHE SCTETHMUYECKUX KayecTB (U3NYECKOM HayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IO3HAHUA:
— OCO3HAHME LEHHOCTH (PU3MYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYyIbTYPHI;
— pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, HWHTEpeca K HCCIEeI0BaTEbCKON
NesATEIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbSl H 3MOIHOHAJIBHOT0 0JIATONOJIy YU
— OCO3HaHHME IIEHHOCTH 0e30macHoro obpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBUSIX;
— c(hopmMupoBaHHOCTH HaBBbIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:
— AaKTHUBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHU3alliu, TOpoja, Kpas) TEXHOJIOTHYECKOW U COIMaIbHOM
HaIpaBJIEeHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHMI;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO NMpodeccuid, CBI3aHHBIX C (PU3UKOM;



7) 3KOJIOTUYeCKOTr0 BOCIIMTAHMSA:

— OpHUEHTalUs Ha IPUMEHEeHHE (PU3NYECKUX 3HAHUU VIS PEIICHUS 3a/1a4 B 00J1aCTH
OKPYXalUIEH CpeApl, IUIAHUPOBAHHS TIIOCTYNKOB W OLEHKH HMX BO3MOKHBIX
MOCIICICTBUI [T OKPYIKAIOIIEN CPEBI;

— OCO3HaHHE TJIOOAIHHOTO XapakTepa HKOJOTMYECKHUX MpoOJieM MU TyTel HxX
pelIeHus;

8) ajmanTanuMu K U3MEHAIIMMCH YCJAOBHSM COUMAJIBLHOM W MPHPOAHON
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICCTBUHU IIPH BBHIMIOJIHEHUH MCCIICAOBAaHUN U MIPOCKTOB
(bU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSAM JPYTHUX;

— TIOBBIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH 4E€pe3  IMPAKTUYECKYIO
JICATEIILHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4HCJe (POpMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWU M KOMIETEHTHOCTEW B 00JacTu
busuKy;

— IJTAHUPOBAHKE CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISTH B3aUMOCBSI3U MPUPOJABI, OOIIECTBA U
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIHb30BaHUEM (DU3NUECKUX 3HAHUA;

— OLICHKa CBOMX JEWUCTBUA C YYETOM BIMSHMS Ha OKPYXAKOUIYI0 Cpexny,
BO3MOKHBIX TJTOOQIBHBIX ITOCJICACTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOCHHS TporpamMmbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICWCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC YUCOHBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:
BBISIBJISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);
yCTaHABIMBATh CYIIECTBEHHBIN TPHW3HAK KJIacCU(UKAIIMK, OCHOBAHUS IS
00001IeHNS U CPAaBHEHUSI,
BBISBJISITh 3aKOHOMEPHOCTH M IIPOTHUBOPEYHS B paccMaTpHBaeMbIX (akTax,
JTAHHBIX ¥ HAOJIIOJEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;



BBISIBJIAITh TPUUMHHO-CJIE/ICTBEHHBIE CBS3H MPU U3yUYeHUU (U3UUECKUX SBJICHUN U
MPOLIECCOB, JieNIaTh BBIBOJABI C HCIOJb30BAHUEM JCAYKTHUBHBIX W HHAYKTHBHBIX
YMO3aKJIIOU€HHM, BBIJIBUTATh TUIIOTE3bl O B3AaUMOCBS35X (PU3MUECKUX BEJIMYUH;
CaMOCTOSITENIFHO BBIOMpATh CIOCOO pelieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHHE HECKOJBKHX BAPUAHTOB PEIICHUs, BHIOOp HanOoJiee MOIAXOASILIErO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:
MCITOJIb30BaTh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTh MO CaMOCTOATEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYeCKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PU3NICCKOTO SBIICHUS;
OLICHMBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HMH(OpMaIMIO, MOJYYEHHYIO B
XO/I€ UCCIIEI0BAHUS UIIU IKCIIEPUMEHTA;
CaMOCTOSITeNIbHO (hopMynupoBaTh 00OOIIEHUSI W BBIBOALI MO pe3yJibTaram
MPOBENEHHOTO HAOMIOAEHUS, OIbITA, HCCIIEIOBAHUS;
IPOrHO3UPOBATh BO3MOXHOE JaJIbHEHIIEe pa3BUTUE (PU3MYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOXKEHUS 00 HMX Pa3BUTUM B HOBBIX YCIOBUSIX U
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:
NPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3aIIPOCHI IPU MOUCKE U OTOOpE
uHOpMAIIMU WM JAaHHBIX C Y4ETOM TPEHJIOKEHHOW YydeOHOM (dusmdeckoit
3a/1auu;
aHAIM3UpPOBaTh, CHUCTEMATU3UPOBAaTh W  HUHTEPHOPETHPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS;
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY IpeAcTaBIeHUs] HHPOpMALUU U
WJUTIOCTPUPOBATDH PEIIAEMBIE 3a/1a4H HECIIOKHBIMU CXEMaMU, uarpaMMaMu, WHOU
rpaduKoil 1 UX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIEC 1eHCTBHS:
B X0JI€ 0OCYXXJIeHHUsl Y4eOHOro Marepuasia, pe3yiabTaToOB JabOpaTOpHBIX padboT U
IPOEKTOB 3a7laBaTh BOIPOCHI MO CYLIECTBY OOCYK/1aeMOil TeMbl U BBICKA3bIBATh
UJey, HaIeJICHHbIE Ha pEIIEHUE 33Jaud M MOJJep)KaHue OJlaroenarelbHOCTU
OOIICHMS,
COMOCTABIISATh CBOM CYXJIEHUSI C CYXACHUSMHU JIPYTUX YYACTHUKOB JMAJora,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;
BBIPAXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO TMPEACTaBIATh PE3YJbTaThl BBINOJHEHHOTO (PU3UYECKOro OIMbITa
(3KCnIepUMEHTa, UCCIIEJOBAHUS, IPOEKTA);
NOHMMAaTh M HCHOJb30BATh MPEUMYIECTBA KOMAHAHOW W WHAUBUAYAJIbHON
paboThI IPU PELIEHUH KOHKPETHOU (PU3MYecKOol mpoOIeMbl;



MPUHUMATh 1I€JIM COBMECTHOM JEeATEeIbHOCTH, OPTaHW30BbIBaTh JEUCTBUS MO €&
JOCTHKEHUIO: paclpesiensaTb Ppojd, OOCYXJaTh IMPOIECChl W Pe3yJbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJIHSATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOI'O PE3yJIbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHUCTBUS C APYTUMU YI€HAMU KOMaH/IbI;
OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

PeI‘yJ'IﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:
BBISBJIATH MPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CHUTyalMsIX, TPEOYIOIIMX s
perieHus PU3NIECKUX 3HAHMI;
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX NPHUHATHS pElIeHU (MHANBUIYAIbHOE,
IOPUHATHE PELIECHUS B IPYIIE, IPUHATUE PELICHUHN TPyIIon);
CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pelIeHUs] (PU3NYECKON 3a/1auu WM IJIaHa
UCCJIEIOBAHUS C YUYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MPEJIaraeéMble BapUaHThl PEIICHHUI;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
JIaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjaH €€ U3MEHEHHS,
OOBSACHATh MPUYHUHBI TOCTHXKEHUS (HEJOCTHIKEHHUS) PE3yJbTAaTOB JIE€ATEIbHOCTH,
JIaBaTh OLEHKY NPHOOPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIOJHEHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
U3MEHHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa €M U YCIOBUSIM;
CTaBUTh ce0s Ha MECTO JPYroro 4elioBeKa B XOJ€ Clopa WIM JMCKYCCHUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;
npuU3HaBaTh CBOE MpaBO Ha OMIMOKY NpU pelieHuH (U3MYECKUX 3a7ady WK B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koH1y 06yueHust B 7 kjacce mpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHUSA: (PU3NYECKHE M XHMMHYECKHE SIBJICHUSA, HaOII0JEHUE,
HKCIEPUMEHT, MOJeNb, THUNOTe3a, €AUHULBI (U3MUECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHble COCTOSIHHUS BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOoe JABWKEHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),



TPAeKTOpHs, PaBHOJAEHCTBYIOIIAs cuia, nedopmanus (ymnpyras, MIacTUYecKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBL;

paznuuath sBiAeHUS (aud@y3us, TEIIOBOE JABM)KEHHWE YAaCTHULl BEIIECTBa,
PAaBHOMEPHOE JBHUKECHHE, HEPABHOMEPHOE JBHKCHUE, NHEPLMS, B3aUMOJEHCTBUE
T€Jl, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpAILCHMs, Nepenada
JaBJIE€HUs TBEPABIMHU TEJIaMH, XHUIKOCTAMU M ra3aMu, aTMOC(EPHOE NaBJIECHHE,
IUIABaHUE TeJ, MPEBPALICHUs MEXaHMYECKOW OHHEPruHM) IO OMNHMCAHHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JAEMOHCTPUPYIOIIUMX JaHHOE
duznyeckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUH B OKpPYKAIOIIEM
MHUpE, B TOM 4Hclie (DU3MUECKHUE SIBICHUS B MPUPOJE: INPUMEPHI JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSMU B KMBOM U HEKUBOU IIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B
IPUPOAE W TEXHUKE, BIMUSHHE AaTMOCPEPHOrO JABJICHHS HA KUBOW OPraHU3M,
IUIaBaHUE pPbIO, phIYard B TEJE YEJOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO
3ajauy B Y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PUIUUECKUX
SIBIICHU;

ONKCHIBAaTh HM3yUYEHHBIE CBOWCTBA T€A M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢u3nueckue BenUUHMHBI (Macca, OOBEM, IUJIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIHSSI CKOpPOCTb, CHJa YIPYTOCTH, CHJIa TSHKECTH, BEC TeEJa, CUJa
TpeHUsl, JaBieHHe (TBEPAOrO Tena, >KUAKOCTHU, ra3a), BBITAJIKMBAIOLIAs CHUIIA,
MEXaHM4YecKas padoTa, MOIIHOCTb, IIJICYO CHIIBI, MOMEHT CHJIBI, KO3 HUIIUEHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETHUYECKas U IOTEHIIMAIbHAS SHEPTrus), Npu
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uX OOO3HAUEHUS M €OUHULBI (U3UYECKUX BEJIUYUH, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTUMHU BEIIMYMHAMH, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M MPOLIECCHI, MCIOIb3YS
npaBuia CIOXKEHHs Cuil (BAOJb OJHOM mpsAMoi), 3akoH ['yka, 3axoH Ilackans,
3aKOH ApxuMmesaa, MpaBUJIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPABUIIO»
MEXaHHWKH, 3aKOH COXPAHEHUS MEXAaHWYECKOM DHEpPruy, NpU OTOM JaBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHUYecKOe
BBIPAXKEHUE;

OOBSACHATH (PU3MUYECKHE SIBJICHUS, MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE€ CUTyallud NPAKTUKOOPHEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7adyu B 1—2 AEHCTBUSA, UCMOIB3YS 3aKOHBI M (HOPMYJIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHUS 3aJauu



3aMKUChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUYUHBI B (DOPMYJIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC JIJIsl pEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOU PU3NUYECKON BETUUNHBL;
pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MpPU MOMOIIM (PUIUUECKUX
METO/IOB, B ONHMCAHWM HCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE MPEIINOIOKEHUE
(rumoTe3y), pa3inyaTh U MUHTEPIPETUPOBATH MOJYUYEHHBINH Pe3ysbTaT, HaXOAUTh
OILLIMOKU B XOJI€ ONBITA, JIEIAaTh BHIBOJIBI 110 €TI0 PE3YJIbTaTaM;

IPOBOAUTH OMBITHI MO HAOTIOACHUIO (U3UYECKUX SBICHUM WINM (DU3HUECKUX
CBOMCTB Ten: (OpMynIHpOBaTh MPOBEpsieMble MPEANOJIOKEHUA, COOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOT0 OO0OpYIOBAaHMS, 3alHMCHIBATH XOJ OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

BBITNIOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MAaCChI Tella, 00bEMA, CUIIBI
U TEMIIEpaTypbl C HCIOJIb30BAHMEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB,
3aMKMChIBATH NTOKA3aHMS MPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHOW MOrPEIIHOCTH
U3MEpPECHUM;

IPOBOJIUTH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3NUECKON BETMYUHBI OT APYToil
C HCHOJb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH PAaBHOMEPHO
JBUKYILETOCS Tela OT BPEMEHM JIBH)KCHHS Tela, CHUJIbI TPEHUS CKOJIBKEHUS OT
Beca Tesa, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAU COIPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS IPYKUHBI,
BBITAJIKMBAIOIIEH CWJIBI OT 00bE€Ma MOrpyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIIYyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS T, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HCCIIEIOBAaHUS, COOMPATh YCTAaHOBKY WU
BBIMIOJIHATh ~ WM3MEPEHUs, CleAys Mpeajo)KEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3ynabTaThl  MOJYYEHHOM  3aBUCUMOCTH  (PU3MYECKMX BEJIMYUH B  BHUJE
NPEMJIOKEHHBIX TaOmul, W TpaduKoB, JAenarh BBIBOJABI 10 PE3yJbTaTaM
UCCJIeI0BAHNUS;

IPOBOJNUTH KOCBEHHbIE M3MEpEHUs (PU3MUECKHX BEJIUMYMH (IJIOTHOCTH BEIIECTBA
XKUJAKOCTH M TBEPAOrO TeNa, CUiIa TPEHHUS CKOJIbKEHUsS, JABJICHHE BO31yXa,
BBITAIKMBAIOIIASl CHJIA, JIEWCTBYIOIIAas HA NOrPYKEHHOE B JKHUIKOCTH TEIO,
KO3(QPUIIMEHT  MOJEe3HOro  JACMCTBUS ~ NPOCTHIX  MEXAaHU3MOB),  CIEIys
NPEMJIOKEHHOW ~ WHCTPYKUMHU: TPU  BBIIOJIHEHUM  M3MEpPEHUH  coOupathb
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;
COOIO/IaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
000py/I0BaHUEM;

yKa3blBaTh MPUHLMUIIBI JEUCTBHUSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAIOUIMECS  COCyIbl, OapoMerp, pblyar,
MOJIBWYKHBINM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJTIOCKOCTD;



XapaKTepU30BaTh NPUHIMIBI JACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAaHUS (B TOM YHCIE: MOAIIUIHUKHN, YCTPOUCTBO
BOJIOIIPOBO/IA, TUPABINYECKUH MTPECC, MAHOMETP, BBICOTOMED, MTOPIIHEBOM HACOC,
apeoMETp), UCTIOJB3Ysl 3HAHUSL O CBOMCTBAX (PM3UYECKUX SIBICHUN U HEOOXOAUMBIC
¢duznyecKkue 3aKOHBI U 3aKOHOMEPHOCTH;
OPUBOAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MpUMEPaX) MNPAKTHYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU ISl OOecreyeHus
0e30macHOCTH TpU OOpalleHuu ¢ TMpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUsI 370pOBbS U COOJNIOACHUS HOPM 3KOJOTMYECKOIO IOBEACHHUS B
OKpYKaIoLIEH CpeIe;
OCYILECTBIATh OTOOP MCTOYHMKOB MH(popmauuu B VIHTepHETE B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOLIMUXCS 3HAHUUA U IIyTEM
CpPaBHEHUSl Pa3IUYHBIX MCTOYHUKOB BBIIEIATH MHPOPMALIUIO, KOTOpask SBIISAETCS
IPOTUBOPEYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;
UCIIOJIb30BaTh TPU  BBITIOJIHEHUH YYE€OHBIX 3aJaHUil  Hay4YHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTEepPHANIbI, PECYPChl CETU
WUuTepHeT, BianeTb npuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIKU U3 OJTHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE
2—-3 UCTOYHUKOB MH(pOpMAIUU (PU3NIECKOTO COEPKAHUS, B TOM YHCIIE TyOJIMYHO
Jenath KpaTKMe COOOIICHHMST O pe3ylibTarax MPOEKTOB WU  y4eOHBIX
WCCIICAOBAHNM, TPU STOM T'PaMOTHO HCIOJIB30BaTh HM3YyYEHHBIM NOHSATUWHBIN
anmnapar Kypca (GU3MKU, CONPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINEH;
IpU  BBINOJHEHWM YYEOHBIX MPOEKTOB M  HCCIEHOBAaHUN  paclpeneisiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABIICHHBIMU 3a/ladyaMu, CJICAUThH 3a
BBITIOJIHGHUEM TUTaHA JCHCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ] B
JESITENbHOCTh T[PYIMIbl, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/JICHCTBHE,
YUYUTBHIBAst MHEHUE OKPYKAIOIIHX.

K koH1y 06yueHus B 8 ky1acce mpeMeTHbIE pe3ysibTaThl Ha 6a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHATHUSA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEILECTBA, KPUCTAJUIMYECKHUE U aMop(dHbIe
TE€Jla, HACBIIICHHBIM M HEHACBIIICHHBIM Map, BIAXKHOCTh BO3AyXa, TEMIEpaTypa,
BHYTPEHHSSI SHEPT s, TEINIOBOW JABUTATEIb, SJIEMEHTAPHBIN JJICKTPUUECKUN 3apsi,
AIEKTPUYECKOE I0JIC, TPOBOJHUKNA U JUIIEKTPUKU, TTOCTOSHHBIN SJICKTPUUECKUN
TOK, MAarHUTHOE MOJIE;
paznuyaTh SBJIEHUS (TEIIOBOE PACIIMPEHUE U C)KaThe, TeIulonepeaayda, TEerniIoBoe
paBHOBECHE, CMauyMBaHHE, KalWUISIPHBIE SIBJIICHUS, WCIAPEHHUE, KOHAEHCALWS,
IUIaBJICHUE, KpUCTa/M3anus  (OTBEpAEBAaHME), KHUIIEHHE, TeIlonepenaya



(TermIonpoOBOHOCTb, KOHBEKIHS, U3IIy4YECHHE), AIEKTpU3ALUS Ted,
B3aMMOJICUCTBHE 3apAJIOB, NEUCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICUCTBIE MarHUTOB, JIEHCTBUE MArHUTHOTO MOJISI HA MPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAsT WHIAYKIUS) MO OMUCAHUI0 MX XapaKTePHBIX CBOICTB W Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3WYECKUX SBICHUN B OKpYXKaloleM
MUpE, B TOM YUCJe (PU3NYECKUE SIBICHUS B IPUPOJE: TOBEPXHOCTHOE HATSXKEHUE U
KaWJUISIPHBIC SIBICHUS B MPHUPOJE, KPUCTAJUIBI B Tpupoae, uzinyuenue CoiHua,
3aMep3aHue BOAOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera,
JIEKTPUUECKUE SBJIICHUS B arMmocdepe, SICKTPUUYESCTBO KUBBIX OPTaHH3MOB,
MarHuTHOE 1oJjie 3emiid, Apeld MoarcoB, Pojab MArHUTHOTO MOJIS JUIsl )KU3HU Ha
3emie, MOJSPHOE CHUSHHE, NPU HSTOM I[EPEBOJUTH NPAKTHUYECKYIO 3ajadyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIC CBOMCTBA (IIpU3HAKU) (PU3NUECKUX SIBIICHU;
OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (UBUYECKHUE SBJICHUS, MCIOJIb3Ys
busznyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIUIOThI, yJAEJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YJENbHAs TEIUIOTA IUJIaBICHUS,
yaelbHas TeIJIoTa Mapoo0pa3oBaHUs, yJeldbHAas TEIUIOTa CropaHusl TOILIUBA,
KOO(POUIMEHT TMOJIE3HOTO JCHCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTEJIbHAsS
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsii, CHUJla TOKa, DJJIEKTPUYECKOE
HaIpsKEHUE, COMPOTUBJIEHUE MPOBOJHUKA, YJIEIbHOE COMPOTHBIICHUE BEIIECTBA,
paboTa W MOIIHOCTh JJEKTPUYECKOTO TOKa), TPH ONMUCAHUU TMPABUIBHO
TPaKTOBaTh (PU3NUECKUN CMBICI HCMOJIB3YEMbIX BEJIUYMH, OOO3HAUYCHUS U
eAUHULIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYIIbl, CBSI3BIBAIOIINE JTAHHYIO
(U3MYECKYIO BEIUUUHY C APYTUMU BEIUYMHAMH, CTPOUTH T'PaPUKU H3YUYECHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

XapaKTepUu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SIBICHUS W TIPOIECCHI, MUCIOJIb3Ys
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
MPUHIUAN CYNEPHO3UIUA T0JIeH (Ha KA4YeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsiaa, 3akoH OMa Ju1st yyacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHeHus
DHEPTUH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMHCHIBATH €TO
MaTeMaTUYECKOE BHIPAKEHHUE;

OOBSICHATH (DU3UUYECKUE TPOILIECChl U CBOMCTBA TEJI, B TOM YKCJIE U B KOHTEKCTE
CUTyalluid MPaAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BBIABIATh MPUUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JIOTMYECKHUX IIaroB ¢ OMOPOM
Ha 1-2 W3Y4YEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (HU3UUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEM;

pemath pacu€THbIC 3amaud B 2—3 ACHCTBUS, HCIOJB3YS 3aKOHBI U (POPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3alUChIBaTh KPATKOE YCJIOBUE, BBISBISTH HENOCTATOK JAHHBIX [JIi PEIICHUS



3aJauM, BbIOMpaATh 3aKOHBl U (opmynbl, HeoOXoAuMblE i1 €€ pelleHus,
IPOBOAUTDH PACUETHl U CPABHUBATH MOJyUYEHHOE 3HAYCHUE (PU3NUECKON BEIMUMHBI
C U3BECTHBIMU JJaHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIINTh MPU MOMOUIM (PUIUUECKUX
METO/IOB, HCHOJb3ys OINHCAHWE UCCIENOBAHUS, BBIICISATH MPOBEPSEMOE
IPEIO0JIOKEHNE, OLIEHUBATh MPAaBUIBHOCTD MOPsIIKa MPOBEACHUS HCCIEA0BaHNUS,
JIeJ1aTh BBIBOIbI;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB TN (KanWJUISIPHBIE SIBJIICHHSA, 3aBUCHMOCTH JABJEHUS BO3JyXa OT €ro
00BbEMa, TemrmepaTypbl, CKOPOCTH IIpoliecca OCTBHIBAHWS M HarpeBaHUs MpH
U3IYyYEeHUH OT I[BE€Ta M3JIydarolled (MOrJIomaroleil) NOBEepXHOCTH, CKOPOCTh
UCHApEHUsi BOJBl OT TEMIIEPATyphbl >KUIKOCTH M IUIOWAAU €€ MOBEPXHOCTH,
ANEKTPU3ALMUs TEI U B3aUMOJEHCTBHUE DIIEKTPUUECKUX 3apsA0B, B3aUMOJAEICTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIH3aIisl MArHUTHBIX TIOJI€H TOCTOSTHHBIX MarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOJBUraTeNsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh NMPOBEPSEMBIE
IpPEIOJIOKEHUs, CcOoOUpaThb YCTAHOBKY U3 MPEAJIOKEHHOro 000pya0BaHus,
OIKCHIBATh XOJI OTBITa U (DOPMYITHPOBATH BHIBOJIBL;

BBITIOJHATh MPSMBIE HW3MEPEHUS TeMIepaTypbl, OTHOCHUTEIHHOW BIAXHOCTHU
BO3/lyXa, CUJIbl TOKA, HANpPSHKEHHUsI C MCIOJB30BAaHUEM aHAJIOTOBBIX NMPUOOPOB U
JATYNKOB (PU3UYECKUX BEJIMYMH, CPaBHUBATh PE3YJIbTaThl U3MEPEHUH C Yy4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTU OJHOUN (PU3MUECKON BETUUYUHBI OT APYroi
C WCIOJIb30BAHMEM TPSIMBIX H3MEpPEHU  (3aBUCHUMOCTH  COMPOTHBIICHHUS
OPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJU IONEPEYHOro CEYEHUS M YAEIbHOTrO
COIPOTHUBIICHUS BEILLECTBA MPOBOJHHUKA, CHJIBI TOKA, UAYLIETO 4Yepe3 MPOBOAHHUK,
OT HanpsDKEHWsT Ha MPOBOAHUKE, HCCIEJOBAHUE IIOCIEAOBATENLHOTO H
NapajyieIbHOTO  COEJMHEHUM TPOBOJHUKOB): IJIAHUPOBATh MCCIIEIOBAHUE,
coOUpaTh YCTAaHOBKY M BBINOJHATh U3MEPEHUs, CIENysl NMPEAIOKEHHOMY IUIaHy,
(buKCUpOBaTh PE3yNbTATHI MOJYUYEHHON 3aBUCUMOCTH B BUC TAOIUI] U TPpaUKOB,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJAUTH  KOCBEHHBIE  HM3MEpeHHs  (PHU3MYECKMX  BeIWYWH  (yAenbHas
TEMJIOEMKOCTh BEIIECTBA, COIMNPOTHUBJICHHE MPOBOJHMKA, paboTa U MOIIHOCTH
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJenysl TMpeAo)KeHHON WHCTPYKUMU, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

cOoONI0OaTh MpaBW/ia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000opy10BaHUEM;



XapaKTepU30BaTh MPUHLMIBI JCUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB ¢ ONOPOM Ha UX ONMUCAHMS (B TOM YMCJIE: CUCTEMA OTOILJIEHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP, BOJBTMETP, CUETUUK DIEKTPUUECKON
SHEPrUH, AIIEKTPOOCBETUTENBHBIE MPUOOPHI, HarpeBaTeIbHBIC SJIEKTPONPUOOPHI
(mpuMepsI), NIEKTPUYECKHE MPEAOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOJBUTATENb
IOCTOSIHHOTO TOKa), WCIIOJIb3Yys 3HAHUS O CBOMCTBaxX (M3MYECKUX SBICHUN U
HeoO0XouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETP, JBUTaTelb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATb CXEMbI JJIEKTPUYECKUX IeNed C MOoCIeA0BaTEIbHBIM HU
napajulebHBIM COECIUHEHUEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AIIEMEHTOB JJIEKTPUUYECKUX LENEH;
IPUBOJUTH MPUMEPHl (HAXOAUTh HWH(GOPMAIMI0 O MPUMEpPax) MPAKTUYECKOIrO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEAHEBHOW XKU3HU Ui OOecreueHus
0e30MacHOCTH NpU OOpallleHuu ¢ IpudopaMu M TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;
OCYULIECTBJIATh NOMCK MH(pOpManu (pu3nUecKoro cojiepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U IyTEM CPAaBHEHMS JIONOJHUTEIBHBIX MCTOYHHUKOB
BBIIEIIATh MH(GOPMALIMIO, KOTOpas SIBISIETCS MPOTHMBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIOJI30BaTh TMPHU BBIIOJHEHUH YYE€OHBIX 3aJaHU  HAay4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIu U3 0JHOM 3HAKOBON CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBbIE MHCbMEHHBIE M KpaTKHWE YCTHBIE COOOIIeHHUs, 0000mas
UH(OPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOTO COAEpNKaHUSA, B TOM
yuciie MyOJUYHO MPENCTaBIATh PE3yJIbTaThl MPOSKTHONW WM UCCIEI0BATENbCKON
JEATEIBHOCTH, TPU 3TOM TI'PaMOTHO HCIIOIb30BaTh H3YyYECHHBIM NOHATUHWHBIN
anmapat Kypca GU3MKH, CONPOBOKAATh BHICTYIIJICHUE NPE3EHTAIUEH;
IPU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUNA (PU3UYECKUX IMPOIIECCOB
pacnpeneniarb OOA3aHHOCTM B TpYIINE B COOTBETCTBUU C MOCTaBICHHBIMU
3aJlayaMu, CJIEIUTh 32 BBINIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATH €TO,
aJIeKBaTHO OILIEHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIBHOCTh I'PYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICHCTBHUE, TMpPOSBISAss  TOTOBHOCTh  pa3pelaTh
KOH(DJIUKTBHI.

K koHIy 00yueHus B 9 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



UCIIOJIb30BaTh IOHATHA: CHUCTEMa OTCYETA, MaTepuajbHas TOYKA, TPACKTOPUS,
OTHOCUTEJIBPHOCTh ~ MEXaHHYECKOro  ABWXKEHMs,  jAedopmanus  (ympyrasd,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
neperpy3ku, HEHTP TSHKECTH, aOCOTIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
TeNa, pPaBHOBECHE, MEXAHMYECKHWE KOJeOaHWs M BOJHBI, 3BYK, HHPPa3BYK U
yJIBTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JAIBbHO30PKOCTb, CHEKTPHl MCIYCKAaHUSA W NOTJIOUICHMs, anbda,
OeTa- ¥ raMMa-U3JIy4CHHs, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

pa3nuuaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE ABM)KECHUE,
PaBHOYCKOPEHHOE NPAMOJIMHEHHOE IBW)KEHHE, CBOOOJHOE IaJeHUe Tell,
PaBHOMEpPHOE JBM)KEHHME IO OKPYKHOCTH, B3aUMOJICHCTBUE TE€J, PEaKTUBHOE
JBUKEHHE, KojeOaTelbHOE ABI)KEHUE (3aTyXalolIle U BBIHYKIEHHbIE KOJeOaHus),
pPE30HAHC, BOJHOBOE  JBW)KECHHME, OTPAXXEHUE  3BYKa, IPSAMOJIMHENHOE
pacpocTpaHEHHE, OTPAKEHUE U IPEJOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’kK€HUE CBETA, Pa3JI0KEHUE OEJIOro CBETa B CIEKTP U CIOKEHHUE CIIEKTPaIbHBIX
L[BETOB, JUCIEpPCHs CBETA, €CTECTBEHHAs paJMOaKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CHEKTpa U3JIyYEHHUs) M0 OMHUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3MUecKoe SBICHHE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHX SIBICHUNA B OKPYKAIOIIEM
mupe (B TOM uucie (pU3MUECKHE SIBICHUS B MPHUPOJAE: MPWIMBBI U OTJIMBBI,
nBukeHre 1aHeT COJHEYHOM CHUCTEMbl, PEaKTUBHOE JABW)KEHHE IKUBBIX
OpPraHHU3MOB, BOCTIPUSITUE 3BYKOB JKMBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, I[yHAMH, 3X0, I[[BETa TeJl, ONTHYECKUE SABIICHUS B MPUPOJE, OMOIOTHUECKOe
JEHCTBHE BUIAMUMOTO, YIbTPA(UOIIETOBOTO M PEHTTEHOBCKOTO H3IYYCHHMH,
€CTECTBEHHbII paJUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3IyYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE pPaJMOAKTUBHBIX H3IYYEHHM Ha
OpPraHH3M 4YeJOBeKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;

ONKCHIBAaTh M3yUYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS, HCIOIb3Ys
¢usznyeckue BeNWYMHBI (CPElHAsT W MTHOBEHHass CKOPOCTh Teja IMpH
HEPaBHOMEPHOM JBM)KEHHUH, YCKOPEHUE, NMEepEMEIICHNE, TyTh, YII0Bas CKOPOCTh,
CWJIa TPEHUs, CUJa YINPYroCTH, CHUJIA TSKECTH, YCKOPEHHE CBOOOJHOIO IMaJcHUS,
BEC Tella, UMITYJIbC Telld, MMITYJIbC CHJIBI, MEXaHWueckas padoTa W MOIIHOCTH,
NOTEHUMANbHASI JHEPrus Tejla, MOJHATOTO HaJl IOBEPXHOCTHIO  3E€MIIH,
NOTEHUUAIbHASI SHEPrusi CHKATOM MpPYKUHBI, KUHETUYECKas HHEpPrusi, IOJHas
MEXaHWYEeCKasl PHEPTHsl, IEPUO U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS CPEAbl), TPU
ONMCaHWU TPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICI HCIOJIB3YEMBIX BEJIHYMH,
00O3HAUYeHUS U EOUHUIBl (U3HUECKUX BEJIWYMH, HAXOAUTHh (HOPMYIIBI,



CBSI3BIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEJIMUUHY C JAPYTUMHU BEJIMYMHAMU, CTPOUTH
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepU30BaTh CBOMCTBA Ted, (PU3UYECKUE SIBICHUS U IPOLECCHI, UCHOIb3Ys
3aKOH COXpaHEHWsI OJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHUSA, MPHUHIIUII
CYNEPHO3UIIMA CHJI, TPUHLUI OTHOCUTENbHOCTH ['amunes, 3akoHsl HproToHa,
3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHbI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YMCEN MPHU SJEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIpAKEHHUE;

OOBACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallull NIPaKTUKOOPHUEHTUPOBAHHOTO  XapaKTepa: BbIABIATb HPUYHMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEW;

pemars pacu€THble 3aJaud (OMMpArOLIUecs] Ha CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJIB3YS 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHUE BEIMYMHBI: HA OCHOBE
aHaJln3a yCJIOBUS 3aJaud 3aIllMChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEOCTAIOLINE
WIM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (POPMYJbI, HEOOXOAUMBIE IS
pelieHusi, MPOBOAUTH pPACUEThl M OICHHWBATH PEATHUCTUYHOCTH TMOJIYYCHHOTO
3Ha4YeHUs] PU3NUECKON BEIMUNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh HPU MOMOLIM (PU3NYECKUX
METO/IOB, MCHOJb3ys OINHCAHWE UCCIENOBAHUS, BBIICIATH MPOBEPSEMOE
MPENOIOKEHNE, OIICHUBATh MPAaBUIILHOCTD MOPSIKA MPOBEACHUS HCCIEIOBaHNS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YJIbTAaThl HAOIIOACHUN U OTBITOB;
MPOBOJIUTH OMBITHl MO HAOTIOMCHUIO (U3UYECKUX SBICHUNW WM (PU3HMUECKHX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBHCHMOCThH TIEepHoAa KOJeOaHUN MPYKUHHOTO MasTHHKAa OT MAacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
OpSIMOJIMHEMHOE PachpOCTpaHEHHE CBETa, Pas3yioKeHHE OeJoro cBeTa B CIIEKTP,
U3y4€HHUE CBOMCTB M300pa)k€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa)KeHUS
npeaMera B coOuparomied JuH3€e, HAOMIOJACHHE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB HM3JIYUYECHHMS): CAMOCTOATENIBbHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OMBITA M €T0 PE3YNbTaThl, HOPMYIHpPOBATH
BBIBO/IbI;

IPOBOANUTH MIPU HEOOXOJUMOCTU CEPUIO MPSMBIX U3MEPEHU, ONPEAEsisi CpeaHee
3HaUEHUE U3MepsSIeMOl BeTWYUHBI ((POKYCHOE pacCTOsTHUE COOMparouieil JIMH3bI),
000CHOBBIBaTh BBIOOP CIIOoc00a n3MepeHus (M3MEPUTEIBLHOTO MTPUOOPA);
IPOBOAWTH  WCCIEJOBAaHME  3aBHUCUMOCTEH  (DM3MUYECKUX  BEIMYHH  C
UCIIOJIb30BaHUEM TPSAMBIX H3MEpPEHUH (3aBUCUMOCTh NYTH OT BpPEMEHH MpHU



PAaBHOYCKOPEHHOM JIBIDKEHMHM O€3 HadallbHOM CKOpPOCTH, Iepuojaa KosieOaHuu
MaTEMaTUYECKOr0 MAsITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHHs CBETa
OT yrja MaJeHus M yria MOpeJoOMJICHHS OT yrjia TMaJieHus): IJIaHUpOBATh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTAThHI
MOJyYEHHOW 3aBUCHUMOCTH (M3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JieaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBbIE HU3MEPEHHS (PU3NYECKUX BEIMYUH (CPEIHSs CKOPOCTh U
YCKOPEHHE Tela MpPU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJIHOTO
NaJieHus, KECTKOCTb  MPYXUHBL, KOA(P(OUIMEHT TpPEHUs  CKOJbXKEHUS,
MexXaHu4yeckas paboTa U  MOIIHOCTh, dYacToTa U TMEpUoJ  KoJebaHui
MaTEMaTUYECKOr0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHila coOMparolei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IJIAaHUpPOBaTh  U3MEPEHHs,  COOHUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIINOJHATH U3MEPEHHUSI, CIIEAYSI MPEII0KEHHON
WHCTPYKIIMU, BBIYUCIATH 3HAUYEHUE BEIMYMHBI U AHAIM3UPOBATH MOTyYEHHBIC
Pe3yJIbTaThl ¢ YUETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHNUN;

coOmoaTh MpaBuia TEXHUKH Oe€30MacHOCTH Mpu paboTe ¢ 1a00paTOpHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKH U3YYEHHBIX (PU3NYECKUX MOJIETE: MaTepuaabHas
TOYKa, a0COJIIOTHO TBEPOE TEJIO, TOUYCYHBIN UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3A,
TJIaHETapHasi MOJIE b aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO SJIpa;
XapaKTEepPU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOM HAa HMX ONUCaHuA (B TOM 4YHUCJE: CIHUIOMETP, NATUYUKU
MOJIOKEHUS, PACCTOSIHUSL M YCKOPEHHMs, pakKera, 3XO0JIOT, OYKH, IEPHUCKOIL,
¢doToanmapar, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3UYECKUX SBJICHUM U
He00XoauMbIe (HPU3NUYECKHE 3aKOHOMEPHOCTH;

UCIIONB30BAaTh CXEMBl W CXEMaTWYHbIE PHUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHUYECKHX MPOLECCOB MpHU
pelieHny y4eOHO-IPAaKTUYECKUX 3ajlady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JINH3E;

MPUBOAUTHh TMPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MPUMEpax) MPaAKTUYECKOTO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HHU AJiA OOecredeHus
0e30MacHOCTH MPHU OOpAaIllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEH CpeJie;

OCYUIECTBJIATh MOUCK HH(pOpManuu ¢uznyeckoro conaepxaHusi B HHTepHere,
CaMOCTOATENBHO (HOPMYITUPYSI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OINpPEACIICHHUS
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTETHHBIX UCTOYHUKOB;



UCIOJB30BaTh IpPU  BBIIOJHEHUM YYE€OHBIX 3aJaHUM  HAy4YHO-TIONYJISPHYIO
JAUTEpaTypy (pU3MUEcKOro coaep:KaHus, CIPABOYHBbIE MaTEpUaibl, PECYPChl CETU
WuTepHer, BnageTe NpUEMaMU KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBbIC TIHCHMEHHbIE M YCTHBIE COOOIIECHHS HAa OCHOBE
UH(POpPMAIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOIO COAECpKaHUs, MyOIMYHO
IIPEACTABIATh PE3YJBTATHl MPOEKTHOM WM HCCIEN0BATEIbCKON JIESITEIBHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIb30BAaTh N3YYEHHBIA NOHATUMHBIN anIapaT U3y4aecMoro
pa3gena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHE IMIpE3EHTAaIe C y4EToM
0COOEHHOCTEH ayJIUTOpUHU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanyecTB0o yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM K (undposbie)
n/n NMPoOrpaMmblI Bcero OgTPOHI’HHe Hp6aRanecKne o0pa3oBaTejibHbIE
padoThI padoThI pecype
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpPa
bu6mmoreka [IOK
- 2 0 0
11 Pusuia - Hayka 0 pUpoIe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 0 0
1.2 DH3HHUCCKHC BeTHHHEI https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
. 2 0 1
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS hitps://m.cdsoo.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. [leppoHayajibHbIe CBeIeHUSI O CTPOEHHH BellleCTBa
bu6mmoreka [IOK
1 0 1
21 Crpoenne peiiecTsa https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII P 0 1 bu6mmoreka [IOK
) BEILlECTBA https://m.edsoo.ru/7t416194
bu6mmoreka [IOK
2 1 1
2.3 ArperatHble COCTOSIHUSI BEIIECTBA hitps:/m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasnen 3. /IBukeHne U B3aUMO/1eiiCTBHE TeJl
bu6mmoreka [JOK
3 1
3.1 MexaHUIECKOe IBIXKEHHC 0 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. 4 0 1
3.2 HHepuus, macca, I10THOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
14 1 2
33 Cruna. Buast can https://m.edsoo.ru/7f416194
Uroro no pazgeny 21




Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

41 Hasnenue. [lepenaua naBneHust TBEPIALIMU 3 1 bubnmoreka [JOK
) TeJIaMH, JKUJAKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenne xuKocTu > 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1
4.3 Ammoceproe asienue 6 https:/m.eds00.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK
3.1 Pabora u MomEOCTS 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>:2 Hpoctere mexanmsme! > ! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
>3 Mexammueckas sHeprus 4 0 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15




8 KUIACC

KosmuecTBO 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undgposbie)
) NPOrpamMmbl Bcero Konrpoanusie IipaxTadeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecype
Pasnen 1. TeruioBble siBj1eHUs
. bubmnoreka IIOK
. 7 0 0
L1 CTpoenne i CBOHCTBA BemeCTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
. 21 1 5
1.2 Ternosbie mporiecce! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. JiaekTpuyecKue H MATHUTHBIE SIBJICHUS
DNeKTpUYeCKHe 3apsiibl. 3apsHKEHHBIE Tella U bubnmnoreka [HOK
2.1 . 7 0 1
UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnunorexa [IOK
. 20 1 7
22 IToCTOSTHHBIN 2JIEKTPUYECKHUN TOK hittps-//m.edsoo.xu/7f4181ce
bubnuorexa [IOK
. 6 1 1.
2.3 MaruuTHeIe ABICHHA > https://m.edsoo.ru/7f4181ce
bubanoreka LIOK
. 4 0 0
2.4 DJICKTPOMATHHTHAS HHIYKINA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM K I (undgposbie)
- NPOrpaMMbl Beero OHTPOILHBIC  LIPAKTHHUECKME o5 a30BaTeabHbIe
padoThI padoThI pecype
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eCcKOoe ABMXKCHHE U CITOCOOBI €ro 10 0 1 bubmnoreka IIOK
) OIMMCaHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
. 20 1 3
12 Bsaumopeiictaue Ten https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
. 10 0 3
1.3 3aKoHbI COXpaHeHNA https://m.edsoo.ru/7f41a4a6
Hroro 1o pasaeny 40
Pa3zgen 2. Mexann4ueckue K0JIe0aHUA U BOJHBI
bubnunorexa [IOK
. 7 0 3
2.1 Mexanuucckue koeoanms https://m.edsoo.ru/7f41a4a6
bubnuorexa [IOK
. . 8 1 3
2.2 MexaHuueCKue BOMHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazzeny 15
Paspnen 3. DjeKTpOMArHMTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMarHuTHOE MoJe U 6 0 ) bubnuotexa [JOK
) DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBble siBJIeHMS
but6mmoreka [IOK
. 6 0 2
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA https//m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
. 6 0 3
4.2 JIMH3EI 1 OITHHCECKNE MPHOOPE! https://m.edsoo.ru/7f41a4a6
4.3 PasnoxxeHue 6emoro cBera B CIIEKTP 3 0 2 bubnmoreka [JOK




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

HWroro mo pazaeny 15
Pa3gen 5. KBanToBbI€e IBJIEHUSA
but6mmoreka [IOK
5.1 HcnyckaHue U MOrIONIEHHE CBETa aTOMOM 4 1 hitps://m.cdsoo.ru/Ti4 1 ada6
but6mmoreka [IOK
52 Crpoenue aroMHoro spa 6 I https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
5.3 sInepHE1e peakmm 7 1 https://m.edsoo.ru/7f41a4a6
Hroro mo paszeiny 17
Pasznea 6. [loBTOpUTEIHH0-00001IAI0IIMIH MOTYJIb
6.1 [ToBTOpEeHME U 006001IEHUE COACPHKAHUS 9 P bubnuorexa [IOK
) Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosaunyectBo yacos DJIeKTPOHHbBIE
Ne Tema vDoOKa K n uudgposbie
/i yp Beero OHTP60J“>H paK;“quK Henens usyuennal oOpa3oBaTebHbIE
ble padoTbl | He padoThI pecype
1 ®u3nka — Hayka o npupoze. SBienus 1 1
IIPUPOJIBI
2 ®usnyuecKue sBICHUs 1 1
Du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1 2
VYpok-uccnenoBanue "M3mepenne
4 TEeMIIEpaTypbl IpU NOMOIIH 1 1 5
KHUJKOCTHOTO TEPMOMETpA U JaT4nKa
TeMineparypbl”
Metoasl Hay4HOTO ITO3HAHMUSL. bubmuoreka [JOK
5 Onucanue GpU3NUECKUX SBICHUH C 1 3 https://m.edsoo.ru/ff09f
IIOMOIIIBIO MOJIENEH 72a
VYpok-uccnenosanue "lIposepka
6 TUIOTE3bI: JaJbHOCTD MOJETA IapUKa, 1 1 3
MYIEHHOT0 TOPU30HTAJIBHO, TEM
OoJpliie, yeM 0OJIbIIe BHICOTA IMyCcKa"
Crpoenue BemiectBa. ONBITHI, bubmuoreka [JOK
7 JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE 1 4 https://m.edsoo.ru/ffO9f
BelIeCTBa e0a
but6mmorekxa [IOK
8 JIBr>KeHHE 4acTHL BELIECTBA 1 4 https://m.edsoo.ru/ff0a0
13e
VYpok-uccnenoanue «OnbITHI 11O
9 HaOJIIOICHUIO TEMJIOBOTO PACIIUPEHUS 1 1 5

ra3oB»




10 ArperaTHble COCTOSIHUSI BEILIECTBA >
Oco0OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI O606H.ICHEC o pa3fen Bubmiorexa HOK
11 ) Y 6 https://m.edsoo.ru/ff0a0
«IlepBoHauanbHBIEC CBEACHUS O 378
CTPOCHHUHU BEIIECTBA» -
MexaHH4eCKOe ABHKCHHC. bubnunoreka LIOK
12 PaBHOMEpHOE U HEpaBHOMEpPHOE 6 https://m.edsoo.ru/ff0a0
JIBUKECHHUE Sc6
bubmnoreka IIOK
13 Cxopoctb. Ennnuiel ckopoctu 7 https://m.edsoo.ru/ff0a0
79¢
bubmuorexa [JOK
14 Pacuer nyty 1 BpeMeHM IBUKECHUS 7 https://m.edsoo.ru/ff0a0
aed
bubmnoreka IIOK
HNuepuus. Macca — Mepa HHEPTHOCTH
15 pH p p 8 https://m.edsoo.ru/ff0a0
Ten
cl0
bu6nuorexa [IOK
[InotHOCTh BemecTBa. Pacuer Macchl n
16 Hl 8 https://m.edsoo.ru/ff0a0
o0beMa Teja 1Mo ero MIOTHOCTH fo
17 JlabopaTtopHas pabora «OnpeneneHue 9
MJIOTHOCTU TBEPAOTO TEJa»
bu6nunorexa [IOK
Pemrenune 3anau no teme "I1noTHOCTH
18 " A 9 https://m.edsoo.ru/ff0al
BEIIECTBA
23¢c
Cuita Kak XapakTepHUCTHKA
19 B3auMoecTBus Ten. Cuia ynpyrocTH. 10
3akoH ['yka
JlabopaTtopHas paborta «3ydeHue
20 3aBUCUMOCTH PACTSKEHUS 10

(nedopmaniuu) Ipy>KUHBI OT
TPUIIOKEHHOM CHIIBI»




21 [[“IBnenue Tsarorenus. Cuiia TSKECTU 11
CBs3b MEXKY CUJION TSYKECTH U MacCOM bubnunoreka LIOK
22 tena. Bec Tea. Pemienue 3amay 1mo reMe 11 https://m.edsoo.ru/ff0al
"Cua Tskectn" 778
Cuita TSHKECTH Ha OPYIUX IUIaHeTax bubnnorexa LIOK
23 pyr ) 12 https://m.edsoo.ru/ff0al
dusnuecKre XapakTepUCTUKH TUIAHET 502
bubmnoreka IIOK
24 Nsmepenue cun. Jlunamomerp 12 https://m.edsoo.ru/ff0al
8ce
bubmuorexa [JOK
25 Bec Tena. HeBecomocTh 13 https://m.edsoo.ru/ff0al
778
CrnoxxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnmnoreka HOK
26 oJIHOU npsiMoil. PaBHoAelCTBYOIIAs 13 https://m.edsoo.ru/ff0al
CHI a70
27 Pemenne 3amau mo reme 14
"PaBHOpelcTBYIOIIAs cuir'”
Cuna TpeHUs U €€ BUIBL. TpeHne B bubnnorexa LIOK
28 P - 1P 14 https://m.edsoo.ru/ff0al
MIPUPOJIC U TEXHHUKE bo
bJC
JlabopaTopHas padbota «3yueHue
BaBI/ICI:/IMOETI/I CI/I:I)J'ILI T eHI/I}Iy:KOJ'IB)KeHI/ISI bubnnorexa LIOK
29 p 15 https://m.edsoo.ru/ff0al
OT CHJIbI IaBJICHUS U XapaKTepa 8
CONPUKACAIOIINXCS TOBEPXHOCTEN» -
30 Pemrenue 3a1au Ha onpeneneHue 15
PaBHOJICMCTBYIONIEN CHUIIBI
Pemenne 3amau mo remaM: «Bec Tenay, bubnunorexa LIOK
31 «['paduueckoe n3odpakeHUE CUID», 16 https://m.edsoo.ru/ff0al
«Cuibly, «PaBHOICHCTBYIONIAS CHII» de0
3 KontponbHas paboTa mo TeMam: 16

«MexaHnnueckoe ABMKEHHEY, «Macca,




IJIOTHOCTHY, «Bec Temay,
«"paduyeckoe n300paKeHUE CUIT»,
«Cub»

Hasnenne. CriocoObl yMEHbIICHUS U

bubnunoreka LIOK

33 17 https://m.edsoo.ru/ff0a2
YBEITUUYCHUS JaBICHUS 0a6
but6mmoreka [IOK
34 JlaBrienue rasa. 3aBUCUMOCTD JIaBJICHUS 17 hitps://m.cdsoo.ru/ff0a2
raza ot o0bEma, TeMIepaTypbl 376
[Tepenava naBneHus TBEPIBIMHU TCIIAMU Bubmiorexa LIOK
35 ’ 18 https://m.edsoo.ru/ff0a2
JKUIKOCTSIMU U rasaMu. 3akoH llackais 5b0
bubmnoreka IIOK
36 Hasienue B )KEIHKOCTH 1 Tase, 18 https://m.edsoo.ru/ff0a2
BBI3BAaHHOE JICCTBUEM CHIIBI TSKECTH 718
bubmuorexa [JOK
37 Pemenue 3amau o teme «JlaBiaeHue B 19 hits://m.edsoo.ru/ff0a2
JKUJIKOCTH U Ta3e. 3akoH [lackaisy 326
bubanoreka LIOK
38 CooOmaromuecs cocyabl 19 https://m.edsoo.ru/ff0a2
970
bu6nuorexa [IOK
39 I'uapaBnmueckuii mpece 20 https://m.edsoo.ru/ff0a3
136
40 ManowmeTtpsl. [TopuiHeBO )KUAKOCTHBIN 20
Hacoc
.. bubnunorexa LIOK
41 ATMocepa 3emn u pHHMHb ¢8 21 https://m.edsoo.ru/ff0a2
CYIIECTBOBAHHMS
bSa
but6mmorexa [IOK
42 Bec Bo3nyxa. ATmochepHOe 1aBieHne 21 https://m.edsoo.ru/ff0a2
bSa
43 N3mepenune aTMoCchEpHOTO AaBJICHUS. 22 bubmmoreka [JOK




OmnsiT Toppuuennu

https://m.edsoo.ru/ff0a2

da8

3aBHCHUMOCTh aTMOC(bepHOFO JaBJICHU S

but6mmoreka [IOK

44 22 https://m.edsoo.ru/ff0a2
OT BBICOTHI HAJl YPOBHEM MOPS fed
bubnunoreka LIOK
Bapomerp-anepous. Atmocdepnoe
45 p P POHA (bep 23 https://m.edsoo.ru/ff0a2
JIaBJICHHUE Ha Pa3JIMYHBIX BHICOTAX fod
46 Permrenue 3agaud mo reme " 23
ATtmocdepHoe naBieHue"
JleiicTBHE KUIKOCTHU U Ta3a Ha bubnuorexa [IOK
47 MOTPY>KEHHOE B HUX TE€JI0. ApXUMea0Ba 24 https://m.edsoo.ru/ff0a3
cuila 276
JlaboparopHas pabota «OnpeneneHue bubnuorexa [IOK
48 BBITAJIKMBAIOLIECH CUJIBI, IEHCTBYIOLIEH 24 https://m.edsoo.ru/ff0a3
Ha TeJIO, NOI'PYKEHHOE B JKUJIKOCTD) 3fc
JlaGoparopHast paboTta 1o Teme
«I/Icciez{oI;aHHf 3aBHCHMOCTH Beca Teja Bubmiorexa IJOK
49 . . 25 https://m.edsoo.ru/ff0a3
B BOJIE OT 00bEMa NOTPYKEHHOU B 514
KHUJKOCTh YaCTH TEJIa» —
bu6nunorexa [IOK
50 [1naBanue Ten 25 https://m.edsoo.ru/ff0a3
a9%6
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeomeTpa win 26
KOHCTPYMPOBAHUE JIOJIKU U
onpeJiereHue e€ rpy30no bEMHOCTH"
Pemenue 3amau mo temaM: «IInaBanue bubnunorexa LIOK
52 cynoB. Bo3nyxomnaBanuey, «/laBinenne 26 https://m.edsoo.ru/ff0a3
TBEPABIX T, KUAKOCTEH U Ta30B» 654
53 KonTponbHas pabota mo Teme 27

«/laBeHue TBEpIBIX TeI, JKUIKOCTEH 1




ra3oB»

bubnunoreka LIOK
54 Mexanuueckasi pabora 27 https://m.edsoo.ru/ff0a3
82
but6mmoreka [IOK
55 MomrocTs. EquHUIEI MOIIHOCTH 28 https://m.edsoo.ru/ff0a3
82
VYpoxk-uccienoanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOM IIPH MOIBEME 1 28
o jectauie"
57 IIpocThie Mexanu3Mbl. Poiuar. 29
PaBHOBecHe cui Ha ppiyare
Prruaru B TexHuke, ObITY U IPUPO/IE. bu6mmoreka IIOK
58 JlaboparopHas pabora «MccrnenoBanue 0.5 29 https://m.edsoo.ru/ff0a4
YCJIOBHI PaBHOBECHS PhIUara 78¢
bu6nuorexa [IOK
Pemenue 3anau mo teme «Y cioBus
59 A 30 https://m.edsoo.ru/ff0a4
PaBHOBECHSI pbIuara 246
Koaddunment monesnoro neiictpust
60 Mexanusma. JlaboparopHas p2360Ta 0.5 30
«M3mepenne KI1/I HaknoHHOM
TTOCKOCTH
Pemenue 3ama4d no treme "Pabora, bubuorexa LIOK
61 " 31 https://m.edsoo.ru/ff0a4
MoItHocTh, KIT/]
c48
bubnunorexa LIOK
Mexannueckas sHeprus. Kunernueckas
62 p 31 https://m.edsoo.ru/ff0a4
Y TIOTCHITHATbHAS SHEPTHUS 57
. but6mmorexa [IOK
3aKoH COXpaHEHUS] MEXaHUYISCKOMH
63 p 32 https://m.edsoo.ru/ff0a4
SHEPTUU 360
64 YPOK-3KCIIEPUMEHT 110 TEME 1 32

"JKCIEPUMEHTAILHOE ONPEICIICHUE




U3MEHEHUS KUHETUUECKOU U
MOTEHIMATBHON YHEPTUH TIPU
CKaTbIBaHUHU TeJia 110 HaKJIOHHOMI

miockocty'”

65 KonrtponsHast pabora o teme «Pabora 1 33
Y MOIITHOCTb. DHEPTUS»

N bubnunoreka LIOK

P .P

66 egep,],gHHH ypox. Pagora ¢ TeKCT,,aMH 1o 1 33 https://m.edsoo.ru/ff0a4
TeMe "MexaHn4ecKoe IBUKEHUE 3
PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubnmnorexka HOK

67 teme "JlaBieHue TBEPABIX TEIl, 1 34 https://m.edsoo.ru/ff0a4
JKUOKOCTEN U ra3oB" ffe
PesepBHblit ypok. Pabora ¢ Tekctamu 1o

68 " n 1 34
teMe "Pabota. MouHocTh. DHeprus

OBIIEE KOJIMYECTBO YACOB I10 63 12

ITPOTPAMME




8 KUIACC

KosmuecTBO 4acoB DJIeKTPOHHbIE
Ne Tema vDOKa K n uudposbie
/i yp Beero OHTI%OHBH palc;uqecx Heaena usyuennsal oOpasoBaTebHbIE
ble padoThl | He padoThI pecypes
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- bu6muoreka [IOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 1 https://m.edsoo.ru/ff0a5
[HOATBEPKIACHUS 256
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1 1
Mogaenu TBEpAOTO, KUIKOTO U brbmorera [IOK
3 ’ o 1 2 https://m.edsoo.ru/ff0a5
ra3000pa3HOro COCTOSHUH BEIIeCTBA 406
OObsicHEHHE CBOMCTB TBEPAOTIO,
4 YKUJKOTO U Ta3000pa3HOr0 COCTOSTHUI 1 5
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH
bu6nunorexa [IOK
5 Kpucrannnueckue u amop¢Hble Tena 1 3 https://m.edsoo.ru/ff0asS
800
bu6anoreka LIOK
CmaunBaHue U KallWUISIPHOCTb.
6 P 1 3 https://m.edsoo.ru/ff0a5
[ToBepXHOCTHOE HATSAKEHUE 530
bu6nunorexa LIOK
7 TennoBoe paclIMpeHne U CxKaTUe 1 4 https://m.edsoo.ru/ff0as
a26
Temneparypa. CBs13b TEeMIEpaTypsl CO
8 CKOPOCTBIO TEIMJIOBOTO JIBHKEHHS 1 4
YaCTHIL
but6mmorekxa [IOK
Brytpennsis sueprusi. CriocoObl
9 YTb P 1 > https://m.edsoo.ru/ff0a5

W3MEHEHUs] BHYTPEHHEN dHEprun

c60




bubnunoreka LIOK

10 Bunbl Teruionepenaun 5 https://m.edsoo.ru/ff0a6)
412
Ypoxk-koudepenuus "[IpakTuueckoe BuGmorexa LIOK
HCIIOJIb30BAHME TEIIOBBIX CBOMCTB
11 6 https://m.edsoo.ru/ff0a6
BEILIECTB U MAaTEPUAJIOB B IIEJISIX 5¢0
sHeprocoepekeHus" —
bubnunoreka LIOK
KomuuectBo TemnoTel. Y aeiabHast
12 TOILIOCMKOCTE A 6 https://m.edsoo.ru/ff0a6
976
YpaBHeHHE TEIUIOBOTO OallaHca. Bubmaorexa LIOK
13 7 https://m.edsoo.ru/ff0a7
TennooOMeH U TEIIOBOE PaBHOBECHE 088
JlaGopaTtopHast padota "HcciaenoBanue
ABJICHUS TEIJIOOOMEHA NPU bubmiorexa LJOK
14 N . 7 https://m.edsoo.ru/ff0a6
CMEIIMBAaHUH XOJIOJHOM U ropsiuei 08
BOJBI" 4
Pacuer konngecTBa TEIIOTHI,
15 HE00X0IMMOTr0 JJIsl HarpeBaHUs Tea U 8
BBIJICJIIEMOTO UM TPU OXJIAXKICHUU
bubanoreka LIOK
JlaGopaTtopnas pabora "Onpenenenne
16 p vp P peil " 8 https://m.edsoo.ru/ff0a6
yEJIbHON TEMJI0EMKOCTH BEIIECTBA bb0
bu6nunorexa [IOK
DHeprus TOTUIMBA. Y IeJIbHas TEII0oTa
17 o paHHﬂ A 9 https://m.edsoo.ru/ff0a7
p bSa
[InaBienne u oTBEpAEBAHUE but6mmoreka [IOK
18 KPUCTAJUIMYECKUX TEIl. Y IeIIbHAs 9 https://m.edsoo.ru/ff0a7
TEIJIOTA IJIABJICHUS 1d2
but6mmorekxa [IOK
JlaGopaTtopras pabora "Omnpeneneaue
19 p vp P peil " 10 https://m.edsoo.ru/ff0a7
yIIeTHHON TEIUIOTHI TIJIaBIICHUS JIb/1a e
20 [TapooGpa3oBanre U KOHICHCAITHS. 10 bubnuoreka [JOK




Hcnapenue

https://m.edsoo.ru/ff0a7

40c

Kunenune. Y nenpnas Temora

napooOpa3oBaHHs U KOHJEHCALUU Brbmuorexa LIOK
21 pooop ) 11 https://m.edsoo.ru/ff0a7
3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT 26c
aTMoc(hepHOro TaBICHHUS —
Bnaxuocts Bo3myxa. JlTabopaTopHas bubnuorexa [JOK
22 pabota "OnpeneneHne OTHOCUTENIBHOMN 1 https://m.edsoo.ru/ff0a7
BJIQYKHOCTH Bo3ayxa" 628
23 Pemenue 3aa4 Ha onpezeneHue 12
BJIQ)KHOCTH BO3JIyXa
[TpuHIHIIBI paOOTHI TEIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa. 12
JlBurarens BHYTPEHHETO CrOpaHUS
KIIJI rermmoBoro aBurarens. TernaoBbie bubnmnoreka [HOK
25 JBUTATEIN U 3allUTa OKPYyKarOLEH 13 https://m.edsoo.ru/ff0a7
cpenanl c/c
26 3aKOH COXpaHEHMsI U ITPEBPALLICHHS 13
HHEPTUH B TEIJIOBBIX Mpolleccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo bub6anoreka LIOK
27 teme "TeruoBeie siBnenus. 3menenue 14 https://m.edsoo.ru/ff0a8
arperaTHbIX COCTOSIHMI BeniecTa' 32
Konrponbnas padora no reme bubmuoreka [JOK
28 "TemnoBsie sBieHUS. VI3MeHeHHEe 14 https://m.edsoo.ru/ff0a8
arperaTtHbeIX COCTOSTHUH BemiecTra' 6ae
29 Dnekrpu3zaius Tein. J[Ba poga 15
AIIEKTPUUYECKUX 3apsJIOB
Ypok-uccnenopanue "IneKkTpusanus
30 TEeJ UHIYKIUEN U IpH 15
CONIPUKOCHOBEHUH"
31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 16 bubmuoteka [IOK

3akoH KynoHna

https://m.edsoo.ru/ff0a8




Ted

Onexkrpuueckoe nojie. HanpspkeHHOCTD

bubnunoreka LIOK

32 3nekTpudeckoro noss. [Ipunnun 16 https://m.edsoo.ru/ff0a8
CYNEPHO3HIMU IIEKTPUUECKUX MTOJTEN ala

33 Hocurenu snekrpudeckux 3apsaos. 17
DnemeHTapHbii 3apsig. CTpoeHrue atoMa
I[TpoBOIHUKHN U TUDIEKTPUKH. 3aKOH bubmnorexa LIOK

34 P PHIH. 17 https://m.edsoo.ru/ff0a8
COXpaHEHHUsI FJIEKTPUUYECKOTO 3apsizia of6
Pemenue 3aga4u Ha npUMEHEHUE bubmiorexa LJOK

35 N p 18 https://m.edsoo.ru/ff0a9
CBOICTB 2JIEKTPUUECKUX 3apPSI0B Oce
DJIEKTPUUYECKUI TOK, YCIOBHS €TI0 bubnmnoreka [HOK

36 cymectBoBanus. Mctounuku 18 https://m.edsoo.ru/ff0a9
DIIEKTPUYECKOrO TOKA Sa4

bubnuorexa [IOK
37 JleficTBUSI SIEKTPUUECKOTO TOKA 19 https://m.edsoo.ru/ff0a9
6b2

VYpoxk-uccnenosanue "JleiictBue

38 IEKTPUYECKOTO I10JIsI Ha IPOBOJAHUKH U 1 19
JUDJIEKTPUKH"
DIEKTPUYECKHIA TOK B METaJIaxX bubmorexa IJOK

39 P ’ 20 https://m.edsoo.ru/ff0a9
KUJKOCTAX M razax 338

40 DneKTpuyuecKas 1enb U € COCTaBHbIE 20
JacTH
Cwuta Toka. JlabopaTtopHas pabora bubnmoreka [JOK

41 "M3MepeHune U peryJInpoBaHUE CUIIbI 0.5 21 https://m.edsoo.ru/ff0a8
TOKA" bd6
DIIEKTPUUYECKOE HANIPSIKEHHUE. bubnuotexa [JOK

42 Bonbt™merp. JlabopaTopnas padora 0.5 21 https://m.edsoo.ru/ff0a9
"N3mepenne u peryampoBaHue eld




HanpspkeHus"

bubnunoreka LIOK
CormnpoTHuBiIeHUE TPOBOTHUKA.
43 P POBOA 22 https://m.edsoo.ru/ff0aa
VY aenpHOE CONPOTUBIICHHUE BELIECTBA 738
JlaGopaTopHas paboTta "3aBUCUMOCTh
BHCKTII))I/I‘-I(?CKOF(I)) COIIPOTHUBIICHUS Bubmiorexa HOK
44 22 https://m.edsoo.ru/ff0aa
MIPOBOJHMKA OT €T0 JJIUHBI, TUIOIIAIU 738
NIONEPEYHOr0 CEUYEHUs U MaTepuana” T
3aBUCUMOCTD CHJIBI TOKA OT bubmuorexa [IOK
45 HanpspkeHus. 3akoH Oma Juid yyacTka 23 https://m.edsoo.ru/ff0aa
Lenu 44a
JlaGopaTtopnast pabora "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UIYIIETO bubmuorexa [IOK
46 yepe3 pe3nucTop, OT CONPOTUBIIECHUS 23 https://m.edsoo.ru/ff0aa
PE3MCTOPA ¥ HANPSHKEHHS Ha 04e
pesucrope"
47 [TocnenoBarenpbHOE U MapalIeIHbHOE 24
COEJIMHEHUS IPOBOIHUKOB
JlaboparopHas pabdoTta "IIpoBepka
npaBplljna cﬁomegm HaHpﬂI))KeHI/FI)ﬁ npu bubmorexa IJOK
48 24 https://m.edsoo.ru/ff0aa
MOCIe0BATEILHOM COEIMHEHUH IBYX 458
pe3ucTopon" T
JlaGopaTtopHast pabota "I[IpoBepka
i aBI/II)Jla ;11?1;1 CI/IIJ)'IBI TOKa an b Bubmorexa IJOK
49 p p 25 https://m.edsoo.ru/ff0aa
napajuIeIbHOM COSTMHCHUN dlo
pe3ucTopoB” T
Pewrenue 3a1a4 Ha IpUMEHEHUE 3aKOHA bu6muoreka [JOK
50 Oma 114 pa3Iun4HOro COeUHECHUS 25 https://m.edsoo.ru/ff0aa
IIPOBOJHUKOB f8a
bubnunorexa LIOK
PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
51 o p 26 https://m.edsoo.ru/ff0ab

Toka. 3akoH Jlxoyns-Jlenma

124




JlaGopaTtopnast pabora "Ornpeznenenue

but6mmoreka [IOK

52 PabOTHI M MOIITHOCTH JIEKTPUUECKOTO 1 26 https://m.edsoo.ru/ff0ab
TOKa" 3e0
DIIEKTPUUECKHE 1IN U MOTPEOUTENN bu6muoreka [IOK
53 AIEKTPUYECKOM SHEPTUu B OBITY. 27 https://m.edsoo.ru/ff0ab
Kopotkoe 3ambikaHne 660
[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo
TeMme "DIEKTpUUECKre 3apsabl. bu6mmoreka IIOK
54 3apspKeHHBIE Tea U UX 27 https://m.edsoo.ru/ff0ab
B3anuMoiericTBUs. I1ocTOIHHBIN d2c
AIEKTPUUECKUHN TOK"
KonTponbHas pabota no teme
"DneKTpuuecKue 3apsaabl. 3apsyKEHHbIE bubmiorexa LIOK
55 . 28 https://m.edsoo.ru/ff0ab
TeJla U UX B3aUMOJICUCTBUS. caf
ITocTosiHHBIN 3JIEKTPUYECKHI TOK" T
56 [TocTosTHHBIE MarHUTHI, UX )8
B3aMMO/ICHCTBHUE
. bu6anoreka LIOK
VYpok-uccnenosanue "M3ydenue nonen
57 p A " ya 1 29 https://m.edsoo.ru/ff0ac
MTOCTOSTHHBIX MarHUTOB 340
MarsauTHoOe€ 110jie. MarHuTHOE moJje bu6anoreka LIOK
58 3eMiId U €ro 3HadeHue U KU3HU Ha 29 https://m.edsoo.ru/ff0ac
3emite Oba
OmneiT DpcTena. MaruuTtHoe nose bu6muoreka [JOK
59 AJIEKTPUIECKOTO TOKa MarHuTHOE 1oJie 30 https://m.edsoo.ru/ff0ac
p
KATYIIKHA C TOKOM 1d2
[IpuMeHeHue 31eKTPOMarHuToB B Bu6 110K
nOIMOoTEKA
texuuke. Jlaboparopnas pabora
60 " Vp PHAA P 0.5 30 https://m.edsoo.ru/ff0ac
N3yuenue neicTBUS MATHUTHOTO TTOJIS T4a
Ha IPOBOJIHUK C TOKOM" T
61 DIIEeKTPOABUTATENH IIOCTOSTHHOTO TOKA. 31 bubnunorexa LIOK

Vcrionb30BaHUE 3JIEKTPOABUTaTENEH B

https://m.edsoo.ru/ff0ac




TEXHUYECKHUX YCTPOHUCTBAX U HA
tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue u u3yueHue padboTsl
3JIeKTpoiBUTaTENs "

OnbiTel Papajnesi. 3aKoH
62 AJIIEKTPOMATrHUTHON UHIYKIUH.
ITpaBuio Jlenna

31

Onekrporerepatop. CriocoObl
MOJIYYCHUS JIEKTPUUECKON SHEPTUH.
DNEKTPOCTAaHIIUU Ha BO3OOHOBIISIEMBIX
HMCTOYHHMKAX YHEPTUHU

63

32

[ToaroroBka K KOHTPOJIBHOM paboTe MO
64 TeMe "DIEeKTPUYECKUE U MarHUTHBIE
sIBJICHUS"

32

Koutposnbhas pabora 1o teme
65 "DNEeKTpUYECKUE U MarHUTHBIE
SIBJICHUS "

33

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

bl4

Pesepaublii ypok. Pabora ¢ Tekctamu mo

66 n n
TeMe ""TennoBbie SABICHUSI

33

bu6anoreka LIOK
https://m.edsoo.ru/ffOac

cSe

PesepBHbIit ypok. PaboTa ¢ TekcTamu 1mo
67 teMe "[1oCTOSIHHBIN 27eKTpUUeCcKuit

n

TOK

34

bu6anoreka LIOK
https://m.edsoo.ru/ffOac

dc6

PesepBHrlit ypok. Pabora ¢ Tekctamu 1o
teme "MarauTHsbIe siBIeHUS"

68

34

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.5




9 KUIIACC

KoaundecTBO YacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Hepens
n/m P Bcero Kourpoann |- Hpaxkruueck U3 f: eHus o0pa3oBaTte/ibHbIE
ble paboThl | He padoThI Yy pecypes
1 MexaHudeckoe JBMKSHUE. 1 1
MartepuaibHas TOUKa
bubnuorexa [JOK
) Cucrema orcuera. OTHOCHTEIIFHOCTE 1 1 hitps://m.edsoo.ru/ff0ad
MEXAHUYECKOTO IBUKECHUS 474
N bubmnoreka IIOK
3 PaBHOMEpHOE MPAMOTIMHEHHOC 1 1 https://m.edsoo.ru/ffO0ad
JBHKCHHE 19a
HepaBHOoMepHOE NpAMOIMHENHOE
4 nBuxeHne. CpeHsis U MTHOBEHHas 1 2
CKOPOCTH
. bu6anoreka LIOK
5 [IpsamosinHENHOE PaBHOYCKOPEHHOE 1 ) https:/m.edsoo.ru/ff0ad
JIBUKEHUE. Y CKOpEHUE 344
CKopocCTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBMKeHHsI. ['paduk 1 2
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue bu6muoreka [JOK
7 YCKOpPEHHS Teja IPU PaBHOYCKOPEHHOM 1 1 3 https://m.edsoo.ru/ff0ad
JIBHKEHUHU 10 HAKJIOHHOM IIOCKOCTH" bl8
3 Csoboanoe nagenue tei. OnbITEI 1 3
I'anmmnes
PaBHOMEpHOE ABMXKEHUE TIO 56 [TOK
HOIHNOTEKA
9 OkpyxxHoCTH. Ilepnon i actora 1 3 https://m.edsoo.ru/ff0ae

oOpamienus. JIuneiinas u yriaosas
CKOPOCTH

176




10

LlenTpocTpeMuTENIEHOE YCKOPEHNE

but6mmoreka [IOK
11 [Iepsbiit 3axk0oH Hprotona. BekTop cuisl https://m.edsoo.ru/ff0ae
612
Bropoii 3akon HeroToHa. Bubmiorexa HOK
12 . https://m.edsoo.ru/ff0ae
PaBHonelicTByIOIIAs cruiia 724
. bubnuoreka [{OK
13 Tperuii 3akon HetoToHna. Cynepno3uuus hitps://m.cdsoo.ru/ff0ac
cU 982
Pemenue 3a1au Ha IpUMEHEHUE 3aKOHOB Bubmrorexa LIOK
14 https://m.edsoo.ru/ff0ae
HrroToHa
bé6e
bubnunoreka LIOK
15 Cwita ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0ae
ca2
16 Pemenue 3anau no reme «Cuna
YOPYTOCTHY
bu6anoreka LIOK
17 JlaGopaTtopHas pabota «OrnpeneneHue hitps://m.cdsoo.ru/ff0ae
YKECTKOCTHU MPYKUHBI» 3
bu6nunorexa LIOK
18 Cuna tpenus https://m.edsoo.ru/ffO0af
738
but6mmoreka [IOK
19 Pemenne 3amay no reme «Cuina TpeHUS» https://m.edsoo.ru/ffOaf
a26
" bubmuoreka [{OK
20 Jlabopatopnas pabora OHpe,Z[CJICHI/I"e https://m.edsoo.ru/ff0af
Kod(puImeHTa TpeHHs CKOJIbKESHUSI 3be
Pemenwe 3agau o TeMe "3aKOHBI bubanoreka IJOK
21 Herotona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/ff0af
TpeHus" b8e




Cua TsSHKeCTH U 3aK0H BCCMHUPHOT'O

but6mmoreka [IOK

22 TATOTCHUS. Y CKOPEHHE CBOOOHOTO 8 https://m.edsoo.ru/ff0af
magcHus 044
Ypok-koudpepenuus "/[Bmxenue ten

23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA 8
(Conneunas cucrema). ['amaktuku"

bubnunorexa LIOK
Pemenne 3agau mmo reme "Cuia TSHKECTH

24 ® " 8 https://m.edsoo.ru/ffOaf

1 3aKOH BCEMHUPHOTO TATOTCHUS o
bubmuorexa [IOK
IIepBas xkocMHYecKast CKOPOCTb.

25 P p 9 https://m.edsoo.ru/ffOaf
HeBecomocTs 1 eperpysku 330
PaBHOBecHe MaTepHabHOW TOYKH. Bu6 110K
AoGcomotHo TBEPHOE Tea0. PaBHOBECHE MOMOTCKA

26 R P N o 9 https://m.edsoo.ru/ffOaf
TBEPJIOTO TEJIA C 3aKPETUIEHHOW OChIO 36
BpaIeHus €36

27 MowmenT cuisbl. LieHTp TsxecTn 9

bu6anoreka LIOK
Pemenne 3ana4 mo Teme "MOMEHT CHUIBL.

28 ! " 10 https://m.edsoo.ru/ffOb0)
LleHTp TsKECTH 2ba
[ToaroroBka Kk KOHTPOJIBHOMN paboTe Mo bub6anoreka LIOK

29 TeMe "MexaHHdecKoe IBIDKECHUE. 10 https://m.edsoo.ru/ffOb0)
Bzanmogeiicteue Ten" 408
KonTtponbHas pabora o Teme bu6muoreka [JOK

30 "MexaHn4yecKoe IBIKEHUE. 10 https://m.edsoo.ru/ff0b0
Bsanmoneiicreue Ten" bec
Nmnynee Tena. Umnynse cuiiel. 3aKoH bu6muoreka [JOK

31 COXpaHEHHUs UMITyJIbca. YTIPYroe u 1 https://m.edsoo.ru/ff0b0
HEYIIPYroe B3auMOJIECTBHE Tfa

bu6nunorexa LIOK
Pemienne 3agau mmo Teme "3akoH
32 g 11 https://m.edsoo.ru/ffOb0)

COXpaHEHHUs uMIyJbca'

96¢




VYpoxk-koudepenuus "PeaktuBHOE

33 " 1
JIBYDKEHUE B IIPUPOJIE U TEXHUKE
but6mmoreka [IOK
34 Mexanuueckasi paboTa U MOUTHOCTb 12 https://m.edsoo.ru/ffOb0)
as4
PaboTa cuibl TsecTu, CUiIbl YIPYTrOCTH Bubmorexa HOK
35 ’ 12 https://m.edsoo.ru/ffOb0
U CUJIBI TPEHUS b8
JlabGopaTtopHas pabota «Ornpezaenenue
36 paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM 12
JBY)KEHUH TEJa IO TOPU30HTAILHON
HOBEPXHOCTHY
37 CBsi3b 3HEPrUH U pabOTHI. 13
IloTeHnmanbHas YHEPrus
bubnuorexa [JOK
K .T
38 WHCTIMECKA SHEPIHA. 1 COpEMa O 13 https://m.edsoo.ru/ff0b0
KUHETHYECKOU YHEPTUU 32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE 13
bubnuorexa [IOK
40 Jlabopatopuas padota «Msyucnue 14 https://m.edsoo.ru/ffOb1
3aKOHA COXPAHEHUS DHEPTUI» e
KonebarenpHoe JBUKEHUE U €0 bubmmoreka LIOK
41 14 https://m.edsoo.ru/ffOb1
XapaKTEePUCTUKU 253
bubnunorexa LIOK
42 3aTyxaiomue Koneoanms. 14 https://m.edso0.ru/ff0b2
Brinyxennsie koneOanus. Pezonanc 0f0
43 MareMaTH4ecKuil ¥ NPy KUHHBINA 15
MasITHUKH
VYpok-uccienoBanue «3aBUCUMOCTh bubnuotexa [JOK
44 nepuojia KojaeOaHui 0T KECTKOCTH 15 https://m.edsoo.ru/ffOb1
97a

NPYKUHBI U MAcChl TPy3a»




IIpeBpalenue 3Hepruu npu

45 15
MEXaHUYECKUX KOJICOAHUIX
JlaGopaTtopHas pabora «OnpeneneHue bubnmoreka [JOK
46 YaCTOTHI U TIEpHOJia KoeOaHui 16 https://m.edsoo.ru/ffOb1
IIPY>KUHHOT'O MasgTHUKA) aec
JlaGopaTtopHnas padota «IIpoBepka
H€3aB1:I)/ICI/H\I/I)OCTI/IpHepI/IOIIa IE)OJIeé)aHI/Iﬁ Bubmorexa LIOK
47 16 https://m.edsoo.ru/ffOb1l
rpy3a, MOJBEHICHHOTO K HUTH, OT MacChl 97a
rpy3a» T
Mexanundeckue BoiaHbI. CBOMCTBA bubmuorexa [JOK
48 MeXaHUu4eCcKUX BOJIH. [IponosibHbIE 1 16 https://m.edsoo.ru/ff0b2
HOTIEPEYHBIE BOJIHBI Ife
Ypok-korpepenuus "MexaHu4IecKre
49 BOJIHBI B TBEPIOM Tenie. CelicMuiecKkue 17
BOJIHBI"
50 3ByK. PacmipocTpaneHnue u oTpakeHue 17
3BYyKa
Ypok-uccnenoBanue "Habmronenue
51 3aBCUMOCTH BBICOTHI 3ByKa OT 17
4acTOThI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA. 18
AKyCTHUECKUHN pe30HaHC
bu6anoreka LIOK
VYpoxk-koHpepenuus "YapTpa3ByK u
53 P (bepenn PasByK 18 https://m.edsoo.ru/ffOb2
uH(Pa3BYK B IPUPOJIE U TEXHUKE 3ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo but6mmorekxa [IOK
54 TeMe "3aKOHBI COXPAHEHHUS. 18 https://m.edsoo.ru/ff0b2
Mexannueckne KoneOaHust U BOJHBI" 5f0
KonrtpomnbHas padorta no Teme "3aKoHbl
55 coxpaHeHus. MexaHndeckue KojaeOaHus 19
Y BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. 19 bubnuoteka [JOK




3H€KTpOMaF HUTHBIC BOJIHBI

https://m.edsoo.ru/ff0b2

abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH 19
Ypoxk-kondepennus "lkana
3JIpeKTpOM;111)“HII)/ITHHX BOJIH Bubmorexa HOK

58 ' 20 https://m.edsoo.ru/ff0b2
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX fe6
BOJIH JIJIs COTOBOM CBsI3U" T
VYpok-uccnenosanue "N3yuenue bubnuorexa [JOK

59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C 20 https://m.edsoo.ru/ffOb2
MOMOIIIBI0 MOOWIIbHOTO Tenedona" coe
Pemenue 3agau Ha onpeneneHue

60 YaCTOTHI U IJIUHBI SJIEKTPOMArHUTHON 20
BOJIHBI
DeKTpOMarHuTHasi IpUpoa CBETa. bubnuoreka [IOK

61 Cxopoctb cBeta. BonHoBbIE cBOMCTBA 21 https://m.edsoo.ru/ffOb3
CBETa 1d0
Hcrounnku cBeta. [IpsiMonuHeitHoe bubnuotexa [JOK

62 pacnpocTpaHEHHUE CBETa. 3aTMEHUS 21 https://m.edsoo.ru/ff0b3
Comnnna u JIyHst 658
3aKOH OTpa)KeHUsI cBeTa. 3epKaJa. bubmuoreka [JOK

63 Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHA 21 https://m.edsoo.ru/ff0b3
OTPaXKEHUs CBETA 8c4
[Ipenomnenue cera. 3akoH bubmorexa IJOK

64 ’ 22 https://m.edsoo.ru/ff0b3
MpEJIOMJIEHUS CBETA

aea

[losnHOE BHYTpEHHEE OTpAKEHUE CBETA. bubmuoreka [IOK

65 Hcnons30BaHMe TIOJTHOTO BHYTPEHHETO 22 https://m.edsoo.ru/ff0b3
OTPaKEHHSI B ONTHYECKHUX CBETOBOAAX cSc
JlaboparopHas pabota "HccrnenoBanue

66 3aBHCUMOCTH YTJIa MPEIOMIICHUS 99

CBETOBOTO Jy4a OT YIJIa MMaJIeHUus Ha
rpasuiie "Bo3ayx-crekino""




Ypok-koH(pepenmus "Vicnons3oBanue

67 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS: 23
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInnsel. Onruyeckas cuja JIMH3bL 23 https://m.edsoo.ru/ff0b3
f2¢
but6mmoreka [IOK
69 [TocTpoenne n300paXKeHUH B IMH3AX 23 https://m.edsoo.ru/ff0b4
44a
JlaGopaTtopHas padota "Onpezaernenue bubmoreka [IOK
70 (OKYCHOTO pacCTOSIHUSI U ONITUYECKOM 24 https://m.edsoo.ru/ff0b4
CHJIBI COOMPAOIICH JIMH3BI" 206
bubnuorexa [JOK
VYpok-koHpepenus "Onrudeckue
71 nlstoBLIe(lr)I 111 60H o 24 https://m.edsoo.ru/ff0cO
proop aje
bubmnoreka IIOK
72 I'na3 kak ontuyeckas cucrema. 3peHue 24 https://m.edsoo.ru/ff0b4
684
73 Ypok-koHpepentus "JlegexTrl 3peHusl. 55
Kaxk coxpanuts 3penue"
Paznosxenue Genoro cBeTa B CIEKTP.
OnbiTel HhtoTOHA. CliokeHne Bubmiorexa LIOK
74 25 https://m.edsoo.ru/ffOcO
CIIEKTPAJILHBIX 1[BETOB. Jlucnepcus fde
CBeTa _
JlaGopatopHas pabota "OnbITh IO
Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTP U Brbmrorexa LIOK
75 25 https://m.edsoo.ru/ff0cO
BOCTIPUATHIO 1[BETA MPEIMETOB MIPH UX o
Ha0JII0JIEHUU Yepe3 1IBETOBbIE GUILTPHI" o
VYpok-npaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: AUCIIepCHsi, UHTEpPEepeHIus U 26
nudpakmys”
7 OmnsiThl Pesepdopaa u muianerapHas 26 bubmorexa HOK

https://m.edsoo.ru/ffOcl




MOZCIb aToMa

2a8

78 [Tocrynarel bopa. Moxens atoma bopa 26
but6mmoreka [IOK
79 cmyckanne u HOFJ'IOI.HCE—I He ceta 27 https://m.edsoo.ru/ff0c1
aroMoM. KBaHTbl. JInHEHYaTBIE CIIEKTPBI Ade
: " bubnuorexa [{OK
80 YPOK-NIPAKTHKYM Ha?JHOHCHHe 27 https://m.edsoo.ru/ffOc1
CIIEKTPOB UCITYCKaHMSI 550
bubnuorexa [JOK
81 PagnoakTuBHOCTE U €€ BUIBI 27 https://m.edsoo.ru/ff0c1
672
bubmnoreka IIOK
.H
82 Crpoenne aromuoro A7pa. Hyxnornas 28 https://m.edsoo.ru/ffOc1
MOJENb Rac
bubnuorexa [JOK
P .
83 A/IMOAKTHBHDIC IPCBPALICHHA 28 https://m.edsoo.ru/ff0c1
H3oTonsl
al4
bubnuorexa [IOK
P :
84 " CHICHIE 3a/tat TIO TeMe " 28 https://m.edsoo.ru/ff0c1
PannoakTUBHBIC TIPEBpAIICHHS bda
85 [lepuon nonypacnana 29
Ypok-koH(pepennus "PagnoakTrBHbIC bubnmnoreka [JOK
86 U3IIy4€HHS B IPUPOJE, MEIULIMHE, 29 https://m.edsoo.ru/ff0c2
TeXHHUKe" 126
but6mmorekxa [IOK
s .
]7 JICPHBIC PeakIui. 3aKOHBI COXPaHCHHS 59 hitps-//m.cdsoo.ru/ff0c]
3apsI0OBOTO U MAaCCOBOTO YHCET 58
bubnunorexa LIOK
23 DHeprus CBS3U aTOMHBIX sijiep. CBsA3b 30 hitps://m.cdsoo.ru/ff0c]
MacChl U DHEPTUH d7a
89 Pemenue 3agau no reme " nepHeie 30

peakuun"




Peakiuu cuHTEe3a U AENCHUS SAEP.

bubnunoreka LIOK

90 e 30 https://m.edsoo.ru/ffOc1
HcTtounuku sHeprun CoaHIa U 3BE31 088
Ypok-koHpepenmus "Anepuas

91 SHepreTuka. J[elcTBus palnoakTUBHBIX 31
W3JIy4YEHUI Ha )KUBbIE OPraHU3Mbl"

IoaroroBka K KOHTPOJILHOM padoTe o
TeMe "BJIeKTpOMaerHTHoe HOIJ)Ie Bubmzorexa HOK

92 ) 31 https://m.edsoo.ru/ff0c2
DNeKTpOMarHUTHBIC BOJHBI. KBaHTOBBIC 236
SIBIICHUS" -

Konrtponbnas padora mo reme

93 "DJIeKTPOMarHuTHOE MOJIE. 31
DNeKTpOMarHUTHBIC BOJHBL. KBaHTOBEIC
SIBIICHUS"

[ToBTOpEHME, 000OIICHHE. bubmnoreka IIOK

94 JlaboparopHbie pabOTHI 11O KypCy 32 https://m.edsoo.ru/ff0c2
"B3zaumMonencTBue Tea" 45a
[ToBTOpenue, 06o6meHue. Pemenue bu6mmoreka [JOK

95 pacyYEeTHBIX U KaYE€CTBEHHBIX 33724 110 32 https://m.edsoo.ru/ff0c2
teme ""Temnosble mpouecch!” 572
[ToBTOpenue, 06o6meHue. Pemenue bu6moreka [JOK

96 pacyYeTHBIX U KaYe€CTBEHHBIX 3a7a4 110 32 https://m.edsoo.ru/ff0c2
teme "KIIJ] TermioBeIX gBuraTenci' a22
[ToBTOpenue, o6o0mmenue. Perenne bub6muoreka [IOK

97 PacYeTHBIX M KaUYE€CTBEHHBIX 33724 110 33 https://m.edsoo.ru/ff0c2
teme "KIIJI anekTpoycTaHOBOK" b30
[ToBTOpenue, o6o0IIEHHE. bubmuorexa [IOK

98 JlaGopaTopHbie pabOTHI 1O KypCy 33 https://m.edsoo.ru/ff0c2
"CBeTOBBIE sIBJICHUS" c52
[ToBTOpenue, 0606menue. Padora ¢ bu6mmoreka [JOK

99 TEeKCTaMU 10 TeMe "3aKOHbI COXPaHEHUs 33 https://m.edsoo.ru/ff0c2
B MeXaHHUKe" d6a




[ToBTOpenue, o6o0mmenue. Pabora ¢

but6mmoreka [IOK

100 Tekctamu 110 Teme "Konebanus u 1 34 https://m.edsoo.ru/ff0c2
BOJIHEI" e82
bubnunoreka LIOK
101 [ToBTOpEHME, O606H.I€HHG. Pabora ¢ . 1 34 hitps-//m.cdsoo.ru/ff0c3
TekcTaMu 110 TeMe "CBETOBEIE SIBIEHUS 044
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 110 Teme "KBanroBas u 1 34
anepHas pusuka'
OBILIEE KOJIMYECTBO YACOB I10 102 77

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» ®usuka, § xknacce/ [lepsimkun A.B., OG11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmecTBo «M31aTenbcTBO
«IIpocemienue»

» Gusuka, 9 knacc/ [epoikun A.B., ['yrHuk E.M., O61iecTBo ¢ orpaHuYeHHOM

O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTebeTBO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

7 KIIACC

1.Paboyas mporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. dusnka. 7 — 9 kiacchbl
(aBTopbl:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEIOPAHHBIM YUYEOHUKOM:

4. Teperimikun A.B. ®usnka. 7 kinacc. YueOHUK 17151 00111€00pa3oBaTeIbHbIX
yupexzaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.1. COopHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.:



[Ipocsemenune, 2010. —192c.

8 KJIACC

1. PabGouas nporpamma. ®uzuka. 7 — 9xnaccel: yaeOHO-METOAMUECKOTO IOCOOUS
/coct. TuxonoBaE.H. — 2-e uza.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 oOpazoBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOPAHHBIM YY€OHUKOM:

4. Ilepprukun A.B. @uzuka. 7 kiacc. YueOHUK 17151 00111e00pa30BaTeIbHbBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHUK BOnpoCcoB u 3a11a4 no ¢usuke. 7-9 ki — M.
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE K KOHTPOJIbHbBIE
paboTsl. —5-¢ uzganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padoThl. KOHTpoOJbHEIE
3aganus. —Caparos:JIuuei, 2014.

8. «KoHTpombpHO-U3Meputenbubie MmaTepuainsl. @usnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHo-meTonuueckoe nocooue/ A.E. Mapos.-

M.: dpoda, 2011.- 123c¢.:



10.A.B. ITepoimkun ®Ouzuka-8xi 2017 M. ipoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CaMocTOSTENbHbIE U KOHTPOJIbHBIE PAOOTHI-8
kiacc 2017 M. [poda

13.B.B. lllaxmatosa ,0.P. Illedep dunarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Bornpocos u 3agau

2015 M. Ipoda

9 KJIACC

1. PaGouas nporpamma. @uznka. 7 — 9kmnaccel: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-e uzz.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. Pusuka. 7 — 9 kiacchbl
(aBTopel:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Iepoiuikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30oBaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOnpocoB u 3a1a4 no ¢pusuke. 7-9 ki — M.
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE K KOHTPOJIbHbBIE

pabotsl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie padotsl. KoHTponbHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTponbHO-U3Mepurenbubie MmaTepuansl. Gusnka. 7 kinace/Coct. H.U.
3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeOHO-MeToaudeckoe mocooue/ A.E. Mapos.-

M.: poda, 2011.- 123c.:

KoHTponbHbIE 1 caMOCTOsATENbHBIE pabOTHI 10 (U3KKe. 9 Kinacce: K yueOHUKY
A.B. Ileppiuikuna, E.M. I'ytHuk «®usnka 9 knace» / O.W. I'pomiena. — M.
MN3natennscTBO «OK3ameny, 2014,

TecTsl o pusnke. 9 kiace: k yueonuky A.B. Ilepsimikuna, E.M. I'yTHuk
«®Dusnka

9 knace» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3ameny, 2010.

®dwuzuka. 9 kinacc. TemaTuueckue TeCTOoBbIC 3a1anus 1715t moarotoBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Muponikuna. — Spocnasis: OO0 «Akaaemust
pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

7 KITACC

. bubnnoreka — Bc€ o npeamery «dusnka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum goctymna: http://fizika-class.narod.ru



3. Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX pecypcoB. — Pexum

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

4. VlaTepecHble MaTepUalIbl K YpoKaM (DU3UKH 110 TeMaM; TECTHI IT0 TeMaM;
HarJsAHbIe TOcoOUs K ypokam. — Pexxum goctyma: http://class-fizika.narod.ru

5. lludposeie 0OpazoBaTeIbHBIC pecypchl. — Pexkum moctyna:
http://www.openclass.ru

6. DIeKTpoHHBIC YueOHUKH 110 ¢usuke. — Pexxum mocryna: http://www.fizika.ru
8 KIIACC

1. bubamnoteka — Bc€ no npeamery «duznkay. — Pexum goctyna:
http://www.proshkolu.ru

2. BugeoonsIThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Eaunas xosutekius udpoBbIX 00pa3oBaTeIbHbIX PeCcypcoB. — Pexxum

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

4. VlaTepecHble MaTepUalbl K ypoKaM (DU3UKH 110 TeMaM; TECTHI 10 TeMaM;

HaTJISTHBIE TTOCOOuS K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocTymna:

http://www.openclass.ru



6. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC

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

2. Enunas koyuiekuus Hu(poBbIX 00pa30BaTeNbHBIX PECYPCOB. — Pexum

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

3. MHTepecHble MaTepuaibl K ypokaM (GU3HKU IO TEMaM; TECTHI IO TEMaM;

HarJIsIHbIE TOCOOMs K ypokam. — Pexxum fgocryna: http://class-fizika.narod.ru

4. Iludposeie oOpazoBaTenbHbIE pecypchl. — Pesxxum mocTyma:

http://www.openclass.ru

5. DnexktpoHHbIe yueOHUKH 0 pusnke. — Pexxum goctyna: http://www.fizika.ru

6.Jucranmonnas mikosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KJ1acc.



CeteBoe oOpaszoBatenbHOE coobmecTBo. http://www.openclass.ru/node/109715

7. Enunas xosutekmus udpoBeIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN LIEHTP HHGOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Untepuert ypoxk. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs0ps» Matepuansl o gusuke. http://archive.1september.ru/fiz

11. Aaumanuu pusndeckux o0bekToB. http://physics.nad.ru/

12. ’KuBas puzuka: obyuaromnias nporpamma. http://www.int-edu.ru/soft/fiz.html

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