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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTIO OOIIEro 0Opa30BaHUS COCTaBJIE€HA Ha
OCHOBE TOJIOKEHUM W TpeOOBaHUW K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, TpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o  (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYaIOIIMUXCS W OpraHu3aluio H3ydyeHHs (U3HKH Ha
NeSITeIbHOCTHOM ocHOBe. B mporpamMme mo (u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3U
€CTECTBCHHO-HAYUYHBIX YUCOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUsI.
[Iporpamma no ¢u3MKe yCTaHABIUBACT pacIpelesieHHe yueOHOTO MaTepuana 1o TojaaM
o0ydeHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO TMOCIEI0BATENLHOCTh H3YUCHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA TMPEAMETHOTO COJCpKaHUS M Y4YETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaroITuXCs.
[Iporpamma o ¢usuke pazpaboTana ¢ HeIbI0 OKa3aHUSI METOJUYECKON MOMOIIN YIUTEIIO
B CO3/IaHUU paboueil MporpaMmsl 10 y4eOHOMY MPEIMETY.
Ou3zrKa SIBIAETCS CUCTEMOOOPA3YIOUINM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMueil M GuU3NUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IpeNoCcTaBisieT HaumOojee siCHble OOpa3lpl NMPUMEHEHMs] HAy4dHOIO MeEToj]a
MO3HAHUS, TO €CTh CIIOCO0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.
Opna U3 TNaBHBIX 3a7ad (U3NYECKOT0 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAYYHOW TPAMOTHOCTH W HWHTEpeca K HayKe Yy
oOyyJaronuxcs.
Nzydenne ¢usuknm Ha 0a30BOM YpOBHE TMPENIONAracT OBJIAJACHUE CIEIYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTbD:
® HAay4HO OOBSCHSTDH SIBIICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTU HAyYHOT'O MCCIIEI0BaHNUS;
® UHTEPHPETUPOBATh JAaHHBIE W MCIOJIb30BaTh HAy4yHbIE JOKa3aTelbCTBA IS
MIOJIy4YEHUS BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETeHbI B
Konuenmuu npenojaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTENIbHBIX OpraHU3aAIMAX
Poccuiickoit ®enepanuu, peaau3yrolUX OCHOBHBIE 00I111€00pa30BaTENbHBIE IPOrPaMMBL,
yTBepxk1€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickont denepanun
(mpotokon ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHe HHTEpeca U CTpEeMIICHHS OOy4arolMXCs K Hay4HOMY HW3YYEHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE IMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O pon (PU3UKHU AJs Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oyaymied mnpodeccruoHamTbHON
JeATeTLHOCTH, CBSI3aHHOH ¢ (DM3UKOH, MOATOTOBKA K JallbHEHUIIIEMY 00yUEHHUIO B ATOM
HaTpaBIICHUU.

JlocTikeHne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOUX 3a1a4:

e npuoOpeTeHHe 3HAaHWA O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHHYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBACHATH (PUIWYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJa4 C HCIOJIb30BAHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE YyMEHUW HAOMIOAaTh MPHUPOAHBIE SBIECHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BaAHUEM
U3MEPUTENbHBIX TPHOOPOB;

e ocBoecHHE MPUEMOB PabOTHl ¢ HHPOpMAIMeH (U3NYECKOTO COMEp>KaHUs, BKIHOYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE WH(OPMALINH;

® 3HAKOMCTBO €O cepamu MpodhecCHuOHANBHON AEATEIHHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKOIM HAYKH.

Ha n3yuenue ¢puzuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUs
oTBOoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hezen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HefIeNio).

[Ipennaraemslii B mporpamme o (Gpusmke nepeueHs JJabopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTelb JAejaeT BbIOOp NMPOBENEHMs J1a0OpaTOpHBIX padboT U
OTBITOB C YU4ETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroIUXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, peJiaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOT'0 dK3aMeHa 10 (U3HKe.



COJAEPKAHUE ObYYEHUA
7 KUIIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAyKH M3y4yaloT Hpupony. EcTecTBeHHO-HAy4HBIN
METO/ TO3HaHUs: HaOII0JIEHHe, IOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIXKEHHE TUIIOTE3,
OKCIIEPUMEHT IO TMPOBEPKE THIMOTE3, OOBsSCHEHHEe HaOmomaeMoro spieHus. OmnucaHue
(U3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, FIEKTPUIECKHE, MATHUTHBIEC, CBETOBBIEC SIBJICHUS.

2. ®usuyeckue MPUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHHUI aHAJIIOTOBBIM M ITU(POBBIM

puoOpOM.

Jlabopamopuwsie pabomot u onvimeol.

1. OmnpeneneHue MEHBI JEICHUS KA H3MEPUTEIHLHOTO MPHOOopA.

H3mepenue paccTossHUM.

3. HM3mepenue o0bEMa KUAKOCTU U TBEPOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEIl.
5. Ms3mepeHne teMmeparypsl NpU IOMOIIM JKAJKOCTHOIO TEPMOMETpa W JaT4MKa

TEeMIEPaTypHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE TUIMOTE3bl: JAIBHOCTh MOJETA IIApUKAa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pasnen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelIeCTBA: aTOMbl W MOJEKYNbl, UX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne dacTuil BemectBa. CBSI3b CKOPOCTH JBMKCHHS YaCTHUI[ C TEMIICPATypOM.
bpoynoBckoe nBuxenue, Auddysus. BzanmonelcTBue dYacTHI[ BEIIECTBA: MPUTSIKEHHE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMS BEUISCTBA: CTPOCHHE Ta30B, IKHAKOCTEH ©  TBEPMABIX
(KpHCTAUIMYECKUX) Tel. B3aWMMOCBSA3b MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue nuddysun.

3. HaGmronenue siBieHUIA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka quameTpa aToMa METOAO0M PSAIOB (C UCIOIB30BaHuEeM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbIThl O OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeliCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOE JABWKEHHE. CKOPOCTH.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHHUH. Pacuér myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tel KAk NPUYMHA W3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocths BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBa.

Cuwia kak XxapakTepucTtuka B3aumojenctBus Tten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOTeHHs W cuiia Tsokectu. Cuna
TSKECTH Ha JIpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MexaHn4ecKoro JBUKEHHUs Tena.

2. H3MepeHHe CKOPOCTH MPSMOJIUHENHOTO JBUKECHUSI.

3. HaOGmoneHue siBJICHUS HHEPIIUH.

4. HalnroneHue u3BMEHEHHs! CKOPOCTHU MPU B3aUMOJICHCTBHUH TEll.
5. CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TEJI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwsie pabomot u onvimeul.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABIKEHUS (LIapUKa B KHUAKOCTH, MOJIEIH
AIIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jiasiee).

2. Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa MO HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeEA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsDKEHUS (IedopMaiiii) MpYKUHBI OT
IIPUIIOKEHHOMN CHUJIBI.

5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nes 4. /laBienne TBEPABIX TeJl, :)KUAKOCTEH H I'a30B.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUEHUS J1aBlieHUs. J{aBeHue raza. 3aBUCHUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
ryounsl.  [mapocratmdeckuii  mapagokc. CooOmiarommecs cocyabl.  [uapaBinueckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3YIIHON
obonouku 3emmu. OmnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(EepHOTO JaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JaBJIE€HUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooObmaromuecs CoCy/Ibl.
4. T'mapaBinyecKui mpecc.
5. TlposiBneHue AecTBHsI aTMOC(HEPHOTO JAaBICHUSI.



3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue muaBaHus TeN: IUIABaHUWE WM TOTPYXKEHUE TEel B 3aBUCUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tea B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIIBI, JEHUCTBYIOIIEW HA TEJIO, MOTPYKEHHOE B
KHIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
JKHIKOCTH, OT MacChI TCIa.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKMBAIOIIECH CHUJIbI, IEHCTBYIOIIECH Ha
TEJI0 B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B JKUJIKOCTh YaCTH TeJla U OT TJIOTHOCTH
JKHJIKOCTH.

KonctpyupoBanue apeomeTpa WM KOHCTPYMpPOBAaHUE JOJKH M ONpeneseHue eé
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus

pplyara.

[Ipumenenne nmpaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHHKH.

KHH IMPOCTBIX MEXAHU3MOB. HpOCTBIe MCXaHHU3MEbI B 6BITy U TCXHHUKC.
Mexanandeckas OHCPI'us. Kunernueckas wun MNOTCHIMAJIbHAsA OHCPIHA. HpeBpameHHe

OJIHOTO BUJIa MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUsI PHEPTHH B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKOW YHEPTHUH.
8 KUIACC

Pa3gen 6. TensioBbie ABJICHUA.
OcHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KHHETHUYECKON TEOPUU CTPOEHUS BerlecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYII. OHLITBI, MMOATBCPIKAAIOIMIUC OCHOBHBIC ITOJIOXKCHUA

MOJIEKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM BemiecTBa. Kpucrammnyeckue u
amopdusie Tena. OObsICHEHWE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWEe M KanWwUIIpHbIE sBIeHUs. TeruoBoe
pacIIMpEeHHE U CKaTHE.

Temmneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBM)KCHHMS YacTHL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUSI BHYTPEHHEW »JHEpPruM: TeIulonepenadya u
coBepieHre padoThl. Busl Temonepeaayu: TeIONPOBOJHOCTh, KOHBEKIMS, U3TyUECHHUE.



KoimmuectBo Temnorel. YaenapHasd TEIIOEMKOCTH BeEHIECTBA. TEIUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTALTMYECKHX
BEIIECTB. YIenbHas Terwiora ruiaBieHus. [lapooOpa3oBanwe W KoHJeHcamws. McnapeHue.
Kunenune. YnenpHas Terora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATYphl KHICHHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprusi TOIIMUBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermmoBbie
JIBUTATEIIH ¥ 3aIUTa OKPY>KAIOIIEH CpeIbl.

3aK0oH COXpaHEHUs U IPEBPAILICHHS PHEPTUU B TEIUIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

HabmoneHune sBaeHN cMauMBaHMs M KalWUISIPHBIX SIBJICHUM.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3menenue gaBieHus ra3a mpu U3MEHEHUNU 00bEMA U HarpeBaHUU WIIM OXJIAXKICHHH.
[TpaBuna n3MepeHus TeMIepaTyphbl.

Bunb! Teruionepenayn.

OxnaxJIeHne MpU COBEPIIEHUN PabOTHI.

HarpeBanue mipu coBepiiieHun pabOThl BHEITHUMU CHUJIaAMH.

W Nk WDNE

. CpaBHEeHUE TEMIOEMKOCTEN pa3INYHbIX BEIIECTB.

[
= O

. HaGmroneune kumneuus.
. HabGnroieHne mocTossHCTBa TEMIIEpaTyphl MPH TUIABICHUH.
13. Mojenu TEIIOBLIX ABUTATENEH.

[EY
N

Jlabopamopnwvie padbomot u onvimeol.

1. OnbIThI O OOHAPYKEHUIO IEUCTBUS CHUJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITHI MO HAOIIOIEHUIO TETIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHUIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHHUS BO3JIyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaKICHUS.

e wnN

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCUMOCTH JUJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH 3HEpPrHM Tela B pe3ysbTare TeIUlonepenayn 1
paboThI BHELIHUX CHJL.
8. HccnenoBanue siBJI€HUS TEIIIOOOMEHA IPU CMELIMBAHUH XOJIOIHOM U ropsiuei BOABI.
9. OmpezneneHue KOJIMYECTBAa TEIUIOTHI, IOJYYEHHOTO BOJOW IpU TEIJIOOOMEHE C
HarpeTbIM METAJUNINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. MccnenoBanue mpoluecca UCIIapeHus.
12. Onpenenenne OTHOCUTENIbHOM BIaXKHOCTH BO3/yXa.
13. Onpenenenure yaeabHON TEIUIOTHI TUIaBJIEHUS JIbJA.
Pa3nen 7. DinekTpuyeckue 1 MATHUTHBIE SIBJICHHUS.
Onexrpuzanus Ten. J[Ba poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps70B U PACCTOSTHUS MEKTY TEIaMH).



OnekTpuyeckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosid. [IpuHiun cynepno3uuuu
ANEKTPUUECKUX MOJieH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [IpoBOAHMKH U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUSA DJIEKTPUYECKOrO TOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuyeckas 1enb. Cuna Toka. OneKTpudyeckoe HampsikeHue. CoNnpoTUBICHUE
IIPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapaIeNbHOE COEMHEHNE TPOBOJHUKOB.

Pabota 1 MOLIHOCTB 37IEKTPUUECKOr0O TOKa. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3amMbikaHUe.

[TocTostHHbIE MarHuThl. B3auMopaelcTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHoe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3HaUeHHe 17151 *KU3HU Ha 3emie. OnbiT Dpcerena. MaruutHoe mose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO Toka. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenna.
Onektporereparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOM HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa NEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DIIeKTpOocTaTUYECKask NHIYKLHS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiIOB.
[IpoBOIHUKY U AUDIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. 'a30BBblii pa3psn.

. U3MepeHue cuibl ToKa aMIepMeTpoM.
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. H?:MGpGHHG QJICKTPHUYICCKOI0 HANIPAKCHUSA BOJIBTMCTPOM.
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. PeoctaTt 1 marasuH conpoTUBIICHUN.

. B3aumopeiicTBrue MOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKXHOCTH pa3/IeJICHMsI ITOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX I10JIEH TOCTOSSHHBIX MArHUTOB.

. OnbIT OpcTena.
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. MarauTHoe moJje TokKa. DJIeKTPOMAarHurT.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIeHUS 3JEKTPOMArHUTHON MHIYKLIVH.

. OnpiTel Dapanes.

. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKITMOHHOTO TOKA OT YCIIOBUW €ro BO3SHUKHOBEHHSI.

N NN NN
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. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimul.

OnbITHI MO HAOIIOCHUIO SNIEKTPU3AIMU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJAHUKH U JUDJIEKTPUKHU.

COopka u mpoBepka padOoThI IEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAMPsKEHHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT COPOTUBIICHHUS

pe3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHCUMOCTH  3JIEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JIJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHana.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH NPU TMOCIEAOBATEIHLHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Juis CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UIYIETO Yepe3 Pe3UCTOP.

11. Onpenenenne MOIIHOCTH IEKTPUUYECKOTO TOKA, BBIIEIIEMON Ha PEe3UCTOPE.

12. UccnenoBaHue 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JaMIOUKY, OT HANPSKEHUS
Ha HEu.

13. Onpenenenne KIIJ] HarpeBaTens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pas3JesieHun.

ok wnNRE

16. HccnenoBanue NEMCTBHS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOAECUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HaIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHne AeMCTBHUSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBuraTenbHON YCTAHOBKH.

21. OnbITHl 10 HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEI0OBAaHUE
VW3MEHEHUH 3HAYEHUs U HaIlpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiIMHENHOEe nABMXKeHHE. HepaBHOMepHOE
NpsIMOJIMHENHOE ABMKeHHE. CpenHsAss M MIHOBEHHAs CKOpPOCTb Tejla IPH HEPABHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOE npsiMoninHelHOe nBkeHne. CBoOoaHoe naaenune. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepnon u wacrora oOpamenus. JIluneitHas u
YIJI0Bast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akon HeroTtona. Tperuit 3akoH Herotona. Ilpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHUS CKOJBKEHHUS, CUila TPEHUs
[IOKOS1, APYTUE BUABI TPCHUS.



Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSATOTEHUSA. YCKOpEHHE CBOOOIHOrO TMaJeHUs.
JBuxenue 1uianer Bokpyr Connpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HePErpy3KH.

PaBHOBecue MaTepuaibHONM TOYKU. AOCONIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpEIIEHHOM OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynee tena. M3menenue umnynbsca. MMnynsc cuibl. 3aKOH COXPaHEHUs HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanudeckas paboTa ¥ MOITHOCTh. PaboTa cuil TsDKECTH, YNpyroctu, TpeHus. CBs3b

OHCPIUuun

n pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCEjIa, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIH.

IToTrenumanpHas 3Heprus cxaroi npyxxunHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHn4eCcKOro JIBUKEHHUs Tella OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPAEKTOPUN IBMXKEHHS OJHOTO M TOTO K€ Tejla OTHOCUTEIIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOpOCTH U yCKOPEHUS MPSAMOJIMHEWHOTO IBHKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKCHHUS.

5. HaOmoneHue nBUXeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCUTENIBHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmroneHue paBeHCTBA CWII IPU B3aUMOJCHCTBUU TEJ.

9. Hs3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHHH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOJAECUCTBUH TEIl.

12. CoxpaHeHue UMITYJIbca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPrUU IPpU CBOOOJHOM A ICHUH.

16. CoxpaHeHne MEXaHUYECKOW AHEPTHH NPH IBUKEHUU TeJIa MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomut u onvimol.

1. KoHcTpyupoBaHue TpakTa Ui pa3roHa W JAJIbHEHIIEro paBHOMEPHOTO ABMXKEHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEW CKOPOCTU CKOJBXKEHHUS OpycKa WM JIBHXKEHHs IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmpexneneHue YCKOpEHHUs Tella MpPU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM NMPH PABHOYCKOPEHHOM JIBUKECHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. TlpoBepka rumoTtes3bl: €CIM TPU PABHOYCKOPEHHOM JBIKEHUH Oe3 HaudaibHOU
CKOPOCTH IyTH OTHOCSTCS KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJUHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuimeHTa TPECHUS CKOTBKCHHS.

8. OmnpexneneHue kECTKOCTH MPY>KUHBI.



9.

10.

11.

Omnpenenenue paboOTHl CWIIBI TPEHUS IPU PAaBHOMEPHOM JBWKEHMM Tejla IO
TOPU30HTAIILHON IIOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YOPYrocTH TpU TOABEME Tpy3a C HCIOJIb30BaHHEM
HETOABHKHOTO U TMOABHKHOTO OJIOKOB.

W3y4eHne 3aKOHa COXPaHEHUs] SHEPTUU.

Pa3nen 9. Mexannveckue Kojie0aHUsI U BOJHBI.
Konebarensnoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOaHMN: MEpHOJ, 4acToTa,
aMIuTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKWU. lIpeBpamieHue sHeprum Ipu

KoJIeOaTeIbHOM JIBHIKEHUMU.

3aryxatomue konebanus. BeiHyxnenasle konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa Mexannueckux BoJH. [IpogoipHbIe U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHppa3ByK U yiabTpa3BYyK.

Hemoncmpayuu.

1. HaOGmronenue konebaHuM TeI MO IEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaGmoaenue kosie0aHuii rpy3a HA HUTH U Ha MIPY>KUHE.

3. HalGmronenue BEIHYXACHHBIX KOJIEOAHUN U pe30HaHCA.

4. PacnpocTpaHeHHUE MPOJOJIbHBIX U TONEPEUYHBIX BOJIH (Ha MOJEIN).

5. HaGnroaeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYecKui pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHne 9acTOTHI U TIEpHO/Ia KOIeOaHUH MaTeMaTHIeCKOT0 MassTHUKA.

2. OmpezneneHue 4acTOTHI U MEPHOJA KOJICOaHU MPYKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepHoja KoyieOaHUil MOJABEHMIEHHOTO0 K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH TIEPHOJIa KOJIEOAHHUM MPYKUHHOTO MAasSTHHKA OT MacChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH TepuoAa KoJeOaHWW Tpy3a, MOABEIMIEHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh TIEpHOJa KOJeOaHWM MPY>KUHHOTO
MasTHUKA OT MACChI TPy3a U KECTKOCTU TPYKUHBI.

7. W3mepeHue yCKOpEeHHUs! CBOOOHOTO TaJCHUSI.

Paznes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIEC BOJTHBI.
DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. (CBOMCTBA 3JEKTPOMArHUTHBIX
BOJH. [IIkaia 35eKTpOMarHuTHBIX BOJIH. MICcrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimul.

1.

HByLIeHI/IC CBOICTB SJICKTPOMATrHUTHLBIX BOJIH C TTIOMOIIBIO MOOHUJILHOTO TCJ'IC(I)OHEL

Pa3znea 11. CBeToBLI€ IBJICHHUS.
JlyaeBass mopmenb cBeta. Mcrounmku cBeta. [IpsMonuHeiHOe pacrpoCTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxenue cera. [11ockoe 3epkano. 3akoH OTpakeHHUs CBETA.



IIpenomnenue cBeta. 3aKOH mpenomiieHus: cBeTa. [lolHOe BHYTpeHHEE OTPaKEHUE CBETA.
Hcnonp30BaHue TOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnTHyeckas cucreMa (oToammapaTta, MHKpPOCKOINA U
Teneckona. ['a3 kak ontudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Paznoxenue 6emnoro cera B criekTp. OnbITel HhtoToHA. Cl10’KeHHE CTIEKTPATLHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsamosnuHeiTHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIIOM 3€pKaJiax.
IIpenomuenue ceera.

OnrTuyeckuii CBETOBO/I.

Xon tydeit B coOuparomiei JTruH3e.

XoJ Ty4deil B pacCenBaloIIeH JIMH3E.

[Toryuenue n300pakeHU C TOMOIIBIO JTUH3.

[Mpunnmn nefictBus ¢oroanmnapara, MUKPOCKOIIA M TEJIECKOTIA.

10. Mopens riasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomyuenue 6em0ro CBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimeol.

1.
2.
3.

No wu s

HccnenoBanye 3aBUCHMOCTH yTJIa OTPaKEHHMs CBETOBOI'O JIy4a OT yIjla MaJeHHs.
N3ydeHne XxapaKTepUCTHK N300pakeHus IPeAMETa B INIOCKOM 3€pKalle.
HccnenoBanye 3aBUCUMOCTH YIJIa IIPEJIOMIIEHHS CBETOBOIO JIyda OT YIJIa IaJeHUsl Ha
IPaHULE «BO3LYX—CTEKIIO».

[Nonyuenue n300pakeHUi C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS M ONITHUYECKOI CUIIbI COOMPAOLIEH JINH3HL.
OmBITHI IO PA3I0XKEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HX HAOIIONEHHM Yepe3 IIBETOBBIE
(GUIBTPBHL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

Omneitel Pesepdopaa u mnanerapuas mojaenb aroma. Moaens atoma bopa. Mcnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PanmuoaktuBHOCTh. AJbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOTO Sfpa.
Hyknonnass moxens atomHoro sapa. W3orombl. PanumoaktuBHble mnpeBpaimeHus. Ilepuon
noJtypacrnaaa aTOMHBIX sJiep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUs 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPTUs CBA3H
aToMHbIX siaep. CBs3p Macchl U sHepruu. Peakumu cuHte3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUs paJuOaKTUBHBIX U3TyYEHUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oV kwnNRE

CrieKTpbl U3JIy4€HUs U TOTJIOMICHHUS.

CrexTpsl pa3IuyHbIX T'a30B.

CnexTp Bogopo/a.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabota cuéryrka MOHU3UPYIOMINX U3TYyUCHHH.

Perucrpanus nznydeHus NpUpPOJIHBIX MUHEPATIOB U IIPOTYKTOB.



Jlabopamopnwvie padbomot u onvimul.

1. HaGmroeHue CIUIONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUeHUSI.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YAaCTULBI 110 TOPMO3HOMY IyTH (IIO

dboTorpadusm).

3. HMsmepenue pagunoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBrOpuTeNnbHO--0000IIAIONIMI  MOJY/Ib NpeJHAa3HaueH Ui CHCTEeMAaTHU3alud U
0000111eHUsT IPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (hpU3MKH, a TakkKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY IO
busuke 11t 00yJaroIMXCs, BRIOPABIIMX ATOT YICOHBIN MPEIMET.

[Ipy wu3ydeHHH JAHHOTO MOJAYJS PEATM3YIOTCS M CHUCTEMATU3UPYIOTCS  BUJIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOecneumBaeTcs JAOCTIDKCHHE NPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHE HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUNU MPHUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATH (PUINUYCCKUE SBJICHHS, TPUMCHSS ITOJTYYCHHBIC 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapakTep JaHHOTO pa3fiesia peanu3yercs 3a CYET TOoro,
4yT0 00yUaronuecs BHIMOIHIIOT 33aHHsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIYUYEHHBIX 3HAHUN PACMO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpY’KaroUIed MPUPOIE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAayYHbIE METOJbI MCCIEA0BaHUS (U3NYECKUX SBICHHM, B TOM YHCIE IJIs
MPOBEPKHU THIIOTE3 U MOTYYESHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOoOJee BaXHBIX JOCTHXKEHUU COBPEMEHHBIX TEXHOJIOTHM,
HarpuMep, MPAKTHUYECKOTO HCIOIB30BAHMUS PA3JIMUHBIX HCTOYHHUKOB JHEPTUM Ha OCHOBE
3aKOHa MPEBpAIeHHs U COXPAHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne Qu3NKu Ha YypOBHE OCHOBHOTO OOIIEro o00pa3oBaHWs HAMNpPaBJICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPECAMETHBIX 06p330BaTeJ'II)HBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (u3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuatomerocst 0yayT c(hOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIMTAHHUS:

— TIPOSIBJICHUE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSTHHUIO POCCHMCKOMN (Pu3nUecKoin
HayKH;

— [IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB;

2) rpaaaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 0OCYKJI€HUU OOIIECTBEHHO 3HAYUMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUECKUM IIPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUSTHE ICTETHMUECKUX KauyecTB (PU3UUECKON HAayKu: €€ TapMOHMYHOIO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaKHEHIIIEH COCTABISIONICH KYIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, MHTEPECA K HCCIIeI0BATENbCKON eI TEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

— OCO3HAaHME LIEHHOCTH 0e30macHoro obpasa KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWJ OE30IaCHOrO TMOBEACHHUS Ha TpaHCIOpTE, Ha JIOporax, C
ANEKTPUYECKUM U TETIJIOBBIM 000PYI0BAaHUEM B IOMAIIHUX YCIOBUSX;

— c(hopMHPOBAHHOCTH HaBbIKa pedrexkcuu, MpU3HaAHHE CBOETO IMpaBa Ha OIIUOKY U TaKOTO
e MpaBa y Jpyroro 4eioBeKa;

6) TpyaoBOro BocnuTaHUsA:

— aKTHBHOE y4yacTHE€ B pPEIICHUU MPaKTHYECKUX 3a7au (B paMKax ceMbH, 00pa3oBaTeNbHOM
OpraHM3aluM, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOW HAIpaBIEHHOCTH,
TpeOYIOIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

— UHTEpEeC K MPaKTHUYECKOMY H3YUEHHIO PO eccHil, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0JI0rMYEeCKOr0 BOCIIMTAHMS:

— OpHCHTalusi Ha TNpUMEHEHHe (PHU3MUECKUX 3HAHUU MAJs peHIeHus 3afad B 00JIacTH
OKpY’KaloIlllel cpeibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HaHHUE TT100aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTell UX peleHus;

8) aganTanuu K M3MEHAIOIMMMCSH YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeabI:

— MOTpeOHOCTh BO B3aUMOJAECWCTBUM TMPH BBINOJIHEHUH HCCIEIOBAaHUI M IPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM APYTHUX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AEITEIbHOCTb;

— NoTpeOHOCTh, B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM uucie (OPMYIUPOBATH HUIEH,
MOHSTHSL, TUIIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBICHUSX;



e — OCO3HaHHUE JAe(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (pU3MKH;

® — [JJAHHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PU3MUECKUX 3HAHUIA;

¢ — CTPCMIICHUC AaHAJIIM3UPOBATH U BBIABIIATH B3aUMOCBA3HU MIPUPOIHI, O6IJ.I€CTB3, 1 3KOHOMUKMU,

B TOM YHCJIC C UCIIOJIb30BAHUEM (1)I/I3I/I‘-I€CKI/IX 3HaHPII>'I;

® — OIICHKa CBOMX JEUCTBUH C Y4YETOM BIHSHHUS Ha OKPYKAIOIIYIO Cpery, BO3MOXKHBIX
IJ100aBHBIX TOCIEICTBUM.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi OyayT cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOIME I103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JCHCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHbIE YUeOHbIE IEHCTBHSI, PETYISATUBHbBIE YHUBEPCATIbHBIC YUeOHbBIE IEHCTBUA.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3oBble JJornveckue aecTBUSA:

BBIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbIC IPU3HAKH O0BEKTOB (SIBJICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALINK, OCHOBAHMS JUIsI 0000IIeHHS
Y CPaBHEHHS;

BBISBJIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUMS B PACCMAaTPUBAEMbIX (haKTax, JaHHBIX U
Ha6JHOI[eHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

BBISBJIATh NPHYMHHO--CJIEJCTBEHHBIC CBSI3M NPU W3YYCHWU (DU3NYECKUX SIBICHUH U
nmponeccoB, acjaTb BbIBOAbI € HCIOJbB30BAHUCM ACAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKJHO‘~I€HI/II7I, BBIABHUT'aTh I'KMIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-IGCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpPATh CHocoO pemieHus ydeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pEUICHHUs, BHIOOp Hamboliee MOIXOMASIIETO C
y4ETOM CaMOCTOSITEIEHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBbIe nccienoBaTeLCKue AeliCTBUA.

HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1O3HAHMU,

MNpoBOAUTL MO CAMOCTOATCIBHO  COCTAaBJICHHOMY IUIaHY  OIIBIT, HCCJIOKHBIN
q)HSH‘leCKI/Iﬁ OKCIICPUMCHT, HEOOJIBIIIOE HCCICIOBAHUC (bHSH‘lCCKOFO SIBJICHUA,
OLICHUBATh HAa MPUMCHUMOCTb U JOCTOBCPHOCTDH I/IH(l)OpMaI_II/IIO, MOJIYYCHHYIKO B XOJC
HCCJIICAOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (bOpMyJIPIpOBaTB O606H_ICHI/IH U BbBIBOJABI II0 PpE3yJibTaTaM
HpOBeI[éHHOl"O Ha6JHO,Z[eHI/I$I, OIIbITA, UCCICOOBAHUA,

IMPOTrHO3UPOBATE BO3MOKHOC JalbHEHIIee Pa3sBUTHUC (pI/I3I/I‘lCCKI/IX IMPOLCCCOB, a4 TAKKEC
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pabora ¢ undopmaumeii:

OPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IHOUCKE U OTOOpe
uH($OpMallMU WIK JaHHBIX ¢ YU4ETOM MpeIoKEeHHON yueOHOo! (hr3nueckoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PABITUYHBIX
BUJIOB U (hOpM IpeICTaBICHMUS;



CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (hOpMy MpeAcTaBieHUus HHOpMaIH U
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOH
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JelcTBUA:

B X0Je OOCYyXJIeHMs Yy4eOHOTro Marepuana, pe3ylbTaToB JIa0OpaTOpHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIa€MOM TEMbI U BBICKA3bIBaTh UJIEH,
HalleJICHHBIE Ha PELICHUE 33aJa4ll U TMOoAep KaHie 01arokKeaaTeIbHOCTH OOIICHHS;
COIIOCTAaBJISITb  CBOU CYXACHUA C CYXIACHHUAMU OPYIUX YYaCTHUKOB JAuajiora,
OOHApYKMUBATh PA3JIMYNE U CXOACTBO MO3ZUIIHIA;

BBIPpAXAaTh CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCBbMCHHBIX TCKCTAX,

nyOJNIMYHO  TPEACTABIATh  pE3yJAbTAThl  BBHIIOJHEHHOTO  (U3MYECKOTO  OIBITa
(9KCTIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHUMAaTh M MCIIOJB30BaTh NMPEHMYILECTBA KOMAaHIHONH M MHIMBUAYaJIbHOW pabOTHI
IpU PEIICHUN KOHKPETHOH (hr3ndeckoil mpooIemsl;

MNpUHHUMAThL 1IN COBMECTHOM ACATCIIBHOCTH, OPraHU30BLIBATH II€I>'ICTBI/I$I no eé
JOCTHKEHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHNS HECKOJIBKUX JIFOICH;

BBINIOJIHATh CBOIO 4YacTh pabOThHI, JOCTUTAs KAa4eCTBEHHOTO pe3yibTaTa MO CBOEMY
HaIpaBJICHUIO U KOOPJAUHHPYSI CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBAaTh KAayecTBO CBOEr0 BKJI3Ja B OOMMA MNPOXYKT 1O KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranu3amnus:

BBISIBIISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peILICHHs
(bu3nYeCKUX 3HAHMIA;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHu (MHIUBUAYaJbHOE,
INPUHSTHE PELIEHUs B TPYIIIE, IPUHATUE PELICHUH IPyIIon);

CaMOCTOSITEJIFHO COCTaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3adaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IIaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEIOCTHIKEHMSI) pe3yJIbTaTOB JESTEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, H3MEHMBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce0s1 HA MECTO APYroro 4eloBeKa B XOJ€ CIOpa WIN JIUCKYCCUU Ha HAYYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

Ipu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU pEleHUH (U3NYECKUX 33a7ady WIH B
YTBEPKICHUAX Ha HAy4YHbIEC TEMBI M TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATDBI

K xonimy oOyueHust B 7 Kjacce MpeIMETHBIE Pe3yiIbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMEHHM:

UCNOJIb30BaTh TOHATHS: (U3MYECKHE M XUMHUYECKUE SBJICHUS, HaONI0JeHHE,
9KCHEPUMEHT, MOJElb, TUIIOTE3a, €IUHUIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJIKOE, ra3000pa3HOE), MEXaHUUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TPaeKTOpHsi,
paBHOAEHCTBYIOIas cwia, jaedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

pasnnyate sBieHus (IudQysus, TEII0BOE IBUKEHHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHNE, HEPABHOMEPHOE NIBJKEHUE, MHEPLUSA, B3aMMOJICHCTBHE TEJl, PABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOW OCBIO BpallEHUs, Iepenada JaBJICHUS TBEPIbIMU
TEJIaMH, KUAKOCTSIMH M Tra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIaBaHNUE Tell, TPEBPAICHUS
MEXaHUYECKOM SHEprun) 1o ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIEHUE U3YUYCHHBIX (M3UMUECKUX SIBICHUI B OKPYXKAIOLIEM MUpE, B
TOM 4yMcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHUCTBUE CWIBI TPEHMsS B INPUPOJLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOTrO MABIEHHWS Ha KMBOM OpPraHU3M, IUIaBaHUE pPHIO,
pblYary B Tele YeloBeKa, IPU 3TOM MEPEeBOJUTH MPAKTUUECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

OIKCBIBATh U3YYEHHbIEC CBOICTBA Tel U (pU3MUECKHe SBJIECHUS, UCIIONb3Ys (PU3HNUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBlIEHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbL, KO3(pULMEeHT mnoje3Horo aeucTBUs
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIMaIbHAsl SHEPrHsi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYECHUS U €UHUILIbI
(Gu3nYeCKUX BEIMYUH, HAXOAWUTh (POpPMYIbI, CBA3BIBAIOLIME JAaHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTUMH BEIMYMHAMM, CTPOMUTh TpapUKH M3YYEHHBIX 3aBHCHUMOCTEH
(bU3UUECKUX BEIHYMH,

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TMPOLECCHl, HCMONb3Ys
npaBujia CJIOXKEHUs CUil (BIOJIb OJHOW MpsiMOif), 3akoH ['yka, 3akoH Ilackamsi, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE MPABUIO» MEXAHUKH,
3aKOH COXPAaHEHHsS MEXAHMYECKOM HSHEpruy, IpH OTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMaTUYECKOE BBIPAKCHHE;

OOBSICHATh (PU3UYECKUE SIBIICHHS, MPOIECChl M CBOMCTBAa Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH IPUUUHHO-
-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOM Ha
1-2 wu3yyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (PU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemarhy pacu€THble 3amaud B 1—2 JecTBHS, MCNONB3YsS 3aKOHBI M (HOPMYIbI,
CBs3bIBalOIMEe (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3WYECKHE BEIUYMHBI B (OPMYIBI U



IPOBOAMUTH PAacuéThl, HAXOIUTh CIPABOYHBIC TaHHBbIC, HEOOXOAMMBIE AJIS PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJTYYEHHOU (PU3NYECKON BETMUHHBL;
pacro3HaBaTh MNpPOOJIEMbI, KOTOpPHIE MOXKHO PEIIUTh IPU IMOMOLIM (PUIUUECKUX
METO/OB, B OIIMCAaHUM HCCIIEIOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOTIOKEHHE
(runotesy), pa3idyaTh U HWHTEPIPETHPOBATH IOJNYUYEHHBIH pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ ONBITA, JIeJaTh BHIBOJABI IO €ro pe3yjIbTaTaM;

IIPOBOAMTDH OMNBITHI MO HAOJIONCHUI0 (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (opMynaHpoBaTh IMpOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTb YCTAHOBKY W3
NPEIOKEHHOT0 000PYAOBaHUS, 3aIUCHIBATH X0/ OIBITAa M (POPMYITUPOBATH BHIBOIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHS PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HMCIOJIH30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aHMCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
NPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BETUYMHBI OT JIPYroi ¢
HCIOJIb30BaHUEM MPSAMBIX U3MEpPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
TeJaa OT BPEMEHM JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOLaIu
COIPUKOCHOBEHUS TEJ, CUJIBl YIIPYTOCTH OT YIJIMHEHHUs NPYKUHBI, BBITAJIKUBAIOLICH
CHJIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO Teo,
YCIIOBHI TIJIaBaHMS TEJN, YCIOBHH pPAaBHOBECHS pblYara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEHUs, cleaysl NPeUIoKEHHOMY IJIaHy, (PMKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BUJAE MPEIJIOKEHHBIX TaOIUIl U TpaduKOB,
JienaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIEI0BAHMS;

MPOBOAUTH KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIUYUH (TUIOTHOCTH BEIIECTBa
JKUJKOCTH W TBEPAOrO TeNla, CWila TPEHHs CKOJIBKEHHs, [aBICHUE BO3/1yXa,
BBITAIKMBAIOIIAs CHJIA, JEHCTBYIOIIAs Ha IOIPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TOJIE3HOTO NEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAYys TPEITOKEHHOU
WHCTPYKIMU: TIPH BBIIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIFHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAYEHUE NCKOMOW BEJIMYNHBI;

coOuoaTh TMpaBWja TEXHUKM Oe30macHOCTH IMpu paboTre ¢ J1abOpaTOPHBIM
000pyI0BaHKEM;

YKa3bIBaTh MPHUHIMIBI JCHCTBHS TPUOOPOB W TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIaroIIMecs COCy ibl, OapoMeTp, pblyar, MOJABUKHBIN U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAHUA (B TOM YHCIE: MOIIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOW HAcCoOC,
apeoMeTp), UCIHOJb3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TpPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEpax) MPAKTHYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0€30MaCHOCTH TpH OOpalleHuH C NpUOOpaMU U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHMsI 3/I0pOBbSi M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollleH cpere;



OCYILECTBIIATh OTOOp HMCTOYHUKOB HH(popManmu B MHTEepHETE B COOTBETCTBHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUU U IIyTEM CPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIJEIATH HH(POPMAIINIO, KOTOPAst SBJISAETCS MPOTHBOPEUYNBON
WA MOXeET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh IIPH BBINOJIHEHUH YUEOHBIX 33JaHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYpPy
($U3MUeCKOro cojaep)KaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh IMpPUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOPMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co371aBaTh COOCTBEHHBIC KPATKHE MUChbMEHHBIE W YCTHBIE COOOIICHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3N4ecKoro coaep kaHusi, B TOM YUCIIE MyOJINYHO J1es1aTh
KpaTKhe COOOIICHHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPH ITOM
IPaMOTHO HCHOJb30BAaTh M3yYCHHbIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
COIPOBOKIATh BBICTYIIJICHUE NIPE3CHTALUEH;

IIPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHUM pacrpeneniarts 00sS3aHHOCTH B
IPyNIE B COOTBETCTBUH C ITOCTABJICHHBIMHU 3a/1a4aMH, CJIEAUTD 3a BBIITOJIHEHUEM IUIaHA
NEeICTBUH, aJeKBATHO OLEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHEHUE OKPYKAIOILIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBM)KEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tea,
HACBHILIECHHBI U HEHACBIILICHHBIN MMap, BJIA)XHOCTh BO3yXa, TEMIIEPATYpPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN 3JEKTPUUECKUN 3apsl, IIEKTPUUECKOE
1oJIe, IPOBOJHUKH W JHUDJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUYECKUH TOK, MarHUTHOE
1(0)) (K

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIMpeHHe U CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMauyMBAaHHWE, KaNWULIPHBIE SBICHUS, UCIIAPEHHUE, KOHICHCALU,
TIJIABJICHHUE, KPUCTAJUTU3ALMS (oTBepaeBaHue), KHUIICHUE, TerIonepeaayda
(TeTIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOACHCTBUE
3apsaa0B, JACHUCTBUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJIECHCTBHUE
MAarHuTOB, JAEHCTBUE MAarHUTHOTO IIOJS Ha IMPOBOAHUK C TOKOM, JIEKTPOMArHUTHAS
WHIYKIMSA) TIO OINHCAaHWIO MX XapaKTEepPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE PU3NICCKOE SIBIICHUE;

pacro3HaBaTh MPOSBIICHNE U3YUYCHHBIX (PHU3NUYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Yuciie (U3UYECKHE SIBJIICHUS B TIPUPOJIC: TOBEPXHOCTHOE HATSHKCHHE U
KalWUISpHBbIE SIBJICHUS B NPHUPOAE, KpUCTAUIBI B mpupone, uznydeHue ConHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
DJICKTPUYECKUE SBIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJid, APeid MOIIOCOB, POJIb MATHUTHOTO TOJISI JJIsl KU3HU Ha
3emiie, ONSPHOE CUSHUE, MIPU ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEPrusi, KOJIUYECTBO TEIUIOTHI, yJeTbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YZENbHAsA TEIUIOTAa IUIABJICHMS, YAEJIbHAs TEIIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KOA(P(GUIUEHT IMOJIEe3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEIIbHAS BJIAXXHOCTb BO3/YyXa, JJIEKTPUUYECKUU



3apsif, cuja TOKa, OJJIGKTPUYECKOE HaIpsDKEHHE, COMPOTUBIICHHE MPOBOJHUKA,
yIIeTBbHOE COMPOTUBIICHHUE BEIIECTBA, pab0Ta U MOIIHOCTh JEKTPUUECKOTO TOKA), TPHU
OMKMCAHUN TPABWIBHO TPAKTOBAaTh (DU3MYECKHN CMBICI HCIHOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AUHUIIBI (PU3UUECKUX BEITHMYMH, HaXOIUTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHe SBJICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHHS BEIEeCTBA,
OPUHLIAIT CYNEPHO3UIMKU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa i ydacTka menu, 3akoH Jlxoyns—JIeHma, 3akoH COXpaHEHUs
DHEpPruM, MPU 3TOM JIaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €r0
MaTEeMaTUYECKOE BHIPAXKECHHUE;

OOBSCHATh (PU3MYECKHE TMPOIECCHl M CBOMCTBA TEN, B TOM YHUCJIE MU B KOHTEKCTE
CUTyaIui MPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYHNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
omnopoit Ha 1—2 W3ydEeHHBIX CBOMCTBA (PU3NUECKHX SIBJICHUH, (DU3UYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3aJauyd B 2-3 JEWUCTBUA, HCIONB3YS 3aKOHBI U (POPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJadu
3alUCBHIBaTh KPaTKOE YCJIOBHE, BBISBIATH HEOCTATOK JIAHHBIX JUISI PEHICHUS 3aauH,
BbIOMpATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE AJIsl €€ PelIeHus, TPOBOAUTH PAcUEThI U
CPaBHMBATh MOJTYYEHHOE 3HAaYeHHE (PU3NUECKON BEIIMYMHBI C N3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIM (PUIUIECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  KCCIEAOBaHUS,  BBIICIATH  MPOBEpSIEMOE
MPEANOI0KEHHE, OLEHUBATh MPABUIBHOCTh MOPSJKA TPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIMBITHI 1O HAOTIOJAEHUIO (PU3MUYECKUX SIBJICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwuUIspHBbIC SIBICHUS, 3aBUCHUMOCTh JaBJICHHS BO3JyXa OT €ro o0béma,
TEMIEPaTyphl, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEBAaHUS MPU U3TYYEHUH OT LIBETa
W3IIydaronie  (MOTrJIomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHAKOCTH W IUIOMIA[Ad €€ TOBEPXHOCTH, OJJIEKTpHU3AIUs Tel W
B3aUMOJICHCTBUE SJIEKTPUUYECKUX 3aPsA0B, B3aMMOJECUCTBUE IMOCTOSHHBIX MarHHUTOB,
BU3YalIM3alisl MATHUTHBIX MOJIeH MOCTOSIHHBIX MAarHUTOB, I€UCTBUS MAarHUTHOTO MO
Ha TIPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMArHWTa, CBOWCTBA SJIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (OpMYJIMPOBATh TMPOBEPSiEMbIC TIPEIIONOKEHUS, COOMpATh
YCTaHOBKY W3 TMPEIJIOKEHHOTO O0OpyIOBaHUS, ONUCBIBATH XOJ OMbITA H
dbopMynUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TPSIMbIE U3MEPEHUSI TEMIIEPaTyphl, OTHOCUTEIHLHON BIIAXKHOCTH BO3JyXa,
CWJIBI TOKA, HANpPSOKEHHUS C HCIOJIb30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3NYECKUX BEJIMYMH, CPAaBHUBATH pE3YyJIbTaThl HM3MEPEHUN C Yy4E€TOM 3aJaHHOU
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTU OJHOU (DU3UYECKON BEIMYHMHBI OT IPYToH ¢
WCITOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHBIICHHUS MPOBOJIHHUKA OT
€ro JJIMHBI, TUIOUIAJAN MOMEPEYHOTO CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BELIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUsI HA TPOBOJHUKE,
WCCJICIOBAHNE TIOCIICIOBATEIFHOTO W MAapauIeIbHOTO COCIWHEHUM TPOBOIHUKOB):



IUTAHUPOBATh MCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBIMOJHITH U3MEpPEHUs, CIeays
NPEeUIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3yJIbTAThl MMOJyYCHHON 3aBUCUMOCTU B BHUJIE
TabIuI U TpaduKOB, AETaTh BBHIBOAKI 110 PE3yJIbTaTaM HCCICIOBAHNUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3UUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IPEJI0KEHHOW MHCTPYKIMH, U BBIYUCIIATh 3HAUEHNUE BEIIMUNHBI,

e coOmonaTh NpaBWia TEXHUKH Oe30macHOCTH mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HU3YYECHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPON HAa UX ONMCAHUA (B TOM YHCIE: CUCTEMA OTOILJIEHHUS JTOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
SHEPTUM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEIOXPAHUTEIH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSTHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBAaX (DM3MYECKHX SIBICHUH U
HEo0X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTEIbHBIE HPUOOpHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (SKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBbI 3JIEKTPUUECKUX LIETIeH C MOCIIEeN0BaTeIbHbIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI SJIEMEHTOB IEKTPUUECKUX LIETICH;

® TMPUBOAUTH TpHUMEPHl (HAXOAUTH HWHGOPMAILMIO O TMPUMEPAX) MPAKTUIECKOTO
UCTIOJIb30BaHUS (PM3MUECKUX 3HAHWHA B TIOBCEIHEBHOW JKM3HM s 0OecredeHus
0e30macHOCTH TpuU OOpalleHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIOJIGHHWS HOPM SKOJOTHYECKOTO TOBEICHUS B
OKpYKarollei cpere;

® OCYILECTBJIATh IMOMCK HHPOpMauuu (u3ndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIMXCS 3HAaHUW M MNYTEM CpaBHEHHS JOINOJIHUTEIbHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIIO, KOTOpas SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® CIIOJIB30BaTh NP BBHIOJHEHUHU YUEOHBIX 3aJJaHUI HAyYHO--TIOMYJISIPHYIO JIMTEPATYPY
(GU3MUECKOro CcojAep)KaHus, CIpaBOYHbIE MaTepHualbl, pecypcbl cetu HHTepHer,
BJIQ/IeTh MpHEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHbIE MNUCbMEHHBIE M KpaTKMe YCTHbIE COOOLIeHHs, 0000mas
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COACPIKAHMS, B TOM 4YHCIIE
nyOMMYHO  TPENCTaBISITH  PE3yiabTaThl MPOEKTHOM WM  UCCIEN0BATEIbCKOM
JEATENBHOCTH, MPU 3TOM IPaMOTHO MCIOJb30BaTh W3YYECHHBIN NMOHSITUIHBIN ammapar
Kypca (pU3HKHU, COTPOBOXK/IaTh BBICTYIUIEHUE IPE3EHTALIUEN;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOILECCOB
pacnpenenatb 00S3aHHOCTH B I'PyIIE€ B COOTBETCTBUHU C IMOCTABJIEHHBIMH 3aJla4aMH,
CIIEIUTh 3a BBIIOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJaJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPaUBaTh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyueHus B 9 kjacce mpeIMeTHbIE pe3yJabTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxaTb cHOPMUPOBAHHOCTh y OOYUaIOIIUXCSl YMEHUI:



UCIIONIb30BaTh TMOHATHS: CHCTeMa OTCcu€Ta, MaTepualibHas TO4YKa, TPACKTOPHS,
OTHOCUTEJIbHOCTh MEXaHMYECKOIo JABMKeHHMs, nedopMmanus (yrnpyras, miacTuueckas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh W TMEperpy3ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKue KoJiedaHWsi W  BOJHBL, 3BYK, HMHOPa3ByK U  yIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATBHO30PKOCTh, CHEKTPHl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
U3ITy4eHUs], H30TOIIBI, SiACPHAs DJHEPTEeTHKA,

paznuyarh sBJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBM)KEHUE, CBOOOIHOE MaICHHUE TEJ, PABHOMEPHOE
IBUKEHHE 110 OKPYKHOCTH, B3aUMOJECICTBHE TeJ, pPEaKTUBHOE JIBHI)KEHHE,
KoJiebaTeNbHOe JBWIKEHHE (3aTyXamollhue W BBIHYXIACHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXEHHE 3BYKa, MPSIMOJMHEWHOE PpaclpOCTpaHECHHUE,
OTpa)KE€HUE U MPEJTOMIIEHUE CBETA, MOJTHOE BHYTPEHHEE OTPAXKEHHE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETA,
€CTeCTBEHHAsl PaJUOAaKTUBHOCTh, BOZHUKHOBEHHE JHHEHYATOr0 CIEKTpa HU3JIy4eHUs)
[0 OIMCAHUIO0 WX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JACMOHCTPHUPYIOIIUX
JTaHHOE (PU3HUECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SBICHUN B OKPYXKAIOMIEM MUpE (B
TOM uHcle (U3HUECKUE SBIICHUS B MPUPOJIE: MPHIUBEI U OTIUBBI, JBIKEHUE TUTAHET
CoHeYHOM CHCTEMBI, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCTIPUSITHE 3BYKOB
JKUBOTHBIMHU, 3€MIIETPSICEHHE, CEHCMHMYECKHe BOJIHBI, I[yHAMH, 3XO, LIBETa Tell,
ONITHYECKUE SBIICHUS B  TPHPOJAE, OHOJIOTHYECKOe  JEHCTBHE  BUAMMOTO,
yIBTPapUOIETOBOTO M PEHTTEHOBCKOTO H3JIYUECHUH, €CTECTBEHHBIM pPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, pAAHMOAKTUBHOE MW3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
NEICTBUE PaIiOaKTUBHBIX M3TYYCHHI HAa OPraHU3M 4YeJoBeKa), IPH STOM MEPEBOIAUTH
MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIICIATH CYINIECTBEHHBIC CBOWCTBA (MIPH3HAKHU)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh M3yUCHHBIC CBOMCTBA TET U (PU3NICCKUE SBIICHUS, UCIIONB3YS (PU3NICCKUE
BEJIMYMHBI (CPEIHSS M MTHOBEHHAs CKOPOCTH Tella TIPU HEPABHOMEPHOM JIBMKCHWH,
YCKOpEHUE, MepeMellleHne, MyTh, YIJIoBas CKOPOCTh, CHJIa TPEHUS, CUJIa YINPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MAJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass padoTa U MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOJHATOTO
HaJI TOBEPXHOCTHIO 3€MJIH, TIOTCHITHAIbHAS SHEPTHS CIKATOW MPYKUHBI, KHHETUICCKas
SHEpPrus, TMONHAsS MEXaHW4YecKas SHEeprus, Mepuoj M YacToTa KoleOaHWid, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
Cpelibl), TIPH ONKMCAHWH TMPABUIBLHO TPAKTOBATh (DU3MYECKHIA CMBICI HCITOJIB3yEeMbIX
BCJIMYMH, OOO3HAUCHUS W CAVMHHIBI (PU3NICCKUX BEIMYMH, HAXOIUTH (POPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YEeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA TeN, (PU3UUECKHE SIBICHUS U MPOIECCHI, UCIIOIb3Yys 3aKOH
COXpaHEHUS DHEPIHH, 3aKOH BCEMHUPHOTO TSTOTCHUS, MPUHIUI CYMEPHO3UINH CHII,
MIPUHIIAIT OTHOCUTENIbHOCTH [ anmniiest, 3aKkoHbl HpI0TOHA, 3aKOH COXpaHCHHS UMITYJIbCA,
3aKOHBI OTPAXEHUS M TPEITOMJICHHS] CBETA, 3aKOHBI COXpaHEHHUs 3apsIOBOTO H
MAacCOBOTO UHCEN TpHU SAEPHBIX pPEaKIusX, MpH OTOM JaBaTh CJIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U 3alIMCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO--
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SBICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/ja4u (ONMUPAIOIIHUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3YS
3aKOHbI U (OpMyIbl, CBsI3bIBAIOLINE (PHU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIH3a
YCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIOIIME MU
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OIECHHMBATh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAYCHUS
(U3UYECKON BETMYHUHBL;

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh MPU TMOMOIIM (PHU3HUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MPEOJIOKEHNEe, OLICHUBATh MPAaBWJIBHOCTh TMOPSAKA MPOBEIACHHS HCCIEAOBaHUSA,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHHA U OIIBITOB;

MPOBOAMTH OMBITHI MO HAONIOIEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT Macchl ITpy3a U )KECTKOCTU MPYKUHBI U
HE3aBHCHMOCTH OT aMILTUTY/Ibl MaJIbIX KOJIeOaHUM, MPSIMOIMHENHOE pacpOCTpaHEeHUE
CBETa, pa3JIOKEHHE OEJIoro CBeTa B CIEKTpP, M3YYEHHE CBOMCTB H300pa)xKeHHs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHUS): CAMOCTOSTEIHEHO
coOupath YCTaHOBKY U3 N30BITOYHOTO HAOOpa 000pyA0BaHMsI, OMUCHIBATH XOJ OMBITA U
€ro pe3yibTaThl, POPMYITUPOBATH BHIBOIBI,

MPOBOAUTH TpPU HEOOXOAMMOCTH CEPHI0 MPSAMBIX H3MEPEHUU, OMpenessis cpelrHee
3HaYCHWE H3MepsSeMOi BEeMMYMHBI ((POKYCHOE pacCTOSHHE COOWPAIOIIEH JIHH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHWH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Iiepuojia KojeOaHUM MaTeMaTHYecKoro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHMOCTH yrja OTpa)XeHHs CBeTa OT yrja MajeHHs U
yria OpejoMJIEHUsl OT yIila MaJeHus): IJIaHUpOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
buznyecKUX BETUYHMH B BUAE TaOMUIl U TpadUKOB, J1e1aTh BHIBOJBI MO pe3ylbTaTamM
UCCIIEI0BaHMS;

MPOBOANTH KOCBEHHbIE HU3MEpEeHHs] (U3UYECKUX BEIMYUH (CpedHsisi CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOAHOIO MaJeHHUS,
XKECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEHUSI CKOJBKCHHUS, MeXaHWYeckas pabora u
MOITHOCTh, YacTOTa M TEPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasiTHUKOB, OITHYecKas CHJa COOUparoIield JUH3bI, pPaJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh IKCIIEPHUMEHTAIbHYI0 YCTAaHOBKY W BBHITIONHSTH
U3MEpEHUs], CIeays NPeNIOKEHHOH HHCTPYKIMH, BBIYHCIATh 3HAYCHHUE BEIMYMHBI U
AQHATM3UPOBATh TOJIyYEHHBIE pE3yJdbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHU;

coOnrofarh TMpaBuia TEXHUKUM Oe30mMacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM H3YYCHHBIX (M3MYECKHX MOJENel: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPJOE TEJNO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
TUTAHEeTapHasi MOJIENb aTOMa, HYKJIOHHAsI MOJIeNTb AaTOMHOTO SIIpa;

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOI Ha UX ONMUCAHUS (B TOM YKCIE: CIIHIOMETD, JATYUKU MTOJOKCHHS,
pPacCTOSIHUS U YCKOPEHMS, paKeTa, 9X0JI0T, OUYKH, IEPUCKOII, (oToanmapaT, ONTHIESCKIE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa Buiabcona), ucmonb3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOANMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIe PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTUYCCKUE CXEMBI JUIsl TOCTPOCHUST M300pPaKEHUH B TUIOCKOM
3epKalie ¥ coOuparomnieit TuH3e;

OPUBOJUTH TMPUMEPHl (HAXOMUTh HMHPOPMAIMIO O TMpHUMEpax) MPAKTHIECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30MmacHOCTH TpuU OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMHU,
COXpaHEHHSI 370pPOBbsi M COOJIOJICHUS HOPM OSKOJOTHYECKOTO TIOBEJCHUS B
OKpYKarolleH cpese;

OCYIIECTBIISATh TOWUCK WHpOpManuu (Qu3ndeckoro cojepxkanuss B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACIICHUS
JIOCTOBEPHOCTH TOJIYyUeHHOM UWHGOpMAllMd Ha OCHOBE HWMEIOIIUXCA 3HAaHUN U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BATh MPH BBIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISIPHYIO JIUTEPATYPY
(bu3NYECKOro CcoJep)KaHus, CIPABOYHbIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh TPHUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMAIMH W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO03/1aBaTh COOCTBEHHBIC MMMCHMEHHBIC M YCTHBIC COOOICHUsS HAa OCHOBE MH(pOpPMAITUU
U3 HECKOJBKHX HWCTOYHUKOB (DH3UYECKOTO COACpIKAHUS, ITYOJUIHO TMPEACTABIATH
pe3yNIbTaThl MPOSKTHOW WM HCCIEIOBATENbCKON NEATENbHOCTH, IPU 3TOM T'PAaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA ammapar Hu3y4aemoro pasaena (Gpusukd u
COIIPOBOXKIATh BBICTYIUIGHHWE MpPE3CHTAIle ¢ Y4€TOM OCOOEHHOCTEeH ayAauTOpUH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Pazgen 1. ®usuka v €€ poJib B MO3HAHUHU OKPYKAKIIET0 MUPa

1.1 dusuka - HayKa o0 IIPUPOIE 2 Bubnunorexa [IOK
' K pHpoa https://m.edso00.ru/7f416194
bubmuorexa [JOK
H DISICCIe By ° . https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTecTBeHHOHAYYHBIH METO/] ITO3HAHMSI 2 1 o 71416104
Hroro no pasneny 6

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHUH BelllecTBa

2.1 CrpoeHue BelecTBa 1 Eubmiorexa IOK
' p B https://m.eds00.ru/7f416194
59 JIBr>KeHNE U B3aMMOJICHCTBHE YaCTHI] 5 1 bu6mmoreka [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHRIC COCTOANMA BEecTna https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHUe U B3aUMo/ieilicTBHE TeJl
3.1 MexaHn4ecKoe ABIKEHIE 3 bubmmorexa [IOK

https://m.edsoo0.ru/7f416194

3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

3.3 Crna. Buaet e 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazmeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenaya naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 flaprertue xiKoCTH > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 AmvocpepHoe aasiciie 0 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHepIrus
bu6mmorexa [IOK
1 P 1
° 300Ta 1 MOIIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hpoctbie MexamH3MEI > ! https://m.edso00.ru/7f416194
bu6mmoreka [IOK
>3 Mexantiieckas oHepris 4 . . https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne n/m P Konrpouabusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUSA
. bubnmoreka [JOK
11 (CTpocHHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpouabusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. Mexanuuyeckue siBJeHUSA
MexaHH4YecKOe ABUKEHUE U CIIOCOOBI €ro bubmuoreka [JOK
1.1 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4yeckue K0JIe0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCRUC KOTCOARHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15

Pasznen 3. BJIGKTPOMEIFHI/ITHOG 110JI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 9 bubmuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 6
Pa3nes 4. CBeToBbIe SABJICHHUS

41 3aKOHBI pacpOCTPAHEHUS CBETA 6 2 bubnnorexka [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Paszgea S. KBanToBbIe siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
5.3 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bub6nuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kouau4vecTBo 4acos JJIeKTPOHHbIE
Ne Ipakruueckne/ [lara uupposbie
Tema ypoka KoHnTpoabHbIe P
n/n Bcero 5 aadopaTopuble  HM3y4eHHsi  o0pa3oBaTe/bHbIE
adoThI
P padoThbI pecypchl
1 ®usuka — Hayka O pUpoeE. 1
SBnenus npupobl
2 dusnyueckue sIBICHUs 1
3 Ouzndeckue BETUIHHBI U UX 1 1
u3mepernue. BKP
Ypok-uccnenosanue "M3mepenue
4 TEMIIEPATYPHI TIPU TTOMOIIIH 1 1
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHKa
TEeMIEpaTyphl"”
MeTo/1bI Hay9IHOTO TIO3HAHHUS.
. bubmuorexa [JOK
5) Onucanue GpU3NUECKUX SBICHUM C 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIeTIeH
VYpok-uccnenosanue "lIposepka
TUIOTE3bI: IaTbHOCTh MONETA
6 apuKa, MymeHHOr0 TOPU30HTAIIBHO, 1 1
TeM OOJIbIIIE, YeM OOJIBIIIE BLICOTA
mycka"
Crpoenue BeniecTBa. ONBITHI,
7 OKa3bIBAIOIIUE TUCKPETHOE 1 bubmmorexa [JOK
JIOKa3bIBAIOIINE JUCKPETH
P https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIeCTBA
8 JIBM>KEHUE YacTHIl BEIIECTBA 1 bubmuorexa [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

VYpok-uccnenoanue «OnbITH 11O

https://m.edsoo.ru/ff0a013e

9 HaOJIFOAEHUIO TEIJIOBOrO
PaCIIUPEHHS Ta30BY
10 ArperaTHbl€ COCTOSIHUSI BEILIECTBA
Oco0EHHOCTH arperaTHbIX COCTOSTHUI
BoibI. O000IIIEHHE 10 pa3eTy bubmuorexa [JOK
11
«IlepBoHauaabHBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIISCTBAY
MexaHnueckoe IBUKEHHE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmmorexa [TOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIKEHHUE
bu6mmoreka [IOK
13 Ckopoctb. EAUHUIEI CKOPOCTH
p FHTHLL p https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHU IBUKEHUS bubmmorexa [IOK
Y p g https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [HOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInorHoCTh BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00BbeMa Tella 0 €ro MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHnast pabota
17 «Ornpesenenue MIOTHOCTH TBEPAOTO
TEIa»
18 Pemenue 3anau no teme "I1noTHOCTH bubnmnoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cwuita Kak XapaKkTepHUCTHKA
19 B3auMoaencTeug Ten. Cuia

ynpyrocty. 3akoH ['yka



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Jlaboparopuas pabota «3yueHue
3aBUCHMOCTH PACTSHKCHHS

20
(medopmanium) Mpy>KUHBI OT
MPUIIOKEHHOMN CHITBDY

21 [[“1Bnenue Tsarorenus. Cuiia TSXKECTU
CBs3b MEXKY CUIION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK

' ' | https://m.edsoo.ru/ff0al778
3aaa4 o teme "Cuiia TsKecTu

93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexa [HOK
®u3nyuecKre XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0al502

bu6mmoreka [IOK

24 N3mepenue cuit. JluHaMoMeT

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
Crno)keHHe IBYX CHJI, HAallpaBJICHHBIX
26 10 OJTHOM 1T }I?\]/I)i)ﬁ ’ bubmorexa LHOK
g . p ' https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIAS CHIT

97 Pemenue 3agau nmo reme
"PaBHoneiicTByromas cr"

28 Cuia TpeHus u e€ BUuIbl. TpeHue B bubnmnorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIb)KEHUS OT CHJIbI IaBJICHUS U bubmorexa HOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAFOIIHXCS
ITOBEPXHOCTEW»
30 Pemenwue 3anay Ha onpeneneHue

PaBHOJECUCTBYIOIIEH CUIIBI



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

Pemenue 3agau no remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHNE

bubmuoreka [JOK

31 cuny, «Cunbl», «PaBHOACHCTBYIONIAS https://m.edsoo.ru/ff0alde0
CHII»

KonrponbHas pabora no remam:
«MexXaHM4YeCKOe JBUKCHUC),

32 «Macca, II0THOCTBY, «Bec Temay,
«"paduyeckoe n300paKeHUE CHIT»,
«Cunb»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 JABJICHUS Ta3a OT 00bEMa bubmorexa LHOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBiaeHUs TBEPABIMU
35 Tenilen )KITI[L[KOCT}IMI/I u l;aﬂsaMH. bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
3axon [lackans

36 JlaBneHue B )KUAKOCTH U Tase, bu6mmoreka [IOK
BBI3BAHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo teme «J/laBinenue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackaisy» https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK

38 Coobmaiompmecs cocyat https://m.edsoo.ru/ff0a2970

39 IManpaBnuyeckuii mpece bubmmorexa [JOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopuraeBon
JKUJKOCTHBIM HacoC

41 ATmochepa 3eMiIM U IPUYKHBL € bubnuorexa [IOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

CYLIECTBOBAHMS

https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmMochepHoe bubnnoreka [HOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro AaBJICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI H4, OBHEM bubmmorexa [JOK
! AP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIABJICHUE HA Pa3JINYHbBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
AtMocdepHoe naBieHue"
JlelicTBue ®UJIKOCTH U Ta3a HA
47 MOrPY’KEHHOE B HUX TEJIO bubmorexa LHOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHnast pabota
48 «OmpeneneHne BEITAIKUBAIOIICH bubnuorexa [JOK
CHUJIbI, IEVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHJIKOCTh)
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca bubmuorexa [JOK
TeJa B BOJAE OT 00bEMa MOTpyKEHHOMN https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TEJIa»
bubmuorexa [JOK
50 I1
HlaBatte Tet https://m.edsoo.ru/ff0a3a96
JlabGopaTopHas paboTta
51 "KoncTtpyupoBanue apeomeTpa uiu

KOHCTPYUPOBAHUE JOJIKU U



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

omnpeJeraeHue e€ rpy30mno bEMHOCTH"

52

53

54

55

Pemenue 3amau no remam:
«IInaBanue cynos.
Bo3nyxortaBanuey, «/laBinexnue
TBEPABIX TEJI, )KUIAKOCTEH U ra30B»

KonTponbnas pabora no teme
«/laBneHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

Mexanunueckasi pabota

MortHocTs. EquHUIBI MOIITHOCTH

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

56

57

VYpoxk-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
noabéme 1o JiectHuie"

[Ipocteie Mexanu3Mmsl. Poryar.
PaBHOBecue cun Ha peiuare

58

Prryaru B TexHuKe, OBITY U IPUPO/IE.
JlaboparopHnast pabota
«HccnenoBanue yciaoBHid paBHOBECHS
pbIyaray

0.5

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

59

60

61

Pemenue 3agad no reme «Y cioBus
pPaBHOBECHSI phlUara
Koaddutment nonesnoro neiicTpust
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/ naknonHOM
IJIOCKOCTH

Pemenue 3amaud mo teme "Pabora,

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

mMottHoctb, KIT/"

https://m.edsoo.ru/ff0a4c48

62

63

MexaHnueckasi S3Heprusl.
Kunernueckas 1 moTeHIMaIbHas
SHEprus

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

65

YPOK-3KCIIEPUMEHT 1O TEME
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHHUS KUHETUYECKOU U
MOTEHIIUAIBLHOU YHEPTHH MPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
MJI0OCKOCTH"

KoHnTtposbHas paboTta 1mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

66

Pesepubiit ypok. Pabora ¢ Tekctamu
o treMe "MexaHnueckoe ABmKeHue"
[MPOMEXYTOYHASA
ATTECTALUA . Yuer Texkymumx
pe3yabTaTOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN 1 Ta30B"

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

68

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "Padora. MOIIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka KoHnTpoJbHbie Mpaxrieciue/ - lara tupposLIe
n/n Bcero Jaboparopuble =~ HM3y4eHHsi  o0pasoBaTe/IbHbIE
padoThbI paGoTHI pecypebi

OcCHOBHBIE TIOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0a5256

Y UX OTIBITHBIC TTOATBEPIKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1

3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BeIllecTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPIOTO,

4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BELIECTBA HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKON Teopun

5 Kpucrannmueckue u amopdHsbie Tena 1 bubnmnoreka [JOK
BKP https://m.edsoo.ru/ff0a5800

6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnnorexka [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paciimpeHue u cxxatue 1 bubmmorexa [OK

https://m.edsoo.ru/ff0a5a26

Temmnepatypa. CBsi3b TeMIIepaTypbl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHIKEHUS 1
YaCTHII

9 Buytpennss sneprusi. Crioco06st 1 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60

10 Buasl Tenonepenaun 1 bu6nmoreka [JOK



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

VYpoxk-konpepenuus "[IpakTuyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIIECTB U MaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmunoreka [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TErI000MeHa P CMEITUBAaHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"
Pacuer konmuecTBa TEIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tena
Y BBIIEISIEMOT0 UM IIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IelbHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX I;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIeHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnnorexka [HOK
yIeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aeapHas Temnora bu6mmoreka [JOK



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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO TaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

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

23

24

Pemenne 3a/la4 Ha OIPCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIMIIBI pabOTHI TEMIOBBIX

nsuraresneif. [laposas TypOuHa.
JIBUraTenb BHYTPEHHETO CrOpaHus

25

KII/I TermoBoro aBuraress.
TeroBble 1BUraTeNy U 3aiuTa
OKpYXarouen cpeibl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUSI U IIPEBPALLICHUS
OHCPIHYH B TCIJIOBBIX ITpOLECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme ""TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo teme
"TermmnoBble siBiIcHUA. M3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Onekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsTI0B

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

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEIl.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYEeCcKoe moJie.
32 HanpsikeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosist. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbii 3apsaa. CtpoeHue
aToMa
34 [IpoBOIHMKY U ANBIIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXpaHEHUs 3JIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHUM TOK, YCIOBUSI €70
36 cymiecTBoBanus. IcTOUHUKH bubmnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIEKTPUYCCKOTO ITOJISI Ha 1
MIPOBOJTHUKY U TUDJIEKTPUKH"
39 DNeKTpUYECKU TOK B MeTaJlJIax, bubnnoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIe
4acTu
Cuna Toka. JlaboparopHas pabota
bu6mmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3mepenue u peryampoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONIEPEYHOT0 CEYEHUs U MaTepuana"
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1i1s yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

Lenu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHBIIEHUS PE3UCTOPA U
HanpspKEeHUs Ha pesucrope”

47 [TocnegoBarenpHOE U MapaielIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUHN ITPU 1 bubnnorexka [HJOK
IIOCJIEI0BATEILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padora "I[IpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro bubnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_IIfOCTI/I SHGKTpI/I‘IeCKOFO Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTEn
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
P p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIEeKTPUIECKHUE 3apSIb.
54 3apsoKeHHbBIE TeJrI)a " UX ’ bubmorexa [TOK
P o " https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbHas pabota no teme
"DHIEKTPUUECKHE 3apsIIbI.
55 3a H)KCI:IHBIG Tea I/IpI/IX bubmorexa [IOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIH
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
Ypok-uccnenosanue "M3ydenue bubnmoreka [JOK
57 N
M0JeH MOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6mmoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



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

59

OmneIT OpcTena. MarauTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

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

60

[IpuMeHeHne >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neiicTBUS MarHUTHOTO
TOJIs1 HAa MMPOBOJHUK C TOKOM"

0.5

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

61

DJeKTpOABUraTeb NOCTOSIHHOTO
ToKa. Mcronb3oBanue
ANIEKTPOJBUTATENIEH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHnue u usyyeHue
paboThI AnekTpoaBHUraTens”

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

62

OmnbrTel @apasest. 3akoH
ANEKTPOMAarHUTHOM MHIYKITUH.
IIpaBuio Jlenua

63

Onexrporeneparop. Criocoobl

MIOJTy4EHUS IIEKTPUUECKOIT SHEPTUH.

DNeKTpOCTaHIIMHU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUHU

64

[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIIEKTPUUECKUE U
MAarHUTHBIE SIBJICHUS"

65

KonrponsHas pabora no reme
"DJIeKTpUYECKUE U MAaTHUTHBIC
SIBJICHUS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acbh14



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

PesepBHeIit ypok. Pabora ¢ TekcTamu
1o teme "TerioBbie ABIeHUA"

66 [MPOMEXYTOYHAA
ATTECTALIUA . Yyert Tekyuux
pe3yabTaTOB

PesepBHeIit ypok. Pabora ¢ TekcTamu
67 o teMe "[locTosHHBII
AJIEKTPUYECKUM TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0accse

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

68 PesepBHblii ypok. Pabora ¢ Tekctamu

o Teme "MaruutHsie SBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosau4vecTBo 4acoB DIeKTPOHHBIE
Ne MpakTuueckue/ Jarta uu(poBbIe
n/n Tema ypoka Bcero Korrposbubie n:)ﬁopampm,le U3ydeHus Oﬁlc)l;l;OBaTeJILHble
padoTbI paGoTh! pecypesI
1 Mexannueckoe aBuxkeHnue. MarepuanbHast 1
TOYKA
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSIMOIHHEWHOE IBHKEHUE 1 bubmorexa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE MpSIMOTHHEHHOE IBHKEHUE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsiMonmHeHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JIBUKEHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSMOIUHEHHOTO
6 PaBHOYCKOPEHHOTO IBMKeHus. [ paduk 1
CKOPOCTH
JlaGopaTopHnas pabora "OnpezaeneHue
7 YCKOSJCHI/IE Ten;) pu paBHol;)ICKopeHHOM 1 1 bubmmorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
3 CBobOonHoe nagenue tei. OnbiTel [anunes 1 1
BKP
PaBHOMEpHOE JIBFKEHUE TIO OKPYKHOCTH.
9 [Tepwon E 4acToTa 06pameHI/Is[.p J}—II)zHefIHaSI U 1 bubnnorexa LOK
https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 LeHnTpocTpeMuTenbHOE yCKOPEHUE 1



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

bubnunoreka LIOK

11 [Tepserii 3akon HproToHa. BekTop critb https://m.edsoo.ru/ff0ac612
12 Bropoii ?:aKOH HeroToHa. bubnmoreka [JOK
PaBHopelicTByIOIIAsA cHla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uius cui Eggﬁ;&fgggﬁ}?mae 982
14 Peuienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyrocti. 3akon 'yka Egi?;;ngsiggianecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaGopatopHas pabota «OnpezneneHue bu6mmoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cunarperis https://m.edsoi_.[ru/fanf738
bubnnoreka [JOK
19 Pemenue 3amau o teme «Cumna TpeHUs» https://m.e dSO(])_.[ru /#0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubnmnoreka HOK
Kod(dUIIMEeHTa TPEHUS CKOTbKECHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau mo reme "3akonsl HeroToHa. bubmuoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuita TSKeCTU U 3aKOH BCEMUPHOTO bubnnoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBukeHne TEI BOKPYT
23 rpaBUTaMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3agau mo teme "Cuia TsSOKeCTH U but6mmoreka [IOK

3aKOH BCEMUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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[IepBas kocMHu4eckast CKOpOCTb.

bubnunoreka LIOK

25
HeBecomMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHOW TOYKH.

26 AbcoimoTHO TBEpPIOE TEeNo. PaBHOBECHE bubnmnoreka HOK
TBEPAOTO TeJla C 3aKPEINIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalleHus

27 MowmenT cuibl. LlenTp TsbkecTn

08 Pemenue 3amad mo teme "MOMEHT CHIIBL. bubnunoreka LIOK
Lentp TspxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka kK KOHTPOJILHOM paboTe MO TEME

29 "MexaHu4yecKkoe ABUKEHUE bubmmorexa [JOK

. 8 | ’ https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTponbhas pabota no Teme
30 "MexaHHYEeCKOe JIBIKECHUE bubmmorexa [JOK
. A | ' https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynbse Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHHUs UMITYyJIbca. YTIPYroe u bubmmorexa [JOK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYNpYroe B3auMoieicTBUE

39 Pemenue 3agau mo Teme "3akoH coXpaHEHUS bubmnoreka IIOK
umnyisca' https://m.edsoo.ru/ffob096¢c

33 VYpok-koHpepenius "PeakTuBHOE ABUKEHNE
B IIPUPOJIE€ U TEXHUKE"

bubnuorexa LIOK
4 M

3 eXaHMICCKa pA0OTa H MOIHOCTS https://m.edsoo.ru/ff0b0a84

35 PaGota cuiibl TSKECTH, CHITBI YIIPYTOCTH U bubnnoreka [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8

36 JlaboparopHas pabota «Onpenenenue

paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JABMXKCHUU TCJIa 110 FOpHSOHTaHBHOfI
IOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 "
KMHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «3ydyeHue 3akoHa bubnmnoreka [JOK
COXPAHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KoiebarenbHoE IBUKEHHUE H €TO bu6nuorexa [JOK
XapaKTEePUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanus. BeiHyK1eHHbIe bubnmnoreka [JOK
kosieOaunst. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTHueckuii U TPy XKHHHBIN MasiTHUKU
Ypok-uccienoBanue «3aBUCHMOCTh TIEPHOIA
44 K01€0aHui OT )KECTKOCTH I WHBI 1 MacChI bubnmorexa HOK
Pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHIECKHUX
KOJIeOaHUIX
JIaGoparopHas padora «Onpenenenne
46 qaCTopTLI Hpne Ifo a Kone6al:ml?1 I WHHOT'O bubnnorexa [IOK
pHOA Py https://m.edsoo.ru/ffOblaec
MAasTHAKA
JlaGoparopHag pabora «IIpoBepka
47 HCSaBI:I)/ICI/II\I;OCTI/IpHC noja foneé)am/lﬁ Ipy3a bubmmorexa TIOK
pHOA py3a, https://m.edsoo.ru/ffOb197a
MOJIBELIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexannueckue BosHbL. CBOMCTBA
but6mmoreka [IOK
48 MeXaHU4YeCKUX BOJH. [IpoonbHbIe U

MOIICPCUYHBIC BOJIHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepenmus "MexaHn4eCKrue BOTHBI

49 " .
B TBEPAOM Teiie. CeiCMUYEeCKHe BOJTHBI"
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa
51 Ypok-uccinenosanue "HabmroneHue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHUI1 pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnmnorexa [JOK
UHQPa3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
54 "3akoHbI cOXpaHeHUs. MexaHnueckue bubmorexa LIOK
P " https://m.edsoo.ru/ffOb25f0
KoJie0aHusl U BOJIHBI
KonTpomnpHas padoTa o Teme "3aKoHbI
55 coxpaHeHHs. MexaHn4ecKue KoJieOaHus u
BOJIHBI"
DNEeKTpOMarHuTHOE MOoJIe. bubnuoreka [IOK
56
DIIeKTPOMarHUTHHIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa NIEKTPOMATrHUTHBIX BOJTH
VYpok-koHpepenius "llxkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Vcnonb3oBanue bubnmnoreka HOK
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOU https://m.edsoo.ru/ff0b2fe6
cBsA3H"
VYpok-uccnenopanue "M3yueHne CBOUCTB
but6mmoreka [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOILBIO
| https://m.edsoo.ru/ff0b2c6ec
MOOMIIBHOTO TenedoHa
60 Pemenue 3a1au Ha onpeeneHne 4acTOTsl U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 ONEeKTpOMarHuTHas MPUPOIa CBETA. bubmuoreka [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

CxopocTtb cBeTa. BoaHoBBIE CBOWCTBA CBETa

https://m.edsoo.ru/ff0b31d0

Ucrounuku ceeta. [IpsiMonuneiiHoe

62 acrpocTpaHeHue cBera. 3atmeHus CoJiHIa bubmorexa LOK
pactipoctp ' a https://m.edso00.ru/ff0b3658
u JIyHbI
3aKkOoH OTpaxkeHUs cBeTa. 3epkaia. Pemenue
63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPaKCHUS bubmorexa [IOK
A P P https://m.edsoo.ru/ff0b38c4
CBeTa
[Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS bubmmoreka [JOK
64
cBeTa https://m.edsoo.ru/ff0b3aea
[ToaHOE BHYTpEHHEE OTPaXKECHUE CBETA.
65 I/IcnonbsoBZIIie HonHorpo BHYTPEHHETO bubmorexa [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPAKCHHS B ONTHYECKUX CBETOBOAAX
JlaGopaTtopHnas padora "HcciaenoBanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHHUS CBETOBOTO
Jqy4a OT yIJla NaJieHUs Ha TpaHule "BO3ayX-
crexno""
VYpok-koHdpepenuus "McnonabzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHS:
CBETOBO/JIBI, ONITUKOBOJIOKOHHAS CBA3b"
bubnuorexa LIOK
68 JIna3el. OnTHYecKas CHla JIMH3BI
https://m.edsoo.ru/ff0b3f2c
bu6nunorexa LIOK
69 [TocTpoenure n300pakxeHUi B JIMH3aX
p p https://m.edsoo.ru/ff0b444a
JlaGopaTopHnas padora "Onpenenenue
70 dox I(:Horl(j acf:)Tosle{ u OI:'ITI/I‘{eCKOfI CHUJIBI bubmmorexa LIOK
Y 12 " https://m.edso0.ru/ff0b4206
coOMparoIIe TUH3BI
71 Ypok-koHpepenmus "OnTudyeckue TMH30BbIE bubnuotexa [JOK

npubops"”

https://m.edsoo.ru/ffOcOa7e



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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bubnunoreka LIOK

72 ['ma3 kak onTuyeckas cucrema. 3peHue https://m.edsoo.ru/fObA4684
73 Ypok-koudepenmus "Jlepexto 3penust. Kak
COXpaHUTh 3peHue"
Paznoxenne 6enoro cBera B criekTp. OIBITHI
74 Hororona. CnoxxeHue CrieKTpalbHbIX IIBETOB. buGnuorexa [IOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlaGopaTtopHnas padota "OMBITHI 11O
75 Pa3IOKEHUIO OCIIOTO CBETA B CIIEKTP H bubnmnorexa [JOK
BOCIIPUSITHUIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ffOc0e2a
HaOJIIOICHUH Yepe3 [BETOBbIC (QUIBTPHI"
Ypok-nipaktukym "BoiHOBBIE CBOMCTBa
76 CBeTa: AHcCIiepcusi, HHTepPEepeHINs U
mudpakous'
77 OmnbiTel Pezepdopaa v rmianerapHas Mojemb bubmmoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue U NOTJIOLEHUE CBETa aTOMOM. bubmuoreka [IOK
KBantsl. JIuneiyaTeie ciekTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habntonenue cCieKTpoB bubmuoreka [JOK
UCIyCKaHUs" https://m.edsoo0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BUJIBI bubmorexa LOK
https://m.edso0o.ru/ff0c1672
82 Ctpoenue atomHoro sapa. HykionHnas bu6muoreka [IOK
MOJIEITh https://m.edsoo.ru/ffOc18ac
bu6nunorexa LIOK
83 PangroaktuBHBIE peBparieHus. M30Torbr https://m.edsoo.ru/foclald
84 Pemenne 3amay mo treme: "PagmnoakTHBHEIE but6mmoreka [IOK



https://m.edsoo.ru/ff0b4684
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npeBpauieHus’" https://m.edsoo.ru/ffOcib4a

85 [Tepuon momypacnana

86 Ypok-koHpepenmus "PagnoakTuBHBIC bubnmoreka [JOK
W3JIyYEHHUS B TIPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuy. 3aKOHbI COXPAHEHUS bubnuoreka [JOK
3aps0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DOHeprus CBsI3U aTOMHBIX sA1iep. CBA3b MaCChI bubnmnoreka HOK
Y DHEPruun https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amaq o teme "SnepHbie peakuu"

90 Peakuuu cunrtesa u neneHus saep. bubnnoreka [JOK
Ucrounuku sueprun CosHIa U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "SnepHas sHepreTuka.

91 JleiicTBUS paglOaKTUBHBIX U3JIyYeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

92 "DNeKTpOMarHuTHOE MOJIE. bubnmnoreka HOK
DJIeKTpOMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTtponbHas pabora o teme
"DneKTpOMarHuTHOE MOJIE.

93 DJIeKTpOMarHUTHBIC BOJHBI. KBaHTOBBIC
SABIEHUS"

94 [ToBTOpenue, o606menHue. JlabopatopHbie bubmmoreka [JOK

paboTsl 1o kypey "B3aumoneiicteue Ten"

https://m.edsoo.ru/ff0c245a
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[ToBTopenue, 0600mmenue. Permenne

95 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 bubmorexa LIOK

P . 8 https://m.eds00.ru/ff0c2572
TennoBsie MpoIECCHI
[ToBTopenue, 0600mmenue. Permenne
bubnunoreka LIOK
96 pacYeTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEME 1

. https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenaei'”
[ToBTOpenue, 0600IeHNE. Permenune

97 ACUYCTHBIX U KaUuEeCTBEHHBIX 3aJ1a4 110 TEME 1 bubmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTaHoBOK"

08 [ToBTOpenue, o6o0menue. JlabopatopHsie 1 1 bubmmoreka [LIOK
paboTsl 1o Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, 06o6menue. Padora ¢
TEKCTaMHM 10 TeMe "3aKOHbI COXpPAHEHUS B

" bubmmoreka [JOK

%9 MEXAHHKE 1 https://m.edsoo.ru/ff0c2d6a
ITPOMEXYTOUHAS ATTECTALIMA . T '

VY4er Tekymux pe3yiabTaToB

100 [ToBTOpenue, o600menue. Pabora ¢ 1 bubmnoreka IIOK
Texkctamu 1o TeMe "Koiebanusa u BoiHb" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o0obmenue. Padora ¢ 1 bu6muoreka [JOK
TekcTaMu 1o TeMe "CBeTOBEIE SIBIEHUS" https://m.edsoo.ru/ff0c3044
[ToBTOopenue, o6o0mmenue. Padora ¢

102 TekcTamu 1o TeMme "KBaHToBas U siaepHas 1
¢uzuka"

OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kimacc/ [lepeimkun .M., Banos A..,
AxtnmonepHoe obmiectBo «M3natenberBo «IIpocBerenne

» Gusuka: 8-1 kiacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kinacc/ [lepeimkun Y. M., Banos A. 1.,
AxkmmonepHoe obmiectBo «M3narenberBo «IIpocBermenue

» dusuka: 9-1 kacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kimacce/ [lepeimkun Y. M., I'yrauk E. M.,
NBanos A. U., IlerpoBa M. A., AkiionepHoe obmectso «M3narensctBo «IIpocsemenne»

1. [Tépprmkun B.A. ®usnka. 7 ki.: Yueb. 1y o0reo0pa3oBar. yuapexaceHuil. — 8- us.,
crepeoturt. — M.: apoda, 2009. — 192 c.: un. ISBN 5 - 7107 — 6480 -9

2. [Iéppimkun B.A. ®usuka. 8 ki.: Yuel. s o6meodpazoBar. yupexaeHui. — 9-¢ usf.,
crepeotutn. — M.: npoda, 2008. — 192 c.: mn. ISBN 5 —-7107 - 8102 -9

3. [Tépprmkun B.A. ®usnka. 9 ki.: Yueb. s 00meodpazoBar. yupexaeHui. — 9-¢ us.,
crepeotutn. — M.: npoda, 2008. — 256 c.: min. ISBN 5 - 7107 — 84183 — 3

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. [Téppimkun B.A. ®usnka. 7 ki.: Yueb. 1y o0mieo0pa3oBar. yuapexxaeHui. — 8-e us.,
crepeoturr. — M.: npoda, 2009. — 192 c.: un. ISBN 5 — 7107 — 6480 — 9

2. [Téppimkun B.A. ®usuka. 8 ki1.: Yueb. 11 odmeoOpa3oBar. yupexxaeHui. — 9-e usg.,
crepeorturl. — M.: npoda, 2008. — 192 c.: un. ISBN 5 - 7107 — 8102 -9

3. [I€permkun B.A. ®usnka. 9 xin.: Yueb. ais o0ieo0Opa3oBar. yupexacHui. — 9-¢ u3.,
crepeoturt. — M.: npoda, 2008. — 256 c.: un. ISBN 5 — 7107 — 84183 — 3

4. Jlykamuk B.U., UBanosa E.B. CoopHuk 3ana4 no pusuke 1 7-9 kinaccon
o0mieo0pa3oBaTenbHbIX YupexaeHuid. — 13-e uza. — M.: [Ipoceemenue, 2000. — 224 c.: ui. —
ISBN 5-09-009531-0

5. Mapon A.E. ®usuka. 7 knacc: yueOHo-mMeroanueckoe nocodue / A.E. Mapon, E.A. Mapos.
— 7-e u31., crepeotut. — M.: llpoda, 2009. — 123, (5) c.: un. ISBN 5-7107-8896-1

6. Mapon A.E. ®usuka. 8 knacc: yueOHo-MeToanueckoe nocoodue / A.E. Mapon, E.A. Mapos.
— 8-e m31., crepeotnn. — M.: llpoda, 2010. — 125, (3) c.: wn. ISBN 978-5-358-07438-5

7. Mapon A.E. ®usuka. 9 knacc: yaebHo-metoanueckoe nocoodue / A.E. Mapon, E.A. Mapos.
— 6-e u3x., crepeotnn. — M.: lIpoda, 2008. — 127, (1) c.: wn. ISBN 978-5-358-04132-5
8.Mapon A.E. COopHUK KaueCTBEHHBIX 3aa4 Mo (usuke: ans 7-9 k. odmeoOpa3osar.
yupexaenuit / A.E. Mapon, E.A. Mapon. _ M.: IIpocBemienne, 2006. — 239 c.: un. — ISBN 5-
09-014814-7

9.0piioB B.A. Temarudeckue TecThl 1o ¢usnke, 7-8 kinaccel. — M.: Bepoym-M, 2000. — 144 c.
ISBN 5-8391-0023-4

10. OpnioB B.A. Temaruueckue TecTs 110 ¢pusmke, 9 kinacc. — M.: Bepoym-M, 2000. — 142 c.
ISBN 5-8391-0024-2

11.Kupuk JI.A. ®usuka-7. Pa3HOypOBHEBBIE CAMOCTOSTENbHBIE U KOHTPOJIbHBIE PA0OTHI. — M.:
Wnexkca, 2003, - 128 c.: un. ISBN 5-89237-077-1

12. Kupuk JI.A. ®usuka-8. Pa3HOypOBHEBBIE CAMOCTOSTENIbHBIE U KOHTPOJIbHBIE Pa0OTHI. —
M.: Unekca, 2003, - 160 c.: un. ISBN 5-89237-075-5

13. . Kupuk JI.A. ®uszuka-9. Pa3HOypOBHEBBIE CAMOCTOSATEIBHBIE M KOHTPOJIbHBIE PAOOTHI. —
M.: Unekca, 2003, - 128 c.: un. ISBN 5-89237-027-5

14.BonkoB B.A. Tectsl o ¢pusuke: 7-9 kmaccel. — M.: BAKO, 2010. — 224 ¢. — (Macrtepckas
yuurens). ISBN 978-5-408-00142-2

15.'yraux E.M., Pri6akoB E.B. ®u3zuka. 7 xi1.: [loypouHoe u TemaTuueckoe miaHupOBaHUE K
yuebHuky A.B. Iléprimkuna «®usuka. 7 knace» / [loa pen. E.M. I'yrauk. — M.: [Ipoda, 2001.
—96 c.: mn. ISBN 5-7107-4102-7

16. .I'yraux E.M., Pri6akoB E.B., lllaponuna E.B. ®u3uka. 8 ki.: [loypouHoe n TemaTudeckoe



iaHupoBanue K yueOnuky A.B. IIéppimkuna «®@uzuka. 8 knacey» / Ilox pea. E.M. I'ytHuK. —
M.: JIpoda, 2001. — 96 c.: mi. ISBN 5-7107-4658-4

17. I'yrauk E.M. ®usuka. 9 ki1.: [loypodHoe u TeMaTn4eckoe IIaHUPOBaHUE K YICOHHUKY
A.B. IIépeimkuna, E.M. I'yrauk «®usuka. 9 knacey» / [lox pen. E.M. I'yrauk, E.B. [llaponuHa,
D.U. loponuna. —4-e u3., crepeotu. - M.: [Ipoda, 2003. — 96 c.: un. ISBN 5-7107-7567-3
18.PeiMkeBuy A.I1. ®usuka. 3agaunuk. 10-11 ki.: [Tocobue mist o61meoopa3oBar. yueo.
3aBeieHui. — 6-e u3g., crepeotun. — M.: [Ipoda, 2002. — 192 c.: . (3agaunuku «Ipods»).
ISBN 5-7107-5750-0

19.Kynepmreita 10.C. ®usuka. OnopHbie KOHCTIEKTH U nudepeHImpoBaHHbIe 3a1aud. 7, 8,
9 xmaccel. 2-e usn. [lepepad. U gom. — CII16.: BXB-Iletepoypr, 2007. — 208 c.: 1. ISBN 978-5-
94157-891-7

20.Kabapaun O.®., OpnoB B.A. ®usuka. Tectsl. 7-9 kiaccel: YueOH.-MeTo 1. mocodue. — 4-¢
u3M., crepeotutn. — M.: [Ipoda, 2000. — 96 c.: un. ISBN 5-7107-3031-9

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
EJVMHAS KOJUTEKIUA HUDPOBBIX OBPA3OBATEJIbHBIX PECYPCOB http://school-
collection.edu.ru/

«Poccuiickas snexktpoHHas mkoay (POIL)

pexum gocrymna: https://resh.edu.ru/for-pupil

«Knaccuas puznkar

Anpec pecypca: http://class-fizika.ru/

LECTA - Hudposas miatdopma a1t COBPEMEHHON MIKOJIBI

Anpec pecypca: https://lecta.ru/ucheniku

HoMmep 4 - OHIIaliH-yPOKH 110 QU3HKE OT Koproparuu «PoCCHiCKUi yaeOHHK

Anpec pecypca: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
fizika_type-onlayn-uroki/

OO0pazoBaTenbHbIN CalT 11 yunuTenei «Buaeoypoku B UHTEpHET»

Anpec pecypca: https://videouroki.net/

«100urokov.ruy

Hcrounuk: https://100urokov.ru/o-kompanii

«AKnace»

Anpec pecypca: https://www.yaklass.ru/






