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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueid mporpammbl BocnuTanus ¥ KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukan.

Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHONH TI'PAMOTHOCTH OOYYalOIIMXCS W OpraHu3aluio H3ydyeHus (U3MKH Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylibTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEr0 00pa3oBaHMUs.

[Iporpamma no (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuana Mo rojaam
o0ydeHust (1o Kjiaccam), TNpenjgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEp)KaHUs U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaromXCs.

[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

OwusmKa SIBIAETCS CHCTEMOOOPA3yIOLINM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouonorueii, actpoHomueil U usnueckoit reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee sCHble O0pas3lbl MPUMEHEHHsS HAay4dHOro MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

OpHa M3 IIaBHBIX 337a4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IMPEAINONAraeT OBJIaJ€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTbD:

®HAYYHO OOBSCHSTH SIBJICHUS;

®OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH HayYHOT'O MCCIIEI0BaHUS;

®IHTEpPIIPETUPOBATh JAaHHbIE U HCIOJIb30BAaTh HAy4HbIE JOKa3aTelbCTBa IJIs
MOJTyYEHUs BBIBOJIOB.

[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepainuu, pealu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBI,
yTBepxk1€HHONW pemenneM Kosmermn MunncrepeTBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henun nzyvyenus pU3NKH:

® [IpUOOpETEHNE UHTEPEca U CTPEMIICHHS 00YUaIOIIMUXCs K HAYYHOMY M3yYEHHIO PHPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
®pa3BUTHE TIPEACTABICHUH O HAyyHOM METOJA€ TO3HaHUS U  (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

¢ hopMupOBaHHE HAyYHOI'O MHUPOBO33PEHHUSI KAK pe3yJbTaTa U3Y4YE€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e hopMupOBaHHE NPEICTABICHUH O POIM (U3UKHU A PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



epa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaTbHOMI
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOArOTOBKA K JalibHEHIIeMY 00yYEHHIO B 3TOM
HalpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

® IpHOOpPETEHNE 3HAHUI O IUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHMYECKHUX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e IpUOOpPETEHNE YMEHHUH ONUCHIBATH U OOBSACHATH  (PU3MUECKUE  SBICHHUA C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

®OCBOCHHE METOJIOB pELICHHS NPOCTEHIIMX pacy€THBIX 3a7ad C HCHOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHHI HAONIOAATh MPUPOIHBIC SIBJICHUS U BBHIIOIHATH OIBITHI, 1a00paTOPHBIE
paboThl U SKCIIEPUMEHTAIBHBIE MCCIEAOBAHUS C HCIOJIB30BAHUEM H3MEPHUTEIbHBIX
npuOOpoOB;

e ocBOCHHE NPUEMOB pPabOTHl ¢ uHpOpManuen (U3HMUECKOrO COJACpKAHUS, BKIHOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIN3 W KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

© 3HAKOMCTBO CO cdepamu MpodhecCHOHATLHON NeATSIEHOCTH, CBA3aHHBIMU C (DU3HKOMH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Tpennaraemslii B mporpamMme no (Gusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4uTellb JefaeT BbIOOp MpoBeleHHs Ja00paTOpHBIX PabOT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00YJaroIUXcsl, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHMi, TIpe/IaraeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (hH3HKe.



COJAEP)KAHUE OBYYEHUA
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Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIIET0 MUPA.

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

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IMHMUII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbIN
METO/i TMO3HaHUs: HaOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIIEPUMEHT 110 TMPOBEPKE THIMOTE3, OOBsSCHEHHWE HalIogaeMoro sBieHus. OnucaHue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, IEKTPUIECKNE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmpeneneHue 1EHBI JEICHUS IIKAIbI U3MEPUTEIBHOTO MPUOOpa.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTH U TBEPJIOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEIL.
5. H3smepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaTyuKa

TEeMIEPaTypPHI.
6. IlpoBeneHue wucciieOBaHHUS TIO TMPOBEPKE THIOTE3BI: JATBLHOCTH IOJIETA IIAPUKA,
MyIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIIe, YeM OOJIBIIIEC BRICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCcTBA: aTOMbl W MOJEKYNbl, UX pa3Mepbl. OMBITH, JOKAa3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEIIECTBA.

JlBmkenne dacTui] BemectBa. CBSI3b CKOPOCTH JBMKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkeHue, auddysus. BzanmopaelicTBHe dYacTHIl BEIIECTBA: MPHUTSDKEHUE U
OTTaJKHUBaHUE.

ArperaTHple COCTOSIHHS ~BEIIECTBA: CTPOCHHWE Ta30B, JKHJIKOCTEH ©  TBEPMBIX
(KpHCTAUIMYECKUX) Tel. B3aMMOCBS3b MEXJy CBONCTBAMH BEIICCTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WM OTTAIIKMBAHHUEM YaCTHIL

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka quamMeTpa aToMa METOJO0M PSAIOB (C UCIIOIb30BaHUEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHSI CUI MOJICKYJISIPHOTO MTPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBW)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. IlnmotHocTs BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenue cuiibl ¢ NOMOULIbIO JUHAMOMETpa. SIBineHue TAroreHus u cuia Tspkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4ecKoro JBUKEHHUS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOTO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTHU MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEI.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwsie pabomot u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuUKa B YKHIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

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

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

4. OmnbITEl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aAedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUCHUS J1aBlieHus. [{aBnenue raza. 3aBUCUMOCTh
JaBJieHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
ryounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl.  [wmapaBimueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
obonouku 3emmu. Omnwit Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBiieHHS OT BBICOTHI HaJd ypoBHeM Mops. [lpubopsl s wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teno. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPATypBhI.

Ilepenaya naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrUs aTMOC(HEPHOTO AABICHHS.



3aBUCHMOCTh BBITAIKHUBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue muiaBaHUs TeN: IUIABAaHUE WJIM IOTPY>)KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
4acTH TeJa.

OnpeneneHre BbITAJKUBAIOIIEH CHIIbI, JEUCTBYIOIICH Ha TeEJO, MOrpy:KEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIECH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YacTU Tejla U OT IIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEIECIeHUE €€
Ipy30I10ABEMHOCTH.

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

[IpocThle MeXaHU3MBL: pblyar, OJIOK, HakKJIOHHas IUIOCKOCThb. llpaBuio paBHOBecus

pplyara.

[Ipumenenue npaBuiia paBHOBECUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.
Mexannueckas sHeprud. KuHeTmdeckas W mnoTeHIuManbHas 3Heprus. lIpespamueHune
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenue KI1/] HakIOHHON MIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOM TEOpUU CTPOEHUS BellecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYIIL. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHUA

MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.
Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyaeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN

MOJIEKYJISIPHO--KMHETHYECKOM Teopuu. (CMmaunMBaHHME M KalWUIApHbIE sIBIEHUA. TemioBoe
pacUIMpEeHHE U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBIKEHUS YaCTHILI.
Buyrpennsis sHeprus. CrnocoObl W3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
COBCPHICHUC paGOTBI. BI/II[LI TCILIONCpCAaYn: TCIJIOMPOBOAHOCTh, KOHBCKIU S, U3JTYYCHHUC.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. [lnaBieHue M OTBEpJeBaHHUE KPUCTAUIMUYECKHUX
BEIIECTB. YIenbHas Terwiora ruiaBieHus. [lapooOpa3oBanwe W KoHJeHcamws. lcnapeHue.
Kunenue. YnenpHas Termora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEJIM U 3aIUATA OKPYXKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

N3menenue gasiaeHus ra3za npu K3MEHEHUH 00bEMa M HArpEBaHUU WITA OXJIAXKICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.

Bunel Terionepenayu.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WNE

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEH PA3IMYHBIX BEILIECTB.
. HaGmonenne xumneHus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPU TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbITeI O 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSI.

=
= O

=
N

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! IO HAOJIIOAEHUIO TETJIOBOTO PACIIMPEHUS ra30B, KHUIKOCTEH U TBEPABIX TeIl.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBJICHHS BO3AyXa OT ero o0béMa u
Harp€BaHusd UKW OXJIAXKICHUA.
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6. IlpoBepka THMOTE3Bl JWHEWHOW 3aBUCHMOCTH [JIMHBI CTOJOHWKA IKHUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.
7. HaGmoneHue m3MeHEHMs BHYTPEHHEW SHEPrHM Tela B pe3yjbTaTe TeIulonepenadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOABI.
9. OmpeneneHue KOJUYECTBA TEIIOTHI, IOJYYEHHOTO BOJOM MpH TEIMIOOOMEHE ¢
HarpeTbIM METAJUNINYECKUM I[IUIHHIPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AYXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX TE€1 OT BEJIWYMHBI
3aps70B U PACCTOSTHUSI MKy TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTh aiiekTpudeckoro noiist. [IpuHiun cynepno3unuun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUIT TOK. YCIOBHS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
IIPOBOJIHUKA. YIEIbHOE CONPOTUBIEHME BemecTBa. 3akoH Owma 118 ydacTka Uenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTpeOUTENH IEKTPUUIECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIKaHHe.

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mode.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbiT Dpcerena. MarnutHoe mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO Toka. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJIEKTPUUYECKOM HSHEPruu. OJEKTPOCTAHIIMH HaA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
OneKTpocTaTU4ecKast UHIYKIIHS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
ITpOBOAHMKY M TUDIIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHUKM TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. 'a30BBblii pa3psn.

. U3mMepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie OJICKTPHUYCCKOr0 HAMIPAXKECHUSA BOJIBTMCTPOM.

=
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. PeoctaT u MmarasuH conpoTUBIECHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHrie HEBO3MOXXHOCTH pa3/I€JIeHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

N
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. MarauTHoe moJje TokKa. DJIeKTPOMAarHur.
. JleficTBue MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
. SHGKTpO,Z[BI/IFaTeJIB ITIOCTOSIHHOI'O TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
w

. OnpiTel Dapanes.
. 3aBUCUMOCTb HalPaBJIEHUS MHAYKIMOHHOIO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.

N N
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Jlabopamopnwvie padbomot u onvimel.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U AUDIIEKTPUKHU.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

H3mepenue u peryinpoBaHue HAMPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €ro JIJITMHBI, IUIOMIAN MTONEPEYHOT0 CEYSHHs U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU MOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jyisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYILErO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pEe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaIlpsHKCHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAWHEHUU H
pa3JelIeHUN.
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16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AeCTBYSI MArHUTHOTO IOJI HA TIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 nu3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurareabHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHUH 3HAYEHUs U HaIllPaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Paszpnen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXAHUUYECKOTO JIBW)KEHUs. PaBHOMepHOe mpsMoiuHEiiHoe aABMkeHue. HepaBHomepHOoe
npsIMOJIMHENHOe aBM>keHHe. CpenHssi U MIHOBEHHAs CKOpPOCTb Tejla NpU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mpsMonuHelHoe aBkenne. CBoOoaHoe nagenune. OnbITh
lanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akoH HeroTona. Bropoii 3akon Hbtorona. Tperuii 3akoH Hprorona. [IpuHimn
CYNEPIO3ULUH CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJIBKEHHUsS, Cujla TPEHUs
MIOKOS1, APYTHE BUBI TPEHUSI.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHA. YCKOPEHHE CBOOOJHOIO IaJCHMS.
JBuxenue 1uianer Bokpyr Connupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Tena. M3meHenue umnyinabca. Mmmynsc cuibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

IToTenumanbHas 3HEprus cxatoy npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPACKTOPUN IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSAMOJIMHEWHOTO IBHIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUs Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexka»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKH.
3aBUCUMOCTb YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMiysibca Ipyu B3auMOIEHCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHre MeXaHUYeCKOM SHEpruM pU CBOOOTHOM Ha/leHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoHcTpynpoBaHMe TpakTa M1 pa3rOHAa W JaJIbHEHIIEr0 PaBHOMEPHOIO JIBHKCHUS
IApUKA UK TEIEKKH.

2. OmnpeneneHue CpeaHEH CKOPOCTU CKOJBXEHHUS OpycKa WM JABMKEHHs HIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. ITlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBHKECHUU 0€3 HadaabHOMN
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodhpuimeHTa TPEHUS CKOTBKCHHS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

Omnpenenenue paboOTHl CWJIBI TPEHUS IPU PaBHOMEPHOM JBWKEHMM Tela IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH TMPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCEIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3y4eHune 3aKOHA COXPAHEHUS SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarensnoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
aMImTyna. MaremMatudecKuil W NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeinyxeHnble koneOanus. Pesonanc. MexaHnueckue BOJHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonbHbie U nonepeyHbie BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. IH(pa3ByK U yIbTpa3BYK.

Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacnipocTpaneHne MpoI0IbHBIX U IOMEPEUYHBIX BOJH (HA MOJEIH).
HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Meproia KojaeOaHui MaTeMaTHYecKoro MasTHUKA.
OnpezneneHye 4acTOThl U MepHoJa KoleOaHUH NPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTH MEpHO/a KONeOaHUH IMOJBEHIEHHOT0 K HUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NMPYKMHHOT'O MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTh MepHofa KojleOaHUM MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolIICTBA 2JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimel.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. lIpsiMonuHeiiHOe pacnpoCTpaHEHUE CBETA.
3atmenus ComHia u JIynel. Otpaxenue cBeta. [limockoe 3epkaiio. 3aKOH OTpa)KE€HUsI CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHCT'O OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U 1alIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[TpsimonuHEIHOE PacIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tony4yeHnue n300paxeHuit ¢ MOMOIIBIO JIHH3.

[Tpuntun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens riasa.

11. Pa3noxxenue 0enoro cBeTa B CIEKTP.

12. [Tomryuenue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccenenosanne 3aBUCHMOCTH yTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla NaJeHHs.
N3y4yeHnne xapakTepuCTHK N300pa)KeHUs IIpeMETa B INIOCKOM 3€pKalle.
Hccnenosanne 3aBUCMMOCTH yIUIa NPEJOMIIEHHs CBETOBOTO JIyda OT yIJIa IaJeHUs Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB IPU HMX HAOIIONEHUM Yepe3 I[BETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmnswiTel Pesepdopaa u mnanerapHas mojenb aroma. Moaens atoma bopa. Mcnyckanne u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHeHyaThle CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- um ramma-usinydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnass mopens aromHoro siapa. M3otombsl. PaanoaktuBHble npeBpaimieHus. I[lepuon
noJtypacnaaa aTOMHBIX siJIep.

SAnepHbie peakiy. 3aKOHbI COXPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCE. DHEPTUs CBA3H
aToMHbIX sifep. CBs3b Macchl W SHepruu. Peakiuu cuHTe3a W JeneHus saep. Vcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUA paAMOAKTUBHBIX U3IYYEHUN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTpbl pa3aMyYHbIX I'a30B.

CnexTp Boaopo/a.

Habmonenue Tpexo B kamepe Buibcona.

PaboTa cuérunka HOHM3HPYIONTUX U3TyUEeHUH.

Perucrparus nznydeHust pUPOJAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. Habmro/ieHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allid |
000011IeHUSsT TPEAMETHOTO COJICPKAHUS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY 10
busuKe 11t 00yJaroIIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHWHM JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 0OecneumBaeTcs JOCTIDKCHHE NPEAMETHBIX U
METaNpeMETHBIX IJIAaHUPYEMbIX PE3yIbTaTOB 00ydeHHs], (hOpMUPYETCS E€CTECTBEHHOHAYYHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMH OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOJTYYCHHBIC 3HAHUS,
pemiaTh 3a/1a4u, B TOM YUCJIC KAYECTBEHHBIC U IKCIICPUMEHTAIbHBIC.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapaKTep AaHHOTO pa3zelia pealn3yeTcs 3a CuéT Toro,
4TO 00yYaroLIUeCs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHWH Paclo3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBICHUS
B OKpY’KarouIed MpUpOoe U MOBCEIHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHM, B TOM 4YHCIE IJIs
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HAMOOJIEe BaXKHBIX JIOCTIKEHUH COBPEMECHHBIX TEXHOJIOTHH,
HaIpUMep, TPAKTUYCCKOTO WCIOIB30BAaHUS PA3IUYHBIX HCTOYHUKOB DJHEPTUHM HA OCHOBE
3aKOHA MPEBPALIEHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3MKu Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMsI HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (U3UYECKOM
HayKH;

— [EHHOCTHOE OTHOLIEHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DHU3HUKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTHUBHOMY y4YacTHIO B 00CYKJIE€HUU OOIIECTBEHHO 3HAYUMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUH (PU3UKU;

— OCO3HAHHE BAKHOCTU MOPATBHO--3TUYECKHUX MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUUECKUX KAuecTB (PU3WYECKONW HAyKH: €€ FapMOHUYHOIO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHHE LIEHHOCTU (DU3MYECKON HAYyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHHS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, Ba)KHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, HUHTEPECa K UCCIIEI0BATENbCKON AESITETbHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBLHOIO 0J1ar0NOJTyYHA:

— OCO3HaHME IIEHHOCTH 0e30macHOro obpasa KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpe, BaXXHOCTU TMpaBWJI O€30MacHOrO TMOBEACHHMS HAa TpaHCIOPTE, Ha JOpOrax, c
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTO
e MpaBa y Jpyroro 4eioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTUBHOE y4JacTHe B pEIICHUHU MPaKTUUECKHUX 3a/1ad (B paMKax CeMbH, 00pa30BaTEIbHOU
OpraHu3alyH, TOpOoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TPeOYIOMHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEPEeC K MPAKTHISCKOMY H3YICHHIO TIPOPECCHii, CBI3aHHBIX ¢ (DH3UKOI;

7) 3K0JI0rM4eCcKOr0 BOCIIMTAHMS:

— OpHCHTAalUs Ha TNPUMCHECHHWE (DH3WYECKUX 3HAHWHA IS PEIIeHUs 3agad B 00JIacTH
OKPY’KaIOIIeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TOCIEICTBUIN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:

— MOTpeOHOCTh BO B3aUMOJACWCTBUM TPH BBINOJIHEHUU HCCIEIOBAaHUI M TMPOEKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTHUX;

— MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AeSTEIbHOCTh;

— moTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWH, B TOM 4YHCIEe (OPMYJIHPOBATH HJICH,
MIOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;



e — OCO3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

® — [UTAHUPOBAHHE CBOETO PA3BUTHUS B MIPUOOPETCHUN HOBBIX (PM3UUCCKUX 3HAHUIA;

® — CTpeMIICHHE aHAIM3HPOBAThH U BBIABIATH B3AaUMOCBS3H MIPUPO/IBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;

® — OIEHKa CBOMX MACHCTBHH € Y4ETOM BIHMSHUS HA OKPYKAIOIIYIO Cpeay, BO3MOMKHBIX
r7100aIbHBIX TTOCIIEICTBHH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromerocss Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHBIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJIbHbIE YIeOHBIC IEHCTBHSI, PETYIATUBHBIC YHUBEPCATIbHBIC YIeOHbBIE ICHCTBHS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBLISIBIISITH M XapaKTepU30BaTh CYLIECTBEHHbBIC PU3HAKU OOBEKTOB (SIBIICHUI);
® YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMU, OCHOBAHUS JIsl 00001IeHUS U
CpPaBHEHUS,
® BBLISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUs B paccMaTpUBaeMbIX (haKkTax, JAHHBIX H
Ha6J'IIOI[CHI/I$[X, OTHOCAIIUXCA K (1)I/ISI/I‘I€CKI/IM SIBJICHUAM
® BBLISIBIISITh  TIPUUMHHO--CJIEICTBEHHBIC CBSI3U TMPH H3y4YeHUH (U3UUECKUX SBICHUH U
nmponeccoB, aAcjaTb BBIBOJAbI C HCIOJbB30BAHUCM JACAYKTHBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BbBIIBHUT'ATh T'MITOTE3bI O B3AUMOCBA3AX (1)I/IBI/I‘~IGCKI/IX BCJIMYHH,
® CaMOCTOSITEIbHO BBHIOMpATh CIOCO0 pelieHus: yueOHoM (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOP HamOoiee MOAXOAAMIETO C YYETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
ba3zoBble ucciieqoBaTe/bCKHeE 1eHCTBUSA
® [ICII0JIB30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
® [IPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUJIaHY OMNBIT, HECIOXKHBIA (PU3NUECKUit
HKCIEPUMEHT, HEOOIIBIIIOE UCCIE0BAHHE (PU3HMUECKOTO SIBJICHUS;
® OIICHHWBAaTh Ha NMPUMEHHMMOCTb M JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYYEHHYIO B XOJI€
WCCJICTOBAHMSI MU DKCTIEPUMEHTA;
® CaMOCTOSTEJIBHO (POPMYIHPOBATH 00OOIIEHNUS U BBIBOABI MO pe3yiibTaTaM MpOBeIEHHOTO
HAOIIOIEHUS, OTBITA, UCCIICIOBAHHS,
® [[POrHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3NYECKUX IPOLIECCOB, a TAKXKe
BBIIBUT'aTh NPCAIIOJIOXKCHUSA 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.
Pabora ¢ undopmaumeii:
® IPUMEHATh PA3IMYHBIE METOJbl, MHCTPYMEHTHl W 3alpochl MpU IOHCKE U OTOOpe
WH(OpPMAIUK WM TaHHBIX C YIETOM MPEIIOKEHHON YyueOHOM PU3nUecKor 3a/1auu;
® AHAJIM3UPOBATh, CHUCTEMATHU3UPOBAThb U HHTEPIPETHPOBATH HMH(POPMALMIO PA3TUUYHBIX
BUJIOB U (hOpM IpecTaBICHUS;



® CAMOCTOSITEJIBHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpeacTaBieHuss WHPOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOM
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe JelcTBHA:

®B XO7c OOCYXJCHHsS Y4eOHOro Marepuana, pe3yJabTaToB JIA0OPATOPHBIX pPadOT o
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIa€MOM TEMBbI U BBICKA3bIBaTh UJIEH,
HalleJIeHHBIE Ha PELICHUE 3a]aull U MOoAep KaHie 01aroKenaTeIbHOCTH OOIICHHS;

® COMOCTABIATh CBOM CYXKACHUS C CYXKICHHAMU JPYTUX YYaCTHUKOB JHAJOra,
OOHApY>KMBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

® BEIPA)KaTh CBOIO TOUYKY 3pEHHS B YCTHBIX M MMChbMEHHBIX TEKCTaX;

eIyOJIMYHO  TPEACTABIATH  PE3yAbTaThl  BBIOJHEHHOTO  (U3WYECKOTO  OIBITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

® [IOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUAYAIbHONU paObOTHI IPU
peLIeHUH KOHKPETHOH (PH3NUECKOM MTPOOIEMBI;

® [[PUHUMATh 1M COBMECTHOW JESTEIHHOCTH, OpPraHW30BBIBATH JEHCTBHA 1O €&
JOCTHKCHUIO: PACIPENENATh POJIU, 00CYXKIaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOM
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

® BHINIOJIHATH CBOIO YacTh palbOThHI, JOCTUTAs KayeCTBEHHOTO pe3yjbTara II0 CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMHA KOMAH/IbI;

® OLICHMBATH KaYECTBO CBOETO BKJaJga B OOLIHMI MPOIYKT IO KPUTEPHUSIM, CAMOCTOSATEILHO
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

® BBISIBJIATH NPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOUIMX Ul PEIIeHUs
(bu3nyeCKuX 3HAHUI;

® OPUEHTHUPOBATHCS B PA3JIUYHBIX MOJAXOAAaX MNPHUHATHUS pelleHUd (MHIAMBUAYaAJIBHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

© CAMOCTOSITEJIBHO COCTaBIIAITh QJITOPUTM pelleHus (u3nyeckod 3ajauyd WM IUIaHa
UCCJIEIOBaHMSI C YYETOM HUMEIONIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh Mpe/araéMble BApUAHThI PELICHUI;

e Jie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SJMOIUOHAIbHBIH HHTEJVIEKT:

® [aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U IpeyiaraTh IJiaH e€ H3MEHEHNU

© 00BSCHATH MPUYHMHBI JOCTHKEHUS (HEOCTHKEHUS) PE3yIbTaTOB JIEATEIbHOCTH, AaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBIOJHEHUS (PU3NYECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHMBIIUXCS
CUTYallUii, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBHUE PE3YJIbTaTa LIEJIH U YCIOBUSAM;

® CTaBUTh ce0s HAa MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHM Ha Hay4YHYIO
TE€MY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

e [IpU3HABATH CBOE MPaBO Ha OMMOKY MpH pemeHUH (U3NYECKUX 3aJad UM B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

® [ICIIOJIB30BATh  MOHATHS: (U3WYECKUE M XUMHUYECKHE SIBJICHHs, HaOJI0/IeHuE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TPaeKTOpHsi,
paBHOJICHCTBYOIIAsA cuia, nedopmanus (ympyras, IUIacCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;

e paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHE YAaCTUIl BEUIECTBA, PAaBHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE NBIKEHUE, MHEPIUs, B3aHMMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TeJI C 3aKPEIUIEHHOW OChbIO BpalICHMs, Iepeladya AaBJI€HUsS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH | ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIAaBAaHUE Tell, TPEBPALICHUS
MEXaHMYECKOM HEPTUM) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3NYECKUX SIBICHUI B OKPYXAlOIIeM MHUpE, B
TOM uucie (pU3nMYecKue SBICHUS B MPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHCTBUE CUIBI TPEHMS B IPUPOJE U
TEXHHUKE, BJIMSHHE aTMOC(EPHOTO MAABJIEHUS Ha XUBOM OpraHusM, IJaBaHUE pbIO,
pblYary B TeJe YeloBeKa, MPU 3TOM MEepeBOIUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA Tel W (U3UYECKUE SIBICHUS, UCIONb3Ys (U3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBliEeHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BBITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(QUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), IpU OMUCAHUU INPABUIIBHO
TPaKTOBaTh PU3NYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIbI
bu3NYeCKuX BEIMYUH, HAXOAWUThb (OpPMynbl, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMUYMHAMM, CTPOUTH Tpa(UKU M3YUYEHHBIX 3aBHCHUMOCTEH
(U3MUeCKUX BEIHYMH;

® XapaKTepU30BaTh CBOWCTBA Tel, (GU3NUYECKUE SIBICHUS U MPOILECCHI, UCIIONB3Ys MpaBHiia
CJIOKEHHMsI CHJT (BJIOJIb OJIHOM IpsiMoit), 3akoH ['yka, 3axoH Ilackains, 3akoH Apxumena,
MpaBUJI0O paBHOBecuss phiuara (OJ0Ka), «30J0TO€ TIPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHMs] MEXaHMYECKOW SHEPrHM, NMPH 3TOM J1aBaTh CIOBECHYIO (DOpPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €M0 MaTEMATHUECKOE BBIPAKECHHUE;

© O0BSCHATH (PU3HUECKUE SIBICHUS, POLIECCH U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallUd  TPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  HNPUYHHHO-
-CIICJICTBCHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX IIAaroB ¢ OMOPOM Ha
1-2 wu3y4yeHHBIX CBOWCTBAa (U3MUECKUX SBJICHUN, (U3MUYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

epemaTrh pacy€THhIC 3amauyd B 1—2 JCHCTBUSA, HCHOJB3Ys 3aKOHBI W (OPMYIIBI,
CBs3bIBalOIIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajin3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (POPMYIIBI U



MPOBOAMTH PAcu€Thl, HAXOIUTh CIPABOYHBIC NaHHBbIC, HEOOXOAMMBbIE AJISI PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD OTYYEHHON (PU3NYECKON BEIIMUHUHBI,

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
B OIIMCAaHUU HCCIENOBAaHUS BBIACIATH IPOBEPSIEMOE IPEANOIOKEHUE (TUIIOTESY),
pa3ianyaTh ¥ UHTEPIPETUPOBATH MOJIYUYCHHBIH pe3yNlbTaT, HAXOAUTh OLIMOKU B XOJIe
OIBITA, J€JIATh BBIBOJBI I10 €r0 pe3yibTaTaMm;

® [IPOBOJUTH OMBITHl MO HAOMIOACHUIO (DU3MUYECKUX SIBICHUN WiM (U3NYECKUX CBOMCTB
Ten: (GopMynaHpoBaTh MpOBEpPSEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa M (POPMYITUPOBATH BHIBOIBL;

® BBLITIOJIHATH MPSIMBIE M3MEPEHUS PACCTOSHUS, BPEMEHHU, MAcChl Teja, 00bEMa, CHUIIBI U
TEMIIEpaTypbl C HCIOJIb30BAaHUEM AHAJOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 33JaHHON aOCOIFOTHOHN MOTPENTHOCTH U3MEPCHHIA,

® [IPOBOJUTH MCCIIEAOBAHUE 3aBUCHUMOCTH OJHOW (DPM3MUECKON BEIMYUHBI OT JAPYroil c
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIu
CONPUKOCHOBEHUS TEJI, CWIIBl YIIPYTOCTH OT YIJIWHEHHUs NPYKUHBI, BBITAIIKUBAOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tella, OT TJIyOWMHBI, HA KOTOPYIO MOTPYKEHO Teo,
YCIIOBHU TIJIaBaHUS TN, YCIOBHM pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEeIOBaHMs, COOMpaTh YCTAHOBKY U  BBIIOJHATH
U3MEpEeHUs, cleaysl MPeIoKEHHOMY IJIaHy, (PUKCHpPOBAaTh PEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOaull M TpaduKoB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIIECI0BAHMS;

® [I[POBOJIUTh KOCBEHHBbIE M3MEpeHHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tela, CWia TPEHHs CKOJIBKEHHs, [aBIECHUE BO3/1yXa,
BBITAIKMBAIOIAs CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro AECWCTBUS MPOCTHIX MEXAHW3MOB), CIENysl HpPeI0KEeHHON
UHCTPYKLIMU: IPU BBIMOJIHEHUH U3MEPEHUH cOOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

ecoOm0laTh NpaBUJIa TEXHUKM Oe3omacHOcTH Tmpu pabore ¢ 1aboOpaTOPHBIM
00opy0BaHUEM;

e yKa3plBaTh MPHUHIMIIEI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapaKTepU30BaTh MPUHIIUIIBI JEHCTBHS N3yUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpOH Ha WX OMHUCAHUS (B TOM YHUCIE: MOAIIMUIHHUKH, YCTPOWCTBO BOJONPOBOA,
THJIPABIUYECKUN Mpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOW HAcoC, apeoMerp),
UCIIOJNIb3YSl 3HAHUS O CBOMCTBAX (PM3MYECKHUX SIBICHUM M HEOOXOAMMbIE (PU3NUYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®[IPUBOAWTH TpPHUMEPHl (HAXOIUTh HMH(POPMAIMIO O TpUMepax) MPAKTHYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM JUIsl oOecreyeHus
0€30MacCHOCTH TpH OOpalleHuH C NPUOOpaMu U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHsI 3/I0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



® OCYILECTBIIATE OTOOpP HMCTOYHUKOB HH(popmanuu B IHTEepHETE B COOTBETCTBHH C
3a/IaHHBIM ITIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOINUXCS 3HAHUN U IyTEM CpPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYUBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

® ICTIOJIH30BATh NPU BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
($U3MUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAaMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHBIE KpaTKHUE MUCHhMEHHBbIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IrpaMOTHO HWCHOJB30BAaTh M3yYCHHBIM MOHATHHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE ITPE3CHTALIUEH;

®IpY BBHINOJHEHUHM Y4YEOHBIX MPOEKTOB U HCCIEIOBaHUM pacrpeneisTh 00A3aHHOCTH B
rpYyIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 32 BBIIIOJIHEHUEM IUIaHA
JeICTBUI, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHCHUE OKPYKAIOIIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI

OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

® 1ICIIOJIb30BaTh TOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE AaTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIC Tena,
HACBIIICHHBIA U HEHACHIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, FIEKTPUIECKOE
1oJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIM AIEKTPUUYECKUN TOK, MarHUTHOE
oJIE;

epa3nuyaTh sBIEHUS (TEMJIOBOE pACIIUPEHHE W C)KaThe, Temonepeaada, TEIIOBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAllUs,
IUIaBJIEHUE, KpUCTAJITN3alus (oTBepaeBaHue), KHUIIEHHE, Terioneperaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBUE
MarHuTOB, JACMCTBME MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TI0O OINKWCAaHWID HMX XapaKTEPHBIX CBOWNCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBIIEHUE M3YYEHHBIX (U3NYECKUX SIBJICHUHM B OKpYXarolleM MHUpE, B
TOM 4yucie (U3NUecKue SBIEHUS B TPUPOJIE: TOBEPXHOCTHOE HATSKEHHE U
KaMWUISpHBIE SIBIIEHUS B MPUPOJAE, KPUCTALIBI B mpupojne, uziaydeHue CounHila,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOII0COB, pOJib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emiie, MOJISIPHOE CHUSIHME, IPU 3TOM IME€PEBOAUTH MPAKTHUYECKYIO 3a]lauy B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHIA,

® ONIMCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3UYECKHE SBIICHUS, HCIONB3YS (DU3UUECKHE
BEIIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIUYECTBO TEIIOTHI, YyHAEIbHas
TEIJIOEMKOCTh ~ BELIECTBA, YZENbHAs TEIUIOTAa IUIABJICHUS, YHAEJIbHAs TEIIOoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUs TOTUIMBA, KOA(D(PHUIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/1YyXa, JJIEKTPUYECKUU



3apsif, cuja TOKa, OJIJIEKTPUYECKOE HaIlpsHDKEHHE, COMPOTUBIIEHUE MPOBOJIHUKA,
YZI€IbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOTO TOKA), IpU
OMHMCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKHN CMBICI HCHOJIB3YEeMbIX BEIUYHH,
0003Ha4YeHUs] U €AUHUIIBI (PU3MUECKUX BEITUYMH, HaXOIUTh (DOPMYIIbI, CBA3BIBAIOIIHE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMU BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

® XapaKTepu30BaTh CBOWMCTBAa TeJ, (U3UYECKUE SBJICHHUS W TPOLECCHI, HCIONb3YS
OCHOBHBIC TIOJIO)KEHUSI MOJICKYJISIPHO--KUHETUUECKOW TEOpUU CTPOCHHS BEIlEeCTBa,
IOPUHLIAIT CYNEPHO3UIMKU Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alKCHIBATH €T0
MaTEeMaTU4YECKOe BHIPAXKCHHUE;

® 00BSICHATH (PU3UYECKHE MTPOIIECCHI U CBOMCTBA TEJl, B TOM YHCIIC U B KOHTCKCTE CUTYAIIHiA
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUNHHO-CIICACTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHE M3 1—2 JOrMYecKHx MIaroB ¢ OMOpod Ha 1—2 W3Y4YEeHHBIX
CBOICTBa (PU3MYECKUX SBICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

epemath pacuy€THble 3a7aud B 2—3 JEHCTBUS, HUCIONB3YysSd 3aKOHbI U (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3alUCBHIBAaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUIsI PEHICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOTUMBIE JJIs €€ PeIIeHUs], TPOBOIUThH PaCUEThHI U
CpPaBHHBATh MMOTYYCHHOE 3HAaYeHHE (PU3MUECKON BEIMYUHBI C M3BECTHBIMU JaHHBIMU;

® pacIio3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIN (PU3UYECKUX METOJIOB,
UCIIONb3Ysl ONHCAaHUE HCCIENOBAHMS, BBIIEIATh MPOBEPSEMOE MPEANOJIOKEHHE,
OIICHUBATH MPABUIILHOCTh NOPSAJIKA MPOBECHUS UCCIIEA0BAHMS, 1€T1aTh BHIBObL;

® IPOBOJUTH OTBITHI MO HAOTIOACHHUIO (DPU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB TEI
(KanmWJUTSIpHBIE ~ SIBJICHUSI, 3aBUCHUMOCTH JIaBJIEHHWS BO3AyXa OT €ro oObéMma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS M HATPEBAHMS MIPH U3JTYYCHHUH OT IIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOIIAJA €€ TOBEPXHOCTH, JIIEKTpHU3alUs Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BHU3yaJIM3aIisl MAaTHUTHBIX TOJIEH TIOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OpMyIHUpOBaTh MpPOBEpsiEeMbIe TMPEANONIOKEHUs, COOHpaTh
YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYJIOBaHHUSA, OMHUCHIBATH XOJI OIbBITA H
(bopMyIUPOBATh BHIBOJIBI;

® BRITIOJTHATh TIPSIMBIE U3MEPEHHUS TeMIIepaTyphbl, OTHOCHTEIHLHON BIAKHOCTH BO3/yXa,
CHUJIBI TOKA, HAIpPSDKEHUS C HWCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3MYECKUX BENUYMH, CPAaBHHMBATh PE3YNIbTAaThl W3MEpPEHUN C y4ETOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

® IPOBOJUTH KCCIEAOBAHNWE 3aBHUCUMOCTH OJHOW (DM3MUECKON BEIMYUHBI OT JPYrou ¢
HCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUMN (3aBUCUMOCTBH CONPOTHUBJICHUS MPOBOJHHUKA OT
€ro JUIMHBI, IJIOIIA U MOMEPEUYHOT0 CEYCHUS U YAEIbHOTO CONPOTHUBIICHUS BEIECTBA
MIPOBOJHMKA, CUJIBI TOKA, UIYLIET0 Yepe3 MPOBOJHUK, OT HAMPSKEHHS Ha MPOBOJIHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIBLHOTO U MapauIeIbHOTO COEIWHEHUM MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEOBAaHNE, COOMPATh YCTAHOBKY M BBHIMOIHITH U3MEPEHUS, CICAys



IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJYyYEHHON 3aBUCUMOCTH B BUJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

® [IPOBOJIUTh KOCBEHHbIE HM3MEpeHHs (U3NYECKUX BEIMYUH (yAelbHas TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE MTPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COOMpaTh HSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

ecoOmolaTh NIpaBUIa TEXHUKM Oe3omacHocTH mpu pabore ¢ J1aOOpaTOPHBIM
00opyI0BaHUEM;

® XapaKTepu30BaTh MPUHLHUIIBI 1€HCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpPOM Ha MX omucaHHs (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS IOMOB, TUTPOMETP,
napoBast TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK HIEKTPHUUECKOW HHEPIuH,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTeNbHBIC AJIEKTPOIPUOOPH (TIPUMEpHI),
JIEKTPUUECKUE MPEJOXPAHUTEIH, DJIEKTPOMArHUT, 3JIEKTPOJABUIATENb HMOCTOSHHOTO
TOKa), WCIOJb3Yys 3HAHUS O CBOMCTBaX (PU3MUECKUX SABICHUM M HEOO0XOAUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA W HU3MEpPUTENIbHBIE NIPUOOPHI 110
cXeMaM M CXEMaTHYHBIM PHCYHKaM (JKHIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHEIO CTOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIIATh
CXEMBI 3JIEKTPUYECKHX LIeNel ¢ MOCIEN0BaTEeIbHBIM U MapauIeibHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;

®[IPUBOANTH MpHUMEPHl (HAXOIUTh HMHPOPMALMIO O THpUMepax) MPAKTHYECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HHM IS 0OECreUYeHUs
0e30macHOCTH TpHU OOpalleHHuH ¢ OpuOopaMH M TEXHUYECKMMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXarolleu cpee;

® OCYILECTBIIATh MOUCK MH(OpMaIuu (usnyeckoro cojepkanusi B IHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUM M MyTEM CpaBHEHUS JIOTOJHUTENBHBIX HMCTOYHUKOB BBIACIATH
UHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTUBOPEUNBON MITH MOXKET OBITH HEJOCTOBEPHOM;

® ICTI0JIb30BATh IPU BBINOJHEHUHM YYEOHBIX 3aJJaHUH Hay4YHO--TIOMYJISIPHYIO JINTEPaTypy
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJIETh NMPHEMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOpPMALUU W3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

eco3JaBaTh COOCTBEHHBIE IHCHbMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 00o0mas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UUECKOTO COJAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIIEN0BATEIbCKOM
JeSITeTLHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIB30BaTh W3YUEHHBIN TOHSATHIHBIN ammapar
Kypca (pU3UKH, COMPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

®IIpH BBINIOJHCHUM YYEOHBIX TIPOCKTOB W HCCIEAOBAHWHA (PH3MUECKUX IPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBHINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBaTb  COOCTBEHHBIM BKJIaJ B  JI€ATEIBHOCTh  TPYNIbI, BBICTPAUBATh
KOMMYHHKaTHUBHOE B3aMMO/IEHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonuy oOyuenust B 9 Kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHIA:

® ICTIOJIB30BATh TMOHATHSA: CHCTeMa OTCYéTa, MaTepualbHas TOYKa, TPACKTOPHA,
OTHOCHUTEJIBHOCTh MEXaHHMUECKOTO JBMKEHUS, nedopmanus (ynpyras, miactTudeckas),



TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3K, ILEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHWYECKUe KOJNICOaHWsI W  BOJHBI, 3BYK, HHQPa3ByK H  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHUs W MorjiouleHus, anbpa-, Oera- U ramma-
U3IIy4E€HHS], U30TOIIbI, SFICPHAst SHEPreTHKA;

e pa3nuyaTh SIBJICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJMHENHHOE JBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MaIeHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIDKEHHUE (3aTyXalolllhe U BBIHY)KIEHHBIE KOJeOaHUs), pPe30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PpPaclpOCTPaHECHHUE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXEHHE CHEKTPAIbHBIX IIBETOB, IUCIEPCUS CBETa,
€CTECTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHUE JHMHEHUATOr0 CIEKTpa HU3JIy4eHUs)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

® pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MYECKHUX SIBJICHUN B OKpYXKaromeM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: NMPHIMBEI U OTJIUBHI, JBIDKCHUE TUTAHET
ConHe4yHOM cUCTeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tell,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTMYECKOE  JICMCTBHE  BHIAMMOTO,
yIbTPaQHOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaTMOaKTUBHBIN
$oH, KOCMHUYECKHE IIy4d, PAAHNOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIyUCHHM HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUM;

® OTIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBIICHUSI, UCTIONB3YS (U3UUECKUE
BEJTMYUHBI (CpPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHE, MepeMeIIeHNe, MyTh, YIJIOBasg CKOPOCTh, CHJIa TPEHUs, CUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO MAaJCHHs, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIBHAS SHEPTHS CXKATOM MPY>KUHBI, KHHETHYECKas
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BETUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEINYMH;

® XapaKTepHU30BaTh CBONCTBA Tel, (PU3UYECKHE SBICHHUS M TPOIECCHI, UCIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPHO3ULIUU CHUII,
MIPUHLUIT OTHOCUTEIBHOCTH [ 'anuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpAaHEHMS UMITYJIbCa,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHMS 3apsAOBOTO U
MacCoBOTO UHCEN TMpHU SACPHBIX peakUusX, MNpU HTOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIlIUCHIBATH M0 MATEMATHUECKOE BBIPAKCHHUE;

® 00BSCHATH (PU3MYECKHE MPOLIECCHI U CBOIMCTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CUTYyaIllui
MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTePa: BBIABIATh MPUUUHHO--CIEICTBEHHBIE CBS3H,



CTPOUTHh OOBSCHEHHE M3 2—3 JIOTHYECKHUX IIIaroB C OMOpPOM Ha 2—3 H3YyYCHHBIX
CBOWCTBA (PM3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIe 3a/1a4il (OMUPAOIIMECcs HA CUCTeMY M3 2—3 ypaBHEHUM), HUCIONb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAalOIIME (DU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAIIN3a
yCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIONIME WU
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI MU (POPMYJbI, HEOOXOJUMBIE I PEIICHUs,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH TIOJIYYEHHOTO 3HAYCHUS
(U3HYECKON BETMIMHBL;

® pacro3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXHO PEIIUTH MPHU MOMOILIH (PU3NIECKUX METOJIOB,
UCIIOJIb3YSl OIKMCAHUE UCCIIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH IMOPSIKA IPOBEIEHUS HCCIEAOBAHUSA, MeNaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3YNIbTaThl HAOMIOACHUN U OIBITOB;

® [IPOBOJUTH OIBITHI M0 HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB TEI
(u3yueHne BTOpOro 3akoHa HpIOTOHa, 3aKOHA COXpAHEHHUS SHEPTUU, 3aBHCHUMOCTH
nepuo/ia KojiebaHuil MPyKMHHOTO MAasITHUKA OT MAacChl rpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYAbI MAJbIX KOJeOaHH, MPSMOIMHEHHOE PacIipOCTpaHEHHE
CBETa, paslio’KeHHE Oelloro cBeTa B CIEKTp, U3YyUYEeHHE CBOMCTB H300pakeHHUsS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeaMeTra B coOuparomie IuH3e,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3JIY4YEHHUS): CaMOCTOSTEIBHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HaOOpa 000PyYAOBaHMS, OTIMCHIBATH X0 ONbBITA U
€ro pe3yibTaThl, JOPMYTUPOBATH BHIBOIBI,

® [IPOBOJIUTH TPH HEOOXOAMMOCTH CEpHUI0 TPSMBIX H3MEPEHHH, ONpEeHeNsis CcpenHee
3HaYeHHe H3MepseMoi BeNWYMHBI ((OKYCHOE paccTOsSHHMEe COOUpAIOLIeN JIMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mMepeHus (I3MEpUTEIHLHOTO MPUO0pPa);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JIBUKEHUM 03 HaualbHOW CKOPOCTH, Iepuojaa KoyiebaHUil MaTeMaTH4ecKOoro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCHUMOCTH yIjla OTPaXEHHsI CBETa OT yrjia MaJeHUus U
yria IpeloMIIeHUsl OT yria MaJieHus): TJIaHUPOBATh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
(Gu3NYeCKUX BEIHYMH B BHJE TAOMUI] U rpaduKOB, JeaTh BHIBOIBI IO Pe3yibTaTamM
UCCIIE/IOBaHMS;

® [IPOBOJINTh KOCBEHHBIC M3MEpeHUs (U3NYECKUX BETMYMH (CPEmHSs CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKHUHBI, KOXPDUIIMEHT TPEHUS CKOIBXKEHHS, MEXaHWUecKas pabora u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass cuja coOWparomed JIMH3bI, pPaTuOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY W BBHITIONHSTH
U3MEpEHUs, Clenys MPEeAJIOKEHHON MHCTPYKIIMH, BBHIYUCIATh 3HAYCHHUE BEIHYWHBI U
AQHAIM3UPOBATh TOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW MOTPEIIHOCTH
W3MEPEHHI;

ecoOMIOaTh TpaBWIA TEXHUKA OE30MacHOCTH Tmpu pabore ¢  JabOpaTOPHBIM
0o0opyIoBaHUEM;

® pa3jaMyaTh OCHOBHBIE MPU3HAKH U3YYEHHBIX (PU3UUECKUX MOJIENIeH: MaTepraibHas TOUKa,
abCoNMIOTHO TBEPAOE TEJO, TOYEUHBIM MCTOYHHUK CBETa, Jy4, TOHKas JIMH3a,
TUTAHEeTapHasi MOZEIb aTOMa, HYKJIOHHAsI MOZIENTb AaTOMHOTO SIIpa;



® XapaKTepU30BaTh MPUHIIUIIEI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpoH Ha HUX ONMCaHUs (B TOM 4YHUCIE: CHUAOMETP, JNATUYUKU IOJOKEHHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JIO0T, OUKH, TIEPUCKOII, (poTOanmapaT, ONTUIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, KaMepa BuiabcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTUYECKUX IMPOLIECCOB MPH PEHIEHUU y4eOHO--
IPAaKTUYECKUX 3aJ]ay, ONTUYECKUE CXEMBbI JJIS IOCTPOCHUS M300pa)KeHUH B IJIOCKOM
3epKajie u coouparorei JIMH3e;

®[IPUBOAMTH IpUMEPbl (HAXOIUTb HMH(GOpPMALMIO O IpUMepax) MPAKTUYECKOIO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0e30MacHOCTH NIpU OOpalleHHMH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsi M COONIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYXarollen cpene;

® OCYILECTBJIATh IOUCK HH(popManuu (uznyeckoro coaepxaHus B HMHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOOUTh IIYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TIOJNYYEHHOW WH(GOpMAIMM HAa OCHOBE HWMEIOMIMXCS 3HAHUH W
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

® [ICII0JIb30BATh INIPU BBINOJIHEHUN YYEOHBIX 3aJaHU HAay4YHO--IIONYJISPHYIO JUTEPATypy
(GU3MYEeCKOro Ccojep)KaHus, CIOpaBOYHble MaTepHuaibl, pecypcbl cetu HHTrepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOPMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTyIO;

® Cc03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHNUs Ha OCHOBE MH(OpMaIu u3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KaHUSA, NyOIMYHO MpPEICTaBIATh
pe3ynbTaThl MPOEKTHOM WM MCCIEI0BAaTENbCKONW NEATEIbHOCTH, IIPH 3TOM IPaMOTHO
UCMOJIb30BaTh M3YYEHHbIM MOHATUHHBIA amnmapar u3ydyaemoro pasjena (us3uku u
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAlMed ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeleHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 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 undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [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 paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [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 U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacos JJIeKTPOHHBIE
Ne Tema ypoka Konrpoanr IIpakrnue [ara uudposeie
n/n Bcero HbIE CKHe u3yyeHusi oOpa3oBaTesIbHbIE
padoThbI padoThbI pecypcbl
®usnka — Hayka o npupoze. SBieHus npupoasl
dusnueckue ABICHUS
dusnuecKre BEIMUYUHBI U UX U3MEPCHUE 1
Ypok-uccinenoanue "M3mepeHne reMneparypbl

4 IIPY IOMOILM KUAKOCTHOIO TEPMOMETPA U 1 1
JaT4nKa TeMIepaTypbl”

5 Meroasl HaydyHOrO 1o3Hanus. OnucaHue 1 bu6mmoreka [IOK
(hUBUYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "lIpoBepka runoTes3sl:

5 JANbHOCTh MOJETA IAPUKA, MYIIEHHOTO 1 1
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OO0JIbIie
BBICOTA ITycKa"

7 Crpoenue BemiectBa. ONBITHI, TOKa3bIBAIOIINE 1 bubnnorexka [JOK
JIMCKPETHOE CTPOCHUE BEIIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHME YacCTHIT BEIIECTBA 1 bubmotexa [JOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OmnbITHI 110 HAOIIOICHUIO 1 1
TETJTOBOTO PACIIUPEHUS TA30B)

10 ArperatHble COCTOSIHHS BEIIECTBA 1

11 Oco0eHHOCTH arperaTHbIX COCTOSTHUIM BOJIBI. 1 bubnmuotexa [JOK

O600mmenue mo pazaeny «I[lepBonadanbHbIC

https://m.edsoo.ru/ff0a0378



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

CBCACHUA O CTPOCHUHU BCIICCTBA»

12 Mexanudeckoe JBrxeHue. PaBHomepHoe u bubnuorexa [JOK
HEPaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 CKopocTs. EMHHLEL ckopocTH https://m.edsogru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bubnuorexa [JOK
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.e dsogru /£1080¢10
16 [TnoTHOCTH BemecTBa. Pacder Macchl 1 00beMa bubmuorexa [JOK
T€Ja 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.1. pabota «OrnpeneneHue
IJIOTHOCTH TBEPOTO TEJIay»
18 Permrenne 3agaud mo treMe "IlimoTHOCTE BelecTsa" bubnmorexa LHOK
https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapakTepUCTUKA B3aMMOJICHCTBHS TEll.
Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yuenne 3aBUCUMOCTH
20 pactsbxenus (1ehopMariin) Ipy>KUHBI OT
MIPUIIOKEHHOMN CUITBD»
21 [[“IBnenue Tsrorenus. Cuia TSKeCcTu
CBs13b MEX]ly CUJION TSAKECTU U MAccol Tea.
22 Bec tena. Pemrenne 3agau mo teme "Cuia bubmmorexa [TOK
. https://m.edsoo.ru/ff0al778
TSDKECTU
93 Cuna TsKeCTH Ha IpYyrux mianetax. @uzndeckue bubnmuorexa [JOK
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cun. J{lunamomerp bubmmorexa LIOK

https://m.edsoo.ru/ff0al8cc



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
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

bubmuorexa [JOK

25 Bec rexa. Hesecomocts https://m.edsoo.ru/ff0a1778

26 CnoxxeHue IByX CHUJI, HallPpaBJIEHHBIX 110 OJTHON bubnmoreka [JOK
npsmoii. PaBHosieicTByOIAs CUIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3anau no reme "PaBHoelcTBYIOIAS
cun"

28 Cuna tpenus u €€ Bubl. TpeHue B Ipupoie u bubmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabota «3ydyeHne 3aBUCUMOCTH

29 CHWJIBI TPEHUS CKOJIBXKEHUS OT CHJIbI IaBJICHUS U bubmmorexa LOK

. https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEI

30 Pemenue 3agau Ha onpeneneHue
PABHOJECHCTBYIOLIEN CHIIBI
Pemenue 3anay no Temam: «Bec Tenay,

31 «['paduueckoe n3odpaxxkenue cuin», «Cuiby, bubmmorexa LHOK

. https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam: «MexaHUYecKoe
32 JIBUKEHUE», «Macca, III0THOCThY, «Bec Tenay,
«['papuueckoe nzobpakenue cun», «CUiIbD»

33 JaBnenue. CriocoObl yMEHbBIIICHUS M YBETHYCHUS bubnuoteka [JOK
JTaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS ra3a OT bubnmnorexa [JOK
00BéMa, TeMIiepaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHust TBEPIBIMU TEIAMH, bubmuoreka [JOK
JKUIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBiieHWE B ®KHUJKOCTH U T'a3e, BHI3BAHHOE bubnmuorexa [JOK
JIEWCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3anau o teme «JlaBieHue B dKUJIKOCTH bu6mmoreka [IOK



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

u raze. 3akoH [lackas

https://m.edsoo.ru/ff0a2826

38 Coob oo COCVILLL bu6mmoreka [IOK
QODIHAOMIHECA COCYA https://m.eds00.ru/ff0a2970
39 IMuapasnuueckuii npecc bubmiorexa LIOK
Apasit P https://m.eds00.ru/ff0a3136
40 Manomertpsl. [1lopiiHeBON KUIKOCTHBIN HACOC
41 AtMocdepa 3emiin 1 IPUIUHBI €€ bubnnoreka [HOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [IOK
42 Bec Bosayxa. Ammocheproe nasrene https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmocdepHoro aaBineHus. OnbIT bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(EPHOTO JIABJICHHS OT bubnuorexa [JOK
44
BBICOTBI HaJl YDPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bbapomerp-anepoun. AtmocdepHoe gaBiieHue Ha bubnnoreka [JOK
45
Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme " AtmochepHoe
naBieHue"
47 JleiicTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B bubnmnorexa [JOK
HUX TeJo. ApXHUMeIoBa cuia https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
48 " BE 1:;71 WJIBI 17113 TI; el Ha TeJlo bubmmorexa LIOK
BPITAIKHIBATOMICH CHITHL, ICHCTBYIOM ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHJIKOCTh)
Jlaboparopnas pabota mo Teme «lccrnenoBanue
40 PatoPHT P ) 613,_?4 . Bubnmorexa [JOK
3aBHCHMOCTHVBeca TETIa B BOAE OT 00BC https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJAKOCTh YaCTH Tellay»
bu6 OK
50 [1naBanue Ten nomotexa 11

https://m.edsoo.ru/ff0a3a96
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JlaGopatopnas padora "KoHcTpynpoBanue

51 apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKU 1 1
omnpeaeseHue e€ rpy30noabEMHOCTH"
Pemenwue 3amay mo Temam: «I[lnaBanue cymos.
52 BoznyxomnaBanuey, «JlaBieHue TBEpIbIX TEI bubmmorexa [JOK
RO ’ P ’ https://m.eds00.ru/ff0a3654
KHUJIKOCTEH U Ta30B»
53 KontponbHas padota mo teme «/laBienue
TBEPABIX TEJ, KUAKOCTEH U Ta30B»
bubmuorexa [JOK
54 Mexanunyeckas padora
P https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MomtHocTs. EMUHHUITEI MOIITHOCTH
- AAMEHEL = https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienoanue "Pacuét MOIIHOCTH, 1
pa3BuUBaeMoOM IpH Mo IbEME 10 JiecTHUIIE"
57 IIpocTrie Mexann3msbl. Priuar. PaBHOBECHE cun
Ha pblyare
Peruaru B TexHuKe, OBITY U TIPUPO/IE.
58 Jlaboparopras padota «VcciemoBaHue yCIoBUi 0.5 bubmorexa HOK
paropHasi p Y ' https://m.edsoo.ru/ff0a478e
pPaBHOBECHSI phIUara
Pemenue 3amau mo teme «Y ciI0BUSI paBHOBECHS bubnmnorexa [JOK
59
pprgara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT noneznoro aeicTBUS MeEXaHU3MA.
60 JlaGopatopHnas pabora «3mepenune KII1/] 0.5
HAKJIOHHOM TJIOCKOCTH»
61 Pemenue 3agau mo Teme "Padbora, MOIITHOCTS, bu6mmorexa [IOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bubnmnorexa [JOK

IMOTCHIUAJIbHAs SHEPIrus

https://m.edsoo.ru/ff0a4252



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

63 3aK0H COXpaHEHUs MEXaHUYECKON YHEPTUU 1 httos://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
64 "DKCEepUMEHTAIBHOE ONPEIeICHUE U3MEHEHUSI 1 1
KMHETUYECKOMN U MOTEHIUAIBHON SHEPTUU [IPU
CKATBIBAHUHM T€JIa IO HAKJIOHHOM MJIOCKOCTH"
65 KonTponpHas padota o Teme «Pabora u 1
MOUIHOCTb. DHEPTUs»
66 PesepBHblii ypok. Pabora ¢ TekcTamu 1o TeMe 1 bubnuoreka [IOK
"Mexannueckoe aBmKeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o Teme 1 bubnuoreka [IOK
"JlaBieHue TBEPIBIX Te, )KUAKOCTEN U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PesepBHblii ypok. Pabora ¢ TekcTamu 1o Teme 1
"Pabora. MoutHocTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoaunuecTBO 4acoB

No Koutp JJIeKTPOHHbIE
o/ Tema ypoxa 0JILHBI Ipakruye [ara uudposeie
u Bcero e cKHe u3ydyeHusi odOpa3oBaTesIbHbIE
padort padoThbI pecypchl
bl
1 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHHETUUECKON 1 bubnuorexa [JOK
TEOPUHU U UX ONBITHBIE TOATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopnenu TBEPOTO, KHUAKOTO U Ta3000pa3HOTO 1 bubnuorexa [JOK
COCTOSIHHI BEIIlECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA HAa OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU
bubnnorexka [JOK
5 Kpucrannuueckue u amopgHble Tena 1 https://m.edsogru/fanSSOO
6 CwmaunBaHue U KanwuisipHOCTh. [loBepxHOCTHOE 1 bubnmnorexa [JOK
HaTsKEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciiupeHue u cxatue 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO 1
TETIJIOBOTO JABUKEHUS YaCTHI]
9 Buytpennsist sneprust. CriocoObl H3MEHEHUs 1 bubnnorexka [JOK
BHYTPEHHEHN DHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buasl Tennonepenaun 1 bubmmorexa LOK

https://m.edsoo.ru/ff0a6412



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
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https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[IpakTudeckoe UCTIOIb30BaHUE

11 TEIUIOBBIX CBOMCTB BEILIECTB U MAaTEPUAIIOB B LEJIAX bubmmorexa LIOK
| B p t https://m.edsoo.ru/ff0a65c0
SHEProcOepeIKCHHS
12 KomnuectBo TemnoTel. Y aeabHas TEI0EMKOCTD bubnnorexa LIOK
' https://m.edsoo0.ru/ff0a6976
13 YpaBHeHwue TerioBoro 6ananca. TermmooOMeH u bubnmoreka [JOK
TEIIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota "VccienoBanue siBJICHUS
14 TEIJI000MEHa MPU CMEIIMBAHUU XOJIOJAHOU U TopsUeit bubmmorexa [JOK
" P A P https://m.edsoo.ru/ff0a6a98
BOJIBI
15 Pacuer konuuecTBa TEMIOTHI, HEOOXOJUMOTO IS
HarpeBaHus Tella U BBIACISIEMOr0 UM IPU OXJIaKICHUU
16 JlabopaTtopHnas padota "Onpenenenue yaeabHON bubnuorexa [JOK
TEIJIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIuIuBa. Y IenbHas TEIUIOTA CTOPaHUI bubnmorexa LHOK
P ' p https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBEpIeBaHNE KPUCTAUTMYECKUX TEI. bubnmnorexa [JOK
VYV nenpHas TEMaoTa MIaBICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHas pabota "OnpezneneHue yaeabHON bubnuoreka [IOK
TEIUIOTHI IIIaBJIEHU Ibaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [JOK
20 [TapooOpa3oBanue u konaeHcanus. Vcnapenue
poobp A H P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Teriora napooOpa3oBaHus U
21 KOHJCHCAIIUU. 3aBUCUMOCTh TeMIIePaTyphl KATIEHHUS OT bubmmorexa [JOK
’ patyp https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOTro JaBICHHUS
99 Bnaxxnocts Boznyxa. JlabopaTopnast pabota bubnmuorexa [JOK
"OnpeneneHre OTHOCUTENIBHOM BIAKHOCTH BO3yXa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1a4y Ha onpe/ielieHHe BIAKHOCTH BO3IyXa
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[TpunHumnB paboTH! TEMIOBLIX ABUrareneil. [TapoBas

24 TypOuHa. /IBUraresb BHyTpEeHHET0 CropaHus
o5 KII/I TerutoBoro asuraresns. TenaoBble ABUTATENN U bubnnoreka [HOK
3al[UTa OKPYKAKOLEH Cpe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MIPEBPAILEHUs SHEPTHH B
TEIUIOBBIX IIpoIeccax
[MoxroroBka Kk KOHTPOJILHOW paboOTe MO TEME
27 "TerioBblie siBIeHUS. MI3MeHeHne arperaTHbIX bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHUH BellleCTBA
28 KonTtposnpsHas padora no Teme "TeruioBsie siBICHUS. bubnuorexa [IOK
M3meneHue arperaTHbIX COCTOSIHUM BemecTBa" https://m.edsoo.ru/ff0a86ae
29 OnexTpuzanys Tel. J[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B
30 VYpoxk-uccnenoBanue "IneKTpuU3anus T UHIYKIIHEH
U TIPU COTIPUKOCHOBEHUH"
. bubnuorexa [JOK
31 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona https://m.edsoo.ru/Ff0ag7e4
Onektpuueckoe nojue. HampsokeHHOCTh
32 aIIeKTpHYecKoro noJist. [IpuHImn cyneprno3uium bubmmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
AIIEKTPUYECKUX ITOJIEN
33 Hocutenu snexTpudeckux 3apsaoB. JIeMeHTapHbII
3apsia. CTpoeHue aToma
34 [TpOoBOAHMKY M TUAIIEKTPUKH. 3AKOH COXPAHEHHUS bubnnoreka [JOK
3JIEKTPUYECKOrO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3a1a4 Ha npUMEHEHUE CBOMCTB bubnnorexka [JOK
AIIEKTPUYECKHUX 3aPSAI0B https://m.edsoo.ru/ff0a90cc
36 DNEKTPUYECKUH TOK, YCIOBHUS €r0 CYLIECTBOBAHMUS. bubnuorexa [IOK
M cTOYHUKY 3TIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleicTBHS 2IEKTPUUECKOT0 TOKA bubnuorexa [IOK



https://m.edsoo.ru/ff0a7c7c
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VYpok-uccienosanue "JleiicTBre 37EKTPUUECKOTO MO

https://m.edsoo.ru/ff0a96b2

38 1
Ha NMPOBOJHUKHU U JUAIEKTPUKHU"
39 DIIEKTPUYECKUI TOK B METAILIAX, KUJKOCTAX U ra3ax buGnnorexa LIOK
P : https://m.eds00.ru/ff0a9838
40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH
41 Cwita Toka. JlabopaTtopHas pabora "M3mepenue u 05 bubnnoreka [HOK
peryJupoBaHue CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DJeKTpuvecKoe HanpsoKeHne. BoabTmerp.
42 JlaboparopHas paboTta "M3MepeHue u peryaiupoBaHue 0.5 bubamorexa LOK
patop . P P perymp ' https://m.edsoo.ru/ff0a9e14
HANPSDKEHUS
43 CornpoTHBiIeHUE MPOBOAHUKA. Y JICIBHOE bubnnoreka [JOK
CONIPOTHUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTH IJIEKTPHUUECKOTO
44 COIPOTUBIICHUS IPOBOIHUKA OT €T0 JIMHBI, IIOMAAH 1 bubmmorexa [JOK
P P . ’ https://m.edsoo.ru/ff0aa738
TIOTIEPEYHOT0 CEUCHHS U MaTepHasa
45 3aBHCUMOCTB CHJIBI TOKA OT HampsikeHus. 3akoH Oma bubmmoreka [IOK
JUIS y4acTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopHnas pabota "lccnenoBanue 3aBUCUMOCTH
46 CHUJIbI TOKA, UJIYIIETO YEPE3 PE3UCTOP, OT 1 bubnuoteka [JOK
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarenbHOE U apauIeTbHOE COETUHEHUS
MIPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka npaBuia ClOKEHUS
48 HANPSDKEHUH TPU TIOCIIEI0BATEIHHOM COSTUHEHUH 1 bubmmorexa LIOK
P P " A % https://m.edsoo.ru/ff0aaa58
JIBYX PE3UCTOPOB
49 JlaGopatopHas pabota "IIpoBepka mpaBuia Jist CHIIBI 1 bubnuorexa [IOK
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1

TOKa IIPY NapajIeIbHOM COCJUHEHUU PE3UCTOPOB'

https://m.edsoo.ru/ff0aadle

Pemrenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA Oma JJIA

bu6mmoreka [IOK

50
Pa3JINYHOTO COCIMHEHMS IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOUTHOCTB AJIEKTPUUECKOTIO TOKA. 3aKOH bubnmoreka [JOK
Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaboparopHuas pabota "Onpenenenue paboOTs U 1 bubnmoreka [JOK
MOIIIHOCTHU 3JEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTpUYeCcKUe LENu U MOTPEeOUTENH dIEKTPUIECKON bubnmnoreka [JOK
sHepruu B ObITy. KopoTkoe 3aMbIkaHue https://m.edsoo.ru/ff0ab660
[TonroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe
54 "DneKTpuUecKre 3apsabl. 3apsHKEHHBIE Telna U UX bubmmorexa [TOK
p . PRI Sap N . . https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBusl. [I0CTOSHHBIN 3JEKTPUUECKUN TOK
KonTtponpsHas pabota o Teme "DieKTpuyecKue
55 3apsaabl. 3apsDKEHHBIE Tela U UX B3aUMOIENCTBUSA bubnmorexa LHOK
PRI 5ap3 . ' https://m.edsoo.ru/ff0abea8
[TocTOSTHHBIN AMEKTPUIECKUI TOK
56 ITocTossHAHBIE MAarHUTHI, UX B3aUMOJICHCTBIIE
57 Vpok-uccnenosanue "M3yueHue noyiei mocTOSTHHBIX 1 bubnuorexa [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe 1osie. MarauTHOE 10Jie 3eMIIH B €TO bu6mmoreka [IOK
3HAYCHHE JIJIs1 KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJe 3JIEKTPUUECKOTO bubnmnorexa [JOK
TOKa MarHuTHoOE 1oJjie KaTyIKy ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHeHne HMeKTPOMArHuTOB B TEXHUKE.
60 JlaGoparopHag pabora "3yuenue neiicTBus 0.5 bubmmorexa [TOK
PATOPHaA P i | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha TPOBOJAHHUK C TOKOM
DJIEKTPOABHUTaTEIb TOCTOSIHHOTO TOKA.
. bubnuotexa [JOK
61 Hcnonb3oBanue 3nMeKTpoABUraTeneil B TEXHUIECKUX

yCTpOMCTBax M Ha TpaHcnopre. JlabopaTopHas padora

https://m.edsoo.ru/ff0ac86¢c
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https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHcTpynpoBanue 1 u3ydeHue paboTsl

3JeKTpoABUTaTENs"
62 Onpitel @apanes. 3aKOH NEKTPOMarHUTHOM 1
uHaykuuu. [pasuno Jlenna
Onektporereparop. CriocoObl MomydeHus
63 ANEKTPUIECCKOW SHEPTHH. DIEKTPOCTAHIIMK HA 1
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHU
64 [TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe 1
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"
KonTtponpsHast pabora o Teme "DneKTpudecKue u bubnuorexa [IOK
65 " 1 :
MAarHUTHBIE SIBJICHUS https://m.edsoo.ru/ff0acb14
66 PesepBHrlit ypok. Pabora ¢ TekcTamu 1o teme 1 bubnuoreka [IOK
"TensoBble ABICHUS" https://m.edsoo.ru/ff0acc5e
67 PeseprHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubnnorexa [HOK
"[ToCcTOAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepsHbliil ypok. Pabora ¢ TekcTamu 1o Teme 1
"MarHuTHbI€ sIBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KUIIACC

KoanyecTBo 4acoB

Ne Kourp DJIeKTPOHHbIE
ara u@poBbie
n/ Tema ypoka Bcero ZHLHH gql;aeKTqu f/llsyqeﬂnﬂ :)lﬁlc)l;l;OBaTeanue
I padoTt padoThI pecypcbl
bl
1 Mexanunueckoe IBuKeHue. MaTtepuaiabHas TOUKa 1
9 Cucrema orcuera. OTHOCUTEIIFHOCTh MEXaHHYSCKOIO 1 bubnunoreka LIOK
JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimonuneiinoe aprxkerue. Cpennss 1
Y MTHOBEHHAsi CKOPOCTh
5 [IpsimonuHEeitHOE PaBHOYCKOPEHHOE BUKECHHE. 1 bubanorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
5 CKOopOoCTh NPSIMOJIIMHEMHOT'O PAaBHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JlaGoparopnast pabota "OrnpeaesieHne yCKOpEHUs Tena
7 MPY PAaBHOYCKOPEHHOM JABHKEHHUU N0 HAKJIOHHOM 1 1 brbmmorexa [IOK
TTocKoCTH" https://m.edsoo.ru/ff0adb18
8 CBoboanoe nagenue tei. OneiTel [anunes 1
9 PaBHOMepHOE nBHXKEHUE 110 OKPYKHOCTH. [lepuoa n 1 bubnuoteka [JOK
yacToTa oOparieHus. JIuHelHas u yrioBasi CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMUTENBLHOE YCKOPEHHE 1
11 [TepBerit 3akon HetoTona. Bektop cuiibl 1 E::[?SH/I//I;T:;(;?S/I; 0ae612
12 Bropoii 3akon HetoTona. PaBHozelicTByoIIas cuna 1 E::SSH/I//I;T:;(;(];[S/I; 0ae72
13 Tperuii 3akoH HetoTona. Cynepnosunus cui 1 bubmuotexa [JOK



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

https://m.edsoo.ru/ff0ae982

14 p B HetoToma but6mmoreka [IOK
eIIeHHE 3a/]a4 Ha IPUMEHEHHE 3aKOHOB Hbto https://m.edsoo.ru/ff0aeh6c
bubnunoreka LIOK
15 Cuna ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuina ynpyroctu»
17 JIaboparopHas padota «OnpenesneHne )KeCTKOCTH bubmmoreka [JOK
MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnunoreka LIOK
18 Chuia TpeHHs https://m.edsoo.ru/ff0af738
bubnunoreka LIOK
19 Pemenue 3anay no teme «Cuia TpeHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Onpenenenue koddppuiueHTa bubmmoreka [JOK
TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau mo teme "3akonsl Herorona. Cuna bubnunoreka LIOK
21 ,
ynpyroctu. Cuia Tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bubnnorexa [JOK
Yckopenue cBOOOIHOTO TMaIeHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "JIBIkeHre Tel BOKPYT
23 rpaBUTAlMOHHOTO LeHTpa (ConHeYHas cCUcTeMa).
lamakTukn"
Pemenne 3agaq mo teme "Cuma TSHKECTH M 3aKOH bu6mmoteka IIOK
24
BCEMHUPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocMuueckas ckopocTs. HeBecoMocTs u bubmuorexa [IOK
Ieperpys3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHON TOUKH. AOCOIOTHO TBEPAOE
26 P i TeIA © 3AKDEILIEHHON OCL bubmuoreka [{OK
Teno. PaBHOBECHE TBEPAOIO Tela C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIlICHUS
27 MowmenT cuinsl. LeHTp TsbKkecTn
28 Pemenue 3amau mo reme "MomeHT cuitbl. L{eHTp bubmuorexa [JOK

TsHKecTH"

https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
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https://m.edsoo.ru/ff0af044
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29 [ToaroroBka K KOHTPOJILHOM paboTe MO TEMe bubmuoreka [IOK
"MexaHnueckoe aBrkeHue. Bzanmonelictsue ten'" https://m.edsoo.ru/ffOb0408
30 KonrponsHas pabora {10 teme "MexaHuueckoe Bu6muoteka [JOK
nBmwxkenne. Bzaumonerictaue tea" https://m.edsoo.ru/ffOb06ec
31 Nmnynse Tena. UMmynbe cuiibl. 3aK0H COXpaHEHUs bubnmnoreka HOK
HMITYJIbCA. YTIPYrO€ U HEeyNpyroe B3auMOoACCTBIE https://m.edsoo.ru/ffOb07fa
32 Pemenwue 3ana4 mo Teme "3aKOH COXpaHEHHS UMITyJIbCa" bubmmorexa [JOK
https://m.edsoo.ru/ffob096¢c
33 Ypok-koH(pepeHius "PeakTHBHOE NBI)KCHHE B TIPUPOJIC
1 TeXHHKE"
bubnuoreka [IOK
34 Mexannyeckas paboTa U MOIITHOCTb https://m.e dSO(]:)_.Iru p——
35 PaGota cuiibl TSDKECTH, CHITBI YIIPYTOCTH W CHITBI TPEHUS bubmorexa HOK
https://m.edsoo.ru/ff0b0db8
Jlaboparopnas padota «Onpenenenrue padboOThl CHIIBI
36 TPEHUs [IPU PABHOMEPHOM JBUKEHHUU TeJa 10
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs3b sHepruu U paboTsl. [loTeHnanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKON bubmuoreka [IOK
SHEpPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE
40 Jlaboparopnast pabota «/3yueHnue 3akoHa COXpaHEHUS bubmuoreka [IOK
SHEPIUm» https://m.edsoo.ru/ff0b12fe
41 KonebaTtenbHoOe IBHKEHUE U €T0 XapaKTEPUCTUKU Bubmmorexa [IOK
https://m.edsoo.ru/ff0b1858
4 3aryxatomue kojiebanus. BeiHyx1eHHbIE KOTeOaHus. bubnunorexa LIOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuueckuii ¥ Npy>KUHHBIA MasITHUKU
44 VYpok-uccnenoBanue «3aBUCUMOCTH TIEPHOJIA bubnuoteka [JOK
KoJe0aHui OT )KECTKOCTHU MPYKUHBI U MAaCCHI TPY3a» https://m.edsoo.ru/ffOb197a
45 [IpeBparenue sHepruu Npyu MEXaHUYECKUX KOJIEOAHUIX



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
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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https://m.edsoo.ru/ff0b197a

JlabGopaTopHas paborta «OmnpeneneHne 4acTOThl U

but6mmoreka [IOK

46 -
nepuo/ia KojiebaHu MPY)KUHHOTO MAasSTHHKA https://m.edsoo.ru/ffOblaec
Jlaboparopnas padota «I[IpoBepka HE3aBUCUMOCTH
47 nepuo/a KojiebaHui rpy3a, MOABEIICHHOTO K HUTH, OT bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ff0b197a
MAacchl Ipy3a»
48 Mexanundeckue BoTHbI. CBOKWCTBA MEXaHUYECKUX BOJIH. bubnnorexa [JOK
[IponosibHBIE M TONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koH(pepeHius "MexaHM4YeCKHue BOJHBI B TBEPIOM
tene. CelicMUUYeCKUe BOJIHBI"
50 3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccienoranue "HalOironeHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"
59 I'poMKOCTb 3ByKa U BHICOTA TOHA. AKYCTHUECKUIA
pe30HaHC
53 Ypok-koHbepeHus "YIIbTpa3ByK U HHPPA3BYK B bubmmoreka [JOK
IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka k KOHTPOJILHOM paboTe 1Mo TeMe "3aKOHBI bu6nmorexa LIOK
coxpaHeHus. MexaHn4yeckre KojaeOaHusi U BOJIHbBI" https://m.edsoo.ru/ff0b25f0
55 KonTtponbHas pabota o Teme "3akoHbI COXpaHEHHUS.
Mexanuueckue KoneGaHus ¥ BOJTHBI"
56 DNEeKTPOMarHUuTHOE MoJje. DIEKTPOMAarHUTHBIE BOTHBI brbmmorexa LTOK
' P https://m.edsoo.ru/ffob2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-koupepenius "lllkana 37€KTPOMarHUTHBIX BOJIH.
58 Hcnons3oBanme 3€KTPOMArHUTHBIX BOJIH JIJIST COTOBOM bubmmorexa [JOK
| https://m.edsoo.ru/ffOb2fe6
CBSI3U
VYpok-uccnenosanue "M3ydeHne cBoicTB
bubnunorexa LIOK
59 ANEKTPOMATrHUTHBIX BOJIH C IIOMOIIbI0 MOOHMIIEHOTO
" https://m.edsoo.ru/ff0b2c6c
TenedoHa
60 Pemrenue 3aiau Ha onpeaeneHne 4acToThl U JTMHBI

BHGKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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61 DJIeKTpoMarHuTHas npupoja ceera. CKOpoCTh CBETA. bubmuoreka [IOK
BonHoBEIE cBONCTBa CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBera. [IpsiMmonuHeitHOe pacripocTpaHeHne bubmmoreka [JOK
ceera. 3armenus ConHua u JIyHsl https://m.edsoo.ru/ffO0b3658
63 3akoH oTpaxkeHus cBeTa. 3epkana. Pemienue 3ai1au Ha bubnmnoreka HOK
IIPUMEHEHHE 3aKOHA OTPAXKCHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA bubmmorexa [JOK
https://m.edsoo.ru/ff0b3aea
[TonHoe BHyTpeHHEe oTpakeHue cBeTa. Mcnonb3oBanue
65 MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX bubmmorexa [JOK
https://m.edsoo.ru/ff0b3c5c
CBETOBOJAX
Jlaboparopnas pabota "HccnenoBanue 3aBUCUMOCTH
66 yria MpeJoOMIICHHs CBETOBOTO Jy4ya OT yIJia MajeHus Ha
rpanuiie "Bo3nyx-cTekyno""
Ypok-koHpepennus "Mcrnoab30BaHuE MOIHOTO
67 BHYTPEHHET0 OTPa)KEHHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHASI CBSI3b"
bubmmoreka IIOK
68 JInn3el. OnTryeckas cuiia JMH3bI https://m.edsoo.ru/fOb3f2c
. bubmuoreka [IOK
69 [Toctpoenue n300paxeHuit B TMH3aX https://m.edsoo.ru/ffob4dda
70 JlaGopatopHnas pabota "Onpeznenerue GoKyCHOro bubnnorexa [JOK
paccTOSsIHUS U ONTHUYECKON CHIIBI COOMpAroIIel JTUH3bI" https://m.edsoo.ru/ff0b4206
" " bubnuoteka [JOK
71 VYpoxk-koHpepenuus "OnTHuecKue TMH30BbIE TPHOOPHI https://m.edsoo.ru/ff0c0aze
72 I'na3 kak ontudeckas cucreMa. 3peHue bubnmorera LHOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepenuus "edexrs! 3penus. Kak coxpaHuTth
3penue"”
74 Paznosxxenune 6emnoro cera B ciektp. OnbiTel HetoTOHA. bubnmnorexa [JOK
CroxeHne CneKTpalIbHBIX 1IBETOB. [lucnepcus ceera https://m.edsoo.ru/ffOc0f4c
75 Jlaboparopnas paboTa "ONBITHI 1O Pa3I0KEHUIO OEIOTO bubnmoreka [JOK



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
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

CBETa B CIIEKTP M BOCTIPUATHIO [IBETA MPEIMETOB IIPU UX
HaOJII0JICHUHU Yepe3 [IBETOBBIC (PHIIBTPHI'

VYpok-nipakTukym "BoHOBbIE CBOICTBA CBETa:

https://m.edsoo.ru/ffOcOe2a

76
nucniepcusi, naTepdepennus u nudpaxmus”
bubmmoreka [JOK
77 Omnsitel Pe3epdopaa u rutanerapHas Moieb aToMa https://m.e dSO(])_.[rU /F10c1248
78 [Tocrynater bopa. Moaens aroma bopa
79 Hcnyckanue u morsyionieHrue cBeta arToMoM. KBaHTBI. bubnmnoreka HOK
JluHeityaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
bubmmoreka [JOK
80 Ypok-tipaktukym "HabmtoieHue cieKTpoB UCycKaHus" https://m.e dsoc])_.[ru FF0c1550
81 PangmoaxTBHOCTE U €€ BUIIBI Bubmiorexa OK
https://m.edsoo.ru/ff0c1672
82 Crtpoenune atoMHOTO siipa. HykioHHas Mojienb bubmmorexa [JOK
https://m.edsoo.ru/ffOc18ac
bubnuoreka [{OK
83 PamnoakTuBHBIC ipeBparnieHus. M30Tombt https://m.e dSO(E.Iru fFoclald
84 Pemenue 3agau mo teme: "PagnoakTuBHBIC bubnuoreka [IOK
npespanieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
86 Ypok-koHpepenius "PagnoakTHBHBIC U3TYUYCHUS B bubmuoreka [IOK
MpUpoJie, MEAUITUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3aPsA0BOrO U bubnnoreka [JOK
MacCOBOT'0 YUCEN https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl U SHEPTUH bubmmorexa [JOK
https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ampau no reme "SAnepusie peakuuu”
90 Peakuuu cuntes3a u nenenus siaep. VICTOUHUKHA SHEPTUn but6mmoreka [IOK
CoHIa u 3BE311 https://m.edsoo.ru/ffOc1e88
91 Ypok-koudepenmus "Anepuas snepreTuka. JleicTBus

pPaaOaKTUBHBIX U3TyYCHHUI HA dKUBBIC OPTaHU3MBI"



https://m.edsoo.ru/ff0c0e2a
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[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe

92 "DneKTpoOMarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHbI 1 Bubmmorexa [IOK
P ' P ’ https://m.edsoo.ru/ff0c223e
KBantoBsie siBeHus"
93 KontposbHas padoTa mo teme "DIeKTPOMarHUTHOE 1
noJje. DJeKTpOMarHuTHeIe BOJIHbI. KBaHTOBEIE siBIICHUS"
94 [ToBTOpenue, 06o6menue. Jlaboparopusie paboThI 1O 1 1 bubmmoreka [JOK
Kypcy "B3aumoneiictue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o600IIeHNE. Perenue pacueTHhIX U 1 bubmuorexa [JOK
KauecTBEHHBIX 3a1a4 1o Teme "TeruioBele mpoueccol” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 06061meHue. Pemenne pacueTHbIX U
96 KadyecTBeHHBIX 3amad o Teme "KIIJ] TemioBsix 1 bubmorexa HOK
o A https://m.edso0.ru/ff0c2a22
JBUTATENeH
[ToBTOpeHme, 0600meHue. Pemenne pacueTHBIX U
97 KadeCTBEHHBIX 3a7a4 mo teme "KITJ] 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2b30
ANEKTPOYCTAHOBOK
08 [ToBTOpenue, 06o6menue. Jlaboparopusie pabOTHI 11O 1 1 bubnnoreka [JOK
Kypcy "CBeToBbI€ ABICHUS" https://m.edsoo.ru/ff0c2c52
99 IToBTropenue, o0o0menue. Pabora ¢ TekcTamu o Teme 1 bubmuoreka [IOK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
10 [ToBTOpenue, 06061eHue. Pabota ¢ TekcTamu 1o Teme 1 bubnmnoreka HOK
0 "Konebanus u BOTHBI" https://m.edsoo.ru/ff0c2e82
10 [ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1Mo Teme 1 bu6nmorexa LIOK
1 "CBeToBBIC SIBJICHHS" https://m.edsoo.ru/ff0c3044
10 IToBTropenue, o600menue. Pabora ¢ TekcTamu 1o Teme 1
2 "KBanToBas u sinepHas ¢puzuka"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOAMNYECKOE OBECMNMEYEHMUE OBPA3OBATE/IbHOIO NMPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIS1 YHEHUKA
7 KJIACC

1.®usuka, 7 knacc/llepoimikun A.B., OO0 «/IPODPA»; AO «M3xarenbcTBo
[Tpoceemenuey; 2017

2. Kabapauu O.®., Opios B.A. /O.®. Kabapaun, B.A. OpioB. — DKcliepuMeHTaIbHbIC
3amanus mo ¢puszuke. 9-11 kmaccel. — M.: Bepoym, 2001. — 208c.

3. [IporpamMmmHOE oOecrieueHHE.

4, 1C. llIxona. ®usmka, 7-11 kn. bubnuoreka HarmsaHbIX mocoouit. — ITox pegakuueit H.K.
XaHHaHOBA.

5. CDforWindows. ®u3suka, 7-11 k1. Bubanoreka 371€KTpOHHBIX HATISIHBIX TOCOOHIA.

6. @usuka 7-11 knaccel mpakTukyM. HTepakTuBHBIN Kypce husnku. Ousnkon «Kusas Qusuka»
7. Buptyanpsnas mkona Kupumia u Medoaus «Ypoku dusuku Kupunina u Meboaus

8 KJIACC

®usuka 8 kinacc/Ilepoimkun A.B., 000 «IPODA»; AO «13aarensctBo [IpocBemnicHne;
2018

9 KJIACC

®usuka 9 kinacc/ Iepoimkuna A.B., I'yrank E.M., 000 «/IPOD®A»; AO «M3narenbcto [IpocserieHney;
2019

METOJANYECKHWE MATEPHUAJIBI 1JI51 YYUTEJIA
7 KJIACC
1. Jlykamuk B.M. C6opHHK BonpocoB 1 3aj1a4 1o ¢usuke. 7-9 k1. — M.: [Ipocsemenne, 2010. —192c.

2. Kupuk JI.A. ®uznka — 7. Pa3HOYpOBHEBBIE CAMOCTOSTENILHBIC U KOHTPOJIBHBIE PabOTHI. —5-¢ n3manue,-
M.MJIEKCA, 2013.

3. Acraxosa T.B. ®usuka. 7 xnacc. JJaboparopusie padoTsl. KonTponsubie 3amganus. —Caparos:JIuneii, 2014.

4. «KoHTponbHO-U3MepHUTeIbHbIe MaTepuanbl. Pusuka. 7 kiacc/Coct. H.U. 3opun. — 2-¢ usn.,nepepad. —
M.:BAKO, 2013.

5. Mapon A.E. ®usuka. 7 kinacc: yauebno-metoguueckoe mocooue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c¢.:

8 KJIACC
1. Mapon A.E. ®usuka. 8 knacc: yuedHo-mMeToauueckoe nocooue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c¢.:

2.H.B. ®unonosuu Meroanueckoe nmocodue 2015 M. Jlpoda



3.A.E. Mapos, E.A. Mapon CamocTosiTeTbHbIE U KOHTPOJIbHBIE paboThI-8 kiacc 2017 M. JIpoda
4.B.B. lllaxmatosa ,O.P. Illedep Anarnocruyeckue padbotsi -8 kiacc 2016 M. poda

5.A.E. Mapon, E.A. Mapos, C.B. [To3oiickuii Coopark Bornpocos u 3agau 2015 M. [Ipoda

9 KJIACC

1. Jlykamuk B.M. C6opHHK BonpocoB u 3a1a4 1o ¢usuke. 7-9 k1. — M.: [Ipocsemenne, 2010. —192c.

2. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSTEIBHBIE U KOHTPOJIBHBIC pa0OThI. —5-€ U3/1aHue,-
M.MJIEKCA, 2013.

3. «KouTpoabpHO-u3MepuTenbHbie Matepuaisl. dusuka. 9 kinacc/Coct. H.U. 3opun. — 2-¢ uzn.,nepepad. —
M.:BAKO, 2013.

4. Mapon A.E. ®usnka. 79xiacc: yaeOHo-Meronuueckoe nocooue/ A.E. Mapon.- M.: [lpoda, 2011.- 123c.:

5. .KoHTpoubHbIE U caMocTosATeNbHBIE paboThI IO (pusuke. 9 Kacc: Kk y4eOHUKY
A.B. Ilepoiikuna, E.M. I'yrauk «®usuka 9 kinacey» / O.W. I'pomuesa. — M.
Uz narensctBo «OKk3aMeny, 2014,

6. Tectsl mo ¢pusuke. 9 kinacc: k yaueOnuky A.B. [lepoimkuna, E.M. I'ytHuk «®@usnka
9 knace» / O.U. I'pomrieBa. — M.: MzmarenberBo «Ox3ameny, 2010.

7. . ®usuka. 9 kiacc. TemarHueckue TECTOBbIC 3aAaHus I TOAroToBKH K [ A / aBT.-
coct.: M.B. boiinenko, O.H. Mupoukuna. — fpocnasibs: OOO «Axkanemus

pasButus», 2014.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIIACC
1. bubmmoreka — Bc€ mo mpeamery «Pusuka». — Pexxum gocryna: http://www.proshkolu.ru

2. BusieoonsiThl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Eaunas komnekuus nupoBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum gocryma: http://school-
collection.edu.ru

4. nTepecHble MaTepHabl K ypokaMm (PU3UKH IO TEMaM; TECTHI 10 TeMaM; HarJIsIIHbIE TOCOOUS K ypoKaM. —
Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpazoBaTenbHbIe pecypchl. — Peskum mpoctyma: http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexxum goctyma: http://www.fizika.ru


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

8 kiaacc

1. bubnmmoreka — Bc€ o npeamery «Pusuka». — Pexxum gocryna: http://www.proshkolu.ru
2. BuneoonsiTe Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3. Enunas komekius nudpoBbiX 00pa3oBaTelibHBIX pecypcoB. — Pexxum goctyna: http://school-
collection.edu.ru

4. luTepecHble MaTepHaIbl K ypoKaM (PU3KUKH IO TeMaM; TECThI IO TeMaM; HarJIsAHbIe TOCOOUs K YpOKaM. —
Pexxum nocryna: http://class-fizika.narod.ru

5. ludpossie oOpazoBaTenbHbIe pecypehl. — Pexum nocrymna: http://www.openclass.ru

6. DnekTpoHHbIC yueOHUKH 10 (usnke. — Pexxum noctyna: http://www.fizika.ru
9 kacc

1. BuneoornsITsl Ha ypokax. — Pexxum nocrymna: http://fizika-class.narod.ru

2. Enunast kosuiekius nudpoBbIX 00pa3oBaTe/IbHBIX pecypcoB. — Pexxum goctyna: http://school-
collection.edu.ru

3. I/IHTepeCHLIe MaTepualjibl K YpOKamM (I)I/I3I/IKI/I 110 TeMaM, TECTHI 10 TeMaM, HarjisiiHble mocoous K YpOKaM. —
Pexxum nocryna: http://class-fizika.narod.ru

4. ITudpossie 0Opa3oBaTenbHbIE pecypchl. — Pesxxum poctyma: http://www.openclass.ru
5. DnekTpoHHbIe yueOHUKH 10 (usnke. — Pexxum noctyna: http://www.fizika.ru

6.Iucranmnuonnas mkoia Ne368 http://moodle.dist-368.ru/
OtkpeiThil K1ace. CeTeBoe 00pa3oBaTeIbHOE COOOIIECTBO.
http://lwww.openclass.ru/node/109715

7. Enunast konekus nupoBbIX 00pa3oBaTebHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBII EHTP HHPOPMAIIMOHHO-00Pa30BATEIBHBIX PECYpPCOB.
http://www.fcior.edu.ru/

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

10. T'azera «1 cents0ps» marepuainsl o ¢usuke. http://archive.1september.ru/fiz
11. Aaumanuu pusnueckux oobekToB. http://physics.nad.ru/

12. )KuBas ¢usuka: odydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/

14. ®dusuka: kosuteknus onsiToB. http://experiment.edu.ru

19. Mucrannuonnas mkoja Ne368 http://moodle.dist-368.ru/

20. OTkproIThIi KI1ace. CeTeBoe 00pa3zoBaTeILHOE COOOIIECTRO.
http://www.openclass.ru/node/109715


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
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http://www.fcior.edu.ru/
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http://www.fizika.ru/
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http://www.openclass.ru/node/109715

21. Enunas xoyutekuus nu@poBbIX 00pa30BaTENbHBIX PECYPCOB.

22. ®enepanbHbIi HEHTP HH(OPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

MATEPHAJ/IBHO-TEXHUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O TPOLECCA

YYEBHOE OBOPYJIOBAHUE
Ob6opynoBanue 1 MPUOOPHI:

Homenknatypa yueOHOTO 000pYyI0BaHUS 1O (PU3HKE OMpEaesseTcss CTanaapTaMu (PU3HIECKOTo
o0Opa3oBaHUsl, MUHIMYMOM COJIepKaHHs Y4eOHOTO MaTepuala, 0a3uCHOW MporpamMmoii 00Imero
oOpaszoBaHus.

JU1sl MOCTaHOBKM JIEMOHCTPALIUN JOCTATOYHO OJHOT0 SK3eMILIsIpa 000pyA0BaHus, A1l PPOHTAIBHBIX
nabopaTOpHBIX PadOT HE MEHEE OJTHOTO KOMILIEKTa 000pyIOBaHMS HAa IBOUX YUALHXCSI.

[lepeueHb 1€MOHCTPALIMOHHOTO 0O0OPY/I0BAHNUS:

[ap ¢ KoIbIIOM, MOZIETH KPUCTAIUINYECKUX PEIIETOK, HAOOP TeNeKeK, IPUOOp s JEMOHCTPALuU
PaBHOMEPHOTO MPSMOJIMHEWHOTO IBUKEHUS, JEMOHCTPAILIMOHHBIN IPpUOOp MO MHEPILIMH, BECHI C Pa3HOBECAMH,
Habop rpy30B [0 MEXaHUKE, TMHAMOMETD, TMHAMOMETP JIBYHaIpaBJeHHbIH, map [lackans, cooOuatoniecs
COCYy/bl, ppluar, Habop OJ0KOB, IIMJIMH]P U3MEPUTENbHBIN C TPUHAICKHOCTAMU (BeAEPKO ApXHUMena),
puOop 11 AEMOHCTPAINH JaBJICHHUE Ta30B U XKUAKOCTEN, MPUOOP ISl IEMOHCTpAuu aTMoc(hepHOro
naByieHus (MargeOyprekue noayuapus ), npuoop A IeMOHCTPALUU JaBJIECHUS BHYTPU XKHUIKOCTH.

[Tpubopsl: OapoMeTp, MAHOMETP KUIKOCTHBIN 1E€MOHCTPALIMOHHBIH.

OBOPYJIOBAHME J1JISI MTPOBEJEHU S JIABOPATOPHBIX, TIPAKTUYECKHUX PABOT,
JEMOHCTPAIIUHA

O6opynoBaHue 1J1 MPOBEIEHU JIa0OPATOPHBIX U MTPAKTUYECKUX pabOT
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