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HHOACHUTEJIbHASA 3AIINCKA

[IporpamMa mo ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yiabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI1
oOpasoBarenbHOl Tporpammbl, TpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIeNmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio u3ydeHus (U3MKH Ha
JeSITeIbHOCTHONH ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmmszanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.
[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia 1Mo ToJaM
o0ydeHust (1Mo Kjiaccam), NpeajgaraetT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCp)KaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroINXCs.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3rKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsi €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IperocTaBiseT HaumOojee siCHble OOpas3lpl MPUMEHEHHMs HAy4dHOro MeToja
MO3HAHUS, TO €CTh CII0CO0a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OnHa M3 IIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM U HHTEpeca K Hayke Yy
oOydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTBD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® HHTEPHPETUPOBATH JAaHHbIE W MCIOJIb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OPraHU3aIUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenuss Poccuiickont ®enepanun
(mpotoko ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu nzyyenus pU3NKH:
e [puoOpeTeHHue HHTEpeca U CTPEeMIIEHUS OOy4aroMXCs K HayYHOMY HW3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (opMupoBaHHE MPEACTABICHUNA O POIM (PU3UKHU JIJIsl pA3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX c(epax Oynaymeid mnpodeccuoHalIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3MKOH, MOATrOTOBKA K JaibHENIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

0o0pa3oBaHus 00ecreunBaeTCs pelICHUEM CIICAYIOLINX 3a4a4:

e mpuoOpereHHe 3HAHMKA O JAUCKPETHOM CTPOCHUHM BEIECTBA, O MEXAaHHMUYECKHUX,
TEIUIOBBIX, IEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHHe yMEHUHl ONUChIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
UCIIOJIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB DELICHMs MNPOCTEHIINX pacuyETHBIX 3a7ady C HCIOJIb30BaHUEM
bu3nuecKkux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/]1a4;

e Dpa3BUTHE YMEHMH HaOIOJaTb NPUPOAHBIC SBJIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAaHUS C MCIIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OCBOEHHE MNPUEMOB PAOOTHI C HMH(OpPMALUEH (U3NUECKOro COAEp)KaHUs, BKIHOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha u3yuenune ¢usuku (6a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HeZIeNi0).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BhIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIIUCKA IKCTIEPUMEHTAIBHBIX
3aJJaHMi, TIpe/IIaraeMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO 3K3aMeHa 1o (hU3HKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3nYeCKue SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydyaroT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJI TO3HaHWs: HaOJI0JEHHE, IIOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBM)KEHHUE THIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaeMoro spieHus. OmnucaHue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U NpoUEAYypa NPSAMbIX U3MEPEHUNM aHAJTOTOBBIM M LU(POBBIM

puoOpoOM.

Jlabopamopnwsie pabomot u onvimeul.

1. Ompenenenue UEHBI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne paccTOsTHUM.

3. UMsmepenue o0bEMa KUIKOCTHU U TBEPJIOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEI.
5. HsmepeHue TtemmepaTypbl IpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4uKa

TEMIEPATYpPHI.
6. IIpoBeneHue wucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATHHOCTh MOJIETA IAPHKA,
MyIEHHOTO TOPU30HTAILHO, TEM OO0JIbIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIE CBeIeHHS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOEHUE BEIIECTBA.

JlBmkenne dacTui] BemectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
BpoynoBckoe nBmwkenue, muddysus. BzaumopeiicTBue dYacTWIl BeUIECTBA: MPUTSHKEHUE H
OTTaJKUBaHUE.

ArperaTHple COCTOSIHHSI BEIISCTBA: CTPOCHHE Ta30B, IKHJAKOCTEH W  TBEPIBIX
(KpHCTAUTMYECKUX) Tel. B3aMMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBMKEHUS.

2. HaGmoaenue muddy3uun.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WUITU OTTATKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimeol.

1. OrmeHka guamMeTpa aToMa METOJAO0M PSAIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.



Mexanndeckoe JaBrkeHue. PaBHOMepHOe W HepaBHOMEpHOE JBHKeHUE. (CKOpOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lmotHocth BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTs. CiioxkeHue Cuil, HalpaBiIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

1. HabmroneHue MeXaHu4ecKoro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOTO JBUKEHUS.

3. HaOmroneHue siBeHUS MHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEll.
5. CpaBHEHHE MaccC 110 B3aUMOJACHCTBUIO TEII.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnwvie pabomot u onvimeol.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHHUs (IIapUKa B >KUIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jayee).

2. Ompenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IMIapuKa M0 HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHIIBL.

5. OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCs TOBEPXHOCTEH.

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

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUEHUS J1aBlieHus. [laBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT o0bEMa, Temmneparypsl. [lepenaya naBineHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUAKOCTH OT
rmyounsl.  [mapocratmueckwii  mapamokc. CooOmaromuecs cocyabl.  [mapaBiamueckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3IYLIHOU
ob6omnouku 3emmu. OmnbiT Toppuyernnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JlelicTBHE )KUIKOCTU U Ta3a Ha TOTPYXEHHOE B HUX TeJ0. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATypBhl.

Ilepenayda naBneHus KUIKOCTHIO U Fa30M.
Coo0bmraronirecs: CoCy/bl.
I'mapaBamyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHUS.



3aBUCHMOCTh BBITAIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WJIM IMOTPY>)KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOW B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BbITAJKUBAIOMIEH CHJIbI, JIEUCTBYIOIIEH Ha TeJO, MOTPYyKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBL, JACUCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YAaCTH TeJla U OT IIOTHOCTH
KHUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKM U ONpEICICHHUE €€
Irpy30I10ABEMHOCTH.

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

[IpocThle MeXaHU3MBL: pblyar, OJIOK, HakKJIOHHas IUIOCKOCTb. lIpaBuio paBHOBecus

pplyara.

[IpumeHeHne mpaBuiia paBHOBECHUS pbluara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.

KIIJ mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.
Mexannueckas sHeprud. KuHeTmdeckas W mnoTeHIUMalnbHas 3Heprus. lIpespaiieHune
OJIHOTO BU/Ia MEXaHUYECKON SHEPTUU B JPYroil. 3aKOH COXpaHEHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie padomol u onvimel.
1. Ompenenenune paOOThI CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenue KI1/] HakIOHHON MIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO--KMHETHYECKOM TEOpUU CTpOEHUs BellecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYIIL. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpuctammmyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN

MOJIEKYJISIPHO--KMHETUYeCKOW Teopuu. (CmaunMBaHUME M KalWULIPHbIE sBIEHUS. TerioBoe
pacIIMpEeHHE U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHKEHHUS YaCTHII.
Buytpennsis  sHeprus. CrnocoObl WM3MEHEHHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
COBCPIHICHUC paGOTBI. BI/II[LI TCILIONCpCaAaYn: TCILNIOMPOBOAHOCTh, KOHBCKINA, U3JTYUCHUC.



KommuectBO Temnorel. YaelnpHas TEIUIOEMKOCTH BeIllecTBa. 1e€IUI0O0OMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHue M OTBepJeBaHHE KPUCTATUIMUECKHUX
BEIIECTB. YAenbHas Termyora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Termora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMUBa. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIHN Y 3aI[UTa OKPY>KArOIIEH Cpeibl.

3aK0oH COXpaHEHUs U IPEBPAILICHHS PHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBieHnit CMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

V3MeHeHre naBlIeHUs Ta3a MPU U3MEHEHUN 00bhEMa U HAarpeBaHUY WIIH OXJIKICHUH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.

Bunp! Teruionepenayn.

OxnaxJIeHrue MpU COBEPIIEHUU PaOOTHI.

W Nk WNE

HarpeBanue mipu coBepiiieHud padOThl BHEITHUMU CUIIaAMH.
. CpaBHEeHUE TEMIOEMKOCTEN pa3INYHBIX BEIIECTB.
. Habnronenue xunenus.
. HabmroieHue mocTostHCTBa TEMIIEPaTyphl MPH TUIaBICHUH.
13. Mojenu TemIOBLIX ABUTaTelei.
Jlabopamopuvie pabomol u onvimol.
1. OnbIThI O 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.

[
= O

=
N

OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIJIOBOTO PACUIMPEHHs ra30B, KHUIKOCTEN U TBEPIBIX TEI.
Omnpeznenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTb JaBJIECHUS BO3AyXa OT ero o0béMa u
Harp€BaHusd UKW OXJIAXKICHUA.
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6. IlpoBepka THMNOTE3bl JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
7. HaOmoneHne m3MeHEHHs BHYTPEHHEW SHEPrHM Tella B pe3yJbTaTe TeIulonepenadu
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiuei BOABI.
9. OmpezneneHue KOJIUMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEIJIOOOMEHE C
HarpeTbIM METaJUINYECKUM I[IUIHHIPOM.
10. Onpenenenue yenbHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue nmpoluecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AYyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3auMmonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSOKEHHBIX TEJI OT BEJIWYUHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTB 3iiekTpuyeckoro notis. [IpuHIun cynepno3unuu
IIEKTPUYECKUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS IIEKTPUUECKOTr0 3apsa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. cTOUuHMKM
IIOCTOSIHHOT'O TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUM TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OJeKkTpudeckoe HamnpsbkeHue. ConpoTUBICHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 118 ydacTka Lenu.
[TocnenoBarenbHOE U NapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOIO TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMbikaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe mMoJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe JJIs1 Ku3HU Ha 3emuie. OnbIT DpcTeaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb HOCTOSHHOrO TokKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuino  JleHna.
Onextporeneparop. CrocoObl MOMYyYSHHs] 3NEKTPUUECKOW HHEPTUU. DIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpavyuu.

DneKkTpu3anus Ted.
JIBa posa aNeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYeCKass UHTYKLUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[IpoBOIHUKY U AUDIEKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.
N cToYyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. 'a30BBblii pazpsn.

. U3MepeHue cuibl Toka aMIepMeTpoM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAPSAKCHUSA BOJIBTMCTPOM.
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. PeoctaTt 1 MmarasuH conpoTUBICHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKXHOCTH pa3/I€JICHMs IT0JIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.
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. MarauTHoe moJje Toka. DJIeKTPOMAarHurT.
. JleficTBuE€ MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.
. SHGKTpOI[BI/IFaTeHB ITIOCTOSIHHOI'O TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SIBJICHHUA BHCKTpOMaFHHTHOﬁ HUHAYKIWU.

N
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. OnpiTel Dapanes.
. 3aBUCUMOCTb HallPaBIEHUS MHAYKIIMOHHOI'O TOKA OT YCIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOIO TOKa.
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Jlabopamopnusie pabomul u onvimot.

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJ HHAYKIIUEH U TIPU CONPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDIEKTPUKH.

COopka u mpoBepKka padOThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

W3mepenue u peryinpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH NPU TMOCIEAOBATEIHLHOM COEIWHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Jyisi CUJIbI TOKA MPU HapauIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIbI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HalpsHKeHUS
Ha Heu.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOIO B3aUMOJEHCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3elIeHUN.
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16. MccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJNIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIbI B3aUMO/IEUCTBHS KATYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AeCcTBHUSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3smepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 10 HMCCIIEAOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEOBaHUE
W3MEHEHUH 3HAYEHUs U HaIIpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanndeckoe aBrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXKeHue. HepaBHoMepHOe
npsIMOJIMHENHOE ABM>KeHHe. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella IPH HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mipsiMoiinHelHOe BkeHne. CBoOoaHoe manenne. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JIluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

ITepsoiii 3akon Herotona. Bropoii 3akoH Hetorona. Tpetuii 3akoH Herortona. [Ipuniun
CYIIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBXKEHHS, Cujla TPEHUs
MIOKOSI, IPYTHUE BUJbI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMHMPHOI'O TATOTEHMs. YCKOpEHHE CBOOOIHOIO MajeHUs.
JBuxenue 1uaner Bokpyr Connna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Tea0. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpaieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Umnynec Tena. M3menenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHHUs HUMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanunueckass pabota U MOIIHOCTb. PaGoTa cui TsKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIUuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCJia, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIH.

IToTrenumanpHas 3Heprus cxkaroi npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOGmoeHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

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

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSIMOIMHEHHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKCHHUS.

5. HaOmroneHue nBUXKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIYKCHHH OTHOCUTEIIBHO KaOMHETa (PU3HKH.
3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MaccChl Tela U IeUCTBYIOIIEH Ha HETO CUJIBI.

8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TeJ.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3oBaHus SHEPTUH PU B3AUMOAECHCTBUM TeEIl.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COMIOTHO YIPYIOM B3aUMOIEHCTBUH.

14. HaGnroieHNe peakTUBHOIO IBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU PpU CBOOOJHOM MaICHHH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JABHKEHUU TeJla MOJ] IeUCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoncTpynpoBaHue TpakTa I pa3rOHAa W JAJIbHEHIIET0 PaBHOMEPHOIO JBHKECHUS
IIApUKA WK TEIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

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

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH NMPHU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaJIbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psiJi HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLIHUE
IIPOMEXYTKH BPEMEHH OJMHAKOBBI.

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

7. Omnpenenenue kodppuImeHTa TPECHUS CKOTBKCHHUS.

8. OmnpeneneHue XKECTKOCTH MPYKUHBI.



9.

Onpenenenne pabOTHl CUJIIBI TPEHUS NPU PABHOMEPHOM JIBXKEHUU Tejla IIO0
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH MPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCEIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexannveckue Kos1e0aHUsI M BOJIHBI.

Konebarenbnoe nsmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
amIuTyna. MaremMatud4ecKuil M NPYKUHHBIM MasTHUKMU. lIpeBpamieHue sHepruu Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CBolicTBa MEXaHUYECKUX BOJIH. HpOIIOJII)HBIe " MOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHN4eCKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTbH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1eHCTBUEM CHIIbI TSDKECTH U CUJIbI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaGumoeHne BEIHYKACHHBIX KOJICOAaHUI M Pe30HaHCa.

PacripoctpaneHue npoJ0IbHBIX U MIONIEPEYHBIX BOJIH (Ha MOJIENN).

HaGumtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHUYECKHI pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenue 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
OnpezneneHye 4acTOTHI U MepHoja KojaeOaHU MPy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTH Mepuosia KoseOaHWH MOJBEIIEHHOTO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH NEpHOJa KoJeOaHUH NPYKMHHOIO MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuojia KojeOaHUil rpys3a, MOJABEHIEHHOTO K HHUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Irpy3a U KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JEKTPOMArHUTHBIX
BoJH. [Ilkaia 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH 111 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
JHemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BonHoBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimeol.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Pasznea 11. CBeToBLI€e IBJICHNUS.
JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsiMonuHeitHOE pacnpoCTpaHEHUE CBETA.
3atmenust Connia u JIynsl. Otpaxenne cBera. [lmockoe 3epkano. 3akOH OTpaXKE€HHUsI CBETA.



[Ipenomnenue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHyTpeHHEe OTpakeHUE CBETa.
Hcnoap30BaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucreMa (QoToanmapaTa, MHKPOCKONA M
Teneckona. ['ma3 kak onTudeckas cucreMa. bim3opykocTs U 1alilbHO30PKOCTb.

Pasnosxxenue 6enoro cera B cekTp. OnbiThl HptoToHA. Clio’keHUE CIeKTpaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsimonuHEIHOE PacIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tony4yenue n300paxeHuit C MOMOIIBIO JIUH3.

[Mpuniun aeiictBus goroarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopens rnasa.

11. Pa3noxxeHue 6enoro cBeTa B CHEKTP.

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

1.
2.
3.

No vk

Hccnenosanne 3aBUCHMOCTH yTJIa OTPaKEHHS CBETOBOI'O JIy4a OT YIja MaJeHHs.
N3y4yeHne xapakTepUCTHK N300paKeHUs IIPeIMeTa B INIOCKOM 3epKalle.
Hccnenopanne 3aBUCUMOCTH yIUIa NPEJIOMIIEHHs CBETOBOTO JIyda OT yIJla IaJieHUsl Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Nonyuenue n300paskeHU C IOMOLIBIO COOMPAIOIIEH JTUH3HL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONTHUYECKOH CHIIbI COOMpAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTD.

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IBETOBBIE
(UIBTPBIL.

Pa3znen 12. KBanToBble sIBJIEHHUS.

OmneiThl Pe3epdopaa u mnanetapHas mojenb aroma. Moaens atoma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oeta- uw ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnass mozens aromuoro siapa. W3orombl. PanmoaktuBHble mnpeBpaieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJiep.

SAnepHble peakiy. 3aKOHbI COXPaHEHUS 3apsSA0BOIO U MAaCCOBOTO YHMCEN. DHEPIUsl CBA3U
aToMHbIX siaep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUS paAMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oV kwNRE

CHexTpsl U3JIy4eHHs U TOTJIOLIEHUS.

CriexTphl pa3aMyHbIX I'a30B.

CnexTp Boaopo/a.

Habmionenue TpexoB B kamepe Busbcona.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUEHUH.

Perucrparnus nzmydeHus: pUpOJAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnusie pabomul u onvimot.

1. Habmro/ieHue CIUTONIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TpPEKOB: M3MEpEHHE HSHEPrMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

doTorpadusim).

3. HMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBEHO--0000IIAIOIIMKA ~ MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3alluu |
0000111IeHNsT TPEMETHOTO COJICPYKAHMS U OTBITA AEATEIIEHOCTH, IPUOOPETEHHOTO MPU U3yYCHUN
BCEro Kypca (pU3MKH, a TakKe JUIs MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
buzuKe 11t 00yJaroIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydeHWW JAHHOTO MOJIYJS PEATU3YIOTCI H  CHCTEMATHU3HPYIOTCS  BUIBI
NEeSITeTPHOCTH, Ha OCHOBE KOTOPBIX 00ecreunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (POpMUPYETCs E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATH (PUINUYCCKUE SIBICHHS, NPUMEHSS TIOJIyYCHHBIC 3HAHUSA,
pemaTh 3a/1a41, B TOM YHUCJIE KaUeCTBEHHBIE U YKCTIEPUMEHTAIbHBIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3zelia pealn3yeTcs 3a CUéT TOro,
YTO 00yYarOLIUECs BBHIMOIHSAIOT 3a/1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUI PacllO3HABATh U HAYYHO OOBACHATH (PU3MUSCKUC SBIICHUS
B OKPY’KaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

UCIIONIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SBJICHUI, B TOM YHWCIE IS
MIPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HAMOOJEEe BaXKHBIX JIOCTIKEHUN COBPEMECHHBIX TEXHOJOTHM,
HaIpUMep, TMPAKTUYECKOTO WCIOIb30BAHUS PA3UYHBIX HCTOYHHUKOB DJHEPrUU HA OCHOBE
3aKOHA MPEBPAIICHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (u3MKM Ha YpOBHE OCHOBHOTO OOIIero oOpazoBaHUs Y

oOyyaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hHU3UUYECKOM
HayKHU;

— [EHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB,

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYUMBIX M ATHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM MTPUMEHEHUEM JOCTHKEHUN (DU3HKU;

— OCO3HAHHE BAKHOCTU MOPATBHO--3TUUECKUX MIPUHIIUIIOB B EATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPUSTHE ICTETHUECKUX KauecTB (PU3MUECKOW HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT0 MO3HAHMS:

— OCO3HaHHE LIEHHOCTU (DPU3MYECKON HAYyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0003HATENHHOCTH, UHTEPECa K UCCIIEeI0BATENIbCKON AeSITENEHOCTH;

5) popMupoBanus KyJbTYpPbl 310POBbS M IMOIUOHAJIBHOIO 0J1IArONOJYYHS:

— OCO3HaHME IIEHHOCTH 0e30macHoro obpa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTe, Ha JOpOrax, C
ANEKTPUYECKUM H TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
e MpaBa y JpPYyroro 4enoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

— aKTUBHOE y4acTHE€ B PEIICHUU MPAKTUYECKHUX 3a]a4 (B paMKax CEMbH, 00pa3oBaTeIbHON
OpraHu3aluy, TOpoJa, Kpas) TEXHOJOTHYECKOM ¥ COIMAIBHOM HANpPaBICHHOCTH,
TPEOYIOMHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— MHTEPEC K MPAKTHICCKOMY H3YUCHHIO TIPOGECCHi, CBSI3aHHBIX ¢ (DH3UKOIA;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

— OpHCHTAlWs Ha TNPUMCHECHHE (PH3WYCCKUX 3HAHWHA IS PEIIeHUs 3agad B 00JacTH
OKpY)Karolel cpejibl, MNIAHUPOBAHUS IMOCTYITKOB W OIICHKH WX BO3MOXHBIX TOCJICICTBHN
JUISL OKPY>KaroIen Cpeibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSIM COUMAIBLHOI U MPUPOIHON CPeabI:

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

— MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITEIbHOCTD;

— MmoTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHCiEe (OPMYJIHPOBATH HJICH,
MOHSITHS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;



e — Oco3HaHHE Ae(HUIUTOB COOCTBEHHBIX 3HAHHUM U KOMIIETEHTHOCTEH B 00JIaCTH (DPU3HKH;

¢ — IUIAaHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTCHI/II/I HOBBIX (1)I/I3I/ILI€CKI/IX 3HaHI/II>'I;

¢ — CTPCMIICHUC AaHAJIIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU IMIPUPOAHI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

® — OIICHKAa CBOMX JEUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO CpEIy, BO3MOXKHBIX
rJ100abHBIX TOCTIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAaHBI MeTalpeaMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEPCAJIbHBIE YUeOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIE IEHCTBUS.

Ilo3naBaTe/IbHBbIE YHHMBepCcaIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC IPU3HAKN O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALNU, OCHOBAHHUS JUIsl 0000IICHHS
Y CPaBHECHHS;

BBISIBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccMaTpUBAeMbIX (PaKTax, TaHHBIX U
HAOJIOJICHUSX, OTHOCSTINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISATh NIPUUMHHO--CJIE/ICTBEHHbIE CBSI3U NMPU HU3YYEHUU (PU3MUECKUX SBICHUN U
nmponeccoB, JAcjaTb BbBIBOJAbI C HCIOJbB30BAHUCM JACAYKTHBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BAPMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENTLHO BbIJICIEHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBaTeLCKHeE AeliCTBUSA:

HCIIOJIB30BATh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1O3HAHU,

MMpOBOAUTE IO CAMOCTOSATCIBHO COCTAaBJICHHOMY ILJIaHY  OIIBIT, HECJIOKHBIN
(I)H3H‘-ICCKHﬁ OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAHUC (I)I/I3I/I‘-ICCKOF0 SABJICHUA,
OLICHUBAThL HAa MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, IMNOJIY4YCHHYIO B XOZIC
HCCJIICOOBAHUS WJIK SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_[CHI/I$[ U BbBIBOJBI II0 PpC3yJibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIOJICHI/ISI, OIIbITa, UCCIICIOBAHUI,

IMPOTrHO3UPOBATH BO3MOKHOC JalbHEHIIee Pa3BUTHUC (I)I/I3I/I‘{eCKI/IX MMpOLECCCOB, a4 TAKKEC
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHSTh pa3jMYHbIe METOJbI, MHCTPYMEHTBI W 3allpoChl MPH IOHWCKE W OTOOpe
WH(OpPMAIIUU WM TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM PU3NUecKor 3a/1auu;
aHATM3UPOBaTh, CUCTEMATH3MUPOBATh M MHTEPIPETHPOBATh WHPOPMALIUIO PA3TUIHBIX
BUIOB U (POPM TIPEICTABICHHUS;



CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIbHYIO (hOpMy NpeacTaBieHuss MHGOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOH
rpadukoif 1 UX KOMOUMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLIC yqeﬁnble JelCcTBUA:

B XOJie¢ OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padoOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJaeMOW TEMbI U BBICKAa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOIepKaHNue 0JIaroKenaTeIbHOCTH OOIICHHS,
COIIOCTAaBJIAITb CBOU CYXXKACHUA C CYXIACHHUAMHU APYIrUuX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYME U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/I‘-IHO MMpEaACTaBJIATh PE3YIbTAThI BBIIIOJIHCHHOT'O (1)I/I3I/I'~I€CKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPCHUMYLICCTBA KOMaH[[HOI;'I u HHIIHBHI[yaJ’IBHOfI pa6OTI)I
NIPU PEIICHUU KOHKPETHOH (pr3ruecKoi mpoOIeMsl,

INpUHHUMAThL LA COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbIBATH I[efICTBHﬂ no cé
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHS HECKOJBKUX JTFO/ICH;

BBIMOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOEMY
HaIlpaBJICHHUIO U KOOPAUHHPYSA CBOU Z[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJAa B OOMMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHS.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peICHHs
bu3nyecKuX 3HaAHMI;

OPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHuN (MHIUBUAYaAIBHOE,
INPUHITHE PELLICHUs B TPYIIE, IPUHATHE PELICHUHN IPyIIo);

CaMOCTOSITENIFHO COCTAaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aauyd WM IUIaHa
UCCIIIOBAaHMUSI C Y4ETOM MMEIOLIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh Mpe/iaraéMble BApUAHThI PELICHUN;

Jienath BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUSA (HEAOCTH)KEHUS) pe3yJbTaTOB JAESITEeIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (HU3HUECKOTO
UCCIIIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallUii, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/IbTATA LEIH U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO APYrOro YeJOBEKa B XOJE CIOPa WM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY NpHU peuleHHHn (U3NYEeCKUX 3ajad WIM B
YTBEPKJICHUAX Ha HAy4YHbIE TEMBI M TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

UCIIONIb30BAaTh MOHATHS: (U3NYECKUEe U XUMHUYECKHE SBJICHUS, HaOII0JCHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, XKHMIKOE, razoo0pa3zHoe), MEXaHUYEeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpPaeKTOpHsl,
paBHOJICHCTBYOIIAs cuia, nedopManus (ympyras, IUJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCY/IBI;

paznuuath sBieHus (quddys3us, TEII0BOE ABUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE NBIKEHUE, MHEPLUs, B3aHUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOM OChbIO BpallleHMs], Iepegada JAaBlIeHUs TBEPIbIMU
TeJIaMHU, KUAKOCTIMU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUE TeJl, IPEeBpalleHus
MEXaHMYECKOM HEPTUH) MO OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYKAIOIIEM MHUPE, B
TOM uucie (pU3UYEeCKHe SIBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CWIBI TPEHHS B IPUPOJE U
TEXHHUKE, BJIMSHHUE aTMOC(PEPHOTO AABJIEHUS Ha XUBOW OpraHusM, IUIaBaHUE pbIO,
pplYard B Teje YelOoBEeKa, MPU STOM MEPEeBOJUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTKCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3HUECKHUe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTh BEIECTBA, BPEMs, MYyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tesla, CWila TPEHHs, JaBlIEHUE
(TBEpHoOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAS CHJIa, MEeXaHWYeckas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(pPULIMEHT ™oJe3HOro JercTBus
MEXaHM3MOB, KUHETUYECKas W MOTEHLUAIbHAsl DHEPTUs), IPU ONMHCAHUU TMPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOIb3YyEMbIX BEIMYMH, UX 0003HAYEHUS U €TUHULIBI
bu3nyeCKuX BEIMYUH, HAXOAWUTh (POPMYIbI, CBA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYCHHBIX 3aBHUCHUMOCTEH
(bU3HYECKUX BEUYHH,

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBIEHUS U TPOLECCHl, HCMOIb3Ys
npaBujia CJIOXKEHMs CUil (BIOJIb OJTHOW TpsIMOiA), 3akoH ['yka, 3akoH [lackams, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE MPaBUIIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U 3allMCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUUYUHHO-
-CIICJICTBCHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHUX IIAaroB ¢ OMOpPOM Ha
1-2 wu3ydeHHBIX CBOWMCTBa (UBUYECKUX SBJICHHHM, (U3UYCCKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacuéTHbIe 3aaud B 1—2 JCHCTBUSA, HCHOJB3ySd 3aKOHBI U (HOpPMYIIHI,
CBs3bIBAIONIME (DU3MYECKHE BEIWYMHBL: HAa OCHOBE aHAlUW3a YCJIOBUSA 3aJauu
3aMKChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DM3MUYECKUE BEIUYMHBI B (POPMYIBI U



MPOBOAMUTH PAcu€Thl, HAXOJUTh CIPABOYHbIC JaHHbIE, HEOOXOIUMBIC AJIS PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOTYYCHHON (prU3MUecKOr BEIIMUHHBI,
pacrno3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINYECKUX
METO/OB, B OIIMCAaHUM HCCIIENOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAINIOIOKEHUE
(runotesy), pa3idyaTb U HWHTEPIPETHPOBATH MOJYUYEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ ONBITA, A€TaTh BHIBOABI IO €r0 pe3ybTaTaM;

MPOBOAMTH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaThb YCTAaHOBKY W3
NPEIOKEHHOT0 000PYAOBaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITOJHATH NPSIMbIE U3MEPEHHsI PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HMCIOJIB30BAaHMEM AHAJOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aHMCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (DPM3WYECKON BEITMYMHBI OT JIPYTroH ¢
HCIIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH MTyTH PABHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAan
CONPUKOCHOBEHUS TEJ, CUIIBl YIIPYTOCTU OT YIJIMHEHHUs INPYKUHBI, BBITAJIKUBAIOLIEH
CWIBI OT OO0BEMa MOTrpYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TNIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBH TIJIABaHUS TEJ, YCIOBHH pPaBHOBECHS pblyara M OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMUs, COOMpATh YCTAHOBKY U  BBIIOJHSATH
U3MEpEeHUs, cleaysl NPeUIoKEHHOMY IJIaHy, (PMKCHpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOIMIl M TpaduKoB,
JienaTh BBIBOJBI 10 PE3yIbTaTaM UCCIIEI0BAHNS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHHs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHs CKOJIBKEHHMs, [aBJICHHE BO3/1yXa,
BBITAIKMBAIONIAsl CHJIA, JEHUCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACWCTBUS MPOCTHIX MEXAHHM3MOB), CIEAYS MpPEUI0KEHHOU
UHCTPYKLMU: IPU BHIMOJIHEHUH U3MEPEHUH cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYMCIIATH 3HAYEHUE NCKOMOU BEJIMYNHBI;

coOioiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECs COCYy Ibl, OapOMeTp, phlyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAHMUA (B TOM 4YHCIE: MOIIIMIHUKH, YCTPONCTBO
BOJIONIPOBOZA, TUIPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPILIHEBOM HACOC,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O TMpHUMEpax) MPAKTHYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEAHEBHOM >KM3HHM JUIsl oOecreyeHus
0€30MacCHOCTH TpH OOpaIleHud ¢ NpUOOpaMu W TEXHUYECKUMH yCTpOICTBaMH,
COXpaHEHHsI 3JI0pOBbSI M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollleil cpee;



OCYIIECTBIATh OTOOp HMCTOYHUKOB HH(popmanuu B VHTepHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIACIATH HH(POPMALINIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WA MOXeET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BAaTh P BBINOJHEHUM YYEOHBIX 33aHUN HAY4YHO--TIONYJISIPHYIO JIUTEPATYpPy
($U3MUeCKOro Ccoaep)KaHus, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh IMPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIE M YCTHbIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(popManuu (Gpu3n4ecKoro coaepkaHus, B TOM 4YHUCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YY€OHBIX HCCIIEIOBAaHUM, IPU 3TOM
IrpaMOTHO HCHOJb30BAaTh M3yYCHHBIM MOHATUHHBIN ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEMH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pACIpenesaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMy, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JeMCTBUH, aJeKBAaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JESITEIBHOCTH T'PYIIIEI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

UCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JABUKEHUE aTOMOB U
MOJIEKYJ, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKHE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3/yXa, TEMIIEPAaTypa, BHYTPECHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJie, TPOBOJHUKH U JAUDJEKTPUKH, MOCTOSIHHBIA JJIEKTPUUYECKUH TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUS (TEMJIOBOE pacIIMpeHHe W CKaThe, Teruionepenada, TeraoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAlIUs,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTICHUE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, BJIEKTPOMAarHUTHas
WHIYKIMSA) TI0 ONHCAHMIO MX XapaKTEepHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIONTUX JTaHHOE (PU3NIECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUH B OKPYXKAIOIIEM MHUPE, B
TOM 4Hciie (Qu3nyeckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATKCHHE W
KalWUISIpHBIE SIBIICHUS B NPHUPOAE, KpUCTAUIbl B mpupone, uznyueHue CounHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
DJIEKTPUYECKUE SIBJICHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE Mosie 3eMiid, JApeiid MOIICOB, POJb MAarHUTHOTO TOJS JUIsl JKU3HHU Ha
3emiie, IONSPHOE CHUSHUE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTIHMCHIBATh U3yUCHHBIE CBOMCTBA TET U (PU3NYECCKUE SBICHUS, UCTIONB3Ysl (PUINIECCKUE
BENIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, YJeTbHas
TEIJIOEMKOCTh  BELIECTBA, YJENbHAs TEIUIOTA IUIABJICHMS, YAEJIbHAs TEIUIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUsl TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO31YyXa, JJIEKTPUUYECKUN



3apsi, cuja TOKa, OJJIEKTPUYECKOE HaIpsDKEHHWEe, COIMPOTUBIECHHE IPOBOJHUKA,
y/IeJIbHOE COIPOTHUBJICHUE BEILIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IIPH
OMKMCAHUM TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCIHOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEITHMYMH, HaXOIUTh (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (HU3UYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUecKHe SBICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO--KHHETUYECKOW TEOPHH CTPOCHHS BEIIECTBA,
IOPUHLIMAIT CYNEPHO3UIMK Toyield (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEPruM, MPU 3TOM JIaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA WM 3alKCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKCHHUE;

OO0BSACHATh (PU3MYECKHE TMPOIECCHl U CBOMCTBA TEJI, B TOM YHUCJIE M B KOHTEKCTE
CUTYyaIui MIPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISIT
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, (PU3UUYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAlM3a YCJIOBUSA 3aJa4u
3aMKUCHIBATh KPATKOE YCIIOBHE, BBISABIISATH HEIOCTATOK JAHHBIX JJIS PEIICHUS 3aJ[auH,
BBIOHMpATh 3aKOHBI U GOPMYITBI, HEOOXOAUMBIE ISl €€ pelleHus, TPOBOAUTH PACUETHI U
CpPaBHHBATh MMOTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUYUHBI C M3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEUIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  HCIOJNB3ysd  ONUCAaHHE  HCCIEAOBaHUS,  BBIICIATH  IPOBEpsIeMOe
MIPEJIITOJIOKCHNE, OIICHWBATh IPABWJIBHOCTh TOPSAKA TPOBEIACHUS WCCIICIOBAHUS,
JIeJIaTh BBIBO/IBI,

MIPOBOJIMTH OMBITHI TIO HAOJIIOCHUI0 (PU3NICCKUX SIBIICHUN WIH (PU3NICCKUX CBOHCTB
Ten (KamwUIsipHbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIEPATYPhI, CKOPOCTH MPOIlecca OCTHIBAHUS U HATPEBAHUS MPU U3ITyUYEHUH OT IIBETa
W3NIydaromnie  (MOTrJIomaroIiei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEPATYPhl JKUIKOCTH W TUIOMIATU €€ TIOBEPXHOCTH, OJCKTpH3aIUs Tel H
B3aMMOJICHCTBHE DIIEKTPUUYECKUX 3apsIOB, B3aHMMOJICHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaIH3aIisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOHCTBA 3JIEKTPOMAarHWTa, CBOHCTBA 3JICKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (OopMymupoBaTh TNpOBEpPsSEMbIE TPEANOIOKEHUsI, COOUpaTh
YCTaHOBKY W3 TPEINIOKEHHOTO OOOpYyIOBaHUS, OMUCBIBATH XOJ OMbITA H
(dbopMyITHUpPOBaTH BHIBOJIBI;

BBITIOJHATE MPSMbIC U3MEPEHUS TeMITepaTyphl, OTHOCHTEIHLHOW BIAXKHOCTH BO3]IyXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(U3HYECKUX BEIMYHMH, CPAaBHHUBATh PE3yJbTAaThl W3MEPEHUH ¢ YYETOM 3aJaHHON
a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMUHBI OT JAPYroH C
HCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUM (3aBUCUMOCTH CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIU TOTEPEYHOTO CEYCHUS M YACIBHOTO COMPOTHBIICHUS BEIIECTBA
MIPOBOHKKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHS HA MPOBOIHUKE,
HCCJIEIOBAaHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHH MPOBOJIHUKOB):



IUTAHUPOBATh HCClel0BaHNE, coOOMpaTh YCTAaHOBKY U BBIMOJHATH U3MEpPEHUs, CIeays
MPEUIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3YJIbTATHI MOTYYCHHONH 3aBUCHMOCTH B BHJIC
Ta0JIUI ¥ TPapUKOB, IeTIaTh BRIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHUS;

® MPOBOJUTH KOCBCHHBIC M3MEpEeHHsI (PU3MYECKHX BENWUYWH (yAelbHAs TETUIOEMKOCTH
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh AJIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIys
MPEUIOKEHHOW UHCTPYKIIUH, U BEIYUCIISATH 3HAUCHUE BETHYMHBI,

e coOmoIaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMUIBI JEHCTBUS HW3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOl HA HUX OMHUCAHHUSA (B TOM YHCIIEC: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUMK AIICKTPUUYECCKOMN
SHEPTUH, OJJIEKTPOOCBETUTENbHBIE MPHOOPHI, HArpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEIOXPAHUTENH, SJIEKTPOMArHUT, SIEKTPOIABUTATEIh
MOCTOSIHHOTO TOKa), HCIONB3ys 3HAHUS O CBOWCTBaX (PU3WYECKUX SIBICHUU U
HeoOX0ouMbIe (PM3HUECKHUE 3aKOHOMEPHOCTH,

® pacrmo3HaBaTh IPOCTHIC TEXHHYECKHUE YCTPONCTBA M W3MEPHUTEIbHBIC TPHOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, IBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBI IJIEKTPUUYCCKUX IIETIEH C MOCIEA0BATEIbHBIM U MapaJICIbHBIM COCAMHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI 3JIEMEHTOB IEKTPUUECKUX LIETIEH;

® TMPUBOAUTH TpHUMEpPHl (HAXOAWTh HWHGOPMALMIO O TMPUMEPax) MPAKTUIECKOTO
WCIIOJIb30BaHUS (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JUIsi OOecredeHus
0e30macHOCTH TpuU OOpalieHuH ¢ OpuOopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHsSI 3J0pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TIOBEJIEHUS B
OKpYKaroIlei cpese;

® OCYIIECTBIATh TMOMCK HWH(pOpManuu Quandeckoro coaepkanusi B VHTepHere, Ha
OCHOBE HMCIOIIUXCS 3HAHUW WM TYTEM CpaBHEHUS JOIOJHUTEIBHBIX HCTOYHUKOB
BBICTIITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® HCIIOJIB30BATh MPH BBHITOJHEHUN YUCOHBIX 33JJaHUH HAYYHO--TIOMYJISPHYIO JINTEPATYPY
(U3UYECKOTO COJEp)KAHUsS, CIPABOYHBIE MaTepUaNbl, pecypchl ceTu HHTepHeT,
BIQJIeTh TMpHEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUU W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUus, 0000Ias
nH(pOpMAII0 W3 HECKOJbKHX MCTOYHUKOB (PHU3WYECKOTO COJIEP)KAaHUS, B TOM YHCIIC
nyOMMYHO  TPEJCTaBISITH  PE3yJabTaThl  MPOCKTHOW WM  HCCIEI0BATEIhCKOMN
NESTENIbHOCTH, TP 3TOM TPaMOTHO MCIOJIb30BaTh M3YYCHHBIN MOHSATUIHBIN ammapar
Kypca (U3HKH, COMPOBOXKIATH BRICTYIUICHUE TIPE3EHTAIINEH;

® TMpU BBINOJIHEHUU Y4YEOHBIX MPOEKTOB W UCCIEIOBaHUNA (PU3MUECKHX TIPOIIECCOB
pacrpenensaTh 00sS3aHHOCTH B IPYyIMIE B COOTBETCTBUU C IMOCTABIEHHBIMU 3aJadyaMu,
CIEIUTh 3a BBHIIOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATENBHOCTh  TPYIIBI, BHICTPAaUBAaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSIBIISIE TOTOBHOCTh Pa3pemiaTh KOH(IUKTHI.

K xoniy oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHI:



UCIIOJIb30BaTh MOHSATHS: CHUCTEMa OTCUY€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTHueckas),
TPEHUE, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPEerpy3Ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYeCKHe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOrJIolIeHus, anbda-, Oera- W ramma-
U3JIy4€HHUS], U30TOIbI, SACPHAs SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOIMHEHHOE ABUKCHUE, CBOOOHOE MaJIcHUE Tell, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEJ, pEAKTUBHOE JBUXKEHUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXawllue M BBIHYKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETa,
€CTECTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YICHHBIX (U3NUYECKUX SBICHUN B OKPYXKAIOMIEM MUpE (B
TOM 4Hclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIUBEI U OTJIUBEI, JIBIDKCHUE TUTAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHE  BHJIUMOTO,
yIbTPaQUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢dboH, KOCMHUYECKHE IIy4d, pAAHUOAKTUBHOE W3JIyYCHHE TMPUPOIHBIX MHUHEPAJIOB,
JENCTBUE PaIMOaKTUBHBIX M3TyYeHHI HAa OPraHU3M 4YeJioBeKa), MPH STOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3nYeCKUX SIBICHUM;

OTHUCHIBAaTh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SIBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBMXKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIoBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOTHOTO TMAJCHHsI, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYeCKass padoTa M MOIIHOCTh, MOTCHIIHAIbHAS YHEPTUS TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTEHITHATBHAS SHEPTHS CKATOM MPY>KUHBI, KHHETHYECKAs
DHEprus, TOJHas MEXaHWYecKash HSHEprusi, MepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TIPABWIIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIIOIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMUH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEINYMH;

XapaKTepU30BaTh CBOMCTBA TN, (PU3UUECKUE SIBICHHS M MPOIIECCHI, UCIIONIb3Ys 3aKOH
COXpAHEHHUsI PHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHA CHII,
MIPUHUMUIT OTHOCUTEIBHOCTH [ 'anmuies:, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMJICHHs CBETA, 3aKOHBl COXPAHEHUS 3apsAl0BOIO H
MacCoOBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMYyITHUPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE,



OOBSICHATh (PU3MUECKUE TMPOLECCHl W CBOMCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 u3yd4eHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (ONMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI ), UCTIONIb3YsI
3aKOHBl M (hOpMysibl, CBs3bIBarOlIMe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3alMChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH IOJTYYEHHOTO 3HAYEHUS
(bu3u4eCcKOil BETUUNHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh NPU TMOMOMIM (PHU3HUECKUX
METO/IOB,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICIATH  IPOBEpsEMOE
HPENONI0KEHNE, OLICHWBAaTh IMPABWIBHOCTh TOpPSJKAa HPOBEIECHUS MCCIEOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOICHHIA U OIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WK (U3NYECKUX CBOMCTB
Ten (M3ydyeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/Abl MAJIBIX KOJIeOaHUH, IPSIMOJIMHEHHOE pacpoCcTpaHeHue
CBETa, DPa3JIOKEHHE OEJIOr0 CBETa B CHEKTpP, M3YyYCHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JnuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYUYCHHS): CaMOCTOSTEIHLHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOOopa 000PyYA0BaHMs, ONMCHIBATE X0 ONbITAa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH MPU HEOOXOAMMOCTH CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUE H3MepsieMON BeNUUYMHBl ((OKYCHOE pacCTOsIHHME COOMparoliell JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICIOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX M3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, IepHoja KojeOaHMMl MaTeMaTHYecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHHUsS CBETa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeJaTh BBIBOJABI MO PE3yIbTaTaM
UCCIIE/IOBaHMS,

IPOBOJUTH KOCBEHHBbIE H3MEpEHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUsI CKOJIbKEHHUS, MEeXaHW4yeckas padora u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAaKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpaTh HKCIEPUMEHTAIBbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, cienysd NpPeyIOKEHHON MHCTPYKIMH, BBIYMCIATh 3HAYEHHUE BEIMYMHBI U
aHAJIM3UPOBATh IIOJIyYEHHBIE pEe3yJabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHU;

coOmoaTh TpaBWIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢  Ja0opaTOPHBIM
o0opynoBaHueM;



pa3in4yaTth OCHOBHBIE TNPHU3HAKU H3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOJEJb aTOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOT'O Spa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUSA (B TOM YHUCIE: CIUIOMETP, JATYUKU ITOJI0KEHMUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUYKH, TIEPUCKOII, (poTOaImapaT, ONTUIECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUHN U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PELIEHUU y4yeOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbl JUIsl MOCTPOEHUS M300pakeHUN B IUIOCKOM
3epKajie ¥ coOuparolei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJHEBHOW XM3HM A oOecredeHus
0e30I1aCHOCTH TNpH OOpalleHuu C NpudOpaMu U TEXHUYECKUMH YyCTpoOiicTBamuy,
COXpaHEHMsI 370pPOBbsi M COONIIOJICHHS HOPM 3KOJOTMYECKOTO IIOBEJIEHUS B
OKpYKaroIlEeH Cpese;

OCYIIECTBIIAATh MOMCK HWH(pOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIEHO (OPMYJIHPYsl TOMCKOBBIM 3alpoC, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX NICTOYHHUKOB;

UCIIOJIb30BaTh MPU BBIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATYPy
(GU3MUECKOro Co/ep)KaHus, CIpaBOYHblE MaTepHalbl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMHU KOHCHEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaIuu
U3 HECKOJbKHUX HCTOYHMKOB (DHU3MUECKOrO COJAEp)KaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHBbIM MOHATUHHBIA amnmapar H3ydaeMoro pasjena (U3MKH U
COMpPOBOXKAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
bubmuorexa [JOK
1.1 dusnka - HayKa o oj1e 2 0 0
M3HEa - Hayka o Hpupol https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 dusnueckue Be 2 0 1
VISHHCCIHE BETITHIHb https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHbI METO/ IO3HAHUS hitps/m.cdsoo.ru/ 7416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpoenne pelecTsa 0 0 https://m.edsoo.ru/7f416194
29 JIBU>KeHUEe U B3aUMOJICHCTBUE YaCTHI] ’ 0 | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHbie COCTO eIecTBa 2 0 0
TPeratHet OV BEICCTE https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITTCCKOT ABHACHIC 3 0 0 https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 0 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJ, ) KHAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 0 bubnunoreka [HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 M 4 1
eXaHIrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
1.1 CTpoeHME U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 0 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
. i i 2 1
22 [ToCTOSTHHBIN 3JIEKTPUYECKHI TOK 0 7 hitps-//m.edsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2. M 2 1.5
3 AAHTHPIC ABJCHHA 6 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4 1 0.5
DEKTPOMATHHTHAS HHTYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 15




9 KUIIACC

KoandyecTBO 4yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TeEM nudpoBbIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 10 0 | bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
o buo OK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 0 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. MexaHu4yeckHe KoJ1e0aHusl H BOJHBI
bu6nmoreka [JOK
2.1 Mexannueckue Koyeba 7 0 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 1 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 0 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 aXIOMEHHE OENOro CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf4 1 ada6
bu6mmoreka [IOK
52 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FAAcpHbIe peariuii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Jlara uudgpoBbie
Ne ni/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero H3ydeHusi oOpa3zoBaTebHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. ®usuka u eé posib B NO3HAHMHN OKPY:KAKOIIEro Mupa 64
®dusuka - HayKa o Mpupoze 24

1 ®u3uka — HaykKa O pUpOE. 1 0 0

SIBneHust npupoabl
2 dusnyecKue sBICHUS 1 0 0

Ou3nyecKue BeIMYUHbBI 24

3 Ouznyeckue BeTUINHBI U UX 1 0 0

U3MepeHue

Ypok-uccneoosanue "Hzmepenue
4 memnepamypsl npu HOMOUU 1 0 1

HCUOKOCMHO20 mepmMomMempa U

oamuuka memnepamyput”

EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 24
S 1(\)/[CTOI[LI Ha:bquoro NO3HAHMA. | 0 . Bu6muorexa LIOK
nmcaHue PU3NICCKUX SBIICHUH C
N https://m.edsoo.ru/ff09f72a

MTOMOIIIBI0 MOJIETIeH

Ypok-uccneoosanue "llposepra

2unomeswvi: OAILHOCMb NONEMA
6 WapuKa, NYyWeHHo20 20pU30HMAIbHO, 1 0 1

mem 60bue, yem 60bule 8blcomda

nycka"

Paspnen 2. [lepBoHayaibHbIE CBEJAEHHS 0 CTPOCHHH BellecTBa S4

Crtpoenue BemiecTBa. ONBITHI,

Ctpoenue BemiecTna 14

1 0 0

AOKa3bIBAOMUEC JUCKPETHOC CTPOCHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a




BCIICCTBA

JIBr>KeHHE U B3aUMO/ICHCTBUE YACTHUIL BEIIECTBA 24

g C 1 0 0 bu6mmoreka [IOK
TapToBas IHATHOCTHIA https://m.edsoo.ru/ff0a013e
JIBr>KeHME yacTull BEWEeCTBa. Ypok-
9 uccneoosanue « Onvimol no 1 0 1
HAOI00eHUI0 MEeNI08020 PACUUPEHUS]
204308
ArperaTHble COCTOSTHUSI BEIIECTBa 24
10 ArperatHsie COCTOSIHUS BEIIECTBA 1 0 0
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
11 Bozbl. O000IIEHHE IO pa3aeny 1 0 0 bubimmoreka [JOK
«IlepBoHaya/IbHbIE CBeICHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUM BelleCTBA»
Pa3nen 3. /IBu:xenue u B3aumojeiicteue Teia 214
MexaHu4uecKkoe ABMKEHUE 34
" II\)/IexaHquCKoe JBUKCHUE. | 0 . Bu6muorexa LIOK
ABHOMEPHOE U HEPABHOMEPHOE https://m.edsoo.ru/ff0a05c6
IBIKEHHUE
bu6mmoreka [JOK
1 0 0
13 Cxopocts. EmHuue! ckopoctu https://m.edsoo.ru/ff0a079¢
14 p 1 0 0 bu6mmoreka [IOK
ACHCT MyTH M BpEMCHH JIBIDKCHHA https://m.edsoo.ru/ff0a0ae4
WNuepuus, Macca, IIIOTHOCTH 44
15 Wuepuus. Macca — mMepa HHEPTHOCTH 1 0 0 bubmmoreka LIOK
TEJI https://m.edsoo.ru/ff0a0c10
[ImoTHOCTB BeniecTBa. Pacuer maccol bubmuorexa [JOK
16 1 0 0
1 00BbeMa TeJla 0 €ro IMIIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlabopamopnas paboma Nel
17 «Onpedenenue niommocmu meépoo2o 1 0 1
menay
18 Pemenue 3anau mo teme "TIIIOTHOCTH 1 0 0 bubmunoreka [JOK




BerecTna"

https://m.edsoo.ru/ff0al23c

Cuna. Buner cui 144

Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBug Ten. Cuna 0
ynpyrocti. 3akoH ['yka
Jlabopamopnas paboma No2
«H3yuenue 3asucumocmu
20 0
pacmsicenus (Oeghopmayuu)
NPYAHCUHBL OM NPUTIOHNCEHHOU CUTILY
21 SBnenune Tarorenus. Cuja TSHKECTH 0
’ CBs13b Mexay ];‘I/IJIOI/I T?DI;)GCTI/I u 0 Bu6muorexa LIOK
Maccou TeJid. "ec resa. emeHj/Ie https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia TsoKeCTH
Cuiia TSKeCTH Ha APYTrHX IJIaHeTax. bu6mmoreka [IOK
23 0
®u3nYecKue XapakTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
. 0
24 Msmepenne cun. Jlunamomerp https://m.edsoo.ru/ffO0al8cc
bu6mmoreka [JOK
2 B .H 0
> cC TejIa. HEBeCOMOCTR https://m.edsoo.ru/ff0al778
. CJ'IO)KGHI:IC ABYX CHJI, HAIPABJICHHBIX 0 Bu6muorexa LIOK
o OJIHOI/\I' MIPSIMOH. https://m.edsoo.ru/ff0ala70
PaBHOzelcTByIOIIAs CHUIT
27 Pemenue 3anay mo teme 0
"PaBHonelicTByrOMmAas cuin”
Cuna TpeHus u e€ Bubl. TpeHue B bubnuotexa [JOK
28 0
NPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopamopnas paboma No3
2 «H3yuenue 3asucumocmu cuuvl 0 BuGnorexa [IOK
MPEHLL CRONbAHCCHUA O CUTLL https://m.edsoo.ru/ffO0alcc8
oasnenus u xapaxkmepa
CONPUKACAIOWUXCSI NOBEPXHOCMELL)
30 Pemrenue 3anau Ha onpeneneHue 0
PaBHOJICHCTBYIONIEH CHUIIBI




Pemenue 3amau o remam: «Bec

31 Tenay, «I'paduueckoe n3o0pakeHre 1 0 0 bubmuorexa [JOK
cuny, «Cunby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTposbHasi padora nmo reMmam:
«MexaHHUYECKOE IBHKEHHE»,
32 «Macca, IIIOTHOCTB», «Bec Tea», 1 1 0
«I'paduyeckoe uzodpaxeHue CHI»,
«CHJIIBI»
Pa3znea 4. /laBjieHne TBEPABIX TeJl, sKMJAKOCTEH U ra3oB 214
Hanenue. Ilepenaya naBneHus: TBEPAbIMU TE€IAMHU, )KUAKOCTIMH U Ta3aMu 34
33 Hapnenne. CriocoObl yMEHBIICHHUS U 1 0 0 bubnnorexa [JOK
YBEJINYECHHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
“ JlaBneHue rasa. BaBéIC.IfIMOCTB | 0 . BuGnuorexa [IOK
AlaBJICHIA 1432 OT 0OBEMA, https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
s [Tepenaua naBieHus: TBEPABIMU ; | 0 . Bu6muorexa LIOK
TeJaMH, JKUJIKOCTIMH U razaMu. 3aKOoH hits:/m.edsoo.ru/fi0a25b0
ITackans
JlaBneHue ®KuJIKOCTH S4
JlaBieHue B )KMIKOCTH U Tase, bubmuorexa [JOK
36 N 1 0 0
BBI3BAHHOE JIEUCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Perrenue 3amau mo teme «JlaBienue B 1 0 0 bubmnoreka [IOK
JKHAKOCTH U rasze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
1 0 0
38 Coobmaromecs cocy et https:/m.edsoo.ru/ff0a2970
bu6mmorexa [IOK
i 1 0 0
39 Tunpaseciuit npece https:/m.edsoo.ru/ff0a3136
40 MaHOMeTpLIU. [TopmneBoit 1 0 0
JKHIKOCTHBIN Hacoc
ATMocdepHoe aBieHne 64
A1 Atmocdepa 3emitn v pUYKHBI €€ 1 0 0 bubmmnorexa LIOK

CYIICCTBOBAHUSA

https://m.edsoo.ru/ff0a2b5a




bu6mmoreka [IOK

1 0 0
42 Bec Boszyxa. AtmocepHoe nasiene https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atMochepHOro JaBiIeHHUS. 1 0 0 bubnuorexa LIOK
Omneit Toppuuemm https://m.edsoo.ru/ff0a2da8
“ 3aBUCUMOCTh aTMOC(HEPHOTO | 0 . Bu6mnorexa [OK
JIABIICHHA OT BBICOTBI HAJl YPOBHCEM https://m.edsoo.ru/ff0a2fc4
Mops
Bbapomertp-anepoua. AtmocdepHoe bubmumoreka [IOK
45 1 0 0
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay nmo teme ) 1 0 0
ATMochepHoe naBiieHne
JlelicTBUE )KUJIKOCTHU Y Ta3a HA MOTPYKEHHOE B HUX TEJIO 74
i JleicTBUE KUJIKOCTH U Ta3a Ha | 0 . Bu6miorexa [OK
MOTPYZCHHOE B HIX TETO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlabopamopnas paboma Ne4
48 «Onpeodenenue svimankusaroujeri 1 0 1 bubnuotexa [JOK
cunvl, oeticmeayioujeli Ha mejo, https://m.edsoo.ru/ff0a33fc
NOCPYHCEHHOE 8 HCUOKOCTNLY
Jlabopamopuas paboma Ne5
4 «Hcczzedogaﬂue 36261/{'6‘1/1]14001111/[ eeca | . | Bu6mmorexa [OK
et 6 6o0e o ovbend https://m.edsoo.ru/ff0a3514
NOCPYHCEHHOU 8 HCUOKOCMb Yacmu
mena»
bu6mmoreka [JOK
1 0 0
50 IImasarme Tex https://m.edsoo.ru/ff0a3a96
Jlabopamopuas paboma Neb
5 "Koncmpyuposanue apeomempa unu 1 0 1
KOHCMpYyuposaHue 100KU U
onpeoenerue eé epy3onodvémuocmu”
Pemenwue 3anay mo temam: «IlnaBanue Bummorexa [IOK
52 cynoB. BozmyxoruraBanuey, 1 0 0

«I[aBJ'ICHI/IC TBCPABIX TCII, JKUIKOCTEH

https://m.edsoo.ru/ff0a3654




U Ta30B»
KonTtpoabnas pabora no reme

53 «/laBJIeHHE TBEPABIX TeJl, 1 1 0
SKH/JIKOCTeil U ra3oB»
Pa3nea 5. PaGora n MomHoCTh. JHeprus 124
Pabora u moutHOCTH 34
54 Mexanunyeckas pabota MOIIHOCTb. 1 0 0 bubnuorexa [JOK
EqumHuner Momuoctu https://m.edsoo.ru/ff0a3f82
55 Bcepoccuiickast npoBepoYHast 1 1 0 bubnunorexa LIOK
padora https://m.edsoo.ru/ff0a3t82
Ypok-uccneoosanue "Pacuém
56 MOWHOCMU, PA3EBUBAEMOTL NPU 1 0 1
noovéme no nrecmuuye”
[IpocTsle MexaHU3MBI 54
57 [IpocTteie Mexanu3mbl. Poryar. 1 0 0
PaBHOBecue cui Ha peryare
Pbruaru B TexHuke, ObITY U IPUPO/IE.
Jlabopamopuas paboma Ne7 bubnmnoreka [JOK
58 . 1 0 0.5
«Hccnedosanue ycnoguil pasHogecus. https://m.edsoo.ru/ff0a478e
poluazay
59 Pemrenne 3ama4 mo reme «Y Ca0Bus 1 0 0 bubnnoreka [JOK
paBHOBECHS pheIYara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
MeXaHH3Ma.
60 Jlabopamopnas paboma Ne8 1 0 0.5
«H3mepenue KIIJ] naknonHot
NJIOCKOCTUY
61 Pemenue 3amau mo reme "Pabora, 1 0 0 bubmuoreka [IOK
MomHocTh, KITT" https://m.edsoo.ru/ff0a4c48
Mexannyeckas sHeprus 44
Mexanunyeckas SHEpIHusl. Bu6nuorexa LIOK
62 Kunetnueckas 1 nmoTeHIHaIbHAs 1 0 0

SHEprus

https://m.edsoo.ru/ff0a4252




63

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTrUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

65

66

Vpok-skcnepumenm no meme
"Okcnepumenmanvroe onpeoeneHue
UBMEHEeHUsL KUHeMUYEeCKOUL U
NOMEHYUANbHOLU dHEP2UU NPU
CKAMbLBAHUYU Meld NO HAKIOHHOU
niaockocmu”

KonTposabHasi padoTa no reme
«PaboTa ¥ MOIIHOCTH. JHEPTUs»

Pesepubiii ypok. Padora ¢ TekcTamu
no Teme "'MexaHuuyeckoe
ABMKeHMe. J[aBiieHHe TBePABIX
TeJ,KHIKOCTEeil 1 ra3oB"

1 1

PeszepBuoe Bpems. [loBropenue 34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeec6

67

PesepBHbIil ypok.
IIpomexyTounas aTrecTanms.
KonTtpoabnas padora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe

68

PesepBHelit ypok. Padora ¢ TekcTamu
no teme '"Padora. MomHoCTb.
Jueprus'"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 5
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8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Jlara uudgposbie
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
Pasnen 1. TenioBble siBiieHust 284
CTpoeHue U CBOMCTBA BEIlleCTBA 74
! OcHOBHbIE MOJIOKEHHS MOJIEKYISPHO- 0 Bu6mnorexa [OK
KMHETHYECKOM TEOPUHU U UX ONBITHBIC
P https://m.edsoo.ru/ff0a5256
MOATBEPXKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 0
3 Mopaenu TBEpIOTO, )KUAKOTO U 0 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSTHUM 0
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
5 K o 0 bubmuorexa [JOK
HCTAJJINYECKUE U aMOp(HBIE Tella
P P https://m_edsoo.ru/ff0a5800
6 CMaumnBaHue U KaMWUISIPHOCTb. 0 bubnnorexka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 T 0 bu6mmorexa [IOK
€IJIOBOE PACUIMPEHUE U CIKATHE
p p https://m.edsoo.ru/ff0a5a26
TemoBele mporeccs! 219
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 0
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 0 bubnnorexa [JOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60




bu6mmoreka [IOK

10 Buaet Tenonepenasu https://m.edsoo.ru/ff0a6412
Ypok-kongpepenyus "lIpaxmuueckoe

11 UCNONIb308AHUE MENN0BbIX CEOUCE bu6mmoreka [IOK
geuecmes u Mamepuaios 8 yesix https://m.edsoo.ru/ff0a65c0
aHepeocoepedcenus”

12 KonnuectBo TemioTel. Y aenbHas bubmuoreka [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OajlaHca. bubmuoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopamopnas paboma Nol
"Hccneoosanue sgnenus meniooomena bubnnoreka LIOK

14 y N
npu cCMewU8aHuy X0J100HOU U 2opsdell https://m.edsoo.ru/ff0a6a98
600b1"
Pacuer xonuuecTBa TEIIOTHI,

15 HE0OXO0IUMOT0 ISl HATPEBAHUS TeJIa U
BBIJIEJISIEMOT0 UM MPH OXJIAKICHUU

o .{’7360pgmopﬂaﬂ ga60mci No2 Bu6muorexa LIOK

npeceiene yoerbron https://m.eds00.ru/ff0a6bb0

menjloemMKoCmu ewecmad

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnmnoreka [JOK
CcropaHus https://m.edsoo.ru/ff0a7bSa

o [InaBnenue u OTBepL[eBii{I/IC Bu6muorexa LIOK
KPHCTAJTIHCCIIX TEIL ¥ AeTIbHA https://m.edsoo.ru/ff0a71d2
TEIIOTA TIABJICHUS

" J”70a60pgm0pnaﬂ §a6omci No3 Bu6mnorexa [IOK

npeceierue y " CHOHOU mentontot https://m.edsoo.ru/ff0a72fe

NasieHUs 1boa

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temnora Bu6mmotexa LIOK

21 napooOpa3oBaHUs U KOHJEHCAIIUH.

3aBHCHMOCTD TCMIICPATYPbI KUIICHHU

https://m.edsoo.ru/ff0a786¢




22

0T aTMOCc(epHOTO TaBICHUS

Bnaxnocts Bo3ayXa.
Jlabopamopuas paboma Ne4
"Onpedenenue omnocumenbHou
enasicHocmu 8030yxa”

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

23

24

25

26

27

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/yXa

[TpuHIUIBL pabOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CrOPaHUs

KII/ TermoBoro nurarens. Tennosbie
JIBUTATENH U 3aIIUTA OKPYKAOIIEH
Cpebl

3aKOH COXpaHEHUs U IPEBPAILCHUS
SHEPIrUU B TEIUIOBBIX MPOLECCAX

[ToaroroBka Kk KOHTPOJILHOI paboTe
1o Teme "TenaoBrIe ABICHUS.
N3menenune arperaTHbIX COCTOSTHHM
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtpoabsnas pabora no reme
"TensioBble siBjenusi. U3menenue
arperaTHbIX COCTOsIHHI1 BemecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

Pa3nen 2. JaekTpuyecKkue 1 MArHUTHBIE siBJIeHHs 374

aﬂeKTpI/ILIeCKI/Ie 3apsAadbl. 3ap$I)KeHHBIe Tela U UX B3aUMOACHCTBUE 79

29

Onextpuzarus Ten. [[Ba pona
ANEKTPUUYECKUX 3aPsIOB

1

0

0

30

VYpox-uccneoosanue "Onexmpuzayus
men uHOyKyuel u npu
conpukocHoserHuu"

31

32

BiaumopeiicTBue 3apsoKeHHBIX Tell.
3akon Kymnona

DNEKTpUUECKOE MOJIE.
HanpsiskeHHOCTB AIIEeKTPUYECKOro
noJist. [TpuHnun cynepnosunmu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a




BJIEKTPUYECKUX TOJEN
Hocurenu 35ekTpuyeckux 3apsjios.

33 DnemenTtapHblii 3apsaa. CtpoeHue 1 0 0
aToMa

34 [TpoBOAHUKY U AUAIICKTPUKHU. 3aKOH 1 0 0 bubnnorexa LIOK
COXPAaHEHUs BJIEKTPUUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1a4 Ha NpUMEHEHKE 1 0 0 bubmnorexa LIOK
CBOWCTB AJICKTPUUECKHUX 3apsiiOB https://m.edsoo.ru/ff0a90cc

[TocTosiHHBIN 251eKTpUYecKuit ToK 209
56 oymecmonamn, Heroummn 1 0 0 BuGmmorera LIOK
ym ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
bubmuorexa [JOK

37 i 1 0 0
JICHCTBHS SICKTPHHIECKOTO TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccneoosanue "/lericmeue

38 NEeKMPUYECK020 NOJisi HA NPOBOOHUKU 1 0 1
u ousnnekmpuxu”

39 DNEeKTPUYECKUM TOK B MeTaJlJIax, 1 0 0 bubmuorexa [JOK
JKUKOCTSX M rasax https://m.edsoo.ru/ff0a9838

40 DnekTpruyeckas enb U €€ COCTaBHbIE 1 0 0
4acTH
Cuia Toka.

A1 Jlabopamopnas paboma Ne5 1 0 0.5 bubnumoreka [IOK
"U3mepenue u pe2ynuposanue cuivl ' https://m.edsoo.ru/ff0a8bd6
moka"

DIIEKTpUYECKOE HAIIPSKEHUE.
BonbT™merp.
bu6mmorexa [IOK

42 JI o 1 0 0.5

" abopamopnas paboma Ne6 https://m.edsoo.ru/ff0a9e14
U3mepenue u pecynuposanue
Hanpsocenus”

43 ConpoTHBiIeHHE TPOBOAHMKA. 1 0 0 bubnuorexa [IOK
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738

44 Jlabopamopnas paboma Ne7 1 0 1 bubnuorexa [IOK




"3asucumocms 31eKMpuecKkoco
COnpomuaenUss npO8OOHUKA OM e20
OIUHbL, NIOWAOU HONEPEUHO20
ceueHust u mamepuana”

https://m.edsoo.ru/ff0aa738

3aBHCHUMOCTh CHIIBI TOKA OT

bubmuoreka [JOK

45 HanpspkeHus. 3akoH OMa 1715 yyacTka hits-/m.edsoo.ru/ff0aadda
Lenu
Jlabopamopuas paboma Ne§
"Hccnedosanue 3asucumocmu cutol Bumorexa LIOK

46 moKa, uoyujeo uepes pesucmop, om https://m.edsoo.ru/ff0aa04e
CONpOMuUGNIeHUs pe3aucmopa u
Hanpsicenus Ha peucmope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COEMHEHUS POBOJHUKOB
Jlabopamopnas paboma Ne9

48 "[Iposepka npasuna ciodxicerus bubnuorexa [JOK
HanpAXCceHull npu nocied08amenbHOM https://m.edsoo.ru/ff0aaas58
coeouHeHuu 08yx peaucmopog”
Jlabopamopuas paboma Nel()

49 "Ilposepka npasuna 015 cuivl moxka bubnuoreka [IOK
npu napaiiebHoOM CoOeOUHeHUU https://m.edsoo.ru/ffO0aadle
pe3zucmopog”
Pemenue 3a1a4 Ha MprUMeHEHHE BuGmuorexa LIOK

>0 3aiona OMa U1 pasiiHoro https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS POBOJHUKOB

51 PaGoTa 1 MOIITHOCTH 3JIEKTPHYECKOTO bubnmorexa [IOK
Toka. 3akoH J[xoyms-Jlenma https://m.edsoo.ru/ff0ab124
J”7a60pam0pnaﬂ paboma Nel ] BuGmorexa LIOK

>2 Onpedenenue p a60mbf!u Motgrocmu https://m.edsoo.ru/ff0ab3e0
9NeKMPUEeCcK020 MoKa
3J‘IeKTpI/I‘{eCKI/IUe LEeNH U MOTPeOUTETH BuGmorexa LIOK

53 ANEKTPUYECKON SHEPTUU B OBITY. hitps://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue

54 ITonroToBka K KOHTPOJIBHOU paboTe bubnnorexa [JOK




10 TeMe "DIJIEKTPUUECKHE 3apsiIbl.
3apshKeHHbBIE Tesla U UX
B3aumoercTBUs. IloCcTOSTHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abd2c

55

KonTposbHasi padora no reme
"JuekTpuYecKHe 3apsiabl.
3apsikeHHbIE TeJIa U UX
B3aumonencreus. IlocrosHHbII
3JIEKTPUYECKH TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

MarsuTHsbIE SIBICHUS

6u

56

57

58

59

60

[TocTosiHHBIE MAarHUTBI, KX
B3aUMOJICICTBUE. YpoK-ucciedosanue
"U3yuenue nonet NOCMOSAHHbIX
mazHumos"

Bcepoccuiickasi npoBepouHast
pabora

MaruutHoe nojie. MarauTHOE noJie
3eMiId U €0 3HaUYeHHE JUII KU3HU Ha
3emite

OmnsiT OpcTena. MarHuTHoe noJie
NEKTPUYECKOr0 ToKa MarHutHoe
ITOJIC KaTYHUIKKU C TOKOM

[IpuMmeHeHue HIeKTPOMarHuToB B
TEXHUKE.

Jlabopamopnas paboma Nel2
"U3yuenue delicmaus MacHUMHO20
noJisl Ha NPOBOOHUK ¢ moKkom"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

3J'ICKTpOI[BI/IF aTCJIb ITIOCTOAHHOT'O TOKA.

Hcnons30BaHue IIEKTPOIBUTATEICH B
TEXHUYECKHUX YCTPOUCTBAX U Ha
TPaHCIIOpTe.

Jlabopamopnas paboma Nel 3
"Koncmpyupoeanue u uzyuenue
pabomuwl 31exkmpoogueamens”

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢




62

63

Omnbrtel @apasest. 3akoH
ANEKTPOMArHUTHON UHYKITHH.
[IpaBuio Jlenna

OnexrporerepaTop. CriocoObl
MOJTYYCHHUS DIICKTPUUYECKON IHEPTUH.
DNEKTPOCTAHIINH Ha BO30OOHOBIISEMBIX
WUCTOYHHUKAX SHEPTHH

DNeKTpOMarHuTHast MHIYKIus 44

1

0

64

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE U
MAarHUTHBIE SIBJIeHUS"

65

KonTposbHasi padora no reme
"JyiekTpUUYECKHE U MATHUTHbIE
siBJieHHs "

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

66

67

Pesepubiil ypok. Padora ¢ TekcTamu
no teme "TemnoBblie siBJaeHNS.
IlocTosiHHBI d1eKTPpUYeCKU TOK"

PesepBHBIii ypOK.
IMPOMEXYTOYHASA
ATTECTALUSA. KOHTPOJIbHASA
PABOTA

PeszepBuoe Bpemsi.IloBTopenue. 3u

1

0

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepsHblit ypok. Padora ¢ Tekctamn
no teMe "MaruuTHble ABJIeHua"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Jara uudposbie
Ne ni/m Tema ypoka Kontposbubie IIpakTuueckue
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexanuveckue siBjieHus 404
MexaHudeckoe IBHKEHHUE U CTI0co0bI ero onucanus 104
1 MexaHnndeckoe JBHKEHUE. 1 0 0
MarepuanbHasi TOuKa
) Cucrema orcuera. OTHOCUTEIHHOCTh 1 0 0 bubnunoreka LIOK
MEXaHUYECKOI'0 IBUKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE npsMoNIMHENHOE 1 0 0 Bu6moteka [JOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITUHENHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 0 0
CKOPOCTH
5 [IpsimonuHEtHOE PaBHOYCKOPEHHOE | 0 0 bubmuoreka [IOK
JBIKEHHE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBHKCHHUSI. 1 0 0
I'padux ckopocTH
Jlabopamopnas paboma Nel
7 "Onpedenenue yckopenus meia npu 1 0 | bubnmnorexa [JOK
PABHOYCKOPEHHOM OBUMICEHUU NO https://m.edsoo.ru/ff0adb18
HAKAOHHOU naockocmu”
CBoOomuHoe nagenne tei. OIbITH
8 1 0 0
lanunes
PaBHOMEpHOE nBMXKEHUE IO
9 okpyxHocTH. [Iepnon u yacrora 1 0 0 bubmaorexa LIOK

oOparmenus. JInaeitHas u yrioBast

https://m.edsoo.ru/ff0ael176




CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1 0
B3aumopeiictue ten 209
11 IIepBeb1it 3akoH HproTona. Bektop 1 0 bubmunoreka [IOK
CUJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 1 0 bubnmnoreka HOK
PaBHOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. 1 0 bubmmoreka [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEeHUE 1 0 bubnnorexa [JOK
3ak0oHOB HproToHa https://m.edsoo.ru/ff0aeb6e
bubmuoreka [{OK
15 Cira ynpyroctu. 3axon I'yka 1 0 https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau o reme «Cuia 1 0
YIPYTOCTHY
Jlab 0 02
17 «gnoigzz(g:tzzﬂozgczijcjn\fu 1 0 bubmorexa LLOK
P https://m.edsoo.ru/ff0ace28
NPYAHCUHDBLY
bu6nunorexa LIOK
18 Cuna Tpenns 1 0 https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme «Cuna 1 0 bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
Jlab O 03
20 ompeserone rosiimenna | 0 Bumrorexa LIOK
P " 4 https://m.edsoo.ru/ff0af8be
MPeHUsl CKONbIHCEHUSL
P n
i R I B 10K
" yipyr ' https://m.edsoo.ru/ff0afb8e
TpEeHUs
2 woremn Vexopeme caobomiore. 1 0 Butmotexa LIOK
) p A https://m.edsoo.ru/ff0af044
NaJIeHUs
23 Ypok-kongepenyus "/eusxcenue men 1 0




BOKpY2 2pABUMAYUOHHO20 YEeHMPA
(Conneunasn cucmema). I araxkmuxu"

Pemrenue 3agad mo treme "Cuina

bu6nmmoreka [IOK

24 DKCCTH U SAKOH BCCMUPHOTO ! 0 https://m.edsoo.ru/ff0af5f8
TATOTEHUS

75 [TepBast kocMuyeckasi CKOPOCTb. 1 0 bubnunoreka LIOK
HesecoMocTb u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaIbHOW TOYKHU.

2 AGCOIIOTHO TBEPAOE TETO. 1 0 bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OChIO BPAIICHUS

27 MowmeHnT cuibl. LleHTp TsokecTu 1 0

78 Pemenue 3agaq mo reme "MomeHT 1 0 bubnuoreka [IOK
cuibl. Llentp Tsxectu" https://m.edsoo.ru/ff0b02b4
I1 i pad

2 10 Teme "MexanmecKoe Apixenie | 0 BuGmiorexa LIOK

N " A ’ https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
Ko 0 asi padoTa mo reme
30 "MHe:(I;HJII;:{}(Iacz(?e B;)RrellmTe " 1 1 bubnnorexa [JOK
. o " : https://m.edsoo.ru/ff0b06ec
B3aumogeiicTBue Te
3akoHbl coxpanenus 109
Nmnynec Tema. UMmynbe cuisl. 3aKoH
31 CcoX ZHGHI/ISI UMIT JH,Za Yupyroe n 1 0 Bubmnorexa HOK
P Y . pyr https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoJeiCcTBrE

3 Pemenue 3agau mo teme "3akoH | 0 bu6nmorexa LIOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c

33 Ypox-kongepenyus "Peaxmueroe 1 0
O08udICeHUe 8 npupooe u mexuuxe"

but6mmoreka [IOK
34 Mexanuueckas paboTa U MOIITHOCTh 1 0 https://m.edsoo.ru/fi0b0as4
35 PaboTa critbl TSKECTH, CHITBI 1 0 but6mmoreka [IOK

YOPYTOCTH M CHJIBI TPEHHUS

https://m.edsoo.ru/ff0bOdb8




Jlabopamopnas paboma Ne4
«Onpeodenenue pabomwi Cuibl MpeHust

36 1 0
npu pagHOMEPHOM OBUNCEHUU Mela NO
2OPU3OHMATILHOU NOBEPXHOCTIUY
CBs13b HEPTUH U paOOTHI.
37 1 0
ITorenumanpHas SHEPIrUst
38 Kunernueckas sneprus. Teopema o 1 0 bubnmnoreka HOK
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHHMS YHEPIUH B 1 0
MEXaHUKE
Jlab O Nos
40 «2305:;2211’;?253 c(;r);cwaHeHuﬂ 1 0 Bubmzorexa HOK
Y P https://m.edsoo.ru/ffOb12fe
oHepaUU»
Paznen 2. Mexannueckue KoJie0aHus U BOJHEBI 154
MexaHndeckue Kojaeoanus 74
A1 KonebarenbHoe ABMIKEHHE U €TO 1 0 bubnunoreka LIOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
42 3aTyxaromue KojieOaHusl. 1 0 bubnmnorexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCKHil ¥ NPy KUHHBINA 1 0
MasTHUKH
Vpok-uccnegosanue «3aBUCHMOCTD
44 neppnoz[a KOer6aHI/II71 OT KECTKOCTH 1 0 Bubnnorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPY’KUHBI U MACChl Tpy3an
45 [IpeBpamienue sHepruu npu 1 0
MeXaHHYECKUX KOJIeOaHUIX
Jlab, 4] No6
46 «gn()igzjz(;i’:gﬂq[;imi)n;il u nepuooa 1 0 bubnmorexa LOK
P . P https://m.edsoo.ru/ffOblaec
KONe0aHUll NPYyHCUHHO20 MASIMHUKA»
Jlabopamopuas paboma Ne7
47 «IIposepka nezagucumocmu nepuooa 1 0 bubmorexa IOK

Konebanuil epy3a, No0BeuleHHO20 K

https://m.edsoo.ru/ff0b197a




HUMU, OM MAaccol 2py3a»
Mexanuyeckue BOJIHBL. 3BYK 84
Mexanuueckue BoiaHbl. CBOMCTBA

Bbu6mmotexa [JOK
48 MeXaHn4ecKkuX BoJIH. [IpogosibHbIE 1 0 0 I
- https://m.edsoo.ru/ffOb21fe
Vpox-kongpepenyus "Mexanuueckue
49 80JIHbI 8 MEEPOOM melJle. 1 0 1
Ceticmuueckue gonnwvl"
50 3ByK. Pacripoctpanenue u oTpakeHue 1 0 0
3ByKa
Ypok-uccneoosanue "Habarooenue
51 3A8UCUMOCTU 8bICOMbBL 38YKA OM 1 0 1
yacmomsi"”
59 I'poMKOCTB 3ByKa M BBICOTA TOHA. 1 0 0
AKYCTUUYECKUI pe30HaHC
53 VYpox-kongpepenyus "Yivmpassyx u 1 0 1 bubmmoreka [JOK
ungpazeyk 6 npupoode u mexruxe'" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe
bubnmnoreka HOK
54 10 TeMe "3aKOHBI COXPaHEHHS. 1 0 0 1
" https://m.edsoo.ru/ffOb25f0
Mexannyeckue KojieOaHUsI U BOJHBI
KonTtpoabHnas pabora no reme
""3JaKOHBI COXpaHEHMUS.
55 1 1 0
Mexanuyeckue KojiedaHus u
BOJIHBI"
Paznen 3. DjekTpoMarHuTHOE 1MoJie ¥ 3JIeKTPOMAarHUTHBIE BOJIHBI 64
DJIEKTPOMAarHUTHOE TI0JIE U AJIEKTPOMArHUTHBIE BOJHBI 64
56 DNeKTPOMarHuTHOE TI0JIE. 1 0 0 bubnmnoreka [JOK
ONEeKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1 0 0
Vpox-xongpepenyus "llxana
bubnmnorexa [JOK
58 NIEKMPOMASHUMHBIX BOJIH. 1 0 1 1

Hcnonvzosanue JIEKMPOMACHUNTHBIX

https://m.edsoo.ru/ff0b2fe6




59

60

61

801 0151 comosout cesazu”

Ypok-uccneoosanue "Hzyuenue
CBOUCME INIEKMPOMACHUMHBIX BOJIH C
nOMOUWBIO MOOUTLHO20 meneghona”

Pemenue 3anau Ha onpenenenue
YacCTOTHI U JUTMHBI 3JIEKTPOMarHUTHOU
BOJIHBI

DneKTpOMarHuTHas IpUpo/ia CBETA.

CKOpOCTb cBera. BoHoBEIE CBOMCTBA
CBCTa

1 0

Pa3gen 4. CBeToBble iBJIeHUda 154
3aK0OHBI paclpoCTpaHEHHUs cBeTa 64

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2c6e

bubnunoreka LIOK
https://m.edsoo.ru/ff0b31d0

62

Hctounuku cBeta. [IpsmonuneitHoe
pacrpocTpaHeHue CBeTa. 3aTMEHUS
Connua u JlyHsl

1 0

bubnunoreka LIOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)K€HUs CBETA. 3epKaia.
Pemenue 3agau Ha npuMeHEeHUE
3aKOHA OTPAXKEHUs CBETA

bubnuoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

65

HpeJIOMJ'ICHI/Ie cBeTa. 3aKOH
IMPECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTpaKEHHUE
cBeta. Mcnonb30BaHue MOIHOTO
BHYTPCHHET'O OTPAKCHUA B
ONTHUYECKUX CBETOBOJIAX

bu6mmoteka IIOK
https://m.edsoo.ru/ff0b3aea

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b3c5c

66

67

Jlabopamopnas paboma Ne§
"Hccnedosanue 3asucumocmu yena
NpeLoMIEHUsL CBEMOBO0 TIy4a OM Yela
nadenus Ha epanuye "6030yx-

"

CmMeKJ1o

Ypok-kongepenyusa "Hcnonvzosanue
NOJHO20 6HYMPEHHE20 OMPAICEHUSA:
€6emo800bl, ONMUKOBOIOKOHHAS




cessn”
JIMH3BI ¥ ONITUYECKUE TIPUOOPHI 6

bubnunoreka LIOK
68 JInnzel. OnTHYecKas cuia JIMH3BI 1 0 0 https-//m.edsoo.ru/f0b3f2c
. bu6nmoreka [IOK

69 [TocTpoenne n300paKeHU B TUH3AX 1 0 0 hitps:/m.edsoo.ru/ff0bd44a
Jlabopamopnas paboma Ne9

70 "Onpeodenenue ¢okycrozo 1 0 1 bubmmoreka [JOK
paccmosiHus U ONMuU4ecKoll CUbl https://m.edsoo.ru/ff0b4206
cobuparoweti 1uH3w1"

7 VYpox-kongpepenyus "Onmuueckue 1 0 1 bubmmoreka [JOK
JIUH308ble npubopwvl” https://m.edsoo.ru/ff0cOa7e

bubnunorexka LIOK

72 I'na3 xak ontuueckas cucrema. 3peHue 1 0 0 https://m.edsoo.ru/f0b4684
Ypox-kongepenyus "/echexmor

73 " 1 0 1
spenus. Kak coxpanums 3penue

Paznoxenne 6e10ro cBera B CIeKTp 34
Pa3noxxenue 6enoro ceera B CEKTp.

74 OneiTel HetoToHa. Croxenue 1 0 0 bubnmnoreka HOK
CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
Jlabopamopnas paboma Nel()

"Onvimbl no pasnosicenuro 6en020
75 ceema 6 cneKl:np U 60CHpUAMUIO Yeema 1 0 1 bubmorexa LOK
https://m.edsoo.ru/ffOcOe2a
npeomemos npu ux HabI00eHUU Yepes
yeemoagvle purompot”
Ypok-npakmukym "Bonnoswie
76 ceolicmea ceema. OUCNepCus, 1 0 1
uumepgepenyus u oupparxyus”
Pasznea 5. KBanroBbie siBjieHust 174
Hcnyckanne v moraonieHrne cBeTa aToMoM 44
77 Omertel Pe3epdopaa u ruranerapHas 1 0 0 bubnuoteka [JOK




MOACIb aTOMa

https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaeins aroma bopa 1 0
Hcnyckanue u OIIONIEHUE CBETa
79 aTOIII\ZOM }IZP;aII;ITISI FJJIIHEleI;I{I:IaTLIBe ' 1 0 buGnuorexa [JOK
' ' https://m.edsoo.ru/ffOc144c
CHEKTPhI
30 VYpox-npakmuxym "Habniooenue 1 0 bubnmnoreka HOK
cnekmpos ucnyckauus'" https://m.edsoo.ru/ff0c1550
CtpoeHnue aToMHOTO siipa 64
. bubnunoreka LIOK
81 Paju0aKTUBROCTS 1 €€ BUIEI ! 0 https://m.edsoo.ru/ff0c1672
Crtpoenue atomHoro siipa. Hykinonnas bubmmoreka [JOK
82 1 0
MOJICIIb https://m.edsoo.ru/ffO0c18ac
33 PanpnoaktuBHbIE TpEBpaLICHUS. 1 0 bubnnorexa [JOK
N3oTo1EsI https://m.edsoo.ru/ffOclal4
34 Pemenwne 3agau mo teme: 1 0 bubnunoreka LIOK
"PanuoaktuBHbIE peBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuona nmonypacnana 1 0
Ypox- "Pao
86w s mpupove weomure -1 0 Bu6morerca LIOK
¢ " PUPOCE: e https://m.edsoo.ru/ff0c2126
mexHuKe
S nepHble peakiuu 74
Anepuslie pea . 3aKo
87 C(ilx p:I-EHSSI 3I:1HI;IIH0B0§0 I;IB;VIEICCOBOFO 1 0 bubmmorexa LIOK
P P https://m.edsoo.ru/ffOc1c58
qHUCe
88 DHeprus CBA3U aTOMHBIX siaep. CBs3b 1 0 bubmuoreka [IOK
MAacChl ¥ DHEPTUU https://m.edsoo.ru/ffOc1d7a
39 Pemenue 3agad no reme "AnepHeie 1 0
peakuuun"
90 Peakuuu cunTesa u nenenus saep. 1 0 bubnuotexa [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
91 Ypok-konpepenyus "loepnas 1 0




9Hepeemuka. [lericmeus
PAOUOAKMUBHBIX UZTYYUEHUL HA JiCUBbIe
opeanusmol"

[ToaroroBka K KOHTPOJILHOU paboTe

9 1o TemMe "DIIEKTPOMarHuTHOE MOJIE. 1 0 0 bubmmoreka [JOK
DNEeKTPOMArHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanTOBBIC siBEHUS"

KonTposbHasi padora no reme
""JJIeKTPOMarHuTHOE ToJIe.
93 1 1 0
DJIEKTPOMATHUTHBIE BOJIHBI.
KBanroBbie siBjieHus"
Pa3nes 6. [loBTOpuTE1bHO-00001IaK0 NI MOAYJIB 94
[ToBTOpEeHUE M 0000IIEHNE CoAep)aHUI Kypca PU3HKH 3a 7-9 kiacc 94
[ToBTOpEeHME, 0000IICHNE.

94 Jlabopamopuvie pabomul no Kypcy 1 0 1 EH6J'IHOTeKa HOK
"Bsaumooeiicmeue men" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0meHue. Pemenue

95 pacueTHBIX U Ka4eCTBEHHBIX 3a]1a4 110 1 0 0 bubmaorexa LIOK
Teme "TeTIoBEIE TPOIECCH” https://m.edsoo.ru/ff0c2572
IToBTrOopenue, o6o0mmenue. Pemenue

96 pacueTHBIX U Ka4eCTBEHHBIX 3a]1a4 110 1 0 0 bubmaorexa LIOK

" “n https://m.edsoo.ru/ff0c2a22
teme "KIIJI TenmoBeIX ABUTATENIEH
IToBTrOopenue, o0o0mmenue. Pemenue

97 pacueTHBIX U Ka4eCTBEHHBIX 3a]1a4 110 1 0 0 bubmaorexa LIOK
Teme "KTTJ[ 51eKTpoyCTaHOBOK" https://m.edsoo.ru/ff0c2b30
IToBTOpenue, o6o0mIEeHNE.

98 Jlabopamopmuwsie pabomul no Kypcy 1 0 1 bubmorexa [JOK
"Caoemosuie seienus” https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMH 110 TeMe ""3aKOHBI 1 0 0 bu6mmorekxa [IOK

coxpaHeHus B MexaHuke. Konebanus u
BOJTHEBI"

https://m.edsoo.ru/ff0c2d6a




100

101

102

INPOMEXYTOYHASA
ATTECTALMUSA. KOHTPOJIbHAS
PABOTA

[ToBropenue, o6o0menue. Pagora ¢
TekcTamu 1o Teme "'CBeToBbBIE
siBJieHHs "

[ToBropenue, o6o0menue. Pagora ¢
TekcTamu 1o reme "'KBanroBas u
siaepHas ¢pusuka'

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

27

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

» ®dusuka, 7 xnacc/ [epeimkua A.B., O01mecTBo ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe obmectBo «M3narensctBo «lIpocBemienue»

» dusuka, 8 knacc/ [epsimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner

» dusuka, 9 xnacc/ [epeimkua A.B., I'yrauk E.M., O01iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «[IPODAY»; Aknmoneproe odmiectBo «M3marensctBo «IIpocBenienne

METOAUYECKHUE MATEPUAJIbI IJI51 YUUTEJA

1. 3akona P® «O6 ObpazoBanum» Ot 29.12.2012 Ne273-D3

2. ®enepanbHbli TOCYJapCTBEHHBII 00pa30BaTeIbHbINA CTAaHIAPT OCHOBHOI'O OOIIETO
o0Opa3oBaHus,yTBepKAeHHBIN prkazoM MO u Hayku Poccuiickoit denepanuu ot 17 gexabps
2010 roga Ne 1897

3. ABTopckas yueOHasi mporpamma 1o (u3HuKe A1 OCHOBHOM IIKOJBI, 7-9 Kilacchl ABTOPHI: A.
B. Ilepoimikun, H. B. ®unonosuy, E. M. I'ythuk., poda, 2012.

4.Pa3HOYpOBHEBbIE CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE paboThl. Pusuka-7. Kupuk JLLA. -5-¢
u3., nepepad.- M.: MJIEKCA, 2009

5.CoopHuK 33124 110 pu3uKe 7-9 Ki1acchl: MocoOue s yJamuxcsi o0neoopa3oBar
yupexnenuit/ B.W. Jlykamuk, E.W.1BanoBa.- 24-e u3a.-M.: IIpocsemenue, 2010
6.lunaktrueckue matepuainsl. usuka. 7 kinacc Mapon A.E., Mapon E.A.- M.: Jlpoda, 2012
7.Tectol k yueOHuKy A.B. Ilepbimikuna, 7 kiace/ H.K. Xannanos, T.A. XanHaHaHOBa. —
M. poda, 2015 r.

®dwusuka. 8 knacc. Meroauueckoe nocodue /H. B. ®unonosuu. — M. : [Ipocda, 2015. — 208
c.ISBN 978-5-358-14813-0

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Komnexuust LIOP http://school-collection.edu.ru

2.Komnekmus «EcrecTBeHHOHAYYHBIE SKCTIEpUMEHTBD»: ¢u3uka http://experiment.edu.ru —
3.Mup ¢uzuku: pusudeckuit sxkcrepuMeHT http://demo.home.nov.ru

4.Cepgep kadenps! oomen ¢pusuku puzpaka MI'Y: pusnueckuii mpakTUKyM U JEMOHCTpALUN
http://genphys.phys.msu.ru

5.Ypoku o monekynsipHoit ¢usuke http://marklv.narod.ru/mkt

6.Dusuka B anumanusx. http://physics.nad.ru

7.NHTepHeT ypoku. http://www.interneturok.ru/distancionno

8.®Du3muKa B OTKPHITOM KoJuieke http:// www.physics.ru

9.I'azera «Pusuka» U3narensckoro goma «llepBoe centaops» http://fiz.1september.ru

10. Komneknus «EcTecTBeHHO-HayYHBIE SKCIEPUMEHTRI»: (pr3uka http://experiment.edu.ru
11. BupTyanbHblif MeTOAMYECKUI KaOMHET yuuTens PU3UKU U aCTPOHOMHHU
http://www.gomulina.orc.ru

12. 3anaun no ¢usuke ¢ pemenusimu http://fizzzika.narod.ru

13. 3anumarenbHas (U3MKA B BOIIPOCAX U OTBETAX: CalT 3aciaykeHHoro yuntens PO B.
Enbkuna

http://elkin52.narod.ru

14. Knaccnas ¢usuka: caiit yuurens ¢usuxu E. A. banaunoit http://class-fizika.narod.ru
15. Kpatkwuii cipaBounuk o ¢usuke http://www. physics.vir.ru

16. Mup ¢uzuku: puszndeckuit sxcnepuMenT http://demo.home.nov.ru



17. Obyuatonue TpéXypoBHEBbBIE TeCThI IO (pu3uke: cailT B. WM. Perensmana http://www.
physicsregelman.com

18. ®uzukomi: B moMoIs HaunHameMy ¢Gusuky http://physicomp.lipetsk.ru

19. TepMoaHaMHKa: JIEKTPOHHBIN yU4eOHUK 10 (u3uKe 11t 7-ro u 8-1o Kiaaccos http:/

fn.bmstu.ru/phys/bib/I-NET/

20. ®usuka B anumanusx http://physics.nad.ru

21. ®usuka Bokpyr Hac http://physics03.narod.ru
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