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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢gusrke Ha ypoOBHE OCHOBHOI'O OOIIEr0o 00pa3oBaHUs COCTaBJICHA HA
OCHOBE TMOJIO)KCHUN M TpeOOBaHUI K pe3yidbTaTaM OCBOCHUS Ha 0a30BOM YpOBHE
OCHOBHOM 0Opa3oBaTenbHOW mporpammsl, npeacrasieHHbix B @I'OC 00O, a takxke ¢
yuétoM (QeaepaibHOM paboueit mporpamMbl BocnuTaHusi 1 KoHimeniuu npenojgaBaHus
yueOHoro npeameta «Dusuka.

Copepxanue mporpamMMbl 1O  (U3MKE  HampaBieHO Ha  (OopMUpPOBaHUE
€CTEeCTBEHHOHAYYHOU TPAaMOTHOCTH O0YYAIOIINXCSI U OPTaHU3alUI0 N3yueHus (U3UKHU Ha
NeATeIbHOCTHOM oOcHOBe. B mporpamme mno ¢Qusuke Yy4YUTHIBAIOTCS BO3MOXXHOCTH
yueOHoro mpeamera B peanusanuu  TpeboBanuit. ®I'OC OOO Kk mIaHUPYEMBIM
JUYHOCTHBIM M METalpeIMETHBIM pe3yjibTaTaM OOyUYeHHs, a TakKe MEXIPEIMETHBIC
CBSI3M E€CTECTBCHHOHAYUYHBIX YYEOHBIX TMPEAMETOB Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus.

[Iporpamma 1o (usuke ycTaHaBIMBaeT paclpeesieHHe yueOHOro marepuaja Io
rojam o0yudeHus (1o Kjaccam), mpejjiaraet mpuMepHYIO TOCJIeI0BATEIbHOCTh U3YyUCHUS
TE€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOIO COJEPKaHUS U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIIXCS.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LETBI0 OKa3aHUS METOJIUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uznka SBISETCS CHUCTEMOOOPA3YIONIUM JMJI €CTECTBEHHOHAY4HBIX YUEOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IMPOLIECCOB M SIBICHMUIA,
U3y4aeMbIX XHMHEH, Ouojorueit, actpoHomuend u ¢u3mdeckord reorpadueit, BHOCUT
BKJIA]] B €CTECTBEHHOHAYYHYIO KapTUHY MUPa, IPEIOCTABISIET Haubosee ssCHbie 00pa3Ilbl
NPUMEHEHHUS] HAyYHOTO METOJa MO3HAHHUA, TO €CTh CIOoco0a MONY4YEHHUS JOCTOBEPHBIX
3HAaHUU O MUDE.

Onmna w3 TIaBHBIX 3a7a4  (PU3MYECKOTO OO0pa3oBaHHS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH M MHTEpeca
K HayKe Y OO yJaromImxcs.

N3yuyenne ¢uszuku Ha 0a30BOM ypOBHE MPEIIONIATaeT OBIAJECHUE CIEIYIOITUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLUIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCT:

e HAYYHO OOBSICHATH SBIICHHUS,

e OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEOBAHNUS;

e UHTEPHPETUPOBATh JAHHBIE W UCIIOJb30BATh HAyYHbIEC JOKa3aTEIbCTBA
JUTS1 TIOJTy4€HUST BBIBOJIOB.

Henu n3yuenus GU3NKU HA yPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs OINpPEICIICHBI
B Konuenuuun mnpenonaBanus yueOHoro mnpenmera «®Pusuka» B 00pa3zoBaTelbHBIX
OpraHu3aLusax Poccuiickon denepanum, peATU3yIOLIMNX OCHOBHBIE
oO1ieo0pa3oBareyibHble  MPOrpaMMbl,  yTBEepkAEHHONW  pemenueM  Komneruu
MunucrtepcrBa npocsemieHus Poccutickoit @eaepannu (mpoTokos oT 3 aexadbps 2019 r.

N2 TTK4BH).



Ieaun n3zyyenus pusuKu:

e TPUOOpETEeHHE MHTEpeca U CTPEMJIEHUS OOYYaIOIUXCS K HAYYHOMY H3YyUYECHHIO
MPUPOJIBI, PA3BUTHE X MHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTHE IMPEACTABICHUA O HAYYHOM METOJE IMO3HaHUA U (HOPMHPOBAHUE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHHSIM;

« (opMHpOBaHHE HAYYHOIO MHUPOBO33PEHHS KaK pe3ysibTaTa HM3y4eHUs OCHOB
CTpOCHHS MaTepHuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

« ¢opMupoBaHUE TPEACTABICHUHA O pOAUM GUMKA [UISI Pa3BUTUSA JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

e pa3BUTHE NPEJCTABICHUN O BO3MOXHBIX cepax Oynyuieil mpodeccuoHanbHON
TS TebHOCTH, CBA3aHHOHN ¢ (PU3MKOIA, MOATOTOBKA K JalbHEUIIEMY OOYUICHHIO B
ATOM HaIpaBJICHUHU.

JlocTkeHnue 3TUX LeJed mporpaMMbl O (PU3MKE Ha YPOBHE OCHOBHOTO OOUIETO

o0Opa3oBaHus 00ecrieunBaeTCsl pEUICHUEM CIIEIYIOUIUX 3a/4a4:

e TpUOOpETeHHE 3HAHWK O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, SJICKTPUYCCKNX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

« TpuOOpeTeHHEe YMEHWH OMNUCHIBAThP U OOBSICHITh (U3HUYECKUE SIBICHUSA C
UCTIOJIh30BAaHUEM IOTYICHHBIX 3HAHUIA;

e OCBOCHHME METOJIOB PEUICHHS MPOCTEHIINX pacu€THBIX 3a7a4 C UCIOJIb30BaHUEM
buznueckrx Mojiesield, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE yMEHUN HAOII0IAaTh MPUPOIHBIC SIBICHHUS U BBIIOJHITH OIBITHI,
nabopatopHble  pabOTBI M OKCIEPUMEHTAIbHBIE  MCCIEIOBaHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e oOcCBoeHHE TMpUEMOB paboThl ¢ uHpoOpMarMerd (U3NIECKOTO COJepKAHUSA,
BKJIIOUass HMHQOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (U3UKU, aHalu3 H
KPUTHYECKOE OlIEHUBaHNE HH(POPMAIINH;

e 3HAKOMCTBO cO cdepamMu TpodecCHOHATBLHOM NEeATeTbHOCTH, CBSI3aHHBIMU C
(GU3UKON, ¥ COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU HA JIOCTHKEHHUSIX
buznuecKkon HaAyKH.

Ha wusydyenme ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus otBoauTcs 238 wacoB: B 7 kiacce — 68 wacoB (2 yaca B HeNenio), B 8
Kiacce — 68 yacoB (2 yvaca B Hegenwo), B 9 kiacce — 102 yaca (3 yaca B HeEHEIo).

[Ipennaraemsriii B mporpamMme mo Gpu3HNKe MepeveHb JTa00PaTOPHBIX padOT U OTHITOB
HOCUT PpPEKOMEHJATEIbHbIA  XapakTep, YyuuTelb Je’aeT BbIOOp  MpOBEACHUS
7a0OpaTopHBIX pabOT W ONBITOB C YYETOM HMHAUBUAYAIbHBIX OCOOEHHOCTEH
OoOydJarommxcs, CIUCKA OSKCIEPUMEHTAIBHBIX 3a/JaHHi, TMpeayiaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMEHa 1Mo (U3HKeE.

COIEPKXAHUE OBYYEHUA
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Paszznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIEr0 MHPA.

@usuka — Hayka o unpupoxae. fBimenus npuponsl. DusnuecKue SABICHUSA:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®duznyeckue BenMuruHbl. 3Mepenne pusznueckux BennyuH. Pusznueckue npudopsl.
ITorpemHocTs u3MepeHuii. MexayHapoaHas cucreMa €JuHULL.

Kak ¢wu3uka w©  JApyrue  €CTECTBEHHBIE  HAayKHM  H3y4alOT  MPUPOY.
EcTecTBeHHOHAYUYHBIM METOJ MO3HAHUSA: HAONIOJEHHE, TOCTAHOBKA HAYYHOr'O0 BOIPOCA,
BBIJIBIDKCHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE HAOII0JaeMOr0
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ MOMOIIBI0 MOJICTICH.

Jemoncmpayuu.

« MexaHnueckue, TEIIOBBIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBICHUA.

o ®dusuyeckue MPUOOPHI W TpoleAypa MNPSAMBIX H3MEPEHUN AaHAJIOTOBHIM H

U (GPOBBIM TPUOOPOM.

Jlabopamopnuwie padbomut u onvimot.

« OmnpeneneHue EHBI JCTECHUS MKAIbl U3MEPUTEIHHOTO TTPUOOpA.

« H3mepenue paccTosiHUM.

« H3mepenue 00bEMA KUIKOCTU U TBEPIOTO TEA.

« Omnpenenenre pa3MepoB MajbIX TEN.

« U3mepeHue Ttemneparypbl MpU MOMOIIM >KHIAKOCTHOTO TEPMOMETPA U JaTUMKa

TEMIIEPATYPBHI.
« [lIpoBeneHne ucciaeqoBaHus MO NPOBEPKE TUIIOTE3bI: NATBHOCTH MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBEJICHNSI 0 CTPOCHHUHU BellecTBA.

CrpoeHnue BellecTBa: aTOMbl U MOJIEKYJBI, UX pa3Mepbl. ONbITHI, TOKa3bIBAOIIUE
IUCKPETHOE CTPOEHUE BEILIECTBA.

JIBukeHne yactull BeuecTBa. CBA3b CKOPOCTH JBHKEHUS YAaCTHUI] C TEMIIEPATYPOHU.
BbpoyHoBckoe npmwxenue, nuddysus. BzauMmoaelcTBre 9acTHI] BEIIECTBA: MPUTHKEHUE U
OTTAJIKMBaHHUE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOCHUE Ta30B, XUIAKOCTEM U TBEPIBIX
(kpuctamnueckux) Tel. B3auMoCBs3p MEXAY CBOMCTBAMHM BEIIECTB B  PAa3HBIX
arperaTHbIX COCTOSIHHSIX M HX AaTOMHOMOJICKYJSpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

« HaGmonenrne OpoyHOBCKOTO JIBHIKCHHUS.

« Hab6monenne nuddysun.

« HaGmonenne sBneHUN, OOBICHSIOMUXCS MPUTSHKEHUEM WM OTTATKHBAHHEM

YaCTHUI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimeot.

« OreHka quamMeTpa aToMa METOJI0OM PsJIOB (C HCIOIb30BaHueM (potorpaduii).

« OnbIThI O HAOJIIOACHUIO TEJIOBOIO PACIIUPEHHUSI Ta30B.

« OnbIThI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUSL.



Paznea 3. JIBukenune u B3anMoaeiicTBUe TeJl.
Mexannueckoe nBHKeHUE. PaBHOMEPHOE N HEpaBHOMEPHOE JIBHKEHUE. CKOPOCTB.
Cpennsis CKOPOCTb NPU HEPABHOMEPHOM JBH>KEHUH. Pacu€T myTh U BpEMEHU JIBUKECHUSL.
SBneHue UHEPIMU. 3aKOH UHEPLMU. B3auMoieiicTBrue Ten Kak MPUYMHA U3MEHECHUS
CKOPOCTH JBWXEHUs Teld. Macca kak Mepa MHEpPTHOCTH Tena. [IMOTHOCTH BelecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEIIECTBA.
Cuita Kak XapakTepucTHKa B3auMozencTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBIEHUE TATOTEHUS U cUila TskecTH. Chna
TSDKECTH Ha Apyrux ruiaHerax. Bec tena. HeBecomocTs. CroeHne CHIl, HAIIpaBICHHBIX
no oaHou mnpsMoil. PaBHopelcTByromas cwi. Cuia TpeHus. TpeHue CKOIbXEHUS M
TpeHUE NMOKos. TpeHue B MPUPOAE U TEXHUKE.
Jemoncmpayuu.
« HaGmonenre MexaHUYECKOTo JBUKEHUS TeJa.
« H3mepeHne ckopocTH NPSIMOJMHENHOTO ABUKEHHUS.
« HaOGmonenue sBieHNs] HHEPLIUU.
« HaGmonenue usmMeHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUU TE.
« (CpaBHEHHE MaccC MO B3aUMOJAECHCTBUIO TEN.
« (CloXeHHe CUII, HAPABICHHBIX MO OJTHOW MPAMOM.
Jlabopamopnuie padbomut u onvimot.
« OrmpeneneHre CKOPOCTH PABHOMEPHOTO JBIKEHHS (IIapuKa B IKUAKOCTH,
MOJIEINU AJIEKTPUUYECKOr0 aBTOMOOUIIS U TaK Jajee).

« OrmpeneneHue cpelHed CKOPOCTH CKOJIBKEHUS Opycka WM IIapuka IIo
HAKJIOHHOM IMJIOCKOCTH.

« OmnpeneneHue MIOTHOCTU TBEPAOTO TeNA.

e OmnpITh, JIEMOHCTPUPYIOIIHME 3aBUCUMOCTh  pacTshHKeHUs  (nedopmariun)
IPY>KUHBI OT IPUIOKEHHON CUJIBI.

e OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJBXEHUS OT Beca
TE€Ja U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHue TBEPABIX TeJl, :KUIAKOCTEH U ra3oB.

JaBnenue. CrocoObl yMEHBIIEHUS U YBEJIWYEHHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTbH JIaBJICHUA ra3a oT 00bEéMa, TeMrepaTtypsl. [lepenavya naBieHus TBEPILIMU
TEJIaMHu, KUJKOCTAMU U ra3amu. 3akoH Ilackans. IlHeBMaThuyeckue MaIlWHBIL.
3aBUCUMOCTh JIaBIICHUS KUAKOCTH OT TIOyOWHBI. ['mapoctatuyeckuii mapamokc.
Coobmiatomuecs cocyapl. ['uipaBnuyeckue MeXaHu3Mbl.

Atmochepa 3emnu u armocepHoe pgamneHuwe. [IpUUMHBI CyIIECTBOBaHUS
BOo3yIrHON 000m0ukn 3emin. OnbiT Toppuyennu. M3mepenne atMmochepHOTo aBIeHHUS.
3aBUCUMOCTh aTMOC(HEPHOTO NIaBJICHUs OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsr mis
MU3MEpPEeHUs aTMOC(HEPHOTO JTABICHHS.

JlelicTBME KUAKOCTM M Ta3a HAa NOTPYXKEHHOE B HUX TeNO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpayuu.

e 3aBUCHMOCTbH JJaBJICHUA ra3a OT TEMIEPATYPHI.



[lepenaya naBieHus KUIKOCTHIO U Ta30M.

Coobmiatomuecst COCyIbl.

I'mppaBinueckuii mpecc.

[IposBnenue nenicTBUs aTMOC(HEPHOTO AaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHON YacTH Tena U
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BHITECHEHHOM KUJIKOCTH.

YcnoBue miaBaHUS TEIN: IUIABAHUE WM TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILLIEHUS TIJIOTHOCTEN TENA U JKUIAKOCTH.

Jlabopamopnuie padomot u onvimot.

HccnenoBanue 3aBUCHUMOCTH Beca Telda B BOJE€ OT 00bEMaA MOTPYKEHHOW B
YKUAJIKOCTb YaCTH Tela.

Ornpenenenue BBITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
YKUJIKOCTb.

IIpoBepka HE3aBUCHUMOCTM BBITAIKUBAIOIIECH CWIbI, JEUCTBYIOIIEH Ha TEJIO B
YKUAJIKOCTH, OT MacChl Tela.

OnbITel,  IEMOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAJIKMBAIOLIECH  CHJIBI,
JEUCTBYIOIIEH Ha TeJO B MKUIAKOCTH, OT 00bEMa MOrpYyKEHHON B KHUIKOCTH
YaCTH TeJIA U OT IUIOTHOCTH KUJIKOCTH.

KonctpyupoBanue apeomMerpa Ui KOHCTPYUPOBAHUE JIOJKU U OIPEICIICHUE €€
IPY30I0IbEMHOCTH.

Pazgea 5. PabGoTra 1 MOIIIHOCTH. JHEPrus.

Mexannueckasi pabota. MOIIIHOCTS.

[IpocThie MexaHU3MBI: pbIyar, OJOK, HAKJIOHHAs TJIOCKOCTh. [IpaBmino paBHOBecus
peiuara. llpuMmeHeHne mpaBuiIa paBHOBECHS pblyara K OJOKYy. «30J0TO€ MPaBUIIO»
mexanuku. KITJ[ mpocTeix Mexanu3MoB. [IpocTeic MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprud. Kunerndeckas u moTeHIMalnbHas 3Heprus. [Ipepaienue
OIHOTO BHJAa MEXAHUYECKOM DHHEPrUM B JpYyroid. 3aKOH COXpPAHEHUS DSHEPruu B
MEXaHUKE.

JHemoncmpayuu.

[IprMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimot.

Onpenenenue pabOThl CWJIBI TPEHHS MPU PABHOMEPHOM JBHXKEHUHU Tela IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanne yclioBUM paBHOBECHS pblyara.

N3smepenne KII/] Hak1OHHOM IIOCKOCTH.

N3ydenne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIUU.

8 KUIACC

Pa3znen 6. TenyioBbie ABJIEHUS.



OCHOBHBIE TIOJIOKEHUSA MOJIEKYISIPHO-KUHETUYECKOW TEOPUHU CTPOCHUS BELIECTBA.
Macca u pasMmepsl aToMOB H MOJIEKYyJd. OMbBITB, MOATBEPKIAIONIME OCHOBHBIC
MOJI0KEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mopenn  TBEPAOrO, JKUAKOIO M Ta3000pa3HOTO  COCTOSIHMM — BEILECTBA.
Kpucramnmuueckue u amopdubsie Tena. OObsSCHEHHE CBOWCTB Ta30B, JKUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE MOJOKEHUM MOJIEKYISIPHO-KUHETUYECKON Teopun. CmaunBaHue
Y KalWUISpHBIC SIBJIEHUS. TEII0BOE pACIIMPEHUE U CHKATHE.

Temnepartypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIIOBOTO JBWXEHUS YaCTHII.
Buytpennsis sHeprus. CrniocoObl U3MEHEHUSI BHYTPEHHEW SHEpPruu: Temionepenaada u
coBeplieHue paboThl. Buael Temmomnepegadu:  TEMJIONPOBOAHOCTh, KOHBEKIIHUS,
U3JIyYCHHUE.

KommaecTtBo TermmoTel. YaenpHas TEIIOEMKOCTh BeEIIECTBA. TEII0o0OMEH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIoBOTro OanaHca. [lmaBieHue W OTBepeBaHUE
KPUCTAJUTMYECKUX BEIIECTB. YJenbHas Terora IuiaBieHus. [lapooOpasoBanue u
koHneHcanus. Wcmapenwe. Kunenue. VYaenpHas  TemioTra  mapooOpa3oBaHMS.
3aBUCHUMOCTH TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO TaBICHUSI.

BnaxHocTs Bo3yxa.

DHeprus TOmuBa. Y AelbHas TEIUIOTa CTOPaHMUS.

[Tpuniuner padotsl TemwnoBbix aurateneit KI1J temnoBoro asurarens. TerioBbie
JIBUTATEJIN U 3allIUTa OKPYXKAIOUIEH CPEIbl.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

« HaOGmronenne 6poyHOBCKOTO IBUKEHUS.

« Hab6monenne nuddysun.

« HaOmronenue sBIeHn cMauyMBaHUsI M KalMJUIAPHBIX SIBJICHUH.

« HaOGmronenue TemioBoro pacmmupeHus Ted.

o l3MeHeHHWe nmaBieHWs Ta3a IPU H3MEHEHWH OO0BEMAa W HArpeBaHUU WU

OXJIQXKJICHUH.

» [lpaBuia uamepeHus TeMnepaTypsl.

« Buasl Terionepenauu.

o OxmaxaeHue Mpu COBEPIICHUU PaOOTHI.

« HarpeBanue npu coBepiieHNN pabOTH BHCITHUMH CHJIAMHU.

« C(CpaBHeHHUE TEIIOEMKOCTEN pa3TUYHbBIX BEIIECTB.

« HaOmonenune kumneHusl.

« HaOmronenne mocTosTHCTBA TeMIIEPaTypPhl IIPH TUTABICHUH.

e Mojgenu TEIIOBBIX ABUTATEICH.

Jlabopamopnuie padbomot u onvimol.

o OmnbITH IO OOHAPYKCHUIO ICUCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHHUS.

o OnbIThI MO BBIPANIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WIIM caxapa.

e  OnpITH MO HAOIOACHUIO TETUIOBOTO PACIIMPEHMS Ta30B, KUIKOCTEH M TBEPABIX

TeJI.
o Omnpenenenne AaBICHUS BO3AyXa B OaJljIOHE IITIPHUIIA.



» OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUs BO3/yXa OT €ro o0béma u
HarpeBaHus WIN OXJIAXKICHUS.

« [IIpoBepka rumoTe3bl JUHEWHOW 3aBUCUMOCTU JIJIMHBI CTOJOMKA >KUAKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

« HaOnionenne w3MeHEeHHMs] BHYTPEHHEM OHEpPruM Tejda B pe3yJibTare
TEIJIonepe1aun U paboThl BHEITHUX CHIIL.

« MHccnenoBanue siBieHus TErI000MeHa MPU CMENIMBAHUM XOJIOJHOM M ropsideit
BOJIbI.

« OrmnpeneneHue KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEII00OMEHE C
HarpeThIM METAJUIMYECKUM HJIMHIPOM.

« OmnpeneneHue yieIbHON TEINIOEMKOCTH BEILIECTBA.

« HccnenoBanue npoiiecca ucrapeHus.

« OmnpeneneHrie OTHOCUTEIBHOM BIAXKHOCTH BO3AYyXa.

« OmnpeneneHue yeIbHON TEIJIOTHI MJIABJICHUS JIbJIA.

Paznen 7. JinekTpuyecKkre 1 MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Tel. JlBa poaa dIeKTpUYECKUX 3apslioB. B3aumopelictBue
3apsiKEHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTh CUJIbI B3aUMOJCHCTBUA 3apSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSAI0B U PACCTOSIHUS MEXK]y TEIamMu).

DnekTpuueckoe moJie.  Hanpspk€HHOCTh  anekTpuyeckoro mosis.  [Ipunuun
CYIEPIIO3ULIUU IEKTPUIECKUX MOl (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu »snexktpuyeckux 3apsgoB. OJIEMEHTAPHBIA SJIEKTPUYECKUH  3apsi.
Crpoenue aroma. IIpOBOJHMKM WU IHUAJIEKTPUKUA. 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsja.

DJIEKTPUUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO ToKa. VICTOUHUKH
NOCTOSIHHOTO TOKa. JIEeHCTBUS JIIEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHYECKOE,
MAarHMTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTAX U ra3ax.

OnexTpuueckas 1enb. Cuna Toka. DnekTpudyeckoe HampsbkeHue. ConpoTHBICHUE
IPOBOJIHUKA. YJI€JIbHOE COMNPOTUBIICEHHE BewlecTBa. 3akoH Oma Juisi ydacTKa IIEIu.
[TocnenoBaTenpHOE U ApaALIENbHOE COEIUHEHNE IPOBOIHUKOB.

PaboTa 1 MOIITHOCTH AJIEKTpUYECKOro Toka. 3akoH Jxoynsa—JIeHma. DnekTpudeckue
[IEMU U IOTPEOUTEINN ANEKTPUIECKOM dHepTuH B ObITy. KopoTKoe 3amMbIkaHueE.

[ToctossHHBIE MarHuThl. B3anMonenCcTBUE NOCTOSIHHBIX MAarHuToB. MarHuTtHOe
noje. MarHutHoe mnojie 3eMJd U €ro 3HaYeHHe i Ku3HU Ha 3emie. OnbIT Dpcresa.
MarauTHoEe MoJIe NEKTPUUECKOro TOKa. [IprmMeHeHue 3IeKTpOMAarHUTOB B TEXHUKE.
JleficTBli€ MarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSHHOTO
Toka. Mcnosb3oBaHWE JJIEKTPOABUTATENEM B TEXHMYECKUX YCTPOMCTBAX MW Ha
TPAHCIOPTE.

Onbitel @apanes. SBneHue >jaeKTpoMarHUTHOW wuHAyKHuU. IlpaBuno Jlenua.
OnextporeHeparop. CrnocoObl MONyYEHUS dICKTPUUESCKON IHEPTUU. DISKTPOCTAHIIMHN Ha
BO300HOBJIIEMbIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

o DJIeKTpU3aAUS TEIL.



JIBa pojia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE DJIEKTPOCKOIIA.

DIIEKTPOCTATHYECKAS] MHTYKIHA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsIO0B.

[TpoBOIHUKH U AUBIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUM AIEKTPUYECKOTO MOJIS.
HcToyHrKHM OCTOSAHHOTO TOKA.

JIeHcTBUA 3IIEKTPUUYECKOTO TOKA.

DIIEKTPUUYECKUN TOK B JKUIKOCTH.

["a30BbIl pa3psia.

N3Mepenune cuiibl Toka aMIepMeTpoM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHUsI BOJIbTMETPOM.

PeocTaT u MarazuH conpoTUBIICHUM.

B3anmopelicTBre MOCTOSIHHBIX MAarHUTOB.

MoenupoBaHue HEBO3MOKHOCTH pa3CICHUS MTOJIIOCOB MarHuTa.
MoienupoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJje ToKa. DJIEKTPOMArHuT.

JlelicTBME€ MarHWTHOIO TOJISl HA MPOBOJHUK C TOKOM.
DNEeKTpOABUraTeb MOCTOSSHHOTO TOKA.

HccnenoBanue sBIEHUS 2JIEKTPOMAarHUTHON MHIYKIUU.

OnbiTel @apajes.

3aBUCUMOCTh  HAIpaBICHHS HMHAYKIMOHHOTO TOKAa OT YCIOBHH  €ro
BO3HUKHOBCHMUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimot.

OnpiThl MO  HAONIOACHHWIO  DJICKTpU3AIMU  TeNl  MHAYKIHEH u  1pH
CONPUKOCHOBEHHH.

UccnenoBanue neiicTBUS 3IEKTPUUECKOTO MO HA TPOBOJIHUKHY U TUBJIEKTPUKHU.
COopka u mpoBepKa paboThI ATEKTPUIECKOH TSN MOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynimpoBaHue HAIPSAKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBl TOKa, HAYLIErO 4YEpe3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTb JJIEKTPUUYECKOTO COMPOTHUBICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IIOMA1 MONEPEYHOr0 CEYEHUS U MaTepuara.
[IpoBepka mpaBUJia CJHOKEHHS HANpPsDKEHUHW MOpHU  MOCIEA0BATEIHHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna g CWIbl TOKAa NPU MapauieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl ANEKTPUUYECKOTO TOKA, UAYILETO Yepe3 pe3ucTop.
OrnpeneneHne MOUTHOCTH JIEKTPUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOpE.



« MHccrmenmoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO 4YeEpe3 JaMIIOYKy, OT
HaINpsKEHUs Ha HE.

« Onmnpenenenne KIIJI narpesarens.

« MHccnenoBanne MarHuTHOTO B3aMMOJEHCTBUS MIOCTOSTHHBIX MAarHUTOB.

« M3yyeHue MarHUTHOrO MOJI MOCTOSHHBIX MAarHUTOB MPU HUX OOBEIUHEHUU U
pa3elIeHNM.

o HccnenoBanue OeUCTBUS JIEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEJIKY.

» OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbl B3aUMOJEHCTBUS KaTYIIKU C
TOKOM M MAarHUTa OT CUJIbl TOKA M HAIIPaBJICHMS TOKA B KaTYIIKE.

« H3ydeHue neiCTBHSA MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.

« KoHcTpyupoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIS.

« WMsmepenune KII/] anexTpoaBUraTenbHOM yCTAHOBKH.

e OnbITBI O  HCCIENOBAHUIO  SIBJIEHUSA  DJIEKTPOMArHUTHOM  MHIAYKLHH:
UCCJIEOBAaHNE U3MEHEHUI 3HAUYCHHS U HAIIPABJICHUS] MHAYKIHOHHOIO TOKA.

9 KUIIACC

Pasznen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe  ABWkKeHHE. MarepuanbHas ~— Touka. CucremMa — OTcuéra.
OTHOCHUTEIBPHOCTh ~ MEXaHMYECKOro  JIBUKEHMS. PaBHOMEpHOE  MPAMOJIMHEUHOE
nBwxeHne. HepaBHOMepHOoe TmpsMOJIUHENHOE [BMXKeHUEe. CpelHsis W MIHOBEHHAas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHoyckopeHHOe TpsiMoiinHelHoe ABuxkeHue. CBOOOHOE TajeHHe.
Omnbrtel ["anunes.

PaBHOMepHOE ABMKEHHE 10 OKpYyKHOCTH. Ilepmonm u dactota oOpaieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpocTpeMHUTEIBHOE YCKOPEHHUE.

[TepBbrii 3akoH HproToHa. Brtopoin 3akoH Herotona. Tperuii 3akoH HproToHA.
[TpuHUHUI CyNIEpIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHHsI CKOJIbKEHMS, CHJIa
TPEHUSI TOKOsL, IPYTUe BUABI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHUE CBOOOHOTO TaJCHMS.
JIBuxenne miuanetr Bokpyr Connua. IlepBas kocmuyeckas ckopocTb. HeBecomocTh u
[IEPETPY3KHU.

PaBHOBecne MarepuanbHOM TOYKH. AOCONMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaneHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue wumnynbca. Mmnynbc cunbl. 3aKOH COXpaHEHUs
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexanuueckasi pabora U MOIIHOCTb. PaboTa cui TSKECTH, YNPYTrOCTH, TPEHUS.
CBs13b sHEpruu U padboThl. [loTeHUIManbHAs SHEPTUs Tea, MOJAHITOrO HaJl MOBEPXHOCTHIO
3emiu. [loTeHIManpHas sHEprus cxkarou npyxuHsl. Kunernueckas sneprus. Teopema o
KUHETHUYECKOU 3HEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.



HaGntonenne MeXaHMYECKOro JBUMKEHHS Tella OTHOCUTENBHO Pa3HBIX Tel
OTCUETA.

CpaBHeHME TIyT€d M TPACKTOPUM JABMIKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS NPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HaGmonenne MexaHUYECKUX SIBICHHWH, MPOUCXOASIIMX B CHUCTEME OTCUYETa
«Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JABHKEHUU OTHOCHUTEIIBHO
KabuHeTa QU3HKH.

3aBUCUMOCTh YCKOPEHHUS TEJIa OT MACCHI TeJla U JECUCTBYIOIIEH HA HETO CUJIBI.
HaGmtonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua ummysibca npu B3aMMOJIEUCTBUHU TEI.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICHCTBUU TEII.

CoxpaHeHue UMNyJibCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHre UMIMyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUH TIPU CBOOOTHOM TaJICHUH.

CoxpaHeHue MEXaHUYECKOW DHEPruu MpU JBWKEHUM Teja MOoJ JACHCTBUEM
MPYKUHBI.

Jlabopamopnuie padbomot u onvimot.

KoncTtpyupoBanue TpakTa [Ji1 pa3roHa M JalbHEHIIEr0o pPaBHOMEPHOIO
JIBVDKEHUS IIapUKA WM TEICKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WM JABMIKEHHUS IapuKa
110 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHue yCKOpPEHUsS Tejda TMPU PABHOYCKOPEHHOM JIBIKCHUU TIO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TIyTH OT BpPEMEHH IIPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauyaJIbHON CKOPOCTH.

[IpoBepka THMOTE3bI: €CIIM MPH PABHOYCKOPEHHOM JBIDKCHHHM O€3 HadabHOM
CKOPOCTH TYTH OTHOCATCA KaK PsJ HEYETHBIX YHMCEI, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOTO
JIaBJICHUS.

Onpenenenue kodpPuiiueHTa TPEHUs CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CUIBI TPEHHUS MPU PABHOMEPHOM JBMXKEHUM Teja IO
TOPU30HTAIIBHOM MMOBEPXHOCTH.

Onpenenenue padOThl CHIIBI YIPYTOCTH MPHU MOABEME I'py3a C MCIOJb30BAHUEM
HETOIBUYKHOTO U TOJIBMKHOTO OJIOKOB.

N3ydenune 3akoHa COXpaHEHUs YHEPTHUH.



Paznen 9. Mexanuueckue Koj1e0aHUs U BOJHBI.
KonebarensHoe paBukeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHWM: TEPHO/I,

4acToTa,

aMIUIMTyna. MaremaTudyeckuii U TOPYKUHHBIM MasaTHUKU. [Ipespamenue

SHEPruu MpH KOJIeOATEITLHOM JIBH)KEHUH.

3aryxaromue kosneOaHusd. BwiHyxaeHHble KojeOaHusi. Pe3onanc. MexaHudeckue
BOJHBL. CBOWMCTBA MEXaHMYECKUX BOJH. lIpogonbHple M monepeuHble BOJIHBL J[nuHa
BOJIHBI M CKOpPOCTb €€ paclpocTpaHeHus. MeXaHU4ecKue BOJIHBI B TBEPAOM TEIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicOTa ToHA. OtTpaxenue 3Byka. HMHOpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

Habmonenmne konebanuii TeN Mo JEHCTBHEM CHIIBI TSKECTH U CHIIBI YIPYTOCTH.
Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPy KUHE.

Habmonenme BIHYKIEHHBIX KOJICOaHH U Pe30HAaHCa.

PacnipocTpanenue mpoI0IbHBIX U TTOTIEPEYHBIX BOJH (Ha MOJICIIN).

Habmoenme 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pEe30HAHC.

Jlabopamopnuie padbomut u onvimot.

OmnpeneneHre 4YacTOThI U ITEpU0JIa KoJieOaHUH MaTEMaTHICCKOTO MasiTHUKA.
OmnpeneneHre 4YacTOTHI U IEPUOJIa KoJIeOaHNUH MTPYKUHHOTO MasiTHHKA.
HccnenoBanre 3aBUCUMOCTH TepHOIa KOJIeOaHUH MOABEIIICHHOTO K HUTH Tpy3a
OT JUTHHBI HUTH.

HccnenoBanre 3aBUCUMOCTH IEepUoAa KoOJIeOAHUH NPYKMHHOTO MasTHHUKA OT
MAaccChl rpysa.

[TpoBepka HE3aBUCUMOCTH TEPHOJIa KOJICOaHUN Tpy3a, MOABCIICHHOIO K HHUTH,
OT MaccChl Tpy3a.

OnbITHI, AEMOHCTPUPYIOIIME 3aBHCHMOCTH IEpUOJa KOJICOAHWH MPY>KHUHHOTO
MasTHAKA OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI.

N3mepenne yckopeHust CBOOOTHOTO T ICHUS.

Paznen 10. Di1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUuTHOE ToJIE. DNeKTpOMarHuTHbBIE BOJIHBI. CaoiicTBa
ANeKTpoMarHuTHbIX BoyiH. Illkama  snekTpoMarHUTHBIX BONH.  Mcmonb3oBaHUE
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.

DneKkTpoMarHuTHas nmpupoja cseta. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu.

CBolicTBa JIEKTPOMATrHUTHBIX BOJIH.
BomHoBEIE CBOMICTBA CBETA.

Jlabopamopnuie padbomot u onvimol.

N3ydenre CBOMCTB 53JIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHMIBHOTO
TenedoHa.

Pa3gea 11. CBeToBbBIE AIBJIEHUS.



JlyueBas mopenp cBera. Mcrounuku cseta. IIpsMonunHErHOE pacnpoCTpaHEHUE
ceera. 3atMenuss Connua u Jlywel. Otpaxkenue cBera. llnockoe 3epkano. 3akoH
OTpaXEHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenoMiieHus: cBeTa. [IoIHOe BHYTpEHHEE OTpa)XKE€HHE
cBeTa. Mcrnonb30BaHUE MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOIAX.
JIunza. Xopa nyued B nuH3e. OnTudeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['na3 kak ontuyeckas cucrema. biim3opykocTh U JaTbHO30PKOCTb.
Paznoxenue Oenoro ceera B cnektp. OnbiTel HeloToHa. CoxkeHue crnekTpaibHbIX
uBeToB. Jlucnepcus cBera.
Jemoncmpayuu.
« IIpAmMonuHENHOE pacpoOCTPaHEHUE CBETA.
» OrpaxeHue cBerta.
« [lonydenne n3006pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
« IIpenomnenue cBera.
e OnrTnueckuii CBETOBO/I.
« Xoj ayuei B coOuparomiei JInH3e.
« Xop JIyyel B pacCEHBAIOLICH JIMH3E.
o [lonydenne n300pakeHUM ¢ MOMOIIBIO JIUH3.
o [lpunnmn neiicTBus goToanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.
e Mopnens riasa.
« Pasnoxxenue 6enoro cBera B CEKTP.
« [lomyyenue Oenoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimot.
« MHccnenoBanue 3aBUCUMOCTH yTila OTPaXXKEHUsI CBETOBOT'O JIy4a OT yrjia MaJeHHUs.
« H3yuyeHue xapakTepuCTUK U300paKEHHS MPEeIMETa B IJIOCKOM 3€pKaJe.
« MHccnemoBaHnne 3aBUCUMOCTH yIJla MPEIOMIJIEHUS CBETOBOrO Jydya OT YIja
NaJ€HUS HAa TPAHULIE «BO31YX—CTEKIIO».

o [lonydenne n300pakeHUH ¢ MMOMOIILI0 COOUPAIOIIEH JIMH3BI.

e Ormpenenenre (OKYCHOTO pACcCTOSHUS W ONTHYECKOW CHIIBI COOMpArONIeH
JIVH3BI.

« OnbITHI IO Pa30KEHUIO OEJI0r0 CBETA B CIEKTP.

« OmBITH IO BOCTIPUATHIO I[BETA MIPEIMETOB MPHU WX HAOTIOICHUU Yepe3 IIBETOBBIC
(bUIBTPHI.

Pa3gea 12. KBaHTOBBIE SIBJIEHHS.

Onwitel  Pezepdopna u mnmanetapHas mojenb aroma. Mogens atoma bopa.
Hcnyckanue n nornomeHne ceera atomom. KBaHThl. JInHENYaTbIE CIEKTPHL.

PannoaktuBHOCTh. AJnb(a, Oerta- U ramma-uznydeHusi. CTpoeHne aTOMHOTO sipa.
Hyxnonnast mogenb aromHoro simpa. M3oronel. PaguoaktuBHbie npeBpaienus. [lepuon
MoJypacnaja aTOMHBIX SIAEP.

SAnepHble peakuu. 3aKOHBI COXPaHEHHS 3apsS0OBOTO U MAaCCOBOTO YUCEI. DHEPTHUs
CBSI3M aTOMHBIX sifep. CBs3b Macchl U 3HEPruM. Peakunu cuHTE3a W ACNEHUS SIEP.
Uctounnku 3neprun CoiiHLa U 3BE3.



AnepHas oHepretuka. JleWcTBUA pagMOAKTUBHBIX H3Jy4YEHUM Ha OJKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

« CnekTpbl U3Iy4EHUS U MOTJIOLIEHHUS.

« CHekTpbl pa3au4yHbIX ra30B.

« CnexTtp Bojopoaa.

« HaGmonenue TpekoB B kamepe Buibcona.

« Pabota cuérurka HOHU3UPYIOMHUX U3TYUECHH.

« Perucrpanus nznydeHus: IpupOIHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopnuie padomot u onvimot.

« HaGmoneHnue CriiOMIHBIX U TMHEWYATHIX CIEKTPOB U3TyUEHUSI.

« HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUM YACTUILIBI 10 TOPMO3HOMY TYTH (TI0

dotorpadusim).

« M3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOXYJIb.

[ToBTOpUTENHEHO-0000MIAIOUNA MOAY/Ib TMpPEJHA3HAYEH I CHUCTEMAaTU3aluu U
000011IeHHs] TTPEIMETHOTO COJICPKAHUSI U OMNBITa JIESITEIbHOCTH, MPUOOPETEHHOTO IMPHU
U3yYeHHH BCero Kypca (U3HKM, a Takke Ui TMOJArOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY 3K3aMeHy 10 (hU3UKe JUIsl 00yUJaroIMMXCsl, BRIOPABIINX 3TOT YUeOHBIN
npeamer.

[Ipy wu3ydeHUM [OAHHOTO MOAYJS PEATU3YIOTCS W CHCTEMATHU3UPYIOTCS BUIBI
NeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECcHeurBaeTcs AOCTHKEHUE TMPEAMETHBIX U
MeETanpeIMETHBIX IJIAaHUPYEMBIX pe3yJbTaToOB oOy4eHus, dbopmupyeTtcs
€CTECTBEHHOHAYYHASITPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB UCCIEAOBAHUS SIBIICHUI
IPUPOJIBI U TEXHUKH, OBIIAJICHUE YMEHUSMH OOBSCHATH (PU3MUECKHUE SIBICHUS, IPUMEHSS
NOJIyYEHHbIE  3HAHUA, pellaTh 3aJadyd, B TOM YHCI€ KAYECTBEHHbIE U
AKCHEPUMEHTAIbHBIE.

[IpuHUMNINANTBHO AEATEILHOCTHBIN XapaKTep JAHHOIO pa3zesia peain3yeTcs 3a CUET
TOT0, YTO OOYyUaIOUINECs BBHIOIHAIOT 33JIaHuUs, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE NOJYYEHHBIX 3HAHUM paclo3HaBaTh U HAYYHO OOBACHATH (PU3NUYECKHUE
SIBJICHUS B OKPY KAIOLIEH MPUPOJIE U TOBCETHEBHOM )KU3HMU;

MCIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEIOBaHUS (PU3MUECKUX SIBJICHUN, B TOM YHCIIE
JUIs1 IPOBEPKU THIIOTE3 U MTOIYYEHHs] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH HaydHble OCHOBBI Hamboiee BaXKHBIX JOCTH)KEHHUH COBpPEMEHHBIX
TEXHOJIOTMM, HaIpUMEp, IPAKTUYECKOIO0 MCIOJIB30BAHMS PA3JIUYHBIX HMCTOYHHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAICHHUs W COXPAHEHUS BCEX HM3BECTHBIX BHUIOB
DHEPIUH.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA



N3yyenue (Qu3MKM Ha ypoOBHE OCHOBHOI'O OOIIEro 0OOpa3OBaHMs HAINpaBICHO Ha

JOCTH)KEHUE JUYHOCTHBIX, METalmpeJAMETHBIX ¢ MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB.

B pesynbrare n3ydeHus (U3MKA Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUS Yy

oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3YyJIbTAaThl B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

- IPOSABJIICHUE HHTEpPECa K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(u3nUecKon HayKu;

- LIEHHOCTHOE OTHOILIEHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTh K AKTHMBHOMY Y4YacTHIO B OOCYXJEHHUU OOIECTBEHHO3HAUYNMBIXU
TUYECKUX MpOoOJeM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM JOCTHUKEHUU
buzuky;

- OCO3HAHUE BAXKHOCTU MOPAIbHO-3TUYECKUX IPUHLUIIOB B AESATEIBHOCTH YYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCHPHUATHE DCTETHMYECKUX KadecTB (PU3NYECKONM Hayku: €€ TapMOHUYHOIO
HNOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHMUS:

- OCO3HaHHE IIEHHOCTHU (PU3MYECKOW HAyKU KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS
MUpa, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BaXKHENIIEH COCTABISIOMIEN KYIbTYpbI;

- pa3BUTHE Hay4yHOM JIOOO3HATETBHOCTH, HHTEpeca K HCCIeq0BATEIbCKOM
NEeATEIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAJBHOIO 0JIATOMOYYHS:

- OCO3HaHME IIEHHOCTM Oe3omacHoro obOpa3a JKU3HM B  COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BAXKHOCTHU MPaBUIl 0€30MMaCHOT0 TIOBEICHHS Ha TPAHCIIOPTE,
Ha JIOpOrax, C ANEKTPUUECKUM U TETJIOBBIM 000PYIOBAHUEM B JOMAIITHUX YCIOBHSIX;
- ¢(opMHPOBAHHOCTH HaBbIKa peQICKCHH, MPU3HAHHWE CBOETO IpaBa Ha OMMOKY H
TaKOI0 K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOro BOCIMTAHMSI:

- QAKTUBHOE Yy4YaCTHE€ B PEIICHHH MPAKTHYECKUX 3a4ad (B paMKax CEMBH,
o0pa30oBaTeIbHOM OpraHU3aIlMi, TOpoAa, Kpas) TEXHOJOTUYECKOW M COIUaIbHOU
HANpPaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIIE U (PU3NUECKUX 3HAHUMH;

- HHTEpeC K MPAKTUUECKOMY U3YUYEHHIO PO ECcCHil, CBSI3aHHBIX C (PU3UKOI;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

- OpHEHTalUsl Ha MpUMEHEHHE (U3NYECKUX 3HAHUM JUIS pelIeHHs 3a1ad B 00JacTH
OKpYXarolel cpeabl, IUIAaHUPOBAaHUS IIOCTYIKOB M OLEHKM HX BO3MOXHBIX
MOCJIEICTBUI JIJIs1 OKPY’KAIOLIEN CPEbI;

- OCO3HAHUE TII00ATBHOTO XapaKTepa 3KOJIOTMYECKUX IPOOJIEM U ITyTEH UX PEIICHMUS;
8) ajanranum K U3MEHAIOIIUMCH YCJIOBUAM COLMANBHON U IPUPOAHOMH Cpeabl:

- NOTPEOHOCTh BO B3aWMOJECHCTBUU MPU BBINOJHEHUU HCCIEIOBAaHUN M IMPOEKTOB
(pu3HUYECKON HAIIPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHX;

- IIOBBIIEHNE YPOBHS CBOEM KOMIIETEHTHOCTH 4€pEe3 NPAKTUUECKYIO NEATEIbHOCTD;



- IOTPEOHOCTh B ((OPMHUPOBAHNUU HOBBIX 3HAHMI, B TOM 4YHClIe (OPMYIHPOBAThH UJIEH,

MOHSTHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBICHUSX;

e - OCO3HaHHME Je(UIIMTOB COOCTBEHHBIX 3HAHWUA M KOMIIETEHTHOCTEH B oOJacTu
duzuky;

e - [UIAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

e - CTpEeMJICHHE AaHAJIM3UPOBATh W BBISABISATH B3aMMOCBSI3M MPUPOJbI, O0IIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e - OLICHKA CBOUX JEUCTBUM C YYETOM BIIMSHUA HA OKPYKAIOLIYIO CPENy, BO3MOKHBIX
rJ1I00JIbHBIX MOCEICTBHM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrate ocBOeHHsS TpOrpaMMmbl MO (YH3MKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHus y o0yyaromierocsi OyayT chopMUpOBaHbl MeTaNPeAMeTHbIE Pe3yJbTaThl,
BKJTFOYAIOIIHE TI03HABATEIbHBIC YHHBEPCAJIBHBIC YUCOHBIC ACHCTBUS, KOMMYHHKATHBHBIC
YHUBEPCAJIbHBIC YUEOHBIC JICHCTBUS, PETYISATUBHBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBU.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKue 1eicTBUA:

BBISIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKNA O0BEKTOB (SIBICHUH);
yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIACCHU(PUKAIIMN, OCHOBAHHS IS
0000I1IeHNs ¥ CpaBHEHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B paccMaTpuUBaeMBIX (akTax,
JTaHHBIX U HAOIOJCHUSIX, OTHOCSIINUXCS K (PH3UIECKUM SBIICHUSIM;

BBISIBIIATH IPHYUHHO-CJIC/ICTBEHHBIC CBS3H MPH W3YYCHUH (QU3HUYCCKUX SBICHUN
Y TIPOIIECCOB, JCJIaTh BBIBOJBI C HCITOJIB30BAHUEM JIEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIJIBUTATh THIIOTE3bI O B3AMMOCBSI3SIX (DU3HMUECKHUX BEIINYMH;
CaMOCTOSITEJIbHO BBIOMpATh CIIOCOO perieHus ydeOHON Qu3nvecKkol 3amadu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHUS, BEIOOP HanboJiee MOIXOISIIETO C
y4€TOM CaMOCTOSATEIHHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKkue J1eCTBHUA.

MCIIOJIb30BaTh BOIIPOCHI KaK HUCCIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHUS;
IPOBOAUTH II0 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXHBIN
bu3HUeCKHil SKCIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DU3UIECKOTO SIBJICHHUS;
OIICHWBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIIHIO, TTOTYICHHYIO B
X0J1€ UCCJICIOBAHUS WIIA SKCIIEPUMEHTA;

CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W BBIBOABI MO pe3yiabTaTam
MPOBEJAEHHOT0 HAOIIOICHUS, OTIBITA, UCCIICIOBAHMUS;

MIPOTHO3UPOBATh BO3MOXKHOE JlalibHEHIIIee pa3BUTHE (PU3HUECKUX MPOIECCOB, a
TAaK)K€ BBIABUTATh MPEANOJNIONKEHUS] 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTaX.

Pabora ¢ ungopmaumeii:



MPUMEHSThH Pa3IMYHbIE METO/bl, THCTPYMEHTHI U 3alPOCHI PU MMOUCKE U 0TOOpE
uH(pOpMaMM WIH JAHHBIX C Y4Y4ETOM HPEJIOKEHHON yueOHOW (u3anyeckoi
3aJa4y;

aHANIM3UPOBATh, CHCTEMATH3UPOBATH M HMHTEPIPETUPOBATH HHPOPMALIHIO
Pa3IUYHBIX BUIOB U OPM IMPEACTABICHHUS;

CaMOCTOSATEIBHO BBIOMPATh ONTUMAJIBHYIO (OpMY MpeacTaBiIeHUsT UH(POPMAIIUU
U WUIIOCTPUPOBATH pElIacMble 3aJa4d HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
UHOU rpauKoi U MX KOMOUHALIUAMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B X0/I¢ OOCYXACHHUS Y4EOHOr0 MaTepHuaa, pe3ysbTaToB JIA0OpPaTOPHBIX paboT U
IIPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0OCYK/IaeMOH TEMbI U BBICKA3bIBATh
U7ICH, HaIlCJCHHBIC HA PCIICHUE 3aJa4yi U TOJJepKaHUe OJIaroxenaTeIbHOCTH
OOIICHUS,

COIOCTAaBJISITh CBOM CYXACHHUS C CYKICHHSIMHU IPYIMX YYaCTHHUKOB JIHAjIOra,
0OHapy>KHUBaTh Pa3INUUE U CXOACTBO MO3UITUH;

BBIP@YKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TCKCTaX;

NyOJIMYHO TIPEACTABIATh PE3yJbTaThl BBIMOJTHECHHOTO (U3HYECKOTO OIbITa
(9KCTICpUMEHTA, UCCIICAOBAHMS, TIPOCKTA);

NOHMMAaTh W HCIIOJb30BATh MPEUMYIICCTBA KOMAHJIHOW W WHIAUBUAYaJTbHOMN
pabOThI MIPU PEIICHHH KOHKPETHOM (PU3NYECKOM TTPOOIIEMBI;

NPUHUMATH 1[I COBMECTHOM JCSITCIIBHOCTH, OPTraHU30BBIBATh JICUCTBHS 10 €&
JOCTIKEHUIO: PpaclpelesiaTh POJH, OOCYXKJaTh TPOIECCHl W PE3YJIBTAThI
COBMECTHOM pabOThI, 0000IaTh MHEHHUS HECKOJIBKHUX JIFOJICH;

BBITMIOJIHATH CBOKO 4YacTh pabOTHI, JOCTHUTas KA4eCTBEHHOI'O pe3yJibTaTa II0
CBOCMY HAIIPABJIICHHIO W KOOPAMHHUPYS CBOU JICHCTBHS C JPYTUMHU YICHAMHU
KOMAaH/Ibl;

OIICHMBATh KayeCTBO CBOCTO BKJaJga B OOIMMHA MPOJYKT IO KPUTCPHSIM,
CaMOCTOSTEIBLHO COPMYIMPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBUSI.

PeryjsiTUBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX W YYEOHBIX CUTYAIUSAX, TPEOYIOMUX IS
peleHns pU3NUeCKuX 3HaAHUM;

OpPUEHTHPOBATBCA B PA3JIMYHBIX  MOJAXOJAaX  MPUHATHS  pPEIICHUI
(MHAMBUYAIbHOE, IPUHITUE PELICHUS B IPYNIE, IPUHATUE PEUICHUN TPYIINON);
CaMOCTOSATEITLHO COCTABIISTh aJTOPUTM pelieHnus PU3NIECKON 3aa4M WK TIIaHa
UCCJIEJOBAHUA C YUYETOM HUMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh IpejiaraeMble BApHUaHThI PEILICHUI;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYAIlMU U TIpeJIaraTh IUIaH €€ U3MECHEHUS;



OOBSACHATHh MPUYHMHBI JOCTUXKEHUS (HEAOCTUKEHUS) PE3yJIbTaTOB ACSITEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTb (B TOM YHCIE B XOJA BBINOJIHEHUS
(pU3MUYECKOro MCCIENOBaHUs WIM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
U3MEHMBILUXCS CUTYalH, YCTAHOBICHHBIX OMIMOOK, BO3HUKIINUX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM;

CTaBUTh ce0d Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

OpHU3HABaTh CBOE MPAaBO HA OLIMOKY MpHU pelieHuH (U3HYECKUX 3a7ad WA B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE KE IPaBO APYTOro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oOydyenuss B 7 KJjacce NIpeIMETHbIE pe3yjbTaThl Ha 0a30BOM YypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TOHATHS: (PU3NUECKHE W XUMHUYECKHE SIBJICHUS, HAOIIOJCHUE,
OKCTIIEPUMEHT, MOJIeNb, THUIIOTE3a, EAWHUIBI (PU3UYECKUX BEIHYHH, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSTHUSI BelecTBa (TBEP0E, KHUIKOE, ra3000pa3Hoe),
MEXaHUYECKOe JIBHKEHHE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TPAaeKTOpUs, paBHOACHCTBYIOIIAs cuia, nedopmanus (yrnpyras, miacTudeckas),
HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;

paznuyarh saBieHus (Auddy3us, TErIoBOe JIBWKEHHWE YaCTHIl BEIeCTBa,
PaBHOMEpPHOE IBUKEHHUE, HEpPaBHOMEPHOE IBUKEHHE, UHEpLUs,
B3aUMOJECHCTBHE TEJI, PAaBHOBECHUE TBEPIABIX TEN C 3aKPEIUIEHHOM OChIO
BpalleHus, Iepenaya AaBiI€HUS TBEPIBIMH TEJAMH, JKUJIKOCTSIMU U Ta3aMu,
aTMoc(epHOe JTaBJICHUE, TUTABAaHUE Tell, MIPEBPAIECHUS MEXaHUYECKOU SHEPTUH)
0 ONHCAaHUIO MX XapaKTEpHbIX CBOWCTB W HAa OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE HM3YUYEHHBIX (U3MUECKUX SBICHUN B OKPYXKAIOIIEM
MHUpE, B TOM uucie (pu3ndeckue sBICHHUS B MPHUPOJE: MPUMEPHI TBMKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEKUBOM MPUPOAE, NEUCTBUE CUIIbI TPEHUS
B MIPUPOJIC U TEXHUKE, BIMSHUE aTMOCHEPHOTO NaBIICHUS HA JKMBOW OPraHU3M,
IUTaBaHUE PhIO, PHIYaru B TEJE YEIOBEKA, IPU ATOM MEPEBOAUTH MPAKTHUECKYIO
3a/1auy B yueOHYIO, BBIICISATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3NIECKUX
SIBJICHUM;

OMHCHIBATh M3YyUYCHHBIC CBOWCTBA Tel W (DHU3UYECKUE SIBICHUS, WCIIOIB3YS
¢usnueckre BeMWUUHBI (Macca, OOBEM, TUIOTHOCTHh BEIIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEIHsIsl CKOPOCTh, CHJIa YIPYTrOCTH, CHUJIa TSKECTHU, BEC Tela, cuja
TpeHusi, JaBlieHHe (TBEPAOro Tena, >KUAKOCTH, Ta3a), BbITAJKUBAIOIIAS CHUIIA,
MeXaHu4eckas padoTa, MOIIHOCTh, IJIEY0 CHJIbI, MOMEHT CHJbI, KOd(PhUIueHT
MOJIE3HOT'0 JIEMUCTBUS MEXaHU3MOB, KMHETHYECKas W MOTCHIMalbHas SHEPrus),
IpU OMNHCAHWUU TMPABUIBHO TPAKTOBaTh (U3UYECKUM CMBICI HCIOIb3YEMbIX
BEJIMYMH, HX OOO3HAYEHUS W E€IUHUIBI (PU3MUECKUX BEIUYUH, HAXOJUTh



(GOpMyIIBI, CBS3BIBAIOIIAE JMAHHYIO (U3HYECKYI0 BEIUYHHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTh TpadWKu W3YYEHHBIX 3aBUCUMOCTEH (HU3MUECKUX
BEJIMYWH;

XapaKTepU30BaTh CBOICTBA Tel, (pU3nUecKue SIBICHUS W MPOLECCHl, UCIOIb3Ys
npaBujia CIOXKEHHS Cui (BAOJb OAHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans,
3aKOH ApXuMena, MpaBUJIO paBHOBECHs phiuara (0JI0Ka), «30JI0TOE IMPABHUIO»
MEXaHHWKH, 3aKOH COXPAaHCHHUS MEXaHWYCCKOH OJHEpruu, MpH ITOM J1aBaTh
CIIOBECHYIO (POpPMYJIHMPOBKY 3aKOHAa M 3allHUChIBaTh €ro MAaTeMaTHYeCKOe
BBIpKEHUE;

OOBSICHATH (PU3UYECKUE SIBJIICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YKCJIC U B
KOHTEKCTE CHUTyalluii TPAKTUKOOPUCHTHPOBAHHOTO XapakTepa: BBISABJIATH
NPUYUHHO-CIICJICTBCHHBIC CBS3M, CTPOWTH OOBSACHEHHWE U3 1—2 JOTHYECKUX
IaroB ¢ Omopod Ha |-2 WU3y4eHHBIX CBOWCTBA (U3MYECKHUX SIBJICHUMU,
(bU3UYECKUX 3aKOHA WJTU 3aKOHOMEPHOCTH;

pemarh pacu€THbie 3a7a4d B 1—2 JCHCTBUSA, MCIONB3YS 3aKOHBI M (OPMYIIBI,
CBSI3bIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3aJa4d
3aMKMCHIBATh KPATKOE YCIIOBHE, MOJCTABIATh (PU3MUCCKUEC BEIUNIUHBI B (POPMYIIBI
U TIPOBOJUTH PacCUEThl, HAXOAWTh CIIPABOYHBLIC JaHHBIC, HEOOXOJMMBIC JJIs
pelieHns 3ajay, OICHWBATh PEAJTUCTHUYHOCTH TIMOJYYEHHOW (U3HYECKOM
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (PU3NYECKUX
METOJIOB, B OMHUCAHUM WCCJIEJIOBAHMS BBIAEIATH MPOBEPSEMOE MPEIIOI0KEHUE
(rumoTesy), pa3ianyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT, HAXOAUTh
OIIMOKU B XOJI€ OMBITA, JIEIATh BHIBOABI 110 €r0 PE3yJIbTaTaM;

IIPOBOJIUTH OTBITHI MO HAOIIONCHUIO (PU3MYECKUX SBJICHUN WIN (DU3NUECKUX
CBOMCTB Ten: (OpMYJIUPOBATH IMPOBEPSIEMbIE MPEAMNOIOXKEHU, COOUpaTh
YCTAaHOBKY U3 TPEJI0KEHHOTO O000pYyIOBaHUS, 3alMChIBATh XOJ OIbITA U
(bopMynHpOBaTh BHIBOBL

BBITIONHATH TPSIMBIE U3MEPEHHS PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa,
CWJIBl U TEMIIEpaTyphbl C UCIOJIB30BAHMEM aHAJIOTOBBIX U IMU(POBBIX MPUOOPOB,
3aMHUChIBaTh TMOKa3aHWs MPUOOPOB € yUE€TOM 3aJlaHHOM  abCONIOTHOM
IIOTPEIIHOCTH U3MEPECHUM;

POBOAUTH WCCIIEIOBAHWE 3aBUCUMOCTH OJHOW (DU3WYECKON BEIMYHUHBI OT
Ipyrod C WCHOJB30BAHMEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTH  ITYTH
PaBHOMEPHO JBMIKYIIETOCS Tella OT BPEMEHU IBWKCHHUS Teia, CHIIbI TPEHUS
CKOJBXKEHUSI OT Beca Tela, KayecTBa OOpadOTKM TMOBEPXHOCTEH Ten H
HE3aBUCHUMOCTH CHWJIBl TPEHUS OT IUIOMATd COMPUKOCHOBEHUS TEJ, CHIIBI
yIPYrOCTH OT YAJIMHEHHSI TPYKUHBI, BBITAIKUBAIOIICH CHIBI OT O0BEMA
MOTPY>KEHHON YacTW Tella W OT TUIOTHOCTH KHUIAKOCTH, €€ HEe3aBUCUMOCTH OT
TJIOTHOCTH TeNa, OT TIIYOWHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBHM TUTaBaHUS
TEJ, YCIIOBUU PaBHOBECHUS pblyara W OJIOKOB), Y4acCTBOBATh B TIIIAHUPOBAHUU
y4e0HOTO UCCIIeTOBAHNS, COOMPATh YCTAHOBKY U BBITIONHSATH U3MEPECHMUS, CICTYS



MPEVIOKEHHOMY TUIaHy, (UKCHUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTHU
GU3MYECKUX BEIWYMH B BUJAEC NPEMJIOKEHHBIX TaOmuil U rpaduKoB, AENaTh
BBIBO/IBI 10 PE3YyJIbTaTaM UCCIIEIOBAHUS,

MIPOBOJIUTH KOCBEHHBIE M3MEpeHUs (U3UUECKUX BEIIMUUH (IJIOTHOCThH BEIIECTBA
KUJIKOCTH M TBEPJAOro TeJa, CUJia TPEHUSI CKOIBXKEHHS, JAaBICHHE BO3/yXa,
BBITAJIKUBAIOIIAS CHUJA, JACHUCTBYIONIAS HAa MOTPYKEHHOE B JKUIKOCTH TEJIO,
KO3(QPUIIMEHT  TOJIE3HOTO  JIEUCTBUS  MNPOCTBIX  MEXaHU3MOB),  CIEAYs
OPEeIJIOKEHHON HMHCTPYKIUMU: TIPU  BBINOJHEHUM M3MEpPEHUM  coOuparh
AKCIEPUMEHTAJIbHYIO0 YCTAHOBKY M BBIYUCIIATH 3HAUEHUE NUCKOMOW BEJINYMHBI;
coOJIoIaTh TIpaBWJIa TEXHUKH OE30MAaCHOCTH NpH padoTe C Ja00opaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIIBI JIEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JIUHAMOMETpP, COOOIIAroIMecs COCyAbl, OapoMeTp, phbluar,
MOJIBUKHBIN U HETIOJABMKHBIN 010K, HAKJIOHHASI TUIOCKOCTH;

XapaKTEepU30BaTh MPUHITUIILI JEUCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa MX ONMUCAHUS (B TOM YHUCJE: MOAUUIHUKH, YCTPONUCTBO
BOJIONIPOBO/IA, TUJIPABIMYECKUN MpPECcC, MAHOMETpP, BBICOTOMEp, MOPIIHEBOM
HACOC, apeoMeTp), MCIOJb3YysSd 3HAHUS O CBOWCTBAX (DU3WUYECKUX SIBICHUN H
HeoOXoauMbIe (PU3UYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHl (HAXOAUTh WH(GOPMAIMIO O MpUMepax) MPaKTHUYECKOTO
UCIIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JJI1 00€CTICUCHHUS
6e30macHOCTH MpU OOpalleHUH ¢ MPUOOpPaMU M TEXHUYECKUMHU YCTPOUCTBAMH,
COXpaHEHHUS 3/I0POBbSl U COONIOACHUS HOPM HKOJIOTMYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH OTOOP UCTOYHUKOB HH(pOpMaIuu B UHTEpHETE B COOTBETCTBHUH C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOUIUXCS 3HAHUU U MyTEM
CpPaBHEHUS Pa3IMYHBIX UCTOYHUKOB BBIJCIATH HHPOPMALIUIO, KOTOPAS SABIISECTCS
IPOTUBOPECUUBOM HIIM MOKET OBITh HEJJOCTOBEPHOM;

UCIIOJIB30BATh TMPU BBIMIOJIHEHUU YYEOHBIX 3aJaHH HAyYHO-TIOMYJISIPHYIO
AUTEepaTypy PU3NUECKOTO COJIEepPKAHUS, CIIPABOYHBIC MAaTEPHAIIbI, PECYPCHI CETH
WNurtepHer, Biageth npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MPEeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMEI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE KPATKUE MHUChMEHHBIE U YCTHBIE COOOILIEHHS] HA OCHOBE
2-3 wucTOoYHWKOB wuHPOpManuu (HU3NYECKOTO COACp)KaHUA, B TOM YHUCIIE
nyOIMYHO J1e7IaTh KpaTKHE COOOIIEHUS O PEe3ysbTaTaxX MPOEKTOB WM YYSOHBIX
UCCIIEIOBAHUN, TPU 3TOM TPAMOTHO HCMOJIb30BaTh W3YYECHHBIM MNOHATHWHBIN
amnmnapart Kypca (pU3MKH, COMPOBOKIATh BHICTYIUICHHE MPE3EHTALINEH;

OpU  BBIMNOJHEHUM Y4YEOHBIX TMPOEKTOB M MCCIEJAOBAaHUN paCHpeneliiaTh
00s13aHHOCTHU B TPYIIE€ B COOTBETCTBUM C MOCTABICHHBIMU 3aJja4aMu, CIEAUTH 3a
BBIIIOJIHEHHUEM IUIaHA JCUCTBHM, aJCKBAaTHO OLIEHMBATh COOCTBEHHBLINM BKJAJl B
JNEATENbHOCTh TPYIIbI, BBICTPAUBATH KOMMYHUKAaTUBHOE B3aUMO/JICHCTBHUE,
YUYUTHIBAsi MHEHUE OKPYKAIOIIUX.



K koniy oOydyenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

HCTIIOJIB30BATh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKECHUE
aTOMOB WM MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
aMmopdHbIe Teja, HACHIIICHHBI U HEHACHIIICHHBIA Map, BIAXKHOCTH BO3yXa,
TeMIIEpaTypa, BHYTPEHHSA DJHEPrus, TEIUIOBOM JBUIaTElb, SJIEMEHTAPHBIN
DJIEKTPUYECKUN 3apsifl, DJIEKTPUYECKOE II0JIe, ITPOBOJHUKU W IUDIIEKTPUKH,
ITOCTOSIHHBIN AJIEKTPUUECKUN TOK, MAarHUTHOE I10JIE;

paznuuath sBJIeHHUs (TEIJIOBOE pacCIIMpEHHEe U CKaThe, Tervionepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHWE, KAIWUISIPHBIE SBJICHUSA, WCIIAPEHUE,
KOHJIGHCAIIUs, TUIABJICHUE, KpucTajuu3aius  (OTBEpAEBaHUE), KUIICHUE,
Terionepeaada (TEMIONPOBOHOCTh, KOHBEKIMS, W3IYUYEHHUE), IJICKTPU3ALUS
T€JI, B3aMMOJCUCTBUE 3apPSJ0B, JIEUCTBUSA DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMMOJICMCTBUE MArHUTOB, JCWCTBUE MATHUTHOIO TIOJSI Ha
NPOBOAHUK C TOKOM, DJICKTPOMAarHuTHas WHAYKIHKS) 1O ONUCAHUI0 UX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JIaHHOE
¢dusnueckoe SBICHUE;

pacrio3HaBaTh MPOSIBICHUE H3YYCHHBIX (DU3UYECKHUX SIBICHUM B OKPYKAIOIIEM
MUpE, B TOM 49uciie GU3NIECKUE SIBJICHUS B IPUPO/IC: OBEPXHOCTHOE HATSXKCHHE
U KalWJUISIpHBIC SBJICHUS B PUPO/JIE, KPUCTAIIIBI B MpUpoie, nznydenue ComHua,
3aMep3aHre BOJIOEMOB, MOPCKHE Opu3bl, oOpa3oBaHWUE POCHI, TyMaHa, WHeS,
CHera, OJJICKTpHYECKHE SBICHHS B arMocdepe, IJIEKTPUUYECTBO IKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJIH, JIpei( MOJF0COB, POJIh MAarHUTHOTO OIS
JUIs1 )KU3HU Ha 3eMJie, MOJSPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTHUECKYIO
3a/1a9y B Y4eOHYIO, BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKN) (PU3UUECKUX
SIBJICHUH;

OMHUCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PUIHYECKHE SIBJICHUSA, HCIOJIb3Ys
dbu3uYecKkue BEIMYHMHBI (TeMIepaTypa, BHYTPEHHSS OJHEPTHs, KOIUYECTBO
TEIUJIOThI, YJEJIbHAS TEIUIOEMKOCTh BEIIECTBA, YIECJIbHAS TEIUIOTA IUIABIICHUS,
yjAelbHas TEIUIOTa MapooOpa3oBaHUs, yAEJIbHAas TEIJIOTa CTrOpaHMs TOIUIMBA,
KOO PUIIMCHT TMOJE3HOr0 JCHCTBHS TEIJIOBOM MAIIMHBI, OTHOCHUTEIIbHAS
BJIAKHOCTh BO3JyXa, OJJCKTPUYECKUU 3apsifi, CHJIAa TOKa, 3JIEKTPUUYECKOE
HANPSOKEHUE,  CONPOTUBJIICHUE  IPOBOJHUKA,  YIEJIBHOE  CONPOTHUBIICHUE
BeIllECTBAa, paboTa W MOIIHOCTh JJEKTPUYECKOTO TOKa), MPU OMHCAHUH
NPaBWIBLHO TPAKTOBaTh (PU3MYECKUN CMBICI  HCHOJIB3YEMbIX  BEJIMYMH,
0003HaYCHUSI W CAWHHUIBI (PU3NYECKUX BEIUMYHMH, HAXOAUTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO0 BEIMYMHY C JPYTMMHU BEJIMYUHAMH,
CTPOUTH rpad¥KN U3yUCHHBIX 3aBUCUMOCTEH (DM3NICCKUX BEIIMYUHH,
XapaKTepPU30BaTh CBOMCTBA TeJ, (PU3UUYECKHUE SIBJCHUS M MPOIECCHI, UCTIOIb3YS
OCHOBHBIC  TIOJIO)KCHUSA  MOJIEKYJISIPHO-KHUHETUYECKOM  TEOPUHU  CTPOCHUSA
BEIIIECTBA, MPHUHIIMI CYMEPNO3UIIMU TMOJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsga, 3akoH OMa [uisg yyacTka nemnu, 3akoH Jlxoyms—JIenna,



3aKOH COXpaHEHHUs SHEPrHH, IpPH 3TOM JaBaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA Y 3aIIMCHIBATh €r0 MaTeMaTUYECKOE BBIPAKECHUE;

OOBSACHATH (PU3NYECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTYyaLUi [IPAKTUKOOPUEHTUPOBAHHOIO Xapaxkrepa: BBISABIIATH
NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 1—2 JTOrMYEeCKUX 11aroB
c onopoil Ha 1-2 W3y4YeHHBIX CBOMCTBAa (U3UUECKUX SBICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacyéTHble 3aJaud B 2—3 JEMCTBUSA, UCMONB3YS 3aKOHBI U (OPMYIIBL,
CBs3bIBaIOIIME (PU3MYECKUE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBUS 3aJauyd
3allMCBIBaTh KPATKOE YCIOBUE, BBIABIIATH HEAOCTATOK JAHHBIX IS PELICHUS
3a/layu, BbIOMpATh 3aKOHBI U (QOPMYIbI, HEOOXOAMMBIE JJIsi €€ pelleHHUs,
OPOBOAUTH pacy€Tbl W CpPAaBHMBATh IOJYYEHHOE 3HauYeHHe (HU3NUECKOI
BEJINYUHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIM (PUIUYECKUX
METOJI0OB, MWCIIOJIb3Yysl OIMCAaHUE MCCIENOBAaHUs, BBIACIATH I[POBEPSEMOE
IIPEIIOI0KEHNUE, OLICHHUBATH IIPAaBUIIBHOCTH IopsiJIKa IIPOBEICHUS
VICCIIEI0BAHUs, J1€JIaTh BBIBOJIBL;

IPOBOAUTH OMBITHI MO HAOIIOAEHUI0 (PU3UYECKUX SIBICHUU WU (DU3UUECKUX
CBOMCTB TeN (KanwUIsIpHbIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3AyXa OT €ro
o0bEMa, TeMIepaTypbl, CKOPOCTH IpOILlEcCCa OCThIBAHMS U HArpeBaHUs IpH
U3Jy4EHUN OT LBETAa M3JIydarolel (IOrJIOIIAIIE) MOBEPXHOCTH, CKOPOCTb
UCIIApEHUs BOJBI OT TEMIIEpaTypbl KUAKOCTH M IUIOMAAU €€ IOBEPXHOCTH,
IEKTPU3ALMs TEIl U B3aUMOACHUCTBUE DJIEKTPUUECKUX 3aPs0B, B3aUMOCHCTBUE
IIOCTOSIHHBIX ~MAarHUTOB, BU3YaJIM3alldsl MAarHUTHBIX II0JE€d ITOCTOSHHBIX
MAarHuTOB, IEWCTBUS MArHUTHOTO IIOJ Ha IPOBOJHUK C TOKOM, CBOWCTBA
ANIEKTPOMAarHuTa,  CBOWCTBA  JJIEKTPOJBUTATENsI  IOCTOSHHOIO  TOKA):
(GopMynupoBaTh NpOBEpsieMble MPEANOJIOKEHUS, COOUpaTh YCTAHOBKY W3
NpPEUI0KEHHOT0 00OpYyI0BaHMs, OMHMCHIBaTh XOJA ONbITa U (OPMYJIHPOBATH
BBIBOJIBI,

BBIIIOJIHATE MPAMBIE W3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HAIPSDKEHUS C MCIIOJIb30BAHUEM aHAJIOTOBBIX NMPUOOPOB U
JIaTYUKOB (PU3NYECKUX BEJIWYHMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN C yUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH;

IPOBOJIUTH HCCIIEJOBAHME 3aBHUCHUMOCTH OJHOM (U3NYECKOW BEITUYMHBI OT
IPYroi C HMCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUU (3aBUCHMOCTH CONPOTHBICHUS
IIPOBOAHUKA OT €ro [UIMHBI, IUIOLIAAHW IMOINEPEYHOIO CEYCHUS U YACIBHOIO
COIIPOTUBJICHUS BELIECTBA IPOBOAHUKA, CUIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK,
OT HampsOKEHHUs Ha IPOBOJHMKE, UCCIENOBAHUE IIOCIEAOBATEIIBHOIO U
MapaJjIeIbHOIO COEAMHEHUI MPOBOJHMKOB): IUIAHUPOBATh HCCIEIOBaHUE,
coOMpaTh YCTAaHOBKY M BBIIIOJIHATh U3MEPEHUS, CIEAYs MPEAJIOKEHHOMY IIaHY,
(uKCcHpOBaTh pe3yJbTaThl IOJTYYEHHOHM 3aBUCUMOCTH B BHIE TaOmuL W
rpaduKoB, 1eJ1aTh BBIBO/ABI IO pe3yJIbTaTaM UCCIEI0BAHMS;



MPOBOJUTh  KOCBEHHBIE  HM3MEpeHHs  (U3MYECKUX BelWuyuH  (ylIelbHas
TEIVIOEMKOCTh BEUIECTBA, CONPOTUBIECHUE MPOBOJAHHMKA, padOTa M MOIIHOCTh
ANEKTPUYECKOTO TOKA): MJIAaHUPOBATH U3MEPEHUS, cobupath
AKCHEPUMEHTAIbHYIO YCTAaHOBKY, CJENYys TMPEIOKEHHOW WHCTPYKUUH, U
BBIYHCJISIT 3HAUCHUE BEJTNYUHBI;

coOoaTh MpaBuia TEXHUKHM O€30MacHOCTH MpH padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHITUIBI JEUCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOUCTB € OMOPOM HA MX OMUCAHUS (B TOM YHUCJE: CUCTEMa OTOIUICHHS JJOMOB,
TUTPOMETp, MapoBasi TypOHHA, aMIIEPMETP, BOJIBTMETP, CUETUMK DIEKTPUUECCKON
SHEPI'UH, JIEKTPOOCBETUTEIIbHBIC MPUOOPHI, HATPEBATEIBHBIE IEKTPONPUOOPHI
(mpumepsl), AIEKTPUYECCKHE peoXpaHUTENH, AJEKTPOMArHHUT,
AJIEKTPOJIBUTATEIh TMOCTOSTHHOTO TOKA), WCMOJB3YysS 3HAHUS O CBOMCTBax
bu3UYeCKUX SBJICHUN U HEOOXOAUMBbIE (PU3NUYECKUE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPUTEIbHBIE MPUOOPHI
0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM (GKUJIKOCTHBIM TEPMOMETpP, TEPMOC,
NICUXPOMETpP, TUTPOMETP, JBUTATE]Ih BHYTPEHHETO CrOpaHUs, 3JICKTPOCKOTI,
peocTar), COCTABISTh CXEMbl JJEKTPUUYECKUX IEeNed ¢ IMOcCie0BaTeIbHBIM U
napajuleIbHbIM COEIMHEHHEM DJIEMEHTOB, pa3jnyasl YCJIOBHbIE 00O03HAUYECHHUS
AJIIEMEHTOB AJIEKTPUUECKUX IIETIeH;

NPUBOJUTH MPUMEPHl (HAXOAUTh HMH(MOPMAIMI0O O MPUMEpax) MPaKTHUYECKOTO
UCIIOJIb30BaHMs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JJI1 00ECTICUCHHUS
6e30macHOCTH MpU OOpalleHUH ¢ MPUOOpPaMU M TEXHUYECKUMU YCTPOWCTBAMH,
COXpaHEHHUSI 3/0POBbSl U COONIOACHUS HOPM HKOJIOTMYECKOTO TOBEIACHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MH(pOpMaIuu Gpuznyeckoro cojaepxanusi B Mlarepuere, Ha
OCHOBE UMEIOIIUXCS 3HAHUN U MyTEM CpPaBHEHUS JOMOJHUTEIbHBIX UCTOYHUKOB
BBIIETISATh MHPOPMAIINIO, KOTOpas SBISETCS MPOTUBOPEUYNUBON MIIM MOXKET OBIThH
HEJI0CTOBEPHOM;

UCIIONIb30BaTh TIPU BBIIOJIHEHUM Y4YEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
AUTEepaTypy PU3NUECKOTO COJIEPKAHUS, CIIPABOYHBIC MAaTEPHAIIbI, PECYPCHI CETH
WNurtepHer, Biaaeth npuéMamMu KOHCIIEKTUPOBAHHS TEKCTa, MPEeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEI B JIPYTYIO;

co37aBaTh COOCTBEHHbBIE TUCHMEHHBIE M KPAaTKUE YCTHBIE COOOMICHMs, 0000Mmas
UHPOPMAIINIO M3 HECKOJIBKUX HCTOYHUKOB (PH3UYECKOTO CONEpIKaHHS, B TOM
yucie nyOoJuyHO MPEeACTaBISATh PE3yAbTaThl MPOEKTHOW UM UCCIIEI0BATEIbCKOMN
NEeATEeNIbHOCTH, TpPU 3TOM TPaMOTHO MCIOJIb30BaTh HM3yYEHHBIM MOHSITUHHBIN
anmnapart Kypca (pU3UKH, COMPOBOXKIATh BHICTYIIJIEHHE MTPE3EHTALIUEH;

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAHUN (PU3UUECKUX MPOIIECCOB
pacrpenensTh 00sS3aHHOCTH B TPYyIIE B COOTBETCTBUM C IOCTAaBICHHBIMU
3a/1a4aMu, CJICIUTh 3a BBIMOJHEHHEM IUIaHA JCHCTBUNA U KOPPEKTHPOBATH €TO,
aJIcKBaTHO OLCHMBaTh COOCTBEHHBIM BKIJIaJl B JAESATEIBHOCTh TPYIIIIHI,



BBICTPAaBaTh KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, TIPOSIBISIE TOTOBHOCTH
paspeniatb KOHGIUKTHIL.

K koHiy oOydyenuss B 9 kJjacce mpeIMETHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUN:

UCIIOJIH30BaTh TMOHSTHUS: CUCTeMa OTCYETa, MaTepuajibHas TOYKA, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh ~ MEXaHWYECKOro  JBWXKEHHus, naedopmarus  (ympyras,
IlacTUYecKasi), TPEHHE, IIEHTPOCTPEMUTENIHHOE YCKOPEHHE, HEBECOMOCTh H
NEepPErpy3Kd, MLEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEJNO, IEHTP TAKECTU
TBEPJOTO Tejla, pPaBHOBECHE, MEXaHMYECKHE KoJieOaHUS U BOJHBI, 3BYK,
uH(ppa3ByK u yIbTPa3BYK, AIIEKTPOMArHUTHBIC BOJIHBI, IKasa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaIbHO30PKOCTh, CIEKTPHI
UCITyCKaHUS W TMOIJIONIEeHUs, anbda, OeTra- M TaMMma-u3lydeHUs, H30TOIbI,
siIEpHAs DHEPreTUKa,;

paznuuath SABJCHUS (PaBHOMEPHOE U HEPABHOMEpPHOE TMPSMOJIMHEHHOE
JBIDKCHHE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBM)KEHUE, CBOOOHOE MajicHUE
TEJI, paBHOMEpPHOE [IBHOKEHHE 1O OKPY)XHOCTH, B3aUMOJCHCTBHE Tel,
peakTUBHOE  JIBIJKCHHE, KojeOaTelbHOE  JBIKCHHE  (3aTyxarolmue W
BBIHY)KJICHHBIC KOJIeOaHUsI), PE30HAHC, BOJTHOBOE JBWIKEHHE, OTPAKCHUE 3BYKAa,
OpsIMOJIMHEHHOE pacnpoCTpaHeHUe, OTPaKEHHUE U TMPEJIOMJICHUE CBETa, MOJHOE
BHYTPEHHEE OTpaKEHHUE CBETA, Pa3I0KeHHEe OEJIOT0 CBeTa B CIEKTP U CIIOKEHHE
CIEKTPAJIbHBIX IIBETOB, JHUCIEPCUSl CBETA, E€CTECTBEHHAs paJuOaKTHUBHOCTD,
BO3HMKHOBEHUE JIMHEMYATOrO0 CIIEKTpa M3JIy4YEHHs) [0 ONHCAHUI0 UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIUMX JaHHOE
bu3uYecKoe SBICHUE;

pacno3HaBaTh MPOSBICHUE HM3YUYEHHBIX (U3MYECKUX SBICHUN B OKPYXKAIOIIEM
mupe (B TOM uuciie (pu3nyeckue SBICHHUS B MPUPOJIC: MPHUIUBBI U OTIIUBHI,
nBkeHne TuiaHeT COJIHEYHOM CHUCTEMBI, PEAKTHUBHOE JBUKEHUE JKHBBIX
OpPraHMW3MOB, BOCIPHUATHE 3BYKOB KUBOTHBIMHU, 3E€MIIETPSICEHHUE, CEHCMUYECKHE
BOJIHBI, I[yHAaMH, 03XO, 1IBETa Te€J, ONTUYECKUE SBICHHUS B MPUPOJE,
Ononornyeckoe JCHCTBHME BHAMMOIO, YIbTPA(QHUOIETOBOTO W PEHTTEHOBCKOTO
U3ITy4YEeHUN, ©CTECTBEHHBIH pAJMOAKTHUBHBIN (OH, KOCMUYECKHE JIyYH,
PaIMOaKTUBHOE HU3IyYE€HHUE MPUPOJHBIX MUHEPAJIOB, JEHCTBHE PAJUOAKTUBHBIX
U3JIy4YeHUH Ha OpraHuW3M 4YeJOBEKa), MPHU 3TOM NEPEBOAUTH MPAKTUUYECKYIO
3a/1auy B yueOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HaKK) (pr3ndecKux
SIBJICHUIM;

OMHCHIBATh M3YyUYCHHBIC CBOWCTBA Tel W (DHU3UYECKUE SIBICHUS, WCIIOIB3YS
dusnueckre BEeNWYWHBI (CpeMHSS W MTHOBEHHAs CKOPOCTh Tena TMpH
HEPaBHOMEPHOM  JIBUKEHUHU, YCKOPEHHE, [epeMelleHue, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOTHOTO
MaJicHus, BEC Teja, UMITYJIbC TeJla, UMITYJIbC CHUJIbI, MEXaHH4ecKkas paboTa u
MOIIHOCTh, MOTEHIMAJIbHAS DHEPrus Teja, IMOJHATOrO0 HaJ[ MOBEPXHOCTHIO
3eMJIM, TOTEHI[MAJIbHAs SHEPrus CHKaTOW MNPYKUHBI, KUHETHYECKas SHEprus,



MOJIHAs MEXaHUYecKasi PHEprusi, MepUoj] U 4acToTa KojeOaHUM, JJIMHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTEJIb MPEIOMIICHUSA
cpedbl), TMpU ONHCAHUU MPABUIBHO TPAKTOBaTh (PUBMYECKUA  CMBICH
WCIOJIb3YEMbIX BEJIIMYMUH, OOO3HAYCHUSI W EAUHUIBI (DU3NYECKUX BEIUYUH,
HAXOJUTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTHh TpPaQUKU U3YYECHHBIX 3aBUCUMOCTEM (HU3NUECKUX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3UUecKue SBJICHUS W MPOLECCHI, UCIONIb3Ys
3aKOH COXpPAaHEHMUS DJHEPru™, 3aKOH BCEMHUPHOIO TATOTECHUS, MPUHLIUI
CYIIEpHO3UIMU CHJI, TIPUHLUN OTHOCUTENbHOCTH ['amuiies, 3axkoHbl HprOTOHA,
3aKOH COXPAaHEHHS MMITYJIbCA, 3aKOHbl OTPAXXECHUS W NPEIOMIICHUS CBETA,
3aKOHBbI COXPAHEHHUS 3apsI0BOTO M MACCOBOTO YMCEJ MPH SIECPHBIX pEAKIUAX,
npyu 5TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alHChIBaTh €ro
MaTEMATUUECKOE BBIPAKEHUE;

OOBSICHATH (PU3UUECKUE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE
CUTyallui MNPAaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BbISBIATH MNPUYUHHO-
CJICZICTBEHHBIE CBSI3H, CTPOUThH OOBSICHEHHE U3 2—3 JIOTHUYECKUX IIIaroB ¢ OMOPOH
Ha 2-3 M3YYCHHBIX CBOMCTBA (DU3WYECKHUX SBJICHUH, PU3MUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

pemate pacy€THbIe 3aJayd (OMUpPAOLIMECS HAa CUCTEMY W3 2—3 ypaBHEHHI),
UCIIONIb3Ys 3aKOHBI M (POPMYIIbI, CBSI3bIBAIOIIME (PU3MUYECKHE BEIMYMHBI: Ha
OCHOBE aHAJIM3a YCJIOBUSA 3aJayd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH
HEJOCTAIONIMe WM M30BITOYHBIE [aHHBIE, BBIOUpATh 3aKOHBI U (OPMYIIHI,
HEOOXOIUMBIE ISl PEIICHUS, TPOBOAUTH PACUEThI U OIICHUBATh PEATUCTUYHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3UYECKON BEITUUMHBL

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOIIN (PU3UUECKUX
METOJIOB, HWCIIOJIb3Yysl OIMCAaHUE MCCIENOBAaHUS, BBIACIHATh MPOBEPSEMOE
IIPEAIIONO0KEHNUE, OLICHUBATh IIPaBUJIBHOCTH IopsiJIKa IIPOBEICHUS
WCCJIEIOBAaHNsA, JENIaTh BBIBOJIbI, HHTEPIPETHPOBATh PE3yJIbTAaThl HAOIIOJCHUN U
OIIBITOB;

POBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SBICHUN WU (HU3HUUECKUX
CBOMCTB TeJ (M3y4eHUE BTOPOTo 3akoHAa HbI0TOHA, 3aKOHA COXPAaHEHUS SHEPIHH,
3aBUCUMOCTh TIEpHOJa KOJIeOaHWH MPYKMHHOTO MasTHHKA OT MAacChl Tpy3a U
KECTKOCTH MPYXKUHBI W HE3aBUCHUMOCTh OT aMIUIUTYAbl MaJlbIX KOJEOaHU,
OPSMOJIMHENHOE PACIPOCTPAHEHUE CBETA, Pa3JiokKEeHUEe OeJIoro CBeTa B CIIEKTD,
M3Y4YCHHE CBOWCTB M300PAKCHUS B TUIOCKOM 3€pKajie U CBOMCTB M300paKCHHS
npenMeTa B COOMpArONIed IWH3E, HAONIONCHHWE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB M3JIYUYEHUS): CAMOCTOSTEIHLHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO
Habopa oOOpyIOBaHMs, OMNHUCHIBATH XOJ OMNbITa M €ro pe3yJbTarThl,
(GbopMyITHUPOBATH BHIBO/IBI;



MPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 MPSAMBIX HM3MEPEHH, ompenenss
CpellHee 3HaUeHHE U3MepseMOol BeTM4HHbI ((DOKYCHOE pacCTOsSIHUE COOMpArOIIE
JMH3bI), 000CHOBBIBAThH BEIOOP crioco0a n3MepeHus (M3MEepUTENBHOTO Mpudopa);
MPOBOJUTh  HCCIEAOBAHME  3aBUCHUMOCTEH  (PU3MYECKHX  BEJIMYMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH (3aBUCMMOCTh MYTH OT BPEMEHU MpH
PaBHOYCKOPEHHOM JIBI)KEHMM 0€3 HauyaJdbHOW CKOpPOCTH, NEepHoja KoseOaHuiu
MaTEMaTUYECKOTO MAasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH YIJIa OTPAKECHHS
CBETa OT yIJla MaJeHUs U yria MpeoMJEHUsl OT yIJia MajeHus): MJIaHUPOBAThH
UCCJIEIOBaHUE,  CAaMOCTOSATENbHO  coOUpaThb  YCTAHOBKY,  (DUKCHUPOBATH
pE3yNbTATHI MOJTYYEHHOW 3aBUCUMOCTU (PU3WYECKUX BEIMYUH B BHUJE TaOIUI U
rpaduKoB, AeyaTh BEIBOABI MO pe3ybTaTaM UCCIE0BAHMS;

IPOBOAUTH KOCBEHHbIE M3MEPEHUS (PU3NUYECKUX BETUUYUH (CpeHssl CKOPOCTh U
YCKOpEHHE Tela TMpPU PABHOYCKOPEHHOM JIBJKEHUHU, YCKOPEHHE CBOOOHOTO
najeHusi, JKECTKOCTh TMPYXHUHBL, KOIPOUIMEHT TPEeHHs  CKOJbXKEHUS,
MexaHuueckass paboTa M MOIIHOCTh, 4YacToTa M TMEpUOJ  KoJieOaHuM
MaTEMaTUYECKOTO U MPYKUHHOTO MAasATHHKOB, ONTHYECKas CUJIa COOMparomiei
JAWH3bI,  PAAMOAKTHBHBIM  (OH): TUIAaHMpPOBATH  M3MEpEHHUs, coOupaTh
OKCIIEPUMEHTAIbHYI0  YCTAaHOBKY U BBIIIOJIHATH  HM3MEpPEHUs,  Cleays
NPEJIOKEHHON UHCTPYKINUU, BBIYUCISATh 3HAYEHUE BEJIUYMHBI U aHAJTU3UPOBAThH
MOJIYYE€HHBIE PE3YJIbTATHI C YIETOM 3aJaHHON MOTPEITHOCTH U3MEPEHHUIA;
coONoaTh MpaBWia TEXHUKHM O€30MacHOCTH Mpu paboTe ¢ JabopaTOpHBIM
000pyaOBaHUEM;

paznuyarhb ~ OCHOBHBbIE  TPHU3HAKM  W3YYEHHBIX  (U3MUYECKUX  MOJIETEH:
MaTepHualibHasg TO4YKa, abCOJIOTHO TBEPAOE TEIO, TOUEYHBIM HMCTOYHHMK CBETA,
JTy4, TOHKas JMH3a, TUIaHeTapHas MOJENb aTOMa, HyKJIOHHAas MOJENIb aTOMHOTO
anpa;

XapaKTepru30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpOW Ha WX OomHucaHus (B TOM 4YHUCIE: CHUAOMETD, NAaTYUKU
IIOJIOXKEHMSI, PACCTOSIHUA M YCKOPEHHMsI, pPaKeTa, 3XOJO0T, OYKH, IEpPUCKOIL,
¢oroanmapaT, ONTUYECKHUE CBETOBOJbI, CHEKTPOCKOM, MJO3UMETp, Kamepa
Bunbcona), wucnonb3ys 3HaHUS O CBOMCTBaX (U3MYECKUX SIBICHUN U
HeoOXoMMbIe PU3HUECKNEe 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKM M3YyYEHHBIX TEXHUYECKUX
YCTPOICTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MPHU
pEelIeHNH Y4YEOHO-IIPAaKTUYECKUX 3a/]ad, ONTHYECKHE CXEMbl ISl MOCTPOEHUS
N300paKEHNH B TJIOCKOM 3€pKajie M COOMparoIiei JINH3E;

OPUBOANTH MPUMEPHI (HAXOAUTH HHMOPMAIMIO O MpUMEpax) MPaKTHUYECKOTro
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHUN B MOBCEAHEBHOM KM3HH ISl OOECTIeueHUs
0e30macHOCTH NpU OOpalleHUH ¢ MPUOOpaMHU U TEXHUYECKUMU YCTPOWCTBAMH,
COXPAHEHUS 3/0POBbSl U COONIOACHUS HOPM HKOJIOIMYECKOTO0 IOBEICHUS B
OKPY’KAIOIIEH CPEeE;



OCYHIECTBIISITh MOUCK MH(popManuu (usndyeckoro conaepxanus B HHrepHere,
CaMOCTOATEIBHO (POPMYIHPYS MOUCKOBBIN 3aMIPOC, HAXOIUTH ITYTH ONPEACICHUS
JIOCTOBEPHOCTH TOJYy4YeHHOM HHQPOpMAIIMM HAa OCHOBE HMMEIOIIUXCSA 3HAHUU U
JOIIOJTHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh TMPHU BBINOJIHEHUH Y4YEOHBIX 3aJlaHUi Hay4YHO-TIOMYJSPHYIO
AUTEpaTypy PU3NYECKOr0 COJEepKaHUs, CIIPABOYHbIE MATEPHUAJIbI, PECYPCHI CETH
WurtepHer, Biaaerb NpuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIUK U3 OJHOM 3HAKOBOM CUCTEMEI B JIPYTYIO;

co3JaBaTh COOCTBEHHBbIE NMCHBMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIIMK U3 HECKOJIBbKUX UCTOYHUKOB (PU3NYECKOTO COACPIKAHUS, TyOIUYHO
IIPEACTABIIATh PE3YJIbTAThl IIPOSKTHOM WIIM MCCIEA0BATEIILCKOU NEATEIBHOCTH,
IpM OTOM TIPaMOTHO HCIOJIL30BaTh W3YYEHHBIM [OHATUMHBINA ammapar
U3y4aemMoro pasjaenia (GU3MKH U CONMPOBOXKAATh BBICTYIUICHHE MpE3eHTaIUeil C
y4€TOM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
N2 | HammeHoBaHue KoauvecTBo yacoB

daexkTpoHHbIe (LU poBHIE)
n/ | pa3iesioB M TeM Bcer | Kontpoabn | IlpakTmueck

o0pa3oBaTejibHbIE pecypchl
n | NporpaMmbl 0 ble padoThI e padoThbl
Paszpnen 1.®@u3nka u e€ poJib B NO3HAHUM OKPYKAIOLIEro Mupa

1.1

bubmuoteka [{OK https
HYPERLINK
"https://m.eds00.ru/7f416194"://
HYPERLINK
"https://m.eds00.ru/7f416194"m
HYPERLINK

2 "https://m.edsoo.ru/7f416194".
HYPERLINK
"https://m.eds00.ru/7f416194"eds
00 HYPERLINK
"https://m.eds00.ru/7f416194".
HYPERLINK
"https://m.eds00.ru/7f416194"ru

®dusuka - HayKa O
Ipupoie
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HYPERLINK
"https://m.edso0.ru/7f416194"/7
HYPERLINK
"https://m.eds00.ru/7f416194"f
HYPERLINK
"https://m.edsoo.ru/7f416194"416

194

19 dusnueckue 5 bubnauoreka [IOK
' BEJIUYHUHBI https://m.edso0.ru/7f416194
13 EcrecTtBenHoHayuH 5 bubnuotexa [IOK
' Bl METOJI [TO3HAHUS https://m.edso0.ru/7f416194
Hroro mo pazueny 6

Paznen 2.IlepBoHayajibHblIe CBe/IeHHS 0 CTPOCHHHU BellecTBa

bu6mmoreka [IOK
21 | C 1
TpoeHHe Betectsa https://m.edsoo.ru/7f416194
JBr>xenue u
2.2 | B3auMonelcTBUE 2 bubmorexa HOK
' https://m.edsoo.ru/7f416194
YaCTHI[ BEIIECTBA
ArperartHble
2.3 | cocrosHUS 2 brbmorexa [OK
' https://m.edsoo.ru/7f416194
BEIIECTBA
Hroro mo pazgeny 5

Paznen 3./IBu:xeHue U B3auMojieiicTBHe TeJl

MexaHndeckoe bubnuoteka [JOK
3.1 3
JNIBIDKECHUE https://m.edsoo.ru/7f416194
WNueprus, macca, bubnuoreka [IOK
3.2 4
IJIOTHOCTh https://m.edso00.ru/7f416194
bu6moreka [IOK
33 | Cuna. Buner cnn 14 https://m.edso0.ru/7f416194
Hroro mo pazgeny 21

Pa3znea 4./laByienne TBEPABIX TeJ, )KUAKOCTE U ra3oB

JlaBieHueE.
[lepenaua naBiacHUs
4.1 | TBEpIBIMU TEIAMH 3 bubmotera [JOK
' pA ’ https://m.edso0.ru/7f416194
KUIAKOCTSIMH U
ra3amMu
JlaBiieHue bubmuoreka [JOK
4.2 5
JKUIKOCTH https://m.edsoo.ru/7f416194
AtmocdepHoe bubnuorexa [IOK
4.3 6
JIaBJcHHUE https://m.edsoo.ru/7f416194
[eiicTBue
44 ’KUJIKOCTH U Ta3a Ha 7 bubmunorexa LIOK
' IIOTPYKEHHOE B HUX https://m.edso00.ru/7f416194
TEJO0
Hroro no paszneny 21

Pa3nes 5.PaGora 1 MOIIHOCTH. JHeprus
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bubmunorexa LIOK
1| P 1
> a60Ta 1 MOWHOCTS 3 https://m.edso00.ru/7f416194
5.9 [Ipocteie 5 1 Bbubmuotexa [JOK
' MEXaHHU3MBI https://m.edsoo.ru/7f416194
53 Mexanndeckas 4 1 1 bubmunoreka LIOK
' SHEPrHs https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB I1O0 68 4 12
I[TPOTPAMME
8 KUIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBanue
Ne (mu¢posbie)
pa3aesioB U TeM Konrtpoabnbie IIpakTuyeckue
n/n Bcero oOpa3oBare/ibHbIE
NPOrpamMmbl padoThI padoThI
pecypchl
Paznea 1.TensioBble siBJIeHUs
Crpoenue n bubnuoreka [JOK
11 . 7
CBOMCTBA BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
12 Terutopbie mpouecchl 21 L ° https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28
Pa3znen 2.9/iekTpruyeckne 1 MAarHMTHbIE SIBJICHUSA
DIJIEKTPUYECKUE
3apsjbl. 3apsyKCHHbIE bubnuoreka [JOK
2.1 7 1
Tea U Ux https://m.edsoo.ru/7f4181ce
B3aMMOJEICTBUE
IlocTosHHuBIH bubnuorexa [JOK
2.2 . 20 2 7
AIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbBIC SIBIICHHS 6 1 15 bubmmotera [JOK
https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBILEE KOJIMYECTBO
YACOB IIO 68 4 14.5
I[TPOTPAMME
9 KUJIACC
N2 | HaumeHoBaHue KosnnuyectBo yacos DJIeKTPOHHbIE
n/m| PaslesioB H TeM Bcero | Konrpoabnbie IIpakrunuyeckme| (uudpoBbie)



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
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NPOrpamMMbl padoTsbI padoThI o0pa3oBaTe/bHbIC
pecypchl
Paznen 1.Mexanuyeckue siBJeHUs
MexaHuueckoe
11 JBIKECHUE U 10 1 bubnuorexa [JOK
' CII0COOBI €ro https://m.edsoo.ru/7f41a4a6
OIIUCaHUS
bu6mmoreka [{OK
1.2 B i 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1. 1
3 3AKOHEI COXpaHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Paznen 2.MexaHuveckue KoJed0aHusi M BOJHbI
91 MexaHn4deckue 7 3 bubmmoreka [{OK
' KoJeGanus https://m.edsoo.ru/7f41a4a6
99 Mexannueckue 8 1 3 bu6moreka [IOK
' BOJIHBL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15

Paznea 3.2ekTpoMarauTHoOe 1oJie

! JJIEKTPOMArHUTHBIC BOJITHBI

DJIEKTPOMAarHuTHOE
roJjie u bubnuorexa [JOK
3.1 6 2
3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJTHBI
Hroro mo pazgeny 6
Pa3nen 4.CBeToBbIC SIBJICHUS
3aKOHBI EuG 1OK
nonroTeka
4.1 6 2
pacnpoCTpaneii https://m.edsoo.ru/7f41a4a6
cBeTa
JInH3BI ¥ onTHYECKHE bubnuoreka [{OK
4.2 6 3
PUOOPHI https://m.edsoo.ru/7f41a4a6
Paznoxxenue Oemoro bubnuoreka [JOK
4.3 3 2
CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3nen 5.KBaHnToBbI€e IBJICHUSA
Hcnyckanue u
5.1 MOIJIONIEHUE CBETa 4 1 bubmorexa HOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 CrpoeHue aTOMHOTO 6 1 bubnuoreka [JOK
' sjpa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7 1 1
AACPHEIE pearitan https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17

Pa3nes 6.IloBTOpHTEILHO-00001IAI0IIMI MOLY1b
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6.1

IToBTOpEeHue n
00o61ieHne
coJiep)KaHus Kypca

¢u3uku 3a 7-9 kiacc

bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

OBIIEE KOJIMYECTBO

YACOB I10
[TPOTPAMME

102 3

27

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KITIACC

N@
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcer | KonTpoabH
0 ble padoThl

IIpakTHyeck
ue padoThl

Jara
H3Yy4YeH
ns

DJIeKTPOHHbIE
uudposbie
oOpa3oBarTe/ibHbIE

pecypchbl

®du3uKa — HayKa o
npupoje. SBieHus
MIPUPOJIBI.
dusnueckue
SIBJICHUS

MexaHndeckue,
TEIUIOBBIC,
ANEKTPUYECKHE,
MAarHuTHBIC,
CBETOBBIC,
3BYKOBBIC SIBJICHUS

dusnuyeckue
BEJIMUUHBI U UX
U3MEPCHHUE

Ypok-
UCCIIeIOBaHHE
"U3mepenue
TeMIepaTypsbl pH
MIOMOIIHU
KHUJKOCTHOTO
TEPMOMETpA U
JaT4rKa
TeMIIeparypbl"

Kak ¢uzuka n
Apyrue
€CTECTBEHHbIE
HAyK{ U3y4aroT

MIPUPOTY.

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f
72a



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

EcrectBenHOHay4H
BIM METOJI
MMO3HAHMUSA.
Omnucanue
(buznueckux
SIBJICHUH C
IIOMOIILIO MOACICH

Ypok-
HCCIICIOBAaHHE
"[IpoBepka
THIOTE3bI:
NAIIBHOCTH MOJIETA
mapmka,
MYIIIEHHOTO
TOPU30HTAIIBHO,
TeM OOoJIbIIE, YeM
0oJIbIIIe BEICOTA
mycka"

Crpoenue
BemecTBa. OMBITHI,
JTIOKa3bIBAIOIINE
JTUCKPETHOE
CTPOCHHE BEIIEeCTBA

bu6moreka [IOK
https://m.edsoo.ru/ff09f
e0a

JBrrkeHre 4yacTHil
BEIIECTBA

bu6moreka [IOK
https://m.edsoo.ru/ff0a0
13e

Ypok-
HCCIE0BaHNE
«OnwITH IO
HaOJIFOIEHUTO
TEIJIOBOTO
paCIIUPEHUS Ta30B»

10

ArperaTHble
COCTOSIHUS
BEIECTBA

11

Bzaumocs3b
MEX/]ly CBOIICTBaMuU
BEILIECTB B Pa3HBIX
arperaTHbIX
COCTOSIHUSIX U X
aTOMHOMOJIEKYJISIPH
BIM CTPOCHHUEM.
OcoOeHHOCTH
arperaTHbIX
COCTOSTHUM BOJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0
378

12

Mexannueckoe
JIBYDKEHHE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0
5c6



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6

PaBrOomepHOE M
HEPABHOMEPHOE
JBUKECHUE

13

CkopocTsb.
Enuannel ckopoctu

bubmuoreka [IOK
https://m.edsoo.ru/ff0a0
79¢c

14

Pacuer nytu u
BPEMEHU JIBUKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0
ae4

15

Wuepuus. 3akon
WHEPIIHH.
BzaunmoneiictBue
TeJ KaK MpHYrHA
H3MCHEHHS
CKOPOCTHU
JIBMOKEHUS TEIT

bubmmoreka [{OK
https://m.edsoo.ru/ff0a0
c10

16

IImoTHOCTE
BemecTBa. Pacuer
Macchl 1 00beMa
Tena Io ero
IUIOTHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a0
fee

17

JlabopaTopHas
pabota
«Omnpenenenue
IUIOTHOCTH
TBEPJIOTO TEIIA»

18

Pemrenue 3agau 1o
TeMme "[IimoTHOCTH
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al
23c

19

Cua xak
XapaKTEePUCTHKA
B3aMOJEHCTBUSA
Ten. Cuita
YIIPYroCcTH. 3aKOH

I'yka

20

JlaGopaTopHas
pabota «3ydyenue
3aBHCUMOCTH
pacTsKeHUS
(nedopmariyn)
IPYKUHBI OT
MIPUIIOKEHHON
CHJIBDY

21

SIBieHue
Tarotedausa. Cuia
THKECTH

22

CBsi3b MEXy CHIION
TSYKECTU U MacCOU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Tena. Bec Tena.
Pemenue 3amau mmo
teme "Cuna
TsKeCTH"

178

Cuia TSDKECTH Ha
NPYTUX TUIaHETaX.

bu6mmoreka [IOK

23 | ODusmueckue https://m.edsoo.ru/ff0al
XapaKTepPUCTUKHU 502
TJIaHET
N3smepenue cui. bubmorera [JOK
24 https://m.edsoo.ru/ff0al
Junamomerp
8cc
Bec Ter. bubmmoreka [{OK
25 https://m.edsoo.ru/ff0al
Hesecomocth
778
CrnosxeHue 1ByX
CHJI, HaIPABJIEHHBIX bu6moreka [IOK
26 | 10 OJHOM TIPSIMOM. https://m.edsoo.ru/ff0al
PaBHoOfelicTBy1O1IIA a/70
ST CHJT
Pemrenue 3agad o
97 TeMe )
"PaBHOneiicTBYIOIIA
s cun"
Tpenue
CKOJIL)KCHUS B bu6mmoreka [IOK
28 | TpeHHE TOKOS. https://m.edsoo.ru/ff0al
Tpenue B mpupoae b9c
1 TEXHHUKE
JlabopaTopHas
pabora «3y4yeHue
3aBUCUMOCTH CHIIBI
TPEHUS CKOJIbKEHUS bubmotera [JOK
29 https://m.edsoo.ru/ff0al
OT CHJIbI IaBJICHUSI cc8
U XapakTepa
COTIPHKACAOIIIUXCS
MTOBEPXHOCTEH»
Pemenue 3agau Ha
30 omnpeneseHue
PaBHOJIEHUCTBYIOLIE
W CUIIBI
Pewrenue 3aaau no
TemaMm: «Bec tenay,
«['paduueckoe bubnuorexa [IOK
31 | wuzoOpaxeHHe CHID», https://m.edsoo.ru/ff0al

«Cunbi»,
«PaBHOAEUCTBYOIL
ast CHID»

de0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

KontponbHas
pabora 1o Temam:

«MexaHnueckKoe
JIBIOKCHUEY,
32 «Macca,
IUIOTHOCTBY, «Bec
Teay,
«['paduueckoe
M300paXKeHUE CHI,
«CHIbD»
JlaBienue.
Cnoco0b1 bubmmoreka [{OK
33 | yMeHbIIEHUS U https://m.edsoo.ru/ff0a2
YBEIIUYECHUS 0ab
JTABJICHUS
JlaBieHnue rasa.
3aBHCUMOCTH bu6moreka [IOK
34 NaBJIEHUS ra3a OT https://m.edsoo.ru/ff0a2
00BEMa, 376
TeMIepaTypbl
[Tepenaua naBneHus
TBEPILIMU TEJIAMH, bubnuoreka [IOK
35 KHUJTKOCTSIMHU U https://m.edsoo.ru/ff0a2
razamu. 3aKoH 5b0
[Tackans
JlaBienue B
JKUJIKOCTH U Tase, bubmuoreka [JOK
36 BBI3BaHHOE https://m.edsoo.ru/ff0a2
eICTBUEM CHIIEI 718
TSDKECTH
Pemrenue 3agau 1o
Teme «JlaBieHue B bubmorexa HOK
37 https://m.edsoo.ru/ff0a2
YKUJIKOCTH U Tase. 896
3akon [lackams» T
CooGmarormecs bubmuoreka [JOK
38 cocy s https://m.edsoo.ru/ff0a2
970
I'mppaBnuyeckuit bubmotera [JOK
39 npece https://m.edsoo.ru/ff0a3
136
MaHoMeTpBI.
40 | IlopmHeBoii
JKUJKOCTHBIN HAcoc
Atmocdepa 3emi.
[TpuuunHsbl bubnuorexa [IOK
41 | cymecTBOBaHUS https://m.edsoo.ru/ff0a2
BO3YLIHOMN b5a

000JIOYKH 3eMIIH.



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

3aBUCHUMOCTH
aTMoc(epHOTO
JIaBJICHUS OT
BBICOTHI HaJl
YPOBHEM MOPSs

Bec Bo3znyxa. bubnuorexa [JOK
42 | ArtmocdepHoe https://m.edsoo.ru/ff0a2
JaBJIeHUE b5a
N3mepenue
aTMOC(EpHOTO bu6mmoreka [{OK
43 https://m.edsoo.ru/ff0a2
naBiieHus. OnbIT
da8
Toppuuennu
3aBHCUMOCTD
aTMoc(hepHOro bubnuorexa [JOK
44 JTABJICHUS OT https://m.edsoo.ru/ff0a2
BBICOTBI HaJl fca
YPOBHEM MOPS
bapometp-anepoun.
AtMmocdepHoe bubnuotexa [JOK
45 JaBJIeHUE Ha https://m.edsoo.ru/ff0a2
Pa3IMYHBIX fca
BBICOTaX
Pemrenue 3agad 1o
TeMe
46
"AtMmocdepHoe
naBieHue"
eiicTBue
JKHJIKOCTH Y Ta3a Ha bubmuoreka [JOK
47 | TOTpYy)KEHHOE B HUX https://m.edsoo.ru/ff0a3
TeNo. ApXUMeI0Ba 276
cuiia
JlaGopaTopHas
pabota
«Omnpenenenue
BBITAJIKUBAIOIICH bubmorexa LOK
48 https://m.edsoo.ru/ff0a3
CHJTBI,
o y 3fc
JecTByIoNIei Ha
T€J0, MOTPYKEHHOE
B JKHUJIKOCTB)
JlaGopaTopHas
paboTa no Teme
«MccnenoBanue
bu6mmoreka [JOK
3aBHCHMOCTH Beca
49 https://m.edsoo.ru/ff0a3

Tella B BOJE OT
o0béMa
IIOTPY’KEHHOU B
KUJKOCTb YaCTH

514



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

TCIa»

50

IlnaBanue Temn

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3
a9%6

51

JlaGopaTopHas
pabora
"KoHcTpyupoBanue
apeoMeTpa Win
KOHCTPYHpPOBaHUE
JIOJIKU U
OlpenesIeHue €€
rpy30N04bEMHOCTH

52

Pemenne 3amaa mo
TemaM: «IlmaBanne
CYJOB.
BosgyxomnaBanuey,
«JlaBrenue
TBEP/IBIX TE,
JKUJIKOCTEN U
ra3oBy

bu6moreka [IOK
https://m.edsoo.ru/ff0a3
654

53

Mexannueckas
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3
82

54

MOoOUTHOCTS.
Emnauner
MOIIIHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0a3
82

55

Ypok-
HCCIIeJOBAHHE
"Pacyét MOIIHOCTH,
pa3BUBaEeMOM Mpu
oIbEME IO
nectauie"”

56

IIpocTeie
MeXaHU3Mbl. Peryar.
PaBHOBecue cun Ha
pbluare

57

KoHnTponbsHas
paboTa no Teme
«JlaBnenue
TBEPJIbIX TE,
JKHUJIKOCTEH U
ra3oBy /
Bcepocculickas
MIpOBEPOYHAas
pabota

58

PesepBHBIN ypOK.
Paborta ¢ Tekcramu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

o teMe «/laBiaeHue
TBEPIBIX TEI,
JKUAKOCTEU U
razoBy /
Bcepocculickas
MIPOBEPOYHAs
pabora

59

Prruaru B TeXHUKE,
OBITY U TIPUPO/IE.
JIaGopatopHas
pabota
«ccnenoBanue
YCIOBHI
paBHOBECHS
peraara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4
78e

60

Pemenne 3amau 1o
TeMe «Y CIIoBUS
paBHOBECHs
phIdara

bu6moreka [IOK
https://m.edsoo.ru/ff0a4
8a6

61

Koadbdunuent
TMIOJIE3HOTO
NEUCTBUS
MEeXaHHU3Ma.
JlabopaTopHas
paborta «M3mepenue
KIIJI naknonHOM
IJIOCKOCTH

0.5

62

Pemrenue 3agay o
teme "Pabora,
moiHocTh, KIT"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4
c48

63

Mexaandeckas
SHEPTHS.
Kunernueckas u
MOTEHIHAIbLHAS
SHEPTHs

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4
252

64

3aKOH COXpaHEHUsI
MEXaHUYECKOMI
SHEPTrUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4
360

65

YPOK-3KCIIEPUMEHT
110 TeMeE
"JKCIepuMEHTaIbH
0€ OIpeEIICHUE
U3MEHEHHUS
KUHETHYECKON 1
MOTEHIIUATbHON
SHEPTrUM Npu
CKaTHIBaHHWH Tella



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

0 HAKJIOHHOU
miockoctu"

KontposbHas
paboTa o Teme
66 | «Paboramu
MOIITHOCTb.
DOHeprus»

67 10 TEME
"MexaHn4eckoe
nBIOKeHnE"

PesepBHBIN ypOK.
Pabora ¢ Tekcramu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4
eeé

MOoOIIHOCTE.

Oneprus"

PesepBHBIi ypOK.
PaboTta ¢ Tekcramu
68 o teme "Pabora.

OBLLEE

KOJIMYECTBO HACOB 68 4

[10 TTPOI'PAMME

12

8 KUIACC

Ne
n/ | Tema ypoka
n

Koaun4gecTBO 4acoB

Bcer | KoHTpoabH
0 ble padoThI

IIpakTHyeck
e padoThbI

Jara
H3yYeHH
|

DJIeKTPOHHBbIE
undponbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIC
MOJIOKEHUS
MOJIEKYJIIPHO-

1 KUHETUYECKOH
TEOPUH U UX
OIIBITHBIE

IO ITBEPIK ICHUSI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5
256

Macca u pazmep
2 aTOMOB U
MOJIEKYJI

Mopenu
TBEPAOTO,
KHJKOTO
ra3oo0pa3Horo
COCTOSIHUM
BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5
40e

O0bscHEHNE
4 CBOWCTB
TBEPAOTO,



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

KHUJIKOTO U
ra3o00pa3Horo
COCTOSIHUI
BEIIleCTBA HA

OCHOBE
MOJIOKEHU I
MOJIEKYJIIPHO-
KHHETHYECKOU
TEOPHUH
Kpucrannmuecku bubnuorexa [JOK
) € 1 aMop(¢HbIe https://m.edsoo.ru/ff0a5
Tena 800
CmauuBaHue 1
bubmmoreka [{OK
KaIMAJUTSIPHOCTD.
6 https://m.edsoo.ru/ff0a5
[ToBepxHOCTHOE
530
HATSDKEHHE
TennoBoe bu6moreka [IOK
7 pacImperue u https://m.edsoo.ru/ff0a5
cKaTue a26
Temneparypa.
CBi13p
3 TEeMIIEPaTypPhI CO
CKOPOCTBIO
TETJTIOBOTO
JIBKEHUS YaCTHI]
Buyrpennsis
SHEPTHS.
bu6mmoreka [JOK
CnocoObl
9 https://m.edsoo.ru/ff0a5
W3MEHEHUS
3 c60
BHYTPCHHEH
SHEPTHH
bubmuoreka [JOK
Bungsr
10 https://m.edsoo.ru/ff0a6
TeIUIoTepeIaun
412
Ypok-
KOH(EpEeHITUS
"[IpakTrueckoe
HCIIOJIb30BaHUE
bubmuoreka [{OK
TETIOBBIX
11 N https://m.edsoo.ru/ff0a6
CBOICTB BEILIECTB 50
M MaTepHajIoB B o
LETIX
SHEProcoepexeHn
HH
KoauuectBo bu6mmoreka [JOK
12 TETUIOTHI. https://m.edsoo.ru/ff0a6

VYnennHasa

976



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976

TCIINIOEMKOCTD

13

YpaBHeHue
TEIJIOBOTO
Oananca.
TermmooOMeH u
TEIIOBOE
paBHOBecHE

bubnuoreka [IOK
https://m.edsoo.ru/ff0a7
088

14

JIaGopatopHas
pabora
"UccnenoBanue
SIBJICHUS
TEII000MeHa MpH
CMEIIMBAHUH
XOJIOJTHOW U
ropsiueit BobI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6
a98

15

Pacuer
KOJIN4YECCTBA
TEIJIOTHI,
HEOOXO0INUMOT0
JUTS. HarpeBaHHUS
Tena u
BBIJCISIEMOIO UM
MIPU OXJIKICHUH

16

JlabopaTopHas
pabota
"Onpenenenne
YIEIbHOU
TEIJI0EMKOCTH
BemecTra"

bu6moreka [IOK
https://m.edsoo.ru/ff0a6
bb0

17

DHeprus
TOILIMBA.

VY nenpbHasa
TEIJIOTa CTOpPaHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7
b5a

18

IInaBnenue u
OTBEpJICBAHUE
KPUCTAJUIMYECKUX
Tell. YaenbHas
TemiaoTa
MJIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7
1d2

19

JIaGopatopHas
pabota
"Onpenenexnue
YAECIBHOU
TETUIOTHI
IUIaBJIEHUSA Jpaa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7
2fe

20

[TapooGpazoBanu
€ 1 KOH/IEHCallUsl.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7



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

Hcnapenue

40c

21

Kunenue.
VnenvHast
TEIUIOTa
napooOpa3zoBaHus
Y KOHJICHCAIIUH.
3aBUCHUMOCTH
TeMIIepaTyphI
KHTICHUS OT
aTMoc(epHOTO
JIABJICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7
86¢

22

Brnaxxnocts
BO3lyXa.
JlaGoparopHas
paborta
"Onpenenenue
OTHOCHUTEILHOU
BIIQYKHOCTH
Bo3ayXa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7
628

23

Pemenue 3agau
Ha OMpeJIETIeHNE
BIaKHOCTH
BO3/yXa

24

[TpunIUIIBEI
pabOTHI TETIOBBIX
JIIBUTaTEJICH.
[TapoBas
TypOuHa.
JBurarenn
BHYTPEHHETO
CropaHus

25

KIIJI TenmoBoro
JIBUTATEIIS.
TemnoBsie
JIBUTATSIIA U
3aIIuTa
OKpYXaromen
cpenbl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7
c7c

26

3akoH
COXpaHEHUS U
MIpeBpaIEeHUs
SHEpPruu B
TEIIOBBIX
mporeccax

27

IToaroroska k
KOHTPOJIbHOU
paboTe 1o Teme

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8
3f2



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2

"TemioBbie
SIBJICHMS.
N3menenune
arperaTHbIX
COCTOSTHUI
BeniecTBa"

28

KontponbHas
paboTta 1o Teme
"TemnoBbie
SIBJICHUS.
H3menenue
arperaTHbIX
COCTOSTHUM
BeniecTBa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a8
6ae

29

DnekTpu3arus
tein. [IBa pona
EKTPUICCKHIX
3aps0B

30

Ypok-
HCCIIEIOBaHNE
"Dnexrpuzanus
TeJl UHAYKIUEH U
npu
COTIPUKOCHOBEHHU

n

31

BsaumonelictBue
3apsSKEHHBIX TEJI.
3akoH Kynona

bu6moreka [IOK
https://m.edsoo.ru/ff0a8
7e4

32

DJIEKTPUYECKOE
oJe.
HanpsixeHHocTh
ANEKTPUUECKOT O
moJist. [puHIun
CyINEpIO3UIINU
ANEKTPUUECKUX
noJien

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8
a0a

33

Hocurenn
ANEKTPUIECKUX
3aps0B.
OnemMeHTapHBbIN
3apsan. CtpoeHue
aToma

34

[IpoBoHMKHY 1
JURIIEKTPUKH.
3akoH
COXpaHEHUs
ANEKTPUUECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8
ef6



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6

3apsia

35

Pemenue 3amau
Ha HpI/IMeHCHI/Ie
CBOCTB
BIEKTPUYECKUX
3apsaa0B

bubnuoreka [IOK
https://m.edsoo.ru/ff0a9
Occ

36

DnexTpuyecKui
TOK, YCIIOBHSI €T0
CYIIECTBOBAHUSI.
Hcrounuku
ANEKTPUIECKOTO
TOKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9
5a4

37

HecTBus
ANEKTPUIECKOTO
TOKa

bubmmoreka [{OK
https://m.edsoo.ru/ff0a9
6b2

38

Ypok-
HCCIIEOBaHNE
"JlelicTBue
ANEKTPUIECKOTO
IOJIS Ha
MIPOBOJTHUKY U
JUAIEKTPUKHA"

39

DIIEKTPUYECKUI
TOK B MeTaJljax,
KUAKOCTSIX U
razax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9
838

40

DIIeKTpUYECKast
LEeIb U eé
COCTaBHBIE YaCTU

41

Cuina Toxa.
JlabGopaTopHas
pabota
"U3mepenue u
peryinupoBaHue
CHUJIBI TOKA"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8
bd6

42

DneKkTpuyeckoe
HampsKEeHUe.
BonsT™eTDp.
JlaGopaTopHas
pabota
"U3mepenue u
perylupoBaHue
HanpspkeHus"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9
eld

43

ComnpoTuBieHue
MIPOBOTHHKA.
YaensHOE
COTPOTHBIICHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa
738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

BCIICCTBA

44

JlaGopaTopHas
pabota
"3aBUCUMOCTD
ANEKTPUUECKOTO
COIIPOTUBJICHHUA
IMpOBOAHHKA OT
€ro JJIUHBI,
TUIOIIA I
MOTIEPEYHOTO
CCUCHUA U
Marepuana"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0aa
738

45

3aBHUCUMOCThD
CUJIBI TOKA OT
Hal'[pf[)KeHl/IfL
3akon Oma st
ydacTKa [enu

bubmmoreka [{OK
https://m.edsoo.ru/ff0aa
44a

46

JlaGoparopHas
paborta
"HUccmenoBanne
3aBUCHMOCTH
CHJIBI TOKA,
UIYIIETo Yepes
pe3ucrop, ot
COTIPOTHUBIICHUS
pesucropa u
HaNpsDKEHUS Ha
pe3ucrope"

bu6moreka [IOK
https://m.edsoo.ru/ff0aa
04e

47

IlocnenoBaTenbpHO
€ ¥ mapajljIebHOe
COEIMHEHH
MTPOBOTHUKOB

48

JlaGopaTopHas
pabota
"IIpoBepka
MpaBuIIa
CIIOKEHHS
HaIPsHKEHUN TIPU
IIOCJIEOBATEIBHO
M COEIMHEHUH
JBYX PE3UCTOPOB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaa
58

49

JIaGopatopHas
pabota
"IIpoBepka
IpaBuiIa JUIs
CHJIBI TOKA MPH
napaieIbHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa
dle



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

COCIMHCHHUN
pe3uctopos"

Pemenue 3amau
Ha HpI/IMeHCHI/Ie
3akona Oma g1g

bubnuoreka [IOK

50 https://m.edsoo.ru/ffOaaf
Ppa3IUuYHOTO 8a
COCTUHCHMS
MIPOBOTHUKOB
Pabota u
MOIITHOCTH bu6mmoreka [IOK
51 BIEKTPUYECKOTO https://m.edsoo.ru/ffOab
TOKa. 3aKOH 124
Jxoynsa-Jlenna
JlaGoparopHas
paborta
"Onpenenenue bubnuotexa [JOK
52 | paboThel 1 https://m.edsoo.ru/ff0ab
MOIITHOCTH 3e0
ANEKTPUIECKOTO
ToKa"
DJIEKTPUYECKHE
1(S107 871
noTpeouTenu bubnuoreka [IOK
53 ANEKTPUIECKOM https://m.edsoo.ru/ff0ab
SHEPTUH B OBITY. 660
Kopotkoe
3aMBIKaHUE
IlocTosiHHBIC
54 MAarHuThl, UX
B3aMOJEHCTBUE
Ypok-
HCCIICI0BaHNUE bu6mmoreka [JOK
55 "N3yuenue mnonen https://m.edsoo.ru/ffOac
HOCTOSTHHBIX 3d0
Mar{uToB"
MarauTHoO€ IOJIE.
MarunurtHoe 1noie bu6mmoreka [JOK
56 3eMJid U ero https://m.edsoo.ru/ff0ac
3HAuYEHUE IS Oba
JKM3HU Ha 3emiie
IloaroroBka k
KOHTPOJIBHOU
paboTe 1o Teme bubnuorexa [IOK
57 "DneKTpuuecKue https://m.edsoo.ru/ff0ab
3apsbl. d2c

3ap$[)KeHHLIC TCJ1a
Hu uXx



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

B3aUMOJCHCTBH.
IlocToAHHBIN
BIEKTPUYECKUI

TOK"

58

KontponbHas
paboTta 1o Teme
"DnexTpuueckue
3apspl.
3apsKEHHBIE Tena
U UX
B3aUMO/ICHCTBHSL.
[TocTostHHBII
BIEKTPUYECKUI
TOK" /
Bceepoccuiickas
MIPOBEpPOYHAs
paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab
ea8

59

PesepBHBIi ypOK.
Pabota ¢
TEKCTaMHU TI0 TeMe
"TTocTosTHHBIN
BIEKTPUUECKUI
TOK" /
Bcepoccuiickas
MIPOBEpPOYHAas
pabota

bu6moreka [IOK
https://m.edsoo.ru/ffOac
dcé

60

OnbIT DpcTena.
MarsauTHOE 1oJie
ANEKTPUIECKOTO
TOKa MarauTHoe
T10JI€ KaTYIIKH C
TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ffOac
1d2

61

IIpumenenue
3IEKTPOMAarHuTOB
B TEXHUKE.
JlaGopaTopHas
pabota
"N3yueHue
NENCTBUSA
MAarHUTHOTO TOJISt
Ha MPOBOJIHUK C
TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ffOac
74a

62

DneKkTpoABUTaTeN
b IMIOCTOSIHHOT'O
TOKA.
Hcnonn3oBanue
AIEKTPOIBUTATEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac
86¢



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

el B TEXHUYECKUX
YCTpPOMCTBaxX U Ha
TPaHCIIOPTE.
JlaGopaTopHas
pabota
"KoncTpynpoBax
ue U U3y4eHue
paboThI
AJIEKTPO/IBUraTeN

HH

63

OnsiTel Dapanes.
3akoH
AJIEKTPOMAarHUTHO
1 MHJIyKIUU.
[IpaBuio Jlenna

64

DneKTporeHepaTo
p. Crioco6b1
MOJYy4YEHHUS
AIEKTPUYECKON
SHEpPTrUH.
DJIEKTPOCTAaHIIUH
Ha
BO300OHOBIISIEMBIX
MCTOYHUKAX
SHEpPruu

65

IloaroroBka x
KOHTPOJIBHOM
pabore 1o Teme
"DnexkTpuyuecKue
Y MarHUTHBIE
sBIeHUS"

66

KonTposbnas
pabora 1o Teme
"DneKTpuuecKue
Y MarHUTHBIE
siBIeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ffOac
bi4

67

PesepBHbIil ypok.
PaGora ¢
TEKCTaMH II0 TEME
"TemnoBsie
ABIeHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOacc
5e

68

PesepBHBIN ypOK.
Pabora ¢
TEKCTaMM II0 TEME
"Mar"auTHbIE
ABIeHUA"

OBILIEE

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

KOJIMYECTBO
YACOB I10
[TPOTPAMME

9 KUIIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE

Ne Mara
nugposbie
n/ | Tema ypoka Bcer | KonrpoabH | IIpakTHyeck | M3y4eH
oOpa3oBaTtejibHbIE

n 0 ble padoTbl | HMe padoThI usl
pecypchbl

Mexanunueckoe
JBUKECHHE.
MarepuanbHas
TOYKa

CucremMa orcuera.
bu6mmoreka [IOK

1 https://m.edsoo.ru/ff0ad
474

OTHOCUTENBHOCTD

MEXaHUYCCKOTI'O
JABMOKCHUA

PaBHOMepHOE bubnuorexa [JOK
MPSMOJIMHENHOE 1 https://m.edsoo.ru/ff0ad
JIBUOKEHUE 19a

HepaBunomepHnoe
NPAMOJIMHEHHOE
newkeHue. CpemHsis 1
Y MTHOBEHHAast
CKOPOCTh

[Ipsimonunelinoe
PaBHOYCKOPEHHOE
JIBUKECHHE.
Yckopenue

bu6mmoreka [JOK
1 https://m.edsoo.ru/ff0ad
8d4

CkopocTh
MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO 1
nekeHus. ['paduk
CKOPOCTH

JlaGopaTopHas
pabota
"Onpenenenue
YCKOpEHHUS Tella bubnuoreka [IOK
npu 1 1 https://m.edsoo.ru/ff0ad
PaBHOYCKOPEHHOM b18

JIBYKEHUH T10
HaKJIOHHOHN

IJIOCKOCTH"

CsobGoaHoe
najeHue Tedl.



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

OmnerTel [Nannnes

PaBHOoMmepHOE
JIBUKEHHE T10
OKPY>KHOCTH. bubnuorexa [JOK
9 Ilepuon u yacrora https://m.edsoo.ru/ffOae
oOparlieHusl. 176
JIuneitnas u
YIJIOBasi CKOPOCTH
10 [lenTpocTpemurens
HOE YCKOpPEHHUE
[lepBrlii 3aKkoH bubnuorexa [JOK
11 Herorona. Bekrop https://m.edsoo.ru/ffOae
CUJIbI 612
Bropoit 3akoH
bubmmorexa [{OK
12 HHOTOH%’ https://m.edsoo.ru/ff0ae
PaBHOfelicTBYIOIIA 792
s cria
Tperuii 3akoH bubnuoreka [JOK
13 | HeroroHna. https://m.edsoo.ru/ff0ae
Cynieprio3unus Cui 982
Pemrenne 3amay Ha bu6moreka [IOK
14 | npumeHeHue https://m.edsoo.ru/ff0ae
3ak0oHOB Herotona b6c
Citna ypyrocT. bu6moreka [IOK
15 https://m.edsoo.ru/ffOae
3akoH ['yka
ca2
Pemrenue 3agau 1o
16 Teme «Cuia
YIOPYTOCTHY
JlabGopaTopHas
pabota bubnuoreka [JOK
17 «OmnpeneneHue https://m.edsoo.ru/ff0ae
JKECTKOCTH e28
IPYKUHBDY
bubmuoreka [JOK
18 Cuna TpeHus https://m.edsoo.ru/ffOaf
738
Pemenne 3agau mo bu6mmoreka [JOK
19 | Teme «Cuna https://m.edsoo.ru/ffOaf
TPEHUS» a26
JlaGopaTopHas
pabota
" bubmuoreka [JOK
20 Onpezereriite https://m.edsoo.ru/ffOaf
KoapduureHTa 8be
TpEeHHS
CKOJIb)KeHUS"
21 Pemenue 3agau mo bu6mmoreka [JOK

TeMe "3aKOHEBI

https://m.edsoo.ru/ff0af



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Herorona. Cuiia
ynpyroctu. Cuiia
TpeHus"

bge

22

Cuia TSoKeCTH B
3aKOH BCEMUPHOTO
TATOTEHUS.
Yckopenue
cBOOOIHOTO
raJieHus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOaf
044

23

VYpoxk-koHpepeHuus
"JIBu>KeHHE TET
BOKpYT
I'PaBUTAIIMOHHOTO
nentpa (CosnHeuHas
cucTemMa).
lamaxTukn"

24

Pemrenue 3agaq 1o
Teme "Cuia
TSDKECTH U 3aKOH
BCEMHUPHOTO
TATOTECHUS"

bu6moreka [IOK
https://m.edsoo.ru/ffOaf
58

25

[TepBas
KOCMHYECKas
CKOPOCTb.
HesecomocTs 1
Teperpy3Ku

bu6moreka [IOK
https://m.edsoo.ru/ffOaf
33c

26

PaBHOBecue
MaTepuaabHONW
TOYKH. AOCOIIOTHO
TBEPJIOE TEJNO.
PaBHOBecue
TBEPJIOTO Tela C
3aKpEIIEHHON OChIO
BpaileHuss. MoOMeHT
cuibl. LlenTp
TSDKECTH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOaf
e36

27

PaBHOBeCHE
MaTepHATBHON
TOYKH. AGCOTIOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPIOTO Tena C
3aKPEIUIEHHOMN OCBIO
BpaiieHus. MoMeHT
cunsl. LleHTp
TSAKECTH

28

Pemenue 3amad mo

bu6mmoreka [JOK



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

TeMme "MoMeHT
cunsl. LleHTp
THKEeCTH"

https://m.edsoo.ru/ff0b0
2b4

Iloaroroska k

KOHTPOJIBHOU
paboTte 1o Teme bubmmoreka [JOK
29 "MexaHH4ecKoe https.//m.edsoo.ru/ff0b0
JIIBIDKECHHE. 408
BzaumoneiicTeue
Tea"
KontponbHas
pabora 1o Teme
" bubnuotexa [JOK
Mexannueckoe
30 https://m.edsoo.ru/ffOb0
IBIDKEHUE.
. 6ec
BzaumoneiicTeue
Tea"
Nmnynsc Tena.
Nmnynsc cuitbl.
bu6moreka [IOK
3aKOH COXpaHEeHHs
31 https://m.edsoo.ru/ffOb0
AMIYyJbca. YOpyroe 7fa
U HEYIIPYroe o
B3aMOJEHCTBUE
Pemrenue 3agad 1o
" bu6moreka [IOK
TeMe "3aKkoH
32 https.//m.edsoo.ru/ff0b0
COXpaHEHUs
" 96¢
HMMITYJIbCa
Ypok-koHbepeHus
"PeakTHBHOE
33 JIIBIOKEHUE B
MIpUPOJIE U
TeXHUKe"
bubmuoreka [JOK
Mexanunueckas
34 https://m.edsoo.ru/ff0b0
paboTa ¥ MOITHOCTH
ag4
Pabora cuibl
bubmuoreka [JOK
TSKECTH, CHJIBI
35 https://m.edsoo.ru/ff0b0
YIIPYTrOCTH U CUJIBI
db8
TpEeHHS
JlaGopaTopHas
pabota
«Ornpenenenune
paboThI CUJIBI
36 | TpeHus npu
paBHOMEPHOM

JBU>)KEHUU TEJIa 110
TOPU30HTAIBHOU
IIOBEPXHOCTH



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

37

CBs13b SHEPrUM U
paboTHI.
[TorenumanpHast
SHEprus

38

Kunernueckas
sHeprus. Teopema o
KHHETHYECKOM
SHEPTUH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0
€32

39

3aKOH COXpaHEHUs
SHEpPIruu B
MECXaHUKE

40

JlaGoparopHas
pabota «M3yuenune
3aKOHA COXpPaHEHHS
SHEPTUM

bubmmoreka [{OK
https://m.edsoo.ru/ffObl
2fe

41

KonebarensHOE
AIBHUXKCHUEC U €T0
Xap aKTepI/ICTI/IKI/I

bu6mmoreka [IOK
https://m.edsoo.ru/ffObl
858

42

3aTyxaromue
KoJIeOaHusI.
BriHyX1€eHHBIE
KoJIeOaHusl.
Pe3onanc

bu6moreka [IOK
https://m.edsoo.ru/ff0b2
0fo

43

MaremaTudecKuii u
MPY>KUHHBII
MasTHUKH

44

Ypok-
HCCIE0BaHNE
«3aBUCUMOCTh
nepuoja KojieoaHun
OT JKECTKOCTH
MIPYKUHBI U MAcCChI

rpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ffObl
97a

45

IIpeBpaiienue
SHEPTruM npu
MEXaHUYECKUX
KOJICOaHUAX

46

JlaGopaTopHas
pabota
«Ornpenenenne
YacTOThI U TIEpHOJIa
Kosie0aHui
PYKUHHOTO
MasITHUKa»

bu6mmoreka [JOK
https://m.edsoo.ru/ffObl
aec

47

JlaGopaTopHas
pabota «IIpoBepka
HE3aBUCUMOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ffObl
97a



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

nepuoja KojeOanui
rpysa,
IIOABCHICHHOTI'O K
HHUTH, OT MacCChl

rpy3a»

48

Mexannueckue
BoJiHbl. CBOMCTBA
MEXaHUUECKHX
BOJIH. [IponosibHEIE
Y TIOTIEPEYHbIE
BOJIHEI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2
1fe

49

VYpok-koHpepeHIus
"MexaHn4ecKrue
BOJIHBI B TBEPJIOM
TEJe.
CelicMudeckue
BOJIHEI"

50

3BYK.
PacnpocTpanenue u
OTpakeHHE 3ByKa

51

Ypok-
HCCIIEOBaHNE
"HabOmroneuue
3aBHCHMOCTH
BBICOTHI 3BYKa OT
9acTOTHI"

52

I'pomkocTb 3ByKa U
BBICOTA TOHA.
AKYyCTUYECKHI
pe30HaHC

53

Ypok-koHbepeHus
"VnbTpaszByk u
nH(ppa3ByK B
pUpoIe U
TexHuke"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2
3ca

54

IloaroroBska k
KOHTPOJIBHOM
paboTe 1o Teme
"3aKOHEBI
COXpaHEHHUS.
MexaHnuueckue
KOJIeOaHusg U
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2
5f0

55

KoHnTponbsHas
paboTa no Teme
"3aKoHBI
COXpaHEHHSI.



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

MexaHnueckue
KoJIe0aHus 1
BOJIHBI"

56

DNEeKTPOMarHuTHOE
noJe.
DNeKTpOMarHuTHHIC
BOJIHBI

bubnuoreka [IOK
https://m.edsoo.ru/ff0b2
abe

57

CaolicTBa
AJIEKTPOMATrHUTHBIX
BOJIH

58

VYpok-koHpepeHus
"[kana
SHGKTPOMaFHI/ITHBIX
BOJIH.
Hcnons3oBanne
SHGKTPOMaFHI/ITHBIX
BOJIH JUUISI COTOBOM
CBS3N"

bubmmoreka [{OK
https://m.edsoo.ru/ff0b2
feb

59

Ypok-
WCCIIEIOBAaHHE
"N3yueHne cBOWCTB
AIIEKTPOMArHUTHBIX
BOJIH C IOMOIIbIO
MOOHIIBHOTO
tenedona"

bu6moreka [IOK
https://m.edsoo.ru/ff0b2
c6e

60

Pemrenue 3agau Ha
omnpeneaeHue
YaCcTOTHI U JJIMHBI
ANIEKTPOMArHUTHOM
BOJIHEI

61

DJIEKTpOMarHuTHas
MpUpoJa CBETA.
CkopocTs cBera.
BonnoBsie
CBOMCTBa CBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3
1d0

62

HcTtounuku cBera.
[Ipsimonunelinoe
pacnpocTpaHeHue
cBeTa. 3aTMEHUS
Connua n JIynst

bubnuoreka [JOK
https://m.edsoo.ru/ff0b3
658

63

3aKOH OTpaXKeHUs
CBeTa. 3epKaja.
Pemenue 3amau Ha
MIPUMEHEHHE 3aKOHa
OTPa)KEHHUS CBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3
8c4

64

[Ipenomiienue
CBeTa. 3aKOH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

MpCIOMIICHUS CBCTA

aea

65

ITommoe
BHYTpEHHEE
OTPa)KEHUE CBETA.
Hcnonn3oBanue
IIOJIHOTO
BHYTPEHHETO
OTpa)KECHUS B
OIITUYCCKHUX
CBETOBOJIaX

bubnuoreka [IOK
https://m.edsoo.ru/ff0b3
c5¢

66

JlaGoparopHas
pabota
"UccnenoBanue
3aBHCHMOCTH yTJIa
MIPETOMIICHUS
CBETOBOTO JIy4a OT
yria majeHus Ha
rpaHuiie "Bo3ayx-

CTCKIJIO

67

VYpok-koHpepeHus
"Ucnonp30BaHne
ITOJIHOTO
BHYTPEHHETO
OTPaKCHUS:
CBETOBOJIBI,
OINTHKOBOJIOKOHHAS
CBS3b"

68

JIMH3EL
OnrTuueckas cuia
JIMH3BI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3
f2c

69

[Toctpoenue
M300pakeHUI B
JTUH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b4
44a

70

JlaGopaTopHas
pabota
"Onpenenenue
¢dboxycHOTO
paccTosiHus U
OTITUYECKOM CHJIBI
coOuparoreit
JUH3BI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b4
206

71

VYpoxk-koHpepeHus
"OnTuueckue
JIMH30BbIE
npubopsr”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cO
are

72

I'na3 xak
OoIITHYECKas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b4



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

cucrema. 3peHue

684

73

VYpox-koHpepeHuus
"JleeKThI 3peHusl.
Kaxk coxpanuts
3peHue"”

74

Pasnoxenune 6en0ro
CBETa B CIICKTP.
OmnbiTel HeroToHA.
CnoxxeHnue
CHEKTPaIbHBIX
1BeToB. [{ucnepcus
cBeTa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cO
f4c

75

JlaGoparopHas
pabota "OnbITH 110
Pa3I0KEHUIO
0enoro cera B
CIICKTp H
BOCITPHUSTHIO [IBETA
MIPEIMETOB TIPU UX
HaOIOZCHUH Yepe3
I[BETOBBIC
¢buapTpH"

bu6moreka [IOK
https://m.edsoo.ru/ff0cO
e2a

76

YpoK-npakTUKyM
"BosiHOBBIE
CBOICTBA CBETA:
JHcrepcus,
uHTEephepeHIUs U

mudpakus”

77

OmnbiTer Pe3epdopna
U TUIaHETapHas
MOJIeNIb aTOMa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcl
2a8

78

[Tocrynarsr bopa.
Monens atoma
bopa

79

Ucnyckanue u
MOTJIONIEHHE CBETA
atroMoM. KBaHTEI.
JIunelyartnie
CHEKTPBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcl
a4c

80

YpoK-nIpakTUKyM
"Habmronenue
CIIEKTPOB
ucnyckanus"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcl
550

81

PagnoaxTuBHOCTE U
€€ BUAEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cl
672

82

Crpoenue

B—I/I6J'II/IOTCI(3. 1HOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672

aTOMHOTO si/pa.
Hyxnonnas moxneins

https://m.edsoo.ru/ff0cl
8ac

PaguoakTuBHEIC bubnuoreka [IOK
83 | mpeBpamieHHs. https://m.edsoo.ru/ff0cl
M3oTtomnsr al4
Pemenue 3asau o
bu6mmoreka [{OK
TeMe:
84 | https://m.edsoo.ru/ffocl
PagnoaxTuBHEIE baa
npespaieHus" o
IIepuo
85 pros
noJypacmnaaa
VYpok-koHpepeHIus
"PamnoakTUBHEIC
bubmmoreka [{OK
W3JIYyYCHUS B
86 S, https://m.edsoo.ru/ff0c2
puapone, 126
MEIUIINHE,
TexHuke"
SAnepHble peakuu.
3aKOHBI bu6moreka [IOK
87 | coxpaHeHus https://m.edsoo.ru/ffOcl
3apsAI0BOTO U c58
MAacCOBOTO YHCEN
DHeprus CBs3U
bu6moreka [IOK
aATOMHBIX SITIEP.
88 https://m.edsoo.ru/ff0cl
CBs13p Macchl 1
d7a
SHEPruu
Pemrenue 3agau 1o
89 Teme "SnepHbie
peakuun"
Peaknuu cunresa u
TCJICHHS SIAeP. bubnuoreka [{OK
90 Hcrounuku https://m.edsoo.ru/ff0cl
sHepruu CosiHIIA U e88
3BE3]
Ypok-koHbepeHus
"Anepuas
SHEpreTUKa.
91 HetricTBus
PaarOaKTUBHBIX
U3JIy4CHHUH Ha
JKUBBIE OPraHU3MBbI"
IloaroroBka k
KOHTPOJIbHOU
bu6mmoreka [JOK
paboTte o Teme
92 | | https://m.edsoo.ru/ff0c2
DNeKTpOMarHuTHO
23e
e ToJIe.

3J'IeKTpOMaFHI/ITHLIC



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

BOJIHBL. KBAaHTOBEIE
SIBJIEHUS"

93

KontposbHas
paboTa o Teme
"DJIeKTPOMArHUTHO
e moJe.
DNeKTpOMarHUTHBIC
BOJIHbI. KBaHTOBBIE
siBJIeHHS "

94

IToBTOpEHNME,
00o011eHue.
JlabopaTopHbie
paboThI 1o Kypcy
"B3aumoieticteue

Ten"

bubmmoreka [{OK
https://m.edsoo.ru/ff0c2
45a

95

IToBTOpEHME,
00001IeHME.
Pemenne
pacyYeTHBIX U
KaueCTBEHHBIX
3aJ1a4 10 TeEME
"TemnoBsie
npouecch”

bu6moreka [IOK
https://m.edsoo.ru/ff0c2
572

96

[ToBTOpEHME,
00o01IeHne.
Pemenne
pPacyYeTHBIX U
KayeCTBEHHBIX
3aJa4 10 TEME
"KIIJI TermoBbIx
JIBuraresei"

bu6moreka [IOK
https://m.edsoo.ru/ff0c2
a22

97

IToBTOpEHME,
o0o0nIeHue.
Pemenue
pacyeTHBIX U
KaueCTBEHHBIX
3a/1a4 1o TeMe
"KITJ
IEKTPOYCTAaHOBOK"

bubmuoreka [JOK
https://m.edsoo.ru/ffOc2
b30

98

IToBTOpEHwME,
o0oO1ieHue.
JIaGopatopHsble
paboTHI 1O KypCy
"CBeToBbIE
siBIIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2
€52

99

IToBTOpEHME,
0000meunne. Pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

C TEKCTaMH II0 TEME
"3aKOHBI
COXPAaHCHUS B
MexaHuke"

100

IToBTOpEHME,
0000menue. Pabora
C TEKCTaMH I10 TEME
"Konebanus u
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2
e82

101

IToBTOpEHNME,
00o006meHne. Pabora
C TEKCTaMH 110 TEME
"CBeTOBbBIE
saBieHusa"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c3
044

102

IToBTOpEHME,
00o006meHne. Pabora
C TEKCTaMH 110 TEME
"KBaHTOBas 1

snepHas pusuka"

OBLLEE
KOJIMUECTBO YACOB
I10 ITIPOTPAMME

102

27

MPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHBI OCBOEHHUS OCHOBHOM
OBPA3OBATEJILHOMN MPOT'PAMMbBI OCHOBHOI'O OBIIIETO

OBPA3OBAHUA
7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTara
1.1 UCII0JIb30BATh U3yYEHHBIEC MOHITHS
19 pas3nuyaTh SIBJICHUS MO ONHCAHMI0 MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE
pacro3HaBaTh MPOSBIECHHE W3YYEHHBIX (U3WYECKUX SBICHUN B
13 OKpY)KaoIIeM MHpe, B TOM 4Yucie (GU3NYECKUE SBIEHUS B MPHUPOJE,
MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO, BBIIEISATH
CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) (PUINUECKUX SBICHUI
1.4 OTHCHIBATh HW3YUEHHBIE CBOWCTBA Tel W (PU3UYECKHE SBJICHHS,



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

UCTONB3ys (U3NYECKHE BEJIMYMHBI, ITPH ONHCAHUU TPABUIILHO
TPAaKTOBaTh (PU3UYECKUH CMBICH HCIOJIB3yEMbIX BEIMYUH, HX
0003HaueHHs M eIUHULIBI (PU3MUECKUX BEITUYNH, HAXOIUTHh (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO  (U3HYECKYI0 BEIMYMUHY C  JPYTHMH
BEIMYMHAMHU,  CTPOUTh  IpadUKd  M3YyYCHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEITNINH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SIBIICHUS M IIPOLIECCHI,
WCIIOJIb3yd M3YYEHHbIE 3aKOHBI, MpPU 3OTOM JaBaThb CIOBECHYIO
GbopMyTUPOBKY 3aKOHA W  3alUCBhIBaTh €r0  MaTeMaTHYeCKOe

BBIpaKEHUE

1.6

OOBSACHATh (PU3MYECKHE SBJICHUS, MPOLECCHl U CBOWMCTBA TeN, B TOM
yyclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBIATH NPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOMTH
oObsicHeHue U3 1 — 2 Tornyeckux miaroB ¢ onopoi Ha 1 — 2 U3y4eHHbIX
cBOMcTBa  (u3MuUECKUX  SBIEHUM, (QU3MUECKUX  3aKOHA  WIH

3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIe 3a7auu B 1 — 2 NMEWCTBUS, UCHOJb3YS 3aKOHBI U
(dhopmynbl, cBsi3bIBatoLIUEe (GU3NYECKUE BEIMUMHBL: HA OCHOBE aHAIN3a
YCIIOBHMSl 3aJa4d  3alUChIBaTh KpPAaTKOE YCIOBHE, IOJCTaBIIATH
¢uznueckue BeNIUYMHBI B (OPMYJbl M MPOBOAUTH PacyEThl, HAXOAUTH
CIpaBOYHbIE JaHHbIE, HEOOXOIUMBIEC [UIS PEIICHUs 3a/ad, OlL[CHUBATh

PEATUCTUYHOCTD NOJMYYEeHHOU (PU3MUECKON BEIUYHHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEUIUTh MPU TMOMOIIU
(u3nuecKkux METOJOB, B OMNHCAHUM HUCCIEIOBAHHS  BBIICIATH
mpoBepsieMoe MIPEINOJIOKEHUE (runoresy), pasnuyath u
UHTEPIPETUPOBATH MOJIYYEHHBIH Pe3ylbTaT, HAXOIUTh OIIMOKU B X0JIe

OIIbITA, ACJIATh BBIBOABI IO €0 PE3yJibTaTaM

1.9

OPOBOAMUTH OMBITHI MO HAOMIOACHHUIO (DU3MYECKUX SBICHUN WIH
¢uznueckux  CBOMCTB  Teln:  (opMynupoBaTh  MpPOBEPSEMBbIC
NOPEIIOJIOKeHUs,  cOOMpaTh  YCTAaHOBKY W3  MPEIIOKEHHOTO

O60py,Z[OBaHI/I$I, 3aIllMChIBATh XO/ OIIbITa U (I)OpMy'J'II/IpOBaTL BBEIBOIbI

1.10

BBITNIOJIHATh TPSAMBIE HW3MEPEHUS C MCIOJIb30BAaHMEM aHAJOIOBBIX U
U(PPOBBIX NPUOOPOB, 3aMUCHIBATh IOKa3aHHUs MPUOOPOB € YUETOM

3aJJaHHOM a0COIIOTHOM MOTPEIHOCTH U3MEPEHU I

1.11

IMPOBOAUTDL UCCIICAOBAHUC 3aBUCUMOCTU OJIHOH (I)HSquCKOﬁ BCIIMYHHBI
oT ,Z[perfI C HCIIOJIb30BAHHUECM IIPAMBIX I/I3MCpCHI/II71, y4aCTBOBaTh B
TIaHUPOBaHUU yqeGHoro HUCCICI0BaHusA, CO6I/IpaTL YCTAaHOBKY H
BBIIIOJIHATD U3MEPCHUSA, CIICAYS MPCAIIOKCHHOMY IIJIaHY, (bI/IKCI/IpOBaTB

PE3YyIbTAThI HOHy‘iCHHOﬁ 3aBUCUMOCTH (I)I/I3I/I‘-ICCKI/IX BCIIMYKWH B BHAC




IpCAJIOKCHHBIX TaGJII/II_[ u I‘pa(bI/IKOB, ACJIaTh BBIBOABI IO PE3yjibTaTaM

HUCCICIOBaHUA

1.12

MPOBOJIUTh KOCBEHHBIE H3MEpPEHHSI (U3UUECKUX BEIHYUH, CIEAys
MPEUI0KEHHOW MHCTPYKIMH: TIPU BBIOJHEHHH M3MEPEHHH COOMpaTh
JKCIIEPUMEHTAJIBHYI0 YCTAaHOBKY M BBIYMCIIATH 3HAYEHUE MCKOMOM

BCJIMYNHBI

1.13

co0nroAaTh IpaBWwila TEXHUKH O€30MacHOCTH Ipu  pabore cC

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

yKa3bIBaTh MPUHIUIIBI IEHCTBUS NPUOOPOB U TEXHUUECKUX YCTPOICTB,
XapaKTepU30BaTh NPUHLUIBl JEHCTBUS M3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOUIBIO UX ONMUCAHUSI, UCTIOJIb3Ys 3HAHUS
O CBOWCTBax (U3MYECKUX SBJIEHUN U HeoOXoAuMmble (U3HUECKue

3aKOHBI 1 3aKOHOMCPHOCTH

1.15

MPUBOJUTh TpUMEPHl  (HaXoAUTh HUHGOPMALUIO O MpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUs (PU3MUECKUX 3HAHUH B TMOBCEIHEBHOM
KW3HU IS 00ecTieueHrsi 0€30MacCHOCTH MPU OOpaIeHuH ¢ mpudopaMu
Y TEXHHYECKUMH YCTPONUCTBAMH, COXPAHECHHUS 37I0POBbS U COOTIOACHHUS

HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKpYXKAFOIIEH cpeie

1.16

OCYILIECTBIISITh OTOOP MCTOYHHKOB HMH(popManuu B cetu MHTepHeT B
COOTBETCTBUU C 3aJaHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIUXCA 3HAaHUM M MyTEM CpaBHEHUS PA3UYHBIX HCTOYHHUKOB
BBIJICNATE MHGOpPMAIMIO, KOTOpas SIBJISETCS NPOTUBOPEUUBOM WITU

MOJKET OBITh HCHOCTOBCPHOﬁ

1.17

UCII0JIb30BATh npu BBITIOJTHEHUH y4eOHbBIX 3a/laHui
HAyYHOTIONMYJISIPHYIO ~ JIUTEparypy  (HU3UYECKOTO  COAEpIKaHMS,
CIpaBOYHBIE MaTepHalIbl, pecypchl cetu MHTepHeT, BiageTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MmpeoOpa3oBaHusl MHPOPMAIUU U3 OJHOU

3HAKOBOM CHCTEMEI B ApYryro

1.18

co37aBaTh COOCTBEHHBIE KpaTKHWE MHUCHbMEHHbBIC U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpPMAIUU (PU3HMUECKOTO CONEPKAHUS,
B TOM 4YHCJe MyOJIMYHO JeNaTh KpaTKUE COOOLIEHHs O pe3ynbTaTax
NPOEKTOB WM Y4YeOHBIX HCCIEJAOBAaHUH, MpPH 3TOM TI'PaMOTHO
UCIMOJIb30BaTh HW3YYEHHBIM MOHATUHHBIA ammapar Kypca (DU3HKH,

COIIPOBOKAATH BBICTYINICHUC npe3eHTauHeI71

1.19

ITPpU BBIITOJIHCHHUH y‘Ie6HBIX IMPOCKTOB U HCCJIeIOBaHUMN pacnpeacisiTh
0053aHHOCTH B rpymmc B COOTBCTCTBUU C IMOCTABJICHHBIMU 3aJavdaMU,
CJICOAUTh 3a BBINIOJJHCHUEM IlJIaHa I[eﬁCTBI/Iﬁ, aJICKBATHO OICHUBATH
COOCTBEHHBIHM BKJ1a/l B JACATCIIBHOCTD T'pYyIIIbI, BBICTpanBaTh

KOMMYHHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBASA MHCHUC OKPYIKAIOMINUX




8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pasiindaTth SABJICHUA 110 OIMMCAHUIO HX XAPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHHUEC

1.3

pacrno3HaBaTh MpPOSBIEHUE M3YYEHHBIX (DU3MUECKUX SBJICHUH B
OKpY)KaIoIlleM MHpE, B TOM 4ucie (U3NYECKUE SIBICHUS B NPHUPOJE,
IIpU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a7adyy B y4eOHYIO, BBIIEISTH

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBJICHUI

1.4

OTHCHIBaTh H3YYEHHBIE CBOWCTBA Tel M (U3NYECKUE SBICHUS,
ucroyib3ys (u3MYecKue BEJIWYUHBI, MPU OMUCAHUH MPABHIBHO
TpakTOBaThb  (U3MYECKUH  CMBICI  MCIOJB3YyeMBbIX  BEJIMYMH,
0003HaYeHHs] U €AMHULIBI (PU3UYECKUX BEIIMYMH, HAXOAUTh (POPMYIIbI,
CBS3bIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C  JPYTHMMHU
BEJIMYMHAMM,  CTPOUTh  TIpaUKM  H3Y4EHHBIX  3aBHCHMOCTEH

(hbMBUYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBa Tel, (U3WYECKUE SIBJICHHUS M TMPOIECCHI,
WCIIONIb3YSl M3YYEHHBIE 3aKOHbI, IPU O3TOM JlaBaTh CIIOBECHYIO
(GhopMynTUpOBKY 3aKOHAa M 3alKChIBaTh €ro  MaTeMaTU4YecKoe

BBIPAXKXCHUC

1.6

O0OBIACHATh (PU3HYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE  CHUTyallMii  IMPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYHUHHO-CJIC/ICTBEHHBIC CBSI3U, CTPOUTh OOBsICHEHUE U3 1 —
2 JIOTMYECKHMX IIaroB C NOMOWBH | — 2 H3y4eHHBIX CBOMCTBA

(1)I/ISI/I‘IGCKI/IX HBHCHHﬁ, (1)I/I3I/I‘IGCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

1.7

peumaTb paC‘IéTHLIe 3aJa4ud B 2 -3 HeﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (bI/I3I/I‘ICCKI/Ie BCIIMYHHBI: HA OCHOBC aHallu3a
YCJIOBHUS 3aadU 3allUCBIBATH KPATKOC YCJIOBUC, BBIABIIATL HEJOCTATOK
JAaHHBIX JJId PCHICHUA 3aJavu, BBI6I/IpaTB 3aKOHBI M (I)OpMy.TIBI,
HCO6XO,[[I/IMLIC o eé peuieHuda, nmpoBOAUTH paC‘IéTLI U CpaBHUBATH
IMOJIYYCHHOC 3HAUCHUC (bH?»H‘ICCKOﬁ BCIIMYHMHBI C H3BCCTHBIMU

JaHHBIMH

1.8

pacno3HaBaThb HpOGJ’IeMBI, KOTOPBIC MOKHO PCIIUTh IHpU IMOMOIIU
(I)I/I3I/I‘-IGCKI/IX MCTOIOB, UCIIOJIb3Yys OIMMMCAHUC UCCIICAOBAHUSA, BBIICIATH

OpoOBEPACMOC TMPCAIIOJIOXKCHUC, OLCHHUBATL IIPABUJIBHOCTH NOPSAAKa




MIpOBCACHUA UCCIICAOBAHMs, 1CJIaTh BbIBO/bI

1.9

MPOBOJUTH OMBITHl IO HAOMIOACHUIO (PU3UYECKUX SIBICHUW WU
¢usnueckux  CBOUCTB  Teln:  (GopMmymupoBaTh  MPOBEpsSEMBIC
MPEANONIOKEHHS,  COOMpaTh  YCTAHOBKY M3  MPEATI0KEHHOTO

000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATH IIPSIMBIE HM3MEPEHUs C HCIOJIb30BAHUEM aHAJIOTOBBIX
npruOOPOB M TATYNKOB (PU3UUECKUX BEIMYUH, CPABHUBATH PE3yIIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

MIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTU OJHON (PU3MUECKON BETUUMHBI
OT JPYrol C HCIOJIB30BAHMEM IIPSMBIX H3MEPEHMH: IUIAHMPOBATH
HccleI0BaHue, coOOMpaTh YCTAaHOBKY U BBINIOJIHATh U3MEPEHUS, CIETys
MPEeNIOKEHHOMY IUIaHy, (UKCHUPOBATh peE3yiIbTaThl MOJy4YEHHOU
3aBUCUMOCTM B BHJA€ TaOnul © rpaduKoB, JeNaTh BBIBOJBI IO

pe3ynbTaTaM UCClIeJOBaHUs

1.12

MPOBOJUTh  KOCBEHHBbIE  M3MEpeHus  (PU3MYECKUX  BEIUYMH:
IUIAaHUPOBATh M3MEPEHHUs, cOOUpaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss NPEMIOKEHHOM HHCTPYKIMM, W  BBIUHCIATH 3HAYEHHE

BCIIMYNHBI

1.13

coOmomaTh TMpaBWia TEXHUKHA OE30MacCHOCTH Tpu  pabore ¢

1abopaTOpPHBIM 000PYI0OBAHUEM

1.14

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS H3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOIl Ha UX OMHCAHUS, UCIIOJIb3YS 3HAHUS
O CBOWCTBax (HU3MYECKUX SBJIEHUN U HeoOXoAauMmble (U3HUECKue

3aKOHOMCEPHOCTH

1.15

pacrmo3HaBaTb IMPOCTBIC TECXHUYCCKUC YCTPOﬁCTBa U HU3MCEPHUTCIILHBIC
HpI/I60pBI II0 CX€MaM MU CXEMATUYHBIM PHCYHKaM, COCTAaBJIAATH CXCMBI
QJICKTPHUYCCKHUX ueneﬁ C IMOCJICHAOBATCIIbHBIM W  IIapallJICJIbHbBIM
COCIMHCHHUECM 3JICMCHTOB, pasjimdas YCJIOBHBIC 0003HaYEHUT

QJICMCHTOB JJICKTPHYCCKUX HCHCﬁ

1.16

IPUBOJUTH MpPHUMEpHl  (HAXOMUTh HMH(POPMALMIO O TPHUMEPax)
NPaKTUYECKOTO MCMOJIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM
KHU3HU 17151 oOecrieyeHHst 6e30MacCHOCTH MpU 00pallieHUH ¢ MpUOopaMu
U TEXHUYECKUMH YCTPOICTBAMHU, COXpAaHEHHUs 310pPOBbs U COOIOACHNUS

HOPM 35KOJIOTHUYECKOT'O ITOBCACHHUS B OprXcanmeﬁ cpeae

1.17

OCYIICCTBJIATL ITOUCK HH(bOpMaI_II/II/I (1)I/ISI/I‘I€CKOFO COZCPIKaHUA B CCTU
I/IHTepHCT, Ha OCHOBE€ MMEIONIUXCS 3HAHUM U HYTCM CpaBHCHUA
JOIIOJIHHUTCIIBHBIX HWCTOYHUKOB BBIACIATH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI[OCTOBCpHOﬁ

1.18

HCIIOJIb30BAThL  IIPpU  BBIMMOJIHCHUHA y‘-Ie6HBIX 3aJlaHui HAay4HO-




MOMYJSIPHYIO  JTUTEPATypy (U3NYECKOTO COJCPIKAHUS, CIIPABOYHBIC
Marepuanbl, pecypcbl cetu  VHTEepHeT; BiaAeTh  IOpPUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUss WHPOPMAIUU U3 OJIHOU

3HAKOBOM CHUCTEMBI B APYT'yIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPAaTKHE YCTHBIE COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJBKHUX HCTOYHHKOB (DH3UIECKOro
COJICpKAaHUSA, B TOM 4HCJIE IyOJIMYHO TIPEACTABIATH PE3yIbTaThI
IPOEKTHOM WM HCCIENOBATENIbCKOM  JIEATENbHOCTH, IPU  ITOM
IPAaMOTHO HCIIOJIB30BAaTh WM3YYEHHBIM IOHATUHHBIN ammapar Kypca

(u3KKHN, COIPOBOXK/IaTh BBICTYIIJIEHUE MpE3eHTaluei

1.20

MIpU BBINIOJIHEHUU YYEOHBIX NMPOEKTOB U MCCIEAOBaHUN (U3UUYECKUX
MPOLIECCOB pacCHpenesaTh 00S3aHHOCTH B TpPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMU, CICAUTH 3a BBIMIOJHEHUEM IIJIaHA JEHCTBUN
U KOPPEKTUPOBATH €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIH BKJIAJ B
NEeSATENBHOCTh TPYIIIBL, BBICTPauBaTh KOMMYHUKaTUBHOE

B3aUMO/ICHCTBUE, MPOSIBIISISI TOTOBHOCTDH pa3peniaTb KOHPIUKTHI

9 KUIIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iviaTthb ABJICHHA 110 OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOMIUX JaAHHOEC (1)I/ISI/ILIGCKOG SIBJICHHC

1.3

pacCrio3HaBaTb IPOABJICHHUE HN3YUYCHHBIX (bHSH‘leCKI/IX SBJICHUH B
OKpyXaromieM MHUPEC, B TOM YHCJIC (1)14314%01(1/16 SABJICHHA B IIPHUPOJIC,
IIpu 3TOM IMEPCBOAUTH INPAKTUYCCKYHO 3ada4dy B yqe6Hy}o, BBIACTIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKHU) (PUINUECKUX SBICHUI

1.4

ONMCBHIBATh HU3y4YEHHbIE CBONCTBAa Tel M (PU3MUYECKHE SBIICHUS,
UCTOJb3Yys (U3NYECKUE BEIMYUHBI, INPH ONHCAHUU IPABUIIBHO
TPAaKTOBaThb  (PU3MUECKUH  CMBICH  HCMOJIb3YeMbIX  BEJIHYHH,
0003HaueHMsI ¥ eIUHULIBI (PU3UYECKUX BEITUUMH, HAXOIUTHh (OPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO  (U3HYECKYI0 BEIMYMHY C  JIPYTHMH
BEIMYMHAMH,  CTPOUTh  IpadUKd  U3YyYEHHBIX  3aBUCHUMOCTEH

(I)I/I3I/I‘-ICCKI/IX BCINYUH

1.5

XapaKTCPU30BaTh CBOIicTBa TCII, (I)I/IBI/I‘-ICCI(I/IC SABJICHUSA W TMPOLECCHI,
HUCIIOJIb3YSlT HU3YYCHHBIC 3aKOHBI, IIPpU J3TOM [OaBaTb CJIOBCCHYIO

(I)OpMYJ'II/IpOBKy 3aKOHa u 3allMChIBATb €ro MaT€MaTu4dYCCKOC




BBIPaKEHUE

1.6

OOBSICHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE  CUTyallMil  IPAaKTHUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIITH IPUYMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2 —
3 JOrMYecKuX LIaroB ¢ MOMOHIbI0 2 — 3 U3y4EHHBIX CBOMCTBa

(bu3nvecKux ABICHUN, (PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3aJaud (OHMHparolmuecs Ha cucremy U3 2 — 3
ypaBHEHMI), HCHOJB3yd 3aKOHBI W  (OPMYJIBI, CBSI3BIBAIOIINE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHajM3a YCIOBMs 3a/ladu
3alMChbIBaTh KpPaTKO€ YCJIOBHUE, BBIABIATH HENOCTAIOIIME  WIIU
n30bITOYHBIE JaHHbBIE, BBIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE
JUIS peUIeHHsl, MPOBOAUTH pacdy€Tbl MW OLEHUBAThb PEATTUCTHUYHOCTD

MOJIyYE€HHOTO 3HAYeHUs PU3NUECKON BEIUUNHBI

1.8

pacrio3HaBaTh MpOOJIEMbI, KOTOpbIE MOXHO pEIIUTh MpPU TOMOIIU
(U3NUECKUX METOJIOB, UCIIOJIB3YSI ONKCAHWE HCCIIEAOBAHMS, BBLACISTH
MIPOBEPSIEMOE  MIPEIOIOKEHUE, OLEHUBATh IPABHIBHOCTh MOpPSIKA
MIPOBEJCHHSI MCCIIEOBAHUS, JI€JaTh BBIBOJBL, HHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOIEHUH 1 OTIHITOB

1.9

MPOBOJUTH OMBITBI 10 HAONIONCHUIO (U3UYECKUX SIBICHUHA WU
(U3NYECKUX CBOMCTB TENl: CAMOCTOSITEIBHO COOMpPATh YCTaHOBKY W3
M30bITOYHOTO Habopa 00OpyHIOBaHUS, OMHCHIBATH XOJ| OMBITA U €TO

pe3ynbTaThl, GOPMYIHPOBATH BHIBOIbI

1.10

NPOBOJIUTh TPH HEOOXOAMMOCTH CEPHUI0 TMPSIMBIX HW3MEPEHUH,
ompeneNssi CcpelHee 3HAueHHEe H3MepsieMOl BeluvuHbl ((hOKycHOE
paccTosiHie coOMparoIiei JMH3bI), 0OOCHOBBIBATH BBHIOOP crocoba

U3MEpeHHs (M3MEPUTEIBHOTO MPUOopa)

1.11

IMPOBOANUTL HCCIICOOBAHUC 3aBHCUMOCTEH (1)I/ISI/I‘leCKI/IX BCJINYHNH C
HCIIOJIb30BAHUEM IIPSAMBIX HSMCPGHHﬁZ IUIAHUPOBATh HCCJICJOBAHUC,
CaMOCTOATCIBHO CO6I/IpaTB YCTaHOBKY, (1)I/IKCI/IpOBaTB PE3YJIbTAThI
HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (1)I/I3I/IIIGCKI/IX BCINYHNH B BHJC Ta6J'II/II_[I/I

rpa(bI/IKOB, ACJIaTh BBIBOJBI IO PpE3YJIbTaTaM UCCICAOBAHUA

1.12

IMPOBOIUTD KOCBCHHBIC HU3MCPCHUSA q)HSI/I‘leCKI/IX BCIIMYMH:
IJIAaHUPOBATh U3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY U
BBITIOJIHATD HU3MCPCHU, ceay«d npennomeHHoﬁ HWHCTPYKIHH,
BBIUUCIIATE 3HAUCHUC BCIWYHUHBI HW aAHAJIU3UPOBATH IMOJIYYCHHBIC

PE3YyIbTATHI C y‘IéTOM 3aJIaHHOM MOrpCIIHOCTH I/I3MepeHI/II71

1.13

CO6J'IIO,ZLaTL IpaBHJiIa TCXHUKU 0e30MmacHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYIOBAHUEM

1.14

pa3iindatb OCHOBHBIC IIPU3HAKU H3YUCHHBIX (I)I/I3I/IHCCKI/IX MOJIETICHi:




MaTepualibHas TOYKa, aOCOJIIOTHO TBEPJOE TENO, TOUYCUHBIH HCTOYHHUK
CBE€Ta, JIyd, TOHKas JIMH3a, IIJIaHETapHas MOJECIb aToMa, HYKJIOHHAas

MOJICJIb aTOMHOT'0O d1pa

1.15

XapaKTepu30BaTh MPUHLUMBI JEHCTBHS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM Ha MX ONMCAHMS, UCIIOJIb3Yysl 3HAHUS
0 cBOiicTBax (M3HYECKHX SBICHUH HM HeoOXoauMmble (U3NYECKHe

3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M  CXEMATHYHBIE PUCYHKHM  HM3YyYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npuOopoB u
TE€XHOJIOTMYECKUX IPOIECCOB MPU PEHIEHUH Y4eOHO-MPaKTHYECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl TIOCTPOEHUSI U300paXKeHUIl B IJIOCKOM

3epKajie U COOMpAroIIeH JINH3e

1.17

NPUBOJUTh NpUMEpHl (HaxoAuTh UHGOPMALUMI0O O TpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUs (PU3MUECKUX 3HAHUN B TMOBCEIHEBHOM
KW3HU IS 00ecTieueHrsi 0€30MacCHOCTH MPU OOpaIeHuH ¢ mpudopaMu
Y TEXHHYECKUMH YCTPONUCTBAMH, COXPAHECHHUS 37I0POBbS U COOTIOACHHUS

HOPM 5KOJIOTMUYECKOTO MOBECHUS B OKpYXKaIoUleil cpeze

1.18

OCYILIECTBIISITh MOUCK MHPOpMAIMKU (PU3UYECKOTO COJEP>KAHUS B CETH
HNutepuer, camocrosATensHO  (GOPMYIUpysS TOUCKOBBIM  3armmpoc,
HaXxOOUThb  NYTH  ONpENENIEHUs  JIOCTOBEPHOCTH  MOJIy4YECHHOM
nH(poOpMallU¥d Ha OCHOBE MMEIOIIMXCS 3HAHUN M JOMOJIHUTENbHBIX

HUCTOYHHUKOB

1.19

UCIOJIb30BAaTh MPH  BBIMOJHEHUM Y4eOHBIX 33JaHUN  Hay4dHO-
HOMYJISPHYIO JIUTEpaTypy (QHU3UYECKOTO COJEpKaHUs, CIPABOUYHBIC
MaTepuaibl, pecypchl cetu VIHTepHeT; BianeTh IpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl MHPOPMALUU U3 OJTHOU

3HAKOBOM CHCTEMBI B APYTYyro

1.20

CO3/1aBaTh COOCTBEHHbIEC TUCbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE
UHPOpPMALUU U3 HECKOJIBKMX MCTOYHHUKOB (PU3MUECKOIO COAEPIKaHUs,
nyOJIUYHO IPEJCTABIAT pe3ynbTaThl IPOEKTHOMN WIn
MCCIIEIOBATENIBCKON EATENbHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BATh
U3yYCHHbII MOHATHHHBIA amnmapaT M3ydaeMoro pasjaena (U3uKu U
COTIPOBOKJATh BBICTYIJICHHE Mpe3eHTaleld ¢ yuyéToM ocoOeHHOCTeH

AyJAUTOPHUU CBEPCTHUKOB

1.21

IIpU BBITIOJIHCHUU y‘Ie6HBIX IMPOCKTOB U HCCIeIOBaHUMN (I)H3I/II-ICCKI/IX
IponEeCCOB pacCIIpCaAcCIATh 00513aHHOCTH B rpynmne B COOTBCTCTBUU C
IOCTaBJICHHBIMHU 3aJJadyaMi, CJIICAUTH 3a BBITIOJJTHCHUEM IIJIaHa JencTBuit
U KOPPCKTUPOBATH €ro, aACKBATHO OLICHUBATH COOCTBEHHBIH BKJIaa B

JACATCIBHOCTD T'pYIIIIHL, BBICTpAnBATh KOMMYHUKATUBHOC




B3aMMO/ICHCTBHE, IPOSIBIISAS TOTOBHOCTD Pa3pemiaTh KOHQIUKTHI

IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon
pasaena

Koa yaemenra

HpOBepﬂeMLIe JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNH OKPYXXAIOIIETIO MUPA

11

®u3uka — Hayka O Tmpupojae. SBIEHUS NPUPOIBI.
@u3nyecKue  ABJIEHUA:  MEXAaHWYECKHE,  TEIUIOBbIE,

OJICKTPUYECKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ousnyeckue  BeNUYMHBL.  M3mepeHue  puznyYecKuX
BenmuuuH.  Ousmueckue  mpubopel.  [lorpemHocTs

n3MepeHuil. MexyHapoiHas CUCTEMA €IUHUIL

1.3

EcrecTBeHHOHayuHBIN METOJ TMO3HAHUSA: HAOIIOJICHUE,
MOCTAHOBKA HAYYHOTO BOTMPOCA, BBIIBMIKEHUE THUIIOTE3,
OKCIIEPUMEHT TI0 TIPOBEPKE THIOTE3, OOBSICHEHUE

HAOJIFOIAEMOTO SABJIEHUSA

1.4

Onucanne PU3NYECKUX SBJICHUN C TIOMOIIBIO MOIEICH

1.5

[TpakTrueckue pabOTHI:

#H##Par###l3Mepenne pacCTOSTHUM.
###Par###I3mepenne 00bEMa KUIKOCTH U TBEPIOTO
Tena.

###Par###Onpenenenue pa3sMepoB MallbIX TeJl.
###Par###lI3Mepenue  Temneparypbl  OpU  MOMOILH

KUAKOCTHOI'O TEPMOMETpPA U NaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par###(CTpoeHre BELECTBA: aTOMbl U MOJIEKYJIbI, UX
pa3mepsl. OTBITHI, T0Ka3bIBAIONINE JUCKPETHOE CTPOCHUE

BCIICCTBA

2.2

#i#Parf### /| Brkenne yactul Bemectsa. CBsI3b CKOPOCTH
JIBWKEHHMS 4YacTUL C TemIepaTypoi. bpoyHoBckoe

IBIDKeHue, T dy3us

2.3

BzauMmopelicTBue 4yacTUIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHEC




HiHtPar#H#H# ArperaTHble COCTOSIHUS BEIIECTBA: CTPOECHHE

ra3oB, >KMJIKOCTEH M TBEPIABIX (KPUCTAJUIMUECKUX) TEI.

2.4 B3anmocCBs3p MEXAy CBOWCTBAMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSAX W HX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
H##HtPar#H###0O1eHKka nuameTpa aromMa METOAOM pSJIoB (C
UCIOJIb30BaHuEeM (poTorpaduii).

2.6 #H##HPar##H#OnbI TE 1o HaOJIIOJICHUIO TEIJIOBOTO

pacuIupeHus ra3os.
HHPar#H##0OnbITBl IO  OOHApPY)KEHUIO JEWCTBUS  CHUII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBWDKEHUME U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBIDKCHHUE
H#HPar#H#CKopOCTb. Cpennss CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBIDKEHUH. Pacuér myTm M BpemMeHU
JBUKCHUS
SIBnenne nHepuru. 3aKoH UHepUUU. B3aumopaeiicteue ten
3.3 KaK MpUYMHA U3MEHEHHS CKOPOCTH JIBIKEHUS Tell. Macca
KaK Mepa MHEpTHOCTHU Tella
34 #H##Par### notHocTh  BemectBa. CBSI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMa BellecTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS Tell
> Cuna ynpyroctu U 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
37 #H##Par###SIBnenre TAroTeHUs U cwia Tsbkectu. Cuia
' TSOKECTH Ha ApPYrux miaaHerax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHHE CKOIBXKEHHS M TpPEHUE MOKOSL.
' Tpenue B npupoae U TEXHUKE
39 ###Par###Crnoxkenne CW, HaNpaBJICHHBIX [0 OJHOU
. npsiMoi. PaBHOAEHCTBYIOIIA CUII
[IpakTueckue pabOTHI:
OnpezneneHre CKOPOCTH  PAaBHOMEPHOTO  JABUKEHUS
3.10 (mapuka B KHAKOCTH, MOJEIH  DIEKTPHUYECKOTO

aBToMOOWIE W Tak gjanee). OmpeneneHue cpenHei

CKOPOCTHU  CKOJIBKCHUMA 6p yYCKa WK HIapuKa 10




HAaKJIOHHOM  muockoctd.  OmpezneneHue  IIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOLIUE
3aBHCHMOCTh PACTSDKEHHS (IedopManuu) HpYKUHBI OT
OPWIOKEHHOW  cuibl.  OIBITBI,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIbI TPEHMS CKOJIBKEHHS OT Beca Teja U

XapakTepa COIPUKACAIOIIUXCS TOBEPXHOCTEN

@usnuecKue SABJICHUS B MPUPOJIE: NMPUMEPHI ABUKEHUS C
3.11 pPa3MYHBIMA CKOPOCTSIMM B JKMBOM M HEXXHBOW IIPUPOJE,

JIEMCTBHE CUJIBI TPEHHS B IPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH

TIABJIEHME TBEP/BIX TEJL, )KUIKOCTEI 1 TA30B

41 HaBnenue TBEpmoro tena. CrnocoObl yMEHBLIEHUS H

YBCINYCHUA OaBJICHUA

42 JlaBienune raza. 3aBHCUMOCTH JaBJICHUS Ta3a OoT 00béMa,
TeMIIEpaTyphl

43 Ilepenaua naBieHusi TBEPABIMU TEJAMH, KUIKOCTSIMU M

razamu. 3akoH [lackaina. [THeBMaThUecKre MalllHbI

3aBUCHUMOCTh  JIABJICHHS  JKHJKOCTH OT  TJIyOWHBI.
4.4 ['uppocraTndeckuii mapagokc. CooOmiaromuecs COCy/Ibl.

FI/I,Z[paBJ'II/I‘IeCKI/Ie MEXaHU3MBI

AtMocdepa 3emnu u atmocepHoe nasienue. [IpudauHbI
A CYIIECTBOBAHUS BO3MYIIHON 0000uku 3emind. OmnbIT
Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABJICHUS OT

BBICOTBI HaZl YPOBHEM MOPs

16 Usmepenune armochepHoro namienus. I[Ipubopsr mis
U3MEpeHus: aTMOC(HEPHOTO JaBJICHUS

47 JleiicTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
BriTankuBaromias (apxuMeoBa) cuina. 3aKoH Apxumezna

4.8 [1naBanue ten. Bo3nyxomnaBanue

[IpakTuueckue paboOTHI:

HccaemoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT 00hEMa
NOTPYKEHHOW B XKUIAKOCTh 4acTH Tena. OnpeneneHue
BBITAJIKUBAIOLIEH  CHJIBI, JICWCTBYIOLIEM Ha  TEIO,
49 IOIPYKEHHOE B KUIAKOCTb. lIpoBepka He3aBUCUMOCTH
BBITAJIKUBAIOLIECA CHUJIBI, JEUCTBYIOLIEW Ha TEJIO B
KUJKOCTH, OT Macchl Tena. OnbIThl, IEMOHCTPUPYIOLIUE
3aBHCUMOCTD BBITAJIKUBAIOLIEH CHJIbI, JECHCTBYIOLEH Ha

TEJIO B JKUJKOCTH, OT 00bEMa MOTPYKEHHOM B KUAKOCTb




yacTW  Teda M OT  IUIOTHOCTH  KMJKOCTH.
KoncrpynpoBanue apeomeTpa WIH KOHCTPYHPOBAHHE

JIOJIKU U OTIpeZieNIeHUE €€ IPy30110IbEMHOCTH

Odusnueckue  ABIEHUA B TNPUPOJE:  BIUSHUE
4.10 aTMOC(EpHOTO TaBIICHUS HA )KMBOW OpraHHU3M, IUIaBaHHUE

pBIO

TexHudeckue yCTpOHCTBA: COOOIIAOIINECS COCYIBI,
411 YCTpOMCTBO  BOJOIIPOBOAA, THJPABIMYECKUIl  Ipecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MNOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIHOCTbD, DHEPTUA

5.1 Mexanudeckast pabora
5.2 Mexanudeckasi MOITHOCTh
5 3 [IpocTeie  MexaHW3MBI: pbIUar, OJIOK, HaKIOHHAas
' IJIOCKOCTH. [IpaBuio paBHOBeCHs phruara
5.4 [IpumeHenue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«30510TO€  IPABUIIO» MEXaHUKH. Koaddunuent
55 MOJIE3HOTO JEHCTBUS MEeXaHU3MOB. [IpocThie MEeXaHU3MBI
B OBITY ¥ TEXHUKE
5.6 [ToTeHnmanpHast SHEPTUN TeJla, TIOTHATOTO Haj 3eMIIEN
5.7 Kunerndeckas sHeprus
5 58 [lonnas MexaHumueckas SHEprus. 3aKOH HM3MEHEHUs U
' COXPaHEHHUS MEXaHUYECKOH YHEePTUn
[TpakTrueckue pabOTHI:
###Par###Onpeneneare pabOThl CHJIBI  TPEHHUS TIPH
Eg PaBHOMEPHOM JIBIDKEHUM Teja [0 TOPU30HTAILHOM
' noBepxHocTu. MccrnenoBanue  ycnoBUM — paBHOBECHs
peryara. HMsmepenue KIIJ[ HakIOHHOW IJIOCKOCTH.
N3ydenue 3akoHa COXpaHEHUS] MEXaHUYECKON YHEPTUH
Ousnyeckue SBICHHUS B TMPHUPOJAE: pblYaru B Teje
5.10
YyeJloBeKa
TexHuueckrue yCTpOMCTBA: pblyar, [OJABHXKHBIA U
5.11 HETOJIBWKHBIA OJIOKH, HaKJIOHHASI TIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
‘ Kon Kon 3;1emenTa IIpoBepsiemble 3J1IeMEHTbI COAEPKAHUS




pa3aejia

TEIIVIOBBIE ABJIEHUA

OcCHOBHBIE  TIOJIO)KEHUST ~ MOJIEKYJISIPHO-KHHETUYECKO

TEOpUHU CTPOEHHUs BeliecTBa. Macca U pazMepsl MOJIEKYII.

ol OnbITEl, TONTBEPKIAIOIIMNE OCHOBHBIE  IOJIOXKECHUS
MOJIEKYTSIPHOKHHETUIECKOH TEOPHH
6.2 Mogenu TBEPAOTO, SKUAKOTO U Ta3000pa3HOTO COCTOSHUN
' BeniecTBa. Kpucrammyeckue u amopdHsie Tena
OObscHEHUE CBOMCTB ra3oB, KUAKOCTEH M TBEPABIX TeI
6.3 Ha OCHOBE TIOJIOKCHHHA MOJICKYJIIPHOKUHETHYECKOU
TEOPHUH
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemnoBoe paciMpeHue U CKaThe
6.6 Temneparypa. CBsizb TemmepaTypbl CO  CKOPOCTBIO
. TETUTOBOTO JIBHYKEHHS YaCTHUI]
67 Buytpennss sneprusi. CriocoObl U3MEHEHUs! BHYTpEHHEN
. SHEpPruu: Teruionepeaaya U COBEepIIeHne paboThI
5.8 Bunel temonepenauu: TEIIONPOBOJAHOCTb, KOHBEKIUS,
' U3ITy4eHHE
KonnuectBo TEIJIOTEL. VnenbHasa TEIIOEMKOCTD
6.9
BelIeCTBa
TeriooOMeH ©  TemJIOBO€ paBHOBecHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
511 [InaBieHne u oTBepJeBaHUE KPUCTAIIMYECKUX BEILECTB.
' VY nenbHas TemI0Ta MIABICHUS
[Tapoo6pazoBanue u konaeHcamus. Mcnapenue. Kunenue.
6.12 VYaenpHass Termiota mapooOpa3oBaHHs. 3aBUCHUMOCTH
TEMIIEPATypbl KUIIEHUS OT aTMOC(EpPHOTO JaBIeHUs
6.13 BrnaxHocTh Bo3yxa
6.14 OHeprus TOIUIMBA. Y IelbHasl TEIJIOTAa CTOPAHUS
[Mpunnuner  pabotel  TemnmoBbix — apuratenei  KITJ]
6.15 TEIUIOBOrO JBUraTens. TeruioBele ABUraTeNd M 3alUTa
OKpY’Karollen cpeibl
3aKOH COXpaHEHUS M IMPEBpAILEHUS SHEPTHH B TETJIOBBIX
6.16
npoiieccax
6.17 [IpakTuyeckue paboOTHI:




HHHPar###OnpITBl IO  OOHAPY)KEHUIO JIEHCTBUSL  CHII
MOJICKYJIIPHOTO TPUTSKCHHUS.

H#HHPar#H##ONbITBL 110 BBIPALLMBAHUIO  KPHUCTAIOB
IIOBAPEHHOM COJIM WM caxapa.

#HH#Par###OnpITe o HaOJII0IEHUIO TEIUIOBOTO
pacIIMpeHus Ta30B, )KUJIKOCTEH 1 TBEPABIX TEIL.
H##HtPar#H#OnpeneneHue NaBiIeHUS BO3AyXa B OajuloHE
HITPHUILIA.

HHPar#H###ONbITEl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh
JABJIEHUS BO3JlyXa OT €ro oO0béMa W HArpeBaHUs WU
OXJIQXKJICHHS.

###Par### IpoBepka TUMOTE3bl JIMHEWHOW 3aBUCUMOCTHU
JUTMHBI CTOJIOWKA YKHJIKOCTH B TEPMOMETPHIECKON TPyOKe
OT TEMITEPATYPHI.

#i#HtPar#Ht#HaOnonenue u3MeHeHUs! BHYTpEHHEH dHepruu
TeJla B Pe3ysbTaTe TeIiomnepenadyd u paboThl BHEUTHUX
CHIL.

###Par###lIccnenoBanne SBJICHUS TEIJIOOOMEHA TMpH
CMEIIIMBAHUM XOJOIHOMN M TOpsSYEH BOIBI.
#H##Par###Onpenenenune KOJINYECTBA TETJIOTHI,
MOJIYYCeHHOTO BOJOW TMPH TEIUIOOOMEHE C HarpeTbiM
METaJUTMYECKUM ITUIHHIPOM.

#H##Par###Onpenenenue yIIeJIbHOM TEIIOEMKOCTU
BEIIECTBA.

#H##Par###lccnenoBanue npoiecca UCapeHus..
#H#Par###0OnpeneneHue  OTHOCUTEIBLHON  BIQKHOCTH
BO3/IyXa.

#H##Par###0Onpenenenne yneabHONM TEIUIOTHl IJIaBJICHUS

Jbaa.

dusznyeckue SABICHHUSA B npupoaec: MOBEPXHOCTHOC

HATAXKCHUC W KAllWJUJIApHBIC SBJICHUA B  IIPUPOJIL,

6.18 KpPUCTAJUIBI B IpHupone, usinydeHue ConHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHe OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,
UHesl, CHera.

519 TexHuueckue  yCTpOWCTBA:  KamWUIAPBL,  MPUMEPHI

HCIIOJIb30BaHUA KPUCTAJLJIIOB, JKUJIKOCTHBIN TCPMOMCTP,




JATYMK TEeMIEpaTypsl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETpBI, IICHXPOMETp, MapoBas TypOHHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA
7.1 Dnektpuzanus Tei. JBa posa aMeKTprUIecKuX 3apsiioB
B3aumopeiictBue 3apspkeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEUCTBUS 3apsHKEHHBIX TEN OT
BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEXKY TEJIaMu )
Onexrpuueckoe noje. HampspkEHHOCTH 3JIEKTPUYECKOTO
7.3 noJi. [TpyHIMI cynepno3uium 31eKTpUYECKUX Mmosen (Ha
KaueCTBEHHOM YPOBHE)
Hocutenun »snexkrpuyeckux 3apsaoB. OJeMEHTapHBIN
7.4 anekTpudeckuil 3apsan. Ctpoenue atoma. [IpoBogHukn n
TDIIEKTPUKU
7.5 3aKOH COXpaHEHHUs JIEKTPUUYECKOTO 3apsiia
- OIIEKTpUYECKUA  TOK. Ycenosus CYLIECTBOBAHUS
. 3NEKTPUYECKOTO TOKA. VICTOUHHUKHM OCTOSIHHOTO TOKa
27 JleficTBHSI STIEKTPUUYECKOTO TOKa (TETUIOBOE, XUMHUUYECKOE,
' MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSIX U razax
. Onektpuyeckas 1enb. Cuia TOKa. DJIEKTPUUECKOE
' HalpsKEHUe
29 ConpoTuBieHUE MPOBOJHUKA. Y EIBHOE CONPOTUBICHUE
' BEILIECTBA
7.10 3akon OMa Ju1sl y9acTKa Iernu
[locnenoBarennbHOE M MapajuIeIbHOE  COEIUHEHUE
7.11
IIPOBOJIHUKOB
PaGora u MOLIHOCTH DJEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DJeKTpUYecKue Lenu U TMOTPEeOUTENH 3IIEKTPUUYECKON
. sHepruu B ObITy. KopoTkoe 3aMbikaHne
[TocTossHHBIE MarHuTHL. B3anMopelicTBHE MOCTOSHHBIX
7.14
MariuToB
218 MarautHoe mnone. MarautHoe mone 3eMiIM U €ro
' 3HAuUEHUE /IS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE 10JIE 3IEKTPUUECKOTO TOKA.

HpI/IMeHeHI/IC QJICKTPOMArHuTOB B TCXHUKEC




JlelicTBME€ MarHMTHOrO TOJISI HAa MPOBOJHUK C TOKOM.

DNEeKTpOABUTraTEeNb IMOCTOSTHHOTO TOKa. Vcmnosb3oBanue

A IEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOPTE
Oneiter  Dapagest. SBneHue  2IEKTPOMArHUTHOU
7.18
uHaykiuu. [pasuno Jlenna
OnekrporeHeparop. CrocoObl MOTyYSHUS YICKTPHISCKON
7.19 SHEpruu.  OJEKTPOCTAaHLMUM  HAa  BO30OHOBISEMBIX
UCTOYHUKAX SHEPTUU
[IpakTnueckue pabOThI:
OnpITHI IO HAOJIIOJIEHUIO AEKTPU3ALNU TET UHAYKIUEH U
IPU COIIPUKOCHOBEHUH.
HccnenoBanve JeWCTBUA DAJIEKTPUYECKOTO TMOJA  HA
MIPOBOJTHUKY U TUAJIEKTPUKU.
COopka u TmpoBepka palbOThl JIIEKTPUUECKOW IIEMH
MOCTOSIHHOTO TOKa.
M3MmepeHue u peryJmpoBaHue CHJIbI TOKA.
M3Mmepenue u peryaIupoBaHue HaIPsKCHNUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4epe3
PE3UCTOP, OT CONPOTUBJICHHS PE3UCTOPA W HANPKEHUS
Ha PE3UCTOPE.
OnpITsl, JEMOHCTPUPYIOLIHE 3aBUCUMOCTb
7.20 IEKTPUYECKOTO CONPOTUBIICHHUS] IPOBOJHUKA OT €ro

JUIMHBI, TIIOIAIH TONIEPEYHOrO CEYCHHs U MaTepHaa.

IIpoBepka mpaBuna  CIIOXKEHWS  HaNpsOKEHUH  1IpU
IIOCJICZIOBATEIIbHOM ~ COCIMHEHUM JBYX PE3UCTOPOB.
IIpoBepka mpaBwiia s CHUJIBI TOKA IIPU IapauIeIbHOM
COEIUHEHUU  pe3uctopoB.  OmnpeneneHue  pabOThI
JJIEKTPUYECKOTO  TOKa, MAYIIEr0 4Yepe3  PEe3UCTOop.
OnpeneneHne  MOIIHOCTH — JJIEKTPUYECKOTO  TOKA,
BBIJICIIIEMON Ha pesucrope. McecaenoBaHue 3aBUCUMOCTH
CUJIBI TOKA, UAYILLETO YEpe3 JIAMIIOUKY, OT HAIPsDKEHUS Ha
Heil. Omnpenenenne KIIJ| nHarpeBarens. HMccnenoBanue
MAarHuTHOTO B3aUMOJCUCTBUS IOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHuTHOIO MOJIA IOCTOSIHHBIX MAarHUTOB IIpU

ux O6’BCI[I/IH6HI/II/I " pa3aCIICHUH. HccnenoBaHue neMcTBUS




AJIEKTPUYECKOI0 TOKAa HAa MAarHUTHYIO CTpesKy. OIBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJCUCTBUS
KAaTyIIKK C TOKOM M MarHura OT CWIbBl TOKa U
HallpaBJIeHUs TOKAa B Karymke. V3ydeHue nencrBus

MAarauTHOI'O 11014 Ha MMPOBOAHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. H3mepenne KITA
JJIEKTPOIBUTATEILHOMN YCTaHOBKHU. OnbITh o

WCCIICTOBAHUIO SIBJICHUSI DJIEKTPOMAarHUTHOW WHAYKIWH:
WCCIICIOBAHUE W3MEHEHUWW 3HA4YEHUs W HalpaBJICHUS

HHAYKIIUOHHOTO TOKa

7.21

®dusnyeckue SABIEHUS B TPHUPOJE: DIIEKTPUUECKHE
SIBJICHUA B aTMocq)epe, SJICKTPUYECCTBO KHBBIX
OpraHW3MOB, MarHUTHOE ToJie 3eMJIH, Aperd MOITFOCOB,
POJIb MarHUTHOT'O ITOJIA JJId KU3HU Ha 3CMJI€, IMOJIIPHOC

CHSIHUEC

1.22

TexHuyeckue yCTPOMCTBA: DJIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CUETYMK AIIEKTPUUYECKOW SHEpruu,
JNIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBaTeiIbHbIC
AIEKTPOTPUOOPHI (mpumMepsr), ANEKTPUIECKUE
OPEIOXPAHUTENHN, dJIEKTPOMArHuT, d3JIEKTPOJBUTATEIh

IMOCTOAHHOT'O TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KUIIACC
Kon
Kopx snemenra [IpoBepsieMble 311€MEHTHI COAEPIKAHUS
paszzaena
MEXAHUWYECKHUE ABJIEHUA
8.1 Mexannueckoe  OBUWKEHME. MarepuanbHasg — TOYKa.
. Cucrema orcuéra
8.2 OTHOCHUTENBHOCTD MEXAHUYECKOTO JIBHKEHUS
g 8.3 PaBHOMEpHOE NIPSIMOIMHENHOE IBHYKEHUE
#HH#Par#t##HepaBHOMepHOE TNPSAMOJIMHENHOE JIBU)KEHUE.
8.4 CpenHdAss W MIHOBEHHass CKOpOCTb  Tejla  IIpU
HEPAaBHOMEPHOM JBH)KEHUU
8.5 Yckopenue. PaBHOyCKOpEHHOE IIPSAAMOJIMHEWHOE

NBIDKEHUE




8.6

#H##Par###CB0OOO 1HOE nagenue. OnblTel [ anunes

HiHtPar#H#PaBHOMEpHOE JIBUKEHHE II0 OKPYKHOCTH.

8.7 [lepuon u wacrora oOpamenus. JluneitHas u yrioBas
ckopoctu. LleHTpocTpeMHuTebHOE YCKOPEHUE
8.8 [Iepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeroTona
8.11 HH##Par###] [puHIMIT CYTIEPIIO3UITUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Hi#HtPar#H##Cuiia TpeHus: cujia TPEHUs CKOJIbKEHHUS, CHIIa
' TPEHUs TIOKOSI, IPYTUe BUJIBI TPEHUS
8.14 #H#HtPar#H###Cuia  TSHKECTM M 3aKOH ~ BCEMHPHOTO
' TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaJCHUS
8.15 JBuxenue ninanet Bokpyr Connua. [lepBast kocMuyeckas
' ckopocTb. HeBecomMocTh 1 neperpysku
PaBHOBecne matepuanbHOM TOYKH. AOCOIOTHO TBEPIOE
8.16
TEJ0
8.17 #H##Par###PaBHOBecue TBEPAOro Tela € 3aKPEIUIEHHOMN
' 0ChI0 BpanieHus. MomeHT cuiibl. LleHTp TsxecTu
8.18 Nmmynbce Tena. 3menenue ummynbca. UMImynmbc CHITh
8.19 3aK0oH COXpaHEHUS UMITYJIbCa
8.20 #HHH#Par###PeakTUBHOE BIDKEHNE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.9 PaGora cun tspkecTH, ynpyrocTtH, TpeHus. CBsi3b SHEPTUu
' 1 paboThI
873 [loTenuuanbHas dHEprust Tena, MOJHATOIO  HaJ
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTennmanpHas YHEPTUsI CKATOU MPYKUHBI
8.95 #H##Par##H#Kunernueckas SHEPrus. Teopema 0
' KUHETUYECKOU SHEPTUHI
8.26 Hi#Parf##3aKoH COXpaHEHUS MEXaHUYECKOW YHEPTUU
[IpakTuyeckue paboOTHI:
OmnpeneneHue cpeiHell CKOPOCTH CKOJIbXKEHUs Opycka
WIA JIBIDKEHUS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
8.7 OmnpeneneHue yCKOpeHMs Tela HpPU PaBHOYCKOPEHHOM

JBM>KEHUHU 10 HAKJIOHHOM IIJIOCKOCTH.
HccnegoBanue 3aBHCHUMOCTH nyru OT BPEMCHU TIIpH
PAaBHOYCKOPCHHOM ABUKCHUU 0e3 HavaJIbHOM CKOpPOCTH.

HpOBepKa TUNOTE3bI: CCJIIM IIPpU PABHOYCKOPCHHOM




JIBIDKEHUH 0€3 Ha4allbHOW CKOPOCTH ITyTH OTHOCSTCS KaK
psAA HEYETHBIX  YHCENI, TO  COOTBETCTBYIOLIHE
IPOMEXYTKH BPEMEHH OJMHAKOBBIL.

WccnenoBanue 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbKEHUS
OT CWJIbl HOpPMalpHOro JaBieHus. OmnpeneneHue
KodpuImeHTa TpeHus CcKoybxkeHus. OmnpeneneHue
KECTKOCTH TpYyKUHbL. OrnpeneneHue padOTbl  CUIIbI
TPEHUST TIPU PABHOMEPHOM JBIDKEHHHM Tejla IO
TOPU30HTAJIBHOM moBepxHOCTU. OmpeneneHue padOTHI
CWJIBI YIPYTOCTH NP NMOABEME TPy3a € UCHOIb30BAaHUEM

HCIIOABHXXHOI'O M IIOABHKHOI'O 0JIOKOB

dusnyeckre SBICHUS B npupoac: MpUuJIrBbI U OTJIHMBBEI,

8.28 nBwkeHne 1iaHeT COMHEYHOW CHUCTEMBbI, PEaKTHBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB
8.29 TexHudecknue  yCTpOMCTBA:  CHMJAOMETP,  JAaTYUKH

MIOJIOKEHHS], PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEBAHNA 11 BOJIHBI

Konebarenbnoe nBwkenne. OCHOBHBIC XapaKTEPUCTUKH

91 KOJICOaHMI: TIEPHO/I, YaCTOTa, aMIUIUTYIa
9.9 MaremaTruueckui u NPY>KUHHBIN MAasITHUKH.
' [IpeBparnieHune 3HEPTruu MU KOJIeOATEIIHHOM JIBH)KCHUH
03 3aryxatonue KoJjiebaHus. BpIHYKIeHHBIE KOJeOaHuUs.
' Pe3onanc
Mexaandeckue BOJHBI. CBOMCTBA MEXaHMYECKHX BOJIH.
9.4 [IpomonpHBIE W TONEpPEYHBbIC BOJIHBL. JlIMHA BOJIHBI H
' CKOPOCTh €€ pacrpocTpaHeHus.. MexaHMYeCKUEe BOJIHBI B
TBEPJIOM TeJIe, CEHCMUYECKHUE BOJTHBI
9.5 3Byk. [')pomMKOCTh 1 BbIcOTa 3BYKa. OTpaxkeHHE 3ByKa
9.6 Nudpa3Byk u ynbTpa3Byk
[IpakTrueckue paboOTHI:
OnpeneneHne 4YacToThl W TepuoAa  KojeOaHUi
MaTeMaTUYEeCKOr0 MasTHHUKA.
OnpeneneHne 4YacToThl W THepuoAa  KojeOaHUi
0.7 NPYKHHHOTO MasiTHUKa

HccnenoBanue 3aBUCHUMOCTH nepuoaa KOJIeOaHMI
MNOABCIICHHOIO K HUTH TIpy3a OT [JIMHbBI HUTH.
HccnenoBanue 3aBUCHUMOCTH nepuoaa KOJIeOaHMI
INPYXXUHHOI'0O MasATHUKa OT MAaCChl TIpPy3a. HpOBepKa

HC3aBUCUMOCTHU nepuoaa KoJieOaHMit rpysa,




MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a MU >KECTKOCTH
NpYXuHBL. M3MepeHne ycKopeHus: CBOOOJHOTO MaeHuUs
dusnueckue SBJICHUS B TPUPOJE: BOCHPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MIJIETPSICEHUE, CEUCMHYECKHE BOJIHBI,
I[yHaAMH, X0
9.9 TexHuyeckue yCTpPOWCTBA: 3XOJIOT, MCIOJb30BAHKE
' yIBTPa3BYKa B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE TT1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
101 DJEKTPOMAarHUTHOE TOJIe. DIIEKTPOMArHUTHBIE BOJIHBL
' CBo¥CTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [IIkana 3€KTPOMarHUTHBIX BOJH
10.2 DnekTpoMarHuTHas mpupona cBera. CKOpPOCTh CBeTa.
' BouitHOBBIE CBOICTBA CBETA
10 [IpakTnueckue pabOTHI:
10.4 N3yuenne  CBOMCTB  JJEKTPOMArHUTHBIX  BOJH  C
TTOMOTIIHI0 MOOHMIIBHOTO TenedoHa
Odwusnveckue SBICHUS B TpUpoje: OHOJOTHUYECKOE
10.5 NeHCTBHE BHUJIMMOTO, yIbTpadUOJIETOBOTO u
PEHTT€HOBCKOTO U3JIy4eHUH
106 TexHuueckue YCTPOMCTBA: KCMOJIb30BAHUE
' AIEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBeta. IcTOUHHMKY CBETa
11.2 [IpssMonMHEITHOE pacIpOCTPaHEHHE CBETA
Otpaxenue ceta. [lnockoe 3epkano. 3aKOH OTpPaKEHUS
11.3
cBeTa
114 [Ipenomnenne cBeta. 3akOH MPEIOMIICHUS CBETA.
. [TonHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JIunza. Xop nyyelt B IHH3E
OnTuueckas cuctema (QoroanmapaTa, MUKPOCKONA U
11 11.6
TEJIECKOTa
117 I'maz kak onTudeckas cuctema. biau3opykocts H
' JATbHO30PKOCTh
118 Paznoxenue Oenoro ceera B crektp. OnbiTel HptoTOHA.
. CroxeHue CeKTpalibHBIX 11BETOB. Jlucnepcus ceera
[IpakTudeckue pabOTHI:
119 ###Par###lccnenoBanne 3aBUCUMOCTH YIJla OTPaXXEHUS
. CBETOBOTO JIy4a OT yIJa MaJieHusl.
#H#HPar###l13yuenue  XapakTEepUCTHK  M300paKeHus




IpeaMeTa B INIOCKOM 3€pKalle.
#i#HtPar#Ht#ccnenoBanue 3aBHCHUMOCTH yria
IPEJOMIICHUSI CBETOBOIO Jy4a OT yIJla MaJeHUs Ha
TPaHUIIE «BO3AYX — CTEKIION.
#itPar#Ht#llonydeHne  M300pakeHU € TIOMOIIBIO
COOMPAIOIIEH JIMH3HI.
#iHPar###OnpeneneHue  QOKYCHOTO  pACCTOSIHUS U
OTITUYECKOH CHIIBI COOMPAFOIEH JTMH3HI.
HHAPar###OnBITEI TIO  pa3lIoKEHUIO Oeoro cBeTa B
CHEKTp.
H#HPar#H###OMNBITH 10 BOCIIPUATHIO 1IBETA MPEAMETOB IIPU
WX HAOJIOJICHUU Yepe3 IBETOBBIC (DUITBTPHI
®dusndeckue sBiIeHUs B mpupoje: 3armeHust CoiHIAa U
11.10 JlyHpl, 1BeTa TeJN, ONTHYECKHE SBJICHUS B aTtMocdepe
(mBeT HEOa, pedpakimus, pamgyra, MUPax)
111 Texanueckue YCTpOMCTBA: OYKH, [IEPUCKOTI,
' dboToanmapar, ONTUYECKHE CBETOBOIBI
KBAHTOBGIE SIBJIEHU A
191 Onbitel  Pesepdopna w miraHerapHas MoJeinb aroma.
' Monens aroma bopa
192 HcnyckaHne W MOMIOLIEHHWE cBeTa aroMoM. KBaHTHIL.
' JIuHeityaThie CEKTPbI
12.3 PanmnoaktuBHOCTH. Anb(a, 6eTa- U raMma-u3aIydeHUs
124 Crtpoenue aromHoro saapa. HykionHas Moaens aTOMHOTO
' snapa. M3oTonsl
s PannoaxTtuBHble mnpeBpameHus. Ilepuox mnomypacnana
' aTOMHBIX sI7ep
SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSA0BOTO U
12 12.6
MacCOBOTO YHUCEIl
12.7 DHeprus cBs3U aTOMHBIX siiep. CBs3b MacChl ¥ SHEPTUU
198 Peakuuu cunTe3a u geneHus snep. VCTOUHWUKH SHEPTrUu
' Connua u 38€31
12.9 Slnepnas  oHepreruka. /[lelictBUe  paJMOAaKTUBHBIX
' U3ITyYEHHUI Ha )KUBBIE OPTaHU3MBI
[IpakTudeckue pabOTHI:
Habnmionenne CIUIOMIHBIX Y JMHEHYATBIX CIIEKTPOB
12.10 U3ITyYEHUS.
HccnenoBanue TpekoB: U3MEPEHHE YHEPTUM YACTHIIBI 110
TOPMO3HOMY TyTH (110 poTOrpadusm).




W3mepenune paanoakTHBHOTO GoHA

®usnyeckue SBICHUA B IPUPOAC: ECTECTBEHHBIN
pPaauOaKTUBHBIN ¢oH, KOCMHMYECKHUE Jy4H,
12.11 palMOaKTUBHOE M3JIyYeHUE MPHUPOJHBIX MHUHEPAJOB,
JEUCTBHE PAJAMOAKTUBHBIX H3JIy4ECHUM Ha OpPraHus3M

YCI0BCKa

1912 TexHnueckue yCTpOMCTBA: CIIEKTPOCKOII,
WHJUBHIyAJIbHBIN TO3UMETp, KaMmepa Buibcona

IMPOBEPSEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUMS OCHOBHOM OBPA3OBATEJBLHOM ITPOI'PAMMBI
OCHOBHOTI'O OBIIET'O OFPA30BAHUSA

Kon IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3y/jbTaTaM 0a30BOro
MPOBEPAEMOro YPOBHSI OCBOCHUS OCHOBHOI1 00pa30BaTe/ibHON NPOrPaMMbl
TpeOOBaHUSA OCHOBHOI0 00111ero o0pazoBanus Ha ocHoBe PI'OC

[Tonnmanne ponmu  GU3MKK B HAyYHOM  KapTHHE  MHPA;
c(OpMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOH CBS3H U
MO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU HKCIIEPUMEHTa B (hU3HKe, O
cUcTeMoo0Opa3sytomieil pojiu (U3UKH B Pa3BUTUU €CTECTBEHHBIX HAYK,
1 TEXHUKH U TEXHOJIOTUH, 00 3BOMIONHNU (HU3HUECKUX 3HAHUN U UX POJIU
B IICJIOCTHOM €CTECTBEHHOHAy4yHOH KapTMHE MHUpa, O BKJIaJe
pOCCHMCKMX M 3apyOeHBIX Y4YEHBIX-(U3UKOB B pPa3BUTUE HAYKH,
00BSICHEHUE MPOLIECCOB OKPYKAIOIIETO0 MHUPA, Pa3BUTHE TEXHUKU H

TEXHOJIOTUU

3HaHHUSA O BUaax MaTCpuu (BeIJ_IeCTBO u HOJ'IG), O JABHMKCHHH KakK
crocooe CyHIECTBOBAHUSA MAaTCpHU, 00 aTOMHO'MOHeKYHHpHOﬁ TCOPpUHN
CTpOCHHA BCIICCTBA, O (1)H3H‘l€CKOﬁ CYIIHOCTHU SIBJICHUM IIpUPOIbI
(MeXaHI/IquKI/IX, TCIIJIOBBIX, OJICKTPOMAIrHUTHBIX U KBaHTOBLIX);
YMCHHC Pa3JINYaTh ABJICHHUA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX NTAHHOC (I)I/ISI/ILIGCKOG SABJICHUC,
YMCHHC pacCIlO3HABATL MTPOSABJICHUC N3YUCHHBIX (1)I/I3I/I‘-ICCKI/IX SIBJICHUH B

OKpYyKaromeM MHUPE, BBIACIIAA NX CYLICCTBCHHLIC CBOMCTBA (HpI/I3HaKI/I)

Brnanenne ocHoBaMU MOHATHIHOIO armapara 1 CMMBOJIMYCCKOTO S3bIKa

3 (I)I/I3I/IKI/I N HUCIIOJIb30BAHUC UX IJId PCHICHUS y‘-IC6HBIX 3ala4;, yMCHUC

XapaKTCpPU30BaTh CBOIicTBa TCII, (I)I/ISI/I‘ICCKI/IC SABJICHUSA W TMPOLECCHI,




HCIIOJIb3YA (byHI[aMCHTaJIbHBIG N OMIIUPUICCKHEC 3aKOHBI

YMeHue OnucChIBaTh HN3YYCHHELIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/IC SIBJICHUA,

WCTIOJIB3YS (PU3HUYECKUE BETHUHNHBI

Brnagenne ocHOBaMH METOJOB HAy4yHOTO TO3HAHUA C Y4ETOM
coOrofIcHUs TpaBWJI OE30TIACHOTO Tpyjaa: HaOMoJeHUE (PU3NISCKUX
SIBJICHHI:

YMEHHE CAMOCTOSITEIILHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U3
JAHHOTO Habopa OO0OPYJOBAaHHS IO HHCTPYKIIMH, OIHCHIBATH XOJ
OTIbITA U 3aMCHIBATh €T0 Pe3yNbTaThl, (HOPMYIUPOBATH BHIBOIbL;
MMPOBCACHUC NIPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/I‘~IGCKI/IX BCIIMYUH:
YMEHHE IUIAHUPOBATh HM3MEPEHUs, CaMOCTOSTCIIbHO  COOMpaTh
OKCIICPUMCHTAJIBHYIO YCTAHOBKY IO UHCTPYKIUH, BEIYUCIATE 3HAYCHHUC
BCIIMYMHBI MW AHAJIM3HUPOBATH IIOJIYUYCHHBIC PE3YJIbTAThl C y‘IéTOM
3aJIAaHHOM MOTPEITHOCTH PE3yIbTaTOB H3MEPEHUN;

IIPOBCACHUC HECJIOKHBIX SKCIICPUMCHTAJIbHBIX HCCHG}IOBaHI/Iﬁ;
CaMOCTOSITEJIBHO ~ cOOMpaTh  AKCIICPHUMEHTAIBHYIO  YCTAaHOBKY U
IMPOBOAWUTE UCCICAOBAHUE IO MHCTPYKIHH, NPEACTABIIATE ITOJTYYCHHBIC
3aBUCUMOCTH (DM3MYECKUX BEIWYMH B BHJIE TaOMUIl ¥ TpaduKoB,
YUUTBHIBaTh  TMOTPEUIHOCTH, JielaTh BBIBOABI IO  pe3yjibTaTaMm

HUCCiICa10BaHUA

[TonnmManne  XapakTEepHBIX  CBOMCTB  (UBMYECKHX  MOJENICH
(MaTepuasibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJIO, MOJEIH CTPOCHUS
ra3oB, JKMIKOCTEH M TBEPABIX TeJ, IJIaHETapHas MOJelb aTroMma,
HYKJIOHHAas MOJIeJIb aTOMHOTO fA]pa) U YMEHHE NPUMEHATh UX s

00BbSICHEHUS (PU3UYECKUX MPOIECCOB

VYMmeHne oOBICHITH (I)I/I3I/I‘ICCKI/IC mponecCol U CBOICTBa TCJI, B TOM
YuCJI€ M B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O
XapaKTepa, B YaCTHOCTH, BLIABJIATL IMPHUYIXMHHO-CICACTBCHHBIC CBA3U U
CTPOUTH 00BsACHEHHE C 0H0p0171 Ha U3YyYCHHBIC CBOMCTBaA (I)I/I?»I/I‘ICCKI/IX

ﬂBJ'ICHPIfI, (bHSPI‘ICCKPIC 3aKOHbI, 3aKOHOMCPHOCTHU U MOICIIN

YMmeHnue pematb pacu€rHble 3afaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTOJb3Yysl 3aKOHBl W (GOpMYINbl, CBs3bIBaOLIME  (U3NUECKUE
BEJIMYMHBI, B YAacCTHOCTH, 3alUCBIBATh KpPAaTKOE YCIOBHUE 3aJayH,
BBISIBJIAT HENOCTAIOLIME JIaHHbIE, BBIOMpATh 3aKOHBI M (OPMYIIBL,
HeoOXo/luMBble A €€ pelleHHs], UCIOIb30BaTh CIIPABOYHbIE JIaHHBIE,
MIPOBOJUTH pacu€Tbl M OLIEHUBATH PEATUCTHUYHOCTH IOJYyYEHHOTO
3Ha4YeHUs (PU3MUECKOW BEITMUYMHBI; YMEHHUE OIpeNesiTh Pa3MepHOCTh

(I)PI3PI‘-I€CKOI>1 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3a1avuUn

YmMmenue XapaKTepru30BaThb MMPUHIUITBL JIeicTBUA TCXHHUYCCKHNX




YCTPOHCTB, B TOM 4YHCJIE OBITOBBIX NPUOOPOB, M MPOMBINUICHHBIX
TEXHOJIOTUYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIOJIBb3YSl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUH H HEoOXoIumble (uznyeckue

3aKOHOMEPHOCTH

YMenune HUCIIOJIB30BaATh 3HaHUuA (6] (1)I/I3I/I‘~ICCKI/IX SIBJICHUAX B
IOBCEIHEBHOM  JKM3HM Ans  oOecrieueHuss 0€30MacHOCTH  IpH
oOpamiernn ¢ OBITOBBIMU PUOOpPAMU M TEXHUYECKHMH YCTPOMCTBAMH,
10 COXPAaHEHHUs 3JI0OpOBbS M  COONIOAEHHS HOPM  3KOJOTMYECKOIO
MOBEJICHNUS B OKpYXKaloled cpeae; MOHUMaHHE HEOOXOIUMOCTH
IMPUMCHCHUSA Z[OCTI/I)KCHI/Iﬁ (1)I/IBI/IKI/I A TEXHOJIOTHH IJI palOHAJIBHOTO

MIPUPO/I0TIOJIE30BAHUS

OnelT moOMcKa, mnpeoOpa3oBaHHs U TpeACTaBiIeHUs HH(OpMauu
(¢u3nuecKoro coiepkKaHUsl C HCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH; YMEHHME OLIEHUBATh JOCTOBEPHOCTb
MOJy4eHHON WH(OpMAIMM Ha OCHOBE WMEIONMIMXCA 3HAHUM |
JOTIOTHUTEIBHBIX ~ MCTOYHHKOB;  YMEHHE  HCIOJIb30BaTh  IpPHU
11 BBITIOJIHEHUN YUYEOHBIX 3a/JlaHuil Hay4YHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3NYECKOro CoJepXaHMs, CIPABOYHBbIE MAaTEpUalbl, PECYpChl CETH
WntepHer; BrnageHue  0a30BbIMH  HaBbIKaMU  IpeoOpa30BaHUs
nHpOpMAIUM W3 OJHOW 3HAKOBOW CHCTEMBI B JPYryl0; YMEHHUE

CcOo31aBaThb COOCTBEHHBIE MUCEMEHHBIE U YCTHBIC COO6IHGHI/I$I Ha OCHOBEC

PIH(bOpMaHI/II/I N3 HECKOJIBKHMX HCTOYHHUKOB

IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBIX HA OI'D 11O
PU3UKE

Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHUS
1 MEXAHUWYECKHUE ABJIEHUA
11 Mexanuueckoe  ABWXKeHHMe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTENBHOCTD JIBHXKEHUS
PaBHOMepHOe M HepaBHOMepHOe aBMKeHHe. CpenHsst ckopocTb. Popmyna amis
1.2 BBIUMCIIEHUS CpeiHell cKopocTH: v = S/t
PaBHOMEpHOE NpsAMOJIMHENHHOE ABWKEHHE. 3aBUCHUMOCTb KOOPAMHATHI Teja OT
13 BPEMEHH B CIIy4ae PAaBHOMEPHOIO MPSIMOJIMHEHHOTO IBUKEHHUS:

x(f)=x,+vt




I'paduky 3aBUCHMOCTH OT BpPEMEHH IS NPOCKIMH CKOPOCTH, TPOEKIHUU
[IEpEMEILEHUs, IIyTH, KOOPJAMHATBl IPU PABHOMEPHOM IMPSAMOJIMHEHHOM

JIBIKECHUN

3aBHCHMOCTb KOOPAMHATBl Tela OT BPEMEHM B CIy4a€ PaBHOYCKOPEHHOIO

HpﬂMOHHHGﬁHOFO JBYOKCHUSA:

k2|

Sx(f} = .1-':|;|__ * f_ax *

@opMyIsbl UIA MPOEKIMM IEPEMEIIEHUs, NPOECKIUU CKOPOCTH M IPOECKLUUHU

YCKOPEHMS NP PABHOYCKOPEHHOM MPSIMOJMHEWHOM JIBUKECHHM:

FE
1.4 s, =y, t+a,-—,
2

U_r('f] =Upx T4, I,

a,(f) =canst,

U:.‘f: - L’}1.'1'2 =2HISI

I'padmkn 3aBHCHMOCTH OT BpEMEHH Ui TMPOCKIMH YCKOPCHHS, MPOCKIIHA

CKOPOCTH, TIPOCKIUH TIEPEMEIICHUS, KOOPJIUHATHI TPH PABHOYCKOPEHHOM

MPSMOJIMHEHHOM JIBHYKCHHU

CBobOosHoe mageHue. DopMmyIbl, ONMUCHIBalOIIAE CBOOOJHOE IMAJCHHE Tea II0
15 BEPTUKAIH (JIBMYKCHHE TeJIa BHU3 WJIM BBEPX OTHOCUTEIILHO MIOBEPXHOCTH 3EMITH).
' I'padykr 3aBHCHMOCTH OT BpPEMEHHU JUIS IMPOCKIMH YCKOPCHHS, MPOCKIIUU

CKOPOCTH ¥ KOOPJIMHATHI IIPH CBOOOTHOM TAJCHUH TEJIa 10 BEPTUKATIN

CKOpOCTh PAaBHOMEPHOTO JIBKIKEHHS Tella 10 OKpYyXHocTH. Hampasienue

CKOPOCTH.

dopmyna Ul BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPY)KHOCTH W TIEPHOJ

oOpareHus:

2R

YT

LlenTpocTpemMuTelibHOE  yCKOpeHHe. HampaBieHue IEHTPOCTPEMHUTEILHOTO
1.6 yckopeHusi. @opmyna a1 BBIYUCIECHUS YCKOPEHHUS:

CDOpMYJ'Ia, CBA3bIBAIOIIAd MEPpHUOA U HaCTOTY 06pa1ueHI/151:

vl
T




1.7

Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCICHHS TIJIOTHOCTH:

_m

P=7

1.8

Cuna — BektopHas pusudeckas penuauHa. CIoKeHUe CHIT

1.9

SBnenue nnepuuu. [lepssiii 3akoH HproToHa

1.10

Bropoit 3akon HeroToHa:

—

F=m-da

CoHarnpaBeHHOCTh BEKTOpA YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIIECH Ha

TCIO0

1.11

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fz—ﬂ Z_FI—Q

1.12

Tpenue nokos u TpeHue ckoyibxeHus. Popmyna Al BBIYUCICHUS MOIYIS CHJIBI

TPEHUSA CKOJIBXKCHUA:

Frpzp-;"-f

1.13

Hedbopmaruss Tena. Ympyrue W Heynpyrue aegopManuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOTI'O TATOTCHUAA:

My -1,
F=Gg 1 2%

R
Cuna TsHKecTH. YCKOpeHI/Ie CBO60)1H01"O naacCHUs.
q)OpMy.]'Ia JJIA BBIYUCIICHUSA CUJIBI TSAXCCTH BOJIM3HU IMOBEPXHOCTHU 3emmu: F = mg.

I[BI/I)KGHI/IC IUIAaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHYECKad CKOPOCTh.

HesecomocTs u neperpysku

1.15

I/IMHYJ'ILC TCJIa — BEKTOPHAA (I)I/I3I/I‘-ICCKEUI BCJIMYMHA.

p=mu




Nmnynsc cuctemsl teir. M3meHenue ummnyinbsca. VIMITylnbc CHIIbI

1.16

3aKOH COXpaHEHMs MUMITYJIbCA JJIsl 3aMKHYTOM CUCTEMBI TE:
D=nyUy +m, U, =const

PeakTuBHOE NBMKEHUE

1.17

Mexannueckas padoTa. @opmyrna Al BBIYUCICHUS Pa0OThI CHIIBIL:

A=Fsoosd

Mexannyeckass MOILTHOCTb:

1.18

Kunernueckas n NMOTCHIUAJIbHAsA SHCPIrUi. d)opMyna JJIs1 BBIYUCIICHUA

KUHETUYECKON SHEPTUU:

2
E. - mu
S
Teopema o kuHeTHYeCKOM 3Heprun. opMyIia 1j1si BEIYUCICHUS TOTEHIIMAIBHON
SHEpPruM Tela, MOJHITOro

Hag 3eMiéit:

Ep=mﬂ}

1.19

Mexannueckas OHCPIuAi:
E=E,+E,

3aKoH COXpPaHCHUA MEXaHHYeCKOM OHCPIUu. d)opMyna JJI1 3aKOHAa COXpaHCHHA
MEXaHH4YeCKOM SHEPIrruU B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHHe MEXaHHYeCKOM OHCPI'uU IIpU HAJIUYIUHN CUJIbI TPCHHA.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Moment cuier: M - Fl.

VYcnoBue paBHOBECHS phlyara:
M +M, +.=0
[MoaBwxHbIH 1 HenoABWKHBINA 0oku. KIT/I mpocThIX MeXaHHU3MOB,

n= Anonessan
Aﬂrpaqem.ﬂ




1.21

JlaBiienue TBEpIOTO TEIA.

@opmyia Ui BBIYMCIICHUS JABJICHNS TBEPIOTO Tena:

_F
P_S"

JlaBnenue raza. AtMochepHOe TaBJIcHHE.

FI/II[pOCTaTI/I‘-IGCKOG AABJICHUC BHYTPHU KUJIKOCTH.

CDopMyJIa JJIA BBIYUCIICHUA JaBJICHUA BHYTPH X XKUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBnuyeckuii npecc

1.23

3akon Apxumena. dDopmyna I ONpeNeNeHUs BBITAJKUBAIONICH CHIIBI,

JEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTh WM Ia3:

Vcnosue nnaBanus Teia. [1maBanue CyA0OB M BO3QYyXOIlJIABAHUEC

1.24

Mexanuveckue KoieOaHus. AMIUIATYAa, TEPHOJ M YacToTa KOJeOaHMI.

®dopmyra, CBI3BIBAIOIIAS YaCTOTY U MEPUOJI KOJICOaHUH:

1.25

MaremaTuuecKuii ¥ TPYKUHHBIM MasTHUKW. [IpeBpailieHne 5>HEpruum mnpu

Ko1e0aTeIbHOM JABHXKCHHH

1.26

3aryxaromue konedanus. BeiHyx1eHHbIe KojeOanus. Pezonanc

1.27

MexaHudecKnue BOJIHEI. HponoanHe N TIOIICPCYHBIC BOJIHBI. IL]'II/IHa BOJIHBI H

CKOPOCTB pacinpoCTpaHCHU BOJIHEI:

Lh=v-T

1.28

3BYK. FpOMKOCTB H BbICOTA 3BYKaA. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI HAa I'paHUIIC ABYX

cpen. MHdpa3Byk 1 ynbTpa3ByK

1.29

Ipaxmuuecxue pabomoi

N3mepenune cpenHel IUIOTHOCTM BELIECTBA; APXMMENOBOM CHIIBL;, KECTKOCTH
MpYXUHBL, Kod(h(dUlMeHTa TPEeHUsS CKOIBKEHHS, paOOThl CHIIBI TPEHUS, CHIIBI
yIIPYrOCTH; CPEAHEH CKOPOCTH JBWXKEHHS Opycka MO HAaKIOHHOW IUIOCKOCTH;
yCKOpeHusi Opycka TpU JBWKEHHH [0 HAKIOHHOW TJIOCKOCTH; YacTOTHI M
nepuoja KojeOaHWN MaTeMaTHUYeCKOTO MAasTHHKA, YacTOThl U IEpHoja
KoJebaHui MPYKMHHOTO MasTHHKA; MOMEHTA CHIIBI, JEHCTBYIONIETO Ha phIYar;
paboThI CHITBI YIPYTOCTH MPH MOIBEME TPYy3a C TOMOIIBIO HEMOIBUKHOTO OJI0Ka;

paboThI CUJIBI YIPYTrOCTH IIPU MOAbEME Ipy3a ¢ MOMOIIBIO MOJIBUKHOTO OJIOKA.




HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00BbEMa MOTPYKEHHON YacTu
TCJIa U OT INIOTHOCTH XHUIKOCTH, HC3aBUCUMOCTHU BBITaJIKHBaIOH_[eﬁ CHJIBI OT
MacCChl TCJa; CHUJIbI TPCHUA CKOJIBXKCHHA OT CHUJIbI HOPMAJIBbHOTO OABJICHUA U OT
poJia MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HMKAIOIIEH B NpPYKUHE, OT CTEHNEHU
nedopMaIuu MPYKHHBI; YCKOpEeHUs Opycka OT yria HakJIOHAa HampaBJIsSIONICH;
nepuoaa (qaCTOTI)I) KoJieOaHnii HUTSHOTO MasiITHUKA OT JJIMHBI HUTH; TICpUOaa
KoJie0aHUi TPY)KUHHOTO MAsTHHKAa OT MAacChl Tpy3a U KECTKOCTH MPYKUHBI;
HCCIIEIOBAaHUE HE3aBUCHUMOCTH IepHoJa KOJeOaHUN HUTSHOIO MasiTHUKa OT

Macchl Tpy3a. [IpoBepka ycnoBUs paBHOBECHsI phlyara

Qusuueckue A6NeHUs 6 npupode: TPUMEPbl JBIKEHUS C  Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEKMBOW NPHUPOJE, NEHCTBUE CWIBI TPEHUS B IIPUPOJAE U

TCXHUKEC, TPHUIHMBBI W OTJIHUBBI, ABWXXCHUC ILUIAHCT CosHeyHon CUCTCMBI,

1.30 PEaKTUBHOE JBUKCHHUE JKUBBIX OPTaHU3MOB, PhIYard B TEJie YEIIOBEKA, BIMSIHUE
aTMOC(epHOTO JIaBIICHUS HA JXWUBOW OpraHuW3M, IUIaBaHUE PBIO, BOCIPHUSITHE
3BYKOB KHBOTHBIMH, 3eMJICTPSICEHUE, CEHCMUYIECCKHIE BOJTHBI, IlyHAMH, 9XO
Texnuueckue ycmpoticmea. CIHJOMETp, JATYUKHA TOJIOKEHHS, PACCTOSHUS H
YCKOPEHUsS, JUHAMOMETp, TMOAMUIHUKNA, PAKeThl, pbIYar, IOJBWKHBIN U

s HETIOJIBVDKHBIA OJIOKHM, HAKJIOHHAs IJIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,

' COOOMIArOIINeECs] COCYABI, YCTPOWCTBO BOJOIPOBOJA, THUAPABIMYCCKHNA Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
WCTIOJIb30BAaHUE YIIBTPa3ByKa B OBITY H TEXHUKE

2 TEIJIOBBIE ABJIEHUSA
OCHOBHBIC  TIOJIOKCHHUS  MOJICKYJIIIPHO-KMHETHUECKOW  TEOPHH  CTPOCHUS

2.1 BeniectBa. Mozenu TBEPIOro, KUIKOTO M ra3000pa3HOr0 COCTOSHHUM BEHIECTBA.
Kpucranmuieckue u amopHbIe Tena

25 JlBmkenue yactuil BemiectBa. CBs3b  CKOPOCTH  JIBIDKEHHS YAacTHIl C

' Temreparypoii. bBpoyHoBckoe nBrwkeHue, Tuppy3us

2.3 CMaumnBaHue U KalWUISIPHBIC SIBICHUS

2.4 TennoBoe pacIMpeHne U CKATUE

2.5 TennoBoe paBHOBecHE

26 Buytpennsis osHeprus. PaGota u Teruomepenaua Kak CHOCOOBI HM3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Buner Tenmonepenayn: TeMIONPOBOTHOCTh, KOHBEKIUS, U3TyUCHHE
Harpeanue u oxnaxaenue ten. KonnmuecTBo TemaoThl. Y AeabHas TeTOEMKOCTD:

28 O=cml(ty-t,)

29 3aKOH COXpaHEHHsI SHEPrUU B TEIUIOBBIX MpolleccaX. YpaBHEHHE TEIIOBOTO

OajtaHca:




O +0, +..=0

HUcnapenue u xonaeHcauus. M3MeHeHUWE BHYTPEHHEH SHEPrMU B IPOLIECCE

ucnapeHuss M KOHAeHcauuu. Kurmenue KuakocTh. YjenbHas TEIioTa

240 napoo6pasoBanwus: L = Q/m

211 Bnaxxnocts Bo3yxa
[TnaBnenne n Kpucrawm3anys. Mi3MeHeHne BHyTpeHHeH SHEPTUU TPH TUIABJICHUU
Y KpUCTAIUTH3AIMN. Y IeTTbHAs TEeTIOTA IJIaBIICHHSL:

212 5 Q

m

BHyTpeHHsI DHEPTUsl CTOpaHMsI TOIUIMBA. Y AeTbHAs TETUIOTa CTOPaHUS TOTUINBA!

2.13 qg=Q/m

2.14 [punnune! padote! TemnoBbix aurareneii. KI1J[ terioBoro npurarens
Ipakxmuueckue pabomoi
N3mepenue yaenpHON TEMIOEMKOCTH METAJUTMUECKOTO IWJIMHApA; KOJIUYECTBA
TEIJIOTHI, TIOJIYYEHHOTO BOJION KOMHATHOM TeMIiepaTypbl (PUKCHPOBAHHON MACCHI,
B KOTOpPYIO ONYIIEH HarpeTblii UWIMHIP; KOJMYECTBAa TEIUIOTHI, OTAAHHOTO

2.15 HarpeThIM IIJIMHIPOM, MOCJE OMYCKaHUs €r0 B BOJy KOMHATHOW TEMIIEPaTypHhI;
OTHOCHUTENIbHOM BJIQKHOCTH BO3AyXa; YAEIbHOM TEMJIOTHl IUIABJICHUS JIbJA.
HccnenoBanue u3MEHEHHs TeMIIEpaTypbl BOJbl IMPU PA3IMYHBIX YCIOBUSX;
SIBJICHUS TEIJIO0OOMEHa MpU CMEIIMBAHUM XOJIOJHOM M Tropsiueil BOAbI; Mpolecca
HCHIapeHus
Qu3suueckue s61eHUs 6 Npupooe: TIOBEPXHOCTHOE HATHXKEHUE WM KalUJUIIPHBIC

2.16 SBJICHUS B TPUPOJE, KPUCTAIIBI B mpupojae, usnydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHUE OpU3bI; 00pa3oBaHUEe POCHI, TYMaHa, HHEsI, CHera
Texuuueckue ycmpoticmea. KanWLISPbl, TPUMEPbl UCHOJIB30BAHUS KPUCTAIIIOB,

217 KUJKOCTHBIM TEPMOMETp, JaTUYUK TEeMIIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS

' JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOWHa, IBUTaTellb BHYTPEHHETO
CTOpaHus
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 DnexTpusalys Ten. J[Ba BUaa dIEKTPUUECKUX 3apsI0B

3.2 BiaumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsaa

34 Onexkrpuueckoe rmosie. Hampspk€HHOCTH  anmekTpuyeckoro mois.  [IpunHuun

CYIICPIIO3UITNH IJICKTPUICCKUX moJjiei (Ha Ka4€CTBCHHOM ypOBHC)




Hocutenun »snextpuueckux 3apsiioB. JIeHCTBHE 3IEKTPUYECKOrO MOJS Ha

3.5
ANEKTpUUECKUe 3apsbl. [[pOBOIHUKY U TUAIEKTPUKU
[TocrosinubIi AmekTpuueckuil Tok. JleicTBus anekTpuyeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 I =qg/t, U=A/q
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACTBHOE IEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma juis yuactka snexrpudeckoit memu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=1,; U=U,+U,: R=R +R,
39 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMTPOTHBIICHHUS:
U=U,;;1=I+1,R=—.
CMenanHble COEAMHEHUS IPOBOJHUKOB
PaboTa u momHOCTS 3nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jxoynsa — Jlenua:
3.11 2
O=I-R-t
312 OneiT Opcrena. MarHutHOe 1OJIE€ NPSMOTO MPOBOJHHMKA C TOKOM. JlnHuH
MAarHUTHOM UHAYKLIHUH
313 MarnuTHoe TMOJ€ MOCTOSSHHOTO MarHuta. B3auMoJeicTBue NOCTOSHHBIX
MAarHuTOB
3.14 JleficTBME€ MarHUTHOTO TI0JISI HA MMPOBOJHUK C TOKOM
3.15 Oneiter @apanes. SIBneHue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
Ipaxmuuecxue pabomoi
N3mepeHue  3IEKTPUYECKOTO  COMPOTHBJIEHUS  PE3UCTOpPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.
3.16 HccnegoBanue 3aBUCUMOCTH CHJIbI  TOKA, BO3HUKAIOUIETO B IPOBOJHUKE

(pe3I/ICTOpLI, naMnqua), OT HAIIPAKCHHA HAa KOHIAX IMPOBOAHHKA, 3aBUCUMOCTH
COIIPOTHUBJICHUA OT AJIMHBI MMPOBOJAHUKA, IJIOMIAJXW €ro IOICPEYHOI'0 CCUCHUSA U

YACIBHOTO COIIPOTUBJICHHA.




[IpoBepka mpaBmiia AJis 3JIEKTPUUECKOTO HAMPSHKEHUS MPHU TMOCIEI0BATEILHOM
COC/IMHEHUHU IIPOBOJIHUKOB; TMpaBWia JUIsi CHJIbI 3JIEKTPUYECKOTO TOKa MpHU

NapajuieIbHOM COE€MHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6NeHUs 6 Npupode: DSIEKTPUUECKHE SBICHUS B aTMocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE TOJie 3eMJIH, Ipeiid MOJ0COB,
POJIb MArHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMIle, MOJIIPHOS CHUSHUE
Texnuueckue ycmpoticmea: 5SIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, pEOCTarT,
CUCTYMK  DJJICKTPUYCCKOM  DHEPrHH,  DJICKTPOOCBETHTEIbHBIC  MPHOOPEI,
3.18 HarpeBareIbHbIE ANEKTPONPUOOPHI (IPUMEPHI), IITEKTPUUECKUE TTPETOXPAHUTENH,
AJIEKTPOMATHHT, AJIEKTPOJABUTATENb TIOCTOSTHHOTO TOKA, TEHEPATOp MOCTOSIHHOTO
TOKa
3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast mosienb cBeta. [IpsiMoNMHEIHOE pacipoCTpaHEeHUE CBETA
3.21 3akoH oTpaxeHus ceta. [Imockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH MPETIOMIICHHUS CBETa
3.23 Jucnepcus cBera
3. JIunza. Xona nydeit B nuH3e. DOKycHOE paccTosiHME JuH3bl. OnThuYeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontuueckas cuctema. ONTHYECKUE TPUOOPHI
Ipaxmuueckue pabomoi
###Par###I3mMepeHne ONTHYECKON CHJIBI coOuparomieil JuH3bI; (POKYCHOTO
paccTosiHus coOuparolelt TUH3bI (10 CBOWCTBY paBEHCTBAa pa3MepoB MpeaMeTa U
n300paxkeHus, KOorja IpeaMeT pacloyiokeH B ABOMHOM (okyce), mokazarens
3.26 MPETOMJIICHHUS CTEKIIA.
###Par###lIccnenoBanne CBOWCTBA HM300pa)KE€HUsS, IOJYYCHHOTO C IOMOIIBIO
coOuparole JMH3bl; U3MEHEHHsI (JOKYCHOTO PACCTOSIHUS JIBYX CIIOXKEHHBIX JIMH3;
3aBUCHUMOCTH yIjla MPeJOMIICHUSI CBETOBOTO JIyda OT yrja MaJeHHs Ha TpaHulle
«BO3/IyX — CTEKIIO»
3.7 Qu3suueckue senenus 6 npupoode: 3atmenus ConHna u JlyHel, 1Bera Tem,
' onTHUYECKHUE SBJICHUS B aTMocdepe (11BeT Heba, pedpakiius, pagyra, MUPax)
308 Texunuueckue ycmpouicmea: OYKH, TIEPHUCKOMN, QoToammapaT, ONTHUYECKUE
. CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
41 PagnoaktuBHOCTh. Anb(a-, Oera-, ramma-usiaydeHus. Peakuuu anbda-u Oera-
' pacmana
4.2 OmnsiTel Pesepdopaa mo paccestauro anbda-yactui. [Inanerapras moaens atoma
4.3 CocraB aroMHOTO sipa. M30TOMBI
4.4 [Tepuon nomypacmajga aTOMHBIX SAEP
4.5 SAnepHble peakiyu. 3aKOHBI COXpPaHEHUS 3apSAI0BOTO U MACCOBOTO YHCET




Qusuueckue A6NeHUs 6 npupode: €CTECTBEHHBIN paJMOaKTUBHBIA  (oH,

4.6 KOCMUYECKHE JIyud, DPaJMOaKTUBHOE MW3JIyY€HHUE IPUPOJHBIX MHUHEPAJIOB,
JeMCTBUE paMOAKTUBHBIX U3JIy4YEHUI Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoticmea: CUEKTPOCKOI, MHAMBUYaJIbHBIM J103UMETp, Kamepa

BunbcoHa, anepHast 3HEpreTuKa
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