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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (pu3rke Ha ypoBHE OCHOBHOTO OOIIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
MOJIO)KEHUH M TpeOoBaHUI K pe3yibTaTaM OCBOEHUS Ha 0a30BOM ypOBHE OCHOBHOU
oOpa3oBaTenbHON nporpaMmsl, npenctaBieHHbIX B PI'OC OO0, a Taxke ¢ yuéTom (eaepaibHon
paboueii mporpamMmel BoctiuTanust 1 KoHnenimu npemnoaBanust yaeOHoro npeaMera « Dusnukay.
CopepxaHue mporpaMMsbl 1o pU3MKe HaMpaBieHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM
rPaMOTHOCTH OOYYaIOLIUXCA U OPTaHU3AIMI0 U3yUYeHUs PU3MKH Ha JeITeIbHOCTHOUM ocHOBe. B
nporpaMMe Mo (pU3MKe YYMTBHIBAIOTCS BO3MOXKHOCTH Y4E€OHOrO MpeaMeTa B peaau3aliu
tpeboBanuii ®I'OC OOO Kk nIaHUPyEeMbIM JUYHOCTHBIM M METAIlPEIMETHBIM pe3yjbTaTaM
o0ydeHHs, a TaKXkKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX Y4YeOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.
[Iporpamma mo (¢u3MKe ycTaHAaBIMBACT paclpelesieHue yueOHOTo Marepuana Mo rojaam
oOyuenusi (1Mo Kjaccam), TMpeajiaracT MPUMEPHYIO TOCIEAOBATEIBHOCTh HW3YYCHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUs U yUETe BO3PACTHBIX 0COOEHHOCTEN
o0ydaromuxcs.
[Iporpamma o ¢usuke pazpaboTana ¢ IeIbI0 OKa3aHU METOJUUECKOM MOMOIIN YUUTEIIO
B CO3/IaHUU paboueil mporpamMMsbl 1Mo y4eOHOMY MPEIMETY .
@®u3uKa SBISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJNIBKY (PH3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SBICHUHN, M3yYaeMbIX XHUMHEH,
Ouosiorueii, actpoHoMueld u (uzndeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIISIET HanOoiee SICHbIE O0O0paslbl MPUMEHEHHWsS HAyYHOTO METOAa
MO3HAHMS, TO €CTh CII0CcO0a MOyYeHUs JOCTOBEPHBIX 3HAHUI O MHpE.
Opna w3 TIaBHBIX 3a7ad (GU3NYECKOr0 00pa3oBaHUS B CTPYKType oOIiero oopasoBaHus
COCTOUT B (POPMUPOBAHMM E€CTECTBEHHOHAYYHOH TpaMOTHOCTM M HHTEpeca K Hayke Yy
oOyyJaronuxcsi.
Nzyuyenne ¢u3nku Ha 0a30BOM YpOBHE IMPENAINOJIaraeT OBJaJIeHUE CIEAYIOMUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLUIUMHI €CTeCTBEHHOHAYYHYIO IPaMOTHOCTb:
® Hay4YHO OOBSCHSTH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIE0BAHUS;
® UHTEPIPETHPOBATH JaHHBIE M KCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA JUIS
MOJTy4Y€HHUs BBIBOJIOB.
[lenn u3yueHus (U3NKUA HAa YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS OMpPENEICHBI B
Konnenuuu npenogaBanus yue6Horo npeamera «®usnuka» B 00pa3oBaTeIbHBIX OPraHU3ALUSAX
Poccuiickoit ®enepannu, peanu3yrOMUX OCHOBHBIE 00II€00pa30BaTebHBIE MPOTPAMMBEI,
yTBepkI€HHON pemenreM Komerun MunncrtepcTBa npocemieHuss Poccuiickoit denepanu
(mportokoun ot 3 nexadps 2019 r. Ne [IK4BH).
Hesan uzyyennsi GU3NKu:
e [puoOpeTeHHMe HHTEpeca W CTPEMJICHUS OOydalomMXCsl K HAy4yHOMY M3YYEHHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYyalbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTABICHUH O HAyyHOM METOJEe TO3HaHUS U (HOpMUpPOBAHHE
UCCIIEI0BATENLCKOTO OTHOILIECHHS K OKPY KAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4YEeHUS OCHOB CTPOCHUS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE MPEICTABICHUA O POIU (PU3UKHU ISl PA3BUTHUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTHIA;



e Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX c¢epax Oynymeil npodeccuoHaIbHON
JeSITETIbHOCTH, CBS3aHHOM C (PM3MKOM, MOATOTOBKA K JajbHEUIIeMy 00yUeHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHre STHX Leled NporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOIO OOIIEro

o0pa3oBaHus 00eCIeYnBaCTCs PEIICHUEM CIEIYIOUINX 3a1a4:

e [IpuOOpeTeHue 3HaHUH O AUCKPETHOM CTPOEHUH BEILIECTBA, O MEXaHUUECKUX, TETJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puOOpeTeHHWE YMEHU ONUChIBaTH U  OOBACHATH (PU3MUECKUE SBJICHUS C
UCTIOJIb30BAaHUEM I0JTyUYEHHBIX 3HAHUI;

® OCBOGHHME METO/IOB pEIICHHs MPOCTEHIINX PACYETHBIX 3aJad C MCIOJIb30BAaHHEM
$u3nIeCKUX MOJIesIeH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHMH HAOMIONATh NPUPOAHBIC SBICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPUMEHTANBHBIE HCCIEOBAHUS C HCIIOJIB30BaHHEM
MU3MEPUTENBHBIX TIPHOOPOB;

e OCBOcHHE TPHUEMOB pabOTHI ¢ WHpOpMAIUEi (U3MUECKOTO COACPIKAHUS, BKIFOYAS
MHPOPMALIMI0O O COBPEMEHHBIX JOCTIKEHHSIX (GU3MKH, aHadu3 M KPUTHUYECKOE
OlIEHUBaHHE UHPOPMALINY;

® 3HAaKOMCTBO cO chepaMu NpodhecCUOHAIBHON AEATEIbHOCTH, CBA3aHHBIMU C (DPU3UKOM,
U COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JTIOCTHKEHUAX (PU3HMUECKON HAYKH.

Ha wnsyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs
otBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helleno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 yaca B Heneoio).

[Ipenyaraemslii B mporpamme 1o Gpu3MKe nepedeHb JJabopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEHATENbHBIM XapakTep, YUYHUTEeNb JelaeT BbIOOp MpoBelneHHs JabOpaTOpPHBIX PabOT |
OTIBITOB C YYETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYaroIUXCs, CIIUCKA SKCIIEPUMEHTATbHBIX
3aJJaHUl, IpeIaraeMpIX B paMKax OCHOBHOT'O I'OCYIJapCTBEHHOI'O 3K3aMeHa 1o (pU3HKe.



COJEPKXAHUE OBYUYEHUA
7 KJIACC

Paznen 1. @usuka v €€ posib B NO3HAHUU OKPY/KaOIIero Mupa.

®dusuka — Hayka o npupoie. SABneHus npupoasl. OU3NYECKUE SBICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue ¢usudeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHocTs M3MepeHnt. MexayHapoaHas CUCTEMA €IUHULL.

Kak ¢usuka u npyrue ecrecTBeHHblE HayKM M3y4aroT NMpHUpoxy. EcTecTBeHHOHayuHBbIH
METOJ TMO3HaHMA: HaOJIOJIeHUE, IOCTAaHOBKA HAyYHOIO BOIIPOCA, BBIJIBWKEHHME THUIIOTE3,
OKCIIEPUMEHT TI0 TPOBEpPKE THUINOTE3, OO0bsACHEHHE HalOmromaemoro sBieHus. OmnucaHue
($u3NYECKUX SBJICHUHN C IIOMOILBIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHMS.

2. Owusznueckue MpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHH aHaJOTOBBIM M IIHM(PPOBBIM

npudopoMm.

Jlabopamopusie pabomul u onvimol.

1. OmpeneneHue LEHbI JeNeHHs HIKAIbl U3MEPUTEIBHOTO NpHoopa.

N3MepeHne paccTOsTHUN.

3. H3zmepenune 00bEMa XUAKOCTH U TBEPAOTO TETA.
4. OmpeneneHue pazmMepoB MajbIX TEL.
5. H3mepeHue TtemmepaTypbl NpU TOMOIIM >KMJIKOCTHOIO TEPMOMETpAa M JaTdUKa

TEeMITepaTyPhl.
6. IIpoBeneHue wuccienoBaHUS MO MPOBEPKE THIOTE3bI: AANBHOCTH IMOJIETA IIApUKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbINe, YeM OOJIBIIE BHICOTA TyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUH BellleCTBA.

CrpoeHre BemIeCTBA: aTOMBbl M MOJEKYINbl, WX pa3Mepbl. OIBITH, JIOKAa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BEIICCTBA.

JIBmkenue dactui BemiectBa. CBA3b CKOPOCTH JIBMKEHHUSI YacTHIl C TEeMIEpaTypoOu.
BpoyHoBckoe nBwkenue, nuddysusa. BzaummopeicTBue YacTHIl BELIECTBA: MNPUTSKEHHE U
OTTaJIKHUBaHUE.

ArperaTHple COCTOSIHHSI  BEIECTBA: CTPOCHHE Ta30B, IKUAKOCTEH W TBEPABIX
(kpucTayTMYecKknx) Teld. B3anMOCBsSI3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSHUSIX U WX aTOMHOMOJEKYJSPHBIM CcTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUN
BOJIbI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBUYKEHUS.

2. HaGmoaenue nuddysum.

3. HaGmropenue siBaeHUA, OOBSICHSIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAaHHUEM YacTHUIL

BEIIIECTBA.

Jlabopamopuwie pabomol u onvimol.

1. OmeHka guamMeTpa aToMa METOZOM PSIOB (C UCTIOIB30BaHUEM GoTorpaduii).

2. OneIThl IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl O 0OHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYJIIPHOTO MPHUTSKEHUS.

Pa3nen 3. /IBuskeHue U B3aUMO/IeliCTBHE TeJl.



Mexanuueckoe JBHKeHHE. PaBHOMepHOe M HepaBHOMepHOe MABMKeHHE. CKOpOCTb.
CpenHsiss CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUH. Pacd€r myTy U BpeMEHU ABUKECHUSI.

SIBnenue wHepuuu. 3aKOH HHepUMU. B3aumopeiicTBue Ten Kak MPUYMHA HU3MEHEHUS
CKOPOCTH JBMXEHHsS Teld. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocTh BemectBa. CBsi3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €MHUIE 00bEMA BEIIECTBA.

Cuna kak XxapakTepucTuka B3aumozeucTBusi Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOLIBIO IMHAMOMETPA. SIBIIeHNE TATOTEeHUs U cuiia TshkecTH. Cuiia TSKecTr
Ha Ipyrux miaHetax. Bec tena. HeBecomocTs. CioxeHUe cuil, HAPaBIEHHBIX 110 OXHOM MIPSIMOH.
PaBnoneiictByromas cui. Cuia Tperus. TpeHue CKOJbKEHUS U TPEHUE MoKos. TpeHue B mpupojie
Y TEXHHKE.

Hemoncmpayuu.

Habmionenne MexaHHYeCcKOro ABMKEHUS Tea.

=

N3mepenue ckopocTu MpsSMOJIMHEHHOTO JIBHKEHHUSL.
HaGmonenue siBjaeHUs] UHEPIIUH.

Ha6mronenne naMeHeHus1 CKOPOCTH MPU B3aMMOICHUCTBUH TEll.
CpaBHeHHME MacC N0 B3aUMOJEHCTBHUIO TEll.

e W

CnoxxeHue cuil, HallpaBJIEHHBIX 10 OJHON MPSIMOM.

Jlabopamopmuwvie pabomost u onvimul.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABIKEHHUS (LIapuKa B JKUJIKOCTH, MOJIEIH
AJIEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpepneneHnue cpelHeld CKOPOCTU CKOJBKEHHS OpycKa WM IHIapUKa MO HAKIOHHOU
TUIOCKOCTH.

3. Omnpeaenenue MIOTHOCTH TBEPAOIO TEIA.

4. OnbIThl, JEMOHCTPUPYIOITUE 3aBUCUMOCTh pacTsHKeHUs (nedopmaiiuu) NpyKUHBI OT
MPUII0)KEHHOM CHJIBI.

5. OneIThl, AEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBXKEHUSI OT Beca Tejia U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMIKOCTEN M ra30B.

Jasnenne. CriocoObl yMEHBIIICHUS U YBeIWYeHUS aBieHus. [laBinenue ra3za. 3aBUCUMOCTb
JaBJICHHS Ta3a OT 00bEMa, TeMmeparypsl. [lepenaya naBiaeHus TBEPABIME TEIAMH, JKUIKOCTSIMH U
razamu. 3akoH Ilackansa. [lHeBMaTHuyeckne MaIvMHbL. 3aBUCHMOCTH JABJICHHUS KUIKOCTH OT
rnyOunbl.  ['mapocratmdeckuii  mapagokc. CooOmiaronuecss  cocynbl.  ['mapaBiuyeckue
MEXaHHU3MBI.

AtMmocdepa 3emnn u atmochepHoe naBieHue. [IpHUMHBI CYIIECTBOBAaHUS BO3TYIIHOM
oboouku 3emumm. OnbiTr Toppuyermnu. M3mepeHue arMocpepHOToO MaBieHHUS. 3aBUCUMOCTH
aTMoc(epHOro JaBi€HHUS OT BBICOTHI HaJa YpoBHeM Mops. I[Ipubopsl a1 u3MepeHus
aTMoc(epHOro aBIeHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha NOTpyXEHHOE B HUX TeJ0. BeITankuBaromas (apxuMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTH JaBIICHUS T'a3a OT TEMIIEPATYPHI.

[Tepenaya naBneHUS KUIKOCTHIO M TA30M.

3. Coobmaromuecs cocyabl.
4. T'wppaBiInyeckuii mpecc.
5. TlposBrienne nelcTBUs aTMOC(PEPHOTO TaBICHUS.



6. 3aBUCHMMOCTb BBITAJKUBAIOIIEH CHJIBI OT OOBEMA MOTPYKEHHOM YacTW Tena u
IJIOTHOCTH KUAKOCTH.

7. PaBEHCTBO BBITAJIKHUBAIOLIEH CUJIBI BECY BHITECCHEHHOM JKUIKOCTH.

8. VYcnoBue IuIaBaHUA TEN: IUIABAHUE WIM IIOIPYXKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUICHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopuwie pabomol u onvimol.

1. HUccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00b&Ma MOrpyKEHHOMU B )KUJKOCTh
YacTH Tela.

2. OmpeneneHue BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOLIEM Ha TeNO, NOrpyXEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CUJIIBI, AEHCTBYIOIIEH HA TEJIO B dKUJKOCTH,
OT MAacchbl Teja.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO B KHMJKOCTH, OT 00bEMa MOrpyKEHHON B JKUAKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBanue apeomMeTpa WIM KOHCTPYUPOBAaHHE JIOAKM H OIpeAciieHue e€
TPy30HO0ABEMHOCTH.

Pasznes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuveckas pabora. MOIIHOCTS.

[TpocThie MexaHU3MBI: pbIYar, 6JI0K, HAKJIIOHHAs ITIOCKOCTh. [IpaBuio paBHOBECHS phluara.
[Ipumenenne mnpaBuia paBHOBECHsl pblyara K OJOKy. «3omoToe mpaBuioy» Mexanuku. KITJ
IPOCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckas sHeprus. Kunetndeckas M nmoreHunanpHas sHeprus. [Ipespamienue oqHoro
BHJIa MEXaHUYECKOM YHEPTUU B APpYroil. 3aKOH COXpPAHEHUs SHEPTUH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimol.

1. Omnpenenenue paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUHM Tela IO

TOPU30HTAIILHON MOBEPXHOCTH.

2. MHccnenoBanue ycinoBui paBHOBECHS pblyara.

3. Hsmepenune KIIJl HaKIOHHOM MIIOCKOCTH.

4. W3yyeHue 3aKOHA COXPAHEHUS] MEXaHUYECKON SHEPIHUH.

8 KVIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE ITOJIOKCHHSI MOJISKYJISIPHO-KUHETHUECKOM TEOPUH CTPOCHUS BeliecTBa. Macca u
pa3Mepsl aToMOB W MOJeKyJl. OmbITbl, MOATBEPKIAIOIIME OCHOBHBIE  IOJIOKECHUS
MOJICKYJISIPHOKHHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSIHUMN BemlecTBa. Kpucramnnaeckue u
amopdusie Tena. OObsICHEHUE CBOWCTB Ia30B, JKUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KUHETHYeCKoi Teopuu. C(CMaumBaHUME U KanWULSIpHbIE sBIeHHs. TermaoBoe
pacIilipeHue U cxKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABM)KCHUS YACTHII.
BryTtpennsist sreprust. CiocoObl N3MEHEHHUS BHY TPSHHEH SHEPTUU: TEIUIONepe1ada i COBEPIICHHE
paboTel. Bunel Teronepenayn: TeMIONPOBOJHOCTh, KOHBEKLIUS, U3TyUCHHE.



KonnuectBo TemnoTel. YnenabHas TEIUIOEMKOCTh BELIECTBA. Te€miooOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHUE TeIuloBoro Oamanca. [lnaBneHue W OTBepAeBaHHME KPHUCTAJUIMYECKUX
BEIIeCTB. YAenpHas Terora miuaBieHus. [lapooOpa3oBanue u koHjeHcarus. VcmapeHue.
Kunienmne. YnenbHas Temiora mapooOpa3oBaHusi. 3aBHCHMOCTh TEMIEpPaTypbl KHIIEHUS OT
aTMOC(EpHOTO TaBJICHHS.

Brnaxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTa CTOPAHMS.

[punnunsr pabotel TermoBbix aBuraresneit KITJ[ rterutoBoro asuratens. TeruioBsle
JIBUTATEJIH U 3aIATA OKPYKAKOLIEH CPEIbI.

3aKOH COXpaHEHUs U NPEBPAILECHHS SHEPTUU B TEIUIOBBIX MPOLECCAX.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JTBHXKEHUSI.

Ha6mronenue nuddysuu.

HaGmronenune siBneHn cMauyuBaHus U KalWIISIPHBIX SBJICHUM.

Habmtoienue TenaoBoro pacuupeHust Te.

M3MeHeHre naBleHus ra3a Mpu U3MEHEHUN 00bEMa U HAarpEeBAaHUH WU OXJIAXKICHHH.
[IpaBuna n3MepeHus TeMIepaTyphl.

Buae! renonepenaum.

OxJnaxJeHre Py COBEPIICHUH PAOOTHI.

W NOU kWM R

Harpepanue npu coBepiieHUN padOThl BHEIIHUMU CHIJIAMHU.
. CpaBHEHME TEIIIOEMKOCTEMN pa3IUyYHbIX BEIIECTB.
. Habmonenue xumneHus.
. HabmoieHue mocTostHCTBa TeMIIEpaTyphl MU TUIaBICHUU.
13. Mojenu TeIJIOBBIX JBUTATEIICH.
Jlabopamopuwie pabomol u onvimol.
OnbIThI 10 OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJIIPHOTO IPUTSKEHUSI.
OMnBITHI 110 BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OneIThI 1O HAOIIOEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE HINPHIIA.
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OnbITH, AEMOHCTPHPYIOIIME 3aBUCUMOCTH JaBJICHHUA BO3AyXa OT €ro o0néma H
HarpeBaHus WINA OXJIaKICHUS.
6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCHUMOCTH [IJTMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIepaTyphl.
7. HabmoneHue m3MeHEHHs BHYTPEHHEH SHEPruM Teja B pe3yibTaTe Teryionepesadu u
paboThI BHEIITHUX CHII.
8. MHccnenoBanue sBIEeHHs TEIUIOOOMEHA TIPU CMEUIMBAHUN XOJIOTHOW U TOPSTYEH BOJIBI.
9. OmpeneneHue KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM MpH TEIIOOOMEHE ¢
HarpeThIM METaUIMYECKUM [IUIHHIPOM.
10. Onpenenenue yaeabHON TEIUIOEMKOCTH BELLIECTBA.
11. ccnenoBanue npolecca UCIapeHusl.
12. OnpeneneHre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
13. Onpenenenue yIeabHOM TEIUIOTHI IIJIaBJICHUS JbJa.
Paznen 7. DaekTpuyecKkue U MATHUTHbIE SIBJICHHS.
DnexTpu3anus Tei. J{Ba poaa 3JIeKTpuYecKuX 3apsa0B. BzauMoaericTBue 3apsskeHHBIX TETT.
3akon KyroHa (3aBUCUMOCTB CHIIBI B3aUMOJICHCTBUS 3aPsKEHHBIX Tell OT BEIHUYUHBI 3aps0B U
PacCTOSHUSA MEXAY TeJlaMn).



Onektpuyeckoe mnojie. Hanpsok€HHOCTD anekTpudeckoro mois. [IpuHuunm cymneprno3uiun
AJIEKTPUIECKUX TIOJIeH (Ha KaYeCTBEHHOM yYPOBHE).

Hocurtenn snexTpuyeckux 3apsioB. DJIEMEHTapHbIA 3JeKTpuyeckuil 3apsna. CtpoeHue
atoma. [IpoBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHMS JJIEKTpUUECKOro Toka. VcTouHukm
MOCTOSTHHOTO TOKa. JIeHWCTBHSI SJIEKTPUUECKOTO0 TOKa (TEIJIOBOE, XMMHUUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKHI TOK B )KMJIKOCTSIX U ra3ax.

Onextpuueckasd uenb. Cuna Toka. OJnekTpuuyeckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIEIbHOE COMPOTUBIEHHWE BemiecTBa. 3akoH Owma g ydacTKa LeMH.
ITocnenoBarenbHOE U MapaJUICIbHOE COCTMHEHUE MTPOBOJHUKOB.

PaGota 1 MOIITHOCTD 3MEKTPUUECKOro Toka. 3akoH Jxoyns—JIeHna. DnekTpruueckue enu
U TIOTPEeOUTENH IEKTPUIECKOM dHepruu B ObITy. KOopoTkoe 3aMbIKaHHeE.

ITocTossnABIe MarHWUTH. B3amMojeiicTBHE IIOCTOSHHBIX MArHUTOB. MAarHuTHOE ITOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue U1 KUu3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe mosie
3JIEKTPUYECKOTO ToKa. [I[puMeHeHne 371eKTpOMarHuToB B TEXHUKE. J[eliCTBHE MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUraTrelb IOCTOSHHOTO ToKa. lcmosb3oBaHue
AJIEKTPOJIBUTATENICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCTIOPTE.

OnbiTel  @apanesa. SBiaeHue AaeKTpOMarHUTHOM  wHAyKuuMHW. [IpaBunmo  Jlenna.
Onekrporenepatop. CrnocoObl TOMYyYEHHUs AIEKTPUUYECKOW SHEPruu. JNEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DJeKTpu3anus Tell.
JIBa pona pIEeKTpUUECKUX 3apsII0B U B3aUMOJEHCTBUE 3apsHKEHHBIX TEIl.
YCTpoUCTBO U JEHCTBUE 3JIEKTPOCKOIIA.
DIEeKTpOCTATUUECKAsA UHTYKIIUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.
[TpoBOAHUKY U AUDIIEKTPUKH.
MopaenupoBaHU€ CHIIOBBIX JUHUAN SJIEKTPUUYECKOTO MOJIA.
M CcTOYHNKH TOCTOSTHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.
. DINEKTPUUECKUN TOK B )KUJKOCTH.
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. I3MepeHnue cuibl Toka aMIepMeTpoM.

. I3MepeHme 31eKTpUuecKoro HanpsyKeHUs] BOIBTMETPOM.

. Peoctar u MarasuH conpoTUBICHUH.

. BanmoeiicTBre MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHie HEBO3MOXKHOCTH pa3/I€JIeHUs IOJIFOCOB MarHUTA.
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. MO[[GJ'II/IPOBaHI/Ie MarHUTHBIX ITOJIEH TTOCTOSSHHBIX MArHUTOB.

=
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. OmbIT OpcTena.

. MarauTHoe noJie ToKa. DJIEeKTPOMAarHuT.

. JlelicTBre MarHUTHOTO TOJISI HA IPOBOJHHUK C TOKOM.

. DIEKTpOABUTATENb IIOCTOSTHHOTO TOKA.

. I/ICCHGHOBHHI/IG ABJICHUS BHCKTpOMaFHHTHOﬁ WHIOYKIWH.
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. OnbiTel Dapanes.

N
N

. 3aBUCUMOCTb HaIpaBJICHHUA WHAYKIOWMOHHOI'O TOKa OT YCJIOBI/Iﬁ €0 BOBHUKHOBCHUA.
. DIIeKTpOreHepaTop MOCTOSTHHOTO TOKA.

N
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Jlabopamopuwie pabomol u onvimol.

OnbITh! IO HAOIIOAEHUIO SJIEKTPU3ALUH TEI HHAYKLIUEH U IPU COTPUKOCHOBEHUH.

HccnenoBanue AefCTBUS 3JEKTPUUYECKOTO MOJIS Ha MPOBOJAHUKU U TUAJIEKTPUKH.

C6opka u mpoBepka paboThI 3IEKTPUUECKOH LENH MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHHue CUJIbI TOKA.

W3mepeHnue u peryiarpoBaHUe HAMIPSKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILErO Y€Pe3 PE3UCTOP, OT CONPOTUBIICHUS

PE3UCTOPA U HAIIPSKEHUS HAa PE3UCTOPE.

7. OneITel, JAEMOHCTPHUPYIOIIHME  3aBUCHUMOCTb  DJIEKTPUYECKOIO  CONPOTHBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOIAIH IONIEPEYHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka npaBuia cI0KEHUS HAIPSXKEHUH MPU MOCIIEA0BATENBHOM COETUHEHUH IBYX
PE3UCTOPOB.

9. IIpoBepka npaBuia JUisl CUIIBI TOKA MPH NapaAJUIETbHOM COEIMHEHUN PE3UCTOPOB.

10. Onpenenenne padboThl IEKTPUIECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTop.

11. OnpeneneHne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, MIYIIETO YEPE3 JIAMIIOUKY, OT HaIIPSHKEHUS Ha

oukwnNPRE

HEH.

13. Onpenenenue KII/] narpesarens.

14. MccienoBaHue MarHUTHOTO B3aMMOJIEUCTBUS IIOCTOSHHBIX MAarHUTOB.

15. VI3yyeHne MAarHUTHOTO TIOJsSI TOCTOSHHBIX MAarHUTOB TP HUX OOBEIUHEHUU U
pa3ieieHUH.

16. HccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJECUCTBUSA KaTyLIKU ¢ TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJICHUs TOKA B KaTyILIKE.

18. M3yueHue neicTBYUsI MarHUTHOTO 110JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4eHue paboThl 3JEKTPOIBUTATEIS.

20. U3mepenne KIIJl anekTpoaBUraTeIbHON yCTAaHOBKH.

21. OnbITHl IO HUCCIICJOBAHMIO SIBJICHMS DJIEKTPOMArHUTHOM WHIYKLMH: HMCCIEIOBAHHE
M3MEHEHUH 3HAYCHMs U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexanuueckue siBJIeHMSsI.

Mexannueckoe aBuwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOTO JBIDKEHHUs. PaBHOMepHOe mpsiMONMHEHHOe JBUkKeHHe. HepaBHOMepHOe
HpﬁMOHHHGﬁHOG JABHUKCHUC. Cpe;[H;m U MIHOBCHHAA CKOPOCTb TCJIa HpPHU HCPABHOMCPHOM
JOBHUKCHUU.

VYckopenue. PaBHoyckopeHHOE mipsiMoiinHelHOe JBkeHne. CBoOoaHOoe nmageHue. OnbIThl
["anunes.

PaBHOMepHOE nBIKEHHE MO OKpYy>XHOCTH. [lepuon u vacrora obOpamienus. JluneiHas u
yriioBas ckopocTH. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

[Iepsbiit 3akoH Hprotona. Bropoit 3akoH Herorona. Tperuit 3akon Herotona. IIpuHimn
CYTEpPHO3UIIIH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CuiIa TPEHUS CKOJBXKEHHUS, Cujla TPEHUs
IIOKOS, IPyTUue BUIBI TPEHUAL.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOJHOTO TaJCHUSI.
JBmxenue manet Bokpyr Connna. [lepBas kocmuueckas CKopocTb. HeBeCOMOCTh U meperpy3Ku.



PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynsc tena. U3menenune umnyinbca. Mmmnynbe cunbl. 3aKOH COXpaHEHHUS MMITYJIbCA.
PeaktuBHOE nBHXKEHUE.

Mexanuueckas paboTra U MOIIHOCTb. PaboTa cuil TskecTH, ynpyroctu, TpeHus. CBs3b

SHEPrUuu

u pa6OTBI. HOTGHHI/I&]’IBHa}I OHEpIrusa TEjla, INOAHATOrO Had IOBEPXHOCTHIO 3EMIIH.

ITorenmuanpHas SHEPIUsa c)Katom MMPY>KUHBI. Kunernueckas OHEpIusi. TeopeMa 0 KUHETHYECKOM

DHEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKOW IHEPT M.

Hemoncmpayuu.

1. HaGmioneHue MeXaHH4eCKOro JBUKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME TIyTEH U TPACKTOPHUHN ABUKEHHUS OJHOTO U TOTO K€ Teja OTHOCUTEIBHO
pa3HbIX TEJ OTCUETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS IIPSMOJIMHENHOTO IBUKCHMUSL.

4. VccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOIO JIBUKEHMS.

5. HaGmronenue qBuXeHUs Tela 1O OKPYKHOCTH.

6. HaOmronenne MexaHMYECKHX SIBICHUI, MPOUCXOAAIIUX B cUcTeMe 0Tcuéra « Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHKEHUH OTHOCUTENHFHO KabuHeTa GU3HKH.
3aBUCUMOCTb YCKOPEHHS TeJIa OT MacChl TeJla ¥ IEUCTBYIOIIEH Ha HETO CHUJIBI.

8. HaOmronenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUH TEII.

9. l3MmeHeHue Beca Teja MPU YCKOPEHHOM JBH)KEHUU.

10. Ilepenaya uMiyabca npyu B3aMMOICHCTBUM TEJI.

11. [IpeoOpa3oBaHUs SHEPTUU MPU B3AUMOACHCTBUU TE.

12. CoxpaHeHue uMITyJibca NPy HEYIPYroM B3aUMOJEHCTBUH.

13. CoxpaHeHHe UMIyJIbca PU aOCOIIOTHO YIIPYTOM B3aUMOJCHCTBUY.

14. HaGmroieHre peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHne MEXaHUYECKOW YHEPTUH NPU CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHHE MEXaHUYECKON SHEPTUU IIPU IBM>KCHHUU TeJla MO/ JEHCTBUEM MPYKUHBI.

Jlabopamopmuwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa M JAJIBHEWIIET0 PaBHOMEPHOIO IBUKCHMS
IapyuKa WIH TeJEKKHU.

2. OmpeneneHue cpeaHEN CKOPOCTU CKOJIBKEHUS OpycKa WIM JBMKEHMS LIapHKa IO
HAKJIOHHOM TIOCKOCTH.

3. OmnpeneneHue yCKOpPEHHs Tella MPU PAaBHOYCKOPEHHOM JBM)XEHUM MO HAKIOHHOMN
IUIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTHU IyTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBUYKEHUH 0€3
Ha4vaJlbHOW CKOPOCTH.

5. TlpoBepka rumoTe3bl: €ciau MPH PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HayalbHON CKOPOCTH
Iy TH OTHOCATCS KAK P HEYETHBIX YUCEN, TO COOTBETCTBYIOIIHNE IPOMEKYTKHA BPEMEHU
OJINHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIbI TPEHHS CKOJNBXKEHUS OT CHJIBl HOPMaJbHOI'O
JTABJICHUSI.

7. Omnpenenenue k03pPUIHEHTa TPEHUS CKOIbKEHUS.

8. Ompenenenne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOTBl CHUIBI TPEHHUS TPH PABHOMEPHOM JIBWKCHHU Tela I10

FOpHSOHTaHLHOﬁ IOBCPXHOCTH.



10. Onpenenenne pabOThl CUJIBl YHPYTOCTH NpPU HOIBEME TIpy3a C MCIOIb30BAaHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
11. M3y4yeHue 3aKOHAa COXPAHEHUSI SHEPTUH.

Pa3znen 9. Mexanuueckue KoJge0aHNs M BOJIHDI.

KonebatenbHoe nBmwkeHne. OCHOBHBIE XapaKTEPHCTHKW KOJEOAHWM: MEPHOJ, 4acToTa,
aMIuMTyAa. MaTemMaTHuecKuii M TPY>KUHHBIA MasTHUKH. [IpeBpaiieHue »HEpruM mpu
KO0JIEOATEILHOM JIBHIKEHHH.

3aryxatomue konebanus. BeiHyxkaeHHbIe KoneOanus. Pezonanc. MexaHndeckue BOJHBI.
CaolicTBa MexaHW4YeCKuX BOJIH. [IpoosibHBIE U TTOTIEpEeYHbIE BOIHBI. [[7TMHA BOJHBI U CKOPOCTh
e€ pacmpocTpaHeHus. MexaHn4eckue BOJIHBI B TBEPIOM Telle, CEHCMUYECKUE BOTHBIL.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3Byka. THGPa3BYyK U yIbTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue konebaHU TEI MO NEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGnronenue koneOaHuil Tpy3a HA HUTH U HA TIPYKHUHE.

3. HalGnronenue BHIHYKICHHBIX KOJIeOaHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOIOJIBHBIX U TIOTIEPEYHBIX BOJH (Ha MOJIEIHN).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUH pe30HaHC.
Jlabopamopusie pabomul u onvimol.
1. OmnpeneneHue 4acTOThI U NIEpUOIa KoJdeOaHUN MaTeMaTUYECKOTO MasiTHHUKA.
2. OmnpezneneHue 4acTOThI U TIeproOJa KoiaeOaHHi MPY>KUHHOTO MasiTHUKA.
3. HccrnenoBanmne 3aBUCHMOCTH TEpHOAa KOJeOaHWM IMOABEIICHHOTO K HUTH TPy3a OT
JUTMHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH NepuojAa KojieOaHUM MPYKUHHOTO MasTHUKA OT Macchl
rpy3a.
5. TlpoBepka HE3aBUCHUMOCTH TepuoAa KojeOaHWW Tpy3a, MOJABEHICHHOTO K HUTH, OT
Macchl rpy3a.
6. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTb MIEpro/ia KoJieOaHU MPYKUHHOTO MasiTHUKA
OT MAacChI Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHUs: CBOOOIHOTO MaICHUSI.
Paznen 10. Dy1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE ToJie. DJIEKTPOMarHuTHble BONHBL. CBOIMCTBAa 3JIEKTPOMATHUTHBIX
BoiH. IIkama 9JICKTPOMArHUTHBIX BOJIH. HWcnonp3oBanue OJICKTPOMArHUTHBIX BOJIH IJIA COTOBOH
CBSI3H.
DJIeKTpOMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BousiHOBBIE CBOMCTBaA CBETA.
Jlabopamopusie pabomul u onvimol.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO TenedoHa.
Paznen 11. CBeToBble IBJICHUS.
JlyueBast moxenb cBerta. Mcrounuku cBeta. IIpsiMonMHETHOE pacmpoCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaskeHUs CBETA.
[Ipenomnenue cBeta. 3aKoH MpenoMiieHUs cBeTa. [loiHOe BHYTpeHHEE OTpaKCHHE CBETA.
Hcnonp3oBanue mojrHoro BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAAX.



Jluaza. Xox nydeir B nmH3e. OnrTumdeckas cucreMa (oToanmapaTa, MHKPOCKONA H
Teneckona. I'na3 kak ontudeckas cucremMa. bim3opyKocTs ¥ 1anbHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciekTp. OnbiTol HhtoToHa. C0kKeHNe CIEKTpabHBIX IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

©ENDU AW e

[IpsamonuHEeTHOE pacIpOCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonydenue n300pakeHUii B TIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[IpenomiieHue ceera.

OnTUyecKuii CBETOBO/I.

Xona myueit B coOuparoliei JnH3e.

XoJ1 Ty4deil B pacCEUBAIOIIIECH JIMH3E.

[Tomydenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpunnun aeictBus GporoanmapaTa, MUKPOCKOIA U TEIECKOTA.

10. Mopaens rnasa.

11. Pa3nosxeHue 6enoro cBeTa B CIEKTP.

12. [Tomy4eHue O6€Ioro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopusie pabomul u onvimol.

1.
2.
3.

Nowuk

VccnenoBanre 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIy4a OT yIJia aICHUsI.
N3yueHne xapakTepuCTHUK U300paKESHHsI MPEAMETA B TUIOCKOM 3epKaJe.
HccrnenoBanme 3aBUCUMOCTH YTJIa TIPEIIOMIICHHSI CBETOBOTO JIyda OT yTJjia MaJeHHs Ha
TPaHUIE «BO3yX—CTCKIIO».

[Tomyuenne n300pa>keHUI ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne HOKyCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMNBITHI 1O Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OMmBITEL 110 BOCHPHUATUIO HOBCTA NPCAMCTOB IIPU HX HaGHIOI[eHI/II/I 4cpe3 IBCTOBLIC

(GUIbTPHI.

Pa3nen 12. KBaHToBbI€E SIBJICHHUS.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sifpa.
Hyxnonnas mopnens aromHoro sigpa. M3oromsl. PaagnoaxtuBHble npeBpaiuenus. Ilepuon
noJiypacrnaja aTOMHBIX sIZIEp.

SnepHbie peakuuu. 3aKOHBI COXpPAaHEHUSI 3apsSI0BOIO0 U MAaCCOBOTO YHMCE. DHEPIrusl CBSI3U
aTOMHBIX si7iep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHTesa u neneHus saaep. lctounuku sHepruu
Comnnua u 3BE371.

Snepnas sHepreTuka. JIeNCTBUSA paAMOAKTUBHBIX U3JIyYECHUN HA )KUBBIE OPraHU3MBI.
Hemoncmpayuu.
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CHexTpsl U3JIy4eHUs U TOTJIOIIECHHUS.

CrieKTphl pa3IuyHbIX Ia30B.

CnexTp Bomopoa.

Habmonenue tpekoB B kamepe BumbcoHa.

PaboTa cuéTunka HOHU3UPYIOMNX U3TyUYCHUM.

Perucrpanus u3inydeHus IpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopmuwvie padbomost u onvimol.
1. HaGmroeHue CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyYCHUS.



2. HccnenoBaHue TpPEKOB: HM3MEPEHUE 3HEPIMM YacTHUIBI 1O TOPMO3HOMY HyTH (1O

dboTorpadusm).

3. HM3mepeHue paavoakTUBHOIO (QoOHA.

IToBTOpHTEILHO-0000IIAOIINIT MOLYTb.

[HoBTOpUTENBEHO-00001ITAIONINI MOIYIIb TPETHAZHAUECH ISl CUCTEMATU3auHN U 00001IeH s
IPEIMETHOTO COJICPYKAHHS U OTIbITA ACATEIBHOCTH, TPHOOPETEHHOTO MPH M3YUCHUU BCETO Kypca
(Gu3uKy, a Takke 17 MOATOTOBKM K OCHOBHOMY IOCYJapCTBEHHOMY 3K3aMEHy MO (U3uKe I
00y4aromuxcsi, BHIOPABUINX ITOT YUEOHBIN MPEIMET.

[Ipu u3yueHnn 1aHHOTO MOAYJIS PEATHU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUABI JESITEIbHOCTH,
Ha OCHOBE KOTOPBHIX OO0ECIIEYMBACTCS JOCTHIKCHHE TIPEJAMETHBIX W METalpeIMETHBIX
IUIAHUPYEMBIX pPE3yJbTaTOB O00y4deHUs, (OPMHUPYETCS €CTECTBEHHOHAy4YHas I'PaMOTHOCTB!
OCBOCHME Hay4HBIX METOJIOB HCCIIEI0OBaHUS SIBICHUI IPUPOBI U TEXHUKH, OBJIaJICHHE YMEHUSAMHU
OOBIICHATH (PU3MUECKHUE SBICHUS, IPUMEHSS MOMYyUYCHHbIE 3HAHMS, peIlaTh 3aJjaud, B TOM YHCIIe
Ka4eCTBEHHBIE M HKCIICPUMEHTAJIbHEIC.

[TpuHIMNMAIBHO NESTEIbHOCTHBIM XapakTep JAaHHOTO pasjieNa pealn3yercs 3a CUET TOoro,
YTO 00y4Yaroluecst BBIMOIHAIOT 3ajaH1s, B KOTOPBIX UM IpeJ1araercs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUI PAacliO3HABATh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKPY’KarOIIEH MPUPOJAE U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHBIE METOJbI UCCIEA0BaHMUs (PU3NUECKUX SIBICHUH, B TOM 4HCIE AJS
HPOBEPKU THITOTE3 U MOITYUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH Hay4HbIE OCHOBBI HambOoJiee BaKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HarpuMep, MPaKTHYECKOTO UCTIONB30BaHUs Pa3IMYHBIX HCTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA
IPEBPALLCHNs] U COXPAaHEHUs BCEX U3BECTHBIX BUIOB YHEPTUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha YpOBHE OCHOBHOrO o0OIIero oOpa3oBaHMsI HalpaBlIe€HO Ha

JTOCTHKEHHE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YJIbTATOB.

B pesynbrate wu3yueHus (QU3MKM Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS Y
oOyuatorierocst OyayT c()OpMUPOBAHbI CIEYIOMINE JINYHOCTHBIE PE3YJIbTAaThl B YACTH:

e 1) maTPpHMOTHYECKOTO BOCIIUTAHMS:

® - MPOSBICHHE UHTEPECca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOH (pusmueckoi
HAYKWU;

® - [IGHHOCTHOE OTHOILICHHE K JOCTIKEHHUSIM POCCHUMCKHUX YUEHBIX-(H3UKOB;

e 2) rpa:kIaHCKOro M AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

® - TOTOBHOCThH K aKTUBHOMY YUYacCTHIO B OOCY>KICHHH OOILIECTBEHHO 3HAYMMBIX U ATHUECKHX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKEHHUH (PU3UKH;

® - OCO3HAaHHE BaXHOCTU MOPAIBbHO-3TUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIUTAHMS:

® - BOCHPUATHE DCTETUYECKUX KAuyecTB (PU3NYECKOM HayKu: €€ rapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 MO3HAHUSL:

® - OCO3HAHME IEHHOCTH (PU3MUYECKOW HAYKH KaK MOUIHOTO MHCTPYMEHTa IMO3HAHWS MHUPA,
OCHOBBI Pa3BUTHA TEXHOJOTMH, BaXKHEHIIEH COCTABIIAIONIEN KYJIbTYPBhI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIHHOCTH, UHTEPECA K UCCIIEI0BATENbCKON eI TEIbHOCTH;

e 5) ¢popMupoBaHus KYJIbTYPbI 310POBbSI H IMOLHOHAILHOTO 0JIATONOIYYHS:

® - OCO3HaHHUE LIEHHOCTH 0e3011acHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
B2YXHOCTH MPaBHJI 0€30IIACHOTO MOBEICHUS Ha TPAHCIIOPTE, HA I0POTaX, C MIIEKTPUIECKIM U
TEIUIOBBIM 000PYI0BAaHUEM B IOMAIIHUX YCIOBHSX;

e - chopMHUPOBAHHOCTH HaBbIKA pedIeKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO JKe
IpaBa y APyroro 4ejaoBeKa;

e 6) TPYZ10BOIO BOCIINTAHMSA:

® - aKTHBHOE y4YacTHE B PEIICHHH MPAKTHYECKHX 3a7ad (B paMKax CeMbH, 00pa30BaTebHON
OpraHu3aium, ropoja, Kpas) TEXHOJIOTMYECKOH 1 COIMaNbHOMN HAIIPaBIEHHOCTH, TPEOYIOINX
B TOM 4HCJIe U GU3NYECKUX 3HAHUI;

® - UHTEpeC K MPAKTUUYECKOMY H3yUeHUIO podeccuil, CBSI3aHHBIX C PU3UKON;

e 7)3K0JIOTHYECKOT0 BOCTIMTAHUS:

e - OpHCHTalUs Ha NpUMEHEHHWE (M3WYECKMX 3HAHWUU Ui pemeHwus 3ajad B o0jacTu
OKpYaroIlei cpelibl, IIIAaHUPOBAHUSI TOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX MOCIEACTBHUM IS
OKpYKaloIIe cpeibl;

® - 0CO3HaHHUE IN00aIBLHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IMyTel UX pelieHus;

e 8) aganTanuu K U3MEHSIIOIIMMCS YCJIOBUSAM COLMAJIBLHON U PUPOIHOI Cpeabl:

e - TOTPeOHOCTH BO B3AaUMOICHCTBUM TIPU BBHIMOJHEHUH HWCCICIOBAHUNH U TIPOCKTOB
¢du3nvecKoil HamPaBJICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSAM JPYTHX;

® - MTOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JeSITeIHHOCTD;

e - noTpebHOCTh B (OPMHUPOBAHMM HOBBIX 3HAHUI, B TOM uucie (HOpPMYyIHpPOBaTh HJEH,
MIOHSATHS, TUIIOTE3BI O (PU3NIECKUX 00BEKTaX U SBICHUSX;



® - OCO3HaHHUE JIe(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DPUBHKH;

® - [UIAHMPOBAHHE CBOETO PA3BUTHS B NPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUH;

® - CTpeMJICHHE aHAJIM3UPOBATH U BBISABIATH B3aMMOCBSI3U MPUPOJIBI, O0IIECTBA U SKOHOMHUKH,
B TOM YHCJIE C HCTIOJIb30BaHNEM (PU3NYECKUX 3HAHUH;

® - OIEHKAa CBOMX JCHCTBUHA C YYETOM BIIMSHHS Ha OKPYKAIOIIYIO CpEay, BO3MOXKHBIX
r7100aIbHBIX ITOCIIEICTBHH.

METANNPEIMETHBIE PE3YJIbTATbBI

B pesynbrate ocBoeHHMs mporpaMMmbl IO (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanust y oOydatomierocs OynyT chopMuUpOBaHBI MeTanmpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABAaTEIbHbIC YHUBEpPCAJbHbIE YyueOHble JEMCTBUS, KOMMYHHMKATHUBHBIE
yYHHMBEpcallbHble YdeOHbIE 1eHCTBUSL, PETYIISATUBHbIE YHUBEPCATIbHbBIC YUeOHbIE IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble tornyeckue geicTBus:
® BBIABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKNA OOBEKTOB (SIBIICHUH);
® YCTaHABJIMBATH CYMIECTBCHHBIN MPU3HAK KIACCU(PUKAINN, OCHOBAHUS JJIT OOOOIICHHS
Y CPaBHCHUS;
® BBIABIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pacCMaTPHUBAEMBIX (pakTaX, JaHHBIX H
HAOITIOICHUSX, OTHOCSATINXCS K (DU3UICCKUM SIBIICHUSM;
® BBIABIATH NMPUYUHHO-CIICACTBCHHBIC CBS3M TPU HM3YYCHUHM (U3WUYCCKUX SBICHHHA |
MIPOLIECCOB, JeJaTh BBIBOJABI C HCIOJIb30BAaHUEM JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOYeHHUH, BbIIBUTATh TUIIOTE3bI O B3AUMOCBS3AX (PU3NYECKUX BEITUUHH;
®  CaMOCTOSTENIbHO BBIOMpATH CIIOCOO pelieHus yueOHon (hru3ndecKkoil 3a1aun (CpaBHEHNE
HECKOJIbKUX BAapUaHTOB peIIeHHs, BbIOOp Hauboyiee MOAXOIALIETO C YYETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).
Ba3oBble nccienoBaTebCKHe TeHCTBUS:
®  HCIIOJIB30BATh BOMPOCKHI KaK UCCIICIOBATCILCKAN HHCTPYMEHT ITO3HAHUS;
® POBOJUTH IO CAMOCTOSITEILHO COCTABIIEHHOMY TUIAHY OIBIT, HECIIOKHBIN (pr3NUecKuii
AKCIIEPUMEHT, HEOOIBIIIOE HCCe0BaHNEe (PU3UUECKOTO SIBICHUS,
® OIEHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH MH(POPMAIIUIO, TIOTYYCHHYIO B XOE
WCCJICTOBAHUS WITH YKCTICPUMEHTA;
® CaMOCTOATEIhHO (HOPMYIHpPOBaTH OOOOIICHWS W BBIBOABI IO  pe3yJbTaTam
MIPOBEIEHHOTO HAOJIFOICHUS, OITBITA, UCCIICIOBAHNS;
® [POTHO3UPOBATH BO3MOKHOE JaJbHEUINICE pa3BUTHE PU3NICCKUX MPOIIECCOB, & TAKKE
BBIJIBUTATh TPEIIONIOKEHUST 00 UX PA3BUTHHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.
Paborta ¢ unopmanmeii:
® [PUMEHSTh Pa3IMYHBIE METOJAbl, MHCTPYMEHTHI U 3alpoChl NpPHU IMOUCKE U OTOOpE
nH($OpMallMK WK JAaHHBIX ¢ YUETOM IMPEAN0oKeHHOM yueOHoM (hru3nueckoi 3a1auu;
® aHaTU3UPOBATH, CUCTEMATU3HPOBATh U WHTEPIPETHUPOBATH HHPOPMAIMIO Pa3TUIHBIX
BUJIOB U (DOPM MpeICTaBICHUS;
® CaMOCTOATEIbHO BBIOMpATh ONTHUMANBHYIO (GOpMY MpeacTaBiIeHHUS HHGOPMALUU H
WLTIOCTPUPOBATh pEIlaeMble 3a/ladyll HECIOXHBIMU CXEMaMH, JuarpamMmmami, WHOM
rpaduKoii U X KOMOMHALIUSAMHU.



KoMmyHHKkaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

B XO0/€ OOCYXJIEHMsI YyuyeOHOTO Marepuana, pe3yJbTaToOB J1abOpaTOPHBIX paboT u
MPOEKTOB 33/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOi TEMBI M BHICKAa3bIBAaTh UICH,
HAaIleJICHHBIC Ha PEIICHUE 3a/Ia4H U MO/IIepKaHUEe OJIaroKenaTeIbHOCTH OOIIEHS,
COIIOCTaBJISITh CBOM CYXICHHS C CYXICHHSIMH JpPYyTUX YYaCTHHKOB JIHAjora,
00OHapy’KUBATh Pa3IMYME U CXOJICTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M TUCHBMEHHBIX TEKCTaX;

nyOJMYHO  TPEACTaBIATh  PE3yJbTaThl  BBINOJHEHHOTO  (DU3UYECKOTO  OIbITa
(9KCTIepUMEHTa, UCCIIeIOBAHUS, IPOCKTA);

MOHUMATh ¥ UCTIOIH30BATh MPEHMYIIECTBA KOMAHTHON W MHIMBHLy aTbHON paboThI mpH
pelIeHIH KOHKPETHOU (PU3NIECKOI MPOOIIEMBI;

NPUHUMATh LEIH COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH JICHCTBHS IO €6
JIOCTHDKEHUIO: PACIIPENICNIATh POJIH, 00CYKIAaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOM
paboTbl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATH CBOIO YacTh Pa0OTHI, AOCTHrash KaueCTBEHHOTO pe3yJibTaTa IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMHU WICHAMU KOMAH/IbI,
OLIGHUBATh KaYeCTBO CBOETO BKJIa/1a B OOLIMI MPOIYKT IO KPUTEPHSIM, CAMOCTOSTEIILHO
c(hOopMyTHMPOBAHHBIM YUYACTHHUKAMU B3aUMO/ICHCTBUS.

Pery/isiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBUS
Camoopranu3anusi:

BBISIBIIATH IIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOMUX A PEeLIeHUs
(bu3nUecKuX 3HaHUMH;

OpPUEHTUPOBAThCSI B Pa3IMUYHBIX MOJXOAAaX HNPUHATHS pEUIeHUN (MHIAMBUAYAJIbHOE,
IIPUHSATHE PELLIECHUS B TPYIIE, IPUHATUE PELIECHUH IPYION);

CaMOCTOSITEJIFHO COCTAaBJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3a7auyd WM IUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh NpearacMble BApDHAHTHI PEIICHU;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

JIaBaTh a/IEKBaTHYIO OLIEHKY CUTYyalluH U IpeiaraTh IIaH €€ U3MEHEHMUS,

OOBSACHATH MPUYHMHBI TOCTUKEHUS (HEJOCTUKEHMS) PE3YJIbTaTOB AESITEIbHOCTH, 1aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCIIE B XOJ BHIMIOJHEHUS (PU3HYECKOTO
HCCJIEIOBAaHUsI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, N3MEHUBLINXCS
CUTYyAaIMi{, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBUE PE3yJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce0s Ha MECTO APYroro 4ejJoBeKa B XOJ€ CIOpa MM JUCKYCCHUHM Ha HAy4YHYIO
TeMy, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTHKY JPYyroro;

NpU3HAaBaTh CBOE IMpPaBO Ha OMMOKY INpH peleHuH (GU3NYECKUX 3ajad WIM B
YTBEPKJICHHUSIX HA HAyYHbIE TEMBI U TAKOE K€ MPaBoO JPyTroro.

HNPEAMETHBIE PE3YJIbBTATBI

K xoniy obydenus B 7 Kjacce mpeiMeTHBIE pe3yJbTaThl Ha 0a30BOM ypOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTD Y 00YyHAIOIINXCSI YMEHUM:



UCTIONIb30BAaTh TMOHATHS: (U3MUYECKUEe W XUMHUYECKUE SBJICHHS, HAOIIOACHHE,
AKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, CAUHUIIBI (DU3MUECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, JKUIKOE, ra3000pa3HOE), MEXaHUUYECKOE
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpHOE,  MpPSIMOJUHEHHOE),  TpaeKTopHsl,
paBHOJEHCTBYIOIIAsE cuia, nedopmanus (ympyras, IUIacTUYecKasi), HEBECOMOCTbD,
COOOIIArOIHUECS COCYIbI;

paznu4arth siBiieHus (auddy3us, TermaoBoe IBIKEHUE YaCTHIl BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE JIBM)KEHUE, MHEPLNS, B3aUMOJICHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHON OChIO BpallleHUs, Tiepeaya JaBleHus TBEPAbBIMU TeJIaMH,
KUAKOCTAMHM U TrazaMu, arMochepHOoe [AaBlieHUE, IUIaBaHUE TeJl, MPEeBpAICHUS
MEXaHHYECKOM HEPTUu) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3HUYECKOE SBJICHUE;

pacrto3HaBaTh MPOSBICHUE U3YYCHHBIX (M3MUYECKUX SBICHUIN B OKpPYKAIOIIEM MHpE, B
TOM 4YHCJe (U3NUECKUE SIBIICHUS B TPHUPOAC: MPHUMEPHI JIBKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B KMBOW M HEXHUBOW MPHUPOJAE, NECUCTBUE CHIIBI TPEHUS B MPUPOJEC U
TEXHHUKE, BIMSHHE aTMOC(HEPHOTO JaBJICHHUS Ha >KMBOM OpraHu3M, IUIaBaHUE PbIO,
pBIYard B TeJE YeNIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTHYECKYIO 3a/ady B y4eOHYIO,
BBIJICTISITH CYIICCTBCHHBIE CBOMCTBA (TIPU3HAKH ) (PU3UICCKUX SBIICHUI;

ONMCHIBATh U3yUYEHHBIE CBOWCTBA TeN U (PU3UUYECKUE SIBICHUS, UCIONb3Ys (pU3HUecKue
BEJIMYMHBI (Macca, 00BbEM, MIOTHOCTH BEILECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIIPYT'OCTH, CHJIa TSXKECTH, BEC Tea, CHIIa TPEeHUs, AaBlieHue (TBEPAOTO
Tena, JKUIKOCTH, Tra3a), BBITAJIKMBAIONIAS CHJa, MEXaHWYecKas padoTa, MOIIHOCTD,
IUIEY0 CHJIBI, MOMEHT CHJIBL, KO3(PQPUIIMEHT TOJE3HOTO JEUCTBUS MEXaHU3MOB,
KHHETUYECKass W TOTCHIMAJIbHAsI DHEPTHUs), MPU OMUCAHWU TMPABWIBHO TPAKTOBATH
(bu3nYECKU CMBICI UCTIOIb3YyEMbIX BETUUHMH, X 0003HAUEHUS U €AMHULIBI (PU3NUECKUX
BEJIMYMH, HAXOAWTh (POPMYJIBI, CBA3BIBAIOIIME IAaHHYIO (PU3UYECKYIO BEJIUYUHY C
IPYTUMH BEJIMYMHAMH, CTPOUTh TpadUKM HM3yUEHHBIX 3aBHCHUMOCTEH (PU3NIECKUX
BEJINYWH;

XapaKkTepru30BaTh CBOWCTBA TeJ, (PU3HUECKHUE SBICHHUS U TPOLIECCHI, HCIIOB3YsI IPaBUIIa
CJIO’KEHHUsI CWJT (BIOJIb OAHOM MpsAMOii), 3aKoH ['yka, 3akon Ilackans, 3akon Apxumena,
MpaBUJIO paBHOBecHsi phiuara (OJ0Ka), «30J0TO€ TIPABUIO» MEXAHWKH, 3aKOH
COXpaHEHHUS] MEXaHUYECKOW IHEpPruH, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIMMChIBATh €r0 MATEMAaTHUYECKOE BBIPAKEHUE;

00BSACHATH (PU3UUECKUE SIBICHIS, IPOIECCHI U CBOWCTBA TEJI, B TOM YHUCJIC i B KOHTEKCTE
CUTyalluii  MPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYECKUX I1aroB ¢ Onopoi Ha 1—
2 W3yYCHHBIX CBOWCTBAa (U3MYECKUX SBICHUW, (HU3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7aud B 1—2 JA€WCTBUSA, MCIONB3YS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAOINE (PH3MUECKIE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHSI 3a]Ja41 3aITHCHIBATh
KpaTKOE YCJIOBHE, IMOACTABIATh (DU3MUECKHE BEIUYUHBI B (POPMYJIBI M IPOBOJIUTH
pacuéThl, HAXOJUTh CIPABOYHbIE [aHHbIE, HEOOXOOUMBIE Ul pElIeHUsd 3ajad,
OIICHUBATh PEATMCTUYHOCTH MOTYYECHHON (PU3UUECKOI BETUIMHBL;

pacmo3HaBaTh NPOOIEMBbI, KOTOPHIE MOXKHO PEIIUTH IPH TOMOIIH (PU3UYECKUX METOJIOB,
B OIKCAaHWUU HCCIENOBAHUS BBIACIATH MPOBEPsieMOe TMPENOooKeHUue (THIOTE3Y),



pa3iauyaTh ¥ MHTEPHPETUPOBATH MOJYUYEHHBIH PE3yJbTaT, HAXOAUTh OMIMOKHA B XOJE
OIBITA, IENIATh BEIBOJBI 110 €70 PE3yIbTaTaM;

IPOBOJIUTH ONBITHI [0 HAOIIOACHUIO (PU3MUECKUX SBJICHUHM MM (PU3HMUECKUX CBOMCTB
Tes:  (OpPMYJIMpPOBATH IPOBEPSEMbIE MPEANOI0KEHNA, COOUPATh YCTAHOBKY U3
IPEUI0KEHHOT0 000PYI0BaHUS, 3alUCHIBATH X0/ ONbITa U (OPMYJIUPOBAThH BHIBOJIBI,
BBINOJIHATH NPSMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbL U
TEMIEpaTypbl C HCIOIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATDH
MoKa3aHusi MPUOOPOB C YUETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHHUI;
IIPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MUYECKON BEIMYMHBI OT JAPYroil ¢
MCIIOJIb30BaHUEM TNPSMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUXKYILErOCs
Tena OT BPEMEHM JIBH)KEHUS TeEJla, CHUIIBI TPEHUS CKOJIBKEHUS OT Beca Tejla, KaueCcTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLaan
COIPUKOCHOBEHUS TEJI, CUJIbI YIPYTOCTU OT YAJIMHEHUs IPY>KUHBI, BBITAIKUBAIOLIECH
cuibl OT 00OBEMaA MOrpyXKEHHOM YacTH Tela M OT IUIOTHOCTH JKUJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTU Teja, OT INIyOHMHBI, Ha KOTOPYIO IOTPYXEHO TEo,
YCIIOBMM IJIaBaHMS TeJ, YCJIOBUM paBHOBECHs pblyara M OJIOKOB), y4yaCTBOBaTh B
IUIAHUPOBAaHUM Y4YeOHOTO WCCIEAOBaHMs, COOMpaTh YCTAaHOBKY U  BBIIOJHATH
U3MEpEeHUs, cleays NPeUIoKEHHOMY IUIaHy, (PUKCHUpOBaTh Pe3yiabTaThl MOIYYEHHOU
3aBUCUMOCTH (PM3NYECKUX BEJIMUUH B BUJIE NIPEJIOKEHHBIX TaOJIUI U rpauKoB, A€IaTh
BBIBOJIBI 110 pPE3yJIbTaTaM UCCIIEIOBaHUS;

NPOBOJIUTh KOCBEHHBIE H3MEpeHHs (PU3MUYECKUX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH MW TBEPIAOrO Tela, CWIA TPEHMUs CKOJBXKEHHsA, MAABICHUE BO3AYyXa,
BBITJIKMBAIOIIAs CWJIA, JEHUCTBYIOIIAss Ha IOIPYKEHHOE B KUAKOCTh TEIO,
KOO QHUIMEHT TOJE3HOTO JEHCTBUS MPOCTBHIX MEXAHW3MOB), CIEAYS IMPEII0KEHHON
MHCTPYKLMU: IIPU BBINOJIHEHUHN U3MEPEHUH COOUPATh HIKCIIEPUMEHTAIbHYI0 YCTaHOBKY
Y BBIUUCIISITh 3HAYEHUE MCKOMOM BEJIMYNHBI,

coOmoaTh MpaBWjia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
000py10BaHUEM;

yKa3plBaTh MPUHLUUIBI JeHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS] COCY Ibl, OAPOMETp, pbluar, MOJBMKHBIA U
HETIOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh NPUHIUNBI JEHCTBUA HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOICTB € ONOpOM Ha WX OMHMCAaHMS (B TOM 4YHCIE: MOAIIMIHUKHA, YCTPOHCTBO
BOJOIIPOBOAA, THUAPABIMYECKUM IPECC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcCoC,
apeoMeTp), UCHONb3ysl 3HAHUSA O CBOWCTBaX (PU3MUECKUX SIBICHUH M HEOOXOIuMble
¢u3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAMTH HH(OpPMAIMIO O TMpUMepax) MPaKTHYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KH3HHM Ui OOECIEeUCHHUs
0e30macHOCTH TpH OOpalleHud C TPUOOpaMU W TEXHUYECKUMH YyCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM OSKOJIOTMYECKOIO TIOBEACHUS B
OKpY Karollen cpene;

OCYILECTBJIATh OTOOP HCTOYHHMKOB HH(pOpManuu B VHTepHETE B COOTBETCTBUHM C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUM U ITyTEM CPaBHEHHUS
Pa3IUYHBIX UCTOYHUKOB BBIJCIATH MHPOPMALIHIO, KOTOPAst SBJISETCS MIPOTHBOPEUYUBON
WJIU MOKET OBITh HEIOCTOBEPHOI;



UCTIOJIb30BaTh MPHU BBHIOJHEHUH YYEOHBIX 33JaHU HAyYHO-IOIMYJISIPHYIO JIUTEPATYPY
(buU3MIECKOro colepKaHus, CIpaBOYHbIE MaTepHallbl, pecypchl ceTn IHTepHeT, BiaieTh
npuéMaMM KOHCIIEKTHPOBAaHMSI TEKCTa, NpeoOpa3oBaHUs MHGOpMaLUMU U3 OJHOU
3HAaKOBOM CHCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHBIC U YCTHBIE COOOLIEHHUA HAa OCHOBE 2—3
UCTOYHUKOB MH(OpMaruu (Gpu3nyeckoro cofiepkaHus, B TOM 4Hcie MyOIuyHO AenaTh
KpaTKue COOOIICHUs O pe3yibTaTax MPOEKTOB WIN yUeOHBIX MCCICIOBAHUMN, IPU 3TOM
rPaMOTHO HCIOJb30BaTh HW3YYEHHbIM MOHATUHHBIA ammapar Kypca (QU3UKH,
CONPOBOKIATh BBICTYIUICHUE NIPE3CHTALUEH;

IIPY BBINOJIHEHUH Y4e€OHBIX NTPOEKTOB M UCCIIEOBAHUI pacnpeaesaTh 00s3aHHOCTH B
IpyNIE B COOTBETCTBUHM C ITOCTABJICHHBIMU 3a/1a4aMH, CJICIUTH 3a BBIIIOJIHECHUEM IUIAHA
JeHCTBUHM, aJeKBaTHO OLCHMBATh COOCTBEHHBIM BKJIAJ B JESATEIbHOCTh TPYMIIbI,
BBICTPaMBaTh KOMMYHHUKaTUBHOE B3aUMOJICUCTBHUE, YYUTBIBASI MHEHUE OKPYIKAIOIIMX.

K xonmy obOydeHus B 8 Kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE IOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD Y OOYJAFOIITMXCSI YMECHHM:

UCIOJIb30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMS BEILIECTBA, KpHUCTALIMYeCKue M aMmopdHbie Tena,
HACBIIIEHHBI U HEHACBILIICHHBINH Map, BIaXKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPIHUsl, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBIN IEKTPUUYECKUIN 3apsll, JIEKTPUUECKOE
110J1€, POBOJHUKY U AUBJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE I10JIE;
pasnuyath sBJIEHUsS (TEIUIOBOE pACHIMPEHHE M CiKaTHe, TEIUIoNepenada, TEIUIOBOe
paBHOBECHE, CMauMBaHME, KaNWUISAPHbIE SBJICHUS, UCHApEHUE, KOHJEHCalus,
IUIaBJICHHE,  KpUcTam3auuss  (OTBEpAEBaHME),  KUIEHHE,  TeIuIonepenayda
(TEerIonpoOBOJHOCTb, KOHBEKLMS, H3IyUYEHME), DJIEKTpU3alus Tejd, B3auMoJeicTBue
3apsAA0B, AEUCTBUSA DIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHME, B3aUMOJAEHCTBHE
MarHuToB, JAEMCTBME MArHUTHOIO IOJISI HA NMPOBOJHUK C TOKOM, 3JEKTPOMarHUTHas
UHAYKIUS) 10 ONHMCAHMI0 MX XapaKTEepPHbIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3MUECKUX SIBICHUI B OKPYXKAIOLIEM MUpE, B
TOM 4Hcae (U3MYECKHe SBJICHUS B MPHUPOJE: TOBEPXHOCTHOE HATSIKEHHE H
KallWJUIIpPHBIE SIBJIEHUST B TIPUPOAE, KpHUCTauIbl B mpupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHME POCHI, TyMaHa, MHEs, CHEra,
AJIEKTPUUECKUE SBICHUS B aTMOC(EpE, HIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
noje 3emiin, peid moarocoB, poiab MArHUTHOTO MOJIS AJIS )KU3HU Ha 3emile, OJIspHOe
CUSIHME, TPH OSTOM MEPEBOAMTH TNPAKTUYECKYIO 3ajady B Yy4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) PU3UUECKUX SBIICHHI;

ONMCHIBATh U3YUYEHHBIE CBOWCTBA TeN U (PU3UUYECKUE SIBICHUS, UCIONb3Ys (pU3HMUecKue
BEIMYMHBI (TeMIepaTrypa, BHYTPEHHsS SHEPIus, KOJIMYECTBO TEIUIOTHI, yJeibHas
TEINIOEMKOCTh ~ BEIlECTBa, YyJeNbHas TEMJoTa IUIABJEHUS, YJelbHas TeIuloTa
napooOpazoBaHus, yAeIbHAs TEIUIOTa CTOPaHMs TOIUIMBA, KOA(PQPHUIMEHT MOJE3HOTO
JIEHCTBUS TEIUIOBOM MAILMHBI, OTHOCUTEIbHAS BJIAXXHOCTh BO3/AyXa, 3JEKTPUUYECKHUM
3apsijl, CUiIa TOKa, JJIEKTPUYECKOE HAIPSXKEHHUE, CONPOTUBIIEHUE TPOBOIHUKA, YIEIIBHOE
COIIPOTHUBJICHUE BEILECTBA, pab0Ta U MOILTHOCTh 3JIEKTPUUECKOIO TOKA), IIPU ONUCAHUU
NPaBUIBHO TPAKTOBATH (PM3NYECKUN CMBICI UCHOJIB3YEMbIX BEJIWYHH, 0003HAYCHHS U
eNVHUIBI  (PU3MYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBL, CBS3BIBAIONINE JAHHYIO



(GU3NYECKYI0 BEIMYMHY C JPYIMMHM BEJIUYMHAMH, CTPOUTHh TI'paQUKU H3YyUYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEINYMH;

XapakTepu3oBaTh CBOMCTBA TeJ, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCIHOIb3Ys
OCHOBHBIC TIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHMS BEILECTBA,
IPUHIMI CYTIEPIIO3UIUH T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaaa,
3akoH OMa J171s1 y4JacTka Lienu, 3akoH /[xoyns—JIeHna, 3akoH coOXpaHeHus! SHEPTUH, TIpU
3TOM J1aBaTh CJIOBECHYIO ()OPMYJIHPOBKY 3aKOHA M 3allUCHIBATh €0 MaTeMaTH4ecKoe
BBIPAKCHHUE;

OOBSCHATh (hU3MUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallui MPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH IPUYMHHOCIIECICTBEHHBIE
CBSI3U, CTPOUTH O0BACHEHHE U3 1—2 JOrMYECKUX IIaroB ¢ ONOpod Ha 1-2 M3y4deHHBIX
CBOMCTBA (PM3UUECKUX SBICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7auyd B 2—-3 JEHCTBHS, HCHOJB3YsS 3aKOHbI M (OPMYIIBI,
CBSI3BIBArOIIME (PU3NIECKHE BETMUMHBI: Ha OCHOBE aHAJIN3a yCIIOBHS 3a/1a4H 3aIHChIBATh
KpaTKoe YCIIOBHE, BBIABIATh HEJAOCTATOK NAHHBIX JJIS PEIIEHHs 3aJadd, BbIOMPATh
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE 115 €€ pellIeH s, TPOBOAUTh PacuéThl U CPAaBHUBATH
MOJyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh IPU MOMOIIH (PU3NUECKUX METOJIOB,
UCIIONIb3YSl OIIMCAaHUE WCCIEAOBAHMS, BBIACIATH IPOBEPSAEMOE IPEATIOIOKECHHUE,
OLICHUBATH MPABUIIBHOCTH NIOPsAJIKA POBEICHUS UCCIENOBaHU, 1€JIaTh BBIBOBL,
MPOBOJUTH OMBITHI MO0 HAOIIOICHUIO (PU3MUECKUX SBICHUA WM (PU3HMUECKUX CBOMCTB
Ten (KamwulsipHblE SIBJICHUS, 3aBUCHUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCA OCTBIBAHUSA M HATPEBAHMS IIPU U3IIyYECHUU OT LIBETA
u3dydamomeil (moryiomaromniei) MOBEPXHOCTH, CKOPOCTb HCHAapeHHs BOABI OT
TEMIIEpaTypbl KUAKOCTH M IUIOIWAAM €€ IIOBEpXHOCTH, OJJIEKTPU3aLUsg Tel U
B3aUMOJICVICTBUE DJIEKTPUYECKHUX 3aps70B, B3aUMOJECUCTBUE IOCTOSHHBIX MAarHuTOB,
BH3yaJIM3alysi MArHUTHBIX TOJIEH NOCTOSIHHBIX MAarHUTOB, JCHCTBHSI MArHUTHOTO IOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEGKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUIATEls
MOCTOSIHHOTO TOKa): (OpMyIupoBaTh NpOBEpsSEMbIe MPEANOIOKEHHU, CcOOUpaTh
YCTAaHOBKY M3 TPEUIOKEHHOIO0 O00OpYy/lOBaHHUS, ONMUCHIBATH XOJA ONbITa U
(GopMyIMpPOBATH BBIBOABI;

BBITOJIHATH NPSAMBIE U3MEPEHUS TEMIIEpaTyphbl, OTHOCUTEIBHOW BIAXKHOCTH BO31yXa,
CWJIBI TOKA, HANpsPKEHUS C HCIOJIb30BAHMEM AaHAJOTIOBBIX NPHOOPOB U JAaTYUKOB
¢u3nUecKUx BEJIMYMH, CPAaBHUBATh pPE3YyJbTaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH;

MPOBOJIUTH MCCIIEIOBAaHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BEITHMYMHBI OT JPYroi ¢
HCIIOJIb30BaHUEM TIPSMBIX U3MEPEHUHN (3aBUCHUMOCTH CONPOTHUBIICHUS MPOBOJHUKA OT
€ro UIMHBI, IUIOIAAN IONEPEYHOTO CEYEHH U YIECIBHOTIO CONPOTHUBIICHUS BEIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSIKEHHS HA IIPOBOIHUKE,
HCCJIEIOBAaHUE TOCJIEI0BATEIbHOTO W IApajUIeIbBHOTO COEIMHEHWI IPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0OBaHUE, COOUMPAaTh YCTAHOBKY M BBINOJHATH U3MEPEHUs, Cleays
NPEUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3YJIbTAThI MTOJYyUYEHHON 3aBUCUMOCTH B BUJIE
TaOIUI ¥ TpaUKOB, A€TaTh BBIBOBI 0 pe3yJIbTaTaM UCCIICAOBAHMS;

IPOBOJIUTH KOCBEHHbIE HM3MEpPEHHs (U3NYECKUX BEIUYUH (yHAelbHas TEMI0EMKOCTb
BEIIECTBA, CONPOTUBICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUYECKOIO TOKA):



IUTAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIIEHys
MPEI0KEHHONW HHCTPYKIIMH, U BBIYUCIISATH 3HAYCHHE BETUUHMHBI;

coOMmomaTh TpaBWIa TEXHUKH OE€30MacHOCTH TMpu pabore ¢ J1abopaTopHBIM
000py1I0BaHHEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YUYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOICTB ¢ OMOpOM Ha WX OMHCAaHWs (B TOM YHCIE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIIepPMETP, BOJBTMETP, CUETYHMK DIIEKTPUUECCKOU
DHEPIUH, DIIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTEIbHBIC AJIEKTPOIPHOOPHI
(mpumepbl), SIEKTPUUECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUTATEIH
MOCTOSSHHOTO TOKA), WCIONb3ys 3HAaHHUA O CBOMCTBaX (PU3MYECKHX SBICHHA U
HeoOxoauMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA W HM3MEPHUTENbHBIE MPUOOPHI MO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
THTPOMETp, JABHTaTelh BHYTPEHHETO CTOpPAHHs, DJEKTPOCKOI, PEOCTar), COCTaBIAThH
CXEMBbI DJIEKTPHUUECKHX IIeTei ¢ MOociae0BaTeNbHbBIM U MapaljIeIbHBIM COEIUHEHUEM
AIIEMEHTOB, pa3uyasi YCIOBHBIE 0003HAYEHUS JIEMEHTOB ANEKTPUUECKUX LIETICH;
OPUBOIUTH TMPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TMpHUMeEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (M3MUYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU M7 OOECIeUeHUs
0e30macHOCTH TMpH OOpalleHud C NpUOOpaMU W TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHsI 3JI0pOBbSI M COOJIOJCHUS HOPM OSKOJOTMYECKOTO TIOBEACHUS B
OKpYXaIoIIeH cpee;

OCYUIECTBIIATH MOUCK HH(POpMaLuu PU3NIECKOTO coliep:kanus B IHTepHeTe, Ha OCHOBE
UMEIOLINXCA 3HAHUW M MyTEM CpaBHEHUS JIOMOJHUTEIbHBIX HCTOYHHKOB BBIICIATH
nH(pOpMaIIKIo, KOTOpas SBJSETCS MPOTUBOPEUNBOM HIIM MOKET OBITh HETOCTOBEPHOM;
MCIIONIb30BaTh MIPU BHITIOJHEHUHN YUYEOHBIX 3a/laHUi HAYYHO-TOMYJISIPHYIO JIUTEPATYpPy
(U3MYECKOTO COePKAHUS, CIIPABOYHBIE MaTEepPHAIIbI, pecypchl ceTu IHTepHeT, BIaIeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuss WHPOpPMAIMK U3 OJHOU
3HAaKOBOM CHCTEMBI B IpYTYIO;

CO371aBaTh COOCTBEHHBIC TMHCHMEHHBIE M KpaTKWE YCTHBIC COOOIIeHHUs, 00001Iast
MH(GOPMALIMIO U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COACp)KaHUS, B TOM YHCIIE
nyOIMYHO  TPENCTaBIATh  Pe3yJdbTaThl MPOCKTHOW WM  HCCIEI0BATEIbCKOU
JESITEIBHOCTH, TP 3TOM TPAMOTHO WCIOJB30BaTh M3YUYCHHBIH MOHATHIHBIN ammapar
Kypca (pU3UKH, COPOBOXK/IATH BRICTYIUICHUE ITPE3CHTAINCH;

NpY BBIOJHEHUH YYEOHBIX TPOEKTOB M WCCIEAOBAHMHA (U3NYECKHX IPOIECCOB
pacripenensaTh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABICHHBIMH 33JauaMH,
CIeUTh 3a BBHINOJHEHHEM IUJIaHA JEWCTBUH U KOPPEKTUPOBATH €ro, ajJeKBaTHO
OIICHUBATh  COOCTBEHHBI BKJaJA B  JEATEIBHOCTh  TPYIIbI, BBICTPaWBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHUE, MIPOSBIISISE TOTOBHOCT Pa3pemiaTh KOH(IUKTHIL.

K xonmy oOydeHus B 9 kjacce mpeaMeTHbIE pe3yJbTaThl HAa 0a30BOM ypOBHE IOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTD Y OOYJAFOIITUXCSI YMECHHM:

WCIIOJB30BaTh MOHATHA: CHCTEMa OTCY€Ta, MaTepualbHas TOYKAa, TPAEKTOPHI,
OTHOCHUTEJIBHOCTh MEXAHMUYECKOro IBMXKEHUS, Nedopmanus (yrnpyras, IiiacTUIecKas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSOKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOTO Teja, paBHOBECHE,
MEXaHWYeCKWe KoieOaHus ¥  BONHBI, 3BYK, HH(QPa3ByK U  yIBTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U



JAJIbHO30PKOCTD, CIICKTPbl HCIIYCKAHUSA W IIOIJIOIICHHA, anb(ba, Oera- U ramma-
W3ITy4eHUs, U30TOIBL, SiAepHasi YHEPreTHKa;

pa3iauyath SBJICHUS (pPaBHOMEpPHOE M HEpaBHOMEPHOE NPSIMOJIMHEHHOE [BUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE, CBOOOTHOE Ma/IeHUE TeJ, pABHOMEPHOE
IBUKEHHE 10 OKPYXHOCTH, B3aHMOJCHCTBHE TeJ, PEaKTUBHOE [BUIKEHHE,
KosiebaTenbHOe JBIDKEHHE (3aTyXalollMe W BBIHYXKICHHBIE KOJIeOaHUs), PEe30HaHC,
BOJIHOBOE JBW)KCHHE, OTPaXXCHUE 3ByKa, MPSMOJIMHEHHOE pPACIpPOCTPaHEHHE,
OTpakeHHE U MPEJIOMIIEHHE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PAa3JIOKEHUE
0emoro cBeTra B CIEKTP M CJIOXEHHE CIHEKTPAIbHBIX I[BETOB, AMCIIEPCUS CBETA,
CCTCCTBCHHAsA palUOAKTHUBHOCTb, BOSHUKHOBCHUC JIMHENYaTOro CIICKTpa I/ISJIy‘-ICHI/I}I) 10
OIMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBEC OIBITOB, IECMOHCTPUPYIOIIUX JAHHOC
(bu3HYecKoe SIBICHUE;

pacrno3HaBaTh NPOSBJICHUE U3YUYECHHBIX (PU3NYECKUX SIBICHUN B OKpY»XKalolleM Mupe (B
TOM uHciie (GU3NUECKUe SIBICHUS B MPUPOJIE: MPUIMBHI U OTJIUBBI, JBH)KEHUE IJIaHET
CoslHeYHOU CHUCTEMBI, PEAKTUBHOE JBHUKECHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, cericMHUYEeCKUe BOJIHBI, LNOYHAMH, 3XO0, NOBCETa TCII,
OIITUYCCKUC SABJICHUSA B mnmpupoae, OMOJIOTHYECKOE I[eflCTBI/Ie BUIUMOIO,
yIbTpaduoIETOBOIO M PEHTTEHOBCKOTO M3JIyYEHM, €CTECTBEHHBIM paJnOaKTUBHBIM
$oH, KOCMHYECKHE Jy4YH, pPaadOAKTHBHOE W3Iy4YeHHE MPHUPOJHBIX MHHEPAJIOB,
JIENICTBUE PaJIMOAKTUBHBIX M3IyYEHHI HA OPraHu3M YeJIOBEKA), IIPU ITOM IEPEBOAUTH
MPaKTUYECKYIO 3a/lauyy B y4eOHYIO, BBIAEIATH CYLIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bUBUYECKUX SIBJICHUH;

ONKCHIBATh U3yUYEHHBIE CBOWCTBA TeN U (PM3UUYECKUE SIBICHUS, UCIONb3Ys (pU3HUecKue
BEJIMYUHBI (CPElHss U MTHOBEHHAs CKOPOCTh Tela MPH HEPaBHOMEPHOM JBUKCHHH,
YCKOpEHHE, IIEpEMEILECHUE, IIYTh, YIJIOBasg CKOPOCThb, CHJIa TPEHUS, CUJIa YIIPYT'OCTH,
CUJIa TSAKECTH, YCKOPEHHE CBOOOJHOTO MaJICHUs, BEC TeJa, UMILYJbC Teja, UMITYJIbC
CWJIbI, MEXaHu4eckasi paboTa U MOILHOCTb, MOTCHIIMAJIbHAS YHEPIHsl TeJa, MOIHITOrO
HaJ TOBEPXHOCTHIO 3€MJIM, MOTEHI[HAIbHAS SHEPTUS CHKATOM MPYKUHBI, KHHETUYECKast
SHEPrus, MOJHAsA MEXaHUUYeCKas YHEPTHsl, IEPHOJ] U YacTOTa KOJIeOaHH, TMHA BOJHBI,
IPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTeNIb MPETOMIICHUS CPEJIbl),
IIPY ONHCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI UCHOJIb3YEMBIX BEJIUYMH,
0003HaYeHHsI U €AUHUIBI (PU3MUECKUX BEITUYHMH, HaXOIUTh (DOPMYJIbI, CBA3BIBAIOIINE
JaHHYIO (PU3UYECKYIO BETUYHHY C IPYTUMU BETUYUHAMU, CTPOUTH IpaUKH N3yUEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTCpU3oBaTh CBOICTBa TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUSA U MPOUCCChI, UCIIOJIB3Yd 3aKOH
COXpAaHCHUA SHECPruuv, 3aKOH BCCMUPHOTO TATOTCHHA, MPUHLOUIT CYNCPIIO3UIHUU CHUII,
MIPUHLINI OTHOCUTeNbHOCTH ["anuses, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCa,
3aKOHBl OTPaKEHUS U TIPEIIOMIICHUS CBETa, 3aKOHBI COXPaHEHHUs 3apsJOBOTO U
MacCOBOT0 YHCEI ITPH SIIEPHBIX PEAKIMAX, IPU ATOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3allUChIBATh €0 MaTCMATHYCCKOC BbIPAKCHUE,

OOBICHSITH (1)H3H‘~I€CKI/IG mponeccoel " CBOMCTBaA TCJI, B TOM 4YHCIIC U B KOHTCKCTC
CI/ITyaIII/Iﬁ IMPAaKTUKOOPUCHTUPOBAHHOT'O XapakTepa: BBIABJIISATH MMPUYIUHHO-
CJICZICTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTMYECKHX IIaroB ¢ OMOPOM Ha 2—
3 U3y4YeHHBIX CBOWMCTBa (PU3UYECKUX SBIEHUM, (PUINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;



pemaTh pacuéTHbIe 3a/1a4M (OMUPAIOLINEcs Ha CUCTEMY U3 2—3 ypaBHEHHUH ), UCTIONb3Y S
3aKOHBI M (HOPMyJIBI, CBsI3bIBaOLIME (PU3MYECKHE BEIMYUHBI: HAa OCHOBE aHAJIM3a
YCIIOBHSI 3a/layd 3alHChIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIONINE WIIH
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC VISl PEIICHHUS,
OPOBOAWTH pacuéThl W OLEHUBATh PEATUCTHYHOCTh IMONYyYEHHOTO 3HAYEHUS
(bu3HYECKOI BEIIMYNHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIINUTh IPU MTOMOIIH (PU3NUECKUX METOJIOB,
UCTIONB3Ysl OIMCAaHWE WCCIEAOBAaHMS, BBIICIATH IPOBEPSIEMOE TPEAIONOKEHHE,
OLICHUBATh MPAaBWJIBHOCTh TMOPSIKa IPOBEIEHUS HCCIIEOBAHUS, JENaTh BBIBOJBL,
MHTEPIPETUPOBATH PE3YNbTAThl HAOMIOICHUN U OIBITOB;

MIPOBOAMTDH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB
Ten (M3ydeHue BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUS dHEPTHUU, 3aBUCHMOCTD
nepuoJia KojaebaHuil Mpy>KMHHOTO MasiTHUKA OT MAcChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTY/Ibl MaJIbIX KOJeOaHHA, MPSIMOIMHEHHOE PacIIpOCTpaHEHHE
CBeTa, pa3okeHHe OeIoro cBeTa B CIEKTP, U3yUYeHNE CBOMCTB H300pakeHHUs B IJIOCKOM
3epKaje U CBOICTB M300pa’keHHUs MpeaMeTa B coOuparomieil JuH3e, HaONIoAeHue
CIUIOIIHBIX ¥ JIMHEHYaThIX CIEKTPOB M3JIyYEHHUsS): CaMOCTOSITENbHO cOOUpaTh
YCTaHOBKY W3 HW30BITOYHOTO Habopa 00OpyJOBaHHS, OMUCHIBATH XOJ OIBITa M €ro
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI;

MPOBOAUTHh NPU HEOOXOAMMOCTH CEPHUI0 MPSAMBIX H3MEPEHUN, OmMpenessis cpeaHee
3HaUYCHHE H3MEepsieMON Benu4YuHBI ((POKYyCHOE pacCTOSTHHE COOWparomeld JIMH3bI),
000CHOBBIBAThH BHIOOP criocoba u3mepeHus (M3MepUTeIbHOro mprubdopa);

MPOBOAMUTH HCCIENIOBAHUE 3aBUCUMOCTEH (M3MUECKUX BEJIUYUH C HCIOJIb30BAHHUEM
MPSIMBIX U3MEpPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHH IIPHU PABHOYCKOPEHHOM JBUKEHUU
0e3 HayaJIbHOW CKOPOCTH, MEepHo/ia KoineOaHUi MaTeMaTHIeCKOro MasiTHUKA OT JJTMHBI
HUTH, 3aBUCHMOCTH YTJIa OTPAXCHHS CBETA OT YIJIa TMaJCHHUS U yIiia MPEeJIOMIICHHUS OT
yrila MajeHus1): IUIAaHUPOBATh HCCJEI0OBAaHUE, CAMOCTOATEIHLHO COOUpaTh YCTAaHOBKY,
¢buKcUpoBaTh PE3yIbTaThl MOTYYCHHONW 3aBUCUMOCTU (PU3NYECKUX BEIMYWH B BUJE
TaOIUI ¥ TPaQUKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM UCCIICAOBAHMS;

NPOBOJIUTh KOCBEHHBIC HU3MEPEHUs (U3NYECKUX BEIUYMH (CpeAHss CKOpOCTb U
YCKOpEHHE Tejia MPH PaBHOYCKOPEHHOM JIBXKEHHH, YCKOPEHHE CBOOOIHOTO Ma/ieHus,
KECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJBKEHHUS, MeXaHHUUeckass pabora u
MOIIIHOCTb, YACTOTA U MEePHOJ] KoJIeOaHUI MaTEMaTUYECKOTO U MPYKUHHOTO MAITHHUKOB,
onTHYEeCKas Cuia coOuparoeil JUH3bI, paJAUOaKTUBHBIM (OH): TMIaHUPOBATH
U3MEpeHusi, coOupaTrh HSKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH HM3MEPEHHS,
CIIeTys IPEITIOKESHHON MHCTPYKIINH, BEIYUCIISATH 3HAYCHNE BEJTMUMHBI M aHAJTH3UPOBATh
MOJTy4YEHHBIE PE3yJIbTAThI C YUETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOMmomaTh TpaBWIa TEXHUKHW OE€30MacHOCTH TMpu padore ¢ J1abopaTopHBIM
o0opyaoBaHuEM;

pa3ianyaTh OCHOBHBIC TPU3HAKK H3YUYEHHBIX (DU3MUECKHX MOJENel: MaTepuaibHast
TOYKa, aOCONIOTHO TBEPIOE TEJIO0, TOYCUHBIM HMCTOYHUK CBETAa, Jyd, TOHKas JIMH3A,
IUTaHETapHast MOJIE b aTOMA, HyKIOHHAst MOJIEJIb aTOMHOTO SApa;

XapaKTepu30BaTh NPUHIUNBI JEHCTBUA HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOWCTB C OMOPO HA UX OMHCAHUS (B TOM YHCIE: CIUAOMETP, JaTYUKH MTOJIOKEHUS,
pacCTOSIHUS ¥ YCKOPEHHSI, PAKETa, 9X0JIO0T, OUYKH, TIEPUCKOII, OTOaNmapaT, ONTHIECCKHIE



CBETOBO/JIbl, CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), Hcnonb3yst 3HaHUA O
CBOMCTBaxX (PM3UYECCKUX SABJICHUN U HEOOX0AUMbIe (PU3NIECKHUE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHMYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB MPHU PEHICHHH y4eOHO-
MPAKTUYECKHUX 3a/1a4, OMTUYECKUE CXEMBbI JJISl MMOCTPOCHUSI M300paKEHU B MIIOCKOM
3epKaje u coouparomieit TmH3e;

MPUBOIUTH TMPUMEPHl (HAXOMUTh HMHPOPMAIUIO O TMpHUMEpax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (M3MUYSCKUX 3HAHUK B IMOBCEAHCBHOW KH3HU Il OOECIICUCHUS
0e30macHOCTH TIpH OOpaIllleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHS 3J0pPOBbsi M COONIOACHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYXKarloIei cpene;

OCYIIECTBIIATh TMOUCK uWHGopManuu Quudyeckoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIbHO (POpPMYTUpYsT TMOUCKOBBINM 3aMpoc, HAXOIUTh IYTH OMPEICIICHUS
JIOCTOBEPHOCTH TOJIyYCHHON WH(GOpMAlMd HAa OCHOBE WMCIOIIUXCS 3HAHUH W
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh MPU BHIMIOJHEHUN YUYEOHBIX 3a/laHUil HAYyYHO-MOMYJISIPHYIO JIUTEPATYpPy
bu3nYeCKOro coiepKaHMsl, CIIPAaBOYHBIE MaTepHalIbl, pecypchl ceTu HTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTHPOBAHHs TEKCTa, MpeoOpa3oBaHUs WHGOPMALMU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

co31aBaTh COOCTBEHHBIC MICHMEHHBIE U YCTHBIC COOOIICHHS HA OCHOBE HH(OpPMAITIH U3
HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO COACpKAHHS, MMyOTUYHO TPEACTABIATH
pe3yNbTaThl MPOEKTHOM WM MCCIEA0BATENbCKON AESITEIbHOCTH, TP ITOM I'PaMOTHO
WCIIOJIh30BaTh M3YYCHHBIM TOHSATUWHBIN armapaT H3y4dyaeMoro pasnuena (QHU3UKH |
COMPOBOXKAATh BBHICTYIUICHHE Npe3eHTalueld ¢ ydué€ToM OCOOCHHOCTEH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaunmMeHoBaHMe pa3e/ioB H TeM
Konrpoabusie IIpakTuyeckue (uu¢posbie)
n/n MPOrpaMMbI Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nes 1. ®usuka u e€ posib B IO3HAHUM OKPYIKAKOIIEr0 MUPA
bub6moreka [JOK
1.1 ®u3nka - HayKa 0 IpUpoae 2
Y pHpol https://m.edsoo.ru/7f416194
bu6 OK
1.2 du3nYeCcKre BETUYHNHbI 2 1 nommoreka [
https://m.edsoo.ru/7f416194
. but6mmoreka [IOK
1.3 EcrecTBeHHOHay4HBI METO/ MMO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pasnen 2. IlepBoHayaibHbIe CBeACHUS 0 CTPOCHHH BelleCTBA

2.1 CrpocHue BelecTBa 1 bubmorexa [TOK
' p m https://m.edsoo.ru/7f416194
27 JIBrm>KeHHE U B3aUMOACHCTBUEC YaCTHUII ) 1 bubnuotexa [JOK
' BEIIECTBa https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETATHRIC COCTOARMA BetiecTna https://m.edsoo.ru/7f416194
Nroro no pazaeny 5
Pa3nea 3. /IBu:keHHe U B3auMo/ieilicTBUE TeJl
but6mmoreka [IOK
3.1 M 3
CXAHMHECCKOT ABMAKCHHIC https://m.edsoo.ru/7f416194
bu6 K
32 HNuepuus, macca, IIOTHOCTh 4 1 nomorexa IO

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



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

3.3 Cuia. Buner cuinn 14

Hroro o pasaeny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U ra30B

[aBnenue. Ilepenaya naBnenus: TBEpAbBIMU

4.1 3
TeJaMU, )KUIKOCTSIMU U Ta3aMu
4.2 JlaBiaeHue xKuJIKOCTU 5
4.3 ATMOCdepHOE aBICHHE 6
44 JleficTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7
' B HUX TEJO
Nroro no pazaeny 21
Pazgen S. Pabora 1 MOIIHOCTH. JHEPrust
5.1 PaGora u MmomutHOCTH 3
5.2 [IpocTeie MexaHU3MBI 5
53 MexaHuueckasi SHeprus 4
Hroro o pasaeny 12
Pe3epBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

12

bubnunoreka [IOK
https://m.edsoo.ru/7f416194

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

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

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

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

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

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

bubnunoreka [IOK
https://m.edsoo.ru/7f416194



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

8 KUIACC

HaumeHoBaHue pa3ieioB U TeM
MPOorpaMMbl

Ne i/

Pa3gea 1. TenioBblie IBJICHUSA

1.1 CTpoeHue U CBOWCTBA BEIIIECTBA

1.2 TermoBbie MpoOLECCHI

Hroro no pazneny

Paznen 2. DiekTpuyeckne u MATHUTHBIE SIBJIEHUS

DJIEKTpUYECKUE 3apsiibl. 3apsSKEHHbBIE TEla

2.1 .
U UX B3aUMOJEHCTBHUE
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKUM TOK
2.3 MarauTHbIe IBIICHUSI
2.4 DIIeKTpOMarHuTHasi UHIYKIUS

Nroro no pazaeny
PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoauuecTBO 4acoB

Beero KonTpoJibHbIe
padoThI
7
21 1
28
7
20 2
6 1
4
37
3
68 4

IIpakTH4eckue
padoThI

1.5

14.5

JyekTpoHHbIe (HU(POBBIE)
o0pa3oBaTe/IbHbIE PeCypChI

bu6moreka [JOK
https://m.edsoo.ru/7f4181ce

bu6moreka [JOK
https://m.edsoo.ru/7f4181ce

bu6moreka [JOK
https://m.edsoo.ru/7f4181ce

bubnunoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6moreka [JOK
https://m.edsoo.ru/7f4181ce

bu6moreka [JOK
https://m.edsoo.ru/7f4181ce



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

9 KUIACC

HaumeHoBaHue pa3ieioB U TeM
Ne i/l
NMPOrpamMMbl

Pa3zgen 1. Mexannueckue siBJICHUSA

11 MexaHnuueckoe JBMKEHUE U CIIOCOOBI €TO

OIIMCAHMS
1.2 BsaumoneiicTBue Ten
1.3 3aKOHBI COXpaHEHUs

Htoro no pazaeny

Pa3gen 2. Mexann4ueckue KoJIe0aHUA U BOJHBI

2.1 MexaHuueckue KoJIeOaHus

2.2 MexaHuueckre BOJIHBL. 3BYK

Hroro o pasaeny

KoauuecTBO 4acoB

Bcero KonTpoJibHbIe
padoThI
10
20 1
10
40
7
8 1
15

Pasnen 3. DieKTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI

31 DNEKTpOMarHUTHOE MOJIE U

SJICKTPOMAIrHMuTHBIC BOJIHBI
Nroro no pazaeny

Pa3nen 4. CBeToBbIE IBJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA

6

IIpakTH4eckue
padoThI

DJIeKTpOHHbIe (HM(ppOBbIE)
o0pa3oBaTe/IbHbIE pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

but6moreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6



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

4.2 JIuH3BI 1 onTUYECKUE TPUOOPHI

43 Pasnoxxenue 6enoro cBeTa B CIIEKTP

Hroro no pazneny

Pasznen 5. KsanroBble ABJIeHUSA

5.1 Hcnyckanue u moronieHrne CBeTa arToMOM
5.2 CrtpoeHne aTOMHOTO spa
53 SnepHblie peakuuu

Nroro no pazaeny

Pasznen 6. [loBTopuTEIHHO0-00001IAOINI MOYJIb

[ToBTOpEeHME M 0000IIIEHNE CONEPKAHUS

6.1
Kypca Qpu3mnku 3a 7-9 knacc

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

15

17

102

27

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

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

bubmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6moreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6moreka [JOK
https://m.edsoo.ru/7f41a4a6



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

N KosmnuecTBo yacos 1 DJIEeKTPOHHBIE
° ara
Tema ypoka Konrpoabnubsie IIpakTHueckue uupoBbIe
n/n Bcero H3YYeHH S
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchbl
®dusnka — Hayka o0 IPUPO/IE.
1 SIBnenus npupoasl. dusndeckue 1

SIBJICHHUA

MexaHn4JecKHe, TEIIOBRIE,
2 3JIEKTPUYECKHE, MATHUTHBIE, 1
CBETOBBIC, 3BYKOBBIC SIBIICHUS

dusnueckue BEIUYUHEBI U UX
U3MEpeHUe

Vpok-uccnenosanue "N3mepenue
TEMIIEPATYPHI IPU TIOMOIIH
XKHUJKOCTHOTO TEPMOMETpA U
JaT4yrKa TeMieparypbl”

Kak ¢u3nka u npyrue ecrecTBEHHbIE

HayKH U3Yy4aroT IIPUPOAY. bubmuoreka [JOK

5 E 7| 1
CTCCTBEHHOHAYHHBIM METOA https://m.edsoo.ru/ff09{72a

no3HaHus. Onucanue GU3nIecKux
SBJICHUM C IIOMOIIBIO MOJEIIEH

VYpok-uccnenosanue "IIposepka
TUIOTE3bI: NAJIBbHOCTD MOJIETA
6 LIapyKa, IyIEHHOIO 1 1
TOPU30HTAIILHO, TEM OOJIBIIE, YeM
OoJiblIe BhICOTA ITycKa"


https://m.edsoo.ru/ff09f72a

10

11

12

13

14

15

16

Crpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIECTBA

JIBM>KeHUE YacTHIl BENIECTBA

VYpoxk-uccienoBanue « ONbITHI IO
HAOJIFOIEHUIO TEILIOBOTO
pacIIupeHus Ta30B»

AFpeFaTHBIe COCTOsIHHA BCIICCTBaA

B3aumocBs3p Mex 1y cBOWCTBaMU
BEIIECTB B PA3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSIHMI BOJIbI

Mexannueckoe IBMKEHHUE.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
NBIDKEHUE

Ckopoctb. Ennnunel ckopoctu

Pacuer myTH ¥ BpeMeHH BUKEHUS

WNuepuus. 3aKoH UHEPIMH.
B3anmoneiicTBre Ten Kak TpuIruHa
W3MEHEHUS CKOPOCTH JIBIKCHHUSI TEIT

ITnoTHOCTE BemecTBa. Pacuer Maccel
1 00BeMa Tejia Mo €ro MIIOTHOCTH

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

bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a0378

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a05c6

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a079c¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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19

20

21

22

23

24

25

26

27

Jlaboparopnas pabota
«Onpenenenue WIOTHOCTH TBEPAOTO
Tena»

Pemenne 3amau mo teme
"ITnoTHOCTE BemecTna"

Cuna xak XxapakTepuCTHKa
B3aumozeiicTeus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopnast pabora «3yuenue
3aBUCHUMOCTH PACTSHKCHUS
(medopmanmm) MpyKUHBI OT
MIPUII0KEHHOM CHJITBI»

SIBnenue Tarorenus. Cua TSKECTH

CBs3b MEXKY CHJION TSIKECTH U
Maccol Tena. Bec tena. Pemenue
3aga4 no teMe "Cuna Tsoxecta"

Cuna TspKeCTH Ha JpYTrHUX IUIaHeTax.
DusndecKkue XapakTepUCTUKH
IUTAHET

N3mepenune cuin. Junamomerp

Bec Tena. HeBecoMmocTh

Clio’)keHHe ABYX CHJI, HAPABJIECHHBIX
10 OJTHOM MPSIMOIA.
PaBHOelicTBYIOIIIAsA CUIT

Pemenne 3amad mo Teme
"PaBHonelicTByrOMIast cui”

but6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al502

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

29

30

31

32

33

34

35

TpeHue CKONIbKEHNs U TPEHUE
1okos. Tpenue B mpuponae u
TEXHUKE

JlaboparopHnas pabota «3yuenue
3aBHCUMOCTH CUJIbI TPEHHUS
CKOJIBXKECHHUS OT CHJIBI AaBICHUS U
XapakTepa COMPUKACAIOLINXCS
IIOBEPXHOCTEN»

Pewienue 3amau Ha onpeneneHue
PABHOJICUCTBYIOLIECH CUIIBI

Pemenne 3amag mo Temam: «Bec
tenay, «I'padhuueckoe nzoOpaxeHne
cuny, «CHuibeDy,
«PaBHOIEUCTBYIOIIAS CHIDY

KonTtponsHas pabota mo Temam:
«MexaHHYecKoe ABIKCHHUCY,
«Macca, IIoTHOCTEY, «Bec Temay,
«I"padnueckoe n300pakeHUE CHI»,
«Cub»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEIIMUYCHHUS TaBICHUS

JlaBineHwue raza. 3aBHCUMOCTD
IaBJIEHM ra3a oT 00bEMa,
TeMIIepaTypsl

[Iepenaua naBnenus TBEPABIMU
TEIaMU, JKUIKOCTSIMH U Ta3aMH.
3akou Ilackans

bubnuorexa [JOK
https://m.edsoo.ru/ff0alb9c

bubmmorexa [JOK
https://m.edsoo.ru/ff0alcc8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a20a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376

but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
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38

39

40

41

42

43

44

45

46

JlaBneHue B )XUIAKOCTH U rase,
BBI3BAHHOE JICHCTBHUEM CHJIbI
TSIKECTH

Pemenue 3agau no reme «Z[aBJ'IeHI/Ie
B ’KMAKOCTH H rasec. 3akoH ITackams»

CooOmaromuecs coCy /bl

I'mppasnuueckuii npece

Manowmertpsl. [lopiaeBoit
KUJKOCTHBIM HacoC

Atmocdepa 3emin. [TpuanHb
CYILIECTBOBaHUsI BO3AYIIHON
000104kH 3eMiH. 3aBUCUMOCTh
aTMoc(epHOro JaBJICHHS OT BBICOTHI
HaJl YPOBHEM MOps

Bec Bo3nyxa. ATmMochepHoe
JaBJICHHE

N3mepenue armochepHOro
nasienus. OneiT Toppuueniu
3aBHUCHUMOCTh aTMOC(HEpPHOTO
JaBJICHUSI OT BBICOTHI Ha/l ypOBHEM
Mopsi

bapomerp-anepouna. AtmocdepHoe
JTABJICHHUE Ha Pa3IMYHBIX BBICOTAX
Pemenue 3agau no reme
"ATmocdepHoe naBieHue"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a2718

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2970

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a3136

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2b5a

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bubnuorexa [JOK
https://m.edsoo.ru/ff0a2da8

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
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48

49

50
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52

53

54

JlelicTBHE XKUIKOCTH U ra3a Ha
NOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

Jlaboparopnas pabota
«OrpeiesnieHne BHITAIKUBAIOIIECH
CHUJIbI, ICMCTBYIOLIEN Ha TEIO,
HOTPY>KEHHOE B JKUAKOCTH

JlaGopaTopHas pabota 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00BEMa
MOTPYKEHHOM B )KUIAKOCTh YaCTH
Tema»

IInaBanue Ten

Jlaboparopnas paboTa
"KoHcTpyupoBaHnue apeomeTpa Ui
KOHCTPYHPOBAHUE JIOAKH U
onpeaeneHue eé
rpy30MoaBEMHOCTH"

Pewenue 3agau no remam:
«I1naBanue cynos.
BosznyxomnaBanuey, «JlaBienue
TBEPABIX TEJ, )KUAKOCTEU U ra30B»

Mexannueckas pabota

MormHocTs. EquHuIbl MOIITHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3276

but6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

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

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3{f82

bubmmorexa [JOK
https://m.edsoo.ru/ff0a3{82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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58

59

60

61

62

VYpok-uccnenoranue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM IIpH
o bEMeE 1o JiecTHUIE"

[IpocTeie MexaHu3Mbl. Poiyar.
PaBHOBecue cui Ha peiuare

KonTtpomnsHas padota o teme
«/laBneHue TBEpIBIX TE,
SKUIKOCTEMN U Ta30By /
Bceepoccuiickas npoBepoyHast
pabota

PesepsHsliit ypok. Pabora ¢
TeKcTaMu 110 Teme «/laBnenne
TBEP/BIX TEJ, KUJKOCTEH U ra3oBy /
Bceepoccuiickas npoBepoyHast
pabota

Pbruaru B TexHuKe, ObITY U IPUPO/IE.

JlaGopaTtopHnast pabota
«HccnenoBanue ycioBui
pPaBHOBECHSI phIYara»

Pemenne 3amau o teme «Y CI0OBUA
PaBHOBECHS pbIyara

Koaddunment noneznoro neidcTBust
Mexanu3ma. Jlaboparopnas pabota
«3mepenne KIIJI HaknoHHON
TUTOCKOCTHY

Pemrenne 3agau mo reme "Pabora,
MotHocTh, KITJT"

0.5

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adffe

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a48a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48



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

63

64

65

66

67

68

Mexanuyeckas SHEpPIusl.
Kunernueckas v notreHuaibHas
SHEprus

3aKoH COXPAaHCHUA MEXaHU4YEeCKOMU
OHCPIrun

YPpOK-3KCIIEPUMEHT IO TEME
"DKCIEPUMEHTAIBHOE ONPEICIICHUE
M3MEHEHHUs KUHETUYEeCKOH 1
MOTEHUIUATBHON YHEPTUH MIPU
CKaThIBaHHUH TeJa M0 HAKIOHHOM
MI0CKOCTH"

KoHnTponbHas paboTta mo teme
«PaboTa 1 MOIIIHOCTb. DHEPTHUS»

PesepsHylit ypok. Pabora ¢
TeKCTaMH 110 TeMe "MeXaHn4ecKoe
nBmxenue"

PesepHblil ypok. Pabora c
TekcTaMu 1o Teme "PaborTa.
MormtHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a4252

1 but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

1 1

1 1

1 Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

1

68 4 12


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

8 KUIACC

Tema ypoka

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KUHETHUECKOH
TEOPUH U MX OIBITHBIC
TIOJITBEPKICHUS

Macca u pa3mep aTOMOB U MOJICKYJT

Mopaenu TBEpIOro, )KUIKOTO U
ra3o00pa3HOro COCTOSTHUI
BEIleCTBa

OOBsicHeHHEe CBOWCTB TBEPIOTO,
XKHUIKOTO U Ta3000pa3HOTO
COCTOSIHHMH BEIllECTBAa HAa OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH

Kpucrannmaeckue u amopdabie
Tena

CMauuBaHue U KalWUISIPHOCTb.
IToBepXHOCTHOE HaATsKEHUE

TemnnoBoe pacuIMpeHne U CKaThe

Temneparypa. CBs3b TEMIIEpaTyphl
CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
YacTUIL

KoanuyecTBO 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3yYeHUS

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5256

but6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5800

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a5530

bubnuorexa [JOK
https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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11

12

13

14

15

16

17

BuyTtpennss sneprus. CriocoOsl
U3MCHEHUsI BHYTPEHHEW SHEPTHU

Bupel remionepenaun

VYpoxk-koHpepenuus "[Ipakrnyeckoe
UCTIOJIb30BaHUE TEIUIOBBIX CBOMCTB

BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexkeHus"

KonnuectBO TEeruioTel. Y aenbHas
TEINIOEMKOCTE

YpaBHEHHE TEIUIOBOTO OayiaHca.
TenmooOMeH U TEIIOBOE
paBHOBECHE

JlaGopatopHas pabota
"UccnenoBanue siBIeHUs
TEI1000MeHa IPU CMENIMBaHUU
XOJIOJTHOW U ropsideit BOJbI"

Pacuer konuuecTBa TCIIJIOTHI,
HGOGXOI[I/IMOFO AJI1 HarpCBaHUs
TCJIa U BBIACTIACMOTIO UM IIPpH
OXJIAXKACHUU

Jlaboparopnas pabota
"OnpeneneHue yaeapHON
TEIUIOEMKOCTH BelecTna"

DHeprus TorMBa. Y IeabHast
TEIIOTa CTOPaHUs

bubnuorexa [JOK
https://m.edsoo.ru/ff0a5c60

but6mmoreka [JOK
https://m.edsoo.ru/ff0a6412

but6mmoreka [JOK
https://m.edsoo.ru/ff0a65c0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a6976

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a7088

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a6a98

bubnuorexa [JOK
https://m.edsoo.ru/ff0a6bb0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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19

20

21

22

23

24

25

26

IInaBnenue u oTBEpAEBaAHUE
KPUCTAJUIMYECKUX TEIl. Y IeJIbHAs
TEIJIOTA IUIABJICHHUS

Jlaboparopnas pabota
"OnpenencHue yAeIbHOU TEIUIOTHI
IUIaBJIECHU JIbaa"

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Ucnapenue

Kunenwue. Y nenbHas temiora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPHI
KHUIICHUSI OT aTMOC(EepHOTO
JABJICHUS

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabota "OnpenencHue
OTHOCHUTEIIbHOM BIIaXKHOCTHU
BO3ayXa"

Pemienue 3aaa4 Ha OIIPCACIICHUC
BJIAJKHOCTH BO3ayXa

[TpuHIMIIBI paOOTHI TETIIOBBIX
neurareneif. [Taposas TypOuHa.
JlBurarens BHyTPEHHETO CTOpaHUs
KIIJI TenmoBoro ABUraTes.
TennoBble ABUraTEIN U 3aIlUTa
OKpYKalollei cpebl

3aKOH COXpaHEHMsI U MIPEBPALLCHUS
BHepFI/II/I B TCIIJIOBBIX HpOHCCCﬁX

bubnuorexa [JOK
https://m.edsoo.ru/ff0a71d2

but6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a740c

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a786¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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[TonroroBka K KOHTPOJILHOU paboTe
o TeMe "TennoBble SABICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BenecTna"

KonTponbhas pabota mo teme
"TemmoBele ABlIeHUA. M3Menenue
arperaTHbIX COCTOSIHMI BeriecTBa"

Onexktpusanus Tein. J[Ba poaa
AIIEKTPUYECKUX 3aPSI0B

Ypok-uccienoBaHue
"OnexkTpu3anus TeJl HUHAYKIUEH 1
MIpU COMMPUKOCHOBEHUH"

B3anmoneincTeue 3apsyKeHHBIX TEIL.
3akon Kymnona

DJIEKTPUUYECKOE TOJIE.
HanpskeHHOCTD 311EKTPUYECKOTO
nosist. [IpuHnmn cynepnosunuu
AIEKTPUYECKUX MOJIEH

Hocurenu snexTpudeckux 3apsaoB.
OnemeHTapHbli 3apsaa. CTpoeHue
aToma

[TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPaHEHHUs IIEKTPUYECKOTO 3apsiia
Pemenue 3ana4d Ha npuMeHeHUe
CBOMCTB JJICKTPUYECKUX 3apsI0B

DNEeKTpUUECKUi TOK, YCIOBUS €ro
cyuectBoBanus. Mcrounuku
AIIEKTPUYECKOTO TOKA

bubmmorexa [JOK
https://m.edsoo.ru/ff0a8312

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

bubnuorexa [JOK
https://m.edsoo.ru/ff0a87¢e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

but6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
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JIeficTBHS 2IIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "JleiictBue
AIEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKH M TUDJICKTPUKH"

9JICKTpI/I‘{eCKI/II71 TOK B MCTaljIax,
KHUAKOCTAX MU ra3ax

DJeKTpruYecKas Lenb U e
COCTaBHBIE YaCTH

Cuna toxka. JlabopaTopHas padora
"N3mepeHue u peryaupoBaHUe CUIIbI
ToKa"

DNeKTpUUECcKOe HaNpsKEHUE.
Bonbr™merp. JlabopaTopnas padora
"N3mepeHue u peryimupoBaHue
HanpspkeHus"

ConpoTuBiIeHNE IPOBOJIHUKA.
VY ienpHO€E CONPOTUBIIEHUE
BELIECTBA

JlaGoparopnas pabota
"3aBUCUMOCTB DJIEKTPUYECKOTO
COIIPOTHUBJIEHUS IPOBOJAHUKA OT €TI0
JUTMHBI, IIJIOLAAH [TOIIEPEYHOIO
Cce4yeHMsl U MaTepuana"
3aBUCUMOCTb CHUJIBI TOKA OT

HanpsokeHus. 3akoH Oma a1
y4acTKa Lenu

0.5

0.5

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a96b2

but6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a8bd6

bubmmorexa [JOK
https://m.edsoo.ru/ff0a9¢14

bubmmorexa [JOK
https://m.edsoo.ru/ff0aa738

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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53

JlaGopatopHas pabota
"HccnemoBanne 3aBUCUMOCTH CUJIBI
TOKa, HJIyIIero 4epe3 pe3nucTop, OT
COTPOTHBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pe3ucrope”

IlocnenoBarenbHOE U APAIIIENBHOE
COEIMHEHUS IPOBOIHUKOB

Jlaboparopnast pabota "IIpoBepka
MpaBHJIa CI0KEHUS HAMPsHKEHUN
MIPH MIOCJIEIOBATETFHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

Jlaboparopnast pabota "IIpoBepka
MpaBuJIa JJis CUJIBI TOKA MPU
napajyieIbHOM COeAMHEHUN
pe3ucTopoB”

Pemenue 3amad Ha npyuMEHEHUE
3akoHa Oma 1151 pa3auyHOTO
COCTMHEHUS TIPOBOTHUKOB

PaboTa u MoHOCTh
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

JlaGopatopHas pabota
"OnpeneneHre paboThl U MOITHOCTH
AIEKTPUUECKOTO TOKA"

DJEeKTpUYECKUEe e U
HOTPEOUTENH ANEKTPUICCKON
sHepruu B ObIiTy. KopoTkoe
3aMBbIKaHHC

bubnuorexa [JOK
https://m.edsoo.ru/ff0aa04e

but6mmoreka [IOK
https://m.edsoo.ru/ff0aaas58

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aadle

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aaf8a

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ab124

bubmuorexa [JOK
https://m.edsoo.ru/ff0ab3e0

but6mmoreka [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

54

55

56

57

58

59

60

61

ITocTOsTHHBIE MArHUTBI, KX
B3aNMMOJICHCTBHEC
Ypoxk-uccienoanue "M3yuenue
MMOJIEH MOCTOSTHHBIX MarHUTOB"
MarauTHoOE 110JIe. MarautHoe mosie
3eMJIH U ero 3Ha4YeHue ISl sKU3HU
Ha 3emie

[TonroroBka Kk KOHTPOJILHOU paboTe

10 TeMe "DIIEKTPUUECKHUE 3apsiibl.
3apspKeHHBIC Tela U UX
B3aumoencTBus. [locTosiHHBIN
AIEKTPUUECKUNA TOK"

Konrponsnas padora no Teme
"DNIeKTpUUECKHUE 3apSIb.
3apspKeHHBIC Tela U UX
B3auMoaercTBU. I10CTOSIHHBIN
ANEKTPUIECKUH TOK" /
Bcepocculickas npoBepoyHas
pabota

PesepBHblii ypok. Pabota ¢
TekcTamu 110 Teme "IlocTosTHHEIN
ANEKTPUIECKUH TOK" /
Bceepocculickas npoepoyHas
pabota

OmneiT OpcTena. MarauTtHoe mosie
AJIEKTPUYECKOTO TOKa MarautHoe
T0JI€ KATYIIKU C TOKOM

IIpuMeHeHne 31IEKTPOMArHuTOB B
texauke. Jlaboparopras pabora

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac3d0

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0abd2c

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0abea8

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

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

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



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

62

63

64

65

66

67

68

"N3yueHue nericTBUSI MAarHUTHOTO

I10JIs1 HA TIPOBOJIHUK C TOKOM"

BHGKTPOILBI/IFE[TGJ'IB IOCTOSAHHOI'O
ToKa. cmonp30BaHue

BHCKTpO,I[BI/IFaTeJIeﬁ B TCXHHYCCKHX

YCTPOUCTBAX U HA TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHcTpyupoBaHue 1 u3yueHue
paboThI meKkTpogBUTraTess'”

OnbiTel @apazes. 3akoH
ANEKTPOMArHUTHON UHAYKIUU.
[TpaBuno Jlenna

OnektporeHeparop. CriocoObl
MOJYYCHHUS DIICKTPUICCKON
SHEPruH. DIEKTPOCTAHIINU Ha
BO306HOBH$ICMBIX HCTOYHHKAX
SHEPTUU

[ToaroToBka K KOHTPOJIBHOM paboTe

10 TeMe "DIJIEKTPUYECKHUE U
MarHuTHBIC SIBJICHUS"

KoHnTtponbhas paboTa mo teme
"DnexkTpuuecKrue U MarHUTHbIE
siBJIeHUS"

Pe3epBHblit ypok. Pabota ¢
TekcTtaMmu 110 TeMe "TeruioBbie
saBJjeHus"

PesepBHbIii ypok. Pabota ¢
TEKCTaMU 110 TeMe "MardauTHbie
saBieHus"”

bubmmorexa [JOK
https://m.edsoo.ru/ff0ac86¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

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



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10

4 14.5
[NPOTPAMME 68



9 KUIACC

Ne
n/n

Tema ypoka

Mexanudeckoe OBUKEHHUE.
MarepuanbHas TOYKa

Cucrema orcueta. OTHOCUTEIIHLHOCTh
MCXaHHNYCCKOT'O IBMXKCHUA

PaBHOMEpHOE npsAMOJIUHEITHOE
JBUKCHHE

HepaBHoMepHOE npsAMOIUHENHOE
nerokeHue. Cpenssist © MTHOBEHHAs
CKOPOCTh

[IpssMOnMHENHOE PAaBHOYCKOPEHHOE
JBH)KEHUE. Y CKOpEHUE

CkopocTb NpSIMOJIMHEHHOTO
PaBHOYCKOPEHHOT'O JIBHKCHHS.
I'padux ckopocTu

Jlaboparopnas pabota
"OnpeneneHue yCKOPEHHs Tena Ipu
PaBHOYCKOPEHHOM JIBHKEHUU TI0
HaKJIOHHOM TiockocTh"

CBoOoanHoe naneHue teir. ObITh
T'amnnes

PaBHOMEpHOE ABUKEHUE 110
okpy»kHocTH. [lepnon u yacrora

KoanuecTBo 4acoB

Konrtpoabnbsie IIpakTnueckue

U3y4YeHHUs

DJIeKTPOHHbIE
nu@poBbie
o0pa3oBaTe/bHbIE

pecypcebl

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ad19a

bubmuoreka [JOK
https://m.edsoo.ru/ff0ad8d4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0adb18

bubmuoreka [JOK
https://m.edsoo.ru/ff0ael76



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

10

11

12

13

14

15

16

17

18

19

20

21

oOparmienus. JIuneiinas u yriaosas
CKOPOCTH

IleHTpOCTpEMHUTENBHOE YCKOPEHHE
Ilepsebiit 3ak0oH HbroToHa. BekTop
CUJIBI

Bropoii 3akon HeroToHa.
PaBHopelicTByIOIIAA crita

Tpetnii 3akon HeroToHa.
Cynepno3unus cui

Pewrenue 3anad Ha mpuMeHeHUe
3aK0HOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka

Pertennie 3amgaud mo reme «Cua
YIPYTOCTHY

Jlaboparopnas pabota
«OrmpeneneHue KeCTKOCTH
NPy KUHBDY

Cuna tpenus

Pemrenue 3agad mo reme «Cuiia
TPEHUSD»

JlaGopaTopnast pabora
"Omnpenenenue kodhduimenrta
TPEHUs CKOJbXKEHUS"

Pemenue 3anay no teme "3akoHbI
Herorona. Cuna ynpyroctu. Cuna
TpeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae612

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae72a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ae982

bubmuoreka [JOK
https://m.edsoo.ru/ff0aeb6c

bubmuoreka [JOK
https://m.edsoo.ru/ff0aeca2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ace28

bu6mmoreka [{OK
https://m.edsoo.ru/ff0af738

bu6mmoreka [{OK
https://m.edsoo.ru/ff0afa26

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af8be

bubmuoreka [JOK
https://m.edsoo.ru/ff0afb8e



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

22

23

24

25

26

27

28

29

Cuita TSHKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
ImagcHUuA

VYpoxk-koHpepenuus "JIBrxenue ten
BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['aaktukn"

Pemrenue 3amad mo treme "Cuina
TSDKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

IIepBas kocmMu4eckas CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBeCHE MaTepUaIbLHON TOUKH.
AOcomoTHO TBEPIOE TEIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHONW OCBIO BPAILICHHUS.
MowmenT cuibl. LleHTp TskecTn

PaBHOBeCHE MaTepUaIbLHON TOUKH.
AOcomoTHO TBEPIOE TEIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOW OCBIO BPAILICHHUS.
MowmenT cuibl. LleHTp TskecTn
Pemenue 3amau mo reme "MoMeHT
cunbl. LenTtp TsxecTn"

[ToaroroBka K KOHTPOJILHOM paboTe
0o TeMe "MexaHnyecKoe IBIKECHHUE.
Bs3aumogetictBue Ten"

bubmuoreka [JOK
https://m.edsoo.ru/ff0af044

bu6mmoreka [{OK
https://m.edsoo.ru/ff0af5{8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af33¢c

bubmuoreka [JOK
https://m.edsoo.ru/ff0afe36

bubmuoreka [JOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

30

31

32

33

34

35

36

37

38

39

40

Konrponsnas pabora o Teme
"MexaHnuecKoe IBUKEHUE.
Bsaumoneiictsue Ten"

Nmnynsc Tena. UMiynsc cuiibl.
3aKOH COXpaHEHMsI UMITyJIbCA.
VYipyroe u Heynpyroe
B3aUMOJICCTBUE

Pemrenue 3aga4d mo reMe "3akoH
COXpaHEHUs UMItyjbca'

Ypok-koHpepeHus "PeakTruBHOE
JBUKEHHE B MIPUPOJIE U TEXHUKE"

Mexannueckas paboTa ¥ MOIIIHOCTb

PaGora cuibl TsDKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHHUS

Jlaboparopnas pabota
«Omnpenenenue padbOTHI CUIbI TPEHUS
IIPY PAaBHOMEPHOM JIBI)KCHHHU Tella
110 TOPU30HTAILHON TTOBEPXHOCTH

CBs13b SHEPTUHU U paOOTHI.
[ToTenuuanbHas SHEPTUs
Kunernueckas sneprus. Teopema o
KUHETUYECKON SHEPTUU

3aKOH COXpaHEHUs SHEPTUHU B

MCXaHHKC

Jlaboparopnast pabora «M3yuenue
3aKOHA COXPAHCHUS SHEPTHI»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b06ec

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b07fa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b096¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0a84

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0db8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

42

43

44

45

46

47

48

49

50

KonebarenbHoOE IBUKEHUE U €TO
XapaKTePUCTHKU

3aTyxaromue KojieOaHusl.
BrinyxaeHHbIC KOeOaHus.
Pezonanc

MareMaTHuecKkuil ¥ Npy>KUHHBIA
MasiTHUKA

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuo/ia KojiedaHui OT )KeCTKOCTU
IPY>XUHBI ¥ MACCEL IPy3a»

[IpeBpartieHre SHEPTUN TIPU
MEXaHUYECKUX KOJeOaHUIX

JlaGoparopnas pabota
«OrmpeneneHne 4acToThl U epruoia
KOJICOaHUH TIPY>KUHHOTO MAasITHUKA

Jlaboparopnast pabota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KoJIeOaHmit
rpy3a, MOJIBENICHHOTO K HUTH, OT
MAaccChbl Tpy3a»

Mexaunueckue BoJIHBL. CBOWMCTBA
MEXaHU4EeCKHUX BOJIH. [IpogosibHbIE 1
MOIEPEYHBIE BOJTHBI

VYpoxk-koH(pepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMnueckue BOJHBI"

3Byk. Pacnpoctpanenue u
OTpa’KeHHE 3ByKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOb1858

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b200

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [{OK
https://m.edsoo.ru/ffOblaec

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe



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

51

52

53

54

55

56

57

58

59

60

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3BYKa M BHICOTA TOHA.
AKyCTUYECKHUI pe30HaHC
VYpok-koudepenuus "YabTpa3Byk u
nH(]pa3ByK B MPUPOJIE U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "3aKOHBI COXpaHEHMUS.
Mexanudeckue KoaeOaHusi U BOJIHBI"

KonTponbhas pabota mo teme
"3aKOHBI COXpaHEHUS.
MexaHuueckue KojieOanusi U BOJIHbI"

DJIEKTPOMArHuTHOE TIOJIE.
DNeKTpOMarHUTHbIE BOJTHBI
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koHpepenuus "[lkana
ANEKTPOMATrHUTHBIX BOJIH.
Hcnonp30BaHue 3JIEKTPOMATrHUTHBIX
BOJIH JJ1s1 COTOBOM CBsI3U"

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOMIIBHOTO Tenedona"

Pemenwue 3ama4y Ha onpeeiieHue

YaCTOThI U IJIMHBI
SHGKTpOMaFHHTHOﬁ BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2510

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b2abe

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢



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

61

62

63

64

65

66

67

68

69

DneKTpOMarHuTHas IpUpoia CBETa.
CxkopocTts cBeta. BoaHoBbie
CBOMCTBA CBETa

Hcrounuku ceera. [IpsmonnHeitnoe
pacnpoCTpaHEHUE CBETA. 3aTMEHHUS
Connua u JlyHsl

3aKOH OTpa)K€HHsI CBETA. 3epKaJia.
Pemenue 3aga4 Ha npuMEHEHUE
3aKOHA OTPAKCHHSI CBETa

[Ipenomnenue cBera. 3aKoH
MIPEJIOMJICHUS CBETa

[TonHOE BHYTpEHHEE OTPaKEHUE
cBeTa. Vcrnoin30BaHue TOJTHOTO
BHYTPEHHETO OTPAXKEHHUS B
ONTHYECKUX CBETOBOJIAX

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH yTiia
MPEIOMIICHHUS] CBETOBOTO JTy4a OT
yIJIa MajJieHusl Ha TPaHUIIe "BO3ITyX-

crexiao""

Ypok-koH(bepeHIHs

"M cnonabp30BaHUE MOJHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"

JInazel. OnTHYecKas cuia JTHH3bI

[TocTpoeHne N300paKeHMH B THH3AX

bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b38c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3aea

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3c5¢c

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3{2¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

70

71

72

73

74

75

76

77

78

JlaGopaTopHnast pabora
"Onpenenenue GpoKycHOTO
PACCTOSHHS ¥ ONITUYECKON CHITBI
cobOuparomient TUH3bI"

VYpoxk-koHpepeHuus "OnTuueckue
JIMH30BbIE TPUOOPH"

I'ma3 xak onTuyeckas cucTema.
3penue

VYpok-koudepenuus "JledekTs
3penus. Kak coxpanurs 3penue"
Pasnoxxenue 6enoro cBeta B CIIEKT.
Omnsitel Hetorona. Crioxxenue
CHEKTpaJbHBIX LIBETOB. [{ucnepcus
cBeTa

JlaGopaTopnas pab6ora "OnbITh IO
pa3ioKeHuIo O6eJI0ro CBeTa B CIEKTP
Y BOCIIPUSTHIO IIBETA MPEAMETOB MPH
uX HaOJIIOICHUH Yepe3 IBETOBbIE
bunbTpHI"

VYpok-nipaktukyM "BonaHoBbIE
CBOMCTBaA CBETA: IUCIIEpCHs,
uHTepdepeHys u audpaxaus”
OmeiTel Pe3epdopaa u uranerapHas
MOJIeJIb aTOMa

IToctynarte! bopa. Mozgens atoma
bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b4206

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0a7e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b4684

bubmuoreka [JOK
https://m.edsoo.ru/ff0c0f4c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0e2a

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

79

80

81

82
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84

85

86

87

88

89

90

91

Hcnyckanue v OIIOMEHNe CBeTa
aroMoM. KBauTsl. JInHeluaTnie
CIIEKTPBI

VYpoxk-npaktukym "Habmonenue
CHEKTPOB UCITyCKAHUS"

PamnoakTUBHOCTE U €€ BHUbBI

CtpoeHne aTOMHOTO s1pa.
Hyknonnas Mmoaenb
PanuoakTuBHBIE TpEBpaICHUSI.
N3oTonsl

Pewenue 3amau no reme:
"PannoaktuBHBIC TpeBpamieHus"
[Tepuon nmonypacnana
VYpoxk-koHpepeHus
"PannoakTUBHBIE U3TyUEHUS B
MpUpOJIe, MEAULINHE, TEXHUKE"
SAnepHble peakuuu. 3aKOHBI
COXpaHEHUs 3aps/I0BOTO U
MaccoOBOTO YHUCE

OHeprus CBA3U aTOMHBIX SEP.
CBs13b Macchl U SHEPTUU

Pemenue 3amau mo reme "Anepueie
peakun"

Peakuuu cunTe3a u neneHus saep.
Ncrounuku sHeprun CosHLA U 3BE3]T
Ypok-koubepennus "AnepHas
JHepreTuka. JlencTaus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c144c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1550

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c1672
bu6mmoreka [{OK
https://m.edsoo.ru/ff0c18ac

bu6mmoreka [JOK
https://m.edsoo.ru/ff0clal4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1b4a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c1d7a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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pPaAMOaKTUBHBIX U3ITy4YE€HUH Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPOMAarHUTHOE MOJIE.
DNEKTPOMAarHuTHBIE BOJIHBI.
KBanToBsie siBneHus"

KonTtponbHas paboTa mo teme
"DIeKTpOMAarHUTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJTHBI.
KBanrtoBsie siBnenus"

[ToBTOpenue, o6o0IICHNE.
JlaGopartopHbie pabOTHI 1O KypCy
"BzaumoneiictBue ten"

[ToBTOpenue, o6o0menHue. Pemenne
PACUCTHBIX U KAYCCTBCHHBIX 3a1a4
no Teme "TermioBble nmpouecch"”

[ToBTOpenue, o0o0menue. Perenne
pacUeTHBIX ¥ KaUeCTBEHHBIX 33124
o Teme "KIIJI TermoBbix
nsuraresneit”

[ToBTOpenue, 06o6menue. Pemenue
pacYeTHBIX U KAYECTBEHHBIX 3a/1a4
o reme "KIIJ[ anexTpoycraHoBOK"
[ToBTOpenme, 0600IIEHNE.
Jlabopatopnbie paboThI 1O Kypcy
"CBeTOBEIC sABICHUA"
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https://m.edsoo.ru/ff0c245a

bu6mmoreka [JOK
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bubmuoreka [JOK
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bubmuoreka [JOK
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2c¢52
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[ToBTOopenue, o6o0mmenue. Padora ¢

Bbu6anorexa LIOK
99 TEKCTaMH 110 TeME "3aKOHBI 1 1

https://m.edsoo.ru/ff0c2d6a

COXPAaHEHHUS B MEXaHHKe"

[ToBTOpenue, o6o6menue. Pabota ¢

bub6anorexa ILHIOK
100 Tekctamu 110 Teme "Konebanus u 1 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
" bubnuorexa [JOK
101 TekcTaMu 110 TeMe "CBeTOBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBJICHUS

[ToBTrOopenue, o600menue. Padora ¢
102 TekcTamu 1o Teme "KBanToBas u 1
snepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 3 27
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ITPOBEPAEMBIE IIPEMETHBIE PE3YJIBbBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA30OBAHUA

7 KUIIACC

Kon
NPOBePSIEMOT0
pe3yJabTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble nNpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111ero 00pa30BaHus

HCIIOJIB30BATh U3YUCHHBIC ITIOHATHUSA

pasinyaTh ABJICHHS IO OIMMMCAHUIO UX XaPaKTCPHBIX CBOMCTB 1 Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3MYECKUX SBICHUH B
OKpY’KaroIlleM MHUpPE, B TOM 4ucie (pU3NUECKUe SBICHUS B MPUPOAE, IPU
3TOM HEpeBOJUTh TNPAKTUUYECKYIO 3ajjauyy B Y4YeOHYI0, BBLACIATDH

CYLLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SIBJICHUN

OIMCHIBATh U3yUEHHBIE CBOWCTBA TN U (U3NIECKUE SBIICHUS, UCTIOIB3YS
¢usnyeckue BeIMUYUHBI, MPH ONUCAHUM MPABUIBHO TPaKTOBATh
(U3NIEeCKU CMBICI HCIIONTB3YEMBIX BEJTMUNH, X 0003HAYCHHS U €THHHIIBI
(Gu3NYEeCKUX BENUYMH, HAXOAUTh (HOPMYJIbI, CBS3bIBAIOIIUE JAHHYIO
(GU3NYECKyI0 BEIMYMHY C JAPYTUMH BEIWYHHAMH, CTPOUTH TpaduKu

HU3YYUYCHHBIX 3aBUCHUMOCTEHN (I)I/ISI/I‘IGCKI/IX BCINYHNH

XapaKTepu30BaTh CBOMCTBA Tej, (U3MUYECKHUE SBJICHHUS U TPOIIECCHI,
WCIONB3ysl M3YyYECHHbIE 3aKOHbI, MpPU HSTOM [aBaTh CJIOBECHYIO

(GbopMyIHPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMaTHUYECKOE BhIPAaKEHHE

OOBSICHATh (PU3UUECKUE SIBIICHUS, IPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyaludl IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH O0bsCHEHHE U3 1 — 2
JIOTHYECKUX 1IaroB ¢ onopo Ha 1 — 2 U3y4YEeHHBIX CBOWCTBA (PU3NUECKUX

SBJICHUH, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

pemath pacdy€THble 3aaud B 1 — 2 JHEUCTBHS, UCIOJB3YS 3aKOHbI U
(dbopMyIbl, CBA3BIBAOIINE (U3UYECKUE BEIWYMHBI: HAa OCHOBE aHAIIM3a
YCIJIOBUS 33J]JauM 3alUChIBAaTh KPATKOE YCIOBUE, MOJICTABIATh PU3NYECKUE
BEJIMYUHBI B (POPMYJIBI U MPOBOJIUTH PACUETHI, HAXOIAUTH CIIPABOYHBIC
JaHHBIC, H€O6XOI[I/IMI>IC AJId pCICHUA 3aaa4, OUCHHUBATEL PCAIMCTUIHOCTD

MOJIyYeHHOH (pr3nyecKoil BEIMUUHBI



1.8

1.9

1.10

1.12

1.13

1.14

1.15

pacro3HaBaTh IpOOJIEeMbl, KOTOpblE MOXXHO pEIIUTh MpPU HOMOIIU
(U3NIECKUX METO/IOB, B OTIMCAHHUH UCCIICIOBAHUS BBIJICISATH IPOBEPSIEMOE
npeanonokeHue  (TUMOTE3y), pas3auyaTh M MHTEPIPETUPOBATH
MIOJTyYE€HHBIM pe3yJibTaT, HAaXOAUTh OIIMOKM B XOJI€ OIbITA, JEJaTh

BBIBOJIBI ITO €T0 pE3yJIbTaTaM

NPOBOANUTH OMBITBI 1O HAOMIONCHWIO (U3NYECKUX SBICHUH WIN
¢buznueckux CBOICTB TEJ: ¢bopmynHrpoBaTh IIPOBEpSIEMBIE
NPEANONIOKEHUS,,  COOMpaTh  yCTAHOBKY W3  MPEAJIOKECHHOTO

000pyI0BaHUS, 3aMKUCHIBATH XOJ1 OTBITa U (POPMYJIUPOBATH BHIBOIBI

BBIIIOJHATE IMPAMBIC H3MCPCHUSA C HCIHOJbB30BAHUCM AHAJIOTOBBIX U
nupoBbIX TPUOOPOB, 3aNMUCHIBATH IOKAa3aHUsA TMPUOOPOB C YUYETOM

3aJJaHHOM a0COIOTHOM MOTPEIHOCTH U3MEPEHUI

IIPOBOJUTH UCCIIEI0BAaHUE 3aBUCUMOCTH OJJHOH (hU3UYECKON BETMUNHBI OT
OPYrol ¢ UCIOJIB30BAaHUEM IIPSMBIX HW3MEPEHMI, y4acTBOBaTb B
IUIAHUPOBAaHUM y4yeOHOTO MCCIIEOBaHUS, COOMpaTh YCTAHOBKY U
BBITNIOJHATh U3MEPEHUs, Cleays NpEeAJIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX BEJIUYMH B BHJIE
MIPEUIOKEHHBIX TAa0JUI] U TPapuKOB, JeNaTh BBIBOJABI 1O pe3yjbTaTamM

HCCIICAO0BAaHUA

IPOBOJUTh KOCBEHHBbIE W3MEPEHUs (U3UUYECKUX BEJIUYMH, CIeays
MPEIOKEHHOW HMHCTPYKIUH: IPH BBIIOJHEHUM H3MEpPEHHI coOupartb
OKCIICPUMEHTAIIBHYI0 YCTAHOBKY M BBIYUCIIATH 3HAYCHUE MCKOMOM

BCIINYHHBI

co0JIro1aTh MpaBUIIa TEXHUKH 0€30MaCHOCTH MPH paboTe ¢ 1a00paTOpHBIM

o0opyI0BaHEM

yKa3bIBaTh MPUHIMIIBI ACHCTBHS MPHUOOPOB M TEXHHUYECKUX YCTPOWCTB,
XapaKTepu30BaTh TMPUHIMIIBI JACWCTBUS H3YYEHHBIX MNPUOOPOB H
TEXHHYECKUX YCTPOMCTB C OMOIIBIO MX OIMCAHUS, UCIOIb3Ys 3HAHHS O
CBOMCTBaX (pU3MUECKUX SABICHUHM M HEOOXOIUMbIe (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

MPUBOAUTH  TpPHUMEPHl  (HaXOAuTh HWHGOPMAIMIO O  IPHUMEpPaAx)
MPAaKTUYECKOTO HCIOJIb30BaHUS (U3NUYECKUX 3HAHUKA B IOBCETHEBHOM
KHU3HH 17151 o0ecTieueHnst 0€30IacHOCTH MPH OOpaIIeHnu ¢ prudopamMu 1
TEXHHYECKHMHU YCTPOHCTBAMH, COXPAaHEHHS 370POBbSI M COOIIOICHHUS

HOPM PKOJIOTUYECKOTO MOBEJCHUS B OKpPY Karolllel cpene



1.16

1.17

1.18

1.19

8 KVIACC

Kon
NPOBePSIEMOT0
pe3yJibTara

1.1

1.2

1.3

1.4

OCYILECTBIIATh OTOOpP HCTOYHMKOB HMH(OpManuu B cetu MHTepHeT B
COOTBETCTBHH C 3a/IaHHBIM IOUCKOBBIM 3alIpOCOM, Ha OCHOBE UMEIOLINXCS
3HAHMH M TyTEM CpPaBHEHUS paA3IUYHBIX HCTOYHUKOB BBIIEIATH
MHPOpPMAILHIO, KOTOpasi SBISIETCS MPOTHBOPEUYMBOM WU MOXKET OBITH

HEJIOCTOBEPHOU

MCIIOJIb30BaTh MPU BBIMIOJHEHUU YUEOHBIX 3a/laHUN HAYUYHOTMOMMYJIIPHYIO
TuTepatypy (U3MYECKOro CcoaepiKaHWsA, CIpPaBOYHBIE MaTepUabl,
pecypcsl cetu HTepHeT, BIaeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,

npeoOpa3oBaHus HHPOPMAIIUHN U3 OHONM 3HAKOBOW CUCTEMBI B APYTYIO

co3/laBaTh COOCTBEHHbIE KpaTKHE MUCHbMEHHBIE M YCTHBIE COOOLICHUs Ha
OCHOBE 2 — 3 HCTOYHUKOB MH(POPMALUHU (PU3MUECKOTO COAEPKAHUSA, B TOM
yrcae MyONWYHO JeNlaTh KpaTKUe COOOLICHHS O pe3yJsibTaTax MPOEKTOB
WIA y4eOHBIX MCCIEOBAHUM, IPU HITOM TIPaMOTHO MCIIOJIb30BaTh
W3yYEHHBI TOHATHUHHBIMN anmapar Kypca (U3MKH, CONPOBOXKIATH

BBICTYIUICHHE MTpe3eHTaINeH

IIPY BBIMIOJIHEHUU YUYEOHBIX MPOEKTOB U HCCIEIOBAaHUI pacmpelnensiTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJauyaMH,
CIEIWTHh 32 BBINOJHEHWEM IUIAHA JCHCTBUM, AaJE€KBAaTHO OLCHUBATH
COOCTBEHHBIH  BKJIQJA B  JIEATENIBHOCTh  TpYMIBI,  BHICTPauBaTh

KOMMYHHKAaTHBHOC BBaI/IMOI[eI\/JICTBI/Ie, YYUTBIBass MHCHHUC OKPYKAIOIHUX

IIpoBepsiemble NpeAMeTHBIE Pe3yIbTAThl 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

WCTIOJIB30BATh TIOHSATHS
pa3nuyarth SBJICHUS 10 OMHCAHUIO MX XapaKTEPHBIX CBONCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

pacro3HaBaTh IPOSBICHHE W3YYEHHBIX (HU3MUECKUX SBICHUNA B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3NUECKHE SBJICHUS B MPHUPOJIE, TIPU
9TOM TIEPEBOAUTH MPAKTHYECKYI0 3aJadyy B Y4eOHYIO, BBIJICISATH
CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) HU3HUUECKUX SIBJICHUI

OIMMChIBATh M3YUYCHHLIC CBOMCTBA TEN U Q)HSI/I‘ICCKI/IC SABJICHUS, UCIIOJb3Ys

(1)I/I3I/I‘IGCKI/IC BCINYUHBI, npu OIIMCaHUU IMMpaBUJIBHO TPAKTOBAThH



1.5

1.6

1.7

1.8

1.9

1.10

(Gu3N4YeCKUi CMBICI MCIOJb3yEeMbIX BEIMYUH, 0003HAUEHUS U €IUHUIIBI
(GU3NYECKUX BEIUYMH, HAXOAWTh (OPMYJIBI, CBS3BIBAIONINE IaHHYIO
(GU3MYECKyl0 BEIMYUHY C JPYTUMH BEJIWYMHAMH, CTPOUTh TIpapuKu

HN3YYCHHBIX 3aBHUCHMOCTEH (l)mnqecxnx BCINYNH

XapaKTepu30BaTh CBOICTBAa Tel, (U3MYECKHe SIBICHUS M TPOLECCHI,
UCIIONB3ysl H3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CIOBECHYIO

(hopMyITHPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATUIECKOE BBIPAKCHHE

OGB}ICH}ITL (1)I/ISI/II-ICCKI/IG mponeccoel 1 CBOMCTBA TCJI, B TOM 4YHCJIIC U B
KOHTEKCTE CUTyalllil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 06'L$ICHGHI/IC n3 1 — 2 noruueckux
IaroB € MOMOIIBI0 1 — 2 W3y4YeHHBIX CBOWCTBA (DM3UYCCKUX SIBJICHHM,

(1)I/ISI/I‘I€CKI/IX 3daKOHa UK 3aKOHOMCPHOCTHU

pemars pacy€THble 3amadyd B 2 — 3 AEWCTBHS, HUCHOJb3ys 3aKOHBI U
(dbopMyTBl, CBsI3bIBarOIIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIIOBHS 3aladd 3allUChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTATOK
JaHHBIX JUIS peUIeHMs] 3aJayd, BBIOUPATh 3aKOHBI M (QOPMYJIBL,
HeoOXoAuMBble 171 €€ pellleHus,, NPOBOJUTH pPacdy€éThl U CpPaBHHUBATH

MIOJIYUYCHHOC 3HAYCHUC (1)I/I3I/IquK0ﬁ BCJINYHMHBI C U3BCCTHBIMU JaHHBIMU

pacno3HaBaThb MpOOJEMBI, KOTOPbIE MOXKHO PpEUINTh MpPU IOMOIIU
(U3NYECKUX METOJIOB, MCIIOJb3Yysl OMHCAHUE HCCICI0BaHMS, BBLACIATH
MIPOBEPSIEMOE  NPEAIOJIOKEHUE, OLEHUBATh IPABHIBHOCTh IOPSIKA

MMPOBCACHUA UCCIICAOBAHMS, NCJIATh BBIBObI

NPOBOANTH OMNBITHI MO HAOMIOACHMIO (U3MYECKUX SBICHUH WIH
¢buznIecKkux CBOICTB TEI: dbopmynHupoBaTh IIPOBEpSIEMBIE
MPEATIONIOKEHNUS, COOMPATh YCTAHOBKY M3 MPEIJIOKECHHOTO 000y 10BaHUS,

OTIMCBIBATH XOJI OTIBITA U (POPMYJIMPOBATH BHIBOJIBI

BBITIONTHSATH MPSIMbIE U3MEPEHHUS C UCTIOIH30BAaHIUEM aHATIOTOBBIX TPUOOPOB
U JIaTYUKOB (PU3NYECKUX BEJIMYHH, CPAaBHUBATH PE3YJIbTaThl U3MEPEHUI C

y4€TOM 33aHHON aOCOIIOTHON MOTPEIIHOCTH

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYMHBI OT
Opyrol C  MWCHONBb30BAHMEM IPSAMBIX  HW3MEPCHHMH:  IUIAHUPOBATh
UCCIIeZIOBaHNE, COOMpPATh YCTAHOBKY M BBINOJIHATH M3MEPEHHS, CIEHys
NPEUIOKEHHOMY  TUIaHy, (UKCHPOBATH  pe3yJbTaThbl  IOJYYEHHOU
3aBHCUMOCTH B BUJI€ TaOJIUIl U TPaQUKOB, A€7aTh BBIBOABI 110 pe3yIbTaTaM

HUCCIICAOBAaHUA



1.12

1.13

1.14

1.15

1.16

1.18

1.19

1.20

MIPOBOJIUTh KOCBEHHBbIE M3MEpEHMsI (U3UUYECKUX BEJIWYMH: IJIAHUPOBATH
U3MepeHusi, coOupaTb  SKCHEPUMEHTAIBbHYIO  YCTaHOBKY,  cCIleays

HpeﬂHO)KCHHOﬁ HHCTPYKIUHU, U BBIYHUCIATD 3HAYCHUEC BCIIMUYUHBL

co0Jr01aTh MpaBwUiia TEXHUKH 0€30MMacCHOCTH MU padboTe ¢ JabopaTOPHBIM

o0opyaoBaHuEM

XapaKTepu30BaTh TMPUHIMIIBI  JCUCTBUS U3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKHX YCTPOMCTB C OMOPOH Ha MX OMHCAHMS, UCTIONIB3Ys 3HAHHUS O
CBOWCTBaX (pU3MUECKUX SABICHMA U  HEOOXOAMMBbIE (HU3HUECKHUE

3aKOHOMCPHOCTH

pacrio3HaBaTb MHPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIILHBIC
npuOOpHl MO CXeMaM U CXEMaTHUYHBIM PHUCYHKaM, COCTABIATH CXEMBbI
SJIEKTPUYECKUX LEeNed C  MOCJIEAOBAaTEIbHBIM W IapajuleIbHbIM
COCIMHEHUEM DJIEMEHTOB, pa3jnyas yCJIOBHbIE 00O3HAUYEHHUS SIEMEHTOB
BJIEKTPUYECKUX LETIEH

NPUBOANTH  TpHUMEpHl  (HaxoauTh  HWHGMOpPMAIMIO O  TpUMepax)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKMX 3HAHUW B IOBCEAHEBHOU
KU3HH 711 0OecTieueHusi 0€30MacHOCTH MPU 0OpallleHuy ¢ MPUOopaMu U
TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHUSI 3I0POBBS U COOTIOACHUSI HOPM

9KOJIOTMUYECKOT0 TIOBEJICHUS B OKpY:KaloIllel cpeie

OCYIICCTBIISATh TMOUCK HWH(POpMAIUU (PU3UIECKOTO CONCPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUM M NYTEM CpaBHEHUSA
JIOTIOTHUTEIHHBIX NUCTOYHUKOB BBIJICISITh HH(OPMAIINIO, KOTOPAs SIBIISETCS

MIPOTHBOPEYNBOIN WIIH MOYKET OBITh HEJTOCTOBEPHOM

WCIIOJIb30BaTh MPH BBHIMOJIHEHUN Y4€OHBIX 3aJaHUIl HAyYHO-MOMYJISIPHYIO
AUTEpaTypy GU3NIECKOTO COIEepKaHMsl, CIIPABOYHBIC MaTEPUAIIbI, PECYpPCHI
cetu MuTepHer; BiIageTb NpuU€MaMHM KOHCIIEKTHPOBAHHUS TEKCTa,

npeoOpa3oBanus HH(HOPMAILIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpaTKHE YCTHBIE COOOLICHHS,
0000mass wHpOpMANUIO W3 HECKOJbKMX HCTOYHHUKOB (DHU3NYECKOTO
COJepXaHHs, B TOM 4YHCIE MyOJMYHO TPEACTABIATH PE3yJIbTaThI
IIPOEKTHON MJIM HCCIIENOBATEIBCKON NEATEIbHOCTH, TP 3TOM I'PaMOTHO
UCTOJb30BaTh M3YYCHHBIM TOHATUHHBIN ammapaT Kypca (U3HKH,

COIIPOBOKAATh BBICTYIIJICHUC HpGBGHTaHHGﬁ

IIpU  BBINIOJIHEHUM YYEOHBIX IPOEKTOB W UCCIENOBaHUM (pu3nuecKkux

IpoHeCcCoOB paclupeaAciIsATb 0053aHHOCTH B rpynmne B COOTBETCTBUU C



9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IOCTABJICHHBIMU 3aJ[a4aMU, CICAUTDH 3a BBIIIOJIHEHHUEM IUIaHA JEHCTBUU U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBINM BKIIAJ B
JIEATEIbHOCTD TPYIIIbI, BBICTPAUBAaTh KOMMYHHUKAaTUBHOE B3AUMOJECHCTBHE,

MIPOSIBIISISI TOTOBHOCTD Pa3penath KOH(MIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

HCII0JIb30BATh U3YUCHHBIC ITOHATHUSA

pasinvaThb ABJICHHUA 110 OITMCAHHUIO UX XaPaKTCPHBIX CBOIMCTB M Ha OCHOBE

OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘IGCKOG SIBJICHHC

pacno3HaBaTh MPOSIBICHHE W3YUYCHHBIX (U3NYECKUX SIBICHUU B
OKpY’KalOIIeM MUpE, B TOM Yuciie (U3NUYeCKUe SBICHUS B IPUPOAE, IPU
S9TOM TMEpPEeBOAUTh MPAKTUYECKYIO0 3aJady B Y4eOHYIO, BBIICNATH

CYILIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUIN

OIMCHIBATh N3yYEHHBIE CBOMCTBA TEJ U (PU3HUECKUE SBICHUS, UCTIONb3YS
¢u3nyeckre BETUYMHBI, TPU ONHUCAHWU MPABHIBHO TPAKTOBATh
(bu3nYecKuil CMBICT UCTIONIBb3YEMbIX BEJIMYHH, 0003HAUYCHUS U €AUHUIIBI
(bu3MYeCKUX BEIIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOLIUE JTaHHYIO
(Gu3NYECKy0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TpaduKu

W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH

XapaKTEepU30BaTh CBOMCTBA Tei, (U3MYECKUE SIBJICHUS M MPOIIECCHI,
WCIOJIb3YySl M3YYEHHbIC 3aKOHbI, IPpU 3TOM J1aBaTb CJIOBECHYIO

(hopMyJTHPOBKY 3aKOHA U 3aIMUCHIBATh €T0 MATEMATUIECKOE BBIPAKCHHE

OOBACHATh (PU3NYECKUE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE  CUTyalull  IPaKTUKO-OPUCHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2 —
3 JIOTMYEeCKMX INaroB C IOMOLIpI0 2 — 3 M3yYEHHBIX CBOMCTBa

(bU3NYECKHX SIBICHUH, GU3NIECKUX 3aKOHA MITM 3aKOHOMEPHOCTH

pemate pacué€THbple 3ajauu (omuparomuecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCIOJIB3YyS 3aKOHbl M (OpPMyJbl, CBSA3BIBAIOLINE
¢u3nvecKre BeIMUMHBL: HA OCHOBE aHaJIN3a yCIIOBHUS 3a/1a4H 3alHUChIBATh
KpaTKO€ yCIIOBHE, BBIABIATh HEJOCTAIONIME WM U30BITOUHBIE JJAHHBIE,

BBIOMPATH 3aKOHBI U POPMYJIBI, HEOOXOAUMBIE /IJIsl PEILICHHS, IPOBOIUTH



1.8

1.9

1.10

1.12

1.13

1.14

1.15

paC‘{éTH U OLCHHUBATL PCAIUCTHUYHOCTb IIOJYUCHHOTO 3HAUCHUA

(u3HYECKON BEITMIMHBI

pacro3HaBaTh NPOOJEMbI, KOTOPHIE MOXKHO PELIMTh TPH ITOMOIIH
(GU3MUECKUX METOJIOB, HUCIOJb3Ysl ONMCAHUE HCCIIENAO0BAHUS, BBIIEIATH
IIPOBEPSEMOE  NPEAIIONIOKEHUE, OLIEHUBAaTh IPAaBUIBHOCTH IIOPSAIKA
IIPOBEJCHHUS  MUCCIIEAOBAaHUA, JEJaTh  BBIBOJAbI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOICHHI U OTIHITOB

MPOBOJIUTH OMBITHl IO HAOIIOACHUIO (PHU3MUECKUX SBJICHUH WIH
(U3MUECKUX CBOMCTB TEI: CaMOCTOSTEIBHO COOMpATh yCTAaHOBKY W3
M30BITOYHOTO HAbOpa 000OpyAOBaHMS, OMHCHIBATH XOJ OIbBITA U €ro

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI

MIPOBOAUTH ITPU HEOOXOJUMOCTHU CEPUIO MPSAMBIX U3MEPEHUM, OTIpeaess
cpeiHee 3HaueHHWE H3MepseMoll BeIH4YMHBI ((POoKycHOe paccTosHHE
coOuparomeld JIMH3bI), OOOCHOBBIBATH BBHIOOp CIOCOOAa HW3MEPEHUSs

(u3mepuTensHOro mpubdopa)

MIPOBOJUTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIMYUH C
HCIIOJIb30BAHUEM TMPSMBIX H3MEpPEHUM: IJIaHMpPOBAaTh MCCIIEOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh yCTaHOBKY, (DUKCHPOBaTh pEe3yJbTaThl
MOJTyYSHHON 3aBHCUMOCTH (DU3MYECKMX BEIMYMH B BHJIC TaOIHIH

rpa(l)I/IKOB, ACJIaTh BBIBOABI IO PE3YJIbTaTaM UCCIICAOBAHUA

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIMYUH: IUNIAHUPOBATh
U3MEpeHus, cOOMpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIIOJHATH
U3MEpEHUs, CIeays NPeUI0KECHHON UHCTPYKIUH, BEIYNACIIATh 3HAYCHUE
BEJIMYMHBl UM AHAJIU3UPOBATH IIOJyYECHHBIC pPE3yJIbTaThl € Y4ETOM

3aJJaHHOM MOTPEIIHOCTH U3MEPEHUM

coOmoaTh TpaBWIa TEXHWKH O€30MacHOCTH Mpu  paboTre ¢

n1abopaToOpHBIM 000pYIOBaHUEM

pa3nuyaTh OCHOBHBIC TPHU3HAKK HW3YyUEHHBIX (PHU3HMUECKUX MOJETICH:
MaTepuagbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, TOUEUHBIH HUCTOUYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAas

MOJIEJTb ATOMHOTO sIJIpa

XapaKTepu30BaTh MPUHLMIIBI JEHCTBUS H3YYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM Ha UX ONMCAHMS, UCIIONb3YS 3HAHUS
0 CBOHCTBax (M3MYECKUX SBICHHA M HEOOXOIMMBbIE (U3NIECKHE

3aKOHOMCPHOCTHU



1.16

1.17

1.18

1.19

1.20

1.21

UCTOJB30BaTh CXEMbl M  CXCMAaTUYHbIC PHUCYHKH  HU3yUYCHHBIX
TEXHUYECKUX YCTPOWCTB, A3MEPUTEILHBIX nprubOpoB 3
TEXHOJIOTUYECKUX TPOILECCOB MPH PEIICHUH Y4YeOHO-TPAKTHUECKUX
3aaa4, ONTUYCCKHUE CXCMBbI IJIsd ITOCTPOCHUA I/I3O6pa)KeHI/II\/JI B IIJIOCKOM
3epKajie U COOUparoIei JTNH3e

MPUBOAUTL TMpUMEpPhl  (HAXOIUTh HWHGOpPMAIMIO O TpUMEpax)
MPAKTUYECKOTO HCIIOJIb30BaHMs (DU3MYECKUX 3HAHHWN B TOBCEIHEBHOM
YKU3HHM IS o0ecriedeHust 6€30macHOCTH ITPH 0OPAIIEeHUH ¢ IPUOOpaMH U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHMS 370POBbS M COOJIIOICHHS

HOPM 9KOJIOTHYECKOTO TIOBEACHUS B OKPYIKAIOIIEH cpejie

OCYIIECTBIIATh MOUCK HMH(pOpMaUU (U3UYECKOTO COICpPKaHUS B CETU
WuTepHeT, caMocTOsTENbHO (hOpMYITHpPYS MOMCKOBBIN 3aIPOC, HAXOIUTh
MyTH ONPEJEJICHUs JOCTOBEPHOCTH IMOJy4eHHON HHQOpManuu Ha

OCHOBEC MMCIOIIHUXCA 3HAHUM U JOINIOJITHUTCIBbHBIX KCTOYHHUKOB

UCHOJb30BaTh IPH  BBHIMOJHEHUM Y4YEOHBIX 3aJaHUi  HAay4HO-
MOMYJIIPHYIO JINTEPATypy (U3NYECKOTO COACPIKaHUs, CIpPaBOYHBIC
Marepuansl, pecypcbl cetd  VHTepHer; BiaxeTs  IpuéMamu
KOHCIIEKTUPOBAaHUS TEKCTa, MnpeoOpa3oBaHUs MHQOpPMAMKM W3 OAHON

3HAKOBOW CHUCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
nHpOpPMAIMK U3 HECKOJIBKMX MCTOYHUKOB (PH3MUECKOTO CONEPIKAHMS,
myOIU4HO MIPEICTaBIATh pE3yNbTaThI MPOEKTHOI WA
HCCIIEI0BATENIbCKON JIESATENIbHOCTH, MIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
V3Y4YCHHBIN TMOHATHUIHBIA ammapaT W3y4aemoro pasiaena (U3NKd U
COTMPOBOXAATh BBICTYIUICHHE MpE3eHTAIMEH ¢ y4ETOM OCOOEHHOCTEH

ayJuTOpun CBEPCTHUKOB

MPU BBIIIOJIHEHWU Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUNA (PU3MUECKHUX
MPOLIECCOB pAaCIpPEeIeNsATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMH 33Ja4aMH, CJICAUTH 3a BBIIIOJTHEHUEM IUIAHA JEHCTBUN
U KOPPEKTHPOBATh €r0, aJICKBAaTHO OIICHUBATh COOCTBEHHBIH BKJIA] B
NeSATEIbHOCTh IpyIIIbI, BBICTPANBAaTh KOMMYHHUKaTUBHOE

B3aUMOJICHCTBHE, MPOSIBIISS TOTOBHOCTh pa3peraTh KOH(IUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon Kon

pa3aeia 3JI€EMEHTAa

IIpoBepsieMble 3JIEeMEHTHI CO/IEPIKAHMSA

®U3UKA U EE POJIb B TO3HAHNU OKPYXXAIOIIIETO MUPA

1.1

1.2

1.4

1.5

®uszuka — Hayka O mpupone. SBineHus npupoabl. dPusnyeckue
SABJICHUA: MCXaHUYCCKUC, TCIIJIOBLIC, SJICKTPUUCCKNUEC, MAIHUTHBIC,

CBC€TOBBIC, 3BYKOBEIC

@dusnueckue BeaW4MHBL. M3MepeHue (U3MUECKMX BEIMYUH.
dusnueckue pUOOPBHIL. ITorpemnocts U3MEPECHUM.

MexayHapoaHas cUCTeMa €IMHHI]

EcTecTBeHHOHAY4YHBIN METOJ [IO3HAHUA: HalJ01eHue,
IOCTAaHOBKA ~ HAay4yHOIO  BONPOCA,  BBIIABMKEHHE  THIIOTE3,
HKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE HAOII01aeMOT0

SIBJICHUS
Onucanne GpU3NUECKUX SBICHUH ¢ TOMOIIBIO MOJIEeH

[IpakTuueckue pabOTHI:

H3mepenue paccTosHUM.

N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.

Ornpenenenne pa3MepoB MaJbIX TEJ.

N3Mmepenne TeMnepaTyphbl Py MOMOIIH KUIKOCTHOTO TEPMOMETPA

U JaT4YUKA TEMIIEPATypBI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

2.2

24

2.5

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl. OIBITHI,
JIOKa3bIBaIOLINE JUCKPETHOE CTPOCHHE BEIECTBA

JIBumxenue yactull BemecTBa. CBs3b CKOPOCTH ABMXKEHUS YAaCTHULL
¢ remnepatypoil. bpoyHoBckoe nBuxenue, 1updys3us
B3aumonelicTBue yacTul BEIIECTBA: MPUTSKEHUE U
OTTaJKUBaHUE

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ia30B, KUAKOCTEH U
TBEPABIX  (KPUCTAUIMYECKHUX) Tel. B3aumMocBaA3b  Mexny
CBOICTBaMM BEILECTB B PAa3HBIX arperaTHbIX COCTOSHMUAX U HX

ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

Oco0EHHOCTH arperaTHhIX COCTOSTHUN BOIBI



2.6

[TpakTuyeckue paboTHI:

OneHka guamMeTpa aromMa METOJIOM PsIoB (C HCIOJB30BaHUEM
dororpacduii).

OMBITHI 110 HAOJTIOACHHUIO TEIIOBOTO PACHIUPEHUS Ta30B.

OnbITBl 1O OOHApPYKEHUIO JIeHCTBUA CHJI  MOJIEKYJSIPHOTO

MMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexanuyeckoe JABWKEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE

JIBIKEHHUE

Ckopoctb. CpenHsisi CKOPOCTb NMpPU HEPAaBHOMEPHOM JABMXKEHHUU.

Pacuér nyTu 1 BpeMeHu ABUKEHUSA

SIBnenne wHepuuH. 3aKOH WHepHMH. B3ammopaeiicTBue Ten Kak
NpUYMHA U3MEHEHHUs CKOPOCTH JBIDKEHUS Tela. Macca kak mepa

HWHCPTHOCTH TEJIa

IInoTHOCTH BelIecTBa. CBs3b JIOTHOCTH € KOJIMYECTBOM MOJICKYJI

B €IMHUIE 00bEMA BEILIECTBA
Cuna Kak XapakTepUCTHKA B3aUMOICUCTBUS TEI

Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuiibl ¢ IOMOIIbIO

JTUHAMOMeETpa

SIBnenue TATOTEHMSA M cuia TshkecTH. CHia TSHKECTH Ha APYyrux

mwiadeTax. Bec Tena. HeBecomocTh

Cuna tpenus. TpeHue CKOJIBXKEHUS U TpeHHE MOKos. TpeHue B

IIPUPOJE U TEXHUKE

CnoxxeHue  Ccwi, HampaBiICHHBIX IO  OJHOW  MPSIMOM.

PaBHOelicTBYIOIIIAsA CUIT

[IpakTuueckue pabOTHI:

OnpeneneHne CKOPOCTH DPABHOMEPHOTO IBMXKEHHS (IIapUKa B
XKHUJIKOCTH, MOJICIA AJIEKTPHUECKOTO aBTOMOOMIISI M TaK Jjajee).
Omnpenenenne cpeHe CKOPOCTH CKOIBKESHHsI OpyCKa WITH IIaphKa
10 HAKJIOHHOW TUTOCKOCTH. OmpeeneHne IIOTHOCTH TBEPIOTO
tena. ONBITHI, JAEMOHCTPHUPYIOIIME 3aBHUCUMOCTh PACTSKECHUS
(mepopmanu) TIPYKUHBI OT TPUIOKECHHOW CHJIBL.  OTIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUSI CKOJBKEHUS OT

Beca TeJla U XapaKTepa COMPHUKACAIOIIUXCS TIOBEPXHOCTEH



3.11

3.12

@dusnueckue SBICHUS B IMPUPOJAE: NPUMEPHI JBUKEHUSA C
Pa3IMYHBIMU CKOPOCTSIMM B KMBOM M HEXKUBOW IIPUPOJE, ACUCTBHE

CHJIbI TPCHUS B IIPUPOAC U TCXHUKC

TexHuueckue yCcTpoicTBa: IMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEM 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Jasnenue tBEpAOro Tena. CrocoObl yMEHBIIECHUS U YBEIUUEHUS

JaBJICHUS

I[aBJ'ICHI/Ie rasa. 3aBHCHMOCTb JaBJICHUA TIa3a oOT O6’LéMa,

TEMIIepaTypbl

Hepenaqa JaBJICHUA TBépI[I)IMI/I TCJIaMH, XUJIKOCTAMH U ra3aMu.

3akoH Ilackang. ITHeBMaTHUEeCKHEe MAITUHEI

3aBHCHUMOCTh JaBJICHUS KUAKOCTU oT Ty OUHBI.
I'uapocratnueckuit  mapagokc.  CooOurarommuecst — COCyIbl.

FI/I,Z[paBJ'II/I‘ICCKI/IC MEXaHU3MBbI

Atmochepa 3emmmm u  atrmocdepHoe aaBiaeHue. [IpuunHBI
CYIIECTBOBaHMS  BO3AyIIHOM  obOomouku  3emum.  OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBIECHUS OT BBICOTHI

HaJl YpOBHEM MODs

Uzmepenne armocheproro nasienus. [Ipubopsl s u3mMepeHus

aTMOC(EpHOTO TaBJICHHS

JlelicTBME JKHMIKOCTM M Tra3a Ha NOTPYyKEHHOE B HUX TEJO.

BriTankuBaromias (apxumeoBa) cuia. 3aKkoH Apxumena
IInaBanue ten. Bo3ayxoriaBanue

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT 0OBEMaA
MOTPY>KEHHOM B KMAKOCTh 4acTu Tena. OnpegeneHue
BBITAJIKUBAIOLIEN CUJIbI, JEUCTBYIOLIEH HA TEJO, NOTPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH CHIIBI,
JNEUCTBYIOIIEH HAa TENO B XKUAKOCTH, OT Macchl Tena. OMBITHI,
JEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJIIKMBAIOIIEH  CHIIBI,
JIeMCTBYIOIIEH Ha TENO B JKUAKOCTH, OT 00BbEMaA MOTPYKEHHON B
JKUJKOCTh 4YacTH Tela W OT  IUIOTHOCTH  KUAKOCTH.
KonctpyupoBanue apeomeTpa WIM KOHCTPYMPOBAHUE JIOJKU M

OIpeieNieHnE €€ TPYy30IM0IbEMHOCTH



4.10

4.11

dusznyeckue SABICHUS B npupoac: BJIMIHHUC aTMOC(i)epHOFO

JTaBJICHUSI HA )KUBOW OpraHM3M, IJIaBaHUE PbIO
TexHUYeCKHE YCTPOICTBA: COOOIIAIOIINECS COCYIbI, YCTPOWCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHI Tmpecc, MaHOMETp, OapoMmerp,

BBICOTOMEP, IIOPLIHEBON HACOC, ApEOMETP

PABOTA, MOITHOCTDB, OHEPT U

5.1
5.2

53

5.4

5.5

5.6
5.7

5.8

5.9

5.10

5.11

8 KVIACC

Kon Kon

pas3geia 3JI€MEHTA

Mexannueckas pabota
MexaHnudeckasi MOITHOCTb

HpOCTHe MCXAaHU3MbI: pbIYar, 6J'IOK, HaKJIOHHasa IINIOCKOCTB.

[IpaBuiio paBHOBECHS pblYara
[IpumeneHne npaBuIa paBHOBECHs phlyara K OJ0Ky

«3onoroe mpaBwio» MexaHuKd. KoapduumeHt monezHoro
neicTBusl MexaHu3MoB. IIpocTeie MeXaHU3MBI B OBITY U TEXHUKE
[ToTeHManbHas SHEPTrUM TeJa, MOJHATOTO HaJ 3eMIIEN
Kunernueckas sHeprus

[lonHasg mexanuueckasi SHEPrusi. 3aKOH U3MEHEHUS U COXPAaHEHUs
MEXaHUYECKOH SHEPTUN

[TpakTuyeckue paboTHI:

#H#HPar###Onpenenenue pabOThl CHIIBI TPEHHS NIPH PABHOMEPHOM
JBUKEHHUHM TEJNa [0 TOPU30HTAIIBHOM MOBEpXHOCTU. MccnenoBanne
ycnoBuid paBHOBecHsi peiuara. M3mepenuwe KIIJ[ HakioHHOM
IJIOCKOCTH. M3ydeHue 3aKOoHa COXpAaHEHUS MEXaHUYEeCKOU
SHEPrUU

®u3nvecKue SIBICHNS B IPUPOJIE: PblYaru B TEJIE YEJIOBEKA
TexHu4eckue yCTpoMCTBa: pblyar, MOABHYKHBIA U HEIOABUKHBIN

6J'IOKI/I, HAKJIOHHAas IJIOCKOCTh, IIPOCTHIC MEXAHNU3MbI B 6I>ITy

IIpoBepsieMbIe 3JIeMEHTHI COAEPKAHUS

TEIUIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJOXEHHUS MOJIEKYJISIPHO-KUHETUUECKOH TEOPHUH

cTpoeHHs BemiecTBa. Macca u paszmepbl MouieKyd. OmnbIThL,



6.2

6.3

6.4
6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

MNOATBECPKAAOIINC OCHOBHBIC IIOJIOKCHUA MOJICKYJISIPHO-

KMHETUYECKOU TEOpPUU

Mopenu TBEPAOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSIHUI

BCIICCTBA. KpI/ICTaJ'IIII/I‘IeCKI/Ie n aMOpq)HBIC TCl1a

OOBsicHEeHHE CBOWMCTB Ta30B, KHAKOCTEH M TBEPABIX TN HA

OCHOBE ITOJIOKECHUM MOJIGKYJIHPHOKI/IHGTI/I‘IGCKOI\/'I TeOpUn
CMmauuBaHue U KallWJIJIAPHBIC SABJICHUA
Tennopoe PaCHINPCHUC U CIKATUC

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTbIO TEIJIOBOIO

IBIDKEHUS YaCTHIL

Baytpennss osHeprus. CnocoObl W3MEHEHHS BHYTPEHHEH

SHEPIUu: TCruionepeaada 1 COBCPUICHUC pa6OTBI

Bunpl  Temmomepenmauu:  TEMJIOMPOBOAHOCTb,  KOHBEKIIHS,

U3IyYeHUe
KoanuectBo TemnoTel. Y AelbHast TEMI0EMKOCTh BEIIECTBA

TenmooOMeH W TemjaoBOe paBHOBECHE. YPaBHEHHE TEIJIOBOTO
Oananca
[InaBneHue ¥ OTBEpAECBaHUE KPUCTALUIMYECKHUX  BEIIECTB.

VY nenpHas TEI0Ta MJIaBICHUS

[TapooOpazoBanne u KoHzaeHcauusa. HMcmapenue. Kunenwue.
VY nenpHas TEIUIoTa napooOpazoBaHMUsL. 3aBUCUMOCTh
TEMIIEPATyPbl KUIIEHUS OT aTMOC(EPHOIO JaBICHUS

Brnaxxnocts Bo3myxa

OHeprus TOIIUBA. Y IeNbHAs TEIIOTa CTOPaHUs

[Tpunuuner pabotel TemnoBbix aBurarenedt KIIJ rtemmosoro
asurarens. Tennossle ABUTraTeNy U 3alUTa OKPYIKAIOIEN Cpebl
3aKOH COXpaHEHUS M TPEBpAIICHUsS DSHEPruu B TEIUIOBBIX
mpoueccax

[TpakTrueckue padbOThI:

OnpITel 1O  OOHAPYKEHUIO JEHCTBUS CHJI  MOJIEKYJISPHOTO

MMPUTAKCHUA.



OnbITel MO BBIPAUIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COIM WU
caxapa.

OneITEl 10  HAOIOACHHUIO TEIUIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEH U TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OalIOHE IMINPHIIA.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT
ero o0bEéMa 1 HarpeBaHUs WIH OXJIAKICHUSI.

[TpoBepka TUIOTE3B! JIMHEHHON 3aBUCHMOCTH JJIMHBI CTOJIOMKA
KHUIKOCTH B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
Habmoienue n3aMeHeHus BHYTPEHHEH SHEPT UM Telia B pe3yjibTare
TeruIonepeiadn U paboThl BHEITHUX CHIL

UccnenoBanue siBIEHUS TEIUIOOOMEHA TIPH  CMEIIUBAaHUHU
XOJIOTHOW U TOPSTYEN BOJIBI.

OrnpeneneHre KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW IPHU
TEMI000MEHE C HArpeThIM METAUTHUECKUM LIAITHHIPOM.
Ornpenenenne yaenbHOU TEIT0OEMKOCTH BEIIECTBA.
UccnenoBanue nponecca ucnapeHus.

Ornpenenenrie OTHOCUTENbHON BJIaKHOCTH BO31yXa.

OHpeIIe.HeHI/Ie y,[[GHBHOﬁ TCIIJIOTHI IIJIaBJICHUA JIbJA.

®duznyeckue SABJICHUS B npupoae: MOBEPXHOCTHOC HATAXKCHUC U

KallWJUIPHBIC SABJICHUA B MTIPUPOAC, KPUCTAJUIBI B IPUPOIC,

018 n3nyuenue CoiHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE OpHU3bI;
0o0pa3oBaHuE poChl, TYMaHa, HHEs, CHeTa.
TexHudeckue ycTpoucTBa: KalWUIAPhL, IPUMEPHI UCIIOIb30BAHUS
6.19 KPUCTAJUIOB, XUIKOCTHBIM TEPMOMETpP, NaTYUK TEMIIEPaTypHl,

TEPMOC, CUCTEMA OTOIUIEHUS JOMOB, THTPOMETPbI, TICUXPOMETD,

napoBasi TypOMHa, IBUraTelb BHyTPEHHETO CTOPaHUsL.
SJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA
7.1 Onextpuzanus Tel. J[Ba poja 3MeKTPpUUECKHUX 3apsiioB

BSaHMO,HCﬁCTBHe 3aPSPKECHHBIX TCJI. 3aKkoH Ky.HOHa (38.BI/ICI/IMOCTB
7.2 CHJIBI BBHHMOHCﬁCTBHH 3APSPKCHHBIX TCJI OT BCIIMYUHBI 3apsa10B U

pacCTOSIHUSL MEXK/Ty TEJIaMu )



7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10
7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

Onexrpuueckoe nosie. HampsskEHHOCTh 2JEKTPUYECKOIrO MOJIS.
[lpuHIM ~ Cymeprno3ulMM  3JCKTPUYECKUX  mojed  (Ha

KaueCTBEHHOM YPOBHE)

Hocwurenn JIEKTPUYECKUX 3aps10B. DneMeHTapHbIN
anekTpudyeckuil 3apsa. CrpoeHue artoma. IlpoBomHuku u

JURJIEKTPUKU
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

DJIEKTPUUYECKUN TOK. Y CJIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUECKOIO

ToKa. VICTOUHUKH TTOCTOSIHHOT'O TOKa

JleHicTBHUSI  AJEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,

MarHUTHOE). DIEKTPHUUECKUI TOK B )KUJKOCTSIX U ra3ax
Onekrpuyeckas uenb. Cuiia Toka. IIEKTPUIECKOE HAMPSHKEHUE

CompoTuBlieHHE  NPOBOAHUKA.  YIEIBHOE  COMPOTHUBIICHHE

BEIIECTBA
3akon OMa it yyacTKa Lenu

[TocnenoBarenbHOE U MapaiieIbHOE COeTUHEHUE POBOTHUKOB
PaboTa M MOIIHOCTH 3JIEKTPUYECKOrO TOKa. 3akoH Jlxoyms —
Jlenna

DJeKTpUYecKre e U MOTPEOUTENN AIEKTPHUECKON SHEPTHH B
obITy. KopoTkoe 3ambikaHne

[TocTrossHHBIE MAarHUTHI. B3auMo1elicTBUE MOCTOSHHBIX MATHUTOB
MaruautHoe mosie. MarHuTHoe moje 3eMId U ero 3Ha4eHHue JUis
JKU3HU Ha 3emJie

OneiT  OpcTtena. MarHuTHoe TONie  DIEKTPHUYECKOro  TOKa.
[IpuMeHeHue >7EKTPOMarHiTOB B TEXHUKE

JlelicTBME MArHMTHOrO TIOJII HAa TMPOBOJHUK C TOKOM.
DneKkTpoABUTaTellb  NOCTOSHHOrO  Toka.  Mcmonb3oBaHue
JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIIopTe

Oneitel ®apanest. SIBneHHMe AJIEKTPOMArHUTHOW HHIYKIUH.

IIpaBuno Jlenna



7.19

7.20

Onexrporereparop. CrnocoObl  HOJTY4YEHHS  DIEKTPUUYECKOM
SHEPIUU. ODJEKTPOCTAHIIMM HA BO300HOBIISIEMBIX HCTOYHHMKAX

SHEPTUU

[TpakTudeckue paboOTHI:

OnBITH 110 HAONIOACHUIO DIICKTPU3ALNN TENl MHIYKIUEH U Tpu
COIIPUKOCHOBEHUH.

HccnenoBanue AecTBUS 3JIEKTPUUECKOTO MO HA TPOBOIHUKY U
JUDIIEKTPUKH.

C6opka 1 mpoBepka pabOThI ANMEKTPHUUECKON LEMH MOCTOSIHHOTO
TOKa.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHie HAMPsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI  TOKa, MIYIIETO 4Yepe3
pPE3UCTOpP, OT COMPOTHBICHUS PE3UCTOpAa M HANPSHKCHUS Ha
pe3ucTope.

OnBITH, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh  JIIEKTPHYECKOTO
COMPOTHBIICHUS TPOBOAHWKA OT €ro JJIMHBL, [JIOUIAIH
MIOTIEPEYHOTO CEUSHHSI U MaTepHasa.

IIpoBepka npaBuia CIIOKEHUSA HanpsHKeHU ! npu
MOCNe0BaTEeIbHOM COCIUHEHUH JBYX pe3ucTopoB. [IpoBepka
mpaBWwia Ui CUJIBl TOKAa TPU MapaIeIbHOM COSIUHEHHUH
pesuctopoB. OmnpeneneHue pabOTHl AIEKTPUUYECKOTO TOKA,
uaymero  uepes  pesucrop.  OnpeneneHue  MOIIHOCTH
AIIEKTPUYECKOTO TOKA, BBIJENIAeMON Ha pe3ucTope. MccnenoBanue
3aBUCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 JamIlouKy, OT
HanpspkeHuss Ha Hed. Ompenenenune KIIJ[ warpearens.
HccnenoBanne MarHUTHOTO — B3aMMOJEHMCTBHSI  MOCTOSIHHBIX
MarHuToB. M3yueHHne MarHUTHOTO MOJISI TOCTOSTHHBIX MarHUTOB
npu ux o0beIMHEHMH U pazfeneHud. MccnemoBanue aeicTBUs
AJIIEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpenky. OTmbIThI,
JEMOHCTPUPYIOIIME  3aBHCHMOCTb  CHJIBI  B3aUMOJECHCTBHUSA
KaTyIIKH C TOKOM M MarHuTta OT CHJIBI TOKa U HaIlpaBJICHUS TOKa

B KaTyIIKE. HSy‘IeHI/IC JEUCTBUS MAarHUTHOTO MOJIS HA IIPOBOAHUK



7.21
7.22
9 KJIACC
Kon Kon

pasacia 3JIEMCHTa

¢ TokoM. KouctpyupoBanme u  u3ydeHue  paboOThI
anektpoasurarens. M3mepenne KIIJ[ snexTpoasurarenbHoi
YCTaHOBKH. OnbIThI o HCCIIEOBaHUIO SBJICHUS
AIIEKTPOMArHUTHOW  MHIYKLIUW: HCCICNOBAaHUE H3MCHECHHU

SHAYCHUS U HAIIPABJIICHUS UHAYKIIUOHHOI'O TOKa

dusnueckre SBJICHHUS B TPHUPOJE: DJICKTPUUECKHE SIBICHUS B
atMocepe, 3JIEKTPUYECTBO JKHUBBIX OPraHMW3MOB, MarHUTHOE
noJie 3eMiu, Apeid moI0COB, PO MATHUTHOTO TIOJIS ITIS )KU3HU

Ha 3eMJIe, OJISIPHOE CUSHUE

TexHUYeCKHe yCTPOICTBA: IIEKTPOCKOI, aMIIepPMETP, BOILTMETD,
peocrar, CYETUHK IIEKTPUUECKOU JHEpruu,
AIIEKTPOOCBETUTENBHbBIE puoopHI, HarpeBaTelbHbIE
AIEKTPONPUOOPHI (TPUMEPHI), FIECKTPUICCKUE TPEIOXPAHUTEIH,
AIIEKTPOMArHUT,  JJCKTPOABUTATEIb  IMOCTOSHHOTO  TOKa,

rée’HepaTrop MmoCTOSAHHOTO TOKa

[IpoBepsieMble 2IEMEHTBI COAEPKAHUSA

MEXAHUWYECKUE SABJIEHUA

8.1

8.2
8.3

8.4

8.5
8.6

8.7

8.8

Mexannueckoe JABWKeHHE. MarepuanbHas Touka. Cucrema

oTcuéTa
OTHOCUTENBHOCTh MEXAHUUECKOTO IBHXKECHUS
PaBHOMEpHOE NMPAMOJIIMHEITHOE ABUKEHHIE

HepaBHomepHoe mpsiMonuHeiiHoe naBuxeHue. CpegHss H

MTHOBEHHAsl CKOPOCTb TeJla ITPU HEPABHOMEPHOM JIBUKEHUU
Yckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHENHOE JBUKECHUE
CsoOogunoe nagenue. Onbitel [Nanunes

PaBHOMepHOe nBHkKEeHHE TO OKpykHocTH. Ilepuox m uvacrora
oOpaiteHusl. JInnelinas u yIJIoBas CKOPOCTH.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

ITepssIii 3akoH HproTOHA



8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24
8.25
8.26

8.27

Bropoii 3akon HeroToHa

Tpetuii 3akon HeroToHa

[TpyHLIAI CynIeprO3ULINY CHII

Cuna ynpyroctu. 3akoH ['yka

Cuna TpeHus: cujla TPEHUs CKOJIBXKEHHS, CHJIa TPEHMs IOKOS,
JIpyTrHe BUJIbI TPEHUS

Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHHUE
CBOOOJHOIO NMaJACHUS

JBuxenne 1naHer Bokpyr Connna. IlepBas kocmuueckas
ckopocTs. HeBecoMoCTh 1 nieperpysku

PaBHOBecue MaTepraibHON TOUYKU. AOCOTIOTHO TBEPAOE TEJIO
PaBHOBecue TBEPAOTrO Tena C 3aKPEIVIEHHOW OCBhIO BpAICHUS.
MowmeHnT cuinsl. LleHnTp Tsxectu

Nmnynsc Tena. U3menenne nmnynsca. IMmyibe cuiibsl

3aKOH COXpaHEHMsI UMITyJIbCa

PeakTrBHOE IBMKEHNE

MexaHunueckast paboTa U MOLIHOCTb

PaGorta cun Tsxectu, ynpyroctd, TpeHus. CBs3b 3HEpPruu u
paboThI

IToreHunanbpHast SHEPrus Tena, MOJHATOrO HaJ IOBEPXHOCTHIO
3emun

[ToreHunanbpHast 3HEPrUs CXKaTON NPY>KUHbI

Kunernueckas sneprus. Teopema 0 KHHETUYECKOM SHEPTUU
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH

[TpakTuyeckue pabOTHI:

Onpenenenne cpeaHeldl CKOPOCTH CKOJIBKEHHsI Opycka WiIu
JIBIDKEHUSI IlIapUKa MO HAKJIOHHOM IIockocTH. OmpeneneHue
YCKOpPEHUsI Tena TMpU PaBHOYCKOPEHHOM JBHKEHUH 10
HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IYTH  OT  BpPEMEHHM  IIPU
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HauaIbHOW CKOPOCTH.
[TpoBepka runoTe3sl: €Ciu MPU PaBHOYCKOPEHHOM JIBUKEHUH 0€3
HayaJbHOM CKOPOCTH MyTH OTHOCSITCS KaK Psii HEYETHBIX YUCET,

TO COOTBETCTBYIOIIUEC IMMPOMECKYTKH BPEMCHH OJJMHAKOBEI.



8.28

8.29

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHUS OT CHIIBI
HOpMasIbHOTO JnaBieHus. OnpeneneHue Kod((GUIMEHTA TPEHUS
ckonbxeHus. OnpeaeneHue KECTKOCTH NpykuHbl. OnpeneneHne
palboTHI CHUJIBI TPEHHs TPH PABHOMEPHOM JIBIDKCHHH Tela IO
TOPU30HTANIBHON MMOBEepXHOCTU. OmnpeneneHre padOThl CHUIIbI
VOPYrocTd TpH  TMOIbEME Tpy3a C  HCIOJIB30BaHHEM
HETIOIBM)KHOTO M TTOJIBIKHOTO OJIOKOB

dusnyeckue SBICHUS B IPUPOJIC: IPUINBHI ¥ OTIIMBEI, ABHKCHUE
riaHeT COJIHEYHOH CHCTEMBI, PEaKTUBHOE JBHKCHHME >KHUBBIX
OpTraHU3MOB

TexHudyeckne yCTpOWCTBA: CHHIOMETP, JATYUKH ITOJIOKCHHS,

pPacCTOSIHUS U YCKOPEHMS, paKEThI

MEXAHNYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6

9.7

Konebarensnoe JABHMIKCHUC. OCHOBHEBIE XapPaKTCPUCTHUKHU

KOoJIeOaHUI: IEPHO/I, 4aCTOTa, aMIUIUTY/1a

MaremMatnueckuii W NPYKUHHBIA MasTHUKH. [IpeBpaiieHue

SHEPTHUH MPHU KOJIeOATEILHOM IBUKEHUU
3aryxatomue kojebaHus. BeinyxneHHble kKonebanus. Pezonanc

Mexanndyeckne BOJHBL. (CBONCTBAa  MEXaHWYECKMX  BOJIH.
IIpononbHbIE U NIONIEpEYHBIEC BOIHBIL. JJJIMHA BOJHBI U CKOPOCTH €€
pacmpocTpaHeHus. MexaHu4ecKne BOJHBI B TBEPIAOM Telle,
CEMCMUYECKHUE BOJIHBI

3ByK. [')poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa
Wudpa3Byk u yapTpa3BykK

[TpakTudeckue paboOThI:

Ornpenenenne 4acTOTHl U MEpUoja KoJieOaHUN MaTeMaTHIeCKOTO
MasTHHKA.

OrmpeneneHre 4YacTOThl M TMepuofa KOJIeOaHWM NPYyKKUHHOTO
MasTHHKA

UccnenoBanue 3aBUCUMOCTH Meproa KoJaeOaHU MOABEIIICHHOTO
K HUTH Tpy3a OT JJIMHBI HUTH. VccienoBaHue 3aBUCUMOCTH
neproaa KojeOaHui TPYKHHHOTO MasTHHKa OT MAacChl rpys3a.
[IpoBepka  HE3aBUCHUMOCTH TepuoAa  KolebaHWl  Tpy3a,
MO/IBEIIEHHOTO K HUTH, OT MACChl Ipy3a U KECTKOCTH MPY>KUHBI.

W3mepenue yckopeHusi CBOOOTHOTO MaJieHHs



10

11

9.8

9.9

@u3nyeckue SABJICHUA B IPUPOJAE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMUYECKUE BOJIHBI, LYHAMH,

9XO0

TexHu4yecKkue yCcTpoHCTBa: 3X0JIO0T, UCIOIb30BaHUE yJIbTPa3ByKa

B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 ONEeKTpOMarHUTHOE MoJje. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA
' AJIEKTPOMATrHUTHBIX BOJIH

10.2 [[Ikana 371eKTPOMAarHUTHBIX BOJH

103 DnekTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BomHoBbIE
' CBOWCTBA CBETa

[TpakTuueckue pabOTHI:
10.4 N3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOUIIBHOTO TenedoHa

105 duznueckre SBICHUS B TMPUPOJC: OHOJOTHYECKOE EHCTBHE
' BUJIUMOTO, YIIETPAQHUOIETOBOTO U PEHTIC€HOBCKOTO U3TyUEHUI

10.6 TexHUYeCKHuEe YCTPONCTBA: HCIOIb30BAHUE BJIEKTPOMATrHUTHBIX
' BOJIH JIJI1 COTOBOI CBS3U

CBETOBBIE SABJIEHUA

11.1 JlyueBast moznensb cBera. ICTOUHMKH cBETa

11.2 [IpsamonnHENHOE PacIpOCTPAHEHNE CBETA

11.3 Otpaxxenue cBeta. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETa

114 IIpenomiienne cBeTta. 3akoH mpenaomieHus cBera. llomHoe
' BHYTPEHHEE OTPAKEHUE CBETA

I1.5 JInnza. Xop ydeid B IMH3E

11.6 Ornruueckas cuctema ¢GoToarnmapara, MUKpPOCKOIIa U TeIeCKomna

11.7 I'ma3 kak onrtuyeckas cucteMa. bIM30pyKOCTh U TaTbHO30PKOCTh

118 Pasnoxxenne Oemoro cBera B crekTp. Onbitel HploToHA.

11.9

CroxeHne CeKTpaJIbHBIX BETOB. Jlucnepcus cBeta

[TpakTrueckue pabOTHI:

I/ICCHGI[OBaHI/IC 3aBUCHUMOCTH YTI'Jia OTPaKCHUA CBCTOBOIO JIy4da OT
yTJia najieHusl.

W3ydeHne XapaKTepHCTUK W300paK€HUS MPEAMETa B ILIOCKOM

3epKaie.
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11.10

11.11

HccnenoBaHue 3aBUCHMOCTH YTJIa MIPEJIOMIICHUsI CBETOBOTO JIyya
OT yTJla Ma/IeHUs] Ha TPaHMIIE «BO3AYX — CTEKIIO».

[Tonyuyenue n300paxkeHU ¢ MOMOIIBIO COOMPAIOLIEH JTHH3BI.
OnpeneneHre (QOKYCHOTO pPACCTOSHUS W ONTHYECKOW CHIIBI
coOuparoien JTUH3bIL.

OnbITHI O Pa3yIoKEHNUIO OEJI0Tr0 CBETa B CIEKTP.

OnbITH IO BOCIPUATHUIO I[BETAa MPEIMETOB NPH UX HAOIIOJCHUN
Yyepe3 [IBETOBbIEC (PMIIBTPHI

®dusnueckue sBieHus B npupoje: 3atmenus Connua u JlyHsl,
[BETa TeJ, ONTHYECKHE sBIeHUs B aTmocdepe (uBeT HeOa,
pedpakuus, paayra, MUPax)

TexHuueckue yCTpoicTBa: OYKM, NEpUCKOM, (oToanmapar,

OIITUYCCKUE CBETOBOAbBI

KBAHTOBBIE ABJIEHUA

12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

Oneitel Pesepdopna u muanerapHas monenb atoma. Mogenb
aroma bopa

Hcnyckanue u nornounieHue ceera aromoM. KanTsl. JInneiuaTeie
CHEKTPBI

PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3ITydeHHs

Crpoenue atomHoro sjapa. HykiioHHas MoJienb aTOMHOTO sApa.
H30TombI

PannoaktuBHble npeBpaimenus. [lepron mosypacnaga aTOMHBIX
a1ep

SnepHble peakuny. 3aKOHBI COXPaHEHMS 3apsI0BOTO U MACCOBOTO
yucel

OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

Peakuuu cunresa u nenenus saep. Mcrounuku snepruun ConHua
" 3BE3N

SAnepnas sHepretuka. J[eficTBUE paMOAKTUBHBIX U3JTyYEHUN Ha
JKUBbIE OPraHU3MBbI

[TpakTuyeckue pabOTHI:

HabmnroneHue crjionHbIX U JIMHEHYAThIX CIIEKTPOB U3ITYUYEHHUS.
HccnenoBaHue TPEKOB: H3MEPEHUE SHEPrUM YACTHUIBI IO

TOPMO3HOMY ITyTH (110 (hoTOrpadusim).



12.11

12.12

W3mepeHue paanoakTUBHOTO (poHa

Du3NYECKUE SIBICHUS B IPUPOJIC: €CTECTBEHHBIN PaguOaKTUBHbBIN
(oH, KOCMHYECKHUE JTy4H, PAANOAKTHBHOE U3TYUCHHUE IPHUPOTHBIX
MUHEPAJIOB, NEHCTBUE PAAUOAKTUBHBIX M3JTyYeHUH Ha OpraHu3M

YCJIO0BCKa

TexHudeckue yCTPOMCTBA: CIEKTPOCKOI, WHAMBUAYAJIBHBIN

JIO3UMETP, Kamepa Busibcona



ITPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMU A

Kon
NMpoBePsAEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBaHUSA K IPEeAMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/bHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose ®T'OC

[lonumanue ponu  GU3MKK B HAydyHOW  KapTUHE  MHPa;
c(hOopMHUPOBAHHOCTH OA30BBIX MPEICTABICHHM O 3aKOHOMEPHOM CBSI3U U
MIO3HABAEMOCTH SIBJIICHUI PUPOJIBI, O POJI IKCIIEPUMEHTA B (PU3HKE, O
cucteMoobpa3zyrouieil ponu (U3NKU B Pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHA, 00 3BOJIONMH (PU3MYECKUX 3HAHUHN U UX POIU
B IIEJIOCTHOM €CTECTBEHHOHAyYHOW KapTUHE MHpa, O BKJIAJE
pOCCHICKMX M 3apyOeXHbIX Y4Y€HBIX-(DM3UKOB B pa3BUTHE HAYKH,
00BSICHEHUE TPOILIECCOB OKPYKAIOIIETO0 MUPA, Pa3BUTHE TEXHUKH U

TEXHOJIOTUN

3HaHus 0 BUIaX MaTepHH (BEIIECTBO U MOJIE), O IBUKEHUH KaK Criocode
CYILIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH CTPOCHHUS
BEIIeCTBAa, O  (U3MYECKOH  CYUIHOCTH  SIBIEHUM  NPHUPOJIBI
(MEXaHMYECKHX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX W KBAHTOBBIX);
YMEHHUE Pa3IuyaTh SIBJICHUS 110 OMUCAHUIO UX XapaKTEePHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOMIMUX JAHHOE (PU3UUYECKOE SIBICHUE;
YMEHHUE pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (DU3NYECKUX SBJICHUH B

OKPY’KaIOIIeM MHUPE, BBIJIETISISI X CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH NOHATHIHOI'O amnmnapara 1 CAMBOJIMYCCKOI'O A3bIKa
(U3UKK W UCTIONB30BaHUE MX Ui PELICHHS YYCOHBIX 3a/1a4; YMEHHE
XapaKTCPHU30BaATh CBOICTBa TECII, (1)I/ISI/I‘~I€CKI/I€ SABJICHUS W TIPOLECCCHI,
UCTIONB3Ys (YHIAMEHTAIBHBIC U SMITUPUYCCKUE 3aKOHBI

YMeHHe ONMChIBaTh H3yUCHHBIE CBOMCTBA TENl M (PM3UUCCKUE SIBICHUS,
UCTIONB3YS (PU3UUYECKUE BETHUNHBI

BJ'IaILCHI/Ie OCHOBaMH MCTOAOB HAYYHOTO TIO3HAHUA C y‘-IéTOM
coOMoIeHHsI TPpaBWJI 0€30MMacHOr0 TpyAa: HaOMoeHHE (PU3MUECKUX

SIBJICHUMN:



YMEHHE CaMOCTOSATEIILHO COOUPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY U3
JAHHOTO Habopa O0OpYAOBaHHS IO HHCTPYKLUH, OIHCHIBATH XOJ
OTIBITA U 3aIMCHIBATH €TI0 Pe3yJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
MPOBE/ICHUE TPSMBIX U KOCBEHHBIX U3MEPECHUHN (DPU3NIECKUX BEITHYHH:
YMEHHE IUIAHUPOBAaTh H3MEPEHHUs, CaMOCTOSTEIbHO COOHMpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY TI0 HWHCTPYKIHMH, BBIYHCIIATH
3HAYEHUE BEJIWYMHBI M AHAJIM3HPOBATH IOJYUYCHHbIE PE3yJIbTaThl C
y4E€TOM 3aJaHHOU MOTPELIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IPOBEICHUE  HECJIOXKHBIX  OKCIIEPUMEHTAIBHBIX  UCCIIEOBaHUIL;
CaMOCTOSITEJILHO ~ cOOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY H
IPOBOJIUTH UCCIIEI0BAaHUE 110 MHCTPYKIIMHU, IPEJICTABIATH NOJTYUCHHBIE
3aBUCUMOCTH (PM3MUECKUX BEIMYUH B BHIEC TaOIUI] M TpaduKOB,
YUUTBIBaTh IOTPEIIHOCTH, JelaThb BBIBOJBI IO  pe3yjibTaTaM

HUCCICI0OBaHU

[loHnmaHue  XapakTEpHBIX  CBOWCTB  (PU3UUECKHUX  MOJEJeH
(MaTepuanbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, MOAEIH CTPOCHMS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJj, IUIAHETapHas MOJEIb AaToMa,
HYKJIOHHasi MOJEJb aTOMHOIO 5pa) U yMEHHME NPUMEHATb UX Ui

00BsICHEHUS! PU3UUECKUX MTPOIIECCOB

YMeHue oOBSACHATH (PU3UUECKHE IMPOIECChl M CBOWCTBA Tell, B TOM
YUClI€ M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUUHHO-CIICICTBEHHbIE CBSA3U U
CTPOUTHh OOBSICHEHHE C ONMOPON Ha M3yUEHHBIE CBOIMCTBA (PU3NYECKUX

HBHCHHﬁ, Q)HSHHGCKI/IC 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMmeHue pemaTh pacu€THble 3amaud (Ha 6ase 2 — 3 ypaBHEHHH),
UCHONB3Yysl 3aKOHBI M (GOpPMyJIbl, CBSI3bIBAIOLIUE  (hU3HUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBATh KpaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLUE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIBL,
HEoO0XouMBbIe Ul €€ pellIeHMs], UCIOIb30BaTh CIIPABOYHBIE JaHHbIE,
IIPOBOJNUTH pPacy€Tbl M OLEHUBATH PEATUCTUYHOCTH ITOJIYYEHHOI'O
3HA4YeHUsl (PU3MUYECKON BEITMUMHBI; YMEHHE ONpEAENATh Pa3MEPHOCTb
¢u3nYeCcKOil BEMYNHBI, TOTYUYEHHON IPU PEILICHUH 3a7aun

YMeHue XapakTepu3oBaTb I[PUHLMIIBI  JEHUCTBHS  TEXHHYECKHUX

YCTPOICTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX

TCXHOJIOTHYCCKUX MPOLUECCOB M0 UX OIMUCAHUIO, UCIIOJIb3Yd 3HAHUA O



10

11

CBOMCTBax (1)I/I3I/I‘IeCKI/IX SIBJICHUM U H606XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IG

3aKOHOMEPHOCTHU

YMeHHe HCIoNb30BaTh 3HAHUSA O (U3MYECKUX  SBICHUSX B
MOBCETHEBHONW KW3HHM i1 OOecmedeHuss Oe30MacHOCTH  TMpH
oOpalieHny ¢ OBITOBBIMH IPUOOPAMU M TEXHUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHHUsI 3M0pOBbS M COONIONCHHS HOPM  JKOJIOTHYECKOTO
MOBEJCHUS B OKpY)KaloLled cpenae; MOHUMAaHUE HEOOXOIUMOCTH
NPUMEHEHHS JOCTHKCHUIN (QU3UKH U TEXHOJIOTHI U palliOHAIBHOTO

IIPUPOIONIOIB30BaAHUS

OneIT TIOWCKA, MpeoOpa3oBaHWsl M MpeICTaBiIeHHs WHopMau
(UBUYECKOTO COJEP)KaHHMsI C MCIOJIb30BaHUEM HHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH; YMEHHUE OIIEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(OpManMi Ha OCHOBE WMEIONIUXCS 3HAHUN W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  yMEHUE  HCIOJIb30BaTh  MpHU
BBIMIOJTHEHUH Y4YeOHBIX 3a/laHuil Hay4HO-TIOMYJIAPHYIO JHUTEpaTypy
(U3HYECKOTO COACpIKAHMSI, CIPABOYHBIE MATEPHAIIBI, PECYPCHl CETH
WntepHer; BrnajgeHue 0a30BBIMM  HaBbIKAMHU  IPeoOpa30BaHUA
uHbOpMallMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTyl0; yMCHHE
co3/aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIIEHUS HA OCHOBE

I/IH(I)OpMaI_II/II/I U3 HCCKOJIIBKMX NCTOYHHUKOB



INEPEYEHD 9JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
1O ®U3UKE

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
MEXAHUWUYECKUE ABJIEHUA

MexaHn4deckoe JABHMOKCHUC. MaTepI/IaJ'ILHaH TOYKa. Cucrema OTCuéTa.

OTHOCUTENHHOCTh JABUXXCHUA

PaBHOMepHOe 1 HepaBHOMepHOe nBWkeHue. CpenHsas ckopocTb. Popmyna i

BBIYUCIICHUS CpellHell ckopocTh: v = S/t

PaBHOMEpHOE TPSMOJIMHENHOE IBHKEHUE. 3aBUCHMOCTh KOOPJIMHATHI Tejla OT

BPEMEHH B CIIy4ae pABHOMEPHOTO IIPSIMOJIMHEWHOIO IBUKECHHUS:

x(f)=x,+vt
rpaQ)I/IKI/I 3aBUCUMOCTH OT BpPEMCHH [UIA MNPOCKOHU CKOPOCTHU, IIPOCKIHNU

NEPpEMEIICHHU A, TYTU, KOOPAHWHATLI ITPU PABHOMCPHOM HpHMOJ’IHHGfIHOM JABMOKCHUN

3aBUCUMOCTh KOOpPIMHATHI Te€la OT BPEMEHM B Cllydya€ pPaBHOYCKOPEHHOTO

HpﬂMOHHHeﬁHOFO JABWKCHUA:

Sl =vy #f+ay=

[ ] Ry

@opMysbl I MPOEKLUUU IEPEMELIEHUs, IPOCKIUHA CKOPOCTH U IPOECKLIHH

YCKOPEHHUS IPU paBHOYCKOPEHHOM MPSMOIMHEHHOM JABMKEHUH:

-

¢
Sy (f) =Up,T+a, - E ’

U.\'U) =Up, +a, -1,

a.(f) =canst,

5 5

Uy, — Uy, =2a.s,
I'pacduku 3aBUCUMOCTH OT BpEMEHHU ISl POCKIINH yCKOPEHUS, IPOCKIIMH CKOPOCTH,
MPOEKIMH TEPEMEIIEeHUs, KOOPAUHATHI MPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
TBUKCHUH
CBoOogHoe maneHue. DopMyIibl, ONMUCHIBAIOIINE CBOOOJHOE TaJCHUE Tela IIOo
BEPTUKAIH (IBUKEHHE TeJa BHU3 WJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTU 3€MIIN).
I'paduku 3aBUCUMOCTH OT BpEMEHU JJIsl TPOSKIIMH YCKOPEHUSI, IPOEKIIUU CKOPOCTH

1 KOOPAWHATEI ITPU CBO6OI[HOM naacHu TE€jia o BEPTUKATIU

CKopocTh paBHOMEPHOTO JBUKEHHUSI TeJla 10 OKpY>KHOCTH. HarpaBieHnue ckopocTH.



1.7

1.8
1.9

1.10

1.11

1.12

1.13

1.14

@dopmMyna A7 BBIYMCIEHUS CKOPOCTH 4Yepe3 pauyC OKPYXKHOCTH U IEpHOA

oOpareHus:
2mR
L=
T

HCHTpOCTpeMI/ITeJ'ILHOG YCKOpCHHUC. HaHpaBHeHI/IC HCHTPOCTPEMUTCIILHOT'O

ycKopeHusi. @opmyJia 1l BBIYUCICHHS YCKOPEHUS:

dopmyiia, cBA3BIBAIOLIAS IEPUOJL U YACTOTY OOpaICHUS:

vl
T

Macca. IInoTHOCTE BellecTBa. cDOpMy.]'IEI JJI BBIYUCIICHUS IIJIOTHOCTH .

_m
V

Cuna — BexkTopHas ¢puzudeckas BeanduHa. CI0KeHHe CHT
SBnenne unepuuu. [lepsrerit 3akon HeroToHa

Bropoii 3akon HerotoHa:

F=m-d
CoHarpaBieHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CHJIbI, ICUCTBYIOIIEH Ha
TE0

Bzaumopencreue ten. Tpernit 3akoH HeroToHa:
Fyy=-Fi

Tpenue nokos u TpeHue ckoibxeHHus. PopMyna A BIUKUCICHHUS MOIYJS CHIIBI

TPCHUA CKOJIbKCHUS:

FIP:;L-N

Hedpopmanuss Tena. VYopyrue u Heynpyrue jaedopManuu. 3aKoH yHOpyroi

nedopmaruu (3axoH ['yka):
F=k-Al
BcemupHoe TsaroTeHre. 3aKOH BCEMUPHOTO TATOTCHUS:

my -,
F=Gg.—1 _2

R
Cuna TshKecTd. Y CKOpeHHe CBOOOHOTO TaACHHUS.

dopmyia A7 BHIYMCICHUS CHITBI TSHKECTH BOIM3H MmoBepxHocTH 3emin: F = mg.



1.15

1.16

1.17

1.18

1.19

1.20

I[BI/I)KGHI/IC IUTIaHET BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHUYCCKast CKOPOCTh. HesecomocTh

U TIEpPETPY3KH
Wmnynbce Tena — BeKTopHast (pusnyeckasi BeTHUMHA.
D=mi
Nmnynse cucremsl Tel. U3MeHeHnue uMmyibca. IMImyibe criibl
3aKOH COXpaHEeHMsI UMITYJIbca JJI 3aMKHYTOM CUCTEMBI Te:
p=myU +m, U, =const
PeakTuBHOE IBUXEHUE

Mexannueckas pabota. @opmyia AJisi BBIUUCICHUS paOOThI CUJIBL:

A=Fsoosc
Mexannueckass MOITHOCTE:

v=24
I

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrUs. (DopMyna JJIA BBIYUCJIICHUA

KUHETUYECKON SHEPIUU:

H!Uz
Br=

TeopeMa 0 KMHETUYECKOU SHCPIUH. (DOpMYJ'Ia JJIs1 BBIYHMCIICHHUA HOTGHI_IPIaJIBHOﬁ

OHCPIUM TCJia, IOAHATOrO

HaJ 3eMuéii:

E,= mgh

MexaHuyeckas SHEpPIrus:
E=E;+E p

3aKOH COXpaHEHHSI MEXaHUYECKOHN sHepruu. @opmyJia [ 3aKOHA COXPaHEHUS
MEXaHUYECKON DHEPIUU B OTCYTCTBUE CUJI TpeHUs: £ = const.

[IpeBpanieHne MEXaHU4YECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHHUS.

[IpocTele MEXaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.

Poraar. MowmenT cunbl: M - FL

VYcioBue paBHOBECHS phluara:
M +M +..=0

[MonBwxHbIHM 1 HenoABWXKHBIN 0510kU. KITJI mpocThIX MexaHU3MOB,



1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

n= Aummnaa
A‘S&IIMHH
JlaBiienue TBEpIOTO TENA.
@®opMy:ia 17151 BBIYUCICHHS 1aBICHUs TBEPIOTO Tena:

_F
P=5-

JaBnenue raza. ATMocepHoe JaBlIeHHE.

FHZ[pOCTaTI/ILIGCKOG AAaBJICHUC BHYTPH KUIKOCTH.

®opmyiia 11 BBIYUCICHUS JABJICHUSI BHYTPU KUJIKOCTH:
p=pgh+p_,

3axoH Ilackans. I'mapaBaudeckuii npecc

3akon Apxumena. dopmyna Ang  onpenereHHs  BHITAIKUBAIONICH  CHIIBI,

JEHCTBYIOIEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:

F A T pgv
VYcnosue miaBanus tena. [lnaBanue cy10B U BO3yXOIIaBaHUE

Mexanuueckue koneOaHus. AMIUTUTYAa, IEPHOA U YacToTa Konebanuii. dopmyua,

CBSI3BIBAIOIAS YACTOTY W MIEPHO]T KOJICOaHUH:

Marematuueckuii W INpYKUHHBIA MasTHUKU. [IpeBpaimeHue oSHepruv Ipu

KOJIeOaTEeTbHOM JIBHYKCHUT
3aryxatomue koieOanus. BeiHyXkaeHHble konebanus. Pesonanc

Mexannyeckue BOJHBEL. [IpomonpHbIE W TMONEpedyHbIe BOJHBL J[iMHA BOJHBI U
CKOPOCTb paclpOCTPAHEHHUS BOJIHBI:

h=v-T
3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpaskeHHE 3ByKOBOM BOJIHBI Ha TPaHULIE ABYX
cpen. Uudpas3Byk u ynbpTpasByk
Ipaxmuueckue pabomuol
HN3mepenune cpegHel IUIOTHOCTH BEIIECTBA; apXUMENOBOM CHIIbI; KECTKOCTH
MPYXKUHBL, KO3(PQPUIIMEHTa TPEHUsI CKOJbXKEHUS; PAaOOThl CUJIBl TPEHHS, CHIIbI
YOPYTOCTH; CpEIHEH CKOPOCTH IBWKEHHS Opycka MO HAKIOHHOW IUIOCKOCTH;
yCKOpeHus: Opycka Mpu JBUKEHUU 110 HAKIOHHOM IJIOCKOCTH; YaCTOThI U IEpHUoaa

KojeOaHWi MaTeMaTHMYeCKOTO MAasSTHHKA; YacTOTHl M Iepuoja KoyieOaHuit



1.30

1.31

2.1

2.2

23
24
2.5

2.6

NPY’>KMHHOTO MasTHUKA; MOMEHTa CHJIbI, J€MCTBYIOIEro Ha pbluar; paboThl CHIIbI
YIPYTOCTH TPU NOTBbEME Tpy3a C MOMOIIBIO HETIOJABHKHOTO OJIOKa; paOOThI CHITBI
yHIPYTOCTH MPH MOIBEME I'py3a ¢ HOMOIIBIO OABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CUIIBI OT 00BbEMa MOTPYKEHHOW YacTH
TeJla U OT IJIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAIKHBAIOIIEH CHIIBI OT MacChl
TCJIa, CHUJIbI TPCHUA CKOJBXCHUSA OT CHUJIbI HOPMAJIbHOI'O AaBJICHUA M OT poJaa
MOBEPXHOCTH; CHJIBl YHPYTrOCTH, BO3HHUKAIOIIEW B MpyXHHE, OT CTENEHHU
negopManuy MPYKUHBL, YCKOpPEHHUS Opycka OT yrjla HakjOHAa HaIpaBsIONICH;
nepruosia (4acToThl) KoJ€OaHWII HUTSHOIO MasTHUKA OT JJMHBI HUTH; NEpUOJa
Kose0aHUi TPY>KUHHOTO MAasTHUKA OT MAacChl Ipy3a M JKECTKOCTH TPYKUHBI;
UCCIIeZIOBaHNE HE3aBUCUMOCTH MEpHOa KOJICOAHNH HUTSIHOTO MasTHUKA OT Macchl

rpy3a. IIpoBepka yciaoBusl paBHOBECHS pbluara

Qu3zuueckue s61eHUs 8 npupooe: TPUMEPHI ABMKCHUS C PA3IMYHBIMUA CKOPOCTSIMU B
KUBOU M HEXXKUBOU MPUPOJIE, ACUCTBUE CUITBI TPEHUS B IPUPOJIE U TEXHUKE, TPUIIUBbI
Y OTJIUBBI, JBKEHUE TuIaHeT COJTHEYHOM CUCTEMBbI, PEaKTUBHOE JBUKEHUE JKUBBIX
OpPraHU3MOB, PblYaru B TeJ€ YeJIOBeKa, BIUSIHIUE aTMOC(HEPHOTO NaBJICHUS HA KUBOU
OpraHW3M, TIJIaBaHHWE PBIO, BOCIPUSNTHE 3BYKOB KHUBOTHBIMH, 3EMIIETPSICEHUE,

CEeHCMHUYECKHE BOJIHBI, IlyHAMH, 9XO

Texnuyeckue ycmpoticmea: CHUAOMETpP, NaTUUKU IOJIOKEHUS, PACCTOSIHUS U
YCKOpEHUs, AWUHAMOMETp, MOJAUINIHUKN, paKeThl, pbluar, TMOABIXKHBIA U
HGHOZ[BI/I)KHI)II\/’I 6J'IOKI/I, HAKJIOHHAsA IUIOCKOCTb, IHNPOCTHLIC MCXAaHU3MbI B 6I)ITy,
COOOIIAOIIUECS] COCYABbI, YCTPOHCTBO BOJIOINPOBOJA, THUAPABIUYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,

UCIOJIb30BAHUE YIbTPa3ByKa B ObITY U TEXHHUKE
TEIUIOBBIE ABJIEHUA

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHMs BELIECTBA.
Mopgenmn  TBEPAOTrO, JKMAKOTO W Ta3000pa3HOTO  COCTOSHHMA  BEIIECTBA.

Kpucrannuueckue u aMmopgHbie Tena

JIBroxkenue yactuil BemecTBa. CBsI3b CKOPOCTH ABUKEHUS YACTHUI] C TEMIEPATypOM.

BpoyHoBckoe nBuxenue, tudysus
CMaunBaHue U KallWUISIPHBIC SIBICHUS
TemoBoe pacumpeHue u cxaThe
TemuoBoe paBHOBecHe

BHyTpCHHHH OHEPIus. Pabota wu TCIUIONICpCaaYa Kak CII0COOBI  M3MEHEHUS

BHYTPEHHEHN YHEPTrUU



2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

Bunpr TCILIONEpeaavIn: TCIIOIIPOBOAHOCTD, KOHBCKIIUA, NU3JTYUCHUC

HarpeBanue u oxnaxnaenue tena. KoauyecTBo TemIoTh. Y AeibHas TEIIOEMKOCTD:

O=am(t,~t)
3aKOH COXPAHEHWs DHEPTMU B TEIUIOBBIX IpPOIECCAX. YPABHEHHE TEIJIOBOIO

OastaHca:

Q+0, +..=0

HUcnapenne u KoHaeHcauus. M3MeHeHWE BHYTPEHHEH OSHEpPruM B Mpolecce
HUCIIapCHUA n KOHICHCAllUH. Kunenue KUAKOCTU. Y,Z[GJILHaSI TCIJIOTAa

napooOpazoBanus: L = Q/m
BnaxnocTs BO3ayXa

[InaBnenue n kpucraumsanus. Vi3mMeHeHrne BHYTPEHHEN SHEPTUHN NIPU TUIABJICHUN U

KpucTaJlsIn3aliuu. Y aenbHas TEIIOTA MJIaBIICHUS:

BryTpeHHss dHeprus cropaHus TOILUIMBA. Y IeJIbHAs TEIUIOTA CrOPaHUs TOIUIMBA!
q=0/m
[Tpunnume! padoTe! TermnoBsix AsuraTeneit. KI1J[ remmoBoro aurarens

Ipakmuueckue pabomol

N3mepenne ynenpHOW TEIUIOEMKOCTA METALUIMYECKOTO UMJIMHPA; KOJMYECTBA
TEIUIOTHI, OJYYEHHOT0 BOJIOM KOMHATHOH TeMnepaTyphl (PUKCUPOBAaHHOW MacChl, B
KOTOPYIO OIMyLIEH HArpeThlil IIMHIP; KOJINYECTBA TEIUIOTHI, OTJaHHOI'O HArpeThIM
LWJIUHAPOM, TIIOCJI€ OIyCKaHWs €ero B BOJAY KOMHATHOM TeMIIEpaTyphl;
OTHOCHUTEJIHOM BIAXXHOCTH BO3/yXa; YJAEIbHOW TEIUIOTHl IUIABICHUS JIbJA.
HccnenoBanue n3aMeHEHUs TEMIIEpaTyphl BOABI IIPU PA3JINYHBIX YCIOBUAX; SIBICHUS

TeriooOMeHa npu CMCIIMBaHUN XOJIOJHOM U ropﬂqeﬁ BOJBI; IIpOLECCa UCITAPCHUS

Qusuueckue sA61eHUs 6 Npupode: TOBEPXHOCTHOE HATSDKEHHE W KalWUISpHbIE
SIBJICHUS B TPUPOJE, KpUCTAUIbl B mpupone, usnydenue ConHLa, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEsl, CHera

Texnuueckue ycmpoticmea: KaNWUISPbl, NPUMEPbl HCIOJIb30BaHHUS KPHCTAIJIOB,
XKUJKOCTHBIM TEPMOMETp, NaTUYMK TEMIEpaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOMHA, ABUraTelb BHYTPEHHETO

CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA



3.1
3.2
3.3

34

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13
3.14
3.15

3.16

Dnektpusanus Ten. /[Ba BUia 31eKTpUUECKUX 3apsiaoB
BzaumoperictBue 3apsskeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO 3apsiia

Onektpuyeckoe Tnosne. Hanpsok€HHOCTh — AiekTpuueckoro  moiis.  [IpuHumn

CYHEPIO3UINH JIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurtenn QJICKTPUYCCKUX  3apsAd0B. I[eI;’ICTBI/Ie QJICKTPUYCCKOIO IIOJIA Ha

3JIEKTpUUECKUE 3apsbl. [[pOBOAHUKY U JTUAIEKTPUKU

[TocTostHHBIN BnekTpuYecKkuid TOK. JlelcTBUs 3nekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.

I=q/t,U=A4/4

DIEKTPUYECKOE COMPOTUBIICHUE. Y ICIIBHOE AJIEKTPUUECKOE COITPOTUBIICHHE:

R =pl/S

3akon Oma a1 yyacTka anekrpudeckoit nenu: / = U/R

HOCHCHOB&TCHBHOC COCOINMHCHNEC ITPOBOJIHUKOB!
1, =1, U=U,+U,. R=R +R,
HapaJ'IJ'ICJ'II)HOG COCIMHCHHUEC MMPOBOJHUKOB PABHOI'O COMMPOTUBJICHUSA:
U=UgI=+I;R=".
CMelIanHbIe COCOIMHCHUS ITPOBOAHUKOB

Pabota u moiHOCTh 351ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH J[>xoyinsa — Jlenua:
O=I"-R-t
OmneIT Dpcrena. MarHuTHOE M0JI€ MPSIMOTO MPOBOJIHUKA C TOKOM. JINHUM MarHUTHOU
WHIYKIUH
MarauTHO€e 1oJie MOCTOSIHHOTO MarHuTa. B3auMoiericTBrue MOCTOSHHBIX MArHUTOB
JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM
OneiTel @apanesd. SABnenHue 3neKTpoMarHuTHON HHAYKUMHU. [IpaBuino Jlenna

Ipaxmuueckue pabomwl

N3mepenue ANEKTPUYECKOTO CONPOTUBIICHUSI  PE3UCTOPA; MOIIIHOCTH
ANEKTPUUIECKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B IPOBOIHUKE (PE3UCTOPHI,

HaMHO‘IKa), OT HAlIPAXKCHUSA Ha KOHIIAX MPOBOAHHKA,; 3aBUCUMOCTH COIIPOTUBJICHHUA



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

4.2

OT [JIMHBI IIPOBOJHMKA, IUIOLIAAM €ro IIONEPEYHOr0 CEUYECHUS U YJEJIBHOIO
CONIPOTHUBJICHHUS.

[IpoBepka mpaBwiia I DJIEKTPUYECKOTO HAIPSIKEHUSA IPU IOCIEI0BATEIIBHOM
COCMHECHUHN TMPOBOJHHUKOB;, TMpaBwia IJs CHJIbl D3JEKTPUYECKOr0 TOKa MpH

napaaiebHOM COSAMHEHUN TTPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A61eHUA 6 Npupode: DIEKTPUUYECKUE SBIECHUS B aTtMocdepe,
AJIEKTPUUYECTBO KUBBIX OPIraHU3MOB, MarHUTHOE T0JIe 3eMJIH, pei ] MOoI0CcOoB, POib
MarHUTHOT'O TOJIS /AJIs )KM3HU Ha 3emiie, OIS PHOE CUSTHUE

Texnuueckue ycmpoucmea: 31eKTPOCKOIl, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUHK
JIEKTPUYECKOW HHEPTUH, 3JIEKTPOOCBETUTENIbHBIE NPUOOPHI, HarpeBaTeiIbHbIC
3IEKTPONPUOOPHI (TIPUMEPHI), JIEKTPUUECKHUE TPEIOXPAHUTEITH, IJICKTPOMArHUT,
AJIEKTPOBUraTeNb IOCTOSHHOTO TOKA, TEHEPATOP IMOCTOSTHHOTO TOKa
DnekTpoMarHuTHbIe BOJHBI. [1IKkana 37eKTpOMarHUTHBIX BOJIH

JlyueBas moniensb ceta. [IpsiMonnHeHOe pacipocTpaHeHHe CBeTa

3aKoH oTpaxeHus ceera. [lmockoe 3epkasno

[Ipenomnenue cBera. 3aKOH MPEIOMIICHUS CBETA

Hucnepcus cBeta

JIunza. Xon mydent B auH3e. POKYyCHOE pacCTOsTHUE JIMH3bI. ONTHYECKas! CUJia JIMH3BI:
D=1/F

I'na3 xak ontuyeckas cucrema. OnTuueckue npruoopsl

Ipakmuueckue pabomwl

W3mepenue ontuueckoil cuibl coOuparomei JMH3bI; (POKYCHOTO pacCTOSHUS
coOuparoliel TUH3bI (110 CBOMCTBY paBEHCTBA Pa3MEPOB MpeIMeTa U U300paKeHMs,
KOTJIa ITPEIMET PACIIONOKEH B IBOMHOM (POKyCe), TOKa3aTels MPEIIOMIICHHS CTEKIIA.
HccnenoBanue cBoiicTBa M300pakeHUs, MOJYYEHHOTO C MOMOIIBI0 coOHparomieit
JIMH3bI; U3MEHEHHU (POKYCHOTO PACCTOSHUS ABYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH
yTJia MPeJIOMIICHHUS CBETOBOTO JIyyda OT yIJia MaJieHUs Ha TPAHHIIE «BO3YX — CTEKIIO»
Qusuueckue aenrenus 6 npupooe: 3atmenust Connua u JlyHsl, 1[BeTa TeJl, ONTUYECKHE
ABIIEHUS B aTMocdepe (uBeT HeOa, pedpakuus, paayra, MUPax)

Texnuueckue ycmpoiicmea. O4KH, IEPUCKOII, POTOAIAPAT, ONTUIECKHE CBETOBO/IBI
KBAHTOBEBIE SBJIEHUA

PaguoaktuBHOCTh. Anbda-, Oera-, ramma-u3nydeHus. Peakiuu anbda-u Oera-
pacnana

OmnsiTel Pe3epdopaa o paccesnuto anbpa-gactuu. [lnanerapuas moaens atoma
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4.4
4.5

4.6

4.7

CocTtaB atroMHoOro siipa. M3otomsl
[lepuon nonypacnana aTOMHBIX si7iep
SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apSJ0BOIO U MAaCCOBOTO YHCET

Duzuueckue a61eHUA 8 NpUpooe: eCTECTBEHHBIN paJ0aKTUBHBIN (POH, KOCMUYECKUE
JAy4yd, PAJUOAKTUBHOE  M3Iy4YEHHE  NPUPOJHBIX  MHHEpAJIOB,  JCIHCTBHE

PaAMOAKTUBHBIX U3ITyUYE€HUI Ha OPraHU3M YeJloBeKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAMBHUAYaIbHBIN 103UMETpP, Kamepa

BI/IJ'ILCOHa, SAACPHAA SHEPTCTUKA



YYEBHO-METONYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

o ®dwusuka, 7 knacc/ [eperimkun .M., UBanoB A.U., AkuroHepHOe 0011eCTBO
«M3natensctBO «IIpocBemenue» 2023 r.

o Ousuka 8 xmacc/ Ilepprmkua W.M.? AKIIOHEpHOE  OOIIECTBO
«M13parenbetBo «podar

e Ousuka 9 xnacc/ Ileppiikun U.M., I'ythuk E.M., UBanos A.U. u np.
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBenienuer

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

1.®u3zuka. 7 knacc. Meroanueckoe nocodue k yueouuky .M. Ileppimkuna,
A.N. NBaHoBa

2.®Dusuka. 8 knacc. Meroauueckoe nocodue k yueonuky .M. Ilepepiiikuna,
3. ®usuka. 9 knacc. Metonuueckoe nocodue k yueouuky .M. I[leproimkuna,

E.M. I'ythuk, A.W. BanoBa, M.A. IlerpoBoii

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubmmoreka nudpoporo o6pa3oBaTeILHOTO KOHTEHTA
(https://lesson.edu.ru/catalog)
2. ®I'NC Mos mkona (https:/lib.myschool.edu.ru/)

3. Poccuiickas anextponHas mikoda (https://resh.edu.ru/)

4. Odunmanbheiil cailt Pocodbpuanzopa (https://obrnadzor.gov.ru)

5. O6pa3oBaTenbHBIN OPTAI JIs TOATOTOBKH K dk3ameHaM "CJIAM I'MA"

(https://sdamgia.ru )

6. Caiit ans yunreneid ¢pusuku u ux yueHukos (http://www.tizika.ru)

7. DIeKTpOHHBIE 00pa30BaTEIbHbIE PECYPCHI U3 €AMHON KOJUIEKIIUU IIU(POBBIX

obpazoBarenbHbIX pecypcoB (http://school-collection.edu.ru/



https://lesson.edu.ru/catalog
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://obrnadzor.gov.ru/
https://sdamgia.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/




