MYHHUIIUIIAJIBHOE KA3EHHOE OBIIIEOBPA3OBATEJIBHOE YUPEXKJIEHUE KYUBBIIIEBCKOIO MYHUIIUIIAJIBHOI' O
PAMOHA
HOBOCHUBUPCKOM OBJIACTH
«BYJIATOBCKASI CPEJIHSS1 OBILIEOBPA3OBATEJIBHASI HIKOJIA»

MNPUHSTO COI'JTACOBAHO
Ha 3acempanuun [IIMO
28.08.2026 2. 3amectuTensb aupexropa no YBP
IIpomoxon Ne 1 MKOY bynarosckas COIL
Komxkuna M.A.
28.08.2026 .
PABOYASA ITPOT'PAMMA

yueOHoro npeamera «®usuka. bazoBblii ypoBeHb»

115t oOy4Jaromuxcs /- 9 Kiaaccon

HopmaTtuBHBIM CpOK OCBOEHUS 3 T0o/1a

¢. byaaroso,
2026




HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOLIEro 00Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIO)KEHH M TpeOOBaHWW K PE3yJlbTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOH 00pa30BaTEeNbHOM MpOTrpamMMmbl, MPEICTaBICHHBIX B
OI'OC OOQ, a Takxke ¢ yu€ToM (heaepanpHOi pabodeit mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

ConepxaHue mporpaMMmbl MO (U3MKE HaIpaBieHO Ha (opmMupoBaHUe
€CTECTBEHHOHAYYHON T'PaMOTHOCTU OOYYalOUUXCsl M OpraHU3aluio U3Y4YeHUS
¢u3MKu Ha AEATEIPHOCTHOW OCHOBEe. B mporpamme mo (usmke y4UTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mpenmera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAaNpPEIMETHBIM pe3ysibTaTaM 0OyueHus, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOT'0 0011IeT0 00Pa30BaHUS.

[Iporpamma no ¢gu3uke ycTaHaBIMBAET paclpeiesieHne y4eOHOro Marepuania
1o rogam oOy4deHus (1Mo KjiaccaM), IpeajaraeT NpUMEpPHYIO MOCIEI0BATEIbHOCTD
U3yYEHUsI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COJEp)KaHUS U
yu4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAMYECKOU
MOMOIIIM YYUTEIIO B CO3/IaHUU paboueii MpOrpaMMBbI 10 y4eOHOMY TIPEIMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, MOCKOIbKY (PU3UYECKHE 3aKOHBI JieKaT B OCHOBE IIPOLIECCOB U
SBJICHUW, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH | (HHU3NYSCKOU
reorpaduel, BHOCUT BKJIAQJ B €CTECTBEHHOHAyYHYI0 KAapTUHY  MHpa,
mpenocTaBiseT Hauboyee sCHbIe OOpa3lbl TPUMEHEHWsS HAydYHOTO METoja
MO3HAHMS, TO €CTh CII0Cc00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIIaBHBIX 3a7a4 (PU3HYECKOro 0Opa3oBaHUS B CTPYKType 0OOIIero
oOpa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAYYHON TI'PaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM YpOBHE TMpEAIoiaraeT OBJaJCHUE
CIICIYIOIUMUA KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIIUMH E€CTECTBEHHOHAYUHYIO
IrPaMOTHOCTb:

+  HAY4YHO OOBSICHSTH SBJICHUS;

* OILIGHHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

- UWHTEPIPETHPOBATh  JaHHBIE W  HWCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA IS MTOJTyYEeHUS BEIBOJIOB.

Ilenmn w3yueHus (U3UKM HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS
onpenenensl B Konuemnuuu mnpenogaBanusi ydyeOHoro mpenmera «dusmka» B
oOpa3oBaTeNnbHbIX opranuzanusax Poccuiickoit ®@enepanuu, peagu3yrOIIMX
OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPaMMbl, YTBEPKAEHHOW pElICHUEM



Konnerun MunucrepctBa npocsemienusi Poccuiickoit deneparuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).
eau n3yyeHus PU3UKU:

MpuoOpEeTeHNUE WHTEpeca W CTPEMJICHUS OOYYalOImUXCS K HaydHOMY
M3YYCHHUIO TMPUPOIBI, PA3BUTHE HUX MHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METO/JIE MO3HaHUs U (hOPMHUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMHupOBaHWEe HAYyYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMHpoBaHUE TPEACTABICHUN O POJu (GU3UKU ISl Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  cepax  Oymymiei
podheCCUOHAIBHOM JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, OATOTOBKA K
JanbHenIleMy 00y4YeHHIO B 9TOM HalpaBJICHUU.

JIoCTHOKEHHE 3TUX IieJield MporpaMMbl 1o (U3WKEe Ha YpPOBHE OCHOBHOI'O
oO1ero 00pazoBaHusi 00ECIEYNMBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOCHHMU  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

MpUOOpETEeHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKHUE SIBJICHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB DEIICHHUS TMPOCTEUIINX pacUYE€THBIX 3aJad ¢
UCIIOJIb30BaHUEM buznUecKux MOJICIICH, TBOPUYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SIBJICHUS W BBITOJIHATE OIIBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAJbHBIE HCCICIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOCHHE MPUEMOB PabOTHl ¢ MH(popMarmeln (HU3NIECKOTO COJEpIKAHMS,
BKJIFOYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSX (DU3HMKH, aHAIH3 U
KPUTHYCCKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu mpoecCUOHATIBLHON AeSTEIbHOCTH, CBI3aHHBIMU
C (U3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha
JOCTIKEHUSX (PU3UYECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETrO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIEN0), B 8
kiacce — 68 uacoB (2 uyaca B Henemo), B 9 kinacce — 102 yaca (3 gaca B HEACIIO).

[Ipeasaraemplii B mporpaMMe no (u3MKe MepedyeHb JadopaTOpHbBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTepP, YUUTEIb JEIaeT BIOOp MPOBEACHMUS



1a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAIbHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, Cucka HKCIEPUMEHTAIbHBIX 3a/JlaHUM, MpeIaraéMbIX B paMKax
OCHOBHOT'0 TOCYJIJApPCTBEHHOTO AK3aMeHa 1o (PU3MKe.



COJEPKAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3nka u €€ poJib B NO3HAHNH OKPYKAKIIET0 MUPA.

®usuka — Hayka o mnpupope. fABneHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BenuuyuHbL. M3Mepenune Qusuuecknx BenuuuH. DU3NYECKHUE
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢wusuka u gpyrume eCTECTBEHHbIE HAyKH H3Y4aloT TPUPOY.
EcrecTBeHHOHay4YHBIM METOA MO3HAHMS: HAOIOJCHHE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBUKEHUE TUMIOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmomaemMoro sBieHus. Onrcanue GU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIETIEH.

Jlemoncmpauuu.

1. Mexanuyeckue, TEIUIOBBIE, JJIEKTPUYECKUME, MArHUTHBIE, CBETOBBIE

SIBJICHUA.
2. ®duznueckue NpudOPHI U MPOIEAypa MPSMbBIX U3MEPEHHUN aHAJIOTOBBIM U
U (ppOBBIM TPUOOPOM.
Jlabopamopnsie padbomsl u onvimol.
1. OmnpeneneHue EHbI eIEeHUS Kbl U3MEPUTEILHOT0 TPUOopa.
2. H3mepeHue pacCTOsAHHMIA.
3. M3mepenue 06b€Ma KUAKOCTH U TBEPIOTO TETA.
4. OnpeneneHue pasMepoB MAJIbIX TEL.
5. M3Mepenue Ttemriieparypbl MpU NOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaTYAKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: NAIBHOCTH MOJETA
mapukKa, MylmeHHOTO TOPU30HTAIBLHO, TeM OOJibllle, 4YeM OOJIbIIIE BHICOTA
IIyCKa.

Pasnen 2. [lepBoHayajibHbIe CBeIeHHsI 0 CTPOEHHH BelllecTBA.

Ctpoenue BemiecTBa: aToOMbl M MOJIEKYJbI, HX pa3Mepbl. OMNbITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBi>kenre dacTul, BemlecTBa. CBs3b CKOPOCTH JIBUKEHUS YaCTHI] C
TemriepaTypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaummonericTBue yacTuil
BEILIECTBA: NIPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPIABIX
(kpuctammuyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Jemoncmpayuu.

1. HaGmonenne 6poyHOBCKOTO JBUYKEHUS.



2. Habmonenue muddysun.
3. HaOmionenne ~ siBneHWil,  OOBACHAIOIIMXCS ~ MPUTSDKEHHEM WK
OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnwie padbomut u onvimol.

1. Ouenka JuameTpa aroMa METOAOM PsiioB  (C  HCHOJIB30BAHHEM

¢dororpadumii).
2. OnbIThI IO HAOJIIOACHUIO TETJIOBOTO PACIIMPEHHUS Ta30B.
3. OnbITel 0 OOHAPYKEHUIO EHCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSHKCHHUSL.
Pa3znen 3. /IBU:KeHHE U B3aMMo/ieiicTBHe TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SBnenne nHepuuu. 3aKOH WMHEpUMHM. B3ammoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHHSI CKOPOCTH JBHXEHHUS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BellecTBa.
Cuta Kak xapakTepuCTHKa B3auMozehcTBUs Ten. Cuina ynpyrocTd M 3aKoH
I'yka. M3mepeHue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHUS U CUJIa
TskecTH. CHlla TSDKECTH Ha IPYrux Iutanerax. Bec tema. HeBecomocTs. Crnoxkenue
CHUJI, HAPABJIEHHBIX MO OJHOW HpsiMOoM. PaBHOnelcTByromas cui. Cuiia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpEeHUe B PUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HaGmoneHnue MexaHWYeCcKOro JIBUXKEHHUSI Tela.
2. M3MepeHue CKOpOCTH MPSIMOJIMHENHOTO JBUKEHUS.
3. HaOmronenue siBieHMsI MHEPLIMU.
4. HabmroneHue u3MeHEeHUsI CKOPOCTH MPHY B3aUMOICHCTBUM TEJI.
5. CpaBHEHHME Macc 10 B3aUMOJICHCTBUIO TEJ.
6. CnoxxeHue cuii, HallpaBJICHHBIX 110 OJTHOW MPSIMOA.
Jlabopamopnuie pabomul u onvimel.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOI'O JBUKEHUS (IIapUKa B )KUIKOCTH,
MOJICIIH AIICKTPUIECKOTO aBTOMOOUJISI M TaK Jajiee).

2. Ompegenenne cpeHEed CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuka Io
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MIOTHOCTU TBEPAOTO TENA.

4. OnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsKeHus (nedopMarium)
MPY>KUHBI OT IPUIIOKEHHOU CHJIBI.

5. ONbITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOIBXEHUS OT
BECA TEJIA U XapaKTePa CONPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, }KUAKOCTEH U ra30B.



Hanenue. CriocoObl yMEHBIICHUS U YBEIUYECHUS JlaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUS raza oT o0bEma, TemmepaTypsl. llepenaua naBieHUs
TBEPABIMU TEJIAMU, KUIKOCTAMU M ra3amu. 3akoH [lackans. [lHeBmaTmueckue
MAaIIfHbl. 3aBUCHUMOCTh JIABJICHHS XHUAKOCTH OT TIIyOWHBI. ['MapocTaTuueckuii
napaokc. Coobmatomuecs: cocyasl. [ uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emin u atmochepHoe naBienue. [IpuunHBI CyIIecTBOBaHUS
Bo3nymrHOW o0onouku 3emiu. OmbiT Toppuuennu. M3mepenue atMochepHOTO
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEepHOTro J1aBJICHHUS.

JlericTBUE KUAKOCTU M Ta3a HA MOTPYKEHHOE B HUX TENO. BuITamkuBaronas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

Jemoncmpauuu.

AL S o

~

3aBUCUMOCTb JIaBJICHUS I'a3a OT TEMIIEPATYPHI.

[Iepenava naBiaeHUs )KUIKOCTHIO U Ta30M.

Coob1maromiyecs cocypl.

['mnpaBmmyecknii mpecc.

[IposiBnenue neiicTBust aTMOC(HEPHOTO JABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYXKEHHON YacTH
TeJa Y IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOILIEN CUJIBI BECY BBITECHEHHOM KUJKOCTH.
VYcnoBue IU1aBaHus TeN: IUIABAHNUE UIIU NIOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOLIEHUS INIOTHOCTEN TeJa U KUIAKOCTH.

Jlabopamopnwie padbomut u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NOrpyKEHHOM B
AKHUJKOCTh YaCTH TeJIa.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
IIOIPYKEHHOE B KUJIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKMJIKOCTH, OT MAacCChI Tea.

OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIIEH Ha TEJIO B JKUAKOCTH, OT O0BEMaA TOTPYXKEHHOU B
AKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHHE JIOJKH U
OIIPELICJIEHUE €€ TPY30IIOABEMHOCTH.

Pa3znen 5. Pabora n MomHOCTh. JHEPrus.

Mexannueckas padota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecusi phiuara. l[IprMeHeHHWe TmpaBWia pPABHOBECUS phlUara K OJIOKY.



«3onoroe mpaBwno» MexaHukd. KIIJI mnpocteix MexaHusmoB. lIpocteie
MEXAHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtnyeckas W IOTEHUHUAIBHAS JHEPTHS.
[IpeBparieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYyroil. 3aKOH COXpaHEHHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnule padbomsl u onvimeul.

1. Omnpenenenue paOOThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUM Tela

10 TOPU30HTAIIBHON IOBEPXHOCTH.

2. HccnenoBaHue yclioBHM paBHOBECHSI pblyara.

3. H3zmepenue KII/] HaK1OHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOU DHEPTUH.

8 KJIACC

Pa3nes 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJSIPHO-KMHETUYECKOW TEOPUU  CTPOCHUS
BemiecTsa. Macca M pa3Mepbl aTOMOB M MOJIeKyJd. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOrO, >XHAKOTO M Ta3000pa3HOr0 COCTOSHUW BEILIECTBA.
Kpucrammaeckue u amopdubie Tena. OObSICHEHHE CBONCTB ra3oB, KUJIKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CmaunBaHMe U KanWJUIIpHBIE sBIEHUS. TeIIoBoe pacliupeHue U CKaThe.

Temmneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpeHHsst sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH DSHEpruu:
Terionepeaadya 51 COBEpLICHUE paboThI. Bunsl TEILIONEPEAAUHN:
TEILIONPOBOJHOCTD, KOHBEKIUS, U3JIyYEHHUE.

KonuyectBo TemynoThl. YaenpHas TEMIOEMKOCTh BEIIECTBA. TeMI000OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPAECBAHUE KPHUCTAJUIMYECKMX BELIECTB. YJENbHAs TEIUIOTA IUJIABJICHUS.
[Tapoo6pazoBanue u kouaeHcarus. Mcnapenwe. Kunenue. YnenbHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTyphl KHIIEHHS OT aTMochepHOro
JABJICHUS.

BrnaxHocts BO3ayXxa.

OHeprus ToIMBa. Y IeJIbHas TEIIOTa CrOPaHMsL.

[Ipunuuner pabotel TemnoBbix aurarened KIIJ[ TeroBoro aurarens.
TerutoBble ABUTATENM U 3a1UTa OKPYKAIOIIEN CPEIBI.

3aKOH COXpPAHEHUs U NIPEBPALICHUS SHEPTUH B TEIUIOBBIX IIPOLIECCaX.

Jlemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JIBUKECHHUS.



Hab6mronenue nuddysuu.

HaOnronenue saBiaeHui cMauMBaHUs U KalWLIISIPHBIX SBJICHU.

HaGmro1eHue TeraoBoro pacmpeHus Tel.

W3meHeHne naBlieHHs raza IMpu U3MEHEHHH 00bhEMa M HarpeBaHUM WJIU

OXJIAKJICHUH.

[IpaBuiia u3BMepeHUs: TEMIEPATYPHI.

Bup! Terionepenayu.

OxJtaXkIeHUE MPU COBEPILICHUH PAOOTHI.

HarpeBanue ripu coBepiiieHHH padoThl BHEIITHUMHU CHUJIaMHU.

10. CpaBHEHHE TEMIIOEMKOCTEN pa3TUYHBIX BEIIECTB.

11. HaOmroneHue KUIeHus..

12. HabmroieHue nocTosiHCTBA TEMIIEPaTyphI MPH IUIABJICHUU.

13. Mojienu TeIOBBIX JIBUTAaTEIICH.

Jlabopamopnwie padbomut u onvimol.

1. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO MPUTSHKESHUS.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM WJTU caxapa.

3. OneITEl IO HAOIIOJAEHUIO TEIVIOBOI'O PACIIMPEHHS Ta30B, KUIKOCTCH U
TBEPIBIX TEIL.

4. OmpezerncHue NaBiICHUS BO3lyXa B Oa/UIOHE IIMIpPHIIA.
OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIAKICHHUS.

6. IIpoBepka runoTesbl JUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMIIEPATYPhI.

7. HaGmoneHnne wW3MEHEHHS BHYTPEHHEH OHEpPrMM Tela B Pe3ysIbTare
Terionepeaayu U padboThl BHEITHUX CHUJL.

8. HccnenoBanue siBJieHUs TEMJI000OMEHA MPU CMEIIMBAHUM XOJIOJHON U
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ropsiyer BOJBL.
9. OmpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOM  Mpu
TEMI000MEHE C HArPEThIM METAITMYECKUM ITUITHHIPOM.

10. OnpeaeneHune yaeIbHOM TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca UCIapeHus.

12. OnpenieNieHre OTHOCUTEIBHOM BIIaXKHOCTH BO3AyXa.

13. OnpeneneHne y1eIbHOW TEMIOTHI IUIABJICHUS JIBIA.

Pa3znes 7. JjeKTpuyecKHe U MATHUTHBIE SIBJICHUS.

OnexkTpuzaums Tenl. J[Ba poaa sieKkTpuyYecKux 3apsaoB. BzanmoneiicTBue
3apspKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3apsAJIOB U PACCTOSIHUS MEXKY TE€JIaMM).

Onextpuyeckoe nosie. Hanpsok€HHOCTh anekTpuueckoro nosis. [IpunHimn
CYTEPIIO3UIIMH PJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsigoB. DJIEMEHTAPHBIA SJICKTPUUECKUAN 3apsij.
Crpoenne aroma. IIpoBOOHHMKM W AWDJIEKTPUKU. 3aKOH  COXPAHEHHS
AJIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
HNcTtouHuKku MOCTOSHHOTO TOKA. JIEMCTBUS JJIEKTPUUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpudeckass uenb. Cuna  Toka.  DJIEKTPUUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE TPOBOJIHUKA. YIETbHOE COMPOTHUBJIEHHE BemiecTBa. 3akoH Oma
s yyactka nend.  llocnemoBarenbHOe W MApajuIeIbHOE  COCAMHEHHE
MIPOBOJIHUKOB.

PaGota M MONIIHOCTH 3JIEKTpUUECKOro ToKa. 3akoH JDxoyns—JleHna.
DNEeKTPUYECKUE TENU U MOTPEOUTETN dIEKTPUIECKOM sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHbIE ~ MarHWTHL.  B3aumoaelWCTBHME  MOCTOSHHBIX  MarHUTOB.
MarnutHoe nosne. MarHuTHOE 1osie 3eMJId U €ro 3HAYCHUE IS KU3HU Ha 3eMIIe.
OnbiT  Opcrena. MaruuTHoe mMoJie  JJIEKTpUYECKoro Toka. IIpumeHeHue
AIEKTPOMArHuTOB B TEXHUKE. J[€eiCTBME MATHUTHOTO IOJISI HA TPOBOAHUK C TOKOM.
DIIEKTPOJABUTATEND MOCTOSIHHOTO TOKAa. M Cmoyib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanes. SABneHue snekTpoMarHuTHOM uHAyKuuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUMu.
DJIEKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DeKTpu3aius Tel.
J{Ba pojia 2JIEKTpUYECKUX 3aps/I0B U B3aUMOJICUCTBUE 3aPSXKEHHBIX TEJI.
Y CTpoORCTBO U IEUCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAs MHIYKIIUS.
3aKOH COXpaHEHUs ANEKTPUUYECKUX 3aPSI0B.
[IpOBOIHUKH U JUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JTMHUH 3JIEKTPUUYECKOTO TOJIS.
M cTouyHMKYM MOCTOSIHHOTO TOKA.
JlercTBuUs DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B )KUIKOCTH.

. I"'a30BbIl paszps.

L 0 N o v kAW N R

[ Y
N = O

. I3MepeHne cuiibl TOKa aMIIEPMETPOM.
. I3MepeHne 3JIeKTpUYECKOTr0 HAPSKEHNS BOJIbTMETPOM.
. PeocTaT 1 Mmara3zuH cOnpoTUBIEHUIA.
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. BzanmopeiicTBre MOCTOSITHHBIX MAarHUTOB.

[T
A

. MOI[GJII/IpOBaHI/Ie HCBO3MOXHOCTH Pa3JCJIICHUA ITOJIFOCOB MAarHnTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenrpoBaHie MarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarsuTtHoe 1oJie ToKa. DJIEKTPOMArHUT.

JleiicTBrE MarHUTHOTO I10JIL HA IPOBOJHUK C TOKOM.

DNEeKTpOBUTATENb TIOCTOSTHHOTIO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON MHTYKIIHH.

Omneitel Dapanes.

3aBUCUMOCTh HAIIPaBJIICHHWs WHIYKIUOHHOIO TOKa OT YCJOBHHA €ro
BO3HUKHOBEHHS.

DNeKTpOoreHepaTop MOCTOSHHOTIO TOKa.

Jlabopamopnwie padbomut u onvimel.

1.

AN A

10.
11.

12.

13.

14.

15.

16.

OneIThl MO HAOMIOACHUIO DJIEKTpU3AIMU TNl WHIAYKIMEHW U 1pu
COMPUKOCHOBEHUH.

HccnenoBanue JEHUCTBUSI 3JIEKTPUYECKOrO TIOJII HAa MPOBOJHUKU U
TUAJIEKTPUKH.

COopka u nmpoBepka padOThI ANEKTPUUECKON IIEMH TOCTOSIHHOTO TOKA.
W3mepeHune U peryJInpoBaHHue CUITbI TOKA.

N3mepenue u peryampoBaHue HaMPsKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 PE3UCTOp, OT
CONIPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIUHBI, IUIOIIAAXA MONEPEYHOTO
CEUYEeHUs U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IOCIEI0BATEIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Ji1 CWIbl TOKa MPU MAPATIIETBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue padOThHI IEKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHrne MOIIHOCTH SJEKTPUYECKOTO TOKA, BBIIEISIEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, UAYILIETO YEPe3 JIAMIOUYKY, OT
HANPSKECHHS HA HEM.

Omnpenenenue KIIJI narpesarens.

HccnenoBanne MarHUTHOTO B3aMMOJIEUCTBHS TOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOrO TMOJII  TOCTOSIHHBIX ~ MAarHUTOB TIPU  MX
00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne eHCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYO CTPEJIKY.



17. OnBITBI, JIEMOHCTPUPYIOIME 3aBUCHUMOCTb CHJBI  B3aMMOJCHCTBHUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HAIPAaBJICHUs TOKa B
KaTyIlKe.

18. MI3y4yeHue eliCTBHUSI MArHUTHOTO I10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHne paboThl JEKTPOABUTATEIS.

20. Msmepenue KI1J[ anexTpoaBUTraTeIbHON yCTAHOBKH.

21. OOBITBI O HCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
HCCIICIOBAHNE W3MEHECHMM 3HAYEHUS W HAIPaBJICHWS WHIYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3nes 8. Mexanuueckue siBJeHHUsI.

Mexannueckoe JaBwkeHHEe. MarepuanbHas Touka. Cucrema OTcUéra.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JBHXKECHUA. PaBHOMEpHOE MPAMOJIMHEWHOE
nBmxkeHue. HepaBHOMepHOE NpsiMONMHENHOE JBH>KeHUE. CpelHsisi © MTHOBEHHAs
CKOpOCTB T€Jla TP HEPABHOMEPHOM JBUKCHUHU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiMHEWHOE JBHKeHHe. (CBOOOIHOE
naaeHue. OnbeITe | amuies.

PaBHOMepHOE NBMKEHHE 1O OKPYXKHOCTH. [lepuoa u yactora oOparieHus.
JIuHeiHas u yriaoBasi CKOpocTH. LIeHTpoCTpeMUTETBRHOE YCKOPEHUE.

IlepssIii 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpernii 3akoH HeroToHa.
[TpuHUMI cynepno3UIMU CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUS MOKOSI, IPYTHE BUbI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue martepuanbHON TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPOIO TEJIa C 3aKPETVIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. MI3MeHeHne umiyibea. VIMITynbC cuiibl. 3aKOH COXpPaHEHHUS
uMnyJbca. PeakTuBHOE ABUKEHUE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa CWJI TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS YHEPTUS TeJa, TOAHATOTO Ha
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbHas SHEeprusl CxKATOM NPy UHbl. KuneTnueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPruU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpauuu.

1. HabGnrogeHne MeXaHUYECKOro ABUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TEN

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE IIyTeW M TPACKTOPUM JBWKEHHsI OAHOIO M TOIO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS NPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue Npru3HAKOB PABHOYCKOPEHHOTO JIBHYKEHUS.

HabGnrogenue 1BUKEHUS TeNa 0 OKPYKHOCTH.

Habmroienue MexaHnuecKuXx sIBJICHUHN, IPOUCXOASIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ pPAaBHOMEPHOM M  YCKOPEHHOM JBH)KCHHUH
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHHS TeJla OT MAaccChl TeJia U ACHCTBYIONIECH Ha HEro
CHJIBI.

HabGnronenue paBeHCTBa CHII PY B3aUMOJEHCTBUN TEJL.

M3meHeHue Beca Tesa IpU yCKOPEHHOM JIBUKCHUU.

[lepenaya nMmyJsibca Ipu B3aNMOICUCTBUU TEIL.

[TpeoOpazoBanus SHEPTUU NIPU B3aUMOJICHCTBUHU TEJl.

CoxpaHeHne UMITyJIbCa P HEYIIPYTOM B3aUMOIEHCTBUH.

CoxpaHeHne UMITyJIbca MpH a0COTIOTHO YHIPYTOM B3aUMOJECHCTBUM.
HabmtoneHne peakTHBHOTO JIBUKEHMUSL.

CoxpaHeHHe MEXaHUYECKOW IHEPTUU MPU CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUN NIPH ABUKEHUU TEJIA IO 1EHCTBUEM
PYKHUHBI.

Jlabopamopnwie padbomut u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEWIIEro paBHOMEPHOTO
JBVKEHUS IIAPUKA WIH TEJIEKKH.

OnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
HIAPUKA 10 HAKJIOHHOW IIOCKOCTH.

OnpeneneHue yCKOpPEHHUsl Tejla MpU PABHOYCKOPEHHOM JBHXKEHUU I10
HAaKJIOHHOM ITIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IMYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauyaJlbHOM CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM TPU PaBHOYCKOPEHHOM JIBJKEHHH 0€3
Ha4yaJbHOW CKOPOCTH IIyTH OTHOCATCS Kak psld HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanve 3aBUCUMOCTH CHJIBI TPEHHMS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3P PuIUeHTa TPEHUS CKOJTBKECHHUSL.

Omnpenenenue )KECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JIBH)KEHHH Teja
10 TOPU30HTAIBHON TOBEPXHOCTH.



10. OnpeziesieHde  pabOThl  CUJIBI  YIIPYTOCTH TpU  NOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJABMXKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3akoHa COXpaHEHHS SHEPTHH.

Pa3nen 9. Mexannueckue KoJ1e0aHUA U BOJHBI.

KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJI€OaHUIL: TTepro,
4acToTa, aMIUINTyJa. MaTreMaTH4eCKuil U NPy KUHHBIM MasTHUKU. [IpeBpaienue
SHEPTUU MPU KOJIeOaTETLHOM JIBXKCHHH.

3aryxatonue ~ koneOanus.  BwiHyXkaeHHele — konebanuws.  Pe3onamnc.
Mexannueckue BoJHbl. (CBoiicTBa MexaHWuYeckux BOJH. [IpojonibHble U
NONEpPEYHbIE BOJIHBL. JInMHA BOJMHBI M CKOPOCTh €€ pacHpOCTPAHEHUS.
MexaHnuecKue BOJIHbI B TBEPJOM TEJE, CEICMUYECKUE BOIHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpauuu.

1. HaOmogenue kojeOGaHuil Ten MOJ JAEUCTBUEM CHUIIBI TSHKECTH M CHJIBI
YIOPYTOCTH.

HabGnronenue kosnebanuii rpy3a Ha HUTU U Ha IPY>KUHE.

HabGnronenue BbIHYKI€HHBIX KOJI€OaHHI U pe30HaHCA.

PacnipocTpaneHue npo0ibHbBIX U MTONEPEYHBIX BOJIH (Ha MOJICIH).

HaOmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUI PE3OHAHC.

Jlabopamopnwie padbomut u onvimel.

1. OmpeneneHue YacTOThl M TEpHoJa KoJieOaHUM  MaTeMaTUYECKOTro
MasITHUKA.
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2. OmpenenieHre 4aCTOTHI U MIEPHO1a KoJeOaHu MPYKUHHOTO MasITHUKA.
3. HccnepgoBanue 3aBUCUMOCTH MEpUO/ia KOJIeOaHUM OABEIIEHHOTO K HUTH
rpy3a OT JJUHbI HUTH.
4. VccnenoBaHue 3aBUCHUMOCTH MEpUOIa KOJIeOaHUH MPYKUHHOTO MasTHUKA
OT MaccChl rpys3a.
5. IIpoBepka HE3aBUCUMOCTU MEPHOJIa KOJIeOaHUMN rpy3a, MOJABEIICHHOTO K
HUTH, OT MacChl Irpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  IEpuojaa  KOJIeOaHW
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHwusi CBOOOTHOTO MaICHHS.
Pasznen 10. DiiekTpoMarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJTHBI.
DJIEKTPOMarHUTHOE  MOJIE.  JJEKTpOMarHuTHele  BOJHbI.  CBoOiCTBa
aneKTpoMarHuTHeIX BOJH. Illkama »nekTpomarHuTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



DnekTpoMarauTHas npupoga cseta. CkopocTh cBeTa. BogHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBoiiCTBa AIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnule padbomsl u onvimeul.

1. M3ydyeHue CBOWMCTB 3JIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOHUIBLHOTO

Tenedona.

Pa3znen 11. CBeToBbIe AIBJICHUS.

JlyueBas  moxpenbp  cBera.  MICTOYHWMKHA  CBeTa. [IpsiMmosnHEHOE
pacnpoctpanenue cBera. 3atMeHusa Connna u JIlynsl. Otpaxkenue cpeta. [lmockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHEe cBeTa. Vcmonp3oBaHUE TOJHOTO BHYTPEHHETO OTPAKECHHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xon nyweit B numH3e. OnTuyeckas cucrema ¢oToarrmapara,
MUKpPOCKONIa M TeJeckoma. [J1a3 Kak onTuyeckas cHucTeMa. biaum3opykocTe Hu
JaTbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. Omnbitel HbtoTona. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpsAmMosMHETHOE PaCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

OnTuyeckuii CBETOBOJI.

Xox myueid B coOuparonieit JImH3e.

XoJ 1y4den B pacCenBarollIeH JINH3E.

[Tonyuenue n300pakeHui ¢ MOMOIIBIO JIUH3.

[TpuHun neiictBus ¢oToarmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10. Mognens rinasa.

11. Paznoxenue 6e10ro cBeTa B CIIEKTP.

12. [Tomydenue 6en0ro cBETa MpHU CIOKEHUHU CBETAa Pa3HBIX I[BETOB.

L O N o U kA wWwN e

Jlabopamopnwie padbomut u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPA)KEHHUsI CBETOBOTO Jiydya OT yrjia
MaJICHUS.
N3yuyeHue xapakTepucTUK N300paXkeHUs MpeIMeTa B IMIJIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCUMOCTH YIJIa IPEJIOMIIEHUSI CBETOBOTO JIyda OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. TlomydyeHue n300pakeHUM C TOMOIILIO COOMPAIOIIEH JIMH3HI.

Omnpenenenue (OKYCHOTO paCCTOSHUS U ONITUYECKOM CHIIBI COOUparomieit
JIVH3BI.

6. OIBITHI IO PA3JIOKEHUIO OEJIOTO CBETa B CIIEKTP.

OMNBITEL IO BOCTIPUSITUIO I[BETA MPEAMETOB MPU UX HAOIIOJICHUU Yepe3
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanTtoBble siBJIeHHS.

Onwitel Pe3epdopna u mnanerapHas moaens atoma. Mogens aroma bopa.
Hcenyckanne u nornomenre ceeta aroMoM. KBaHTel. JInHeHdaTbie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmogpens aromHoro sapa. HWszoronmsl. PaanoaxtrnBHBIE
npeBpauieHusd. [leproa nonypacmajia aTOMHBIX SIAEP.

SAnepHble peakuun. 3aKOHBI COXPAHEHHUS 3apANOBOTO W MACCOBOrO YHCEIN.
OHeprusi CBsA3UM aTOMHBIX siaep. CBsA3p Macchl M SHEprum. Peakuum cuHTE3a U
nenenusd saep. Ucrounuku sneprun CoHIa U 3BE3I.

Anepnas sHepreTuka. JleWCTBUA pPaAUMOAKTUBHBIX H3IIYYCHUN Ha JKUBBIC
OpraHU3MBL.

Jemoncmpauuu.

1. CHoekTpbl U3ITy4YEHUS U MOTJIOIICHUSI.

2. CnekTpbl pa3IMYHbIX Ta30B.

3. CnekTtp BogopoO/Ia.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérurka HOHU3UPYIOIIUX U3ITyYEHUN.

6. Perucrtpanus uzinydeHus OpUpOIHbIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopnwie padbomut u onvimel.

1. HaOmroneHue CrIoNIHBIX ¥ TUHEWYATHIX CIIEKTPOB U3TYyUYCHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE DHEPTUU YACTHUIIBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadpusim).

3. H3mepenue paanoakTuBHOTO (hoHa.

IHoBTOpUTEIHbHO-0000 AN MOYJIb.

[ToBTOpHUTENHEHO-0000TAIOIINN MOAYJIb MIPEHA3HAYECH JIsI CUCTEMATU3alNU
U 0000meHUs TPEIMETHOTO  COJCpKaHUS W OMNbITa  JICSITEIBHOCTH,
MpUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKE I MMOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMEHY Mo (U3UKe Il OO0ydaronuxcs,
BBIOpPABIIIKX ATOT y4EOHBIN MpeaMeT.

[Ipyn n3yuyeHun MTaHHOTO MOXYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
NeSTETLHOCTH, HA OCHOBE KOTOPHIX 00€CIIEUNBACTCS JOCTHKEHUE TTPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, GOpMHpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTbh: OCBOCHUE HAy4YHBIX METOAOB MCCIICIOBAHUS



SABJICHUM TPUPOABI M TEXHUKU, OBJIAJICHUE YMEHUSAMH OOBACHATH (pU3Mveckue
ABJICHUS, NPUMEHSS TMOJYYCHHbIE 3HAHWS, peElaTh 3aJa4yd, B TOM YHCIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO AEATEIBPHOCTHBIA XapakKTep JaHHOTO pas3jielia Peaanu3yeTcs
3a CcU€T TOro, 4YTOo OOy4YarouIMecs BBIMOJHAIOT 3aJlaHUsi, B KOTOPBIX UM
IpeIaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUM paclo3HaBaTh U HAYYHO OOBSICHATH
dusnuecKue SBICHUS B OKPYKAIOIIEH MTPUPOJIE ¥ TIOBCETHEBHON KU3HM,

MCITOJIh30BaTh HAYYHBIC METOJBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YuCJe A1l HPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX NCTOUYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110

OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU

Nzydenne pu3nku Ha ypoBHE OCHOBHOTO 00IIEero oO0pa3oBaHUs HAMPaBICHO

Ha JOCTH)KEHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbBIX
PE3YJIbTATOB.

B pesynbrare usyuenus QUMK Ha ypOBHE OCHOBHOI'O 0OIIEro 0Opa3zoBaHus

y oOyuatomerocss 0yayT cpOpMUPOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) maTpMOTHYECKOT0 BOCITUTAHMSA:

- IPOSIBJIICHHE NHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON
(u3nuecKol HayKH;

- [ICHHOCTHOE OTHOILIEHHE K IOCTHKEHUSM POCCUMCKHUX YUEHBIX-(DU3HUKOB;

2) TPaKIAHCKOr0 ¥ IyXOBHO-HPABCTBEHHOT 0 BOCIMTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
(du3ukwy;

- OCO3HAaHHWE BAXHOCTU MOPAIbHO-3TUYECKUX IPUHIUIOB B JIESITEIBHOCTH
Y4EHOT0;

3) 3¢TeTHYECKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ACTETUYECKMX KauecTB (PU3MUEeCKON HayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IeHHOCTH HAYYHOT'0 IO3HAHMSI:

- OCO3HaHUE IIEHHOCTH (PU3MUECKONM HAyKM KakK MOILIHOTO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTWMH, BAXKHEMIIEN COCTABIIIOLIECH
KYJBTYPHI;

- pa3BUTHE HAay4YHOU JIIOOO3HATENBHOCTH, MHTEpECcA K HCCIEA0BATENIbCKOM
NESTEIIbHOCTH;

S5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTU Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTU TMpaBHJI 0€30MacHOro IMOBEAEHUS Ha
TpaHCIIOpPTE, Ha J0pOrax, C AJIEKTPUUECKHUM U TEIUIOBBIM 00OpYJOBaHHUEM B
JIOMAIITHUX yCIIOBUSX;

- c(OpMUpPOBAHHOCTh HaBBIKA pedeKCUM, MPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;

6) TPYZA0BOI0 BOCIIMTAHMS:

- AKTMBHOE Yy4YacTH€ B PELICHUU NPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa30oBaTeNbHON  OpraHu3allMM, TOpoja, Kpasi) TEXHOJOTUYECKOH U



COITMAJIbHOM HAMPAaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIe U (U3UIECKUX
3HAHUM;

+ - MHTEPEC K MPAKTHUECCKOMY M3yUCHHUIO MPOQECCHii, CBI3aHHBIX C (PU3UKOM;

+ 7) 3KOJIOTHYECKOI0 BOCIIUTAHMA:

« - OpHCHTAaIlMs Ha TMpUMEHEHWE (HU3MYECKUX 3HAHWUW ISl pEIIeHUs 3amad B
0o0JIacTH OKpy>Kalollel Ccpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILIGHKA UX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHUE IJI00AJBLHOIO XapaKTepa HKOJOTUYECKUX MPOOJEeM W IMyTel uxX

pELICHHS;

- 8) ajanTanuM K U3MEHSIOUIUMCH YCJOBUSIM COLUMAJIBLHOM U NPHUPOAHOM
cpeabl:

« - TOTpeOHOCTh BO B3aUMOJCHCTBUHM IPU BBITOJIHEHUHU HCCICIOBAaHUM U
MPOCKTOB (DU3UYECKOM HAIPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUAM
ApYyrux;

e - TIOBBIIIEHHE YPOBHS CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO
JICATCIIbHOCTD;

« - MOTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4yucje GopMyIupoBaTh
U], TTIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSAX;

« - OCO3HaHUE€ Je(UIIMTOB COOCTBEHHBIX 3HAHUNU U KOMIIETEHTHOCTEN B 00JacTH
bu3uKwy;

s - IUJAHMPOBAHHE CBOETO PA3BUTHS B NPHOOPETCHUH HOBBIX (HU3UUCCKHUX
3HAHUI;

+ - CTpPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

e - OIICHKAa CBOMX JECUCTBUM C YYETOM BIIMSHHUS Ha OKPYKAIOIIYIO Cpeny,
BO3MOKHBIX I'TTOOAILHBIX ITOCJIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrate ocBOeHHs TporpaMmbl M0 (PU3MKE HAa YpPOBHE OCHOBHOIO
oO1ero oOpa3zoBanus y oOydaromierocss OyayT copMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TTO3HABATEIILHBIC YHUBEPCALHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHUBHBIC  YHUBEpPCAJIbHbIC  Y4YCOHBIC  JCHCTBHSI,  PETYJISTHBHBIC
YHHBEpCaJIbHbIC YUCOHBIC ICHCTBU.

Ilo3HaBaTesbHBIC YHUBEPCAJIbHBIEC YUeOHbIC 1eliCTBUSA

Bba3oBble Jijornueckue 1eicTBUA:
s BBIBISITh W XapaKTEpHU30BaTh CYIIECTBEHHBIE TIPHU3HAKA OOBEKTOB

(s1BIICHU);



yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU(PUKAIIUN, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTHBOPEYHS B pacCMaTpUBaEeMbIX (pakTax,
JTAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;
BBISIBJISITH  TIPUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOH30BAHUEM JI€TYKTHBHBIX
¥ MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIJIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3HUEeCKNX BETNYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO0 pemieHus ydyeOHOM ¢u3udYecKon
3amaun (CpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHUS, BHIOOp HamOojee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHCB).

ba3oBbie ucciaenoBarejbCKue AeiCTBUA.

MICII0JIb30BAaTh BOIPOCHI KAK MCCIEA0BATEIbCKUI HHCTPYMEHT II03HAHNUS;
MIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABICHHOMY ILJIaHY OMBIT, HECIOKHBIN
(U3HUECKUIl SKCIEPUMEHT, HEOOJIBIIOE UCCIEA0BAHUE (PUIUYECKOTO
SIBJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(pOpMALUIO,
IIOJIyYEHHYIO B XO/I€ UCCIIEIOBAaHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIHPOBATh 000OIIEHUS M BBIBOJIBI 110 PE3yJIbTaTaM
NpOBEAEHHOTO HAOIOIEHUS, OIBITA, UCCIIEIOBAHNUS;

MPOTHO3MPOBATh  BO3MOXKHOE  JalibHEWIlee pa3BUTHE  (DUINUECKUX
MPOILIECCOB, @ TAK)KE BBIIBUTATh MPEANOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undpopmanmeii:

MPUMEHSTh Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl NPU MOUCKE U
orOope MHPOPMALMK WIM JAHHBIX C YY4ETOM MPEMAJIOKEHHOW Y4eOHOU
dbuzuyeckoil 3a1a4u;

aHaJIM3UPOBaATh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHPOPMAIUIO
pa3IMYHbIX BUJOB U (HOPM IMpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANbHYIO (OpPMY TPEACTABICHUS
uHbopMallMl W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIOXKHBIMU
CXeMaMmu, IuarpaMmmamMu, HTHOU rpaukod U MX KOMOMHALUSMH.

KoMMyHuKaTUBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

B XOJIe OOCYXKIEHHUs Yy4eOHOro Marepuaia, pe3yJIbTaToB J1abOpaTOPHBIX
paboT 1 IPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 0OCYKIAEMOM TEMBI U
BBICKa3bIBaTh WJICH, HAIlCJCHHBIC HA PEIICHUE 3aJadd M TIOJJICp’KaHUC
OJy1aroxenaTeIbHOCTH OOIICHHUS;

COTIOCTaBIIATh CBOM CYXKICHUS C CYXKACHUSIMHU JPYTHMX YYaCTHUKOB
auanora, OOHapyKUBaTh Pa3IMIUe M CXOACTBO IMO3HIIHI;



BBIpPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTax;
myOJIMYHO TPEICTABIATh PE3YIbTaThl BHIMOIHEHHOTO (DU3HUECKOTO OMbITa
(aKCTIepUMEHTa, UCCIIEeIOBAHUS, POCKTA);

MOHMMAThb W HCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH |
WHANBUAYAIbHON pabOThl MpU PEIIEHUHM KOHKPETHOM (U3UYECKOM
POOJIEMBI;

OPUHMUMATh LIEJM COBMECTHOM JIEATENbHOCTH, OPraHU30BbIBATh JEHCTBUS
no e€ JOCTIXKEHHUIO: paclpedensiaTh poiH, OOCYXIaTh IMPOLECCh U
pe3yNbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUST HECKOJIBKUX JIIOICH;
BBINOJIHATH CBOIO YacTh pabOTHI, JOCTUrasi KAYECTBEHHOTO pe3ysbTara 1o
CBOEMY HANpaBJICHUIO M KOOPAMHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOET0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO C(POPMYIMPOBAHHBIM YUaCTHUKAMHU B3aUMOJEHCTBUSI.

PerJISITl/IBH])Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Camoopranuzanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOLINX
U1 peleHus pU3NUEeCKUX 3HAHUH;

OpUEHTHUPOBAThCA B  PA3IMYHBIX MOAXOAAX MPUHATUS  PEIICHUN
(MHIMBUAYaAJIbHOE, NPUHATHE PEUIEHUS B TPYIIIE, NPHUHITHE PELICHUM
TpyHIoin);

CaMOCTOSTENIbHO COCTABJIATh aJITOPUTM pelieHHs (U3HUUEeCKON 3aauu WIn
IUITaHa MCCIEAOBAHUS C yYETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEN, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUMH;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJI]:, IMOLMOHAJIbHbIN NHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U NPEeyIarath I1aH €€ U3MEHEHUS;
OOBSACHATH TPUYMHBI  JOCTHKEHHSI  (HEJIOCTHUKEHUSI) PE3YJIbTaTOB
JesITeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JEATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJTHEHUS
(u3MUEeCKOro UCCJIENOBAaHMUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HHUKIINX TPYAHOCTEW;

OLICHMBATh COOTBETCTBUE pE3yiIbTaTa LI U YCIOBHSM;

CTaBUTH ce0s Ha MECTO JPYroro 4ejioBeKa B XOJI€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;
MpHU3HABaTh CBOE MPABO Ha OIMMOKY NMPU PEIICHUN (PU3UUECKHX 3a/1a4 WIH
B YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



IHPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHus B 7 kjiacce npeaMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATUS:  (PU3MYECKHUE U  XUMHUYECKHE  SBIICHMS,
HAOJIIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €AMHUIBI (DU3UYECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJMHENHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAs
cuna,  gedopmamus  (ynpyras, — IUIacTUYeCKasl),  HEBECOMOCTD,
COOOILAIOIIUECS COCY/IbI;

paznuuath siBaeHus (auddy3us, TEIIOBOE JBUKEHHUE YaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE  JBUXKEHUE, HWHEPIUs,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO
BpalllcHUs, Mepeaada JaBJieHUs TBEPABIMU TEJIAMH, >XUIAKOCTSIMU U
razam, arMochepHOoe JaBlieHHWEe, IUIaBaHUE TeJl, [MpeBpalIeHUs
MEXaHMYECKON SHEPrur) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBJICHHE W3YYEHHBIX (U3UUECKUX SIBICHUUA B
OKpYXalollleM MHpEe, B TOM 4YHCIe (PU3MYEeCKue SBICHUS B TPUPOJIE:
MPUMEPHI JIBUKEHUS C PaA3IMUYHBIMU CKOPOCTSAMH B >KMBOW U HEXKUBOU
NpUpoJie, ACHUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIIMSHUC
aTMoc(epHOro AaBieHHUs Ha KUBOW OpraHW3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJIOBEKa, MPU 3TOM NMEPEBOIUTH MPAKTUUYECKYIO 33/1auy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBICHUM;
OTUCHIBATh U3YYCHHBIE CBOMCTBA Tel M (PU3UUYECKUE SBJICHUS, UCIIONB3YS
dbu3uyeckre BEIMYMHBI (Macca, O0BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tejla, Cujga TpPEeHHUs, JAaBlieHHWE (TBEPAOTO Teja, JKUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIa, MEXaHW4YecKas paboTa, MOIIHOCTh, TJICUO CHJIBI,
MOMEHT CWJbl, KOI(POUIIMEHT TMOJE3HOr0 JEHCTBUSI MEXaHU3MOB,
KMHETUYECKass W MOTCHIMalbHAs SHEPrus), MPH ONHUCAHUM IPABUILHO
TPaKTOBaTh  (PU3MUYECKHH  CMBICT  HUCIHOJIB3yeMBIX  BEIIMYWH, HUX
0003HaueHNA W EAWHHIBI (U3UYECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEJUYUHY C APYTUMU BEJIWYHWHAMH,
CTPOUTH TpapUKH U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYMH;
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SIBICHUS U IIPOLIECCHI,
WCTIONB3Ys MpaBUiia CJIOKEHUS CUII (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUjIo paBHOBecHs pbiyara (07o0ka),



«30JI0TO€ TPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOMN
SHEPruM, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA W
3alMChIBATh €70 MAaTEMATHYECKOE BBIPAKEHUE;

OOBSACHATH (DU3UYECCKUE SIBJICHUS, MMPOTIECCHI M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallud MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh NTPUYMHHO-CJICJACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX IIIaroB ¢ ONMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHHUH, (PU3UIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7adyd B 1—2 JEHCTBUS, HCHOJB3Yys 3aKOHBI H
dbopMybl, CBs3BIBarONIME (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIIN3a
YCJIOBUS 3a1auM 3alMChIBATh KPATKOE YCJIOBHUE, MOJICTABIATh (U3UUECKUE
BEJUYUHBI B (OPMYJIBI M TMPOBOJUTH PACUYEThI, HAXOAUTHh CIPABOYHBIC
JTaHHBIC, HEOOXOUMBIE JIJIA PEIICHUs 3a/1ay, OIICHUBATh PEATMCTUYHOCTh
MOJTYy4YEeHHOU (PU3NUECKON BETUYUHBI;

pacrio3HaBath MPOOJEMBbI, KOTOPHIE MOXHO PEHIUTh MPU TOMOIIU
(bU3HUECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
npeanosioxkenue  (TUmoTesy),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJIbTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBO/IBI TI0 €T0 pe3ysibTaTaM;

MPOBOAUTL OMNBITHI 10 HAOMIOJCHUIO (U3UYECKUX SIBICHUW WU
buszruecKux CBOWCTB Te: dbopmynrpoBaTh MIPOBEPSIEMbIEC
MPENOI0XKEHUs, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYA0BaHUS,
3alUChIBATh XOJ OTbITa U POPMYITUPOBATH BHIBO/IBI;

BBIMIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tela,
00bEMa, CHUJIBI W TeMIepaTypbl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
U(GpPOBBIX TMPUOOPOB, 3aNMUCHIBATHL TOKA3aHHS NPUOOPOB € YUETOM
3aJ1aHHON a0COJIOTHOM MOTPEITHOCTH U3MEPEHHIA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTHU OJTHOM (PU3UUECKON BEIUYUHBI OT
JIPYrol ¢ HCMOJb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCUMOCTH TMYTH
PaBHOMEPHO ABWKYIIErOocsl Tella OT BPEMEHHM [BHXKEHUS Tela, CHJIbI
TPEHUS CKOJIRKEHHS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTHU CWJIbl TPEHHSI OT IJIOIIAIN COMPUKOCHOBEHHUS TEJ, CUJIIBI
YOPYTOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIIEH CHJIBI OT 00BhEMA
MOTPYKEHHOM YACTU TEJNA U OT IJIOTHOCTH KHUIAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TIyOUMHBI, HA KOTOPYIO TIOTPY>KEHO TEJO, YCIOBUN
MJIaBaHUS TEJI, YCIOBUNM paBHOBECHs pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4YEOHOrOo MCCIEIOBaHUS, COOUpaTh YCTAHOBKY W
BBINIOJIHATh M3MEPEHUs], CleAys NPeIsOKeHHOMY IUIaHy, (PUKCHpOBaTh
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEJIUYMH B BUJEC



NpEeJIOKEHHBIX TaONIUIl W TpaduKOB, AENaTh BBIBOJABI IO pPe3ylbTaTam
MCCIIEIOBAHMUS,;

MPOBOANTH KOCBEHHBIE HU3MEPEHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUIKOCTH U TBEPIOTO TeENa, CHUJla TPEHUS CKOJIBXKCHHUS,
JaBlieHWE  BO3JyXa, BBITAIKUBAIONIAS  CHJA, JIEHCTByIOLIas  Ha
HOTPY>KEHHOE B JKUAKOCTH TeNO, KOI(DOUIMEHT IMONEe3HOTO ACHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAysd TMPEAJOKEHHOW WHCTPYKLUUU: TIPH
BBITIOJTHEHUH H3MEPEHUl CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIISTh 3HAUEHNE UCKOMOW BEJIMUKHBI,

co0uro1aTh MpaBuiia TEXHUKU O€30MaCHOCTH MPH paboTe ¢ 1a0opaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHLHUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETpP, JAMHAMOMETP, COOOIIAIONIMECS COCYIbl, OapoMeTp,
phIyar, NOJIBUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;
XapaKTepU30BaTh MPUHIUMBl JEUCTBUS HU3YYEHHbIX HIpUOOpOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHHUA (B TOM YHCIHE:
MNOJNIINITHUKH, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUAN Tpecc,
MaHOMETp, BEICOTOMEp, MOPUTHEBOW HACOC, apEOMETP), UCTIONB3YS 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBICHUN U HEOOXOAUMBbIE (PU3UUECKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh WMHMOPMALUIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
KHU3HU JJ1 obecrieueHusi 0€30MacHOCTH MPH OOpaIeHNH ¢ MPUOOpaMH |
TEXHHYECKUMU YCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOICHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKpY KaloLlEeH Cpefie;

OCYIIECTBISATH OTOOp MCTOYHHMKOB HHpopmanuu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM [TOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS
3HAHUA ¥ TYTEM CpPaBHEHUS PA3IMYHBIX HWCTOYHUKOB BBIJCIATH
UHPOPMAITMIO, KOTOpas SIBISIETCS MPOTHBOPEYUBONW WM MOXKET OBITH
HEI0CTOBEPHOM;

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUil HAay4HO-TIOMYJIPHYIO
IUTEepaTypy (QU3MYECKOro COJEpKaHUs, CIPAaBOYHBIE MaTepuabl,
pecypcbl cetu MHTepHeT, BinageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WMH(MOpMAIUU (PU3NIECKOTO COAECP’KAHUS, B TOM
qyclie MyOJUYHO JeNlaTh KpaTKHE COOOILIEHUS O Pe3yJbTaTax MPOEKTOB
WIN Y4eOHBIX HCCIECIOBAaHUN, TNPH ATOM TPAaMOTHO HCIIOJIb30BaTh



U3YYCHHBIM TOHATUIHBIA anmapar Kypca (U3UMKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAIUEH;

P BBINOJHEHUU YYEOHBIX IMPOEKTOB M MCCIEIOBAHUN pACHPEEHATh
00s3aHHOCTH B TPYyNIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIEAUTh 34 BBINOJHECHHEM IUIaHA JCHUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIA  BKJAJl B  JEATENBHOCTh  TPYNIbI,  BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIIHUX.

K xoH1y 00yueHus B 8 kJ1acce npeIMeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTpakaTh COPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAILUINYECKUE U
amop(Hble TeJa, HACBHIILIEHHBIH W HEHACHIIICHHBI Map, BIIAXXHOCTb
BO3/lyXa, TeMIeparypa, BHYTPEHHSSI SHEpPrus, TEIJIOBOW JBUTATEINb,
AJIEMEHTAPHBIN AJIEKTPUUECKUH 3apsij, dJIEKTPUUECKOE MOJIEe, MPOBOAHUKU
U IUDJIEKTPUKH, IIOCTOSIHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE I10JIE;
pa3nnuaTth SIBICHUA (TEIJIOBOE pacIIMpeHHe U CxaThe, Tellonepesaaua,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KAlWJUIAPHBIE SIBICHUS, UCIIAPECHHUE,
KOHJIEHCAllMs, IUIaBJIEHUE, KpUCTaUTM3anus (OTBEpEBaHUE), KHUIICHHUE,
Terioneperaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
ANEKTPU3aLUs TEN, B3aUMOJECHUCTBHUE 3apsJI0B, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM, 3J€KTPOMAarHUTHAsE MHIYKIS)
M0 ONHCAHUI0 HX XapaKTEepPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUHA B
OKpY)XaloIlleM MHpE, B TOM uHcie (PU3NYECKUE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSKEHUE U KalWUIIPHBIE SABJICHHUS B MPUPOJE,
KpUcCTaulbl B mpupoje, uznydeHue CoiiHLA, 3aMep3aHue BOAOEMOB,
MOpcKHe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa, JJIEKTPUUYECKHE
ABJIEHUSI B aTMoc(epe, AIEKTPUUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE
nosie 3eMi, Jpeid MOII0COB, POJIb MArHUTHOTO MOJIA Ui KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, TIPU ATOM NEPEBOJIUTH MPAKTUYECKYIO 3a]a4y B
yueOHY10, BBIACNATh CYUIECTBEHHbIE CBOMCTBa (IPU3HAKH) (PU3UYECKHUX
SIBJICHU;

OTNUCHIBAaTh U3yUYEHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SBJICHHUS, UCIIONIb3YS
(¢u3nyeckue BeIUUUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIrHsi, KOJIUYECTBO
TEIUIOTHI, YJEeJIbHAasl TEIIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUIaBJICHUS, YJelbHas TEIJIoTa IapooOpa3oBaHus, yJelbHas TEIJIoTa
CTOpPaHHs TOIUIMBA, KOIPPUIMEHT IOJE3HOTO JCHCTBUS TEMJIOBON



MalIuHbl, OTHOCHUTENIbHAsS BJIAXKHOCTb BO3/AYyXa, JJIEKTPUYECKHU 3apsf,
CHJIa TOKA, JJIEKTPUYECKOE HAINPSIKEHHE, CONPOTHUBIICHHE ITPOBOJHUKA,
yI€IbHOE  CONpOTHUBJIEHUE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOTO  TOKa), IMpPU ONHCAHUU MPABUIBHO  TPAKTOBATh
(¢u3NYECKUl CMBICT WCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U €IUHHIIBI
(GuU3NYECKUX BEJIUYMH, HAXOIUTh (HOPMYIIbI, CBS3BIBAIOLIUE JAHHYIO
(u3nYeCKyl0 BEIUYMHY C JPYTUMHU BEJIMYMHAMU, CTPOUTH TIpapuKu
U3YyYEHHBIX 3aBUCUMOCTEN PU3NUECKUX BEJTUUMH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
HCIIOJNIb3Ysl OCHOBHBIEC IIOJIOKEHHSI MOJIEKYJISPHO-KUHETUYECKOU TEOPUH
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHO3ULMHU MOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsa, 3akoH OMma 1 yyacTKa LENH, 3aKOH
Jlxoynsa—JleHna, 3aKkOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA M 3allUCHIBaThb €r0 MAaTEMaTUYECKOE
BBIPA)KCHUE;

OOBACHATh (PU3UYECKHE TPOLECCHl U CBOMCTBA Tel, B TOM 4YHCIIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTEPA: BBISBIIATH
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMUecKux
miaroB ¢ omnopoil Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3UYECKUX SIBJICHUU,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiaTb pacy€THbIE 3amadyd B 2-3 JEHUCTBHSA, MCHOJB3Yys 3aKOHBl U
(GopMyibl, CBsI3bIBAIOLINE (DU3MUECKUE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCHOBUSL 3aa4d 3aIUCHIBATh KPATKOE YCJIOBHE, BBISABIATH HENOCTATOK
JAHHBIX [UIsl  pEIIeHUs 3a7auyd, BBIOMpaTh 3aKOHbI WU  (POPMYJIbI,
HE0OXoAuMBbIe JUIsi €€ peleHus, NPOBOAUTh PACUETHl M CpPABHUBATh
MOJy4YE€HHOE 3HaUYeHUe (PU3NUECKON BETUUHUHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOKHO PEUIUTh MPU MOMOUIH
(u3NYECKUX METO/IOB, MCIOJIb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATDH
IPOBEPSEMOE  MPEAINOJIOKEHHE, OLECHMBATh MPABUIBHOCTh MOPSAKA
IPOBEJEHUS UCCIEIOBAHUS, AENATh BBIBOIBI;

IPOBOAMTH OMBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUM WU
(¢u3znyecKux CBOMCTB Te (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT €ro 00bEMa, TeMrepaTypbl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHusl TpPU MU3IYYEHUH OT LBETa M3Myyaromien (MOrJIoniaronieil)
OBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUIAKOCTH U
IJIoIana €€ IOBEPXHOCTH, DJJEKTPU3alUus Tel W B3aWMMOJEUCTBUE
JNEKTPUYECKUX 3apsANI0B, B3aMMOJEWCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3all¥sl MarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MAarHuTHOTO IOJISI HAa MPOBOJAHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTA,



CBOMCTBA DJIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBEpsIEMbIE MPEATIONOKEHNS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBI;
BBIIIOJIHATh ~ NPAMBIE  U3MEPEHHS]  TEMIEPATYPbl, OTHOCHUTEIBHOM
BJIQXKHOCTH BO3/yXa, CHJIBI TOKA, HAIpSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOIPEUTHOCTH;
MPOBOANTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUYHUHBI OT
OpPYroi C HUCHOJIb30BAaHUEM TMPSMBIX H3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJIECHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM TOIEPEYHOro
CEYEHMS U YACIBHOIO CONPOTUBIIEHUS BEIIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYLIErOo Yepe3 MPOBOJHMK, OT HANOpsDKEHWS Ha  [POBOJHHUKE,
WCCJIENOBAaHNE IIOCIEI0BAaTEIbBHOTO M IApaJUIEIBHOIO  COEOUHEHUI
MIPOBOJIHUKOB): IJIJAHUPOBAaTh MCCIIEOBAaHUE, COOUpaTh YCTAHOBKY U
BBIMOJIHATh M3MEPEHUS, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJE TaOJIUI U TpadHKOB,
JIeJaTh BBIBOJIBI I10 PE3YJITATAM HCCIICOBAHUS;

MIPOBOJIUTh KOCBEHHBIE HW3MEPEHHS (PU3MUECKUX BEJIWYUH (yAeIbHas
TEIJIOEMKOCTh  BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTa U
MOIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh U3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIBHYIO0 YCTaHOBKY, CIIeysl MPEIJI0KEHHON MHCTPYKLHUH, U
BBIYMCIIATH 3HAUECHHUE BEJINUNHBI;

coOJII01aTh MpaBUiia TEXHUKN 0€30MaCHOCTH IIPpHU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh NPHUHIMIBI  JEHCTBUA M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOPOM HAa HX ONUCAaHHA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIBTMETpP, CUETUMK AJIEKTPUUYECKOM HHEPrUH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpPbI, HArpeBaTENbHbBIE ANEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKUE
MIPEAOXPAHUTEIH, FIEKTPOMATHUT, AIEKTPOABUraTENb NOCTOSHHOIO TOKA),
UCIIOJNIBb3YSl 3HAHMSI O CBOWMCTBAaX (DPM3MUYECKUX SIBIICHUI M HEOOXOIUMbIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbBIC
nopuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTAaT), COCTABIATH CXEMbI 3JIEKTPUUYECKHX
LENel ¢ NMOocaen0BaTeNbHbBIM U MAPAJUIENbHBIM COEIMHEHUEM HJIEMEHTOB,
paznunyas ycJIoBHbIe 0003HAUEHMS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;



OPUBOAUTH  MpUMEphl  (HaXOAWTh  HWHPOPMAIMIO O  TIpUMEpax)
NPAaKTHYECKOTO HCIOJb30BaHUs (DU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JUIs obecrniedeHrs 0€30MacHOCTH MPpU O0palleHuu ¢ nmpudopamu u
TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COONIOACHUS
HOPM PKOJIOTUYECKOTO TOBEJCHHS B OKPY’KaloIeH Cpefie;

OCYIIECTBIATh TMOUCK WHGOpMauK  (U3UIECKOTO COJACPKAHUS B
WNHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH © MyTEM CpPaBHCHUS
JOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHPOpPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEYHBON MITH MOXKET OBITh HEIOCTOBEPHOIA;
WCITOJTh30BATh MPHU BBIMOTHEHUH YY€OHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
TUTEPATYpy (U3HUECKOTO  COJACpKaHUS, CIPABOYHBIE MaTepUaIbI,
pecypchl cetu MHTepHeT, BiaeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
comepkaHusl, B TOM 4YHCIE TYOJUYHO TIPEACTABISATH PE3YIbTAThI
IPOEKTHOW WJIM HUCCIE0BATEIICKON NEATEeIbHOCTH, P 3TOM TPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHATHIHBIA ammapar Kypca (U3HKH,
COTIPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINCH;

IOpY  BBIMIOJHEHUU YYEOHBIX TPOEKTOB W HCCIEAOBAaHUN (HU3UUECKUX
MPOIIECCOB pacTpeieiaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBUHU C
MMOCTABJICHHBIMH 3a/J1a4aMHM, CJICAWTH 3a BHITIOJIHCHUEM IUIaHA ACHCTBUN U
KOPPEKTUPOBAaTh €ro, AaJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
JeSTeILHOCTD TPYIIIbI, BHICTPAUBATh KOMMYHHUKATUBHOE B3aHMOICHCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3peniaTh KOHGIUKTHI.

K xonIy o0yuenus B 9 kiiacce npeaMeTHbIE pe3yJabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCTONB30BaTh TMOHATHUSA: CHUCTeMa OTCY€Ta, MaTepuaibHas TOYKa,
TpaeKTOpHs, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBUKEHUS, AedopMarius
(ynmpyrasi, miuacTudeckas), TPEHHE, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
HEBECOMOCTh U TIEPETPYy3KH, IIEHTP TKECTH, aOCOIIOTHO TBEPAOE TeEo,
IEHTP TSHKECTH TBEPIOTO Tejia, pABHOBECHE, MEXaHUUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, WH(pa3ByK W yJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JTAIbHO30PKOCTD,
CIEKTPHI UCITyCKAaHUS U TOTJIONICHUS, anb(a, 0eTa- U raMmma-u3aydeHus,
M30TOIIbI, IIEPHAsl SHEPIETHKA;

pazinyath SIBJIEHUA (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, DPABHOYCKOPEHHOE TPSIMOJMHEHHOE IBWKEHHE, CBOOOIHOE
najfieHue Tell, PABHOMEPHOE JABMKEHHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TE€J, PEAKTUBHOE JBUKEHHUE, KOoJIeOaTeNbHOE NBIXKEHHE (3aTyXawoluue U
BBIHY>K/ICHHBIE KOJIeOaHWs), PE30HAHC, BOJHOBOE JBW)XCHHE, OTPAKEHHE
3ByKa, MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3IoKEeHHE OeJIoro CBeTa B
CIIEKTP U CIIO)KEHUE CIEKTPAJIbHBIX I[BETOB, JIUCIEPCHUS CBETA,
€CTEeCTBEHHAsA PaJUOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3ITYYEHHUS) TI0 ONTUCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3MYECKUX  SBJICHHA B
OKpyXatomeM Mupe (B TOM dYucie (U3NYECKUE SBICHUS B TPHUPOJE:
MIPUJIUBBI U OTJIMBBI, ABMKEeHHE TIaHeT COTHEYHOM CHCTEMbI, pEaKTUBHOE
IBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 03XO, IIBETa TeT,
ONTUYECKHUE SBJICHUSI B MPHUPOJE, OMOJOTMUECKOE ACHCTBUE BUJIMMOTO,
yabTpaUOJIETOBOIO W  PEHTIEHOBCKOTO M3JIYYCHUM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE Iy4d, PAJUOAKTUBHOE H3Iy4EHUE
OPUPOJHBIX MHUHEpAJOB, JIEMCTBUE PAAUOAKTUBHBIX W3JIYYEHUU Ha
OpraHu3M 4YeJIOBEKa), MPHU STOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PU3HMUECKUX
SIBJICHUM;

OMKCHIBATh U3yUYCHHBIE CBOMCTBA TE U (PU3UUYECKUE SIBJICHUS, UCTIOIB3YS
¢u3nuecknue BENWYUHBI (CpEIHSSI W MTHOBEHHAs CKOPOCTb Tela Mpu
HEPaBHOMEPHOM JIBH)KCHUH, YCKOPEHHE, TEpPEMEICHHE, IMyTh, YIIOBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE
CBOOOJHOTO TMaJCHUsI, BEC TeJla, HUMIIYJIbC TeJla, HUMIIYJIbC CHIIbI,
MexaHu4eckass paboTa M MOIIHOCTb, TOTEHIMAJIbHAS DSHEPrus Teda,
NOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAJIbHAS SHEPIHsS CHKATON
NpY>KUHBI, KUHETUYECKasi OJHEPrusi, IOJHAas MeXaHW4yecKash DHeprus,
MepUOJ U YacToTa KojaeOaHui, JIMHA BOJHBI, TPOMKOCTb 3ByKa W BBICOTA
TOHA, CKOPOCTh CBETA, NMOKA3aTEJb MPEJIOMJIEHUS CPE/bl), MPU ONMUCAHUU
MPaBUJILHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaueHUA W EAWHHIBI (U3MUYECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpapUKH U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBA TeJl, (U3UYECKUE SIBICHHUS U TIPOIECCHI,
UCTIONB3Yys 3aKOH COXPAHEHUsI 3HEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI  CYNEPHNO3ULUA CWUJI, TPHUHIMI OTHOCUTEIbHOCTH [ anuies,
3aK0oHbl HBIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUSs 3apsSJ0BOT0 U MAaCCOBOIO YUCEN



OpU SAEPHBIX pEaKUMsIX, IPU ITOM JaBaTh CIOBECHYH (POPMYIUPOBKY
3aKOHa U 3allUChIBATh €r0 MaTEMaTUUECKOE BBIPAXKECHHUE;

OOBSACHATh (U3UYECKUE TPOIECCHl UM CBOMCTBA TEN, B TOM 4YHCIIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
IIaroB C OMOPOM Ha 2-3 W3YyYEHHBIX CBOMCTBA (DU3MUECKUX SIBICHUII,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbIE 3adaud (OMUpaOIIUMecs Ha cucteMy u3z 2-3
YpaBHEHHUI), HCTIONb3Yys 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3allMChIBaTh KPATKOE
yCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsl PELIECHUs, IPOBOJUThH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TOJYYEHHOTO 3HAYCHHUS (PHU3NIECKOU
BEJIMYUHBI;

pacrno3HaBaTh MpoOOJEMbl, KOTOPbIE MOKHO PEUIUTh MPU HMOMOUIU
(uU3NYECKUX METO/IOB, MCIOJIb3Yysl ONUCAHHE HCCIIEIOBAaHUS, BBIICIATH
OpOBEPSIEMOE  TPEANOJIOKEHUE, OIEHUBATh IPABWIBHOCTh IOPSAIKA
NPOBEJCHUSI  UCCIEJOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNnbTaThl HAOIIOICHUH U OTIBITOB,;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
(¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUs HHEPTUH, 3aBUCHUMOCTh TMEpHoAa KoJeOaHW MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBHUCUMOCTH OT
aMIUTATYbI MaJIbIX KOJeOaHUM, MPSIMOJIMHEITHOE PacIpOCTpaHEHUE CBETA,
pas3joxeHue Oeloro CBeTa B CIEKTp, U3YUEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)keHHsI NpeaMera B coOuparomien
TuH3e, HAOMIOJEHNE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0Opy/nOBaHus, ONHUCHIBATH XOJ ONbITA U  €ro  pe3yJbTaThl,
(opMyITUpPOBATH BHIBOJIBI;

MPOBOJUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEPEHUH, OmMpeaesis
CpeqHee 3HAa4YeHHE U3MEpseMON BeIMYMHbI ((POKYCHOE pacCTOSHHE
coOuparomieid JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepUTENBHHOTO TTPUOOpPA);

NPOBOJUTh HCCIENOBAHUE 3aBUCHUMOCTEH (U3MUYECKUX BEIMYUH C
HCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUN (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIDKEHUM 0O€3 HayalbHON CKOPOCTH, Mepuoja
KoJIe0aHUIT MaTeMaTHYECKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHMs CBETa OT yIyla NaJEHUs M yria IpeJoMJIEHUs OT yria



NaJeHus). IJIAaHUPOBATh HCCJIENOBAHUE, CAMOCTOSITENILHO COOUpAThH
YCTaHOBKY, (DUKCHpOBaTh pe3yJdbTaThl TOJYYECHHOW 3aBUCHMOCTH
GuU3NYECKUX BEIMYWH B BHUAC TaOJMI] M TpadUKOB, NE1aTh BBIBOJBI IO
pe3yNbTaTaM HCCIeOBAHNUS;

MPOBOJIUTH KOCBEHHBIC W3MEPEHUS (U3MYECKUX BEIWYMH (CpPEemHSSA
CKOPOCTh M YyCKOPEHHE Tela TpH PaBHOYCKOPEHHOM JBHKCHUH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUITUCHT
TPEHUS CKOJBKCHUS, MEXaHW4Yeckas paboTa M MOIIHOCTh, YacTOTa W
Mepuosl KoJeOaHW MaTeMaTHYeCKOr0 | MPYKHHHOTO MAasTHHKOB,
ONTHYECKAas] Cuja CcoOuparome JIMH3bI, PaJUOaKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBITIOJIHATh U3MEPEHUs, CIEIys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTH
3HAUYEHUE BEJIMUMHBI U aHAJTM3UPOBATH MOJTYYEHHBIE PE3YJIbTAThI C yUETOM
3aJTaHHOM TIOTPENTHOCTH NU3MEPCHHI;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TP paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKU HW3YYEHHBIX (DU3UYECKUX MOJIETeil:
MaTepuanibHas TOYKa, aOCOMIOTHO TBEPAOE TEIO, TOUYCYHBIM HCTOYHHK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJETb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPHUHIUIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYCCKUX YCTPOHCTB C OMOpPOM HAa WX OmMUcaHusd (B TOM 4YHCIE:
CIIUJIOMETp, JATYMKHA TIOJIOKCHMS, PACCTOSIHHS M YCKOPCHHS, paKeTa,
9XOJIOT, OYKH, TEepHucKom, Qoroanmapar, ONTHYCCKHE CBETOBOJIBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa), HCHOJIb3ysd 3HAHUS O
CBOMCTBax (U3MUECKUX SBJICHUW W HeoOXoaumble (U3UYECKUE
3aKOHOMEPHOCTH;

HCITOJTH30BaTh CXEMBI M CXEMAaTUYHBIC PUCYHKHA M3yYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB W TEXHOJIOTHYECKHX TMPOIECCOB
MpU pelieHUH YYEOHO-TIPAKTUYECKUX 3a7a4, ONTHYECKHUE CXEMBI ISt
MOCTPOEHUS N300PKEHHI B TNIOCKOM 3€pKaJie U COOMpPAIOIIEeH JIMH3E;
NPUBOAWTh  TNPUMEPHl  (HAXOAWTh HMHPOPMAIUIO O  MpUMEpax)
MPAKTUYECKOTO HWCIOIb30BaHMs (M3UYECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HM NIl obecrieueHust 0€30MacHOCTH TIpU oOpaIrieHruu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPONWCTBAMH, COXPAHCHHS 370POBbS M COOIOACHUS
HOPM KOJIOTUYECKOTO MOBEACHHSI B OKPY’KaIOIIEH Cpejie;

OCYIIECTBIISITh TOWCK HMHPOpMAIMK  (PU3UIECKOTO  COJCpKAHUSI B
HuTepHeTe, caMoCTOATEbHO (DOPMYITHPYsI IIOMCKOBBIN 3apOC, HAXOIUTh



IyTU ONpEAESIEHUsI JOCTOBEPHOCTH IOJIyYEHHON MH(OpMalMM Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJIHUTEIbHBIX UCTOYHUKOB;

WCIIOJIb30BAaTh MPY BBINOTHEHUU y4YE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO
aUTepaTypy (QHU3MYECKOrOo  COAEp)KaHUs, CIPABOYHBIE MaTepualbl,
pecypcebl cetu MIHTepHeT, BiafeTh NpUEMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILEHUS HA OCHOBE
uH(POpMALlMM W3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpkKaHUS,
nyOJIMYHO TMPEICTABISATh PE3yIbTaThl IPOSKTHOM WIIM MCCIIEI0BATENbCKON
NEATENbHOCTH, TMPU OTOM TIPAMOTHO  HCIIOJIb30BaTh  HM3yYCHHBIN
NOHATUWHBIM amnmapar HM3y4aemoro pasjena (pU3sMKh U CONpPOBOXKAATH
BBICTYIUICHHE Tpe3eHTauued ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoaunuyecTBO YacoB DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudgposbie)
Kontposbubie | IlpakTuyeckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u €€ poJib B MO3HAHUHU OKPY:KAKIIET0 MUPA
bubnunorexa [JOK
11 o - 2
vISHIca © Hayla © HpHpoAe https://m.edso0.ru/7f416194
bubnunorexa [JOK
1.2 o 2 1
VSHACCICHE BETHHHA https://m.edso0.ru/7f416194
bubnunorexa [JOK
1.3 E i 2 1
CTECTBCHHOHAYYHBI METOJI TO3HAHUS httos://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. IlepBoHavyajibHbIE CBEI€HHS O CTPOEHUH BellleCTBA
bubmmorexa [IOK
2.1 C 1
TPOCHIE Bettiectsa https://m.edso0.ru/7f416194
99 JIBU>KEeHUE U B3aUMOJICHCTBHUE YACTHIL 2 1 bubmoreka [JOK
' BEILECTBA https://m.eds00.ru/7f416194
bubnunorexa [JOK
2.3 A 2
TPCTATHBIC COUTONHMA Betmectsa https://m.edsoo.ru/7f416194
Wroro no paznemy )
Pa3znen 3. /IBu:keHHe M B3auMO/IeiicTBHE TeJl
but6mmorexa [IOK
3.1 MexaHn4deckoe CHHE 3
NAHITCCKOC ABIDREHH https://m.edso0.ru/7f416194
3.2 WNuepuus, macca, MI0THOCTh 4 1 bubnuorexa [JOK



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

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

bubnuorexa [JOK

3.3 Cuna. B 14 2
. BHABL CHiL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJI, JKMIKOCTEH U ra3oB
41 Hasnenue. llepenaya naBieHus TBEPABIMU 3 bubnnorexa LIOK
' TE€JaMU, JXUJIKOCTSIMHU U Ta3aMU https://m.edso00.ru/7f416194
bubmmoreka [IOK
4.2 S
JlaBIeHie KuKOCTH https://m.edso0.ru/7f416194
bubmmorexa [IOK
4.3 A 6
TMOC(epHOE AaBiCHHE https://m.edso0.ru/7f416194
44 JleficTBHE )KUJIKOCTH U T'a3a HA IOTPYKEHHOE 7 3 bubnnorexa IIOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaboTa u MmomiHoCTh. JHEprus
bu6nuorexa [JOK
o1 Pabora i mMonocTs 3 L https://m.edso0.ru/7f416194
bu6nuorexa [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMH https://m.eds00.ru/7f416194
53 MexaHnuecKast SHePTHsI 4 1 brbmorexa [TOK
https://m.eds00.ru/7f416194
Wroro mo paznemy 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KJIACC

KounuecTBO 4acoB DJIEKTPOHHBIE
HaunmeHoBaHue pa3ieioB U TEM nudpoBbIie
Ne i/ P Konrpoasusie | Ilpakruueckue (wicpp )
NMporpaMmbI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TensioBbIe IBJICHUA
bubnunorexa [JOK
1.1 C i 7
TPOCHHE H CBOHCTEA BetecTRa https://m.edsoo.ru/7f4181ce
bubnunorexa [JOK
12 T 21 1 5
CTIOBBIC HPORECCHE https://m.edsoo.ru/7f4181ce
Hroro o pa3aeny 28
Pa3nes 2. DiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS
21 DNEeKTpUUECKUE 3apsbl. 3apsHKEHHBIE TeTa 7 1 bubnmnoreka [IOK
' U UX B3aHMOJECHCTBHE https://m.edsoo.ru/7f4181ce
bu6nunorexa [JOK
2.2 I1 i i 20 2 7
OOTOSHHBI SCKTPUHCOIII TOK https://m.edsoo.ru/7f4181ce
2.3 MarauTHEIE SIBJICHUS 6 1 15 bubmiorexa LIOK
https://m.edsoo.ru/7f4181ce
bu6nunorexa [JOK
24 4
DIICKTPOMATHHTHAS HHAYKIIHA https://m.edsoo.ru/7f4181ce
Hroro 1o pa3aeny 37
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

9 KUIIACC

KoaunyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeEM nudpoBLIe
Ne o/m P Kontposbnbie | IlpakTtuueckue (wicpp )
NMPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Mexannueckue sABJICHUSA
MexaHH4eCcKOe IBUKEHUE U CIIOCOOEI €r0 bubnunorexa [JOK
11 10 1
OITHCAHMS https://m.edsoo.ru/7f41a4a6
bubnunorexa [JOK
1.2 B % 20 1 3
SAIMOZICHCTBHC TET https://m.edsoo.ru/7f41a4a6
bubnunorexa [JOK
1.3 3aKOHBI COXPAHE 10 3
KOHBI COXPaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro o pa3aeny 40
Pa3nen 2. Mexanuuyeckne KoJie0aHusl M BOJTHBI
bu6nunorexa [JOK
2.1 M 0 7 3
CXAHITICCRUC KOACHAMA https://m.edsoo.ru/7f41a4a6
bu6nunorexa [JOK
2.2 M .3 8 1 3
CHAHITICCRUC BOTHPL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 3. DiieKTPOMarHMTHOE MOJI€ U JJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 2 bubnuotexa [IOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pa3aeny 6
Pa3nen 4. CBeToBble IBJEHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnmoreka [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

bubnuorexa [JOK
4.2 JI 0 6 3
HHSBLIL OTITHHCCIHE HpHOOpET https://m.edsoo.ru/7f41a4a6
4.3 PasnoxxeHue 6emoro cBera B CIIEKTP 3 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBBIE SIBJICHHUS
51 HcnyckaHue u MorioiieHrue CBeTa aToMoOM 4 1 Bubmaorexa HOK
https://m.edsoo.ru/7f41a4a6
bubmmorexa [IOK
5.2 6 1
(TpoeHie ATOMHOTO 51pa https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
>3 #AAcpHEIe peakiii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznen 6. [loBTOpUTEIbHO-00001IAI0IINIE MOAY/Ib
6.1 [ToBTOpeHue n 06001IeHNE COAepKAHUS 9 9 bubnnorexa LIOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO yacoB

Bcero

KontposbHbie
padoThI

IIpakTnueckmne
padoThI

Jlara
U3yYeHU S

DJIeKTPOHHBIE
nudposbie
o0pa3oBare/ibHbIE

pecypchl

®u3uka — HayKa O IpUpo/IE.
SBnenus npupoibl. Guznueckue
SIBJICHUS

MexanndecKkue, TEIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

du3nyeckne BeIMUYNHBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH MOMOIIN
KHUKOCTHOTO TEPMOMETPA H TaTIMKa
TemnepaTyps!"”

Kaxk ¢uzuka u npyrue ecrecTBeHHbIC
HAaYKH U3Y4aroT IPUPOIY.
EcrecTtBeHHOHAYUYHBIN METO
no3Hanus1. Onucanue pu3ndecKnx
SIBJIEHUU C IIOMOIILIO MOJIEIEH

bu6nuorexa [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
TUIIOTE3bI: TAIBHOCTH MOJIETA IApUKa,
IMYIIECHHOI'O TOPU30HTAJIBHO, TEM
OoJpIrie, yeM O0JIbIIe BRICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. OMbITHI,

7 JTOKa3bIBAIOIIHE JUCKPETHOE CTPOCHUE bubmmorexa LIOK
https://m.edsoo.ru/ff09fe0a
BEIlIECTBA
8 JIBH>KEHUE YacTHIL BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OmnbITh 1O
9 HAOJIOICHUIO TETIJIOBOTO PACITHPEHUS
ra3oBy»
10 ArperaTHbie COCTOSIHUS BEILIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHMSIX U UX bubmmoreka [IOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI
MexaHn4eckoe JBUKEHHE.
12 PaBHOMEpHOE 1 HEPaBHOMEPHOE bubamorexa LIOK
BWOKEHHE https://m.edsoo.ru/ff0a05c6
bu6nunorexa [JOK
13 Cropocts. Eaunuis! ckopoctH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTtu v BpeMeHH NBUKEHUS bubmmorexa TIOK
https://m.edsoo.ru/ff0a0ae4
Huepums. 3aKoH HHEPITUH.
15 BSaI/II)I\]/-IIOJIeI\/IICTBI/Ie Tenplljax MpUYMHA bubmrorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUKCHHSI TEIT
16 IInotHOCTH BemecTBa. PacueT macchl but6mmoreka [IOK
1 00beMa TeJia o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OrnpenencHue



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

IJIOTHOCTHU TBEPIOTO TEIIa»

Pertennie 3agay mo reme "I l1oTHOCTE

bubnuorexa [JOK

18
BeniecTna" https://m.edsoo.ru/ff0al23c
Cuila Kak XapakTepHUCTHKa
19 B3aumo/iercTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGoparopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanumn) MpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI»
21 SBnenue tsarorenus. Cuma TsHKECTH
CBs13b MEXKy CHIION TSKECTH U
N bubmmoreka [IOK
22 Maccoii Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ama4 no teme "Cuiia TsKecTu
23 Cuia TshKeCTH Ha APYTHX IJIaHeTax. bubnmnoreka [IOK
Ou3nyecKue XapakKTepUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502
bu6nuorexa [JOK
24 N3amepenue cuit. Jlunamome
P A P https://m.edsoo.ru/ff0al8cc
b K
25 Bec tena. HeBecomocTh nomorexa HO
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HAIPaBJICHHBIX
26 10 OJHOW TPSIMOM Bubmmorexa TIOK
. ' https://m.edsoo.ru/ff0ala70
PaBHonelicTByrOas cui
27 Pemrenue 3agad mo reMme
"PaBHOzeicTBYIOIIAs cui'
28 TpeHue CKOIbKEHUS U TPEHUE ITOKOS. bubmuoreka LIOK
Tpenue B npupoIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabota «M3yueHue bubmmoreka LIOK



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
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CUJIBI TPEHUS
CKOJIbKCHUSA OT CUJIBI 1aBJICHUS U
XapakTepa CONPUKACAIOLIUXCS

https://m.edsoo.ru/ff0alcc8

IIOBEPXHOCTEW
30 Pemenue 3anaq Ha onpeenenye
PaBHOJCHCTBYIOIIEN CUJIIbI
Pemenue 3amau mo remam: «Bec
31 tenay, «['paduyueckoe n3o0pakeHue bubnmnoreka [IOK
cry, «Cuibly, «PaBHOIEHCTBYIOLIAs https://m.edsoo.ru/ff0alde0
CHIT»
KonTtponbHas paboTa mo TemMam:
«MexaHndeckoe OBIKEHHeY, «Macca,
32 IJIOTHOCTBY, «Bec Temay,
«['papuueckoe nzobpaxeHune CUI»,
«Cume»
33 Hasnenue. CocoObl yMEHBIIEHUS U bubnnorexa LIOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE ra3a. 3aBUCUMOCTD
34 z[ﬂaBneHmI rasa ot oonéma bubmiorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepemaua maBieHUs TBEPABIMU
35 TCJII;MI/I JKUAKOCTSIMH U fa3aM1/1 3akoH bubmorexa TIOK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHne B )KHAKOCTH U Tase, but6mmorexa [IOK
BEI3BAHHOE JE€HCTBUEM CHJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3aga4 no teme «Jlapnenue B but6mmorexa [IOK
JKHMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
38 CooOlmaromumecs: cocypl bubnmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubnuorexa [JOK

39 I'mapasinuueckuii mpecc
P p https://m.edsoo.ru/ff0a3136
40 Maunomertpsl. [lopiiHeBoi
JKUIKOCTHBIM HACOC
Atmocdepa 3emmn. [Tpuyannb
CYILIECTBOBAHUS BO3 HOU
i AV bubmuorexa [IOK
41 000JIOUKH 3eMIIU. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro JaBICHUS OT BBICOTHI
HaJ ypOBHEM MOPSI
bubnnorexa IIOK
42 Bec Bo3nyxa. ATMocdepHOE naBiieHHue
BO3AYX TMOC(EpHOC JaBICHH https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMoc(epHOro 1aBieHuUs. bubnnoreka LIOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(HEpHOTO
44 aBJIEHHUS OT BBICOTHI HQ, OBHEM bubmiorexa LIOK
g Ayp https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepous. AtmocdepHoe bubnnorexa LIOK
JIaBJICHUE Ha Pa3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenne 3amau mo teme
"ATtmocdepHoe naBieHue"
JlelicTBUE )KUIKOCTHU U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa TIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparophnas padora «Onpenenenue
48 BBITAJIKUBAIOIIEHA CUJIIBL, bu6nuorexa [JOK

JIEWCTBYIOLIEH Ha TEJIO, TOTPYKEHHOE
B JKUJKOCTb)

https://m.edsoo.ru/ff0a33fc



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
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaGopatopHnast paboTa 1o Teme
«HccrnenoBanue 3aBUCUMOCTH Beca
Tesa B BoJIe OT 00bEMa OrpyKEeHHON
B KHUJKOCTb YacTH TEJa»

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue ten

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHas paboTta
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
ornpezeneHue e€ rpy30noabEMHOCTH "

52

Pemrenue 3aga4 no remam: «IlinaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPbIX TeN, KUAKOCTEH
U ra3oB»

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

53

Mexanunueckas paborta

bubmmorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

MormnocTts. ExuHAUIBEI MOIITHOCTH

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoanue "Pacuér
MOIIIHOCTH, pPa3BUBAaeMOM MpHu
noanéMe o Jectauie"”

56

[IpocTeie Mmexann3msl. Peruar.
PaBHOBecue cuil Ha pelyare

57

KonTponbHas pabota mo teme
«JlaBreHue TBEPIBIX TEI, KUAKOCTEH
1 ra3oBy» / Beepoccwuiickas
mpoBepouHas pabota

58

PesepBHrIit ypok. PaboTa ¢ TekcTamu
1o Teme «/laBinenue TBEPABIX TeE,

bubnuorexa [JOK
https://m.edsoo.ru/ff0a4ffe



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
https://m.edsoo.ru/ff0a4ffe

KHMJIKOCTEH 1 ra3oB» [ Becepocceuiickas
npoBepouHas paboTa

59

Poryaru B TexHuke, ObITY U IPUPOJIE.
Jlaboparopnas pabota
«HMccienoBanue ycioBUN paBHOBECUS
pbIyara»

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3a1a4 o reMe «Y CJI0BUS
paBHOBeCI/Ifl pr‘-IaFa»

bubnnorexa IIOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumment nonesnoro aeicTBust
Mexanu3ma. Jlaboparopuas pabora
«M3mepenue KII/ HaknoHHOM
IUIOCKOCTH

0.5

62

Pemenue 3amay o teme "Pabora,
MomHocTh, KITI"

bubmmorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckast SHEpIHsl.
Kunerndeckasi u noTeHIMaIbHAas
SHeprus

bubnunorexa [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEpPIrun

bu6nunorexa [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKCIepUMEHTAIbHOE ONPEETIEHHE
U3MEHEHNS KUHETUYECKON U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaThIBaHUH TeJa 10 HAKIOHHOM
mockocty"

66

KonTponbhas pabota o teme
«PaboTa 1 MOIIHOCTh. DHEPTUs»

67

PesepBHbIii ypok. PaboTa ¢ Tekctamu

but6mmorekxa IIOK



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

o teMe "Mexaunueckoe ABmxenue"

https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. PaboTa ¢ TekcTamu

68 o teme "Pabora. MOIIHOCTS. 1
Oueprus"
OBUIEE KOJIMYECTBO YACOB I10O 68 12

I[TPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KonuyectBo yacoB DJIeKTPOHHBbIE
Ne Hdara nugposbie
Tema ypoka Kontposabubie | IlpakTudeckue p
n/n Bcero u3ydyeHusi | oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
OcHoBHbIE TIOJIOKEHHSI
. bubmuorexa [IOK
1 MOJIEKYJISIPHOKUHETUYECKOU TeOpUHu 1 1
https://m.edsoo.ru/ff0a5256
WX OTBITHBIC MOTBEPIKIACHHS
2 Macca u pazMep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpIOTO, JKUAKOTO U 1 bubnuoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KMJIKOTO U Ta3000pa3HOr0 COCTOSIHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU
bubnnoreka LIOK
5 Kpucrannuueckue u amopQHslie Tena 1 1
https://m.edsoo.ru/ff0a5800
6 CMaurBaHue U KanuUIIPHOCTb. 1 bubnnoreka LIOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka IIOK
7 TennoBoe pacuimpeHue u cxaTue 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsA3b TEMIIEPATYPBI CO
8 CKOPOCTBIO TEIIOBOTO JBHKCHHUS 1
YaCTHII
9 Bayrtpennss sueprusi. CriocoObt 1 bubnmnoreka [IOK
W3MEHEHUs BHYTPEHHEN SJHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buns! Termnonepenaun 1 bubnmoreka [IOK



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

https://m.edsoo.ru/ff0a6412

Ypoxk-koudepennus "TIpakruaeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka IIOK

11
BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepexeHus"

12 KomnuectBo TemioTel. Y nenbHas bubmuorexa IIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TEIIOBOro OanaHca. bubnuoreka [IOK
TerrooOMeH 1 TETIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas paboTta

14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TerI000MeHa IMPU CMEIIMBAaHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"
Pacuer xonuyecTBa TEMIOTHI,

15 HEO0OXOMMOTO ISl HarpeBaHUs Teja
Y BBIICIIIEMOTO UM TIPH OXJIKICHUH

16 Jlaboparopnas pabota "Onpenenenue bubnnoreka LIOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIUBA. Y IebHasl TEIUIoTa bubmuoreka [IOK
CTOPAHHUS https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpECBaHUE

18 KpPUCTAJITUYECKUX f:n VY nenbHas Brbmorexa LIOK

P da https://m.edsoo.ru/ff0a71d2

TEIUTOTA TUTABJICHUSI

19 JlaGoparopHas padota "Omnpenenenne bubnmnoreka [IOK
yIEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 ITapooOpa3zoBaHue U KOH/IEHCAITHSL. bubmmoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas Teruiora bu6mmoreka IIOK



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

napooOpa3oBaHUs U KOHICHCAIIHH.
3aBHCUMOCTb TEeMITEpaTyphl KUIICHUSI
0T aTMoc(epHOTO JTaBICHHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCUTEJILHOM BIQXKHOCTH BO3/1yXa"

bubmnorexa IIOK
https://m.edsoo.ru/ff0a7628

23

Pewienue 3anay Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

24

[IpuHUIMIBI paOOTHI TEMIOBBIX
nsurateneil. [Taposas TypOuHa.
JlBuraresb BHyTPEHHETO CTOPAHUSI

25

KII/I TermmoBoro nBurarensi.
TennoBble IBUTATENN U 3aILATA
OKpYIKaroIen cpebl

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

26

3aKOH COXpaHEHUS U MPEBPaIICHUS
SHEPI'UH B TEIJIOBBIX Mpolieccax

27

[ToaroroBka Kk KOHTPOJILHOM padboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUN
BemiecTBa"

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

28

KonTponbHas pabota mo Teme
"TerioBEle saBieHuA. I3MeHeHne
arperaTHbIX COCTOSIHMM BemecTa'

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/I3aLII/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa10B

30

Ypoxk-uccienopanue "IieKTpu3anus
Tel UHAYKLUUEN U Ipu
CONPUKOCHOBEHHUH"



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

B3anmMopeiicTBre 3apsyKEHHBIX TEI.

bubmuorexa IIOK

31 3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
39 HanpsokeHHOCTB JIEKTPUYECKOTO bubnmorexa [IOK
nojs. [IpuHIun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIIEKTPUUYECKUX TOJICH
Hocurenu snekTpudeckux 3apsios.
33 OnemeHnTtapHbli 3apsaj. CTpoeHue
aToma
34 [IpoBOAHMKY U JUBIEKTPUKHU. 3aKOH bub6mmoreka LIOK
COXPAHEHUS MIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHNE bu6mmoreka IIOK
CBOMCTB JICKTPUUECKHUX 3apsJI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUN TOK, YCIIOBHS €r0
36 cyuiecTBoBaHus. McTouHUKI bubmmorexa TIOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKa
37 JIe¥cTBHSI DIIEKTPUYECKOTO TOKA Brbmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO TMOJISI HA IPOBOIHUKH 1
U JUDJIEKTPUKA"
329 DNEKTPUUECKU TOK B METAJLIAX, bubnmnoreka [IOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKast enb U €€ COCTaBHbIE
4acTH
Cuna Toxka. JlabopaTtopHas pabora
bu6mmoreka IIOK
41 "N3MepeHne u peryiupoBaHUe CHIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HATIPSKEHHE.
Bonbsr™merp. Jlaboparophas padora

bubmnorexa IIOK

42 "U3mepenue u peryinpoBaHue 05 https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. bubnmoreka [IOK
VY enpHO€e CONPOTUBIICHHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCHMOCTb

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoreka [IOK
MPOBOJIHUKA OT €T0 JIMHBI, IO/ 1A https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeUYeHusl U MaTepuaa"
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 1715 yyacTka bubnrotexa LIOK

https://m.edsoo.ru/ff0aad4a

Lenu
JIaGoparopHas paboTa
"HccrnenoBanue 3aBUCUMOCTH CHIIbI

46 TOKa, UYILIETO Yepe3 PE3UCTop, OT 1 bubmmorexa TIOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

47 [locnenoBarenbHOE 1 MapajUIeaIbHOE
COEMHEHUS IPOBOIHUKOB
JlaGopatopnas pabora "IIpoBepka

48 [IpaBUJIA CIIOKEHUS HAIIPSHKEHUN IIPU 1 bubnuorexa LIOK
MOCJIeI0BATEIbHOM COEUHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGoparopnast padota "IIpoBepka

49 MpaBUJjIa JJI CHJIbI TOKA ITPU 1 bubnuorexa LIOK

napajuieIbHOM COeIMHEHUHU
pe3uctopon"

https://m.edsoo.ru/ff0aadle



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

Pewienue 3a1ay Ha npuMeHeEHUE

50 3akoHa OMa U1 pa3IngHoro bubmorexa LIOK
p https://m.edsoo.ru/ffO0aaf8a
COCTUHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTH IEKTPUIECKOTO bubnmorexa [IOK
Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopuas padora "OmnpenencHue
52 a60TpI,1 u I1\)/101111}1)0cm 3neKTqueCKor0 bubmorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJIeKTpUYECKUE 1IEU U TOTPEOUTEN
53 3neKTTp WYECKOI YHEPTUU B gBIT Bubmorexa OK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
54 ITocTOSIHHBIE MATHUTEI, KX
B3aUMOJIEIICTBUAE
55 VYpok-uccnenosanue "M3ydenue bubnuoreka [IOK
IOJIEH TIOCTOSHHBIX MAarHUuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MaruuTHoe I1oJie
56 3eMJIH U ero 3HaUeHHUE I )KU3HHU Ha bubmmorexa [OK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUIECKHUE 3apSab.
57 3apsHKEHHBIE TCJl':I)a U UXx ’ bubmnorexa [IOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSHHBIN
AIEKTPUUYECKUN TOK"
KonTtponpsHnas pabora o reme
"DHEeKTPUUECKUE 3aPSIIbI.
P P BuGanorexa LIOK
58 3apshKeHHBIC Tella U UX

B3aumoiercTBus. [locTOsTHHBIN
anektTpudeckuii Tok" / Beepoccuiickast

https://m.edsoo.ru/ff0abea8



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

poBepoUHas paboTa

59

PesepBHelit ypok. Pabora ¢ Tekctamu
o teme "[locTossHHBII
anekTpuueckuii Tok" / Beepoccuiickas
poBepoUHas paboTa

bubmuorexa IIOK
https://m.edsoo.ru/ff0acdc6

60

OmneIT Opcrena. MaruurHoe nose
3JIEKTPUYECKOTr0 TOKa MarHuTHoe
10JI€ KaTYIIKH C TOKOM

bubmuorexa IIOK
https://m.edsoo.ru/ff0acld?

61

[IpumeHneHue >1eKTPOMarHUTOB B
texHuke. JJaboparopuas pabota
"N3yuenue neicTBUS MarHUTHOTO
TI0JIs1 Ha TPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIh TOCTOSTHHOTO
Toka. Mcrions3oBanue
ANEKTPOJIBUTATENICH B TEXHUYECKHX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlabopaTopHas padota
"KoHcTpynpoBaHue U u3yueHue
paboTHI AJIEKTpOoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c¢c

63

OnsiTel Papanes. 3akoH
IEKTPOMArHUTHON HHIYKIIHH.
IIpaBuio Jlenna

64

Onexrporereparop. CriocoOsl
TIOJTYYCHUS IIEKTPHYECKON SHEPTUH.
DJEKTPOCTAHIINK Ha
BO300HOBJIIEMbBIX HCTOYHHUKAX
SHEPTUH

65

[ToaroroBka kK KOHTPOJIbHOM paboTe
10 TeMe "DIIEKTPUUECKHE U



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

MAarHUTHBIE BJIEHUS"

KonrtponbHas pabora mmo teme

66 "DNeKTpUYECKUE U MAarHUTHBIC 1 bubmorexa LIOK
Tp,, https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PezepHblil ypok. PaboTa ¢ Tekcramu 1 bu6mmoreka LIOK
no teme "TemnoBele siBneHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHrlit ypok. PaboTa ¢ TekcTamu 1
1o Teme "MarHuTHbIe sIBJICHUS"
OBIIEE KOJIMYECTBO HACOB 110 68 145

I[TPOI'PAMME



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

9 KUIIACC

KonuyecTBo yacoB DJIeKTPOHHBbIE
Ne Hdara nugposbie
Tema ypoka Kontposbubie | IlpakTuyeckue p
n/n Bcero u3ydyeHusi = o0pa3oBare/ibHbIe
padoThI padoThI
pecypchbl

1 MexaHnu4eckoe IBUKEHHE. 1
MarepuanbpHas TOUKa

5 Cuctema orcuera. OTHOCUTEILHOCTh 1 bubmuorexa [IOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHENHOE 1 bubnuoreka LIOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIHHEeHOe

4 nBrxkeHue. CpeHssi 1 MTHOBEHHast 1
CKOpPOCTb

5 [IpsiMmoMHENHOE PABHOYCKOPEHHOE 1 bu6mumoreka LIOK
JIBHXKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh IPSIMOIMHEHMHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUS. 1
I'paduk ckopoctu
JlabopatopHnas padora "Omnpenenenue

7 YCKOPEHHUS Teja Mpu 1 1 bubnmnoreka [IOK
PaBHOYCKOPEHHOM JIBH>)KEHHH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 11ockocTu"

8 CBoOoHOe nagenue Ten. OnbIThl 1
Tlanunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnuorexa [IOK

okpyxkHoctu. [lepuoa u yactora

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

oOparienus. JInnelHnas u yriosas
CKOpOCTH

10 LenTpocTpeMuTensHOE YCKOPEHUE
11 IlepssIii 3akoH HeroToHa. Bektop bubnmoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnmoreka [JOK
PaBHoxeiicTByrOImas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpertuii 3akoH HeroToHAa. bubnunoreka [IOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pewienue 3a1au Ha npUMEHEHNE bubnunoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 C .3 r
118 YHPYTOCTH. SaKOt L yia https://m.edsoo.ru/ffOaeca2
16 Pemenne 3anau no reme «Cuna
YIPYTOCTHY
17 Jlaboparopnas padota «Onpenenenue bubmuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6nmoreka IIOK
18 C
18 TpeHi https://m.edsoo.ru/ff0af738
19 Pemienne 3amad mo teme «Cuia bub6nmoreka IIOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
20 JlabopatopHnas padora "Omnpenenenue bubnnoreka LIOK
K023 uLIMeHTa TPEHHS CKOJIbKEeHH" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau nmo treme "3aKoHbI
21 Herotona. Cuna octu. Cuna bubmmorexa TOK
. YHpyr ' https://m.edsoo.ru/ff0afb8e
TPEHUS
29 Cwita TSKECTH M 3aKOH BCEMUPHOTO bubmuorexa [IOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0aeca2
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najgeHus

Ypoxk-koudpepenuus "JBrxenne Ten

23 BOKPYT IPaBUTAILIMOHHOTO IIEHTPa
(Conmueunas cuctema). ['amakTuku"
Pemenue 3anau no reme "'Cuna
24 TSDKECTH Y 3aKOH BCEMHUPHOTO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 ITepBast kocMHuUeCKasi CKOPOCTb. bubnunoreka [IOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHUaIbHON TOUKH.
AOCOIIOTHO TBEPIOE TEIIO.
26 p "p bubnuoreka [IOK
aBHOBECHE TBEPOTO TeJla C
L P https://m.edsoo.ru/ffO0afe36
3aKPETIEHHON OChIO BpAIllCHUSI.
MowmenT cuinsl. LlenTp Tsxectn
PaBHOBecHe MaTepraTbHON TOYKH.
AOGComIOTHO TBEPAOE TEIO.
27 PaBHoBecue TBEpIOTO TENA C
3aKPETIEHHON OCBIO BPAIIICHHS.
MowmeHT cuisl. L{enTp TsxecTn
28 Pemenue 3anau mo reme "MoMeHT bu6mmoreka [IOK
cuibl. Llentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[TonroroBka K KOHTPOJIbHOM padoTe 1o
29 TeMe "MexaHHUeCKOe OBIKEHUE bubmmorexa [OK
. | ' https://m.edsoo.ru/ff0b0408
B3aumoneiicTBue Ten
KonrtponbHas pabota no reme
30 "MexaHn4yecKoe IBUKEHNE bubmmorexa [OK
N " ’ https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
31 Nmmynbe Tena. UMnynbe cuibl. 3akoH bubmuorexa [IOK



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
https://m.edsoo.ru/ff0b06ec

COXPaHEHMsI UMITYJIbCa. Y IIPYroe u
HEYyIpPYroe B3auMOJACHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3amay no teme "3akoH

bubmnorexa IIOK

32 COXpaHEHHUs UMIysbca' https://m.edsoo.ru/ff0b096¢
33 Ypox-koHpepenus "PeakTiBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubnuoreka LIOK
34 Mexanunueckast paboTa U MOITHOCTh https://m.e dsog_.lru ———
35 Pabota cuiibl TSKECTH, CUITBI bubnuoreka [IOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffob0db8
JlaboparopHnas pabota «Omnpenenenue
36 paboThI CUIIBI TPEHUS ITPU
PaBHOMEPHOM JBHMKEHUH TeJIa 110
TOPU30HTAJILHOU TTOBEPXHOCTH
37 CBsi3b S HEpPIUU U pabOTHI.
[ToreHunaneHas sHEprus
38 Kunernueckas sneprus. Teopema o bu6mumoreka LIOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs PHEPTUU B
MEXaHUKE
40 Jlabopartopnas padora «3yueHue bubnnoreka LIOK
3aKOHA COXPaHEHUS DHEPIUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHOE NBIKEHUE H €TO but6mmoreka IIOK
XapaKTePUCTUKN https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoieoaHusl. bubmuoreka [IOK
Brmnyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTU4eCcKuii U IPYKUHHBINA

MassTHHUKU



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
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoja KoyuedaHui oT )KEeCTKOCTH
HPYXXAHBI ¥ MAaCChI TPy3a»

bubmnorexa IIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpariienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUsIX

46

Jlaboparophnas pabota «Omnpenenenue
YacTOTHI U TIEPHOJIa KOJIeOaHu i
NPY>KUHHOTO MasITHUKa

bubmuorexa IIOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHUMOCTH Mepro/Ia KoJieOaHmii
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChl rpy3a»

bubmuorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boiabl. CBOWCTBA
MEXaHU4EeCKHUX BOJH. [IpononbHbIe U
MOTIEPEYHBIE BOJHBI

bubmuorexa [IOK
https://m.edsoo.ru/ff0b21fe

49

Vpok-koudepeHiusa "MexaHndecKue
p p

BOJIHBI B TBEPJIOM TeJIE.
CeticMuyeckKue BOJTHBI"

50

3Byk. PacnipocTpanenue u oTpakeHue
3ByKa

51

Ypoxk-uccnenonanue "Habmogenue
3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'pomKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-kordepenuus "YIbTpa3ByK U
uH(pa3ByK B IpUPOJIE U TEXHUKE"

but6mmoreka IIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOIBHOM paboTe 10

but6mmoreka IIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBbI COXPaHEHHUS.
Mexanuveckre KojaeOaHus U BOJHBI"

https://m.edsoo.ru/ff0b25f0

KonTtponpHas pabora o Teme

55 "3aKkoHbl coxpaHeHUs. MexaHndyeckue
KOJIcOaHHS ¥ BOJIHBI"
56 DNIeKTPOMArHuTHOE TOJIE. bubnmorexa [IOK
DNEeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe
S7 CBolicTBa 371€KTPOMarHUTHBIX BOJIH
Ypok-kordepenuus "[kana
58 ANEKTPOMATHUTHBIX BOJIH. bu6nunoreka [IOK
Hcnonb3oBaHKE 371€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIsl COTOBOM CBsI3H"
Vpok-uccnenoanue "N3yuenue
. 1 bubmuorexa [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOWIILHOTO TenedoHa
Pemienue 3amau Ha ornpeneneHue
60 YacTOTHI U JUIUHBI 3JIEKTPOMAarHUTHOM
BOJTHBI
DneKTpoMarHuTHas IPUPOJIa CBETA.
61 Cxkopoctb cBeTa. BoaHOBBIE CBOMCTBA bubmmorexa TIOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuku ceera. [IpsimonuneitHoe
62 P 3 bubmuorexa [IOK
aCIpoCTpaHEHUE CBeTa. 3aTMEHUS
pacupoctp https://m.edsoo.ru/ff0b3658
Connua u JIyHsl
3aKOH OTpa)KEHHUs CBETA. 3epKaja.
63 Pemenne 3ama4 Ha IpUMEHEHNE bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKECHHSI CBETa
64 [Ipenomnenue cBeta. 3akoH bubmuorexa [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHoe BHyTpeHHEE OTPAKEHHE CBETA.

bubmuorexa IIOK

65 Hcnonp30BaHre MOTHOTO BHYTPEHHETO
yIp https://m.edsoo.ru/ff0b3c5¢c
OTPaKEHHUS B ONITUYECKHUX CBETOBOAX
Jlaboparopnas padota "VccnenoBanue
66 3aBUCHMOCTH yTJia MPETOMIICHHS
CBETOBOI'O JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3gyx-crekyio""
Ypok-koHpepenmus "Hcnons3oBanne
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"
bubmuorexa [IOK
68 JIna3el. OnTrdyeckas Cuja JTUH3bI
https://m.edsoo.ru/ff0b3f2c
bu6nmnoreka IIOK
69 [TocTpoeHne n300pa’keHUI B JIMH3aX
p p https://m.edsoo.ru/ff0b444a
JlaGopaTtopHas pabora "OnpenencHue
70 ok cpHor(r)) aC(l)jTO}IHI/ISI u oimqecxoﬁ bubmorexa [OK
Y P . " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPpAIOIIIEH JTMH3BI
71 Ypok-kordepenuus "OnTuueckue bubmuoreka [IOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak onTudeckas cucteMa. 3peHue brbmorexa [OK
9P https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "leexTot
3penus. Kak coxpanuts 3peHue"
Paznosxenue 6emoro cBera B CIIEKT.
74 OnbiTel HhtoTOHA. ClioKeHne bubmuorexa [IOK

CIICKTPAJIbHBIX IIBECTOB. I[I/ICHepCI/IH
CBE€Ta

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
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JlabopaTtopHas pabota "OnbITHI 11O
pa3JIoKEHUI0 OEJIOro CBETa B CIIEKTP H

bubmuorexa IIOK

75 e eame
BOCHPIITIIO [3ETa [IPG/MCTOB HpH x https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUH Yepe3 LIBETOBbIE
buabTph"
VYpok-npaktukym "BonHoBbie
76 CBOIICTBa cBeTa: AHCIepCus,
unTepdepenius u mudpakuys”
77 OnbiTel Pesepdopaa u manerapHas bubnuoreka [IOK
MOJIeIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue 1 norionieHue cBeTa
79 aTOHI\Z,O;(/I }IICI/;aETI; rfIHIgegiaT}ieT bubmmorexa LIOK
] ’ https://m.edsoo.ru/ff0c144c
CTICKTPBI
80 Ypok-npaktukym "Habmronenue bubmuoreka [IOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BUIIBI brbmorexa [OK
a g https://m.edsoo.ru/ff0c1672
82 Crtpoenue atoMHOr0 sapa. Hykinonnas bubmuoreka [IOK
MOJIENb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpAILCHHUS. bubnuorexa LIOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenwne 3amag mo Teme: bubmmoreka IIOK
"PannoakTuBHbIE IpeBpalleHus" https://m.edsoo.ru/ff0clb4a
85 [lepuoa nomypacnana
Ypoxk-koH(pepeHus "PagnoakTrBHbIE
P depenn g bubmuorexa [IOK
86 U3ITy4EHUs B IPUPOJE, METULIMHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126
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Snepuble peakuuu. 3aKOHbBI

87 COXpaHEHHMs 3apsIOBOI0 K MacCOBOTO bubmmorexa IIOK
wncen https://m.edsoo.ru/ff0c1c58

88 OHeprus CBsi3U aTOMHBIX si7ep. CBA3b bubnmoreka [JOK
MacChl U SHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenne 3anau no reme "Anepusie
peakuun"

90 Peakuuu cuHTE3a M AETECHUS AED. bu6mmoreka [IOK
Ucrounuku suepruu CosHia u 3B€37 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

o1 sHepreTuka. JleicTBus
PaaMOAKTUBHBIX U3TyUYEHUHN HA )KUBBIC
OpraHu3MbI"

[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo

92 TeMe "DIIEKTPOMAarHUTHOE TOJIE. bu6mmoreka LIOK
DIIEKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsIe sBacHUS"

KonTtponbHast paboTa o reme

03 "DIeKTpOMarHuTHOE TOJIE.
DNIEeKTPOMarHUTHBIE BOJIHBI.
KBanToBnie siBaeHus"
IToBTOpEHHE, 00OOIIIECHHE.

94 .Ha60p§TOpHBIC paboTHI IO KypCy bubmmorexa TIOK
" . https://m.edsoo.ru/ff0c245a

BzaumoneiictBue Ten"
IToBTOpenue, 0000menue. Pemenne
95 pacquII){Hx u KaqecITuBeHHLIX 3a/1a4 1o bubmorexa LIOK
" " https://m.edsoo.ru/ff0c2572
teme "TemnoBbie Mponecchl
96 [ToBTOpenue, o6006meHue. Pemenne but6mmoreka IIOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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pacYeTHBIX U KAYECTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBsIxX qBUrarenei"
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJILHOM MPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPABOBAHUS

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM NPOrpaMMbI 0CHOBHOI'0 00111ero 00pa3oBaHusi

11

HCII0JIb30BATh U3YUYCHHBIC ITOHATUA

1.2

pas3iindaTthb SABJICHUA IIO OIHCAHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAaHHOC (1)I/I3I/IIIGCKOC SABJICHUC

13

pacrio3HaBaTh IPOSIBIEHHE M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4ucie (U3NYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM MEPEBOUTH MPAKTUUYECKYIO 337auy B y4€OHYI0, BBIICISTh

CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH ) (DU3HMUECKUX SBICHHIA

14

ONUCBHIBATH H3YYEHHBbIE CBOMCTBA Tel M (U3UYECKUE SIBICHHUA,
UCMONB3ys (U3NYECKHE BEIMYUHBI, IMPU OINUCAHUM MPABUIBHO
TpakToBaThb (PU3UYECKUH CMBICI HCHOJb3YEMBIX BEIUYMH, HX
0003HaueHMsI ¥ €AUHUIIB! (PU3MUECKUX BEJTMYUH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYUHY C JIPyTUMHU
BEIMYMHAMHU, CTPOUTh TIpadUKU HU3YYEHHBIX 3aBUCHUMOCTEH

(bUBUYECKUX BETMUNH

15

XapaKkTepu30BaTh CBOMCTBa Tell, (PU3MUECKHUE SIBICHUS W TPOIIECCHI,
HCIIOJIb3Ysl HW3YUYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CJIIOBECHYIO
GOpMYTUPOBKY 3aKOHAa ¥ 3alUChIBaTh €0  MaTeMaTHYeCKOe

BBIPaKCHUC

1.6

O00BACHATH (U3NYECKUE SIBJICHMSI, MIPOLIECCHl U CBOMCTBA Te€l, B TOM
qucie€ M B KOHTEKCTE CHUTyallMil MpPakTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBIABIATh MPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JOruyeckux IIaroB ¢ omopoil Ha 1 — 2
M3y4EHHBIX CBOMCTBA (PM3NUECKUX SBJICHUH, GU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

pemiats pacu€rHble 3a7aud B 1 — 2 nedcTBUS, UCMOJNIb3Ys 3aKOHBI U




dbopMyiibl, cBsi3bIBaIONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHSL 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIUYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTD
CIIPAaBOYHBIC TAHHBIC, HEOOXOIUMBIC TSl PEIICHUS 33]1a4, OIICHUBATH

PEATUCTUYHOCTH MOTY4YEHHOM (PM3UUYECKOI BETUYNHBI

18

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEHIMTh IMPH MOMOILIU
(¢u3nUecKUX METOJ0B, B ONHCAHWU HCCJICIOBAHUS BBIACIATH
mpoBepsieMoe  MpEAnojoXkeHue  (Tumoresy),  pa3idyarb U
MHTEPIPETHPOBATH MOITYYEHHBIH pe3yabTaT, HAXOJUTh OLIUOKH B

XOJE€ OIIbITa, ACJIAaTh BBIBOABLI 110 €0 pE3yJIbTaTaM

1.9

MPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUN WU
¢busznueckux  CcBOMCTB  Ten:  (GOPMYyIUPOBATH  MPOBEPSIEMBIE
IPENIOJIOKEHNs, CcoOUpaTb YCTAHOBKY M3  IPEIJIOKEHHOIO

060py,I[OBaHI/I$I, 3aIIMChIBATh X0/ OIIbITa U Q)OpMYJII/IpOBaTB BBIBOAbI

1.10

BBITIOJIHSITH MPSAMbIE U3MEPEHUSI C MCIOIb30BAHUEM AHAJIOTOBBIX U
u(ppoBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUSI MPUOOPOB C yUETOM

3aJJaHHOM a0COJIFOTHOM MOTPELIHOCTH U3MEPEHUI

111

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJITAHUPOBAaHUM Y4E€OHOTO HCCIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHHUS, CIENYS NPEITI0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yibTAThl IOJTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE NTPEUIOKEHHBIX TAOJIHIl U TPapUKOB, 1€1aTh BEIBOABI

10 pe3yJbTaTaM UCCIIE0BaHUS

112

MNPOBOAWUTL KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘I€CKI/IX BCJIMYHH, CIICOys
HpCHHO)KCHHOﬁ HHCTPYKIUU: IIPU BBIITOJHCHUU H3MCpCHHfI CO6I/IpaTB
SKCIICPUMCHTAJIIBHYIO YCTAaHOBKY W BBIYUCJIATH 3HAYCHUC HCKOMOM

BCIIMYHUHBI

1.13

coOmoaTh MpaBWiia TEXHUKM O€30MacHOCTH Ipu paboTe ¢

J1a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh MPUHIMNBI  JEHCTBUS OPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, XapakTepuU30BaTh MPUHLUINBI JEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCAHUS,
UCTONb3ysl 3HAaHUS O CBOMCTBAX (PU3MYECKUX SBJICHUH U

HE00X0UMBbIC PU3NIECKIE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPUMEPHl (HAXOOUTh HH(POPMALUIO O TMPUMEPaXx)
NPAaKTUYECKOTO UCIOIb30BaHUS (DU3NYECKUX 3HAHUH B IMOBCETHEBHOMN
KU3HU Ui oOecriedeHusi Oe30IacHOCTH TIpu  OOpalleHuH ¢
npuOoOpaMu U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUSI 30POBbsI U

CO6J'IIOI[€HI/ISI HOPM 3KOJOI'MYCCKOro rnoBEACHUA B Oprmanmeﬁ cpeae

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B ceTu VHTepHET B
COOTBETCTBUU C 3a/laHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M MYyTEM CPABHEHMS Pa3IMYHBIX HCTOYHUKOB
BBIJICNIATh MH(POPMAIUIO, KOTOpast SBISETCS MPOTUBOPEUMBON WIIH

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

HCII0JIb30BATh npu BBIITOJIHCHUH yUeOHBIX 3a1aHUI
HAyYHOTIONYJSIPHYIO  JUTEpaTypy  (QHU3UYECKOro  CcoAepIKaHws,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIajeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIHH

13 OJHOW 3HAKOBOM CHCTEMBI B IPYT'yIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB MHpOpMauu (HU3NYECKOTrO
COJIep’KaHus, B TOM 4YHCJI€ NMyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yibTaTax IMPOEKTOB WIM Y4EOHBIX MCCIEJOBAHUN, NpU ITOM
IPaMOTHO HCIIOJIB30BaTh M3YYEHHBIM IMOHATHWHBIN anmapar Kypca

(I)I/IBI/II(I/I, COMIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHeI>'I

1.19

IIPY BBIIOJHEHUH Y4YE€OHBIX MPOEKTOB U MCCIEAOBAHUN PACIIPENEATh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CJIEINTh 3a BBIOJIHEHUEM IUIaHA JCHCTBUMN, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JAEATEJBHOCTh TIPYNINbl, BbICTPAUBATh

KOMMYHUKATHBHOC BSaHMO)IeﬁCTBHe, YUYUThIBasA MHCHUE

OKPYXKarOIINX

8 KJIACC

Kon
NMpOBEPsSIEMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus

11

HUCII0JIb30BAaTh INIOHATHUA

1.2

pa3jindatb ABJICHHA IO OINHCAHHUIO HUX XaAPAKTCPHBIX CBOMCTB M Ha




OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE PU3NYECKOE SIBICHUE

13

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUN B
OKpYXarolleM MUpe, B TOM yuciie (GU3NYECKUe SIBICHUS B MPUPOJE,
IIPY ATOM MEPEBOANTH MPAKTUUECKYIO 33/1a4y B YUEOHYIO, BBIICIATH

CyIIECTBEHHbIE CBOMCTBA (MIPU3HAKHU) (DU3MUECKUX SIBJICHHIMA

14

ONUCBHIBATh H3YYEHHBIC CBOWCTBA Tl U (pU3MUECKUE SBJIEHUS,
UCMONb3ys (U3MYECKHE BEIMYMHBI, IPU ONHCAHUU IMPABUIIBHO
TPaKTOBaTh  (PU3MUECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3MUECKUX BEIMYUH, HAXOIUTH (POPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUYECKYI0O BEIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TIpaUKU HU3YYEHHBIX 3aBUCHUMOCTEH

(U3UYECKUX BETUUNH

15

XapaKkTepu30BaTh CBOICTBa Tell, (hU3MUECKHUE SIBICHUS U MPOIIECCHI,
HCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM JaBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHAa M 3alUChIBaTh €ro  MaTeMaTHYeCKOoe

BBIPAKCHHC

1.6

OOBSICHATH (PU3UYECKHE MPOILECCH M CBOMCTBA TEJN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CIIEICTBEHHBIE CBA3H, CTPOUTh 00bSCHEHUE U3 1
— 2 JOrMYecKMX IIaroB ¢ mnomoubio 1 — 2 M3ydeHHBIX CBOMCTBa

(bI/ISI/I‘ICCKI/IX HBJ'IeHHfI, (bI/I3I/I‘leCKI/IX 3dKOHa WJIN 3aKOHOMEPHOCTHU

1.7

pemars pacy€THbIE 3a1auu B 2 — 3 NEHCTBUS, UCHOJB3YS 3aKOHBI U
(dbopMyIbl, cBs3bIBatONME (GU3NUYECKHUE BETMUUHBI: HA OCHOBE aHaJIM3a
YCIOBUS 33/1a4M 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HEAOCTATOK
JaHHBIX JUId pelleHHsl 3aJauyd, BbIOMpAaTh 3aKOHBI U  (POPMyIBI,
HeoOXoauMBbIe JUIsl €€ pelieHHs, MPOBOJUTh PacuéThl U CPaBHUBATH
MOJydeHHOE 3HaueHHe (HU3MUECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMHA

18

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(U3MYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEOBAHUS, BBICTATD
IIPOBEPSIEMOE MPEATION0KEHUE, OLIEHUBATh MPABWIBHOCTD MOPSI/IKA

MMPOBCACHUA UCCIICAOBAHMS, NCIIATh BBIBOIbI

1.9

MMPOBOAWUTL OIBITEI 110 Ha6J'IIO}IeHI/IIO (bHSI/I‘—IeCKI/IX SIBJICHUN WU
(Gu3MUeCKUX  CBOMCTB  TelX:  (OpMyaupoBaTh  TPOBEPSEMBIC

NPENoNoKEeHUsl, coOuparh  yCTAaHOBKY M3  MPEIOKEHHOTO




000pyI0BaHusl, OMUCHIBATH XO/1 OMBITAa U (HOPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJIHATD MPSAMbBIE U3MEPEHHS C HUCIIOIb30BAHUEM AHAJIOTOBBIX
nprOOPOB U TATYNKOB (PU3UYECKHUX BETMYUH, CPABHUBATH PE3YIbTATHI

M3MEpEHUII C yUE€TOM 3aJaHHOM aOCOTIOTHON MOTPEIIHOCTH

111

NPOBOJUTh  KCCJICIOBAHUE  3aBUCUMOCTH  OJHOW  (hU3MYECKON
BEJIMYMHBI OT JIPYrOMl C WCIOJNB30BaHUEM TMIPSIMBIX HW3MEPEHUI:
IUTAHUPOBATh HCCIIEJIOBAHKUE, COOMPATh YCTAHOBKY W BBINOJHSTH
U3MEpeHUs, CJlenys  MPeUIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl OMYYEHHOW 3aBHCHMOCTH B BUJE TaONIUIl U TpadUKOB,

ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCIICIOBAHU

112

MMpOBOAUTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/II‘I€CKI/IX BCJIMYHMH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
caeaysa HpeILHOX(eHHOﬁ HHCTPYKLIMK, W BbIYUCIATH 3HAUCHHUC

BCJIIMYMHBI

1.13

coOmoaTh MpaBWiia TEXHUKM O€30IIaCHOCTH Ipu paboTe ¢

1a060paTOPHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HW3YYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HUX OIHUCAHHS, HUCIONb3Ys
3HaHHA O CBOMCTBax (U3MUECKUX SBICHUM M HEOOXOIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaThb IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CX€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
SJICKTPHUICCKUX LElell ¢ MOCIeIOBaTeIbHBEIM U napaJijieJIbHbIM
COCAMHCHUEM JJIEMCHTOB, pasjindasd YCIIOBHBLIC 0003HaYCHHS

AJIEMEHTOB NIEKTPUUECKUX LIENEN

1.16

NPUBOJIUTH TMpUMeEpbl (HaXoAWTh HWHGOPMALMIO O TpUMepax)
MPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU Juid  oOecriedyeHHs O€30MaCHOCTM TpU  OOpalleHuu ¢
npuOopaMy U TEXHUYECKHUMH YCTPOICTBaMH, COXpaHEHHUs 3J0POBbs U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTI'0O IMOBEACHUS B Opr)KaIOH_ICﬁ cpeac

1.17

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3NYECKOTO COEpIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIIENATH HMH(OpPMAIHMIO, KOTOpas

SBIISIETCS] IPOTUBOPEUNBOI UM MOXKET ObITh HEAOCTOBEPHOI

1.18

UCIIONIb30BaTh NPU  BBIOJHEHUHM  YYEOHBIX 3aJaHuil  Hay4yHO-




MOMYJSIPHYIO JIUTEPaTypy (PHU3NYECKOro COIep)KaHUs, CIpPaBOUYHbBIE
Marepualibl, pecypcbl cetu  HMHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(POPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B APYTYIO

1.19

co371aBaTh COOCTBEHHBIC TUCHMEHHBIC U KPATKUE YCTHBIE COOOIICHMUS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCJIC NYOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPAaMOTHO HCIIOJIB30BaTh WU3Y4YCHHBIM IMOHATUMHBIN anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe:ﬁeHTaHHeﬁ

1.20

IIpHU BBIITOJHCHUU y‘IC6HHX IIPOCKTOB U HCCJIe,HOBaHI/II;'I (1)I/ISI/II‘IGCKI/IX
MpoucCCoOB PaCIpPCACIIATb 00513aHHOCTH B I'pynie B COOTBETCTBUU C
IHOCTAaBJICHHBIMHM  3aJadyaMH, CJICIUTb 3a BBIIIOJHCHHUCM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTHUPOBATH €ro, aZICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIad B JCATCIBHOCTb TI'PYIIIbl, BBICTPpAUBATH
KOMMYHUKATHBHOC BSaHMOﬂeﬁCTBHe, IIPOABJIAA T'OTOBHOCTBb

pa3pemiaTh KOH(PIUKTHI

9 KJIACC

Koxn
MPoBePAEMOro
pe3yabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHusA

11

HCIOJIB30BATh U3YYCHHBIC ITOHATUA

1.2

pas3indatb ABJICHHA 110 OINHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JaHHOC (I)I/I3I/I‘-IGCKOC SABJICHUC

13

pacro3HaBaTh MpPOSBIEHUE W3YYEHHBIX (U3MUECKUX SBJICHUH B
OKpYXKarollleM MHUpe, B TOM uucie (u3nuecKue SBICHUS B MPUPOJIE,
IIPU ATOM NEPEBOANTH MPAKTUUECKYIO 33/1a4y B YU€OHYIO, BBIJICIATH

CyIIECTBEHHbIE CBOMCTBA (ITPU3HAKHN) (PU3UUECKUX SIBJICHUM

14

OMHCHIBATh W3YYCHHBIE CBOWCTBA Tel U (U3MYECKHE SBICHHS,
UCTIIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPU ONHCAHWH IPABUIHHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3yeMBIX  BEJIHMYUH,
0003HaYCHHS ¥ €TUHUIIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,

CBS3BIBAIOIIME JAHHYI0 (U3WYECKYI0 BEIMYMHY C JPYIHMMHU




BEIMYMHAMHU,  CTPOUTHh  TIpadUKU  U3YYEHHBIX  3aBUCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCIIMYUH

15

XapaKTepu30BaTh CBOMCTBa Tell, (pU3MUECKHE SIBICHUS U MPOLIECCHI,
UCIIONIb3YSl M3YyUEHHBbIE 3aKOHBI, MPU JTOM JaBaTh CJIOBECHYIO
GOpMYIMPOBKY 3aKOHAa W 3alUChIBAaTh €ro  MaTeMaTUYECKOE

BBIPAXXCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIECCH M CBOMCTBA TEJ, B TOM YHUCIE H B
KOHTEKCTE CHUTYyallMid IMPaKTHKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHUE U3 2
— 3 JIOrMYeCKMX WIaroB C MOMOUIbI0 2 — 3 M3YYEHHBIX CBOMCTBA

(1)I/ISI/I‘IGCKI/IX HBHeHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemiats pacuéTHbele 3aJaud (omMparouiyecss Ha cuctemy w3 2 — 3
YpaBHEHHUIi), UCHOJB3Ysl 3aKOHBI U  (POPMYJBI, CBSA3BIBAIOIIUE
¢u3nueckue BENUYMHBI: Ha OCHOBE aHajlu3a YCJIOBHS 3ajaydu
3alUChIBaTh KPATKOE YCIOBHME, BBISBIATh HEIOCTAIOUIUE HWIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC
JUISl peLEeHUs, TPOBOJUTh Pacy€Thl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAYCHUA (bHSH‘ICCKOﬁ BCIINYNHBI

18

paciio3HaBaThb HpO6HeMBI, KOTOPBIC MOXKHO PpCUHINTHL IpU IIOMOIIN
(I)I/BI/I‘ICCKI/IX METOHOB, UCIIOJIB3YS OIMMCAHUC UCCIICAOBAHUS, BEIACIIATD
MMPOBEPACMOC TIPCANOJIOKCHUC, OLUCHUBATH IMPABHUIBHOCTL IIOPSJAKa
MNpOBCACHUA HUCCIICAOBAHUA, [O€JAaTb BbIBOAbI, HWHTCPIPECTUPOBATH

pe3yabTaThl HAOJOICHHUIA 1 OTIBITOB

1.9

MPOBOJNTH OIBITHl 0 HAONIOJACHUIO (U3HUYECKUX SIBICHUH WIH
(bU3UYECKUX CBOWCTB TEN: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY W3
M30BITOYHOTO HAaOoOpa 000PYIOBAHUS, OMHCHIBATH XOJ OMBITA U €r0

pe3yabTaThl, GOPMYITUPOBATH BHIBOIBI

1.10

MPOBOAWTH TMPU HEOOXOJUMOCTH CEpPHUI0 TMPSIMBIX H3MEPEHHI,
ompefieNsis CpeAHee 3HAaueHHWE H3MepseMoil BenuuuHbl ((PokycHoe
paccTostHuEe coOuparolel JHH3bI), 000CHOBBIBATH BHIOOP criocoda

u3MepeHus (I3MepUTETHHOTO MpUoopa)

111

MPOBOJIUTh HCCJICIOBAHUE 3aBUCHUMOCTEH (U3MUYECKUX BEIUYUH C
UCIOJIb30BAaHUEM NPSIMBIX HU3MEPEHUM: TJIAaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (UKCUPOBATh pE3yJIbTaThbl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJINYHUH B BUAC T3.6JII/II_[I/I




rpadukoB, AeIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS
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MPOBOAWTH  KOCBEHHBIE  HM3MEPEHHUS  (PU3UYECKHX  BEIUYMH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATH W3MEPEHUs, Clenys MpeIIOKEHHOW HHCTPYKIMH,
BBIYHUCIIATh 3HAYCHUE BEJIIMYMHBI U AHAJU3UPOBATh IIOJyYCHHbIE

pPEe3yJbTAThI C YYETOM 3aJAHHOM MOTPEIIHOCTU U3MEPEHHI

1.13

coOmofaTh MpaBWia TEXHUKH Oe3omacHOCTH Tpu  pabore ¢

71a00paTOPHBIM 000PYOBAHHEM

1.14

pas3indatb OCHOBHBLIC IIPU3HAKKU H3YYCHHBIX (bI/ISI/I‘IeCKI/IX MOI[CJ'ICﬁZ
MaTCpHraJibHad TOYKa, a0COJIIOTHO TBépI[OC TCJIO0, TOYEYHBIH MCTOYHHUK
CBCTA, J1y4, TOHKasd JIMH34a, IIaHCTapHasA MOJACJIb aTOMAa, HYKJIOHHAA

MOJICJIb AaTOMHOTO Si/Ipa

1.15

XapaKTepru30BaTh MPHUHIUIBI JEHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMSA, HCIONb3Y
3HaHUS O CBOMCTBax (U3MYECKUX SBICHUH M HEOOXOIUMBIE

¢duznyecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMaTHYHblE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOWCTB, M3MEPHUTEIBHBIX npubopoB U
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PELICHUH Y4eOHO-NPAKTHUYECKUX
3ajiay, ONTHYECKUE CXEMBI JUI OCTPOSHHS N300pa’KeHHH B TNIOCKOM

3epKajie ¥ COOMparoIIeH JINH3e

1.17

OPUBOANUTH TMpHUMEphl (HAXOAUTh HMHPOPMALUIO O HpuUMepax)
MPAKTUYECKOI0 MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU Juid  o0ecriedeHHs O€30MacHOCTM Tpu  OOpalleHuu ¢
npuOoOpaMy U TEXHUYECKUMH YCTPOMCTBaAaMH, COXpaHEHUsI 3J0POBbsSI U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOI'0O IMMOBECACHUS B Opr)KaIOH_ICﬁ cpeac

1.18

OCYIIECTBIISATh TOUCK MHGOPMAINH (PU3NYECKOTO COJIEPKAHUS B CETH
WNHuTepuer, caMocTosTeNbHO (GOPMYIHPYS TOHUCKOBBIM  3ampoc,
HAaXOOUTh  IIyTH  OINpPEIEIEHHUS  JIOCTOBEPHOCTH  IIOJYYEHHOM
nH(pOpMaIMM HA OCHOBE MMEIOIIMXCS 3HAHWN W JIOMOJTHUTEIIBHBIX

HNCTOYHHUKOB

1.19

HCIIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3aJlaHui
HAyYHOTIONYJISIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpKaHUS,
CIPaBOYHBIE MaTepuaibl, pecypchl ceTu HTepHET, BIajeTh

npuémMamMu




KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHust HHGOPMAITUN U3 OJTHOM

3HAKOBOMW CHCTEMBI B JAPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(POpPMAIMA M3 HECKOJIbKUX HCTOYHUKOB (HPU3UIECKOTO
CoJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHOW HIIN
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjesna
(GU3UKK U CONPOBOXKAATh BBICTYIUIEHHE IpE3eHTalMed ¢ y4EToM

0COOEHHOCTEHN AyJAUTOPUN CBEPCTHUKOB
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IpPU BBINOJIHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBaHUNA (PU3NYECKUX
IPOLIECCOB paclpeieisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIUTH 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTh  €ro, aJeKBATHO  OLEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TPYIIIbI, BbICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJEWUCTBUE, TPOSABIAS  T'OTOBHOCTH

pa3pemniaTh KOH(PIUKTHI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pasziena

Kon
JIEMEHTAa

HpOBepﬂeMble 3JIEMEHTHBI COAECPKAaHUA

®U3UKA 1 EE POJIb B [IO3HAHUU OKPYKAIOIIETO MUPA

11

Oduzuka — Hayka O TMpupone. SIBIEHUS NPUPOJBI.
OusnyecKkue  SABICHUS: MEXaHWYECKHE,  TEIUIOBBIE,

QJICKTPHUYCCKUC, MAI'HUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ousnyeckne  BeNMYMHBL  M3mepenue — QU3MUECKHUX
BenuunH.  Dusuueckue  mpubopel.  [lorpemHocts

n3MepeHuil. MexxyHapoiHasi cucteMa equHHULL

13

ECTGCTBCHHOHaquBIﬁ MCTOA IIO3HAHUA: Ha6J'IIO)IeHI/IC,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABUKCHHUEC T'MIIOTC3,
OKCIICPUMCHT 110 IHIPOBEPKE TI'HMIIOTEC3, 00BSICHEHHE

HAOJIIaEMOTO SIBICHUS

14

Onucanne GU3NIECKUX SIBJICHUM C TTOMOIIBIO MOJIENIEH

15

[IpakTuyeckue paboThI:

H###Par###13MepeHune pacCTOsTHUM.
#H#HPar##l13Mepenne o0bEMa KHUJIKOCTH M TBEPIOTO
Tena.

###Par###Onpenenenne pa3MepoB MaJTbIX Tell.
#HPar##l13Mepenrie  TeMmreparyppl Ipyd  [TOMOIIU

KUIKOCTHOI'O TCPpMOMETpPA U JATUUKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEILIECTBA

2.1

###Par###CTtpoeHune BelecTBa: aTOMbl U MOJIEKYJIBI, HX
pa3MepLI. OHI)ITI)I, JOKA3bIBAOIIINC )II/ICerTHoe

CTPOCHUC BCIICCTBA

2.2

HH#PartHHt ] prokeHne YacTHI]  BEIICCTBA. CBs13b
CKOpPOCTH  JBW)KCHUS  YacTHUI[ C  TeMIepaTypoil.

BbpoynoBckoe aBuxenue, muddysus

2.3

B3anmoneiicTBre 4YacTHUIl BEMIECTBA: PUTSIKEHUE U

OTTaJIKUBAaHUE




HiHParf## ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHUE

ra3oB, >KMJKOCTEH U TBEPIBIX (KPUCTAIIIMYECKHX) TEIl.

24 B3auMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHeIX COCTOSHUSX U MX ATOMHO-MOJICKYJISPHBIM
CTPOCHUEM

25 Oco0eHHOCTH arperaTHhIX COCTOSTHUN BOJIbI
[TpakTrdeckue paboTHI:
#H#HPar###Ouenka quaMerpa aToMa METOJIOM PAJIoB (C
UCToNIb30BaHueM ¢Gotorpaduit).

2.6 #H#HP ar###ONBITEI 10 HAOJIIOIEHUTO TEIUIOBOr'0

pacIIMpeHHs Ta30B.
HHHPar#H##ONBITEI IO OOHAPYXKEHUIO JEHUCTBHSI CHII

MOJICKYJIAPHOTO IMIPUTSKCHU S

JIBIDKEHUE Y B3AUMOJIEMCTBUE TEJI

. Mexanuueckoe JIBIDKEHUE. PaBHomepHOE u
' HEpaBHOMEPHOE JIBUKECHHE
H#HParfH#H##CKOpOCTb. Cpennsis CKOPOCTH pu
3.2 HEpaBHOMEPHOM JBWXEHMH. Pacu€r myTtu u BpemeHu
JIBUKCHHUS
SBnenue wHepnuu. 3akoH WHepuMHU. B3aumonelicTBue
3.3 TeJ KaK MPUYUHA U3MEHEHHUS CKOPOCTH JIBMDKCHHS Tell
Macca kak Mepa HHEPTHOCTH TeJa
34 #H##Par### InotHOCTh BemecTBa. CBsI3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00BEMA BEIIeCTBA
3.5 Cuiia KaK XapaKTEepUCTHKA B3aUMOJIEHCTBHUS Tel
36 Cuna ympyroctd u 3akoH ['yka. M3mepenue cuibl ¢
' TTOMOIIIbIO TMHAMOMETPA
37 #H#HPart#H#SIBnenue TiaroreHus u cuia Tsbkectd. Curta
' TSDKECTHU Ha Ipyrux maHerax. Bec tena. HeBecomocthb
18 Cuna Tpenus. TpeHue CKOJNbXKEHUS W TPEHHE MOKOS.
' Tpenue B mpupoie U TEXHUKE
39 #H#HPar#H##Crio)keHne cuJjl, HaIpaBJICHHBIX IO OJIHOM
' npsMoH. PaBHoeHCTBYIOIIAs CUIT
3.10 [IpakTrueckue pabOTHI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABUIKECHHS
(mapuika B OKUIKOCTH, MOJENH  AJIEKTPUIECKOTO
aBToMOOWIIA M Tak janee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIbKEHHS Opycka WIH [IapuKa II0
HAaKJIOHHOM  TuIocKocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLLIHE
3aBUCUMOCTh PacCTsDKCHUs (AedopManuu) TPYKUHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JIEMOHCTPUPYIOLTUE
3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Tela U

XapaKTepa COIIPUKACAIOIINXCA HOBerHOCTeﬁ

dusznyeckue ABICHUS B MMpupoAcC: NpUMEPLI ABUXKXCHHA C

3.11 Pa3IUYHBIMU CKOPOCTSIMU B )KMBOW U HEKUBOM MIPUPOJE,
JeICTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoucTBa: JMHAMOMETD, MOAIUIUITHUKA
JIABJIEHUE TBEPJIBIX TEJI, XKXUJIKOCTEU 1 TA30B
11 Hasnenue TBEpAoro Tena. CrocoObl yMEHbILEHUS U
' YBEJIMYECHUS JaBJICHUS
45 JlaBneHue rasa. 3aBUCUMOCTb JaBJIEHUS raza oT o0béMa,
' TEMIIEpaTypbl
43 Ilepenaya naBneHus TBEPABIMU TEJIAMU, )KMJIKOCTSIMU U
' razamu. 3akoH [lackans. [IlHeBMaTnyeckue MalHbI
3aBUCUMOCTh  JIaBJIE€HUS  JKUIKOCTH OT  TJIyOHMHBI
4.4 Iunpocratuueckuii mapanokc. CooOmIarmuecs CoCcyibl.
I'mnpaBnuueckre MEXaHU3MbI
Atmocdepa 3emiin u atmocdepHoe fasienue. [IpuanHbl
45 CYyIIECTBOBAHUS BO3AYIIHOW 000m0ukm 3emud. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MODS
46 W3mepenue atmochepHoro aasnenus. [lpubopsr mis
' M3MepeHus aTMOC(EPHOTO JaBICHUS
JleficTBrE XKUIKOCTU M ra3a Ha MOTPYKEHHOE B HMX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3nyxomniaBanue




4.9

[IpakTrueckue pabOTHI:

HccnenoBanne 3aBHCUMOCTH Beca Tejla B BOJE OT
00béMa TOTrpyXKEHHOH B JKMIKOCTh YacTH Tela.
OnpeneneHre BHITAIKUBAIOLIEH CUJIbI, TEHCTBYIOLIEH Ha
Teno,  MorpyxEéHHoe B JKuJIkocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHUJIbI, JIEUCTBYIOILECH
Ha TEJIO B JKUJAKOCTH, OT Macchl Tela. OIEITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOIIEH
CHJIBI, JCUCTBYIOLIEH Ha TEJIO B JKHMIKOCTH, OT 00bEMa
MOTrPY>KEHHOM B >KMJIKOCTh YacTH Te€Ja U OT IUIOTHOCTH
JKHIKOCTH. Koncrpynpoanue apeoMerpa HIIH
KOHCTPYMpPOBAaHHUE JIOAKM U  ompeneneHue  eé

TPy30NI0ABEMHOCTH

4.10

dusnueckue SBICHUS B MPHUPOJE: BIIMSIHUE
aTMOC(epHOro JaBJICHUS HA )KUBOU OPraHU3M, IJIABAHUE

pBIO
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TexHuyeckue YCTpOICTBA: COOOLIAIONINECS COCY/IbI,
YCTPOWCTBO BOJAOINPOBOJAA, THAPABIWYECKUM Tpecc,
MaHOMeTp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOI Hacoc,

apeomeTp

PABOTA, MOIIIHOCTD, DHEPT'UA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIIHOCTb
- [IpocTble  MeXaHW3MBL:  pblYar, OJIOK, HaKJIOHHAas
' ockocTh. [IpaBuiio paBHOBecHs pplyara
5.4 [IpumeneHnue npaBuiia paBHOBECHS phluara K OJI0Ky
«3omotoe  mpaBuigo»  MexaHukd.  Koadduuument
5.5 TMIOJIE3HOTO JeficTBus MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenumanpHas HEPrUM Tea, MOJHATOro Haja 3eMIEn
5.7 Kunernueckas sHeprus
58 [lonHas mMexaHuyeckasi dHeprus. 3aKOH H3MEHEHHUS U
' COXPaHEHMsI MEXaHUUYECKON SHEprun
5.9 [IpakTuyeckue paboThI:




##HtPart##Onpenenenue pabOTBI CHIJIBI TPEHUS TIpU
PaBHOMEPHOM JIBJKEHHUM Te€la IO TOPU3OHTAIBHOU
MOBEpXHOCTU. MccnenoBaHue  yCIIOBUM  PaBHOBECHS
ppruara. Msmepenue KIIJI HaKIOHHOM IIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKOM SHEPTrUu

dusndyeckue SBICHUS B npupoaec: pblHyaru B TECIC

5.10
YyeJoBeKa
TexHu4yeckue yCTpPOWCTBA: pblUar, TMOJABWKHBIA U
511 HETIOJBVIKHBIN OJIOKHM, HAKJIOHHAS IIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KJIACC
Kona Kon
IIpoBepsieMbIe Y1eMEHTHI COAEPKAHUS
pa3iena 3J1eMeHTa
TETUJIOBBIE ABJIEHUA
OCHOBHBIC  TOJIOXKEHHUS  MOJICKYJISIPHO-KHHETHICCKOU
61 TEOpUU CTPOCHHsI BemecTBa. Macca U pa3Mepsl
' Monekyn. OMBITB, TOATBEPKIAIONINE OCHOBHBIC
TIOJIOKCHHS MOJICKYJSIPHOKMHETUIECKON TEOpUH
Mopenn  TBEpmOTO,  JKHAKOTO W Tra3000pa3HOTrO
6.2 coctosiHUM BemiecTBa. Kpucraminyeckue u aMopdHbie
Tena
OObsicHEHHE CBOMCTB I'a30B, KHUAKOCTEH U TBEPHABIX TeJ
6 6.3 Ha OCHOBE TMIOJIOKCHUH MOJICKYJISIPHOKHHETHIECKOM
TEOPHH
6.4 CMauuBaHue U KalUJUIIPHBIC SIBICHUS
6.5 TemoBoe paclIupeHne U cxaTue
66 Temmeparypa. CBs3b TeMIlepaTypsl €O CKOPOCTBIO
' TEIIOBOTO JIBHYKESHUS YaCTHIT
5.7 Buytpennsis saeprusi. CiocoObl U3MEHEHHsI BHYTPEHHEH
' SHEPTUU: TEIUIoNepeiaya H COBEpILICHHE pabOThI
6.8 Bunel Tennonepenayu: TEmiIoNpoBOAHOCTh, KOHBEKIUS,




U3Ty4YeHue

KomugectBo TCIIIIOTHI. y,Z[CJ'IBHaH TEIIOEMKOCTD

6.9
BEILIECTBA
TeruooOMeH W TEIUIOBOE paBHOBECHE. YPaBHEHHE
6.10
TEILIOBOro OajaHca
611 [TnaBneHue U OTBEpJICBaHNE KPUCTAITMYCCKUX BEIIIECTB.
' YV nenpHas TEMIOTAa IJIaBICHUS
[TapooOpa3oBanue u  KoHAeHcamus.  Mcmapenue.
6.12 Kunenue. VYaenbHas  Temiorta mapooOpa3oBaHUS.
' 3aBUCHMOCTh TEMIIEPATYPHl KHIICHUS OT aTMOC(HEPHOTO
JIaBJICHUS
6.13 BrnaxxnocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y AeNbHAs TEIJI0Ta CrOPAHUs
[Mpunmunser  padotrel  TerioBbix — aBurarenet  KITJI
6.15 TEIJIOBOr0 JABUTarensd. TemnaoBble ABHIAaTSIU U 3alllUTa
OKPYXKAarOIIEH Cpeabl
3aKOH COXPAaHEHHUS U MPEBPAILEHUs] YHEPTUH B TEIUIOBBIX
6.16
mporeccax
[TpakTrdeckue paboOTHI:
HH#Par##H#ONbITEL 10 OOHApYXEHUIO JEHUCTBUSA  CHII
MOJICKYJISIPHOTO TTPUTSKCHHUS.
HH#HPar#H##ONBITBI  TI0  BBIPAIIMBAHUIO  KPUCTAIUIOB
ITIOBAPEHHOM COJIM WX caxapa.
HHHP ar###O1BITE I10 HaOJIFOIEHUIO TEIUIOBOI'0
6.17 pacIIMpeHusl Ta30B, JKUIKOCTEH U TBEPIBIX TEIL.

#Hi#HPar#H#Onpenenenre AaBleHUs BO3AyXa B OaiioHe
MITTPHTIA.

HHHPar###ONBITB,  TEMOHCTPUPYIOIIME 3aBHCHUMOCTh
JaBJIEHUS BO3JyXa OT €ro oOb&éMa M HarpeBaHus WU
OXJIQXKICHUSI.

H#H##Par##H IpoBepka TUIOTE3bl JIUHEHHON 3aBUCUMOCTH

JUTMHBI ~ CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECCKON




TpyOKe OT TeMIepaTyphl.

#i#Par#t#Habmonenune M3MEHECHHS BHYTpECHHEH
SHEPruM Tella B pe3yibTaTe TEIUIoNepenadyd u padoTh
BHEITHUX CHIL.

#Hi#Par#t#lIccienoBanme sSBICHUS TEINIOOOMEHa IMpH
CMEIIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.
HHPar###OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJIyYEHHOTO BOJOM MpPH TEIIO0OMEHE C HarpeThiM
METALTUYCCKAM IATHHIPOM.

#HHPar###OnpeneneHme VAETBHOM  TEIIOEMKOCTH
BEIIIECTBA.

#H##Par##HccrienoBanue npoiecca ucrnapeHus.
#HHPar###OnipeieneHue  OTHOCUTENBHOM — BIIQXKHOCTH
BO3/TyXa.

#HHHPar###Onpeenenne yaelbHOW TEIIOTHI TUIaBJICHUS

JbpJa.

6.18

@u3nyeckue SBJICHUA B MPUPOJE: MOBEPXHOCTHOE
HATSDKEHME W KalWULIPHBIE SBICHUS B MPHUPOJE,
KpUCTAIIJIBI B TIpupoae, uznydenue ColHIa, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TYMaHa,

HUHCA, CHCTA.

6.19

TexHudyeckne  yCTpOMCTBA:  KAaNMWUIAPBL, IPUMEPHI
UCIIOJIB30BAaHUsl KPHUCTAIIJIOB, JKUJIKOCTHBIA TEPMOMETD,
JAaTYMK TEMIEPATYpbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBasi TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHCT'O CTOPaHUs.

OJIEKTPUYECKUE U MAI'HUTHBIE ABJIEHUA

7.1 Onextpuzanus Tei. [{Ba poja 2IEKTpUIECKUX 3apsi/I0B
B3auMonelictBue 3apsbkeHHBIX Tel.  3akoH KynoHa

7.2 (3aBHCHMOCTb CHUJIbI B3aUMOZCHUCTBUS 3apSHKEHHBIX TEIl OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXK/Y TE€JIaMH )

- Onekrpuueckoe nojie. Hanpspk€HHOCTD IEKTPUUECKOTO

nosist. [lpyHuun cynepno3uiuu 3IEKTPUUYECKUX MOJeH




(Ha Ka4EeCTBEHHOM YPOBHE)

Hocutenu »iekTpuyeckux 3apsaoB.  DJIEMEHTAPHBIN

74 anexktpudeckuii 3apsa. Crpoenue aroma. IlpoBoaHuKH 1
JUDIIEKTPUKA
7.5 3aKOH COXPAHEHHUS DJIEKTPUUECKOro 3apsaa
-6 ONEeKTpU4YeCKUid  TOK.  YCJIOBUSL  CYILECTBOBAHUSA
' AIIEKTPUYECKOTO TOKA. FICTOYHUKHM OCTOSIHHOTO TOKa
HencrBus JIIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX U ra3ax
. OnexkTtpuueckas uenb. Cuia ToOKa. DIEKTPUUYECKOE
' HanpsHKeHHe
29 Conportusnenue IIPOBOJIHUKA. VY nenpHOE
' COIIPOTHUBJIEHUE BEIIECTBA
7.10 3akoH OMa /17151 yyacTka Lenu
ITocnenoBarenbHOE M MApauIEIbHOE  COEIMHEHHE
7.11
IIPOBOJJHUKOB
PaGora M MOIIHOCTH DSJIEKTPHUUECKOr0 TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DNEeKTpUYEcKUe LEMU U MOTPEOUTENHN DIEKTPUYECKON
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
ITocTostHHBIE MarHWTHL. B3auMoaeiCcTBHE ITOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHutHOoe 1mose 3eMJIM M €ro
7.15
3HAYEHUE JUIs )KU3HU Ha 3eMIle
218 OneiT Opcerena. MarHuTHOE MOJIE ANEKTPUIECKOro TOKA.
' [IprMeHeHre 37IeKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOrO MOJS HAa IMPOBOAHHK C TOKOM.
217 DNEeKTpOoJBUTaTENb MOCTOSHHOrO TOKa. Mcmonb3oBaHue
. AJIEKTPOJIBUraTeNIed B TEXHUYECKUX YCTPOWCTBAaX M Ha
TpPaHCHIOPTE
7.18 Onbitel @apages.  SIBneHue  IEKTPOMarHUTHON




uHaykiuu. [Tpasuio Jlenna

DIIeKTpOreHepaTop. CnocoObl MOJTy4YEHUs
7.19 AMEKTPUICCKOM SHEPTUH. DNEKTPOCTAHITUN Ha

BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTUU

[TpakTuyeckue pabOTHL:

OMBITH 110 HAOIIOICHUIO JIEKTPU3AIUHU TET WHAYKIIUEH

Y TIPU CONIPHUKOCHOBEHUHU.

UccnenoBanue ACUCTBUSA  DJIEKTPUYECKOrO IOJSL  Ha

MIPOBOHUKY U JIUIJICKTPHKH.

COopka ¥ TmpoBepKa pabOThI JJICKTPHUECKOW IICTH

MMOCTOSIHHOT'O TOKA.

W3mepenue u peryimpoBaHUe CHITBI TOKA.

H3mepeHnue u peryimpoBaHue HAPSKSHUS.

HccnenoBanue 3aBUCIMOCTH CHITBI TOKA, WAYIIETO Yepes3

PE3UCTOpP, OT COMPOTUBIICHHS PE3UCTOPA U HAMPSDKESHUS

Ha PE3UCTOPE.

OIIBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD

AIIEKTPUYECKOTO COMPOTHBJICHUS MPOBOAHHUKA OT €ro
7.20 JUTMHBI, TJIONIAIN TIOTIEPEYHOr0 CeYSHHs U MaTepuaa.

[IpoBepka TmpaBuWia CIOXKEHHS HANPSHKEHUH  TIpU
IIOCJIEIOBATENIBHOM ~ COCIMHEHUH JBYX PE3UCTOPOB.
[TpoBepka mpaBuia AJis CHJIbI TOKAa MPH MapayieIbHOM
COeMHEHUU  pe3ucTtopoB.  OmpeneneHue  pabOTHI
AIIEKTPUYECKOTO  TOKa, MIYHIETO 4Yepe3  PEe3UcTop.
OnpeneneHre  MOIIHOCTU — JIEKTPUUYECKOTO  TOKAQ,
BBI/IETSIEMON Ha pe3ucTrope. MccnenoBanne 3aBUCMOCTH
CUJIBI TOKa, UAYLIErO 4epe3 JaMIOUuKy, OT HAMPSKEHUS
Ha Hell. Onpenenenue KII/] narpesarens. MccrnenoBanue
MAarHuTHOI'O BSaHMO}IeﬁCTBHﬂ IIOCTOSIHHBIX MAr”HuToOB.

I/IsyquHe MAaramMTHOTI'O I10JIA TOCTOAHHBIX MAarHuTOB IIPpH
uX oObemuHEeHWMM W pazaeneHuu. MccnemoBanue
JENCTBUS SJIEKTPUUECKOT0 TOKA Ha MAarHUTHYIO CTPEJIKY.

OnbITel,  JAEMOHCTPUPYIOLME  3aBUCHUMOCTb  CHJIBI




B3aUMOJICHCTBUS KATYIIKA C TOKOM M MarHuTa OT CHJIBI
TOKa W HamnpaBJ€HUs TOKa B Karymke. M3yuyeHue

IICfICTBHSI MAaroMTHOro IoJjid Ha IMPOBOAHUK C TOKOM.

KoncrpyupoBanue u U3yueHHe paboThI
AJIIEKTPOJIBUTATETIS. Nsmepenue KITL
AIIEKTPOABUTaTEIbHON YCTaHOBKH. OnbIThI o

HCCICIOBAaHUIO ABJICHUA BJIGKTPOMaFHHTHOfI WHAYKIOWH:
HCCIeIOBaHNE WM3MCHEHHN 3HAYCHHS U HarpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

dusnueckue SABJICHUS B TMPUPOJAC: DIIEKTPUUYECKHE
ABICHUS B  arMocdepe,  IJICKTPUUYECTBO  IKUBBIX
OpraHU3MOB, MAarHUTHOE ToJie 3eMid, apeld momocos,
POJIb MAarHUTHOTO MOJIS IS KU3HHU Ha 3emiie, MOJIAPHOe

CHUAHHUC

7.22

TexHuueckue yCTpOMCTBa: 3JEKTPOCKOI, aMIEpMETp,
BOJIbTMETP, PEOCTAT, CYETUUK BJIEKTPUUECKON SHEPIuHu,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTeIbHbIE
AIIEKTPONIPUOOPHI (mpumepsl), JIEKTPUYECKHE
IIPEJOXPAHUTENHN, IEKTPOMArHUT, DJIEKTPOABHUraTEIb

MMOCTOAHHOI'O TOKA, rEHEPATOP IOCTOSIHHOI'O TOKa

9 KJIACC
Kon
Kop snemenra [IpoBepsieMbie 371€MEHTHI COJIEPKAHUS
pazzaena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe ABWKeHME. MarepuanbHas — TOYKA.
' Cucrema otcuéra
9 8.2 OTHOCHUTENBHOCTh MEXAHNUECKOTO IBUKEHUS
8.3 PaBHOMEpHOE MPSAMONMHEIHOE ABUKEHUE
#H#H#Par###HepaBHOMEpHOE NPSIMOJIMHENHOE IBU)KEHUE.
8.4 CpenHsis W MIHOBEHHass  CKOpPOCTb  Tela  IpH
HEpPaBHOMEPHOM JBH)KCHHUH




YckopeHnue. PaBHOyCKOpEeHHOE NPSMOJIMHENHOE

8.5
JIBHKEHUE
8.6 #H#HPar###CBoOoqHOE nanenue. OneiTel [ annies
#H##Par###PaBHOMEpHOE NIBUKEHUE MO OKPYKHOCTH.
8.7 [lepuon u yacrora obpamienus. JluneiiHas u yrioBas
ckopocTH. LIeHTpocTpeMHUTENbHOE YCKOPEHUE
8.8 [lepssiii 3akoH HproToHA
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3axkoH HptoTona
8.11 HHHPar###] [pUHIUIT CYTIEPIIO3ULIUU CHUJIT
8.12 Cua ynpyroctu. 3akoH ['yka
HiPar#H##Cuila  TpeHUs: cuja TPEHUS CKOJIbKEHUS,
513 CHJIA TPEHUS TTOKOSL, IPYTHE BUIBI TPESHHUSI
HHHPar###Cuna  TSOKECTH W 3aKOH  BCEMHMPHOIO
5.14 TATOTEHUS. Y CKOpEHHE CBOOOHOIO MaIeHUS
815 Hewxenune  miaaHer  Bokpyr  Connua.  IlepBas
' KOCMHYECKasi CKOpOCcTh. HeBecoMOCTh U neperpy3ku
PaBHOBecue MmaTepuanbHON TOUKH. AOCOIIOTHO TBEPI0€
516 TEJ0
#i#Parf##PaBHOBecHe TBEPAOIO Tena ¢ 3aKPEIUIEHHOU
o4 OCbl0 BpaiieHusi. MoMmeHT cuibl. LleHTp TsxecTH
8.18 Nmnynec Tena. i3MeHeHne uminynbca. MIMmynbe cuitel
8.19 3aKOH COXPAaHEHUS UMITYJIbCa
8.20 H#HiHPar###PeakTHBHOE [IBIDKEHNE
8.21 Mexanunueckast paboTa 1 MOLITHOCTh
PaGora cun TskecTH, ynpyroct, TpeHus. CBs3b
8.22 SHEpPIruu U paboThI
[lorenumaneHas SHEpPrust Teda, IMOAHATOrO  Haj
8.23 MTOBEPXHOCTHIO 3eMIIN
8.24 [ToTenumanpHas SHEPTUS CKATON MPY>KUHBI
H#HHPar###Kunernueckass ~ sHeprus.  Teopema o
5.25 KMHETUYECKON dHEPrun
8.26 ###Par###3aKoH COXpaHEHHS MEXaHUYECKON YPHEPTUH




8.27

[TpakTrueckue pabOTHI:

Omnpenenenue cpeiHeil CKOPOCTH CKOJbXKEHHS Opycka
WM JOBWXXCHHUA IMIapyUKa 110 HaAKJIOHHON INIOCKOCTH.
Omnpenenenre yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.
[IpoBepka THUNOTE3bl: €CIM MPH PABHOYCKOPEHHOM
JBHUXCHHUHN 663 HavyaIbHOMU CKOPOCTHU IIYTHU OTHOCATCA
KaKk psa  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIKE
MMPOMECIKYTKHU BPEMCHU OJUMHAKOBEI.

I/ICCJICIIOBaHI/Ie 3aBUCUMOCTHU CHJIbI TPCHUA CKOJIbKCHUA
OT CWJIBl HOpPMaJbHOrO jgaBleHus. OmnpeneneHue
KodpduureHTa TpeHus CcKoubkeHus. OnpenencHue
KECTKOCTH TpYyXuHBL. OrmpeneneHne padOTHl  CHIIBI
TpeHHs] TpU PABHOMEPHOM JABI)KEHHHM Tela IO
TOPU30HTAJIBHOW MOBepXHOCTH. OmpezneneHue padOTHI
CWJIBl  YOpPYrocTM  Tpu  HoabéMe  Ipyza ¢
HUCIIOJBb30BaHUECM HECIIOABHUXHOI'O M IIOJABHXKHOIO

0JIOKOB

8.28

dusznyeckue SIBICHUS B npupoac: MpHujiInBbl U OTIIMBBI,
JABMKCHUC TIJIAHCT Connaeynoi CHUCTCMBbI, PCAKTUBHOC

ABUKCHUC JKUBBIX OPraHU3MOB

8.29

TexHuyeckne  yCTpOMCTBA:  COMAOMETP,  JATYUKH

MMOJIOKCHUS, paCCTOAHUSA U YCKOPCHU S, PAKCTHI

MEXAHHUYEC

KUE KOJIEBAHHMA 11 BOJIHbI

9.1

KonebarenbHoe JABUXKCHUC. OcHOBHbBIC XapaKTCPUCTUKHA

KOJIeOaHM: Mepro, 4aCTOTa, aMILIATY/ 1a

9.2

Marematnuueckuii u IIPY>KUHHBIN MasTHHUKU.

[IpeBpanienune sHeprun Mpu KojaedaTeIbHOM JBHKCHUN

9.3

3aTyxa10mHe KoJIeOaHMUS. BBIHy)KI[CHHBIe KOJICOaHUSI.

Pe3onanc

9.4

Mexauunueckue BOJHBI. CBOMCTBA MEXAHNUYECKHUX BOJIH.
IIponosibHBIE M MONEpEYHbIE BOJIHBL. JlJIMHA BOJHBI U

CKOpOCTb €€ pacpocTpaHeHus. MexaHnuecKue BOJIHBI B




TBEPIIOM TeJIe, CEHCMHUUECKUE BOJTHBI

9.5 3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpaxkeHue 3ByKa

9.6 Wudpa3Byk u ynbTpa3ByK
[IpakTrueckue paboThI:
Omnpenenenve 4YacTOTbl W Mepuoja  KoJeOaHMi
MaTeMaTHYeCKOTr0 MasiTHUKA.
OmnpeneneHne 4YacTOTbl W Iepuoja  KoJjeOaHMi
MPY>KUHHOTO MasiTHUKA

07 HccnenoBanue 3aBUCUMOCTH Tepuoia  KoJjeOaHui

' MOABEHICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH Tepuoia  KoJjeOaHui
NPYKUHHOIO MasiTHUKAa OT Macchl rpysa. llpoBepka
HE3aBHCUMOCTH nepuoja KoseOaHuit rpysa,
MOJIBEILIEHHOTO0 K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyXuHBL. VI3MepeHne yCKopeHHs CBOOOTHOTO MafeHUs
@dusnyeckue SBJIECHUS B IPUPOJIE: BOCIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMUYECKHE BOIHBI,
IlyHaMH, 3XO

99 TexHuueckne yCTpOMCTBA: 3XOJIOT, HCIOIb30BAaHUE

YIBTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH

10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH

103 DnekTpoMarHuTHas npupona cera. CKOpPOCTb CBeTa.

' BonHoBEIe cBONCTBaA CBETa

[IpakTuyeckue paboThI:

10.4 U3ydeHHe  CBOMCTB  DIEKTPOMArHMTHBIX  BOJH  C
MIOMOIIIBbI0 MOOMIIBHOTO TeneoHa
dusnyeckue SBIEHUA B MpPUpoje: OHOIOTHYECKOe

10.5 JeNCTBUE BHJIIMOTO, yIABTPadUOIETOBOrO "
PEHTI€HOBCKOT'O M3JTy4eHU I

106 TexHuueckue yCTpOUCTBA: UCIIOJIb30BaHUE

OJICKTPOMArHUTHBIX BOJIH IJIA COTOBOH CBSI3H




11

CBETOBbBIE ABJIEHWA

111 JlyueBas monens cBeta. cTouHMKM cBETa
11.2 [IpsamosinHENHOE pacIpOCTPAaHEHHUE CBETA
Otpaxenue cBera. [nockoe 3epkano. 3aKoH OTpaKEHUs
11.3
cBeTa
114 IIpenomnenune cBeta. 3aKOH IIPEJIOMIIEHHS CBETa.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
115 JIunza. Xox nydel B TMH3E
116 OnTuueckas cuctema (oroammapara, MUKPOCKOIA H
' TeJeckona
117 ['ma3 kak omnrtudeckas cuctema. biauzopykocts u
' JAITbHO30PKOCTh
118 Pasnoxxenue Genoro cera B criekTp. OnbiTel HptoToHA.
' CrnosxeHue CieKTpalIbHBIX IIBETOB. Jlucnepcus cBeTa
[TpakTrdeckue paboThI:
#HH#Par### 1 cciienoBanue 3aBUCUMOCTH yria
OTpaXeHHsI CBETOBOTO JIyuya OT yIJia MajaeHusl.
HH#HPar#Ht#3yueHne  XapakTepUCTUK  M300pakeHus
mpeaMeTa B IIIOCKOM 3epKalle.
HH#HPar#Ht#ccnienoBanue 3aBUCUMOCTH yria
MPETOMIIEHUSI CBETOBOTO JIy4a OT yrja MajeHus Ha
119 IpaHuLE «BO3YX — CTEKIION.
' #Hi#Par###lonydenne  M300paKeHUH € [TOMOLIBIO
coOuparoIiei JMH3BL.
HH#Par###Onpenenenue  (QOKYCHOIO  pacCTOSHUS |
ONITHYECKOM CHIIBI COOMPAIOIICH JTMH3BI.
#HHHPar###ONBITE IO Pa3NOKEHUI0 OENIOTo CBeTa B
CIICKTP.
HH#HPar###ONBITHl IO BOCHPHUATHIO I[BETA IPEIMETOB
MIPH UX HAOIIOIEHUH Yepe3 IBETOBbIC (DMIIBTPHI
dwuznyeckue siBICHUS B Ipupoe: 3atMenus CoHIa u
11.10 JlyHbl, 11BeTa TeN, ONTHUYECKHE SIBIICHUS B atMmocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTpOMCTBa: OYKH, IIEPUCKOII,




dboToanmnapar, ONTUYECKUE CBETOBOIbI

12

KBAHTOBDGIE ABJIEHUSA
191 OmnbiTel Pesepdopna u miiaHerapHas MOAETb aToMa.
' Monens atoma bopa
199 HcnyckaHue M IMOIVIOIIEHHWE cBeTa aTOMOM. KBaHTHI
' JIuHeityaTpie CIeKTPhI
12.3 PagnoakTuBHOCTH. Anba, 6eTa- ¥ raMMa-u3IIy4eHUs
194 Crpoenne aromHoro sapa. Hyknonnas mMonens
' aTOMHOTO szpa. M3oTormsl
125 PaguoaktuBHble npespamenus. [lepuon nomypacnana
' aTOMHBIX si7Iep
128 SInepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsilOBOTO U
' MacCOBOI'0 YHCEI
12.7 OHeprus CBsA3M aTOMHBIX siiep. CBsA3b MacChl U S3HEPTUU
198 Peakuuu cunTe3a u nenenus anep. IcTouHUKH 3HEpruu
' CounHua u 3B€31
129 SAnepnas  sHepretuka. JIelicTBHE  paguOAKTHUBHBIX
' U3JTy4eHUH Ha )KUBbIE OPTraHU3MBbI
[TpakTrueckue paboThI:
HaOmioneHne CIUIOMIHBIX M JIMHEWYaThIX —CIIEKTPOB
1910 U3ITy4YECHHUS.
HccnenoBanue TPEeKOB: U3MEPEHNUE SHEPTrUU YaCTUIIBI
10 TOPMO3HOMY ITyTH (110 poTOrpadusm).
W3mepenue paJuoakTUBHOTO ()OHA
duznueckue SBICHUS B NPHUPOJAE: €CTECTBEHHBIN
paZvoaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 paZiMOaKTUBHOE M3JIy4EHHE NPUPOJHBIX MUHEPAJIOB,
JICUCTBUE PAAUOAKTUBHBIX HM3JIYYCHUH HAa OPraHu3M
yenoBeKa
191 TexHuueckne YCTpOICTBa: CIEKTPOCKOII,

WHJVBHTyaJIbHBIN T03UMETpP, KaMepa Buiibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NpoBePsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonnmanne pond  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TO3HABAa€MOCTH SIBJICHUM MPUPOIBI, O PpOJIA 3KCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil poan (UMK B Pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHMKH U TEXHOJIOTUN, 00 3BOJIIOIUU
(UBUYECKUX 3HAHMM W WX POJIM B IEJIOCTHOM €CTeCTBEHHOHAYYHOU
KapTUHE MHUpPaA, O BKIAJE POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTUC TCXHUKH U TEXHOJIOTHI

3HaHUsS O BHJAAX MaTepuu (BEIIECTBO W TOJiE), O JBHWKCHUU Kak
crocobe CyIIecTBOBaHUS MaTePHH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTPOEHHS BeIeCTBa, O (DU3MUYECKON CYIIHOCTH SIBICHUI MPHPOIbI
(MEXaHMYECKUX, TEIJIOBBIX, OJJIEKTPOMATHUTHBIX M KBAHTOBHIX);
YMEHHUE pa3nyaTh SBJICHUS 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3UUYECKOE SIBJICHUE;
YMEHHE Paclo3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXalollleM MHUpPE, BB HMX CYIIECTBEHHBIE CBOMCTBA

(IpU3HaKK)

BH&}IGHI/IG OCHOBAMH TIOHSITHMHOTO amnmnapara M CHUMBOJIMYECKOTO
sA3bIKa (1)I/I3I/IKI/I N HCIOJIb30BAHUC HX IJId PCIICHUA y‘IC6HBIX 3aaay,;
YMCHHUEC XapaKTCPHU30BATH CBOMCTBaA TCII, (I)I/IBI/I‘-ICCKI/IC SABJICHUA H

MIPOIIECCHI, UCTIONB3YS (DYHIaMEHTATBHBIE U OMITUPUUECKHUE 3aKOHBI

YMeHne onuceBaTh HN3YUCHHBIC CBOMCTBA TEII K (1)I/ISI/IT-IGCKI/I€ SBJICHHA,

UCTIONB3Ys (GU3NUECKUE BEITMUNHBI

BrnajeHne ocHOBaMH METOJOB HAyYHOTO TIO3HAHUS C Yy4ETOM
coOJIOIeHHsT MPaBWJI 0€30TMAaCHOTO TpyJa: HaOMoACHUE (BU3HMUECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTrO Habopa 00opyIOBaHUS O UHCTPYKIMH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €0 PE3yIbTATHI, (POPMYIHPOBATH BHIBOKI;
MIPOBEJICHHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUI (PU3NUECKUX BEIHUUH:
YMEHHE TIUIAaHHPOBATh HW3MEPEHHUs, CaMOCTOSTENBHO  COOMPAThH
SKCIIEPUMEHTAJIBHYIO  YCTAHOBKY 10 HWHCTPYKLUMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U AHAIU3UPOBATh MOJYYEHHBIE PE3YNbTATHI C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBE/ICHUE  HECIOXKHBIX  OIKCIEPUMEHTAIBHBIX  HCCIIEI0BaHU;
CaMOCTOSITEJIbHO ~ COOMpaTh  JKCIEPUMEHTAIbHYIO  YCTaHOBKY U
IPOBOJIUTH  MCCIEIOBAaHME 10  UHCTPYKLUMH,  HIPEACTaBIATH
MOJIyYE€HHBIE 3aBHCHUMOCTH (PM3UYECKUX BEJIMYMH B BUJAE TaOIUI[ U
rpaMKOB, YUYUTHIBATH MOIPEIIHOCTH, JIeNIaTh BEIBOBI 110 PE3yJIbTaTaM

HUCCJIICAOBAaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyecKHMX  Mojenei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IUJIaHETapHAas MOJENIb aroma,
HYKJIOHHAsi MOJIEJIb aTOMHOTI'O $iipa) U YMEHHUE HNPUMEHATb UX JUIS

00BsICHEHUS (PU3MYECKHX MTPOLIECCOB

YMeHue oOBACHATh (PU3NYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM
Yyhclle M B KOHTEKCTE CHUTyallud NpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH NIPUUNHHO-CIIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha U3yUEHHbIE CBOMCTBA (PU3NUECKHUX

HBJ'IeHHfI, (bI/I3I/I‘leCKI/Ie 3aKOHBI, 3dKOHOMCPHOCTHU U MOJCJIN

VYMmeHue pemarh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PUIUIECKUE
BEIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a7auH,
BBISIBIISITh  HEJIOCTAIOIINE JIaHHBIC, BHIOMPATh 3aKOHBI W (OPMYIIHI,
HEoOX0uMBbIe ISl €€ pelIeHus, UCIIOIb30BaTh CIPAaBOYHbBIE JaHHBIE,
NPOBOJUTHh PACYETHI W OICHUBATH PEATUCTHYHOCTH MMOIYYCHHOTO
3Ha4YeHUs1 HPU3NUECKON BETMUUHBI; YMEHHE ONPENEIATh Pa3MEPHOCTh

(I)I/I3I/I‘{CCKOI‘;I BCJIIMYHHEI, HOJIy‘-ICHHOﬁ IIpu pCIICHUHU 3a1aun

YMeHHe XapakTepu30BaTh IPUHLHINBI  JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJIe OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB IO UX OMMCAHUIO, UCIIOJIb3Ysl 3HAHUS O

CBOMCTBAaxX (HU3WUYECKHX SIBICHUH ¥ HEOOXOauMbIe (DHU3UUECKHe




3aKOHOMECPHOCTH

10

VMeHHEe UCNONBb30BaTh 3HAHUS O (U3MYECKUX SBICHUSX B
IOBCETHEBHOM JKM3HM JUId oOecriedeHus O€30MacHOCTH IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPAHEHUsS 3I0pOBbS M  COONIONCHHS HOPM
HKOJIOTMYECKOro IIOBEJICHUS B OKpYXKaloLIeH cpele; IOHMMaHHE
HEOOXOMMOCTH NMPUMEHEHHS JOCTH)KEHUH (M3UKH M TEXHOJIOTHH

AJI palluOHAJIBHOI'O ITPUPOAOII0JIBE30BaHUA

11

OneiT mOMCKa, MpeoOpa3oBaHUsA U MPEACTABICHUS HHPOpMAIUU
(buU3MYECKOTO CONEpPKaHUsA C HCIOIb30BAaHUEM HHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLEHUBATH JOCTOBEPHOCTh
MOJIyYeHHOW MH(pOpMAIMM Ha OCHOBE HWMEIOIUXCA 3HAHUM U
JIONIOJTHUTENbHBIX ~ MCTOYHHMKOB;,  YMEHHE  HCHOJIb30BaTh  MpPHU
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIONMYJSPHYIO JUTEPATYpPY
(UBUYECKOTO COJEp)KaHMs, CIIPABOYHBIC MaTEPHANIbI, PECYPCHl CETH
WutepHer; BrnageHue 0a30BBIMH  HaBBIKAMH  MpeoOpa3oBaHUs
uHpopManuu Hu3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIYI0; yMEHHE
co3laBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIECHHS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIBKHUX HCTOYHHUKOB




INIEPEYEHD 3JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 MEXAHWYECKUE SBJIEHU A
11 Mexannyeckoe  aBmwkeHue. MarepuanbHas —Touka. Cucrema  OTcyérTa.
OTHOCHUTENBLHOCTD JBUXKCHUA
PaBHOMepHOE 1 HepaBHOMepHOE BKeHue. Cpeansis ckopocTts. Dopmyna s
1.2 BBIYUCIICHUS CPEeTHEH CKOpoCcTH: V = S/t
PaBHOMepHOE MpsIMONIMHENHOE ABMKECHUE. 3aBUCUMOCTH KOOPAMHATHI TEJIa OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
=1. 4+
13 x(1)=x,+vt
I'padukm 3aBuCMMOCTH OT BpEeMEHHM [UIsl NPOEKLIUU CKOPOCTH, MPOEKIUU
HepeMeleHUs], MyTH, KOOPAWHATHl TP PABHOMEPHOM  NPSIMOJIMHEHHOM
JABUXKCHHUHU
3aBUCHMOCTh KOOPJIMHATHI TeJa OT BPEMEHH B CJydae PaBHOYCKOPEHHOTO
HpHMOJ'II/IHCI\/JIHOFO JABUXXCHUA:
. r
() =Vo, *t+ax* 5
@dopMybl IS IPOSKIMH MEPEMENICHHUS], TIPOSKIUN CKOPOCTH M TPOSKIHH
YCKOPEHHS TPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUH:
14 s.(ND=v,. t+a g
. By bx .=
v ()=, +a_-rt,
a. (1) =const,
Vi, — Uy, =2a.8,
['paduku 3aBUCUMOCTH OT BPEMEHHU MJsi MPOEKLUHU YCKOPEHHS, MPOEKLIUU
CKOPOCTH, MPOCKIMU  TEPEMENICHUs, KOOPIAUHATHl MpPH PaBHOYCKOPEHHOM
NPSMOJIMHEHHOM JBHKCHUH
CBoOoaHOe mageHue. DopMyIibl, OMKUCHIBAIOIINE CBOOOIHOE IMaJICHHE TEla I0
15 BCPTUKAIA (I[BI/DKCHI/IG TCJIa BHU3 HMJIM BBCPX OTHOCUTCIIBHO MNMOBCPXHOCTU

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHH sl NPOEKIMU YCKOPEHUS,




MPOCKIIMA CKOPOCTH M KOOPJIWHATHI TIPH CBOOOJHOM TMAJIEHHWU Teia TIo

BEPTUKAJIU

CkopocTh paBHOMEPHOTO IBMKEHMsS Tela MO OKpyxHocTu. HampaBieHue
CKOpOCTH.

dopmyiia Il BBIYMCIEHUS CKOPOCTH YEPE3 PAANYC OKPYKHOCTHU M MEPHOJL

oOpaleHus:
L = 27K
T

LlentpocTpeMuTensHoe  ycKkopeHue. HampaBieHue 1EHTPOCTPEMHUTEILHOTO

YCKOPCHUSI. CDopMyna JJIS1 BBIYUCIICHUST YCKOPCHUS:

1.6
v
™ R
dopmyiia, cBA3bIBAIONIAS IEPUOJL M YACTOTY OOpalleHuUs:
V= -
T
Macca. IInotHOCTB BemecTBa. @opMyria sl BBIYMCIEHUS IUIOTHOCTH:
_ im
1.7 V
1.8 Cuna — BekTopHas ¢pusnyeckas BennunHa. CIoXeHue Cuil
1.9 SIBnenue unepuuu. Ilepsoiit 3akoH Herorona
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarnpaBiIeHHOCTh BEKTOPA YCKOPEHHUs TeNa U BEKTOPA CUIIBI, IEHCTBYIOIIEN Ha
TEJIo
Bzaumopeiictue ten. Tperuii 3akoH HeroToHa:
1.11 Fj_.l - 7Fl—+!
112 TpeHune nokost ¥ TpeHue cKoybkeHus1. opmyna 715 BEIYMCIEHNUS] MOAYIISI CUJIbI

TPEHUS CKOJIbXCHUS:




1.13

Hedopmarus Tema. Yrpyrue u Heynpyrue aedopmanuu. 3aKoH YIPYyrou
nedopmaruu (3akon ['yka):

F=k-Al

1.14

Bcemuphoe Tsarorenue. 3akOH BCEMUPHOTO TATOTSHHUS:
m i~
F=G. .12
R-
Cuta TsixecTH. Y cKopeHrue CBOOOTHOTO MaICHUsI.
®opmyia Juist BBIUMCIEHUS CUIIbI TSYKECTH BOJIM3H ToBepXHOCTH 3emun: F = mg.
JBwxenue mnanet Bokpyr Comuina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs n NIEpErpy3Ku

1.15

I/IMHy.TIBC TCJIa — BCKTOpHAas1 (I)I/I?»I/I‘ICCKEUI BCJIMYHMHA.
p=mu

HNmnynbe cuctemsl Tein. 3menenne nmnyinbca. IMITynbC CHITbI

1.16

3akoH COXpPaHCHUS UMITYJIbCA IS 3aMKHYTOﬁ CHUCTCMBI TCI:
P=ImU, +m,U =const

PeakTtuBHOE IBMKEHHE
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Mexann4geckas pa60Ta. (DOPMYJ'IE[ JJI1 BBIYUCIICHU A pa6OTI>I CHJIBI:

A=Fscosa

Mexanudeckas MOIITHOCTb:

1.18

Kunernueckas n NOTCHIMAJIbHASA SHCPT . CDopMlea JJIS BBIYUCIICHU A

KMHETUYECKON SHEPIUU:

.

mu”
2

E*-:

Teopema 0 kuHEeTHYECKOU dHEprun. Popmysia AJjisl BEIYUCICHUS TOTEHIIUATBHOMN




OHEPruu Tejia, IoAHATOrO

HaJ 3eMIIEH:

. ] /
ﬁP ngn

1.19

Mexanandeckas OHEPIus:

E=E,+E,

3aKoH COXpPAaHCHUA MEXaHUYeCKOH OHECPI'UH. CDopMyna JJI1 3aKOHA COXPaHCHUSA

MEXaHUYEeCKOMH OHEPIUU B OTCYTCTBUC CUJI TPCHUS: E = const.

[IpeBpanienne MeEXaHUYECKOW YHEPTUN P HAIMYUN CUJIBI TPEHUS.

1.20

[TpocThie MexaHU3MBI. «30J10TOC IPABHIIO» MEXAHHUKH.
Peruar. Moment cwist; M - Fl.

VYciioBue paBHOBECHS phlyara:
M, +M, +..=U
[TonsrkubIi 1 HenoABWKHBIN O0510Kku. KITJ] mpocThIX MexaHU3MOB,

]] - ‘.Inmzfnw

-'!'n:*paqem 2
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JlaBnenue TBEPIOrO TEIA.

dopMyia JuIst BBIMUCIIEHUS 1aBJICHUs TBEPAOTO TENa:
¥

S

I[aBJ'IeHI/Ie rasa. ATMOC(I)epHOG JaBJICHHC.

P:

T HAPOCTATUYCCKOC NAaBJICHUEC BHYTPU KUJKOCTH.

dopmyna il BEBIYACIECHUS TABJICHNS BHYTPH )KUIKOCTH:

P=pgh+ Py,

1.22

3axoH ITackans. I'mapasnnueckuii npece

1.23

3akoH Apxumena. Popmyna A8 ONPEAEIEHHS  BBITAIKMBAIOIIEH

JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:
- '
£ Am. pgl

VYcnopue miaBanus Tena. [lnapanue CYAOB U BO3AYXOIIJIaBaHUC

CHUIBI,




1.24

Mexannueckue KoyieOaHHs. AMIUIMTY[a, TEPHOJ M 4YacToTa KoOJIeOaHWH.
®dopmyna, CBSI3bIBAIOIIAS YACTOTY U MEPHOJ] KOJICOAHMIA:
1

V= —
T

1.25

MaremaTuyeckuii W NPYKUHHBIM MasTHUKU. l[IpeBpaiieHue sHepruud Mpu

KOJIe0AaTEIbHOM ABUKEHUU

1.26

3aryxaromue koyieoanus. BeiHykaeHHbie kojiebanus. Pe3oHanc

1.27

Mexanunyeckue BOJIHBL. 1IpomonpHbIE M MONEpeUHbIe BOJHBI. [[MHa BOJHBI U

CKOPOCTb PacCIpOCTPAaHECHUS BOJIHBI:

L=U"1

1.28

3Byk. ['pomKkocTh U BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOW BOJHBI Ha I'paHULE

nByx cpel. UH(ppa3ByK U ylnbTpa3ByK

1.29

Ipakxmuueckue pabomul

H3mepenne cpenHell MIOTHOCTH BEUIECTBA; APXUMEINOBOM CHIIBI, JKECTKOCTH
OPYXUHBL, KOI(PPUIMEHTa TPEHUS CKOJIBKEHUS;, paOOThl CHJIbl TPEHHS, CHIIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH JBHUXKEHHUS OpycKa 10 HaKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka Npu JBH)KEHHM MO HAKJIOHHOW IUIOCKOCTH; YacTOTHl M
nepuoAa KoieOaHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W Iepuoja
Kosie0aHu MPY>KMHHOTO MasTHUKA,; MOMEHTA CHIIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHIIBI YNPYrOoCTH MNpH MOABEME TIpy3a C MOMOUIbIO HEMOJBUKHOTO
0J10Ka; pabOTHI CHIIBI YIIPYTOCTH IPU MOABEME TPpy3a C MOMOIIBIO MOABUKHOIO
6110Ka.

UccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH Tejla U OT IUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIBI
OT MAacchl TeJa; CUJIbl TPEHUS CKOJIbKEHHSI OT CHJIBI HOPMAJIbHOTO JIaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B MNpPYXHUHE, OT CTENEHU
nedopmaruu IpyKUHBI;, YCKOPEHUsI OpyCcKa OT yrila HaKJOHAa HaINpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUI HUTSHOTO MasSTHUKA OT JUIMHBI HUTH; MEpHOa
Kojie0aHul MPYXUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIeIOBaHNE HE3aBUCHMOCTH Tepuoja KoieOaHUHi HUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pblyara

1.30

Qusuueckue sA6leHUs 6 npupooe. TPUMEPbl ABWKEHHUS C  Pa3IMYHBIMU
CKOPOCTSIMH B JKMBOW U HEXKUBOU IPUPOAE, JEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TCXHUKC, MPHIIMBBI W OTJIHBBI, JIBUKCHHC IIJIAHCT ConHeyHon CHUCTCMBI,




PEaKTUBHOE IBM)KEHHE JKUBBIX OPraHU3MOB, PbIYard B TEIIE€ YEIOBEKA, BIUSAHUE
aTMOC(EepHOro JAaBICHHUS Ha JKUBOW OpPraHU3M, IUIABAaHUE PBIO, BOCIIPHUSATHE

3BYKOB JXUBOTHBIMU, 3CMJICTPSACCHUC, celicMuuecKue BOJIHBI, IYHAMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, OATYHUKH IIOJIOKCHHUA, PpaCCTOAHUSA H
YCKOpPCHUA, AOUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BI/I)I(HHﬁ u

HCHOI[BI/I)KHI)II\/'I 6J'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IPOCTHBIC MCXAaHHU3MBI B 6BITy,

L3t COOOIIAIOIIMECS COCY/Ibl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHN TMpecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BAHUE YIIbTPA3ByKa B OBITY U TEXHHUKE

2 TEIUVIOBBIE ABJIEHUSA
OCHOBHBIC  TIOJIOXKEHHS  MOJIEKYJISPHO-KMHETUYECKOH  TEOPHH  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOro, KUIKOTO M ra3000pa3HOro COCTOSIHUI BEIECTBA.
Kpucrammdeckue u amopdHbie Tena

22 JlBmwkenue uactui BemiectBa. CBA3b CKOPOCTM  JABW)KEHMS YacTHIl C

' Temrneparypoii. bpoynosckoe numxenue, nuddysus

2.3 CMauuBaHue U KalWUIPHbBIC SIBICHUS

24 TerutoBoe paciMpeHue 1 CxaTue

2.5 TennoBoe paBHOBECHE

26 Buyrpennsisi sHeprusi. Pabora u Teruionepenaya Kak crocoObl H3MEHEHHS

' BHYTPEHHEH SHEPTUH

2.7 Buipl Terutonepeaayun: TEmIONpOBOJHOCTh, KOHBEKITHSI, U3TyUCHUE
HarpeBanme wu oxmaxaenue T1en. KommdecTBo  TemnoTel.  YjaenbHas
TEIII0EMKOCTB!

2.8 .

O=cm(t, -1, )
3aKOH COXpaHEHHsl YHEPTUH B TEIUIOBBIX IpoIleccax. YpaBHEHUE TEILIOBOTO
Oananca:
2.9
Ql + QE +...=0
Ucnapenne m xonpaeHcanusi. V3MeHeHHEe BHYTpPEHHEW SHEPruH B TIpoLEcce
210 UCTapeHuss W KOHJeHcalMu. KuneHune IKUIKOCTH. YJelbHas TerioTa
' napooOpazoBanus: L = Q/m
2.11 BraxxnocTs Bo3myxa




[InaBnenne wu kpucraumzanusa. V3MeHeHHe BHYTpEHHEH JHEpruvd Mpu

IJIaBJICHUU U KPpUCTAJIM3AallH. yI[eJIBHaH TCIIJIOTA I1JIaBJICHUA:

212 .
ﬁ__:
M
BHyTpeHHsis 3Heprus cCropanus TOIJIMBA. Y IeJIbHas TEIJI0Ta CrOpaHus TOITUBA:
2.13 qg=Q/m
2.14 [Tpuntumne! padboTh! TermoBsix apurareneid. KI1/] rermoBoro nBurarens
Ipaxmuyeckue pabomul
W3mepenne yaenbHON TEIUIOEMKOCTH METAITMYECKOTO IMIIMHAPA; KOJIHMYECTBa
TEIUIOTHI, MOJIyUEHHOTO BOJOM KOMHATHOM TeMmeparypbl (UKCHUPOBAHHON
Macchl, B KOTOPYIO OIYIIEH HArpeThlii IWIMHAP; KOJIWYECTBA TEIUIOTHI,
2.15 OTJIaHHOTO HArpeThIM LUIUHAPOM, IOCJIE OMYCKAaHUS €ro B BOAY KOMHATHOMN
TEMIIEpaTypbl; OTHOCHTEIBHOW BIAXHOCTH BO3/yXa; VYIEIBHOH TEIUIOTHI
IiaBieHus Inpaa. lccnemoBaHuWe W3MEHEHHs TeMIepaTypbl BOABI  MPHU
pa3IMYHBIX YCIOBHUSX; SBICHHS TETUIOOOMEHA NPH CMEIIUBAHUH XOJIOJHOW U
ropsiaeil BOAbI; Mpoliecca UCTIapeHus
Qusuueckue a61eHUs 8 npupode. TTIOBEPXHOCTHOE HATSHKEHHE M KallWJUIIPHBIS
2.16 ABJIEHUSL B MPUPOJE, KPUCTAUIBI B MpHUpoae, uznydeHue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bl; 00pa30BaHME POCHI, TYMaHa, MHEs, CHeTa
Texnuyeckue ycmpoticmea: KanuJUIApbl, TPUMEPHI UCIIOJIB30BAHUS KPUCTAIIIOB,
217 KHUJIKOCTHBI TEPMOMETp, NATUYUK TEMIIEPATyphbl, TEPMOC, CUCTEMa OTOTLICHHS
' JIOMOB, TUTPOMETPBI, TICUXPOMETp, TapoBasi TypOWHA, JBUTATEIh BHYTPECHHETO
CTOpaHus
3 DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1 DnekTpu3aius Ten. [IBa BUaa dIeKTPUUYECKUX 3apsIOB
3.2 B3aumopeiicTBue 3apsikeHHBIX Tell. 3akoH Kymona
3.3 3aKOH COXPAHEHUS JIEKTPHUICCKOTO 3apsiaa
34 Onektpudyeckoe rmoje. Hanpsok€HHOCTH nekTpudeckoro mons. [lpuHumn
' CYTEPIO3UIINH DIIEKTPUIECKUX IMOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn osnexkrpudeckux 3apsaoB. JleiicTBHE 3eKTpUYEeCKOro TOJs Ha
' aeKTpuyecKue 3apsabl. [I[pOBOAHUKY U TUAIEKTPUKH
3.6 [TocTosiHHBIN 2neKTpUUecKuid TOK. [leficTBus anekTpudeckoro Toka. Cuia Toka.




Hanpsoxenue.

I=qg/t,U=A/

DJIeKTPUYECKOE COMTPOTHBIICHUE. Y ICTBHOE AIEKTPUIECKOE COMIPOTUBIICHHUE:

3.7 R =pl/S
38 3akon OMa i yyactka anekrpuueckon menu: | = U/R
[locnenoBarenbHOE COEAUHEHUE TTPOBOAHHUKOB:
I, =1,; U=U;+U,; K=K, +K,
3.9 [TapannenbHOE COeTMHEHHE TPOBOJHUKOB PABHOT'O COMPOTUBIICHUS:
U=Uy;l=I+1;R="3,
i i 2
CwmenanHble COEIMHEHUS] TPOBOAHUKOB
PaGota u MmomHOCTH 31ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jxoyns — Jlenma:
311 Q = [ rg" R .1
312 OneiT DOpcrena. MarHuTHOE TOJIE€ MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHMM
MarHUTHOW WHIYKIIMH
313 MarnutHOE€ TOJI€ TMOCTOSSHHOTO MarHuTa. B3anMoJencTBHEe MOCTOSHHBIX
MarHuToOB
3.14 JleficTBre MarHUTHOTO MOJIS HA TPOBOJIHUK C TOKOM
3.15 Omnertel @apajes. SBneHne nekTpoMarauTHON nHAyKIuu. [Ipasuino Jlenma
Ipaxmuyeckue pabomul
W3mepeHnue  JIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HHUKAIOIIETO B TMPOBOJHUKE

(pe3ucTopsl, TaMIIO4Ka), OT HAMPSHKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI MPOBOJHUKA, TIJIOIIAU €r0 MOMEPEYHOTO CEUEHUS U

YACIBHOT'O COITPOTUBJICHUA.




[TpoBepka mpaBuiia AJsl AIEKTPUUECKOTO HAMPSKEHUS MIPU MTOCIIEI0BATETIbHOM
COCIMHEHUHU MPOBOJHUKOB; MpaBUJIA JJIS CHUJIbI 3JEKTPUUYECKOTO TOKA MpHU

NapajuIeJIbHOM COEJMHEHUH IIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 68 npupode: SIEKTpUUYECKUE SIBICHHS B aTMocdepe,

3.17 AIIEKTPUYECTBO )KUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMJTH, IpeiQ MOIIOCOB,
POJIb MArHUTHOTO 110JIsA JIUIs1 XKM3HU Ha 3eMJie, OJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpPMETp, BOJIBTMETP, PEOCTar,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIe  AJEKTPONPHOOPHl  (MIPUMEPHI), AIIEKTPUUYECKUE
NPEIOXPAaHUTEIH, DIIEKTPOMATHUT, AIIEKTPOABHUraTeIbh ITOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 OnekTpoMarHuTHbIe BOJIHBIL. [1IKkaa 3eKTpoMarHuTHBIX BOJIH
3.20 JlyueBas Mmozenb cBeta. [IpsiMonuHeiiHoe pacipocTpaHeHUE CBETa
3.21 3akoH oTpakeHus ceta. [1nockoe 3epkaino
3.22 [Ipenomienue cBeTa. 3aKOH MPETOMIICHHUS CBETa
3.23 Hucnepcus ceera
394 JInnza. Xon mydeil B nuH3e. POKyCcHOE paccTOsiHUE JIMH3BL. OnTHdeckas cuiia
' muu3e: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue npuoopsI
IIpaxmuueckue pabomul
###Par###l13MepeHre  ONTUYECKON CHUJIBI cOOMparomiel JHMH3bI;, (OKYCHOTO
paccTosiHUs cOOMparoIie JIMH3bI (10 CBOMCTBY PaBEHCTBA pa3MepOB MpeaAMETa U
U300paKeHMsI, KOT/Ia MPEeIMET PaclojOXeH B IBOWHOM (OKyce), mokazaTems
3.26 NPEIOMIIEHUS CTEKJIA.
#iHPar###llccnenoBanue CBOMCTBa M300pake€HUs, MOJYYEHHOTO C MOMOIIBIO
coOHparonield JIMH3bI; W3MEHEHHs (POKYCHOTO PACCTOSHHUS JBYX CIOXKEHHBIX
JIVH3; 3aBHCHMOCTH yTJla MPEJIOMIJICHHSI CBETOBOTO JIyda OT yIjia TaJieHUs Ha
IpaHUIIE «BO3YX — CTEKIIO»
397 Qusuueckue sasnenus 6 npupooe: 3armenusi Connma u JIyHBI, 1Bera Tel,
- ONTHYECKUE ABJICHUS B aTMoc(epe (LBeT Heba, pedpakuus, paayra, MUPax)
328 Texnuueckue ycmpoticmeéa: OYKH, TIEPHCKOIN, (oToarmapar, ONTHYECKUE
- CBETOBOJIbI
4 KBAHTOBBIE ABJIEHUA
41 PagnoaktuBHOCTh. Anbda-, Oeta-, ramma-u3inydenus. Peakuun anbda-u Oera-




pacmaja

4.2 Omneitel Pezepdopaa o paccesnuro anbda-vactui. [Tnanerapnas Mmoaens aroma

4.3 CocraB atromMHOrO siipa. M3otormsr

4.4 [Tepuon mosypacriaia aTOMHBIX siIEp

4.5 SnepHble peakiny. 3aKOHbBI COXPAaHEHMSI 3apsII0BOI0 U MACCOBOT'O YUCET
Qusuueckue A6leHUs 8 nNpupooe: eCTECTBEHHBIH PaTUOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJAMOAKTUBHOE M3JIyYCHHE TMPHUPOAHBIX MHHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4eI0BEKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, MHIUBUIYalbHBIA JO3UMETp, KaMepa

BI/IJ'IBCOHa, AACpHAad SOHEPICTUKA




YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VTSI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






