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Coaep:xanue kypca ®u3uku B 7-9 kiacce

Du3uka v puznyecKue MeToabl M3yUYeHHs PUPOIbI

®uzuka — Hayka o npupozae. Gusnueckue Tena u spienus. Habmonenue u
onucaHue (PU3MYECKUX SBJICHUN. DU3NUECKUN SKCIEepuMeHT. MojenupoBaHue
SIBJICHUI U 0ObEKTOB MPUPOJIBI.

@u3N4eCcKue BEIWYMHBI W HMX H3MepeHrne. TOYHOCTh W NOTPEUIHOCTH
n3MepeHni. MexayHapoiHas CUCTEMA €UHHULL.

®usznyeckne 3aKOHBI M 3aKOHOMepHocTH. Pusmka M TexHukKa. HaydHbii
MeTo[ Tmo3HaHus. Pomnbp ¢u3zukun B (HOpMHpPOBAHMM E€CTECTBEHHOHAYYHOU
IPaMOTHOCTH.

Mexanuyeckue siBJICHUA

Mexannueckoe nBuxkeHue. MaTepuanabHas TOuka Kak MoJieib (PU3n4ecKoro
Tena. OTHOCHUTENBHOCTH MeEXaHW4yeckoro JBrmkeHus. Cucrema  orcyera.
duznyeckre BEIUYHHBI, HEOOXOJUMBbIE ISl OMUCAHUS JBUXKEHUS U B3aUMOCBA3b
MEXAy HUMHU (IIyTh, MEpPEMEUIEHUE, CKOPOCTb, YCKOPEHUE, BPEMS JBHIKECHUS).
PaBHOMEpHOE M PAaBHOYCKOPEHHOE IMPSMOJMHEMHOE [BHKEHUE. PaBHOMeEpHOE
JIBH>KEHUE IO OKpYKHOCTH. llepBbiii 3akoH HproroHa m mHepuwms. Macca Tena.
[InotHOCTH BemecTBa. Cuna. Enuaunnel cuibl. Bropoit 3akoH Herotona. Tperuit
3akoH HproTtona. CBoOoaHoe mazeHue ten. Cuia TSKECTU. 3aKOH BCEMHUPHOIO
tarorenusa. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Hesecomocts. CBsi3b MEXKIY
CUJION TskecTH M Maccou Tena. Jlunamomerp. PaBHopelicTByromas cuna. Cuia
TpeHus. TpeHue cKoJibkeHus. Tpenue nokos. TpeHue B IpUpOJIe U TEXHUKE.

NMiynsc.  3aKOH COXpaHEHHs UMITyJIbca. PeakTHMBHOE  JBUKECHUE.
Mexannyeckasi padota. MoutHocts. DHeprud. [loTeHnuanpbHas U KUHETHYECKas
sHeprud. [IpeBpameHue OJHOro BHAA MEXAHMYECKOW 3HEPruM B APYroil. 3aKOH
COXPAHEHM NOJIHOW MEXAHUYECKON YHEPIUH.

[IpocTeie MeXaHM3MBI. YCIIOBUS PAaBHOBECHS TBEPJAOTO TENA, UMEIOLIETO
3aKpEIUIEHHYI0 OChb JIBMKEHUSA. MOMEHT cwibl. [Jenmp msowcecmu mena. Peryar.
PaBHOBecue cuil Ha peryare. Peiuaru B TexXHuke, ObITY U npupoae. [loaBuxHbie 1
HENOIBIKHBIE 0JI0KH. PaBeHCTBO pabOoT MpH MCIIOIB30BAHUH MPOCTHIX MEXAHU3MOB
(«3om0T10€e mpaBuio MexaHukn»). Koaumment nonesnoro nericTBus MexaHu3Mma.

JlaBnenue TBepAbIX Ten. EnuHuinel wu3MmepeHus aaBieHus. CrnocoObl
M3MeHeHus napineHus. JlaBinenue xuakocTeil u ra3oB 3akoH Ilackams. JlaBieHue
KUJKOCTU Ha JTHO U cTeHKu cocyna. CooOmaromuecs cocyabl. Bec Bosmyxa.
Atmocheprnoe paBinenue. M3mepenue armocdepHoro  ngaBieHus.  OnbIT
Toppuuennu. bapomerp-anepoua. ATMochepHOoe JaBleHHE Ha Pa3IMYHBIX
BbIcOTaxX. [ ' mapaBinueckre MexaHu3Msbl (IIpecc, Hacoc). J{aBieHne sKUIKOCTH U ra3a
Ha TOTPYXEHHOE B HHUX Teno. ApxumenoBa cwia. [lmaBanue Ten M CyloB
BosgyxomnnaBanue.

Mexannueckue xkonebanus. llepuoa, dacrora, ammiuTyna KoJeOaHMIA.
Pe3onanc. MexaHnueckue BOJHBI B OJTHOPOJIHBIX cpenax. JlyinHa BOJIHBL. 3BYK Kak
MEXaHW4YeCKas BOJIHA. [ pOMKOCTB M BBICOTA TOHA 3BYKA.

TennoBble ABJICHUS

Crpoenue BemecTBa. ATOMBI MU MOJIEKYJIBl. TE€mIOBO€ BHKEHHE aTOMOB H
moiniekyn. [uddy3us B razax, >KUIKOCTSIX U TBEPAbIX Tenax. bpoynosckoe



osudicenue. BzaumopeicTBue (MPUTSDKEHUE U OTTAJIKMBAHUE)  MOJICKYIL
ArperarHble COCTOSIHUS BELIECTBA. Paznuyne B CTPOCHUH TBEPABIX TEI, )KUIKOCTEH
Y Ta30B.

TeruoBoe paBHOBecue. Temneparypa. CBs3b TeMIeparypsl CO CKOPOCTBIO
Xa0TUYECKOTO JIBM)KEHUS YacTull. BHyTpeHHss sHeprus. PaboTa u Teruonepenaya
KaKk CcIocoObl HW3MEHEHHs BHYTPEHHEH OJHepruu Tena. TemnnonpoBOJHOCTS.
KonBeknus. Uznmydenue. llpumepsl Temonepenaur B MPUPOAE U TEXHUKE.
KosnuecTBO TEmmoThl. YenbHas TEIUIOEMKOCTb. Y I€JIbHAs TEIUIOTa CrOpaHus
TOIUIMBA. 3AKOH COXPaHEHUS U PEBPAILEHUS SHEPTUHU B MEXaHUYECKHUX U TETIOBBIX
nporeccax. [nasnenue u oTBepAeBaHNe KPUCTATUIMYECKUX TEN. Y IE€JIbHAS TEIUIOTA
nasieHus. VMcnapenne u koHaeHcanus. Ilornomenne 3Hepruu nNpyu UCHapeHUun
XKUJKOCTU W BBIJCICHHE €€ NpU KOHJeHcauuu napa. Kunenue. 3aBHCHMOCTH
TEMIEPATypbl KHUIEHUS OT MAABJICHUA. YJelbHas TEIuloTa MapooOpa3oBaHUS U
KOHJeHcauu. BrnaxhHocte Bo3ayxa. Pabora raza mnpu  pacHIMpEHUU.
[IpeoOpa3zoBaHusi SHEPrUU B TEIUIOBBIX MallMHaX (mapoBasi TypOWHA, ABUTATElb
BHYTPEHHETO CropaHus, peakTuBHbIA jBurarens). KIIJ[ TenmoBoil MamuHbL
IKonocuueckue npobaemsvl UCNONb308AHUS MENTIOBbIX MAULUH.

DJIEKTPOMATHUTHBIE SIBJICHUSA

OnekTpuzanus Guzndeckux Ten. B3aumoneicTBue 3apsokeHHBIX Ten. J[Ba
poaa  DIEKTPUYECKUX  3apsAdoB.  JIenMMOCTh  DIEKTpPUYECKOTO  3apsja.
DneMeHTapHbIN JIEKTPUYECKH 3apsl. 3aKOH COXPAHEHMSI AIIEKTPUYECKOT0 3aps/ia.
[IpOBOJIHHMKM, NOJYHNPOBOAHUKH M H3OJSITOPBI DJIEKTPUYECTBA. IJIEKTPOCKOIL.
OJNeKTpUyecKoe Ioje Kak OocoObli  BuA  Marepuu. Hanpsowcennocms
9NIeKMPUYECK0o20 noJiA. JIefcTBUE IIEKTPUUECKOIO 101 Ha SJIEKTPUYECKUE 3apsIbl.
Konoencamop. Suepeus snekmpuuecko2o noas KoHoeHcamopa.

ONEeKTpUYECKUA TOK. VICTOYHMKM 3IEKTPUYECKOTO TOKA. DJIEKTPUYECKAsS
LENb U €€ COCTABHbIE 4YacTH. HampaBieHue W OEUCTBUSA JJIEKTPUYECKOTO TOKA.
Hocutenu snekTpuueckux 3apsaoB B Mertamiax. Cuia Toka. DIIEKTpHUECKOE
HalpspKeHUe.  DJIEKTPUYECKOE  CONPOTUBIEHUE  NPOBOJHUKOB.  EavHMIIBI
CONPOTHBIICHUS.

3aBUCUMOCTh CHJIBI TOKa OT HampspkeHus. 3akoH Oma Il ydacTKa LIEIH.
YneneHoe  conporuieHue. Peocrarel.  [locimenoBarenbHOE — cOeaMHEHUE
IpOBOAHUKOB. [lapanensHoe coequHenne NpOBOIHUKOB.

Pabota snekTpuuecKkoro moiisg Mo MEPEMELEHUIO 3JIEKTPUUYECKUX 3apsiioB.
MOIIHOCTE 3JEKTPUYECKOro TOKa. HarpeBaHue NPOBOJHHUKOB 3JIEKTPUUYECKUM
TOKOM. 3aKoH /[xoyis - JIeHa. DnekTpudecKkrue HarpeBaTeabHble 1 OCBETUTEIbHBIC
npudopsl. KopoTkoe 3aMbikaHHeE.

MarnutHoe mnone. MHAyKnuMs MarHUTHOrO IoJsisi. MarHuTHOE IMoJie TOKa.
OmneiT Opcrena. MarHuTHOE 110JI€ IOCTOSIHHBIX MarHUTOB. MarHUTHOE 110JI€ 3EMIIN.
OnexkTpomMarHutr. MarHutHoe 1oJie  KaTymlkKu ¢ TokoM. IIpumeHeHue
AJIEKTPOMArHuToB. JleMCTBHE MArHWTHOrO IIOJS HAa IPOBOAHUK C TOKOM H
JBIKYILYIOCS — 3apspkeHHyro dactuny. Cuna Awmnepa u  cuna Jlopenya.
DneKTpoABUraTeNb. SIBIEHNE 3IEKTPOMArHUTHON MHAYKIMS. OnbiTel Dapajes.

DNeKTpOMarHuTHbIE KoJIe0aHusl. Konebamenvnuwiii KOHMYP.
Onekmpocenepamop.  llepemennvii  mox.  Tpauncgpopmamop.  llepenaua



AIEKTPUYECKOM HSHEPrud Ha PaACCTOSHHE. OJIEKTPOMArHUTHBIE BOJHBI M HX
cBoMcTBa. [lpunyunvl paouocesazu u menesudeHus. Bauanue snexmpomacHummvix
U3TYUEHUU HA HCUBbIE OP2AHUIMDL.

Csert — anexktpomMarauTHas BojiHa. CkopocTh cBeTa. MICTOUHMKHY CBETa. 3aKOH
NPSMOJMHEWHOTO PacIpOCTPaHEHUE CBETa. 3aKOH OTpaxkeHusi cBera. Ilmockoe
3epKajio. 3aKOH NpesioMIIeHHs cBeTa. JInH3bl. POKYCHOE pacCTOSIHUE U ONITHYECKAS
cuna JquH3bl. M300paxkenue nmpeamera B 3epkaje u JiuH3e. Onmuueckue npuoopbi.
I'ma3 xak ontuueckas cucrema. ucnepcus cseta. Mnmepghepenyusa u ougparyus
ceema.

KBaHTOBBIC siBJICHUS

Crpoenue atomoB. IlmanerapHass monenb atoma. KBaHTOBBIM Xapaktep
MOTJIONIEHUS U UCITyCKaHUsI CBETa aTOMaMHU. JIMHeYaThle CIEKTPHI.

Omnsitel Pezepdopaa.

CocraB atoMHOTO s1apa. [IpoTOH, HEUTPOH U INEKTPOH. 3aKOH DUHIITENHA O
IPONOPIMOHAIBHOCTH MAacCChl U SHEPTUU. /Jedhekm macc u sHepeust Cs3u amomHbIX
a0ep. PaanoaktuBHOCTh. Ilepuon mnonypacnana. Aunbda-uznydenue. bema-
usnyyenue. 'amma-usnydenue. Anepusie peakuuu. crounnku sHeprun CoJiHIA U
3Be3Nl. SlnepHas 3HepreTuka. Jxoro2uueckue npobaemvl padbomvl aAmMOMHbIX
anekmpocmanyuu. Jlo3umMeTpus. Biausnue paouoakmuHvlx U3nyyeHull Ha JHCusbvle
OpP2AHUBMBI.

Crpoenue u 3BoJI0OIIMS Beesiennoi

['eonieHTprUecKkass W TelUOUEHTpUYecKass cuctembl mupa. Dusznueckas
npupona HebecHbix Ten ConHeuHoit cuctemsbl. I[lpoucxoxnaenue CoaHEUHOU
cucrembl. @usmnueckass npupona ConHma u 3Be3n. CrpoeHue BcelleHHOM.
Opomonusa Beenennoit. ['unore3a boubiioro B3peiBa.

Ilnanupyembie pe3yJbTATHI OCBOCHUA 00YYAKIIMMHUCH Kypca QUu3nKu

BbInyCKHMK HAYYHTCH:

e coONMOAaTh TpaBuia OE30MAaCHOCTH W OXpaHbl Tpyda Opu pabore ¢
y4€OHBIM U JIA0OPaTOPHBIM 000PYI0BAHHUEM;

® [IOHUMATh CMBICII OCHOBHBIX (PM3HUECKUX TEPMHUHOB: (U3HUECKOE TEJO,
dbusnueckoe aBieHne, GuzndecKas BeINYNHA, €IUHULIBI U3MEPEHUS;

® pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO pEIIUTh TPH ITOMOIIU
(GU3MYECKUX  METOJIOB, AaHAJIM3UPOBATh  OTJEIbHBIE  JTallbl  MPOBEACHUS
UCCIIEIOBAHUM U UHTEPIPETUPOBATH PE3YIbTATHI HAOIIOICHUI U OTIBITOB;

® CTaBHThH OMBITHI M0 UCCIICTIOBAHUIO (PU3NUECKUX SBJICHUHN WM (HU3UICCKUX
CBOMCTB Ten 0€3 MCMOIb30BaHMS MPSIMBIX U3MEPEHUN; TTPU 3TOM (POpMyIHpPOBATH
npoOiemy/3agadyy  y4eOHOro  SKCHEpUMEHTa; CcoOHUpaTh  yCTAaHOBKY W3
MPEII0KEHHOTO0 000pYI0BAHMS; IPOBOIUTH OTBIT U (POPMYITUPOBATH BHIBO/IBI.

[Ipumeuanue. Ilpu mnpoBeneHMH UCCeNOBaHUS (DUIMUECKUX SIBICHUIM
U3MEpUTENbHbIE TMPUOOPHI  HUCIOJB3YIOTCSA JIMIIb KaK JaTYMKA H3MEpEeHUus
bu3nYecKuX BEJMYMH. 3aMUCH MOKa3aHUN MPSMBIX U3MEPEHUI B 3TOM Cliydae He
TpedyeTcs.

® TIOHWMATh POJIb HKCIIEPUMEHTA B MOTYYECHUN HAYYHON MH(POPMAITIH;

® [POBOJUTH TMpsIMbIe HM3MepeHusi (U3MYECKUX  BEJIMYMH: BpEMs,



paccrosinue, macca Tena, o0beM, cuila, TeMIepaTypa, aTMOC(pEepHOE [aBlieHHE,
BJIQKHOCTh BO3JyXa, HalpsHKEHUE, CUJla ToKa, paauanuoHHsli ¢GoH (c
UCIIOJIb30BAaHUEM JO3UMETpa); MpPU HTOM BBIOMpPATh ONTUMAJbHBIM CIOCO0
U3MEpPEHUs] M HCHOJb30BaTh MPOCTEHIINE METOJbl OLIEHKHM MOTPEHIHOCTEN
W3MEPEHUM.

[Tpumeuanue. JIroOast yueOHas mporpamMma J0KHa 00eCIieYnBaTh OBJIAICHUE
NPSMBIMA U3MEPEHUSIMU BCEX MEPEUNCIICHHBIX (DU3NYECKUX BEITMYMH.

® TPOBOJUTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (PU3WYECKUX BEIUMYHH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUI: MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIHTATHI MOJTYYCHHOU 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH B BUJIE
Tabnuil 1 rpaduKoB, JAEIaTh BHIBOJIBI 110 PE3YJIbTaTaM UCCIICOBAHUS;

® MPOBOJUTH KOCBEHHbIC HW3MEpPEHUS (PU3MUECKUX BEJIUYUH: TMpHU
BBINIOJIHEHUH W3MEPEHU CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIeays
MPEIO)KEHHOM MHCTPYKIMU, BBIUUCIATH 3HAUCHHE BEJIUYUHBI U aHAJIM3UPOBATH
MOJYYEHHBIE PE3YJIbTATHI C YUYETOM 3aJaHHOW TOYHOCTH U3MEPEHHUI;

® AHAIM3UPOBATH CHUTYallUM MPAKTHKO-OPUEHTUPOBAHHOTO XapakTepa,
y3HaBaTh B HUX TIPOSABICHHE M3YUYCHHBIX (PUBMUECKHX SBJICHUM WA
3aKOHOMEPHOCTEH ¥ MPUMEHSITh UMEIOITUECS 3HAHUS JIJIs1 UX OOBSICHEHUS;

® [OHMMAaTh NPUHIUIIBI JEUCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, YCIIOBUS UX O€30MaCHOTO MCIOJIb30BAHUS B TOBCEAHEBHOM KU3HU;

® LCIOJh30BaTh IMPU BBIMOTHEHUH YUEOHBIX 3a7a4 HAyYHO-TIOMYJISIPHYIO
JuTeparypy o (GU3MYECKUX SIBJICHUAX, CIPABOYHBICE MaTepHUalibl, PECYPChI
HNuTtepher.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCS:

® 0CO3HaBaTh IICHHOCTh HAyYHBIX WCCICIOBAHUNA, pOJIb (PU3HKH B
pacIIMpeHnH MPEACTaBICHUN 00 OKpY)KaloIlleM MHUPE M €€ BKJIaJ B yJIydlleHHE
KaueCcTBa KU3HU;

® HCIIOJIh30BAaTh TMPUEMBI TOCTPOCHHS (U3MUECKUX MOJCICH, TMOUCKA U
(hOpPMYITUPOBKH JTOKA3aTEIIbCTB BHIABUHYTHIX THIIOTE3 W TECOPETHUYECCKUX BHIBOJIOB
Ha OCHOBE SMITUPUYECKU YCTAHOBJICHHBIX (PAKTOB;

® CpaBHUBATh TOYHOCTb U3MEPEHUS (PU3NUYECKUX BEIMYMH IO BEJIMUYMHE UX
OTHOCUTEJILHOM MOTPEIIHOCTH IIPU MPOBEACHUU MPSIMBbIX U3MEPEHU;

® CaMOCTOSITEJIbBHO MPOBOAUTh KOCBEHHBIE W3MEPEHHS W HCCIIEIOBaHUS
¢u3nYeCKuX BEIMYMH C HCIOJIB30BAHUEM PAa3JIMYHBIX CIIOCOOOB HW3MEpEHUs
(Gu3HYeCKNX BEIMYMH, BBIOMPATh CPEACTBA M3MEPEHHS C YYETOM HEOOXOIUMOM
TOYHOCTH HM3MEpPEHHM, 00OCHOBBIBAThH BHIOOP crHoco0a MU3MEpPEHUSs, aJIEKBATHOTO
MIOCTaBJIEHHOW 3ajade, MPOBOAUTh OLEHKY JOCTOBEPHOCTH  IOJTYYEHHBIX
pE3yNbTaTOB;

® BOCIpPUHUMATH HH(OpMaAIUIO (QU3NYECKOTO COACpKaHUA B HAy4YHO-
NOMYJISIPHOM JIUTEpaType W CPEACTBAX MaccoBOM uHGOpMAaIMM, KPUTHUYECKU
OLICHUBATh MOJYYEHHYIO0 HH(OPMAIIUIO, AaHATIM3UPYS €€ COJIepKaHUE U JaHHbIE 00
MCTOYHUKE UHPOpMAIUH;

® Cco3laBaThb COOCTBEHHbIE TMHCHMEHHBIE W YCTHBIE COOOIICHHS O
(¢u3NYeCKNX SBICHUSX HAa OCHOBE HECKOJIBKUX WMCTOYHUKOB HWH(MOpMAIUH,



COTIPOBOX/IaTh BBICTYIUICHHWE TPE3EHTAIMEH, YIUTHIBasi OCOOCHHOCTH ayIUTOPUU
CBEPCTHHUKOB.

MexaHu4ecKkue siBJICHUA

BbInyCKHUK HAYYHUTCH:

® pacmo3HaBaTh MEXAaHWYECKHUE SBJICHUSA U OOBSICHATH HA OCHOBE
VMMEIOIINXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIA YCIIOBUS IPOTEKAHUS ITUX SBJICHUMN:
PaBHOMEPHOE M HEPABHOMEPHOE JIBUKEHHE, PABHOMEPHOE U PABHOYCKOPEHHOE
MPSMOJIMHEWHOE  JIBUKEHUE, OTHOCUTEIIBHOCTh MEXAHUYECKOTO JIBUKECHHS,
CBOOOJHOE TaJeHUE TeJ, PAaBHOMEPHOE IBMIKEHUE IO OKPYKHOCTH, WHEPIHS,
B3aHUMOJECHUCTBUE TEJ, PEAKTUBHOE JBWKECHUE, Iepelada AaBIICHUS TBEPIbIMU
TeJaMu, JKHJIKOCTSIMH H Tra3amH, arMoc(epHOoe maBieHHE, I[IJIaBaHUE TeT,
paBHOBECHE TBEPIBIX TEJ, HUMECIOIIMX 3aKPEIUICHHYIO OCh  BpAaIllCHUS,
KoJiebaTebHOE IBUKEHUE, PE30HAHC, BOJTHOBOE JABUXKEHUE (3BYK);

® ONKUCHIBATH M3YUYECHHBIE CBOWCTBA TEJI W MEXAHUYECKUE SBJICHHUS,
UCIIONB3Y (DU3UUECKUE BEIUYUHBI: MyTh, MEpPEMENIEHUE, CKOPOCTh, YCKOPEHHUE,
nepuoJT o0paieHus, Macca Teja, IUNIOTHOCTh BEIIeCTBa, CHia (CHiia TSHKECTH, CHIIa
YOPYTrOCTH, CUJIa TPEHUS), JaBJICHHE, UMITYJbC Tela, KUHETUYECKas 3HEPTHs,
MOTEHIIMAJIbHAS DHEPI s, MeXaHW4Yeckas padoTa, MexaHudeckas MOITHOCTh, KIIJ]
IIPU COBEPIICHUH PA0OTHI C UCIIOJIH30BAHUEM MPOCTOTO MEXaHU3Ma, CUJIa TPEHUS,
aMIUTUTYyJa, TEePUOJ M 4YacToTa KOJeOaHWM, JIMHA BOJHBI M CKOPOCTh €€
pacnpoCTpaHEHus; MPU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICI
UCIIOJB3YEMbIX BEJIIMYMH, WX OOO3HAYEHUS W E€IUHUIIBI HW3MEPEHUs, HAXOIUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO PU3UYECKYIO BETUYUHY C IPYTUMU BEIUYHMHAMU,
BBIYUCIISITh 3HAUEHUE (PU3NUECKON BETUYUHBI;

® AQHAJM3UPOBATH CBOWCTBA TEJ, MEXAHUYECKHUE SBICHUS W IMPOLECCHI,
UCIIOJNB3Ys (PU3UYECKUE 3aKOHBI: 3aKOH COXPAHEHUS! SHEPTUU, 3aKOH BCEMHUPHOIO
TATOTCHUS, TPUHITUI CYNIEPIIO3UIIMU CUJT (HAXO0KIEHUE PaBHOICHCTBYIOIIEH CHUIIbI),
I, IT u III 3axkonbl HbroTOHA, 3aKOH COXpaHEHHWS MUMITYJIbCa, 3aKOH ['yka, 3aKOH
[Tackans, 3akoH Apxumezna; MPU 3TOM Pa3iIUYaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U €r0 MaTEMATHUYECKOE BBIPAKEHUE;

® pasnuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (U3UUECKUX MOJICIICH:
MaTepuagbHas TOYKA, HHEPLUHUAIbHAS CUCTEMA OTCUETA;

e pellaTh 3aJlaud, MCHOJIb3ys (PU3MUECKHUE 3aKOHBI (3aKOH COXpaHEHUS
DHEPI'UM, 3aKOH BCEMHUPHOI'O TATOTEHUS, NMPUHIMN cyrneprno3unuu cwi, [, 11 u 111
3aKoHbl HpIOTOHA, 3aKOH COXpaHEHUs WMMIyJbca, 3aKoH ['yka, 3akoH Ilackans,
3aKk0H Apxumena) u (opmysibl, CBs3bIBarolde (HU3NYECKUE BEIUYHUHBI (YT,
CKOPOCTb, YCKOPEHHE, Macca Teja, INIOTHOCTh BEILECTBA, CHIIA, JABJICHUE, UMITYJIbC
Teja, KMHETUYECKas SHEprus, MOTEHUUANbHAs SHEPrusi, MexaHuuyeckas padoTa,
MexaHnueckas MoiHocTh, KIIJ] mpocToro Mexanusma, Cujla TPEHUSI CKOJIbKEHHS,
KO3 PUIIMEHT TpeHHUsI, aMIUTUTY/Ia, IEPUOJ] U YaCTOTa KOoJeOaHUi, IJTMHA BOJHBI U
CKOPOCTh €€ pacInpOCTPaHECHUS): HA OCHOBE aHaliM3a YCIOBHUSI 33J]a4 3aMKChIBaTh
KpaTKOe YCIIOBHE, BBIACHATH (U3MYECKUE BEIMYMUHBI, 3aKOHBI U (OPMYJIBI,
HEOOXOAMMBIC I €€ PEIICHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYEHUS (PU3UIECKON BEITMUNHEI.



BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUYUTHCH:

® LCIOJb30BATh 3HAHUS O MEXAHWYECKHX SIBJICHUSIX B OBCETHEBHON KU3HU
JU1s1 obecrieueHrst 6€30MacHOCTH MPpU O0palieHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 3OPOBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJACHUS B OKpYXKalollled cpeAe; MNpPUBOJUTH MPUMEPHl MPAKTUYECKOTO
WCITOJIB30BaHUS (PU3NYECKUX 3HAHMM O MEXaHMYECKHX SBJICHHUSIX U (PU3NUECKHUX
3aKOHAX; MPUMEPHI HCIOJIB30BAHUS BO300HOBIISIEMBIX HWCTOYHUKOB JHEPTHUH;
HKOJIOTHYECKUX MOCJIEACTBUNA UCCIIEIOBAHUS KOCMHUYECKOTO MPOCTPAHCTB;

® pa3iIMyaTh TPAHUIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHUMATh
BCEOOIIMIA  XapakTep  (PyHJAaMEHTAJbHBIX 3aKOHOB  (3aKOH  COXpaHEHUS
MEXaHUUYECKON SHEPruu, 3aKOH COXPAaHECHHS HMIYJbCa, 3aKOH BCEMHUPHOTO
TATOTEHUS) U OTPAHUUYECHHOCTh HCIIOJB30BAaHUS YACTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);

® HaxOJIWUTh aJEKBAaTHYIO TMPEIJIOKEHHON 3a7ade (PU3NYECKYI0 MOJECIb,
paspemaTh npodJieMy Kak Ha OCHOBE HWMEIOIIMXCS 3HAHUM IO MEXaHUKE C
MCIIOJb30BaHUEM MATEMaTUYECKOro ammnapara, Tak W IpU THOMOIIM METOJIOB
OLICHKU.

TennoBble ABJICHUA

BohinycKHUK HAYYUTCSH:

® pacro3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSICHATH Ha 0a3e HMEIOUIUXCS
3HAHUW OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUS ITUX sIBICHUN: nuddy3us,
M3MEHEHHE 00beMa TeJl MPU HarpeBaHUM (OXJIAXJIEHWUU), OOJbIIas COKUMAEMOCTh
razoB, mMajasi C)KUMaeMOCTb JKMJIKOCTEH U TBEPABIX TEJ; TEIUIOBOE PaBHOBECHE,
UCTIapeHue, KOHJEHCAIusl, IUJIaBJICHUE, KPUCTAUIU3AIUs, KHUICHHE, BIAKHOCTH
BO3JlyXa, pa3InuHble CMOCOOBI Teruionepenadn (TerIonpoBOIHOCTb, KOHBEKIIUS,
U3IIyY€HHE), arperatHble COCTOSHUS BEIECTBA, TOTJIOIIEHUE DJHEPruu MpHU
UCTIAPEHUU KUJAKOCTH M BBIIEJICHUE €€ MPHU KOHACHCAIlMU Tapa, 3aBUCHUMOCTb
TEeMIIepaTyphbl KUIIEHUSI OT JaBJICHHUS;

® OMNUCHIBATh U3YUYECHHBIE CBOMCTBA TEJI W TEIUIOBHIC SIBJICHUS, HCIOJIb3Ys
(bU3UYeCKUe BETMYNHBIL: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHsI, TEMITepaTypa,
yAenbHas TEIJIOEMKOCTh BEIECTBA, YJEiIbHAas TEIUIOTa IUIABJICHUS, YJEIbHas
TEIJI0Ta MapooOpa3oBaHws, yaeabHasl TEIJIOTa CTOPaHMs TOTUINBA, KOA(PGUITMEHT
MOJIE3HOTO JIEUCTBUS TEIJIOBOTO ABUTATENS; IPU ONMUCAHUH MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICT WCIOJIb3YeMbIX BEIWYMH, WX O0O3HAYCHUS W €IUHUIIBI
U3MEPEHHUsI, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C
JIPYTUMU BEIMYMHAMM, BBIYUCIISATH 3HaUeHUE (PU3HUUECKON BEJIMYUHBI,

® AHANM3UPOBATH CBOMCTBA TEJ, TEIJIOBBIC SBJICHUS U MPOLIECCHI, UCTIONB3YS
OCHOBHBIE TOJIOKEHHUS] aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI O CTPOCHHMM BEIlleCTBa U
3aKOH COXPAaHEHUS SHEPIUH;

® pasnuyaTh OCHOBHBIE TPU3HAKM W3YYCHHBIX (U3MUECKUX MOJEICH
CTPOEHMUSI Ta30B, KUJKOCTEN U TBEPABIX TEN;

® [IPUBOAUTH MPUMEPHI MPAKTHUECKOTO UCIIOJIb30BAHUS (PU3UMUECKUX 3HAHUN
O TETUIOBBIX SIBJIICHUSIX;

e pemarh 3aJa4yM, UCHOJIb3YS 3aKOH COXPAHEHUS SHEPrUU B TEIJIOBBIX



nporeccax U (OpMyJibl, CBSA3BIBAOIINE (U3NYECKUE BEIMYUHBI (KOJIUYECTBO
TEIUIOTHI, TeMIIepaTypa, yAelbHas TEIUIOEMKOCTh BEIIECTBA, yAeTbHAas TEIUIoTa
IUTaBIICHUS, YJCNbHAs TEIUIOTa MapooOpa30BaHMs, yIeidbHAs TEIMJIOTa CrOpaHUs
TOTINBA, KOY()PHUIIMEHT MOIE3HOTO AEHCTBHUS TEIJIOBOTO JBHUTATENs): HA OCHOBE
aHallM3a YCJIOBUS 3a/layl 3allMChIBAaTh KPATKOE YCIIOBHE, BBIICIATH (PU3UUECKUE
BEJIMYMHBI, 3aKOHBI W (QOPMYJBbI, HEOOXOAMMBIE IJISI €€ PpEIICHHs, MPOBOJHUTH
pacdeThl U OLIEHUBAThH PEATHHOCTH MOTYYCHHOTO 3HAYCHUS (PU3MUECKOIN BETUIHHEI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUHTHCS:

® JCIOJIB30BaTh 3HAHUA O TEIUIOBBIX SIBJICHUSAX B MOBCEAHEBHOW KU3HU IS
oOecnieueHrss 0O€30MaCHOCTH MpHU OOpallleHUH C MPUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
MOBEICHUSI B OKpYXKalolllel cpeae; MPHBOAUTH TMPUMEPHI  IKOJOTHUYECKHUX
MOCNEACTBU  pabOThl JABUTaTeNeil BHYTPEHHEro CropaHus, TEIUIOBBIX U
TUJIPOBIIEKTPOCTAHIIN N,

® pa3nuuyaTh TPaHUIBl MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHUMATh
BCeoOIMiA XapakTep PyHIaMEHTaTbHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXPaHEHUS
SHEPruM B TEIUIOBBIX IPOILIECCAX) U OTPAHMUYEHHOCTb HCIOJB30BAaHUS YAaCTHBIX
3aKOHOB;

® HAXOAWTHh aJCKBATHYIO MPEJIOKCHHON 3amaue (QU3NYECKYI0 MOJEIb,
pazpemiath IpodiieMy Kak Ha OCHOBE UMEIOIUXCS 3HAHUH O TETUIOBBIX SBICHUSX C
UCIIOJIb30BaHMEM MAaTEMaTHYEeCKOTo ammapara, Tak W TMPH TOMOIIM METOAOB
OLICHKH.

DJIeKTpHYecKre 1 MATHUTHBIE SIBJICHUSI

BbInyCKHUK HAYy4YHTCS:

® DAcloO3HaBaTh JJIEKTPOMArHUTHBIE SIBICHUS M OOBACHATH Ha OCHOBE
UMEIOLIUXCS 3HAHUN OCHOBHBIE CBOMCTBA WJIM YCIOBUS NPOTEKAHUS 3TUX SIBICHUM:
AJIEKTpU3alLUs TeJl, B3aUMOJCHCTBHE 3apsI/10B, ANEKTPUUECKUI TOK U €ro IeHCTBUS
(TerioBoe, XHUMHYECKOE, MarHHUTHOE), B3aMMOJICHCTBHC MarHuTOB,
DJIGKTPOMArHUTHAS MHAYKIIKS, IEHCTBHE MATHUTHOTO TIOJISl HA MPOBOHUK C TOKOM
¥ Ha JABIKYIIYIOCS 3apsODKCHHYIO YacTHILy, JCMCTBHE DJIEKTPUYECKOTO TIOJS Ha
3apSOKEHHYI0 — YacTUIly,  DJIEKTPOMAarHUTHBIE  BOJHBI,  NPSMOJIMHEHHOE
pacmnpoCcTpaHEHHUE CBETA, OTPAKECHHE U NPEJIOMIICHUE CBETA, AUCIIEPCHUS CBETA.

® COCTaBIISAITh CXEMBI DJJIEKTPUUYECKUX LEMeld C TOCIEA0BATENbHBIM U
napajuleNbHBIM COCIWHEHUEM JJIEMEHTOB, pa3jifydas YCJIOBHBIE OO0O3HAuCHUs
DJIIEMEHTOB AJICKTPUYCCKUX IIerel (MCTOYHUK TOKa, KIIIOYU, PE3UCTOP, PEOCTar,
JaMII04YKa, aMIIepMETp, BOJIBTMETD).

® UCIOJIb30BaTh ONTHYCCKUE CXEMBI JUISI TMOCTPOCHHS H300paKEHUH B
TUTOCKOM 3€pKaJie U COOMPAIOINEH JINH3E.

® OMKCHIBATHh HM3yYEHHBIC CBOMCTBA TEN U DJICKTPOMATHUTHBIC SIBICHUS,
UCTIONB3YSl  (PU3WYECKUE BEIMYMHBL DIEKTPUUECKH 3apsia, Cuila ToKa,
AIIEKTPUYECKOE  HAMNpsHKEHUE, AJEKTPUYECKOE  COMPOTUBIEHHUE,  yIEIbHOE
COTIPOTHBIICHUE BEIIECTBA, paldOTa JIEKTPUUYECKOTO MO, MOIIHOCTh TOKa,
($OKyCHOE PacCTOSIHUE W ONTUYECKas CUia JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA; P ONMHMCAHWU BEPHO TPAKTOBATH (YU3HUSCKUN



CMBICIT HCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U EAWHHULBI H3MEpPEHUS;
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLIME JaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYMHAMM.

® AHAJIM3WPOBATH CBOMCTBA TEJI, AJIEKTPOMATHUTHBIC SIBJIEHUSA U MPOLIECCHI,
UCIIOJB3Ysl (PU3NYECKHE 3aKOHBI: 3aKOH COXPAHEHHUS AJIEKTPUUECKOT0 3apsiia, 3aKOH
Oma s ywactka wnenu, 3akoH JDxoyms-JleHna, 3akoH HOpSIMOJIMHENHOTO
pacupoCTpaHEHUs CBETA, 3aKOH OTPAKEHHSI CBETA, 3AKOH IIPEJIOMIIEHUS CBETA; IIPH
TOM pa3iIuyaTh CJIOBECHYI0 (OPMYIHPOBKY 3aKOHAa U €ro MaTeMaTU4ecKoe
BBIPAKECHHE.

® [IPUBOAUTH IPUMEPHI MPAKTUUECKOTO UCIIOIb30BAHUS (PU3HMUECKUX 3HAHUN
O 3JIEKTPOMAarHUTHBIX SBJICHUSIX

® pemiaTh 33Ja4M, UCIOb3Yys (PU3NUECKHe 3aKOHbI (3akoH OMa Uil yyacTka
uenu, 3akoH Jxoyis-JIeHna, 3aKOH NPSIMOJIMHEMHOIO pPaclpOCTPaHEHMS CBETAa,
3aKOH OTpPa)XK€HHs CBETa, 3aKOH MPEJIOMJICHHUS CBETa) U (POPMYJIbI, CBSI3bIBAIOIINE
¢du3nyeckrue BETUYMHBI (CHJIa TOKA, SJEKTPUUECKOE HANPSDKEHUE, HJIEKTPUUYECKOe
COINPOTHUBIIEHUE, YJEIbHOE CONPOTUBJICHHE BEIIECTBA, pabdOTa 3JIEKTPUUECKOTO
10JIs1, MOLTHOCTB TOKa, (POKYCHOE PACCTOSIHUE U ONTUYECKas CHJIA JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBeTa, (popMysbl pacyera
JIEKTPUYECKOTO0 CONPOTUBJIEHUS IIPU IMOCIEAOBATENbHOM M MapajuIeIbHOM
COEIMHEHUH MPOBOJHUKOB): Ha OCHOBE aHAJIM3a YCJIOBUS 3a/lauyd 3alMChIBATh
KpaTKOe YCIOBUE, BBIACHATHh (U3UMUYECKUE BEJIMYMHBI, 3aKOHBI U (OPMYIIbI,
HEOOXOAMMBIE JJIA €€ PEIICHMs, MPOBOJUTh PAacUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAaYeHUS (PU3UUECKOI BEITMUMHBI.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® UCIIOJIb30BaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX SIBJICHUSX B MOBCEIHEBHOMN
KU3HU JUIsl oOecrieyeHus O€30MacHOCTH TpH  OOpallleHuu ¢ npubdopamMu U
TEXHUUYECKUMHU YCTPONCTBaMH, JJIsi COXPAHEHUs 370POBbsI U COONIOACHUS HOPM
HKOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOLIEH CpeJie; MPUBOAUTH IPUMEPHI BIUSHUS
AIEKTPOMArHUTHBIX U3TyYEHUIN HA KUBbIE OPTaHU3MBbI;

® pasnuyaTh TPAaHULBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHHMATh
BceoOmmMii  Xapaktep (yHIaMEHTAIbHBIX  3aKOHOB  (3aKOH  COXpaHCHUS
ANEKTPUYECKOr0 3apsja) U OrPaHMYEHHOCTh MCHOJb30BAHMS YACTHBIX 3aKOHOB
(3akon Oma j1s1 yuacTtka 1enu, 3akoH [xoyns-Jlenua u np.);

® LCIOJb30BAaTh IMPUEMbI MOCTPOCHHS (U3MUECKUX MOJENIEH, MOUCKA U
(GOpMYITUPOBKU JTOKA3aTENIbCTB BBIABUHYTHIX THIIOTE3 U TEOPETHUECKUX BHIBOJIOB
Ha OCHOBE SMITUPUYECKU YCTAHOBJICHHBIX (PAKTOB;

® HAXOAWTh aJCKBATHYIO MPEJIOKEHHON 3amaye (QU3UUYECKYI0O MOJEIb,
paspemiats npobaeMy Kak Ha OCHOBE MUMEIOIIUXCS 3HAHUNA 00 3JEKTPOMarHUTHBIX
ABJICHUSIX C HCIIOJIb30BAHMEM MAaTE€MaTHYECKOro amnmnapara, Tak U [Py TOMOIIH
METO/I0B OLIEHKH.

KBanToBbIC siBJICHMS

BohInyCKHMK HAYYHTCH:

® pacro3HaBaTh KBAHTOBBIE ABJICHUS U OOBACHITH HA OCHOBE MMEIOIIUXCS
3HAHU OCHOBHBIE CBOMCTBA MUJIU YCIOBUS POTEKAHUS 3TUX SIBJICHUI: €CTECTBEHHA



U HCKYCCTBEHHAs pPaJUOaKTUBHOCTb, 0O-, [- MU 7Y-U3Iy4eHHs], BO3HHUKHOBEHHE
JMHENYATOro CIIEKTpa U3JIy4EeHUsI aTOMa;

® ONMCHIBATh M3YUYCHHbIC KBAHTOBBIE SIBJICHMS, HUCHOJB3YS (PU3NUECKHUE
BEJIMYMHBI: MacCOBOE YHCJIO, 3apsIOBOE YMCIIO, MEPUOJ MOJypacnana, dHEprus
(OTOHOB; TIpU ONUCAHUM TPABUIBHO TPAKTOBaTh (PU3HYECKUN  CMBICI
UCIIONIb3YEMBIX BEJIMYMH, UX OOO3HAYEHHs] W EIUHHULBI W3MEpPEHUs; HaXOIUTh
(bopMyIibI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMH,
BBIUUCIIATH 3HAaUCHUE (PU3HUECKON BEIIUYUHBL;

® AHAIM3UPOBATh KBAHTOBBIEC SIBJICHUS, UCIOJb3Ys (PU3NUYECKUE 3aKOHBI U
MOCTYJIAThl: 3aKOH COXpPAaHEHUS HSHEPTUH, 3aKOH COXPAHEHHs DIICKTPUIECKOTO
3apsifa, 3aKOH COXpaHEHHs MacCOBOTO YHWCJA, 3aKOHOMEPHOCTH W3JIyYCHUS U
MOTJIONICHHsI CBETAa aTOMOM, MPH 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKOe BhIpaKEHUE;

® pa3iIMyaTh OCHOBHBIEC MPU3HAKHU IUIAHETAPHON MOJENU aTOMa, HYKJIOHHOM
MOJIEJIN aTOMHOTO Spa;

® [PUBOIUTH MPUMEPHl NPOSBICHUS B TNPUPOJE U MPAKTUYECKOTO
UCIIOJIb30BAaHUSl  PAJMOAKTUBHOCTH, SACPHBIX W  TEPMOSJEPHBIX  PEaKIIM,
CHEKTPAJILHOTO aHAJIH3a.

BbINYyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:

® UCIOJIb30BaTh IIOJIyYCHHBIC 3HAHUS B TOBCEAHEBHOW JKU3HU MPHU
oOpamieHMM ¢ nOpubopaMM M TEXHUYECKUMH  YCTPOWCTBAMHM  (CUETUHK
MOHM3UPYIOUINX YaCTHILI, JTO3UMETP), Ui COXPAaHEHUS 3JI0pOBbsS U COOJIO/ICHUS
HOPM HKOJIOTUYECKOTO MOBEJCHHS B OKpPY’KaloLlEeH Cpejie;

® COOTHOCHUTB YHEPIHIO CBSI3U ATOMHBIX 7€ C AEPEKTOM MaCCHI;

® TIPUBOJUTH TMPUMEPHI BIUSHUS DPATUOAKTHUBHBIX W3TYyYCHUH HA >KUBBIC
OpraHU3MbI; IOHUMATh TMPHUHIIUI JEHCTBUS JO3UMETPA W Pa3inyaTh yCIOBUS €ro
MCIIOJIb30BaHNS;

® [IOHMMATh HKOJIOTUYECKUE MPOOIEMbI, BOZHUKAIOLIUE MPU UCIIOIb30BAaHUU
ATOMHBIX D3JIEKTPOCTaHIMI, M TYTU pEIIeHUs 3TUX NpoOJieM, MNEePCIEeKTUBBI
UCIIOJIb30BaHUs YIIPaBISIEMOrO TEPMOSIEPHOTO CUHTE3A.

JIeMeHTbI ACTPOHOMUM

BbINyCKHUK HAYYHTCS:

e yKa3bpIBaTh Ha3BaHUS MaaHeT COTHEYHOW CHUCTEMBI; pa3indaTh OCHOBHEIC
NpU3HAKKW CYTOYHOTO BpaleHHs 3Be3qHOro Heba, nBwxkeHus Jlynel, ComHia u
TUTAHET OTHOCUTENHLHO 3BE3/I;

® [IOHMMATh PA3IUUUS MEXIY TeIHOLUEHTPUYECKOM U T'€OLEHTPUUYECKOM
CUCTEMAaMM MHUDa;

BbINyCKHUK MOJIYYUT BO3MOKHOCTD HAYYHTHCSH:

® yKa3bIBaTh OOIIKE CBOMCTBA W OTIMYUSA IJIAHET 3€MHOM TPYIIIBI U TUIaHET-
TUTraHToB; MajblXx Ten COJIHEYHOW CHCTEMBbl U OOJBIINX IUIAHET; MOJIb30BAThCA
KapToi 3Be3AHOT0 Heba Mpu HAOIIOACHUIX 3BE€3IHOTO HEOA;

® pa3nIMyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be3]1 (pa3Mep, BET, TEMIIEPATYPa)
COOTHOCHUTB IIBET 3BE€3/IbI C €€ TEMIIEPATYPOil;

® pPa3NIUyaTh TUIOTE3BI O MPOUCXOKAECHUH COTHEUYHON CUCTEMBI.



TemaTnyeckoe niIaHUpoBaHue MO pu3uke B 7 Kjiacce

Ne Tema ypoka KoauvecTBo

4acoB

1 | Th B xkabunere pusuxu. Yto uzydaer ¢puszuka. Hekoropsie 1
¢buznueckue TepMuHbl. HaOmro1eHUS U OTIBITHI.

Quszuka — Hayka o npupoode. Duzuueckue mena u A6IEHUA.
Habniooenue u onucanue @usuueckux senenuu. Quauueckul
axcnepumenm. Moodenuposanue s61eHUll U 00beKmMo8 NPUPOObLL.
Duzuyeckue 3aKoHbL U 3AKOHOMEPHOCHIU. Quzuxa u mexHuKa.
Hayunviti memoo nosnanus. Ponv  ¢usuxu 6 ¢hopmuposanuu
eCmeCmeEe€EeHHORAYYHOU cpAMOMHROCNIU.

2 | ®usuyeckue BEIMYMHBI U WX U3MepeHue. TOYHOCTh U 1
IIOIPEIIHOCTh U3MEPEHUM.

Qusuyeckue gerudUHbl U UX usmepeHue. Tounocmov u nocpeuHocms
usmepenuti. Mesicoynapoouas cucmema eOuHuy.

3 | ®usuka u e€ BIMsIHUE HA PA3BUTHE TEXHUKH 1

4 | JJaboparopHas pabotra Nel: «OmnpeneneHue IOKa3aHUMA 1
U3MEpPUTETHLHOTO TprOopay

5 | Crpoenue BemiecTBa. MOJIEKyIIbI. 1

6 | JlabopaTtopnas pabGota Ne2: «OmpeneneHue pa3MepoB 1
MaJIbIX TEJD)

7 | bpoyHoBckoe aBmwxkenue. Auddysus B razax, KUAKOCTIX U 1
TBEpAbIX Tenax. Ckopocmb  08udCeHUs MOJNEKYl U
memnepamypa men. Bzaumooeucmeue (npumsowcenue u
OMmanKueanue) Moexyi.

8 | B3aumHOe npuTsHKEHHE U OTTAIKMBAHUE MOJIEKYIL. 1
ArperatHble COCTOSIHUS BEILIECTRA.

9 |Paznuuue B MOJEKYJISIPHOM CTPOEHUM TBEPJBIX Tel, 1
KUIKOCTEHN U ra3oB.

10 | Mexanuueckoe JBHKCHUE. PaBHOMepHOE " 1

HEpPaBHOMEPHOE JBIKEHUE.
Mamepuaﬂbnaﬂ mouka KakK MoOenb cjms’uuecxoeo meia.
OmmuocumenvHocmo MeXAHU4YeCcKoco 08UIICEHUSL. Cucmema
omcuema. Duzuueckue 6E€/IUYUHDL, Heobxo0uMble Ol ONUCAHUA
08UdICEHUSL U  83AUMOCEA3b Meofcdy HUMU (nymb, nepemeuernue,
CKOPOCMb, YCKOPEHUe, 8pems OBUNCEHUS).

11 | Cxopocth. Enunuiel ckopocTu 1

12 - | PacyeT nyTH ¥ BPEMEHHU JIBU)KCHUS. 2

13

14 | IlpssmonmHeliHOE PABHOYCKOPEHHOE JBUYKECHHE.
YckopeHue.

15 | Unepuusi. Ilepswuii 3axon Heiomona u unepyus. 1

16 | BzaumoneiictBue ten. M3mepenne GU3MYECKUX BEITMYMH: 1
BPEMEHU, PACCTOSIHUS, CKOPOCTH.

17 | Macca tena. Enunuiel maccel. I3MepeHne Maccol Tefia Ha 1




Becax. OOBSICHEHHE YCTpPOWCTBAa W TPUHIIMIA JEUCTBUSA
(buznyeckux NpuOOPOB U TEXHUYECKUX OOHEKTOB: BECOB.

18

JlabopaTtopHas pabota Ne3: «M3mepenne maccol Tena»

19

ITnotHOCTH BemecTBa. MccnenoBanue 3aBUCMMOCTH MacChl
oT o0beMa. V3mepenne NI0THOCTH TBEPAOTO Tea.

20

Jlabopatopuass pabora Ne 4-5: «M3mepenue oObema
TBepAOro Tenay, «OmpeaeneHue TUIOTHOCTH TBEPIOTO
TEJa

21

Pacuer Maccel U1 o0beMa BEIIECTBA II0 €ro IJIOTHOCTH.
N3mepenue Qu3nueckux BEIWYHH: MAcCChl, IUIOTHOCTH
BEIIECTBA.

22

PacueTt maccel 1 00beMa BCIIECTBA I10 €I'0 IIJIOTHOCTH.

23

Kontponbsnas pabora Nel: B3anmonerictBue ten

[EEN

24

Cuna. Cwiia — mpUYMHA U3MEHEHHsI CKOPOCTHU. fIBieHHE

TsroTenus. Cuta TSHKECTH. Bmopoti saxon Hotomona. Tpemuil
3akon Hvtomona.

25

Cuna ynpyroctu. 3akoH ['yka.

IIpoBeaeHne MNPOCTBHIX OMBITOB W AKCIEPUMEHTAIBHBIX
HUCCJICIOBAHUN 110 BBISIBJICHUIO 3aBUCHUMOCTEHM:  CHIJIBI
YOPYTrOCTH OT YJJIMHEHUS IPY>KUHBI.

26

Jlabopatopuass pabdota  Ne6 «MccrmemoBanue CHITBI
YIPYTOCTHY

27

CB43b MEXAY CWIOW TSXKECTH W MAccoi Tena. EnuHuubl
cuibl. I3Mepenne Gu3niecKkoi BEIMUUHbBI CUJTIBI.

Cuna TsKeCTH Ha Jpyrux IaHetax. POusnmyeckue
XapaKTEPUCTUKH TJIAHET

28

JlunamoMmeTp. JlaGoparopHas pabota No 7:
«I'pamyupoBaHue  TPYKHHBI W  WU3MEPEHHE  CHII
nuHAaMOMeTpoM». OOBsICHEHHWE YCTPOMCTBA W TPHUHIIUIIA
nencTBus pusndgeckoro mpubopa TMHAMOMETpA.

29

JlabopaTtopHas pabota Ne8: «MccneqoBanue 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIBKEHUS OT TUIOIIAIA COTPUKOCHOBEHUS
TEJI U PUKUMAIOIICH CHITBDY

30

CroxeHne AByX CWJI, HAIPABJIEHHBIX MO OJHOM MOPSIMO.
PaBuogeiicTBytomas cwi. ['paduueckoe wuzodOpaxkeHue
CUJIBI. PaBHOAencTByOIIAS cuia. Uccaenosanue
3aBUCHUMOCTH CHUJIBI TPEHUS OT XapaKTepa MOBEPXHOCTH, €€
HE3aBUCHUMOCTH OT IJIOIIA/IH.

31

Cuna tpenus. TpeHnue nokos. Ilposedenue npocmpix onvimos
U OKCNEPUMEHMANbHLIX — UCCIe006AHULL N0 GbIAGNEHUIO
3a6UCUMOCMEN: CULbl MPEHUs OM CUTbl HOPMATbHO20 Od6NeHUs
Tpenue nokos. Tpenue 6 npupode u mexnuxe. Tpenue cKonbICenus.

32

JlaBneHue TBepAbIX Tel. EAMHUIIBI U3MEpeHUs aBJICHUS.
CrocoObl M3MEHEHHUS NABJICHHUS.

33

JlaBienne xuakocre m ra3oB. lloBropeHue NOHITHI




IIJIOTHOCTB», «JaBJICHHUC)).

34 | 3akon Ilackans. Ilepemaua npaBiaeHUS >KUAKOCTAMH U 1
razamMu; OOBSCHEHHE ITHX SIBJICHUW HA OCHOBE 3aKOHOB
[lackans. HaGmroneHue 3aBUCMMOCTH JIaBJICHUS raza OT
o0beMa 1 TeMIEpaTyphl.

35 |Pacuer maBmeHHMsT W OKHUIKOCTH Ha CTEHKH COCYy7A. 1
JlaBieHue )KUIKOCTH Ha THO M CTEHKU cocyaa. 3mepenue
JIABJICHUS BO3TyXa B 0AJUIOHE TIOJT TOPIITHEM

36 | HaBnenme. 3akon Ilackamsa. Ilepemaua TABIICHUS 1
KUAKOCTIMU U Ta3aMu; OOBSICHEHUE STUX SIBJICHUU Ha
ocHOBe 3akoHOB [lackais.

37 | Coobmaromuecs cocyasl. I[Ipumenenue. YcTpoHCTBO 1
JII030B, BOJOMEPHOT'0 CTEKJIA.

38 |Bec Bosmyxa. AtmochepHoe naBinenue. [lpuumnHa 1
MTOSIBJICHUSL.

39 | Usmepenne artmocdepHoro maBieHus. M3mepeHue 1
¢bus3ngeckoit BenmmunHbl: gaBienus. OnsiT Toppudenim.

40 | bapomerp — anepouna. ATmocdepHOE [aBleHHE Ha 1
paznuyHbiX  BbicOTax. OOBsACHEHHE YCTpOMCTBA U
MPUHIIUIIA TeUCTBUA Pu3nueckoro mpudbopa 6apomerpa.

41 | Manometpsl. ['mapaBnaumdeckue MexaHM3Mbl (Tpecc, 1
Hacoc). M3mepeHue naBieHUsi Bo3ayxa B OajioHE MO
NOPUTHEM

42 | JlaBneHue >KUJIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TEJIO. 1

43 | ApxumenoBa cuia. 3akoH ApxuMmesa. Y CIOBUE TUIaBaHUS 1
TeJ.

44 | JlabopaTopHas paboTta Ne9: «l3yueHne BBITATKHBAIOUICH 1
CIJIbI, ICMCTBYIOIIEH HA MOTPYKEHHOE B KUIKOCTD TEJION.

45 | IInaBanue ten. HaOmroneHne u onucaHue INIABaHHS TEl; 1
00BSCHEHHE TUX SIBJICHUI HAa OCHOBE 3aKOHA ApXHUMeaa.

46 | IlnaBanue Ten. JlaboparopHas padora NelO «BrisicHeHue 1
YCJIOBHSI TUTABAHUS TEJIa B KUKOCTHY

47 | [InaBanue cynoB. MccienoBanre 3aBHCUMOCTH Beca Tella B 1
KUIKOCTH OT 00beMa MOTPYKEHHOM YaCTH.

48 | Bo3gyxomiaBaHue. 1

49 | BozayxormiaBaHue. 1

50 | [loBTOpEHME BOMPOCOB: apXUMEIOBa CUJIA, TUIABaHUE Tell, 1
BO3/IyXOIJIaBaHUE.

51 | Kontponmbnas pabora No2: JlaBneHwe TBEpABIX Tel, 1
JKUIKOCTEHN U Ta30B.

52 | Mexanudeckas pabora. MOIHOCTb. 1

53 | MomHoCTb. 1

54 | MomHocTh u pabota. U3mepenue (pu3nyeckux BEJIUYWH: 1

pa6OTBI, MOIIHOCTH.




55 | IIpocthie MexaHU3MBI. YCJIOBHSI PaBHOBECUSI TBEPOTO 1
TeJa, UMEIOIIET0 3aKPEIUIEHHYIO OCh JBH)KEHUS. MOMEHT
cuibl. IIpakTuyeckoe nmpuMeHeHHE (PU3NYECKUX 3HAHMM
JUISL  WCIOJBb30BAaHUS  MPOCTBIX  MEXaHW3MOB B
MOBCEMHEBHON ku3HU. OOBSICHEHHWE YCTpPOMCTBAa U
OpUHIMNA  JAeUCTBUS  (U3MYECKUMX  MPUOOPOB U
TEXHUUYECKHUX OOBEKTOB: MPOCTHIX MEXaHU3MOB.

56 | Moment cunbl. [Ilenmp msoicecmu mena. Peiuar. 1
PaBHOBecue cun Ha peryare. Peruaru B TexXHHKE, OBITY H
MIPUPOJIE.

57 | Jlabopatopnast pabGora Nell: «BwisicHeHue yciaoBui 1

paBHOBecus pbluyara». [IpoBelneHue MPOCTHIX OMBITOB U
AKCIIEPUMEHTAJIbHBIX ~ HMCCIIEJOBAHUN 10  BBISBICHHUIO
yCIIOBUI PABHOBECHSI pblyara.

58 | [lpumeHneHne mpaBwiIa paBHOBECHS phluara K OJIOKY. 1
broku. [loaBmkHBIE U HENMOIBIKHBIE OJIOKH.
59 | PaBenctBo paboT TmpU  HCMHONB30BAHUH  MPOCTHIX 1

MeXaHU3MOB («30J10TO€ MPaBUIO MEXaHUKW»). LleHTp
TSDKECTH Tejla

60 |Bunmbr paBHOBecuss Ten. YCIOBHS paBHOBECHS Tell.
KoadduruenT nonesnoro nercTBrusi MeXaHu3Ma

61 |JlaGopatopnas pabora Nel2: «Omnpenenenune KIIJ] 1
HAKJIOHHOHM TuTOoCKOCTH». KOHCTpynMpoBaHHE HAKIOHHOMN
TUIOCKOCTH ¢ 3a7aHHbIM 3HaueHnem KI1J1

62 | Oneprus. IloTeHuuanbHass W KUHETUYECKas SHEPTUA. 1
3aKOH COXpaHEHUs NOJHON MEXAHUYECKOW SHEPIHUH.
63 | [IpeBpamienre OAHOTO BHIa MEXAaHUYECKON DSHEPIUH B 1
OPYTOM.
64 | KontponbHas pabora Ne 3: «MomHocTh U pabora. 1
DHEPrus».
65 | [ToBropenne. CTpoeHHUE BEIIECTB, MX CBOMCTBA. 1
66 | [leppoHavasibHBIE CBEJEHUS O CTPOCHUH BEIIIECTRA. 1
67 | BsaumoneiicTBue Tell. 1
68 | JlaBnenue TBepABIX TEJ, KUIAKOCTEH U Ta30B. 1
TemaTnueckoe IiiaHupoBanme no pusuke § Kiaacc
Ne Tema ypoka KosuvecTBo
ypo 4acoB
Ka
1 | Tb B xabunere Qusuku. TernoBble siBIeHUs. TemnoBoe 1
paBHoBecue. TemmepaTtypa. CBsi3p TemmepaTypsl CO
CKOPOCTBIO Xa0THUECKOT0 ABM)KCHUS YaCTHIL.




Buytpenunsis sHeprus. PabGora u Teruionepenada Kak
crocoObl M3MEHEHMsI BHYTPEHHEW SHepruu Ttena. Bujbl
TEeIJIoNepeaaun: TEIJIONPOBOJAHOCTb, KOHBEKIHS,
U3JTy4YEHHE.

Pabora u Ttemnonepenaya Kak CHocoObl HM3MEHEHMS
BHYTPEHHEU YHEPTUH TEJIA.

Bunel temnonepenayn: TEIIONPOBOIHOCTb, KOHBEKLMSA,
u3iydeHue. TermonpoBOIHOCTb.

KonBekmnus.

HSHy‘ICHI/IC. Ha6JIIO,Z[CHI/IC M OIMMCAHUC PA3JIMYHBIX BHUI0B
TCILIOIICPC AN, OOBSCHCHHE DPTHUX SBJICHUN Ha OCHOBE
3daKOHa COXpaHCHUA SHCPIrMK B TCIIJIOBBIX IMTPOLECCAX.

[Ipumepsl Temonepenadyd B IPUPOAE U TEXHHUKE.
[IpoBenenne  mpoCTHIX  (PUBWYECKUX  OMBITOB U
DKCIEPUMEHTAJIBHBIX HCCIIEIOBAHUM 110  BBISBICHUIO
3aBUCHUMOCTEN: TEMIIEpaTypbl OCTBIBAIOIIEW BOJBI OT
BPEMEHHM, TEMIIEpaTypbl BELIECTBA OT BPEMEHU IIPHU
V3MEHEHHMSIX arperaTHbIX COCTOSHUM BELIECTBA.

KonuuecTBa TenjioThI. EI[I/IHI/II_ILI KOJIN4YCCTBA TCIIJIOTHI.

Pemenune 3anau. JlaGopatopHas pabota Nel:«M3mepenue
KOJIMYECTB TEIUIOThl INPU CMENIMBAHUM BOJBI Pa3HOMN
TEMIEPATYPhI»

10

VYnenbHas  TeminoeMkocTh. M3Mmepenue — dusmyeckux
BEJIMYMH: TEMIIEPATYpPbl, KOJIUUECTBA TEIJIOTHI, YAEIbHON
TEIUIOEMKOCTH, YJIeJIbHOW TEIUIOTHI IJIABJICHUS.

11

Jlabopatopuas pabotra No2: «l3mMepeHue ynuembHON
TEIUIOEMKOCTH TBEPAOTO TEJIa

12

9HCpI‘I/IH TOIIJINBA. y,Z[CJ'IBHa}I TCIJIOTA CrOpaHus.

13

3aKOH COXpaHEHMsi M TNPEBpAILECHUS DSHEPIUH B
MEXaHUYECKUX M TEeIUIOBBIX mpoueccax. [IpakTuueckoe
npuMeHeHue  QU3MYEeCKMX ~ 3HAaHWM Ui ydeTa
TEIJIONPOBOJAHOCTH U TETUIOEMKOCTH PA3JIMYHBIX BEIIECTB
B MTOBCEJTHEBHOM KU3HHU.

14

KonTponbhas padorta Nel: «TennoBbie sBICHUS.

15

ArperatHble cocTosiHusA ~— BemlectBa. [lnaBneHue wu
OTBEpJICHUE KPUCTAJUINYECKUX Tel. ['paduk miaBieHus u
OTBEPACHUS.

16

y,Z[CJ'IBHa}I TCILJIOTA IIJIaBJICHU . [InaBieHue 141
KpUCTAJIJIN3all .

17

Hcnmapenne u konjaeHcanus. Kumnenue. 3aBUCHUMOCTH
TEeMIIepaTyphbl KUTICHUS OT JaBJICHUS.

18

[lorynomenne H3HEPIUM NPU HCIIAPEHUM KUIAKOCTH U
BBIJICJICHHE €€ ITPU KOHACHCALMY 1apa.

19

Kunenne. VYaenpHas Temuora mapooOpa3oBaHUS W




KOHECHCAIIUU.
3616MCMMOCWIb memnepamypbl KUNEeHUAl om daeﬂenuﬂ.

20

Pemenne 3amau. Kontponwsnas pabora Ne2: «HarpeBanue
Y TUJIABJICHHUEY

21

Bnaxnocts Bo3ayxa. M3mepenune (Qpu3nyeckux BEIUUHH:
TEMIIepaTypbl,  KOJWUYECTBA  TEIUIOThI,  YyJEJIbHON
TEIJIOEMKOCTH, YJIEeTbHON TEIJIOThl IUJIABJICHUS JIbJa,
BIQXHOCTH  Bo3ayxa. OObsicHEHHWE YCTpOWCTBA W
OpUHIMOA  JeUCTBUS  (PU3UYECKOTO npubopa
NICUXPOMETpA.

22

PaGota raza npu pacmupenuu. J[Burarenb BHYTPEHHETO
CrOpaHHsl.

23

[Tpeobpa3zoBanus 3HEpPruy B TEIIOBBIX MaminHax. [lapoBas
TypOuHa, peakTuBHbI nBuratens. KIIJ[ TemmoBoit
MaIIMHbI. ODKOJIOTUYECKUE TMPOOJIEMBbl HCIOJIb30BAHUS
TEIUIOBBIX MAIIVH.

24

Kunenue, nmapooOpa3oBaHue u KOHJeHcalws. BiakHOCTD
Bo31yxa. OOBSICHEHHE YCTPOWCTBA M MIPHUHIIUIIA TCHCTBUS
buznyeckux TMPUOOPOB U TEXHUYECKUX OOBEKTOB:
TEPMOMETpA, TAPOBON TypOWHBI, ABUTATENs] BHYTPCHHETO
CTOpaHMsI, XOJOIUITHHHKA.

25

KontponbHas pabora Ne3: «l3MeHeHHE arperaTHoro
COCTOSIHHSI BEIIECTBAY

26

Onextpusanus Guzndeckux Tei. J[Ba BuIa 2IeKTPHISCKIX
3apsa0B. B3ammonencTBue 3apshkeHHBIX Ten. JlBa pona
ANEKTPUUECKUX 3apsI0B. 3akoH COXpaHEeHUs
ANeKTpUYeckoro 3apsna. HaOmioneHue u  onucaHue
AIIEKTPU3ALMHU TeN; O0OBSICHEHUE ITUX SIBJICHUIA.

27

Onekrpockon.  [IpoBOOHWKHM,  MOJYNPOBOJHHMKHA U
M30JIATOPBl dJeKTpuuecTBa. HocHUTENnW >3IEKTpUYECKUX
3aps0B B METAJUIAX, TOJIYIIPOBOAHUKAX, DIEKTPOJIMTAX U
razax. [lonynpoBoIHUKOBBIE MPUOOPBHI.

28

ONeKTpUYECKOe TOoJie Kak OCOObIi BHA MaTepHH.
Hanpsokennocts  anektpuueckoro  moias.  [encrBue
IIEKTPUYECKOrO0 TMOJsl Ha DJJIEKTPUYECKHUE  3apsJIbl.
Kongencarop. DHeprus AIEKTPUYECKOTO OJIst
KOHJICHCATOPA.

29

DJIEMEHTapHBIN  JJIEKTpUUEeCKUl  3apsa.  JlenumocTb
AeKTpUYecKoro 3apsana. CTpoeHue atoma.

30

OObsicHeHue diekTpudeckux saBieHuil. IIpoBenenue
MPOCTHIX (PU3UYECKUX OIBITOB M OSKCIEPUMEHTATBHBIX
UCCIICIOBAHUN 10 M3YYEHHUIO: BJIEKTPOCTATUYECKOTO
B3aMMOJICHCTBUS 3apSHKEHHBIX TEJL.

31

OnekTpudyeckuid TOK. MICTOUHHMKHM 3JE€KTPUYECKOTO TOKa.




Kontponwsnas padora Ned: Dnexrpuzanus ten. CTpoeHue
aTOMOB.

32

QHCKTPI/I‘ICCKa}I Oe1b U €€ COCTaBHBIC YaCTH.

33

Hocurtenu snektpuueckux 3apsaaoB B Mmerajuiax. Jlercrteue
NEKTPUYECKOro TOKa. HampaBnenme u  AeuCTBHSA
AIEKTPUYECKOTO TOKA.

34

Cuia Toka. EI[I/IHI/II_IBI CHJIBI TOKA.

35

Awmnepmerp. U3amepenne cunbsl Toka. Jlabopatopnas
pabota Ne3: «COopka AJIEKTpUYECKON IENu U U3MEpeHue
CHWJBl TOKa B €€ pa3auyHbIX ydacTtkax». OObsCHEHHE
YCTPOMCTBA U PUHIMIA ACUCTBUS PU3HMUECKUX TPUOOPOB
U TEXHUYECKUX 00BEKTOB: aMIIEPMETPA.

36

DNeKTpUUecKoe HanpsykeHue. ENMHUIBl  HanpsKeHMs.
BoastMmerp. U3mepenne puznyeckux BEIUYUH: CUIIBI TOKA,
HanpspkeHusi. OObsACHEHWE YCTpPOWCTBa W IMPHUHIIMIA
neicTBus  (U3MYECKUX TOPUOOPOB U TEXHUYECKUX
00BEKTOB: BOJBTMETPA.

37

DIEKTPUIECKOE COMPOTUBICHUE TPOBOJHUKOB. EaMHUIIEI
conpotuBneHus. Jlaboparopnas pabora Ned: «3mepenne
HANpSsDKEHUST Ha Pa3UYHBIX YYacTKaX JIIEKTPUYECKOU
(20070

38

3aBUCHUMOCTh CUJIBI TOKA OT HampsikeHus. 3akoH Oma st
yuyactka unenu. M3mepenue (U3MYECKUX  BEJIUYUH
AIIEKTPUUECKOT0 comnpoTuBieHus. [IpoBeneHrne mpocThix
buznyeckux OIBITOB u AKCHEPUMEHTATbHBIX
VCCJIEIOBAHNUN M0 M3YUYEHUIO 3aBUCHMOCTH CUJIBI TOKA OT
HaIPsDKEHUS] HA YYACTKE LIETIH.

39

Pacuer  compoTtuBieHMS ~ MPOBOJHUKOB. Y neapHOE
COIPOTHUBJICHUE.

40

Peocrtatsl. JlabopatopHast pabora NeS: «PerymupoBanue
CHUJIbI TOKA PEOCTATOM

41

JlaGoparopHas paboTta Noé6: «OmnpenaeneHue
COTIPOTHBIICHUS MMPOBOTHUKA MPHU MTOMOIIU aMIIepMeTpa U
BOJIETMETPAY.

42

HOCH@HOB&T@HBHO@ COCAMHCHUC ITPOBOAHNKOB.

43

[TapaitenbsHOE COIPOTHUBIIEHUE MIPOBOIHUKOB.
[IpoBenenrie  mpOCThIX  (UBUYECKUX  OMBITOB |
DKCIIEPUMEHTAIIBHBIX ~ HCCICAOBAHUM MO  HU3YYECHUIO:
IIOCJICIOBATEIBHOTO Y [ApajuIeIbHOIO  COCAMHEHUS
IIPOBOJTHUKOB.

44

3akoH OMa /U1l y4acTKa 1EMu.

45

PaGora oanekTpuueckoro mojs MO  NEPEMEIICHHUIO
eKTpuYeckux 3apsgoB. KouTpombHas paborta NeS:
Onektpuueckuid ToK. CoequHEHNE NPOBOJHUKOB.




46

MOH_IHOCTI) QJICKTPHUICCKOI'O TOKa. HBMCpCHI/IC
(1)I/I?>I/I‘{CCKI/IX BCJIIMYMH: pa6OTBI 1 MOIIHOCTH TOKa.

47

JlaboparopHass pabora Ne7: «M3mepeHue MOIIHOCTH H
paboOThI TOKA B DJIEKTPUUYECKOMN JTaMIIe.

48

HarpeBanue npoBOJHUKOB 3JIEKTPUYECKUM TOKOM. 3aKOH
JIxoynsa-Jlenna.

49

Jlamna HakaJMBaHUS. DJIEKTPUYECKHE HArpeBaTelbHbIE U
OCBETHUTEIIbHbIE TPHOOPHI.

50

Kopotkoe 3ambikanue. [Ipenoxpanutenu. IIpaktudeckoe
npUMeHeHue (QU3NYECKUX 3HaHUW g 0e30macHoro
oOparieHus c 3JIEKTPOOBITOBBIMHU npudopamu;
NPEeAyNpPEeXICHUS] ONMAaCHOTO BO3JEHCTBUA HA OpPraHU3M
YEeJIOBEeKa DSJIEKTPUYECKOTO0 TOKAa U DJIEKTPOMArHUTHBIX
W3JIy4YEHUM.

o1

[ToBTOpeHre MaTepraia: IJIEKTPUUECKUE SIBJICHMUSL.

52

KonTtponbsHas pabota Ne6: DinekTprdecKue siBJICHUSI.

53

OmneiT Opcrena. MarHuTHOE 10JIE TOKA

54

MarautHoe TOJe KaTyIIKd C TOKOM. ODJIEKTPOMArHUT.
JlaGoparopHas pabdota Ne8: «COopka sleKTpoMarHura u
UCTIBITAHUE €TO ICHCTBUSY.

e i

55

[Ipumenenue 3JIEKTPOMAarHUTOB. Bzaumopericteue
marouToB. HaOmioneHue u omucaHue B3auMOJIEHCTBUS
ANEKTPUYECKUX  3apsaJ0OB M MAarHuTOB, JCHUCTBUA
MarHUTHOTO TIOJISI HA MPOBOJHHUK C TOKOM; OOBSICHECHHE
ATHUX SIBJICHU.

56

[locTossHHBIE MarHuThl. MarHuTHOE IOJE IOCTOSHHBIX
MarHuToB. MarauTtHoe nose 3emiu. [IpoBeaeHne npocToix
duznyeckux OIBITOB " DKCIIEPUMEHTAJIbHBIX
UCCIENOBAHUM 110 M3YYEHMIO: DJIEKTPOCTATUYECKOIO
B3aUMOJICUCTBUS 3apsSyKEHHBIX TEJI, NEUCTBUSI MAarHUTHOTO
110JIs1 HA IIPOBOJTHUK C TOKOM.

57

JlelicTBue MarHUTHOTO TOJSI HAa TPOBOJHUK C TOKOM.
OnexTponBurareib. OObsICHEHHE YCTPONUCTBA U PUHIHUIIA
neicTBUs  (QU3MYECKUX TPUOOPOB W TEXHUUYECKUX
00BEKTOB: 3JIEKTPOreHepaTopa, SMEKTPOIBUTATEIS.

58

JlabopaTtopuas pabora Ne9: «M3ydeHue sIeKTPUIEeCKOTro
JIBUTaTeJIs MOCTOSHHOTO TOKA (Ha MOJEIN ).

59

YerpoiicTBo AIEKTPOU3MEPUTENbHBIX npuOOpOB.
KontposnbHas pabota Ne7: D1eKTpOMarHuTHbBIC SBICHUS

60

HNcTtouHuku cBeTa. PaCHpOCTpaHCHI/IC CB€Ta.

61

DneMEeHTbI reOMETPUUYECKOM OITHKH. 3aKoH
IPSIMOJIMHEMHOIO pacnpocTpaHeHus: cBeta. OTpaxkxeHue u
IPEJIOMJIEHUE CBETA.

62

3akoH oTpaxkeHus ceta. [lnockoe 3epkaio




63 |3akoH mpenomsieHus cBeta. [IpoBeneHHEe MPOCTHIX 1
bu3nuecKux OTIBITOB u AKCIIEPUMEHTAIbHBIX
UCCJIEIOBAHUM IO U3YYEHHIO YIJIa OTPa)XXEHUs CBETa OT
yria najieHusi, yria npejoMIIeHUs CBeTa OT yIiia MaJiIeHHUs.

64 | JIunzel. DOKyCHOE PACCTOSIHUE U ONTHYECKAs CHJIA JTMH3bI. 1
N3o0pakenne mpeameTa B 3epkayie u JmH3e. OnTudeckue
npuOopsl. ['1a3 Kak onTuyeckas CUCTEMA.

65 | U3o0pakenne, naBaeMoe JTMH30M. 1

66 | M3o0Opaxenue, naBaemoe nuH30i. JlabopaTopHas pabota 1
Nel0: «Ilomydyenue m3o0pakeHUs] IPU MOMOIIU JIMH3BIY.
N3mepenne GoKyCHOT0 pacCTOSIHUSI COOUPAIOIIEN JTUH3BDY.

67 | KonTponbHas paborta Ne8: iToropasi KOHTposIbHasE paboTa 1

68 | [loBTropenue. TemoBbie sBIEHUS. IIECKTPUUECKUH TOK 1
MIPOBOJTHUKOB. DJIIEKTPOMATHUTHBIC SIBJICHUS

TemaTnueckoe niiaHupoBaHue no gpusuke 9 Kiace

Ne Tema ypoka KosauvectBo

ypo 4acoB

Ka

1 | Th B xabunere ¢u3uku. MarepuanbHas Touka. Cucrema 1
OTCYeTa.

2 | IlepemernieHue. 1

3 | Onpenenenne KOOpAMHATHI ABMKYIIETO TEA. 1

4 | HaOmromeHne ©  ONHMCAHWE  PA3IMYHBIX  BHUJIOB 1
MEXaHU4eCKOTo ABMXEeHUs. OObICHEHHE ATUX SIBICHUIM
HA OCHOBE 3aKOHOB JMHaMHKM HbIOTOHA, 3aKOHOB
COXpaHEHUs1 UMNyJbca U sHepruu. llepemenienue npu
NPSIMOJIMHEWHOM PaBHOMEPHOM JIBUYKEHUU.

5 | Pemenne 3amau Ha MNPSAMOJIMHEHHOE  PaBHOMEPHOE 1
JIBUKEHUE

6 | [IpsmonuneitHoe PaBHOYCKOpPEHHOE JBHKCHUE. 1
YckopeHue.

7 | CxopocTh MPSMOJIMHEUHOTO PAaBHOYCKOPEHHOTO 1
aswxenus. ['paduk ckopocTu.

8 | I[lepemelieHue npu NpSMOIMHEHHOM PaBHOYCKOPEHHOM 1
nBkeHuu. [lpakThueckoe mnpuMeHeHUE (QUINYECKUX
3HAHWM JJ1s1 BBISIBJIEHUS 3aBUCMMOCTH TOPMO3HOTO MyTH
aBTOMOOWUJISI OT €r0 CKOPOCTH.

9 | Ilepememenue Tena npu IPSIMOJIUHEHHOM 1

PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 Ha4aJIbHON CKOPOCTH.




10 | OtHocurenpbHOCTh IBMKeHus. Cucrema omcuema u 1
OMHOCUMENbHOCMb  08UdiceHusi. | eoneHTpuYecKas H
TeJIMOIICHTPUYECKasi CHCTEMBI MUpa

11 | OtHOcHuTeNnbHAs MOTPEITHOCTh U3MepeHuit. [IpoBeaenue 1
MPOCTHIX OMBITOB M SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUIA
M0 BBISABJICHUIO 3aBUCUMOCTEH: MyTH OT BPEMEHH TIPH
PaBHOMEPHOM M PAaBHOYCKOPEHHOM JIBUKEHUHU.

12 | JJabopatopHas pabota Nel: «HccnenoBanne 1
PAaBHOYCKOPEHHOTO ABMKEHUS 0€3 Ha4aIbHOU CKOPOCTH

13 | Pemienue 3amad 1o reMe «PaBHOYCKOPEHHOE ABUYKEHHUE) 1

14 | Pemienue 3ay1au no temMe «PaBHOyCKOpEHHOE ABMIKECHUE) 1

15 | KonTponbHas paboTta Nel: [IpsimonuHeiiHOe 1
paBHOMEpPHOE U PABHOYCKOPEHHOE JIBIKEHUE.

16 | UnepumanbHble cucteMbl otTcyera. [lepBblii  3akoH 1
Hprotona.

17 | Bropoii 3akoH HproTOHA. 1

18 | Tpetwii 3axon HproTOHA. 1

19- | Pemenue 3a1a4 o temMe «3akoHbl HproTOHA) 2

20

21 | CBoOOaHOE TTaJieHHE TE. 1

22 | JlJabopaTtopHas pabora 1o TeMe «CBOOOAHOE TMaJeHHE 1
TE»

23 | JIBwxeHue Tena, OpoIeHHOrO BEPTHKAIBHO BBEPX. 1

24 | Pemenue 3a1ay Ha CBOOOIHOE TTaJICHNE. 1

25 | 3akoH BcemupHoro Tarotenus. Cuna tsokecTd. Bec Tena, 1
HeBeCcOMOCTb. [IeHTp TsbkecTu Tena

26 | Yckopenue cBOOOJHOTO TajeHHs Ha 3emiie M JPYTrux 1
HeOEeCHBIX TeJax.

27 |HaGnrogenme W omWcaHWE  PA3IMYHBIX  BHUIOB 1
MEXaHWYECKOTO  JBIDKEHUS, B3aUMOJCHCTBUSA  Tel,
00BSCHEHHE ITHUX SIBICHUH HA OCHOBE 3aKOHOB JTUHAMUKH
HrroTOHa, 3aKOHOB COXpaHEHHUs UMITYJIbca U DHEPTHH,
3aKOHa BCEMUPHOro TtaroreHus. lIpsmonuHenHOEe U
KPHUBOJIMHENHOE JIBVKCHHE.

28 | JIpmwkeHue 1O OKpPYXHOCTU. JIBWKeHHWe Tena 1o 1
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJTYJTIO CKOPOCTBIO

29 | ckyccTBeHHBIE CIYTHUKH 3€MIIH. 1

30 | Ummynnsc Tena. 1

31 | 3aKOH COXpaHEHHs UMITYJIbCA. 1

32 | Pemienue 3aa4 Ha 3aKOH COXpaHEHHUs] UMIYJIbCca 1

33 | Pemenue 3a7a4 Ha 3aKOH COXPAHEHUS UMITYJIbCa 1

34 | PeaktuBHOE nBMXeHUE. PakeTsl 1

35 | 3akoH cCoOXpaHEHHUS] MEXaHUUECKOM YHEPTUU 1

36 | Pemenue 3a1a4 Ha 3aKOHBI COXpaHEHUS 1




37

KonTtpoarHas pabota Ne2: «3aKoHBI TUHAMUKI

38

KonebarensHoe naBukenne. CBOOOIHBIE KOJIE€OaHUA.
KomebarenpHbie cucTeMbl. MasTHUK.

39-
40

["apmonnueckue konedanus. Mexanuueckue KoneOaHusl.
[lepuon, uwactora, amrmumtyaa kojebanuil. M3mepenue
(bu3NUeCKUX BEIWYUHBL MEPHOJ KOJIeOaHU MasTHHUKA.
[IpoBeneHNE NPOCTBIX ONBITOB M 3KCHEPUMEHTAIBHBIX
HCCIICIOBAHNUM MO BBIABICHUIO 3aBUCUMOCTEH: Ieproza
KojeOaHui Tpy3a Ha MPYKWHE OT MacChl rpy3a U OT
KECTKOCTHU NPYKHUHBI.

41

JlabGopartopHas pabora Ne2: «HccnenoBanue
3aBUCUMOCTH W TMepuoJa U 4YacTOTbl CBOOOIHBIX
KOJI€0aHUM HUTSHOTO MAasITHUKA OT €T0 JIJTMHBD)

42

Brinyxnennbie kosiebanus. Pe3oHaHc.

43

Mexannueckne BOJHBI B OJHOPOJHBIX  Cpeaax.
Ha6nronenue u onrcanne MEXaHMYECKHX KOJieOaHUU U
BOJIH; OOBSCHEHHE 3TUX SIBIICHUW HAa OCHOBE 3aKOHOB
nrHaMUKU HBIOTOHA, 3aKOHOB COXPaHEHUS UMITYJIbCA U
SHEPrUH, 3aKOHA BCEMUPHOTO TATOTCHHUSL.

44

[IpononbHbIE M TOMEpEYHbIE BOJIHBI. J[JTMHA BOJIHBI.
CKOpOCTh pacpOCTPAHEHHS BOJIH.

45

3ByK Kak MeXaHuueckas BoJIHA. MCTOYHHMK 3BYyKa.
3BYKOBBIE KOJICOAHUSI.

46

Bricota u TemOp 3ByKa. I'poMkocTh 3ByKa. BeicoTa ToHa.

47

Pacnpoctpanenune 3Byka. 3BYKOBbIE BOJIHBI. CKOPOCTh
3BYKa.

48

OTtpakeHue 3ByKa. 9X0. 3BYKOBOM PE30HAHC.

49

KonTtpoarsHas padota Ne3: «Mexanndeckue koyjeOaHus U
BOJIHBI. 3BYK»

50

MarxauTtHoe noJjie. MarautHoe mnose Toka. OmbIT 9pCTez[a.
MarsuTHOE noJjie MOCTOSIHHBIX MAarHUTOB.

o1

HeoxHopoHOE M 0JTHOPOAHOE MAarHUTHOE TIOJIE.

52

HanpaBnenne TOka © HampaBiI€HUE JIMHAW €TI0
MAarHUTHOTO MOJIA.

53

OOHapyXeHHe MarHUTHOTO TOJISI TI0 €T0 JACHCTBUIO HA
AJIEKTPpUYECKUN TOK. [IpaBuiio n1eBom pyku.

54

WNuaykuust MarHUTHOTO OJIA. [Ipumenenue
ANEKTPOMArHUTOB. JleiicTBUE MarHUTHOrO TOJISI Ha
OPOBOJHUK C TOKOM M JABWXKYIIYIOCS 3apsDKEHHYIO
gyactuiyy. Cuma Ammepa u cuina  Jlopenna.
DJIEKTPOJIBUTATEIb.

55

MarauTHpli  IIOTOK. MAaArduTHOE  II0JIE  3E€MJIH.
DJIEKTPOMAarHuT. MarHuTHOE MoJie KaTYIIKU C TOKOM.

56

SBneHue  BJIEKTpOMAarHUTHOM  WMHAYKUUA.  OnbIThl




dapanes. InekrporeHeparop. HabGmronenrne u onvcanue
AJIEKTPOMAarHUTHOW  WHIYKIUU; OOBSICHEHHE  OATUX
SIBJICHUM.

57 | JIaboparopnass pabora Ne3: «M3ydeHue sBICHHI 1
AIEKTPOMATHUTHON UHIYKIII.

58 | Dnexrporenepatop. [lepemennsiit Tok. Tpancdopmarop. 1
Ileperaya aIEKTPUYECKON SJHEPTUH HA PACCTOSHUE.

59 | DyeKTpOMarHuTHOE TMOJIE. 1

60 | KonebarenbHbIit KOHTYD. DJIeKTPOMarHUTHBIC 1
KOJIeOaHMUsI.

5 | DNeKTpOMarHuTHbIE BOJHBI U UX CBOMCTBa. [IpuHLIUIIBI 1
paanoCBs3U u TEJICBUICHUS. Bnusinue
AJIIEKTPOMATHUTHBIX M3JIYYEHHUI Ha KUBbIE OPTraHU3MBI.

61 | IlpuHUUIBI PAAUOCBS3U U TEICBUICHUSI. 1
OObsicHEeHHE yCTPOWCTBA W TNPUHIHWINA JIEHCTBHS
¢usznueckux MNPUOOPOB U TEXHUYECKUX OOBEKTOB:
JTMHAMUKa, MEKpO(dOHa.

62 | Unrepdepentus ceera. CKOPOCTH CBETA. 1

63 | CBer - nayekTpomMarHuTHas BojHa. Jlucmepcus cBera. 1
Nurepdepennus u nudpaxiys crera.

64 | CriekTpockon u criekTporpad 1

65 | Tumbl ONTHYECKUX CIEKTPOB 1

66 | Briusaue »SIEKTPOMATHUTHBIX W3IyYCHHH Ha IKHUBBIC 1
opranu3mbl. HaOmiofeHue W omucaHue OTpaxKeHHs,
IPEJIOMIICHUS M JIUCIIEPCUU CBETa; OOBSICHEHHE STUX
SIBJICHH.

67 | KonTposbHas pabora Nod: DieKTpoMarHuTHOE MoJie 1

68 | PagmoaktuBHocTh. Ilepmon momypacmama. Ambda- 1
uznyuenue. bera-uznyuyenue. 'aMmma-uznydenue.

69 | Crpoenue artomoB. IlmamerapHas wMopenp aroma. 1
KBaHTOBBIN XapakTep NMOTJIOLIEHUS U UCITyCKaHUs CBETA
atomamu. JInneruateie ciekTpbl. OnbiThl Pesepdopna.

/0 | PagnoakTuBHBIE PEBpaIlIEHUs] aTOMHBIX SIIED. 1

/1 | DkcnepuMEeHTaAIbHbIE METO/IbI UCCIIEA0OBAHUS YACTHII. 1

72 | CoctaB aroMHoro sijipa. [IpoToH, HEUTPOH U DJIEKTPOH. 1
3akoH DUWHIITEHA O MNPONOPLUOHATIBLHOCTH MAacChl U
SHEPTHUHU.

/3 | lepext macc u dHEPTUsI CBI3U aTOMHBIX SIED. 1

74 | Dueprus cBszu. JledgexT macc. 1

/5 | DHeprus CBA3U aTOMHBIX SIIED. 1

76 | SlmepHble peakiun 1

/7 | VICTOUHMKU SHEPTUU COJIHIIA U 3BE3]T 1

/8 | SInepHas sHEepreTuKa 1

79 | lenenue sinep ypana. Llennas peaxiust 1




80 | llenHas simepHast peakius 1

81 | Anepubiii  peaktop. IIpeoOpazoBaHue BHYTpPEHHEU 1
HHEPTrUU ATOMHBIX SJEP B DJIEKTPUUYECKYIO SHEPTHIO.

82 | JlJabopatopHas pabora Ned: «M3yuenue paeneHus sapa 1
aToma ypasa no ¢ororpaduu TPEKOB».

83 | AToMHas SHepreTHKa 1

84 | IlpakTnueckoe mNpuMeHEeHUE (GU3NYECKUX 3HAHUM IS 1
3aATBl  OT OMAacHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJIoBeKa PAJMOAKTUBHBIX W3IYUYECHHH; JUIsI U3MEPEHHMS
PaAMOAKTUBHOTO (DOHA U OLIEHKHU €ro 0€30MacHOCTH.

85 | Ilpaktnueckoe mnpuMeHeHHE (U3NUYECKUX 3HAHMU IS 1
3allUTBl  OT OMNAacHOrO BO3ICHCTBUS Ha OpPraHU3M
YeJIoBeKa PAJMOAKTUBHBIX W3IYUYEHHH; JUIsI U3MEPEHHUS
PaAMOaKTUBHOTO (hOHA M OIIEHKHU €ro O€30MacHOCTH.

86 | o3umerpusi. BiumsiHue pagnoakTUBHBIX W3ITyYeHUA Ha 1
’KUBBIC OPTaHN3MBEI.

87 | SAnepubie peakuuu. Mictounnku sHeprun CoJtHITa U 3BE3/I. 1
Snepnas aHepreTuka. OKOJOTUYECKHE  MPOOIEMBI
pabOThl aTOMHBIX 3JIEKTPOCTAHIUH.

88 | TepmosiaepHbie peakiuu 1

89 | HaGmiomeHnue W omucaHue ONTHYECKUX CIIEKTPOB 1
pa3MYHBIX BEIIECTB, HX OOBSCHEHHE Ha OCHOBE
MIPEACTABJIICHUI O CTPOCHUU aTOMa.

90 | Mexanuka. Pemmenne 3amau 1

91 | Mexanuka. Pemmenne 3amau 1

92 | 3akoH coxpaHeHHsI UMITYJIbca. Pemenue 3amau 1

93 | 3akoH coxpaHeHHsI UMITYJIbca. Pemenue 3amnau 1

94 | 3akoH coxpaHeHUs PHEPTrUH. Perenre 3aqad 1

95 | 3akoH coxpaHeHus dHepruu. Pemenue 3ama4 1

96 | Mexannyeckue KojieOaHusl M BOJIHBI. Permenue 3aqau 1

97 | CocraB, ctpoenne wu mpoucxoxaenne ConHEUHON 1
CUCTEMBI.
leoyenmpuyeckas u eeruoyeHMpuU4ecKass Cucmemvl Mupd.
Qu3zuueckas npupooa nebecnvix men CONHEYHOU CUCmeMbl.
IIpoucxoocoenue Conneynotl cucmembi.

98 | bompmue raneTsl COMTHEYHON CUCTEMBI. 1
l'unomesa bonvuiozo 63pwisa.

99 | Masnsie Tena COJIHEUHOU CHUCTEMBI 1

100 | Ctpoenue, nzmydeHus u sBojronus CoJiHIa U 3Be3. 1
Duzuueckas npupoda Connya u 36e30.

101 | Ctpoenue u 3BotOLIUs BeeneHHOM. 1
Crtpoenue Beenennoit. OBomtonust BecenenHoit.

102 | KontponsHass pabotra Ne5: HroroBass KOHTpOJIbHAS 1

pabora
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