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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs COCTaBICHA Ha
OCHOBE TOJOXEHUI W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueid mporpammbl BocnuTanus ¥ KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukan.

[IporpamMa 1o (u3KMKe Ha YpPOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydeToM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHusl y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o  (u3uke — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYy4aloUIMXCSd U OpraHu3alMi0 H3y4deHHs (QU3UKA Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmms3anuu  TpedoBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3U
€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHre y4yeOHOro mMaTrepualia Io rojam
o0ydeHust (1Mo Kjiaccam), NpeajiaracT MPUMEPHYIO IIOCIEI0BATEILHOCTh HM3YUYCHUSI TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YeTe BO3PACTHBIX
0COOCHHOCTEH 00yYarommXcs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3aHUH paboyeii MPOrpaMMEI 10 y4eOHOMY MPEAMETY.

Ou3rKa SBISETCS CUCTEMOOOPA3YIOIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMUEH,
Ouosorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee siCHble OOpa3lpl MPUMEHEHHs] HAy4dHOro MeToja
MO3HAHMS, TO €CTh CIIOCO0a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa W3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHUs
COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTM W UHTEpeca K Hayke Yy
o0ydJaronuxcs.

Wzydyenne ¢u3uku Ha 0a30BOM YpOBHE TMPENIoyiaraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLIMMU €CTECTBEHHOHAYYHYIO TPaMOTHOCTbD:

® Hay4HO OOBSICHSTH SIBICHUS,

® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTI'O UCCIIEIOBAHUS;

® UHTEPHPETUPOBATH JaHHbIE U UCIOJIb30BaTh HAyYHbIE JOKA3aTEIbCTBA IS TOTYUECHUS

BBIBOJIOBY.

Llenu wm3yuyeHuss (QU3MKM HA YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs ONpEAETCHbI B
KOHLENINK penofaBaHus yuedHoro npeamera «®dusmka» B 00pa30BaTeIbHBIX OpPraHU3ALUAX
Poccuiickoit @eneparuu, pean3yonX OCHOBHbBIE 00111€00pa30BaTEIbHbBIE MPOTPAMMBI.

[enu uzydenust pu3uku:

e npuoOpeTeHHe HHTepeca W CTpeMJIeHUS OOydYaloIIMXCs K HAyYHOMY H3yYEHUIO

MPUPOJIBI, PA3BUTHE UX WHTEIJICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
® pa3BUTHE TMIPEACTaBICHUII O HAy4YHOM MeETOJ€ TIO3HaHUs U (QOPMHUpPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;



e (opmupoBaHHE HAYIHOTO MHPOBO33PEHHS KaK pe3yJbTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue NpeACTaBICHUN O POJIN (PUIUKU AJI PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHii;

® pa3BUTHE NPEJCTaBICHUNA O BO3MOXKHBIX chepax Oyaymieil npodeccruoHaIbHON
NEeSTEIbHOCTH, CBSI3aHHOM C (DM3HUKOMN, MOATOTOBKA K JaIbHEUIIEMY 00YYEHHIO B 3TOM
HanpaBJICHUH.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00eCIeUnBaETCS pPELICHUEM CIAeAYIOLUX 3a/1a4:

e mpuoOpereHHe 3HAHUNH O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, AJIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHHIl ONHCHIBaTH U  OOBACHATH (PHU3UYECKHE SBJICHHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB PELICHUS MPOCTEHINNX pacueTHBIX 3aJad C HUCHOJIb30BaHUEM
dbuznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUN HaOIOAaTh TMPUPOAHBIC SBICHUS U BBIIOJHATH OIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTAIbHBIE HCCICAOBAHUS C HCIOJIH30BAHUEM
U3MEPUTEIEHBIX TPHOOPOB;

® OCBOCHHE IPUEMOB pPabOTHI ¢ WHPOpPMAIUECH (U3HUYECKOTO COJCpIKAHUS, BKIIOYAs
WH(GOPMAIIMI0O O COBPEMCHHBIX JIOCTIDKEHUSX (HU3UKH, aHAIU3 W KPUTHUYECKOES
OLICHUBaHKE WH(OPMALIUH;

® 3HAKOMCTBO cO cepamu mpodeccCHoOHATBLHOM ACSITEILHOCTH, CBI3aHHBIMU ¢ (PU3UKOH,
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTIKEHUSX (U3HUYECKOM
HAYKH.

OOmiee yuCilo 4acoB, pEKOMEHOBAHHBIX Ui M3y4eHUs (U3MKH Ha 0Aa30BOM YpOBHE, —

238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefieni0), B 8 kiacce — 68 yacoB (2 yaca B HEJIEIIO),
B9Kiacce—102uaca(3yacaBHeenio).
[Ipennaraemselii B mporpamme mo (u3MKe MepeueHb JTabopaToOpHBIX PadOT M OMBITOB SIBISIETCS
PEKOMEHAATENbHBIM, YUUTEIh JeJaeT BEIOOp IPH MPOBEISHIH Ja00paTOPHBIX PadOT U OIBITOB C
Y4ETOM MHAUBHIYAITBHBIX 0COOCHHOCTEH 00YJaIONIMXCsl, CIIUCKA SKCIIEPUMEHTATBHBIX 3a/IaHHA,
mpeiaraeMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKe.

COJAEPKAHUE OBYUYEHUS

7 KJIACC
®u3uka u eé poJib B NO3HAHNH OKPYKAIOIIEr0 MUPa.

®usuka — Hayka o npupoje. Asnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢uznueckux BenuuuH. Duznyeckue NTpUOOPHI.
ITorpemnocTs n3MepeHuit MexayHapoaHast CUCTEMa €IMHMUII.

Kak ¢usuka u apyrue ecTrecTBeHHbIE HAyKHM H3ydaroT Mpupony. EcrecTBeHHOHAYUHBIH
METOJl TO3HaHMs: HaOJIOJeHHe, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
HKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, O0ObsAcHeHue HalmogaemMoro sipiaeHus. Omnucanue
(bu3MUeCKUX SIBICHHUH ¢ ITOMOLIBIO MOJETIEH

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIE SIBJICHHUSI.



2. @duznueckue MPUOOPHI U MPOIEAYypa MPSMBIX WU3MEPEHHN aHAJOTOBBIM U ITU(POBBIM
npubOpoOM.

Jlabopamopuwie pabomul u onvimel.

Omnpenenenue HeHbl JeJIeHUs HIKAIbl H3MEPUTEIHLHOTO MpHoopa.

N3MepeHne paccTosTHUM.

N3mepenue 06bEMa KUIKOCTH U TBEPAOTO TEA.

Onpenenenue pasMepoOB MaJbIX TEN.

agrwDdE

N3mepenne teMrepaTypbl NpHU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JaTuMKa
TEMIIEpaTyphl.
6. IlpoBemenue wuccineqOBaHUS O HPOBEPKE THIIOTE3BI: JAIBHOCTh MOJETA IIApHKa,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 0O0JIbIlIE, YEM OOJIbIIIE BHICOTA ITyCKa.
IlepBoHaya/IbHBbIE CBEICHUS O CTPOCHHUH BelleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJIbl, MX pasMepbl. ONBITH, JOKa3bIBAKOLINE
JUCKPETHOE CTPOEHHE BELIECTBA.

JIBuxenue uacTtull BemiecTBa. CBsI3b CKOPOCTHU JBUKEHHMSI YaCTUL[ C TEMIIEPaTypOM.
bpoynosckoe nBuxenue, auddysus. BzanmopelicTBue dYacTUIl BEHIECTBA: MPHUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSL ~BELIECTBA: CTPOEGHHUE Ta30B, JKUJAKOCTEH M  TBEPAbIX
(kpucTaminyeckux) Tea. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6pOyHOBCKOTO JIBUYKEHUSI.

2. HaGmopenue nuddysun.

3. HaOmionenue siBIeHHM, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHIL

BELIECTBA.

Jlabopamopnuvie padbomuvt u onvimol.

1. Omenka quameTrpa aToMa METOJIOM PSJIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbIThl 1O HAOJIIOACHUIO TEMJIOBOTO PaCIIMPEHHs ra30B.

3. OmbITHI M0 OOHAPYKEHUIO ACHCTBHS CHII MOJICKYJISIPHOTO TPUTSIKEHHSL.

JIBUKeHHMe ¥ B3aUMO/IeliCTBHE TeJl.

Mexannueckoe IBUXKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBMkKEHHE. (CKOpOCTb.
Cpenssist cKOpoCTb ITPY HEPAaBHOMEPHOM JBMKEHHUH. PacdeT yTH 1 BpEMEHH JBUKEHUS.

SlBnenve wHepnuu. 3aKOH HMHEpIUU. B3auMojaeicTBue Tel Kak TPUYMHA HW3MEHEHUS
CKOpOCTH JIBWKEHHS Teld. Macca kak mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJI B €IMHUIE 00bEMa BEIIECTBA.

Cuna kak XxapakTepucTuka B3aumozeiicTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ NMOMOIIBIKD JWHAMOMeTpa. fIBieHHe TArOTeHHMs M cuia TsokectH. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTh. CrnokeHue CuJl, HAaImpaBJIEHHBIX I10
onHOI npsmoil. PaBHozelcTByronas cui. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
TpeHune B npUpoie U TEXHUKE.

Hemoncmpayuu.

1. HaOnrogenne MexaHMYECKOT'0 ABHKEHUS TeJIa.

2. HM3mepeHue cKOPOCTH MPSIMOJIMHEHHOTO IBUKEHUS.

3. HabmtoneHue siBIeHUS HHEPIIUU.

4. HaOmoneHune U3MEHEHUs CKOPOCTH MPU B3aUMOAEHCTBUU Te.



5. CpaBHeHHE Macc 10 B3aUMOJICHUCTBHUIO TEJI.
6. CnoxeHue CUI, HAIPaBJICHHBIX IO OJTHON TPSIMOI.
Jlabopamopuvie pabomsl u onvimol.
1. Ompenenenrie CKOPOCTH PAaBHOMEPHOTO JABIKEHUS (LIapUKa B HKHJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. OmpeneneHue cpemHedl CKOPOCTH CKOJBKECHHUS OpycKa WIM IapuKa M0 HAKIOHHON
IJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TeNA.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (Aedopmanuu) NpyKUHBI OT
IIPUIIOKEHHOMN CUJIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOUIUXCS IOBEPXHOCTEM.

JaBJjieHre TBEPABIX TeJl, )KMIKOCTEH U ra3os.

Jasnenne. CriocoObl yMEHBIIICHUS U YBETTUUCHUS NaBicHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a OT o0beMa, Temrneparypsl. [lepenaya naBieHus TBEPABIMU TEIaMU, KUJIKOCTSIMHU
u razamu. 3akoH llackans. ITHeBmarnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
riyounsl.  ['mppocratmueckuit  mapagokc. CooOmarommecs cocyabl.  [umapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe aaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3TYLIHON
obonouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Teno. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue necTBusi atMOCHEpPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM 4YacTH Tela |
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IUIOTHOCTHU KHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEN CHIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue 1ulaBaHMs TeN: IJIaBaHUE WM TOTPY)KEHHE Tel B 3aBHCHUMOCTH OT

COOTHOILIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie padomol u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BoJie OT 00b&Ma MOTpyKEHHOM B *KHMIKOCTb
YacTH Tena.

2. OrmpeneneHue BBITAIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TeNO, IMOTPYKEHHOE B

o N

KUJKOCTD.

3. IIpoBepka HE3aBUCHMMOCTH BBITAIKHBAIOIIEH CHIIbI, JEHCTBYIOLIEW Ha TEIo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUIEH CHIIBI, NEHCTBYIONIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMA MOTPYKEHHON B JKUAKOCTh YaCTH TeJa U OT MJIOTHOCTH
KUJKOCTH.



5. KoncrpyupoBaHue apeomeTrpa HIM KOHCTPYUPOBAHHE JIOJKU U ONpEIeleHue eé
IPY30I0ABbEMHOCTH.
Pabdora u MOIIHOCTH. DHEPIHU.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHS pblyara K OJIOKY. «30JI0TO€ TPaBHIIO» MEXAHUKH.
Koaddumment mnonesnoro neiictBus (mamee — KIIJI) mpocteix Mexanm3moB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunetnmueckas M mnoTeHUMalbHas osHeprus. IIpeBpamenue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS YJHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Ompenenenrie pabOTBl CHIBI TPEHUS TPU PABHOMEPHOM [IBIDKEHUHM Tela IO

TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBanue yciaoBHiA paBHOBECHS pblyara.
3. Hsmepenne KIIJ] HakIOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTHUH.
8 KJIACC

TenoBble ABJICHUS.

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM Teopun CTpOoeHMsI BelecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucraminyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TN HA OCHOBE TIOJIOKESHUH
MOJIEKYJISIpHO-KMHETHYecKoil Teopuu. CMaunBaHMe U KalWuIApHbIe sBIeHMs. TemsoBoe
pacIIupeHNe U CXKaTHE.

Temneparypa. CBA3p TeMmepaTypel €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YACTHILI.
Buytpennsas osHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH »SHeEpruu: Tervionepenaya u
coBeplieHre padboThl. Busl Terionepenaun: TEIONPOBOAHOCTh, KOHBEKIIHS, U3JTYUECHHUE.

KonnyectBo TemnoTel. YienbHas TEIMIOEMKOCTh BellecTBa. TemIooOMEeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TEMJoBOro OanaHca. IlnaBieHne um OTBepAEBaHUE KPHUCTAIIMUECKUX
BEIIECTB. YAelbHas TemoTa MasieHus. [lapooOpa3oBanue u KoHjeHcanus. Mcmapenue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KUIEHHS OT
aTMOC(EpHOTO JaBJICHUS.

BrnaxxHocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHHUS.

[Tpunuunsr pabotsl TemmoBeix aBurareneit KIIJ[ TtemmoBoro nsurarens. Temsosbie
JIBUTATEIIN U 3alUTa OKPY’KAIOLIEH CPEb.

3aKOH COXpaHEHMsI U IIPEBPALLECHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. HabGmoneHnne 6pOyHOBCKOTO JIBHYKEHUSI.

2. Habmopenue nudpys3un.

3. Habmronenue siBiIeHU CMauMBaHUs M KalWJUIPHBIX SBICHUH.

4. HabOnrogeHue TETIOBOrO PacIIupPEeHUsI TEIl.



M3MeHeHue naBiIeHUs ra3a Ipu H3MEHEHUH 00bEMa M HarpeBaHUM WIIM OXJIAXKICHUH.
[TpaBuia u3MepeHus: TeMIEepPaTyphl.

Buae! Tenonepenauu.

OxJaxieHue Ipu COBEPLIEHUN PaOOTHI.

HarpeBaHue npu coBepiieHUN pabOThl BHEIIHUMH CUJIAMHU.

10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

11. HaGmroneHre KuIeHusl.
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12. HabnroieHre moCcTOSHCTBA TeMITEpaTyphbl P IIJIaBJICHUU.

13. Mozeny TEIIOBhIX IBUTATENIEH.

Jlabopamopuvie pabomsl u onvimol.

OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKCHHUS.

OMnBITHI O BhIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.

OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

OmnpeneneHue JaBICHUS BO3yXa B OAJUIOHE IIIIPHUIIA.

OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH [ABJICHHUS BO3AyXa OT €ro oOnéMa u

HArpeBaHUs WIH OXJIaKICHHUSI.

6. IlpoBepka rumoOTE3bl JMHEHHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUECKOU TPYOKE OT TeMIlepaTyphl.

ok wn e

7. HabnroneHue u3MeHEHHs] BHYTPEHHEN 3HEPIUM Teja B pe3ysibTare TEIUloNeperadn 1

paboThI BHELIHUX CHIL.

8. MHccnenoBanue sBIeHUS TEMIO0OMEHA PU CMELIMBAHUYU XOJIOJHON U ropsiueil BOJbl.

9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOH MpH TEIUIOOOMEHE C

HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue nporiecca UCIIapeHus.

12. Onpenenenne OTHOCUTENILHON BIAKHOCTH BO3/TyXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHHS JIbA.

DJIeKTpHYeCKHEe 1 MATHUTHBIC SIBJICHHS.

Onextpuzanus Ten. J[Ba poja 2JIEKTpUYECKUX 3apsioB. B3aumonelcTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aWMOJIEUCTBUS 3apSKEHHBIX TEI OT BEJIMYMHBI
3apsJI0B U PaCCTOSTHUSL MEXKTY TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 2nekTpuueckoro noss. IlpuHnun cynepnosunuu
ANIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsnoB. DJIEMEHTapHbIN snekTpudeckuil 3apsa. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS ANEKTPUUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIOBMS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa. McTouHukn
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUH TOK B )KUJAKOCTAX U razax.

Onektpuueckass nenb. Cuia Toka. OIJeKTpHuYecKoe HampsbkeHne. CoNpoTHBIEHUE
IIPOBOJHMKA. YJEIIBHOE CONPOTUBJIEHHME BellecTBAa. 3akoH Owma 1  ydacTka LEMH.
ITocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.

Pabora u MouIHOCTB 37eKTpUUecKoro Toka. 3akoH J[koyns—JIenna. DnexrTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambIkaHUe.

ITocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE MoOJe€.
MaruauTtHoe noje 3eMiIn U €ro 3HaueHue i xKu3HU Ha 3emiie. OnbiT Dpcrena. MarHutHoe mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TeXHHUKE. J[eficTBME MarHUTHOTO MOJIA



HAa TPOBOJHUK C TOKOM. OJEKTpOABHUraTelb IOCTOSHHOTO ToKa. Mcmonb3oBaHue
AIIEKTPOABHUraTeNei B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayeKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnekrporeHepatop. CrocoObl MOMyYeHUS JJIEKTPUUYECKOW HHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpuszanus Ted.
JIBa posa aNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
VYCTpoicTBO U IEMCTBUE 3IEKTPOCKOTA.
DneKTpocTaTUuecKas HHIYKIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.
[TpoBOAHMKY U TUIIEKTPUKH.
MonenrpoBaHe CUIOBBIX JIUHUI SJEKTPUUECKOTO TOJIS.
M cTOYHMKHY ITOCTOSTHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3MepeHne cuiibl TOKa aMIIEpMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HapsKeHUs! BOJIbTMETPOM.
. Peoctar 1 MarazuH conpoTuBIIEHUH.
. B3anmoeiicTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHie HEBO3MOKHOCTH pa3/I€JIeHMsI T0JIFOCOB MAarHUTA.
. MozpenupoBaHre MarHUTHBIX TOJEH OCTOSIHHBIX MarHUTOB.
. OnbIT DpcTena.
. MaruuTHoe 1osie Toka. DIeKTPOMarHur.
. JlelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue sSBIEHUS 3JEKTPOMArHUTHON HHAYKIIUH.
. OniTel Dapanes.
. 3aBUCUMOCTH HalpaBJIeHUS WHAYKIIHOHHOTO TOKA OT YCJIOBUI €r0 BOSHUKHOBEHHUSI.
25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie padomol u onvimel.
OnbITh IO HAOIIOAEHUIO SJIEKTPU3ALUH TEJI HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDIICKTPUKH.
CoOopxka u mpoBepka padOThI IMEKTPUIECKOH MU MOCTOSHHOTO TOKA.
W3mepeHue U peryimpoBaHue CUIIbI TOKA.
W3mepeHue U peryImupoBaHue HAMPsKEHUSL.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HaIpsKEHUS Ha PE3UCTOPE.
7. OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  AJIEKTPHUECKOTO  COMPOTHBIICHUS
IPOBOJHHUKA OT €TI0 JJIMHBI, IJIOIIA/IH ITONIEPEeYHOr0 CeUeHHs U MaTepHuaa.
8. IlpoBepka mpaBuia CIOXECHHS HANPSHKCHUH TIPU TIOCIEAOBATEIIFHOM COCIHMHEHUH
JIBYX PE3UCTOPOB.
9. TIpoBepka mpaBuia Juis CHUIIbI TOKa MPH MApaUIeIbHOM COCTUHEHUN PE3UCTOPOB.
10. Ompenenenrie pabOTHI ANMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UcTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
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12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYLIETO Yepe3 JaMIIOUYKY, OT HaIlpsKEHUS
Ha HEW.

13. Onpenenenue KIIJl narpeBares.

14. UccnenoBanue MarHUTHOTO B3aMMOJICHCTBUS MOCTOSIHHBIX MarHUTOB.

15. 3yyeHre MarHUTHOTO TMIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3/iesieHuN.

16. UccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJCHCTBHS KaTyIIKA ¢ TOKOM U
MarHuTa OoT CHJIbl TOKa U HAIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3yuenne AelicTBUS MarHUTHOTO IOJISt HA TPOBOTHHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue padboTsl SJEKTPOIBUTATEIS.

20. Usmepenue KIIJI snekTpoaBurareibHONW YCTaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHONM WHAYKLHHU: HCCIEI0OBAaHUE
M3MEHEHUH 3HAYEeHMsI U HAIIPABJIECHUS UHAYKIIMOHHOIO TOKa.

9 KJIACC

MexaHnn4yeckue siBJIeHHS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTH
MEXaHMYECKOrO JBHKEHHs. PaBHOMepHOe mpsMoiuHEHHoe aABukeHue. HepaBHoMmepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsss MU MIHOBEHHAs CKOPOCTh Tella IIPU HEPAaBHOMEPHOM
JBUKCHHH.

Yckopenne. PaBHOyckopeHHOE TIpsIMONTHHEHOE ABMKeHne. CB0oOOoMHOE nageHue. OMbIThI
[Nanunes.

PaBHOMepHOe nBMXeHHE MO oKpyxkHOocTH. Ilepuon u wacrora obpamienus. JIuneitHas u
YIJI0Basi CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUJIa TPEHHUS CKOJIBKEHUS, CUJIA TPEHHUS
IIOKOS1, APYTUE BUABI TPEHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHHS. YCKOpPEHHE CBOOOIHOIO TMaJeHus.
JBuxenne 1aHer Bokpyr Comnpa. IlepBas kocmmueckas ckopocTs. Heecomocts u
[epErpys3KHu.

PaBHOBecue MarepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Umnynec Tena. M3menenne umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKCHHE.

Mexanunueckass pabota U MOUIHOCTb. PaboTa cui TsDKECTH, ynpyroctd, TpeHus. CBs3b
sHepruu u pabotel. [loTeHuuanpHas SHeprus Tena, MOJHATOTO HaJa MOBEPXHOCTHIO 3EMIIH.
IToTeHnmanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAHEHUS] MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHUYECKOTO JIBUYKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHHE TyTeH W TPACKTOPHU ABIKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIIEHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS MPSAMOIMHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JABUKECHHUS.



ISl

HaOnronenue nBukeHus Teaa o OKpyKHOCTH.

Habmionenne MexaHMUeCKuX SBJICHHUN, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBXKECHUH OTHOCUTENILHO KaOMHeTa (PU3HUKH.
3aBHCHMOCTb YCKOPEHHMS T€JIa OT MacChl TeJIa U ICUCTBYIOLICH HAa HETO CHUJIBI.
HaOnronenue paBeHcTBa CUII IPU B3aUMOAECHCTBUM TeEIl.

M3menenue Beca Tena Npyu yCKOPEHHOM JIBUKCHHH.

. Ilepenada nmirynbca npyu B3auMOJEHCTBHAU TEIL.

. IIpeoOGpa3zoBanust SHEPrUK IPU B3aUMOJCHCTBUN TEN.

. CoxpaHeHue uMnysibca IpyU HEYIPYroM B3aUMOIECHCTBHH.

. CoxpaHenue uMmysbca Ipu abCOIIOTHO yIIPYroM B3aUMOJICHCTBUY.

. HaGmroienne peakTHBHOTO TBMYKEHUSI.

. CoxpaHeHne MeXaHN4eCKOI SHEepruy Ipy CBOOOJHOM MAJCHUH.

. CoxpaHeHne MeXaHN4YeCKOHN SHEpruy MpU ABMXKEHUH TeJla MO JeHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomol u onvimel.

1.

o

10.

11.

KoHcTpynpoBanue Tpakra ajisi pasroHa M JaJbHEUINIEr0 PaBHOMEPHOTO JIBHXKECHHSI
HIapUKa WM TEJIEKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHsS OpycKa WM JBIJKEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue yCKOpPEHHUsl Tejaa IMPU PAaBHOYCKOPEHHOM JIBM)KEHUHU [0 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHU MPH PABHOYCKOPEHHOM JBI)KEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka ruMmoOTE3bl: €CIM HPU PAaBHOYCKOPEHHOM JBM)KEHHUM 0€3 HadaabHOU
CKOPOCTH IYyTHM OTHOCSTCS KakK psJ HEYETHbIX YHUCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJJMHAKOBBI.

WccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIbI HOPMAaJIbHOTO
JTaBJICHMUSL.

Omnpenenenne kodpUIeHTa TPEHUS CKOIBKEHHS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Onpenenenne pabOTHl CHJIBI TPEHHUS TMPU PABHOMEPHOM JBHKEHUU Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenne paboOThl CUJIBI YIPYTOCTH MPU TOABEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Mexanu4yeckue Koje0aHUS U BOJTHBDI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: MepHOA, 4acToTa,
amMIuMTyna. MaTtematTuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dSHepruu mpu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue konebanus. BeiHyxnenasie konebanus. Pesonanc. MexaHn4eckue BOJIHEI.
CBolicTBa MexaHN4ecKUX BOJIH. [IpoiosibHbIE U OnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKHE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMii TN MO/ IeHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
2. HaGmopnenue xoneOaHuil rpy3a Ha HUTU U Ha TIPY>KUHE.

3. HaOGmroneHne BEIHYKICHHBIX KOJICOAHHI U pe30HaHCa.



4. PacnpocTpaHeHHE MPOJAOIBHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEIH ).
5. HaGnroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

7.
BHEKTPOMaFHHTHOG moJie 1 3JICKTPOMAarHMTHbIC¢ BOJIHbI.

SJIGKTpOMaFHI/ITHOC I1O0JIC. 9J'IeKTp0Mal"HI/ITHBIe BoyiHEI. CBolicTBa QJICKTPOMAroHUTHBIX

ponH. IlIkana OJICKTPOMAariMuTHBIX BOJIH. Hcmonn3oBanne SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH

CBsI3H.

OnpezneneHue 4acTOThI U EPHOAA KOeOaHUH MaTeMaTUYECKOr0 MasiTHUKA.
Omnpenenenne 4acToThl ¥ IEpUO/1a KOJIeOaHUH IPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTH TEpUoJa KoJeOaHWH MOJBEHIEHHOTO0 K HHUTU Ipy3a OT
JUINHBI HUTH.

HccnenoBanue 3aBUCMMOCTH Iepuoja KoseOaHUN NMPYKMHHOTO MasTHUKA OT Macchl
rpysa.

[TpoBepka HE3aBUCHMMOCTH Iepuoja KojeOaHuil rpys3a, MOJBEUIEHHOTO K HUTH, OT
Macchl rpysa.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Ilepuoja KoJIeOaHUH MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBa CBETA.

Jlabopamopnwvie pabomot u onvimeul.

1. W3ydeHwue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIILI0 MOOUIIBLHOTO TenedoHa.

CaeToBbl€ SIBJICHHS.

JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.

ITpenomiienue cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEee OTpakeHUE CBETA.
Hcnonp30BaHne OTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOAX.

Jlunza. Xox mnyweit B mumH3e. Onrtuueckas cucrema ¢oTroanmnapara, MHKpOCKONa u
Teneckona. ['na3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHHE CIIEKTPAIbHBIX [[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

WooNoakr~WDE

[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.

OtpaxkeHue cBera.

[Tomy4yenue n300pakeHHid B TNIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBOI.

Xon yueit B coOuparomiei Junse.

Xox JIydeil B paccenBarole JIUH3E.

[Toryuenue n300pakeHU C TOMOILBIO JTUH3.

[Tpuniun neiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mopens riasa.
11. Paznokenue 6emoro cBeTa B CIEKTP.



12. Tlomydenue Genoro cBeTa MpH CIOKCHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPa)KEHHUS CBETOBOT'O JIyda OT YIJla MaJeHHUs.

2. H3yueHue xapakTepUCTUK N300paKeHHs MPEAMETa B IUIOCKOM 3epKaJe.

3. HccnenoBaHue 3aBUCMMOCTHU YIJia MPEIOMIICHHSI CBETOBOTO JIy4a OT yrja MaJeHus Ha
TPaHUIIE «BO3TYX—CTEKIIO.

[Tony4yeHnne n300paxeHnit C MOMOIIBIO COOMPAOLIEH JTHH3HI.

Omnpenenenne GOKyCHOTO PacCCTOSTHUS M ONITHYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOro CBETa B CIIEKTP.

OIMBITEL 110 BOCIIpUATHUIO LBCTA MPEAMCTOB IIPpHU HUX HaGJIIOI[eHI/II/I 4Cpe3 IBCTOBLIC
(GUIBTPHL.

No ok

KBaHTOBBIC IBJICHUS.

Oneiter Pe3epdopna u mranerapuas mozennb aroma. Mogens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PamunoaktuBHOCTE. Ausbda, Oera- u ramma-mznydeHus. CTpOCHHE aTOMHOTO siipa.
Hyxnonnas wmopgens atomHoro sapa. M3oromsl. PanuoaktuBHble mnpeBpamienus. [lepuon
MOJTypacnaaa aTOMHBIX siJIep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHbIX siaep. CBsa3p Macchl U sHepruu. Peakumm cuHte3a u geneHus sjep. Mcrounuku
sHepruu CoJlHLIA U 3BE3L.

Snepunas suepretuka. JleiicTBHs palMOAKTUBHBIX U3JIy4E€HUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOIIECHHUS.
CrexTpsl pa3IuyHbIX T'a30B.

Cnextp Bopopo/a.

Habumonenue tpekoB B kamepe BuibcoHa.
Pabora cuéTunka HOHU3UPYIOMIMX U3TYyUSHUH.

ok wn

Perucrpanus uzinyyeHus IpupoIHBIX MUHEPAIOB U MTPOAYKTOB.

.]Iaﬁopamopnbte padomol u onvimol.

1. HaOnromeHue CIUTONIHBIX M JJMHEHYATHIX CIIEKTPOB U3TYUCHUS.

2. HWccnemoBanue TPEKOB: WM3MEpPEHUE SHEPTUM YACTUIBI 110 TOPMO3HOMY IyTH (I10

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO QoOHA.

IToBTOpHTEIBLHO-00001IAKOIIINIH MOYTb.

[ToBTOpHUTENBEHO-0000IIAOMIMK  MOAY/Ib  IpeJHa3HaueH JUIsl CUCTEeMaTH3aluu U
0000111eHUs] TPEMETHOTO COJIEPKAHMS U OTbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YyYEHUHU
BCEro Kypca (PU3MKH, a TakKe /sl MOATOTOBKH K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢buznke st 00yJarommxcs, BBIOPABIINX 3TOT YU€OHBIH MpeIMeT.

[lpy wW3ydeHWUM [JaHHOTO MOIYJS PEATH3YIOTCS UM CHCTEMATH3HPYIOTCS — BUJIBI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOecrneumBaeTcs JAOCTHXKEHHE NPEIAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToB 0OyueHHs, (OpPMHUPYETCS €CTECTBEHHOHAay4YHas
TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICJAOBAHUS SIBICHUH TMPHPOIBI W TEXHHKH,
OBIIQJICHUE YMEHHSIMHU OOBSICHATh (HU3UYECKUE SIBICHUS, MPHUMEHSS TIOJyYeHHBIC 3HAHHSA,
pelaTh 3aJauu, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNHMAIBHO NEeSITeIbHOCTHBIM XapakTep JAHHOTO pa3jielnia peaan3yeTcs 3a c4ET Toro,
yTO 00yUaroluecs BHIMOIHIIOT 33JaHNSI, B KOTOPBIX UM MpeJiaraeTcs:



Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PAclo3HABAaTh U HAYYHO OOBIICHATH (DU3HUYECKHE SBIICHHSI
B OKPYKaroUIEN IPUPOJE U TOBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NYCCKUX SBJICHHIA, B TOM YUCIE IS
MPOBEPKH THIIOTE3 U TIOJIYYCHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HayYHBIC OCHOBBI Han0oJiee BAXKHBIX IOCTUKCHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUIECKOTO MCIIOIh30BAHUS Pa3IMUHBIX HCTOYHUKOB YHEPTHH HAa OCHOBE 3aKOHA
MPEBPAICHHSI U COXPAHCHHSI BCEX U3BECTHBIX BUOB YHEPTHUHU.

Kaxnas w3 TeM [aHHOrO MOMAYJS BKJIIOYAET OSKCICPUMEHTAIBFHOE HCCIICIOBAHUE
oboOmraromero xapakrepa. Moayb 3aBepiiaeTcsi MPOBEICHHEM JHATHOCTHYECKOW U OLIEHOYHON
paboThI 32 Kypc OCHOBHOT'O 00IIIET0 00pa30BaHMUS.

INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuenne ¢(U3MKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha
JOCTUKEHHUE IMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTaTOB.
B pesynprare wusyuyeHus GU3MKH Ha YPOBHE OCHOBHOIO o00mero oOpa3oBaHus y

oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEIYIOIIUE TUYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) maTpHOTHYECKOr0 BOCTIMTAHMS:

® - IPOSIBJICHHE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (M3HYECKOM
HayKH;

® - [[EHHOCTHOE OTHOUIEHHE K TIOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PU3UKOB,

e 2) rpa’kAaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

® - F'OTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIE€HUU OOLIECTBEHHO 3HAYUMBIX M 3TUYECKHUX
po6JIeM, CBA3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHHUEM TOCTUKEHUN (PU3UKH;

® - 0CO3HaHUE Ba)XHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JESATEIILHOCTH YUEHOT0;

e 3)3CTeTHYeCKOro BOCIIMTAHMSA:

® - BOCHPUATHE ICTETUUYECKUX KayecTB (U3NYECKON Hayku: €€ rapMOHMYHOIO MOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

® 4) 1IeHHOCTH HAYYHOI'0 NO3HAHUS:

® - OCO3HAaHHE IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIIAIOIIEH KYJIbTYPBI;

® - pa3BUTHE HAyYHOH JIF0OO3HATEIbHOCTH, HHTEPECa K UCCIIE0BATENILCKOM NesTEIbHOCTH;

e 5) ¢popmupoBaHHs KYJAbTYPbI 310POBbS M IMOIHOHAJIBLHOIO 0JIArONOIyYHs:

® - OCO3HAaHME LEHHOCTH Oe30macHoro obpa3a *XHM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IaCHOTO TIOBEAEHUS Ha TpPaHCIOpTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TETIJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

e - cOpMHPOBAHHOCTh HaBbIKa pedUIeKCUU, IPU3HAHUE CBOETrO MpaBa Ha OMMOKY U TaKOTro
e MpaBa y Jpyroro 4enoBeKa;

e 6) TPy10BOro BOCIIMTAHUS:

® - aKTMBHOE YYacTHE B PEUICHWU MPAKTUYECKHUX 33134 (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U COIMAJbHOM HAaNpaBiIECHHOCTH,
TpeOYIOMHX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

® - UHTEpeC K NPaKTHUYECKOMY U3YUYEHUIO MPOQeCcCchii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOTHYE€CKOT0 BOCIIUTAHUS



® - OpHCHTAlMs HAa TpUMEHeHWEe (UM3MYECKUX 3HAHWW JJs pelIeHds 3adad B objactu
OKpY’Karolllel cpenbl, MIIAHUPOBAHUS MOCTYIKOB U OLEHKU MX BO3MOKHBIX MOCIEACTBHMA
JUISL OKPY>KalOIEeH CpeJibl;

® - 0CO3HaHHUE II00aTbHOIO XapaKTepa SKOJOTHUYECKUX MPOOIeM U MyTeil UX pelIeHHUs;

e 8) aganTauuM K M3MEHSIIOIIUMCS YCJIOBUAM COIMAJIBHON U MPUPOIHON Cpeabl:

e - TOTPeOHOCTH BO B3aMMOJICUCTBUM TIPU BBINOJIHEHUU HCCIECIOBAHUN U TPOEKTOB
(bu3nyYecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM APYTUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO 1eATEIbHOCTb;

e - moTpeOHOCTh B ()OPMUPOBAHWM HOBBIX 3HAHH, B TOM uucie (OPMYyITUPOBATH HIIEH,
MIOHSTHSL, TUTIOTE3bI O (PU3HUECKUX OOBEKTaX U SIBICHUSIX;

® - OCO3HaHUE JNePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DUBUKH;

® - IUTAHUPOBAHHE CBOCTO PA3BUTHS B MPHUOOPETCHUN HOBBIX (PH3UUECCKIX 3HAHUI;

® - CTpeMJICHUE aHATM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U IKOHOMUKH,
B TOM YHCJIC C UCIIOIh30BaHUEM (PU3NICCKUX 3HAHUM;

® - OILICHKAa CBOUX JCHCTBUU C YYETOM BIMSHHUS HA OKPYXKAIOUIYIO CPEAy, BO3MOXKHBIX
rJ100aTbHBIX TOCTIEICTBUM.

METANPEAMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIEro
oOpa3oBanusi y oOyuyatomierocsi OyayT cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalIbHbIEC yueOHbIE NIEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1ornyeckue neiicTBus:
e BBIIBJISATH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SABICHHMN);
® yCTaHABJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIACCU(UKALMU, OCHOBAHUS JUI 0000IEHUS
U CPaBHCHUS;
® BBIIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B pacCMaTpUBaeMbIX (akTaX, JAHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BBUIBJIATH NMPUYMHHO-CJIEJICTBEHHbIE CBA3M NPU U3YYCHUHM (PU3MUECKUX SIBICHUNA WU
IPOIIECCOB, JIENIaTh BBIBOABI C WCIIOJIB30BAaHUEM JIEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3SX (PU3NUECKUX BEINYMH;
® CaMOCTOSATEIbHO BbIOMpaTh crmoco0 pemieHus Yy4yeOHOM (Qu3mueckol 3agauu
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASAIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).
Bba3zoBble uccienoBarebckme 1eiCTBUSA:
®  HCMOJb30BATH BOIPOCH KaK UCCIIEAOBATENLCKUN MHCTPYMEHT MO3HAHUS;
® [POBOJUTH IO CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(bU3UYECKU IKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
® OIICHUWBaTh Ha MPUMEHUMOCTbh U JIOCTOBEPHOCTh MH(OpPMAIMIO, TIOTYUYEHHYIO B XOJ€
MCCJIETOBAHMSI MJTU SKCIIEPUMEHTA;



CaMOCTOSITENIbHO  ()OpMYJIMpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yibTaraM
NPOBEIEHHOTO HAOIIOACHNS, OIIBITA, NCCIIECOBAHMS;

IPOTHO3UPOBATH BO3MOXHOE JajlbHEiIIee pa3BUTHE (PU3MYECKUX MPOLIECCOB, a TAKKE
BBIJIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTUH B HOBBIX YCIIOBHSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

INPUMEHATh Pa3IMYHBIE METOJbl, MHCTPYMEHTHl W 3alpOChl NPU TOMCKE U OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHO! (PU3NUecKoil 3a1auu;
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETHPOBATH WHPOPMAIMIO PA3THYHBIX
BUJOB U (pOPM IIPEICTABICHHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMANbHYIO (hOpMy TMpeAcTaBieHus HHOpManK U
WITIOCTPUPOBATh pEIIaeMble 3a/1auid HECIOXHBIMH CXEMaMHM, JuarpaMMaMi, HHON
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XoJe OOCyXAeHHs Y4eOHOro MmaTepuana, pe3yldbTaToB JabOpaTOpHBIX padboT u
MIPOEKTOB 33JaBaTh BOIPOCHI MO CYHIECTBY OOCYKIAaeMOU TeMbl M BBICKA3bIBAThH HJICH,
HAICJICHHBIC Ha PEIICHUE 3a/1a4H U MMOJIepKaHne OJIaroKelaTeIbHOCTH OOIICHNS;
COMOCTABJISATh CBOU CYXICHHS C CYXACHUAMU JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXKUBATh Pa3JININE U CXOJCTBO MO3UITHIA;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

nyOIMYHO  TPEJICTaBISITH  PE3yJAbTaThl  BBIMOJHEHHOTO  (PU3MYECKOTO  OIMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh M MCMOJb30BaTh MPEUMYILECTBA KOMAH/IHON W WHAUBUAYAIbHOH pabOThI
IIPY PEUICHUU KOHKPETHOH (pr3mueckor mpoOIeMsr;

MPUHUMATH [EJTM COBMECTHOW JIEATEIHHOCTH, OPTaHW30BBIBATH JACHCTBHS 1O €€
JOCTHIKEHUIO: PACIPEIeNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JIIOJIEH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTHUTas KAd4eCTBEHHOTO pE3ysbTara MO CBOEMY
HATPABIEHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI,
OIICHWBATh KA4eCTBO CBOEr0 BKJIaga B OOMMA TPOAYKT 10 KPUTCPHUSM,
CaMOCTOSTENHEHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJIHTI/IBH])Ie YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBUSA

Camoopranusanus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOMIMX JUIsl PeIIeHUS
(bu3nUecKrux 3HaHUM;

OPUEHTUPOBATbCA B Pa3IMUYHBIX MOAXOAAX IPUHATHS PEIICHUH (MHIUBUAYAIbHOE,
IIPUHSTHE PELLIEHUS B IPYIIIIE, IPUHATHE PEIIEHUI IPYNIION);

CaMOCTOSITEJIbHO COCTAaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIIOBaHU C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEIICHNN;

JienaTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh aICKBATHYIO OICHKY CUTyalluu U NIpECJIarath jiaH eé HN3MCHCHHUA,



OOBSICHATh TPUYMHBI JIOCTUKEHUS (HEJOCTMXKEHUS) pe3yJabTaToOB JIEATEIBHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHTb KOPPEKTUBBI B JI€ATEIHHOCTh (B TOM YHCJIE B XOJ BHIIMOJIHEHUS (PU3HMUECKOTO
UCCIIEIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO APYroro yejaoBeKa B XOJIE CIIOpa WK AUCKYCCUU Ha HAYYHYIO
TE€My, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peuleHHH (QU3UYECKUX 3a1ad WiIH B
YTBEPKACHUSIX HA HAYYHbBIE TEMbI M TAKOE )K€ IIPaBO JPYToro.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOydenus B 7 KJjacce MpeIMeTHbIE pe3yabTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTtb CHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHUYECKHE sBJIEHHs, HaOIIOCHNUE,
9KCHEPUMEHT, MOJIEJb, TUIIOTE3a, CIAUHHIBI (PU3UUECKUX BEIMYUH, aTOM, MOJEKyJa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKUJKOE, ra3000pa3HOE), MEXaHUYECKOe
JIBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpPaeKTOpusi,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIaCTHYECKasl), HEBECOMOCTb,
COOOLIAOIUECS COCYIbI;

pasnnyath siBiieHus (audysus, TemIoBoe ABUKEHHE YaCTULl BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBM)KEHUE, MHEPLUs, B3aUMOJCHCTBHUE Tell, paBHOBECHE
TBEPABIX TN C 3aKpeIIEHHOW OChIO BpalleHMs, Iepefada JaBleHUs TBEPIAbIMU
TeJIaMH, KUAKOCTSIMHU U razaMu, aTMoc(epHoe JaBjieHHe, [IJIaBaHue Tell, IPEeBpaIlCHUs
MEXaHUYECKOM SHEpIrun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILEM MHpE, B
TOM 4ucie (PU3NYECKHE SIBICHUS B IMPUPOAE: MPUMEPhl ABMKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, ACHCTBUE CWIBI TPEHMsS B INPUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHMS HA >KMBOM OpraHu3M, IJaBaHHE pbIO,
pblYary B Tele YeloBeKa, MIPU 3TOM MEePEeBOJUTH MPAKTUUYECKYIO 33Jauyy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHU;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3NUECKHe SBJIECHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MyTb, CKOPOCThb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tella, cujla TpPEHUs, JIaBJICHUE
(TBEpOro TeNa, JKUAKOCTH, Ta3a), BBHITAJKUBAIONIAs CHJIA, MEXaHWYeckas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJE3HOro AECUCTBUS
MEXaHM3MOB, KMHETUYECKasi W MOTEHLHUAJIbHAsl DHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPaKTOBAaTh PU3NYECKUI CMBICI HCIIOIb3YEMbIX BEIMYUH, UX 0003HAYEHHSI U €IMHULIBI
(GU3NUEeCKUX BEIMYMH, HAXOMUTHh (POPMYIBI, CBS3BIBAIOIIME JAHHYIO (PU3HMUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TIpaUKH H3YUYEHHBIX 3aBHUCUMOCTEH
(UBUYECKUX BEIMYNH,



XapakTepu3oBaTh CBOMCTBAa Tel, (DU3MYECKHE SIBICHUS U TPOLECCHl, HCIOIb3Ys
mpaBujia CJIOXKEHMs CUi (BIOJIb OJTHOW TpsiMOiA), 3akoH ['yka, 3akoH I[lackamns, 3akoH
Apxumena, MpaBWIO paBHOBECHS pbluara (0J0Ka), «30JI0TO€ MPaBUIO» MEXAaHUKH,
3aKOH COXpaHEHUs MEXaHWYECKOM DHEpruu, IpU OTOM J1aBaTb CIOBECHYIO
(bopMynHpOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BbIPAKEHUE;

OOBSICHATh (PU3UYECKUE SIBIICHHS, MPOIECCHI M CBOMCTBA Tel, B TOM 4YHCJIE U B
KOHTEKCTE CUTyaluil MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh IMPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 1—2 JIOTMYECKUX I1aroB ¢ Onopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBAa (PHM3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1—2 JeHCTBHA, WCHONB3YySd 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIIME (U3MUECKHE BEIWYMHBI: HAa OCHOBE aHajlM3a YCJIOBUS 3aJauu
3allUCBIBaTh KPATKOE YCIIOBHUE, MOJCTABIATh (PM3NYECKHE BEIUYMHBI B (OPMYIIBI U
IPOBOJIUTH PAacy€Thl, HAXOAUTh CIIPABOYHbBIC JAHHbIC, HEOOXOAUMBIE AJIS PEIICHUsS
3a[a4, OIEHUBATh PEATMCTUIHOCTD MOTYYSHHON (PU3NIECKON BETMUNHBI,
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh MPU HOMOIIM (DU3HYECKHX
METO/OB, B OIHMCAHWM HCCIECNOBAHMUS BBIICIATH IPOBEPSIEMOE IIPEAINIOIOKECHHE
(rumore3sy), paszauyaTh M HMHTEPIPETUPOBATH IMOJTYYEHHBIH pe3yibTaT, HAXOIUTh
OLIMOKH B XOJI€ OIIBITA, JIe/1aTh BBIBO/BI I10 €I0 PE3yJIbTaTaM;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATh IPOBEPsiEMble NPEANON0KEHUs, COOMpPaTh YCTAaHOBKY W3
NPEIOKEHHOTO 000PYAOBaHUS, 3aIUCHIBATH XOJI OIBITA M (POPMYITHUPOBATH BHIBOJIBI;
BBINOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIIEPaTypbl C HCIOJIb30BAHUEM AHAJOTOBBIX W HU(POBBIX MPUOOPOB, 3aIHCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
IIPOBOAMTH HCCIIEOBAaHUE 3aBUCUMOCTU OJHOW (PM3MUYECKON BEIMYHMHBI OT APYrou ¢
HCIIOJIb30BaHUEM IPSMBIX U3MEpPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
T€na OT BPEMEHM JIBUKEHUS TEJla, CUJIBI TPEHUS CKOJIBKEHUS OT BEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaIu
COIPUKOCHOBEHUS TEJI, CWIIBI YIIPYTOCTH OT YJUIMHEHUs IPYKWUHBI, BBITAJKUBAOIIECH
CWIbl OT OOBEMa MOrpyKEHHOM 4YacTM Tena M OT IUIOTHOCTU JKHMJKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT IIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH TJaBaHMS TeJN, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMsS, COOMpATh YCTAHOBKY U  BBINOJHATH
U3MEpEeHUs, cleaysl MpeIoKEHHOMY IUIaHy, (PUKCUpPOBAaTh PE3yNbTaThl MOTYYEHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOauIl M TpaduKoB,
JIEJIaTh BBIBOJIBI 110 PE3YNIbTaTaM UCCIIEOBAHMS,

NPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKHX BEIMUYMH (TJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO TeNa, CUja TPEHHsS CKOJIBKEHHMs, JaBJIEHHE BO3/ayXa,
BBITAIKMBAIONIAs CHJIA, JEHCTBYIOIIAs Ha TMOIPYXKEHHOE B KUAKOCTh TEJO,
KOA(p(UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CleAys MPeasIOKEHHON
MHCTPYKILIMU: TIPU BHIMOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTANIBHYIO YCTAaHOBKY
Y BBIUUCIISITH 3HAUEHUE NICKOMOM BEIIMUMHBL,

coOioiaTh TMpaBWJa TEXHUKH 0Oe30MacHOCTH IMpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHNEM;



yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phlUar, NOJBUKHBIN 1
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha UX ONMCaHUA (B TOM YMCIE: MOALIMIHHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, TMAPABIMYECKHM INpPEecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM HAacoc,
apeoMeTp), UCHONb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOIUMbIE
(du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpalIeHud ¢ NpUOOpaMH U TEXHHYECKUMH YCTPOHCTBAaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYKalolllei cpee;

OCYILECTBIISATh OTOOp HMCTOYHMKOB HMH(popManuu B MHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCA 3HAaHUM U ITyTEM CPAaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIACISATH WH(POPMAIIHIO, KOTOPAst SBISETCS TPOTHBOPEYHUBON
WJI MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh IIPU BBIIOJHEHUH YYEOHBIX 3aJlaHUI HAYYHO-IOMYJISIPHYIO JIUTEPATYPy
($u3NYECKOro COJEp)KaHUs, CIPABOYHbIE MaTepualbl, pecypchl cetu HHTepHer,
BJIAJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opManuu (GU3NYecKoro copepkaHus, B TOM 4UCIIe MyOJUYHO Je1aTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPH ITOM
IpaMOTHO HWCHOJb30BAaTh M3yYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALUENH;

[P BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIEA0BAaHUMN paclpeaensaTh 0013aHHOCTH B
IPyNIE B COOTBETCTBUHU C ITOCTABJIEHHBIMHU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aZeKBaTHO OIIGHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIH,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJIEHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

WCIIOJIb30BaTh MOHSATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBH)KEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIC Tena,
HACBHIIIECHHBI U HEHACBIIICHHBIN Map, BIa)XHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, FIEKTPUIECKOE
10JI€, MPOBOJHUKUA W AUDIEKTPUKHU, MOCTOSIHHBIM DJIEKTPUYECKHM TOK, MarHUTHOE
T0JIE;

paznuyaTh SIBJICHUS (TEIUIOBOE pACUIMPEHHE W C)KaTue, TeIionepenaya, TErIoBOe
paBHOBECHE, CMAYMBAHHWE, KaNWULSIPDHbIE SBICHMS, UCIIAPEHHUE, KOHICHCALUs,
TIJIABJICHHUE, KPUCTAJUTU3ALMS (oTBepaeBaHue), KHUIIEHUE, TerJIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), DJICKTPHU3AlUs TeJ, B3aUMOJICHCTBHE
3apsaa0B, JACHUCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MAarHuTOB, JAEHCTBUE MArHUTHOTO IIOJS HA MPOBOAHUK C TOKOM, JIEKTPOMArHUTHAS
WHIYKIMSA) TIO OINHWCAHUI0 WX XapaKTEePHBIX CBOWCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONTIUX TaHHOE (DU3NIECKOE SBIICHUE;



pacrio3HaBaTh MPOSIBIIEHUE U3YUYCHHBIX (PM3MUECKUX SIBICHUI B OKPYKAIOLIEM MUpE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUST B MPUPOAE, KpHUCTaulbl B mpupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, MHeEs, CHera,
JJIEKTPUUYECKUE SIBIEHUS B aTMoc(epe, dIIEKTPUYECTBO HKHUBBIX OPraHU3MOB,
MarHuTHOE Moisie 3emild, JIpel( IOIHCOB, pOJib MAarHUTHOIO MHOJS JUId KU3HM Ha
3emJie, OJSPHOE CHUSHUE, IIPU ATOM IE€PEBOJUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCHIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSsS SHEpPrus, KOJUYECTBO TEILIOTHI, YyHAEIbHAas
TEIUIOEMKOCTh ~ BEILECTBA, YyJelbHAas TEIUIOTa IUIABJICHHUA, YACHIbHAs TEILIOTa
napooOpa3zoBaHMs, y/AelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQMHUIMEHT IOJE3HOrO
JICHCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BJIAXKHOCTb BO3/YyXa, DJIEKTPUYECKHUU
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAIpsDKEHHUE, COINPOTUBIEHUE IPOBOJHUKA,
yJlelIbHOE COIPOTHUBIICHHE BELIECTBA, pad0Ta U MOIIHOCTb 3JIEKTPUYECKOI0 TOKa), IPU
ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NUYECKUH CMBICI HCIOIb3yEeMbIX BEJIUYHUH,
0003HaUeHHS ¥ €IUHUIBI (PU3NYECKUX BEIWYHH, HAXOAUTh (HOPMYJIBI, CBA3BIBAIOIINE
JAHHYIO (HU3UYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U TPOLECCHl, HCIOIB3Ys
OCHOBHBIE IIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA,
OPUHIUI CYNEpNo3UuIUKY Mojel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa ans ydacTka uenu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHCHIBATH €T0
MaTEMaTUYECKOE BBIPAKECHHUE;

OO0BACHATH (PpU3MUECKHE MPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin IPAKTUKOOPUEHTUPOBAHHOI O XapakTepa: BBISBIIATH
NPUYMHHOCIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INAroB ¢
ornopoi Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3HUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacu€THble 3a7aud B 2-3 JACWCTBUS, MCNONb3yd 3aKOHBI U (OPMYIIbI,
CBs3bIBaroIlMe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3alMChIBaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX JJIS PELICHUS 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE ISl €€ pPelleHus, IPOBOAUTH PacuEThl U
CpaBHMBATh MOJYYEHHOE 3HaUeHHE (PU3MUECKOM BEIMUYMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIUA (PUINYECKUX
METOJIOB,  MCIIONb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEIAECHUS HCCIEAO0BaHUS,
JIENIaTh BBIBOJIBL;

IPOBOJUTH OMBITHI MO0 HAOMIOJCHUIO (PU3MUECKUX SBICHUN WIN (PU3NYECKHX CBOWCTB
Tesn (KamWwUISIpHBIE SIBICHHS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béma,
TEMIEPATYPbI, CKOPOCTH TMPOIIecca OCTHIBAHUS U HarPEBAaHUS MPU U3TYYEHUH OT LIBETa
W3JIyJaroniel  (MOTrJIomaroie) MOBEPXHOCTH, CKOPOCTh HCHApPEHUsT BOJBI  OT
TEMIEPATYPbl JKUAKOCTM W IUIOIIAJU €€ IIOBEPXHOCTH, DJJIEKTpHU3alMs Tel U
B3aMMOJIEMCTBUE DJIEKTPUUYECKUX 3apsiOB, B3aUMOJECHCTBUE IMOCTOSHHBIX MarHUTOB,
BH3YaIM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS



Ha MPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOABUIATEIIS
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh IPOBEPSEMBbIC MPEANOI0KEHUs, COOUPATh
YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OpyJOBaHMs, OINMCHIBaTH XOJA OINbITa U
(dbopMynTUpOBaTH BHIBOJIBI;

BBITOJHATH NPSMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIbHON BIAXXHOCTH BO3/yXa,
CWJIBI TOKA, HANpPsDKEHUS C MCIOJIb30BAHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
(¢u3nUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl HM3MEPEHUH C Y4ETOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

MIPOBOJMTH WCCIICIOBAHKUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTHUBIICHUS IIPOBOJHUKA OT
€ro JJIMHBI, TUIOIAJAN MONEPEYHOr0 CEYEHUsl U YJAEIbHOTO CONPOTUBIICHUS BEUIECTBA
IIPOBOJIHMKA, CHJIBI TOKA, UJIYILETO Yepe3 NPOBOJHUK, OT HAMPSKEHUsI HA IPOBOHUKE,
UCCIJIEJOBAHKE I10CJIEIOBATEIbHOIO U IapaJlIeIbHOIO COEIMHEHUN IPOBOJHUKOB):
IUITAHUPOBATh HCCIEIOBaHUEe, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHS, CICHYs
PeJIOKEHHOMY IUIaHy, (PMKCHUPOBATh PE3yNIbTAThl MOJIYYEHHON 3aBUCUMOCTU B BUJE
TabNuI ¥ rpaduKoB, IeJaTh BHIBOJBI 10 PE3yIbTaTaM HUCCIIEIOBAHUS;

MPOBOJANTH KOCBEHHBbIE H3MepeHUs (U3NYECKUX BENUYHMH (yIeNbHas TEII0EMKOCTh
BEIIECTBA, CONPOTUBJICHUE MPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOUpaTb AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IPEJI0KEHHOW MHCTPYKLUHU, U BBIYUCIIATh 3HAUEHUE BETUUUHBL;

coOioaTh TMpaBWia TEXHUKH 0Oe30macHOCTH mpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUA (B TOM YHCJE: CUCTEMa OTOILJICHHS JTOMOB,
TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp, BOJBTMETP, CUETYHK AIEKTPUUYECKOU
SHEpPruM, 3JIEKTPOOCBETUTENbHbIE NPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPONPHUOOPHI
(mpuMepbl), SJIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUTATEIh
IOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (U3MYECKHX SIBICHUH U
HEo0Xo/iuMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUUYECKHE YCTPOHCTBA M H3MEpPUTENIbHBIE NMPUOOPHI IO
cXeMaM M CXEMaTM4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOPAaHHUs, 3JIEKTPOCKOI, PEOCTar), COCTAaBIISThH
CXEMBbI 3JIEKTPUUECKUX LIEeTel C MOCIeN0BaTeNbHbIM U NapauleIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPUUECKUX IIeTIeH;
OPUBOJIUTH TpPUMEPHl (HAXOIUTh MHPOpPMAIMI0 O NpUMepax) NPaKTUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HM Uil oOOecredeHus
0€30MacCHOCTH TpH OOpalleHud C NpUdOpaMu U TEXHUYECKUMH YyCTpOicTBaMmuy,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYKarollleu cpee;

OCYIIECTBIISATh TMOUCK HHGpopManuu ¢usnueckoro coaepxanus B HTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHS JOMOJHUTEIbHBIX HCTOYHHKOB
BBIJICNIATE MH(QOPMALIMIO, KOTOpas SBJISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIIOJHEHUU YUEOHBIX 3a/laHM HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3nyecKOoro cojaep)kaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu WHTepHer,



BJIa/IeTh MpUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKUE YCTHbIE COOOIIeHHUs, 0000IIas
WH(GOPMAIINIO U3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COJCpIKAHUS, B TOM YHUCIIC
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl  MPOEKTHOM WM  HCCIIEJOBATEIbCKOM
JIEATEIbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BaTh U3YYECHHBI MOHATHMHBIA anmapar
Kypca (hU3UKH, COMTPOBOXK/IATh BBICTYIUICHHE TIPE3CHTAIIUCH;

IpPU BBIIOJHEHUH Y4YE€OHBIX MPOEKTOB M HCCIENOBaHUN (U3MUECKUX IPOILIECCOB
pacrpeaensaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 3aa4aMU,
CIEOUTh 3a BBIINOJHEHUEM IUIAHA JEHUCTBUH WU KOPPEKTUPOBATH €ro, aJeKBAaTHO
OLICHUBAaTh COOCTBEHHBIM BKJaJ B  JESATENBHOCTb  TIPYIIBbL, BbICTpauBaTh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, MTPOSBIISAsL TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

UCIIOJIb30BaTh IMOHSATHS: CHCTEMa OTCuYéTa, MaTepualbHas TOYKa, TPACKTOpus,
OTHOCHUTEIIBHOCTh MEXaHMUECKOTO JBWKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPAOIrO Tesla, paBHOBECHE,
MEeXaHUYeCKue KoyiebaHus ©  BOJHBI, 3BYK, HWHOPa3ByK M  yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKajla JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JAJIbHO30PKOCTh, CHEKTPhl MCIyCKaHWs M MOIJolleHus, aibda, Oera- M ramma-
U3JIy4€HUs], U30TOIIBL, SIACPHAs SJHEPIEeTUKA,

pasnnyarh sBJIE€HUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJUHEHHOE IBU)XKEHUE,
PaBHOYCKOPEHHOE MPSIMOIMHENHOE JABM)KEHHE, CBOOOIHOE MMaJJeHUE TeJl, PABHOMEPHOE
JBUKEHHE [0 OKPYKHOCTH, B3aUMOJCIHCTBHE Tel, PEAKTUBHOE JBUKEHHUE,
KOJIEOATENbHOE JBIMKEHUE (3aTYXaIOIIUE W BBIHYXKJIECHHBbIE KOJIEOaHMs), PE30HAHC,
BOJIHOBOE€ JBI)KEHHE, OTPaXEHHE 3BYKa, MPSMOJIMHEHHOE pAaCIpOCTPaHEHHUE,
OTpaXCHHE U MIPEIOMIIEHUE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BOZHUKHOBEHHUE JIMHEWYATOr0 CIIEKTpa W3JIy4EHHUS)
[0 ONHCAaHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIUX
JaHHOE (hpr3HUYecKoe SIBICHUE;

pacrio3HaBaTh NMPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolleM Mupe (B
TOM 4Hcie (U3NYECKUe SBJICHUS B IPUPOJIE: MPUIUBBI U OTIUBBI, IBH)KEHUE IUIAHET
ConHeuHOM cucTeMBbl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LBETa TEll,
ONTUYECKHE SBJICHUS B  MpHUpoOJe, OHOJOrMYecKkoe JECWCTBHE  BHJIUMOIO,
yAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO HM3JIY4EHHUI, €CTeCTBEHHBINH paJuOaKTUBHBIN
¢$oH, KOCMHYECKHE JIy4d, paAHUOAKTUBHOE MW3JIy4€HHUE TPUPOIHBIX MHUHEPAJIOB,
JeiiCTBUE paiOaKTUBHBIX M3IYyYEHUI HAa OpraHU3M 4eJoBeKa), IpU 3TOM MEPEBOINUTh
NPaKTUYECKYIO 33aJady B yueOHYIO, BBIICNATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU)
bu3nUecKuX SBICHUIA;

OIKCHIBATh U3YUYEHHBIE CBOICTBA Tel U (pU3HUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSsSE U MTHOBEHHAs CKOPOCTb Tella IPU HEPABHOMEPHOM JABH)KEHUU,
YCKOpEHHUE, NepeMelleHue, MyTh, YIJIoBas CKOPOCTb, CHJIAa TPEHUs, CHJAa YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOTO MaJeHUs, BEC Tela, UMITYJIbC Teja, UMITYJIbC



CHJIBI, MEXaHUYECKasi paboTa U MOILIHOCTh, MOTEHIMAJIbHASL SHEPTHsl TeNa, MOAHITOTO
HaJl TOBEPXHOCTHIO 3€MJIM, MMOTEHIIMAIbHASI SHEPTUS CKATOM MPY>KUHBI, KUHETHYECKas
DHEprus, TOJHAs MEXaHWYeCKas HHEeprus, MepuoJl M YacToTa KojleOaHWH, IIHHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, [10Ka3aTelb HMPEIOMIICHUS
cpezbl), PU ONUCAaHUM IMPABHIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCIOJIb3YEeMBbIX
BEJIMYMH, OOO3HAYEHUS M eIUHUIBI (DU3NYECKHX BEIHYMH, HAXOIUTHh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTMMH BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHMsI PHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HMPUHIMII CYNEPIO3ULUU CHI,
IPUHLIMII OTHOCUTENBbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAKEHHUsS M IIPEIIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUs 3apsJOBOIO U
MaccoBOro 4YHcel TMpU SACPHBIX peakUusX, IMpud HTOM JlaBaThb CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (Pr3MYecKHe MpoLecchl U CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKHX IIaroB C OMOPOi Ha 2—
3 u3yd4eHHBIX CBOWCTBA (U3UYECKUX SBICHUH, (U3NYECKHX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3aJa4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3Y
3aKOHBl M (OpMyJibl, CBs3bIBarOlLIME (PU3UYECKHE BEJIWYMHBI: HAa OCHOBE aHaIu3a
yCIOBMS 3a/laud 3alUChiBaTh KpaTKoe YCJIOBHE, BBIABIATH HEJOCTAIOIIUE WM
U30BITOYHBIE JTaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIC AJISI PEHICHUS,
IPOBOIUTH PACYEThl M  OICHHWBATh PEATUCTUYHOCTH TIOJTYYEHHOTO 3HAYCHUS
(bu3M4ecKoil BEITUUNHBL;

pacro3HaBaTh TPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh TPU IMOMOIIM (PHU3HUECKUX
METO/OB,  MCIIONB3ys  OMMCAaHUE  HCCIEOBAaHUS,  BBUIEIATH  IPOBEpseMoe
NpPENoNI0KEeHNE, OICHWBAaTh IPaBWIBHOCTh TOpPSJIKAa HPOBEIECHUS MCCIEeJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOMIOCHUN U OTIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbroTOHA, 3aKOHAa COXpaHEHMsI SHEPruu, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MassTHUKA OT MAacChl rpy3a U KECTKOCTH MPYXKHUHbI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MaJIbIX KOJeOaHUH, MPSIMOJIMHEHHOE pacpoCcTpaHeHue
CBETa, pa3JIOKEHHE OEJIoro cBeTa B CIEKTpP, U3Y4YEHHE CBOWCTB H300pa)K€HUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJIoIeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HaOOpa 000PyA0BaHMS, ONUCHIBATE X0 ONbITAa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IOPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 TPSMBIX W3MEPEHUH, OIpenenss cpenHee
3HaYeHHe u3MepsaeMoil BelUYUHBI ((POKYCHOE pacCTOsIHHME CcOOUparoe JIMH3bI),
000CHOBBIBATH BHIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (M3MYECKUX BEJIIMYMH C HCIOJIb30BaHUEM
OpSIMBIX HM3MEPEHHH (3aBHUCUMOCTh IyTH OT BPEMEHH TMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHud MaTreMaTu4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHUs CBETa OT yrja HaJeHHs U
yria IpejJoMJIeHUsl OT yria MajieHus): IJIaHUpPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIHHO



coOuparb yCTaHOBKY, (DUKCHpPOBAaThb pE3yJibTaThl IOJYYEHHOH 3aBHCHUMOCTH
(bU3MYECKUX BETUYHMH B BUAE TaOMUI] U TpadUKOB, JI€1aTh BHIBOJBI MO pe3ylbTaTam
UCCJIEIOBAHMSI;

MPOBOJANTH KOCBCHHBIE W3MEPEHHS (U3MYECKUX BEIUYHUH (CpemHsisi CKOpPOCTh U
YCKOpEHUE Tejia MPU PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOpPEHHE CBOOOJHOrO Ma/eHuUs,
KECTKOCTh MPYKUHBI, KOAPPUIUEHT TPEHUS CKOJBXKEHHs, MeXxaHudeckas paboTa u
MOIIIHOCTb, YacTOTa M TNEpPUOJl KoJIeOaHUH MaTeMaTUYeCKoro | MPYXKUHHOTO
MasiTHUKOB, OINTHYECKas CHJIa COOWpAaroImield JUH3bI, PaJMOAKTUBHBIN  (OH):
IUIAHUPOBATh U3MEPEHUs, COOMpPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIIOJIHSTH
U3MEPEHHUs, CIeAys MPEUIOKEHHON MHCTPYKLIHMH, BBIYUCIISITh 3HAYCHUE BEIUYMHBI U
AQHIN3UPOBATh IIOJYYEHHBIE pe3yJlbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
U3MEPEHHU;

coOioaTh TpaBWia TEXHUKH Oe3omacHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pas3nu4aTh OCHOBHBIC NPU3HAKU HM3YYCHHBIX (DU3MYECKHX MOJCNCH: MaTepuabHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIeJb aTOMa, HYKJIOHHAs: MOJIE€JIb aTOMHOTO S17pa;

XapaKkTepU30BaTh MPUHLUIBI JEHCTBUS M3YUYCHHBIX NPUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB C OMOPOiIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUOMETP, JaTYHKHU MOJIOKEHUS,
paccTOSsIHUSA U YCKOPEHHsI, PaKeTa, 3X0JI0T, OUKH, IEPUCKOII, POTOoanmapar, ONTHIECKUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBaxX (YM3MUECKUX SIBJICHUN U HEOOXOAMMBIE (PU3NICCKUE 3aKOHOMEPHOCTH;
WCIIOJIH30BATh CXEMbI U CXEMaTUYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX NPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB MPHU PEUICHHH Yy4eOHO-
MPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMbl ISl TOCTPOCHHUSI M300paKEHUH B ILIOCKOM
3epKajie ¥ coOMparouieil TuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O TWpHUMEpax) MPaKTUUYECKOTO
WCIIOJIb30BaHUS (PU3WYECKUX 3HAHUM B TIOBCETHEBHOW KU3HHM JJIsi 0OecreueHus
0e30MacHOCTH TpHU OOpalleHUuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYXKarolleu cpee;

OCYIIECTBIISATh TMOUCK WHPoOpManuu (Qu3ndeckoro cojepxkanuss B HTepHere,
CaMOCTOSITENNbHO (DOPMYIHPYsST TMOMCKOBBIA 3amMpoCc, HAXOAUTh MYTH OINpeAeTeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM Ha OCHOBE WMEIONIUXCS 3HaHUN W
JIOTIOJTHUTEITLHBIX HCTOYHHUKOB;

WCIIOJIH30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJlaHUi HAyIHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3NYECKOTO COJEepXKaHUsS, CIPAaBOYHBIE MaTepuaibl, pecypchl ceTtu HHTepHer,
BIQ/IeTh MpHEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOINEHUsI HA OCHOBE MH(OpMAIUU
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COJCp)KaHUS, MyOIMYHO TPEICTABISATH
pe3yJbTaThl MPOEKTHOW WM HCCIIE0BATENbCKON NIEATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIIONIb30BaTh W3YYCHHBIM TMOHATUHHBINA amnmapar W3y4aeMoro paszzaena (U3NKd U
COMPOBOXKAATh BBICTYIUICHHE TpEe3eHTalell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpUHu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
VISHIEA * Hayka © TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAy4HBI METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' ¥ A https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CrtpoeHue BeliecTa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
99 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 hgpil;ll()nféeiiasi.ru 175416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHUUeCKOE OBIKEHUE 3 nommorexa [O

https://m.edso0.ru/7f416194
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bubmuorexa [JOK
32 Hrepuits, Macea, IIOTHOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 (ua. Buast i 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHuss TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
flapterne xuaKoCTH > https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a HA NOTPYKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo0.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoOIHOCTD. JHeprus
bu6mmoreka [JOK
o1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CxAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
bubmuoreka [JOK
1.1 C 7 7
TPOCHHC I CBOHCTRA BEMleCcTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DIIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 2 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITTHDBIC ABTCHT https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6) 4
AICKTPOMATHITTHA HIAYIHI https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
41 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK
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4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3zgea S. KBanToBbIe siBJIeHUS
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 FICPHBIC Peaititii https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

14

1.5

pa3indaTth SABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH

CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONMCHIBaTh H3Y4YCHHBIE CBOMCTBA Tel MU (DU3MUECKHE SIBJICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIHYHH, WX
0003HaueHMsI M €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTb (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapakTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

1.7

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE CUTyallud MPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh NPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOMTH
oObsicHeHne w3 1 — 2 JIOTMYeCKHX ImaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3MUYECKHUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a7aud B | — 2 nelcTBUSI, UCHIONB3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHMS 3aJaud  3alUChIBaTh KPATKOE yCIOBUE, MOJCTABIIATH
¢buznyeckue BeIWYMHBI B POPMYJIBI M IPOBOJUTH Pacu€Thl, HAXOAUTH

CIIPpaBOYHBIC NAHHBIC, HCOGXOZ[I/IMBIG AJid pCHICHUs 3aaa4, OICHHUBATH



PEATHUCTUYHOCTD MOTYYCHHOW (PU3NUECKON BETUUMHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIU
(¢u3nUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBLACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pE3yabTaT, HaXOAUTb OLIMOKU B

XO0J¢€ OIIbITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WM
buznyecKux  CBOWCTB  Teln:  (opmynmpoBaTh  IpOBEpsEMbIC
NPEINONOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

000pyI0BaHUs, 3aMUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHHUSI C HCMIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOW  (huzHyecKkoi
BEJIMYUHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBIIOJIHATh U3MEPEHMUS, CIEAYS NPEII0KEHHOMY ILIAHY,
(buKcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTHU (PU3MUECKUX
BEJIMYHMH B BUJIC NIPEUIOKEHHBIX TAOIUI] U TPAPHUKOB, JIeNIaTh BBIBOJIBI

I10 pe3yjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIITOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYCHHE HCKOMOM

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH IHpu paboTe ¢

1a0opaTOpHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JAEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPHUHIMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIbI0 HMX OINHUCAHUS,
UCIONB3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBJIEHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MPHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HM Juid  o0ecriedeHHss O€30macHOCTH MpH  oOpamieHuH ¢

npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUSI 3/I0POBbS U




COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpefie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpMaluu B ceTu MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHBIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HIIU

MOET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BATh pu BBIIIOJIHEHUH YUeOHBIX 3a1aHUI
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COJAEpKaHUs,
CIIpaBOYHbIE MaTepHalibl, pecypcbl cetn VIHTepHeTr, BianeTh
npuéMamM# KOHCIIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

U3 O/IHOM 3HAKOBOU CHCTEMBI B APYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHbBIC KPATKUE MUChbMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMaNuu (U3HIECKOTO
COJICpKaHUs, B TOM YHCJIE MyOJIMYHO JeNiaTh KPaTKHE COOOIICHUS O
pe3yibTaTaXx TPOSKTOB WM Y4YeOHBIX WCCIICJIOBAHHMA, TPU STOM
IpPaMOTHO UCIIOJIb30BaTh HM3YYCHHBIH IMOHATUHHBINA ammapar Kypca

($U3UKH, CONPOBOXKIATH BHICTYIIJICHUE NTPE3eHTaluel

IIpX BBIIIOJIHCHHUHA y‘ICGHLIX IIPOCKTOB U HCCHeﬂOBaHHﬁ pacipeacisaiTb
0053aHHOCTH B rpymnmnc B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3aJladyaMu,
CJICIUTH 3a BBIIIOJHCHHCM IIJIaHA ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BBICTPAMBATDH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

HCIIOJIB30BaTh IMOHATHA

pas3indaTth SABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE H3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYXarolleM MHUpEe, B TOM yuciie (pU3NYECKUE SIBICHUS B MPUPOJE,

npu 5TOM NEPCBOJAUTH IMPAKTHYCCKYIO 3a/1a4y B y‘-IC6HYIO, BBIACIIATD



CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SBICHUN
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ONKCBHIBATh H3YyYEHHBIC CBOWCTBA Tel U (DU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMH, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

1.6

1.7

XapaKTEpHU30BaTh CBOICTBa TCI, (bl/ISI/ILIGCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChiIBaThb €ro MaTeMaTH4YCCKOC

BBIPAKECHHE

OOBSICHATH (PU3UYECKHE MPOIECCH M CBOMCTBA TEN, B TOM YHCIE H B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bACHEHHE 13 |
— 2 JOrMYecKuX ILIaroB ¢ mnomompio 1 — 2 u3ydyeHHBIX CBOICTBa

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a1auu B 2 — 3 NEHCTBUSI, UCIONb3YS 3aKOHBI U
(bopmyIbl, CBs3BIBaONINE (PU3NIESCKHAE BETMUNHBI: HA OCHOBE aHAIM3a
YCJIOBUS 3a/1a4M 3aIIMCHIBATh KPATKOE YCIOBUE, BBIABIISITH HEAOCTATOK
JaHHBIX Uil pelIeHHs 3aJadd, BbIOMpaThb 3aKOHBI M (OPMYIIBI,
HEoOXoAuMBbIe Al €€ pelleHus], MPOBOAUTh Pacu€Thl U CPAaBHUBATH
MOJIyUEHHOE 3HAaueHHe (PU3UUYECKOW BEIMUMHBI C HM3BECTHBIMU

JaHHBIMHA

1.8

1.9

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/IIICCKI/IX MCTOJO0B, UCITIOJIb3Yys OITMCAHHUEC UCCIICIOBAHUS, BBIACIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI

IIPOBOAMTH OIBITHl IO HAONIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3nueckux  CBOMCTB  Ten:  (OpMynupoBaTh  IpOBepsieMble
MPENIOJIOKEeHNs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

060py,[IOBaHI/I}I, OIIMChIBATh XO/J OIIbITa U (bOpMy.]'II/IpOBaTB BBIBObI

1.10

BBIIIOJIHATL IPSMBIE HM3MEPEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3YJIbTAThI

MU3MEpEHHi ¢ yu€TOM 3a/1aHHOI a0COMOTHOM MOTPEITHOCTH



1.11

1.12

MPOBOJIUTH  WCCJICJOBAHME  3aBUCHUMOCTH  OJHOH  (DU3HYECKOU
BCJIMYUHBI OT I[perf/'I C HCIIOJBb30BaAHUCM HpHMBIX H3MCpCHHI>'IZ
IJIAaHUPOBATh HCCEAOBaHUE, COOMpPATh YCTAaHOBKY U BBIMOJHATH
U3MEpEHUs, CIeAys MPEeAIOKEHHOMY  IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBHCHMOCTH B BHJIE TaOIHI] M TrpaduKoOB,

ACJIaTh BBIBOALI 11O PE3yJibTaTaM UCCICAOBAHUA

MPOBOAWTh  KOCBEHHBIC  HW3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAILHYIO YCTAaHOBKY,
ciaenys TPEeAJIOKEHHOM MHCTPYKUMM, W BBIYHCIATH 3HAUCHHUE

BCIIMYHHBI

1.13

1.14

CO6J'IIOI[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHUEM

XapaKTepUu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMUCAHUA, HCIOJb3Ys
3HaHHMA O CBOMCTBaxX (U3MUECKUX SBICHUM M HEOOXOAUMBbIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.15

1.16

1.17

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJISAITH CXCEMbI
SJICKTPHUICCKUX ueneﬁ C TMOCJICAOBATCIIbHBIM M IapalJICJIbHBIM
COCIMHCHHUECM 3JICMCHTOB, pasiimdasn YCIOBHBIC 0003HaYeHU

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUIN B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: 0e30MacHOCTH TpU  OOpaleHuu ¢
npuOopaMu U TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaloIlel cpene

OCYIIECTBIISATh TOUCK MHGOpMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpPaBHEHUS
JIOTIOJTHUTEIIbHBIX HCTOYHHKOB BBIACNATh HHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOYKET OBITh HCHOCTOBCpHOﬁ

1.18

UCMOJb30BaTh NPU  BBIMOJHEHHM YYEOHBIX 3aJaHMA  HAy4YHO-
NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeTr; BiazeTte  npuéMamu
KOHCIEKTUPOBAaHHUS TEKCTa, nMpeoOpa3zoBaHus MHGOPMAILUU U3 OJIHOM

3HAKOBOM CHUCTEMBI B IPYTYIO



1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M KPATKHUE YCTHBIC COOOIICHHUS,
0000mas WHPOPMAIMIO U3 HECKOIbKUX HCTOYHUKOB (PH3UUIECKOTO
COJCpXKaHUs, B TOM 4YHUCIEe MyOIMYHO TPEACTABIATh PE3YIbTATHI
MPOSKTHON WM HCCIENOBATENIbCKOM JIGATENBHOCTH, MPH OTOM
IpPaMOTHO HCIIOJIb30BaTh HM3YYCHHBIM MOHATUHHBIN ammapar Kypca

(bU3MKH, COMPOBOKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAHUNA (PU3NUYECKUX
IPOLIECCOB paclpenessTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAUTh 3a BBIIOJIHEHUEM IUIAHA
JEHUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCIHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KUIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUS

pas3indaTthb SABJICHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SABJICHUC

1.3

14

pacrio3HaBaTh IpOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBIECHUH B
OKpYXarollleM MHUpE, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CyILECTBEHHbIE CBOMCTBA (MIPU3HAKN) (PU3UUYECKUX SIBICHUN

ONHUCBHIBATh H3YYEHHBbIE CBOWCTBA Ten W (U3MYECKUE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YyEMBIX  BEJIWYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,
CBSI3bIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  H3yYEHHBIX  3aBUCUMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTCpPU30BaTh CBOIMCTBa TCI, (I)I/I3I/ILICCKI/IC SIBJICHUS W IIPOLICCCHI,

HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO




1.6

1.7

1.8

1.9

1.10

GbOopMyNUpPOBKY 3aKOHa W 3alHChIBaTh €ro  MaTeMaTH4ecKoe

BBIPAKECHUE

OOBSICHATH (PU3UYECKHE MPOILECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKuX ILIAroB C MOMOIIbIO 2 — 3 H3yYeHHBIX CBOMCTBA

(bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacu€THele 3afayd (OmUparoIiuecs Ha CUCTeMy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
¢u3nueckue BEIUYMHBI: HAa OCHOBE aHAlIM3a YCJIOBUS 3aJauu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBISBIATh HEJOCTAIOIUE WM
n30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUusl, IPOBOJUTH PacuéThl U OLEHHBATh PEATUCTHUYHOCTh

MOJIyYEHHOT'0 3HauY€HUs (PU3MYECKOI BEIINYMHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIINTh TMPH MOMOIIN
(bu3MUeCKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBLAEIAThH
IIPOBEPSEMOE TPEAIIOIOKEHUE, OLICHWBATh IPABUIBHOCTh IOPSIKA
IIPOBEICHHUS UCCICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OIIBITOB

MPOBOAMTH OMBITHl MO HAONIOACHUIO (U3UYECKUX SBICHUN WM
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOANTh TMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
ompefenss cpeAHee 3HAueHHE H3MepseMOoil BennuuHbl (POoKycHOe
paccTostHuEe coOuparoield JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTENIBHOTO Mprdopa)

1.11

IPOBOJUTH HCCIEOBaHUE 3aBHUCUMOCTEH (DU3NYECKHX BEIMYUH C
UCIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUM: MJIAHUPOBATh HCCIIEI0OBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BBIBOABI 110 pE3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHbIE  W3MEpPEHHs  (U3NYECKUX  BEIMYMUH:
IUTAHUPOBATh U3MEPEHMsI, COOMPATh SKCIEPUMEHTAIbHYIO0 YCTaHOBKY

U BBIIIOJIHATH U3MCPCHUSA, CICAYS HpCI[HO)KCHHOf/'I HHCTPYKIUHU,



1.13

BBIUMCIIATh 3HAYEHHE BEIMYMHBI WM aHAJIM3UPOBATh IIOJyYEHHBIC
pe3ynbTaThl ¢ Y4ETOM 3aJaHHOU ITOTPELIHOCTH U3MEPEHUN
coOmoaTh MpaBUja TEXHUKM Oe30macHOCTH TMpH  pabore ¢

J1abopaTOPHBIM 000PYTI0BAHUEM

1.14

1.15

pasinyaTh OCHOBHBIC NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJO, TOYCUHBIA UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJIaHETapHas MOJENb aroMa, HYKJIOHHas

MOZCIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHIUMBI JIEHCTBHS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4EOHO-TPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl IOCTPOCHUS U300paKEHUH B IIJIOCKOM

3epKajie u coOuparoIeii TMH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUH B IMOBCETHCBHON
KU3HU i1 o0ecnieyeHus: 0Oe30MacHOCTH TpU  OOpalleHuH ¢
npubopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHUSI 3I0POBBS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaIoILel cpene

OCYIIECTBIIATh MOUCK MHPOPMAIUU (PU3UUECKOTO COAECPkKAHUS B CETH
WHuTepHeT, caMocTOSATENbHO (OpMYIMpYys IOMCKOBBIA  3aIpoc,
HaXOJUTb IYTH  ONpPENEICHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENIBHBIX

HUCTOYHHUKOB

UCIOJIb30BaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/JaHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOrO COJEpKaHUs, CIPaBOYHBIE
Marepuansl, pecypcbl cetn HTepHeT; BmageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHGOPMALUU U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO

co3laBaThb COOCTBEHHbIE IHMCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJBKHX HWCTOYHHUKOB (I)I/I3I/IquKOI‘O

coJlep’KaHusl, MyOJIMYHO HPEICTAaBIATh PE3yJIbTaThl MPOEKTHOW WM




1.21

UCCIICOBATEILCKON  AEATEIBbHOCTH, P 3TOM  TI'PaAMOTHO
UCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3UKH U CONPOBOXKIATh BBICTYIUIGHHWE HpE3EHTalMed ¢ y4éToMm

0COOEHHOCTEHN ayAUTOPUU CBEPCTHUKOB

IPU BBIMOJIHEHUH y4eOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUYECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAUTh 34 BBINOJIHEHUEM IUIAHA
JEHUCTBUM M KOPPEKTUPOBaTb  €ro, aJcKBaTHO  OLECHUBATh
COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TIpPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IPOABIAL  TOTOBHOCTH

pa3pemiath KOHQIUKTHI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kox
pa3iena

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

@duzuka — Hayka O Tmpupone. SIBIEHHUS NPUPOIBL.
1.1 duznyeckue  ABJIICHHA. MEXaHWYECKHE, TEIUIOBBIC,

QJICKTPUYCCKUC, MATHUTHLIC, CBETOBBIC, 3BYKOBLIC

®dusnueckue BeaMuuHbL. V3MepeHune — (QU3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  [lorpemHocts

H3MepeHHI>i. MC)KI[YHapOI[HaH CHUCTEMA CAMHUIL

ECTCCTBGHHOH&y‘IHHﬁ MCTOJA IIO3HAHMA: Ha6J'IIOI[eHI/Ie,
13 MMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHIKCHUC THUIIOTC3,
9KCIICPUMCHT 110 TPOBEPKE THUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS

1.4 Onucanue GpU3NUECKUX SBJICHUN C IOMOLIbIO MOJETIEH

[TpakTudeckue paboTHI:

N3mepenne paccTOSTHUN.

L5 W3mepenne 00bEMa KUAKOCTH U TBEPIOTO TENa.
' Ornpenenenne pa3MepoB MAIbIX TEJ.

N3mepenne Temmeparypbl NMpU MOMOIIM KUJIKOCTHOTO

TEPMOMETPA U JATYMKA TEMITEPATYPhI




ITEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

###Par###CTtpoeHue BelecTBa: aTOMbl U MOJICKYJIBI, UX

2.1 pazMepbl.  OmbITBI,  JTOKa3bIBAIOLIUE  JHUCKPETHOE
CTpOCHHE BEleCTBa
H#H##Par###]pikeHne  4YacTUIl  BeIIECTBa. CBs3b

2.2 CKOPOCTH  JBWIXKEHHS  YacTUIl C  TEMIIepaTypoi.
bpoyHoBckoe nBkenue, muddys3us

23 B3aumopeiicTBie yacTHIl BEIIECTBA: IPUTKEHUE U

' OTTaJKUBaHUE

H##Par#H# ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOECHHE
ra3oB, JKUIKOCTeH U TBEPABIX (KPUCTALUTUYECKUX) TEll.

2.4 B3anmocBsA3bp MEXy CBOMCTBAaMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHHUSIX U MX aTOMHO-MOJEKYJISPHBIM
CTpPOEHUEM

2.5 OCcOoOCHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
[TpakTuueckue paboThI:
Ounenka auaMerpa aToMa  METOJOM  psiioB  (c
ucronb3oBanueM (pororpadmii).

2.6 #HAPar###ONBITEL 110 HAONIONEHHUIO  TEIUIOBOIO

pacIIupeHusi ra3oB.
OnbIThI o 00OHapyXEeHHIO JIEHCTBHS cui

MOJICKYJIAPHOT'O IMPUTAKCHUA

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexannueckoe JBIKEHUE. PaBrOMepHOE u
' HEPaBHOMEPHOE JIBUKCHHE
#HH##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKEHUHU. Pacdyér mytu M BpeMeHH
JBUKCHUS
SIBnenne uHepuuu. 3akoH MHEpuMH. B3ammoneictBue
3.3 TEJI KaK INPUYMHA W3MEHEHUS CKOPOCTH JABUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tela
34 ITnotHOCTH BemecTBa. CBA3b INIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B €UHUIIE 00bEMa BellecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOAECUCTBUS TE




3.6

3.7

Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C
MNOMOIIbKO ATUHAMOMCTpPA
SIBiienne TATOTEHUS U cuia TspkecTH. Cuila TSHKECTH Ha

Npyrux mianetax. Bec tena. HeBecomocTh

3.8

3.9

Cuna tpenus. TpeHHE CKOJIBKEHUS U TPEHHUE IIOKOS.
Tpenue B IpUpoe U TEXHUKE
CnoxxeHue cuj, HaNpaBJIEHHBIX [0 OJHOM IPSIMOM.

PaBHopelicTByIOIIAS CHIT

3.10

3.11

3.12

[TpakTuyeckue paboOTHI:

OnpeneneHne CKOPOCTH PABHOMEPHOTO  JIBHDKCHUS
(mapuka B OKHJKOCTH, MOJCIH  AJICKTPHUECKOTO
aBToMoOWIE W Tak ganee). OmnpeneneHue cpeaHen
CKOPOCTH CKOJIBKEHHUs OpycKka WIM IlapuKa [0
HAKJIOHHOM  miockoctd.  OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOIIME
3aBUCUMOCTh PACTSDKEHUs (nedopMarivu) NpPYKUHBI OT
MPWIOKEHHON  Ccuibl.  ONBITBL, JEMOHCTPUPYIOIIUE
3aBUCUMOCTh CHJIbI TPEHHS CKOJBKEHHS OT Beca Tella U

XapakTepa CONPUKACAIOIIMXCS TIOBEPXHOCTEH

@usudeckue SBICHUS B IPUPOJIE: NTPUMEPHI JBHKEHUS C
pa3IMYHBIMU CKOPOCTSIMU B XKMBOW U HEXXHMBOU IIPUPOJIE,

JIECTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

TexHuYecKne yCTPOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

HaBnenue TtBEpAoro Tena. CrocoObl yMEHBIIEHUS H

1 YBEJIMYEHUS TaBICHUS
42 JaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMIePaTyphl
43 [lepenavya naBneHus: TBEPABIMHU TellaMH, KHUIKOCTIMHU U
' razamu. 3akoH [lackans. [THeBMaTHUeCKruEe MAaIIMHBI
3aBUCHMOCTh  JABJICHUS OJKUJAKOCTH OT TJIyOWHBI
4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoCybl.
['unpaBiuyecKkue MeXaHU3MbI
4.5 AtMocdepa 3emin u atmocdepHoe Aasienue. [IpuunHel




CyIIIECTBOBaHUS BO3AYHIHON 000m0uku 3emud. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT

BBICOTEI HaZl YPOBHEM MOPA

4.6

4.7

4.8

4.9

Usmepenune armocdepHoro npaeneHus. [Ipubopsl ans

U3MEpEeHUs aTMOC(HEPHOTO JAaBIICHUS

JleficTBue XUAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

[InaBanue Tten. Bo3ayxornnaBanue

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tejla B BoAE OT
0o0béMa MOrpyKEHHOM B JKUAKOCTb 4YacTH Tela.
Ornpenenenre BHITAIKMBAOIICH CUJIbL, IEUCTBYIOIIECH Ha
TE€no,  MorpyxéHHoe B  kuakoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CHUJIbI, JCHCTBYIOIIECH
Ha TeJO B JKHIKOCTH, OT Macchkl Tena. OIBITHI,
JEMOHCTPHUPYIOLIME  3aBUCUMOCTb  BBITAJIKMBAIOIICH
CWJIBI, IEHCTBYIOIIEH HAa TENO B >KUIKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJKOCTh YaCTU Tella U OT IJIOTHOCTH
JKHJIKOCTH. KonctpynpoBanue apeomeTpa TN
KOHCTPYMpOBaHHWE  JIOJKM W  ompeaeleHue  eé

Ipy30I0AbEMHOCTH

4.10

dusnyeckue  ABIEHUA B IPUPOJE: BIIASIHUE
aTMOC(EepHOTO JIaBJICHUS Ha )KHUBOW OPraHU3M, TIJIaBaHUE

pBIO

411

TexHU4yecKkne YCTPONCTBA: COOOLIAIONINECS COCYIbI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN TMpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT A

5.1 Mexanudeckas pabora
5.2 Mexaunueckas MOIIHOCTb
- [IpocTeie MeXaHU3MBI: pblYar, OJOK, HaKJIOHHAas

1ockocTh. [IpaBusio paBHOBecHs pblyara




8 KJIACC

5.4

[IpumeHeHue paBuia paBHOBECHUS pblyara K OJI0Ky

5.5

«3omotoe  mpaBwio»  MexaHuku.  Koadduument
I10JIE3HOTO NecTBUS MEXaHU3MOB. [Ipocteie

MCEXaHU3MBbI B 6I)ITy U TEXHHUKE

5.6

[ToreHManpHas SHEPTrUM TeJa, MOJHATOr0 HaJ 3eMIIEi

5.7

Kunernueckas OQHCPIruAa

5.8

5.9

5.10

ITonnas MexaHudeckas OHEPIus. 3aKOH HM3MCHEHHS H

COXpaHCHUMA MEXaHHUYECKOM SHECPIUu

[TpakTyeckue paboOTHI:

Onpenenenre paboOTHl CHIIBI TPEHUS IPU PaBHOMEPHOM
JBIKCHUM Tela II0 TOPU3OHTAJIbHOW IIOBEPXHOCTH.
Hccenenoanue YCIIOBHM paBHOBECHS ppryara.
N3mepenne KIIJI HakmoHHO# miockoctu. M3ydeHue

3aKOHa COXpPAaHCHUA MEXaHUYECKOM OHCPIrun

duznyeckue SBICHUS B npupoac: pbHaru B TCIIC

YCJIOBCKA

5.11

TexHuueckue yCTpOﬁCTBaZ pbryar, HO,HBH)I(HBIﬁ n
HGHOI[BH)KHI;Iﬁ 6JIOKI/I, HaKJIOHHAsA IIIOCKOCTb, IPOCTHIC

MCXaHU3MBbI B 6BITy

Kona
pasaena

Kon
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

TEIUIOBBIE ABJIEHW A

6.1

6.2

OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTpOeHus Bemectsa. Macca U pasMepbl
MoJIeKyl.  OmIbITBI, NOATBEP)KIAIOLUIME  OCHOBHBIE
IIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOPUH

Mogenu  TBEPAOro, OKUAKOIO M ra3o00pa3zHOro
cocrosiHuil BemecTBa. Kpucrtamnnmueckue u amopdHbie

TCIa

6.3

OObsicHeHrEe CBOWCTB Ta3oB, KUJIKOCTEH U TBEPBIX TEJ
Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON

TEOpUU



6.4

CMauuBaHue U KalmUJIJISIPHBIC ABJICHUA

6.5 TenoBoe pacuMpeHne u cxaTue
6.6 Temneparypa. CBs3p Temmeparypbl CO CKOPOCTBIO
' TEIJIOBOTO JIBUKEHUS YaCTHI]
6.7 Bayrtpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
' SHEPrUU: TeIionepeaada U CoBepIIeHue padoThl
6.8 Buapl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS,
' W3IIy4eHue
KommuectBo  TemnoTel.  YaenpHas — TEINIOEMKOCTh
6.9
BEILIECTBA
TemsiooOMeH u  TEmIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIICCTB.
. VY enpHas TeniaoTa niaBJICHUS
[TapooOpa3zoBanne w  KoHAeHcamws.  VcmapeHwe.
6.12 Kunenne. VYnenpHass  Temiora  mapooOpa3oBaHUS.
. 3aBHCHMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 OHeprus TomuBa. Y 1eibHast TEMI0Ta CrOPaHUs
[Mpunnuner  pabotel  TermoBbix  aBurarenein  KITJ]
6.15 TEIJIOBOTO JABUTATElNA. TerioBble JABUTATENN U 3alluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUS M MPEBPAIECHUS SHEPTUH B TETIOBBIX
6.16
npoleccax
[IpakTudeckue pabOTHI:
OmnbIThI o oOHapyXEHHIO JIEUCTBHUS cull
MOJICKYJISIPHOTO TIPUTSKEHUS.
6.17 OnbITl 1O BBIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOMN

COJIM WJIU caxapa.
OMnbITEI IO HAOIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B,

YKUAJIKOCTEN U TBEPJIBIX TEIl.



Omnpenenenue qaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAKICHUS.
[IpoBepka rumnores3pl JMHEHHOW 3aBUCUMOCTH JUJIMHBI
CTOJNIOMKA KHUJKOCTH B TEPMOMETPHUYECKOW TPYOKE OT
TEeMIIepaTyphl.

Habmtonenne u3MeHeHUs] BHYTPEHHEH S>HEpPruM Teja B
pe3yJbTare Terionepeaays U padoThl BHEIIHUX CHIL.
UccnenoBanue siBiaeHus TemiooOMeHa MPU CMEIIMBAaHUHU
XOJIOJIHOW U ropsideil BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO
BOJIOM TIpU TEIUIOOOMEHE C HarpeTbiM METaNIMYECKUM
LHAITUHIPOM.

Ornpenenenue yaelbHON TEIIIOEMKOCTH BELIECTBA.
UccnenoBanue npouecca UCIapeHus.

OnpeneneHre OTHOCUTENIBHOM BIIaXXHOCTH BO3yXa.

Omnpexnenenue yaeapHON TEIIOTHI IUIABICHUS JIbJA.

6.18

6.19

dusnueckue SBIEHUS B IPUPOAE: MOBEPXHOCTHOE
HaTSOKEHME U KalWULIPHbIE SIBJIEHUS B IPHUPOJE,
KpHUCTaJUIbl B Iipupoae, usnydenue ConHLa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HNHCA, CHCTa.

TexHnueckue  ycTpoWcTBa:  KalWJUIAPBL, IPUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >XKMJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIlepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOMHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUHECKHUE U MATHUTHBIE ABJIEHUA

7.1

7.2

7.3

QHCKTpI/ISaHI/IH TCII. I[Ba poaa 3JICKTPUUICCKHUX 3apAa0B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona
(3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJNl OT

BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)

aﬂeKTpI/I‘{eCKOC ITOJIC. HaprDKéHHOCTB QJICKTPHUYCCKOTO



noss. lIpyHOun cyneprnosunuu 3JIEKTPUYECKUX I0JIEH

(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHuKY 1
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
ONEeKTpUYecKUid  TOK.  YCJIOBHUA  CYLIECTBOBaHMS
7.6
ANEKTPUYECKOT0 TOKA. VICTOUHMKH IOCTOSTHHOT'O TOKa
Jencreus 3IEKTPUYECKOIO TOKa (TemoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSAX U razax
g Onexktpuueckas uenb. Cuia TOKa. OIEKTPUUECKOE
7.
HaIpsHDKEHUE
9 CornpoTuBieHue MIPOBOJHHUKA. VYnenvHOE
7.
COIIPOTHBIICHUE BEILIECTBA
7.10 3akoH Oma 11 ydyacTka 1enu
[locnenoBarenpHOE W HapajUIebHOE  COEOUHEHUE
7.11
MIPOBOJIHUKOB
PabGota M MOIIHOCTH 3JIEKTPHUUECKOTO0 TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
DNeKTpUYecKue Lenu U MOTPEeOUTENTH SIEKTPUUECKOMN
7.13
sHepruu B ObITy. KopoTkoe 3amMblkaHne
[TocrosHHble MarHuTHl. B3amMonencTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarautHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15
3HAYEHUE NS )KU3HU Ha 3eMIie
6 OmneiT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.
7.1
[IpumeHeHue MeKTPOMarHuTOB B TEXHUKE
JlelicTBUE MarHUTHOTIO TOJISI Ha TPOBOAHUK C TOKOM.
DNeKTpoABUTaTENh MOCTOSTHHOTO TOoKa. Mcmonb3oBaHue
7.17

BHCKTPOHBHFaTCHCﬁ B TCXHHUYCCKHUX YCTpOﬁCTBaX n Ha

TPAHCIIOPTEC




Oneitel  @apanes.  SIBineHune  3IEKTPOMArHUTHOMN

7.18
unaykiuu. [Ipasuio Jlenma
DIEeKTpOreHeparop. CnocoObl MOJTy4YeHUs
7.19 AIEKTPUICCKOM SHEPTHH. DNEKTPOCTAHITIHI Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTuyeckue pabOTHI:
OMnBITH 110 HAOJIOJCHHIO DJICKTPHU3AIUN TET MHIYKIIUCH
Y TIPU CONMPUKOCHOBEHHH.
HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  HaA
MIPOBOHHUKY M TUIICKTPUKH.
COopka ® TIpoBepKa pabOTHl JJICKTPUUYECKOW IICTH
IMOCTOSIHHOT'O TOKA.
W3mepenue u peryimpoBaHme CHIIBI TOKA.
N3mepenue u perymmpoBaHue HAMIPSHKCHHUSI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS
Ha PEe3UCTOpeE.
OILITE], JIEMOHCTPHPYIOIINE 3aBHCUMOCTD
290 AJICKTPUYCCKOTO COIMPOTUBJICHUS IPOBOJHUKA OT €ro

JUIMHBI, TIJIOLAAN MTONIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka mpaBuia CIOXKEHHUS HANPSDKEHUA  TIpU
MOCJIEI0BATEIBHOM  COCIMHEHUH JBYX PE3HCTOPOB.
IIpoBepka npaBuiia A CWIbI TOKa MPU MapajuleIbHOM
coelMHEeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
UIEKTPUUECKOTO TOKA, UAYILEro 4epe3 Pe3UcTop.
OmnpeneneHue  MOUIHOCTH — JJIEKTPHUUYECKOrO  TOKa,
BBIIEIIIEMON Ha pe3ucTtope. McecnenoBanne 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hel. Onpenenenne KII/] narpesarens. MccnenoBanue
MarsuTHOI'O BSaHMOﬂeﬁCTBHH IIOCTOSSHHBIX MArHuTOB.
W3y4eHne MarHuTHOTO I0JI IOCTOSIHHBIX MarHUTOB IIPU
uxX Oo0beAMHEHUM |  pasjencHuu. VccriemoBaHue

JIEWCTBUSA JJIEKTPUUYECKOTO TOKAa HA MAarHUTHYIO CTPEJIKY.




OnbIThl,  JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCICTBUS KaTyIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karymke. l3ydeHue

I[GflCTBPIH MAaroiuMTHOIrO II0Jid Ha IMPOBOAHUK C TOKOM.

KounctpynpoBanue u H3y4yeHue paboTsl
3JIEKTPOJIBUTATEIIS. N3mepenne KII
ANEKTPOABUTaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO ABJICHUSA BHGKTpOMaFHHTHOﬁ HHAYKIHUU:
HUCCICIOBAaHUC W3MEHCHHMI 3HAYCHUS U HaIrpaBJICHUA

HMHAYKOUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHHS B TMPUPOJE: DICKTPUUECKUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA AJIs )KU3HHU Ha 3emJie, MOJspHOe

CHUAHUC

TexHUUeCKHEe YCTPOKMCTBA: 3JIEKTPOCKON, aMIIepPMETp,
BOJIBTMETP, PEOCTAT, CUETUHUK DICKTPUUCCKON DHEPTHH,
AJIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HAarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsl), ANEKTPUICCKUE
MpEeIOXPAaHUTENH, dIIEKTPOMATrHUT, JIIEKTPOJIBUTATENH

IMOCTOSAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kon snemenra [TpoBepsieMbIe 3JIEMEHTHI COJePIKAHUS
pasnena
MEXAHMWYECKHUE ABJIEHUA
MexaHndeckoe JBWKeHHE. MarepuanpHas —TOYKa.
5.1 Cucrema orcuéra
8 8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPSAMONTHHEHHOE IBHKCHHE
8.4 HepaBHoMepHOe npsiMoninHeliHoe aBMkeHue. CpemHss

W MI'HOBCHHAA CKOPOCTH TCJIa HIpHU HECPABHOMCPHOM



JABHXCHHUU

8.5 Yckopenue. PaBHOyCKOpEeHHOE MPSAMOJIMHEHOE
' JIBIKEHUE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMepHOE nBUMKEHHME MO OKpyKHOCTH. llepuon u
8.7 yacToTra oOparmieHus. JInHEeiHas W yriioBas CKOpPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHUE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 [IpuHIMI Cyneprno3UIIUH CUTT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: cuja TPEHUS CKOJIbKEHUS, CUjla TPEHUS
' MOKOS, IPYTHe BUABI TPCHHS
814 Cuna TSKECTM M 3aKOH BCEMHUPHOTO TSATOTCHHS.
' YckopeHne CBOOOIHOTO MaACHHUS
815 HBuwxenne  munaHer  Bokpyr  Cosnua.  Ilepas
' KocMUYeckasi CkopocTb. HeBecoMoCTh U meperpys3ku
PaBHOBecue matepuanbHON TOUKU. AOGCONMIOTHO TBEPI0E
8.16
TEJIO
8.17 #H##Par###PaBHoBecrue TBEPAOTO Tela C 3aKPEIIEHHOMN
' ocblo BpaleHus. MoMeHT cuibl. LleHTp Tsbxectn
8.18 Nmnynec Tena. U3Menenne nmmynsca. IMnynsce cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 #H#HPar##PeakTnBHOE IBIKEHHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
8.9 PabGora cun TskectH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu u paboThl
8.23 [lorennmaneHast dHeprus Teia, TMOAHATOTO  Haj
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTenunanpHas 3HEPTUs CKATON MPY>KUHBI
8.95 Kunernueckass sHeprus. Teopema 0 KHHETHYECKOMH

SHEPrUu




8.26

3aKOH COXpaHEHUS] MEXaHUYECKON YSHEPTUH

8.27

8.28

8.29

[IpakTuueckue paboOTHI:

OmnpeneneHne cpeaHe CKOPOCTH CKOJIBKEHHUs Opycka
WIM JBIKEHUS NIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tenla MpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

UccnegoBanue 3aBUCHUMOCTH NYTH OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHOU CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIM IPU PaBHOYCKOPEHHOM
JIBUKEHUHM 0€3 HA4YalbHOM CKOpPOCTHU MYTH OTHOCSITCS
KaKk psAJ HEYETHBIX 4YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT CWIBl HOpPMalbHOTO JdaBieHusa. OrmnpeneneHue
kodhdunmeHTa TpeHUs cKoimkeHus. OmnpeneneHue
KECTKOCTU TMpYyXKUHBL. OrpeneneHue padOThl  CHIIBI
TPEHUsT TPU PaBHOMEPHOM [IBIDKCHMHM Tela TI0
TOPU30HTANBHOM MOBepXHOCTH. OmnpeneneHue padOThI
CUIIBI  yOpYyrocTd  Ipu  NOABEME  Ipy3a €
WCIIOJIb30BAaHUEM  HEMOABM)KHOTO M IMOJBHXKHOTO
0JIOKOB

dusnyueckue SBJICHUS] B TMPUPOE: MPUIUBHI U OTJIHMBHI,
nBukeHne 1uiaHeT COJMHEYHOM CHUCTEMBI, PEaKTHUBHOE
JBIYKEHUE KUBBIX OPTAHU3MOB

TexHuueckne  yCTpOMCTBA:  CHUJOMETP, JATYUKH

ITOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe neuxenue. OCHOBHbIE XapaKTEPUCTHKU

. KoJIeOaHM: Iepuo/I, YacTOTa, aMIIUTY/1a

9.2 Maremarnueckuit 151 NIPY>KUHHBIN MasITHUKHU.
' [IpeBparenue sHepruu npu KosaedaTeabHOM ABHKEHUN

03 3aryxatomue koyieOaHus. BwIHYXIeHHBIE KOIeOaHMs.
' Pes3onanc

94 Mexannueckre BosIHbI. CBOMCTBA MEXaHUYECKHUX BOJIH.

[IpononbHbIE W TIONIEpeYHBbIE BOJHBI. [[MMHA BOJHBI U




9.5
9.6

9.7

CKOpOCTh €€ pacmpocTpaHeHUs. MexXaHWYeCKUE BOJHBI
B TBEPAOM TeJIE€, CEICMUYECKHE BOJIHBI

3Byk. ['poMKOCTH 1 BbICOTa 3BYKa. OTpakeHUE 3ByKa
NudpasByk u ynpTpa3Byk

[IpakTuyeckue pabOTHI:

OmpeneneHne 4acTOThl M Tepuoja  KosieOaHMiA
MaTeMaTUYECKOI0 MasiTHUKA.

OmnpeneneHne 4acTOThl MW Tepuoja  KosieOaHMA
MPYXUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — TMepuofa  KosieOaHUMA
MOJBEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH — Mepuofa  KoyieOaHMMA
MPYXKUHHOTO MAasTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoia KoJIeOaHHI rpys3a,
MOJIBEIICHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTH

NPy KUHBI. HSMCpCHI/Ie YCKOPCHUMA CBO6OI[HOFO naacHus

9.8

9.9

duznyeckue SIBICHUS B Iprupoac: BOCIPHUATUC 3BYKOB
KUBOTHBIMH, 3€MIJIETPSACEHUE, CEUCMUYECKUE BOJIHBI,
I[yHaMH, DX0

TexHudeckue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

10.5

10.6

3HeKTp0MaFHI/ITHOG ITOJIC. 9HeKTp0MaFHI/ITHHe BOJIHBI.

CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH
[IIxana 37€KTPOMarHUTHBIX BOJIH

DnexkTpoMarHuTHas mpupoga cBera. CKOpocTh CBeTa.
BonHoBEIE cBOlICTBA CBETA

[IpakTuueckue padbOTHI:

N3ydeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJIH C
TTOMOIIIHI0 MOOMIIBHOTO TeledoHa

Ousnyeckue SABICHHS B MpHUpoje: OUOIOTHYECKOE
neiicTBre BUJUMOTO, yIABTPauOIETOBOTO "
PEHTI€HOBCKOI'O U3JIy4eHUI

Texauueckune YCTPOMCTBA: HCIIOJIb30BAaHUE




OJICKTPOMAariuTHBIX BOJIH JJIA COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA
11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsiMonuHEHOE pacIpoCTpaHEHHUE CBETA
Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaKeHUs
11.3
cBeTa
114 [Ipenomiienne cBera. 3akoH MPEIOMIICHUS CBETa.
' [TosiHOE BHYTpPEHHEE OTPAKCHHUE CBETA
11.5 JIunza. Xop jtyyel B IMH3E
116 OnTudueckast cucrema Qoroanmnapata, MUKPOCKONA H
' TeJecKora
117 I'maz kak omnrtuyeckas cuctema. bIH30pyKOCTh U
. JATbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HbtoTOHA.
' CrnosxeHue CieKTpajibHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
#HHPar###1ccienoBanue 3aBUCUMOCTH yria
OTPaKCHUSI CBETOBOTO JIy4a OT yIJIa MaJACHHS.
###Par##13yuenue  XapaKTepUCTHK  H300paskeHUs
IpeIMeTa B TUIOCKOM 3epKalle.
#H#Par###1ccnenoBanue 3aBHCHUMOCTHU yria
MPEJIOMIICHUST CBETOBOTO JIyda OT yIUIa MaJeHUs Ha
119 TpaHUIIE «BO3JIYX — CTEKIION.
' ###Par###lonyyene u300pakeHUH € MTOMOUIBIO
coOuparoIen JTMH3HI.
#H##Par###O0npenenenue (POKYCHOTO pacCTOSHUS U
OTITUYECKON CUITBI COOUPAOIIEH JTHH3BL.
#H#HPar#H#ONbITEL 10 pa3joXKeHU0 Oenoro ceera B
CIIEKTD.
H#HHHPar###OnBITEI O BOCHPHUSATHIO IIBETa MPEAMETOB
P UX HAOJIOJCHUH Yepe3 IBETOBbIE (PUIBTPHI
duznyeckue sBIEHUS B mpupoje: 3atMenus ConHa u
11.10 JlyHbl, 1IBETa TEJ, ONTHUYECKHE SBJICHUS B aTMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)
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TexHnuueckue YCTPOMCTBA: OYKH, MEPUCKOII,

i ¢doroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBLBIE ABJIEHUA
191 OmnbiTel Pezepdopna u miaHerapHas MOJENb aTOMA.
' Mopens aroma bopa
192 Hcnyckanne u moriomeHue csera aToMoM. KBaHTHI
' JInnenyaTele CIIEKTPHI
12.3 PagnoakTuBHOCTB. Anb(da, 6eTa- 1 raMmMa-u3ny4eHHs
194 Crpoenne aromHoro sapa. HyknoHHas wmonens
' aTOMHOTO siapa. M3oTonsl
s PanuoakTtuBHble npeBpaimieHus. Ilepuon mnomypacnana
' aTOMHBIX SI7EP
12.6 SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiiOBOrO U
' MaccOBOI'0 YHCEN
12.7 DHeprus cBA3M aTOMHBIX siziep. CBs3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus suep. Mcrounuku sneprumn
. CoJHIa u 3BE3]1
129 Snepnas osHepreruka. JleiicTBue  paguMOaKTHBHBIX
' U3JIy4E€HUH Ha )KUBBIE OPraHU3Mbl
[IpakTuyeckue paboTHI:
HabuntoieHne CrjomHbIX M JMHEHUYaThIX CIIEKTPOB
19.10 U3IIy4EHUS.
HccnenoBanne TpekoOB: H3MEPEHHE SHEPrUU YacTHUIIBI
110 TOPMO3HOMY MyTH (110 poTOorpadusim).
N3mepenue paanoakTuBHoro ¢poHa
®usnyeckue SBICHUS B IMPHUPOAE: €CTECTBEHHBIN
pPaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE TIy4H,
12.11 pPaIMOaKTUBHOE W3JIYYEHHUE NPUPOJHBIX MHUHEPAJIOB,
JEICTBUE PpPAaJUOAKTUBHBIX M3IYyYEHHM Ha OPraHu3M
YelioBeKa
1212 Texauueckune YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ A03UMETP, KaMEpa Bunscona



IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
MPOBEPAEMOro 0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
TpeOoBaHUSA NMPOorpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B HAy4YHOM KapTHHE MHpa;
c(OPMUPOBAHHOCTh 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOMH
CBSI3H M TIO3HABAEMOCTH SIBIICHUI IPUPOJIBI, O POJIU IKCIIEPUMEHTA
B (usmke, o cucremooOpasyiomied poiau (UMK B Pa3BUTUU
1 €CTECTBEHHBIX HAyK, TEXHHUKH W TEXHOJOTUH, 00 3BOIIOLUHU
(u3HYECKUX 3HAHUH M UX POJIH B IIEJIOCTHON €CTECTBEHHOHAYIHOMN
KapTUHE MHpa, O BKJIAQJEe POCCUUCKHX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBACHEHHE  IIPOIECCOB

OKpYyKaromero Mm1upa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUS O BUJAAX Marepuu (BELIECTBO M IOJIE), O JBMXKEHUM Kak
crocobe CyIIeCTBOBaHUS MAaTe€puHM, 00 aTOMHO-MOJEKYJISIpHOU
TEOPUM CTPOEHMs BEIECTBa, O (PU3MUECKOW CYIIHOCTH SIBJICHUMN
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCINIOBBIX, OJOJICKTPOMArHUTHBIX U
2 KBAaHTOBBIX); YMEHHME pa3iIuyaTh SBJICHHUS IO ONHCAHUIO HX
XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, J€EMOHCTPHPYIOIINUX
JaHHOE (PU3MUECKOEe SBJICHHE; YMEHUE PACIO3HABATH MPOSBICHUE
HU3YUYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUI B OKpYyXXaromeM MUPE, BBIACIIAA

WX CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH )

BJ'Ia,I[eHI/IC OCHOBaMH ITOHATUMHOI'O afnrmapara 1 CUMBOJIMYCCKOTO
A3bIKaA (1)I/ISI/IKI/I M UCIIOJIb30BAaHUEC UX I PECIICHUA y‘—Ie6HBIX 3aaa4,
3 YMCHHC XapaKTCPHU30BaATb CBOMCTBa TECII, (I)I/I3I/I‘-IGCKI/IC SABJICHUA U

MPOIIECChl, HCMHOJB3yd (yHIAMEHTAIbHBIE W AIMIUPUYECKUE

3aKOHBI
4 YMeHue ommuchiBaTh H3y4eHHBbIE CBOWCTBA Tel M (hU3HUECKHE

SIBIICHUSI, UCTIONB3YsI (PU3NUECKUE BETUIHHBI

Bnagenne ocHOBaMHM METOAOB HAyYHOTO MO3HAHHUSA C Y4YETOM
5 coOmoleHnst  TpaBWJI  0€30MacHOTO  Tpynda:  HaOroJeHue

(U3NYECKUX SIBIICHHIMA:




YMEHHE  CaMOCTOSTEIBHO  COOMpaTh  SKCHEPHUMEHTAIBHYIO
YCTAaHOBKY M3 JaHHOro Habopa 00OpynOBaHMS MO WHCTPYKIIWH,
ONUCHIBATH XOJ OINBITAa M 3alUCHIBATH €r0  PE3YJbTATHl,
(hopMyIIMPOBATH BHIBOJIBI;

NPOBEJCHNUE TMPSAMBIX M KOCBEHHBIX HW3MEPEHHH (H3HMUECKUX
BEIMYUH: YMEHHE IUJJAHUPOBATh HU3MEPEHUs, CaMOCTOSTEIHHO
coOMpaTh OSKCHEPHUMEHTAIBHYIO YCTAHOBKY 110 HMHCTPYKLUH,
BBIUUCIIATh 3HAUYEHHUE BEJIMYMHBI M AaHAIM3MPOBATH IOTY4YECHHBIC
pe3ynbTaThl ¢ Y4€TOM 3aJaHHOW MOTPEIIHOCTH pPE3YJIbTaToB
U3MEPECHU;

NPOBEJCHNE HECIOXKHBIX JKCIIEPUMEHTANBHBIX HCCIICOBAHUM;
CaMOCTOSITENIFHO COOMpaTh HSKCIEPHUMEHTAIBFHYIO YCTaHOBKY U
NPOBOAMTH  MCCIIEAOBAHME TI0 HMHCTPYKLIUH, IPEICTaBIISATH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEITMYMH B BUJE TAOJIHUI U
rpaguKOB, yYHTHIBaTh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3yJibTaTaM HCCIeA0BAHUS

[lonnmanue XapakTepHBIX CBOMCTB (U3UYECKUX  Mojejei
(MaTtepuasnibHasg TOYKa, aOCONIOTHO TBEPAOE TEIO, MOJIENIU
CTPOEHMS I'a30B, )KUJIKOCTEN U TBEPABIX TEIl, IJIaHETApHAs MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTI'O SiJpa) U YMEHUE MPUMEHSATh

WX IS OOBsICHEHHS (PU3MYECKHUX TPOIECCOB

YMenue 00bACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TEl, B TOM
YUCIE€ M B KOHTEKCTE CHUTyalluid NPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YAaCTHOCTH, BBISABIATh IPUUYMHHO-CIICICTBEHHBIE
CBSI3U U CTPOUTH OOBSICHEHHE C OMOPOW Ha M3yUEHHBIE CBOWMCTBA
(bu3nueckux SBICHUN, (U3NUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH W

MOJEIN

YMenue pematb pacu€THble 3afaud (Ha 6a3e 2 — 3 ypaBHEHHUN),
UCTOJB3ysd 3aKOHBI W (OpPMYJbl, CBS3BIBAIOIIUE (UIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATb KPATKOC YCJIOBHUC 3aJadvu,
BBISIBJIATH HEJIOCTAIOIINE JAaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXonuMble it €€ pelIeHHs, HCIOJb30BaTh CIIPABOYHBIE
JaHHbIE, IPOBOAMTH pacuy€Tbl M OLICHMBATh PEATMCTUYHOCTH
MOJIYyYEHHOTO  3HayeHWs  (U3MYECKOM  BEIUYMHBI; yYMEHHE

OTIpeNeNIATh Pa3MEPHOCTh (U3NYECKOH BEIMUYMHBI, IMOJYYCHHOH




IIpH pCHICHUHN 3aJa4n

VYMeHue XapakTepu3oBaTh MPUHIMIBI JICHCTBUS TEXHHYECKUX
YCTPOKMCTB, B TOM 4HCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTUYECKHUX IPOLIECCOB M0 UX ONUCAHUIO, UCTIONIB3YS 3HAHHS
0 CcBOWCTBaxX (PM3UYECKUX SBICHUNA M HEOOXOAUMBIE (PHU3UYECKUE

3daKOHOMCPHOCTH
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YMeHue HCIoNb30BaTh 3HAaHUS O (U3MYECKHX SIBICHUSX B
MOBCETHEBHOM JKM3HU ISl oOecredeHus: Oe30MacHOCTH IIpH
oOpamieHUn ¢  OBITOBBIMH  NpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPAHEHHs 310pOBbS M COONIOJCHUS HOPM
9KOJIOTMYECKOT0 TOBEICHHUS B OKpYXAIOLIeH cpeje; MOHUMAaHUE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHUH (DPU3UKU U TEXHOJIOTHUHt

IJIg paliMOHAJIBHOTO IMMPUPOA0IIOJIBb30BaAHUSA

OmnbIT MomcKa, Mpeodpa3oBaHMsI M MPEICTABICHUS WHPOPMALUU
(GU3NYECKOTO COJCPKAHUS C HCIIOJIB30BaHHEM HH()OPMAIIMOHHO-
KOMMYHHKAaTHUBHBIX TCXHOHOFHﬁ; YMCHUC OLCHUBATH
JOCTOBEPHOCTh MOJYUYEHHOW WH(POPMAIIUK HA OCHOBE HMEIOIHXCS
3HAaHUUA U JAOMOJHUTECIBbHBIX MCTOYHUKOB; YMCHUC HCIIOJb30BATH
MpU  BHINOTHEHUH y4YeOHBIX 3aJaHUN  Hay4YHO-TIOMYISPHYIO
TUTEPaTypy (HU3MUECKOTO COACpNKAHHS, CIIPABOYHBIC MAaTECpPHAIIBI,
pecypcel cetu VHTepHer; BianeHue 0a30BBIMU HaBBIKAMH
npeoOpazoBanuss MHPOpPMAIMU M3 OJIHOM 3HAKOBOW CHUCTEMBI B
JIPYTYIO; YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIC

COOOIIeHHUsI HA OCHOBE MH(POPMAIIMH U3 HECKOIBKUX UCTOYHUKOB

IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe JBukeHHe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTENBHOCTD ABM)KEHUS
19 PaBHOMepHOE M HepaBHOMepHoe ABMkeHHe. Cpeassisi ckopocTtb. dopmyiia

JUTS BBIYMCIICHHS CPEIHEH cKopocTu: V = S/t




PaBHOMCpHOC HpHMOJ’IHHCﬁHOG JABUXKCHUC. 3aBHCUMOCTh KOOpAUHAThI TEJIa

OT BPEMCHHU B CJ1y4a€ PaBHOMCPHOI'O HpHMOHHHGﬁHOI‘O JABMKCHUA:

13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JUIsl MPOEKLIHUU CKOPOCTH, MPOCKIUU
NepeMeIleHus, MyTH, KOOPAMHAThl IpPU PaBHOMEPHOM MPSMOJIMHEHHOM
JBYKEHUH
3aBUCUMOCTh KOOPJIMHATHI Teja OT BPEMEHH B CIIydae PaBHOYCKOPEHHOIO
IPSIMOJIMHEHHOTO JIBUKEHUS:
2
Sl) =V, * 1+
2
@opmyiibl Ui NPOEKLUH MEepeMEeIeHHs], TPOSKIUN CKOPOCTH U NPOEKLUU
YCKOPEHHUS IPU PABHOYCKOPEHHOM MPSMOJIUHEHHOM JIBH)KCHUU:
2
1.4 -5;.-(?)=90x'f+“;.—'§-
U_\'(f) =Up, +a, £,
a,(r) =canst,
Ulr2 - le: =2£1_T.S'x
I'paduku 3aBUCUMOCTH OT BPEMEHH Uil MPOEKIUH YCKOPEHUS, MPOCKINU
CKOpPOCTH, MPOEKIUU TEepEeMeIleHUs, KOOPIUHAThl MPU PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBUKCHUN
CBobonnoe manenue. @opMmysbl, ONMUCHIBAIOLIME CBOOOJHOE MajJileHHE Tena
M0 BEpTUKAIU (IBMKEHHE TeJla BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH
1.5 3emnn). ['padukn 3aBUCUMOCTH OT BpPEMEHM MJIS NMPOEKLUU YCKOPEHHUS,
MPOEKIIUM CKOPOCTH W KOOPAWHATHI TP CBOOOJHOM TaJIeHHH Tela IIO0
BEPTUKAIN
CKOpOCTh pPaBHOMEPHOTO JBM)KEHHUS Tejla M0 OKpYXHOCTH. HampaBienue
CKOPOCTH.
dopmyna Ui BHIYMCIEHUS CKOPOCTU Yepe3 paauyc OKPYKHOCTH U MEPUOJ
16 oOparieHus:
L= 2R
T

LenTpocTpeMurenbHoe yckopenue. HampaBieHue LEHTPOCTPEMHUTENBHOTO

yckopenus. Dopmyiia Uil BBIYUCICHUS YCKOPEHUS:




Macca. [InoTHOCTB B€HIICCTBA. CDopMyna JJIs1 BBIYUCIICHUA ITJIOTHOCTH

_m

17 P=7

1.8 Cuna — BektopHas pusnueckas BenuurHa. CloxxeHue CHil

1.9 SIBnenune unepuuu. [lepsroiit 3akon HproToHa
Bropoii 3akon HerotoHa:
F=m-d

1.10
CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOpa CHJIbI,
JIEWCTBYIOIIEH HA TEJIO
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

1.11 F. p I _‘Fl—>2
TpeHue Mokost U TpeHUE CKOJbXKEeHUSA. Popmyiia i BBIYMCICHUS MOMYJIS
CHUJIbI TPEHUS CKOJIbKEHUS:

1.12 FTP =pu-N
Hedopmarus Tena. Ymnpyrue u Heynpyrue aedopManuu. 3aKOH YIPyrou
nedopmaruu (3akoH ['yka):

1.13 F=k-Al




1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

m; -m,
F=¢g.—1 2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaJAeHHUS.
dopmyna Ui BEIYUCICHHUS CHIIBI TSDKECTH BOJHM3M MOBEpXHOCTH 3emiu: F =
mg.
JBwxenue mnanet Bokpyr Connna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

1.16

Wmnynbe Tena — BeKTopHast pru3nyeckasi BeIHMUUHA.
=mi
Nmnynbe cuctemsl Ten. U3Menenne umnynbsca. MMiynbe cusibl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
p=myU +m, U, =const

PeakTuBHOE ABMXKEHUE

1.17

1.18

1.19

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fsoosc
Mexannueckass MOIITHOCTD:

nN=4
r

Kunernueckas n MNOTCHUUAJIbHAas SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYECKOM SHEPTHHU:

HE)E
BTy

Teopema o knHeTHUECKOU SHEPrUn. PopMyra I BEIYMCICHUS

IIOTEHIMATIbHOW DHEPIUH TEJIa, TIOIHATOrO

Hajg 3eMIIEn:

E,=mgh

Mexannyeckas SHEeprus:




E=E;r+EP

3aKOH COXpaHEHMsI MEXaHMUECKOM 3Hepruu. Popmyra s 3aK0Ha
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBparteHre MEXaHUUYECKON PHEPTUU NTPU HATTMYUU CUIIBI TPEHUSL.
IIpocTbie MexaHU3MBI. «30J10TOE IPABUIIO» MEXAHUKH.

Poruar. Momenrt cuiisl: M - FI.

VcaoBue paBHOBECHA pblyara:

M +M, +..=0

[ToaBuxHBIN 1 HeOABWKHBIN O0510Kku. KITJ] mpocThIX MEXaHH3MOB,

1.20

n= Anonesnas

‘%rpaqenm A

JlaBneHue TBEpAOTO TeEma.

@opMyita 11 BBIYKMCIICHUS 1aBJICHHs TBEPIOIO Tena:

p= F
5
191 HaBnenue raza. ATMocepHoe JaBieHuUE.
I'unpocraTuueckoe AaBleHUEe BHYTPH KUIKOCTH.

@opMyita 11 BBIYMCICHUS 1aBJICHUSI BHYTPHU KUAKOCTH:

p=pgh+p_,

1.22 3axoH [lackans. I'mapaBnudeckuil npecc

3akoH ApXI/IMe)Ia. (DopMlea IJIsL ONPEACIICHUSA BBITAJIKUBAIOIICH CHIJIBI,

JEUCTBYIOILIEH Ha TEJO, HOTPYKEHHOE B KUIKOCThH WM Ta3:

1.23

Vcaosue naBanus tena. [lnaBanue CYI0B M BO3AYyXOILIaBaHUEC

Mexannyeckue KoyieOaHWsA. AMIUIMTYAQ, TEPUOJ W YacToTa KOJIeOaHWH.

1.24 CDOpMy.TIa, CBA3bIBAIOIIAA YaCTOTY U ICPUOJ KoJIeOaHMIA:

195 MareMaTtnueckuii U INPYKUHHBIA MasTHUKU. [IpeBpaieHue sHepruu Inpu
KoJIe0aTenbHOM JIBUKEHUU




1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

1.28

MexaHnndecKkre BOJIHEL. HpO,Z[OJ'IBHBIe " IMOICPEYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PacpOCTPAHECHUS BOJIHBI:

L=v-T

3ByK. I'poMKoOCTh 1 BbIcOTa 3ByKa. OTpa)keHUE 3BYKOBOI BOJIHBI Ha TPaHMILIE

nByX cpen. MHdpa3Byk u ynbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
IPY>KUHBL; KO3((UIIMEHTa TPEHUS CKOJIbXEHUS; Pa0OThI CUIIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEAHEN CKOPOCTU JIBMXKEHHS OpYyCKa MO HAKJIOHHOW IIOCKOCTH;
YCKOpeHusi Opycka Ipu JBM)KEHUU MO HAKJIOHHOM IIOCKOCTH; YacTOThl U
nepuoja KojieOaHMM MaTeMaTHYeCKOro MAasTHUKA; 4acTOThl U Iepuoaa
Kose0aHUH MPY)XMHHOTO MasTHUKA; MOMEHTA CHJIbI, JIEHCTBYIOIIEIO Ha
pplyar; paboThl CHUJIBI YIPYrocTH MpU MOABEME Tpy3a C I[OMOILBIO
HEMOJBI)KHOrO 0JioKa; pabOThl CHJIBI YIPYrocTH NpU MOABEME Ipy3a ¢
IIOMOUIBIO MOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEJOBOM CHIIBI OT 00b&Ma MOrpyKEHHOU
4acTU Tejla U OT IJIOTHOCTH >KMJIKOCTH; HE3aBHCHUMOCTH BbITAJIKMBAIOIEH
CHWJIBI OT MAacchl Tejla; CHJIbI TPEHUS CKOJBXEHHMSI OT CHJIbI HOPMalbHOIO
JaBJI€HUS M OT poJa MOBEPXHOCTH; CWJIBl YIPYroCTH, BO3HUKAIOIIEH B
NpYy)XHHE, OT CTENeHH AedopMany NpyKUHBI; YCKOpEHHs Opycka OT yria
HaKJIOHA HampapBisioUlel; nepuoda (YacTOThl) KoJIEOAHUI HUTSHOTO
MasTHUKA OT JUIMHBl HUTH; MepuoJa KoJleOaHui NpyKUHHOIO MasiTHUKA OT
Maccel TIpy3a M IKECTKOCTU MPYXKHHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
nepuosia KosiebaHWH HUTSIHOIO MasTHHKAa OT Maccel rpys3a. IIpoepka

YCJIOBUSA PAaBHOBCCHUS pbIvara

1.30

Qusuueckue sAe61eHUs 6 npupoode: TPUMEPbl IBIKEHUS C PA3IUUHBIMU
CKOPOCTSIMM B JKMBOW M HEXHBOM NPUPOJAE, NEUCTBUE CUIBI TPEHUS B
IIPUPOJIE U TEXHUKE, NMPWIMBBI U OTJIMBBI, JBWXKeHUE IuaHeT COIHEUHOU
CUCTEMBI, PEAaKTUBHOE JBWKEHUE MXUBBIX OPraHU3MOB, pbIYard B TeJe
YeJI0BEKa, BIMSIHUE aTMOC(HEPHOTO JIaBJICHUS Ha )KMBOIM OpraHu3M, IJlaBaHHe
pBIO, BOCHpPHUSATHE 3BYKOB >KMBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHYECKHE

BOJIHBI, HYHaAMH, 3X0O

1.31

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYHUKHU IMOJIOKCHUA, paCCTOAHUA U




YCKOpPEHUS, TUHAMOMETpP, IOJIIWITHUKHK, PAaKeThl, pblYar, IMOJIBWKHBIA W
HEMOJIBIKHBINA OJIOKH, HAKIIOHHAS TIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
COOOMIAIONTUECS COCYIBI, YCTPONCTBO BOJOMPOBOAA, THIPABINYECKUI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, IXOJIOT,

HCIIOJIb30BAHHUC YIbTPa3ByKa B 6BITy N TEXHHUKC

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJCKYJISIPHO-KMHETUUYECKOM TEOPUU CTPOCHHS
2.1 BemiecTBa. Mojenu TBEPAOro, JKUIKOTO W Tra3000pa3HOr0 COCTOSTHHMA
BeniecTBa. Kpucrammdeckue u amopHbie Tena
5 JBmxenue wuactuil BemecTBa. CBSI3b CKOPOCTH JBMDKCHHS YaCTUI[ C
' TeMreparypoil. bpoynosckoe aBmxenue, iupdys3us
2.3 CmauvBaHUE M KallWUISIPHBIE SIBJICHUS
24 TennoBoe pacimpeHue u cxxaTue
2.5 TennoBoe paBHOBeCHE
oy Buytpennss sneprusi. Pabota u Teruionepenada Kak CrocoObl M3MEHCHHUS
' BHYTPEHHEHN SHEPruu
2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYE€HUE
HarpeBanue wu oxnaxaeHue Tten. KonudecTBo TeminoThl. Y enbHas
TEIUIOEMKOCTD:
2.8
O=cm(t,—1)
3aKOH COXpaHEHHUs PHEPTHM B TEIUIOBBIX MpoIEccax. Y paBHEHUE TEIIOBOIO
OanaHca:
2.9
O +0, +..=0
Ucnapenue u xonaeHcanusi. MI3MeHeHue BHYTPEHHEH SHEPrUU B MpPOIECCE
210 ucrapeHuss W KoHjaeHcauuu. KumeHue XUIKOCTU. VYenbHas TeIoTa
' napooOpasoBanus: L = Q/m
2.11 BraxxnocTs Bo3myxa
512 [InaBnenne u Kpucraumszaunusa. l3MeHeHWe BHYTpPEHHEH JSHEpPruM IIpU

IUTAaBJICHHUU U KpUCTAJIJIM3alluU. VY aenpHas TemioTa MIaBICHUS:




2.13

2.14

2.15

2.16

2.17

BuyTpeHHs11 SHeprus CropaHus TOIUIMBA. YJelbHAas TEIUIOTAa CTrOpaHus

toruBa: ( = Q/m

[Tpuntuns! paboTs! TermnoBbix apuraresnei. KIT/[ teruioBoro apurarens

IIpaxmuueckue pabomul

WN3mepenne  yAenbHOM  TEIJIOEMKOCTHM  METAJUIMYECKOTO  LIMIIMHJPA;
KOJMYECTBA TEIUIOThI, IIOJIyYUEHHOTO BOJOH KOMHATHOM TeMIIepaTyphl
(bUKCUpOBaHHONH Macchl, B KOTOPYIO OIYIIEH HarpeTbli MUIUHAD;
KOJIMYECTBA TEIUIOThI, OTAAHHOIO HAarpeThIM LWJIMHIPOM, MOCIE OMYCKAHMS
€ro B BOJly KOMHATHOM TeMIepaTypbl; OTHOCUTEIbHOM BIAXKHOCTU BO3/1yXa;
YAEIbHOM  TEIUIOThl  IUIaBlieHUs Jipjga. lccienoBaHue — U3MEHEHMS
TEMIIEpPaTyphbl BOABI MPU PA3THUHBIX YCIOBUSX; SBICHUS TEIIooOMeHa MpHU

CMELIMBAaHNUH XOJIOAHOW U ropsiuei BOABL; IPOLECCa UCTIaPEHUS

Qusuueckue sA6nenus 8  npupode:  TIOBEPXHOCTHOE  HATSDKEHHE U
KaNMWJUISIPHBIE SIBJICHUS B MPHUPOJAE, KPHUCTAUIBI B MPHUPOJAE, H3ITYUECHHE
ConHna, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHEA, CHETa

Texnuueckue  ycmpoucmea:  KAWUISAPbI, TPUMEPBl  HCIOJIb30BaHUA
KPUCTAIIOB, >KUAKOCTHBIA TEPMOMETpP, MAATUYUK TEMIIEpaTypbl, TEPMOC,
CHUCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETpPHI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPECHHETO CTOpAHUA

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I${ TCII. I[Ba BUJIAd SJICKTPUUCCKHUX 3apsaa0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3.4

3akoH COXPAHCHUA IJICKTPUICCKOI'0 3apdaa

Onekrpruueckoe mnosne. Hanpsok€HHOCTh 3nextpudeckoro moss. [IpuHimmn

CYNCPIO3NIHHU IJICKTPUICCKUX roJiei (Ha Ka4€CTBCHHOM ypOBHC)

3.5

3.6

Hocurenu QJICKTPHUYCCKUX 3apsA10B. HeﬁCTBHC QJICKTPUYCCKOr'0 IIOJId Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBO}IHI/IKI/I H IUSJICKTPUKHU

[TocTrosHHBIN 35eKTpUYeCKUil TOK. JlefcTBUS 3nekTpuyeckoro Toka. Cuia

tToka. Hanpsokenue.




l=g/t,U=A/q

BHGKTpI/I‘leCKOC COIIPOTUBJICHHUE. Y,ZLCJ'IBHOC SJICKTPHUYCCKOEC COIIPOTHUBIICHUC!

3.7 R =pl/S
38 3akon Oma ayis ygactka snekrpuueckon ernu: | = U/R
IlocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I, =1, U=U,+U,.: R=R +R,
3.9 [TapannenpHoe coelMHEHNE IPOBOIHUKOB PABHOTO CONPOTUBIICHHUS:
U =U;I=1+I; rR=5,
2 2 -
CMmeniaHHble COEJUHEHUS IPOBOIHUKOB
Pabora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
312 OmneiT Opcrena. MarHuTHoe Moje NPSIMOrO MPOBOJHUKA C TOKOM. JlMHMM
MarHMTHON MHIyKIIUU
313 MarautHoe 1oJie INOCTOSHHOTO MarHuTa. B3anMopelcTBHE NOCTOSIHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO TOJII HA POBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMarinTHON HHAYKIMK. [IpaBuo Jlenna
IIpaxmuueckue pabomol
W3mepenne 3IEKTPUYECKOrO  CONPOTHBIIEHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHHUKE

(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJIHUKA;
3aBUCUMOCTH COIPOTUBIIEHUsS OT JUIMHBI IIPOBOJHMKA, IUIOLAAU €r0

IOMNEPECUYHOTO CCUCHUA U YACIBbHOI'0 COITPOTHBIICHUA.




3.17

3.18

[IpoBepka  mpaBwia  AJii  DJIEKTPUUYECKOTO HANpsDKEHUsT — TIpU
MOCJICIOBATEIbHOM ~ COCAMHEHUU TPOBOAHUKOB; TpaBWiIa JJIs  CHJIbI
ANEKTPUYECKOTO TOKa TpPU MapajlJIeIbHOM COECIUHEHUH MPOBOJAHHUKOB

(pe3ucTOopHbI U JIAMITIOYKA)

DQusuueckue A6NeHUs 6 npupode. IEKTPUUYECKHE SIBICHUS B aTMocdepe,
ANEKTPUYECTBO JKMBBIX OpPraHU3MOB, MAarHUTHOE ToJje 3emid, Jpeid

IMOJIFOCOB, POJIb MArHUTHOT'O MOJIA JIA )KU3HHU Ha 3eMHe, MOJIAPHOC CUAHUC

Texuuueckue ycmpouicmea: 3JIEKTPOCKOII, aMIIEpMETp, BOJIBTMETP, PEOCTar,
CU€TUMK DJIEKTPHUUECKOM SHEPrHH, DIIEKTPOOCBETHTEIbHBIE TMPHOOPHI,
HarpeBaTeNbHbIE ANEKTPOIPUOOPHI (mpumepsr), INEKTPUUYECKUE
[IPEIOXPAaHUTENH, DJIEKTPOMArHUT, 3JEKTPOABUIATENb I[OCTOSHHOIO TOKa,

ICHEPATOP MOCTOAHHOI'O TOKA

3.19

9HeKTpOMaFHI/ITHHe BoaHbI. IlIkana QJICKTPOMAaruauTHBLIX BOJIH

3.20

queBaﬂ MOACIIb CBECTA. HpHMOHHHCﬁHOC pacpoCTpaHCHUEC CBCTA

3.21

3aKoH OTpPaXCHUA CBCTA. IImockoe 3CPKaI0

3.22

HpeHOMHeHI/Ie cBeTa. 3aKOH IIpCIIOMJIICHUS CBCTA

3.23

3.24

Jucnepcus ceera

Jlunza. Xop ny4eit B tunaze. okycHoe paccTosiHue TUH3bL. ONTHYECKas Cuiia

mmn3el; D = 1/F

3.25

I'na3 xak onruyeckas cucrema. OONTUYCCKHUE HpI/I60pBI

3.26

IIpakmuyeckue pabomul

N3mepenne onTrueckoi cuibl coouparoieil JMH3bL; (POKYCHOTO pacCTOSHUS
cobupatomieid JTUH3BI (10 CBOWCTBY paBEHCTBA pa3MEpOB IpeaMeTa u
n300pakeHusl, KOr/ia IPeIMET PacloyIoKeH B IBOMHOM (hOKyce), MoKa3aTels
MPEIOMIICHUS CTEKJIA.

###Par#t#ccnenoBanue cBoCTBAa N300paKEHUS, TOIYYEHHOTO C IIOMOIIBIO
cobuparomieil JTUH3bl; U3MEHEHHs (POKYCHOTO PacCTOSHHS JBYX CIOMEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa MPEJIOMIIEHHs CBETOBOIO JIyda OT yIJa MMaJeHHus Ha

I'paHUIC «BO3AYX — CTCKIIO»

3.27

3.28

Dusuueckue s61eHUS 8 npupode: 3aTMCHUA COJ'IHI_[a n .HyHLI, oBEeTa TCI,

ONTUYECKUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUpax)

Texnuueckue ycmpoﬁcmea.‘ OYKH, ICPUCKOII, (bOTOaHHapaT, OIITUYCCKHUEC

CBETOBO/IbI

KBAHTOBGIE ABJIEHUA




PamuoaktuBHOCTh. Anb(a-, Oera-, ramma-usnydeHus. Peakiuum anbda-u

4.1
Oera-pacmajna

42 OmnwiTel Pesepdopaa mo paccesHuro anbda-uacturl. [lmanerapHas moenb

' aToma

4.3 CocraB atromHoro sipa. M3oTomns

4.4 IIepuon nonypacnana aTOMHBIX sAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEIN
Qusuueckue s6IeHUs 8 Npupooe: E€CTECTBEHHBIH pPaAHMOaKTHUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4M, PaJUOAKTUBHOE H3Iy4YE€HHE IPUPOIHBIX MHUHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3JTy4YE€HUI Ha OpraHU3M 4eJIOBeKa

T Texnuueckue ycmpoucmea: CHEKTPOCKON, WHAUBUAYAIbHBI JO3UMETP,

KaMepa BI/IJ'IBCOHa, sAACpHad OHCPreTUuKa



		2025-09-01T14:18:49+0300
	Мыгаль Марина Михайловна




