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OenepanpHas paboyas mporpamma no yueoHomy npeamety «Duszuka» (0a30BbIi
ypoBeHb) (mpeamerHas oOnactb «EcTecTBeHHO-Hay4dHBIE TIpeAMETHI»)  (manee
COOTBETCTBEHHO — IIporpaMma 1o gpusuke, Gpusuka) BKIOUYACT MOSICHUTEIbHYIO 3aMKCKY,
cofiepkanue oOydeHus, MJIaHUPyEeMble Pe3yJbTaThl OCBOCHHS MPOTPaMMBI 10 (DU3HKE,
TEMaTU4eCKOe TIaHUPOBAHUE, MepeueHb (KoauduKaTop) pacrnpeneacHHbIX Mo Kiaccam
MPOBEPSEMBIX TPEOOBAaHMU K pE3yJIbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTEIbHON
IpOrpaMMbl OCHOBHOT'O 00IIero oOpa3oBaHMsI U 3JIEMEHTOB COJEpKaHus Mo (usmke,
nepedeHb (kKoaudukaTop) MNPOBEPSEMBbIX TpPeOOBaHUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHuUs U JJIIEMEHTOB
coziepkaHus o Pu3MKe.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3HuKe Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUSl COCTaBJIEHA
Ha OCHOBE IOJIO)KEHHI M TpeOOBaHUM K pe3yibTaTaM OCBOCHMS Ha 0a30BOM YpPOBHE
OCHOBHOH 00pa3oBaresibHOW mporpamMmsbl, mnpeactaBieHHbix B PI'OC OO0, a Takxke
¢ yueToM (penepasibHOI paboueit mporpaMMbl BOCIIUTAHUS M KOHUEHIMH MPENoIaBaHUs
yueOHoro npenmMera «Puznkay.

Copepxxanue mporpaMmbl 10  (U3MKE HampaBlIeHO Ha (QOpMHUpPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYaOIIMXCSl U OPTaHU3ALNI0 U3yYeHUS! (PU3UKU
Ha JIeATENbHOCTHOM OCHOBE. B mporpamme mno ¢usuke y4uTHIBAIOTCS BO3MOYKHOCTU
yueOHoro mnpeamera B peanuzanuu TpedboBanuit PI'OC OOO K MmIaHUPYEMbIM
JUYHOCTHBIM M METANpEeIMETHBIM pPe3yJibTaTaM OOYYEHHsI, a TAKKe MEKIPEIMETHbIC
CBSA3U E€CTECTBEHHO-HAYYHBIX YYE€OHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOILETO
o0OpazoBaHusl.

[IporpaMMa mo (u3MKe yCTaHaBIMBAET paclpeleseHre Y4YeOHOro marepuana
no rojgaM oOyueHus (IO KjaccaM), MpeasiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3YYEHUs TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJIEP)KaHUS U y4yeTe
BO3PACTHBIX OCOOEHHOCTEN 00yUaroIXCs.

[Iporpamma no ¢usuke pa3zpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUHTEIO B CO3IaHUH paboueid MporpaMMsl 10 y4eOHOMY MPEAMETY.

®uznka SABISIETCS CUCTEMOOOPA3YIOIIMM I €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEAMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB U SIBJICHU,
M3y4aeMbIX XUMHUEH, Ouosiorueil, actpoHoMuen u ¢uznueckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa, MPerOCTaBlisgeT Haubosee sCHbIe
oOpa3ipl MPUMEHEHHs] HAYYHOIO METOoJla MO3HaHHs, TO €CTh crnoco0a MOJIydeHHUs
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Onna w3 TWAaBHBIX 3a1ad (PU3NYECKOTO OO0pa3oBaHUA B CTPYKType OOIIETo
00pa30BaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH M MHTEpeca
K HayKe y 00y4aroImuxcsl.
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Nzyuenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINONATaeT OBIAJACHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAY4YHO OOBSICHATH SIBJICHHUS,

OLICHWBAaTb W  TOHHUMATH OCOOCHHOCTH  HAy4YHOTO  HCCIJICOBAHMS,

UHTEPIPETUPOBATh JIaHHBIE W  HUCIOJb30BaTh HAyyHblEe JIOKa3aTelbCTBA
JUTSI TIOJTyYEHUST BBIBOJIOBY.

[enn n3yuenus GU3MKU HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS OMPEIACIICHBI
B KOHIICTIIMU TMpenojaBaHusi ydeOHoro mpeamera «dusmka» B 00pa3oBaTeIbHBIX
Opra”u3ausax Poccniickon ®enepanun, peann3yoImunX OCHOBHBIE
o011e00pa3oBaTeIbHbIC TPOTPAMMBI.

Henu uzyuenust pu3mku:

NpUOOpEeTEeHUE MHTEpeca M CTPEMJICHUS OOYYarolIMXCs K HaydHOMY H3YYECHHIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJE TO3HaHUA U (QOpMUPOBaHUE
HCCJIEIOBATENIHCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSM;

(opMUpOBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yibTara M3yYEHUS OCHOB
CTpOCHHS MaTepuu U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHE TPEICTaBICHUA O ponu (GU3MKKA Uil  pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHl;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymeld MmpodecCuoHATbHON
NEeSATENbHOCTH, CBSI3aHHON C (PU3MKOW, MOATOTOBKA K JalbHEIIeMy 0OOy4eHHUIO B 3TOM
HaTpaBJICHUU.

JlocTrkeHre 3TUX LeJed nmporpaMMel 1o (U3MKe Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs 00ECTIEYNBACTCS PELICHUEM CIIEIYIOIINX 3aa4:

npuoOpeTeHNe 3HAHWW O JHUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, DJIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOpETCHHE YMEHHUH ONHWCBHIBAaTh M OOBSACHATH (UBHUYCCKHE  SBICHUS
C MCTIOJIH30BAaHUEM TOYICHHBIX 3HAHU;

OCBOEHHE METOJOB PEIIECHUsI MPOCTEHIINX pAaCUETHBIX 33aJad C UCIOJIb30BAaHUEM
buznuecknx Mozenel, TBOPUYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOJaTh NPUPOJHbIE SBJICHUS M BBINOJHATH OIBITHI,
nabopaTtopHble pabOThl W IKCHEPUMEHTAIbHBIE HCCIEAOBAHUSA C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ HHpOpMaIUe (HU3NIECKOTO COJEPIKAHMS, BKITIOYAs
MH(POPMALIMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3UKH, aHAIU3 U KPUTHUYECKOE
OIICHHBaHUE WH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu mnpodeccroHaaIbHONH ACATECIBHOCTH, CBSI3aHHBIMH
C (uU3MKOH, M COBPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAHHBIMM Ha JOCTHKECHHSIX
(U3UYECKON HAYKH.

OO1iee 4YMCIO YacoB, PEKOMEHIOBAHHBIX MJi M3ydeHUs (UMK Ha 0a30BOM
ypoBHE, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJeno), B 8 kinacce — 68 yacos
(2 yaca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEZIEIIO).
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[IpennaraemMslii B mporpaMMe no pu3nke nepeyeHb J1abopaTOpHBIX paboT U OTBITOB
SBIISICTCS. PEKOMEHIATEIbHBIM, YUUTEINb JIEJIaeT BIOOP MPU MPOBEACHUH J1aO0OPATOPHBIX
paboT M ONBITOB C YYETOM HWHAWBUIYAIbHBIX OCOOCHHOCTEH OOYydaloOUIMXCs, CIHCKa
HKCIIEPUMEHTAIBHBIX 3aJJaHui, PeIaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO
9K3aMeHa 1o (PH3HKe.
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COLEPKAHUE OBYUYEHMUA
7 KJIIACC
Pu3nKa U ee poJib B IO3HAHNH OKPY KaIOLIero Mupa
®usuka — Hayka o npupoxae. SAsmeHus npuponasl. Dusznueckue SABICHUS:

MEXaHUYECKHUE, TeIUIOBBIE, DIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeIMUUHbL. M3Mepenne pusndyeckux BeandrH. Gusndeckue mpuoopsI.
[TorpemHocts n3MepeHnii MexxayHapoaHasi CUCTEMa €AUHUIL.

Kak ¢usmka w© Jgpyrue  €CTECTBEHHbIE HAyKd  HM3YYalOT  MPUPOY.
EcrecTBeHHO-HAYy4HBIH METO]T MO3HAHUS: HAOJIIOACHUE, TOCTAHOBKA HAYYHOT'O BOMPOCaA,
BBIJIBHKEHUE TUIIOTE3, YKCIIEPUMEHT TI0 TTPOBEPKE TUTIOTE3, 00BICHEHHE HAOII0aEMOTO
sBieHus. Onucanue GU3NIECKUX sIBJICHUN ¢ IIOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHnueckue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
®duznyueckue NpuoOpPHkI U MPoLieypa MPSIMbIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
prudOpOM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre MEeHbI JeIeHUs MKaIbl K3MEPUTEIHLHOTO TpHOopa.

N3mepenne paccTosHUM.

N3mepenue o0beMa )KUAKOCTH U TBEPAOIO Tea.

Omnpenenenue pa3MepoB MajbIX TE.

H3mepenue temmeparypbl MpH MOMOIIHN KHIKOCTHOTO TEPMOMETpPa M AaTUnKa
TEMIIEPATypHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bl: JAATBHOCTD IMOJETa IIapHKa,
MYIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIe, YeM OOJBIIIEe BHICOTA ITyCKa.

IlepBoHayajibHbIE CBEICHUSI 0 CTPOEHUM BelIeCTBA

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3mepbl. OMbITHI, JOKA3bIBAIOIINE
JVCKPETHOE CTPOEHHUE BEIIECTBA.

JIBrxkeHue yactull Beuecta. CBsi3b CKOPOCTH JABUKEHHUS YaCTHL C TEMIIEPATYpPOH.
bpoynoBckoe nBmxkenue, nuddysus. BzaumoaeiicTBrue 4acTuil BemECTBa: MPUTHKEHHE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, KUJIKOCTEH M TBEPIBIX
(KkpucTtamnuyecknx) Tea. B3auMocBsi3b MEXAYy CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHbpIX COCTOSTHUSX M HMX AaTOMHO-MOJEKYJSPHbIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBUYKEHUS.

Ha6nronenue nuddysun.

HaGmonenue sBieHHME, OOBSCHSIONIMXCS NPUTSHKCHUEM WM OTTAIKHMBAaHUEM
YJaCTHII BEIIECTBA.
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JlabopamopHwvie pabomul u onvimol
OreHka quamMeTpa aToMa METOZIOM PSIOB (C UCTOIb30BaHueM (oTorpaduii).
OnbITHl 110 HAOTIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OnbITH IO 0OHAPYKEHHUIO TEUCTBUS CHII MOJICKYJISIPHOTO MPUTSHKCHHSL.

JIBMKeHMe U B3AaUMOJAEHCTBHUE TeJl
Mexannueckoe nBuxeHue. PaBHoMepHOe 1 HepaBHOMEpHOE JABUKeHHE. CKOPOCTb.
CpenHsisi CKOpOCTh ITPU HEPABHOMEPHOM JIBUKEHUHU. Pacyuer ImyTy U BpeMEHU IBUKEHUS.
SBneHue uHEPLMU. 3aKOH UHEpIMU. B3auMmoielicTBUE TeN KaKk TPUYMHA U3MEHEHHUS
CKOPOCTH JABWKEHUA Tes. Macca kak Mepa MHEpTHOCTH Tena. [IOTHOCTh BemiecTsa.
CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00beMa BEIIECTBA.

Cua kak XapakTepucTuka B3auMozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SIBJICHUE TATOTEHUS U criia TskecTH. Cuna
TSDKECTH Ha JIpyrux miaHerax. Bec tena. HeBecomocTs. CiioxkeHne cuil, HalpaBJIE€HHbBIX
nmo oaHou mnpsMoi. PaBHopeicTByromas cui. Cuna TpeHus. TpEeHHE CKOJIbKEHUS
Y TpEeHUE TOKOsI. TpeHne B mpupoie U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHn4ecKoro IBM>KEHHUS Tela.
N3MepeHne CKOpOCTH MPSMOIUHEUHOTO JBUKECHHUS.
HaGnronenue siBneHust HHEPIUU.
Hab6nronenue usmMeHeHus: CKOpOCTH MPY B3aUMOJICHCTBUM TEN.
CpaBHeHHE Macc N0 B3aMMOJICVCTBUIO TE.
CrnoxeHue cui, HapaBJIEHHBIX MO OJHOMN MPSAMOM.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre CKOPOCTU PABHOMEPHOTO JIBIXKEHUS (IIAPUKA B KUIAKOCTH, MOJIEIH
AIEKTPUUYECKOTO aBTOMOOUJIS U TaK Jiajiee).

Omnpenenenre CpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapUKa M0 HAKJIOHHOU
MJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPOTO TENa.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PaCTsHKEHUS (AehopMaIyy) MPpy>KUHbBI
OT MPHUJIOKEHHOMN CHJIBI.

OMNBITHI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHITBI TPEHHSI CKOJIBKEHHUS OT Beca Tella
1 XapaKTepa CONMPHUKACAIONINXCS TTIOBEPXHOCTEH.

JlaBjieHue TBEPABIX TeJ, dKUIKOCTE U ra3oB

Hanenue. CriocoObl yMEHBIIEHHS W yBEJIMYEHHUs JaBiieHud. [laBneHue rasa.
3aBUCHUMOCTb JIaBJICHU Ta3a OT o0beMa, TeMrepatyphl. [lepenada naBieHus TBEpABIMU
TEJIaMHU, JKUAKOCTSIMU U ra3zamu. 3akoH I[lackans. IlHeBMaTMueckhe MaIlMHBI.
3aBUCUMOCTh JABJICHHS JKUJIKOCTH OT TIyOMHBL. [mapocTatudeckuii mapamokc.
Coobmatomuecs cocyanl. ['nuapaBinueckue MeXaHu3Mbl.

Atmochepa 3emumm u armocepHoe pgaBieHue. I[IpUumHBI CyHIECTBOBAaHMUS
Bo3nymiHOW o06onouku 3emnu. Onbir Toppuyemnu. HM3mepenne arMochepHOTo

7
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JaBJIeHUsA. 3aBUCHUMOCTh aTMOC(HEPHOrO NaBJICHHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Ipubops! 17151 M13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBUE MKUIKOCTH M Ta3a Ha IMOTPYKEHHOE B HUX TeNo. BbeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxorniaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TeMIEpaTyphl.

[lepenaua qaBieHuUs! )KUIKOCTHIO U Ta30M.

Coobmiaroiuecs COCy/ibl.

['mppasnuueckui npecc.

[IposiBieHue aeiicTBUsE aTMOC(HEPHOTO TaBICHUS.

3aBUCHUMOCTh BBITAJIKUBAIONICH CUJIBI OT OO0BbeMa MOTPY>KEHHOM YacTu Tena
Y TJTIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJTKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKHUIKOCTH.

VYcnoBue 1aBaHWs TeN: IUIaBAaHWE WM TIOTPYXKEHUE Tel B 3aBHCHUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN Te€Ja U KUAKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnegoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT oO0ObeMa NOTPYKEHHOU
B KUJKOCTb YaCTH TeJa.

OnpeneneHne BBITAIKUBAOMIECH CWIbI, JCHCTBYIOLIEH HA TEJO, IOTIPYKEHHOE
B KHUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOUIEH CHJIBI, JEHCTBYIOIIEH Ha TEJO
B KHUJKOCTH, OT MacChl TeJa.

OnbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb BBITAJIKUBAIOUIEH CHUJIIbI, JE€HCTBYIOLIEH
Ha TEJO B )KMJKOCTH, OT 00bE€Ma MOTPYKEHHOU B JKUJIKOCTh YACTH TeJa U OT IJIOTHOCTH
KHUJKOCTH.

KoHcTpynpoBaHre apeomeTpa WIM KOHCTPYMPOBAHHUE JIOJKH M ONpEIEICHUE €€
IPy30II0ABEMHOCTH.

PaGora u MoIHOCTDH. JHEPrus

Mexanuueckas padbota. MOIIHOCTS.

[IpocTbie MEXaHU3MBI: pblyar, 0JIOK, HAKIOHHAs MIOCKOCTh. [IpaBuino paBHOBecHs
peiuara. [IpuMeHeHue mnpaBuiia paBHOBECHS! pblyara K OJOKY. «30JI0TOE MPaBUIIO»
Mexanuku. Koadduument nonesnoro aeicteus (ganee — KIII) mpocThix MexaHU3MOB.
[IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas u noreHuuanbHas sHeprus. [Ipespamenue
OIHOTO BHJA MEXaHWYECKOW DSHEPrud B JpPYrol. 3aKOH COXPAHEHHS HHEPruu
B MEXaHUKe.

Jlemoncmpayuu
[IpuMepsl MPOCTHIX MEXaHU3MOB.
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JlabopamopHwvie pabomul u onvimol

OmnpeneneHrie pabOTbl CHIBI TPEHHs TMpPU PABHOMEPHOM JBIDKEHHUHM Tela
110 TOPU30HTAILHOM MTOBEPXHOCTH.

HccnenoBanue ycIoBUil paBHOBECHS phlyara.

N3mepenne KII/] HaKIOHHON IUTOCKOCTH.

N3ydenne 3akoHa COXpaHCHHUSI MEXaHUYECKON YHEPTHH.

8 KJIACC

TenJioBbIe sIBJICHUA

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pazmepsl aTOMOB 1 MOJIEKYJI. OMBIThL, OATBEPKIAIOLIUE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH.

Mopgenu  TBepAOro, JKHAKOTO W  Ta3000pa3HOrO  COCTOSHUM  BEIIECTBA.
Kpucrannmueckue u amopdubie Tena. OObSACHEHHWE CBOWCTB Ta3oB, KHAKOCTEH
M TBEPABIX TEJI HA OCHOBE IIOJOKEHUN MOJIEKYJIPHO-KMHETUYECKOU TEOPHH.
CmauuBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YaCTHLL.
Buytpennsis sHeprus. CrocoObl M3MEHEHUsT BHYTPEHHEH SHEpPruu: Teruionepeaayda
U coBepuieHHe paboThl. Buapsl Termonepenauu: TEIIONPOBOAHOCTb, KOHBEKLIUSA,
M3JIy4YCHHE.

KonuyecTtBo TemynoTel. YenpHas TEIUIOEMKOCTh BellecTBA. TermnooOMeH
U TEIUIOBOE PaBHOBECHE. YpaBHEHUE TEIJIOBOro OanaHca. [InaBinenue u oTBepaeBaHue
KpUCTAJUIMYECKUX BEIECTB. YJenbHas TemioTa MiasieHud. IlapooOpazoBaHue
n koHaeHcamus. HMcmapenwe. Kumenuwe. VYnaenpHas Teruiora mapooOpa3oBaHUSI.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

BrnaxxnocTtbs Bo3ayxa.

DHeprus TOIUIMBA. Y JebHas TEIUIOTa CTOPAHMSL.

[Tpunuunel padotel TemwtoBbix apurarenei KIIJ[ remnoBoro neuratens. Ternosbie
JIBUTATEIIN U 3aIIUTa OKPYKAIOLIEH CPELBI.

3aKOH COXPaHEHHUs U NPEBPALLEHNS SHEPTUU B TEIUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
HaOnronenue 6poyHOBCKOTO JIBUKEHUS.
Habmonenue nuddysumn.
Habmronenue sBiaeHui CMauyuBaHUS ¥ KalTWJUISIPHBIX SBJICHUM.
HaOnronenue TenioBoro paciuimpeHus Ted.
N3menenune napneHus ra3a npu u3MeHeHn 00beMa 1 HarpeBaHUU UJTH OXJIAKICHUU.
[TpaBuia u3MepeHus: TEMIIEPATYPHI.
Bunbl Temonepenayn.
OxnaxaeHue Mpyu COBEPIIICHUN PAOOTHI.
Harpesanue npu coBepiiieHur paboThl BHEITHUMHU CUJIAMH.
CpaBHEeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
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HaOmronenne kureuus.
Habmronenue noctossHCTBa TeMIIEpaTyphl MPHU TIJIaBJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.

JlabopamopHhwvie pabomul u onvimol

OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSHKCHUSI.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIA caxapa.

OnbIThl 0 HAOIIOJECHUIO TETIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJN.

Omnpenenenue 1aBieHUs BO31yXa B OAJIJIOHE HIMPUIIA.

OnbITHl, NEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJICHUS BO3JlyXa OT ero o0bema
Y HAarpEeBaHUA WIN OXJIAXKICHUS.

[IpoBepka TrHUIOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA SKHIAKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TEMIIEpaTyphl.

Hab6nronenue n3MeHeHusi BHyTpEHHEH SHEPTUU Teja B pe3yJIbTaTe TeIuionepeaaun
1 paOOThI BHEIIHUX CHII.

WccnenoBanue sBieHUs TEIJIOOOMEHA MPU CMEINIMBAHUU XOJIOAHOW U ropsuen
BOJIbI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH TMpPH TEIJI0O0OMEHE
C HarpeThIM METATTMYECKUM LUIUHAPOM.

Ornpenenenue y1eIbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

Ornpenenenre OTHOCUTENIBHON BIAKHOCTH BO3AyXa.

Ornpenenenue yieIbHON TEMIOTHI IJIaBIECHUS JIbA.

DJIeKTPpHYECKHE U MATHUTHBIE SIBJICHUS

Onextpuzanus Ten. JlBa poaa dSIEKTpUYECKHX 3apsioB. BzaumonericTBue
3apsKeHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTh CUJTBI B3aUMOACHCTBUS 3apsSyKEHHBIX T
OT BEJINYMHBI 3apsII0B U PACCTOSIHUS MEXKIY TEIIaMH).

Onextpuyeckoe mnosie. HampspkeHHOCTh  3nekTpuyeckoro mnons.  IIpuHnun
CYTIEPIIO3UIINH JIEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn »snektpudeckux 3apsAnoB. OJIEMEHTAPHBIM JJIEKTPUUYECKUM  3apsl.
Crpoenue atoma. IIpOBOAHMKH M NHUAIEKTPUKH. 3aKOH COXPAaHEHHsS JIEKTPUUYECKOIO
3apsja.

DNEeKTPUYECKUNA TOK. Y CIOBHSI CYIIECTBOBAHUS AIEKTPUUECKOro Toka. MlcTouHnKu
IIOCTOSIHHOTO TOKa. JIeHCTBHS SIEKTPUYECKOrO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUNA TOK B KUIKOCTAX U raszax.

OnekTpuueckas uenb. Cuiia Toka. DIeKTpudyeckoe HanpspkeHrne. COnpoTUBIIEHUE
IIPOBOJIHUKA. Y IEJBHOE COINPOTHBJIEHUE BenlecTBa. 3akoH Oma g ydacTKa LEIH.
[TocnenoBarenbHOE M MapauIeIbHOE COETUHEHUE ITPOBOIHUKOB.

PaboTa n MOUTHOCTB 3NIeKTpUUYEcKOro Toka. 3akoH [xoyns—JIenua. Dnektpuueckue
LEMU U TOTPEOUTENH 3IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

10
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IlocTtosinHBle MarHuThl. B3aummonencTBHE MNOCTOSHHBIX MarHuToB. MarnmTHOE
nosje. MarHuTHOE 1oJjie 3eMJIM U €ro 3HauYeHWe s Ku3HU Ha 3emuie. OnbIT DpcTena.
MarauTHoe ToJI€ 3JIEKTPUUECKOrO0 TOKa. IIpuMeHeHHue 3JIEKTPOMArHUTOB B TEXHHKE.
JleficTBME MAarHUTHOTO TOJSl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUIaTENlb MOCTOSHHOTO
Toka. HMcnonp30BaHME  AJEKTPOJABUraTesiel B~ TEXHUYECKUX  YCTPOMCTBAx
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBiaeHHe 3yEKTpOMarHUTHOM HHAYKuuM. I[IpaBuiio JleHna.
Onekrporeneparop. CrocoObl MOTYUYEHUS! AIEKTPUUECKON IHEPTUH. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa poja 3JIEKTPUUYECKUX 3aPAI0B U B3aUMOJICVCTBUE 3aPSIKEHHBIX TEII.
YCTpONCTBO U ICUCTBUE IJIIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS MHIYKIUSI.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpoBOTHUKY Y TUAJIEKTPUKHU.
MoaenupoBaHHU€E CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKM ITOCTOSIHHOTO TOKA.
JIlencTBUS NEKTPUUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B KHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuiibl TOKa aMIIEPMETPOM.
N3mepenue 31eKTpuyecKoro Harps>KEHUST BOJIbTMETPOM.
Peocrar 1 MmarazuH COpOTUBIICHUHN.
BzaumoielicTBUE NOCTOSSHHBIX MAarHUTOB.
MonennpoBaHre€ HEBO3MOKHOCTH Pa3ICJICHUS TOJTOCOB MarHuTa.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSSHHBIX MArHUTOB.
OnsIT Opcrena.
MarauTHoOE o€ TOKa. DJIEKTPOMArHUT.
JlercTBME MarHUTHOTO IMOJISI HA TIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb TOCTOSTHHOTO TOKA.
HccnenoBanue siBiieHUS SJIEKTPOMAarHUTHOM MHIYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTH HallPaBJICHUS MHIYKIIHOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHHMSI.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI IO HAOJTFOICHUIO JICKTPU3AIMY TEI HHIYKIIUCH U TIPU COTIPUKOCHOBCHHH.
HccnenoBanue neiicTBUS 3JIEKTPUUYECKOTO OISl HA IPOBOJTHUKYU M TUDJICKTPUKH.
CoOopka u nmpoBepka pabOThI ANEKTPUIECKON 1IETH MOCTOSTHHOTO TOKA.
N3mepenue u peryJInpoBaHUE CHITbI TOKA.

11
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N3mepenue u peryampoBaHue HaIpsHKEHUS.

HccnepoBanme  3aBUCUMOCTH  CWJIBI  TOKa, MAYIIETO  4YE€pe3  PE3UCTOP,
OT CONPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUST HA PE3UCTOPE.

OnbIThl, NEMOHCTPUPYIOIIHME 3aBUCUMOCTb JJIEKTPHYECKOTO  COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJIOMIA1 ITONEPEYHOr0 CEUCHUS U MaTeprala.

[IpoBepka npaBuiia CIOKEHUSI HANPSIAKECHUH TP MOCIIEI0BATEILHOM COCIUHECHUN
IBYX pE€3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIbI TOKA IPU MAPAJIIETBHOM COEIMHEHUN PESUCTOPOB.

Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTM  CWJIBI  TOKa, MAYLIETO 4Yepe3  JIAMIIOUKY,
OT HANPSHKEHUS HA HEW.

Onpenenenue KII1 HarpeBaTens.

HccnengoBanne MarHuTHOTO B3aMMOJEHUCTBUSI IOCTOSIHHBIX MArHUTOB.

N3yueHrne MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MpU HUX OOBEIUHEHUU
Y pa3geeHNH.

HccnenoBanue neMCTBUS SNEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI B3aWMMOJCHCTBHS KaTYIIKH
C TOKOM Y MAarHMTa OT CUJIbI TOKA U HAIIPaBJICHHS TOKA B KaTYIIIKE.

N3ydeHune 1eiicTBUsl MArHUTHOTO T0JIs1 HA IPOBOJAHUK C TOKOM.

KoHctpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.

N3mepenune KIIJ[ anexkTpoaBUraTeaIbHON YCTAHOBKH.

OnbITHI O UCCIEAOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOW UHIAYKIIUU: UCCIEAOBAHUE
W3MEHEHUW 3HAUYCHUS U HAITPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Mexann4yeckue siBJICHUSA

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touyka. Cucrema  OTcyeTa.
OTHOCUTENBHOCTh ~ MEXAHUYECKOTO  JBWXKEHHUsS. PaBHOMEpHOE  MPAMOJMHEWHOE
nBwKeHue. HepaBHOMepHOe mpsAMOJIMHENHOE ABWkeHne. CpeaHsiss W MIHOBEHHas
CKOpOCTb TeJla IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHoyckopeHHOe TIpsiMONIMHEHOE nBIKeHHe. CBOOOAHOE TIajIeHHE.
Omnpbitel ['anunes.

PaBHOMepHOE JBWXKEHHE MO OKpyXHOCTU. llepuon u dacrtora oOpaunieHwus.
JIuHeHas u yriioBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepsoii 3akoH HreroTrona. Bropoit 3akoH Hprotona. Tpermii 3akoH HbroroHa.
[TpuHIMI CyIIEpIIO3ULIU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuiia TPEHHUSI CKOJIbXKEHUS, CUJia
TPEHUS MTOKOS, APYTUE BUJIBI TPEHUS.

Cuna TsHKeCTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpPEHHE CBOOOHOTO MaICHUsI.
JBmwxenune mianetr Bokpyr ConnHua. IlepBas kocmmuueckass ckopocTb. HeBecomocThb
U TIEPETPY3KH.

12
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PaBHOBecue MmarepuasibHOM TOuku. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPJOTO TeJa C 3aKPEIUIEHHOM OChIO BpaleHus. MoMeHT cuibl. LIeHTp TsxecTn.

Nmnynsc Tema. W3meHeHune wummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHMS
UMITyJibca. PeakTuBHOE NBMKEHHE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cui TsbKecTH, yNpyrocTu, TPEHUS.
Cs13b sHepruu u padboTsl. [loTeHnnanpHast SHEPTHs Tena, MOAHITOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHumanbHas sHeprus cxaton npyxxunsl. Kunernueckas sHeprus. Teopema
0 KUHETUYECKOM 3HEPruH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Habmiogenne MexaHMUECKOTO JBM)KEHHS Telda OTHOCHUTENBHO Ppa3HbIX Tel
oTCUeTa.

CpaBHEHHME ITyTEH U TPACKTOPUI ABUKEHUS OJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO
pPa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTU U YCKOPEHUS IIPSIMOIIMHENHOTO ABKEHHUS.

HccnenoBanne npu3HaKkoOB PaBHOYCKOPEHHOI'O IBUKEHUS.

Habitoienue 1BrukeHMs Teja 1o OKpPy>KHOCTH.

HabOmiogenne MexXaHUYECKUX SIBIICHUH, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» Mpu ee paBHOMEPHOM U YCKOPEHHOM JBI)KEHHUU OTHOCUTENIBHO KaOMHETa
(bu3uKH.

3aBUCUMOCTh YCKOPEHHS TEJIA OT MAcChl TEJIA U ICHCTBYIOIIEH HA HETO CHJIBL.

HaGnronenue paBeHCTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

N3meHenue Beca Tena Npu yCKOPEHHOM JBHKCHUH.

[leperaua uMimysnbsca npy B3anMOJIECUCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITYJIbCA IIPHU HEYTIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHne UMIyJbca pu aOCOIOTHO YIIPYTOM B3aUMOICHCTBHUM.

Habutoienne peakTUBHOTO ABMXKEHUS.

CoxpaHeHHne MeXaHU4eCKOM SHEPrur pHu CBOOOTHOM IaJICHUU.

CoxpaHeHHuE MEXaHMYECKOM JHEpPruyM IpH JBWKEHUM Tejla INOJ JEHCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpyupoBanue Tpakrta [Jis pa3roHa ¥ JaJdbHEHIIEro paBHOMEPHOTO ABMIKCHUS
[IapyKa WM TEICHKKH.

OnpeneneHne cpeHEe CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS IapHKa
110 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHne YCKOPEHUs TeJa IPH PaBHOYCKOPESHHOM JBHKCHHH 10 HAKIIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH IPU PaBHOYCKOPESHHOM JIBHYKCHHH
0e3 HaYaJIbHOW CKOPOCTH.

13
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[TpoBepka THITOTE3BI: €CJIM NP PABHOYCKOPCHHOM JIBIDKEHUH 03 HadaIbHON
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJi HEYSTHBIX YHCEII, TO COOTBETCTBYIOIIUE POMEKYTKH
BPEMCHH OJIMHAKOBBHI.

HccnemoBanue 3aBHCHMOCTH CHIIBI TPEHHUS CKOJBXCHHSI OT CHJIBI HOPMAaJIbHOTO
TaBIICHUS.

Omnpenenenre ko uIrieHTa TPEHNUS CKOTBKCHUS.

OmnpeneneHne KeCTKOCTH TPy KHHBI.

OmnpeneneHre pabOTHI CHIBI TPEHHUS TPH PAaBHOMEPHOM JBIDKCHHHM Tela
10 TOPU30HTAIEHOM ITOBEPXHOCTH.

Omnpenenenre pabOTHI CHIIBI YIPYTOCTH MPH TOIBEME TPy3a C HCIOIh30BAaHHEM
HETIOJIBHYKHOTO U TIOJIBHYKHOTO OJIOKOB.

N3yueHune 3ak0Ha COXPaHEHUS SHEPTUU.

MexanudecKkue Ko1e0aHus U BOJIHbI

KonebarenbHoe naBmwxeHue. OCHOBHbBIE XapaKTEPUCTUKU KojeOaHUM: Nepuon,
4acToTa, aMIUIATyZa. MareMaTH4eCcKuil W MpYKUHHBIA MasTHUKHU. [IpeBpaienne
SHEPrUM MPU KOJIeOATETbHOM JIBUKEHHUH.

3aryxaromue koneOaHusi. BeiHykaeHHble koneOanus. Pesonanc. Mexannueckue
BOJHBL. CBOMCTBA MEXaHWYECKHX BOJH. IIpojosibHBIE M momnepedHsle BOJIHBL. JlJIMHA
BOJIHBI M CKOpPOCTb €€ pacnpoCTpaHEHHs. MEXaHMYECKHE BOJHBI B TBEPIOM TEIIE,
CEHCMHUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(Ppa3ByK U yJIbTpa3ByK.

Jlemoncmpayuu
Habmronenue xonebanuii Te o 1eMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
PacnipocTpanenue mpo10JIbHBIX U IOTIEPEYHBIX BOJIH (HA MOJIEIH).
HaGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomul u onvimol

OnpefeneHne 4acTOThl ¥ Meproia KoeOaH!uii MaTeMaTHIeCKOro MasTHHKA.

OnpeneneHne 9acTOTHl U TIEpH01a KOJIeOaHUH MPY>KUHHOTO MasTHAKA

HccnenoBanue 3aBUCHMOCTH TepHoja KoeOaHUi MOJBEIICHHOr0 K HUTH Tpy3a
OT JUTUHBI HUTH.

HccrnenoBanne 3aBHCHMOCTH  TIepHOJa KOJCOAHHWH MPYKUHHOTO MasTHHKA
OT Macchl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TEpHOa KOJICOaHHH TPy3a, MOJABEIICHHOIO K HHTH,
OT Macchl Ipy3a.

OMnpITEL, JIEMOHCTPUPYIONINE 3aBUCUMOCTH TMEpPHOAA KOJCOAHHWHA TPYKUHHOTO
MasTHUKA OT MacChl IPy3a U JKECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHUSI.

14
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3J'leKTp0MaFHI(ITHOQ IMOJI€ 1 3JIEKTPOMAIHUTHBIC BOJIHDI

BHGKTPOMB,FHI/ITHO@ ITIO0JIC. SJIQKTpOMaFHI/ITHBIG BOJIHBEI. CsoiicTBa
QJICKTPOMArHUTHBIX  BOJIH. [Ixama SJICKTPOMAIrHUTHBIX BoJH. Mcnoab3oBaHue
QJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOM CBSI3H.

SHCKTPOMaI‘HI/ITHaH Impupoaa CBCTa. CKOpOCTL cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3ydeHnne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBbIO MOOUIIBHOTO TeneoHa.

CBeToBbBI€ IBJICHUSA

JlyueBas mogmenn cBera. Mcroununkum csera. [IpsAmosMHENHOE pacnpOCTpaHEHHE
ceeta. 3armenuss Connua u JlyHel. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenne cBera. 3akoH mnpenoMiieHHs cBera. llomHoe BHyTpeHHee
oTpakeHue cBeTa. Vcnojb30BaHHE MOJHOIO BHYTPEHHErO OTPAXKEHHSI B ONTUYECKUX
CBETOBOJIAX.

JIunza. Xox nydeil B nuH3e. OnTudeckas cucrema (oToarmapara, MUKPOCKOMa
u Teneckomna. ['na3 kak onrtuyeckas cucreMma. biim3opyKkoCcTh U 1aabHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CoxkeHne CeKTpaabHbIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
OtpaxeHune cBeTa.
[Toyuenue u3o0pa>keHui B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
Onrtuueckuid CBETOBO/.
Xox mydeii B cOOMparoIieit JInH3e.
XO0J JTydeil B pacCEenBarOLLIEH JIMH3E.
[Tony4yeHnue n300paxeHuil ¢ MOMOILBIO JIUH3.
[Tpuntun nevictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
Mopenn rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomryuenue Oenoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.

JlabopamopHvie pabomul u onvimol
HccnenoBanne 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOTO JTyda OT yTIJia ajcHHUS.
N3yuenune xapakTepucTUK N300paKeHUs MpeAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJila MPETIOMIICHHS] CBETOBOTO JTyda OT yTIJia TaJeHuUs
Ha TPAHUIIC «BO3TyX—CTEKIION.
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[Tomy4yenue n3o00pakeHuil ¢ TOMOIILI0 COOUPAIOIIEH JINH3HI.

Omnpenenerne (OKYCHOTO PACCTOSTHUS M ONTHUYECKOW CHITBI COOMPAFOTIEH JTUH3BI.
OmnBITHI TIO PA3JIOKEHHUIO OEJIOTO CBETa B CIIEKT.

ONBITHI 110 BOCTIPUATHIO 1IBETA IIPESIMETOB IMPU UX HAOJIOJCHUN Yepe3 IBETOBBIC

(GWIBTPHL.

KBanToBbIe siBJICHUA

Onwitel  Pesepdopna m mutanerapHas mozens aroma. Monens atoma bopa.
Hcenyckanne u norsomeHue ceera aromoM. KBanTel. JInHenyaTsie COEKTPEI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoeHHEe aTOMHOTO Spa.
Hyknonnas mogens atomHoro sigpa. M3oronsl. PagnoaktuBHele npeBpamenus. [lepuon
MOJIypacriajia aTOMHBIX SAEP.

S nepHble peakuuu. 3aKOHBI COXPaHEHHUs 3apsA0BOT0 U MACCOBOIO YUCE. DHEPTHs
CBA3M aTOMHBIX szep. CBs3b Macchl M SHEprud. Peakuuu cuHTE3a WU JIETEHUS slEp.
Ncrounnku sHeprun CoaHua U 3B€37.

AnepHasg »Hepretuka. JleMCTBUS paguOAaKTUBHBIX HW3JIYYEHUM Ha JKHUBBIC
OpPTraHHU3MBI.

Jlemoncmpayuu
CrexTphl U3JTy4YEHUs U MOTJIOMICHHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CnekTp Bojopoaa.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cueTurka MOHU3UPYIOMINX U3TYyUEHUH.
Peructpanus u3nydeHus: IpUPOJHBIX MUHEPATIOB U MPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

HabnroaeHue CIUIOMHBIX ¥ IMHEHYATBIX CIICKTPOB U3ITyUCHUSI.

HccnenoBanue TPEKOB: M3MEPEHUE SHEPTMHM YACTHIIBI 1O TOPMO3HOMY ITyTH
(o gotorpadusim).

W3mepenue panoakTHBHOTO (hOHA.

IHoBTOpHUTEJIBbHO-0000 1AM MOLYJIb

[ToBTOPUTENBHO-00001IAIOIIMK  MOYJIb TpPEAHA3HAUEH MJii CUCTEeMaTH3alUH
¥ 000O0IIeHNUS MPEIMETHOTO COACPKAHUS W OIbITa ACSITEILHOCTH, MPUOOPETECHHOTO
Opu M3yYEHWH BCErOo Kypca (HU3WKH, a TaKkKe s TOATOTOBKH K OCHOBHOMY
roCcyJapCTBEHHOMY 9K3aMEHY MO (PU3UKE ISl 00YUaAIOIIUXCsl, BRIOPABIITNX 3TOT YUCOHBIH
MIpeIMeET.

[Ipy w3ydYeHHH NaHHOTO MOMYJSI PEATU3YIOTCS M CHUCTEeMATH3UPYIOTCS BHJIBI
JESTeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCS JOCTHXKEHHUE MPEIMETHBIX
M METampeAMETHBIX  IUIAHUPYEMBIX  pe3yabTaToB  0OydeHws, (opmupyercs
€CTECTBEHHO-HAYYHasl TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIEAOBaHUS
SIBJICHUM TIPUPOJIBI M TEXHUKH, OBJIAJICHIE YMEHUSIMH OOBSICHATh (DU3NYECKUE SIBIICHUS,
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NPUMEHSA MOJYYEHHbIE 3HAHWS, pelaTh 3aJaud, B TOM YHCJIE KayeCTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHIMTIHATBEHO AESTEIHLHOCTHBIN XapaKTep IaHHOTO MOAYJIS peaiu3yeTcs 3a CUET
TOTO, 4YTO OOYYAIOIIMECs BHIMOIHAIOT 3aaHKs], B KOTOPBIX UM IIpeiaraeTcs:

Ha OCHOBE MOJyYEHHBIX 3HAHUU PACMO3HABATh U HAYYHO OOBSACHATH (PU3MUECKHE
SABJICHUS B OKPYKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METOBI UCCIIEAOBAHUS (DU3HUUECKUX SIBICHUN, B TOM YHCIIE
JUTSI IPOBEPKHU TMIIOTE3 U MOJTYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh Hay4yHbIE OCHOBbI HambOOJee BaXXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUM, HAMpUMEpP, MPAKTUYECKOrO HCIOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBpAIICHUS M COXPAaHEHUS BCEX HM3BECTHBIX BHUOB
SHEPIUU.

Kaxnad u3 TeM AaHHOTO MOJYJIS BKJIIOYAET AKCIEPUMEHTAIBHOE UCCIEI0BAHUE
obOoOmatoniero xapaxkrepa. MoJyib 3aBeplIaeTcs NPOBEACHUEM TUArHOCTHUYECKOMN
1 OIIEHOYHOU pabOoThI 32 KypC OCHOBHOI'O OOIIEro 0Opa3oBaHuUsl.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenne (u3Mku Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs HAMPABICHO
Ha JOCTIDKCHHE JMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIBHBIX
PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe msydeHuss (pu3Mkum Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs
y oOyuarorerocst OyayT chopMupOBaHBI CIICTYIOIINE TNIHOCTHBIC PE3YIbTAaThl B YaCTH:

1) naTpHOTHYECKOTO0 BOCTIUTAHHUS:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3NYeCcKON HAYKH;

[IEHHOCTHOE OTHOILIEHUE K JJOCTUKEHHUSIM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rpa’kIaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

TOTOBHOCTh K AaKTMBHOMY Y4YaCTUIO B OOCYXJIEHHH OOILECTBEHHO-3HAUYMMBIX
U JTUYECKUX TMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUMN
bu3uKy;

OCO3HaHHUE BAJKHOCTU MOPAIBbHO-3TUYECKUX IIPUHIUIIOB B IEATEIBHOCTH YUYECHOTO;

3) 3CTEeTHYECKOT0 BOCIIUTAHMS
BOCIIPUATHE OCTETHUECKMX KAuyeCTB (PM3MUYECKOM HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT0 TO3HAHMSA:

OCO3HaHUE LIEHHOCTH (DU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaJKHEUIIIEN COCTABIAIOIIEN KYJIbTYpPHI;

pa3BUTHE HAy4yHOH JI0O03HATEIBHOCTH, UHTEpEca K HCCIENOBATEIbCKON
NEATENbHOCTH;

5) hopMupoBaHUsi KYJIbTYPbI 310POBbSI X SMOIIHOHATLHOT0 0JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KHU3HHM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH IMPaBUJl OE30MacHOTO TMOBEJACHHS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUUYECKUM U TETUIOBBIM 000PYI0BAHUEM B JOMAITHUX YCIIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa peQIIeKCUM, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY
Y TaKOrO K€ IpaBa y APyroro 4eioBeKa;

6) TPY/10BOT0 BOCIIUTAHUS:

AaKTMBHOE y4YacTHE B pEINICHMH INPAKTHYECKMX 3ama4 (B paMKaX CeMbH,
00pa3oBaTeIbHON OpraHu3aliy, HACEJIEHHOTO TyHKTa, POJIHOTO Kpast) TEXHOJOTHYECKOM
U COIMAJILHON HAITPABJIEHHOCTH, TPEOYIOIINX B TOM YHCII€ U PU3MUYECKUX 3HAHHIA;

UHTEPEC K MPAKTHUECKOMY H3YYEHHUIO IPO(ECCHA, CBA3AHHBIX C (PH3HUKOIA;
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7) 3K0JI0OrHYeCKOT0 BOCTIHTAHMSI:

OpHCHTAaIs Ha TIpUMEHEHNEe (HM3MYECKUX 3HAHUU JUIA PENICHHS 3a7a4 B 001acTu
OKpYXalolllel Cpeibl, IJIaHUPOBAHMS MOCTYIKOB U OIICHKH UX BO3MOXHBIX MOCIEACTBUIN
JUISL OKPYIKAIOIIEH CPEJIbL;

OCO3HaHMeE TII00ATBHOT0 XapaKkTepa HKOJIOTHYECKUX TPOOIEM U My Tel UX PEIICHUS;

8) amanTanuu K N3MEeHSIONIMMCS YCJIOBUSIM COIUATBLHON M MPUPOIHON Cpebl:

NOTPEOHOCTH BO B3aUMOJICHCTBUHU TPU BHITIOJHEHUH HMCCIEAOBAHUN U MPOCKTOB
(bu3nuecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

HOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPaKTUUYECKYIO JESTEIbHOCTD;

NOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM Uncie GOPMYyITUPOBATD HIIEH,
HOHATHUSA, TUIIOTE3bI O GPU3NUECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHUE Ne(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B o0nacTu
bu3uKy;

IUIAaHWPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUM HOBBIX (PM3MUYECKUX 3HAHUM;

CTpEMJICHHE AaHaJN3UPOBATh M BBISABIATH B3aMMOCBSI3UM TPHUPOJIBI, OOIIECTBa
Y SKOHOMUKH, B TOM YHCJIE C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHMUIA;

OLIEHKA CBOMX JIEUCTBUI C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPENy, BO3MOKHBIX
rJ100aJIbHBIX ITOCIEICTBHUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynprare u3ydyeHus (UMK HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y oOy4aromierocsi 0yayT copMUpPOBAHBI METAMPEIMETHBIE PE3YIbTAThl, BKIIOYAIONINE
MMO3HABATEIIbHBIE  YHUBEpPCaJdbHbIC  y4eOHbIE  JIEHCTBHs,,  KOMMYHHUKATHBHBIE
YHUBEPCATLHBIC YUeOHBIC JCHCTBYS, PETYJIATUBHBIC YHUBEPCAIBHBIC YIeOHbIC IEHCTBUSI.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble JJornueckue 1eMCTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SBJICHUN);

YCTAaHaBJIMBATh  CYHIECTBEHHBIM  MOpH3HAK  KjacCU(UKALUK,  OCHOBAHUS
1U1s1 000OLIEHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHUSI B pacCMaTpPUBAaEMbIX (haKTax, TaHHBIX
1 HaOJIIOJICHUSX, OTHOCAIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBIISITh TPUYMHHO-CJICACTBEHHBIC CBS3M NPH M3YYCHHH (U3HUECKUX SIBJICHUI
Y TMPOLIECCOB, MPOBOJANUTH BHIBOJBI C MCIOJIb30BAHUEM JICNYKTUBHBIX U MHIYKTHUBHBIX
YMO3AKIIOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSA3SX (DU3NUYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpaATh CIOCOO pelieHus yuyeOHOM (u3nueckor 3amadyu
(cpaBHEHHME HECKOJIBKUX BApUAHTOB PEIICHHUS, BHIOOp HAanOOJIee MOIXOIAIIETO C y4eTOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBaTe/IbCKHeE NeCTBUSA .
HCTOJI30BaTh BOIIPOCHI KaK UCCIEA0BATENBCKUNA HHCTPYMEHT [IO3HAHMS;
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MPOBOAUTH IO CaMOCTOATENIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOKHbBIN
(bu3MYeCcKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BAHNE (PUZUYECKOTO SBJICHUS,

OIICHUBATh Ha MPUMEHUMOCTD U JOCTOBEPHOCTHh MH(OPMAIIHIO, TTOTYICHHYIO B XOIC
MCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSTEIbHO (OPMYIHPOBAaTH OOOOIICHHWS W BBIBOJALI 10 pe3yJbTaTaM
IPOBEJICHHOT'O HAOIIOJCHUS, OTIbITA, UCCIICIOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (U3UIECKUX TIPOIECCOB,
a TakKe BBIJBUTaTh MPEINONOKEHUST 00 UX Pa3BUTUM B HOBBIX YCIOBHUSX
Y KOHTEKCTax.

Pab6ora ¢ undopmanmeii:

MPUMEHSATh PA3JUYHBIC METOMBI, HWHCTPYMEHTHI W 3alpOChl TPU TTOWCKE
1 or6ope MHGOPMAIMK WJIM JAHHBIX C YYETOM MPEIJIOKEHHON Y4eOHOU (H3HYeCcKOM
3a7a4u;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HH(POPMAIIUIO
Pa3TUYIHBIX BUIOB M OPM TIPEICTABICHHUS,

CaMOCTOSTENIbHO BBIOMpATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHHUS HHPOpMaLUU
¥ WUTIOCTPUPOBATh pEIIaeMbIE 33/a4d HECIOXHBIMH CXEMaMH, JHarpaMMaMu, WHOU
rpauKoi 1 UX KOMOMHAIIUSAMH.

KoMMmyHuKaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIC JeHCTBHS
Oo01menune:

B XOJI¢ OOCYXKJeHMsI yuyeOHOro Marepuasna, pe3yibTaToOB JIa0OpaTOPHBIX PpaldoT
M TIPOEKTOB 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAae€MOW TEeMbl U BBICKA3bIBATh
WJeH, HAIleJICHHBIC Ha pelIeHUEe 3aJadyd W TOoAJepXKaHUE OJlarokenaTeIbHOCTH
o0IIICHNS;

COTIOCTaBIIATb CBOM CYXKIECHUS C CYXICHHSIMHU JPYTMX YYaCTHUKOB JHAaora,
oOHapyKUBaTh Pa3IMUNEC U CXOJCTBO TO3UITUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABIATh PE3YJNbTAThl BBIMOJHEHHOTO (U3MUECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

CoBMmecTHas1 1eATEJIbHOCTD (COTPYAHUYECTBO):

MMOHKUMATh U UCTIOB30BATh MPEUMYIIIECTBA KOMaHAHOW U MHAUBUYaIbHON paOOThI
P PELIEHUU KOHKPETHOHN (hU3HUECKOi MPoOIeMBbI;

MPUHAMATh L€ COBMECTHOM JNI€SITENIbHOCTH, OPTaHU30BHIBATH JIEUCTBUS IO €€
JOCTUKEHHUIO: pacipeaessiTh POk, 00CYKJIaTh MPOLECChl U Pe3yJbTaThl COBMECTHOMN
paboThI, 000011aTh MHEHHUS HECKOIBKHUX YEIOBEK;

BBITIOJIHATHh CBOIO YacCTh pabOThI, TOCTUTAsT KAYECTBEHHOTO pe3yJibTaTa M0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUS C APYTUMHU YJI€HAMU KOMaH/IbI;

OIIEHMBATh Kadye€CTBO CBOEr0 BKJIaJa B OOMMH TMPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENbHO C(HOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aHMOICHCTBHUS.
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PeryjsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIe JeHCTBUA
Camoopranuzamnus:

BBISIBIIATh MPOOJIEMbl B JKH3HEHHBIX W YyYEOHBIX CHUTYyaIusAX, TPEOYIOMMX
JUIS perieHust GU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJX0daX MPUHATUS PEIICHUN (MHIUBUIYAIHHOE,
MIPUHATHUE PEIICHUS B TPYIINE, IPUHITUE PEIICHUN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh aJTOPUTM pelIeHHus (PU3NYEeCKOM 3ajlaud WM TUIaHa
UCCJIEJIOBAHUS C YYE€TOM HMEIOIIUXCA PEeCypCcoB W COOCTBEHHBIX BO3MOXXKHOCTEH,
apryMEHTUPOBATh MpeiaraéMble BApUAHThI PEIICHU;

IIPOBOJIMTH BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY CUTYyallUH U MpEiaraTh MIaH €€ N3MEHEHUS;

OOBSACHATh MPUYUHBI JOCTHKCHUS (HEAOCTHMIXKEHUS) Pe3ylIbTaTOB JESTEIBHOCTH,
J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B [IEATEIBHOCTh (B TOM WYHCIE€ B XOJ BBIIOJIHEHUS
(U3MYecKoro UCCIEAOBaHUS WJIM TMPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
M3MEHUBIINXCS CUTYaIlUN, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIINX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIIOBUSIM.

IOMOLHUOHAJILHBIN HHTEJLJIEKT:
CTaBUTh Ce0s Ha MECTO JPYroro 4eJlioBeKa B XOJe CIopa WM JUCKYCCHH
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOTO.

IIpunsitue cebst U APyrux:
IpU3HABaTh CBOE TMpPaBO Ha OMMOKYy MpU pelieHnd (PU3NYECKUX 3ajad
WJIU B YTBEPXKJEHUSIX Ha HAYYHBIE TEMBI U TAKOE e MPaBo JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3ynbTaThl OCBOCHUS MPOTPAMMBI MO (HU3UKE K KOHILy OOY4YEHUS
B 7 KJ1acce:

[IpeameTHpIe  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpayKaTh
c(hOpPMHPOBAHHOCTh y 00YUAIOIINXCS YMCHUI:

WCITONIB30BaTh TOHATHSA: (U3NYECKHE W XHUMHYECCKUE SIBIICHUS, HAOJIOICHHE,
AKCIIEPUMEHT, MOJIEb, TUNOTE3a, CIUHUIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJICKYJa,
arperaTHple COCTOSIHUSI BelecTBa (TBEplioe, KHUIAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBWOKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJMHEHHOE),  TpaeKTOpus,
paBHOACHCTByOIas cui, Aedopmamms (ymnpyras, TIUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

pasnuyaTth sBieHus (nuddys3us, TEIIOBOE BIKEHHWE YaCTHI[ BEIIECTBa,
paBHOMEPHOE JBMKCHHUE, HEPAaBHOMEPHOE JBW)KCHHUE, WHEPIUS, B3aUMOJCHCTBUE Tell,
paBHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHON OCBhIO BpAICHUSA, TMepenada JIaBlIeHUs
TBEPJBIMHM TEJIaMH, XUIAKOCTIMU M Ta3aMH, aTMOC(EPHOE JaBIICHHE, TUIABaHUE TEJ,

21



denepanbHas paboyas nporpamma | Dusuka. 7—9 kiaccel (0a30BbIH YPOBEHB)

NPEeBpALICHUs] MEXaHWYECKOW SHEpPruu) MO OMHCAHMIO HMX XapaKTEPHBIX CBOWMCTB
Y Ha OCHOBE OTMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrmo3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3UUECKHX SBICHUA B OKpYXKAIOIIEM
MUpE, B TOM 4nciie PU3ndecKue IBJICHUS B IPUPOJIE: MPUMEPHI ABUKEHUS C Pa3IMUHBIMU
CKOpPOCTSIMH B JKMBOM WM HEXHMBOM IPUPOJE, ACHUCTBUE CWIBI TPEHUS B IPUPOJE
U TEXHHUKE, BIUSHHE aTMOC(PEPHOro JaBJICHHUsS HAa XKUBOW OpraHu3M, IJIaBaHUE IO,
phIYard B Tele YeNOBEKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33/7ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3HUUECKUX SBJICHU;

ONMKCHIBATh M3YyYCHHBbIE CBOMCTBA Tel M (DU3MYECKUE SBJICHUS, HCIOJIb3YSA
¢dbusznueckrue BeTUUUHbI (Macca, 00beM, TUIOTHOCTh BEIIECTBA, BPEMsI, IMyTh, CKOPOCTb,
CpEIlHssl CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC Teja, CUjla TPEHHUsI, J1aBlICHUE
(TBepmoro Tena, KHIKOCTH, Ta3a), BBITAIKUBAIONIAs CUJa, MEXaHuUdeckas paboTa,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJe3HOTO ACHCTBUS
MEXaHU3MOB, KMHETUYECKasi U TOTCHIMAJIbHAS SHEPTHUs), MPU OMHCAHUH MPABUIHHO
TPAKTOBAaTh (PM3MUECKUN CMBICI UCTIOIB3YEMBIX BETUYNH, UX 0003HAYCHUS U €IUHUIIBI
(bU3MYEeCKUX BEJIUYWH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO
BEIIMYMHY C JPYTUMU BEJIMYMHAMH, CTPOUTHh TpaUKA H3YYCHHBIX 3aBUCHMOCTEH
(hbU3UYECKUX BEITMYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHMSI U IPOLIECCHI, MCIOJB3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbrdara (0J0Ka), «3010TOE MPABUII0» MEXAHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKOH SHEpPIruu, IMpU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3alUCBIBATh €0 MAaTEMATHUECKOE BBIPAKCHHUE;

OOBSACHATh (PU3UUECKHE SIBICHUS, IMPOLIECCHl U CBOMCTBA Tel, B TOM YHCIE
M B KOHTEKCTE CHUTyallud TNPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH
MPUYNHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2 1OorWYecKuX IIaroB
C UCIIOJIb30BaHNEM 1-2 N3y4eHHBIX CBOMCTBA (PU3UUYECKUX SABJICHUN, PU3MUECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH;

pemaTrh pacueTHble 3aayu B 1-2 ACHCTBUS, UCIOIB3YS 3aKOHBI M (HOPMYJIBI,
CBsI3BIBAIOIINE (PU3NIECKUE BETMIMHBI: HA OCHOBE aHAIM3a YCJIOBUS 33/]a4H 3alHCHIBAThH
KpaTKOE YCIIOBUE, MOJACTaBIATh (PU3NYECKUE BEIWYHHBI B (DOPMYJIBI M MPOBOIUTH
pacyeThbl, HaXOIUTh CIPABOYHBIC TAHHBIC, HEOOXOAUMBIE /IJIs pEIICHUS 3a/1a4, OIIEHUBATh
PEATUCTUYHOCTD NOJyYeHHON (DU3NUYECKON BEIMUNHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (PUINYECKUX
METOJIOB, B ONHWCAHWHM WCCJICNIOBAaHUS BBIICIATH IPOBEPSEMOE MPEATOI0KEHHE
(rumoTesy), pa3nudaTh U MHTEPIPETHPOBATH MOTYyUYEHHBIN PE3yIbTaT, HAXOIUTh OIITMOKH
B XOJI€ OIBITA, IPOBOAUTH BHIBOJIBI 110 €TO PE3YJIbTATaM;

MIPOBOJIUTH OMBITHl MO HAOMIOJAEHUI0 (U3HYECKUX SBICHUN WU (PU3NIECKUX
CBOWMCTB Ten: (OpMYyIHUPOBATH IMPOBEPSEMbIC MPEATOIOKEHHS, COOMpPATh YCTAaHOBKY
U3 TPEJIOKEHHOTO O000pYyIOBaHWsA, 3alUChIBaTh XOJ OMbITa W (HOPMYyITUpPOBATH
BBIBO/JIBI;
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BBITIOJIHATh TMPSMbIE HW3MEPEHUs PACCTOSHUS, BPEMEHH, MacChl Tena, oObema,
CWIBI M TEMIIEpaTypbl C MCIOIb30BAHUEM aHAJOrOBBIX M LUMPOBBIX NPUOOPOB,
3alKChIBaTh IOKa3aHUA NPUOOpPOB C YYETOM 3aJaHHON aOCOJIFOTHOM IOTPEIIHOCTH
U3MEPEHN;

IPOBOJIUTH MCCIEA0BAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BEJIIMYUHBI OT JPYroi
C MCMOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYLIETOCS
TeJaa OT BPEMEHH JBW)KEHHS Te€Ja, CUJIbl TPEHUS CKOJIBXEHHUS OT Beca Tejla, KauyecTBa
00paOOTKM TIOBEPXHOCTEH Tl W HE3aBUCHUMOCTH CHJIbl TPEHHMs OT IUIOIIAIU
CONPUKOCHOBEHHSI TEJ, CHJIbl YNPYTOCTU OT YAJWHEHUS MPY>KUHBI, BBITAJIKUBAIOLIEH
CWIbl OT O00beMa MOIrPY)KEHHOM YacTh Tela M OT IJIOTHOCTH JKUJIKOCTH, €€
HE3aBHCUMOCTH OT IJIOTHOCTH TeJIa, OT IITyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IJIaBaHUA TeJl, YCIOBUW PAaBHOBECHS pblyara U OJOKOB, YYaCTBOBAaTh B IUIAHHMPOBAaHUU
y4eOHOro HCCIIEIOBAaHUS, COOMpPATh YCTAaHOBKY M BBINOJHATH H3MEPEHUS, CIELys
MPEAJIOKEHHOMY — IUIaHy, (UKCHpPOBATh pe3yJbTaThl MOJIYYEHHON 3aBUCHMOCTH
(¢u3MYECKUX BEJIMYMH B BUJE NPEJIOKEHHBIX TaOIUI U rpauKOB, IPOBOJIUTE BHIBObI
0 pe3yJibTaTaM HCCIIEIOBAHNUS;

MIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3MYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KHUJIKOCTU U TBEPAOrO Tejla, CHUJla TPEHUS CKOJBXEHMS, JIaBJICHHE BO3AyXa,
BBITAJIKMBAIOIIAS CUJIa, ACHCTBYIOIAs Ha IOTPYKEHHOE B )KUIKOCTb TEJIO, KO3(PPUIUEHT
IIOJIE3HOTO JIEWCTBUS MPOCTBIX MEXAHU3MOB), CIEAYS IPEMIOKEHHOW WHCTPYKLUU:
IIPU BBHINOJHEHUH U3MEPEHUI cOOUpaTh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYUCIIATH
3HAYEHUE UCKOMOM BEJIMYHMHBI;

coON0/IaTh MpaBWJIa TEXHUKU OE30MacHOCTH TMpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

MMETh MPEJCTaBIECHUE O MPUHIUIAX ACHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIMECS COCY Ibl, 0aPOMETp, phlyar,
MOABMKHBINA M HEMOABWKHBINA OJI0K, HAKJIIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HW3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C MCMOJB30BAHMEM MX ONUCAaHUA (B TOM YHUCIE: NOJIMUIHUKH, YCTPOKWCTBO
BOJIONPOBO/IA, TUAPABIMYECKHN Ipecc, MAaHOMETP, BBICOTOMEp, MOPUIHEBOM Hacoc,
apeoMeTp), MUCMOJb3ysl 3HAHUS O CBOWMCTBAX (PU3MYECKUX SBJICHUH U HEOOXOIHUMBbIE
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TMpPUMEPHl (HAXOAUTh HMHPOPMALUIO O TNpPUMEpax) MNPAKTUUYECKOrO
UCIIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B MOBCEAHEBHOM MKU3HU [UIsl OOeCHedeHust
0e3omacHOCTH Mpu OOpalleHUH C NpudopaMM U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUSs 3J0POBbS U COOJIIOICHUS] HOPM IKOJIOTMYECKOTO MOBEJIEHUS B OKpY>Karoei
cpene;

OCYUIECTBJISATh OTOOp MCTOYHMKOB HMH(popMauuu B MHTEpHETE B COOTBETCTBUU
C 3a/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMUXCS 3HAHUH U ITyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh UHPOPMAIMIO, KOTOpas SIBJISAETCS MPOTUBOPEUUBON
WA MOKET OBITh HEJIOCTOBEPHOI;
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WCIIONIb30BaTh MPHU  BBIIOJIHEHUH YYEOHBIX 3aJaHUM  HAYYHO-MOMYJISIPHYIO
auTepaTypy (PU3MUECKOrO COAEp)KaHUs, CIpaBOYHBIE MaTepuajbl, PECYpChl CETH
WuTepHer, BiIajeTb NpUEMaMU KOHCIIEKTHUPOBAaHUS  TEKCTa, IpeoOpa3oBaHUs
uH(}OpMAITUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCHbMEHHBIE U YCTHBIE COOOILLIEHUS HAa OCHOBE
2—3 WCTOYHUKOB WHGOPMAIIUH, B TOM YHCIIE MyOJINYHO TPOBOAUTH KPATKHE COOOIIECHNUS
O pe3ylbTaTax IMPOEKTOB WM YYE€OHBIX MCCIEJOBAHUNA, MPH OSTOM TPAMOTHO
UCIOJIb30BaTh M3YyUEHHBIM MOHATUMHBIN ammapaT Kypca (QHU3UKHU, CONPOBOXKAATH
BBICTYIUJICHUE MTPE3EHTALUEH;

IPY BBINOJIHEHUN YUYE€OHBIX IPOEKTOB U UCCIIEI0OBAaHUI pacipeesiTh 00s3aHHOCTH
B IPYIINE B COOTBETCTBUU C TIOCTABICHHBIMU 3aJauaMu, CJICAUTD 32 BHIIIOJIHEHUEM TIJIaHa
JCHCTBH, OLIEHWBATh COOCTBEHHBIM BKJIAJ B JACSITENBHOCTb TPYIIbI, BBHICTPAaWBATh
KOMMYHHMKATHUBHOE B3aMOJICICTBHE, yUNTHIBasi MHEHUE OKPYKAIOIIHX.

[IpeameTHbIE pe3ynbTaThl OCBOCHUSI MPOTpaMMBbl MO (HU3UKE K KOHILY OO0y4deHUs
B 8 Ki1acce:
[IpeameTHbie  pe3ynabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)kaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUIA:
MCIOJIB30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE IBUKCHUE ATOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAJUIMUYECKUE U aMOp(HBIE Tela,
HACBIIIEHHBIN U HEHACHIIEHHBIN Nap, BIaXKHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHSIA
SHEPrusi, TEIJIOBOM JBUTATENb, JIEMEHTAPHBIN JIEKTPUUECKUN 3apsifl, IJIEKTPUUECKOE
10JI€, MPOBOJHUKH U IUDJICKTPUKHU, TOCTOSTHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE MOJIE;
pasinyath SIBJIEHUA (TEIUIOBOE PACUIMPEHUE U CKATHE, TEILIoNepeaaya, TErIoBOe
paBHOBECHE, CMayMBaHWE, KANWJUISIPHBIC SIBJICHUWS, MCIIAPEHHUE, KOHJCHCAIs,
IJIaBJICHUE, KpUCTAJUTN3aLUS (oTBepaeBaHME), KHUIICHUE, TerJIoneperaya
(TemI0MPOBOHOCTh, KOHBEKIIUS, WU3JIYyUYEHHE), DJICKTPU3ALMS TeJ, B3aUMOJEHCTBUE
3apsioB, ACHCTBUSI DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE
MAarHuToB, AEHCTBHE MArHUTHOTO IOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMSA) TI0 ONUCAHWIO HX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SIBICHUE;
pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MYECKUX SIBJICHUN B OKPYKAIOLIEM
MHUpE, B TOM 4YHCIIe (PU3NUECKHE SIBIICHUS B TMPUPOJIC: MOBEPXHOCTHOE HATSKEHUE
U KanWUISPHBIE SIBJICHUS B NPUPOJE, KPUCTAUIBl B mpupoie, uzinydeHue ComHua,
3aMep3aHhe BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI, TymMaHa, WHEs, CHeEra,
AIEKTPUYECKUE SBIICHUS B aTMOC(hepe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
nosie 3eMiu, apeid morocoB, poiab MArHUTHOTO TOJIS 1JIs )KU3HHU Ha 3emiie, TOJISIPHOE
CUSHHME, TIPU OSTOM TMEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIACISITH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBIICHUN;
OTNMUCBHIBATh M3YYEHHBIE CBOMCTBA Tel W (PU3UYECKUE SIBJICHUS, HCIOIb3YS
(bu3nYecKue BEIMYMUHBI (TeMIeparypa, BHYTPEHHSS SHEPIHs, KOJUYECTBO TEILIOTHI,
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yaenbHas TEIUIOEMKOCTh BEIIECTBa, yAeNbHas TEIJIOTa IJIaBJICHUA, YAEIbHAs TEIioTa
napooOpa3oBaHus, yJelbHas TEIJIOTa CrOpaHMsl TOIUTMBA, KOA(PPUIMEHT MOJIE3HOTO
JEUCTBUSA TEIUIOBOM MAalIWHBI, OTHOCUTENIbHASI BIAXXHOCTh BO3/yXa, AJIEKTPUUYECKUI
3apsif, cujia TOKa, JJIEKTPUUECKOe HaNpPsXKEHUE, COMPOTUBIICHUE MTPOBOIHIKA, YIEIbHOE
COMPOTHUBJICHUE BEIIECTBA, pa00Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (M3MUECKUN CMBICIT HCIOJB3YEMBIX BEIMYWH, OOO3HAYCHUS
U eAUHMIBI (U3UYECKUX BEIMYUH, HAXOAUTh (POPMYJBI, CBA3BIBAIOIIME JaHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMHU, CTPOUTHh TpaQUKU HN3YYEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys
OCHOBHBIC TIOJIOKEHHSI MOJICKYISIPHO-KMHETUYECKONH TEOPHUH CTPOCHHUS BEIIEeCTBa,
MPUHLIUII CYTIEPIIO3UIINHU T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3aps/ia,

3akoH Oma jJig yyacTka Lemnu, 3akoH J[xoyns-JIeHna, 3aKOH COXpaHEHUsl SHEPTUH,
P 3TOM YMETh (POPMYITHPOBATH 3aKOH U 3aMUCHIBATH €T0 MATEMATUYECKOE BHIPAKCHHE;

OOBACHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud  NIPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUUYUHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHHME W3 1-2  JIOTWUYECKHX  IIIaroB
C HCMONb30BaHMEM 1-2 HM3yUEHHBIX CBOWCTBA (DU3MUECKUX SBICHHUM, (DU3MUECKUX
3aKOHOB HMJIM 3aKOHOMEPHOCTEH;

pemaTh pacyeTHble 3aJayu B 2—3 ACHCTBUSA, UCHONb3YS 3aKOHBI U (DOpPMYJIbI,
CBSI3bIBAIOIIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33J]a4l 3alHUChIBATh
KpaTKOE YCJIOBME, BBISBIATh HEAOCTATOK JAHHBIX JUIsl pEUIeHMs 3aJadud, BbIOUpaTh
3aKOHBI U (DOPMYITBI, HEOOXOAMMBIE JIJISl €€ PEIICHNs, POBOIUTH PACUETHl M CPAaBHUBATH
MOJIy4YE€HHOE 3HaueHue (PU3NYECKOM BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh MPU MOMOIIN (PHU3UIECKUX
METOJIOB,  HWCIIOJIb3Ysl ~ ONHCAaHWE  MCCIEAOBAaHHWSA,  BBIICHATH  MPOBEPSEMOE
NPENIOJIOKEHNE, OLEHUBATh MPABUIBHOCTh TOPSAKAa MPOBEACHUS HUCCIEIOBaHMUS,
MPOBOANTDH BBHIBOJIBI;

IPOBOJUTH OMBITHl MO HAOMIONECHUI0 (U3UYECKUX SBICHUNA WM (PU3NYECKHUX
CBOMCTB TeJ (KamWJUIPHBIEC SBICHUS, 3aBUCUMOCTD JIaBJICHUS BO3[lyXa OT €ro o0bema,
TEeMIIEPaTyphl, CKOPOCTH TMPOIIECCa OCTHIBAHKS W HATPEBAHMSI TP U3ITYyYEHUH OT I[BETa
u3nyvarouieil  (moryiomaromiei)  MOBEpPXHOCTH,  CKOPOCTh  MCHApeHUss  BOJBI
OT TeMmmepaTypbl KHUAKOCTH M IUIOMAAM €€ TOBEPXHOCTH, DICKTPHU3aIUs Tel
Y B3aMMOJICICTBHE JEKTPUUECKUX 3apsA0B, B3aUMOJICHCTBUE MOCTOSTHHBIX MAarHuTOB,
BU3YaIH3aI[isl MAaTHUTHBIX TIOJICH MOCTOSSHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMArHWTa, CBOWCTBA SJICKTPOIABUTATEIS
MOCTOSIHHOTO TOKa): (OpMYJIUpPOBaTh MpOBEpsAEMble MPEANOJIOKEHUs, COOUpaTh
YCTaHOBKY M3 MIPEJIOKEHHOTO 000y I0BaHUS, OTIMCHIBATH XOI ONBITA U (OPMYITUPOBATH
BBIBO/IBL;

BBITIOJIHATh MpSMbIE H3MEpPEHHUs TeMIepaTypbl, OTHOCUTEIIbHOM BIAXHOCTU
BO3[yXa, CHJIbI TOKAa, HANpPSDKEHUS C MHCIOJIb30BAHMEM AaHAJIOTOBBIX MPHOOPOB
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U JIaTYMKOB (DU3MUECKUX BEJIIMYMH, CPABHMBATh PE3yJIbTaThl HU3MEPEHHUN C Y4EeTOM
3aJlaHHOM aOCOJIIOTHOM MOTPENIHOCTH;

MPOBOANUTH MCCIEAOBAHNE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUYUHBI OT JPYTroi
C UCIOJIb30BAaHUEM MPSMBIX HU3MEPEHHM (3aBUCHMOCTH CONPOTHUBIICHUS MPOBOJHUKA
OT €ro JJIMHBI, IUTOIIA/IA [TONIEPEYHOI0 CEYEHUS U YACIBHOIO COITPOTHUBIICHHS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UAYIIEro Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HA TPOBOJIHUKE,
HCCJIEIOBAHUE MOCIEAOBATEIbBHOIO W MAapalIeIbHOTO COEIWHEHHH MPOBOJIHHUKOB):
IUTAaHUPOBATh KCCIIEIOBAaHUE, COOUPATh YCTAHOBKY U BBIMIOJHITH U3MEPEHUS, CIETYs
NPEIJIOKEHHOMY IIJIaHy, (PMKCUPOBATH PE3YyJIbTAThl MOJTYYEHHON 3aBUCUMOCTH B BHUJIE
TabJIUI ¥ TpaduKOB, MPOBOIUTH BHIBOBI IO PE3yIbTaTaM HCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHbIE U3MEpEHUs (PU3MUECKUX BEIMYUH (yAeIbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pabOTa U MOIIHOCTH AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh ~M3MEPEHMs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
MPENI0KEHHOW MHCTPYKIUU, U BBIYUCIIATh 3HAYEHUE BETUYNHBL;

coONI0IaTh MpaBWIa TEXHUKU OE€30MacCHOCTH IMpu padbore ¢ J1adopaToOpHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI ACUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C UCTIOIB30BAHUEM UX OMHUCAHUS (B TOM YHUCIE: CUCTEMA OTOIUIEHHS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMIEpMETpP, BOJBTMETP, CUYETUYHMK IIEKTPHUECKOU
SHEPruM, DJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTeNIbHbIE 3JIEKTPONPUOOPHI
(npuMepsbl), SJIEKTPUYECKHE MPEAOXPAHUTENHU, BJIEKTPOMArHUT, >SJIEKTPOJABUTATEIb
MOCTOSIHHOTO ~ TOKa), MCHOJb3ysl 3HAHMS O CBOMCTBaX (PU3MYECKUX SIBICHUN
1 HE0O0XO0IUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA U M3MEpPUTEIbHBIE MPUOOPHI
10 CXeMaM U CXEeMAaTUYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JBUraTelb BHYTPEHHETO CrOpaHHUs, 3JEKTPOCKOIN, PEOCTaT), COCTABISTH
CXEMBI JJIEKTPUYECKUX LENEH C MOCIEHOBATENbHBIM M NapaJUIeIbHBIM COECIUHEHUEM
AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAUEHUS JIIEMEHTOB AJEKTPUUECKUX LIETICH;

OPUBOJIUTH TPUMEPHI (HAXOAUTh HH(POPMALUIO O TPUMEpPax) MNPAKTUUECKOTO
UCIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B MOBCEAHEBHOM MU3HU [UIsl oOecredeHust
0e3omacHOCTH TMpu OOpalleHMH C NpubopaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHUS 30POBbsI U COOJIIOJIEHUS] HOPM 3KOJIOTHYECKOTO MTOBEJICHUS B OKpPY KarOIIen
cpene;

OCYIIECTBIIATh TMOUCK HHPOpMamu (uznueckoro coaepxanus B HuHTepHere,
Ha OCHOBE MMEIOIIMXCSA 3HAHUM W MyTeM CpPaBHEHHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNIATh HMH(OpMalMio, KOTOpas SBISETCA HPOTUBOPEUMBONW WM MOXKET ObITh
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh MPU  BBIMIOJHEHUH YYEOHBIX 33JaHUNA HAYYHO-IOMYJISAPHYIO
auTepatypy (U3MYECKOTO COJIEpKaHMs, CIPABOYHBbIE MaTepuaibl, PECYpChbl CETH
WuTepHer, BhajeTb NpUeMaMd KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHbBIEC MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIeHHs, 00001as
UHPOPMAILIMIO U3 HECKOJbKUX HCTOYHHKOB, B TOM YHUCIIE MyOJIWYHO HPECTABIATH
pe3ynbTaThl MMPOEKTHOM WM HCCIEAO0BATEIBCKOW NEATEIBbHOCTH, IPU 3TOM IPaMOTHO
UCIONIb30BaTh M3YUYCHHBIM MOHATHHHBINA amnmapaT Kypca (GU3HKH, COMPOBOXKIATH
BBICTYIIJICHUE ITPE3EHTALUCH;

IIPU BBIIIOJIHEHUU y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHX MPOIECCOB
pacupenensiaTb 00S3aHHOCTU B TpyNIE B COOTBETCTBUU C IOCTABJIECHHBIMHM 33Jla4aMH,
CIICIUTHh 3a BBIIOJIHEHUEM IIJJaHA JEHCTBUM M KOPPEKTHUPOBATH €ro, OLEHUBATH
COOCTBEHHBI BKJaA B JACATENBHOCTh TPYIIbI, BBICTpaUBaTh KOMMYHHKAaTHBHOE
B3aUMOJEMCTBHE, IPOSABIISAS TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

[IpeameTHbIE pe3ynbTaThl OCBOEHUSI MPOTpamMMbl MO (U3MKE K KOHILY OO0y4deHUs
B 9 Kiacce:

[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpa)aTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

UCIIOJb30BaTh MOHATHS: CHUCTEMAa OTCYETa, MaTepuajbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJILHOCTh MEXaHWYECKOTO ABWXKEHUs, neopmarus (ymnpyras, maacTuyeckas),
TPEHUE, IECHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KHU, EHTP TAKECTH,
aOCOJIIOTHO TBEPJIOE TEJIO, IIEHTP TSAKECTH TBEPJOIO Teja, paBHOBECHE, MEXAaHUUECKUE
KoJieOaHUsI U BOJIHBI, 3BYK, MH(PPa3BYK U YJIbTPa3BYK, 3JICKTPOMATHUTHBIC BOJIHBI,
IIKajga AJIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUsI U TIOTJIONIEHUs], anb(da-, 6eTa- U raMma-u3iIydeHus, U30TOIbI, sjiepHas
SHEPIreTUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKEHUE,
PABHOYCKOPEHHOE MPSAMOJIMHEMHOE NBUKEHUE, CBOOOAHOE MaJcHUE TeJ, paBHOMEPHOE
IBIJKEHUE TI0 OKPYXXHOCTH, B3aUMOJAEHCTBHE TeEJ, PEAKTUBHOE JBHKCHHUE,
KoJiebaTenbHOe NIBIDKCHHME (3aTyXarollre W BBIHYXICHHBbIC KOjeOaHUs), pE30HaHC,
BOJIHOBOE JIBUKECHUE, OTPAXKEHNE 3BYKA, IPSIMOJIMHENHOE paCIIPOCTPAHEHUE, OTPAKEHUE
U MPEJIOMJICHUE CBETA, TOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKEHUE OEJI0ro CBeTa
B CHEKTP M CIIOKEHUE CIEKTPaJbHBIX IIBETOB, IUCIIEPCUSI CBETA, E€CTECTBEHHAA
PaIMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3JIYyUEHHUS ) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3nUecKoe
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKUX SIBJICHUHN B OKPYKAIOIIEM MUPE
(B TOM uncne puudeckre sBICHUS B MIPUPOJIC: MPUIUBLI U OTJIHMBBI, IBIKCHHUE TIIIAHET
ConHeuHOM CUCTEMBI, pEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSTHE 3BYKOB
XKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHYECKHME BOJHBI, I[yHAMH, 5XO, I[BETa Tel,
ONTHUYECKHE  SIBJIGHUS B  MPUPOJE, OHOJIOTHYECKOE  JICUCTBHE  BUIUMOTO,
yIbTPa(PUOIETOBOTO M PEHTIEHOBCKOTO W3IYyYCHUHN, €CTECTBEHHBIA PaTUOAKTHUBHBIN
(G oH, KOCMUYECKHUE JTydd, PAAMOAKTHBHOE U3JIyYCHHUE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE
pPaIMOAKTUBHBIX HW3JIYYEHUM Ha OpraHu3M 4YejoBeKa), IpPU OTOM MEPEBOAUTH
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MPAKTUYECKYIO0 3a/ady B Y4EOHYIO, BBIJICISATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH)
(bu3HYeCcKuX SIBICHHUI;

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3WYCCKUE SIBICHUS, HCIOJIB3YS
¢du3nYecKue BEIMYUHBI (CPEAHsSSt U1 MTHOBEHHAss CKOPOCTh Teja MPU HEPaBHOMEPHOM
JBYDKEHUHW, YCKOPEHHE, MEepPEeMEIICHNEe, MyTh, YIJIOoBas CKOPOCTh, CHja TPEHHS, CHja
yIPYTOCTH, CUJa TSHKECTH, YCKOPEHUE CBOOOIHOTO MajieHUs], BEC TeJla, UMITYJIbC Tea,
HUMITYJIBC CHJIBI, MEXaHWUYECKas paboTa W MOIIHOCTh, MOTEHIIMAJIbHAS DHEPTHUsl Tela,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAs AHEPTUs CKATOM MPY>KUHBI,
KUHETUYECKasi YHEPTHs, MMOJTHAs MEXaHU4eCKasl SHEPIusl, IEPUO] U 4acToTa KoJieOaHuH,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa H BBICOTAa TOHAa, CKOPOCTh CBETa, IOKa3aTeib
NPEJIOMJICHUST CpPEeJbl), MPH OINKUCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKHUI CMBICIT
HCITOJIB3YEMBIX BEJIMYWH, 0003HAUYCHUS W CIAMHHIBI (PH3NUECKUX BEIWYWH, HAXOIUTh
(GOpMYJIBI, CBS3BIBAIONINE JMAHHYIO (HU3MYECKYIO BEIMYWHY C JAPYTHUMH BEIUYMHAMH,
CTPOUTH TpaUKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SBIICHUS W TIPOIECCHI, WCIOJIB3YS
3aKOH COXPAHEHHS PHEPrUH, 3aKOH BCEMHPHOI'O TATOTECHUSI, MPUHIIUI CYNEPIIO3UIINH
CWJI, TPHUHIMN OTHocuTelbHOCTH [anuies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUS
HUMITYJTbCa, 3aKOHBI OTPKCHHSI U TIPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO
M MaccoBOTO YHCENI MpPH SACPHBIX peaklusX, Mpu 3ToM (OPMYIUPOBATh 3aKOH
Y 3alACHIBATh €T0 MAaTEMAaTHIYECKOE BBIPAKCHUE;

OOBACHATH (PU3MYECKHE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYUHHO-
CICICTBCHHBIC CBS3M, CTPOWTh OOBICHEHWE W3 2—3 JIOTHYECKHUX  IIaroB
C HCIIOJIb30BaHWEM 2—3 H3YYCHHBIX CBOMCTBA (PU3UYECKUX SBJICHHUM, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemath pacueTHble 3a7aud (ONMHUparOIIUMecs Ha CUCTeMy U3 2—3 ypaBHEHHUM),
UCIIONB3Yysl 3aKOHBI M (OPMYJIbI, CBSI3bIBalONIME (DU3UYECKHE BEITUYMHBI: HA OCHOBE
aHaIM3a yCIIOBUS 3a7a4M 3aIMChIBATh KPATKOE YCIIOBHE, BBIABIATH HEIOCTAIOIINE WU
M30bITOYHBIE JJaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIC I PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATUCTUIHOCTD MOTYISHHOTO 3HAYCHUS (PU3HICCKON
BCJTUYHHEI;

pacno3HaBath MPOOJIEMbI, KOTOPHIE MOXXHO PEUIUTh MPH MOMOIIM (PU3HUECKHUX
METO/JIOB,  HWCIIOJB3yS  OMHCAaHWUE  MCCICNOBAaHUS,  BBIACIATH  MPOBEPSEMOE
MIPEANOJIOKEeHNEe, OIICHUBATh MPaBUIIBHOCTh TMOPSAKA MPOBEACHUS MCCIIEIOBAHNUA,
MIPOBOJINTH BBIBOJIbI, MHTEPIPETUPOBATH PE3YIbTAThl HAOIIOICHUIA U OTIBITOB;

IIPOBOJUTL OMNBITHI IO HAOMIOMECHUI0 (U3UYECKUX SBICHUNA WM (PU3HUECKHX
CBOWCTB Ten (M3y4eHHE BTOPOTO 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHUS DHEPTHUH,
3aBUCUMOCTbH TIEpHOIa KOJIeOaHU MPY>KUHHOTO MasSTHHKA OT MacChl TPy3a U )KECTKOCTH
MPY>KMHBI M HE3aBUCHUMOCTb OT AaMIUIUTYABl MajbIX KOJCOAHHM, MNPSIMOIMHEHHOE
pacpocTpaHEHUE CBETa, Pa3jOKEHHWE OEJIOro CBEeTa B CHEKTP, M3yUYEHHE CBOWCTB
M300paKeHUs B IIOCKOM 3€pKajie U CBOMCTB M300paKeHHs MpeaMeTa B coOMparoien
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JMH3E, HAOMI0ICHUE CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSITETLHO
coOupaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpYyIOBaHMs, OMUCHIBATH XOJ OMBITA
U €T0 pe3ynbTaThl, POPMYIHUPOBATH BHIBOJIBL;

MPOBOAMTDH MPHU HEOOXOJIUMOCTH CEPHIO MPSMBIX U3MEPEHHM, OTMpeeiss CpeHee
3HauYeHUE HW3MEpsSEeMO BeIMUYMHBI ((POKYCHOE pacCTOSHUE COOMparoIiei JHMH3bI),
00OCHOBBIBaTh BBIOOP CrIOC00a M3MepeHus (M3MEPUTENBHOTO pUbopa);

MIPOBOANTH UCCIIEIOBAHUE 3aBUCUMOCTEHN (PM3NYECKUX BEJIHUMH C UCMOJIb30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBH)KEHUU
0e3 HayaJIbHON CKOPOCTH, TIEproia KoJIeOaHN MaTeMaTHIeCKOro MasiTHUKA OT JITHHBI
HUTH, 3aBHCHUMOCTH yTIja OTPa)XXCHHs CBETa OT yrjla MajeHUs U Yrjia MpeoMIICHUS
OT yTJia MaJeHusl): TUIAHUPOBATh UCCIIETOBAHUE, CAMOCTOSITEILHO COOMPATh YCTAaHOBKY,
¢bukcupoBaTh pe3yNbTaThl MOTYYCHHONH 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHJE
TabyuIl ¥ TpaduKOB, MPOBOIUTH BHIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHNUS,

IPOBOJNUTh KOCBEHHbBIE H3MEpEHUs (U3MUECKUX BEJIUYMH (CPEAHssI CKOPOCTb
¥ YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE CBOOOTHOTO MaCHHS,
KECTKOCTb NPYXHUHBI, KO3(PPUIMEHT TpEeHUs CKOJIBKEHUs, MeXaHudeckas paboTa
U MOIIHOCTh, 4YacToTa W TMEpHOJ KOJeOaHWH MAaTeMaTH4YEeCKOro M IMpPYKHUHHOIO
MasITHUKOB, ONITHYECKAs CHJIa COOMPATOIIEH IMH3bI, PaTHOAKTUBHBINA (OH): TUTAHUPOBATH
U3MEpEHHs, CcOOUpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJHATh H3MEPEHMUS,
clenys IPEAIOKEHHON HHCTPYKITNH, BBIYUCIISATH 3HAYCHUE BETMYMHBI M aHAJTU3UPOBATh
MOJIy4YEHHBIE PE3YJIbTAThl C YYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUM;

coOnoaTh MpaBuUia TEXHUKH O€30MAaCHOCTH NpuU padore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YyYEHHBIX (DU3MUECKUX MOJENCH: MaTepranbHas
TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHHUK CBETa, JIyd, TOHKas JIMH3a,
TUTaHEeTapHasi MOAENb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIUIBI JACUCTBUS H3YYEHHBIX MNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C HCHOJB30BAaHWEM HUX OMHCAHHUA (B TOM 4YHCIE: CHUAOMETp, AATYUKU
MOJIO’KEHUS, PACCTOSTHUSL U YCKOPEHUS, PaKeTa, 3X0JI0T, OUKH, IEPUCKOI, (oToanmnapar,
ONITUYECKUE CBETOBOJBI, CIIEKTPOCKOM, IO3UMETp, Kamepa BuibcoHa), HCHONB3YS
3HAHUST O CBOMCTBaX (PU3MYECKUX SBIEHUA W HEOoOXoaumbie (Pu3MyecKue
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MPU PEUICHUU
y4eOHO-TTPAKTUYECKUX 3a7ad, ONTUYECKHUE CXEMBI I TOCTPOSHUS H300pakeHUi
B TUIOCKOM 3€pKajie U COOMpAroIIe JHH3E;

MPUBOANTH TMPUMEPHl (HAXOAUTh HHGPOPMAIHMIO O MPHUMEPAX) MPAKTHIECKOTO
WCTIONIb30BaHUsl (PM3MYECKUX 3HAHWKA B TOBCEIHEBHOW KHU3HU JUIsI OOECTeUeHUs
O0e3omacHOCTH TpU OOpalieHud C NOpudOpaMu M TEXHUYECKUMH YCTPOMCTBAMH,
COXPaHEHUS 30POBbsI U COOIIIOIEHUSI HOPM DKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH

cpene;
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OCYIIECTBIIATh MOUCK MHOpMalu B MHTEpHETE, caMOCTOSITENbHO (HOPMYyIUpys
MOMCKOBBIA 3alMpoc, HAaXOIUTh MYTH OIpeNeJeHHUs] JOCTOBEPHOCTH TOITYYCHHON
uH(pOpPMaIlMK Ha OCHOBE UMEIOIIMXCSI 3HAHUN U JOMOJIHUTEIbHBIX UCTOYHUKOB,;

WCIIONIb30BaTh MPU  BBIMOJHEHWH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSPHYIO
JUTEepaTypy, CIpaBOUYHbIE MaTepuaibl, pecypchl cetu WHTepHET, BIaJeTh MpueMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpazoBaHust UHPOPMALIUU U3 OJHON 3HAKOBOI CUCTEMBI
B IpYTy1o;

cO3/1aBaTh COOCTBEHHBIE ITMCBMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
MHQOPMALIMU U3 HECKOJIBKUX HMCTOYHUKOB, IyOJUYHO TPEACTABIATH PpE3yJbTaThl
MPOEKTHOM MM MCCIIE0BATEIbCKOM ACSITENFHOCTH, P TOM TPAMOTHO MCIOJIB30BaTh
M3y4YCHHBIN MOHATHIHBIA amnmapaT HM3y4aeMoro paszena (HU3UKH U COMPOBOXKIATH
BBICTYIUICHHUE MTPE3CHTALINEN C yUETOM OCOOEHHOCTEN ayJMTOPUHA 00YUaIOIUXCS.
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TEMATHYECKOE INTAHUPOBAHUE

7 KITACC
Ne HanmenoBanue [IporpamMmmHO€E conepkanue OcHOBHBIE BUJIBI JEATEIBHOCTH O0YYAIOIIUXCS
/11 pa3aenoB U TEM
y4eOHOTO0 IpeamMeTa
Du3nKa 1 ee poJib B NO3HAHMH OKPYKAKIIEro MUpa
1.1 | ®dusuka—Hayka ®u3nka — HayKa o npupoe. | BrisiBiaeHue paznuuuii Mexay pu3anyecKuMu
O MpUpoOAE SBNEHUS IPUPOBI. Y XUMUYECKUMU MIPEBPAILLICHUSIMU.
Du3NYEeCKUE SIBJICHUS: Pacno3naBanue u kiaccudukanus GU3nIecKux
MEXaHWYECKUE, TETUIOBbIC, | SIBIICHHI: MEXaHUYECKUX, TETUIOBBIX,
ANEKTPUYECKUE, AIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, Ha6nronenue u onvcanue pu3nyecKux siBICHAN
3BYKOBBIE
1.2 | ®dusnueckue 2 dusnueckue BEIUYUHEL. OnpeneneHue UeHbI JEICHUS Kb
BEJINYUHBI N3mepenune puznueckux U3MEPUTEILHOTO TTproopa.
BeJIMYMH. Duznyeckue HN3mepenune mTMHENHBIX Pa3MEpPOB TeEI
npubopsl. [lorpemnHocts Y IPOMEXKYTKOB BPEMEHH C YUETOM
WU3MEPEHUN MOTPEUITHOCTEN.
MexnayHnaponnas cuctema | Miamepenue oobema KUJKOCTH U TBEPIOTO Tea.
€IUHULL N3mepenue TeMiiepatypbl Ipy HOMOITA
KUJKOCTHOTO TEPMOMETpA U IaTUrKa
TEMIIepaTyphI.
BrinonHeHne TBOpUECKUX 3aaHUM 110 TTOUCKY
CIOCOOOB M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEepUCTHUK, HATIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
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00BEKTOB, OOJIBIINX PACCTOSHUNA, MAJIBIX
IPOMEKYTKOB BpeMeHH. O0Cyx)aeHue
IpeIaraeMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
NIO3HAHUSA

Kak ¢usuka u npyrue
€CTECTBEHHBIE HAYKU
U3Yy4aroT IPUPOY.
EcrecTBeHHO-HAYUYHBIN
METO/I, ITO3HAHMS:
HaOJII0ACHHE, TTOCTAHOBKA
Hay4YHOTO BOTMPOCa,
BBIIBIDKCHHE TUIIOTE3,
AKCIIEPUMEHT I10 ITPOBEPKE
THUIIOTE3, 00BICHECHHE
HaOJII01aEMOr0 SIBJICHUS.
Onucanue pu3NIEeCKUX
SIBIICHUI C TOMOIIIBIO
MoJIeJIen

BriiBuxenue runores, 00bACHSIIOMUX MPOCTHIE
SIBJICHUS, HATPUMED:

— MIOYEMY OCTaHABIIMBAETCS JBUKYILEECS

10 TOPU30HTAIBHON MOBEPXHOCTH TENO;

— [MOYEMY B KAPKYIO ITIOTOAY B CBETIION OHEKIE
IpoxXJIaaHen, yeM B TeMHOM. [Ipennoxenue
CIIOCOOOB MPOBEPKU THIIOTES.

[IpoBeneHue nccneqoBaHus Mo NPOBEPKE KAKOM-
100 TUTIOTE3BI.

[TocTtpoenue npocTeHux Moaennel GU3nIeCKux
SIBJICHUH (B BUJI€ PUCYHKOB UJI CXEM), HAIIPUMED
naJicHuE MpeAMETa; MPSIMOIUHEITHOE
pacrpoCTpaHECHHUE CBETA

Hroro no pazgeny

HepBOHa‘-IaJILHbIe CBCACHUA

0 CTPOCHHUMH BEIllIECTBA

2.1

Crpoenue BeliecTa

1

CtpoeHue BeliecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3Mepsbl. ONBITHI,
JIOKA3bIBAIOIIIIC
JTMCKPETHOE CTPOEHHE
BEIIESCTBA

HalGnronenue n nHTEpIpETaids OTBITOB,
CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHKa pa3MepoB aTOMOB U MOJICKYIT

C ucrnonb3oBanueM (otorpaduil, MOTYICHHBIX
Ha aTOMHOM CHJIOBOM MUKpockone (ACM) —
naboparopHas pabora 1o teme: «OneHka
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JamMeTpa aToMa METOJIOM PS0B
(c ucnonb3oBanueM Gororpaduii)y».
Onpenenenne pasMepoB MajbIX TEN

2.2 | IBmxeHue
U B3aUMOJIEVICTBHUE
YaCTHUI] BEILIECTBA

JIBU>KEHHE YaCTHII
BeliecTBa. CBA3b CKOPOCTH
JIBUOKCHUS YaCTHIL

C TEMIIEPATYPOU.
bpoyHoBckoe nBuxkeHuUE,
b dy3us.
B3aumoneiicTBue 4acTuiy
BEIIIECTBA: IPUTSIKEHUE

U OTTaAJIKUBAaHHUE

Habmonenue u 06bacHeHue OpOyHOBCKOTO
IBUKEHUS U siBNIeHUS nuddy3un.

[IpoBenenne u 00bSICHEHNE OTIBITOB

10 HaOJIIOICHHUIO TETJIOBOTO PACIIMPEHUS Tra30B.
IIpoBenenue u 0ObACHEHUE OIBITOB

110 OOHAPYKEHUIO CHIT MOJIEKYJISIPHOTO
OPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSTHUS BEIECTBA

ArperaTHbl€ COCTOSIHHS
BELIECTBA: CTPOEHHUE I'a30B,
KUJTKOCTEN U TBEPJIBIX
(KpUCTaJUIMYECKUX ) TEL.
B3anmocBs3e Mexy
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (¢ UCIOJIb30BAaHUEM TPOCTHIX
MOJIeJIel) OCHOBHBIX Pa3IMYUN B CTPOSHUH Ta30B,
KUIKOCTEH U TBEPIBIX TEJL.

OO0BsICHEHNE MATTOH COKUMAEMOCTH KUIKOCTEH

Y TBEPJIBIX TeJI, OOIBIION CYKMMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust POPMbI TBEPIBIX TN
U TEKY4eCTHU KHUJIKOCTH.

[TpoBeaeHME OMBITOB, TOKA3BIBAIONITUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTHIIBI HAXOSTCS
B CpPEIIHEM JajbIlle APYT OT Apyra (TIOTHOCTh
MEHBIIIE), YEM B KUKOM.

YcranoBeHNE B3aUMOCBSI3H MEXKITY
0COOEHHOCTSIMH arperaTHBIX COCTOSTHHM BOJIBI

U CYIIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pazgeny
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JIBuakeHre M B3aUMOIeCTBHE TeJl

3.1 | Mexanuueckoe Mexanunueckoe npwxenue. | McciaenoBanue paBHOMEPHOTO IBHKEHHUS,
JIBUKEHUE PaBHOMepHOE oTIpe/IeTICHUE eTO MPU3HAKOB.
Y HEPaBHOMEPHOE Ha6ntonenue HepaBHOMEPHOTO ABUKECHHUS
nBukeHue. CKopocTh. U OIpeJIeNICHUE ero OTJIMYUNA OT paBHOMEPHOTO
CpenHsisi CKOpOCTh JIBUKEHUSI.
Py HEPAaBHOMEPHOM Omnpenenenne CKOPOCTH PaBHOMEPHOTO
nBrkeHuu. Pacuer nmytu JBIKEHUS (1IapuKa B )KUJIKOCTU, MOJIETTU
Y BPEMEHU JBUKEHUS ANEKTPUIECKOTO aBTOMOOMJIS U T.11.).
Omnpenenenue cpeiHe CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 1Mo HAaKJIOHHOH TIOCKOCTH.
Petenue 3a7a4 Ha onpeiesieHre MyTH, CKOPOCTH
U BPEMEHU PAaBHOMEPHOTO JBUKECHUSI.
AHanmu3 rpadKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHHU
3.2 | Unepuus, macca, SABnenue unepuun. 3akoH | OOBSICHEHNE U POTHO3UPOBAHUE SIBIICHUH,

IINIOTHOCTH

uHepuuu. Bzaumoenictue
TeJl KaK IpU4YrHa
W3MEHEHHUS CKOPOCTHU
IBWKEHU Tea. Macca Kak
Mepa UHEPTHOCTH Tea.
IInoTHOCTH BemiecTna.
CBS3b INIOTHOCTH

C KOJINYECTBOM MOJIEKYT

B €JMHUIE 00bEMa
BEIlIECTBA

00YCIIOBJIEHHBIX MHEPIIUEH, HAIIPUMED, UTO
IPOUCXOJIUT ITPH TOPMOKCHHH HITH PE3KOM
MaHEBpPE aBTOMOOWIIS, ITOUYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABMKEHHE HA BEJIOCUTIEIE
WJIM CaMOKATe U T. 1.

[IpoBeneHue u aHamu3 OMBITOB,
JEMOHCTPUPYIOLIUX U3MEHEHHUE CKOPOCTH
JBIKCHUS Teja B pe3yJIbTare JeHCTBUS HA HETO
JIPYTUX TETI.

Pemenue 3a1a4 Ha onpeieieHUE MacChl TeJa, €ro
00beEMa U INIOTHOCTH.
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[IpoBeneHue u aHAJIU3 OTIBITOB,
JIEeMOHCTPHUPYIOIINX 3aBUCUIMOCTh U3MEHEHUS
CKOpOCTH TeJla OT €r0 MaccChl

IIPU B3aMMOJIEVICTBUH TEIL

H3mepenne Macchl Teja pa3iTudHbIMU CIIOCOOaMH.
OmnpeneneHue IIOTHOCTH TeJla B pe3yJibTaTe
U3MEPEHHsSI €T0 MacChl U 00beMa

3.3

Cuna. Buabe! cui

14

Cuia kak XxapakTepHUCTHKA
B3aMMOJICHCTBHS TEII.
Cuita ynpyrocT#l ¥ 3aKOH
I'yka. U3mepenne cuibl

C MMOMOIIBIO TMHAMOMETDA.
SBneHME TATOTEHUS U CUJIa
TskecTH. Chiia TSKECTH
Ha JIpYTUX TJIaHETax.

Bec tena. HeBecomocTsb.
CrnoxxeHnue cuil,
HaIpPAaBJIECHHBIX MO OJHOMN
IPSIMOIA.
PaBHOzeMcTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbJKEHHS U TPEHUE
nokosi. TpeHue B npupoae
U TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUUHBI
MU3MEHEHUS CKOPOCTH TeJla WM ero JedopMaluu.
Onuncanue peabHBIX CUTyallMid B3aUMOJEHCTBUS
TEJ C IIOMOIIBIO MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH

OT YIUIMHEHUS PE3UHOBOTO LIHYPa WX IPYKUHbI
(c mocTpoeHuem rpaduka).

AHaJIN3 MPAKTUYECKUX CUTYaALU, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Ms4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 CUTyalui, CBSI3aHHBIX C SIBICHUEM
TATOTECHMUS.

OObsicHeHHEe OPOUTATILHOTO JIBHXKCHUSI TIIIAHET

C HCTIOJIb30BAHHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPIUU.

N3mepenne Beca Tenia ¢ HOMOILIBK AUHAMOMETPA.
O060cHOBaHME ATOTO CITOCO0A U3MEPEHHS.
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Ananuz u MOICIIMPOBAHUC ABJICHUSA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CUJI, HAIPABIICHHBIX BJIOJIb OJJHOU
IIPSAMOM.

OnpeneneHre BEIMYMHBI PAaBHOIECUCTBYIOIIEH
CHIL

N3ydenune cuitbl TpEHUS CKOJIBKEHUS U CUIIBI
TPEHUs IOKOSI.

Hccnenoanue 3aBUCUMOCTU CUJIBI TPEHUSA

OT CWJIBI JABJICHUs U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEMN.

AHanu3 IpakTUYECKUX CUTYyalUi, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSI CLIOCOOBI €€ YMEHBIIECHUS

WIM yBEINYEHHS (KaTaHHE Ha JIbDKaxX, KOHbKAaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IUIABAHNE BOJHBIX JKUBOTHBIX
u ap.).

Pemenue 3aay ¢ ucnoap30BaHUEM (POPMYIT
JUISl pacyeTa CUIIbI TSKECTH, CUIIBI YIIPYTOCTH,
CHUJIBI TPEHUS

Htoro no pazgeny

JlaBJjieHHe TBEPABIX TeJ, dKUAKOCTEN U ra3o

B

4.1 | laBnenwue. Ilepenaua 3
TABJICHUS TBEPJIBIMHU
TE€IaMU, >KUIKOCTIMU

H ra3daMun

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEITUUYCHUS
naBiieHus. /[aBieHue rasa.

3aBHUCUMOCTD JABJICHUS

AHanu3 1 00bSICHEHHE OTBITOB M PAKTHUECKUX
CUTYaIlui, B KOTOPBIX MPOSBIICTCS CUIIA
JIaBJICHUSL.

O6ocHoBaHKEe cTOCOOOB YMEHBIIEHUS
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rasa oT oobeMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMUCHUS 1aBJICHHUS.
N3ydenne 3aBUCUMOCTH JIaBJICHUS Ta3a

0T 00beMa U TeMIIEpPaTypBhl.

N3ydenne ocoOeHHOCTEN epeaaun JaBIeHUs
TBEP/BIMH TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O0o0cHOBaHHE PE3YNBTATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCneprUMEHTAIBHOE I0KA3aTENbCTBO 3aKOHA
[Tackans.

Pemenue 3ana4 Ha pacyeT AaBJIE€HUS TBEPIOTO
Tena

4.2

I[aBJ'IGHI/Ie KHNIKOCTHU

3aBUCUMOCTbH JaBJICHUS
XKUJTKOCTH OT TJTYOHHBI.
[THEBMaTHUECKHE MAIITMHEI.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyasl. [ 'napasanyeckue
MEXaHU3MbI

HccnenoBanue 3aBUCMMOCTH ABJICHUS
KHUIKOCTHU OT IyOMHBI TOTPY>KEHUS U TUIOTHOCTH
AKHUJIKOCTH.

HaGnronenue n 00bsiICHEHUE THAPOCTATHYECKOTO
napajokca Ha OcHOBe 3akoHa [lackais.
N3yuenue cooOLaromumxcs cocyioB.

Pemenue 3ana4 Ha pacueT 1aBJICHUS KUAKOCTH.
OOBbscHEeHrEe PUHIIUTIA TeUCTBUS
TUIPaBIMYECKOro Ipecca, MHEBMaTUUECKUX
MaIlvH.

AHanu3 u 00bSICHEHHE IPAKTUYECKUX CUTYaIil,
JEMOHCTPHUPYIOIINX MPOSIBICHNUE JaBICHUS
AKHUAKOCTHU U 3aKkoHa [lackains, Hanpumep
IPOIIECCOB B OpraHU3Me MPU ITyOOKOBOJIHOM
HBIPSTHUM
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4.3 | Armocdeproe Atmocdepa 3emmu DKcrnepuMeHTalIbHOE OOHAPYKEHHE
JTABJICHUE U aTMOC(EPHOE aBJIECHUE. | aTMOC(EPHOTO JABIICHMS.
[TpyuumHe! CymecTBOBaHUS | AHaU3 U OOBSICHEHHE OIIBITOB U MPAKTHYCCKUX
BO3/YIIHOM 000JI0UYKH CUTYallUi, CBS3aHHBIX C JEUCTBUEM
3emn. OnbiT Toppudennn. | arMochepHOro AaBJIeHHsI.
Wsmepenne atMochepHOro | OObICHEHHE CYLIECTBOBAHMUS aTMOC(HEPEI
JaBJICHHS. 3aBUCHMOCTD Ha 3eMJIe U HEKOTOPBIX IUIAHETax WK €€
aTMoc(epHOro aBieHUs OTCYTCTBMS Ha Ipyrux Ianerax u JIyne.
OT BBICOTBI HaJl YDOBHEM OObscHEHNE U3MEHEHUS INTIOTHOCTH aTMOC(hephI
Mopsi. [Ipubopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
JUTSL ©3MEPEHUs JABJIEHUS OT BBICOTBHI.
aTMoc(hepHOro 1aBIeHUS Pemenue 3aa4 Ha pacueT aTMOCPEPHOTO
JABJICHMSL.
N3yuenue ycTpoiicTBa bapomeTpa-aHepoua
4.4 | JleiicTBue JleficTBHE )KUKOCTH U ra3a | DKCIEepUMEHTaIbHOE OOHApYKEHHE JEHCTBUS
XKUIKOCTH U rasa Ha NOTPY>KEHHOE B HUX XKUJKOCTH U ra3za Ha Morpy>K€HHOE B HUX TEJO.
Ha [TOTPy>KEHHOE Teno. BeltankuBaronias OnpeneneHne BHITATKUBAIOIIEH CHIIBI,
B HUX TEJIO (apxumenoBa) cuia. 3aKOH | AEMCTBYIOLIEH Ha TEJI0, HOrPYKEHHOE

Apxumena. [InaBanue Ten.
BoznyxoruaBanne

B JKHUJIKOCTb.
[IpoBeaenue u 00CyKI€HUE OMBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh
BBITAIKABAIONIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO
B KHUIKOCTH, OT 00beMa MOTPyKEHHOU

B JKMJIKOCTb YaCTH TeJla U OT INIOTHOCTHU
JKHUKOCTH.

IIposepka Hezasucumocmu blmaniKusarouels
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cuibl, oeticmayroueti Ha mejio 8 HCUOKOCU,

om maccwl mend.

HccnemoBanue 3aBHCUMOCTH Beca Tella B BOJIC

0T 00BbeMa MOTPYKEHHOU B KUIAKOCTh YaCTH TeJa.
Pemenwne 3a1a4 Ha MpUMEHEHNE 3aKOHA
ApxuMena v yCIIOBUS TUTABaHUS TEJI.
KoncTtpyupoBanue apeomerpa

WA KOHCTPYHPOBAHHE JIOJKU U OTIPEJICIICHUE €€
rpy30M0IbEMHOCTH

Hroro no pazgeny

21

PaGoTra u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexanunyeckast pabora.
MomiHoCTb

DKCHEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKOM PabOThI CHIIBI TSXKECTH

MIPY MAJICHUU TEJIA U CUJIbl TPEHUSA

IIPY PABHOMEPHOM IEPEMEIICHUU TEJa

110 TOPU30HTAIBHON MTOBEPXHOCTH.

Pacuetr MontHoCTH, pa3BUBaEMOM MPU MOABEME
I10 JIECTHULIE.

Pemenue 3ama4 Ha pacueT MeXaHMYECKOM paboThI
Y MOIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIvar, 0J10K, HAKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHS pbIyara

K 0J10Ky. «30J10TO€

OrnpeneneHre BBIUTPHIIIA B CUJIE MPOCTHIX
MEXaHU3MOB Ha MPUMEPE pbluara, Mo IBUKHOTO

Y HETIOJIBMYKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHS pblyara.
OGHapykeHHe CBONCTB IMIPOCTHIX MEXAHU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHUKE, & TAKKE
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npaBuio» Mexanuku. KI1/]
MPOCTHIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHHUKE

B ’KUBBIX OpraHU3Max.
DKCIepUMEHTAIBHOE JI0Ka3aTENbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJI HakIIOHHOM MJIOCKOCTH.
Petienue 3a1a4 Ha mpuMEHEHUE MpaBUiia
paBHOBecus priuara u Ha pacueT KITJ]

5.3 | Mexaundeckas
DHEPTHUS

Mexanuueckasi SHEprusi.
Kunetnueckas

Y MOTEHUMAIbHAsI dHEPTHUS.
[IpeBpamienre oqHOTO BUAA
MEXaHUYECKOM IHEPrUur

B IIpYroi. 3aKoH

DKCIEpUMEHTAIBHOE ONPE/ECICHNE U3MEHEHUS
KUHETUYECKOW U NOTEHLIMAIBbHOW SHEPTUM TEa
IIPY €r0 CKAaTHIBAHUU 10 HAKJIIOHHOW TNTIOCKOCTH.
DopMyIMpPOBAHUE HA OCHOBE HCCIIEIOBAHUS
3aKOHa COXPAHEHUS] MEXaHUYECKOU IHEPTUU.
OO0cy:xieHue rpaHull IPUMEHUMOCTH 3aKOHA

COXPaHEHUs SHEPTUU COXPAHEHHUS SHEPTUHU.
B MEXAaHUKE Pemrenue 3a1a4 ¢ HCHOIB30BAHUEM 3aKOHA
COXPaHEHUs SHEPTUU
Htoro no pazneny 12
PesepBHOe Bpems
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
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8 KUIACC
No HaunmenoBanue Komnuectso | I[Iporpammuoe cogepxkanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YHAIOIIUXCS
n/m pa3aeioB U TEM 4acoB
y4e0HOTr0 MpeaMeTa
TenoBble sBJICHUS
1.1 | CrpoeHue u cBoMcTBa 7 OCHOBHBIE TIOJIOKEHUS HaGnronenue u maTEpIIpETaINs OMBITOB,

BCIIICCTBA

MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU CTPOEHMS BEIIECTBA.
Macca u pa3mepbl aTOMOB

1 MOJIEKYJI. OTBITHI,
ITOATBEPKAAOIINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH.

Mopenu TBEPAOTO, JKUAKOTO
Y ra3000pa3HOr0 COCTOSIHUM
BEILECTBA.
Kpucrammmueckne

U amop(HbIE Tena.
OOBsICHEHHNE CBOMCTB ra30B,
YKUAJIKOCTEU U TBEPABIX TEI
Ha OCHOBE MOJIOKEHH
MOJIEKYJIIPHO-KHHETUYECKOU
teopun. CMauyrBaHue

U KalmWUISIPHBIE SIBJICHUS.
TeruoBoe pacmpeHue

U CKaTHE

CBUCTENHCTBYIOMNX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOECHUU BEUIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHbBIX BEHIECTB B BOJE.

Pemienne 3a1a4 1o OUEHUBAHUIO KOJIMYECTBA
aTOMOB WJIU MOJIEKYJ B €/IMHHUIIE 00beMa
BELIECTBA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (HapUMep,
¢parmenta nosmsl Jlykpenus «O npupone
BEIIICH») C M3JI0KEHHEM 000CHOBAHHMM aTOMHOMN
TUTIOTE3bI (CMBICIIOBOE UTCHHUE).

Onenka yoeIuTeIbHOCTH TUX 00OCHOBaHUH.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
b dy3un U pazTuuuil MEXX1y HUIMH Ha OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-KMHETHYECKOU
TEOPHUH CTPOEHHUS BELIECTBA.

OObsicCHEHNE OCHOBHBIX Pa3IM4Mil B CTPOEHUHU
ra3oB, )KUJKOCTEH U TBEPIBIX TEJ

C UCTI0IB30BaHUEM TOJIOKEHUI MOJIEKYJIISIPHO-
KMHETHUYECKOU TEOPUU CTPOEHUS BEILIECTBA.
[IpoBenieHrE ONBITOB MO BHIPAIIMBAHUIO
KPUCTAJJIOB IOBAPEHHOM COJIA WUJTU caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JIEMOHCTPUPYIOIINX KAUJUISIPHBIC SIBIICHUS

U SIBJICHUE CMayWBaHMS.

OO0BsicHEHUE POJIH KaTWJUISIPHBIX SABJICHUN

JJIs1 IOCTYIUICHUS BOJIbI B OPTaHU3M PacTCHHUIA.
Habmonenue, npoBeeHue U 00bsICHEHHE
OIIBITOB IO HAOIIOJEHUIO TEILUIOBOT'O
pacIIMpEeHUs ra30B, KUJIKOCTEU U TBEPABIX TEIL.
OOBsicHEHHUE cOXpaHEHUsI 00beMa TBEPABIX TEJl,
TEKYUYECTH KUJIKOCTH (B TOM YHCIIE, Pa3HUIIBI

B TEKYYECTH JJI Pa3HbBIX KUJKOCTEM),
JIaBJICHMS rasa.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBUCHMOCTb JaBJICHUS BO3yXa OT €ro o0bemMa
Y HarpEBaHUSI WU OXJIAKICHUS, U UX
00BbSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYEHUS.

AHanu3 MPaKTUYECKUX CUTYaALHH, CBA3aHHBIX
CO CBOMCTBaMM T'a30B, KUJIKOCTEH U TBEPJIBIX TEN

1.2

TennoBbIe TPOLECCHI

21

Temneparypa. CBs3b
TEMITIEPATYpPbI CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHHUS
yactul. BayTpennss
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPrUH: Terionepeaaya

U COBEpUIECHUE pabOTHI.

OO6ocHOBaHKE MPABHUII U3MEPEHUS TEMITEPATYPhI.
CpaBHeHHE pa3IUIHBIX CIIOCOO0B H3MEPCHHUS

Y TIIKaJI TEMITePaTypHI.

Habmronenne u o0bSICHEHHE ONBITOB,
JTEMOHCTPUPYIOITNX H3MEHECHUE BHYTPCHHEH
SHEPTUHU TeJa B pe3yJbTaTe TeIuionepeaadn

¥ paOOThI BHEIITHUX CHII.

Habmronenue n 00bsICHEHHUE OIBITOB,
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Buabl Teruionepeauu:
TEIJIONPOBOAHOCTb,
KOHBEKIUS, U3TyUEHHUE.
KonuyecTBo TemnoThl.

VY nenbHas TENI0EMKOCTh
BenecTBa. TermoooMeH
Y TEIIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [1naBnenue

U OTBEpJICBaHUE
KPUCTAINTMYECKUX BELIECTB.
VY nenbHas TermioTa
TJIaBJICHUSL.
[Tapoobpa3oBanue

u KoHJieHcanus. cnapenue.

Kunienue. Y nenbnas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMIIEPATYPbI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSI.

BnaxxnocTs Bo3myxa.
DHeprus TOIJIUBA.

VY nenbHas TeninoTa
CrOpaHusl.

[Tpunumne! padoThI
TerioBbIiX ABurareneit KI1/]
TEIJIOBOTO JIBUTATESI.

00CyX/IeHHE TPAKTUUECKUX CUTYAIIHH,
JEMOHCTPUPYIOLINX PA3IUYHbIE BH]IbI
TerIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3JIyYCHHE.

HccnenoBanue siBICHUS TEIIOOOMEHA

IIPY CMENIMBAHUH XOJOAHOM U FOPSTYEN BOJIBL.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKY TOPSYEH U XOJIOJHON BOAOM.
Onpenenenue (M3MEpEeHNE) KOTUYECTBA
TEIUIOTHI, TOJTY4€HHOT'O BOJOU MPH TEII000MEHE
C HarpeThIM METAITMYECKUM LUITUHAPOM.
Onpenenenue (M3MEPEHNE) YACIbHON
TEIJIOEMKOCTH BEIIECTBA.

Peienue 3a7a4, CBA3aHHBIX C BBIYUCIECHUEM
KOJIMYECTBA TEIIOTHI U TEMIIOEMKOCTH

pU TEMJI00OMEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCIIOJIb30BaHUs TEMJIOBBIX CBOMCTB BEIIECTB

U MaTepHaJioB, HATPUMED, B LIEISAX
HEProcOepeKSHUS: TCIIION3OIAIHA,
sHeprocOeperarIre KpoIlii,
TEPMOAKKYMYJISITOPBI U T. 1.

HaGnronenue siBieHuii ncnapeHust

U KOHJCHCAI1H.

HccnenoBanue npouecca HCapeHus
PAa3INYHBIX KUIKOCTEH.

OObsicHEHHUE SIBICHUIN UCTIAPCHMUSI
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TennoBbie ABUTaTEIN

1 3aIlATa OKPYXKAIOIIEH
Cpebl.

3aKOH COXpaHCHHUS

Y IPEBPAILICHUS YHEPTUU
B TETUIOBBIX MPOIECCax

Y KOHJICHCAIIMY Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.

Habmionenue u 00bscHEHME Npoliecca KUIeHMs,

B TOM YHCJIE 3aBUCIMOCTH TEMITEPATyPhI
KHUTICHHS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOM
BJIQXKHOCTH BO3JIyXa.

Habmronenue npoiiecca miaBiaeHUs

KPpUCTATININYICCKOI'O BCIICCTBA, HAIIPUMCD, JIbJA.

CpaBHEHME MPOLIECCOB TLIABICHUS
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IIpU HarpeBaHUM aMOP(HBIX TeJI.
Ornpenenenre (M3MEPEHKE) yICIbHOM TEIIOTHI
TIJIaBJICHUS JIbJIA.

OObsicHEHUE SIBICHU MJIaBICHUS

U KPUCTAJTU3AIMHA HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUEHUSI.

Pemenue 3ama4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TeITIoNepeavy MPH IIABJICHUN

Y KPUCTAJUIN3AIMHY, UCTIAPEHUHN U KOHJICHCALIUH.
AHaJIN3 CUTyalluid MPAKTUYECKOTO MPUMEHEHUS

SIBJICHUY TIJIABJICHUS U KPUCTAITA3AIUH,
HaIrpuMep, MOJTyYeHUE CBEPXUUCTHIX
MaTepuajIoB, COJeBas IPeJiKa U JIp.
AHaym3 paboThl 1 00BICHEHUE TPUHITUTIA
JIEMCTBHUS TEIUIOBOTO IBUTATEIIS.
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Brerauciaenue KojJIn4yecTBa TEIJIOTHI,
BBIJICJISIIOIIETOCS TTPY CTOPAHUU PA3JTUYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyx1eHuE KOJIOTHYECKUX TTOCIEICTBUN
UCIIOJIb30BaHUs JIBUTaTeNIe BHYTPEHHETO
CrOpaHMsl, TEIIOBBIX U TUAPOIIEKTPOCTAHIINI

Wroro 1o pazaeny 28
DleKTpUYeCKHe 1 MATHUTHDIE SIBJIEHUSI
2.1 | DnekTpuyeckue 7 DJeKTpU3aLus Tel. Habnronenue u mpoBeieHHE ONBITOB
3apsIbL. JIBa pojia JIeKTPUUECKUX 0 DJIEKTPU3AIUH TEJI IPU CONPUKOCHOBEHUU

3apsiKeHHBIE Tema
U UX B3aUMOJCHCTBUS

3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEI.

3akoH KynoHa (3aBUCUMOCTh

CHWJIBI B3aUMOJICCTBUS
3apsKEHHBIX TEll

OT BEJIMYMHBI 3apsII0B

Y PACCTOSIHUSI MEXKY
TeJaMH).
DIIEKTPUYECKOE TOJIE.
Hanpspoxennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHUKD Cyneprio3uuuu
BIIEKTPUYECKUX TOJIEN

(Ha KAaUECTBEHHOM YPOBHE).

Hocurenu snektpuyeckux
3aps0B. DJIEMEHTAPHBIN
3JIEKTPUYECKUN 3apsIl.

Y UHIYKLHEH.

HaGmronenne u o0bsICHEHUE B3aUMOICHCTBUS
OJHOMMEHHO ¥ Pa3HOMMEHHO 3apsKEHHBIX TEJ.
OObsicHEHUE TPUHIMUIIA IEHCTBUSI DIEKTPOCKOIIA.
OObsicHEHUE SIBIICHUM 2JICKTPU3ALIUT

IIpY CONPUKOCHOBEHUH TEJ U MHIYKIUEH

C UCITOJIb30BAaHUEM 3HAHUM O HOCUTEIIAX
AIIEKTPUYECKUX 3aPsIIOB B BEIIECTRBE.
Pacno3naBanue 1 00bsICHEHHE SIBJICHUH
AJIEKTPU3AIMHU B TIOBCETHEBHOM KU3HH.
Habmronenne n o0bSICHEHHE ONBITOB,
WJUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsa.

Habmro1eHune onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TTOJIS.
HccnenoBanue neicTBHS 3JIEKTPUUECKOTO TOJIA
Ha MTPOBOJIHUKU U TUDJICKTPUKU
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Crpoenue atoma.
[IpoBoHHKHK

U TUAJIEKTPUKHU. 3aKOH
COXPaHEHMS IJICKTPUUECKOTO
3apsa

2.2

IlocTosIHHBIN
AJIEKTPUUECKUI TOK

20

DIIEKTPUYECKUI TOK.

VY cIi1oBus CyIlIECTBOBAHHUS
AIEKTPUUECKOTO TOKA.
HcTouHMKYN MOCTOSTHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TerIoBOE, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHUI TOK

B )KUKOCTSX U raszax.
DJIeKTpUYECKast UEMb.
Cwuna Toka. DNeKTpUIECKOe
HaIpsKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIECTRA.
3akoH Oma 1J1g yyacTka
uenu. [locnenoBarensHoe
Y MapajuieNIbHOE COCTMHEHNE
IPOBOJTHUKOB.

PabGora u MomHocTh
ANEKTPUYECKOTO TOKA.

HaGnronenue pa3nuaHbIX BUIOB JEHCTBUS
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BHUIOB JICUCTBHS B IOBCEIHEBHOM KU3HH.
Habmronenue BO3HUKHOBEHHUS Ta30BOT0 pa3psija
Y DJICKTPUYECKOTO TOKA B JKUIKOCTH.

COopka 1 HCIIBITaHUE JISKTPUIECCKON 1IeTTH
IIOCTOSIHHOTO TOKA.

N3mepenue cuibl Toka aMIIEpMETPOM.
N3mepenne 3JIeKTpUIEeCKOro HanpsIKEHUS
BOJIETMETPOM.

[IpoBenenuie 1 00OBICHEHUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUTAHBI, IJIOIAX MOTIEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEUCTOP,

OT CONTPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS
Ha pe3UCTOpeE.

[IpoBepka nmpaBuiia CII0KEHUS HAITPSKEHU N
IIPY MOCJIEI0BATETHOM COEUHEHUH JBYX
pE3UCTOPOB.
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3akoH J[xoyns—JIeHna.
DIIEKTPUYECKUE NN

U TIOTPEOUTENH
AIEKTPUYECKON SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHUE

[IpoBepka npaBuiia Juisi CUIIbI TOKa

IpU NapaJJIEIbHOM COEIUHEHUHN PE3UCTOPOB.
AHaJIN3 CUTyallul NMOCIEA0BATEIBHOTO U
NapaJlJIeIbHOTO COEAMHEHUS IPOBOJHUKOB

B JIOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemenue 3anau ¢ ucnonb3oBanueM 3akoHa Oma
u GhopMyI pacueTa JIEKTPUIECKOro
CONPOTHUBIIEHUS MTPU MOCIEA0BATEIILHOM

Y TIapajuieIbHOM COEIMHEHUHN MPOBOIHUKOB.
Omnpenenenre pabOThI 3JIEKTPUIECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PESUCTOP.

OnpeneneHrne MOITHOCTH 3JIEKTPUYECKOTO TOKA,
BBLJICJISIEMOM HA PE3UCTOPE.

Hccnenoanue 3aBUCUMOCTH CHIIBI TOKA YEPE3
JAMIIOYKY OT HaIpsKEHUS Ha HEH.
Onpenenenne KII/] HarpeBarens.
Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIPU OIbEME T'Py3a JIEKTPOJBUTATEIIEM.
OObsicHEeHUE YCTPOWCTBA U MPUHIIUIIA TEUCTBUS
JOMAILIHUX 3JIEKTPOHArPEeBATEIbHBIX MPUOOPOB.
OO0bsicHEHUE IPUYNH KOPOTKOTO 3aMbIKaHUS

Y TIPUHLIUIA IEUCTBUS ITABKUX
IIPEAOXPAHUTEIICH.

Pemienue 3aa4 ¢ uCMoib30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

IlocTOAHHBIE MATHUTHI.
B3aumoneiictBue

Hccienosanne MarHuTHOTO B3aUMOIEHCTBHS
MMOCTOSHHBIX MArHUTOB.
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MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MarauTtHoe 1oje 3emiu

Y €ro 3HAYEHHUE JJIs KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[IpumeHenue
AIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MarHMTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonb3oBanue
3JEKTPOABUrATEIICH

B TEXHHUUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHUTOB MIPU UX OOBEIMHEHUU U Pa3/ICIICHUM.
HccnenoBanne MarHUTHOTO B3aUMOICUCTBUS
MOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO MOJI NOCTOSTHHBIX
MarHyuTOB IIPU UX OOBETMHEHUH U Pa3/ICIICHUH.
[IpoBeaeHne ONBITOB O BU3yaIU3aldH MOJIS
MTOCTOSTHHBIX MarHUTOB.

N3yuenue siBieHNs HAMarHU4YUBaHUSA
BEIIIECTBA.

HccnenoBanue neMCTBUS SJIIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIIUX
3aBUCHUMOCTb CUJIbI B3AMMOJICMCTBHUS KATYIIKA
C TOKOM Y MarHuTa OT CUJIbl U HAlIPaBJICHUS TOKa
B KaTyUIKE.

AHanu3 cuTyalui NpakTUYECKOro MPUMEHECHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIUILIMHE).
N3yuenue nercTBrs MAarHUTHOTO MOJIS

Ha IPOBOJIHUK C TOKOM.

N3yyeHne nercTBUS SJICKTPOABUTATENS.
N3amepenue KIIJI anexkTpoasuraresbHON

YCTaHOBKH.
Pacrio3naBanue v aHanu3 pa3anyHbIX
IIPUMEHEHUMN AJIEKTPOJBUTATENIEN

(TpaHCcOpT, OBITOBBIE YCTPOUCTBA U JIp.)
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2.4 | DaeKTpOMarHUTHAs 4 Onbitel @apanes. SApnenue | ONBITH IO UCCICTOBAHUIO SBJICHHUS
WHTYKITAS AEKTPOMArHUTHOMN ANEKTPOMATHUTHON MHAYKITUU: UCCIICIOBAHHE
uaayknuu. [paswio JIeHna. | i3MeHEHMIA 3HaUYSHUS W HAIIPaBJICHUS
DJIeKTpOreHepaTop. WHIYKIIHOHHOTO TOKa
CnocoObl oJTy4eHUs
AIIEKTPUICCKON SHEPTUH.
DNEeKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHUKAX YHEPTUU
Htoro no pazneiny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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9 KJIACC
Ne HanmenoBanue KomnuectBo | Ilporpammuoe cogepxanue | OCHOBHBIE BUABI IEATEIBHOCTH O0YyUaIOLIUXCS
n/n pa3zenoB U TeM 4acoB
y4eOHOro peaMeTa
Mexannyeckue siBJICHUSA
1.1 | Mexanuueckoe 10 MexaHn4uecKoe IBUKEHHE. AHanu3 1 00CyXIeHHUEe Pa3TUIHBIX IPUMEPOB

ABHKCHHC U CITOCOOBI
€ro OoIIMCaHus

MarepuanbHas TOUKA.
Cucrema orcuera.
OTHOCHUTEIBLHOCTD
MEXaHMYECKOI'0 JIBMKCHMSI.
PaBHOMepHOE
MPSAMOJIMHEMHOE JIBUKEHHUE.
HepaBHomepHOE
MPSAMOJIMHEWHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHA
CKOpPOCTb Teja Mpu
HEPaBHOMEPHOM JIBUKEHUM.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEUHOE JBUKEHUE.
CBo0OOIHOE T1aJIEHUE.
OmnpiTe! 'annnest.
PaBHOMEpHOE BUKEHME

110 OKPY>KHOCTH.

Ilepuon n yacrora
oOpaienust. JInneHas

Y YIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JBUKECHHS.

OOcyxaeHue rpaHul] IPUMEHUMOCTH MOJENIN
«MaTepHualibHast TOUKa.

Onucanrue MEXaHU4EeCKOTO ABUKEHUS
pa3uYHBIMU criocoO0amu (ypaBHEHHE, TabIuUIIa,
rpaduk).

AHaN3 KU3HEHHBIX CUTYallUH, B KOTOPBIX
IIPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBU>KCHUS.

HabGnrogenne MexaHM4ecKoro JBUKEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO K€ TeJla OTHOCUTEIBHO PA3HbIX
TEJ OTCYETa.

AHanu3 Tekcra ['anuies 00 OTHOCUTENBHOCTH
JIBU>KCHUST; BBIMIOJTHEHUE 3aJaHUM 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenue cpeTHEd CKOPOCTH CKOJIbKEHUS
OpyCKa Wi ABM>KEHUS IIapuKa 110 HaKJIOHHOU
IJIOCKOCTH.

AHanu3 1 00CyXIeHUE CIIOCOO0B

50



denepanbHas paboyas nporpamma | usuka. 7—9 kiaccel (0a30BbIH YPOBEHB)

LlenTpOoCcTpEeMUTENIEHOE
YCKOpEHUe

MPUOIM>KEHHOTO OINPE/IeTICHNS MTHOBEHHOM
CKOPOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBYOKEHUS (IIapUKa B )KUJIKOCTH, MOJICTTU
AIEKTPUYECKOTO aBTOMOOMJIS U T. 11.).
Omnpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH Tea

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBH>KCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMETpOB).

Brluncnenue myTyu U CKOpOCTH MpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU
Tena.

Ornpenenenue NpOMAECHHOTO IyTH U YCKOPEHHUS
JIBHO>KCHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JIBI>KCHUS T€JIa OT BPEMEHHU.

IIposepra cunomeswi: eciu

npU PABHOYCKOPEHHOM O8UNHCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 He4emHulX yuces, mo
CO0MEemcmayouue NPOMeNCYmKU 8pemMeHu
O0OUHAKOBDL.

OnpeneneHue yCKOpeHus Tena

MIPU PAaBHOYCKOPEHHOM JIBU)KCHUU
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10 HAKJIOHHOM TJIOCKOCTH.

N3mepenue nepuoa u 4acToThl 00palieHus
TeJIa IO OKPY’KHOCTH.

Ornpenenenue CKOpOCTH pABHOMEPHOTO
JIBU>KEHUS T€JIa IO OKPYKHOCTH.

Pemenune 3ama4 Ha onpeneneHue
KMHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHMUYECKOTO JBUKECHUS Pa3IMYHbIX BUIOB.
Pacnio3naBanue v npuOIMKEHHOE OMUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUYECKOTO JBUKECHHS
B IIPUPO/IC U TEXHUKE (HA MpUMepax CBOOOHO
MaJalIINX TeJl, IBUKECHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

BzaumoneiicTBue Tei

20

IIepseiit 3akoH HproTOHA.
Bropoin 3axkon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMII Ccyrneprno3uuuu
CHIL

Cuia ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUSI TOKOS, IPYTHE BUJIbI
TPEHUSI.

Cuia TS>KeCTH M 3aKOH
BCEMUPHOTO TATOTEHUSI.
YckopeHue cBOOOTHOTO
najieHust. [[Br>keHue miaHer

HaOmronenue u 00CykJ1I€HHE OIBITOB

C IBMDKCHUEM TeJjia IMPY YMEHBIIIEHUH BIUSHUS
JIPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Ananus Texcra ['aamies ¢ onmucaHueM
MBICJIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHEHUE 33JIaHUM 110 TEKCTY (CMBICTIOBOE
YTCHUE).

OO6cy>k1eHre BO3MOYKHOCTH BBITTOJTHEHUS
3aKOHA MHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETa.

Hab6nronenue u o0Cyk1eHre MEXaHUIECKUX
SIBJICHUH, IPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexkay» nmpu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomMocCTh 1 ieperpy3Ku.
PaBHOBECHE MaTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPIOEC
Teno. PaBHOBECHE TBEPIOTO
T€JIa C 3aKPEIJICHHOUN OChIO
BpallieHud. MOMEHT CUJIBI.
LlenTp Ts3KECTH

1 YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

JlericTBUs C BEKTOpaMU CUII: BBIIIOJIHEHHE
3aJIaHUM M0 CII0KEHUIO U BBIYUTAHHUIO
BEKTOPOB.

Habmroienue u/unm npoBeicHUE OTBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
Tesa OT MPUJIOKEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 1 o0bsICHEHHE SIBJICHUN

C UCITOJIb30BAaHMEM BTOPOTO 3aKoHa HproTOHA.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa Hpl0TOHA M MpaBuiia CIOKEHUS CHJL.
Ornpenenenue )KeCTKOCTH IIPYKUHBI.

AHanu3 cuTyauui, B KOTOPBIX Ha0JII01at0TCA
yrnpyrue negopManuu, U uxX o0ObsICHEHUE

C UCIIOJIb30BaHNEM 3aKoHa ['yka.

Pemenue 3a1a4 ¢ ucnosb3o0BaHuEM 3aKoHa ['yka.

I/ICCJ'IGI[OBaHI/IC 3aBUCUMOCTHU CUJIbI TPCHUA

CKOJIbKCHHA OT CHJIbI HOPMAJIBHOI'O JaBJICHUS.

OO0cyxIeHne Pe3ynbTaTOB UCCIICIOBAHMS.
Onpenenenue ko3P puueHTa TpeHUs
CKOJIBKCHUSI.

W3mepeHue CHiIbl TPEHUS TTOKOSL.

Pemenwe 3a1a4 ¢ HCmoap30BaHUEM (HOPMYITBI
JUTSL CUJIBI TPEHUS CKOJIBKEHUS.

AHaJIM3 IBHKEHUS TEJ TOJIBKO MO ICHCTBHEM
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CHJIBI TSDKECTH — CBOOOTHOTO MaICHUS.
OOBsICHEHUE HE3aBUCUMOCTH YCKOPEHUSI
CBOOOIHOTO ITaZiIcHUSA OT MAacChl TeJIa.

OreHKa BEIUYMHBI CUJIBI TATOTECHUS,
JICMCTBYIOIIEH MEXKY IBYMS TEJIaMU

(mJ1g pa3HBIX Macc).

Ananus IBMKEeHUS HEOESCHBIX Tell

MO, ASMCTBUEM CHUJIBI TATOTCHHUS

(c ucroIp30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(OPMALIHH).

Pemienue 3aga4 ¢ MCnoabp30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYIIBI

JUUISL pacyeTa CUJIbl TSDKECTH.

AHanu3 OpUrMHAIIBHOTO TEKCTA,
OMMCHIBAIOIIETO MPOSIBJICHUSI 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJTHEHUE 3a/IaHUI
M0 TEKCTY (CMBICIIOBOE UTEHHUE).

HaOmronenue u 006CyxJI€HUE OIBITOB

110 U3MEHEHMIO BEca Tejla MPU YCKOPEHHOM
JIBVDKCHHH.

AHanu3 yCI0BHUM BO3SHUKHOBEHHUS HEBECOMOCTH
U TIepErpy3KH.

Pemienue 3aga4 Ha onpeiesieHUe Beca Tena

B Pa3JIMUHBIX YCIOBUSIX.

AHanu3 cui, AEUCTBYIOIINX Ha TEJIO,
MOKOSIIIEECs Ha OTope.

OrnpeneneHue IeHTpa THKECTH Pa3IMYHbIX TeJ
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1.3.

3aKOHBI COXPAaHEHUS

10

Nmnynec Tena. U3mMeHeHue
UMITyJIbca. VIMITyJIbC CUIIBL.
3aKOH COXpaHEHUS
uMIyabca. PeaktuBHOE
JIBUYKEHUE.

Mexanudeckasi paborta

Y MOIITHOCTh. PabGoTa cun
TSAKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH

1 paboTsl. [loTeHmanpHas
DHEPIUs Tena, OJHATOrO
HaJl IOBEPXHOCTHIO 3EMJIU.
[loTeHIMaNIbHAS SHEPIUA
CKATOM MPYKUHBI.
Kunernueckas sueprusi.
TeopemMa 0 KUHETUYECKOUN
DHEPI'UH. 3aKOH COXPAHEHUS
MEXaHHYECKON YJHEPTUH

HaOmnronenue u o0CyxkeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITYJIbCa

IIPU B3aUMOJICHCTBUU TEN, 3aKOH COXPaHEHUS
UMITYJIbCA IPU a0COIIOTHO YIIPYTroM

Y HEYIIPYTOM B3aWMOJCHUCTBUU TEI.

AHanu3 CUTyanuii B OKpyKarolen )KU3HU

C UCITOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3naBaHue sIBJIIEHUS pEAKTUBHOTO
JBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpumMeHeHne 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISl pacyeTa pe3yJbTaTOB B3aUMOIECUCTBUS TeEIl
(Ha mpuMepax HEeyIpyroro B3auMoOJIEHCTBHUSI,
YIPYTroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pewenne 3aga4 ¢ HCNOJIB30BaHUEM 3aKOHA
COXpPaHEHMS UMITYJIbCA.

Omnpenenenne pabOThI CUITBI YIPYTOCTH

IIPU NIOIbEME T'Py3a C UCIIOJIb30BAHUEM
HEMOJBUKHOTO U MOABUKHOTO OJIOKOB.
N3Mepenne MOIHOCTH.

N3mepeHne noTeHManbHON SJHEPTUH YIIPYTO
ne(hopMUPOBAHHON TIPYKUHBI.

N3Mepenre KHHETUYECKON SHEPTUH TEJIA

10 JUIMHE TOPMO3HOTO Iy TH.
OKcnepuMeHTAIbHOE CPABHEHHE U3MEHEHUS

55



denepanbHas paboyas nporpamma | usuka. 7—9 kiaccel (0a30BbIH YPOBEHB)

MOTEHIMAIBHOW U KHHETUYECKOUW SHEPTHIM Tela
IIPU JBVKEHHUH 10 HAKJIOHHOM IIOCKOCTH.
DKcnepuMeHTAIbHAS IPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUUYECKON YHEPTUH

py CBOOOJHOM I1aJIEHUU.

IIpuMeHenne 3aK0Ha COXPAHEHUS
MEXaHUYECKOM SHEPIUH IS pacuera

MOTEHINAJIbHON U KHHETUYECKON SHEPTHUM TENA.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckne KoJ1e0aHNs U BOJHbBI

2.1

MexaHnueckue
KoJicOaHus

7

KonebarenbHoe ABUKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KOJICOaHU: epHOo/I,
4acToTa, aMIUIUTY/Ia.
MaremaTH4eCKuii U
MPY>KUHHBIN MasSTHHKH.
IIpeBpamenue sHeprun
pH KoJieOaTeILHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxieHHbIe KOJIeOaHusl.
Pe3onanc

Haomronenune konebaHuii moa AEHCTBUEM CHIT
TSYKECTU U YIIPYTOCTU U OOHApYKEHUE
MOA0OHBIX KOJIEOAHUI B OKPYIKAIOIIIEM MHUPE.
Amnanm3 konebaHuil rpy3a Ha HUTH

U Ha MpYyKHUHE.

OmnpeneneHue 4acTOThl KOJI€OaHUI
MaTEMaTHUYECKOTO U MIPY>KUHHOTO MasSTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pEe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEpHoOaa
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHEI HUTH.

ITpoBepka HE3aBUCHMOCTH IIEpHO/Ia KOJICOaHU

rpysa, nOABCIICHHOTO K JICHTC, OT MaCChI I'py34a.

Hab6nronenue u 00Cyk1eHrE OMBITOB,
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JEMOHCTPHUPYIOIIUX 3aBUCUMOCTD NIEPHOJA
KoJie0aHUM MPYKUHHOTO MasiTHUKA OT MacChl
Ipy3a U KECTKOCTHU IPYKUHBI.

[IpuMeHeHne MaTeEMaTHIECKOTO

U IIPYKUHHOI'O MaJTHHUKOB B KQ4YCCTBC MOI[GJIGﬁ

JUTSL OTIMUCAHMSI KOJIEOAHUM B OKPY’KaIOIIEM
MUpE.

Pemenue 3aa4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIeprUoja)
Kosie0aHui.

Hszmepenue yckopenus c60600H020 NAOeHUs.

2.2

Mexanuueckue
BOJIHBL. 3BYK

MexaHn4ecKre BOJTHBI.
CBolicTBa MEXaHUYECKUX
BOJH. [IpononsHbIE

Y TOTNEPEUYHBIC BOJTHBI.
JlirHa BOJIHBI ¥ CKOPOCTH €€
pacrnpocTpaHeHHUs.
MexaHn4ecKre BOJTHBI

B TBEPJIOM TeJIe,
CEMCMMYECKHE BOJIHBI.
3ByK. [ pOMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3ByKa. MIHdpa3Byk

U yIBTPA3BYK

OOHapyXeHUE U aHAJTN3 BOJTHOBBIX SIBJICHHM
B OKPY’KaOIIIEM MHpE.

HabGnronenue pacnpocTpaHeHus TPOI0TbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIN)

1 O0HAPY)KEHNE aHAJIOTUYHBIX BUOB BOJTH

B IIPUPO/IE (3BYK, BOJTHBI HA BOJIE).
Brraucnenre qJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPeIeTICHUE TPAHMII
JaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KosieOaHui.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCII€, C UCTIOIH30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
HaOmronenne u 00bsICHEHUE ABJIEHUS
aKyCTHYECKOTO pEe30HaHCA.
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AHaM3 OpUTHHAIBHOTO TEKCTA, OCBSIICHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYKa)

B TEXHUKE (IXOJIOKAIHSI, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

3JI€KTpOMaFHI/lTHOe mOJI€ 1 3JICEKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DaekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE IOJIE. [TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINX
nosjie DNEKTPOMAarHUTHBIE BOJIHBL. | B3aUMOCBA3b JIEKTPUYECKOTO U MATHUTHOTO
Y DJIEKTPOMATrHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. OKCnepUMEHTAIBHOE U3yYEHUE CBOWCTB
[IIxajyia SJIEKTPOMArHUTHBIX | AIEKTPOMATrHUTHBIX BOJIH (B TOM UYHUCIIE
BOJIH. Mcnionbp30BaHue C IOMOIIIBI0 MOOUJILHOTO TeNeoHa).
3JIEKTPOMArHUTHBIX BOJIH AHann3 peHTTeHOBCKUX CHIMKOB
JUISl COTOBOM CBSI3H. YeJI0BEYECKOI0 OpraHu3Ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHU3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHMUS
cBera. CKOpOCTh CBETa. 3JIEKTPOMArHUTHOTO MU3JTy4Y€HUsl B IPUPOJIE:
BonHoBbIe cBoiicTBa cBeTa ’KMBBIE OPTaHU3MBbI, U3JTy4Y€HUsI HEOECHBIX Te
(cMBICTIOBOE UTEHUE).
Pacno3naBaHue 1 aHanMu3 pa3InyHbIX
MPUMEHEHUH IEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUTSL CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JITHHBI
BOJIHBI M 9aCTOTHI CBETA
Hroro no pazneny 6
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CBeToBbBI€ SIBJICHUS

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JIydyeBas Mojieb CBETA.
HMcTouHuKHU CBeTa.
[IpstMmonuHetHOE
pacnpoCTpaHEHHE CBETA.
3atmenusa ConHua u JIyHBL.
OTtpaxenue cera. [1mockoe
3epKajo. 3aKOH OTPaKEHUs
CBETA.

[Ipenomiienune cBeta. 3aKOH
npesomMiieHus ceerta. [lonHoe
BHYTPEHHEE OTPAKECHUE
cBeTa. Vcnonn3oBanue
MOJTHOT'O BHYTPEHHETO
OTPAXKEHUS B ONITUYECKUX
CBETOBOJAX

Hab6nronenue onbITOB, IEMOHCTPUPYIOIINX
SIBJICHHUE TPSMOJIUHEIHOTO
pacnpocTpaHeHHs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHH),

U UX UHTEPIIPETAIUS C UCII0JIb30BaHUEM
MOHATHUS CBETOBOTO JIyya.

OOBbscCHEHUE U MOJIETTUPOBAHUE COTHEYHOTO
Y TyHHOT'O 3aTMEHHI.

HccnenoBanne 3aBUCUMOCTH

yTIJla OTPaKEHUS CBETOBOIO JIy4a OT yria
MaJICHUSI.

N3yuyeHue cBOWCTB N300paKEHUA B INIOCKOM
3epKaje.

HaOmronenne u 00bsICHEHUE OMBITOB

0 MOJIYYEHUIO H300paKE€HUH B BOTHYTOM

Y BBIITYKJIOM 3€pKajiax.

Hab6nronenue u 00bsiCHEHUE OTBITOB

MO MPEJTOMIICHUIO CBETAa Ha TPaHULIE
Pa3JIMYHBIX CPEJl, B TOM YKCJIE ONIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJIEHUS OT YIJIa aJeHUsl CBETOBOTO JTyya
Ha TPaHULIE «BO3yX—CTEKIIOM.
Pacrnio3zHaBaHue IBJICHUN OTPAKEHUS

Y MPEJIOMJICHHUS CBETA B TOBCEIHEBHOMN
KU3HH.
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AHanu3 1 00bSICHEHUE ABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ HCNOJIB30BaHUEM 3aKOHOB
OTpaXXEHUS U MPEJIOMJIICHUS CBETA

4.2 | JIuH3BI U ONITHYECKHE 6 JIunza. Xox myueid B muH3e. | [lomydeHne n300pakeHuii C TOMOIIBIO
puOopbI OnTuyeckas cucreMa coOuparole u paccenBaroniei JUH3.
¢doroanmapara, Mukpockorna | Onpenenenue GOKyCHOTO pacCTOSHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CUJIBI COOMPAIOIIEH
ONTUYECKasi CUCTEMA. JMH3BL.
bimsopykocTs AHaM3 yCTpOWCTBA U IPUHLINIIA AEHCTBUS
U TaJTbHO30PKOCTh HEKOTOPBIX ONTHYECKUX PUOOPOB:
¢doToanmapara, MUKpPOCKOTIa, TEIECKOTIA.
W3ydenne Moenu riaa3a Kak ONTHYeCKON
CHCTEMBI.
AHanu3 sIBIEHUN OJIM30PYKOCTH
U TATbHO30PKOCTH, IPUHIIHIA 1eHCTBUS
OYKOB
4.3 | Paznoxenue 0e10ro 3 Pasznoxenue Genoro ceeta HabOmronenue pasnoxeHus 0e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbITel HptoTOHA. | B CIIEeKTp.
CnoxeHune CreKTpaabHbIX Hab6nronenue u 00bICHEHNE OTIBITOB
BeToB. [{ucnepcus ceeta 10 TIOJTyYEHUI0 O€JI0ro CBeTa MPHU CII0KEHUU
CBETa pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTBITOB
10 BOCTIPUSITHIO IIBETA TIPEIMETOB MIPH UX
HaOJIOICHUH Yepe3 IBETOBBIE (DUITBTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
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KBaHTOBBIE SIBJIEHUS

5.1 | Ucnyckanue u OmnwiTel Pezepdopaa O6cyxaenue 1eau onbiToB Pezepdopaa
MOTJIOLIEHUE CBETA Y TJIaHETapHAas MOJIEIb T10 UCCJIEJOBAHUIO aTOMOB, BBIJIBUKEHHE
aTOMOM aroma. Moznens atoMa bopa. | runore3 0 BO3MOKHBIX pe3yJIbTaTaX ONbITOB

Hcnyckanne u MOIJIOMEHUE | B 3aBUCUMOCTH OT IIPEATIOIAraeMOr0 CTPOEHUS

cBeTra aToMOM. KBaHTBL. aTOMOB, (popMyITHpOBaHUE BHIBOIOB

JInnenyaTteie CIEKTPBI U3 pE3yJIbTAaTOB OIIBITOB.
OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MO/IEJIA aTOMa U OCHOBAHUM I TUIOTE3bI
bopa o cranimonapHbIx 0pOUTaX AIEKTPOHOB.
Hab6nronenue CruionHpix U JIMHEWYaThIX
CIIEKTPOB U3JTy4YECHUS PA3JINYHBIX BEIIECTB.
OObsicHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CtpoeHre aTOMHOTO PannoaktuBHOCTh. Anbda-, | OOCyXaeHUE BO3ZMOXKHBIX TUIIOTE3 O MOJEIAX

saapa

0eTa- ¥ raMMa-u3IIy4deHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyknonunast moaenp
aTOMHOTO sigpa. 30TomsI.
PagnoakTuBHEBIE
npespauieHus. [lepuon
MoJIypacnajia aTOMHBIX SIAEP

CTPOEHHS sizIpa.
Omnpenenenue cocTasa siiep MO 3aJlaHHBIM
MacCOBBIM U 3apsIIOBBIM YHCIIaM

U TI0 TTOJIOKEHHUIO B IEPUOTNIECKON CHCTEME
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa SApa U ero
MOJIO’KEHUS B IEPUOINYECKON cHUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0.-4aCTHIL IO TOTOBBIM
doTorpadusim.

OOHapy>xeHue 1 U3MEpPEeHNe pagualiOHHOTO
¢oHa ¢ MOMOLIBIO JO3UMETPA, OLIEHKA ETO
WHTEHCHUBHOCTH.
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Amnann3 OMoJI0THYSCKUX U3MECHEHMH,
MIPOUCXOIAIINX MO ICUCTBHUEM
PaIMOaKTUBHBIX M3TyUYCHH.
Hcnonbs3oBaHue paluOaKTUBHBIX W3ITYYCHUI
B MCIUIIMHE

5.3 | SnepHbie peakuyu 7 Snepusie peakunu. 3akoHbl | Penienue 3aga4 ¢ UCHOJb30BaHUEM 3aKOHOB
COXpaHEHHUS 3apsAI0BOrO COXpaHEHHMSI MACCOBBIX U 3apsiAOBBIX YUCET
1 MacCOBOTO YHCEJI. Ha ONpeesICHUE PE3YIbTATOB SICPHBIX
DHeprus CBA3U aTOMHBIX peakIuii; aHaJIu3 BO3MOKHOCTH
anep. CBsi3b Macchbl WJIM HEBO3MOXKHOCTH SIIEPHON pEAKIINH.
u sHepruu. Peakuuu cunre3a | OrieHKa SHEPTUHU CBSI3H SICP C MCIOJIb30BaHHEM
u fenenus sauep. Mcrounuku | opmyisl DiiHIITEHHA.
sHeprun CoHIa U 3BE31. OO6cyKaeHue nepcrneKTUB UCIOJIb30BaHUS
SnepHast sHEpreTHKA. yIpaBJsieMOro TEPMOSIAEPHOTO CUHTE3A.
JelicTBus paluOaKTUBHBIX OO0cyx1eHre NPEUMYIIECTB U SKOJIOTMYECKUX
W3JIy4YCHUN HA JKUBBIC npo0JieM, CBSI3aHHBIX C SIIEPHON SHEPTETUKOM
OpraHU3MBbI

Htoro no pazgeny 17

IHoBTOpHUTEJIHbHO-0000IAKOIIMH MOLYJIb

IToBTOpEHME 9 CucremMatu3anus BrimonHeHne yueOHBIX 3a1aHUH, TPEOYIOIITUX

1 000011IeHUE
coliep KaHus Kypca
busuku 3a 7-9 Kacchl

1 000011IeHHE TTPEMETHOTO
COJIEpKaHMS U OITbITA
JESATCIIbHOCTH,
MIPUOOPETEHHOTO

MIPY U3y4EHUU BCETO Kypca
(hU3UKK OCHOBHOTO OOIIIETO
oOpa3oBaHMUs.

JIEMOHCTPAILIMY KOMIIETEHTHOCTEM,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

— NMIPUMEHEHHUS TTOTYUYCHHBIX 3HAHUI

JUJIS HAYYHOT'O OOBSICHEHUS (PU3UYECKUX
SIBJICHUM B OKPY>KAIOLLEW IPUPOJIE,

B IOBCEJTHEBHOM KW3HU U BBISIBJICHUS
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[TonroToBKa K OCHOBHOMY
rOCyJapCTBEHHOMY
dK3aMeHy 10 (pr3HKe

TUTSE 00y JaroIIuXCs,
BBIOPABIIIKX ATOT YUCOHBIM
npeaMeT

(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOT U,

— IMIPUMEHEHUSI OCBOECHHBIX
AKCIEPUMEHTAIIBHBIX YMEHHUI

JUTSI ICCTIeTOBaHMsI (PU3UYECKUX SIBIICHUH,

B TOM YHCJIE JJIsI IPOBEPKU TUIIOTES

Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pelienne pacueTHbIX 3a/1a4, B TOM YUCTIE
MPENoIararouX UCIOIb30BaHNE PU3NUECKUX
MOJIEJIEN U1 OCHOBAHHBIX Ha COJIEPKAHUH
Pa3JIMUHBIX Pa3AEoB Kypca (QU3UKH.
BrinonHeHue 1 3ammmra rpynmnoBbIX

WJIY UHJIUBUAYAJIBHBIX IPOEKTOB, CBSI3AHHBIX
C coJiep>KaHreM Kypca (pU3uku

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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NEPEYEHbB (KOJAUPUKATOP) PACIIPEJIEJIEHHBIX 11O KJIACCAM
IMPOBEPSIEMBIX TPEGOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3SOBAHUS U DJIEMEHTOB COJIEP)KAHUS IO ®U3UKE

B denepanbHBIX W perHOHAIBHBIX MPOIENAypaX OIEHKA KayecTBAa OOpa3OBaHHS
UCTIOJB3YyeTCs TMepeueHb (Koau(ukaTop) pacnpepeseHHbIX 0 KiaccaM IPOBEPSEMBIX
TpeOOBaHMH K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHON MPOTPaMMEI
OCHOBHOTO 00111eT0 00pa30BaHUs U 3JIEMEHTOB COJIEpKaHus 1o (pusmke.

7 KJIIACC

IIpoBepsiemble nmpeAMeTHBIE Pe3yJIbTAaThl OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl

Kon IIpoBepsieMbie ITpeIMETHBIE PE3YJIbTaThl OCBOCHUSI OCHOBHOM
POBEPSAEMOTr0 o0pa30BaTebHON IPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs
pe3ynbTara

1.1 UCIIOJIb30BaTh U3YUEHHbIE TOHSTUS

1.2 pasznuyarh SABJIEHUS IO OINUCAHUI0 HUX XapaKTEpHbIX CBOMCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUINX JaHHOE (u3uuecKoe
SIBJICHUE

1.3 pacno3HaBaTh MPOSIBJICHUE M3YYECHHBIX (PU3NYECKUX  SIBJICHUU

B OKpPY’KaroIIeM MUPE, B TOM YHUCII€ (PU3HUECKHE SIBIICHUS B IPUPOJIC,
IIPY 3TOM TEPEBOAUTH MPAKTHUYCCKYIO 33/1ady B y4EeOHYIO, BBIICIATH
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SBICHUN

1.4 ONMKCHIBATh M3YyYECHHbIE CBOMCTBA TeNl W (U3UYECKUE SBICHMS,
UCHOJNB3Yysl (PU3MYECKUE BEJIMYMHBI, MPU OMNHCAHUU NPABUIBHO
TPaKTOBaTh (DU3MUECKHA CMBICI HWCHOJIb3YEMBIX BEJIUYUH, WX
0003HaYEHUs U €IMHUIIBI (PU3UYECKUX BEJIMUWH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYI0 (PHU3WYECKYI0 BEIMYHHY C JIPYTHMH
BEJIMYMHAMH, CTPOUTh TpaduKH  H3YyYEHHBIX  3aBHCHUMOCTEH
(U3UICCKUX BEITMYHH

1.5 XapaKTEePU30BaTh CBONCTBA Tei, (DU3UYECKUE SBIICHUSI U TMPOIIECCHI,
WCMOJIb3Yysl HW3YYEHHBIC 3aKOHBI, IMPH OSTOM JaBaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTHYeCKoe
BBIPAKCHUE

1.6 OOBSICHATH (hU3WYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM
yucjieé W B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO
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XapakTepa: BBIABIATh NPUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHre U3 1 — 2 JIOrHYECKHUX IIaroB ¢ OMopou Ha 1-2 n3ydeHHBIX
CBOMCTBaA (du3HYECcKuX SIBJICHUU, buznueckux 3aKOHA
WA 3aKOHOMEPHOCTH

1.7

pemaTth pacyeTHble 3a7auv B 1 — 2 nelcTBHS, UCHOJIb3YS 3aKOHBI
u (opMyJbl, CBS3bIBAIOIIME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE
aHaJu3a yCIJIOBHS 3a/1a4M 3alMChIBaTh KPATKOE YCIOBUE, MMOJACTABIATh
bu3nYecKue BETMINHBI B (DOPMYJITBI M IPOBOUTH PACUEThI, HAXOAHUTH
CIIPABOYHBIE JAHHBIE, HEOOXOAUMBIE JJI PEIICHUS 3a/1ay, OLEHUBATh
PEaTUCTUYHOCTD MOTYYEHHON (PU3NUECKON BETUUMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIH
¢uznyecKux METOJOB, B ONHCAHMM MCCIEAOBAHUSA BBIICIATH
IIPOBEPSAEMOE IIPEII0JIOKEHNE (runoresy), pasynyarth
U UHTEPHPETUPOBATh MOJYUYECHHBIA PE3YNIbTAT, HAXOAUTh OIIMOKHU
B XOJI€ OIIbITA, JeJaTh BBIBOJBI 110 €0 Pe3yJibTaTaM

1.9

IPOBOJUTH  OMNBITHI 1O HAOMIOJEHUIO (U3HYECKUX  SIBJICHUU
WM  (PU3NYECKUX CBOMCTB Tel: (HOPMYIMPOBATH IPOBEPSEMbIE
IOPEINOJIOKEHNsI, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO
000OpyA0BaHUs, 3alUCHIBATh X0 ONbITa U (POPMYIUPOBATH BHIBOIbI

1.10

BBITIOJIHATh TPSMbIE U3MEPEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
U U POBBIX MPUOOPOB, 3AMKCHIBATH TTOKA3aHUs MPUOOPOB C YUETOM
3aJIaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN

111

MPOBOJANTL  HCCIEIOBAaHWE 3aBUCUMOCTH  OJHOM  (pU3HUYECKOM
BEJIMYMHBI OT JPYrod C HCHOJIb30BAHUEM TPSIMBIX H3MEPECHUMH,
y4aCTBOBAaTh B IUIAHUPOBAHUW YYEOHOTO HCCIICIOBAHUS, COOMpPaTh
YCTaHOBKY U BBITIOJIHATh U3MEPEHHUS, CICAYS NPEAJI0KEHHOMY IUIaHY,
(buUKCcUpOBaTh Pe3yJbTaThl MOJTYYEHHOW 3aBUCUMOCTH (HU3UUYECKUX
BEJIMYMH B BUJIE TIPEAJIOKESHHBIX TaOJIMI] ¥ Tpa(UKOB, JIeJ1aTh BBIBOJIBI
10 Pe3yJbTaTaM UCCIEA0BAHUS

1.12

MPOBOAUTL KOCBEHHBIE HU3MEPEHUs (PU3NUECKUX BEIUYUH, CICHYS
MPEIIOKEHHOW MHCTPYKITUU: TIPY BBITIOJTHEHUH U3MEPEHUN COOMPATh
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIUHCIISTH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

coOnrofaTh  MpaBWia TEXHUKH  0O€30macHOCTH  mpu  paboTte
C J1abOpaTOPHBIM 000PYTIOBAHUEM

1.14

YKa3bIBaTh PUHIIMIIBI AEUCTBHSI IPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
XapaKTEepU30BaTh MPUHUUIBI JEUCTBUS U3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C MOMOILIBI) MX OMMCAHUSA, HCHOJb3YS
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3HaHHUSI O CBOMCTBaxX (1)I/ISI/I‘ICCKI/IX SIBIICHUHA U HCO6XOI[I/IMBIC
(1)I/ISI/II-ICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

NPUBOJUTH TpPHUMEPHl (HAXOAUTh HWHQPOPMAIMIO O MPUMEPax)
NPaKTUYECKOTO MCITOJIb30BaHUs (PU3MUSCKUX 3HAHHI B TIOBCEAHECBHOM
YKU3HHM JJI1 00ecIieueHus1 0€301MacCHOCTH MPHU 00paIeHUH ¢ TPUOOpaMHu
U TEXHWYCCKMMH  YCTPOMCTBaMH,  COXPAaHCHHUS  3JI0OPOBbS
U COOJIIOJICHUS HOPM DKOJIOTHUECKOTO IMOBEICHUS B OKPYKAIOIICH
cpene

1.16

OCYHIIECTBJIATH OTOOp HMCTOYHMKOB WHMOpmaiuu B cetu HMuTepher
B COOTBETCTBHHM C 3a/IaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIIMXCSl 3HAHUW W IMyTEM CPABHEHUS PA3JIMYHBIX MCTOYHUKOB
BBIACIATh MH(MOpPMAIMIO, KOTOpass SABJIAETCS IPOTUBOPEUHBOM
WA MOKET OBITh HEIOCTOBEPHOU

1.17

UCIOJIb30BaTh IPU  BBIMOJIHEHUHM Y4YEOHBIX 3aJlaHUi  HAay4dHO-
NOMYJSIPHYIO JIUTEpaTypy (DU3UYECKOTO COJAEPKAHMS, CIPABOYHbIE
MaTepuaibl, pecypcbl ceth  MHTepHer, BiageTs NOpueMaMu
KOHCIIEKTUPOBAaHHUS TEKCTa, MpeoOpa3oBaHus MHGOPMALMKM U3 OJTHON
3HAKOBOW CUCTEMBI B APYIYIO

1.18

cO37aBaTh COOCTBEHHBIE KPATKUE MMMCbMEHHBIE U YCTHBIE COOOILIEHUS
Ha OCHOBE 2 — 3 HICTOYHUKOB HH(POPMAIIUU PU3NIECKOTO COICPIKaAHUS,
B TOM 4HuCle MyOJIMYHO JAeNaTh KpaTKUe COOOIIEHUS O pe3ylibTaTax
OPOEKTOB WJIM YYE€OHBIX UCCIEJOBaHUMA, MpPH 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYECHHBI MOHSATUHHBIN ammapar Kypca (QU3MKH,
COIIPOBOK/JIATh BBICTYILICHUE MPE3ECHTALUEN

1.19

IIPU BBINIOJHEHUN YYEOHBIX TPOEKTOB M UCCIEIOBAHUNA PACTIPEAEIIST
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABIECHHBIMU 33/1a4aMH,
CJIEUTh 3a BBIIOJIHEHWEM IUIaHA JCHCTBHM, aJ€KBATHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JEATEIBHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aMOJEHCTBUE, YYUTHIBAs MHEHUE OKPYKAFOLIUX

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon Kon [TIpoBepsieMbI€ AIIEMEHTHI COJICPKAHUS
pazznena | DJIEMEHTa
1 OU3UKA U EE POJIb B ITO3HAHMUM OKPYXAIOHIIET'O MIPA

11 ®uznka — Hayka O [pupoae. JSBIEHUS MNPUPOIBL.
duznyueckre  SBIEHUSA:  MEXAHMYECKHE,  TEIUIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE
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1.2 dusznueckne BeNUYUHbI. M3Mepenne (Gu3nuecKux BEIUYHUH.
®uznueckue  npubopel.  [lorpemHOCT  M3MEpEHUH.
MexyHapoaHas CUCTEMA €IMHUL]

1.3 EctecTBeHHO-Hay4YHBI METOA TO3HAHUS: HaOIIO/CHUE,
IIOCTAHOBKAa HAy4YHOI'O0 BOIPOCA, BBIIABW)KCHHE THUIIOTE3,
OKCIIEPUMEHT TI0 TPOBEpPKE  THUMOTE3, OObICHEHHE
Ha0JII0Ja€MOT0 SIBJICHUS

14 Omnucanne GU3NYECKUX SABICHUI ¢ TOMOIIBIO MOJIEIEH

1.5 [TpakTryeckue paboTHI:

N3mepenune pacCTossHUM.

N3mepenue o0bema KUJIKOCTH U TBEPIOTO Tea.
Ornpenenenue pa3MepoB MajbIX TEN.

N3mepenne Ttemmeparypbl MpPU TOMOIIM KUAKOCTHOTO
TEpPMOMETpA U JaTYUKA TEMIIEpaTyphbl

I[TEPBOHAYAJIbHBIE CBEAEHM A O CTPOEHNHN BEIHECTBA

2.1 CrpoeHue BelecTBa: aTOMbl MU MOJIEKYJIbI, UX Pa3Mephl.
OneITHI, JOKAa3bIBAKOIINE JUCKPETHOE CTPOCHUE BELIECTBA

2.2 JIBrkeHue dactun BeniecTBa. CBA3b CKOPOCTH JBHIKEHHUS
YacTHll ¢ TemriepaTypoid. bpoyHoBckoe nBmxenue, inpdysus

2.3 B3aumopeiictBue  yacTuil  BEILECTBA: NPUTSKEHUE
U OTTaJIKUBaHUE

2.4 ArperaTHble  COCTOSIHMSI ~ BEIIECTBA: CTPOCHHE Ta30B,
KUIAKOCTEH U TBEpAbIX  (KPUCTAUIMYECKHUX)  TeI.
B3anMmocBs3p MEXIy CBOMCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUAX M MX aTOMHO-MOJEKYJISIPHBIM
CTPOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

2.6 [IpakTrueckue paboThI:

Orenka auaMeTpa aToMa METOJIOM PSAIOB
(c ucnonp3zoBanreM dororpaduii).

OnbITH IO HAOJTIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITEl IO OOHAPYKEHUIO JIEHCTBHS CHJI MOJICKYJIIPHOTO
MPUTSDKCHUS

JIBVDKEHUE U B3AVUMOJIEMCTBUE TEJI

3.1

MexaHndeckoe IBMKEHNE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBUKEHUE
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3.2 Ckopoctb. CpemHsisi CKOpPOCTh TIpU  HEPaBHOMEPHOM
JIBUKEHUH. PacdeT myTu v BpeMeHH JIBUKEHUS

3.3 SIBnenue mHepuMH. 3aKOH MHepUUH. B3aumonelictBue Tein
KaK MpUYMHA U3MEHEHHUs CKOPOCTH JBIDKEHUsS Tel. Macca
KaK Mepa MHEpTHOCTH Tela

3.4 [InotHOCTE BemiecTBa. CBSA3b IUIOTHOCTU C KOJUYECTBOM
MOJIEKYJ B €JUHUIIC 00beMa BellecTBa

3.5 Cua kak XxapakTepUCTHKa B3aUMOJECHCTBUS TEl

3.6 Cuna ynpyroctu u 3akoH ['yka. W3mepenue cuibl
C MOMOILBIO TUHAMOMETpa

3.7 SBnenue TATOTEHHMS W cwia TsokecTd. Cuia  TSHKECTH
Ha Ipyrux maHerax. Bec tema. HeBecomocTn

3.8 Cuna tpenus. TpeHue CKoIbKEeHHs U TpeHHue okosi. Tpenue
B IIPUPOJIC U TEXHUKE

3.9 CroxeHue CWJ, HaNpaBJICHHBIX IO OJHOM TMPSMOW.
PaBHO€lICTBYIOIIAS CHIT

3.10 [IpakTuueckue paboThI
Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS (1LIapuKa
B JKHUJKOCTH, MOJEIH DJIEKTPUIECKOTO aBTOMOOWIIS M TaK
nanuee).
OnpeneneHue CpeIHEH CKOPOCTH CKOJIBKEHHUs Opycka
WIN LIapUKa 110 HAKIOHHOW MIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPAOTO TENa.
OnbBITEI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTh PaCTSIKCHHS
(medopmarun) Ipy>KUHBI OT TPUITOKCHHOU CHIIBI.
OnBITEI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTH CHIIBI TPEHUS
CKOJIbKEHUSI OT Beca Tejla U XapaKTepa CONPHUKACAIOLINXCS
MTOBEPXHOCTEN

3.11 @u3nuecKkue SBICHHUS B MPUPOAE: TMPUMEPHI JIBHKEHUS
C Pa3sJIMYHBIMU CKOPOCTSMU B KMBOM M HEXKUBOU IIPUPOJE,
JIeICTBUE CUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTpoicTBa: JUHAMOMETP, NOIIUITHUKH

JABJIEHUE TBEPIBIX TEJI, XUAKOCTEU N T A30B
4.1 HaBnenne TBepaoro  Tena.  CrocoObl  yMEHBIICHHS

N YBCIIMUCHUA OABJIICHUA
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4.2

JlaBnenue raza. 3aBUCUMOCTh JIaBJICHUS Ta3a OT 00beMma,
TEeMITepaTyphl

4.3

Ilepemaua pmaBneHUsT TBEPABIMH TEJIAMH, KHUJIKOCTSIMHU
u raszamu. 3akoH [lackams. [THeBMaTHUYeCKEe MAIITMHBI

4.4

3aBUCUMOCTh ~ JABJCHUS  JKUAKOCTH  OT  TUIyOWHBI
I'uapocratnueckuid mapajgokc. CooOIIalIMECcs COCY/IbI.
['unpaBnudeckre MeXaHU3MbI

4.5

Atmochepa 3emmn u armocepHoe naBneHue. [IpuamHbI
CYILIECTBOBAHMSI BO3AYIIHOM 00070uku 3emiid. OmbIT
Toppuuennu. 3aBUCUMOCTh  aTMOC(HEPHOTO  JaBJICHUS
OT BBICOTHI HaJ] YPOBHEM MOPS

4.6

N3mepenue aTMoc(hepHOro JTABJICHMUS. [Tpubopsl
JUISl UBMEPEHUS aTMOC(EPHOTO JaBICHUS

4.7

JelicTBue XHIKOCTH U Tra3a Ha MOTPYKEHHOE B HUX TEJIO.
BritankuBaromias (apxumeioBa) cuiia. 3aKoH Apxumesa

4.8

[InaBanue ten. Bo3nyxormiaBanue

4.9

[IpakTrueckue paboOThI:

HccnenqoBanne 3aBHCHMOCTH Beca Te€jla B BOJIE OT oObeMa
MOTPYKEHHOU B XKUJKOCTh YaCTH TEJIA.

OnpeneneHue  BBITAIKUBAIONICH  CHIIBL, JEUCTBYIOIIEH
Ha TEJIO, MOTPYKEHHOE B )KUIKOCTb.

[IpoBepka  HE3aBUCHUMOCTH  BBITAJIKMBAIOUIEH  CHIIBI,
JICMCTBYIOIIEN HA TEJIO B KUJIKOCTH, OT MAacChI TeJa.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKUBAIOIIEH
CUJIbI, JICMCTBYIOIIEM HA TEJIO B KUAKOCTU, OT OO0BeMa
MOTPYKEHHOW B KHUJKOCTh YacTH Te€jla U OT IJIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU
Y OTNPEAECTICHUE €€ TPY30I0IbEMHOCTH

4.10

duznueckue SBICHUS B MPUPOJIC: BIUSHUE aTMOC(EpHOTO
JIABJICHUS HA )KUBOW OpPTaHU3M, TUTABaHUE PHIO

411

TexHudeckue  yCTpOMCTBa:  COOOILIAOIIMECS  COCY.bI,
YCTPOMCTBO  BOJOIPOBOJA, THAPABIWYECKHM  IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAacCOC,
apeomeTp

PABOTA, MOIIIHOCTb, OHEPT U

5.1

Mexannueckas paboTa
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5.2 MexaHnnueckasi MOIIIHOCTh

5.3 [IpocTbie MEXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAs MIJIOCKOCTb.
[IpaBuno paBHOBecHs phluara

5.4 [IpumeneHue npaBuia paBHOBECHS pbldyara K OJIOKy

9.5 «3o050TOE TIpaBUiIO» MeXaHuku. KodpduiueHT moje3Horo
nercTBus MexaHu3MoB. IIpocTeie MexaHW3Mbl B OBITY
U TEXHHUKE

5.6 [ToTeHrmanbHas SHEPTUH Tea, MOJAHITOro Haj 3emiiei

5.7 Kunernueckas Heprus

5.8 [lonmHast MexaHudeckass OSHEpPrus. 3aKOH HM3MEHEHHUs
Y COXPaHEHUSI MEXaHUYECKOUN dHEprun

5.9 [IpakTrueckue paboThI:
Omnpenenenve pabOTHl CUIIBI TPEHUS TMPH PaBHOMEPHOM
JBUKEHHUHM TeJa [0 TOPU30HTAIbHON TOBEPXHOCTH.
HccenenoBanre ycioBUI PaBHOBECHS pblyara.
N3mepenune KII/] HaKIIOHHOM MJIOCKOCTH.
N3ydeHne 3akoHa COXpaHEHUs MEXaHUYECKOM SHEPrUn

5.10 dusnueckue BICHUS B IPUPOJIE: pblUaru B TEJe YeJIoBeKa

5.11 TexHuuueckue YCTpOUCTBA: phlyar, MOJABUKHBIN

¥ HEMOJBIKHBIA OJIOKM, HAKJIOHHAS TJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY

70



denepanbHas paboyas nporpamma | Dusuka. 7—9 kiaccel (0a30BbIH YPOBEHB)

8 KUIIACC
IIpoBepsiemble mpeaMeTHbIE Pe3yabTaThl 0CBOEHHUsSI OCHOBHOW 00pa3oBaTeIbHOI
NPOrpaMMbIl
Kon [IpoBepsiembie MpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa30BaTeNbHON IPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHMUs
pe3yJibTaTta
1.1 UCITOJIb30BATh MOHATHUS
1.2 paznuyaTh SBJIICHHUS TI0 OINKCAHUIO WX XapaKTepHBIX CBOMCTB
U Ha OCHOBE OMbBITOB, JIEMOHCTPUPYIOUIUX JaHHOE (QHU3UUIECKOe
SIBJICHUE
1.3 pacno3HaBaTh IPOSBJICHUE HM3YYECHHBIX (PU3MYECKUX SIBJICHUU
B OKpY>KaroIIeM MUpPE, B TOM uucie GU3NUECKUe SIBJICHUS B IPUPO/IE,
IIPU STOM TEPEBOAUTH MPAKTHUUECKYIO 3a/1ady B YU€OHYIO, BBIACISTH
CYIIIECTBEHHbBIC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SIBICHUN
1.4 ONKCHIBATh M3YUYCHHBIC CBOWCTBA TeNl W (PU3WYECKUE SIBICHHUS,
UCTIONIb3Ysl (PU3UYECKHE BEJIUYUHBI, MPU ONHUCAHUMU TPABUIHHO
TPakTOBaTh  (U3MYECKUH  CMBICT  HMCIOJB3YEeMBIX  BEJIMYMH,
0003HaYEHUS U €IUHUIIBI (PU3UUECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONTUE JTAHHYI0 (PU3WYECKYI0 BEIMYMHY C JPYTUMH
BeIMYMHAMH, CTPOUTHh TpauKW  W3YYCHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH
1.5 XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3UUYECKUE SIBJIICHUS W TPOIECCHI,
UCTIONB3YSl W3YYCHHBIE 3aKOHBI, MPH JTOM JIaBaTh CIIOBECHYIO
GbOpMyIMPOBKY 3aKOHa U 3alUChIBAaTh €r0  MaTeMaTHYecKoe
BBIPOKEHUEC
1.6 OOBSCHATH (PM3UYECKUE TPOIIECCHl W CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIAITH TTPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE
3 1—2 JIOrMYecKUX MIaroB C MOMOIIbIO 1—2 HM3y4EeHHBIX CBOMCTBA
bU3NYeCKUX SBICHUM, (PU3NUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH
1.7 pemaTth pacyeTHble 3a7aud B 2 — 3 JEHCTBHS, UCHOJIb3YsS 3aKOHBI

u GopMyIibl, CBs3bIBatOIIME (DU3MUECKHE BEIUYMHBI: Ha OCHOBE
aHaju3a yCJIOBHS 3a/lauyd 3alMUCBhIBATh KPAaTKOE YCJIOBHUE, BBISBIATH
HEJOCTaTOK JaHHBIX [JIsl pElIeHHs 3aJadyd, BbIOUpaTh 3aKOHbI
U (GopMyIbl, HEOOXOJUMBIE NIl €€ PEIICHUs, MPOBOAUTH PacyeThl
U CpaBHUBATh IIOJIyU€HHOE 3HaueHUE (UBUYECKON BEINUMHBI
C U3BECTHBIMU JAHHBIMU
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1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
(U3NYECKUX METOJIOB, UCIIOJIB3YS ONIMCAHUE UCCIIEIOBAHMSI, BBIIEIATh
IIPOBEPSAEMOE NPEAINOI0KEHNE, OLECHUBATh NPABUIBHOCTD MOPSAJIKA
IIPOBEJECHNUS UCCIIEIOBAHUSA, JENATh BEIBOJBI

1.9

OPOBOAUTH ONBITHI 1O  HAOMIOAEHUIO  (DU3MUECKUX  SBICHHI
WM  (QU3NYECKUX CBOMCTB Tel: (OPMYJIHMPOBATH IPOBEpPSIEMbIC
NPEANoJOKEHNsA, CcoOUpaTh YCTAaHOBKY M3  IPEIJI0KEHHOIO
000pyZ0BaHUs, ONUCHIBATH X0/ ONBITA U (POPMYIUPOBATH BBIBOIbI

1.10

BBINIOJIHATh TPSMbIE U3MEPEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOPOB U AATYUKOB (PU3NYECKUX BEJIMUMH, CPABHUBATH PE3YJILTATHI
U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIOTHON MOTPEIIHOCTH

111

IPOBOAUTH  HUCCIIEJOBAaHHE 3aBUCHUMOCTH  OJHOW  (U3HYECKOM
BEJIMYMHBI OT JPYroM C MCHOJIB30BAHUEM TNIPSIMBIX HM3MEPEHUM:
IUIAHUPOBATh HCCJEOBaHUE, COOUpaTh YCTAaHOBKY U BBINOJHSTH
U3MEpPEHHUsl, cienys NpPeIJOKEHHOMY  IIaHy, (DUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTU B BHJE TaOJUL U T'pa(UKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIECIOBAHN

1.12

OPOBOAUTh  KOCBEHHbIE  H3MEpEHUs  (PU3UYECKUX  BEJIMYMH:
IUIAaHUPOBATH U3MEPEHUS, COOMPATh SKCIEPUMEHTAIbBHYIO YCTAaHOBKY,
clenysd NPEMIOKEHHOM WHCTPYKLMHA, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI

1.13

coOnofaTh  MpaBWia TEXHUKH  0Oe30macHOCTH  mpu  paboTte
C J1abopaTOpHBIM 000PYTOBAHUEM

1.14

XapaKTEepU30BaTh MPUHLUIIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOWCTB C ONOPOM HA WX OMUCAHUA, UCHOJIb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUM U HEOOXOIUMBbIE
(bu3nYecKue 3aKOHOMEPHOCTU

1.15

pacIo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIBHbIC
IpUOOPHI MO CXEMAM U CXEMAaTUYHBIM PUCYHKaM, COCTABIIATH CXEMBI
JIEKTPUYECKUX LENed C IOCJIEI0BATEIbHBIM U  IapauleIbHbIM
COCIMHEHHEM D3JIEMEHTOB, pa3iuyas YCJIOBHble OOO3HAUYEHHUS
DJIEMEHTOB JJIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH TPUMEPHl (HAXOAUTh WHPOPMAIMIO O MpUMEpax)
MPAKTUYECKOTO UCIOJIb30BaHUS (DU3UICCKUX 3HAHUH B TIOBCETHCBHOM
YKU3HU JIJ1s1 o0ecrieueHus: 0€30MacHOCTH MpY OOpaIlieHruu ¢ MpudopamMu
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAHECHHS  370POBbS
U COOJIFONIEHUSI HOPM DJKOJIOTHYECKOTO TMOBEACHHSI B OKPYXKAIOIIEH

cpene
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1.17

OCYIIECTBISATh MOUCK MH(POpMAIUH (U3UUECKOTO COJAEP>KAHUS B CETH
HMHTepHET, HA OCHOBE HMMEIOIIMXCS 3HAHUNW U IIyTEM CPaBHEHHUs
JIOTIONTHUTEIBHBIX HCTOYHHKOB BBIICIATh HHPOpPMAIMIO, KOTOpas
ABJIAETCS IPOTUBOPEYMNBOM MIIH MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh IMIPU  BBIMOJIHEHUM Y4YEOHBIX 3aJlaHUi  HAy4HO-
NOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEPKaHMs, CIIPABOYHbBIC
MaTepualibl, pecypcbl ceth VIHTepHET; BIAIeTh NOpHEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMAIIMK U3 OAHON
3HAKOBOW CHUCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHBIC MUCHhMEHHBIC U KPATKUE YCTHBIE COOOIICHUS,
0006m1ass uHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
CONepKaHMsl, B TOM 4YHCJIE IMyOJWYHO TPEICTABIATH PE3yJIbTaThI
MPOCKTHOW WJIM HCCICIOBATENbCKON ACATEIBHOCTH, TPH OTOM
I'PAaMOTHO HCIIOJB30BaTh HM3YYCHHBIM MOHATHHWHBIA armapar Kypca
(bU3UKH, COMPOBOXKIATH BRICTYIUICHUE MTPE3CHTAIINCH

1.20

MIPU BBIMOJHEHUN YYEOHBIX MPOCKTOB U MCCIENOBAaHUN (PU3UUECKUX
MPOLIECCOB pacHpeliesaTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU
C TOCTaBJICHHBIMHM 3aJayaMM, CJICAUTh 3a BBIIOJIHEHUEM IUIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATH COOCTBEHHBIM
BKJIQJl B JECATEIBHOCTHh TPYMIbI, BBICTPAUBATH KOMMYHHKATHUBHOE
B3aMMOJICUCTBHE, MPOSBIISSE TOTOBHOCTH pa3peiiaTh KOH(PIUKTHI

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon Kon IIpoBepsieMbie 37IEMEHTHI COAEPKAHUS
pa3nena | dBIeMeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBI€ TTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOpUn

CTpPOEHMS BelllecTBa. Macca u pa3Mepbl MOJIeKyl. OMbITHI,
MOJATBEPKAAIOIINE OCHOBHBIC TOJOXKEHUS MOJICKYJISIPHO-
KUHETUYECKOU TEOPUU

6.2 Mopenu TBEpIOro, KUIKOTO U Ta3000pa3HOTO COCTOSHUM
BemecTBa. Kpucrammueckue u aMopgHbIC Tela

6.3 OOBsICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U TBEPABIX TEI
Ha OCHOBE IOJIOKEHUN MOJIEKYISIPHO-KUHETHYECKOU TEOPUU

6.4 CmaumnBaHNE U KAMWUISIPHBIC SBJICHUS

6.5 TennoBoe paciiupeHue 1 cxaTie
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6.6 Temneparypa. CBs3b  Temmeparypbl CO  CKOPOCTBIO
TEIJIOBOTO JIBH>KEHHMSI YaCTHUIL

6.7 Buytpennsisa sueprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEU
SHEPIruM: TEIIonepeiada U COBEpIICHUE pabOThI

6.8 Buapl Teruionepenauu: TEMIONPOBOIHOCTh, KOHBEKIIMSA,
U3JTy9YCHUE

6.9 KonmuecTBo TemioThl. Y aenbHas TeIMII0EMKOCTh BEIECTBA

6.10 TemmooOMeH W TemIoBOe  paBHOBECHE.  YPpaBHEHHUE

TEIJIOBOTO Oajtanca

6.11 [InaBreHre W OTBEpJeBaHUE KPHUCTAUIMYECKUX BEIIECTB.
VYV nenpHasa TEII0TA IUIaBICHUS

6.12 [TapooOpa3oBanue u koHaeHcarus. Mcmapenue. KureHue.
VYnenwbHas  Temsiota napooOpa3oBaHUS.  3aBUCHUMOCTD
TeMIepaTypbl KUIIEHUST OT aTMOC(HEPHOTO JIaBJICHHS

6.13 BrnaxunocTth Bo3ayxa

6.14 DHeprus TOIIUBA. Y AeIbHas TEIIOTa CTOPAHUS

6.15 [TpuHune! padotel TernoBbix apurareneii KI1/ rermmosoro
aBuratens. TeruioBble ABUTATENM M 3allUTa OKPYKAOLIEH
cpenbl

6.16 3aKOH COXpaHEHHUS W MPEBPAIICHUS YHEPTHH B TETIJIOBBIX
nporeccax

6.17 [IpakTrueckue paboThI:

OnbIThl MO OOHAPYKEHUIO JEHUCTBUS CHUJ MOJIEKYJISIPHOTO
MIPUTSKECHUSL.

ONBITH 10 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COIHU
WJIM caxapa.

OmnbITel IO HAOJMIOJECHUIO TEIJIOBOIO PACHIMPEHUs ra3os,
KUAJKOCTEN U TBEPABIX TEI.

Omnpenenenre AaBleHUs BO3yXa B 0aJUIOHE IITPUIIA.
OnbITBI, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTh  JaBJICHHUS
BO3JlyXa OT €ro 00beMa M HarpeBaHUs I OXJIAXKICHUS.
IIpoBepka rUMOTE3bl JIMHEWHOM 3aBUCUMOCTH  JUJIMHBI
CTOJIOMKA JKUJIKOCTH B  TEPMOMETPHYECKOU  TpyOKe
OT TeMIEPATYpHI.

HaGnronenne w3MeHEHHWS BHYTPEHHEH DOHEpPruHM Tea
B pe3yJIbTaTe TEIJIONEepeladyu U padOThl BHEIIHUX CHIL
HccnenoBanue sBiIEHUS TEMIO00OMEHAa NpPHU CMEIIMBAHUU
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XOJIOJHOM U TOPSTYEN BOJBI.

OnpeneneHue KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOU
IIPpU TEIUI00OMEHE C HarpeThIM METAJUIMYECKUM LIMIIUHIPOM.
OmnpeneneHne  yAeIbHOM  TEIUIOEMKOCTH  BELIECTBA.
HccnenoBanue nporecca MCapeHHs..

OnpeneneHne OTHOCUTEIBHON BIIAJKHOCTH BO3yXa.
Omnpenenenne yenbHON TEIUIOTHI IUIABJICHUS JIbJA

6.18 dusnyeckue SIBICHUS B NPUPOJAE: IOBEPXHOCTHOE
HATSDKCHHE W KalWJUIAPHBIC SBICHUS B IPUPOJIC, KPUCTAILIIBI
B mnpupoje, uznydenue CoyHIA, 3aMep3aHue BOJOEMOB,
MopcKkue Opu3bl; 00pa3oBaHUE POCH], TyMaHa, WHesl, CHera

6.19 TexHudeckne  yCTpPOMCTBA:  KalWUIAPBL,  HPUMEPEI

WCIIOJB30BaHUsl KPUCTAJUIOB, >KUAKOCTHBIM TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUIEHUS JOMOB,
TUTPOMETPBI, TICUXPOMETpP, MHapoBas TypOWHA, JBUTATElb
BHYTPEHHETO CIOpPaHUs

SJIEKTPMYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DuekTpu3anus Tel. IBa poja s3IeKTpUIECKUX 3apsiioB

7.2 B3aumoneiictBue  3apshk€HHbIX Tel.  3akoH  Kynona
(3aBUCHUMOCTb CHJIBI B3aUMOJICUCTBUS 3apsOKEHHBIX  Tell
OT BEJIMYUHBI 3aPsII0B U PACCTOSHUS MEX]Y TEJIAMH)

7.3 Onektpudeckoe mnoje. HanpsskeHHOCTh  3JIEKTPUYECKOTO
nons. IIpuHOuMn cCyneprno3suuuu  AJIEKTPUYECKUX  IOJIEU
(Ha KaYEeCTBEHHOM YpPOBHE)

7.4 Hocuremn  snexTpuyeckux — 3apsaoB.  DJIEMEHTapHBIN
anexktpuueckuil 3apsia. Crpoenue aroma. IIpoBogHuKH
U TUDJICKTPUKHU

7.5 3aKOH COXPaHEHUS IEKTPUUYECKOTO 3apsiia

7.6 DNEeKTPUYECKH TOK. YcnoBus CYILIECTBOBAHUS
AIEKTPUUYECKOr0 TOKa. ICTOYHUKHN TOCTOSIHHOTO TOKA

7.7 JlelicTBUSL DIEKTPUUYECKOTO TOKA (TEIIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUYECKHUM TOK B KUIKOCTSIX U razax

7.8 Onextpuyeckass nenb. Cuwima  Toka.  DJEKTPUYECKOE
HaIpsHKEHUE

7.9 ComnpoTuBiieHHE MTPOBOJHHKA. YJIEIbHOE COMPOTUBIICHUE

BEILIECTBA
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7.10 3akon Oma Ji1s1 ydyacTKa Henu

711 [TocnenoBarensHOE u MapajuieIbHOE COEMHEHHUE
MIPOBOJHHUKOB

7.12 PaboTa 1 MOUTHOCTB JEKTPUYECKOTO TOKA. 3aKoH J[xoyIis-
Jlenra

7.13 DNeKTpUYeCcKre I1EeMu ¢ MOTPEOUTENH AIIEKTPUUECKOU

sHepruu B ObITY. KOopoTkoe 3ambikaHue

7.14 [TocTostHHBIE MAarHuThbl. B3auMoaelcTBHE ITOCTOSHHBIX
MarHuToB
7.15 MarguTHOe 1mojie. MarHuTHoe 110Jie 3eMJIM U €70 3HaYECHUE

IS KU3HU Ha 3eMiie

7.16 OmneiT Opcrena. MarHuTHOE 1MOJIE 3JIEKTPUYECKOTO TOKA.
[IpumeHeHne AIeKTPOMArHUTOB B TEXHHKE

1.17 JlelicTBE MArHMUTHOTO TOJISI HAa MPOBOJAHUK C TOKOM.
OJIEKTPOJABUTATENb TMOCTOSIHHOTO ToKa. lcmosib3oBaHue
AJIEKTPOIBUTATEIICH B TEXHUYCCKHUX YCTpOMCTBAX
Y Ha TPAHCIIOPTE

7.18 OneiTel @apazes. SIBleHHE >IEKTPOMArHUTHOW WHIYKIIHMH.
[IpaBuno Jlenna

7.19 Onexktporenepatop. CrnocoObl MOTYyYEHHUS BIEKTPUUYECKOM
SHEPTrUU. IIEKTPOCTAHIIMUA HA BO3OOHOBIISIEMBIX HCTOYHUKAX
SHEPrUU

7.20 [IpakTruueckue paboThI:

OnwITEl TT0 HAOIIOAEHUIO DJICKTPU3ANN TEJT HHIYKIIHCH
U TIPU COMTPUKOCHOBEHUH.

HccnenoBanue JICUCTBUS AJIEKTPUYECKOTO HOJIs
Ha TIPOBOJHUKH U JUDJICKTPHUKH.

COopka u mpoBepka pabOThl DIEKTPUUECKOW  IIeTH
MTOCTOSTHHOTO TOKA.

M3mepenre u peryaIupoBaHKe CHITbI TOKA.

N3mepenne u perympoBaHre HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HJAYIIETO Yepe3
PE3UCTOP, OT CONMPOTHBIICHUS PE3UCTOpPAa W HAMPSHKECHUS
Ha PEe3UCTOpe.

OnBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD AJICKTPHUIECCKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIUHBI, T[JIOMIATU
MOTIEPEYHOTO CEYCHHsSI M MaTepurara.
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[IpoBepka npaBuIa CIIOKEHHUS HaNpsHKEHUH
IpY TIOCJIEI0BATEILHOM COCIMHEHHUH IBYX PE3UCTOPOB.
[IpoBepka mpaBuia A7 CHIBI TOKAa IPH MapauieIbHOM
COEMHEHUH PE3UCTOPOB.

Onpenenenue pabOThI 3IEKTPUYECKOTIO TOKA, UIYLIETO Yepes3
pe3ucTop.

Onpenenenue MOIIIHOCTH AIEKTPUIECKOTO TOKa,
BBIJICIISIEMOM Ha pe3UCTOpeE.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKa, WAYIIETO Yepes3
JaMIIOUKY, OT HaIllpsDKEHUS Ha HEH.

Onpenenenue KI1/1 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEHUCTBUSL TOCTOSIHHBIX
MarHuTOB.

W3ydyeHne MarHuTHOTO TIOJISI TIOCTOSTHHBIX MAarHUTOB TPU UX
O00OBEIMHEHUU U Pa3JICIICHUN.

I/ICCJIGIIOBaHI/Ie ,Z[GﬁCTBHiI QJICKTPHUICCKOT'O TOKa
Ha MAarHUTHYIO CTPCIIKY.
OHBITBI, ACMOHCTPHUPYIOIIHC 3aBUCUMOCTDB CHJIBI

B3aMMOJICUCTBUSA KaTYIIKH C TOKOM U MarHuTa OT CHJIbI TOKa
Y HAaIIpaBJICHUS TOKA B KaTYIIKE.

WN3ydeHue AEHCTBUS MAarHUTHOIO TIOJISI Ha IIPOBOJHUK
C TOKOM.

KoHncTpynpoBanue u uzyuenue paboThl JIEKTPOJBUTATEIS.
N3mepenne KII/] anexktpoaBuraTeabHON yCTaHOBKH.

OnBITEI O HCCIENOBAHUIO SIBJICHUS JJEKTPOMATHUTHOM
VHIYKIWH: UCCIIEIOBAHNE M3MEHEHUIN 3HAYECHUS
Y HaIIpaBJICHUsS] UHIAYKIIMOHHOI'O TOKa

7.21 ®duznyeckue SBICHUS B NMPUPOAE: dIECKTPUUECKUE SBICHUS
B armocdepe, DIEKTPUYECTBO JKUBBIX  OPraHU3MOB,
MarHuTHOE 1oJje 3eMiu, Apend monrocos, pojb MarHUTHOTO
TIOJISL AJIs1 *KU3HU Ha 3emuie, IOJISIPHOE CUSTHHE

1.22 TexHuueckue yCTPONCTBA:  DJIEKTPOCKON, aMIEPMETD,
BOJIBTMETpP, PEOCTAT, CUCTYUK OIICKTPUUECKOW DHEPTUH,
AJIEKTPOOCBETUTEIIHLHBIC IpUOOPBHI, HarpeBaTeIIbHbBIC
AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUYECKUE
MPEIOXPAHUTENN,  DJICKTPOMArHuT,  3JEKTPOJIBUTATEIb
MOCTOSTHHOTO TOKa, TeHEPaTOP MOCTOSTHHOTO TOKa
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9 KUIIACC
IIpoBepsiemble mpeaMeTHbIE Pe3yabTaThl 0CBOEHHUsSI OCHOBHOW 00pa3oBaTeIbHOI
NPOrpaMMbIl
Kon [IpoBepsiembie MpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa30BaTeNbHON IPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHMUs
pe3yJibTaTta
1.1 UCITI0JIb30BATh U3yUEHHBIE MOHSATHUS
1.2 paznuyaTh SBJICHHUS TI0 OINHUCAHUIO WX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (u3nuecKoe
SIBJICHUE
1.3 pacno3HaBaTh MPOSIBJICHUE M3YYECHHBIX (PU3NYECKHX  SIBJICHUU
B OKPY’KaIOLIEM MUpE, B TOM 4Kciie (PU3UUECKUE SBICHUS B IPUPOJIE,
IIPU STOM TIEPEBOUTH MPAKTHUECKYIO 3a/1ady B Y4€OHYIO, BBIICISTH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) PU3NUECKUX SBICHUM
1.4 ONKCHIBATh M3YUYCHHBIC CBOWCTBA TeNl W (PU3WYECKUE SIBICHHUS,
UCTIONIb3YsI (PU3MYECKHE BEJIUYUHBI, MPU OMNHUCAHUM TMPABHIBHO
TpakTOBaTh  (U3UYECKUH  CMBICH  HMCIOJB3YEMBIX  BEIHYMH,
0003HaYEHUS U €IUHUIIBI (PU3UUECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JIaHHYIO (PU3UYECKYI0 BEIUYHHY C JIPYTHMH
BEJIMYMHAMHU, CTPOUTh TpaduKH  HM3YyYEHHBIX  3aBHUCHMOCTEH
(U3UIECKUX BEITMYHMH
1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBICHUS W TIPOIIECCHI,
UCTIONB3YSl W3YYCHHBIE 3aKOHBI, MPH JTOM JIaBaTh CIIOBECHYIO
GbOpMyIMPOBKY 3aKOHa U 3alUChIBAaTh €r0  MaTeMaTHYecKoe
BBIpAKCHUE
1.6 OOBSCHATH (PM3UYECKUE TPOIIECCHl W CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBJISITH MPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHUE
U3 2-3 JIOTMYECKUX WIaroB € MOMOIIBI 2—3 HM3y4YEHHBIX CBOWCTBA
bU3NYeCKUX SBICHUM, (PU3NUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH
1.7 pemath pacueTHble 3ajaud (omuparomuecss Ha cucremy wu3 2-3

yYpaBHEHHUI), HCHOJB3YyS 3aKOHbl M (OPMYJbI, CBS3bIBAIOIINE
(¢u3nueckue BEIMYMHBI: HAa OCHOBE aHajiM3a YCIOBMS 3aJauu
3alMCBIBATh ~ KPAaTKOE€  YCJIOBHE,  BBIIBISATH  HEAOCTAIOIIHE
WIM U30BITOUYHBIC JaHHbIC, BBIOMpPATh 3aKOHBI U  (POPMYIIbI,

HGO6XOI{I/IMBIC Al PCIICHUA, ITPOBOAUTL PACUCTBI M OLCHHBATDH
PCAIUCTUYIHOCTD IMOJIYUCHHOT'O 3HAYCHUA (I)HSHLIGCKOﬁ BCINYMHBI
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1.8

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIA
(u3NYECKUX METOJIOB, UCIIOJIb3YS ONIMCAHUE UCCIIEI0OBAHMS, BBIIETSATh
IIPOBEPSAEMOE NPEAINOI0KEHUE, OLECHUBATh IPABUIBHOCTH NOPSIKA
IIPOBEJCHUs MCCIENOBAaHUsA, JelaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB

1.9

IPOBOAUTH  ONBITBI 1O HAONIONEHUIO  (PU3MYECKUX  SIBJICHUHN
Wi PU3NIECKUX CBOWMCTB TEJ: CAMOCTOSATEIBHO COOUPATh YCTAHOBKY
13 N30BITOYHOI0 HabOpa 00OpyI0BaHUs, OIUCHIBATH XOJ1 OIBITA U €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOJUThL TP HEOOXOJUMOCTH CEpPUI0 TMPSMBIX H3MEPEHUH,
OTpenensisi CpefHee 3HAaueHUEe H3MepseMoil BenuuuHbl ((hokycHOe
paccTositHue cobOuparoiield JIMH3bI), 00OCHOBBIBATH BBHIOOpP crocoba
u3MepeHus (U3MEpPUTEILHOTO0 MpUdopa)

111

MPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3UYECKUX BEIUYUH
C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN: IIJIAaHUPOBATH UCCIIEIOBAHUE,
CaMOCTOATENILHO COOUpaTh YCTAHOBKY, (DUKCHUPOBATh PE3yJIbTAThI
MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUJE TaOJUIl
U Tpa(uKOB, JIeJIaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHUS

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MEpeHUsi  (U3HUYECKUX  BEIUYUH:
IJIAHUPOBATHh U3MEPEHMUsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
M BBINOJHATh HW3MEPEHMS, CIeAyd NPEIJI0KEHHOW WHCTPYKIUH,
BBIUHCIISITh 3HAYEHHWE BEIMYMHBI W AHAJIU3UPOBATH IIOJYYEHHBIE
pe3yJbTATHI C YYETOM 33JJaHHON MOTPEIIHOCTH U3MEPEHUHN

1.13

coOnofaTh  MpaBWia TEXHUKH  0€30macHOCTH  mpu  paboTte
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

pas3nnyaTh OCHOBHBIE MPHU3HAKM M3YUYEHHBIX (PU3MUYECKUX MOJIEIEH:
MaTepuajabHas TOYKa, aDCOIIOTHO TBEPOE TEJI0, TOUEUHbIN HCTOUHUK
CBETa, JIy4, TOHKAs JINH3a, IUIAHETapHas MOJENb aTOMa, HyKJIIOHHAs
MOJEJIb aTOMHOTO s1ipa

1.15

XapaKTEepU30BaTh MPUHLUIIBI JEUCTBUS HU3YYEHHBIX MPUOOPOB
U TEXHUYECKHX YCTPOMCTB C ONOPOM HA MX ONMCAHHUs, HCIIOJIB3Ys
3HaHMSI O CBOMCTBaX (PU3WYECKUX SIBICHUH M HEOOXOIUMBbIE
¢buznyecKkrue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMBl M CXEMaTHYHBIC PHCYHKH HM3yYCHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX pruOOPOB
Y TEXHOJIOTMYECKHUX MPOIIECCOB MIPH PEIICHHH YICOHO-TIPAKTHUSCKUX
3aJ1a4, ONTHYECKHE CXEMBI JIJIs MOCTPOCHHS M300pakeHU B TIOCKOM
3epKajie ¥ COOMpArOIeH JTMH3e
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1.17

NPUBOIUTH TpHUMEPHl (HAXOAUTh HWHPOPMAIMIO O TpHUMepax)
NPaKTUYECKOTO MCITOJIb30BaHMs (PU3MUSCKUX 3HAHHI B TIOBCEAHEBHOM
YKU3HH JJI1 00ecIiedeHus1 0€301MacCHOCTH MPHU 0OpaIeHUH ¢ IPUOOpaAMHU
U TEXHUYCCKMMH  YCTPOHCTBAMH,  COXpPAHCHHS  3J0POBbS
U COOJIIOJICHUS HOPM DKOJIOTHUECKOTO IMOBEICHUS B OKPYKAIOIICH
cpene

1.18

OCYHIIECTBJIATH MOMCK MH(POPMALIUU (PU3UUECKOTO COJEPKaHUS B CETH
WNuTepHEeT, CcaMOCTOSTENbHO (OPMYIHpYys TOWCKOBBIA  3aIpoc,
HaXOJWThb MOYTH  ONPEACIEHUS  JOCTOBEPHOCTH  IOJYyYECHHOU
uH(OpMAITM HAa OCHOBE HMEIOIIMXCS 3HAHUW W JIOTIOJTHUTEIBHBIX
VMCTOYHUKOB

1.19

UCIIOJIb30BaTh MPH  BBINOJIHEHUM YYEOHBIX 3aJ@aHUl  HAy4YHO-
NOMYJISIPHYIO JIUTEPATypy (PU3UYECKOTO COAEPKAHMS, CIPABOYHBIE
MaTepuaiibl, pecypcbl cetn  VHTEpHET; BIaAeTh INpUEeMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3zoBaHusl MHPOpPMALMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE TIMCHMEHHBIE M YCTHBIE COOOIICHHUS
Ha OCHOBE MH(MOPMAIIMM U3 HECKOJBKUX HCTOYHUKOB (hU3HUYECKOTO
colepKaHus, NyOJWYHO TPEACTABIATh PE3yJbTaThl MPOEKTHOM
WA UCCIIEIOBATEIIbCKOW JEATENBbHOCTH, IIPU O3TOM I'PaMOTHO
MCIMOJIb30BaTh U3YYCHHBIN NOHATUINHBIN anllapaT n3y4aeMoro pas3aena
(GU3UKM U COMPOBOXKAATh BBICTYIUICHUE MPE3EHTALUECH C y4EeTOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUHM YY€OHBIX MPOEKTOB U UCCIAEAOBAHUN (DU3NUECKUX
MPOIIECCOB paclpeiesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHUH
C MOCTaBJICHHBIMHU 3aJayaMH, CJIECIUTh 3a BBINOJHEHUEM ILUIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATh COOCTBEHHBIN
BKJIaJl B JAEATEIIBHOCTh TIPYIIbI, BBICTPAaUBaTh KOMMYHUKATHUBHOE
B3aUMO/ICHCTBUE, POSIBIISiS TOTOBHOCTh pa3peniaTh KOHPIUKTHI

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon Kon [TpoBepsieMble AIIEMEHTBI COJIEPIKAHUS
pasnena DJIEMEHTA
8 MEXAHMNYECKUWE SABJIEHUA
8.1 Mexanuueckoe aBmxeHrne. MarepuanbHas Touka. Cucrema
oTcyeTa
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8.2 OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JIBIKEHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEHOE JBHKEHUE

8.4 HepaBHOMepHOE mpsiMmonMHeliHOe nBIKeHue. CpemHsis
U MTHOBEHHas CKOpPOCTh Tella TIpU HEPaBHOMEPHOM
JIBMOKCHUHT

8.5 Yckopenue. PaBHOyCKOpEHHOE MPSMOJIMHEHHOE IBUKCHHE

8.6 CBoOoanoe nagenue. OneITel [ annies

8.7 PaBHOMEpHOE IBM)EHME MO OKpy)HOCTH. [Ieproa n yacrora
oOparteHusl. JInneninas 151 yIJIOBast CKOpOCTH.

LleHTpOCTpEeMUTENHLHOE YCKOPEHHE

8.8 [TepBbiii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpertnii 3akoH HetoToHa
8.11 [IpyuHLIMT CynepnO3ULINY CHJT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cuia TPEHUS CKOJIBKEHUs, CUIIa TPEHUS TTOKOS,
JpyTUE BUIBI TPCHUS

8.14 Cuiia TSDKeCTH M 3aKOH BCEMHUPHOTO TSTOTEHHS. Y CKOPEHUE
CBOOOTHOTO TMaICHHUSI

8.15 Jsmxenue mianer Bokpyr Connua. IlepBasg kocmuueckas
CKOpOCThb. HeBecOMOCTh U nieperpys3ku

8.16 PaBHOBecue maTepualibHONW TOYKH. AOCOJIOTHO TBEPJOE
TEJOo
8.17 PaBHOBECHME TBEpHOro Tema C 3aKPEIUVIEHHOW  OCBIO

BpaunieHuss. MoMeHT criibl. L{eHTp TskecTn

8.18 Nmnynbc Tena. U3mMenenue nmnyibca. UMmyibe cubl

8.19 3aKOH COXPAaHEHHUs UMITYJIbCa

8.20 PeakTuBHOE JBUXKEHUE

8.21 Mexanudeckasi paboTa ¥ MOIIIHOCTh

8.22 Pabota cun Tsokectd, ynpyroctd, TpeHus. CBs3b SHEPTHH
U pabOTHI

8.23 [ToTeHnmanbHast HEPTYA TeNa, MOAHATOTO HaJl TOBEPXHOCTHIO
3emun
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8.24

[loTeHIMaNbHAsA SJHEPTUS CKATOU IPYKUHBI

8.25

Kunernueckas OHCPIHUA. TeopeMa 0 KHHETUYECKOM OHCPIun

8.26

3aKOH COXpaHEHU MEXaHUYECKOUN SHEPTUU

8.27

[TpakTryeckue paboTHI:

Omnpenenenne cpenHed CKOPOCTH CKOJBXKEHHs Opycka
VI IBUKCHHMS IIApPHUKa 110 HAKJIOHHOM MIO0CKOCTH.
OmnpeneneHrve YCKOpPEHHMsI Tela TpU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU

OpyU  PaBHOYCKOPEHHOM  JBI)KEHMHM 0e3  HadalbHOU
CKOpOCTH.

[IpoBepka rumoTe3bl: €CIM MpPU  PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOU CKOPOCTHU ITyTH OTHOCSITCS KaK pAJ
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IPOMEKYTKH
BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBKEHUS
OT CHJIBI HOPMAJIBHOTO J1aBJICHUSI.

Omnpenenenue k03hGUITMEHTA TPEHUS CKOJIbKECHUS.
Ornpenenenne KeCTKOCTH NPYKUHBI.

Omnpenenenve pabOTHl CUIIBI TPEHUS MPH PaBHOMEPHOM
JBMKCHHUH TeJa 10 TOPU30HTATBHON TTOBEPXHOCTH.
Omnpenenenre pabOThl CHUIIBI YOPYTOCTH TPH TOABEME
rpy3a C HCIOJb30BAaHHUEM HEMOJBMKHOTO M TOABIKHOTO
0JIOKOB

8.28

DOU3NYECKUE SBIICHUA B NPUPOJIC: NPUIMBBI U OTJIUBBHI,
nBuxkeHne IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTHUBHOE
JIBUKEHHE KUBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOWCTBA: CITUJIOMETD, JAaTYUKHU
TOJIOYKEHUSI, PACCTOSIHUSL U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHUA 11 BOJIHBI

9.1 KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHKHU
KOJIeOaHU: IEPHUO/I, HaCTOTa, aMIUIUTY/1a

9.2 MaremMaTndeckuil U NpyXUHHbIN MasTHUKU. [IpeBpaienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHUH

9.3 3aryxatomme KosnebaHus. BbIHyXIeHHble — KoJeOaHUS.

Pe3onanc
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9.4 Mexannueckue BOdHBL. (CBONCTBA MEXaHMYECKUX BOJIH.
[IpononbHBle ¥ MOMEpeYHble BOJHBL. [[nMHA  BOJHBI
U CKOpPOCTh €€ paclpoCTpaHeHHs. MeXaHHMYeCKHE BOJIHBI
B TBEPJIOM TeJie, CEUCMUYECKUE BOIHBI

9.5 3ByK. ' pOMKOCTB 1 BbICOTa 3BYKa. OTpaxeHUE 3ByKa

9.6 Wudpa3Byk 1 yabTpa3ByK

9.7 [TpakTuyeckue paboThI:
OnpeneneHue  4yacToThl M mepuoja  KoJjeOaHHi
MaTEeMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acToThl U Mepuoja KojieOaHUuN MpPy>KUHHOTO
MasiTHUKA
HccnenoBanne  3aBUCUMOCTM  Mepuojia  KoseOaHUit
MOIBEIIICHHOTO K HUTH TPpy3a OT JUTHHBI HUTH.
WccnenoBanne  3aBUCHUMOCTH  [epuojaa  KoJjieOaHUM
IPYXKHHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka HE3aBUCUMOCTH nepuoja KOJICOaHMIt
rpy3a, TMOJBEIIEHHOTO K HHUTH, OT MAacchl TIpy3a
¥ J)KECTKOCTH NMPY>KUHBL. M3MepeHne yCKopeHusi CBOOOTHOTO
najCHUs

9.8 duznueckre SBJICHUS B TNPUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH,  3€MJICTPSICEHHE, CEMCMHYECKHE  BOJIHBI,
I[yHaMH, 9XO

9.9 TexHuueckue  yCTpPOWCTBA:  3XOJIOT,  HMCIOJIb30BAaHUE
yIBTPa3ByKa B OBITY U TEXHHUKE

10 SJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHbI

10.1 DNEeKTPOMarHuTHOE TOJIe. JJIEKTPOMArHUTHBIE  BOJIHBI.
CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH

10.2 [Ixana 31eKTpPOMarHUTHBIX BOJIH

10.3 OnexktpomarHuTHas npupona cBera. CKOpocTh  CBeTa.
BosiHOBBIE CBOMCTBA CBETA

104 [IpakTruueckue paboThI:
W3ydeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TTOMOIIBIO
MOOHMIIBHOTO TenedoHa

10.5 duznyeckue SBIEHUS B IPUPOJIE: OMOIOTHYECKOE AeHCTBUE

BUJIUMOTO,  YJIbTPaHUOJETOBOTO W PEHTIC€HOBCKOIO
W3JTy4YCHUN
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10.6 Texuunueckue yCTpOCTBA: UCIOJIb30BaHUE

AJIIEKTPOMATHUTHBIX BOJH JIJIsi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHU A

111 JlyueBas moznens cBera. Mictounuku cBeta

11.2 [IpssMonuHEITHOE pacIpPOCTPAHEHHUE CBETa

11.3 Otpaxxenue cBeta. [1nockoe 3epkaiio. 3aKkoH OTpakeHUs CBETa

114 [Ipenomnenue cBeta. 3akoH npesiomiieHus cBera. [lomHoe
BHYTpPEHHEE OTpakeHHE CBETa

115 JInnza. Xox nydent B IMH3E

11.6 OnTuueckast ~ cucrema  ¢oToamnmapara,  MHUKPOCKOIA
U TEJIECKOIA

11.7 ['na3 KaKk  ONTHYECKas cucrema. bimzopykocTh
U JaTbHO30PKOCTh

11.8 Paznoxxenue Oemoro ceera B criekTp. OmbiTel HproTOHA.
Clio)keHue CeKTpaIbHBIX LIBETOB. Jlucrepcus ceera

11.9 [IpakTrueckue paboThI:
HccnenoBanne 3aBUCUMOCTH YIJla OTPAaKEHHS CBETOBOTO
Jy4da OT yriia MaJIeHusl.
N3yueHnne  XapakTepUCTUK  H300pa)KeHUsl  MpeaMeTa
B ITOCKOM 3€pKaJie.
HccnenoBanne 3aBUCMMOCTH yIJla IPEJIOMIIEHHS! CBETOBOTO
Jy4da OT yriia MaJIeHus] Ha TPAHUIIE «BO3yX — CTEKIION.
[Tonyuenne n300paskeHUH C TOMOIIBIO COOMPAFOIIEH JTMH3HI.
Omnpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHJIBI
coOmparoniei JTUH3HI.
OnBITHI MO PA3JI0KEHUIO OEI0T0 CBETA B CHEKT.
OneITBl TIO BOCTIPUATHIO IBETA TPEIMETOB TIPH HX
HaOJII0JICHUH Yepe3 IIBETOBbIC (PUIIBTPHI

11.10 dusnueckue BIeHUs B Ipupoe: 3aTMeHust ConHia u JIyHsl,
1[BeTa TEJI, ONTHYECKUE SIBJICHUS B atMocdepe (LBeT Heba,
pedpakuus, pagyra, MUPaxK)

11.11 TexHuueckue ycTpoicTBa: O4KH, MEpHUCKoI, ¢oToamnmnapar,
ONTUYECKHUE CBETOBO/IBI

12 KBAHTOBBIE SABJIEHUA

12.1 Omnsitel Pezepdopaa u minanerapHas Mmojaens atroma. Mojenb

aroma bopa
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12.2 Hcnyckanue W TMOIJIONIEHWE CBeTa aTroMoM. KBaHTHI.
JInHenyaTeie CIEKTPhI

12.3 PannoaktuBHOCTE. AJbha-, 6eTa- 1 raMMa-u3Ty4eHuUs

12.4 Crpoenue aromHoro siapa. HykinoHHas Mozelb aTOMHOTO
sapa. M30Torbl

12.5 PanuoaktuBHbie mpeBpamieHusi. llepuon momypacmana
aTOMHBIX Siiep

12.6 SnepHble peakuuu. 3aKOHBl COXPAHEHUS  3apsiIOBOTO
Y MacCOBOT'0 YHCEIl

12.7 DOHeprus CBsA3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

12.8 Peakuuu cunte3a u neneHus sjaep. VICTOUHUKH SHEPrUu
ComnHna u 3Be3]1

12.9 Snepnas sHepreruka. JleicTBUE paAMOAKTUBHBIX U3ITyYCHUN
HAa JKHBbIE OPTaHU3MBbI

12.10 [IpakTrueckue paboThI:
HabGmiogenne  CIUIOMIHBIX W JUHEWUYATBHIX  CIIEKTPOB
U3ITY4YECHUS.
HccnenoBanue TpPEeKOB: W3MEPEHHE DSHEPTUU  YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOorpadusim).
N3mepenue painoakTUBHOTO (oHA

12.11 duznyeckre  SABJIEHUS B IOPUPOAE:  ECTECTBEHHBIN
pavoaKTUBHBIN (POH, KOCMHUYECKHE JTY4H, PaAHMOAKTHBHOE
U3TyYeHUE IPUPOTHBIX MUHEPAJIOB, neicTBue
paZloOaKTUBHBIX U3yYEHUI Ha OpTaHU3M YeTOBEeKa

12.12 TexHuyeckue ycTporucTBa: ClIeKTPOCKON, WHANBUAYaIbHbIN

JIO3UMETp, Kamepa Buiibcona
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NEPEYEHbB (KOJAUPUKATOP) PACIIPEJIEJIEHHBIX 11O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHON TPOIT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3SOBAHUS U DJIEMEHTOB COJIEP)KAHUS IO ®U3UKE

JUist mpoBeeHHs OCHOBHOTO TOCYAApCTBEHHOTO 3K3aMeHa Mo (u3uke (naiee —
OI'D mo ¢u3uKe) ucnonp3yeTcs nepeueHs (KoaudukaTop) mpoBepsieMbIx TpeOOBaHUM
K pe3yjibTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeiIbHOI MPOrpaMMbl OCHOBHOIO OOILEro
00pa30BaHUs U JIEMEHTOB COAEPIKAHUS.

IIposepsiembie Ha OI'D no ¢pusuke TpedOBaHUA K Pe3yJIbTATAM OCBOCHUS OCHOBHOM
o0pa3oBaTeyibHOI MPOrpaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHMs

Kon [IpoBepsiembie TpeOOBaHMS K IPEAMETHBIM pe3yiIbTaTaM 0a30BOr0
MIPOBEPSIEMOTO YPOBHSI OCBOEHHSI OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI
TpeOOBaHUS OCHOBHOTr0 00111eT0 00pazoBanus Ha ocHoBe PI'OC
1 [Tornmanue poau GU3HKK B HAYYHOU KAPTUHE MUPA;

chOpMHUPOBAHHOCTH OA30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
Y I03HABAEMOCTH SIBJICHUH MTPUPOJIBI, O POJIU IKCIIEPUMEHTA B QU3HUKE,
0 cUCTeMO00Opa3yroIiei poiiu PU3NKU B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUA, 00 HBOTIONUH (PU3NUECKUX 3HAHUN U UX POJIU
B LIEJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MHUpa, O BKJIAJE
POCCHICKUX U 3apyO€KHBIX yUEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TMPOIIECCOB OKPYKAIOUIET0 MHUpPa, Pa3BUTUE TEXHUKHU
Y TEXHOJIOTUH

2 3HaHus O BUJAX Marepuu (BEIIECTBO U TOJE), O JBUKEHUU KaK
croco0e CyIIecTBOBaHUSI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHOM TEOpUH
CTpPOEHHUS BEUIECTBA, O (PU3UYECKOW CYLIHOCTH SIBICHUU TPHUPOABI
(MEXaHUYECKHX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHE pa3inyaTh SBJICHHS 110 OMMCAHUIO UX XapaKTePHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (HU3HUECKOe
SIBJICHUE;

YMEHHE pacro3HaBaTh MPOSBICHNE U3YICHHBIX (PHU3UUYECKUX SBICHUHN
B OKpYXKalIlleM MHpe, BBIICHAS UX CYIIECTBEHHBbIE CBOMCTBA
(MpU3HAKM)

3 Brnagenne ocHOBaMM MOHSTUMHOTO ammapara U CUMBOJMYECKOTO
s3bIKa (PU3UKHU U UCTIOJIb30BAHUE MX ISl peIIeHUsT yIeOHbIX 3a/1a4;
yMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (UINYECKUE SIBIICHUS
U TPOIECCHl, UCHONB3YyS (yHIAMEHTaIbHBIE U OMIHPUICCKUE
3aKOHBI
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YMeHue onuchiBaTh N3YUYCHHEIC CBOMCTBA T€I U (1)I/ISI/I‘ICCKI/I€ SABJICHHA,
HCIIOJIB3YA (1)PI3H‘I€CKI/I€ BCIINYMHBI

Brnanenue oOCHOBaMM METOAOB HAy4YHOIO IIO3HAHHMS C YYETOM
COOJIIO/IEHU ITPaBUII OE30MACHOTO TPy /Ia:

HaOmoeHNe (U3NYECKUX SBICHUN: YMEHHE CaMOCTOSATEIBHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY U3 JaHHOro Habopa
000py10BaHUS IO MHCTPYKLMH, OIIUCBIBATH X0l OIbITA U 3aIIUCHIBATH
€ro pe3ynbTathl, (HOPMYIHPOBATH BHIBOJIBL;

MPOBEJICHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHMI (PU3UMUECKUX BETUUHH:
YMEHUE IUJJaHUPOBATh H3MEPEHMs, CaMOCTOSATEIbHO COOUpaTh
DKCIIEPUMEHTAIBHYIO  YCTAHOBKY [0 HMHCTPYKIMH, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U aHAIM3UPOBATh IOJYYECHHBIE PE3YJbTAThI
C YYETOM 3aJaHHOM MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUI;
IPOBEJEHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HMCCIEAOBAHUN;
CAMOCTOSITEJIBHO ~ COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY
U IPOBOJAUTH HCCIENOBAHWE TI0 HWHCTPYKLUUHU, NPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJIE TaOJMII
U TpaduKOB, YUYUTHIBATh IOTPEIIHOCTH, J€JaTh BBIBOABI IO
pe3yibTaTaM UCCIeI0BaHUS

[lonnmanue  XapakTEpHbIX  CBOMCTB  (IU3MUECKHX  MoAenei
(MaTepuanabHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJIENU CTPOCHHUS
ra3oB, JKUIKOCTEW W TBEpAbIX TeJ, IUJIaHETapHas MOJEIb aToMma,
HYKJIOHHas MOJENb aTOMHOTO spa) M yMEHHE NPUMEHATh WX
JUTsl OOBsICHEHUST (PU3UUYECKUX MPOLECCOB

YMeHue oOBACHATh (PU3NYECKUE MPOIECChl U CBOMCTBA TEJ, B TOM
YUCI€ W B KOHTEKCTE CHUTyallull IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTHU, BBIABIIITH IIPUYMHHO-CIIECTBEHHBIE CBS3U
U CTPOUTH 00BSCHEHHUE C OTMIOPOM Ha U3yUEHHbIE CBOMCTBA (DU3HUECKUX
SBJICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH W MOJENH

YMeHue pemarh pacueTHble 3adaud (Ha Oa3ze 2-3 ypaBHEHMIN),
UCIIONIB3Ysl 3aKOHbl U (OpPMYJbl, CBS3bIBAIOIIUE (PU3NUYECKHUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHCHIBATh KPATKOE YCIOBHE 3a/1auH,
BBISIBJISITH HEJIOCTAIOIIME JaHHbIE, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEO0OXOAUMBIE JJI €€ PEIICHUs], UCTIOIb30BaTh CIIPABOYHbIE JIAHHBIE,
IPOBOJUTH PaCyYEeThl M OLIEHUBATh PEATMCTHUYHOCTH MMOJTYYEHHOTO
3Ha4YeHUs (PU3NUECKON BEIMUYMHBI, YMEHHE OMPEICNIATh Pa3MEPHOCTh
(bu3MYECcKOi BEIMYMHBI, TOTYYEHHOU MpU PEIICHUH 3a1a4u

YMeHue XapakTepu3oBaTh IPUHILMIBI  JACHCTBUS  TEXHUYECKUX
YCTPOWCTB, B TOM YHCIIC OBITOBBIX MPUOOPOB, M TPOMBIIIICHHBIX
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TEXHOJIOTUYECKUX IPOLIECCOB II0 MX ONMCAHMIO, WCIIOJIb3Yys 3HAHUSA
O CBOICTBax (M3NYECKUX SBICHUH M HEOOXoIuMble (puU3HuecKue
3aKOHOMEPHOCTH

10

YMeHne  UCHOJb30BaTh 3HAHUS O  (PU3MYECKUX  SIBJICHHAX
B TOBCEIHEBHOM KH3HM [  oOecrieyeHUs  0€30IacHOCTH
npu oOpameHnd ¢ OBITOBBIMH NPUOOpAaMU M TEXHUYECKHUMH
yCTpOMCTBAMM, COXpPAHEHHUS 3JI0pOBb U  COOJIOJACHUS HOPM
HKOJIOTUYECKOTO IIOBEJICHUS B OKpYXKAWOIIEH cpene; MOHUMaHUEe
HEOOXOJMMOCTH TMPUMEHEHUS TOCTKEHUN (PU3UKU U TEXHOJOTHIA
JUIS paliMOHAIbHOTO IPUPOIOTIOIb30BAHUS

11

OneIT mnoucka, npeoOpa3oBaHWA M NPEICTABICHUS HHPOPMALMH
($u3NYECKOTO CcoAepkKaHUsl C MCIOJIb30BaHUEM HH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUIA;

YMEHUE OLEHMBATh JOCTOBEPHOCTh IMOJYYEHHOHM HH(POpMALUU
Ha OCHOBE MMEIOIINXCS 3HAHUH U JIOMIOJIHUTENbHBIX HCTOYHUKOB;
YMEHHE HCII0JIb30BATh IIPU BBIIOJHEHUH YUeOHBIX 3aJJaHII Hay4YHO-
HOIYJISIPHYIO JUTEPATypy (U3UUECKOTO COAEpKaHMs, CIPaBOUYHbBIE
MaTepHaibl, pecypchbl cetu HTepHer;

BJajsieHne O0a30BbIMM HaBbIKAMHU MpeoOpa3oBaHUs HHPOpPMALUH
U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyH; YMEHHE CO31aBaTh
COOCTBEHHbIE IUCBMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
MH(pOpMaIUU U3 HECKOJIBKUX NCTOYHUKOB

IlepedeHb 3JIeMEHTOB COAep:KaHMS, TPOBepsieMbIX HA OI'D no pusnke

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexanudeckoe ABWXKEeHHME. MarepuanibHass Touka. Cucrema oOTcyera.
OTHOCUTENIBHOCTH IBUKEHUS
1.2 PaBHOMepHOE 1 HepaBHOMEpHOE ABMKEeHUE. Cpeansis ckopocTb. Dopmyna
JUIS1 BBIYUCIIEHUSI CPEHEN CKOPOCTH:
S
V=_
t
1.3 PaBHOMepHOE IPSAMOIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJa

OT BpECMCHH B CJIyda€ paBHOMCPHOT'O HpHMOHHHCﬁHOFO JABM)KCHUA:

X(t) = Xo + Wil
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I'padmku 3aBUCMMOCTH OT BPEMEHH AJIsi MPOEKIMH CKOPOCTH, MPOEKIHH
NepeMENIeHHs, MyTH, KOOPAHMHATHI IPH PAaBHOMEPHOM MPSIMOJUHEHHOM
JBUKEHUH

14 3aBI/ICI/IMOCTB KOOpI[I/IHaTBI TCJIa OT BpeMCHH B cnyqae paBHOYCKOpCHHOFO
HpHMOHHHCﬁHOFO JABHUXCHUA:
t2
X(t) =X, +Vp,t+a, - —.
2
CDOpMyJILI JJIA HpOGKHI/II/I HGpGMCHICHI/IH, HpOGKHI/II/I CKOpOCTI/I nu HpOCKHI/II/I
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSIMOIMHEWMHOM JBUKEHUM:
2
s, (t)=v,, -t+a,-—,
2
v, () =v,, +a,-t,
ax(t) = const,
Vax? — Vix2 = 2axSx.
Fpa(bI/IKI/I 3aBUCHUMOCTHU OT BpeMeHI/I JJI51 HpOCKHHI/I YCKOPCHI/I}I, HpOCKHI/II/I
CKOpOCTH, HpOCKHI/II/I HepeMGIHeHI/I}I, KOOpI[I/IHaTLI HpH paBHOYCKOpeHHOM
HpHMOHHHGﬁHOM JBHMXKXCHHUU
15 CB060,Z[HOC IHaJICHUC. CDOpMYJIBI, OITUCBIBAKOIIIUEC CBO6OI[HO€ IHaacHUuEC Tcjia
10 BepTI/IKa.]'II/I (I[BI/I)KGHI/IG TCEJIa BHU3 UJIN BBer OTHOCUTCJIBHO HOBerHOCTI/I
3emun). I'padvku 3aBUCHUMOCTHM OT BPEMEHHU JUIsl MPOEKLUUU YCKOPEHHS,
HpOCKHI/II/I CKOpOCTH %1 KOOpI[I/IHaTBI HpI/I CBO6OI[HOM InmaacHuM TcCJiia
10 BEPTUKAIU
1.6 CkopocTh paBHOMEPHOI'O JIBHXKEHUS Teja MO OKpYKHOCTU. HampaBiienue

CKOpOCTH.
dopMmyina 7151 BBIYUCIEHUS CKOPOCTH Yepe3 PaINnyC OKPYKHOCTH U TIEPUOJT
oOparieHus:

21R
V= ——
T

[lenTpocTpeMurenbHOE ycKopenue. HanmpaBieHne HeHTpOCTPEMUTEIBHOTO
yckopenusi. DopMmyia 11 BBIUUCICHUS] YCKOPEHUS:

®opMya, CBA3BIBAIOLIAS IEPUO]] K YACTOTY OOpaIeHHUS
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1
V=_
T
1.7 | Macca. IlnotHocTh BemecTBa. @opMyiia 1151 BBIYUCIIEHUS TUNIOTHOCTH:
m
p=—
\Y
1.8 | Cuna— BexTopHas pusudeckas BenuunHa. CI0xKeHHE CUIT
1.9 SABnenne nnepunu. [lepsoiii 3akoH HproToHa
1.10 | Bropoii 3akoH HeroToHa:
F=m-a.
ConamnpaBlIieHHOCTh ~ BEKTOpa YCKOpPEHHMs Tela M BEKTOpa  CUJIbI,
NEUCTBYIOIIEN Ha TEJIO
1.11 | BzaumopetictBue Tein. Tperuit 3akon HetoToHa:
'f2—>1 =—F,
1.12 | Tpenue nokos u TpeHue cKoabxeHus. DopMyrna A BEIYUCICHUS MOIYJIS
CHJIBI TPEHUS CKOJIbKCHHUSI:
F,=u-N
1.13 | dedopmarus tena. Ynpyrue u Heynpyrue nedopmaruu. 3akoH YIpyroi
nedopmaryu (3aKkoH ['yka):
F=k-Al
1.14 | BceMupHoe TATOTE€HUE. 3aKOH BCEMHUPHOTO TATOTEHHUS:
F=g.m M
R2
Cuna TsbkecTH. Y CKopeHHe CBOOOTHOTO MaCHUSI.
dopmya i BBIUUCICHUS! CUITBI TSXKECTH BOJIM3U MOBEPXHOCTH 3EMIIH:
F =mg.
JIBrkenne tutaner BOKpyr ComHuoa. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs u neperpysku
1.15 | Umnynsc Tena — BeKTopHas (hu3udecKast BEIMYMHA.

p=mv

NMmnyibe cucTemsl Te.
N3menenune nmmyibsca. IMmysibe cuitb
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1.16

3aKoH COXpPaHCHUA UMITYJIbCA JJIA BaMKHYTOﬁ CHUCTCMBI TCII:

p=m,v, ¥ m,v, =Tonst.

PeaxtnBHOE nBUXEeHNE

1.17

Mexannueckast pabora. @opmyna st BHIYUCICHUS paOOThI CHIIBL:

A= Fscosa.

Mexannueckass MOIITHOCTD:

1.18

Kunernueckas u IIOTCHIUAJIbHAA SHCPI'HA.
CDOpMy.TIa JJIA BBIYUCIICHUA KUHETUYECKOMN OHCPIruu:

Teopema 0 KHHETHYECKOW SHEPTUH.

CDOpMYJ'Ia JJIA BBIYMCIICHUS HOTGHHHaHBHOfI OHCPIuM TCjia, IIOAHATOIO HAA

3eMJIei:;

Ep, = mgh

1.19

MexaHnueckas YHEPTUs:

E=Ec+E,

3aKOH COXpaHEHusi MexaHW4yeckod oHepruu. Dopmyna i
COXpPAaHEHUSI MEXaHUYECKON YHEPTUH B OTCYTCTBUE CUJI TPEHUS:

3daKOHa

E = const.

[IpeBpalieHre MEXaHUYECKON YHEPTUH MTPU HATTUYUH CUIIBI TPEHHUS

1.20

IIpocTbie MEXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prryar. MoMEHT CHJIBI;

M = Fl.

YcnoBue paBHOBECHS phlyara:

Mi+My+...=0.

IToaBY>KHBINA U HETIOABMKHBIN OJIOKH.

T0JIC3HAsA

KIIJI mpoCThIX MEXaHU3MOB, ' =

3aTpayeHHast
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1.21

JlaBieHue TBEpAOro Tena.
@opmyia 11 BBIYUCICHUS JAaBJICHHS TBEPAOTO TeNa:

JlaBnenue raza. AtmMocdepHoe AaBieHHE.
['unpocTatuyeckoe JaBieHUE BHYTPH KUTKOCTH.
®dopMya AJi BBIYUCICHUS JaBICHUS BHYTPH KUJKOCTH:

P =pgh+p,,

1.22

3akoHn [Tackans. 'mapaBnuueckuii mpecc

1.23

3aKoH ApXI/IMG,Z[a. (DOPMYJ'Ia JJIs1 OIIPCACIICHUA BI:ITaJIKI/IBaIOHleﬁ CHIJIBI,
IIGﬁCTBYIOHIGfI Ha TCJIO, IIOI'PYKCHHOC B ) KUIKOCTDb WJIH I'a3:

I:Apx. = ng '

VYcnosue miaBanus tena. IlmaBanue CYIOB U BO3YXOIIIIaBAHHC

1.24

Mexannueckue KojiebaHus. AMIUIMTYa, MEPUOJl U YacToTa KoJjeOaHUM.

dopmyia, CBSI3bIBAIOIIAS YACTOTY M MEPUOJT KoyteOanuit: V= _
T

1.25

MaremMaTndeckuii M NPYKUHHBIA MasTHUKH. lIpeBpamienune sHeprum
pU Kos1e0aTeIbHOM JBHKEHUN

1.26

3aryxatouue kosebanus. BeiHyx)aeHnbie konebanus. Pesonanc

1.27

Mexanunueckure BoJHbI. [IpoonbHbIE M TONIEpEYHbIEC BOJIHBL. [[JTMHA BOITHBI
Y CKOPOCTh PaCpOCTPAHEHUS BOJIHBI:

A=Vv-T

1.28

3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHNEe 3ByKOBOM BOJIHBI HA TPAHULIE
nByX cpel. IHdpa3Byk U ynbTpa3ByK

1.29

[IpakTruueckue paboThbl

N3mepenne cpeaHeit TUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPY>KUHBI; KO3 PUIMEeHTa TPEHUS CKOJIBKEHUSI; paOOTHI CUIIBI TPEHUS, CHITBI
YIPYTOCTH; CPEIHEH CKOPOCTH IBKEHHUS OpyCKa 110 HAKJIOHHOH MJIOCKOCTH;
YCKOpEHHS Opycka TpW JBIKCHUHM IO HAKJIOHHOW IUIOCKOCTH; YacTOTHI
U Tiepuojia KoJieOaHWN MaTeMaTUYeCKOTO MAasTHUKA; YacTOThl M TMEpPUOoja
KOJcOaHW TPYXKHHHOTO MasTHUKA, MOMEHTAa CHJIbI, JEHCTBYIOIIETO
Ha pbryar; paboThl CUJIBI YNPYTOCTH TPH TMOABEME TIpy3a C TOMOIIBIO
HETOJABMKHOTO 0JI0Ka; paOOThl CHJIBI YIOPYTOCTH TPU TOABEME Tpy3a
C TIOMOIIIBIO TTOABMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEJIOBOM CUIIbI OT 00BhEMa MOrPyKEHHOM
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YacTH T€Ja U OT IUVIOTHOCTH YKUJKOCTH; HE3aBHCHMOCTH BBITAJIKMBAOLLEH
CUJIBI OT MAacChl T€Ja; CHJIbI TPEHUS CKOJBXEHHUS OT CUJIbl HOPMAJIBHOTO
JABJIEHUS W OT poJa MNOBEPXHOCTH; CHJBI YIPYTOCTH, BO3HUKAIOIIECH
B IIPY>KHHE, OT CTENEHH JehopMaliiy Py KUHBI; yCKOPEHHUs Opycka OT yria
HaKJIOHA Hampapisgiolled; Mnepuoaa (4acToThl) KoJeOaHUN HUTSHOTO
MasiTHUKa OT JIJUHBI HUTH; MEpUOAa KOJeOaHUM MPYKUHHOTO MasTHUKA
OT MAacChl Ipy3a M KECTKOCTH IPYKUHBI; UCCIEAOBAHUE HE3aBUCHUMOCTH
Mepro/ia KoJeOaHuil HUTSIHOTO MAasiTHUKA OT MAcChl Ipy3a.

[IpoBepka ycia0BHUs paBHOBECHSI pblyara

1.30

@u3nvecKkue SABJICHUS B IPUPOJE: NPUMEPHI ABWKECHHS C Pa3IMYHBIMU
CKOPOCTSIMH B JXUBOW U HEXKHMBOM IIPUPOJE, HAEHUCTBUE CHUJIBI TPEHUS
B IIPUPOJAE U TEXHUKE, IPUIIUBBI U OTJIUBBI, JIBHKEHUE TUIaHET COITHEYHON
CUCTEMBI, PEAaKTUBHOE [BWXECHUE JKUBBIX OpPraHM3MOB, pblYarud B TeEJE
YeJI0BEeKa, BIUSHUE aTMOC(EPHOTOo 1aBICHUS Ha dKUBOM OPraHu3M, IJIaBaHUE
pbIO, BOCHPUATHE 3BYKOB >KUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3XO0

1.31

Texaudeckne ycTpoMCTBa: CIUAOMETP, JATUYMKH TIOJOKCHUSI, PACCTOSHUS
U YCKOPEHHMs, JUHAMOMETpP, MOAIIMITHUKHU, PAKEThl, pblYar, IMOJABUKHBINA
U HEMOJBWKHBIN OJOKH, HAaKJIOHHAs IUIOCKOCTb, MPOCThIE MEXaHU3MbI
B ObITy, cooOmarwmuecss COCylbl, yCTPOWCTBO  BOAONPOBO/IA,
TUAPABINYECKUNA TIPecc, MaHOMETpP, OapoMeTp, BBHICOTOMEp, MOPIIHEBOU
HACOC, apeoMeTp, OXOJOT, HCIOJIb30BaHWE YJIbTPa3Byka B  OBITY
U TEXHUKE

TEIIIOBBIE ABJIEHMA

2.1

OCHOBHBIC TIOJOKEHHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BelecTBa. Mojienu TBEpAOro, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHUMN
BemecTBa. Kpucrammuyeckue u aMmopgHbIe Tena

2.2

JBmwxenne dyactui BemiectBa. CBs3b  CKOPOCTH  JIBIDKEHHUS  YaCTHI]
¢ Temneparypoii. bpoynosckoe nBmwkenue, nuddy3us

2.3

CmauuBaHue 1 KalTMJUJIAPHBIC ABJICHUSA

24

TeruioBoe paclIMpeHue U CKaTue

2.5

TennoBoe paBHOBECUE

2.6

Buyrtpennsis sneprusi. Pabota u Teruionepenada kak criocoObl H3MEHEHUS
BHYTPEHHEUN YHEPIUU

2.7

BI/II[BI TCILIOIICPCAAYN: TCIIIIOIIPOBOAHOCTD, KOHBCKIUSA, NU3JTYUCHHUC

2.8

HarpeBaHHe n OXJaXICHUC TCII. KomnuecTBO TEmiIOTHI. VY nenbHas
TCIINIOCMKOCTD.
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Q = Cm(tz — tl)
2.9 3aKOH COXpaHEHHUsI SHEPTUH B TEIUIOBBIX MTpolieccax. Y paBHEHUE TEILIOBOTO
Oananca:
Q:1+Q2+..=0
2.10 | Ucnapenue u KoHAeHcanus. MI3MeHEeHNe BHYTPEHHEN SHEPIUM B MPOLIECCE
ucnapeHuss U KoHjeHcauuu. KumeHuwe >KuAKocTH. YJenbHas TeIoTa
napooOpa3oBaHus:
=2
m
2.11 | BnaxxHOCTB BO3ayXa
2.12 |IInaBnenne W KpucTauM3auusa. V3MeHeHHe BHYTpPEHHEW HHEpPIruu
IpY TUIABJIEHUU U KPUCTAJUIM3AlMU. Y IeJIbHAs TEIJI0Ta IUIaBJICHUS:
A=_"
m
2.13 | BHyTpeHHs 3HEprusi CropaHusi TOIIMBA. Y AeNibHAasl TEIJIOTa CrOpaHMs
TOIUINBA:
q=_
m
2.14 | Ilpunnumst padoTsl TemnoBbix asurareneit. KI1/I reroBoro nuraresns
2.15 | IIpakTtuueckue paboOThI
N3mepenne  yoenpHOM  TEIUIOEMKOCTH  METAUIMYECKOTO  LUIMHAPA;
KOJIMYECTBA TEIUIOThI, MOJyYEHHOTO BOJOW KOMHATHOM TeMIlepaTyphbl
(UKCUPOBAHHON Macchl, B KOTOPYIO OIyIIEH HarpeTbli LHUIUHD;
KOJIMYECTBA TEIUIOTHI, OTJAAHHOTO HArPETHIM HUJIMHIPOM, MOCIIE OMYCKAHHS
€ro B BOJly KOMHATHOM TeMIepaTypbl; OTHOCUTEIbLHON BIIaXKHOCTH BO3/yXa;
yAEJIbHON TEIJIOTHI MJIaBJICHUS JIbA.
HccnenoBanne U3MEHEHHsI TEMIIEPATYPhl BOJBI MPU PA3TUYHBIX YCIOBUSX;
SBIICHUSI TEIUIOOOMEHA TPH CMEUIMBAHUHM XOJOAHOW W TOpSYEeH BOJIBI;
npolecca uCrapeHus
2.16 | ®usmyeckue SABIEHUS B  NPUPOJE: TOBEPXHOCTHOE  HATSKEHHE
U KalmuUIApHBIC SBICHUS B MPHUPOJE, KPUCTAIIBI B MPUPOJE, HIITyICHHE
ConHua, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 0o0pa3zoBaHHE pPOCHI,
TyMaHa, UHesl, CHera
2.17 | Texnuueckue YCTpPOWCTBA:  KaMWUISIPbl, MPUMEPbl  HCIOJIb30BAHUSA

KpuCTallo0B, )KI/I)IKOCTHBII\/’I TEPMOMETpP, HAAaTUHUK TCEMIICPATYPbI, TCPMOC,
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CUCTEMA OTOIUJIEHUSI JJOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOuHa,
JIBUTATENIb BHYTPEHHETO CrOpaHus

3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onextpuzanus Tei. /[Ba Buga 3NeKTpUUYECKUX 3aps0B
3.2 | BaumoneiictBue 3apsokeHHbIX Ten. 3akoH Kynona
3.3 | 3aKOH CoXpaHEHUs IEKTPUUECKOrO 3apsiia
3.4 | Dnextpuyeckoe none. HanmpsokeHHOCTH anekTpuueckoro moss. [MpuHiun
CYTIEPIIO3UIINU STIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
3.5 Hocurenn osnextpuyecknx 3apsiinoB. [leHicTBHE AIEKTPUYECKOTO MO
Ha 3JIeKTpUUecKue 3apsaabl. [IpoBOAHUKY U AUDIEKTPUKU
3.6 | I[locTosiHHBIN >MeKkTpUYecKuil TOK. JleficTBus anexkTpuyeckoro Toka. Cuma
Toka. Hanpsioxenue.
1=
t
A
U=_
q
3.7 | DnexTpuyecKoe COMPOTUBIICHHE. Y JETFHOE ANEKTPHUIECKOE COTPOTUBIICHNUE:
r=P
S
3.8 3akoH OMa 118 yyacTKa 3JIEKTPUUECKOM LeTH:
U
l=_
R
3.9 ITocnenoBaTenbHOE COETUHEHNE TTPOBOAHUKOB:
h=L)U=U;+U; R=R; +R,.
[TapannenbsHoe coequHEHHE TPOBOHUKOB PABHOT'O COMPOTUBIICHHUSL:
R
_ 11
U1=U2; | = I1+ IZ; R=_",
2
CMeniaHHbIE COETMHEHUS TIPOBOTHUKOB
3.10 | PaGota 1 MOIITHOCTH JIEKTPUIECKOTO TOKA.
A=U-1-t;,P=U"1I
3.11 | 3akon JIxxoyns-Jlenma:

Q=1-R-t
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3.12 | OnbiT Dpcrena. MarHuTHOE TMOJ€ MPSMOTO MPOBOJAHHUKA C TOKOM. JIMHUU
MarHUTHOM UHTyKIIUH

3.13 | MarHuTHOE MOJ€ MOCTOSIHHOTO MarHuTa. B3anMozeicTBrue MOCTOSHHBIX
MarHuToOB

3.14 | JleiicTBUe MarHMTHOTO TOJISl HA MPOBOAHHUK C TOKOM

3.15 OnbiTel @apajesd. SABneHue 3JIeKTPOMAarHuTHON MHAYKIUU. [IpaBuio Jlenna

3.16 | [IpakTudeckue pabOTHI
N3mepenne 3IEKTPUYECKOTO COMPOTUBICHUS PE3UCTOPA; MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHUKE
(pe3ucTophl, JamIouyka), OT HaNpsHKEHUS HAa KOHIAX TMPOBOAHHKA;
3aBUCUMOCTH COIPOTHBIICHHS OT JJIMHBI IPOBOJHMKA, TUIOIIATA €0
MOTIEPEYHOT0 CEYCHUSI U YACIBHOTO COMTPOTUBIICHUS.

[IpoBepka npaBuia VIS ANEKTPUUECKOTO HaIPSHKCHUS
MpU TIOCIICIOBATEIPHOM COCIWHEHWN TPOBOJHHUKOB; TpaBHJIA IS CHIIBI
ANEKTPUUECKOT0 TOKa TPU MMapauIeIbHOM COCIUHEHUHM TPOBOJIHUKOB
(pe3ucTOophI U JTAMITOYKA)

3.17 | ®uzuyeckue SBJICHUS B MPUPOJE: AICKTPUUECKHUE SIBICHHUS B aTtMocdepe,
ANIEKTPUYECTBO JKMBBIX OPTaHW3MOB, MAarHUTHOE TIOJIe 3eMid, peid
MOJIFOCOB, POJb MAarHUTHOTO TIOJSI IS JKU3HU Ha 3emiie, MOJISIPHOE
CUSTHUE

3.18 | Texuuyeckue yCTpONCTBA: JCKTPOCKOT, aMIIEPMETP, BOJLTMETpP, peocCTar,
CUETUMK DJIEKTPUYECKON DSHEPruM, IIIEKTPOOCBETUTEIbHBIC TPHOOPHI,
HarpeBaTelbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MIPEIOXPAHUTEIN, DJCKTPOMArHUAT, SJIEKTPOJABUTATENb MOCTOSHHOTO TOKA,
TeHEePaTOP MOCTOSTHHOTO TOKa

3.19 | DnekTpoMaruuTHbIe BOIHBIL. [1Ikaia 31eKTpOMarHuTHRIX BOJIH

3.20 | JIyueBas Mmogenb cBeta. [IpsimonuHeiiHOe pacipocTpaHEeHUE CBETa

3.21 | 3akoH oTpaxkeHus cBeta. [lmockoe 3epkano

3.22 | Ilpenomiienue cBeTa. 3aKOH MPETOMIICHUS CBETA

3.23 | ducnepcus cBeTa

3.24 | Jlunza. Xox mydeir B nuH3e. DoKycHOE paccTosHUE TUH3BI. OnTHYecKas
CHJIa JIMH3BIL
D=1/F

3.25 | I'ma3 kak ontuueckas cucrteMa. OnTuiaeckue npudopsl
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3.26

[IpakTraeckue paboThI

H3mepenne onTUYeCcKO# CHITBI COOMpAroIIel IMH3bI; (DOKYCHOTO pacCTOSHHS
coOuparomield JuH3BI (10O CBOWCTBY paBEHCTBA pPa3MEpPOB TNpeaMeTa
U W300paKeHWs, Korja TpeIMeT pacloJioKeH B JBOWHOM (okyce),
MoKa3aTeJs MPEJIOMIICHHUS CTEKJIA.

HccnemoBanne CBOWCTBA HM300paKEHUsS, IMOJYYCHHOTO C TOMOIIBIO
coOuparolen TUH3bI, U3MEHEHUS (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU YTJIa MPETOMIICHHS CBETOBOTO JIyda OT YIJa MaJeHUs
Ha TPaHMIIE «BO3AYX — CTEKIIO»

3.27

@uznueckue sBjaeHUs B npupoje: 3atMenus ConHua u JlyHsl, nBeTa Ten,
ONTHYECKHE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakiiys, paayra, MUPax)

3.28

TexHudyeckre ycTpOWCTBA: OYKH, MEPHUCKOI, (oToammapar, ONTHYECKUE
CBETOBO/IBI

KBAHTOBDGIE ABJIEHUA

4.1

PanuoaktuBHocTh. Anb(da-, 6eta-, raMma-uznydeHusi. Peakiuu anbda-
u Oera-pacmnaja

4.2

OmnwiTel Pezepdopna nmo paccesHuto anbda-dactuu. [lnanerapnas mojnens
aToMa

4.3

CocTtaB aTOMHOI'O sapa. H3oTormbl

4.4

[Iepuon nonypacrmaia aTOMHBIX SIIEP

4.5

SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsA0BOIO U MAaCCOBOI'O YUCEI

4.6

®dusnueckune SBICHUS B TMPUPOJIC: €CTECTBEHHBINM pPaJIMOaKTUBHBINA (OH,
KOCMHUYECKHE JIyYd, PAAUOAKTUBHOE W3JIyYCHHE NPUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAMOAKTUBHBIX U3JyYCHU HA OPTaHU3M YEJI0OBEKa

4.7

TexHuyeckue yCTpOWCTBA: CHEKTPOCKOIN, WHAMBHUAYAJIBHBIA JIO3UMETD,
KaMepa BuiibCona, siiepHast sHepreTuKa
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