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®denepanbHas padoyas mporpamMma 1o yueOHomy mpeametry «Dusuka» (6a30BbIi
ypoBeHb) (mpeamerHas oOnacTb «EcTecTBeHHO-HaydHBIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — IIporpamma 1o pusuke, Pu3nka) BKIOYACT MOSICHUTEIBHYIO 3aMUCKY,
cofiepkanue oOydeHus, TIaHUPYEMbIe Pe3yJIbTaThl OCBOCHHS MPOTPaMMBbI 10 (DU3HKE,
TEMaTU4eCKOe TUIAaHUPOBAHUE, MepeueHb (KoaudukaTop) pacnpeaeacHHbIX M0 Kiiaccam
MPOBEPSIEMBIX TPEOOBAaHWU K pE3yJIbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTEIbHON
MpOrpaMMbl OCHOBHOT'O 00I1[ero oOpa3oBaHMsI U 3JIEMEHTOB COJEp)KaHus Mo (pusmke,
nepedeHb (KOAU(PUKATOP) TMPOBEPSIEMBIX TPeOOBaHUI K pe3ysbraTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHUs U SJIEMEHTOB
coJiepKaHus 1o (PHU3HKeE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢pu3HuKe Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsl COCTABIIECHA
Ha OCHOBE IMOJIO)KEHHI M TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOHM 00pa3oBaresibHOW mporpamMmsl, mnpeacraBieHHbix B PI'OC 000, a Takxke
¢ yueroM (enepanbHO paboydeld MporpaMMbl BOCIIUTAHUS U KOHIENIUU MTPENOIaBaHM
y4eOHoro npeamera «Puszuka.

Copepxanue mporpamMmbl 10  (U3MKE HampaBlIeHO Ha (QOopMHUpOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYaIOIIMXCSl U OPraHU3ALMI0 U3YyUEHUS (PU3UKU
Ha JEeATEIIbHOCTHOM OCHOBe. B mporpamme mno (usuke y4MTHIBAIOTCS BO3MOYKHOCTU
yueOHoro mnpenmera B peanusanuu TpedoBanuid PI'OC OOO k MmIaHUpyEeMbIM
JUYHOCTHBIM M METAaIllPpeIMETHBIM pe3yJibTaTaM OOyuYeHUs, a TaKKe MEXKIpPEAMETHbIC
CBSA3U E€CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOIO OOIIErO
o0OpazoBaHusl.

[Iporpamma 1o (u3MKe yCTaHaBIMBAET paclpelereHrue y4eOHOro Marepuaa
no rojaMm oOydeHus (MO Kjaccam), MpeajaraeT OPUMEPHYIO MOCIEI0BAaTEIbHOCTD
U3Y4YECHHUS] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS NPEIMETHOIO COIEPKAHMS U ydyeTe
BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

[Iporpamma no ¢usmke pazpaboTaHa C 1eJIbI0 OKa3aHUS METOAWYECKON MOMOIIU
YUUTEINIO B CO3/IaHUU pabouelt mporpaMMsl 10 y4eOHOMY IIpEeIMETY.

®uznka SABISIETCS CUCTEMOOOPA3YIOIIMM JJIi €CTECTBEHHO-HAYUYHBIX YYEOHBIX
PEeIMETOB, MOCKOJIbKY (PU3MUYECKHe 3aKOHBI JIe)KAT B OCHOBE MPOLECCOB U SIBJICHUM,
U3y4aeMbIX XHMMHEH, Ouoisiorueil, actpoHoMueid u ¢uznueckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHUHY MHpa, NPENOCTaBIsieT HaumOoJiee SICHbIE
oOpa3lbl MPUMEHEHUsT HAYyYHOTO METOJla IO3HAHMS, TO €CTh CI0co0a MOJNyYeHHUS
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 TUaBHBIX 3a7ad (PU3NYECKOTOo OOpa3oBaHUA B CTPYKType OOIIETo
00pa30BaHuUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH M MHTEpeca
K HayKe y 00y4aromuxcsl.



denepanbHas padouas nporpamma | duszuka. 7—9 kiaccel (0a30BbI YPOBEHB)

Nzyuenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINONATacT OBIAJACHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTE€CTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAy4YHO OOBSCHSATH SIBJICHUS,

OLICHWBAaTb W  TOHHUMATH OCOOCHHOCTH  HAy4YHOTO  HCCIJICOBAHMS,

UHTEPIPETUPOBATh JAaHHBIE W  HUCIOJb30BaTh HAyyHblEe JIOKa3aTelbCTBA
IUI TIOJTyYEHUS BHIBOJIOBY.

[{enn n3yueHus GU3UKU HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS OMPEICIICHBI
B KOHIICTIIMM TpenojaBaHusi ydeOHoro mnpeamera «@Pu3mka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIx Poccuniickon ®enepanun, pean3yIoINnX OCHOBHBIE
o011e00pa3oBaTeIbHbIC TPOTPAMMBI.

Henu uzyuenust pusmku:

NpUOOpEeTEeHUE MHTEpeca M CTPEMJICHUS OOYYaroIIMXCS K HaydHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE IO3HaHus M (popMHpoBaHUE
HCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSIM;

(opMUpOBaHHE HAay4YHOTO MHPOBO33PEHUS KakK pe3yibTara M3yYEHUS OCHOB
CTpOCHHS MaTepuu U (QyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

(GopMupoBaHHE MPEJICTaBICHUA O POIM (QUIMKA UIsI  Pa3BUTHUS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymeld mpodecCuoHATbHON
NEeSATEIbHOCTH, CBSI3aHHON C (PU3MKOW, MOATOTOBKA K JalbHEIIeMy 0OOy4eHHUIO B 3TOM
HaTpaBJICHUN.

JlocTikeHre 3THX LieJied MporpaMMel Mo (U3UMKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHMsI 00ECTIEYNBACTCS PELICHUEM CIIEIYIOIINX 3aa4:

npuoOpeTeHNe 3HAHUNW O JHUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKHUX,
TETUIOBBIX, DJIEKTPUYECKHUX, MATHUTHBIX M KBAHTOBBIX SBIICHUSX;

NpUOOpETCHNE YMCHHUH ONHCBhIBAaTh M OOBSACHATHL (U3HUYCCKHE  SBJICHUS
C MCTIOIH30BAaHUEM TOYICHHBIX 3HAHUI;

OCBOEHHE METOOB PEIICHUsI MPOCTEHINNX PACUYETHBIX 337a4 C MCIOJIb30BAHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOMIOJATh NPUPOJHBIC SBJICHUS U BBINOJHATH OIBITHI,
nabopaTtopHble pabOThl W JKCHEPUMEHTAIbHbIE HCCIEAOBAHUS C MCIOIb30BAaHUEM
U3MEPUTENbHBIX IPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ HHpOpMaIUe (HU3NIECKOTO COJECPIKAHMS, BKITFOYAs
MH(GOPMALIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3UKH, aHAIU3 U KPUTHYECKOE
OIICHHBaHUE WH(OPMAITIH;

3HAKOMCTBO cO cdepamu mnpodeccroHaIbHONH ACATEIBHOCTH, CBSI3aHHBIMH
C u3MKOW, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMM Ha JOCTHKECHHSIX
¢bu3nUecKoi HayKHu.

OO1iee 4YMCiIO YacoB, PEKOMEHIOBAHHBIX MJiI M3ydeHUs (U3UKH Ha 0a30BOM
ypoBHE, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJen0), B 8 kinacce — 68 yacos
(2 yaca B Hezento), B 9 kinacce — 102 yaca (3 yaca B HEZIEIIO).
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[Ipennaraemslii B mporpaMMe no pu3nkKe nepeueHb J1abopaTOPHBIX paboT U OTIBITOB
SBIISICTCSI PEKOMEHIATEIbHBIM, YUUTEINb JIEJIaeT BBIOOP MPU MPOBEACHUH JIaO0OPATOPHBIX
pabOT W ONBITOB C YYETOM WHAMBHUIYAIbHBIX OCOOCHHOCTEW OOydYalolIuXcs, CIHCKa
AKCIIEPUMEHTATIBHBIX 3aJJaHuil, PeIaracMbIX B paMKax OCHOBHOTO IOCYIapCTBEHHOTO
9K3aMeHa 1o (PH3HKE.
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COLEPKAHUE OBYUEHMUA
7 KUIIACC
Du3uKa 1 ee poJb B IO3HAHUM OKPY:KaIOLIEro Mupa
®usuka — Hayka o npupoxae. SAsmeHus npuponasl. Dusznueckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BennyuHbl. M3Mepenne ¢pusndeckux BenuunH. Ousnueckue npudopsl.
[TorpemnocTs n3mMepennii MexayHapoHas CUCTEMA €INHULL.

Kak ¢usuka wu  [gpyrue  eCTECTBEHHbIE HAayKH  HU3Y4alOT  IPHUPOAY.
EcTecTBeHHO-HaY4YHBII METOJ TO3HAHUS: HAOII0EHUE, IOCTAHOBKA HAYYHOT'0 BOIIPOCa,
BBIJIBUJKEHUE TUIIOTE3, IKCIIEPUMEHT 10 IPOBEPKE TUIOTE3, 00BACHEHNE HAOIIOAAEMOT0
saBieHus. Onucanue GU3NUECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Jlemoncmpayuu
Mexannueckue, TEIIOBbIC, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHS.
duznyeckue MpUOOPHI U MPoIIeypa MPAMBIX U3MEPEHUM aHAJIOTOBBIM M LIU(PPOBHIM
pUOOPOM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre MEeHbI JeIeHUs MKaAIbl U3MEPUTEIHFHOTO Tproopa.

N3mepenne paccTosHUM.

N3mepenune o0bemMa )KUAKOCTH M TBEPAOTO Tea.

Omnpenenenue pasMepoB MajbIX TEJ.

W3mepenue Ttemmeparypbl MpH MOMOIIHM KHIKOCTHOTO TEPMOMETpa M AaTunKa
TEMIIEPATYPHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3BI: JAATBHOCTD MOJETa MIAPHKa,
MYUIEHHOTO TOPU30HTAIILHO, TEM O0JIbIlIEe, 4eM OO0JIbIlIe BHICOTA ITYCKA.

IlepBoHaya/ibHbIE CBEICHUS O CTPOCHHH BelIeCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOECHHE BELIECTBA.

JIBmxeHne yactul BenectBa. CBSI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIl.
BbpoyHoBckoe nBuxkenue, nuddysus. BzanmoaencTBue 4acThil BEMECTBA: TPUTSHKEHUE
1 OTTAJKABaHUE.

ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOEHUE TIa30B, XUAKOCTEM M TBEPIBIX
(kpucTaymyeckux) Ted. B3auMocBs3b MEXKIy CBONCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX U HUX AaTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBHYKEHUS.

Ha6nronenune nuddysun.

HabGmronenve sBrneHul, OOBSICHSIONUXCS TPUTSHKEHUEM WM OTTaJIKWBAaHUEM
YaCTHII BEIIECTBA.



denepanbHas padouas nporpamma | duszuka. 7—9 kiaccel (0a30BbI YPOBEHB)

Jlabopamopmvie pabomwi u onvimol
OreHka TuaMeTpa aToMa METOI0M PSIOB (C UCTIONIb30BaHNEM QoTorpaduii).
OnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
OnbBITHI 110 0OHAPYKEHUIO ISHCTBUS CHIT MOJICKYJIIPHOTO TTPHUTSKCHHSI.

JIBH:xeHMe U B3auMO/IeiCTBHE TeJl
Mexannueckoe nBuxeHue. PaBHoMepHOe 1 HepaBHOMEpHOE JBUKEeHHE. CKOPOCTb.
CpenHsisi CKOpOCTh ITPU HEPABHOMEPHOM JIBUKEHUHU. Pacyuer ImyTy U BpeMEHU IBUKEHUS.
SBneHne UHEPIMU. 3aKOH UHEpIMU. B3auMmoielicTBUE TeN KaK MPUYMHA U3MEHEHHUS
CKOpPOCTH JIBMKECHMS Tell. Macca Kak mMepa MHEPTHOCTH Tena. [IIMOTHOCTH BemiecTBa.
CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00beMa BEIIECTBA.

Cuia kak XapakTepucTuka B3auMozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3mepenune cumbl ¢ TOMOIIBIO TMHAMOMETpA. SIBJICHUE TATOTEHU U crJia TskecTH. Cuna
TSKECTH Ha Apyrux raHerax. Bec tena. HeBecomocTs. CrioxkeHue cuil, HapaBIEHHBIX
no oaHou mnpsMoil. PaBHoxeicTByromas cui. Cuna TpeHUs. TpEeHHUE CKOIbKEHUS
Y TPEHUE TOKOsI. TpeHne B mpupoie U TEXHUKE.

Jlemoncmpayuu
Ha6nronenue MexaHMuecKoro IBMXKESHHUS Tela.
N3mepenune ckopocTr MPSMOJIMHENHOTO JIBUKEHHS.
Ha6nronenue siBneHust HHEPIUU.
Hab6nronenue usmMeHeHus: CKOpOCTH MPY B3aUMOICHCTBUU TE.
CpaBHeHHE Macc 10 B3aMMOJICVCTBUIO TE.
CrnoxeHue cui, HapaBJIEHHBIX MO OJHOM MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHre CKOPOCTH PABHOMEPHOTO JIBHKEHHUS (IIApUKa B KUAKOCTH, MOJEIH
ANEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).

Onpenenenre cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM MIapuKa 0 HAKJIOHHOU
IUIOCKOCTH.

OnpeneneHre IIOTHOCTH TBEPAOTO TEIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (AedopMaliin) Mpy>KUHbI
OT MPHUJIOKEHHOMN CHJIBI.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl TPEHHSI CKOJIBKEHHUS OT BEca Tella
Y XapaKTepa COMPHUKACAIOLINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJ, dKUIKOCTEN U ra30B

HaBnenne. CrnocoObl yYMEHBIIIEHUS W yBeJIWYeHUs AaBicHus. [laBieHue rasa.
3aBUCHUMOCTH JaBJICHUS raza oT o0bema, TemiepaTypsl. [lepenaya naBneHust TBEpIbIMU
TeJlaMH, SKUAKOCTSIMU M razamMu. 3akoH Ilackans. IlHeBMaTMuecKkhe MAIlIUHBI.
3aBUCUMOCTh JIaBJICHUSI JKUIKOCTH OT TIIyOMHBL. [wWapocTtaTudeckuid mapaaokc.
CooOmmatomuecs cocynbl. [ 'uapaBirueckiue MEXaHU3MBI.

Atmochepa 3emumn u armocepHoe mgamieHue. I[IpUuuHBI CyIECTBOBAHUS
BO3AylIHON o00omouku 3emnu. OmnbiT Toppuuennu. W3mepenune armocdepHOro
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JaBJIeHUA. 3aBUCHUMOCTh aTMOC(HEPHOrO NaBJICHHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOc(hepHOTro J1aBJICHHUS.

JlelicTBUE MKUIKOCTH M Ta3a Ha IMOTPYKEHHOE B HUX Teo. BbeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxorniaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TeMIEpaTyphl.

[lepenaua qaBneHuUs )KUIAKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBieHue aeiicTBUs aTMOC(HEPHOTO TaBICHUS.

3aBUCHMOCTh BBITAJIKUBAIONICH CUJIBI OT OOBbeMa MOTPY>KEHHOM YacTu Tena
Y TJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKHUIKOCTH.

VYcnoBue 1aBaHWs TeN: IUIaBaHWE WM TIOTPYXKEHUE Tel B 3aBHCHUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN TEJa U KUAKOCTH.

JlabopamopHvie pabomul u onvimol

HccnegoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT oO0ObeMa MOTPYKEHHOU
B KUJIKOCTb YaCTH TeEJIA.

OnpeneneHrne BBITAIKUBAOIIECH CWIBI, JCHCTBYIOLIEH HA TEJO, IMOIPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOUIEH CHJIBI, JEHCTBYIOLIEH Ha TEJO
B JKAJIKOCTH, OT MACChI TEJIA.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKHUBAIOIIECH CUJIbI, TEUCTBYIOLIEH
Ha TEJIO B )KUJKOCTH, OT 00beMa MOTPYKEHHOM B )KMJIKOCTh YaCTH TeJa U OT IJIOTHOCTH
AKHUIKOCTH.

KoHcTpynpoBaHre apeomeTpa WIM KOHCTPYMPOBAHHUE JIOJKH M ONpEIEICHUE €€
IPy30II0ABEMHOCTH.

PaGoTa 1 MOIIHOCTB. JHEPrus

Mexanuueckas padbota. MOIIHOCTb.

[IpocTble MEXaHU3MBI: pblyar, 0JIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBuiio paBHOBecus
peiuara. [IpuMeHeHue mpaBuiia paBHOBECUS pblyara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. Koadduiment nonesnoro aevictus (nanee — KIIJ[) mpocTbix MEXaHU3MOB.
[IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.

Mexanuueckas sHeprus. Kunernueckasi u noteHunanbHas sueprus. [lpespaiienue
OJIHOTO BHUJA MEXaHWYECKOW HSHEprud B Jpyro. 3aKOH COXpPAHEHUS HHEPTrUu
B MEXaHUKE.

Jlemoncmpayuu
[IpuMepsl MPOCTHIX MEXAaHU3MOB.
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Jlabopamopmvie pabomwi u onvimol

Onpenenenrie pabOThl CWIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHUU Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

Hccnenosanne ycnoBui paBHOBECUS pblyara.

N3mepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

N3ydenue 3ak0Ha COXpaHEHHS] MEXAHUYECKOW DHEPTUN.

8 KJIACC

TenoBble sABJICHUSA

OCHOBHBIE MOJ0KEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHHS BEIIECTBA.
Macca u pazmepsl aTOMOB M MOJIEKYJI. OMBIThL, OITBEPKIAIOIIUE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopgenu TBepAOro, JKHAKOTO W  Ta3000pa3HOrO  COCTOSHUM  BEIIECTBA.
Kpucrannmueckue u amopduble Tena. OObSACHEHHE CBOWCTB Ta3oB, KHUAKOCTEH
U TBEPABIX TEJI HA OCHOBE IOJOKEHUM MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.
CmaumnBaHKe U KallWJUISIPHBIE SBJICHUS. TeIIOBOE pacCllMpPEHNE U CKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YaCTHLL.
Buytpennsis sHeprus. CnocoObl M3MEHEHUsT BHYTPEHHEH HHEpPruu: Teruionepeaayda
U coBeplieHHe paldoThl. Buapl Temnonepegaun: TEIUIONPOBOJHOCTb, KOHBEKIIHS,
M3JIy4YCHHUE.

KonuyecTBo TemyioTel. YenpHas TEIJIOEMKOCTh BellecTBA. TermnooOMeH
U TEIJIOBOE paBHOBecHE. YpaBHEHHE TEIJIOBOro OanaHca. [lnaBienue u oTBepaeBaHue
KpUCTAJUIMYECKUX BEIIECTB. YJenbHas TemioTa MasieHud. IlapooOpa3zoBanue
u koHaeHcanms. HWcmapenme. Kumenwe. VYnuenbHas Teruiota mapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

BrnaxxHocTth Bo3ayxa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIUIOTA CTOPAHUSL.

[Tpunuunel padots! TerwtoBbix apurarenei KIIJ[ TemnoBoro neuratens. TemnnoBbie
JIBUTATEIH U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpPaHEHHMS U MPEBPAILLECHUS YJHEPTUH B TEILIOBBIX MPOIIECCAX.

Jlemoncmpayuu
Habnronenue 6poyHOBCKOTO JIBUKEHUS.
Habmonenue nuddysumn.
HaOmronenue siBiaeHui cCMauyuBaHUs U KalTWJUTSIPHBIX SIBICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
N3menenune napienus ra3a npu u3MeHeHn 00beMa 1 HarpeBaHUU UJTH OXJIAKICHUU.
[IpaBuia u3MepeHus: TeMIIEPaTyphl.
Bunbl Temonepenayn.
OxJta>kieHue Mpu COBEPLIEHUU PaOdOTHI.
HarpeBanue npu coBepiiieHnr paboThl BHEITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IuYHBIX BEIIECTB.
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HaOmronenne kurenus.
Habmronenue noctossHCTBA TEMIIEpaTyphl MPHU TIJIaBJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.

JlabopamopHhvie pabomul u onvimol

OnbIThI 110 0OHAPYKEHUIO NEUCTBUS CUII MOJIEKYJISIPHOTO ITPUTSKEHUS.

OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnpITHl IO HAOIIOJAEHUIO TEIMJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
Tel.

Omnpenenenue 1aBaeHUs BO3AyXa B Oa/NIOHE IIIPUILIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJIEHHS BO3AyXa OT €ro oObema
Y HarPEBAHUSI UJTU OXJIAXKICHMSL.

[IpoBepka rumnore3bl JIMHEHHONM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KMJIKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenue n3MeHeHnsi BHyTPEHHEN SHEPIUU Tena B pe3yJIbTaTe TeIuIonepeaadn
U pa0dOThI BHEIIHUX CHUJI.

HccnenoBanue siBIE€HUS TEIIOOOMEHA MPU CMEUIMBAHUM XOJOJHOW M ropsiuen
BOJIBI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOrO BOAOW IIPH TEIOOOMEHE
C HarpeThIM METAINYECKUM LUITUHAPOM.

Ornpenenenue y1eIbHON TEMIOEMKOCTH BEIECTBA.

HccenenoBanue nponecca MCapeHHus..

Ornpenenenre OTHOCUTENBHON BIAKHOCTH BO3AyXa.

Onpenenenue yneabHON TEIIOTHI IIJIaBICHUS JIbAA.

JJleKTpUYecKre U MATHUTHDIE SIBJICHUS

OnexkTpuzaums Ten. J[Ba pona dSIIEKTPUYECKHX 3apsAloB. BiaumopnerncrBue
3apspKEHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTh CHITbI B3aUMOJIEHCTBUS 3apSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEIAMH).

OnekTpuueckoe mnojne. HanpspkeHHOCTh  anekTpudeckoro mnois.  [IpuHiun
CYTIEPIIO3UIINH YJIEKTPUIECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsA/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3apsl.
Crpoenne atoma. IIpOBOOHMKM M IUAIEKTPUKU. 3aKOH COXPAHEHMS BJIEKTPUYECKOTO
3apsna.

DJIEKTPUYECKHAN TOK. Y CIIOBHS CYLIECTBOBAHUS JIEKTPUUECKOIrO TOKa. McTounnku
NOCTOSSHHOTO TOKa. JIEHCTBUSA SJEKTPUYECKOTO TOKa (TEmIOBOE, XHUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B AKHUIKOCTSIX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DinekTpudyeckoe HampsikeHue. ConpoTUBIEHUE
MPOBOAHUKA. YIEJIIbHOE COMPOTHBIICHUE BellecTBa. 3akoH Oma Jyuisi ydacTKa LemHu.
[TocnenoBarenpHOE M MapauIeIbHOE COETUHEHUE ITPOBOTHUKOB.

PaboTa n MOIITHOCTH ANIeKTpUYeCcKoro Toka. 3akoH Jxxoyms—JIenna. DnekTpuueckue
LENU U NOTPEOUTENN ANEKTPUUECKOM aHeprun B ObITy. KopoTkoe 3aMbIkaHue.

10
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IlocTtosiHHBIe MarHuThl. B3ammoaencTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOE
nosje. MarHuTHOE 1ojie 3eMJIM U €ro 3HaueHMe ISl sKu3HU Ha 3emiie. OnbIT DpcTena.
MarauTHoe ToJI€ 3JICKTPUUYECKOro TOoKa. IIpuMeHeHHue 3JIEeKTPOMArHUTOB B TEXHHKE.
JlelicTBME MAarHUTHOTO TOJSl HA IPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSHHOTO
Toka. HMcnonb3oBaHHWE ~ DJNEKTPOJBUTATENCd B TEXHUYECKHUX  YCTPOMCTBaAxX
Y Ha TPAHCIIOPTE.

Onbitel ®apanes. SBaeHHE 3JIEKTPOMArHUTHOW HWHAYKUMM. I[IpaBuno JleHia.
Onektporeneparop. CriocoObl MOTYUYCHHUS AICKTPUUSCKON IHEPTUM. DJICKTPOCTAHIIUH
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTUH.

Ilemoncmpayuu
DJeKTpU3aLus Tel.
JIBa poja 3JIEKTPUUYECKHUX 3aPA0B U B3aUMOJICCTBUE 3aPSIKEHHBIX TEII.
Y CTpONCTBO U AEHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpoBOTHUKY Y TUBJIEKTPUKHU.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTouyHMKHM TTOCTOSTHHOTO TOKA.
JIlencTBUS IEKTPUUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B KHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepeHne cuipl TOKa aMIIEpMETPOM.
N3mMepenne 351eKTpUueCKOro HanpsiKEHUsI BOJIbTMETPOM.
Peocrar 1 marazuH COpOTUBIICHUHN.
BzanmopaercTBre NOCTOAHHBIX MArHUTOB.
MoaenvupoBaHue HEBO3MOKHOCTH PA3/ICJICHHUS MIOJIFOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OmnebIT Dpcrena.
MarauTHOE 1oJjie TOKa. DJIEKTPOMAarHur.
JlercTBME MAarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA.
HccnenoBanue siBIIeHUS SJIEKTPOMArHUTHOM MHIYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTH HaIlPaBJICHUS MHIYKIIHOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHHS.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

JlabopamopHhvie pabomul u onvimol
OnbITHI 110 HAOJTIOICHUIO SJICKTPU3AIIUHU TeI MHIAYKIIUECH U TIPYU COTPUKOCHOBEHUH.
HccnenoBanue IeHCTBUS SJIEKTPHUUIESCKOTO MOJIS Ha TPOBOJIHUKH U THAJICKTPHUKH.
COopka u mpoBepKa padOTHI JIEKTPUUYCSCKOM I[EIH TOCTOSHHOIO TOKA.
H3mepenue u peryarupoBaHUe CHJIbI TOKA.

11
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N3mepenne u perympoBaHue HaNPsKEHMUSL.

HNccnenoBanne  3aBUCMMOCTH  CWJIBI  TOKA, MAYIIETO  4e€pe3  PE3UCTOop,
OT CONPOTHUBIICHHS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbIThl, NEMOHCTPUPYIOIIHME 3aBUCUMOCTb JJIEKTPHYECKOTO  COMPOTUBIICHUS
IIPOBOAHUKA OT €r0 JJIMHBI, IUIOIIAIN [TOIIEPEYHOTO CEYEHUs U MaTepHraia.

[IpoBepka npaBuia CIOKEHUS HANIPSIYKEHUI MPH MOCIE0BATEIbHOM COESIUHEHUH
JBYX pE3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA IPU MAPAJIIETBHOM COEIMHEHNUN PESUCTOPOB.

Onpenenenne pabOTHI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTM  CWJIBI  TOKA, MAYHIETO 4Yepe3  JAMIIOUKY,
OT HANPSLKEHUS HA HEW.

Onpenenenne KIIJI HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMOIEUCTBUS TOCTOSIHHBIX MArHUTOB.

N3yyeHre MarHUTHOTO TIOJI IOCTOSIHHBIX MAarHUTOB IMpH UX OOBEAMHEHUU
U pa3JEIICHUH.

Hccenenoanue qedCcTBUSA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

N3ydenue nelcTBUs MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3yueHue paboThl AIEKTPOIBUTATENS.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHY.

OMBITHI IO UCCIIETOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW HHIYKIIUU: UCCIIEOBAHNE
M3MEHEHHMM 3HaYCHMS U HAIIPABJICHUS] HMHAYKIMOHHOTO TOKA.

9 KJIACC

Mexannuyeckue siBJICHUS

Mexannueckoe  JaBWXKEHME. MarepuanbHas  Touyka. (Cucrema  OTcyeTa.
OTHOCUTENBHOCTh ~ MEXAaHUYECKOTO  JABWKEHUA. PaBHOMEpHOE  MIPSMOJHUHENHOE
nBwkeHue. HepaBHOMepHOe mpsAMosiMHENHOE ABWkeHne. CpenaHsis W MIHOBEHHas
CKOPOCTb TeJa P HEPABHOMEPHOM JBHKCHUU.

Yckopenue. PaBHoyckopeHHOE TIpsSiMOJIMHEHOE NBIKeHHe. CBOOOIHOE TIajIeHHE.
Onpitel N'anunes.

PaBHOMepHOE nBIKEHWE MO OKpYXHOCTU. llepwon u dactora oOpareHws.
JIuHenHas u yriioBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepBbii 3akoH HrproTona. Bropoit 3akoH Hperorona. Tpermit 3akoH HproroHa.
[IpuHIMD CyTIEpIIO3ULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHUSI CKOJbKEHUS, CUJia
TPEHHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTECHHUS. Y CKOPEHHE CBOOOHOTO TafCHUSI.
JBmxenune mianetr Bokpyr ComnnHua. IlepBas kocmuueckass ckopocTb. HeBecomocThb
U TIEPETPY3KHU.

12
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PaBHOBecue wmarepuasibHON Touku. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPZOTO TeJIa C 3aKPEIIEHHOM OChIO BpalleHuss. MoMeHT cuibl. LeHTp TsxecTn.

Nmnynsc Tema. M3MeHenune wummynbca. Wmiynbc cunbl. 3aKOH COXpaHEHHS
nMITyJbca. PeakTuBHOE ABMKEHHE.

Mexannueckass paboTa U MOIIHOCTh. PaGoTa cui TsKeCcTH, YNPYrocTd, TPEHUS.
Cas13b sHepruu u padboThl. [loTeHnnanpHast SHEPTHs Tena, MOAHITOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHunanbHas sHeprus cxaron npyxxuHsl. Kunertndeckas sneprus. Teopema
0 KUHETUYECKOM 3HEPIUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPrUU.

Jlemoncmpayuu

HabGmonenne MEXaHMYECKOTO NBIDKCHHS Tella OTHOCHTEIBHO Ppa3HBIX Tl
oTCUeTa.

CpaBHeHUeE MyTel U TPACKTOPU IBU>)KEHUSI OJHOTO U TOTO € TeJIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenre CKOpOCTH U YCKOPEHHUSI HPSIMOJIMHEMHOTO JBUKEHUS.

HccnenoBanue mpu3HakoB paBHOYCKOPEHHOT'O JBUKEHUS.

HaOnronenue nBuxeHus Teia o OKPY>KHOCTH.

HaGmoneHnne MexaHWMYECKUX SIBJICHHUM, TMPOUCXOMASIIMX B CHCTEME OTCYeTa
«Tenexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JIBIDKEHHH OTHOCHUTEIBHO KaOWHEeTa
(du3uKH.

3aBHUCUMOCTh YCKOPEHHS TEJIa OT MAcChl TEJIA U ICHCTBYIOIIEH HA HETO CHJIBL.

HaOnronenue paBeHCcTBa CUJI IPU B3aMMOICHCTBUH TEII.

N3meHneHune Beca Tena npu yCKOPEHHOM JIBUKEHHM.

Ileperaua uMiynbsca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOAECICTBUH.

CoxpaHeHne UMITyJibca IIPU a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUH.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHMYeCKOM SHEPTUU TIPU CBOOOTHOM I1aJICHUH.

CoxpaHeHHE MEXAHUYECKOW OHHEPruu TMpU JBWXKEHUU Tella TOJ JCUCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpyHnpoBaHue TpakTa I pa3roHa M TadbHEHIIIET0 paBHOMEPHOTO JBHIKEHUS
IIapyKa WA TEICHKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJIBKEHUS OpyCKa WM JBWIKEHUS IIapuKa
110 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenre yCKOPEHUs Teja MPU PAaBHOYCKOPEHHOM JIB)KCHUU T10 HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TTyTH OT BPEMEHU TIPHU PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HaYaJIbHOW CKOPOCTH.

13
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[IpoBepka TUIOTE3Bl: €CIM NMPU PABHOYCKOPEHHOM JBIDKEHHUH O€3 HaudajabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJi HEYETHBIX YHCETI, TO COOTBETCTBYIOIIUE MPOMEKYTKHU
BpPEMEHH OJMHAKOBBI.

HccnenmoBanne 3aBHCUMOCTH CHJIBI TPEHHUS CKOJBXCHHSI OT CHJIBI HOPMAJIBbHOTO
JaBIICHUSL.

Omnpenenenre koduIeHTa TPEHUS CKOJTBKCHUS.

OnpenenenHre KECTKOCTH PYKUHBI.

OmnpeneneHrie pabOTHI CHIBI TPEHHUS TPH PAaBHOMEPHOM JBIDKCHUHM Tela
110 TOPU30HTAILHON MTOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YOPYTOCTH MPHU MOIBEME Tpy3a C HCIOIH30BAaHHEM
HETIOJIBMKHOTO U TIOJIBUYKHOTO OJIOKOB.

N3yueHune 3ak0Ha COXpaHEHUS SHEPTUU.

MexaHn4yecKkue KoJ1e0aHUsA M BOJTHbBI

KonebarenbHoe naBuwxkeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHWI: NEepHUoL,
4acToTa, aMIUINTyZa. MareMaTH4ecKuil W TpYKUHHBIA MasTHUKHU. [IpeBpainenune
SHEPTUM MPHU KOJIeOATETbHOM IBUKEHUH.

3aryxaromue kosneOaHusi. BeiHykneHHble konebanus. Pezonanc. MexaHnuueckue
BOoJIHBL. CBOICTBA MeXaHWYeCKUX BOJH. [IpomosibHBIE M monepedHble BONHBL [{nnHa
BOJHBI M CKOPOCTb €€ pacnpoCTpaHeHHs. MexaHHYecKHue BOJHBI B TBEPIOM TeEJIE,
CEHCMUYECKUE BOJIHBI.

3ByK. ' pomMKoCTh 3ByKa 1 BicoTa TOHA. OTpaxkeHue 3Byka. MH(}pa3Byk U ynbTpa3ByK.

Jlemoncmpayuu
Hab6nronenue xonebanuii Tes o1 ASMCTBUEM CHITBI TSDKECTH U CHITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOntonenue BoIHYXIEHHBIX KOJIEOaHUM U pe30HaHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimoi

Omnpenenenre 4acToThl U Mepuo/ia KoueOaH!il MaTeMaTHYeCKOro MasTHUKA.

OnpeneneHre 4acTOThI U MeproAa KoJieOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH NepHoAa KoieOaHUM MOABEIIEHHOr0 K HUTHU Ipy3a
OT JJIMHBI HUTH.

HccrnegoBanue 3aBUCMMOCTH Tepuoja KojleOaHWi MPY>KUHHOTO MasTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTHU Mepuoja KojeOaHui Tpy3a, MOJBEUICHHOIO K HUTH,
OT Macchl Ipy3a.

OmnbITEL, JEMOHCTPUPYIOUINE 3aBUCHMOCTh TMEpHOAa KOJICOaHWH TPYKUHHOTO
MasiTHUKa OT MacChl rpy3a U K€CTKOCTH MPY>KUHBI.

W3mepenune yckopeHus: CBOOOTHOTO TTa/ICHHSI.

14
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DJIEKTPOMATHUTHOE M0JI€ U 3JIeKTPOMATHUTHbIE BOJIHBI

DIIEKTPOMAarHuTHOE ToJIe. DIIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
ANEKTpOMArHuTHeIX  BoiH. Illkama  asJexkTpoMarHUTHBIX — BoJH. Vcmonb3oBanue
AIIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas nmpupojia ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHwvie pabomul u onvimol
W3y4eHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMITLHOTO TeneoHa.

CeeToBbI€ IBJICHUS

JlyueBas mognenw cBera. Mcroununkum cgera. [IpsimonmMHENMHOE pacnpOCTpaHEHHE
ceera. 3atmenuss CosHma u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

[Ipenomnenne cBera. 3akoH mpenoMiieHHs cBera. llomHOe BHyTpeHHee
OTpakeHue cBeTa. VCnoap30BaHME MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xopn nydeit B nuH3e. Ontuueckas cucrema ¢oToanmnapara, MUKPOCKOIa
u Teseckomna. ['11a3 kak ontuyeckas cucreMa. bim3opyKoCTh U 1aIbHO30PKOCTb.

Pasznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHA. Cr0KeHNE CIEKTPaAIbHBIX
1BeToB. Jlucnepceus cBera.

Jlemoncmpayuu
[IpssmMonMHENHOE pacIpOCTPAHEHHE CBETA.
OtpaxeHune cBeTa.
[Tonyuenne n300pa>keHU B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTHYeCcKU CBETOBO/I.
Xon nydei B coOuparoleit JImH3e.
XO0J1 Iyuer B pacCenBarOLIEH JTUH3E.
[Tony4yenue n3o00paxeHuil ¢ MOMOILBIO JIUH3.
[Tpuntun nevictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.
Mopenn rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tony4yenue Gexaoro cBeTa NpH CI0KEHUH CBETA Pa3HbIX I[BETOB.

JlabopamopHvie pabomul u onvimol
HccnenoBanne 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOTO JTyda OT yTIJia aJcHHUS.
N3yuenne xapakTepucTUK N300paKeHUs MIPeAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJTa MPEJIOMIICHUSI CBETOBOTO JIy4a OT YIJia aJACHUS
Ha TPAHMIIEC «BO3TYX—CTEKIION.
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[Tomy4yenue n3o0pakeHil ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTHYECKON CHITBI COOMPAIOIIEH JINH3HI.
OmnBITHI TIO PA3JIOKEHHUIO OEJIOTO CBETa B CIIEKT.

ONBITH 10 BOCIPHUATHIO 1[BETA IIPEIMETOB IMPU UX HAOJIOJCHUN Yepe3 IBETOBBIC

(UIBTPBIL.

KBanTOBbBIE SIBJICHUA

Onwitel Pesepdpopna u r1utaneraphHas mojenb atoma. Mojgens atoma bopa.
Hcnyckanue u noriomieHue cBera aroMmoM. KBanTel. JInHelyaTbie COEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoeHHe aTOMHOTO Spa.
Hyknonnas Mmogens atomHoro snapa. M3oronsl. PagnoaktuBHbie npeBpamenus. [lepuon
MOJIypacriajia aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPaHEHHUS 3apPsSI0BOI0 U MaCCOBOTO YUCEN. DHEPTHUs
CBSI3U aTOMHBIX sifep. CBsi3b Macchl U SHepruu. Peakuuu cuHTE3a W JACJICHUS SIIEP.
Nctounuku sneprun ConHIA U 3BE3/I.

AnepHas osHepretuka. JleWCTBUS pagUOAKTHBHBIX W3IYYEHHU Ha IKUBbBIC
OpraHU3MBL.

Jlemoncmpayuu
CneKTpbl U3IIyYEHHUS U MTOTJIOIICHUS.
CnekTpsl pa3IuyHbIX Ta30B.
CnekTp Bogopoaa.
Ha6nronenue TpekoB B kamepe Buiibcona.
PaboTa cueTurka MOHU3UPYIOIINX U3TyUEHUN.
Peructpanus uznmydeHust npuUpOIHBIX MUHEPAJIOB U MMPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

HabGnronenue CriiomHbIX U IMHEWYAThIX CIIEKTPOB U3ITyUEHUSI.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIBI 110 TOPMO3HOMY ITyTH
(no dortorpadusam).

N3mepenue pannoakTuBHOTO (hOHA.

IHoBTOpHUTEIHbHO-0000 AN MOTYJIb

[ToBTOpUTENHEHO-0000IIAOIMINI  MOYJIb TMPEJHA3HAUEH [JIsI CUCTEMAaTHU3aINH
U 0000IIEeHNs TPEAMETHOTO COACP)KAHUS W OMbITAa ACITCIBHOCTH, TPHOOPETCHHOTO
Ipy W3YYCHUU BCETO Kypca (GU3WKKA, a TakKe JJIs TMOATOTOBKHM K OCHOBHOMY
roCcyJapCTBEHHOMY 3K3aMeHY MO (PU3HKE ISl 00YUaIOIINXCsl, BRIOPABIITNX 3TOT YUSOHBIH
peIMeT.

[Ipy w3ydeHWH AAHHOTO MOMYJS PEATU3YIOTCS W CUCTEMATHU3HPYIOTCS BHIBI
NESTETPHOCTH, HAa OCHOBE KOTOPBIX OOECMeYMBaeTCS JOCTIKCHHE TMPEAMETHBIX
M METanmpeJMETHBIX  IUIAHHPYEMBIX  PE3yJIbTaToB  00yudeHus, (opmupyercs
€CTECTBEHHO-Hay4YHass TPaMOTHOCTh. OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SIBJICHUM TIPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATh (DU3NUECKUE SIBIICHUS,
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NPUMEHSISI TIOJYYCHHBIC 3HAHMS, pEIIaTh 3aJadyd, B TOM YHCJIC Ka4eCTBEHHBIC
1 DKCIICPUMCHTAJIbHBIE.

[TpyHIMITHATBHO AEITEILHOCTHBIM XapaKTep JAHHOTO MOJIYJIS PEaTU3yeTCs 3a CUET
TOTO0, YTO OOYYAOIIHECS BBIMOIHSIIOT 3aaHHS, B KOTOPBIX MM IPEIJIaraeTcs:

Ha OCHOBE TOJyYEHHBIX 3HAHWUW PACIO3HABATh U HAYYHO OOBACHATH (QU3HUCCKUE
SIBIICHUS B OKPY’KAIOIICH MPUPOJIC U TIOBCETHEBHOM KU3HU;

MCTIOJB30BaTh HAYYHBIE METO/IbI HCCIIETOBAaHUS (PU3UUYECKUX SBICHUH, B TOM YHCIIC
JUTSL IPOBEPKH THITOTE3 U TIOJIYUYCHHUS TCOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAay4YHBIE OCHOBBI HamOoJiee Ba)KHBIX JOCTHIKEHUH COBPEMEHHBIX
TEXHOJIOTHA, HampuMep, MPAKTHUYECKOTO WCIIOIb30BAHMS PA3TMYHBIX HMCTOYHHUKOB
SHEPruM HAa OCHOBE 3aKOHA NPEBPAIICHHWS M COXPAHCHHS BCEX H3BECTHBIX BHOB
SHEPIHH.

Kaxxmas w3 TeM HaHHOTO MOJYJS BKIIOUAET IKCIEPUMEHTAIBHOE HCCIICIOBAHHE
oboOmaromero xapakrepa. Mojysib 3aBepilaeTcsi MPOBEACHUEM JIUArHOCTUYECKOMN
U OIICHOYHOM pabOThI 32 KypC OCHOBHOTO 00111eT0 00pa3oBaHus.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

W3ydyenne (u3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HaIPaBJICHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METANpEIMETHBIX M IPEeIMETHBIX 00pa30BaTEIbHBIX
PE3yJbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbpraTe usydeHuss (pU3MKM Ha YpPOBHE OCHOBHOI'O OOIIET0 OOpa3oBaHUs
y oOyuarolierocsi 0yayT cOopMUpPOBaHBI CIIEIYIOIINE JUYHOCTHBIE PE3yIbTaThl B YACTH:

1) naTpHOTHYECKOTO0 BOCTIMTAHMUS:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(bu3nUecKoil HayKu;

[IEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rPaskKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI' 0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTMBHOMY Y4YaCTHIO B OOCYXJIE€HHH OOILECTBEHHO-3HAUYMMBIX
U OITUYECKUX MpPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
(duzuKwy;

OCO3HaHHUE BAJKHOCTU MOPATbHO-3TUYECKUX MPUHIUIIOB B I€ATEIBHOCTH YUYEHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHMS
BOCIIPUSITHE DJCTETUYECKHX KadeCTB (PU3MUECKOM HAyKH: €€ TapMOHHYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHWS:

OCO3HaHUE LIEHHOCTH (hU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaKHEUILIEW COCTABISIOUIEH KYJIbTYPHI;

pa3BUTHE HAy4yHOH JIOO03HATEIBHOCTH, UHTEpEca K HCCIENOBATEIbCKON
NEATENbHOCTH;

5) hopMupoBaHUsI KYJbTYPbI 310POBbSI H SMOIMOHAJILHOI0 0J1ArOMOJIyIHS:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXKHOCTU TMpaBuil 0€30MMaCHOTO TMOBEJAEHUS HA TPAHCIOPTE,
Ha JIOpOTax, C JIEKTPUIECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAIITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKA peQIIeKCUM, MPU3HAHUE CBOETO IpaBa Ha OLIUOKY
Y TaKOro K€ IpaBa y APyroro 4eioBeKa;

6) TPYA0BOT0 BOCTIMTAHMS :
aKTHBHOE Yy4yacTHE B pEIICHHHM MPAKTHYECKUX 3amad (B paMKaxX CEMBH,
00pa3oBaTeNIbHOM OpraHU3aliy, HACCIIEHHOTO MyHKTA, POTHOTO Kpast) TEXHOJIOTHYECKO
U COIMAILHOMN HAIPaBIECHHOCTH, TPEOYIOMIMX B TOM YUCIIE U (PU3HMUECKUX 3HAHUIA,
HUHTEPEC K MPAKTHUECKOMY U3yUEHHUIO MPO(ECCHii, CBA3aHHBIX C (PH3UKOM;
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7) 3K0JIOTHYECKOT0 BOCTTUTAHUA:

OpHCHTAaIUs Ha TMpUMEHEHNEe (U3NYECKUX 3HAHUHU JUIA PENICHHS 3a7a4 B 00acTu
OKPYKaloIllel Cpeibl, JIAHUPOBAHMS MOCTYIKOB U OIIEHKU UX BO3MOXHBIX MOCIEACTBUIN
JUISL OKPY’KAIOILIEN CPEbI;

OCO3HaHMeE TII00ATBHOT0 XapaKkTepa HKOJIOTHYECKUX TPOOIeM U IMyTeH UX PEIICHHUS;

8) amanTanyu K M3MEHSIFOIIAMCS YCJIOBUSM CONHAJLHOM U MPUPOIHOM Cpebl:

NOTPEOHOCTh BO B3aWMOJICHCTBUU IPHU BBITIOJHEHUU HCCIEAOBAHUN M MPOEKTOB
(bu3HYeCcKoi HaPaBIECHHOCTH, OTKPHITOCTh OTBITY ¥ 3HAHUSIM JIPYTHX;

MIOBBIIIIEHNUE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEeIbHOCTD;

NOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM YUCIe (OPMYIUPOBATH UJICH,
MTOHSITHUS, TUTIOTE3BI O PU3HIECKIX 0OBEKTaX U SIBICHUSX;

OCO3HaHHE JEePUIMUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEW B 00JacTu
buzukwy;

IUTAHUPOBAHUE CBOETO Pa3BUTHUSL B MPUOOPETEHUU HOBBIX (PU3UUYECKUX 3HAHUIA

CTPEMJICHHE AaHAJIM3UPOBATh M BBISBISATH B3aWMOCBSI3U TPHUPOJIBI, OOIIECTBA
Y YKOHOMUKH, B TOM YHUCJIE C UCTIOb30BaHUEM (PU3HUYECKUX 3HAHUI;

OIIEHKA CBOMX JICHCTBUM C YUETOM BJIUSHUS HA OKPYKAIOILIYIO CPEAY, BOZMOKHBIX
rJ1I00aJIbHBIX MOCTIEACTBUH.

METAINIPEIAMETHBIE PE3YJ/IBTATBI

B pesynaprare u3ydyeHus (UMK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y oOyuatomerocst OyayT copMupoBaHbl METaNPEAMETHBIE PE3YJIbTaThl, BKIIOYAIOITUE
MO3HABATEIIbHBIE  YHUBEpCadbHbIC  y4YeOHBIE  NEHWCTBHS,  KOMMYHHUKATHBHBIC
YHUBEPCATHHBIC YUeOHBIC JCHCTBYS, PETYJIATUBHBIC YHUBEPCATBbHBIC YIeOHbIC IEHCTBUSI.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble JJornueckue 1eMcTBUA:

BBISIBIISAITh W XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKA OOBEKTOB (SBICHUN);

yCTaHABJIMBaTh  CYIICCTBCHHBIM  MpHU3HAK  KJIacCHU(UKAIMA,  OCHOBAHUS
JUTs1 00OOIIEHUSI U CPABHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEUHS B pacCMaTPpUBAEMbIX (aKTaxX, JTAaHHBIX
Y HaOJIIOJICHUSIX, OTHOCSIINXCS K (PU3UUCCKUM SBIICHHSIM;

BBISBIISATH MPUYMHHO-CICACTBEHHBIC CBS3M NPH M3YYCHHH (U3MYCCKUX SIBICHUI
U TIPOIECCOB, MPOBOJNTH BBIBOIBI C MCIOJB30BAHUEM JICTYKTUBHBIX U WHIYKTUBHBIX
YMO3aKJIFOUCHHUH, BBIABUTATh TUITOTE3HI O B3aUMOCBS3IX (PU3MUECKUX BEIININH;

CaMOCTOSITEJIbHO BBIOMpaATh CIOCOO pelieHus ydeOHoW Qu3nueckoil 3amayuu
(cpaBHEHME HECKOJIBKMX BapUAHTOB PEIICHHUS, BEIOOP HAanboJIee MOIXOSIIETO C yUeTOM
CaMOCTOSITCIIHHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaeaoBarTe/LCKHeE AeHCTBUSA .
HCMOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATEIbCKUN UHCTPYMEHT MO3HAHUSI;
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MPOBOAUTh IO CaMOCTOATENIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBJICHUS;

OILICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYEHHYIO B XO/I€
UCCJIeIOBAHUSI WJIM DKCTIEPUMEHTA;

CaMOCTOSTENbHO (OPMYJIHPOBAaTh OOOOIIEHUS ¥ BBIBOJBI 10 pe3yJibTaTaM
MIPOBEJICHHOT0 HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

MIPOTHO3MPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (DU3UIECKUX TIPOIECCOB,
a TaKXKe BBIJIBUTaTh MPEANOJOXKEHUSI 00 HX Pa3BUTUM B HOBBIX YCIOBHSIX
U KOHTEKCTaXx.

Pab6ora ¢ undopmanmeii:

OPUMEHSTh PA3JIUYHbIE METOJIbl, HMHCTPYMEHTHl W 3alpoChl TPU TOUCKE
U oTOOpe MH(pOpPMAIUKU WIH JAaHHBIX C YYETOM MPEJI0KEHHON ydueOHOM (puznueckon
3a]1a4H;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh U  MHTEPIPETUPOBATH  HHGOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM IMPEACTABICHHUS;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUS HHPOpMaLUU
U WUIIOCTPUPOBATH PELIAEMbIE 33J]a4M HECIIOKHBIMU CXEMaMH, AUarpaMMamMu, UHOU
rpaduKoi 1 UX KOMOMHAIIUSIMHU.

KoMMmyHuKkaTUBHBIE YHMBEpPCAJbHbIE Y4YeOHbIE JelCTBHS
Oo0uenne:

B XOJI¢ OOCYXKJeHHsI yuyeOHOro Marepuasna, pe3yibTaToOB JIa0OpPaTOPHBIX PpadoT
U TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBAThH
WJeH, HaIeJICHHBIC Ha peNIeHUE 3aJadyd W TOAJepXKaHUE OJIarokeaaTeIbHOCTH
00IIICHNS;

COTIOCTaBIIATh CBOM CYXKICHHS C CYXJACHHSIMH JPYTHX YYaCTHHKOB JHAjora,
OoOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJMYHO TIPEACTABISATH PE3YIbTaThl BBITIOJIHEHHOTO (DU3UYECKOTO  OIBITa
(PKCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA).

CoBMmecTHAas1 1eITEJIbHOCTD (COTPYAHNUYECTBO):

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUTyAIbHON paOOThI
IpU pelUICHUU KOHKPETHON (pu3nuecKor mpoOIeMbl;

NPUHUMATH 1I€JIM COBMECTHOM EATEIbHOCTH, OPTaHU30BHIBAThH JICUCTBHUS IO €€
JOCTIDKEHUIO: PACTIPEIEISITh POJIH, 0OCYXKIaTh MPOIECCHl M Pe3yJbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJIHSTH CBOIO YacTh pabOThI, JOCTUTAsT KAYECTBEHHOTO pe3yJibTaTa MO0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YJICHAMH KOMAH/IbI;

OIICHMBATh KaueCTBO CBOEro BKJIaJga B OOMUHA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.
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PeryasiTuBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE NelCTBUSA
Camoopranuzauus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CHUTYalMsX, TPeOYIOMUX
I perieHus: GU3NYeCKux 3HaAHUM;

OPUEHTHUPOBATHCS B PA3IUUHBIX MOAXOAAaX MPUHATHS PEIICHUN (MHAUBUAYAIbHOE,
NPUHATUE PEIICHUs B TPYIIIe, IPUHATHE PEeLICHUN TPYIIIo);

CaMOCTOSITENIFHO COCTAaBJISITh AITOPUTM pEIIeHUs (PU3NUECKON 3a/ayil WM TUIaHa
WCCJICIOBAHMUSI C YYE€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeJjiaraeMble BapuaHThl PEIICHHI;

IPOBOJUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb:

JaBaTh OLICHKY CUTYallUU U MpeJylarath MiaH €€ U3MEHEHUS;

OOBSACHITh MPUYUHBI JOCTHKCHHS (HEAOCTHIXKEHUS) Pe3yIbTaTOB JESTEIBHOCTH,
JaBaTh OLICHKY TPUOOPETECHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHCJIE€ B XOJ[ BBIIOJHCHUS
(GU3UYECKOr0 WCCIEAOBAaHUA WM TPOEKTa) HA OCHOBE HOBBIX OOCTOATENIBCTB,
U3MEHHBIINXCS CUTYaIlui, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIUX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA IEJIH U YCIOBHSIM.

3MOIII/IOHaJ'IbeII7[ HHTEJJICKT:
CTaBUTHh ceOI Ha MeECTO APyroro 4cC€jIOBCKa B XOAC CIIOpa WM JUCKYCCHUH
Ha HAYYHYIO TCMY, IOHUMAaTh MOTHBbI, HAMCPCHUA U JIOTUKY APYyIoro.

IIpunsiTue cedst U APpyrux:
MpU3HaBaTh CBOE TNIPaBO Ha OIMMOKY MpU pelieHuH (PU3NYECKUX 3aaad
WJIY B YTBEPKIACHHIX HA HAYYHbBIE TEMbI U TAKOE K€ IIPABO JIPYTOro.

HHPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS MPOTPAMMBI MO (DU3UKE K KOHITy OOY4YEHUS
B 7 KJ1acce:

[IpeameTHBIe  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaykaTh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHIA:

WCIIONIB30BaTh TOHATHSA: (U3NYECKHE W XHUMHYECKUE SBIICHUS, HAOJIOICHNE,
AKCIIEPUMEHT, MOJIEb, TUIOTE3a, €IUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJICKYJa,
arperaTHple COCTOSIHUSI BellecTBa (TBEplOe, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
IBDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSAMOJUHEHHOE),  TpaeKTOpus,
paBHOACHCTByOIass cuii, aedopmanus (ymnpyras, TIUIaCTUYECKasl), HEBECOMOCTb,
COOONIAOIINECS COCYbI;

paznmuuath sBieHUS (nuddys3us, TEmIoBOe JBMKEHHE 4YacTHIl BeIeCTBa,
PaBHOMEPHOE JBWKEHUE, HEPABHOMEPHOE JBWKCHHUE, WHEPIUS, B3aUMOJICHCTBHUE TEI,
paBHOBECHE TBEPIBIX TEJI C 3aKPEIUICHHOW OChIO BpaIlleHUs, Tepefada aBICHHS
TBEPBIMHA TEJIAMH, KUJAKOCTSIMHU U Ta3aMu, aTMOc(epHOe NaBlieHue, IJIaBaHUE T,
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MPEBpAIICHUS] MEXaHWYECKON HHEPruu) IO OMHCAHWI0 MX XapaKTePHBIX CBOMCTB
U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYECHHBIX (PU3NYECKUX SBICHUN B OKpYXkKaroleM
MUpE, B TOM 4nciie pU3ndecKkue IBJICHUS B IPUPOJIE: MPUMEPHI ABUKEHUS C pa3IMUHBIMU
CKOpPOCTSIMM B JKMBOM WM HEXHMBOM IPUPOJE, ACHUCTBUE CWIBI TPEHUS B IPUPOJE
U TEXHUKE, BIMSIHHE aTMOC(EPHOIrO NaBJICHUS Ha KUBOM OpraHU3M, IUIaBaHHUE PbIO,
pBIYard B Tele YeNOBEKa, MPU ATOM MEPEBOJUTH MPAKTUYECKYIO 33/7ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3HUUECKUX SBJICHU;

OMKCHIBATh M3YYCHHBbIE CBOMCTBA Tel U (U3MYECKUE SIBICHUS, HCIOJIb3Ys
dusnueckue BeTUINHBI (Macca, 00bEeM, TUIOTHOCTh BEIIECTBA, BPEMS, IMyTh, CKOPOCTh,
CpeIHssl CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC Tela, CUjla TPEHHUs, J1aBlICHUE
(TBepmoro Tena, KHIKOCTH, Tas3a), BBITAIKUBAIONIAs CUJIa, MeXaHWdeckas paboTa,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOX(DPUIIMEHT TMOJIE3HOTO JCUCTBUS
MEXaHU3MOB, KMHETUYECKass W MOTCHLUAIbHAs YHEPTusi), MPU ONUCAHUU TPABUIHHO
TPaKTOBaTh (PM3MUECCKUN CMBICIT UCIIOIB3YEMBIX BEJIMYHNH, MX 0003HAUCHUS U €IUHUIIBI
(Gu3MUEeCKX BEJIMYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX 3aBHCHUMOCTEU
(bU3UYECKHUX BEJIMYUH,;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHUS U TPOLIECCHI, HUCIOIb3Ys
MpaBWia CIOXKEHUs CUJl (BIOJIbL OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbIyara (0J10Ka), «3010TOE MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXaHWYECKON HHEpruu, MpHU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA ¥ 3aITUChIBATh €T0 MAaTEMAaTHIECKOE BhIPAKEHNUCE;

OOBACHATH (PU3MYECKUE SIBIICHUS, TPOLIECCHI M CBOMCTBA TEJl, B TOM YHUCIE
M B KOHTEKCTE CHTyalluii TIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYHHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBACHEHHWE W3 1—2 JOTHYECKHX IIaroB
C UCIIOb30BaHNEM 1—2 N3ydeHHBIX CBOMCTBA (DU3NYECKUX SABJICHUMN, (PU3MUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

pemaTh pacueTHble 3aiayu B 1—2 ACHCTBUS, WCIONB3YS 3aKOHBI M (OPMYJIBI,
CBSI3BIBAIOIINE (PU3NUIECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHUS 33/]a4H 3alHCHIBAThH
KpaTKOe yCIIOBHE, TOJCTaBIATh (DU3UUYCCKHUE BEIUYHHBI B (OPMYJIBI W TPOBOIUTH
pacyeThl, HaXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOAMUMBIE /IJIs pEIICHUS 3a/1a4, OIIEHUBATh
PEaTMCTUYHOCTD MOTYYEHHOU (PU3NUECKON BETUYUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOYKHO PEIIUTh MPH TOMOIIN (U3HUCSCKHX
METO/ZIOB, B OIMCAHUU WCCIEJOBAHUS BBIICIATH MPOBEPSIEMOE TPEITOIOKEHUE
(TUroTe3y), pa3aMdaTh ¥ HHTEPIPETHPOBATH MMOJYUYCHHBIN PE3yIbTaT, HAaXOIUTh OIITHOKH
B XO/JI€ OTIBITA, TPOBOUTH BHIBOJIBI IO €TO pe3yjIbTaTaMm;

MPOBOJIUTH OMBITHl MO HAOMIOJAEHUI0 (U3NYECKUX SBICHUN WU (PU3NIECKUX
CBOUCTB Tel: (OpPMYJIUPOBATh MPOBEPSEMBbIC TPEANOIOKEHUs, COOMPATh YCTAHOBKY
U3 TPEUIOKEHHOTO OO0OPYIOBaHUS, 3alMCHIBATh XOJ OIbITa W (OPMYIUPOBATH
BBIBO/JIBI;
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BBITIOJHATh TMPSIMbIE HW3MEPEHUs] PACCTOSIHUS, BPEMEHH, MAacChl Tena, oObema,
CWIBbl W TEMIIepaTypbl C HCIOJb30BAaHUEM AaHAJIOTOBBIX W HUMPOBBIX MPUOOPOB,
3aMuChIBaTh IMOKa3aHUsT NMPUOOPOB C Y4YETOM 3aJaHHOM aOCOJIOTHOW MOTPEIIHOCTH
U3MEPECHN;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (hPU3UYECKON BETUYMHBI OT JAPYToi
C MCMOJIb30BAHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYLIETOCS
TeJa OT BPEMEHHM JBW)KEHHS Te€Ja, CUJIbl TPEHUS CKOJIBXEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CUJIBI TPEHUS OT IUJIOLIATU
CONPUKOCHOBEHHSI TEJ, CHJIbl YNPYTOCTU OT YIJWHEHUS NPY>KUHBI, BBITAJIKUBAIOLIEH
CWIbl OT o0bemMa IMOTPY)KEHHOW YacTh Tella M OT IUIOTHOCTH MKHUIKOCTH, €€
HE3aBHCUMOCTH OT IJIOTHOCTH TeJla, OT IITyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN
IJIaBaHUA TeJl, YCIOBUW PABHOBECHsS pblyara U OJOKOB, YYaCTBOBATh B IUIAHMPOBAaHUU
y4eOHOro HCCIIEOBAaHUS, COOMpPATh YCTAHOBKY M BBIIOJHATH H3MEPEHUs, CIEIys
MPEAJIOKEHHOMY — IUIaHy, (UKCHpPOBaTh pPE3yJbTaThl IMOJIYYEHHOM 3aBHCHUMOCTHU
(u3nYeCKuX BEIUYUH B BUJIE NMPEIIOKEHHBIX Ta0NUIl U TpauKOB, IPOBOAUTH BBIBOJbI
[0 pe3ynbTaTaM MCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBbIE M3MEPEHUs (PU3MUYECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA
KUJAKOCTH U TBEPAOTO Tela, CUJa TPEHUS CKOJBXEHUSA, [aBJICHUE BO3/AyXa,
BBITAJIKMBAIOIIAS CUJIa, AEMCTBYIONIAs Ha IOTPYKEHHOE B )KUIKOCTb TENO, KO3(PPUIUEHT
[IOJIE3HOTO JIEWCTBHSI MPOCTBIX MEXaHU3MOB), CIEAyS NPEIIOKEHHOW WHCTPYKLUU:
IPU BBINOJIHEHUH U3MEPEHUIN coOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH
3HAYEHUE MCKOMOI BEJIMYUHBI;

coONI0/IaTh TMpaBWJIa TEXHUKH OE30MacHOCTH TMpu pabore ¢ 1abopaTopHBIM
000opyI0BaHUEM;

MMETh MPEJCTaBIECHUE O MPUHIUIAX JACHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIIMECS COCY Ibl, 0apPOMETp, phlyar,
TTOJIBYDKHBIN U HEITOABYDKHBIN OJIOK, HAKJIOHHAS IIIOCKOCTE;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € HUCIIOJIB30BAHUEM HMX ONUCAHUSA (B TOM YHCIIE: MOJUIMITHUKH, YCTPOHCTBO
BOJIONPOBO/IA, THUAPABIMYECKHN Mpecc, MaHOMETP, BBICOTOMEp, MOPUIHEBOM HAacoc,
apeoMeTp), UCMOJb3ysl 3HAHUS O CBOWMCTBAX (PU3MYECKUX SIBJICHUN U HEOOXOIHUMBIE
(u3nyeckue 3aK0OHbl U 3aKOHOMEPHOCTH;

MPUBOAUTH MpUMEPHl (HAXOAUTh HH(POPMALMIO O NPHUMEpPax) MPAKTHYECKOrO
UCIIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B MOBCEAHEBHOM MKU3HU [UIsi OOeCHedeHus
0e3omacHOCTH TMpu OOpalieHUH ¢ NpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 3JJ0POBbS U COOJIIOICHUSI HOPM HKOJIOTMYECKOTO MOBEJIEHUS B OKpYKarouei
cpene;

OCYIIECTBIISITh OTOOpP MCTOUYHUKOB MH(popManuu B MHTepHEeTEe B COOTBETCTBUU
C 33JJaHHBIM MOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUI U IyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATH MHPOPMAIUIO, KOTOpas SIBJISIETCS MPOTUBOPEUNBOM
WM MOXET ObITh HEJOCTOBEPHOI;
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WCIIONIb30BaTh MPU  BBINOJIHEHWH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSPHYIO
aUTepaTypy (U3MUECKOrO COJEpKaHUs, CIpPaBOYHBIE MaTepuajbl, PECypChl CETU
WuTepHer, BiIajeTb NpUEMaMHd KOHCIIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHMs
nH(}OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE NMUCHbMEHHBIE U YCTHBIE COOOILLIEHUS HAa OCHOBE
2—3 WCTOYHUKOB WH(GOPMAIIH, B TOM YHCIIE MMyOJINYHO TPOBOAUTH KpPATKHUE COOOIICHHUS
O pe3ylnbTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBaHUA, TPH OSTOM TI'PAMOTHO
UCIIOJb30BaTh M3YyUEHHBIM MOHATUMHBIN ammapar Kypca (HU3UKH, COINpPOBOXKIAThH
BBICTYIUJICHUE NPE3EHTALUEN;

IPY BBINOJIHEHUH YUYE€OHBIX IPOEKTOB U UCCIIEI0OBAaHUI pacnpeesiTh 00s3aHHOCTH
B IPYIINE B COOTBETCTBUU C TIOCTABICHHBIMU 3a7[auaMu, CJICAUTD 32 BHIIIOJIHEHUEM TIJIaHa
JCHCTBHM, OLICHWBATh COOCTBEHHBIM BKJIAJ B JACSITENBHOCTb TPYIIbI, BBICTPAWBAThH
KOMMYHHUKAaTHUBHOE B3aUMOJEHCTBHE, yUUTHIBAsi MHEHUE OKPY KAIOIIHX.

[IpenMeTHble pe3yabTaThl OCBOCHUSI MPOTrpaMMbl MO (DU3MKE K KOHILY OOydeHUs
B 8 Ki1acce:
[IpeameTHbie  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)KaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:
MCIOJIB30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE IBUKCHUE ATOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTAJUIMUYECKUE U aMOp(HBIE Tela,
HACBIIIEHHBIN U HEHACBIIEHHBIN NIap, BIaKHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSA
SHEPrusl, TEIUIOBOW JIBUTATENb, JIEMEHTAPHBIN SJIEKTPUUECKUN 3apsi/l, IJIEKTPUUECKOE
10JI€, MPOBOJHUKH U TUDJICKTPUKHU, TOCTOSTHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE MOJIE;
pasnuyaTh sIBJICHUS (TETIOBOE paCIIMPEHUE U CKaTHe, TeIlonepeaada, TeraoBoe
paBHOBECHE, CMauMBaHUE, KalMWUISIPHBIC SIBJICHUS, HCIApEHUEe, KOHJACHCAIUs,
IJIaBJICHUE, KpUCTAJUTN3aLUs (oTBepaeBaHME), KHUIICHUE, TerJIoneperaya
(TemI0MPOBOHOCTh, KOHBEKIIUS, WU3JYyUYEHHE), DJICKTPU3ALMS TeEJ, B3aUMOJEHCTBUE
3apsioB, ACHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE
MAarHuToOB, AEHCTBHE MArHUTHOTO IOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMA) TI0 ONUCAHWIO HX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX TaHHOE (PU3NYECKOE SIBICHUE;
pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHUM B OKpPY>KarOIIEM
MHUpE, B TOM 4HCIIe (PU3NYECKHE SIBIICHUS B TMPHUPOJIC: MOBEPXHOCTHOE HATSKEHUE
U KanWUISpHBIE SIBJIECHUS B NPUPOJE, KPUCTALIBl B mpupoie, mznydeHue ComHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHME pOChI, TyMaHa, WHEs, CHeEra,
ANEKTPUYECKUE SBIICHUS B aTMOC(hepe, MIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, Apeid MoIOCOB, POJIb MATHUTHOTO MOJS JUIsl AKU3HU Ha 3emiie, MOJIsSPHOe
CUSHHME, TIPU OTOM TNIEPEBOJAUTH MPAKTUYECKYH 3aj]adyy B Yy4eOHYIO, BBIJCIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKK) (PU3NUECKUX SBICHUN;
OMKCHIBATh W3YYCHHBIC CBOMCTBA Tel W (DU3UYECKUE SIBICHHS, WCIOJb3YS
dbu3udeckre BEIUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPrus, KOJUYECTBO TEILIOTHI,
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yaenbHas TEIUIOEMKOCTh BELIECTBA, YZEJIbHAas TEIJIoTa IJIaBJICHUs, YAelbHas TeroTa
napooOpa3oBaHus, yJelbHas TEIJIOTa CrOpPaHMs TOIUIMBA, KOA(PPUIMEHT MOJIE3HOTO
JIEUCTBUS TEIJIOBOM MAalIWHBI, OTHOCUTENIbHASI BIAXXHOCTh BO3/yXa, AJIEKTPUYECKUI
3apsif, cujia TOKa, JJIEKTPUIECKOe HANPsyKEHUE, COMPOTUBIICHUE MTPOBOIHIKA, YIEIbHOE
CONPOTHUBJICHUE BEIIECTBA, pa00Ta U MOLTHOCTH AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPaBIJIBHO TPAKTOBaTh (M3MUECKUN CMBICI HCIOJB3YEMBIX BEIMUYWH, OOO3HAYCHUS
U eAUHMUIBI (U3UYECKUX BEIMYMH, HAXOAUTh (POPMYJBI, CBA3BIBAIOIIME JaHHYIO
(Gu3MUECKyl0 BEIWYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTh TpapUKd HN3YYEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

XapaKTepUu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys
OCHOBHBIC TIOJIOKEHHSI MOJICKYJISIPHO-KMHETUYECKONH TEOPHUH CTPOCHHUS BEIIECTBa,
MPUHLIUII CYTIEPIIO3UIINHU TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3aps/ia,

3akoH Oma jJig y4yacTka Lemnu, 3akoH Jlxoynsa-JIeHna, 3aKOH COXpaHEHUsl SHEPTUH,
P 3TOM YMETh (POPMYTHPOBATH 3aKOH U 3aMMCHIBATH €T0 MATEMATUYECKOE BHIPAKCHHE;

OOBACHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallUd ~ TPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  MPUYUHHO-
CIICZICTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHHME ©3 1-2  JIOTWUYECKHX  IIIaroB
C HCIIOJIb30BAaHHEM 1-2 M3y4yEHHBIX CBOMCTBA (U3NYECKUX SIBJICHUN, (U3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacyeTHble 3ajayd B 2—3 ACUCTBUS, WCHONB3YS 3aKOHBI U (OPMYIIbL,
CBSI3bIBAIOIIME (PU3NUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33/Ja4M 3alHChIBATh
KpPaTKO€ YCJIOBHE, BBISBJIATh HENOCTAaTOK J@HHBIX Ui pEIICHUs 3a/Jayd, BbIOMpPATh
3aKOHBI U (DOPMYITBI, HEOOXOAMMBIE JIJISl €€ PEIICHUs, POBOIUTH PACUEThl M CPAaBHUBATH
HOJTy4YE€HHOE 3HaueHUe (PU3NUECKON BETUUHUHBI C U3BECTHBIMU JIaHHBIMH;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOIUIN (PHU3UIECKUX
METOJIOB,  HUCIOJIb3YySl ~ OINHCAaHUE  MHCCIENOBAaHUS,  BBIACIATH  IPOBEPSiEMOE
IPENOJIOKEHNE, OLEHUBATh MPABUIBHOCTh TOPSAKAa MPOBEACHUS HCCIEIOBaHMUS,
MPOBOANTH BBHIBOJIBI;

IPOBOJUTH OMBITHl MO HAOTIONEHUI0 (U3UYECKUX SIBICHUNW WIN (PU3MUECKHUX
CBOMCTB TeJ (KamWJUISIPHBIEC SBICHUS, 3aBUCUMOCTh JJaBJICHUS BO3MlyXa OT €ro o0bema,
TEMIEPaTypbl, CKOPOCTH TMPOIIECCa OCTHIBAHUS U HArPEBaHUsI NP U3yUYEHUU OT LIBETa
u3nydaronie  (morsyomiaroieil)  MOBEPXHOCTH,  CKOPOCTb  HMCIAPEHUs  BObI
OT TeMmmepaTypbl KHUAKOCTH M IUJIOUAAA €€ TOBEPXHOCTH, DIEKTPU3AIUs Tel
Y B3aMMOJICHCTBHE JEKTPUUECKHUX 3apsI0B, B3aUMOJICHCTBUE MOCTOSHHBIX MarHuTOB,
BU3yaIM3aIlisl MATHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, IEHCTBUS MarHUTHOTO TTOJIS
Ha TPOBOAHUK C TOKOM, CBOMCTBA DJJEKTPOMAarHWTa, CBOWCTBA DJICKTPOIABUTATEIS
MOCTOSIHHOTO TOKa): (OpMYyJIUpPOBaTh MpOBEpPAEMbIE MPEINOJIOKEHUsA, COOUpaTh
YCTaHOBKY U3 TIPEJIOKEHHOTO 000PYyI0BaHUS, OTIMCHIBATE XOJI ONbITA U (OPMYITUPOBATH
BBIBO/IBL;

BBITMIOJTHATH TMPSMBIE HW3MEPEHUS TEeMIepaTyphbl, OTHOCHTEIHHOW BIAXKHOCTH
BO3/1yXa, CHJIbI TOKa, HANpsSKEHUS C HCIOJb30BAHUEM AaHAJIOTOBBIX MPHOOPOB
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U JIaTYMKOB (PU3MUECKHX BEIWYHH, CPABHMBATH PE3yJIbTaThl M3MEPEHHUN C YYETOM
3aJJaHHOM a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BEIMYUHBI OT APYroil
C HCIOJb30BAaHUEM MPSAMBIX M3MEPEHUH (3aBUCUMOCTH CONPOTHUBIICHUS IPOBOJHUKA
OT €ro JUIMHBI, IJIOMAAH TONEPEYHOTO CEUEHUS U YJEIbHOTO COMPOTHUBIICHHUS BEIIECTBA
IPOBOJIHMKA, CHJIbI TOKA, UAYIIETO Yepe3 MPOBOAHMK, OT HANPSKEHUSI HAa TIPOBOJIHUKE,
HCCJIEIOBAHUE MOCIEAOBATEIbBHOIO W MapauIeIbHOTO COEIMHEHHH MPOBOJHHUKOB):
IUIAaHUPOBATh MCCJIEA0BAaHUE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIEAys
peJI0KEHHOMY IUIaHy, (UKCUPOBATh PE3YyJIbTaThl MOJTYYEHHON 3aBUCHUMOCTH B BUJE
TabJIUIl ¥ TpauKOB, MPOBOIUTH BHIBOBI IO PE3yJbTaTaM HCCICAOBAHNUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYUH (yAeTbHAs TETNIOEMKOCTD
BEIIECTBA, CONPOTUBICHUE MPOBOJAHMKA, pad0Ta U MOLIHOCTh 3JEKTPUUYECKOIO TOKA):
IUTAHUPOBATh HM3MEPEHMsI, COOMpaTh OKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYS
peJI0KEHHON MHCTPYKIINH, U BBIYUCIISATh 3HAUEHUE BEIMUUHBL;

coON0IaTh MpaBWIa TEXHUKU OE€30MaCHOCTH IMpu padore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JACUCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C HUCIIOJIb30BAHUEM MX OMUCAHU (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB,
TUTPOMETpP, TMapoBas TypOWHA, aMIepMETp, BOJBTMETP, CUCTUYHK DIECKTPHUUIECCKON
SHEPruM, DIIEKTPOOCBETUTENIbHbIE NPUOOPBI, HAarpeBaTeNIbHbIE  3JIEKTPOIPUOOPHI
(mpuMepbl), JMEKTPUYECKHE TMPEIOXPAHUTEIH, DJIEKTPOMArHUT, OSJIEKTPOJBUTATEIH
IOCTOSTHHOTO  TOKa), MCIOJNb3ysl 3HAaHUS O CBOMCTBaX (PU3MUECKUX SIBICHUU
1 HeoOX0AuMble (PU3MUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HM3MEPUTEIbHBIE MPUOOPHI
10 CXEMaM U CXEMaTUYHBIM PUCYHKaM (JKUAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUTATeNlb BHYTPEHHETO CrOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMbI AJIEKTPUYECKHUX LIEeTel ¢ MOCIENOBATEeNbHbIM U MapayieIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS DIIEMEHTOB AJIEKTPUUECKUX LIeTei;

OPUBOJUTH MpHUMEPHl (HAXOAUTh HMHGPOPMALUIO O MpUMEpax) MPaKTUYECKOTO
UCTIOJb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHON KHU3HU g oOOecreueHus
0e3onmacHOCTH TMpu OOpalieHUH C NOpubopaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHUS 37J0POBbsI U COOJIIOICHUSI HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKpPY KarOIIen
cpene;

OCYIIECTBIISAITh TMOUCK HHPOpMaIK (uznueckoro coaepxanus B HHTepHere,
Ha OCHOBE HMEIOLIUXCS 3HAHUW M MyTeM CPAaBHEHMS JOIMOJHUTEIbHBIX HMCTOYHUKOB
BBIICTISAITh MH(MOPMALNIO, KOTOpas SBISACTCS NPOTHBOPEYMBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIONb30BaTh TMPH  BBITIOJHEHUM YUYEOHBIX 3allaHuil  Hay4HO-TIOMYJISPHYIO
auTepaTypy (U3HUECKOrO COJEpXKaHUs, CIpPaBOYHBIE MaTepuajbl, PECypChl CETH
WuTtepHer, BIajeTh NpUeMaMd KOHCIIEKTHPOBAHMS TEKCTa, MpPeoOpa3oBaHUs
uH(pOpMaIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIC MHCbMEHHBIE M KPATKHE YCTHBIE COOOIIEHHUs, 00001as
MHPOPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB, B TOM YHUCJIE MyOJIUYHO HPEICTABIATH
pe3ynbTaThl MMPOEKTHOM WJIM HCCIEAO0BATEIBCKOW EATEIBHOCTH, IPU 3TOM IPaMOTHO
WCIIOJIb30BAaTh W3YYCHHBIM MOHATHIHBIA amnmapaT Kypca (GU3HKH, COMPOBOXKIATH
BBICTYILJICHUE ITPE3EHTALUECH;

IIpU BBINIOJIHEHUU y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHX MPOIECCOB
pacupenensiaTb O00S3aHHOCTU B TPYyNIE B COOTBETCTBUU C IOCTABJIECHHBIMHM 33/ladyaMH,
CIIEIUTH 3a BBINOJHEHUEM IIJJAHA JEHWCTBUM M KOPPEKTUPOBATh €ro, OLICHHUBATH
COOCTBEHHBI BKJAaJ B JACSATENBHOCTb TPYIIIbI, BBICTpAHBaTh KOMMYHHUKATHUBHOE
B3aUMOJENCTBHE, IPOSBIISASA TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI MPOTpamMMBbl MO (DU3MKE K KOHILY OO0ydeHUs
B 9 Kki1acce:

[IpeameTHbie  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)KaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

UCIIOJb30BaTh MOHATHS: CHUCTEMa OTCYETa, MaTepUajbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXAHWYECKOT0 JABWXKEHUs, neopmarus (ymnpyras, IiacTUYECKasi),
TpEHUe, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U MIEPETPY3KH, LICHTP TAKECTH,
aOCOJIIOTHO TBEP/IOE TEJIO, IIEHTP TSAXKECTU TBEPJOrO Teja, paBHOBECHE, MEXaHUUECKUE
KoJieOaHUsI U BOJIHBI, 3BYK, MH(PPa3BYK U YJIbTPa3BYK, BJICKTPOMATHUTHBIC BOJIHBI,
HIKajga 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U JadbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUsA W TOTJIolIeHus, anbda-, 0era- U raMMma-u3IydeHusi, U30TOIbI, siepHas
SHEPreTUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUKEHUE, CBOOOAHOE MaJIeHUE TEJl, PABHOMEPHOE
IBW)KEHUE TI0 OKPYXXHOCTH, B3aUMOJECHCTBUE TEJ, PEAKTUBHOE JBUKEHHE,
KojebaTenbHOe JBIDKEHUE (3aTyXalollue W BBIHY)XICHHBIE KOJICOAHUs), PE30HAHC,
BOJIHOBOE JIBUKECHUE, OTPAXKEHNE 3BYKA, IPSIMOJIMHENHOE paCIIPOCTPAHEHUE, OTPAKEHUE
U TIpEJIOMJICHUE CBETA, TTOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, pa3sIOKeHHE OEJIOro CBeTa
B CIEKTP M CJOXKEHUE CIEKTPAJbHBIX IIBETOB, AUCIEPCUS CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3JIyUEHHUS ) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NIecKoe
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUIN B OKPYKAIOIIIEM MUPE
(B TOM umncne pusudeckue SBICHUS B IPUPOJIC: MPUIUBLI U OTJIHMBBI, IBIKCHHUE TIIIAHET
ConHeyHON CUCTEMBI, pEaKTUBHOE JBU)KEHHE KUBBIX OPraHW3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKHME BOJHBI, I[yHAaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKHE  SIBJICHUS B  MOPUPOJE, OHOJOTHYECKOE  JICUCTBHE  BUIUMOTO,
yIbTPa(PUOIETOBOTO M PEHTIEHOBCKOTO H3JTYYCHUHN, €CTECTBEHHBIH paJIMOaKTUBHBIN
¢$oH, KOCMHYECKHE JTyUd, PATMOAKTUBHOE U3IIYyYCHHUE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaIMOaKTUBHBIX HW3JIYYEHUM Ha OpraHu3M 4YejoBeKa), MpPU HTOM MEPEBOAUTH
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MPAKTUYECKYIO0 3a/7ady B Y4eOHYIO, BBIJICSATH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKM)
(bu3HYeCKUX SABJICHUT;

OMKCHIBATh HU3YYCHHBbIE CBOMCTBA Tel U (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
bu3nyueckre BEJIMYUHBI (CPelHsIs U MTHOBEHHAsi CKOPOCTh Tejla TP HEPaBHOMEPHOM
JBIDKEHUHW, YCKOPEHHE, MEepEeMEIIeHNe, MyTh, YIoBas CKOPOCTh, CHJa TPEHHS, CHja
yIOPYTrOCTH, CUja TSHKECTH, YCKOPEHUE CBOOOHOTO MaJCHUs, BEC Tesla, UMITYJIbC Tela,
UMITYJIbC CHJIBI, MEXaHWUYECKas paboTa W MOIIMHOCTh, MOTEHIIMAIbHAS JHEPTUs Tena,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMATIbHAs SHEPTUs CKATOM MPY>KUHBI,
KUHETHYECKasi YHEPTUs, MMOTHAsT MEXaHUYeCKask SHEPIHsl, IEPUOJ] U YaCTOTa KOJIeOaHUH,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHAa, CKOPOCTh CBETa, TOKa3aTeihb
IPEJIOMJICHUS] CpPeJlbl), MPU OINUCAHUU MPABUIBHO TPAKTOBATh (PUBUYECKUIA CMBICIH
HCIIOJIB3YEMbIX BEIIMYWH, 0003HAUCHUS W CAMHHIBI (PU3NYECKUX BEIWYWH, HAXOIUTh
(GbopMyIIBI, CBSA3BIBAIOIINE JAHHYIO (U3WUYECKYI0 BEIUYMHY C JIPYTHMH BEIUYHHAMM,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEpHU30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBIICHUS W TIPOIECCHI, MUCIOJIB3YS
3aKOH COXPAHEHHS DHEPrUH, 3aKOH BCEMHPHOI'O TATOTECHUSI, MPUHIUIT CYNEPIIO3UIIUU
CWJ, TPHUHIMI OTHOcHUTeNbHOCTH [amumies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMUS
HUMITYJIbCa, 3aKOHBI OTPKECHUSI U TIPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHECHUS 3aps0BOTO
U MacCOBOTO YHCEN NPH SJIEPHBIX pPEaKUUiX, NpU STOM (OPMYIHPOBATH 3aKOH
Y 3aIACHIBATh €TO MAaTEMAaTHIECKOE BBIPAKCHUE;

OOBACHATH (PU3MYECKHE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIBIATh  MPUUYHUHHO-
CICICTBCHHBIC CBS3M, CTPOWTh OOBICHEHWE W3 2—3 JIOTHYECKHUX  IIaroB
C HCIIOJIb30BaHWEM 2—3 M3YYECHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, (HU3MUIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiath pacueTHbe 3a7aud (ONMHUpAIOIIUMEcs Ha CUCTeMy U3 2—3 ypaBHEHHUM),
UCIIOJIb3YsI 3aKOHBI M (hOPMYJIbI, CBSA3BIBAIONIME (DU3UYECKHME BEITUYMHBI: HA OCHOBE
aHaJM3a yCJIOBHS 3aJa4M 3aIMChIBATh KPATKOE YCIOBHE, BBISBISATH HEAOCTAIOIINE HIIH
U30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE IIJISi pEUICHUS,
MIPOBOJIUTH PACUCTHI U OTICHUBATH PEATMCTUIHOCTD MOTYISHHOTO 3HAYCHUS (PU3HICCKON
BCJTUYHHBI;

pacno3HaBath MPOOJIEMbI, KOTOPHIE MOXXHO PEHIUTh TP MOMOIIN (PU3HUECKHX
METO/MOB,  HWCIIOJB3yS  ONMHCAHWE  WCCIICIOBAaHMS,  BBIACIATH  IPOBEPSIEMOC
MIPEANOJIOKEHNE, OIICHUBATh TMPAaBUJIBHOCTh TOPSAKA MPOBEACHUS HCCIIECIOBAHNUSA,
MIPOBOJIUTH BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHU U OTIBITOB;

IIPOBOJUTEL ONBITHI MO HAOTIOMCHUIO (U3UYECKUX SBICHUH WM (PU3HUSCKHUX
CBOWCTB Ten (M3y4eHHE BTOPOTrO 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHUS SHEPTUH,
3aBUCUMOCTbB TIEpHOIa KOJIeOaHUH MPY>KUHHOTO MasSTHHKA OT MacChl TPy3a U )KECTKOCTH
MPY>KMHBI M HE3aBUCHUMOCTb OT AaMIUIUTYABl MajbIX KOJCOAHHM, MNPSIMOIMHEHHOE
pactpocTpaHEHUE CBETa, Pa3loKEHHWE OEIoro CBeTa B CHEKTP, M3YUYCHHE CBOWCTB
n300paxeHus B IUIOCKOM 3€pKajie U CBOMCTB M300pa)KeHMs MpeaMeTa B coOuparoien
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JMH3E, HAOMI0ICHUE CIUTOMIHBIX U JIMHEWYAThIX CTIIEKTPOB U3IYUYEHHS): CAMOCTOSITETLHO
coOupaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpYyIOBaHMs, OMUCHIBATH XOJ OIBITA
U €T0 pe3ynbTaThl, POPMYIUPOBATH BHIBOIBL;

IIPOBOJIUTH TIPU HEOOXOTUMOCTH CEPUIO MPSMBIX U3MEPECHUM, ONPEACIsis CpeaHee
3HaYeHUE HU3MEpSeMOM BeIMUYMHBI ((POKYCHOE pacCTOSTHUE COOWpAaromiel JIMH3bI),
000CHOBBIBaTh BBHIOODP CIOc00a u3MepeHus (M3MEPUTEIBLHOTO IIPUOO0pa);

MIPOBOANTH UCCIIEIOBAHNE 3aBUCUMOCTEHN (PM3NYECKUX BEJIMUMH C UCMOJIb30BAHNEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBH)KEHUU
0e3 HavaIbHON CKOPOCTH, TIEpHOIa KOJIeOaHNI MaTeMaTHIeCKOT0 MasiTHUKA OT JTHHBI
HUTH, 3aBHCHUMOCTH yTIja OTPa)XXCHHs CBETa OT yrjia MajgeHUs U yIjia MpeoMIICHUS
OT yTJia MaJeHsl): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY,
(¢ukcHpoBaTh pe3yNbTaThl MOJYYCHHON 3aBUCHMOCTH (PH3UYECKHX BEIUYMH B BHJE
TabIUI] ¥ TPaQHUKOB, TPOBOJAUTH BHIBOJBI IO PE3yabTaTaM UCCIEAOBAHNUS;

IPOBOJNUTh KOCBEHHbIE H3MEpEHHUs (U3MUECKUX BEIUYMH (CPEAHssl CKOPOCTh
¥ YCKOpEHHE Tejia MPU PaBHOYCKOPEHHOM JIBIYKEHUH, YCKOPEHHE CBOOOTHOTO MaCHHS,
KECTKOCTb MPYXHUHBI, KO3(PPUIMEHT TpPEeHUs CKOJIBKEHUs, MeXaHudeckas paboTa
U MOIIHOCTb, 4YacTOTa M MEpHOJ KOJeOaHWH MAaTeMaTUYEeCKOro M IMPYNKUHHOIO
MasITHUKOB, ONITHYECKasl CHJIa COOMPAIOIIeH IMH3bI, PATUOAKTUBHBINA (POH): TIIAHUPOBATH
U3MEpEeHMs], coOUpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJHATH H3MEPEHUS,
cleysl IPEAIOKEHHON HHCTPYKITUH, BBIYHCIISATH 3HAYCHUE BETMYMHBI M aHATTU3UPOBATh
HOJTyYEHHBIE PE3YJIbTAThl C YUYETOM 3aJaHHOU NOTPEIIHOCTH U3MEPEHMUI;

coONI01aTh MpaBWIIa TEXHUKM O€30MACHOCTU MpU padoTe ¢ JadopaTOPHBIM
000opyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YyYEHHBIX (DU3MUECKUX MOJENCH: MaTepranbHas
TOUYKa, Aa0COJIOTHO TBEPIOE TENO, TOUEHHBI HCTOYHHMK CBETa, JIyd, TOHKas JIMH3A,
TJTaHEeTapHasi MOZENIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO SIPa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYCHHBIX NMPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C HWCHOJB30BAHMEM HUX OMHCAHHUA (B TOM 4YHCIE: CHUAOMETp, AATYUKU
MOJIO’KEHUS, PACCTOSTHUS U YCKOPEHUS, paKkeTa, 3X0JI0T, OUKH, epUcKoln, ¢poToanmnapar,
ONITUYECKUE CBETOBOBI, CIIEKTPOCKOM, IO3UMETp, Kamepa BuibcoHa), HCHONB3YS
3HAHUS O CBOMCTBaX (PU3MYECKUX SBIEHUA W HEoOXoaumbie (Pu3nyecKue
3aKOHOMEPHOCTH;

WCIIONIb30BaTh CXEMBl M CXEMaTHYHBIE PUCYHKH HW3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPU PEIICHUU
y4eOHO-TIPAKTHUECKUX 3a/Jad, ONTHYECKHE CXEeMBbl IJISl TOCTPOCHHS H300paKeHUM
B TUTOCKOM 3€pKaJie U COOMPAIOIIEH JINH3E;

MPUBOJAUTH TNPUMEPHl (HAXOAUTh HHPOPMAIMIO O TPHUMEpax) MPAKTUIECKOTO
UCTIONb30BaHUsT (PU3MUECKMX 3HAHWK B TOBCEIHEBHOW KHU3HU [UIsI OOECTeUeHUs
O0e3omacHOCTH TpU OOpalieHuu C NpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUs 37J0POBbsI U COOIIIOIEHUSI HOPM DKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIICH

cperne;
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OCYIIECTBIIATh MOUCK MHOpMalu B MHTepHETE, caMOCTOSITENbHO (HOPMYyIUpys
MTOMCKOBBIM 3alpoC, HAaxOIWTh IMYTH OIPEACICHHUS JOCTOBEPHOCTH MOJIYYEHHOU
uH(pOpPMaIlK Ha OCHOBE UMEIOIIMXCS 3HAHUI U JOTIOJIHUTEIBHBIX UCTOYHUKOB;

WCIIOJIb30BaTh IPH  BBINOJHEHUH YYEOHBIX 3aJaHUl  HAYyYHO-TOIYJISIPHYIO
JUTEPATYpPy, CIPABOYHBIE MaTepHalbl, pecypchl ceTu WMHTepHET, BIaJeTh NMpUEeMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HH()OPMALIUY U3 OAHON 3HAKOBOU CUCTEMBbI
B IpYTy1O,

CO3/1aBaTb COOCTBEHHBIE IMCbMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
MHPOpMAIlMU U3 HECKOJIBKMX WCTOYHUKOB, IYyOJUYHO MPEACTABIATh PE3YJIbTaThl
MIPOEKTHOM WJIM MCCIEN0BATENbCKON AESITEIbHOCTH, [IPU 3TOM I'PAMOTHO HCIIOJIb30BATh
M3YyYEHHBIM TMOHATUIHBIA anmapaT H3y4aeMoro pasjaena (U3MKHM U CONPOBOXKIATh
BBICTYIUICHHUE MTPE3CHTALIUEN C yUETOM OCOOEHHOCTEN ayJUTOPUH 00YUaIOIIUXCSl.
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7 KIIACC
No HanmenoBanue [Tporpammuoe conepkanne |  OCHOBHBIC BUJIBI ICATEIIBHOCTH 00YYaIOIIUXCS
/11 pa3/iesioB U TeEM

y4eOHOTO MpeaMeTa

du3uKa U ee poJib B NO3HAHUM OKPY KAIOI]

€ro Mupa

BeJIMUYUH. PU3HUECKUe
npubopsl. [lorpemnHocts
VU3MEPEHUN
MexayHapoaHasi cucteMa
€VHULI

1.1 | ®usuka—Hayka ®u3nka — HayKa o npupoje. | BrisiBiaeHue paznuuuii Mexay pu3anyecKuMu
0 TIPUPO/IE SIBiIeHUS IPUPO/IBI. Y XUMUYECKUMHU MPEBPALICHUSMU.
dusznyeckue SABJICHUS: Pacno3naBanue u kiaccudukanus GU3nIecKux
MEXaHUYECKHE, TCIUIOBEIC, SIBIICHUI: MEXaHUYECKHUX, TCIJIOBBIX,
BIEKTPUYECKUE, AJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBEIE, Habmtonenue v onucanue PuU3NUeCKuX sIBICHUIN
3BYKOBBIE
1.2 | ®dusnyeckue dusnyeckre BEINYNHEL. Onpenenenre UeHbI AEICHUS Kb
BEJTMYHMHBI N3mepenune puzmueckux U3MEPUTEIILHOTO MpUoopa.

N3mepenne MTMHEeNHBIX pa3MepPOB TeI

Y IPOMEXKYTKOB BPEMEHH C YUETOM
IIOIPELIHOCTEN.

N3mepenne o6beMa KUIKOCTH U TBEPAOTO TEA.
N3mepenue TeMiiepatypbl Ipu HOMOITA
YKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIepaTyphI.

BrinonHeHne TBOpUECKUX 3aaHUM 110 TTOUCKY
CIOCOOOB M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHK, HAIIPUMED, Pa3MEPOB MAJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAICHHBIX
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00BEKTOB, OOJIBIINX PACCTOSIHUH, MAJIBIX
IPOMEXYTKOB BpeMeHU. OOCyxIeHHe
Ipe/IaraéMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
NIO3HAHUSA

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKU
U3Y4aroT IPUPOTY.
EcrecTBeHHO-Hay4YHBIN
METO/I IO3HAHHS:
HaOJIIOJICHNE, TOCTAaHOBKA
Hay4YHOTO BOIpOCa,
BBIJIBUKCHHE TUIIOTE3,
AKCIIEPUMEHT 10 TIPOBEPKE
TUTIOTE3, O0BICHCHHC
HAO0JII01aeMOT0 SIBJIICHUS.
Onucanue Gu3NIECKUX
SIBIICHUH C TOMOILIBIO
MOJIEJIEN

BriiBuxenue runores, 00bACHSIIOMUX MPOCTHIE
SIBJICHUS, HATPUMED:

— MIOYEMY OCTaHABIIMBAETCS JBUKYILEECS

110 TOPU30HTAIBHOM MOBEPXHOCTH TEJIO;

— IIOYEMY B KaPKYIO OTOAY B CBETJION OACKIE
IPOXJIaIHEN, YeM B TeMHOU. [Ipemyioxenune
CIIOCOOOB MPOBEPKU THIIOTES.

[IpoBeaenue ucciaenoBanus 1Mo NPOBEPKE KaKoil-
100 TUTIOTE3BI.

[Toctpoenue npocrenux Mmoaenen GUu3nIecKux
SIBJICHUH (B BUJIE€ PUCYHKOB UJI CXEM), HAIIPUMEDP
naJieHue MpeaMeTa; NPSIMOIMHEITHOE
pacnpoCTpaHEHUE CBETa

Hroro no pazgeny

HepBOHa‘-IaJILHbIe CBCACHUA

0 CTPOCHHUMH BEIllIECTBA

2.1

Crpoenue BelecTBa

1

Ctpoenue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pa3Mepsbl. ONBITHI,
JIOKa3bIBAIOIIIIE
JTMCKPETHOE CTPOEHHE
BEIIESCTBA

HabGnronenue u nHTEpIpeTanus OMbITOB,
CBUJICTEITBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIICCTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYIT

C ucrnonb3oBanueM (otorpaduil, MOTYICHHBIX
Ha aTOMHOM CHJIOBOM MHUKpockorie (ACM) —
nabopaTtopHas padota o teme: «OreHka

32



denepanbHas padbouas nmporpamma | @usuka. 7—9 kiacchl (0a30BbIl YPOBEHB)

JIMaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBanueM Gotorpaduii)».
Omnpenenenne pasMepoB MajbIX TEN

2.2 | IBmxeHue
1 B3aUMOJICHCTBUE
YaCTHII BEIICCTBA

JIBU)KEHHE YaCTHI]
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEMIEpaTypou.
bpoyHoBCKOE nBUKEHHE,
b dy3us.
B3anmMoneiicTBre yacTuiy
BEILECTBA: IPUTSKEHNE

Y OTTAJIKUBAaHUE

Habmonenue u 00bacHeHue OpOyHOBCKOTO
IBWKEHUS U siBNIeHUS nuddy3un.

[IpoBenenne u 00bSICHEHNE OTIBITOB

110 HaOJIOZCHHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
[IpoBenenrie u 00BICHEHUE OTBITOB

110 OOHAPYKEHUIO CHJT MOJIEKYJISIPHOTO
NPUTSHKEHUS U OTTAIKUBAHHS

2.3 | ArperaTHbie
COCTOSHUS BEIIECTBA

ArperaTHbl€ COCTOSIHHS
BEIIIECTBA: CTPOCHUE Ta30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TEL.
BzanmocBs3p Mexy
CBOVCTBaMU BEILIECTB

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

Onucanue (¢ UCIOIb30BaHUEM MTPOCTHIX
MO/IeJIei) OCHOBHBIX Pa3IMuUii B CTPOCHUU T'a30B,
KUJKOCTEH U TBEPJIBIX TEJ.

OO0BsICHEHNE MATTOH COKUMAEMOCTH KUIKOCTEH

Y TBEP/IBIX Tell, O0IBIION COKMMAEMOCTH T'a30B.
OObsicHeHue coxpaHeHus POPMBbI TBEPABIX TEN
U TEKYYECTH KUIKOCTH.

[IpoBeneHre ONbITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUM BOJbI YACTHUIIBI HAXOSATCS
B CpeHEM JajbIle IPYyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B KUKOM.

VYcraHoBI€HUE B3aUMOCBSI3H MEXKITY
0COOCHHOCTSIMU arperaTHhIX COCTOSTHUM BOJBI

U CYILIECTBOBAHHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomorus, reorpadusi)

Htoro no pazgeny
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JIBMKeHMe M B3aMMOIeUCTBHE TeJl

3.1 | Mexanudeckoe Mexannueckoe ABwKeHue. | MccienoBanue paBHOMEPHOTO ABUKEHUS,
JBUYKECHUE PaBrOMepHOE ONPENIEIICHUE ETO MTPU3HAKOB.
Y HEPAaBHOMEPHOE Ha6nronenne HepaBHOMEPHOTO JBUYKCHHS
neuxeHue. CKopocThb. Y ONPEAEIICHUE €r0 OTINYUN OT pABHOMEPHOTO
CpenHssi CKOpoCTh JBUYKEHUS.
MIpA HEPABHOMEPHOM Ornpenenenne CKOPOCTH PABHOMEPHOTO
IBWXEHUU. PacyeT mytu JBH>KEHUS (IIapUKa B dKUJIKOCTH, MOJEIU
Y BPEMEHHU JIBUKCHUS ANEKTPUIECKOTO aBTOMOOMJIS U T.1I.).
Ornpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycCKa UM IIapyKa MO HAKIIOHHOM MIIOCKOCTH.
Pemenue 3ana4 Ha oripeiesieHUe MyTH, CKOPOCTU
Y BPEMEHH PABHOMEPHOTO JIBUKECHHUS.
AHanu3 rpaduKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Muepuus, Macca, SABneHne nHEPLUUU. 3aKOH OObsicHEHUE U TIPOTHO3UPOBAHUE SBJIICHHM,

IINIOTHOCTB

uHepuuu. Bzaumoenictue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BeliecTBa.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €MHUIE 00bEMaA
BEILIECTBA

00yCJIOBIIEHHBIX HHEpLUEN, HATPUMED, YTO
IIPOUCXOJUT IIPH TOPMOKEHUHU WM PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHHUE HA BEJOCUTIENE
WM CaMOKAaTe U T. [I.

IIpoBenenue u ananu3 OIBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBW)KECHUS TEla B pe3yJIbTaTe JEUCTBUSA HA HETO
OPYTUX TEJ.

Pemenue 3ana4 Ha onpeeneHue Macchl Tela, €ro
o0beMa U IIIOTHOCTH.
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IIpoBeneHME U aHAIN3 OIIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb U3MEHEHHUS
CKOPOCTH TeJia OT €ro MaccChl

IIPU B3aMMOJIEVICTBUH TEIL

W3mMepeHne Macchl Tela pa3IuuyHbIMU CIIOCOOaMHU.

OHpGI[CJ'IGHI/Ie INIOTHOCTH TCJIa B pC3YJIbTATC
HN3MCPCHHA €TO MACChI U o0beMa

3.3

Cuna. Buabe! cui

14

Cuia kak xapakTepUCTHKa
B3aUMOJICUCTBUS TEIL.
Cuna ynpyrocTu 1 3aK0H
I'yxa. M3mepenue cusl

C HOMOUIBIO TMHAMOMETDA.
SIBneHHE TATOTEHUS U CUJIa
TsoKecTU. Cuia TSHKECTH
Ha JIPyTUX TIaHeTaXx.

Bec tena. HeBecomocTs.
CrnoxxeHnue cuil,
HaIpPAaBJIECHHBIX MO OJHOMN
IPSIMOIA.
PaBHOzeMCTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbKEHHUS U TPEHUE
nokosi. TpeHue B npupoae
U TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK MPUYUHBI
MU3MEHEHUS CKOPOCTH TeJla WM ero JedopMaluu.
Onuncanue peabHBIX CUTyallMid B3aUMOJEHCTBUS
TEJ C IIOMOIIBIO MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3ydenue cuibl ynpyrocTu.

HccnenoBaHue 3aBUCUMOCTH CHJIBI YIIPYTOCTH

OT yJJIMHEHHUS PE3UHOBOTO IIHYPA WIHA IPYKUHBI
(c mocTpoeHuem rpaduka).

AHanu3 IpakTUYECKUX CUTYyalUi, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Msi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cuTyaluii, CBA3aHHBIX C SIBJIEHUEM
TATOTEHUS.

OO0bsicHeHUE OPOUTATBHOTO ABUKEHUSI IJIAHET

C UCII0JIb30BaHUEM SIBJIEHUS TATOTEHUS U 3aKOHA
WHEPLIHH.

N3mepenue Beca Tena ¢ HOMOLIBIO JUHAMOMETPA.
ObocHOBaHMeE ATOTrO c10c00a U3MEPEHHUSL.
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AHaJIN3 1 MOAENTUPOBAHUE SIBJIEHUS HEBECOMOCTH.
DKCIEepUMEHTAIbHOE MOJyYeHUE MTpaBUiia
CJIO’KEHMS CUJI, HAIIPABJIECHHBIX BIOJIb OJHOMN
IIPSAMOM.

Ornpenenenue BEIMYUHBI PAaBHOAEHCTBYIONIECH
CHIL

N3ydenue cuiibl TPEHHS CKOJIbKEHUS U CUIIbI
TPEHUS TIOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIbI JJABJICHUSI U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEMN.

AHaJIN3 MPAKTUYECKUX CUTYalU, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS

WJIU YBEJIMUCHHUS (KaTaHWE Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJISI, UCTIOJIb30BAHUE
MOAIIUITHUKOB, MJIABAHWE BOJIHBIX JKMBOTHBIX
u ap.).

Pemenue 3anau ¢ ucnonap3oBaHueEM GOPMYIT
JUISl pacueTa CUIIbI TSHKECTH, CHIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JlaBJjieHHe TBEPABIX TeJ, dKUAKOCTEN U ra3o

B

4.1

Hasnenue. [lepemaua
JIaBJICHUSI TBEPABIMU
TEJIAMH, )KUJIKOCTSIMHU
Y ra3aMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS U YBETUICHUS
nasicHus. J[aBieHue rasa.

3aBUCUMOCTD JIaBJIEHUS

AHanm3 v 00bSICHEHUE OTIBITOB U MPAKTUYECKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISIETCS CUIIA
JaBJICHMUSL.

O6ocHOBaHME CIOCOOOB YMEHBIIICHUS
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rasa oT oobeMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMUYECHUS 1aBJICHHUS.
N3ydeHne 3aBUCUMOCTH JIaBJICHUS T'a3a

OT 00bEMa U TEMIIEPATYPHI.

N3yuenne ocoOeHHOCTEN epeaadyn JaBICHUS
TBEPbIMH TEJIAMH, KUAKOCTSIMHU U Ta3aMH.
O060cHOBaHME PE3YJILTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCneprUMEHTAIBHOE I0KA3aTENbCTBO 3aKOHA
[Tackass.

Pemrenne 3ana4 Ha pacueT AaBIEHUS TBEPIAOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBHCHUMOCTD JIaBICHUS
XKUJIKOCTH OT TJTYOHHBI.
ITHeBMaTHYECKHE MAIITUHEL.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyzsl. [ 'napasanyeckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH JTaBJICHUS
KHUJIKOCTHU OT INIyOMHBI TOTPY>KEHUS U TUIOTHOCTU
KHUJIKOCTH.

Ha6ntonenue n 00bsICHEHUE THAPOCTATHYECKOTO
napajokca Ha OcHOBe 3akoHa [lackais.
N3ydenne cooOaronmxcs CoCyI0B.

Pemenwne 3anaq Ha pacueT NaBICHUS KUAKOCTH.
OObsacHEeHrEe IPUHLUIIA AEUCTBUSA
THIPaBIMYECKOTO Tpecca, MTHEBMaTHUECKUX
MaIllvH.

AHanu3 u 00bSICHEHHE IPAKTUYECKUX CUTYaIil,
JEMOHCTPUPYIOIIUX MPOSBICHUE JaBICHUS
KHUAKOCTHU ¥ 3akoHa [lackains, Hanmpumep
IPOIIECCOB B OpraHU3Me IpU IIyOOKOBOJAHOM
HBIPSIHUN
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4.3 | AtmochepHOe AtMocdepa 3emu DKCnepUMEHTATBHOE OOHAPYKEHUE
JTABJICHUE U aTMOC(EPHOE aBJIECHUE. | aTMOC(EPHOIO JABIICHHMS.
[TpyuumHe! CymecTBOBaHUS | AHaU3 U OOBSICHEHHE OIIBITOB U MPAKTHYCCKUX
BO3/YIIHOM 000JI04KH CUTYallUi, CBS3aHHBIX C IEUCTBUEM
3emn. OnbiT Toppudennn. | arMochepHOro AaBJeHHsI.
N3mepenne atMOChepHOro | OOBACHEHHE CYIECTBOBAHMS aTMOC(HEPHI
NaBJICHHS. 3aBUCHMOCTD Ha 3eMJIE U HEKOTOPBIX IUIAHETAX WJIU €€
aTMOC(EpHOro JABICHUS OTCYTCTBUS Ha IpyTux IutaHerax u Jlyxe.
OT BBICOTHI HaJl ypPOBHEM OObsicHEHNE U3MEHEHUS INIOTHOCTH aTMOC(epbI
Mmopsi. [Ipubopsl C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JUISL UBMEPEHUS JABJICHHS OT BBICOTHI.
aTMoc(hepHOro 1aBIeHUS Pemenue 3a1a4 Ha pacueT aTMOC(pEpHOTo
JABJICHUS.
N3yuenue yctpoiicTBa bapomeTpa-aHepoua
4.4 | JleticTBue JleficTBYE )KUKOCTH M Ta3a | DKCIEPUMEHTAIbHOE OOHAPYKEHUE ACHCTBUS
YKAJKOCTH U rasza Ha [OTPYKEHHOE B HUX YKUJKOCTH U ra3a Ha IMIOTPYKEHHOE B HUX TEJIO.
Ha IIOTPYKEHHOE Tes0. BeITankuparomas OnpeneneHne BBITAIKUBAIOIIEH CHJIBI,
B HUX TEJIO (apxumenoBa) cuia. 3aKOH | AEMCTBYIOLIEH HA TEJI0, HOrPYKEHHOE

Apxumena. [InaBanue Ten.
Bo3nyxoruiaBanue

B KUJKOCTb.
[IpoBeaenue u 0OCYKI€HUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbL, ICWCTBYIOILIEH HA TEJIO
B KHUIKOCTH, OT 00beMa MOTPyKEeHHOU

B JKUJKOCTB YaCTH TeJIa U OT MJIOTHOCTH
JKUJIKOCTHU.

IIposepka nHezasucumocmu blmanikusarouel
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cubl, oeticmayroueti Ha mejlo 8 HCUOKOCU,

om maccwl mend.

HccnemoBanue 3aBHCUMOCTH Beca Tella B BOJIC

0T 00beMa MOTPYKEHHOU B KUAKOCTh YaCTHU TeJa.
Pemenwne 3aa4 Ha MpUMEHEHNE 3aKOHA
ApxuMena v yCIIOBUS TUTABaHUS TEJI.
KoncTtpynpoBanue apeomerpa

WA KOHCTPYUPOBAHUE JIOJKU U OTIPEJICIICHUE €€
Ipy30M0IBEMHOCTH

Hroro no pazgeny

21

PaGoTra u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexanndeckas padora.
MomHoCTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOI pabOThI CHIIBI TSKECTH

IIpY MAJICHAN TeJIa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM IEepEMENIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuer montHoCTH, pa3BUBaEMOM MPU MTOABEME
IO JIECTHULIE.

Pelenue 3a1a4 Ha pacuet MEXaHUYECKO paboThI
Y MOILHOCTHU

5.2

ITpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIuar, 0JI0K, HAKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHUS pblyara

K 0J10Ky. «30J10TO€

OnpeneneHne BBIMTPHIIIA B CUJIE TPOCTHIX
MEXaHHU3MOB Ha MPUMEPE pbluara, Mo IBUKHOTO

Y HETMOIBUKHOTO OJIOKOB, HAKJIOHHOM TIJIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHSI pblyara.
OGHapykeHHe CBONCTB MIPOCTHIX MEXAHU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCIIOCOOTICHUSX,
UCIIOJIb3YEMbIX B OBITY U TEXHUKE, a TAKKE
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npaBuio» Mexanuku. KI1/]
MPOCTBIX MEXAHU3MOB.
[TpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

B KUBBIX OpraHU3Max.
DKCHEPUMEHTAIBHOE I0Ka3aTeJIbCTBO PABEHCTBA
paboT MpU IPUMEHEHHUH MPOCTHIX MEXaHNU3MOB.
Onpenenenue KIIJ] HaKIOHHONM MJIOCKOCTH.
Pemenune 3ana4 Ha mpuMEHEHUE TPaBUJIa
paBHOBecus prruara u Ha pacuet KII1/]

5.3 | Mexaunueckas
DHEPTHUS

MexaHnueckas JHEprusl.
Kunernueckas

U NOTEHLUAJIbHAS YHEPTHUS.
IIpeBpaienue ofHOro BUaa
MEXaHUYECKON IHEPTUH

B JIPYTrOil. 3aKOH
COXPaHEHUs JHEPIUHU

B MEXAHUKE

3KCHCpI/IMCHTaJIBH06 OIIpCACIICHNC N3MCHCHUS
KHUHETUYECKON 1 HOTGHI_[I/IaJIBHOﬁ OHCPI'UM TCJIa
ITpH €T0 CKATbIBAHWH I10 HaAKJIOHHOM IJIOCKOCTH.
(DOpMYJII/IpOBaHI/IC Ha OCHOBC HCCJICOOBAaHUI
3aKOHa COXpaHCHUA MEXaHMYECKOU OHCPIUH.
O6CY>KI[€HI/IG IrpaHul IPpUMCHUMOCTH 3aKOHA
COXpaHCHUA SHCPIUH.

Pemenue 3aJa4 C UHCIIOJIb30BaAHHUCM 3aKOHaA
COXpaHCHHUA SHCPIruu

Uroro no pazaeny 12
PesepBHOe Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KVIACC
Ne HanmenoBanue Komnuectso | I[Iporpammuoe copepkanrie | OCHOBHBIC BUIIBI AESTEIHHOCTA O0YJAIOIINXCS
n/m pa3zenoB U TeM 9acoB
y4eOHOTO MpeaMeTa
TenoBble sBJICHUS
1.1 | CrpoeHue u cBOMCTBa 7 OCHOBHBIE MOJIOKEHUS HaOnronenue u nHTEpIipeTalust OnbIToB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU CTPOCHHUSI BEIIECTBA.
Macca u pa3mepsl aTOMOB

Y MOJIEKYJI. ONBITHI,
MOATBEPKIAOIINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH.

Mopenu TBEpAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSIHUI
BELIECTBA.
Kpucrammmueckne

u amop(HbIe Tena.
OOBsicCHEHHE CBOMCTB I'a30B,
KHUJKOCTEH U TBEPJIbIX TEN
Ha OCHOBE I10JIOKEHUMN
MOJIEKYJIIPHO-KHHETUYECKON
teopuu. CMauynBaHue

U KalWUISPHBIE SIBJICHUS.
TennoBoe pacumpenue

U CXKaTue

CBUJICTEIBCTBYIONINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHU BEUIECTBA: OTBITHI C PACTBOPEHUEM
Pa3INYHBIX BEIICCTB B BOJIC.

Petienue 3a1a4 1o o1eHUBaHUIO KOJIMYECTBA
aTOMOB WJIU MOJIEKYJ B €/IMHHUIIE 00beMa
BEIICCTRA.

AHau3 TeKCTa APEBHUX aTOMHUCTOB (HAIIpUMep,
dbparmenTa nosmsl Jlykpenus «O npupone
BEIIICH») C M3JI0KEHHEM 000CHOBAHHMIM aTOMHOM
TUTIOTE3bI (CMBICIIOBOE UTCHHUE).

Onenka yoeIuTeIbHOCTH TUX 00OCHOBaHUH.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuauil MEeXXI1y HUIMHA Ha OCHOBE
IIOJIOKEHUN MOJIEKYIISIPHO-KMHETUYECKOU
TEOPHUH CTPOCHHUS BEIICCTBRA.

OOBsICHEHNE OCHOBHBIX Pa3JIMYMi B CTPOCHUHN
ra3oB, )KHJIKOCTEH U TBEPBIX T

C UCTIOJIH30BaHUEM TIOJIOKEHU I MOJIEKYIISIPHO-
KMHETHYECKOU TEOPUHU CTPOCHUS BEIIECTBA.
[IpoBeaeHue ONBITOB MO BBIPALUBAHUIO
KPUCTAJIOB TIOBAPEHHOM COJIM WJIH caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISIPHBIC SIBIICHUS

U SIBJICHUE CMayWBaHMS.

OO0BsicHEHUE POJIH KaTWJUISIPHBIX SABJICHUN

JUISL IOCTYTUICHUS BOJIbI B OPTaHU3M PACTECHHUM.
Habmronenue, npopeeHue u 0ObsICHEHNE
OITIBITOB 110 HAOJIIOICHUIO TEIIJIOBOTO
pacIIMpEHUs ra30B, KUJIKOCTEU U TBEPABIX TEIL.
OOBsicHEHHE cOXpaHeHUsI 00beMa TBEPABIX TEJl,
TEKYUYECTH KUJIKOCTH (B TOM YHCIIE, Pa3HUIIBI

B TEKYYECTH JIJI Pa3HbBIX KUJKOCTEM),
JIaBJICHMS rasa.

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

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

1.2

TerutoBbie TPOLIECCHI

21

Temneparypa. CBs3b
TEMIIEPATYpPbI CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHUS
yactul. BayTpennss
sHeprus. CrnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPIUu: Terjonepeaaya

Y COBEpILIEHHE PaOOTHI.

O06ocHOBaHME TTPaBUII U3MEPEHHS TEMITEPATYPHI.
CpaBHeHHe pa3IUYHBIX CIIOCOO0B U3MEPEHUS

U TIIKaJI TEMIIePaTypHhI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX H3MEHEHUE BHYTPEHHEH
SHEPTHH Tejia B pe3yJIbTaTe TeIUIonepeaadn

¥ pabOTHI BHEIIHUX CHUJL.

HaOmronenne u 00bsICHEHHE OIBITOB,
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Buabl Teruionepenauu:
TEIJIONPOBOAHOCTb,
KOHBEKIUS, U3TyUEHUE.
KonuyecTBo TEmnoThl.

VY nenbHas TENI0EMKOCTh
BemecTBa. TermoooMeH
Y TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [1naBinenue

1 OTBEP/ICBAHUC
KPUCTAJUIMYECKHUX BEIIECTB.
VY nenbHas TermioTa
TUJTaBJICHUS.
[TapooOpazoBanue

Y KoHJeHcanusd. Mcnapenue.

Kunenwne. Y nenbHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHUSI.

Brnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TeroTa
CrOpaHusl.

[Tpunuumnb! padboThI
TeroBbIX aBurarenen KI1J]
TEIUIOBOTO JIBUTATEIIS.

00CyX/IeHHE IPAKTUUECKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX PA3TUIHBIC BH]IBI
TeIUIonepeaaun: TeIIONPOBOAHOCTbD,
KOHBEKI[UIO, U3JIyYCHHE.

WccnenoBanue siBiieHUs TEIIOOOMEHA

IIPY CMENIMBAHUU XOJOAHOM U TOPSTYEN BOJIBL.
HaGnronenue ycraHoBlIeHUS TETIJIOBOTO
PaBHOBECHUS MEXKY TOPSYEH U XOJIOJHON BOJOM.
Onpenenenue (M3MEpEeHNE) KOTUYECTBA
TEIJIOTHI, TOJIY4YeHHOTO BOAOW MpU TEIII00OMEHE
C HarpeThIM METALTUICCKAM IUITUHAPOM.
Onpenenenue (MU3MEPEHNE) YACIbHON
TETMJIOEMKOCTH BEIIECTBA.

Pemenne 3a7a4, CBSA3aHHBIX ¢ BEIYUCIEHUEM
KOJIMYECTBA TETUIOTHI U TETJIOEMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyallUid PAKTUYECKOTO
UCIOJIb30BAHUS TETNIOBBIX CBOWCTB BEIIECTB

U MaTePHAJIOB, HAIIPUMED, B IEIIAX
SHEProcOEepeIKCHUS: TCIIIION3OIAIINSA,
sHeprocOeperarIre KpoIIii,
TEPMOAKKYMYJISITOPBI | T. 1.

Habmronenue siBieHui ncmapeHus

Y KOHJICHCAITUH.

Hccnenosanue mpoiiecca ucnapeHust
Pa3IUYHBIX KUIKOCTEH.

OObsicHEHUE SIBICHUIN UCTIApEHMUS]
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TemnoBble ABUTATEIIN

U 3aII1Ta OKPY>KaIoIIeH
Cpelpbl.

3aK0H COXpaHCHUS

U TIPEBPAICHUS SHEPT U
B TEIUIOBBIX Mpolieccax

Y KOHJICHCAIIMY Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.

Habmionenue u 00bscHEHME Mpoliecca KUIeHMs,

B TOM YHCJIE 3aBUCIMOCTH TEMITEPATyPhI
KHUTICHHS OT JaBJICHUS.

Onpenenenue (U3MEPEHUE) OTHOCUTEIBHON
BJIQKHOCTH BO3/1yXa.

Habmronenue npoiiecca miaBiaeHus

KpUCTATINIMYICCKOI'O BCIICCTBA, HAIIPUMCD, JIbJA.

CpaBHEHUE NMPOLIECCOB TIJIABJICHUSA
KPUCTAJUTMYECKHUX TET U Pa3MITUCHUS

IpY HArpeBaHUU aMOP(PHBIX TEJl.
Onpenenenre (M3MEPEHKE) yICIbHOMU TEIIOTHI
TUTaBJICHUS JIbJIA.

OOBsACHEHHE SIBJICHUN IJIaBJICHUS
" KpUCTaJUIM3allhui Ha OCHOBC ATOMHO-

MOJIEKYJISIPHOTO YUEHMUS.
Pemienue 3aga4, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B ITpoLieccax
TEeIIoNnepeaady Mpy IIaBICHUH

Y KpUCTAJUIN3AIMHY, UCTIAPEHUHN U KOHJICHCALIUH.
AHaJIN3 CUTyalluid MPAKTUYECKOTO0 MPUMEHEHUS

SIBJICHUY TIJIABJICHUS U KPUCTAITA3AIUH,
HaIrpuMep, MOTYyUYEHUE CBEPXUUCTHIX
MaTepualioB, COJIEBas IPEJIKa U Jp.
AHanu3 paboThl U 00bSICHEHUE PUHIUIIA
JNEUCTBUS TEIJIOBOTO JIBUTATESL.
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Brerauciaenne KoJIn4yecTBa TEIJIOTHI,
BBIJICJISIIOIIETOCS TTPY CTOPAHUU PA3JTUYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyx1eHuE KOJIOTHYECKUX TTOCIEICTBUN
WCIIOJIb30BaHUsl IBUTaTeNIeld BHYTPEHHETO
CrOpaHMsl, TEIIOBBIX U TUAPOIIEKTPOCTAHIINI

Hroro no pazaeny 28
DJIeKTprU4YecKre U MATHUTHBIE SIBJIEHUS
2.1 | DnexkTpuyeckue 7 DIIeKTpU3aLHus TEIl. Habnronenue u mpoBeieHHE ONBITOB
3apsibl. JIBa poaa 3JIEKTPUUYECKHUX 10 AJIEKTPU3ALMU TEJ TPU COMPUKOCHOBEHUH

3apspKEHHBIE Tena
U UX B3aUMOJCHCTBUS

3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEI.

3akoH KynoHa (3aBUCUMOCTh

CHJIBI B3aMMOJICHCTBUS
3apsSKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B

Y PACCTOSIHUSI MEXKTY
TeJIaMu).
DIIEKTPUYECKOE TTOJIE.
Hanpsixkennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHUKN cyneprno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KAaUECTBEHHOM YPOBHE).

Hocurenu anekrpuyeckux
3apsAI0B. DJIEMEHTapHbIN
AIEKTPUYECKUH 3apsia.

Y UHIYKLIHEN.

Habmronenne n o0bsICHEHNE B3aUMOACHCTBUS
OJTHOMMEHHO ¥ Pa3HOMMEHHO 3apsUKCHHBIX TEJI.
OOBsicCHeHHUE MTPUHIIKIA JSHCTBHUS SJIEKTPOCKOTIA.
OOBsiCHEHHUE SIBJIICHUH JICKTPU3AIINT

IIPH CONTPUKOCHOBEHUH TEJI M MHAYKITUEH

C UCITOJb30BaHUEM 3HAHUM O HOCUTEIIX
AIEKTPUUYECKUX 3aPSAI0B B BEIICCTBE.
Pacno3naBanue 1 00bsICHEHHE SIBJICHUH
ANICKTPHU3ALNN B TTIOBCEIHEBHOMN JKU3HU.
Habmronenne u o0bSICHEHHE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPaHCHUS
IJICKTPUUYECKOTO 3apsijia.

HaGronenue onbITOB 110 MOJCTHPOBAHUIO
CHUJIOBBIX JIMHUH 3JICKTPUICCKOTO TIOJIA.
UccnenoBanue AeiCTBUS IEKTPUUECKOTO OIS
Ha IPOBOJIHUKYU Y JUDJICKTPUKHU
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CrpoeHnue aToma.
[IpoBogHuKM

U JUDJIEKTPUKHU. 3aKOH
COXpPaHEHMUS AJIEKTPUUECKOTO
3apsnaa

2.2

IlocTogHHBIN
BJIEKTPUYECKUN TOK

20

DIIEKTPUYECKUI TOK.

VY ci1oBus CylIeCTBOBaHHUS
3JIEKTPUYECKOTO TOKA.
HcTouHMKYN MOCTOSTHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TerIoBOE, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B )KUIKOCTSX U raszax.
DJIeKTpUYECKast UEMb.
Cwuna Toka. DIEKTpUIECKOE
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHHKA. Y IEJIbHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma /151 ydacTka
uenu. [locnenoBarensHoe
Y MapajuieibHOE COEAMHEHNE
MIPOBOJTHUKOB.

PaboTa u MomHOCTH
3IEKTPUYECKOTO TOKA.

HaGnronenue pa3nudHbIX BUIOB JEHCTBUS
AJIEKTPUUECKOTO TOKA U OOHAPYKEHUE ITUX
BHUIOB JICUCTBHUS B IOBCEIHEBHOM KU3HH.
Habmronenne BO3HUKHOBEHHUS Ta30BOI0 pa3psiaa
Y 3JIEKTPUYECKOTO TOKA B JKUJIKOCTH.

COopka 1 UCIIBITaHUE JISKTPUIECCKOH 1IeTTH
IIOCTOSIHHOTO TOKA.

N3MepeHne cuitbl TOKa aMIIEPMETPOM.
H3mepenue 351eKTpuueCcKOro HarpsiKEHUs
BOJIbTMETPOM.

[IpoBenennie 1 00BICHEHUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JUTHHBI, IJIOIA X ITOTIEPEYHOTO CEUCHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PEUCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS
Ha PE3UCTOpE.

[TpoBepka mpaBuiia CIOKEHUS HANTPSKEHU N
IIPU MOCJIEI0BATEIBHOM COEAUHEHUU JBYX
pE3UCTOPOB.

46



denepanbHas padbouas nmporpamma | @usuka. 7—9 kiacchl (0a30BbIl YPOBEHB)

3akon J[xxoyns—JIenna.
DneKTpUUecKue Lenu

U TIoTpeOuTenu
AIIEKTPUUYECKON SHEPTHH
B ObITy. KopoTkoe
3aMbIKaHHE

[IpoBepka npaBuiia Jyisi CUIIbI TOKa

IIPU [APpaJIETBHOM COEUHEHUH PEUCTOPOB.
AHaJIN3 CUTyallU{ ITOCIE0BATEIBHOIO U
NapajuieIbHOTO COCIMHEHUS TPOBOAHUKOB

B JIOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pewenne 3a1a4 ¢ ucnoap3oBaHueM 3akoHa Oma
1 GopMyI pacyeTa JIEKTPUIECKOro
CONPOTHBJIEHUS MPHU MOCIEA0BATEILHOM

U TlapajuieIbHOM COEMHEHUHN MPOBOIHUKOB.
Onpenenenre padOTHI AIEKTPUIECKOTO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnegoBaHue 3aBUCUMOCTH CUJTBI TOKA YEPE3
JAMIIOYKY OT HaNpsKEHUs Ha HEH.
Onpenenenne KII/I HarpeBarens.
Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIpU OIbEME T'PYy3a JIEKTPOJBUTATEIIEM.
OO0bsicHEHUE YCTPOINCTBA U MPUHITUTIA ICHUCTBUS
JIOMAIITHUX JIEKTPOHArPEBATEIHHBIX MMPUOOPOB.
OObsicHEeHNE TPUINH KOPOTKOTO 3aMBIKAHUS

Y TIPUHIIUIIA IEUCTBUS IJIABKUX
MPEAOXPAHUTEIICH.

Pemenue 3a1a4 ¢ MCMOIB30BAHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHbIC SIBIICHUS

ITocTossHHBIE MATHUTEL.
B3aumoneiictBue

HCCJ’ICI[OB&HH@ MAarguTHOI O BBaHMOHeﬁCTBHH
ITOCTOAHHBIX MAaI'HUTOB.
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MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MarauTtHoe 1oje 3emiu

Y €r0 3HaYCHUE JIJI )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[IpumeHnenne
3JIEKTPOMArHUTOB

B TEXHHUKE. [[elicTBue
MarHUTHOTO TOJIS

Ha TPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEND
MOCTOSIHHOTO TOKA.
HcnonwzoBanue
AIEKTPOJBUTATEIICH

B TEXHUUYECKHX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydenne MarHuTHOIO I10JIA TIOCTOSHHBIX
MarHuTOB IIPU UX 0OBETUHEHUH U Pa3/IeJICHUN.
HccnenoBanye MarHuTHOTO B3aUMOIECUCTBUSA
IIOCTOSIHHBIX MarHUTOB.

N3ydenne MarHuTHOIO I10JIS TOCTOSTHHBIX
MarHUTOB IIPU UX OOBETUHEHUH U Pa3/IeJICHUN.
IIpoBeneHue OIBITOB 110 BU3YyAIM3ALMU [0S
IIOCTOSTHHBIX MarHuTOB.

N3yuenue sBneHNs HAMarHUIYMBaHUS
BEILECTBA.

Hccnenoanue AenCTBYS dJIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTbD CHJIbI B3aUMOJEHCTBUS KaTyIIKN
C TOKOM Y Mar"HuTa OT CUJIbl U HAIIPABJICHUS TOKA
B KaTyIIIKE.

AHaJIN3 CUTyalui IPAKTUYECKOTO MPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
yCTPOMCTBAX, MPOMBIIIEHHOCTH, MEAUIIUHE).
N3yyenne nercTBrst MArHUTHOIO TT0JIS

Ha IIPOBOJHUK C TOKOM.

N3yueHne nercTBUS 3JIEKTPOABUTATENS.
Nsmepenne KII/] anexTpoaBurarenbHON

YCTaHOBKH.
Pacrio3naBanue v aHanu3 pa3anyHbIX
IIPUMEHEHU N AIEKTPOABUTATEIIEN

(TpaHCOpT, OBITOBBIE YCTPOUCTBA U JIP.)
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2.4 | DnekTpoMarHuTHas 4 Onbitel @apanes. SABnenue | OObITHI MO UCCIEAOBAHUIO SIBJICHUS
WHTYKITAS AEKTPOMArHUTHOMN ANEKTPOMATHUTHON MHAYKITUU: UCCIIEAOBAHHE
uaayknuu. [paswio JIeHna. | i3MEHEHMIA 3HaUYSHUS W HAIIPaBJICHUS
DneKTporeHepaTop. WHIYKIIMOHHOTO TOKa
CniocoObl oJTy4eHUs
ANEKTPUYECKON DYHEPTHH.
DJIEKTPOCTaHIIUU
Ha BO30OHOBIIIEMbBIX
HMCTOYHHUKAX YHEPTUU
Hroro no pazaeny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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9 KUIACC
No HaumenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIC BUJIBI ACATEIHHOCTA O0YJAIOIINXCS
n/m pa3enoB U TeM 9acoB
y4eOHOTO MpeaMeTa
Mexannyeckue siBJICHUS
1.1 | Mexanuueckoe 10 Mexanudeckoe ABMKEHUE. | AHAJIN3 U 00CYKJIEHUE PA3INYHBIX IPUMEPOB

JIIBHYKEHHE U CIIOCOOBI
€ro OIHCaHUs

MarepuranbHas TOUKa.
Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMEpHOE
MPSMOJIMHEUHOE IBUKEHHUE.
HepaBnomepHoe
MPSMOJIMHEWHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTB Teja Mpu
HEPABHOMEPHOM JIBUKECHUH.
Yckopenue.
PaBHOYCKOpEHHOE
MPSMOJIMHEWNHOE JBUKECHUE.
CBo0OOIHOE T1aJIEHUE.
Omnbitel ['anunes.
PaBHOMEpHOE NBUKEHNE

10 OKPY>KHOCTH.

Ilepuon u yacrora
oOpamenus. JInaeiHas

Y yTJI0BAasi CKOPOCTH.

MEXaHUYECKOTO JIBHYKEHUSI.

OO0cy:x1eHne rpaHull IPUMEHUMOCTH MOJIENN
«MaTepuanbHas TOUKay.

Omnucanre MEXaHMYECKOTO ABIKCHUS
pazIMYHBIMU criocoOamu (ypaBHEHHE, TabIuLa,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUOKECHUSL.

Habmroienne MexaHn4ecKoro ABMKEHUS Tefa
OTHOCHUTEJILHO Pa3HBIX TeJl OTCYETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCHUTEIHHO Pa3HBIX
TEJ OTCUETA.

Amnanus tekcra ["anniest 00 OTHOCUTEIBHOCTH
JIBUKCHWSI; BBITTOJIHEHUE 3aJaHHI 110 TEKCTY
(CMBICIOBOE UTEHHE).

Omnpenenenre cpeHE CKOPOCTU CKOJIBKEHUS
Opycka Wi ABM)KEHHUS [IapyKa M0 HaKJIOHHON
IUIOCKOCTH.

Ananus u o0cykaeHne cnoco0oB
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LlenTpOoCcTpEeMUTENIEHOE
YCKOpEHUe

IpUOIMKEHHOTO OTIpeIeNICHUS] MTHOBEHHOM
CKOpOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO
JIBUKEHUS (IIapuKa B )KUIKOCTH, MOJIETTH
AIIEKTPUYECKOTO aBTOMOOWJIS U T. II.).
Omnpenenenne myTH, IPOHAEHHOTO 3a IaHHBIHI
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

10 rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOT'O
JBUKEHUS OT BPEMEHHU.

OO6cy:x1eHrne BO3MOXKHBIX TPUHIIATIOB
JeicTBUS TpUOOPOB, U3MEPSIOIINX CKOPOCTh
(cIIIOMETPOB).

Boruncnenue myTu 1 CKOpOCTH Npu
PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JBUKEHUN
Tena.

Ornpenenenue NpOMAECHHOTO IyTH U YCKOPEHHUS
JBYKCHHSI TeJia 10 TpaduKy 3aBUCUMOCTH
CKOPOCTH paBHOYCKOPEHHOT'O MPSMOJIMHENHOTO
JIBMKCHHSI TeJla OT BPEMEHH.

IIpogepka cunomesuvl. ecau

npU Pa6HOYCKOPEHHOM OBUNHCEHUU

0e3 HauaNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK ps0 HeYemHulX Yucei, mo
coomeemcmeyouue nPoOMeNCymKu pemeHu
O0OUHAKOBWL.

Onpenenenue yCKOpeHus Tena

IIPU PaBHOYCKOPEHHOM JIBH>KEHUH
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110 HAKJIOHHOM IJIOCKOCTH.

N3mepenue nepuoaa 1 4acToThl 0OpaleHHs!
TeJa Mo OKPYKHOCTH.

OnpeneneHne CKOpOCTH PAaBHOMEPHOTO
JBUKEHMSI T€JIa 110 OKPYKHOCTH.

Pemenue 3ama4 Ha onpenencHue
KMHEMaTUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JABM)KCHUS PAa3JIMYHBIX BUJIOB.
Pacno3naBanue u npuOIMKEHHOE ONTUCAHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBYKECHHUSI
B IIPUPOJIE U TEXHUKE (Ha MpUMepax CBOOOTHO
NaJaroluX Tell, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

BzaumoneiicTBue Ten

20

ITepBeiit 3akoH HeroTOHA.
Bropoi 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMI cyrneprno3uuuu
CHIL

Cuia ynpyroctu. 3akoH
['yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MMOKOS, IPYTUe BUIBI
TPEHHUSL.

Cuita TSHKECTH M 3aKOH
BCEMHPHOT'O TATOTEHMUS.

Y ckopenue cBOOOIHOTO
najeHus. /J[BuxeHue riaHer

HaOmronenue u 006CyxJI€HUE OIBITOB

C IBIDKEHUEM TeJa IPH YMEHBIIICHUH BIIUSTHUS
JIPYTUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Ananmus Texcrta ['anmies ¢ onmucaHueM
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 3aJITaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OO0cyx)aeHue BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA MHEPIIMH B Pa3]IMYHBIX CHCTEMax
OTCYeTa.

HaOmronenue u o0CykJieHHEe MEXaHUYECKUX
SIBJICHH, TTPOUCXOIAIINX B CUCTEME OTCYETa
«Tenexka» npu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomMocCTh 1 ieperpy3Ku.
PaBHOBECHE MaTepuanbHOU
TOYKHU. AOCOTIOTHO TBEPIOEC
Teno. PaBHOBECUE TBEPIOTO
T€JIa C 3aKPEIJIEHHON OChIO
BpallleHud. MOMEHT CHUJIBI.
LlenTp TsKECTH

Y YCKOPEHHOM JBH>KEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKY.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aJIaHUM 110 CJIOKSHUIO U BBIYMTAHHUIO
BEKTOPOB.

Hab6nronenue w/wnm npoBeeHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPECHUS
TeJa OT IPUIIOKEHHON K HEMY CUJIbI 1 MAaCChI
Tena.

Amnanns 1 00bICHEHUE SIBICHUMN
C UCIIOJIb30BAHUCM BTOPOI'0O 3aKOHA HrroToHa.

Pemenue 3a1a4 ¢ CMOJIb30BaHUEM BTOPOTO
3akoHa Hpl0TOHA 1 TTpaBmMIIa CIOKEHUS CHJL.
Omnpenenenue )KeCTKOCTH MPY>KUHBI.

AHanu3 cuTyanui, B KOTOPBIX Ha0JII01at0TCs
ynpyrue negopMaiiuu, u uX 00bsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pemenue 3a1a4 ¢ ucnosb30BaHUEM 3aKoHa ['yka.

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

CKOJIbKCHHA OT CHJIbI HOPMAJIBHOI'O JaBJICHUS.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Onpenenenue kodppuueHTa TpeHUs
CKOJIbKEHHSL.

W3MepeHune CuItbl TPEHUS TIOKOS.

Pemrenue 3agad ¢ ucronp3oBaHueM (GOpMYIIBI
JUTSL CWITBI TPEHUST CKOJIBKECHUSI.

AHau3 ABWKEHHMSI T TOJIBKO MO JeHCTBHEM
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CHJIBI TSKECTH — CBOOOTHOTO MaJCHHUS.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOTHOTO MAaJICHUsS OT MACChI Tela.

OneHka BETMYUHBI CHIIBI TATOTEHUS,
JICUCTBYIOIIEH MEXY IBYMS TEJIaMU

(mJ1g pa3HBIX Macc).

AHanu3 IBUKEHUS] HEOECHBIX Tell

MO/ ICICTBUEM CHJIbI TATOTEHUS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(GOPMAIIHH).

Peuienue 3a1a4 ¢ HCNOJIb30BAHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUISL pacyeTa CUJIbl TSHKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OMHCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUI
0 TEKCTY (CMBICTIOBOE YTCHUE).

Hab6mronenue u o0cyx1eHHUEe OMBITOB

10 U3MEHEHUIO Beca Teja MPU YCKOPEHHOM
JIBUKECHUH.

AHan3 ycia0BUM BO3HUKHOBEHHSI HEBECOMOCTH
U TIePErpy3KH.

Pemienue 3aga4 Ha onpeiefieHHEe Beca Tena

B PA3JIMYHBIX YCIOBHSIX.

AHanu3 cuil, AEUCTBYIOIINX Ha TEJO,
MOKOSIIEECS Ha OIOPE.

Ornpenenenue HEHTPa TAKECTH Pa3INYHbIX TEJ

54



denepanbHas padbouas nmporpamma | @usuka. 7—9 kiacchl (0a30BbIl YPOBEHB)

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. U3mMeHeHue
UMITyJIbca. VIMITYJIbC CUIIBL.
3aKOH COXpaHEHUS
uMIyabca. PeaktuBHoE
JIBUYKCHUE.

Mexanunueckas padbota

Y MOILIHOCTB. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBSI3b SJHEPTUU

u paboTtel. [loTennuanbHas
SHEPrUs Teja, MOJIHATOrO
HaJl IOBEPXHOCTHIO 3EMJIU.
[ToTeHUMaNbHAs YHEPTUS
CXKAaTOU MPYKUHBI.
Kunernueckas sueprusi.
TeopemMa 0 KHHETUYECKOHN
DHEPIUH. 3aKOH COXPAHEHUS
MEXaHUYECKON JHEPTUH

HaOmronenue u o0CyxkAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeiady UMITYJIbCa

IIPY B3aMMOJICVICTBUHU TEN, 3aKOH COXPaHEHUS
HUMITYJIbCA MPU a0COTIOTHO YIPYTOM

Y HEYIIPYTrOM B3aUMOJICHCTBUU TEN.

AHaM3 CUTyallui B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MMITYJIbCA.

Pacnio3naBaHue sIBJIIEHUS pEAKTUBHOTO
JIB>KEHUS B IPUPOJE U TEXHUKE.
[IpuMeHeHnE 3aKOHA COXPAHEHUS UMITYJIbCa
JUISL pacyeTa pe3yJibTaTOB B3aUMOJCHCTBUS TEN
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYIroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pemenue 3aa4 ¢ UCIIOJIB30BaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIIPYTOCTH

IIPU OIBEME I'Py3a C UCIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOABUKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepenre noTeHIUAIIbHOM SJHEPTUH YIIPYTO
nehopMUPOBAHHON TIPYKUHBI.

N3Mepenre KHHETUYECKON SHEPTUU TEJIA

I10 JUIMHE TOPMO3HOTO Iy TH.
DKCIEpUMEHTAIbHOE CPABHEHUE U3MEHEHUS
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MOTECHIMAIBHOW U KHHETUYECKOUN SHEPTHIM Tela
IIPY IBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXPAaHEHUSI MEXaHUUYECKON YHEPTUH

py CBOOOJHOM I1aJICHUU.

[IpumeHeHune 3ak0Ha COXpaHEHUS
MEXaHMYECKON SHEPTUH JIJIs pacyera

MOTEHINAJIbHON U KHHETUYECKON SHEPTHUM TENa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckne KoJ1e0aHNs U BOJHbBI

2.1

MexaHuyeckue
KoJIcOaHUSA

7

KonebarenbHoe aBuKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: ePHUO/I,
4acToTa, aMIUIUTY/a.
Marematnieckuii u
MPY>KUHHBIN MasSTHHKH.
IIpeBpamenue sHeprun
pH KoJieOaTeIbHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxieHHbIe KOJIeOaHusl.
Pe3onanc

HaoGmronenue xonedanuii o JeMCTBUEM CUIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MoA0OHBIX KOJIEOAHUH B OKPY>KAIOIIEM MUPE.
AHanu3 Koje0aHuii rpy3a Ha HUTU

1 Ha IIPYyKHUHE.

OmnpeneneHue 4acTOThl KOJI€OaHUI
MaTeMaTHYECKOTO U MPYKUHHOTO MasSTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH TIEpHOA
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUJIMHBI HUTH.

[IpoBepka He3aBUCHMOCTH Ieproaa KoeOaHui

rpysa, noABCIICHHOT'O K JICHTC, OT MaCChI I'py34a.

HaOmronenue u o0cyx aeHre ONbITOB,
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JEMOHCTPHUPYIOIIUX 3aBUCHMOCTB IIEPUOIA
KoJ1ie0aHUH MPYKUHHOTO MasiTHUKA OT MacChl
Ipy3a U KECTKOCTHU IPYKUHBI.

[IpuMeHeHne MaTeEMaTHIECKOTO

Y IPY’KWHHOT'O MasiTHUKOB B KAYECTBE MOJEIEN

TSI OTIUCAHUSI KOJIEOAHUH B OKPYIKAIOIIEM
MHUDE.

Pemenue 3a7a4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIeproja)
Kosie0aHui.

Hszmepenue yckopenusi c60600H020 NA0eHUs.

2.2

MexaHnueckue
BOJIHBI. 3BYK

MexaHnuyecKkre BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpononbHbIe

Y TOTNEPEYHBIC BOJTHBI.
JlirHa BOJIHBI 1 CKOPOCTH €€
pacnpocTpaHeHHUS.
MexaHn4ecKre BOJTHBI

B TBEPJIOM TeJIe,
CEVCMHUYECKUE BOJIHBL.
3ByK. ' pOMKOCTB 3ByKa

1 BbIcOTa ToHA. OTpakeHue
3ByKa. MIHdpa3Byk

U yIBTPA3BYK

OOGHapyXeHHE 1 aHaJIN3 BOJHOBBIX SBJICHUI
B OKPY’KarOIIeM MHpE.

Hab0mronenue pactipocTpaHeHUs MPOI0IbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIIH)

1 O0HAPY)KEHNE aHAJIOTUYHBIX BUOB BOJTH

B IpUpo/e (3BYK, BOJIHBI HA BOJIE).
Brraucnenre qJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTIPEICIICHUE TPAHUI]
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KOJICOaHUH.

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCIIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX UTHCTPYMEHTOB).
HaoOmronenue u 00bsICHEHUE ABJICHUS
aKyCTHYECKOTO pe30HaHCAa.
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AHanM3 OpUTHHAIBHOTO TEKCTA, IIOCBSIICHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYyKa)

B TEXHUKE (IXOJIOKAIHSI, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

3JICKTpOMaFHI/lTHOe IMOJI€ 1 3JICEKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE IOJIE. [TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINUX
oJie DIEKTPOMAarHUTHBIE BOJIHBL. | B3aUMOCBA3b JJIEKTPUYECKOTO U MATHUTHOTO
Y DJICKTPOMArHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI JJIEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3YYEHNE CBOMCTB
[IIxana 3JIeKTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcrionbp3oBaHue C IOMOIIIbI0 MOOUJILHOTO TeNleoHa).
3JICKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSl COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHmu3ma.
ONEKTPOMAarHUTHAs IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX TPOSIBICHUS
cBera. CKOpOCTh CBETA. AJIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHoBBIE CBOMCTBA CBETa ’KMBBIE OPTaHU3MBbI, U3]Ty4EHUsI HEOECHBIX TEl
(cMBICTIOBOE UTEHUE).
Pacrnio3znaBanue 1 ananu3 pa3inyHbIX
IIPUMEHEHUH 3IEKTPOMATHUTHBIX BOJIH
B TEXHUKE.
M3ydeHne BOJHOBBIX CBOWCTB CBETA.
Pemenue 3aay ¢ ucnosib3oBaHueM Gopmyi
JUIS1 CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JIJIUHBI
BOJIHBI U 4aCTOTHI CBETA
Htoro no pazneny 6
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CBeToBbI€C ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlyueBas mozienb cBera.
HcTouHuku cBera.
[TpstMmonuHeitHOE
pacrpocTpaHeHue CBeTa.
3atmenusa ComnHua u JIyHBL.
Otpaxenue ceta. [Imockoe
3epKajo. 3aKOH OTPaXKEHUs
CBETa.

[Ipenomiienune cBeta. 3aKOH
npejomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceeta. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAXKECHUS B ONITUYECKUX
CBETOBOJIaX

Hab6nronenue onbITOB, AEMOHCTPUPYIOIIMX
SBJICHHUE MPSIMOJINHEIHOTO
pacnpocTpaHeHHs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHH),

U UX UHTEPIIPETAIHS C UCIIOJIb30BaHUEM
MOHSATHS CBETOBOIO JIy4a.

OObsicHEHUE U MOJICTTMPOBAHUE COJTHEYHOTO
Y JTJYHHOTO 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH

yTIJla OTPaKEHUS CBETOBOIO JIy4a OT yria
MaJICHUSI.

N3yuyenue cBOWCTB N300paKEHUS B INIOCKOM
3epKaje.

Hab6nronenue u 00bICHEHNE OTIBITOB

T0 MOJIYYEHHIO U300paKeHUN B BOTHYTOM

Y BBIITYKJIOM 3€pKajiax.

Hab6nronenue u 00bsiCHEHUE OTBITOB

MO MPEJOMJICHHUIO CBETA Ha TPaHULIE
Pa3JIMYHBIX CPEJl, B TOM YKCJIE ONIBITOB

C TIOJIHBIM BHYTPEHHUM OTPaKCHUEM.
HccenenoBanne 3aBUCUMOCTH yIJIa
MPEJIOMJIEHUS OT YIJIa aJeHUsl CBETOBOTO JIyya
Ha TPaHULIE «BO3yX—CTEKIIOM.
Pacrnio3HaBaHue SIBIICHUN OTPAKECHUS

Y NPEJIOMJICHHUS CBETA B TOBCEIHEBHOM
KHU3HU.
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AHanu3 1 00bSICHEHUE ABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ HCNOJIB30BaHUEM 3aKOHOB
OTpaXXEHUS U NMPEJIOMJIICHUS CBETA

4.2 | JIuH3bI M OITHYECKHE 6 Jlunza. Xop myueit B munze. | [lomydyenne n3o0pakeHU ¢ MTOMOIIBIO
pubOopHI OnTuueckas cuctema coOuparoIel U pacceuBaIOLIEH JIMH3.
¢dotoanmnapara, MUKpockona | Onpenenenre POKYyCHOro pacCTOSIHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CUJIBI COOMPAIOIIEH
OIITHYECKAs] CUCTEMA. JIMH3BI.
bimsopykocTs AHaM3 yCTpOWCTBA U IPUHLINIIA AEHCTBUS
U JAJIIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPHUOOPOB:
¢doToamnmapara, MUKPOCKOIA, TEJIECKOIIA.
N3ydyeHne Moienu ria3a Kak ONTUYECKOU
CUCTEMBI.
AHanm3 sIBJIEHUN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, IPUHLINIA IEUCTBUS
OYKOB
4.3 | Paznoxenue 6enaoro 3 Paznoxenue 6enoro cera HabGnronenue paznoxxenus 6e10oro ceeta
CBETa B CIICKTP B ciekTp. OnbiTel HpI0TOHA. | B CHIEKTD.
Clio)keHue CreKTpaIbHBIX HaOmronenue u 00bsICHEHHE OIBITOB
1BeToB. Jlucnepcus ceeta 0 MOJIYYEHHIO OEJIOTO CBETA MPH CI0KEHUH
CBETa Pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTBITOB
10 BOCIIPUSATHIO [[BETA MPEIMETOB MPHU UX
HaOJII0ICHUH Yepe3 LIBETOBbIE (PUITBTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
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KBanroBbie ABJIeHUA

5.1 | Ucnyckanue u OmnsiTel Pezepdopaa OO6cyxnenue 1ienu onbIToB Pesepdopaa
MOTJIONIEHUE CBETa U TUTaHEeTapHas MOJEIb 10 UCCJIEIOBAHUIO ATOMOB, BBIIBIDKCHHE
aTOMOM atoma. Mognens aroma bopa. | rumoTe3 0 BO3MOKHBIX pe3yiIbTaTaX OMBITOB

HcnyckaHue v MOTJIOICHHE | B 3aBUCHMOCTH OT MPEATIOIAraeMoro CTpOCHHUSI

cBera aToMoM. KBaHTBHI. aTOMOB, (popMyJIMpOBaHUE BHIBO/IOB

JInHenyartele CrieKTpbI W3 PE3YJIBTATOB OIBITOB.
OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MOJICJIA aTOMa M OCHOBAHUM TSI TUTIOTE3bI
bopa o cranimonapHbIx OpOUTaX AIEKTPOHOB.
Hab6nronenue CruionHpix U JIMHEWYaThIX
CIEKTPOB M3TyUEHHUS PA3TUIHBIX BEIICCTB.
OObsicHEHUE TUHEHYATHIX CIIEKTPOB U3ITYICHHUS

5.2 | CtpoeHre aTOMHOTO PanunoaktuBHOCTh. Anbda-, | OOCyXaeHHE BO3MOKHBIX THIIOTE3 O MOJEIIAX

sapa

OeTa- U TaMMa-u3TyYeHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyknonunast mogenn
aTOMHOTO sigpa. M30TomsI.
PagnoakTuBHEBIE
npespauieHus. llepuon
MOJIypaciiajia aTOMHBIX sIIep

CTPOCHHUS sIIpa.

Omnpenenenne coctasa sep 1o 3aJaHHBIM
MACCOBBIM H 3apsIIOBBIM YHCIIAM

Y 110 TTOJIOKCHHUIO B MIEPUOINICCKON CUCTEME
DIIEMEHTOB.

AHan3 U3MEHEHUS COCTaBa spa U ero
MIOJIOKEHUS B TICPUOINICCKON CHCTEME

IIPH 0-PATAOAKTHBHOCTH.

HccnemoBaHre TPEKOB 0.-4aCTHII TIO TOTOBBIM
doTtorpadusim.

OOHapy)XeHUE U U3MEPEHHUE PAIHAITTOHHOTO
(oHa ¢ MOMOIIIBIO JO3UMETPA, OIICHKA €T0
WHTCHCHBHOCTH.
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Amnann3 OMoJI0THYECKUX U3MEHEHMH,
MPOUCXOAIINX MO IEUCTBUEM
PaTUOAKTUBHBIX U3JTYUYCHUH.
Hcnonbs3oBaHue paluOaKTUBHBIX W3ITYYCHUI
B MEJIMITMHE

5.3 | Snepubie peakuuu 7 Snepnbie peakunu. 3akoHbl | Pemenue 3aga4 ¢ HCIOJIb30BaHUEM 3aKOHOB
COXPAaHEHMS 3apsAI0BOTO COXPaHEHUS MAaCCOBBIX U 3aPS0BBIX YHUCEII
1 MacCOBOI'0O YHCEIL. Ha ONPEACIICHUE PE3YIBTATOB SACPHBIX
DHeprus CBA3U aTOMHBIX pEeaKuuii; aHAJIA3 BO3MOKHOCTH
anep. CBsA3p Macchl VI HEBO3MOXXHOCTH SIIEPHON PEaKIIMH.
¥ 9HepruM. Peakimu cuHTe3a | OneHKa SHEPTUH CBSI3H SIEP C UCTIONH30BAHHEM
u fenenus sauep. Mcrounuku | opmynsl DiiHIITEHHA.
sHepruu CoJHIa U 3BE3 1. OOcykneHne NEPCIEKTUB UCTIOIb30BAHNUS
SnepHas sHepreTuka. YIPABJISIEMOT0 TEPMOSAEPHOTO CHHTE3A.
JencTBus paqnoakTuBHBIX | OOCYKIeHNE MPEUMYIIECTB U SKOJOTHIECKIX
W3JIy4YCHUHN HA )KUBbIC npo0JieM, CBSI3aHHBIX C SIIEPHON SHEPTETUKOM
OpPTraHU3MBI

Htoro no pazgeny 17

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[loBTOpEHME 9 CucremaTuzanus Brinmonnenune yueOHbIX 3a0aHU, TPEOYIOIINX

u 00001eHne
coJiep KaHus Kypca
dbusuku 3a 7-9 Kacchl

1 00001IIeHHE TPEAMETHOTO
COJICPKaHUs U OIbITA
JCSTEbHOCTH,
IPUOOPETEHHOTO

IIPH U3YYECHUHU BCETO Kypca
(u3UKH OCHOBHOTO O0IIIETO
oOpa3oBaHMUs.

JIEMOHCTPAILMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOLINX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTB:

— MPUMEHEHUS MOJTYYEHHBIX 3HAHUM

JUJIs HAYYHOT'O OOBSICHEHUS (PU3UUECKUX
SIBJICHUW B OKPY>KAFOLIEW ITPUPO/IE,

B IIOBCEJIHEBHOM >KU3HU U BLISABJICHUS
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[TonroToBKa K OCHOBHOMY
rOCyJapCTBEHHOMY
9K3aMeHy 10 (pr3HKe

TUTSE 00YJaroIIHuXCs,
BBIOPABIIMX ATOT YUCOHBIM
npeaMeT

(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOT U,

— IPUMEHEHUS] OCBOCHHBIX
AKCIIEPUMEHTATIBLHBIX YMEHUN

JUTSl UCCrieIOBaHMsl (PU3UYECKUX SIBIICHUH,

B TOM YHCJIE JJIsl IPOBEPKHU TUIIOTE3

Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Pelienue pacueTHbIX 3a/1a4, B TOM YHUCTIE
MPENoIaralouX UCIOIb30BaHNE PU3NUECKUX
MojieJiel 1 OCHOBaHHBIX Ha COJIEP KaHUU
Pa3JIMYHBIX Pa3AEIOB Kypca (QU3UKH.
BrlnonHeHue 1 3amuTa rpynnoBbIX

WM MHAWBUIYTbHBIX TIPOEKTOB, CBA3aHHBIX
C coJiep KaHueM Kypca pu3uku

Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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NEPEYEHb (KOJUPUKATOP) PACIIPEJEJEHHBIX ITO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON ITPOIT'PAMMBI OCHOBHOT' O
OBIIET'O OBPA3SOBAHUS U DJIEMEHTOB COJIEP)KAHUS 11O ®U3UKE

B denepanbHBIX W perHoOHATBHBIX MPOIEAypaX OIEHKA KayecTBAa OOpa30BaHHS
UCTIOJB3YyeTCs MepeueHb (Koau(ukaTop) pacrnpepesIeHHbIX 10 KJIaccaM IPOBEPSEMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrPaMMEI
OCHOBHOTO 00111eT0 00pa30BaHus U 3JIEMEHTOB COJIEpKaHus 1o pusuke.

7 KUIIACC

IIpoBepsieMble nMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTeibHOM
MPOrpaMmMbl

Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
IPOBEPSIEMOTO 00pazoBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yabTaTa

1.1 MCMOJIb30BaTh U3YUYECHHBIE MOHSITHUS

1.2 pa3vyaTth SBJICHUS 1O ONHCAaHUIO WX XapaKTEpHBIX CBOICTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (U3HUECKOe
SIBJICHUE

1.3 pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3UYECKUX  SBICHUUN

B OKpPY’KaroIeM MUPE, B TOM YHUCIIe (U3HUCCKHUE SBJICHUS B TIPUPOJIC,
IIPY 3TOM TEPEBOAUTH MPAKTHUYCCKYIO 33a/1ady B y4EeOHYIO, BBIICIATH
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SBICHUN

14 ONMKCHIBATh M3YyUYCHHBIE CBOMCTBA TeNl W (DU3UYECKUE SBIICHHUS,
UCTIONIB3Ysl  (PU3WYECKWe BEIWYWHBI, TPH OINHWCAHUUA TPaBUIBHO
TPaKkTOBaTh (DU3WYCCKUN CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HaYEHUs U €IMHUIIBI (PU3UYECKUX BEJIMUMH, HAXOUTh (POPMYIIBI,
CBS3BIBAIONIUE JTAHHYIO (PU3WUYECKYI0 BEIMYUHY C JIPYTUMH
BETMYMHAMHU, CTPOUTHh TpaduKM  HM3YyUYECHHBIX  3aBUCUMOCTEH
(bU3UYECKUX BEITMYHUH

1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBJIICHUSI U TMPOLIECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHbl, NIPH 3TOM JaBaTb CIIOBECHYIO
(GopMyIUpPOBKY 3aKOHAa U 3alMChIBaTh €ro  MaTeMaTH4ecKoe
BBIpAKEHUE

1.6 OOBSICHATh (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM
yuciae W B KOHTEKCTE CHUTyalluid MPaKTUKO-OPHEHTHPOBAHHOIO
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XapakTepa: BBIABIATh NPUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHre U3 1 — 2 JIOTHYECKHUX MIAaroB ¢ OMopoit Ha 1-2 W3ydeHHBIX
CBOMCTBa (du3HYECcKuX SIBJICHUU, buznueckux 3aKOHA
WA 3aKOHOMEPHOCTH

1.7

pemiath pacdeTHble 3a7aud B 1 — 2 JeiCTBUS, UCHOIB3YS 3aKOHBI
U (GOopMyJibl, CBS3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE
aHaJIM3a yCJIOBHS 33J1a4M 3alIMCHIBATh KPATKOE YCIOBUE, ITOACTABIIATh
dusznyeckrue BETUYUHBI B (POPMYJIBI U IPOBOIUTH PACUETHI, HAXOIUTh
CIPaBOYHbIE JJAHHBIE, HEOOXOAUMBIE I PELIEHUS 3a/1ay, OLICHUBATh
PEANMCTUYHOCTh NOJyYE€HHON (PU3UYECKON BEITMYMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIH
¢uznyecKux METOJOB, B ONHCAHMM MCCIEAOBAHUSA BBIICIATH
IIPOBEPSAEMOE IIPEATIOJIOKEHHE (runoresy), pasyinyarth
U MHTEPHPETUPOBATh MOJYYEHHBIA PE3YNIbTAT, HAXOAUTh OIIMOKHU
B XOJI€ OIIbITA, JeJaTh BBIBOJBI 110 €0 pPe3yJibTaTaM

1.9

IPOBOJUTH  OMNBITBI 1O HAOMIOJEHUIO (U3UYECKUX  SIBJICHUU
WM (PU3NYECKUX CBOMCTB Tel: (OpMYyIupoBaTh HPOBEPSEMbIE
NOPEINOJIOKEHNs, CcOOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO
000py0BaHUs, 3alUChIBATh X0 ONbITa U (POPMYIUPOBATH BHIBOIbI

1.10

BEITIOJIHATh TPSMBIE W3MEPCHHUS C HCIOJIh30BAHUEM aHAJIOTOBBIX
U U POBBIX MPUOOPOB, 3aMKCHIBATH TTOKA3aHUsI MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOJUTh  WCCJEAOBAHHE 3aBUCUMOCTH  OJHOW  (DU3UYECKOM
BEJIMYMHBI OT JAPYrod C HCHOJIb30BAHUEM TNPSIMBIX H3MEPECHUMH,
y4acTBOBaTh B IJITAHUPOBAHUHM Y4E€OHOTO HCCIEIOBAaHMS, COOUPAThH
YCTAHOBKY U BBIIIOJHATh U3MEPEHUS, CIIEYs NPEII0KEHHOMY ILIAHY,
buKcUpoBaTh Pe3yJbTaThl MOTYYEHHOM 3aBUCUMOCTH (HU3UUYECKUX
BEJIMYMH B BUJIE MPEIOKEHHBIX Ta0IHIl ¥ TpadUKOB, JIeJIaTh BHIBOIbI
10 pe3yJIbTaTaM MCCIIETOBAHMS

1.12

MPOBOAUTL KOCBEHHBIE HU3MEPEHUs (PU3NUECKUX BEIUYUH, CIEHYS
MPEIIOKEHHOW MHCTPYKITUU: TIPY BBITIOJTHEHUH U3MEPEHUN COOMPATh
SKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIUHUCIISTH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

coOnoAaTh  MpaBWjla TEXHUKM  0Oe30macHOCTH  mpu  pabote
C J1abOpaTOPHBIM 000PYTIOBAHUEM

1.14

yKa3bIBaTh MPUHLIUIIBI JEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTEepU30BaTh MPUHUUIBI JEUCTBUS U3YYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C MOMOILIBID MX OMMCAHUSA, HCHOJb3YS

65



denepanbHas padouas nporpamma | duszuka. 7—9 kiaccel (0a30BbI YPOBEHB)

3HaHHUSI O CBOMCTBaxX (I)I/ISI/IIIGCKI/IX SIBIICHUHA U HCO6XOI[I/IMBIC
(1)I/ISI/IIICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

MPUBOAUTh TPUMEPH (HAXOAWTh WHGOPMAIMIO O MpUMepax)
MPAKTHYECKOTO UCTIOIh30BaHUS (U3NICCKUX 3HAHUN B TIOBCETHEBHOM
YKU3HH JJI 00ecIiedeHus1 0€301MaCHOCTH MPHU 0OpaIEHUH ¢ IPUOOpAMHU
U TEXHUYECKUMH  YCTPOHCTBAMH,  COXpAaHEHHUS  370POBBs
U COOJIFOJIEHUST HOPM 3KOJIOTHYECKOTO TOBEICHHUS B OKpYKaroIen
cpene

1.16

OCYHIECTBJIATh OTOOp HMCTOYHMKOB WHMOpmaiuu B cetu HMutepher
B COOTBETCTBHHM C 3a/JIaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
MMEIOIIMXCSl 3HAHUW U IMyTEM CPABHEHUS PA3JIMYHBIX MCTOYHUKOB
BBIACIATh MH(MOpPMAIMIO, KOTOpas SBIAETCS IPOTUBOPEUHBOM
WJIA MOKET OBITh HEIOCTOBEPHOU

1.17

UCIOJIB30BaTh MPU BBINOJIHEHUHM Y4YEOHBIX 3aJlaHui  HAy4dHO-
NOMYJSIPHYIO JIUTEpaTypy (DHU3UYECKOTO COJAEPKAHMS, CIPABOYHbIE
MaTepuaibl, pecypcbl ceth MHTepHer, BiageTs NOpueMaMu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusl MHGOPMALIMKM U3 OJIHON
3HAKOBOW CUCTEMBI B APYIYIO

1.18

cO37aBaTh COOCTBEHHBIE KPATKUE MMMCbMEHHBIE U YCTHBIE COOOILIEHUS
Ha OCHOBE 2 — 3 HICTOYHUKOB MH(POPMAIIUN (PU3NIECKOTO COJICPIKaAHUS,
B TOM 4uCle MyOJIMYHO JeNaTh KpaTKUE COOOIEHUS O pe3ysibTaTax
OPOEKTOB WJIM YYE€OHBIX HCCIEJOBaHUMA, MpPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYECHHBI MOHSATUHHBIN ammapaTr Kypca (QU3UKH,
COIIPOBO’KJIATh BBICTYILJICHUE NPE3ECHTALUEN

1.19

MIPY BBITIOJIHEHNUN YYEOHBIX MTPOCKTOB M UCCIIEIOBAHUNA PACTIPEICIISTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUHU C TIOCTABICHHBIMU 3aJ]a4aMH,
CIEOUTh 32 BBITIOJHECHUEM IUIaHA JICMCTBUM, aJE€KBATHO OLICHUBATh
COOCTBEHHBI BKJaJ B JEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIUX

IIpoBepsieMble 3J1eMEeHTbI COAEPKAHUS

Kon Kon [IpoBepsieMbie 37IEMEHTHI COAEPKAHUS
pazzaena DJIEMEHTA
1 OU3UKA 1 EE POJIb B ITIO3HAHWM OKPYXAIOIIET'O MIPA

11 @uznka — Hayka O mpupoae. JSBIEHUS NPUPOIBL.
@duznueckne  SABICHUSA:  MEXAHMYECKHE,  TEIUIOBBIE,
ANEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE
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1.2 dusndeckue BeIMYUHBI. M3MepeHne Gu3nYecKnX BEITMYMH.
@uznueckue  npubopel.  [lorpemHOCT,  M3MEpEHUH.
MexayHapoiHasi CHCTEMA €IMHULL

1.3 EcrecTBeHHO-HAy4HBId METOJ TMO3HAHUA: HAOIIOJCHUE,
MOCTAaHOBKAa HAy4YHOI'O BOIMPOCA, BBIIBIXKEHHE THUIIOTE3,
OKCIIEPUMEHT TI0  TPOBEpPKE TUMOTE3, OOBICHEHHUE
HaO0JII01aeMOT0 SIBJICHUS

14 Omnucanne GU3NYECKUX SABICHUI ¢ TOMOIIBIO MOJIEEH

1.5 [TpakTudeckue paboThI:

N3mepenne pacCTosHUM.

N3mepenrie 00beMa )KUIKOCTH U TBEPOTO TENA.
Onpenenenue pasMepoB MaJbIX TEIL.

N3mepenune Ttemmeparypbl MPU TOMOIIU KUAKOCTHOTO
TEPMOMETpPA U JATYUKA TEMIIEPATypPbl

[NEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNU BEHHIECTBA

2.1 CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MephI.
OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA

2.2 JIBkenue 4dactuil BemiecTBa. CBA3b CKOPOCTH JIBHXKECHUS
4acTull ¢ TemrepaTypoil. bpoyHoBckoe nBmkenue, auddysus

2.3 B3aumoneiictBue ~ yacTuil  BEILECTBA: OPUTSKEHUE
U OTTAJIKUBaHUE

2.4 ArperaTHble COCTOSIHUSI ~ BEIIECTBA: CTPOCHHE Ta30B,
KUIAKOCTEH U TBEpAbIX  (KPUCTAUIMYECKHUX)  Tel.
B3auMocCBsi3p MEXAy CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJEKYJISIPHBIM
CTpOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

2.6 [IpakTrueckue paboThI:

Ornenka auamMeTpa aToMa METOI0M PSAIOB
(c ucnonp3zoBanreM ororpaduii).

OnbITH IO HAOJTIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OnbITEl IO OOHAPYKEHUIO TEHCTBUS CHUJI MOJICKYJIIPHOTO
MPUTSDKCHUS

JIBUYKEHUE U B3BAUMOJIEMCTBUE TEJI

3.1

MexaHndeckoe IBMKEHNE. PaBHOMEPHOE U HEPABHOMEPHOE
JIBUOKEHUE
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3.2 Ckopoctb. CpenHsii CKOpPOCTh HPU  HEPABHOMEPHOM
JIBUKEHUH. PacyeT myTu v BpeMeHH JIBUKEHUS

3.3 SABnenue mHepuuu. 3aKOH MHepuuU. B3ammopeiicTBue Ten
KaK NpHYMHA U3MEHEHUS CKOPOCTH IBMXKEHUs Ten. Macca
KaK Mepa MHEpTHOCTH Tella

3.4 [TnotHOCTH BemecTBa. CBA3b IJIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €IMHHULIE 00bEMA BEILIECTBA

3.5 Cuna Kak XapaKTepUCTHUKa B3aUMOICHCTBUS TEN

3.6 Cuna ynpyroctu u 3akoH [I'yka. W3mepeHue cCHIibl
C MOMOILBIO TUHAMOMETpa

3.7 SABnenne TATOTEHUS W cwina Tsokectd. Cuna  TshKecTu
Ha Ipyrux aHerax. Bec tema. HeBecomocTs

3.8 Cuna tpenus. TpeHne CKoIbXEeHUs U TpeHue 1okos. Tpenue
B IIPUPOJIC U TEXHUKE

3.9 CrnoxeHue CW, HaNpaBiICHHbIX IO OJHOM MPSMOM.
PaBHO€lICTBYIOIIAS CHIT

3.10 [IpakTuueckue paboThI
OnpeneneHne CKOPOCTH paBHOMEPHOTO JIBMXKECHMS (IIapHKa
B JKMJIKOCTH, MOJIENIM 3JIEKTPUYECKOIO aBTOMOOWIS M Tak
nanuee).
OnpeneneHue CpeIHEH CKOPOCTH CKOJIBKEHHUS Opycka
WIN IapUKa 110 HAKIOHHOW MJIOCKOCTH.
Onpenenenue INIOTHOCTH TBEPIOTO TENA.
OnbITEl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTSKEHUS
(medopmarun) Ipy>KUHBI OT TPUIOKCHHOU CHIIBI.
OnbIThl, JEMOHCTPUPYIOLIME 3aBHCHUMOCTb CHJIbI TPEHHS
CKOJIbKEHUSI OT Beca Tejla U XapaKTepa CONPHUKACAIOLINXCS
MTOBEPXHOCTEN

3.11 @u3nuecKkue SBICHHUS B MNPUPOAE: TNPUMEPHI JIBHKEHUS
C Pa3JIMYHBIMU CKOPOCTSMH B XHMBOM U HEXKUBOU IIPUPOJE,
JIEICTBUE CUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12 TexHuyeckue ycTpoincTBa: JUHAMOMETP, HOAIIUITHUKH

JABJIEHUE TBEPBIX TEJI, XUAKOCTEU N T A30B
4.1 HaBnenne  TBepmoro  Tenma.  CrmocoObl  yYMEHBIICHHS

N YBCIIMYCHUA OABJIICHUA
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4.2

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

4.3

Hepej:[aqa AaBJICHUA TBCPAbIMHU  TCJIaMH, KHUIAKOCTIAMH
u razamu. 3akoH Ilackans. [TneBMaTHyeCKre MalllMHbI

4.4

3aBUCUMOCTh  JABJCHUS  JKUJKOCTH  OT  TJIyOUHBI
I'mapocratnueckuid mapajgokc. CooOIIalIMMECs COCY/IbI.
['unpaBaudeckre MeXaHU3MbI

4.5

Atmochepa 3emmu u atrmocepHoe naBneHue. [IpudamHbI
CYILIECTBOBAHMSI BO3AYIIHOM 00070uku 3emud. OmbIT
Toppuuennu. 3aBUCUMOCTh  aTMOC(HEPHOTO  JaBJICHUS
OT BBICOTHI HaJ] YPOBHEM MOPS

4.6

N3mepenue aTMochepHOro JTaBJICHMUS. [Tpubopsl
JUTSL U3MEpEeHUst aTMOC(HEPHOTO JTaBJICHUS

4.7

[JelicTBue XUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
BritankuBaromias (apxumeioBa) cuiia. 3aKkoH Apxumesa

4.8

ILtaBanue ten. Bo3nyxoruiaBanue

4.9

[IpakTrueckue paboThI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOjE OT oObeMa
MOTPYKEHHOM B )KUIKOCTh YaCTH TeEJa.

OnpeneneHue  BBITAJKMBAIOMIEM  CWIBL, JIEMCTBYIOLIEH
Ha TEJIO, MOTPYKEHHOE B )KUIKOCTD.

IIpoBepka  HE3aBUCHUMOCTH  BBITAJIKUBAIOIMIEH  CHJIBI,
JICVCTBYIOIIEH HA TEJO B XKUJIKOCTH, OT MACCHI TeJa.
OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITATKUBAIOIIEH
CWJIbI, JCHUCTBYIOIIEH Ha TEIO0 B JKUIKOCTH, OT OOBbeMa
MOTPY’KEHHOMW B JKHAKOCTh YAaCTH Te€la U OT IUIOTHOCTH
YKUJIKOCTH.

KoncTpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOIKU
Y OIPEICIICHUE €€ IPY30M0bEMHOCTH

4.10

®duznyeckue SBJICHUS B MPUPOJIE: BIUSHUE aTMOC(EpHOTO
JTaBJICHUS Ha )KMBOW OpraHU3M, IJIaBaHUE PhIO

411

TexHudeckue  yCTpOMCTBa:  COOOILIAOIIMECS  COCY.bI,
YCTPOMCTBO  BOJOINPOBOJA, THAPABIMYECKAN  IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBOW HAcCOC,
apeomeTp

PABOTA, MOIIIHOCTb, OHEPT U

5.1

Mexannueckas paboTa
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5.2 MexaHuueckas MOLTHOCTb

5.3 [TpocTeie MexaHU3MBL: pblYar, 0J0K, HAKJIIOHHAs! INIOCKOCTb.
[IpaBriIo paBHOBECHS pblUara

5.4 [TpumeHeHre npaBuia paBHOBECHS pblyara K 0JI0Ky

9.5 «30y0TOC TIpaBUIIO» MeXaHWKU. K03 hUIIMEHT MOoe3HOTO
neicTBUs MexaHu3MoB. IIpocTble MexaHM3MBl B OBITY
U TEXHUKE

5.6 [loTeHanbpHas SHEPTUM Tela, MOJAHITOro Haj 3eMien

5.7 Kunernueckas sHeprus

5.8 [lomHast MexaHuWdeckass DHEpPrus. 3aKOH HM3MEHEHUS
Y COXpaHEHUSI MEXaHUYECKOU SHEPTUU

5.9 [IpakTrueckue paboThI:
Omnpenenenne pabOThl CUIIBI TPEHUS IMPU PaBHOMEPHOM
JBMKCHHUH TeJa 10 TOPU30HTATBHON TTOBEPXHOCTH.
HccnenoBanre ycnoBUM PaBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IITIOCKOCTH.
W3ydenne 3akoHa COXpaHEHUS MEXaHUYECKON SHEPTUU

5.10 dusnueckue BICHUS B IPUPOJIE: pblUaru B TEJe YeJoBeKa

5.11 TexHnueckue YCTPOWCTBA: phIyar, ITOJBUKHBIN

¥ HEMOJBIKHBIA OJIOKHM, HAKJIIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
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8 KJIACC
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOEHNsI OCHOBHOI 00pa3oBaTeIbHOM
NpOrpaMmbIl
Kon [TpoBepsiembie IpeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOU
MIPOBEPSEMOTO 00pazoBaTensHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30oBaHUs
pe3yJbTaTta
1.1 MCIOJIb30BaTh MOHATHUSA
1.2 paznuyaTh SBJICHHUS TI0 OINHUCAHMIO WX XapaKTePHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (U3NUECKOe
SIBIICHUE
1.3 pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX  SBIICHUN
B OKpY>KaroIIeM MUpPE, B TOM yucie GU3NUEeCKue SIBJICHUS B IPUPO/IE,
IIPY 3TOM TEPEBOANTH MPAKTUICCKYIO 33a/1ady B y4eOHYIO, BBIJCISATH
CYIIIECTBEHHbIC CBOMCTBA (IIPU3HAKH) (PU3UYECKUX SIBICHUN
1.4 ONKCHIBATh M3YUYCHHbIC CBOWCTBA TeNl W (PU3MYECKUE SIBICHMUS,
UCTIONIb3Ysl (PU3UYECKHE BEJIUYUHBI, MPU OMNHUCAHUMU MPABUIHHO
TPakTOBaTh  (U3MYECKUH  CMBICT  HMCIOJB3YEeMBIX  BEJIMYMH,
0003HaYEHUS U €IUHUIIBI (PU3UUECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIONTUE JTAHHYI0 (PU3WYECKYI0 BEJIMYMHY C JPYTUMH
BeIMUMHAMH, CTPOUTHh TpauKW  WM3YyYCHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH
1.5 XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3MUYECKUE SIBIICHUS W TPOIECCHI,
UCIIOJIB3Ysl W3Y4YEHHBIC 3aKOHBI, TPH JTOM JaBaTh CIIOBECHYIO
GbOpMyIMPOBKY 3aKOHa U 3alUChIBAaTh €r0 MaTeMaTHYecKoe
BBIPKEHUE
1.6 OOBSCHATHh (DM3UYECKUE TPOIIECCHl W CBOMCTBA TN, B TOM YHUCIIE
U B KOHTEKCTE CUTYyallMi MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATh TTPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE
3 1—2 JIOrMYecKuxX MIaroB C MOMOIIbIO |—2 HM3y4EeHHBIX CBOMCTBA
bU3MYeCKUX SBICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH
1.7 pemarbh pacdyeTHbIe 3a7auv B 2 — 3 JEWUCTBUS, UCIOJB3YS 3aKOHBI

u GopMyIibl, CBS3bIBatOIIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE
aHaju3a yCJOBHS 3a/1auyd 3alMUCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH
HEJOCTaTOK JaHHBIX [JJIs peIIeHUs 3aJauyd, BbIOUpaTh 3aKOHbI
u GopMyIbl, HEOOXOJMMBIE NJisi €€ pEelIeHUs, MPOBOAUTH PaCUEThl
U CpaBHUBATh IOJIyUeHHOE 3HaueHUE (UINYECKON BEIUUUHBI
C U3BECTHBIMU JAHHBIMU
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1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
(u3NYECKUX METOJIOB, UCIIOJIB3YS ONTMCAHUE UCCIIEJOBAHMSI, BBIIEIISTh
IIPOBEPSAEMOE NPEAINOTI0KEHNE, OLECHUBATh INPABUIBHOCTD MOPSAIKA
IIPOBEJECHNUS UCCIIEIOBAHUSA, JENATh BEIBOJBI

1.9

OPOBOAUTH ONBITHI MO  HAOMIOAEHUIO  (DU3MUECKUX  SBICHHI
win  (U3HUECKUX CBOWCTB Tel: (HOPMYJIHUPOBATh MPOBEPSEMBIC
IOpPEINONIOKEHUs, CcOoOMpaTh  YCTAaHOBKY U3  HPEIJIOKEHHOIO
000py1I0BaHUS, OMUCHIBATH X0/ OIBITa U (DOPMYIHPOBATH BHIBOIBI

1.10

BBIIIOJIHATh MPSMbIE U3MEPEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
puOOPOB U AATUYNKOB (PU3NUECKUX BEIUUNH, CPABHUBATDH PE3YJIbTAThHI
U3MEPEHUI ¢ y4eTOM 3aJIaHHOM aOCOIIOTHOM MOTPEIIHOCTH

1.11

IPOBOAUTH  HUCCIEJOBAaHME 3aBUCHUMOCTH  OJHOW  (U3HYECKOM
BEJIMYMHBI OT JPYroM C MCHOJIB30BAHUEM NPSIMBIX W3MEPEHUN:
IUIAHUPOBaTh HCCJEI0BaHUE, COOUpaTh YCTAHOBKY U BBINOJHSTH
U3MEpPEHHUsl, cienys NpPeIJOKEHHOMY  IUIaHy, (DUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTU B BHJE TAOJUI U T'pa(HKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEIOBAHN

1.12

IIPpOBOJAUTH KOCBCHHBIC HU3MCPCHHUA (bHBH‘-ICCKHX BCJINYHNH:
IUIAHUPOBATb U3MCPCHHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
1 (914%1 Hp@I[J'IO)KGHHOfI HHCTPYKIIMKM, W BbIYUCITH 3HAYCHHC
BCJINYMHBI

1.13

coOnrofaTh  MpaBWia TEXHUKM  0O€30macHOCTH  mpu  paboTte
C J1abopaTOpHBIM 000PYIOBAHHUEM

1.14

XapakTepu30BaTh MNPUHIMUIBI JEUCTBUS M3YYEHHBIX MNPUOOPOB
Y TEXHUYECKHX YCTPOMCTB C OINOPOM HA UX OMNMUCAHMS, UCIIOIb3Ys
3HaHUS O CBOMCTBaX (PU3MUECKUX SBJICHUM U HEOOXOJUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH

1.15

pacIo3HaBarh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHbIC
NpUOOPHI MO CXEMAM U CXEMaTUYHBIM PUCYHKaM, COCTABIIATH CXEMBI
JIIEKTPUYECKUX LENed C IOCIEI0BATEIbHBIM U IapaulelIbHbIM
COCIMHEHHEM D3JIEMEHTOB, pa3iuyas YCJIOBHble OOO3HAUYEHHUS
DJIEMEHTOB JJIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH TPUMEPHl (HAXOAUTh WHPOPMAIMIO O MpUMEpax)
MPAKTUYECKOTO UCIIOJIb30BaHUS (DU3UICCKUX 3HAHUH B TIOBCETHCBHOM
YKU3HU JIJ1s1 o0ecrieueHus: 0€30MacHOCTH MpY OOpalieHruy ¢ MpudopamMu
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAHEHHS  37I0OPOBbS
U COOJIFOJIEHUSI HOPM DJKOJIOTUYECKOTO TOBEICHHS B OKPYXKAIOIICH

cpene

72



denepanbHas padouas nporpamma | duszuka. 7—9 kiaccel (0a30BbI YPOBEHB)

1.17

OCYILECTBISATh MOUCK MH(POpMAIUN (U3UUECKOTO COJAEP>KAHUS B CETH
MHTepHEeT, HA OCHOBE HMMEIOIIUXCS 3HAHUNW M IIyTEM CpPaBHEHHUs
JIOTIONTHUTEIBHBIX HCTOYHHKOB BBIICIATh HHPOPMAIMIO, KOTOpas
ABJIAETCS IPOTUBOPEYMBOM MIIH MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIONBb30BaTh MPU  BBIMOJTHEHUM Y4YEOHBIX 3aJlaHuil  HAy4YHO-
NOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEpKaHMs, CIPaABOYHbIC
MaTepualibl, pecypcbl ceth VIHTEepHET; BIAeTh NOpHEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMAIIMK U3 OAHON
3HAKOBOW CHUCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHBIC MUCHhMEHHBIC U KPATKUE YCTHBIC COOOIICHUS,
0006mass uHGOPMAIUIO U3 HECKOJbKUX HCTOYHUKOB (DU3UUYECKOTO
CoNlepKaHMs, B TOM 4YHCJIE IMyOJWYHO TPEICTABIATH PE3yJIbTAThI
MPOCKTHOW WJIM HCCICIOBATENbCKON ACATEIBHOCTH, TPH OTOM
IPAaMOTHO HCIIOJB30BaTh HM3YUYCHHBIM MOHATUHWHBIA armapar Kypca
(bU3UKH, COMMPOBOXKIATH BRICTYIUICHUE MTPE3CHTAIINCH

1.20

MIPU BBIMOJHEHUN YYEOHBIX MPOCKTOB U MCCIEIOBAHUN (PU3UUYECKUX
IPOLIECCOB pacHpeliesaTh OO0S3aHHOCTM B TPYIIE B COOTBETCTBUU
C TOCTaBJICHHBIMHM 3aJayaMM, CJIEAUTh 34 BBIIOJHEHUEM IUIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OILICHUBATH COOCTBEHHBIM
BKJIQJl B JEATEIBHOCTh TPYMIIbI, BBICTPAUBATh KOMMYHHKATHUBHOE
B3aMMOJICUCTBHE, MPOSIBIISSE TOTOBHOCTh pa3peiiaTh KOH(PIUKTHI

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon Kon [IpoBepsieMbie 37IEMEHTHI COAEPKAHUS
paszena | dIeMeHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBI€ TTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOUN TEOpUn

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

6.2 Monenu TBEpIOTO, KUIKOTO M Ta3000pa3HOTO COCTOSTHHIMA
BemiecTBa. Kpucramnuaeckue u amopdHbIe TeIa

6.3 OOBsICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U TBEPABIX TEI
Ha OCHOBE IMOJIOKEHUH MOJICKYJIIPHO-KUHETHICCKON TeOpHUr

6.4 CmaumnBaHNE U KAaIWUISIPHBIC SBJICHUS

6.5 TemnnoBoe paclIupeHne U CxKaTUE
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6.6 Temneparypa. CBsizb  TemmepaTypbl CO  CKOPOCTBIO
TEIJIOBOTO JIBH>KEHHMSI YaCTHUIL

6.7 Buytpennsiss sneprusi. CriocoObl U3MEHEHHS BHYTPEHHEU
SHEPruH: Terionepenaya u CoBepIIeHre padboThl

6.8 Buabl  Temionepenavn: TEIUIONMPOBOJHOCTh, KOHBEKIIWS,
U3JTyYeHHE

6.9 KonmuecTBo TemioThl. Y aenbHas TeMII0EMKOCTh BEIIECTBA

6.10 TerutooOMEeH W TEIUIOBOE  paBHOBECHE. Y PaBHEHHE

TEIJI0BOro Oajranca

6.11 [InaBieHrEe M OTBEPACBAHUE KPUCTAJUIMYECKUX BEILECTB.
VY nenwpHas TEIIOTa IUIABJICHHUS

6.12 [TapooOpa3oBanue n koHaeHcarus. Mcmapenune. Kurenue.
VYiaenbHas  TemyoTra  MapooOpazoBaHUsA.  3aBHUCHUMOCTH
TEMIIEPATYPbl KUTICHHUS OT aTMOC(HEPHOTO JaBJICHHUS

6.13 BrnaxuocTth Bo3ayxa

6.14 DHeprus TOIIMBA. Y AeNbHAs TEIJIOTa CTOPAHUS

6.15 [TpuHune! padbotel TemnoBbix aurareneil KI1/ remmosoro
nBuratens. TerioBble ABUTATENM M 3allUTa OKPY’KaOIIEH
cpenbl

6.16 3aKOH COXpaHEHHUS W MPEBPAIICHUS YHEPTHH B TETIJIOBBIX
nporeccax

6.17 [IpakTrueckue paboThI:

OnwIThl MO OOHAPYXKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO
MIPUTSKEHUS.

ONBITH 10 BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAPEHHOW COIU
WJIU caxapa.

OnpIThl MO HAOJIOIEHUIO TEMJIOBOTO PACIIMPEHHUs Ta30B,
JKUIKOCTEU U TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.
OnbIThl, JIEMOHCTPUPYIOIIUE  3aBUCUMOCTb  JIABJICHUS
BO3/lyXa OT €ro 00beMa 1 HarpeBaHUs WIH OXJIAXKICHUSI.
IIpoBepka rUMOTE3bl JIMHEWHOM 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKAa JKMJIKOCTU B  TEPMOMETPHYECKON  TpyOKe
OT TEMIIEPATYPHL.

HaGniogenne w3MeHEHHs BHYTPEHHEH SHEpruM Telna
B PE3yJIbTATE TEIUIOTIEPEIayu U pabOThl BHEIITHUX CHIL.
HccnenoBanne sBICHUS TEMIOOOMEHAa TPHU CMENIMBAHUU
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XOJIOAHOU U rOPAYEH BOJBI.

OrnpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOMU
MIPY TETUIOOOMEHE C HArPEThIM METAJUTMYECKUM IHIAHIPOM.
OnpeneneHue  yJIeJIbHOM  TEIJIOEMKOCTH  BEIIECTBA.
HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBHOMN BIAXKHOCTH BO3/1yXa.
OnpeneneHue yaeabHOW TEMIOTHI IUIABJICHUS JIbJ1a

6.18

dusnueckue SBICHUS B NPHPOJE:  MOBEPXHOCTHOE
HATSHKCHUE W KalTMIUIAPHBIC SIBJICHUS B IIPUPOJIC, KPHCTAILIBI
B mpupoxe, m3nydenue CouyHIA, 3aMep3aHUE BOJOEMOB,
MopcKkue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHesl, CHera

6.19

TexHuyeckue  yCcTpOMCTBA: KaluJUIspBI, IIPUMEDPBHI
WCIIOJIB30BAaHUsl KPUCTAJUIOB, >KUAKOCTHBIA TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUIEHUS JOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JABUTATElb
BHYTPEHHETO CIOpPaHUs

OJIEKTPUYE

CKUE U MATHUTHBIE ABJIEHNWA

7.1

DnekTpu3anus Teil. J[Ba poJa 3JIEeKTPUUYECKHUX 3apsAI0B

7.2

B3aumopeiictBue  3apsbkeHHbIX  Ten.  3akoH  Kyiona
(3aBUCUMOCTb CHJIbl B3aMMOJCHCTBHUS 3apsHKEHHBIX Tel
OT BEJIMYUHBI 3aPsII0B U PACCTOSHUS MEX]Y TEJIAMH)

7.3

Onektpudeckoe mnoje. HanpsskeHHOCTh  3JIEKTPUYECKOTO
nons. IIpuHOuMn cynmeprno3uuuu  AIEKTPUYECKUX  II0JIeH
(Ha KaYeCTBEHHOM YpPOBHE)

7.4

Hocuremn  snexktpuyeckux — 3apsaoB.  DJIEMEHTAPHBIN
anexktpuueckuit 3apsia. Crpoenue aroma. IIpoBogHUKH
U JTUDJIEKTPUKHU

7.5

3aKoH COXpPAaHCHHUA JICKTPUICCKOI'O 3apsaaa

7.6

DIEKTPUYECKUI TOK. YcnoBus CYILIECTBOBAHUS
AIEKTPUYECKOro TOKa. ICTOYHMKH MOCTOSIHHOTO TOKA

1.7

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

7.8

Onektpuyeckass nenb. Cuia  Toka.  DJEKTPUYECKOE
HaIpsKEHUE

7.9

ConpoTuBieHHE TPOBOJHUKA. ¥YJEIbHOE CONPOTUBIICHUE
BEIIIECTBA
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7.10 3akoHn Oma JiJ1s1 ydacTKa 1enu

7.11 [TocnenoBarenbHOE u napajuiebHOe COEIMHEHUE
MIPOBOIHUKOB

7.12 PaboTa 1 MOUTHOCTD JEKTPUYECKOTO TOKA. 3aKoH J[xoyIis-
Jlenma

7.13 DNEeKTpUYEeCKre 1EMu ¢ MOTPEOUTENH BIEKTPUUECKOU

sHepruu B ObITY. KOopoTkoe 3ambikaHue

7.14 Iloctosnaple MarduTel. B3amMmonencTBHE MOCTOSHHBIX
MarHuToB
7.15 MaruutHoe nojie. MarautHoe noJie 3eMJIU U €ro 3HAaUEHHE

JUIA )KU3HU Ha 3eMiie

7.16 OneiT Opcrena. MarHuTHOE TOJE AJIEKTPUYECKOTO TOKA.
[IpuMeHeHne AIEeKTPOMAarHUTOB B TEXHUKE

7.17 JleficTBUe MAarHUTHOrO TOJsi Ha NPOBOJHUK C TOKOM.
DJeKTpoABUTaTedb MOCTOSIHHOIO Toka. lcmnonbp3oBanue
AIIEKTpOJIBUraTeNIel B~ TEXHUYECKUX  YCTpOIlcTBax
¥ Ha TPaHCTIOPTE

7.18 OmneiTel @apaznes. SBneHHe MEKTPOMArHUTHON MHIYKIUU.
IIpaBuno Jlenua

7.19 Onextporenepatop. CrocoObl MOTyYEHUS BICKTPUUECKOM
SHEPTrUU. IIEKTPOCTAHIIMUA HA BO3OOHOBIISIEMBIX HCTOYHUKAX
DHEPTUU

7.20 [IpakTrueckue paboThI:

OnwIThl 110 HAOJIOJEHUIO DJIEKTPU3AIMN TEJN WHAYKIIHEH
U TIPU CONPUKOCHOBEHUH.

Hccnenosanue JICUCTBUSA AIEKTPUYECKOTO 10J1A
Ha MPOBOAHUKH U TUDJICKTPUKH.

COopka u mpoBepka pabOThI IJIEKTPUUYECKON 1M
MOCTOSTHHOT'O TOKA.

N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAMPSKEHUS.

Hccnenoanre 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4epes3
PE3UCTOpP, OT COMPOTHUBIICHHS PE3UCTOPA W HAMPSIKEHUS
Ha PEe3UCTOopeE.

OMNBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JJIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJIUHBI, IUIOIIAAH
MONEPEYHOr0 CEYEHHUs U MaTepuana.
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[IpoBepka paBuiia CJIOKEHUS HaIpsLKeHUN
IIPU MOCTEA0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBmiia JUisi CUJIBI TOKa MpPU MapajieIbHOM
COEJIMHEHUU PE3UCTOPOB.

OmnpeneneHue pabOThI JIIEKTPUUECKOTO TOKA, UYIIETO Yepes
PE3UCTOP.

Onpenenenue MOIIIHOCTH AIIEKTPUYECKOTO TOKa,
BBIICIISIEMO Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIIYIIETO Yepe3
JIAMIIOYKY, OT HANPSHKEHUS HAa HEH.

Onpenenenue KI1/] narpeBarens.

HccnenoBanre MarHATHOTO B3aMMOJICHCTBHS TTOCTOSHHBIX
MarfHuTOB.

N3yyeHne MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU UX
00BbEIMHEHUU U Pa3JICTICHUH.

Hccnenosanue JNEHUCTBUSA AIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJIKY.
OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD CHJIBI

B3aUMOJECHUCTBUA KaTYIIKN C TOKOM U MarouTa OT CHJIBI TOKA
Y HaIIpABJICHUS TOKA B KaTYIIKE.

N3ydyenne pAeWCTBMS MArHUTHOTO TOJISL HAa IPOBOJHHUK
C TOKOM.

KoHcTpynpoBaHnue u u3ydeHue paboThl JICKTPOIBUTATEIIS.
N3mepenne KII/] anexkTpoaBuraTeabHONM yCTaHOBKH.

OnpIThl O MCCJIAEAOBAHUIO SIBJCHUS DJICKTPOMArHUTHOM
VHAYKIIUU: HCCIICOBAHUEC U3MEHCHUMN 3HAUYCHUS
Y HAPaBJICHUSI UHAYKIIMOHHOTO TOKa

7.21 dusnyecKkue SBJICHUS B MPUPOJIC: AICKTPUUECKUE SIBJICHUS
B arMmocepe, DIIEKTPUYECTBO JKUBBIX  OPraHU3MOB,
MarHuTHOE 1oJje 3eMiu, Apeiid MoaocoB, pojab MATHUTHOTO
MOJIS 1JIs1 )KM3HU Ha 3eMJie, IOJISIPHOE CHSTHUE

7.22 TexHUYEeCKHEe YyCTPOMCTBAa: AJIEKTPOCKOI, aMIepMeTp,
BOJIBTMETP, PEOCTAT, CUETYUK OIICKTPUUECKOM DHEPTUH,
AIIEKTPOOCBETUTEIIHLHBIC IpUOOPBHI, HarpeBaTeIIbHbBIC
AIIEKTPOTIPUOOPHI (mpumepsr), AIEKTPUYECKUE
MPEIOXPAHUTENIN,  DJICKTPOMArHuT,  3JEKTPOJIBUTATEIb
MOCTOSTHHOTO TOKa, TeHEPaTOP MOCTOSTHHOTO TOKa
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9 KJIACC
IIpoBepsiemble nMpeaMeTHbIE Pe3yabTaThl 0CBOEHHUsSI OCHOBHOW 00pa3oBaTeIbHOI
NpOrpaMmbIl
Kon [IpoBepsieMbie MpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
IIPOBEPSEMOTO o0pa3oBaTeNbHON IPOrpaMMBbl OCHOBHOTO OOIIETO0 00pa30BaHHUs
pe3yJbTaTta
1.1 MCMOJIb30BaTh U3YUYCHHBIE MIOHSITHUS
1.2 paznuyaTh SBJICHHUS 1O OINHUCAHUIO WX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (U3HUECKOe
SIBJICHHE
1.3 pacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX (PU3UYECKUX  SIBJICHUU
B OKPY’KaIOLIEM MUpE, B TOM 4Kciie (PU3UUECKUE SIBICHUS B IPUPOJIE,
IIPU STOM TIEPEBOUTH MPAKTHUECKYIO 3a/1ady B Y4€OHYIO, BBIICISTH
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBICHUN
1.4 ONKCHIBATh M3YUYCHHbIC CBOWCTBA TeNl W (PU3MYECKUE SIBICHMUS,
UCTIONIb3Ysl (PU3MYECKHE BEJIUYUHBI, MPU ONHUCAHUM TMPABHIBHO
TpakTOBaTh  (U3UYECKUH  CMBICH  HMCIOJB3YEMBIX  BEIHYMH,
0003HaYEHUS U €IUHUIIBI (PU3UUECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JIaHHYIO (PU3UYECKYI0 BEIUYHHY C JIPYTHMH
BeIMUMHAMH, CTPOUTHh TpauKW  WM3YyYCHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH
1.5 XapaKTepu30BaTh CBOWCTBA Tell, (PU3NUYECKUE SIBICHUS U TPOLIECCHI,
UCIIONIb3Ysl W3YYEHHbIE 3aKOHbl, NpPH HTOM JaBaTh CIIOBECHYIO
GbOpMyIMPOBKY 3aKOHa U 3alUChIBAaTh €r0 MaTeMaTHYecKoe
BBIPKEHUE
1.6 OOBSCHATHh (DM3UYECKUE TPOIIECCHl W CBOMCTBA TN, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallMi MPaKTHKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBIIATh TTPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE
U3 2—3 JOTrMYECKUX IIaroB € MOMOIIBI0 2—3 M3y4EHHBIX CBOWCTBA
bU3MYeCKUX SBICHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH
1.7 pemaTh pacyeTHble 3aJaud (Omuparolmuecs Ha cucteMy u3 2-3

yYpaBHEHHUI), HCHOJB3YS 3aKOHbI M (OPMYJbI, CBSI3bIBAIOIINE
(¢u3nueckue BEIMYMHBI: HAa OCHOBE aHajiM3a YCIOBMs 3aJauu
3alMCBIBATh  KPAaTKOE€  YCJIOBHE,  BBIIBISATH  HEAOCTAIOIIHE
WIM U30BITOUYHBIC JaHHBbIC, BBIOMpPATh 3aKOHBI U  (POPMYIIbI,

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

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU
(u3NYECKUX METOJIOB, UCIIOJIB3YS ONTMCAHUE UCCIIEIOBAHMSL, BBIIEIATh
IIPOBEPSAEMOE NPEAINOI0KEHUE, OLECHUBATh IPABUIBHOCTH NOPSAKA
IIPOBEJCHUs MCCIENOBAHUsA, JelaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U ONIBITOB

1.9

IPOBOAUTH ONBITBI 1O HAOMIONECHUIO  (PU3NYECKUX  SIBJICHUH
Wi PU3NIECKUX CBOMCTB TEJ: CAMOCTOSATEIBHO COOUPATh YCTAHOBKY
13 N30BITOYHOTrO Habopa 000py10BaHUs, OIUCHIBATH XOJ1 OIBITA U €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIBI

1.10

MPOBOJUTh TP HEOOXOJUMOCTH CEpPUI0 TPSMBIX H3MEPEHUH,
OTpeNeNsisi CpefHee 3HaueHUEe H3MepseMoil BenuuuHbl ((hokycHOe
paccTositHue cobOuparoiiel JIMH3bI), 00OCHOBBIBATH BBHIOOpP crocoba
u3MepeHus (U3MEpPUTEILHOTO MpUdopa)

1.11

MPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3UUYECKHX BEIUYUH
C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUN: IIJITAaHUPOBATH UCCIICIOBAHUE,
CaMOCTOATENIbHO COOUpaTh YCTAaHOBKY, (DUKCHpOBATh pPe3yJbTaTh
MOJTYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUIE TaOJUIl
U Tpa(MKOB, JIeJIaTh BBIBOJIBI IO pE3yJibTaTaM UCCIICIOBAHUS

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MepeHUsi  (U3MYECKUX  BEIUYHUH:
MJIAHUPOBATh U3MEPEHHUsI, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY
M BBINOJHATh HW3MEPEHMS, CIeAyd NPEIJI0KEHHOW WHCTPYKIHUH,
BBIUHUCIISITh 3HAYEHHWE BEIMYMHBI W AHAJIU3UPOBATH IIOJYYEHHBIE
pe3yJbTATHI C YYETOM 33JJaHHON MOTPEIIHOCTH U3MEPEHUHN

1.13

coOnrofaTh  MpaBWia TEXHUKHM  0O€30macHOCTH  mpu  paboTte
C J1abOpaTOPHBIM 000PYIOBAHUEM

1.14

pas3inyaTh OCHOBHBIE NMPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJIEIEH:
MaTepuajbHas TOYKa, aDCOIIOTHO TBEPOE TEJI0, TOUCUHbII HCTOUHUK
CBETa, JIy4, TOHKas JINH3a, IUIAHETapHas MOJEIb aTOMa, HyKJIIOHHAs
MOJEJIb aTOMHOTO s1ipa

1.15

XapaKTEepU30BaTh MPUHLUIIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKHX YCTPOMCTB C ONOPOM HA MX ONMCAHHUs, HCIIOIb3Ys
3HAHMSI O CBOMCTBaX (PU3WYECKUX SBJICHUH UM HEOOXOIUMBbIE
buznyeckrue 3aKOHOMEPHOCTH

1.16

UCIIOJIBb30BaTh CXEMBl M CXEMATHYHBIC PHCYHKH HM3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPHUTEIIbHBIX pruOOPOB
Y TEXHOJIOTMYECKHUX MPOIIECCOB MIPH PEIICHHH YICOHO-TIPAKTHUSCKAX
3aJ1a4, ONTHYECKHE CXEMBI JIJIs MOCTPOCHHS M300pakeHU B TUIOCKOM
3epKajie ¥ COOMparoIeH JTMH3e
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1.17

OPUBOAUTh TPUMEPHl (HAXOMUTh WHPOPMAIMIO O MpUMEpax)
MPAKTHYECKOTO UCTIOIh30BaHUS PU3NICCKUX 3HAHUN B TIOBCETHEBHOM
YKU3HH JJI1 00ecTiedeHus1 0€301MacCHOCTH MPHU 0OpaIEHUH ¢ IPUOOpaAMHU
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAHCHHS  37I0OPOBBS
U COOJIFOJIEHUST HOPM 3KOJIOTHYECKOTO TOBEICHHUS B OKpYKaroIen
cpene

1.18

OCYHIECTBJIATH MOMCK MH(POPMALIUU (PU3UUECKOTO COJEPKAHUS B CETH
NuTepHEeT, CcaMOCTOSTENbHO (OPMYIHpYys TOWCKOBBIA  3aIpoc,
HaXOJWThb MOYTH  ONPEACIEHUS  JOCTOBEPHOCTH  IOJYyYECHHOU
uH(OpMAITMU HAa OCHOBE HMEIOIIMXCS 3HAHUW W JIOMOJTHUTEIBHBIX
VMCTOYHUKOB

1.19

UCIOJB30BaTh IPU BBIMNOJIHEHUHM Y4YEOHBIX 3aJaHud  HAay4dHO-
NOMYJSIPHYIO JUTEPATypy (PU3UYECKOTO COJAEPKAHMS, CIPABOYHBIE
MaTepuaiibl, pecypcbl cetn  VIHTEpHET; BiIageTh INpUEeMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3zoBaHusl MHPOpPMALMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.20

co3/laBaTh COOCTBEHHbIE TMCHMEHHBIE U YCTHBIE COOOILECHUS
Ha OCHOBE WH(MOpPMAIIMN U3 HECKOJBKUX HCTOYHUKOB (HHU3HUECKOTO
colepKaHus, NyOJUYHO TPEACTABIATh PE3yJbTaThl MPOEKTHOU
WA UCCIIEIOBATEIIbCKOW JEATENBbHOCTH, IIPU O3TOM I'PaMOTHO
MCIMOJIb30BaTh U3YUYCHHBIN MOHATUINHBIN aIllapaT u3y4aeMoro pas3aena
(GU3UKM U COMPOBOXJAATh BBICTYIUICHUE MPE3EHTALUECH C y4EeTOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUHM YYEOHBIX MPOEKTOB U UCCIEAOBAHUN (DU3NUECKUX
MPOIIECCOB paclpeiesaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHHU
C MOCTaBJICHHBIMHU 3aJayaMH, CJIECIUTh 3a BBINOJHCHUEM ILIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATh COOCTBEHHBIN
BKJIaJl B JAEATEIIBHOCTh TIPYIIbI, BBICTPAaUBaTh KOMMYHUKATHUBHOE
B3aUMO/ICHCTBUE, IPOSIBIISAS TOTOBHOCTh pa3peniaTh KOHPIUKTHI

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon Kon [IpoBepsieMble 3IEMEHTHI COAEPKAHUSA
pazzena | 5JEMEHTa
8 MEXAHUYECKUE ABJIEHUA
8.1 MexaHnnueckoe aBuxeHue. MartepuanbHas Touka. Cucrema
oTcyeTa
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8.2 OTHOCHUTENIBHOCTh MEXaHUYECKOTO IBUXKEHUS

8.3 PaBHOMEpHOE IPSAMOIIMHEMHOE IBUKEHUE

8.4 HepaBHomepHOe mpsMosinHEHOe JBkeHue. CpenHss
U MIHOBEHHas CKOpPOCTb Tella MpU HEPaBHOMEPHOM
JIBUKECHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MTPSMOJIMHEUNHOE IBUKECHUE

8.6 CBob6oanoe nanenue. OnbiThl ["anunes

8.7 PaBHOMeEpHOE NBMKEHUE IO OKPY)HOCTH. [Tepron u yactora
oOparteHusl. JInneninas 151 yIJIOBas CKOpOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepBbiii 3akoH HetoTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HetoToHa

8.11 [IpyuHLIMT CynEeprO3ULINY CHJT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cuja TPEHUS CKOJTBKEHHs, CUIIa TPEHUS TTOKOS,
JPYTUE BUIbI TPEHUS

8.14 Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHS. Y CKOPEHUE
cBOOOIHOTO Na/ICHUS

8.15 Jemxenue mianet Bokpyr ConHua. IlepBas kocMmuueckas
CKOpocTh. HeBecoMOCTh M Tieperpys3ku

8.16 PaBHOBecue maTepualibHONW TOYKH. AOCOJIOTHO TBEPJOE
TEIo

8.17 PaBHOBECHME TBEpHOro Tema €  3aKPEIUVIEHHOW  OCBEO
BpaieHus. MomeHT cuibl. LieHTp TshkecTn

8.18 Nmnynsc Tena. U3smenenue nmnyinbca. UMnyibe cumsl

8.19 3aKOH COXPAaHEHHUs UMITYJIbCa

8.20 PeakTtuBHOE IBMKEHHE

8.21 Mexannueckas paboTa U MOIIHOCTh

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

8.23 [ToTeHnmanpHas HEPTYA TeNa, MOAHATOTO HaJl TOBEPXHOCTHIO

3emitn
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8.24

[ToTeH1manbHas SHEPTUSI CKATOU MPYKUHBI

8.25

Kunernueckas s1eprus. Teopema 0 KHHETUYECKOM YHEPTUN

8.26

3aKoH COXpPaHCHHUA MEXaHUYECKOU OQHCPIun

8.27

[IpakTrueckue paboThI:

Omnpenenenne cpenHed CKOPOCTH CKOJBXEHHs Opycka
WA IBUKCHHUS IIApPHUKa 110 HAKJIOHHOM MIOCKOCTH.
OmnpeneneHrue YCKOpPEHHsI Tela NpU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU

Opu  PaBHOYCKOPEHHOM  JBI)KEHMHM 0e€3  HavdalbHOM
CKOpOCTH.

[IpoBepka rumore3bl: €CIM MpPU  PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOU CKOPOCTHU ITyTH OTHOCSITCS KaK Pl
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IPOMEKYTKH
BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBKEHUS
OT CHJIBI HOPMAJIBHOTO J1aBJICHUSI.

Omnpenenenue ko3hGUITMEHTa TPEHUS CKOJIbKECHUS.
Onpenenenue KeCTKOCTH NPYKUHBI.

Omnpenenenne pabOTHl CUIIBI TPEHUS MPU PaBHOMEPHOM
JBMKCHHUH TeJa M0 TOPU30HTATBHON TTOBEPXHOCTH.
Omnpenenenre pabOTBl CHUIIBI  YOPYTOCTH TPH  TOABEME
rpy3a C HCIOJb30BAaHHUEM HEMOJBMKHOTO M MOABIKHOTO
OJIOKOB

8.28

DOuU3NYECKUE SBIICHUA B NPHUPOJIC: NPUIMUBBI U OTJIUBBHI,
nBuxkeHne IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTHUBHOE
JIBUKEHHE KUBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOICTBA: CIIUIOMETP, JaTUYUKA
TMIOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, PAKETHI

MEXAHWYECKUE KOJIEBAHUA 11 BOJIHBI

9.1 KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKHU
KOJIeOaHU: EPHO/I, HaCTOTa, aMIUIUTY/1a

9.2 MaremMaTtudeckuil U NpyXUHHbIN MasTHUKU. [IpeBpaienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHUH

9.3 3aryxaomue KojeOaHus. BeIHyXIeHHBIE  KOJCOaHMS.

Pe3onanc
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9.4 Mexannueckue BOdHbBL. (CBONCTBA MEXaHMYECKUX BOJIH.
[IpoonbHBIE UM MOMNEpeYHble BOJHBI. [[MMHA  BOJHBI
U CKOPOCTh €€ pacrhpocTpaHeHHUs. MexaHW4YecKue BOJIHBI
B TBEPJIOM TeJIe, CEHCMUYECKHE BOTHBI

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

9.6 NHdpa3Byk 1 yabTpa3Byk

9.7 [TpakTuyeckue paboThI:
Omnpenenenve  9acToThl W THepuoAa  KojebaHuid
MaTEeMaTUYeCKOr0 MasgTHHUKA.
OmnpeneneHre 4acToThl U Mepuoja KojieOaHUN MpPy>KUHHOTO
MasiTHUKA
HccnenoBanne  3aBUCHUMOCTH  TMEpUoJa  KOJIeOaHHIA
MOJIBEIICHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanne  3aBUCUMOCTH  Tepuoja  KoseOaHHid
MPY>KWUHHOTO MasTHUKA OT MacCHI Tpy3a.
[TpoBepka HE3aBHUCUMOCTH nepuoa KOJIe0aHMit
rpy3a, TMOJBEIIEHHOTO K HHUTH, OT MAacChl TIpy3a
1 )KECTKOCTH MPYXKUHBL. I3MepeHune yecKopeHus CBOOOTHOTO
najCHUs

9.8 dusznyecKkue SBICHUS B MPHUPOJIC: BOCHPUSITHE 3BYKOB
KUBOTHBIMH,  3€MJICTPSICEHHE, CEMCMHYECKHE  BOJIHBI,
I[yHaMH, 2XO

9.9 TexHuyeckue  yCTpOWMCTBA:  HXOJOT,  HCIIOJIb30BAHUE
yJIBTPa3ByKa B OBITY U TEXHUKE

10 DJIEKTPOMATHUTHOE ITOJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHbI

10.1 DONEeKTPOMarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE  BOJIHBIL.
CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMarHUTHHIX BOJIH

10.3 OnekTpoMarHuTHas npupona ceta. (CKopocTh  cBeTa.
BosiHOBBIE CBOMCTBaA CBETA

10.4 [IpakTrueckue paboTHI:
N3ydyeHne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C MOMOILBIO
MOOMIBLHOTO TeedoHa

10.5 duznueckue SBICHUS B MIPUPOJIE: OMOIOTHIECKOE ACHCTBUE

BUJIUMOTO,  YJIbTPaHUOJETOBOTO W PEHTIC€HOBCKOIO
W3JTy4YCHUN
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10.6 Texunueckue YCTPOMCTBA: UCITOJIb30BaHNE

AJIIEKTPOMATHUTHBIX BOJH JIJIsi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHU A

11.1 JlydeBas Mmozenb cBeta. MicTouHuKH cBETa

11.2 [IpsAMosIMHENTHOE PACITPOCTPAHEHUE CBETA

11.3 Otpaxenue cBeta. [mockoe 3epkano. 3aKoH OTpaKEHUs CBETa

114 [Ipenomnenue ceta. 3akoH npenomiieHus cBera. [lomHoe
BHYTPEHHEE OTpaKCHHUE CBETA

115 JInnza. Xox nydent B IMH3E

116 OnTuueckass ~ cucrema  (¢oToamnmapara,  MHUKPOCKOIA
U TeJIeCKOoma

11.7 I'na3 KaK  OINTHYECKas cucrema. bimzopykocTh
U TAIbHO30PKOCTh

11.8 Paznoxxenue Oemoro ceera B criekTp. OmbiTel HproToHA.
CrnokeHue CTeKTpaJIbHBIX IBETOB. [{ucmepcus cBera

11.9 [IpakTrueckue paboThI:
HccnenoBanne 3aBUCHMOCTH yTJla OTPAXEHUS CBETOBOTO
Jy4a OT yrJia MajieHusl.
N3yuenne  XapakTepUCTHUK  HM300paKE€HUS  TIpeIMeTa
B TIJIOCKOM 3epKaje.
HccnenoBanre 3aBUCHMOCTH yTJIa TIPEIIOMIICHUS CBETOBOTO
Jy4a OT yrjia MajeHusl Ha TPAHUIIE «BO3yX — CTEKIIO».
[Tonyuenne n300paskeHUH ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.
Omnpenenenne POKYCHOTO PAacCTOSHUS M ONTHYECCKOW CHUITBI
coOuparoniei JTUH3HI.
OnBITHI IO PA3JI0KEHUIO OETIOTO CBETA B CIICKT.
OneITBl TO BOCTIPUATHIO IIBE€TA TPEIMETOB TIPU HX
HaOJFOICHUH Yepe3 IBETOBBIC (DUITBTPHI

11.10 dusnueckue BJICHUS B Ipupoe: 3aTMeHust ConHia u JIyHsl,
1[BETa TEJI, ONTHYECKUE SIBJICHUS B atrMocdepe (LBeT Heba,
pedpakuus, pagyra, MUPaxK)

11.11 TexHuyeckue ycTpoincTBa: OYKM, EpHUCKOI, doToamnmnapar,
ONITHUYECKHUE CBETOBO/IBI

12 KBAHTOBBIE SBJIEHUA

121 Omnsitel Pezepdopaa u minanerapHas mojaens atroma. Mojenb

aroma bopa
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12.2 Hcnyckanre # TOTJIONIEHHE CBETa aroMoM. KBaHTHI.
JInHenyaTeie CIEKTPhI

12.3 PanunoaktuBHOCTh. Anb(a-, 6eTa- U raMMa-u3IIydeHUS

124 Crtpoenne aromHoro sjapa. HykimoHHasi Mojienb aTOMHOTO
anpa. M3oromnsl

12.5 PamnoaktuBHbie npeBpameHus. llepmoxn momypacmama
aTOMHBIX sIIep

12.6 SAnepHple peakuud. 3aKOHBI COXPAHEHHUS 3apsJI0BOrO
¥ MacCOBOTO YHCell

12.7 DHeprus cBsi3U aTOMHBIX siiep. CBsI3b MacChl U SHEPTUU

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

12.9 S nepHas sHepreruka. JlencTBrue paiMOAKTUBHBIX U3JTyYEHUN
Ha )KUBBIC OPTAaHU3MBI

12.10 [IpakTrueckue paboThI:
HaGmonienne  CIUIOMIHBIX M JIMHEWYaThIX  CHEKTPOB
U3TyYeHUSI.
HccnemoBanue TPEKOB: W3MEPEHUE DSHEPTHH  YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 (hoTOorpadusim).
N3mepenne paarnoakTuBHOTO (hoHA

12.11 @u3nueckue  SABJIEHUS B NPUPOAE:  E€CTECTBEHHBIN
pPaANOaKTUBHBIN (OH, KOCMUYECKUE JY4YH, PaJMOAKTUBHOE
U3ITy9ICHHC PUPOTHBIX MUHEPAJIOB, JEeHCTBUC
PaOAaKTUBHBIX U3JIyYCHUI HAa OPTaHU3M YeJIOBEKa

12.12 TexHuueckue ycTporucTBa: CIEeKTPOCKON, HHANBUIYaTbHbII

JI03UMETp, KaMepa Buiibcona
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NEPEYEHb (KOJUPUKATOP) PACIIPEJEJEHHBIX ITO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHON ITPOIT'PAMMBI OCHOBHOT' O
OBIIET'O OBPA3SOBAHUS U DJIEMEHTOB COJIEP)KAHUS 11O ®U3UKE

JIns poBeACHUST OCHOBHOT'O TOCYAApCTBEHHOIO 3K3aMeHa 1o (u3uke (manee —
OI'D mo ¢u3uKe) ucnonp3yeTcs nepeueHs (KoaudukaTop) mpoBepsieMbIx TpeOOBaHUM
K pe3ysibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeiIbHOI MPOrpaMMbl OCHOBHOT'O OOILEro
00pa30BaHus U HJIEMEHTOB COAEP KAHUS.

IIpoBepsiembie Ha OI'D o pusuke TpedOBaAHNS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeyibHO MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs

Kon [IpoBepsiembie TpeOOBaHUA K TPEAMETHBIM pe3yJIbTaTaM 0a30BOro
IIPOBEPSIEMOTO YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
TpeOOBaHUs OCHOBHOTI0 00111€T0 00pazoBanusi Ha ocHoBe PI'OC
1 [Tonnmanue poau GU3HKK B HAYYHOU KAPTUHE MUPA;

c(hOpMUPOBAHHOCTH 0Aa30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
Y TTI03HABA€MOCTH SIBJICHUH IPUPOJIBI, O POJIU SKCIIEPUMEHTA B (DU3UKE,
0 cUCTeMO00Opa3yroIiei poiiu PU3NKU B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTU, 00 HBOTIONNH (PU3NUECKUX 3HAHUN U UX POJIU
B LIECJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MHpa, O BKJIAJE
POCCUHCKUX U 3apyOekKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TPOIIECCOB OKPYXKAIOIIETO MHUPA, PA3BUTHE TEXHUKU
Y TEXHOJIOTUH

2 3HaHus O BUJAX Marepuu (BEIIECTBO U TMOJE), O JBUKEHUU KaK
croco0e CylecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOU TEOPUU
CTpPOEHHUS BEUIECTBA, O (PU3MUYECKOW CYLIHOCTH SIBJICHUU TPUPOIbI
(MEXaHMYECKHX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHUE PA3INYaTh ABJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OINBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (U3NYECKOE
SIBJICHUE;

YMEHHE pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3UUECKUX SABJICHUN
B OKpYXKalOIlleM MHpE, BBIJIEIAS HMX CYIIECTBEHHbIE CBOMCTBA
(MpU3HAKM)

3 Brnagenne ocHOBaMM MOHSATUMHOIO armapara U CUMBOJIMYECKOTO
s3bIKa (PU3UKYU U UCTIOJIB30BAHUE UX IS PEIICHUS yUeOHBIX 3aj1ay;
YyMEHHE XapaKTepu30BaTh CBOMCTBA TeJ, (UINYECKUE SIBIICHUS
U TIPOIECCHl, UCHONB3YyS (yHIAMEHTAIbHBIE U OMIHPUICCKUE
3aKOHBI
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YMeHue onuchiBaTh N3YUYCHHEIC CBOMCTBA TE€JI U (I)I/ISI/I‘IGCKI/Ie SABJICHHA,
HCIIOJIB3YA (1)I/IBH‘I€CKI/I€ BCIINYHHBI

BnageHne oOcHOBaMHM METOJOB HAYYHOTO TIO3HAHHUA C YYE€TOM
cOOJII0ICHUS TIPABUIT O€30MMACHOT0 TPYa:

HaOmoeHNe (U3NYCCKUX SBJICHUH: YMEHHE CaMOCTOSTEIHHO
coOMpaTh SKCIEPUMEHTAIBLHYI0 YCTaHOBKY U3 JaHHOro Habopa
000pyI0BaHUS IO MHCTPYKIIMH, ONUCHIBATH XOJI OIBITa M 3alUCHIBAThH
€r0 pe3yNbTaThl, (OPMYITHPOBATEH BHIBOJIBL;

MIPOBEICHHE MTPSMBIX M KOCBEHHBIX H3MEPEHUHN (PU3MUECKUX BEITUIHH:
YMEHHE IIJJAHUPOBATh W3MEPEHHS, CaMOCTOSTEIBHO COOUpATh
OKCIIEPUMEHTATLHYIO ~ YCTAHOBKY IO HMHCTPYKIIUH, BBIUYUCIISTH
3HAUYCHHUE BEIIMYMHBI M aHAIM3UPOBATh TOJYUYCHHBIC PE3YJIbTATHI
C YYETOM 3aJ]aHHOM MOTPEUTHOCTH PE3yIbTaTOB U3MEPEHUI;
MPOBEJICHUE  HECIOXHBIX  OKCICPUMEHTAIBHBIX  HMCCIICIOBAHUML;
CaMOCTOSITEILHO ~ COOHMpaTh  DKCIEPUMEHTAIbHYI0  YCTAaHOBKY
U TPOBOJUTH HCCICNOBAHHWE TIO HWHCTPYKIUHU, TPEICTABISThH
MOJIYYCHHBIC 3aBUCUMOCTH (DU3WYCCKUX BEIUYMH B BHJIC TaOJHII
U TpauKOB, YUUTHIBATH MOTPEUIHOCTH, JEJNaTh BBIBOJBI IO
pe3ynbTaTaM HCCle0BaHUs

[lonumMaHue  XapaKTepHbIX  CBOWCTB  (PU3WYECKUX  Mojenei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJIENIU CTPOCHHUS
ra3oB, JKUIKOCTEW W TBEpAbIX TeJ, IJIaHETapHas MOJEIb aToMa,
HYKJIOHHas MOJENb aTOMHOTO sipa) M yMEHHE NPUMEHATh WX
JUTsl OOBsICHEHUST (PU3UUYECKUX MPOLECCOB

YMeHue oOBACHATh (PU3NYECKUE MPOIECChl U CBOMCTBA TEJ, B TOM
YUCJI€ W B KOHTEKCTE CHUTyallull IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIAITH IIPUYMHHO-CIIEACTBEHHBIC CBS3U
U CTPOUTH 00BSCHEHHUE C OMIOPO Ha U3yUEHHBIE CBOMCTBA (DU3HUECKUX
SBJICHUM, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJENH

YMeHue pemarh pacueTHbie 3amaud (Ha Oa3ze 2-3 ypaBHEHHI),
UCTIOJIb3YsI 3aKOHBI M (pOPMyJIbI, CBSI3BIBAIONIUE (U3HUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allUCHIBATh KPAaTKOE YCIIOBHE 3a/auH,
BBISIBIIATH HENIOCTAIONIUE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOMMBIC IS €€ PEIICHHSI, HCIIOIh30BaTh CIIPABOYHBIC JTaHHBIC,
MPOBOJIUTh PacyYeThl M OICHHBATh PCATHUCTHYHOCTDH ITOJTYYCHHOTO
3HAauUCHUs (PU3NYECKON BEIMYUHBI; YMEHHUE OMPENEIATh Pa3MEPHOCTh
(bU3UYECKOM BEIIMUNHBI, IOTYYCHHON MPU PEIICHUH 3a1a9n

YMeHne XapakTepu3oBaThb NPHUHIMIBL  JEWCTBUS TEXHHUYECKHUX
YCTPOMCTB, B TOM 4HCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
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TEXHOJIOTUYECKUX IIPOLIECCOB I10 UX OIMCAHUIO, UCIOJb3Yys 3HAHUSA
O CBOICTBax (M3MYECKUX SBICHUH M HEOOXoIuMble (prU3HuecKue
3aKOHOMEPHOCTH

10

YMeHHe  UCHONb30BaTh 3HAHUS O  (PU3MYECKUX  SIBJICHUAX
B TOBCEIHEBHOM KU3HM 1  oOecrieyeHUs  0€30IacHOCTH
npu oOpameHnd ¢ OBITOBBIMH NPUOOpAaMU M TEXHUYECKHUMH
yCTpOMCTBAMM, COXpPAHEHHUS 3JI0pOBb U  COOJIOJACHUS HOPM
HKOJIOTUYECKOTO IOBEJIECHUS B OKPYXKAWOIIEH cpesie; MOHUMaHUE
HEOOXOJMMOCTH MPUMEHEHUS TOCTWKEHUN (U3UKU U TEXHOJOTHI
JUISL paliMOHAIbHOTO IPUPOIOTIOIb30BAHUS

11

OneIT mnoucka, npeoOpa3oBaHWA M NPEICTABICHUS HH(POPMALMH
($u3NYECKOTro coAepkKaHUs C MCIOJIb30BaHUEM HH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUIL;

YMEHHE OLEHHMBATh JOCTOBEPHOCTh MOJYYEHHOH HH(POpMALUU
Ha OCHOBE MMEIOIINXCS 3HAHUM U JIOTOJIHUTEIbHBIX HCTOYHUKOB;
YMEHHE HCI0JIb30BATh IIPU BBIIIOJHEHUH YUeOHBIX 3aJJaHII Hay4YHO-
HOIYJISIPHYIO JUTEPATypy (U3HUECKOTO COAEpKaHMsI, CIPaBOUYHbBIE
MaTepHaibl, pecypcbl cetu HTepHer;

BJajsieHne O0a30BbIMM HaBbIKAMHU MpeoOpa3oBaHUs HHPOpMALUH
U3 OJHOW 3HAKOBOM CHCTEMBI B JpPYIYH0; YMEHHE CO3/1aBaTh
COOCTBEHHbIE IHCBMEHHBIE W YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpMaIMU U3 HECKOJIIBKMX HCTOYHUKOB

IlepedeHb 2JIeMEHTOB coAep:KaHus, NpoBepsieMbIX HA OI'D no pusuke

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexanunyeckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema oTcuera.
OTHOCUTENIBHOCTH IBUKEHUS
1.2 PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. Cpeansis ckopocTb. Dopmyna
JUTSL BBIYMCIIEHUS! CPEJIHENH CKOPOCTH:
S
V=_
t
1.3 PaBHOMepHOE npsiMONIMHENHOE IBM)XEHHE. 3aBUCUMOCTh KOOPIMHATHI Tella
OT BPEMEHU B CIIy4a€ paBHOMEPHOTO MPSMOJIUHEUHOTO ABUKEHUS:
X(t) = X + Wt
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['padyixky 3aBUCHMOCTH OT BpEMEHHU IJisi MPOEKLIUU CKOPOCTH, MPOEKIUU
NepeMENIeHHs, MyTH, KOOPAHMHATHl IPH PAaBHOMEPHOM HPSIMOJUHEHHOM
JBUKEHUU

1.4 3aBUCUMOCTh KOOPJAMHATHI Te€JIa OT BPEMEHH B CIydae paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBUKCHUS
2
X(t) =X, +Vp,t+a, - —.
2
DopMyITBI AJ1 POCSKITAN TTEPEMEIICHHUS, MPOSKIIMA CKOPOCTH U MPOCKITAN
YCKOPEHUS MMPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHKCHHH:
2
s, (t)=v,, -t+a,-—,
2
v, () =v,, +a,-t,
ax(t) = const,
V2x2 — V1x2 = 2ax5x.
I'paduiky 3aBUCHMOCTH OT BPEMEHH TSI IPOSKIIMN YCKOPEHHMS, TTPOCKITUN
CKOPOCTH, IPOCKIIUU MEPEMEIICHUS, KOOPANHATHI IIPH PaBHOYCKOPECHHOM
IPSMOJMHEHHOM JIBMDKCHUHN
15 CBob6oaHoe nagenne. opMysibl, ONMUCHIBarONe CBOOOIHOE TAaJIeHUE Tella
10 BEPTHKAJIHU (JIBUKEHHE TeJIa BHU3 UM BBEPX OTHOCUTEIIBHO TTOBEPXHOCTH
3emumn). ['padvku 3aBUCHMOCTH OT BPEMEHH ISl MPOCKIIUH YCKOPCHWS,
IMPOCKIIMK CKOPOCTH M KOOPJAWHATHI TPH CBOOOJHOM ITaJICHUH Teja
10 BEPTUKAIHU
1.6 CkopocTh paBHOMEPHOTO JIBIJKCHHS Tela M0 OKpY)KHOCTH. HampaBiienue

CKOPOCTH.
dopMya 1 BBIYUCICHUS CKOPOCTH YePe3 PAJNYC OKPYKHOCTH M IIEPHOJT
oOparreHus:

21R
V= —
T

[lenTpocTpeMuTenbHOE yckopeHue. HampasieHrne 1eHTpOCTPEMUTENEHOTO
yckopenusi. @opmysia sl BBIYUCIECHUS YyCKOPEHUSI:

dopMyia, CBA3BIBAIOLIAS IEPUOJ] K YACTOTY OOpaICHHUS
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1
V=_
T
1.7 Macca. [1moTHOCTB BemecTBa. @opMmyiia 1yisi BBIYUCICHUS TUIOTHOCTH:
m
p=—
V
1.8 Cuna — BekTopHas ¢pusznueckas BennunHa. CI0KeHue CUIl
1.9 SBnenne nnepuuu. [lepssiii 3akoH HeroToHA
1.10 | Bropoii 3axon HeroToHa:
F=m-a.
CoHanpaBlIeHHOCTh  BEKTOpa YCKOpPEHHsS Tejla M BEKTOpa  CHJIbI,
JIEUCTBYIOIIEH Ha TEJIO
111 | BzaumoperictBue Tein. Tperuit 3akon HetoToHa:
|f2_>1 = _F1—>2
1.12 | Tpenue NoKos U TpeHUE CKoIbxkeHUs. DopMyIa A BEIYUCICHUS MOIYJIS
CUJIBI TPEHUS CKOJIbKECHHUSL:
F,=u-N
1.13 | dedopmarus tena. Ynpyrue u Heynpyrue nedopmaruu. 3akoH YIpyroi
nedopmaryu (3aKkoH ['yka):
F=k-Al
1.14 | BceMupHoe TATOTEHUE. 3aKOH BCEMUPHOTO TATOTEHHUS:
F=g.m M
RZ
Cuna TsbkecTH. Y CKoOpeHHe CBOOOIHOTO MaCHUS.
®opMya AJi BBIYUCIICHUSI CUJIBI TSKECTH BOJIM3H MOBEPXHOCTU 3EMIIH:
F =mg.
JIBrkenne tutaner BOKpyr ComHoa. IlepBas kocMuueckass CKOPOCTb.
HesecomocTts u neperpysku
1.15 | Umnynsc Tena — BeKTopHas (GU3NYecKast BETMIHHA.

p=my

NmMmnyibe cucTemsl Te.
N3menenue umiynbca. IMnynsc Crsibl
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1.16

3aKoH COXpaHCHHUA UMITYJIbCA IJIs 3aMKHYTOﬁ CHUCTCMBI TCII.

p'=m,v, ¥ m.,V, =Tonst.

PeaxtnBHOE nBUXKEHIE

1.17

Mexanuueckas padbota. @opMyina i BEIYUCICHUS PaOOThI CUIIBL:

A= Fscosa.

Mexannyeckass MOIITHOCTD:

N=A

t

1.18

Kunernueckas u IMIOTCHIUAJIbHAA SHCPI'HA.
(DOpMYJIa JJIs1 BBIYUCIICHU A KHHETUYECKOMN OHCPIUHU:

mv?

E, =7.

Teopema 0 KHHETHYECKOW SHEPTUH.

CDOpMYJ'Ia JJIA BBIYMCIICHUSA HOTGHHHaHBHOfI OHCPIuM TCjia, IIOAHATOIO HAA

3eMJIei:;

E, = mgh

1.19

MexaHuueckas OHCPI'HA:

E=E+E,

3aKOH COXpaHEHusT MexXaHW4yeckod oHepruu. Dopmyna i
COXPAaHEHUS MEXaHUYECKON IHEPTUU B OTCYTCTBUE CUJI TPEHUS:

3daKOHa

E = const.

[IpeBpalieHre MEXaHUYECKON YHEPTUH MTPU HATTUYUH CUIIBI TPEHHUS

1.20

[IpocTbie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prryar. MoMEHT CHIIBI;

M = Fl.
YcnoBue paBHOBECHS phlyara:
M1+M2+...=O.

[ToaBM>XKHBIN U HETIOABMKHBII OJIOKH.

ToJIC3HAsA

KIIJI mpoCThIX MEXaHU3MOB, | =

3aTpadeHHas
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1.21

JlaBiieHHE TBEPIOIO TEA.
@opmyJia I BBIYMCICHUS JABJICHNUS TBEPAOTO TeNa:

JlaBnenue raza. ATMoc(hepHOe JaBJICHUE.
['mapocraTdeckoe AaBlieHNe BHYTPH JKUIKOCTH.
dopmyna I BEIYMCICHHSI JaBICHUS BHYTPH KUIKOCTH:

P =pgh+p,,

1.22

3akoH Ilackans. I'mapaBnuueckuil npecc

1.23

3akoH Apxumena. PopMyia sl ONPEAEICHUS BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOIIEN Ha TEJO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:

I:Apx. = ng '

VYcnosue miaBanus tena. IlmaBanue CYIOB U BO3YXOIIIIaBAHHC

1.24

Mexannueckue KojiebaHus. AMIUIMTYA, MEPUOJl U YacToTa KoJjeOaHUM.

dopmyna, CBSI3bIBAIOIIAS YACTOTY M IEPUOJ] Koyiebanmid: V= _
T

1.25

MaremMaTndeckuii M TPYKUHHBIA MasTHUKH. lIpeBpamienue sHeprum
MIpH K0JIe0ATEIHbHOM JIBH>KEHUH

1.26

3aryxatouue kosiebanus. BeiHyx)aennsie konebanus. Pesonanc

1.27

Mexanndeckre BOJHbI. [IpogosibHbIE U TTONIEPEYHbIE BOJHBI. [[JIMHA BOJIHBI
1 CKOPOCTb PACIPOCTPAHEHHUS BOJIHBI:

A=Vv-T

1.28

3ByK. ' poMKOCTB ¥ BbICOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJIHBI HA TPAHULIE
nByx cped. UHPpa3Byk U yIbTpa3ByK

1.29

[IpakTrueckue paboThbl

N3mepenne cpeaHeit TUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPY>KUHBI; KO3 PUITMEHTa TPEHUS CKOJIBKEHUSI; paOOThI CUITBI TPEHUS, CHITBI
YIPYTOCTH; CpETHEH CKOPOCTH JBIKEHHUS OpyCKa 10 HAKIIOHHOH IJIOCKOCTH;
YCKOpEHHS OpycKa TpW JBIKCHUHM IO HAKJIOHHOW IUIOCKOCTH; YacTOTHI
U Tiepuojia KojieOaHUN MaTeMaTUYeCKOTOo MAasTHUKA; YaCTOThl W TMEpUOoja
KoJcOaHW TPYXKHHHOTO MasTHUKA, MOMEHTAa CHJIbI, JEHCTBYIOIIETO
Ha pbryar; paboThl CUJIBI YNPYTOCTH TPH TMOABEME TIpy3a C TOMOIIBIO
HETMOJABMKHOTO 0JI0Ka; paOOThl CHUJIBI YIOPYTOCTH TPU TOABEME Tpy3a
C TIOMOIIIBIO TTOABMKHOTO OJIOKA.

UccnenoBanue 3aBUCUMOCTH apXUMEJI0BOUM CUIIbI OT 00BEMa MOrPyKEHHOM
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YacTH T€Ja U OT IUIOTHOCTH KUJKOCTH; HE3aBHCHMOCTH BBITAJIKMBAIOILEH
CUJIBI OT MAacChl T€Ja; CHJIbI TPEHUS CKOJBXEHHUS OT CUJIbl HOPMAJIBHOTO
JABJIEHUS W OT poJa NOBEPXHOCTH; CHJBI YIPYTOCTH, BO3HUKAIOIICH
B IIPY>KHHE, OT CTENEHH ehopMaluy Py KUHBI; yCKOpEHUs Opycka OT yria
HaKJIOHA Hampapisgioued; Mnepuoaa (4acToThl) KoJeOaHUN HUTSHOTO
MasiTHUKa OT JIJUHBI HUTH; TEpUOAa KOJeOaHUM MPYKUHHOTO MasTHUKA
OT MAacChl Ipy3a M KECTKOCTH IPYKUHBI; UCCIENOBAHUE HE3aBUCHUMOCTH
Mepro/ia KoJeOaHuii HUTSIHOTO MAasiTHUKA OT Macchl Ipy3a.

[IpoBepka ycia0BHUsl paBHOBECHSI pblyara

1.30

@u3nuecKue SABJICHUS B IPUPOJE: NPUMEPHI ABWKECHHS C Pa3IMYHBIMU
CKOpPOCTSIMH B JKUBOW U HEXKHMBOM IIPUPOJE, HAEHUCTBUE CHUJIBI TPEHUS
B IIPUPOJAE U TEXHUKE, IIPUIIUBBI U OTJIUBBI, JIBHKEHUE TUIaHET COTHEYHON
CUCTEMBI, PEAKTUBHOE [BWXCHUE JKMBBIX OpPraHU3MOB, PblYard B TEJE
YeJI0BEeKa, BIUSHUE aTMOC(EPHOTO 1aBJICHUS Ha dKUBOM OPraHu3M, IJIaBaHUE
pbIO, BOCHPHUATHE 3BYKOB >KUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3XO0

1.31

Texaudeckne ycTpoMCTBa: CIUAOMETP, JATUYMKH TOJOKCHHS, PACCTOSHUS
U YCKOPEHHMs, JUHAMOMETpP, MOMAIIUITHUKHU, PAKEThl, pblyar, IMOJABUKHBIN
U HEMOJBIKHBIN OJOKH, HAaKJIOHHAs IUIOCKOCTb, TPOCThIE MEXaHU3MbI
B ObITy, cooOmaromuecss COCylbl, YyCTPOWCTBO  BOAONPOBO/IA,
TUAPABINYECKUNA TIPECC, MaHOMETpP, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM
HACOC, apeoMeTp, OXOJOT, HCIOJIb30BaHUE YJIbTPa3Byka B  OBITY
U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIC TIOJOKEHHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BelecTBa. Mojenu TBEPAOTrO, >KHUIKOTO M Ta3000pa3HOTO COCTOSHUMN
BenecTra. Kpucrammmueckue u amopgHble Tena

2.2

JBwxenne dyactuil BemiectBa. CBs3b CKOPOCTH  JBMKEHHUS YaCTHI]
¢ Temneparypoii. bpoynosckoe nBmwkenue, 1uddy3us

2.3

CMmauuBanue u KaITUJUIAPHBIC ABJICHUA

24

TeruioBoe paclIMpeHue U CKaThue

2.5

TeruioBoe paBHOBECHE

2.6

Buytpennss sneprus. Pabota u temsonepenaya Kak cocoObl M3MEHEHUs
BHYTPEHHEU dHEPTUU

2.7

BI/I)IBI TCII0NICPCaAaun: TCIIOIPOBOAHOCTh, KOHBCKIUSA, U3JTYUCHHUC

2.8

HarpeBaHHe n OXJaXICHUC TCII. KommuecTBO TEmiIoOTHI. yJICJIBHaH
TCINNIOCMKOCTD.
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Q = Cm(tz — t]_)
2.9 3aK0H COXpaHEHHUsI SHEPTUU B TETUIOBBIX MTpolleccax. Y paBHEHHUE TEILIOBOTO
Oananca:
Qi+ Q2+..=0
2.10 | Hcnapenne u koHneHcanus. V3MeHeHne BHYTPEHHEW SHEPTHH B TPOIECCE
UCHapeHusi W KoHJeHcauuu. KureHue >KUIKOCTU. YenbHas TerioTa
napooOpa3oBaHus:
L=_"
m
2.11 | BraxHocTh BO3ayXxa
2.12 |I[lmaBnenne W KpucTauM3anusa. VI3MeHeHWe BHYTPEHHEW DHEpPIruu
MIPH TJIaBJICHUN U KPUCTAJUTH3AIMH. Y AeNIbHAS TEIIOTa MJIaBICHHUS:
A=_"
m
2.13 | BHyTpeHHsA 3HEprusi CropaHusi TOIUIMBA. YAeNbHasl TEIJI0Ta CrOpaHHs
TOILIUBA:
q=_—
m
2.14 | Tlpunnumnsl pabotsl TertoBbix apurareneit. KI1 rermmoBoro neurarens
2.15 | IIpaxTuueckue paboOThI
N3mepeHne  yaenpHOM  TEIUIOEMKOCTH — METAIUIMYECKOTO  IUIMHAPA;
KOJIMYECTBA TEIUJIOThI, MOJyYEHHOTO BOJOW KOMHATHOM TeMIlepaTyphbl
(UKCUPOBAHHON Macchl, B KOTOPYIO OIYIIEH HarpeTbli LHUIUHD;
KOJIMYECTBA TEIUIOTHI, OTJAaHHOTO HArPETHIM LUJIMHIPOM, MOCIIE OMYCKAHHS
€ro B BOJly KOMHAaTHOM TeMIepaTypbl; OTHOCUTEIbLHON BIIAXXKHOCTH BO3/yXa;
YAETHHOM TETJIOTHI TJIABJICHUS JIbA.
HccnenoBanne u3MEHEHHsI TEMIIEPATYPhl BOJIBI MPU PA3TUYHBIX YCIOBUSX;
SBIICHUSI TEIUIOOOMEHA TPHU CMEUIMBAHUHM XOJIOAHOW W TOpSYei BOIBI;
IpoIecca UCTIapSHHSI
2.16 | ®usmyeckue SABICHUS B  OPUPOJIE:  TOBEPXHOCTHOE  HATXKEHUE
U KalmuUIApHBIC SBICHUS B MPHUPOJE, KPUCTAIBI B MPUPOJE, HIITyICHHE
ConHua, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 0o0pa3zoBaHHE pPOCHI,
TyMaHa, UHesl, CHeTa
2.17 | Texnudeckwe YCTpPOWCTBA: KAMWULIPHI, TMPUMEPHl  UCIOJIB30BAHUS

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

3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 | Dnmextpu3anus ten. [[Ba Buma 3MEeKTPUUESCKHUX 3apsI0B
3.2 | B3aumoneiicTBue 3apshxkeHHBIX Tel. 3akoH Kynona
3.3 | 3aK0H COXpaHEHUS ICKTPUUECKOTO 3apsiia
3.4 | Dnextpuueckoe mose. HampsokeHHOCTh 3nekTpuueckoro noss. [Ipunnun
CYHEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
3.5 Hocurenn oanextpuyecknx 3apsiioB. [leHicTBHE 3IEKTPUYECKOTO MO
Ha dJIEKTpUYecKue 3apsaabl. [IpOBOAHUKY U AMDIECKTPUKU
3.6 | [locTosiHHBIN >MeKTpUYecKuil TOK. JleficTBus anekTpuyeckoro Toka. Cuma
toka. Hampsokenue.
=4
t
A
U=_
q
3.7 | DnekTpuyecKoe CONPOTUBIICHHE. Y IETbHOE ANEKTPUUECKOE COTIPOTUBIICHHUE:
r_Pl
S
3.8 3akon Oma JyuTsl y9acTKa dJIEKTPUISCKOH TICTIH
U
|l =_
R
3.9 ITocnenoBaTenbHOE COETUHEHNE TTPOBOAHUKOB:
I]_: |2, U=U1+U2; R=R1+R2.
[TapannensHoe coequHEHHE TPOBOTHUKOB PABHOTO COMPOTHUBIICHHS:
R
1
U=U I=1+1;R=_.
2
CMmeniaHHbIE CO€IMHEHUS TIPOBOTHUKOB
3.10 | PaGota 1 MOIITHOCTH JICKTPHUYECKOTO TOKA.
A=U-I-t;P=U"I
3.11 3akoH J[xoyns-JIenna:

Q=1>"R-t
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3.12 | OnbiT Opcrena. MarHuTHOE MOJIe TMPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM
MarHUTHOW UHTYKIIUU

3.13 | MarHuTHOE MoJje MOCTOSIHHOTO MarHuTa. B3anMojeiicTBue MOCTOSHHBIX
MarHuToB

3.14 | [leficTBE MarHUTHOTO MOJIA HAa POBOJHUK C TOKOM

3.15 | Onbiter apages. SABnenue saeKTpoMaruutHo nuaykuuu. [lpasumno Jlenna

3.16 | [IpakTrueckue paboOTHI
H3mepenue 3IEKTPUYECKOTO COMPOTUBICHUS PE3UCTOPA; MOIIHOCTH
AIEKTPUUECKOTO TOKA; pabOThI AIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B IMPOBOTHUKE
(pe3ucropbl, JaMIoyka), OT HaNpsHKEHWsT Ha KOHILAX IPOBOJHHUKA,
3aBHCHUMOCTH CONPOTHUBJICHHUS OT JUIMHBI TNPOBOJHHUKA, IUIOIIATU €ro
MOTIEPEYHOTO CEUCHUS U YJEIBHOTO COMPOTUBIICHUS.

[TpoBepka npaBuiia TUTST AIIEKTPUIECKOTO HaATPSHKEHUS
IOpU TOCJIEIOBATEIbHOM COEAMHEHUU IPOBOJHUKOB; MpPaBWJIA ISl CHJIBI
ANIEKTPUYECKOTO TOKAa TPHU MapajljieIbHOM COSAMHEHUH MPOBOAHHUKOB
(pe3ucTophl U JaMIIOYKa)

3.17 | ®usnueckue [BICHUS B MPUPOJE: DIEKTPUUECKHUE SIBICHUS B atMocdepe,
AIIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE Tojie 3emiid, Apend
HOJIIOCOB, POJIb MAarHUTHOTO TOJS JUId JKU3HM Ha 3emie, MOJSIPHOE
CHUSTHHE

3.18 | Texuuyeckue yCTpONCTBA: DJIEKTPOCKOII, aMIIepMETpP, BOJIBTMETP, PEOCTaT,
CUETYMK DJIEKTPUUECKOH SHEPruu, AIJIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumMepsI), ANEKTPUUYECKUE
MPEeIOXPAHUTENH, AJIEKTPOMATrHUT, JJIEKTPOJBHUTaTENb MOCTOSTHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 | DnekTpoMaruuTHbIe BOIHBIL. [1Ikana 31eKTpOMarHuTHBIX BOJIH

3.20 | JlyueBas monens cBeta. [IpsmonuHeitHOE pacipocTpaHEeHNE CBETa

3.21 | 3akoH oTpaxkeHus cBera. [lmockoe 3epkano

3.22 | Ilpenomiienue cBeTa. 3aKOH MPETOMIICHUS CBETA

3.23 | ducnepcus cBeta

3.24 | Jlunza. Xopn nydeid B nuH3e. DOKYyCHOE pacCcTOsAHME JUH3bI. OnTHyeckKas
CHJIa JIMH3BL:

D=1/F
3.25 | I'ma3 kak ontudeckas cucteMa. OnTudaeckue npudopsl
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3.26

[IpakTrueckue paboTsl

H3mepenune onTUyeCcKoi CHITbl cOOMparoIIe INH3bI; (POKYCHOTO pacCTOSHHUS
coOuparomield JuH3bI (IO CBOMCTBY paBEHCTBA pa3MEpOB NpeaMeTa
U M300pakeHUs, KOrja MpeAMET paclojoXkeH B JBOHMHOM (okyce),
IIOKa3aTelsl IPEJIOMIICHHUS CTEKIIA.

HccnenoBanne CBOWMCTBAa HM300paKEHUS, TMOJYYEHHOTO C TOMOIUIBIO
coOuparoIe JUH3bl, U3MEHEHUS (POKYCHOT'O PACCTOSIHUS JBYX CIIO’KEHHBIX
JIMH3; 3aBUCUMOCTHU YIJIA NPEIOMIIEHHs CBETOBOIO JIyda OT YIJIA I1aJ(E€HUs
Ha IPaHMIIE «BO3AYX — CTEKIIO»

3.27

®dusznueckue sBIeHUS B npupoze: 3arMenuss Conxua u JlyHbl, 1iBeTa Tei,
ONITUYECKUE SABJICHUS B aTMOcdepe (1BeT HeOa, pedpakius, paayra, MUPax)

3.28

TexHuueckue YCTPOﬁCTBaI OYKH, IICPUCKOII, (bOToannapaT, OIITHYCCKHUC
CBCTOBO/JbI

KBAHTOBBGIE ABJIEHUA

4.1

PanuoaktuBHoCcTh. Aunbda-, Oera-, ramma-uznydeHus. Peaknuu anbda-
u Oera-pacmnajga

4.2

OmneiTel Pezepdopna nmo paccesHuto anbda-dactuil. [lnanerapnas mojnens
aToma

4.3

Cocras aromHOrO0 siapa. M30tormsl

4.4

[Tepuoa nomypacraga aTOMHBIX JIEp

4.5

SAnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsII0BOTO U MACCOBOTO YHCET

4.6

@uznyeckue SBJICHUS B TMPUPOJE: €CTECTBEHHBIM paJMOaKTUBHBIA (OH,
KOCMHUYECKHE JIy4H, PAJUOAKTHUBHOE WU3JIyYEHUE NPHUPOIHBIX MHHEPAJIOB,
JNENUCTBUE PAMOAKTUBHBIX U3JIy4YEHUN Ha OPTaHU3M 4YEJIOBEKa

4.7

TexHu4ecKkue yCTpPOWCTBA: CIEKTPOCKOI, WHIWBHUIYAIBHBIA JTO3UMETP,
kamepa BuibcoHa, siaepHas sHEpreThKa
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