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PabGouass mporpamma mo yueOHOMy mpeamery «Pusnka» (06a30BbI ypOBEHB)
(npenMetHas obOnacTe «EcTecTBEHHO-HAy4dHBIE MPEAMETHDY) (anee COOTBETCTBEHHO —
nporpamMmma no Qusuke, (pu3MKa) BKIIOYAET MOSICHUTEIBHYIO 3aIUCKYy, COJEp>KaHue
oOyueHus1, IUTAHUPYEMBIE PE3yJIbTaThl OCBOECHUS IPOrPaMMBbI 1O (PU3HKE, TEMATHUYECKOE
IUTaHUPOBAHUE, NIEpeYeHb (KOAU(PUKATOP) paclpeleeHHbIX 10 KJ1accaM MPOBEPSEMBIX
TpeOOBaHUII K pe3yibTaTaM OCBOEHMSI OCHOBHOM 0O0pa30BaTEIbHOW IMPOTrpaMMBbl
OCHOBHOI0 001Iero oOpa3oBaHMsI M 3JIEMEHTOB COJEpKaHUS MO (U3HKE, MEpEUYEHb
(xonuukaTop) NpoBEpseMbIX TPeOOBaHW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa30oBaTeIbHOW MPOTrpaMMbl OCHOBHOI'O OOIIero oOpa3oBaHHsS M 3JIEMEHTOB
conepkaHus o Ppusnke.

HOACHUTEJIBHASA 3AIINCKA

[IporpamMma no ¢u3uke Ha YpOBHE OCHOBHOTO OOLIET0 0Opa3oBaHUSI COCTAaBJICHA
Ha OCHOBE IOJIOKEHUH M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTesibHON mporpaMmsbl, npenacrabieHHbix B @I'OC OO0, a Takxke
¢ yueroM (enepanbHO paboydeld MporpaMMbl BOCIIUTAHUS U KOHIEIIUU MTPENOIaBaAHM
y4ueOHOoro npeamera « Pu3nKa.

ConepxxaHue mporpaMMmbl MO  (PU3MKE HANpaBlIeHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYAIOIIMXCA U OpPraHU3alMI0 U3y4YeHUs (PU3UKU
Ha JIeSITEeIbHOCTHOM ocHOBe. B mporpamme mo (u3MKe y4YWUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpenMera B peanuzamuu TpeboBanuit PI'OC OOO k miIaHUPYEMbIM
JMYHOCTHBIM M METAaINpeJMETHBIM pe3ysbTaTaM OOyuYeHHs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyUYHBIX YUY€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOILIEro
o0Opa3oBaHMs.

[IporpamMma no (u3MKe YyCTaHABIMBAET paclpeleleHre Y4YeOHOro marepuana
no rojgaM oOyueHus (IO KJjaccaM), MpeajiaraeT NPUMEPHYIO MOCIEeN0BaTEIbHOCTD
M3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COJEPKAHMS U ydyeTe
BO3PACTHBIX OCOOEHHOCTEN 00yUaroIXCs.

[IporpamMma no ¢usmke pazpaboTaHa C 1eJIbI0 OKa3aHUS METOAWYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMBbl [0 y4eOHOMY IIPEIMETY.

duszuka SBISETCS CHCTEMOOOPA3YIOIIMM JUJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHHIH,
M3y4aeMbIX XUMHEH, OWOJIOTHEl, acTpoHOMUEH W (u3udeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHUHY MHpa, MPEAOCTaBIseT HauboJiee SCHbIE
oOpa3lbl MPUMEHEHUsT HAyYHOrO METOJla IO3HAHMS, TO €CTh CIOco0a MONyYeHHUS
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 TIaBHBIX 3ajad  (U3UYECKOrO O0Opa3oBaHMs B CTPYKType OOIIEero
0o0pa30BaHMs COCTOUT B (POPMUPOBAHUN €CTECTBEHHO-HAYYHOW rPaMOTHOCTH U UHTEpECa
K HayKe y OOy4arommxcs.



N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJAraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAY4YHO OOBSICHSTH SIBJICHHUS,

OIICHUBATh U MOHUMATh 0COOEHHOCTH Hay4YHOTO UCCIICOBAHNUS;

MHTEpPIPETUPOBATh JAaHHBIE M  HUCIOJb30BaTh HAY4YHBIE JIOKa3aTelIbCTBA
IU1Sl IOJTyYE€HUST BBIBOJOBY.

Lenu n3yyeHus: GU3MKU HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs OMpPEIeICHBI
B KOHIENIMU TMpernojaBaHusi ydeOHoro mnpeamera «Dusumka» B 00pa3zoBaTEIbHBIX
OpraHU3aUAX Poccuiickoi Oenepanuu, pEeATU3YIOLINX OCHOBHEIE
o011eo0pazoBaTeNbHbIE MPOTPAMMBI.

Henu uzydyenust Gu3nKu:

npuOOpETeHNEe HUHTEpPEca M CTPEMIJICHHS OOYYalolUXCs K HAyYHOMY H3YUYEHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTUE TMPEJCTABICHUNA O HAyYHOM METOJIe€ IMO3HaHUA U (popMHUpoBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMupoBaHHE€ HAY4YHOTO MHUPOBO33PEHMS KaK pe3yjbTara HU3YYEHUs] OCHOB
CTpPOCHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKU;

dbopMupoBaHHe TPEACTaBICHUA O PpOAU (PUIUKA JJISI  Pa3BUTUS JAPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oymyied mpodecCHoHATbHON
NeSTEbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K JalbHEiIeMy oOy4eHHIO B ATOM
HaIlpaBJICHUU.

JlocTikeHre 3TUX 1ieNiel MporpaMMbl 1o (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIONINUX 3a/1a4:

MpUOOpETEeHUE 3HAHMN O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAHUUYECKUX,
TEIUIOBBIX, JICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOpETEeHUE YMEHUW ONHUChIBAaTH U  OOBACHATH (UBUYECKHUE SBJICHUS
C UCIOJIb30BaHUEM IOJTYUYECHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEUICHUS MPOCTEUIINX PACUYETHBIX 337ad C MCIOJIb30BAHUEM
(dbuznyeckux Mojienield, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUN HAOMIOAATh TPUPOJHBIC SIBJICHUS U BBINOJHATH OIBITHI,
nabopatopHble PabOTBhl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C HCIOJIb30BaHUEM
HU3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ HH(POpMaIHell PU3MIECKOTO COAEP KaHUsI, BKIIFOYas
HHpOpMAIIUI0O O COBPEMEHHBIX JOCTIKCHUSX (U3UKH, aHaIUu3 W KPUTHYECKOE
OlICHHBaHUE UH(OPMALINH;

3HAKOMCTBO cO c(depamu mnpodeccuoHaTIbHON AEATETBHOCTH, CBS3aHHBIMU
c (usukoi, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX
(bu3nYeCcKOl HAYKH.

OOGmiee 4MCIO YacoB, PEKOMEHAOBAHHBIX MJid HM3ydyeHHs (UMK Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 vaca B HeJien0), B 8 kiacce — 68 yacos
(2 yaca B Hezenm0), B 9 kiacce — 102 gaca (3 yaca B HEZIEIIO).



[Ipeanaraemslii B mporpamMme 1o GU3UKe nepeveHb 1a00paTopHbIX padoT U OTBITOB
SIBIISICTCS. PEKOMEHIATEIbHBIM, YIUTEb JICJIAeT BRIOOP TPU MPOBEIACHUH JIA00OPATOPHBIX
paboT W OMBITOB C YYETOM HWHAWBHUIYAITBHBIX OCOOCHHOCTEW OOYYaIOIIMXCs, CIHCKA
IKCTIEPUMEHTAIBHBIX 33JaHUM, MPeUIaracMbIX B paMKaX OCHOBHOTO TOCYIapPCTBEHHOTO
’K3aMeHa Mo (PU3HUKE.



COIEPKAHUE OBYYEHMUA

7 KJIACC
PDu3uKa M ee poJb B IO3HAHUM OKPYIKaIOLIEro Mupa
®usuka — Hayka o npupoxae. SAsmeHus npuponasl. Dusznueckue SABICHUS:

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

Ousnueckre BennIuHbl. M3Mepenne ¢pusndeckux BenuunH. Ousnueckue npudopsbl.
[TorpemHocTs N3MepeHnii MexayHapoIHas CUCTEMA €IUHULL.

Kak ¢u3uka w© [gpyrue  eCTECTBEHHbIE HAayKd  HM3Y4alOT  MPHUPOAY.
EcTecTBeHHO-HAY4YHBIH METO/] IO3HAHUA: HA0II0/IEHNE, IOCTAHOBKA HAYYHOI'O BONPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT IO ITPOBEPKE TMIIOTE3, 00BICHEHHE HAOII0AAEMOT0
apyeHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu
MexaHnueckue, TeIIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckue NpudOPsI U MPoLeypa MPSMbIX H3MEPEHUM aHAIIOTOBBIM U ITU(POBBIM
prudOpOM.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre LEHbI JeJIEHUs Kbl U3MEPUTEIBLHOT0 Ipuoopa.

N3mepenne paccTosHUi.

N3mepenue o0beMa )KUAKOCTH U TBEPAOIO Tea.

Omnpenenenne pa3MepoB MajbIX TEJ.

N3mepenne TtemriepaTyphl MPU MOMOIIM KUIKOCTHOTO TEPMOMETpPA M JaTUUKA
TEeMIepaTypBhl.

[IpoBenenue uccieqoBaHus O MPOBEPKE TUIIOTE3BI: JAATBHOCT MOJETa MIapHKa,
MYIEHHOTO0 TOPU30HTANIbHO, TEM OO0JIbIlE, YeM OOJIbIIIE BHICOTA ITyCKa.

IlepBoHaya/ibHbIE CBEICHUS O CTPOCHHH BelIECTBA

Crpoenue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JIBrxeHue yacTull BemecTBa. CBA3b CKOPOCTH JBHUKEHUS YACTHUL C TEMIIEPATYPOU.
BbpoyHnoBckoe nBuxenue, nuddys3us. BzaumoaencTeue 4acTuil BEECTBA: TPUTSHKEHHE
Y OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHS BEIECTBA: CTPOEHUE Ta30B, XUAKOCTEM M TBEPABIX
(kpucTajumyeckux) Ten. B3auMocBsA3b MEXKIAy CBOMCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX U KX AaTOMHO-MOJIEKYJIPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

HaoOmronenue 6poyHOBCKOTO JIBUYKEHUS.

Ha6nronenue nuddysun.

HabGmronenve sBrneHul, OOBSICHSIONIUXCS TPUTSHKEHUEM WM OTTaJIKWBAaHUEM
YacTHIl BEIIECTBA.



JlabopamopHhvie pabomul u onvimol
OreHka quamMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHueM (hoTorpadmii).
OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
OnbIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

JIBMKeHMe U B3AaUMOJAEHCTBHE TeJl
Mexanundeckoe IBHKeHHE. PaBHOMEpHOE M HEpaBHOMEpHOE IBHKEeHHE. CKOPOCTH.
Cpennsisi CKOpoCTh P HEPABHOMEPHOM JIBHIKEHHH. PacyeT myTH U BpEMEHHU ABUKEHHUS.
SIBnenue nHepuuy. 3aKOH MHEPLUH. B3anMoaelcTBre Tell Kak IPUYMHA U3MEHEHUS
CKOPOCTH ABMXKEHHUA Tesl. Macca kak Mepa MHepTHOCTH Tena. IImoTHOCTh BemecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMa BELIECTBA.

Cuia Kak XapakTepucTuka B3auMoaencTBusa Tena. Cuia ynpyrocta M 3akoH I'yka.
N3mepenne Cuitbl ¢ TOMOLIBIO AMHAMOMETpA. SIBjIeHue TAroTeHus U cuia Tsbkectd. Crna
TSKECTH Ha JIpYyrux mianerax. Bec tena. HeBecomocTs. CnokeHne cui, HalpaBJIECHHBIX
no ojgHou mnpsimou. PaBHogmeincTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUA
Y TPEHHE NOKOsA. TpeHue B IPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHn4ecKoro IBH>KEHHUS Tela.
N3mepenne CKopocTr NPSMOIUHENHOTO JBUKEHUS.
HaGnronenue siBneHus: MHEPIUU.
HaGnronenue usmMeHeHus: CKOpOCTH MPY B3AUMOJICHCTBUH TEN.
CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TE.
CrioxeHune cui, HapaBJIEHHBIX IO OJHOMN MPSAMOM.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBIKEHUS (IIAPHKa B KUIAKOCTH, MOJIEIH
AIEKTPUUECKOTO aBTOMOOUJIS U TaK Jiajiee).

Omnpenenenue cpegHeil CKOPOCTH CKOJIbKEHUS OpycKa WM IIapuKa 0 HAKJIOHHOU
IJIOCKOCTH.

Omnpenenenne MIOTHOCTH TBEPAOTO Tea.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (1ehopMaIiim) Mpy>KUHbI
OT MPHUJIOKEHHOMN CHUJIBI.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca Telia
U XapakTepa COMPUKACAIONUXCS TTIOBEPXHOCTEH.

JlaBJjieHHe TBepABIX TeJl, dKUIAKOCTel U ra3oB

Hasnenue. CriocoObl yMEHbBILIEHUST W yBeNWYeHHs naBiieHus. JlaBneHue rasa.
3aBUCHUMOCTD JIaBJIEHUs ra3a oT o0beMa, TeMiepatypsl. [lepenaya naBieHus TBEpAbIMU
TEIaMH, >KUAKOCTSIMM U Ta3zamu. 3akoH Ilackamsa. IIlHeBMaTMueckue MalIUHBI.
3aBUCUMOCTh JABJICHHUS] JKUJIKOCTH OT IIyOMHBL. [mapocraTuyeckuid mnapaaokc.
CooOmraromuecs cocyabl. [ napaBnuyeckiue MEXaHU3MBI.

Atmochepa 3emuim u armocepHoe pgaBieHue. IIpUuuHBI CyIECTBOBAHUS
BO3aymHOM oOomouku 3emuu. Omneir Toppuuemnu. M3mepenune atmochepHOro
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JaBJIeHUsl. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MODS.
[TpubGops! 17151 M3MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE XKUJKOCTM M Ta3a Ha MNOTPYXKEHHOE B HUX TeJO. BrlTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JIaBJICHUS ra3a OT TEMIEPATYpPHI.

[lepenaya naBiIeHUs JKUIKOCTHIO U Ta30M.

CooOmaromuecs Cocyabl.

I'mppaBnuaeckunii npecc.

[TposiBieHune aeiicTBUS aTMOC(EPHOTO TaBICHUSI.

3aBUCHMMOCTh BBITAIKMBAIONIEH CHJIBI OT 0OObeMa MOTrPYXKEHHOW YacTH Teja
Y IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue I1UIaBaHWA TeEN: IUIABAHWE WM TOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00beMa MOTpYKEHHOU
B JKAJIKOCTb YaCTH TEJIA.

OrnpeneneHue BBITAIKABAIOWIEW CHIIbI, JEHWCTBYIOIIEH HAa TEJO, IOrPYKEHHOE
B JKHUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKHABAIOIIEH CHIIBI, JCHUCTBYIOIIEW Ha TENO
B JKAJIKOCTH, OT MacChl TeJa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKHABAIOIIECH CHJIbI, JEUCTBYIOLIEH
Ha TEJIO B )KUJKOCTH, OT 00be€Ma MOTPYKEHHOU B JKUJIKOCTh YACTHU Te€Ja U OT IJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa Wi KOHCTPYMPOBAHHUE JIOAKA U OIPEACIICHUE €€
IPy30II0AbEMHOCTH.

PaGora u MomHOCTBH. JHEPrus

Mexanuveckas pabota. MOIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, OJIOK, HAKIOHHAS TJI0CKOCTh. [IpaBuino paBHOBecHs
peruara. [IpuMeHeHnue mpaBwia paBHOBECHS pbhlyara K OJOKY. «30JI0TOE MPaBUIION»
Mexanuku. Koaddunment nonesnoro nevictus (nanee — KIIJI) mpocThix MexaHU3MOB.
[IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas 3Heprusi. Kunernueckas u noreHuuanbHas sHeprus. [Ipespamenue
OJIHOTO BHUJA MEXAHUYECKOW OHHEPruu B JpPYyrol. 3aKOH COXPAHEHUS JHEPTUH
B MEXAHUKE.

Jlemoncmpayuu
[IpumMepbl NPOCTHIX MEXAHU3MOB.



JlabopamopHhvie pabomul u onvimol

OmnpeneneHre padOTbl CHIBI TPEHHs MpPU PAaBHOMEPHOM JBIDKEHHUHM Tena
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

HccnenoBanue ycmoBUil paBHOBECHS phlyara.

N3mepenne KII/] HakKIOHHON IUTOCKOCTH.

W3y4enne 3akoHa COXpaHCHHSI MEXaHUYECKON SHEPTHH.

8 KVIACC

TenJioBbIe siBJICHUSA

OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS BEILIECTBA.
Macca u pazMepsl aTOMOB U MOJIEKYIT. OMBIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKECHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monenn  TBepIOro, KHAKOTO M ra3000pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucrannuueckue u amopdueie Tena. OObSCHEHHME CBOICTB Tra3oB, KHJIKOCTEU
U TBEPABIX TEJI HA OCHOBE IIOJOKEHUN MOJIEKYJIIPHO-KMHETUYECKOU TEOPUHM.
CmaumnBaHNe U KalWUISIPHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKEHHS YACTHLI.
Buytpennss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEM BSHEpruu: Temionepeaaya
U CcOBeplIeHHEe paboTbl. Buapl Temionepenayu: TEMJIONPOBOAHOCTh, KOHBEKIUA,
U3JIy4CHHUE.

KonuuecTtBo Temnorel. YaenbHas TEIJIOEMKOCTh BeLIECTBAa. 1emiIooOMeH
U TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOro OanaHca. [lnaBineHue u oTBepaeBaHuE
KPUCTAJUIMYECKUX BEIIECTB. YenbHass Terwiota MiaBieHus. IlapooOpa3zoBanue
u koHzaeHcauus. Hcnapenue. Kunenuwe. VYjaenbHas Temaora mnapooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPBI KUMIEHUS OT aTMOC(HEPHOTO 1aBJICHHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOIIuBa. Y ejbHas TEII0oTa CTOPaHUsI.

[Tpuntuner padoTs! TertoBbix apurareneit KIIJ[ TemioBoro nuratens. TermnoBbie
JIBUTATEIIN U 3aIIUTa OKPYKAOLIEH CPELBI.

3aKOH COXPaHEHHUs U PEBPALLEHNS SHEPTUH B TETUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
Ha6nronenue 6poyHOBCKOTO IBUYKEHUS.
Ha6nronenune nuddysun.
Habmronenue sBiaeHu CMauYuBaHUS ¥ KalTWJUISIPHBIX SBJICHUM.
HaOmronenue TenjaioBoro paciimpeHus Ted.
W3menenne naBieHus ra3a mpu n3MeHeHHH 00beMa M HarpeBaHUH WU OXJIaKICHHUH.
[IpaBuia n3mMepeHus TEMIIEPATYPHL.
Bunsl Teronepenaymu.
OxnaxaeHue Mpyu COBEPIIICHUN PAOOTHI.
Harpesanue npu coBepiiieHny paboThl BHEITHUMHU CUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.



Habmronenue kumexus.
HaGnronenue mocTostHCTBA TEMITEPATyPhI IPH TUIABJICHUH.
Moenn TeIUIOBRIX JIBUTATEIIEH.

Jlabopamopnvie pabomsi u onvimol

OnbITH IO 0OHAPYKEHUIO TEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHUS.

OnbITEI O BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJN.

Ornpenenenue naBiaeHUs BO3AyxXa B OAJJIOHE MITTPUIIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCHMOCTH MJAaBJICHHS BO3AyXa OT €ro odobema
Y HArpEBaHU WM OXJIAXKICHUS.

[IpoBepka TruUIOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJIOMKA SKUIAKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

Hab6nronenue n3aMeHeHusi BHyTpEHHEH SHEPTUU Teja B pe3yJbTaTe TeIuionepeaaun
1 paOOThl BHEIIHUX CHUJI.

HccnenoBanue gBiI€HHS TEIJIOOOMEHA MPU CMEIMIMBAHUU XOJIOAHOW W ropsuein
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH TMPH TEIJI0O0OMEHE
C HarpeThIM METAINTMYECKUM LUITUHIPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCHapeHHusl.

OnpeneneHrne 0OTHOCUTEBHOM BJIAXKHOCTH BO3yXa.

Ornpenenenue yiebHON TEMIOTHI IIJIaBIECHUS JIbJA.

DJIeKTPUYeCKHEe U MATHUTHBIE SIBJICHUS

Onektpuzanus Ten. J[Ba poaa dSIEKTpUYECKUX 3apsAloB. BiaumopelicTBue
3apsKeHHBIX Tel. 3akoH KynoHa (3aBUCUMOCTh CUJTBI B3aUMOACHCTBUS 3apsyKEHHBIX T
OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIIaMH).

Onextpuyeckoe mnosie. HampspkeHHOCTh  3nekTpuyeckoro mnons.  IIpuHnun
CYTEPIIO3ULINH JIEKTPUUECKUX MOJeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »snekTpudeckux 3apsAnoB. OJIEMEHTAPHBIM JJIEKTPUUYECKUM  3apsll.
Crpoenne atoma. IIpoBOAHMKK M IHUAIEKTPUKH. 3aKOH COXPAHEHHUS JJIEKTPUYECKOIO
3apsja.

DNEeKTPUYECKHUNA TOK. Y CIIOBHSI CYIIECTBOBAHUS IEKTPUUECKOro Toka. MlcTouHuKH
IIOCTOSIHHOTO TOKA. JIEHCTBHSI 3JIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUIKOCTAX U razax.

OnekTpudeckas uenb. Cuita Toka. DneKkTpudyeckoe HanpstkeHne. ConpoTUBIIEHUE
MIPOBOAHUKA. Y IEIIbHOE COMNPOTHBIICHUE BellecTBA. 3akOH Oma Uil ydacTKa LIETu.
ITocnenoBarenbHOE U MTApaIEIbHOE COETUHEHUE ITPOBOIHUKOB.

PaboTa n MOUTHOCTB 3NIeKTpUUECcKOro Toka. 3akoH [xoyns—JIenua. DnekTpuueckue
LENHU U MOTPeOUTENH dIeKTpUIecKor s3Heprun B ObITy. KopoTkoe 3aMbIkaHue.
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[TocTostHHble MarHuThl. B3auMopaeicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noje. MarautHoe nosie 3eMJIM M €ro 3HaueHue s Ku3Hu Ha 3emuie. OnbIT DpcTesa.
MaruuTHoe 1oJie 3JEKTPUYECKOro ToKa. [IpuMeHeHue 31eKTpOMarHuTOB B TEXHUKE.
JleiicTBMEe MarHUTHOTO MOJIsI HA MPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb TOCTOSHHOTO
ToKa.  lcnonp3oBaHME  DJIEKTPOABUIATENEM B TEXHUYECKUX  YCTPOMCTBAX
U Ha TPAHCIIOPTE.

Oneitel @apajnes. SBieHue 3yIeKTpoMarHUTHOW wuHAykuuu. IIpaBuno JleHua.
Onektporeneparop. CrnocoObl MOMYYEHUSI 3JIECKTPUUECKON IHEPTHU. DIIEKTPOCTAHIUU
Ha BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU.

Jlemoncmpayuu
DJIeKTpU3aLus TeN.
JIBa pona 3NEKTPUYECKUX 3apsAI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TET.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS MHIYKIUSI.
3aKOH COXPaHEHHUS SJICKTPUUECKUX 3aPAJIOB.
[IpoBOIHUKY U TUDIICKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3J1EKTPUYECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKHUN TOK B XKHUJIKOCTH.
["a30BbIH paspsia.
N3MepeHue cuibl TOKa aMIIEpMETPOM.
N3Mepenne 351eKTpUYeCKOro HapsKeHHUsI BOIbTMETPOM.
Peocrar u marazuH CONpOTUBIIEHU.
B3anmoieiicTBE MOCTOSSHHBIX MAarHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH pa3ICJICHUS TOJOCOB MarHuTa.
MopaenupoBaHuE MAarHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.
OnsIT Opcrena.
MarauTHOE o€ TOKa. DJIEKTPOMArHUT.
JlelicTBHE MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MMOCTOSTHHOTO TOKA.
UccnenoBanue aBiaeHUS SIEKTPOMArHUTHON UHAYKIIHH.
Onbitel Dapajes.
3aBUCHUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHSI.
DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

JlabopamopHwvie pabomul u onvimol
OnbITHI IO HAOJTFOICHUIO JICKTPU3AIMY TEJI MHIYKIIUCH U TIPU COTIPUKOCHOBCHHH.
Hccnenoanue neiicTBUS JIEKTPUUECKOTO MO HA MPOBOJTHUKHU U JTUDJICKTPUKH.
CoOopka u npoBepka pabOThI ANEKTPUIECKON LIETTH TOCTOSTHHOTO TOKA.
N3mepenue u peryaImpoBaHUE CHITbI TOKA.
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N3Mepenue u peryinpoBaHue HaNPSKEHHUSL.

HccnenoBanue  3aBUCUMOCTH  CWJIBI  TOKa, MAYILIETO  4Ye€pe3  PE3UCTOP,
OT CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUECKOTO  COMPOTUBIICHUS
IPOBOJHMKA OT €0 JIIMHBI, IUIOIAAU TONEPEYHOTO CEYEHUS U MaTeEpHaa.

[IpoBepka npaBuiia CIOKEHUS HANPSIAKECHUM TP MOCIIEI0BATEILHOM COCIUHECHUN
JIBYX PE3UCTOPOB.

[IpoBepka rpaBuia A1t CUIIbI TOKA MPU MapaIEIbHOM COEUHEHUN PE3UCTOPOB.

Omnpenenenre pabOThI TEKTPUIYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

Ornpenenenre MOUTHOCTH AIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

UccnenoBanue  3aBUCUMOCTM  CWIBI  TOKAa, MAYLIETO 4Yepe3  JIAMIIOYKY,
OT HAIIPSDKEHUS Ha HEW.

Onpenenenue K111 HarpeBaTens.

HccnenoBanne MarHuTHOrO B3aMMOJEHUCTBUSI IIOCTOSIHHBIX MAIrHUTOB.

N3yyeHre MarHUTHOTO TIOJIE TOCTOSIHHBIX MAarHUTOB TMPU WX OOBEAMHEHUU
Y pa3aeiacHNM.

HccnenoBanue neMCTBUS ANEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJACHCTBUS KATYIIKH
C TOKOM M MarHWTa OT CUJIbI TOKA W HAIIPABJICHUS TOKA B KaTYIIIKE.

N3ydenune neicTBUS MArHUTHOTO MOJISI HA HPOBOAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.

Nsmepenue KIIJ anekTpoaBUraTeibHON yCTaHOBKH.

OnBITHI IO UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKIIUU: UCCIIEIOBAHNE
W3MEHEHUW 3HAYECHUS U HAITPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KITACC

Mexann4yeckue siBJICHUSA

Mexannueckoe  aBmwkeHMe. MarepuanbHass — Touka. Cucrema  oTcuera.
OTHOCHUTEJIBHOCTh ~ MEXaHWYECKOIO  JIBDKEHMS. PaBHOMEpHOE  NIPSIMOJIMHEWHOE
nBrkeHue. HepaBHOMepHOe mpsMOJIMHEWHOe JBrkKeHue. CpenHsis W MIHOBEHHas
CKOpOCTB TeJjla IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHoyckopeHHOE MpsIMOJIMHEHOE BMKeHHe. CBOOOAHOE NajIeHHE.
Omnbitel ['anunes.

PaBHOMepHOE JBMXKEHHE MO OKpyXHOCTU. llepuon u dacrora oOpauieHwus.
JluneriHas u yrioBasi CKOpocTH. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepsbii 3akoH HreroTroHa. Bropoit 3akoH Hperotona. Tpernit 3akoH HbroroHa.
[TpuHIMI CyTIEpIIO3ULIMU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: Cwiia TPEHUS CKOJbKECHMS, CUJIa
TPEHHUsI IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO IMaJICHHUS.
JBmwxenne mianer BOokpyr ConHua. IlepBasg kocmmuueckass ckopoctb. HeBecomocThb
U NIEPETPY3KH.
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PaBHOBecue wmatepuanbHON TOUKH. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJICHHOW OChIO BpalleHusi. MOMEHT cuiibl. L{eHTp TsixecTH.

Nmnynsc tema. M3meHeHne wnmiynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHMS
UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa Cui TSHKECTH, YyOPYTrOCTH, TPEHUS.
CBs13b 5Hepruu u padbotsl. [loTeHnnanbHast SHEPTHs TeNa, MOAHITOIO HaJl IOBEPXHOCTHIO
3emud. [loTeHnmanpHas sHEprus cxatoi npyxuHbel. Kunernueckas sneprus. Teopema
0 KMHETUYECKOM 3HEPIUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SJHEPIUH.

Jlemoncmpayuu

HaGmionenne MeXaHMYECKOTO JIBMDKEHHUS Tella OTHOCUTENBHO PpPa3HbIX —Tell
oTcUeTa.

CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABKEHHS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Hab6nronenue nBu>keHUs TeJa 1Mo OKPY>KHOCTH.

HabGmoneHne MeXaHMYeCKUX SIBJICHHUM, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» pu ee paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHHM OTHOCUTEIBHO KaOMHETa
bu3uKu.

3aBUCHUMOCTh YCKOPEHUS T€Ia OT MACChl TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.

HaGnronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEII.

N3meHnenue Beca Teiia Npu YCKOPEHHOM JBHKCHUH.

IIepenaua ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEJl.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHne UMITyJIbca IPU a0COJIFOTHO YIIPYTrOM B3aUMOIEHCTBHH.

Habnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHUYeCKOM SHEPTrur IPH CBOOOTHOM IaJICHUU.

CoxpaHeHHEe MEXaHMYECKONM SHEpruu IMpU JBWXKEHUM Tela MOJ JACHCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoncTpyrpoBanue TpakTa AJisl pa3roHa U JallbHEUIIIEro paBHOMEPHOTO JIBUXKEHUS
IIapyKa UK TEJICKKH.

Omnpenenenue cpeHe CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
110 HAKJIOHHOW MJIOCKOCTH.

OrnpeneneHre yCKOpEeHHs Teja MIpU PaBHOYCKOPEHHOM JIBHKEHUU IO HAKJIOHHOU
TIJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJIbHOW CKOPOCTH.
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[IpoBepka rumoTe3bl: €clii MpU PaBHOYCKOPEHHOM JIBIDKEHMM 0€3 HadallbHOMN
CKOPOCTU IIyTH OTHOCATCS KaK PsAJl HEUETHBIX YUCEJ, TO COOTBETCTBYIOIIUE MPOMEKYTKHU
BPEMEHU OJINHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUS CKOJBXKEHHS OT CHJIbI HOPMAaJIbHOIO
JaBJICHHUSL.

Onpenenenue ko3 uIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTH PYKUHBI.

Onpenenenre padOThl CWIBI TPEHHS TPU PABHOMEPHOM JIBHJKEHUU Tela
10 TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre pabOTbl CHIIBI YIPYTOCTH MPHU MOABEME I'py3a C UCIOIb30BAHUEM
HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydenue 3ak0HAa COXPAHEHUSI SHEPTUU.

Mexanuueckue KoJie0aHus ¥ BOJIHbI

KonebarenbHoe paBumxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUIl: NEpHO/,
4acToTa, aMIUIMTyaa. MaremMaTudeckuil U TPYKUHHBIM MasTHUKHU. [IpeBpaieHue
SHEPIruu MpH KOJIeOaTeIbHOM ABUKECHUH.

3aryxarone kojeOanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. MexaHnuueckue
BOJIHBI. CBOMCTBAa MeXaHW4YeCKUX BOJH. [Ipo/ionbHBIE W momepedyHble BOJIHBI. J[inMHa
BOJIHBI M CKOPOCTh €€ pachpocTpaHCHMs. MeXaHMYECKHE BOJHBI B TBEPJOM TeJe,
CEHCMHYECKHE BOJIHEI.

3ByK. ' poMKOCTB 3ByKa 1 BbicOTa ToHA. OTpakeHue 3ByKa. IH(Ppa3ByK 1 yIbTpa3ByK.

Jlemoncmpayuu
Habmronenue xonebanuii Te o 1eMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue xoneGanuii rpy3a Ha HUTU U HA TIPYKUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX M MIOTIEPEUHBIX BOJIH (HA MOJICIIH).
Ha6nronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI PE30HAHC.

Jlabopamophvie pabomwl u onvimol

OmnpeneneHnre YaCTOTHI M MIEpHOIa KOJICOaHUH MaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4aCTOTHI U MEproAa KoJIeOaHUHN IPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCMMOCTH TEpHOIa KOJICOAHHMIA MOABEIICHHOTO K HUTH Tpy3a
OT JIJTUHBI HUTH.

HccnemoBanue 3aBUCUMOCTH  TIepHoJa KOJCOAHWH TIPY)KHHHOTO —MasTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCHUMOCTH TIEpHOJa KoJIeOaHUH Tpy3a, MOABEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH TEpUOAa KOJEOaHUW TPYKUHHOTO
MasTHHKa OT MacChl TPy3a U )KECTKOCTH MPYKHHBI.

N3mepenne yckopeHusi CBOOOTHOTO aICHUSI.
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DJIEKTPOMATHUTHOE M0JI€ U 3JIEKTPOMATrHUTHbIE BOJIHbI

DNEeKTPOMarHuTHOE ToJe. DNEeKTpOMarHUTHHIC BOJIHBI. CaoiicTBa
aneKTpoMarHuTHbIX  BoiH. Illkanma snexkTpomarHuTHBIX  BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBS3H.

DJeKTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoHOBBIE CBOKCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamopnvie pabomoi u onvimul
N3ydeHnne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBbIO MOOUIILHOTO TeneoHa.

CBeToBbI€ IBJICHUSA

JIyueBasg mognens cBerta. Mcrounuku cera. IIpsMonMHENHOE pacnpoCTpaHEHHE
ceeta. 3armenuss Comnua u Jlywel. Otpaxenue cBeta. [Inockoe 3epkano. 3akoH
OTPaXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH ImpenomieHus cBera. [lonHoe BHYTpeHHee
oTpaxkeHue cBeTa. Vcrnoiap30BaHHE MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX
CBETOBOJIAX.

JInnza. Xox nywyedl B ynmH3e. OnTuyeckas cucrema (hoToarnmapara, MUKPOCKOIA
u Teneckona. ['na3 kak ontuyeckas cucrema. biim3opyKoCcTh U 1aTbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criektp. OnbiThl HptoToHa. CliokeHHE CTIEKTpaIbHbBIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpsiMonMHEHOE PacPOCTPAHEHUE CBETA.
OtpaxxkeHue cBeTa.
[Toryuenune n3o0pakeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.
Onrtuueckuid CBETOBOJ.
Xox mydeii B cOOMparoIiei JInH3e.
XO0J JTydeil B pacCenBarOLLIEH JIMH3E.
[Tomyuenune n3o00paskeHUi ¢ MOMOIIBIO JIMH3.
[Tpunuun nevictBus poroanmnapara, MUKpOCKOIA U TEJIECKOMA.
Mopenn rinasa.
Pasnosxenue 0enoro cBeTa B CIEKTP.
[Tomryuenue 0enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCMMOCTH YIJIa OTPaKEHUsI CBETOBOIO JIy4Ya OT YIJIa HaICHHUS.
N3ydeHne XxapaKTepUCTHK U300pakeHHUs ITPeIMeTa B IUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJTa MIPEIOMIICHUSI CBETOBOTO JIy4a OT YIJIa TIaJACHHUS
Ha TPaHUIIC «BO3TYyX—CTEKIION.
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[Tonyuenne n300pa>keHH ¢ TOMOIILIO COOMPAIOIIEH JTMH3BI.

Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OnbITHI IO Pa3sIOKEHUIO OENIOr0 CBETA B CIIEKTP.

OnbITHl 10 BOCHPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUU Yepe3 IIBETOBBIC

(UITBTPBI.

KBaHTOBBIC SIBJICHUSA

Onbitel  Pesepdopna m muanerapHas mozenb aroma. Moxens atoma bopa.
Hcenyckanne u norsomenue ceera atomoM. KBantel. JInHenyaTsie COEKTPHI.

PannoaktuBHOCTE. Anb(da-, Oeta- u ramma-usinydeHus. CTpoeHre aTOMHOTO spa.
Hyxnonnas mozaens atToMHoOro spa. M3oronsl. Pannoakrusable npespamenus. [lepuon
ITOJTypacIiaia aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHBI COXPaHEHHUs 3aps0BOT0 U MAaCCOBOI'O YUCE. DHEPTHS
CBA3M aTOMHBIX szep. CBsA3b Macchl M SHEpruu. Peakuny cuHTE3a W JIEJIEHUS sIEp.
Ncrounnku sneprun ConHIA U 3BE3I.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYEHHW Ha JKUBBIC
OpTaHU3MBL.

Jlemoncmpayuu
CrexTpbl U3Iy4eHUS U MOTJIONICHUSI.
CriexTpbl pa3IM4HbIX Ta30B.
CnekTp Bojopoaa.
Habnronenue tpexoB B kamepe Busbcona.
PaboTa cueTunka HOHU3UPYIOIINX U3TyUEHUH.
Perucrparius u3mydeHus: IpUpPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

JlabopamopHwvie pabomul u onvimol

HaGnroneHue CritonHbIX U TMHEWYAThIX CIICKTPOB U3ITydEHUSI.

HccnenoBanue TpEeKOB: M3MEPEHHE JHEPTHMH YACTHUIIBI 110 TOPMO3HOMY IyTH
(o dortorpadusm).

N3mepenne pannoakTuBHOTO (hOHA.

IHoBTOpHUTEIBbHO-00001IAK0IIIMH MOLYJIb

[ToBTOpUTENHEHO-0000IIAIOMIMKA  MOJYJIb TMPEJHA3HAYEH [JIsi CUCTEMaTU3alluU
U 0000IIeHUs TPEAMETHOTO COJEPKAaHUS U OMbITA ACITEIBHOCTH, MPUOOPETEHHOTO
Mpy W3YYEHUH BCEro Kypca GU3WKU, a TakkKe [ TMOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY AK3aMeHY 10 (pu3uKe Jijisi 00y4aromuxcs, BHIOPaBIIUX TOT yU4eOHBIN
peaMeT.

[Ipu w3ydyeHHH AAHHOTO MOJYJS PEATU3YIOTCSI U CUCTEMATHU3UPYIOTCS BHUIIBI
JESTENIbHOCTH, Ha OCHOBE KOTOPBIX OOECTIeunBaeTcs JOCTIDKCHHE TPEIMETHBIX
U METalpeAMETHBIX  IUIAHUPYEMBIX  PE3ylbTaTOB  OOydeHHs, (PopMUpYyeTCs
€CTECTBEHHO-Hay4YHasi TPAaMOTHOCTb: OCBOCHHE HAyYHBIX METOJIOB HCCIIECIOBAHUS
SBJICHUM MPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSICHATH (DU3NUYECKUE SIBICHMUS,
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OpUMEHSIS TOJYYEHHbIE 3HAHMS, pellaTh 3aJa4d, B TOM YHCJIE KayeCTBEHHBIE
U DKCIIEPUMEHTAIbHbIE.

[IpuHIMTIHATBHO AEATEIHHOCTHBIN XapaKkTep JaHHOTO MOIYJISl peaTu3yeTcs 3a CUET
TOTO, 4TO OOYYAIOIIMECs BHIMOIHAIOT 3aaHHs], B KOTOPBIX UM IIPe1JIaraeTcs:

HA OCHOBE IMOJIyUYE€HHBIX 3HAHUW PAaCIO3HABATh U HAy4YHO OOBSICHATH (U3UUYECKUE
SABJICHUS B OKPYKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METObI HCCIIECAOBAHUS (DU3HMUECKUX SIBICHUN, B TOM YUCIIE
JUTSI IPOBEPKU TMIIOTE3 U MOJTYYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBbI HamOOJEe BaXHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTHI, HAIpUMEpP, MPAKTUYECKOIO HCIIOJIb30BAHUSA PA3IUYHBIX HCTOYHHKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBpaIlCHUs M COXPAHEHUS BCEX HM3BECTHBIX BHUJOB
SHEPTUHU.

Kaxnad U3 TeM AaHHOTO MOJyJid BKIIIOYAET SKCIEPUMEHTAIHOE HCCIEI0BaHUE
oOoOmatoniero xapakrepa. MoJyiab 3aBepllaeTcs NPOBEACHUEM TUArHOCTHUYECKOMN
1 OIIEHOYHOU pabOoThI 32 KypC OCHOBHOI'O OOIIIEro 00pa3oBaHusl.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

N3yuenne (u3Mku Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUsI HAMPABICHO
Ha JOCTIDKCHHE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIBHBIX
PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe usydeHuss (pu3MKM Ha YpPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUs
y o0y4aronierocsi 0yayT copMUpOBaHbI CIEIYIOUIUE TNYHOCTHBIE PE3yIbTaThl B YACTU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS

IIPOSIBJICHUE HMHTEpPECa K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nYeCcKOi HAYKH;

LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX-(DU3HKOB,

2) rpaskIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS S

TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYXICHHH OOIIECTBEHHO-3HAUYNMBIX
U OTUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM JIOCTIKEHUN
bu3uKY;

OCO3HaHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MMPUHITUIIOB B IEATEILHOCTH YUEHOTO;

3)3cTeTHYeCKOro BOCIIMTAHNA:
BOCIIPUATHE OCTETHUYCCKHUX KayeCcTB (PU3MUECKOM HAayKu: €€ TapMOHHUYHOIO
MTOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) IEHHOCTH HAYYHOT0 MIO3HAHHUS:

OCO3HaHUE LIEHHOCTH (DPU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHENILIEH COCTABIISIIOLIEN KYJIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENIBHOCTH, HHTEpeca K HCCIEI0BATEIbCKON
NEATENBHOCTH;

5) dpopmupoBaHusi KYJbTYPbI 310POBbSI H IMOLMOHAJILHOTO 0J1ar0NOJyYHsI:
OCO3HaHWE IIEHHOCTHM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpE, BaXKHOCTHU MpaBUil O€30MACHOrO MOBEAEHUS HA TPAHCIOPTE,
Ha JIOpOrax, C 3JeKTPUUECKUM U TEIIOBBIM 000PYAOBaHHUEM B JOMAITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIKA pedUieKCUM, MPU3HAHHUE CBOETO IpaBa Ha OLIMOKY
Y TAKOTI'O K€ MpaBa y APYyroro 4eaoBeKa;

6) Tpya10BOIr0 BOCIMTAHMS:
aKTMBHOE YYaCTHE B PCIICHWH TPAKTHYECKUX 3amad (B paMKaX CEMbH,
o0Opa3oBaTenbHOI OpraHu3aIii, HaCEJICHHOTO MMyHKTa, POJHOTO Kpasi) TEXHOJIOTUIECKON
Y COIMAIbHON HAIMPaBICHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NYECKUX 3HAHUIA,
MHTEPEC K MPAKTUUECKOMY U3YUYEHUIO0 TTpodeccuil, CBA3aHHBIX ¢ (DU3UKOIA;
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7) IKOJIOrHYeCKOro BOCIIUTAHUS

OpUEHTAIMs Ha NMPUMEHEHHE (PU3NUECKUX 3HAHWM JUIS pelIeHUs 3aja4d B 00JIacTH
OKPYXKAIOIIEH Cpeibl, IJIAHUPOBAHKS IMOCTYIKOB M OTICHKH MX BO3MOXHBIX MOCIEACTBUIN
JUISL OKPYIKaroIIen Cpe/ibl;

OCO3HAHHE TJI00ATBLHOTO XapaKTepa IKOJIOTUUECKUX TPOOIIEM U IMyTEH UX PEILICHHUS,;

8) aganTanyu K M3MEHAIOIUMCS YCJIOBUAM COHMAJIBHOM U PUPOIHOM Cpe/bl:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJHEHUH HCCIEIOBAHUN M MPOEKTOB
(¢u3NYECKOil HANIPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM JPYTHUX;

HOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JESITEIbHOCTD;

NOTPEOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM Uncie GOpMyTUPOBATD HIIEH,
HOHATHUSA, TUIIOTE3bI O PU3NUYECKUX OOBEKTAX U SBJICHUSAX;

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

IUIAHUPOBAHHUE CBOETO PA3BUTHS B NMPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHMIA;

CTpEMJICHHE AaHaJN3WpPOBAaTh M BBISABIATH B3aMMOCBSI3M MPHUPOJBI, OOIIECTBa
Y SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHMUIA;

OLIEHKA CBOMX JIEUCTBUM C YUETOM BIIMSHUS HA OKPY>KAIOIIYIO CPEAY, BOZMOKHbIX
IJ1I00aJIbHBIX MOCIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynprare m3ydeHus (U3MKKM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y oOyuaromierocs OyayT copMUpOBaHbl METANIPEAMETHBIE PE3YIbTaThl, BKIIOYAIOIINE
MO3HABaTelIbHbIE  YHUBEpCaJdbHbIE  y4eOHbIE  JIEWCTBUS,  KOMMYHUKATHUBHBIC
YHUBEpPCATbHBIC YUeOHBIC JCHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIE YUeOHbIE IEHCTBUSI.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIC Y4eOHbIe AeiCTBHUSA
ba3oBble Jornyeckue Jeicreus:

BBISIBJISITH M XapaKTEpHU30BaTh CYILIECTBEHHbIE NPU3HAKKM OOBEKTOB (SIBICHUN);

YCTaHABIMBAaTh  CYIIECTBEHHBI  TpHU3HAK  KjlacCHU(PHUKAIMK,  OCHOBAHUSA
1U1s1 000OLIEHUSI U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B pacCMaTpUBAEMBbIX (haKTax, JaHHBIX
¥ HaOIOJICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHHSIM;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSA3HM MPU M3YYCHUU (PU3UUECKHUX SBICHUMN
U TPOIIECCOB, MPOBOIUTH BBIBOJABI C MCIOJIB30BAaHUEM JIEAYKTUBHBIX W MHIYKTUBHBIX
YMO3aKIIOYEeHHU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUNH;

CaMOCTOSTEIILHO BBIOMpATh CHOCOO perieHus: y4deOHoW (u3nyeckon 3amaun
(cpaBHEHHE HECKOJIBKUX BapUaHTOB pPEIICHHUs, BEIOOp HanboIee MOAXOAIETO C yIeTOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBblie ncciexoBaTe/ILCKHE NeHCTBUSA:
MCII0JIb30BaTh BOIIPOCHI KAK UCCIIEA0BATEILCKUI HHCTPYMEHT MO3HAHMS;

19



IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIaHY OIBIT, HECIOMXKHBIH
(U3UYECKUI IKCIIEPUMEHT, HEOOIIBIIIOE UCCIIEA0BaHNE (PU3UUECKOTO SIBJICHHUS,

OIICHUBAThH HAa MPUMEHUMOCTD U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYICHHYIO B XOIC
MCCIICIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSTEIbHO (OPMYIHPOBAaTH OOOOIICHHWS ¥ BBIBOJALI 10 pe3yJbTaTaM
IPOBEJICHHOT'O HAOIIOCHUS, OTIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JlajbHEHIIee pa3BUTHE (DUIUUECKUX MPOIECCOB,
a TakKe BBIIBUTATh MPEINONOKEHUS 00 UX Pa3BUTUM B HOBBIX YCIOBHUSX
Y KOHTEKCTax.

Pabora c undopmanueii:

MPUMEHATh pa3IU4HblE METOJbl, HHCTPYMEHThl M 3ampoChl IpPU IOHCKE
1 0TOope MHPOPMALMK WM JAHHBIX C YYETOM IPEIJIOKEHHOM y4eOHOW (hM3HYeCcKOM
3a]1a4y;

aHAJIM3UpPOBaTh, CHUCTEMATU3UPOBATb W  HUHTEPIPETUPOBATh  HUH(OpPMALIHIO
pPa3IMYHBIX BUIOB U POPM IIPEICTABICHHUS;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIbHYIO (POpMy MpeACTaBICHHUS HHPOpMalUU
U WUIIOCTPUPOBATH PEIIAEMbIE 3a/1a4d HECIO0XHBIMU CXEMaMH, JAHarpaMMaMiy, UHOU
rpa@uKoi 1 UX KOMOWHAIIUSAMH.

KomMMmyHuKkaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIE JeHCTBHS
OO0uenne:

B XO0JI€ OOCYXJeHHUS ydyeOHOTO Marepuaia, pe3yibTaToB JIAOOPATOPHBIX PadOT
M TIPOCKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMBI W BBICKA3bIBATh
UJIeU, HAalleJICHHbIE Ha pelIeHHEe 3aJladyd W TOoJJepkKaHue OJIarokenaTesbHOCTH
00IIICHNS;

COTIOCTaBIIATb CBOM CYXKIEHUS C CYXICHHSIMHU JPYTMX Y4YaCTHHUKOB JHayora,
oOHapy>XKUBaTh Pa3IMINEC U CXOJCTBO TIO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABIATH PE3YNbTAThl BBIMOJHEHHOTO (U3MUECKOrO0 OIbITa
(dKCTIepUMEHTa, UCCIIE0BAHUS, TPOEKTA).

CoBMecTHAasI 1eATEJIBHOCTD (COTPYAHHYECTBO):

MOHUMATh M UCITOJIB30BaTh MPEUMYIIICCTBA KOMaHIHOW U WHIUBUTyIbHON paOOTHI
P PEIIEHUN KOHKPETHON (hM3UUECKOM MPOOIEMBI;

MPUHUMATh TIEJIM COBMECTHOM JESATEIHHOCTH, OPTaHU30BBIBATH JCUCTBUS IO €€
JTOCTIKCHUIO: PACTIPEACISITh POJIH, 00CYKIaTh MPOIECCHl M Pe3ybTaThl COBMECTHOU
paboThI, 00001IaTh MHEHHUS HECKOJIBKHUX YEIOBEK;

BBITIOJTHATH CBOIO YacTh pabOTHI, TOCTUTAs KAYECTBEHHOTO pe3yJibTaTa M0 CBOEMY
HaIIPaBJICHUIO U KOOPIUHUPYS CBOM JICHCTBUS C IPYTUMHU YICHAMH KOMaH/IbI;

OIICHMBATh KauyeCTBO CBOEro BKJIaga B OOMMHA TIPOIYKT 110 KPUTEPHSM,
CaMOCTOSTENbHO C(OPMYITHPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.
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PerynsiTuBHbIe YHHBeEpPCAJIbHbIE Y4eOHbIe JAeMCTBUA
Camoopranu3amnus:

BBISBJISITH MPOOJEMBbl B JKU3HEHHBIX W YYEOHBIX CHUTyalUsAX, TPeOyIOIINX
11 pelieHus: GU3NYECKUX 3HaAHU;

OpUEHTHUPOBATHCS B PA3IUYHBIX MMOAXOAAX NPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
MIPUHATUE PELIECHU B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION );

CaMOCTOSITEJIBHO COCTaBJISITh AJITOPUTM pEIIeHUs (PU3NYECKON 3a/a4l WM IUIaHa
UCCIIEJIOBAaHUSI C Y4YETOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh Mpe/IaraéMble BapuaHThl PEIICHHMI;

IIPOBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 34 PELICHUE.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY CUTYallUH U MPEiaraTh MJIaH €€ N3MEHEHUS;

OOBSICHATh MPUYUHBI JOCTHUXKEHUS (HEAOCTHXKEHUSI) PE3yJIbTaTOB JEATECIbHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM UYHCIE€ B XOJ BBINOJHEHHUS
(U3UYECKOTO HCCIEOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIMXCS CUTYyallui, yCTAHOBJIEHHBIX OIIUOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSIM.

IOMOLHUOHAJILHBIN HHTEJIJIEKT:
CTaBUTh Cce0s Ha MECTO JPYroro 4eJlioBeKa B XOJe CIopa WM JUCKYCCHH
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOTO.

IIpunsitue cedst U APyrux:
IpU3HABaTh CBOE TMpPaBO Ha OMMOKY MpU pelieHnd (PU3NYECKUX 3ajaad
WJIU B YTBEPXKJEHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3yabTaThl OCBOCHUS MPOTpaMMbl MO (U3MKE K KOHIy OOydeHus
B 7 Ki1acce:

[IpenmerHpie  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JIOJDKHBI — OTpaXkaTb
c(OPMHUPOBAHHOCTH Y O0YUYAIOUTUXCS YMEHHIA:

WCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE M XHUMUYECKUE SIBJICHHS, HaOIIOCHUE,
AKCIIEPUMEHT, MOJEllb, TUIOTE3a, CAMHUIBI (DU3MUYECKUX BEIWYHH, aTOM, MOJEKYyJa,
arperatHble COCTOSIHUSI BEIIeCTBa (TBEpHOE, XKHUAKOE, Ta3000pa3HOE), MEXaHUYECKOEe
IBWKCHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOPHS,
paBHOJICUCTBYIOIAs Ccuj, Jedopmanus (ympyras, TIUIaCTUYECKas), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

paznuuath sBIeHUS (Iud@y3us, TEIIOBOE JABMKEHHME YacTHIl BEIECTBa,
paBHOMEpHOE JIBIKEHHE, HEPaBHOMEPHOE JIBIDKEHUE, WHEPIIHS, B3aUMOJICHUCTBUE TET,
paBHOBECHE TBEPJbIX TEJ C 3aKPEIUIEHHOM OChI0 BpaIlEHUs, Mepefada JaBJICHUs
TBEPABIMU TEJIAMH, KUJIKOCTSIMHU W ra3aMu, aTMOCHEPHOE TaBJICHHE, IUIaBaHUE Te,
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IPEBpPALICHUS] MEXAHWYECKOW DSHEpPruu) MO ONMCAHMIO MX XApaKTEPHBIX CBOWCTB
¥ Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUYECKOE SABIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYECHHBIX (PU3NYECKHUX SBJICHUN B OKpPYXkKaIOLIEM
MUpE, B TOM YHclie (PU3UUECKUE SIBJICHUS B IPUPOIE: TPUMEPHI IBIKEHUS C Pa3TUIHBIMU
CKOPOCTSMM B JKMBOM M HEKHUBOW IIPUPOAE, INEHUCTBHE CWIBI TPEHHsSI B IHPUPOIE
U TEXHUKE, BIHUSHHE aTMOC(PEPHOTO JABICHUSA Ha >KMBOM OpraHusM, MJIaBaHUE DPbIO,
phlYary B TeJE€ YeJIOBEKa, IPU ATOM NEPEBOJUTH MPAKTUYECKYIO 33/]auy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIEC CBOMCTBA (IIPU3HAKHM) (PU3NUECKUX SBICHU;

OMUCHIBATh M3yUYEHHBIE CBOWCTBA Tel M (PUINYECKUE SBICHUS, HCIONb3YS
¢u3nueckrue BeIUYMHBI (Macca, 00beM, IUIOTHOCTh BELIECTBA, BPEMSI, IyTh, CKOPOCTb,
CpPEIHsAs CKOPOCTh, CUJIA YIPYTOCTH, CUJIA TSKECTH, BEC Teja, CHJIA TPEHUS, NABICHUE
(TBepIoro Tena, KHUJIKOCTH, Tas3a), BBITAIKUBAIOLIAs CUJIa, MEXaHuUdeckas paloTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KO3()(PUIMEHT TMONEe3HOro JAEWUCTBUS
MEXaHU3MOB, KMHETUYECKas U NOTECHLMAJIbHAS SHEPrus), NPU OMHMCAHUM IMPABUIBHO
TpPaKTOBaTh (PU3MUYECKUN CMBICI UCHOIb3yEMBIX BEIMUMH, X 0003HAUEHUS U €IUHULIBI
(U3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME AAHHYIO (PU3HYECKYIO
BEJIMYMHY C JPYTUMU BEIMYMHAMH, CTPOUTH TpaUKUd HM3YyUYEHHBIX 3aBUCUMOCTEU
(bu3NYECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJl, (PU3UYECKHE SBICHHUS U TPOLIECCHI, MCIOIb3YS
IpaBWa CIOKEHUs CUl (BIOJb OJHOW IpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUjIo paBHOBECHS pbryara (0J10Ka), «30710TO€ MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXaHWYECKON 3HEepruu, MpH 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA Y 3alMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NYECKHUE SIBJICHUSA, MPOLECCHl M CBOMCTBA TEJl, B TOM YHUCIE
U B KOHTEKCTE CHTyaluil NPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB
C UCIIOIb30BaHMEM 1—2 N3yYEHHBIX CBOMCTBA (DU3NUECKUX SABJICHUN, PU3MUECKUX 3aKOHA
WJI 3aKOHOMEPHOCTH;

pemaTrh pacueTHble 3ajayu B 1-2 AEHCTBUS, WCHONB3YS 3aKOHBI U (OPMYJIbI,
CBsI3bIBAIOIME (PU3NUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/Ja4M 3alKChIBATh
KpaTKOE YCIIOBUE, MOACTaBIATh (U3NYECKUE BEJIUYMHBI B (POPMYJBl U NPOBOJIUTH
pacyeThbl, HaXOIUTh CIPABOYHBIE JAHHBIE, HEOOXOAUMBIE /1JIs1 pEUICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTh MOTYYEHHON (PU3NYECKON BETUUHHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIM (PU3NYECKUX
METOJ0B, B OIMCAaHUU HWCCIENOBAHUS BBIICIATh MPOBEPSIEMOE MPEAIOIOKEHUE
(rumotesy), pa3nuyaTh U UHTEPIPETUPOBATH MMOTYUCHHBIN pe3yabTaT, HAXOAUTb OUTHOKH
B XOJI€ OTBITA, MPOBOAUTH BBIBOJBI IO €T0 pPE3yJIbTaTaM;

IPOBOJUTH OMNBITHl IO HAOMIOACHUIO (PU3MYECKHUX SIBICHUN WM (DU3UUECKUX
CBOMCTB Te: (hOpMYJIMpPOBAaTh MPOBEPSEMBIE MPEANOI0KEHUsA, COOMPATh YCTAHOBKY
U3 TMPeasio’)KEHHOro O00OpYJIOBaHMsS, 3alUChIBaTh XOJA ONbITa U (OpMYyIUPOBATH
BBIBO/JIbI;
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BBINIOJIHATD TPSMbIE M3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tela, o0beMa,
CWJIBl W TEMIIepaTypbl C MCIOJb30BAaHUEM aHAJIOTOBBIX WU MH(PPOBBIX MPUOOPOB,
3aMuChIBaTh IOKa3aHUS TPHOOPOB C YYETOM 3aJaHHOW AOCOJIOTHOW TOTPEITHOCTH
U3MEPECHUM;

MIPOBOAMTDH MCCIIEOBAHUE 3aBUCUMOCTH OJJHOU (PU3NUECKON BEIMUUHBI OT JIPYron
C MCTOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JIBHXKYIIETOCS
TeJa OT BPEMEHHM JIBM)KCHHS TeJa, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00paOOTKM TIOBEPXHOCTEH TN M HE3aBUCUMOCTH CHJIBI TPEHUA OT IUIOLIAAH
CONPUKOCHOBEHHUSI TEJ, CWJIbl YNPYTOCTU OT YAJUHEHUS MPY>KUHBI, BBITAJIKUBAIOLIECH
CWIbl OT O0bEMa MOIPY>KEHHOW YacTH Tela M OT IUIOTHOCTUM JKUJKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJIa, OT INIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJI0, yCIOBUN
MJIaBaHus TeJl, YCIOBUU paBHOBECUsS pblyara U OJOKOB, Y4aCTBOBATh B IUIAHMPOBAHUU
y4eOHOTO WCCIIEIOBaHMsI, COOMpPATh YCTAHOBKY M BBINIOJHSATh H3MEpPEHUs, CIEAys
MPEIIOKEHHOMY  TUIaHy, (UKCHpPOBATh PpE3yJbTaThl IMOJYYEHHON 3aBUCHUMOCTHU
(M3UYECKUX BETUYHMH B BUC MPEIIOKCHHBIX TAOIHIl ¥ TPA(QUKOB, MPOBOIUTH BHIBOIBI
0 pe3yJbTaTaM UCCIEI0BaAHMUS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEJIUYUH (TJIOTHOCTH BEIIECTBA
KUJAKOCTH U TBEPJIOTrO Tela, CUja TPEHUS CKOJBXEHUS, [aBJICHUE BO3AyXa,
BBITAJIKMBAIOIIAS CUJIa, ACHCTBYIOIIAs Ha IOTPYKEHHOE B )KUIKOCTh TEJI0, KOAPHUIIUEHT
MOJIC3HOTO JICUCTBHUS TPOCTHIX MEXAaHWU3MOB), CIEAyS MPEIIOKECHHOW WHCTPYKITUH:
MIPU BBITOJTHECHUN M3MEPEHUN COOMPATh SKCIICPUMEHTAIBHYIO YCTAaHOBKY M BBIUYHCIISATH
3HAUYECHUE UCKOMOMW BEITUYNHBL;

coON0IaTh MpaBWJIa TEXHUKH OE€30MacHOCTH IMpu padore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

UMETh TPEJCTaBICHUE O TMPHUHIUIAX JACHUCTBUS NPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCY IbI, 0apOMETp, phlyar,
MOIBMKHBIN 1 HETTOABMYKHBIN OJI0K, HAKJIIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh TPUHIIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOWCTB C MCMOJIL30BAHMEM MX OMUCAHUS (B TOM YHCIIE: TIOIIMIUITHUKH, YCTPOWCTBO
BOJIOTIPOBO/IA, THAPABIWYECKUM MPECC, MAHOMETP, BBICOTOMEp, MOPITHEBOM HAacoc,
apeoMeTp), HUCMOJb3ysl 3HAaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUH W HEOOXOIUMBIC
(u3nUecKue 3aKOHbl U 3aKOHOMEPHOCTH;

MPUBOJAUTH TPUMEPHl (HAXOAUTh HHGPOPMAIUIO O TPHUMEpPax) MPAKTHIECKOTO
WCITOJIB30BaHUs (PU3MYECKMX 3HAHWW B IIOBCEIHCBHOW JKM3HU I OOCCIICUCHMS
O0e3omacHOCTH TMpU OOpameHUH C NpudOpaMH U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUS 37I0POBbS M COOIIOICHUSI HOPM DKOJIOTHYECKOTO IMOBEICHUS B OKPYKArOIIEeH
cpene;

OCYIIECTBJIATL OTOOpP MCTOYHMKOB HWH(popManuu B MHTEpPHETE B COOTBETCTBUHU
C 3aJJaHHBIM TMTOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUM U ITyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHHUKOB BBIICIATH HHPOPMAIIUIO, KOTOpas SBISIECTCS MPOTHBOPEUNBON
WA MOXKET OBITh HEJIOCTOBEPHOI;
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UCIOJb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJIPHYIO
auTepaTypy (U3MUECKOro COJEp)KaHus, CIpPaBOYHbIE MaTEpHalibl, PECYpChl CETH
WuTtepHer, BiajeTb NpUEMaMHd KOHCIIEKTHPOBAHUS TEKCTa, MNPeoOpa3oBaHUs
MH(POpPMAIMHU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHUS HAa OCHOBE
2—-3 UCTOYHMKOB MH(OPMALIMY, B TOM YHUCIIE TyOIMYHO IPOBOAUTH KPATKHE COOOLICHMUS
O pe3yipTaTaXx IPOEKTOB WM YYEOHBIX HCCIEIOBaHUM, HpPU OSTOM TI'PAMOTHO
WCIIONIb30BAaTh M3YUCHHBIM MOHATHUHBIN ammapaT Kypca (QHU3WKH, COMPOBOXKAATH
BBICTYIIJICHUE IIPE3EHTALUECH;

IIPY BBITIOJTHEHUH YY€OHBIX MPOEKTOB U HUCCIIEIOBAHUHN paclpeiesiTh 00s13aHHOCTH
B IPYIIIIE B COOTBETCTBUHM € IIOCTABJICHHBIMU 33JJa4aMHU, CJICANTH 3a BBIIIOJHEHUEM IIIaHa
JEHCTBUM, OLIEHWBATh COOCTBEHHBIM BKJAJ B JACSITEIBHOCTb TPYIIbI, BBICTPAWBAThH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

[IpenMeTHble pe3yabTaThl OCBOCHUS MPOTpaMMbl MO (PU3HKE K KOHIy OOydeHus
B 8 Ki1acce:
[IpeameTHble  pe3yapTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpPaXKaTh
c(hOPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUIA:
MCIIOJIb30BaTh MTOHATHS: Macca U pasMepsl MOJIEKYJI, TEIJIOBOE ABUKEHUE ATOMOB
U MOJIEKYJI, arperaTHble COCTOSHUS BEILIECTBA, KPUCTAIIIMYECKHE U aMOp(dHbIE Tena,
HACBHILIECHHBIN U HEHACBIILCHHBIN I1ap, BJAXXHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPEHHSA
DHEPrusl, TEIUIOBOW JIBUIAaTENb, JIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsill, DIEKTPUUYECKOE
T10JI€, MPOBOJHUKH U TUDJIEKTPUKH, ITIOCTOSHHBIN AIEKTPUYECKUI TOK, MATHUTHOE MOJIE;
pasnuyarh sIBJIEHUS (TEIIOBOE pAaCIIMPEHUE U CKaTHe, TEIUIoNepeaayda, TenioBoe
paBHOBECHE, CMauyuMBaHWE, KaNWUISAPHBIE SBJICHMS, MCIAPEHUE, KOHACHCALNS,
IIJIaBJIEHUE, KPUCTAJUIN3aLHs (oTBepAeBaHuUE), KHUIICHUE, TerJIonepeaya
(TEmIoNpOBOJHOCTh, KOHBEKLMS, W3Jyuy€HUE), dJICKTpU3alus Tell, B3auMOJACHCTBUE
3apsiioB, ACMCTBHS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHE, B3aUMOJICHCTBHE
MAarHiToOB, AEHUCTBUE MATHUTHOTO IOJI HAa MPOBOJHHUK C TOKOM, DJIEKTPOMArHUTHAs
UHAYKIUS) 10 ONUCAaHMI0O UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SIBICHUE;
pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (U3MUECKUX SIBICHUH B OKpY’KaIOILIEM
MHUpE, B TOM 4Hclie (U3MUECKHE SBJICHUS B MNPUPOJE: MOBEPXHOCTHOE HATSIKEHUE
U KalWUISIPHBIE SIBJIEHUA B NPUPOJE, KPUCTAUIBI B mpupoae, uzinydeHwe CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHME POCHI, TymMaHa, MHEs, CHeEra,
AIEKTPUUECKUE SBJIEHUS B aTMOC(epe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMid, apeid MOoI0COB, POJIb MAarHUTHOTO TOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE
CUSHME, TpU OTOM IMEPEBOJUTh MPAKTHUECKYIO 3aJadyy B Y4YEOHYIO, BBLICIATH
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SIBJICHUM;
ONMKCHIBATh W3YYEHHbIE CBOMCTBA Tel U (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
¢busnueckue BeNUYUHBI (TeMmIepaTypa, BHYTPEHHSS SHEPrus, KOJUYECTBO TEILIOTHI,
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ylelibHasl TEIUIOEMKOCTh BEUIECTBA, YJI€JbHAS TEIUIOTA IUIABJICHUS, YAENbHASA TEIIOTA
napooOpa3oBaHUs, yZAelbHAas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(PUIUEHT IMOJIE3HOTO
JNEUCTBUSL TEIJIOBOM MAaIIWHBI, OTHOCUTENbHAS BJIAKHOCTh BO3/yXa, SJICKTPUYECKUMN
3apsiji, CHJIa TOKA, JIEKTPUYECKOE HAIIPSKEHHUE, COMIPOTUBIICHUE TPOBOIHUKA, YAECITbHOE
CONPOTHUBJIEHUE BEIIECTBA, pa00OTa U MOLUIHOCTH 3JIEKTPUUYECKOr0 TOKA), IPH OMUCAHUU
NpaBUJIBHO TPAKTOBATh (DU3MUECKUI CMBICI HCIOJIb3YEMBIX BEJIMYMH, OOO3HAYCHUS
U eIUHUIBl (U3UYECKUX BEIUYMH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIIUE JAHHYIO
(OUBUYECKYI0 BEIMYMHY C JPYTUMH BEIWYUHAMH, CTPOHUTHh TPaPuKd HN3YICHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITNYMH;

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBICHUS M MPOIECCHI, HUCIOIB3YS
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA,
MPUHITUI CYTIEPIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUS 3apsiia,

3akoH Oma JJis ydacTka uenu, 3akoH J[koymsa-JIeHna, 3aKkoH COXpaHEHHUs! SHEPTHH,
IIPU 3TOM YMETh (POPMYIIUPOBATH 3aKOH U 3aMTMCHIBATH €M0 MATEMAaTHYECKOE BHIPAKEHUE;

OOBSICHATH (PU3MUYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM UUCIE U B KOHTEKCTE
CUTyallMil  NPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATh  NPUYUHHO-
CIIEJICTBEHHBIC  CBSI3U, CTPOUTh OOBSICHEHHME M3 1-2  JIOTMYECKHX  IIaroB
C HCHOJB30BAHMEM |—2 HM3yYEHHBIX CBOWCTBA (PU3UYECKHUX SIBICHHUN, (PU3NUECKHUX
3aKOHOB WJI 3aKOHOMEPHOCTEN;

pemaTrh pacueTHble 3alayu B 2—3 JACUCTBUS, HCIONB3YS 3aKOHBI U (OPMYIIbI,
CBA3BIBAIOIIME (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4M 3alIMChIBAaTh
KpaTKOE YCJIOBHUE, BBISIBISTH HEAOCTATOK JAHHBIX JUIS pPELICHUs] 3a/aud, BLIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE VISl €€ PEIIeHUs, POBOJAUTH PACUETHI U CPABHUBATH
MOJTYYE€HHOE 3HAaYeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh MPH MOMOIIM (PU3MUECKHUX
METO/IOB,  HWCIOJb3ysl  ONHCAaHWE  MCCIENOBAaHUS,  BBIACHATH  IPOBEPSEMOE
MPENOJIOKEHNE, OLEHUBATh MPABWIBHOCTh TIOPSAKA TMPOBEICHUS UCCIEIOBAHUS,
MIPOBOAUTH BBIBO/IbI;

MPOBOAUTEL OMNBITHI MO HAOMIOACHUIO (DU3NUECKUX SBJICHUN WM (HPU3NIECKUX
CBOMCTB TeN (KanWUISIPHBIC SIBICHHS, 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro oobema,
TEeMIIEpaTypbl, CKOPOCTH MPOLECCAa OCThIBAHUS U HArPEBaHUSI MPU U3IIYYEHUHU OT LIBETA
u3Iydaromer — (MOriomarpIieii)  MOBEPXHOCTH, CKOPOCTh  HCIAPEHHS  BOBI
OT TeMIepaTypbl XUIKOCTH M IUIOWAAM €€ I[IOBEPXHOCTH, JJIEKTpU3alUs Tel
1 B3aMMOJICMCTBUE AJICKTPUUYECKUX 3aPsI0B, B3aMMOJICHCTBHUE MOCTOSIHHBIX MarHUTOB,
BHU3yaJIN3alMsl MAarHUTHBIX MOJIEW MOCTOSSHHBIX MAarHUTOB, IEUCTBUSL MATHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA SJEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENS
MMOCTOSIHHOTO TOKa): (OpMyIMpoOBaTh TMPOBEpPSiEMbIe MPEATOJIONKEHUS, COOUpaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PY/I0BAaHUS, ONMCHIBATH X0/ OTBITA U (HOPMYITUPOBATH
BBIBOJIBI,

BBIMIOJIHATh MPSAMbIE HM3MEPEHUS TEMIIEPATYPhbl, OTHOCUTEILHOW BJIAXKHOCTH
BO3/lyXa, CHWJIBl TOKa, HANpPsDKEHHUS C WCIOJb30BAaHUEM aHAJIOTOBBIX TPUOOPOB
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U JIaTYUKOB (DU3UYECKUX BEJIUYUH, CPABHUBATh PE3YyJbTaThl HU3MEPEHHUH C ydyeToM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTU OAHON (PU3UUYECKON BEIMYUHBI OT JPYToit
C UCIOJIb30BAaHUEM MPSAMBIX HW3MEPEHHI (3aBUCHMOCTb CONPOTHUBIIEHUS IMPOBOJHHUKA
OT €ro JJIMHBI, MJIOIIA/IA MONEPEUHOT0 CEUEHHUS U YACIBHOTO COMTPOTHUBIICHUS BEIIECTBA
MIPOBOJIHMKA, CUJIbI TOKA, UIYIIEr0 Yepe3 MPOBOJHMK, OT HANPSKEHUS HA MPOBOJIHHKE,
UCCJIEIOBAHUE TMIOCJEI0BATEILHOTO W MapaJlIeIbHOTO COEIUHEHUN MPOBOJIHUKOB):
IJIAaHUPOBATHh HMCCIIEIOBAHUE, COOMPATh YCTAHOBKY W BBIINOJHATH W3MEPEHHMS, CIEIYys
MPEJIOKEHHOMY TUTaHy, (PUKCUPOBATh PE3YJIbTAaThl MOJYYCHHON 3aBHCHUMOCTH B BHUJIE
TabnuI ¥ rpadMKOB, TPOBOJIUTH BBIBOBI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTH KOCBEHHbIE M3MepEeHUs (PU3NUECKUX BEIMYUH (yAeIbHAs TEIIOEMKOCTh
BEILIECTBA, COMPOTUBJICHUE MPOBOJAHMKA, padOTa U MOIIHOCThH 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh M3MEPEHMs, COOMpaTh OKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
MPEIJI0KEHHOW MHCTPYKIUU, U BBIYUCIIATh 3HAYEHUE BETUYNHBL;

co0iroaTh MpaBuja TEXHUKH O€30MacHOCTU MpU padore ¢ 1ab0opaTOpHBIM
000opyI0BaHUEM;

XapaKTEepHU30BaTh MPHUHIMUIBI JEHCTBUA H3YyYEHHBIX NMPUOOPOB U TEXHHYECKHX
YCTPOMCTB C UCIOJIb30BAHUEM HUX OMHMCAHUA (B TOM YMCIIE: CUCTEMA OTOIUIEHHSI JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUYHK DIECKTPUUECKON
SHEPIrUuu, DIJIEKTPOOCBETUTENIbHbIE NPHOOPHI, HArPEeBATEIbHBIE AJIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTEIH, DJIEKTPOMArHUT, SJIEKTPOJBUTATEIb
MOCTOSIHHOTO ~ TOKA), MCHOJb3ysS 3HAHMS O CBOMCTBaX (DU3UYECKUX SIBICHHIM
U HeoOXoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA U H3MEpPUTEIbHBIE MPUOOPHI
M0 CXEMaM U CXEMaTUYHbIM PUCYHKaM (3KUJKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMbI 3JIEKTPUYECKUX LIETEeW C MOCIEN0BATEIbHBIM U MapaJUICIbHBIM COEIUHEHHEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETEH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HH(POPMALMIO O NPHUMEpPax) MPAKTHYECKOrO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUWA B TOBCEIHEBHOW JKU3HU [JIs1 OOeCrHedeHHUs
0e30macHOCTH TMpu OOpalieHuu C NOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3[J0POBbS U COOJIIOICHUS] HOPM HKOJIOTMYECKOTO MOBEJIEHUS B OKpY>Karoei
cpene;

OCYUIECTBJIATh MOUCK HMHPOpMauuu (u3ndeckoro cozepxkanus B HHTepHeTe,
Ha OCHOBE MMEIOIIMXCSA 3HAHUM W MyTeM CpPaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNISATh HMH(OpMaLMio, KOTOpas SBISETCA HPOTUBOPEUMBONM WM MOXKET ObITh
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJIHEHUH YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJIPHYIO
auTepatypy (U3MYECKOTO COJIep)KaHUs, CIPAaBOYHBIE MaTepuajbl, PECYpChl CETH
WuTepHer, BiIaAeTb NpUEeMaMd KOHCIIEKTHUPOBAHMSI TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHbIE NMHMCbMEHHBIE M KPAaTKHE YCTHBIE COOOILEHUs, 000O0mas
uH(GOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB, B TOM YHCIE MyOJUMYHO MPEACTABIAThH
pe3ynbTaThl MPOEKTHOW WIIM MCCIEA0BATENBCKOW NEATEIbHOCTH, IPU 3TOM IPaMOTHO
UCIOJIb30BaTh M3YyYEHHBI NOHATUMHBIN ammapaT Kypca (QHU3UKH, COINPOBOXKAATH
BBICTYIUJICHUE MTPE3EHTALIUEH;

IPU BBIIOJHEHUN YYEOHBIX NMPOEKTOB M HMCCIEAOBAHUN (PU3NUECKHUX IPOLIECCOB
pacnpenenaTb 00s13aHHOCTU B TPYIIE B COOTBETCTBUU C IOCTABJIECHHBIMU 3a/1ayamH,
CIIEIUTh 3a BBINOJHEHUEM IIJJaHA JEHCTBUA M KOPPEKTUPOBATH €ro, OLEHUBATH
COOCTBEHHBI BKJaJ B JACITEIBHOCTb TPYIIIbI, BBICTpaHBaTb KOMMYHHUKATHUBHOE
B3aMMOJICICTBHE, MPOSBIISAA TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

[IpenMeTHble pe3yabTaThl OCBOCHUSI MPOTrpaMMbl 1O (U3UMKE K KOHILY OOy4eHUs
B 9 Kiacce:

[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpa)aTh
c(hOpPMHUPOBAHHOCTD Yy 00YYAIOIIUXCS YMEHUI:

HCIIOJIb30BaTh IIOHATHS: CUCTEMA OTCUETA, MaTE€pUajbHas TOYKa, TPACKTOPU,
OTHOCUTEILHOCTh MEXaHUYECKOTO JBMXKEHUs, AedopManus (ympyras, IiacTUdecKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U IIEPETPY3KH, LEHTP TAKECTH,
a0OCOJIFOTHO TBEPAOE TEJO, HEHTP TSHKECTU TBEPJOTO Teja, paBHOBECHE, MEXAaHUYECKUE
KoJieOaHWs U BOJIHBI, 3BYK, MHGPa3BYK W YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI,
IIKaJIa 3JICKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTh, CIEKTPHI
WCITyCKaHUs U TOIJIOLIEHUsI, albda-, 0eTa- U raMma-u3aydeHusi, U30TOIbI, siAepHAs
DHEPreTUKa;

pasznyath ABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JABUKEHUE, CBOOOIHOE TMaJIeHHuEe T, pABHOMEPHOE
IBWKEHUE TI0 OKPYKXHOCTH, B3aUMOJICMCTBUE TE€JN, PEAKTUBHOE JBHXECHUEC,
KoJie0aTenbHOe JBMKEHUE (3aTyXalollMe M BBIHYXJEHHbIC KOJeOaHUs), pE30HaHC,
BOJIHOBOE JIBUKEHUE, OTPAXKEHUE 3BYKA, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
Y MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAYKEHHE CBETA, PA3JIOKEHHUE OEJIOTo CBETa
B CIEKTp U CIOXKEHHUE CIEKTPAJIbHBIX IIBETOB, IUCIEPCHUSA CBETA, ECTECTBECHHAs
PaaMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3JIYyYEHHUs ) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JaHHOE (DU3NYECKOE
SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NUECKUX SBICHUN B OKPYXKAIOIIEM MUPE
(B TOM ymcie puznueckue SBJICHUS B MIPUPOJIC: TIPUIUBBI U OTJIMBBI, JBUKCHHUE TIJIAHET
ConHeyHO! CUCTEMBI, PEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIPUSITHE 3BYKOB
JKUBOTHBIMU, 3E€MJIETPACEHUE, CEUCMHYECKHUE BOJIHBI, I[YHAMH, 3XO, IBETa TeElJl,
ONTHYECKUE  SBJICHUS B  TPUPOJE, OMOJOTHYECKOE  JCHUCTBHE  BHIHUMOTO,
yAbTPaUOJIETOBOIO M PEHTTEHOBCKOTO H3JyYCHUH, €CTECTBEHHBIM PaJMOAKTHUBHBIN
(hoH, KOCMHYECKHUE YU, PaAUOAKTUBHOE U3TyUYCHHE MPUPOIHBIX MUHEPAJIOB, JCHCTBHE
PaIMOAKTUBHBIX HW3JIYYEHHM HAa OpraHu3M 4YeJloBeKa), MpU HTOM MEPEBOAUTH
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NPAKTUYECKYIO 3a/ladyy B Y4YEOHYIO, BBIJEIATH CYIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
bu3nyeCKuX SIBICHUH;

ONUCHIBATh HU3YYEHHBIE CBOWCTBA Ted M (U3WYECKUE SBICHUS, HCIONb3YS
busznueckrue BeIUYUHBI (CPEAHSAS U MTHOBEHHAsl CKOPOCTh Tejla MPH HEPaBHOMEPHOM
JBWKEHUHU, YCKOPEHHUE, MEepeMENIeHUe, MyTh, YrioBas CKOPOCThb, CHJa TPEHHS, cuja
YOPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOJHOTO MAaJCHUS, BEC TEJA, UMITYJIbC TEJa,
UMITYJIbC CHJIbI, MEXaHHUYecKasi paboTa W MOIIHOCTh, MOTEHIMAIbHAS SHEPIus Teja,
MOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, MOTEHLHAJIbHAs SHEPrUsl CKATOU NPYKUHBI,
KMHETUYECKasl SHEPIUsl, MOJHAs MEXaHUYEeCKas SHEPrusl, NEPUOJ U YaCTOTa KOJIeOaHUM,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHa, CKOPOCTb CBE€Ta, IMOKa3aTeib
MPETOMIICHUSI CpEJIbl), MPU OMUCAHUHM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMUYMH, 0003HAUECHUA U €IUHUIBI (PU3MUECKUX BEIMYMH, HAXOAWUTH
(GopMyIibl, CBA3BIBAIOIINE JAHHYIO (DPU3MUECKYIO0 BEJIMYMHY C APYTUMHU BEIUYUHAMM,
CTPOUTH TPAPHUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOILECCHI, HUCIOJB3YS
3aKOH COXPAHEHMS DHEPrUH, 3aKOH BCEMHPHOI'O TATOTEHHSI, MPUHLHUII CYyNEPIIO3UIINH
CWJI, TPHUHIMI OTHOCHUTENbHOCTH [anmwmiesd, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS
MMITYJIbCA, 3aKOHBI OTPAXKEHUS U TPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsJ0BOrO
M MacCcoOBOTO YHCENI MpH SACPHBIX peakUusX, Npu 3ToM (OPMYIUPOBaTh 3aKOH
Y 3aIIUCBIBATh €r0 MaTEMaTHUECKOE BBIPAXKECHUE;

OOBACHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA TE€Jl, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluli  TPAaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPHUYUHHO-
CIIEICTBEHHbIE  CBSI3U, CTPOUTh OOBACHEHHWE U3 2-3 JIOTUYECKMX  IIaroB
C HCIIOJIb30BaHUEM 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKHUX SBJICHHM, (PU3MUECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

pelmarh pacueTHble 3aJaud (ONMHpAIOIIMECSs Ha CUCTEMY U3 2—3 YypaBHEHUN),
UCIIONBb3Ysl 3aKOHBI M (OPMYJIbl, CBSI3bIBAIOIINE (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE
aHaJlM3a yCJIOBHUS 3a/layM 3alUChIBATh KPATKOE YCJIOBHE, BBISBIATH HEIOCTAIOIINE WU
M30BITOYHBIE JJAaHHBIE, BHIOMPATHh 3aKOHBI M (DOPMYJIbI, HEOOXOAMMBIC IJI PEIICHUS,
MPOBOAMTDH PACUEThl M OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NUecKoin
BEJIMYUHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3HYECKHX
METO/OB,  HCIOJBb3ys  ONMCAaHUE  MCCIENOBAaHUSA,  BBIACIATH  IPOBEPSEMOE
MPEANOJOXKEeHNEe, OICHUBATh MPaBUJIBHOCTh MOPSAAKAa MPOBEACHUS HCCIEIOBAHNUA,
MIPOBOANTH BBIBOJIBI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOJCHHUH U OTIBITOB,

MPOBOJIUTH OMBITBI TO HAOMIONCHUIO (DU3UYECKUX SBJICHUNM WM (HU3HUIECKUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HpIOTOHaA, 3aKOHa COXpaHEHUs SHEPTHUH,
3aBHCHUMOCTH Tlepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU
OPYXUHBl ¥ HE3aBUCUMOCTh OT aMIUIMTYAbl MaJlbIX KOJIeOaHWH, MPsIMOJMHEHHOE
pacnpoCTpaHEHUE CBETa, Pa3l0XKEHUE OENIoro CBeTa B CHEKTP, M3yYE€HHUE CBOWCTB
M300paKEeHHs B TJIOCKOM 3€pKaJie U CBOMCTB M300paKEHUS TIPEIMETa B COOMparomei
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JMH3€, HAOJIOJEHNE CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSITEILHO
coOupaTh YCTaHOBKY M3 M30BITOYHOrO0 Habopa 00OpYyIOBaHMs, ONUCHIBATH XOJ OIBITA
U €r0 pe3yJsbTaThl, ((OPMYIHPOBATh BHIBOBI;

MIPOBOAMTH MPHU HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHHM, OMpeesss CpeiHee
3HaueHUE HU3MEepsieMOM BeIMUYMHBI ((POKYCHOE pacCcTOsSHUE CcOOMparolie JHH3bI),
00OCHOBBIBATh BBIOOP CrI0c00a M3MepeHus (M3MEPUTENBHOTO pUbopa);

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH C UCIOJIb30BAHUEM
IOPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JIB)KEHUU
0e3 Ha4aIbHON CKOPOCTH, TIEpHOJa KOJIeOaHUH MAaTeMaTUYECKOTO MAasSTHUKA OT JJTMHBI
HUTH, 3aBUCHMOCTH yIJIa OTPAKEHMsI CBETa OT yrja MaJeHUs U YIJla NPeIOMIICHUS
OT yIJIa IaJeHUs): IUIAaHUPOBATh UCCIIEI0BAHNE, CAMOCTOSTENBHO COOMPAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl MOIYYEHHOM 3aBUCHUMOCTH (PU3NYECKUX BEJIMYMH B BHUJE
TabJIML ¥ TpauKOB, IPOBOJUTH BBIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHNUS;

MPOBOANTH KOCBEHHBIE H3MEpEHUs (PU3UUECKUX BEIWYMH (CpeHssi CKOPOCTh
Y YCKOpEHHE Teja MPU PABHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOHOTO MaJieHMs,
KECTKOCTb TPYXHUHBI, KOIPPHUIMEHT TpEeHUs CKOJIHKEHUSA, MeXaHudeckas paboTa
M MOIIHOCTh, YacTOTa W TMEpUOJ KOJEOAHW MaTeMaTHYeCKOro MW MPY>KHHHOTO
MasiTHUKOB, ONITUYECKasl CUJ1a COOMpAarOIIel JIMH3bI, PaUOAKTUBHBINA (OH): MIIAHUPOBATh
U3MEpeHHs, coOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHITH W3MEPEHHUS,
cleysl IPeAJIOKEHHON MHCTPYKIIMH, BBIYMCIISATh 3HAUCHUE BEJIMYMHBI M aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YNIBTATHI C YYETOM 33JJaHHOM MOTPEIIHOCTH H3MEPEHU;

coONo/IaTh TpaBWIa TEXHUKU OE30MAaCHOCTH TMpU paboTre ¢ JabopaTOPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU M3YyYEHHBIX (PU3MUECKUX MOJENEH: MaTepraibHas
TOYKa, a0COJIOTHO TBEPJOE TEJIO, TOYEUYHBIH HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUTaHEeTapHasi MOJEJIb aTOMa, HyKJIOHHAs! MOJIeJIb aTOMHOTO S,pa;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C HCHOJBb30BAaHUEM HUX OMNHCAHMUA (B TOM 4YHCIE: CHOUAOMETp, AATYUKU
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKeTa, 9X0JI0T, OYKH, IEPUCKOIL, (poToanmnapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOMN, IO3UMETp, Kamepa BuibcoHa), HCHonb3ys
3HAHUS O CBOWCTBaX (PU3MYECKUX SBJIECHUA W  HeoOXoauMmble (u3MUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIHHBIX MPHUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPU PEHICHUU
y4eOHO-TIPAKTUYECKUX 3a7[ad, ONTHYECKUE CXEMBbl JIi TOCTPOEHUs H300pakeHui
B IUIOCKOM 3€pKajie U coOOMparomien J1H3e;

OPUBOAUTH TMpPUMEPHl (HAXOAUTH HMHPOPMALUIO O MpPUMEpPax) MPAKTUYECKOIro
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHWM B MOBCEIHEBHOM XKHU3HU [UIsI oOecredeHus
0e3omacHOCTH TMpu oOOpalieHud ¢ NOpudoOpaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXPAHEHUS 37J0POBbsI U COOJIIOJIEHUSI HOPM HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIeH

cpene;
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OCYILECTBIIATh NMOUCK MH(OpMaluu B MHTepHETE, CaMOCTOSTENBHO (HOPMYIUPYS
IIOMCKOBBIM 3alpOC, HAxXOIWUTh IIYTHU OIPEACICHHUs JOCTOBEPHOCTH IOJyYEHHOU
MH(POpPMaAIIMU HA OCHOBE UMEIOLIUXCSI 3HAHUN U IONOJIHUTENIbHBIX UCTOYHUKOB;

UCIIOJb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-NOMYJISIPHYIO
JUTEPATYpPY, CIIPABOYHBIE MaTEpHANIbl, PECypchl ceTu MHTEepHET, BIaAeTh NpUEMaMHU
KOHCIIEKTUPOBAHHUSI TEKCTA, IPE0Opa30BaHUs HHPOPMALIMH U3 OJTHOM 3HAKOBOM CHCTEMBI
B JIpyTry1o,

co37aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHPOpMALlMM W3 HECKOJIbKMX HCTOYHUKOB, IMyOJUYHO TMPEACTaBIATh Pe3yJIbTaThl
IPOEKTHOW WJIM UCCIIEI0BATEIbCKON IEATEIBHOCTH, IIPH 3TOM IPAMOTHO HCIIOIb30BaTh
M3YYCHHBII MOHATUHHBIA ammapar HM3y4aemoro paszena (U3UKH U COIMpPOBOXKAATH
BBICTYIUICHHE ITPE3EHTALIMEN C yUETOM OCOOCHHOCTEHN ayAUTOPUH 00YUarOIIUXCS.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HaunmeHnoBanue ITporpamMmHoe conepkanre | OCHOBHBIE BUIBI AESATEIBHOCTH O0YUaIOIINXCS
/1 pa3liesoB U TEM
y4eOHOro MpeaMeTa
Pu3uKa 1 ee poJib B IO3HAHMH OKPYKAKOLEro MUpa
1.1 | ®u3uka—Hayka ®dusuka — HayKka o mpupoje. | BoisiBnenue pasnuuunii Mexay Gpu3nuecKuMu
O IpUpOAE SIBneHUsI IPUPOLBI. Y XUMUYECKUMU TPEBPALLICHUSIMH.
PuU3HYECKUE SIBICHUS: Pacnio3znaBanue u kiaccupukanys Gu3nyecKux
MEXaHUYECKHE, TEIIOBbIE, | SIBJICHUN: MEXaHUYECKHX, TEILIOBBIX,
JIIEKTPUYECKUE, JIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbBIE, CBETOBBIE, Ha6nronenue u onvcanue pU3NYeCKux sIBICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 PuU3NYECKUE BETNYUHBI. Ornpenenenue EHbI IEIEHNS IIKAJbI
BEJIMYHHBI N3mepenue puznyeckux U3MEPUTEITBHOTO TpUOOpa.

BEJIMYUH. PU3HUECKUe
npubopsl. [lorpemHocts
WU3MEPECHUN
MexayHapoaHasi cucteMa
eUHUIL

N3mepenne MTMHEeNHBIX pa3MepOoB TeI

Y TIPOMEKYTKOB BPEMEHH C YUETOM
MOTPENITHOCTEN.

N3mepenne oobeMa XHIKOCTH U TBEPAOTO Tea.
N3mepenne TemnepaTypsl Py MOMOIIU
YKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPATYPHI.

BrImniosiHEHHE TBOPUYECKHX 3aJaHUH T10 TIOUCKY
CIOCOOOB M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTUK, HATTPUMED, pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATICHHBIX
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00BEKTOB, OOJIBIINX PACCTOSHUNA, MAJIBIX
IPOMEKYTKOB BpeMeHH. O0Cyx)aeHue
HpeJiaraéMbIX CIIocOO0B

1.3.

EcrectBenno-
HAY4YHBIA METO/
MMO3HAHUA

Kak ¢usuka u apyrue
€CTEeCTBEHHBIE HAYKH
M3Yy4aroT MPUPOY.
EcrecTBeHHO-HayUHBIT
METO/I IO3HAHUS:
HaOJII0JIeHNe, IMOCTaHOBKA
Hay4HOTO BOMpPOCa,
BBIIBHDKCHHE THIIOTE3,
AKCIIEPUMEHT 10 MPOBEPKE
TUINOTE3, 00BICHEHHE
HAOJIFOJaEMOT0 SIBJICHUS.
Onucanue Gu3nYECKUX
SIBJICHUM C ITIOMOIIIBIO
Mozesein

BriiBmxenue runores, 00bICHIIOMUX MPOCTHIC
SABJICHUSI, HAIIPUMED:

— MIOYE€MY OCTAaHABIIMBACTCS ABUKYILICECS

10 TOPU30HTAILHOM ITOBEPXHOCTH TEJIO;

— MOYEMY B KaPKYIO MO0y B CBETIION OACKIE
MPOXJIaJIHEN, yeM B TeMHOMU. [Ipemoxenue
CIIOCOOOB MPOBEPKU TUIIOTES.

IIpoBeaeHue ncciie10BaHus MO MIPOBEPKE KAKOM-
100 TUIIOTE3HI.

[TocTtpoenune mpocTeHux Moaenen GU3nIECKux
SIBJICHUH (B BUJIC PUCYHKOB UJI CXEM), HAIIPUMED
najieHue mpeaMeTa; NpsSMOINHEITHOE
pacrpoCTpaHECHHUE CBETA

Hroro no pazgeny

HepBOHa‘laﬂbeIe CBCACHUHA

0 CTPOCHHUH BellIECTBA

2.1

CtpoeHue BelecTra

1

CtpoeHue BellecTBa:
aTOMBI U MOJIEKYJIbI, UX
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIUE
JTMCKPETHOE CTPOCHUE
BEIIECTBA

HaGuroienue u MHTEpIpeTaus OnbIToB,
CBUETENBCTBYIOMNX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

OneHka pa3MepoB aTOMOB U MOJIEKYIT

C Ucrnoib30BaHueM (otorpaduil, NOTyYEHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
nabopaTtopHas padota o teme: «OueHka
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JaMeTpa aToMa METOJIOM PSI0B
(c ucnonb3oBaHueM GoTorpaduii)y».
Omnpenenenue pa3MepoB MaJIbIX TEI

2.2 | JIBmxeHune
1 B3aUMOJIEVCTBHUE
YaCTHUI] BEILIECTBA

JIBU>KEHHE YaCTHII
BeliecTBa. CBA3b CKOPOCTH
JIIBUOKCHUS YaCTHIL

C TEMIIEPATYPOU.
bpoyHoBckoe nBUXEHUE,
b dy3us.
B3aumoneiicTBue 4acTHiy
BEIIIECTBA: MPUTSIKEHUE

1 OTTAJIKHUBAaHHE

Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
JBIKCHUS U sIBJICHUS TUdPy3un.

[IpoBenenue u 00OBICHEHHE OTBITOB

10 HAOJIIOICHUIO TETNIOBOTO PACHITUPEHUS Ta30B.
[IpoBeneHune 1 0OBSICHEHUE OTBITOB

110 OOHAPYKEHUIO CHJT MOJIEKYJISIPHOTO
MPUTSHKCHUS M OTTAJIKUBAHUS

2.3 | ArperaTHsie
COCTOSIHHS BELIECTBA

ArperatHbie COCTOSTHUA
BEILIECTBA: CTPOCHUE T'a30B,
YKUJIKOCTEU U TBEPABIX
(KpUCTAJTMYECKUX ) TEJL.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSAX U UX
ATOMHO-MOJIEKYJIIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

Onucanue (¢ UCMOIL30BaHUEM MTPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IMUUid B CTPOSHUH Ta30B,
JKUIKOCTEU U TBEPIBIX TEI.

OO0BscHEHHE MAJIOH COKMMAEMOCTH JKUIKOCTEN

U TBEPABIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust POpPMbI TBEPIBIX TN
Y TEKYUYECTH KUIKOCTH.

[IpoBeneHue OnbITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUM BOJbI YaCTHUIIBI HAXOISITCS
B CPEAHEM JajbllIe IPYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKIY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHHM BOJIbI

Y CYIIIECTBOBAHUEM BOJIHBIX OPTraHNU3MOB

(MC — Guomnorus, reorpadusi)

Hroro no pazgeny
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JIBH2keHMe M B3aUMOIeCTBHE TeJl

3.1 | MexaHn4eckoe Mexannyeckoe nermkeHue. | MccnenoBaHue paBHOMEPHOTO JIBUKEHUS,
NBIKEHHE PaBHOMEpHOE ONPE/ICIICHUE €r0 MPU3HAKOB.
Y HEpaBHOMEPHOE Habmronenne HepaBHOMEPHOTO JIBUYKEHUS
nerkeHue. CKOpocTh. U OIPEJICTICHUE €r0 OTIIMYUM OT PABHOMEPHOTO
Cpennsisi CKOpoCTb JBUKECHHSL.
Py HEPAaBHOMEPHOM OnpeneneHrne CKOPOCTH PAaBHOMEPHOIO
nBIKeHUH. Pacuer mytn JBIDKEHUS (IIapuKa B )KUIKOCTH, MOJICTTH
Y BPEMEHU JBUKECHUS AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeIHENn CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 10 HAaKJIOHHOM IJTIOCKOCTH.
Pemienue 3a1a4 Ha onpeiesieHUE MyTH, CKOPOCTH
¥ BPEMEHU PaBHOMEPHOTO JBUKCHUSI.
AHanu3 rpaKoOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHHU
3.2 | Uuepuus, macca, SBnenue nHepuu. 3aKOH OObsicHEHUE U TTPOTHO3UPOBAHUE SIBJICHU,

IINIOTHOCTH

nHepuuu. Bzaumonaercteue
TeJI KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
NIIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BeniecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJICKYJI

B eIMHHIIE 00beMa
BEILIECTBA

00YCITOBJICHHBIX MHEPITUEH, HAIIPUMED, YTO
MPOUCXOAUT MPU TOPMOKEHUU WUITA PE3KOM
MaHEBpPE aBTOMOOWJISI, TOUYEMY HEBO3MOMKHO
MTHOBEHHO MPEKPATUTH ABUKEHHE HA BEJIOCUTIEC
WJIM caMOKaTe | T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBUKEHHUS TeJa B pe3yJIbTaTe JICUCTBUS HA HETO
JIPYTUX TEI.

Pemenue 3a1au Ha onpeieieHHE MACCHI TeJIa, €ro
00bEMa U IUIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€JIa OT €r0 MacChl

P B3aUMOJICUCTBUU TEIL.

HBMCpCHI/IG MacCcChI TCJIa PA3JINYHBIMHA crioco0amu.

OmnpezneneHue IVIOTHOCTH Tella B pe3yJibTaTe
U3MEPEHHUs ero Macchl U 00beMa

3.3

Cumna. Bunp! cnn

14

Cuia kak XxapakTepHUCTHKA
B3aMMOJICUCTBUS TEII.
Cuita ynpyrocT#l 1 3aKOH
I'yka. 3mepenne cuibl

C MOMOUIBIO TMHAMOMETDA.
SBneHue TATOTEHUS U CUJia
TskecTH. Chila TSKECTH
Ha JIPyTUX IUIaHETaX.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIPaBJICHHBIX 110 OJHOU
IIPSIMOM.
PaBHOpelicTBYOIIIAs CUII.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPCHUE
1okos1. TpeHnue B npupoae
U TEXHUKE

N3ydenne B3auMOEHCTBUS KaK IPUUKHBI
U3MEHEHUS] CKOPOCTH TeJIa WU €ro Ae(OpMAaLIHH.
Onucanue peaqbHbIX CUTYalNi B3aUMOJEHCTBUS
TEJ ¢ IOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
HOHATHE U U300pa’KEHUE CHUIIBI.

N3yueHue cuiibl ynpyrocru.

HccnegoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH

OT YJUTMHEHHSI PE3UHOBOTO IITHYPa UITH MPYKUHBI
(c moctpoenuem rpaduka).

AHaJIN3 IPAKTUYECKUX CUTyaLUl, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHanu3 CUTyaluii, CBI3aHHBIX C SIBJICHUEM
TSATOTEHUS.

OObsicHeHHEe OPOUTATTLHOTO JIBHXKCHUSI TIJIAHET

C UCTIOJIb30BaHUEM SIBJICHHSI TATOTEHHS 1 3aKOHA
UHEPLUH.

N3mepenue Beca Tena ¢ TOMOIIBIO JUHAMOMETPA.
O6ocHOBaHME ATOTO CIOC00a U3MEPEHHUSL.
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Ananm3 n MO CIIMPOBAHHUC SIBJICHUS HCBCCOMOCTH.

OKCIEPUMEHTAIIBHOE ITOJIyYCHHUE PAaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIECHHBIX BJOJIb OJHON
IPSIMOM.

OnpeneneHre BEIMYMHBI PAaBHOAECUCTBYIOIIEH
CHIL

N3ydenune cuiibl TpEHUS CKOJIBKEHUS U CUITBI
TPEHUs IOKOSI.

Hccnenosanue 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIBI JABJICHUs U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTUYECKUX CUTyaLH, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCS] CIOCOOBI €€ YMEHBIICHUS

WIN YBENTMYEHUs (KaTaHUE Ha JbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAaHUE
NOAIIMITHUKOB, IUIABAHNUE BOJIHBIX JKMBOTHBIX
u ap.).

Pemenue 3anau ¢ ucnosb30BaHuEM (HOpMyIT
JUISl pacueTa CUIIbI TSHKECTH, CUIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JdaBiieHue TBepPABIX TeJ, AKUIKOCTEN U razo

B

4.1

[asnenue. Ilepenaua
JIaBJICHUSI TBEPABIMU
TEJIAMU, KUJIKOCTIMU
Y ra3amu

3

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

3aBUCHUMOCTbD JaBJICHUA

AHanu3 1 00BSICHEHUE OMBITOB U MPAKTHYECKUX
CUTYaIMi, B KOTOPBIX TIPOSIBIISICTCS CHJIA
TTABJICHMSL.

OG6ocHoBaHKE CITIOCOOOB YMEHBIIICHHUSI
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rasa ot oobema,
TEMIIEPATYPHI.
[Tepenaua naBienus
TBEPIBIMH TEIIAMH,
JKAJIKOCTSIMU M Ta3aMH.
3akon Ilackams

Y YBEJIMUCHUS 1aBJICHHUS.
N3ydenne 3aBUCUMOCTH JIaBJICHHS Ta3a

0T 00beMa U TeMIIEpPaTypBhl.

N3ydenne ocoOeHHOCTEN nepeaadn JaBIeHUs
TBEPABIMH TEJIaMH, KUAKOCTIMHU U Ta3aMH.
O0o0CcHOBaHHE PE3YIHTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCHepuMEHTAIbHOE 10Ka3aTeNIbCTBO 3aKOHA
[Tackans.

Pewrenune 3ana4 Ha pacueTt AaBIEHUS TBEPIOTO
Tena

4.2

JlaBiieHME KUIKOCTH

3aBUCUMOCTD JABJICHUS
KHUJKOCTH OT TJTyOUHBI.
ITHeBMaTHUeCKHE MAITUHEL.
I'mppocratuueckuii
napanokc. CooOraromuecs
cocyasl. [ 'napaBamyeckue
MEXAHU3MBI

HccnenoBanue 3aBUCUMOCTH JIABJICHHS
XKUIKOCTH OT TTYOHMHBI IOTPYKEHHUS U TNIOTHOCTH
KUJTKOCTH.

Habmonenue u 00bsICHEHUE THAPOCTATHIECKOTO
napajiokca Ha ocHoBe 3akoHa [Tackais.
N3yuenne cooOmarmuxcs CoCy10B.

Pemrenue 3a1a4 Ha pacyeT aBICHUS KUIKOCTH.
OOBsicCHEHNE IPUHITUIIA TCHCTBUS
THAPABINICCKOTO Mpecca, MHEBMATHISCKUX
MaIITHH.

AHanu3 1 00bSICHEHUE NMTPAKTHYSCKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX MPOSIBICHUE TaBICHUS
KUJIKOCTH | 3akoHa [lackais, Hanmpumep
IIPOIIECCOB B OPraHU3ME TIPH ITYOOKOBOJTHOM
HBIPSTHUU
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4.3 | AtmochepHoe AtMocdepa 3emmu DKCcnepuMeHTAIbHOE OOHApYKEHUE
JTABJICHUE ¥ aTMoc(epHOE NaBIeHHUE. | aTMOC(HEPHOTO JaBJIECHUS.
ITpyunHEI CyIIeCTBOBAHUS | AHAIU3 U 00BSICHCHHE OIBITOB U MIPAKTHYECKUX
BO3YLITHOW 000JIOUKH CUTYaIIHii, CBI3aHHBIX C JIEHCTBUEM
3emnu. OnbiT Toppudenay. | atMocepHOro JaBIICHMS.
W3mepenne atMOChepHOro | OOBACHEHHE CYLIECTBOBAHMUS aTMOC(HEPHI
JaBIICHHS. 3aBUCHMOCTD Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WK €€
aTMoc(hepHOTro JaBICHUS OTCYTCTBHUS Ha JPYruX IiaHerax u Jlyne.
OT BBICOTBI HaJl YPOBHEM OObscHEHNE U3MEHEHUS INTIOTHOCTH aTMOC(hephI
mopst. [IpuGopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
IUISL UBMEPEHUS JABJICHHS OT BBICOTHI.
aTMOC(EPHOrO 1aBJICHHUS Pemrenue 3a1au Ha pacyeT aTMOC(EpHOTro
JABJICHMSL.
N3yuenue ycTpoiicTBa bapoMeTpa-aHepouia
4.4 | JleiictBue JleficTBUE )KUKOCTH M Ta3a | DKCIIEPUMEHTAIbHOE OOHAPYXKEHUE ACHCTBUS
YKUJIKOCTH U rasza Ha MOTPYKEHHOE B HUX KUJKOCTH U raza Ha MOTPYKEHHOE B HUX TEJIO.
HA IIOTPY>KEHHOE Teso. BeiTankuBaronias OnpeneneHne BoITATKUBAIOUIEH CUIIBI,
B HUX TEJO (apxumMenoBa) cuiia. 3aKOH | IEUCTBYIOLIEH HA TEJIO, OTPYKEHHOE

Apxumena. [1naBanue Te.
Bo3znyxoruiaBanue

B KHUJIKOCTb.
[IpoBenenue u 06CyXI€HUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAIKABAIOIIEH CUJIbL, IEUCTBYIOIIEH HA TEJIO
B KHUIKOCTH, OT 00beMa MOTPyKEHHOU

B J)KMJIKOCTh YaCTH T€Ja U OT IJIOTHOCTH
AKUIAKOCTH.

IIposepka nHezasucumocmu gblmankugaroujeu
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CUTIbL, Oeticmeyroujeli Ha mejio 8 HUOKOCMU,

om maccwvl meaa.

HccnenoBanue 3aBUCUMOCTH BEca TEJa B BOJIE

0T 00beMa NMOTPY>KEHHOM B KUJKOCTh YaCTH TeJa.
Pewrenne 3a1ay Ha NpUMEHEHHE 3aKOHA
ApxuMeJia U yCIOBUS IIJIaBaHUS TEJ.
KoncTtpynpoBanue apeomerpa

WJIM KOHCTPYUPOBAHUE JIOAKU U OIIPE/ICIICHUE €€
Ipy30I0IbEMHOCTH

Hroro no pazgeny

21

PaGora u MOIIHOCTH. JHEPrus

5.1

Pabora 1 MOIIHOCTH

Mexanunyeckast pabora.
MomHoCTh

DKCIEPUMEHTATIBHOE OINPEICIICHUE
MEXaHUYECKOM PabOThI CHIIBI TSYKECTH

MIPY MAJICHUU TEJIA U CUJIbI TPEHUS

[P PABHOMEPHOM IIEPEMEILICHUY TeJa

10 TOPU30HTAIBHOM ITOBEPXHOCTH.

Pacuetr montHocTH, pa3BUBaEMOM MPU MOABEME
I10 JIECTHULIE.

Pemenue 3ama4 Ha pacueT MeXaHUYECKOM paboThI
Y MOIIIHOCTH

52

[IpocTheie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIyar, 0JI0K, HAKJIOHHAs
IJIOCKOCTh. [IpaBuino
PaBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHs pblyara

K 0JI0Ky. «30510TOE

Omnpeenenre BEIUTPHIINIA B CHIIE TTPOCTHIX
MEXaHU3MOB Ha ITPUMEPE phluara, o ABHKHOTO

Y HETIOJIBMYKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHS phlyara.
OO6Hapy)eHne CBOMCTB MPOCTHIX MEXaHNU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCTIONB3YEMBIX B OBITY ¥ TEXHUKE, a TAK)KE
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npaBuiio» mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHHUKE

B ’KUBBIX OpraHU3Max.
DKCneprUMEHTAIBHOE JI0KA3aTENbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HakJIIOHHOM MJIOCKOCTH.
Petienue 3a1a4 Ha mpuMEHEHUE TpaBUiia
paBHOBecus priuara u Ha pacueT KITJ]

5.3 | Mexanuueckas
SHEPTUs

Mexannueckast JHEPT Ul
Kunernueckas

Y MOTEHUUAaIbHAs SHEPIHsl.
[IpeBpaienue ofHOTO BUAA
MEXaHUYECKOU SHEPTUU

B IpYroi. 3aKoH
COXpaHEHUs SHEPTUU

B MEXaHUKE

DKCIEPUMEHTAIBHOE ONPEIEICHNE U3MEHEHUS
KMHETHYECKOW Y TOTEHIIMATIBbHOW SHEPTUM TEa
IIPY €r0 CKaThIBAHUU 110 HAKJIIOHHOW INIOCKOCTH.
PopMyJIMPOBAHKUE HA OCHOBE UCCIIENOBAHNUS
3aKOHA COXPAHEHUS] MEXaHUYECKOW YHEPTUU.
OO0cy>xeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHHUs DHEPIUHU.

Pemenue 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXPaHEHHUS YHEPTUU

Hroro no pazgeny 12
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KVIACC

BCIICCTBA

MOJIEKYJIIPHO-KUHETHYECKOU
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIEKYJI. OTIBITHI,
MOJTBEPKIAF0IIIE
OCHOBHBIE ITOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mojenu TBEPAOTO, )KUAKOTO
¥ ra3000pa3HOT0 COCTOSTHUM
BEILIECTBA.
Kpucrammueckue

U amop(HbIE Tena.
OOBsICHEHHE CBOMCTB ra3oB,
JKUIKOCTEU U TBEPJIBIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
teopun. CMauyrMBaHue

Y KanUJUISIPHBIE SIBJICHMUS.
Tennosoe pacmpenue

U CKaTHE

Ne HaunmenoBanue KommgectBo | Ilporpammuoe conepkanne | OCHOBHBIE BUIBI IEATEIBHOCTH 00Y4aIOIIUXCSA
/i pa3aenoB U TeM 4acoB
y4eOHOTr0 MpeaMeTa
TensoBble siBJIEHUS
1.1 | CtpoeHue u cBoiCTBa 7 OCHOBHBIE TOJIOKEHUS HaGutoieHue u uHTepIpeTanus omnbIToB,

CBUJICTEJILCTBYIOIINUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHbBIX BEHIECTB B BOJE.

Pemenne 3a1a4 1o OLEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHHULIE 00beMa
BELIECTBA.

AHaJIN3 TEeKCTa APEBHUX aTOMUCTOB (Hapumep,
¢parmenTa nosmsl Jlykpenus «O npupoze
BEIIei») ¢ M310)KEHHEeM 000CHOBAaHUM aTOMHOM
TUTIOTE3bI (CMBICIIOBOE UYTCHHE).

Ouenka yOoeuTeIbHOCTH 3TUX 00OCHOBaHUM.
OObsicHeHHE OPOYHOBCKOTO JBHMIKCHHS, SIBJICHHS
b dy3un 1 pazTuuuil MeX1y HUIMH Ha OCHOBE
IIOJIO’KEHUIN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHUSI BEIIECTBA.

OOBbsicCHEHNE OCHOBHBIX Pa3IU4Hil B CTPOCHUHU
ra3oB, )KUJKOCTEH U TBEPABIX TEJ

C UCTIOJIb30BaHUEM TOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPHUH CTPOSHUS BEIIECTBA.
[IpoBenieHre ONBITOB MO BHIPAIIMBAHUIO
KPHUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenennie 1 0O0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaTWJUISIPHBIE SBJIICHUS

U SIBJIEHUE CMAYUBaHUS.

OO0bsicHEHUE POJIU KaMWUISIPHBIX SBJICHUN

JUTSl IOCTYTUICHMSI BOJIBI B OPTraHU3M PaCTEHUM.
Habmronenue, npoeieHuE U 00bSICHEHNE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
pacUIMPEHHUsI Ta30B, KUAKOCTEN U TBEPABIX TEIL.
OObsicHEeHUE COXpaHEeHHsI 00beMa TBEPABIX TEN,
TEKY4YECTH KUJIKOCTH (B TOM YHCIIE, Pa3HULIBI

B TEKYUECTH JIJIsl pa3HbIX JKUIKOCTEN),
JABJICHUS Ta3a.

[IpoBeneHME ONBITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIABJICHHS BO3yXa OT €ro ooObema
Y HarpeBaHUs WK OXJIQXKICHUS, U UX
00BsICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUEHUS.

AHaJIN3 MPAKTUYECKUX CUTyallui, CBA3aHHBIX
CO CBOMCTBAaMM ra3oB, )KMJIKOCTEH U TBEPABIX TN

1.2

TerutoBbie IPOLIECCHI

21

Temneparypa. Cs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO IBU)KEHUS
yacTul. BHyTpeHHss
sHeprusi. CnocoOsl
VU3MEHEHHUs BHYTPEHHEN
SHEPIUHU: TeIonepesadya

U COBEpILIEHUE pabOThI.

OO6o0CHOBaHHKE TTPaBUII U3MEPECHHS TEMITEPATYPHI.
CpaBHeHHE pa3IUIHBIX CTIOCOO0B H3MEPCHHUS

Y IIIKaJI TEMITePaTypHhI.

Habmronenne n o0bSICHEHHE ONBITOB,
JTEMOHCTPUPYIOITNX H3MECHEHUE BHYTPECHHEH
SHEPTUHU TeJa B pe3yJbTaTe TeIionepeaadn

¥ paOOThI BHEIITHUX CHII.

Habmronenue u 00bsICHEHHE ONBITOB,
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Bue! Terutonepenaun:
TEIIONPOBOJHOCT,
KOHBEKIIUS, U3IIyYCHUE.
KonnduecTBO TEIIOTHI.

VY nenbHas TEMI0EMKOCTh
BemiecTBa. TemmoodomeH

Y TEIUIOBOE paBHOBECHE.
YpaBHEHHE TEIIJIOBOTO
Oananca. [InaBnenue

Y OTBEPJ/ICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY neapHas TEIIOTa
TIJIABJICHHUS.
[Tapoobpa3oBanue

v KoHaeHcanus. Mcriapenue.
Kunenwue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUSI.
3aBUCHUMOCTb TEMITEPATYPBI
KHUIIEHUS OT aTMOC(EepHOro
JTaBJICHMUSI.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TeIUIOTa
CrOpaHusl.

[TpuntUTIEI paOOTHI
TernoBbIX ABurartesaei KI1J]
TETUIOBOTO JIBUTATEJIs.

00CyX/IeHHE IPAKTUUECKUX CUTYALIHI,
JEMOHCTPUPYIOIINX Pa3TUYHbIC BUJIbI
TEIUIONEepeaaun: TEIIONPOBOAHOCTb,
KOHBEKIHIO, U3IIy4CHHE.

HccnenoBanue sBICHUS TEIIOOOMEHA

IPY CMEIIMBAHUU XOJIOJHOM U ropsiueid BOJIBI.
HaGntonenue ycraHOBIEHUS TEMIOBOTO
PaBHOBECHSI MEKly FOpsYEH U XOJIOIHOM BOJIOM.
Omnpenenenue (M3MepeHUe) KOIMYECTBA
TEIIOTHI, TOJIY4YE€HHOTO BOAOW MPH TEIIIO0OOMEHE
C HarpeThIM METALTUYECKUM LUITUHIPOM.
Omnpenenenue (M3MEpEHNE) YACIbHON
TEMJI0EMKOCTH BEIIECTBA.

Peienue 3a7a4, CBA3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TETUIOTHI U TETJIOEMKOCTH

IpU TEMJI0O0OMEHE.

AHaIN3 CUTyallnid PAKTUYECKOTO
UCI0JIb30BaHUS TETIOBBIX CBOMCTB BELIECTB

U MaTepHaJIOB, HAITPUMED, B LIETISAX
SHEprocOepeKeHUS: TEIIION3OISAIHA,
sHeprocOeperarIye KPhIIliH,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue siBiieHuii ncnapeHust

U KOHJEHCAI1H.

HccnenoBanue npouecca HCapeHus
PAa3INYHBIX KUIKOCTEM.

OObscHeHuE IBICHUHN HCTIApEHUS
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TerutoBsle ABATATENN

1 3aIlATa OKPYXKAKOIIEH
Cpepbl.

3aKOH COXpaHEHUs

Y IPEBPAIICHUS SHEPTUU
B TEIUIOBBIX MpoILieccax

Y KOHJICHCAIINHA Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

HaGmronenue u 00bsICHEHHE poIiecca KUTICHHS,
B TOM YHCIIC 3aBUCUMOCTH TEMIIEPaTypPhI
KUTICHUS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOM
BJIQKHOCTH BO3/1yXa.

Habutoienue nporiecca riaBjieHus
KPUCTAJTMUECKOTO BEIIIECTBA, HAIIPUMED, JIbA.
CpaBHeHHE NPOLIECCOB TUIABICHUS
KPUCTAJUIMYECKUX TEJl U pa3MsIrdeHUs]

IIpU HarpeBaHUU aMOP(HBIX Tell.

Onpenenenue (MU3MEPEHKE) YAETbHON TEMIOTHI
TUTaBIICHUS JIbJIA.

OOBbsicCHEHHE IBJICHUH TUIaBJICHUS
1 KpUCTAJJIM3alM1 Ha OCHOBC aTOMHO-

MOJICKYJISIPHOTO YUCHHSI.
Pemenne 3aga4, cBA3aHHBIX C BLIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TeITIONEpEeAaYH MPH IIABICHUN

Y KPUCTAJUTM3AIMH, UCTIAPCHUU M KOHJICHCAITUH.
AHau3 CUTyaIui IPaKTHICCKOTO IPUMCHEHUS
SIBJICHUU TIJIABJICHHUS Y KPUCTAILIA3AIUH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHayioB, COJIeBas TPEIKa U Jp.

AHanu3 paboThl U 00BSICHEHNE TIPUHITUTIA
JIENCTBUS TEIMJIOBOTO ABUTATENS.
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Brrurciaenue KoJnuecTBa TEIJIOTHI,
BBIJICIISIOIIECTOCS ITPY CTOPAHUU PA3JTUYHBIX
BUI0B TomuBa, u KIIJI nBurarems.
OO0cyx1eHNE KOJIOTHIECKHUX TOCISICTBUN
WCII0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CropaHusl, TETJIOBBIX U TUAPOIIICKTPOCTAHITUN

Hroro no pazgeny

28

3J1eKTpnqec1me H MAarHUTHBIC ABJICHHUA

2.1

DJIEKTPUYECKUE
3apsibl.

3apsiKeHHBIE TeJa

U UX B3aUMOJICUCTBUSA

7

DJIeKTpU3alus Tell.

JIBa poJia 3JIEKTPUUECKUX
3apsa0B. Bzanmonencteue
3apsHKEHHBIX TEll.

3akon KynoHa (3aBUCHUMOCTh

CHWJIBI B3aUMOJICCTBUS
3apsSKEHHBIX TEJ

OT BEJIMYUHBI 3aPSAI0B

Y PACCTOSIHUSI MEXKY
TeJaMH).
DIIEKTPUUECKOE TOJIE.
Hanpsoxennocts
JIEKTPUYECKOTO T1OJIS.
[Ipunun cyneprno3uuuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).

Hocurenu snektpuyeckux
3apsii0B. DJIEMEHTAPHBIN
JIEKTPUYECKUU 3apsia.

Habmronenue u mpoBeieHre OBITOB

0 DJICKTPU3AIMU T IIPH COMPUKOCHOBEHUH

Y UHIYKLHEH.

HaOmronenne n 00bsICHEHHE B3aUMOCHCTBHS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEJL.
OObsicHEeHUE PUHIUIIA TEHCTBUSI AIEKTPOCKOIIA.
OObsICHEHUE SBJICHUH DJICKTPU3AITUN

TP COMIPUKOCHOBEHHH TEJ M MHIYKITHCH

C WCITOJIb30BaHHEM 3HAHUM O HOCUTEIAX
AJIEKTPUUYECKUX 3apsI0B B BEIIECTBE.
Pacno3naBanme n 0ObsICHEHUE SBJICHUMN
3JICKTPU3AIIMN B TIOBCETHEBHOM KU3HH.
HaOmronenne n 00bICHEHHE OITBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPAHCHUS
AJIEKTPUUYECKOTO 3apsijia.

HabmroreHune onbITOB 110 MOJICTUPOBAHUIO
CHUJIOBBIX JIMHUM 3JICKTPUIECKOTO ITOJIS.
UccnenoBanue neicTBUS SJIEKTPUIECKOTO MO
Ha MPOBOJHUKHU U TUIJICKTPUKH
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Crpoenue atoma.
[IpoBoHUKHM

U TUABJIEKTPUKHU. 3aKOH
COXPaHEHMS IJICKTPUUECKOTO
3apsja

2.2

IlocTosHHBIN
AJIEKTPUYECKUIN TOK

20

DNEeKTPUYECKUNA TOK.
VYcnoBus CyliecTBOBaHHUS
AIEKTPUYECKOTO TOKA.
NcTouHrKY MOCTOSITHHOTO
ToKa. JleicTBUs
AJIEKTPUUYECKOTO TOKA
(TerioBOE, XUMHUYECKOE,
MarHuTHOE).
DJIEKTPUUECKHUI TOK

B J)KMJIKOCTSIX M Tra3ax.
DIIEKTPUYECKAS LIETIb.
Cwuna Toka. DNeKTpUIEeCKOe
HanpsOKEHUE.
ConpotuBieHue
IIPOBOJHUKA. Y JEITBHOE
CONPOTHUBIICHUE BEIIECTBA.
3akoH Oma 11 yyacTka
nemnu. IlocnenoBarennHOE
¥ MapajuieibHOE COSAMHEHNE
IIPOBOJTHUKOB.

PaboTa u MonHOCTh
ANEKTPUYECKOTO TOKA.

HaGnronenue pa3nuyuHbIX BUIOB JEHCTBUSA
ANEKTPUUECKOTO TOKA U 0OHAPYKEHHE ITUX
BHUJIOB JICMCTBUS B IIOBCEIHEBHOM KU3HU.
Halnronenue BO3HUKHOBEHUS a30BOr0 pa3psiia
Y 3JIEKTPUYECKOTO TOKA B )KUJIKOCTH.

COopka u UCIIbITaHUE PIEKTPUUECKOH 1IeTTH
MOCTOSIHHOTO TOKA.

N3mepenune cuibl TOKa aMIIEPMETPOM.
N3mepenne 35IeKTpUIeCKOro HanpsiKEHUS
BOJIbTMETPOM.

[IpoBeneHmne u 0OBSICHEHUE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
AIEKTPUYECKOTO COMTPOTUBIIEHUS IPOBOJHUKA
OT €T0 JJIMHBI, IUIOIIA]IA MOTEPEYHOTO CEYEHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHHS PE3UCTOPA U HAIPSIKEHUS
Ha PE3UCTOpE.

[IpoBepka mpaBuiia CII0KEHUS HAITPSHKEHU N
IIPU NIOCJIEIOBATENILHOM COEIMHEHUHN JBYX
PE3UCTOPOB.
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3akoH J[xoyns—JIeHna.
DIIEKTPUYECKUE IIENU

U TIOTPEOUTENH
ANEKTPUYECKON SHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

[IpoBepka npaBuiia Jj1si CUIIbI TOKa

IIPY NapajvieIbHOM COEAUHEHUU PE3UCTOPOB.
AHaJIN3 CUTyallUl MOCIEA0BATEIBHOTO U
MapajlyIEIbHOTO COEAUHEHUS POBOJIHUKOB

B JIOMAIIIHUX AJIEKTPUUECKUX CETAX.

Pemenue 3anau ¢ ucronp3oBanueM 3akoHa Oma
u GopMyI pacueTa IEKTPUIECKOro
COIPOTHUBJIEHUA MPU MOCIEA0BATEILHOM

Y MMApAJUICIIBHOM COCIMHEHUH IIPOBOJHUKOB.
Onpenenenre padOThI AIEKTPUUYECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PESUCTOP.

Onpenenenrne MOITHOCTH JIEKTPUUECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€pe3
JAMIIOYKY OT HaIpsKEHUs Ha HEH.
Onpenenenue KIIJ[ narpeBarens.
Uccnenoanue npeoOpa3zoBaHus SHEPTUH

MIPY MTOIBEME TPy3a AJEKTPOIBUTATEIIEM.
OObsicHEHUE YCTPOWCTBA U MPUHIIUIIA TCUCTBUS
JIOMAIITHUX 3JIEKTpOHArpeBaTebHBIX TPUOOPOB.
OO0BsicHEHUE MPUYUH KOPOTKOTO 3aMbIKAHUS

Y TIPUHLIKIA IEUCTBUS IJTABKUX
IIPEAOXPAHUTEIICH.

Pemenue 3a1a4 ¢ HCOJIB30BaHUEM 3aKOHA
Jxoyns—Jlenmna

2.3

MarsuTHbIE SIBIICHUS

ITocTosTHHBIE MATrHUTEL.
B3aumonueiictBue

I/ICCJ'ICI[OBaHI/Ie MAarguTHOI O BSaHMOHCﬁCTBHH
IIOCTOAHHBIX MAI'HHUTOB.
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IMOCTOSIHHBIX MarHuTOB.
MarsauTtHoe 1noJie.
MarsuTtHoOe 110J1€ 3eMIIH

1 €T0 3HAaUCHHE JIUIS JKU3HHU
Ha 3emiie. OnbIT OpcTea.
MarsuTHoOE MoJje
BJICKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO TOJIS

Ha IPOBOJHUK C TOKOM.
DNEeKTPOABUTATEND
IIOCTOSIHHOTO TOKa.
Hcnonp3oBaHue
3IEKTPOJABUrATEIICH

B TEXHUUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IIPU UX 0ObEIMHEHUH U Pa3/ICIICHUH.
HccaenoBanrne MarHUTHOTO B3aMMO/ICHCTBUS
MMOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO MOJI NOCTOSTHHBIX
MarHyuTOB IIPU UX 0ObEIMHEHUH U Pa3/ICIICHUH.
[IpoBeaeHne ONBITOB IO BU3yaIU3aliK MOJIS
IMOCTOSIHHBIX MAarHUuTOB.

N3yuenue siBieHNs HAMarHM4UBaHUSA
BCILICCTRBA.

HccnenoBanue 1eCTBUS SIEKTPUUECKOTO TOKA
HAa MarHUTHYIO CTPEJIKY.

[IpoBenenre onpITOB, IEMOHCTPUPYIOIIAX
3aBUCHUMOCTB CUJIbI B3AMMOJICMCTBHUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl U HAITPABJICHUS TOKa
B KaTylIKE.

AHanu3 cuTyalui NpakTUYECKOro MPUMEHECHUS
AJIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIUIIMHE).
N3yueHne nercTBrUs MArHUTHOTO TTOJIS

Ha MPOBOJIHUK C TOKOM.

N3yuenue nencTBus 3JIEKTPOIBUTATENIS.
N3mepenue KIIJI anexkTpoasurareibHON

YCTaHOBKH.
Pacrnio3znaBanue u aHanus pa3anyHbIX
IIPUMEHEHUN BJICKTPOJIBUTATENIEN

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U Ap.)
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24 | DaeKkTpOMarHuTHas 4 OnbiTel @apanes. SABieHue OIIBITEI 110 UCCIIEAOBAHUIO SIBJIEHUS
WUHIYKIUS ANEKTPOMArHUTHOM AJIEKTPOMAarHUTHOW UHAYKIWN: UCCIEAOBAHNE
nHaykuud. [IpaBuno JIeHna. | ”3MEHEHUN 3HAYEHHS U HAIIPABJICHUS
DIEKTPOreHepaTop. WHYKIIMIOHHOTO TOKa
CnocoObl oJTy4eHUs
AIEKTPUYECKON YHEPTHH.
DIIEKTPOCTaHIINN
Ha BO300OHOBJISIEMBIX
UCTOYHUKAX SHEPTUU
Hroro no pasaery 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 TTPOIT'PAMME
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9 KJIACC

JIIBYOKEHHE U CIIOCOOBI
ero OIMMCaHus

MarepuanbHas TOUKA.
Cucrema otcyera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JIBUKCHMUSI.
PaBHOomepHOE
MPSAMOJIMHEWHOE JBUKCHHUE.
HepaBromepHoe
MPSMOJIMHEWUHOE JBUKECHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTB TeJja MpHu
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHEUHOE JIBUYKEHUE.
CBoOoHOE TIaJIcHNE.
Onbite! I'anumes.
PaBHOMEpHOE NBMKEHNE

10 OKPY>KHOCTH.

ITepuon u wacrora
oOpaienust. JInnennas

U yTJIOBasi CKOPOCTH.

Ne HaumenoBanue KomuuectBo | IIporpammuoe copepkanne | OCHOBHBIE BUABI ACSITEIHHOCTH O0YYAIOUIHXCS
/i pa3aenoB U TeM 4acoB
y4eOHOro peaMeTa
Mexannyeckue siBJIeHHUSA
1.1 | Mexannueckoe 10 Mexanndeckoe IBIKEHUE. | AHAIN3 U 00CYXJICHHUE PA3TUIHBIX IPUMEPOB

MEXaHUYECKOTO JBMKCHHUSI.
OO6cyxaeHue rpaHul] MPUMEHUMOCTH MOJICIN
«MaTepHualibHas TOUKay.

Onucanve MEXaHU4YEeCKOTO ABUKCHUS
pazNuYHBIMU criocoO0amu (ypaBHEHHE, TabIuUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHWSL.

Hab6nrogenne MexaHM4ecKoro JBUKEHUS Tela
OTHOCHTEJIHLHO Pa3HBIX TEJl OTCUETA.
CpaBHeHUe IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO K€ TeJIa OTHOCUTEIHLHO Pa3HbIX
TEJ OTCUETa.

Amnanmu3 Texcra ["ammiest 00 OTHOCUTETBHOCTH
JIBIKEHUS;, BHITIOJTHEHHE 3aJaHUH 110 TEKCTY
(CMBICIIOBOE UTEHHE).

Omnpenenenne cpeHel CKOPOCTH CKOJIbKEHUS
OpycCKka WIu IBMKCHUS IIapyKa 110 HaKJIOHHOU
MJIOCKOCTH.

AHanm3 1 00CyXIeHUE CIIOCOO0B
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[lenTpocTpemureabHOe
YCKOpEHHUe

MPUOJIMKEHHOTO ONIPEIeTICHUS MTHOBEHHOM
CKOPOCTH.

Onpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIIapUKa B )KUIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Ornpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHHU, U CKOPOCTH TeJIa

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBOKCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOXKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(cimIOMETpOB).

Brluncnenue myTyu U CKOpOCTH MpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU
Tena.

Ornpenenenue NpoAEeHHOTO MyTH U YCKOPEHUS
JIBIDKEHUSA TeJa 1Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIUHENHOTO
JIBU>KEHUS T€JIa OT BPEMEHMU.

Ilposepka cunomeswi: eciu

npU PaBHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaNbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HewemHulX yuces, mo
COOMEEemMCmeEYIouUe NPOMeNCYmKU 8pemeHu
O0OUHAKOBDL.

Ornpenenenue yCKOpeHus Tena

IIPY PaBHOYCKOPEHHOM JIBUKEHHUH
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10 HAKJIOHHOM TJIOCKOCTH.

N3mepenue nepuoia v 4acToThl 0OpalieHus
TeJa Mo OKPY>KHOCTH.

Ornpenenenue CKOpOCTH paBHOMEPHOTO
JIBU>KCHUS T€Ja TIO OKPY>KHOCTH.

Pemenue 3anay Ha ornpeseneHue
KMHEMAaTHYECKUX XAPAKTEPUCTUK
MEXaHUUYECKOTO JBUKECHUS Pa3IMYHBIX BUOB.
Pacnio3naBanue u npuOIMKeHHOE ONTUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJI€ U TEXHUKE (HA MpUMepax CBOOOTHO
MaJaIINX TeJl, ABUKECHHS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

B3aumonelictBue Ten

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon Herotona.
Tpernii 3akoH Hprotona.
[IpyHIMD Ccyneprno3uIu
CHJL.

Cuna ynpyroctu. 3aKoH
I'yka. Cunna Tpenus: cuia
TPEHUS CKOJIbXEHUS, CHIIa
TPEHUsI TOKOSI, IPYTHUE BUJIbI
TPEHMUSL.

Cuiia TS>KeCTH M 3aKOH
BCEMHUPHOTO TATOTEHHUS.

Y ckopenue cBoOOTHOTO
najeHus. /[BM>keHue riaHeT

Hab6nronenue u o0cyx1eH1e OMbITOB

C IBIKEHUEM TeJjla IPU YMEHBIIICHUH BIIUSTHUS
JIPYTUX TeJl, IPETSITCTBYIOIINX IBKESHUIO.
Amnanu3 Tekcta ["anunes ¢ onucanueM
MBICJICHHOT'O SKCTIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPITNH;
BBITIOJIHEHHE 33JIJaHUH TI0 TEKCTY (CMBICTIOBOE
YTCHUE).

OOcyXaeHnue BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIUU B PA3IMYHBIX CUCTEMaX
oTcYeTa.

Hab6nronenue u o0Cyk1eHHe MEXaHUIECKUX
SIBIICHUH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu ee paBHOMEPHOM
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BOKpyr Connua. IlepBas
KOCMHYECKAsi CKOPOCTb.
HeBecomocTs 1 eperpys3ku.
PaBHOBECHE MaTepuaIbHON
TOYKHU. AOCOIIOTHO TBEPIOE
Teno. PaBHOBECHE TBEPIOTO
TeJa C 3aKPEIJIEHHON OCBIO
BpauieHusi. MOMEHT CHJIBI.
LlenTp TsKECTH

¥ YCKOPEHHOM JIBI)KEHUH OTHOCUTEIIEHO
KabuHeTa (QPU3UKH.

JIefiCTBHSI C BEKTOpaMHU CHIT: BHITIOJTHCHHE
3aJJaHUH 10 CIIO)KCHHUIO U BEIYUTAHUIO
BEKTOPOB.

Habmroienue u/uiv npoBeCHUE OTIBITOB,
JEMOHCTPHUPYIOITUX 3aBHCUMOCTD YCKOPEHUS
TeJa OT MPWJIOKEHHON K HEMY CHJTBI U MacChl
Tena.

AHanu3 1 00bSCHEHUE SABJIICHUN
C UCTIOJIb30BaHKUEM BTOPOTO 3akoHa HbroTOHA.

Pemenue 3aau ¢ HCNOIB30BAHUEM BTOPOTO
3akoHa Hpl0TOHA M npaBWiIa CI0KEHUS CHJL.
Ornpenenenune )KeCTKOCTH NIPYKUHBI.

AHanu3 cUTyaiui, B KOTOPhIX HAOJII0Jal0TCs
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BaHKEM 3aKoHa ['yka.

Pemienue 3ana4 ¢ ucnonb3oBanueM 3akoHa [ 'yka.

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH CUJIBI TPCHUA

CKOJIBXKCHHS OT CHUJIBI HOPMAJIbHOI'O JaBJICHHUA.

OO6cyxeHne pe3yabTaToB UCCIICTOBAHMSL.
Omnpenenenue kodpuimeHTa TpeHUs
CKOJIBYKEHUSI.

N3mepenwne cuiibl TPEHHSI TIOKOSI.

Pemmenwe 3aa4 ¢ ncnonp3oBaHUEM (HOPMYITBI
JUTSL CUJIBI TPEHUST CKOJIBKEHUSI.

AHanu3 IBWKEHUS TEJ TOJIBKO MO ISHCTBHEM
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CHJIBI TSDKECTH — CBOOOHOTO TIa/ICHUS.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPECHHS
CBOOOJHOTO MaJEHUS OT MacChl Tela.

OneHka BETMYUHBI CUJIBI TATOTEHUS,
JEUCTBYIOIIEN MEXKIY IBYMsI TEIaMU

(71 pa3HBIX Macc).

AHanu3 1BUKEHUS] HEOECHBIX Tell

IIOJT IEMCTBUEM CHJIBI TATOTEHUS

(c MCTI0JIb30BaHUEM JIOTIOJTHUTENIBHBIX
MCTOYHUKOB UH(POPMALINH).

Pemenue 3aa4 ¢ UCMONB30BaHUEM 3aKOHA
BCEMHPHOT'O TATOTEHUS U (DOPMYJIBI

JUTSl pacyeTa CUIIbI TSHDKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
ONMCBHIBAIOLIETO NPOSBICHUS 3aKOHA
BCEMHMPHOT'O TATOTEHMS; BHIITOJIHEHHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTCHUE).

HaOmronenue u 006CykJI€HUE OIBITOB

110 UI3MEHEHUIO BECA TeJa P YCKOPEHHOM
JIBHKCHUH.

AHanu3 ycnoBUi BO3SHUKHOBEHUSI HEBECOMOCTH
U TIEPErpy3KHu.

Pelenue 3a1a4 Ha onpeiesieHue Beca Teja

B Pa3IUYHbBIX YCIOBUSX.

AHanu3 cui, AEUCTBYIOIIUX Ha TENO,
MOKOSIIIIEECS] Ha OTIOPE.

OnpeneneHne HEHTPa TSHKECTH Pa3IUYHbIX T
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1.3.

3aKOHBI COXPaHEHUS

10

Nmnynsc Tena. I3mMenenue
uMITyJbca. VIMImybe CUitbl.
3aKOH COXpaHEHUs
uMIyabsca. PeaktuBHoe
JIBUKEHUE.

Mexanudeckasi paborta

¥ MOIIHOCTB. PaboTa cun
TSJKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUHU

1 paboTsl. [loTeHImanpHas
DHEPIUs Tena, MOIHATOrO
Ha/Jl [IOBEPXHOCTHIO 3EMIIU.
ITorenunanbHas 3HEPTUs
CKaTOMN NPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KUHETUUECKOH
SHEPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON dHEPTUHU

HaOmronenue u o0cyX aeHHEe ONBITOB,
JEMOHCTPUPYIOLIUX MepeIady UMITYJIbCa

IIPU B3aUMOJICUCTBUH TEN, 3aKOH COXPaHEHUS
UMITyJIbCa MPU a0COIIOTHO YIIPYTroM

Y HEYIIPYTOM B3aWMOJECUCTBUU TEI.

AHanu3 CUTyanuii B OKpyKarolen )KU3HU

C MCIOJIb30BaHUEM 3aKOHA COXPAaHEHUS
UMITYJIbCA.

Pacrio3HaBaHue sSIBJIICHHS pEAKTUBHOTO
JBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISl pacyeTa pe3yJbTaTOB B3aUMOICUCTBUS Tell
(Ha mpuMepax HEyNpyroro B3auMoAEHCTBUS,
YIPYTroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABUKHO).

Pewrenne 3a1a4 ¢ HCNOJIB30BaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Onpenenenne pabOThI CUITBI YIPYTOCTH

IpU OABEME TPy3a C UCIOJIb30BAHUEM
HEIMOABUKHOTO Y TOJBMKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepeHne noTeHManbHON SJHEPTUH YIIPYTO
ne(hopMUPOBAHHON TIPYKUHBI.

H3Mepenre KUHETUYECKON SJHEPTUH TeJIa

110 JUIMHE TOPMO3HOTO ITyTH.
DKCNEepUMEHTAIBHOE CPABHEHUE N3MEHEHUS
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MOTEHINAJIBHON U KHHETUYECKOW SHEPTUM TETa
MIpY IBUKEHUM 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHAas IPOBEPKA 3aKOHA
COXpaHEHHSI MEXaHUYECKOUN IHEPrUur

IIpU CBOOOHOM MaJCHUHU.

IIpumeHeHune 3aKOHa COXpAHEHUS
MEXaHUYECKON SHEPTUHU [ pacyeTa

MOTEHIIMAIBHOW U KUHETUYECKOW SHEPTUi TENA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHHYECKOU OHCPIUn

Hroro no pazgeny

40

MexaHuuyecKHe K0J1e0aHus ¥ BOJTHBI

2.1

MexaHnueckue
KoJicOaHus

7

KonebarenbHoe NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPHUOI,
4acTOTa, aMIUIUTY/a.
MaremaTndeckuii u
MPY>KUHHBIN MasSTHUKH.
[IpeBpanienne sHeprun
IIpH KoJie0aTeIbHOM
JIBUKCHHH.

3aryxatomue KoiaeOaHus.
BbIHyX1I€HHbIE KOJIEOaHUs!.
Pe3onanc

Hao0mronenue kosie0aHmii 1o 1SHCTBUEM CHIT
TSOKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOJI00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHnanu3 konebaHuil rpy3a Ha HUTH

U Ha TIPYKUHE.

OmnpeneneHne 4acTOThl KOJIeOaHmi
MaTEeMaTHYECKOTO M IPYKUHHOTO MasITHUKOB.
Habmronenne n oObICHECHUE SBICHHS
pe30HaHcA.

HccnenoBanre 3aBUCUMOCTH TIEPHOIA
KOJICOQHMI TTOIBEIIICHHOTO K HUTH Tpy3a

OT JIJIMHBI HUTH.

[TpoBepka HE3aBUCHMOCTH IIEpHUOIa KOJICOaHU

rpysa, noaABCIICHHOTO K JICHTC, OT MaCChI I'py3a.

Habmtonenue u 06Cy X /1eHNE OTBITOB,
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JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIa
KOJIeOaHMI MTPY>KUHHOTO MasiTHUKA OT MACChI
rpy3a U KECTKOCTHU TPYKUHBI.

[IpuMeHeHne MaTeMaTHYeCKOTO

U IPY>KUHHOTO MasiTHUKOB B KaUECTBE MOIeIeH
JUTSL ONTUCAHMsI KOJICOaHUN B OKPYKArOIIEeM
MUpE.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCIICHUEM
WJIM OLIEHKOM 4acCTOTHI (TIeproa)
KoJie0aHuM.

Hszmepenue yckopenus c60600H020 nadeHs.

22

Mexannueckne
BOJIHBI. 3BYK

MexaHn4uecKne BOJIHEI.
CBoiicTBa MEXaHUUECKUX
BOJH. [IpononsHbIE

U TIOTIEPEYHBIC BOJIHBI.
JInvHa BOJIHBI M CKOPOCTH €€
pacrnpoCTpaHEHHUS.
MexaHndecKHe BOJIHBI

B TBEPJIOM TeEJIE,
CEHCMHUYECKHUE BOJIHEI.
3ByK. | poMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3Byka. MH(ppa3Byk

U yJIBTPa3BYyK

OOHapyXeHUE U aHATN3 BOJTHOBBIX SIBJICHHM
B OKPY’KaOIIEM MHpE.

HabGnronenue pacnpocTpaHeHus TPOI0TbHBIX
Y TIOTICPEYHBIX BOJIH (Ha MOJIEIIN)

1 O0OHApYKEHUE AaHAJIOTUYHBIX BUIOB BOJIH

B MIPUPO/IE (3BYK, BOJHBI HA BOJIE).
Brruncnenue qJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHUs 3ByKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPEIeIICHNE TPAHMII
YJaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KoJieOaHui.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa

OT YacTOTHI (B TOM YHCJI€, C UCTIOIH30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
Hab6nronenue u o0bsICHEHUE SIBICHUS
aKyCTHYECKOTO pEe30HaHCA.
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AHaJIN3 OPUTHHATILHOTO TEKCTA, TOCBAIIICHHOTO
WCIIOJIb30BAHUIO 3BYKa (WJIM YIBTPa3BYKa)

B TEXHUKE (9X0JIOKAIUs, YIbTPA3BYK

B MEJIUIIMHE U JIP.); BBIIIOJIHEHUE 3a/JaHUM

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazgeny

15

3HeKTp0MaFHI/ITHOG IM0JI€ 1 JJICEKTPOMAIrHUTHBLIC BOJIHbI

3.1 | DnekTpoMarHuTHOE 6 DIIEKTPOMArHUTHOE TIOJIE. [TocTpoenue paccyxaeHui, 000CHOBBIBAIOIINX
noJie DNEKTPOMAarHUTHBIE BOJHBL. | B3AUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
Y AJIEKTPOMArHUTHBIE CaoiicTBa MOJIEH.
BOJIHBI AIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3yYEHUE CBOWCTB
[Ixana 3JIEKTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Vcrionb3oBaHue C TTIOMOIIIBI0 MOOMIBLHOTO TellepoHa).
DJIEKTPOMArHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHnu3ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHM3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHMUS
ceera. CKOpOCTh CBETa. AJIIEKTPOMATrHUTHOTO U3IyYEHHUs B IPUPOJIE:
BonHoBBIE CBOIICTBA CBETa ’KUBBIC OPTaHU3MbI, U3Ty4YEHUS HEOCCHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue 1 aHanu3 pa3anyHbIX
MPUMEHEHUH 2JICKTPOMAarHUTHBIX BOJIH
B TEXHHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aau ¢ ucnoiab30BaHUEM (GOPMYIT
JUTS1 CKOPOCTH 3JI€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YAaCTOTBI CBETA
Htoro no pazgeny 6
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CBeToBbBI€ SIBJICHUS

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBEeTa

JlyueBas mozenb cBeTa.
HcTounuku ceera.
[IpssmonuneHOe
pacIpocTpaHEeHue CBETA.
3armenus Connua v JIyHsl.
Otpaxenue ceta. [limockoe
3epKaJIo. 3aKOH OTPAKEHHUS
CBETAa.

[Ipenomiuenue cera. 3aKOH
npenomiieHus ceta. [lonHoe
BHYTPEHHEE OTPaKCHHE
ceera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPaXKEHUS B ONTHYECKUX
CBETOBOJAX

HabGnronenue onbITOB, JEMOHCTPUPYIOIINX
SBJICHHUE MPSIMOIUHENHOTO
pacnpocTpaHEeHHs CBETa

(BO3BHMKHOBEHHUE TCHU U TIOJYTCHH ),

Y UX UHTEPIIPETALMS C UCIIO0JIb30BaHUEM
MOHSTHUS CBETOBOTO JIyya.

OObsicHEHUE U MOJEITUPOBAHUE COTHEYHOTO
Y JTYHHOT'O 3aTMEHUMU.

HccnenoBanne 3aBUCUMOCTH

yTIila OTPaXKEHHs CBETOBOIO JIy4a OT yrIjia
NaJCHHUS.

N3yueHue cBOMCTB U300paKEHUS B INIOCKOM
3epKaje.

HaGmronenne u 00bsICHEHUE OMBITOB

0 TOJYYEHHUIO U300paKeHU B BOTHYTOM

U BBIYKJIOM 3€pKaJiax.

HaOmronenne u 00bsICHEHHE ONBITOB

10 NMPEJOMIICHHIO CBETA Ha TPaHULIE
Pa3IUYHBIX CPEM, B TOM YKCIIE OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKECHUEM.
HccnenoBanue 3aBUCUMOCTH yTia
MPEJIOMJIEHUS OT YIJIa NAJEHUSI CBETOBOIO JIy4a
Ha FPaHULIE «BO3IYX—CTEKIION.
Pacrnio3zHaBaHue IBJICHUN OTPAKEHUS

Y IIPEJIOMJIEHHUS CBETA B TOBCEIHEBHOM
YKU3HHU.
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AHanu3 U 00bSICHEHHE SIBJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ uCnoJjib30BaHUEM 3aKOHOB
OTPAKCHUA U IIPCIIOMIICHUA CBCTA

4.2 | JIMH3bI ¥ ONTUYECKUE 6 JIunza. Xox nyueii B muH3e. | [lomydeHnne n3o0pakeHui ¢ TOMOUIBIO
puOOpbI Onrtuueckas cucrema coOuparole u paccenBaroniei JIMH3.
dotoanmnapara, Mukpockona | Onpejenenre GOKyCHOTO pacCTOSIHUS
u Teneckomna. ['ma3 kak U ONITHYECKOU CUJTBI COOMPAIOIICH
ONTHYECKAs CHCTEMA. JIMH3BI.
brmuzopykocTh AHanu3 yCTpoNCTBa U IPUHITUTIA IEHCTBUS
U JATbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmapara, MUKPOCKOTA, TEIECKOIIA.
N3yuenune Moieu T1a3a Kak ONTHIECKON
CUCTEMBI.
AHanu3 siBIEHUN OJIM30PYKOCTH
U JTaJTbHO30PKOCTH, TIPUHIINATIA TEUCTBUS
OYKOB
4.3 | Paznoxenue 6e0oro 3 Paznoxenue 6enoro cBera Hab6nronenue paziosxxeHnus 6e510ro cBeTa
CBETa B CIIEKTP B criekTp. OnbiTel HeIOTOHA. | B CIEKTP.
CloxeHue CreKTpaibHbIX Habmronenune u 00bsICHEHHE OIBITOB
1BeToB. Jlucnepceus cBeTa 10 TTOJTYYSHHIO OEJIOTO CBETA MPH CII0KECHHUH
CBETa pPa3HbIX IIBETOB.
[IpoBenenme 1 0OBICHEHHE OTBITOB
10 BOCITPHUSTHIO I[BETA MPEIMETOB MPHU UX
HAOJIOICHUH Yepe3 IBETOBBIC (DUITBTPHI
(LIBETHBIC OUKH)
Htoro no pazneny 15
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KBaHTOBBIE SIBJIEHUS

5.1 | Ucmyckanue u Omnwitel Pezepdopaa OO6cyxaenue 1eau onbiToB Pezepdopaa
IIOTJIOLIEHUE CBETA Y IJIaHETapHAask MOJIEIIb I10 MCCIIETOBAHNIO ATOMOB, BBIJIBUYKECHHE
aTOMOM atoma. Moznens aroma bopa. | runote3 o BO3MOKHBIX pe3yjIbTaTax OMbITOB

Hcnyckanue U NOrJIoNeHUe | B 3aBUCUMOCTH OT MPEAIIONAracMoro CTpOCHUS

cBera aToMOM. KBaHTBL. aTOMOB, (JOPMYITUPOBAHNE BHIBOIOB

JInHenyaTteie CIeKTpPbI W3 PE3YIbTATOB OIIBITOB.
OO0cyxaeHue NpOTUBOPEUHA MJIaHETaPHOU
MOJIEJIA aTOMa U OCHOBAHUM JIJIsl TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaX AINEKTPOHOB.
HaGnroneHue CrulonHbIX U JIMHEWYaThIX
CIIEKTPOB U3JIy4YE€HUsI PA3JINUHBIX BEIIECTB.
OObsicCHEHUE TUHENYATBIX CIIEKTPOB U3ITyYCHHUS

5.2 | CTpoeHne aTOMHOTO PannoaktuBHOCTE. Anbha-, | OOCYXICHHE BO3MOKHBIX THITOTE3 O MOJICIIAX

aapa

0eTa- 1 raMMa-u3Ty4YeHUsI.
Ctpoenue aTOMHOTO s11pa.
Hyxnonnas moznenb
aTOMHOTO s1pa. M3oTorsl.
PagnoakTuBHBIE
npespauieHus. llepuon
MOJypacrajia aTOMHBIX SIAEP

CTPOCHUA Spa.
Onpenenenue cocrasa siAEp MO 3aJ1aHHBIM
MAacCCOBBIM U 3apsI0BbIM YHCIIAM

Y T10 TIOJIOKEHUIO B IEPUOIMIECKON CUCTEME
AJIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SIpa U €ro
MOJIOKEHHUS B TIEPUOJIMUECKON CUCTEME

MIPU 0-PaIUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-4aCTHIL IO TOTOBBIM
doTorpadusim.

OOHapyXeHue U U3MEPECHUE PATUAITUOHHOTO
(dhoHa ¢ MOMOIIIBIO JO3UMETPA, OIIEHKA €TO
WHTEHCUBHOCTHU.
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Amnann3 OMoJI0THYSCKUX U3MCHEHHH,
MPOUCXOISIIINX TOJT ACHCTBUEM
PaIMOAKTUBHBIX U3TyYCHUH.
Hcnonp30BaHNe paJiMOaKTUBHBIX M3TyYCHUN
B MEJUIINHE

5.3 | SlnepHble peakuuu 7 AnepHble peakuuu. 3akoHbl | Pemenue 3a1a4d ¢ HCNOJIB30BaHUEM 3aKOHOB
COXPAHEHUS 3aps10BOTO COXPAHEHUSI MaCCOBBIX M 3apsJOBBIX YUCEI
1 MacCOBOTO YHCEIL. Ha ONPEJIEIICHUE PE3YJIbTaTOB SACPHBIX
DHeprus CBsI3U aTOMHBIX pEeaKInii; aHAJIU3 BO3MOKHOCTH
anep. CBsi3b Maccel WJIM HEBO3MOKHOCTH SIIEPHON PEAKIIUH.
v oHepruM. Peakimu cunTe3a | OueHKa SHEPTUH CBSI3H sIIEp C UCTIOIh30BAaHHEM
u fenenus auep. Microunuku | hopmyisl DiHIITEHHA.
sHeprun CoJHIA U 3BE3N. OOcyskaeHne NepcreKTUB UCII0Ib30BAHUS
SAnepHas sHEpreTHKa. YIPaBIIEMOT0 TEPMOSAIEPHOIO CUHTE3A.
JlercTBYS paIuOaKTUBHEIX | OOCyKAeHHE IPEUMYIIECTB U KOOI MYECKUX
W3JyYEHUHN HA )KUBBIE po0JIeM, CB3aHHBIX C SICPHON dHEPTETUKOM
OpTraHU3MBI

Hroro no pazaeny 17

IHoBTOpHUTEJIHbHO-0000IAK0IIINH MOLYJIb

IloBTOpEHME 9 Cucremaruzanus BrinonHenue yueOHbIX 3aAaHUH, TpeOyrOIIUX

1 0000I11IeHNE
coJiep KaHus Kypca
bu3uku 3a 7-9 Kaacchl

1 000011IeHHE TTPEMETHOTO
COJICp KaHMS U OITbITa
JIEITEILHOCTH,
PUOOPETEHHOTO

MIPY U3yYEHUU BCETO Kypca
(hU3UKK OCHOBHOTO OOIIIETr0O
oOpa3oBaHws.

JIEMOHCTPAIIMA KOMIIETCHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— IPUMEHEHUS TIOJTYICHHBIX 3HAHUN

TSl HAYYHOTO OOBsICHEHUS (PU3HUUECKUX
SBJICHUM B OKPYXKAIOIEN IPUPOLE,

B IIOBCEIHEBHON KU3HU U BLISABIEHUS
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[ToaroroBka K OCHOBHOMY
roCyJJapCTBEHHOMY
’K3aMeHy 1o (pu3mnKe

TUTs1 O0yYarOIIMXCS,
BBIOPABIIMX 3TOT Y4EOHBIH
npeaMeT

(hbU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHUSI OCBOEHHBIX
AKCIIEPUMEHTAJIBHBIX YMEHUI

JUTSI UCCTIeTIOBaHMsI (PU3UYECKUX SIBJICHUH,

B TOM YMCJIE ISl IPOBEPKHU TUIOTE3

Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemienue pacdyeTHbIX 3a/1a4, B TOM YHUCIIE
MIPEIOIaraoIuX UCIOIb30BaHNE (PU3MUESCKUX
MOJIEJIE 1 OCHOBAHHBIX HAa COJAEPKaHUU
Pa3JIMYHBIX Pa3AeiioB Kypca (GU3UKH.
BrinonHeHue v 3ammura rpymnmnoBbIX

WJIM MTHIMBUAYJIBHBIX POEKTOB, CBSI3aHHBIX
C coJiep KaHHeM Kypca (pU3uKu

Uroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MNPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUS 110 ®PU3UKE

B ¢denepanbHbiX M pernoHaNbHBIX MpOIEAypax OIEHKA KauecTBa 0Opa3oBaHUs
UCIIOJIb3yeTCsl MepeyeHb (KoAU(pUKATOp) pachpeielieHHbIX MO KjaccaM MPOBEPSEMbIX
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTENbHOW MPOrpaMMBbl
OCHOBHOT'0 00I1IeTO 00pa30BaHUs U JIIEMEHTOB COACPKaAHUA M0 (PUBHKE.

7 KITACC

IIpoBepsieMble nMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMslI

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
IPOBEPSEMOTO 00pazoBaTeNbHOMN MPOrpaMMbl OCHOBHOTO 001IEr0 00pa30BaHUs
pe3yJipraTta

1.1 VCITOJIB30BaTh U3yUYEHHBIE TIOHATHUS

1.2 pa3nyaTh SBJIICHUS [0 OINHCAHUIO HUX XapaKTEpHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIMX JaHHOE (PU3HUECKOE
SIBJICHUE

1.3 pacno3HaBaTh IMPOSIBJICHUE M3YUYECHHBIX (PU3WYECKUX  SIBICHUUN

B OKPY’KaloIIeM MHUPE, B TOM uuciie PU3NUeCKue SIBJICHUS B PUPO/IE,
IIPU 3TOM TEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B y4eOHYIO, BBIICIATH
CYILIECTBEHHbIC CBOMCTBA (TIPU3HAKHN) (DU3NUECKUX SIBJICHUMN

1.4 OMKCHIBATh M3YyUYCHHBIE CBOMCTBA TeNl W (DU3MYECKUE SBIICHUS,
UCIIONIb3Ysl (PU3WYECKHE BEJIMYUHBI, MpPU ONUCAHUU MPaBUIBHO
TpPakTOBaTh (U3MUECKUA CMBICI HCHOJb3YEMBIX BEJIUYUH, HX
0003HaY€HUs U €IMHULIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3WYECKYI0 BEJIMYMHY C JIPYTHUMH
BEJIMYMHAMHU, CTPOUTh TpaduKH  HM3YyYEHHBIX  3aBHCHUMOCTEM
(bU3NYECKUX BEITMYHUH

1.5 XapaKTepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBIICHUSI U TMPOLIECCHI,
UCIIONBb3ysd HW3YyYECHHBIE 3aKOHBI, MPH OTOM JaBaTbh CJIOBECHYIO
GOpMyIMpPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHUE

1.6 OOBSICHATh (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM
yuciae W B KOHTEKCTE CHUTyalluid MPaKTUKO-OPHEHTHPOBAHHOIO
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XapaKkTepa: BBIABIATh NPUYUHHO-CIECICTBEHHBIE CBS3U, CTPOUTH
oOBsicHeHHE U3 | — 2 TOTUYEeCKUX IIaroB ¢ ONOpoi Ha 1—2 U3yueHHBIX
CBOMCTBA duznyeckux SIBJICHUH, buznueckux 3aKOHA
WU 3aKOHOMEPHOCTH

1.7

pelmiaTh pacyeTHble 3a7auv B 1 — 2 NEHCTBHsA, UCHOJIB3Ys 3aKOHBI
u GopMyIbl, CBS3bIBAIOIIME (PU3MUECKHE BEIWYHHBI: HA OCHOBE
aHaIM3a yCJIOBUS 3a[a4M 3alUChIBATH KPATKOE YCIOBUE, ITOACTABIIAT
(¢uznyeckue BEIUYUHBI B (OPMYIIbl U POBOJUTH PACUETHI, HAXOJUTh
CHpaBOYHbIE JaHHBIC, HEOOXOAUMBIE I PELICHUS 3a/1a4, OLICHUBATD
PEATUCTUYHOCTD MOJTYYEHHON (PU3UYECKON BETNUNHBI

1.8

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU TOMOIIU
(GU3MYECKUX METOJI0B, B OINHCAaHWU HCCIEIOBAHUS BBIICIATH
IPOBEPSAEMOE MIPEANOJI0KEHNE (runotesy), pasznuyath
U UHTEPHPETUPOBATh MOJYYCHHBIA PE3YJIbTAT, HAXOJIUTh OIIMOKHU
B XOJI€ OIbITA, JeaTh BEIBOJIBI MO €T0 pe3yJibTaTaM

1.9

OPOBOAUTH ONBITHI MO HAONIONEHUI0 (PU3NYECKUX  SIBJICHUH
Wi  (U3MUECKUX CBOWCTB Tel: (POPMYIHpOBaTH MPOBEpSIEMbIE
NPEANnojoKeHUusa, coOupaTh YCTaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/J1 OMbITa U (POPMYIUPOBATH BHIBO/IbI

1.10

BBIIIOJIHATHh MPSMBIE W3MEPEHHUS C HCIIOIb30BAHHEM AHAJIOTOBBIX
U U(PPOBBIX MPUOOPOB, 3aMKUCHIBATH OKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOAUTL  WCCIEIOBAHME 3aBUCMMOCTU  OJHOM  (pusnueckoit
BEJIMYUHBI OT JPYroM C HCIIOJb30BAHUEM TNPSAMBIX HW3MEPEHHU,
y4acCTBOBAaTh B IUIAHUPOBAHUU YYEOHOTO HCCIICIOBAHUS, COOUpPATh
YCTAHOBKY U BBINIOJHATh U3MEPEHMUS, CIIETYsl NPEAJI0KECHHOMY UIaHY,
(bUKCHpOBaTh PE3yJbTAaThl IMOJTYYCHHOM 3aBUCUMOCTH (HH3UUYSCKHUX
BEJIMYMH B BUJIE TIPEAJIOKEHHBIX TaOJIUI] U TpaUKOB, JIeJ1aTh BBIBOIbI
10 pe3yabTaTaM UCCIEIOBAHUS

1.12

IPOBOAUTH KOCBEHHBIE H3MEPEHUS (PU3NUYECKUX BEJIHYUH, CIEHys
MPEJI0KEHHOW MHCTPYKIMU: TPY BBIMOJTHEHUH U3MEPEHUN cOOMPATh
DKCIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYUCIIATH 3HAYEHHE HCKOMOWU
BEJINYUHBI

1.13

coOnrofaTh  MpaBWia TEXHUKH  0O€30MacHOCTH Tmpu  paboTte
C J1abopaTOpHBIM 000PYTOBAHUEM

1.14

YKa3bIBaTh MPUHIIMIIBI AEUCTBHS IPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX MpUOOpOB
U TEXHUYECKUX YCTPOMCTB C IOMOIIBIO MX ONMCAHUA, HUCIOJIb3YS
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3HaHUA O CBOWMCTBAaX (DM3MYECKUX SBICHUH © HEOOXOIUMBIC
dbu3MYecKue 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOJUTH TPUMEPHl (HAXOAUTh WHQPOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCTIOJIb30BAHUS (DU3UIECKUX 3HAHUH B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecreueHus 0€30MacHOCTH MpH 0OpalleHruy ¢ MpudopamMu
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAHECHHS  37I0POBBS
U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO TMOBEACHUSA B OKpY)KaroIIen

cpene

1.16

OCYULIECTBJISATh OTOOp HMCTOYHHKOB MH(popmanuu B cetd HHTepHer
B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSA 3HAHUM M IMyTEM CpPAaBHEHUS Pa3IUYHBIX HNCTOYHUKOB
BBIIETAT, MHGOpPMAIMIO, KOTOpas ABISETCS IMPOTUBOPEUUBOM
WJTU MOKET OBITh HEIOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPH  BBINOJIHEHUM YYEOHBIX 3aJaHUl HAy4YHO-
HOMYJISIPHYIO JIUTEPaTypy (U3HUECKOrO COAEpXkaHHs, CIPaBOYHBIC
MaTepuaiibl, pecypcbl ceth MHTepHeT, BIageTe INpUeMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusl HHPOPMAIMKU U3 OJHON
3HAKOBOW CHCTEMBI B APYTYIO

1.18

co3/71aBaTh COOCTBEHHBIE KPATKHE MMCHbMEHHbBIE U YCTHBIE COOOIIEHNUS
Ha OCHOBE 2 — 3 UICTOYHUKOB MH(OpMAIUK GU3HUECKOTO CONePKAHUS,
B TOM 4YHCJI€ yOJUYHO JeNiaTh KpaTKUe COOOIIEHMS O pe3yibTaTax
MPOCKTOB WJIM Y4YE€OHBIX HCCIEIOBAHUM, TIPU HSTOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIM MOHSATUHHBIN ammapaT Kypca (QHU3uKH,
COITPOBOX/IATh BBICTYIJICHUE MTPE3EHTALIMEN

1.19

IIPU BBINIOJHEHUN YYEOHBIX TPOEKTOB M UCCIEIOBAHUN PACTIPEAEIISTh
00s13aHHOCTH B IPYIIIE B COOTBETCTBUHU C TIOCTABICHHBIMU 3aJ]a4aMH,
CJIEIUTH 3a BBIIOJIHEHUEM IIJIaHA JACHUCTBHM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHbI BKJaJ B JEATEIbHOCTb TIPYIIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aMMOJENCTBUE, YUUTHIBASI MHEHUE OKPYKAFOITUX

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon Kon [IpoBepsieMble 3IEMEHTHI COAEPKAHUS
paszzena | 5JEMEHTa
1 OU3NKA U EE POJIb B ITIO3HAHMU OKPYXAIOIIEI'O MUPA

1.1 dusuka — Hayka O npupone. SBIEHHUS NPUPOJIBIL.
Ou3nyecKue  SIBICHUS: MEXAHUYECKUE,  TEIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
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1.2 dusznueckne BeNMUYUHbI. M3Mepenne Gru3nuecKux BEIUYHUH.
®dusnveckue  npubopel.  IlorpemtHocTs  U3MEpPEHMIA.
MexayHapoaHasi CHCTEMA €IMHUII

1.3 EcrecTBeHHO-HAy4YHBIM METOJI TIO3HAHUSA: HAOIIOJCHUE,
IMOCTAHOBKA HAYYHOIO BOIPOCA, BBIABMKECHUE THUIIOTES,
OKCIEPUMEHT [0  TMPOBEPKE  THUIOTE3, OOBICHCHUE
Ha0II0aEMOTO SIBIICHUS

1.4 Onucanue GU3NIECKUX SIBJICHUH ¢ TOMOIIBIO MOJIeIen

1.5 [IpakTrueckue paboThI:

N3mepeHne paccTOSHAMN.

N3mepenue o0beMa KUAKOCTU U TBEPIOTO Tea.
Omnpenenenue pa3sMepoB MaJIbIX TEIl.

M3mepenue TeMmreparypbl IIpH IOMOILIM  KUIAKOCTHOTO
TEPMOMETpA U AaTUYUKa TEMIEPATYPbI

I[TEPBOHAYAJIbHBIE CBEAEHM A O CTPOEHNU BEIIECTBA

2.1 CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3Mephl.
OnBITEI, TOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA

22 JIBm>kenune dactur] BemecTBa. CBsA3b CKOPOCTH JIBHKECHUS
4acTull ¢ TemrepaTypoil. bpoyHoBckoe nBuxenue, inpdysus

2.3 B3anmoneiicteue YacTUL BEILIECTBA: [IPUTSHKEHUE
Y OTTAJIKUBaHUE

24 ArperaTHble  COCTOSIHMSI  BEIIECTBA: CTPOCHHE Ta30B,
KUJKOCTEM M TBEpAbIX  (KPUCTAUNIMYECKUX)  TelL
B3auMocBsi3p MeEXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJEKYJISIPHBIM
CTPOECHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSIHUMA BOJIbI

2.6 [IpakTruueckue paboThI:

Omenka IraMeTpa aroma METOJIOM pAI0B
(c ucnonpzoBanueM dororpaduii).

OnbITHl IO HAOIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnwITEl MO OOHAPYKEHUIO JTEHCTBUS CUJI MOJICKYJISIPHOTO
MPUTSDKEHUS

JIBVDKEHUE U B3AVUMOJIEMCTBUE TEJI

3.1

MexaHndeckoe JIBUKEeHHE. PaBHOMEPHOE M HEPABHOMEPHOE
JIBUYKCHUE
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3.2 Ckopocte. CpenHsii CKOpPOCTb NpU  HEPAaBHOMEPHOM
JBM>KCHUU. Pacuer ImyTu U BpEMEHU JABUKEHUS

33 SBnenne mHepuuu. 3aKOH MHEpUUU. B3anmojaelcTBue Ten
KaK MPUYMHA W3MEHEHHUS CKOPOCTH IBWKEHHS Ten. Macca
KaK Mepa UHEPTHOCTHU TeJa

3.4 [InoTHOCTH BemiecTBa. CBSA3b MIIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €IMHHUIIe 00beMa BelllecTBa

3.5 Cuita Kak XapaKTEpUCTUKA B3aUMOJIEUCTBUSA TEN

3.6 Cuna ynpyroctu u 3akoH ['yka. U3mepenue cuibl
C IOMOIIIBIO TUHAMOMETpPA

3.7 SlBneHue TATOTEHHMS MW cwia TsbKecTH. Cuila  TSKECTH
Ha JIpyrux miaHerax. Bec rema. HesecomocThb

3.8 Cuna tpenus. TpeHue CKOIbKEeHHs U TpeHHne okos. Tpenue
B [IPUPOJE U TEXHUKE

3.9 CnoxxeHue Cuil, HaNpaBiI€HHBIX IO OJHOW MPSAMOIl.
PaBHOAEHCTBYIOIIAS CHIT

3.10 [IpakTryeckue pabOThI
OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JABUXKEHHUS (LIapuKa
B JKHJIKOCTH, MOJIETTH DJIEKTPUYECKOTO aBTOMOOWJS U TaK
nasuee).
OnpeneneHue CpeIHEN CKOPOCTH CKOJIBXEHUs Opycka
WJIY IIApUKA 110 HAKJIOHHOW TIOCKOCTH.
OmnpeneneHue MIOTHOCTU TBEPJIOTO Tea.
OnbITEI, JEMOHCTPUPYIOIIHUE 3aBUCHUMOCTH PACTSIKEHUS
(nedopmanun) npy)KUHBI OT TPUIIO)KEHHOW CHUJIBL.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIbI TPEHUS
CKOJIb)KEHMsI OT Beca Tejla W XapakTepa CONMpPHUKACAIOIINUXCS
TTOBEPXHOCTEU

3.11 @u3nyecKrue SBICHUA B NPUPOJAC: IMPUMEPHI JBUKCHHS
C Pa3IMYHBIMU CKOPOCTSIMHU B KHWBOM M HEXKUBOU IPUPOJE,
JIeWCTBUE CUJIBI TPEHUSI B TIPUPOJIC U TEXHUKE

3.12 TexHnueckue ycTpoucTBa: IMHAMOMETP, TOAIIUITHUKI

JABJIEHUE TBEPIbBIX TEJI, XKUJKOCTEN U T A30B
4.1 HaBnenune  TBepaoro Tema.  CrocoObl  yMEHBIICHUS

H YBCIIMYCHUA NAaBJIICHUA

68



4.2

JlaBnenue raza. 3aBUCUMOCTh JIaBJIEHUS Ta3a OT oO0bema,
TEMIEPATYPbI

4.3

Ilepenaua naBieHUsS TBEPIABIMU TEJIAMH, >KUJIKOCTSIMHU
u raszamu. 3akoH [lackams. [THeBMaTHUYeCKE MAIITMHBI

4.4

3aBUCUMOCTh  JIaBJICHUS  JKUJAKOCTA  OT  TJIyOUHBI.
I'uapocratnueckuii mapagokc. CooOIIalIMecs COCY/Ibl.
['mapaBIrdecKkue MEXaHU3MbI

4.5

Atmochepa 3emnu u armocepHoe napneHue. [Ipuumnb
CYIIECTBOBAaHMS BO3AyMIHONW 000m0ouku 3emumn. OmbIT
Toppuuennu. 3aBUCUMOCTh  aTMOC(EPHOrO  JIaBIICHUS
OT BBICOTHI HaJl ypPOBHEM MOPsI

4.6

N3mepenue aTMocdepHoro JABJICHUSL. [Tpubopsr
JUUISl UBMEPEHUS aTMOC(EPHOTO AaBICHUS

4.7

JlelicTBHE XKMAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJNO.
Britankuparomas (apxumeoBa) cuia. 3akoH Apxumeaa

4.8

[InaBanue ten. Bo3nyxomiaBanue

4.9

[IpakTrueckue paboThI:

HccnengoBanne 3aBUCHMOCTH Beca Teja B BOJIE OT oObeMa
MOTPYKEHHOU B XKUJIKOCTh YaCTH TEJIA.

OnpenesneHue  BBITAIKUBAIONICH  CHIIBL,  JEUCTBYIOIIEH
Ha TEJO0, IMIOTPYKEHHOE B KUJIKOCTb.

[IpoBepka  HE3aBUCHUMOCTH  BBITAJIKMBAIOUIEH  CHIIBI,
JICMCTBYIONIEN HA TEJIO B KUJIKOCTH, OT MAacChI TeJa.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIOIIEH
CUJIbI, JICUCTBYIOIIEH HA TEJIO B KUAKOCTHU, OT OO0BeMa
MOTPYKEHHOW B KHUJKOCTh YaCTH Te€jla U OT IUJIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU
Y OIPEIICIICHUE €€ IPY30II0AbEMHOCTH

4.10

®dusznuecke SBICHUS B MPUPOJE: BIUSHUE aTMOC(EPHOTO
JIABJICHUS HA )KUBOM OpraHu3M, TIaBaHUE PhIO

4.11

TexHuyeckue  yCTpPOWCTBA:  COOOILAIOLIUECS  COCYIIbI,
YCTPOMCTBO  BOAONPOBOJA,  TUAPABIMYECKHM  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMmeTp

PABOTA, MOIIIHOCTDb, OHEPT A

5.1

Mexanuueckasi paborta
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52

Mexanngeckast MOIITHOCTb

53 [IpocTbie MEXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAs MIJIOCKOCTb.
[IpaBuiIO paBHOBECHS pblUara

54 [IpumeneHue npaBuia paBHOBECHS pbldyara K OJIOKy

5.5 «3o050TOE TIpaBUIIO» MeXaHUkU. KodpduimeHT moje3Horo
JNeUcTBUSL MexaHu3MoOB. IIpocTele MexaHuU3MbI B OBITY
U TEXHUKE

5.6 [ToTeHuMabHAs YJHEPTUU TEJIA, IOJHATOTO HAJl 3EMIIEH

5.7 Kunernueckas s3Heprus

5.8 [lonHas MexaHW4YecKass DJHEPrusa. 3aKOH U3MEHEHUS
Y COXPAHEHUSI MEXaHUYECKON IHEPTUH

59 [IpakTrueckue paboThI:
Omnpenenenue padOThl CUJIBI TPEHUS MPU PABHOMEPHOM
JBH>KCHUU TeJa MO0 TOPU30HTAIbHON MTOBEPXHOCTH.
HccnenoBanre ycioBUi paBHOBECUS pblyara.
N3mepenune KII/] HaKJIIOHHOM MJIOCKOCTH.
N3yueHne 3akoHa COXPAHEHHS] MEXAaHUYECKOW SHEPTUN

5.10 @u3nYeCKUe SBICHUS B IPUPOJE: PbIUArd B TEJIC YEIOBEKA

5.11 TexHuueckue YCTPOMCTBA:! phlyar, ITOJIBUKHBIN

Y HENOJBI)KHBIA OJIOKHM, HAKJIOHHAs IJIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
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8 KVIACC

IIpoBepsieMble nMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpaMMbl

Kox
IIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
00pazoBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOLIET0 00pa3oBaHus

1.1

HCIIOJIB30BaTh ITOHATHUA

1.2

pazuyath SIBJICHUS 10 ONKHCAHUIO WX XapaKTepHBIX CBOMCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPHUPYIOMIUX JaHHOE (PU3HUECKOE
SIBJICHHE

1.3

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3UYECKUX  SIBJICHUU
B OKPY’KaOIIEM MHUPE, B TOM Uuclie GU3MUECKUE SIBIICHUS B IPUPOJIE,
IIPU 3TOM TEPEBOAUTH MPAKTUUECKYIO 33/1auy B y4E€OHYIO, BBIJCISTH
CYILIECTBEHHbIEC CBOMCTBA (TPU3HAKN) (PU3NUECKUX SIBJICHUN

1.4

ONKCHIBATh HM3YYECHHBIE CBOWCTBA TeJl W (PU3MYECKUE SIBICHMUS,
UCIIONIb3Ysl (PU3MYECKHE BEJIWYUHBI, MPU OMNHUCAHUM MPABUIBHO
TpakTOBaThb  (U3WYECKUH  CMBICI  HMCHOJb3YEMbIX  BEJIUYMUH,
0003HaY€HUs U €IMHULIBI (DU3UUECKUX BEIUYHUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO (PU3MYECKYI0 BEJIUYMHY C JPYTHMMH
BEJIMYMHAMHU, CTPOUTh TIpadUKH  HM3YyYEHHBIX  3aBUCHUMOCTEH
(bU3NYECKUX BEITUYUH

1.5

XapakTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHUS U MPOIECCHI,
WCMOJIb3Yysl HW3YYEHHbIC 3aKOHBI, IIPHU O3TOM JaBaTh CIOBECHYIO
GbopMyJIMpPOBKY 3aKOHAa W 3alUChIBAaTh €ro MaTeMaTUYeCKOe
BBIPAYKCHUE

1.6

OOBSACHATH (PU3UYECKUE MPOLIECCHl U CBOMCTBA TEN, B TOM YHUCIE
U B KOHTEKCTE CUTYyallMl NPaKTUKO-OPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJIATh MTPUYUHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
u3 |-2 normyeckux MAaroB ¢ MOMOIIBK 1—2 M3y4EHHBIX CBOWCTBA
bu3NYecKuX SIBICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHbIe 3aJaud B 2 — 3 JEHCTBUS, MCHOJIb3Ys 3aKOHBI
u  (GopMynbl, CBs3bIBaOIIME (U3UYECKUE BEIUYMHBI: HAa OCHOBE
aHaJIn3a yCJOBHUS 3aJaud 3aIlMChIBATh KPAaTKOE YCIIOBUE, BBISBIISITH
HEJIOCTATOK JIaHHBIX JUIS PEIICHUS 3aJa4d, BBIOMpPATh 3aKOHBI
u GopMyIbl, HEOOXOUMBIE NJisi €€ PEeNICHUs, MPOBOAUTH PACUEThHI
W CpaBHUBATh TOJy4YEHHOE 3HaYeHHWE (PU3UYECKON BEIMUYUHBI
C U3BECTHBIMHU JIAHHBIMU

71




1.8

PaCIIO3HaBaATh HpO6JICMI>I, KOTOPbIC MOKHO PCHIMTL IIPHU IMOMOIIH
(I)I/IBI/I‘IGCKI/IX MCTOZO0B, UCITOJIB3Y OITMCAHUC UCCIICIOBAHUS, BBIJICIIATD
IMPOBCPACMOC TIIPCAIIOIOKCHUC, OLUCHHUBATL IIPABUJIBHOCTDL ITOPAIKA
MMPOBCACHUA NCCICAOBAHMA, ACIATh BBIBOAbI

1.9

OPOBOJUTH OMNBITHl IO HAOMIOACHUIO (PU3UYECKUX  SBJICHHUU
WM  (QU3NYECKUX CBOMCTB Tel: (OPMYJIHPOBATH MPOBEPSIEMbIC
NPEANoJIOKEHNs, CcoOUpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOIO
000pyZ0BaHUs, OMUCHIBATH X0/ ONBITA U (POPMYIUPOBATH BHIBOIbI

1.10

BBITIOJIHATh TPSMbIE U3MEPEHUS C HCIOIb30BAHUEM AaHAJIOTOBBIX
npuUOOPOB U AATYUKOB (PU3NYECKUX BEJIMUMH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ yUeTOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH

1.11

IPOBOJUTh  HMCCJIEIOBAHME 3aBUCUMOCTHM  OJHOM  (DPHU3MUECKOU
BEJIMYMHBI OT JPYroM C MCIOJIB30BAHUEM INIPSIMBIX HM3MEPEHUN:
IUIAaHUPOBATH HCCIEAOBaHUE, COOUpPATh YCTAHOBKY M BBIIOJIHATH
U3MEpEHUs, Cleays NpPeUIOKEHHOMY  IUIaHy, (DPUKCHpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOJIULl U TpaduUKOB,
JIeJIaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIIEIOBAHMS

1.12

IPOBOJUTh  KOCBEHHbIE  HM3MEpeHUsi  (U3MYECKUX  BEJIUYMH:
IUIAHUPOBATHh U3MEPEHUS, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenysd NPEMIOKEHHOW WHCTPYKLMH, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI

1.13

coOnoAaTh  MpaBWjla TEXHUKM  0O€30MacHOCTH  mpu  paboTte
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyUYEHHBIX HPUOOPOB
U TEXHUYECKUX YCTPOWCTB C ONOPOM HA WX OMUCAHUA, UCHOJIb3YS
3HaHUSA O CBOMCTBaX (PU3MYECKUX SBJICHHUM U HEOOXOIUMBbIE
(du3nYecKue 3aKOHOMEPHOCTU

1.15

pacrno3HaBaTh MPOCTBIC TCXHHUYCCKHC YCTPOﬁCTBa N U3MCPHUTCIILHBIC
HpI/I60pI)I Mo CXeMaM M CXCMATUYHbBIM PHUCYHKaM, COCTABJIAATH CXCMBbI
QJICKTPHUYCCKHX nenem ¢ MMOCJICAOBATCIIbHBIM W IIapalJICIbHBIM
COCAMHCHUECM  JJICMCHTOB, pas3jn4das  YCIOBHBIC 0003HaYCHUS
9JICMCHTOB J3JICKTPHUYCCKHUX ueneﬁ

1.16

OPUBOAUTH TpPUMEPHl (HAXOAUTh WHGOPMAIMIO O MpUMepax)
IPAKTUYECKOT0 UCTIOIb30BaHUS (PU3NYECKUX 3HAHUN B TIOBCETHEBHOI
YKU3HH JJ1 o0ecrieueHus1 0€30MacCHOCTH MPHU 00paIleHUuH ¢ TpUOOpaMu
U TEXHHYECKUMH  YCTPOHCTBAMH,  COXpPAHEHHUS  370POBbs
U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO MOBEIACHUS B OKPYXKaloLIei

cpene
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1.17

OCYILECTBIATh NOUCK MH(POpMALUHU (PU3UUECKOTO COAEPIKAHUS B CETH
HMHTepHEeT, HA OCHOBE HMMEIOIIMXCS 3HAHUW M IIyTEM CPABHEHUS
JIOTIOJIHUTEIBHBIX MCTOYHHMKOB BBIIEIATh HHPOpPMAIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUUBON MIIM MOKET OBITH HETOCTOBEPHOU

1.18

UCIOJB30BaTh IPU BBINOJIHEHUHM Y4YEOHBIX 3aJaHUi  HAy4YHO-
MOMYJISIPHYIO JIUTEPaTypy (U3HUECKOrO COACpX aHHs, CIPaBOYHBIC
MaTepuaibl, pecypcbl cetn  VIHTEpHET; BiIageTh INpUeMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3zoBaHusi MHPOpPMALMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHbIEC MUCbMEHHBIEC U KPATKUE YCTHBIE COOOIICHUS,
0006m1ass UHGOPMAIUIO U3 HECKOJbKUX HCTOYHUKOB (DHU3UYECKOTO
cCoJlepKaHUsi, B TOM 4YHCJE MyOJUYHO NPENCTABIATH PE3yJIbTaThI
MPOEKTHOW WJIM UCCIEAOBATEIbCKON JEATEIBHOCTH, NPH HTOM
rPaMOTHO HCHOJIb30BaTh W3YYECHHBIM MOHATUHHBIA anmapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIUICHHE MPE3CHTAINEH

1.20

IPU BBINOJIHEHUN YYEOHBIX NMPOEKTOB U HCCIENOBAaHUHN (HU3HUECKUX
IPOLIECCOB pacHpeiesisiTh O0053aHHOCTH B IPYyNIE B COOTBETCTBUHU
C TMOCTABJICHHBIMU 3aJa4yaMH, CJIECAUTh 34 BBIIOJHECHUEM IUIaHA
NEHCTBUIM U KOPPEKTUPOBATH €r0, aJIEKBATHO OIICHUBATh COOCTBEHHBIN
BKJaJ B JEATEIBHOCTh TIPYIIIbI, BBICTPAaUBATh KOMMYHUKAaTHUBHOE
B3aMMOJICEUCTBUE, MPOSIBIISASA TOTOBHOCTh pa3peliaTh KOH(PIUKTHI

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon Kon IIpoBepsieMble 37IEMEHTHI COAEPKAHUS
pa3zena | d>IeMeHTa
6 TEIUIOBBIE ABJIEHUA
6.1 OCHOBHBIE ITOJI0KEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU

CTpPOEHMS BellecTBa. Macca u pazMepbl MOJIEKyNl. ONbITHI,
MIOATBEPKAAIOIINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHN

6.2 Mogenu TBepaOro, *KUJIKOTO U Tra3000pa3HOTO COCTOSTHUMN
BemecTBa. Kprucrammmyeckue u aMmopgHbIe Tena

6.3 OOBbsicHEHUE CBOWMCTB Ta30B, JKUJKOCTEH M TBEPJBIX TEIl
Ha OCHOBE IOJIOKEHUKN MOJIEKYISIPHO-KUHETUYECKOW TEOPUU

6.4 CmaumnBaHN€e U KaOWUISIPHBIC SIBJICHUS

6.5 TennoBoe paciuiupeHue 1 cxaTie
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6.6

Temneparypa. CBsA3b  TemmepaTrypbl CO  CKOPOCTBIO
TEIJIOBOTO JIBUKEHUS YACTHUII

6.7 Brytpennsis sHeprus. CriocoObl M3MEHEHHS BHYTPEHHEH
HHEPTUU: TEIIoNnepeaya U COBEpIICHHE padOThI

6.8 Buapl Temonepenauv: TEIIONPOBOJHOCTb, KOHBEKIIHS,
U3ITyYeHUe

6.9 KosruecTBo TemnoThl. Y 1esibHas TEIIOEMKOCTh BELIECTBA

6.10 TemmooOMeH W TemjioBoe  paBHOBECHE.  YPpaBHEHHUE
TEIUIOBOTO OanmaHca

6.11 [InaBieHrEe W OTBEpPJECBAHUE KPHUCTAJUIMYECKUX BEILECTB.
VYV nenpHasg TEI0TA IUIaBICHUS

6.12 [TapooOpa3oBanue u koujeHcanus. Mcnapenue. Kunenue.
VYnenebHas  Temsiota mapooOpa3oBaHUSA.  3aBUCHUMOCTD
TEeMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHUS

6.13 BnaxHocTs BO3ayxa

6.14 DHeprus TOIINBA. Y AebHas TEIIOTa CTOPAHHUS

6.15 [Tpuniunel paboTsl TerioBsix apurareneit KI1/ termmoBoro
JIBUTatess. TeruioBble NBUTATEIN W 3alUTa OKPYKAIOIIEH
Cpelibl

6.16 3aKOH COXpaHEHMS W IMPEBPAILICHHUS SHEPTUU B TEIIOBBIX
npoiieccax

6.17 [IpakTrueckue padoThI:

OnbIThl MO OOHAPYKEHUIO JEHUCTBUSA CUJI MOJIEKYJIIPHOTO
MIPUTSKECHUSL.

OnbITHl IO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIH
WJIM caxapa.

OnbIThl O HAOJIOICHUIO TETIJIOBOTO PACIIMPEHUS Ta30B,
AKUJIKOCTEU U TBEPJIBIX TEI.

OmnpeneneHue AaBJIeHUs BO3yXa B OJTOHE HITTPUILA.
OnbIThl, JI€MOHCTPUPYIOIIME  3aBUCUMOCTH  JIABJICHUSA
BO3lyXa OT €ro 00beMa U HarpEeBaHUS WM OXJIAXKICHUSI.
IIpoBepka rHUNOTE3bl JIMHEWHOW 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKA JKMJIKOCTH B  TEPMOMETPHUECKOW  TpyOKe
OT TEMIIEPATYPHI.

HaGnronenne w3MeHEHHS BHYTPEHHEH DOHEpPruHM Tela
B pe3yJibTaTe TeIionepeayu U paboThl BHEIIIHUX CHJL.
HccnenoBanue sBJICHHS TeIJIoOOMEHAa TPU CMEIIUBAaHUHU
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XOJIOJTHOW U TOPSTYEN BOJBI.

OrnpenesieHUe KOJMWYECTBA TEIUIOTHI, MOJYYEHHOTO BOIOM
MIPU TEIJIO0OOMEHE C HAarpeThIM METATHYECKUM ITUJIMH]IPOM.
OnpeneneHue  yAeNbHOM  TEMJIOEMKOCTH  BEIIECTBA.
HccnenoBanue mpoiecca UCIapeHus.

OnpenesneHne OTHOCUTENBHOM BIAXKHOCTH BO3/IyXa.
OmnpeneneHue yaeabHON TEIUIOTHI TIaBICHUS JIbJ1a

6.18

duszndeckue SABJICHH A B IIpupoac: IMOBCPXHOCTHOC
HaTAKCHUC U KAIMWJIIAPHBIC ABJICHUA B IIPUPOJAC, KPUCTAJIIbI
B IIPpHUPOAC, HI3JIYUCHHUC COJ'IHHa, 3aMCpP3aHUC BOJOCMOB,
MOPCKHC 6pI/13I>I; O6paSOBaHI/IC POCHI, TYMaHa, HHCA, CHCTa

6.19

TexHuueckue  ycTpoKcCTBa: KaMWUISIpbl,  MPUMEPHI
UCIIOJB30BaHUS KPUCTAJUIOB, >KUAKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOILICHHS JOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JBUTATEIb
BHYTPEHHETO CrOpPaHUs

DJIEKTPUYE

CKHUE U MATHUTHBIE ABJIEHUA

7.1

SHGKTpI/IBaHI/I}I TCII. HBa poaa JNICKTPUUICCKUX 3apsAa10B

7.2

B3anmoneiictBue  3apshkeHHbIX  Teln.  3akoH  Kynona
(3aBUCHUMOCTb CHJIBI B3aUMOJICUCTBUS 3apSKEHHBIX Tell
OT BEJIMUMHBI 3apAJI0B U PACCTOSHUS MEXKY TeJIaMu)

7.3

Onektpudeckoe mnoje. HanpssKeHHOCTh  3JIEKTPUYECKOTO
nons. IlpuHuWn Cyneprno3suuuy  SJIEKTPUYECKUX IOJER
(Ha Ka4eCTBEHHOM ypPOBHE)
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Hocutenun  snexkTpuyeckux  3apsaoB.  DJIEMEHTapHBIM
anekTpudyeckui 3apsan. Crpoenwe aroma. IIpoBomHHKH
Y IADJICKTPUKU

7.5

3aKOH COXpaHEHUsI HIIEKTPUIECKOTO 3apsiaa

7.6

DNEeKTpUUYECKUN TOK. YcnoBus CYILLIECTBOBAHUSA
ANEKTPUYECKOr0 TOKA. ICTOYHMKHN OCTOSIHHOTO TOKA

7.7

JleHicTBUSL DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHUTHOE). DJIEKTPUYECKUM TOK B KHUIKOCTSIX U razax

7.8

Onektpuyeckas  uenb. Cuna  Toka.  DIEKTPUYECKOE
HaIpsHKEHUE

7.9

ComnpoTuBiieHHE TPOBOJHMKA. YJIEIbHOE COINPOTUBIICHUE
BEIIECTBA

75



7.10

3akoH Oma Ji71s yJacTKa UEenH

7.11 [TocnenoBarensHOE 151 MapasuieIbHOE COEMHEHHE
ITPOBOJIHUKOB

7.12 PaboTta u MOUTHOCTH ANIEKTPUUECKOTO TOKA. 3aKoH J[Koyris-
Jlenria

7.13 DJeKTpuueckue e U MOTPEOUTENH DIECKTPUYECKOU
sHepruu B ObITY. KOopoTKoe 3ambIkaHue

7.14 IlocTtostHabIe MarHuTel. B3amMmoaelcTBHE  ITOCTOSHHBIX
MarHuTOB

7.15 MaruuTtHoe nosne. MarautTHoe noJie 3eMJIi U €ro 3HaYCHHE
IS KM3HU Ha 3eMiie

7.16 OneIT Opcrena. MarHUTHOE TOJE AJIEKTPUUECKOTO TOKA.
[IpuMeHeHuE FIEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBiE MAarHMUTHOIO TMOJISI Ha MPOBOJAHUK C TOKOM.
DJIEKTPOJBUIATENIb ITOCTOSTHHOTO TOKa. lcmosb3oBaHue
AIEKTPOABUTATEIIEN B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

7.18 OmnbiTel @apazess. SIBneHHE NEKTPOMArHUTHON MHIYKIUU.
[IpaBuino Jlenua

7.19 Onektporeneparop. CrnocoObl TMOTYYEHHs DJICKTPUUECKOU
DHEPTUH. DICKTPOCTAHIIMUA HA BO30OHOBIISIEMBIX HCTOYHUKAX
SHEPTUH

7.20 [IpakTrueckue padoThI:

OnwITEl TT0 HAOIIOAEHUIO DJIEKTPU3ANN TEN HHIYKIIHCH
U TIPU COMTPUKOCHOBEHUH.

Uccnenosanue JICUCTBUA 3JIEKTPUYECKOTO OJIA
Ha TIPOBOIHUKH U JUDJICKTPHUKH.

COopka u mpoBepka pabOTHl DIEKTPUUECKOW  IIEeTH
MTOCTOSTHHOTO TOKA.

W3mepenre u peryaupoBaHie CHIIbI TOKA.

N3mepenne u perympoBaHre HAMPsHKEHNUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HUIYIIErO Yepes
PE3UCTOP, OT CONMPOTHBIICHUS PE3UCTOpPAa W HAMPSHKECHUS
Ha pe3UCTOpE.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUIECKOTO
COMPOTHUBJICHUSI TIPOBOJHUKA OT €r0 JJIUHBI, ILIOMIATH
MIOTIEPEYHOTO CEUEHUS U MaTepuaa.
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[TpoBepka npaBuia CJIOYKEHUS HaIpsKEHUN
IIPHU MOCIEA0BATEIbBHOM COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia AJis CWIbl TOKa NpPH MapajijieIbHOM
COEIMHEHUH PE3UCTOPOB.

Omnpenenenre padoThI ANEKTPUUIECKOTO TOKA, UAYIIETO Yepes
pe3ucTop.

Onpenenenue MOILIHOCTH AIIEKTPUYECKOTO TOKa,
BBIJICIISIEMON HA PE3UCTOPE.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA, UIYILIETO YEpeE3
JAMIIOYKY, OT HAIIPSIKEHUS Ha HEM.

Omnpenenenue KIIJ[ HarpeBaTens.
HccnenoBanre MarHUTHOTO B3aMMOJEHCTBUSL MOCTOSTHHBIX

MAarHuToOB.
I/I3y‘—I€HI/Ie MAardvMTHOI'O 11OJIA IOCTOAHHBIX MAIrHUTOB IIPHU UX
06T>€,Z[I/IHCHI/II/I " pa3acCIICHHUU.

Hccnenoanue JEUCTBUS AIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJKY.
OneITsl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI

B3aUMOJECUCTBUSA KaTyLIK! C TOKOM U MarHuTa OT CHJIbI TOKA
Y HAIIPaBJICHUS TOKA B KaTYIIKE.

WN3ydyeHne pAeUCTBUS MAarHUTHOTO TIOJISL HA IIPOBOJHHUK
C TOKOM.

KoncTpynpoBanue u uzydueHue paboThl JIEKTPOBUTATEIS.
N3mepenue KIIJI anmekTpoaBurareibHONM yCTaHOBKH.

OneIThl TIO WMCCIEAOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOM
WHIYKIWU: WCCIICIOBAHUE W3MEHEHU 3HAYEHHUS
Y HAIPaBJICHUSI UHAYKIHMOHHOTO TOKa

7.21 du3nyecKre ABJICHUS B NPUPOJAE: IIEKTPUUECKUE SIBJIICHUS
B arMmocepe, DIEKTPUYECTBO JKHUBBIX  OPraHU3MOB,
MarHuTHOE 1oJje 3eMi, Apeld moirocoB, pojb MarHUTHOTO
MOJISL 7151 5KM3HU Ha 3emiie, OJIIPHOE CUSTHUE

7.22 TexHuyeckre yCTpPOMCTBA:  AJIEKTPOCKOI,  aMIIEPMETP,

BOJIBTMCTP, Pe€OCTAT, CUCTYHK BHGKTPHQCCKOfI 9HCPIruu,

AIIEKTPOOCBETUTEIILHBIE pubOpBHI, HarpeBaTelIbHbIE
AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
NPENOXPAHUTENN,  DJIEKTPOMArHuT,  3JEKTPOJABUIATEIb

IMOCTOSHHOI'O TOKa, TCHEPATOP IMOCTOSAHHOI'O TOKA
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9 KJIACC

IIpoBepsieMble nMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpaMMbl

Kox
IIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
00pazoBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOLIET0 00pa3oBaHus

1.1

HCII0JIB30BAaTh U3YYCHHBIC ITOHATHA

1.2

pazuyath SIBJICHUS [0 OINHMCAHUI0O UX XapaKTePHBIX CBOWMCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOMIUX JaHHOE (U3HUECKOE
SIBIICHHE

1.3

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3UYECKUX  SIBJICHUU
B OKPY’KalOIIEM MHUPE, B TOM Yuclie PU3NUECKUE SIBJIICHUS B IPUPOJIE,
IIPU 3TOM TEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO, BBIICIATH
CYILIECTBEHHbBIEC CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBJICHUMN

1.4

ONKCHIBATh HM3YYECHHBIE CBOWCTBA TeJl W (PU3MYECKUE SIBICHMUS,
UCIIONIb3Ysl (PU3MYECKHE BEJIWYMHBI, MPU OMNHCAHWM MPABHIBHO
TpakTOBaThb  (U3UYECKUH  CMBICI  HMCHOJb3YEMbIX  BEJIHYHUH,
0003HaY€HUs U €IUHULIBI (DU3UUECKUX BEIUYHUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO (PU3MYECKYI0 BEJIUYMHY C JPYTHMMH
BEJIMYMHAMHU, CTPOUTh TIpadUKH  HM3yYEHHBIX  3aBUCHUMOCTEH
(bU3NYECKUX BEIUYUH

1.5

XapakTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHUS U MPOIECCHI,
WCMOJIb3Yysl HW3YYEHHbIC 3aKOHBI, IIPHU O3TOM JaBaTh CIOBECHYIO
GbopMyJIMpPOBKY 3aKOHAa W 3alUChIBAaTh €ro MaTeMaTUYeCKOe
BBIPAYKCHUE

1.6

OOBSACHATH (PU3UYECKUE MPOLIECCHl U CBOMCTBA TEN, B TOM YHUCIE
YU B KOHTEKCTE€ CUTYallMi NMPaKTUKO-OPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJIATh MTPUYUHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
U3 2-3 JOTrMYECKHX IIAroB C MOMOIIbK 2—3 W3Y4YEHHBIX CBOWCTBA
bu3NYecKuX SIBICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHble 3ajauyu (omuparoluecss Ha CcUCTeMy Hu3 2-3

ypaBHCHUH), WCIONB3yS 3aKOHBI H  (OPMYJIbI, CBS3BIBAIOIINC
dbu3nUecKkue BENUYMHBI: HA OCHOBE aHalW3a YCJOBHUS 3aJlauu
3alMCBHIBATh ~ KPATKOE  YCJIOBHE,  BBIIBIATH  HEAOCTAIOIIHE
Wi W30BITOYHBIC JIaHHBIC, BBIOMpPATh 3aKOHBI W  (POPMYIIHI,

HGO6XOI[I/IMBIC IJIs1 pCIICHUsA, IIPOBOAUTL PaACUCTbhl M OLCHHUBATH
PCATUCTUIHOCTD IMMOJYUYCHHOT'O 3HAUCHUA (1)I/I3I/I‘ICCKOI\/’I BCINYHHBI
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1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPHU MOMOIIU
(bU3UYECKUX METOJI0B, UCTIOB3YS OTICAHUE UCCIIEOBAHMS, BHIJCISITh
MPOBEPSEMOE TMPEIOJI0KEHHE, OLIEHUBATh MPABUIBLHOCTH MOPSIIKa
MPOBEICHUSI MCCIEOBaHUS, JeNlaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUM U OTIBITOB

1.9

OPOBOAUTH ONBITHI TIO0 HAOMIONECHUI0O  (PU3UYECKUX  SBICHUHN
WK (PU3MYECKUX CBOMCTB TEJ: CAMOCTOSATEIBHO COOMPATh YCTAHOBKY
U3 N30BITOYHOTO HAbOpa 000pyI0BaHUS, OMUCHIBATH XOJI OBITA U €r0
pe3yabTaThl, GOPMYyITUPOBATH BHIBOIBI

1.10

NPOBOJAUTh TIPU HEOOXOJUMOCTH CEpPHUI0 TIPSAMBIX H3MEPCHHMH,
OTIpeJIeNisisi CpeHee 3HAYeHUE H3MepseMoN BeaHYuHbl (POKyCcHOE
paccTosiHie coOuparoliel JIMH3bI), 000CHOBBIBATH BBHIOOp crocoba
U3MepeHust (M3MEPUTEITLHOTO Tprdopa)

1.11

IPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIUYUH
C MCIOJIB30BAHUEM MPSIMBIX U3MEPEHUI: IIJIAaHUPOBATH HCCIIEOBAHUE,
CaMOCTOATENbHO COOUpaTh YCTAaHOBKY, (PUKCHpOBAaTh pe3yJbTaThl
NOJlyYEHHOW 3aBUCUMOCTU (DU3MUECKUX BEJIMYMH B BHJE TaOIUI]
U TpauKOB, JIeJaTh BHIBOABI IO PE3yJbTaTaM HCCIEA0BaHUS

1.12

NPOBOAUTh  KOCBEHHBIE  M3MEPEHUS  (U3UYECKUX  BEJIMYMH:
MJIAHUPOBATh U3MEPEHUsI, COOUPATh AKCIEPUMEHTAILHYIO YCTAHOBKY
Y BBINOJHATh H3MEPEHUS, CIEAysd IPEIIOKECHHOW HWHCTPYKIINH,
BBIUHCIISITh 3HAYEHHWE BEIWYMHBI W AHAJIM3UPOBATH IOJYYECHHBIC
PE3yIbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUN

1.13

coOnoAaTh  MOpaBWjla TEXHUKM  0O€30MacHOCTH  mpu  paboTte
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

pasznuyaTh OCHOBHBIC MPU3HAKU W3YYCHHBIX (PU3NYECKUX MOJIEIICH:
MaTepuajibHas TOUKa, a0COJIOTHO TBEPIOE TEJIO, TOUCUHBIM HCTOUHUK
CBETA, JIy4, TOHKas JIMH3a, IUIaHETapHasi MOJEJb aroMa, HyKJIOHHAs
MOJENb aTOMHOTO sIpa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyUYEHHBIX MNPHOOPOB
U TEXHUYECKHUX YCTPOWCTB C ONOPOM HA WX OMUCAHUA, UCHOJIB3YS
3HaHHWSA O CBOMCTBaX (PU3MYECKUX SBJICHUM U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTU

1.16

UCIIONB30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTEIIBHBIX npudOpoB
Y TEXHOJIOTMYECKHUX MPOLECCOB MPU PEHICHUH y4eOHO-TTPAKTUYECKUX
3a]1a4, ONTUYECKHE CXEMBI JIsl MOCTPOCHUS N300paKEHUN B TIOCKOM
3epKajie U coOuparomien JMH3e
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1.17

NPUBOJUTH TPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TpHUMEpax)
MPAKTUYECKOTO UCTIOJIb30BaHUS (DU3UIECKUX 3HAHUH B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecreueHus 0€30MacHOCTH MpY OOpaIleHruy ¢ MpudopamMu
U TEXHUYECKUMH  YCTPOHCTBAMH,  COXpPAHEHHUS  370POBBs
U COONIIONIEHUSI HOPM 3KOJOTHYECKOTO TMOBEACHUSA B OKpYKaroIlen

cpene

1.18

OCYIIECTBIIATH TOUCK HHPOPMAUU PU3NIECKOTO COACPKAHUS B CETH
NHTepHeT, CcaMOCTOSTENbHO (OPMYJIHpYs TOUCKOBBIA  3aIpoc,
HaXOJAUTh MYTH  OMNpEACICHUS JOCTOBEPHOCTH  IMOJYYCHHOU
uH(pOpMaIlUM HAa OCHOBE HMEIONIMXCS 3HAHUW U JIOMOJHHUTEIbHBIX
HMCTOYHHUKOB

1.19

WCIIOJB30BaTh TMPU  BBIMOJHEHUM Y4YEOHBIX 3aJlaHM  Hay4dHO-
MNOMYJISIPHYIO JIUTEpaTypy (HU3UYECKOTO COJEpKaHMs, CIPABOUYHbBIC
MaTepualibl, pecypcbl ceTth VIHTepHEeT; BIaAeTh NOpHEeMaMU
KOHCHEKTUPOBAHUS TEKCTa, peoOpazoBaHus UHGOpMAIUU U3 OJTHOU
3HAKOBOW CHCTEMBI B APYTYIO

1.20

co3JaBaTh COOCTBEHHbIE MHCHBMEHHBIE M YCTHBIE COOOIICHHUS
Ha OCHOBE MH(OpPMalMK U3 HECKOJbKUX HMCTOYHUKOB (DU3UYECKOTO
collepKaHusi, MYOIMYHO TPEACTABIATh PE3YyIAbTaThl MPOCKTHOM
WA UCCIIEIOBATEIIbCKOM JEATENBHOCTH, IIPAU 3TOM T'PaMOTHO
VCII0JI30BAaTh U3YUYECHHBIN NOHATUMHBIM aIllapaT u3y4aeMoro paszaesa
GU3MKKM W CONMPOBOXAATh BBICTYIJICHHE MPE3CHTAllMEed C y4eTOM
OCOOCHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

IIPU BBIMIOJIHCHUHM YYCOHBIX MPOCKTOB M MCCISIOBAaHUA (DU3NUSCKUX
MIPOIIECCOB pacHpeAeisiTh 00S3aHHOCTH B TpyMNIle B COOTBETCTBUU
C TIOCTABJICHHBIMHM 33aJayaMH, CJCIUTh 3a BBINOJHEHUEM ILUIaHA
NEeWCTBUN M KOPPEKTUPOBATH €T0, aJIeKBAaTHO OLICHUBATh COOCTBEHHBIN
BKJIQJT B JEATEIIBHOCTh TPYIIbI, BBICTpPAaUBaTh KOMMYHUKATHUBHOE
B3aMMO/ICHCTBHUE, IPOSBIIAS TOTOBHOCTH pa3periaTh KOH(PIUKTHI

IIpoBepsieMble 3J1eMEeHTBI COAEPKAHUS

Kon Kon [TIpoBepsieMbie 37IEMEHTHI COAEPKAHUS
pazaena | dJeMEHTa
8 MEXAHUYECKUE SABJIEHUA
8.1 Mexanunueckoe aBmxeHrne. MarepuanbHas Touka. Cucrema
oTcyeTa
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8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE NPSAMOJIMHENHOE JBUKEHUE

8.4 HepaBHOomepHOEe mpsMoiinHEHOEe JBMKeHUE. CpenHss
M MrHOBEHHAas CKOPOCTb Te€ja TMpU HEPABHOMEPHOM
JIBUKCHUU

8.5 Yckopenue. PaBHOyCKOpEHHOE MPSAMOJIMHEUHOE ABUKEHUE

8.6 CBoOonanoe nagenue. OnelTel [ annies

8.7 PaBHOMEpHOE nBMKEHUE IO OKPY)KHOCTH. [lepnon n wactora
oOparieHus. JIuneiinas u yTII0Bast CKOpOCTH.
L{eHTpOCTPEMUTEIBHOE YCKOPEHUE

8.8 ITepBe1it 3ak0H HproTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tpernii 3akoH HeroToHa

8.11 [IpyHIMT CynEeprO3ULINY CHT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cuuia TpeHUs: CHIIa TPEHUS CKOJIBKEHUS, CUJIa TPEHUSI TTOKOS,
JIpyTH€ BUABI TPEHUS

8.14 Cwuita TSHKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHS. Y CKOPEHUE
CBOOOIHOTO ITaJIEHUS

8.15 Jsmxenue mianer Bokpyr Connua. IlepBasg kocmuueckas
CKOpoCTh. HeBecoMOCTh U Tieperpy3ku

8.16 PaBHOBecue maTepHalibHOM TOYKU. AOCOJIOTHO TBEPIOE
TEJIO

8.17 PaBHOBecHe TBEpHOro TEma € 3aKPEIUICHHOW  OCBIO
BpanieHuss. MoMeHT criibl. L{eHTp TsxecTn

8.18 Nmnynsc Tena. U3smenenune nmnyinsca. UMmnyibe cusl

8.19 3aK0OH COXpaHEHMS UMITYJIbCA

8.20 PeakTuBHOE JBUXKEHUE

8.21 MexaHnnueckas padoTa 1 MOIITHOCTh

8.22 Pabota cun Tsxkectd, ynpyroct, TpeHusi. CBs3b SHEPIUU
U paboThI

8.23 IToreHmanbHas 3Heprus Tena, MOJIHIATOrO Ha/l TOBEPXHOCTHIO

3eMin
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8.24

[loTeHIMaNIbHAsA SJHEPT U CKATOU IPYKUHBI

8.25

Kunernueckas OHCPIHUA. TeopeMa 0 KHHETUYECKOM OHCPIun

8.26

3aKOH COXpaHEHU MEXaHUYECKOUN SHEPTUn

8.27

[TpakTrueckue pabOTHI:

Onpenenenne cpeaHel CKOPOCTH CKOJBXKEHUS Opycka
WJIM IBYDKCHHMS IIIAPUKA 110 HAKJIOHHOM IJIOCKOCTH.
OmpeneneHue yCKOpPEHUs Tella IIPH PABHOYCKOPECHHOM
JBIDKECHUH 110 HAKJIOHHOM TIOCKOCTH.

HccaenoBanue 3aBUCUMOCTH ITYyTH OT BPEMECHHU

Ipyd  PAaBHOYCKOPEHHOM  JIBUXKEHUHM 0O€3  HadalbHOU
CKOPOCTH.

[IpoBepka THIOTE3BI: €CAM TIPH  PABHOYCKOPECHHOM
JBIDKEHNHN 0€3 Ha4aJIbHON CKOPOCTH ITyTH OTHOCSTCS KakK PsiJT
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKHU
BPEMCHU OJTMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS
OT CHJIbI HOPMAJIBHOTO JIABJICHUSI.

OmnpeneneHue ko3hGUITMEHTa TPSHHUS CKOJIBKCHUS.
Omnpenenenre KECTKOCTU TPYKUHBI.

Omnpenenenre padbOTHI CUJIBI TPEHUS TPH PABHOMEPHOM
JIBIKEHUU TeJa M0 TOPU30HTATIBLHOM MMOBEPXHOCTH.
Onpenenenne pabOTHl CUJIBI  YIIPYTOCTH TMPU  TOABEME
rpy3a C HCHOJIb30BAHUEM HETMOJBUKHOTO U TOJBMKHOTO
0JIOKOB

8.28

dusznyeckue SIBJICHUS B npupoac: MNpUJIMBBI KW OTJIIMUBBEI,
JABHKCHHC IIJIIAHCT ComHeuHoOM CUCTCMBbI, PCAKTHUBHOC
JABHIKCHUC KUBBIX OPTaHU3MOB

8.29

TexHuueckue YCTPOWCTBA: CIIUJIOMETD, JaTYUKHU
TIOJIOKEHUSI, PACCTOSIHUSL U YCKOPEHUS, PAKETHI

MEXAHNYECKUE KOJIEBAHM A 11 BOJIHBI

9.1 Konebarenbnoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKHU
KoJie0aHUM: TIepro/I, 4acToTa, aMIUIUTY1a

9.2 MaremMarndeckuil 1 NpyXUHHbIN MasTHUKU. [IpeBpaiienue
HHEPTUU MPH KOJIeOaTETLHOM JIBHKEHUH

9.3 3aryxatonme KonebaHus. BpIHyXzIeHHble — KoOJeOaHUS.

Peszonanc
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94 Mexanuyeckue BOJIHBL. (CBOWCTBA MEXAHUYECKUX BOJIH.
[IpononibHbIE W TONEpPEYHbIC BOJHBL. J[JIMHA BOJHBI
U CKOpPOCTh €€ paclpocTpaHeHus. MexaHHuecKue BOJIHBI
B TBEPJIOM TeJl€, CEICMUYECKUE BOTHBI

9.5 3ByK. ' pOMKOCTB ¥ BbICOTa 3ByKa. OTpa)xxe€HHE 3ByKa

9.6 Wudpa3Byk 1 yabTpa3ByK

9.7 [IpakTyeckue padbOTHI:
OnpeneneHue  4yacToThl M mepuoja  KoJjeOaHHid
MaTeMaTUYECKOTO MasiTHUKA.
OmnpeneneHue 4acToThl U MEPHOJIa KOJeOaHUN MPYKUHHOTO
MasTHUKA
WccnenoBanne  3aBUCHMMOCTH  Tepuojia  KoJsieOaHuM
MOABEIICHHOTO K HUTHU I'Py3a OT IJIMHBI HUTH.
WccnenoBanre  3aBUCHMMOCTH  Tepuoja  KoJsiebaHUM
MPY>KUHHOTO MasiTHUKA OT MAcChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH nepuoaa KoJeOaHui
rpy3a, TMOJBEIICHHOTO0 K HUTU, OT MacChl TIpy3a
U KECTKOCTH MpY>XUHbI. 3MepeHune yckopeHus cBOOOIHOTO
najieHus

9.8 @dusnyecknue SBICHUS B IMPUPOJE: BOCIPUITHE 3BYKOB
)KUBOTHBIMM,  3EMJIETPSICEHHE, CEUCMUYECKUE  BOJIHBI,
I[yHAMH, 9XO

9.9 TexHrnueckue  yCTpOMCTBA:  3XOJIOT,  HCIIOJIb30BAaHUE
yJIbTpa3ByKa B ObITY U TEXHUKE

10 SJIEKTPOMATHUTHOE ITOJIE U 9JIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DNEKTPOMAarHuTHOE IOJIe.  DJEKTPOMArHUTHBIE  BOJIHBIL.
CBoOiICTBA PJEKTPOMATHUTHBIX BOJTH

10.2 [ITxana 3IeKTPOMarHMTHHIX BOJIH

10.3 OnexkTpomMaruuTHas npupona cBera. (CKOpOCTh  CBeTa.
BomnHoBBIE CBOMCTBA CBETA

10.4 [IpakTrueckue paboThI:
N3ydeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C IMOMOIIBIO
MOOHMIIBHOTO TeedoHa

10.5 dusnyecKkue SBJICHUS B IPUPOJIC: OMOJIOTHYECKOE ICHCTBHE

BUJUMOTO,  yJIbTpauOJETOBOIO U  PEHTTEHOBCKOTO
W3IIy4EHUN
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10.6 Texanueckue YCTPOMCTBA: VICITOJIb30BaHUE

AIIEKTPOMATHUTHBIX BOJH JIJIsl COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA

11.1 JlyueBas monens cBera. Microunnku cBerta

11.2 [IpsAMosIMHEITHOE pacIpOCTpaHEHUE CBETA

11.3 Otpaxenue cBeta. [mockoe 3epkano. 3aKkOH OTPaXKEHUS CBETa

114 [Ipenomnenue cBera. 3aKkoH mpesiomieHusa ceeta. [lomHoe
BHYTPEHHEE OTPAXKEHUE CBETA

11.5 JIunza. Xon aydeit B IMH3E

11.6 OnTtuyeckass  cuctema  (oroamnmapara,  MHKPOCKOIa
U TeJecKona

11.7 ['ma3 KaKk  ONTHYECKas cucrema. bim3opykocTs
U JaTbHO30PKOCTh

11.8 Pa3znoxenue Oenoro ceera B cnektp. OnbiTel HbloTOHA.
CioxeHune CreKTpaiabHbIX IBETOB. Jlucnepeuns cBera

11.9 [IpakTrueckue paboThI:
HccnenoBanve 3aBUCHMOCTH yIila OTPAXEHUS CBETOBOIO
Jy4a OT yrIJia MaJeHusl.
N3yuenne  XapakT€pUCTUK  M300pak€HUA  MpeIMeTa
B IIJIOCKOM 3€pKaje.
HccnenoBanye 3aBUCUMOCTH yTJIa MIPEJIOMIIEHUSI CBETOBOTO
Jy4a OT yrjla NaJeHusl Ha TPAHULE «BO3IYX — CTEKIIO».
[Tonyuenne n300paskeHU ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (pOKyCHOTO pacCTOSIHUSL M ONITUYECKOM CHJIBI
coOuparonien JTUH3bI.
OmnbITHI IO Pa3I0KEHHUIO OEJI0r0 CBETa B CHEKTP.
OnbITEl MO BOCHPUSITHIO I[BETA MPEIMETOB TIPU  UX
HAOJIOICHUH Yepe3 1BETOBbIE (PUITBTPHI

11.10 dusnueckue ABIeHUA B mpupoie: 3aTMeHusa Comnuia u JIyHbl,
I[BETA TeJI, ONITUYECKUE SIBJICHUs B aTMocdepe (IBeT HeOa,
pedpakuus, pagyra, MUPax)

11.11 TexHudeckue ycTpoWCcTBa: OYKH, MEPHUCKOI, (poToammapar,
ONTUYECKHE CBETOBO/IbI

12 KBAHTOBBGIE ABJIEHUA

12.1 OmneiTel Pezepdopaa u minanerapHas mojaens aroma. Mojenb

aroma bopa
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12.2

Hcnyckanne u MOIJOIIEHWE CBETa aToMoM. KBaHTHIL
JInHenyaTteie CIIEKTPBI

12.3

PagnoaktuBHOCTh. AJba-, 6eTa- 1 raMMa-U3Ty4eHUs

12.4

Crpoenue atomHoro sigpa. HykioHHass Moziellb aTOMHOTO
sapa. M30Torbl

12.5

PannoaktuBHble mpeBpamienus. [lepwon momypacnana
aTOMHBIX sIIEp

12.6

H,Z[CpHBIe PCAKIHH. 3aKOHBI COXpAaHCHUA  3apsAa0BOIO
1 MaCCOBOI'O YHCCJI

12.7

9Hepm;1 CBA3HW aTOMHBIX SA1CDP. CBs13b Macchl U OHCPI'un

12.8

Peakiuu cuHTe3a U AeneHus saep. MICTOYHUKK sHEpruu
ComHLa u 3Be3]11

12.9

Snepnas sHepreruka. JleicTBUE paAMOAKTUBHBIX U3ITyYCHUN
Ha YKUBbIE OPTaHU3MBI

12.10

[IpakTrueckue paboThI:

HaGOmomenne  CIUIOMIHBIX W JIMHEWYATBIX  CIEKTPOB
U3ITyUYEHUSI.

HccnenoBanue TPEeKOB: U3MEPEHUE DHEPIUM  YaCTHUIIBI
10 TOPMO3HOMY TTyTH (110 (hoTorpadusam).

N3mepenne panroakTuBHOTO (hoHA

12.11

dusnueckne  SBICHHUS B IPUPOAE:  €CTECTBEHHBIN
paguoaKkTUBHBIN (DOH, KOCMUYECKHUE JIYYd, PaAUOAKTUBHOE
W3JIy4YCHUE IIPUPOIHBIX MHHEPAJIOB, NEUCTBUE
PaIUOAKTUBHBIX U3JIyYCHUN HA OPraHr3M YEJIOBEKa

12.12

TexHuyeckue ycTporucTBa: CIIeKTPOCKON, UHANBUYaIbHbIN
JIO3UMETpP, Kamepa Buiibcona
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MNPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUS 110 ®PU3UKE

Jl7iss TpoBeICHUST OCHOBHOTO TOCYJAapCTBEHHOTO JK3aMeHa 1o ¢u3uKe (najee —
OI'D no ¢usuke) Ucnoab3yeTcs: nepeueHsb (KoaudukaTop) MpoBepsieMbIX TpeOOBaHUN
K pe3yabTaTaM OCBOCHHsI OCHOBHOHM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
00pa30BaHMsI U AJIEMEHTOB COJICPIKAHUSI.

IIposepsiembie Ha OI'D no ¢usuke TPedOBAHUA K Pe3yJbTATAM OCBOCHUS OCHOBHOM
o0pa3oBaTe/ibHO NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUA K TPEAMETHBIM pe3yJIbTaTaM 0a30BOro
IIPOBEPSIEMOTO YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBbI
TpeOOBaHUS OCHOBHOTI0 00111€T0 00pazoBanus Ha ocHoBe PI'OC
1 [Tornmanue poau GU3NKK B HAYYHOU KAPTUHE MUPA;

c(hOpMUPOBAHHOCTH 0A30BBIX MPECTABICHUIN O 3aKOHOMEPHOMU CBSI3U
Y IO3HABA€MOCTH SIBJICHUH IPUPOJIbI, O POJIU HKCIIEPUMEHTA B PU3UKE,
0 CUCTeMOOOpa3yroliei poiiu PU3NKU B pa3BUTHH €CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTUH, 00 IBOJIIOLNN (PU3NYECKUX 3HAHUHN U UX POJIU
B IIEJIOCTHOM €CTECTBEHHOHAYyYHOW KAapTUHE MHpa, O BKJIAJAe
POCCHUHCKUX U 3apyOCKHBIX YUCHBIX-(DHU3UKOB B Pa3BUTHE HAYKH,
OOBSICHEHHE TPOLIECCOB OKPYXKAIOIIEr0 MHpA, Pa3BUTHE TEXHUKU
Y TEXHOJIOTUH

2 3HaHUs O BUAAX Marepuu (BEIIECTBO U MOJE), O ABUKEHUU KaK
croco0e CylecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOU TEOPUU
CTpOEHUS BEIIECTBA, O (PU3UUYECKOW CYITHOCTH SBJICHUM TPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHUE PA3INYATh SABJICHUS 10 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OINBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (U3NUECKOE
SIBJICHUE;

yYMEHUE Paclo3HaBATh MPOSBICHUE U3YUYECHHBIX (PU3UUECKUX SIBJICHUMN
B OKPYXKAaOIIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOMCTBA
(MpU3HAKK)

3 Bnagenue ocHOBaMM MOHATUHWHOTO armapara U CHMBOJHYECKOTO
s3bIKa (PU3UKY U UCTIOIB30BAHUE UX IS PEIICHUS yUeOHBIX 3aJ1ay;
YMEHHE XapaKTepU30BaTh CBOWCTBA TN, (PU3NYECKUE SIBICHUS
U TIPOILIECChl, HUCIMOJB3Yys (PyHIaMEHTAIbHBIE U AMIIUPUYECKHE
3aKOHBI
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YMeHHe ONriChIBaTh N3yYCHHBIC CBOMCTBA TN U (PU3UYCCKUE SIBIICHUS,
UCITIOJTB3YsI (PU3HUECKIE BETMUYUHBI

Brnamenue OCHOBaMH METOJOB HAy4YHOTO TIO3HAHHSI C YYETOM
COOJTIO/ICHUSI TTPAaBUIT OE30IIACHOTO TPY/Ia:

HaOmoeHue (U3NYECKUX SIBICHUN: YMEHHE CaMOCTOATEIhHO
coOMpaTh HSKCIIEPUMEHTANbHYI0 YCTAaHOBKY W3 JaHHOrO Habopa
000pyIOBaHMUS TI0 MHCTPYKIIMHU, OMTUCHIBATH XO/I OIBITA U 3AITHCHIBATh
ero pe3yabTaThl, (HOPMYITUPOBATH BEIBOJIBL;

IPOBEICHNE MPSIMBIX U KOCBCHHBIX U3MEPEHHUN (PH3HUYCCKUX BEINYHH:
yMEHUE IUIAaHUPOBaTh HM3MEPEHUsS, CaMOCTOSTEIbHO COOMpATh
OKCIIEPUMEHTAJIBHYIO ~ YCTAaHOBKY IO HMHCTPYKIIMH, BBIYHUCIIATH
3HAYCHWE BEJIMYMHBI M aHAIM3HPOBATH MOJYYCHHBIE PE3yIbTaThI
C YYETOM 3aJJaHHOH MMOTPEITHOCTH PE3yIbTaTOB U3MEPEHUIA;
NPOBECHHE HECIOKHBIX  AKCIEPHUMEHTAJBHBIX  HCCIEIOBAHUIA;
CaMOCTOSITEIGHO ~ COOMpaTh  AKCIEPHUMEHTAIBHYI0  YCTaHOBKY
W TPOBOAWTH WCCICIOBAaHUE TI0 WHCTPYKIUH, TIPEACTABISATH
NOJyYCHHbIE 3aBHUCUMOCTU (DU3NYECKHX BEIWYMH B BHJE TaOJIHIL
U TpauKOB, YYHTHIBATH MOTPEIIHOCTH, JIEJIaTh BBIBOJBI TIO
pe3yabTaTaM MCCIeT0BaHMS

[lonumaHnue  XapaKTepHbIX  CBOWMCTB  (PU3MYECKUX  Mojemei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJEIN CTPOCHUS
ra3oB, XUIAKOCTEH W TBEPABIX TeN, IUIAaHETapHas MOJENIb aroMma,
HYKJIOHHasi MOJEJIb aTOMHOTO Sapa) W yMEHHWE TMPUMEHSTh HUX
JUTsl OOBsICHEHUS (PU3UYECKUX TPOIECCOB

YMeHne oObICHATh (PU3MYECKHE MPOLIECChl U CBOWCTBA TEJN, B TOM
YUCJI€ W B KOHTEKCTE CHUTyallMd NPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTHU, BBIABIISITh NPUYMHHO-CIIEJACTBEHHBIE CBSI3U
U CTPOUTH OOBSCHEHUE C OTIOPO HAa U3YUEHHBIE CBOMCTBA (PU3NYECKUX
SIBJIEHUH, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEININ

YMeHue pemarh pacueTHble 3aiaud (Ha Oa3ze 2-3 ypaBHEHMI),
UCIIONIb3Ysl 3aKOHBI M (OpMyJibl, CBS3BIBAIOUIME (PU3HUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBATH KPATKOE YCIOBHE 3a/auH,
BBISIBJIATh HEJIOCTAIOLIME JaHHbIE, BHIOMpATh 3aKOHBI U (POPMYIIBI,
HEOOXOMMbIE JJIsl €€ PEIICHUs, UCTIOIb30BaTh CIIPABOYHbIC JaHHbIE,
IPOBOJUTH PAacyYeTbl M OLIEHMBATh PEATHCTHYHOCTH IOJYYEHHOIO
3HauYeHUA (PU3NYECKON BEIMYUHBI; YMEHHE ONPENEiaTh Pa3MEPHOCTh
(bU3MYECKON BEIMUMHBI, TOTYYEHHOMN MPU PEIICHUH 33 a4H

YMeHue XapakTepu3OoBaThb IPUHLMIBL  JACHUCTBHS TEXHUYECKUX
YCTPOWCTB, B TOM YHCJIC OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
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TCXHOJOTHYCCKUX IMPOUCCCOB IO MX OIMMCAHHIO, HUCIIOJIb3YyA 3HAHUA
O CBOMCTBax (1)I/ISI/I‘-I€CKHX SIBICHUM M HCO6XOI[I/IMI>I€ (i)I/ISI/I‘-IGCKI/Ie
3dKOHOMCPHOCTHU

10

YMeHHE  UCIOJIb30BaTh 3HAHUA O  (U3HYECKUX  SBIICHUAX
B IIOBCEIHEBHOM JKHM3HH JJII oOecreueHus 0e30IacHOCTH
Ipu OOpameHUd C OBITOBBIMH IPUOOpAaMH W TEXHUYCCKHMH
YCTPOWCTBAMH, COXpaHEHHUS 3J0POBbS U  COOJIOJACHUS HOPM
DKOJIOTHYECKOTO TIIOBEJICHUS B OKPYXKAIOIICH Cpene; TOHMMaHHE
HEOOXOJMMOCTH TPUMCHCHHS JTOCTHKCHUN (DU3UKA M TEXHOJIOTHH
JUTSL palliOHATIBHOTO TIPUPOIOTIOIB30BAHUS

11

OnbIT moMCKa, NpeoOpa3oBaHUS W MPEJCTaBICHUS HHPOpPMAIUU
(U3UYECKOro COAEP)KAHHUSI C HCIOJIb30BAaHUEM HWH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUI;

YMEHHE OLEHUBATh JOCTOBEPHOCTh IMOJYYEHHOHM WH(pOpMALUU
Ha OCHOBE UMEIOLINXCS 3HAHUM U JIOIIOJIHUTEIIBHBIX HCTOYHUKOB;
YMEHUE UCIO0JIb30BaTh MPH BBINOJTHEHUH YUYEOHBIX 3aJaHUN HAYyYHO-
NOMYJSIPHYIO JTUTEPaTypy (PU3UUECKOTO COJAEPKAHMS, CIIPABOYHbIE
MaTepHaJbl, pecypcsl cetu IHTepHeT;

BJIaJeHUEe 0a30BbIMU HaBbIKaMHU HpeoOpa3zoBaHusi HHGOPMALIH
W3 OJHOM 3HAKOBOM CHCTEMBI B JPYIyH; YMEHHE CO31aBaTh
COOCTBEHHbIE NUCHBMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMaIMU U3 HECKOJIBKUX NCTOYHUKOB

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

Kon IIpoBepsieMblii 3TIEMEHT COIEPIKAHMS
| MEXAHUYECKUE ABJIEHUA
1.1 Mexannueckoe aBWKeHHE. MarepuanbHass Touka. (Cucrema oOTcCUeTa.
OTHOCUTENIBHOCTD IBUKEHUS
1.2 PaBHOMepHOE U HEpaBHOMepHOE ABUKEeHUE. CpenHsis ckopocTb. DopMmyna
JUIS1 BBIYUCIIEHUSI CPEHEN CKOPOCTH:
S
vV=_
t
1.3 PaBHOMEpHOE NIPAMOJIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPAMHATHI TeJla
OT BPEMEHU B CJIy4ae paBHOMEPHOT'O MPSMOJUHEHHOTO ABUKEHUS:
x(t) = Xo + Vt.
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I'padmku 3aBUCMMOCTH OT BpPEMEHH AJI MPOEKIMH CKOPOCTH, MPOCKIUH
[IEpEMEILECHNs], IIyTH, KOOPAMHATHl IPU PABHOMEPHOM IPSMOJIUHEUHOM
JBIKECHUN

1.4 3aBUCUMOCTh KOOPAMHATHI Te€JIa OT BPEMEHH B CIydae paBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO IBUKECHUS:
t2
x(t) =x,+vy t+a, - —.
2
DopMyJIbI 11 MPOSKITUHU TIePEMEIIICHHS, TIPOCKIIMHA CKOPOCTH U MPOESKITNH
YCKOPEHHUSI IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKECHUMU:
t2
s.()=vy, - t+a, - —,
2
v.(H)=v,, +a,-t,
ax(t) = const,
Vax® — Vix® = 2axSx.
I'paduku 3aBUCHMOCTH OT BPEMEHHU JJISI IPOCKIIMKM YCKOPEHUS, TTPOCKIIUH
CKOPOCTH, MPOCKIUU MEPEMENICHUs, KOOPAUHATHI TP PaBHOYCKOPEHHOM
MPSIMOJIMHEUHOM JIBMOKEHUU
1.5 CBoboaHoe nagenune. opMyiibl, onuchiBarole CBOOOHOE MAJEHUE Tella
10 BEPTUKAJIU (ABMYKEHHE TeJIa BHU3 UM BBEPX OTHOCUTEIIBHO MTOBEPXHOCTH
3emim). I'paduku 3aBUCHUMOCTH OT BPEMEHH IS NMPOCSKIIUU YCKOPEHUS,
MPOEKIIMM CKOPOCTH W KOOPAWHATHI TPH CBOOOJHOM TMAJCHUM Teja
110 BEPTUKAJIU
1.6 CkopocTh PaBHOMEPHOT'O JBHKEHHS TeNa IO OKpYyKHOCTU. HarmpasiieHue

CKOpOCTH.
dopMya 715 BBIYUCIECHUS CKOPOCTH Yepe3 PANyC OKPYKHOCTH H TIEPHO.T
oOpareHus:

_2mR
—T .

1%

[lenTpocTpeMurenibHOE ycKopenue. HanmpaBieHne eHTpOCTPEMUTEIIBHOTO
yckopenusi. DopMmyia 11 BBIYUCICHUS] YCKOPEHUS:

dopMmyiia, CBA3BIBAIONIAS TIEPUO] I YACTOTY OOpAIICHHUS
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1.7 Macca. [1ImotHOCTB BemecTBa. @opMmyiia Juisi BEBIYUCIEHUS TUIOTHOCTH:
m
pP=—
%
1.8 Cuna — BektopHas pusnueckast BenuuuHa. CiioxkeHue cui
1.9 SABnenne nnepunu. [lepsoiii 3akoH HproTOHa
1.10 | Bropoii 3akoH HeroTOHA:!
F=m-a.
CoHamnpaBleHHOCTh  BEKTOpa YCKOPEHHMsSI Tela M BEKTOpa  CHIIbI,
JNEUCTBYIOIIEH HA TEJIO
1.11 | BzaumopgeiictBue Ten. Tperuii 3akoH HeroTOHAa:
by ==F_,
1.12 | TpeHne nokost U TpeHUE CKOJbKeHUs. DopMya 1 BBIYUCICHHUS MOIYJIS
CUJIBI TPEHUS CKOJIbKEHHUSL:
F,=u-N
1.13 | lepopmanus tena. Yupyrue u Heynpyrue aedopmanuu. 3aK0H yIpyrou
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHOE TATOTEHUE. 3aKOH BCEMUPHOTO TSATOTEHUS:
m,-m
F=G-_' 2.
R2
Cuna TsxecTH. Y CKOpeHUE CBOOOIHOIO MaIeHUs.
dopMyna AJ1s BBIYUCIICHUSI CUITBI TSKECTH BOJIM3H MOBEPXHOCTH 3EMITH:
F=mg.
JBmxenne tuiaHer BOkpyr Connma. IlepBas kKocMuYecKkass CKOPOCTb.
HesecomocTs u neperpysku
1.15 | Umnynbe Tena — BEeKTOpHas (pu3nyeckasi BeIMYMHa.

p=my

Nmnynbe cuctemsl Tel.
N3menenune nmnyibsca. IMmysibe cuitbl
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1.16

3aKOH COXpPaHEHHUs UMITYJIbCa JUIsl 3aMKHYTOM CHCTEMBI TEJI:

p=m,v,+m,v, =Const.

PeakTtuBHOC JABMKCHHC

1.17

Mexannueckast pabora. @opmyna sl BHIYUCICHUS paOOThI CHIIBL:

A = Fscosa.

MexaHuueckas MOIITHOCTb.

A
N=_

t

1.18

Kunetnueckas u IMOTCHIMAJIbHAA DHCPT .
CDOpMy.TIa JJIs1 BBIYUCIICHUA KUHETUYECKOM 9HCPIuu:

Teopema 0 KHHETUYECKOWU SHEPTHH.

(DOpMYJIa JJIA BBIYHMCIICHUS HOTGHI_[I/IaJIbHOﬁ OHCPI'UHU TCJIa, IIOAHATOIO HA

3emIieit:

E, = mgh

1.19

Mexannueckas SHEPTUs:

E=E +E,.

3aKoH coxpaHeHusi MexaHudyeckod osHepruu. Dopmyna i
COXpPaHEHHSI MEXAaHUYECKON SHEPTUU B OTCYTCTBUE CUJI TPEHUSL:

3aKOHa

E = const.

[IpeBpanieHre MEXaHUYECKOW SHEPTUHU NTPYU HATMYUU CUIIbI TPEHUS

1.20

IIpocTbie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poryar. MoMEHT CHIIBI;

M = FL

VY ciioBue paBHOBECHS phlyara:

Mi+M,+..=0.

[ToaBM>KHBINA U HETIOABUKHBIN OJIOKH.

II0JIE3HasA

KITJI mpoCThIX MEXaHU3MOB, '~

3aTpadycCHHas1
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1.21

JlaBneHue TBEpAOro Tena.
®opmyia 1 BBIYMCIEHUS JAaBJICHHS TBEPAOTO TeNa:

p=_.
S

JlaBnenue raza. AtmocdepHoe AaBiIeHHE.
I'uapocratrueckoe AaBJIECHUE BHYTPU KUJKOCTH.
dopmyia 1Jig BBIYUCIEHUS JABJICHUS] BHYTPU KUIKOCTHU:

P =pgh+ Py
1.22 | 3akon [Tackans. ['uapaBnuueckuii mpece
1.23 | 3akon Apxumena. @opMyna Ajisi ONPENCICHUS BBITAIKUBAIOUIEH CHUJIBI,
JENCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B )KUJIKOCTh WJIU T'a3:
F Apx. = pg V
VYcnosue nnaBanud Tena. [InaBanue cyioB U BO34yXOIUIaBaHUE
1.24 | Mexanuueckue KojiebaHUsl. AMIUIMTYJa, MEPUOJ] U YacTOTa KOJICOaHHIA.
1
®opMyia, CBSI3bIBAIOIAsA YACTOTY U IEPUOJ KoeOanmii: V= _
T
1.25 | Maremarnueckuii W TPYKUHHbIA MasTHUKHU. [IpeBpailenne sHepruu
pU Kos1e0aTeIbHOM JABHKEHUN
1.26 | 3aryxaronue koaedanus. BeinyxneHHble KoneOanus. PezonaHc
1.27 | Mexanuueckue BOJHBIL. [IpoaoabHbIE U TONIEpEYHBIE BOJIHBIL. [[T1MHA BOITHBI
U CKOPOCTb PacpOCTPaHEHUS BOJIHBI:
A=v-T
1.28 | 3Byk. ' poMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPAaHULIE
nByX cpel. IHdpa3Byk U ynbTpa3ByK
1.29 | IIpakTuyeckue paboOThI

HN3mepenune cpegHen mI0THOCTH BEIIECTBA; apXUMEIOBON CHUIIBI; dKECTKOCTH
NPY>XKUHBL, KOd(PPHUILIMEHTA TPEHUSI CKOJIbKEHUS; pa0OThI CUJTBI TPEHUS, CHITBI
YOPYTOCTH; CPETHEN CKOPOCTH JBIKEHHUS OpyCKa MO HAKJIOHHOM MJIOCKOCTH;
yCKOpeHHus: Opycka MpU JBIKEHHH [0 HAKJIOHHOW TIJIOCKOCTH, YacCTOTHI
U Tepuoja KojieObaHW MaTeMaTHYeCKOTO MasTHHKA; YaCcTOThI M Tepuojaa
KoJeOaHuil TPYKUHHOTO MAasTHUKA; MOMEHTa CHWJIbI, JIEHCTBYIOIIETO
Ha pbluar; paboThl CWIbl YNPYrOCTH MPHU MOJBEME Tpy3a C MOMOIIBIO
HETOJBIKHOTO OJI0OKa; paldOThl CHJIBI YIPYrOCTU MPU TMOJBEME Tpy3a
C TIOMOIIIBIO ITOJBHXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEOBON CUJIBI OT 00BbEeMa MOTPYKEHHON
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YacTH TeJla U OT IJIOTHOCTH KUJKOCTH; HE3aBUCHUMOCTU BBHITAJIIKMBAIOIIEH
CUJIBI OT MAacChl TE€Ja; CHJIbI TPEHUS CKOJBXEHHUSI OT CHJIbl HOPMAJIBHOTO
JaBJCHUST W OT poJa MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIICH
B IIPYKUHE, OT CTeNeHu AedopMalliy NPY>KUHBL, YCKOPEHUsI OpycKa OT yriia
HaKJIOHA HaIpaBJsIoNmel; mepuoaa (YacTOThl) KoJeOaHWUH HUTSIHOTO
MasiTHUKAa OT JJIMHBI HUTH; MEpPHOJa KOJIeOAaHUW MPYNKUHHOTO MasiTHUKA
OT MAacChl Tpy3a M MKECTKOCTH TMPYKUHBI; UCCIEAOBAHUE HE3aBUCHUMOCTH
nepuojia KoiaeOaHuii HUTSHOTO MasiTHUKA OT MacChl Tpy3a.

[IpoBepka yca0BuUsl paBHOBECHSI phluara

1.30

@uznueckue SBICHHUS B IPUPOJE: NPUMEPHI JIBWKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JXMBOW W HEKHMBOM NPUPOJE, IACHUCTBUE CHUJIBI TPECHUS
B IIPUPOJE U TEXHUKE, IPWINBBI U OTIIMBBI, JBH)KEHHE IIaHEeT CONIHEYHON
CHUCTEMBI, PEAaKTUBHOE [BWKEHHE JKMBBIX OpPraHW3MOB, PbIYarud B TeEJE
YeJI0BEKa, BIUSHUE aTMOC(EPHOTO JAaBJIECHUS Ha )KUBOM OpraHu3M, IJIABaHHUE
pBIO, BOCHpUATHE 3BYKOB >KMBOTHBIMHU, 3€MIIETPSICEHHE, CEMCMHMUYECKUE
BOJIHBI, IlyHAMU, X0

1.31

TexHuueckue ycTpocTBa: COUAOMETpP, JATUYMKHU TOJOKEHUSI, PACCTOSHUS
U YCKOpPECHHS, JUHAMOMETD, TMOIIMITHUKNA, PAKEThl, PhIYar, ITOBHKHBIN
W HETOJBIWKHBIA OJIOKW, HAKJIOHHAS IIIOCKOCTh, IMPOCTHIE MEXaHH3MBI
B ObITy, cooOmawmuecs COCyIbl, YCTPOWCTBO  BOJOINPOBOJA,
TUAPABINYECKUNA TIPecC, MaHOMETpP, OapoMeTp, BBICOTOMEp, IMOPIITHEBOU
HAcOC, apeoMeTp, DOXOJIOT, MWCIOJIb30BAHUE VYIBTPAa3ByKa B  OBITY
U TEXHUKE

TEIIIOBBIE ABJIEHUA

2.1

OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KHHETHYECKON TEOpUU CTPOCHUS
BeliecTBa. Mojenu TBEpAOro, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHUMN
BemecTBa. Kpucrammuyeckue u aMmopgHbIe Tena

2.2

JIBrokeHue yactul, BemiecTBa. CBs3b CKOPOCTH  JIBMDKCHHMSI YaCTHII
¢ TeMrieparypoil. bpoyHoBckoe aBwxkenue, nudpdy3us

23

CmauuBaHue 1 KallMJJIAPHBIC SABJICHUSA

24

TemnoBoe paciupCHUC U CKATUC

2.5

TennoBoe paBHOBECUE

2.6

Buytpennsisa sneprusi. Pabota u Teruonepeaada kak criocoObl H3MEHEHUS
BHYTPEHHEWN YHEPIUU

2.7

BI/II[BI TCILIOIICPCAAYN: TCIIIIOIIPOBOAHOCTD, KOHBCKIUS, U3JTYUCHHUC

2.8

HarpeBanne wu oxnaxaenue Tten. KoaudecTBO TEmmoTel. Y aenbHas
TEIUIOEMKOCTD:
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Q=cm(tz —t)

29 3aKOH COXpaHEHHUsI SHEPTHUH B TEIUIOBBIX ITpolieccax. Y paBHEHUE TEILIOBOTO
Oananca:
Q+Q+..=0
2.10 | Hcnapenue u koHAeHcanus. MI3MeHeHHe BHYTPEHHEN 3HEPIUU B IIpoLiecce
WCIIApEHUS] M KOHJeHcanuu. KumeHwe XuOKoCTH. YaenbHas TeIuloTa
napooOpazoBaHMsL:
L=="
m
2.11 | BmaxxHocTs BO31yXxa
2.12  |IlnmaBmeHne w KpucTauM3anus. FI3MeHeHue BHYTpPEHHEW 3HEpPIruu
IPY IUIABJICHUN Y KPUCTAJUIM3ALUU. Y I€JIbHAs TEIJI0TA IIJIaBICHUS:
A="_
m
2.13 | BHyTpeHHsS 3HEpPrusl CrOPaHHs TOIUIMBA. Y JAEJIbHASI TEIJIOTa CTrOPAHMUS
TOIUIUBA!
qg=—
m
2.14 | Ilpunuuns! paboTsl TeruoBbix Asuratenei. KI1/ TemoBoro asuraresns
2.15 | IlpakTudeckue paboThI
WN3mepenne  yaenpHOM — TEIUIOEMKOCTH  METAUIMYECKOr0  LUIMHAPA,
KOJINYECTBA TEIUIOTHI, ITOJYYEHHOIO BOJOW KOMHATHOM TEMIIEPATYPHI
(PMKCUPOBAaHHOM Macchl, B KOTOPYIO OMNYILIEH HAarpeTblii LHIUHAID;
KOJIMYECTBA TEIUIOTHI, OTIAHHOTO HAarpeThIM LIHJIMHIAPOM, ITOCJE OIYyCKaHUS
€ro B BOJy KOMHAaTHOM TEMIIEPATypPbl; OTHOCUTEIBHON BIAXKHOCTH BO31yXa;
YIEIBHOM TEIUIOTHI IJIABJIEHUS JIbJA.
HccnenoBanne M3MEHEHHs TEMIIEPATYPbl BOABI ITPU Pa3IMYHBIX YCIOBHSIX;
ABJICHUSl TEIUIOOOMEHA NpPHU CMEIIMBAHUM XOJIOAHOM W TOpSYe BOJBI;
IIPOLIECCA UCTIAPEHUS
2.16 | ®usnueckue ABJICHHS B IPUPOJE: TOBEPXHOCTHOE  HATSHKECHUE
Y KalWUIIPHBIE SIBJIEHUS B MPUPOJE, KPUCTAIUIBI B NPHUPOJAE, U3ITyUEHUE
Connia, 3amep3aHue€ BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHEsl, CHETa
2.17 | TexHuyeckue yCTPOWCTBA:  KaNWUISAPbl, MPUMEPbl  HCIOJIb30BAHUSA

KPUCTAJUIOB, UJKOCTHBIA TEPMOMETpP, NATYUK TEMIIEpATypbl, TEPMOC,
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CHUCTEMa OTOIUICHHS TOMOB, THTPOMETPHI, IICUXPOMETP, NapoBas TypOHHa,
JIBUraTelIb BHYTPEHHETO CrOPAaHMs

OJIEKTPOMAIT'HUTHBIE ABJIEHUA

3.1

Onextpuzanus Tei. /[Ba Bua 3NeKTpUUYECKUX 3aps 0B

3.2

B3aumogeiicTBue 3apsbkeHHbIX Tell. 3akoH Kynona

33

3aKoH COXpPAaHCHHU:A SJICKTPUICCKOI'O 3apsiaa

34

Dnektpuyeckoe nojie. HampsikeHHOCTh 3iekTpudeckoro mnoss. [MpuHiun
CYTIEPIIO3UIINU STIEKTPUUECKUX MOJieH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocuremm QJICKTPHUUICCKUX  3apAO0B. I[eﬁCTBﬂe QJICKTPHUYCCKOI'o I10JIA
Ha JJICKTPHUYCCKUC 3apAabl. HpOBOI[HI/IKI/I U JUSJICKTPUKH

3.6

ITocTOSTHHBIN EKTPpUYECKUIN TOK. J[eMcTBHS 3iieKTpruueckoro Toka. Cumia
Toka. Hanpsioxenue.

=7
t

3.7

DNeKTpUYECKOE COMTPOTHUBIICHUE. Y IEIbHOE IIEKTPUIECKOE COMPOTUBIICHUE:

gt
S

3.8

3akoH OMa 15 yyacTKa 3JIEKTPUUECKOM LIeTH:

3.9

[TocnenoBarenbHOE COETUHEHUE MPOBOTHUKOB:

I] :IZ;U:U1 +U2;R=R1 +R2.
HapaHHeHBHOC COCINHCHUC HpOBOI[HI/IKOB paBHOFO COHpOTI/IBHeHI/Iﬂ:

R
U=U:I=1+1;:R=",
1 2 1 2 2

CwmelanHble COeAMHEHUS TPOBOIHUKOB

3.10

PaboTa 1 MOIIIHOCTB 3JIEKTPUYECKOTO TOKA.

A=U-1-P=U"1

3.11

3akoH [>xoyins-JleHna:

Q=1 R-t
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3.12

OneiT Opcrena. MarHuTHOE 1MOJI€ NMPSMOI0 MPOBOJHHMKA C TOKOM. JIMHHMH
MarHATHOW MHIYKIUU

3.13 | MarHuTHO€E MOJI€ MOCTOSIHHOIO MarHuta. B3anmMoaencTBrue MOCTOSHHBIX
MarHuTOB

3.14 | JlelicTBHe MarHUTHOTO IOJIsl HA TPOBOJIHUK C TOKOM

3.15 OnbiThl @apajed. SABneHuE 3JIeKTPOMarHuTHON MHAYKIUU. [IpaBuio JleHna

3.16 | [IpakTudeckue pabOThI
N3MepeHne SIEKTpUYECKOTO CONPOTHUBICHUS PE3UCTOPA; MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOThI MEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, BO3HUKAIOLIETO B MPOBOJHUKE
(pe3ucTophl, JaMIIOYKa), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;
3aBUCHUMOCTH COMNPOTUBJICHUS OT JUIMHBI TMPOBOJHUKA, IUJIOMIAJAN €ro
MONEPEYHOr0 CEYEHUS U YAECTBHOTO COTPOTUBIICHUS.

ITpoBepka MpaBUIIa TUTSt AIEKTPUYECKOTO HaIpsKEHUS
MpU MOCTETO0BATEIbHOM COCIMHEHUU TPOBOJHUKOB; MpaBWia JJIsl CHUIIbI
ANEKTPUYECKOTO TOKAa MpH NapajlieIbHOM COEIWHEHUU IPOBOAHUKOB
(pe3ucTOophI U JTAMITOYKA)

3.17 | ®usuyeckue SBICHUSA B MPUPOJE: IIEKTPUUECKHE SIBICHHS B aTtMocdepe,
ANEKTPUYECTBO JKUBBIX OPTraHU3MOB, MarHUTHOE TOJie 3emid, Jpeitd
MOJIOCOB, POJIb MAarHUTHOTO TOJISI JUIsl JKU3HU Ha 3eMiie, MOJSIpHOE
CUSIHUE

3.18 | TexHHUYECKHE YCTPOWCTBA: ANEKTPOCKOII, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CYETYUK JJIEKTPUUYECKOM HSHEPruu, IJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONTPUOOPHI (mpumepsl), AJIEKTPUUYECKUE
NPEAOXPAHUTENHN, JIEKTPOMArHUT, 3JEKTPOABUraTeNlb MOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSHHOTO TOKa

3.19 | DnekrpomarauTHele BOJHBI. [IIkana sneKkTpoMarHuTHBIX BOJIH

3.20 | JIyueBas moneinb cBeta. [IpsiMonuHEHOE pacIpOCTpAaHEHUE CBETA

3.21 | 3akoH otpaxkeHus ceta. [lnockoe 3epkaino

3.22 | IIpenomieHue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 | llucniepcus cBera

3.24 | JIunza. Xon nyued B imH3e. POKYCHOE pacCTOSHUE JIMH3BL. OnThyeckas
CuJIa JIMH3bIL:

D=1/F
3.25 | I'ma3 kak ontuueckas cucrteMa. OnTudyeckue npudopsl
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3.26

[IpakTrueckue paboThI

N3mepenne onTHYeCcKO# CHITBI COOMpAroIIei IMH3bI; (POKYCHOTO pacCTOSHHS
cobuparomield JuH3BI (10O CBOWCTBY paBEHCTBA pa3MEpOB NpeaMeTa
U W300paKeHMs, KOorja TpeIMeT pacloJioKeH B JBOWHOM (okyce),
MoKa3aTeJs MPEJIOMIICHHUS CTEKJIA.

HccnemoBanne CBOWCTBA HM300paKEHUsS, TMOJYYCHHOTO C IOMOIIBIO
coOuparolel TUH3bI, U3MEHEHUS (POKYCHOTO PACCTOSHUS BYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTHU YTJIa MPETOMIICHHS CBETOBOTO JIyda OT YIJa MMajeHUs
Ha TPaHMIIE «BO3AYX — CTEKIIO»

3.27 | ®usnueckue sBieHUs B npupoxe: 3atmeHuss CosiHua u JIyHbI, 1BeTa Tell,
ONTHYECKHE ABJICHUS B aTMocdepe (11BeT HeOa, pedpakiusi, paayra, MUPax)

3.28 | Texuuuyeckue ycTpOWCTBa: OYKH, MEPUCKOI, (oToammapar, ONTUYECKHUE
CBETOBO/IbI

+ KBAHTOBGLIE ABJIEHUA

4.1 PangnoaktuBHOCTh. Anb(a-, Oera-, raMma-usnydeHus. Peakuun anbga-
u OeTa-pacmaja

4.2 OneiTel Pezepdopaa mo paccesnuro anbda-yactuil. [lnanerapHas mojaenb
aToma

4.3 CocraB atomHoOro siapa. M3otorsl

44 [Iepuon nonmypacraga aTOMHBIX sI€p

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsSI0BOTO U MAaCCOBOT'O YK CEN

4.6 dusnueckre SBICHUS B TMPUPOJIC: €CTECTBEHHBIM pPaJIMOaKTUBHBINA (OH,
KOCMUYECKHE JIy4YH, PAJUOAKTUBHOE H3JyYEHUE IMPUPOIHBIX MUHEPAJIOB,
NEUCTBUE PATMOAKTUBHBIX M3JIyYEHUN HA OPTAHU3M YEJIOBEKa

4.7 TexHuyeckue yCTpOWCTBA: CHEKTPOCKON, WHAMBHUAYAJIBHBIA JIO3UMETD,

Kamepa BuiibcoHa, syiepHasi 3HepreTuka
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