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IHosicHuTeNLHAA 3aNIUCKA

Pabouast mporpamma npenmera YI10.07.01. «®Duszuka» mnsa oOyuaromuxest /—9
KJIACCOB Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs COCTaBJIeHA HA OCHOBE TPeOOBaHUMN
K pe3yJibTaTaM OCBOCHMSI OCHOBHOW 0Opa30BaTelbHOM MpOrpaMMbl OCHOBHOT'O OOIIEro
oOpa3oBaHusi, MpeacTaBiIeHHBIX B denepasbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHAapTe OCHOBHOro obmiero oOpaszoBanus ([Ipuka3 Munnpocsemenuss Poccum ot
31.05.2021 Ne 287), B ®enepanbHoii 00pa3oBaTeIbHON MpOrpaMMe OCHOBHOTO OOIIEro
obpazoBanmsi ([Ipukaz MunnpocBemenus Poccuum ot 18.05.2023r. Ne 370 «O6
yTBepXkAeHUH (pernepanbHO  00pa3oBaTeNbHOM MPOrpaMMbl  OCHOBHOTO  OOIIEro
obpazoBanusi»), OPIl no ¢usuke, nporpamme Bocnutanuss AHO IIO «lllkona
KJIACCMYECKOTO TaHI@», C YUeTOM MHEHHsI YYaCTHHKOB 00pa30BaTEIbHBIX OTHOIICHUH, C
y4€TOM pacIpelesiéHHbIX TI0 KjaccaM TMpOBEpsieMbIX TpeOOBaHUN K pe3yibTaTam
ocBoeHusi OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOILEr0 0Opa30oBaHMUL.

Pabouas [nporpamMma OpPHUCHTHPOBaHA Ha COBPCMCHHBLIC TCHACHIIMHM B INKOJIBHOM
O6p&30BaHHH N aKTUBHBIC MCTOANKH O6Y‘I€HI/ISI.

CopmepxaHue mporpaMMmbl 1O (U3UMKE  HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH OOYYaIOIIMXCA U OPraHU3alMI0 U3yYeHUsl (PU3UKHU Ha
NeSITEIBHOCTHOM OCHOBE. B mporpamme no ¢u3uke yYuThIBalOTCS BO3MOXHOCTH YU4EOHOTO
npeamera B peanmzanuu TpeboBanuit ®I'OC OOO kK miIaHUPYEMBIM JIMYHOCTHBIM U
METalpeMETHBIM  pe3yJbTaTaM OOy4YeHHs, a TakKe€ MEKIPEAMETHbIE  CBS3H
€CTECTBEHHO-HAYYHBIX yU4E€OHBIX TPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus.

[Iporpamma 1o (u3uKe yCTaHABIMBAET pacIpeiesieHne Y4eOHOro marepuana
nmo romaMm oOy4eHus (MO KilaccaMm), TMpejaraeT MPUMEPHYIO IOCIEN0BATEIbHOCTh
W3YYCHHUS TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHUS MPEIMETHOTO COJEp)KaHUsA U ydére
BO3PACTHBIX OCOOEHHOCTEN 00yUaroINXCS.

®u3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
MPEeIMETOB, MOCKOJBKY (DHU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB W SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U pu3nUecKor reorpadueid, BHOCUT BKJIA]l
B CCTECTBCHHO-HAYYHYIO KapTHHY MHUpPaA, NPEIOCTaBIseT HauOoiee SICHbIE 00pa3Ilbl
NPUMEHEHHS HAyYyHOrO0 METO/la MO3HaHMs, TO €CTh Crnoco0a MOJy4YeHHUsS JTOCTOBEPHBIX
3HaHUU O MUpE.

OnHa W3 rJaBHBIX 3a4a4 (PU3NYECKOr0 00pPa30BaHUsl B CTPYKType OOIIEro
00pa30BaHusl COCTOUT B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHOW TPaMOTHOCTHU M MHTEpEca K
HayKe y 00yJaromnmxcs.

N3ydyenne ¢usznku Ha 0a30BOM YpOBHE IMpPENAINOJaraeT OBJIAJCHHE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIIMH €CTE€CTBEHHO-HAYYHYIO TPaMOTHOCTb:

HAy4YHO OOBSICHATH SBIICHWS, OIEHWBATh M TOHUMATh OCOOCHHOCTH HAyYHOTO
UCCIICZIOBAHUS;

UHTEPIIPETUPOBATh JAHHBIE W  HCIOJBb30BAaTh HAy4YHBIE JOKA3aTeIbCTBA JJIS
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TIOJTyYEHUS BHIBOJIOBY.

[enu nzydenus GU3NKN HA yPOBHE OCHOBHOTO OOITIETO 00pa30BaHUS OMPEICIICHBI B
Konnenmuu mnpenogaBanusi ydeOHOro mpenMera «®Dusmka» B 00pa3oBaTEIbHBIX
Opra”Hu3anusax Poccniickon ®enepanun, peannu3yommux OCHOBHBIE
oOmieoOpa3oBarenpbHble  MPOTPaMMBI,  YTBEpKIEHHOW  pemenneM  Kosuteruu
MunuctepctBa npocenieHus Poccuiickoit @enepannn (nmpotokon ot 3 nexkadpst 2019 r.
No TTK-48H).

ey uzyyenus: pusuKu:

—MpUOOPETEeHNE MHTEpPEca W CTPEMIICHHsI OOydYalomMXCs K HAYYHOMY H3YUYEHHUIO
MPUPOJIbI, PA3BUTHE MX HHTEIJIEKTYaJbHBIX U TBOPUYECKUX CITIOCOOHOCTE;

—pPa3BUTHUC HpeI[CTaBJIeHI/Iﬁ 0O HAy4YHOM MCTOAC IIO3HAHUA H q)OpMHpOBaHI/Ie
HCCICAOBATCIIBCKOI'O OTHOMICHUS K OKPYKAarOIIHUM ABJICHHAM

—GhopMUpOBaHUE HAyYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa M3y4YeHUSI OCHOB
CTpOEHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3HUKU;

—bopMHUpOBaHUE TPEACTaBICHUH O poiau (U3UKA s Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTHUIA;

—Ppa3BUTHE TIPEACTABICHUI O BO3MOXKHBIX chepax Oyaymied mpodeccroHambHOM
JESTEIbHOCTH, CBSI3aHHOM ¢ (DU3UKOM, MOATOTOBKA K JalIbHEUIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTmkeHre HSTHX IeJIed Ha ypPOBHE OCHOBHOro o00mero o0pa3oBaHUS
o0ecrieunBaeTCs PeIICHUEM CISAYIONUX 3a/1ay:

—MpUOOPETEHUE 3HAHUM O JMCKPETHOM CTPOEHHUU BEIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

—TMpUOOPETEHHE YMEHUW ONUCHIBAaTh M OOBACHATH (PU3NYECKHE SIBICHUS C
HCIIOJIb30BAaHUEM TOJIyYEHHBIX 3HAHUH;

—O0CBOCHHUC MCTOJOB PCIICHHA HpOCTGfIHIHX paC‘-IéTHBIX 3aJa4 C HCIIOJIb30BaAHHMCM
(1)I/ISI/I‘ICCKI/IX MOI[CJ'I@IZ, TBOPUYCCKUX W ITPAKTUKO-OPUCHTHUPOBAHHLIX 3aaa4;

—pa3BUTHE YMEHHH HaONIoaTh NPUPOJHBIE SIBICHHS W BBINOJHATH OIBITHI,
nabopatopHble pabOThl U 3KCIEPUMEHTAIbHbIE HCCIENOBAaHUS C HCIIOJIb30BAHHEM
M3MEPUTENBHBIX TPUOOPOB;

—OCBOCHHE TIPUEMOB paboTHl ¢ nHpopMaImenn GU3NIEeCKOro CoACpIKaHUS, BKIIIOYAS
MHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSIX (U3MKH; aHaIM3 M KPUTHUYECKOE
OlICHMBaHUE UH(HOPMALINH;

—3HAKOMCTBO cO cdepamu mnpodecCHOHANBHON JeATCIBHOCTH, CBSI3aHHBIMH C
(hU3UKOM, 1 COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTIKCHHAX (DU3NUSCKOM
HayKH.

Mecto yueOHOTro npeamera «@u3uka» B y4eOHOM ILJIaHe.



B cootBerctBun ¢ ®I'OC OOO ¢uszuka sBisercs o0s3aTeIbHBIM IPEAMETOM Ha
YpOBHE OCHOBHOTO 00111er0 00pa30BaHMUsL.

JlaHHas mporpamMma mpeaycMaTpuBaeT u3ydeHue (GU3MKM Ha 0a30BOM YpOBHE B
00béMe 212 4 3a Tpu roja oOydeHus 1Mo 2 4 B HeACHi0 B 7 U 8, 9 kiaccax.

PabGouass mporpamma mno yueOHomy mnpenmery «®Dusuka» (6a30BbI YPOBEHD)
(nmpeamertHas obnacte «EcTecTBEeHHO-Hay4yHBIE MPEAMETHI») (Aajee COOTBETCTBEHHO —
nporpamMma no Qusuke, (uU3MKa) BKIIOYAET IOSCHUTENIBHYIO 3aIlUCKY, COJIEp)KaHue
oOyueHusl, MIIAaHUPYEMbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI MO (U3UKE, TEMATUYECKOE
IUTaHUPOBAHUE.



COIEPKXAHUE OBYYEHMUA

7 KIIACC
Pa3znen 1. ®u3uka u €€ posib B IO3HAHMHU OKPYKAIOLIEr0 MUpa
®usznka — Hayka o mnpupoae. SABmeHuss npupoabl. Duznueckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUYECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckre BeInYuHbL. M3Mepenne pusnueckux BeauunH. Ousnueckue npudopsl.
[TorpemnocTs n3mMepeHnii MexayHapoiHast CHCTEMA €IUMHHILL.

Kak ¢wu3uka w© Jpyrue  eCTECTBEHHbIE HAayKH  H3Y4alOT  MPHUPOIY.
EcTtecTBeHHO-HaY4YHBIH METO/] IO3HAHUSA: HAOIIO/IEHNE, IOCTAHOBKA HAYYHOI'O BOMpOCa,
BBIJIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TUIOTE3, 00BICHEHNE HAOII0AaEMOT0
aBieHus. Onucanue GU3NUECKUX SIBICHUN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHndeckue, TeII0BbIC, JIEKTPUIYECKIUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®duznyueckue NpuoOpPHkI U MPoLieypa MPSMBIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
prudopoM.

JlabopamopHhwvie pabomul u onvimol

OnpenenenHre NEHbI ASJIEHUS TIKaIbl U3MEPUTEILHOTO NpUoopa.

N3mepenne paccTosHUM.

N3mepenne 00bEMa )KUJKOCTH U TBEPOTO Tea.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3mepenune temneparypsl MpHU MOMOIIM KUAKOCTHOTO TEPMOMETpPA U JAaTUHKA
TEMIIEPATYPHI.

IIpoBenenne uccnenoBaHus MO MPOBEPKE TMIOTE3BI: TAIBHOCTh MOJIETA IAPUKA,
MYyIIEHHOTO0 TOPU30HTAIILHO, TEM 00JIbllIe, YeM OO0JIbIIIE BHICOTA ITyCKAa.

Pa3nen 2. [lepBoHayabHble CBeeHUS O CTPOEHMH BellecTBa

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOLINE
JTVCKPETHOE CTPOECHHE BELIECTBA.

JIBrxeHue yacTull BemecTBa. CBA3b CKOPOCTH JBUKEHUS YACTHUL C TEMIIEPATYPOU.
BbpoynoBckoe nBmxkenue, nuddys3us. BzaumoaelicTBre 4acTuil BemecTBa: MPUTHKCHIE
Y OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOEHUE TIa30B, XUAKOCTEM M TBEPIBIX
(kpucTaismyeckux) Ted. B3auMocBsA3b MEXKIQy CBOMCTBaMHM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX U HUX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcobGeHHoCcTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBHYKEHUS.

Habmonenue nuddysun.

HabGmonenve sBrneHul, OOBSICHSIONUXCS TMPUTSHKEHUEM WM OTTaJIKWBAaHUEM
YaCTHI] BEIIECTRA.



Jlabopamopmvie pabomwi u onvimol
OreHka TuaMeTpa aToMa METO/I0M PSIOB (C UCTIONIb30BaHUEM GoTorpaduii).
OnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
OnBITHI 110 0OHAPYKEHUIO TCUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSKCHHUS.

Paznen 3. /IBu:keHne 1 B3auMo/ieiicTBUE Tel
Mexanundeckoe 1BHKEeHHE. PaBHOMEpHOE U HEpaBHOMEpHOE IBHKEHHE. CKOPOCTb.
Cpennsist CKOpOCTh P HEPABHOMEPHOM JBHKEHUU. Pacu€T myTu U BpeMEHU JIBUIKEHUS.
SBnenue nHepuuy. 3aKOH MHEPLUH. B3anMmoelicTBre Tell Kak NPUYMHA U3MECHEHUS
CKOpOCTH ABMKEHHMs Tesn. Macca kak mepa uHepTHOCTH Tena. [moTHOCTh BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €AMHUIIE 00BbEMA BEILIECTBA.

Cuita kak XapakTepucTuka B3auMoAeucTBus Ten. Cuiia ynpyroctu M 3akoH I'yka.
N3mepenue cuiibl ¢ TOMOLIBIO AMHAMOMETpA. SIBjIeHUE TATOTEHMS U cuita TspkecTH. Crita
TSXKECTU Ha Apyrux ranerax. Bec tena. HeBecomocTs. CnoxxeHne cuil, HanpaBJICHHBIX
o oxHou npsMoM. PaBHonenctByromas cuil. Cuia TpeHus. TpeHHE CKOIbXEHUS U
TpeHue MoKos. TpeHue B IpUPOJE U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHM4ecKoro IBH>KEHHUS Tela.
N3mepenne CKopoCcTr NPSIMOIUHENHOTO JBUKEHUS.
HaGnronenue siBneHust MHEPIUU.
HaGnronenue nu3meHeHus: CKOpOCTH MpY B3AUMOJICHCTBUH TEN.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEIL.
CrnoxeHue cui, HanpaBJIEHHBIX MO OJHOM MPSIMOIA.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBIKEHUS (LIAPUKa B KUAKOCTH, MOJIEIH
ANEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajiee).

Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapUKa 0 HAKJIOHHOU
TUTOCKOCTH.

OmnpeneneHre TUIOTHOCTH TBEPAOTO Tea.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsHKEHUS (AehopMaIyy) Mpy>KUHBI
OT MPHJIOKEHHOM CHJIBI.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHIIBI TPSHHSI CKOJIBKEHHUS OT Beca Telia
U XapaKTepa COMPUKACAIONTUXCS TTIOBEPXHOCTEH.

Paznen 4. /laBiieHue TBEPABIX TeJ, KUIAKOCTE U ra3oB

HNanenne. CriocoObl yMEHBIICHHWS W yBEJIWYEHHUs JaBiieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJICHUS raza oT 00bEma, Temneparypsl. [lepenava gaBiaeHus: TBEPABIMU
TeJaMH, >KHIKOCTIMHM U Ta3zaMu. 3akoH Ilackansa. IIneBMaTmueckne MaIlIMHBI.
3aBUCUMOCTh JIaBJICHUSI JKUJKOCTH OT TIYOWHBL. ['HMIpocTaTuueckuii mapajokc.
Coob6maromuecs cocyasl. ['uapaBinueckue MeXaHu3Mbl.

Atmochepa 3emumn u armocepHoe maBieHue. I[IpUuuHBI CyIIECTBOBAHUS
BO3AyIIHON 000m0ouku 3emnu. OmnbiT Toppuuennu. WM3mepenune armocdepHOro



naBjaeHUsl. 3aBUCUMOCTh aTMOC(EpPHOTO JaBlIEHUs OT BBICOTHI HAJl YPOBHEM MOPA.
[TpuGops! ns U3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JleficTBUE KUIKOCTH W Ta3a Ha MOTPYyXEHHOE B HUX Tesio. BrITankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxorniaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIABJICHHS ra3a OT TEMIEPATYPHI.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

CooOmaromuecs Cocybl.

['mppasnuueckui npecc.

[IposiBieHue aeiicTBUsE aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CHUJIBI OT 00BbEMA MOTrpYyKEHHOM YacTH Tena U
IJIOTHOCTHU JKUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue I1UIaBaHWA TEN: IUIABAHWE WM TIOTPYKEHHE TEl B 3aBUCUMOCTH
OT COOTHOWIEHUSI TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHwvie pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyXEHHON
B KUJIKOCTb YaCTH TeJIA.

OnpeneneHre BBITAIKHUBAIOIIEH CHIIBI, JEWCTBYIOIIEW Ha TEJIO0, MOrPYXEHHOE
B JKUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKHWBAIOIIEH CHIIBI, JCHUCTBYIOIIEW Ha TENIO
B KHUJIKOCTH, OT MacChl Tea.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CUJIbI, TEHCTBYIOIIEH
Ha TEJIO B JKUJIKOCTH, OT 00BEMA MOTPY>KEHHON B JKUJKOCTh YACTH TeJa U OT IJIOTHOCTH
KUJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKW U OIpEAesieHue €€
CPYy30II0AbEMHOCTH.

Pa3znen 5. Pabora u MOIIHOCTB. JHEprus

Mexanuueckas padbota. MOIIHOCTS.

[IpocTeie MEXaHU3MBI: phIYar, 0J0K, HAKIOHHAs MI0CKOCTh. [IpaBuio paBHOBECHS
peiuara. [IpumeHeHue mnpaBuiia paBHOBECHsI pblyara K OJIOKy. «30JI0TO€ MPaBUIIO»
mexanuku. KITJ] mpocTeix Mmexanu3MoB. [IpocTrie MexaHn3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas v moteHIanbHas sHeprus. [Ipespaiienue
OJTHOTO BHJIa MEXAaHUYECKOW SHEPTUH B IpYTroi. 3aKOH COXpAaHEHUS SJHEPTUU B MEXAHHKE.

Jlemoncmpayuu
ITpumepsl MPOCTHIX MEXaHHU3MOB.

JlabopamopHhvie pabomul u onvimol

OmnpeneneHie pabOTBI CHIBI TPEHHUS IPH  PABHOMEPHOM JIBHKCHHH TeJja
10 TOPU30HTAJILHOM MTOBEPXHOCTH.

HccnenoBanue ycIoBUH paBHOBECHS phlvara.



N3mepenue K11/ HakKIIOHHOM MJIOCKOCTH.
N3ydenne 3ak0Ha COXpaHEHHS] MEXaHUYECKOW DHEPTUU.

8 KJIACC

Pa3nen 6. TenioBble IBJICHUSA

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILIECTBA.
Macca u pazMepsl aTOMOB 1 MOJIEKYIL. OMBITHI, MTOATBEPKIAIOIINE OCHOBHBIE ITOJI0KEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mopenn  TBEPAOro, JKUAKOTO M  Tra3000pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucrammuueckue u amopdusie Tena. OObsiCHEHHWE CBOMCTB Tra3oB, >KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJI0XKEHUN MOJIEKYJIIPHO-KUHETHYECKON Teopun. CMaurBaHUE
U KalWUISIPHBIE ABJICHUS. TEMI0BOE pACIIMPEHHUE U CHKATHE.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABWKEHHS YACTHLI.
Buyrtpennsis sueprus. CriocoObl U3MEHEHUsI BHYTPEHHEW SHEpPTUu: TeIuionepenaya u
coBepiieHHe padboTel. Buael Temonepenayu:  TEIJIONPOBOIHOCTh, KOHBEKIUS,
U3ITy4YEHHE.

KonuyecTBO TemyioTel. YnenpHas TEMIOEMKOCTh BEIIECTBA. Te€MI000OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBineHue u OTBEepjeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJelbHas Teriora IuiaBieHusd. llapooOpazoBanue u
koHjeHcauusa. Mcnapenue. Kunenue. VYnaenbHas Temiora  MapooOpa3oBaHUSL.
3aBUCUMOCTh TEMIEPATYPHI KUIIEHHUS OT aTMOC(HEPHOTO 1aBJICHHUS.

Bnaxuocts Bo3ayxa.

DHeprus TOIIuBa. Y IejibHas TEII0oTa CTOPaHUsL.

[Tpuntunel padoTs! TerwtoBbix apurareneit KI1J[ remnoBoro nuratens. TermnoBbie
JBUTATEIN U 3aIUTa OKPYKAOLIENH CPEIBI.

3aKOH COXpaHEHHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MpOIlEccax.

Jlemoncmpayuu
HaOnronenue 6poyHOBCKOTO JIBUKEHUS.
Habmonenune nuddysun.
Habmronenue sBiaeHui CMauyuBaHUS ¥ KalTWUISIPHBIX SIBJICHUM.
Habmronenue TenjaioBoro paciimpeHus Ted.
N3menenue JnaBieHuss rasza Mpd HM3MEHEHMM O00bEMa W HarpeBaHUU WU
OXJIAXKJICHUH.
[TpaBuia uamMepeHus: TeMnepaTyphbl.
Bunbl Tenonepenaun.
OxnaxaeHue Mpyu COBEPIIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHnr paboThl BHSIITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Habmronenne kunexus.
Ha6nronenue mocTostHCTBA TEMIIEPATyPhI PH TUIABJICHUH.



Moienu TeIJIOBBIX ABUTATEICH.

JlabopamopHvie pabomul u onvimol

OnbITH IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbITI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
Tel.

Ornpenenenue naBiaeHUs BO3Ayxa B OAJJIOHE MITTPUIIA.

OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WA OXJIAXKICHHUS.

[IpoBepka TrUMOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KHIAKOCTH
B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPaTypHhI.

Hab6nronenue n3MeHeHusi BHyTpEHHEW SHEPTUU Teja B pe3yJibTaTe TeIuionepeaadu
1 pabOThl BHEIIHUX CHII.

WccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U ropsuen
BOJIBI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOrO BOAOW IpH TEMIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMIHHAPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCHapeHHusl.

Ornpenenenre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

Onpenenenue ynebHON TEIIIOTHI IIIaBICHUS JIbA.

Pa3nen /. DiieKTpu4ecKkue M MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J(Ba poaa SIEKTpUUECKUX 3apsaaoB. BsaumopelictBue
3apspKEHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTh CHITbI B3aUMOJIEHCTBUS 3apSXKEHHBIX TEI
OT BEJINYMHBI 3aPSII0B U PACCTOSIHUS MEXKY TEIIAMH).

Onextpuyeckoe mnosie. Hampsok€HHOCTh  3yekTpuyeckoro mnois.  lIpuHnun
CYTNEPIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »snektpudeckux 3apsAnoB. OJIEMEHTAPHBIM JJIEKTPUUYECKUM  3apsll.
Crpoenne atoma. [IpOBOAHMKM M IUAJIEKTPUKU. 3AKOH COXPAHEHMS BJIEKTPUYECKOTO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMS AIEKTPUUECKOr0 ToKa. ICTOUHMKHN
IIOCTOSIHHOTO TOKa. JIeHCTBHSI 3IEKTPUYECKOrO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHUTHOE). DIEKTPUUYECKUN TOK B KUIKOCTAX U razax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
IIPOBOJIHMKA. YJIEJbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma i ydacTKa LENu.
[TocnenoBarenbHOE M MapalIeNIbHOE COETUHEHUE ITPOBOTHUKOB.

PaboTa u MOIITHOCTH ANIeKTpUUecKoro Toka. 3akoH Jxoyms—JIenna. DnekTpuueckue
LENHU U MOTPeOUTENH dNIeKTpruIecKoi sHeprun B ObiTy. KopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarHuThl. B3auMoOAEHMCTBHE NOCTOAHHBIX MArHUTOB. MarHuTHOE
nojie. MarauTHoe noJjie 3eMJIM M €ro 3Ha4eHue I )KU3HU Ha 3emuie. OnbIT pcrena.
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MarsuTHOE 1OJIe DJIEKTPUYECKOro TOKa. lIpuMeHeHue 3J1eKTpPOMArHUTOB B TEXHUKE.
JleficTBUE€ MarHUTHOTO IOJIsI HA MMPOBOJIHUK C TOKOM. DJIEKTPOJBUraTedb MOCTOSHHOTO
ToKa. lcnomnb3oBaHME  DIIEKTPOABUIATENEM B TEXHUYECKUMX YCTPOMCTBAX U
Ha TPAHCIIOPTE.

Oneitel @apajnes. SBieHHE 3IEKTpOMarHUTHOM wuHAyKuuu. llpaBuno Jlenuma.
OnexTporenepaTop. CrnocoObl MOJYYEHUS 3JIEKTPUUYECKON AHEPrHH. DJIEKTPOCTAHLUU
Ha BO300OHOBIIIEMBIX UCTOUYHUKAX SHEPTUU.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa pojia 3JIEKTPUUECKUX 3apsI0B U B3aUMO/ICHCTBUE 3apsKEHHBIX TET.
Y CTpONCTBO U AEHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKY U JUATIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JINHUM JIEKTPUYECKOTO MOJIA.
M CTOYHUKH TTIOCTOSHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUN TOK B AKHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuiibl TOKa aMIIEPMETPOM.
N3mepenue 31eKTpuyecKoro Harps>KEHUsT BOJIbTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
BzanMoericTBre IOCTOSHHBIX MAarHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH pa3IeJICHUS TOJOCOB MarHuTa.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSSHHBIX MArHUTOB.
OmnbIT Dpcrena.
MarauTHoOE o€ TOKa. DJIEKTPOMArHUT.
JlelicTBHE MAarHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
DJIEKTPOJABUTATEID ITIOCTOSHHOTO TOKA.
UccnenoBanue aBaeHUS SIEKTPOMArHUTHON UHAYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTh HaIlPaBJICHUS MHIYKIIHOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHMS.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

JlabopamopHwvie pabomul u onvimol
OnbITHI IO HAOJTFOICHUIO JICKTPU3AIMY TEI MHIYKIIUCH U TIPU COTIPUKOCHOBCHHH.
HccnenoBanue nelCTBUS JIEKTPUYECKOTO OIS HAa MPOBOJIHUKHN U JTUDJICKTPUKH.
COopka u nmpoBepka pabOThI ANEKTPUIECKON 1IETTH OCTOSTHHOTO TOKA.
H3mepenune u peryaIupoBaHie CHIIbI TOKA.
N3mepenne u perynupoBaHre HAMPSKEHUS.
HccnemoBanue  3aBUCUMOCTH  CHJIBI  TOKa, HAYIIETO  4Ye€pe3  PEe3UcTop,
OT COTPOTHBIICHUS PE3UCTOPA U HATIPSDKEHUS Ha PE3UCTOPE.
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OnbIThl, NEMOHCTPUPYIOIIHME 3aBUCUMOCTb  DJIEKTPHYECKOTO  COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJION[A ITONEPEYHOr0 CEUCHUSI U MaTepurala.

IIpoBepka npaBuia CIOKEHUS HANIPSKEHU IIPU MOCIIEI0BATEIIbBHOM COCITUHEHUN
JBYX pE€3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA TP MAPAJIIETLHOM COEIMHEHNUN PESUCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOITHOCTH AIEKTPUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HNccnenoBanne  3aBUCMMOCTM  CWJIBI  TOKA, MAYLIETO  4Y€pe3  JAMIIOUKY,
OT HANPSHKEHUS HA HEH.

Onpenenenue KIIJ[ HarpeBaTens.

HccnenoBanne MarHuTHOTO B3aMMOJEHUCTBHUSI IIOCTOSIHHBIX MArHUTOB.

N3ydyeHne MarHUTHOTO TOJISI MOCTOSHHBIX MAarHUTOB NPU UX OOBEAMHEHUU U
pa3ieiiCHUHN.

HccnenoBanue 1eMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aWMMOJCHCTBHS KaTYIIKH
C TOKOM M MarHuTa OT CUJIbI TOKA W HAIIPABJICHUS TOKA B KATYIIIKE.

N3ydeHune neicTBUs MArHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

KoncTtpyupoBanue u uzyueHue padoThl AJEKTPOABUTATEIS.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHY.

OMnBITHI O UCCIIEIOBAHUIO SIBJIECHUS 3JIEKTPOMAarHUTHOW UHIYKIIUU: UCCIIEIOBAHNE
WU3MEHEHUM 3HAYEHUS U HAPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexannueckue siBJeHUSA

Mexannueckoe  aBwkeHMe. MarepuanpHas  Touka. Cucrema  oTcuéra.
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOI'O  JIBM)KEHMS. PaBHOMEpHOE  IPSIMOJIMHEWHOE
nBwxkeHue. HepaBHOMepHOe mnpsmoiinHENHOEe ABWKeHHE. CpenaHsis W MIHOBEHHas
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHoyckopeHHOE TIpsiMOJIMHEHHOE NBIKeHHe. CBOOOIHOE TIaIeHHE.
Omnpbitel ['anunes.

PaBHOMepHOE JBMXKEHHE MO OKpyXHOCTU. llepuon u dacrora oOpaunieHwus.
JluneriHas u yrioBasi CKOpocTHU. LIeHTpocTpeEMUTENIBHOE YCKOPEHUE.

ITepsoii 3akoH HreroTroHa. Bropoit 3akoH Hprorona. Tperuit 3akoH HbroroHa.
[IprHIMT CyTIEpIIO3UIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuiia TPEHHUSI CKOJIbKEHUS, CUJia
TPEHUS MOKOSI, IPYTHE BUIbI TPEHHUS.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
JIBmwxenune maHeT Bokpyr Comnua. IlepBas kocMmuueckast ckopocts. HeBecomocTs u
NEPETPY3KH.
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PaBHoBecue wmarTepuaabHONM TOYKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsxecT.

Nmnynec tema. M3meHenune wummynbca. MMnOynbec cuiibl. 3aKOH COXpPAaHEHUS
UMITyJIbca. PEakTUBHOE ABUKEHHUE.

Mexanuueckass pabota U MoOUIHOCTh. PaboTa cui TsHKECTH, YIPYroCTH, TPEHUS.
CBs13b 2HEepruu 1 padoThL. [loTeHITMANBHAS YHEPTHS TENA, TOTHATOTO HAJl TOBEPXHOCTHIO
3emud. [loTeHunanbHas sHEprus cxaroi npyxuHbel. Knnernueckas sHeprus. Teopema
0 KMHETHYECKOM SHEPTHH. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTUU.

Jlemoncmpayuu

Ha6nronenne MexaHn4ecKoro ABMKCHUS TeJla OTHOCUTEIHHO Pa3HBIX TEJI OTCUYETA.

CpaBHeHUeE MyTel U TPACKTOPU IBH>)KEHUSI OJHOTO U TOTO K€ Tela OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenre CKOpOCTH U YCKOPEHUS MTPSMOJIMHENHOTO IBUKECHMUS.

HccnenoBanne mpu3HaKoOB PABHOYCKOPEHHOTO JBH>KEHUS.

Hab6nronenue nBu>keHUs TeJa 1Mo OKPY>KHOCTH.

HaGmoneHne MexaHWMYECKUX SIBJICHHM, MNPOUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBMDKEHUU OTHOCUTEJIBHO KaOWHETa
1076371978

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

Ha6nronenue paBeHCTBa CHIT IPU B3aUMOJICHCTBUH TEII.

N3mMeHeHne Beca Tena npu yCKOPEHHOM JIBUKECHUMU.

IIepenauya ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeobpazoBanust SHEPTUH MPU B3AUMOJACHUCTBUM TEIL.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOAECICTBUH.

CoxpaHeHue uMITyJIbca Py a0COTIOTHO YIIPYTOM B3aUMOICUCTBUM.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHU4eCKOW SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHHE MEXAHUYECKOW OHHEPruu TMpU JBWXKEHUU Tella TOJ JCUCTBUEM
IPYKUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpyupoBanue TpakTa JUisi pa3roHa U JajdbHEHIIEro paBHOMEPHOTO JBUKCHHSI
IIIAPUKA WA TEJICIKKH.

OnpeneneHne cpemHed CKOPOCTH CKOJBKCHHS OpyCKa WM JIBIDKEHUS IIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

OnpeeneHre yCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM JIBMKEHHHU IO HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBHYKCHHUH
0e3 HaYaJIbHOW CKOPOCTH.

[TpoBepka THIIOTE3bI: €CIIM NMPU PABHOYCKOPCHHOM JIBIDKCHHUH 03 HayalbHOMN
CKOPOCTH ITyTH OTHOCSITCSI KaK PsiJi HEUYETHBIX YHCETI, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.
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HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHHSI CKOJIBKEHUSI OT CHJIBI HOPMaJIbHOTO
JABJICHMSL.

Onpenenenue k03P GULIMEHTA TPEHUS CKOJIbKEHHUS.

Omnpenenenre KECTKOCTU MPYKUHBI.

Onpenenenrie pabOThl CWIBI TPEHHUS TPU PABHOMEPHOM JIBIDKEHHUU Tela
10 TOPU30HTAIILHON OBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HEMOJIBMXKHOTO U MOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannuyeckue Kosie0aHusI U BOJIHBI

KonebarenbHoe naBuwxkeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHWI: NEepHUoL,
4acToTa, aMIUIMTyna. MareMaTHYecKuil W NpYKUHHBIM MasTHUKH. [IpeBpamieHue
SHEPTUM MPHU KOJIeOATETbHOM IBUKEHUH.

3aryxatomue kosneOaHusi. BeiHykneHHble konebanus. Pesonanc. Mexanuueckue
BOoJIHBL. CBOICTBA MeXaHWYeCKHUX BOJH. IIpomosibHbIE M monepedHble BONHBL [{nnHa
BOJIHBI M CKOPOCTHb €€ pacIpocTpaHeHUs. MeXaHW4YecKHe BOJIHBI B TBEPJIOM TeEJeE,
CEHCMHMYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicOTa TOHAa. OTpakeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.
Jlemoncmpayuu

HaGnronenue kosnebanuil Tes noJ1 AEMCTBUEM CHIIBI TSKECTU U CHIIBI YIIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOntonenue BeIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.

PacnipocTpaneHnue mpo10JIbHBIX U TONEPEYHBIX BOJIH (Ha MOJENH).

HaGnroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKYCTUYECKHI PE30HAHC.

JlabopamopHhvie pabomul u onvimol

Omnpenenenre 4acTOTHl ¥ Mepro/ia KOIeOaHN MaTeMaTHIECKOTO MasSTHUKA.

OnpeneneHre 4acTOThI U MeproAa KoJieOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBHCUMOCTH TepHoOAa KoleOaHUi MOABEIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccrnenoBanne 3aBUCMMOCTH Tepuoja KoleOaHWd MPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHOJa KOJCOaHM TPy3a, MOJIBEHICHHOTO K HUTH,
OT Macchl Ipys3a.

OmnbITEl, JIEMOHCTPUPYIOUIME 3aBUCHMOCTbh MEpHoAa KOJeOaHWH MpPYKUHHOTO
MasiTHUKa OT MacChl rpy3a U KECTKOCTH MPY>KUHBI.

W3mepenune yckopeHus: CBOOOTHOTO TTa/ICHHSL.

Pa3nes 10. DinekTpoMarHMTHOE 10JI€ U 3JIEKTPOMATrHUTHbIE BOJIHBI

14



DJEeKTPOMarHuTHOE ToJIE. DNEeKTpOMAarHUTHbIE BOJIHBL. CaoiicTBa
ANIEKTPOMArHUTHbIX  BoJH. Illkama  37neKTpoMarHUTHBIX — BoJH. Vcmosnb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBS3H.

DnekTpoMarHuTHas nmpupojia ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIE CBOCTBaA CBETA.

JlabopamopHvie pabomul u onvimol
W3y4eHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMITLHOTO Tene(oHa.

Pa3znen 11. CBeroBble siBJIeHUS

JIyueBag mopnens cBerta. Mcrounuku csera. IIpsmMosMHENHOE pacnpoCTpaHEHHE
ceera. 3atmenuss CosHna u Jlynel. OtpaxkeHue cBeta. Ilnockoe 3epkano. 3akoH
OTPa)KEHUs CBETA.

IIpenomnenue cBera. 3akoH IpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. VCnoap30BaHKME MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox nmyueid B nuH3e. Onrtuueckas cuctema (oToarnmapara, MUKpOCKONa U
Teneckona. [’ a3 kak onruyeckas cuctema. bin3opykocTs U JalIbHO30PKOCTb.

Pasznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHA. Cr0KeHNE CIEKTPaAIbHBIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenue n3o0paxeHuil B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
Onrtuueckuid CBETOBOJ.
Xon nyuei B coOuparolieit JInH3e.
XO0J JTydell B pacCEenBAarOLLIEH JIMH3E.
[Tonyyenue n3o0paxeHuil ¢ MOMOILbIO JIUH3.
[Tpuntun nevictBus poroanmapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopens riasa.
Pasnosxenue 0enoro cBeTa B CIEKTP.
[Tomryuenue Oenoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

JlabopamopHwvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yIJia OTPAXKEHUSI CBETOBOTO JIy4a OT YIJjia NaJICHUS.
N3yuenune xapakTepucTUK N300paKeHUs MpeAMETa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yIJjia IMIPEIOMIICHHS] CBETOBOIO JIy4ya OT yTIJIa MaJCHUs
Ha TPAHULE «BO3YX—CTEKIION.
[Tonyuenne n300pa>keHHI ¢ TOMOIIBIO COOMPAIOIIEH JTMH3BI.
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Omnpenenenre (OKYCHOTO pACCTOSHUS U ONTHYECKON CHITBI COOMPAIOIIEH JTHH3BI.
OnBITHI IO Pa3IOkKEHUIO OEIOr0 CBETA B CHEKTP.
OnbITH 10 BOCOPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUM Yepe3 IIBETOBBIC

(UIBTPBL.

Pa3nen 12. KBanToBbIe siBJIEHUSI

Onwitel  Pesepdopna u muranerapHas mozenb atroma. Moxens atoma bopa.
Hcnyckanue u norioueHue cBera aroMoM. KBaHTel. JInHelyaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anlb(a-, 6eTa- 1 ramma-usnydeHus. CTpoeHue aTOMHOTO sipa.
Hyxiionnas mogens aroMHoro siapa. M3oronsl. PaguoaktrBHbIe npeBpaiieHus. [lepuon
MOJIypacriajia aTOMHBIX SAEP.

SAnepnble peakuyn. 3aKOHBI COXPAHEHUS 3aPSAI0BOI0O U MAaCCOBOTO YMCEI. DHEPTHUS
CBSI3M aTOMHBIX szep. CBsA3b Macchl W 3HEpPruM. Peakuuu cUHTE3a W JENEHUA SIEp.
Nctounuku sHeprun ConHIA U 3BE3I.

AnepHas osHepreruka. JleMCTBUS pagUOAKTHBHBIX HW3IYYEHHU Ha IKUBbBIC
OpraHU3MBL.

Jlemoncmpayuu
CreKTpbl U3 Ty4YSHUS U TIOTIIOMICHU.
CHexTpsl pa3IMvHbBIX Ta30B.
CnekTp Bojopoaa.
HabGnronenue tpekoB B kamMepe Buinbcona.
PaboTa cuéTurka HOHU3UPYIOIINX U3TyUEHUH.
Perucrparius u3mydeHust IpUpPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

JlabopamopHhwvie pabomul u onvimol

HabnroaeHue CIUIOMHBIX ¥ IMHEHYATBIX CIICKTPOB U3ITyUCHUSI.

HccnenmoBanne TPEKOB: M3MEPEHUE DHEPTHH YACTHIBI 1O TOPMO3HOMY ITyTH
(o dhortorpadusam).

W3mepenue panoakTHBHOTO (hOHA.

IHoBTOpHUTEIHbHO-0000 AN MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOMINY MOAYJIh TpPEIHA3HAYECH ISl CHCTeMaTH3allud |
0000IIIeHNs] TPEIMETHOTO COJAEPX)AHUS W ONBITa JEATETLHOCTH, MPUOOPETEHHOTO
Mpy W3YYEHUU BCEro Kypca (U3WKHA, a TakKe MJs TMOATOTOBKH K OCHOBHOMY
rocyJapCTBEHHOMY 9K3aMEHY MO (PU3UKE TSl 00yUIarONUXCsl, BRIOPABIIMX 3TOT YUCOHBIN
peIMeT.

[Ipu wu3ydyeHUH AAHHOTO MOMAYJS PEATU3YIOTCS W CUCTEMATU3UPYIOTCS BUIBI
NEATETPHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUMBACTCS JOCTMIKCHHE TMPEAMETHBIX H
MeTarpeaMETHBIX TJIAHUPYEMBIX pEe3yNbTaTOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHO-Hay4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIICOBAHUS
SIBJICHUM TIPUPOJIBI U TEXHUKH, OBIIAJCHIUE YMEHUSIMU OOBSICHATh (PU3NUECKUE SIBICHUSA,
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OPUMEHSAS IOJYyYCHHBIE 3HAHUA, pelaTh 3aJadd, B TOM YHCIE Ka4eCTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO ACATENBHOCTHBIN XapakTep JaHHOTO pa3/iena peajin3yercs 3a CUET
TOT'0, YTO OOYYaIOLIMECS BBINOIHSIOT 331aHUs, B KOTOPBIX UM MIPEAJIAraeTcs:

HA OCHOBE MOJIyUYEHHBIX 3HAaHUW PACIIO3HABATh U HAYYHO OOBICHITH (PU3NUECKUE
SABJICHUS B OKPYKAIOIEN IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHbIE METObI UCCIIEAOBAHNS (DU3HMUECKUX SIBICHUN, B TOM YUCIIE
IUISI IPOBEPKHU TMIIOTE3 U MOJIYYEHUsI TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHBIE OCHOBBI HamOOJIe€ BaXKHBIX JIOCTH)KEHHI COBPEMEHHBIX
TEXHOJIOTUH, HAIpUMeEpP, NPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX HCTOYHHKOB
DHEPrUM Ha OCHOBE 3aKOHA INPEBPALICHUS M COXPAHEHHsI BCEX H3BECTHBIX BHJIOB
DHEPIUM.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUASA

W3ydyenne Qu3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAaIPaBJICHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METANpEIMETHBIX M IPEeIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare u3ydeHusi (pU3MKM HAa ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMUS
y oOy4arorierocs 0yayT chopMupoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIbTATHI B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

IPOSIBJICHHE HMHTEpECa K HCTOPUUM U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
(u3nuecKol HayKH;

LIEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) TPa’KIAHCKOTO U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMUS:

TOTOBHOCTh K AaKTUBHOMY Yy4YacTUIO B OOCYXJIEHHHM OOIIECTBEHHO-3HAUYMMBIX
U OTUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM TPUMEHEHUEM JOCTIKEHUN
buzukwy;

OCO3HAHMUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHITUIIOB B IEATEILHOCTH YUEHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHMS
BOCIIPHSITHE OCTETHYECKHX KA4eCTB (DU3MUYCCKOW HAyKH: €€ TapMOHHYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUIHOCTH;

4) IeHHOCTH HAYYHOTO TIO3HAHMSI:

OCO3HaHUE LIEHHOCTH (DU3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HaHMS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUIIIEH COCTABIISIOMIEH KYJIBTYPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, UHTEpeca K HCCIIEN0BATEIbCKON
NEATENBHOCTH;

5) hopMupoBaHUsi KYJIbTYPbI 310POBbSI ¥ SMOIIHOHATILHOT0 0JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a IKHU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXXKHOCTU TpaBUJI 0€30MaCHOTO TMOBEJEHUS HA TPAHCIIOPTE,
Ha JIOpOTax, C JIEKTPUICCKUM U TEIJIOBBIM 000PY/I0BAHUEM B IOMAIITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) TPY10BOT0 BOCIIUTAHUS:

aKTMBHOE YYaCTHE B PCIICHWH TIPAKTUYCCKUX 3amad (B paMKaX CEMbH,
o0pa3oBaTeIbHOM OpraHu3aly, TOpojaa, Kpas) TEXHOJIOTUYECKOM U COIUaibHOU
HAIPaBJICHHOCTH, TPEOYIONIUX B TOM YUCIIC U (PU3NUECKUX 3HAHHM;

MHTEPEC K MPAKTUIECKOMY U3YUCHUIO TPO(eccHii, CBI3aHHBIX C (PU3UKOM;
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7) 3K0JI0OrHYeCKOT0 BOCIIUTAHMSI:

OpUEHTAIMs HAa MPUMEHEHUE (PU3MUECKUX 3HAHUU JJIsl PEIICHHs 3aJlad B 00J1acTH
OKpY>Karolel Cpeibl, INIAHUPOBAHUS MTOCTYIMKOB U OLICHKHA UX BO3MOKHBIX MMOCIEACTBUM
JUISL OKPY KAKOIIEHW CPEb;

OCO3HaHME TII00ATBEHOTO XapaKTepa YKOJIOTHICCKUX TTPOOJIEM U Iy TEH UX PEIICHUS;

8) axanTanuu K U3MEHSIIIIMMCS YCJIOBHSM CONMAIBLHON M MPUPOIHOM Cpeabl:

HOTPeOHOCTh BO B3aWMOJICHCTBHM TPU BBIMOJIHEHUH HCCIEIOBAHUN M MPOEKTOB
¢u3uUecKoil HanPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBILICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeSTEIbHOCTD;

NOTPEOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM Uncie GOpMyTUPOBATD HIIEH,
MOHSITHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SBICHUSAX;

OCO3HaHUE NAe(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B oO0jacTu
buzukwy;

IUIAaHWPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHHM HOBBIX (PM3UUYECKUX 3HAHUU;

CTpPEMJICHHE aHAJU3UPOBATh W BBIABIATH B3aMMOCBA3HM MPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (PU3UUYECKUX 3HAHUI;

OLIEHKA CBOMX JICHCTBUH C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEAY, BOZMOKHBIX
IJ1I00aNBbHBIX TOCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOEHMS MporpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanust y  oOyvatomierocs  OyayT  chOpMHpPOBAaHBI  METalpeIMETHbIE
pe3ynbTaThl, BKJIIOYAIOIINE TIO3HABATEIbHBIE YHUBEPCAIbHBIC Y4YeOHBIC ICHCTBUS,
KOMMYHUKATHUBHBIC YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC
ydeOHbBIC ICHCTBUS.

ITo3HaBaTeIbHbIC YHUBEpPCAJbHbIC YUeOHbIe NeiCTBUSA
ba3oBble Jornyeckue Jeicreus:

BBISIBIISITh M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKUA OOBEKTOB (SIBICHUN);

YCTaHaBJIMBATb CYH_ICCTBCHHHﬁ IIPHU3HAK KHaCCI/I(i)I/IKaL[I/II/I, OCHOBAaHUA
TUTs1 000OIIEHUS U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (aKTax, JTaHHBIX
u Ha6HIOI[eHI/I$IX, OTHOCAIIIUXCA K (1)I/IBI/II—IGCI(I/IM ABJICHUSAM,

BBIABJIATH IPUYHUHHO-CIICACTBCHHLBIC CBA3U IPHU U3YUYCHHUU (1)I/IBI/I‘IGCKI/IX SIBJICHUN U
IMpoueccoB, A€IaTb BbIBOALI C HCIOJB30BAHUCM JACAYKTUBHBIX W HWHAYKTHUBHBIX
YMOSaKH}OquHﬁ, BBIIBHUTATh TUIIOTE3bI O B3AMOCBA3AX (PHBI/IIIGCKI/IX BCINYUH,

CaMOCTOSITENIbHO BBIOMpATh CHOCOO peleHus ydeOHOM Qu3nyeckon 3amayu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUS, BHIOOP Han0oJiee MOIXOSIIETO C yUETOM
CaMOCTOATCIIbHO BBIACJIICHHBIX KpI/ITepI/IeB).
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Ba3oBble uccieaoBaTe/LCKHeE AeCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIILCKUHA HMHCTPYMEHT IIO3HAHMS;

MPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUUIAaHY OMBIT, HECJIOXKHBIN
(bU3UYECKUIT  AKCIIEPUMEHT, HeEOOJbIIoe HccieaoBaHue (U3NYECKOTO  SIBJICHUS,

OIICHUBAThH Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAITUIO, TIOJYYCHHYIO B XOJIe
MCCIICIOBAHUS WJIM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYyIHpOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yjbTaTam
MPOBEEHHOTO HAOJIIOACHUS, ONbITA, UCCIICI0BAHUS;

MIPOTHO3MPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (HU3UICCKUX TIPOIECCOB,
a TakXe BBIJBUTATh MPEIANOJOKEHUSI 00 UX pPa3BUTUM B HOBBIX YCIOBUSIX H
KOHTEKCTaX.

Pab6ora ¢ undpopmaumeii:

MPUMEHATh Pa3jIU4YHbIE METOJbl, HMHCTPYMEHThl U 3alpoChl MpPU TOHCKE
U 0TOOpe MH(pOpPMALUHU WM AAHHBIX C Y4ETOM MpeIJIOKEHHONW ydueOHOH (usnueckoi
3aJauu;

aHAJIU3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HMHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POPMY MpeACTaBICHHUS] HHPOpMALUU U
WJUTIOCTPUPOBATh pEIIaeMble 3aJa4l HECIOXHBIMH CXEMaMH, JAuarpaMMaMy, WHOU
rpauKoi 1 UX KOMOWHAIIUSAMH.

KoMMmyHuKkaTUBHBIE YHUBEpPCAJbHBbIC y4eOHbIe AelCTBUS:

B X0Je OOCYXJeHUs yuyeOHOro Marepuasa, pe3yiabTaToOB JIabOpaTOPHBIX pPadoT
U TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYX JaeMOM TeMbl U BBICKA3bIBaTh
W7eH, HalleJICHHbIE Ha pelIeHHe 3a7aud W TMOoJAJep)KaHue OllaroXenareIbHOCTH
OOIIICHNUS;

COTIOCTABJIATh CBOU CYXKICHHUS C CYXACHHUAMH JPYTMX YYaCTHHKOB JHAJIOTa,
oOHapyXUBaTh pa3IM4yMe U CXOACTBO MO3ULIMII;

BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

NyOMYHO TPEJCTaBIATh PE3yJabTaThl BBIMOJIHEHHOTO (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTa, UCCTICIOBAHUS, TIPOCKTA).

MOHUMATh M UCTIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW M MHINBUAYATBHON paOOTHI
IpU pelIeHUU KOHKPETHON (pu3nyecKor mpoOIemMbl;

NPUHUMATH 1IEJTH COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATh JNEHCTBUS MO €&
JOCTUKEHHIO: PaCIpesesITh POJIU, 00CY AaTh MPOLECCHl U PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUS HECKOJBKUX JIFOJICH;

BBITMOJIHATH CBOIO YacTh pabOTHI, JOCTUrash KAYECTBEHHOTO pe3ysibTara Mo CBOEMY
HAIPABJICHUIO U KOOPAMHUPYS CBOM JECUCTBUSA C APYTUMHU WIEHAMHU KOMAaH/IbI;

OIICHMBAaTh KauyeCTBO CBOEr0 BKJIaga B OOMMHA TPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM YIaCTHUKAMU B3aMMOJICHCTBHSL.
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PerynsiTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe JeHCTBUSA
Camoopranm3zanms:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CHUTyalusiX, TpPeOyrOIUX
I perieHus: GU3NYeCKux 3HaAHUM;

OpUEHTHUPOBATHCS B PA3IUYHBIX MMOAXOAAX NPUHATHS PEIICHUH (MHANBUIYAIBHOE,
IOPUHATHE PELIEHUS B TPYIIIE, IPUHATHE PELICHUN IPYyNIoN);

CaMOCTOSITENIFHO COCTAaBJISITh aITOPUTM peIIeHUs (PU3UUECKON 3aadyul WU IUTaHa
UCCIIEIOBaHUSI C YYETOM HMEIOUIMXCS PECYpPCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH IIpeIaraeéMble BApUaHThl PEILICHUM;

JieaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPOJIb, IMOLIMOHAILHBIA HHTEJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAallMH U IIpeJJiaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY NPHOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM UYHCIE B XOJ BBIITOJIHECHHUS
(pU3HUECKOro HCCIEOBAaHUSl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejloBeKa B XOJ€ CIOopa WIM JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIOTO.

MpU3HaBaTh CBOE MPaBO Ha OMMOKY MpH pelIeHHH (U3NYECKUX 3aJad WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIroro.

HHPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenus B 7 kjacce MpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

WCIIONIB30BaTh TOHATHSA: (U3NUYECKHE W XHUMHYECKUE SBIICHUS, HAOJIOIEHNE,
AKCIIEPUMEHT, MOJIEb, TUIOTE3a, €IUHUIIBI (PU3MUYECKUX BEIWYUH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BellecTBa (TBEpHOE, KHUIAKOE, ra3000pa3HOE), MEXAaHUYECKOE
IBOKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYOIIAss cuil, aedopmarnms (ympyras, IJacTHUECKas), HEBECOMOCTD,
COOONIAIOIIUECS COCY/IbI;

pazimmuath sBieHUs (Aud@ys3us, TEIoBOoE€ ABMIKEHHE YaCTHUI[ BEIIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBUKCHUE, WHEPITUS, B3aUMOJCHCTBUE Tel,
pPaBHOBECHE TBEPABIX TEJ C 3AKPEIUIEHHOW OCBI0 BpallCHUsA, Iepefada IaBJICHUS
TBEPABIMH TEIAMH, KUAKOCTIMU M Ta3aMH, aTMOC(HEpHOE MaBJICHHE, IJIaBaHUE Tell,
MPEBpAIICHUS] MEXaHUYECKOM HSHEPTUU) IO OMUCAHWUI0 MX XapPaKTEPHBIX CBOMCTB U
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3MUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUYECKHX SBICHUH B OKPYKAIOIIEM
MUpE, B TOM 4nciie (PU3UIECKHE IBICHUS B IPUPOJIC: IPUMEPHI ABMKCHHUSI C PA3TUIHBIMU
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CKOpPOCTSIMH B KMBOW M HEXHUBOW MPHUPOJE, NEWCTBUE CHIIBI TPEHUS B IPUPOJE H
TEXHHUKE, BIUSHUE aTMOC(EpHOro MaBICHHUS Ha XUBOW OpraHM3M, IUIaBaHHE pHIO,
phlUard B TEJI€ YEJIOBEKAa, IPH 3TOM NEPEBOAMUTH MPAKTHYECKYIO 337ady B y4E€OHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHY) (U3HUUECKUX SBJICHU;

ONUCHIBATh HU3YYEHHBIE CBOWCTBA Tel M (UINYECKUE SIBICHUS, HCHOJIB3Ys
dusnueckre BeNTUYUHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BpEMsl, MyTh, CKOPOCTD,
CpEeAHsIsl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHHUS, AABJICHUE
(TBEpmoro Tenma, KMUIKOCTH, Trasa), BBITAJKHBAIONIAS CHJIA, MEXaHW4YecKas pabora,
MOIIIHOCTh, TUJIEYO CHUJIbI, MOMEHT CHJIbI, KOA(D(UIIMEHT TMOJE3HOTO JEUCTBUS
MEXaHU3MOB, KMHETHYECKass U MOTEHIHMAIbHAS SHEPIHsi), MPU ONUCAHUU MNPAaBHIBHO
TPaKTOBaTh (PM3UUECKUI CMBICI HUCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHHUS U €IUHUIIBI
(u3nyecKux BETUYMH, HAXOAWUThb (HOPMYJIbI, CBS3bIBAIOIIME JaHHYIO (DHU3HUECKYIO
BEJIMYMHY C JIPYTMMU BEJIUYMHAMH, CTPOUTHh TpaUKA H3YUYEHHBIX 3aBUCUMOCTEHN
(u3nYEeCKUX BEJTUUNH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SABICHHUS U TPOLIECCHI, HUCIONb3YS
IpaBUia CIOKEHUs CU (BHOJb OJHOW mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3axon
Apxumena, mpaBuiIO paBHOBECHS pbryara (0J0Ka), «30J10TO€ MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUs] MEXAaHWYECKOM HSHEpruu, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MYECKUE SBJICHHS, MPOLECChl U CBOWCTBA TEJ, B TOM YHCIE H
B KOHTEKCTE CHUTyallull  IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2 JOTWYECKUX IIaroB
¢ onopoi Ha 1—2 u3y4eHHBIX CBOWCTBA (PU3UUECKUX SBJICHUN, PU3NUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3anayu B 1—2 AEUCTBUS, KCHONB3YS 3aKOHBI U (OPMYJIbI,
CBsI3bIBAIOIIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33/Ja4uM 3alHUChIBATh
KpaTKO€ YCIOBHUE, MOJCTaBIATh (PU3MUECKHE BEIUYMHBI B (OPMYNBI U MPOBOAUTH
pacy€Thl, HAXOIUTh CIPABOYHBIE TAHHBIE, HEOOXOAUMBIE 1JIs pEICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJTy4eHHON (DU3NYECKON BEITMUMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PELIUTh NPU MOMOUIM (PU3HUECKUX
METOJ0B, B OIIMCaHWUU HCCIIENOBAHUS BBIICIATH MPOBEPAEMOE IPEATIOIOKEHNE
(rumotesy), pa3nuyaTh U MHTEPIPETUPOBATH MOTYUYEHHBIN PE3ybTaT, HAXOJUTh OITMOKU
B XOJI€ OIIBITA, JAENaTh BEIBOBI I10 €T0 pe3yJibTaTaM;

MPOBOJIUTH OMBITHl MO HAOMIOACHHUIO (DU3WYECKUX SIBICHUNU WU (DU3NIECKUX
CBOMCTB TeJl: (OpMYIUPOBATH MPOBEPIEMbIE MPEIIONIOKEHUS, COOUPATh YCTAHOBKY
U3 IPEJI0AKEHHOTO 000pYyI0BaHUS, 3aMCBIBATh X0 ONbITA U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAaCChl Tesa, 00bEMa, CUITBI
U TEMIIepaTyphl C UCIOJIb30BAHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHusi IPUOOPOB € YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKOW BEJIMYMHBI OT APYTron
C UCIIOJIb30BaHUEM NPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO ABMKYIIETOCS
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TeJa OT BPEMEHU ABUKEHHUS TE€Ja, CHIIBI TPEHHS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEW TEJI W HE3aBUCHMOCTH CHWJIBl TPEHHUS OT IUIONIAA
CONPUKOCHOBEHUS TE€J, CUJIBI YIPYTOCTU OT YIUIMHEHUS NPY>KUHBI, BHITAIKUBAIOLIEH
CWIbl OT 00bEMa TOTPYKEHHOW 4YacTW Tella M OT IUIOTHOCTH KUIKOCTH, €&
HE3aBHCHMOCTH OT INIOTHOCTH T€JIa, OT NIyOMHBI, HA KOTOPYIO OTPYKEHO TEJIO, YCIOBUN
IUTaBaHUs TEJ, YCIOBUN paBHOBECHUS pbluara v OJIOKOB, y4aCTBOBATh B TUIAHUPOBAHUU
y4eOHOTO HCCIIeIOBaHUs, COOMpATh YCTAHOBKY W BBIMOJHATH H3MEPEHUs, CIIETys
MPEMIOKCHHOMY — TUTaHy, (UKCHpOBATh pe3yJabTaThl IMOJTYYCHHOW 3aBUCHMOCTH
bu3MUecKUX BEJIUYMH B BUJC MPEMJIOKEHHBIX TaONMI] U rpaduKOB, JeNaTh BBIBOJIbI
0 pe3yJbTaTaM UCCIEI0BAHMUS;

MIPOBOJIUTHh KOCBEHHBIC M3MEPEHUS (U3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPIOTrO TeNa, CUJIa TPEHUS CKOJIbKEHUS, JIaBJIICHHE BO3/yXa,
BBITAJIKMBAIOIIIASI CUJIA, ICUCTBYIOIIAs HA MOTPYKEHHOE B )KUJIKOCTh TEJIO, KOAPPUIIUEHT
MOJIE3HOT0 JACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEI0KEHHOU MHCTPYKIUU: TIPU
BBITIOJIHEHUHA W3MEPEHUN COoOMpaTh SKCHEPUMEHTANIBHYIO YCTAHOBKY W BBIYUCISATH
3HAYEHUE UCKOMOW BEITUYMUHBI;

coONI0IaTh MpaBWIa TEXHUKU OE€30MacCHOCTH IMpu padbore ¢ J1adopaToOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JIEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAOIINECS COCY/bI, OapOMEeTp, phluar, MOJABMKHBIN U
HETIOJIBM>KHBIN OJIOK, HAKJIOHHAS TJIOCKOCTh;

XapaKTepU30BaTh TPHUHIIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB C ONOPOM HAa HMX OMUCAHUSA (B TOM 4YHUCIE: MOAUIMIHUKH, YCTPOWCTBO
BOJOIPOBO/IA, THAPABIMYECKUNA MPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAacCOC,
apeoMeTp), UCIOJb3ysl 3HAHUS O CBOWCTBAX (PU3MYECKUX SIBJICHUN U HEOOXOIUMbIC
dbu3uYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TPUMEPHI (HAXOAUTh HMHPOPMAIIMIO O TMPUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TIOBCEJHEBHOW >KM3HHM Ui oOecreueHus
0e30macHOCTH MpU OOpalmieHud ¢ NOpudoOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 37J0POBbS M COOJIIOICHHSI HOPM DKOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIEH
cpeng;

OCYILIECTBIISAITE OTOOpP MCTOYHMKOB HMH(oOpMaruu B MHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINUXCS 3HAHUM U IyTEM CpPaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIACIISITH HHPOpPMAINIO, KOTOpas SIBISETCS MPOTUBOPEUUBOM
WA MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUd  HAyYHO-TIOMYJISIPHYIO
auTeparypy (HU3UUECKOTO COJACp)KaHMS, CIPaBOYHBIC MaTepHaibl, PECYpChl CETH
WNurtepHer, BrnageTh mnpuéMamMu KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpa3OBaHUS
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
2—3 WCTOYHUKOB HHGOpMaUM (PU3UYECKOTO COJEpKaHUsA, B TOM YHCIE MyOJIUYHO
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JieaTh KpPaTKUE COOOIICHHS O PE3ysbTaTaX MPOEKTOB WM YUYEOHBIX HCCIEIOBaHUIMA,
IpU 3TOM I'PAMOTHO HCIIOJIb30BaTh U3YUYEHHBIM MOHATHUIHBINA anmapaT Kypca (QU3UKH,
COMPOBOXK/IATh BHICTYIUICHHUE MPE3CHTAIINEH;

IIPY BBITTOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEAOBAHUM pacipenensiTh 00sI3aHHOCTH
B IPYIINE B COOTBETCTBHUHU C MOCTABIIEHHBIMU 3aJJa4aMHU, CJICJAUTh 32 BBITIOJIHEHUEM TJIaHa
JEUCTBUN, aJIeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaJ B JI€ATEIbHOCTH TPYIIIIHI,
BBICTpaNBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIIKX.

K koHiy oOyueHus B 8 kJiacce mpeIMETHbIE pe3yJbTaThl HA 0Aa30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

MCITI0JIb30BATh MOHATHSI: Macca U pa3Mephbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe€ COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHEe U aMOopdHBIE Tea,
HACBIIICHHBIN 1 HEHACHIIIEHHBIH Map, BIAKHOCTb BO3/1yXa, TEMIIepaTypa, BHYTPEHHSIS

DHEPTHUs, TEIIOBON JBUTATENb, JIEMEHTAPHBIN ANEKTPUUECKUI 3apsl, SJIEKTPUIECKOE
1oJie, IPOBOJHUKU U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pasnuyaTh sBJICHUS (TETIOBOE paCIIMPEHUE U C)KaThe, TeIlonepeaayda, TernioBoe
paBHOBECHE, CMauyWMBaHWE, KaNWUISIpHbIE SBJICHUS, WCHApeHUEe, KOHACHCAIIUS,
IUTaBJICHUE, KPUCTAILTU3AIUS (oTBepaeBaHue), KUTICHUE, TeIioneperaya
(TeTIOnpPOBOTHOCTh, KOHBEKIIMS, M3Ty4Y€HHUE), DJIEKTpHU3aIusl TeJ, B3aUMOJICHCTBUE
3apsAI0B, JACUCTBUS IICKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJCHCTBUE
MarHuTOB, JACHCTBME MArHUTHOTO TMOJISi HA MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAas
WHAYKIMS) TI0 OINHMCAHUI0O WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX TaHHOE (PU3NYECKOE SIBICHUE;

pacno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (DU3NYECKUX SIBJICHUI B OKPYKAroIIeM
MHUpE, B TOM 4YHClie (PU3NYECKUE SIBJICHHUS B MPHUPOJIC: MOBEPXHOCTHOE HATSIKEHUE U
KamWUISIPHBIC SIBIIGHUS B TMPUPOJIE, KPUCTAUIBI B Tpupoje, uzinydeHue CoHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHME POCHI, TyMaHa, WHEs, CHeEra,
AIEKTPUUECKUE SBJICHUS B aTMOC(heEpe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
noJie 3eMiiu, Apeid MoIOCOB, POIb MATHUTHOTO TOJIS JUIsl ’KU3HU Ha 3emiie, MOJISpHOe
CUSHUE, TpPU OTOM TEPEBOJUTHh TMPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIJCISTH
CYIIIECTBEHHBIC CBOMCTBA (IMPU3HAKH) (PU3NYECKUX SBIICHUN;

OMKCHIBATh W3YYCHHBIC CBOMCTBA TeN W (PU3NUYECKHE SIBICHUS, WCIOIb3YS
dusnueckue BEIWYUHBI (TeMIeparypa, BHYTPECHHSISI SHEPTHs, KOJIHMYECTBO TETUIOTHI,
yJeNbHAsI TEIUIOEMKOCTh BEIECTBA, YCIbHAs TEIJIOTA TUTABJICHHMS, yJeIbHAs TEIUIOTa
nmapooOpa3oBaHusi, yAelbHas TEIJIOTa CrOpaHUsl TOIUIMBA, KOA(POUIIMEHT TMOJE3HOTO
JNEUCTBUSI TEIUIOBOM MAIIWHBI, OTHOCUTEIIbHAS BIIAXKHOCTb BO3/1yXa, JJICKTPUUYECKUN
3apsl, Cuia TOKa, dJIEKTPUIECKOE HAMPSHKEHNUE, COMPOTUBIICHNE MMPOBOIHUKA, YIETHLHOE
COTIPOTUBJICHUE BEIIECTBA, pa0OTa U MOIIHOCTh JEKTPUUECKOTO TOKA), IPH OMUCAHUU
MPaBUJILHO TPAKTOBATh (PM3MUECKUN CMBICT MCIOIB3YEMbIX BEITUYMH, 0003HAUYCHUS U
eAVHUIBI  (DU3UYECKUX BEJIMYWH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO
Gu3NUeCKy0 BEIWYMHY C JAPYTMMH BEIWMYWHAMHU, CTPOUTH TpaduKh HW3YUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITNINH;
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XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHHUSI U TMPOLIECCHI, HUCIOIb3YS
OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpHH CTPOCHMS BEIIECTBA,
MPUHLUI CYNEPIO3UIUU MTOJIEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs 3apsa,
3akoH Oma [ ywyacTka uenwu, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEHHs] SHEPIUH,
IIPH 3TOM J]aBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €I0 MATEMATHYECKOE
BBIPAKEHHE;

OOBSCHATH (PU3UYECKHE MPOIECChl U CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyallud  NPaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBISBIATH  NPUYUHHO-
CJIEJICTBEHHBIE CBSA3H, CTPOUTH 00BACHEHUE U3 1-2 JIOrMuecKux Iaros ¢ onopoit Ha 1-2
U3YYCHHBIX  CBOMCTBAa  (DU3MYECKUX  SIBICHUH, (QU3NYECKHX  3aKOHOB  WIIU
3aKOHOMEPHOCTEMN;

pemiaTh pacu€THblE 3a1ayd B 2—3 ACUCTBUS, WCIONB3YS 3aKOHBI U (OPMYIIbL,
CBsI3bIBAIOIIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33/]a4uM 3alHUChIBATh
KpaTKO€ YCJIOBHE, BBISBIATH HEIOCTAaTOK JAHHBIX JUIsl PEIICHUs 3aJauM, BbIOUpATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE J1JIs €€ PEIIEeHUs, IPOBOIUTh PACUEThl U CPAaBHUBATh
HOJy4YE€HHOE 3HaUeHUE (PU3NUECKON BETUUYHHBI C U3BECTHBIMU JIaHHBIMY;

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PEUIUTh NPH MOMOIIM (PU3HYECKHX
METOJIOB,  HWCIIOJIb3ysl ~ ONMCAHUE  WCCIECNOBAaHUSA,  BBUACIATH  NPOBEPSEMOE
MPEANOJIOKEHNE, OLIEHUBATh IPaBUJIBHOCTh MOPSAAKAa IPOBEACHHS HCCIEIO0BAHUSA,
JIeNaTh BBIBOJIBI;

OPOBOJUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUA WU (U3HUECKUX
CBOMCTB TeN (KanWJUIIpHBIE SIBJICHUS, 3aBUCUMOCTb JABJIECHUS BO3/lyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHMS U HAIPEBaHUS MPU U3IyYEHHUH OT L[BETA
W3inyvarome — (MOmIoMarIIeil)  MOBEPXHOCTU, CKOPOCTh  HMCHAPEHUs]  BOJIbI
OT TeMHeparypbl XUAKOCTH M IUIONIAAM €€ TOBEPXHOCTH, HJIEKTpU3auus Tel U
B3aMMOJICHCTBHE JJIEKTPUUYECKHUX 3apsiioB, B3aUMOJCHCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3YaJU3alMsl MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, AEUCTBUS MAarHUTHOTO IO
Ha IPOBOJHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOJBHUIATENS
IOCTOSTHHOTO TOKa): (OpMyJiMpoBaTh MpOBEpSEMBbIE MPEANOJIOKEHUs, COOUpaTh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHNU s, ONUCHIBATH X0 ONbITA U (HOPMYIUPOBATH
BBIBO/IbI;

BBINIOJIHATDh TPSMbIE M3MEPEHUS TEeMIIepaTypbl, OTHOCUTEIbHOW BIIAXKHOCTH
BO3/lyXa, CHWJbl TOKA, HAMNPSIXKEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX MHPUOOPOB U
JaTYNKOB (PU3MYECKUX BEJIIMYMH, CPABHUBATH pE3YJIbTAaThl H3MEPEHHH C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OAHOW (hPM3HUECKOM BETMYHMHBI OT JPYTOM
C MCIOJIb30BAaHUEM NPSIMBIX M3MEPEHHH (3aBUCHMOCTH CONPOTUBIIEHUS IMPOBOJHUKA
OT €ro JUIMHBI, IUTOIIAIN [TONEPEYHOTO CEYEHUS U yIEIBHOIO CONPOTUBIIEHUS BEIIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAIPSIKEHUS Ha MPOBOJIHUKE,
UCCJIE0OBAHUE IOCIEAOBATEIBHOIO W MMAPAJUIEIbHOTO COEIWHEHUN IPOBOJHUKOB):
MJIAHUPOBATh UCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBINIOJHSATH W3MEPEHUs, CIEays
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PEAJIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCMMOCTH B BHJIC
TabuI u rpaduKoB, JAEIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

MIPOBOJINTH KOCBEHHBIE N3MEpPEHUs (HU3NICCKUX BEIMUUH (yIAeIbHAs TETUIOEMKOCTD
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pad0OTa U MOIIHOCTh 3JEKTPUUECKOTO TOKA):
IJIAHUPOBATh HW3MEPEHUs, COOMpaTh OKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys
MPEI0)KEHHOU UHCTPYKIIUU, U BEIYUCIISATh 3HAUCHUE BEITUYUHBI;

coOI0/IaTh TpaBWJIa TEXHUKH OE30MacCHOCTH TpH paboTe ¢ JabopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh TPHUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOMl Ha MX OMUCAHUS (B TOM YMKCIJE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIEpPMETpP, BOJBTMETP, CUYETUHUK DIICKTPUUECKOU
SHEPIrUH, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTENIbHBIC AJIEKTPOHIPHUOOPHI
(mpuMephl), DJIEKTPUUYECKUE MPEIOXPAHUTENH, DJIECKTPOMArHUT, JJIEKTPOJBUTATEINb
MIOCTOSIHHOTO TOKAa), KCIOJIb3ysl 3HAHUS O CBOMCTBaxX (DU3WYECKUX SIBJICHUN U
HEe00XoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIE MPHUOOPHI
0 CXE€MaM U CXEeMaTHUYHBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JIBUTaTelb BHYTPEHHEIO CrOpaHMsl, JIEKTPOCKOI, PEOCTaTr), COCTABIATh
CXEMBbI BJIEKTPUYECKUX LEMEH ¢ MOCIEIOBATEIbHBIM U MapaJlIEIbHBIM COECIMHEHUEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB AJICKTPUUECKUX TIETIEH;

OPUBOJUTH MPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TOBCEIHEBHOW KU3HU JJIA OOECIeYeHUs
0€301acHOCTH TIPU OOPAIICHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHSI
3JI0POBbSI U COOJIIOICHHSI HOPM SKOJIOTUUECKOTO TIOBEICHUSI B OKPYIKAIOIIEH cpelie;

OCYIIECTBJIATh MOUCK HH(opMaiuu ¢uznueckoro cojaepxkanus B HHTepHere,
HAa OCHOBE MMEKOIIMXCS 3HAHWM M MyTEM CPABHEHUS JOMOJHUTEIIbHBIX MCTOYHHKOB
BBIICNIATh HWH(OpMaIuio, KOTopas SBISETCS NPOTUBOPEUYMBOM WM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh TMPU BBHIMIOJHEHWH Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
TuTepatypy (U3UYECKOTO COJEp)KaHMs, CIPABOYHBIC MaTEpPHANIbl, PECYpPChl CETH
WNurtepHer, BrnageTs mnpuéMaMu KOHCIEKTUPOBAHMS  TEKCTa, MpeoOdpa3zoBaHUs
nH(}OpMAaIUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHUE YCTHBIE COOOIICHHs, 0000Mmas
nH(DOpMAII0O U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO COJEP’KaHUS, B TOM YHCIIC
myOJMYHO  TPENCTaBIATH  pe3yJdbTaThl  MPOCKTHOM WM  HUCCIEI0BATEIHCKOU
NEATEIbHOCTH, MPU 3TOM IPaMOTHO HMCIOJIb30BATh M3YYEHHBIN MOHATUHHBIN amnmapar
Kypca (U3HUKH, COMPOBOXK/IaTh BHICTYIUICHUE MTPE3CHTAIINECH;

MIPU BBHITIOJIHEHUU YYEOHBIX MPOCKTOB M HUCCIENOBAHUNA (PU3MUECKHUX IMPOIIECCOB
pactpenensiaTb O00sS3aHHOCTH B TPYMIE B COOTBETCTBUM C TIOCTABJIICHHBIMHU 3aJadaMu,
CIEAUTh 3a BBIMOJHEHUEM IIJIaHA JCHCTBUM U KOPPEKTUPOBATh €ro, aJeKBAaTHO
OIICHMBATh COOCTBEHHBIH BKJIAJ B  JICITENBHOCTH  TPYNIBI,  BBICTPAWBATh
KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.
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K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOuYKa, TPACKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHUYECKOTO JBIKEHUS, AedopMarus (ynpyras, IiacTudeckas),
TpPEHHE, IEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U IEPETPY3KH, LICHTP TSHKECTH,
abCOIOTHO TBEPJIOE TENO, LIEHTP THXKECTH TBEPAOTO Tesla, pAaBHOBECUE, MEXaHHUUECKUE
KOJ1e0aHMsI U BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPA3BYK, SJIEKTPOMArHUTHBIC BOJIHBI, IITKaJIa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTh, CHEKTPBI UCITyCKaHUS
Y TIOTJIONICHUS, anb(a-, 6eTa- 1 raMMa-u3TydeHHs], U30TOIIbI, sIepHasi SHEPTreTUKa;

pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBUXKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABUKEHUE, CBOOOJHOE MaJICHUE TEJ, PABHOMEPHOE
IBI)KCHUE TI0 OKPYXHOCTH, B3aUMOJECHCTBUE TE€J, PEAKTUBHOE JIBXKCHUE,
KojebaTenbHOe JBIDKEHUE (3aTyXalollhe W BBIHY)KICHHbIE KOJIEOAaHUs), PE30HAHC,
BOJIHOBOE JABUKEHHUE, OTPAKEHHE 3BYKa, IPSIMOIMHEINHOE PaCIPOCTPAHEHUE, OTPAKEHUE
U IIPEJIOMIIEHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIoKeHHE OeI0ro cBeTa
B CHEKTP M CJOXEHUE CHEKTPaJbHBIX LBETOB, AHUCIEPCHUS CBETA, €CTECTBEHHAas
PaIMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa U3JIYyYEHHUS) 110 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE
SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUIN B OKPYKAIOIIEM MUPE
(B TOM ymcie puznueckue SBJICHUS B IPUPOJIC: IPUIUBLI U OTJIMBBI, JBUKECHHUE TIJIAHET
ConHeuHOM CUCTEMBI, pEaKTUBHOE JBUXKEHHE JKUBBIX OPraHW3MOB, BOCIPUSTHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHYECKHME BOJHBI, I[yHAaMH, 5XO, IIBETa TeT,
ONTHYECKHE  SIBJICHUS B  MpPUPOAE, OHUOJIOTMYECKOe  JIEUCTBUE  BUAMMOIO,
yIbTPa(UOIETOBOTO U PEHTICHOBCKOTO M3JIyYEHUH, €CTECTBEHHBIM PpPaTUOAKTHUBHBIN
(G oH, KOCMHYECKHE JTyUd, PAIMOAKTUBHOE U3IIyYCHHUE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE
paIMOAKTUBHBIX M3Jy4YCHUN Ha OpPraHu3M YeJiOBEeKa), MpU DTOM MEPEBOAUTH
MPAKTUYECKYIO 3a/ladyy B Y4eOHYI0, BBIIEISATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK)
(u3HUECKUX SIBICHMII;

OMKCHIBATh W3YYCHHBIC CBOMCTBA Te€N W (PU3UYECKHE SIBIICHUSA, HCIOIb3YS
dusnueckre BEIMUYUHBI (CPEIHSISI ¥ MTHOBEHHAsT CKOPOCTh Tela MPU HEPaBHOMEPHOM
JBUKEHUHU, YCKOPEHHUE, MepeMelIeHUe, MyTh, yrioBas CKOPOCTh, CHUJIa TPEHHUS, CHJIA
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHHUE CBOOOIHOTO TaJeHUs, BeC Tea, UMIYJbC Tea,
UMITYJIC CUJIbI, ME€XaHW4YecKasi padoTa U MOIIHOCTb, MOTEHUHUAIbHAS YHEPTUs Tela,
MOJHATOTO HaJ TMOBEPXHOCTHIO 3€MJIM, TOTCHI[MAJIbHASI DHEPTHs CXKATOW MPYKHUHBI,
KHHETHYECKasi SHEPTHsI, TIOJTHAS MEXaHUYECKasi YHEPTHs, IEPUOJI M YacTOTa KOJeOaHmi,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTellb
MIPEJIOMJICHUST CPENbl), MPH OMHCAHWHM TPABWIBHO TPAKTOBATh (DU3WYECKUN CMBICIT
UCIIOIb3YEMbIX BEJIMYMH, 0003HAYCHUS W €IUHUIIBI (PU3MUYECKUX BEJIMYMH, HAXOJUTh
dbopMyIibl, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYI0 BEJIMYUHY C JAPYTMMHU BEJIMYHWHAMH,
CTPOUTH TpaUKN NU3YICHHBIX 3aBUCUIMOCTEH (PH3NYECKUX BEIMYHH;
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XapaKTepHU30BaTh CBOICTBA Tell, (PU3MUYECKHE SBJICHHUS WU MPOLIECCHI, HUCIONb3YS
3aKOH COXPAaHEHHS SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI CYNEPHO3UIIUU
CWJ, TPHUHIMI OTHOCHUTENIbHOCTH ['ammies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MIPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MacCcoBOTO YHCEJ MpH SACPHBIX pEaKUMsIX, MpU 3TOM JaBaTh CJIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3alIUCHIBATH €0 MATEMaTHYECKOE BHIPAKEHUE;

OOBACHATH (PU3MYECKUE MPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluli  TPAaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYUHHO-
CJIEJICTBEHHBIE CBSA3H, CTPOUTH OOBACHEHUE U3 2—3 JIOTMUECKUX II1aroB C OMOpoil Ha 2—3
U3YYCHHBIX  CBOMCTBAa  (DU3MYECKUX  SIBICHUHM, (QU3NYECKHX  3aKOHOB  WIIU
3aKOHOMEPHOCTE;

pemarh pacuéTHhIC 3amadyd (OMUpAlONIUecs Ha CHUCTeMy U3 2—3 ypaBHCHHN),
UCTIOJIb3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIIME (PU3NUECKHE BEIUYMHBI: Ha OCHOBE
aHajM3a yCIIOBHS 3aJa4M 3alMChIBATh KPATKOE YCJIOBHE, BBISIBIATh HEAOCTAIOIINE HIIN
M30BITOYHBIE JTAaHHbIE, BHIOMPATH 3aKOHBI M (POPMYJIbI, HEOOXOAMMBIE JJI PEIICHHUS,
IPOBOJIUTH PACUYETHI U OLICHUBATH PEAIMCTUYHOCTD MOTYYEHHOTO 3HaYeHUsI (pU3nuecKkoi
BCJTUYHHEI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIUTh HPH MOMOIIM (PU3HYECKHX
METOJOB,  HUCIOJIb3YySl  ONHCAHUE  HCCIENOBAaHUS,  BBIACIATH  IPOBEPSIEMOE
IPEINONIOKEHNE, OLEHUBATh IPABUWIBHOCTh MOpPsIKa IPOBEIEHUS HCCIEIOBAHMS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUN U OTBITOB;

IPOBOJUTH OMBITHl IO HAOMIOJACHUI0 (U3MUECKUX SBICHUN WIH (DUINYECKUX
CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHHs SHEPTUH,
3aBHCHMOCTbH Tepro/ia KoeOaHuil MpyKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU
NPYXXUHBI M HE3aBUCHMOCTh OT aMIUTUTYAbl MalbIX KOJICOAHUN, TPSIMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa, pPA3J0KEHUE OEIoro CBEeTa B CIEKTP, U3yYEHHUE CBOMCTB
U300pKEHUS B IUIOCKOM 3€pKajie M CBOMCTB M300pa)Ke€HUs MpeaMeTa B coOMparoiei
JMH3€, HAOJI0JeHNE CIUIOIIHBIX U JIMHEHUYaThIX CIEKTPOB U3ITYUYECHHUS): CAMOCTOSATEIBHO
coOupaTh YCTAaHOBKY U3 M30BITOYHOTO HA0Opa 000pyJOBaHUS, OUCKHIBATH X0/l ONbITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOIBL;

IPOBOJUTH NIPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX U3MEPEHH, Onpenensis cpeaHee
3HaYCHUE U3MepsieMON BeNUYuHbI ((POKYCHOE pacCTOSIHUE COOMparoliel JIMH3HI),
000CHOBBIBaThH BHIOOP crIoc00a u3MepeHus (M3MEPUTEIHHOTO MPUOOopa);

IPOBOJUTH UCCIIEI0BAHNE 3aBUCUMOCTEN (PU3MUECKUX BETUYHUH C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JIBHKEHUHU
0e3 HavaJbHON CKOpPOCTH, Meproia KoueOaHNl MaTeMaTHYeCKOro MasiTHUKA OT JJIUHBI
HUTH, 3aBUCHMOCTH YIJIa OTPa)KE€HHUs CBETa OT yrja MaJieHus W YIJia MpeoMIICHUs
OT yIJia MaJieHus): TUIaHUPOBATh UCCIIEI0BAHUE, CAMOCTOSTEIBHO COOMPaTh YCTAHOBKY,
(uKCcHpOBaTh PE3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEJIUYMH B BHJE
Ta0JMIl U TPaQUKOB, JeJIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEeI0BaHMUS;
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IPOBOJUTH KOCBEHHBbIE WM3MEPEHMsI (PU3NYECKUX BEIMYUH (CPEIHSIsE CKOPOCTh U
YCKOpPEHHE Teja MPU PaBHOYCKOPEHHOM JBH)KEHUHU, YCKOPEHHE CBOOOIHOTO MaJICHMUS,
KECTKOCTh TPYXKUHBI, KOIPOUIIMEHT TPEHUS CKOJBXKEHUS, MEXaHWYecKas pabora u
MOIIIHOCTb, YaCTOTa U MEPHO]I KOJIEOAHU MaTeMaTUYeCKOTO U IPYKUHHOTO MasiTHUKOB,
ONTHYECKAs CUJIa COOMPAFOIICH JTMH3bI, PAIMOAKTUBHBINA ()OH): TIIAHUPOBATHh U3MEPCHUS,
coOupaTh OSKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBINIOJHITH HW3MEPEHHUS, CIEIys
NPEAJIOKEHHOW HWHCTPYKIIMU, BBIYUCIATh 3HAYEHUE BEJIMYMHBI W AHAIM3UPOBATH
MOJTYyYEHHBIE PE3YJbTAThI C YUETOM 3aJJaHHOM MOTPEIIHOCTA U3MEPEHUI;

coONo/IaTh MpaBHJia TEXHUKU O€30MacHOCTH Mpu padbore ¢ J1abopaTOpPHBIM
00opyI0BaHUEM;

pa3inyaTh OCHOBHBIC MPU3HAKU MU3YYEHHBIX (DU3NUYECKUX MOJENei: MaTepruaibHas
TOYKa, a0COJIOTHO TBEPAOE TEIO, TOUEYHBIM HMCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IJIaHeTapHas MOJIETb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI/IPa;

XapaKTepU30BaTh TPUHIIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB C OMOPOM Ha UX OMUCAHUS (B TOM YHCIIE: CIUAOMETP, JATYMKU MOJIOKEHUS,
PACCTOSIHUSI U YCKOPEHUS, paKeTa, 3X0JIOT, OUYKH, IEPUCKOT, (hOoToaImapar, ONTHIECKUE
CBETOBOJIbI, CIEKTPOCKOI, JO3UMETP, Kamepa BHIIbCOHA), UCHOIB3YSd 3HAHUS
0 CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOUMBbIE (PU3UUECKHE 3aKOHOMEPHOCTH;

HCTIONB30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKM HW3YUYECHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIIBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPU PEIICHUU
y4eOHO-MPAKTUYECKUX 3a/1ad, ONTHYECKHUE CXEMbI [JIsi TOCTPOCHHS H300paKeHUi
B TJIOCKOM 3€pKajie ¥ COOMPAIOIICH JINH3E,

MPUBOANTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O NPHUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BAaHUSl (PU3NYECKHX 3HAHWW B TIOBCEIHEBHOW >KU3HU ISl OOecCTedeHMUs
0e3omacHOCTH TMpu oOOpalmieHuu ¢ NOpudoOpaMu M TEXHUYECKHUMH YCTPOMCTBaMH,
COXpaHEHUS 37J0POBbS M COOJTIOICHHSI HOPM YKOJIOTHYECKOTO MOBEICHUS B OKpPYKaIOIIeH
cpene;

OCYILECTBIIATh MOUCK HHMOpMauuu (uznueckoro conaepxkanusi B HHTepHeTe,
CaMOCTOSATENbHO (OPMYIUPYsS TMOUCKOBBIM 3ampoc, HAXOAUThb IYTH OMpPEaeNCHUs
JIOCTOBEPHOCTH TOJYyYE€HHOW WHGOpMAllUM HA OCHOBE MMEIOIIMUXCS 3HAHUU U
JIOTIOJITHUTEJIbHBIX UCTOYHUKOB;

WCIIOJIH30BaTh TPU BBHITIOJIHGHUM YUYEOHBIX 3aJaHUi  HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3MUECKOTO COJAEpKaHMs, CHPaBOYHBIE MaTepHaybl, PECypChl CETH
WNurtepHer, BrnageTh mnpuéMamMu KOHCIIEKTUPOBAHHS  TEKCTa, MPeoOpa3oBaHUS
nH(}OpMAaIUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE THCBMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
uH(OpMaAIMU M3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO COACpPKAHUSA, ITYOIMIHO
MPEACTABISATh PE3YJIbTaThl TPOCKTHON WJIM UCCIEA0BATEIHLCKOM AEATEIbHOCTH, IPU ATOM
rPAaMOTHO HCIIOJIb30BATh M3YUYCHHBIM MOHATUMHBIM almapar HM3y4aeMoro pasjesna
GU3NKKM W COMPOBOXKIATh BBHICTYIJICHHWE TMPE3CHTAIME C Y4ETOM OCOOEHHOCTEH
ayIUTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
No HanmenoBanue [IporpamMmmHOE conepKkanue OCHOBHBIE BUJIBI JEATENBHOCTH O0YYAIOIINXCS
/11 pa3/iesioB U TEM
y4eOHOro npeaMera

Pazznen 1. ®usnka u ee poJb

B IOBHAHUHU OKPYKAKOIIEro MUpa

BeJM4YrH. PU3NUECKUE
npubopsl. [lorpemHocts
U3MEPEHNN
MexnayHapoaHas cucteMa
€IVHMUII

1.1 | ®usuka—Hayka 2 ®dusuka — Hayka o Ipupojie. | BelsBieHUe pa3muunii Mexxay GU3NIeCKUMH U
0 IPUPOJIE SIBreHus npUpPOIbL. XAMHUYECKUMH MPEBPALLCHUSIMU.
dusuyeckue IBICHUA: Pacno3naBanue u kiaccudukanus GU3nIeCcKux
MEXaHHUYECKHE, TCIIOBLIC, SIBJICHUM: MEXaHHUYECKHUX, TCIJIOBBIX,
BJIEKTPUYECKHUE, BJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBBIC, Habmronenue n oncanre PuU3NUECKUX SIBICHUI
3BYKOBBIE
1.2 | ®dusnyeckue 2 dusnyeckre BEINYNHEL. Onpenenenre UEHbI AEICHUS Kb
BCJIMYMHBI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO MpHoopa.

N3Mepenne nTMHENHBIX pa3MEPOB TEI U

IIPOMEKYTKOB BPEMEHHU C YUETOM IOIPEIIHOCTEN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TEA.
H3mepenue temmepaTypsl PU HOMOIIA
KUIKOCTHOTO TEPMOMETPA U TATUUKA
TEMIIEPATYPHL.

BrImniosiHEHHE TBOPUYECKHX 3aJaHUH T10 TIOUCKY
CIOCO0OB M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTUK, HATTPUMED, pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUM, MaJTbIX
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IPOMEXYTKOB BpeMeHu. OO0Cyx1eHne
peajaraéMbIx Cloco0oB

1.3. | EcrecTBenHO- 2 Kak ¢usuka u npyrue BriaBmkeHue runotes, 00bCHSAIOMUX MPOCTHIE
HAYYHBIA METOJT €CTECTBEHHBIE HAYKU SBJICHUS, HATTPUMED:
NO3HAHUSA U3y4aroT IpUpPOAY. — II0YEMY OCTAHABIIMBAETCS ABHKYILEECS
EctecTBeHHO-HAY4HBIH 10 TOPU30HTAIBHOM IOBEPXHOCTH TEJIO;
METO/]] TO3HAHUS: — MOYEMY B XKapKyI0 [MOTOAY B CBETIION 0/1eXk 1€e
HaOJIIOJICHNE, TOCTAaHOBKA MpOXJIAAHEHN, YeM B TEMHOU. [Ipennoxenune
Hay4YHOTO BOIIpOCa, CIIOCOOOB MPOBEPKU TMIIOTES.
BBIJIBUJKEHUE TUIIOTE3, [IpoBenenue uccnenoBaHus 1Mo MPOBEPKE KaKOM-
SKCIIEPUMEHT IO IPOBEPKE | TUOO TUIOTE3bI.
TUIO0TE3, 00bICHEHUE [TocTpoenue npocTerdmmx Moaenen Gu3nIecKux
HaOJII0aEMOTO SIBIICHUSI. SBJICHUH (B BUJIE pUCYHKOB MJIM CXEM ), HAIIpUMEpP
Onucanue pu3NIECKUX najieHue NpeaMeTa; MpsIMOIMHENHOE
SIBJICHUHM C TOMOIIIBIO pacnpocTpaHeHUe CBeTa
Mozenen
Htoro no pazneiny 6

Pa3nen 2. IlepBoHayainbHble

CBCACHHUSA O CTPOCHHUH BELIECTBA

2.1

Crpoenue BeliecTna

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIME
JTMCKPETHOE CTPOCHUE
BEIIECCTBA

HaGmroienne u mHTEpIpETaIns OMBITOB,
CBUETEIBCTBYIOMNUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYIT

C UCTIOb30BaHueM (hoTorpaduii, MOTyUYEHHBIX
Ha aTOMHOM CHJIOBOM MuKpockone (ACM) —
nabopaTtopHas padota mo teme: «OreHka
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JaMeTpa aToMa METOJIOM PSIOB
(c ucronb3oBaHueM Qororpaduii)y».
Omnpenenenre pasMepoB MajbIX TEN

2.2 | IBmxeHne u
B3aMMO/ICHCTBUE
YaCTHII BEIISCTBA

JIBM>KEHUE YaCTHUII
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEeMIEPaTypoil.
BpoyHoBcKO€ ABUKEHHE,
b dy3us.
B3aumoneiicTBue 4acTHil
BEILIECTBA: MPUTSKCHUE U
OTTAJIKUBAHUE

Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
TBYDKEHUS U siBIIeHus qudy3um.

[IpoBenenue u 0OBICHEHHE OTBITOB

0 HAOJIIOICHUIO TETNIOBOTO PACITUPEHUS Ta30B.
[IpoBeaenue u 00BICHEHHUE OMBITOB 11O
0OHAPYKEHUIO CUIT MOJICKYJIIPHOTO MPUTSKEHUS
Y OTTAJTKUBAHUS

2.3 | ArperatHbie
COCTOSIHMSI BEIIECTBA

ArperatHbie COCTOSTHUSA
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TE.
BzanmocBs3p Mmexy
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSIHUSIX U MX
ATOMHO-MOJIEKYJIIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (¢ UCMOIb30BaHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IMUUii B CTPOESHUH Ta30B,
JKUIKOCTEU U TBEPJIBIX TEI.

OO0BscHEHNE MAJION COKUMAEMOCTH KUIKOCTEN 1
TBEPIIBIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust PopmMbI TBEPABIX TE U
TEKY4YECTH KUIKOCTH.

IIpoBeneHue OnbITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUM BOJBI YACTHUIIBI HAXOIATCS
B CPEAHEM JaJbllie IPYT OT Jpyra (IIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEKIY
0COOEHHOCTSIMU arperaTHhIX COCTOSTHUM BOJIbI U
CYILIECTBOBAHUEM BOJHBIX OPIraHU3MOB

(MC — Ouomnorus, reorpadusi)

Hroro no pazneny
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Pazaen 3. /I[Bu:keHne H B3aUMOAeliCTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHnueckoe ABUKEHHUE.
JIBU>KCHUE PaBHomepHoe n
HEPaBHOMEPHOE ABUKEHHUE.
Cxopoctb. Cpennsis
CKOPOCTh IIpHU
HEPaBHOMEPHOM
INBI>KEeHUU. Pacuér mytu n
BPEMEHHU JIBUKCHUS

HccnenoBanue paBHOMEPHOTO IBHKEHUSI,
OTIPE/ICJICHUE €TI0 MPU3HAKOB.

Habmronenne HepaBHOMEPHOTO JIBHXKEHUS 1
ONpPEICJICHUE €T0 OTIIMYUM OT PABHOMEPHOTO
JIBYDKEHHSL.

OnpeneneHrne CKOPOCTH PABHOMEPHOIO
JBWKEHUS (IIapUKa B dKUJKOCTH, MOJETU
AJIEKTPUYECKOTO aBTOMOOHJIS U T.1.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKECHUSA
OpycKa WM IIapuKa 1o HAaKJIOHHOM IIJIOCKOCTH
Pemienue 3aga4 Ha onpeiesieHUE MyTH, CKOPOCTH
Y BpEMEHHU PaBHOMEPHOTO JIBUKEHHUS.

AHanm3 rpaKOB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BpEMEHU

3.2 | UHepuus, Macca, 4 SIBieHue uHEPIUU. 3aKOH
INIOTHOCTh uHepuuu. Bzaumopeictaue
TeJ KaK Mpu4IrHa
U3MEHEHHUS CKOPOCTHU
JBIDKEHUS TeJl. Macca kak
Mepa UHEPTHOCTH Tela.
IImoTHOCTH BeniecTna.
CBsI3b IIJIOTHOCTH

C KOJINYECTBOM MOJICKYT

B €IUHUIE 00BEMa
BEIIIECTBA

OObscHEHNE U TPOTHO3UPOBAHUE SBJICHUIH,
00YyCJIOBIIEHHBIX HHEpLUEN, HAITPUMED, YTO
IIPOUCXOJUT ITPU TOPMOKEHUHN HIIN PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHHE HA BEJOCUTIENE
WM CaMOKAaTe U T. [I.

IIpoBenenue u aHanu3 OIBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBH)KEHUS TEJA B PE3yJIbTaTe JEUCTBUS HA HETO
OPYTUX TEJl.

Pemrenne 3ana4 Ha onpeeneHyre Maccehl Teja, ero
00BbEMa U IUVIOTHOCTH.
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[IpoBeneHue u aHaIN3 OIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTH H3MEHCHHSI
CKOpPOCTH TeJia OT €T0 MacChl pH
B3auMozeiicTBuu Tei. 3mepenue Maccel Tena
Pa3IMYHBIMU CLIOCOOAMH.

OmnpeneneHue MIOTHOCTH TeJa B PE3yJIbTaTe
U3MEpPEHUs €ro Macchl U 00BEMaA

3.3

Cuma. Bunp! cnn

14

Cuia kak XxapakTepHUCTHKA
B3aUMOJICUCTBUS TEIL.
Cuita ynpyrocT# ¥ 3aKOH
I'yka. 3mepenne cuibl

C IIOMOIIBIO TMHAMOMETpA.
SIBneHuE TATOTEHMS U CHJIA
TsokecTu. Chna TSHKECTH
Ha JAPYTHX IJIaHeTax.

Bec Tena. HeBecomocTs.
CrnoxxeHue cuil,
HaIPABJICHHBIX 110 OJHOU
IPSIMOIA.
PaBHozencTBYIOIAs cui.
Cuna tpenus. Tpenue
CKOJIBKEHUS U TPEHUE
nokosi. TpeHue B npupoae
U TEXHHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK MPUYUHBI
MU3MEHEHUS CKOPOCTH TeJla WM ero 1eopMalnu.
Onuncanue pealbHBIX CUTyalluid B3aUMOICUCTBUSA
TEJ C IIOMOIIBIO0 MOJIEIIEN, B KOTOPBIX BBOJUTCS
HOHATHE U U300paKEHUE CHUIIBI.

N3yuenue cunsl ynpyroctu. Mccnenoanue
3aBUCUMOCTH CUJIBbI YIIPYTOCTH OT YIJIMHEHUS
PE3MHOBOIO IIHYPA WU IPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTyaLl, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Msi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cuTyaluii, CBI3aHHbBIX C SIBJICHUEM
TATOTEHUS.

OObsicHeHHEe OPOUTATTLHOTO JIBHKCHHUSI TIJIAHET

C UCIIOJIb30BAHNUEM SIBJICHHSI TATOTEHUS U 3aKOHA
WHEPLIHH.

N3mepenue Beca Tena ¢ IOMOIIBIO JUHAMOMETPA.
ObocHOBaHME ATOTO CIOC00a U3MEPEHHUSL.
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Ananm3 n MOJICIUPOBAHUC ABJICHUA HCBECOMOCTH.

DKCIEPUMEHTANIBHOE MOJyYEHUE MTPAaBUIIA
CJIO’KEHUS CUJI, HAITPaBJIEHHBIX BJIOJb OJTHOM
npsMoi. OrnpeeneHrne BETNYUHbI
PaBHOAEHCTBYIOLIECH CHIL.

N3ydenune cuiibl TPEHUS CKOIBKEHUS U CUITBI
TPEHUS MOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIBI JABJICHUS U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEMN.

AHaJIN3 IPAKTUYECKUX CUTYaIINi, B KOTOPBIX
MPOSIBIISICTCS ICMUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CTIOCOOBI €€ YMEHBIICHUS WK
yBEJIMYCHHUS (KaTaHUE Ha JIbhKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
NOAIINITHUKOB, IIJIABAHUE BOJIHBIX KUBOTHBIX
u p.). Pemienne 3amay ¢ MCHOJIb30BaHUEM
dbopmyn 115 pacu€ra CUIIbI TSXKECTH, CUITBI
YIOPYTOCTH, CUIIbI TPEHUS

Hroro no pazgeny

21

Pa3znen 4. JlaBienue TBEPABIX TeJl, dKMIAKOCTENH U ra30B

4.1

Hasnenue. [lepemaua
JIaBJICHUS] TBEPABIMU
TEJIAMU, KUJKOCTIMU
Y razaMu

3

Hapnenue. CriocoObl
YMCHBIIICHUS U YBETUICHHS
nasJjeHus. /laBiieHue rasa.
3aBHUCUMOCTB JaBJICHUS
rasa ot o0béma,
TeMITepaTyphl.

AHanu3 1 00BSICHEHHE OTTBITOB M IPAKTHYECKHUX
CUTYaIlui, B KOTOPBIX MPOSBIICTCS CUIIA
JaBIICHUSI.

O6ocHOBaHKE CIOCOOOB YMEHBILIECHUS U
YBEJIMYCHUS 1aBJICHUSI.

W3yuenue 3aBUCUMOCTH JaBJICHUS ra3a
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[lepenaua naBieHus
TBEPIABIMU TEIIAMMU,
KUJIKOCTSIMH U Ta3aMHU.
3akon Ilackans

0T 00bE€Ma U TEMIIEPATYPHI.

N3ydenne ocoOeHHOCTEN epeaaydn JaBICHUs
TBEPABIMH TENIAMH, KUAKOCTIMHU U Ta3aMH.
O00CHOBaHME PE3YJIHTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCrepuMEHTAIbHOE 10Ka3aTeNIbCTBO 3aKOHA
[Tackass.

Pemenue 3anau Ha pacy€T AaBieHUs TBEPIOTO
Tena

4.2 | JlaBaeHHE KUIKOCTH 3aBUCHMOCTb JIaBJIICHHS HccnenoBanue 3aBUCHMOCTH JaBJICHHS KUIKOCTH
KUIKOCTH OT TITyOUHBI. OT TJIyOWHBI IOTPYKEHHUS U TUIOTHOCTH YKUIKOCTH.
[THeBMaTnueckue mamuHbl. | HaGmronenrne u 00bsICHEHNE THAPOCTATUYSCKOTO
I'mppocratuueckuii napajiokca Ha OCHOBE 3akoHa [lackars.
napanokc. Coobmiatonuecs: | M3yueHne cooOMmMArOMMUXCs COCYI0B.
cocynsl. ['mapaBmuueckue | Pemenue 3amay Ha pacué€T NaBlIeHUS KUIKOCTH.
MEXaHU3MBI OOBscHEHNE TIPUHITUIA TCHCTBHUS
TUAPABIMYECKOTO Mpecca, THEBMAaTHICCKUX
MAaIlIWH.
AHanu3 1 00bSICHEHUE MTPAKTHYSCKUX CUTYAIIHH,
JIEMOHCTPUPYIOIINX MPOSIBJICHUE TaBICHUS
KUIKOCTH ¥ 3akoHa [lackais, Harpumep
IIPOIIECCOB B OPTaHU3ME TIPH TITYOOKOBOJTHOM
HBIPSTHUN
4.3 | Atmocheproe ATmocdepa 3eminn u DKcnepruMeHTAIbHOE OOHApYKEHUE
JTaBJICHUE aTMoc(depHoe JaBJICeHHE. aTMOC(EpHOTO JIaBJICHHUS.

HpI/I‘{I/IHLI CymeCTBOBaHUsA

AmnHann3 1 00bICHEHUE OIBITOB U IMPAKTUYCCKUX

36




BO3/IyIIHON 000JI0YKU
3emun. OnbIT Toppuyenu.
N3mepenue armocepHOro
JaBJICHUS. 3aBUCUMOCTD
aTMoc(epHOro 1aBieHuUs
OT BBICOTHI HaJl yPOBHEM
Mopsi. [Ipubopsl

IUI U3MEPEHUS
aTMochepHOro JaBJICHUS

CUTYyalluH, CBA3aHHBIX C JEUCTBUEM
aTMoc(hepHOTro JaBJIECHHUS.

OO0BbscHeHne CyIeCTBOBaHUS aTMOC(hepshl
Ha 3eMJIe U HEKOTOPBIX IIAHETaxX WIH €€
OTCYTCTBHUSI Ha IPYruX IU1aHeTax u JlyHe.
OO0bsacHEeHNE N3MEHEHHUS INTIOTHOCTH aTMOC(hEphl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJIEHUS OT BBICOTHI.

Pemenue 3a1au Ha pacu€T aTMOCPEPHOTO
JABJICHMUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepoua

4.4

JleiicTBHE KUJIKOCTHU U
rasza Ha Iorpy>kKe€HHOE
B HUX TEJIO

JlencTBUE )KUJIKOCTH U Tas3a
Ha NOTPYKEHHOE B HUX
Tea0. BelTagkuBaromas
(apxumesioBa) cuiia. 3aKOH
Apxumena. [1naBanue Te.
Bo3znyxoruiaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
XKUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TENO.
OrnpeneneHre BoITAIKUBAIOIICH CUJIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KUJKOCTb.

[IpoBeaenue u 00CykA€HUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAIKABAIONIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO
B KHUIKOCTH, OT 00BEMa MOTPYKEHHOU

B )KMKOCTb YaCTH T€JIa U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepxa nezasucumocmu 8blmanKuaroujel
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccol meua.

UccnenoBanue 3aBUCUMOCTH Beca Tea B BOJIE

0T 00bEMA OTPY>KEHHOM B )KUIKOCTh YaCTH Teia.
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Pemenue 3ana4 Ha TpMMEHEHKE 3aKOHA
Apxumena v yCJIOBHs IUIABAHUS TEIL.
KoncrtpynpoBsanue apeomerpa niun
KOHCTPYUPOBAHUE JIOJKHU U OIIPEACIICHUE €€
IrpPy30H0AbEMHOCTH

Hroro no pazgeny

21

Pa3nen 5. PaboTa u MOIIIHOCTH. JHEprust

5.1

Pabora 1 MOIIHOCTH

3

Mexanunyeckast pabora.
MoiHocTh

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOM pabOThI CHIIBI TSKECTH

IpY MaJICHUN TEJA U CUJIbI TPEHUS

IIPY PAaBHOMEPHOM II€pEMELIEHUH TEa

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momiHocTH, pa3BUBacMOM Ipu NOABEME
110 JIECTHULIE.

Peienue 3a1a4 Ha pacu€r MexaHM4eCKO paboThI
Y MOILHOCTHU

5.2

IIpocTeie MEXaHU3MBI

[IpocTbie MEXAaHU3MBL:
phIyar, 0JIOK, HaKJIOHHAs
IJIOCKOCTB. [IpaBuino
paBHOBECHUS pbluara.
[Ipumenenue npasuia
paBHOBeECHUS pbluara

K 0JIOKy. «30510TO€
npaBuiio» mexanuku. KITJ]
IPOCTBIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY ¥ TEXHHUKE

OnpeneneHre BRIMTPHIIIA B CUJIE MPOCTHIX
MEXaHU3MOB Ha MPUMEPE pbluara, MoJABUKHOTO U
HEIIOABI)KHOT'O OJIOKOB, HAKJIOHHOM IIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHSI pblyara.
OGHapykeHHe CBONCTB IMIPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX THCTPYMEHTAX U MPUCTIOCOOICHUSIX,
HCIIOJIb3YEMbIX B OBITY U TEXHUKE, a TAKKE

B JKUBBIX OpraHU3Max.

DKCIepUMEHTAIBLHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT MpU MPUMEHEHUH TPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HaKIOHHOM MJIOCKOCTH.
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Pemenune 3ana4 Ha MprMEHEHUE TPaBUJIa
paBHOBecus peryara v Ha pacuét KIT/]

5.3 | Mexanundeckas 4 MexaHnueckast JHEPTusl. DKCNEepUMEHTAIBHOE ONPEIEICHUE N3MEHEHHUS
SHEPIUsl Kunernueckas u KWHETUYECKOW U NOTEHIMAIbHON SHEPTUHU TeNa
MOTEHI[MAIbHAs YHEPT UL IIPU €ro CKaThIBAHUU 110 HAKJIOHHOM IJIOCKOCTH.
IIpespamenue onnoro suaa | GopmynupoBaHue Ha OCHOBE UCCIEAOBAHUS
MEXaHUYECKON SHEPTUu 3aKOHa COXPAHEHHS] MEXAHHUYECKOW SHEPTUH.
B IPYroM. 3aKOH O06cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUH COXPaHEHUS PHEPTUU.
B MEXaHUKE Pemrenne 3a1a4 ¢ MCNOJIB30BAHUEM 3aKOHA
COXpaHEHUs SHEPTUU
Hroro no pazaeny 12
Pe3epBHOE BpeMs 7
OBIIEE KOJIMYECTBO 72
YACOB I10 ITPOTPAMME
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8 KJIACC

No HaumenoBanue Komnuectso | I[Iporpammuoe copepxkanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YHAIOIIUXCS
/1 pa3zesioB U TEM 9acoB
y4eOHOTO0 IpeameTa
Pa3gen 1. TemsioBbIe IBJI€HUSA
1.1 | CtpoeHnue u cBoiicTBa 7 OcCHOBHBIE TTOJIOKEHHUS HaGnronenue u unTeprnpeTanys OmnbToB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU CTPOCHHSI BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYJ1. ONBITHI,
MOATBEPKIAOIINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopenu TBEpAOTO, JKUAKOTO
¥ ra3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucrammueckue n
aMmopdHbIe Tena.
OOBsICHEHHNE CBOMCTB ra30B,
YKUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMauuBaHUE U
KaNWUISPHBIC SIBJICHUSL.
Tennosoe pacmmpenue u
cKaThe

CBUETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

Pemienne 3a1a4 1o OLEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 00bEMa
BELIECTBA.

AHaJIN3 TEKCTA JPEBHUX aTOMUCTOB (Hapumep,
¢dparmenta nosmsl Jlykpenus «O npupone
BeIei») ¢ M310’)KEHHEM 000CHOBAaHUM aTOMHOM
rUnoTe3sl (CMbICIOBOE uTeHue). OleHKa
yOeIUTEeNbHOCTH 3TUX 0OOCHOBAHU.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuuuil MeX1y HUIMH Ha OCHOBE
IIOJIO’KEHUIN MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH CTPOEHHUS BELIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IUYUil B CTPOCHUH
ra3oB, JKUJAKOCTEU U TBEPIBIX TEI

C UCIIOJIb30BaHNUEM TOJIOKEHUI MOJIEKYJISIPHO-
KHMHETHYECKOW TEOPUU CTPOEHUS BEILIECTBA.
IIpoBeaeHNE ONBITOB IO BBIPALMBAHUIO
KPUCTAJJIOB IOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISPHBIC SIBJICHUS U
SIBJICHUEC CMAaYMBaHHUS.

OOBsiCHEHHUE POJTH KaWJUTSPHBIX SBJICHUN

JJIs1 IOCTYIUICHUS BOJIbI B OPTaHU3M PaCTEHHUIA.
HaOmronenue, npoeieHUE U 00bSICHEHNE
OITBITOB 110 HAOJIIOICHUIO TEIIJIOBOTO
pacIlIMpeHus ra3oB, KUJIKOCTEN U TBEPABIX TEI.
OO0bsicHeHHUE coxXpaHeHUs 00bEMa TBEPIBIX TET,
TEKY4YECTH KUIAKOCTH (B TOM YHUCJIC, PA3HULIbI

B TEKYYECTH JJI Pa3HbIX KUJKOCTEM),

JIaBJICHUS ras3a.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIIUX
3aBHCHMOCTb JIABJICHHUS BO3/IyXa OT €ro 00bEéMa
HarpeBaHUs WIH OXJIKICHUS, U UX O0BICHCHUE
HAa OCHOBE aTOMHO-MOJICKYJISIPHOT'O YYEHHS.
AHaIu3 MPaKTUYECKUX CUTYaALINH, CBI3aHHBIX

CO CBOMCTBAaMHM T'a30B, KUJKOCTEN U TBEPJIBIX TEI

1.2

TennoBbIe TPOLECCHI

21

Temmneparypa. CBsi3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO IBU)KEHUS
yacTul. BHyTpeHHsAs
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPIruu: TEIJIONEpPeaada u
coBepiieHue padboTsl. Busl
TEIIoNepeayn:

O060CcHOBaHKE TIPABWIT H3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB M3MEPCHHS U
ITKaJI TEMIIEPATYPHI.

Habmronenne u o0bSICHEHHE ONBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPCHHEH
SHEPTUHU TeJa B pe3yJbTaTe TeIUIoNepeaaun 1
pabOoThl BHEUTHUX CHII.

HaOmronenne u 00bsICHEHHE OIBITOB,
00CyXKIeHUE TPAKTUUECKUX CUTYaIuH,
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TEIIONPOBOJHOCT,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBO TEMIOTHI.

VY nenpHasg TEMI0EMKOCTh
BelecTBa. TemiooOMeH u
TEIIOBOE paBHOBECHE.
YpaBHEHHUE TETIOBOTO
Oamanca. IlimaBnenue n
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VnenpHas TemjaoTa
IUIaBJICHUS.
[Tapoo6pa3zoBanue u
KoHAeHcanus. Mcrapenue.
Kunienune. Y nennHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTH TEMIIEPATYPbl
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHUS.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

Y neapHas TemioTa
CrOpaHusl.

[Tpunumne! padoThI
Ter1oBbIX aBuratenci KITJI
TEIUIOBOTO JIBUTaTEs.
TerioBbIe ABUTATEIN U

JEMOHCTPUPYIOIINX PA3IUYHbIE BUIBI
TeruIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3JIyYCHHE.

WccnenoBanue siBiieHUs TEIIO0OOMEHA

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKy TOPSYEH U XOJIOIHOU BOJOM.
Onpenenenue (M3MEPEHUE) KOIUYECTBA
TEIUIOTHI, MOTYYEHHOTO BOJOW MPH TEIII000MEHe
C HarpeThIM METALTUYECKUM HUITUHIPOM.
Omnpenenenue (MU3MEpEHNE) YACIbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemenwue 3ama4, CBI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIIOEMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
MCTIOJIb30BaHUS TETIJIOBBIX CBOMCTB BEIIECTB U
MaTepHaJioB, HAIIPUMED, B LIEISAX
HEProcOepeIKSHUS: TCIIION3OIAINA,
sHeprocoOeperarIre KpoIIii,
TEPMOAKKYMYJISITOPHI U T. 1.

Habmnronenue sBineHuit ucnapeHus u
KOHJICHCAIIUH.

HccnenoBanue mporiecca HCmapeHust
PAa3INYHBIX KUIKOCTEH.

OObscHeHUE ABICHUI UCTIAPEHUS U
KOH/ICHCAllMU Ha OCHOBE aTOMHO-
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3alIMTa OKPYKAKOIIEH
Cpelbl.

3aKOH COXpaHEHHUS U
MPEeBpaLICHUS YHEPTUH
B TEIUIOBBIX MIPOLIECCaX

MOJIEKYJISIPHOTO YUEHHUSI.

Ha6JII-0,Z[eHI/I€ 1 00BsCHCHHE Imponccca KUIICHUA,

B TOM YHCJIE 3aBUCIMOCTH TEMITEPATyPhI
KUIICHUS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOM
BJIQYKHOCTH BO3/IyXa.

Habnronenue nporecca riaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JI/IA.
CpaBHEHHE MPOIECCOB MIIABJICHUS
KPUCTAJUTMUECKUX TEJ U Pa3MATICHUS

IIPY HarpeBaHUU aMOP(HBIX TEJL.
OrnpeneneHue (M3MEpPEHUE) yICIBHON TEIIOTHI
TUTABJICHUS JIbJIA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KPUCTAJUIM3AI[MU HA OCHOBE ATOMHO-
MOJICKYJIIPHOTO YUEHUSI.

Pemenue 3a7a4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TerIonepeaauu pHy TIaBICHUH U
KPUCTAJUTU3AIIH, UCTIAPSHUH U KOHJICHCAIIUH.
AHaM3 CUTYaluid MPaKTHIECKOTO MTPUMEHEHHS
SIBJICHWH TUTABJICHUS U KPUCTAJIN3AIINH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHayioB, COJIeBas TPEIKa U Jp.

AHanu3 paboThl M 00bSICHEHUE TPUHIUTIA
NENUCTBUS TEIJIOBOTO JIBUTATEIS.

Briuucnenue koamdecTBa TEIUIOThI,
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BBIJICIISIIOIIETOCS TIPU CTOPAHUU PA3JIMYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyx1eHue SKOJIOTMYECKUX MOCIEICTBUI
WCII0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUAPOITCKTPOCTAHIIUMA

Wroro 1o pazaeny 28

Pa3nes 2. DiekTprnyeckne 1 MATHUTHbIE SIBJICHUS

2.1 | DnekTpuyeckue 7 DnekTpu3anus Tell. Ha6nronenue u mpoBeieHHE OIBITOB
3apsibl. JIBa pojia 3JeKTpUIECKUX 110 3JIEKTPU3ALUU TEJ IPU COPUKOCHOBEHUH U
3apspKEHHBIE Tena U 3apsn0B. B3anmoencTeue VHIYKIUEH.

150,¢ BBaHMOHeﬁCTBHH

3apsHKEHHBIX TEll.
3akoH KynoHa (3aBUCUMOCTh
CHWJIbI B3aUMOJICCTBUS
3apsKEHHBIX TEI

OT BEJIMYUHBI 3aPSI0B U
PaCCTOSIHUS MEXKTy TEJIaMU).
DIIEKTPUUECKOE TOJIE.
HanpsoxkénnocTts
3JIEKTPUYECKOTO TOJIS.
[IpuHUKn cynepno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KaUECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsil.
Ctpoenue aToma.

[IpoBOogHMKH U

HaOmronenne n 00bICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO Y PAa3HOUMEHHO 3aPSKEHHBIX TEI.
OObsicHEHUE PUHIUIIA IEHCTBUSI DIEKTPOCKOIIA.
OObsicHEHUE SBJIICHUM 2JICKTPU3ALIUT

IIPU COMIPUKOCHOBEHHH TEJ U UHAYKIUEH

C MCIT0JIb30BaHUEM 3HAHUN O HOCUTEIISIX
BJIEKTPUYECKUX 3apsIZIOB B BELIECTRBE.
Pacnio3naBanue 1 0ObsICHEHHUE SIBJICHUI
3JIEKTPU3AlMH B MOBCEIHEBHOM KU3HM.
HaOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsija.

Habmronenue onbIToB 110 MOJICTUPOBAHUIO
CHIJIOBBIX JIMHUH 3JICKTPUYECKOTO MOJIS.
HccnenoBanue nemcTBUs IIEKTPUIECKOTO OIS
Ha MPOBOJHUKU U JUBJIEKTPUKU
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TUBJIEKTPUKHU. 3aKOH

COXPAaHCHHA SJICKTPHUICCKOT'O

3apsjia

2.2

IlocTogHHEBIN
AJIEKTPUYECKUIN TOK

20

DIIEKTPUIECKHUM TOK.

VY cI10Bus CyIlIECTBOBAHHUS
AJIEKTPUUYECKOTO TOKA.

M cTOYHMKM TOCTOSTHHOTO
TOKa. JlencTBust
AJIEKTPUUYECKOTO TOKA
(TerIoBO€, XUMHUYECKOEC,
MarHuTHOE).
DJIEKTPUUECKUI TOK

B ’KUJIKOCTSIX M Tra3ax.
DIIEKTPUYECKAS LIETIb.
Cwuna Toka. DIeKTpUIECKOE
HaIpsoKEHUE.
ConpoTuBieHue
MPOBOJIHUKA. Y IEJIBHOE
CONIPOTHBJICHUE BEILIECTBA.
3akoH Oma /151 ydacTka
nenu. [lociaenoBarensHoe U
napajijieJIbHOE COCIMHEHUE
MIPOBOJTHUKOB.

Pab6ora u MmomHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon J[xoyns—JIenua.
DIIEKTpUYECKUE LU U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B MOBCETHEBHOM KU3HHU.
HaGnronenue BO3HUKHOBEHUS Ta30BOT0 pa3psiia
U DJIEKTPUYECKOTO TOKA B KUJKOCTH

COopka 1 UCTIBITAHUE DJICKTPUUECKOU TIeNTH
MOCTOSTHHOTO TOKA.

N3MepeHne cuiibl TOKa aMIEPMETPOM.
N3MepeHne 3J1eKTPUYECKOro HaPsAKEHUS
BOJIbTMETPOM.

[IpoBenenune u 0OBSICHEHUE OTBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTD
AIEKTPUUYECKOTO COMPOTUBJICHUS TPOBOAHUKA
OT €ro JJIMHBI, IJTOIIAIH MONEPEYHOTO CEUEHUS
U MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA,
MPOTEKAIOIIETO Yepe3 Pe3UCTop,

OT COITPOTUBJICHUS PE3UCTOPA U HANIPSIKEHUS
Ha pe3UuCTOope.

[TpoBepka mpaBuiia CIOKESHUS HAMPSHKCHU I
IIPU MIOCJIEI0BATEIbHOM COCIMHEHUU JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIbI TOKa

U NMapajvieIbHOM COEAMHEHUH PE3UCTOPOB.
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OTpeOUTEH
AIIEKTPUICCKOM SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

AHaJIN3 CUTYalHi MOCIEN0BATEIBHOIO U
NapajuIeIbHOTO COEAUHEHHUS TPOBOIHUKOB

B JIOMAIITHUX 3JIEKTPUUYECKUX CETSAX.

Pemenne 3a1au ¢ ncnoap3oBaHreM 3akoHa Oma
u hopMyI pacuéTa IEKTPUIECKOro
COITPOTHUBJIEHUS MPU NOCIEAOBATEIBHOM U
IapaJyICIbHOM COEAUHEHUH ITPOBOIHUKOB.
Onpenenenre padoThI 3IEKTPUIECKOTO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

OnpeneneHrne MOITHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HalpsbKeHHs Ha Hell. OnpeneneHue
KII/] narpeBareis.

Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIPU NOABEME I'Py3a DIIEKTPOABUTATEIEM.
OObsicHEHUE YCTPOICTBA U MPUHIIAIIA JIEHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OO0bsicHEHUE TPUYMH KOPOTKOTO 3aMBbIKaHUS U
MIPUHIIUIIA IEUCTBUS IUIaBKUX MMPEIOXPAHUTENEH.
Pemenue 3amau ¢ ucnonap30BaHMEM 3aKOHA
Jlxoyns—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTosiHHBIE MAarHUTHI.
B3aumoericteue
MMOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe 1noJie.
MarnauTHOE 110J1€ 3eMIH

HccnenoBanue MarHuTHOTO B3aUMOCHCTBUS
IMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB IIPU UX OObETUHEHUH U Pa3/ICIICHUH.
HccnenoBanne MarHUTHOT'O B3aUMOICHUCTBHUSI
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Y €T0 3HaYCHHUE ISl )KU3HU
Ha 3emie. OnbIT Dpcrena.
MaruauTHOe nosue
AIEKTPUYECKOTO TOKA.
[Ipumenenue
AIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO MOJIs

Ha MPOBOJIHUK C TOKOM.
DNEKTPOABUTATEND
MMOCTOSIHHOTO TOKA.
Hcnosnp3oBanue
3JEKTPOABUrATEIICH

B TEXHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3ydeHnne MarHuTHOTO MOJISl MOCTOSIHHBIX
MarHUTOB MIPU UX OOBEIMHEHUU U Pa3/ICIICHU.
[IpoBeneHrEe ONMBITOB MO BU3yAIM3aLUH MOJIS
MOCTOSIHHBIX MAarHUTOB.

N3yueHue siBneHNs HAaMarHMYMBaHUsI BEIIECTBA.
HccnenoBanue nencTBUs JJIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIIUX
3aBHCUMOCTB CHJIBI B3aUMOJICUCTBUS KaTyIIKU
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKa
B KaTylIKE.

AHaJIN3 CUTyalui MPAKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUIIMHE).
N3yuenue nercTBUs MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yuyeHne nercTBUS SJIEKTPOABUTATENS.
N3mepenue KIIJI anexkTpoasurarenbHON
YCTaHOBKH.

Pacrio3znaBanue u aHanu3 pa3JIM4HbIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopt, OBITOBBIE YCTPOWUCTBA U JIP.)

2.4

DneKTpoMarHuTHas
WHTYKITAS

OnbiTel @apanes. SABieHue
3JIEKTPOMArHUTHOM
uHayknuu. [pasuio Jlenua.
DJIEKTPOreHepaTop.

OIBITEI IO UCCIICIOBAHUIO SIBICHUS
3JIEKTPOMArHUTHON MHIYKIUN: UCCIICIOBAHUE
VM3MECHCHUN 3HAYECHUS Y HAIIPABJICHUS
MHIYKIHOHHOTO TOKa
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CnocoObl oJTy4eHUs
AIIEKTPUUYECKON SHEPTHH.

DNEeKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTHH
Wroro 1o pazaeny 37
Pe3epBHOE Bpemst 7
OBILEE KOJIMYECTBO 72
YACOB IIO ITPOI'PAMME
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9 KJIACC

Ne HanmenoBanue Komnuectso | Ilporpammuoe conepxanne | OCHOBHBIE BUIBI IEATEIHHOCTH O0YUAIOITIXCS
/1 pa3iesoB U TEM 9acoB
y4eOHOTro peameTa
Pa3zgen 1. Mexannueckue siBJICHUSA

1.1

MexaHu4deckoe
JIIBHKEHHE U CIIOCOOBI
€ro OIMUCaHU

10

MexaHn4yecKkoe IBUKEHHE.
MarepuanbHas TOUKA.
Cucrema orcuéra.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO IBUKCHMUS.
PaBHOomepHOE
MPSIMOJIMHEVMHOE JBUYKECHUE.
HepaBromepHoe
MPSMOJIMHEWHOE IBUKEHHE.
CpenHsis 1 MTHOBEHHA
CKOpOCTB TeJa IpU
HEPABHOMEPHOM JIBUKECHHH.
Yckopenue.
PaBHOYCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CBoOonHOE najzicHue.
Omnpitel [Nanumnes.
PaBHOMEpHOE NBUKEHNE

110 OKPY>KHOCTH.

ITepuon u yacrora
oOpamenus. JInaeitHas u
YIJIOBasi CKOPOCTH.

AHanmm3 1 00CYXKICHUE Pa3TUIHBIX TPUMEPOB
MEXaHUYECKOTO JBMKCHHUS.

OOcyxaeHue rpaHul] MPUMEHUMOCTH MOJICIN
«MaTepHualbHasT TOYKAY.

Onucanre MEXaHU4EeCKOTO ABUKCHUS
pa3NIuYHBIMU criocoO0amu (ypaBHEHHE, TabIuUIIa,
rpaduk).

AHanm3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Hab6mronenne MexaHM4eCKOTo IBUYKEHHUS Tella
OTHOCHUTENFHO Pa3HBIX TeNl OTCUETA.
CpaBHeHUe IMyTel U TPACKTOPUM IBUKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCHUTEIHHO Pa3HbIX
TEJI OTCUETa.

Amnanu3 Texcrta ["anuies 00 OTHOCUTENHHOCTH
JIBIDKEHUST;, BBITTOJTHCHHE 3aJaHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycKa WIu IBMKCHUS IIapyKa 10 HaKJIOHHOU
TUIOCKOCTH.

Ananus u o0cykaeHne cnoco0oB
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LleHTpOCTpEMHUTENIBHOE
YCKOpEHUe

MPUOIMKEHHOTO ONPE/ICTICHNS MTHOBEHHOM
CKOPOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBYO>KEHUS (IIapUKa B )KUJIKOCTH, MOJICTTU
AIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).
Omnpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBOKCHUSI OT BPEMEHH.

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

Brluncnenue myTyu U CKOpOCTH NPpHU
PABHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUN
Tena.

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

IIposepka cunomesvl: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 HeYEMHbIX Yuces, mo
coomeemcmeyoujue NPOMeHCymKu 6pemeHu
O0OUHAKOBDL.
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Omnpenenenne yCKOpEeHHs Tena

IIPU PAaBHOYCKOPEHHOM JIBUKEHHUU

110 HAKJIOHHOM TUIOCKOCTH.

N3mepenue nepuoaa 1 4acTOThl 0OpaleHHsI
TeJNa M0 OKPY>KHOCTH.

Omnpenenenne CKOPOCTH PAaBHOMEPHOTO
JBUYKEHUS Te€Jla M0 OKPY’KHOCTH.

Pemenue 3a1ay Ha onpeesieHne
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBH)KEHUS PA3JIMYHBIX BHJIOB.
Pacno3naBanue u npuOIMKEHHOE ONTUCAHUE
pPa3IMYHBIX BUJOB MEXAHUYECKOTO JIBHIKEHHUS
B PUPOJIE U TEXHUKE (HAa MpUMepax CBOOOIHO
najarolux Tell, IBMKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

B3aumonelictBue Ten

17

ITepseiit 3akoH HeroTOHA.
Bropoii 3akoH Herotona.
Tperuit 3akoH HproToHa.
[IpuHIMI cyrneprno3uuuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuia
TPEHUSI CKOJIbKEHUS, CHJIA
TPEHUSI TOKOS, IPYTHE BUJIbI
TPEHUS.

Cuiia TSKeCTH U 3aKOH
BCEMUPHOTO TATOTEHHS.

Habmronerue u 00CyXJICHHE OIBITOB

C IBMDKCHUEM TeJjla IMPYU YMEHBIIIEHUH BIIUSHUS
JPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Amnanm3 Texcrta ['anuies ¢ onmucaHueM
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JITaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCYETA.

HaOmronenue u 06Cykx/1eHre MEXaHUYECKUX
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YckopeHue cBOOOTHOTO
majcHus. J|BIKeHNE TIaHEeT
BOKpyr Connua. [lepBas
KOCMHUYECKasi CKOPOCTb.
HeBecomocTs 1 eperpys3ku.
PaBHOBECHE MaTepuanbHOU
TOYKU. AOCOIIOTHO TBEPOEC
teno. PaBHOBecue TBEPAOTO
TeJa C 3aKPEIIEHHON OChIO
BpallleHud. MOMEHT CHUJIBI.
LlenTp TSIKECTH

ABJICHUH, IPOUCXOAAIINX B CUCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD YCKOPEHUS
TeJIa OT MPUJIOKEHHON K HEMY CHJIBI M1 MaCChl
Tena.

AHanu3 1 o0ObsICHEHHE SIBJICHUN

C UCII0JIb30BaHMEM BTOPOTO 3aKkOoHAa HproTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M npaBuWiIa CI0KEHUS CHJL.
Ornpenenenune )KECTKOCTHA NPYKUHBI.

AHanu3 cuTyanui, B KOTOPBIX Ha0JII01at0TCs
yrnpyrue negopManuu, u uX 00bsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pemienue 3aga4 ¢ HCNOJIB30BAHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTU CUIIBI TPEHUS

CKOJIBXKCHHSA OT CUJIBI HOPMAJIbHOI'O JaBJICHHUS.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Omnpenenenue kodpuimeHTa TpeHUs
CKOJILKCHUSI.

H3mepenue cuibl TPEHUS TOKOSI.
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Pemenue 3a1a4 ¢ ucrosnb3oBanueM GopmMyIibl
JUISL CUJTBI TPEHUS CKOJIBKEHUS.

AHanu3 IBUMKEHUS TeJI TOJIBKO MO ICHCTBUEM
CHUJIBI TSDKECTH — CBOOOTHOTO IaJICHHUS.
OOBsicHEHUE HE3aBUCUMOCTH YCKOPCHHUSI
CBOOOJIHOTO MaJCHHUs OT MacChl Teja.

OneHka BEJIUYUHBI CHJIBI TATOTCHUS,
JICUCTBYIONIEH MEXAY IByMS T€JIaMu

(mJ1g pa3HBIX Macc).

AHaM3 IBMXCHUS HEOCCHBIX TEI

IOJ1 IEWCTBUEM CHJIbI TATOTCHHS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(GOPMAIIHHN).

Pemienue 3a1a4 ¢ UCOJIb30BAHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (POPMYJIBI

JUJIsL pacu€Ta CUJIbI TSKECTH.

AHanu3 OpUrMHAJIBHOTO TEKCTA,
OTMCBHIBAIOIIIETO MPOSBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUI
10 TEKCTY (CMBICIIOBOE UTEHHUE).

Hab6nronenue u o0CyX1eHUE OMBITOB

110 U3MEHEHUIO Beca Teja P YCKOPEHHOM
JIBOKCHUU.

AHan3 ycia0BUi BO3HUKHOBEHHSI HEBECOMOCTH
U TIePErpy3KH.

Peuienue 3aa4 Ha onpezieieHUE Beca Tela

B Pa3JIMYHBIX YCIOBUSIX.
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AHanu3 cui, AEMCTBYIOIINX Ha TENO,
MOKOSIIIIEECs] Ha OTIOPE.
OrnpeneneHue IeHTpa TSHKECTH Pa3IUYHBIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. U3mMeHeHue
UMITyJIbca. VIMITyJIbC CUIIBL.
3aKOH COXpaHEHUs
uMIyabca. PeaktuBHOE
JIBUKEHUE.

Mexanudeckasi pabora u
MOIIHOCTb. PaboTa cun
TSIKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SJHEPTUHU U
paboTsl. [ToTeHnmanpHas
SHEPrus Teja, MOJHATOrO
HaJl TOBEPXHOCTHIO 3€MJIH.
ITorenuuanbHas SHEPrus
CKaTOM NPYKHUHBI.
Kunernueckas sneprus.
TeopemMa 0 KHHETUYECKOHN
DHEPIruM. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUH

HaoOmronenue u o0cyx aeHHEe ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeavy UMITyJIbCa

IIPY B3aMMOJICCTBUH TEJ, 3aKOH COXPAHECHUS
MMITYJIbCA MPU a0COTIOTHO YIPYTOM U
HEYIIPYTrOM B3aWMOJICUCTBUU TEI.

AHaIN3 CUTyallMi B OKPYKAIOLIEH KU3HU

C UCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
HMITYJIbCA.

Pacnio3HaBaHue SIBJIE€HUS pEaKTUBHOTO
JIBOKCHUS B IPUPOJIE U TEXHUKE.
[IpuMeHeHuE 3aKOHA COXPAHEHUS] UMITYJIbCa
JUUIs pacu€Ta pe3yabTaTOB B3aUMOACHCTBUA TEI
(Ha mpuMepax HEeyIpyroro B3anuMoIeHCTBUSI,
YIOPYToro HeHTPaTbHOTO B3aUMOICUCTBUS ABYX
OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPBIX
HETIOABUKHO).

Pemienne 3aa4 ¢ NCHOJIb30BAHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Onpenenenne pabOThI CUITBI YIIPYTOCTH

IIPU MOJBEME TPy3a C UCTIOJIb30BAHUEM
HEIOABMYKHOTO ¥ TIOJIBMYKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepenne noTeHIMaabHON YHEPTUM YIIPYTO
ne(OpPMUPOBAHHOMN MPYKUHBI.

54



W3mepeHne KNHETUYECKOM SJHEPTUH TeNa

110 JJIMHE TOPMO3HOTO ITyTH.
DKCNEepUMEHTAIBHOE CPABHEHUE U3MEHEHUS
MOTECHIMAIBHOW U KHHETUYECKOUN SHEPTHIM Tela
IIPU JBVKEHHUH 110 HAKJIOHHOW IIOCKOCTH.
DKcnepuMeHTAIbHAS IPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUUYECKON YHEPTUU

py CBOOOJHOM I1aJICHUU.

IIpuMeHenne 3aK0Ha COXpaHEHUs
MEXaHMYECKON SHEPTUU IS pacuéra

MOTEHINAJIbHON U KHHETUYECKOW SHEPTUM Tea.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpaHCHUA MEXaHMYECKOU OHCPIrun

Hroro no pazgeny

37

Paszn

eJ1 2. MexaHH4YecKHe KOJIeOAHUA U BOJI

HbI

2.1

MexaHuyeckue
KoJIcOaHUSA

7

KoinebartenrHOE IBHKEHHE.
OCHOBHBIE XapaKTEPUCTHKU
KOJIeOaHMIi: mepuos,
4acToTa, aMIUIUTY/a.
MaremaTnudecKui u
MPY>KUHHBIN MasSTHUKH.
IIpeBpamienne sHepruu
pHU KoJjiebaTeIbHOM
JIBUKCHUH.

3aryxaroiue KojeOanus.
BrinyxaeHnbie KoneOaHusl.
Pe3onanc

Ha0mronenne xonedanuii o JeMCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOA0OHBIX KOJIEOAHUI B OKPY>KAIOIIEM MUPE.
AHanu3 KojaebaHuil rpy3a Ha HUTU U

Ha npykuHe. OnpeaeieHne 9acTOThI
KOJICOaHHMI MaTEMaTHIECKOTO U TIPYKUHHOTO
MasITHUKOB.

HaoOmronenne u 00bsiCHEHUE SIBIIEHUS
pe30HaHca.

UccnenoBanue 3aBUCUMOCTH Ieproaa
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JJIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH MEpHOIa KOJIeOaHHA
rpy3a, MOABEIIEHHOTO K JICHTE, OT MaCChI Ipy3a.
HaOnronenue u o0CykaeHUE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTbH ITEPUOIa
KOJIeOaHMI MPYKHHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTH MPYKUHBI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJICOaHMI B OKpYKaIOIEeM MHUPE.

Pemenune 3ana4, CBI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOM Y4acTOTHI (TIepro/ia) KojaeOaHui
Hszmepenue yckopenusi c60600H020 nadenust

2.2

Mexanuueckue
BOJIHBI. 3BYK

MexaHu4ecKre BOJTHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpostonbHbIE 1
TMOTepeYHbIC BOJHBI. [[1Ha
BOJIHBI U CKOPOCTB €€
pacrnpoCTpaHEHHUs.
MexaHn4ecKre BOJIHBI

B TBEPIOM TeEJIE,
CEMCMHUYECKHE BOJIHBI.
3ByK. ['pOMKOCTB 3ByKa 1
BbIcOTa TOHA. OTpakeHUe
3Byka. IHpa3Byk u
VIIBTPA3BYK

OOHapyXeHUE U aHAJTN3 BOJTHOBBIX SIBJICHHM
B OKPY’KafOIIEeM MHpE.

HabGnronenue pacnpocTpaHeHus TPOI0TbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJCIIN) U
oOHapy’KeHHE aHAIOTMYHBIX BUIOB BOJTH

B MIPUPO/IE (3BYK, BOJHBI HA BOJIE).
Brraucnenve qJIMHBI BOJHBI U CKOPOCTH
pacnpoCTpaHEHUs 3ByKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTPECIICHUE TPaHHI]
YaCTOTHI CIIBIIITUMBIX 3BYKOBBIX KOJICOaHMUIA.
HaOmroieHne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX UTHCTPYMEHTOB).
Hab6nronenue u o0bsICHEHUE SIBICHUS
aKyCTHYECKOTO pEe30HaHCA.
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AHan3 OpUrHHAIEHOTO TEKCTA, TOCBSIIEHHOTO
MCTIOJIb30BaHUIO 3BYKa (WJIH YIIbTPa3BYKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

Pasznen 3. 3JI€KTpOMaFHI/ITHOC M0JI€ U AJICKTPOMAIrHUTHLIC BOJIHbBI

3.1 | DnekTpoMarHuTHOE 6 DIEKTPOMAarHuTHOE IOJIE. [TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINX
MOJIE U DNEKTPOMarHUTHBIE BOJIHBL. | B3AUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TTOJIEM.

BOJIHBI AIEKTPOMArHUTHBIX BOJIH. OKCHepUMEHTAIBHOE U3yYEHUE CBOWCTB
[IIxajia 5JIEKTPOMArHUTHBIX | AIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. crioip30Banue C TIOMOIIIbI0 MOOUJILHOTO TelieoHa).
HJIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
ODNEKTPOMAarHUTHAs IPUPOJA | AHAIHU3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHMUS
cBera. CKOpOCTh CBETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BonHoBBIE CBOIICTBA cBETa ’KUBBIE OPTaHU3MBbI, U3Ty4YEHUs HEOECHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue 1 aHanu3 pa3anyHbIX
MIPUMEHEHUH 2JICKTPOMAarHUTHBIX BOJIH
B TEXHHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUTS1 CKOPOCTH 3JI€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YACTOTHI CBETA
Wroro o pazaeny 6
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Pa3znen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlydeBast MOJIE€Tb CBETA.
Hctounuku cgera.
[TpsiMmonuHeitHOE
pacnpoCcTpaHEHUE CBETA.
3armenus Connua u JIyHbL.
Otpaxenue ceta. [Imockoe
3epKajo. 3aKOH OTPaXKEHUs
CBETA.

[Ipenomiienue cBeta. 3aKOH
npejomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceera. Mcnonb3oBanue
MOJTHOTO BHYTPEHHETO
OTPAKEHUS B ONTUYECKHUX
CBETOBOJIAX

Hab6nroaeHue ompITOB, IEMOHCTPUPYIOMINX
SIBJICHHE MPSIMOJTMHEHHOTO PacpOCTPaHCHUS
cBeTa (BOBHUKHOBCHHUE TCHH M ITOJYTCHH),

U X UHTEPIIPETAIHS C UCTIOJIb30BaHUEM
MOHSATHUS CBETOBOTO JIy4a.

OOBsiCHEHUE U MOJICTTUPOBAHUE COTHEUHOTO H
JYHHOTO 3aTMEHHUM.

HccnenoBaHue 3aBUCMMOCTH YTJIa OTPAXKCHUS
CBETOBOTI'O JIy4a OT yIJIa MaJCHUSI.

N3ydeHnne cBOMCTB H300payKCHHS B TIJIOCKOM
3epKale.

Hab6monenne n 00bsICHEHHE ONIBLITOB

10 TIOJTYICHHIO N300paKEHNU B BOTHYTOM U
BBIITYKJIOM 3epKajiax. HaOmronenue u
0OBSICHEHHE OTBITOB IO MPEJTIOMJICHHIO CBETA
Ha IpaHUIle Pa3IMYHBIX CPEJl, B TOM YHCIIC
OTIBITOB C TIOJTHBIM BHYTPCHHUM OTPKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yTJa
MPEJIOMJICHUS OT YIJIa TaJICHUSI CBETOBOTO JTy4a
Ha TPaHUIIC «BO3TyX—CTEKIION.
Pacrnio3zHaBanue SIBICHUM OTPAXKEHUS U
MIPEIIOMJICHUS CBETA B TIOBCETHCBHOM JKU3HH.
Amnanus 1 00bsICHEHHE SIBJIEHUS OIITHYECKOTO
MHpaxa.

Pertenue 3a7a4 ¢ UCIIOJIH30BaHUEM 3aKOHOB
OTpaXEHUS U MPEJIOMJICHHUS CBETa
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4.2 | JIuH3BI ¥ ONITUYECKUE
IPUOOPHI

JInnza. Xon siyyei B TUH3E.
Onrtuueckas cucrema
¢dboToanmapara, MUKpOCKONa
u Teneckomna. ['na3 kak
ONTUYECKasi CUCTEMA.
bruzopykocTs u
JaJIbHO30PKOCTh

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO
coOuparoniei U paccernBarollen JIMH3.
Omnpenenenre GOKyCHOTO PACCTOSTHUS U
ONTUYECKOU CUJIBI COOUPAIONICH JIMH3BI.
AHanu3 ycTpOWCTBA U NPUHLIMIA IE€UCTBUS
HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmapara, MUKPOCKOTIA, TEIECKOIIA.
N3ydenune mozienu ria3a Kak ONTHYECKON
CUCTEMbI. AHAIN3 SIBJICHUN OJIM30PYKOCTH
Y JTaIbHO30PKOCTH, IPUHININA JECHCTBUSA
OUYKOB

4.3 | Paznoxenue 6enoro
CBETa B CIICKTP

Paznosxxenue 6enoro ceeta
B ciekTp. OnbiTel Hpr0TOHA.
CnoxeHune CreKTpaabHbIX
uBeTOB. /ucnepcus cera

HabGmronenue pasnoxeHus 6e1oro cBeta

B CIIEKTp.

HaOmronenne u 00bsICHEHUE OMBITOB

T0 MOJYYEHUIO OEJIOr0 CBETA MPHU CI0KEHUN
CBETA Pa3HBIX 1IBETOB.

[IpoBeneHue u 00bSICHEHNE OTIBITOB

10 BOCIIPUSTHIO I[BETA MPEAMETOB MPU UX
HaOJII0JICHUH Yepe3 LIBETOBBIE (PUITHTPHI
(LIBETHBIE OYKH)

Hroro no pazgeny

Pa3nen 5. KBanroBble siBJjIeH

ns

5.1 | Ucnyckanue u
HOTJIOLIEHHE CBETA
aTOMOM

Omnsitel Pezepdopaa u

I1aHeTapHast MOACJIb aTOMaA.

Monaens atoma bopa.
Hcnyckanue v normiomeHne

OO6cyxnenue 1ienu onbIToB Pesepdopaa

IO UCCJICIOBAHUIO ATOMOB, BBIIBIDKCHHE
TUTIOTE3 O BO3MOXKHBIX PE3YJIHTATaX OIBITOB

B 3aBUCHMOCTH OT TPE/IIOJIaraeMOro CTPOSHHSI
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cBeTa aToMOoM. KBaHTHI.
JInHenyaTeie CIEKTPhI

aTOMOB, (OPMYIIMPOBAHKE BHIBOJOB

U3 PE3yJbTaTOB OIIBITOB.

OO6cy:x1eHne TPOTUBOPEUHIA IIJIaHETAPHOU
MOJEJIA aTOMa U OCHOBAHUM ISl TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaxX 3JIEKTPOHOB.
Habnronenue CrulonHbIX U JIMHEWYaThIX
CIIEKTPOB U3JIy4YE€HUS PA3JIUYHBIX BEIICCTB.
OOBbscCHEHNE TUHENYAThIX CIIEKTPOB U3ITY4YECHUS

5.2

CrpoeHne aTOMHOTO
saapa

PagnoaktuBHoCTh. Anb(a-,
OeTa- U raMMa-u3IyYEHUsI.
Ctpoenue aTOMHOTO S11pa.
Hyxnonnast monens
aTOMHOTO s1pa. M3oTorsl.
PagnoakTuBHBIE
npespatenus. [lepuon
noJiypacnaaa aTOMHBIX sJIEP

OO0cy:x/1eHnEe BO3MOXHBIX THIIOTE3 O MOEIISAX
CTPOEHHUS SAIpa.

Ornpenenenue cocrasa sAep 10 3aJaHHBIM
MAacCCOBBIM U 3apsI0BbIM YUCIIaM U

T10 MOJIOKEHUIO B IEPUOIUUECKON CUCTEME
DJIEMEHTOB.

AHaM3 U3MEHEHHUsI COCTaBa sAIpa U €ro
ITOJIOKEHHS B IEPUOIUYECKON CHCTEME

IIPU O-PATHOAKTUBHOCTH.

HccenenoBanye TPEKOB 0-4aCTHULL IO TOTOBBIM
dboTtorpadusim.

OOHapy>KeHue U U3MEepEeHue paiualliOHHOTO
(¢ oHa ¢ MOMONIBIO JO3UMETPA, OLIEHKA €T0
MHTEHCHUBHOCTH.

AHann3 6MOJOTHYECKUX U3MEHEHUH,
MPOUCXOIAIINX MO IEVCTBUEM
PaIOaKTUBHBIX U3Ty4YCHUM.
Hcnonp30BaHne paOaKTUBHBIX M3JIy4CHAN
B MEJUIIMHE
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5.3 | Snepubie peakuuu

S nepHbie peakunn. 3aKOHbI
COXpaHEHUs 3apsA0BOrO U
MacCOBOTO YHCEIl. DHEPIUs
CBSI31 aTOMHBIX s11ep. CBS3b
Macchl ¥ sHepruu. Peaknun
CUHTE3a U JCJICHUS SIEP.
Ncrounuku sHeprumn ColiHIa
v 3BE31. AnepHas
sHepreTuka. JlencTeus
PaIMOaKTUBHBIX U3ITyYEHUN
Ha YKUBBIE OPTaHU3MBI

Pemenue 3a1a4 ¢ MCMOIb30BAHMEM 3aKOHOB
COXpaHEHHMSI MACCOBBIX U 3apsiAOBBIX YUCET
Ha OMpEICIICHUE PE3YJIbTATOB SIACPHBIX
PEAKLHNi; aHAIN3 BO3MOKHOCTH WJIN
HEBO3MO>XKHOCTH SIICPHOUN pEaKIIUU.

O1ieHKa YHEPTrUuu CBSI3U SAJIEP C UCTIOIB30BaHUEM
dhopmyIbl DUHIITEHHA.

OO6cyKaeHue MepcrneKTUB UCIOJIb30BaHUS
YIPaBIsIEMOr0 TEPMOSIAEPHOTO CUHTE3A.
OO0cyx1eHrE MPEUMYIIECTB U SIKOJIOTUYECKUX
po0JIeM, CBSI3aHHBIX C SIICPHOMN YHEPTeTUKON

Hroro no pazaeny 3)
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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