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PabGouass mporpamma mo ydeObHOoMy mipeamery «®Dusuka» (06a30BbIH ypOBEHB)
(mpeametHas obnacte «EcTecTBeHHO-Hay4dHBIE MPEAMETHI») (Aajee COOTBETCTBEHHO -
nporpamma mno ¢usuke, (U3MKa) BKIIOYAET MOSCHUTEIBHYIO 3aIUCKY, COJIEp KaHHUe
oOydeHus1, IIIaHUPYEMbIE Pe3yIbTaThl OCBOCHHSI TPOTPaMMBI 0 (PU3HKE, TEMAaTHIECKOE
IUTAHUPOBAHHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3KKe Ha ypOBHE OCHOBHOI'O 00IIeTr0 0O0pa30BaHUs COCTaBIIEHA Ha
OCHOBE TIOJIOXKEHUH W TpeOOBaHM K pe3yiapTaTaM OCBOSHHUS Ha 0a30BOM YpOBHE
OCHOBHOW 00Opa3oBareibHOM mporpammel, npenacraBieHHbix B GT'OC OO0, a Takxke c
ya€ToM (QeaepanibHON paboueil mporpammbl BocnuTaHus W KoHieniuu nmpenoaaBaHus
yueOHoro npeamera «Duznkay.

Coneprkanue nporpaMMel 1o Gu3HMKe HarpaBiaeHO Ha GOPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM TPaMOTHOCTH OOYy4YalolUXCS ¢ OpraHu3alui0 Hu3ydyeHus (U3MKU Ha
NesATEIbHOCTHOM OCHOBe. B mporpamMme 1o (QU3MKE YYHUTHIBAIOTCS BO3MOKHOCTHU
yuyeOHOoro mpeamera B peanusanuu TpedoBanuid PI'OC OOO k 1UIaHUpPyEeMbIM
JUYHOCTHBIM M METANPEIMETHBIM pe3yJbTaTaM OOyUYEHHS, a TaKKe MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs.

[Iporpamma mo ¢u3MKe ycTaHaBIMBAET paclpejielieHue yuyeOHOTO Marepuaia 1o
rojam ooy4eHus (o Kjaccam), mpejjaraetT NpUuMEpHYI0 OClIeI0BATEIbHOCTh H3yUCHHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJIEPKaHUS U yUETE€ BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[Iporpamma no Qusuke pazpaboTaHa C IEIbI0 OKa3aHUS METOAMYECKON MOMOIIH
YUUTEIIO B CO3/IaHUM paboyell MpOrpaMmsl 1o y4eOHOMY ITPEIMETY.

®duzrka SBISETCA CHUCTEMOOOPA3yIOIMUM I €CTECTBEHHO-HAYYHBIX YUeOHBIX
NPEAMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB WM SIBJICHUI,
U3y4aeMbIX XUMHEH, OWOJIOTHEeH, acTpoHOMUEH MU ¢u3nueckoil reorpadueit, BHOCUT
BKJIAJl B €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA, PEOCTABIISIET HanboJiee sicHble 00pa3iibl
NPUMEHEHUSI HAYYHOIO0 METOJA MO3HAHMS, TO €CTh CHoco0a MOJYyYEHHUs TOCTOBEPHBIX
3HAHUU O MUpE.

Omna W3 THaBHBIX 3a4ad  (pu3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
00pa3zoBaHMs COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH M UHTEpECa
K HayKe Yy oOydJaromuxcsi.

N3yuenune ¢u3zuku Ha 0a30BOM YpOBHE MpPEANOJaraeT OBJIAJCHHUE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

HAay4YHO OOBSCHSTH SIBJICHUS,

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMUS;

WHTEPIPETUPOBATh JIAHHBIE MW HWCIOJh30BaTh HAy4HBIE JOKA3aTeIbCTBA JJIA
MOJTYYEHHUSI BEIBOJIOBY.



[enu nzydenus GU3NKU HA ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUs ONPECIICHBI B
Konuenuuu mnpenonaBaHusi ydeOHoro mnpeaMera «®Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aUsIX Poccuiickoit denepanuu, pEATU3YIOLINX OCHOBHEIE
oO1ieoOpazoBareybHble  TPOrpaMMbl,  yTBEpKIEHHOM  pemienueMm  Kosmeruu
MunuctepcTBa npocsernieHus: Poccuiickoit deaeparuu (mpotokoia oT 3 aekadbps 2019 r.
Ne TTIK-4BH).

[enun nzydenust Gpu3MKM:

npuOOpeTeHUE MHTEpeca M CTPEMIICHHS OO0Yy4YaloIMUXCsi K HAy4YHOMY H3YYEHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUI O HAy4YHOM METOJe TMO3HaHUs U (HOpMUPOBAHHE
MCCJIEI0OBATEIBCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

dbopMupOBaHHE HAYYHOTO MHPOBO33PEHMSI Kak pe3yibTaTa M3y4eHHUS OCHOB
CTPOCHUSI MaTepuu U PyHTaMEHTATBLHBIX 3aKOHOB (PU3UKU;

dbopMupoBaHUE TPEACTABICHUNH O ponau GU3UKK IS Pa3BUTUS  JIPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oyaymend mnpodeccruoHaIbHOM
NESATEILHOCTH, CBS3aHHOU C (DM3MKOM, MOJATOTOBKA K JaJbHEHIIeMy OOYyYEHHUIO B 3TOM
HaIpaBJICHUMU.

JlocTmxeHune 3TUX 1iesiell mporpamMmsbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHMs 00ECIIEUNBAETCS PELLICHUEM CIEAYIOLUX 3a/1ay:

npuoOpeTeHNEe 3HAHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHHUYECKHX,
TEIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

NpUOOpPETEHUE YMEHUM OINUChIBaTh M OOBACHATH (DUIUUECKUE SIBICHUS C
UCIIOJIb30BaHUEM TMOJTYUYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PELIECHUs] MPOCTEHIIMX PACUETHBIX 3a7ad C MCIOJIb30BAaHUEM
buznyecKkux Mojienel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1ay;

pa3BUTHE yMEHUM HaOII0aTh MNPUPOAHBIC SBJICHUS U BBINOJHITH OIBITHI,
nabopaTopHble padOThl U HKCIEPUMEHTAIbHBIE HCCIENOBAHUS C HCIIOJIb30BAaHUEM
U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPOpMaIend (PU3NIECKOTO COACPIKAHUS, BKIIOYAS
UHOOPMAITMI0O O COBPEMEHHBIX JIOCTHXKCHHUSX (U3HKH, aHadu3 M KPUTHYECKOE
OIlCHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cdepamMu TPo(ecCHOHATBLHON NESITEIbHOCTH, CBA3aHHBIMH C
(bU3HKOH, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAHHBIMU HA IOCTUKEHUSIX (DU3UIECKOM
HayKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOUIETO
o0OpazoBaHus oTBoAUTCS 238 "yacoB: B 7 kiacce - 68 yacoB (2 yaca B HeJEN0), B 8 Kiiacce
- 68 yacoB (2 yaca B Hezenm0), B 9 kiacce - 102 yaca (3 yaca B HeJIeIIO).

[Ipennaraemeliil B mporpamMme no (pu3uke nepeyeHs 1adopaTopHbIX padOT U ONBITOB
HOCHUT PEKOMEHAATENbHBIN XapaKTep, yUUTeNb JIETAET BHIOOP MPOBEACHUS JIa0OPATOPHBIX
paboT M OMBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEW OOYydYaroIIUXCs, CIIHCKa
AKCHEPUMEHTAIbHBIX 3aJIaHH, Mpeajiara€MblX B paMKaX OCHOBHOTO TOCYJIapCTBEHHOTO
PK3aMeHa 1o (Ppu3HKe.

COAEPKAHUE OBYUYEHUS
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Pasznen 1. ®u3uka u e€ posib B IO3HAHUM OKPY’KaIOLIEro Mupa

®uszuka - Hayka O npupozae. JSBneHus npupoabl. PU3HYECKHE SABIICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuunHbl. 3mepenue ¢pusndyeckux BennunH. Ouznueckue mpuOopsI.
[TorpemHocTs n3MepeHnii MexxnyHapoaHas CucTeMa €UHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH H3y4aroT mpupony. EctecTBeHHO-
HAy4YHbIA METOJ| MO3HaHUs: HAOJI0IeHHEe, MOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBM)KCHHE
TUMOTE3, AKCIEPUMEHT MO IMPOBEpPKE THUMOTE3, OOBSCHEHHE HAOIIOAAEMOrO SIBJICHHS.
Onucanne GU3NUECKUX SBICHUNA C TIOMOIIIBIO MOJIEIJIEH.

Jlemoncmpayuu
MexaHuueckue, TEII0OBBIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHHUS.
dusnueckue NpuOOPkI U MPOIeAypa NPSIMbIX U3MEPEHUHN aHATOTOBBIM U IU(PPOBBIM
pUOOPOM.

Jlabopamophvie pabomwi u onvimol

OmnpeneneHune MEeHbI ISTCHUS ITKAIbI U3MEPHUTEILHOTO TIPHOOpa.

N3mepenne paccTosTHUM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeA.

Omnpenenenue pa3MepoB MaJbIX TeJl.

W3mepenne Temmeparypsl MpH TIOMOIIU KHJIKOCTHOTO TEPMOMETpa W JaTduKa
TeMIIepaTyphl.

[IpoBenenne uccneqoBaHUs MO MPOBEPKE TUIOTE3BI: JAIBHOCTH MOJIETA IIapUKa,
MYIIEHHOT'O0 TOPU30HTAIBLHO, TEM OOJIbIIe, YeM OOJIBIIIE BHICOTA ITYCKa.

Paznen 2. IlepBoHayajibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBa

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, TOKA3bIBAIOIINE
JIUCKPETHOE CTPOEHHE BEIIECTBA.

JIBmxeHnue yactuil BemiectBa. CBsI3b CKOPOCTH JABMKEHUS YaCTHIL C TEMIIEPATYPOil.
bpoyHnoBckoe npmkenue, nuddys3us. BzanmoaeicTBre yacTUIl BEIIeCTBA: MIPUTHKCHHUE U
OTTAIIKUBAHUE.

ArperatHpie COCTOSIHUS BEIIIECTBA: CTPOCHUE Ta30B, >KUIAKOCTEH M TBEPABIX
(KkpucTamM4eckux) Ted. B3auMoCBs3b MEXKAY CBOMCTBAMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUSX U WX aTOMHO-MOJEKYJSIpHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJIBI.

Jlemoncmpayuu
Hab6mronenne OpoyHOBCKOTO JIBHIKECHUS.
HaGmonenue nuddysuu.
HabnroneHue siBiacHWE, OOBSICHSIIOMUXCS TPUTSHKCHUEM WM OTTaJKHBAHHEM
YaCTHI] BEIICCTRA.
Jlabopamophvie pabomwi u onvimol
OrneHka quaMeTpa arToMa METOJIOM PSAOB (C UCIONIb30BaHUEM (oTorpaduit).
OnbITHl IO HAOIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.



OnpIThl IO OOHAPYKEHUIO NEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pasnen 3. /IBu:keHMe U B3aUMOJEHCTBHE TeJl

Mexannueckoe nBukeHre. PaBHOMEpHOE U HEpaBHOMEpHOE JBHKEeHUE. CKOPOCTh.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM ABHMKEHHUH. PacyéT myTH U BpEMEHHU JIBU>KCHUSL.

SBnenne nHepuuu. 3aKoH UHEPLMU. B3anmoaeiicTBre Tell Kak MpUYrHa U3MEHEHUS
CKOpOCTH JIBM>KEHUS Tell. Macca kak Mepa HHepTHOCTH Tena. [ImoTHoCTh BemecTBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMA BEIIIECTBA.

Cuna Kak xapakTepHCTHKa B3auMojaecTBus Ten. Cuna ynpyroctu u 3akoH ['yka.
M3mepeHne cuilbl ¢ MOMOIIBIO TMHAMOMETpA. SIBIEHUE TATOTEHUS U cuia TshkecTu. Cuiia
TSKECTU Ha Apyrux ruianetax. Bec tema. HeBecomocts. CnokeHHe cuil, HalpaBICHHBIX
1o oAHOM npsiMoi. PaBHoaeicTByromas cuil. Cuna TpeHus. TpeHne CKOJIbKEHUS U TPEHNE
1oKos1. TpeHue B IpUpoIE U TEXHUKE.

Jlemoncmpayuu
Hab6mronenne MexaHMuecKoro JIBH>KEHUS TeNa.
N3mepeHne CKOpoCTH NMPSMOJIMHENHOTO JBUKEHHS.
HabGnronenue siBjeHUs] HUHEPLIVH.
Hab6mronenue n3MeHeHusi CKOPOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHHE MaccC 10 B3aUMOJICHCTBUIO TE.
CrnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamophvie pabomwi u onvimol

OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABMKEHHUS (IIApUKA B JKUJIKOCTH, MOJCIIH
IIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUSI OpyCcKa WM IIapuKa M0 HAKIOHHOM
IIJIOCKOCTH.

Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

OMNBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh PacTsKeHuUs (1edopMaliun) npy>KuHbI OT
MIPUIIOKEHHOUN CHUIIBL.

OMBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKEHHS OT Beca Teja
Y XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEH U ra30B

Hasnenne. CrnocoObl yMEHBLIECHUS W yBeJIWYEeHHUs AaBieHus. [laBieHue rasa.
3aBUCHMMOCTH JIaBJICHUS raza oT 00bEMa, Temneparypsl. [lepenaya naBieHust TBEPABIMU
TelaMu, JKUAKOCTAMH U rasamu. 3akoH Ilackansg. IIHeBmaTmyeckue MaIIMHBIL.
3aBUCUMOCTh JIaBJICHUS JKUJIKOCTU OT TayOuHbl. [uwapocratnueckuii mapaaokc.
CooOmaromuecs cocybl. ['uapaBinyeckre MEXaHU3MBI.

Atmocdepa 3emmu u armochepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHUS
BO3AyIIHON 0000uku 3emin. OnbiT Toppuueniu. M3Mepenne arMmochepHOTo AaBIeHUS.
3aBUCHUMOCTh aTMOC(EPHOTO JaBJICHHsI OT BBICOTHI HaJ ypoBHeM Mops. [Tpubopsr ans
U3MEpEeHHs aTMOC(HEPHOTO AABIICHUSI.

JlelicTBre KUAKOCTM M Tra3a Ha IIOIPYy:KEHHOE B HUX TeJIo. BrlTankusaromnias



(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnaBanue.

Jlemoncmpayuu

3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmaromiuecs coCy/bl.

['mapaBauyueckuut mpecc.

[IposiBnenue neicTBust aTMOC(HEPHOTO JABICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00BbEMa MOTPYXKEHHOW YacTH Tela U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

YcnoBue 1iaBaHus TeN: IUIABAHWE WM IIOTPYXKEHHE TeJl B 3aBUCHUMOCTH OT
COOTHOILICHHMS TUIOTHOCTEN TEJIa U JKUIKOCTH.

Jlabopamophvie pabomwi u onvimol

HccnenoBaHre 3aBUCMMOCTH Beca TeJa B BOJIE OT 00bEMa NOTPYKEHHOMN B KUIKOCTb
4acTH Tea.

OnpeneneHue BBITAJKUBAIOMIEN CHIIBL, JEHCTBYIOIIEHM Ha TEJO, MOTPYXEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHUIIBbL, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MacChl TeNA.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTD BBITAJIKWBAOLIEH CHIIBI, IEUCTBYIOIIEH
Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B )KHUJIKOCTh YacTH TeJla U OT IUIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WIA KOHCTPYUPOBAHUE JIOJKU MU OIPEACIICHUE €€
IrPy30II0ABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTB. JHEprus

Mexanuueckasi pabota. MOIIHOCTS.

[IpocThie MeXaHU3MBbI: pblyar, OJOK, HAKIOHHAS MJI0CKOCTh. [IpaBuiio paBHOBecHs
peiuara. IlpuMmeHeHue npaBuiia paBHOBECUsl pblyara K OJIOKY. «30J0TOE MpaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHNU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckasi 1 noteHunanbHas sHeprus. [IpeBpaiienue
OJIHOTO BUJA MEXaHUYECKOW SHEPIUH B IPYTOW. 3aKOH COXPAHEHUS DHEPTUH B MEXAHHKE.

Jlemoncmpayuu
[IpuMepbI TPOCTHIX MEXaHU3MOB.

Jlabopamophvie pabomwi u onvimol

Onpenenenne paOOTBI CHUJIBI TPEHHUS TIPU PABHOMEPHOM JBMIKEHUU Tela II0
TOPU30HTAIBLHON MOBEPXHOCTH.

HccnenoBanue yciaoBuil paBHOBECHS pblyara.

N3mepenne KII/] HakKJIIOHHOM MJIOCKOCTH.
N3ydeHne 3aKk0Ha COXpPaHEHUSI MEXAHUYECKON YHEPIHUH.
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Pa3znen 6. TensioBble siBJIeHUs

OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUHM CTPOCHHS BEILIECTBA.
Macca u pazmepsl aTOMOB ¥ MOJIEKYJ. OTIBITHI, HOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mopgenu  TBEPAOTO, IKUAKOTO W  Tra3000pa3HOrO0  COCTOSHUN  BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. O0bsiCHeHNE CBONCTB ra3oB, )KHIKOCTEH U TBEPABIX
TE€JI HAa OCHOBE IIOJOKEHHA MOJIEKYISIPHO-KUHETHYECKON Teopuu. (CmauMBaHUE U
KalWJUISIPHBIC SIBJICHUS. TEIUIOBOE PACIIMPEHUE U CHKATHUE.

Temneparypa. CBsizb TEMIIEpaTypbl CO CKOPOCTHIO TEIIJIOBOTO JIBUKECHHS YACTHII.
Baytpennss sHeprus. CriocoObl M3MEHEHUs] BHYTPEHHEH JHEpPruu: Teruionepeaadya u
coBepuieHHe paboThl. Buawsl Temionepenayu: TEMJIONPOBOJHOCTb, KOHBEKIIUS,
W3JTy4YCHHUE.

KomnyectBo TemioTel. VYaenapHas TENIOEMKOCTh BEIIECTBA. 1€IUIO0OOMEH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oananca. [lmaBieHue u oTBepjeBaHHUE
KPUCTAUTMYECKUX BEIIECTB. YJIelbHas TeImioTa IuiaBieHus. IlapooOpazoBanue wu
KoHjeHcarus.  Mcmapenne. Kumenme. VYiaenbHas — Temiota  mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(EPHOTO JaBIICHUS.

BrnaxHocTts Bo31yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TENJI0Ta CTOPAHUS.

[Tpunnmner pabotsl TeroBbix apurateneit KI1/ remoBoro npurarens. TeroBbie
JIBUTATEIN U 3allATa OKPYKAIOIIEH Cpeibl.

3aKOH COXpAaHEHHUsSI ¥ TIPEBPAICHUS SHEPTUM B TETJIOBBIX MPOIIECCaX.

Jlemoncmpayuu
HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenune nuddysuu.
HaOmronenne sBiieHni cMaurBaHUs M KaITWJLISIPHBIX SIBJICHUM.
Hab0mroienre TemioBoro paciimpeHus Tei.
N3meHeHne paBieHUs Ta3a MNpH HM3MEHEHHH OO0bEMAa W HarpeBaHHM WJIU
OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeMIepaTyphl.
Bunbl Tenonepenaym.
OxnakIeHUe IPU COBEPIIICHUN PaOOTHI.
HarpeBanwue npu coBepiieHMH padboThl BHCIIHUMH CHJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.
HaOmronenne xkuneuus.
HaOmronenne nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.
Moenu TeIUIOBBIX JABUTAaTEIICH.

Jlabopamophvie pabomwi u onvimol
OmnbITHI 110 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.



OnbITHI 10 HAOTIOJEHUIO TEMIOBOTO PACIIMPEHUS FA30B, )KUJKOCTEN U TBEPABIX TEN.

OrnpeneneHue JaBIEeHUS BO3IyXa B OAJJTIOHE HIIPUILA.

OnbITHI, TIEMOHCTPUPYIOLIUME 3aBUCHUMOCTb JAaBJICHUS BO3AyXa OT €ro o0bnéMa H
HarpeBaHUs WIN OXJIaXKICHUSI.

[IpoBepka THUMNOTE3bl JMHEHHON 3aBUCHUMOCTH JJIMHBI CTOJOMKA >KUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne u3MeHeHus: BHYTPEHHEW SHEPIUM Tella B pe3yibTare TEIIonepeaaun
¥ paOOThl BHEIIIHUX CHII.

HccnenoBanue siBIeHUS TEIIOOOMEHA MpPHU CMEIIMBAHUU XOJIOAHOW M TOpsSYel
BOJIBI.

OnpeneneHne KOJWYECTBA TEIUIOTHI, TOJYYEHHOIO BOAOW MpU TEIUIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIHJIUHIPOM.

Onpenenenue yaelnbHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoliecca UCIapEHUs.

OnpeneneHne OTHOCUTENBLHOM BIAKHOCTH BO3/1yXa.

OrnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazgen 7. JjekTpudyecKkue 1 MAarHUTHbIE SIBJICHUS

OnekTpuszanus Tel. JBa poaa BIEKTpUYECKUX 3apsiaoB. Bzammoneictue
3apsoKeHHBIX Tell. 3akoH KyrnoHa (3aBUCHUMOCTD CHITBI B3aMMOJICHCTBHS 3apSKEHHBIX Tell
OT BEJIMYMHBI 3aPSAJI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

Onektpuueckoe mnosie. Hanpspk€HHOCTH — dyeKTpudeckoro mois.  [lpuHnmn
CYTEPIIO3UIINH dTEKTPUUECKUX ToJieH (Ha KAYECTBEHHOM YPOBHE).

Hocuremn 53yekTpuYeCcKHX 3apsAnoB. OJIEMEHTapHbIA AIEKTPUYECKUN  3apsil.
Crpoenue aroma. [IpOBOJHUKM M AMAIIEKTPUKH. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsna.

DJIEKTPUYECKHI TOK. Y CIIOBUSI CYHIECTBOBAHUS AJIEKTPUYECKOTO TOKa. McTouHnkM
MOCTOSTHHOTO  TOKa. JIEHCTBUSL DJIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XHMHUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUM TOK B KHUIKOCTSIX U razax.

Onektpuueckas uenb. Cuna Toka. DnekTpuueckoe HampsikeHue. COnpoTUBIICHHE
MPOBOJHUKA. YIEIbHOE CONPOTUBIICHHE BelliecTBa. 3akoH Oma g ydacTKa UEMH.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHUE TPOBOJHUKOB.

PaGoTa 1 MOIITHOCTH IEKTPUIECKOTO TOKA. 3akoH [[xoymnsa-JIenma. DnekrTpudeckue
LEMH U MMOTPEOUTEHN JICKTPUIECKON dHEepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocTtostHHBIE MAarHUTHI. B3anMo1€eMCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MoJe.
MaruauTHoe 1oJjie 3eMJId U €ro 3HaYeHHE 11 KUu3HU Ha 3emuie. OnbIT OpcTena.
MarauTHoe mMojie 3JIEKTPUYECKOro Toka. [IpuMeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM. DJIEKTPOJABUTATENb MOCTOSSHHOTO
ToKa. MIcriob30BaHME 3JIEKTPOIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

Omneitel apanes. SBnenue >rmekTpoMarauTHON UHAYKUMU. [IpaBuno Jlenna.
Onextporenepatop. CriocoObI MOTyUeHUSI STAECKTPUISCKON YIHEPTUU. IIEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.



Jlemoncmpayuu
DJieKTpu3anus Ted.
JIBa posia 3JIEKTPUUECKUX 3apsiJI0OB U B3aUMOJICHCTBUE 3apPSXKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOMA.
DNeKTpocTaTUYeCKast HHAYKIUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSIO0B.
[IpOBOTHUKH U JUAJIECKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
DIEKTPUUECKUN TOK B )KUIKOCTH.
["a30BbIii pa3psia.
N3mepenune cuiibl Toka aMIepMETPOM.
HN3mepeHnune 3JIeKTpUYECKOTr0 HAPSIKEHUS BOJIbTMETPOM.
Peocrar n MarasuH COnpoOTUBIIEHUN.
B3aumonericTBrE TOCTOSTHHBIX MAarHUTOB.
MoaenupoBaHrue HEBO3MOXKHOCTH PA3ICICHUS MTOJIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX I10JIEH MOCTOSSHHBIX MarHUTOB.
OmneIT Dpcrena.
MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.
JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND ITOCTOSHHOTO TOKA.
HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHON MHIYKIIWH.
OnbiThl Dapajes.
3aBUCHUMOCTh HaMpaBJICHUSI UHAYKIIMOHHOTO TOKAa OT YCJIOBUM €r0 BO3HUKHOBEHUS.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamophvie pabomwi u onvimol

OmnbITHI 110 HAOTIOACHUIO SJIEKTPU3ALMH TEJI UHIYKIUEH U TPU CONPUKOCHOBEHUH.

HccnenoBanne neMCTBUS SIIEKTPUYECKOTO OIS HA MPOBOAHUKU U TUDJIEKTPUKH.

COopka u nmpoBepka pabOThI AIEKTPUUECKON LIETTH MOCTOSTHHOTO TOKaA.

W3mepenue u perylupoBaHHe CUJIbl TOKA.

W3mepenue u peryiupoBaHie HaMPsHKEHUS.

HccnenoBanue 3aBUCMIMOCTH CHJIbI TOKA, UAYIIETO YEpe3 pe3UcTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS Ha PE3UCTOpE.

OnBITEI, JEMOHCTPUPYIOLIUE 3aBHUCHMOCTh OJJEKTPHUECKOTO COMPOTHBICHUS
MIPOBOIHUKA OT €T0 JTMHBI, IJIOMIAAH MOTIEPEYHOr0 CEYCHHS U MaTepurara.

[TpoBepka mpaBuia CIOKEHUS HAMPSHKCHHW TIPU TOCIEIOBATEIHPHOM COSAMHEHUU
JIBYX PE3UCTOPOB.

[TpoBepka nmpaBuiia Ajsi CUIIbI TOKA IIPU MapaijieIbHOM COSMHEHUH PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYIIETO YepPe3 PE3UCTOP.

Omnpenenenre MOITHOCTH AJIEKTPUIECKOTO TOKA, BBIASISIEMON Ha PE3UCTOpE.
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HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT HAIPSIKEHUS
Ha HEl.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOIO MOJIs TMOCTOSHHBIX MAarHUTOB MPU HX OOBEAUHEHUH H
pa3IeIICHNH.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMnBIThL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIbI B3AUMOJICHCTBHS KaTYIIKU C TOKOM
Y MarHuTa OT CUJIbl TOKAa U HAaIlpaBJICHUs TOKA B KaTYIIIKE.

N3ydeHne 1ercTBUS MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM.

KoncTpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KII/I anexkTpoaBUraTeaIbHON yCTAaHOBKH.

OMNBITH MO UCCIIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM MHAYKIMU: UCCIICIOBAHHE
W3MEHEHHI 3HaYEHUS U HAIIPaBJIECHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasznen 8. Mexanuveckue siBJIeHUA

Mexanuueckoe  aBWKeHHe. MarepuanpHas — Touka. Cucrema  OTcyéra.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO IBHKEHUS. PaBHOMEPHOE NPSIMOIMHENHOE IBH)KCHHUE.
HepaBHomepHOE nTpsAMOIMHENHOE ABMKEeHNE. CpenHss 1 MTHOBEHHAsI CKOPOCTH Tena Mpu
HEPAaBHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHoyckopeHHOE mpsAMoiuHeiiHoe nBukeHue. CBOOOIHOE MajieHHe.
Omnbitel ['anunes.

PaBHOMepHOE iBUXKeHUE 10 OKpykHOCTH. [leproa u yactora oOpaiieHus.
JIuneiHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

IlepBbii 3akoH HproroHa. Bropout 3akoH Herorona. Tperuit 3akoH HeroToHa.
[IpyHLIMN CyNIEpIIO3UIUMHU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: cuiia TPEHUS CKOJIBKEHHUS, CHIa TPEHUS
IIOKOSI, APYTHE BUJbI TPEHUS.

Cuna TsHKECTH U 3aKOH BCEMHUPHOI'O TATOTEHHUS. Y CKOpEHUE CBOOOAHOTO MaJICHUS.
JBmxenue mianer Bokpyr Cousnina. IlepBas kocmuyeckass ckopoctb. HeBecoMoCTh U
IIEpErpy3KH.

PaBHoBecue MarepuanbHOW TOukH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHuss. MoOMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. W3menenume wumnynbca. MMmynbe cuibl. 3aKOH COXpPaHEHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannyeckasi paboTa U MoIIHOCTb. Pabota cui TsKecTd, yNpyrocTH, TPEHHS.
Cas13b sHepruu U padoThl. [loTeHIManbHas S3HEPTUs TeNa, MOJHATOTO Hajl MOBEPXHOCTHIO
3emuid. [loTeHmanbHas 3HEprus c:xkaTou npykuHbl. Knnernueckas sneprus. Teopema o
KMHETUYECKOU dHEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTHH.
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Jlemoncmpayuu

Halnronenne MexaHu4ecKoro ABUKEHUSI TeJla OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA.

CpaBHeHUE NYTEH U TPACKTOPUIN JIBUXKEHUS OJHOTO M TOTO € Tejia OTHOCUTEIHHO
pPa3HBIX TEJ OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.

HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUS Tella 0 OKPYKHOCTH.

HaOmronenne MexaHWYECKHX SBJICHUH, NPOUCXOAANIUX B CHCTEME OTCYETa
«Tenexka» nmpu e€ paBHOMEPHOM MU YCKOPEHHOM JIBHKEHHH OTHOCHUTEJIBHO KaOWHETa
1076370978

3aBUCUMOCTh YCKOPEHUS TeJIa OT MacChl TeJla U JICUCTBYIONIEH Ha HETO CUJIBI.

HaOmnronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEIL.

HN3meHenune Beca Teia Ipyu YCKOPEHHOM JIBUYKEHUH.

[Tepenaya uMnysibca Npu B3aUMOJICHCTBUM TEIL.

[IpeobpazoBaHus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITYJIbCa MMPU HEYIIPYTOM B3aUMOICUCTBUM.

CoxpaHeHue UMIyJbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.

HaOnroienre peakTHBHOTO JBUKEHHUS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPHU CBOOOTHOM Ia/ICHUH.

CoxpaHeHHME MEXAaHWYECKOW SHEPTUM NPU JBUXKEHHM Tela IMOJ JCUCTBHEM
MIPY>KUHBI.

Jlabopamophvie pabomwi u onvimol

KoHcTpynpoBanue Tpakrta ajis pa3roHa U JaJIbHEHIIEr0o paBHOMEPHOTO JBUKECHHUS
IIapyKa WA TEJIEHKKH.

OnpeneneHue cpeiHe CKOPOCTH CKOJIBKEHHsI OpyCcKa WM ABUKEHUS IIapuKa 1o
HAKJIOHHOU TIOCKOCTH.

Omnpenenenre yCKOpPEHUs Tella MPU PaBHOYCKOPEHHOM IBMKCHHH TI0 HAKJIOHHOW
IUIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBHUKEHHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka TUIOTE3BI: €CIAM TMPH PABHOYCKOPEHHOM JBIDKEHUH 0€3 HadalbHOM
CKOPOCTH ITyTH OTHOCSITCS KaK psii HEUETHBIX YHCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKU
BPEMEHH OJIMHAKOBBI.

HccnenoBaHre 3aBUCHMOCTH CUJIBI TPEHUS CKOJBXEHHS OT CHIIBI HOPMAJIBHOTO
TTaBJICHMS.

Omnpenenenue kodhGuIreHTa TPEHUS CKOJIBKCHUSI.

Omnpenenenue XECTKOCTU NPY>KUHBI.

Omnpenenenvne pabOThl CUJIBI TPEHUS IMPU PABHOMEPHOM [BMKEHUHM Tejla IO
TOPU30HTATLHON TOBEPXHOCTH.

Omnpenenenre paboThl CHIIBI YIPYTOCTH MPHU MOABEME TPy3a C HCIOIH30BAHHEM
HEMOJBUKHOTO U OJIBUKHOTO OJIOKOB.
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N3yyeHue 3aK0HAa COXPaHEHHUsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS W BOJHBI

Konebarenbnoe paBmxkeHne. OCHOBHBIE XapaKTEPUCTUKUA KOJEOAHMN: TEPHUOL,
4acToTa, aMIUIMTyAa. MareMaThdecKud W IPYKMHHBIM MasTHHKU. [IpeBpainenwne
SHEPIUM NIPHU KOJIEOATETbHOM JBUKECHUM.

3aryxawmue kojedaHusa. BeiHyxIeHHble KoyieOaHus. Pe3onanc. MexaHuueckue
BosHBI. CBOMCTBAa MEXaHWYECKHUX BOJIH. lIpomosibHBIE M monepedHble BOJIHBL. JlnnHA
BOJHBI M CKOPOCTb €€ paclpOoCTpaHeHus. MeXaHMYeCKHMe BOJIHBI B TBEPIOM TeEIE,
CEHCMHUYECKNE BOJIHBI.

3Byk. ['pomkocTs 3Byka M BbIcOTa TOHa. OtpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu
HabGnronenue xonedaHuii T€1 MO AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJIE0aHUI U pe30HaHca.
PacnipocTpanenue npoaoabHbIX U MOTEPEYHBIX BOJIH (HA MOJEINN).
Habmroienue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKUIN PE30HAHC.

Jlabopamophvie pabomwi u onvimol

OmnpeneneHne 4acTOThl U MEpUo/Ia KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.

Omnpenenenne 4acTOThI U MEpUoIa KoJieOaHU MPy>KMHHOTO MasiTHUKA

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUH MOABEIICHHOTO K HUTH T'Py3a OT
JUTHHBI HUTH.

HccnenoBanrie 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT MACCHI
rpys3a.

[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJIEOAaHHUM Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpysa.

OnBITBI, JEMOHCTPHPYIONIHNE 3aBUCHMOCTh TEpHoAa KoJieOaHWUH MPYKHHHOTO
MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbBI
DJIEKTPOMAarHuTHOE IOJIE. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX  BOJH. [llkanma  SJIEKTpOMAarHUTHBIX BOJIH.  Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
DJeKTpoMarHuTHas npupoja cBeta. CKopocTh cBeTa. BOoJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoiiHOBEIE CBOMCTBA CBETA.

Jlabopamophvie pabomwi u onvimol
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N3ydeHne cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pa3pnen 11. CBeToBbIE IBJIEHUSA

JlyueBass mopnenps cBera. Mcrounuku csera. lIpsmosinHENHHOE pacnpocTpaHEHUE
ceera. 3armenuss CosiHma u Jlynel. Ortpaxenue cBeta. [lnmockoe 3epkano. 3akoH
OTpPa’KE€HUs CBETA.

[Ipenomnenue cBeta. 3akOH NpeaomiieHus cBeta. [lojlHoe BHYTpeHHEee OTpakeHHe
cBera. Mcronb30BaHuE NIOJIHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

JInnza. Xopa nydeit B inH3e. Onruyeckas cuctema QoroanmnapaTa, MUKpOCKONa M
Teneckona. I'ma3 kak ontuyeckas cuctema. biim3opykocTs U JaIbHO30PKOCTb.

Pasnosxxenue Genoro ceeta B criekTp. OnbiTel HetoToHa. CliojkeHHE CIEKTPaIbHBIX
1uBeTOB. /lucnepcus cera.

Jlemoncmpayuu
[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.
OTtpaxeHue cBeTa.
[Tonyuenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue caera.
OnTuyeckuii CBETOBO/.
Xop nyuyer B coOuparoleit JInH3e.
XO0J Iy4yer B pacCenBAIOIIECH JIMH3E.
[Tosryuenue n300paxeHuii ¢ TOMOIIBIO JIMH3.
[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
Mopenb riasa.
Paznoxenue 6e1oro cBera B CIEKTP.
[Tonyyenue 6emoro cBeTa NpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamophvie pabomwi u onvimol
HccnenoBaHre 3aBUCIMOCTH YIJIa OTPAKCHHSI CBETOBOTO JIyda OT yrila MajecHusl.
M3ydeHne XapaKTepUCTHK H300pakeHUs peIMeTa B INIOCKOM 3epKalie.
HccnenoBaHre 3aBUCHMOCTH yTJIa TPEJIOMJICHUS CBETOBOTO JIy4a OT yIJia MajacHUs
Ha TPAHMIIC «BO3AYX-CTEKIION.
[Tony4yenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHHUS M ONTHYECKOMN CHIIbI COOMPAIOIICH JTUH3BI.
OMBITHI ITO Pa3JIOKEHUIO OCIIOTO CBETA B CIICKTP.
OMNBITEI TIO BOCIIPHUSITHIO I[BETA TPEIMETOB TPU WX HAOIIOJCHUHN Yepe3 IBETOBBIC
(bUIBTPEL.

Pa3znen 12. KBaHnToBbIe IBJIEeHUSA
Omnwitel  Pesepdopna u manerapnas Mmozenb atoma. Monens aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHeyaTeie CIIEKTPHI.
PannoaktuBHOCTE. Anb(da-, 6eTa- u ramma-u3inydeHnus. CTpoeHre aTOMHOTO siipa.
Hyxnonnas mozaens atromHoro sapa. M3oronel. PagunoaktuBabie npeBpamenus. [lepruon
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IIOJIypacIiaia aTOMHBIX SAED.
SAnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOI'O YHCEI. DHEPrus
CBA3M aTOMHBIX snep. CBsA3b Macchl M dHepruu. Peaknuu cHHTE3a W JEJICHMS sIEp.
Hcrounnku 3Heprun CoiHa v 3BE31.
Snepnas sHepreruka. JIeMcTBUS paIuOaKTUBHBIX U3JIyYEHUN HA KUBBIC OPraHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Ty4EeHUS U MTOTJIOIEHNUS.
CnexTpsl pa3IuvyHbIX ra30B.
CnekTtp Bogopoaa.
HabGnronenue TpekoB B kamepe Buiibcona.
Pabora cuéTunka HOHU3UPYIOUTUX U3ITYYCHUH.
Perucrpauus usiryuyeHus: IpUPOIHBIX MUHEPAIOB U IPOAYKTOB.

Jlabopamophwvie pabomwi u onvimol

HabGnrogenue CruionHbIX U JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBaHue TPEeKOB: U3MEPEHHE SHEPTUU YaCTUIBI [0 TOPMO3HOMY MHyTH (I10
dboTorpadusm).

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAKOIMIA MOAYJIb

[ToBTOpUTENHEHO-0000MIAIOMINKA MOIYJb TMPEJHA3HAYEH [UIsl CUCTEMaTU3aluu |
000011IeH!sT TPEAMETHOTO COJAEPKAHUS U ONbITA JAEATEIbHOCTH, MPUOOPETEHHOTO MpHU
U3YYeHUU BCEro Kypca (U3MKM, a Takke Il TOJATOTOBKM K OCHOBHOMY
roCyJ1IapCTBEHHOMY 2K3aMeHy 10 (GU3UKE JIJIs1 00yUYarOIIUXCsl, BRIOPABIINX ATOT YUCOHBIH
peaMeT.

[Ipy u3yyeHHH [OAHHOTO MOMAYJS PEATU3YIOTCS W CUCTEMAaTU3HPYIOTCS BHUJIbI
NeSATeTbHOCTH, Ha OCHOBE KOTOPBIX OOECHEUYMBACTCS JOCTHXKEHUE MPEAMETHBIX U
METaIpEeAMETHBIX IUIAHUPYEMBIX PE3YJIbTaTOB O00y4YeHUSs, (POPMUPYETCS €CTECTBEHHO-
Hay4Hasi TPaMOTHOCTb: OCBOEHHE HayYHBIX METOJIOB UCCIEAOBAHUS SBJICHUN MPUPOJIbI U
TEXHUKU, OBJQJCHUE YMEHUSIMH OOBSCHATh (PU3UYECKHUE SBJICHUS, TMPUMEHSISA
MOJIyYEHHbIE 3HAHUSI, PEIIaTh 3a/1a41, B TOM YHCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pa3jiesa peaanu3yercs 3a CUET
TOTO, YTO OOYYAIOIINECS BHIMOTHSIOT 3a/I1aHHsI, B KOTOPBIX UM TIPEIJIaraeTcs:

Ha OCHOBE MOJyYECHHBIX 3HAHWI pacrno3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE
SABJICHHS B OKPY’KAIOILIEN IPUPOJIE U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/bl UCCIAEAOBAHUS (PU3MUECKUX SIBJICHUHN, B TOM YHCIIE
JIJIS1 TIPOBEPKU THUIIOTE3 U MOJYYCHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAyYHBIE OCHOBBI HambOoIee BAXKHBIX JOCTIIKCHHA COBPEMEHHBIX
TEXHOJIOTUH, HalpuMep, MNPAKTUYECKOTO MCIOJIb30BAHUS PA3JIUYHBIX HCTOYHHKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHUS BCEX M3BECTHBIX BUOB SHEPTUU.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

N3yyenue pu3uMku Ha ypoOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs HaIpaBiIeHO Ha
JNOCTH)KEHHE JIMYHOCTHBIX, METANpeJIMETHBIX U TMPEAMETHBIX 00pa3oBaTeNbHbIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbpraTe msydeHus Qpu3uku Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOyuaromerocst OyayT copMUPOBAHbI CIEAYIONINE IUYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpHOTHYECKOr0 BOCHUTAHHUS:

IIPOSIBJICHUE HWHTEpECa K HCTOPUA U COBPEMEHHOMY COCTOSIHUIO POCCHHUCKOMN
(bu3MYECKOi HayKH;

LEHHOCTHOE OTHOILIEHHE K TOCTH>KEHHSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) IpakaIaHCKOIo 1 IyXOBHO-HPAaBCTBC€HHOI'0 BOCIIMTAHUA:
IOTOBHOCTb K AKTHBHOMY Y4YaCTHIO B 06CY)KI[€HI/II/I O6HICCTBGHHO-3HaLII/IMI>IX )51
OTHYCCKHUX HpO6JI€M, CBA3AaHHBIX C IIPAKTHYCCKHUM IIPUMCHCHHUCM I[OCTI/I)KCHI/Iﬁ (1)I/IBI/IKI/I;
OCO3HAHHUC BA’KHOCTHU MOPAJIBbHO-3THYCCKUX ITPHUHIUIIOB B ACATCIIBHOCTHU y‘IéHOFO;

3) 3CTeTHYECKOro BOCIIUTAHUS:
BOCIIPUATHE DJCTETUYECKUX KadyecTB (PU3MUECKOM Hayku: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) MEeHHOCTH HAYYHOTO IMO3HAHMSA:

OCO3HAaHHWE IEHHOCTH (PU3NYECKOW HAyKU KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLIECH KYIbTYPHI;

pa3BUTHE HAay4yHOW JOOO3HATENILHOCTH, MHTEpeca K MCCIEI0BATEIbCKON
NS TENbHOCTH;

5) cdopMupoBaHus KYJbTYPHI 310POBbSA M SMOIIHOHAJILHOTO 0J1ATOTIOJYYHSA:
OCO3HaHWE IIEHHOCTH  Oe3omacHoro o0Opa3a KHM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH MPaBUJI OE30IIaCHOTO MOBEJCHUS Ha TPAHCIIOPTE, Ha
JOpOTax, C JIEKTPUUECKUM H TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBUSIX;
c(hOpMHPOBAHHOCTh HaBBIKA pe(ieKCHH, MMPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TaKOT0 K€ TIpaBa y JPYroro 4ejoBeKa;

6) TPya0BOro BOCIIMTAHMA:

aKTUBHOE Yy4YacTHE B pENICHWU TMPAKTHUYECKUX 3amad (B paMKax CEMbH,
00pa3oBaTeNbHONM OpTraHU3allMKM, TOpOoJa, Kpas) TEXHOJOTMYECKOW U COLMAIBHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCJIC M PU3NUECKUX 3HAHHM;,

MHTEPEC K MPAKTUIECKOMY M3yUEHUIO MPOodheCcCHid, CBSI3aHHBIX ¢ (DU3UKOH;

7) IKOJOTHYECKOro BOCIIMTAHMS:
OpPHEHTAIMs Ha MpUMEHEHHE (DU3MYCCKUX 3HAHUM IS pEIIeHus 3a71a4d B 00JaCTH
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OKPYXaroUen cpeibl, INTAHUPOBAHKS MTOCTYIIKOB M OLIEHKHA X BO3MOKHBIX MMOCIJIEICTBUAN
JUISL OKPYKAIOLIEH CPENbI;
OCO3HaHME II100aIBLHOr0 XapakTepa 3KOJIOTHUEeCKUX MPOOJIEM U IMyTel UX pPelIeHHUs;

8) amanTanmuM K M3MEHSIIOIIHMCS YCJIOBHSIM CONUATbHON W MPUPOIHOI Cpeabl:

MOTPEOHOCTh BO B3aWMOJCHCTBUU TPH BBITTOJTHCHUH HWCCIICIOBAHUA M TPOCKTOB
(bU3MYeCKOi HAMPaBIEHHOCTH, OTKPHITOCT OTBITY M 3HAHUSAM JIPYTHUX;

MIOBBIIIIEHNE YPOBHS CBOCH KOMIIETCHTHOCTH Uepe3 MPAKTUUECKYIO ACATeIbHOCTD;

noTpeOHOCTh B hOPMUPOBAHUU HOBBIX 3HAHMM, B TOM 4nciie GOPMYITHpOBaTh UCH,
MIOHSTHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

OCO3HaHHWE ACPUIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B o00Jyiactu
bu3uKy;

IUTAHUPOBAHKUE CBOETO PA3BUTHS B IPHUOOPETCHUHN HOBBIX (DPM3HUECKHUX 3HAHHM;

CTpEMJICHHE aHaJIM3UPOBaTh W BBIABIATH B3aMMOCBS3M IIPUPOJIBI, OOIIECTBA H
PKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

OIICHKA CBOMIX JACHCTBUH C YUETOM BIUSHUS Ha OKPYXKAIONIYIO CPEIy, BOSMOMKHBIX
rII00aJIbHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHHs NporpamMMmbl MO (PU3MKE HA YpPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus y oOyuaromierocss 0yayT chopMHUpOBaHbI METANPEAMETHBIE PE3YIbTAThI,
BKJIFOYAIOLIME [T03HABATEIbHbIC YHUBEPCAJIbHBIE yueOHbIE 1eHCTBUSI, KOMMYHUKAaTHUBHbBIC
YHUBEpCaJbHbIC yUeOHbIE JEHCTBUSA, PETYJIATUBHbBIE YHUBEPCAIbHbIEC yU€OHbIE JEHCTBUS.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiicTBUS
ba3oBble jornueckue aeiicTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUN);

yCTaHABJIMBATh CYIIECTBCHHBIH TMPU3HAK KJIacCU(UKAIMK, OCHOBAHHS  JJIs
000011IeHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTPUBAEMBbIX (paKTax, TaHHBIX
1 HAOJTFOICHHSIX, OTHOCSIINXCS K (PU3NICCKUM SIBIICHHSIM;

BBISIBIIATH NMTPUYMHHO-CJICJACTBEHHBIC CBSI3U MPH M3yUYCHUH (DU3UUYCCKUX SBICHUN U
MPOIIECCOB, JieJaTh BBIBOABI C HKCIOJB30BAHMEM JCAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEJINYUH;

CaMOCTOATENILHO BBIOWpPATh CMOCOO perieHus: ydeOHON (U3MYECKON 3amadu
(cpaBHEHHE HECKOJIBKUX BapHUAHTOB PEIICHUS, BEIOOP HAanOO0JIEe MOAXOIAIICTO C yIETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBrlie ucciienoBarejbCKue 1eCTBUA.
MCIMOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKUI HMHCTPYMEHT O3HAHUS,
IPOBOJIUTh 10 CAMOCTOSITEJIBHO COCTaBJIICHHOMY IUIAHY OIbBIT, HECIOMXHbIN
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bU3UYeCKuil IKCIIEPUMEHT, HEOOIIBIIIOE UCCIIEA0BaHNE (PU3NIECKOTO SIBIICHUS,

OILICHWBATh Ha IPUMEHHUMOCTbH U TOCTOBEPHOCTH HH(POPMAIIHIO, TIOTyUYESHHYIO B XO/C
WCCJICTOBAHMSI MJTH SKCTICPUMEHTA;

CaMOCTOATENFHO  (OPMYyTUPOBaTh OOOOIIEHWST W BHIBOABI 10 PE3yJIbTaTaMm
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHINeEe pa3BUTHE (U3MUECKUX IMPOIECCOB, a
TaK)Ke BBIJIBUTATh MPEATIOIOKECHHS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

NPUMEHSATH Pa3JIMYHbIE METOJIbl, MHCTPYMEHTHI U 3aIpOCHI MPU MOUCKE U OTOOpE
uH(OpPMAIIUU WIH JJAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOM (pu3HUecKoi 3a1auu;

aHaJIM3UpOBaTh, CHCTEMATHU3MPOBaTh W  HMHTEPHPETHUPOBATH  HUH(POpPMAIIHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (JOpMY MpeCTaBiIeHUs HH(POPMALUU U
WUIKOCTPUPOBATh PEIIAEMBIE 3aJa4d HECIOKHBIMM CXEMaMH, JHarpaMMmaMu, HHOMU
rpauKoil 1 ©X KOMOMHAIIUSIMHU.

KoMMyHUKaTHBHBIE YHUBEPCAJbHBbIE YUeOHbIE IeHCTBUSA:
B X0 00CyX/eHUsd yuyeOHOro Marepuasna, pe3yJbTaTOB JJaOOpaTOPHBIX padboOT U

IIPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYK/1aeMOU TeMbl U BBHICKA3bIBATH HJICH,
HaIleJICHHbIC Ha PEIlICHUE 3a/1a4H U MOJIepKaHne OJ1aroxenaTeIbHOCTH OOIICHNUS;

COIOCTABJIATh CBOM CYXKICHHUS C CYXACHUAMM JAPYTUX YYaCTHUKOB Juajora,
oOHapyXUBaTh pa3IN4Me U CXOACTBO MO3UIIMIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATH PE3yabTaThl BBITIOJHEHHOTO (DU3MYECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

MOHUMATh U UCTOJIH30BATh MPEUMYIIECTBA KOMAHIHON 1 WHANBUAYATBHON pabOTHI
IIPY pEIICHUU KOHKPETHOM (U3HIecKor MpoOIeMBl;

NPUHUMATH 1I€JIM COBMECTHOM JEeSATENIbHOCTH, OPraHU30BBIBATh NEUCTBUS MO €€
JOCTHKEHHIO: PACTIPEACIATh POJH, OOCYXKAAaTh MPOIECCH M Pe3yIbTaThl COBMECTHOM
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIFOIEH;

BBITIOJHATH CBOIO YacTh Pa0OTHI, JOCTUTAs] KAYECTBEHHOTO pe3yibTara Mo CBOEMY
HaNpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMU YJICHAMU KOMaH/Ibl;

OLICHMBAaTh KaueCTBO CBOETO BKJaJa B OOMMHA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHUSL.

PeryasiTuBHBIE YyHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYAIUAX, TPEOYIOMIHMX IS
peteHust GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCSA B PA3JIMUHBIX MOJXO0AAaX MPUHATHS PEIICHUN (MHAUBUIYAIbHOE,
MPUHATHE PEILICHUS B TPYIIIIE, IPUHSITUE PEIICHUHN TPYIIION);
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CaMOCTOSITEJIBHO COCTAaBJISATh AJITOPUTM pelleHHs (U3MYECKOH 3aJauM WIK IJIaHa
UCCIIEIOBAaHUSI C Y4ETOM MMEIOLIMXCS PECypcOoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH IIpeijlaraéMble BApUAHThI PELLICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHbII HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYaIlMU U peAJiarath 1iaH €€ U3MCHEHUS;

OOBSCHATh MPUUYMHBI JOCTIKCHUS (HETOCTIDKCHHSI) PE3YNIbTATOB JIEATECIHLHOCTH,
JaBaTh OIIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JCSATENBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHHUS
(bu3MYeCcKOro WCCIEeNOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIINXCS CUTyallui, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATa LIEJIU U YCIOBHUSIM.

CTaBUTb ce0s Ha MECTO APYTOro YEJIOBEKA B X0OJI€ CIIOPa WK AUCKYCCUHU HA HAYYHYIO
TE€MY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYTOro.

MpU3HaBaTh CBOE MpaBO Ha OMIMOKY MpHU pelleHWHd (PU3NYECKUX 3a7ady W B
YTBEPKIECHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOyueHuss B 7 KJjacce IMpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (PU3MYECKHE M XUMHUYECKUE SBIEHUS, HAOJIOJEHUE,
OKCIIEPUMEHT, MOJIeNb, TUIOTE3a, €IUHUIIBI (PU3MYECKUX BEIMYUH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHMS BellecTBa (TBEpAOE, KUJKOE, Ta3000pa3HOE), MEXaHUYECKOe
JNBIDKEHHWE  (paBHOMEPHOE,  HEpPaBHOMEPHOE,  MPSMOJMHEMHOE),  TPaeKTOpHs,
paBHOJEUCTBYyIOmAs cwi, Jedopmanus (ymnpyras, IUIacTUYECKasi), HEBECOMOCTb,
COOOUIAOUIUECS COCY/IbI;

paznuyath sBieHus (Auddy3us, TEIIOBOE [BIWKEHHWE YacTUIl BEIIECTBa,
pPaBHOMEPHOE JBM)KEHHE, HEPABHOMEPHOE ABWKEHUE, UHEPLHS, B3aUMOJACHCTBUE TEIl,
paBHOBecHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO0 BpAIllCHUS, Tepeaada JIaBJICHUS
TBEPIABIMU TEJIAMH, >KHIKOCTSIMH M Tra3amu, arMoc(epHoe naBlieHHE, TJIaBaHUE Tel,
IpEeBpAIlCHUs] MEXaHUYECKON SHEPIrHM) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITIBITOB, JJIEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh NIPOSBICHUE U3YYECHHBIX (DU3UUECKUX SIBJICHUN B OKPYKAIOILIEM MUPE,
B TOM 4HCJIC (U3HYCCKHUE SBICHHUS B TPHPOJAC: MPUMEPHI JBWKCHHS C Pa3IMYHBIMHU
CKOPOCTSIMH B )KUBOU Y HEKMBOM MPUPO/IE, IEMCTBUE CUIIbI TPEHHUS B IIPUPOJE U TEXHUKE,
BIIUSIHUE aTMOC(EPHOrO JAaBJICHUS Ha KUBOM OpPraHH3M, IJIaBaHHE PbIO, pblUyaru B Tele
YEeJIOBEKa, MPU OSTOM TMEPEBOAWTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICTSATH
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKHN) (PU3NYECKUX SIBJICHUN;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Te€lN U (PU3MYECKHE SBIICHUS, HCIOJIb3YS
¢uznyeckue BeMMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh,
CpenHsisl CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSXKECTU, BEC TeNa, CUJia TPEHUs, JaBJICHUE
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(TBEpIoro Tena, KUAKOCTH, Tra3a), BBITAJKUBAIOIIAs CHUJIa, MeXaHuW4eckas pabora,
MOIIHOCTb, IUIEYO CHUJIBI, MOMEHT CHJIbI, KO3(Q(UIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KHMHETHYeCKass U TOTEHIMAJIbHAs SHEPrusi), MpU OMHCAHUHU MPABHILHO
TPaKTOBaTh (PU3UIECKUN CMBICI HUCITOJIb3yEMBIX BEIMYHH, UX 0003HAYCHUS U CIHHHIIBI
bu3MUecKuX BEIMYMH, HAXOAUTHh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U3HUECKYIO
BEIMYUHY C JAPYTMMHU BEJIUYMHAMH, CTPOUTH TrpaduKh HM3YyYEHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEINYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SBJICHUS U MPOIECChI, UCIOJIb3YS
MpaBUiia CIOXKEHUs Cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, IpaBUJIo paBHOBeCHs phivara (6J10Ka), «30JI0TOE MPaBUII0» MEXaHUKH, 3aKOH
COXpaHEHUsI MEXaHUYECKOW JHEpPruM, NMpU 3TOM JaBaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (DU3UYECKHUE SBJICHUSI, TPOIECCHl U CBOWCTBA TEJI, B TOM YHUCJIEC U B
KOHTEKCTE CUTYAIMU NIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIIATh
MPUYUHHO-CJICACTBEHHbBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1-2 JIOTMUECKUX IIaroB C
omnopoil Ha 1-2 U3y4YeHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHUU, (PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemarh pacy€THble 3a1ayd B 1-2 JeHCTBUSA, UCIMOJIB3Ys 3aKOHBI U (OPMYJIbI,
CBS3BIBaIONIME (PU3NUYECKUE BETMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3a]]a4H 3aMMChIBATh
KpaTKOE YCJIOBHE, MOJACTABIATH (PU3MYECKUE BEIUYUMHBI B (POPMysIbl M TPOBOJIUTH
pacy€Thl, HAXOAUTH CIIPABOYHbBIC TAHHBIC, HEOOXOIUMBIE JUIsl PEIICHHUS 3a/1a4, OIIEHUBATh
PEATMCTUYHOCTD MOJYYEHHOU (PU3NYECKOI BETUYHHBI;

pacro3HaBaTh MPOOJEMbI, KOTOPhIE MOXXHO PEIIUTh MPU MOMOIIU (PU3HMUECKUX
METOJIOB, B OIIMCAHWM WCCJICAOBAHUS BBIICIISITE IPOBEPAEMOE IPEAIIOTI0KEHUE
(rumotesy), pa3iiyaTh U UHTEPIIPETUPOBATH MOTYUECHHBIA PE3YIbTAT, HAXOAUTh OLTUOKH
B XOJI€ OIIbITA, JI€JIaTh BBIBOJIBI 10 €r0 pe3yibTaraMm;

MPOBOAUThL OMbBITHI MO HAOIIOJNCHUIO (U3UYECKUX SBJICHUN WIM (PU3HMUECKUX
CBOMCTB Ted: (hOPMYJIMPOBATH MPOBEPSIEMbIE MPEANOIOKEHUs, COOUPATh YCTAHOBKY W3
MPETI0KEHHOTO 000PYI0BaHHUS, 3aMUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJTHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHU, MacChl Tea, 00bEMa, CUJTBI
U TeMIIEpaTypbl C UCIMOJIb30BAHUEM AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MprOOPOB C yUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PM3HUECKON BETMYMHBI OT JPYTOM C
UCIIOJIb30BaHUEM MIPSIMBIX U3MEPEHUN (3aBUCUMOCTH MyTH PABHOMEPHO ABUKYIIETOCS
TeJa OT BPEMEHU JIBUKEHUS TeEJa, CHIIbI TPEHUS CKOJBKEHHS OT Beca Teja, KayecTBa
00pabOTKM TOBEPXHOCTEH TEN W HE3aBUCUMOCTH CHUJIBI TPEHUS OT TUIOMIAAU
COINPUKOCHOBEHUS TEJI, CUJIbl YNPYTOCTH OT YMJIMHEHHUS MNPY>KUHBI, BBITATKUBAOLICH
CUJIBI OT 00bEMa OTPY>KEHHON YaCTH TeJIa ¥ OT IJIOTHOCTH KUAKOCTHU, €€ HE3aBUCUMOCTH
OT TJIOTHOCTHU T€JIa, OT TIIYOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUHN MJIaBaHUS TE,
yCIIOBUM paBHOBECHsS] pblyara M OJIOKOB, y4acTBOBaTh B IUIAHUPOBAaHUU Y4E€OHOTO
UCCJIeIOBAHUSI, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHUS, CIIETys] TPEATIOKEHHOMY

20



iaHy, (GUKCUPOBATh PE3yJbTAaThl MOJYYEHHOW 3aBUCUMOCTH (DU3NYECKUX BEITUYUH B
BUJC TPEUIOKEHHBIX Ta0nui ¥ TpaduKoB, JAelaTh BBIBOABI IO pe3ylibTaTaM
UCCIIEIOBAHUS;

IIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3MYECKHX BEIUYMH (IUIOTHOCThH BEIIECTBA
KUJKOCTH M TBEPAOrO TENa, CHUJIA TPEHUS CKOJIBKECHUS, MaBJICHUE BO3/1yXa,
BBITAJIKMBAIOINIAS CUJIA, IEUCTBYIONIAs HA TIOTPY>KEHHOE B JKUJIKOCTh TEJO, KOADHUIIMEHT
MIOJIE3HOTO JEHMCTBUS MMPOCTBIX MEXAHU3MOB), CJIENys MPEIJI0KEHHON UHCTPYKLHMH: [IPU
BBITIOJIHEHUU U3MEPEHUN CcOoOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUMCISATH
3HAa4YCHUE NCKOMOM BEJIUYHUHBI;

coOmoaTh TpaBWia TEXHUKKM O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

YKa3bIBaTh MPUHIUIIBI JACHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAOIINECS COCYAbl, OapOMETp, pblyar, NOJBUXKHBIA U
HEMOIBMXHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapakTepu30BaTh MPUHIUIIBI JEHCTBUS H3YyUYECHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C OMOpOM Ha UX oOmUcaHus (B TOM YHCIE: MOJUIMITHUKUA, YCTPOWUCTBO
BOJOIPOBO/IA, TUAPABIMYECKUI IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOW HAcoC,
apeoMeTp), MCIOJb3ysl 3HaHUS O CBOMCTBaxX (DU3UYECKUX SIBICHUH U HEOOXOIUMBIC
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;,

NPUBOJNUTH MPUMEPHl (HAXOAWTh HHPOPMALMIO O NPHUMEpPax) MNPaKTUYECKOTO
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUN B TOBCEIHEBHOM KU3HM [JIsI OOECIeYeHUs
O0e3omacHOCTH MpU OOpallleHuH C TpudopaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUs 3[I0POBbs U COOJIIOICHUSI HOPM SKOJIOTUYECKOT0 MOBEICHUS B OKPYIKAIOIIEeH
cpexne;

OCYUIECTBJISATh OTOOP MCTOYHMKOB MH(pOpManuu B MHTEpHETE B COOTBETCTBUM C
3aJJaHHBIM TTOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOIUXCS 3HAHUW U MYTEM CPaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIICISATH UH(POPMAIUIO, KOTOpas SIBJSETCS MPOTUBOPEUUBOM
WJTU MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHWU YYEOHBIX 3aJaHUN  HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3NYECKOTO COAEpKAaHUS, CIPABOYHBIE MaTepHUallbl, PECYpChbl CETU
WurtepHer, Biamerb mnpuéMamMu KOHCIEKTUPOBAHUS  TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIu U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2-
3 ucTouHUKOB MH(MOPMAITUU (PU3NIECKOTO COJEPIKAHMSI, B TOM YUCIIE IMyOJIMYHO JeaTh
KpaTKHe COOOIEHUsS O pe3yibTaTaxX MPOEKTOB WM y4e€OHBIX HCCIEAOBaHUM, MPU 3TOM
TPAaMOTHO UCIIOJIb30BaTh W3YYCHHBIM TOHSATHUHBIA ammapaT Kypca (U3UKH,
COIPOBOK/IaTh BBICTYIVICHUE MPE3CHTALINEH;

IIPU BBIMOJHEHUU YYEOHBIX TPOEKTOB U MCCIIEOBAHUMN paclpeensiTh 00I3aHHOCTH
B IpyIII€ B COOTBETCTBHUHU C MTOCTaBICHHBIMU 33/1a4aMH, CIIEIUTh 32 BHIIIOJIHEHUEM IJIaHa
NEUCTBUN, aJeKBATHO OLIEHUBAaTh COOCTBEHHBIM BKIJIAJ B JESITEIbHOCTb TPYIIIBI,
BBICTpanBaTh KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAasi MHEHHE OKPYKAIOIIIHX.
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K koniy oOydenuss B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKECHUE aTOMOB U
MOJIEKYJI, arperaTHbI€ COCTOSIHUSI BEIIECTBA, KPHUCTAIMYECKHE U aMopdHbIe Tena,
HACBIIICHHBI M HEHACBIIICHHBIA Nap, BJIAXXHOCTh BO3/yXa, TEMIEPATypa, BHYTPECHHSA
DHEPIUsl, TEIJIOBOM ABUTATENb, IEMEHTAPHBINA AIEKTPUUECKUN 3apsifl, DJICKTPUUIECKOE
M0JIE€, MPOBOJHUKHU U AUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MAarHUTHOE TOJIE;

pasnuyaTh sBJIeHUA (TEIJIOBOE pacCUIMpEHHE M CHKaTHe, TeIUlonepeiaya, TErioBoe
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIE SBJICHUSA, HWCHApeHUE, KOHJECHCAIus,
IJIABJICHHUE, KpUCTAJIU3alus (oTBepaeBaHuE), KHUIIEHUE, Terionepeaaya
(TETIONPOBOHOCTh, KOHBEKIMS, HU3IyYEHHE), DJIEKTpU3AIUS Tel, B3aUMOJICUCTBHE
3apsiioB, NIEUCTBUSA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aWMOJICHCTBUE
MarHuToB, JIEWCTBUE MArHUTHOTO TMOJII HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIUSI) 10 OIMCAaHUIO WX XapakTEpPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBJIICHUN B OKPYKAIOIIIEM MHUPE,
B TOM uHclie (U3MYECKHUe SBJICHUS B TPUPOJE: TMOBEPXHOCTHOE HATSDKEHHE U
KaNWUISIPHBIE SIBICHUST B NPUPOJE, KpHUCTaUIbl B mpupone, uznydenue CollHIla,
3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE POCHI, TymMaHa, WHES, CHEra,
AIIEKTPUUECKUE SBJICHUS B aTMOC(epe, AMEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, peid MoJIFOCOB, POJIb MArHUTHOTO TOJIA JJI KU3HU Ha 3eMJie, MOJISIpHOE
CUSIHUE, TpU ITOM TEPEBOJAUTHh MPAKTUYECKYIO 3ajadyy B Yy4eOHYIO, BBIJICIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN) (PU3NYECKUX SBIICHUN;

ONMKCHIBATh HW3YYCHHBIE CBOWCTBA TeN U (PU3NUYECKHE SBIICHUS, HCIOJIb3YS
bu3nueckue BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPrusi, KOJWYECTBO TEILIOTHI,
yAelbHasl TEIJIOEMKOCTh BEIIECTBA, y/eJIbHAs TEIUIOTA IUIABJICHUS, YAEIbHAs TEIUIOTa
napooOpa3oBaHusi, yiAelbHAs TEIJIOTa CrOpaHUsl TOIUIMBA, KOY(PQPUIIMEHT IMOIE3HOTO
JIEUCTBHS TEIUIOBOW MAIIWHBI, OTHOCUTEIIbHAS BJIAKHOCTH BO31yXa, JJIEKTPUYECKHUUI
3apsiji, cuja TOKa, JIEKTPUUYECKOE HANpPsHKEHUE, CONTPOTUBIIEHUE TPOBOIHUKA, YAEIbHOE
COTIPOTHUBJICHUE BEIIECTBA, pad0Ta M MOIIHOCTH JIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPaBUJILHO TPAKTOBATH (PU3WYECKUI CMBICT HMCTOJIB3YEMbIX BEJIUYWH, 0003HAYEHUS U
CAVHUIIBI  (PU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIONIUE JAHHYIO
GU3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYWHAMHU, CTPOUTH Tpaukd W3YUCHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEJINYHNH;

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUYECKUE SIBICHUS M IPOLIECCHI, MCIOIB3YS
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHHUs BEILECTBA,
IPUHIUI CYNEPHO3UIMH MO (Ha KAYEeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHUs 3aps/a,
3akoH OMa a1 yyacTka uenw, 3akoH J[xoyinsa-JIeHna, 3aKOH COXpaHEeHUsI SHEPTUH, TTPU
TOM JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3alMChIBaTh €ro MaTeMaTHUECKOe
BBIPAKECHUE;

OOBSACHATH (PU3MYECKUE TMPOLIECCHl U CBOMCTBA TeJll, B TOM YHUCJIE U B KOHTEKCTE
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CUTYalUi PAKTUKO-OPUEHTUPOBAHHOTI'O XapaKTepa: BBISBIIATH IPUYMHHO
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2 JTOTMYECKHX IIAaroB ¢ Omopoii Ha 1-2
U3YYEHHBIX  CBOMCTBAa  (PU3MYECKUX  SABJICHUM, (PU3NYECKUX  3aKOHOB WM
3aKOHOMEPHOCTEW;

pemars pacy€THble 3a7ayd B 2-3 NEHCTBUSA, MCIONB3Ys 3aKOHbI U (POPMYJIBL,
CBsA3bIBAOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3aau 3alKChIBaTh
KpaTKO€ YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX NJIS PEIICHUs 3aJadyd, BHIOMpATh
3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE ISl €€ PEIIECHUs, IPOBOJAUTH PACUETHI U CPAaBHUBATh
NOJIyYEHHOE 3HAY€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JTAHHBIMU;

pacro3HaBaTh MPOOJEMbl, KOTOPhIE MOXXHO PELIUTh MPHU MOMOIIM (HU3HUECKUX
METOJI0B, UCIOJIb3Ys ONIMCAHUE UCCIIEI0OBAHNUS, BBIIEIATH IPOBEPSAEMOE IIPEATIONOKEHHUE,
OLICHUBATh NPABUIBLHOCTD MOPSAKA IPOBEACHHS HCCIIEOBAHUS, 1€J1aTh BHIBODL;

IPOBOAUTH OIBITHl 0 HAOMIONEHUI0 (U3NYECKUX SBICHUM WM (U3NYECKUX
CBOMCTB Ten (KanWJUISIpHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro 00béMa,
TEeMIIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHMS U HarpeBaHUsl MPHU U3ITYyYEHUU OT LBETA
u3ayyarouiel  (Morjomaroieil) MOBEpXHOCTH, CKOPOCTh HCHApeHHus BOJBl  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMAAM €€ TOBEPXHOCTH, OJJEKTpU3alUus Tel U
B3aUMOJICUCTBUE JJIEKTPUUYECKUX 3apsA0B, B3aUMOJEUCTBUE IIOCTOSIHHBIX MAarHWTOB,
BH3YyaJIM3alMsl MATHUTHBIX I10JIEN TOCTOSIHHBIX MarHUTOB, ACMCTBUS MAarHUTHOT'O ITOJIS HA
IPOBOJHUK C TOKOM, CBOMCTBAa »3JEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBHUIaTENs
IIOCTOSTHHOTO  TOKa): (hOpMynHpoBaTh MPOBEPAEMbIE MPEANOIOKEHUS, COOUpaATh
YCTaHOBKY U3 MPEIOAKEHHOTO 000pYA0BaHMS, ONUCHIBATH X0/ ONBITa U (POPMYJIHPOBATH
BBIBOJIBL;

BBIIIOJIHATh NPSIMbIE HM3MEPEHUsI TEMIEPATYPbl, OTHOCHTEJIBHOM BIIAYKHOCTH
BO3]1yXa, CUJIbI TOKA, HAMPSYKEHUS C UCIIOJIb30BAHUEM AHAJIOTOBBIX TPUOOPOB U JATYMKOB
(¢u3nyecKux BENUYMH, CpPAaBHUBATh pE3YyJbTaTbl HM3MEPEHUH C Y4ETOM 3a/JaHHOM
a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3MUYECKON BETUUHHBI OT APYTOM C
UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIICHUS IIPOBOIHUKA OT €T0
JUIMHBI, TUIOWAAM TOMNEPEYHOrO0 CEUYEHUS U YAEJIBHOIO COMNPOTUBIICHUS BEILECTBA
IIPOBOJHUKA, CUJIBI TOKA, MAYLIETO Yepe3 MPOBOJHMK, OT HAIPSHKEHUS Ha MPOBOJHHUKE,
UCCJIEIOBAHUE TIOCJIEOBATENIBHOTO M MAPAJUICIbBHOIO COEIUHEHUN HPOBOAHHUKOB):
IUIAaHUPOBATHh UCCJEIOBAaHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIEAys
IpeJIOKEHHOMY IIJIaHy, (PUKCUPOBATH PE3YJIbTAaThl MOJIYYEHHONW 3aBUCUMOCTH B BUJIE
TaOIHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BEIMUYUH (yAeNIbHas TEIUIOEMKOCTD
BEIIECTBa, COMPOTHUBIICHWE MPOBOAHMKA, pabOTa M MOLIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh W3MEpPEHUs, COoOMpaTh OSKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIys
IPEIIOKEHHONW MHCTPYKIUH, U BBIYUCIIATh 3HAYEHUE BEJTUUHHBL;

cOOJI0JIaTh TpaBWJIa TEXHUKU OE30MaCHOCTH IMpu pabdoTe ¢ JaabopaToOpHBIM
000pyI0BaHUEM;
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XapaKTepU30BaTh MPHUHIUIBI JEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha WX ONMHCaHWS (B TOM YHCJE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMmepMeTp, BOJBTMETP, CUETYMK DIECKTPUUYECKON
DHEPIUH, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTelIbHBIE  AJIEKTPONPUOOPHI
(mIpuUMepHBI), ANEKTPUUYECKUE TNPEIOXPAHUTEIN, DIECKTPOMATHUT, 3JICKTPOJBUTaTENb
MOCTOSIHHOTO TOKa), WCIOJb3ys 3HAHUA O CBOWCTBaX (DU3MYECKUX SBJICHUA U
He0oOXoauMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENIbHBIE MPUOOPHI 1O
CXeMaM U CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMETP,
TUTPOMETpP, JABUTATENb BHYTPEHHETO CTOpPaHHUs, AJIEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMbI AJIEKTPUUECKUX IEeNed C IMOCIeN0BATENbHBIM U TMapajIeIbHBIM COCAMHEHUEM
AJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYCHUS DJIIEMEHTOB AJICKTPUUECKUX IIETIeH;

NPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIMIO O TMpPUMEpPax) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUN B TOBCEIHEBHOM KU3HM [JIsI OOECIeYeHUs
O0e3omacHOCTH MpU OOpalleHuH C TpUdopaMu U TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUs 3/I0POBbsI U COOJIIO/IEHUS] HOPM SKOJIOTUYECKOTO TTOBEJCHUS B OKpYKaIoeh
cpene;

OCYHIECTBJIATh MOUCK MHPOpMauu (pusznyeckoro cojiepkanus B MuTepHeTe, Ha
OCHOBE HUMEIOIIUXCS 3HAHUNW U MYTEM CpPaBHEHHUS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIICNIATh HMH(POPMAIIMIO, KOTOpas SBISETCA MPOTHUBOPEYMBON WJIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh TPHU  BBINOJHEHWU YYEOHBIX 3aJaHUN  HAYYHO-TOMYJSPHYIO
JUTEPATypy (PU3NYECKOTO COJEpKaHUsI, CIPABOYHBIE MaTepHUallbl, PECypChl CETH
WUuTepHer, Biaaerb mnpuéMamMu KOHCIEKTUPOBAHUS  TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKu U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIE W KPAaTKHUE YCTHBIE COOOIIeHHS, 00001Ias
uH(OPMAIUIO U3 HECKOJBKMX HMCTOYHUKOB (PU3MUECKOTO COACpP)KaHUSA, B TOM YHUCIIE
nyOJUYHO  TIPEACTABISATH  pPE3yJibTaThl  MPOEKTHOM WM HCCIIENOBATEIbCKON
NEeSATEeILHOCTH, MPU STOM I'PAMOTHO HMCIIOJIb30BAaTh M3YUYEHHBIN MOHSATHUIHBIA amnmapar
Kypca (pU3MKH, CONMPOBOKATH BBICTYIICHUE MTPE3CHTAIIUCH;

IPU BBIMIOJIHEHUH Y4YEOHBIX MPOEKTOB M HCCIEOBaHUM (DPU3NYECKUX MPOIIECCOB
pacnpenenarth oO0s3aHHOCTH B TPYIINE B COOTBETCTBUHM C TMOCTaBIICHHBIMHU 3ajayaMu,
CJICIUTH 32 BHIMIOJTHEHUEM IIJIaHA IEUCTBUM M KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJ B JEATEIBLHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMOJICUCTBHE, MMPOSIBIISSE TOTOBHOCTH Pa3peiiaTh KOH(IUKTHI.

K koniy oOydenust B 9 KJjacce NpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

WCITOJIB30BaTh TOHATHSA: CHUCTEMa OTCYETa, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCUTEITLHOCTh MEXaHHUYECKOTO ABMXKEHUS, Achopmaius (yrnpyras, IacTUYecKas),
TPEHUE, IEHTPOCTPEMHUTEIHLHOE YCKOPEHUE, HEBECOMOCTD U MEPErPY3KH, IIEHTP TSHKECTH,
abCOIOTHO TBEPAOE TEJO, MEHTP TSKECTH TBEPAOTO Tela, paBHOBECHE, MEXAHUUECKHE
KOJIeOaHMS ¥ BOJHBI, 3BYK, UH(PPA3BYK U YIBTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI, IITKAJa
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3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAIbHO30PKOCTh, CIIEKTPbI UCITYCKAHUS
¥ TIOTJIOIIEHUs, anb(da-, 6eTa- 1 raMMa-u3Iy4eHUs, U30TOIIbI, AEPHAS SHEPTETHKA;

pasnuyath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE ABM)KEHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABM)KEHUE, CBOOOJHOE NAJCHHUE TEJl, PABHOMEPHOE
JIBUKEHHE IO OKPYKHOCTH, B3aUMOJEWCTBHE TEJ, PEAaKTHUBHOE JBI)KEHUE,
KoJie0aTeIbHOE JIBUKEHHUE (3aTyXalollMe M BBIHYXKJCHHbIE KOJICOaHMs), PE30HAHC,
BOJIHOBOE JIBHKEHUE, OTPAXKEHHUE 3BYKa, IPSMOJIMHENHOE PaCIPOCTPAHEHUE, OTPAKEHUE
Y NIPEJIOMJIEHHUE CBETA, [T0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHUE OEJI0ro cBeTa
B CHEKTp M CIIO)KEHHE CIEKTPAJIbHBIX LBETOB, IJUCIEPCHS CBETA, €CTECTBEHHAs
PaJMOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOr0 CIEKTPA U3IYUEHHS) IO OMUCAHUIO HX
XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOLUIUX JaHHOE (PU3UUECKOE
SIBJIICHHUE;

pacrno3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3MUECKUX SIBJICHUN B OKPY’KAIOLLIEM MHUPE
(B TOM umclie PU3NYECKUE SBJICHUS B MIPUPOJEC: MPUIUBBI U OTJIMBBI, IBUKEHHUE IJIAHET
ConHEYHON CUCTEMBI, PEAaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSATUE 3BYKOB
KUBOTHBIMM, 3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa TEll,
ONTHYECKUE  SBJICHHUS B  MpUpOJe, OHOJIOTMYECKOE  JEHCTBUE  BHJHUMOIO,
yIbTPapUOJIECTOBOIO M PEHTTEHOBCKOTO M3JIy4YE€HMH, €CTECTBEHHBIN paJAMOaKTHBHBIHI
(oH, KOCMUYECKHE JIyUHd, PaJUOAKTUBHOE U3JTy4YE€HUE IPUPOIHBIX MUHEPAJIOB, JACCTBHE
PAaAMOAKTUBHBIX M3IYyYEHUH Ha OpraHu3M 4elloBeKa), MpU OSTOM NEPEBOIUTH
NPAKTUYECKYIO 3a/ady B Y4YeOHYIO, BBLACIATH CYIECTBEHHbIE CBOWCTBA (IIPU3HAKN)
(bU3NYECKUX SIBJICHHI;

ONKCHIBATh HW3YYEHHBbIE CBOMCTBA Te€l W (PU3MYECKHE SBJICHHS, HCIOJIb3Ys
¢uznyeckue BeIMYUHBI (CpEIHSAS U MTHOBEHHas CKOPOCTh Tejla MPH HEPAaBHOMEPHOM
JBUKEHUHU, YCKOpEHHUE, TEpeMEIleHue, MyTh, YIioBas CKOPOCTb, CUia TPEHUs, CHIIA
YIPYTrOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOJHOIO MaJeHMs, BEC Tela, UMIIYJIbC Tela,
UMITYJIBC CHJIbI, MEXaHWYEeCKasi padoTa W MOIIHOCTh, NMOTEHIMAJIbHAs 3HEpPrusl Tela,
MNOJHATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHLHMAJIbHAs HEPrUsl CXKATON MPY>KUHBI,
KUHETUYECKasi SHEPTus, MOJIHAs MEXaHUYecKasi SHeprusi, IEpUoa U 4acToTa KojeOaHul,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTellb
NPEJOMJICHUSI CpeJlbl), MPH OINUCAHUM MPABUIBHO TPAKTOBaThb (PU3NYECKUN CMBICT
UCIOJIb3YEMbIX BEJIUYMH, 00O3HAUEHUS U €IUHULBI (U3NYECKUX BEIMYUH, HAXOIUTh
bopMyIbl, CBA3BIBAIOIIME AAHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYTUMU BEIUYMHAMU,
CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBICHUS M MPOLECCHI, HUCIONb3Ys
3aKOH COXPaHEHUs SHEPTUH, 32aKOH BCEMUPHOTO TSTOTEHUS, TPUHIUI CYTIEPIIO3ULIMH CHUI,
IPUHIMI OTHOCUTENBbHOCTU ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3aKOHBI OTPAXKEHUS U TPEIIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOIO U MAaCCOBOIO
qycell pU SACPHBIX PeaKlMsX, PU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alMUCBIBaTh €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKUE TMPOLIECCHl U CBOMCTBA Tell, B TOM YHUCJIE U B KOHTEKCTE
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CUTYAIINil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBJIATH PUYMHHO
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2-3 JOTHYECKHX IIAaroB ¢ OMOpoii Ha 2-3
U3YYCHHBIX  CBOMCTBA  (PUBMYECKUX  SBICHHM, (U3MUECKHX  3aKOHOB  WJIU
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3aJaud (OmUparoluMecss Ha CUCTeMy U3 2-3 ypaBHEHHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBSA3BIBAIONIME (DU3MYECKUE BEIMYMHBI: HA OCHOBE
aHaJlIM3a yCJIOBHS 33Jlayd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEJIOCTAIOLIUE WIIU
U30BITOYHBIE JTAaHHBIC, BBIOMPATHh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIC IJI PELICHUS,
MPOBOJUTH PACUETHI M OLICHUBATh PEATUCTUYHOCTH MOTYUYEHHOTO 3HAUCHUS (PU3NUECKON
BEJINYUHBI;

pacro3HaBaTh MPOOJIEMbl, KOTOPhIE MOXXHO PEUIUTh MPHU TMOMOIIM (HU3HUUECKUX
METOJI0B, UCIOJIb3Ys ONIMCAHUE UCCIIEI0BAHNS, BBIIEIATH IPOBEPSAEMOE IIPEATIOTIOKEHHUE,
OLICHUBATh MPAaBUJIBHOCTh MOPSAKAa MPOBEICHUS HCCIEIOBAaHUSA, JAENaTh BBIBOBI,
UHTEPHPETUPOBATH PE3YJIbTaThl HAOIIOICHUI U OMBITOB;

MPOBOJUTH OIBITHI O HAOMIOACHUIO (U3MUYECKUX SBICHUNH WM (HU3MIECKUX
CBOMCTB Tenl (M3y4yeHUE BTOpPOro 3akoHa HBIOTOHA, 3aKOHAa COXpAHEHHSI HSHEPIUH,
3aBUCUMOCTb IEpHOJa KoaeOaHil MPy>KMHHOTO MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU
NPYXKUHBI ¥ HE3aBUCUMOCTh OT AaMIUIATYAbl MaJbIX KoJIeOaHUM, MPSIMOJIMHEHHOE
pacnpoCTpaHEHUE CBETA, pa3JIOKEHHE OEoro CBEeTa B CIEKTpP, M3YYEHUE CBOMCTB
U300pakeHMs B INIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs MpeAMETa B coOMparouiei
JMH3€, HA0JII0/IEHUE CIUIOUIHBIX U JIUHEHUYAThIX CIIEKTPOB U3IYyUEHUS): CAMOCTOSTENIBHO
coOMpaTh YCTaHOBKY U3 U30BITOYHOTO HaOOpa 000PYyI0BaHUs, ONKCHIBATH X0 ONBITA U
€ro pe3yJbTaThbl, JOPMYIUPOBATH BHIBOIBL;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSMBIX W3MEPEHUH, ONpenesss cpeaHee
3HAQYCHUE HU3MEpSeMON BeIMYUHBI ((POKYCHOE pPaACCTOSHUE COOUpaIoNIeil JIMH3bI),
000CHOBBIBATH BBIOOP criocoOa u3MepeHus (M3MEepUTEIHLHOTO Mprubopa);

IPOBOAUTD UCCIIEI0OBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEJIMUYUH C UCIOIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTh IyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJdbHON CKOPOCTH, Mepuoja KoueOaHU MaTeMaTHYecKoro MasiTHUKa OT JJIMHBI
HUTHU, 3aBUCUMOCTH YIJIa OTPAKEHUS CBETA OT yTJla MaJICHUs U yTiia MPeJoMIIEHUS OT yIiia
najieHus): IJIAaHUPOBAaTh HCCJIEJIOBAHHME, CAMOCTOSATEIBbHO COOMpATh YCTaHOBKY,
(bUKCUpPOBaTh PE3yJbTATHl TMOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE
TabnuIl ¥ TpauKOB, ACJIaTh BHIBOJIBI 10 Pe3yJbTaTaM UCCICIOBAHMS;

MPOBOJUTh KOCBEHHbIE M3MEpPEHUs (PU3UUECKUX BEIMYMH (CPEIHSASI CKOPOCTh U
YCKOpEHHUE Teja MpHU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOTHOTO MaJCHMUS,
HKECTKOCTh MPYKUHBI, KOIPPUIUEHT TPEeHUs CKOJIbKEHHUS, MeXaHuuyeckas pabora u
MOIIHOCTb, YaCTOTa U NMEPHO]] KOJIeOaHU MaTeMaTHYECKOTO U MPYKUHHOT'O MasiTHUKOB,
OTTHYECKas CHiia cOOUparoIiei JIMH3bI, PaIMOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHUS,
coOuUpaTh JKCIEPUMEHTAIbHYI0 YCTAHOBKY U  BBINOJHATH HW3MEpPEHHUS, Cleays
MPEVIOKEHHOW WHCTPYKIUH, BBIYUCIATh 3HAYEHUE BEIWYMHBI U aHAJIU3UPOBATH
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MOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTU U3MEPEHUN;

coOmoaTh TpaBWia TEXHUKKM O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

pa3inyaTh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (PU3UUECKUX MOJIENeH: MaTepuaabHas
TOYKa, a0COJIIOTHO TBEPJOE TENO, TOYEHHBIM HCTOYHUK CBETAa, JIyd, TOHKas JIMH3A,
IJIaHEeTapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIAPA;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS H3YYCHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONMOPOW HA MX OMHUCAHUS (B TOM YHCIIE: CIIUJOMETP, JATUYUKH MOJIOKEHUS,
paccTOosSIHUSL U YyCKOPEHUS, paKeTa, 9X0JIO0T, OUKH, TIEPUCKOI, (poToarmapar, ONTHIECKUE
CBETOBO/BI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuibcoHa), UCIonb3ys 3HaHUS O CBOMCTBaxX
bu3NUecKuX SBICHUN U HEOOXOAUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX NPUOOPOB U TEXHOJIOTMUYECKUX MPOIECCOB IMPU PELICHUU
y4eOHO-TIPAKTUUECKUX 3a/lay, ONTUYECKUE CXEMbI Ul MOCTPOEHUS H300paKeHUil B
IJIOCKOM 3€pKajie U COOMPAIOIIEH JIMH3E;

OPUBOJUTH MpUMEpPHl (HAXOAWUTh HHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUU B TOBCEIHEBHOW XU3HHM [JIsI OOECredYeHHs
Oe3omacHocTH Mpu oOOpalleHuu ¢ MNpudopaMM M TEXHUYECKHMMH YCTPOMCTBaMH,
COXPaHEHUS 3J0POBBS U COOJIIOICHUS HOPM SKOJIOTMUECKOT0 MIOBEACHUS B OKPY KaIOLIEH
cpene;

OCYILECTBIIATh TMOUCK HHpopManuu Qusmdyeckoro conaepkanus B HTepHere,
CaMOCTOSITEJIbHO (OPMYJIMpPYsl TOUCKOBBIA 3alpoC, HAXOIUTh IYTH ONpeaeIeHUs
JIOCTOBEPHOCTH TOJyYeHHOM HWH(POpMAIlMd HAa OCHOBE WMEIOIIUXCA 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJI30BaTh IMpPHU  BBINOJHEHUH Y4YE€OHBIX 3aJaHUM  HAYyYHO-TOMYJSPHYIO
auTepaTypy (puU3MUecKoro cojaepKaHMs, CIpPaBOYHBIE MaTepHallbl, PECYpChl CETH
WuTepHer, Biaaerb nOpuéMamMu  KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJJHOM 3HAKOBOUN CHUCTEMBI B JIPYTYIO;

co3/1aBaTb COOCTBEHHBIE NHUCHbMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
uH(pOpMAIMM M3 HECKOJIbKUX HMCTOYHUKOB (PU3MYECKOTrO coaepxk aHus, MMyOIM4YHO
IIPENCTABIIATH PE3YJIBTATHI IPOEKTHOM WIIA UCCIIEI0BATEIbCKON AEATENBHOCTH, IPY 3TOM
IPaMOTHO KCITI0JIb30BAaTh U3yYEHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro pasjena Gu3uKu
U COIPOBOXKJATh BBICTYIUICHHE MpPE3CHTALMEN ¢ YYETOM OCOOEHHOCTEH ayAauTOpuu
CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmMmenosanne KomnuectBo [[IporpammHuoe conepkanue OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
/11 JacoB

pa3zieNoB U TEM
y4eOHOTro mpeMeTa

Pasznes 1. ®u3uKka u ee poJib B IO3HAHUM OKPY/KAIOLIEro Mupa

1.1 |®wuzuka - HayKa O 2 BrisBiieHne paznudyuii Mexay Gu3n4ecKuMu 1
[IPpUPOJC dusznka - HayKa O MPUPOJIE. XUMHUUYECKUMHU IIPEBPALLICHUASIMH.

SIBIIEHUS IPUPOIBL. Pacnio3naBanue u kinaccuukaius Gu3nuaecKux
Du3nyECKUe SIBJICHUS: SIBICHUM: MEXAHUYECKHUX, TEIUIOBBIX,
MEXaHHYECKUE, TEIUIOBBIE,  PJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
DIIEKTPUUECKUE, MarHUTHBIE, [HaOmroneHne u onucanne pU3n4ecKux sBICHUN
CBETOBBIEC, 3BYKOBBIE

1.2 | ®usnueckue BEIUUNHBI 2 dusnyeckue BeJIMUYUHBI. OnpeneneHre eHbI ASICHUS IIKaJIbI

3mepenne pu3nyeckux
BeJIMUUH. PU3NUYECKue
npubopsl. [lorpemHocTs
n3MepeHu MexnyHapoaHas
cHUCTEMa €IMHUI]

U3MEPHUTEIHLHOTO MPHUOOpA.

M3Mmepenne JIMHENHBIX Pa3MEPOB TEIl U
[IPOMEKYTKOB BPEMEHH C YUETOM ITOIPENTHOCTEN.
3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TeTa.
3mepenue Temiieparypbl Ipy MOMOIIH
YKUJIKOCTHOTO TEPMOMETPA U JaTYMKA
TEMIIEPATYPHI.

BrinonHeHre TBOPYECKUX 3aIAHUU T10 TIOUCKY
CIIOCOOOB U3MEPEHUS HEKOTOPHIX (U3HUECKUX
XapaKTEPUCTHUK, HAITPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX

00BEKTOB, OOJIBIIIUX PACCTOSTHUMN, MAJTBIX
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MPOMEKYTKOB BpeMeHu. O0CyxkieHue
Mpe/IaraeMbIxX crioco00B

1.3. [EcTrecTBeHHOHAYYHBIM 2 Kax ¢usuka u qpyrue BriiBrkeHHE THIIOTE3, OOBSICHSIONTUX MPOCTHIE
METO/ O3HAHUS €CTECTBEHHBIC HAYKHU SIBJICHUSI, HAIIPUMED:
M3y4aroT MPUPOSTY. - MOYEMY OCTAHABIIMBACTCS JBHXKYILEECS 110
EcTecTBEHHO-Hay4YHBIN COPU30HTAIBHOU TOBEPXHOCTHU TEJO;
METOJ, IIO3HAHUS: - MIOYEMY B JKAPKYIO MOTOY B CBETIIOW OJEHKIEC
HaOJIIOJICHHE, TIOCTAHOBKA MpOXJIAAHEN, yeM B TEMHOM. [Ipennoxenne
HAy4YHOT'O BOIIPOCA, CITIOCOOOB MPOBEPKHU THIIOTES3.
BBIJIBU)KCHUE THIIOTE3, [IpoBeneHne uccae0BaHus MO NPOBEPKE KAKOM -
DKCIIEPUMEHT I10 POBEPKE  JTUOO TUTIOTE3HI.
TUNOTE3, OOBSICHCHHE [TocTpoeHue mpocTeHux Moiesiel Pu3nIecKux
Ha0JII0TaEMOT0 SIBJICHUS. SIBJICHUH (B BUJIC PUCYHKOB UJIM CXEM ), HAIIPUMED
Onucanue GU3NIECKUX 1aJICHUE MIPEIMETA; IPSIMOJIMHEUHOE
SIBJICHUM C IIOMOII[bIO pacnpoCTpaHEHHE CBETA
MoIelIen
Htoro no pazneny 6

Paznen 2. IlepBoHavajibHbIEe CBEIEHUS O CT

OCHHH BelIeCTBA

2.1 |CtpoeHue BemecTBa

1

CTpoeHue BEIIeCTBA: aTOMBI
U MOJIEKYJIbI, UX Pa3Mephl.
OnbIThI, JOKA3bIBAIOIINE
NTMCKPETHOE CTPOCHUE
BEIIECTBA

Ha0nronenue u MHTepripeTaius onbIToB,
CBUJICTEIBCTBYIOIIMX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEILIECTB B BOJIE.

OneHka pa3sMepoB aTOMOB M MOJIEKYJI C
UCIoJib30BaHuEM (hoTorpaduil, MOJTyYeHHBIX HA
ATOMHOM CUJIOBOM MHKpockorne (ACM) -

maboparopHas padota no teme: «OreHka

29



raMeTpa aToma METOIOM psIoB (c
ucroyib3oBanueM  (ororpaduii)». OmnpenencHue
pa3MepoOB MaJIbIX T

2.2 |/IpmxeHue u
B3aMOJICHCTBHE YaCTHI]
BEIIleCTBa

JBM>KEHHE YaCTHI] BENIECCTBA.
CBs3b CKOPOCTH JIBUKEHHUS
YACTHI] C TEMIIEPATYPOU.
bpoyHOBCKOE IBUKEHUE,
mudy3us.

B3aumonelicTBre 4acTHIl
BEILIECTBA: IPUTSKEHUE U
OTTaJIKUBaHUE

Habmonenue u o0bsicHeHe OPOYHOBCKOTO
NBIKEHUS U sBJICHUS TUdPy3un.

[IpoBeneHre 1 0O0BICHEHUE OMBITOB 110
HAOJIIOICHHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
[IpoBenieHre 1 O0OBICHEHUE OMBITOB 11O
0OHAPYKEHHUIO CHJT MOJICKYJISIPHOTO TIPUTSHKCHUS U
OTTAJIKUBAHUS

2.3 |ArperaTHbie COCTOSIHHS
BEIICCTBA

ArperaTHble COCTOSIHHS
BEILIECTBA: CTPOCHHUE I'a30B,
PKUJIKOCTEU U TBEPBIX
(KpUCTaJUIMYECKUX ) TEI.
B3anmocBs3b MEXITY
CBOMCTBaMU BELIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-M
OJIEKYJIIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSIHUH BOJIbI

Onucanue (C UCIOJIB30BaHUEM MIPOCTHIX MOJICIICH )
OCHOBHBIX Pa3JIN4yuid B CTPOCHUHU I'a30B, )KUJIKOCTEU
U TBEPIBIX TEII.

OO0BSICHEHNE MAJION COKMMAEMOCTH YKUIKOCTEH U
TBEPIIBIX TEJ, OOJBIION C)KUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TET U
TEKY4ECTH KUIKOCTH.

[IpoBenieHNE OMBITOB, JOKA3bIBAIOIINX, YTO B
TBEPJIOM COCTOSTHUU BOJIbI YACTHUIIbI HAXOATCS B
CpeAaHEM Jaiblle APYT OT Apyra (MIOTHOCTb
MEHBIIIE), YEM B JKHUJIKOM.

'Y CTaHOBJICHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUN BOJIbI U
CyIlIECTBOBAHMEM BOJHBIX opranu3mMoB (MC -
Ouosorus, reorpadus)

Hrtoro no pazueny
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Pa3nen 3. /IBukeHue U B3aUMO/IeCTBHE TeJl

3.1 Mexanuueckoe 3 Mexanuueckoe JBikeHue.  |McciemoBanne paBHOMEPHOTO JBIKEHUSA,
TIBIDKEHUE PaBHOMepHOE U oTpeiesieHUue ero MPU3HAKOB.
HepaBHOMEPHOE JABMKeHne. |HaOmroieHre HepaBHOMEPHOTO JIBHYKCHHUS U
CxopocTh. CpeiHsisi CKOPOCTBOIIPEACIICHNE €r0 OTIIMINN OT PABHOMEPHOTO
MpY HEPABHOMEPHOM TIBUKCHHSI.
nBrokeHud. Pacuér mytu u |OnpeneneHue CKOpOCTH PAaBHOMEPHOTO JBHIKEHUS
BPEMEHU JBUKCHUS (mapuka B JKUIKOCTH, MOJICTTH DJIEKTPUIECKOTO
AQBTOMOOWJIS U T.1.).
OnpeneneHue cpeIHEN CKOPOCTH CKOJIbKECHUSA
OpycKka UK IIapyKa M0 HAKJIOHHOM IIOCKOCTH
Perienue 3a1au Ha ornpeziesieHue MyTH, CKOPOCTH U
BPEMEHU PAaBHOMEPHOTO JIBHKEHUS.
AHanu3 rpauKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMCHH
3.2 |Muepuus, macca, 4 SABnenue unepuuu. 3akoH  |OOBSICHEHHE W POTHO3UPOBAHUE SIBIICHUH,

IIJIOTHOCTB

nHepuuu. B3aumopericteue
TeJ KaK MPUYMHA U3MEHEHUS
CKOPOCTH JIBUKCHUS TEJI.
Macca Kkak Mepa UHEPTHOCTH
Tesa. [1moTHOCTE BeriecTBa.
CBS3b INIOTHOCTH C
KOJINYECTBOM MOJIEKYJ B
eIUHHIE 00BEMA BEILECTBA

00YCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
MTPOUCXOIUT TIPH TOPMOKCHHUH HUITH PE3KOM
MaHEBpPE aBTOMOOWIIS, [TOUYEMY HEBO3MOXKHO
MTHOBEHHO MTPEKPATUTh ABHUKEHUE Ha BEIOCHUTICIC
WJIM CaMOKATe U T. 1.

[IpoBeneHNE 1 aHATIN3 OMBITOB, IEMOHCTPUPYIOIITUX
W3MCHCHHE CKOPOCTH JIBHOKCHHS Tella B PE3yiIbTaTe
NIENCTBUS HA HETO IPYTUX TEJl.

Pemenre 3a1ay Ha ONpEICIICHHE MAaCChl TEa, €ro
00bEMa U INIOTHOCTH.
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[IpoBencHUE U aHATIN3 OIIBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTb U3MEHEHHSI CKOPOCTH TeJIa OT €T0
Macchl ITPY B3auMOJEHUCTBUM Ten. M3mepenue
MAacChI TEJIa PA3IMYHBIMU CIIOCOOaMH.
OnpeneneHne MIOTHOCTY TeJIAa B PE3yNbTaTe
U3MEPEHMSI €T0 MacChl U 00BEMA

3.3

Cuia. Bunel cun

14

Cuita Kak XapakTepUCTUKa
B3aUMOJEHCTBUS TEN.

Cuita ynpyrocty u 3aKOH
['yka. I3mepenue cuibl ¢
[TOMOUIBIO THHAMOMETPA.
SIBNeHuE TATOTEHUS U cuia
TsokecTH. Cuia TSKECTH Ha
Npyrux miaHerax. Bec rena.
HesecomocTs. CnoxxeHue
CHJ1, HaITPaBJIEHHBIX MO
OHOU MPSMOM.
PaBHOENMCTBYIOIIAS CUJL.
Cuna tpenus. Tpenue
CKOJI)KEHHS U TPEHUE TTOKOSI.
TpeHne B IpUpPOJE U TEXHUKE

3yueHre B3auMOICUCTBHUS KaK MPUYHHBI
W3MEHEHHUsI CKOPOCTH TeJla UK ero jJedopMaIiiu.
Onucanue peabHbIX CUTYAllUH B3aMMOICUCTBUS
TEJ C IIOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIHUTCS
MOHSATHE U U300paKCHHUE CHITHI.

M3yuenue cuibl ynpyroctu. MccnenoBanne
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT YIJTUHCHHS
PE3MHOBOTO IIHYPa WM NPYKUHBI (C TOCTPOSHUEM
rpaduka).

AHaJIN3 TPAKTHYECKUX CUTYaIlUl, B KOTOPBIX
MPOSIBISICTCS ICUCTBUE CHITBI YIIPYTOCTH
(ympyrocTs Ms9a, KpOCCOBOK, BETOK JIepeBa H JIp.).
AHau3 CUTyaIlui, CBI3aHHBIX C SIBJICHUEM
TATOTCHUS.

OOBsicHEHHE OpOUTATILHOTO JIBMXKCHUS TIIAHET C
WCIIOJIb30BaHUEM SIBJIICHUS TATOTESHUS M 3aKOHA
WHEPIIVH.

3mepenHne Beca Telia ¢ TOMOIIBI0 TMHAMOMETPA.

O060CHOBaHKE 3TOTO CIIOCO0A U3MEPEHUH.
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AHJIN3 U MOJCINUPOBAHUE SIBIICHHUSI HEBECOMOCTH.
DKCIEPUMEHTAIBLHOE MOJIyYEHHUE ITPaBUIIa
CJI0’KEHUS CUJI, HAITPABJIECHHBIX BOJIb OJHOM
npsmoii. OripeiesieHue BETMYMHBI
PABHOJICMCTBYIOIIECH CHIL.

M3ydeHue Cuibl TPEHUS CKOJIBKEHUS U CUJTbI
TPEHMUS TTOKOSI.

ccrenoBanue 3aBUCUMOCTU CUJTBI TPEHUS OT CUITBI
NTaBJICHUS U CBOMCTB TPYIIUXCS MOBEPXHOCTEH.
AHaIU3 IPaKTUYECKUX CUTYalMi, B KOTOPBIX
MPOSIBIISICTCS ICUCTBUE CUIIBI TPEHUS,
HCIIOJIB3YIOTCS CITOCOOBI €€ YMEHBIIICHUS UITH
yBeIUYEeHUs (KaTaHUE Ha JIbIKaX, KOHbKAX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
MOIIIMITHUKOB, TIJIABAHUE BOAHBIX )KUBOTHBIX U
np.). Pemenue 3aa4 ¢ ncnonb3oBaHueM (Gpopmyi
17151 pacuéTa CUJIbI TSKECTH, CUJIbl YIIPYTOCTH, CUIIbI
TPEHUS

Htoro no pazneny

21

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B

4.1

JlaBnenue. [lepenaya
TTaBJICHUS TBEPIBIMU
TeJIaMH, KUJIKOCTIMHU U
razamMu

3

JlaBnenue. CriocoObl
YMEHBIIICHUS U YBEIIMUCHUS
nasiecHus. /[aBiieHue rasa.
3aBUCHUMOCTH JIaBJICHUS Ta3a
0T 00bEMa, TeMIIepaTyphl.

AHanu3 1 00ObSICHEHNE OTBITOB U MPAKTHUECKUX
CUTYallul, B KOTOPBIX MPOSBIIETCS CUJIA JaBJICHUS.
O6ocHOBaHKE CITOCOOOB YMEHBIIECHUS U
YBEJIMYEHUS 1aBJICHUSI.

I/I3yquI/Ie 3aBUCHUMOCTHU OaBJICHHA I'a3a

33



[lepenaua gaBaeHus
TBEPIBIMU TEJIAMU,
PKUIKOCTSIMU U ra3aMu. 3aKOH
[lackans

0T 00bEMa U TeMIEepaTyphl.

M3yueHnne ocoOEHHOCTEH nepeauu 1aBJIeHUs
TBEPIBIMH TETIAMU, )KHIKOCTSIMH M Ta3aMH.
O060CHOBaHKE PE3YIHTATOB OINBITOB OCOOCHHOCTIMHU
CTPOCHUS BEIIECTBA B TBEPIOM, KHJIKOM H
ra3000pa3HOM COCTOSTHUSIX.

DKCIEPUMEHTAIBHOE JJOKA3aTeIbCTBO 3aKOHA
[Tackauns.

Perienue 3a/1au Ha pacué€T AaBICHUS TBEPIOTO TEa

4.2 |[laBIICHHE KHIKOCTH 3aBUCUMOCTH JaBJICHUS
YKUJIKOCTH OT TJTyOUHBI.
[ITHeBMaTnueckne MmammHbl. ['MccnenoBanne 3aBUCUMOCTH AaBJICHUS )KUIKOCTH
UIPOCTATUYECKUN MApaJIOKC. |0T MITYOUHBI TOTPYKEHUS U TUIOTHOCTH KUJKOCTH.
Coobmiaromuecs: CoOCy/ibl. HaGnronenue u o0bsicHeHnEe THAPOCTATHYECKOTO
['mapaBanyeckre MEXaHU3MBbI [TapaJoKca Ha OCHOBE 3akoHa [lackaiis.
M3yueHue cooOnaroumxcsi COCyA0B.
Pemienue 3a1a4 Ha pacy€T AaBIEHUS KUJIKOCTH.
OObsiCHEHUE TPUHIIUNA ICUCTBUS THIPABINYECKOTO
npecca, MHEBMAaTUYECKUX MAaIluH.
AHaJIN3 U 00BSICHEHNE MPAKTUYECKUX CUTYaALIUH,
NIEMOHCTPUPYIOLIUX MPOSIBJICHUE JIABJICHUS
PKUJKOCTH U 3akoHa [lackaiist, Hanpumep nmpoueccos
B OpraHU3Me MpH rITyOOKOBOJIHOM HBIPSHHUU
4.3 |At™MocdepHoe TaBiIeHUE ATtMocdepa 3emin u DKCIepUMEHTAIbHOE OOHAPYKEHHUE aTMOC(PEPHOTO

aTMOCc(epHOe TaBIeHUE.

[ [prymHBI CyIlIECTBOBAHMS

JaBJICHUA.

AHain3 1 00bsICHEHHE OITBITOB U IMPAaKTHYCCKUX
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BO3IyIIIHON 000JI0YKH
3emuu. OnbiT Toppuyemnn.
3Mmepenue armocpepHOro
naBJeHUs. 3aBUCUMOCTD
aTMOC(EepHOTro TaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPHI.
[IpuGops! 17151 U13MEpeHus
aTMOC(EpHOro 1aBICHUS

CUTyalluH, CBSI3aHHBIX C IEHCTBUEM aTMOC(HEPHOTO
NTaBJICHMUSL.

OOBsicCHEHUE CYIIEeCTBOBaHMS aTMoc(ephl Ha 3emIie
1 HEKOTOPBIX IJIaHETax WM €€ OTCYTCTBUS Ha
npyrux mianerax u Jlyne. OObsiCHEHHE U3MEHEHUS
MJIOTHOCTH aTMOC(EpbI C BBICOTON M 3aBUCUMOCTHU
aTMOC(hEepHOTO JaBJICHUS OT BHICOTHI.

Pemienue 3a1ay Ha pacy€T aTMOCPEPHOTO
JTaBJICHUS.

M3yueHue ycTpoiicTBa bapoMeTpa-aHepouaa

4.4

JleficTBUE )XKUJIKOCTHU U
raza Ha OTPY>KEHHOE B
HUX TEJIO

JleicTBHE )KUIKOCTH U T'a3a
Ha MOTPYKEHHOE B HUX TEJIO.
BriTankuBaromias
(apxumesnoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ten.
Bo3nyxornaBanue

DJKCIepUMEHTAIbHOE 0OHAPYKEHHE JIEHCTBUS
PKUJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJO.
OrnpeneneHre BbITATIKUBAIOMIEH CUIIBL,
NEWCTBYIOLIEN HA TEJIO0, OTPYKEHHOE B )KUIAKOCTb.
[IpoBeneHre 1 00CykEHNE OMBITOB,
IEMOHCTPUPYIOLIUX 3aBUCUMOCTh BBITAIKHUBAIOLIEH
CHWJIbI, JIEUCTBYIOIIECH Ha TEJIO B )KUAKOCTH, OT
00BbEMa MOTPY>KEHHON B KUJKOCTh YaCTH TeJla U OT
MJIOTHOCTH JKUIKOCTH.

[ Iposepka nezasucumocmu 8bImaIKu8arowel Cubl,
Oelicmeytowell Ha mejio 8 HCUOKOCMU, O MACCbl
mea.

ccrenoBane 3aBUCUMOCTH Beca Tejia B BOAE OT

00bEMa MOTPYKEHHOMN B KUJKOCTh YaCTH TeEa.
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Pemenue 3a1a4 Ha MPUMEHEHUE 3aKOHA ApXxumena
W ycJIOBMA I1aBaHus ten. Koncrpynposanue
apeoMeTpa WIM KOHCTPYUPOBAHUE JIOIKHU U
onpeneneHue e€ rpy3onoabEMHOCTH

HToro no pasneny

21

Paznea 5. Pa6ora u MOIIHOCTB. JHEprus

5.1

PaboTa 1 MOIITHOCTH

3

MexaHnunueckas padoTa.
MOIIHOCTh

DKCIIEPUMEHTAIBHOE OIPEIEICHNE MEXaHHUYECKON
paboThl CHIIBI TSKECTH NPU MaJCHUU TeJa U CHUJIBI
TPEHUs IPU PABHOMEPHOM IEPEMEIIECHUU TeJa IO
FOPU30HTATBHON TOBEPXHOCTH.

Pacu€T MOIIHOCTH, pa3BUBAEMOM IIPU MOIBEME I10
JIECTHUILIE.

Perienre 3a1ay Ha pacu€T MEXaHUYECKOW paboThI U
MOIITHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI: pbIYar,
010K, HAKJIOHHAS TJIOCKOCT.
[IpaBuiio paBHOBECHS
pbryara. [Ipumenenue
MpaBujia PAaBHOBECHUSI pbluara
K OJI0KY. «30J10TO€ IPABUIION
Mexanuku. KIIJ1 mpocTeix
MexaHu3MoB. [Ipoctsie
MEXaHU3MBI B OBITY H

TCXHHUKC

Ornpenenenre BBIUTPHINIA B CUIIE IPOCTBIX
MEXaHU3MOB Ha IIPUMEPE pbIuara, MoABUKHOTO U
HETOABUKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.
lcciienoBanue yciioBHsl pABHOBECHS pblUyara.
O6Hapy>keHue CBOMCTB MPOCTHIX MEXaHNU3MOB B
Pa3IMYHBIX UHCTPYMEHTAX U MPUCTIOCOOIEHUSX,
MCIIOJIb3yEMbIX B OBITY U TEXHUKE, a TAKXKE B
PKUBBIX OpraHU3Max.

DKCIIEpPUMEHTAIBHOE 10KA3aTENbCTBO PABEHCTBA
paboT Npu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.

Onpenenenue KIIJI HakIOHHOM MJIOCKOCTH.
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Pemenune 3a1a4 Ha NpUMEHEHUE MTPABUIIA
paBHOBecus pbryara u Ha pacuét KIIJ]

5.3 [MexaHuueckas SHEpTus 4 MexaHn4deckast SJHEpPIrusl. DKCIEPUMEHTAIIBHOE ONPEIEICHUE U3MEHEHHUS
Kunetnueckas u KHHETHYECKOW U MOTEHIMAIBHOW SHEPTUHU TeNa NpU
[MOTEHIUAJIbHAS DHEPTHSL. €ro CKaTbIBAHWHM 10 HAKJIIOHHOW IIJIOCKOCTH.
[Ipespamenue oguoro Buaa |(dopmynmpoBaHue Ha OCHOBE UCCIIEA0BAHMS 3aKOHA
MEXaHUYECKON YHEPTUU B COXpaHEHUs1 MexaHu4ecKkoil sHepruu. O0cyxaeHne
PYroy. 3aKOH COXPAaHEHHS |[FPaHMI] IPUMEHUMOCTH 3aKOHA COXPaHEHUS
DHEPIUU B MEXAHUKE SHEPIUU.
PemeHne 3a/1a4 ¢ MCIOJIb30BAHUEM 3aKOHA
COXPaHEHUS DHEPTUN
Htoro no pazneny 12
Pe3epBHOE Bpemsi 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KVIACC

Ne
/o

HanmenoBanne
pa3zesnoB U TeM
y4eOHOT0 MpeaMeTa

KomnunuectBo
4acoB

[IporpamMmHO€E conepxaHue

OcHOBHBIC BUAbBI ACATCIbHOCTHU 06yqa101111/1xc;1

Pa3nea 1. TensioBbIe ABJICeHUA

1.1 |CtpoeHne u CBOMCTBa
BEIIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEUIECTBA.
Macca u pazMepbl aTOMOB U
MOJIEKYJ1. OTBITHI,
[TOATBEPKAAOLINE OCHOBHBIE
[1OJI0KEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU.
Moaenu TBEPIOTO, KUIKOTO U
ra3000pa3HOro COCTOSTHUM
BEIIIECTBA.

Kpucramnnueckue u
amopdHbie Tena. OObsiCHEHHE
CBOMCTB T'a30B, KMJKOCTEH U
TBEPABIX TEJI HA OCHOBE
[1OJI0KEHUN MOJIEKYJISIPHO-
KUHETUYECKOW TEOPHUH.
CMmaunBaHKE U KaUJUISIPHBIC
sIBJICHUS. TerioBoe
pacIIMPEHUE U CoKATUE

Ha0nroeHue u MHTEepIipeTaIus OnbITOB,
CBUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJE.

Pemienue 3a1a4u o olieHUBAHUIO KOJIMYECTBA
AQTOMOB WJIM MOJIEKYJI B €JIJUHUIE 00BEMA
BEILIECTBA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (HaIpuMmep,
¢dbparmenTa nosmel Jlykperus «O npupoje
BEICi») C U3JI0KEHHEM 00OCHOBAaHUM aTOMHOM
rUIoTE3bl (CMBICIOBOE UTeHHE). O1ieHKa
yOeIUTETFHOCTH 3TUX OOOCHOBAHUM.
OO0BsicHeHUE OPOYHOBCKOTO JBUXKECHHUS, SIBICHUS
muby3un u pa3nuyuuil MexXa1y HUMU Ha OCHOBE
MOJIOKEHUIN MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOCHUSI BEIIIECTRA.

OOBsICHEHNE OCHOBHBIX Pa3JINYUil B CTPOCHUU
ra3oB, JKUIKOCTEU U TBEPIBIX TEII C
MCIIOJIb30BAaHUEM TOJI0KEHUN MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA.
[IpoBeieHNE OMBITOB IO BHIPAIIIUBAHUIO

KPUCTAJJIOB ITIOBAPEHHOW COJIM WJIM caxapa.
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[IpoBeneHue U 0OBACHEHUE OIBITOB,
NEMOHCTPUPYIOIINX KaNWUIAPHBIE SIBICHUSA U
SIBJICHUE CMa4YlBaHUS.

OO0BsiCHEHUE POJIY KAMWJUISIPHBIX SIBIICHUM JJ151
MIOCTYIUIEHUS BOJbI B OPTaHU3M PACTECHUM.
Ha6utoieHue, npoBeieHne U 0OObSICHEHUE OTIBITOB
M0 HAOJIIOJEHUIO TEIJIOBOTO PaCIIMPEHUS Ia30B,
KUIKocTer U TBEPABIX Tel. OObsICHEHHE
coxpaHeHus1 00bEMA TBEPBIX TEN, TEKYUECTH
YKUJIKOCTH (B TOM YHCIIE, PA3HULIBI B TEKYYECTH
U1 pa3HBIX KUJIKOCTEH ), JaBJIeHUs ra3a.
[IpoBeieHNE ONBITOB, AEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3AyXa OT €ro 00bEéMa u
HarpeBaHus WIN OXJIKIEHUS, U UX 00bICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
AHanu3 MPaKTHYECKUX CUTYyalui, CBA3aHHBIX CO
CBOKCTBAaMH T'a30B, JKUJIKOCTEN U TBEPIBIX TEI

1.2

TennoBbie TPOLECCHI

21

Temmneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO IBU)KEHUS YACTHLL.
BHyTpeHHss dDHEeprusl.
CriocoObl U3MEHEHUS
BHYTPEHHEU SHEPTUU:
TeIIonepeaadya U COBEPILICHUE
paboTel. Bus

TCINIOIICPCaaun:

O060CHOBaHKE MPABUIT U3MEPCHUS TEMITEPATYPHI.
CpaBHEHHUE pa3IMUHBIX CIOCOOOB U3MEPEHUS U
IKaJT TEMIIEPATYPHI.

HaoOsronenne n 00bICHEHHE OITBITOB,
NIEMOHCTPUPYIOININX U3MEHEHNE BHYTPCHHEH
DHEPTUU Tejla B pe3yJbTaTe TeIuIonepeaadn u
pabOThl BHEITHUX CHII.

HaGnronenue n o0bsicHEHHEe OTIBITOB, 00CYKICHHE

[MPAKTHYCCKUX CPITy&LIPIfI,
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TEIUIONPOBOIHOCTb,
KOHBEKIIHS, U3ITyUCHHE.
KomuecTBO TEMIOTHI.

VY nenbHas TeII0EMKOCTh
BellecTBa. TemioooMeH 1
TEIIOBOE PAaBHOBECHE.

'Y paBHEHHUE TEIIOBOTO
0ananca. [Inasienue n
OTBEpJCBaHUE
KPUCTAJZTMYECKUX BEIIECTB.

VY nenpHas TEIUIOTa
[JIABJICHMUS.
[lapooOpa3oBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y aenpHas Tenjgora
napooOpa3zoBaHUsL.
3aBHUCUMOCTb TEMITEPATYPHI
KUIICHUS OT aTMOC(EpHOTo
ITaBJICHHUS.

BiiaxHOCTB BO3AyXa. DHEPTHs
TOIJIMBA. Y JIeJIbHAS TCILIOTA
CropaHus.

[ IpuHIHMIIBI paOOTHI TETIOBBIX
nuratenei KII/] rermioBoro
nBurarens. TerioBbie
IBUTATCIIN U

NIEMOHCTPUPYIOIIUX Pa3IMYHbIE BUJIbI
TEIJIoNepeaun: TeIIONPOBOIHOCTb, KOHBEKIIUIO,
W3ITy4YEHHE.

VccnenoBanue sIBJICHUS TEIIOOOMEHA MPU
CMEIIMBAHUU XOJIOTHON U TOPSTYEH BOJIBI.
HaOmnroienre ycTaHOBJICHUS TEIIOBOTO
PABHOBECHUS MEXKY TOpAYEH U XOJIOIHOM BOJOM.
Omnpenenenue (M3MepeHNE) KOJIMUECTBA TEILIOTHI,
MOJIy4Y€HHOTO BOJIOM MPHU TEMI000OMEHE C
HarpeThiM METAJUIMYECKUM LIMIIMHAPOM.
Onpenenenue (M3MepeHUe) yaeabHON
TEIUIOEMKOCTH BEILIECTBA.

Pelienue 3a1a4, CBI3aHHBIX C BEIYUCICHUEM
KOJINYECTBA TEIUIOTHI U TEIJIOEMKOCTHU MPHU
TErI1000MeHe.

AHaIM3 CUTyalHil MPAKTUYECKOTO UCIIOIb30BaHUS
TETIOBBIX CBOMCTB BEIIECTB U MaTEPHUAJIOB,
HaIpuMeD, B LIEIIAX IHEProcOepeKeHUS:
TETUIOM30JIALINS, DHEProcOeperaronue Kphly,
TEPMOAKKYMYJISITOPBI U T. 1.

HaOmronenue sSiBJieHU ucnapeHus u
KOH/JICHCAITUH.

HccnenoBanue npoliiecca UCIapeHusl pa3indHbIX
YKUJKOCTEH.

OObsicHEeHUE SBIICHUH UCTIAPSHUS M KOHICHCAINH
Ha OCHOBE aTOMHO-

40



41



3al[MTA OKPYKAIOIIEH CPEBI.
3aKOH COXpaHEHUS U
peBpaIllCHUs SHEPTUH B
TEIJIOBBIX MPOLECCaX

MOJICKYJISIPHOTO YUCHHSI.
HaGmoienue u 00bsICHeHNE Tpoliecca KUIMEeHUs], B
TOM YHCJIC 3aBUCUMOCTH TEMITePATyphl KHTICHUS OT
TTaBJICHMUS.

Onpenenenue (M3MEpPEHUE) OTHOCUTEIBHOM
BJIQYKHOCTH BO3/1yXa.

HaOmtonenue npoiiecca miaBiaeHUs
KPUCTAJUIMYECKOTO BEIIeCTBa, HAPUMED, JIbJA.
CpaBHEHHE MPOIIECCOB MIIABJICHHUS
KPUCTAJUTMYECKHUX TE M Pa3MATUCHUS TTPU
HarpeBaHu aMOpP(HBIX TEI.

Onpenenenue (M3MepeHUeE) yIeIbHONU TETUIOTHI
TUTaBIICHUS JIbJIA.

OObsicHEHUE SBJICHUH TUTABJICHUS U
KPUCTAJIM3AI[MN HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUEHUS.

Perienre 3a1a4, CBSI3aHHBIX C BRIUMCICHUEM
KOJIMYECTBA TETIOTHI B MPOIIECCaX TEIIONepeaaun
MPY TJIABJICHUU W KPUCTAJUIU3AIUHU, UCTIAPCHUU U
KOHJICHCAITMN. AHAIM3 CUTYaIllMi MPAaKTHYECKOTO
MPUMEHEHUS SIBJICHUH TUTABJICHUS U
KpUCTAJUIU3AIUH, HATIPUMED, TTOJTyICHHE
CBEPXUYMCTHIX MaTEpPUAJIOB, COJICBas TpeIKa U Jp.
AHanu3 paboThl M O0BSICHEHNE TPUHITUTIA
NEHCTBUS TEIIJIOBOTO JIBUTATEJIS.

Brruncinenue KkoiaudecTBa TCIIIIOTHI,
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BBIJICIISIFOIIECTOCS IIPU CTOPAHUU PA3JTUYHBIX BUJIOB
torumBa, U KITJI nBurares.

OO6cyXIeHNEe PKOJTOTHUYECKUX TTOCIISACTBUN
VCIIOJIb30BAHUS IBUTATENICH BHYTPEHHETO
CropaHus, TEIJIOBBIX U TUAPOIICKTPOCTAHIIUN

Hrtoro o pazneny

28

Pa3znen 2. JieKkTpruyecKue 1 MATHUTHBIE SIBJICHUS

2.1

DIIEKTPUYECKUE 3aPSIBbL.
3apsKEHHBIE TENA U UX
B3aMMO/ICHCTBHSI

7

DJICKTpU3ALIMS TEJL.

J[Ba poJia SIEKTPUUECKUX
3apsAn0B. BzaumonaerncTeue
3apsSKCHHBIX TEI.

3akon Kynona (3aBUCUMOCTD

CHJIbI BBaHMOHCﬁCTBHH

3apSKEHHBIX TEJ OT BEJTUYUHBI
3apsAI0B U PACCTOSTHUS MEXKITY

TeIaMu ). DJIICKTPUIECKOE
noJIe.

Hanpsxk€aHocTh
PIIEKTPUYECKOTO MOJIS.
[[pyHIMD Cynepno3ULuU
PIEKTPUUYECKUX MoJieh (Ha
KaueCTBEHHOM YpPOBHE).
Hocurenu snektpuyeckux
3apsI0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsil.
CtpoeHue atoma.

[IpoBOIHUKY U

HabmroieHue u mpoBeicHrEe OIBITOB 110
SJIEKTPU3ALMN TEJ IPU CONPUKOCHOBEHUU U
VHYKLHAEH.

HaoOmronenne n 00bICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO Y PA3HOUMEHHO 3aPSKEHHBIX TEI.
OOBsiCHEHUE TTPUHITUIIA ICUCTBHUS JIEKTPOCKOTIA.
OOBsiCHEHUE SIBIICHUM JICKTPU3ALMY TPU
CONMPUKOCHOBEHUHM TEJT U MHIYKIIUEH C
HMCIOJIb30BAHUEM 3HAHUM O HOCUTEISAX
PJIEKTPUYECKUX 3apsIZIOB B BELIECTRBE.
Pacnio3HaBanue 1 0ObsICHEHUE SIBJICHUN
PJIEKTPU3AlMU B TIOBCEHEBHOM KU3HMU.
HaOmroneHne u o0bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOLINAX 3aKOH COXPAHEHUS
PIEKTPUYECKOTO 3apsia.

Habmro1eHre onbITOB 110 MOJACTUPOBAHUIO
CUJIOBBIX JIMHUM AJIEKTPUYECKOTO TOJIS.
MccienoBanue IEMCTBUS DJIEKTPUUECKOTO MOJIST HA
MMPOBOJAHUKH U JUAJICKTPUKHU

43



NTUAJICKTPUKHU. 3aKOH
COXpaHEHUS ANEKTPUUECKOrO
3apsjia

2.2

[ loCcTOSTHHEII
DJIEKTPUUYECKUNA TOK

20

DJIEKTPUYECKUM TOK. Y CIIOBUS
CyILIECTBOBaHMUS
PIEKTPUUYECKOTO TOKA.
CTOYHUKY TTOCTOSTHHOTO
ToKa. JlercTBUs
PIEKTPUYECKOTO TOKA
(TeTuIOBOE, XUMHUUYECKOE,
MarHUTHOE).
DJIEKTPUYECKUN TOK B
YKUJIKOCTSIX U ras3ax.
DiiekTprueckas uemns. Cuiia
TOKa. DJICKTPUUECKOE
HaIpPsDKEHUE.
ConpoTuBiieHHE MPOBOIHUKA.
Y 1eIbHOE CONPOTHUBIICHUE
BemiecTBa. 3akoH Oma 11st
y4acTKa LIEeTH.
[locenoBaTenbHOE U
napaieIbHOE COCIMHEHHE
MPOBOJIHUKOB.

PaGoTa U MOIITHOCTH
PIEKTPUUYECKOTO TOKA. 3aKOH
Jxxoymnsa-Jlenna.

DJIEKTPUUECKUE TIETTH U

HaOmtonenue pa3nuyHbiX BUAOB IEUCTBUS
DJICKTPUUECKOTO TOKA U OOHAPYKEHHUE ITUX BUIOB
TENWCTBUS B IOBCEeJHEBHOM ku3HU. Habmronenne
BO3HUKHOBEHHS Ia30BOT0 pa3psijia U
DJICKTPUYECKOTO TOKA B XXHAKOCTH COOpKa u
WCIIBITAHUE YJIEKTPUUECKOM 1IEMU MOCTOSIHHOTO
TOKa.

3MepeHne cuiibl TOKa aMIIEPMETPOM.

3MepeHne 3JIeKTPUUECKOTO HATPSKEHUS
BOJIbTMETPOM.

[IpoBenenrie 1 0O0BICHEHUE OMBITOB,
NTIEMOHCTPUPYIOIINX 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONPOTUBJICHUS MPOBOJHUKA OT €r0 JIJIMHBI,
MJIOIIAY TIONIEPEYHOTO CEUCHUS U MaTepuara.
MccnenoBanue 3aBUCHUMOCTH CHIIBI TOKa,
MPOTEKAIOIIETO Yepe3 PEUCTOP, OT
COIPOTHBJICHHUS PE3UCTOPA U HATIPSLKEHUS Ha
pE3UCTOpE.

[IpoBepka nmpaBuia CI0KEHUS HAMIPSHKEHUMN TpU
MOCJIEIOBATEILHOM COCIMHEHUU ABYX PE3UCTOPOB.
[IpoBepka npaBuiia i1l CHIIbI TOKA MIPU

[MapauICJIbHOM COCANHCHUHN PC3UCTOPOB.
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NOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 CUTyalui NOCJIEI0BAaTEIBHOTO U
[apajuIeIbBHOTO COETMHEHUS IPOBOAHUKOB B
NIOMAIIHUX IEKTPUYECKUX CETAX.

Pemrenne 3a1a4u ¢ MCIIOJIb30BaHUEM 3aKkoHa OMa u
dopMyi pacuéra 3IEKTPUUECKOTO COMTPOTUBIICHHUS
[IPU IIOCJIEIOBATEIILHOM U IIapaJlIeIbBHOM
COEIMHEHHH NMPOBOAHUKOB. OnpeneneHue padoTsl
DIEKTPUYECKOTO TOKA, MPOTEKAOLIETO Yepes
pE3UCTOP.

Ornpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA,
BBLJICJISIEMOM HAa PE3UCTOPE.

lccienoBanue 3aBUCMMOCTH CHJIBI TOKA Yepes
JTaMITIOYKY OT HalpsDKeHHs Ha Hed. Onpenenenue
KII/] nHarpeBareis.

VccnenoBanue npeoOpa3oBaHusi SHEPTUU TIPU
nobEME rpysa anekTpoasurareneM. O0bsCHEHHE
YCTPOWMCTBA Y MPUHIIUIIA ICHCTBUS JOMAITHUX
HIIEKTPOHArpeBaTeNbHBIX TPUOOPOB. OOBsCHEHNE
[IPUYMH KOPOTKOT'O 3aMbIKaHMS U IIPUHLMIIA
NICWCTBUS IUIABKUX NpeoxXpaHuTencil. Pemenue
3a71a4 C UCII0JIb30BaHueM 3akoHa J[oynsa-Jlenna

2.3

MarHuTHbIC SIBJICHUS

IlocTOosSTHHBIE MArHUTHI.
B3anMoaelicTBHE TTIOCTOSHHBIX
MaraiuToB. MarauTHoeE IoJe.
MarautHoe noJie 3eMiIn

MccinenoBanyue MarHuTHOTO B3aMMOJICHCTBUS
MMOCTOSIHHBIX MAarHUTOB.

3y4yeHre MarHuTHOTO IOJI HOCTOSTHHBIX
MarHuTOB MPU UX OObETMHEHUU U Pa3JIeICHUH.

IcciienoBanne MarHUTHOT'O B3aUMOJIEUCTBUSA
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1 €ro 3HauCHHE IS )KU3HU Ha
3emie. OnwIT Dpcrena.
MarauTHoe 1oJie
BJIEKTPUYECKOTO TOKA.
[[pumenenue
SJIEKTPOMArHUTOB B TEXHUKE.
JleficTBME MAarHUTHOTO TMOJISI
Ha IIPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb
MOCTOSSHHOT'O TOKA.

M cnonb3oBaHue
PJIEKTPOJIBUTATEIICH B
TEXHUYECKUX YCTPOMUCTBAX U
Ha TPAHCIIOPTE

MOCTOSIHHBIX MAarHUTOB.
3y4yeHre MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IPU UX 0ObETMHEHUU U pa3JIeICHUH.
[IpoBeeHNEe ONBITOB MO BU3yaln3allMK OIS
MMOCTOSTHHBIX MarHUTOB.

M3ydyeHue sSBIICHUSI HAMAarHU4YMBaHUS BEIIECTBA.
MccnenoBanue NEUCTBUS JIEKTPUUIECKOTO TOKA HA
MAarHUTHYIO CTPEJIKY.

[IpoBeneHrE ONBITOB, IEMOHCTPUPYIOIIAX
3aBHCUMOCTB CHJIbI B3aUMOJICCTBUS KATYIIKH C
TOKOM M MarHuTa OT CUJIbl U HAITPABJICHUS TOKA B
KaTYIIKE.

AHQJIN3 CUTyallnld MPAKTUYECKOTO MPUMEHEHHUS
DIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUILIMHE).
M3yueHue 1eiCTBUSI MArHUTHOTO MOJIST HA
MPOBOJIHUK C TOKOM.

3yueHne neicTBUs SIEKTPOABUATATEIIS.
H3mepenue KIIJ] anekTpoaBurarenbHOM
YCTaHOBKH.

Pacrio3HaBaHue 1 aHanu3 pa3jInYHbIX IPUMEHECHUN
DIICKTpOABUTATENISH (TPaHCIIOPT, OBITOBBIC
YCTPOMCTBA U JIp.)

2.4

DJIEKTPOMarHuTHas
WHTYKITHST

OnbiTel @apanes. SBieHue
3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasuio Jlenna.

DJIEKTPOrE€HEePATOP.

OTBITHI IO HCCJICAO0OBAaHUIO ABJICHUA
BHGKTpOMaFHHTHOﬁ WHAYKIOHUU: UCCIICAOBAHUC
W3MEHEHUI 3HAUYCHUS U HaIIpaBJICHUA

MHAYKIOHOHHOI'O TOKa
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CnocoObl OJTy4eHUS
DIIEKTPUUYECKON YHEPTUU.
DJIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX HCTOUHUKAX
OSHEPTUU

Toro no pasuemny 37
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KVIACC

NBIOKEHHUE U CIIOCOOBI
€ro OIMCaHus

MexaHn4yecKkoe JBUKEHUE.
MarepranbHas TOUKa.
Cucrema oTcuéra.
OTHOCUTENBHOCTh
MEXAHUYECKOTO JIBUKCHHUS.
PaBHOMEPHOE ITPSMOJIMHENHOE
nBuxeHne. HepaBHoMepHOE
MPSAMOJIMHEUHOE JIBUYKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHU
HEPABHOMEPHOM JIBHKCHUU.
Y ckopeHue.
PaBHOYCKOpEHHOE
MPSAMOJIMHEUHOE JIBUYKECHUE.
CBo0Ooxnoe nmajgenne. OnbIThI
[ anunest.

PaBHOMEpPHOE ABUKEHUE T10
OKPYKHOCTH.

[lepron u yactora
oOpaienus. JIuneitnas u

yrijoBast CKOPOCTH.

Ne HaunmenoBanue KonnuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BHJIBI IEATEIBHOCTH O0YYAIOIINXCS
/11 pa3/iesioB U TEM JacoB
y4eOHOro mpeaMera
Paznes 1. MexaHuyeckue siBJIeHUA
1.1 Mexanuyeckoe 10 AHanu3 U 00CyXIeHHUE Pa3IMYHBIX IPUMEPOB

MEXaHUYECKOTO JABHKCHHUS.

OOcyxkaeHue rpaHul IPUMEHUMOCTH MOJIETN
«MaTepragbHas TOYKay.

Onucanvue MEXaHU4ECKOTO ABUKEHUS
pa3IMYHBIMU crioco0amu (ypaBHEHUE, TabIULA,
rpaduk).

AHQJIN3 KU3HEHHBIX CUTYallUH, B KOTOPBIX
[IPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
IBHYKEHUS.

HaGnrogeHne MexaHnuecKoro IBUKEHUS Tela
OTHOCUTEJIBHO Pa3HBIX TEJI OTCUETA.
CpaBHeHUE IMyTeN U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'O K€ TeJa OTHOCUTENBHO Pa3HbIX
TEJI OTCUETA.

AHanu3 TekcTa [ anuiies 06 OTHOCUTENbHOCTH
NIBUYKEHUS; BBIITOJIHEHHE 3aJaHUI 0 TEKCTY
(CMBICJIOBOE UTEHHE).

Ornpenenenue cpegHen CKOPOCTU CKOJIbKEHUS
Opycka WM ABMXKEHUS [IapuKa M0 HAKJIOHHOU
MJIOCKOCTH.

AHanu3 1 00CyXJeHHEe CII0OCOO0B
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L{eHTpOCTpEMUTENIBHOE
YCKOPEHHE

MPUOIMKEHHOTO OIPECIICHHS] MTHOBEHHOMN
CKOPOCTH.

OmnpeneneHne CKOpOCTH PaBHOMEPHOTO
NMBIDKEHUS (ITapyKa B )KUIKOCTH, MOJACIIN
DIIEKTPUYECKOTO aBTOMOOWIIS | T. 11.).
OrnpenesneHue mMyTH, TPOMICHHOTO 3a TAaHHBIN
MPOMEKYTOK BPEMEHH, M CKOPOCTH TeJIa T0
rpadrKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOT'O
NBIDKCHUS OT BPEMEHHU.

OOcyXaeHne BO3MOKHBIX TTPUHITUIIOB TICHCTBUS
MPHUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMETPOB).

BrIrunciieHne myTu U CKOPOCTH MPH
PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHKESHUH
Tena.

OmnpeneneHne MPONACHHOTO IMyTH U YCKOPEHUS
BIDKEHUS TeJia o TpaduKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
NBIDKCHUS TeJa OT BPEMEHH.

IIposepxa eunomeswvl: eciu npu
PABHOYCKOPEHHOM 08UdICeHUU De3 HaUaNlbHOU
CKOpOCMU Nymu OMHOCAMCS KAK P10 HEeUEMHbIX
yucein, mo COOMBEEMCmayuue NPOMeNCYmKu
8pemMeHU 0OOUHAKOBHL.
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Ornpenenenue yCKOpeHuUs Tela Mnpu
PAaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOU
[JIOCKOCTH.

3MepeHne nepuoia U 4acToThl OOpallleHHs Tea
10 OKPY>KHOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
NBUKEHUA TEJa M0 OKPYKHOCTHU. Perenue 3agau
Ha ONpEACICHUE KHHEMATUUECKUX
XapaKTePUCTUK MEXaHUUECKOTO JBUKCHUS
pa3nu4HbIX BUAOB. Pacnio3HaBaHue u
MpUOIMKEHHOE ONMCAHNUE PA3TUYHBIX BUJIOB
MEXaHUUECKOTO JBUKEHUS B PUPOJIC U TEXHUKE
(Ha mpuMepax cBOOOHO MaJAIONUX TET,
NIBY>KCHUS )KUBOTHBIX, HEOECHBIX TEll,
TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

B3auMmoeiictBue Ten

20

[IepBbiit 3akoH HproTOHA.
Bropoi 3akoH HeroToHa.
Tpernii 3akoH HprotoHa.

[ [pyHIMI CyNIepIIO3ULIAN CHJI.
Cuia ynpyroctu. 3akoH ['yka.
Cuia TpeHus: cuia TPeHUs
CKOJIBKEHHUSI, CHJIa TPEHUS
[IOKOS1, IPYTUE BUJIBI TPEHHUSL.
Cuia TS>KeCTH M 3aKOH

BCCMHPHOTO TATOTCHHA.

Hab6ronenue u o0Cyk/1eHrne OMBITOB C
NMBIDKEHUEM TeJla TIPU YMEHBITICHUH BIUSHUS
NMPYTUX TeJl, IPEMSITCTBYIOMINX JBUKEHUIO.
AHanu3 TekcTa [ anuies ¢ onmucanueM
MBICIIEHHOTO YKCIIEPIMEHTa, 000CHOBHIBAIOIIETO
3aKOH WHEPIIUU; BHITIOJTHEHHE 3aJaHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

OO0cyxkaeHne BO3MOKHOCTH BBITIOJTHEHHS 3aKOHA
WHEPITUHU B PA3JTMYHBIX CHCTEMaX OTCUETA.

HaOmronenue u o0Cy)1eHue MEXaHMIeCKUX
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'Y ckopeHue cBOOOTHOTO
MmajicHus. /[BuKeHne miaHer
BoKpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMOCTh 1 eperpy3Ku.
PaBHOBECHE MaTepuaIbHON
TOYKU. AOCOTIOTHO TBEPIOE
Tey0. PaBHOBECHE TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO
BpalllcHUd. MOMEHT CUJIBI.
LlenTp TsKECTH

SBJICHUM, TPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM
NMBIDKEHUU OTHOCUTEITLHO KaOMHETa (PU3HKH.
JlelicTBUs C BEKTOpaMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
Hab6ronenue u/minm npoBeicHUE OIbITOB,
NTIEMOHCTPUPYIOLIUX 3aBUCUMOCTh YCKOPEHUS
Teja OT MPUIOKEHHOU K HEMY CHUJIbI U MACChI
Tena.

AHaN3 U 00BSICHEHUE SIBJICHUM C
MCII0JIb30BAaHUEM BTOPOro 3akoHa HeroToHa.
Pelienue 3a1a4 ¢ UCMOIb30BaHUEM BTOPOTO
3akoHa Hbpl0TOHA M MpaBuiia CI0KEHUS CUJL.
Onpenenenue KECTKOCTH NPYKUHBI.

AHaN13 CUTyalui, B KOTOPBIX HAOTIOIAt0TCS
yrapyrue negopManuu, u uX 0ObsICHEHUE C
MCIIOJIb30BaHMEM 3aKOoHa [ yka.

Pemienue 3ama4 ¢ ucnosib30BaHueM 3akoHa I 'yka.
M ccnenoBanre 3aBUCUMOCTH CUJTbI TPEHUS
CKOJIbYKEHHSI OT CHJIBI HOPMAJIbHOTO JABJICHHUSI.
OO6cyxxaeHue pe3ysbTaToB UCCIEAOBAHMUS.
Omnpenenenue koddunreHTa TpeHus
CKOJIbKEHHUSI.

M3MepeHne CHIIbI TPEHUS MTOKOS.
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Pemienue 3a1au ¢ uCroiab3oBaHUuEM (POPMYIIbI TSt
CHUJIbI TPEHUS CKOJIBKEHUSI.

AHaM3 IBYDKCHUS TEJI TOJBKO MO ACHCTBHEM
CHJIBI TSI’KECTH - CBOOOHOIO TaJICHUS.
OOBsicHEHUE HE3aBIUCHUMOCTH YCKOPCHUS
CBOOOJHOTIO IaJICHUS OT MAcCCHI TeJia.

Or1eHKa BEJIMYUHBI CHJIBI TATOTCHMS,
NMEeWCTBYIOIIEH MEXTy IBYMS TeaaMu (11s
Pa3HBIX MAaCC).

AHaIN3 OBYKEHUS HEOECHBIX TEJ MO AEHCTBUEM
CHJIBI TSATOTEHHUS (C UCTI0JIb30BAHUEM
JTOTIOJTHUTENBHBIX UCTOYHUKOB HH(POpPMaLIUN).
Pemenune 3a1a4d ¢ MCMOJIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTCHUS U (OPMYIIBI JIJIs1 pacdyéTa
CHJIBI TSHKECTH.

AHaAJIN3 OPUTHHAIBHOTO TEKCTA, OMMUCHIBAIOIIETO
MPOSBJICHUS 3aKOHA BCEMHPHOTO TSATOTCHHUS;
BBITIOJTHEHUE 3aJJaHUM 10 TEKCTY (CMBICTIOBOE
YTCHUE).

HaOmronenue u o0Ccy X aeHrue ONBITOB 10
M3MEHEHHIO Beca TeJla MPU YCKOPEHHOM
JIBYDKEHUH.

AHaJIN3 yCJIOBUN BOSHUKHOBEHUS HEBECOMOCTH U
Meperpy3KH.

Perienue 3a1au Ha OnpeiesICHUE Beca Tella B
Pa3JIMYHBIX YCIOBUSIX.
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AHanu3 CUJI, IEUCTBYIOIIMX HA TEJO, MOKOSIIEECs
Ha OIOpe.
Omnpenenenre NEHTPa TSHKECTU PA3IUYHBIX TEI

1.3.

3aKOHBI COXPaHEHHUS

10

Nmmynbc Tena. Mi3Menenue
MMITyJIbCa. VIMITyJIbC CUIIBL.
3aKOH COXpAHEHUS UMITYJIbCA.
PeakTuBHOE IBHKEHUE.
Mexannueckas paboTa u
MOIIIHOCTh. PaboTta cun
TSDKECTH, YIIPYTOCTH, TPEHHUS.
CBsi3b SHEPIUH U PaOOTHI.
[loTeHnmanbHas SHEPrus TENa,
[MOJHATOTO HAJl HOBEPXHOCTHIO
3emiu. [loreHumanbHas
SHEPIUsl CKATON MPYKUHBL.
Kunetnueckast sHEprus.
TeopemMa 0 KHHETUYECKOH
DHEPIUU. 3AKOH COXPAHECHUS
MEXAHUYECKON SHEPTUU

HaOmronenue u o0CykAeHUE ONBITOB,
NIEMOHCTPUPYIOIINX Mepeady UMITYJIbca MPH
B3aMMOJICHCTBHUH TE€J, 3aKOH COXPaHCHHUS
MMITyJIbCa MPU a0COIIOTHO YIIPYTrOM U HEYIPYTOM
B3aMMOJICUCTBUM TeJl. AHAIN3 CUTYaIIHil B
OKpY>KaroIel *KU3HU C UCTIOIh30BAHHEM 3aKOHA
COXpPaHEHUS UMITYJIbCa.

Pacrio3naBaHue SIBJICHUS PEAKTUBHOTO JIBHYKEHUS
B IIPUPOJIC U TEXHUKE.

[[puMeHeHre 3aK0Ha COXPAHEHUSI UMITYJIbCa IS
pacuéra pe3yabTaTOB B3aUMOJICUCTBUS TeJ (Ha
pUMepax HEyNnpyroro B3auMoI€UCTBHUA,
YIPYTOTO IEHTPATHHOTO B3aUMOACHCTBUS IBYX
OJIMHAKOBBIX TeJl, OJJHO U3 KOTOPBIX
HETIOJIBHKHO).

Perenne 3a1a4 ¢ CMOJIb30BaHUEM 3aKOHA
COXpPaHEHUs UMITYJIbCa.

Omnpenenenve paboOThl CUJIBI  YIOPYTOCTH TpHU
MoIbEME Tpy3a C UCTIOTH30BAHUEM HETIOABHYKHOTO
U TIOJIBUKHOTO OJIOKOB. I3MepeHne MOIIHOCTH.
3MepeHne MOTEeHIINATEHON SHEPTUHN YIIPYTO

nedhopMUPOBAHHON TIPYKUHBI.

53



M3MepeHne KHHETUYECKOM YJHEPTUN TEJIA 110
JIJIMHE TOPMO3HOTO MyTH. DKCIEPUMEHTATIBHOE
CpaBHEHHUE U3MEHEHMUS MTOTCHIIMAIBHON 1
KUHETUYECKOW SHEPTUH TeJla MPU IBUKECHHUU 110
HAKJIOHHOM IUIOCKOCTH. DKCIIEpUMEHTAJIbHAS
[MPOBEPKA 3aKOHA COXPAHEHHSI MEXAHUYECKOMN
DHEPIUH IIPU CBOOOIHOM ITa/ICHUH.
[[pyuMeHEeHnE 3aKOHA COXPAHECHUSI MEXaHUYECKOU
SHEPTUU IS pacy€Ta MOTECHIIMAIBHON 1
KWHETUYECKOW SHEprui Teia. Pemenue 3aaay ¢
MCIO0JIb30BAaHUEM 3aKOHA COXPAHEHUS
MEXaHHYECKON YJHEPTUH

Htoro o paszueny

40

Pasne

J 2. MexaHn4ecKHe K0JIe0OAHUS U BOJTHBI

2.1

MexaHudecKue
KOJIcOaHus

7

KonebarensHOE ABMKCHME.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOAHU: TICPHO/I, YaCTOTa,
aMIUIMTy1a. MateMaTuyecKui
U TIPY>KUHHBIN MasTHUKH.

[ IpeBpanieHne sHEepruu npu
K0JIEOATEIILHOM JIBU)KEHUH.
3aryxatomue KojaeOaHus.
BoIHyX/IeHHbIE KOJIeOaHMUsI.
Pe3onaHC

HaOmronenne xkojieOanuii mox JEUCTBUEM CHUII
TSODKECTH M YIIPYTOCTH M OOHApyKeHUE MOJ0OHBIX
KOJIeOaHMI B OKpYyKaroleM Mupe. AHaIIN3
KoJIeOaHU rpy3a HA HUTU U HA TIPYKUHE.
OnpeneneHne 4acTOThI KOJIeOaHMi
MaTeMaTUYECKOT0 U NPYKUHHOTO MasiTHUKOB.
HaOmronenue u oObsICHEHUE SBJICHUS PE30HAHCA.
VccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHmit
MOBEIICHHOTO K HUTH I'py3a OT JJIMHBI HUTH.
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[IpoBepka HE3aBHCUMOCTH TIEPHOIa KOJICOAHMIA
rpy3a, TOJABEIICHHOTO K JICHTE, OT MacChl Ipy3a.
HaoOmronenue u o0CcyXaeHHEe ONBITOB,
MEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHO/Ia
KoJIe0aHUH MPY>KUHHOTO MasITHUKA OT MacChl
rpy3a U KECTKOCTHU TPYKUHBI.

[ [ppuMeHeHe MaTeMaTHYECKOTO U TIPYKUHHOTO
MasTHUKOB B KaU€CTBE MOJEJICH ISl ONUCAHMUS
KOJICOaHMI B OKpYKAIOIEM MHUPE.

Pemenue 3a/1a4, CBSI3aHHBIX C BRIYMCICHUEM WU
OILICHKOM 4acTOThI (IIeprojia) KoeOaHuu
H3zmepenue yckoperust c60600H020 nadeHus

2.2

MexaHn4ecKue BOJIHBI.
3BYK

MexaHu4ecKue BOJIHBI.
CBoOMCTBa MEXAaHUYECKUX
BOJIH. [IpoionbpHbIE U
norepeyHblie BOJHbL. [{nrHa
BOJIHBI U CKOPOCTbD €€
pacnpoCTpaHEHUsI.
MexaHnyecKre BOJIHBI B
TBEPIAOM TeJIe, CEUCMUYECKUE
BOJIHBI. 3BYK. [ pOMKOCTB
3ByKa M BbICOTA TOHA.
OTtpakeHue 3ByKa.
NHppa3Byk u yapTpa3Byk

OOGHapyXeHHe U aHaJIU3 BOJIHOBBIX SBJICHUH B
OKPYXKaIoIeM MHUPE.

HaOmroneHre pacnpocTpaHeHUs ITPOI0IbHBIX U
MONEPEYHBIX BOJH (HA MOJEIHN) U OOHAPYKEHUE
aQHAJIOTUYHBIX BUOB BOJIH B TIPUPOJIE (3BYK,
BOJIHBI Ha BOJIC).

BrraucieHre IJIMHbBI BOJTHBI U CKOPOCTH
pacrpoCTpaHeHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OIpe/ICIICHUE TPaHHIT
JACTOTHI CJIBIIIIMMBIX 3BYKOBBIX KOJICOaHUH.
Ha6mroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT
JaCTOTHI (B TOM YHCJIIC, C UCITOIb30BaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTORB).

HaOmronenne u oObICHEHUE SBICHUS
aKyCTHYECKOTO PE30HAHCA.
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AHaN3 OPUTHHAIBHOTO TEKCTA, TOCBAIEHHOTO
MCIIOJTb30BaHUIO 3BYKa (MJIH YJIbTpa3ByKa) B
TEXHHUKE (9XOJIOKAIHS, yIbTPa3ByK B MEAUIIMHE U
1p.); BBITIOJTHCHHE 3aIaHUH 110 TEKCTY
(CMBICJIOBOE UTEHHUE)

Hrtoro o pazueny

15

Pa3znen 3. Dj1eKTPOMATHUTHOE 1OJI€ M JJIEKT

OMAIroHuTHBIC BOJIHBI

3.1 [DnexTpoMarHuTHOE 6 DIEKTPOMArHuTHOE TOJIE. [TocTpoeHue paccyx1eHui, 000CHOBBIBAIOIINX
110JI€ U DJIEKTPOMATHUTHBIE BOJIHBL.  [B3aUMOCBSI3b JJIEKTPUYECKOIO U MATHUTHOTO
DIIEKTPOMArHUTHBIE CBolicTBa 3JIEKTPOMAarHUTHBIX [[10JIEH.

BOJIHBI BoJH. [lIkana DKCIEPUMEHTAIBHOE U3YUEHUE CBOVCTB
DIIEKTPOMArHUTHBIX BOJIH. HIIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
lcnionb30BaHue MOMOIIbI0 MOOMJIBHOTO TENE(POHA).
DIIEKTPOMArHUTHBIX BOJIH I |AHAJIN3 PEHTT€HOBCKUX CHUMKOB YEJIOBEYECKOTO
COTOBOU CBSI3U. Opra’Hu3ma.

DNEeKTPOMAarHuTHAsI MpUpoia |AHAJIN3 TEKCTOB, ONMCHIBAIOIINX MTPOSIBICHUS

ceera. CKOpOCTh CBETA. PIIEKTPOMArHUTHOIO U3IyYEHHUS B IPUPOJIE:

BoHOBbIE CBOICTBA CBE€TAa  PKMBbIE OPraHU3MBbI, U3JTy4Y€HUsI HEOECHBIX Tell
(CMBICTIOBOE UTEHUE).
Pacrio3HaBaHuE U aHAJIN3 PA3ITMYHBIX
[IPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE.
l3ydyeHne BOITHOBBIX CBOWCTB CBETA.
Pelenue 3a1ay ¢ KCMOJIb30BaHUEM (POPMYIT JIJIst
CKOPOCTHU 3JEKTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOThI CBETA

HToro o paszneny 6
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Pasnen 4. CBeToBbBIC ABJICHUSA

4.1 [3akoHBI
pacrpoCTpaHEHUs CBETa

JIydeBast MOJeb CBETA.
VcTouHukH cBeTa.

[ IpsiMmosIHETHOE
pacrpocTpaHEeHUE CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxenue cBeta. [Inockoe
3epKajo. 3aKOH OTPaKEHUs
CBETA.

[IperomiieHne cBeTa. 3aKOH
npeiaomiieHus ceera. [lomHoe
BHYTPEHHEE OTPAXKEHUE CBETA.
M cnonb30BaHKUE MOJHOTO
BHYTPEHHETO OTPAKECHUS B
ONTHUYECKUX CBETOBOJIAX

Ha0roeHue onbIToB, TEMOHCTPUPYIOLIUX
SIBJICHUE TPSMOJIMHEHHOTO pacIpOCTPAHEHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJIYyTEHU), U UX
WHTEPHPETALNS C UCIIOIb30BAHUEM MTOHATHUS
CBETOBOI'O JIy4Ya.

OOBbscCHEHUE U MOJEIMPOBAHUE COJTHEYHOTO U
JTyHHOI'O 3aTMEHUM.

VccnenoBaHue 3aBUCUMOCTH yTila OTPaKeHUs
CBETOBOTO JIy4a OT yrjia naJeHUs.

3ydyeHue cBOMCTB M300pakeHUs B IIIIOCKOM
3epKajie.

Habito1eHue 1 00bsCHEHUE OIBITOB 10
MOJIY4EHUIO U300PAKEHUI B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmrogenue u o0bsicHeHue
OIBITOB IO MPEJIOMJICHUIO CBETA HA TPaHULIE
Pa3IMYHBIX CPEJl, B TOM YHCJIE OIBITOB C MOJIHBIM
BHYTPEHHHMM OTpakeHHneM. MccnenoBanue
3aBUCUMOCTH YTIJIa IPEJIOMJIICHHUS OT yIJia
MaJICHUs] CBETOBOTO JIy4a Ha FPaHULE «BO31yX-
CTEKJIION.

PacriozHaBaHue SIBJICHUN OTPAXEHUS U
MPEJIOMJICHUS CBETA B TOBCETHEBHOM KU3HHU.
AHanu3 U 00bSICHEHUE SIBJICHUSI ONITUYECKOIrO
MUpaxa.

Perenue 3a1a4 ¢ HCMOJIb30BAHUEM 3aKOHOB

OTDAXKEHUA U IIDEITOMIICHUSA CBETA
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4.2  JIuH3BI 1 OITHYECKUE 6 Jlunza. Xox mydeii B muH3e.  ([lonydyeHune n3o0paxeHuit ¢ TOMOIIBIO
MpUOOPHI Onrtuueckas cucrema coOuparoniel U paccernBarollen JIMH3.
doroanmnapara, MEKpockona u [OrnpenenacHue (pOKyCHOro pacCTOSHUS U
Tesieckorna. ['ma3 kak ONTUYECKON CUJIBI COOUpAIONIEH TUH3bI. AHAIINU3
OIITHYECKAsI CUCTEMA. YCTPOMCTBA Y MPUHIMUIIA IEMCTBUS HEKOTOPBIX
biuzopykocTs U ONTUYECKUX MPUOOPOB: (hoTOoamIapara,
MaTbHO30PKOCTh MUKpOCKOIIa, Teseckomna. 3yuenne Mozenu riasa)
KaK ONTHYECKOW CUCTEMbI. AHAINU3 SIBICHUHN
0JIM30PYKOCTH U TAIbHO30PKOCTH, IPUHITUIIA
TIEVICTBUSI OYKOB
4.3  |PaznoxxeHue 6enoro 3 Pasnoxxenue 6enoro ceera B |HabroaeHue pa3iioxeHus 0e10ro cBeTa B
CBETa B CIIEKTP cnektp. OnbiTel HploTOHA. CIEKTP.
Clio)keHue CreKTpaIbHBIX Habmronenre u 00bsICHEHHE OIBITOB 11O
BeToB. Jlucnepcus ceeta MOJIYYEHHUIO OEJIOr0 CBETA MPH CIOKEHUU CBETA
Pa3HBIX 1IBETOB.
[IpoBeneHne U 00BICHEHUE OMBITOB 11O
BOCITPUSTHIO 1[BETA MPEAMETOB MPHU UX
HAOJII0ICHUH Yepe3 LBETOBbIE (DUIIBTPHI (LIBETHBIE
OYKH)
Wroro no pazneny 15
Pa3znen 5. KBantoBbIe sIBJIEHUSA
5.1 [Ucnyckanue u 4 OmsiTel Pesepdopma u OGcysxaenue 1iean onsIToB Pesepdopa mo

IIOTJIOICHUC CBCTA
aTOMOM

Monens atoma bopa.

VcnyckaHue U MOIJIOIIEHNE

[JIaHCTapHas MOACIIbL aTOMA.

HCCICAOBAHUIO aTOMOB, BEIIBHXKXCHHNEC T'HIIOTE3 O
BO3MOJKHBIX PC3YyJIbTATaX OIILITOB B 3aBUCUMOCTHU

OT IMpCAIoJaracMoro CTpoOCHUA
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cBera aToMOM. KBaHTBL.
JInHenyaTbie CIIeKTPbI

aTOMOB, (JOPMYJIUPOBAHUE BBIBOJIOB U3
PE3yJbTATOB OIBITOB.

OO6cy:x1eHne IpOTUBOPEUHIA IIIIaHETAPHOU
MOJICJIM aTOMa U OCHOBAHUM JUIsl TUIIOTE3bI bopa
O CTallMOHAPHBIX OPOUTAX JIEKTPOHOB.
Habto/1eHue CIUTOMIHBIX U JIMHEHYaThIX
CIIEKTPOB U3JIy4YE€HUS PA3JIUYHBIX BEIICCTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITy4YECHHUS

5.2

Ctpoenue aTOMHOTO
s71pa

PannoakTuBHOCTB. Alb(a-,
OeTa- U raMMa-u3IyYEHUsI.
Crtpoenue aTOMHOTO Sapa.
HyxnoHHas MOJI€Ib aTOMHOIO
sapa. M30TomBL.
PannoakTuBHbBIC
npespatenus. [lepron
MoJIypacnazsa aTOMHBIX SIIEP

OO6cCyKaeHne BO3MOXKHBIX TUIIOTE3 O MOJACIIAX
CTPOEHHUS SIpa.

Ornpenenenue coctasa siAep MO 3aJaHHBIM
MAaCCOBBIM U 3apsI0BBIM YUCJIaM U 10
[MOJIOKEHUIO B IEPUOANYECKON CUCTEME
DJIEMEHTOB.

AHaAIM3 U3MEHEHUS COCTABA SIpA U €T0
[MOJIOKEHHUSI B IEPUOIUYECKON CUCTEME TTPH a-
PaINOaKTUBHOCTH.

lccnenoBanue TPEKOB a-4aCTHI] IO TOTOBBIM
dboTorpadusim.

OO0HapyxeHue U U3MepeHue paarualuoOHHOTO
(dhoHa ¢ TOMOIIBIO JI03UMETPA, OLIEHKA €T
VHTEHCUBHOCTH.

AHanmn3 OMOJIOTHYCCKUX N3MCHCHUH,
MPOUCXOIAIINX MO ICHUCTBUEM PaIUOAKTUBHBIX
V3Jy4YCHUH.

crnonb30BaHNUE PAIMOAKTUBHBIX U3JTYUYCHUH B

MCANITMHC
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5.3 [SlnepHble peakiuu 7 SnepHbie peakuuu. 3akoHbl  |PernieHue 3a1a4 ¢ UCIoIb30BaHUEM 3aKOHOB
COXpaHEHHUS 3apsAJI0BOTO U COXpPaHEHMSI MAaCCOBBIX U 3apsA/I0OBBIX YHCEN HA
MacCOBOTO YHCEJI. DHEPTUsSl  |ONPEAEIICHUE PE3YIbTATOB SACPHBIX PEAKIINIA;
CBsI3U aTOMHBIX sifiep. CBsI3b  [@aHAJIW3 BO3MOYKHOCTHU MJIM HEBO3MOKHOCTH
MaccChl M JHEpIUM. Peaknum  [A1€pHOM pEAKLIHUH.
CUHTE3a U JCIICHUS AIEP. OueHKa 3HEpruM CBS3H SJIEP C UCIOJIb30BAHUEM
Wcrounnku 3Heprun ConHia |(popMyinbl DUHIIITEHHA.
1 3BE31. S aepHas sHepreTuka. (O0CyXKAEHUE MEPCIIEKTUB UCII0JIb30BAHUS
JlelicTBUSA paAUOAKTUBHBIX  [yIPaBISIEMOI'O TEPMOSACPHOIO CUHTE3A.
W3JIy4YEHUN HA JKUBBIC OOcyXaeHue NpeuMyIEecTB U SKOJIOTUYECKUX
OpraHu3MbI Mpo0JIeM, CBA3aHHBIX C SIIEPHOI SHEPreTUKON

Htoro o paszneny 17

[loBTOPHUTEIBLHO-00001IAK0IMIA MOAYJIb

[loBTOpEHUE U
0000111eHNE
coJiepKaHus Kypca
¢dbusuku 3a 7-9 knaccel

9

Cucremaruzanus u
000011IeHHE TPEAMETHOTO
COJIEp>KaHUs U OIbITA

eI TEIIbHOCTH,
MpUOOPETEHHOTO NPHU
M3y4E€HUU BCETro Kypca
(U3UKH OCHOBHOTO OOIIIETO
oOpa3oBaHUsl.

[loaroroBka K OCHOBHOMY
rOCyIapCTBEHHOMY 9K3aMEHY
Mo (pU3MKeE 11 00yJaronuxcs,
BBIOpPABILINX ATOT YUEOHBIN

MpEaMET

BrlnonHeHre yueOHbIX 3aaHuil, TPEeOYyIOMMX
JIEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
rPaMOTHOCTB:

- MPUMEHEHUS MOJTYYSHHbIX 3HAHUH JIsI
HAayYHOTO 0O0BSICHEHUS (PU3MUECKUX SIBJICHUI B
OKpYXarollel MPUpoe, B MOBCETHEBHOM KU3HU
U BBISIBJICHUS (DU3MUECKUX OCHOB psjia
COBPEMEHHBIX TEXHOJIOTHUH;

- IPUMEHEHUS] OCBOCHHBIX 3KCIIEPUMEHTAIBHBIX
YMEHHM JIsl UCCIe10BaHus (PU3NUECKUX

HBHCHHﬁ, B TOM 4YHMCJIC OJIA IMTPOBCPKH IT'MITIOTE3
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U BBISIBIICHUSI 3aKOHOMEPHOCTEM.

Pemenue pacu€THBIX 3a/1a4, B TOM YHCIIE
MPEe/INOoJIaralolIuX UCIOIb30BaHHE (PUIUIECKUX
MOJIETIEN 1 OCHOBAHHBIX Ha COAEpPKAHUU
pa3IMYHBIX Pa3/IeNoB Kypca PU3UKH.
BbInosHEHNE U 3aliuTa IPYIIIOBBIX WK
WHMBUAyAJIBHBIX IPOEKTOB, CBA3aHHBIX C
coJiep >KaHueM Kypca (pU3uKH

Toro mo pasneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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