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1. COJEPXAHHUE YUYEBHOI'O ITIPEJMETA «®HU3UKA. BA3OBBI1 YPOBEHb»
7 KUIIACC

Pa3nen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®du3uka — HayKa o npupoae. Ssienus npupoasl. PusndecKue sBICHUA: MEXAHUYECKHUE, TEIIO-
BbI€, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenMUuuHBL M3Mepenne ¢usmdecknx BenwunH. Oumsmdeckue mpubdopsl. [lorpen-
HOCTb M3MepeHuil. MexayHapoaHas cuctemMa eIMHULL.

Kak ¢u3uka u 1pyrue ecrecTBeHHbIE HAYKH N3y4aroT pUpoRy. EcTecTBeHHOHayuHBIN METO[ 10-
3HaHU: HaOJII0JIeHHEe, IOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKEHHUE TMIIOTE3, SKCIEPUMEHT IO IIpo-
BEpKe rumnores, oObsiCHEeHHe HabmrogaeMoro siBieHus. OnucaHue GU3NYECKUX SIBICHUI C MOMOIIBIO
MOJCIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. Owuzuueckre NpuOOpHI U IPOoIeIypa MPSMBIX U3MEPEHHUH aHaJIOTOBBIM U LU(POBBIM MPHOO-

pOM.

Jlabopamopnwvie pabomot u onvimel.

OnpezneneHue LEeHbI 1eIEeHUs KalIbl K3MEPUTEIHLHOI0 Ipudopa.

W3mepeHune pacCTOSHUM.

N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENa.

Omnpenenenue pasMepoB MajbIX TEN.

W3mepeHue TeMneparypsl Ipy MOMOILHU KUJIKOCTHOTO TEPMOMETPA U ITaTUMKa TEMIIEPATYpBhI.
IIpoBeneHue uccie10BaHus 110 IPOBEPKE TUIIOTE3BI: JAIBHOCTH MOJIETA MIAPUKA, ITYHIEHHOTO
TOPU30HTAJIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.
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Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHHHU BeleCTBA.

CtpoeHue BellecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTpOCHHE BEIECTBA.

JIBmkenue yacTuil BemecTBa. CBsA3b CKOPOCTHU JIBUKEHHUS YACTHULL ¢ TeMIiepaTypoil. BpoyHoBckoe
IBIKeHue, T Qy3ns. BzaumoaeiicTBre 4acTHIl BEIIECTBA: MPUTHKEHUE U OTTAIKUBaHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOSHHE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAIUTMYECKHX )
Tes. B3anMoCBsI3b MEXKIy CBOWCTBAMH BEUIECTB B PA3HBIX arperaTHBIX COCTOSIHUSAX M UX aTOMHOMOJIE-
KYJSIpHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOIBI.

Hemoncmpayuu.

1. HaOmronenue GpOyHOBCKOTO JABHKEHHSL.

2. Habmopnenue nudpdysuu.

3. Habnronenue siBneHu, 0ObSACHAIOUIMXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YacTHI] Belle-

CTBa.

Jlabopamopnuvie padbomut u onvimul.

1. Omenka quamerpa aToMa METOJIOM PAJZIOB (C HCTIONb30BaHUEM (oToTpaduii).

2. OnbITI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OmBITHI 10 0OHAPY)KEHUIO ASHCTBHS CHUII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.
Mexanunueckoe BHkeHre. PaBHOMepHOe U HepaBHOMEpHOE JBMKeHue. CkopocTb. CpeHsis CKo-
POCTh PU HEPABHOMEPHOM JIB>KEHUH. Pacdér myTu 1 BpeMeHU ABUKEHUSI.



SBneHne nHepuMHU. 3aKOH MHEPIMU. B3anmopaeiicTBre Ten Kak NpUYMHAa U3MEHEHUS CKOPOCTH
JBIKEHMS Tell. Macca kak Mepa nHEpTHOCTH Tena. [ImoTHocTs BemecTBa. CBs3b IIIOTHOCTH € KOJIAYE-
CTBOM MOJIEKYJ B €IMHHULIE 00bEMA BEILIECTBA.

Cuna kak xapakTepucTvka B3aumojeiicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CHUJIBI C IIOMOILBIO TMHAMOMETpA. SIBJI€HME TATOTEHUS U cuila TskecTH. Cuila TSKECTH Ha IpYyrux Iia-
HeTax. Bec Tena. HeBecomocTs. CrioxeHue Cuil, HalpaBJIeHHBIX 110 OJJHOMU NpsiMoil. PaBHoaelicTBYIOIIAs
cui. Cuna tpenus. TpeHue cKoIbKEeHHs U TPEHUE NIOKOA. TpeHne B IpUpoJe U TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHU4ecKoro ABMXKEHMs Tela.

H3MmepeHune cKopoCcTH NPSIMOIMHEUHOIO JBH)KCHHUS.
HaburoneHue siBjaeHMUSI MHEPIUH.

Habumronenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
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CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomot u onvimeol.

1. Ompenenenrie CKOPOCTH PAaBHOMEPHOTO IBMKEHHS (IIapUKa B KUIKOCTH, MOJIETH SJIEKTPU-
YECKOT0 aBTOMOOWIISL U TaK J1ajiee).

2. OmpexneneHue cpeHel CKOPOCTH CKOJIbKEHUs OpycKa WM HIapyKa MO HAKIIOHHOM ITOCKO-
CTH.

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

4. OTmnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTDKEHUS (AeopMaIiiu) MpyKUHBI OT IIPUIIO-
JKEHHOM CHJIBL.

5. OmnbIThL, IEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Tella U Xapak-
Tepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Jasnenue. CiocoObl yMEHbILICHUS U YBEIMUEHUs NaBleHus. J[aBneHnue ra3za. 3aBUCUMOCTh JaB-
JIeHus Ta3a oT 00bEéMa, Temmeparypsl. [lepenaua qaBneHus TBEPABIMU TENAMU, KUJIKOCTIMHU U Ta3aMH.
3akon Ilackans. [THeBMaTn4decKkue MaUHBL. 3aBHCUMOCTH JIABJICHUS JKUIKOCTH OT TIyOWHBI. ['miupo-
cratudeckuii nmapagokc. CooOmaromuecs cocyabl. [ napaBIudeckie MeXaHu3MBbl.

Atmocdepa 3emun u atrmoceproe aaieHue. [[puunHbI CylecTBOBaHUS BO3YITHON 000JI0YKH
3emuu. OnbiT Toppuueriu. M3smepenne atmochepHOro AaBieHus. 3aBUCUMOCTb aTMOC(EPHOTo JaBJie-
HUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1715 u3mepeHus aTMocepHOro 1aBIeHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX Tello. BriTankuBaroias (apxuMeoBa) cuia.
3akon Apxumena. [InaBanue ten. Bo3gyxoriaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coo0mraroniecs: CoCy/Isbl.

I'mppaBnnueckwnii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTH BHITAIKMBAIOIICH CUITBI OT 00BEMa MOTPYKEHHOW YACTH TeJla U MIOTHOCTH KU/~
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KOCTH.
PaBeHCTBO BBITaJIKHBAIOIIEH CHIIBI BECY BBITECHEHHO! KHIKOCTH.

~

8. VYcnoBwe miaBaHUs TeJ: TUTABAHHE WM MOTPYXEHHUE TEJI B 3aBUCHMOCTH OT COOTHOIIICHUS
IUIOTHOCTEU TeJIa U KUJIKOCTH.
Jlabopamopnwvie pabomot u onvimol.



1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJI€ OT 00bEMA MOTPYKEHHOM B KHUAKOCTh YaCTH
Tena.

2. OmnpezneneHue BHITAIKUBAIOIIEH CUJIBI, IEHCTBYIOIICH Ha TEJO, MOTPYKEHHOE B )KUKOCTb.

3. TIpoBepka HE3aBUCUMOCTU BHITAJIKMBAIOIICH CHIIBI, IEHCTBYIOIIECH HA TENO B KUIAKOCTH, OT
MaccChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CUIIbL, IEHCTBYIOIIEH Ha TENO B
KUAKOCTU, OT 00BbEMA MOTPYKEHHOMN B )KUJKOCTh YACTH TeJa U OT INIOTHOCTH JKUKOCTH.

5. KoncrpyupoBanue apeomMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U OIpe/eeHHe e€ rpy30moIb-
E€MHOCTH.

Pa3zgea 5. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pblYar, 0JIOK, HAKIIOHHAs IIOCKOCTh. [IpaBuino paBHoBecus peraara. [lpu-
MEHEHHE TpaBHUiia PABHOBECHUS phluara K 0JI0Ky. «3omotoe npaBmio» Mexanuku. KI1/ mpocTeix mexa-
HU3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHUKE.

Mexanudeckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [IpeBpanienue oqHoro Buaa
MEXaHUYECKOM IHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenuie paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUYKEHUH TeJla 110 TOPU30HTAIbHOMN

IIOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.

3. Hzmepenne KIIJ] HakIOHHOMN MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOM SHEPTHH.

8 KUIIACC

Pasznea 1. TenioBbie ABJICHUA.

OcHOBHBIE NIOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKON TEOPUU CTPOEHUS BemecTsa. Macca u pas-
MepbI aTOMOB U MOJIEKYJl. OMbITHI, OITBEPKIAIOLINE OCHOBHBIE MOJO0KEHUS MOJIEKYISIPHOKUHETHYE-
CKOU TEOpHH.

Mogenu TBEPAOTO, KUIKOTO W Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucramimdeckue u
amop¢Hble Tena. OObICHEHNE CBOMCTB ra3oB, KUAKOCTEN U TBEPBIX TEJ HA OCHOBE MOJIOXKEHUI MOJIe-
KYJISIPHO-KMHETHYeCKOM Teopun. CMauynBaHKE U KalWUIIPHBIE siBJICHU. TemioBoe paclIMpeHne 1 cxa-
THE.

Temmnepatypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBM)KEHUS 4acTULl. BHYTpeHHsIS
sHeprus. CrocoObl U3MEHEHUs] BHYTPEHHEH SHEpruu: TeIuloneperiaya u coBeplieHue padboTsl. Buabl
TEIJIONEPEIayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3IIyYCHHE.

KonuuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BElECTBA. TeMI000MEH U TEIIOBOE paBHOBE-
cue. YpaBHeHue TerioBoro Oananca. [lnaBnenue u oTBepieBaHNE KPUCTAINTMYECKUX BEIIECTB. Y I€Nb-
Has TerioTa riasneHus. [lapoobpazoBanue u konaeHcauus. Mcnapenue. Kunenue. Y nenpHas Teniora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIEPaTyphbl KUIEHUsI OT aTMOC(EPHOTO JaBICHHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntmner padoTe! TernoBbix nurateneit KIIJ[ termnoBoro neurarens. TemnoBsie NBUTATENN U
3alIUTa OKPYKarolel Cpeibl.

3aKOH COXpaHEeHMsI U MPEBPALICHUS SHEPTUU B TEIUIOBBIX IpOIECcCaXx.

Hemoncmpayuu.



Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

Habnroienne siBIeHU cCMaulBaHUS M KAMAJUTSIPHBIX SBICHUM.

HabGnronenue TeniaoBoro pacuimpeHus Tel.

V3MeHeHre TaBlieHUs Ta3a MPU N3MEHEHUHN 00bEMa U HArPEBAaHUH UITU OXJIAXKICHUU.
[IpaBuna uamMepeHus: TeMnepaTypsbl.

Bunel Terionepenayu.

OxnaxJIeHne Mpu COBEPIIEHUN PabOTHI.

HarpeBanue nipu coBepiiieHUH pabOThl BHEITHUMH CHJIAMH.
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10 CpaBHeHuE TEII0EMKOCTEH pa3InYHbIX BEIIECTB.

11. HabmroneHue KuneHus.

12. HalGnroieHre TOCTOSTHCTBA TEMITepPaTyphl IPH TIJIABJICHUU.

13. Mojenu TeIIoBBIX IBUTATEIICH.

Jlabopamopuvie pabomsl u onvimel.

OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUS.

OnbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OnbITHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.

OnBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT ero o0bEéMa U HarpeBaHUs
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WM OXJIQXKICHUS.
6. IlpoBepka runoTe3bl IMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETpUYE-
CKOH TpyOKe OT TeMIIepaTypshl.
7. HalnroneHue n3MeHEHUs BHYTPEHHEH SHEPrHH Tela B pe3ylibTaTe Teronepenauu u padboTsl
BHEIIHUX CHUIL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA MTPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOJBI.
9. OmnpezneneHue KOJINYECTBA TEIJIOTHI, IOJIYYEHHOI'O BOJIOW IIPU TEMJI000MEHE ¢ HarpeThiM Me-
TAJJTMYECKUM LIUIUHIPOM.
10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca UCIapEeHHS.
12. Onpenenenne OTHOCUTENLHON BIAKHOCTH BO3/yXa.
13. Onpenenenne yaensHON TETUIOTHI ITABICHHS JIbA.
Paznen 2. DnekTpuyeckue 1 MATHUTHBIE SIBJICHUS.
OnexTpuzaiys Ten. J[Ba poja ayeKTpUUeCcKUX 3apsaaoB. BzaumoseiicTBue 3apsHokeHHBIX Tell. 3a-
KoH KysoHa (3aBHCHMOCTb CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJT OT BEJIMUMHBI 3apsAI0B U PACCTOSA-
HUSI MEXKJy TEJIaMu).
Onekrpuueckoe nose. Hanpssk€HHOCTh 3iekTpuyeckoro nods. [IpuHuun cyneprno3unun 3iek-
TPUYECKUX TOJIeH (Ha KaYeCTBEHHOM ypPOBHE).
Hocurenu smekTpuyeckux 3apsaoB. DJIEMEHTApHbINA 3JeKTpudeckuil 3apsaa. CTpoeHue aToma.
[TpoBOIHUKYN M TUANEKTPUKU. 3AKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3aps/ia.
DNEeKTpUUECKUi TOK. Y CIOBHS CYIIECTBOBaHUS AIEKTPHUUECKOr0 TOKa. ICTOYHUKH MOCTOSIHHOTO
ToKa. JefiCTBUS IEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPHUUECKUI TOK B
KHUJIKOCTSIX M ra3ax.
Onextpuyeckas 1enb. Cuna Toka. DnekTpuueckoe HanpspkeHue. ConpoTUBICHHE MPOBOJHHKA.
VY aenbHOE conpoTHBiIeHKE BemecTBa. 3akoH Oma 1t yuactka nenu. [locienoBarenbHoe U napaiieib-
HOE€ COe/IMHEHUE MPOBOIHUKOB.



PaboTa n MOITHOCTH NeKTpHUecKoro Toka. 3akoH /[xoyns—JIeHna. DnekTpuyeckue memnu u mo-
TpeOuTeNH IEKTPUUYECKO sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocrossHHBIE MAarHUTHI. B3aMoAECTBUE NOCTOSIHHBIX MarHUTOB. MarHutHoe 1nosie. MarautHoe
noJie 3eMJId U €ro 3Ha4eHue Jist *Ku3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE 1MoJie 3JIEKTPUUECKOTo
Toka. [I[puMeHeHne 371eKTPOMaruHuToB B TEXHUKE. JelicTBHE MAarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSHHOTO TOKA. VICONB30BaHUE 3JIEKTPOBUTATEICH B TEXHUYECKUX YCTPOU-
CTBAax M Ha TPAHCIIOPTE.

OmnbiTel @apanes. SBienue s5ekTpoMaraiuTHoM nHAYKUUK. [IpaBumno Jlenma. Dnektporeneparop.
CriocoObl MoTy4YeHHs JIEKTPUUECKON IHEPruu. DIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX MCTOYHHUKAX
SHEPIUH.

Hemoncmpayuu.

DrneKkTpuszanus Ted.

JIBa poJia AJIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJL.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DIIeKTpOoCTaTUYECKast UHTYKLIHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.

[IpoBOIHUKY U AUDIIEKTPUKH.

MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

N cToYHMKM TOCTOSIHHOTO TOKA.
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JIeficTBHS DIIEKTPUYECKOTO TOKA.
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. DNEKTPUUECKUN TOK B KUJKOCTH.

[EEY
[EEY

. ['a30BbIii pazpsm.
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. I3aMepeHue cuiibl TOKa aMIIepMETPOM.

. I3aMepeHue 3JIeKTpUYeCKOro HaNpsKeHUsT BOJIbTMETPOM.

. PeocTar u Marasu cOmpoOTHUBIIEHUM.

. B3anMoiericTBHe MOCTOSSHHBIX MAarHUTOB.

. MozenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHHs TIOJIFOCOB MArHUTA.
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. MOHGHHpOBaHI/Ie MarHUTHBIX ITOJIEH ITOCTOSTHHBIX MArHUTOB.
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. OneIT OpcTena.
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. MarauTHoe moJje Toka. JJIeKTPOMAarHur.

N
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. lelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

N
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. DIEKTPOABUTATEb IIOCTOSTHHOTO TOKA.

. ccrienoBanue ABIEHUS 3JIEKTPOMATHUTHON MHAYKIIHH.

. OnpiTel Dapanes.

. 3aBUCUMOCTb HaIlpaBJICHNs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUS.
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25. DIIeKTpOTreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomut u onvimul.

OMBITHI 110 HAOTIOACHUIO JIEKTPU3AIIUN TE HHAYKIIHUEH U MPU COMPUKOCHOBEHHH.
HccnenoBanue neMCTBUS JIEKTPUYECKOTO TOJISI HA TPOBOIHUKH U IUDJIEKTPUKH.

COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MTOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CUIIbI TOKA.

W3mepeHue u peryinpoBaHue HAMPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UYILIETO YE€PE3 PESUCTOP, OT COMPOTUBIICHUS PE3U-
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CTOpa U HaIpPsSKEHUs Ha PE3UCTOPE.
7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOI0 COMPOTUBIICHUS MPOBOIHUKA OT
€ro JUTMHBI, TUIONIA/I1 TOMIEPEYHOr0 CEYEHUs U MaTepHala.



8. IlpoBepka mpaBuia CI0KEHUS HAPSKEHUH TP MOCIIEA0BAaTEIbHOM COSIMHEHUH JBYX PE3H-
CTOPOB.

9. TIpoBepka mpaBuia Ui CUIIbI TOKA MPH NMAPAJUIETHLHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI ANIEKTPUUYECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHuie MOIMIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HYIIETO Yepe3 JIAMIIOUKY, OT HalpsKeHUs Ha HEell.

13. Onpenenenue KIIJ] narpeBatens.

14. ccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS MIOCTOSTHHBIX MarHUTOB.

15. M3yueHnrie MarHuTHOI'O MOJIs IOCTOSIHHBIX MarHUTOB NPU UX OOBEAMHEHUH U pa3/IeICHUH.

16. UccnenoBanue AeHCTBUS 2JIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUS KAaTyIIKU ¢ TOKOM U Mar-

HUTA OT CWJIbI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIKE.

18. M3yueHne AelicTBUS MAarHUTHOTO IOJISt HA IPOBOJIHHUK C TOKOM.

19. KonctpyupoBanue 1 u3y4eHue padboTsl SJEKTPOIBUTATEIS.

20. Usmepenue KIIJI anekTpoaBuraTeIbHOM YCTAaHOBKH.

21. OnbIThl IO MCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOM MHIYKIMM: UCCIEI0BaHUE U3MEHE-

HUH 3HAYECHHUs U HAIPaBICHUS MHIYKIMOHHOIO TOKA.
9 KUIACC

Pa3nen 1. Mexanuveckue siBJICHUS.

Mexanuueckoe nBuxkenue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHU-
YECKOI'o JIBUKECHUsI. PaBHOMEpHOE NpsAMOIMHENHOE IBU>KeHUE. HepaBHOMEpHOE IPSIMOIIMHEMHOE JIBU-
xeHue. CpeHss 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHUM.

Yckopenue. PaBHoyckopeHHOe npsiMonuHeiiHoe Brxkenne. CBoOoHoe najgenue. OnbiTel ['anu-
aesl.

PaBHOMepHOE BHXKeHHE 10 OKpYKHOCTHU. [lepuon n yacrora oOpaienus. JIuneitHas u yriaosas
ckopocTH. LleHTpoCcTpeMUTEIBHOE YCKOPEHHUE.

Ilepssriit 3akoH Herotona. Bropoi 3akoH Hetotona. Tperuii 3akon Herorona. IIpuHnun cyneprio-
3ULUU CUIL.

Cuta ynipyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIBKEHHUS, CHjla TPEHUS OKOS, IPY-
TU€ BUJIbI TPEHUS.

Cuna TSXKEeCTH U 3aKOH BCEMUPHOI'O TATOTEHUS. Y CKOpEHHE CBOOOJHOrOo majeHus. JIBuxeHue
ra"eT Bokpyr Comnnna. [IepBas kocmuueckast ckopocTs. HeBeCOMOCTh M eperpy3Ku.

PaBHOBecue martepuanbHON TOukd. AGCONIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tena ¢ 3a-
KPEIIIEHHOM OChIO BpallleHus. MOMeHT cuibl. LleHTp TskecTH.

Nmnynsc Tena. U3menenne nmnyinbsca. mmynbsc cuiibl. 3aKOH COXpaHEHHs UMITyJIbca. PeakTuBs-
HOE JIBUKCHUE.

Mexanunueckas paboTa U MOUTHOCTb. PaboTa cui TSyKeCTH, ynpyroctu, TpeHus. CBs3b 3HEPTUU U
pabotsl. [loTeHnmanpHas sHEprus Teia, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHnanbHas sHep-
rus CkaTor npykuHel. Knnetnueckas sHeprus. Teopema 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPAaHEHUS
MEXAHUUYECKOM SHEPTUN.

Hemoncmpayuu.

1. HaOnronenue MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHHE MyTeW M TPACKTOPUI JIBUKEHHUS OJHOTO U TOTO K€ TeJa OTHOCHUTENIBHO Pa3HbIX

TEJI OTCYETA.
3. H3mepeHne CKOPOCTH B YyCKOPEHUS TPSMOIMHEHHOTO JTBU)KECHUSI.
4. VccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JABUKEHHUS.



Habmroienue 1BH>XeHUs Tesa Mo OKPYKHOCTH.

Habmoienne MexaHu4ecKUX SBJICHHM, MPOUCXOSAIINUX B cucTeMe oTcuéra «Tenexkay mpu
e€ paBHOMEPHOM M YCKOPEHHOM JIBIIKEHUU OTHOCHTEILHO KaObnuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHUSI TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

HaoGmronenue paBeHcTBa CUJl TPU B3aUMOJICHCTBUM TEJI.

N3menenue Beca Tena npu yCKOPEHHOM JIBHIKEHHH.

. Ilepenava ummynbca npu B3auUMOJICHCTBUU TEII.

. I[IpeobpazoBanus SHEPTUH NPU B3aUMOICHCTBUHU TEll.

. CoxpaHeHue UMITyJibca IPU HEYIIPYTrOM B3aUMOJIEHCTBUU.

. CoxpaHeHune UMITyJIbca TP a0COIOTHO YIPYTOM B3aUMOJCHCTBHH.
. Habnronenue peakTMBHOTO JIBUYKEHUS.

15.
16.

CoxpaHeHue MEXaHUYECKOW IHEPTUH IPU CBOOOIHOM I1a/IEHUU.
CoxpaHeHue MEXaHU4YECKOW SHEPTUU NIPHU IBUKEHUU TeJla M0/ IeHCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomsl u onvimel.

1.

© o N

10.

11.

KoHcTpynpoBanue TpakTa AJis pa3roHa U JajbHEUIEro paBHOMEPHOTO JBIIKEHUS IIapuKa
WJIH TEIEXKKH.

Omnpenenenue cpeHeil CKOPOCTU CKOTBKEHUSI OpycKa WU IBHKEHUS [IapUKa MO0 HAKIOHHON
IUIOCKOCTH.

OmnpeneneHne yCKOPEHUS Teja MPU PaBHOYCKOPSCHHOM JIBM)KCHUH 110 HAKJIOHHOM ITJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IpU PAaBHOYCKOPEHHOM JIBMKEHUHU 0€3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka rumoTe3sl: €y Npu paBHOYCKOPEHHOM JBUKEHUHN 0€3 Ha4aJIbHOW CKOPOCTH ITyTH
OTHOCSITCSl KaK psAJl HEUETHBIX YHUCEI, TO COOTBETCTBYIOIINE MPOMEKYTKA BpPEMEHH OJIMHA-
KOBEL.

HccnenoBanue 3aBUCHMOCTH CHJTBI TPEHHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO JaBJICHUSI.
Onpenenenne ko3P GUIMEeHTa TPECHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Ornpenenenne paboThl CUITBI TPEHUSI TIPU PABHOMEPHOM JBUKEHUU TeJIa IO TOPU30HTATHHOU
MTOBEPXHOCTH.

Omnpenenenne padOTHI CHIIBI YIIPYTOCTH MPH MOABEME TPy3a C HCIIOIH30BAHHUEM HETIOIBUXK-
HOTO U ITOJBUKHOT'O OJIOKOB.

W3ydeHne 3aKOHa COXpPaHEHUSI SHEPTUH.

Pasznea 2. MexaHnn4eckue K0J1€0aHUA U BOJIHBI.
KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKH KOJIEOAHHI: MEepUOJI, YacTOTa, aMILIH-
Tyna. MatemaTH4ecKHii U PYKUHHBIA MasTHUKU. [IpeBpaliienre sHeprun Ipu Koie0aTeIbHOM JIBUKE-

HHHU.

3aryxatomue konebanus. BeinyxaeHHsie konebanus. Pezonanc. Mexanuueckue BosiHbl. CBOM-

CTBa MeXaHWM4eCKnX BOJH. [IpogonbHbIE U TONepevYHbie BOJIHBI. [[JTMHA BOIHBI U CKOPOCTh €€ pacipo-

CTpaHCHUA. MexanndecKre BOJIHEI B TBép}IOM TECIE, CeiiCMUYECKIE BOJHBI.

3Byk. ['poMKOCTH 3BYyKa ¥ BeIcOTa TOHA. OTpakeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.
Hemoncmpayuu.

o s wnNE

Hab6mronenue xonebanuii Ten Mo 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHU U pe30HaHCA.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (HA MOJIENH).

Hab6nronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



6. AKyCTHYECKHU pE30HaHC.

Jlabopamopnwvie padbomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOaHUN MaTeMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U IEpHOJa KOIeOaHU PY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEpHOAa KOJeOaHWH MOABEIICHHOTO K HUTH Tpy3a OT JUIMHBI
HUTH.

4. VccnenoBaHue 3aBUCHUMOCTH IeproJia KoieOaHUH PYKUHHOIO MasTHUKA OT MAacChl Ipy3a.

5. IIpoBepka HE3aBUCHMOCTH NepHOJa KoleOaHWH Ipy3a, MOJBEIIEHHOIO K HUTH, OT MacChl
rpysa.

6. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb MEpHOAa KoJaeOaHUM MPYKUHHOTO MAasATHUKA OT
MAaccChl Ipy3a U KECTKOCTHU IPYKUHBI.

7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.

Paznen 3. DiiekTpoMarHuTHoOe 1oJie U 3JIEKTPOMArHUTHBIE BOJIHBI.

ONEeKTpOMarHUTHOE IoJie. DJIEKTPOMarHUTHbIE BOJHBL. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 351eKTpOMarHuTHBIX BOJIH. VIcIIo/Ib30BaHKe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
OnexTpoMarHuTHas npuposa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa CBeTA.

Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOHCTBa CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. W3yyeHue CBOMCTB 3J€KTPOMArHUTHBIX BOJH C IOMOLIbI0 MOOUIIBLHOIO TenedoHa.
Pa3nen 4. CBeToBbIE SIBJICHHS.
JlyueBas monensb cBeta. Mctounuku cBeta. [IpsMonnHeliHoe pacipocTpaHeHue CBeTa. 3aTMEHUS
Counnua u Jlynsl. Otpaxenue cBeta. Ilnockoe 3epkaiio. 3aKOH OTpaXKeHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomieHusi ceera. [lonHoe BHyTpeHHee oTpaxeHue cBeTa. Mc-
I10JIb30BAHNE TIOJTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOAX.
Jlunza. Xon mydeii B munze. OnTudeckas cucrema ¢oToarnmapara, MUKpOCKoIa U Teneckona. ['a3
KaK OITHYECKas cucTtemMa. bin3opykocTs U 1a1bHO30PKOCTb.
Paznoxenne 6enmoro cera B cnekTp. OnbiTel HbtoToHa. CroXeHHE CIEKTpaibHBIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTH4ecKkuii CBETOBO/I.
Xoa ny4eil B cobuparoiieil JuH3e.
XoJ Ty4deil B pacCEUBArOIIEH JIMH3E.
[Tony4yeHnue n300paxeHuit C MOMOIIBIO JIMH3.
. [punuun neiictBus oroanmnapara, MUKpPOCKOIA U TEJIECKOTIA.
10. Mopnens riasa.

©CoOoN bR wDdE

11. PaznoxkeHue 6Eoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1. HUccnenoBaHue 3aBUCUMOCTH yIila OTPa)K€HUSI CBETOBOT'O JIy4a OT yIJia Ma/IeHus.



o

W3yueHne XxapaKTEpPUCTHK H300paXKEHHS IPEMETa B TNIOCKOM 3epKalle.

w

HccnenoBanue 3aBUCHMOCTH yIila TPEIOMIICHUSI CBETOBOTO JIyda OT YIjla IaJeHHs Ha rpa-
HHIIE «BO3yX—CTEKJIO».

[Tony4yeHnne n300paKeHnii C MOMOIIBIO COOMPAOIICH JTHH3HI.

Ompenenenne pOKYCHOTO PaCCTOSHUS U ONTUYECKOM CHIIBI COOMPAIOIIECH JINH3HI.

OTBITHI 110 PA3JI0KEHUIO OETIOTO CBETA B CIICKTP.

N o gk

OMNBITHI IO BOCIPUATHUIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 IBETOBbIEC (DUIIBTPHI.
Pasznea 5. KBanroBble siBJIeHUA.
Omneitel Pesepdopna u manerapHas Mojaenb aroma. Moaens aroma bopa. Mcnyckanue u moriio-
nieHue ceera aroMoM. KBauthl. JInHeiyarbie CIeKTPHI.
PagunoakTuBHOCTE. Ab(ha, OeTa- 1 raMma-usnydeHus. CTpoeHrne aToMHOT o siapa. HykioHnHas Mo-
Jienb aTOMHOTro sijipa. M3otonsl. PagunoaktuBHbie npeBpamienus. [lepuos noiypacnana aTOMHBIX siep.
Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MACCOBOTO YUCEN. DHEPTUsl CBA3U aTOM-
HbIX s7ep. CBsi3b Macchl ¥ Hepruu. Peakuun cuntesa u aenenus siaep. Mcrounuku sneprun ConHua u
3BE3I.
Snepnas snepretuka. JIeiicTBUS paguOAKTUBHBIX U3JTyUYEHUN HA dKUBbIE OPraHU3MBbI.
Hemoncmpayuu.
CHexTpsbl U3IIy4eHHs U TOTJIOLIEHUS.
CrexTpsl pa3IuYHBIX Ta30B.
CrnexTp BoaOpo/Ia.
Habmonenue tpekos B kamepe BuibcoHa.
Pabota cuéTunka MOHU3UPYIOIIUX U3ITYUCHUM.

ok wnE

Perucrpanus u3inydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwvie pabomot u onvimeol.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenmoBanue TPEKOB: M3MEPEHUE YHEPTUHM YACTHUIIBI IO TOPMO3HOMY IyTH (mo (oTorpa-

busm).

3. H3mepeHune paanoakTHBHOTO QOHA.

IToBTOpHTEIBLHO-00001IAKOIIINI MOYTb.

[ToBTOpUTENTEHO-0000IIAOIINI MOAYITH TPEAHAZHAYEH SISl CHCTEMATH3AIIUU U 0000IIEHUS TTpe/I-
METHOTO CO/IEP KAHUSI U OIIbITA AEATEIbHOCTH, IPUOOPETEHHOIO PU U3YUEHUH BCETO Kypca (PU3HKH, a
TaKXe JJIs OATOTOBKU K OCHOBHOMY T'OCYZIapCTBEHHOMY 9K3aMEHY 10 (PU3HKE AJIs1 00yJarOIIUXCs, BbI-
OpaBIIMX 3TOT y4eOHBIN peaMeET.

[Tpy M3yyeHUH JAaHHOTO MOAYJIS PEATHU3YIOTCS U CUCTEMATH3UPYIOTCS BUJbI AEATENbHOCTH, HA
OCHOBE KOTOPBIX 00€CleunBaeTCs AOCTHKEHHE NMPEIMETHBIX M METalpeIMETHBIX MIaHUPYEMBIX pe-
3y/lbTaTOB 00yueHus, GOpMHUpYETCS €CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHUE HAyUYHBIX METOJI0B
UCCIICIOBaHUS SIBIICHUH MTPUPOJIBI U TEXHUKH, OBJIAJICHHE YMEHUSMHU OOBIACHATH (PU3UUECKUE SIBICHUS,
PUMEHSIS TTOTydYeHHbBIE 3HAHUS, PelIaTh 33/1a49H, B TOM YUCIIE KAaYeCTBEHHBIE U IKCTIEPIMEHTAIbHBIE.

[IpyHIIMNIMATBHO AESTEIbHOCTHBIA XapaKTep JAHHOTO pa3jiefla peain3yeTcs 3a CUET TOro, 4To
oOyyaromuyecs BHIIOIHSIIOT 3aJJaHHsl, B KOTOPBIX UM IIPE/IaraeTcs:

Ha OCHOBE ITOJIyYEHHBIX 3HAHUH PACIIO3HABATH U HAYYHO OOBIICHATH (PU3HUYECKHE SBJICHHS B OKPY-
JKaroIlel NpUpo/ie ¥ MOBCETHEBHOMN JKU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOMABI MCCIEAOBAaHUS (U3NUYECKUX SBJICHUN, B TOM YHCIE IJIs MPO-
BEPKH THIIOTE3 U MOTYYSHHS TEOPETUICCKUX BHIBOJIOB;



OOBSACHATH HAyYHbIE OCHOBBI HanOOJIee BaKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTUH, HAIIPUMED,
MPAKTUYECKOTO UCIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB HEPTUU HAa OCHOBE 3aKOHA MpEBpallleHus U
COXpaHEHHUS BCEX M3BECTHBIX BUJIOB SHEPTUH.

2. INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPEJAMETA
«DU3UKA»
7 kiaace
N3yuenune pusuku B 7 KJ1acce HAMpPaBJICHO HA IOCTHKEHUE 00YYaIOMUMHUCS JIMYHOCTHBIX, METa-
MIPEAMETHBIX U TIPEIMETHBIX Pe3yJIbTaTOB OCBOCHHS yU4eOHOTO MpeIMeTa.
B pesynbTaTe n3ydenus PU3MKUM Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMs Y 00ydYaroIIerocs

OyayT c)OpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH

JIMHHOCTHBIE PE3YJIbTATbBI
1) [TaTprOTHYECKOTrO BOCITUTAHHSL:

® [IPOsIBJICHNE UHTEPECA K HICTOPUHU M COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (PM3MUECKOM HayKH;
® [[EHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUHCKUX YUEHBIX-(DU3HUKOB;
2) 'pa)JaHCKOrO U TyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:
® TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYK/I€HUU OOILECTBEHHO 3HAYUMBIX U STHUYECKHX IPO-
6J1eM, CBSA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN (PUBHKH;
® OCO3HAHME Ba)KHOCTH MOPAJIBHO-ITUYECKUX IIPUHIIUIIOB B JACSITEIBHOCTH YYEHOTIO;
3) DCTeTHYeCcKOro BOCIUTAHUS:
® BOCIIPUSITHE 3CTETUYECKUX Ka4eCTB (PU3NUYECKOM HAyKH: €€ rapMOHUYHOI'O IOCTPOEHHUSI, CTPOTO-
CTH, TOYHOCTH, JJAKOHUYHOCTH;
4) 1leHHOCTH HAyYHOT'O IMO3HAHUS:
® OCO3HAHME IEHHOCTH (PU3NIECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA O3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAJKHEHUILIEH COCTABIISIOIIEH KYJIbTYpHI;
® pa3BUTHE HAY4YHOM JTH0003HATENILHOCTH, HHTEPECA K UCCIIE0BATEIbCKON AEATEIbHOCTH;
5) ®opMupoBaHUs KYIbTYPhI 3JI0POBbS U SMOIHOHATBHOTO OJIAr OOy S
® OCO3HaHHME LIEHHOCTH 0€30MacHOro o0pas3a *HU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHMpE,
Ba)XHOCTH MpaBUJI 6€30I1aCHOT0 MOBECHHS Ha TPAHCIIOPTE, Ha JI0pOrax, ¢ 3JEKTPUYECKUM U TETJIOBBIM
000py/1I0BaHUEM B IOMAIIHUX YCIOBUSIX;
¢ c(hOpMUPOBAHHOCTh HaBbIKa peduieKCHH, NMPU3HAHUE CBOETO IMpaBa Ha OLIMOKY M TAaKOTo ke
IIpaBa y Ipyroro 4ejoBeKa;
6) TpymoBoro BoCIHUTaHuUS:
® aKTUBHOE YYacTHE B PELICHUHU MPAKTUYECKHX 3aJau (B paMKax ceMbH, 00pa3oBaTelbHOI opra-
HU3aIMH, TOPOJa, Kpasi) TEXHOJIOTMUYECKON U COLMAIBbHOM HANpaBIeHHOCTH, TPEOYIOIUX B TOM YHUCIIE
U QU3MUECKUX 3HaHUl;
® HTEpeC K MPaKTHYECKOMY U3YUYEHUIO podeccui, CBI3aHHbIX C (PU3NKOM;
7) DKOJOrHYeCKOro BOCIIMTAHMUS
® OpHUEHTalMs Ha IPUMEHEeHHe (GU3NUECKUX 3HAHU [Tl pellieHus 3a1a4 B 00J1aCTH OKpY Karomien
Cpenbl, INIAHUPOBAHHUS IIOCTYIIKOB U OLICHKH UX BO3MOXHBIX ITOCJIEICTBUM IS OKPYKAIOILIEH CpEebl;
® OCO3HaHME MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;
8) AjanTanuy K H3MEHSIOMIMMCS YCIOBUSAM COLMABHON U TIPUPOTHOMN CpeIbl:
® 10TPeOHOCTh BO B3aUMOJIEUCTBUU IPHU BBIMOJHEHUH HCCIEIOBAaHUN U MPOEKTOB (PU3NUYECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

® [IOBBIIIICHUC YPOBHSA CBOEM KOMIIETEHTHOCTHU qepe3 MPAKTUUYCCKYHO NCATCIIbHOCTD,



¢ 10TpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM 4Hcie (HOPMYIUPOBATH UJIEH, TOHATHUS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBJICHUSX;

® OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007acTh (PU3UKY;

® [UTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

® CTpPEMJIEHUE aHATIM3UPOBATh U BBIABIIATH B3aUMOCBS3H IIPUPObI, OOIECTBA U 3KOHOMUKH, B TOM
YCJIe C UCIOJIb30BaHUEM (PU3UUYECKUX 3HAHUM;

® OIICHKA CBOMX JEHCTBUI C Y4ETOM BIMSHUS Ha OKPY’KAIOLIYIO CPENY, BOBMOXKHBIX TJ100aIbHbBIX
IOCJICICTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBrble JJornyeckue 1eHcTBHUA:
® BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJIECHUI);
® YCTAHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIAacCU(UKALIUN, OCHOBAHUS sl 0000ICHNUS U CpaB-
HEHUS;
® BBISIBJISITh 3aKOHOMEPHOCTHU M IPOTUBOPEUUS B pacCCMaTpUBAEMBbIX (DaKTax, JaHHBIX U HAOJI01e-
HUSIX, OTHOCAIIMUXCS K (PU3MUECKUM SIBJICHUSM;
® BEISIBJIATH MPUYMHHO-CIICACTBEHHBIC CBS3H MPH M3yYCHUU (PU3UUECKUX SBICHUH U MPOLIECCOB,
JIeJ1aTh BBIBOJIbI C UCIIOJIb30BAHUEM JIEIYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOYEHUH, BbIIBUTATh TUIIO-
TE3bI O B3aUMOCBS3X (PU3MUECKUX BEIUYHH;
® CAMOCTOSITEJILHO BBIOMpATh CIIOCO0 pemieHust y4eOHOH (u3n4eckoil 3ama4yn (CpaBHEHHE He-
CKOJIbKHX BapHaHTOB PEHICHUs, BEIOOP HanOosee MOAXOISAIIETO C yYETOM CaMOCTOSATEIBHO BbIJICIICH-
HBIX KPUTEPHUEB).
ba3zoBble nccienoBarebcKkue 1eHCTBHUSA:
® 1ICII0JIb30BaTh BONPOCHI KaK UCCIIEN0BATEIIbCKUN HHCTPYMEHT II03HAHUS;
® [IPOBOJIUTH 10 CAMOCTOSTEIHO COCTABIEHHOMY IIJIaHy OIIBIT, HECIIOKHBIM (U3NUecKuil sKcre-
PUMEHT, HEOOJIBIIIOE UCCIeA0BaHNE (PU3UUECKOTO SIBICHHUS;
® OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYEHHYIO B X0JI€ UCCIIE0-
BaHUs WM SKCIIEPUMEHTA;
® CaMOCTOSITENIbHO (OpMYIHpOBaTh OOOOIIEHHS W BBIBOJBI MO pE3yjibTaTaM IPOBEIEHHOTO
HaOJI0IeHUs, OMbITA, UCCIET0BaHMUS;
® [IPOTHO3UPOBATh BO3MOKHOE AajibHENIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKXKE BbIIBU-
raTh IPEINOI0KEeHUs 00 UX Pa3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:
® IPUMEHSATH PA3IUYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIllpOChl IPU MOUCKE U 0TOOpe MH(pOopMaluu
WIM JAaHHBIX C YYETOM MpPEAJIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;
® aHAJIM3UPOBATH, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3TUYHBIX BUJIOB U
dbop™m mpeacTaBIeHNUS;
® CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAJIBHYIO (OPMY MpencTaBlIeHUs] HH(OPMAMKA U WILTIOCTPU-
pOBaTh pelaeMble 3aJ]aul HECIIOKHBIMU CXE€MaMU, JuarpaMmmamu, HHOH rpadukoi U UX KOMOMHAIIH-
SAMHU.
KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:
Ob61enue:



® B X0/1¢ 00CY)KJIeHHsI y4eOHOr0 MaTepHala, pe3yJIbTaToB JJA00OPaTOPHBIX padOT M MPOEKTOB 33/1a-
BaTh BOMPOCHI [0 CYLIECTBY 00CYKAAeMOM TEMbI U BBICKA3bIBaTh U/EHU, HAIICJICHHbIC HA pELICHHE 3a-
Jla4¥l ¥ TIOJIZIEp’)KaHue 0J1aroKeaTeIbHOCTH OOIIEHNS,

® COTIOCTABIIATH CBOU CYXKICHHS C CY)KJICHHSIMU IPYTHX YYACTHUKOB TUAJIOTa, OOHAPYKUBATh pa3-
JIMYUE U CXOJCTBO MO3ULIMIA;

® BEIPA)KAaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MMCHbMEHHBIX TEKCTaX;

 [TyOJIMYHO MPEJCTABIATh PE3yJIbTaThl BBITOJHEHHOTO (PU3UYECKOTO OIbITa (3KCIIEPUMEHTa, UC-
CJIeIOBAaHMUSI, IPOEKTA);

CoBmecTHas 1eATebHOCTD (COTPYAHUYECTBO):
® IOHUMAaTh U UCMOJIb30BaTh MPEUMYILIECTBA KOMAaHHOW U UHIMBUYaIbHOU pabOTHI MU pelie-

HUHM KOHKPETHOM (hU3UYECKOI MPOOIEeMBI;
® IPUHUMATDH L€ COBMECTHOU AESITENbHOCTH, OPraHU30BbIBATh JCUCTBUS MO €€ JOCTHXKEHUIO:
pacmpeeniaTh poiu, 00CYKIaTh MPOILECCHl U PE3yJIbTaThl COBMECTHOM paboThI, 00001IaTh MHEHUS HE-
CKOJIBKHUX JIFOJICH;
® BBITIOJIHATH CBOIO YaCTh paOOTHI, IOCTUrasi KAYECTBEHHOTO PE3ybTaTa [0 CBOEMY HaIlPaBICHUIO
Y KOOPAMHUPYS CBOU JCUCTBUA C APYTUMHU YJICHAMH KOMAaH/IbI,
® OI[CHMBATh KaYECTBO CBOETO BKJIa/a B OOIIMI MPOAYKT IO KPUTEPHSIM, CAMOCTOSITENIEHO Cop-
MYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS
Camoopranu3zanus:
 BBISIBIISITH IIPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CUTYaIUsAX, TPEOYIOMIHX i peiieHus puznye-
CKHX 3HAHMI;
® OPHEHTHUPOBATHCS B PA3IMIHBIX TIOIX0aX MPUHATHS PEIICHUH (MHINBUyaTbHOE, IPUHATHE pe-
[ICHUS B TPYIIIE, IPUHATHE PEIICHUHN TPYIIOoi);
® CAMOCTOSITEIIEHO COCTABIIATH AJITOPUTM PEUICHUsT PU3MUECKOM 3a/1a4H MU IIJIaHa UCCIIeIOBAHUS
¢ YYETOM HMEIOIINXCS PECYPCOB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH MIpe/ijlaraeMble Ba-
PHAHTHI PELICHHI;
e JieTIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, SMOIMOHATBHBIN HHTEIIJIEKT:
® J1aBaTh aJICKBATHYIO OIICHKY CUTYAIIMH U MpeJiarath 1iaH e€ N3MEHECHHUS;
® 00BSCHATH IPUUUHBI JOCTHKEHUS (HEIOCTHKEHUS) PE3YIIbTATOB JEATEIBHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;
® BHOCUThH KOPPEKTUBBI B IEATEIHHOCTH (B TOM YHCJIE B X0/ BBHITIOTHEHHS (PU3UIECKOTO HCCIEN0-
BaHHUs WIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, U3MEHUBIIUXCS CUTYallUl, YCTAaHOBIEHHBIX
OIIMOOK, BOSHUKIIUX TPYTHOCTEH;
® OIICHMBATh COOTBETCTBHE PE3YJIbTATa IIENU U YCIOBUSM;
® CTaBUTH ceOsl Ha MECTO APYroro 4ejaoBeKa B X0/€ Cropa WIK JUCKYCCUU HA HAYYHYIO TeMY, I10-
HUMAaTh MOTHBBI, HAMEPECHHSI U JIOTHKY JPYTOro;
® [IPU3HABATh CBOE MIPABO HA OMIMOKY NPH PEIICHUN (PH3UIECKUX 3a/1a4 WIIA B YTBEPIKICHUAX HA
Hay4HBIE TEMBI U TAKOE YK€ TIPaBO JIPYTOTO.
MNMPEJIMETHBIE
K koHIty 00y4enus B 7 Kjacce mpeIMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAKATh
c(hOpPMHUPOBAHHOCTH Y O0YUAIOLTUXCSI YMEHUI:
UCIIONIb30BaTh MOHATUA: (PU3HUECKHE U XUMHUUYECKUE SBJICHHsI, HAOII0IeHHE, SKCIIEPUMEHT, MO-
NeNb, TUTOTE3a, €AMHULIBI (PU3NYECKUX BEITUYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BEIeCTBa



(TBEpHoe, xKuaKOE, Ta3000pa3HOe), MEXaHUIECKOE ABMKEHNE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MIPSIMO-
JUHEHHOE), TPACKTOPHsI, PAaBHOACUCTBYIOIIAs cuia, nedopmarus (yrnpyras, TiacTHdeckas), HeBeCO-
MOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyath sBineHus (TuQQy3us, TEIIIOBOE ABIKEHIE YAaCTULL BEIIECTBA, PABHOMEPHOE ABIKEHHE,
HEPaBHOMEPHOE JBUKECHUE, MHEPLUS, B3AUMOJICHCTBUE TEJl, PABHOBECUE TBEPIBIX TEJI C 3aKPEIIIEHHOMN
OCBIO BpallleHHs], Iepeaaya JaBIeHUs TBEPABIMH TEIaMU, KUAKOCTSIMH U Ta3aMu, aTMoc(hepHoe TaBiie-
HUE, MJIaBaHUE TeJ, IPEBPALICHUS MEXaHUYECKOI YHEPIHH) M0 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOe SBJIICHHE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SIBJICHUN B OKPYKAIOIIEM MHUPE, B TOM YHCIIe
dbuznyecKue sIBICHUS B IPUPOJIE: TPUMEPHI ABHKEHUS C Pa3IMUYHBIMU CKOPOCTSIMH B )KMBOW M HEXXKUBOU
NpUpOJe, NECHCTBUE CHIIBI TPEHHS B IIPUPOJIC U TEXHUKE, BIMSIHUE aTMOC(HEPHOTO IAaBJICHUS HA KUBOK
OpraHu3sM, IJIaBaHUE PHIO, PbIUaryu B TeJle YEIOBEKa, MPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 33a]a4y B
y4eOHYI0, BBIICTSTH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3NUECKUX SIBIICHHIA;

OIKCHIBATh U3yYCHHBIE CBOWCTBA TN U (PU3UUECKHUE SBJICHUS, UCIIONB3Ys (PU3MUECKIE BETMYMHBI
(Macca, 00bEM, IIIOTHOCTD BEIIECTBA, BPEMS, yTh, CKOPOCTb, CPEAHSISI CKOPOCTb, CHIIA YIIPYTOCTH, CHJIa
TSDKECTH, BEC TeJNa, CUJia TPEHHUsI, AaBlieHue (TBEPAOTO Tena, JKUIKOCTH, Ta3a), BHITAIKUBAIOLIAs CUJla,
MeXxaHu4yecKas paboTa, MOIIIHOCTb, IJIEYO CHIIbI, MOMEHT CUJIbI, KOO (PHUIIMEHT 1MOIe3HOr0 AeUCTBUS Me-
XaHU3MOB, KHHETHYECKAasl U MOTEHIIMAIbHAS SHEPTHs ), IPU OMKUCAHUU MPAaBUIBLHO TPAKTOBATh u3nye-
CKUH CMBICIT MCIIOJIb3YEMbIX BEJIMYHH, NX 0003HAYCHUS M €UHULBI (PU3NIECKUX BEIUYNH, HAXOAUTh
(opMyIIbI, CBSI3BIBAIONINE JAHHYIO (PHU3UYECKYIO BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH rpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBJICHUS U IPOLIECCHI, UCIIOJIb3Ys MpaBUia CIOXKe-
HUS cui (BIIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoHn [lackans, 3akoH ApxumMmesa, IpaBUiIO paBHOBECHUS
pblyara (0J0Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHSI MEXaHMYECKON SHEPTUH, TIPU ITOM
JaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MAaTeMAaTUYECKOE BHIPAKEHUE;

O0BSACHATH (PU3HUECKUE SBIICHUS, TPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIEC U B KOHTEKCTE CUTYya-
U MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BhIABIATH IPUUNHHO-CIIEJCTBEHHBIE CBSA3H, CTPOUTH 00b-
SCHEHUE U3 1—2 JIOrMYecKuX 1IaroB ¢ onopoi Ha 1—2 U3yuyeHHBIX CBOMCTBA (PU3NUECKUX SBIEHUH, QU-
3UYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7a4u B 1—2 neicTBUS, UCIIONIb3Ys 3aKOHBI U (POPMYJIBL, CBSI3bIBAIOIINE (PU-
3MYECKHE BEJIMYMHBI: HA OCHOBE aHaJlM3a YCJIOBHUS 3a/1a4M 3allMChIBaTh KPATKOE YCIOBHE, MOACTABIATh
¢u3nyeckre BeTUUYHUHBI B OPMYIIBI U IPOBOJAUTH PAacUEThl, HAXOUTh CIIPAaBOYHbBIE JaHHBIE, HEOOXO01U-
MbI€ JIJIs peIlIeHHs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOJyYeHHOM (pu3nueckoil BEIMUMHBI,

pacrio3HaBaTh Mpo0JIeMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIH (U3NIECKUX METOOB, B OIUCa-
HUU UCCIIEJOBAHMSI BBIIENATH IPOBEPAEMOE NIPEAIIONOKEHNE (TUIIOTEY), Pa3InYaTh U HHTEPIIPETUPO-
BaTh NOJyYEHHBIN PE3yJIbTaT, HAXOIUTh OLIMOKH B XOJI€ OIbITA, 1E1aTh BHIBOJIBI 110 €70 PE3YJIbTaTaM;

MIPOBOJIUTH OTBITHI 1O HAOIIOICHUIO (PU3UYECKHUX SIBIEHUN WM (PU3UIECKUX CBOMCTB TeM: (op-
MYJIUPOBATh MPOBEPsEMbIE MPENOI0KEHUI, COOUPATh YCTAHOBKY U3 MPEUI0KEHHOTO 000pYA0BaHNUS,
3aMKChIBaTh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOBL;

BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CHIIBI U TeMIlepa-
TYpPBI C UCIIOJIb30BAaHUEM aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, 3aMTUCHIBATH ITOKA3aHUS TPHOOPOB C yUE-
TOM 33JJaHHOI a0CONIOTHOM MOTPENTHOCTH U3MEPEHNUH;

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCMOCTH OJTHON (PM3NUECKOM BETMYUHBI OT JPYroi C NCIOIb30Ba-
HUEM NPSAMBIX U3MEPEHUN (3aBUCUMOCTHU YT PAaBHOMEPHO JIBUKYIIETOCS TeJla OT BpPEMEHU JIBUKEHUS
Tena, CUJIbl TPEHUSI CKOJIbKEHHSI OT Beca Tella, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tell U HE3aBUCHMO-



CTH CHJIBI TPEHUS OT IUIOIIAZAN COIMPUKOCHOBEHMSI T€J, CUIIBI YIPYTOCTH OT YAJUHEHUS NPYKUHBI, BbI-
TaJIKMBAOLLEH CHUJIBI OT 00bEMA MOrPYKEHHOM YaCTH Tesla ¥ OT MJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMO-
CTH OT IUIOTHOCTH TeJa, OT IIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUHM IUIaBaHUS Tell, yCIOBUIM
paBHOBecHs pplyara M OJOKOB), y4acTBOBaTh B IUIAHMPOBAHHUU y4eOHOTO HCCIIEAOBaHUs, cOOMpaTh
YCTAHOBKY U BBITIOJHATH H3MEPEHHSI, CIICAYS MPEIJIOKESHHOMY IIJIaHy, (PUKCHPOBAThH PE3yJIbTaThl MOITY-
YEHHOW 3aBUCHUMOCTH (PM3NYECKUX BEJIMYUH B BUJIE MPEAJIOKCHHBIX TaOIUI U TPaQHKOB, /1€1aTh BbI-
BOJIbI 10 Pe3yJIbTaTaM MCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE M3MEpPEHUs (U3NYECKUX BEIUYMH (IUIOTHOCTh BEIIECTBA >KUIKOCTU U
TBEPJIOTO TeJa, CUJIa TPEHUS CKOJIbKEHNUS, JaBJIEHUE BO3/1yXa, BBITAIKUBAIOILAs CUIIa, IEHCTBYIOIIAs HA
HOrpyXEHHOE B JKUAKOCTh T€J0, KO3((UIMEHT MOJE3HOI0 JAEHCTBUSI IPOCTHIX MEXAHU3MOB), CIELYsI
NPEI0KEHHON MHCTPYKIMH: TIPU BBITOJHEHUN U3MEPEHH COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAUEHUE UICKOMOM BEIMUUHBI,

coO0III0/IaTh MpaBHiia TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1a0opaTOpHBIM 000pYIOBaHUEM;

yKa3bIBaTh MPUHLUIBI JCHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD, JHHA-
MOMETp, COOOIAOLINECS COCY/Ibl, OapOMETp, pbluar, MOABMKHBIA M HEMOABHKHBIN 00K, HAKJIIOHHAs
IJIOCKOCTb;

XapaKkTepu30BaTh MPUHIMIIBI I1EHCTBHSI U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMO-
poii Ha MX onucaHus (B TOM YHUCIIE: HOJIIUITHUKY, YCTPOUCTBO BOJOIPOBO/IA, THAPABIMYECKH Mpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, APEOMETP), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKHUX
SIBJICHUI U HEOOXOAMMBbIe (PU3MYECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

IPUBOIUTH IPUMEPHI (HAXOAUTH HH(GOPMAIHIO O IPUMEPAX ) MPAKTHIECKOTO UCTIONB30BaHuUs (-
3MYECKUX 3HAHUH B MTOBCEIHEBHOM KHU3HM [T 0OecrieueHus: O€30MacCHOCTH MPU 00pPAIeHNH ¢ TPpUodo-
paMM U TEXHUYECKHMH YCTPOMCTBaMH, COXpaHEHHUs 3/10POBbsl U COOJIIOAEHUS HOPM 3KOJIOIMYECKOIO
IIOBEJICHUS B OKpY’KaloIlel cpese;

OCYILECTBIIATh OTOOP MCTOUYHMKOB HH(pOpMaLuu B IHTepHETE B COOTBETCTBUU C 3a/laHHBIM ITOKC-
KOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U MYTEM CpaBHEHHUS Pa3IMYHbIX MCTOYHUKOB BbIJIE-
JSTh HHPOPMALIHIO, KOTOPast SIBJISETCS IPOTUBOPEUNBOM UM MOKET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh MPU BBINMOJIHEHUU Y4eOHBIX 3aJaHUi Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy usude-
CKOT'O CcOZiep KaHMsl, CIPaBOYHbIE MaTepHalibl, pecypchbl ceTu VHTepHeT, BiaaeTh NpuéMaMu KOHCIIEK-
TUPOBAHHUA TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpAaTKHE MMUCbMEHHBIE U YCTHBIE COOOIIEHUS! HA OCHOBE 2—3 HCTOYHUKOB
uHpopMannu (PU3NIECKOT0 COEPKAHUS, B TOM YUCIIE MyOIMYHO JIeN1aTh KpaTKHe COOOIIEHHUS O PE3yIlb-
TaTax MPOEKTOB MJIM Yy4EOHBIX UCCIIE0BAHU, IIPH ’TOM IPaMOTHO MCII0JIb30BaTh U3y4EHHbIH MOHATHIHA-
HBII anmnapar Kypca (pU3HMKH, COPOBOXIATh BBICTYIIJICHUE NIPE3EeHTaIMEH;

IPY BBIIOJHEHUH Y4eOHBIX NMPOEKTOB U MCCIEIOBAHUN pacripeaessaTh 00S3aHHOCTH B IpyIIe B
COOTBETCTBUU C IOCTAaBJICHHBIMH 3aJladaMM, CIEAUTH 3a BBHINOJIHEHUEM IIJIaHa JEHCTBUM, aleKBaTHO
OLICHUBATh COOCTBEHHBIN BKJIaJ B I€ATEIbHOCTh IPYIIIBI, BRICTpaUBaTh KOMMYHHKAaTUBHOE B3aUMO/EH-
CTBUE, YUUTHIBAs MHEHHE OKPYKAIOIIUX.

8 kiace

N3yuenune ¢pus3ukn B 8 Ki1acce HAMpaBICHO HA TIOCTHKEHUE 00 YJArOIIIMMUCS JTUIHOCTHBIX, METa-
NPEIMETHBIX U MIPEIMETHBIX Pe3yJIbTaTOB OCBOCHHUS y4eOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

1) TlatpuoTuyueckoe BOCIHTAHUE:

® [IPOSIBJIEHNE HHTEPECA K ICTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (hM3MUECKOil HayKH;

® [[EHHOCTHOE OTHOIIEHUE K TOCTUKEHUSIM POCCUUCKUX YUEHBIX (PU3HUKOB.

2) T'paxmaHckoe U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:



® TOTOBHOCTh K AKTUBHOMY YYaCTHIO B 00CYKICHUH OOIIECTBEHHO-3HAYUMBIX U dTHYECKHUX TPO-
0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (DU3HKY;
® OCO3HAHKE BaXXHOCTU MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B I€SITEIbHOCTH YU4EHOTO.

3) DcreTryeckoe BOCIHUTAHHUE:
® BOCIIPUSITHE DCTETUYECKUX KauecTB (U3MUECKOM HAyKH: €€ rapMOHUYHOTO IOCTPOCHHUS, CTPOTO-

CTH, TOYHOCTH, TAKOHUYHOCTH.
4) 1leHHOCTH HayYHOTO IMO3HAHWUSL:
® OCO3HAHME LIEHHOCTH (PU3UYECKON HAyKH KaK MOLTHOTO MHCTPYMEHTA O3HAHUS MUPA, OCHOBBI

Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIONICH KYJIbTYPHI;
® pa3BUTHE HAyYHOU JIF0O03HATEIBLHOCTH, HHTEPECA K UCCIIEA0BATENbCKON JEATEIbHOCTH.

5) dopmupoBaHKE KYIbTYPhI 3I0POBbs M IMOIIMOHAIBLHOTO OJIATOMOYYHSL:
® OCO3HaHME LIEHHOCTH 0e30macHoro obpasa *H3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHDPE,

BKHOCTH MPaBHJI O€30MACHOTO MOBE/ICHUS HA TPAHCIIOPTE, HA JOPOrax, C NEKTPUUSCKAM U TEIIOBBIM
000py/I0BaHHEM B JIOMAITHUX YCIOBUSX;

¢ cHhOPMHUPOBAHHOCTh HaBBIKA pe(IICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY W TaKOro ke
paBa y APyroro 4esioBeKa.

6) TpymoBoe BocuTaHHe:

® AKTUBHOC Y4YaCTHC B PCIICHHUU IPAKTUYCCKHUX 3aa4 (B paMKax CEMbHU, HIKOJIbI, rOpoO/Ja, Kpaﬂ)
TEXHOJIOTUYECKON U COLMAIbHON HAalPaBICHHOCTH, TPEOYIOUINX B TOM YUCIIE U (PU3NYECKUX 3HAHMIA;

® HTEPEC K MPAKTUIECCKOMY M3YUCHHIO TPO(ECCHIA, CBA3AHHBIX C QUBHKOM.

7) DKOJOrMYeCcKOe BOCIIUTAHHUE:
® OpUEHTAIMs Ha IPUMEHEeHHE (DU3UUECKUX 3HAHUI [Tl pelleHus 3a1a4 B 00JIaCTH OKpYXKaroIIei

cpezbl, IJIaHUPOBAHUS MOCTYIIKOB U OLIEHKU MX BO3MOXKHBIX IOCIEICTBUN AJISl OKpYXKaroIel cpeibl;

® OCO3HaHME III00ATBHOTO XapaKTepa YKOJOTHUECKUX MPOOJIeM U MMyTel UX PELICHHUS.

8) Apnanrarus 00y4aroIerocsi K M3MEHSIOIUMCS YCIOBHSIM COLIMAILHON U IIPUPOHOM CPEIbI:

¢ TOTPeOHOCTh BO B3aWMOJICHCTBUU TNPH BBITOJHEHUU WCCIICAOBAHUHA M MPOEKTOB (HU3UUECKOM
HAIMpaBJICHHOCTH, OTKPBITOCTH ONBLITY U 3HAHUAM JAPYTHUX;

@ [IOBBIIICHUEC YPOBHSA CBOEH KOMIETEHTHOCTH YCpe3 NPAaKTUICCKYIO ACATCIIBHOCTD,

¢ [10TpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWH, B TOM 4ucie GOPMYIMPOBATH HJIEH, TOHATHS,
TUIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

® OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

e [IJITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA;

® CTPEMJICHUEC aHATTU3UPOBATH U BBIABJIATH B3AUMOCBA3H IPUPOJBI, 06HIGCTBa 1 3KOHOMHKH, B TOM
YHCIIe C UCTIOb30BaHUEeM (PU3HYECKIX 3HAHHA;

® OIICHKA CBOMX JCHUCTBUI ¢ yUETOM BIMSHHUS HA OKPYXKAIOIIYIO CPEAY, BO3MOXKHBIX TTTOOAIBHBIX
IIOCJIE/ICTBHM.
METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHUBEpPCAIbHbIE y4eOHbIe eiicTBusA ba3o-
BbI€ JIOTHYECKHEC HeﬁCTBHﬂ:
® BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIEC IPU3HAKU OOBEKTOB (SIBICHUI);

® YCTAaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIMKU, OCHOBAHMS JIsl 00OOIICHHS U CpaB-
HEHMUS;

® BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBaeMbIX (haKTaX, JaHHBIX U HaOJ01e-
HUSX, OTHOCSIINXCS K (DU3MUECKUM SIBICHUSIM;



® BEISIBJIATH IPUUMHHO-CIICACTBEHHBIE CBS3H NPU U3YUYEHUH (DPU3MUYECKUX SBICHHIA M MPOIIECCOB;
JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUH, BbIIBUTATh TUIIO-
TE€3bI O B3aMMOCBA3SIX (PU3NUECKUX BEIUYUH;

® CAaMOCTOSITEJIBHO BBIOMpATh CIIOCO0 pemieHust y4eOHOH (u3nveckoil 3ama4yn (CpaBHEHHE He-
CKOJIbKMX BapHaHTOB pelIeHUs], BbIOOp Hanbosiee NOIXOSIIET0 ¢ Y4ETOM CaMOCTOSITEIbHO BBIJIEICH-
HBIX KPUTEPHUEB).
Ba3oBrble ucciienoBareLCcKue eHCTBHA:

® 1ICII0JIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMUS;

® [IPOBOJIUTH TI0 CAMOCTOSITEIbHO COCTABICHHOMY IIJIaHY OIIBIT, HECIIOKHBIM (PU3UUECKUl HKCIIe-
PHMEHT, HeOOJIBIIIOE UCCTeI0OBaHNE (PU3NUECKOTO SIBICHHS,

® OIICHMBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOTYYEHHYIO B XOJI€ UCCIIEO0-
BaHUs WIM SKCIIEPUMEHTA;

® CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOIIEHHS W BBIBOJBI IO pPE3yjibTaTaM MPOBEIEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIICIOBAHNUS;

® IPOTHO3UPOBATH BO3MOXKHOE AalibHEHIIIee pa3BUTHE (PU3NUECKHUX MPOIECCOB, a TAKKE BBIIBU-
raTh NPEANOI0KEHH 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTaX.
Pa6ora ¢ undgopmanmeii:

® IPUMEHSATH PA3IUYHbIE METO/Ibl, HHCTPYMEHTHI M 3allpOChl MPU MOUCKE B 0TOOpe MHbOopMaIuu
WM JaHHBIX ¢ yYETOM MPEAJIOKESHHON yueOHOH pusmueckoii 3a1auu;

® aHAJIM3UPOBATH, CUCTEMAaTU3UPOBATh U MHTEPIPETHUPOBATh MHPOPMALIMIO PA3TUYHBIX BUIOB U
dbopM npencTaBieHUS;

® CaMOCTOSITEIPHO BBIOMPATh ONTUMAIBHYIO (OpMY IpeacTaBieHus WHGOPMALUU U UILTIOCTPU-
pOBaTh pelacMble 3aJja4l HECIIOKHBIMU CXEMaMU, JuarpaMmmamu, HHOU rpadukoi U UX KOMOUHAIIH-
SMU.
KoMmyHHKaTHBHBIE YHHBepCaJbHble YUeOHbIe 1eiicTBHS

OO01ieHue:

® B X0/1€ 00CYXJIeHHs y4eOHOro MaTepHaia, pe3ybTaToB JJabOpaTOPHBIX pabOT U MPOEKTOB 3a/a-
BaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOM TeMbl U BBICKA3bIBaTh WJEH, HAIlCIEHHbIC HA peIleHHe 3a-
Jlauy ¥ ToJiiepKaHue 01aroxenareaIbHOCTH OOLICHMS;

® COTIOCTABIIATh CBOU CYXKICHUS C CYKJICHUSIMU IPYTHX YUACTHUKOB JIUasiora, 0OHapyKUBaTh paz-
JMYUE U CXOJICTBO MO3ULMH; BBIPaXaTh CBOIO TOUYKY 3pEHMS B YCTHBIX M MMUCbMEHHBIX TEKCTax; IyO-
JMYHO MPECTABIATh PE3YJIbTAThl BBITOJHEHHOTO (PU3HUECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIeI0BaHMS,
MIPOEKTA).

CoBMecTHas IeATeNTbHOCTD (COTPYAHHUECTBO):

® [IOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAaHAHON 1 MHIUBHIyaJbHON pabOTHI PH peltie-
HUM KOHKPETHOM (pn3HYecKOil MpoOsIeMsl;

® [PUHUMATh L€ COBMECTHOW AESITEIbHOCTH, OPIaHU30BbIBATh JEUCTBUS MO €€ JTOCTHXKEHUIO:
pacrpenesaTh poyid, 00CYKJIaTh MPOLIECCHl M PE3yIbTaThl COBMECTHOM paboThl; 00001aTh MHEHUS HE-
CKOJIBKUX JIFOZEH;

® BBITIOJIHATH CBOIO YaCTh pabOThI, IOCTUrasi KAUECTBEHHOTO Pe3yJibTaTa [0 CBOEMY HaIllPaBJICHUIO
U KOOPJIUHUPYS CBOU JACUCTBUS C APYTUMH WICHAMHU KOMaHIbI;

® OIIEHMBATh KAYECTBO CBOETO BKJIa/Ja B OOUIMI MPOAYKT 1O KPUTEPHSIM, CAMOCTOSITENILHO Cop-
MYJUPOBAHHBIM YYaCTHUKaMH B3aUMOJIEHCTBUSI.
PerynsiTuBHbIe YHHBeEpcaJbHble YueOHbIe AelicTBUS
Camoopraau3arusi:



® BEISIBJIATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYalUsAX, TPEOYIOUINX JJIs perieHus: pusuye-
CKHX 3HAHMWI;

® OPUEHTHUPOBATHCA B PA3JINYHBIX IOIX0aX PUHATHS pelIeHUH (MIHINBUYaIbHOE, IPUHATHE pe-
LIEHUs B TPYIIIE, IPUHATHE PELLICHUIN TPYIION);

® CAaMOCTOSITEJIBHO COCTABIIATH AJITOPUTM PEUICHUs (PU3MUECKON 3a/1a4H MU IIJIaHa UCCIIEIOBAHUS
C Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh IIpE/IjIaracMble Ba-
PUAHTBI PELICHU;

e Jies1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN UHTEJIEKT:
CaMOKOHTpOJIb:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IIpe/ylaraTh IJ1aH €€ N3MEHEHNUS;

® O0BSCHSTH IPUUUHBI TOCTHKEHUS (HE TOCTUKEHHUS) PE3YIIbTAaTOB I€ATEIbHOCTH, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPEKTUBBI B JIETEILHOCTh (B TOM YMCJIE B X0 BBIIIOJHEHUS (PU3NYECKOTO HCCIIE0-
BaHUs WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSTENILCTB, U3MEHUBIIHUXCS CUTYalMi, YCTAHOBJIEHHBIX
OLIMOOK, BOSHUKIIHNX TPYIHOCTEH;

® OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSM.
OMOIMOHAIBHBIA UHTEIIEKT:

® CTaBHUTH ce0s HA MECTO APYroro YeJIOBEKa B XOe CIopa WK JUCKYCCHH Ha HAYYHYIO TEMY, 10~
HUMAaTbh MOTHUBBI, HAMEPEHMSI U JIOTUKY JPYIoro.
[TpunsTHe ceds u Apyrux:

 [IPU3HABATH CBOE MPABO HA OIMOKY MPH PEUICHUH (PU3NYECKUX 3aa4d UM B yTBEPIXKIe- HHUSIX Ha
Hay4yHbIE TEMBI U TAKOE XK€ MPABO IPYIroOro.

IMPEAMETHBIE PE3YJIbTATHI
K koH1y o0y4enus B 8 kiacce rnpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh

c(hOpMHUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUMN:

WCIIOJIH30BATh MOHSATHUS: Macca U pa3Mephbl MOJIEKYJI, TETIJIOBOE JIBH)KEHHE aTOMOB U MOJIEKYJI, ar-
peraTHbIe COCTOSIHHS BEIIECTBA, KPUCTAIIMYECKHE U aMOp(HbBIE Tella, HACBIIIEHHBIN 1 HEHACHITIICHHBIHA
nap, BIQXHOCTh BO3J/lyXa, TEMIEpaTypa, BHYTPEHHSS dHEPTrusi, TEIJIOBOM JIBUTATENb, JIEMEHTAPHBIN
ANEKTPUUECKUH 3apsijl, SJIEKTPUUECKOE IMOJIE, MPOBOJHUKU U JUDJIEKTPUKH, TOCTOSHHBINA 3JIEKTpUYe-
CKHMH TOK, MarHUTHOE TIOJIE;

pa3inyath sSBIEHUS (TEMJIOBOE PAacIIUPEHHE U CKaTHe, TeIUlonepenaya, TerIoBOe paBHOBECHE,
CMauMBaHHE, KaNWIISPHBIE SBICHUS, UCTIApEeHUE, KOHCHCAlNs, IIJIaBJICHHUEe, KpUCTATHU3alus (OTBEp-
JIeBaHNE), KUTIEHUE, TerIonepeaada (TerIonpOBOIHOCTh, KOHBEKIIUS, U3IYICHHE), JICKTPU3ALIUS Tell,
B3aUMOJICHCTBUE 3aps0B, EUCTBHS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3aUMOJICHCTBUE
MarHuTOB, IEHCTBUE MAarHUTHOTO MOJISl HA TPOBOIHUK C TOKOM, SJIEKTPOMArHUTHASI UHIYKIIUS ) TIO OTTH-
CaHUIO MX XapaKTEePHBIX CBONCTB U Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBIIC-
HHE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SIBICHUN B OKPYKAIOIIEM MHUPE, B TOM YHCIIe
dbuznyecKue sBICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KAMIUTSIPHBIE SIBJICHUSI B IPUPOJE, KpU-
CTaJIBl B Ipupoje, uznydenue ComHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI, 00pa30BaHHE POCHI,
TyMaHa, UHesl, CHETa, dJICKTPUUIECKUE SIBJICHHS B aTMOC(EpPE, dJIEKTPUUECTBO JKUBBIX OPTaHU3MOB, Mar-
HUTHOE TT0JIe 3eMJIH, Ipeii¢ MOIF0COB, PO MATHUTHOTO TTOJIS JIJIS )KU3HU Ha 3emiie, TIOJISIPHOE CUsTHUE,
MIPU 3TOM TEPEBOJUTH MPAKTUUECKYIO 337a4y B y4eOHYIO, BBIICIATh CYIIECTBEHHBIE CBOWCTBA (MpH-
3HAKM) (PU3NUECKUX SBICHMUIA;



OTKCHIBATh U3yYCHHBIE CBOMCTBA TN U (GPU3UUYECKUE SIBICHUS, UCTIOIb3Ysl (PU3NUECKIE BETUIUHbI
(Temmieparypa, BHyTpEHHSS SHEPT UL, KOJIMYECTBO TEIUIOTHI, yAeIbHas TeIJI0OEMKOCTh BEIIECTBA, YACIb-
Has TCTJIOTA IIJIaBJICHUA, YACIbHAA TCIJIOTA Hap006pa30BaHI/I$I, yAacibHas TCIUIOTa CropaHus TOIIMBA,
KOB(I)(i)I/II_[I/ICHT IIOJIE3HOT'O ,Hef/'ICTBI/ISI TEIIOBOM MalllMHbI, OTHOCUTCIIbHAA BJIIAJKHOCTH BO3/1yXa, 3JICKTPH-
YeCKHil 3aps, CHla TOKa, 3JIEKTPUUECKOE HAIPSKEHNE, COIPOTUBIIEHNUE IPOBOHUKA, YAEIBHOE COIPO-
TUBJICHUE BEIECTBA, pab0Ta U MOIIHOCTH JJIEKTPUUYECKOTO TOKA), IPU OMUCAHHUH MPABIIBHO TPAKTO-
BaTh (PU3UYECKUI CMBICT UCHOJIb3YEMbIX BEIMYMH, 0003HAYCHUS U €AMHUIIBI (PU3MUECKUX BEITUYMH,
HAXOJUTh (DOPMYJIBI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BETUUMHAMU, CTPOUTD
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIIUMYUH;

XapaKTepu30BaTh CBOMCTBA Tell, (GU3HUECKUE SIBICHUS U MPOIECChI, UCTIOIb3Ysl OCHOBHBIE MOJIO-
YKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHUS BEILECTBA, IPUHIIMII CYNEPIIO3ULIUU TTOJIEeN (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsna, 3akoH Oma i ydacTKa Lenu, 3aKoH J[oyns—
Jlenta, 3aK0H COXpaHEHUs SHEPTUH, TIPH ITOM J]aBaTh CIIOBECHYIO (DOPMYIIHMPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTU4eCKOe BHIPAXKCHHUE;

00BACHATH (PU3MUECKHE MPOIIECCHl U CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYyallul Mpak-
TUKOOPUEHTHUPOBAHHOTO XapaKTepa: BISABISATH IPUUNHHOCIEACTBEHHBIE CBS3H, CTPOUTH OOBICHEHUE U3
1-2 norudeckux MIaroB ¢ onopoi Ha 1—2 U3yueHHBIX CBOMCTBA (PU3NUECKUX SBICHUM, (PU3NUECKUX 3a-
KOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€éTHbIC 3aJa9u B 2—3 JeWCTBUS, UCIIONIB3YS 3aKOHBI U (DOPMYJIBI, CBS3BIBatOIINE (Hu-
3UYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJ]a4M 3alIMChIBATh KPATKOE YCIOBUE, BHISBISATH HE-
JOCTaTOK JAHHBIX JUIS PEIICHHs 33/1a4H, BEIOUPATh 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE IS €€ PeLICHHS,
MMpOBOAUTH paC'-IéTI)I M CpaBHUBATDH ITOJTYUCHHOC 3HAUCHUC (1)I/ISI/I‘-I€CKOI\/JI BCJIIMYNHBI C U3BCCTHBIMU [aH-
HBIMH;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUTH MPU MOMOIIN (GU3UYECKUX METO/I0B, HCIIOb-
3ysl ONKMCAaHUE UCCIICIOBAHMSI, BBIACIATH IPOBEPSEMOE MPEAINOI0KEHHUE, OLICHUBATh MPABUIBHOCTH T0-
psiKa MPOBEACHUS UCCIIeI0OBAaHUS, JIe1aTh BHIBOJIBI;

MPOBOJMTH OTBITHI MO HAOMIOACHHUIO (PU3HUECKUX SBICHUN WU (PU3NIECKIX CBOWCTB Tel (Karmi-
JISIpHBIE SIBJICHUS, 3aBUCUMOCTH JJaBJICHUS BO3AyXa OT ero o0béma, TemrepaTypbl, CKOPOCTH Mpoliecca
OCTBIBaHUS U HArPEBAHUS MIPHU U3TyYEHUHU OT I[BETa U3Tydaromiel (TIOorIomaroieii) MoBepXHOCTH, CKO-
POCTh UCIIAPCHHA BOABLI OT TEMIICPATYPHI )KUAKOCTHU U IIJIOI[AAN eé IMOBEPXHOCTH, DJICKTPU3ALHA TCIT U
BSaHMOI[CI\/JICTBI/Ie OJICKTPHUYCCKUX 3apsAa0B, BSaI/IMOI[CI\/'ICTBI/Ie MOCTOAHHBIX MAarHuTOB, BU3Yyallu3alWsa
MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB, IEUCTBUSI MArHUTHOTO TOJISI HA MPOBOAHUK C TOKOM, CBOM-
CTBa AJIEKTPOMArHMWTa, CBOMCTBA 3JEKTPOJBUTATENS MOCTOSHHOTO TOKa): (OpMYyIUPOBATH MpOBEpse-
MBI€ TIPEIMOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHUS, OMTUCHIBATH XOJ OMBITA
U GOpMYyIHUPOBATH BHIBOJIBI;

BBITIOJIHATD MPSAMBIC U3MEPCHHUA TEMIICPATYPhI, OTHOCHUTEIIFHOH BIIAYKHOCTH BO31yXa, CUJIbI TOKA,
HAIpPs>KCHUA C UCITOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB 1 JaTYNKOB (1)I/ISI/IIIGCKI/IX BCJIMYMH, CPABHHUBATDH
pe3yNbTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHON (DM3UYECKOM BEJIMUMHBI OT APYTOM C UCTIOIB30Ba-
HUEM TMPSIMBIX U3MEPEHH (3aBUCUMOCTh CONIPOTHUBIICHUS MPOBOJIHUKA OT €ro JUIMHBI, TUIOIIAIU TOTIe-
PEYHOr0 CEYEHUsI M YIENbHOI'O CONPOTHBJICHUS BEIECTBA MPOBOJHMKA, CUJIbI TOKA, UIYILIETO Yepe3
MIPOBOJIHUK, OT HAIPSDKEHUS Ha MPOBOJHUKE, UCCIIEI0BAHKE MTOCIEI0BATEILHOIO U NAPAJLJIEIBLHOTO CO-
€IMHEHUI TIPOBOIHUKOB): TNIAHUPOBATH UCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBITTOJIHATH U3MEPEHUS,
ciemys mpeaioKeHHOMY TUTaHy, UKCHPOBATh PE3ybTAThI MOJYyUYEHHON 3aBUCHMOCTH B BUJIE TAOIUIT U
l"paCbI/IKOB, ACJIaTh BBIBOAKLI 110 PE3YyJIbTaTaM MCCICAOBAHMA,



IPOBOANTH KOCBEHHBIE N3MEPEHHS (PU3NIECKUX BEINUNH (yAeIbHas TEIUIOEMKOCTh BEIIECTBA, CO-
IPOTUBIICHHE ITPOBOJHNKA, pab0Ta ¥ MOIIHOCTH 3JIEKTPHYECKOTO TOKA): INIAHUPOBATh U3MEPEHHS, CO-
6I/IpaTb SKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CJICAYA HpeI[J’IO)KeHHOfI HUHCTPYKIMU, U BBIYUCIATH 3HAYCHHUC
BCJIMYHHBI,

coOIIIO/IaTh MpaBHiia TEXHUKH O€30MIaCHOCTH MpH paboTe ¢ 1a00opaTOpHBIM 000pYIOBAaHHUEM;

XapaKTepU30BaTh IPUHLMIIBI JEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMICTB C OIO-
poii Ha MX omuMcaHus (B TOM YHCJIE: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETD, ITapoBasi TypOuHa, amIiep-
METp, BOJIETMETP, CYETUHK DICKTPHUECKON YHEPTHH, HIEKTPOOCBETUTEIbHBIEC TPUOOPHI, HarpeBaTEIIb-
HBIE JIEKTPONPHOOPHI (IPUMEPHI), SIEKTPUUYECKUE MTPEJOXPAHUTEIH, YJICKTPOMArHuT, IEKTPOIBUTa-
TEJIb MOCTOSIHHOTO TOKA), HCIIOJIb3Ys 3HAHMSI O CBOMCTBAX (PU3MYECKUX SBICHUN U HEOOXOIUMBIE (H3H-
YECKUE 3aKOHOMEPHOCTH;

pacIio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHUCTBA U U3MEPHUTEIbHBIC TPUOOPHI IO CXEMaM H CXe-
MaTHUYHBIM PUCYHKaM (PKUJKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUIATEIb BHYT-
PEHHETO CropaHus, JJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI DJICKTPUUECKHUX IeNel C Imocie1oBa-
TENBHBIM M TapauICIbHBIM COSMHEHNEM 3JIEMEHTOB, pa3jindas yCJIOBHBIE 0003HAYEHUS HJIEMEHTOB
JIIEKTPUIECKUX IICTICH;

NPUBOJHUTH IPUMEPHI (HAXOIUTh HHYOPMALIUIO O IpUMepax ) NPaKTHYECKOTr0 NCIIONIb30BaHus (u-
3WYECKUX 3HAaHHW B IMOBCEAHEBHOM JKMU3HU /sl 00ecredeHus: 0€30IMacHOCTH MpH 00palieHny ¢ mpuodo-
paMu ¥ TEXHUYECKUMH yCTPOWCTBAMH, COXPAHCHHS 3[0POBbSI M COOJIIOJICHUS HOPM 3KOJIOTHYECKOr0
MOBEJICHUS B OKPYKAIOLIEH CPENE;

OCYIIECTBIIATh MOUCK HH(pOopMalnu (HU3NYECKOro coaepxanus B IHTepHeTe, HA OCHOBE UMEIO-
oxcs 3HAaHUH U Hy’TeM CpaBHCHHA AOIIOJHHUTECIbHBIX UCTOUYHHUKOB BBIACIATDH I/IH(bOpMaIII/IIO, KOTOpas
SIBJISIETCSI TPOTUBOPEUUBON MM MOXKET OBITh HEZOCTOBEPHOIA;

UCIIOJIL30BATh TPH BBIMOJHEHUN YYE€OHBIX 33/IaHHH HayYHO-TIOYJISIPHYIO JINTepaTypy dusnde-
CKOTO COJIep KaHUsl, CIIPAaBOYHBIE MaTepUalIbl, pecypchl ceTu MHTepHeT, BiIajeTh npuéMaMu KOHCIIEK-
THUPOBAHUS TEKCTa, MpeoOpa3oBaHusl HHHOPMALIUK U3 OJHOH 3HAKOBOM CUCTEMBI B APYTYIO;

co371aBaTh COOCTBEHHBIE MUCHMEHHBIEC H KPaTKUeE YCTHBIE COOOIIeH s, 000011ast nHpopMaIuio u3
HECKOJIBKUX UCTOYHHUKOB (1)I/ISI/I‘-I€CKOFO COJZCpIKaHuAd, B TOM YUCJIIC HY6J'II/I‘-IHO MNpEaACTaBJIATh PE3YJIbTaThbl
IIPOEKTHOM MJIM MCCIIEIOBATEIBCKOM AESITEIBHOCTH, IIPA ’TOM IPAMOTHO MCIOJIb30BaTh H3y4YEHHBIN 110-
HATUHHBIN anmnapat Kypca GU3UKH, COPOBOKIATh BHICTYIIJICHUE NTPE3EHTAlUEH;

IPYU BBIMOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIEJOBAaHUM (PU3NYECKUX IPOLECCOB PaCHpPENEsTh
0053aHHOCTH B IPYIITE B COOTBETCTBUH C TIOCTABICHHBIMH 337a4aMH, CIICAUTH 32 BHIIOJIHEHUEM TUIaHa
JeWCTBUI M KOPPEKTUPOBATH €0, aJIeKBATHO OLIEHUBATh COOCTBEHHBII BKIIAJl B ICSITEIbHOCTD TPYIIIIEI,
BBICTPaNBAaTh KOMMYHHKATUBHOE B3aMMOJICHCTBHE, IPOSBIISASL TOTOBHOCTD pa3peniaTh KOHQIUKTHI.

9 kaace

N3ydyenue Gpusnku B 9 Kilacce HampaBlIeHO Ha JTOCTH)KEHHE O0YYarOIMMUCS JINYHOCTHBIX,
MeTa- PEJAMETHBIX M MPEJAMETHBIX Pe3yIbTaTOB OCBOCHHS y4eOHOTO MpeaMeTa.

JIMUHOCTHBIE PE3YJIbTATBI

1) TlaTpmoTuyueckoe BOCIHTAHUE:

® IPOSIBJICHNE MHTEPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOI (PH3MYECKOM HAyKu;

® [[EGHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX (PU3UKOB.

2) Fpa)K,Z[aHCKOC H IYXOBHO-HPAaBCTBCHHOC BOCIIUTAHUC!:
® 'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6CY)KJIGHI/II/I O6H.[€CTB€HHO-3H3‘—II/IMI)IX N OTHYCCKUX IIPO-

0JieM, CBSI3aHHBIX C MIPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (PU3HKY;
® OCO3HAHKE BAJKHOCTU MOPAJIIBHO-ITUYECKUX IPUHIIUIIOB B IEATEIBHOCTH YUEHOTO.
3) DcreTHuecKoe BOCIIMTAHHUE:



® BOCIIPHSITHE CTETUYECKIX Ka4eCTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO IIOCTPOEHUS, CTPOTO-
CTH, TOYHOCTH, JAKOHUYHOCTH.

4) 1leHHOCTH HAYYHOTO MMO3HAHUSL:

® OCO3HaHME LIEHHOCTH (PU3NYECKON HAayKH KaK MOLIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIONICH KYJIbTYPHI;

® pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TEIbHOCTH.

5) ®dopmupoBaHUE KYJIBTYPhI 30POBbS U SMOLMOHATBHOTO OJIArOTIOTYYHSL:

® OCO3HAaHHME LIEHHOCTH 0e30MacHOro o0pas3a HU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTH MpaBUiI 0€30IaCHOT0 MOBEICHUS Ha TPAHCIIOPTE, HA AOPOrax, C AIEKTPUUECKUM U TETNIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

e chopMHpPOBAaHHOCTH HaBBIKA PEQIICKCHH, MPU3HAHKE CBOETO IpaBa HA OMIMOKY W TAKOTO XKe
IIpaBa y Ipyroro 4ejoBeKa.

6) TpymoBoe BoCUTaHHE:

® AKTMBHOE y4YacTHE B PEIICHUU MPAKTHUYECKHUX 3a7ad (B paMKaX CEeMbH, IIKOJbI, TOPOAa, Kpas)
TEXHOJIOTUYECKOH 1 COLMAIbHOW HANPaBIEHHOCTH, TPEOYIOIINX B TOM YUCIIE U (PU3MUECKUX 3HAHUA;

® HTEpEC K MPAKTUYECKOMY H3yUeHUIO0 Mpodeccuii, CBI3aHHBIX C (PUBUKOM.

7) DKOJOrHYeCKOe BOCIIUTAHHUE:

e  OpHEHTalUs Ha MpUMEHeHue (PU3MUecKUX 3HAHWI Ui peuIeHus 3a/1a4 B 00J1acTu
OKPY>KaIOIIEeH Cpefibl, TIIAaHUPOBAHUS MOCTYIKOB U OIIEHKM UX BO3MOXHBIX TMOCJEICTBHM ISt
OKpYKarollEeH Cpeibl;

®  OCO3HaHHE INI0OATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX PelIeHusl.

8) Apnanrariusi 00y4aroIerocs K U3MEHSIONIMMCS YCIOBUSAM COMATBHOMN U MPUPOTHON CPEIBI:

e  MOTPeOHOCTH BO B3aMMOACHCTBUM NPU BBHIMOJIHEHUU HCCIEAOBAHUNA U MPOEKTOB
buznyeCcKOil HalIPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

®  T[IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEATEIbHOCTh;

e  MOTpeOHOCTH B ()OPMUPOBAHUN HOBBIX 3HAHUM, B TOM YHCIIE (POPMYIIUPOBATH HJICH,
MIOHSITHS, TUITIOTE3bI O (QU3NYCCKUX 0OBEKTAX U SIBICHUSX;

° OCO3HaHUE JIe(PUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B oOnactu (hu-
3WKH;

®  [UJIAHUPOBAHUE CBOETO PA3BUTHUS B MPHUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUII;

e  CTpeMIIEeHHE aHAJIM3UPOBATH U BBISBIISITH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U KO-
HOMHKH, B TOM YHCJIE C UCTIOIb30BaHNEM (PU3NYECKUX 3HAHMIA;

®  OIICHKA CBOUX JCHUCTBUMN C YUETOM BJIMSIHUS HAa OKPYXKAIOIIYIO CPELY, BOZMOKHBIX
rI100aJIbLHBIX TTOCIIEACTBHM.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIE yHUBEpPCAJIbHbIE YueOHbIe neiicTBus ba3o-
Bbl€ JIOTHYEeCKHE 1eiiCTBUS:
® BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbBIE TPU3HAKN O0OBEKTOB (SIBJICHUN );

® YCTaHABIIMBATH CYIICCTBCHHBIN MPU3HAK KiIacCU(DUKAIMK, OCHOBAHUS I OOOOIICHHS U CpaB-
HEHUS;

® BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax, NTaHHBIX U HAOIIO/1e-
HUSAX, OTHOCSTIMXCS K (DU3UYICCKUM SIBIICHUSM;

® BBISIBIISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U MPHU U3yYEHUH (DU3MYECKHX SIBICHUN W TIPOIECCOB;
JIENIaTh BBHIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U UHAYKTUBHBIX YMO3AKITIOUEHUMN, BBIIBUTATh THUTIO-
TE3bI O B3aMMOCBS3SIX (PHU3UYECKHUX BEIIHUNH;

® CaMOCTOSITEIPHO BBIOMpATh Croco0 perieHus y4eOHO# ¢u3nueckoil 3agaun (CpaBHEHUE He-
CKOJIbKMX BapHAHTOB pEIIeHHUs], BEIOOp Hanbosiee MOIXOISIIEeT0 ¢ YIETOM CaMOCTOSTENHHO BBIJEICH-
HBIX KPUTEPHEB).



ba3zoBble ucciieqoBaTe1bCKHE AeiCTBUSA:

® [ICII0JIb30BATh BONPOCHI KaK UCCIIE0BATEIbCKUI MHCTPYMEHT IIO3HAHUS;

® [I[POBOJIUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIA (pU3MUecKuii 3Kcrie-
PUMEHT, HeOOJIbIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBJICHMUS;

® OIICHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOITYYEHHYIO B X0J/I€ HCCIIEI0-
BaHUs WIH SKCIIEPUMEHTA;

® CaMOCTOATENIHO (pOopMyNIupoBaTh OOOOLICHHS W BBIBOJABI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJII0/IEHU S, OIIBITA, UCCIIEJOBAHMSI,

® [[POrHO3UPOBATh BO3MOXKHOE JalibHEIee pa3BUTHE (PU3UUECKUX IPOLIECCOB, a TAaKXKe BbIJIBU-
raTh IPEINOI0KEeHUs 00 UX Pa3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTaX.
Pabora ¢ nndopmanmeii:

® [IPUMEHATh PA3JIMYHbIE METObl, THCTPYMEHTHI M 3aIPOCHI IIPU MIOUCKE U 0TOOpe MH(pOpMaLuu
WIN JaHHBIX ¢ yYETOM MPEATIOKESHHON yueOHo# pusnueckoii 3a1auu;

® AHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATh MH(POPMALIUIO Pa3IMYHbIX BUJIOB U
dbop™m mpeacTaBIeHUs;

® CaMOCTOSTEJIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeAcTaBIeHUs] HH(OPMALMKU U UILTIOCTPU-
pOBaTh pelaeMble 3aJ1aul HECIOXKHBIMH CXEMaMU, AMarpaMMaMy, MHOM rpaduKoil U ux KoMOUHaIM-
SMHU.
KoMMyHuKkaTHBHBIC YHHBepcaJIbHbIe y4eOHbIe 1eliCTBUS

OO01ieHue:
® B X0/1¢ 00CYXJIeHHs y4eOHOro MaTepHala, pe3yJibTaToB JIA0OPATOPHBIX PadOT U MPOSKTOB 3a/1a-

BaTh BOIPOCHI M0 CYIIECTBY 00CYX/IaeMOI TeMbI U BbICKa3bIBaTh UJICU, HAIICIICHHbIC HA PEIICHHUE 3a-
Ja4¥ ¥ MOJIZIEp>KaHne 0J1arokKeaTeIbHOCTH OOIIEHNS;

® COTIOCTABJISATH CBOM CYXKJEHUS C CY)KJICHUSIMU JIPYTUX YYaCTHUKOB AMAiora, OOHapyUBaTh pas-
JUYKE U CXOJICTBO MO3ULIMK; BBIPAXkKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX; MyO-
JIUYHO MPEACTABIIATh PE3YIHTATHI BBITOJHEHHOTO (PU3NYESCKOTO OTBITA (IKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTA).

CoBMecTHas IeATeTbHOCTD (COTPYAHHUECTBO):

® IOHUMATh U UCIOJIH30BaTh MPEUMYIIIECTBA KOMAaHHOW U UHIUBUIYaIbHOU pabOTHI MU pellie-
HUU KOHKPETHOH Qu3ndeckoi mpoOiieMsl;

® IPUHUMATH e COBMECTHOW JCSITEILHOCTH, OPTaHU30BBIBATh JICUCTBUS 0 €€ JIOCTHKCHUIO:
pacmpeaensiTh Poju, 00CYkKAaTh MPOLIECCHl U PE3yIbTaThl COBMECTHON paboThl; 060011aTh MHEHUS He-
CKOJIBKHX JIIOJICH;

® BBITIOJTHSATH CBOIO YaCTh PA0OTHI, IOCTHTask KAYECTBEHHOTO Pe3ybTaTa 10 CBOEMY HAITPABJICHUIO
Y KOOPAMHUPYS CBOU JCUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI;

® OIICHUBATH KAYECTBO CBOETO BKJI/Ia B OOIIMI MIPOAYKT 1O KPUTEPHSIM, CAMOCTOSITEIILHO Cop-
MYJUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.
PeryasiTuBHbIe YHUBEpCcaJIbHbIE YueOHbI€ AeiicTBUSA

Camoopranu3zanusi:
® BBISIBJISITH IIPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsAX, TPEOYIOIIMX Ui pemieHus puznye-

CKHX 3HAHMI;

® OPUEHTHPOBATHCS B PA3IINYHBIX IOJIX0aX MPUHATHS peLIeHUH (MHAUBUIYyaIbHOE, IPUHSITHE pe-
HIEHUs] B TPYIIIe, IPUHATHE PEIIeHUH TPYIIoi);

® CAaMOCTOSITEJILHO COCTABIIATh AJITOPUTM PELIeHUs PU3MUECKON 3a/1a4H MU IIJIaHa UCCIIEIOBAaHUS
C YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaraeMble Ba-
PHAHTBI PELICHU;



e fieniaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.
CaMOKOHTPOJIb, SMOLMOHATBHBIN HHTEIIIEKT:
CaMOKOHTPOJIb:

® 1aBaTh a/ICKBATHYIO OIICHKY CHTYallUU U MpeajiaraTh IUlaH e€ N3MEHEHHS,

© O0BSICHATH MPUYMHBI TOCTHKEHUS (HE JOCTIKEHHS) PE3yIbTaTOB AEATEIbHOCTH, JaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTUBHI B JICTEILHOCTH (B TOM YHCJIE B XOJ BBITIOJIHEHUS (PU3MUECKOTO UCCIIEA0-
BaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MEHUBIIUXCS CUTYallMid, YCTAHOBJICHHBIX
OIMOOK, BOSHUKIINX TPYIHOCTEH;

® OI[CHMBATh COOTBETCTBHE PE3yJIbTaTa LIETU U YCIOBUSM.
OMOLMOHATIBHBIN MHTEIIEKT:

® CTaBUTH ceOsl Ha MECTO JPYroro 4eJoBeKa B XOe CIopa Wi JUCKYCCHH Ha HAyYHYIO TeMY, I0-
HUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.
[TpunsiTre cedst U qPyTUX:

® [IPU3HABATh CBOE MPABO Ha OIMIUOKY MPH pEeIIeHNU GU3NYECKUX 3a]1a4 WIH B yTBEpK/ie- HUSIX Ha
Hay4YHbIE TEMBI U TAKOE KE MPABO JIPYrOro.

MNPEIMETHBIE PE3YJIbTATHI
K xonity o0yuenus B 9 kiacce npeMeTHbIE PE3YIbTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPAXKaTh

c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MAaTepUANIbHAS TOYKA, TPAEKTOPHS, OTHOCUTEIILHOCTh
MEXaHUYECKOro JBMXKEHUs, Aedopmanus (ymnpyras, IIacTU4ecKas), TPeHHE, LEHTPOCTPEMUTENBHOE
YCKOpEHHE, HEBECOMOCTb U IEpPEerpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPIOE TENIO, LIEHTP TAKECTH
TBEPJIOTO TeJIa, pABHOBECHE, MEXaHUUECKUE KOJIeOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U yIbTPa3BYK, HJIEK-
TPOMarHUTHbBIE BOJIHBI, IIKAJIA JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U 1aTbHO30PKOCTD, CIIEK-
TPbI UCIIYCKAHUS U NIOTJIOUIEHMS], alb(a, OeTa- U raMMa-u3J1ydeHus, U30TOIbl, IAEpHAas YHEPreTHKA;

pa3nuyath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJIMHEHHOE JBH)KEHUE, PABHOYCKO-
pEeHHOE NPSAMOJIMHENHOE IBUKEHUE, CBOOOIHOE Na/IEHNE TN, PABHOMEPHOE ABM)KEHHUE 10 OKPYKHOCTH,
B3aUMO/ICIICTBHE Te€J, PEaKTUBHOE JIBUKEHHE, KoebaTeabHOe JBI)KEHUE (3aTyXalolUe U BBIHYX/IEH-
Hble KoJjeOaHMsI), pE30HAHC, BOJTHOBOE JBIKEHHE, OTPaXEHUE 3BYKa, MPSMOJIMHEHHOE pacpocTpaHe-
HHUE, OTPa)XEHUE M MPEJIOMIICHHE CBETa, MOJIHOE BHYTPEHHEE OTpa)KEHHE CBETa, pas3jiokeHue 0enoro
CBETa B CIIEKTP U CIOKEHUE CIIEKTPAJIbHBIX I[BETOB, IUCIIEPCHS CBETA, ECTECTBEHHAS PaJIMOAKTUBHOCTbD,
BO3HHUKHOBEHHUE JINHEHYATOT0 CIEKTpa U3IyUYeHHs) 0 ONMMCAHHUIO MX XapaKTEpHBIX CBOMICTB M Ha OcC-
HOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh MTPOSBIICHUE U3YUEHHBIX (DU3HUECKUX SBJICHUH B OKpYKaIOIIeM MUpE (B TOM YHCIIe
¢duznyeckue SBIEHUS B MPUPOJIE: MPUJINBHI U OTIUBBI, IBHKeHUE M1aHeT COJTHEYHON CUCTEMBI, peak-
TUBHOE JBUKCHHE >)KMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHUE, CECMUYE-
CKHUE BOJIHBI, IlyHaMH, 3X0, [[BETa TeJ, ONTHYECKHE SIBIICHUS B IPUPOJIe, OMOJIOrMYecKoe JeiicTBre BU-
JTMMOT 0, YABTPa(hHOIETOBOIO U PEHTT€HOBCKOT'O N3IyYEHUH, €CTECTBEHHBIN PaluOaKTUBHBIN (POH, KOC-
MUYECKHE JIyUH, paJUOAKTUBHOE U3ITyUYEHUE PUPOJHBIX MUHEPAJIOB, IEHCTBUE PAAMOAKTUBHBIX U3ITy-
YEeHU Ha OPraHu3M 4YeJOBEKa), IPH 3TOM IEepEeBOIUTH MPAKTUUYECKYIO 33]auy B yU4eOHYIO, BBLACIATD
CYIIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SBJICHUM;

OIMCHIBATh U3yYEHHbIE CBOMCTBA TN U (U3UUYECKUE SIBICHUS, UCTIONb3Ysl (PU3NUECKHE BETUINHBI
(cpenHsisi © MTHOBEHHAsI CKOPOCTb TeJa MpPU HEPAaBHOMEPHOM JIBMXKEHUHU, YCKOPEHHE, MepeMellleHue,
IyTh, YIJIOBasi CKOPOCTh, CHUJIA TPEHHUS, CHJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOAHOTO Maje-
HUS, BEC Tejla, UMITYJIbC TeJla, UMIYJIbC CHUJIbI, MEXaHW4ecKas paboTa MU MOIIHOCTb, MOTEHIUATbHAS



SHEprus Teja, MOAHATOrO HaJl IOBEPXHOCTBIO 36MJIH, MOTEHLUAIbHAS YHEPTUS CKATON MPYKUHBI, KH-
HETUYeCKasl SHEprus, MOJIHAs MEXaHUYEeCKasi PHEprus, Mepuoj 1 4acToTa KojeOaHuil, [UIMHA BOJIHBI,
IPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeNb MPEIOMIICHHUS CPE/bl), IPU ONUCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIIOJIb3YEMbIX BEJIMUNH, 0003HAYECHUS U €AUHUIIBI (PU3HU-
YECKUX BEJIWYHMH, HAXOAUTh (POPMYIIbI, CBSI3BIBAIONINE TaHHYIO (DU3MUYECKYIO BETMUMHY C IPYTUMU Be-
JUYUHAMH, CTPOUTH TPaUKH N3YUYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBONCTBA TeJl, PU3NUECKUE ABJICHUS U IIPOLIECCHI, HCII0JIb3YS 3aKOH COXPaHEHMS
SHEpPIr'uH, 3aKOH BCEMUPHOI'O TSATOTEHUS, IPUHIUI CYNEPIO3ULUH CUJI, IPUHIIUIT OTHOCUTENbHOCTH ['a-
auiesi, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs! UMITYJIbCa, 3aKOHBI OTPAXKEHUS U IIPEJIOMIICHHS CBETa, 3a-
KOHBI COXPaHEHMsI 3apsAJ0BOTO M MacCOBOIO YMCEN NPU AACPHBIX peakLUsX, IPU TOM JaBaTh CIOBEC-
HYI0 (POpPMYIHPOBKY 3aKOHA M 3aMMCHIBATh €T0 MATEMAaTHYECKOE BBIPAKCHNUE;

O0BSICHATH (PU3MUYECKHE MPOLIECCH U CBOWCTBA TeJl, B TOM YHCIE U B KOHTEKCTE CUTYyalluil IpaK-
TUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIBIATH MPUYNHHO-CIIEACTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE
U3 2—3 JIOTUYECKUX IIAroB C OMOPON Ha 2—3 M3YUYEHHBIX CBOWCTBA (PM3MUECKUX SIBICHHUH, (HPU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewaTh pacy€THbIe 3a7a4u (ONUPAIOIIUECs HA CUCTEMY U3 2—3 ypaBHEHMI ), HCIIOJIb3Ys 3aKOHBI U
(dopmyIbl, cBs3bIBaroIMe (PU3MYECKHE BEJIIMUYMHBL: HA OCHOBE aHajM3a yCJOBHS 3a/1ayM 3aIMCHIBATh
KpaTKoe yCJIOBHUE, BBIABIIATH HEJOCTAIOIIME HIIM U30BITOUHbIE JaHHbBIE, BBIOUPATh 3aKOHBI U (hOPMYJIbI,
HEOOXOMMBIE ISl PEIICHHSI, TPOBOIUTH PACUYETHI U OIICHUBATH PEATMCTUYHOCTD MOJTyYSCHHOTO 3HaUe-
HUS PU3HUECKON BEITMYHMHEI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOKHO PEIIUTH P MOMOIIN (PU3UIECKUX METOOB, HCIIOJIb-
3ysl OIMCAaHHUE UCCIIETOBAHMSI, BBIIEIATH IPOBEPSIEMOE IPEIOI0KEHUE, OI[CHUBAThH PABUIIBHOCTD I10-
psiZiKa IPOBEIEHUs UCCII0BaHMsI, 1€1aTh BBIBOJIbI, HHTEPIPETUPOBATh PE3Yy/IbTaThl HAOMIONEHUN U
OITIBITOB;

IPOBOJUTH OIBITHI 110 HAOIIOACHNIO GU3NUECKUX SBICHUN WU (PU3MUECKUX CBOMCTB Tel (U3yde-
HHUE BTOpOro 3akoHa HbloTOHaA, 3aKOHA COXpaHEHUsl SHEPrHH, 3aBUCUMOCTb IepHojia KoyebaHui npy-
KUHHOTO MasiTHUKA OT Macchl Ipy3a M )KECTKOCTU MPYXKHUHBI U HE3aBUCUMOCTb OT aMIUIUTY bl MaJIbIX
KoJIeOaHUH, IPSIMOJIMHEHHOE PacpPOCTPAaHEHUE CBETA, Pa3IoKeHUE OEJIOro CBEeTa B CIIEKTP, H3yYCHHE
CBOMCTB M300paK€HUsI B TUIOCKOM 3€pKaJie M CBOMCTB M300paKEHUsI TIpEAMETa B COOMPAIOIIEH JIHMH3E,
HaOJF0/IeHNE CIUTOIIHBIX M JIMHEHYATHIX CIIEKTPOB M3IYUYCHHUs): CAMOCTOSTEILHO COOMPATh YCTaHOBKY
13 U30BITOYHOTO HAabopa 000PYyIOBaHMUSI, ONMUCHIBATH XOJ OIMbBITA U €0 Pe3yJabTaThl, (OPMYITUPOBATH
BBIBO/IbI;

IPOBOJUTH IPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUMN, ONpEeeisis cpeiHee 3HaUeHNe U3-
MepsieMoi BeTMUMHBI (POKYCHOE paccTossHUE COOMPAOLIEH JTMH3bI), 000CHOBBIBATH BBIOOD CrIOcO0a 13-
MepeHUs (M3MEpUTENNBHOrO proopa);

IIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEHN (PM3NIECKUX BEIMYMH C UCIIONB30BaHUEM TIPSMBIX U3-
MepeHHi (3aBUCHMOCTD ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBIKEHHH 0€3 HadalbHOH CKOPOCTH,
nepro/ia KoJeOaHnii MaTeMaTHIeCKOTO MasITHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKEHUS CBETa
OT yTJIa MaJIeHHs U yTJa MPEIOMIICHHSI OT yTJia MaIeHus ): TUIAHUPOBATh UCCIIC0BaHUE, CAMOCTOSTEITHHO
coOMpaTh yCTaHOBKY, (DUKCUPOBATH Pe3ybTaThl MOJTYYEHHOW 3aBUCHMOCTH (PM3UUYECKUX BEIUYHH B
BUie TabauIl U TpaduKoB, 1€1aTh BBIBOJBI 110 pe3ybTaTaM HCCIIeI0OBaHMUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHHsI (PU3NUECKUX BEIUYHH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tela
[P PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHHUE CBOOOIHOTO MajIeHus, KECTKOCTh MPYKUHBI, K03(du-
IIUCHT TPEHUSI CKOJIBKEHHSI, MEXaHW4YecKasi padoTa ¥ MOITHOCTh, YaCTOTa U Mepruo KojeOaHwid Mare-
MaTHYECKOTO W TPYXHHHOTO MAasTHHUKOB, ONTHYECKas CHJIa COOMpPAOIIEH JMH3BI, paarHOaKTHBHBIN
(GOH): TUTAHUPOBATh U3MEPEHHSI, COOMPATh IKCIIEPHUMEHTAIFHYIO YCTAHOBKY M BBIITOJIHATH U3MEPEHUS,



clietys MpeAoKeHHONH MHCTPYKIMHU, BEIYUCISATh 3HAYCHNE BEJIMUYMHBI U aHATU3UPOBATH MTOJyYCHHbIC
PE3YJbTATHI C YUYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHMI;

co0JII01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1ab0opaTOPHBIM 000PYIOBaHUEM;

pas3n4yaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (DU3MYECKUX MOJENEH: MaTepuaibHas TO4Ka, abco-
JIOTHO TBEPOE TEJI0, TOUCUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JINH3a, IUIaHeTapHas MOJIEIIh aTOMa, HyK-
JIOHHAsI MOJIEJTb ATOMHOTO SAPa;

XapaKTepHU30BaTh MPUHIMITEI JEHCTBYUS U3YYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMO-
poii Ha MX OnKCcaHuA (B TOM YHCIIE: CIIUOMETP, TATYHKH ITOJIOKESHUS, PACCTOSIHUS M YCKOPEHUSI, paKeTa,
9XO0JIOT, OYKH, MEPHUCKOMN, (hoToammapaT, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3MMETpP, KaMmepa
Buiibcona), ucronb3ys 3HaHHUS O CBOMCTBaX (PM3MUECKHX SIBICHUN M HEOOXOIUMbIe (pru3nvecKue 3aKo-
HOMEPHOCTH;

UCIIOJIb30BATh CXEMBI M CXCMATHYHBIC PUCYHKH M3YYCHHBIX TEXHHYECKUX YCTPOMCTB, U3MEPH-
TENBHBIX IPHOOPOB M TEXHOJIOTUYECKHX MPOIIECCOB IPU PEIICHUU Y4eOHO-IPAKTHUECKHX 3a/1a4, ONTH-
YEeCKHUE CXEMBI JJISl IOCTPOCHUS M300pKEHUH B TNIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;

HPUBOJHUTH NIPUMEPHI (HaXOIUTh HH(OpMALUIO 0 IpUMepax ) MPaKTHYECKOTo UCTIONIb30BaHus (u-
3WYECKUX 3HAaHHUW B IMOBCEAHEBHOM JKU3HU JIJIsl 00ecredeHus: 0€301acHOCTH MpH 00palieHuH ¢ mpuodo-
paMU ¥ TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHUS 3[JOPOBBSI H COOJIIOJICHUS HOPM 3KOJIOTHYECKOTO
HIOBE/ICHUSI B OKPY)KAIOLIEH cpene;

OCYIIECTBIISITh MOMCK MHPOpMAUU (PU3NYIECKOrO conepkanust B MIHTepHETe, caMOCTOSITEIHHO
(bopMynHpyst TOMCKOBBIN 3aMpoOC, HAXOAUTH ITYTH OIPEEIICHUS] TOCTOBEPHOCTH MOTy4eHHON HH(DOp-
MallMi Ha OCHOBE MMCIOIIMXCSI 3HAHUW M JIOTIOJHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BATh TPH BBIMOJHCHUN YYE€OHBIX 3a/IaHHI HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy usnde-
CKOTO COJIep KaHUsl, CIIPAaBOYHBIE MaTEepUaIIbl, pecypchl ceTH MHTepHeT, BIajgeTh npuéMaMu KOHCIIEK-
THUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHOOPMALIUK U3 OJJHOH 3HAKOBOI CUCTEMBI B JIPYTYIO;

CO371aBaTh COOCTBEHHBIE MMCHbMEHHBIC M YCTHBIE COOOLICHNUS Ha OCHOBE HH(OpMALIUU U3 HECKOJIb-
KUX UCTOYHHKOB (PM3MYECKOTO COJCPIKAHMS, ITyOIMYHO MPEICTABIATh Pe3yIbTaThl IPOSKTHOM MK HC-
CIIE/IOBATEIILCKON JIESTETBHOCTH, TIPH 3TOM TPAMOTHO MCIIOIb30BaTh N3y4EeHHBIN MOHATHIHHBIH anmapat
U3y4aeMoro paszena (pU3MKU U COMPOBOKIATH BBICTYIUICHHE MPE3EHTANNEH ¢ YIETOM 0COOEHHOCTEH
ayJIUTOPHH CBEPCTHUKOB.



MEPEYEHB (KOJUPUKATOP) IIPOBEPSEMBIX TPEBOBAHUI K METATIPE/I-
METHBIM PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30BATEJILHOM ITPO-
I'PAMMBI OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

Kon nposepsi- [IpoBepsiembie TpeOOBaHUS K METANPEAMETHBIM Pe3yIbTaTaM OCBOCHUS
eMoro Tpebo- | OCHOBHOI 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMS

BaHU

1 Ilo3naBarenbHbie YVY/]
11 Ba3oBbie nornyeckue AeiCTBUA
111 BoisBiATh M XapakTepu3oBaTh CYLIECTBEHHBbIE IPU3HAKU OOBEKTOB
(s1BIICHMIA)
1.1.2 YcTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALIUN, OCHOBAHUS JIJIS

O606H_ICHI/I$I " CPAaBHCHUA, KPUTCPHUHU IMTPOBOAMMOI'O aHAaJIM3a

113 C yyeroM mNpeayoXKEHHOM 3a7auyd BbIABISATH 3aKOHOMEPHOCTH U
MPOTHUBOPEYUS B pacCMaTpUBaeMbIX (paKkTax, JTaHHBIX U HAOIIOJCHUSAX;
IpeaaaraTb KpUTEPUH AJIS BBISIBJICHUS 3aKOHOMEPHOCTEHN U TPOTUBOpE-
YUii; BBISIBIIATE JeQUUUT WHGOpPMALUY, JaHHBIX, HEOOXOAUMBIX I pe-
LIEHUS [TOCTaBJICHHOM 3a7a4u

114 BBIABISATE MPUYMHHO-CIICICTBEHHBIC CBSI3M NPU W3YyYCHUU SIBICHUH H
IPOLIECCOB

115 JlenaTb BBIBOJIBI C HCIIOJIB30BAHNUEM JICAYKTUBHBIX U MHIYKTUBHBIX YMO3a-
KJIFOUCHHH, YMO3aKIIOYeHUH 10 aHaJoruH, (opMynupoBaTh THIOTE3HI O
B3aMMOCBS35IX

1.1.6 CaMmocTosTeNnbHO BBHIOMPATh CIIOCOO pelieHus y4eOHOH 3amaun (CpaBHH-

BaTh HECKOJIBKO BapUAHTOB PELICHUs, BBIOMpATh Hanbo1ee MoXOAAIIHNA ¢
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHEB)

1.2 Ba3oBbie uccieqoBaTeIbcKkue IeiCTBUS

121 [TpoBOAKTH 1O CAMOCTOSATEIHHO COCTABIEHHOMY TUIaHY OMBIT, HECIIOKHBIH
OKCTIEPUMEHT, HEOOJBIIOE HCCIIEAOBAHKUE MO0 YCTAHOBICHHIO OCOOEHHO-
CTeil 00beKTa M3y4YeHHs, PUUMHHO-CIICJICTBEHHBIX CBSI3€H M 3aBUCHUMO-
cTeit 00BbEKTOB MEXTy CO00M

1.2.2 OneHuBath Ha TNPUMEHUMOCTh M JIOCTOBEPHOCTh  HMH(OpMAaIuio,
MOJIYUEHHYIO B X0/I€ UCCIIEIOBaHUS (IKCIIEPUMEHTA)

1.2.3 CamocTosaTenbHO (popMyIHpoBaTh 000OIIEHHS U BBIBOBI [0 pe3yIbTaTaM
IIPOBEIEHHOTO HAOJIO/IEHHs], OIBITA, UCCIIEOBAHMS, BIAJeTh HHCTPYMEH-
TaMU OLIEHKH JOCTOBEPHOCTH MOJIYYEHHBIX BHIBOJAOB U 0000IIEHUI

124 [TporHo3upoBaTh BO3MOXKHOE JajbHENIIee pa3BUTHE IPOIIECCOB, COOBITUI
U UX TOCJIEJACTBUS B AHAJIOTMYHBIX WJIM CXOJHBIX CUTYalUsX, BBIABUTATh
NPENOI0KEHUs 00 UX Pa3BUTHH B HOBBIX YCIOBUAX M KOHTEKCTaX




125

Hcnonb30BaTh BOMPOCH KAK UCCIIEI0BATENLCKIUI HHCTPYMEHT MTO3HAHMS;
dbopMynupoBaTh BONPOCHL, (UKCHUPYIOLIUE Pa3pblB MEXKIY PEaJbHBIM U
JKENMATeNbHBIM ~ COCTOSHUEM  CUTyallud, OOBEKTa, CaMOCTOSTEIHHO
YCTaHaBIUBATh HCKOMOE U JJAHHOE;

¢dopmHpoBaTh TUNOTE3y 00 HCTHHHOCTH COOCTBEHHBIX CYXKICHHH M
CYXKJIEHUM JIPYruX, apryMEHTUPOBATH CBOKO MO3ULMIO0, MHEHHE

13

Pabora c uadopmarmeit

131

[IpumMeHaTh paznuyHbIe METO/bl, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
otOope nHGOpPMAIIUU WU JTaHHBIX M3 UCTOYHUKOB C YYETOM MPEI0KEH-
HOM yueOHOM 3a7a4u U 3a/IaHHBIX KPUTEPHUEB

1.3.2

BeiOupars, aHaau3upoBaTh, CHCTEMAaTU3UPOBATH U HHTEPIIPETUPOBATH HH-
dbopMaruio pa3IMuHBIX BUAOB U (OPM MPE/ICTABICHHUS,

HaXOJUTh CXOJHBIE apTryMEHThI (IIOJTBEPKIAIOLIUE UM OIIPOBEPIaOIINe
OJIHY U TY K€ UJICI0, BEPCHUIO) B PA3TUUYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX

1.3.3

CamocTosTeTbHO BBIOMpaTh ONTUMANIbHYIO (OpMY IpeicTaBlieHust UHPOp-
MalWU U WUTFOCTPUPOBATH PELIAEMBbIE 3a/1a4U HECII0KHBIMH CXEMaMHu, Jua-
rpaMMaMu, HHOH rpadukoil 1 uX KOMOMHAIUAMUA

134

OneHnBaTh HAJAEKHOCTh MH()OPMAIMH N0 KPUTEPHUSAM, MPEATIOKECHHBIM
He1arornyeckuM paboTHUKOM UM ¢(OPMYIHMPOBAHHBIM CaMOCTOSATEIIBHO

1.35

D¢ hexkTUBHO 3aMOMUHATH U CHCTEMATU3UPOBATH HH(GOPMALIHUIO

KommyHnukatushsie YV /|

2.1

OO01enue

2.1.1

BripaxkaTh ce0s (CBOIO TOUKY 3pEHHsI) B YCTHBIX U TUCbMEHHBIX TEKCTaxX

2.1.2

B xozne nuanora u (Wiam) AMCKYCCUU 3aJaBaTh BOIPOCHI MO CYIECTBY 00-
Cy’KIaeMOi TeMbI U BBICKa3bIBaTh UJICH, HAIlEIEHHBIC HA PEIICHHUE 3aa4u
U TIo/i/IepKaHue 0J1aroKenaTeIbHOCTH OOIICHMS;

COTIOCTABJISITh CBOM CY)KJICHUS C CY)KIEHHUSMHU JPYTUX YYaCTHUKOB JHa-
Jora, OOHapy>KUBATh PA3IMUUE U CXOJICTBO IMO3UIIUN

2.13

[TyOau4HO MpeAcTaBIsATh PE3yNbTAThl BBIOJHEHHOTO OMbITA (DKCIIEPH-
MEHTAa, UCCJICIOBAHMUSI, IPOEKTA);

CaMOCTOSITENILHO BBIOMPATEH (pOpMAT BBHICTYIUICHHSI C YIETOM 33/1a4 MPE3eH-
Taloun n OCO6€HHOCTGI>1 aYI[I/ITOpI/II/I 1 B COOTBECTCTBUHU C HUM COCTABJIATH
YCTHBIE U TUCBMEHHBIE TEKCThI C UCMOJIb30BAHUEM MILIIOCTPATUBHBIX Ma-
TEpPUAJIOB

2.14

Bocnpuaumats U GopMyIHpOBaTh CYKIEHHS, BhIpa)KaTh YMOLUU B COOT-
BETCTBUU C LIETSIMU U YCIOBUSAMHU OOLICHMUS;

pacrio3HaBaTh HeBepOalbHbIE CPEACTBA OOIIEHUS, TIOHUMATh 3HAUEHHE CO-
[UAIbHBIX 3HAKOB, 3HATh U PAaCIO3HABATh MIPEANOCHUIKN KOH(PIUKTHBIX CH-
Tyalui U cMsAr4aTh KOHQIIMKTBI, BECTH NIEPErOBOPHI;

MOHUMATh HAMEPEHUS JPYTUX, IPOSABIATH YBAXKUTEILHOE OTHOILLIEHUE K CO-
OeceIHUKY U B KOPPEKTHOH (popme hopMyIHpOBaTh CBOU BO3PAKEHHUS




2.2

CoBMmecTHas JACATCIBHOCTD

2.2.1

[ToHnMaTh ¥ MCNOJIB30BaTh MPEUMYIECTBA KOMAHIHOW U MHAMBUYyallb-
HOW paboThI MPHU peIICHNH KOHKPETHOH Mpo0sieMbl, 000CHOBBIBATH HEOO-
XOJUMOCTb IIPUMEHEHUS IPYNIOBBIX (HOPM B3aUMOAEHCTBHS IPU PEILICHUH
IIOCTaBJICHHOM 3aJa4H;

IPUHUMATH 1IeJIb COBMECTHOH JESATEIbHOCTH, KOJUIEKTUBHO CTPOUThH JEH-
CTBHSI 10 €€ JOCTM)KEHUIO: PacIpeIesTh POJIM, TOTOBAPUBATHCS, 00CYXK-
JlaTh MIPOLECC U Pe3yIbTaT COBMECTHOM pabOThI;

yMeTh 0000111aTh MHEHUS HECKOJIBKUX YEJIOBEK, IPOSIBIIATE TOTOBHOCTD PY-
KOBOJIUTb, BBIIOJIHATh MIOPYYEHUS, TOAUMHATHCS;

IUIAHUPOBATh OPraHU3ALUI0 COBMECTHOM pabOThI, ONPENENATh CBOIO POJb
(c yueroMm MpeanouTeHu 1 BO3MOKHOCTEH BCEX YYACTHUKOB B3aUMOICH-
CTBHSI), PACHpPENEATh 3a4aUl MEXAY WICHAMU KOMaH]Ibl, y4aCTBOBaTh B
rpynnoBsix (¢opmax paboTbl (0OCykIeHHs, 0OMEH MHEHHM, "MO3rOBbIE
MTYpMbI" U UHBIC);

BBITOJIHATH CBOIO YaCTh pabOTHI, JOCTUTaTh KAYECTBEHHOTO Pe3yJbTara 1o
CBOEMY HAIIPaBJICHHUIO M KOOPJUHUPOBATH CBOM JIEMCTBUSA C APYTUMHU UJie-
HaMH KOMAaH/IbI;

OLIEHMBATh Ka4e€CTBO CBOEI0 BKJIAJa B OOIIMI MPOAYKT IO KPUTEPUSIM, Ca-
MOCTOSATEIBHO CPOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS; CPaB-
HUBATbh PE3YJIbTAThl C UCXOAHOM 3a7aueil U BKJIaJ] KaXKJ0r0 YIeHa KOMaH bl
B JIOCTHKCHHE PE3YJIbTATOB, Pa3ACiATh Chepy OTBETCTBEHHOCTH U MPOSIB-
JSITh TOTOBHOCTb K ITPEIOCTABJIEHUIO OTYETA MepeJl Tpynnon

Perynsatusaeie YV /1

3.1

CaMoopraHI/I:«;auwI

3.11

BbIsBIsATE IpOOIEMBI JUIs PELIEHUS B )KU3HEHHBIX U y4eOHBIX CUTYyalUsX;
CaMOCTOSITENIbHO COCTABJISITh aJITOPUTM PEILIEHUS 3a7auu (UM €ro YacTh),
BBIOMpPATh CIOCOO pelleHus y4eOHOH 3ajauu ¢ y4eTOM HMERoIuXcs
pecypcoB M COOCTBEHHBIX  BO3MOXHOCTEH, apryMeHTHpOBATh
npejiaraeMble BapuaHThl peIeHui

3.12

OpueHTHPOBATHCS B PA3IMYHBIX MOAX0/aX NPUHATHS pelleHud (MHAUBU-
JyaJbHOE, IPUHSATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN TPYMIoil);
COCTaBJIATh IJIaH AEUCTBUM (IJIaH peayin3alliid HaMEYEHHOTO alropuTMa
pelleHus1), KOPPEKTUPOBATh MPEAJIOKEHHBIA AJITOPUTM C YUETOM MOJIyde-
HUS HOBBIX 3HaHUH 00 H3y4yaeMOM OOBEKTE;

Jienath BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PELIEHNE

3.2

CaMOKOHTpOJIB

321

Braanets criocodoamMu CaAMOKOHTPOJId, CAaMOMOTHBAIlUA U pe(I)JICKCI/II/I

3.2.2

BHOCI/ITB KOppeKTI/IBBI B ACATCIIBHOCTh HA OCHOBE HOBBIX 06CTO$[TCJILCTB,
W3MEHHUBIIUXCS CUTYAIUH, YCTAHOBJICHHBIX OIMIMOOK, BOSHUKIIUX TPYIHO-
creit




3.2.3

JlaBaTh aieKBaTHYIO OLICHKY CUTYallUU U MpeJiaraTh IIaH €€ U3MEHEHUS;
YUUTBIBaTh KOHTEKCT W TMpPEeNBUACTh TPYAHOCTH, KOTOPbIE MOTYT
BO3HUKHYTH TPU PELICHUH Y4eOHOW 3aJaud, aJanTUpPOBAaTh pEIIeHUE K

MEHSIOLIUMCS 00CTOSATENbCTBAM;

OOBSICHATH MIPUYMHBI TOCTHKEHUS (HEAOCTUXKEHUS) PE3YIbTATOB JACSITENb-
HOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY, YMETh HAXOIUTh IO3UTHUB-
HOE B IIPOU3OLLIE/IICH CUTYallUH;

OILICHUBATh COOTBETCTBHE PE3YNIbTaTa LIEJIH U YCIOBUSIM

3.3 DOMOIMOHATLHBIA HHTEIICKT
331 PasnuuaTh, Ha3bIBATh U YIIPABISATH COOCTBEHHBIMU SMOLMSIMUA M OMOIUSMH
JIPYTHX;
BBISIBIIATH U aHAIM3UPOBATH TPUYMHBI IMOLIHIA;
CTaBHTh ce0s HA MECTO JPYroro 4YejaoBeKa, IMOHMMATh MOTHBBI U
HAMEPEHUs JPYToro;
PEryJIHpOBATh CIIOCOO BHIPAYKEHHSI MO
34 [Tpunsitue ceds u Ipyrux
34.1 OCO3HaHHO OTHOCHUTBCS K JIPYTOMY YEJIOBEKY, €r0 MHEHHIO; IPU3HABATh

CBOE MPaBO Ha OMIMOKY M TAKOE YK€ MPABO APYroro; MPUHUMATE ceOst ¥ APY-
I'UX, HE OCYX/as;

OTKPBITOCTb ce0€ U IPYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT




3. TEMATUYECKOE IIJTAHUPOBAHHUE
7 Kjace

Ypo
- Ka

./

Tema ypoka

Ko-
JIN-
qe-
CTB

aKa

qa-
COB

Bujanl gesaTejIbHOCTH

JJIeKTPOH-
Hble (uugpo-
Bble) 00pa30-

BaTe/ib-
HbIe pecypchbl

Pa3znen 1. ®dusuka u eé posib B MO3HAHUM OKpPY:Kamomero Mmupa, 6 yaco. KP-uer JIP- 2

1.1 @Qusuxa-nayka o npupoode, 2 waca

1.

®dusuka — Hayka o npupone. SAsie-
HUA npupojibl. Dusndeckue sBICHU

1

MexaHH‘IGCKI/IC, TCIIJIOBBIC, DJICKTPHU-
YCCKHEC, MAIrHUTHBIC, CBETOBLIC, 3BY-
KOBBIC SABJICHUA

BrisiBnienue paznuunii
MEXY PU3NICCKUMU U XU-
MHUYECKUMU MPEBpAIlCHU-
smu (MC - xumus); Pacno-
3HaBaHHE W Kiaccuguka-
11s (GU3UIECKUX SIBJICHUM:
MEXaHUYECKUX, TEIIOBbIX,
AJIEKTPUYECKUX, MarHUT-
HBIX U CBETOBBIX;
HaGmtonenne u omnucanue
(bu3nUecKuX SIBICHUN

1.2 @uzuueckue genuuunsl, 2 yaca

3.

duznyeckre BETUYUHBI U X U3Me-
peHue

Ypok-ucciaenosanue Jlaboparop-
Has padora Ne 1: " «/3mepenue
00BEMa )KUJKOCTU M TBEPJIOTO Tela.
W3mepenue teMneparypsl pu 10-
MOIIIM KHJIKOCTHOT'O TEPMOMETPA U
JTaTYMKa TEMITepaTyphl"

Onpenenenne ueHsl gene-
HUS LIKaJIbl U3MEPUTEIb-
HOTO Ipubdopa;

N3mepenue IMHENHBIX pas-
MEPOB TEJI U IPOMEKYTKOB
BPEMEHU € Y4ETOM IOTpEIL-
HOCTEI;

N3mepenue o6bEMa KuaKO-
¢t U TBEpAOro rena; Mme-
pEeHHE TeMIIepaTyphl IPH
IOMOIIM >KMJIKOCTHOTO TEP-
MOMETpA U IaTYMKa TeMIIe-
parypsl;

BrinonHenue TBOpUECKUX
3aJlaHUH T10 TTIOMCKY CIOCO-
00B M3MepeHUsT HEKOTOPBIX
(U3NYECKUX XapaKTepu-
CTHK, HaIlpuMep, pa3MepoB
MaJIbIX 00bEKTOB (BOJIOC,
MIPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJBIINX PACCTO-
SHUW, MaJIBIX MPOMEKYTKOB




BpemeHu. OOCyKIeHUe Mpe-
lTaraeMbIX CIIOCOOOB;

1.3 Ecmecmeennonayunsiii Memoo no3Hanus, 2 uaca

5

Kak ¢usuka u gpyrue ecTeCTBEHHbIE
HayKHW u3ydarot npuponay. Ecre-
CTBCHHOH&y‘-IHLIﬁ METOA ITO3HAHUA.
Onucanne GpU3NIECKUX SIBICHUI C
IOMOIIBIO MOJIeIel

1

BrigBmkenne Tuores, 00b-
SICHSIFOIIIUX TIPOCTHIE SIBJIC-
HUSI, HAIPUMEP: TTOUYEMY
OCTAHABJIMBAETCS JBUXKY-
eecs o rOPpU30HTAIBHON
MOBEPXHOCTH TEJIO; TOUEMY
B JKapKYyIO MOTOJy B CBET-
JIOM OJIeK/1€ MPOXJIaHEH,
yeM B TéMHOM; [Ipennoxe-
HUE CIIOCOOOB MPOBEPKH T'H-
nores; [IpoBenenue ucce-
JIOBaHUS 10 MPOBEPKE Ka-

Ypok-ucciaenopanue Jlaboparop-
Hasi padora Ne 2: "[IpoBepka ruro-
TE3bl: JaJTbHOCTH MOJETA IIApUKa,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM
OoJibIle, UeM OOJIbIIIE BEICOTA
nycka"

KO# -1M00 TUIIOTE3bI,
HaIrpuMep: TaTbHOCTh T10-
n€ra 1mapuka, IIyLEHHOIO
TOPU30HTAIIBHO, TEM
0oJbIlle, YeM OOJIbIIE BbI-
coTa MycKa,

[TocTpoenune npocrenmux
Mojenel (GPU3NIECKUX sBJIe-
HUH (B BUJIC PUCYHKOB WA
CXEeM), HampuMep TaJICHHe

MIPEAMETOB

bu6morexa [IOK
https://m.edsoo.ru/
ff09f72a

MNTOI'O IO PA3JEJLY, 6 yacos

Pa3jnen 2. [lepBoHavajbHbIe CBeIeHHs 0 CTPOEHHHU BellecTBa, 5 yacoB. I1P-1 JIP- Her

2.1 Cmpoenue sewecmea, luac

7

Crpoenue BeniectBa. OnbITHL, JOKa-
3BIBAIOIIUE TUCKPETHOE CTPOCHHE
BelllecTBa

Habntonenue u untepnpera-
IMsI OTIBITOB, CBUJICTEITb-
CTBYIOIIMX 00 aTOMHO-MO-
JICKYJIIPHOM CTPOCHHH Be-
IIECTBA: OMBITHI C PACTBOPE-
HHEM pa3JInYHBIX BEIIECTB B
BOJIC;

OrieHka pa3MepoB aTOMOB U
MOJIEKYJI C UCTIOJIh30BAaHUEM
(dororpaduii, MOTyICHHBIX
Ha aTOMHOM CHJIOBOM MHUK-
pockorie (ACM); Onpenene-
HHUC pasMEPOB MAJIBIX TCII;

bu6nmmorexa [JOK
https://m.edsoo.ru/
ff09fe0a

2.2 Jlsudicenue u 3aumooeticmaue wacmuy eewecmseda, 2 4aca

8

I[BI/I)KCHI/IC qacTull BEICCTBa

1

VYpok-uccnenoBanue «OMnbITH IO
HaOJII0JIEHUIO TETUIOBOTO paciliupe-
HUS Fa30B»

HaOmronenne u o0ObsicHEHNE
OpOYHOBCKOTO JIBHKEHUS U
apneHus 1uddysun; [Ipose-
JICHHE ¥ OOBSICHEHUE OIIbI-
TOB 110 HAOJIFOEHUIO TEIUIO-
BOT'O PaCHIMPEHUs T'a30B;
[IpoBenenue u 00OBsICHEHNE
OTIBITOB 110 OOHAPYKEHUIO

bu6mmorexa [IOK
https://m.edsoo.ru/
ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
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CHUJI MOJIEKYJISIPHOTO IIPUTS-
JKEHUS U OTTAJIKUBAHUS

2.3 Aepecamuvie cocmosHus seujecmaa, 2 waca

10

ArperaTHble COCTOSIHMSI BELLIECTBA

1

11

B3anmocBA3b MEX1y CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHbIX CO-
CTOSTHUSIX ¥ KX aTOMHOMOJIEKYJISIP-
HBIM cTpoeHueM. OCOOeHHOCTH ar-
pEeraTHBIX COCTOSIHUI BOJIBI

Habmtonenue u o0bsicHeHne
OpOYHOBCKOTO JIBUKECHUS H
spnenust quddysun; [Ipose-
JICHUEe ¥ OOBSCHEHUE OITbI-
TOB TI0 HAOJIIOJICHUIO TETLIO-
BOT'O PACIIMPEHHS I'a30B;
[IpoBenenue u oObsiICHEHNE
OIIBITOB IO OOHAPYKEHUIO
CHJI MOJICKYJISIPHOTO TIPHUTSI-
KEHUS U OTTATKUBAHUS

but6mmorexa [IOK
https://m.edsoo.ru/
ff0a0378

NTOI'O 1O PA3ZAEJY 5 YACOB

Pa3znen 3. /IBuskeHue u B3aumoaeiicTeue e, 21 yac. KP- 1; JIP -3

3.1 Mexanuueckoe osudicenue, 3 uaca

12 | Mexannueckoe aBmwxkenue. Papao- | 1 OBbsiCHEHHUE 1 IPOTHO3MPO- [ByGuoTexa LIOK
MEpPHOE U HEPABHOMEPHOE JIBHIKE- BaHHC ABICHHI, 06YCIOB-  |https://m.edsoo.ru/
HUC JICHHBIX UHEPLUEH, HATIPU-  [ff0305c6

Mep: 4TO MPOUCXOAUT MPU

13 | Cxopoctb. Enuunsr ckopoctu 1 TOPMOKEHUHU UM pe3koM  |bubnmoreka [JOK
MaHeBpe aBToMoOwmIIs, mo-  https://m.edsoo.ru/
yemy HeBO3MOkHO MrHo-  [ff0a079c

14 | Pacuer myTH M BpeMeHHM JBrKkeHus | 1 BECHHO MPCKPaTUTE ABIKC- By 6morexa 1JOK

HIE Ha BEOCHIICE HIIH €3~ |httns://m.eds00.ru/
MOKAaTC U T. 1. ff0a0aed
3.2 Unepyus, macca, nnomnocms, 4 yacos
15 Wuepuus. 3akon nunepruu. B3anmo- | 1 [IpoBenenune u anau3 OIbI-
JIeWiCTBHE TeJ KaK MPUYMHA U3MEHe- TOB, ICMOHCTPUPYIOLIHX U3~ [BuGmuoreka [IOK
HUSI CKOPOCTH JBHIKECHUS TEIl MEHEHHE CKOPOCTH JBHKE- |https://m.edsoo.ru/
HU Tea B pe3ynbTaTe AeH- ff0a0c10
CTBHSI HA HETO APYTHX Tell;

16 | [ImotHOCTH BemecTBa. Pacuer 1 Pemenne 3anad na ompene- bubnnoreka [JOK
Macchl 1 00beMa Tesa Mo ero MiIoT- TICHHC MACCEI TelIa, e10 00%- https://m.edsoo.ru/
HOCTH éma u miotsocTH; HpoBene- [cen-oaq

17 | JIaGoparopuas padora Ne 3: 1 HUC 11 aHATIH3 OTILITOB, Jie-

«OrnpeneneHue IOTHOCTU TBEPIOTO MOHCTPHPYIOLIX 3aBHCH-
Teay MOCTBh U3MEHEHUSI CKOPOCTH

18 | Pemenwue 3amau o teme "Tlnor- 1 Teja oT ero Maccel Iipu

HOCTD BerecTsa" B3auMOJEUCTBUN Tel. 13-
MEPEHHE MAacChl Tella pa3-  [BuGmuorexa [OK
JIMYHBIMH CTIOCO0aMH; https://m.edsoo.ru/
Onpenenenue MIOTHOCTH  ff0a123c
Tella B pe3ysbTaTe H3Mepe-
HUS €r0 Macchl U 00bEMa
3.3 Cuna. Buowt cun, 14 yacos
19 | Cuna kak xapakTepucTUKa B3auMo- | 1 N3ydyenue B3aumoaeicTBus
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nerctBud ten. Cuia ynpyrocrtu. 3a- Kak NpPUYUHBI HW3MEHEHUS
KoH ['yka CKOPOCTH Tejla WM ero Je-
20 | JladopaTopHas padora Ne 4: dhopmarmu;
«M3yueHune 3aBUCUMOCTH pacTsKe- Onucanue peaabHbIX CUTYa-
Hus (nedopManun) NpyKUHBI OT UM B3aUMOJICHCTBUS TEI C
MPHIOKEHHOUN CHUITBDY HIOMOIIBI0 MOJIETICH, B KOTO-
21 | SBnenwue Tarorenus. Cuna TSKECTH pPBIX BBOJUTCSl TOHSTHE W
u3zo0paxenue cuibl; M3yue-
22 | CBs3b MKy CUIJIOHN TSDKECTH U Mac- Hue cuiel ynpyroctu. Mc-  bubmmoreka [JOK
coli Tena. Bec Tena. Pemenue 3agau CJIeOBAaHNE 3aBUCUMOCTHU https://m.edsoo.ru/
o teMe "Cuiia Tsoxectn” CWJIBI YIIPYTOCTH OT yiuinHe- [ff0al778
23 | Cwia TsDKeCTH Ha JPYTHUX IUIaHeTax. HMsI PE3MHOBOIO IIHYpa WK [bubnuoreka [IOK
OuznyecKkue XapakTepPUCTUKH I1J1a- npyxuHsl (c noctpoenueM  |https://m.edsoo.ru/
HET rpaduka); Ananu3 npaktu- [ff0al502
24 | U3mepenue cui. AluHaMoMeTp YECKUX CHUTyalui, B KOTO- [BubGanorexka [IOK
pBIX mOposBiseTcs AercTBUe |https://m.edsoo.ru/
cuibl ynpyroctu (yopyrocts [ff0al8cc
25 Bec Tema. HeBecoMmocTh MsA4a, KPOCCOBOK, BETOK J¢- |bubnuoreka [[OK
peBa u 1p.); https://m.edsoo.ru/
AHanu3 cutyauui, cBa3aH- [ff0al778
26 | CnoxeHue IBYX CHII, HAlpaBJICH- HBIX C ABJICHUEM TATOTCHHUA. bubauoTteka [JOK
HBIX 110 OJIHO} TpsiMoii. PaBHO € - OO0bsicHeHHE OpOUTATLHOTO |https://m.edsoo.ru/
CTBYIOIIAsl CHJI JABMYKEHUS IIJIAHET ¢ UcioJib- [ff0ala70
27 | Pemenue 3anau o teme "PaBHOze- 30BaHHEM ABJICHHA TATOTE-
cTBYyromas cun" HUs ¥ 3akoHa unepiuu (MC
28 | Tpenue ckoIbXeHUs U TPEHHE IO~ - ACTPOHOMMS).; bubanoreka LIOK
Kosi. TpeHue B IPUPOJIC U TEXHUKE Wsmepenne Beca Tena ¢ 0-  |https://m.edsoo.ru/
MOIIBIO TUHAMOMETPA. ff0alb9c
29 | JlaGopaTopHas padora Ne 5: «3y- ObocHoBaHue 5TOrO CII0-
YEHUE 3aBUCUMOCTH CHJIbI TPEHHUS coba u3MepeHus; AHAIM3 BuGmmoreka [JOK
CKOJIBKEHUS OT CWJIBI JABJIICHUA U MOJCIMPOBAHUC ABJICHHS https://m.edsoo.ru/
XapakTepa COIPHUKACAIOIIUXCS 110- HEBECOMOCTH; DKCIIEPUMEH-  [ff0alcc8
BerHOCTCﬁ)) TAJIBHOC ITOJIYYECHHEC TIpa-
30 | Pemrenue 3a1a4 Ha onpeeneHue BUJIa CIIOKEHUS CUTI,
PaBHOJICHCTBYIOIIEH CUITBI HaIpaBJICHHBIX BJIOJb OJTHON
31 | Pemenue 3agau mo TeMaMm: «Bec IPAMOH. OnpeneJEeHHe BE- Bu6mnorexa [OK
tenay, «I'paduueckoe n3oOpaxxeHue JMYHAHBI PABHOJIEUCTBYIO- }
cu, «Cunbl», «PaBHOEHCTBYIO- IIEeH CHIT https//m.edso0.1u/
ff0aldeO
I1ast CHID»
32 | KonTpoabHas padora Ne 1 o
Teme: «MexaHHUecKoe IBUKEHUE.
Macca, uiotHocTs. Bec Tena. I'pa-
¢duueckoe n300pakeHHe CHJL.
Cuibh»
MNUTOI'O IO PA3JAEJY, 21 yac

Pa3nen 4. /laBiieHue TBEPABIX TeJ, ;KHIAKOCTel H razos, 21 yac. KP- 2 JIP -3

4.1 Jlasnenue. [lepedaua oasnenus meépovimu menamu, HUOKOCMIMU u 2azamu, 3 waca
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33 | JaBnenue. CiocoObl yMEHBIIICHUS U
YBEITUYCHUS IaBJICHUS

34 JlaBiieHue ra3a. 3aBHCUMOCTb JIaBJIe-
HUS Ta3a OT 00bEMa, TEMIIEPaTyPhI

35 ITepenayda naBiaeHus TBEPIBIMH Te-
JIAMH, XKAOKOCTSIMHU U Ta3aMd. 3aKOH
ITackans

AHanu3 1 00bSICHEHUE OIbI-
TOB M MPAKTUYECKUX CUTYya-
LA, B KOTOPBIX IIPOSABIIA-
ercsa cuia gaBiaenust; Oboc-
HOBaHHUE CIIOCOOOB YMEHb-
HICHUS U YBEJIMYEHUS J1aBiie-
HUS;

Nzyuenue 3aBHCHUMOCTHU
JaBJICHUS ra3a oT 00béMa U
TEMIIepaTyphl;

N3ydyenne  ocobeHHOCTEN
nepegavyud JaBlieHUs TBEp-
IBIMU TEJIAMU, KHJIKOCTIMU
u razamu. O00CHOBaHUE pe-
3yJbTAaTOB OIBITOB OCOOEH-
HOCTSIMU CTPOCHHUS Bellle-
CTBa B TBEPAOM, KUJIKOM H
ra3oo0pa3HOM COCTOSIHUSAX;
DKCIEePUMEHTAIBHOE JIOKa-
3arenbeTBO 3akoHa [lackans;
Pewmenne 3ama4d Ha pacuér
JTaBJICHUSI TBEPAOTO TEJNA;

bu6mmorexa [IOK
https://m.edsoo.ru/

ff0a20a6

bu6mmorexa [IOK
https://m.edsoo.ru/

ff0a2376

bubmuorexa [JOK
https://m.edsoo.ru/

ff0a25b0

4.2 Jlasnenue sicuokocmu, 5 uacos

36 | /laBineHue B )KUIKOCTH U ra3e, BbI-
3BaHHOE JCHCTBHEM CHJIBI TSHKECTH

37 | Pemenne 3ana4 o teme «JlaBnenue
B JKHUJIKOCTH U Ta3e. 3akoH [Tackamsi»

38 | Coolmiaromuecs: CoCyabl

39 | l'mopaBnudgeckuii mpece

40 | Manomerpsl. [lopurHeBoO# KHUIKOCT-
HBII HAcoOC

HccnenoBanue  3aBUCHUMO-
CTH JaBIICHUS XKUJIKOCTU OT
TIIyOUHBI TOTPYXEHHS U
IUIOTHOCTH KUJIKOCTH;
HaOmronenue u o0ObsicCHEHHE
THJIPOCTATUYECKOTO  Tapa-
JIOKCa Ha OCHOBE 3aKOHa
ITackans;

N3ydenne cooOmammuxcs
COCY/IOB;

Pewrenue 3ama4d Ha pacuér
JaBJIeHUs KuIKocTH; O0b-
sICHEHHe TTPUHIIUTIA JIeH-
CTBHSI THJIPABITUIECKOTO
npecca;

AHanu3 U 00bSICHEHHE TIPaK-
TUYECKUX CUTYAIUi, JeMOH-
CTPUPYIOIINUX MPOSIBIICHHUE
JaBIIEHUS KUAKOCTH U 3a-
koHa [lackans, Hanpumep
MIPOLIECCOB B OpraHU3Me MpU
IITyOOKOBOJHOM HBIPSHUU
(MC - Guomnorusi)

bu6mmoreka [JOK
https://m.edsoo.ru/

ff0a2718

bu6nmmorexa [JOK
https://m.edsoo.ru/

ff0a2826

bu6mmoreka [JOK
https://m.edsoo.ru/

ff0a2970

bu6mmorexa [IOK
https://m.edsoo.ru/

ff0a3136

4.3 Ammocghepnoe dasnenue, 6 uacos
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chepHoe napienue"

41 | Atmocdepa 3emnu. [Ipuunnet cyme-| 1 DKcrnepuMeHTaIbHOE O0Ha-
CTBOBaHMsI BO3YIITHON 000JIOUKH pyXEeHHE aTMochepHOro
3emun. 3aBUCUMOCTh aTMOC(HEPHOTO JIABJICHUS,

JIABJICHUS OT BBICOTHI HAJl yPOBHEM AHamm3 1 00bACHEHHE OIIbI-
MOpA TOB U NPAKTUYCCKUX CUTYya-

42 Bec BO34YyXa. ATMOC(bepHOG maBie- | 1 IMHA, CBA3aHHBIX C JICH-

Hue CTBUEM aTMoc(epHOro IaB-
JICHUS;
OOBbsicHEeHHE CYyIIECTBOBA-

43 | U3mepenne atmocdepHoro napne- | 1 Hus aTMOcdepbl Ha 3eMIte 1
nust. Onbit Toppuyenin HEKOTOPBIX IUIAHETAX WJIH €&

OTCYTCTBUS Ha JAPYTHX IUIa-
Hetax 1 JIyne (MC - reorpa-

44 | 3aBUCHMOCTb aTMOC(epHOTo faBie- | 1 ¢us, acrponomus); O6bsc-

HHS OT BBICOTBI HaJl yPOBHEM MOPS HCHHUC MSMCHCHIA IIJIOTHO-
CTH aTMOC(EPHI C BBICOTOMH
Y 3aBUCUMOCTHU aTMoc(ep-
HOT'O JIaBJICHHSI OT BBICOTHI,
Pemenue 3agau Ha pacuér

45 | bapomerp-anepoua. Atmocheproe | 1 aTMOC(EepHOTo JIaBJICHHUS;
JABJICHUE HA Pa3IMIHBIX BBICOTAX Nzydenue yctpoiicTBa 6apo-

MeTpa -aHepouIa
46 | Pemenue 3ama4 o Teme ""ATMo- 1

bu6mmorexa [JOK
https://m.edsoo.ru/
ff0a2b5a

bu6mmorexa [IOK
https://m.edsoo.ru/
ff0a2b5a

bu6mmorexa [IOK
https://m.edsoo.ru/
ff0a2da8

buomuorexa [JOK
https://m.edsoo.ru/
ff0a2fcd

bu6mmoreka [IOK
https://m.edsoo.ru/
ff0a2fcd

4.4 Jleticmsue dcuokocmu u 2a3a Ha NOSPYIHCEHHOE 8

Hux meno, T uacos

47

I[eﬁCTBHC KHUJIKOCTH U ra3a Ha I10-
T'PYKCHHOC B HUX TCJIO. ApXI/IMe—
J0Ba CHJia

1

DKcrnepuMeHTallbHOE OOHa-
pyXeHHE ACUCTBUS KHUIKO-
CTH W ra3a Ha NOTPYXEHHOE

48

JlabopaTopnasi padora Ne 6:
«OmnpenesieHue BbITAJIKMBAKOLIEH
CHJIBL, ICHCTBYIOLICH HA TeJI0, N0-
TPYKEHHOE B KUIKOCTh)

B HUX Teno; OnpeneneHue
BBITQJIKABAO- IIEH CHIIBI,
JIEUCTBYIOLIEH Ha TEJo, I0-
IPY>KEHHOE B KUJKOCTB;

49

JlabopaTopnasi pabora Ne 7; «lc-
CJIeJOBaHME 3aBUCUMOCTH Beca Teja
B BOJIE OT 00bEMa MOTPYKEHHOH B
JKUJKOCTh YaCTH TEJIa»

[IpoBenenue u o6cyx1eHNe
OIIBITOB, IEMOHCTPUPYIO-
IIMX 3aBUCUMOCTD BBITAJIKH-
BalOILEH CHJIbI, JEHCTBYIO-

50

[InaBanue Ten

11ei Ha TeJIO B )KUIKOCTH, OT
00BbEMa norpyk€HHON B
AKHJIKOCTh YacTH Tejla U OT

51

JlabopaTopnasi padora Ne 8: "Kon-
CTPYMPOBaHUE apeoMeTpa WINA KOH-
CTPYUPOBAHUE JIOAKHU U OIIPEEIe-
Hue e€ Tpy30n01b6EMHOCTH "

IUIOTHOCTH XuAKocTH, Mc-
CIIEJIOBAaHHUE 3aBUCHUMOCTH
Beca Tejia B BOJIE OT 00bEéMa
MOTPYKEHHOM B )KUJIKOCTh

52

Pemenne 3amau mo remam: «IlnaBa-
HUe cyn0B. Bo3ayxormnaBanuey,
«/laBneHue TBEpABIX TN, )KUIKO-
CTEH U Ta30B»

JacTH Tela; Pemenne 3amaq
Ha NpUMEHEHHUE 3aKoHa Ap-
XUMEOa U yCJIOBUS IIJIaBaHUA
ten; KoncrpynpoBanue

53

KonTpoubsnas padora Ne 2 o
TeMme: «JlaBeHue TBEpAbIX Te,
JKUJKOCTEN U Ta30B»

apeoMeTpa WM KOHCTPYHUPO-
BAHME JIOJKHU U ONPEIECIEHUE
€€ TPy30NOABEMHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0a3276

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0a33fc

bu6nmmorexa [JOK
https://m.edsoo.ru/
ff0a3514

bu6nmmorexa [JOK
https://m.edsoo.ru/
ff0a3a96

bu6mmorexa [IOK
https://m.edsoo.ru/

ff0a3654

MNUTOI'O IO PA3AEJLY, 21 yac
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Paznen 5. PaGora u MomHocTh. JHeprus. 13 yacos. KP — 1 JIP-2

5.1 Paboma u mowmocms. 3 waca

54 | Mexanuueckas padora
55 MormHocTh. EnuHuner MolHOCTH
56 | Ypok-uccnenosanue "Pacuér mori-

HOCTH, Pa3BUBAEMOM IIPU MObEME
o jectauie"

OKClepUMEHTAJIBHOE  OTIpe-
JICJICHNE MEXaHUYECKOU pa-
OOTBI CUJIBI TSKECTH TIPH Ta-
JCHUM TeJla U CHUJIbl TPEHUS
IIpY paBHOMEPHOM IE€peMe-
IICHUH Tela IO TOPU30H-
TaJIbHOMN MOBEPXHOCTH;
Pacuér momHoCTH, pa3BuBa-
€MOH IPU NOABEME 10 JIECT-
HUIIE;

Pewenune 3amad Ha pacuér
MEXaHU4ECKOH paboThl U
MOIIHOCTH

buomuorexa [JOK
https://m.edsoo.ru/

ff0a3f82

buomuorexa [JOK
https://m.edsoo.ru/

ff0a3f82

5.2 Ilpocmule mexanuzmul. 5 uacos

57

IIpocteie Mexanu3msl. Peruar. Pas-
HOBECHE CUJI HA pblYyare

58

Pbruaru B TexHuke, ObITY U pU-
poae. JlabopaTtopHasi padora Ne 9:
«HccnenoBanue ycaoBHii paBHOBE-
CHs pbIuaray

59

Pemenne 3agay mo TemMe «Y CIOBUA
paBHOBECHS pblUara

60

Koaddumuent nonesnoro nencTpus
Mexanusma. Jlaboparopuasi padora
Ne 10: «M3mepenune KI1/] naknon-
HOMU TIOCKOCTH

61

Pemenue 3amau mo teme "Pabora,
MorHocTh, KIT/"

Omnpenenenue BIMTPHIIIA B
CHUJIE MPOCTHIX MEXaHU3MOB
Ha MpUMepe pblyara, mo-
JBUYKHOTO U HEMOJBUYKHOTO
OJI0KOB, HAKJIOHHOM TJIOCKO-
CTH;

Hccnenosanue ycnoBus pas-
HoBecus ppluara; O6Hapy-
YKE€HHE CBOMCTB IIPOCTHIX
MEXaHU3MOB B Pa3JINYHBIX
UHCTPYMEHTaX M IPHUCIO-
COOJIEHUSIX, HCIOJIb3YEMBIX
B OBITY U TEXHUKE, a
TaK)K€ B )KUBBIX OPTaHU3Max
(MC - 6uonorus); Jkcrepu-
MEHTaJIbHOE J0Ka3aTesb-
CTBO paBEHCTBA pabOT Mpu
MPUMEHEHHH TIPOCTBIX Me-
XaHHU3MOB;

Omnpenenenue KI1/] Hakinon-
HOM MJI0CKOCTH; Pemmenue
3a/1a4 Ha TPUMEHEHHUE Tpa-
BUJIAa pPAaBHOBECHS pbluara u
Ha pacuért KIIJ]

bubmuorexa [JOK
https://m.edsoo.ru/

ff0a478e

bu6nmmorexa [JOK
https://m.edsoo.ru/

ff0a48a6

bu6mmoreka [JOK
https://m.edsoo.ru/

ff0a4c48

5.3 Mexanuueckas suepeus, 4 yaca

62

Mexannyeckas sHeprus. Kunernye-
CKasl M MOTEHIMAJIbHAS SHEPT U

DKCNEepUMEHTAIBHOE OIIpe-
JNeJIEHNEe U3MEHEHUS KHUHe-
THUYECKOU Y MTOTEHIINAIILHOMN

bu6mmorexa [IOK
https://m.edsoo.ru/

ff0a4252
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63 } 1 SHEPrUH TeNla NPH €ro cka- p o = ITOK
3aKOH COXpaHEeHHsI MEXaHHUYECKON THIBAHUU 110 HAKJIOHHOM https://m.edsoo.ru/
SHEPrUuu mwiockoctu; Gopmynuposa- £024360

HUE HAa OCHOBE uccilenoBa- [

64 | Ypok-3kcriepuMeHT 1o teme "Oke- | 1 HHUsl 3aKOHA COXPaHECHUS
MIEPUMEHTAIBHOE OTPEICIICHUE U3~ MEXaHUYECKOU SHEPTHH;

MEHEHUS] KWHETUYECKON U MOTEHITH- OOcyxIeHue TpaHHIl TpU-
AIbHON YHEPTUH NP CKATHIBAHUU MEHUMOCTH 3aKOHa COXpa-
T€Ja 110 HAKJIOHHOW IJIOCKOCTH" HeHus 3Hepruu; Pemenue 3a-

65 1 a4y C HUCIOJb30BAaHUEM 3a-
KonTpoJsbHnas pabora Ne 3 o teme KOHA COXPaHCHHUsS SHEPTHU
«PaboTta 1 MOIITHOCTb. DHEPTHUS»

NUTOI'O IO PA3JIEJY 12 yacos

66 | PesepBHbiii ypok. PaboTa ¢ TeK- 1 BuGmmorexa LIOK
cTamu 1o Teme «JlaBneHue TBEPIBIX https://m.eds00.ru/
TeJ, )KUJIKOCTEH U razoBy / Beepoc- tf0adffe
cuiickas mpoBepoyHas paboTta -

67 | PesepBHbiii ypok. Pabora ¢ Tek- 1 bubnnorexa [JOK
cTamH 1o Teme "MexaHn4eckoe https://m.edsoo.ru/
JIBUXKEHUE" ff0adeeb

68 | PesepBHbIii ypok. PaboTta ¢ Tek- 1
cramu 1o Teme "Pabora. MomHoOCTb.

Oueprus"”
HUTOI'O IO PE3EPBY 3
UTOoro 68 KP — 3 JIP u ITP-12



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

8 ki1ace

Ypo
- Ka

./

Tema ypoka

qa-
COB

Bunnl nesiTeILHOCTH

DJIEKTPOH-
Hble (uudpo-
BbI€) 00pa3o-

BaTeJlb-
HbIe pecypchl

Pazoen 1. Tennoevie aenenus, 28 uacoe. KP-1; IIP -1, JIP-4

1.1 Cmpoenue u ceoticmea sewecmea, 1 wacos

OCHOBHBIC ITOJI0KEHHUS MOJICKY-

1 JSPHO-KUHETUYECKON Teopun U ux | 1
ONBITHBIE TOATBEPKIACHUS

2 Macca u pazmep atomoB U Mosiekyn | 1

3 Mopenu TBEpAOTO, XKUJIKOIO U ra3o- 1
00pa3HOro COCTOSTHUM BEIECTBA
OO®bsicHeHHE CBOICTB TBEPAOTO,
KHJIKOTO M ra3000pa3HOro cocTosi-

4 HUI BEIIECTBA HA OCHOBE TOJIOXKeE- 1
HUW MOJIEKYJIIPHO-KMHETHYECKOU
TEOpUHU

5 Kpucranmmaeckue u amopdHbie 1

TCI1a

HaGmronenue u untepnpe-
TaIus ONBITOB, CBUIETEIb-
CTBYIOIIMX 00 aTOMHO-MO-
JIEKYJSIPHOM CTPOCHHH Be-
IIECTBA: OIBITHI C PACTBOPE-
HHEM pa3JIMuHbIX BEILIECTB B
BO/IE;

Perienvie 3aau o oreHuBa-
HUIO KOJIMYECTBA aTOMOB WJIN
MOJIEKYJ B €IMHHIIE 00BEMA
BEILIECTBA; AHAIU3 TEKCTa
JPEBHUX aTOMUCTOB (HAIpu-
Mmep, pparMeHTa 1nos3msl Jly-
kperust «O MPUPOJIE BEIei»)
C U3JI0KEHHEM 000CHOBAaHUM
aTOMHOM TUTIOTE3bI (CMBICIIO-
Boe ureHue). Orenka yoeam-
TENLHOCTH STUX 000CHOBA-
Huit; OObsiCHEHHE OPOYHOB-
CKOTO JABHKEHMSI, SIBIICHUS
T Py3un paznuauil MeXIy
HUMH Ha OCHOBE IMOJIOKEHUN
MOJIEKYJISIPHO- KHHETUYECKOU
TEOPHH CTPOEHUS BELIECTBA;
OOBbsiCHEHHE OCHOBHBIX pa3-
JIMYUI B CTPOCHUU Ta30B,
JKUJKOCTEN U TBEPBIX TEI C
WCIOJIb30BAHUEM MOJIOKEHUN
MOJIEKYJISIPHO- KHHETUYECKOM
TEOPHH CTPOEHUSI BELIECTBA;
[TpoBenieHue ONBITOB MO BbI-
pallMBaHUIO KPUCTAIIIOB MO-
BapEHHOW COJIM WJIM Caxapa;
[IpoBenenue u oObsiCHEHNE
OTIBITOB, IEMOHCTPHPYIOIITIX

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0a5256

bu6nmmorexa [JOK
https://m.edsoo.ru/
ff0a540e

bu6mmorexa [IOK
https://m.edsoo.ru/
f0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800

CmauuBaHue U KanuuisipHOCTh. [1o-
BEPXHOCTHOE HATSHKEHUE

TemnoBoe PaCIUPCHUC U CIKATHUC

KalUUIIPHBIC SIBIICHUS U SIB-
JICHUE CMAaY1BaHMUS;
OObscCHEHHE POJTU KaMILIAP-
HBIX SIBJICHUI 715 IOCTYILJIe-
HUS BOJIbI B OPTaHU3M pacTe-
Huit (MC - 6uosorusi);
HaGmoznenue, nposenenue u
0OBSCHEHHUE OIBITOB 110
HaOJTFO/ICHUIO TEIUIOBOTO pac-
HIMPEHUS] Ta30B, )KUAKOCTEH
u TBEPBIX Teix; OOBsICHEHNE
COXpaHEeHUsT 00bEMa TBEPIBIX
TeJI, TEKYYECTHU KUIKOCTH (B
TOM YHCJIE, Pa3HHUIIbI B TEKY-
YECTH JUIS PA3HBIX JKUIKO-
cTel), naBneHus rasa; [Ipose-
JICHHE OIIBITOB, JIEMOHCTPH-
PYIOIIMX 3aBUCUMOCTD J1aB-
JICHUS BO3]lyXa OT €ro 00b-
€Ma M HarpeBaHus WM OXJia-
JKJIEHMS, U UX OOBsICHEHHE Ha
OCHOBE aTOMHO-MOJIEKYIISP-
HOTO YYCHHUS;

AHanm3 MpakTHYECKUX CHUTY-
anui, CBSI3aHHBIX CO CBOM-
CTBaMH T'a30B, KUAKOCTEH U
TBEPIBIX TEI

bu6mmorexa [IOK
https://m.edsoo.ru/
ff0a5530

bu6mmoreka [IOK
https://m.edsoo.ru/
ff0a5a26

1.2 Tennoswie npoyecco, 21 uac

Temnepatypa. CBs3b TeMIiepaTypbl
CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS
YaCTHIL

Buytpennss sneprus. CriocoOsl n3-
MEHEHUS BHYTPEHHEN YHEPTUU

10

Bunae! rerionepenaun

11

Ypok-koudpepenuus "[Ipaktuue-
CKO€ HCII0JIb30BaHHUE TEILIOBbIX
CBOMCTB BCIICCTB U MAaTCPUAJIOB B
1eJIsIX dHeprocoepekeHus "

12

KonnyecTBo TemIOTHL. Y AeIbHas
TEINIOEMKOCTD

13

ypaBHCHI/IC TEIUIOBOro OallaHca.
TermmooOMeH U TEIIOBOE paBHOBC-
CHUC

14

JladopaTopnas padora Ne 1: "lc-
CJIeIOBaHUE SBJICHUS TETUIOOOMEHa
MIPU CMEIIMBAHUU XOJIOJHON U TOpsi-
yel BoJbI"

O6ocHOBaHME TPaBUII U3-
MEpEHUsI TeMIIepaTyphbl;
CpaBHeHUE pa3IMyYHBIX CIIO-
CO0OB M3MEPEHUS U KAl
temneparypsl; Habmonenue
U OOBSICHEHHE OTBITOB, Je-
MOHCTPHPYIOIIAX U3MCHE-
HHE BHYTPEHHEH SHEpTUn
TeJa B pe3yJIbTaTe TeIUIoTe-
penauu 1 paboThl BHEITHUX
cmit; Habmroenue u 00b-
SICHEHHE OMBITOB, 00CYXIe-
HUE NPAKTUYECKUX CUTYa-
M, IEMOHCTPUPYIOLITHX
pa3uYHbIC BUJIbI TEIUIONE-
penayu: TerIonpOBO/-
HOCTB, KOHBEKIIUIO, H3ITyde-
Hue; MccnenoBanue sipie-
HUS TETJI000MEHA TIPH CMe-
MIMBaHUM XOJOJHOW M TO-
psiYeit BOJIBI;

HabmroieHne ycraHOBICHUS

bu6nmmorexa [JOK
https://m.edsoo.ru/
ff0a5¢c60

bu6mmoreka [JOK
https://m.edsoo.ru/

ff0a6412

bu6mmoreka [JOK
https://m.edsoo.ru/

ff0a65c0

bu6mmoreka [JOK
https://m.edsoo.ru/

ff0a6976

bu6nmmorexa [JOK
https://m.edsoo.ru/

ff0a7088

bu6nmmorexa [JOK
https://m.edsoo.ru/

f0a6a98



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
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https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
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https://m.edsoo.ru/ff0a6a98

15

Pacder konmdecTBa TEIIOTHI, HEOO-
XOJMMOTO JIJIsl HarpEeBaHM Tella U
BBIICJIIEMOTO MM TPU OXJIAXKICHUN

16

JlabopaTopnasi paGora Ne 2:
"OnpeneneHue yeabHON TemIoem-
KOCTH BemiecTna"

17

DOHeprus TomMBa. Y IeabHas Tel-
JI0Ta CrOpaHus

18

[InaBnenue u oTBEpAEBaHUE KPHU-
CTAJUINYECKUX TeJ. Y IeJIbHAas TeN-
JIOTA IUJIaBJIEHUS

19

JlaGoparopunasi pabdora Ne 3:
"OnpeneneHue yeabHON TeII0ThI
IUIaBJICHU JIpaa"

20

[TapooOpazoBanue u KOHIEHCALIMSL.
Hcnapenne

21

Kunenue. Y aenbHas temiora napo-

00pa3zoBaHus U KOHACHCAIIUU. 3aBU-
CHMOCTb TEMIIEPATYPHI KUIIEHUA OT

aTMoc(hepHOro naBIeHHUS

22

Bnaxunocts Bo3ayxa. Jlaboparop-
Hasi padora Ne 4: "Onpenenenue
OTHOCUTEJIbHOW BJIQXKHOCTH BO3-

Ilyxa"

23

Pemenue 3amau Ha OIIPCACIICHUC
BJIA’JKHOCTH BO31yXa

24

[TpuHIMIBI PAOOTHI TEIIOBBIX JIBH-
rareneif. [lapoBas TypOuna. Jpura-
T€JIb BHYTPEHHErO0 CTOPaHUs

25

KII/I TermoBoro nBurarens. Tero-
BbIE JIBUTATEIIN U 3aIlIUTA OKPYKalO-
Il Cpebl

26

3akoH COXPAHCHUS U ITPEBPALICHUA
SHCPTHHU B TCIJIOBBIX ITPOLECCax

TEIJIOBOTO PABHOBECHS
MEXK]y TOpSYEH U XOJIO0-
HOU Bojoi; OnpenencHue
(M3MepeHne) KOJINYEeCTBa
TEIJIOTHI, TOJIy4eHHOTO BO-
oM Tpu TerooOMeHe ¢
HArpeThiM METAUTHYECKIM
LHWIAHIPOM;

Ornpenenenue (M3MEpEeHUE)
yIeIbHOU TEIIOEMKOCTH
BellecTBa; Pemenue 3amay,
CBSI3aHHBIX C BHIYHCICHUEM
KOJIMYECTBA TEIJIOTHI U TETI-
J0EMKOCTH PH TEI1000-
MEHE;

AHanu3 cUTyaluii MpakTh-
YECKOT'O UCTIOIb30BAHUS
TETIOBBIX CBOMCTB BEIIECTB
Y MaTepuasoB, HalPUMEp, B
LEISX SHEProcOepesKeHUs:
TETUTOM30JISIIIHS, YJHEProcoe-
peraromiye KpbIiiu, TepMo-
AKKyMYJISITOPBI | T. 11.;
Habmronenue siBnenuii ucna-
peHus U KoHeHncauuu; Mc-
CclieZIOBaHUE IMpoIecca Ucma-
PEHHS PA3IINIHBIX KHUKO-
CTelt;

OO®bsicHeHUE SIBICHUH HCTIa-
pPEHHUsS ¥ KOHJCHCAIIMH Ha
OCHOBE aTOMHO-MOJICKYJISP-
Horo yuenust; Habmogenue
1 00bsSICHEHHE Ipoliecca Ku-
MICHHS, B TOM YHCIIE 3aBUCH-
MOCTH TeMITEPaTyphl KUTIe-
HUS OT JJaBJICHUS;
Omnpenenenne (M3MepEHUE)
OTHOCHUTENILHOM BIaYKHOCTHU
Bo3nyxa; Habmonenue mpo-
1iecca IIaBJIeHUs] KpUCTa-
JIMYECKOT0 BEIIECTBA,

buomuorexa [JOK
https://m.edsoo.ru/
ff0a6bb0

bu6morexa [IOK
https://m.edsoo.ru/
ffO0a7b5a

buomuorexa [JOK
https://m.edsoo.ru/

ff0a71d2

but6mmorexa [IOK
https://m.edsoo.ru/

ff0a72fe

buomuorexa [JOK
https://m.edsoo.ru/

ff0a740c

bu6mmoreka [IOK
https://m.edsoo.ru/

ff0a786¢

bubmuorexa [JOK
https://m.edsoo.ru/

ff0a7628

bu6mmoreka [JOK
https://m.edsoo.ru/

ff0a7c7c
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[ToaroToBKa K KOHTPOJIBHOM paboTe
no Teme "TerioBsie sABieHus. M3me-

27 N 1
HEHUE arperaTHBIX COCTOSTHHUI Be-
mecrna"

KonTpoasnas padora Ne 1 o teme
28 "TemoBele aBiIeHnusa. MI3menenue ar-| 1

peraTHbIX COCTOSIHUI BelecTBa"

HanpuMep, JIbAA;
CpaBHEHME MPOLECCOB
TUTaBIICHUS KPUCTAJLTNYC-
CKHUX TeJl U pa3MsATyeHUs
[IPY HarpeBaHUU aMOP(HBIX
TelT;

Onpenenenuie (M3MepEHUE)
yJIeIbHOM TEIUIOTHI IJ1aBJie-
Hus Jb1a. OObsiCHEHHE SIB-
JICHUH TUIaBJICHUS U KpU-
CTAJTM3aLIMU HAa OCHOBE
aTOMHO-MOJIEKYJISIPHOTO
yUYCHUS;

Pemenue 3aay, cBSA3aHHBIX
C BBIUUCIICHUEM KOJINYECTBA
TEIUIOTHI B MIPOIECccax Tel-
Jonepeauu MMpH IUIaBICHUH
U KpUCTAJUTM3AlIUH, UCTIape-
HHUH ¥ KOHJICHCAITNH;

buomuorexa [JOK
https://m.edsoo.ru/

ff0a83f2

bu6mmorexa [IOK
https://m.edsoo.ru/

ff0a86ae

MNTOI'O 11O PA3JAEJIY 28 yacoB

Pa3nen 2. JiaekTpuyecKue H MAarHUTHbIE siBJieHus1, 37 yacoB. KP- 3; JIP — 9,5

2.1 Dnexmpuueckue 3apsaovl. 3apsdiceHnvie meia u ux e3aumooelicmsue, 1 uacos

29

Onexrpusanus tei. J{Ba poaa sek-
TPUUYECKUX 3apsi/IOB

1

30

Ypoxk-ucciegopanue "DieKTpu3a-
1Y T UHAYKIMEN U IPU COIPH-
KOCHOBEHHMH"

31

B3anmopeincTere 3apsyKeHHBIX Tell.
3akon Kymnona

32

Onexrpuueckoe nojue. Hampsoken-
HOCTb JJIEKTpHAUYecKoro nous. [Ipun-
LU CYTEPIIO3HUIINH JIEKTPUUECKHUX
noJien

33

Hocurenu snekTpudeckux 3apsaoB.
OnemeHTapHbIN 3apsag. CTpoeHue
aToMa

34

[TpOBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs DIEKTPUYECKOrO 3apsaa

35

Pemenue 3amay Ha nprUMEHEHHE
CBOMCTB AJICKTPUUYECKUX 3aPSI0B

HaGnronenue u nposene-
HUE OIBITOB IO AJICKTPH3a-
LMY TEJ MPU COITPUKOCHO-
BEHUU U UHIYKIUEH;
Habmonenne n o0bsicHe-
HHE B3aMMOJICHCTBUS OJI-
HOMMEHHO U Pa3HOUMEHHO
3apsikeHHbIX Tel; OOBsICcHe-
HUE MPUHIIATIA TSHCTBUS
anekTpockona; O0bsicCHeHUE
SIBIICHUH DJIEKTPU3AIUHU TIPU
CONPHUKOCHOBEHUU TEN U
WHIYKIWEH C HCHOJIb30Ba-
HHUEM 3HaHUN O HOCUTENSIX
ANEKTPUUYECKUX 3apsioB B
BEIIIECTBE;

PacnoznaBanne u oOBsCHE-
HUE SBICHUH IEKTPHU3AIUU
B IIOBCETHCBHOM KHU3HMU;
Hab6mronenue u oObsicHe-
HUE OTBITOB, WIUTFOCTPUPY-
IOIIHUX 3aKOH COXPaHEHUS
AJIEKTPUIECKOTO 3aps/ia;
HabGironenue ompITOB 1O
MOJEJIMPOBAHUIO CHUIIOBBIX
JIMHUH STIEKTPUIECKOTO
TIOJIS;

bubmuorexa [JOK
https://m.edsoo.ru/

ff0a87e4

but6nmmorexa [JOK
https://m.edsoo.ru/

ff0a8a0a

bu6mmoreka [JOK
https://m.edsoo.ru/

ff0a8ef6

bu6mmorexa [IOK
https://m.edsoo.ru/

f0a90cc

2.2 Ilocmosnuwiii an1exkmpuyeckuti mox, 20 uacos
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36

DNEKTPUYECKUN TOK, YCIIOBUS €r0
cyuiecTBoBaHusA. ICTOUHUKH 3JIEK-
TPUUECKOI0 TOKA

37

JlelicTBUA 2JIEKTPUYECKOTO TOKA

38

Ypok-uccienoBanue "/lelicteue
AJICKTPUYECKOTO TTOJIsI HAa MPOBOJI-
HUKU U TUDJICKTPUKH"

39

DNIEKTPUUYECKHUM TOK B METAJLIaX,
KUAKOCTAX U razax

40

:‘)HGKTpI/I‘ICCKaH Lenb U e€ cocTaB-
HBIC 4YaCTH

41

Cuna Toka. JlabopaTopnasi pabora
Ne 5: "Usmepenue u peryivpoBaHue
CHUJIBI TOKA"

42

DnekTpuueckoe HanpshkeHue. Bomb-
t™eTp. JJaboparopnas padora "U3-
MEpPEHHE U PeryIUpOBaHUE HATPSI-
KeHus"

43

COHpOTI/IBHeHI/Ie IMPOBOAHHKA.
YneneHOE COIMPOTUBJICHUEC BCUIC-
CTBa

44

Jlaboparopnasi padora Ne 6: "3a-
BHUCHUMOCTD 3JIEKTPUUYECKOTO COMpPO-
TUBJICHHUA ITPOBOJHUKA OT €T0
JJIMHBI, TUI0MAaAr MOIEepeYHOro ce-
YeHUs U MaTepuana"

45

3aBUCHUMOCTH CHJIBI TOKA OT HAMps-
skeHus. 3akoH OMa Juts yuyacTka
enu

46

JlabopaTopnas padora Ne 7: "lc-
CJIeZIOBaHUE 3aBHCUMOCTH CHIIBI
TOKa, WAYILETO Yepe3 pe3ucTop, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HAIPSI-
JKEHUs Ha pesucrope”

47

HOCJ’IGI[OB&TGJ'H)HOG " MapaJlJICIbHOC
COCAMHCHUA ITPOBOAHHNKOB

48

JlabopaTopnas padora Ne 8: "[Ipo-
BEpKa MpaBUJIa CIIOKEHUS HaIlpshKe-
HUI1 IPY IOCIIEI0BATEIBHOM COEIU-
HEHUH JIBYX PE3UCTOPOB"

49

JladopaTopnas padora Ne 9: "[Ipo-
BEpKa MpaBuiia JUIsl CUJIbI TOKA MPU
napajuieJIbHOM CO€IMHEHUH Pe3U-
cTOpoB"

50

Pemienne 3ama4d Ha MMPUMCHCHUC 3a-
koHa Oma AJId pa3]IM9YHOro COCANHC-
HUS IPOBOJITHUKOB

51

PaGoTa 1 MOIITHOCTH dJIeKTpUUe-
ckoro Toka. 3akoH Jlxoys-JIena

HaGmonenne pa3nuuHbIx
BHUJIOB JICUCTBUSA DJIEKTPU-
YEeCKOTro TOKa ¥ OOHapyxe-
HHE dTUX BUJIOB JCHCTBUS B
IMOBCEAHEBHOM XKU3HU;
COopKka 1 UCIIBITAaHUE DJICK-
TPUYECKON LENH MOCTOSH-
Horo Toka; 3aMepenne
CHJIbI TOKA aMIIEPMETPOM;
N3MepeHue 3eKTpruIecKoro
HANPSHKEHUS BOJIBTMETPOM;
[IpoBeneHne U oOBSICHEHNUE

OIBITOB,  JI€EMOHCTPHUPYIO-
IUX 3aBUCUMOCTb DJIEKTpU-
YECKOIo COIPOTUBIICHUS

IIPOBOJHMKA OT €0 JUIMHBI,
IIoUiad IOMNEPEYHOro ce-
YEHMsI U MaTepuana;
HccnenoBanue  3aBUCHMO-
CTH CWJIBl TOKa, IPOTEKaIO-
LIET0 Yepe3 pe3ucTop, oT co-
IIPOTUBIICHUS PE3UCTOpa U
HaAIpPsDKEHUS Ha PEe3UCTOPE;
ITpoBepka npaBuia cioxe-
HUs HANPSKEHUW NPHU T10-
CJIEI0OBATEILHOM COEIMHE-
HUHU JBYX pe3ucTopos; IIpo-
BEpKa IpaBJIa JUIsl CHUJIbI
TOKa [IPU NapajieIbHOM CO-
€IMHEHNUHU PE3UCTOPOB;
AHanu3 curyanuil mnocie-
JIOBaTEJILHOTO U MapalIeb-
HOT'O COEJJMHEHUS POBOJI-
HUKOB B JIOMAIlIHUX JJIEK-
TPUYECKHX ceTAX; Pemenue
3a/1a4 C UCIOJIb30BAHUEM
3akoHa Oma u dopmyi pac-
4éTa DJIEKTPUUECKOTO CO-
MIPOTHUBIICHUS TIPU TIOCIIE0-
BaTEJIbHOM M NapaJUIEIbHOM
COEMHEHUU TPOBO/IHUKOB;
Onpenenenue paboThI AMIEK-
TPUYECKOT'O TOKA, IPOTEKa-
IOLLETO YEPE3 PE3UCTOP;
Onpezenenrie MOIHOCTH
ANEKTPUUECKOTO TOKA, BBIJIE-
nsiemMoi Ha pesucrope; Me-
CJIEZIOBAaHUE 3aBUCUMOCTHU
CHJIBI TOKA Yepe3 JIaMIIOUKy
OT HalpsHKEHUs Ha Hell;
Omnpenenenne KI1J[ Harpe-
BaTels;

buomuorexa [JOK
https://m.edsoo.ru/

ff0a95a4

buomuorexa [JOK
https://m.edsoo.ru/

ff0a96b2

buomuorexa [JOK
https://m.edsoo.ru/

ff0a9838

but6mmoreka [IOK
https://m.edsoo.ru/

ff0a8bd6

bubmuorexa [JOK
https://m.edsoo.ru/

ff0a9el4

bubmuorexa [JOK
https://m.edsoo.ru/

ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/

ff0aa738

bu6mmoreka [JOK
https://m.edsoo.ru/

ff0aad4a

bu6mmoreka [JOK
https://m.edsoo.ru/

ff0aa04e

but6nmmorexa [JOK
https://m.edsoo.ru/

ff0aaab8

bu6nmmorexa [JOK
https://m.edsoo.ru/

ff0aadle

bu6nmmorexa [JOK
https://m.edsoo.ru/

ff0aaf8a

bu6nmnorexa [JOK
https://m.edsoo.ru/

ff0ab124
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52

JlabopaTopnasi paGora Ne 10:
"Onpenenenre paboThl U MOITHOCTH
AJIEKTPUYECKOr0 TOKA"

53

OJeKTpuYecKue Lenu 1 noTpeou-
TEJH 3JIEKTPUUECKOM SHEPruu B
obITy. KOopoTkoe 3aMbikaHue

54

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSJIbl.
3apsKEHHBIE TENA U UX B3aUMOJIEH-
cTBUS. [10CTOSHHBIN 2JIEKTPUYECKUI
TOK"

55

KonTpoubHnas padora Ne 2 o teme
"DnexTpuueckue 3apsaabl. 3apsHKeH-
HBIE TEJIa U UX B3aUMOJCHCTBUS.
ITocTOSIHHBIN 3JIEKTPUYECKHUI TOK"

HUccnenoBanue npeodbpazo-
BaHUS SHEPTUH MIPH MOTb-
€Me Irpysa 2JIeKTpOABUrare-
JeM;

OOBsicHeHHe YCTPONCTBA U
NpUHIUNA JEWCTBUS TOMalll-
HUX 3JIEKTPOHArpeBaTeb-
HBIX IpuOOpoB; OOBsCHEHNE
MIPUYHUH KOPOTKOTO 3aMbIKa-
HUS U IPUHIUIA JCHCTBUSL
IJIABKUX MPENOXPAHUTENICH;
Pemienue 3aad ¢ ucnosnb3o-
BaHMUEM 3aKoHa [[xoyis-
Jlenna

buomuorexa [JOK
https://m.edsoo.ru/
ff0ab3e0
buomuorexa [JOK
https://m.edsoo.ru/
ff0ab660

bu6mmorexa [IOK
https://m.edsoo.ru/
ff0abd2c

buomuorexa [JOK
https://m.edsoo.ru/
ff0abea8

2.3 Maznumuuie saenenus, 6 uacos

56

ITocTossHABIE MAarHUTHI, UX B3aMO-
JIECUCTBUE

57

Ypok-ucciaenopanue "3yuenue
OJIEH ITIOCTOSHHBIX MAarHUTOB"

58

MarsauTtHoe 11oj1e. MarautHoe 11oJjie
3eMIIH ¥ €70 3HAUECHUE UIS JKA3HU
Ha 3eMiie

59

OmneiT DpcTena. MaruutHoe nose
3JIEKTPUUECKOro Toka MarHuTHoe
10JI€ KaTyIIKU C TOKOM

60

[IpuMeHeHue JIeKTPOMarHuTOB B
texuuke. Jlaboparopnasi padora
Ne 11: "U3yuyenue neicTBus Mar-
HUTHOTO T10JIs1 Ha TPOBOJIHUK C TO-

KOM

61

ONeKTpOABUTaTENb ITOCTOSIHHOTO
ToKa. Mcrions30BaHue 3JEKTPOIBU-
raTeyie B TEXHUYECKUX yCTpOH-
cTBax U Ha TpaHcnopre. Jlabopa-
TopHasi padora Ne 12 "Koncrpyu-
pPOBaHME U U3y4eHHUE pabOTHI AJIEK-
TpoaBUraresns"

HccnenoBanne MarHuTHOro
B3aMMOJEHCTBUS MTOCTOSIH-
HBIX MarHuToB; M3yuenue
MarHUTHOTI'O MOJISl IOCTOSH-
HBIX MarHUTOB IPHU UX 00b-
CIIMHEHUH U PA3/IEIICHUY;
IIpoBeneHue ONBITOB IO
BU3YyaJIM3al1H M0JIS IOCTO-
SHHBIX MarHuToB; M3yde-
HUE SIBJICHHUs] HAMarHU41Ba-
HUS BemecTsa; Mccnemona-
HUE JIEICTBUSA DIIEKTpUYE-
CKOrO TOKa Ha MarHUTHYIO
cTpenky; [IpoBenenne omnbl-
TOB, JI€MOHCTPHUPYIOIINX
3aBHCHUMOCTb CHJIBI B3au-
MOJIEHCTBUS KATYIIKH C TO-
KOM M MarHuTa oT CHJIbI U
HaIpaBJIEHUsl TOKa B Ka-
TYILIKE;

AHanu3 cuTyauui npakTu-
YECKOr0 IPUMEHEHMS DIIEK-
TPOMarHuTOB (B OBITOBBIX
TEXHUUYECKUX YCTPOMCTBAX,
MIPOMBIIIJIEHHOCTH, MEJU-
IIUHE);

N3ydyenne pelctBus wmar-
HUTHOTO TIOJS HAa IPOBOA-
HUK C TOKOM;

N3yuenne neucTBus Iek-
TPOABUIaTENS;

N3mepenne KIIJI amekTpo-
JIBUTaTEJIbHOM YCTaHOBKH;
Pacno3naBanne m ananus
pasINYHbIX MPUMEHEHUN

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0ac3d0
bubmuorexa [JOK
https://m.edsoo.ru/
ff0acOba
bu6mmoreka [JOK
https://m.edsoo.ru/
ff0acld2

bu6mmoreka [IOK
https://m.edsoo.ru/
ff0ac74a

but6nmmorexa [JOK
https://m.edsoo.ru/
ff0acB86¢c
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AJIEKTPOABUraTeNel (TpaHc-
MopT, OBITOBBIE YCTPOMCTBA

¥ JIp)

2.4 Dnexmpomacnumuasn unoykyus, 4 yaca

62

Onpitel Dapanes. 3aKOH 31EKTPO-
MarHuTHOM unaykuuu. [Ipasuiio
Jlenua

63

Onektporereparop. CrocoOsI Mmoy-
YEHHUSI DJICKTPUUECKON SHEPTUH.
DNEKTPOCTaHIIMU Ha BO3OOHOBIIsIE-
MBIX UCTOYHUKAX YHEPTUU

64

[ToxroroBka Kk KOHTPOJILHOU paboTe
10 TeMe "DJIEKTPUYECKUE U MAarHUT-
HbIC siBJCHUS"

65

KonTpoubnas padora Ne 3 no teme
"DJIeKTpUUECKUE U MAarHUTHBIC SIB-
nexus"

OMNBITEI 110 UCCIIENOBAHHUIO
SIBJICHUS 3JIEKTPOMAarHUT-
HOM MHIYKIIMH: UCCIICIOBA-
HHUE U3MEHEHHUH 3HAaYEeHUs U
HaIpaBJICHUS WHIYKIIMOH-
HOT'O TOKa

buomuorexa [JOK
https://m.edsoo.ru/

ff0acb14

nTor

O MO PA3JIEJIY 37 yacoB

66

PesepBHblit ypok. Pabota ¢ Tek-
cramu 1o Teme "TeruioBbie siBiIeHUS"

bubmuorexa [JOK
https://m.edsoo.ru/

ffOacdc6

67

PesepBubrit ypok. Pabora ¢ Tek-
cTtaMi 110 TeMe "T1oCTOSIHHBIN dIeK-
TPUUYECKUN TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/

ff0acche

68

Pesepaublii ypok. Pabora ¢ Tek-
cTaMH 110 TeMe "MarauTHEIE sIBJIe-

Hus"

PE3EPB

UTOI'O

68

KP-3 JIP(ITP)-14,5
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9 kaacce

yYpo
-Ka
/1

Tema ypoka

Ko-
JIN-
ye-

COB

Buanbl 1eATE ILHOCTH

JIeKTPOH-
Hble (nudpo-
Bble) 00pa30-

BaTeib-
Hble pecypchl

Pa3znen 1. Mexannueckue siBjaenusi, 40 yacoB. KP -1, IP u IIP — 7

1.1 Mexanuueckoe osusicenue u cnocodwl e2o onucarud. 10 uacoe

Mexannueckoe IBmxenue. Mare-

1 1
puajibHasi TOYKa

5 Cucrema orcuera. OTHOCUTEIL- 1
HOCTh MEXAHHUYECKOT'O IBUKEHUI

3 PaBHOMEpHOE IIPAMOJIMHEWHOE 1
NBIDKEHNE
HepaBHomepHoe mpsiMOTIMHEITHOE

4 newkenue. CpenHss u MTHOBeHHast| 1
CKOpPOCTh

5 [IpssMonrHENHOE paBHOYCKOPEH- 1

HOE JIBH)KEHUE. Y CKOPEHHE

HaOmromaTte M ONMCHIBATH
NPSMOJIMHETHOE W PaBHO-
MEpHOE  JIBIDKCHHME  Te-
JIGKKA C  KameJbHUIICH;
ONpENENsATh IO JIEHTE CO
cliejaMHu Kamellb BUJl IBH-
JKEHUS TEJICKKH, MTPOMIAECH-
HBII €10 MyTh U MPOMEXKY-
TOK BpEMEHUW OT Hayalia
JIBIDKEHHS JI0 OCTaHOBKH,
00OCHOBBLIBAaTh  BO3MOXK-
HOCTH 3aMEHBI TEICIKKH €€
MOJIETIBI0  MAaTEpPHUAIBHOU
TOYKOM - [ OITMCAaHUS
nBmxkeHud. HaOmogate u
OITMCHIBATL JBHIKEHHE Ma-
ATHUKAa B JBYX CHCTEMax
OTCYeTa, OJJHA M3 KOTOPBIX
CBsI3aHa C 3eMJIeH, a Apyras
C  JICHTOW, ABWXKYLIEHCS
PaBHOMEPHO OTHOCH-
TEJTBFHO 3€MJIU; CPaBHUBATH
TPaeKTOpUHU, MYyTH, IEepe-
MEIIEHUs, CKOPOCTU MasT-
HUKa B YKa3aHHBIX CHUCTE-
Max OTCYeTa; NPUBOJUTH
MpUMEPBL,  TMOACHSIOIINE
OTHOCUTEJILHOCTh  JIBUIKE-
HHSA.

[TpuBOIUTE IPUMEPHI, B KO-
TOPBIX KOOPJUHATY JBUXKY-
mIerocs Tejia B JIIOOOH MoO-
MEHT BpPEMEHH  MOXKHO
ONpeNenuTh, 3Hasg  €ro
HayaJIbHYI0 KOOPJAMUHATY U

Ibuoimoreka [IOK
https://m.edsoo.ru
ffO0ad474

lbu6anoreka LIOK
https://m.edsoo.ru
ff0ad19a

Ibu6mmoteka [JOK
https://m.edsoo.ru
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CKopocTh IPSMOJIMHEMHOTO paB-
HOYCKOPEHHOTO ABIMXeHus. [ 'pa-
¢buk ckopoctu

JlabGoparopHasi padora Ne 1:
"OnpeneneHue yCKOpeHus Tesa
IIPY PAaBHOYCKOPEHHOM JIBFXKEHUHU
110 HaKJIOHHOM MJIOCKOCTH"

CBoOoaHoe nagenue tei. OMbITh
Tanunes

PaBHOMEpHOE ABMXKEHUE 11O
OKpykHOCTH. Ilepron u yacrora
oOpamienus. JIunelinas u yrioBas
CKOPOCTH

10

IleHTpOoCTpEMUTENBHOE YCKOPEHHE

COBEpILIEHHOE MM 3a JaH-
HBI TTPOMEXYTOK BPEMEHHU

ff0ad8d4

IepeMELICHUEe, U Helb3s,
€CJIX BMECTO IIEPEMEIICHUS
3a/1aH NIPOMICHHBIN IIyTh

Omnpenenarb MOIyId U
MIPOEKIIMU BEKTOPOB Ha KO-
OpJIMHATHYIO OCh; 3aIHChI-
BaTh YpaBHEHHUE JJIsl OTpe-
JIeJICHUSI KOOPJIMHATHI JIBH-

Ibuoimoreka IIOK
https://m.edso0.ru

JKYILErocsi Tena B BEKTOP-
HOM W CKaJsIpHOU dopme,
UCIIOJIb30BaTh €ro s pe-
HICHUS 3a]1a4.

ff0adb18

3anuceiBaTh HOPMYIIBI: IS
HaXOXACHUA IPOCKUUU U
MOJZyJIl BEKTOpa IepeMe-
LICHMS TeJla, 1JIs BhIYMCIIE-
HUSL KOOPAMHATBHI JBUXKY-
mierocsi Tejaa B J0OOH 3a-
JTAaHHBI MOMEHT BpPEMEHH;
JIOKa3bIBaTh PAaBEHCTBO MO-
Iyl BEKTOpa Iepemelie-
HUS NPOHACHHOMY IIyTU U
IJIOMA M T TpapuKoM
CKOPOCTH;

CTPOUTH TpaUKu 3aBUCH-
moctH VX = VX(t)
OOBsICHATD (HU3NIECKUIA
CMBICII IOHATUI: MTHOBEH-
Hasi CKOPOCTb, YCKOPEHHUE;
IIPUBOJUTH NPUMEPHI
paBHO- YCKOPEHHOTO JIBU-
YKEHMS; 3aIUChIBATh (op-
MYJTy JJIs1 ONpeAeIeHUS
YCKOPEHHS B BEKTOPHOM
BUJE W B BUJE MPOCKIUN
Ha BBIOPaHHYIO OCh; ITPU-
MEHSTh (POPMYIIbI yCKOpe-
HUS AJI peLeHus 3a1ad,
BbIpaXaTh JIIOOYIO U3 BXO-
JAIIMX B HUX BEJIMYUH Ye-
pe3 ocTajibHbIE.
-3anuceIBaTh bopmybl
vV =V0+at, vx = Vv0x + axt,
V =V0 = at, yATaTh U CTPO-
UThb TpaduKU 3aBUCUMOCTH
vx = vx(t);

- pemarth pacyeTHbIE U Ka-
YECTBEHHbIE 33/1a4U C MPHU-
MEHEHUEM yKa3aHHBIX

Ibu6amoTreka LIOK
https://m.edsoo.ru
ff0ael76

hopmyr
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-Pemate  pacderHble 3a-
Jla4¥l ¢ pUMEeHEeHHEM (op-
MYJIBI

Sx = VOxt + axt?/2;
-IPUBOAUTD (HOPMYILY

S = (VOx+ vx)/2+(t/1) x Bumy
sx = (VX —V2x )/2ax;
-JI0Ka3bIBaTh, YTO IS MPsi-
MOJIMHEWHOI'O PaBHOYCKO-
PEHHOTO JIBUKEHUS ypaBHe-
HUE

X= X0 + Sx MOJKET OBIThH ITpe-
00pa3oBaHO B ypaBHEHUE

X = Xo + Voxt +(axt?)/2

— Habnronate nBmxeHne
TEJIeKKHU C KarebHULICH;
-JIeNIaTh BBIBOJIbI O XapaKTepe
JIBIDKEHHS TEJICKKY;
-BBIUUCIISITH MOJTYJIb BEKTOPa
IepeMELICHUS], COBEpLICH-
HOT'O MPSIMOJIMHEWHO U
pPaBHO- YCKOPEHHO JBUXKY-
IIMMCS TEJIOM 32 N-1O Cce-
KyH[y OT Havaja JBUKEHUS,
10 MOAYJIIO IEpEMELICHUS,
coBepIeHHoro 1M 3a k-1o ce-
KyHLly

-[Ionb3ysiche METPOHOMOM,
OTIPENENSATh MPOMEKYTOK
BpPEMEHU OT Hayajia paBHO-
YCKOPEHHOTO JIBUKCHUS 111a-
pHKa JI0 €r0 OCTaHOBKU;
-ONpeeNisATh YCKOPEHHE JIBU-
JKEHUS IIApUKa U €r0 MTHO-
BEHHYIO CKOPOCTb I1EPE]
yIapoM O IIWIIHHJD;
-[IPEJICTABIISATH PE3YIIBTAThI
W3MEpPEHUI U BBIYMCIICHUI B
BUJIe TAOJHII U TPa(UKOB;
-110 TpadUKy ONpeieNaTh
CKOPOCTh B 33/IaHHBIN MO-
MEHT BpPEMEHU;

- pabotats B rpymmne

1.2 Bzaumooeticmeue men. 20 y

11

[IepBe1it 3akoH HeroToHa. Bektop
CHJIBI

-Habnromate mposiBneHue
WHEPIINH,

-IPUBOJIUTH MPUMEPHI TIPO-
SIBJICHHS] HHEPIINH,

Ibu6mmoteka [JOK
https://m.edsoo.ru
ff0ae612
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12

Bropoii 3akon HeroTona. PaBHo-
JEHCTBYIOLIAs CUJIa

13

Tperuii 3akon Herotona. Cymnepmno-
3ULIUS CUTT

14

Pemenue 3a1au Ha mpuMeHeHUe 3a-
koHoB HrroTona

15

Cuia ynpyroctu. 3akoH ['yka

16

Pemenue 3anau no reme «Cuiia
YIPYTOCTH

17

JlaGoparopuasi padora Ne 2:
«OmnpeneneHue )KeCTKOCTH Ipy-
KUHBID»

18

Cuna tpeHus

19

Pemenue 3amau nmo reme «Cumna
TPCHUS»

20

JlabopaTopunas padora Ne 3:
"Onpenenenue ko3 duierTa
TPEHUs CKOJIbKEHUs"

21

Pemenue 3ana4 no teme "3akoHbI
Herorona. Cuna ynpyroctu. Cuna
TpeHUs"

22

Cuiia TSKeCTH U 3aKOH BCEMUP-
HOT'O TSATOTEHUS. Y CKOPEHHUE CBO-
00THOTO TIaJICHUS

23

Ypok-koHdepenuus "J[BrxkeHne
TEJ BOKPYT TPAaBUTAIIMOHHOTO II€H-
tpa (ConneuHas cucrema). ['anak-
TUKH"

24

Pertennie 3agau mo reme "Cuina T4-
YKECTHU ¥ 3aKOH BCEMUPHOTO TSATO-
Tenusa"

25

IlepBas kocMHueCKasi CKOPOCTb.
HesecomocTs 1 neperpysku

26

PaBHOBeCHE MaTEepHAIBHONW TOYKHU.
AoGcomotHO TBEpIOE Teno. PaBHo-
BECHE TBEPJOTO TeJA C 3aKpeIIEH-
HOW OCBhIO BpalleHusi. MOMEHT

-pelaTh KayeCTBEHHbIE 3a-
Jlayl Ha NMPUMEHEHHE Iep-
BOro 3akoHa HproToHa
-3anuckIBaTh BTOPOU 3aKOH
Heiorona B Bume ¢op-
MYJIBL;

-pemaTh pacyeTHbIE U Ka-
YECTBEHHbIE 3aJlayd  Ha
MIPUMEHEHHE ITOTO 3aKOHA
-HaGnronats, onuceiBaTh 1
OOBSCHSTH OIBITHI, HILTIO-
CTPUPYIOIINE CIIPABEIIIU-
BOCTb TPETHETO 3aKOHA
HrroToHa;

- 3aIMCHIBAaTh TPETUH 3aKOH
HrroToHa B BuIIEe GOpMYIIbI;
- pelaTh pacyeTHbIC U Ka-
YECTBEHHBIE 33/1a4U Ha
MIPUMEHEHHE ATOT0 3aKOHA
- Habnronate nanenue on-
HUX U TEX KE TEJ B BO3-
JIlyXe U B pa3peKEHHOM
MIPOCTPAHCTBE;

- JIeJIaTh BBIBOJI O JIBUKE-
HUU TeJI C OJMHAKOBBIM
YCKOpPEHUEM IPU JEUCTBUU
Ha HUX TOJILKO CHJIBI TSDKe-
CTH

- HaGmro1aTh OIBITEI, CBH-
JIETEJIbCTBYIOLIUE O COCTOS-
HUU HEBECOMOCTH TET;

- cIeTaTh BBIBOJ 00 ycIo-
BUSIX, IPU KOTOPBIX TeJa
HaXOJATCS B COCTOSIHUM He-
BECOMOCTH;

- U3MEPATh YCKOPEHUE CBO-
OOJHOro NajcCHuS;

- paboTaTh B rpyre
-3anuchIBaTh 3aKOH BCE-
MHUPHOTO TATOTEHUS B BUIE
MaTeMaTH4eCKOTO ypaBHe-
HUsA

- 13 3akoHa BCEMUPHOTO
TATOTEHUS BBIBOAUTH (Op-
myny g =(GM3)/r?

- [IpuBOIMTH IPUMEPHI
MIPSIMOJIMHEMHOTO U KPUBO-
JUHENHOTO JBUKEHUS TET;
- Ha3bIBaTh yCIIOBHS, TIPH
KOTOPBIX TeJla JABHKYTCS
IIPSIMO- JINHEWHO WJIU KPH-
BOJIMHEHUHO;

Ibuoimmoreka [IOK
https://m.edso0.ru

ff0ae72a

Ibu6anoreka LIOK
https://m.edsoo.ru

ff0ae982

Ibuoimoreka [IOK
https://m.edso0.ru

ff0aeb6c

Ibuomoreka IIOK
https://m.edso0.ru

ff0aeca2

Ibuoimoreka [IOK
https://m.edsoo.ru

ff0ace28

Ibubmmoreka [{OK
https://m.edsoo.ru

ff0af738

Ibuoimoreka [IOK
https://m.edsoo.ru

ff0afa26

Ibu6mmorteka [JOK
https://m.edsoo.ru

ff0af8be

lbu6anoreka LIOK
https://m.edsoo.ru
ffOafb8e

lbu6anoreka LIOK
https://m.edsoo.ru
ff0af044

lbu6anoreka LIOK
https://m.edso0.ru
ff0af5f8

Ibu6mmoteka [JOK
https://m.edsoo.ru
ff0af33c

Ibu6mmoteka [JOK
https://m.edsoo.ru
ff0afe36
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cunbl. LlenTp TsKECcTH

PaBHOBecHEe MaTepruanbHOM TOUKH.
AGcomoTHO TBEPIOE Teno. PaBHo-
27 | Becwe TBEPAOTO Tela C 3aKPEIUIEH-
HOW OCBhIO BpaleHusi. MOMEHT
cuibl. LleHTp TsKECTH

8 Pemenue 3amau mo reme "MoMeHT
cwibl. LleHTp TsxecTn"

[ToaroroBka Kk KOHTPOJIBHOU pa-
29 oore o TeMe "MexaHnyeckoe IBU-
>xkenue. Bzaumonericteue ten"

KonTtpoabsnas padora Ne 1 o
30 | reme "MexaHHUYECKOE IBUKEHUE.
BsaumopeiictBue Ten"

-BBIYUCIISTh MOJYJb 1ICH-
TPOCTPEMHUTEIBHOTO YCKO-
peHus 1o HopMyIe ayc
=V?R

- Pematp pacyerHsle u Ka-
YeCTBEHHBIE 3a/1a4U;
-CIIyILIATh OTYET O PE3YJIb-
TaTax BbIIIOJHEHUS 3a/1a-
HUS IPOEKTa «JKCIIEPU-
MEHTAJIbHOE MT0JITBEPIKIe-
HHE CIIPABEUIMBOCTH yCJIO-
BUS KPUBOJIMHEHHOrO ABU-
JKCHUS TeI,

-ciymaTh goknaz «Mcekyc-
CTBEHHBIE CITyTHUKH
3emiin», 3a/1aBaTh BOIIPOCHI
¥ IPUHUMATH y4acTue B 00-
CYXJICHUU TEMBI.

lbu6anoreka LIOK
https://m.edsoo.ru

ff0b02b4

Ibuomoreka [IOK
https://m.edso0.ru

ff0b0408

Ibuoimoreka [IOK
https://m.edso0.ru

ffOb06ec

1.3 3axonwl coxpanenus, 10 u

Nmnynec Tena. Umnynse cuiel. 3a-
31 | KOH COXpaHEHHUs UMITyJIbCa. YTIpy-
roe ¥ Heynpyroe B3auMoJieicTBHe

Pemenue 3amau nmo treme "3akoH

32
COXpaHEHUs UMITyJIbca"

33 Ypok-kondepenuus "PeakTuBHOE
JIBUKEHME B IPUPOJIE U TEXHUKE"

Mexannueckasi paboTa U MOIII-
HOCTh

34

Pabota cuibl TSKECTH, CUIIBI YIIPY-
TOCTU U CUJIBI TPEHHUS

35

JlabopaTopnasi padora Ne 4:
«Omnpenenenue pabOThI CUIIBI Tpe-
36 | HUSA IpU PAaBHOMEPHOM JIBUKEHUHU
TeJa 10 TOPU30HTAIBHON ITOBEPX-
HOCTH

CBs3b sHepruu u padboTsl. [loTen-
I[HaJIbHAs SHEPTHUs

37

38 Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPrUHr

39 3aKOH COXpaHEHUs SHEPTUH B Me-
XaHHUKE

JlaGoparopHnas padora Ne 5:
40 | «M3yuyeHue 3aKOHA COXPAHEHUS
SHEPrUM»

[aBaTp onpeneneHue uM-
nyapca Tena, 3HaTh €ro
CIMHUILY;

- OOBSICHATH, Kakasg CH-
cTeMa TeJ Ha3bIBaeTcs 3a-
MKHYTOW, TPUBOJIUTH MpPHU-
MEpbI 3aMKHYTOH CHCTEMBI;
-3aIlMChIBATh 3aKOH COXpa-
HEHUS UMITYJIbCa

- HaOmronate U OOBICHATH
TIOJIET MOJISITA PAKETHI

- Pemate pacueTHble U Ka-
YECTBEHHBIE 3a7ayd  Ha
MIPUMEHEHHE 3aKOHA COXpa-
HEHUS YHEPTUH;

- paboTtath ¢ 3a7aHU-
SIMH, TIPUBEJICHHBIMU B
pasznene

«HTorm riraBwI»

Ibu6amoTreka LIOK
https://m.edsoo.ru

ffOb07fa

Ibuoimoreka [IOK
https://m.edsoo.ru

ff0b096¢C

Ibu6amoreka LIOK
https://m.edsoo.ru

ffOb0a84

lbu6anoreka LIOK
https://m.edsoo.ru

ffOb0db8

lbu6anoreka LIOK
https://m.edso0.ru

ffOb0c32

Ibu6mmoreka [JOK
https://m.edsoo.ru

ffOb12fe

MNTOI'O 1O PA3JEJIY 40 yacos
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Paznen 2. Mexanndeckne Kojie0anus 1 BoHbL, 15 4. KP -1, IPu IIP -6

2.1 Mexanuueckue xonebanus, 7 uacoe

Ha6HIO£I€HI/Ie KoJieOaHMit Bu6mmorexa LIOK
41 KonebarenpHoe ABMIKEHHE U €TO 104 JCUCTBUEM CHUII TSAXKeE- https://m.edsoo.ru
XapaKTECPUCTUKA CTH W YIIPYT'OCTH U 0OHapYy- ff0b1858
J)KEHHEe HONOOHBIX Kojieba- [
42 3aryxaromue KoneOanus. BeiHyx- ZHH B oxpymagomeiw MHDe; ﬁgggl/ﬁee%i(iorﬁ
JICHHBIC KoyieOaHus. Pe3oHaHc HaJIH3 KOJICOAHNH Ipy3a ffObéOfd :
HAa HUTH U Ha TIPYKUHE. /1T1U0LUTY
OmnpeereHre 4acToThl KO-
. . nebaHuil MaTeMaTHYCCKOTO
43 MaTemMaTHYeCKUi U PY>KHHHBII U LDVSKIHHOI0 MASTHIKOB:
MasTHUKA pyx ’
HaoOmronenue u o0ObsicHe-
HUE SIBJICHHUS PE30HAHCA;
HccrnegoBanne 3aBHCHUMO-
CTH MEepHOoJia KOJICOaHHA
Ypok-ucciienoBanue «3aB1cH- MOJBEIIEHHOT0 K HATH  [Eu6nyorexa [[OK
44 | MOCTh meprosia Kosie0aHuii OT rpy3a OT JJIUHBI HUTH; https://m.edsoo.ru
KECTKOCTHU TIPYKHHBI U MAaCChI TlpoBepKa HE3ABUCHMOCTH [[ff0h197a
Ipy3a» nepuoja Kojebanuii rpysa, |
MTOJ{BEIIEHHOTO K JIEHTE, OT
Macchl rpy3a;
HaGnronenue u oOcyxe-
HHUE OIBITOB, JIEMOHCTpPH-
45 [IpeBpariieHre SHEPrUU IPU MeXa- PYIOLHX 3aBHCHMOCTD Ie-
HUYECKHUX KOJIEOAHMIX pHOZa KoJeGamuii
NPY>KHHHOTO Ma-
STHHKA OT MacChl rpy3a u
KECTKOCTH IIPYKUHBI,
JlabopaTopHas padora Ne 6: TpuveHerre MaTeMaTie- [Bucnorexa LIOK
46 Eoo;e%ifgiﬂe HacTOTRI 1 TIepHo/ia CKOTO M IPYKMHHOTO MasAT- https://m.eds00.ru
PY’KUHHOTO MasiT- HUKOB B KadecTBe MojaeileH [ffOblaec
HHUKa» JUIS OIIMCAHUS KOJIeOaHMt
B OKPY’KaIOIlleM MUPE;
JlabGopaTopuas padora Ne 7: Pemenue s3azau, cBszaH- Bubmmorexa [[OK
47 «[IpoBepka HE3aBHCHMOCTH TIepH- HBIX C BHIHCTEHHEM HIH |https://m.edsoo.ru
oJla KosiebaHuil rpy3a, oIBEIIeH- orterKoii uactoTsr  (miepH- [ff0b197a
HOTO K HUTH, OT Macchl Tpy3a» ona) KoneBar I
2.2 Mexanuueckue 6onnwi, 8 uacos
OOnapyxeHue u aHaIU3
Mexannyeckue BosHbl. CBOMCTBA BOJHOBBIX ABJICHUIL B OKPY- [By6nnotexa [IOK

48 | mexaHn4eckux BOJH. [IpomonsHbIe
" IOIICPCYHBIC BOJIHBI
Ypok-koHdepenuus "MexaHnde-

49 | ckue BoJHBI B TBEpAOM Tene. Ceii-

CMHUYECKUE BOJIHBI"

JKAIOLIEM MUPE;
Habmonenue pacnpoctpa-
HEHMsI TMPOJOJBHBIX M TIO-
MepeyHbIX BOJIH (Ha Mo-
Jienu) U OOHapyKeHue aHa-
JIOTUYHBIX BUJIOB BOJH B
npupose (3ByK, BOJSHBIC
BOJIHBI); Brruncnenue

https://m.edso0.ru
ffOb21fe
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50

3Byk. Pacnipoctpanenue u otpaxe-
HUE 3ByKa

o1

Ypoxk-uccienopanue "Habmroe-
HUE 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

53

Ypoxk-koudepenuus "YIiIbTpa3sByK
1 uHGPAa3BYK B MPUPOJE U TEX-
HHKE"

54

[ToaroroBka Kk KOHTPOJIBHOMU pa-
60Te 1o Teme "3aKOHBI COXpaHe-
Hus. MexaHudeckue kojebanus u
BOJIHBI"

55

KonTpoabHnasi padora Ne 2 o
TeMme "3aKkoHbl coxpaHeHus. Mexa-
HUYECKHE KOJIeOaHUS U BOJIHBI"

JUTMHBI BOJHBI U CKOPOCTH
pacrpoCTpaHeHHs]  3BYKO-
BBIX BOJIH;
DKCNEepUMEHTAIBHOE OIpe-
JICJICHUE TPaHUI[ YaCTOTHI
CIIBIIIMMBIX 3BYKOBBIX KO-
ne0anuit;

Habmtoienue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI
(B TOM yHCIIE C UCTIOIB30BA-
HUEM MY3bIKaJIbHBIX HH-
CTPYMEHTOB);
HabGmonenne u oObBsICHE-
HUE SBJCHUA AaKyCTHUYe-
CKOT'O PE30HAHCA;

AHanu3  OpPUTHMHAIBHOTO
TEKCTa, IIOCBAIIEHHOI'O HC-
MOJIb30BAHUIO 3BYyKa (WU
yIbTPa3ByKa) B TEXHUKE
(9x0NoKaIus, yapTpa3ByK B
MEIWIIMHE U [Ip.); BBIITOJ-
HEHUE 33/IaHUi TI0 TEKCTY
(CMBICIIOBOE YTEHHE)

Ibuoimoreka [IOK
https://m.edso0.ru
ff0b23ca

Ibuoimoreka IIOK
https://m.edso0.ru
ffOb25f0

MNTOI'O 1O PA3ZJEJLY 15 yacos

Pa3ien 3 DjekTpoMarHuTHoOE MoJIe.
DJIeKTPOMarHuTHbIE BOJIHBI. 6 yacoB. KP — ner. I1P — 2.

3.1 3ﬂeKmpomaeHumﬂoe nojie u 3J1eKnpomMacHUnIHsvle 60JIHbL. 6 uacos.

56

9HeKTpOMaFHI/ITHOe rmoje. JeK-
TPOMAarHuUTHBIC BOJIHBL

57

CBolicTBa 3JIEKTPOMArHUTHBIX
BOJTH

58

Ypok-kondepenuus "lkana
3JE€KTPOMArHUTHBIX BOJIH. Mcronb-
30BaHME JIEKTPOMArHUTHBIX BOJIH
JIUISL COTOBOM CBs3U"

59

Ypoxk-ucciegosanue "3yyenue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJH
C TMOMOIIbI0 MOOUIIBHOTO TeJIe-
¢ona"

60

Pemenue 3anau Ha onpenenexnue
YaCTOThI U JJIMHBI 3JICKTPOMAarHuT-
HOI BOJIHBI

61

DneKkTpoMarHuTHasi mpupoaa
cBera. CkopocTh cBeTa. BoaHoBBIE
CBOICTBA CBETA

[TocTpoeHue paccyxaeHHIA,
00OCHOBEIBAIOIINX B3aHMO-
CBSI3b DJIEKTPUUECKOTO U
MarHUTHOTO MOJeH; DKC-
MEPUMEHTATIbHOE U3yUCHHE
CBOMCTB 3JIEKTPOMAarHuT-
HBIX BOJIH (B TOM YHCJIE C
MMOMOIIBLI0 MOOUIBLHOTO Te-

nedona);

Amnanus PEHTIE€HOBCKUX
CHUMKOB  Y€JIOBEYECKOIO
OpraHu3Ma;

AHanmM3 TEKCTOB, OIHUCHI-
Barouux MpoOsBJICHUSA DJICK-
TPOMarHUTHOTO U3JTy4EeHUS
B [IPUPOJIE: KUBBIE Opra-
HU3MBI, U3JTy4eHUs1 HeOec-
HBIX TeJ (CMBICIIOBOE UTe-
Hue); PacnoznaBanue u
aHaJu3 pa3JIMYHbIX IIPHU-
MEHEHHMH 3JeKTPOMAarHHT-
HBIX BOJIH B TCXHUKEC,

Ibu6mmoreka [IOK
https://m.edsoo.ru
ffOb2abe

lbu6anoreka LIOK
https://m.edsoo.ru
ffOb2fe6

Ibu6mmoTreka LIOK
https://m.edsoo.ru
ffOb2c6ec

lbubanoreka LIOK
https://m.edso0.ru
ffOb31d0
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Pemenune 3amau ¢ ucnosb-
30BaHHEM (HOPMYIT JIJIST CKO-
POCTH BJIEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJIHBI U Ya-
CTOTHI CBETA.

MNTOI'O IO PA3AEJY 6 YACOB

Paznen 4 CeroBble siBjaenus. 15 yacos, KP — ner. JIP u IIP - 2.

4.1 3akonwvl pacnpocmparnenus ceema, 6 4acog

62

Uctounuku cBeta. [Ipsmonuneii-
HOE pacnpoCcTpaHEHHUE CBeTa. 3a-
t™enust Connua u JIyHsl

63

3aKOH OTpa)KeHUs CBETa. 3epKaja.
Pemenue 3aga4 Ha npuMEHEHHE 3a-
KOHA OTPa’KEHMS CBETA

64

[Ipenomiienue cBeta. 3aKoH Ipe-
JIOMJICHHS CBETa

65

[TonHOE BHYTpEHHEE OTPAKEHUE
cBeTa. Mcnoap30BaHuEe IOITHOTO
BHYTPEHHETO OTPAKEHUS B OINTHU-
YECKHUX CBETOBOAAX

66

JlabopaTopHas padora Ne 8: "lc-
CJIeJIOBaHKE 3aBUCUMOCTH yTJia
MIPEIOMJIEHHUS] CBETOBOIO Jy4a OT
yrJla IaJieHusl Ha TPaHuIle "BO3TyX-
crexio""

67

Ypok-kondepenuus "Hcmnonbs3o-
BaHME MOJHOTO BHYTPEHHETO OTpa-
YKEHUS: CBETOBO/IbI, ONTUKOBOJIO-
KOHHas CBs3b"

HaOironenne omneIToB, ne-
MOHCTPUPYIOUIUX SIBJICHUE
NPSAMOJIMHEITHOTO pacIpo-
CTpaHEeHUsl CcBeTa (BO3HUK-
HOBEHUE TEHH M TMOJIy-
TEHU), U UX UHTEPIpETaALUs
C MHCIIOJIL30BAaHHEM ITOHS-
THSI CBETOBOTO JIy4a;
OOBsICHEHHE W MOJIETUPO-
BaHHME COJHEYHOTO W JIYH-
HOI'0 3aTMCHUM;
HccrnegoBanne 3aBHCHUMO-
CTHU yrja OTPaKeHHsS CBe-
TOBOTO JIy4a OT yIJia naje-
Hud; M3ydeHue CBOWCTB
M300pakKeHHS B TUIOCKOM
3epkaiie; Habmonenue u
00BSICHEHHE OIILITOB IO
MOJIYYEHUIO N300paKEeHHM
B BOTHYTOM U BBHITYKJIOM
3epkanax. Habmronenue u
00BSICHEHHE OIIBITOB 110
MPEJIOMJIEHUIO CBETA Ha
TPaHUIIE PA3IUYHBIX CPEl,
B TOM YHCJIE  OIBITOB C
MIOJIHBIM BHYTPEHHUM OT-
paxenueM; UccnenoBanue
3aBUCUMOCTH yIJia Tpe-
JIOMJIEHHSI OT yrJja naje-
HUS CBETOBOTO Jy4ya Ha
TPaHUIIE «BO3YX-CTEKIION;
Pacnio3naBpanue sBICHUM
OTPaXEHUS 1 TIPEIIOMIICHUS
CBETa B IIOBCEAHEBHOM
JKU3HU. AHaiu3 u 00bsIcHe-
HHC SBJICHHUS ONTHYECKOTO
MHUPaXKa;

Pemenne 3amau ¢ ucCHOIb-
30BaHHMEM 3aKOHOB OTpaxe-
HUS U IPEJIOMJICHUSI CBETa

lbu6anoreka LIOK
https://m.edsoo.ru

ffOb3658

Ibu6amoreka LIOK
https://m.edsoo.ru
ff0b38c4

Ibu6amoTreka LIOK
https://m.edsoo.ru
ffOb3aea

Ibu6mmoTreka LIOK
https://m.edsoo.ru
ffOb3c5¢c
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4.2 Jlun3zwl u onmuueckue npubopwl, 6 yacos

[Tony4yenue wu300pakeHUi

Ibubanoreka LIOK

74

cnektp. Onbitel HetoTona. Cnoxe-
HHE CIIEKTPaJIbHBIX IBETOB. [luc-
nepcus cBera

75

JlabGoparopuasi pa6ora Ne 10:
"ONBITHI IO PA3I0KEHHUIO OETI0T0
CBETa B CIIEKTP U BOCIIPHUATHIO
LIBETA MPEIMETOB MPHU UX HAOJIIO-

JICHUH Yepe3 1IBETOBbIe PuiIbTphl"

76

Ypoxk-npaktukym "BonHoBble
CBOICTBA CBETa: AUCIEPCUs, UH-
tephepentus u qudpakmms’"”

HHIO O€JIOro CBETa B
criekTp; Habmonenue u
00BSICHEHHE OIBLITOB 110
MOJIy4YEHHUIO0 Oeloro cBeTa
MIpU  CJIO)KCHUU CBETA pas-
HBIX 11BeTOB; [IpoBeneHue
A OOBACHEHHUE OIBITOB IO
BOCTIPHSITHIO [[BETA TPe/i-
METOB TIPH MX HAOJIOICHUU
Yyepes [IBETOBbIE (PUIBTPHI
(LIBETHBIE OYKH)

68 | JIunssl. Onrruyeckas Cuiia JIMH3bL 1 C MOMOIIBI0 coduparorier  |https://m.edsoo.ru
Y paccerBaroLIeH JINH3; ffOb3f2c
TocTpoetie w30GpasKeHii 5 - Onpenenenue (bOKyCHorg Ibu6mmoreka [JOK
69 sax 1 paccrosiHus nonTuyeckoit  https://m.edsoo.ru
cuibl coouparorient muH3bl; [ff0b444a
JlaGoparopuasi padora Ne 9: AHanu3 ycTpoiicTBa U Bubmorexa LIOK
70 "Onpenenenue GOKyCHOTO paccTo- 1 MpUHIMIIA JEUCTBUS He- https://m.eds0o.ru
STHUSI ¥ OTITUYECKOW CHJIBI COOMpa- KOTOPBIX ONITUYECKUX IIPHU- ffOb.420 6 :
01N JTMH3BI" 60opoB: poroanmapara, —
Vpok-Kondepenuust "Orruc- MUKpOCKoIa, Tenieckona  [bubmuoteka [IOK
71 " 1 (MC - 6uonorus, actpo-  |ttps://m.edsoo.ru
CKHE JIMH30BbIE MPUOOPHI
HOMHS); ffOcOa7e
145 KAK OITHHecKas CHeTeMa AHanu3 siBneHuit onmuzopy- |bubauorexa [JOK
72 3penie ) 1 KOCTH U JJaJIbHO30pKOCTH,  |https://m.edsoo0.ru
npUHIHKIA fAeicTBus oukoB |ff0b4684
73 Ypok-koudepenuus "Jledhextor 1 (MC - Guonorusi)
3penus. Kak coxpanuts 3peHue"
4.3 Pa3znooicenue benozo ceema 6 cnekmp, 3 uaca
Paznoxenue 6enoro ceera B Habmronenue o pasnoxe- Bu6muorexa [OK

https://m.edsoo.ru

ff0cOf4c

Ibuoimoreka [IOK
https://m.edsoo.ru

ff0cOe2a

MNTOTI'O 11O PA3ZJEJIY 15 YACOB

Paznen 5. KpanroBbie siBienusi. 17 yacop. KP -1, IIP - 3

5.1 Ucnyckanue u nocnowenue ceema amomom, 4 yaca

OmnsiThl Pesepdopaa n nimanerap-

CIIEKTPBI

77 1
Has MOJIENIbL aTOMa

78 [Toctynater bopa. Moaens atoma 1
bopa
Hcnyckanue U mOTJIoNIeHUE CBEeTa

79 atomoM. KBaHuTel. JInHeliuaTeie 1

OOcyxaeHue ey OINbITOB
Pesepdopna no uccnenona-
HUIO aTOMOB, BBIIBH)KEHHUE
THIIOTE3 O BO3MOXHBIX pe-
3y/IbTaTax OIMBITOB B 3aBHU-
CUMOCTH OT TIpeJroiarae-
MOTO CTPOCHHUS aTOMOB,
(bopMyIHpOBaHUE BHIBOIOB
U3 PE3yJbTATOB OMBITOB;
OO6cyxeHue MTpPOTHBOpE-
YW MJIAHETAPHON MOJEIHN

lbu6anoreka LIOK
https://m.edso0.ru
f0c12a8

lbubanoreka LIOK
https://m.edso0.ru
ff0cl44c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c

80

Ypoxk-npaktukym "HaGmronenue
CIIEKTPOB UCITYyCKaHUs"

aroMa 1 OCHOBAHUH JJIA TU-
note3bl bopa o cranmonap-
HBIX OPOUTAX JEKTPOHOB;
HaOmronenne CIuIonIHeIX 1
JIMHENYaThIX CIEKTPOB H3-
JyYEHHUs] pa3IudHbIX Be-
niectB. OObsCHEHHUE JTH-
HEHNYaThIX CIIEKTPOB U3JIY-
YCHUS

lbu6anoreka [IOK
https://m.edsoo.ru
/ff0c1550

5.2 Cmpoenue amomHoeo s0pa, 6 uacos

81 PagnoakTHBHOCTE U €€ BUJIBI

82 Crpoenue atoMHoro siapa. Hyk-
JIOHHAsI MOJIETTb

83 PannoakTrBHBIC IPEBpAIICHHUS.
N3oTomnsl

84 Pemenue 3anay no teme: "Paauo-
aKTUBHBIE NTpeBpaLeHUs"

85 | Ilepmon momypacmnana
Ypoxk-kondepenuns "Pagnoak-

86 | TMBHBIC U3TYUYEHHSI B IPUPOE, Me-

JIHINHE, TEXHUKE"

OO6cyxeHne BO3MOMKHBIX
TUIIOTE3 O MOJIENIAX CTpOe-
HUS S7pa;

Omnpenenenue cocraBa
afep Mo 3aJaHHBIM Macco-
BBIM U 3apsIOBBIM YHCIIaM
U TI0 TOJIOKEHHIO B TIEPUO-
JOUYECKOU CHUCTEME DIIEMEH-
ToB (MC - xumus);

AHali3 U3MEHEHUS CO-
CTaBa si/ipa U €ro MoJIoXKe-
HUS B IEPUOJNYECKON CH-
cTemMe MpH aibda-paano-
aktuBHoct (MC - xu-
musi); MccnenoBanue Tpe-
KOB asib(ha- yacTuIl 1o ro-
TOBBIM (poTorpadusim;
OOnapyxeHue W u3Mepe-
HUE paJualuoHHOTO (oHa
C TIOMOIIBIO JO3UMETPa,
OIICHKa €ro HWHTEHCHBHO-
CTH;

AHann3  OMOJOTHYECKHX
W3MEHEHUH, MPOUCXOs-
X TMOJA JelcTBUEM pa-
JUOAKTUBHBIX ~ H3JTy9ICHUN
(MC - 6uonorus);
Ucnonp3oBanue paanoax-
TUBHBIX U3NTy4YEHUH B Me-
nuuuae (MC — 6uosnorusi)

lbu6anoreka LIOK
https://m.edsoo.ru
/ff0c1672

Ibubmmoreka [{OK
https://m.edsoo.ru
ffOc18ac

Ibubmmorexa [{OK
https://m.edsoo.ru
ffOclald

Ibuoimoreka [IOK
https://m.edso0.ru
ffOclb4a

lbu6anoreka LIOK
https://m.edsoo.ru
ff0c2126

5.3 Aoepnvie peaxyuu, 7 uacos

SAnepHble peakuuy. 3aKOHBI COXpa-

87 HEHUS 3apsiIOBOTO U MacCOBOTO
YHCeNn

88 DHeprus CBS3M AaTOMHBIX SIJIEp.
CBs13b MaccChl M SHEPTUH

89 Pemenue 3agad nmo reme "AnepHeie
peakuun"

90 Peakiuu cunTe3a U neneHUs SaEp.

Uctounnku sHeprun CosiHIa U

Pemenne 3amad ¢ MCHoib-
30BaHHEM 3aKOHOB COXpa-
HEHHUSI MACCOBBIX U 3apsi/io-
BBIX YHCEJ Ha OTIpeiene-
HUE PE3YJIbTATOB AJIEPHBIX
pEeaKIMii; aHAIN3 BO3MOXK-
HOCTH WJIH HEBO3MOKHOCTH
snepHoi peakiuu; OLeHKa

lbu6anoreka LIOK
https://m.edsoo.ru/f
fOclc58

Ibu6mmoteka [JOK
https://m.edsoo.ru/f
fOcld7a

Ibu6mmoteka [JOK
https://m.edsoo.ru/f



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

3BE3]T

91

Ypok-koundepenuus "AnepHas
sHepreTuka. JleicTBus paanoax-
TUBHBIX U3JTy4YE€HUN HA HKUBBIE Op-
raHU3MBbI"

92

[ToaroroBka Kk KOHTPOJIBHOMU pa-
60Te 1o Teme "DINEeKTPOMarHuTHOE
noJie. DIEeKTPOMAarHuTHBIE BOJIHBI.
KBanrtoBsie siBneHus"

93

KonTpoabsnasi padora Ne 3 o
Teme "DIeKTPOMarHUTHOE TOJIE.
DneKkTpoMarHuTHeie BoJHbI. KBaH-
TOBBIC SIBJICHUS"

SHEPTUU CBS3HU sJIEP C UC-
MOJIb30BaHUEM (HOPMYITBI
OUHIITEHHA;

OO0cyXaeHne NepCreKTUB
MCTIOJIb30BaHuUs yIIpaBJIsie-
MOTO TEPMOSZICPHOTO CHH-
te3a; OOcyxaenue npe-
MMYILECTB U HKOJIOTHYe-
CKHUX MPOOJIEM, CBSI3aHHBIX
C SIICPHOM YHEPTETUKOU
(MC — skoorus)

f0c1e88

lbu6anoreka LIOK
https://m.edsoo.ru/f
[f0c223e

NTOTI'O 110 PA3ZJEJLY 17 YACOB

Paznen 6. [loBTOpUTEIbHO-00001AI0IIUIA MOLYJIb. 6 yacoB. JIP — 2.

6.1 Iloemopenue u 0606wenue codepaicanus Kypca gusuxu 3a 7-9 knacc, 9 wacos

94

[ToBTOpenue, o6o0meHue. Jlabopa-
TOpHBIE pabOTHI IO Kypcy "B3au-
MozeicTBue Ten"

95

[ToBTrOopenue, o6o0menue. Pemre-
HUE PaCUCTHBIX U KAYECTBEHHBIX
3a1a4 o Teme "TemnnoBbie Mpo-
mecchr”

96

IToBTrOopenue, o6o0menue. Pemre-
HUE PaCYETHBIX U KAYECTBEHHBIX
3aga4d no teme "KIIJ[ TermioBbix
nBUTaTenein”

97

[ToBTOpenue, o6o61eHue. Peme-
HUE PacYETHBIX U KaYECTBEHHBIX
3anau no teme " KIIJI anextpo-
YCTaHOBOK"

98

IToBTropenue, o6o0menue. Jlabopa-
TOpHBIE paboTHI N0 Kypcy "CaeTto-
BbIE SIBJICHUS"

99

[ToBTOpenue, 0600menue. Pabora
¢ TEKCTaMH 110 TeMe "3aKOHEI CO-
XpaHEHUs B MEXaHUKe'".

100

[ToBTOpenue, o6o6menue. Pabora
¢ rexctamu o teme "Komebauus n
BOJIHBI

Brimonnenue yaeOHbIX 3a-
JaHuil, TpeOYIOUHX Jie-
MOHCTpaIMU KOMIIETEHT-
HOCTEH, XapaKTepu3yro-
IIUX €CTECTBEHHOHAYYHYIO
IPAMOTHOCT:

- IPUMEHEHMUSI TTOJTY4EH-
HBIX 3HAHUH JJIs1 HAYYHOT O
00BsiCHEHUS PUZNYECKUX
SBJICHUI B OKpYXarolen
IIPUPOJIE U TIOBCETHEBHOM
JKU3HH, a TAK)KE BBISBIIE-
HUS (U3NYECKUX OCHOB
psiza COBPEMEHHBIX TEX-
HOJIOTHI;

MIPUMEHEHHUSI OCBOEHHBIX
AKCIIEPUMEHTAJIbHBIX yMe-
HUUW JUIs1 UCCIIEIOBAHUS
(UBUYECKUX SBJICHUH, B
TOM YHCJIE JUIsl IPOBEPKU
TUIIOTE3 U BbI- SIBJICHUS 3a-
KOHOMeEpHocCTel; Pemenue
pacu€THBIX 3a/1a4, B TOM
YHCIIe MPENoJIararnx
HCIIONb30BaHue (pu3nye-
CKOM MOJIEJIM U OCHOBAH-
HBIX Ha CO- JIep>KaHuU pa3-
JUYHBIX pa3esioB Kypca
¢busuku; BeimoaHeHue u
3allliTa TPYNIOBBIX WU
WHIUBHUIYAIBHBIX TTPOCK-

Ibu6amoreka LIOK
https://m.edsoo.ru/f
f0c245a

Ibuoimoreka [IOK
https://m.edsoo.ru/f
f0c2572

lbu6anoreka LIOK
https://m.edsoo.ru/f
f0c2a22

Ibu6mmoTreka [IOK
https://m.edsoo.ru/f
f0c2b30

Ibu6moreka [IOK
https://m.edsoo.ru/f
[f0c2c52

Ibu6mmoreka [JOK
https://m.edsoo.ru/f
fOc2d6a

lbubanoreka LIOK
https://m.edsoo.ru/f
[f0c2e82



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82

101 | IToBTOpenue, 0600meHue. Pabora | 1 TOB, CBA3AHHBIX C coaep-  [bubnuoreka IIOK|
¢ TeKcTaMu 110 Teme "CBETOBBIE SIB- KaHHeM Kypca pusuku https://m.edsoo.ru/f
JeHus" [F0c3044

102 | IToBTOpenue, 0600meHue. Pabora | 1
¢ rexctamu 1o teme "KBanroBas u
snepHasi pusuka'

NUTOI'O I10 PA3JAEJIY 6 YACOB
OBIIEE KOJIMYECTBO YACOB I10 102 | KP-3,JIP u IIP -27

ITPOI'PAMME



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

MMPOBEPSEMBIE TPEFOBAHMUSI K PE3YJILTATAM OCBOEHMSI OCHOBHOM OB-
PA3OBATEJIBHOM NPOT' PAMMBI
7 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJbTAThl 0CBOCHUS OCHOBHOI 00-
pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1.1 HCII0JIb30BaTh N3YUCHHBIC ITIOHATHUA

12 pasinyaTh SIBJICHUS 10 OIIMCAHUIO UX XapAaKTEPHBIX CBOMCTB U Ha OC-
' HOBE OIIBITOB, IEMOHCTPUPYIOMIUX JJTAHHOE (PHU3UYECKOE SBIICHHUE

pacrno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHHUI B OKpPY-
13 KalolleM MHpe, B TOM 4Hciie (pu3ndeckue siBICHUsS B IpUpOJe, TPU
' 3TOM MEPEBOJAUTH MPAKTHUUECKYIO 3a/1a4y B YUCOHYIO, BBIACIATH CYIIIE-

CTBEHHBIE CBOWCTBA (MTPU3HAKH) (PU3NIECKUX SBICHHHA

OIMCBIBATh U3YYEHHBIE CBOICTBA TeN M (PU3NYECKUE SIBJICHHS], UCIIOJIb-
3ysl (U3UYECKUE BEJIMYMHBI, IPU ONUCAHUU NPAaBUIBHO TPAKTOBATh
14 (bu3nYecKuil CMbICI UCTIOJIb3YEMbIX BEIMUYUH, UX 0003HAUCHUS U e/lU-
' HUIB! (PU3UYECKUX BETTMYUH, HAXOIUTH (POPMYIIbI, CBSI3bIBAIOIIIE TaH-
HYI0 (PU3UYECKYIO BEJIMYHMHY C IPYTMMH BEIMYMHAMU, CTPOUTH I'pa-

(UKM U3y4EHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITMUNH

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SIBICHHUS U MPOLECCHI,
1.5 WCTOJIB3Ysl U3YYEHHBIE 3aKOHBI, TIPU ATOM JIaBaTh CIOBECHYIO OpPMY-
JIMPOBKY 3aKOHAa 1 3aIlIMCbIBATh €0 MAaTCMATHUYCCKOC BBIPAXKCHUC

OOBSICHATH (pU3MUECKUE SBIEHUS, NPOLECChl U CBOWCTBA Tell, B TOM
YHCJIE U B KOHTEKCTE CUTyalluid IPAaKTUKO-OPUEHTUPOBAHHOTO XapaK-
1.6 Tepa: BBIABIATH MPUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHE-
Hue u3 1 — 2 Joruueckux maroB ¢ ornopoi Ha 1 — 2 u3y4eHHbIX CBOK-
cTBa (PU3MUECKUX SIBICHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

pemars pac4€THble 3aJaud B 1 — 2 1eCTBUSI, UCIONb3Ys 3aKOHBI U
(bopMmyIIbl, cBA3bIBaIOIINE (PU3NYECKHE BEIMUMHBL: HA OCHOBE aHaIM3a
17 YCJIOBHS 33J]auyl 3alMChIBaTh KPAaTKOE yCIOBUE, MTOACTABIATh (PU3NUE-
' CKH€ BEJIMYMHBI B (POPMYJIBI U IPOBOAUTH PacuéThl, HAXOAUTH CIIpa-
BOYHBIE JaHHbIE, HEOOXOUMBIE JUIsl PEIIECHUS 3aJ]1ad, OLlEHUBATh pea-

JINCTUYHOCTH HOJ'Iy‘IGHHOﬁ (1)H3I/I'-I€CKOI\/JI BCJINYHHBbI

pacro3HaBaTh Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH (PU-
3U4ECKUX METOJ0B, B ONMCAHUU MCCIIEIOBAHUs BBIIECIATH IIPOBEPSC-
1.8 MOe€ IPeIoIoKeHNe (TUIIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH I10-
Jy4YEeHHBIA pe3yabTaT, HAXOIUTh OLIMOKH B XOJI€ OIbITA, JIe1aTh BbI-
BOJIBI 110 €0 PE3yJIbTaTamM

MMpOBOAUTDH OIBITHI IO Ha6J'IIOJICHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBJICHUN WIH (I)I/ISI/I-

1.9
YCCKHUX CBOUCTB TCII: (I)OpMy.HI/IpOBaTB MMPOBEPACMBIC TPCAITOJIOKCHUA,




coOMpaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHHUS, 3aITUCHIBATh
XO/JI OTBbITa U (POPMYIIMPOBATH BHIBOJIBI

1.10

1.11

BBITIOJIHATE TMPSIMBIE U3MEPEHUsS C HCIOJIb30BAaHMEM aHAJIOTOBBIX U
U POBBIX MPUOOPOB, 3AMHUCHIBATH TOKA3aHUs MPHOOPOB € YIETOM 3a-
JAHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUH

IIPOBOJIUTH HCCIIEJOBAHUE 3aBHUCUMOCTH OIHON (pU3MUECKOW Benu-
YMHBI OT APYTOi C UCIIOJIB30BAHUEM NIPSIMBIX U3MEPEHUH, y4aCTBOBATh
B IJTAHUPOBAHUH Y4E€OHOTO UCCIIEIOBaHUS, COOUPATh YCTAHOBKY U BBI-
MOJTHATh U3MEPEHUs, CIeAys MPEAJIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl NOTYYCHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE
MPEUIOKEHHBIX TaOIHIl U TpaUKOB, J1eIaTh BHIBOJBI IO PE3YJIbTaTaM
UCCIIEIOBaHM

1.12

MPOBOJINTh KOCBEHHBIE W3MEPEHUs (U3UYECKUX BEIUYHH, CIETYs
MPEJI0KEHHON MHCTPYKIMU: TIPU BBIIIOJHEHUH U3MEPEHUI coOnpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIUMCIIATH 3HAYEHUE HCKOMOM Be-
JINYHHBI

1.13

1.14

1.15

1.16

1.17

1.18

coOJTr01aTh IIpaBUIIa TEXHUKH 0€30IMaCHOCTH MpH paboTe ¢ 1abopaTop-
HBbIM 000pYyJJOBaHHEM

yKa3bIBaTh IPUHLUIIBI JEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHLUIBI 1EHCTBUS U3YUYEHHBIX IPUOOPOB U TEX-
HUYECKUX YCTPOMCTB € IMOMOIIBIO X ONUCAHMS, UCIOJIb3Yys 3HAHUS O
CBOWCTBaX (PM3MYECKUX SIBICHUN M HEOOXOAWMBIC (PHU3MUECKUE 3a-
KOHBI U 3aKOHOMEPHOCTH

MPUBOAMTH MPUMEPHI (HAXOIUTh MH(DOPMAIIUIO O IpUMepax) MpaKTH-
YEeCKOI'0 MCIOJIb30BaHMsl (PU3NYECKUX 3HAHUHN B ITOBCETHEBHOM KU3HU
111 obecriedeHust 0e30MacHOCTH NP 0OpalleH!H ¢ TpUOopaMu 1 TeX-
HUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 370POBbSI U COOJIOJCHUS
HOPM PKOJIOTMYECKOTO MOBEJICHUS B OKpPY’Kalollel cpesie

OCYILLIECTBIATh OTOOP MCTOYHMKOB MH(opManuu B cetu MHTepHET B
COOTBETCTBHUU C 3aJaHHBIM ITIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIO-
LUXCS 3HAHUU U ITyTEM CPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIIEIATh
“H(pOpMaIIHIO, KOTOpas SIBJISETCS MPOTUBOPEUUBOMN UM MOKET OBITh
HEJIOCTOBEPHOH

WCIOJIb30BaTh MIPH BHIOJHEHUH Y4E€OHBIX 3aJaHHI HAy4YHOMOMYISP-
HYIO JUTEepaTypy (U3HUECKOTO COAEpkKaHHs, CIPaBOYHBIE MaTepH-
anel, pecypcbl cetd HTEpHET, BiajeTs NpUéMaMu KOHCIIEKTUPOBaHUS
TeKCTa, IpeoOpa3zoBaHusi MHPOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B

ApyTyto

COo3/1aBaTh COOCTBEHHBIE KPATKUE MHUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB HH(OpMAIUK (PU3NIECKOTO COJCPKAHUS,
B TOM 4YHcJe MyOJUYHO JAeNaTh KpaTKUe COOOIIEHHs O pe3yibTaTrax




MIPOEKTOB WM Y4EOHBIX MCCIIECOBAHUM, IIPU STOM T'PAMOTHO UCTIOJb-
30BaTh U3YyUEHHBIM MOHITUHMHBIN anmapar Kypca GU3UKH, COIPOBOXK-
JIaTh BBICTYILJICHUE MpE3eHTaluei

1.19

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB U MCCIEIOBAHUN PACIIPEALIIATh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C MTOCTABJICHHBIMHU 33/1a4aMH,
CIICIUTHh 3a BBIIIOJIHEHWEM IIJIaHA JIEUCTBUHM, aJCKBAaTHO OLICHMBAThb
COOCTBEHHBIN BKJIAJ] B IESITEIbHOCTb IPYIIIbI, BEICTPAUBATh KOMMYHHU-
KAaTHBHOE B3aUMOJCHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOI 00-
pa3oBaTeibHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHUs

11

1.2

13

1.4

1.5

HCIIOJIBb30BaTh IMOHATHA

Ppas3inidaTh ABJICHUA 11O OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OC-
HOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

pacrno3HaBaTh MPOSBICHUE U3yYEHHBIX (PU3MUECKUX SBICHHUI B OKpY-
KalolleM MHpe, B TOM 4Hclie (pu3ndeckue siBICHUsS B IPUPOJIE, TPU
9TOM HEPEBOAUTH MPAKTHUECKYIO 337a4y B y4eOHYIO0, BBIICISTh CYIIe-
CTBEHHbBIE CBOICTBA (MpU3HAKU) HUBNYECKUX SBIICHUN

OIMCHIBATH NU3YYECHHBIE CBOMCTBA TEN M (PU3NIECKUE SBJICHUS, NCTIONb-
3ysl (U3UYECKUE BEJIIMYMHBI, IPU ONUCAHUU NPABUIBHO TPAKTOBATh
(bu3n4YecKuif CMBICI HCIOJb3YEMbIX BEIMYUH, 0003HAUEHUS U elu-
HUIB! PU3UYECKUX BETMYUH, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOLIUE JaH-
HYI0 (U3UYECKYIO BEJIMYMHY C JAPYIMMH BEJTUUYMHAMM, CTPOUTH I'pa-
(UKH M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIIMYUH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘16CKI/I6 SABJICHUS W NIPOUECCCHI,
HCTIOJIb3YA N3YUCHHBIC 3aKOHBI, IIPU 3TOM JaBaTh CJIOBCCHYIO (I)OpMy—
JIMPOBKY 3aKOHA U 3aIlTUCBIBATD €TI0 MATEMATUUCCKOC BBIPAKCHUC

1.6

OOBSACHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM UYHUCIE U B
KOHTEKCTE CUTyalluii IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePa: BbISB-
JSATh PUYMHHO-CIIE/ICTBEHHBIE CBSA3H, CTPOUTh 00bsCHEHHE U3 1 — 2
JOTMYECKUX INaroB ¢ mnomompio 1 — 2 M3ydyeHHBIX CBOicTBa
(bu3NYecKUX sIBICHUH, PU3NYECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIE 3a7a4u B 2 — 3 JIEMCTBHUS, UCIOJb3Yys 3aKOHBI U
(dhopmysl, cBsI3bIBatOIMNE (PU3NYECKHUE BETMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 33J]a41 3alIUChIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTATOK
TAHHBIX ISl PEIlleHus 3a7auu, BBIOUPATh 3aKOHBI U (OPMYIBI, HEOO-
XOJIUMBbIE NIJIs1 €€ pelIeHus], MPOBOAUTh PACUEThl U CPAaBHUBATh MOJY-
YeHHOE 3HaYeHHe (PU3MYECKO BEIMYUHBI C U3BECTHBIMU JaHHBIMU




1.8

pacro3HaBaTh Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTh MPH TOMOIIH (Pu-
3MYECKUX METOJOB, UCIOJIb3Ys ONMCAHUE HCCIIENOBAHUSA, BBIACIATH
[IPOBEPSAEMOE MPEAIONIOKEHNUE, OLEHUBATH IPABUWIBHOCTH IOPsAIKA
[IPOBEACHUSA UCCIIEN0BAHMNS, 1€]aTh BEIBOIbI

1.9

MIPOBOJIUTH ONBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUHN WK prsn-
YECKHUX CBOMCTB Tel: (HOpMYIHPOBATH MPOBEPSEMBIE MTPEAIOT0KECHHUS,
coOMpaTh YCTaHOBKY M3 MPEUIOKEHHOTO 000PYIOBAaHUS, ONUCHIBATH
XOJI OIbITa U (POPMYIHPOBATH BHIBOBI

1.10

BBIIIOJIHATD NPAMBIC USMCPCHHA C UCITIOJIb30BAHHUEM aHAJIOTOBLIX IIPH-
60p0B U JaTYUKOB (bI/ISI/I‘-IeCKI/IX BCJIMYHH, CPAaBHUBATDH PC3YJIbTAThHI U3~
MepeHui ¢ y4€ToM 3a1aHHON aOCOMOTHON MOTPEIIHOCTH

1.11

IIPOBOJIUTH HCCIIEOBAHUE 3aBHUCUMOCTH OIHON (pU3MUECKO Benu-
YUHBI OT JPYroM € HUCIIOJIb30BAHUEM IPSIMBIX M3MEPEHUH: INIAHUPO-
BaTh UCCIIEJIOBAaHHUE, COOMPATh YCTAHOBKY U BBHIMOJHATH MU3MEPECHHUS,
Clleysl IPEeIOKECHHOMY IIJIaHy, (PUKCUPOBATh PE3YJIbTAThl MMOJTyYeH-
HOI 3aBHCUMOCTH B BHJI€ TaOJIHII U TPAPHKOB, AETATh BEIBOJBI IO pe-
3y/nbTaTaM UCCIIEJOBaHMs

1.12

1.13

1.14

1.15

1.16

1.17

MIPOBOJUTh KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIMYUH: IJIAHUPO-
BaTh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIYs
MPETI0KEHHON NHCTPYKLIUHU, U BBIYUCIISATH 3HAUYEHUE BETUYUHbI

coOJTr01aTh TIpaBuiIa TEXHUKH 0€30MacHOCTH IIpH paboTe ¢ 1abopaTop-
HBIM 000pYyJJOBaHHEM

XapaKTCpHU30BaTb NPUHIHUIIbBI ILCIZCTBHH N3YUCHHBIX HpI/I60p0B Hn TCX-
HHUYCCKUX yCTpOﬁCTB C 0HOpOI71 Ha UX OIIMCaHUs, UCIIOJIB3Yys 3HAHUA O
CBOMCTBaxX (1)I/I3I/I‘IGCKI/IX SIBIICHUH U HeO6XOJII/IMBIe (I)I/I3I/I‘ICCKI/IC 3aKo-
HOMCPHOCTU

pacrno3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPOICTBA U W3MEPUTEIbHbIE
pUOOpPHI MO CXEeMaM M CXEMAaTHYHBIM PUCYHKAaM, COCTABISATh CXEMBbI
INMEKTPUYECKUX LIENEH C MTOCIIE0BATEIbHBIM U MapalIEIbHBIM COEIU-
HEHHEM D3JIEMEHTOB, pa3iidyas yCJIOBHbIE 0003HAUYEHUS HJIEMEHTOB
NMEKTPUYECKUX LieTen

MIPUBOJIUTH MPUMEPHI (HAXOAUTh UH(OPMAILIHMIO O IpUMEpax) MpaKTU-
YEeCKOI'0 MCIOJIb30BaHMsl (PU3NYECKUX 3HAHUH B ITOBCETHEBHOMN KU3HU
111 oOecriedeHus: 0e30MacHOCTH NP 0OpalleH!H ¢ TpUOopaMu 1 TeX-
HUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsi M COOIIOACHUS
HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYIKAIOLIEN Cpelie

OCYIIECTBIIATH MOUCK HHPOpMAIHH (GU3HIECKOTO COJIEPIKAHUS B CETH
HHTepHeT, HA OCHOBE UMEIOIIMXCS 3HAHUM U ITyTEM CPaBHEHUS 10T~
HUTEJBHBIX UCTOYHUKOB BBIICTATH MHPOPMAIUIO, KOTOpas SIBISIETCS
MIPOTUBOPEUUBOM UITU MOXKET OBITH HEJOCTOBEPHOI




1.18

1.19

1.20

WCIOJIb30BAaTh MPH BBIMOJIHEHUU yUeOHBIX 3aJaHUN HAyYHO-TIOMYJIISIP-
HYIO JUTEpaTypy (U3HUECKOTrO COACpKaHHS, CIPABOYHBIC MaTepH-
aJlbl, pecypchl ceTh IHTepHeT; BIaeTh NpUEMaMH KOHCIIEKTHPOBAHHUS
TEKCTa, MpeoOpa3oBaHus HHGOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B
ApYTyro

C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIC COOOIICHUS,
0000611121 ”HPOPMALIHIO M3 HECKOIBKUX HCTOYHUKOB (DH3UYECKOTO CO-
JepKaHUs, B TOM YHCJIC MyOJTMYHO MPEICTABISATh PE3yJIbTaThl IPOCKT-
HOM WJIM MCCIIEA0BATEIBCKOM ACITEILHOCTH, IIPH 3TOM I'PAaMOTHO HC-
10JIb30BaTh NU3YYCHHBIN OHATUHHBIHA arapar Kypca Gu3uKH, Compo-
BOXKJIaTh BBICTYIUICHUE TIPE3CHTAINCH

IIPU BBIIOJHEHUU Y4EOHBIX IMPOEKTOB M MCCIENOBAHUN (U3NYECKUX
IIPOLIECCOB paCIpeesATh 00SI3aHHOCTU B IPYIIIE B COOTBETCTBUM C
IIOCTABJICHHBIMH 3aJla4aMM, CJIECIUTh 3a BBIIIOJIHEHUEM IUIaHA JEH-
CTBUM M KOPPEKTHPOBATH €ro, afeKBaTHO OLEHUBAaTh COOCTBEHHBII
BKJIaJl B I€ATEIIBHOCTD I'PYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3a-
UMOJICHCTBHE, IPOSBIISS TOTOBHOCTH pa3pemarb KOHQIUKTHI

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

11

IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00-
pa30BaTeIbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pa3nuyath SIBICHUS 110 OMMCAHUIO UX XapaKTEpHBIX CBOMCTB U Ha OC-
HOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBICHUE

1.3

pacrno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUI B OKpY-
JKaloIIeM MHpE, B TOM 4Hciie (pu3nueckue sIBICHUs B IPUpOJE, IPU
9TOM HEPEBOAUTH MPAKTUUECKYIO 337a4y B yUE€OHYIO0, BBIIEISTH CyIIe-
CTBEHHbBIE CBOICTBA (IpU3HAKN) GUZNYECKUX SIBJICHUN

14

OIMCBIBATh H3YYEHHBIE CBOICTBA TeN U (PU3NYECKUE SIBJICHHS, HCIIOJIb-
3y (U3MUECKHE BEIUYMHBI, NPU ONKCAHUU MPABUIBLHO TPAKTOBATh
(u3nyecKuil CMBICI HCIOJIb3YEMBIX BEJIUYMH, 00O3HAYEHUS U €Iu-
HULBI GU3NYECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIIUE JJaH-
HYI0 (PU3HYECKYIO0 BEMYHHY C IPYTMMH BEJIMYUMHAMU, CTPOUTH I'pa-
(UKM U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETMUNH

1.5

1.6

XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKUE SIBIICHUS U TPOIIECCHI,
WCIIOJIb3YSl U3YUEHHbIE 3aKOHBI, IPH ATOM J]aBaTh CIOBECHYIO (pOpMYy-
JIMPOBKY 3aKOHA U 3alIUCBIBATh €70 MATEMAaTUYECKOE BBIPAKECHHE

OOBIICHATH (PU3UUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CUTyallull IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BbIsB-
JSATh IPAYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE U3 2 — 3




JOTUYECKUX IIIaroB ¢ TOMOIIbI0 2 — 3 H3YYCHHBIX CBOMCTBA
(bu3nyecKuX sIBICHUN, GU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemiaTh pacu€THbIe 3a7a4u (OMUparoLMecs Ha cucTeMy u3 2 — 3 ypas-
HEHUH), UCIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIONINE (PU3UUECKIC
BEJTMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHSI 33J]a4M 3allMChIBATh KPATKOE
YCIIOBUE, BBISBISTH HEJIOCTAIOIINE WU M30BITOUHBIC JaHHBIC, BHIOU-
paTh 3aKOHBI M (HOPMYIIbI, HEOOXOIUMBIE Ui PELICHUS, IPOBOIUTD
pacuéThl ¥ OLEHUBATh PEATUCTUYHOCTH MTOJIy4€HHOT 0 3HaUeHUs PU3u-
YECKOW BEJIMYUHBI

1.8

pacro3HaBaTrh MpoOIEMbl, KOTOPbIE MOKHO PEIIUTh IPH OMOIIN (PU3HU-
YECKUX METOJIOB, MCIIOJIb3Yysl ONMCAaHUE UCCIIEI0BAHUS, BbIIEIATh IIPO-
BepseMOE MPEAIOI0KEHHE, OLIEHUBATh IPABUIIBHOCTD MOPS/IKA MPOBE-
JICHUS UCCIIE0BAHUS, JIeNIaTh BBIBO/IbI, MHTEPIIPETUPOBATh PE3YIbTAThI
HaOII0ICHUH U ONIBITOB

1.9

MIPOBOJUTH ONBITHI 10 HAOIIOAEHUIO (PU3UUECKUX SIBICHUN WIN QU3H-
YECKHX CBOMCTB TEJI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3 U30BI-
TOYHOI'0 Habopa 060PYLOBaHMsI, ONUCHIBATE XOJ1 OIBITA U €T0 PE3YIIb-
TaThbl, HOPMYIUPOBATH BBIBO/IbI

1.10

MIPOBOJIUTH MPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeie-
JI5i51 CpesiHee 3HaUeHUE N3MepsieMOo BeIMYUHbI ((POKYCHOE PacCTOsTHUE
coOuparolel JIMH3bI), 000CHOBBIBATH BBIOOP crioc00a u3mMepeHus (u3-
MEPHUTEIBHOTO TIprbopa)

1.11

MIPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEJIMYMH C UC-
I0JIb30BAHUEM TPSAMBIX U3MEPEHUIL: IUIaHUPOBATh HCCIIeI0BaHuE, ca-
MOCTOSITEIbHO COOMpPATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTATHI MOJTY-
YEeHHON 3aBUCHMOCTH (PU3MYECKUX BEIMYUH B BUJAE TAaOIUIU rpadu-
KOB, J€JIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIIEN0BAHUS

1.12

MIPOBOAUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMUYUH: IJIAHUPO-
BaTh U3MEPEHHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJ-
HATh W3MEPEHUs, CIeAys INPEUIOKEHHON WHCTPYKIMH, BBIYUCIATH
3HAQYECHHWE BEIMYUHBI U aHAJIM3UPOBAThH IOJYYEHHBIE PE3YyJbTaThl C
y4€TOM 33/IaHHOM MTOTPELTHOCTH U3MEPEHUIN

1.13

1.14

1.15

coOJTro1aTh IpaBuiIa TEXHUKK 0€30MMacHOCTH MpU paboTe ¢ TabopaTop-
HBIM 000pYyJJOBaHHEM

pa3jindatb OCHOBHBIC MNPU3HAKU H3YUYCHHBIX (I)I/ISI/I‘-ICCKI/IX MOJeTIeH:
MaTcepHraJbHad TOUKaA, a0COIIOTHO TBép,[[OC TECIIO, TOYEYHBIM UCTOUYHUK
CB€Ta, JIy4, TOHKasd JIMH34, IUIaHCTapHasd MOACJIb aTOMa, HYKJIIOHHAasA
MOJECJIb aTOMHOTI'0 gapa

XapaKTepU30BaTh MPUHIUIIBI ACHCTBHS U3YYCHHBIX MPHUOOPOB U TEX-
HUYECKHUX YCTPOMCTB C OMOPOW HA UX OMUCAHUS, UCIIOJIb3YsI 3HAHUS O
CBOMCTBaX (PU3NYECKUX SBICHUN U HEOOXOIMMBIE (PUINUECKUE 3aKO-
HOMEPHOCTH




1.16

1.17

1.18

WCIOJIb30BaTh CXEMBI M CXEMAaTUYHbBIE PUCYHKU M3yYEHHBIX TEXHHUYE-
CKHX YCTPOMCTB, U3MEPHUTENbHBIX IPUOOPOB U TEXHOJOTUYECKUX PO-
LIECCOB MpPHU PELICHUU Y4eOHO-NPAKTUYECKUX 3aj]ady, ONTHYECKHE
CXEMBI Ul TIOCTPOEHUS U300paKeHUl B MIIOCKOM 3epKaje U coOupa-
IOLIEH JINH3E

MIPUBOJIUTH MPUMEPHI (HAXOAUTh HH(POPMAIIHIO O TIPUMEpax) MPaKTHU-
YEeCKOT0 HCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEIHEBHOM KU3HU
JUTs1 oOecieueHus: 0€30IMacHOCTH ITPH OOPAIICeHUH C MPUOOPAMH U TEX-
HUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 370POBbSI U COONIOACHUSA
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKPY’KaIoIeH cpefie

OCYIIECTBIISTH TOUCK HHPOPMAITIH (PUINIECKOTO COACPKAHUS B CETH
WuTepHer, camocTosITeNnbHO (GOPMYIUPYS OUCKOBBIN 3arpoc, Haxo-
JTUTH MyTH OMpEeNIeHUs] TOCTOBEPHOCTU MOIYYSHHOH HH(OpMAIUH
Ha OCHOBE UMEIOLIUXCS 3HAHUM U TOMOJHUTEIbHBIX HCTOYHUKOB

1.19

WCITIOJIb30BATh NIPU BBIMOJHEHUH YUEOHBIX 3aJaHUN HAYYHO-TIOMYJISIp-
HYIO JINTEpaTypy (pU3MUecKoro copep)kaHusi, CIpaBOYHBIC MaTEpH-
anbl, pecypcbl cetu IHTepHeT; BaaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TeKCTa, Mpeodpa3oBanus HH(GOPMALIUU U3 OAHON 3HAKOBOM CUCTEMBI B

APYTYyrOo

1.20

1.21

co3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha OC-
HOBE MH(OPMAILIMU U3 HECKOJIBKUX HCTOYHUKOB (PH3UIECKOTO COJep-
KaHUs, MyOJIMYHO MPEACTABIATh PE3yNIbTaThl IPOEKTHOM WK HCCiIe-
JOBATEIIbCKOM EATEIbHOCTH, IIPX 3TOM I'PaMOTHO UCIIOJIB30BATh U3Y-
YEeHHBIH NOHATUIHBIN anmapaT nu3y4aeMoro pasjena GU3uKu 1 Compo-
BOXKJaTh BBICTYIUIEHUE Mpe3eHTalnel ¢ y4éToM 0cCOOEHHOCTE! ayu-
TOPUU CBEPCTHUKOB

IIPYU BBIIIOJHEHUH YYEOHBIX MPOEKTOB M MCCIEJOBAHUN (PU3NUECKUX
MIPOLIECCOB paCIpeesATh 00S13aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMHU 3a7a4aMM, CICAUTH 3a BBIIIOJHEHUEM IIJIaHa JEH-
CTBHM M KOPPEKTHPOBATH €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBI
BKJIQJl B IEATEIIBHOCTD I'PYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3a-
HMMOJIECTBUE, IPOSIBIISS TOTOBHOCTh pa3pemiaTh KOH(INKTHI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3ziena

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

®U3UKA U EE POJIb B ITIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

1.2

1.3

1.4

®usuka — Hayka o npupone. Ssinenusa npupoasl. dusu-
YECKUE SIBJICHUSA: MEXaHUUYECKHE, TEIUIOBBIE, DIIEKTPUYE-
CKME, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC

Ouznyeckue BeINMUUHBI. M3Mepenrne pu3ndeckux Besu-
yuH. Ousndeckue npubdopsl. [lorpemHocTs n3MepeHuid.
MexnyHapoaHas CUCTEMA €IMHULL
EctecTBeHHOHAy4YHBIN METOJ MO3HAHUA: HAOIIOJICHUE,
MOCTaHOBKAa HAy4YHOTO BOIPOCA, BHIIBH)KEHUE THIIOTE3,
JKCIIEPUMEHT 10 TPOBEPKE THUIOTE3, OOBSICHEHHE
HaAOII01TaEMOT0 SBJICHUS

Onucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOIETICH

1.5

[IpakTuueckue padbOTHI:

N3mepenue paccTossHUAMN.

N3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.
Ornpezenienne pa3MepoB MajbIX TEJl.

W3mepenue temneparypbl P MOMOLIM KHIKOCTHOTO
TEPMOMETPA U AATYUKA TEMIIEPATYPHI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUUN BEILIECTBA

2.1

2.2

CTpOCHI/Ie BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PAa3MCPLI.
OHLITBI, AOKa3bIBAOMIUE OUCKPETHOC CTPOCHUC BCIUIC-
CTBa

I[BI/I)KGHI/IG JacTull BCUICCTBA. CBs3b CKOPOCTH BUKC-
HUsA 9aCTUIl C TeMnepaTypoﬁ. BpOYHOBCKOG JABHIKCHUC,

i dy3us

2.3

B32H/IMO}1€I71CTBPI€ YaCTHUILl BCIICCTBA: IPUTAIKCHUE U OT-
TaJIKUBAaHUEC

24

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE TIa30B,
KUAKOCTEN U TBEPABIX (KpUCTaNINYECKHX ) Tel. B3anumo-
CBSI3b MEXJly CBOMCTBAaMH BEILIECTB B Pa3HBIX arperar-
HBIX COCTOSIHUSIX M HUX aTOMHO-MOJEKYJSPHBIM CTpOe-
HUEM

2.5

2.6

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
[IpakTudeckue pabOTHI:

Ornenka AuaMerpa aToMa METOAOM PSIOB (C MCIONB30-
BaHueM (oTorpaduii).




OnBITHI 10 HAOTIOACHHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OneIThl 110 OOHAPYXKEHUIO ACHCTBUS CUJI MOJIEKYISIP-
HOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

3.1

Mexanngeckoe JABHKCHHC. PaBHOMCpHOG U HEPABHO-
MCPHOC JIBUXCHHUC

3.2

Cxopoctb. CpeHsisi CKOpoCThb IIPU HEPABHOMEPHOM JIBU-
KeHuH. Pacyér myTu 1 BpeMeHH ABHKCHUS

3.3

3.4

3.5

SIBnenue uHepuuu. 3aKOH MHepUuM. B3aumopeiicTBue
TeJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTU JIBUKEHHUS TEll
Macca kak Mepa HHEPTHOCTH Teja

[InotHOCTS BemecTBa. CBsA3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IUHHIIE 00bEMA BEILECTBA

Cuita KaK XapakTepUCTUKA B3aUMOJICHCTBHS Tell

3.6

3.7

Cuita ynipyroctu u 3akoH ['yka. i3mepenue cuisl ¢ 1o-
MOIIBIO IMHAMOMCTpa

SIBnenue TaroTeHus U cuia Tsbkectu. Cuiia TSHKECTH Ha
npyrux rianerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOJIBXKEHUSI U TPEHHUE IOKOS.
Tpenue B IpUpoOAE U TEXHUKE

3.9

3.10

CnoxxeHue cuj, HalpaBJIEHHBIX 110 OAHOW MpAMOu. PaB-
HOJICHCTBYIOLIAS CHII

[IpakTudeckue pabOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOI'O JBIKEHUS (11a-
pUKa B )KUJIKOCTH, MOJIEIH AJIEKTPUIECKOTO aBTOMOOMIIS
U Tak ganee). OnpeneneHue CpeIHe CKOPOCTH CKOJIbKE-
HUus OpycKa WM IIapuKa 10 HAKJIOHHOM IUIOCKOCTH.
Omnpenenenne TWIOTHOCTH TBEpAOTO Tena. OMBITHI, ne-
MOHCTPHUPYIOIIHE 3aBUCUMOCTh pacTsbkeHus (aedopma-
IIUN) IPYKUHBI OT TIPHIIOKEHHOU CHITbl. OTIBITHI, IEMOH-
CTPUPYIOIINE 3aBUCUMOCTD CUJIBI TPEHHSI CKOJILKEHUS OT
Beca Tella W XapaKTepa COMPHUKACAIONINXCS MOBEPXHO-
cren

3.11

@usnyeckue SBICHUS B MPUPOAE: TPUMEPHI JIBHKECHHS C
Pa3IMYHBIMU CKOPOCTSIMH B JKHBOM W HEKUBOM IIPHUPOJIE,
JICUCTBHUE CUJIBI TPEHMS B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

Hasnenue tTBEpaOro Tena. CriocoObl yMEHBIIIEHUS U yBe-
JINYCHUS JaBJICHUS




4.2

JlaBiieHue ra3a. 3aBUCUMOCTD JJaBJICHHUS ra3a 0T 00bEMa,
TeMnepaTypbl

4.3

4.4

4.5

Hepeﬂaqa JaBJICHUA TBépI[BIMI/I TCJIIaMHU, X XUAKOCTAMU U
razamu. 3akoH Ilackais. IITHeBMaTHUEeCKHE MAIIIMHEL

3aBUCHUMOCTH JIaBJICHUS KUIKOCTH OT TNIyOuHBI. ['uapo-
cratudyeckuid nmapaaokc. Cooburaronuecs cocyapl. I'um-
PaBINYECKUE MEXAHU3MBI

Atmocdepa 3emin u atmocepHoe naBienue. [[puauHb
CYIIIECTBOBAHMUS BO3AYITHON 000J09Kku 3emMiau. OIbIT
Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JABIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

Nzmepenune armocheproro nasnenus. [pubopsr s n3-
MepeHus aTMOC(EepPHOro aBiIeHUs

4.7

4.8

JlelicTBUE )KUAKOCTH U ra3a Ha NOTPY>KEHHOE B HUX TEJO.
BeorTankuBatomiast (apxumMeioBa) cuia. 3akoH Apxumena

[LnaBanue ten. Bo3ayxoraBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH Beca TeJla B BOJIE OT 00bEMa
MOTPYKEHHOW B JKUIKOCTh 4acTu Tena. OmnpeneneHue
BBITAJIKMBAIOIIECH CHUJIbI, JEHCTBYIOLIEH Ha TEJO, MOrpy-
KEHHOE B KUAKOCTh. [IpoBepka HE3aBUCUMOCTH BbITAJI-
KHUBAIOILIEH CUIIbI, JEHCTBYIOLIEH HA TEJIO B )KUIKOCTH, OT
Macchl Tena. OnbIThl, 1€MOHCTPUPYIOLIKE 3aBUCUMOCTh
BBITAJIKUBAIOLIECHA CHJIBI, JIEWCTBYIOLIEH HA TEJIO B KHUI-
KOCTH, OT 00b€Ma NOrpyKEHHON B )KUJIKOCTh YACTH Tela
U OT IUIOTHOCTH Kuakoctu. KoHcTpynpoBaHue
apeoMeTpa Ui KOHCTPYUPOBAHME JIOJKH U OTIPEICTICHUE
€€ rpy30H0AbEMHOCTH

4.10
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dusnyeckue SBJICHUS B MPUPOE: BIUSHUE aTMOChep-
HOTO JIaBJIEHUS Ha KUBOM OpraHu3M, IUIaBaHUE PbIO

TexHuyeckue YCTpONCTBA: COOOIIAIOIINECS COCYIbI,
YCTPOMCTBO BOJONPOBOJAA, THIPABIMYECKUN PECC, Ma-
HOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HAacoc,
apeoMeTp

PABOTA, MOITHOCTDB, DOHEPT A

5.1 Mexanunueckas pabota

52 Mexanndeckass MOIIHOCTh

53 [IpocThie MexaHW3MBI: phIYar, OJIOK, HAKJIOHHAs TUIOC-
' KocTh. [IpaBHiIo paBHOBECHS phIyara

54 [IpumeHeHue mpaBuiIa paBHOBECHS pblyara K 0JIOKy




«3o070TOC TpaBUIO» MexaHHKU. Koaddumuent nomues-
5.5 HOro JeWCTBUS MeXaHM3MOB. [IpocThie MexaHH3MBI B
OBITY U TEXHUKE
5.6 [ToTenuumanpHas SHEPTUM TeJA, MOJHATOrO HaJl 3eMIIEN
5.7 Kunerndeckas sneprus
5.8 [TonmHast MexaHu4ecKasi SHEprust. 3aKOH U3MEHEHHUS U CO-
' XpaHEHHUS MEXaHUYECKOM SHEPTHH
[IpakTryeckue paboOTHI:
Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM
5.9 JIBIDKEHUH TeJa 0 TOPU30HTANIBHOM moBepxHocTu. M-
' ClIeZIOBaHME YCIIOBHI paBHOBecus pbluara. M3mepenue
KII/] HaknoHHOM utockocTH. M3ydyeHne 3akoHa coxpa-
HEHHsI MEXaHUYECKOH 3HEepruu
5.10 dusnueckue SBICHHUS B MPUPOJIE: PbIUarud B TEJE 4eyo-
' BEKa
TexHuueckue ycTpoicTBa: pblyar, MOABMKHBIA U HEIo-
511 JIBIKHBIN OJIOKH, HAKJIOHHAS TIJIOCKOCTh, TPOCTHIE MeXa-
HU3MBI B OBITY
8 KJIACC
Kox Kon
IIpoBepsieMble 371eMEHTBI COiePKAHUSA
pasnea 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIO)KEHUSI MOJICKYJISIPHO-KUHETUIECKOM
6.1 TEOPHH CTPOSHUS BemecTBa. Macca 1 pa3Mepbl MOJICKYIL.
' OnbITHL, MOATBEP)KAAIONINE OCHOBHBIE MOJIOKEHHUS MO-
JEKYISIPHOKMHETUIECKON TEOPHH
6.2 Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOS-
' Huii BemecTBa. Kpucranmnmueckue u amopdusbie Tena
OOBbsicHEeHHE CBOMCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IOJIOKEHUH MOJIEKYISIPHOKMHETHYECKOH Teo-
6 puu
6.4 CmauvBaHME W KalWUTSIPHBIC SIBJICHUS
6.5 TemoBoe pacIlIupeHne U CKaThue
6.6 Temmeparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEII-
' JIOBOTO JIBUKEHUS YaCTHII
6.7 Buytpennss sneprus. CnocoObl N3MEHEHUs BHYTPEHHEH
' DHEPTHUU: TeIIonepeaada U COBEPIICHHE PaOOThI
6.8 Bunsl Terionepenayn: TEMIONPOBOAHOCTb, KOHBEKIINS,
U3Iy4YeHue




6.9

KonnuectBO TeIuioTel. Y aenbHasd TEIUIOEMKOCTE BEIIlE-
CTBa

6.10

6.11

TernmooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHUE TeTl-
JI0BOTO OasaHca

[InaBnenue u OTBEPACBAHUC KPUCTATINIMUYCCKHUX BEIICCTB.
YI[CJ'II)HaH TCIIJIOTA ITJIaBJICHUA

6.12

[TapooOpa3oBanue u kouaeHcamnus. Mcnapenue. Kune-
HUe. YJenbHas TeIuloTa MapooOpa3oBaHUs. 3aBUCH-
MOCTb TeMIepaTyphl KUMIEHUSI OT aTMOC(HEPHOTO J1aBjie-
HUSA

6.13
6.14

BiaxxHocTh BO31yXa

:‘)HCpFI/Iﬂ TOILJINBA. YIIGJ'IBHaH TEIJIOTa CrOpaHusAa

6.15

[Tpunuuns! padoTs! TemnoBbix apurarenei KIIJ Temo-
BOro JBHrarens. TeruioBble IBUraTeau U 3amuTa OKpy-
JKaroIen cpesibl

6.16

6.17

3akoH COXpPAaHCHUS U IPCBPALICHUA SHCPTHUU B TCIIJIOBBIX
npoieccax

[TpakTudeckue paboThI:

OnpIThl 10 OOHAPYKEHUIO ACHCTBUSI CHUJI MOJICKYISIP-
HOTO TIPUTSHKCHUSI.

OneITel TIO BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAPEHHOMN
COJIM WJIM caxapa.

OnbITHI 110 HAOJIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B,
JKUJIKOCTEN U TBEPJIBIX TEII.

Omnpenenenve AaBleHUs BO3ayXa B OajsIOHE MITIPHIIA.
OnbITHl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTH JIABJICHHS
BO3/lyXa OT €ro 00bEMa U HArpEeBaHUS WIIH OXJIAKICHHUSI.
[IpoBepka rUNoTe3bl JIMHEWHOW 3aBUCUMOCTH JJIUHBI
CTOJIOMKA KUAKOCTU B TEPMOMETPUUECKON TpyOKe OT
TEeMIIepaTyphl.

HaGnronenne m3mMeHeHUs: BHYTpPEHHEH YHEPTrUu Teina B
pe3ynbTaTe TeTuionepeaaun u padoThl BHEITHUX CHJL.
HccnenoBanue sBIEeHUS TEII0O00OMEHA TPH CMEIIMBAHUH
XOJIOJTHOM Y TOPSIYEN BOBI.

OmnpeneneHrue KOJIWYECTBA TEIUIOTHI, MOTYYEHHOTO BO-
JIOM TP TEIUIOOOMEHE C HArPEThIM METAILTUYECKUM ITH-
JUHIPOM.

Onpenenenne yaeabHON TEIIOEMKOCTH BEIIECTBA.
Uccnenosanue nponecca ucnapeHus.

OnpeneneHre OTHOCUTENbHOM BIAXXHOCTH BO3yXa.
Omnpenenenue yaeabHON TEIJIOTHI IUIABICHUS JIb/IA.




6.18

6.19

dusndecKue sBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATS-
KEHUE U KallWJUISIPHBIE SIBJICHUS B IPUPOJE, KPUCTAILIIBI
B npupoje, uznyyenue ConHia, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHHE pOCHI, TymaHa, HHes,
CHera.

TexHuueckne yCTpOMCTBA: KalWUISAPbI, NPUMEPBI UC-
MOJIb30BAaHUS KPHUCTALIOB, JKUJIKOCTHBIA TEPMOMETP,
JIaTYMK TeMIIepaTyphl, TEPMOC, CUCTEMA OTOILICHHUS J10-
MOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOuHa, ABH-
raTejlb BHyTPEHHEr0 CrOPaHHUSL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. /[Ba pojia aIeKTpUUECKUX 3apsiioB
BsaumoneiictBue 3apsokeHHbIX Tell. 3akoH Kynona (3aBu-
7.2 CUMOCTb CHJIbl B3aUMOJEHCTBUS 3apsKEHHBIX TEJl OT BEJIU-
YHHBI 3apsI/I0B U PACCTOSHUS MEKY TEIaMH)
DnekTpuueckoe nose. Hanpssk€HHOCTD 37EKTPUYECKOTO
7.3 nosist. 1IpyHIMI Cynepro3unyu 3JIEKTPUYECKUX I0JIER
(Ha KaUECTBEHHOM YpPOBHE)
Hocurenu nsnekTpuyeckux 3apsiioB. OJIE€MEHTApPHBIN
1.4 anexkTpuyeckuil 3apsa. Crpoenue atoma. [IpoBoaHuKH U
JIUBICKTPUKA
7.5 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiaa
76 DIIEKTPUUECKHI TOK. Y CJIOBUS CYIIIECTBOBAHUS DJICKTPHU-
' YECKOro ToKa. ICTOUHMKHN MOCTOSIHHOTO TOKa
JleficTBUSI AJEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHUYe-
1.7 CKO€, MarHUTHOE). DJIEKTPUYECKUI TOK B KHUAKOCTAX U
rasax
78 Onektpuueckass nenb. Cuna TOKa. DIEKTPUUYECKOE
' HanpsuKCHUE
79 CormnpoTuBiieHHE MPOBOJAHUKA. YEIBHOE COMPOTHUBIIC-
' HHE BEIECTBA
7.10 3akon OMa 11 yJacTKa 1enu
711 [TocnenoBarenbHOE M MapaIEIbBHOE COEAMHEHUE IPO-
' BOJHUKOB
712 Pabota M MONIIHOCTH AIEKTPUYECKOTO TOKAa. 3aKOH
' Jlxoyns — Jlenua
713 DNeKTpUYecKre HEeNu U MOTPEOUTENH ANEKTPUIECKOM
' sHepruu B ObITy. KOopoTKoe 3aMbIkaHne
714 [TocTostHHBIE MarHUTHL. B3anmmonelcTBUE MOCTOSTHHBIX

MAarHuToOB




7.15

MaruutHoe 1oie. MarauTHoO€e moJjie 3eMJIM M €ro 3Have-
HHUE U1 )KU3HU Ha 3eMiie

7.16

7.17

7.18

OmnsIT Opcrena. MarHuTHOE MOJIE 3IEKTPUUECKOTO TOKA.
IIpuMeHeHne 371EKTPOMAarHuTOB B TEXHUKE

JlelicTBue MarHUTHOrO MOJI Ha HPOBOJHHK C TOKOM.
DneKTpoBUraTellb NOCTOSHHOrO ToKa. Mcnonb30Banue
9JIEKTPOABHUraTeNel B TEXHUUECKUX YCTPOMCTBAaX U Ha
TpaHCIopTe

OnbiTel Dapajed. SBieHUE >JIEKTPOMArHUTHOM HHIYK-
uud. [TpaBuso Jlenua

7.19

OnekrporeHepatop. CrocoObl MONXYYCHHS JIEKTpUYE-
CKOM JHepruu. DJICKTPOCTAHIIMH HA BO300HOBIISIEMBIX
UCTOYHUKAX SHEPTHH

7.20

[TpakTuyeckue pabOTHI:

OnbIThl IO HAOJIIOIEHUIO 3IEKTPU3ALMH TEJ UHAYKLIHUEN
U TIPU COTIPUKOCHOBEHHUH.

Uccnenoanue neicTBUS ANEKTPUUECKOTO MOJIA HA MPO-
BOJHUKH U TUINEKTPUKH.

COopka u mpoBepka pabOTHl IEKTPUUECKON LIENH TO-
CTOSTHHOTO TOKa.

W3mepenne u peryaupoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHue HalPsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO Yepes
PE3UCTOpP, OT CONPOTUBIIEHUS PE3UCTOPA U HATIPSHKEHUS
Ha pe3UCTOpE.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JJIEKTpUYE-
CKOT'O CONPOTHBIIEHUS IIPOBOJHUKA OT €T0 AJIMHBI, ILJIO-
11311 TIOTIEPEYHOT0 CEUEHUS U MaTepraa.

[IpoBepka mpaBuiia CIOKEHUS HAMPSKEHUH MPU TOCIIe-
JIOBAaTEJIbHOM COEIMHEHUH JBYX pe3ucTopos. [IpoBepka
IIpaBmJIa JUIsl CUJIBI TOKA MTPH apauIeIbHOM COSMHEHUH
pesuctopoB. OrmpezneneHne padOThl AIEKTPUUYECKOTO
TOKa, UAYILEro yepe3 pesucrop. OnpeneraeHre MOIIHO-
CTH JIEKTPUYECKOT0 TOKa, BBIIEISIEMON HAa PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
JaMIIOUKy, OT HanpsbkeHus Ha Hel. Onpenenenue KITJI
Harpesatens. lMccinenoBaHue MarHMTHOTO B3aMMOJEH-
CTBUSl TIOCTOSIHHBIX MAarHuTOB. V3yuyeHue MarHuTHOro
M0JII TIOCTOSIHHBIX MAarHWTOB MPH UX OOBEAMHEHUU U
paznenenun. MccmenoBanue NEUCTBUS DJIEKTPUYECKOTO
TOKa Ha MarHUTHYIO CTpenKy. ONbIThI, J€MOHCTPUPYIO-
1€ 3aBUCUMOCTb CHJIbl B3aUMOJIEUCTBUS KaTyIIKHU C TO-




7.21

1.22

KOM U MarHuTa OT CWJIbl TOKA U HANpaBJIEHUS TOKA B Ka-
Tymke. M3ydeHue nelcTBUS MarHUTHOTO MOJIsL HAa MPO-
BOJHUK ¢ TOKOM. KoHCTpyHpoBaHue u u3yuyeHue padoTsl
anekrpoasurarens. Mamepenne KIIJ| snexrponsura-
TeIbHOU YCTaHOBKU. OIBITHI 110 UCCIEI0OBAHUIO SIBJICHUS
AJIEKTPOMArHUTHOM WHAYKIIMU: UCCJIEIOBAHUE M3MEHE-
HUW 3HAUYEHMS ¥ HAMPABIICHUS MHIYKIIMOHHOTO TOKA

duzuyeckue SBICHUS B IPUPOJIE: IIEKTPUUECKUE SIBIIE-
HUSL B aTMOc(epe, IEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1nojie 3emiu, Apeid MoyrocoB, pojib MarHUT-
HOTO TOJISL JIJIS )KM3HU Ha 3emiie, OJIIPHOE CUSTHUE

TexHuueckue ycTpoWcTBa: 3JIEKTPOCKOM, aMIEPMETD,
BOJIbTMETP, PEOCTaT, CUETUHUK IIIEKTPHUUYECKON HSHEPTHH,
AIIEKTPOOCBETUTENNbHBIE MPUOOPHI, HAarpeBaTelbHBIC
ANEKTPONPUOOPHl (MIPUMEPHI), AJIEKTPUUYECKUE MPEeJo-
XPAHUTEIH, JIEKTPOMArHUT, JIEKTPOJABUTATENb MOCTO-
STHHOT'O TOKa, TEHEPATOP MOCTOSIHHOTO TOKa

9 KJIACC
Kon
Kon anemenra IIpoBepsiemble 27IEMEHTBI COAEPIKAHUS
pasznena
MEXAHWYECKMUE ABJIEHUA
8.1 Mexanuyeckoe nBmxeHue. MarepuanpHas Touka. Cu-
' cTema OTCuéTa

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE MpsIMOTMHEHHOE IBHKCHHE
HepaBHomepHoe npsiMonuHeiHoe nBuxkeHue. CpenHss

8.4 ¥ MTHOBEHHAsI CKOPOCTh TeJla TPH HEPAaBHOMEPHOM JIBH-
KESHUU

8.5 VYckopenue.  PaBHOyckopeHHOe — MpsIMOJIMHEIHOE

8 ' JIBUJKECHUE

8.6 CBobonmnoe magenue. OnbiTel ["ammnes
PaBHOMepHOE ABIKEHHE IO OKpY)HOCTH. [lepuoa u va-

8.7 crota oOparienus. JInaeitHas u yriosas ckopoctu. Llen-
TPOCTPEMHUTEIHHOE YCKOPEHHE

8.8 ITepssiit 3akoH HproToHA

8.9 Bropoii 3akon HeroTroHa

8.10 Tpernii 3akoH HeroToHa

8.11 [TpuHIMIT Cynepno3UIIUU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka




Cuia TPCHUA: CHUJIa TPCHUS CKOJIBXKCHUA, CHUJIa TPCHUSA

8.13 MOKOSI, IPYTU€ BUJBI TPEHUS
8.14 Cua TSDKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHSA. Y CKO-
' peHue CBOOOIHOrO MaIeHus
8.15 JBwxenue nnaner Bokpyr Comnnua. IlepBas kocMmuue-
' CKas CKOpocTh. HeBeCOMOCTh U Meperpy3ku
8.16 PaBHOBecue marepuanbHONH TOYKH. AOCOIIOTHO TBEP-
' JI0€ TeJIo
8.17 PaBHOBecue TBEPAOro TeNa ¢ 3aKPEIUIEHHOM OChIO Bpa-
' mieHuss. Moment cwibl. LleHTp Tsxectu
8.18 Nmmynse Tena. U3menenue umiynbca. UMmysabe cuiib
8.19 3aKOH COXpaHECHHSI HMITYJIbCA
8.20 PeaxtuBHOE nBUKEHUE
8.21 Mexanuyeckas paboTa U MOITHOCTb
8.92 PabGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
' SHEPruM U paboTh
8.23 [TorenuuanbHas SHEpPrust Teja, MOAHITOrO HaJl IOBEPX-
' HOCTBIO 3eMJIH
8.24 [ToTeHunanbHas SHEPTUs CXKATON NPY>KUHBI
8.95 Kunernyeckass sHeprusi. Teopema 0 KHHETUYECKOU
' SHEPIUU
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW IHEPTUU
[TpakTudeckue paboThI:
OrmpesiesieHne CpeHEN CKOPOCTH CKOJIBKEHHS Opycka
WIA JIBI)KEHUS MIapUKa 10 HAKJIOHHOW IIJIOCKOCTH.
Onpenenenne yCKOPEHHUs Tea MPH PaBHOYCKOPEHHOM
JBYO)KEHUH 110 HAKIIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITYTH OT BPEMEHH IIPH PaB-
HOYCKOPEHHOM JIBUKEHUU 0€3 HaualbHOM CKOPOCTH.
[TpoBepka rUMmoOTE3bI: €Cly MPH PABHOYCKOPEHHOM JIBH-
JKEHUU 0e3 HaualbHOW CKOPOCTH MYTHU OTHOCATCS Kak
8.27 PN HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIME IPOMeE-

KYTKH BPEMEHU OJIMHAKOBBI.
HcenenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHUS
OT CUJIbl HOpMaNBbHOTO AaBiieHus. OnpeneneHue Kod3d-
¢bunueHTa TpeHus ckoibxeHus. Onpeenenue KECTKO-
CTH NpykuHbl. OnpeaeneHne paboThl CHIIbI TPEHUS PU
PaBHOMEPHOM JBHUYKEHUHU TeEJIa 110 TOPU30HTAIBHOU I10-
BepxHocTH. Onpenenenne padoThl CHIIbI YIPYTOCTH IPU
IOABEME IPy3a C UCII0JIB30BAHUEM HETIOABUKHOIO U T10-
JIBHYKHOTO OJIOKOB
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duznyeckue SBJICHUS B Oprupoac: NMpHUIINBBI U OTJIUBEI,

8.28 nBwkeHue 1aHeT CONHEYHOW CHUCTEMBI, PEaKTUBHOE
JIBIDKCHHE JKUBBIX OPraHU3MOB
8.99 TexHu4eckue yCcTpoMCTBA: CIMAOMETP, AATYUKH I10JI0-

JKEHUS], PACCTOSIHUSA U YCKOPEHMSI, PaKEThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebarenbHoe nBmxenne. OCHOBHBIEC XapaKTEPUCTUKU
KoJIeOaHUI: TIepuoJ], YacToTa, aMIUIMTY 1A

9.2

9.3

MareMaTtnueckuii U IpPYKUHHBIM MasTHUKU. lIpeBpa-
IIEHUE SHEPTHH MTPH KOJICOATEIHHOM JBH)KEHUT

3aryxatomue koyieOaHus. BbIHYyXJICHHBIC KOJIeOaHUS.
Pe3onanc

9.4

Mexannueckue BoJIHEL. CBOMCTBAa MEXaHUYECKUX BOJIH.
[IponosibHBIE M TIONIEpEYHBbIE BOJHBI. JlJIMHA BOJHBI U
CKOpPOCTbh €€ pacnpocTpaHeHusl. MexaHuuecKrue BOJIHbI
B TBEPJOM TeJI€, CEICMUUYECKHE BOJIHbI

9.5
9.6

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa

WHudpa3Byk U yiIbTpa3ByK

9.7

[TpakTuyeckue paboOTHI:

Ormpezenenre 9acToOThl U Ieproja KojeOaHuii MaTeMa-
THYECKOTO MasTHUKA.

OmnpeneneHne 4acTOTH U IEPHO/Ia KoJIeOaHUH MPYKUH-
HOT'O MasiTHHKa

HccnenoBanue 3aBUCUMOCTH Teprojia KojieOaHui moI-
BEIIICHHOTO K HUTH Tpy3a OT JIHHbBI HUTH. Mccnenosa-
HHE 3aBUCUMOCTH TIEPHO/Ia KOJICOaH I TPY>KUHHOTO Ma-
STHHKA OT Macchl Tpy3a. [I[poBepka HE3aBUCUMOCTH Iie-
puosia KoiebaHuil rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl Tpy3a U IKECTKOCTH TPYXUHBL. I3mepeHue
YCKOpEHHsI CBOOOHOTO TaICHHUS

9.8

@u3nyecKue SIBICHUS B MPUPOJE: BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHUYECKHE BOJIHBI,
LIYHaMH, 3XO0

9.9

TexHuuecKkre yCTpoMCTBa: 3X0J0T, UCIIOJIb30BAHUE YIIb-
Tpa3ByKa B OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHUTHbIE BOJIHBI.

10.1 .
CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoaa cBera. CKOpOCTh CBeTa.

BoaHOBBIE CBOMCTBA CBETA
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[TpakTudeckue pabOTHI:
10.4 W3ydeHue CBOICTB 31EKTPOMArHUTHBIX BOJIH C IOMO-
1IbI0 MOOMIJIBHOTO TeslehoHa
®dusnueckue SBICHUS B IPUPOAE: ONOIOTHIECKOe JIeH-
10.5 CTBHE BUAMMOTO, YJIbTPa(QHOIETOBOIO U PEHTTEHOB-
CKOI'0 M3J1y4eHUN
106 TexHUyecKue ycTpoicTBa: UCIONIb30BAHHUE DIIEKTPOMATr-
' HUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpssMonuHEITHOE pacpocTpaHEeHNEe CBETa
113 Otpaxenue cBeta. [lmockoe 3epkano. 3aKoH OTpakeHUs
' cBeTa
114 [Ipenomnenue cBera. 3aKOH TPEIOMIICHHS CBETA.
' [TomHOE BHYTpEHHEE OTpakeHHE CBETa
11.5 Jlunza. Xop nyueit B 1MH3E
116 OnTuueckas cucrema (poroarnmapara, MUKPOCKOIIA U Te-
' JlecKorna
117 I'ma3 kak ontuyeckas cucrema. bIu3opykocTs U Jaib-
' HO30PKOCTh
118 Pasnoxxenue 6enoro ceetra B cuekTp. OnbiTel HploTOHA.
' CrnosxeHue crieKTpajbHBIX IBETOB. Jlucmepcus cBeTa
[TpakTueckue pabOThI:
HccnenoBanre 3aBUCUMOCTH yIiIa OTPaKEHHUS CBETO-
BOTO JIy4a OT yIJIa aJIcHusI.
W3yueHne xapakTEpUCTHUK W300paKeHHs TpeaMeTa B
IJIOCKOM 3€pKaie.
HccnenoBanue 3aBUCUMOCTH YIiia MPEIOMIICHHSI CBETO-
BOI0 Jy4ya OT yIJla MaJeHHus Ha TIpaHHIEe «BO3AyX —
11.9 CTEKJIO».
[Tonyuenne m300pakeHU € MOMOLIBIO coOMparomien
JIMH3BL.
Ornpenenenre (POKYCHOTO PACCTOSHUS W ONTHYECKON
CHJIBI COOMPAFOIIICH JTNH3HI.
OMBITH IO PA3TIOKEHHUIO OETIOTO CBETA B CIIEKTP.
OnbITBl 1O BOCIPHUATHIO LBETa MPEAMETOB IPH HX
HaOJII0ICHUH Yepe3 BETOBbIE (DPUIBTPHI
®dusnueckue sBIeHUs B pupoze: 3arMeHust CoiHIa u
11.10 JlyHbl, 11BETA TEJ, ONTHYECKHE SBJIEHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHUuyeckue ycTpoicTBa: 04YKH, IepUCKoI, ¢poToanma-

part, OIITUYCCKUE CBETOBOAbI
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KBAHTOBGIE ABJIEHUA

OmnbiTel Pezepdopna v miianerapHas MoJeNlb aToOMa.

12.1 Mouens atoma Bopa
122 HcnyckaHnue W TOTJIONICHHWE cBeTa aToMOM. KBaHTHI
' JIuneityaTeie CIEKTPbI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHHs
124 Ctpoenne aToMHOrO siapa. HykiioHHass MoJelb aToM-
' HorO sifgpa. M30TorsI
125 PannoakTuBHbIe mpeBpameHus. [lepron momypacnana
' ATOMHBIX SJIEP
126 SnepHbie peakuu. 3aKOHBI COXPAHECHUS 3apsSI0BOTO U
' MacCOBOTO YHCET
12.7 DHeprust CBs3H aTOMHBIX sijiep. CBsI3b MacChl U SJHEPTUU
128 Peakiuu cunTe3a u aeieHus saep. ICTOYHUKY SHEPTruu
' CosnHna u 3B&3
129 Snepuas sHepreTuka. [leiicTBUE paOAKTUBHBIX H3IIY-
' YCHUH Ha KUBBIC OPraHU3MbI
[TpakTuyeckue paboOTHI:
HaOnroieHue CIUIONMIHBIX M JIMHEHYAThIX CIIEKTPOB W3-
1210 JTyYCHUSI.
HccnenoBaHre TPEKOB: M3MEPEHHE SHEPTUM YaCTHIIBI
0 TOPMO3HOMY TTyTH (TI0 (hoTOrpadusim).
W3mepenne paarnoakTUBHOTO (OHA
dusnueckue IBICHUS B IPUPOJIE: ECTECTBEHHBIN PaIHo-
1211 aKTUBHBIN (DOH, KOCMUYECKHUE JTY4H, PAIMOAKTUBHOE 13-
' Jy4eHUE TPUPOIHBIX MUHEPAJIOB, JICHCTBHE PaJlOaK-
TUBHBIX M3JTy4CHHUI HA OPTraHU3M YeJIOBEeKa
1212 TexHUYeCKHue yCTPOMCTBA: CIEKTPOCKOI, WHIMBHIY-

aJIbHBIN AO03UMETP, KaMEpa Bunscona




IHHEPEYEHD 9JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D 11O ®U3UKE

Koxn IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE ABJIEHUA
11 Mexanuueckoe  aBukeHHe. MarepuasnibHag  Touka. Cuctema  oTcuérta.
OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. CpenHas ckopocTs. Dopmyna 1uis BbI-
1.2 YHCIICHUs CpeIHel ckopocTH: V = S/t

PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE. 3aBUCUMOCTh KOOPAUHATHI T€Ja OT Bpe-
MEHH B CIy4ae pAaBHOMEPHOI'O MPSIMOJIMHENHOTO JIBUKEHHUS:

1.3 x(f)=x,+vt

Fpa(bI/IKI/I 3aBUCHUMOCTH OT BPECMCHU I IIPOCKOHUH CKOPOCTH, ITPOCKIHUU IICPEME-
meHus, IyTH, KOOPAUHATHI ITPU pPaBHOMEPHOM HpHMOHHHCﬁHOM JBHXCHHUH

3aBUCUMOCTh KOOPJMHATHI TeJIa OT BPEMEHU B Cllydae paBHOYCKOPEHHOI'O IPSIMO-
JIMHEUHOT'O JBUKCHUS:

Sylf) =vg, =f+ay =

[T Ry

@opMyIIbI U MPOEKIMH IEPEMEILEHHUS], IPOCKLIUN CKOPOCTH U IMPOEKIIUH YCKOPE-
HUS [IPY PABHOYCKOPEHHOM IIPSIMOJIMHEWHOM JIBUYKEHUU:

2
14 '51'(?‘):00]' '?‘+L’T1_ '%"
U_\'('f] =Upx T4, L,

a (f)=canst,

5 a5

T—u =2
Usy Uiy a5y

I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS MPOEKIIUN YCKOPEHUS, POECKIIMU CKOPO-
CTH, POEKIIMH MTEPEMELICHUS, KOOPAUHATHI IIPH PABHOYCKOPEHHOM IPSMOJIMHEN-
HOM JIBUKEHUU

CBO6OI[HO€ MmagacHHUC. cDOpMy.]'H:I, OITMCBhIBAIOIIIHNC CBO6OI[HOC naacHue Tejia 1o BEp-
15 THUKaJIN (,I[BI/I)KCHI/IC T€JIa BHU3 UJIM BBCPX OTHOCUTCIIBHO IMTOBEPXHOCTU 3CMJ'II/I). Fpa—
l (I)I/II(I/I 3aBUCUMOCTH OT BPEMCHU IS IIPOCKIUU YCKOPCHUS, IIPOCKIUN CKOPOCTHU U

KOOpAUHATEI ITPpU CBO60}IHOM MaaCHWM TCJia IO BEPTUKAIIN

CKopocTh paBHOMEPHOTO IBHKEHUS TeJa M0 OKpYXHOCTU. HanpasiieHue ckopocTH.
®opmyna s BEIYUCIEHHUSI CKOPOCTU Yepe3 Paguyc OKPYKHOCTH U Mepuoj odpa-
LICHUS:
1.6 L= 2R
T
IlenTpocTpeMuTenbHOEe yckopeHue. HanpasineHue neHTpoCTpEMUTENBHOIO yCKOpe-
Hus. Gopmyna 11 BBIYMCICHHUS YCKOPEHUS:




_w
“=R
®dopmyna, cBsI3bIBaIOIIAs EPUOJT U YACTOTY OOpalCHHUS:
1
'\‘." = —
T

Macca. [InoTHOCTB B€HIICCTBA. d)opMyna JJIs1 BBIYUCIICHUS ITJIOTHOCTH.

_m

1.7 V
1.8 Cuna — BektopHas gusnueckas BenuunHa. ClIoKeHHe CUIT
1.9 SIBnenune unepuuu. [lepsriit 3akon HproToHa
Bropoii 3akon HeroToHna:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOIICH Ha
TEJIO
Bzaumoneiictue ten. Tperuit 3akoH HeroToHa:
1.11 F. p S _FI.—Z~2
Tpenue nokos U TpeHue CKoJbkeHuss. DopMyna s BEIUMCIEHUS MOAYJIS CUJIIbI
TPEHUS CKOJIbKECHUS:
F_=u-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aedopmaruu. 3aKoH yrnpyroiu gedopma-
1y (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHHUS:
My -1,
F=g.—1 2
1.14 R

Cuna TsSHKeCTH. YCKOpeHI/IC CBO6OI[HOFO naaCHUs.
CDOpMy.TIa JJIA BBIYMCIICHUSA CUJIBI TAXCCTHU BOJIM3U MMOBCPXHOCTHU 3emmu: F = mg.




1.15

1.16

1.17

1.18

1.19

JBuxenue ninanet Bokpyr Connua. IlepBas kocMudeckasi CKOpOCTb.
HesecomocTs u neperpysku

Nmnynbe Tena — BekTopHas puznyeckas BeJIMYnHa.
pP=mi
Nmnynbe cucremsl Ten. M3MeHenne umnynbsca. UMIynbc Cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEII:
D=yl +inyU, =const
PeaktuBHOE NBHXKEHUE

Mexannueckasi padora. @opmyra 71 BBIYUCIEHUS PaOOThI CUIIBL:

A=Fsoosct

MexaHuuyeckast MOIIHOCTb:

nN=2
I

Kunernueckas u noreHuanpHas sHeprus. @opMyiia 1 BEIYUCICHUS] KHHETHYE-
CKOM 2HEPrUu:
2
oL
2

Teopema o kuHeTHUecKOM sHeprun. Popmyrna s BBIYMCICHHUS IOTCHIMAIBHON
SHEPTHH TeJa, MOIHATOIO
Haj 3eMiei:

E,= mgh

Mexanuyeckas dDHEprus:
E=E;.+E P
3aKOH COXpaHEHUsl MeXaHHuecKoi 3Hepruu. Gopmyia A 3aK0OHA COXPaHEHHUS

MEXaHU4YEeCKOH 9HEPTHUU B OTCYTCTBUC CUJI TPCHUA: E = const.
HpeBpameHI/Ie MEXaHUYeCKOM SHEPTHHU IIPU HAJIINMYUU CUJIBI TPCHUS.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE MPABHIIO» MEXAHHUKH.
Peruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0

[TonBwxHBIN 1 HenoABWXKHBIN 0;10ku. KT/ mpocThIX MeXaHU3MOB,



n= Anonesmas
A—aarpaqe:ﬂm A

1.21

JlaBiieHne TBEPAOTO TENA.
@opMyia U1 BBIYKMCIICHUS IABJICHMs TBEPIOIO Tena:
F
P=-
JHasnenue raza. ATMocepHoe JaBlieHHE.
FI/II[pOCTaTI/I‘-IeCKOC AaBJICHUC BHYTPH KUIKOCTHU.
dopmyra 1715 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:

p=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBnudeckuil npecc

3akoH Apxumena. @opmyna 11st onpenesaeH s BITAIKUBAOIIEH CHIIBI, IEHCTBYIO-
1iei Ha TeJo, MOrpy>KEHHOE B KUAKOCTh WIIH ra3:

Fam =pEV

VYcaopue nnaBanus teia. IlnaBanue CYZI0B 1 BO3AYyXOILIaBaAHUEC

1.24

1.25

Mexanuyeckue kosiebanus. AMIUTUTYIa, IEPUO U YacToTa Kosebanuii. dopmya,
CBSI3bIBAIOLAS YACTOTY U MEPUOJ KoeOaHuil:

MaremaTnueckuil U Npy>KUHHbBIN MasTHUKH. [IpeBpaiienne sHepruu npu Koseoda-
TEJIbHOM JIBH)KEHUU

1.26

1.27

3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc

MexaHU4eCKHEe BOIHBI. HpOI[OJ'ILHLIe U IMOIICPCYHLIC BOJIHBI. I[J'II/IHa BOJIHBI U CKO-
POCTH paClIpOCTPAHCHUS BOJIHBI:

rL=v-T

1.28

3Byk. I'poMKoOCTh 1 BbICOTa 3ByKa. OTpaskeHue 3ByKOBOM BOJHBI Ha IPAHUILIE JIBYX
cpea. Hdpa3Byk U ynbTpa3Byk

1.29

IIpaxmuueckue pabomul

N3mepenne cpeqHel MIIOTHOCTH BEIIECTBA; ApXUMENOBOM CHIIBI; )KECTKOCTH MPY-
KUHBL;, KO3QPUIHEHTa TPEHUSI CKOJIbKEHUSI; pa0OTHI CUJIbI TPEHUS, CUIIBI YIIPYIO-
CTH; CpEHEW CKOPOCTH JIBHXKEHUS OpycKa M0 HAKIOHHOW IIOCKOCTH; YCKOPEHHUS
Opycka IpH JIBUKEHUU 110 HAKJIOHHOH IIOCKOCTH; YaCTOTHI U Ilepuojia KojaeOaHmit
MaTeMaTHYeCKOro MasiTHUKA; YacTOTHI U Mepuojia KojaeOaHui Mpy>KUHHOTO MasT-
HUKA; MOMEHTa CHJIbI, AEHCTBYIOLIETO Ha pbluar; paboThl CHUJIBI YOPYTOCTH HpHU



noJIbEME Tpy3a C MOMOIIBIO HETOABHKHOTO OJ0Ka; pabOThl CUIIBI YIPYTOCTH TPHU
noJbEME TPy3a C IOMOLIBIO TOABUKHOIO OJI0KA.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYKEHHOH YacTh
TeJa U OT IJIOTHOCTH KUIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOLICH CHJIBI OT MacChl
Tesa; CUIIbl TPEHMS CKOJIBXKEHHS OT CHJIBI HOPMAJIBHOIO JABJICHUSA U OT poJa Io-
BEPXHOCTH; CUJIbl YIIPYTOCTH, BO3HUKAIOILEH B IPYXKHUHE, OT CTENIEHU JedopMaLuu
IPYKHUHBI; YCKOpeHHsI Opycka OT yIJla HakJOHAa Halpabisrollei; nmepuona (da-
CTOTHI) KOJIeOAHUI HUTSHOTO MasTHUKA OT JUTMHBI HUTH; IEproJia KoJeOaHuit mpy-
JKUHHOT'O MasiTHUKA OT MAaccChl I'Ppy3a U KECTKOCTH IIPYKUHBI; HCCIIEJOBAaHUE HE3a-
BHCHMOCTHU Mepuoja KoieOaHuil HUTSHOTO MasiTHUKa OT Macchl rpy3a. IIpoBepka
YCJIOBHsI paBHOBECHSI pbl4ara

Dusuueckue sA61eHUA 8 NpUpoOe. TIPUMEPHI IBUKEHUS C PA3IUYHBIMU CKOPOCTSIMU
B JKMBOW M HE)KMBOW MPUPOJIE, NEUCTBUE CHIIBI TPEHHS B IPUPOJE U TEXHUKE, IIPU-
JIUBBI U OTJIUBBI, JBUKEHUE IIaHeT CONHEYHOU CUCTEMBI, PEaKTUBHOE JIBH)KEHUE

130 KHUBBIX OPTaHU3MOB, PbIUard B TEJIC YEIOBEKA, BIMSIHUE aTMOC()EPHOTO TaBICHUS
Ha XUBOW OPraHM3M, IUIaBaHHE PbIO, BOCTIPUATHE 3BYKOB )KHUBOTHBIMH, 3€MIICTPSI-
CEHHE, CEICMUYECKHUE BOJIHBI, IlyHAMU, 3XO
Texnuueckue ycmpoticmea.: CIAJOMETP, JaTYUKH MTOJIOKEHHSI, PACCTOSIHUS U YCKO-
pEeHHS, TUHAMOMETD, MOIIIMITHUKH, PAKETHI, phIYar, MOABIKHBIA U HETIOABIKHBIN
131 OJIOKHM, HAKJIOHHAS IJIOCKOCTh, MPOCTHIE MEXaHU3MBbI B OBITY, COOOIIAIONIUECS CO-
CyZBlI, YCTPOHCTBO BOJOIPOBO/JA, THIPABIUYECKUN Mpecc, MaHOMETp, Oapomerp,
BBICOTOMED, OPITHEBOH HACOC, apEOMETP, IXO0JIOT, UCIIOJIb30BAHUE YIIbTPA3ByKa B
OBITY U TEXHUKE
2 TEIUJIOBBIE SABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIECTBA.
2.1 Mogenu TBEPAOTO, KHUJIKOTO U Ta3000pa3HOro COCTOSIHUN BemiecTBa. Kpucrammm-
4yeckue U aMop(HbIe Tena
29 JIBrokeHue gacTull BemecTBa. CBs3b CKOPOCTHU JABHIKEHHS YaCTHUI] C TEMIIEPATYPOH.
' BbpoynoBckoe nBmxenue, mupdysus
2.3 CMaumnBaHuE U KalWUISIPHbIE SBJICHUS
2.4 TemoBoe paciimpeHue u cxxatue
2.5 TemoBoe paBHOBECHE
26 Buytpennss sueprus. Pabora u Teruionepenaya Kak criocoobl U3MEHEHHsI BHYTPEH-
' Hell sHepruu
2.7 Bunp! Temonepeaayn: TEIUIONPOBOHOCTh, KOHBEKIIHS, N3TyICHUE
HarpeBanue u oxnaxaenue ten. KonuuecTBo TernoTsl. Y aenpHas TeII0EMKOCTb:
2.8 O=cm(t,—t,)
29 3aKOH COXpaHEHHs JHEPrUM B TEIUIOBBIX IpOIEccax. YpPaBHEHHE TEIUIOBOTO

OaslaHca:



O +0,+..=0

Ucnapenue n konaeHcauus. Mi3aMeHeHne BHyTpEHHEN SHEPTUU B POLIECCE UCTIape-
HUS U KoHJeHcanuu. Kumenne >kuakocTu. YenbHas TerioTa napooOpa3oBaHMs:

2.10 L= Q/m
211 BnaxxnocTs Bo3yxa
[InaBnenue u kpuctamnzanus. 3MeHeHne BHYTpeHHEH YHEPrUU MPU TUIaBICHUT
U KpUCTAJUIM3AIMH. Y IelIbHAs TEIUI0Ta IUIaBJICHHUS:
2.12 ?L_Q
m
BHyTpeHHSS SHEprHsi CrOpaHus TOIUIMBA. Y eNIbHAS TEIJIOTa CrOpaHUs TOILIMBA!
2.13 g=0Q/m
2.14 [Ipunnumne: padote! TeroBsix aurateneit. KI1/ remioBoro auratesns
IIpaxmuueckue pabomol
N3mepenue ynenbHON TEMIIOEMKOCTH METAITNYECKOTO [IMIUH/APA; KOJHMYECTBA Tel-
JIOTHI, TOJYYEHHOT'O BOJIOM KOMHATHOM TeMrepaTypbl PUKCUPOBAHHOI Macchl, B KO-
515 TOPYIO OIYIIEH HArPeThIi IWIMHAP; KOJUYECTBA TEIUIOTHI, OTAAHHOTO HArpeThiM
' WIMHAPOM, TIOCIIE OITYCKaHHsI €0 B BOJY KOMHATHON TEMIIEPaTyphl; OTHOCUTEIb-
HOW BIIQ)KHOCTH BO3/yXa; YACIHHON TEIUIOTHI IIAaBIEeHUs Jbja. MccnenoBanne n3-
MEHEHHUSI TeMIIEPaTypbl BOJIBI MPH PA3JIMYHBIX YCIOBHSIX; SIBICHHS TETIOOOMEHa
IIPY CMELIMBAHNUH XOJIOAHOU U ropsiueii BOJBL; IpoIecca NCIapEHUS
Dusuueckue a6nenus 8 npupooe: TTOBEPXHOCTHOE HATSDKEHHE U KalTWIIISIPHBIE sIBJIE-
2.16 HUS B IPUPOJIE, KPUCTAJUIBI B IpUpoie, n3iiydyeHue ColHIa, 3aMep3aHue BOJOEMOB,
MoOpcKHe Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHesl, CHera
Texnuueckue ycmpoticmea: KanWIISAPbl, TPUMEpbl HCIOJIb30BaHUS KPUCTAJIOB,
517 KHUJIKOCTHBIM TEpMOMETp, JaTYUK TeMIepaTypbl, TEPMOC, CUCTEMA OTOIUIEHUS J10-
' MOB, THTPOMETPBI, ICUXPOMETP, MapoBast TypOUHa, TBUTATENIb BHYTPEHHET 0 Cropa-
HUS
3 SJIEKTPOMATHUTHBIE SABJIEHUA
3.1 Dnektpuzanus Tenl. [[Ba Buia dIeKTPUYECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHS JICKTPHUESCKOTO 3apsiia
34 Onexrpuueckoe nose. Hanpsx€HHOCTD anekTpuyeckoro nois. [punnun cynepno-
' 3ULIMY JEKTPUUECKUX IMOJIeH (Ha KaueCTBEHHOM YpOBHE)
35 Hocurenu snexTpudeckux 3apsioB. JleiCTBUE IIEKTPHUYECKOTO IO Ha AIIEKTPH-

YCCKUC 3apsabl. HpOBOIIHI/IKI/I " JUIJICKTPUKHU



ITocTosiHHBIN 21€eKTpUUecKUi TOK. JleficTBUS anexkTpudeckoro Ttoka. Cuia Toka.

Hanpsixenne.
3.6 l=q/t,U=A/q

DNEeKTPUUECKOE COMPOTUBIICHUE. Y ICTBbHOE IIEKTPUIECKOE CONPOTHUBIICHHE:
3.7 R =pl/S
38 3akon Oma mus ygactka snekrpuueckon mernu: | = U/R

[TocnenoBarenbHOE COeIMHEHUE TPOBOIHUKOB:

I =I,. U=U+U,. R=R, +R,
| 2 | 1 i
3.9 [MapannensHoe coeJMHEHUE POBOHUKOB PAaBHOTO COIIPOTHBIICHUS:
U=U:I=1+1; Rzi.
- - 2

CMmenanHbIe COeTMHEHMSI TPOBOTHUKOB
3.10 Pabota u momHOCTH 25ekTprueckoro Toka. A = Ult, P = Ul

3akoH J[xoynsa — Jlenua:

2
3.11 g=I"-R-t
312 OnbIT Opcrega. MarHuTHoe o€ NPSMOro MPOBOAHMKA € TOKOM. JIMHMH
' MarHMTHON MHTYKITUU

3.13 MarHuTHOE 110JIe TIOCTOSIHHOTO MarHuTa. B3anMo/ieiicTBre MOCTOSSHHBIX MAaIrHUTOB
3.14 JlelicTBrEe MarHUTHOT'O TOJISl HA IPOBOJHUK C TOKOM
3.15 OneiTel Dapanes. SBneHue 3neKTpoMarHuTHON HHAYKIUH. [IpaBumno Jlenma

Ipaxmuueckue pabomol

W3mepeHue 3IeKTpUYEeCKOro COMPOTHBIIEHUS PE3UCTOPA; MOIIHOCTH 3JIEKTpUYe-

CKOTO TOKa; pabOTHI SJIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, BO3HUKAIOMIETO B IMPOBOJHUKE (pe3u-
316 CTOPBI, JIAaMIIOYKa), OT HANPSHKEHUST Ha KOHIAX MPOBOIHUKA; 3aBHCUMOCTH COIIPO-

TUBJICHUA OT AJIMHBI IPOBOAHUKA, IIJIOIIANU €TO MONCPEYHOTr0 CCUCHUA U YACIIBHOT O
COIIPOTUBJICHHA.

HpOBCpKa mpaBujia IJIsd JICKTPUYCCKOI'0 HAIIPAKCHUA ITPU IMTOCIICAOBATCIIBHOM CO-
CANHCHUU ITPOBOAHUKOB; TIpaBUJIa JJId CUJIBI QJICKTPHUYCCKOI'O TOKA IpPHU MapajljiCiib-
HOM COCAUHCHUU ITPOBOJHUKOB (pCSI/ICTOpBI n naMnqua)




Dusuueckue s61eHUsL 8 npupode.‘ QJICKTPHUYCCKUC SIBJICHUA B aTMocq)epe, SJICKTpH-

3.17 9YEeCTBO JKUBBIX OPraHU3MOB, MAarHUTHOE IMOJIe 3eMJTH, apeiid MmoItocoB, poib Mar-
HUTHOTO TIOJIS JUIs1 )KU3HU Ha 3emJie, MOJISIPHOE CUSTHUE
Texnuueckue ycmpoucmaa: dIEKTPOCKOII, aMIIEpPMETpP, BOJIBTMETP, PEOCTaT, CUET-
318 YUK JIEKTPUUECKON IHEPTUH, HIEKTPOOCBETUTENILHBIE TPHUOOPHI, HATPEBATEIILHBIC
' 3IEKTPONPUOOPHI (IPUMEPHI), HMEKTPUUECKUE MPEIOXPAHUTENHU, IJICKTPOMATrHUT,
AJIEKTPOBUraTeNb OCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 OnexkTpoMarHuTHbIE BOJHEI. [1Ikana 37eKTpoMarHuTHBIX BOJIH
3.20 JlygeBas monenb cBeta. [IpsMonnHEHOE pacipOCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus cBeta. [1lmockoe 3epkaino
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucniepcust cBera
394 JIunza. Xox nmydedr B nun3e. DokycHoe paccrosHue JUH3BI. OnrTHueckas cuia
' maumsel: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue mpuOopsI
IIpakmuueckue pabomul
H3mepenne onTu4eckoii Cuiibl coOuparoeii TMH3bI; (POKYCHOTO PACCTOSHHS COOU-
parowieii TMH3BI (TI0 CBOMCTBY PaBEHCTBA Pa3MEPOB MpeIMeTa U U300paXKeHus, KO-
IZla IPEIMET PACIIONIOKEH B IBOMHOM (OKYCe), TIOKa3aTess MPEIOMIICHHUS CTEKJIA.
3.26
HccnenoBanme cBOMCTBA M300paKeHHsI, TIOTYICHHOTO C TIOMOIIBIO COOMpArONICH
JIMH3BI; U3MEHEHUS! (POKYCHOTO PACcCTOSHUS JIBYX CIIOKEHHBIX JIMH3; 3aBUCHMOCTH
yrila MpeJOMIICHHsS CBETOBOTO JIy4a OT yIjla HaJeHHs Ha TPAHUIE «BO3AYX —
CTEKJIO»
3.97 DQusuueckue sgnenus 6 npupoode: 3atMenus Comaia u JIyHsl, [BeTa TEJ, ONTHYECKHE
' sBJIEHUs B aTMoc(epe (1BeT Heba, peppakiys, paayra, MUPax)
3.28 Texnuueckue ycmpoiicmea: 04Ky, IEPUCKOII, (hOTOAMNIIAPAT, ONTHYECKUE CBETOBOIBI
4 KBAHTOBLGLIE SAABJIEHU A
41 PagunoaktuBHOCTh. Anba-, 6eTa-, ramma-u3nydenus. Peakuuu anbda-u 6era-pac-
naja
4.2 OmnsiThl Pesepdopaa no paccesnuto anbga-uactuil. [lnanerapHas Mmoaens atoma
4.3 CocraB atromHoro sipa. M3oTomns
4.4 [lepuon nonypacnasa aTOMHBIX sJiEp
4.5 SnepHsble peakuy. 3aKOHbI COXPAHEHUS 3apsA0BOI0 U MacCOBOTO UHCEN
Dusuueckue sA61eHUA 6 Npupode. €CTECTBEHHbIN paAMOaKTHUBHBIN (OH, KOCMHYE-
4.6 CKHUE JY4H, paJIMOaKTUBHOE M3Iy4YEeHUE MPUPOIHBIX MUHEPAJIOB, AEUCTBUE PaHO-
aKTUBHBIX M3TyYCHUN Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea.: CIEKTPOCKOI, WHIUBUAYaAJIbHBIH J03UMETp, Kamepa

BI/IJ'ILCOHa, AACPHAad SHECPIreTUKa



ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K PE3YJIBTATAM OCBOE-
HHSI OCHOBHOI OBPA30OBATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIETO

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM IPOrPaMMbl OCHOB-
HOro 001ero oopazosanus Ha ocHoBe ®I'OC

[Tonnmanue ponu (U3MKKM B HAyYHOW KapTHHE MHUpPaA; CPOpPMHUPOBaH-
HOCTH 0a30BBIX IPE/ICTABICHNHN O 3aKOHOMEPHOI CBSI3H M TO3HABAEMOCTH
SIBJICHUI TIPUPOJIBI, O POJIH IKCIIEPUMEHTa B (PU3UKE, O CUCTEMOOOpasy-
To1Iel poiu (pU3KMKK B pa3BUTHU €CTECTBEHHBIX HAYK, TEXHUKU M TEXHO-
J0Tui, 00 3BOMIOLNH (HPU3NYECKUX 3HAHUI U UX POJIH B LIEIIOCTHOM ecTe-
CTBEHHOHAYYHOW KapTHHE MHUPA, O BKJIAZC POCCHUCKUX M 3apyOeKHBIX
yu€HBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBICHEHHE MTPOIIECCOB OKPYIKaIO-
IIETO MHUPA, PAa3BUTHE TEXHUKU M TEXHOJIOTHIA

3HaHus 0 BUJAX MaTepuH (BELIECTBO U I10JIE), O ABMKEHHH KakK CIiocooe
CYLIECTBOBaHMs MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOW TEOPUU CTPOEHUS
BEIIECTBA, O PU3NUECKON CYITHOCTH SBJICHHIA PUPOABI (MEXaHUYECKUX,
TEIUIOBbIX, 3JIEKTPOMarHUTHBIX U KBaHTOBBIX ); YMEHHUE pa3InyaTh sBJie-
HU 110 OIIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, Jc-
MOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBICHUE, YMEHHE Paclio3HABATh
NPOSIBIIEHUE M3YYEHHBIX (PM3UYECKUX SBJICHUH B OKpYXKaroIleM MHpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Biianenune ocHOBaMH MOHSTUHHOIO anmnapara U CUMBOJUYECKOTO S3bIKa
(U3UKY U UCTIONB30BaHUE UX /IS pelieHusl y9eOHBIX 3a7a4; yMEHHUE Xa-
paKkTepu30BaTh CBOMCTBA Tell, (PU3WUYECKHE SIBICHUS M TPOIIECCHI, HC-
MoJb3ys QyH/IaMEHTAIbHbBIE U SMIUPUUECKUE 3aKOHBI

OBPA3OBAHUA
Kon

NpoBepsieMoro
TpeOoBaHUSA

1

2

3

4

)

YMeHHe onuchiBaTh U3YYCHHBIE CBOMCTBA Tel U (DU3UYECKUE SIBJICHUS,
UCIIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMU METOZOB HAyYHOTO MO3HAHUS ¢ yu&€ToM coOrofe-
HUS TIpaBHII 6€30MacHOro Tpyaa: HabmoaeHre PU3NIECKUX SIBICHUI:
YMEHHE CaMOCTOSITEIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U3
JTAHHOTO Habopa 000pyAOBaHUS 110 UHCTPYKIIMU, OMTUCHIBATH XOJ1 OIBITa
Y 3aIIUCBIBATDH €r0 Pe3yIbTaThl, POPMYIUPOBATH BHIBOIBI;

MMPOBCACHUEC IIPAMBIX W KOCBCHHBIX I/I3M€p€HI/II\/'I (1)I/ISI/I‘ICCKI/IX BCJIIMYUH:
YMEHHE IIAHUPOBATh U3MEPECHHSI, CAMOCTOSATEIIBHO COOMPATh IKCIICPH-
MEHTAJIbHYIO YCTaHOBKY [0 WHCTPYKIIUU, BBIUYUCIATH 3HAUYCHUE BEIH-
YHHBI U aHATTHU3UPOBATH MOJIYYCHHBIE Pe3YyIbTAThI C YUETOM 3aJaHHOH T10-
TPEUTHOCTH PE3yIbTaTOB U3MEPEHUN;

MPOBEJICHUE HECTIOKHBIX IKCIIEPUMEHTATBHBIX UCCIEAOBAHUN; CAMOCTO-
SATEILHO COOMPATh IKCIIEPUMEHTATIFHYIO YCTAHOBKY U IMTPOBOJIUTH UCCIIE-




JIOBaHUE TI0 UHCTPYKIIMH, MIPEICTABIATH NOTYYEHHBIE 3aBUCUMOCTHU (hu-
3WYECKHX BEJIMYMH B BHJIE TAOJIUI U TPadUKOB, YIUTHIBATh MOTPEUIHO-
CTH, JI€JIaTh BBIBOJBI 110 PE3YJITATAM MCCIEIOBAHNUS

[ToHnmaHue XapakTepHbIX CBOMCTB (pu3nueckux Mojenell (Marepuasb-
Has TOYKa, a0COIIOTHO TBEPIOE TEIO, MOAEIU CTPOCHUS I'a30B, KUAKO-
cTed U TBEPABIX Tell, IJIaHETapHas MOJEJIb aTOMa, HYKJIOHHAs MOJEIIb
ATOMHOTO SJIpa) U YMEHUE MPUMEHATh UX JUISI OObACHEHHS (PU3NIECKUX
IIPOLIECCOB

YMeHune oObACHATh (PU3MYECKUE MTPOIIECCH M CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CUTYallMi MpPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, B
YaCTHOCTH, BBISIBIISATH IPUYNHHO-CIICACTBEHHBIC CBSI3U U CTPOUTH 00BsIC-
HEHHE C ONOPOH Ha U3yUEHHBIE CBOMCTBA (PU3MUECKUX SBICHUH, (hu3nde-
CKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH

YMmenue peniats pacuéTHbie 3a1a4u (Ha 0a3e 2 — 3 ypaBHEHHI ), UCTIOIb-
3ysl 3aKOHBI ¥ (JOPMYIIBI, CBA3BIBAIOIINE (PU3UUECKHIE BETMYUHBI, B YaCT-
HOCTH, 3allUCHIBATh KPATKOE YCIIOBHE 3aJa4H, BBISABIIITH HEJOCTAOLINE
JTaHHbIE, BEIOUPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€ PEeIICHHS,
HCIIOJIB30BaTh CIIPABOYHBIE JaHHBIE, IPOBOJUTH PACUYETHI U OLICHUBATH
PEATMCTUYHOCTh MOTYYEHHOTO 3HaUYeHUs (PU3MUECKON BEIMYMHBI; yMe-
HUE OIpeNeNsaTh pa3MEePHOCTh (PU3MUECKON BEIIMYUHBI, IOTY4YECHHOU MPH
pELIeHUH 3a1a4K1

VYMeHue  XapakTepus3oBaTb  IPUHLMUIBI  JEUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM UKCiI€ OBITOBBIX IPUOOPOB, U IPOMBILIUIEHHBIX TEXHO-
JIOTUYECKUX IIPOLIECCOB I10 UX OIMCAHUIO, UCIIONb3YS 3HAHWUS O CBOM-
CTBax (PU3MUECKUX SABJIECHUI U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHO-
CTH

10

11

YMeHue Ucrosb30BaTh 3HaHUS O PU3NUYECKUX SIBJICHUAX B IOBCEIHEBHOM
JKU3HU N1 oOecrieyeHusi 6e30MacHOCTH pHU OOpallleHuH ¢ ObITOBBIMHU
npubopaMy ¥ TEXHUYECKUMH YCTPOICTBaMU, COXpaHEHUS 3/10pPOBbS U CO-
OJII0ICHNSI HOPM SKOJIOTMUYECKOT0 TIOBEICHUS B OKPYXKAIOLIEH cpefe; mo-
HUMaHHEe He00XO0AUMOCTHU TPUMEHEHUSI TOCTHKEHUN (PU3UKH U TEXHOJIO-
MM JUIs1 palMOHAJIBHOTO TPUPOAOIIOIb30BaHuUs

OmnbIT oucka, npeodpa3zoBaHus U MPEACTaBICHUs HHPOpMaLK (pu3nye-
CKOT'O COJIEpXKaHMUs C MCIIOJIb30BaHHEM HH(POPMALMOHHO-KOMMYHHUKA-
TUBHBIX TEXHOJIOTMM; YMEHHE OLEHUBATh JOCTOBEPHOCTH ITOJYYEHHOMN
uH(OpPMAaIIUU HA OCHOBE UMEIOIMXCS 3HAHUN U TOTIOJTHUTEIbHBIX HCTOY-
HUKOB; YMEHME HCIIOJIb30BaTh NPU BBIMOJHEHUH Y4eOHBIX 3aJaHUi
HAyYHO-TIOMYJISIPHYIO JINTEPATYpy GU3MUYECKOTO COAEpk aHUs, CIIpaBOY-
HbIE MaTepHalbl, pecypchl cetu MHTepHeT; BnajeHne 6a30BbIMU HaBbI-
KaMHu npeoOpa3zoBaHus HHOOPMALIUY U3 OJHOM 3HAKOBON CHCTEMBI B IpY-
I'yl0; YMEHHUE CO3/1aBaTh COOCTBEHHbIE MUChbMEHHBIE U YCTHBIE COOOIIIe-
HUS Ha OCHOBE WH(OPMAILIUU U3 HECKOJIBKUX HCTOUHUKOB



