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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAIOIMXCS W OpPraHU3alMI0 U3YYCHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COJACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa € MENbIO OKAa3aHUS METOIUYECKON
MIOMOIIIH YYUTEIO B CO3/IaHUU paboUeii mporpaMmbl IO y4eOHOMY MPEIMETY.

dusuka ABISETCS CUCTEMOOOPA3YIOLINM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 U3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00Opa3iipl MPUMEHEHHSI HAYYHOTO METOJ]a TO3HAHMs, TO €CTh Crocoda MOIydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpEAINOiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYSHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusuka» B
oOpa3oBarenbHbIX oOpraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMBbI, YTBEPKIAEHHOW peElIeHuEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanunu (IpoToKoi OT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TNPUPOJIBI, PAa3BUTHE HX MHTE/UICKTYaJbHBIX M TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHHA O POJU (U3UKH JUISI PA3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00YyYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS U BBITOJIHATH OIBITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 8 kimacce — 68 yacoB (2 4yaca B HeJEN0), B 9
kiacce — 102 yaca (3 yaca B Hezento).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



06y‘-IaIOIHI/IXC$I, CIIMCKa 3KCIICPHUMCHTAJIbHBIX SaHaHHﬁ, npeaiaracMbix B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHA I10 (l)I/ISI/IKe.

8 KVIACC

Paszneua 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHHU.

Mopnenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE TIOJIOKEHHW MOJEKYJISAPHO--KUHETUYECKOW TEOPHH.
CMaurBaHMe U KaWJUIIPHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemMmneparypbel €O CKOPOCTBIO TEIJIOBOTO JIBHXKCHHSI
yacTull. BHyTpeHHsist 3Hepruss. CnocoObl H3MEHEHHs BHYTPEHHEW HHEPruu:
TEeIUIonepeaadya u CoBeplieHre padboTel. Bupl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonunuectBo Temnotel. YaenbHas TEMIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeImyioBoro Oananca. [lmaBieHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumenue. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHSI.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMIOTa CTOPAHUS.

[Tpuniuner padotel TemnoBbix aurareneil KIIJ temnmoBoro nBurarens.
TeruioBble ABUTATENN U 3alIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHMS U MPEBPALLEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Jemoncmpayuu.

1. HaOmroaeHnue 6pOoyHOBCKOTO JBUKEHHUS.

2. HabGmionenue nuddyszuu.

3. HaOmronenue siBineHu cMauMBaHUs U KaWJUISIPHBIX SBJICHUM.

4. HabGmroneHue TemioBOro paciupeHus Ted.

5. M3MeHeHue naBneHus raza Mpu M3MEHEHUM OObEMa W HarpeBaHUU WM

OXJIAXKECHUU.

6. IlpaBuna usmepeHus TemMnepaTyphbl.

7. Bunsl Tenmonepenayu.

8. OxutakaeHue Mpu COBEPILICHUHU padOTHI.

9. Harpeanue nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIECTB.



11. Habnronenue KumneHus.

12. HabnrogeHue nocTosiHCTBa TEMIIEPATYPbI ITPH TIJIABJICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopnvie pabomul u onvimaul.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

2. OnbITHI IO BBIPAIMBAHUIO KPUCTAIIOB MOBAPEHHOM COJIM WIIM caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H

TBEPJIBIX TEIL.

4. OmnpenesneHue NaBIeHUs BO3AyXa B OaJJIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBHCUMOCTH [ABJEHUS BO3JyXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnore3sl JTMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEW OSHEpPruM Tella B Pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. HccnenoBaHue sIBJICHUS TEIIOOOMEHA NPU CMEUIMBAHUU XOJOJHOU U

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH

TEIJI000MEHE C HATPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeapHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca UCIapeHus.

12. OnpenesieHre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

13. OnpenesieHne yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. B3aummopeincrtaue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYMHBI 3aPSAI0B U PACCTOSHUSL MEXKAY TETIAMH ).

Onektpuueckoe mnone. Hanpsok€HHOCTh 3nekTpuueckoro mnods. IIpuHuun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmu snekTpuyeckux 3apsAnoB. DIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl.
Crpoenne aroma. IIpOoBOOHMKM W JOUINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUHN TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBjeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJIECHUE BeliecTBa. 3akoH Oma
115 yuactka uenu. [TocnegoBaTenbHoe U apaaiebHOE COSAUHEHNE TPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JeKTpUyeckoro Toka. 3akoH Jxoyns—JleHua.
DJIEKTPUYECKUE LIETH U TTOTPEOUTENH JIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMbIKaHHE.



[TocTostnHbIE MarHuThl. B3anMoaeiicTB1E MOCTOSHHBIX MAarHUTOB. MarHuTHoe
rojie. MarautHoe 1ojie 3eMJIM M €ro 3HaueHuWe IS KU3HM Ha 3emue. OmnbIT
Opcrena. MarHuTHOE MOJI€ NMEKTPUUYECKOro Toka. [IpuMeHneHne 3J1eKTpOMarauToB
B TeXHHUKE. JIeHCTBME MArHUTHOTO MOJIsI HA IPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHWE DJIEKTPOJBUTATENCH B  TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Oneitel @apanes. SABieHne 31eKTpoMarHuTHON uHAykuuu. [IpaBumno Jlenna.
DIIeKTpOreHeparop. CriocoObI MOTy4YECHUS AIEKTPUYECKOU SHEPIUH.
DIIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.

Jemoncmpayuu.

DneKkTpu3aius Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DJieKTpocTaTudecKasi MHIYyKIUsI.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKH U AUBJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
McToYyHMKH ITIOCTOSIHHOTO TOKA.
JIerCTBUSI SJIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KHUJIKOCTH.
. 'a3oBBI1 pa3ps.
. I3mepenue cuibl Toka aMIIepMETPOM.
. I3mepenue 3JIeKTpUYeCKOro HanpsKeHUsI BOJIbTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
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. B33HMOI[CI71CTBI/IC ITOCTOAHHBIX MAarHuTOB.
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. MonennpoBaHre HEBO3MOXKHOCTH PA3/ICICHUS MTOJOCOB MAarHUTA.

. MozenrpoBaHre€ MarHUTHBIX MOJICH MOCTOSIHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTHoe€ noJie Toka. DJIeKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJIs HAa TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIUH.

. OnbiTel @apages.

. 3aBUCUMOCTh HaIpaBJIEHUS MHAYKIMOHHOTO TOKa OT YCIOBUW €ro
BO3HMKHOBCHMS.

25. DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1. OmpIThl TO HAOMIOACHUIO DJICKTPU3AIMU TeNl WHAYKIMEH W Tpu

COIIPUKOCHOBEHUH.
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2. HccnenoBanue MOEUCTBUS DJIEKTPUUYECKOTO TIOJII HA IPOBOJHUKH U
JTIHAJIEKTPUKHU.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

COopka u mpoBepKa pabOThI ITEKTPUIECKOH IIEMU TOCTOSTHHOTO TOKA.
N3mepeHue u peryJupoBaHUe CUIIbI TOKA.

N3mepeHue u peryJupoBaHue HAIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh 3JIEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUION[AAN MOMEPEUYHOro
CEUYEHUA U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUN MPU MOCIEN0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jis CWIbl TOKAa MPU MAPAIIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTU CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsDKECHMS Ha HEW.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS IOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl HOCTOSIHHBIX MAarHUTOB MPU UX O0bETUHECHUU
Y Pa3JICIICHNH.

HccnenoBanne NeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJIEHCTBUS
KaTYILIKHU C TOKOM U MarHuTa OT CHJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3yuenne neicTBUsI MArHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoncTtpyrpoBanue u u3ydeHue padoThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBrurareibHONM yCTaHOBKH.

OnbITEI TIO HKCCIIEIOBAHUIO SIBIICHUSI AJIEKTPOMAarHUTHOW WHAYKIWU:
UCCIICIOBAHUE W3MEHEHUM 3HAUEHHUS] U HAINpaBJICHUs WHIYKIIMOHHOTO
TOKa.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHUS.
Mexannueckoe nBWkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.

OTHOCUTEIBLHOCTh MEXaHUUYECKOI'O JABHIKCHMUS. PaBHOMepHOe HpHMOHHHCﬁHOG

nBrkeHue. HepaBHoMmepHoe npsiMosiHeNHOE ABMKeHUE. CpellHsisi 1 MTHOBEHHAas

CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.
VYckopenue. PaBHOyckopeHHOe mpsiMOsMHEHOe aBmkeHue. (CBoOoaHOE
nagenue. OnsIThl [ anumes.
PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u wactora oOpalleHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.



IlepBsiii 3ak0H Hprorona. Bropoi 3akon Hetorona. Tpetnit 3akon Herotona.
[TpuHIMD Cynepno3uluy CUil.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHusi: cujia TPEHUS CKOJIbKEHUS, CHUIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHus. JlBmwxenue ruianer Bokpyr Comnma. IlepBas xocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUkH. AOCONMIOTHO TBEpI0E Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne nmmyinbca. UMmynbe CHiibl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,
TpeHust. CBs3b d3Hepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMIM. [IoTeHInanbHas SHEeprus ckaToi npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOmroneHne MexaHM4eCKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM [BUKEHUS OJHOTO M TOTIO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKECHUS.

Habmroienue nBU>KeHUs Tela o OKPYKHOCTH.

HabGnrogenne MexaHM4eCcKuX SIBICHHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
kaOuHeTa (QU3UKHU.
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7. 3aBUCHUMOCTb YCKOPEHHS Tejla OT MAacCChl Te€la U JECUCTBYIOIIEH HA HEro
CUJIBI.
HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.
N3meHeHue Beca Tela Mpu YCKOPEHHOM JIBHXKCHUH.

10. Ilepenava ummynbca npu B3auMOJIEUCTBUM TE.

11. [IpeoOpazoBanus SHEPTUU TPU B3aUMOJACHCTBUU TE.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHHUE UMITYJIbCa TIPU A0COJIFOTHO YIIPYTOM B3aUMOICHCTBUM.

14. HaGnrosieHne peakTUBHOTO JABUKCHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU TTPU CBOOOTHOM I3 JICHUHU.

16. CoxpaHeHHE MEXaHUYECKOI IHEPTUH NPU ABUKEHUHU TeJa O]l JeHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomel u onvimel.



1. KoHcTpyupoBaHue TpakTa ajii pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JBH>KCHUS IAPUKA WIIHA TEJIEKKHU.

2. OmpeneneHre CpeaHEH CKOPOCTH CKONBKCHHS OpycKa WU JIBYDKCHHUS
IapyKa IO HaKJIOHHOW IUTOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tela NP PAaBHOYCKOPEHHOM JBUKEHHUH TIO
HAKJIOHHOM TUIOCKOCTH.

4. WccnenoBaHue 3aBUCHMMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HaYalbHOU CKOPOCTH.

5. [IpoBepka THUMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBH)KEHUH 0e€3
Ha4yaJbHOM CKOPOCTU IYTU OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

6. MccrnegoBaHue 3aBUCUMOCTU CHJIbI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Onpenenenue kodhGUIEHTa TPEHUST CKOJIBKECHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue paboOThI CHIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHUHU TeJa 10
TOPU30HTAIBLHON TOBEPXHOCTH.

10. OnpesienieHne  pabOThl  CHJIBI  YNIPYTOCTH TMPU  MOABEME Tpy3a ¢
UCITI0JIb30BAaHUEM HEIMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3ydyeHue 3aKkoHa COXPaHEHUSI SHEPTUU.

Paznen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: TIEPHO/T,
4acToTa, aMIUINTYy1a. MareMaTuueckuil U MpyKUHHBIM MasTHUKU. [IpeBparieHue
DHEPTUU TIPH KOJICOATETHHOM JIBHKCHUH.

3aryxatomue  koneOanus.  BwiHyxkneHnole — kojeOanus.  Pe3oHaHc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHUYECKUMX BOJH. I[IpomonbHble U
nonepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpoCTpaHEHUSI.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa TOHA. OTpaxeHue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenuwe kosieO0aHWii T 104 HAEUCTBUEM CHJIIBI TSKECTA W CHIIBI
YOPYTOCTH.

Hab6monenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIEOAHUM U pe30HaHca.

PacnpoctpaneHnrie npoJoJibHbIX U MONEPEYHBIX BOJH (HA MOAEIH).

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKyCcTHYeCKUi pe30HaHC.

JIa60pamopubze pabomul u onvimel.

1. OmpeneneHre YacTOTHl M TEpUoJa KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.
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2. OmpeneneHue 9acTOTHI U Teproa KoJieOaHuii Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCHMOCTH TIEpHO/Ia KOJICOAHHI MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBHUCHUMOCTH TepHoOJa KoieOaHW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO MaJieHUSI.

Paznen 10. D1eKTPOMATHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTPOMArHuTHbIX BOdH. lllkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BOIHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpsimonnHeHOE
pacrnpoctpanenue ceera. 3atmeHust ConHua u JIynsl. Otpaxenue csera. [1nockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHuss cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30oBaHME MOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xopa nyued B inH3e. OnTudeckas cucrema GpoToarmnapara, MUKpOCKOMa
u Teneckomna. ['1a3 kak ontuyeckast cucrema. ban3opykocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J ny4yelr B pacCenBaIOIIEH JIMH3E.
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8. [lomydeHnue n300pakeHUI C MOMOIIBIO JTUH3.

9. [punnun neiicTBus Gporoanmnapara, MUKPOCKOTA U TEJIECKOIIA.

10. Mopmens rnasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccrmenoBaHue 3aBUCMMOCTH yIVIa OTPa)K€HUSI CBETOBOIO Jiydya OT yriia

MaJICHUS.

2. M3yueHue xapakTepUCTUK U300pa’KeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOIO Jiy4ya OT yTJia
MaJICHUS Ha TPAHULIE «BO3LyX—CTEKIION.

4. TlomyueHnue M300paKeHHIA C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSHUS U ONTUYECKON CHIIBI COOMparoiei
JIVH3BI.

6. ONBITHI 10 Pa3I0KEHUIO OEJIOro CBETa B CIIEKTP.

7. OnBITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
LIBETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

OmnwiTel Pe3epdopna v mianerapHas Mozenb atoma. Mojens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHbie peakuuu. 3aKOHbI COXPAHEHHUs 3apsS0BOTO U MAacCOBOrO YHUCEIL.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEprum. Peakuun cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. J{eMCTBUS pPagMOAKTUBHBIX HW3JIyYCHUW HA IKHUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CnexkTpbl U3Ty4E€HUS U TIOTJIOIICHHUS.

2. CnekTpbl pa3aIuyHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uziydeHus: IpUPOAHBIX MUHEPAIOB U TPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnromeHue CIUTONTHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. HccrnenoBanne TPEKOB: U3MEPEHHE SHEPIrUM YaCTHULBI 110 TOPMO3HOMY

nytH (1o ¢potorpadusm).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001HAKOIMIT MOAYTb.



[ToBTOpHUTENBEHO--00001aOIINI MOTYTb IPEIHA3HAYEH JIJIS1 CUCTEMATHU3alUU
¥ 000011IeHNS TPEIMETHOTO COJIEPKaHUA U OMBITA AEITEIbHOCTH, IPUOOPETEHHOTO
Ipu HU3yYEHUH BCETO Kypca (pU3MKH, a Takke AN MOJATOTOBKH K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMEHY Mo (U3HKE Il 00y4yaroluXcs, BHIOPaBIIMX 3TOT
y4eOHBIN TpeIMeET.

[Ipy n3ydeHUM AAHHOTO MOJIYJISI PEANU3YIOTCSA U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECEeUnBAETCs JOCTHKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBIACHATH (PU3nyecKkue
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO Pa3zeia peaanu3yeTcs 3a
CU€T TOTrO, YTO OOYYAIOUIUECS BBIITOJIHAIOT 3a/1aHUs, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHWI pacrno3HaBaTb M HAYYHO OOBICHATH
(bu3nYecKue BIEHUS B OKPYKAIOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYUYECHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJe€ BaXKHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, IPAKTUUECKOTO HCIIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX MU3BECTHBIX BHIIOB
DHEPI'UH.
NPEOMETHbIE PE3Y/IbTATbI

K xoHiy o0yueHus B 8 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e HCIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHHE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI DHEpPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;

e pa3nuyaTh SIBJICHUA (TEIJIOBOE PACIIMPEHUE U CKaTUe, TeIulolepenaya,
TEIJIOBOE PaBHOBECHE, CMaYMBaHHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIapEHHUE,
KOHJICHCAIlUsl, TUIABJICHUE, KpHUCTa/uIM3anus (OTBEpIeBaHHUE), KHUIICHUE,
Temionepeaaya (TerI0NpPOBOJHOCTD, KOHBEKLIHS, U3IIyYEHUE),
AJIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAJI0B, JACHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMAarHuTHAsE UHIYKITUS)
[0 OIKCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3NUECKOE SBIICHUE;



pacmo3HaBaThb MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBICHUH B
OKpY’>XalollleM MHupe, B TOM 4YHclie (U3HUECKHUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B HPHUPOJE,
KpUCTaulbl B Ipupoe, usiydeHue ConHna, 3amep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKUE
SBIICHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPTaHM3MOB, MAarHUTHOE
noJie 3emit, Apei @ MoroCcoB, POJIb MATHUTHOTO TOJIS JIs )KU3HU Ha 3eMiie,
NOJIIPHOE CUSHHME, NPU 3TOM IEPEBOJAUTH IPAKTUYECKYHO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMCTBa (IIPU3HAKU) (PU3NYECKUX
SIBJICHUU

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIB3YS
dusznyeckre BEeIUMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJEeJIbHAas TEIIOEMKOCTh BELIECTBA, YyJAEJIbHAs TEIUIOTa
IUIABJICHUS, yJeNbHAsl TEIJIoTa MapooOpa3oBaHusl, YJeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, dJIEKTPUYECKUH 3apsl, CHIIa
TOKA, DJEKTPUYECKOE HAIpPSHKEHHWE, COIPOTUBJIEHUE IPOBOIHUKA,
yZI€JIbHOE CONPOTHBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUIECKOTO
TOKa), NpPHU ONHMCAHWU TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICI
UCITIOJIb3yEMBbIX BEJIMYMH, 0003HAUYECHUS U €UHULBI (PU3UYECKUX BEITUYHH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIUYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKH H3YHYEHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEIMYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJICHUS U IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE IMOJIOKEHUS MOJIEKYISPHO--KNHETHUYECKON TEOpUHU
CTpPOEHHUs BEIleCTBa, MPUHLMUII CYNEPHO3UIMHU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma aJis yJacTka Lenu, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHUs! SHEPTUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA Te€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYEeCKuX
IaroB ¢ OMopod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(buU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3anadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dopMyIibl, cBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JaHHBIX U1 peUIeHHs] 3aJayd, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HEeoOXoauMble JUisi €€ peuieHusi, MPOBOAUTh Pacu€Tbl M CpPaBHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;



pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEMIUTh MPH I[TOMOIIH
$u3NYECKUX METOMOB, MCIONb3ysd OMHCAHHE HCCIEJOBAHMS, BBIACISATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPSAJIKA
MIPOBEJCHUSI UCCIIEIOBAHUs, J€JIaTh BBIBO/IBI;

OPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
$uznyeCKuX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/[yXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHWsl MpU U3IYYEHUH OT IBETa H3Jydarllew (moriomaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
IJIOIAAn €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yQJIM3allMsl MArHATHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOIO IOJI1 HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa,
CBOMCTBA D3JEKTPOJABUTATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyA0BaHUs, ONKUCHIBATH X0O/1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBITIOJIHATD IIPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIIBHON BIAXKHOCTH
BO3/lyXa, CHJIbI TOKA, HANPSDKEHUSA C MCIOJIB30BAHUEM aHAJIOIOBBIX
npuOOpOB M JAaTUYMKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUNl  (3aBUCUMOCTH
CONPOTHUBIICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAX IIOIEPEYHOTO
CEYECHUs U yIEJIBHOIO COIIPOTUBIICHUsS BEILECTBA IIPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpsHKEHUS Ha IPOBOJHUKE,
WCCIIEAOBAHUE IOCIEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIVHEHUN
IPOBOJHMKOB): IUIAHUPOBATHh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBIMOJHATh WM3MEpPEHUs, Cilenysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BU€ TaOIHI] U TpaUKOB, AeNIaTh
BBIBO/JIBI T10 PE3YyJIbTaTaAM MCCIEN0BAHNUS;

NPOBOJUTh KOCBEHHbIE WU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAIIBHYI0 YCTAHOBKY, CIIEysl NPEMJIOKEHHOW WHCTPYKLIHH, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

COOJTIOIaTh TIpaBUJIa TEXHUKU O€30MAaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBl JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM Ha UX OMUCAHUs (B TOM YHUCJE: CUCTEMA
OTOIUUIEHUS] JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,



HarpeBaTelbHbIE  DJIEKTPONpUOOpHl  (TIpUMEpBI),  BIEKTPUUECKUE
IPEIOXPAHUTEH, YIIEKTPOMArHUT, SIEKTPOABUTaTEIb IIOCTOSTHHOTO TOKA),
UCIIONB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M U3MEPHUTEIIbHbBIC
PUOOPHI MO CXEMaM M CXEMATHYHBIM PUCYHKaM (YKUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETp, IBUTATENb BHYTPEHHETO CropaHwus,
AIIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
MOCJIEIOBATEIBHBIM U TTAPAJLICIBHBIM COSTUHEHUEM JIEMEHTOB, pa3nyast
YCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX IIETIEH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 oOecrieueHust 0€30MacHOCTU MpU oOpalieHuu ¢ mpubopamu u
TEXHUUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 3/10POBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

OCYIIECTBIATh TOUCK HHPOpPMAIMH  (PU3UYECKOTO COJCpKAHUSI B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IYyTEM CpPaBHEHUS
JOTIOTHUTEBHBIX UICTOYHUKOB BBIJCISITH HHPOPMALIUIO, KOTOPAS SIBISIETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BHITIOJHEHUH yUEOHBIX 33JaHUI HAyYHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTEPUaIbl, PECYpPCHI
cetu VHTepHer, BiaaeTh NpuUEMaMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpAaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJZIEpKaHusl, B TOM YKCJIe IMyOJIMYHO MPEACTABIIATE PE3yIbTaThl IPOCKTHON
WJIM UCCTIE0BATENIbCKOM AESTEIHbHOCTH, IPU ITOM TPAMOTHO UCTIOJIb30BaTh
WM3YYCHHBIM TOHATHUHHBIMA ammapaT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALUEM;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKHIX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NEATEeILHOCTD TPYIIHI, BEICTPAaUBaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K koHiy o0yuenust B 9 kJjiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCYETa, MaTephalibHasi TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKECHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUEe, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOJIOTHO TBEPJOE TEIO,



HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIA
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- ¥ raMMa-u3IIydeHHUs,
U30TOIIBI, SIZICPHAS] DHEPTETUKA;

pa3nuuaTth SIBICHUA (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIXEHHE, CBOOOTHOE
najieHUue TeJ, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJieOaTeIbHOE ABMXKEHHE (3aTyXaroliue u
BBIHYKJIEHHbIE KOJeOaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJIOXEHHME CHEKTPaJbHBIX LIBETOB, JHUCIEPCUS CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3ZHMKHOBEHHUE JIMHEHYATOro CIEKTpa
U3TYYEHUS ) TI0 OMIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh NPOSBICHHE HM3YYEHHBIX (PU3MYECKHX  SBICHUH B
OKpYy’XaIleM Mupe (B TOM uHcie (PU3NYECKUE SIBICHUS B MPHUPOJE:
IPUIIUBBI U OTJIIUBBI, IBUKEHUE Tu1aHeT COJTHEUHON CUCTEMBI, PEaKTUBHOE
JBUKCHHE JKMUBBIX OpPTraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBE€Ta Tel,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
paAMoOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOaKTHBHOE H3Iy4YCHHE
OPUPOJIHBIX MHHEPAJIOB, JCHCTBHE pPAIMOAKTUBHBIX W3Iy4YeHUH Ha
OpraHuW3M YelIOBeKa), MPH ATOM MEPEBOAMTH MPAKTHUUECKYIO 3a/Jady B
y4eOHYI0, BBIACHATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (DU3UYECKUX
SIBIICHUM;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TeN M (PU3UYECKHUE SIBICHUSA, UCTIONB3YS
¢usznyeckne BETUYMHBI (CpeqHSST W MTHOBEHHAs CKOPOCTh Tella TpHU
HEPaBHOMEPHOM [IBIKECHUH, YCKOpPEHHE, MepeMelIeHnue, MyTh, YIJIoBas
CKOpOCTb, CHUJIa TPEHHUS, CWJIa YOPYTOCTH, CHJIA TSXKECTH, YCKOPEHHUE
CBOOOJHOIO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MEXaHW4YecKas paboTa W MOIIMHOCTh, TOTEHIMANbHAS DHEPIHsl Tena,
MOJIHSATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMATIbHAS DHEPTUS CXKATOU
IpYKUHbBI, KHHETUYECKasi SHEPIHsl, TOJTHAsI MEXaHUYeCKasi SHepTHsl, Iepro.l
U 4YacToTa KosieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMJICHHUS Cpefbl), MpPU OMHUCAHUU
NPAaBHJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJIB3YEMBIX BEIHUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIbI,



CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEIMYHUHY C APYTHUMU BEIUYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
IOPUHLMII CYNEPHO3ULMN CHJI, NPUHLIUI OTHOCUTENbHOCTH [anuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOI0 U MacCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €M0 MaTEMaTHUECKOE BbIPAKECHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEl, B TOM 4YMCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONTUPAOUIUECS HAa CUCTEMY U3 2—3 ypaBHEHMI ),
UCTIOJNB3YS 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMYHUHBI: HA
OCHOBE aHaJIM3a YCJIOBHs 3a7]a4i 3aliChIBaTh KPATKOE yCIOBHE, BBHIABIATH
HEJOCTAIOUINE MU U30bITOYHBIC JAHHBIE, BHIOUPATh 3aKOHBI U (OPMYJIBL,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS PU3NIECKON BETUYHHEI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TOMOIIH
($u3NYECKUX METO/OB, MCIOJNb3Yysl ONHCAHME HCCIEIOBAaHUS, BbBIICIATH
IpOBEPSIEMOE  TPEANOIOKEHUE, OLIEHUBATh MPAaBWIBHOCTh MOpSAIKA
IOPOBEJCHUS  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproTOHa, 3akoHa
COXPAaHEHHUSl HHEPruH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIbIX KOJICOaHUH, MPSAMOJIIMHEHHOE PaCIpOCTPAHCHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3YyYEHUE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HM30BITOUHOro Habopa
000pyIOBaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yIbTaThl, JOPMYITUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaensis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNbHOTO PUOOpa);



MPOBOJIUTH HCCIICIOBAHWE 3aBUCHUMOCTECH (PU3MUECKUX BEIHYUH C
WCITOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TTPU
PAaBHOYCKOPEHHOM JBWKEHMHM 0€3 HadaJlbHOM CKOpPOCTH, TMepHoja
KOJICOAaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJIeHus U yrjia MpesloMJICHHs] OT yriia
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl  IMOJYYCHHOW 3aBUCUMOCTH
bu3MUecKuX BEIUYMH B BUAEC TaONMIl U T'papUKOB, JI€JaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

NPOBOJUTH KOCBEHHBbIC HU3MEPEHHUS (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPECHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBLKEHHS, MEXaHW4Yeckass paboTa M MOIIHOCTb, YaCTOTa W TEPHOJ
KOJICOaHH MaTeMaTH4eCKOro M MPY>KUHHOTO MAasSTHHKOB, ONTHYECKas
cuia coOuparmiell JHWH3bI, PAJAUOAKTUBHBIA (POH): IMJIAHUPOBATH
U3MEpPCHUsI, COOMpATh OSKCIEPUMCHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIEays TPEII0KEHHON WHCTPYKIIMH, BBIYHUCISATH 3HAYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH MOTYUYCHHBIE PE3YJIbTAThl C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, TJIaHeTapHasi MOJIEeNIb aTOMa, HyKJIOHHAS! MOJIEJb
aTOMHOTO s171pa;

XapaKTEePU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepucKor, ¢GoToamnmapar, ONTHYCCKHE CBETOBOJIHI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHOJB3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCITIOJI30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPHUTEIIBHBIX TPHUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MTPH
peliecHUN  y4eOHO--TIPaKTUYECKUX 3a/lad, ONTHYECKHE CXEMbI IS
MOCTPOCHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMparomieH JINH3E;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOM
YKU3HU Il oOecrieueHus 0€30MacHOCTH MPH 0OpallleHUuu ¢ NpubopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPY KalOIlel cpefie;



e OCYIIECTBIATh TOWUCK uWH(MOpMaAIMU (HUIUIECKOTO COACPKAHUS B
HuTepHere, caMoCTOATENbHO (HOPMYIHUPYs TOUCKOBBIN 3aMpoc, HAXOAUTh
MyTH OTpEJeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

e HCIOJIb30BaTh MPHU BHINOJHEHUHN YUYE€OHBIX 3a/laHUi Hay4YHO--TIONMYJISIPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHBIC MAaTEpUabl, PECypPCHI
cetu UHrepHer, Bianers NpUEMaMHM KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpazoBaHus HH(GOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOLIEHHSI HA OCHOBE
MH(pOpPMaIIUU U3 HECKOJIBKMX UCTOYHUKOB (PU3NYECKOTO COAEPIKAHUS, ITyOINIHO
IIPEACTABIATH PE3YJIbTATHI IPOEKTHOW WIIM HCCIIENOBATENBCKON AEATEIBHOCTH,
IIPY STOM TPAMOTHO MCIIOJIb30BaTh U3YYEHHBIN ITOHATUMHBIN anmnapaTr u3y4aeMoro
pazzena (U3MKU U COITPOBOKIATh BBICTYIIEHHE TPE3EHTALUEN C YUETOM
0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB



8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edso0o.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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Tema Nex Tesa yvpoka Copepxanae
Vpoka
Tenaoete SRIeHILL 1 Tennosoe DeoleHAOCTIE IBHEEHIE MOEKYIL
24w
ABIGKEHAE. Crash TEMISBaTYRE TERA 1 CROPOCTH
Tesmneparypa. ABGECHHS ero molexyi. [|pasenie
MONEEY B (AR, HILTKOCTAX i
TEEpIR Telax.
2 BeyTpeHHAR [peapane e 3Heprian TED B
JHEPIILA MENAHHSSCKIE NPOLSeccay.
BuyTpessad wieprian Tena. YeenrieaHe sHyTpesseil sHeprial
Tela OyTeM copepuieHad paboTel ey
HEHM HITH &2 YueHbLEHHE N
COBEPUBEHIN paloThl Tenou.
3 TennonposoIHoeTh Cnocolil WiseHeHNA BEYTPEHAS Meprad Tend. Tenmonpos o T — 0JHH
|3 BHO0E
TenromepefaaE. Paznsmse
TEIHEPOBOIHOCTE (s m I HE
BEUIECTH.
= BBk i DifsacHenne wosexingg . [Tepegasa
HATY e HHE. ST LT SHE AL
5 OeofeHnocTi Baiae Tennomepegaii,
PAATHYHEIX OicpdeHHOCTH.




CIOC0E
TETLTBE P 0.

Tennonepeyasa &

MpHpORE |
TEXHITRE,

o] KonnsecTeo Kommectso Tennores. EquaHLIE
TEMIOTE | &8 ROTISECTEL TEIoTEL. ¥ nenLHaN
&AM HIELIES TEIUHEMEGCTE BENIECTRL, &8
H3MEPE HEAL fersmeckril cxiticn. Exasime
b TS R ¥ AeAREM TENI0eMEOCTIL. AHATHE
Tenmoesi e TE. radunins yeetankd. Hasepesse

TEIUHEMEGCTH THEPRAOTD Teaa.

7 Pacwer dropsiyia 106 PacieTa IHYec T
RO ECTES TEIUIOTEL, HeOGu0 MO0 114
TEILIOTE TP#E HATPREEAHHA T I BbUIETH ST
HATPEHAHAH | N IV OO T e I
COLTAGEEHETE TNa,

) lafioparopHas pabora Sol «Cpassieasns Hiecme3oeaTe. HascHeHNE o0 BPescHes TeMNepaTYPL O TRIERONeEH BOJR,
KOIHMEC TR paifiora ¢
TETUTOTE TIPH CMEIAEAHH ersirieckam OBOPYI0BARINEM.

BOIES PAEHON TEMIEPATY B
Q PelneHse 549 Ha CocTammeHigg YpasHesnil TeLeoro




YPABEEHHE

TELnoBore Gannamca,

fiananca NpH E3HEN CHTYALHEX.

10 THEprAd TOMTHEL TonmEss KiE BCTOSHRE SHSPHH. Y BNbHAA TEOTE CropaEHE TOILES.
Acpanis Tadwnns yeed naka, GopsyIE 10 pacheTa KOTHECTRE TETEL
F
¥ A biaR TEnTa BELIENAEM0S PH COOPAHHH TONHE. Pelerne 3808
Cropasi.
11 JagoH COXPAHCHIIA [peapanHie MexaHRMSCEOR 3Hepras B0 By TpeaHoR. [pespame aie
BHYTPEHBCH JHERII B MEXaHHECKY0 SHeprai. CoXpaHs e YHEPrild B
u DPERPANENEE JNAHTHNE B TEIOBR Npoieccay. JakosH NPeBRAllesit i COXPAHEHIA YHEPTHH B
MERAHHSEE KB W TefI0EkN MpHpofe.
PO EECAL.
12 Kosrponsaas padora Me | « Tenaosee Tennoskie npoieces.
HEEH e
13 ATPEraTHRLE COCTORHMAAL ATperaTHRS: COCTOAHNA BetecTha. KpacTanmmsecksie Tena. [lnasneHne u
OTEEpAcBAHIEE. TeMIEpaTypa NiaBAeHHA. AHATHE Talmine yelanka.,
[ragneHns H OTBEPIEBAHE
KT ecEns Ten. [padisix nrasneain
0T B EAHNA.
14 W ReARHA TEIUBOTA IUEETEHAA, W aenRHAN TEMEOTA MUEARMEHNA, &2 QHEPeCKHI CAMLICT 1 IIHHLA,
OiftacHEHHE IPOLSCCOs NAXBNSHIG i OTHSRICRAHAN HA OCHOBE THAHH O
MOSEEVIAPHOM CTRCHAH BElSCTEA. AHLUHE TIONHUL B yHolimige,
dsaparyna 104 PACSIETE KONHUECTES TEMUMThL, HeolXoIHWODD 108 EARMEHIE
TN
HIIH BRIENEKILETOCE OpEH ero
K T/ SR
15 Peinenne sagas no Femenne sagan.

Tesie « Harpesasiee i




MOAETEHINE KPHCTALIHYSCKHY

T,
14 Henapense. [Normomesnse Mapoobpasoearse 1 dcEpenie. CROpoOCTE Bcnapeans. Hacrensei n
HeHachEeHHEA nap. Koslescauns napa.
SHEPCIE T HCOAPeEn
MOLKOCTH H BETEBEHIEH &2 T
RO e H A L
17 Blimesiiee. MNpouesee kuneHnd. [IOCTOIHCTRD TeMMERaTYpR NPH KENCHEE B OTEPLITOM
cocy e, DHETeecE il
VaeARHaE TEMKTA
CARICN YAenkH0 TennoTs napoolipatosaHns H KOHISHCALINA.
napooipaIoEaHHE
M KOH e HCAIHEH.

18 PeincHBe 55535 o Teme Orrpadorea MeTOS0E PelleHHE JR0E1,
oA TPEraTHER COCTORHIEA.

19 BaassocTe BOTIYRA | BrassocTe soxgyxa. Tossa pockl. Coocoliel onpeienesHns BAaSHOCTH

B30 yxa. [ErposeTpe:
CIOCE @8 HEMEPEHIlE.
KOHICHCAUHOHHE B BOaocHRO.
M posierp. HivepeHse BIaEnocTd B0 IYRA.

20 Padara rasa i Naps M pacisEHAE. Pabora rasa | napa npi pacunipednl Tennopese gaaraTemnd. [Tpiiesne dee
Jpsiratens SAKOHA COXPAHEHHA H NPEBPANKHNE MHEPrHE B TETUIOBEY TEATATEHEN .
BHYTPEHHEDD CTOPHEEA VerpodlcTao | npasmn pedcress JBC. Sronoriseckns npolmesies npi

HemoaksoeaEEH JJBC.
21 MNaposan Tvphaaa. K. YVerpodlcTeo 0 npEHIMD JefcTeia napossi TyphEne. KT rennosoro

ABHCATENA.

b ]

PeineHne %3339 Mo Tewme |

ol seHeHRe ArperaTHRIX

Oirpadomea MeTOR0B PebeHHS JA034.




COCTORHIHN BELECTRAR.

23 Peimense zanas mo TeMe Oitpaforia MeTO30E PeLieHHE 32034,
ol | sueseEMe ATperaTHEX
COCTORHNI BelllecTR.
24 KosTponnHE padora Nel DifLAcHEHES WEMEHCHHE ATPeraTHRY
ol T sscticHMe ArpeTATHRL COCTOAHNE BEINECTRES HA OCHBOBES
COCTORHEHTR MONEE VAP HI-KHEE TIFSCEH
npencTaRneHIEA.
EKTPENECKRE 25 SmexTpinannd. BaamsoneRcTee JnerTpirsannd Ten. Jba pogs aeETpEYccEHE Sapanoes. BaanaoseficTee
AEmeHEA. 26 9 sapAeHERY Ten. [[pa poga sapanos ONHOHMEHHD B
[ATHOMMEHH SAPEREHHEY T2
26 Smexrpocion. [TposoyHEeE W VierpoflcTso wnekTpockona. Jenermne
AHWIEKTPEKH. _
BEIECTS B0 CHOCO0BOCTH OPOBOTHTE
WAEKTPECKRE TOK H3 NpOS0 HEENA,
OONYIPOBGIHEKE H JHYEKTEKH.
27 INEKTPIFEC KOS THUBE . MosaTie ob UeETHHTSCKDM Die,
Mome kak ocobiill B60 SEETeHE.
28 JlensocTs WK THHGSCKHND TafEaa. Jle o Th VIEETHHSSCKHHN Sl

CTpieHAE aT0MEA.

?."Iu!l:]'pﬂ.l-l— USCTHIE & HEMMEHEINHM

MEKTPEcKEM spaaos. Emmnua snexrpareceore sapana. CipoeHne
aTosea. Crpoense aopa atoma. Hedirposes, [lpoTos. Mogens atosios
Bl 001, Tefmed, AHTHA,

HOHLL




OiffkAcHeHEe VIEETPHYEC KID. ARISHIH.

DifLScHEHRE HA OCHOBE HAHHE 0 CTPOSHHI ATOMA WEEETHAZAINM Tea [pH
CONPEKDCHOBSHHN, MEpElasH MacTH VRETHHIECKOrD B 0T 0JHONG TENa
E ApyroMy. BEEoH coXpaleHis VIEKTPHYACKHTD Spala.

30 Peinenne EaiccTRHERY 3803% 00 EasecTreHHRE T 545H HA VICKTPHIALIRD,
AEETPHIAHE.
AN B PHCYHKAX HE BRRAMONSicTRHE.
3l KouTponkHaas padora Nel JaxoH BIaGE0BeACTRI. CTPOSHHE ATOMA.
o e E THH R
s IS ATOMLS.
32 SmerTpiriecedil Tos. Hetossnkm Tosa. InerTpiisecknil Tos. YenoRid
CYLISCTROBAHIE WIETPH9ECKOND Toka, MeTosHmkH WISKTppecEono Tok.
33 INeETPIFECKAY [ENk | &8 INeRTPileCck ek H 82 COCTARHRIE
COCTABHERE S2CTH. wacTl. YenosHse 000IHAMCHAL, MPHMCHASMEE HY CXEMAN WICKTPIPBCKHY
ueneil. Chopka snexTpirieckoll WenH N0 HHCTPYELEHIL
34 FnekTpIFECKEl TOR B MeTLIIaN. nerrpirsecknil Tok. [pEposa WMERTHEYGCCKMO TOKS B seTannmy. CropocTh
Hanpanaexse PACTIPOCTPAHEHHE WISKTPIMECKOND Tokd B nposoyanke. [leflcTris
WEKTpeecEoro Toka. [lpenpainesise YHEPOHH VISKTHAECEOr0 TO& B
Toka. HefcTeie Toka. Apyrie BsUIE sHeprn. Hanpaniesise diekTpHEeckon Tok
35 Crina roxa. Asmepsietp. JladopaTtopaas Ciea moka. Sopuyna A
padora Ne 2« Chopxa snexTpireckol menm
M IEEMEPEHIE CHIRE TOKA B 22 PATTHMHRIX onpeneneHus ciunhl Toka. Exurmnin
i
r— Uk ToEa. Peinesine e, AMOepseTp.
Vienosimoe (iHIBCHHE IMOSHMETRHI.
BicnsvicHde B Uk AMIepase T,
E14] JnekTpIFECEO: Hanpaeeane. Boas et INeRTpiieckOe HAPHEeHHS, e IHENNA HanpaskeHiE. Doparyna 10
onpelenedns Hanpasennd. Pememe 209,
37 JlabopaTopran pabora Ml TIEETHIECKDE CONMPOTHAN SHIEE.




ol assepenie HaNPpUERCHNA H) PARUPIHX
YUACTRAK

IMEETPHAECKOH Lenmy., eKTpireckne
CONPOTHRISHIE.

Dinpepenenne MILTHR TYTeM

SABMCHMOCTH CIUTE TOKA 0T HANPEREHNA TPH NOCTOAHHON COIpOTIBIEHA.
[pEposa WEETPHMSCKONS CONpPOTHESHI,

Jaboparopead paboTa 0o HIAEHEHIE
HATPEEEHI HA E3TEHEY YVESCTRIY

LTI,

38 JaBIECHMOCTE CHIL TOKA OT YVETAHORMEHHE H ONEITE FARIBCHMKCTH CHIR TOEA OT COMPOTHRTICHHA TP
NOCTORHE0M HANpRaesnd. Jasod O qna
HanpREeHE. Jagod (nea Q8 YIacTES e,
yuacTia nens. Pemense 3ana.
E1) Jlabopatopras pabora S 4 Hasepende cONpOTHEISHER NPOEHTHITES,
ol ssiepesiie COnpOTHETEHIE EPHOROTHHED
MY MO O
AMIBEPMETE H BIETMET[LS
40 Pacuer conpoTieicHEs CiodTHolNeHES MeE Ty CONPOTHEBSHHEM IEPOB0THHES &To LTHHOEH |
) MAGNEATEY NONSPETHOn0 ceseHil. ¥ 1eNkEOS CONPOTHRICHNE MPOBOYHHEL
OPOBOIHIKOHE. Y 3 IRHOS COMPOTHEHHE. Aamies Tadnins yeebnnka. opayma Q08 packHeTa
COIPOTHENEHAS NpoBmTHEE. Pemenne m@aan.
41 PiascTar. [piaeigin felcTrib i HItHaSeHie
JlabopaTopaas pabora Ne 4 peocTara. [TogknsicHne peocTaTa &
o P EryIHpOBAHIEE CHTE TOKA LTk
PEOC TATOM
42 MocoenosaTe MLEGE C0e T HEHIE ConpoTHeieHRE NOCNEI0BATEIRN0 COSTHHEHHEY NPOROIHEKDE, CHIZ TOEA B

[P0 B EHEOE.

HAMMPRECHEE B ST OpEH mOCT e Db TE b S0 THHEHHE.

Pemenne sanas.




43

nﬁpﬂ.."L'.IL"ﬂLHL'H: COEIHBEHHE

O B A R RE.

fi}II]'H}HIEHCHHL" AEYE NAPANNENLEED COEHHEHHEY NS0 THEEORE, CHIE TOK3

H

HAMPREEEHES B BETH OpH NapaineIbHOM CO8 THHE HHH. Peimesie snan.

24 Peinenne 3839 Mo Teume CoCTaBMeHIE CREM ¢ THRCIEI0BITEILHEIM
ol Lo e AnBATENLHOE
M MAPALIETLHEIM 08 THHEHE S
M EapaIEIEHOE
WAEsEHTOR. BRACIEHES CHITE TOKA,
o I
HAMPECHIEA | CONPOTHRTSHHA HA OTTEMLHEX YEACTRAN HEnH ¢
IO B IR0, MOCTE BOBATENRHBM H TLADE 2k B
Ce THHEHIEM TIPOBIHIKDE,
45 KounTponsaas padora Mo 4 TecToBLe 53 3aHEA CXEMATHISCKRE H
o dneETpErecEEl Tok. CoeanHeHng PACETHEIE SANAHIEN.
IO BT HI KR
44 PadoTa H MMIIHOCTE Falora WiesTpHMeCKoro TokRS.
ADEETPHASCKOTD TOKI. (roparyna 108 pacsera paloTes ToKa.
Exmenme paboTes Toka. MomsocTe
AEKTPFECEOrD Toka. Popuyea qna
PACTETE MOUTHOCTH IMEETPHYSC KOrD
Toka. Eanmine sogeocTi, npebop 1us
OO penEIeHRE MOIHOCTH TOKA,
Femenne sanasi.
47 Nabopatopran pabora b & Hasepenne MOngHOCTH | paboTes

ol | sssepesise sMOMEOCTH i

TOED B VIEETPHYOCKOH Tasrie.




palfrl.'lTu T B WISKTPHMECEOE Tasime.

<3 Jawon Jaoyna — [eana. Koporoe (ropagyna QA8 pacieTa KoIHYecTha
MBI HEHE.
TEIUOTEL, BETEMAEMOETOCH B MPOBOIHHES OpH NPOTEKIHAE 10 HEMY
anekTpErecEoro Tosa. JakoH Taoyna — Mesga. Pemense sa3a8.
=4 Mpesoxpassmens. [lasna FaumeeHsie B A3MIL, BCIOIETYEMER B OCBSINSHINA. Y cTpofleTeo BanMnt
HakanueaHad. Tennosoe JeflcThie TORA.
HAKANHBAHAL SIeETPHYSCKIIE
HArpeEATEARH bR npaiope. EETPIECKHE HATPEEATE LR
npsfope. [TpiradEe neperpyikd B HemE i BOpOTRM D SEMEIKIHAL.
[ peaoxpasirme .
i KounTponsaas padora Neb EawecTEcHHRIE H pACeTHEIE SA339H
o AR TPHYSC KME 0o Tesie " AIERTHECCKHE SENEHE D,
HEBEEIER:,
I EKTPOMATHE THERE 51 Maranmsoe mome. MarHaTHo: mone.
HEUBEHHA. B W,
MaraHTHee CiUboaRe THHEE. Marswrsos VETAHORNEHHE CRATH MERTY VISKTPHSSCKIBE TOKOM M MATHHTHEM 002,
nee Oinesr JpeTesa. MarnHTHo: Doke NpEMODD TOKA,
ST TORS. MarHHTHES THHHEHE MATHHTHODO [O04
52 Maranmsoe mome MarsmTHOS MOE KETYINEA ¢ TOKOM.
EATYILKH ¢ TORDM. Cocofis H3MEHeHHS MATHHTHOIO
K TPOMATHHTEL AefCTEAS KATYILIKH C TORO,
EETROMATHHTEL H HX NPHAEHEHIE.
53 Nabopatopras pabora b 7 Hemaranse nefbeTREE A8k THOMATHETA.

o BopEa WeKTPOMATHETA B

HCILITAHHE 20 BEHCTEI N,




MocTodHARE MATHHTEL

MaraHTHos e NOCTOAHEER MArHIETOR.

MaranTiEo: nome Jesimi.

MMocToRHALIE MATHIETEL
BaanmoseflcTERE MarHETOR.
OfkacHEEEe TPESHHE OpileH TALHIE
WENEIHEL (ILEE B MATHHTHOM
mone. MarnwTHOS nose e,

Pemenne zaqan.

JefcTeie MArHHTHOMD NOA4 B ApOE0THEK
C TR i-:hL'II:I:T[:l'l.'l,.'lB.IIF“B'IZE'JH..

JefcTeie MArHHTHODD 004 HE
OpOElTHHE C TOROM C NPpOSRlcHEEN

AEHCTERA CHILL ASBEpL. '.'I"I."I‘pvl':lfl-l‘."[BI.'l I OpHHAD BeAcTRRA
FINERTPOAEENATERN NOCTORHHGD TORES.

YeTpofcTa) AMEKTPOMHIMERHTENRHEIX
ApAGOpOE.

EpaTeoBpesicHHIN KOHTPONLEHA [aboTa
et

L-:?.'JI'.‘I:'[F-L'IHE.I’J-IH'[J-IHI-." HHIEH

SIEETPOII M EpETEILHEE NpAlOpEL.

CeeToshe spnenad. 14

L 8

Herosamen ceeta. PacnpocTpaHeHBe CeeTa

Herosmk ceeta. ECTecTheHHER H
MCKYCCTBEHHBIE HCTOMHEEH TOKAL
TowsesHEA BCTOSHIK CBETA H
ceeToBol M. [lpasomiasinoe
PACTIpOCTPANEHHE CheTa. JakoH
MO HS RO pacpocTpaleHHE
coeta. (OfpasosaHne TeHd 1
moayTeHE. ColHemoe B TVHHDE

SATMEHHE.




UTpaseHBe CBETA. Fagoa OTPGKEHEN CEBETA.

Henewmia, Halimoyacsee OpsH
MATEHHN Ty3 Ha MPRHALY TV Cpei.
OiTpaseHne CBeTa. TapoH OTHMeHRE

CHETA. [J-Epa THSMACTE CHETORELY

myeeh.

Meockoe wepaan.

MNocTpocHie HaobpaseHia NpeIMeTa
B MAOCKOM seprane. Muasoe
Aachpaenie. epransmne 1

PacCEdHHOE TS N CEETAL

i

[penosnesne caeTa.

Unmiseckas IOTHOETE Cpse kL
Anneinie NpelouicHis CRETL.
CooTHomeHRE MEETY YIO0M Ba0EHHA
| WTIOM OpenosneHa. Jakos
npenesineand cheta. [lokasaTent

OpenisicHEE IEYY Cpel.

gl

Jlase. Onreseckan cana

JIHH3EL.

JlEass, wx durreckne chofcTE H
xapakTepucTin. Dosye NInsh.
MroxyeHee paccTodnHe, OoTHseckas

LA OHHEEL

HuodpasoeHnd, Jasassitie THE0R.

MMocTpoeHEe A30hpaseHEl peyMeTa,




HEXOAENOCH HE PaiHo
PACCTORHAEH OT §oKyca AHHTLL,
BaBaEsMbN cobAapatomi |
pacceHBAHILER THEEAMA
XapakTepHdcTHES HaodpaaeHns,

OOV SEHEOID © MO0 IR THHEEL

63 HaodpaweHnd, Jasaeskie THHI0A. HAX OIS ISo0paEeEn
rpafuiseckiy MeToR0M, NapaKTepicTHES HIn0pas e,
OOAYEEHEOND ¢ OMOLER TSR
Hemonssosamne NHAS B OITH9SCKI
npafopx.
54 Jabopatopaas pabora hef Oinpepenesne GOEVCHOTD PACCTOAHIEA | OITHSECKOH CIUTR THHERL.
XapakTepHcTHES H30dpaaeHnA,
allonysense H300PEEeHER MPA MOAENH
AR OOAYEEHHOD C [IOMOLLIER TIEH3EL
G5 [nas 0 speHbE. VerpodicTeo raasa. Haolpasense Ba cCoTEaTEe. AKKOMOTANHAE.
G5 Oifolmenne Testl #CBeTOBRE SRS, FaR0HE OTPAKEHHEA H NPeI0os IS, JHHILL
57 Eosrpontaas pabora M7 Haobpagenna npeaseTos,
o BETOBRIE AENEHAD OOAVEAEsEIE N DOMOLE THHT |
SEPELN, OOTHIECEAN CiUE, doEyCcHDE
PACCTOSHAES THHIEL
58 Ofolmenne kypca dusaen § knacca,




Hﬂ.’[l!'ll.-]ﬂpllﬂ - TEMATHYECKOE ITaNApOEANne 9 kaace.

Tena e Tesa ypoka Comepeanne
VROES
Jakon 1 Marepransian Toqka, CHCTEMA OTCHETA. Mexapmeckoe apnacHre. CHCTEMA OTCHETE H OTHOCHTEILHOCTE
BianMolciicTens m | 2 IMepesmemenne asmsEcHNA. [TyTe. CropocTs. Y ckopenne. []ERECHAS M0
ABHEKEHHA Tel 3 (Inpe/IencHle KOOPIHHATE JEHAYIICTOCH TCAA. okpy&HOCTH. Hicpuns. I'Jcpnhn-: HEOH HetoTona.
T — 3 P ———— E]._'EJ-!!:IIJ;IE'EE'I'.EHE‘ Ten. Macca. Cana. Caomesne cin. Bropoidi
zakoH Hupomora, Tpetwil 3aEod Heomosa, Hvnynec. 3agol
ABHACHHR. COXPaHCHHA HMIYALCca. PeakTueHOe NEMEcHNC. CHAA VIPYTOCTH.
3 [paMoAHECHHOC PABHOYCKOPCHHOC TEAHCHIC. Cuna Tperns. Cana et Ceofonnoe nagesne. Bec Tena.
VCKDPEHHE.
& CEOpOCTE MPEMOAHHCIROND PAEHOVC EDEHEOD HeseooMmooTs. JakoH BCEMAPHOTD TATOTCHHA. [ coueHTpRcCcKan
JBHECHHA. M FeTHUCHTREYCCKAA CHCTEME MEPA.
I'padhbix CKOpOCTH HabneoaeHe B ONHCAHRE PETTHMHBN BHIOE MEXAHHYCCKOT
7 ES—— JBHECHHA, BE2aMMOIeicTERA Tell, MEXAHIACCRIN KoaekaHEil 1
BOMH; OOBACHEHAS 3THN AEICHHI HA OCHOBS IEE0HOE THHAMHKN
g PumcHie rpaduricciann 3atay. HuiomoHa, 39K0H0E COXPAHEHNS HMIYILCA H YHCPTHA, TAK0HA
9 MNepesmenicane NpE IPAMOARHSHEOM EBCCMHPHOMD TRroTeHEA. HaMepeHie (hHEneckix BeaHaHH;
PAEHOYCEOPEHHEOM JEHECHHH BPEMEHH, PACCTORHHA, cROpocTH. [IpoRe jeHNE NPOCTRIY ONLITOE H
10 [NepesemcHRE TEAa NPH TPAMOTHHCITHOM IWCNEPHMEHTATHEK HOCOET0BAHAI M0 BRARTCHHED TREACHMOCTH
PAEHOYCKOPCHHOM JBIGKCHHH B3 Ha4anLEHO4 IYTH OFF EPCAICIS TP POESTAICPaO B s mg )y CapCasn
cropocT AsmxcHEH. [TpakTHMeckos NPAMEHEHRS (HIHNSCEKHX 3HAaHNH 18
BRIAEICHHA 3AEMCHMOCTH TOPMOIHOIO MY TH AETOMODHAA OT ero
11 JlaGoparopraa pabota Ne |1 «Hccacpoeanne CROPOCTH.
PAEHOYVCEGPCHHEOND JRIGECHAA 0C3 HAMATEHD
CROPHC TR
12 PeumcHne 3a5a4.
13 PemcHne 3amas.
14 OTHOCHTCABHOCTE ARECHHA. CaMOCTOATCIEHAR
pabora Mol «llcpescine e
13 Hucpumankasie cucTeMsl otcueta. [epesii z:akon
Hewrona
16 Bropoil 3akon HeloTtona




17

PropeHme 18588,

18 PeucHne 3amas.

19 TpeTwii 3akon HewToRa

20 CroGOIHOS MAICHHE TE

21 JeiaecHe Tena, DPoIcHHOND BEPTHEKANLHD BECPL.
HeseooMoCTh

X2 Jlabopatopuas pabora Ne 7 <CHaMepeHne YCKOpCHHS
CEBOGOIHOND MEDEH R

23 3aK0H BCCMHPHOMO TEMOTCHHA

M YoxkopoHEC CBODOTHOND NAACHAA HA 3eMIE H APYTHX
HEDECHEIX TEMAX.

25 CHIa yOpYIoCTH H CHITE TPCHHA.

26 IMpaxoaHBcilRO: H EPHETHHCHHDE ABHKCHHE.
JIHIGECHAS TEAE 00 OEPYRHOCTH C BOCTORHHGE 0o
MOZYIED CEOPOCTRAR.

X7 Pemenne 3ana4

28 Humynke Tena. aKoH coXpaHcHHE IMITYALCA

X PeaxTHEHOC JBH#CHHC. PakcThL

30 PemcHne 3a1a4

31 Pabora crnel. Brgsl MeXamncckoii SHCprio.

32 30KOH CONPAHCHHA MEXAHIMCCKD IHEPIHN.

i3 Pemcnne 3ana4

34 Kourponwaas pabora Ne | «lakose glamoaciicTERA

H JTENHCHHA T




Mexann4ecKne
Eoaebanns n
BoaHEL IBVE.(1G
YACDE

35

KonetarensHor JEECHRE. U BoboIHEE KonchaHna

36 BeauiELl, XapakTepHIVIomse KochareasHoe
ABHACHHE .

7 IMafoparopuas pafora Ne 3 «Hocnenopanne
IABHCHMOCTH [ICHH0RA B HACTOTE CRODBOIHEIX
EOICEHH MARTHHER 0T JTHHE £T0 HHTH

3B Jaryxammme xonchanna. BRHYKICHREC Koacharma.

39 Pezomanc. Pemenne zagaq.

40 PacnpocTpancHl: koachanuil g cpene. BomHn.

41 Jlmana sonasl. CKOPOCTE pACOPOCTPEHCHHS BOH.

42 Pemcane 3a1as.

43 HerosHueH 3vKa. 3eyKOBRIC KONCOAHNA.

H Bricora, Tesbp B MROMEOCTE 3IBYEA

43 PacnpocTPaHcHNE 38YKA. 38YKOBLIC BOMTHEL.

46 (rrpascHne IBYKA. I8YKOBOIl po3oHaHC.

47 Pemenne 3agas. [ogroTossa K KOHTPOIsHOH paboTte
i,

48 Koutponssas pabora Ne 2 <Mexamneckne
EOICEHHA 1 BOTHEL 3BYEX

49 MoeTopHTeILAC CHOOMAKMIHIT VPOK.

50 Tecpoeanne no Teme <Mexarnacckne sonchanna |

BOUTHEL 3BYE. %

Mexanmueckne poncbaans. [Teproa, 1acToTa 1 aMnaETyIa
EonchanHil. Mexanpmaeckne BonHsl. [l18HA BOTHEL 3BYE.
' pOMEOCTE 3IBYKE H BRICOTA TOHA.
Ennecrascckan ascprid. [loTecHuHansHas 3epras
BEIAMMOACICTEVEOINE Ten. JaE0H COXPEaHCHER MEXAHHYECROE
IHEPIHH.

Habfamonerne H OMACAHNE MEXSHIHCCKHX KoneDa i B
BoTH. Hadepenne neproaa KoaeGasmil ManTHIK.
[MpoEcAcHAE NPOCTRD OMEITOE M 3KCTICPHMCHTATEHED
HCCASAOBAHNI N0 ERAENCHHID JABRCHMOCTS. CHALI YIIPYTOCTH
OT YUIHHCHHA NPYAHHEL, NEPHOAA KoncDaHNil MARTHHES OT
ATHHE! HHTH, Neprosa Kodchasmil rpy3a Ha NpyaHHS 0T MAcchkl
Ipy3a H OT WECTEOCTH NMPYARHHLL




ANEKTPOMAT HHTHOE

mote {26 wacor)

51

MaraMTHOC moae. HHI.'I.'[!IE.E.'II'."HHI'." TOKA H HANPARBCHHE
AHHHAH MArHHTHND [OAR.

52 OOHAPYECHHE MArHATHOND OIS 110 €70 ACHCTRHID Ha
nckTprsecEHiE Tox. Ipagnno aeeoil pysm.

53 Peucnne 3aas.

54 HeayEusa MarsaTHoro nons. Marasrasil notok

55 PrucHBe 38585,

36 ABncHS IMCKTPOMATHATHON HEIVEIHL

57 Peucnne 3aas.

58 JaGopaTtopaas pabora Ne 4 «<H3yucHRE SEICHHA
IMCKTPOMATHATHON HETYRIHA>

39 Hanpaeacune REIVERROHHOTO Toka. [Tpaswao Jenma.

&0 ABncHEC CAMONHIYVEITHN.

6l [MoayycHRe H NEpETata NEPEMEHEOND AICKTPHYCECKOrO
TokR Tpadc
tpopuaTop.

62 [oETopHTEIERG-OGOGIARIINGE VIOE.

63 FACKTPOMAHHTHOS Noae. SICKTPOMArHNTHEIS BOTHEL

4 Peucnne 3aas.

63 Koneharensastii xoaTyp. [Moayucrne
WICKTOMATHHITHED EOIcDaHMIL

66 TecTHpORIHKE.

&7 [MpHAUHNE PATHOCERTA H TEICEHICHHA.

68 FACETPOMArHATHAA NPHPOIE CHETA.

&9 lNpenosacaie ceeta. PH3mecEnil cMEICT NOKaIaTENR
NPCAOMICHHAA..

70 PeucHne 33185,

71 PeucHne 33185,

72 Jucnepena. LgcTa Tea.

73 THOL OOTHHCECKHX CICKTPOS.

74 Jafoparopuas pabora Ne 5 «Hafmoncune
CIUTOMHONG H AHHCHHATEIX CICKTPOR HCTYCKAHMAY>

73 [MornomesEne B HCMYCKAHEE CRCTA ATOMIMN.

nT}DIIE:.ﬂR,]CELI!C MHHCHYA T CINCETPOE.

Hegysama marsnrioro nond. Marsaraoe none ToEa. ok
Gpctesa. MaraHTHOS NoAS MOCTORHHELY MArHATOE. Marsarsoe
nose Fesan. AIeETPoMArHeT. MarsiTHos noae KaTyIKH ©
ToEou. [IpasercHne anekTposarHiTos. JeiicTEne MArHHTHOID
MOAA HA MPOBGIHHE C TOKOM W ABHKYIIYVHCH SARASCHH Y
gacTAly. Cana Asunepa B cana lopeHna. 3esTpo IBHIETENE.
Apnespe INeKTPROMArHATHOH HEAYEUHA. Onems Sapazes.
JneETpoMArHHTHEE EnncaHHs. KonchaTensHeil KoHTYP.
GaeeTporeneparop. [epesteaanii Tok. Tpancdopsarop.
INepeaaua ek TPHYECKOH IHEPIEH HA PACCTORHNE.
FACKETPOMAHHTHLIE BOMHE! B HX ceoficTaa. [TpHHIMANR
PAIHGCRAIH B TeRcERIcHEE. BInaHne aekTposMarHITHEX
HETYHCHMI HA EHELIC OPragivel. CBET — AACKTPOMATHH THAA
EOMHE. 38K0H MPCAGMICHEA CECTA.

Jucoepena ceeta. HAaTepipepeauma H anppasyms ceeTa.




T6

KoHTponsHas pabora no TeMe « INcETPOMaArHHTHOS
Mmoses

CrpoecHne aToMamw | |/ PagnoakTHEHOCTE. Mogean atosos PagnoakmHEHOCTE. Ankida, Bera 1 rassa-aETyscHis. (ks
aroMuore aapa (20 | 78 PagHoaK THEHEIE MPCBPAILICHEA STOMHEN A3CP. Pezephopia. FHepris cEA3H STOMHLD Acp. HAcpHEIC peasim.
YACHE 79 FECIEPAMEHTANLHEIE METOAL! HCCAE JOERAHNA MACTHLL. Smcpuos MOQCHL ATOMA. SAcpaat JECpreTHIa. JIosHMCTHA.
0 Tlabopatopras padota Ne & lamcpean !EI.'JHH:[-LI!E PAAHOARTHRHEIL Hlﬂ'_'i"'-li:[-Lllﬁ HE EHERE OPraHHIMEL
IEONOrHHEECERS MpoiaeMEl paboTE ATOMHBIX AICETPOCTAHLINL
CCTECTECHHOTD PAIHALMOHHOTD (HOHA A0TMMETPOM> | [paxrimeckoe npMeHenie GHINMECKNX THAHN 18 I8UNTE 0T
81 CHEpRITHE MPOTOHA B HETPOHI. OMBCcHOND BO3AciicTENE HA OPraHIEIM YCI0BCKA PATHOSE THEHLIX
g2 CocTas aToMHOTD AApa. AAcpHEC CHALL HEMYHECHIIL 208 HIMEPCHE PAIHOAETHEHOID (hoHA W OLCHEN e1o
83 Fucprus ceaan. JedesT macc. DCIONMACHOCTHL
24 Jeacane agep vpaHsa. Llenmaa peakmma.
85 JlabopaTopHas pa-
bora Mo T << Hzysenne qeneHHA 8,pa aTOME YPaHS 10
(O TOrPadHNE TRCKDE
26 Haepruii peasTop. [peodpaiosanie BHYTPCHECH
FHEPIHH STOMHBIX S0 B MICKTHHSCCE YR SHCTHHD.
ATOMHEA IHCPICTHER
57 Taboparopuaa pafora Ne § «Havacuune Tpeskos
IAPEECHALD MACTHI N0 FOTORRIM GOTOrpafiEaL
4 BuonorHdeckos JeiicTERE pagmanmi. JaKoH
PAIHOAETHEROID PAECIAL
89 TepMosICpHAR PCAKIHE
20 Peucane 3amas.
91 Poumcanc 3amas.
o2 MoeTopHTeTEAG-0B00IIAIIIMIE VPOK.
93 . Mogrorosxa & k.p. M3, « TpocHBC aT0M3 H ATOMBEOID
)
o4 KonTponeHas pabora M 3«CTpocHAS aToMa o
ATOMHOND Agpas
95 PafoTa Baq oHGKaMH.
96 Hrorosos EOHTPOIBHOE TECTHPOBAHAC.
Crpoenne o7 CocTan, CTROCHHE H NpoHcKoaacaHe CoTneanoil [MecUsHTRHYCCKAR H TENHOIEHTRHYCCRAA CHOTEME] MEPA.
Beenennoii (& CHCTCME] PHINECKAA MPHPOTa HeDecHEX Ten ConHeanoil cCHoTeME.
YACHE 98 bonsume nuaseTh CoaHeHOI CHOTEME Mporcoosaeanes Conscaroil cucTeMel. Prinseckas Npapoa

Manne Tema ConnestHodl cHCTeME]




100 CTpocHRE, HIMYICHHE H IBOTHIHA C0IHIE B 38e30 Comana u zee3a. Crpocane Beenennoil. Feomouns BoeneHnoii.
101 CrpocHRe B 3gomouns Beenenaok [MEnoTesa Boasinoro BIpLIED.
102 JAEMOMATEARHOC TAHATAC N0 TeMe «CTpocHne

Breneanniis




