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NNOSICHUTEJBHAS 3AITMCKA

IlporpaMmma 1o ¢u3uKe Ha ypoBHe OCHOBHOTO 06wIEro o0OpazoBaHus
COCTaB/ICHAa Ha OCHOBE MOJIOXKEHUH M TpeOOBaHMWIT K pe3ylabTaTaM OCBOECHMA Ha
02a30BOM ypOBHE OCHOBHOH 06Gpa3oBaTelbHOI [IpOrpaMMBel, NpPeACTABIEHHBIX B
DI'OC 000, a Taxxke ¢ yuétoM denepanbHoil paGoueii IPOrpaMMbl BOCIIUTAHHS K
Konnenunn  npenogasanus  yueGHoro npeaMera  «®usuka»  (OpHkas
Munuctepcrsa npocselnenns Poccuiickoit ®exepaitan Ne287 ot 31.05.2021 «O6
YTBEPXKACHHUH (PEeAEPATLHOIO TOCYJAaPCTBEHHOTO 06pPa30BaTENbHOTO cTaHmapTa
OCHOBHOTO o0ulero o00pasoBanus ¢ u3MeHeHusMH or  18.07.2022r.Ne568,
NpHKa3oM MUHHCTEpCTBA NPOCBELEHUS PoccuiicKoi benepauuu  Ne370
or18.05.2023r. «O6 yTBepxKIeHMH (enepanbHOH 06pasoBaTENbLHOIH [IpOrpaMMal
OCHOBHOTO 00HIero odpa3oBanus).

Cozepxanue nporpaMMsl [0 (U3MKe HANPaBIeHO HA bopmupoBanue
eCTECTBEHHO-HAYy4HOH T'PAMOTHOCTH O0Yy4alolHXCH ¥ OPraHM3aluio H3yHYeHWs
$hu3MKKM Ha JeATeIbHOCTHOM OcHOBe. B mporpamme Mo bu3HKe y4YHTBIBAIOTCH
BO3MO)KHOCTH y4eOHOro mpenMera B peammsanuu tpebopanuit ®TOC 000 k
ITAHUPY €MBIM JINYHOCTHBIM H METAIpPeMETHBIM Pe3yJIbTaTaM 0DyUYEHHS, a TAKKe
MEXIPEAMETHRIC CBA3H €CTCCTBEHHO-Hay4YHBIX y4eOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTI0 0011ero 06pazoBaHus.

IIporpamma 1o duskke ycraHaBnuBaeT pacnpeseneHue y4eGHOro Marepuana
Mo rojiam o0y4eHus (1o KiaaccaM), pejiaraeT NPUMEPHYIO MOCNEI0BATENBHOCTS
M3y4YCHHS TE€M, OCHOBAHHYIO HA JIOFHKE Pa3BUTHs NPEAMETHOTO COACPXKaHMSA U
y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaroIIUXCS.

Ilporpamma mo ¢usuke pazpaboTaHa ¢ LENBIO OKAa3aHHS METOAMYECKOI
IIOMOIIH YyYHUTENIO B CO3JaHUU pabouell [IporpaMMBl 1Mo yueGHOMY npeMeTy.

Qusuxka ABNAETCA  CHCTEMOOOPasyIOIMM I8 eCTeCTBEHHO-HAYYHBIX
Y4eOHBIX PeAMETOB, NOCKOJIbKY (DH3HUYECKHE 3AKOHBI JIEXaT B OCHOBE MPOLECCOR
U sBJICHUH, H3y4YaeMbIX xuMHeH, Ouosiormeidl, acTpoHOMMed U bu3HUecKoi
reorpa¢peli, BHOCHT BKIaA B eCTECTBEHHO-HAy4YHYIO KapTHHY  MHpa,
NpefloCTaBsieT Haubosiee sACHBle 00paslbl NMPHMEHEHHsT HAYYHOTO MeETona
II03HaHUS, TO €CTh CNOC00a MOMyYeHHs JOCTOBEPHbIX 3HAHUIA O MHpe.

Onna u3 rnaBHeIX 337124 QHU3HYecKOro o6pa3oBaHus B CTPYKType O6IIEro
00pa30BaHHs COCTOMT B (HOPMHPOBAHHHM €CTECTBEHHO-HAYYHON TDAMOTHOCTH M
HHTEpeCa K HayKe Y 00y4alonmxcs.

Usydyenve ¢u3ukn Ha ©6a30BOM ypOBHe [MpeffIofiaraeT OBJIafeHue
CACAYIOUIMMH KOMIICTEHTHOCTAMH, XapaKTEPH3YIOLUIUMH €CTeCTBEHHO-HAYUHYIO
IPaMOTHOCTE:

* Hay4HO OOBSCHATH SBJCHMUI,



¢ OILICHUBATH ¥ NOHHMMATh OCOOEHHOCTH HAy4YHOI'0O HCCIIENOBaHUSA;
* HHTEPOPETHPOBATH AdaHHBIE H HCIIOJIB30BaThH Hay4HBbIC
AOKa3aTebCTBa 1 IIOTYYEHUS BEIBOIOB.

Hemut wusydenns ¢usuka Ha ypoBHE OCHOBHOIO obluero obGpazoBaHus
onpefenensl B KoHueniuu npenonasanus ydeGHOro npenMera «®Duzpka» B
00pa3oBaTeNbHBIX — OpraHm3aLusaXx  PoccHHCKORN Depepalluy, peanu3yroLIHX
OCHOBHBIE  00ILEOOpa3OBaTENbHbIE MPOrpaMMel, YTBEPXKIEHHOH  peilieHueM
Komnerun Munucrepcrsa npocernenns Poccuiickoi ®esepatini (MPOTOKON OT 3
nexabps 2019 r. Ne [TK-48H).

Hesu n3yyenus pusnkmu:

npuoOpeTeHHWe WHTEpeca U CTPEMIIEHHS O0y4alOWHUXCAd K HaydyHOMY
M3YYCHUIO TIPHPOMBI, Pa3BHTHE MX HHTEUIEKTYANBHBIX H TBOPYECKHX
CITIOCOOHOCTEIH;

Pa3BUTHE NPEICTABICHHN O HAYYHOM METONE MO3ZHAHHUA U dopMmupoBanue
MCCIICIOBATENTECKOrO OTHOMICHHS K OKPYKAIOIHM ABICHUSM,;
dopmupoBanre HayuHoro MUPOBO33DEHMS] KaK pe3ynbTaTa H3ydeHHs
OCHOB CTPOCHHUA MAaTEPHUU U QYHAAMEHTATBHBIX 32KOHOR buznky;
(hopmMHpOBaHMe NpeacTaBneHMi o pONM (PM3WKH [N pa3BHTUSA APYTHX
CCTECTBEHHBIX HayK, TEXHUKH H TEXHOJIOTHii;

Pa3BUTHE  NPEACTABIEHHH ©  BO3MOMHBIX chepax  Gyaymieii
IpoGhECCHOHANBHOM TEATENBHOCTH, CBI3AHHOMN ¢ QHU3UKOH, MOATOTOBKA K
AanbHEHIIEMy 00y4eHHIO B 3TOM HaNpaBieHHU.

HocTimkenue 3TMX uenel nporpammel 1o bu3nKe Ha ypoBHEe OCHOBHOrO
ob1ero o0pazoBanus oGecrneynBaeTcs PELICHHEM CIICOYIOLIHX 3a4aY:

npuobpeTeHHe 3HaHWiT o AUCKDETHOM  CTPOEHHH  BEILECTBA, O
MCXaHHYECKMX, TEIIOBLIX, JIEKTPUYECKUX, MATHUTHEIX M KBAHTOBBIX
ABJICHHUSAX;

NPHOOPETEHHE YMEHUH ONMHCHIBATE H OODBICHITE busHueckde aBIeHMS ©
HCIIONIB30BAHMEM TIOMYYeHHBIX 3HAHMI;

OCBOCHHEC METOMOB peINeHHA [IPOCTEHIINX pacy€THpIX 3ajgay ¢
HCTNIONIB30BaHUEM ¢Gu3uecKux MojeTneii, TBOPYECKHX "
NIPaKTHKO-OpPHEHTUPOBAHHBIX 33714y,

Pa3BUTHE yMEHMH HAOMIONATE IIPHPOAHbIE SBIACHHA U BBITIOJIHATE OIBIThI,
naboparopusle  paGoTh U IKCIIEPHMEHTANbHBIE  HUCCIIC/IOBAHHS  C
HCHOJIE30BAHHEM M3MEPHTENBHBIX IPHOOPOB;

OCBOCHHE NPUEMOB PaGoTH ¢ MH(pOpPMaLuelt GuzuYecKoro ColepXKaHus,
BKIIIOYas HHOOPMAIIHIO O COBPEMEHHBIX JOCTHIKEHHSX bU3UKY, aHanu3 u
KPHTH4€CKO€ OLICHUBAHHE HH)OPMALNH;



* 3HaKOMCTBO CO chepamMu MpodecCHOHANBHOMH NeATeNbHOCTH, CBA3aHHbIMU
¢ GH3NKOH, M COBPEMEHHBIMH TEXHOJOTMSAMM, OCHOBAHHBIMM Ha
AOCTIKEHMSX (PH3MIECKOM HAayKu.

Ha wnsydenne Qusuku (6a30Bblif ypOBeHb) Ha YPOBHE OCHOBHOrO OBLIEro
oGpasosanus otBoautcs 238 yacos: B 7 knacce — 68 uacos (2 uaca B HEeJAemo), B 8
Knacce — 68 4gacos (2 4aca B Hefleno), B 9 knacce — 102 vaca (3 4aca B HEZIEeNo).

IIpennaraemslii B mporpaMme 1o GU3MKe NepedeHsb 1abopaTopHeIX paGoT U
OTBITOB HOCUT PEKOMEHJIATE/IbHBIA XapaKTep, y4UTelb qefaeT BoOop NMpoBeeHus
nabOpaTopHbIX pabOT M ONBITOB ¢ Y4ETOM WHIMBMIYANbHBIX OCODEHHOCTEl
O0Y4alOIUXCs, CIIUCKA KCTIEPHMEHTANbHBIX 3a[aHull, pefTaraeMeIX B paMKax
OCHOBHOTO T'OCYAapCTBEHHOTO 3K3aMeHa 110 (H3HKe.



COJAEPXKAHHUE OBYUEHHSA
7 KJIACC

Pazgen 1. ®u3nka 1 e€ poJib B NO3HAHHH OKPY:XKaoUiero MHpa.

®du3uka — Hayka o npupone. SIBineHus mpupoabl. PU3MUecKue SBICHHS!
MeXaHHUeCKHe, TEIUIOBbIE, JIEKTpUUeCKUe, MarHUTHLIE, CBETOBEBIE, 3BYKOBBIC.

dusuueckie BenuuuHbl. M3MepeHue (QH3MYECKHX BelH4YMH. (PU3MYECKUE
npu6opst. [TorpemHocTs H3MepeHnH. MexnyHapoaHas CUcTeMa ¢IMHHIL.

Kak ¢usuka. ¥ JpyrHe ecTeCTBEHHblE HAyKd M3Y4aloT IpHpOIY.
FcTecTBeHHO-Hay4HBI MeTOd TMO3HAHMA: HabmiofleHHEe, MOCTAHOBKA HaYYHOTO
BOIIPOCA, BHIABMKEHHE [UIOTE3, SKCIIEPHMEHT MO NMPOBEPKE THIOTe3, O0BbACHEHUE
Habmonaemoro aBneHus. Onucanre GQU3MYECKHX SBICHHHA C IOMOLILK) MOJETEN.

Hemoncmpayuu.

1. Mexanuueckue, TeEMIOBbie, 3JJIEKTPHUYECKHE, MACHHTHBIE, CBETOBbBIC
ABJICHUSL.

2. duspueckue MpUOOPEI U NpoLEAypa NPAMBIX M3MEPEHUH aHANOrOBBIM M
UU(GPOBBIM IPUGOPOM.

Jabopamopuste pabomst u onsimel.

1. OnpeneneHue UeHb! JeeHNS KT H3MEPUTENBHOTO IpUbdopa.

2. Usmepenune pacCTOSIHHI.

3, Hsmepenue oOnEMa KUAKOCTH U TBEPIOTO TelNa.

4, OmpenesieHde pa3MepoB MalblX Tell.

5. M3MepeHue TemmepaTyps! Npy HOMOILM KUAKOCTHOTO TEepMOMETpa H
JNaT4YKKa TeMIIepaTyphl.

6. IlpoBeneHue HCCIeIOBaHHS MO MPOBEPKE HIIOTE3BI JANLHOCTE IMOJETa
IapHKa, MyIIEHHOre TOPU30HTANBHO, TeM OOMbile, yeM OOIbIIE BbICOTA
mycKa.

Pazgea 2. llepeoHauaibHble CBeeHHS 0 CTPOEHHM BelllecTBAa.

Crpoenne BemecTBa: aTOMBI M MOJEKYNbl, HX pa3Mmepbl. OIbITHI,

JOKa3bIBAIOLIKE JUCKPETHOE CTPOEHHE BelliecTBa.

Hswxkenue uactuu BemectBa. CBA3h CKOPOCTH JBMXKEHHUS YacTULl C
TeMriepaTypoii. bpoyHoBckoe aBmkeHue, nuddysus. BzaumopelicTBhe 4acTHIl
BEIIECTBA: IPATKEHUE U OTTATKABAHHE.

ArperaTHbie COCTOSHHS BEILIECTBA: CTPOCHUE Ia3oB, KUAKOCTCH U TBEPABIX
(kpuctamnuyeckux) Ted. B3anMOCBA3p MEXOy CBOMCTBAMH BELIECCTB B Pa3HbIX
arperarHbIX COCTOSIHUAX W MX aTOMHO-MOJIEKYJISpHBIM cTpoeHHeM. (OCOOEHHOCTH
arperaTHBIX COCTOSIHUN BOJIBI.

Hemoncmpayuu,



1. Habmonenue 6poyHOBCKOro ABMMKEHUS.

2. Habmonenue nuddysuu.

3. Habmopnenve  sABneHuit,  OOBACHAIOLIMXCH  NPUTDKEHHEM  WIH

OTTAJIKHBAHUEM YaCTHI BEINECTBA.

Jabopamopusie pabomst u onsimol.

1. Onenka JuaMeTpa aroMa METOAOM DpAAOB (C  HCIOIBb30BAHUEM

poTtorpaduii).
2. OmneiTel 10 HAOMIOAEHHUIO TEMIOBOTO PACUIMPEHHS Ta30B.
3. OneITH 110 OGHAPYKEHHUIO AHCTBHS CHII MONEKYASPHOTO IPUTHKESHHSL.
Paznen 3. [IBukeHHe H B3aUMOeiicTBHE TeJl.
Mexannueckoe [BHXeHWe. PaBHOMEpHOe M HEpaBHOMEPHOE JIBM)KEHHE.
Ckopocte. CpejiHss CKOPOCTh NPH HEpaBHOMEPHOM JABHWXKeHWH. Pacuér nyTH n
BPEMEHU ABHKEHUS.
Snenne uHepuuu. 3aKoH HHepLMU. BlaumonelcTBue Tenm Kak NpHYMHA
HU3MEHEHHs] CKOpOCTH [BHXKEHHs Tel. Macca kak Mepa HHEPTHOCTH Tela.
IInotHocTe BenjecTBa. CBSI3h IUIOTHOCTH C KOMUYECTBOM MOJEKY B €IMHHIE
00BéMa BelleCTBa.
Cuna Kak XapakTepucTHKa B3auMojelicTBus Ten. CHnla yIpyTOCTH M 3aKOH
I'yka. M3aMepeHre CHIBI ¢ [IOMOILBIO AMHAMOMETpa. SIBNeHHE TArOTEHUS M Cia
TshkecTd. Cina TSXeCcTH Ha Apyrux nnaderax. Bec tena. HeBecomocts. CraoxkeHue
CHJI, HalpaBIEHHBIX 110 OAHOK HpsMod. PaBHopelcTByrouas cun. Cuna TpeHus.
TpeHne CKONBXKEHU U TPEHHUE TIOKos. TpeHue B IpUpPOJe U TEXHHUKE.
HAemoncmpayuu,
1. HaOntojeHue MexXaHHUECKOro OBMKCHHUA Tela.
2. W3MepeHue CKOPOCTHU TIPAMONUHEHHOTO JBHXEHUS.
3. HabnroneHue sBieHUS HHEPLIVH.
4. HabmoaeHue W3MeHEHUs CKOPOCTH MPH B3aUMOJACHCTBUH Tell.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBHUIO TEIL.
6. CroxeHue CHJI, HalpapJIeHHBIX TI0 OJJHOH MPSIMOH.
Jabopamopneie pabomot u onsimol.
1. OrmnpeaeneHue CKOPOCTH PABHOMEPHOTO [IBHXKEHHA (LIapHKa B )XHIKOCTH,
MOZIEH SNEKTPHYECKOTO aBTOMOOM.IA U TaK aasee).

2. Omnpenenenne cpenHedl CKOPOCTH CKOJBKEHMs Opycka WM LIapuKa IO
HAKJIOHHOH MIIOCKOCTH.
OrnpeneneHue IOTHOCTH TBEPAOTO TeNa.

4. OnpIThl, AEMOHCTPUPYIOIIHE 3aBUCHMOCTBH pacTsDKeHHs (Jedopmanui)
NPY>XKHUHBI OT IPHUIOWKEHHOH CHUJIBI.

5. ONBITHI, AEMOHCTPUPYIOLINE 3aBUCHMOCTE CHIIBl TPEHUA CKOJBXKEHHS OT
Beca Tejla ¥ XapaKkTepa COTIPHKACAIOIIUXCA MOBEPXHOCTEH.
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Paznen 4. JlaBiieHne TBEPABIX TeJl, JKHAKOCTEH H razos.

HNasnenue. Croco0Obl yMEHBIIEHHS U YBeNU4eHHs JaBieHus. JlaBnenue rasa.
3aBHCUMOCTDL JIaBJeHHs raza oT oObéMma, Temmneparypel. Ilepenada nasnenus
TBEPABIMUA TENAMH, XHMIKOCTAMH M razamu. 3akod Ilackans. ITueBMaTuueckue
MAlIHHBl. 3aBHCHMOCTE JaBIIEHHS XHAKOCTU OT IyOuHel. I'mipocrarnyeckuii
napanokc. Coobmmaronigecs cocysl. I HapaBIuYecKHe MEXaHHU3MBI.

Atmocdepa 3emnu U aTMoc(hepHoe napineHue. [IpHuMHBI CyHIeCTBOBaHUA
BO3ayLIHOH oGojoyku 3emun. Omeir Toppuuemnu. H3mepenue atmocdepHoro
JlaBleHud. 3aBHCHMOCTDb aTMOC(EPHOrO AaBJIEHHS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubopsl A H3MepeHHs aTMOC(EepHOro AaBIeHHs.

He¥icTBUE XUOKOCTH KM ra3a Ha NOrpyxEHHOE B HUX Tello. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [Inasanue ten. Bosayxornasanue.

Hemoncmpayuu.
3aBUCUMOCTE JaBJIEHUS ra3a OT TeMIepaTyphl.

[Tepenada faBneHUS KUIKOCTHIO U Ta30M.

Coobmaromuecs: cocyapl.

I'mapasnuyeckuil npecc.

[IposBneHue aeicTBUSA aTMOCHEPHOTO NABIIEHHA.

3aBHCUMOCTh BBHITAIKHBAOLICH CHIBI OT 00bEMa MOrpyKEHHOH 4YacTH
T€Jia ¥ IITOTHOCTHU KUIKOCTH,

S O S

™

PaBeHCTBO BBITAIKUBAIOIIEH CHJIBI BECY BEITECHEHHOH KHJIKOCTH.

8. YcnoBHe IJiaBaHUA Tel: IUIaBaHUE HITH TIOTPYXKEHHE Tel B 3aBUCHMOCTH
OT COOTHOLUEHUS IIOTHOCTEH Tesla M JKUIKOCTH.

Jlabopamopnsie pabomst u onstmot,

1. Hccnenosanue 3aBHCHUMOCTY Beca Tela B BOJE OT 00béMa OrpyKEHHOHN B
MUAKOCTh YaCTH Tena.

2. OmpeneneHue BHITANKHBAWOMICH Cuibl, ASHCTBYIOWIEH Ha  Tero,
MOrpyk€HHOE B KUIAKOCTb.

3. Ilposepxa He3aBHCHMOCTH BBITAIKHBAIOLIEH CUIIBI, EHCTBYIOIIEH HA TEJI0
B JXHIKOCTH, OT MacChl Tea.

4. OnbITbl, JEMOHCTPUPYIOLIME 3aBHCHMOCTh BBITAJIKUBAOIIEH CHIIbI,
JACHCTBYIOIIEH Ha Tel0 B JXUAKOCTH, OT O0BEMa MOrpyxEHHOH B
XHJAKOCTB YaCTH Tella U OT INIOTHOCTH >XHUAKOCTH.

5. KoHcTpyupoBaHue apeoMerpa HIH  KOHCTPYHpPOBAaHUE JOAKH X
oIpeesieHUe €€ IPy30II0AbEMHOCTH,

Pasaen 5. PaGora u MOWHOCTE. FHeprus.

Mexanudeckas pabota. MouHoCTb.

IlpocTele MexaHu3Mbl: pbluar, OJOK, HAKIOHHAs IDIOCKOCTH, IIpaBuio

paBHOBecHA pbidara. IlprMeHeHWe MpaBuna paBHOBeCHSA pbiara K OI0KYy.
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«3on0otoe mpaBuno» MexaHuku. KIIJI npocthix Mexanmsmo. [IpocTbie
MEXaHH3MBI B OBITY U TEXHHKe.
Mexanudeckas oneprus. KuHeTHyeckas ¥ NOTEHUHANBHAs JHEpPrus.

[Mpespaienue OQHOTO BUAAa MEXAHUYECKOH YHEPTHH B IpYroii. 3aKOH COXpaHeHHs
JHEPIHH B MEXaHUKe.

Hdemoncmpauuu.

1. TIpuMepst MpoCThIX MEXaHHU3MOB.

Jlab6opamopnete pabombi u onsimel.

1. OmnpeneneHue paboThl CHJIBI TPEHUS MPU PAaBHOMEPHOM ABMIKEHUM Tela
[0 FTOPU30OHTANILHOH MOBEPXHOCTH.

2. HMccnenoBanue ycaoBuil paBHOBECHS phlvara.

3. Hsmepenne KI1J] HaknoHHOM NAOCKOCTH.

4. M3yuenue 3aKk0OHA COXpaHCHHU MEXaHHYECKOI IHEPTUH.
8 KJIACC

Pazaen 6. TensioBble siBJ1€HHA.

OCHOBHBIE TOJIOXEHHA MOJEKYNAPHO--KUHETUYECKOH TEOPHH CTPOCHHS
BellecTBa. Macca ¥ pasMepbl aTOMOB M MoJeKyd. ONbIThl, MOATBEPXAAFOIIUE
OCHOBHbIE MOJIOKEHUS MOJIEKY IPHO-KHHETUYECKOH TEOPHH.

Monenu TBEPAOTO, JXMAKOTO W TIa3000pa3sHOr0 COCTOSHUN BellecTsa.
Kpucrannuueckue # amop¢usie Tena. O0bscHeHHe CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX Tel HA OCHOBE MOJOXKEHHH MOJIEKYISIPHO--KHHETHUECKOH TEOPHH.
CmauuBaHMe ¥ KalujUIsipHbIe siBNeHus. Temnnosoe pacludpeHe U CKaTue.

Temmnepatypa. CBsi3b TeMnepaTypbl CO CKOPOCTBIO TEILIOBOIO ABHXKCHHS
qacTul., BHyTpeHHss »Heprus. CrnocoObl H3MEHEHHS BHYTPEHHEH JHEPIUH:
TerUionepenaya 5| COBCpLICHHE paboTHI. Bunpl Terionepeaaym:
TEIJIONPOBOJAHOCTh, KOHBEKLIMS, H3TYUCHHE.

KonuyecTBo TerioThl. Y ienbHAasd TEIUIOEMKOCTH BelllecTBa. TemnooOMeH H
TEIJIOBOE paBHOBecHe. YpaBHeHwe Teruioporo ©Oananca. IlnaBienne
OTBEpICBaHHE KPHUCTAJUIMUECKUX BelECTB. YIenbHasd TEIUIOTa [IJIABJICHUS.
IMapoobpazoBanyie ¥ kKonmencanus. Mcnapenwe. Kunenue. YnenapHas Temnora

napoobpa3zoBaHus. 3aBMCHMOCTH TEMIIEpAaTYphl KHIIEHHS OT aTMOC(EpHOro
HaBIEeHUS.

BnaxxHocTh Bo3ayXa.

DHeprus TOIUIMBA. Y eNbHAas TeIUIOTa CropaHMs.

[Mpunuunel pabotel TeroBbix asurartened KIIJ Temnosoro nsurarens.
TennoBble JBUraTeNd U 3aLIKUTA OKPYXAIOWIEH CPE/IbL.

3aKoH coXpaHEHUs M NTPEBPAILlEHUs SJHEPTHH B TEILIOBBIX IIpoIeccax.

Hemoncmpayuu.



R

Hab6moenune 6poyHOBCKOTO JBHKEHHS.

Habmonerue nuddysun.

Habmopenue sBneHuii cMauMBaHUs ¥ KaOWIAPHBIX SBJIEHHH.
HabmoneHue TennoBoro paciilpeHus Tel.

M3MmeHeHue naBneHMs ra3a NpH U3MEHEHUH OOBEMa M HAIDEBAHHHM WM
OXJIX IEHUH.

[IpaBuna u3MepeHHs TeMIIepaTypsbl.

Bunsl Teronepenaqu.

OxnaxaeHue MMpy coBepiieHUH paboTl.

Harpesanue npu cosepiueHu paboThl BHEITHUMH CHIIAMH.

. CpaBHEeHUE TemI0éMKOCTEeH pa3IuYHEIX BEIIECTB.
. Habmonenue kunexus.

12.
13.

Habmonenune nocTosHCcTBa TEMIIEpaTyphl IPH MIABIEHHH.
Mopenu TernnoBbIX IBUTATENICH,

JTabopamopnsie paéomsr u onsimot,

1.
2.
3.

10.
11.
12,
13.

OnbITel M0 OOHAPYKEHHIO JEHCTBUA CHJI MOJNIEKYIISPHOTO PUTIKECHHUS.
OnBITHI 10 BEIPAIUMBaHHIO KPUCTAILIOB MOBApEHHOM CONU MiIM caxapa.
OneiTel Mo HaOMIOJEHHIO TEIUIOBOTO PACUIHPEHMs [Aa30B, KHUIKOCTEH M
TBEPABIX TEIl.

Ornpenenenye napneHns BO3Iyxa B GalIOHe LINPHLA.

OneiThl, A€MOHCTPUPYIOIIHE 3aBHCHMOCTh IaBIE€HHA BO3JyXa OT €ro
00bEMa U HarpeBaHUS HITH OXJIAXICHHS.

INposepxa runoress! MHHEHHOH 3aBUCHMOCTH JJMHBI CTOIOUKA XKUIKOCTU
B TEPMOMETPUYECKOH TpyOKe OT TeMIIepaTyphi.

Habntonenve wn3MeneHHs BHYTpeHHell OSHEpruM Tema B pe3yibTaTe
TETUIONIEpeiayy U paboThl BHEILIHHUX CHIL.

Hccnenosanye sBIEHUS TEIIOOOMEHAa NpPH CMEIIMBAHUH XOJOMHON H
ropsiYes BOJBL.

Onpenenenvie  KomW4ecTBa  TEMNOTHI, MONYYEHHOTO  BOJNOH  mpH
TEIIOOOMEHE C HATPEThIM METATIHYECKUM IIMTHMHAPOM.

OnpeneneHue ynensHOM TEMNIOEMKOCTH BEILECTBA.

HccaenoBanue npouecca wcmapeuus.

Onpezienienre OTHOCHTENBHOM BIAKHOCTH BO3JlyXa.

Ormpesie/ieHAe yaeNbHOM TEIUIOTHI MIABIEHUS J1bA.

Pazpen 7. JiiekTpHYecKne 1 MArHHTHEIE IBJICHHA.

Onextpuzaums Ten. J[pa poia 3NMEeKTpHYECKHMX 3apsaioB. BiauMojeiicTBue
3apsHKEHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTH CHJII  B3aMMOIEHCTBUS
3apsHKCHHBIX TEJ OT BEIMYMHBI 3aPA/I0B U PACCTOSTHUA MEXKLY TEJIaMH ).



Onektpuyeckoe mose. HalpskEHHOCTS JJICKTPHUYECKOTO 1ons. [IpuHuun
CYTICPIIO3UIINHK SIIEKTPUIECKHX NOJIeH (Ha KaUeCTBEHHOM ypOBHe).

Hocurenu amekrpuyeckux 3apanos. DNeMEHTapHbBIH SNEeKTPUYECKHUii 3apsm.
Crpoenve artoma. IlpoBogHMKH w JAU3TEKTPUKH. 3aKOH  COXpaHEeHHS
JNEKTPUYECKOTO 3aps/a.

ONEKTpUYecKHit TOK. VYCIOBHMA CyILECTBOBaHHSA AEKTPUUECKOTO TOKA.
Hcroynuku mnoctosiHHoro Toka. J[leicTsus JNCKTPUYECKOr0 TOKa (Temnosoe,
XHMHYECKOE, MArHHTHOE). DNIeKTPUIECKUI TOK B KUIKOCTAX H razax.

Onextpuyeckas uenb. CHma  Toka. DIIEeKTPHYECKOe  HalpshKeHUe.
ConpoTtnsnenue NpoBoxHMKa. YENbHOE CONPOTHBNCHHE BemecTBa. 3axoH Oma
Ans y4yacTka uend. [locnemoBatensHoe W MapamiensHOe  CoeNMHEHHE
MIPOBOIHHKORB.

Pabota ¥ MOIIHOCTE DNEKTPHYECKOrO TOKA. 3aKoH Hoxoyna—/lenua.
ONeKTpHYeCcKHe eIy ¥ HOTPeGUTENH 3MeKTPUIecKoM 3Hepruu B ObITy. KopoTkoe
3aMEIKAHUeE.

IlocTosHABIE  MarHWTHL.  B3awMonelcTBHE  NIOCTOAHHBIX ~ MArHHTOB.
MaruuTHoe none. MarautHoe mose 3eMau M ero 3HaUYeHHe [71s KH3HK Ha 3eMe.
Ombit  Opcresa. MarHuTHOE 1107€  3IEKTPHYECKOr0  TOKA. [Ipumenenue
3JIEKTPOMArHUTOB B TeXHHUKE. JIeHCTBHE MAaTHUTHOTO NOJIS HA MPOBOJAHUK C TOKOM.
OneKTpoABHIaTeNh NOCTOSHHOIO Toka. MCIo/ib30BaHHe 3MeKTpPOABUraTesied B
TEXHHYECKHX YCTPOHCTBAX M HA TPaHCIOpPTe.

Onwitel ®@apanes. fBneHne ssiexTpoMarautHol uHaykuuu. [Ipasuno Jlenua.
JJeKTporeHepaTop. Crnocobsi MOy YEHUS JIIEKTPHYECKOA SHEPTHH.
DAEKTPOCTAHUHH Ha BO30OHOBISEMBIX UCTOYHMKAX SHEPTHH.

Hemoncmpayuu,

INeKTpU3aLUA Tel.
JBa po/ia 9/1IeKTpHUECKUX 3apSOB ¥ B3aHMOIEHCTBUE 3apsyKeHHBIX TEll.
YCTpoHcTBO U AeHcTBUE 3TEKTPOCKONa.
DnexTpocTaTHIeCKas WHAYKLMS.
3aKOH COXPaHEHHUS NEKTPHYECKHUX 3aPAIOB.
IIpOBOAHHKH ¥ TH3NEKTPUKH.
MoaenupoBaHie CUIOBBIX THHHE SNEKTPUYECKOTO IO,
MCTOYHMKH OCTOSHHOTO TOKA.
HeHACTBUS 3NEKTPUUECKOTO TOKA.
. DNEeKTpHYECKHUH TOK B )KUIKOCTH.
. 'a3oBbIit paspsa.
. U3Mepenne cHiIbI TOKa aMIIEpMETPOM,
. I3MepenHe 3MeKTpHYECKOro HANPSHKEHNS BOJTETMETPOM.
. PeocTar u Marazus conmpoTHRIICHHIA.

L B NN R W N
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15.
16.

17
18
19
20
21
22
23
24

25

BiauMmoneiicTBrE MTOCTOSHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3/Ie/IeHAs MONOCOB MATHUTA.

. MonenupoBaHie MarHMTHBIX MMOJieH TIOCTOAHHBIX MarHHTOB.

. OmeIT DpcTena.

. MaruuTHOe noje ToKa. JJeKTPOMarHuT.

. JlelicTBMe MArHHTHOTO TI0JI HA IPOBOJHHK C TOKOM.

. DneKTpoABHraTelNb NOCTOSHHOTO TOKA.

. Uccnenopanue ABIEHHS IEKTPOMAarHUTHON HHAYKIHH.

. OnpiTel @apanes.

. 3aBHCHMOCTh HamnpaBlieHUd HWHAYKUMOHHOTO TOKa OT YCIOBHHM €TO0
BO3HHKHOBEHMUA.

. DIieKTpOreHepaTop MOCTOAHHOTO TOKA.

JlabopamopHsie pabomsl U OnbiNtbL.

1.

o oW

10.
11.

12.

13.

14.
15.

16

OmeiThl 1O HAOMIOAEHWIO DSIEKTpU3alUud Tel HWHIyKUuHeH W Mpu
COIPUKOCHOBEHUH.

HccnenoBanue AEUCTBHA 3EKTPUHUECKOIO IMOJii HAa MPOBOJHHKH H
JTAIEKTPUKH.

C6opxa ¥ IpoBepKa paboTs! JNEKTPUIECKOH LENH MOCTOAHHOTO TOKA.
M3mepeHue H peryTMpOBaHHE CUIILI TOKA.

M3MepeHue H peryTipoBaHHe HAMPSKSHUS.

HccienoBanie 3aBUCHMOCTH CHIIBI TOKa, MAYILIET0 Yepe3 pe3sucTop, OT
COINPOTHBIIEHUA PE3UCTOPA ¥ HANIPSXKEHHUS HAa PE3UCTOPE.

OneITH, ACMOHCTPUPYIOLIHE 3aBUCUMOCTD BIEKTPHIECKOro
COMPOTHB/EHHUS MPOBOJHHKA OT €ro JUIHHBL, IUIOLAAH TOMEPEIHOrO
ceueHusl U MaTepHala.

IlpoBepka mpaBiia CIOKEHHS HANPSKEHHA IPH NOCNAEAOBATEILHOM
COeJIUHEHHH JBYX PE3HCTOPOB.

[IpoBepka MpaBWia IS CUIbI TOKA MpPH [ApajnelbHOM COCAHHEHHH
PE3UCTOPOB.

Ornpezenenne paboThl 3MEKTPUYECKOrO TOKa, UAYILIEro Yepes pesucTop.

OnpefeneHre MOLIHOCTH 9JEKTPHYECKOTO TOKA, BbIAENsIeMOH Ha
pe3ucTope.

WccnenosaHie 3aBHCHMOCTH CHJIBI TOKa, MIAYILETO Hepe3 JIaMIO4KY, OT
HanpsHKeHUs Ha Hell.

Onpenenenne KI1J1 narpesarens.

HccnenoBaHHe MATHUTHOTO B3aMMOJEHCTBHS NOCTOAHHBIX MarHUTOB.
W3yyeHne MarHMUTHOrO TMOJS TIOCTOSHHBIX MAarHHTOB TIpH  HX
00beAMHEHAU U pa3ieIeHHUH.

. MUccnenoBanue OeHCTBHA 3MEKTPUHECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

11



17. OnBITBI,  JEMOHCTPHPYIOLIME 3aBUCHMOCTH  CHIIBI B3aUMOICHCTBHS
KaTylKd C TOKOM M MAarHWTa OT CHIBl TOKA M HANpPaBIEHHS TOKA B
KaTylike.

18. M3y4eHne AeHCTBHS MarHUTHOTO NOJA HA MPOBOLHUK ¢ TOKOM.

19. KoHCTpYyHpoBanye 1 H3yueHue paboThl 3MEKTPOABUraTeNs.,

20. 3mepenue KIT/1 anektpoasurareibHON yCTaHOBKH.

21. OTBITBL 10 MCCTIENOBAHUIO SBIEHMS 3NIeKTPOMATHATHOM HHIYKUMH:
HCCNEIOBAHME W3MEHEHHH 3HAYeHMs U HaNpaBleHHd HHAYKLIHOHHOIrO
TOKA.

9 KVIACC

Paspnen 8. MexaHH4yecKue AABIEHHS.

Mexanuyeckoe JBuwkenne. MartepuansHas Touka. CucTeMa OTCUETa.
OTHOCHTENLHOCTE MEXaHHYECKOTO JBHXEHHS. PaBHOMepHOe IPAMOIIMHEHHOE
ABkeHUe. HepasHoMepHoe npsmoruHeiiHoe newxenre. CpelHss U MCHOBEHHAs
CKOPOCTH TeJ1a [IPH HEPEBHOMEPHOM JIBHIKEHUH.

Yckopenne. PaBHoyckopenHOe mnpsiMonuHeliHOoe mABHxeHue. CBOGOJHOE
najeHue. OneiTel ['anunes.

PaBHOMCpHOE IBIXEHHE MO OKPYXHOCTH. Ilepuop M yacToTa oOpanieHHs.
Jlunelinas u yrinosas ckopocTH. LIeHTpOCTpeMHUTENBHOE YCKOPEHHE.

Tlepsriii 3axon HetotoHa. Bropoii 3akon Hetotona. Tpetuit 3axon HeloToHa.
TpuHOUI CyAepIIO3UHH CHIT.

Cuna ynpyroctu. 3akoH I'yka. CHila TpeHHS: cHlla TpeHHS CKOJIbKEHHS, CUia
TPEHHA [I0KOS, IPYTrie BUALI TPEHHS.

Culla TAXKECTH W 3aKOH BCEMHPHOTO TArOTEHMA. YCKOPEHHE CBOGOJHOIO
nageHud. JIpwxkenne nmaneT Bokpyr ConHna. IlepBas KOCMHYeECKas CKOpPOCT.
HeBecoMOCTh U IieperpysKxm.

PaBHOBecHe MartepuanbHOM Touku. AGCOMOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOIO Tela ¢ 3aKPeNNEHHOM OChlo BpallieHus. MoMeHT cuibl. LIeHTp TsxkecTH.

Wmnynsc tena. MaMenenue ummynsca. VIMIynsc Cuiibl. 3aKOH COXpaHeHMs
uMIlynbca. PeakTHBHOE ABHXKEHHE.

Mexannveckas pabora W MOUHOCTb. PaboTa CHI TSAXECTH, YNPYTOCTH,
TpeHUs. CBsA3b SHepruM u paboThl. [loTeHIHANbHAS JHEPTUA TeNa, IOJHATOrO HAI
NOBEPXHOCTHIO 3eMiu. [ToTeHUManbHAs SHEPTHs ckaTol npyxunsl. Kiunetnueckast
3Heprus. TeopemMa O KMHETHUECKOH 3HEPIrWH. 3aKOH COXpPAHEHMs MEXaHUYECKOM
JHEPTHUH.

Hemoncmpauuu.

1. HabmronieHue MexXaHHYECKOTO JBH/KEHHA Tejla OTHOCHUTENBHO Pa3HBIX TeJ

OTCYETA.
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o koW

10.
11.
12.
13,
14.
15.
16.

CpaBHeHHe myTeli H TPaeKTOPUH IBIMXKEHMS OJHOTO M TOrO e Tela
OTHOCHTEJIEHO Pa3HBIX TeJ OTCUETa.

H3MepeHHe CKOPOCTH H yCKOPEHHUS NIPSMOTHHENHOTO IBHKEHHUA,
HccrenoBanue npH3HaKOB PaBHOYCKOPEHHOTO IBHYKEHHUS.

Habmoaenne nBMxeHUs Tea N0 OKPYKHOCTH.

Habmnionenne MexaHHYECKUX ABIEHUH, IPOUCXOIALIIMX B CHCTEME OTCHETA
«Temexxka» npu e paBHOMEDHOM M  YCKOPEHHOM JIBHIKEHHM
OTHOCHTEJBHO KabuHeTa (hu3MKH.

3aBHCHUMOCTD YCKOpPEHHA TeNa OT Macchl Tela u JEHCTBYIOWIEH Ha Hero
CHIIBL.

Habnronenne paBeHcTBa CHll IPY B3aHMOAEHCTBUH Tell.

HM3menenne Beca Tena Mpy yCKOPEHHOM ABHKEHHH.

INepenada uMItynbca pu B3aUMONEHCTBHY Tl

[IpeoGpazoBanust 3HEPTHUM MPU B3aHMOJEHCTBUH TeL.

CoxpaHeHue MMITyTBCa IPH HEYTIPYTOM B3aUMOIEHCTBHH.

Coxpanenne umImybsca npy abCoI0THO YIPYTroM B3aUMOLCHCTBHH.
Habimroienne peakTHBHOTO IBHXEHMS.

Coxpanenue MexaHHYeCKOH SHepruy IPH CBOOOTHOM IT4[iCHUH.

CoxpaHenne MexaHHYeCKOH SHEPTHH NPH ABHIKEHHU TeNa MO RelcTBUeM
HPYKWHBI.

/labopamopusie pabomot u onsimet.

1.

Kouctpynposanue Tpaxta mms pasroma m mansHeifwero PaBHOMEPHOTO
JABHIXEHHA LIAPUKA WIIH TEIEKKH.

Ornpenenenue cpeliHeil CKOPOCTH CKOBKEHUS Opycka WM JBHXKEHHS
LIapHKa 10 HAKIOHHOM IIOCKOCTH.

Onpenenenne yckopeuus Tema npu PaBHOYCKOPEHHOM [BHKEHHH TIO
HaKJIOHHOM NIOCKOCTH.

VlccnenoBanne 3aBHCHMOCTH IyTH OT BpeMeHM MPH  PaBHOYCKOPEHHOM
ABIKEHHUH 6e3 Ha4albHOM CKOPOCTH.

IIpoBepka runotess:: ecnm npu PaBHOYCKODEHHOM [JBHKEHMHM Oe3
HAYaNTbHOH CKOPOCTH IIyTH OTHOCSATCA KaK DA HEYSTHBIX YHCEN, TO
COOTBETCTBYIOLIHE MIPOMEXYTKH BPEMEHH OJIMHAKOBEI,

ViccnenoBanue 3aBHCHMOCTH  CHIIBI TPEHHA CKOJNBKEHHS OT CHIbL
HOPMaJILHOTO JaBlIeHHS.

Onpenenenne kospduumenta TpeHus CKOMbKEHHUS.

Onpeznenenye ECTKOCTH HPYKHHBL.

Onpenenenne paGoThl CUIIBI TPEHHUA MpH PaBHOMEPDHOM IBHKEHHH Tena
IO FOPH30HTANBHOM NOBEPXHOCTH.
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10. Onpeneneande paGoTHI  CHJIBI  YNIPYrOCTH npy moabéMe rpysa ¢
HCII0JIB30BAHHEM HEIIOABH)XHOTO M ITOABHIKHOTO OJIOKOB.

11. MI3y4yeHune 3aKkoHa COXPaHEHHUS IHEPIHH.

Pasnen 9. Mexanuueckne xo/1e6aHuSA U BOTHBI.

KonebatenpHoe mpikerne. OCHOBHbIE XapaKTePHCTHKH KoJeGaHHil: nepuon,
HacTOTa, aMILIUTYa. Martematuuecknii 1 Ipy>KHHHBIHA MasTHHKH. IIpeBpainenue
3HEPTHH NPH KONedaTeTbHOM ABHKEHUH.

3atyxalomme  xoneGauus.  BriHyXneHHole  konebanms.  Peszouanc.
Mexannyeckre BonHbel. CBOMCTBA MeXaHMYECKHX  BOJH. IIpononbubie u
MonepeyHble  BOMHBL  JlnMHA BONHBI M CKOPOCTH €€  PaclpOCTPAHCHHUA.
MexaHu4eckue BOJHbI B TBEPIOM TeNle, CeHiCMHYECKHE BOJIHbI,

3Byk. I'poMKOCTb 3ByKka U BbIcoTa ToHa. OTpaxeHHe 3ByKa. WHndpasByk u
YIBTPa3BYK.

Hemoncmpayuu.

1. Habnronenue koneGaHuii Ten mon AelCTBHEM CHIBI TSKECTH M CHILI
YIPYTOCTH.

Ha6umronenue konebanuii rpysa Ha HUTU U HA TIPYKHHE.

Ha6nronenue BbIHYKICHHBIX KOJEGaHMI ¥ pe3oHaHCca.

PacripocTpaHeHue NpooITbHEIX M HONEPEYHBIX BOJIH (HA MOJETH).

HabmoneHue 3aBUCHMMOCTH BBICOTBI 3ByKa OT YaCTOTBL.

AKyCTH4eCKHii pe30HaHC.

Jlabopamopnueie pabomot u onvimot.

1. OmpeneneHvie YacTOTBl W MEpHOAa KOJEOAHHH MAaTeMAaTHUYECKOro
MasgTHHKa.

S A T

2. Onpenenenue 9acTOThI U NepuoAa KoneGaHuii Mpy>KMHHOTO MasTHHKA.
3. Hccnenosanue 3aBHCHMOCTH Tiepuoaa KoleGaHuil MOABEIEHHOIO K HUTH
rpy3a OT JJIMHbI HUTH.
4. Hccnenosanue 3aBUCHMOCTH NEpUOA KOJTeOaHHI Py KHHHOTO MasTHUKA
OT MAacchl rpysa.
5. Ilposepka He3aBUCUMOCTH NepHoaa KoJeOaHWi rpy3a, MOJBELUIEHHOIO K
HHUTH, OT MaccChl Ipy3a.
6. ONbiTE, JEMOHCTPHUPYIOLME  3aBUCHMOCTh TIepHOAa  KojebaHHil
OPY>KMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHEIL,
7. HMsmcpeHnue yckopeHus CBOGOIHOTO HaJeHuUs.
Pasaen 10. DnekTpoMarHHTHOE NOJI€ H JIEKTPOMATHHTHLIE BOJIHBI.
DJEeKTPOMAarHHTHOE  TI0fe.  DNEKTPOMarHMTHhle  BoJHbL  CBoifcTBa
JNIEKTPOMArHUTHBIX BOJH. Illkana 3nmexkTpoMarHWTHBIX BOJIH. Mcmonb3oBaHue
3NMEKTPOMATrHUTHBIX BOJIH AJs COTOBOM CBA3H.
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DneKTpoMarHuTHas npupoma cBeta. CKopocTh cBera. BoJHOBEIE CBOMCTBa
CBeTa.

Hemoncmpayuu.

1. CBoOHCTBa 3NEKTPOMAarHHTHBIX BOJIH.

2. BouHoBBIe cBOliCTBA CBeTa.

Jlabopamopnsie pabomst u onsimel.

1. M3yuyeHue CBOHCTB 3JM€KTPOMArHUTHBIX BOJH C TIOMOILIBK) MOOGHILHOIO

TenedoHa.
Pazgen 11. CBeToBbBIC SIBJEHHA,
JlyueBas MOJielb CBeETA. NcTouyHUKH CBeTa. [TpsMonuneitnoe

pacnpoctpaHeHne cBera. 3atMeHus Connna u Jlynsl. Otpaxkenue cBeta. [1nockoe
3epKanio. 3aKOH OTpaXKeHUS CBETA.

IIpenomnenne cBeTa. 3aKOH TIpeNOMIEHHs cBeTa. [lonHOe BHyTpeHHee
OTpa)keHHe cBeTa. Fcnonp3oBaHme TOMHOTO BHYTPEHHETO OTPAKEHHSA B
ONTHYECKUX CBETOBOMAAX.

Jlnaza. Xoa nyded B nmHze. OntHyeckas cHcTema ¢oToanmapara,
MHKpOCKONa M Tejleckoma. Ia3 kak onTHyeckas cucTeMa. BIU3opykocTh H
IaIbHO30PKOCTb.

Paznmoxenue ©Oenoro cBera B cmektp. Omnbitel Helotona. ChoxeHue
CIEKTPanbHBIX LBETOB. JJucnepcus ceera.

Hemoncmpauuu,

[ IpssiMonuHeHHOe pacnpocTpaHeHHe CBETa.

OTtpaxenue cBeTa.

Ionyuenne nzobpaxeHHH B INIOCKOM, BOTHYTOM M BBIMYKJIOM 3epKaiiax.
Ilpesomnenue cpeTta.

OnTuyeckuit ceeToBO.

Xon nmyueii B cobuparoieit jmuse.

Xog my4eil B paccenBaloei THH3e,

[Monyuenre u3o6paxeHHit ¢ TOMOLIBIO TUH3.

Hpunuyn aedcTBHs oToanmapara, MUKPOCKONA U TelecKorna.
10. Mopens rasa.

11. Paznoxenue 6eoro ceera B CIIEKTP.

12. ITomy4yenue Genoro cBeTa npH CIOXEHUH CBETa Pa3sHbIX I[BETOB.
Jlabopamopnsie pabomst u onvimst.

1. HccrenoBanve 3aBUCHMOCTH YA OTP&KEHHs CBETOBOI'O JydYa OT yIUia
HagcHus,

Lo Ny kW N e

2. M3ydeHue XapaKTepHCTHK H300paxxeHHs IPEAMETA B IIOCKOM 3epKale.
3. Mccnenosanue 3aBHCHMMOCTH yIila IPeOMIIEHUs CBETOBOTO JIyya OT yIiia
NajeHus Ha FPaHMLIEe «BO3LYX~CTEKIION,
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4. ITomyuenue u300paskeHHi ¢ MOMOILBIO COOMPArOIIEil JIMH3EL.

Onpenenenne GoxycHOro pacCTOSHHS ¥ ONMTHYECKOH CHIIBI cOGHpalOILeit
JIMH3BL.

6. ONBITEI 10 Pa310KEHHIO OJIOro CBETa B CIEKTP.
7. ONBITEI TI0 BOCIIPHATHIO LIBETA NPEIMETOB NPH MX HAaOIIOIEHWH 4depes
LBETOBbIE (DUTBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHS.

Oneitel Pezephopna u minaHerapHas monens aroma. Mogeas atoma Bopa.
Hcnyckanue ¥ nornolueHue ceeta atoMoM. KanTe!. JluHeiiuaTeie CrIeKTpEI.

PannoakTuBHOCTE. Auba-, OeTa- U ramMMa-uznydeHus. CTpoeHHe aTOMHOIO
sanpa. Hyknonnas Mogens artomHoro smpa. HMzotombl. PaguoakTHBHEIE
npespaiienus. Ilepron nonypacrana aTOMHBIX sSaep.

SnepHble peakuuM. 3aKOHBI COXPAaHEHHS 3apsIOBOTO M MAacCOBOIO YHCEJ.
DHeprus CcBA3M aTOMHBIX ffep. CBfA3b Macchl M JHeprud. Peaknuu cHHTe3a |
nenenus aaep. Mictounukn sueprum ConHua v 3BE31.

Anepnas sHepretuka. JledCTBHSE paaMOaKTHBHBIX H3MYUEHWUH Ha IKUBBIC
OpraHM3MBl.

Hemoncmpauuu.

1. CHeKTpsl U3TyYeHHUS U MOTJIOIEHUS.

2. CnexkTpsl pa3NnAYHBIX Ta30B.

3. CnexTtp Bogopoaa.

4. HabmopeHue Tpekos B kKaMmepe BHIbcoHA.

5. Pabora cuéTurKa HOHH3MPYIOILMX H3MyYEeHUH.

6. Permctpanust u3nyueHns NPUPOIHBIX MUHEPAJIOB H NIPOAYKTOB.

Jlabopamopueie pabomer u onvimol.

1. HabmoleHne CIUIOWHBIX ¥ JIMHEAYAThIX CIIEKTPOB U3y YEHHS.

2. UccnenoBanue TpekoB: HU3MepeHHE JHEPrUM HACTHILI M0 TOPMO3HOMY

nyTH (1o potorpadusm).

3. MsmepeHue pannoakTHBHOTO (OHA.

[HoBTOpUTENLHO-0000LIAIOIMI MOAY1b.

[ToBTOpHTENBHO--0000ma0IINI MOTY b IPeIHA3HAYCH /IS CHCTEMAaTU3aHK
U o0o0lIeHUss NPeIMETHOIO  COJACpXaHMA W ONbITa  JEATEIbHOCTH,
npUoOPETEHHOTO MIPU U3YHEHHH BCErO Kypca (PU3MKH, a TaKXKe 1A [IOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy N0 ¢u3uke i oOyuaroluxcs,
BEIOpaBIIMX 3TOT y4eOHBIIN peaMeT.

[lpy u3ydyeHUW AaHHOrO MOIYJS PEaANU3yHOTCAd U CHCTEMATH3IMPYIOTCS BHIbI
JEATENHHOCTH, Ha OCHOBE KOTOPBIX 00eCre4YHBaeTCs JAOCTIKEHHE NIPEIMETHBIX U
METAlpPEJMETHBIX  IUIAHUPYEMBIX  pe3yabraroB  oOyueHHs, (opMHpyeTcs
€CTEeCTBEHHOHAYYHas] IPaMOTHOCTBh: OCBOEHHE HAy4HBIX METOAOB HCCIIEJOBAHUA
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ABNEHUH TIPUPOABI M TEXHUKU, OBJaJeHHE YMEHMAMH OOBACHATh (DU3UHECKHEe
SIBICHUS, TIpAMEHSI1 MONyYeHHblE 3HaHWA, pellaTh 3aJadyd, B TOM UHCHC
KaueCTBEHHBIE U 3KCIIEPUMEHTANBHEIE.

TIpyHUMNIHAIBHO NEATEIBHOCTHBIH XapakTep AaHHOTO pas/ieNna peamu3yercs
38 CY4€T TOro, 4YTO OOY4YaloLIMeCs BBIIOJHAIOT 3alaHus, B KOTOPBIX WM
npeaaraeTcs:

HA OCHOBE IIOJNy4eHHBIX 3HAHMH paclo3HaBaTh M HAY4YHO OOBACHATEH
busnyeckye ABJICHHS B OKpYXalOLIEH Npupo/ie U MOBCeTHEBHOM XKH3HM;

HCIIO/Ib30BaTh HAyYHbIE METO/Ibl MCCIIEIOBaHUs (HHIUUECKHX SBICHUMH, B TOM
YKCIIe 115 IPOBEPKYU THIIOTE3 U MONyUYEHUS TeOPETHYECKHX BLIBOJIOB;
OOBACHATL Hay4YHBIE OCHOBBI Haubolee BaXKHBIX JOCTHXXEHHI COBPEMEHHBIX
TEXHOJOTHH, HAPHMEP, TIPAKTHYECKOr0 UCTIONB30BAHUS PA3NIMUHBIX HCTOYHHKOB

SHEPrHy HA OCHOBE 3aKOHA NPEBpPAllCHUS U COXpaHEeHUs BCEX U3BECTHBIX BUIOB
DHEPTHH.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI TIPOTPAMMBI IO
P®U3UKE HA YPOBHE OCHOBHOI'O OBILEI'O OGPA3OBAHMUS

V3yuenue Qu3MKi Ha ypOBHE OCHOBHOTO 0O6IIEro oGpa3zoBaHus Hanpa,JeHO
Ha JOCTHXXCHHE JTHYHOCTHBIX, METATIDEAMETHBIX M IPEIMETHBIX 06Pa30BaTeNbHbIX
PE3yNBTATOB.

B pesyibrate usydeHus Gpu3MKY HA YPOBHE OCHOBHOYO 0BINEro 06pazoBanus

y obyuatorierocs 6yayT chOpMHPOBaHSBI ClleyIOUINE THIHOCTHBIE Pe3yJIbTATH B
4acTH:

¢ 1) naTpHOTHYECKOI0 BOCIIHTAHHSA:

* — TIPOABJICHHE HHTEPECa K HCTOPHH Y COBPEMEHHOMY COCTOSIHHIO POCCHITCKOMH
dU3UYIECKOI HAYKU;

* — LICHHOCTHOE OTHOLLEHHE K AOCTHKCHUAM POCCHICKUX YYEHbIX--(H3UKOB;

* 2) rpamIaHCKOro H 1yXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS:

* — I'OTOBHOCTH K aKTHBHOMY Y4acTHIO B OOCYXIEHHH OOLIECTBEHHO 3HAYHUMBIX
M OTHYECKHX Mpo0JeM, CBA3AHHBIX C IIPAKTUYECKUM IIPHMEHEHHEM
JOCTHXEHUHN QU3NKH;

¢ — OCO3HAaHWE BAXHOCTH MOPA/IbHO--3TUYECKUX NPUHLIUNOB B AEATENLHOCTH
YYE€HOr0; '

¢ 3)3cTeTHYeCKOro BOCIIHTRHHS!

* — BOCIIPUATHE 3CTETHYECKHX KaueCTB (PM3MYECKOH HAyKH: €€ rapMOHUYHOIO
MOCTPOCHHS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HeHHOCTH HAYYHOI0 MO3HAHHUA:

¢ — OCO3HAHME LEHHOCTH (HU3NYECKOH HAYKH KaK MOIIHOTO MHCTPYMEHTa
TO3HAHHKSA MHUpPa, OCHOBBI PAa3BUTHUA TEXHOJIOTHH, BaXKHeHlIed COCTaBNIOIIESH
KYJBTYPbI;

e — DPa3BHUTMEC HAy4HOH JIO003HATENRHOCTH, HHTEpEca K MCCiieI0BaTENbCKOM
JNEATENBHOCTH;

» 5) dopMHpOBaHHS  KYJAbTYPHI  300POBbS W  3MOHHOHAJLHOIO
Oaaronosyyns:

* — O0CO3HaHMe UeHHOCTH Oe3omacHoro o0pa3a J>KHM3HH B COBPEMEHHOM
TEXHONOTUYECKOM MHMpe, BaKHOCTH TMpaBui 0e30IacHOro NOBeIeHHs Ha
TPaHCIIOPTE, HA A0pPOrax, ¢ JMEKTPHYECKHMM H TEIUIOBLIM O0OpY/IOBaHUEM B
JOMAIHHAX yCIOBUSX;

» — cHOpMMPOBAHHOCTE HaBHIKa peduieKCHH, MpH3HAHME CBOEro IipaBa Ha
OLIMOKY M TAKOTrO0 Xe I[IpaBa Y APYroro YeNoBeKa,

¢ 0) TPYAOBOrO BOCHIHTAHHSA:

* — QAKTHBHOE Yy4YaCTHE B PELICHHUM NPAaKTUYECKHX 3a1a4 (B paMKaxX CeMbH,

00pazoBaTelbHOH OpraHU3allid, TOPOAa, Kpas) TEXHOJOIHYECKOH K
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COLMANbHOM HAMNpPaBIEHHOCTH, TpeOyoIUX B TOM YHCIE W (PM3MYECKHX
3HAHHIH;

* - MHTEpeC K NIPaKTHYECKOMY H3Y4YeHMIO podeccuii, CBI3aHHBIX C (PU3MKOM;

¢ 7) 3KOJIOTHYECKOT0 BOCTIHTAHHS:

* — OpHEeHTalus Ha NpUMeHeHHe (HM3UYECKHUX 3HaHHH U pelleHus 3a71a4 B
00NacTH OKpy>Kalollledl Cpeisl, NIAHUPOBAHMS IOCTYIIKOB W OLEHKHM MX
BO3MOXKHBIX MOCIENCTBUH AT OKPYKAKIIEH CpejIbl;

* — OCO3HaHMe IN0GANBHOTO XapakTepa SKOJNOTHYECKHX mpobiaeM u myTel mx
pelLlIeHus,;

e 8) ajanTanMH K H3MEHSIOIIMMCHA YCJOBHSM CONHAJBLHOH H [IPHPOIHOi
cpeabl:

* — NOTPeOHOCTE BO B3aMMOAEHCTBHM IIPH BBITIONHEHWH MCCICIOBAHHN |

NPOEKTOB  (HU3MYECKOH HANpPABIEHHOCTH, OTKPHITOCTh ONMBITY M 3HAHUAM
JIPYTHX;

* — TOBBIICHWE YPOBHA CBOEHd KOMIIETEHTHOCTH 4Yepe3 IpaKTHIeCKYo
JAEATEIBHOCTE;

* — noTpeGHOCTE B HOPMUPOBAHMHA HOBBIX 3HAHHI, B TOM 4HCTE GOopMyTHPOBATE
UJIEH, TTOHATHS, FTUIIOTE3bl O QPU3UIECKUX O0BEKTAX U SABICHHSX,

* -~ OCO3HaHHE JeHIUTOB COOCTBEHHbIX 3HAHMH M KOMIIETEHTHOCTEH B 06IaCTH
buzuky;

* — IUIaHHpOBaHHE CBOErO pasBHUTHSA B NPHOODETEHHM HOBBIX (H3HIECKUX
3HAHHH;

* — CTPEMJICHME aHAITU3KPOBATH W BLISBIAThH B3aMMOCBS3H NPHPOEL, OOIIECTBA U
SKOHOMHWKH, B TOM YHCIE C HCIIONB30BaHUEM (DU3HYECKHMX 3HAHMUIL;

* — OLEHKAa CBOMX JEHCTBHH ¢ y4ETOM BIMSHUSA Ha OKPY’KaIoLIyI0 Cpefy,
BO3MOJXXHBIX ITI0OANBHBIX TI0C/IEACTBHIA.

METANPEAMETHBIE PE3YJIBTATBI

B pesyibrate ocsoeHust nporpammel mo ¢usuke Ha YPOBHE OCHOBHOIO
obuiero odpazoBanusa y o6yuaroierocs 6yayT chOpMHUpPOBaHE! MeTaNpeAMeTHbIE
PE€3yIbTaTRI, BKIIOYAIOIIME T03HABATENIBHBIE YHHBEPCANLHEIE YUeBHbIe NeficTByS,
KOMMyHMKAaTHBHEIC ~ yHMBepCalbHble y4ueOHble [eHCTBHA,  perylIsTHBHBIE
YHUBepcallbHble YueOHbIe JAelicTBUS.

TosnaBaTenbHbIE YHHBepCAIBHBIC yueOHble neficTBHA

bazoBrie JOrH4ecKHe JeHCTBHA:
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BBIABIATh M XapaKTepH30BaTh CYIIECTBEHHbHIC [MPU3HAKH OOBEKTOB
(ABNEeHUH );

YCTaHaBIHBATh CYIIECTBEHHBIN NIPU3HAK KIacCU(UKALMY, OCHOBAHHUA ISt
0000111eHHs ¥ CpaBHEHMS,;

BBIABJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PACCMATPHBAEMbIX (haKTax,
JaHHBIX K HaOMIOKEHUAX, OTHOCALINXCH K (HPU3HUECKHM SIBIICHHAM;
BBISIB/IATE IPUYHMHHO--CIEACTBEHHBIE CBA3H TPH M3YUCHUHM (GH3MYECKHX
SBJEHMH W MpOLIeCCOB, A€IaTh BBIBOJBI C HCIOIB30BAHUEM JIEYKTHBHbIX
1 UHAYKTUBHBIX YMO3AKJIIOUCHUH, BBIIBUIATh THIIOTE3Bl O B3aUMOCBA3AX
dH3UIecKUX BEHYHH;

CaMOCTOAITENIbHO BBIOMpaTh crocob pelleHUs YueOHOH (u3H4ecKon
3anavK (CpaBHEHHE HECKONBKMX BapHAHTOB pellleHHd, BeIOop Haubolee
MOAXOAALIErO ¢ YHETOM CAMOCTOSITEIbHO BbIJIC/ICHHBIX KPUTEPHER).

ba3zoBbie HCCIeA0BATEIbCKHE JEHCTBHS:

HCTIONB30BaTh BONIPOCH! KaK HCCIEeOBaTebCKUH HHCTPYMEHT [TIO3HAHHUS;
MIPOBOJUTE [0 CAMOCTOATENBHO COCTARIEHHOMY IIAHY OMBIT, HECIOMKHBIA
¢busryeckuii IKCNepUMeHT, HeGonblIoe UCCACAOBaHKE (U3UUECKOro
ABACHUS;

OLICHWBATH HA TPUMEHHUMOCTH U  JOCTOBEPHOCTh HH(pOpMaLHIO,
MOJyUYEHHYIO B X0OJi€ HCCIeI0OBaHMsI MIIH SKCIIEpUMEHTA;

CaMOCTOSTETBHO (POpMyITHPOBATH 00001LEHNSA ¥ BEIBOAEI 110 pe3ynbTaTaM
npoBefEHHOro HabMoIeH!s, OMIbITa, HCCIIEAOBAHMS,

[IPOTHO3HPOBATh BO3MOXHOE JanbHellliee pa3BUTHE  (PH3HYECKHX
NPOLECCOB, 4 TAKXKE BBIABUIaTh MPEATIONOKEHHs 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX M KOHTEKCTax.

Pabota ¢ undopmanmueii:

IPUMEHATH Pa3InYHbIe METO/bl, HTHCTPYMEHTH! U 3alIpOCHl NPH MOHCKE U
orbope HH(OPMAUUKM WIH AaHHBIX C YYETOM INpeAJOKECHHOH y4yeOHOMH
(dhu3HuecKon 3a1auu;

aHATTM3UPOBATL, CHCTEMATU3NPOBATh U HMHTEPNPETHPOBATh UHGOpMALIUIO
Pa3TUYIHBIX BUJOB U (hOpM NpeACTABJICHUS;

CaAMOCTOATEILHO BBIOHPATh ONTUMANbHYIO GOpMy IpeACTaBICHUA
HHQOPMALlMH W WIMIOCTPHPOBATh peEIaeMble  3aja4l  HECIOXHBIMH
cXeMaMH, JHarpaMMaMu, HHOM rpadUKoH 1 UX KOMOWHALIUSMH.

KoMMyHHKAaTHBHBIE YHHBEpPCATLHbIE Y4eOHbIE 1eHCTBHA:

B Xole 00CYXIeHHs Y4eOHOro Marepuala, pe3yJbTaToB J1abopaTOpHBIX
paboT ¥ MPOEKTOB 3a1aBaTh BOIPOCHI IO CYIECTBY 00CYXAaeMOH TEMBI U
BBICKA3bIBATh HJEH, HalleleHHble Ha pelleHHe 3aJadd U INoJACpXKaHMe
OnaroxenaTeJIbHOCTH O0IIEHHUS;
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CONIOCTAB/IATE CBOU CYXAEHUS C CYKIOCHMAMH JPYTHX V4aCTHHUKOB
auanora, oGHapy1BaTh pa3HYHE U CXOACTBO ITO3HIIHIA;

BBIPaXaTh CBOIO TOUKY 3PE€HMS B YCTHBIX U MUCHMEHHBIX TEKCTAX;
MyGMHYHO IPEACTABIATE Pe3yIbTaThl BBIIONHEHHOTO QH3MUECKOro ONbITa
(9KCIIEpHMEHTA, HCCIIeJOBAHHS, IPOEKTA);

MMOHHMaTh W HCIOJL30BAaTh  NpPEUMYINECTBA  KOMaHJAHOM U
HHIHBUIYalbHOH paboThl IIpH peICHHH KOHKPETHOM (PH3MUECKO
ApodsieMsl;

NPpHHUMAaTh LEJH COBMECTHOW NIESTENBHOCTH, OPraHW30BhLIBATh NelCTBHs
Mo e€ NOCTIKEHWIO: paclpefieaTh pPONH, O00CYKIaTh IPOLECCH W
Pe3yNBTaThl COBMECTHON paboThl, 0600111aTh MHEHHS HECKOJBKHX JTIO/Ei;
BBINIOJIHATE CBOIO HacTh paboThl, JOCTUIas KaueCTBEHHOTO PE3YNbTaTa I1o
CBOCMY HANpPAaBICHHI0 W KOOPAMHHPYSA CBOM JEHCTBHS C [pyTMMH
YNeHaMH KOMaH/Ibl;

OLUCHHMBATh Ka4eCTBO CBOCrO BKJIaAa B OOLIMA MPOAYKT 1O KPHTEPHSM,
CaMOCTOATENBHO CHOPMYTHPOBAHHBIM YYACTHUKAMH B3aHMOIEHCTBHA.

PeryastuBHbIe yHHBepcanbHble yueGHbIe JelicTBHA

CamMoopranunsanus:

* BBIABIATE NPOOJIEMBbI B XM3HEHHBIX H YYeOHBIX CHTYaLHAX, TPeOYIOIIMX

IUT pelieHns PU3HYECKHX 3HAHUIA;

OPHCHTHPOBAaTECA B Pa3sNUYHBIX IOAXOAAX [NPHMHSATHA  pelIeHHi
(MHIOMBHAYaNbHOE, NPUHATHE pelleHHs B TPYIIE, IPHHATHE pelieHuii
rpynnoii);

CaMOCTOSATENILHO COCTABNATE AJITOPUTM peLieHus husHyeckoit 3aaaum win
[IlaHa HMCCICMOBAHMA C Y4ETOM HMEIOILXCH PECYPCOB U COGCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh MPEaraeMbie BAPUAHTHI PELIEHHI;

e JI€naTh BBIﬁOp H 6paT}, OTBETCTBEHHOCTD 3a pelleHHUE.
CaMOKOHTPOJlb, 3MONHOHAJIBHBIH HHTELIEKT;

AaBaTh ICKBAaTHYIO OLIEHKY CUTYAUMH K [IPE/UIarath (UIaH €& H3MCHEHUS:
OOBACHATD MPUYHHBI  JOCTHXKEHHUS (HEJOCTHXEHUs)  pe3yJ]bTaToB
ACATESIBLHOCTH, 1aBaTh OLEHKY NPHOOPETEHHOMY OIBITY;

BHOCHTb KODPEKTUBEI B JEATENBHOCTh (B TOM YHUCIE B XO/A BINOIHEHUS
(PU3UUECKOr0  HMCCNEIOBAaHHS MM IIPOEKTa) HA OCHOBE HOBBIX
OOCTOATENBCTB, H3MECHUBLIMXCS CHTYALHI, YCTAHOBJICHHBIX OUIMOOK,
BO3HHKIIHKX TPy AHOCTEI;

OLUEHHUBATL COOTBETCTBHE pe3ynbTaTa UeiiM H YCIOBUSM;
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CTaBHTh Ce0sl Ha MECTO JIpyroro 4ejqoBeKa B XOZe Clopa WM JHCKYCCHH
Ha Hay4HYIO TeMY, DOHMMAaTh MOTHBBI, HAMEPEHHS U JIOTHKY APYIoro;
IPH3HABATh CBOE MIPABO Ha OLIMOKY [pH pellieHHH (PM3MYeCKUX 33734 WK
B YTBEPXKIEHHAX HA HAay4YHbIE TEMbI K TAKOE e MpaBo APyroro.

IIPEAMETHBIE PE3YJIBTATBI

K koniy obyuenus B 7 K/1acce OpeMeTHbIE pe3yibTaThl Ha 6a30BOM YpOBHE
JOJDKHBI OTPaXKaTh C(POPMHUPOBAHHOCTD Y 00YYAIOUUXCS YMEHHIA:

HCIIONB30BAaTh  IOHATHA: GU3IUYECKHEe M XMMHYECKHE  SBJIEHHS,
HaONIoJeHre, 3KCIIEPUMEHT, MOJENb, THIIOTe3a, eIHHUUbL (U3MUECKHX
BEJIMYHH, aToM, MOJIEKYIla, arperaTHbie COCTOSHUS BellecTBa (TBEpioe,
KUOKOE, ra3zoo0pa3sHOe), MeXaHHUecKoe JBWXKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMpPAMOJIMHEHHOE), TpaeKTOpHs, pPaBHOACHCTRYIOIIANL
cuna,  gedopMaums  (yopyras,  IJIacTH4yecKas),  HEBECOMOCTb,
COOOIIAIOIIHECS COCY/IbI;

pasnuuaTh ABJIeHUs (AudQy3us, TEILIOBOE IBUXEHHE 4YacTHI] BEUIECTBa,
paBHOMEPHOE  [BHJKEHHE, HEPaBHOMEPHOE  JBIDKEHUE, HHEplHs,
B3aUMOJICHCTBUE Tel, paBHOBecHe TBEPABIX TeNl ¢ 3aKPEeIUIEHHOH OCBIO
BpallleHHs, Iepelaya MAaBieHUs TBEPABIMM TeNaMH, KHIKOCTAMH H
razamMu, arMocdepHoe IaBleHHe, TJIaBaHHE TeJl, MpPEeBPALICHNA
MEXaHUYECKOH 3HEpruM) Mo OMUCAHWI0 UX XapaKTepHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PH3UYECKOE ABICHUE;
pacrio3HaBaTh TPOABJICHHE HM3YYEHHbIX (U3MYECKUX  ABJICHUH B
OKpyJKalolieM MUpe, B TOM uMcle ¢U3UYecKHe SBIEHHs B TNpUpOTE:
IpPUMEPBI ABUXKEHHA C Pa3jHYHBIMH CKOPOCTSMHM B XHBOH W HEXHUBOH
npUpoje, OeicTBHEe CUJIBI TpeHHS B TIPUPOJE W TEXHHUKE, BIHSHUE
aTMOC(EepHOro AaB/ieHHs Ha KUBOM OpraHu3M, IjaBaHue pbI0, phiYard B
Tejie YelloBeKa, [IPH ITOM IEPEBOJANTEh NPaKTHUECKYIO 3a7auy B yUeOHY1o,
BBLIENATH CYLIeCTBEHHBIe CBOHCTBA (MPHU3HAKH ) QU3UUECKHX SBIICHHIH;
ONMCHIBATh H3YYE€HHEBIE CBOWCTBA Tell U (PH3MYECKHe SABICHHS, UCIIONb3YS
¢u3nyecKue BenHYMHBI (Macca, 00BEM, IUIOTHOCTH BelIECTBa, BpeMs,
yTh, CKOPOCTb, CPEHA CKOPOCTh, CHIIa YNPYTOCTH, CHIIA TAXKECTH, BeC
TeNa, CHUIa TpeHWs, JaBleHHe (TBEPIOro TeNa, >KUIKOCTH, ras3a),
BBITAJIKUBAIOIIAA CHa, MEXaHW4eckas pabora, MOLIHOCTB, IJIEHO CHIIBI,
MOMEHT CUJBI, KOIPQUIMEHT TIONe3HOoro JeHCTBHS MEXaHHW3MOB,
KMHeTHYecKas M NOTeHUHAlbHas JHEPrus), NpPH OIHWCAHUW IIPABUIBHO
TPAaKTOBaTh  (H3UYECKHMI  CMBICA  MCIOJIB3YEMbIX  BEIMYMH, HX
0003HAYeHUsT U eJUHULBLl (U3UYECKUX BEIMYMH, HAaXOAUTh (GOpPMYIIBL,
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CBSI3BIBAIOLIME JAHHYIO (H3MUESCKYIO BEIMYMHY ¢ JIPYIMMH BEIMYHHAMH,
CTPOUTH MPAdUKH H3YUEHHBIX 3aBUCUMOCTEN (PH3HYECKHX BENHUIMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MHMECKNC SBICHAS W TIPOLECCHI,
WCITONB3Y MpaBWia CIOXEHH cuil (BAONb OJIHOH npsmoit), 3akoH I'yka,
3akoH ITackais, 3aKOH ApXMMeZa, PABHIO paBHOBeCHs phrdara (Oioka),
«30710TOE TPABHIO» MEXAHWKH, 3aKOH COXPaHCHHS MEXaHW4eCKOH
SHEpTHH, OpH 3TOM [aBaTh CIIOBECHYIO (OPMYNHPOBKY 3aKOHA W
3aIACHIBATE €r0 MATEMaTUIECKOE BEIPAKEHHE;

06BACHATH (PU3MHECKHE ABICHHSA, IPOLIECCHI M CBOMCTBA TENI, B TOM YHCIIE
W B KOHTEKCTE CHTyanud HpaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa:
BBISBJATH TPHYMHHO--CECTBEHHBIE CBS3H, CTPOUTH 00bACHeHHe u3 12
JIOTMUECKUX IIAroB ¢ Oropoi Ha 1-2 W3ydeHHBIX CBOMCTBA PUIMUECKHX
ABJIeHUH, PU3NIECKAX 32KOHA HIIH 3aKOHOMEPHOCTH;

peliats pacuéTHsie 3adauM B 1-2 JeHCTBHA, MCIOMB3YS 3aKOHbI H
GOpMyJIbI, CBA3BIBAIONIME (U3MYECKUE BeNU4YMHBI: HA OCHOBE aHanu3a
YCITOBHS 3a/a4H1 3aMUCHIBATH KPATKOE YCTIOBHE, TOACTABIATD (PU3HISCKHE
BEJIMYMHE B (POPMyNBl U IPOBOAMTEL PACYETH, HAXOAUTh CNPABOYHBIE
HaHHBIE, HEOOXOAMMEIE I pelleHHUs 3a]a4, OLEHUBATh PeANUCTHYHOCTD
NOJay4eHHOH QH3MYecKON BETHYHHEI,

pacro3HaBaTe NPOONEMBI, KOTOPHIE MOXHO pPEHIUTh NpY MOMOLIK
(GU3NIECKHX METONOB, B ONIHCAHHM MCCIIEIOBAHNA BBIIENIATh IPOBEPIEMOE
npeanojiokeHre  (rUmoTesy),  pasIuM4aTh M MHTEPIPETHPOBATH
NONy4eHHBIH pe3yNbTat, HAXOAWTh OWMOKA B XOAe OMBITA, JAe€NaTh
BBIBO/IBI TIO €T0 pe3ybTaraM;

NPOBOAMTE ONBITHL MO0 HAOMIOJCHHIO QM3MYECKHX SBICHUM WIH
(bU3MYECKHX CBOICTB Te: hopMyJIUpPOBATh MPOBEPSAEMBIE
TIpeaNONOXKeHH s, COOUPATh YCTAHOBKY U3 IPEJIOKEHHOT0 000py10BaHHUs,
3aMHUCEIBATh XO0Z ONbITa U (POPMYJIUPOBATH BEIBOEI,

BBEIIIOJHATEL NPAMBIE HM3MEPEHHS pAcCTOSHHA, BPEMEHHM, MacChl Teia,
00b&Ma, CwIbl H TeMIepaTypbl € WCIIOJIB30BAaHUEM aHAIOTOBBIX M
1M(pPOBEIX MPUOOPOB, 3ANHCHIBATh IOKa3aHUs TpubOpoB ¢ Yy4ETOM
3alaHHOM abCONIOTHOH MOTPEIIHOCTH H3MEPEHUN,

NPOBOINTE HCCIEIOBAHUE 3aBUCUMOCTH OJHOH (HU3HUECKON BeTUIHHBI OT
ApYyrofi ¢ MCIOJB30BAHHEM MIPAMBIX H3MEPEHHH (3aBHCHMOCTH MYTH
PaBHOMEPHO JBKXYIIETOCsl Tela OT BPEMEHH MABWKEHHS Tema, CHUIIb
TpeHHs CKOJIBKEHHS OT Beca TeJla, KauecTBa 00pabOTKM MOBEPXHOCTEH Tell
Y HE3ABHCHUMOCTH CHMJIbl TPEHHS OT IUIOLIAAN CONTPUKOCHOBCHHUSA TeJl, CHIIb
YIPYTOCTH OT YJ/UIMHEHYs TIPY>KMHBI, BHITATIKHBAIOMIEH CHibl 0T 00BEMa
NOrpyXEHHOM YacTH Tella U OT IJIOTHOCTH JKHIKOCTH, €€ He3aBHCUMOCTH
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OT NMIOTHOCTH TENa, OT MIyOUHEI, HA KOTOPYIO IIOTPYXEHO TENO, YCAOBHI
IUIABAHUSA TeJ, yCIOBHH PABHOBECUs phldara W GIIOKOB), YYacTBOBATH B
IJIAHUPOBAHHK  yueDHOTrO HMccneioBaHus, cOGMpPATh yCTaHOBKY ¢
BBINIONIHATE M3MEPEHHd, Clelys NPENNTOKEeHHOMY IUTaHy, (GMKCHpOBaTh
Pe3yJIbTAaThl TMONYYEHHOH 3aBMCHMOCTH (HU3HYECKHX BEJIMYMH B BHIE
NPE/VIOKEHHBIX TaONHL M TPadQuKOB, AENaTh BHIBOJIBI MO pPe3yJbTaTam
HCCJIEIOBAHHAS,

NPOBOANTL KOCBEHHBIC HM3MEPEHHMS (QU3MYECKNX BeNHYMH (IITOTHOCTE
BELIECTBA JKHUAKOCTH M TBEPIOrO TeNa, CHUIA TPEHHA CKOIBKEHHUS,
AaBIEHHC  BO3[yXa, BHITAIKHBAIOLAd CWia, JeHCTBylomas Ha
MOIPY)KEHHOEC B XKHMAKOCTH TENO, KOI(DQPHIHMEHT MONEIHOrO NeHCTBUS
NPOCTBIX MEXAaHU3MOB), Clefys TPEMIOKEHHON WHCTPYKUMM: INpH
BBITIOJIHEHHH M3MEPEeHHH COOMpaTh JKCIEPHMEHTABHYK) YCTAHOBKY H
BBIUMCTIATE 3HAUCHHE HCKOMOMH BEIHYHHBI;

COOMIONATh NPaBUNia TEXHHKH G€30MacHOCTH ipH paboTe ¢ 1abopaTopHbIM
o0opynoBanueM;

YKa3blBaTk I[IPUHLIMIEl JICHCTBUS NPHOOPOB U TEXHHYECKMX YCTPOMCTB:
BEChI, TEPMOMETp, AHHAMOMETP, COOOWIAIOIINecs COCYAbl, Oapomerp,
pbIvar, NOABMKHEIHM U HEMTOABWKHbBIH OOK, HAKIIOHHAS IJIOCKOCTS;
XapakTepU30BaTh MPWHIMIOBEL JeHCTBUA H3Y4YEHHBIX HPUOOPOB H
TEXHHYECKHX YCTPOWCTB ¢ ONOpOH Ha WX ONHCaHus (B TOM 4HCIe:
NOAUIANHUKY, YCTPOHCTBO BOAONPOBOJA, THJpPABIMYeCKHit Impecc,
MaHOMETD, BEICOTOMED, MOPLIHEBOH HACOC, APEOMETP), UCMOJIB3YS 3HAHUS
O CBOUCTBaX (M3UYECKUX SBIEHHH M HEOOXOAUMBIE QHU3IUUECKHE 3aKOHBI
1 33KOHOMEPHOCTH;

NPUBOOUTL  MPHUMEPbl  (HAaxXOAMTh  WH(pOPMALMIO O  NOpuMEpax)
NPaKTHYECKOr0 HCIOIb30BaHus (GU3UYECKHX 3HAHMH B MOBCEHEBHOMN
KH3HH [Jis obecreyeHns 0e30macHOCTH NpH OOpallieHnH ¢ npubopaMu
TEXHHYECKHMH YCTPOMCTBAMM, COXpaHEHHS 3J0pOBbI H COOJIIOAECHMA
HOPM 3KOJIOTMYECKOTO TOBE/ICHUS B OKpYXaoLeit cpee;

OCYIIECTBIATh OTOOP HWCTOUHMKOB HH(opMaimu B HMuTepnere &
COOTBETCTBUH ¢ 3aJaHHBIM [TOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLIMXCS
3HAHWH ¥ MYTEM CPaBHEHWS pa3lMYHBIX HCTOYHHKOB BhUIEIATD
MHQOpPMaLHIO, KOTOpas ABISAETCS MPOTHBOPEYMBOH MM MOXET ObiTh
HEOCTOBEPHOIA;

HCTIONB30BATH NIPH BBITIONHEHMH Y9eOHBIX 3a/laHUil HayuHO--TIONMYJISIPHYIO
JATEPATYypy  (H3UYECKOrO COAEpPXKaHHUS, CIIPABOYHBIE MaTepHalbl,
pecypcol cetd MHTepHeT, BnafeTh NpuéMaMH KOHCIEKTUPOBAHUA TEKCTA,
npeodpa3oBanys HHPOPMALIMK U3 OJIHOM 3HAKOBOM CHCTEMBI B APYTYHO;
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co3/1aBaTh COOCTBEHHbIE KPaTKHe MUCHMEHHbBIE U YCTHBIE COOOIIECHHS Ha
OCcHOBe 2—3 HUCTOYHHKOB MHGOPMAIIHH (H3NUECKOTO CONEPKAHUS, B TOM
yycle MyONIMYHO AenaTh KpaTKhe cOOOWIEHHsI O pe3y/bTaTax HPOCKTOB
Ui yueOHBIX HCCIeROBaHWH, NP 3TOM TIPaMOTHO HCMOJL30BATh
M3yueHHbpI!i MOHATHHHBIA ammapaT Kypca GH3HMKH, CONPOBOXIATh
BBICTYIUIEHUE NTPE3CHTALIMEH;

IIpH BBITIONHEHMW YYeOHBIX IPOEKTOB W HCCIEAOBAHHH pacTpenensiTh
00s3aHHOCTH B IPYyNNE B COOTBETCTBHHM C TIOCTaBICHHBIMU 3a/adyaMH,
CNIeMUTh 3a BBIIOJHEHHEM IUTaHa [EeHCTBHH, aaeKBaTHO OICHMBATD
COOCTREHHBII BKIAA B  JIeATENBHOCTb  TPYINBl,  BLICTpPaUBaTh
KOMMYHHUKATHBHOE B3aUMO/EHCTBHE, YUUTHIBAS MHEHHE OKPYKAOLINX.

K koHLy o6y4eHus B 8 Kjacce NIpeIMETHLIE PE3YIbTAThi Ha 6a30BOM ypOBHE
JOJKHBI OTpaXaTh cOPMHPOBAHHOCTD y 00yYaOIIUXCS yMEHHU:!

HCIIONIB30BATE TIOHATHA: Macca H pa3Mepbl MONEKYJI, TEMNOBOE NBHXEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHKS BEIIECTBA, KPUCTAJUNIMYECKUE U
amop(Hble TeNa, HACHIMEHHBIH M HEHACHINIEHHBI nap, BIAXKHOCTH
BO3/yXa, TeMIlepaTypa, BHYTpPEHHAA OJHEPrus, TEIUIOBOM [BMraTelb,
3NIeMEHTAPHBIH JIeKTPUYeCcKUii 3apsj, JNMEKTPHYECKOE Noe, IPOBOAHUKH
Y IM3IEKTPUKH, TTOCTOSHHBIHA 3NEKTPHUECKHH TOK, MArHUTHOE TIOJIE;
pa3nuyaTh SABIEHHUs (TETUIOBOE pacllHpeHWe H CXaTHe, TeTulonepenaya,
TEIIOBOE PABHOBECHE, CMauMBaHHE, KAlTWIAPHBIE ABICHHSA, HCTIapeHHE,
KOHAEHCALMSA, IUIaBIEeHHue, KpHCTa/ulW3anus (oTBepieBaHHWe), KHIIEHHE,
Terionepelaya (TEeTUIONPOBOJHOCTD, KOHBEKIIUS, U3JIyUEHHE),
SNEKTPHU3ALUS TeJl, B3auMOACHCTBHE 3aps/ioB, JEHCTBHA 3NEKTPHYECKOro
TOKa, KOPOTKOE 3aMblKaHHe, B3aMMOJEHCTBUE MArHWUTOB, NEHCTBUE
MATrHMTHOIrO 101 HA MPOBOIHHMK C TOKOM, 3JI€KTPOMArHUTHAA MHAYKLMA)
M0 ONHCAHWI0 HX XapakTepHBIX CBOHCTB M Ha OCHOBE OIIhIiTOB,
JTEMOHCTPUPYIOMINX AaHHOe GDU3HYECKOE SABIIEHHE,

pacro3HaBaTh MPOABJIEHUE M3YUYEHHBIX (QH3UMYECKMX ABICHHH B
OKPYXKAalOIEM MHpe, B TOM 4YHClIe (QH3MYECKHME ABIEHHA B IPHPOIE:
[HOBEPXHOCTHOE HATAKEHHE U KanWuUApHbIE SABJICHUS B MPUPOIL,
KPHCTAUIBI B mpupoae, wusnydyenHue CoinHIaA, 3aMep3aHHe BOJOEMOB,
MopcKue Opu3sl, 06pa3zoBaHHe POCHl, TYMaHa, UHes, CHETa, 3JIEKTPHYECKHE
ABIIEHHA B atMocdepe, dIEKTPUYECTBO KUBBIX OPraHM3MOB, MarHHTHOE
nojie 3eMiH, apeiid MONIOCOB, POJb MarHUTHOIO MONA /U1 JKH3HH Ha
3eMIle, NONSAPHOE CUSHHE, [IPU 3TOM [TEPEBOJUTH MPAKTUYECKYIO 3a4aqy B

yuebHy, BBIIENSTh CYIIECTBEHHBIE CBOWCTBA (HpH3HAKH) (PU3HMUECKHX
SIBJIEHUH;
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* ONHCBIBATL U3y4YCHHBIC CBOHCTBA TeN U QU3NYECKHE SBICHHUS, HCHONB3YS
(H3MYECKHE BENMYMHEI (TeMIlepaTypa, BHYTPEHHSS SHEPrUs, KONMYECTBO
TEIVIOTHI, yAeNbHAs TEIUVIOEMKOCTE BellecTBa, YVjielbHas TeIwloTa
NNIABJICHAS, YyJeNbHas TelyioTa NapooOpa3oBaHHs, yaedbHAs TErioTa
CTOpaHUS TOILTHBA, KO3(QOQULUHEHT [OJEe3HOTO JCHCTBHA TeILIOBOI
MAlIKMHBI, OTHOCHTENbHAA BIAXHOCTD BO3/YyXa, dIEKTPUYECKHH 3aps,
CHNa TOKa, EKTPHYECKOE HANpPXKEHHE, CONPOTHBIEHHME IPOBOIHHKA,
YIAENBHOEC  CONPOTUBJICHHE  BelecTBa, paboTa M MOIIHOCTH
IEKTPUYECKOTO  TOKA), TMPH OMNHCAHWM MPABWILHO  TPAaKTOBATH
(QU3MYECKMH CMBICT HCHOB3YEMBIX BENHUMH, O0O3HAUEHHUS M €AHHHULIBI
(QU3MYECKUX BEIMYHH, HAXOMWUTh (OPMYINbI, CBA3BLIBAIOIIAE HAHHYIO
(QHU3MYECKYIO BEJMYMHY € APYTMMH BeJH4YHHAMH, CTPOHTh TIpadiku
H3YUYEHHBIX 3aBUCUMOCTEN (PH3UYECKHX BEJIHMYUH;

* XapaKTEpH30BaTb CBOWCTBA TeJ, (M3MUECKHE ABICHHA U TPOIIECCH,
MCIIO/B3YS OCHOBHBIE MOJOXKEHHS MOJEKYNAPHO--KMHETHYECKOM TeopHu
CTPOSHHS BEIIECTBA, IIPUHLIKAI CYTEPIO3UIHH IoJieH (Ha KadyecTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsiia, 3akoH OMa s ydacTka LIelH, 3aKOH
Joxoyna—Jlenna, 3aKoH CcOXpaHeHMs DSHEPrHM, IIpH STOM JaBaTh
CIIOBECHY1O (DOPMYIHPOBKY 3aKOH4 K 3allUCHIBATL €r0 MaTeMaTHueckoe
BBIpQXXEHHE,

o OOBACHATH (U3MYECKHe HPOLECCHl W CBOMCTBA Ted, B TOM YHCIE H B
KOHTEKCTE CHTYauMi NMpakTHKO-OPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYHHHO-CIIEICTBEHHEIE CBA3KM, CTPOUTE OOBICHEHHE U3 1-2 JJOrHYecKux
maroB ¢ onopod Ha 1-2 u3ydeHHBIX CBOUCTBa GH3UYECKUX SBIEHHH,
(U3NIECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

e pemaTb pacy€THbIC 3adadyd B 2-3 JEUCTBUS, HCIOJIL3YA 3aKOHBI U
(pOpMyJIBlL, CBS3bIBAOLINE (M3HYECKHE BEJIWUYHHBI, Ha OCHOBE aHaIW3a
YCIIOBUSL 3a7ayd 3amnMchblBaTh KpaTKOE YCIOBHE, BHIABIATH HEOOCTATOK
JaHHBIX JUId  pelleHMs 3ajayd, BbOMpaTh 3akoHbl ¥ (GOPMYIEI,
HeoOxomuMble At e€ pelleHHd, NpOBOAWTH pacyéThl H CPaBHUBATH
MOJTyYE€HHOE 3HAYCHUE QU3NIECKOH BETMYHMHBI ¢ H3BECTHBIMHU JaHHEBIMU;

¢ pacmo3HaBaTh INPOONEMBI, KOTOpble MOXHO pEUINTh NpPH MOMOLLH
(GH3HUECKHX METONOB, WCMONB3Ys OMHUCAHWE HCCIEAOBAHMS, BRIIEIATDH
IpoBepsieMOe NpPEJNONOKEeHHe, OLEHMBATH NPAaBHIBHOCTL TOPSAIKa
NPOBEIEHHS HCCIIEIOBAHUA, JIC/IaTh BEIBOJIBI;

e TMPOBOJUTH ONBITHI [0 HAOMIOAEHUIO (U3UYECKUX SBJICHHH HIIH
($HU3MIECKUX CBOWCTB TeN (KamWUISPHBIE SBICHHS, 3aBUCUMOCTh JIABIICHUSA
BO3[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IIPOLIECCa OCThIBAHHS U
HarpeBaHUs MPH M3IY4YCHHH OT L[BeTa H3IyYaromel (Mormnomaroiei)
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TIOBEPXHOCTH, CKOPOCTh HCTAPEHHsl BOABI OT TeMIIEPAaTyphl KUAKOCTH H
IIowWany €€ MOBePXHOCTH, OJIIEKTPH3AUMA Tel ¥  B3auMOIEHCTBHe
SMEKTPUIECKUX  33PSN0B, B3aUMOIEACTBHE TOCTOSHHBLIX MArHUTOR,
BU3yalu3alps MAarHUTHBIX MO NOCTOSHHBIX MAarHUTOB, NEHCTBHS
MArHUTHOTO NOJA Ha NPOBOJHHK C TOKOM, CBOWCTBA 3/eKTPOMArHuTa,
CBOWCTBA  3JIGKTPOJBMIATENl OCTOSHHOTO TOKa): ¢opMyaHpoBath
TIPOBEPAEMBIC NPEATONOKEHHS, COOUPATh YCTAHOBKY M3 [IPeITOKEHHOIO
000pyIOBaHUS, ONUCEIBATE X0 OMBITA H (opMyIpOBaTE BEIBOIHL;
BBITOTHATE  TIPSAMBIE  M3MEPEHHS  TEeMOEPATypbl, OTHOCHTENLHOM
BIQKHOCTH BO3IyXa, CHJBl TOKA, HANPKEHUS C HCIOJIb30BAHHEM
aHaJIOTOBBIX MPHUOOPOB H NAaTYMKOB (UIHUECKUX BEIMYUH, CPaBHHUBATD
PE3yJNbTAaThl U3MEPEHHH ¢ YIETOM 3a0aHHOI a6COMIOTHOL TIOrPEIHOCTH;
TIPOBOIUTE HCCIEN0BAHNE 3aBUCHMOCTH OAHOM (DH3HUECKOM BEIHIHHBL OT
APYrOH C  HCHOJB30BAHHEM  MIPSMEBIX U3MEpPEeHHH  (3aBUCHMOCTD
COIPOTUBACHUSA MPOBOTHHMKZ OT €r0 JUIMHBI, ILIOMAAH MIONEPECYHOTO
CCUCHUA M yNEILHOTO CONPOTUBIIEHHSA BELIECTBA IPOBOJHHKA, CHIIbI TOKa,
MIyIIETO  4Yepe3 NpPOBOJHHK, OT HANPMHKEHUS HA IPOBOJHHKE,
HCCICNOBaHHE  IIOCNENOBATENBHOrO W  [IAPALNENLHOIO  COeNMHEHMUIH
MPOBOJHHMKOB): IUIAHMPOBATh HCCIIELOBAHME, COOHpaTh YCTAHOBKY W
BBIHOMHATE U3MEPEHHA, CleAys MPEeANOXKEHHOMY ILIaHy, bHUKCUPOBATS
PC3yJIbTATEl TIONYYEHHONH 3aBUCHMOCTH B BHAE TaOauL u rpadUKoB,
ACNATE BBIBOJIBI IO Pe3yIIbTATAM HCCIIEAOBAHHUS,

NPOBONIMTh KOCBEHHbIC H3MEPEHHS (UIHYECKUX BeTHYHH (yaenbHas
TETUIOEMKOCTD  BEIIECTBA, CONMPOTHUBIECHHUE OpOBOJHHKA, pabora wu
MOIIHOCTE  3IEKTPUYECKOrO TOKa): MUIAHHPOBATH H3MEpEeHHs, cobupath
SKCNICPUMCHTANIHYIO YCTAHOBKY, Cleys IpeaIokeHHOi UHCTPYKIIHH, H
BBIYHC/IATH 3HAYCHHE BENHYHUHEL;

coBIII0aTh MpaBMIa TEXHHKH 6e30MacHOCTH NpH pabote ¢ 1a6OpaTOpHbIM
0bopy noBaHKEM;

XdpaKTepU30BaTh NPHHLMIB  NEHCTBHS  M3YYeHHBIX npubopoB
TEXHUYICCKHX YCTPOHCTB C OMOPOH HAa WX OMMCAHHS (B TOM wumucrne:
CHCTEMA OTOILICHUS JIOMOB, THTPOMETp, MapoBasi TypOHHa, aMiIlepMeTp,
BOJBTMEID, CYETYHK 3IEKTPHYECKOH 3SHepruw, 3JIEKTPOOCBETUTENbHBIE
NpHOOpPHI, HarpeBaTeNsHEIE SIEKTPONPHOOPE! (IIPHMEPEL), 3NEKTPUIECKHE
NMPENOXPAHNUTEIIM, SIEKTPOMATHHUT, IEKTPOABHIATENh TOCTOSHHOIO TOKa),
HCTIONb3YS 3HAHMA O CBOHCTBaX (IM3UYECKHMX ABICHHH K Heo0X0auMbIe
(PU3HYECKHE 3aKOHOMEPHOCTH;

PAClIO3HABAaTh TPOCThIE TEXHHYECKHE YCTPOHCTBA u H3MEpPUTETBHEIE
MpUOOPEl MO CXeMaM ¥  CXeMATHYHBIM PUCYHKaM  (OKMAKOCTHBbIH
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TEPMOMETP, TEPMOC, NCHXPOMETp, THIPOMETp, ABUIATENbh BHYTPEHHEro
CrOpaHMs, SIEKTPOCKOIN, DEOCTar), COCTABNSATh CXEMbI 3JIEKTPUUECKHX
Lenel ¢ MoCIef0BaTeNbHbIM U MapameIbHbIM coeqHHEHAeM 3JIEMEHTOB,
pasnnyas ycnoBHeIe 0003HAYEHHS SIEMEHTOB 3IEKTPHUECKUX Lereit;
IpUBOAUTH ~ MPUMEPH!  (HAXOAUTh HMHPOPMALHMIO O  MApHMepax)
NPaKTHYECKOTO MCIIONB30BAHUA (DU3HYECKUX 3HAHMH B TIOBCEHEBHOM
KU3HH JUIst obecriedeHus Ge30MacHOCTH MpH 0OpaIleHkH ¢ npubopaMu u
TEXHAYECKHMH yCTPOWCTBAMH, COXPAHEHUSI 3H0POBbS H COOIIOIEHHS
HOPM 3KOJIOTHYECKOrO IMOBEICHHS B OKPYXKAIOIIEH cpeie;

OCYLIECTBIATE MOMCK HHGOpMAaNUH (QU3HYECKOTO COAEPKaHHS B
HuTepHeTe, Ha OCHOBE MMCIOIIMXCA 3HAHMH U MyTéM CpaBHEHMS
AOIOTHUTENBHBIX ~ MCTOYHHKOB  BBIAENATH HHQOpMALMIO, KOTOpas
ABNACTCH NPOTUBOPEUMBON MIIM MOJKET OBITH HEJOCTOBEPHOIH;
MCIOB30BaTh NIPH BBINIONHEHAH YueOHBIX 3a1aHUH HAYYHO--NOMYIIIPHYIO
JITEPaTypy  (QU3UYECKOrO0 COMEPKAHHS, CIIPABOUHBIC MATEpPHAIIEL,
pecypcel ceti MHTepHeT, BnaneTs MpUEMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeobpa3zoBatus HHGOPMALUK U3 OXHOM 3HAKOBOM CHCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE ITHCHMEHHBIE H KDPATKHE YCTHBIE COOOLLECHHS,
00001as HHOOPMALMIO M3 HECKONbKMX HCTOUHHMKOB (QUIHYECKOTO
COmEpXKaHusi, B TOM 4YHCIEe TMyONHYHO IIPeACTABIATH PE3YyJILTATHI
NPOECKTHOH WIIH HMCCIEOBATENLCKOM AEATENBHOCTH, [IPH 3TOM I'PAMOTHO
UCNONIB30BaTh  M3YYEHHBIH [MOHATHHHBIA ammapaT Kypca (GU3HKH,
COTIPOBOXKIATh BBICTYIUICHUE MTPEe3eHTALHENH;

NP4 BBIIONHEHHM YYEOHBIX IIPOCKTOB U HCCIEAOBAHWH (H3HUECKUX
NPOUECCOB pacHpenensaTh O00A3aHHOCTH B TPYINE B COOTBCICTBUH C
NOCTaBJICHHBIMH 33/la4aMH, CIEeUTh 34 BBINOJIHEHHEM IUIaHA JeUCTBUH U
KOpPpPEKTHPOBATE €ro, aAeKBaTHO OLEHHMBAaTh COOCTBEHHBIM BKJIAL B
JAEATENBHOCTD TPYIIbI, BRICTPAWBAaTh KOMMYHHKATHBHOE B3aHMOJIEHCTBHE,
NPOSIBJIsist TOTOBHOCTh pa3pelats KOH(QIHKTHI.

K xoHuy oOyuenus B 9 kiiacce peMeTHsIe Pe3yNbTaThl Ha 6a30BOM YpOBHE
AOJDKHBL OTPaXaTh CPOPMUPOBAHHOCTE Y O0YYaIOIIUXCS YMEHHI:

UCMONB30BATE TIOHATHA: CHCTEMa OTcuéra, MarepHalbHas TOYKa,
TPACKTOpHs, OTHOCHTE/ILHOCTh MEXAHHYECKOTO JIBUKCHHSA, Adedopmarus
(ympyrasi, njacTH4ecKas), TPeHUE, LEeHTPOCTPEMHTEIBHOE YCKOpEHHE,
HEBECOMOCTh W MEeperpysKH, LEHTP TSKECTH, aGCOFOTHO TBEPAOE TeNo,
HeHTP TSHKECTH TBEPAOIO Tella, paBHOBECHE, MeXaHHYECKHe KoleGaHus U
BOJIHBI, 3BYK, HMHQPa3ByK U YNbTPa3ByK, OJJIEKTPOMArHUTHBIE BOJIHBI,
HIKaJia 3JIEKTPOMArHUTHEIX BOJIH, CBET, ONIM30PYKOCTh U NAIbHO30PKOCTE,
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CINEKTPhLI HCITyCKAaHHs ¥ NOTJIOMICHUS, anbda-, 6eTa- ¥ raMMa-u3IydcHu,
W30TONbI, SAepHasi SHEPreTHKA;

pasny4arh SABNeHus (pPaBHOMEPHOE M HEPaBHOMEPHOS NpSMONTHUHEAHOE
JBMOKEHHE, PABHOYCKOPEHHOE INpPAMOJIMHEHHOE JIBWKEHKE, cBoboaHOE
HajeHde Tell, paBHOMEpHOE JBUXXEHUE IO OKPYKHOCTH, B3aUMOJIeHCTBHE
Teli, PEaKTHBHOE NBWKEHHE, KONeOaTeNbHOe NBHKEHHE (zaryxaolme u
BBIHY>XJIEHHBIE KOJeGaHMs), Pe30HAHC, BOJHOBOE JBHXEHUE, OTPLKCHUC
3ByKa, NPAMONKMHENHOE DPaclpOCTPaHeHHe, OTPAXEHME U HPEJOMICHHC
CBeTa, TIOJIHOE BHYTPEHHEE OTPAXXEHKE CBETA, PasjiokeHHe Oenoro cBeTa B
COEKTp M CIOKeHHe CHEKTPILHEIX LBETOB, JHCIepcus  CBETa,
eCTECTBEHHAs PAAMOAKTHBHOCTh, BO3HHKHOBEHWE JIMHEHYaTOro CIEKTpa
W3IyYeHHs) MO ONUCAHMIO HX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTLITOB,
JIEMOHCTPHPYIOIUKX JaHHOE (QH3UYECKOe ABICHHUE,

pacrio3HaBaTh NPOABIEHHE  H3YYCHHBIX Gu3nueckUX SABACHUH B
okpyxarorieM Mupe (B TOM HuCie (U3MYECKHE SBJCHWS B NPHPOAC:
IPAAMBEL H OTIMBEL, ABKOKeHHE maneT CONHEYHOH CHCTEMbI, PEAKTHBHOE
TBHKEHHE JKUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB JKHUBOTHBLIMH,
3eMIeTpACEeHHe, celficMHYecKHe BOJHBL, LyHaMH, 3X0, IBera Tel,
ONTHYECKUE FBIEHUS B NPHPOIe, OMOTOTHYECKOe AEHCTBHE BHIMMONO,
yasTpaduoneToBoro W peHTI€HOBCKOIO H3Ny4eHHi, ecTecTBeHHBIH
PaaMOaKTUBHBIM (OH, KOCMMYECKHE Jy4H, DAJHOAKTHBHOC H3IyHCHHE
TPHPOLHBIX MUHEPaNOB, [IEWCTBHE pajnMOaKTHBHBIX M3TydeHH Ha
OpraHd3M 4eJIOBEKa), NMPH 3TOM MEPeBOAHTh MPAaKTUYECKYIO 3alady B
yueOHYI0, BBIIENATh CYLIECTBECHHBIE CBOWCTBA (ipu3Haku) (puzngecKux
SIBIICHMH;

ONKCHIBATh M3y4YeHHBIE CBONCTBA Tel M (QU3MYECKHEe SBJICHHS, HUCTIONB3YA
(usMuecKue BenWYUHBI (CpeHAS W MIHOBCHHAs CKOPOCTH Teja MPH
HEPaBHOMEPHOM [BIDKEHHH, YCKOpDEHHE, MepeMelIeHHe, MyTb, YrioBas
CKOpOCTb, CHJIa TpPEHHs, CHJa YIPYToCTH, CHlla THKECTH, YCKOPCHHE
cBOOOOHOrO MAajeHWs, BeC Tena, WMIIYJbC Tejla, HUMIYJBC CHIbL,
MexaHuueckas paboTa M MOIIHOCTh, MOTEHUWANbHAsA OBHEPrus Teja,
MOMHSATOrO HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHLHAJIbHAS JHEPrUs C)KaToH
Npy>KWHBI, KAHETUYeCKas D3HEprud, I[IOTHas MEXaHW4YecKas JHeprud,
NepHo U 4acToTa koneOaHuH, AIMHA BOJHEL, TPOMKOCTE 3BYyKa U BbICOTA
TOHA, CKOPOCTH CBETA, [10Ka3aTeNb IIPENOMIIEHHS Cpelbl), IPH OMHCaHHHU
NPaBUIIBHO TPAKTOBATh (QU3IMYECKMA CMBICH HCIOJNB3YEMBIX BEIMIMH,
0603HAYEHNS M ENMHUIB (U3NUECKMX BENHYHH, HAXOAUTh (GOpMYIBI,
CBA3BIBAIOLIME JAHHYIO (DU3MUECKYIO BEJIHYHHY C APYTHMH BEJIWYMHAMY,
CTPOMTH IPa(MKy M3YUEHHbIX 3aBHCUMOCTEH QU3MICCKIX BETHUMH;
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XapaKTepH30BaTh CBOHCTBA Tell, (M3MYECKHE SIBIEHMS M IIPOLECCHI,
UCHOJIB3ys 3aKOH COXPAaHEHMs SHEPIWM, 3aKOH BCEMHMPHOTO TSrOTEHHS,
TIPAHLMI  CYNEPIO3HIIMK  CHJI, IPUHLMI OTHOCHTENBLHOCTH [ amues,
3aKoHbl HbBIOTOHA, 3aKOH COXpaHEHHMA HUMMYINIbCA, 3aKOHBI OTpaXXeHHs H
IIPETIOMJIEHHS CBETa, 3aKOHEI COXPaHEHHS 3apAJ0BOro M MacCOBOTO YHCE
NpH AJEPHBIX PEAKUMSAX, TPU STOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aIIUCHIBATH €0 MATEMAaTHYECKOE BHIPAKEHHE;

O0BACHATE (pU3MTecKre NpoLecchl M CBOMCTBA Tel, B TOM YHCIE H B
KOHTCKCTE CHTYaLUH MPaKTUKO-OPHEHTUPOBAHHOIO XapaKTepa: BhISBIATD
NPUIHHHO--CIEACTBEHHBIE  CBA3H, CTPOHWTH OOBSCHEHHME ©3 23
JIOTHYECKMX MIaroB ¢ OMOPOH Ha 2-3 M3YYeHHBIX CBOKMCTBA (U3IMUECKHX
ABNEHUH, PU3MIECKNX 38KOHOB WIIM 3aKOHOMEPHOCTEH;

pewath pacy€THble 3aja4yd (ONMpAIOLIMecs Ha CHCTEMY M3 2-3
YPaBHEHHH), HCTIOIB3YS 3aKOHBI B (OPMyYIIBI, CBA3BIBAIOMIME DHU3HUECKME
BEJIMYMHBL: Ha OCHOBE aHaNM3a YCNOBHA 3aJavd 3alMChIBaTh KpaTKoe
YCIIOBUE, BBIABIATL HENOCTAIOLIME MM M30BITOYHBIE JaHHbIE, BHIGUPAThH
3aKOHBI K (POPMYJIbl, HEOOXOMMMBIE [UIs PellieHus, TPOBOAHT PACUETHL 1
OLECHHBATh PEATUCTHYHOCTh TMONYYEHHOTO 3HAYEHHs (DM3MYECKOH
BETHYHUHEI,

pacnosHaBaTh MPOOJNEMbl, KOTOpPbIE MOXHO pELIMTh [P IOMOHIU
(pU3HYECKUX METOROB, HCNOMBL3YsA OMUMCAHUE HCCIENOBAHHS, BBLICIATEH
MPOBEPsIEMOe  NPEANONIOKEHHE, OLEHUBATh FIPABHIBHOCTH IIOPS/IKA
NPOBEACHUSA  HCCIE/0BAaHMA, MAeNaTe  BHIBOJBL, HHTEPIPETHPOBATH
pe3yJbTaThl HabFOACHHIA U OIIBITOB;

IPOBOAUTL OMNBITHI 1O HAOMIONEHUIO (DU3MYECKMX SBJIEHMH WM
Gu3MIeCKHX CBOMCTB Ted (M3ydeHHe BTOporo 3akoHa HpiOTOHa, 3akona
COXPaHEHHS JHEPrdM, 3aBHCHMOCTb IepHoja KoNneGaHWH MpYXHHHOTO
MasfTHUKa OT MACChl IPy3a M KECTKOCTH NMPYXKHUHBI U HE3ABHCHMOCTH OT
aMIUTHTY 16l M&JIBIX KONeOaH i, NpAMOIHHEHHOE pacpOCTPaHEHHE CBeTa,
pasnoxeHue OeIOro cBera B CIEKTP, U3yueHHE CBOMCTB M300pakeHHs B
IJIOCKOM 3¢€pKajle M CBOMCTB H300paXkeHHs MpeaMera B cobupaormei
JNMH3e, HAOMOAECHME CIUIOLIHBIX M JIMHEHYAaThIX CIIEKTPOB M3ITYYEHHS):
CaMOCTOATENIBHO ~ cOOMpaTh yCTaHOBKY M3 H30bITodHOTO  HabGopa
000py/IOBaHMs, ONHUCHIBATE X0 ONBITAa M €ro  pe3ylbTaThl,
GbOpMyIUPOBATE BEIBOIBI;

IPOBOIMTE NPH HEOOXOAMMOCTH CEpHIO NPSAMBIX H3MEPEHHH, Ompeaenss
CpeaHee 3HAYCHME H3MepsAeMOd BenW4MHBI (QOKYyCHOE pacCcTosiHue
coOuparomied 1uH3bI), OGOCHOBBIBATL BHIOOpP crocoba H3MepeHHs
(M3MepHTenbHOrO NpHbOopa);
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MPOBOAMTh MCCIIEOBaHHE 3aBUCHUMOCTEH (M3MUECKHX BEJIMMHMH ¢
UCTIONB30BaHHEM HPAMBIX H3MEpeHHH (3aBUCHMOCTh MYTH OT BPEMEHH
IpH PaBHOYCKOPEHHOM JABI)KeHHH Oe3 HayalbHOH CKOPOCTH, MEPHOIA
KonebaHUH MaTeMaTH4YeCKOr0 MasTHHUKA OT AJNMHBI HUTH, 3aBUCHMOCTH
yria OTpaXKeHHs CBeTa OT YIUIa MaleHHs W yrja MpeJIOMJIEHHS OT yiia
NajeHus). TJIAHUPOBaTh HCCIIEOBaHNe, CaMOCTOSTeNbHO CcoOHpaTh
YCTAHOBKY, (PUKCHPOBATh pe3ydbTaTbhl IIONYYSHHOH 3aBUCHMOCTHU
bu3uyeckux BeMHYMH B BUIe TabnML M rpadukoB, JenaTh BLIBOABI [0
pe3ynbTaTaM MCCIIEAOBAHHUS;

NPOBOJUTE KOCBEHHBIE M3MEpEHUA (HU3MYECKUX BETMYHH (CpeHss
CKOpPOCTb K YCKOpPEHHE Tella IIpH pPaBHOYCKOPEHHOM JBMKEHHHU,
YyCKOpeHHe CBOOOAHOro mnajaeHHs, MECTKOCTH TPYXKHHBI, KOIQOUUHEHT
TPEHHs CKOIBXKCHHS, MexaHuuecKag paboTa W MOIIHOCTB, 4acTota |
nepuon KoieGaHMH MAaTEeMaTHYECKOro M IPYKHHHOTO MAasTHHKOB,
ONMTHYECKas Cujaa cobuparolled JHH3BI, pPaJUOaKTHBHBIA  (QOH):
TIAHKUPOBATh M3MEPEHHUA, COOMpaTh SKCIEePUMEHTANbHYIO YCTAaHOBKY H
BBIMOJIHATE M3MEPEHHs, Cleays NPeNIOKEHHON WHCTPYKIKH, BRIYHCIATE
3HAYCHME BEJIMYHHBI M aHATU3HPOBATH M0TyYeHHbIE pe3yNbTaThl ¢ YUETOM
3a[]aHHOH MOTPEILHOCTH H3MEPEHHiA;

COOMIOAATE NpaBUIa TEXHUKH 6e30HacHOCTH Mpu paboTe ¢ 1abopaTopHbIM
o0opyaoBaHKEM;

pasnu4aTh OCHOBHBIE IPH3HAKM H3y4YeHHBIX GHIHUYECKUX Mojeneil:
MaTepHanbHasi TO4YKa, a0COMOTHO TBEPHOE Telo, TOYEYHBI WCTOUYHMK
CBeTa, JIyd, TOHKas JMH3a, IUIAHETapHas MoOJelb aToMa, HYK/IOHHAask
MOJIENIb aTOMHOTO Apa;

XapaKTepH30BaTh MPUHLHUNBI OEHCTBHA H3Y4eHHBIX NpHOOPOB M
TEXHHYECKMX YCTPOHCTB C ONOpPOM Ha HMX omucaHusi (B TOM 4YHCIE:
CIIUAOMETP, NAaTYMKH IONOXKEHHS, DACCTOSHHA M YCKOPEHHS, paKeTa,
3XONOT, O4YKH, IIEPHCKON, (OTOANIApaT, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOM, JO3MMETpP, KaMmepa BHIBCOHA), HCMONB3YyA 3HAHUSA O
CBOWCTBAX  ()M3MYECKHX SABNCHMH M  HeoOXOOMMblE  (DU3HUECKHE
3aKOHOMEPHOCTH;

UCTIONB30BATh CXEMBI U CXEMAaTHYHBIE PUCYHKHM H3YYEHHBIX TEXHMUECKUX
YCTPOUCTB, M3MEPUTENBHBIX NPUGOPOB H TEXHOJOTHMYECKMX MPOLECCOB
NpH pelieHuH y4eOHO--NpaKTHUeCKMX 3afad, ONTHYECKHE CXeMbl s
NOCTPOEHHS U300pakeHHH B TJIOCKOM 3epKajie U COOMPaIOILCH IMH3e;
OPUBOAMTE  NpHUMephl  (HAXOAMTE HMHGOPMAaLMI0 © [pHMepax)
NPaKTHYECKOrO HCITONB30BaHUA (UINYECKUX 3HAHMN B IIOBCEIHEBHOI
KH3HU JUTA oOecneyenus 6€30macHOCTH pH O0pallieHku ¢ pubopaMu U
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TeXHUYECKUMH YCTPONCTBAMH, COXpaHEHHS 3I0POBBI W COOIIOAeHMS
HOPM 3KOJIOIHYeCKOro MOBEJEHHUS B OKPYXAWLIEH cpene;

OCYUICCTBJIATh TIOMCK HMHMOPMALUH (GH3HYECKOrO0 COAep)KaHHA B
Hutepnete, caMoCTOATENLHO HOPMYTHPYS MOMCKOBBIH 3alpOC, HAXOOUTh
IYTH ONpeJeNieHHsl JOCTOBEPHOCTH MONYUYEHHOH WH(OpMALMK Ha OCHOBE
HMEIOILUXCS 3HAaHUH U OTIO;THHTENBHBIX HCTOYHHKOB;

MCIIONIB30BATh [IPH BLIIOJIHEHMH YUeOHBIX 3aaHU Hay4YHO--TIONYIIPHYIO
JUTEPATYPY  (DHU3UUECKOrO COAEPXKAHHA, CHpPaBOYHbIE MaTepHallbl,
pecypchl ceTH MHTepHeT, BnaaeTe npuéMaMy KOHCIIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMALHY U3 OJHOH 3HAKOBOM CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHUCBMEHHBIE U YCTHEIE COOOIIEHMSA HAa OCHOBE
MHQOPMalMH U3 HECKOJNBKMX HCTOYHHKOB (PU3MYECKOTO COMEPNaHHMA,
MyONUYHO MPEeICTAB/ISTE Pe3YJIbTATEI IIPOEKTHOH MM MCCIIEI0BATENBCKOM
JEATENIBHOCTH, TIpH  3TOM  TIpaMOTHO  MCMONB30BaTh  W3y4YEHHBIi
NOHATUHHBIA alapar M3y4aeMoro paszgena $W3MKM H COMPOBOXKIAATh
BBICTYIUICHME npe3eHTauued ¢ yuéToM OCOOEHHOCTEH ayuTOpuu
CBEPCTHUKOB.
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BsanMoneiicTBue 3apsxKeHHBIX TE.
3akoH Kynona

DAEKTPHUYECKOE TOJIE.
HanpsxeHHOCTE HIEKTPHYSCKOro
nons. [IpuHUMN cynepro3uuuu
JIEKTPHYECKUX TONEH

Hocurenn anexkTpu4eckux 3apsaoB.
OnemeHTapHbIii 3apan. CTpoeHue
aToMa

ITpOBOHHKY W IUBNEKTPUKH. 3aKOH
COXpaHeHH s DNEKTPHYECKOro 3apsaa
Penienue 3anay Ha npHMeHeHHE
CBOHCTB 3JICKTPHUCCKHX 3apsIOB
DIIEKTPUYECKUH TOK, YCIIOBUS €70
cyulectBoBaHus. MCTOYHUKH
BNEKTPUYECKOTO TOKA

JeHCTBHS TIEKTPHYECKOT0 TOKA

¥Ypox-uccnenopanue "Jleiicreue
AMEKTPHHECKOTO MO Ha NPOBOTHHKH
W JHDIIEKTPUKH"

JnexkTpuyeckuii TOK B MeTaIax,
XKHUOKOCTSX U rasax

DNEKTPHYECKasl 11eTIb M €€ COCTaBHEIC
4acTH

Cuna toxa. JlaboparopHas pabora
"U3MepeHure n peryjinpoBaHue CUlbI
TOKa"
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_ Y genepHOE COIMPOTHBIEHHC BCINCCTBA

OOQ‘DEEGINM :ﬁowOHﬁ.—_\:ﬁOw

IIeKTPHYECKOE HAlIPSKEHHUE. ,
Bomst™etp. JlaGopaTopuas paboTa ! i '
"H3smepeHue u peryIupoBaHHe ”

HANPsKCHHS"

OOEﬁOHNwhmIEO Hﬁomogﬁxm—

JlaGoparopuad padora "3aBUCHMOCTH
ANEKTPHYECKOTO CONMPOTHBIICHHS
TPOBOJIHHKA OT €0 JUTHHSEL, IIOWAIH |
NOIEPEYHOTO CedeHHs H MaTepHana’ | 4
3aBHCHMOCTH CHIIBI TOKA OT _
Hanpsxenus. 3akon OMa g yyacTka | 1
uenyu "
Em@ogqoﬂimm paboTta
"Hccnenopanne 3aBUCUMOCTH CHIIBL |

TOKa, HAYHIETO Yepes Pe3HCTop, OT _ 1
COMPOTHBIICHHS PE3UCTOpa U '
HANPSDKCHUS Ha pe3HcTope”

IlocnenoBareapHOE H =m~umc._hmh~umoo

JlabopaTopHas paboTta ..Ewomonzm
NpaBuJia CIOKEHHSA HANPSKCHHUH IPH
=onaohowmemaumoz COCIHHEHHH IBYX
pe3HCTOPOR"

JlabopatopHas ﬁmmoem __Eﬁowmﬁzm
IpaBuiia A CHIbl TOKA IIPH
mapajlie/ibHOM COEAHHEHHH
pe3ucTopoB”
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Peuienne 3ana4 Ha MpHMeHEHE
3akoHa OMa T pa3IuYHOTO
COE/TUHEHUS TTPOBOIHUKOB

Paborta 1 MOIUHOCTE 3JIEKTPHYECKOTO
ToKa. 3akoH Jxoyns-Jlenma
JIaboparopnas pabora "Onpenenenne
pabOTHl B MOLITHOCTH BJIEKTPHYECKOTO
TOKa"

DneKTpHYECKHE LICTIH M HoTpeOuTEnH
3NEKTPHYECKOM PHEPrHK B ObITY.,
KopoTkoe 3amMblkanue

[Hoaroroeka k KOHTpONbHOI paboTte
o TeMe " 371eKTpHYSCKHE 3apsabl.
3apsKCHHBIE TENa H X
B3aumMojeicTeus. [IoCTOSHHBIH
JICKTPHUECKHHA TOK"

Konrtponbhas paGora HO TeMe
"DneKTpHYecKHe 3apAaibl.
3apsHKEHHBIE TETA H UX
B3auMOeHcTBHS. [I0CTOSHHDIH
NEKTPHUYECKHH TOK"

TMocTosHHBIE MATHUTHL, HX
B3aHMOIEHCTBHE
Ypok-uccnenopanue "H3yuenune
AoNeH NOCTOAHHBIX MAarHUTOB"
MaruuTHoe none. MarHuTHOE 1oJe
3eMIJIH H €ro 3HaYeHHE I *KH3HH Ha
3emne

52
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OnnbiT DpcTena. MarHuTHOE 1toe
3NMEKTPHYECKOT0 ToKa MarnuTHoe
TIOJI€ KaTYIITKH ¢ TOKOM
IIpumeHeHHe 3NEKTPOMArHATOB B
texnuke. JlaboparopHas paborta
"M3yyeHHe ACHCTBHA MArHUTHOTO
071 Ha MPOBOIHHK C TOKOM"

DIeKTPOABUTATEND MOCTOAHHOTO
ToKa. Ucrons3oBaHHe
sneKTpoBUrareneil B TEXHHUCCKUX
YCTPOHCTBAX H HA TPAHCIIOPTE.
JIaGopartopnas pabota
"KoHCcTpyHpOBaHUE H H3YUEHHE
paGOTHI EKTPOABHIATENS "
OuwiThl Papanes. 3aKoH
3JIEKTPOMArHUTHON HHIYKIHH.
[Tpasuno Jlenna

Bnexrporeneparop. Criocobst

MOJIyYEHHMs IMCKTPUUECKOH IHEPTHH.

OeKTpOCTaHIHK HA
BO300HORIAEMEIX HCTOYHHKAX

HEPrHH

[ToaroToBKa K KOHTpOJIbHOM padoTe

0 TeMe "INICKTPHUYECKHE H
MarHiTHBIE SIBTEHUS"
Konrponsaas pabora o teMe
"JeKTpHICCKIE U MATHHTHEIC
SBJICHHUS"

[
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JHeprus CRU3U aTOMHBIX aaep. CBA3b
MAacChl H DHEPTHH

Pemenue 3amau no teme "SnepHbie
peaxum”

Peakuuu cHHTE3A U ICJIEHHS SLIED.
Herounuku sHeprud ColHIa M 3BE31

Ypok-koutepenius " nepras
3HepreTyka. JleHcTBus
PanHOaKTUBHBIX M3JIy4EHHH Ha XKUBHIE
OpraHu3Mbl”

[TojroroBka K KOHTPOJIBHOH padote 1o

TeMe "IIeKTPOMArHUTHOE MOJIE.
JAEKTPOMAarHHTHBIE BOJIHBL
KBaHTORBIE AiBJICHUS"
KoutponsHas paboTa o teMe
"DNeKTPOMarHUTHOE IOJIE.
DNEKTPOMArHHUTHBIE BOJIHBIL.
Krantopsle sBieHus”

[TorTOpeHKME, 0OOOIICHHE.
JlaGopatopHsle pabOThI IO KyPCY
"B3aumoaeicTeue ten”

[loTopenue, obodueHe. Petenne
pacHeTHBIX U KAYECTBEHHBIX 3a7a4 10
TeMe "TeroBsie npouecen”
IloeTopenue, obobmenve. Peluenue
pacyeTHEIX H Ka4eCTBEHHBIX 3a/1a4 110
teme "KI1]J] Tennoprix apuratenaei'”

[loBTOopenue, oGodmeHue. Peutenue
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3. Mapon A E. ®uzuka. 8 wiacc: yue6HO-MeToqugeckoe nocodue / A.E. Mapon,

E.A. MapoH. — 8-e n3p., crepeotun. — M. Hpoda, 2010. — 125, (3) c.: un. ISBN
978-5-358-07438-5

4. Mapon A.E. ®usnka. 9 knacc: yueGHO-MeToamueckoe nocobue / A E. Mapos,
E.A. Mapon. — 6-e u3z., crepeotun. — M.: Hpoda, 2008. — 127, (1) c.: m. ISBN
978-5-358-04132-5

5.Jlykamux B.H., Usanosa E.B. C6opuuxk 3a1a4 no bu3nke 17151 7-9 knaccos

00111e06pa3oBaTeNbHBIX YUpeKaeHHN. — [3-e m31. — M. TIpocsewenue, 2000. —

224 c.: un. — ISBN 5-09-009531-0
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http://class-fizika.rus09 _class.html
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YYEBHO-METOJHYECKOE OBECNNEYEHHUE
OBPA3OBATEJIbHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAUIBI J1JIS1 YUEHHKA

* Ousuka: 9-i Knacc: 6a3oBblii ypoBeHb: yueOHUK, 9 knacce/ [lepeiuxkun . M.,
I'yrauk E. M., MiBanos A. U, [letposa M. A., AKuHOHepHOE 0611eCcTBO
«H3parensctBo «IIpocBenieHue»

* @uszuka: 8-# Knacc: 6a30BbIH ypoBeHb: yuebHuk, 8 kinace/ Tepuimkun M. M.,
Hpanos A. H., AkumonepHoe o6uiectBo «M3aatensctso «IIpocserieHney

* ®u3nxa: 7-i Knacc: 6a30BbIH ypoBeHb: yuebnuK, 7 knacc/ [lepoimkun U.M.,
Visanos A.H., AxuuoHepHoe obuectBo «M3marensctso «[IpocBemmenney
Jlykamk B.W., iBanoBa E.B. C6opHuk 3anay no gpusuke st 7-9 K1accos
001eobpazoBareNnbHEIX YUpeXIeHUH. — 13-¢ u3g. — M.: Ilpoceeiienne, 2000. —

224 ¢.: un. — ISBN 5-09-009531-0

METOAHYECKHWE MATEPHAJIBI 1JIS1 YUYUTEJSA

1.OM3UKA. YMK JIJISI OCHOBHOM IIKOJIbI

7-9 xnaccel. MeTonuyeckoe nocobue mis YUHTENS

Penaxrtop JI. A. Ocunoga
Mspatenbctso «BMHOM. JlaGopartopust 3HaHHI»
2. Mapon A .E. ®u3uka. 7 knacc: yueGHo-MeTomudeckoe nocobue / A.E. MapoH,

E.A. Mapoh. — 7-e m31., crepeotun. — M.: JIpoda, 2009. — 123, (5) c.: un. ISBN

5-7107-8896-1
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