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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHus COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHUM K pe3yibTaTaM OCBOEHUS Ha 0a30BOM YypOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaepanbHON
paboueii mporpammsl BoctiuTanus U Konnenuuun npenogasanus yueOHoro npeamera « Dusznkay.
Conmepxanne  mporpaMMbl 1o (U3MKE ~ HampaBleHO  Ha  (OPMHUpPOBaHHE
€CTECTBEHHO-HAYYHOUW TI'PaMOTHOCTH OOYYarOIIMXCS W OpraHu3aluio HM3y4yeHHs (U3UKH Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe Y4YUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yibTaTaM  OOy4YeHHs, a  TakkKe  MEXIPEeIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHMUs.
[IporpamMma mo (u3mMKe ycTaHaBIMBAET paclpeiesieHne y4eOHOTro marepuana Mo rojaam
o0yueHusi (1Mo kjaccam), NpeajaracT MPUMEPHYIO IOCIEAOBATEIIBHOCTh HM3YYCHUS TEM,
OCHOBaHHYIO Ha JIOTMKE Pa3BUTHS IPEIMETHOIO COJAEPKAaHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
00y4aromuxcs.
[Tporpamma 1o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHUs METOANYECKON TOMOIIH YYUTEIIO
B CO3/IaHUU paboyelt MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusnKa ABISIETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, TPEAOCTAaBIsIET HauOoiee SICHbIe 00pa3lbl MPUMEHEHHsS HAyYHOTO METOa
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4EHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OpnHa M3 IVIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH W MHTEpeca K Hayke Yy
oOyyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJAJIEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHO-HAYyUYHYI0 TPaMOTHOCTD:
® HAay4HO OOBSCHSTH SIBICHUS;
® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJb30BaTh HAyUYHbIE JOKa3aTelIbCTBA Jis
MOJTy4€HUs BHIBOJIOB.
[lenu wm3yueHuss (QU3MKUM HA ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmuu npenoaaBanus ydyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, pealu3ylOMIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepka€HHONW pemeHnneM Komnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcsi K HAaydHOMY H3yYEHHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHud U (opMHupoBaHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHuE NPEICTABICHUNA O PO (PU3UKU IJi1 Pa3BUTUS IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;



® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXKHBIX cdepax Oynymielr mpodecCuoHATbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOArOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HarpaBJICHUH.

JocTmwkeHnne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a4a4:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUU BEUIECTBA, O MEXaHHUUECKUX, TETNIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PUIWYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTYyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3aJad4 C HCIOJIb30BAHUEM
buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

e pa3BUTHEC YMEHUN HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBHIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

e ocBocHHE TPUEMOB PAOOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJEPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIN3 W KPUTHUECKOE
OlLICHMBaHME NH(OPMALINU;

® 3HAKOMCTBO CcO cepaMu IpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUSIX (DU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YWUTeNb JAejaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboOT H
OTBITOB C YYETOM MHIUBUIYAJIbHBIX OCOOCHHOCTEN 00Yy4arOIUXCs, CIIUCKA SKCTIEPUMEHTABHBIX
3a/laHui, peJiaraéMbIX B paMKax OCHOBHOI'O FOCY/AapCTBEHHOTO SK3aMeHa 10 (PU3UKeE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3NYECKUE SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MNpudOpkI.
[TorpemHocTs n3MepeHuid. MexayHapoaHas cuctemMa eIMHHII.

Kak ¢u3uka u npyrue ecreCTBEHHbIE HayKH H3y4yaroT MPHpOIy. EcTecTBeHHO-HAy4YHBIN
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
9KCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsicHeHHe HalmogaemMoro sieHus. Omnucanue
(bu3NYECKUX SIBICHUN C TOMOIIBIO MOJIENICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM M IU(POBBHIM

puoOpOM.

Jlabopamopnwvie padbomut u onvimol.

Omnpenenenne IEHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Omnpenenenue pasMepoB MajbIX TEN.

W3mepenne teMiiepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4MKa
TEMIIEpaTyphI.

ok e

6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IlleppoHavyaibHbIe CBeIeHUS O CTPOEHHMH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OMbITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypOH.
BbpoyHnoBckoe nBmxenue, nuddysus. BzaumopeicTBue dYacTHI] BEIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpucTayiiyeckux) Tela. B3anMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbix
COCTOSIHUSIX U MX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmoneHnne 6poyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue nuddys3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKEHUEM HIIA OTTAIKUBAHHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.



Mexannueckoe JBHKeHUE. PaBHOMepHOEe U HepaBHOMEpHOE JBHKeHUE. CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu u BpeMeHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnoTHocths BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepuctuka B3aumojerctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTH
Ha Apyrux mia"netax. Bec tena. HeBecomocTs. CrioxkeHue cuil, HalpaBJICHHbBIX MO OJHOM MPSIMOIA.
PaBuopelictBytomas cui. Cumna Tpenusi. TpeHue CKoJIbKEHUS U TPEHHE MOKosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
HabGmonenne nsmeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.
Jlabopamopnwvie padbomut u onvimol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHHUS (IIAPUKAa B KUIAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OmpezneneHue cpenHell CKOPOCTH CKOJBXEHHUS Opycka WM IIapuKa [0 HAKIOHHON
MIJIOCKOCTH.
3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmamuu) mpy>XKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3neu 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUYEeHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBieHust TBEPABIMH TEJIAMU, KUJIKOCTIMH U
razamu. 3akoH Ilackams. [lHeBMaTmyeckue MammHbl. 3aBUCHUMOCTH JIaBJIICHUS KUJAKOCTH OT
ryounsl.  [mapocratudeckuit  mapamokc. CooOmaromuecss cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuuMHBI CyIIECTBOBAaHUS BO3TYLIHOW
o6omoukn 3emmu. Ombir Toppudennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS ra3a OT TEMIEPATYPBHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.
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6. 3aBHCUMOCTh BBITAJKHBAIOMICH CHJIBI OT O00BEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKUJIKOCTH.

8. VYcnoBue miaBaHMs TeJ: IUIAaBaHWE WJIM TOTPYKEHHE TelI B 3aBHCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYXEHHON B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHve BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, TMOTPYKEHHOE B
KUJIKOCTb.

3. TIpoBepka HE3aBHCHUMOCTH BHITAIKHBAIOIICH CHIIBI, IEHCTBYIOIICH HA TEIIO B )KUKOCTH,
OT Macchl Tena.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEMaA MOTPYKEHHON B JKUJIKOCTh YACTH TeJia U OT IJIOTHOCTH
JKUJIKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYUPOBAaHUE JIOAKH U OIpeaencHue eé
rPy30M0AbEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeEprus.

Mexannueckast pabora. MOIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs! MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHneHue mpaBuiIa paBHOBeCHs pbluara K OnoKy. «3onotoe mpaBuio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexanunyeckas sHeprus. Kunetnueckas v noreHumainbHas 3Heprus. [IpeBpanienue oqHOro
BHJIa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmnwvie padbomot u onvimol.

1. Ompenenennie pa®OTBl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIDKEHUM Tejia II0
TOPU30HTAIILHOM TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.

3. Usmepenne KIIJ] HakTOHHOHN TIIOCKOCTH.

4. VI3ydeHue 3aKOHA COXPaHEHUS] MEXaHUYECKOU SHEPTUH.

8 KUIACC

Pa3znea 6. TenyioBbIe SIBJIEHHU.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO--KMHETHUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OMNbITb, NOATBEPKIAIOINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE W KanWUISIpHbIE sBIeHUs. TemoBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKCHHUS YaCTHII.
BuyTtpennsist saeprusi. CnocoObl U3BMEHEHHU s BHYTPEHHEH SHEPTUu: TeIUIonepeaiya i COBEpIeHNE
paboTel. Busl Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKITHS, U3IyYCHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue u OTBepleBaHUE KPUCTATHYECKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIUBA. Y JIeJbHas TEIJIOTa CTOPAHMUSL.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPY>KAIOIIEH CpPEIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHKEHUS.
Habmonenue nuddysum.
HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKICHHH.
[IpaBuna n3MepeHus TeMIepaTypsl.
Bunae! Tennonepenayn.
OxnaxaeHre Ipu COBEPIICHUN PAOOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TEIJIOEMKOCTEHN pa3IMyHbIX BEUIECTB.

©CooNORAELDE
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. Habnronenue xunenus.
. HabnroieHue nocTostHcTBa TeMIEpaTyphl PHU TUIaBJIECHUH.
13. Mopenu TEIIOBEIX ABUTATENEH.
Jlabopamopuwie pabomsl u onvimot.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.
OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.
OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TE.
Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINpPUIIA.
OnpIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka ruMOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPaTypHl.
7. HaOmroneHue u3MeHEHMs] BHYTPEHHEH SHEPrUM Teja B pe3ysbTare TeIvlonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH IMpHU TEIIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TEIIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.
13. Onpenenenne yaenbHOM TETUIOTHI ITABICHHS JIbIA.
Paznen 7. diiekTpryeckre 1 MarHUTHbIE SIBJICHUS.
Onexrpuszanus Tei. J{Ba poja a1eKTpUUECKUX 3apsAa0B. B3aumopeiicTBre 3apsKEHHBIX Tell.
3akoH KyrnoHa (3aBUCMMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsoB U
pPacCTOSTHUS MEX]Ty TEJIaMH).
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OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTr0 3apsa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSX U ra3ax.

Onektpuueckass 1enb. Cuia Toka. OileKTpuueckoe HampsbkeHue. ConpoTUBIIEHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DinekTpuueckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMydeHHs] 3IEKTPUYECKON HHEPruu. OIIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa pojia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TElL.
YCTpOoKCTBO U IEMCTBUE JIIEKTPOCKOIIA.
DNIEKTpOCTATUUECKAsE MHIYKLHUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJIOB.
[IpoBOTHUKY U AUDIIEKTPUKH.
MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKYM ITOCTOSIHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DIEKTPUYECKHI TOK B )KUJIKOCTH.
. 'a30BbIii pa3psa.
. I3mepeHne cuiibl TOKa aMIepMETPOM.
. I3mMepeHne 2JeKTpUYECKOr0 HaIPSKEHUsT BOJIbTMETPOM.
. Peoctat u Mara3uH cCOnpoOTHBIIEHUM.
. B3auMopeiicTBrue MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3ACIICHUs IIOJI0COB MarHUTa.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JleficTBMe MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue sIBIEHUS 2JIEKTPOMArHUTHON MHAYKIUH.
. Onbrter @apagest.
. 3aBUCUMOCTH HaIpaBJIeHUsI HHAYKIIMOHHOTO TOKa OT YCIIOBUM €r0 BOSHUKHOBEHHS.
. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.
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Jlabopamopmnwvie padbomwt u onvimol.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COMPUKOCHOBEHHH.

HccnenoBanue ASWCTBUS SJIEKTPUIECKOTO MO HA TPOBOAHUKH U IUAIICKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHue CUIIbI TOKA.

W3mepenue U peryanpoBaHue HAMPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYIIETO Yepe3 Pe3UCTOp, OT CONPOTHUBICHUS

pe3UCTOpa U HANPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  COMPOTHUBIICHUS
IPOBOJHHKA OT €r0 JIHHBI, IJIOMIAIH ITOIIEPEYHOr0 CeUSHHs U MaTepHaa.

8. IIpoBepka mpaBuia CI0KEHUS HAMPSHKEHUH MPH MOCIIEI0BATEIHHOM COCTMHEHUU ABYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia JUisi CUJIbI TOKA MPU NapaieIbHOM COSTUHEHUHN PE3UCTOPOB.

10. Onpenenenrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.

11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, HAYIIETO Yepe3 IaMIIOUKY, OT HaIllPsHKEHUS Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. 3yyeHre MarHMTHOTO TMIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3JesieHuu.

16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
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MarHuTa OT CHJIbI TOKa U HAalpaBJIEHUS TOKA B KaTyIIIKe.
18. M3yuenue aeicTBUS MArHUTHOTO IOJISt HA IPOBOJIHUK C TOKOM.
19. KoncTpyupoBaHue U H3y4eHHe pabOTHI DJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMH: HCCIIEOBaHHE
U3MEHEHUI 3HaUeHUs U HalpaBJICHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TIpsiMOJIHHEHOe aBuxkeHne. CBoboaHoe nageHue. OmbIThI
lanunes.

PaBHOMepHOE NBWXEHHE MO OKPYKHOCTH. [lepuon u wactora obOpameHus. JluaeiHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3axkoH Herorona. Tperuit 3akoH Herorona. Ilpunnun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuiia TPEHUsSI CKOJIbKEHUS, CHJIa TPEHUS
MIOKOSI, IPYTHE BUJIbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpEHHE CBOOOIHOIO MaJeHUsl.
JBmxenue manet Bokpyr Connna. [lepBas kocmuyeckast CkopocTs. HeBecOMOCTh U meperpy3KHu.



PaBHOBecue MaTepuanbHOM TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

WNmnynec tena. M3smeHenue umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE IBMXKEHUE.

Mexannyeckas pabota U MomHOCTb. PaboTa cun Tskect, ynpyroctd, tpeHus. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd IMOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHUYECKOro JIBIKEHHSI Te€Jla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHE MYTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pasHbIX TeJ OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSIMOJUHEHHOTO IBUXKEHUSI.

4. VccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOI'O JBUKEHHUS.

5. HaGmronenue nBuxeHUs TeIa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHHMUYECKUX SBJICHUH, IPOUCXOIAIUX B cucTteMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCHUTEJIbHO KaOUHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeNa U AEUCTBYIOLIEH HA HETO CUJIBI.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHneHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya umnysbca Mpyu B3aUMOIEHCTBUHU TEll.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TEN.

12. CoxpaHeHue UMITyJIbCa P HEYIIPYTOM B3aUMOACHCTBHH.

13. Coxpanenue UMIyJsbca Mpu abCOIOTHO YIIPYTOM B3aUMOJIEHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHneHue MexaHN4eCKOW SHEPTUH MPU CBOOOIHOM IaJIEHUU.

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH ABMKEHUH TEJa IO ISHCTBUEM MPYIKUHBI.

Jlabopamopuwie pabomsl u onvimot.

1. KoHcTpyupoBaHHe TpakTa A pa3roHa M JalbHEHIIero paBHOMEPHOIO JBHKCHMS
[IApUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBWKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHHs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUHU 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
HavyaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciy NpU PaBHOYCKOPEHHOM JIBKEHUH 0€3 HayaJlbHOW CKOPOCTH
IIyTH OTHOCSTCS KaK PsiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenue KodpPuIMeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTBl CUJIBI TPEHUS TMPH PABHOMEPHOM JIBIDKEHUHM Tejla 10

FOpHBOHTaHBHOﬁ TTOBCPXHOCTH.



10. Onpenenenue pabOTHI CWJIBI YIPYTOCTH TPH TOIBEME Tpy3a C HCIOJIB30BAHHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. M3yuenue 3akoHa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue Ko1e0aHusA U BOJHEIL.

KonebatenbHoe nBuxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MEepHoJ, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHuueckrue BOJHBI.
CaoiicTBa MexaHn4eckux BoJH. [IpoonbHbIe U monepeyHbie BOJIHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroenue xonebanuii Tei no JeHCTBUEM CHUITBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Haburonenne BbIHY X /1€HHBIX KOJ€0aHUI U pe30HaHca.

PacnipocTpanenue npoAoIbHBIX U MTONEPEYHBIX BOJIH (HA MOJICIH).

Habmtoienue 3aBUCUMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKycCTHYECKHIl pe3oHaHC.

R N

Jlaﬁopamopuble pabomwl u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasITHHUKA.
2. OmpezaeneHue 4acTOThI U MEPHOJa KOJIeOaHUN MPYKMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHUMOCTH IEepHOJa KOJeOaHWUH IMOJBEIICHHOTO K HHUTH TIpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCMMOCTH TiepuoAa KoieOaHUM MPYKMHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TepHoOJa KOJeOaHWIl Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MIepro/ia KoJIeOaHUu MPY>KUHHOTO MasITHHKA
OT Macchl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yCKOpeHHUs! CBOOOIHOTO TaICHUS.
Pasjnen 10. DneKkTpoMarHuTHOE MoJI€e U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMAarHUTHBIX
BOJH. [lIkasa 3eKTpoMarHuTHBIX BOJH. MCronb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa IEKTPOMATHUTHBIX BOJH.
2. BoHOBBIE CBOWCTBA CBETA.
Jlabopamopmnwvie padbomut u onvimol.
1. U3yueHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3znea 11. CBeToBbI€ IBJICHHUS.
JlyueBas monenb cera. Vcrounuku cera. lIpsMonuHeliHoe pacnpocTpaHEHHUE CBeETa.
3armenus Connua u JIyHel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeTa. [lodHOe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOJIAX.



Jlunza. Xox nydeit B numH3e. OnTmueckas cuctema ¢oToammapara, MUKPOCKONa M
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel Hetorona. CoKeHne CIeKTpalbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpakeHue cBera.

[Tonyuyenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
ITpenomienue cBera.

OnTruyeckuii CBETOBO/I.

Xon stydeit B coOuparomiei JnuHse.

XoJ1 Jydei B pacCerBaroIleH JIMH3E.

[Tonyuyenne n300paxeHuit C MOMOIIBIO JIMH3.

[Mpuntun neiictBus goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10 Mopnens riasa.

11. Paznoxenue 0emoro cBeTa B CIIEKT.

12. [lony4eHnue 6enoro cBeta MpH CIOKEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomut u onvimol.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO JIy4a OT YTJIa TaIeHHsI.
W3yueHne xapaKTepUCTHK U300paXKECHUS TPEIMETa B IIOCKOM 3epKaie.
HccnenoBanue 3aBUCMOCTH YTJIa MIPEJIOMIICHUSI CBETOBOTO JIydya OT YIJIa MajJCHUs Ha
TPaHUIIE «BO3LyX—CTEKIIO».

[TomyueHnue n300paskeHUt ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUIIBI COOMpAroIeit TNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITEl IO BOCTPHSTHIO I[BETA MPEIMETOB TPU HX HAOIIONEHHH Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3znea 12. KBanToBble siBJeHHS.

Omnswitel Pesepdopaa u mnanerapuas mojnenb aroma. Monens atroma bopa. Ucnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.
Hyknonnas moxens aromHoro siapa. M3oronsl. PanunoaktuBHble mnpeBpaumieHus. Ilepuon
noJyiypacmnaza aTOMHBIX sJIep.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3aps0BOT0 U MAaCCOBOTO UMCEN. DHEPTUs CBSI3U
aTOMHBIX sifiep. CBsI3b MacChl ¥ D)HEPruu. Peaknmu cuHTe3a U eieHus saep. VIcTouHuKr YHepTrun
Connua u 3BE371.

Snepnas snepretuka. JIelicTBUS paJlOaKTUBHBIX U3TYUYE€HUN Ha KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CHGKTPBI H3JTYy4YCHHA U IMOTTIOMICHUS.

CrexTpsl pa3IuyYHbIX T'a30B.

CnexTp BoaOpo/a.

Hab6nronenue tpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOMIMX U3TYUEHHI.

Perucrpanus nzinydeHus: IpupoAHBIX MUHEPAIOB U MPOAYKTOB.

ﬂaﬁopamopubte padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHIATHIX CIICKTPOB U3IY4YCHUS.



2. HccnenmoBaHue TPEKOB: HM3MEpPEHHE DHEPTUM YAaCTULBI 1O TOPMO3HOMY IyTH (T10

¢dororpadusm).

3. H3mepeHue painoakTUBHOTO (OHA.

IHoBTOPUTEIBbHO-00001IAIOIIIMIA MOAYJIb.

[ToBTOpUTENBEHO--0000IIAIONINIT  MOAYJb MpeAHAa3HAuYeH MJig CUCTeMaTu3aluu U
00001IeHUST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3YICHUU
BCEro Kypca (pu3uKu, a Takke sl MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
busuKe 11t 00yJarOIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEAMET.

IIpu u3ydyeHnn JaHHOTO MOYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX PEe3yJlbTaTOB OOy4eHHs, (QOPMHUPYETCS] E€CTECTBEHHOHAy4YHas TPaMOTHOCTH:
OCBOECHHME HAYYHBIX METOJIOB MCCIIEJOBAHUS SIBIICHUN IPUPOABI U1 TEXHUKHU, OBJIAJICHUE YMEHUSIMU
OO0BACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTyYCHHbIC 3HAHUS, pelaTh 3ajaui, B TOM YHCIIE
KaueCTBEHHBIC U IKCIICPUMEHTAJIbHBIC.

[IprHIMIIMATBHO AEATEILHOCTHBIA XapaKTep NAHHOTO pa3feia peaanus3yeTcs 3a CUET TOro,
4TO 00yYaroUeCs BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAyYHO OOBSICHATH (PU3HUECKUE SABICHUS
B OKpPY’Karolel MPUPOAE U TOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAYyYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HamOOJIee BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTH,
HaIrpuMep, MPaKTHYECKOT0 UCIIOJIb30BAHUS PA3IMYHBIX HICTOYHUKOB SHEPTHH HA OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenne Qu3MKH Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHMsI HAMpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) maTprMoOTH4Y€eCKOro BOCIIUTAHUS

(] mposiBIIEeHHE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOM (U3NUeCcKOit
HayKH;

[] HEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

] TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKJIE€HUH OOLIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

[ ocOo3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX IIPUHIUIIOB B JESATEIILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

[] BOoCIpUSITHE SCTETUYECKHX KadecTB (PM3MUECKOW HAYKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

] oco3HaHME LIEHHOCTH (hPU3MYECKOM HAayKH KaK MOIIHOIO MHCTPYMEHTa [O3HaHWUS MHpa,
OCHOBBI Pa3BUTHs TEXHOJIOTHH, BaKHEHNILIEH COCTABIIAIOLIEN KYJIBTYPBI;

] pa3BUTHE HAYYHOU JTF0003HATEIBLHOCTH, MHTEPECA K HUCCIIEI0BATENbCKON JESATENIbHOCTH;
5) popmupoBaHus KyJbTYpPbl 310POBbS H IMOLMOHAJIBHOI0 0JIArONMONYYHs:

[l oco3HaHue IEHHOCTH 6€30I1acCHOT0 00pa3a *KU3HU B COBPEMEHHOM T€XHOJIOTHYECKOM MHpE,
BaXHOCTH ITPaBUJI 0€30IaCHOTO MOBEICHUS Ha TPAHCIOPTE, HAa 10pOrax, ¢ JIEKTPUUECKUM U
TEIUIOBBIM 00OPYZIOBAaHUEM B JIOMAIIIHUX YCIOBUSAX;

[J chopMUPOBAHHOCTH HaBbIKA peJIEKCUU, TPU3HAHKUE CBOETO MPaBa Ha OLTHOKY U TAKOTO e
IIpaBa y ApYyroro 4ejaoBeKa;

6) TpynoBOro BocnuTaHus:

[] akTUBHOE y4acTHe B peIIeHUH MPAKTUUYECKHUX 3a/au (B paMKaX ceMbHU, 00pa30BaTeIbHOM
OpraHu3aI|y, ropoja, Kpast) TEXHOJIOTHYECKOH 1 COlManbHOM HapaBIeHHOCTH, TPEOYIOLINX
B TOM 4HCJI€ U (U3NYECKUX 3HAHUI;

[ MHTEpeC K MPaKTUYECKOMY M3yUeHUI0 Ipodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3KOJIOrM4YeCKOr0 BOCIIMTAHMS:

(] opueHTalusi Ha TpPUMEHEHHE (QU3UYECKUX 3HAHUHM Ui pelieHHus 3ajad B 00JIacTH
OKpYKaroIllel Cpe/ipl, INITAHUPOBAHMSI TIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX MTOCIEACTBUM IS
OKpYKaroIlen CpeJibl;

[J oco3HaHMeE IN100ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajanTannu K N3MEHAIOIMMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpebl:

(] moTpeGHOCTH BO B3aMMOJEHCTBHM TNPU BBIIOJHEHUH HCCIEIOBAHUNA U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM APYTHUX;

[ MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO IEATEIbHOCTD;

(1 morpeGHOCTh B (hOPMHUPOBAHUM HOBBIX 3HAHWH, B TOM 4HucCie (OPMYIHPOBATH HJIEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKHX 00BEKTAX U SBJICHUSX;

] ocoznanue AeGUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (QU3UKY;



e [] rulaHUPOBAaHUE CBOETO PA3BUTHSI B MPUOOPETEHNUN HOBBIX (PU3UUYECKUX 3HAHUI;

o [] CTPEMIICHHUEC aHAJIM3UPOBATh U BBIABJIATH B3AUMOCBA3U IIPUPOLI, 06IHeCTBa 1 3KOHOMHMKHU,
B TOM YHCJIC C HCIIOJIb30BAHUEM (bl/ISI/I‘{eCKI/IX 3HaHHﬁ;

e [] OUEHKa CBOMX JEHCTBUH € Y4€TOM BIMSHHMS Ha OKPYKAIOUIYI0 CPEly, BO3MOXKHBIX
rJ100aBHBIX OCTIEACTBUM.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocss OynyT chOpMUPOBAHBI MeTampeAMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOIME [103HABATEJIbHBIC YHHBEpCAJbHBbIE Y4YeOHBbIC JEUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIC ICHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUSA:

BBISIBJITH M XapaKTEPHU30BaTh CYIIECTBEHHbBIE MPU3HAKN OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKALMKI, OCHOBAHUS M1 0000IIeHHS
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMIPOTHUBOPEUMS B PaCCMAaTPUBAEMbIX (haKTax, JaHHBIX U
HaOJIOICHUSX, OTHOCAIIMXCS K (PU3HMUECKUM SIBIICHHSIM;

BBISBJIATH NPUYMHHO--CJICCTBEHHBIC CBS3M NPU H3YYCHHU (PU3NYECKUX SIBICHUH U
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJNIB30BAHUEM JEIyKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIIOYEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO BBIOMPATh CIIOco0 peleHus yueOHo (pu3zndeckoii 3a1aun (cpaBHEHUE
HECKOJIbKUX BapMaHTOB pEILIeHMs, BBIOOp Hambonee NOAXOAALIEr0 ¢ Y4YETOM
CaMOCTOSITENILHO BBIIETICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCcKue AeCTBHS.

UCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT ITIO3HAHNUS,

IIPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBIA (PU3NYECKU
HKCIIEPUMEHT, HEOObILIOE UCCIIEeI0OBAaHIE (PU3NYECKOTO SIBIICHUS;

OLICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYUYEHHYIO B XOJ€
WCCIIEIOBAHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (hopMyJHpoBaTh OOOOIIEHMS M BBIBOABI IO  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

IPOTHO3UPOBATh BO3MOXHOE JaJIbHEHIIee pa3BuTHe (PU3UUYECKHX MPOLIECCOB, a TaKXKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTHh pa3jIMyHble METOJ/bl, HHCTPYMEHTBl M 3alpoChl MpHU IMOHMCKE U OTOOpe
UH(OPMALIUY WU TAaHHBIX C YYETOM MpeIoKeHHON yueOHoM (u3nyeckoit 3a1au;
aQHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAalbHYIO (OpMYy IMpeacTaBiIeHUs HHPOpMalUu U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMM, AMAarpaMMaMH, HHOMN
rpaduKol U UX KOMOMHAITUSIMH.



KomMMyHMKaTUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJ¢ OOCYXIeHHs Yy4eOHOTO Marepuaia, pe3yJbTaTOB Ja0OpPaTOpPHBIX paboT U
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4¥ U MOJJIep)KaHue OJIar0kKeIaTeTbHOCTH OOIICHHUS,
COIIOCTaBJISITh CBOM CYXKICHUS C CYXICHHSIMH JPYTMX YYaCTHUKOB JIMAJIOTa,
00HapyKUBATh Pa3INYNE U CXOACTBO MO3UIIHI;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBISATh  PE3yJbTaThl  BBIMOJIHEHHOTO  (PM3MYECKOrO  OMbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIAMBHYaIbHON pabOThI IPU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBI;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBAThH JEHCTBUS MO €€
JTOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIaTh MPOIECCHl M PE3yJIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOK YacTh Pa0OTHI, JOCTHrash KAa4eCTBCHHOTO pe3ylibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JCUCTBUS C APYTUMH YWICHAMH KOMAH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIaJ[a B OOLTUI MPOYKT 110 KPUTEPHSIM, CAMOCTOSITEIIEHO
c(OpPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JecTBUA

Camoopranu3amnus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOMUX IS PEIICHUs
bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCA B PA3IMUYHBIX MOJAXOAAX MNPUHATUS peIlIeHUH (MHIUBUIYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PEILICHU;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, 3MOLIUOHAJLHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyallMM U IIpeJylaraTh IUIaH €€ H3MEHEHMS],

OOBSACHATH MPUYMHBI TOCTUKEHUS (HEJOCTUKEHUS) PE3YIbTaTOB AESITENbHOCTH, 1aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJI BBIITOJHEHHUS (PU3UUECKOTO
UCCJIEIOBAaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB, H3MEHUBIIMXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUTh ce0s1 Ha MECTO JAPYTOro YeJoBeKa B XOJe CIOpa WM JTUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MNpHU peuieHHd (U3NYEeCKMX 3a7ad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPaBoO JPYroro.

MNPEAMETHBIE PE3YJIBTATHI



K xoHiy oOyuenns B 7 Kjacce mpeIMeTHBIE Pe3ybTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHU:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULBI (PU3MYECKHX BEIWYHH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSHUS BelllecTBa (TBEPIOE, KMJIKOE, razo00pa3zHoe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOIIas cwia, aedopmanus (ymnpyrasi, IJIacTHYEcKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath sBieHus (Iuddys3us, TEII0BOE IBUKEHUE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, pPaBHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHON OCBIO BpAILEHUs, IIepeaaya 1aBJIeHUs TBEPAbIMU TEIAMU,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JAaBleHHE, IJIaBaHUE TeJ, MpPEeBpaLIeHUs
MEXaHUYECKOM dHEPrun) Mo ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YyUCHHBIX (PU3MUECKUX SIBICHUH B OKPYXAIOLIEM MHUpE, B
TOM 4Yucie (u3uuecKue SBICHHS B MPHUPOJE: MPUMEPHI JBIKEHHS C Pa3INYHBIMH
CKOPOCTSIMH B XUBOW W HEKHUBOM INpPUPOJAE, ACUCTBHE CWIBI TPEHHUS B IPUPOAE U
TEXHUKE, BIHSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJaBaHHUE DbIO,
phluaru B TeJ€ YEJIOBEKA, MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJady B yueOHYIO,
BBIJIEJISITh CYLIECTBEHHbIE CBOWCTBA (IPU3HAKU) PU3NYECKUX SBJICHUI;

OIKCBIBATh U3YUYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TeJla, CUila TPEHUs, aBjieHue (TBEPIOro
Tesa, >KUJKOCTH, Tasa), BBHITAJIKMBAIOLIAs CHJIa, MEXaHHYeckas pabdoTa, MOIIHOCTb,
IUIEYO CHUJIbI, MOMEHT CHJIbl, KO3(PQUIIMEHT TIOJE3HOTO JEHUCTBUS MEXaHU3MOB,
KMHETHYecKass M MOTEHLHUalbHasl 3HEPIus), MpH OINUCAHUU MPAaBUIBHO TPAKTOBATh
(bu3nUecKnit CMBICT UCTIOJIb3YEMBIX BEJIMUNH, UX 0003HAYEHUS M €IMHUIIBI (PU3UYECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMYUHY C
JpPYTMMHM BEJIMYMHAMH, CTPOUTH IpadUKH H3YyYEHHBIX 3aBHUCHUMOCTEH (QU3NYECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA TeJl, (pU3HUECKUE ABICHUS U IPOLIECCHI, UCIOJIB3YS MTPaBUiIa
CJIO’KEHUS CUJI (B/10JIb OJTHOM mpsimoit), 3akoH 'yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pblyara (OJ0Ka), «30J0TO€ TMPaBUIO» MEXAHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKOW 3HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa U 3aIUCBIBATh €0 MaTEMAaTHUECKOE BBIPAKEHHUE;

OOBSICHATH (PU3HUECKUE SBIECHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalUHd  NpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYHUHHO-
-CJIeJICTBEHHBIE CBS3U, CTPOUTH 00bACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ onopoi Ha 1—
2 W3yuYyeHHBIX CBOWCTBA (U3MUYECKUX SBJIEHUH, (U3NYECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

pemate pacu€THble 3afauyd B 1—2 feWCTBUA, HCIOJB3YSd 3aKOHBI U (OPMYJIBI,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHSI 3aJ1auu 3aHChIBaTh
KpaTKOe YCJOBHE, IMOJACTaBIATh (hU3MUECKHE BEIWYMHBI B (OPMYJBI M MPOBOJIUTH
pacy€Tbl, HAXOJUTh CIPABOYHbIE [aHHbIE, HEOOXOAWMBIE JJIs peIIeHUs 3ajad,
OLIEHUBATh PEATMCTUYHOCTD MOTYYSHHOH (PU3MUECcKON BEINUHHBI,



pacrio3HaBaTh poOJIEMBbl, KOTOPbIE MOYKHO PEIIUTh IPU MOMOIIN (PU3HMUECKUX METO/IOB,
B ONMCAHUU HCCIICJAOBAHUS BBLIEJIATH IPOBEPSIEMOE MPEANOIOKEHUE (TUIOTE3Y),
pa3nuyaTth ¥ WHTEPIPETHUPOBATH NOJIYUYCHHBIH PE3yJbTaT, HaXOIUTh OIIMOKH B XO€
OIbITA, JIEJIAaTh BBIBOJIBI 110 €70 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHPOBATH TPOBEPSEMbIE MPEINONIOKEHUs, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOI0 000PYJ0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX NMPUOOPOB, 3alKCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJIHOW (PU3MUECKON BEIMUYUHBI OT JPYTOi C
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUKEHUS Tela, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT YAJUHEHMs NPY)KUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO HOTPYXEHO TEJO,
YCIOBUH MJIaBaHMS TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs], Cenys MPeIOKEeHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTaThl IMOTYYEHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYUH B BHJIE IPEIOKEHHBIX TAOJIHUI U TPpaUKOB, A€TIaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUs CKOJIBXKEHMS, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOIAs Ha IMOTPYKEHHOE B KUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXaHU3MOB), CleAys MNPeJIOKEHHON
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE MCKOMOM BEIIMYUHBI,

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
00opyaOBaHUEM;

yKa3plBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HEMOABIKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpoMl Ha WX OMHMCAaHUA (B TOM 4MCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHHUA O CBOMCTBAaX (U3UYECKUX SBICHUI U HEOOXOTUMBIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TpU OOpalieHuH C OpuOoOpaMU M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHHs 370pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TOBEIACHHS B
OKpYXaroIlIeH Cpeae;

OCYILECTBIIAATh OTOOP HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIMXCS 3HAHUHM U ITyTEM CpaBHEHUS



Pa3IMYHbIX UCTOYHUKOB BBIAEISITh HH(GOPMAIIMIO, KOTOpas SIBISIETCS MPOTHUBOPEUUBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BAaTh MPH BHITIOJHEHUH YYEOHBIX 33JaHUI HAYIHO--TIOMYJISIPHYIO JTUTEPATYPy
(GU3HYECKOTO COIeP KaHMUSI, CIIPABOYHBIE MaTePHAIIbI, peCypchl ceTi HTepHEeT, BIaeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMM U3 OJHOMN
3HAKOBOMW CHCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMyOJIUYHO AeNaTh
KpaTKue COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YYEOHBIX HCCICIOBAHUM, IPH 3TOM
IpaMOTHO HUCHOJb30BAaTh M3YUYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EHTAIUEH;

IIPU BBIMIOJIHEHUHU YYEOHBIX NMPOEKTOB M MCCIEIOBAHUMN paclpenesTh 00S3aHHOCTH B
IpyIIe B COOTBETCTBUH C IIOCTABICHHBIMH 33/1a4aMU, CIEAUTD 32 BBIIIOJIHEHUEM TIaHa
NEHCTBUI, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIaJ B JESATENBHOCTh TPYIIIBL,
BBICTpAaUBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAFOIIHX.

K xonny oOydeHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBHILECHHBI U HEHACBIILICHHBIN Map, BJIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
T0JIE, POBOJIHUKHU U TUDJIEKTPUKH, IOCTOSHHBIN AJIEKTPUYECKUM TOK, MATHUTHOE I0JIE;
pa3iuuaTth SIBICHUA (TEIJIOBOE pacHIMpEeHHE U CKaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMa4yMBaHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHICHCALUs,
IIJIABJICHUE, KPUCTAJUIU3aLUS (oTBepaeBaHue), KUIICHHUE, TemIonepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, WU3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsAa0B, ACHUCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HAa MPOBOIAHUK C TOKOM, DJIEKTPOMAarHWTHas
UHAYKIMS) TI0O ONHMCAHUI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUYECcKoe SBICHNUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUYECKHUX SIBIICHUN B OKPYKAIOIIEM MHpE, B
TOM 4Hclie (u3nyeckue SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATKEHHE W
KamWUIIpHBIE SIBIICHUS B TPUPOJAE, KPUCTAUIBI B mpupojne, uziayudenue CouHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
DIIEKTPUYECKHUE SBJICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HU Ha 3emiie, OJIsipHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TNPAKTHYECKYIO 3aladyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKH) (PUZUUECKUX SBIICHU;

OTHCHIBATh U3yUEHHBIE CBOMCTBA Te U (PU3NUYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS JSHEPrus, KOJIUYECTBO TEIIOTHI, YJEIbHas
TEIUVIOEMKOCTh ~ BELIECTBA, YAENbHAs TEIUIOTA IUIABJIECHUSA, VYAEIbHas TEIUIOTA
napooOpa3oBaHus, yJeibHasl TEIUIOTa CrOpaHUs TOIUIMBA, KOA(PQUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIIMHBI, OTHOCUTENIbHAS BJIAXHOCTh BO3AYyXa, AJIEKTPUUECCKUN
3apsl, CHJIAa TOKA, JIIEKTPUYECKOE HAIIPSKEHUE, COTPOTUBIIEHUE IIPOBOIHUKA, YIEIBHOE
COTMPOTHBIICHUE BEIIeCTBa, pabOTa U MOIIHOCTH dJIEKTPUIECKOTO TOKA), MPU OMHCAHUN
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCMOIb3yEMbIX BEJIMYUH, 0003HAYEHUS U



€IMHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh (DOPMyJIbl, CBS3BIBAIOIIUE JaHHYIO
¢u3nUecKyl0 BETUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpapUKH H3YHYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SIBIEHUS M IIPOLIECCHI, HUCIONIb3Ys
OCHOBHBIEC TIOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKOM TEOPUM CTPOCHMS BEIIECTBA,
IPUHIUI CYTIEPIIO3ULMH N0JIeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXPaHEHMs 3apsa,
3akoH OMa /J1s1 yyacTKa LienH, 3akoH J[xoyns—JIeHna, 3akoH COXpaHEeHUs SHEPTUH, IIPU
3TOM JaBaTh CJIOBECHYIO ()OPMYIHMPOBKY 3aKOHA W 3alMCBIBATh €0 MaTEMAaTHYECKOE
BBIPAKCHHUE;

OOBSICHATh (hU3HUECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyauuun IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISBIIATH
IPUYMHHO-CJIEICTBEHHBIE CBSA3M, CTPOUTh OOBSICHEHHE M3 1—2 JOrMYECKHX IIaroB ¢
OTopoii Ha 1-2 M3yUYeHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pewath pacuéTHble 3aaud B 2-3 JeHCTBHA, HCHOIb3Yyd 3aKOHbI U (OpMyJIBI,
CBSI3bIBAIOIIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBHUS 3a/1a4H 3aIUChIBATh
KpaTKoe YCJIOBHE, BBIABIATH HEJOCTATOK JaHHBIX JUIs pELICHMs 3a7aud, BbIOMpPATh
3aKOHBI U (POPMYJIbI, HEOOXOUMBIE AJIS €€ PEeLICHUs], IPOBOAUTE PAacUEThl U CPABHUBATH
NOJIyYeHHOE 3HaYeHHE (PU3NIECKOIN BETMUMHBI C HU3BECTHBIMU JaHHBIMU;

pacmo3HaBaTh Ipo0IEMbI, KOTOPBIE MOKHO PEIIUTH ITPH IIOMOIIH (PU3UIECKUX METOJIOB,
UCIIOJIb3YSl ONMCAaHUE UCCIIECOBAHUS, BBIICIATH IPOBEPSEMOE IPENIIOJIOKEHUE,
OLICHMBATh [IPaBUIIBHOCTh MOPSAKA MPOBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;
IPOBOJIUTH ONBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes (KamWUISpHBbIE SIBJIEHHs, 3aBUCHUMOCTb JIaBIEHUS BO3JyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCAa OCTBIBAHUS U HarPEBAHUS NPU U3IIyUYEHUU OT LIBETA
u3NMyvaromeil  (moriomaromnieii) MOBEPXHOCTH, CKOpPOCTh HCHApeHUs BOABI OT
TEMIEPATypbl JKUIKOCTHM U IUIOMIAAuM €€ TMOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJEMCTBUE DIIEKTPUYECKUX 3apsIiOB, B3aMMOJECHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3alysl MArHUTHBIX IOJIEW MOCTOSIHHBIX MAarHUTOB, IE€UCTBUS MArHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTrATENs
MOCTOSTHHOTO TOKa): (OopMyJIHMpoBaTh NPOBEpPsSEMbIE TPEANOIOKEHUs, COOUpaTh
YCTAaHOBKY M3 IMPEUIOKEHHOIO0  O00OpYyJOBaHMs, OIUCBHIBATH XOJA OIBITa U
(bopMyIMpOBaTh BBIBOABI;

BBITOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHOW BIQXKHOCTH BO3/1yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JIATUYUKOB
¢bu3nyeCKuX BENWYHH, CPaBHMBATh pPE3yJbTaThl W3MEpPEHUN C y4E€TOM 3aJaHHOI
a0COTIOTHON MOTPEIIHOCTH;

NPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3UYECKOM BEIMUYUHBI OT JPYToi ¢
MCIIOJIb30BaHUEM MPSIMBIX W3MEpPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YIEIBHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOJHUK, OT HANPSIKEHHS Ha POBOJIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOIO W MapajlIeIbHOTO COEIUHEHHI MPOBOJIHUKOB):
IUTAHUPOBATh MCCIIEIOBaHHE, COOMPATh YCTAaHOBKY U BBIMOJHITH U3MEPEHUS, CIerys
IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh PEe3yJIbTAaThl MOJYYEHHOH 3aBHCHUMOCTH B BHJIE
TaOIUI U TpaUKOB, AeTaTh BBIBOABI 110 pe3yJIbTaTaM HCCIIeI0BAHHUS;



IPOBOJIUTh KOCBEHHbBIE M3MEPEHUs (U3NYECKUX BEIMUYUH (yJesIbHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
NPEUI0KEHHON HHCTPYKIUH, U BBIYUCIISITh 3HAYCHUE BEJIIMYHMHBI,

coOuoaTh MpaBWjia TEXHUKM Oe30macHOCTH Ipu paboTre ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu3oBaTh MPUHLUIBI JAEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOHCTB € OMOpPOW HAa MX OMUCAHMA (B TOM YHMCIIE: CHCTEMa OTOIUICHHS IOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIepMETpP, BOJIBTMETP, CUETUUK 3IIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepBl), SJCKTPUYECKUE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
MOCTOSIHHOTO TOKAa), HWCHOJB3ys 3HAaHUS O CBOMCTBAaX (DM3MYECKHX SIBICHUH U
HEeo0Xo1uMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKHE YCTPOMCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpPAHMs, JEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUYECKHUX IIETIEH C TOCIIE0BATEIILHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYECHHUs JIEMEHTOB 3JIEKTPUUECKUX LIENeH;
IOPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MPAKTUYECKOTIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM MU3HM JuId oOecredeHus
0€30I1aCHOCTH MNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBamu,
COXpaHEHHS 3JI0pOBbSI M COONIOJCHUS HOPM DKOJIOTUYECKOTO TIIOBEACHUS B
OKpYXaIoIIeH Cpeae;

OCYILECTBIIATH MOMCK HHPOpMALUU PU3HUECcKOro copepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIIMXCSA 3HAHUA M MyTEM CPaBHEHHUsS JIOTIONHUTEIBHBIX HCTOYHHKOB BBIJCISTH
UH(OPMaLINIO, KOTOpas SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MIPU BHINIOJIHEHUH YYEOHBIX 33aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYpy
(bU3MUecKOro coepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiaaleTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOU CHUCTEMBI B IPYTYIO;

co3iaBaTh COOCTBEHHbIE IHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHUs, 000O0mIas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHKOB (PM3UYECKOTO COJEpKAHUS, B TOM YHCIE
nyOIMYHO  TPEACTaBIATh  pe3yNbTaTbl MPOEKTHOM MM HMCCIEeI0BAaTENbCKON
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BaTh U3yUEHHBIN MOHATHHMHBIN ammapat
Kypca (HU3UKH, COTPOBOXKIATh BRICTYIICHUE MTPE3CHTAINCH;

IpY BBIOJHEHHH Y4YeOHBIX IPOEKTOB W WCCIENOBAaHHNA (U3NYECKUX IPOIECCOB
pacrpenenaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMH 3aJadaMH,
CIICZINTHh 3a BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJECHCTBUE, IPOSBIISISI TOTOBHOCTH Pa3peliaTh KOH(DIUKTHI.

K xonny oOyuenus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

UCIIOJIB30BaTh IMOHATHS: CHCTEMa OTCUéTa, MaTepualbHas TOYKa, TPACKTOpUs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JIBMXKEHUs, nedopmanus (yrnpyras, miacTH4eckast),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEPErpy3Kd, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,



MEXaHUYeCKue KosebaHMsd M BOJHBI, 3BYK, MH(Qpa3ByK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHHWsI M IOTJIOIICHUs, anbda-, Oera- U Tamma-
W3JIy4EHUs1, U30TOIIBL, SIZICPHAsi SJHEPIeTHKA,

pasinyarh sBJIE€HUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSAMOJIMHEHHOE IBMKEHHE,
PABHOYCKOPEHHOE NMPSIMOJIMHENHOE JBM)KEHHE, CBOOOIHOE MAaJCHUE TeJl, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJCWCTBUE TEJ, PEAaKTHUBHOE JIBU)KCHHUE,
KoyiebaTeNbHOe JBIKEHHE (3aTyXalolMe W BBIHYXKACHHBIC KOJEOaHUs), pE30HAHC,
BOJIHOBOE€  JBW)KCHHE, OTPAKEHUE 3ByKa, IMPAMOJIMHEHHOE PACIPOCTPaHECHHUE,
OTpa)XCHHE U IIPEIIOMIICHUE CBETA, II0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0eoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAJIbHBIX I[BETOB, IUCIIEPCUS CBETA,
€CTECTBEHHAsI PAIMOAKTUBHOCTb, BOSHUKHOBEHHUE JIMHEWUATOrO CIIEKTPa U3IyUYEHUs) 110
ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yUYCHHBIX (PU3MUYECKUX SBICHHUI B OKpY’KaloeM Mupe (B
TOM yHclie (U3NYECKUEe SBJICHUS B MPUPOAE: MPUIUBBI U OTIMBBI, ABHKCHHUE IJIAHET
ConHeyHOM cucTeMBbl, PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHAaMH, 3XO, IL[BETa Tell,
ONTUYECKHE  SBJICHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIbTPadUOIETOBOr0O U PEHTIC€HOBCKOIO W3JIy4YEHHUI, €CTECTBEHHBIH paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JefiCTBUE palMOaKTUBHBIX M3IYyYEHU HAa OpraHu3M 4eJoBeKa), IpU 3TOM IEPEBOIUTh
IPAaKTUYECKYIO 3aJauy B y4eOHYIO, BBIJIENIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKM)
(bU3nUeCKUX SBICHUIA;

OTNMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONIb3YS (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUXKEHHUHU,
YCKOpPEHHE, MEPEMEIIECHNE, IIyTh, YIVIOBAasl CKOPOCThb, CHJIAa TPEHUS, CHJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO MaJeHMs, BEC Tejla, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHHUeCcKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJ| IOBEPXHOCTHIO 3€MIIM, IIOTCHIMAIbHAS SHEPIUs CXKATOU IPYKUHBI, KUHETUYECKas
SHEprus, MOoJHasg MEXaHUYeCKasi JHEPIusl, IEPUO U YacTOTa KoJieOaHU, AJIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTeJb MPEIIOMIIEHUS CPEJlbl),
IpU ONMCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUIH CMBICI HMCIIOJB3YEMbIX BEJIHYUH,
0003HaueHMs M eTUHUIBI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (hOPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 (PM3UYECKYIO BETUYUHY C IPYTUMU BETUYUHAMU, CTPOUTH IPaPUKU N3YUEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOICTBA Tell, PU3NYECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpAHEHHUs DHEPIUH, 3aKOH BCEMUPHOIO TATOTEHMS, NMPUHLUII CYNEPIIO3HUIMH CHUJI,
IIPUHIUII OTHOCUTEIBLHOCTH ['anuies, 3akoHbl HpI0TOHA, 3aKOH COXpPaHEHUs UMITYJIbCa,
3aKOHbI OTpPaXEHUs U IPEIOMIICHHMS CBETa, 3aKOHbI COXPaHEHUs 3apsioBOr0 U
MacCOBOI'0 YHCEJI TPU SJIEPHBIX PEAKIIHX, IPU ITOM JIaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA Y 3aIIMChIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATh (pU3MYECKHe TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  MPAKTHUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH  [PUYUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1IaroB ¢ OMOpPOoil Ha 2—



3 W3y4YCHHBIX CBOWCTBAa (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB HJIU
3aKOHOMEPHOCTEM;

pelaTte pacy€THbIE 3a7a4i (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUN), UCIIOJIb3YS
3aKOHBI U (POPMYJIbI, CBSI3bIBAaIOIIME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIN3a
YCIIOBUSL 3a/ladydl 3allUChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIIUE WIH
n30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IJI PEIICHUs,
IPOBOAMTH pPAcuéTbl U OLEHUBAaTh PEATMCTUYHOCTh IIOJYYEHHOTO 3HAYCHUS
(U3HYECKON BETMIMHBL;

pacro3HaBaTh NPoOJIEMBbl, KOTOPHIE MOKHO PELIUTH IIPU TOMOIIH (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl ONHMCAHUE UCCIEJOBAHUS, BBIICIATh IPOBEPSIEMOE IPENIIOJIOKEHUE,
OLICHUBATh IMPABWJIBHOCTH IOPSIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3yJIbTAaThl HAOIIOIEHUN U ONBITOB;

IPOBOJUTH ONBITHI MO HAOIIOJACHUIO (PU3MUECKUX SBICHUN WIN (PU3UYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXPAaHEHUS YHEPrUH, 3aBUCHMOCTh
nepuoja KojaebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTU IPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHHH, MPSIMOJIMHEHHOE PacpOCTpaHEeHNE
CBETa, pa3ioKeHHe OEeI0ro CBeTa B CIEKTP, U3yUYEeHHE CBOMCTB H300pakeHUs B IIIOCKOM
3epKaje U CBOWMCTB H300pa)KeHUs MpeaMeTra B coOuparolield JuH3e, HaOltoJIeHue
CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3JIyYEHUs): CaMOCTOSTENbHO COOMpaTh
YCTAaHOBKY W3 HM30BITOYHOrO Habopa 00OpYyIOBaHHWSA, OMUCHIBATH XOJ ONBITA M €ro
pe3ynbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTHh TPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUMN, OMpeneNss CpeaHee
3HaYeHHEe u3MepsaeMoil BelUYuHbl ((POKYCHOE pacCTOSIHHE cOOUparoe JIUH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEpUTEILHOTO MPUOopa);

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
NPSMBIX H3MEPEHHUH (3aBUCUMOCTH ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKCHUN
0e3 HavaIbHON CKOPOCTH, TIEpHO/Ia KOJIeOaHUN MAaTeMaTHUYeCKOTO MAassTHUKA OT JUTHHBI
HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHUS CBETA OT YIJIa MaJCHUS U YIJia IPETOMIIEHUS OT
yria MajeHus1): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOSTEIBHO COOMpaTh YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE
TabJIML ¥ TpauKOB, I€7aTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIIEIOBAHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHUs (U3UUYECKUX BEIUYUH (CpelHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU paBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOJAHOIO Ma/EeHHUS,
KECTKOCTh TPYKUHBI, KOOPPUIUEHT TPEeHHs] CKOJIBKEHUS, MeXaHHueckas pabora u
MOITHOCTb, YaCTOTA U NMEPHO/ KOJIeOaHUI MaTeMaTHYeCKOT0 U MPY>KUHHOTO MasiTHUKOB,
onTHYeCKas Cuwia coOuparome JMH3bl, pPaJUOaKTUBHBIMN (OH): MIaHUPOBAThH
U3MEpEeHUs, COOMpaTh HSKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBINOJHITH H3MEPEHUS,
CIenysl PeIOKEHHOW HHCTPYKITUH, BEIUUCIISITh 3HAYCHHUE BETMUYUHBI M aHATU3UPOBATH
MOJIy4YeHHbIE Pe3YJIbTAThI C YUETOM 33JaHHOM MOTPEITHOCTH U3MEPEHUI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyaOBaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (M3MUECKHUX MOJEeJeil: MarepHuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI MCTOYHMK CBEeTa, JIy4, TOHKAas JIMH3a,
IUTaHEeTapHasi MOJeNIb aTOMa, HYKJIOHHAs! MOJIeJIb @aTOMHOTO SIpa;

XapaKTepu30BaTh MPHUHIUIBI JCHCTBHS W3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKHU MOJIOKEHHUS,



pacCTOAHUS M YCKOPEHMs], PaKeTa, 9X0JIO0T, OUKH, IIEPUCKOII, (poToanmnapar, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), HCIONb3ys 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YyYEHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJOTMYECKUX IPOLIECCOB MPHU PELICHUH y4eOHO--
IPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMBbI JJIs1 NOCTPOCHUS M300paXKeHU B INIOCKOM
3epKajie u coouparorei JIMH3e;

OPUBOAUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) NPAKTUIECKOTO
UCTIOJIb30BaHUSl (PM3MUECKUX 3HAHUHM B TIOBCEAHEBHOW KHM3HHM I OOECredeHUus
0€30MaCHOCTH TMpH OOpaIleHUH C NPUOOpPaMU W TEXHUYECKUMHU YCTPOIHCTBaMH,
COXPAaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpYXalollei cpee;

OCYLIECTBIIATh TMOUCK HHpoOpManuu (Qu3Mdeckoro cojaepxkaHus B VIHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoC, HAXOAUTh IIyTH OIpE/eIeHus
JIOCTOBEPHOCTH IOJIy4EHHOM HH(pOpMaluu Ha OCHOBE HWMEIOIIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

UCIIOJIb30BaTh MIPU BHIIIOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATypy
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HMHPOpPMALUM M3 OJHOMH
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE ¥ YCTHBIE COOOIIEHHS HA OCHOBE HH(OPMAIIIH 13
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COACpIKaHUsS, MyOIWYHO TPENCTaBISATh
pe3ysbTaThl IPOEKTHOM WIJIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, P 3TOM IPAMOTHO
UCIMOJIb30BaTh HM3YYCHHbIM MOHATUHHBINA ammapar M3ydyaemMoro pasnena (U3uKd U
COIIPOBOKIATh BBICTYIUIEHHE MpE3eHTaled ¢ y4éToM OcoOeHHOCTEeH ayauTopun
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJib B NO3HAHUYU OKPYKAKOIIEro MUPa
11 ®dusmka - HayKa 0 MPUPOJIC 2 buomiorexa LIOK
' 4 PHpod https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
HSHHCCICHE BEIHIHAL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYYHBI METO/I ITO3HAHUS 2 bubmrorexa LIOK
' y A https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
2.1 CtpoeHue BelecTa 1 bubmoreia LIOK
' P - https://m.edsoo0.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 9 1 bubnuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperatHbie COCTOSIHHSI BEIIECTBA 2 htptIpSJ,IZI;I/OrrTl.e;aSC])_E). (U/7F416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHue u B3aumMo/ieiicTBUE TeJl
b K
3.1 MexaHuueckoe OBUKEHUE 3 2 nommorexa [O

https://m.edsoo.ru/7f416194
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bubnunoreka LIOK

2 )41 4
3 HICPHIA, Macea, IIOTHOCTD https://m.edso0.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Crana. Bugst cin https://m.edso0.ru/7f416194
Hroro mo pazaeny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [Hasnenue. Ilepenaua naBneHus TBEPAbIMU 3 Bu6mmoteka [JOK
' TeJaMHU, JKUIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KuIKOCTH 5 brbmmorexa LIOK
' A https://m.edso0.ru/7f416194
bubnuoreka [IOK
43 ATMocpepHoe AaBiICHHe 0 https://m.edso0.ru/7f416194
44 JlelicTBUE KUJIKOCTH U ra3a HA 7 bubmmoreka [JOK
' HOrpYXEHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Hroro no pasneny 21
Paznea 5. PaGora n MoHOCTDh. JHEprus
bu6nmorexa LIOK
>1 Pabora 1 MoIHOCTE 3 https://m.edso0.ru/7f416194
5.2 IIpocThiec MEXaHU3MBI 5 bubamorexa LOK
' POCTRIE Me > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4
53 CXAHIECKAL SHepritt https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
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8 KVIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/mn Konrpoabnbsie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3gen 1. TensioBbIe ABJICHUSA
bubmuoreka [JOK
11 C i 7
TPOCHHE I CBOMCTRA BEMlecTBa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 3
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznein 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DINeKTpUUECKHE 3apsiabl. 3apssKeHHbBIS 7 bubnuorexa [JOK
' TeJla ¥ X B3aMMOJIEUCTBHIE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i 7 20 2 5
OCTOSTHHBIN AMEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 2
ATHITTHBIC ABTCH https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6) 4
AICKTPOMATHITTHAA HIAYIHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpemst 3
BIIEE KOJIMYECTBO YACOB I1
OB O CTBO HACOB I1O0 68 3 10
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9 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHHE pa3aeiioB H TeM ¢ poBLIe
Ne ni/m P Kontpoabnbie  IlpakTHueckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3zgea 1. Mexannueckue siBJICHUSA
11 MexaHnuecKoe NBUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [JOK
' ONMCAHUA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 7| 20 1 1
auMozencTRHe Te https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 1
AKOMBL COXPATCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznea 2. MexaHn4yecKHe KOJI€0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 M 3] 7 1
CXAHHCCKHC KOTCOAHIT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1
CXAHITICCIUE BOTHEL SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3pnen 3. DiieKTPOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI

DIEeKTPOMArHuTHOE MoJe U bubnmoreka [JOK
3.1 6
3JIEKTPOMArHUTHBHIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
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Pa3gea 4. CBeToBbI€e ABJICHUSA

4.1 3aKOHBI pacIPOCTPAHEHUS CBETA 6 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6 OK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 hgpsﬁ?/(;;?e?sci.ru 17f41a446
Utoro no pazneny 15
Pa3zgen 5. KBaHTOBLIE fIBJICHUSA
51 Wcyckanue u morjiomeHne cBeTta arToMOM 4 bubmorexa HOK
' Y - https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2
> CTpoene aTomHoro s1pa 6 https://m.edsoo.ru/7f41a4a6
5.3 SeDHLLE DEAKII 7 bubmuoreka [JOK
' /ICPHBIC Peartl https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pasnea 6. [lopToputenbH0-0000IaI0IM i MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHMS 9 bubnnorexa [JOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBLIEE KOJIMYECTBO YACOB I10 102
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI )51 YYEHUKA

» ®usmka, 7 xnace/ [lepoimkun .M., BanoB A.U., AKiinoHepHOe 00IIECTBO
«M3narenscTBo «IIpocBenieHue»

» ®uswka, 8 xkiacce/ [lepeimkun .M., UBanoB A.M., AKuinoHepHOE 00IIEeCTBO
«M3parenscTBo «IIpocsenieHue»

» ®dusuka, 9 xnacce/ [lepeimkun .M., I'ytauk E.M., MBanoB A.U., [TerpoBa M.A.,

AxunonepHoe o6mectBo «M3narenscrBo «lIpocsemienne»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

®wusuka, 7 kiacc/ Iepemkua U.M., Banos A.U1., AKiimoHepHOE 00IIECTBO
«M3parenscTBo «IIpocBenieHue»

» ®uswka, 8 kiacce/ [lepeimkun .M., UBanoB A.J., AkunoHepHOE 00IIEeCTBO
«3marenscTBO «IIpocBemenuney

» ®usuka, 9 xnacc/ [epeimkun .M., I'yrauk E.M., UBanos A.U., [TerpoBa M.A.,
AxkrmmonepHoe obmectBo «M3natensctBo «IIpocsemnenuey» dusuka. 7 kmacc.
Metoauueckoe nocobue (O.A. Uepnukosa, C.H. I'manenkosa, B.B. Kynpssues)
MeTtonuyeckoe nmocodue k yueOHukam «Pu3nkay.

7—9 xnaccsl (aBropsl H. B. ®unonosuy, E. M. I'yTHUK) ;

Ousuka. Junaktuueckue matepuainsl. 7 kinace (aBropsl A. E. Mapon, E. A. Mapon);
®usuka. COOpHHUK BOMIPOCOB U 3a/1a4. 7—9 Kitacchl

(aBTops! A. E. Mapom, E. A. Mapon, C. B. [To3otickuii);

DNEKTPOHHOE NMPUIIOKEHNE K YUEOHUKY.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

bubmmoreka LIOK https://m.edsoo.ru/
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