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INOACHUTEJIbBHAA 3AITMCKA

[Iporpamma no gu3uke Ha ypoBHE OCHOBHOI'O 00IIeT0 00pa3oBaHMs COCTAaBJIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHUM K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbX B DI'OC OO0, a takxke ¢ yuétom deaeparbHON
paboueii mporpammsl BoctiuTanus U Konnenmuuun npenogaBanus yueOHoro npeamera «DPusnkay.

Copneprkanue IporpaMMsbl IO (PU3HUKE HAPaBICHO Ha (POPMUPOBAHKE €CTECTBEHHOHAYYHON
IPaMOTHOCTH OOYYaIOLINXCS M OPraHM3aLUI0 U3y4YeHUs (U3MKU Ha JeSITEeIbHOCTHOM OCHOBE. B
nporpaMMe 1O (PU3MKE YYMUTBHIBAIOTCS BO3MOXXHOCTH YYE€OHOrO NpeaMeTa B peau3alliu
tpeboBanuit ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM M METAINpPEAMETHBIM pPE3yJIbTaTaMm
00y4eHus, a Tak)Ke MEXKIPEIMETHbBIE CBSA3H €CTECTBEHHOHAYYHBIX YUEOHBIX IPEMETOB Ha YPOBHE
OCHOBHOTO 00IIIer0 00pa3oBaHusl.

[IporpammMa 1o ¢U3MKE YCTaHABIUBACT paclpeiesieHue Yy4eOHOro marepuaia Mo rojam
oOyueHus (1o Kiaccam), MpeasiaraeT MPUMEPHYI0 TOCIEeI0BATEIbHOCTh HW3YYEHUS TeEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MIPEAMETHOTO COJIEP)KaHUS U YUETE BO3PACTHBIX OCOOCHHOCTEM
o0yyJaroumxcs.

[Tporpamma no ¢usmke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOJMYECKON MTOMOIIN YUUTEIIO
B CO31aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MPEIMETY.

Ou3rKa SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUecKue 3aKOHBI JISKAT B OCHOBE MPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomMueld U Guanyeckoil reorpaduell, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MPEeIOCTaBiIsSeT HauOojee sICHble OOpas3ipl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna u3 rMaBHBIX 3a7a4 (U3NYECKOr0 00pa3oBaHUsl B CTPYKType oOuliero oOpa3oBaHus
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH M HHTEpeca K Hayke Yy
00yYaroImXxcsl.

N3yuyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

L HAay4YHO 00BACHATH SIBJICHUS,
L4 OLICHUBATb U ITIOHUMATb 0COOEHHOCTH HAaYYHOTI'O UCCIICAOBAHNA;
o HHTCPHNPECTUPOBATE AJAHHBIC W HMCIOJB30BATh HAYYHBIC JO0Ka3aTCJIbCTBA MIJId

MIOJIYYEHUS BBIBOJIOB.

[lenu wm3yuyeHuss (U3MKUA Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OIpeIesieHbl B
Konnenmuu npenoaaBanus yyeOHoro npenMera «®dusuka» B 00pa3oBaTeIbHBIX OpraHU3ALMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00I1€00pa3oBaTebHbIE POTrPAMMBI,
yrBepxkAEHHON pemenneM Komtermn MunucrteperBa mpocsemieHus Poccuiickoin @enepanuun
(mpotoxou ot 3 nexadbpst 2019 r. Ne [TK48H).

Henu n3yyeHusi pU3UKHU:

o npruoOpeTeHre MHTepeca U CTPEMIICHUs O0YYalolUXcs K HayYHOMY H3YYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTENH;

. pasBUTHE TNPEACTABICHUI O HAYYHOM METOJAE NO3HAaHUS U (OPMHPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIMM SIBJICHUSIM;

. (dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHsI KaK pe3ysibTaTa H3y4eHHsS OCHOB
CTPOCHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;



o dopMHpOBaHUE TIPEICTABICHHA O poilu (U3WKKA JUISL Pa3BUTUS  JPYTUX
€CTECTBCHHBIX HAYK, TCXHUKU U TEXHOJIOTUH;

o pasBUTHE TPEICTABICHUH O BO3MOXHBIX cepax Oymymiel mpodeccuoHaTIbHON
NeSITeIbHOCTH, CBA3aHHOW € (DM3MKOHM, IMOATOTOBKA K JajbHeHIeMy OOyYeHHIO B 3TOM
HAaIpaBJICHUU.

JlocTikeHre ASTHX Telieil mporpamMmbl 10 (M3MKE Ha YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICAYIOUINX 3a]a4:

o npuoOpeTeHne 3HaHUH O JUCKPETHOM CTPOCHUHU BEIECTBA, O MEXaHMYECKHX,
TEIUIOBBIX, AJIEKTPHUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

o npuoOpeTeHne YMEHHMH ONHCHIBATb U OOBSACHATH (PU3MUECKUE SIBICHUS C
UCTIOJIb30BAaHUEM IOJTyYSHHBIX 3HAHUIA;

o OCBOCHHME METOJIOB PEHICHHUsS MPOCTEHINX PAcUETHBIX 3a/1a4 C MCIIOJIb30BAaHHEM
$u3nIeCKUX MOIeel, TBOPUYECKUX U MPAKTHKOOPUEHTUPOBAHHBIX 3a]1a4;

o pa3BUTHE YMEHUH HAOJIONaTh TPUPOIHBIC SIBJICHUS ¥ BBHITOIHATH OIIBITHI,
nabopaTopHble  pabOTBl W AKCIEPUMEHTAIbHBIE  HCCIEOBAaHUS C  HCIIOJIB30BaHUEM
U3MEPUTEITBHBIX MPUOOPOB;

o OCBOCHHE MPUEMOB pabOThI ¢ HHPOpMaInKeld GU3NIECKOTO COACPIKAHUS, BKITFOYAs
UHPOPMALIMIO O COBPEMEHHBIX NOCTIDKEHUSAX (DU3HMKH, aHANW3 M KPUTUYECKOE OLICHUBAHHE
uHpOpMalUy;

o 3HAKOMCTBO €O cdepamMu Tpo(heCcCUOHATBHOW ACSITEILHOCTH, CBSI3aHHBIMH C
(U3UKOIA, 1 COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAHHBIMHU Ha JIOCTUKCHUAX (PU3NUCCKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO O0IEro oOpa3oBaHUs
orBojuTcs 238 wacoB: B 7 kiacce — 68 gacoB (2 gaca B Hejeno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIenio).

[Ipennaraemslii B mporpamme 1o pusuke nepeueHs 1a00paTOpHbIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNNbHBIN XapakTep, yYUTENb JeNaeT BbIOOp MpoBeneHHUs 1a0OpaTOPHBIX PadOT U
OTIBITOB C YYETOM UHAWBUIYAITBHBIX 0COOEHHOCTEH 00YUJaIONIMXCs, CTUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHHi, TIPe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KIIACC

Pa3nen 1. ®u3uka u e€ poJib B MO3HAHNH OKPY:KAIOIIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BeIMUMHBL M3Mmepenue ¢usndeckux BenuunH. Dusnueckue NPHOOPHI.
ITorpemHocTs U3MepeHuil. MexxayHapoaHas CUCTEMA €IUHULL.

Kak ¢usuka u apyrue ecreCTBEHHblE HayKH HM3y4aroT Npupoay. EcTecTBeHHOHayuHbIN
METOJ IO3HaHMA: HaOIIOAEHUE, IIOCTAaHOBKAa HAy4yHOI'O BOINPOCA, BBIABMIKEHHE TI'HMIIOTE3,
OKCIEPUMEHT 10 TMPOBEPKE TIHUIOTE3, O0ObsAcHeHue HabmogaemMoro seiaeHus. OmnucaHue
($u3HYECKUX SIBICHUHN C IIOMOILBIO MOJEIIEH.

Hemoncmpauuu.

1. MexaHnyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuznyeckue MpuOOPHI U MPOIEeaypa MPSMBIX U3MEPEHU aHaJOTOBBIM U ITU(PPOBBIM

pruOOpPOM.

Jlabopamopnusie pabomel u onvimel.

Onpenenenye HeHbl AEIEHUS IKaIbl U3MEPUTEIBLHOTO Mproopa.

N3mepenue pacCTOsHUN.

N3mepenune 06bEMa )KUIKOCTH U TBEPIOTO TENA.

Onpenenenre pa3MepoB MaJlbIX TeJl.

W3mepenne TeMiiepaTypbl NpH ITOMOIIM KUIKOCTHOTO TEpMOMETpa M JaT4MKa
TEMIIEPATYPBI.
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6. IlpoBeneHue wuccienoBaHHs MO IPOBEPKE THMIOTE3bl: NAJbHOCTh MOJIETA ILIAPHKA,
MYLEHHOTO TOPU30HTAJIBHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA TyCKa.

Paznen 2. [lepBoHayajibHbIE CBeIEHHs 0 CTPOEHMH BellecTBa.

CrtpoeHue BellecTBa: aTOMbl U MOJEKYJbl, MX pa3Mepbl. ONBITHI, J0Ka3bIBAaIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukeHne yacTul] BemiecTBa. CBS3b CKOPOCTH JBHMKEHHMS YacTHUIl C TEMIIEPATypoM.
bpoyHnoBckoe napmxkenue, auddysus. B3aumoneiicTBHe 4YacTHIl BeEIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHbple COCTOSIHMSI  BEILLECTBA: CTPOCHHME TIa30B, IKUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Tea. B3auMocBs3b MeXIy CBOICTBaAaMHM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M HUX aTOMHOMOJIEKYJSIpHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHre OpOyHOBCKOTO JBHKEHHUS.

2. Hab6monenue nuddyszuu.

3. HaGmozneHue siBieHUH, 0OBACHIIOMNXCA MPUTHKEHUEM MU OTTAJIKMBAHUEM YacCTHUI]

BEIIIECTBA.

Jlabopamopnwvie padbomut u onvimel.

1. Ouenka 1uameTpa aToMa METOJIOM PsIIOB (C UCIIONIb30BaHUEM (oTorpaduii).

2. OnbIThl 1O HAOIOIEHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B.

3. OnbIThI IO OOHAPYKEHUIO ACHCTBUS CUI MOJIEKYJIIPHOTO MPHUTSKEHUSL.

Paznen 3. /IBuskeHHe U B3aUMOJAeHCTBHE Tel.



Mexanndeckoe JBUKEHHE. PaBHOMEpHOe M HepaBHOMEpHOE ABUWKEHHE. (CKOpPOCTb.
Cpenusist CKOpOCTb IPU HEPABHOMEPHOM JABUKEHUU. Pacy€T myTu u BpeMeHU ABUKCHHUS.

SlBnenue wHepuuu. 3aKOH HMHEpUUU. B3aumojeicTBue Tesl Kak MPUYMHA HU3MEHEHUS
CKOpPOCTH JBM)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. I[lnoTHocts BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucThka B3aumojeiicTBus Ten. Cuna ynpyroctd u 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO AUHAMOMETPA. SIBIIeHNE TAroTeHUs U cuiia TshkecTH. Cuila TSHKECTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CioxeHue cuil, HapaBiIEHHbBIX 110 OJITHOM MIPSIMOH.
PaBnoaeiictByromas cuin. Cuna Tpenus. TpeHue CKoJbKeHUs U TpeHue nokod. TpeHnue B npupojie
U TEXHUKE.

Hemoncmpayuu.

Haburoienne MexaHu4ecKkoro ABMKCHUS Tela.

N3mepenne ckopocTu NpSIMOITMHEHHOTO JBUKCHHUS.

Habnronenue siBieHUs] HHEPIHH.

Habmtoienue usmeHeHust CKOPOCTH MPU B3aUMOJICHCTBUU TEl.

CpaBHeHME Macc 10 B3aUMOJICHCTBHIO Tell.

CnoxxeHue cuil, HalpaBJICHHBIX 110 OAHOU MPSIMOM.

Jlabopamopusie pabomel u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIApUKA B KUIAKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmpexneneHue cpeiaHel CKOPOCTH CKOJBXKEHHUS OpycKa WM IIapuKa MO HAKJIOHHOMN
IJIOCKOCTH.
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Onpenenenne IIOTHOCTU TBEPAOTO Tea.
4. OIBIThbl, AEMOHCTPUPYIOILINE 3aBUCUMOCTh pacTsDKeHHs (AedopMarui) Npy>KUHBI OT
MIPUIIOKEHHOMN CHJIBI.
5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI TPEHMSI CKOJIBKEHMs OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. /laBjienne TBEPABIX TeJl, JKUAKOCTel U ra3os.

Hasnenue. CiocoObl yMEHBIIIEHUS U YBEIUYCHHS JAaBieHus. J[aBienue raza. 3aBUCUMOCTb
JIaBJIEHUs ra3a oT 00bEéMa, Temneparypsl. [lepenaya qaBneHust TBEPAbIMU TEIaMU, KHUIKOCTSIMU U
razamu. 3akoH [lackansa. ITHeBMaTMueckue MalIMHBI. 3aBUCUMOCTH JABJICHMS >KMIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnan u atmocdepHoe naBieHue. [IpUuMHBI CyIeCTBOBAHUS BO3AYIIHOU
obonouku 3emun. OnbiT Toppuuernu. M3mepeHue arMoc@epHOro AaBieHUs. 3aBUCHUMOCTb
atMoc(epHOro JaBiIeHHS OT BBICOTHI HaJl YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBuE KUIKOCTH U ra3a Ha Morpyk€HHOE B HUX Telo. BrlTankuparomas (apxumeioBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS Ta3a OT TeMIepaTyphl.

Ilepenaya naBiaeHUs JKUAKOCTHIO U Fa30M.
Coobmarommmecst CoCy/Ibl.

I'mppaBnuueckuii npecc.

[TposiBnenue neicTBust aTMOC(HEpHOTO 1aBICHHS.
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6. 3aBUCHUMOCTb BBITAIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YACTH Tella U MIIOTHOCTU
JKUJIKOCTH.

7. PaBEHCTBO BBITAIKUBAIOUICH CUIIBI BECY BBITECHEHHON KUIKOCTH.

8. VYcioBue IUIaBaHMs TeJ: IUIABAHWE MM IIOTPYKEHHE Tell B 3aBUCUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwvie pabomut u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpy:KEHHOM B JKUIKOCTb
4acTH TeJa.

2. OmnpeneneHue BbITAJIKUBAIOUIEH CHJIbI, JEHCTBYIOLIEH Ha TeNo, MOTPYXKEHHOE B
KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, AEMCTBYIOIIEH HA TEIIO B dKUJIKOCTH,
OT Maccsl TeJa.

4. OnbIThl, TEMOHCTPUPYIOLIKNE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHJIbI, ACHCTBYIOIIEH Ha
TEJI0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJKOCTb YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoHcrpynpoBaHue apeoMerpa WIM KOHCTPYMPOBAHHME JIOAKH M OIpEAEIICHUE €€
TPy30IIOABEMHOCTH.

Pa3nen 5. PaGora u MomHoCTh. JHEpPrus.

Mexanundeckas pabora. MOITHOCTb.

[TpocThie MEXaHU3MBI: pbIYar, 0JIOK, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHneHue mpaBuiIa paBHOBecHsl pblyara K OJOKy. «3omotoe mpaBmio» mexaHuku. KIIJ]
MIPOCTBIX MEXaHU3MOB. [IpoCThIe MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. Kunernueckas u noreHuuanbHas sueprus. [IpeBpaiienne ogHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomel u onvimel.

1. Ompenenenue pabOThl CHIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHUH Tejla TIO0
TOPU30HTAIILHOW MOBEPXHOCTH.

2. MHccnenosanue yclIOBUM paBHOBECHS pblyara.

3. WMsmepenue KII/l HakIOHHON TIOCKOCTH.

4. H3y4yeHue 3aKOHA COXPAHEHUs MEXaHUYECKON YHEPIUH.

8 KJIACC

Pa3nen 6. TenJioBble sIBJICHUA.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOpUHU CTPOEHHU BelecTBa. Macca u
pasMepH aTOMOB " MOJ'IeKy.]'I. OHBITI)I, HO}ITBep)K}IaIOHII/Ie OCHOBHBEIC ITIOJIOKCHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO COCTOSHUIA BemecTBa. Kpucrannudeckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOXKEHHIA
MOJIGKynSIpHO-KHHeTPI‘IeCKOﬁ TeOpI/II/I. CMa'-H/IBaHI/Ie 158 KaHI/IJ'IJ'IﬂpHI)Ie SABJICHUSL. TeHHOBOG
pacIIMpeHne U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO JABWKEHUS YaCTHIL.
Buytpennsist sneprusi. CnocoObl ©3MEHEHUS BHYTPEHHEH SHEpPruu: Terionepeaya U COBEpIICHHE
paboThl. Buas! Termonepenayu: TEMIOMPOBOAHOCTD, KOHBEKIINS, U3JTYICHHE.



KonmuecTBOo TEruoTel. YenbHas TEIUIOEMKOCTh BeElIECTBA. TeIIooOMeH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIJIOBOro OanaHca. [lnmaBneHue u oTBepAeBaHUE KPHUCTALITUYECKUX
BEIIECTB. YAenbHas Teriora IuiaBieHus. [lapooOpazoBanue u KoHjaeHcarus. lcmaperwue.
Kunenue. YnenbHas TtemioTa mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIEpPaTypbl KHUIIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxnocTe BO31yXa.

OHeprus TOILIMBA. Y JeJIbHAas TeIUIOTa CTOPaHUsl.

[Mpunmuner pabotsl TermoBbix aurateneit KIIJ[ TemnmoBoro nBurarens. TemoBbie
JIBUTATENIH U 3aLIATA OKPYKAIOIIEN CPEBL.

3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUU B TEIJIOBBIX IIpOLIECCaX.

Jemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JIBUYKEHUS.
Ha6monenue muddy3um.
HaGuroteHue siBiieHn CMauMBaHUS U KaTWLISIPHBIX SIBIICHHA.
Habmroienue TenaoBoro pacuimpeHus Tedl.
W3meHeHue naBneHus raza mpu M3MEHEHUU 00bEMA U HArpeBaHUH WITH OXJIAKICHUU.
[IpaBuna n3MepeHus TeMneparypsl.
Bupe! reronepenayn.
OxmnaxieHre Ipy COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHuu pabOThl BHEIIHUMH CHUIIAMH.
. CpaBHEHME TEMIOEMKOCTEN pa3IMUHbIX BELECTB.
. Habmonenme kureHust.
. Habmrogenme mocrosiHcTBa TEMIIEpATyPhI MPH TUTABJICHUH.
13. Mojenu TeII0BbIX ABUTATEIEH.
Jlabopamopuvie pabomel u onvimul.
OMBITHI IO OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO IPUTSKEHUSI.
OnBITHI 11O BBIPALIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WM caxapa.
OnbITHI 110 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX TEIl.
Omnpenenenue AaBleHus BO3AyXa B OaJlJIOHE MIMPHIIA.
OnBITHI, AEMOHCTPUPYIOIIME 3aBUCHMOCTh IaBJICHHUS BO3QyXa OT €ro o0béma u
HarpeBaHUs UM OXJIKICHHUS.

WooNOL R WNE

=
= O

=
N

ok wn e

6. IlpoBepka THUMOTE3bl JWHEHHOM 3aBUCHUMOCTH [UIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
7. HaOmoneHue u3MeHEHUs BHYTPEHHEH SHEPTUU Tejla B pe3ysbTaTe TeIulonepeiadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBaHue sSiBIEHUS TEIII000MEHa IPU CMELIMBAHUN XOJIOJHON U TOPSTUEH BOJIBL.
9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOW MpPH TEII0O0OMEHE C
HarpeTbIM METaJUIMYECKUM HUIUHAPOM.
10. Onpenenenne yaenbHON TEMI0EMKOCTH BELLIECTBA.
11. MccnegoBanue npouecca HCnapeHusl.
12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.
13. Onpenenenue yAaeabHON TEIIOTHI TUIABJICHHUS JIb/A.
Paznen 7. DiekTpuyecKue 1 MArHUTHBIE SIBJICHHS.
Onexrpuszanus Tel. J[Ba poaa aIeKTpuUecKUX 3apsiioB. B3aumoaencTeue 3apsyKeHHBIX TEIL.
3akoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3aps0B U
pPacCTOAHUS MEXKAY TeIaMHt).



Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuyeckoro noss. IlpuHuun cynepno3unun
AIIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEeMEHTApHBIM 3jeKTpuueckuil 3apsin. CrtpoeHue
aTtoMa. [ IpOBOHHKY U TUDIIEKTPUKU. 3aKOH COXPAHEHHUS HIEKTPUUYECKOTO 3apsa/a.

ONEKTpUYECKUH TOK. YCIOBHMS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA. MCTOUHUKH
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MarHuUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexkrpuueckasd wnenb. Cuna Toka. OnekTpuueckoe HampspkeHue. COInpOoTUBIICHHE
IIPOBOJHMKA. YJIEIbHOE CONPOTUBJIEHME BellecTBa. 3akoH Owma Ui yyacTKa IIENH.
ITocnenoBarenbHOE U MapajuIeNbHOE COEIUHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JeKTpruUecKoro Toka. 3akoH J[xoynsa—JIeHma. DuekTpuueckue 1menu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KOpoTKOe 3aMbIKaHue.

IlocTostHHpIE MarHuThl. B3amMozaeicTBHE NOCTOSAHHBIX MAarHUTOB. MarmurtHoe IIoJe.
MaruuTtHoe nose 3eMiI ¥ €0 3Ha4eHue AJis KU3HU Ha 3emiie. OnelT Opcreaa. MaroHutHoe nose
JJIEKTPUYECKOr0 TOKA. [IpuMeHeHune 37eKTpOMaraiuToB B TEXHUKE. J[eCTBUE MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOABUIATENb IOCTOSHHOINO TOKa. lcmosb3oBaHue
AJIEKTPOJIBUraTelIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCHOPTE.

Onpitel  @apaness. SBineHue  anekTpoMarHutHo  uHAykuuu. [lpaBuno  Jlenna.
Onextporeneparop. CrnocoObl MMONyYyeHHsI 3JIEKTPUUYECKOM HHEepruu. OJIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Hemoncmpauuu.

DnekTpu3anus Tej.
JIBa poJia JEKTPUUECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TeEJl.
YCeTpoiCTBO U JENCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTHuecKas MHTyKIIHSL.
3aKOH COXpaHEHMsI AIEKTPUUECKUX 3aPsI0B.
IIpoBOAHMKY U JUDIIEKTPUKH.
MonenpoBaHu€e CUIOBBIX JTUHUM EKTPUYECKOTO MOJIS.
HcTouHMKH TOCTOSIHHOTO TOKA.
JIeNCTBUS DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUMA TOK B KHUIKOCTH.
. I'a30BBIi1 paspsn.
. I3Mepenue cuibl TOKa aMIEpMETPOM.
. I3Mepenue a51eKTpu4ecKoro Hamps>KeHNs BOJIBTMETPOM.
. PeoctaTt u MarasuH conpoTuBieHui.
. BzanmopeiicTBre NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH pPa3€ieHUs MOJIOCOB MarHNTA.
. MoaenupoBaHre MarHUTHBIX MOJI€H MOCTOSHHBIX MArHUTOB.
. OnbIT Dpcrena.
. MaruuTHoOe 1oJie Toka. JJIEKTPOMAarHur.
. JlelicTBHE MarHUTHOTO TOJIS HA TIPOBOJHUK C TOKOM.
. DNEKTpOABUTATENb TIOCTOSHHOT'O TOKA.
. UccnenoBanue SBiaeHUs 31€KTPOMarHUTHOM HHAYKIINH.
. OnbiTel Dapanest.
. 3aBUCHMOCTb HaIIPaBJICHUA HHAYKIIMOHHOTO TOKA OT YCJIOBU €r0 BO3HUKHOBEHMS.
. DIeKTporeHepaTop MOCTOSHHOIO TOKA.

WoONOUL WD R

=
= O

NNNNNNRRRRRR R R
D WNRERPROWOVWWONOOU D WN



Jlabopamopnwvie pabomut u onvimel.

OnBITHI 110 HAOTIOACHUIO ICKTPU3ANNH TEJT HHAYKIIUEH U MPU COIPUKOCHOBEHUH.

HccnenoBanue neiicTBUS 3JEKTPUUECKOTO MO Ha IPOBOJAHUKH U JUAIEKTPUKH.

COopka 1 nmpoBepka padbOThI NEKTPUUECKON 1IEMH TOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHue HAMPSHKSHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIYHIETO YEPE3 PE3UCTOP, OT CONIPOTUBIICHUS

pe3UCcTOpa U HAIPSHKEHUS HA PE3UCTOPE.

7. OmpITbl, JAEMOHCTPHUPYIOIIUE  3aBUCHUMOCTh  3JEKTPUUYECKOTO  COMPOTHBIICHUS
MPOBOJIHUKA OT €ro JIMHBI, IJIOIIA X MOMEPEYHOT0 CEUCHHS U MaTepuara.

oA wWNPRE

8. lIpoBepka mpaBwia CIOKEHUs HANPSIKEHUW IIPU IOCIEAOBATEIBHOM COCAVMHEHUHU
JBYX PE3UCTOPOB.

9. IlpoBepka nmpaBuiia sl CHJIbI TOKA IIPY NIApauIEIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue padoThl AEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PEIUCTOP.

11. OnpeneneHne MOLHOCTHU 3JIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILETO Yepe3 JIaMIIOUKY, OT HaIlPSKEHUS
Ha HEeu.

13. Onpenenenue KIIJ] narpesarensi.

14. HccienoBanye MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MarHUTOB.

15. VI3y4eHne MarHMTHOTO TIOJsSI TOCTOSHHBIX MAarHHTOB MpPU WX OOBEIMHEHUH U
pa3fcIeHuH.

16. UccnenoBanue NeUCTBUSA SJIEKTPUYECKOIO0 TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTyIIKHU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. N3yueHne neicTBHs MATHAUTHOT'O ITOJISI HA IIPOBOJIHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3yuyeHue paboThl AIEKTPOABUTATENS.

20. N3mepenue KIIJI anekTpoiBUraTeIbHON YCTAHOBKH.

21. OnbITHl IO UCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHAYKLHHU: UCCIIEJOBAHHE
VU3MEHEHUN 3HAYEHUs U HAIIPaBICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMOiMHEHHOe aBMkeHue. HepaBHOMepHOE
npsIMOJIMHENHOe aBMkeHHe. CpenHssi U MTHOBEHHAs CKOpPOCTb Teja INpPU HEPABHOMEPHOM
JIBYOKEHUU.

VYckopenue. PaBHOyckopeHHOE npsiMonuHelHoe aBrkenne. CBoOoHoe maaeHue. OmbIThI
I"amanes.

PaBHOMepHOE NBMXKEHHE MO OKpYXHOCTU. [leprox m uactota oOpauienus. Jluneiinas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpetuit 3akoH HeroTona. IIpuHimn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBXXEHHS, Cujla TPEHUs
IIOKOSI, JPYTHUE BUIBI TPCHHUS.



Cuna TOHKECTH W 3aKOH BCEMHUPHOTO TITOTCHHs. YCKOPEHHE CBOOOJHOTO TMAICHMUS.
JBwxenue ianet Bokpyr Comnnna. [lepsast kocMuueckasi ckopocTs. HeBecoMOCTh U neperpy3Ku.

PaBHOBecue matepuanbHOi Touku. AOcomoTHO TBEPIoE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynsc Tena. M3menenne umiynbca. MMnynbe cunbl. 3aKOH COXPAaHEHHS] HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota U MomHOCTb. PaboTa cunm TskecTH, ynpyroct, TpeHus. CBszb

SHEPrUuu

u pa60TBI. HOTGHL{I/IaJIBHaH SHEprud TCJjIa, MOAHATOrO0 HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHHSI MEXaHUUECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGumroneHne MeXaHMUeCKOro ABMKEHHs TeJla OTHOCUTEIbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHME IIyTE€H M TPACKTOPUHM IBHKEHHUS OJHOIO M TOTO K€ Teja OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOPOCTH U yCKOPEHHUS IPSMOJIUHEHHOTO IBUKEHUS.

4. HccnenoBaHue IPU3HAKOB PABHOYCKOPEHHOTO JBH)KEHUS.

5. HaOnromenue IBMKEHUS Tea IO OKPYKHOCTH.

6. HaOmoneHue MexaHMYECKHX SIBICHUH, MPOUCXOAIIUX B cucTeMe orcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCHUTEJBHO KaOMHeTa (hU3UKH.

7. 3aBUCUMOCTB YCKOPEHUS TeJla OT MAacChl TeJla U JEHCTBYIOIIEH Ha HETO CHIIBI.

8. HaOmroneHue paBeHCTBA CUJI ITPH B3aUMOJICHCTBUHU TE.

9. H3meHeHue Beca Tea IpU YCKOPEHHOM JIBUKEHUU.

10. [Iepenava nmiysbsca npyu B3aUMOJCHCTBUHN TEIL.

11. TIpeoOpazoBaHMst SHEPTUU PH B3aUMOAECHCTBUH TE.

12. CoxpaHeHHe UMITyJIbCa PU HEYIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHHe UMITyJIbca IPU aOCOTIOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGmtoieHre peakTUBHOTO JABMYKCHHUS.

15. CoxpaHeHre MeXaHUYECKOW SHEPTUH MTPH CBOOOTHOM MaJICHUH.

16. CoxpaHeHHE MEXaHUYECKON SHEPTUN IIPU ABM)KEHUH TeJIa MO IEHCTBUEM NIPYKHUHBI.

Jlabopamopnusie pabomel u onvimel.

1. KoHcTpynpoBaHuE TpakTa [Uisl pa3rOHa M JaJIbHEUIIEro PaBHOMEPHOIO JBHKCHHS
IIApUKA UK TEJIEKKH.

2. OmnpeneneHue CpeqHEd CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHHs IIapHKa I10
HAaKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla NP PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOM
IJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBMKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciiy NpU PaBHOYCKOPEHHOM JIBKEHUHU 0€3 HayaJlbHOW CKOPOCTH
IIyTH OTHOCATCS KAK PsIJL HEUYETHBIX YHACEI, TO COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6. HccnenoBaHue 3aBHCHUMOCTH CHJIBI TPEHHsI CKOJIBKEHHS OT CHJIBI HOPMaJIbHOTO
JTABJICHHUSL.

7. Omnpenenenue ko3 uineHTa TpeHUs CKOIbKEHHS.

8. Omnpenenenne xECTKOCTU MPYKUHBI.



9. Ormpenenenue padOThl CHIBI TPEHUS TMPU PABHOMEPHOM JIBKEHMHU Tela [0
TOPU30HTAJILHOM TOBEPXHOCTH.

10. Onpenenenrie pabOTHl CHIIBI YIPYTOCTH MPU MOABEME Tpy3a € HUCIOJIB30BAHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. 3yueHune 3aK0HAa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue K0J1e0aHUS U BOJTHEI.

KonebartenbHoe apmxenune. OCHOBHBIE XapaKTEpUCTUKU KojeOaHUM: Mepuoj, 4acroTa,
aMIMTyna. MareMatudyecKuii M NpPYKUHHBIM  MasTHUKU. IIpeBpaiienue »sHepruum 1npu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue konebanus. Beinyxnennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpoponbHble U onepeyHbie BOJIHBL. JlJIMHA BOIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKoOCTh 3ByKa U BbicoTa ToHA. OTpaskeHue 3ByKa. IHPpa3ByKk U ylIbTpa3ByK.

Hemoncmpayuu.

Habmronenue xonebanuii Tes MoJ1 ACMCTBUEM CUIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habnronenue koneGanmii Tpy3a Ha HUTH U HA IPY)KHHE.

Habmroienue BBIHYXIEHHBIX KOJIEOaHHH U pe30HaHca.

PacnipocTpanenre npooibHbIX U IONEPEUHBIX BOJIH (Ha MOJIEIIN).
Habmroienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYyCTUYECKHUI pE30HAHC.

Jlabopamopuwvie pabomut u onvimel.

1. OmnpeneneHue 4acTOTHI U NEpHOJa KOJEOAHUNH MAaTEMATUYECKOTO MAITHUKA.

2. OrmpeneneHue 4acTOTHI U MEpHO/Ia KOJIeOaHHH MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH IepHoOja KoJeOaHWN MOJBEHIEHHOIO K HUTH Ipy3a OT

JUTUHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTHU Mepuojia KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl

rpysa.

5. TIpoBepka HE3aBHCHUMOCTH Mepuoja KoyieOaHWil rpy3a, MOJABEIHIEHHOTO K HUTH, OT

Macchl rpys3a.
6. OmbITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IEpHOja KojJeOaHWi MPYKUHHOTO
MasTHHKA OT MACChI TPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHHsI CBOOOJHOTO MaICHUsI.

Paznen 10. DjiekTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJHBI.

DNEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. lIkana 31eKkTpoMarHuTHbIX BOJIH. Vcronb3oBaHue 3J€KTPOMAarHUTHBIX BOJIH IS COTOBOM

oOUsEWNRE

CBsI3M.
DJeKTpoMarHuTHas npupojaa ceera. CkopocTsk cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomel u onvimul.

1. H3ydeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C IOMOIIIbIO MOOHMIILHOTO TenedoHa.

Pa3nen 11. CBeToBbIe ABJICHHS.

JlyueBasg monens cera. Mcrounuku cBeta. IIpsAMonuHEHOE pacnpOCTpaHEHUE CBETA.
3atmenns Connua u JIynsl. Otpaxkenue cBera. [mockoe 3epkaio. 3aKkOH OTpakKEHUsI CBETA.



[Ipenomnenue cBeta. 3akoH MpesioMiieHHs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETa.

Hcnonp30BaHue MOTHOIO BHYTPEHHETO OTPAXKEHUSI B OIITUYECKUX CBETOBOJAX.

Jlunza. Xox nyuedt B smH3e. OnTHueckas cucreMa (oToammapara, MHKPOCKOIA U
Tesieckomna. I 1a3 kak onTuyeckas cuctemMa. bam3opykocTs U 1aibHO30pKOCTb.

Paznoxenue Genoro ceera B cuektp. OnbiTel HetoToHa. Cri0KeHNe ClIeKTPaIbHBIX 1[BETOB.
Hucnepcus cera.

Hemoncmpayuu.
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[IpssMonMHENHOE pacIIpPOCTPaHEHUE CBETA.

OtpaxxeHue cBeta.

[Tonydenune n300pakeHUH B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTUYEeCKUN CBETOBOI.

Xon nydeit B cobuparorieit Junse.

Xoz Iydel B pacCEeuBAIOLICH JINH3E.

[Tonydenue n300paskeHU C IOMOIIBIO JIHH3.

[Tpunumn aeictBus GoToarnmapara, MUKPOCKOIA U TEIECKOA.

10. Monens rnaza.

11. PaznosxeHue 6e10ro cBeTa B CIIEKTP.

12. [Tomyuenue 0e0ro cBeTa Mpu CI0KEHUU CBETAa Pa3HbIX 1[BETOB.
Jlabopamopnusie pabomel u onvimel.

1.
2.
3.

No vk

HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUS CBETOBOT'O JIydya OT yrija MaJICHHS.
W3yueHne XxapakTepUCTUK U300pakEHUS MPEIMETA B INIOCKOM 3epKaJie.

HccnenoBanue 3aBUCIMOCTH yIJIa TPENOMIICHUSI CBETOBOT'O JTy4a OT YIJia aJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tonyuenune n300pa>keHUl ¢ TOMOIILI0 COOMPAIOIICH JTNH3HI.

Onpenenenne GOKYCHOTO pacCTOSIHUS M ONTHUYECKON CHIIbI COOMpArOIIe TNH3BI.
OMnBITHI MO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnBITHI MO BOCHPUATHIO IIBETAa MPEIMETOB MPU WX HAOIIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBL.

Pa3znen 12. KBantoBble siBJICHHS.

OmneiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Aub(a, Oera- M ramma-usnyudeHus. CTpoeHHE aTOMHOIO sjipa.
HyxnonHnas wmopnens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpespameHus. llepuon
MOJTypacnaaa aTOMHBIX sIJIEp.

SnepHble peakiuu. 3aKOHBI COXpPAHEHUS 3apSI0BOTO U MaCCOBOTO YHCEN. DHEPIHs CBS3H
aTOMHBIX sifiep. CBs3b Macchl U SHEpPTrun. Peakiuu cuntes3a u aeneHus saep. Mictounuku sHeprumn
CouHIia u 3BE3]1.

Snepnas sHepreTuka. J[eMcTBUS palOaKTUBHBIX U3JyYEHUN HA )KUBBIE OPraHU3MBI.
Hemoncmpayuu.

ok wWwNPE

CrieKTphl N3ITy4eHUs U MOIJIOIEHUS.

CrexTpsl pa3IM4HbIX Fa30B.

CrnexTp Bogopo/a.

Habmtonenune TpexoB B kamepe Bunbcona.

PaboTa cuéTurka HOHU3UPYIOIINUX U3ITyYEeHUI.

Perucrpanus nsinydeHus NpUpOIHbIX MUHEPAJIOB U IIPOLYKTOB.



Jlabopamopnwvie pabomut u onvimel.

1. HaGumroeHue CIIONIHBIX U TMHEHYaThIX CIIEKTPOB U3ITyUCHHS.

2. HccnenmoBanue TPEKOB: M3MEPEHHE SHEPIMHM YacTULBI MO TOPMO3HOMY IyTH (IO

¢dororpadusam).

3. H3mepenue paanoakTUBHOTO (hOHA.

IHoBTOPHUTENIBHO-00001AKOIIUIT MOTYJIb.

[ToBTOpUTENHEHO-0000IAOIINI MOTYJTh IPEHA3HAYEH JISI CHCTEMATH3AIUN U 0000IIeHIS
MPEIMETHOTO COACPKAHUS U OIbITA ACSITENIbHOCTU, TPUOOPETEHHOTO MPH U3yYEHUH BCETO Kypca
bu3nKy, a Takke Ui MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMEHY MO (QHU3UKE IS
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUEOHBIH MpeaIMeT.

[Tpu u3y4eHnn TaHHOTO MOYJISL PEATU3YIOTCS M CUCTEMAaTU3UPYIOTCS BUIBI IEITEITLHOCTH,
HA OCHOBE KOTOpPBIX OOeCHeuuBaeTcs JOCTIKEHUE TMPEIMETHBIX M  MeTallpeIMETHBIX
IUTAHUPYEMBIX Ppe3yJbTaTOB O00y4YeHHs, (QOPMUPYETCSl E€CTECTBEHHOHAy4yHasi T'PaMOTHOCTE:
OCBOCHHE HAYYHBIX METOJIOB MCCIICIOBAHMUS SIBJICHUI MTPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSMH
OOBSICHATH (PU3MUYECKHE SIBICHHS, IPUMEHSIS ITOJTydCHHbIC 3HAHUS, pEIIaTh 3a7ad, B TOM YHCIe
KaueCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapakTep JAaHHOTO pa3zelia pealn3yeTcs 3a CUéT TOro,
YTO 00YyYaroNrecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM MPEIaraeTcs:

HAa OCHOBE IMOJIYYCHHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBICHATH U3HUYECKUE SIBICHUS
B OKPYKaroIllel MpUpo/ie U OBCETHEBHOM JKU3HH;

UCTIOJIb30BaTh HAYYHBIE METOJbI MCCIEeIOBAaHUS (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
MPOBEPKH THITOTE3 U TIOJIYYCHHUS TEOPETUIECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HambOOIee Ba)XHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HaIpUMep, MPAKTUIECKOT0 UCTIOIB30BAaHUS PA3TUYHBIX HICTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA
MPEBpAIeHHs] U COXPAaHEHHsI BCEX U3BECTHBIX BUOB YHEPTHUHU.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yuenne ¢u3MKM HA  ypOBHE OCHOBHOTO 0OLIEro 0Opa3oBaHMs HANpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynbraTte u3yueHuss (U3MKM Ha YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUS Y

oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

- IPOSIBJICHNE UHTEPECA K HICTOPUHU M COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (hPU3NIECKOI
HayKU;

- IEHHOCTHOE OTHOILIEHHUE K JOCTHKEHHSIM POCCUHCKUX YUEHBIX-(DU3UKOB,;

2) rPa:KIAHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

- FTOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKIECHHUU OOIIECTBEHHO 3HAUYUMBIX U AITHYECKUX
po6JIeM, CBA3aHHBIX ¢ NPAKTUYECKUM IPUMEHEHUEM JTOCTUKEHUN (PU3UKY;

- 0CO3HaHHE BaXKHOCTH MOPATBHO-3TUYECKUX MTPUHIUIIOB B IEATEIILHOCTH YUEHOTO;

3) 3CTEeTHYECKOT0 BOCITUTAHMS:

- BOCIIPHATHE SCTETUYECKUX KauyecTB (M3NYECKON HayKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HIeHHOCTH HAYYHOTI'0 MO3HAHUS

- OCO3HAHHE IIEHHOCTH (U3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXXHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HayYHOH JIF0O03HATEIILHOCTH, HHTEpECa K UCCIIEI0BATENbCKOM JIESTENbHOCTH;

5) popMupoBaHUsI KYJIbTYPbI 310POBbsI H IMOLHOHAILHOT0 0JIATONOJTY HsI:

- 0CO3HAHME IIEHHOCTHU 0€301MacHOr0 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTH IIPABHJI 0€30MaCHOTO TOBEICHUS Ha TPAHCIIOPTE, HA JOPOTaX, C MIEKTPHUECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

- ¢(OpMHUPOBAHHOCTb HaBbIKA pe(IeKCUHU, TPU3HAHKUE CBOETO MpaBa Ha OIUOKY M TAKOTO XKe
npaBa y Apyroro 4eJoBeKa;

6) TPYA0BOr0 BOCHUTAHHUS:

- aKTHBHOE YYacTHE B PEIICHWW NMPAKTUYECKHUX 33734 (B paMKaxX CeMbH, 00pa30oBaTeIbHOMN
OpTaHU3aIH, TOPOJIa, Kpast) TEXHOJIOTUIECKON U COIIMATIbHON HAIPaBICHHOCTH, TPEOYIOIIIX
B TOM 4YHMCIIe U PU3NUECKUX 3HAHUI;

- MHTEpeC K MPaKTUIECKOMY H3YYECHHUIO TPOpECChid, CBSI3aHHBIX C (PU3HKOIA;

7) IKOJIOrHYECKOr0 BOCTIMTAHMSA:

- OpHWEHTAalWss Ha TNPUMEHEHHEe (GU3NYECKUX 3HAHHWHA JUISl pEHICHUs 3agad B OO0JIACTH
OKpY’Karoliel cpeibl, INTaHUPOBAHUS TIOCTYITKOB U OIICHKH MX BO3MOXKHBIX ITOCIIEICTBUH ISt
OKpY>KaloIien cpeabl;

- OCO3HaHME TII00ATBFHOTO XapaKTepa IKOJOTHUECKUX MPOOIIEM U ITyTeH MX PEeIICHHS;

8) aganTanuu K U3MEHSIIOIIUMCS YCJIOBHSIM COLMAIBLHOW M MIPUPOIHO¥ Cpeabl:

- TOTPeOHOCTh BO B3aMMOJCHCTBHHM TIPH BBHINOJHEHUH HWCCICOBAHUNH W TPOCKTOB
(bu3nvecKoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHHUSM APYTHX;

- TIOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTUUECKYIO JeITeIbHOCTD;

- TOTpeOHOCTh, B (DOPMUPOBAHUU HOBBIX 3HAHWK, B TOM YHCIe (OPMYIHpPOBATH HJICH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0CO3HaHUE 1e(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00acT (pu3nky;



® - [UIAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUN HOBBIX (PU3NUECKHUX 3HAHMUIA;

® - CTPEMJICHHE aHAIM3UPOBATH U BBISBIISATH B3AMMOCBSI3H MPUPOIBI, OOIIECTBA U IKOHOMUKH,
B TOM YHCJIE C UCIIOIh30BaHUEM (PU3NICCKUX 3HAHU;

® - OIEHKAa CBOUX JEHCTBUH C Y4YETOM BIMSHHS Ha OKPYXKAIOLIYIO CPEAy, BO3MOXKHBIX
[J100aBHBIX TOCTIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesymbraTte ocBoeHHMs mporpamMmbl 10 (UM3MKE HA YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOy4aromierocs OyayT c(hOpMHUPOBaHBI MeTanpeIMeTHbIe pPe3yJbTaThl,
BKJIIOYAIOINME ITI03HABATEIbHBIC YHUBEPCAIbHBIC Y4eOHBbIC JCHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHbIe YHHBepCcAJIbHbIE YUeOHbIe el CTBUSA

Bba3oBble Jioruyeckue eiicTBUSA:
® BBISIBIISITH M XapPAKTEPH30BaTh CYIIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBICHH);
® YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMN, OCHOBAHUS Ui 000OIIECHUS U
CpaBHEHHUS;
® BEISIBJIATh 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B paccMaTpUBaeMbIX (pakTax, JaHHBIX H
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BBISIBJIAT NIPUUMHHO-CIICICTBEHHBIE CBA3M NpPU M3YYEHHUU (PU3MUECKUX SBICHUH U
NPOIIECCOB, JIENIaTh BBIBOABI C WCIIONB30BAaHUEM JIEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBS3AX (PU3NYECKUX BEJINYMH;
® CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 perieHus ydyeOHoH (u3nueckoil 3ajaun (CpaBHEHHE
HECKOJIbKMX BapMaHTOB pELIeHMs, BbIOOp Haubojee MOIXOIAMIEI0 € Yy4&TOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUERB).
Ba3oBble ucciienoBarebcKue JeicTBUS:
® IICTI0JIb30BATh BOIIPOCHI KaK MCCIEI0BATENbCKUI HHCTPYMEHT TIO3HAHMUS;
® [IPOBOJIUTH 110 CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY OIBIT, HECTIOXKHBIN (PU3HMUeCcKuit
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0OBAaHHE (PU3UYECKOTO SIBICHUS;
® OIICHUBATh Ha NMPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALMIO, MOJIYYEHHYIO B XOJ€
UCCIIEIOBaHUS WIIM HKCIIEPUMEHTA;
® CaMOCTOSITENILHO (POPMYyITUPOBATh 000OIICHNS M BRIBOJIBI TIO PE3YIIbTaTaM MPOBEAEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIICOBAHNS,
® [IPOTHO3UPOBATh BO3MOXKHOE JTANbHEHIIIee pa3BUTHE (HU3NIECKHUX TPOIECCOB, a TAKKE
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTAX.
Pabora ¢ nndgopmanmeii:
® [IPUMEHATH PA3IMYHBIE METOJbl, MHCTPYMEHTHI M 3alpoChl MpPHU TOHCKE H OTOOpe
UHGOPMALIMU WU TAaHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3nvecKoil 3a1auu;
® AaHAJIM3MPOBATh, CUCTEMATH3UPOBaTh M HMHTEPIPETUPOBATH HWH(OPMAIUIO Pa3TMYHBIX
BUIOB U (POPM TIPEIICTABICHHUS;
® CaMOCTOSITEIHHO BBIOMPATh ONTUMAIBHYIO (opMy TpeAcTaBieHUS HHPOPMAIUU U
WITIOCTPUPOBATh pEIIaeMble 3a/la4d HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKol U UX KOMOMHAITUSIMU.



KomMyHuKkaTHBHBIE YHHBEpPCcaJbHbIe y4eOHbIe 1eCTBUS:

B X0/1¢ 00CYXKJIeHHs y4eOHOro MaTepuaia, pe3yJIbTaToB JIAOOPATOPHBIX PadOT M MPOESKTOB
3aJaBaTh BOIPOCHI 10 CYHIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBaTh HJIEH,
HAaIleJICHHbIE Ha pelleHUe 3a/1a4H U MoJIepKaHne OJ1arokKenaTeIbHOCTH OOIIEeHNUS;

® COMOCTABJIATh CBOM CYXIEHUS C CYXACHUSIMH JpPYTUX YYaCTHUKOB JMajora,
0OHapyXHUBaTh pPa3IN4Me U CXOJCTBO MO3ULUII;

® BBIPAXKATh CBOIO TOYKY 3pCHHA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

eIyOJMYHO  MPEACTABIATH  PE3YJIbTaThl  BBHIMOJIHEHHOTO  (PU3UYECKOrO  OIbITa
(3KCHIEpUMEHTA, UCCIIEI0BAHMS, IPOEKTA);

® [IOHMMATh U HMCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAJIbHONH pabOTHI MPU
pelIeHnr KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

®[IPUHUMATh 1M COBMECTHOH JEeSATEIbHOCTH, OPraHU30BBIBATH JIEUCTBUS MO €&
JOCTUKEHUIO: PacHpeleaTh poJid, 00CYKJIaTh MPOLECCHl U PE3yIbTaThl COBMECTHOU
paboTbI, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

® BHINIOJIHATh CBOKO 4YacTh pabOThl, JTOCTUrasi KauyeCTBEHHOIO pe3yjbTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

® OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CAMOCTOSITEIILHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeCcTBUA

Camoopranmsanms:

® BBISIBIISITH MTPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTYaIMSIX, TPEOYIOMIMX IS PEIICHHUS
buznYECKUX 3HAHUM;

® OPUEHTUPOBATHCA B PA3IUYHBIX TOJIXOJaX TPUHATUS pelleHud (MHIUBUAYAIbHOE,
MPUHSITHE PELICHUS B TPYIIe, MPUHATHE PEIICHUN TPYIIIOii);

© CAaMOCTOSITENIBHO COCTaBIIATH AalNTOPUTM pelieHus (U3MUECKON 3aJauM WK IJ1aHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh MpeaiaraeéMble BApUaHThI PEIICHUH;

e JielaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

® 1aBaTb aACKBATHYIO OLICHKY CUTyalluU U MpEajiaraTthb jiiaH eé HU3MCHCHU,

© 00BACHSITH OPHUYHUHBI TOCTHXKCHUS (H@)IOCTI/I)KGHI/IH) PE3YIBTATOB ACATCIBHOCTHU, 1aBaTb
OIICHKY TPHOOPETEHHOMY OTIBITY;

® BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIOJHEHUS (PUZNUECKOTO
WCCJICIOBAaHMS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIITUXCS
CUTYyaIlui, YCTAHOBJIEHHBIX OITMOOK, BO3HUKIIUX TPYAHOCTEM;

® OIIEHHUBATh COOTBETCTBHE PE3YJIbTATA LIETTH U YCIOBUSIM;

® CTAaBUTH ce0s Ha MECTO JIPYTOro YeIOBeKa B X0/I€ CIIOpa WIIH IUCKYCCUU HA HAYYHYIO TEMY,
IMOHUMAaTb MOTHBBI, HAMCPCHUS U JIOTUKY APYIOro,

eIIpU3HABaTh CBOE MpaBO Ha OMMOKY TpHU pelmeHuHd (U3HUECKUX 3a7ad WIH B
YTBEPKJICHUSIX Ha HaAy4YHbIE TEMbI M TAKOE K€ MPaBo JAPYroro.

IMPEAMETHBIE PE3YJIbTATHI



K xonuy oOyueHust B 7 Kjacce NpeIMETHbIE pPe3ylbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

®UCTIOJB30BATh TMOHATHA: (U3MYECKHMEe M XUMHYECKHE SIBJICHHSA, HAONIOJICHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CAUHUIBI (PU3NYECKUX BEIWYHMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHHS BemiecTBa (TBEpAOE, KHMIKOE, Ta3000pa3HOe), MEXaHUIECKOe
JIBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  IPSMOJMHENHHOE),  TPAaeKTOpHS,
paBHOJICHCTBYIOIIAsA cwia, nedopmanus (ynopyras, IUIacTU4ecKasi), HEBECOMOCTH,
COOOILAOIINECS COCYIBI;

e paznuuath sABIeHUS (quddy3us, TEIIOBOE IBUKEHHE YACTHIl BEIECTBA, PABHOMEPHOE
JBUJKEHHE, HEPABHOMEPHOE JBHKECHHUE, MHEPLHs, B3aMMOJECHCTBUE TEJ, PABHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHON OChIO BpalllEHUs, IIepelaya JaBJICHHs TBEPAbIMU TEIAMU,
KHUJIKOCTSIMH M Ta3aMmH, arMoc(epHOe JaBlieHWE, IUIaBaHHE TeJ, MPEBPALCHHS
MEXaHUYECKOM SHEPTUU) M0 OMHCAHUIO UX XapPaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

® Pacro3HaBaTh NPOSBICHUE H3YUYEHHBIX (DU3UUECKUX SABICHUHN B OKPYXKAIOILIEM MUPE, B TOM
yucne ¢GuU3NYECKUe SBJICHHS B MPUPOJE: TNPUMEPHl JABIKEHUA C Pa3IUYHBIMU
CKOPOCTSIMH B >KMBOM M HEKUBOW IIPUPOAE, NEHUCTBHE CHIIbI TPEHUS B IIPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpHOro MaBIICHHS] HA XHBOW OpPraHU3M, IUIaBaHHE PHIO,
pbplYard B Teje YelOoBEeKa, MPU STOM MEPEeBOIAUTH MPAKTUYECKYIO 33a1ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TPU3HAKH) (PU3UUECKUX SBICHHIA;

® ONMCHIBATh M3YYEHHBIE CBOMCTBA TeNl M (PU3UYECKHE SBIICHUS, HCIONB3Yyd (pU3mdeckue
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTb BEILECTBA, BPEMs, MyTb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TeJa, CHJIa TPEHUs, JaBjIeHue (TBEPIOro
TeNa, >KUJKOCTH, Tasa), BBITAIKMBAIOLIAs CHUJa, MEXaHW4eckas paboTa, MOILIHOCTb,
IUIEYO CUJIBI, MOMEHT CHJIbI, KO3(Q(QHUIMEHT MOJE3HOro JAEHCTBHS MEXaHU3MOB,
KMHETUYecKass U MOTEHLMaJIbHasl JHEprusi), Npu ONHCAHUM INPABUIBHO TPAKTOBATh
(bu3nYECKU CMBICIT UCTIOIb3YEMbIX BEJTMUMH, UX 0003HAUEHUS U €AMHULIBI (PU3TUECKUX
BEJIMYMH, HAXOAUTh (OPMYIJIbI, CBS3BIBAIOIIME AAHHYIO (DPU3MUECKYIO BEIHYUHY C
JPYTUMH BEJIUYMHAMH, CTPOMTh IpadUKU H3YyYEHHBIX 3aBUCUMOCTEH (usnueckux
BEJIMYNH;

® XapaKTepu30BaTh CBOMCTBA Tel, (PM3NYECKHE SBJICHUS U MPOLECCHI, UCIONb3Ys MpaBUIIa
CJIOKEHUS CHJI (BIOJIb OJTHOM MpsiMOii), 3aKkoH ['yka, 3akon [lackans, 3akoH Apxumesa,
MpaBUJI0O paBHOBecuss pbiuara (OJ0Ka), «30J0TOE TIPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHMs] MEXaHHYECKOW SHEpruH, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHYECKOE BBIPAKEHMUE;

© 00BACHATH (PU3MUECKUE SIBICHUS, POLIECCH U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE
CUTyallul  MPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:  BBISBIATH  NPUYMHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYEeCKUX 1IaroB ¢ OMopoii Ha 1—
2 u3y4yeHHBIX CBOWCTBAa (U3MUYECKUX SBJICHMM, (U3MYECKHUX 3aKOHA WU
3aKOHOMEPHOCTH;

epemaTth pacuy€THble 3agaud B 1—2 JeHCTBUSA, HCIONB3YySd 3aKOHBI M (HOPMYIIbI,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4M 3aHChIBATh
KpaTKoe yCJOBUE, MOJICTaBIATh (PU3MUECKUE BEIWYMHBI B (OPMYNBI M TPOBOIHUTH
pacuéThl, HAXOJUTh CIPABOYHbIE [aHHbIE, HEOOXOOUMBbIE Ui pEIIeHUs 3ajad,
OILICHUBATh PEAIMCTUYHOCTH MOJYYCHHON (PU3NUECKOM BETUUNHBL;



® pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOYKHO PEIINUTh PU MOMOIIU (PU3NUYECKUX METO/IOB, B
ONMCAHUU HCCIIEOBaHUS BBIIEIATh IPOBEPSIEMOE IPEAINOJIOKEHUE (THIOTE3Y),
pa3inyath ¥ WHTEPIPETHPOBATH MOJIYYEHHBIA pe3ysbTaT, HAXOIUTh OIIMOKH B XOJ€
OIBITA, JIEJIATh BBIBOJBI 110 €TI0 PE3y/IbTaTaM;

® [IPOBOJIUTH OTIBITHI 110 HAOTIOACHUIO (PU3HMUECKUX SBICHUHN WK (PU3UIECKUX CBOMCTB TEI:
dopMynupoBaTh  TpPOBEpsSEMbIE  MPEANOIOKEHUS, COOMpaTh  YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;

® BHINOJIHATh IPSMbIE U3MEPEHUs PACCTOSIHMSA, BPEMEHH, Macchl Teia, 00bEéMa, CUIIbI U
TEMIIEpaTypbl C HMCIOJIH30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHMCHIBATH
IIOKa3aHUs IpUOOPOB ¢ YUETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;

® [IPOBOJIUTH MCCIIEJJIOBAHUE 3aBUCHMOCTH OJHOW (DPM3NYECKOM BEIWYMHBI OT JPYro ¢
MCII0JIb30BaHUEM TIPSAMBIX U3MEPEHUN (3aBUCUMOCTHU IIYTH PaBHOMEPHO JABMKYILIETOCS
Tela OT BPEMEHM JIBH)KEHUS TeElla, CUJIBI TPEHUS CKOJIBKEHHUS OT Beca TeJla, Ka4ecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBl TPEHUS OT IUIOLIAaAU
CONPUKOCHOBEHMSI TEJI, CHJIbl YIPYTOCTH OT YAJWHEHUS MPYKUHBI, BBITAJIKUBAIOLIECH
CIIbl 0T 00BEMa TOTrpYKEHHOH YacTH Tela M OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBUCHUMOCTHU OT IUIOTHOCTU Teja, OT IIyOHWHBI, Ha KOTOPYIO IOTPYKEHO TEJo,
yCIOBUH IJIaBaHMs TeJ, YCIOBMM paBHOBecHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM Y4€OHOTO HCCJIENOBaHUS, COOMpAaTh YCTAaHOBKY M  BBINOJIHSTH
U3MEpEHUs], cenys MpeIOKeHHOMY IJIaHy, (PUKCHpPOBATh PE3yNbTaThl MOIY4EHHOU
3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B BUJIE TIPEAJIOKEHHBIX TaOJIUI U IpauKOB, A€1aTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMS;

®[IPOBOJIUTH KOCBEHHBbIE M3MEpeHHs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWJIA TPEHHUS CKOJBXKEHHS, MABICHUE BO3AYXa,
BBITAJIKUBAIOIIAsl CHUJa, JEMCTBYIOLIas Ha TMOTIPYKEHHOE B KHUJAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JIEHCTBUS NMPOCTHIX MEXAHU3MOB), CIENysl MpPeII0KEHHOU
MHCTPYKLIUU: MIPU BHIMOJIHEHUN U3MEPEHUH cOOUpaTh SIKCIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMUMHBI;

ecoOm0/IaTh NpaBWIa TEXHUKM Oe30macHOCTH Mpu paboTe ¢ J1abOpaTOpHBIM
00opynoBaHUEM;

® yKa3bIBaTh PUHIUIIBI AEUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIIHNECS COCY Ibl, 0apOMETp, phlyar, NOBM>KHBIA U HENOBU>KHBIN
0JI0K, HAKJIOHHAs TJIOCKOCTb;

® XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKHUX YCTPOUCTB
C ONOpoW Ha WX OMMCaHUA (B TOM YMCIE: MOJIIMITHUKH, YCTPOHCTBO BOJIONPOBOAA,
TUIPABIMYECKU TIpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HAacoc, apeoMeTp),
UCIIOJNIb3YSl 3HAHUS O CBOMCTBAX (M3WYECKUX SABJIECHUN M HeoOXoauMble (U3HUYECKUe
3aKOHBI M 3aKOHOMEPHOCTH;

®[IPUBOJIUTh MpUMEPHl  (HAXOOUTh HHGOPMALMIO O TMpHUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IOBCETHEBHOM JKU3HU JUIs OOecreyeHHs
0€30MacHOCTH TNpH OOpalleHuu ¢ NpudopaMM M TEXHUYECKHMMM YCTPOWCTBaMH,
COXpaHEHMsI 370pOBbsi M COONIOJIGHHS HOPM DSKOJOTMYECKOTOo TOBEIEHUS B
OKpYKalollleil cpee;

® OCYILECTBJIATh OTOOP MCTOYHUKOB HMH(popManuu B VIHTEpHETE B COOTBETCTBHM C
3a/laHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOLUXCS 3HAHUH U ITyTEM CpaBHEHHUS



Pa3IMYHBIX HCTOYHHUKOB BBIIEISITh HH(POPMAIIHIO, KOTOPAS SBISETCS IPOTUBOPECUUBOMA
WJIH MOET OBITh HEJIOCTOBEPHOIA;

® 1ICITIOJIB30BaTh TIPHU BBHIMIOJTHCHUH YYEOHBIX 3a/IaHUil HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(U3UYECKOTO COACPIKaHUs, CIIPABOYHBIE MaTepHabl, pecypchl ceTn IHTepHET, BIaaeTh
npuéMaMi KOHCIICKTHPOBAHMS TEKCTa, NpeoOpazoBaHusi WHGOpPMALMKA W3 OJIHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

® Cco371aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
HUCTOYHUKOB MH(POPMAIUN (PU3NIECKOTO COACPIKAHMS, B TOM YUCIIC MyOIMYHO JIe1aTh
KpaTKHe COOOIIEHUS O Pe3yJIbTaTax MPOSKTOB MJIM YY€OHBIX MCCICAOBAHUH, ITPH TOM
rPAaMOTHO HCIIOJb30BaTh M3YYCHHBIM TOHATHHHBIA ammapar Kypca (QU3HKH,
COMPOBOXAATh BBICTYIIJICHUE IPE3CHTALIUECH

®IIpH BBHIMOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBaHHUM pacrpenessTh 0013aHHOCTH B
TpYIIEe B COOTBETCTBUM C MOCTABIICHHBIMU 3aJa4aMHU, CIEAUTH 32 BHINIOJTHEHUEM TIJIaHA
NEHCTBUH, aJeKBATHO OICHWUBATh COOCTBCHHBIA BKJIAJ B JEATCIBHOCTH T'PYIIIIBI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aMMOJIEUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOILIKX.

K konny oOyuenus B 8 KJjacce mpeIMeTHbIE pe3yabTaTbl HA 0A30BOM ypPOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHHM:

® 1ICIIOJIb30BATh MOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHUE aTOMOB U
MOJICKYJI, arperaTHbIE COCTOSHHUS BEIIECTBA, KPUCTAJUTMUSCKHE U aMOp(HBIC Tea,
HACBIILICHHBIA U HEHACBILIEHHBIN Map, BIAKHOCTh BO3[yXa, TEMIEPATYpa, BHYTPEHHSA
SHEprus, TeIJIOBOW ABUTATENb, SJIEMEHTAPHBIM JIEKTPUUYECKUHN 3apsijl, JIEKTPUUECKOE
10JI€, TPOBOIHUKH U JUDJICKTPUKH, IIOCTOSTHHBIN SJIEKTPUUECKUM TOK, MATHUTHOE TIOJIE;

epa3inuaTh sBIEHHUS (TEIJIOBOE pAcIIUpPEHHe U CXKaThe, TeIulonepenaya, TErIoBOe
paBHOBecHE, CMauWBaHUE, KaMWUISPHBIC SBJICHHS, WCHapeHHe, KOHJICHCAIINs,
IJIaBJICHHE, KpUCTaJUTU3AIUs (oTBepaeBaHue), KHUIICHUE, Terionepeaavya
(TemIOMpPOBOIHOCTh, KOHBEKIIMS, HM3IY4YECHHE), SJICKTpHU3AIMs Tel, B3aUMOJCHCTBHE
3apsiioB, ACHCTBUSA 3JIEKTPUUYECKOTO TOKAa, KOPOTKOE 3aMBIKAHHME, B3aUMOJCICTBHE
MarHuTOB, JEHCTBHE MArHUTHOTO TOJS HAa MPOBOJAHUK C TOKOM, DJIEKTPOMAarHUTHAas
WHIYKIMSA) TIO OINHCAHUI0 MX XapaKTePHBIX CBONCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;

® PacIO3HAaBaTh MPOSIBJICHUE U3YYECHHBIX (PU3NUECKHUX SIBICHUH B OKPYXKAIOIIEM MUPE, B TOM
yrcne (U3NYecKue SIBICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U KalUJUIIPHBIC
SIBJICHUSI B IPUPOJIE, KPUCTAIIBI B TPUPO/E, M3iiydeHre CoJHIa, 3aMep3aHre BOJIOEMOB,
MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, MHES, CHETa, MIEKTPUIECKUE SBJICHUS B
atMocdepe, IIEKTPUYECTBO KUBBIX OPraHW3MOB, MAarHUTHOE Ioje 3emMiH, Apend
MOJIFOCOB, POJIb MATHUTHOT'O TOJISL JIJISl )KM3HU Ha 3emJie, MOJSPHOE CUSTHUE, TIPU STOM
MEPEeBOUTH MPAKTUUECKYIO 33a7ady B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKK) GU3HUECKUX SIBICHUM;

® OTIMCHIBATh U3YYEHHBIE CBOMCTBA TN M (PU3UYECKHUE SIBICHUS, UCTIONB3YS (PUINUECKUE
BEITMYMHBI (TEeMIlepaTypa, BHYTPEHHSISI DSHEPTHs, KOJWYECTBO TEIUIOTHI, YACIbHAs
TEIJIOEMKOCTh ~ BEIIECTBA, yJelbHAs TEIUIOTAa IUTABJICHHS, YACNbHAs TEIioTa
napooOpa3oBaHus, yleldbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA()PHUIMEHT MOIe3HOrOo
JIEUCTBUS TEIUIOBOW MaIllMHBI, OTHOCHUTENIbHAS BJIAXKHOCTh BO31yXa, JJEKTPUUYECKHI
3apsiji, CUjla TOKA, JIEKTPUUYECKOE HANPSXKEHUE, COMMPOTUBIIEHUE TPOBOAHUKA, YACIBHOE
COTIPOTHBIICHUE BEIIECTBA, paO0OTa U MOIIIHOCTh IEKTPUIECKOTO TOKA), PH



ONKCAaHUM TPABHJIBHO TPAKTOBaTh (PU3MUYECKHI CMBICT HCIIOJIb3YEMbIX BEJIHYHUH,
0003HaueHHSI M eIUHUIBI (PU3NYECKUX BEIMYMH, HaXOAUTh (POPMYIIBI, CBA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEIMYHUHY C IPYTUMH BETMYMHAMHU, CTPOUTH IPpauKu U3YyIEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

® XapaKTepu30BaTh CBOWCTBA TeJl, (PU3NUYECKHE SIBIECHUS U IPOLIECCHI, UCIIOJIb3Ysl OCHOBHBIE
IIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUUECKONM TEOPUM CTPOEHUS BEUIECTBA, IPUHIIMII
CYINEpIIO3ULMH ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHs 3apsia, 3aKOH
Owma i ydactka nenu, 3akoH Jxoyna—JIeHna, 3aKkoH COXpaHEHUs SHEPTUY, IIPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3allUChIBATh €r0 MaTeMaTH4YEeCKOe
BBIPaKECHMUE;

© 00BACHATDH (PU3NYECKHE IPOIIECCHI U CBOWCTBA TEJl, B TOM YHUCIIC M B KOHTEKCTE CUTYAIHH
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHOCICACTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE U3 1—2 TOTHYECKUX MIAroB C OMOPOi Ha 1—2 N3yUeHHBIX CBOWCTBA
bu3nuecKux sSBICHUN, PU3NUYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemarh pacu€THBIE 3aadyd B 2—3 JCWCTBUS, HCIONB3YS 3aKOHBI WU (POPMYIIBL,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: Ha OCHOBE aHAJIN3a YCIOBUS 3a/1a41 3al1ChIBaTh
KpaTKoe YCIIOBHE, BBIABISATH HEAOCTATOK JAHHBIX IS PEIICHUsS 3a/laud, BHIOMpATh
3aKOHBI ¥ (POPMYITBI, HEOOXOIUMBIE [T €€ peIIeHUs, TPOBOIUTH PACUETHI M CPABHUBATH
HOJy4eHHOE 3HaYeHHEe (PU3NUECKOM BEIMUMHBI C U3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh MPOOIEMbI, KOTOPhIE MOXHO PEIIUTH MPHU MOMONIN (PU3UIECKUX METOJIOB,
UCIIOJB3Ysl OIHMCAaHUE HCCIECJOBAHMsS, BBIICIATH IPOBEPSAEMOE IPEIIOIOKEHUE,
OLICHMBATh MPaBUIIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;

® [IPOBOJIUTH ONBITHI 110 HAOJIIOICHUIO (PU3HUECKUX SABJICHUN WM (PU3MUECKUX CBOMCTB Tel
(KanwIsipHbIE SABJIEHUS, 3aBUCUMOCTh JJaBJICHUS BO3AyXa OT €ro o0béMa, TeMrnepaTyphl,
CKOPOCTH TIPOLIECCA OCThIBAaHMS U HAarpEBaHUs MPU U3IYYEHHH OT LBETA U3JIydarollen
(ToriomaIIei) TOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJIbI OT TEMIIEPATYPhI KHUIKOCTH
U IJIOIIAIN €€ IOBEPXHOCTH, JJIEKTPU3ALMA TEl M B3aUMOJECUCTBUE ICKTPUYECKUX
3apsA0B, B3aMMOJICHCTBHE MOCTOSHHBIX MAarHWTOB, BU3yajlW3allds MarHUTHBIX MOJeH
MIOCTOSIHHBIX MarHUTOB, AEUCTBHS MArHUTHOTO IIOJISI HA IIPOBOJHUK C TOKOM, CBOWCTBA
AJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIaTessl MOCTOSHHOIO TOKa): (HhOpMyIHpOBATh
poBepsieMble  MPEANOJIOXKEHUs, coOupaThb  yCTAaHOBKY U3  IPEIJIOKEHHOTO
000py/10BaHus, ONUCHIBATh X0/ ONbITAa U (POPMYIUPOBATH BHIBOIBI;

® BBITIOJTHSATH MPSIMbIE U3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIHHON BJIaXKHOCTH BO3TyXa, CHIIbI
TOKa, HAIPSKEHHUS C HCTIOJIb30BAaHHEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3NUECKUX
BEJIMYMH, CPAaBHUBATh pe3yJbTaThl HM3MEPEHUN C Y4E€TOM 3a/JaHHON aOcoNOTHOMN
MOTPEIIHOCTH;

® [IPOBOJIUTH HCCIIEAOBAHNUE 3aBHCHUMOCTH OJHOM (PU3MUYECKOW BETUYMHBI OT APYroil c
MCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUHN (3aBUCHUMOCTh CONPOTHBIIEHHS MPOBOJHUKA OT
€ro JUIMHBI, TUIOMAAN MONEPEYHOTIO CEYEHUs M YIEIbHOIO CONPOTHBIICHUS BEIIECTBA
IIPOBOJHMKA, CHJIbI TOKA, UIYLIETO Yepe3 MPOBOJIHUK, OT HAMPSKEHUS Ha MPOBOJIHUKE,
MCCIIEOBAHNE TOCJIEI0BAaTEIbBHOTO U MMAapajlIeIbBHOTO COEIMHEHUI IPOBOJHUKOB):
IUIAHUPOBATh UCCIIE0OBaHUE, cOOMPATh YCTAHOBKY M BBIIOJHATH U3MEPEHUs, CIEays
NPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJIbTAThl MMOJyYCHHON 3aBUCUMOCTH B BHUJIE
TaOJIMI U TpaUKOB, AETATh BBIBOABI 110 pe3yJbTaTaM HCCIIEIOBAHHUS;



® [IPOBOJIUTh KOCBEHHBbIE M3MEpPEHMsI (U3NYECKUX BEIUYMH (yIeNbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHHE MPOBOJHUKA, pabOTa U MOIIHOCTh AJIEKTPHUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEpPEHMs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUUHBL;

ecoOm0IaTh TIpaBWIa TEXHUKH Oe30macHOCTH TMpu paboTe ¢  J1abOpaTOpHBIM
o0opynoBaHueM;

® XapaKTEepU30BaTh MIPUHLIMIIBI AEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C ONOpOM Ha MX ONUCaHus (B TOM 4YMCIIE: CHCTEMA OTOIUIEHMSI JOMOB, TMTPOMETD,
napoBas TypOMHA, aMIepMeTp, BOJBTMETP, CUYETUMK DJICKTPUYECKOH 3HEprum,
3JIEKTPOOCBETUTENIbHBIE ITPUOOPBI, HarpeBaTelbHbIE 3JIEKTPONPUOOpPHI (IIPUMEpPHI),
IIEKTPUYECKUE TPEAOXPAHUTENHN, DJIEKTPOMATHUT, AJIEKTPOJBUIaTeNlb IOCTOSHHOTO
TOKa), HUCTONB3YysS 3HAHUS O CBOMCTBaX (UIUUECKUX SBICHUH M HEOOXOIMMBIC
¢du3nueckre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE IPUOOPHI IO CXEMaM
U CXEMAaTUYHbIM pPHUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUraTellb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, peocTar), COCTaBIThH
CXEMBbI 3JIEKTPUYECKHX IIeNe ¢ MOCIeA0BaTEeNbHbBIM U MapaljIebHbIM COECAUHEHUEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI SJIEMEHTOB IEKTPUUECKUX LIETICH;

®IPUBOANTH TpPHUMEPHl (HAXOOUTh HMH(POPMAIIMIO O TpUMEpax) MPAKTHYECKOTO
UCTIOJIB30BaHUST (PM3MYECKUX 3HAHUM B TOBCEAHEBHOM JKU3HU [UII OOECIICUCHHUS
0e30IacCHOCTH MpH OOpalleHuu ¢ OpubopaMu M TEXHUYECKMMHU YCTPOHCTBaMH,
COXpaHEHMsI 3/I0pOBbsi M COOJNIOJEHUS HOPM SKOJIOTUYECKOIO IOBEJACHHUS B
OKpYKarolllei cpere;

® OCYILIECTBIISATh MOUCK MH(popMaiuu (uznyeckoro copepxanus B MHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHMS JIOTIOJIHUTENIBHBIX HCTOYHHUKOB BBIIEISATH
MH(pOpMaLINIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOI MU MOXKET ObITh HEJJOCTOBEPHOIA;

® [ICII0JIb30BAaTh IPU BBHIMNOJIHEHUHM Y4YEOHBIX 3a/laHuil HAY4YHO-TIOMYJISPHYIO JINTEPATYpy
(GU3NYECKOT0 CO/IepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl ceTu IHTepHeT, BlageTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHPOPMALUU U3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

eCo3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpaTKUE YCTHbIE COOOIIeHHs, 00o001mas
UHPOPMALIMIO U3 HECKOJbKUX HCTOYHMKOB (PU3MYECKOTrO COJEp:KaHUs, B TOM UHUCIIE
nyOJIMYHO  TPEJCTaBISITH  Pe3yJabTaTbl MPOEKTHOW WM  HCCIeI0BaTeNIbCKON
JESTENIbHOCTH, MPU 3TOM T'PAaMOTHO HCIOJIb30BaTh M3y4YEHHBIN MOHSATUNHBINA ammapaT
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

®IIpH BBHINOJHEHUH YYEOHBIX TMPOEKTOB U HCCIENOBaHUM (U3MUECKUX MPOLECCOB
pacrpenesiaTh 00s13aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJadyaMH,
CIIEIUTh 3a BBINOJHEHHEM IIlaHa JEUCTBUH U KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBI BKJaJA B  JEATENBHOCTh  TPYIIbI, BBICTPAUBAThH
KOMMYHHUKAaTHBHOE B3aHMOJIEHCTBHE, POSBIISAL TOTOBHOCTD pa3peiiaTh KOH(JIUKTHI.

K xonuy oOyueHust B 9 Kjacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

®[ICIIOJIB30BATh IOHSTHS: CHUCTEMA OTCY€Ta, MaTepuanbHas TOYKa, TPAcKTOpus,
OTHOCHUTEJIBHOCTh MEXAHMUYECKOro JBMKEHUs, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M NEPErpy3KH, LEHTP
TSOKECTH, a0COIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,



MEeXaHUYeCcKue KoiebaHus ¥ BOJHBL, 3BYK, MH(Qpa3ByK U  YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPhl HCITyCKaHHWsS M IOTJIOUICHUs, aibda, Oera- M ramma-
W3JIy4EHMS], U30TOIIbI, SJCpPHAs SHEPreTHKA;

epa3jnyaTh SBJICHUA (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JIBMKEHUE, CBOOOHOE MaICHHE TEJ, pABHOMEPHOE
JBWKEHHE 1O OKPY)XHOCTH, B3aUMOJCIHCTBUE TE€J, PEaKTUBHOE JIBH)KECHHE,
Kosie0aTesIbHOE JIBIDKEHUE (3aTyXallllde U BBIHY)KIEHHBbIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBW)XEHHME, OTPAKEHUE 3ByKa, NPSIMOJIMHENHOE pacnpoCTpaHEHUE,
OTpaXEHHE U NPEIIOMIICHHE CBETA, [I0JJHOE BHYTPEHHEE OTPAXXEHUE CBETA, PA3I0KEHUE
0enoro cBera B CHEKTP U CJIOXKEHUE CIEKTPAIbHBIX LIBETOB, IUCIEPCUSl CBETA,
€CTECTBEHHAsl paJHOAKTUBHOCTh, BOSHUKHOBEHHUE TIMHEIYATOr0 CIIEKTPa U3ITYYSHHUS) 110
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JJAHHOE
(duznyeCcKoe SIBJICHUE;

® pacro3HaBaTh MPOSBICHNE NU3YUECHHBIX (PH3NUECKUX SIBIICHUH B OKPYKAIOIIEM MUpE (B TOM
yrcne (U3WYecKue SBJICHUS B MPHUPOJE: NPUIMBBI W OTJIMBBI, JBIKCHHE IUIAHET
ConHEYHOM CUCTEMBI, pEAKTUBHOE JBH)KEHHUE KUBBIX OPTaHU3MOB, BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJHBI, IL[yHAaMH, 5XO, LBETa Tell,
ONTHYECKHE SBJICHUS B  TPUpOAE, OHMOJIIOTMYECKOEe  JIeHCTBHE  BUAMMOTO,
yIBTPapUOIETOBOIO U PEHTTCHOBCKOTO H3JIYYCHH, CCTECTBEHHBIN paJMOaKTHUBHBIN
¢boH, KOCMUYECKHUE TY4H, pAAHOAKTUBHOE U3TyYEHUE IPUPOTHBIX MUHEPAJIOB, IEHCTBUE
paZMOaKTUBHBIX M3JIyUeHUH Ha OpraHU3M 4YelOBEKa), IpU OSTOM IEPEBOAUTH
MPaKTUYECKYIO0 3a/adyy B Y4eOHYIO0, BBIJCISITH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

® ONIMCHIBATh U3YYEHHBbIE CBOMCTBA TeNl M (PU3NYECKHUE SIBICHHUSA, UCTIOIb3Ysl (PU3NYECKUE
BEJIMYMHBI (CPEelHsAsS U MTHOBEHHAs CKOPOCTb Te€jla MPU HEPAaBHOMEPHOM JIBH)KEHUH,
YCKOpEHUE, MEPEMEILEHNE, TTyTh, YIJIOBas CKOPOCTb, CUja TPEHMS, CUja YIPYTOCTH,
CHJIa TSKECTH, YCKOpeHHe CBOOOJIHOTO MaJIeHUs, BEC Tejla, UMILYJIbC Tejla, UMITYJIbC
CWJIbI, MEXaHu4eckasi paboTa U MOIIHOCTb, MOTEHIMAIbHASL SHEPTHs Tela, OJHATOTO
HaJl TOBEPXHOCTBHIO 3€MJIM, IOTEHIIMAIbHAS SHEPT Ul CXKATON MPY>KUHBI, KWHETHYECKAsI
SHEPIHs, OJIHASI MEXaHWYeCKasl SHEPTus, NEPUOJl M 4acToTa KojaeOaHHi, 1JIMHa BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPETOMIICHUS CPEe/bl),
IpU ONMHCAHUU NMPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICT HCIIOJIb3YEMbIX BEJIWYHH,
0003Ha4YeHHs] ¥ €AUHUIBI (PU3NUECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJTMUHUHY C IPYTUMU BETUYMHAME, CTPOUTH IPpaUKU U3Y4EeHHBIX
3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

® XapaKTepu30BaTh CBOMCTBA Teld, (PU3MUECKUE SBJICHUS U MPOIECCHl, UCHOJb3YS 3aKOH
COXPaHEHHs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHHS, NMPUHLUI CYNEPHO3ULUHN CHUII,
MPUHIIAIT OTHOCUTENBbHOCTH [ anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHUs! UMITYJIbCa,
3aKOHBl OTPaK€HUS U TMPEIOMIICEHHS CBETa, 3aKOHbI COXPAaHEHUS 3apsAI0oBOr0 H
MacCOBOTO YHCEJ ITPU SIIEPHBIX PEAKIMSX, IPU ITOM JAaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHMUE;

© 00BACHATDH (PU3NYECKHE IPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIC M B KOHTEKCTE CUTYaIHii
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-CIEJACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKUX I1aroB C OMOPOH Ha 2—3 N3yUYEHHBIX CBOWCTBA
buznyecKux sIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;



e pemaTh pacu€THBIC 3a/1aud (OTUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHI), UCTIOIb3Ys
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIIN3a
YCIOBHSA 3a/laud 3alUChiBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIINE WU
n30BITOYHBIE JAHHBIC, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE Ul PEIICHUS,
OPOBOAUTH pAacuéThl W OLEHHUBATh PEATUCTUYHOCTH TIOJTYYEHHOTO 3HAUYCHHUS
(U3HYECKON BETUIMHBL;

® pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh IMPU MOMOIIM (PU3UYECKUX METOJIOB,
UCIIONIb3YSl OINMCAaHWE UCCIEIOBAHMS, BBIJCIATH MPOBEPSEMOE MPEANOIOKEHHE,
OLICHUBATh MPABUIBHOCTh MOpPSAKA MPOBEACHUS HCCIEJOBAHUS, ENaTh BBIBOJBI,
HMHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOICHUN U ONIBITOB;

 [IPOBOJIUThH OIBITHI M0 HAOTIOACHUIO (UBNYECKUX SIBICHUN WIH (PU3NYECKUX CBOUCTB TEI
(u3yueHne BTOpPOro 3aKoHa HpIOTOHA, 3aKOHAa COXpaHEHUS SHEPruu, 3aBHUCHMOCTH
nepuo/ia KojiebaHuil mpy>KUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTH OT aMIUIUTYAbI MAJIbIX KOJeOaHMi, MPSMOIMHEHHOE PaclipoCTpaHeHHE
CBETa, pa3ioKeHne OEeI0ro CBeTa B CIIEKTP, U3YUYEeHHE CBOWCTB N300pakKeHHUS B INIOCKOM
3epKajie M CBONCTB H300pa’keHHUs NIpeaMeTa B coOuparolleil TuH3e, HabIoaeHHe
CIUTOITHBIX ¥ INHEHYATHIX CIIEKTPOB U3IYUYCHHUs): CAMOCTOSTENIFHO COOMPATh YCTAaHOBKY
u3 M30BITOYHOTO Habopa 0OOPYAOBaHMS, OMHCHIBATH XOJ OIBITA M €r0 pe3yJbTaThl,
(dbopMynUpOBaTh BHIBOJIBI;

¢ [IPOBOJIUTH TPH HEOOXOAMMOCTH CEpUI0 TPSMBIX HM3MEPEHHIA, OIpenelsis CpeaHee
3HaYeHHE H3MEpSIeMON BeMMYUHBI ((OKYCHOE pacCTOSHHE COOUpArouiel IUH3bI),
000CHOBBIBAThH BBIOOP CrIoco0a n3MepeHus (M3MEPUTEITHLHOTO TPUO0Pa);

® [IPOBOJIUTH HCCIIEIOBAaHME 3aBUCHUMOCTEH (PHU3MUECKUX BEIMYMH C MCIOJIb30BaHHEM
MPSIMBIX U3MEPEHUH (3aBHCHMOCTb ITYTH OT BPEMECHH ITPH PABHOYCKOPEHHOM JIBHKCHUH
0e3 HauaIbHOU CKOPOCTH, MepHo/a KoeOaHHi MaTEMaTHUECKOTO MAasTHUKA OT JAJIUHBI
HUTH, 3aBUCMOCTH YTJIa OTPaKEHHUS CBETA OT YyIJia MaJCHUS U yIJia MPeTOMIICHUS OT
yIiia MaJeHus1): TUIAHUPOBATh UCCIIENIOBAaHHUE, CAMOCTOSITENIbHO COOMpPATh YCTaHOBKY,
(UKCUPOBATh pPE3yNbTATHl MONYYCHHOH 3aBHCUMOCTH (DPM3WYECKHX BEJIMYUH B BHJIE
TabNuI ¥ TpauKOB, IeJaTh BHIBOJBI 11O Pe3yIbTaTaM UCCIICIOBAHUS;

® [IPOBOJINTH KOCBEHHBIE H3MEPEHHS (PU3UIECKUX BEIINIHH (CPETHSS CKOPOCTh U YCKOPEHHE
TeJla IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOIO MaJieHHsl, KECTKOCTh
NPYXKHUHBI, KOXPOUIIMEHT TPEHUs CKOJBKEHUS, MEXaHHueckas paboTa U MOIIHOCTD,
4acToTa W TEepUoJ KoJeOaHWi MaTeMaTHYeCKOro W MPYKHHHOTO MAasTHUKOB,
onTHYeCKas Cuia coOuparouieil JWH3bI, paJAMOAaKTUBHBIN (OH): IUIAHUPOBATH
U3MEpEHHs, COOMpAaTh SKCIEPUMEHTAIBHYI) YCTaHOBKY U BBIMOJIHATH H3MEPCHHS,
cIeysl IPeIIoKEHHOM UHCTPYKITUH, BEIYUCIATH 3HAUCHUE BETUYUHBI U aHATTU3UPOBATh
TIOJTy9YCHHBIC PE3YIIbTATHI C YIETOM 33JJaHHOH ITOTPEITHOCTH H3MEPEHHIA;

ecoOm0laTh NpaBWIa TEXHUKM Oe3omacHOCTH TMpu paboTe ¢ J1aOOpaTOPHBIM
00opynoBaHuEM;

® pa3IryaTh OCHOBHBIC MPU3HAKHA U3YYCHHBIX (PU3NYECKUX MOJEINE: MaTepruaibHas TOUKa,
a0COITIOTHO TBEPIOE TENIO, TOUCYHBII UICTOYHUK CBETA, JTyY, TOHKAS JIMH34, IJIAaHETapHas
MOJIeJIh aTOMa, HYKJIOHHAsI MOJIeIh aTOMHOTO S/Ipa;

® XapaKTepU30BaTh MPHUHIIUIIBI JEHCTBUS H3yUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C Omopoll Ha MX omnucaHus (B TOM 4YHCIE: CHOUIOMETP, NATUYUKH TOJOKECHHUS,



pacCTOSHUS ¥ YCKOPEHUs, paKeTa, 3X0JI0T, OUYKH, IEPUCKOTI, (hoToarnmapar, OnTHIECKUe
CBETOBO/Ibl, CIIEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa), Hcronb3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH HM3YyYEHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOJOTHUECKUX MPOIECCOB IMPH PEIICHHH y4eOHO-
IPAaKTUYECKUX 3aJay, ONTUYECKUE CXEMbI Ul IOCTPOEHUS M300pakeHUH B IIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

®IPUBOANUTH MpPUMEPHl (HAXOIUTb HMH(GOPMALMIO O IpUMEpax) MPaKTUUYECKOro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEAHEBHOM MXHM3HM Uil oOecredeHus
0€30MacCHOCTH TpH OOpalleHuHu ¢ NpudopaMM M TEXHUYECKHMMH YCTPOWCTBaMH,
COXpaHEHMsI 370pOBbsi M COONIIOJEHHS HOPM 3KOJOTMYECKOrO IIOBEJICHUS B
OKpYXKarollen cpene;

® OCYILECTBIIATh TOWUCK wuH(popManmu  (usmyeckoro conepxkanus B MHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3alpoc, HAXOIUTh IIYTH OINpe/IeIeHus
JIOCTOBEPHOCTH TOJY4YE€HHOW HH(pOpMAlMM Ha OCHOBE HUMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

® [ICI10JIb30BAaTh IIPYU BBINOJIHEHUM Y4YEOHBIX 3a/laHuil HAYYHO-IOIYJISIPHYIO JINTEPATYpy
($U3UYECKOTr0 COJIepKaHus, CIPaBOUHbIE MaTepualbl, pecypchl ceTu IHTepHeT, BlaaeTh
npuéMamMu KOHCIEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHusi WHPOPMALUK U3 OJHOU
3HAKOBOM CUCTEMBI B IpYTYIO;

® Cc03/1aBaTh COOCTBEHHbIE TMCHbMEHHBIC U YCTHBIE COOOIICHNUS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKMX HMCTOYHUKOB (pU3MUYECKOro cojep:kaHus, MyOIMYHO NPEACTaBIAThH
pe3yNnbTaThl IPOEKTHON WIIM MCCIIENOBATEIbCKON AESITEIbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHbIM MOHATUHHBIA ammapar HM3y4daemoro paszjena (pusuku u
COIIPOBOKJATh BBICTYIUIGHHWE Ipe3eHTaluel ¢ y4éToM OCOOEHHOCTEH ayauTopuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kourpoubnublie | IIpakTnyeckue
n/n NMPorpaMmbI Bcero oOpa3oBarTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. ®u3nka u e€ poJib B IO3HAHUHN OKPY:KAIOIIEro MUpPa
bubmuoreka [{OK
11 o - 2
YISHIA 7 HAYKa O TpHPOAC https://m.edsoo.ru/7f416194
bubnunoreka LIOK
12 du3nyecKue BeITUINHBI 2 1
https://m.edso0.ru/7f416194
bubnunoreka LIOK
13 E 5 2 1
CTECTBEHHOHAYUYHbIN METO]1 IO3HAHUS https://m.eds00.ru/7f416194
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayaibHbIe CBe/IEHNS 0 CTPOCHHH BellleCcTBa
bu6mmoteka IIOK
2.1 C 1
TPOCHIE BetlieeTha https://m.edsoo.ru/7f416194
29 JIBUKEeHUE U B3aUMO/ICVCTBUE YACTHII 5 1 bubmuorexa [{OK
' BEILECTBA https://m.edso0.ru/7f416194
bubmmoteka IIOK
2.3 A 2
TPETATHDIC COCTOAMITE BEMlecTba https://m.edso0.ru/7f416194
Hroro mo pazneny 5
Pasnen 3. /IBu:keHHe U B3aNMO/IeliCTBHE Tejl
3.1 MexaHndeckoe IBIKEHNIE 3 bu6morexa [IOK

https://m.edso00.ru/7f416194



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

bubnunorexa LIOK
3.2 n 4 1
HIEPHLITL, Macea, TUIOTHOCTE https://m.edso0.ru/7f416194
bu6nuoreka [IOK
33 (-una. Buat cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenava naBnenus TBEpABIMU 3 Bbu6mmoteka [JOK
' TEJIAMH, )KUIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194
bubnuoreka [{OK
42 JlarerHe KIAKOCTH > https://m.edso0.ru/7f416194
bubmuoreka [{OK
43 ATMOCpEpHOE AaBICHHC 6 https://m.edsoo.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a HA IOTPYKEHHOE ; 3 bubmuoreka [{OK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Padota u MomiHoCTh. JHEprus
bu6nmorexa LIOK
5.1 Pa6 3 1
aDOTa M MOTHHOCT https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
52 Hpoctsie MexatmsMEl > L https://m.edso0.ru/7f416194
bubnmorexa LIOK
53 M 4 1
CRAHMHACCKAL SHEPTIL https://m.edsoo.ru/7f416194
Hroro mo pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIIACC

KoJsun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne ni/mn Konrtpoasubie | Ilpakrnuyeckue
NPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazpnen 1. TenioBble siBJIeHUsI
bubmuorexa [JOK
11 C i 7
TPOCHAE 1 CBOMCTRA Bemlectsa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tenobie mponeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3nen 2. JinekTpuyecKue U MArHUTHBIE SIBJIEHUSA
21 DneKkTpruyeckue 3apsaabl. 3apsHKEHHBIE Tella . 1 bubnmnoreka [JOK
' U MX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 i i 20 2 7
OCTOSIHHBIN DJIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITHBIC ABIICHIA 0 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DneKTpoMarHuTHasi MHIyKLIUs 4 https://m.edsoo.ru/7f4181ce
Hroro mo pasnery 37
PeszepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 14.5



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

KoJsun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM H(ppoBbIE
Ne ni/mn P Konrtpoasubie | Ilpakrnuyeckue (1uubp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. MexanuuyecKkue siBJICHHS
11 MexaHn4eCKOe IBUIKECHHE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OIHCaHuUs https://m.edsoo.ru/7f41a4a6
. bubimmoreka [JOK
12 BaarmmozercTame Tex 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3 10 3
AROHET COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexannuyeckue KoJ1e0aHUS U BOJIHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CRAMIACCICHE ROTEDamt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 1
CXAHH'IECKNC BOTHEI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3neun 3. 1eKTPOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIeKTpOMarHuTHOE MoJie U 6 5 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasznen 4. CBeTOBbBI€ SIBJICHHS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI paCIIPOCTPaHEHUS CBETA 6 2 Bubmorexa LIOK
' Pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3BI ¥ onTHYECKKE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznosxenune 6eroro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHHS
bu6mmoreka [IOK
51 Hcnyckanue v IOTJIOIIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHIE ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmunorexa [JOK
. A 7 1
53 JICpHBIC PEaKIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pazgen 6. [ToBTOpuTE/ILHO-00001aI0IMIT MOAYJIb
6.1 [ToBTOpEeHME 1 00001IIEHNE COAEPKAHUS 9 9 bubnnorexka [JOK
' Kypca Qpu3uku 3a 7-9 Kmace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB T10 [TPOI'PAMME 102 27
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INOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KouTtpoJbHbie

Bcero
padoThbI

IIpakTHyeckune
padoThbI

Jlara
HU3y4eHust

DJIeKTpPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE

pecypcsl

®dusnka — HayKa O PUPOJE.
SBnenns npupoasl. Puznyeckre
SBJICHUS

MexaHn4deckue, TEILIOBEIE,
ANEKTPUYECKNE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

®uznyeckue BEIUUNHbI U UX
U3MepeHue

VYpok-uccnenosanue "N3mepenue
TeMIepaTypbl IPH MTOMOIIN
KUJKOCTHOTO TEPMOMETpA U
JaT4YMKa TEMIIEpaTyphl"”

Kaxk ¢u3uka u gpyrue ecTecTBEHHbBIE
HayK{ U3Yy4aroT PUPOY.
EcrecTBeHHOHAaY4YHBIN METO
no3HaHus. Onucanue pU3NIecKux
SIBJIEHUH C IIOMOIILIO MOAEIEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JATBHOCTD MOJETA
IapHKa, MyIIeHHOTO
TOPU30HTANIBHO, TEM OO0JIBLIIE, YEM
OoJtbIIe BhICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BeniectBa. ONbITHI,

bu6mmoreka [IOK

! i[:gjzzi:f:;;:;::@emoe https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHUE YacTHI] BEIlIeCTBA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue «OnbITHI IO

9 HaOJIIOJICHUIO TEIIJIOBOTO
pacIIpeHUs Ta30B»

10 ArperaTHble COCTOSIHUS BEIIECTBA
B3aumocBsI3b MeX Ty CBOWCTBAMU
BEIIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U X bu6mmoreka [IOK

11
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHUI BOJIBI
MexaHn4eckoe JTBUKEHUE.

12 PaBHOMepHOE N I:IepaBHOMepHoe Bubmotexa LIOK

https://m.edsoo.ru/ff0a05c6
JBU)KEHUE
bu6mmoreka [IOK
13 Ckopocth. EHHHLEL cKopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMEHH IBUKEHUS Bubmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNueprus. 3aKoH WHEPLIUH.

15 B3ap11)1\1/11011e1710TBHe TerIIjaK MpUYKHA BuGmiorexa LIOK
U3MECHEHHSI CKOPOCTH JBHKCHUS TEI hitps://m.edso0.n/ff0a0c10
IIimoTHOCTE BemtecTBa. Pacuer Bu6morexa LIOK

16 Macchl U 00BbeMa Teja 1Mo ero

IIJIOTHOCTHU

https://m.edsoo.ru/ff0a0fee
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https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

JlaGopaTtopHast pabota

17 «OmnpeneneHne IIOTHOCTH TBEPIOTO
Tena»
18 Penrenue 3agad no reme bu6mmoreka [IOK
"Il1toTHOCTE BeniecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBus Tea. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopnast padota «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(medopmanum) NpyKUHBI OT
MIPUIIOKEHHOHN CHITBI»
21 SBaenue tarorenus. Cuiia TSDKECTU
CBs13b M€ CHIION ec
22 MaB(iIcZI;4 T:J(I?IBZ;I T:ﬂzﬂxlieﬂf:HI:Ie bubmorexa HOK
I ) | https://m.edsoo.ru/ff0al778
3amad o treMe "Cuia TsHKecTh
Cuna ec a aHeTax.
P I BuGiorera LIOK
P p https://m.edsoo.ru/ff0al502
[UIAHET
bu6nmoreka [JOK
24 )51 .
3Meperne cuil. Jluramomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 B .H
CC Tela. HEBeCOMOTTh https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HaIlpaBJIEHHBIX
26 10 OJHOM nﬂ ﬂ?leoﬁ ’ bubmorexa [JOK
! . P ) https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
97 Pemenne 3amau mo reme

"PaBHonelicTBytOMmIast cui"



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

28

TpeHue CKOIbKEHUS U TPEHUE
nokosi. Tpenue B npupoze u
TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtophast pabota «3yuenue
3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIB)KEHUS OT CHJIBI JTaBIICHUS U
XapakTepa CONPUKACAIOIINXCS
MTOBEPXHOCTEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3anau Ha onpeneneHue
PaBHOACHCTBYIOIIEH CUIIBI

31

Pemenue 3anau o temam: «Bec
Tenay, «['padpuueckoe nzodpaxeHme
criny, «Cuiny,
«PaBHOACHCTBYIOIIAS CHI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTposabHnas padbora no remam:
«MexaHndecKoe JIBIKEHIEY,
«Macca, mII0THOCTEY», «Bec Temay,
«I"padmueckoe n300paKeHUE CHUIDY,
«Cuibn»y

33

JaBnenue. CnocoObl yMEHbILIEHUS U
YBEJIMYEHUS J1aBICHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrenue raza. 3aBUCHMOCTD
JIaBJICHUS ra3a OT 00bEMa,
TeMIIepaTypbl

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBneHus: TBEPABIMU
TEJIaMH, JXUJIKOCTSIMH U Ta3aMH.
3akon [Tackans

bubmuoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

JlaBJ'IeHI/Ie B XXUJKOCTH U Ta3c,

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BbI3BAHHOC HeﬁCTBHeM CHJIbI

https://m.edsoo.ru/ff0a2718

TSOKECTH
37 Pemenwne 3agau mo teme «JlaBieHue bu6mmoreka [IOK
B JKHJKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobmarompecs cocy s https://m.edsoL(I).ru/fan2970
39 lMuppaBiawueckuii mpecc bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmiaeBoit
JKUJIKOCTHBIN HacocC
AtMmocdepa 3emmnu. [Ipuannbl
41 oforoun Jenm, Jamcnvocrs bbnorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro TaBICHUS OT BHICOTHI
HaJl YPOBHEM MOPS
42 Bec Bo3nyxa. ATMocdepHoe bubnuoreka [IOK
JIaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnnorexka [JOK
nasnenust. OnsitT Toppruenn https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 JIaBJICHUS OT BLICOTB(Ii)HEI[ YpOBHEM bubnuorexa LIOK
MOps https://m.edsoo.ru/ff0a2fc4
Bapomertp-anepouns. AtmochepHoe bubnuoreka [IOK
45
JABJICHHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agad mo reme
"AtMmochepHoe naBiaeHue"
47 JleicTBUE )XUKOCTHY Y Ta3a Ha bubmuorexa [JOK

MOTrpy>KCHHOC B HUX TEJIO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuiia

JlaGopaTtopHast pabota
«Ornpenenenre BhITaTKUBAIOIICH

bu6mmoreka [IOK

48
CHUIBI, IEUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)
JlaboparopHast paboTta 1o Teme
"
o | S
A . https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOH B JKUAKOCTh YaCTH
TeIna
bu6mmoreka [IOK
50 IT
Hlapatte et https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
"KoHcTpyrnpoBaHnue apeoMerpa uimn
51 KOHCTPYHPOBAHUE JIOJKH U
omnpezaeneHue eé
rpy30no6EMHOCTH"
Pemenue 3agau mo remam:
59 «[lnaBanue cynos. bubnuotexa [JOK
BosnyxomnaBanue», «J/laBnenne https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJI, )KUIKOCTECH H Ta30B»
bu6nmoreka [JOK
53 Mexannueckas pabota
P https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
54 M .E
OHIHOCTD. BANHHALAT MOTHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOI1 pu

HoabEMeE 110 JiecTHuIe"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

IIpocTsie MexaHu3Msl. Peryar.
PaBHOBecue cuit Ha peryare

57

KonrtponbHas pabora no reme
«/laBiieHue TBEpIBIX TEI,
AKHUJIKOCTEH U ra3oB /
Bcepocculickas npoBepouHas
pabota

58

PeseprHrlit ypok. Pabora ¢
TEeKCTaMu 110 TeMe «/laBieHne
TBEPJIBIX TEJ, KUIAKOCTEH 1 ra3oBy /
Bcepoccuiickas npoBepoyHas
pabota

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

59

Prruaru B TCXHUKC, 6BITy H [Ipupoac.

JlaGopaTtopHnas pabota
«HccnenoBanue ycnoBuit
paBHOBECHSI pblYara

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1a4 o teMe «Y CJIOBUA
paBHOBECHSI pbIyara

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddurment nmoneznoro nencTus
Mexanusma. Jlaboparopnast pabora
«3mepenune KII/I HakmoHHOM
TUTOCKOCTH

0.5

62

Pemrenne 3amau mo teMe "Pabora,
MommHocTh, KITJT"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuueckas YHEPTrusl.
Kunernyeckas u noteHuuaibHas
SHEprus

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUST MEXaHUUYECKOMN

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252

SHEepruu

https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEPUMEHT IO TEME

"JKcrepuMEHTAJILHOE ONpeie/ICHUE

W3MEHEHUS KUHETHYECKOH U
MOTEHIIMATBLHOW SHEPTHH TPH
CKAaTBIBAaHMH TeJIa 0 HAKJIOHHOMH
IUIOCKOCTH "

66

KoHTpoisbHas pabota 1o Teme
«PaboTa 1 MOIIHOCT. DHEPTHUs»

67

PesepHsbiit ypok. Pabora ¢
TEKCTaMHU I10 TeMe "MexaHnueckoe
nBrokeHne"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

68

PeseprHblii ypok. Pabora c
TekcTamu 110 Teme "Pabora.
MormHocTtb. DHeprus"

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

68

12



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

8 KUIIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBBIE

Ne Hara
i Tema ypoka Beero Kontpoabusie | IIpakTuyeckue R — oOpa3oBarTe/ibHbIE
padoThI padoThI pecypcsl

OCHOBHbBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO-KUHETUYECKON 1 bubnmnoreka HOK
TECOPHH U MX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIOIO, KUAKOTO U

3 ra3c)>106pa3H01;H0 cocm;nilnﬁ 1 bubmuorexa LIOK
BelecTRa https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPAOTO,
KUAKOTO U ra3000pa3HOro

4 COCTOSIHUM BEILIECTBA HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TeOpUun

bubnmorexa LIOK

> Bxoauas koHTpOIbHas paota 1 1 https://m.edsoo.ru/ff0a5800
Kpucrannuyeckue u amopdHsbie

5 tena CMauynBaHue U 1 bubmuorexa [IOK
KamuIIpHOCTh. [ToBepXHOCTHOE https://m.edsoo.ru/ff0a5530
HATSDKEHHE

7 TemoBoe paclIupeHue U CKaTHe 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a5a26

8 Temmnepatypa. CBs3b TEeMIIEpaTyphl 1

CO CKOPOCTBIO TETJIOBOTO JIBUIKEHUS



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

YaCTHII

9 Buytpennss sneprus. CriocoOsr Bu6muotexa [JOK
U3MCHEHHsI BHYTPEHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunp! Teronepenaun bubmorexa [IOK
https://m.edsoo.ru/ff0a6412
Ypok-koupepennus "[Ipakrruaeckoe
11 HCITOJIb30BaHNE TEIVIOBBIX CBOMCTB bubnunoreka LIOK
BEIIICCTB U MAaTEPHUAJIOB B IIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
KonndecTBo TerioTsl. Y aenbHast
12 TEIUIOEMKOCTb. Y paBHEHHUE bubmmoreka [JOK
TerIoBoro dananca. TemooomMeH u https://m.edsoo.ru/ff0a6976
TEIJIOBOE PAaBHOBECHE
bubnuoreka [{OK
13 Konrposnas pabora https://m.edsoo.ru/ff0a7088
JlaGoparopHas paboTa
14 "UccnenoBanue saBieHUS bubnuoreka [{OK
TEIJI000MEHA IIPU CMEIINBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U Topsiueit BOIbI"
Pacuer konudecTBa TETUIOTHI,
15 HE0OXOMMOTO sl HarPEBAHUS
TeNa U BBIIETSEMOTO UM MIPH
OXJIKICHUN
JlaGopaTtopHas pabota
16 "OnplézlenI;HHe I})/ﬂeanoﬁ bubmorexa LOK
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIeCTBA
17 DHeprus TOIUINBA. Y JeIbHAs bubnuotexa [JOK

TCIJIOTA CTOpaHUsA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenne u OTBEPACBAHUC

18 . o Ve bu6nmoreka [IOK
KPUCTAIIMYECKHX Tel. JIbHAS
P A https://m.edsoo.ru/ff0a71d2
TEIUI0TA TIaBJICHUS
JlaGopaTtopHnas pabota
19 "On IG)I[CJII;HI/IG pﬂeﬂbﬂoﬁ TEIJIOTHI bubmmorexa LIOK
P y" https://m.edsoo.ru/ff0a72fe
IUTaBJICHUS JIbJIa
20 [TapooOpazoBaHue u KOHIAEHCALUSL. Bu6mmoteka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas temiora
napooOpa3oBaHUs U KOHACHCAIINH.
21 3 POOOP g H bubnunoreka LIOK
ABUCUMOCTb TEMIIEPATYPhI
patyp https://m.edsoo.ru/ff0a786¢c
KHUIIEHUS OT aTMOC(EPHOTO
JTABJICHUS
Bnaxnocts Bo3tyxa. JlabopaTopHas
29 pabora "Onpenenenue bubanorexa [JOK
OTHOCHUTEJIBHOM BJIQXKHOCTH https://m.edsoo.ru/ff0a7628
BO3qYyXa"
23 Pemenue 3amay Ha onpenesieHne
BIIQXKHOCTH BO3/1yXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JIBurarens BHYTPEHHETO CTOPaHHUS
KIIJ] TemioBoro nBUraTens.
o5 Te I[o . aﬂe sa . bubmuoreka [{OK
TUIOBBIC JBUTATEITH U UT
8 . B https://m.edsoo.ru/ff0a7c7c
OKPYXKArOIICH CpeJIbl
26 3aKOH COXpaHEHUs U peBpaleHUs
SHEPrUH B TEIJIOBBIX MPOIIeccax
27 [TonroroBka Kk KOHTPOJIBHOMN paboTe bubmuoteka [LIOK



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

o TeMe "TeIuioBEIE ABJICHUS.
N3MeHeHue arperaTHbIX COCTOSTHUM
BelecTna"

https://m.edsoo.ru/ff0a83f2

KonTponbhas pabota no teme

bub6nmoreka [IOK

28 "TennoBbie siBiieHus. MI3MeHneHue
arperaTHbIX COCTOSIHUI BemecTa" hitps:/m.edsoo.ru/ff0a86ae
29 Onektpusanus ten. J{Ba pona
AIIEKTPUUYECKHX 3aPSI0B
Ypok-uccnenoBanue
30 "DnekTpu3anus Te’1 HHAYKIUEeH 1
IIPU COIPUKOCHOBEHUU"
31 B3aumoneiicTBue 3apsKeHHbBIX TeEJl. Bu6mmoteka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE MOoJe.
30 HanpstxeHHOCTB 3IIEKTpUYECKOro bubmmoreka [JOK
noyst. [IpuHIMn cynepno3unum https://m.edsoo.ru/ff0a8ala
ANEKTPUUYECKUX TTOTIeH
Hocurenu snekTpuyeckux 3apsaoB.
33 DOnemeHTapHbId 3apsaa. CTpoeHue
aToma
34 ITpoBOAHMKY U AUDIEKTPUKH. 3aKOH bubmuoteka [IOK
COXpaHEHHUsI DIICKTPUUECKOTO 3apsi/ia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEHUE bubnunorexa LIOK
CBOMCTB 3JIEKTPUYECKUX 3aPs/I0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUH TOK, YCIIOBUS €70
36 CyH_IeC’Pi“BOBaHI/ISI. I/IC”’[‘z‘-IHI/IKI/I bubmmorexa HOK
>JIeKTPHYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JleficTBUSI DTIEKTPUUIECKOTO TOKA bubnuoteka [IOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

https://m.edsoo.ru/ff0a96hb2

VYpoxk-uccienosanue "/lelictBue

38 3JICKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKY U TUDJICKTPUKH"

39 DIIEKTPUUECKHUI TOK B METaJUIaXx, bubmmoreka [JOK
JKUIAKOCTSAX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpuuecKas Lerb U €
COCTaBHBIEC YaCTH
C . J1ab 0

s Toepeme n peryanponarc 05 bibmorera LIOK

P " PeryHp ' https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DNEeKTpUUECKOe HAMpsKEHHE.

42 Boabsr™etp. JlabopaTopHas pabota 05 bubanorexa [JOK
"MI3MepeHNe U PETyIUPOBAHKE ' https://m.edsoo.ru/ff0a9e14
HarpsoKkeHus"

5 | ommmm——

A P https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3
44 coiBiﬁh;i;;;Tip:fi; l(;(; €ro 1 bubmorexa LIOK
P PoBoa https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOMIAN TTOTIEPEYHOTO
cedyeHus U marepuaia”
3
| e
P ) % https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
46 JlaGopaTtopHnast pabota 1 bubnuotexa [JOK

"HUccmeqoBaHue 3aBUCUMOCTH CUIIBI

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

TOKa, UYILIET0 Yepe3 pe3ucTop, oT
COIIPOTUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”

HOCJ’IGI[OB&TCJ'IBHOC U MapauICIbHOC

47
COCTMHEHUS TIPOBOTHUKOB
JlaboparopHas pabota "I[IpoBepka
MIPABUJIA CJIOKEHHUS HAIIPSKEHUIN bubmuorexa [IOK
48
IIPU TI0CJIEI0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX pPE3UCTOpPOB"
JlabopaTtopnast padota "l[IpoBepka
MpaBWIa Ui CHJIbI TOKA MPHU bubanorexa [JOK
49
HapauIeIbHOM COCIUHCHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
P
5 saxona Ova s passmisoro binorera LIOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
Pa6
51 BJjeIZ: aniiif;{(? :)Illa 3akoH bubmmorexa LIOK
P ) https://m.edsoo.ru/ff0ab124
[xoyna-Jlenna
Jla6 0
52 "SHOEaZZEE:Iz p2621i1 1 MOIITHOCTH bubmmorexa [IOK
bel P | - https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKA
DJIEKTPUYECKHUE LETH U
53 NOTPEOUTEIH IIEKTPUIECKON bubmuorexa [IOK
sHepruu B ObITY. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHHE
54 [TocTosSTHHBIC MATHUTBI, UX

B3aMMO/ICHCTBHE



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

Ypok-uccnenosanue "M3yuenue

bubnunorexa LIOK

> 10JIEH TTOCTOSTHHBIX MarHUTOB" L https://m.edsoo.ru/ff0ac3d0
MarnauTtHoe mojie. MarHuTHOE 110J1e
56 3eMJIM ¥ €ro 3HaYCHUE ISl )KU3HHU bubmorexa HOK
2 Jerire https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMe "DIIEKTPUUICCKUE 3aPSJIbl.
o7 3apsKEeHHbIE TCJFI)a U UX o bubmmorexa LIOK
. . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUS. [loCTOSIHHBIN
ANEKTPUIECKUH TOK"
KonTposabHas pabota no reme
"DIeKTpUUECKHE 3apsiIbl.
3apsKeHHBIC TeJla U UX
58 BSEHMoz[eﬁCTBHﬂ. ITocTossHHBIM bubmorexa LIOK
. https://m.edsoo.ru/ff0abea8
AJIEKTPUUICCKUN TOK" /
Bcepoccuiickas npoBepoyHas
pabota
PesepBHblit ypok. Pabora ¢
TekcTaMH 110 TeMe "IlocTosIHHbBIM
59 JNEeKTpUUECcKuil TOK" / Bubmmorexa IOK
B https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepoyHas
pabota
OnpIT DpcTena. MaraHuTHoe mose
60 Z-)JICKTpI/II‘){eCKI([)FO ToKa MaruutHoe Bubmmorexa IOK
https://m.edsoo.ru/ff0ac1d2
MOJIe KaTyIIKU C TOKOM
[TpuMeHeHre DIIEKTPOMAarHUTOB B
61 texHuke. Jlaboparopnas pabota 05 bubmuoteka [IOK

"N3y4yeHue 1eicTBUS MAarHUTHOTO
MOJIsI HA TPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOBUTATEh TOCTOSIHHOTO
Toka. Mcrions3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlabopaTtopHast pabota
"KoHCTpynpoBaHuE U U3y4eHNE
paboThl AneKTpoaBUTaTENS "

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86c¢c

63

Omnbrtel @apanes. 3akoH
AJIIEKTPOMATrHUTHON UHTYKIIUH.
[IpaBuino Jlenna

64

Onekrporerepatop. CriocoObl
MOJTyYEHUS DIIEKTPUIECKONH
SHEPruu. DIEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HCTOUHHKAX
SHEepruu

65

[ToaroroBka Kk KOHTPOJILHOM padboTe
1o Teme "DIeKTpUUecKUe 1
MarHuTHbIC sIBJICHUS"

66

KonTponbHas pabota mo Teme
"DIeKTpUUECKre U MarHUTHBIE
AByeHus"

bubnmorexa LIOK
https://m.edsoo.ru/ff0ach14

67

PezepBHblit ypok. Pabora ¢
TekcTaMu 1o TeMe "TemioBnie
SIBIICHUS"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acche

68

PesepsHslit ypok. Pabota ¢
TeKcTaMH 1o TeMe "MarauTHeie
SIBIICHUS"

OBIIEE KOJIMYECTBO YACOB 10
[TPOT'PAMME

68

14.5



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KVIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE HU(PPOBbIE

Ne Hara
i Tema ypoka Beero Konrpoanusie | Ilpakruyeckue R — o0pa3oBarTejibHbIE
padoThI padoThI pecypcel

1 MexaHn4ecKoe IBUKEHHUE. 1
MarepuanbHas TOUKa
Cucrema orcueta. OTHOCUTENBHOCTD
MEXaHHYECKOTO JABMKEHUS. bubnnorexa [HOK

2 . 1
PaBHOMEpHOE IIPSIMOJIHHERHOE https://m.edsoo.ru/ff0ad474
JIBYDKCHUE

bubmuorexa [JOK

3 BxonHas koHTposbHas paboTta 1 1 https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE

4 nBukeHue. CpeHssi ¥ MTHOBEHHAs 1
CKOpOCThb

5 [IpssMonMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
JBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEMHOTO

6 PaBHOYCKOPEHHOTO ABUKEHUSI. 1
I'paduk ckopoctu
JlabopaTtopHas padota "Onpenenenue

7 YCKOPEHUS TeNa MPU 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JIBU)KEHHH TI0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM mockoctu"

8 CBoOomHoe nanenue Ten. ObIT 1
lanmunes

9 PaBHOMEpHOE ABMKEHUE TTO 1 bubnuoteka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

okpyxnoctu. [lepron u yacrora
oOparneHus. JIunelHas v yrioBas
CKOpPOCTH

https://m.edsoo.ru/ff0ae176

10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
1 IlepBbiit 3akoH HeroToHA. Bexrop bubmumorexa [IOK
CHIIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuorexa [JOK
PaBHOzelCTBYOMIAsK CHTa https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HproToHa. bubnnoreka [JOK
Cynepro3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a/1a4u Ha npuMeHEHNE bu6mmoreka [IOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa [HOK
1 Crura ynpyrocTu. 3axoi I'yia https://m.edsoLé.ru/fanecaZ
16 Pemtenue 3agau mo reme «Cuita
YIIPYTOCTH»
17 JlaGopatopHnas pabota «Onpenenenue bubnuoreka [IOK
KECTKOCTH TIPYKHHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Crua Tper https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo teme «Cuia bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas padota "Onpenenenue bubnmuorexa [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
N ey
S— https://m.edsoo.ru/ff0afb8e
22 Cuna TSKeCcTH U 3aKOH BCEMHPHOTO bubnnorexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUs. Y CKOPEHHE CBOOOTHOTO
HaICHUsI

https://m.edsoo.ru/ff0af044

Ypok-koudepennus " J[Brkenue Tein

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuta Bu6 10K
nOIMOTEeKA
24 TSDKECTU U 3aKOH BCEMUPHOTO
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHSI
o5 [lepBas kocMuueckasi CKOpOCTb. bubnnorexa [HOK
HeBecoMocTh 1 nieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepuanbHOU TOUKH.
AGCOIIOTHO TBEPAOE TETO. Bu6 10K
nOJIIMOTEeKA
26 PaBHOBecue TBEpPOIO TeNa ¢
. https://m.edsoo.ru/ffOafe36
3aKpeTIEHHONW OCBIO BpAIICHHUS.
Mowment cuinsl. LenTp TspKECTH
PaBHOBECHE MaTepuanbHON TOUKH.
AOGCOIIIOTHO TBEPJIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHON OCBIO BPALLCHHUS.
MowmenT cuinsl. LlenTp Tsxectn
o8 Pemenue 3amau mo reme "MomeHT bu6mmoreka [IOK
cunbl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe
bubnuorexa [JOK
29 1o TeMe "MexaHn4yecKkoe ABUKEHYE. 1
Bsanvoseiicraie Ten" https://m.edsoo.ru/ff0b0408
KonTponbHas padota mo teme
bubnmnoreka [JOK
30 "MexaHU4YeCcKOe TBUKEHHE. »

Bs3aumogeiictBue ten"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynbce Tena. UMnynbe CUITBL.
3aKOH COXpaHEHMsI UMITYJIbCA.

bubmuorexa [JOK

31 Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMMOJICHCTBUE
32 Pemrenue 3amay mo teme "3akoH bu6mmoreka [IOK
COXpaHeHHsI UMITyJibca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnnorexa [HOK
34 Mexannyeckas padoTa U MOIITHOCTb https://m.e dSCI_(I).ru /f0b0as4
35 PaGora cuiibl TSXKECTH, CHIIBI bubmuorexa [JOK
YIIPYTOCTH M CHJIBI TPCHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CHIIBI TPEHUS TIPU
PaBHOMEPHOM JBM>KEHUH TeJa 10
TOPHU30HTAIEHON TOBEPXHOCTH
37 CBs3b SHEPIUU U PabOTHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KAHETUYECKOW SHEPrHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPaHEHUs SHEPTUU B
MeXaHHKe
40 JlabopaTtopHas paboTta «3yuenne bubnmuorexa [JOK
3aKOHA COXPAHEHUS SHEPTHI) https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE NBHKEHHE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOaHusl. bubnmnoreka [JOK

Breinyxxnennsie koieOanus. Pesonanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MareMaTnyecKkuii ¥ pyKUHHBIN
MAasiTHUKH

44

Ypoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

IIpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUIX

46

Jlaboparopuas pabota «Onpenencaue
9acTOTHI ¥ TIeproJIa KojieOanui
NPY>KUHHOTO MasTHUKA)

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

47

Jlabopartophnast pabora «I[IpoBepka
HE3aBUCHUMOCTH IePHOIa KoJIeOaH i
rpy3a, OJBEIICHHOTO K HUTH, OT
MacChl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexaumnueckue BoHbBL. CBOCTBa
MeXaHU4eCcKuX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJIHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHmus "MexaHnueckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOJHBI"

50

3Byk. PacipocTpanenue u oTpaxeHue
3ByKa

51

Ypok-uccnenosanue "Habmronenne
3aBHCHMOCTH BBICOTHI 3BYKa OT
qacTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

Ypok-koHpepeHIus "YIbTpa3ByK U

Bbu6nuoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

WH(]Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffOb23ca

[ToaroToBKa K KOHTPOIBHOU paboTe

bu6mmoreka [IOK

54 1o TemMe "3aKOHBI COXpaHEHUSI.
https://m.edsoo.ru/ff0b25f0
Mexannueckue KoueGaHus 1 BOJIHBI"
KonrtponsHas pabora o Teme
95 "3akoHbI cOXpaHeHUs. MeXxaHnuecKkue
KoJieOaHusl U BOJIHBI"
56 DNeKTPOMarHuTHOE T0JIE. bubnuorexa [JOK
DJEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3JI€KTPOMarHUTHBIX BOJIH
Ypoxk-konpepennus "[lkana
58 3JIEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcrnonb30BaHUE IIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /11 COTOBOU CBI3U"
Ypok-uccnenosanue "M3yuenue BuGmorexa LIOK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
HOMOIIBH0 MOGHITBHOTO Teredora” https://m.edsoo.ru/ff0b2c6c
Pemenue 3amad Ha onpenesieHne
60 Y4acTOTHI U ITTUHBI 3JIEKTPOMarHUTHOM
BOJTHBI
DneKTpoOMarHuTHas IpUpo/ia CBETa.
N bubnnorexka [JOK
61 CkopocTb cBeTa. BoHOBBIE CBOICTBA 1
cBeTa https://m.edsoo.ru/ff0b31d0
bu6mmorexa [IOK
62 KonTponbnas padora
R P https://m.eds00.ru/ff0b3658
3aKOH OTpa)K€HUs CBETa. 3epKaia.
bubnmnoreka [JOK
63 Pemenwe 3a1a4 Ha IpUMEHEHHE i

3aKOHA OTpakeHUs cBeTa. MicTouHuKM

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

ceera. [Ipsamonunerinoe
pacrnpocTpaHeHue cBeTa. 3aTMEHUs
ComHia u JIyHsl

[Ipenomnenue cBera. 3aKoH

bu6mmoreka [IOK

o4 NPEIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpAKEHHE
65 cBeta. Mcnonb30BaHue MOJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
Jlaboparopras pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
66 IIPEIOMJIEHHUSI CBETOBOIO JIy4a OT
yria [aJieHus Ha rpaHule "'Bo3yx-
crexsio""
VYpok-koupepenuus "Hcnonb3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaXKECHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAs
CBSI3B"
bu6mmoreka [JOK
68 JIua3er. OnTHYECKAsT CUITA JIMH3BI https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenne n300paXkeHU B IMH3AX Bubmiorexa LIOK
https://m.edsoo.ru/ff0b444a
JlaGopatopnas pabota "Onpenenenue
70 (OKYCHOT'O PacCTOSHUS U bubnnoreka [JOK
ONITHYECKOH CHITBI COOMparonieit https://m.edsoo.ru/ff0b4206
JUH3bI"
71 Ypok-koHpepenius "Ontuyeckue bubnmnoreka [JOK

JIUH30BBIE TPUOOPHI"

https://m.edsoo.ru/ffOcO0a7e



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

I'ma3 kak onTHYecKas cucTeMa.

bubmuorexa [JOK

72
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepennus "JlehekTo
3penus. Kak coxpanuts 3penue"

Pasnoxxenue 0enoro cBera B CIEKTP.

74 Omnseitel HetoToHa. CoXeHMe bubmmoreka [JOK
CIIEKTpalIbHBIX BETOB. Jlucmepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
Jlaboparopras padota "OnbITHI 11O

0
75 | socnpumio et npeeTon npn BuGorera LIOK
P B e P https://m.edsoo.ru/ff0cOe2a
WX HaOJIOICHUU Yepe3 1BETOBBIC
¢bueTpHI"
VYpok-nipaktukym "BonHoBbie

76 CBOWCTBA CBETA: AUCIIEPCHUS,
uHTepdepeHus u muppaxaus"”

77 OmnerTel Pezepdopaa u mmanerapuas bubnuoteka [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Monens atoma
bopa

15| anomow. Kaawme. Tomesvarte bitGmnorera LIOK

' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
bubmuorexa [JOK
80 K
OHTPOIbHas paboTa https://m.edsoo.ru/ff0c1550
VYpok-nipaktukym "Habmtonenue BuGmorexa LOK
81 CIIEKTPOB

ucnyckanus'"PagnoakTHBHOCTD U €€

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
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BHUJIBI

82 CrtpoeHnue aToMHOTO sAJIpa. bubnmoreka [JOK
HyknonHas Mozaesb https://m.edsoo.ru/ff0c18ac

83 PanuoaxkTuBHBIE TPEBPALLIEHUS. bubmumoreka [IOK
H3oTorsl https://m.edsoo.ru/ffOclald

84 Pemrenue 3agad mmo treme: bu6mmoreka [IOK
"PanmoakTHBHBIC IpeBpanicHus" https://m.edsoo.ru/ff0clb4a

85 [lepuon nmonypacmnana
VYpok-koupepennus "PanqnoakTuBHbIC

86 H?FJ)IyquI/I:Ib Bpnp;pone, NiLLI/IuI/IHe, bubmmorera [TOK
Texake” https://m.edsoo.ru/ff0c2126
SAnepHbie peakuu. 3aKOHBI

87 ccle[I))aHeHEﬂ SaE}I,I[OBOFO 1 MacCcOBOI'O Bubmiorexa LIOK

https://m.edsoo.ru/ff0c1c58
qrcen

88 DHeprusi CBsI3M aTOMHBIX sijiep. CBs3b bubnuoteka [JOK
MacChl ¥ SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau no teme "Anepueie
peaxiun"

90 Peakuuu cuHTes3a u nenenus saep. bu6mmoreka [JOK
Wcrounuku sueprun ConHIa 1 3BE31 https://m.edsoo.ru/ff0c1e88
Ypok-koudepennus "AnepHas

91 sHepreTuka. JleincTus
PaANOAKTUBHBIX U3JTYYEHUM Ha
YKUBBIE OpPraHU3Mbl"

[ToarotroBka K KOHTPOJIBHOM paboTe
92 1o TeMe "DNEeKTPOMarHuTHOE MOJIE. bubnnoreka [JOK

DNEeKTPOMarHuTHbIE BOJHBI.
KBauroBsie sgBneaus"

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c18ac
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KonTponbHas paborta 1o teme
"DNEeKTPOMarHuTHOE MOJIE.

93
3JICKTpOMaFHI/ITHBIe BOJIHBI.
KBanTtoBbie sBineHUS"
IT 600 .
TOPHBI ThI IT
| PaTOpHbIE P | pey https://m.edsoo.ru/ff0c245a
BzaumoneiictBue ten
IT 600 .P
95 | pacuerx n KaseneH I a3 10 bimorera LIOK
P " " A https://m.edsoo.ru/ff0c2572
teme "TeroBbie mpoLEecCh
I1 , 0000 .P
96 a(::]ilTe(fI){i}IIf ; I?a;ecTBGeHHHHeLIX(ZI;Ie:; :[0 bubmmorexa LIOK
P A . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBeIX aBHraTenei'”
I1 , 0000 .P
97 a(::]ilTe(;II){i}IIf ; I?a;e:f;:;{emx?;e:; :[0 bubmmorexa LOK
P " I,[, https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHOBOK
I1 600 .
%8 | TMatopatopisic pasors o kype b morera LIOK
| PATOPHEIE P | ypey https://m.edsoo.ru/ff0c2c52
CBeTOBbIE ABJICHUS
I1 600 . Pab
09 | rercrawm o teve Saxomss biGnorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHUKE
bu6mmorexa [IOK
100 KonTponbHas pabora
P P https://m.edsoo.ru/ff0c2e82
" https://m.edsoo.ru/ff0c3044
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MMPOBEPSEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA30BATEJILHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

7 KJIACC

Kon
MPoBePSIEMOro
pe3yjabTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nmporpaMmbl OCHOBHOTO oﬁmero 06pa303aﬂnﬂ

11

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATHUSA

1.2

pasiiiaTth ABJICHHUA IO ONMCAHWUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC Q)HSHHGCKOC SABJICHHUC

13

pacro3HaBaTh IPOSIBIIEHHE M3YyYEHHbIX (U3MUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKUe SBJICHUS B MPHUPOJIE,
IIPY 3TOM IEPEBOJUTH NPAKTHUUECKYIO 3a/1ayy B y4EOHYIO, BBLACIATDH

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UYECKUX SABICHUN

14

ONMCHIBATh HW3YYEHHBIC CBOWCTBA TeN H (UIUYECKUE SIBICHHUSA,
UCHONb3ysd (U3NYECKHE BEIMYMHBI, IPU ONUCAHUM MPABUIBHO
TPakTOBaTh (U3NYECKUH CMBICI HCIOJIb3YEMbIX BEIMYMH, HX
0003HaYeHMS M €AUHUIIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYrUMHU
BEIMYMHAMHU, CTPOMTHh TIpaUKH  HM3YyYEHHBIX  3aBHCHUMOCTEHN

(I)I/I3I/ILIGCKI/IX BCIIMYHNH

15

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKHUE SIBICHUS WU TMPOIIECCHI,
HCNOJIb3ysl H3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CJIOBECHYIO
(GbopMynUpOBKY 3aKOHAa W 3alHCBhIBATh €ro  MaTeMaTHYeCKOoe

BBIPA’XXCHUC

1.6

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECChl U CBOWCTBA TEN, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallMd MPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CIECICTBEHHBIE CBSA3H, CTPOUTH
oOBsicHeHHe U3 1 — 2 TornyecKux maroB ¢ onopoi Ha 1 — 2 U3y4yeHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

pemats pacdyétHele 3amaun B 1 — 2 AeicTBHsI, UCTIONB3YS 3aKOHBI H

(hopMyIIbI, CBSI3bIBAIONINE (PU3NUYECKUE BEITHUMHBI: HA OCHOBE aHAJH3a




yCIOBUSL 33Jlauyd  3alHUCBIBaTh KPaTKOE YCIIOBUE, IMOJCTaBIATh
(du3nyeckre BEIUYUHBI B (POPMYJIIBI U MPOBOJUTH PACUEThl, HAXOAUTD
CIPaBOYHBIE JIaHHBIC, HEOOXOIUMBIC JJIs PEIICHUs 33]a4, OIICHUBATh

PEATUCTUYHOCTD MOTYYCHHON (PU3NYECKON BEIIMYMHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TMOMOIIH
(GuU3NYEeCKUX METOJ0B, B OIMCAHUU HCCJICIOBAHUS BBIICIATH
IIpoOBEpsAEMOE  MpPEANoJioXKeHue  (TUmoTesy),  paszivuarb U
MHTEPIPETHUPOBATh IOJNYYCHHBIH pe3ysbTaT, HAaXOJUThb OIIMOKU B

XO0J¢€ oIIbITa, A€JaThb BBIBOJBLI I10 €I'0 pE3yjibTaTaM

1.9

MPOBOJHUTH OMBITHI TIO0 HAOTIOACHUIO (U3WYCCKUX SIBICHUN WU
(Gu3MUecKUXx  CBOWCTB  Tel:  (QOpPMYIHpPOBaTH  IPOBEPSIEMBIC
MPEIIOJI0KEeHUs, COOMpaTh  YCTAHOBKY U3  MPEIJIOKEHHOTO

000pyI0BaHUs, 3aMKUCHIBATH XO/I OIBITA ¥ (HOPMYITHPOBATH BHIBOJIBI

1.10

BBITIONTHSATE MPSMbIE U3MEPEHUSI C HUCIOJIb30BAHUEM aHAJIOTOBBIX U
M (pOBBIX MPUOOPOB, 3aMHUCHIBATh MOKa3aHUS MPHUOOPOB C YUETOM

3aJIaHHOM a0COTIOTHON MOrPEUTHOCTH U3MEPEHU

111

MIPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OAHOM (PU3NUECKON BETMUMHbI
OT JIPYro ¢ HUCIOJIb30BAHUEM IIPSAMBIX HU3MEpPEHUM, y4aCTBOBATb B
IUIAaHUPOBAaHUM Yy4YeOHOIro HCCieoBaHus, coOupaTh YCTAaHOBKY U
BBINOJIHATH U3MEPEHMS, ClIeAys! IPEeIOKEHHOMY IIIaHy, GUKCHPOBATh
pe3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUJE
MPEUIOKEHHBIX TaOJIUI U TpadUKOB, AeTIaTh BHIBOIBI

10 pe3yJibTaTaM UCCIICAOBAHUA

112

MNpOBOAUTE KOCBCHHBLIC H3MCPCHUA (bI/I3I/I"IeCKI/IX BCJIIMYHUH, CJCAYA
HpeﬂHOX(eHHOﬁ HUHCTPYKIUU: IIPU BBINIOJIHCHUN I/ISMCPCHHP’I CO6I/IpaTL
OKCIICPUMCHTAJIBHYIO YCTAHOBKY M BBIYHUCIATH 3HAYCHHUC HCKOMOI

BCJIMYHUHBI

1.13

coOyoaTh MpaBWja TEXHUKH Oe30macHOCTH Tpu  pabore ¢

71a00paTOPHBIM 000PYAOBaHUEM

1.14

yKa3bIBaTh MPUHILIUIIBI IeHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKkTepu30BaTh MPUHIUIMBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C TOMOIIBIO HUX OMNHMCAHUSA, HCIONb3YS
3HaHUS O CBOHCTBax (U3MYECKUX SABICHUH H

HE0OX0oauMbIe (PU3NUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOJIUTH TNPHUMEPbl  (HAXOIUTh HMH(OpMALUIO O THpHUMepax)




MPAKTHYECKOTO UCTIOIh30BaHUS (DU3MYECKUX 3HAHUH B MTOBCETHEBHOMN
YKU3HHM ISl oOecTieueHus 0€301MacCHOCTH Mpu oOpaIieHuu ¢ mpudopamMu
Y TeXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 3I0POBbS U

CO6J'II-OI[€HI/I$I HOPM 5KOJIOTHYCCKOI'o IIOBECACHUA B Oprmanmeﬁ cpeac

1.16

OCYIIECTBISATH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUHM C 33/JIaHHBIM TIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMCIOLINXCS 3HAaHUM W MyTEM CPaBHEHMS DPA3IUYHBIX HCTOYHUKOB
BBIIENIATh MH(OpMAINIO, KOTOpas SBISETCS MPOTHBOPEUYUBON HIIH

MOXET OBITh HEIOCTOBEPHOM

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHUU yueOHBIX 3a/laHAN
HAYYHONIONYJISIDHYIO ~ JIUTepaTypy  (HU3MUECKOro  ColepKaHHs,
CIIpaBOYHBIE MaTepHUallbl, pecypcel cetu MHTEpHET, BIaaeTs npuéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, IpeoOpa3oBaHus HHPpOpMaUu

u3 O,Z[HOI71 3HAKOBOM CHCTEMBI B APYyTryro

1.18

co3laBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 HCTOYHHUKOB HH(POPMAINH (PU3NIECKOTO COJCPKAHUSA,
B TOM 4HCJIe MYOJMYHO JieJIaTh KPaTKHE COOOIIEHUS O pe3ysbTaTax
MPOEKTOB MWJIM Y4YEeOHBIX MCCIEAOBaHUH, MPH OSTOM TPaAMOTHO
HCIIONBb30BaTh M3YYEHHBIN MOHATUIHBINA ammapar Kypca

(u3HKH, COMPOBOKAATh BHICTYIUIEHHE NIPE3eHTalMen

1.19

IIPU BBIMOJIHEHUH YYeOHBIX MPOEKTOB U UCCIIEAOBAHUM pacnpenensiTh
00513aHHOCTH B I'PYIMIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1adyaMH,
CIIEIUTH 3a BBINOJIHEHUEM IUIAHA JEUCTBHUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI BKJAJ B JEITEIbHOCTb TIPYMIbI, BBICTPAWBAThH
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHUE

OKPYKarOIINX

8 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

11

HUCIIOJIb30BATh IOHATHUA

1.2

pasiinyaTth SABJICHUA IO OMNHMCAHWIO HX XapaKTCPHBIX CBOICTB M Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE




13

pacrno3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3MUECKUX SIBICHUH B
OKpYXarollleM MHUpe, B TOM 4Hclie (U3NYECKUE SBIICHUS B MPHUPOJE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3371ady B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SABJICHUN

14

ONMCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MYECKHE SIBICHUS,
UCTONB3ysd (U3MYECKHE BEIMYUHBI, TPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3UYECKHH  CMBICT  HCIOJNB3YEMBIX  BEIHYUH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C APYTHMH
BEIMYMHAMHU, CTPOUTH TpauKu  M3YyYCHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEITUINH

15

XapaKTCPU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘-IGCKI/IC SABJICHUSA W IIPOLICCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIPpU 3TOM JdaBaTb CJIIOBECHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa MW  3allUCbIBaTb €ro MaTCMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSCHATH (PM3MUECKUE MPOLIECChI U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallHd TPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsACHEHHUE U3 |
— 2 JOTMYECKHX IIaroB ¢ MOMOMIbI0 1 — 2 W3ydeHHBIX CBOWCTBA

(I)I/I3I/ILIGCKI/IX HBJ'IeHHfI, (bI/I3I/I‘leCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTH

1.7

pemars pacy€THble 3a7auu B 2 — 3 OeMCTBUS, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBS3bIBaIONINE (PU3NUECKHE BETMUMHBI: HA OCHOBE aHaIN3a
YCJIOBHUS 3a/1a4M 3alIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HENOCTATOK
JAHHBIX Ui peLIeHMs 3a/laud, BbIOUpATh 3aKOHBI U  (OPMYIIHI,
HeoOXouMBble JUIsl €€ pelIeHUs, IPOBOJUTh PacdE€Thl U CPaBHMUBATH
MOJy4YeHHOE 3HaueHHe (U3UYECKOM BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

18

pacnio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PpCHIUTH IPpU IMOMOIIN
(I)I/ISI/IHCCKI/IX MCTOHOB, UCIIOJIb3YA OIMMUCAHUC UCCIICAOBAHN, BBIACIIATH
IMPOBEPACMOC MPEATIOJIOKECHNUEC, OLUCHHUBATL IMPABUJIBHOCTL IIOPSAKa

MMPOBCACHUA UCCIICIOBAHUS, NCIATh BEIBOABI

1.9

MPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SBJICHUA WIH
(bU3UYECKUX  CBOMCTB  Tel:  (OPMYIHPOBATH  IPOBEPSIEMBIC
MPEANONIOKEeHHs, coOUpaTh  YCTAaHOBKY W3  NPEIJIOKEHHOTO

000py/I0BaHus, OMUCKHIBATH XOJI OMbITa U (OPMYTUPOBATH BHIBOIbI




1.10

BBIIIOJIHATL IPSAMBIE U3MEPEHHS C HCIIOIB30BAHMEM aHAJIOIOBBIX
npuOOPOB M JATYUKOB (PU3UUYECKHUX BEIMUYHMH, CPABHUBATH PE3YJILTATHI

M3MepeHu ¢ yuéToM 3a/1aHHOI a0COIFOTHOH MOTPEITHOCTH

111

MIPOBOANTH UCCIIE0OBAHNE 3aBUCMOCTH OJTHOHM (PM3MYECKOM BETHYMHEI
OT Jpyro C WCIIOIb30BAaHUEM TIPSAMBIX HM3MEPEHUH: IUIAHHMPOBAThH
UCCIIeIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJHATH U3MEPEHHUS, CICHYS
NPEAIOKEHHOMY IUIaHy, (DUKCHpOBATh peE3ylbTaThl  IOIYYEHHOMH
3aBUCUMOCTH B BUJE TAaOJUIl U T'PagHKOB,

ACJIaTh BBIBOJEI I10 PE3yjIbTaTaM MCCIICAOBAHUA

1.12

MPOBOJIUTh  KOCBEHHBIE  M3MEPEHHS  (U3NYECKUX  BEIUYWH:
TUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
clelnys NpEUIOKEHHOW MHCTPYKLIMHM, M BBIUUCIATH 3HA4YEHUE

BCJIMYMHBI

1.13

CO6.]'IIOI[8.TB [mpaBruJia TCXHUKH 0e30macHOCTH pu pa60Te C

nabopaTopHBIM 000pyI0BaHHEM

1.14

XapaKTCpU30BaTb IIPUHIUIIBL HeﬁCTBHH HN3YUYCHHBIX HpI/I60pOB n
TCXHUYCCKUX yCTpOﬁCTB C OHOpOﬁ Ha X OIIMCaHuAd, UCIIOJIb3Y 3HAHHA
0 CBOICTBax (I)I/I3I/ILIGCKI/IX SIBIICHUN U HeO6XOI[I/IMBIe

(u3nyecKkre 3aKOHOMEPHOCTU

1.15

pacnio3HaBaTh IPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa U HN3MCPUTCIIbHBIC
HpI/I60pH o CXeMaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJISATH CXCMBbI
OJICKTPHUYCCKUX IeIeil C IIOCIEIOBAaTEIbHBIM U napauiCIbHbBIM
COCOIMHCHUCM 9JICMCHTOB, pa3jinvad YCJIOBHBIC 0003HaYCHHS

3JIEMEHTOB JJIEKTPUYECKUX LEeTen

1.16

MPUBOJIUTh TpUMEPHl (HAXOAUTh HWHPOPMAIUIO O MpUMEpax)
MPAKTUYECKOTO MCIIOIh30BaHMs (PU3UMUYECKUX 3HAHUH B TIOBCETHEBHOM
YKU3HHM JIs1 0OecTieueHrs 0€301MacHOCTH Mpu oOpaIreHuu ¢ mpudopamu
Y TeXHHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 3I0pPOBbS U

COOJIOICHHSI HOPM PKOJIOTHYECKOTO MOBEACHUS B OKpYKaloIllel cpeze

1.17

OCYHICCTBIIATH IOUCK I/IH(bOpMaLII/II/I (I)I/ISI/I‘-ICCKOTO COZACpIKaHUA B CCTU
I/IHTepHeT, Ha OCHOBC HMCHOIIUXCA 3HAaHUN U HyTéM CpaBHCHUA
JOITIOJIHUTCIIBHBIX HWCTOYHUKOB BBIACIATH I/IH(i)OpMaHI/IIO, KOoTOpasd

SABIIACTCA HpOTHBOpC‘{HBOﬁ WA MOXET OBITh HeﬂOCTOBCpHOﬁ

1.18

UCIOJb30BaTh IPHU  BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUi  Hay4yHO-

MOMYJISIPHYIO JINTEPaTypy (U3UYECKOTO COACpKAHUS, CIPABOYHbBIE




Marepuanbl, pecypcel cetn MHTepHer; Bmajere  npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3oBaHus HHPOPMAIH U3 OHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co371aBaTh COOCTBEHHBIC MUChbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHHUS,
000011asi MHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PHU3NUYECKOTO
COJIEp’KaHusi, B TOM YHCIIC MYOJUYHO WPEICTABISTh PE3yIbTAThI
MPOCKTHOM WJIM HCCIEAOBATEIIbCKON JIEATEIbHOCTH, TPHU ITOM
IPAMOTHO MCIIOJb30BaTh M3YYECHHBIM IOHATUWHBINA anmapar Kypca

(bu3HKH, COPOBOKAATH BBICTYIUICHHUE IIPe3eHTaluen

1.20

MPU BBINIOJIHEHUHM YYEOHBIX MPOEKTOB M MCCICIOBAHUN (DU3UUECKUX
MIPOLIECCOB pacHpesiesITh O0S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33/1a4aMH, CJIEIUTH 3 BBIIIOJIHEHUEM ILJIaHA IEUCTBUI
Y KOPPEKTUPOBATH €r0, aJICKBATHO OICHUBATh COOCTBEHHBIN BKJIAJ B
JeSATEIbHOCTh CPYIIIBI, BBICTPAUBaTh KOMMYHUKATUBHOE
B3aUMOJICMCTBUE,  TPOSIBISAS  T'OTOBHOCTh

paspenats KOHPIUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p33OBaTeJII)HOI7I nporpaMmmMbI OCHOBHOT'O 001ero 06p330BaHHﬂ

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATHA

1.2

pasiiiaTth ABJICHUA MO ONMCAHWIO UX XapaKTCPHBIX CBOWCTB M Ha

OCHOBCE OIIBITOB, ACMOHCTPUPYIOIINX JaAHHOC (1)I/ISI/I‘I€CKOC SIBJICHUEC

13

pacrio3HaBaTh TNPOSIBIEHHE H3YyYCHHbIX (PU3MUYECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4Yucie (U3NYecKue sIBICHHUsS B NMPHUPOJIE,
IIPH 3TOM MEPEBOJUTH MPAKTHUUECKYIO 33/1ayy B y4EOHYIO, BBLACTATDH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHHIA

14

OTHMCHIBATh HM3yYEHHBIE CBOWCTBA TeN M (PU3WYECKHUE SIBIICHUS,
UCTIONB3Ysl (DU3MYECKHe BENWYMHBI, TPH ONUCAHUU MPABUILHO
TpakTOBaThb  (U3MYECKUHA  CMBICT  HCIOJIB3YEMBIX  BEIUYHH,
0003HaYCHHSI U eTUHUIIBI PU3NIECKUX BEIUYUH, HAXOIUTH (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU

BEIMYMHAMHU, CTPOUTH TIpaUKH  HM3YyYCHHBIX  3aBUCHUMOCTEH




(hbU3UYIECKUX BEIMINH

15

XapaKTCPU30BaTh CBOMCTBa TCI, (1)I/ISI/II-IGCKI/IG SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIIOBECHYIO
q)OpMYJII/IpOBKy 3aKOHa MW  3aluchiBaTb €ro MaTeMaTH4YCCKOC

BBbIpa)KEHUE

1.6

OO0BACHATH (PU3MUSCKHE MPOLIECChl M CBOWCTBA TEJ, B TOM YHCJIC M B
KOHTEKCTE CHTyallMd IPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIIaroB ¢ IMOMOIIbI0 2 — 3 H3YYCHHBIX CBOWCTBA

(bu3NYECKUX ABICHUN, (PU3MUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3a7aud (OMHparoluecs Ha cuctemMy u3 2 — 3
ypaBHEHHUI), WCHONb3ys] 3aKOHBI U  (OPMYJBI, CBSA3BIBAIOIIUE
¢usnyeckue BEIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3a7ad
3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBIATh HEJOCTAIOUIUE WU
M30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMEBIE
JUISL pElIeHMs, MPOBOJUTh PACUEThl U OLICHUBATh PEATMCTUYHOCTH

MOJIYYCHHOT'O 3HAYCHU (1)H3PI‘ICCKOﬁ BCIIMYHHBI

18

pacnio3HaBaTb HpO6J’IeMI>I, KOTOPBIC MOXHO pCHIUTh IIPU MMOMOIINN
(1)I/ISI/ILICCKI/IX MCTOHOB, UCIIOJIB3YA OIMMUMCAHUC NUCCIICAOBAaHNs, BbIACIIATD
IpoOBEPACMOC NPCAIIOJIOKCHUE, OLUCHHUBATHL IPABHUIIBHOCTL IOPAAKa
MMpOBCACHUA HUCCIICAOBAaHUA, ACJIAaTh BBIBOJAbI, HWHTCPIPCTUPOBATH

pe3yabTaThl HAOIOIEHUH U OTIHITOB

1.9

MPOBOJUTH ONBITHI MO HAOMIOACHUIO (U3MUYECKUX SBJICHUM WIIH
(U3MYECKUX CBOWCTB TEJ: CaMOCTOSITENbHO COOMpPATh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpYyIOBaHMS, OMUCHIBATH XOJ OIBITA U €r0

pe3ynbTaThl, GOPMYIUPOBATH BBIBOBI

1.10

MPOBOANTh TPU HEOOXOJMMOCTH CEpUI0 MPSMBIX H3MEpPEHUH,
OTpesieNisisi CpelHee 3HAuYeHHE H3MepseMOil BeaMYuHBI ((POKyCHOE
paccTositHue coOuparomeld JUH3bI), 00OCHOBBIBATH BBHIOOP cITOCOOa

U3MepeHus (M3MEpPUTENBHOTO Ipudopa)
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MIPOBOAUTh HCCIIEJOBAaHUE 3aBUCUMOCTEH (IM3MUECKHUX BEIUYHH C
WCIOJIb30BaHUEM TPSMBIX M3MEPEHUH: IJIaHUPOBaTh HCCIIEIOBaHUE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3YIbTATHI
MOJyYEHHON 3aBUCHUMOCTH (PU3MUYECKUX BEJIUYMH B BHJE TAOJIUIM

rpaduKoB, AeNaTh BEIBOJBI 10 pe3yIbTaTaM HCCIIEIOBaHUS
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MPOBOAUTh  KOCBEHHbIE  HM3MEpPEHHs]  (PU3NYECKUMX  BEJIUYHH:
IUTAHUPOBATH U3MEPEHMSI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIIOJHATh M3MEPEHMs, CleAysd MpeAJIOKEHHON HHCTPYKLUH,
BBIYMCIISITh 3HAYEHUE BEIMYMHBI W AHAJIM3UPOBATh IOJIyYECHHBIE

pe3yJIbTaThl ¢ YYETOM 33IaHHOM MOTPEIHOCTH U3MEPEHHI

1.13

CO6.]'IIOI[8,TI) mpaBujia TCXHHUKHU 0e3omacHOCTH Ipu pa60Te C

J1a00paTOPHBIM 000PYIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIC NPHU3HAKU HM3YYCHHBIX (PU3UUYECKUX MOJIEICH:
MaTepHaibHas TOYKa, a0COIIOTHO TBEPIOE TEJIO0, TOUYCUHBIH UCTOYHHUK
CBeTa, Jy4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa, HYKJIOHHAs

MOZCJIb aTOMHOTI'O dapa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOil HAa UX OMUCAHUS, UCIIONB3YS 3HAHUS
0 CBOMCTBaX (PM3MYECKUX SBICHUA U HEOOXOJAUMBIE

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIONBb30BAaTh CXEMbl U CXCMAaTUYHBIE PUCYHKH H3YyUYECHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PELICHUH y4eOHO-IIPAKTHYECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl TIOCTPOCHUS U300paKeHUH B IJIOCKOM

3epKajie U coOuparoleit JuH3e

1.17

MPUBOANTH TPUMEPHl (HAXOAWTh HH(OpPMAIMI0O O TpHUMEpax)
MPAKTUYECKOTO UCTIOIh30BaHUS (DU3MYECKUX 3HAHUH B MTOBCETHEBHOM
KHU3HU JJ1s1 obecrieueHus 6e30MacHOCTH IpU 00palleHUH ¢ pudopaMu
Y TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHS 3/I0POBBS U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTHYCCKOT'0 TOBCACHUA B Opr>KaIOIJ_IeI71 cpeac

1.18

OCYIIECTBIISATh OUCK HHPOPMAIMH (PU3UIECKOTO COJEPIKAHUS B CETH
HNutepuer, caMmocTosTeNnbHO (OPMYIHPYS TOUCKOBBIMA  3armpoc,
HAXOOUTh IIYTH  OMNpPEIEIEHHUS  JTIOCTOBEPHOCTH  IOJYYECHHOM
nHpOpMalUd HAa OCHOBE HMMEIOIINXCS 3HAHUW M JOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

WCIIOJIb30BAaTh IPU  BBIIOJHEHUH Yy4YEOHBIX 3aJaHMM HAy4HO-
MOMYJISIPHYIO JIUTEPATypy (PHU3NYECKOTO COAEpXk aHHs, CIpPaBOYHbIE
Marepuanbl, pecypcsl cetu MHTepHeT; BinaaeTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(DOpMaUN U3 OJHOH

3HAKOBOM CUCTEMBI B JPYTYIO




1.20

CO3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
nHGOpMaLUU U3 HECKOJIBKUX UCTOUHUKOB (PU3NYECKOTO COJEpHKAHMUS,
myOJINYHO IIPEACTABIIATh pe3yNbTaThl IIPOEKTHOMN W
HCCIIEI0BATEIbCKOM NEATEIBHOCTH, IIPA 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YyYEHHBI MOHATHHHBIA anmapar U3ydyaemoro pasjaena (Qu3ukd u
COIIPOBOXKAATH BBICTYIUICHUE IIPE3EHTALMEN C Y4ETOM

0Cc0OEHHOCTEH ayJUTOPUN CBEPCTHUKOB
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IIpHU BBIIIOJIHCHUHA y‘le6HBIX IIPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ (bl/I3I/I‘I€CKI/IX
IIpOoLECCOB pacupeacIATh 0053aHHOCTH B Ipynie€ B COOTBETCTBUHU C
IIOCTAaBJICHHBIMU 3aJadaMi, CJIICAUTH 3a BBIIIOJTHCHUEM ITJIaHA Ilef/'ICTBI/Iﬁ
U KOPPEKTUPOBATH €TI0, aICKBATHO OLICHHWBATb COOCTBEHHBII BKJIaJ B
JACATCIIBHOCTD T'PYIIIIBI, BBICTPAaNBAaTh KOMMYHHKAaTHBHOC
BBaHMOﬂeﬁCTBHG, IIPOABJIIAA T'OTOBHOCTbD

paspeniatb KOHPIUKTHI




ITPOBEPAEMBIE 9JIEMEHTBI COJAEPKAHUSA

7 KJIACC

Kon
pasaeJia

Kon
3JIeMEeHTAa

HpOBepﬂeMbIe IJIEMEHTLI COACPRKAHUA

®U3UKA U EE POJIb B [IO3HAHUU OKPYXKAIOIIEIO MUPA

11

®uszuka — Hayka O Ipupoze. SIBIEHHUS NPUPOJIBI.
@u3nyecKkue  SABICHUS:  MEXAHWYECKUE,  TEIUIOBBIE,

SJICKTPUYCCKUEC, MAIHUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

Ousnueckue  BenUUMHBL  V3mepenue — usmueckux
BenuunH.  Dusmueckue  npubopsl.  [lorpemHocTh

u3MepeHuil. MexxiyHapoiHasi cucteMa eIuHUI]

1.3

ECTeCTBeHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'IIO)IeHI/IC,
MMOCTAHOBKA HAYYHOI'O0 BOIIPOCA, BBIABUIKCHUC T'UIIOTEC3,
OKCIICPUMCHT 110 IIPOBCPKE  THUIIOTES, 00BsCHCHHE

Ha6moz[aeMor O ABJICHUA

14

Onucanne GpU3NUECKUX SBICHUH C TOMOILBIO MOJIEEN

15

[TpakTuyeckue paboThI:

#HH#HParf##l13Mepenne pacCTOSIHAN.
HiHPart##l3Mepenue o0bEMa KUAKOCTHU U TBEPIOTO
Tena.

#H##Par###Onpenenenre pa3MepoB MajbIxX Tell.
#H#Par#H#l3Mepere  TemmnepaTypbsl  IpH  TIOMOILU

KUAKOCTHOI'O TCPMOMETPA U AATUHNKA TEMIICPATYPhI

I[TEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHUU BEHIECTBA

2.1

#H#HParf##CTpoeHNE BEIIECTBA: aTOMBI U MOJIEKYJIBI, UX
pasmepbl.  OmBITBL,  JTOKA3bIBAIOLIME  JHCKPETHOE

CTPOCHUC BCIICCTBA

2.2

H#i##Par###]|BiokeHre  YacTWIl  BEIICCTBA. CBs13b
CKOPOCTH  JIBIDKEHHS  YacTHI[ C  TEMIIepPaTypoOM.

BbpoyHoBckoe apmkenue, tuppysus

2.3

B3anmoneiicTBre YaCcTUL] BELIECTBA: IPUTSKEHHUE U

OTTAaJIKUBAaHUC




HHH#Parf## ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOCHUE

ra3oB, >KMJKOCTEH M TBEPIBIX (KPUCTAIIIMUYECKHX) TEIl.

24 B3anmocBA3b MeXy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX U MX aTOMHO-MOJICKYIISIPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI
[TpakTuyeckue paboTHI:
#H##Par###Ouenka nuaMeTpa aToMa METOAOM PSIOB (C
ucronb3oBanueM pororpadmii).

2.6 HHHPar###ONbBITH 0  HAOJIOJEHHUIO  TEIJIOBOTO

pacIIMpeHHs Ta30B.
HHHPar###ONbITEL IO OOHAPY)KEHUIO JIEUCTBUS CHI

MOJICKYJIAPHOTO IIPUTAKCHUSA

JIBIDKEHUE U B3AMMOJEMCTBUE TEJI

31 Mexanuueckoe JIBUKEHHE. PaBHomepHOE 51
' HEPaBHOMEPHOE JABM>KCHHE
HiHParfH#CKOpOCTb. Cpennsist CKOPOCTH pu
3.2 HEpaBHOMEPHOM JABWXEeHUU. Pacuér mytu u BpemMeHu
JIBKEHUS
SBnenune uMHepuuM. 3aKOH HMHEpUUH. B3aumopeiictue
3.3 TeN Kak NPUYMHA U3MEHEHHUS! CKOPOCTH JIBH>KEHHS Tell.
Macca kak Mepa HTHEpPTHOCTHU Tela
34 #iH#Parf## InotHocTs BemecTBa. CBsI3b IMJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00bEMa BelllecTBa
3.5 Cuuta KaKk XapakTepucTUKa B3aUMOJIEHCTBUS TN
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuisl c
' MIOMOUIBIO AUHAMOMETPA
37 HiHPar###SIBnenne taroteHuss u cuia Tsxectu. Cuna
' TSKECTH Ha ApYyTuX IaHeTax. Bec tena. HeBecomocTh
38 Cuna tpeHusa. TpeHHE CKOJBXEHHS M TPEHHUE IOKOS.
' TpeHune B IpupoJie U TEXHUKE
3.9 HH#HPar###CrnoxkeHne CWI, HaNpaBl€HHBIX IO OTHOMN
' npsmoii. PaBHoaelcTByomas cui
3.10 [TpakTuyeckue paboThI:




OmnpeneneHue CKOPOCTH  PaBHOMEPHOIO  JBUXKEHUS
(wapuka B JKMJIKOCTH, MOJENU  3JIEKTPUYECKOro
aBToMOOMWIs u Tak janee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIb)KEHUs Opycka WIM HIapukKa 10
HAKJIOHHOM  muockocTH. OmpeneneHue  IIOTHOCTU
TBEPJIOTO Tena. OnbITHI, JEMOHCTPHUPYIOLIHUE
3aBHCUMOCTh pacTsiKeHus (Aedopmanuu) MpyKuHBI OT
OpUIOKEHHOM  cwibl.  OmNbITB, JEMOHCTPUPYIOIUE
3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Teja U

XapaKTepa COIIPUKACAIOIIUXCA HOBCpXHOCTeﬁ

®dusnyecKue sIBICHUS B IPUPOJIE: IPUMEPHI JBUKEHHUS C
3.11 Pa3IMYHBIMU CKOPOCTSMH B )KMBOM U HEXUBOU IIPUPOJIE,

HeﬁCTBHC CWJIbI TPCHUS B IIPUPOAC U TCXHUKE

3.12 TexHUuYeCKHe YCTPONCTBA: TUHAMOMETP, MOIIIHITHUKH

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN U TA30B

41 Hasnenne TtBEpHoro tema. CrocoObl yMEHBLICHHS |
YBEJIMYEHUS JIaBJICHUS

42 JlaBnenue raza. 3aBUCMMOCTb JIaBJI€HUS ra3za oT 00bEMa,
TeMIIEpaTypbl

43 [lepenaua naBneHus TBEPABIMU TEIAMU, KUJIKOCTSIMUA U

razamu. 3akoH Ilackans. [ITneBMaTnueckre MalIuHbI

3aBUCUMOCTh  JaBIEHHUS  JKUAKOCTH OT  TIyOUHBI.
4.4 I'unpocratudeckuii mapagokc. CooOImaronmecs: Cocyapl.

FI/II[paBJ'II/I‘-ICCKI/Ie MEXaHHU3MbI

ATtmocdepa 3emnu u aTMocdepHoe naBieHue. [IpuunHbl
AS CYIIECTBOBaHMs BO3AYIIHONH oOonouku 3emiu. OnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO TABICHUS OT

BBICOTHI HAA YPOBHEM MOPs

A6 U3mepenne atmochepHoro nasnenus. IlpuGopsr ams
HU3MEPEHHs aTMOC(EPHOTO JaBIICHUS

JlelicTBUME KMAKOCTH M ra3a Ha IOIPYKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxumenoBa) Ccuia.  3aKoH

Apxumena

4.8 ITnaBanue Ten. BozayxomnaBanue




4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAC OT 00bEMa
NOTpYXEHHONW B JKUIKOCTb 4YacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIECH  CHJIbI, JEHUCTBYIOLIEH Ha  TeJo,
HOTPYKEHHOE B KUAKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOIIECHA CHUJIbI, JCHCTBYIOIIEH Ha TEIO B
JKUJIKOCTH, OT Macchl Tesa. OMnbIThl, JEMOHCTPUPYIOIINE
3aBUCHUMOCTD BBITAJIKHMBAIOIICH CHJIbI, IEMCTBYIOIIECH Ha
TEJIO B KUAKOCTH, OT 00bEMa MOTPYKEHHON B KHUIKOCTb
YacTH Tena n OT IUIOTHOCTH JKMIKOCTH.
KonctpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE
JOAKU M ompenesieHue  eé

FPYSOHO,Z[LéMHOCTI/I

4.10

dusnueckue SABJICHU A B IIpHUpOACL: BIIMAHHC
aTMOC(l)epHOI‘O JaBJICHHS HaA JKUBOH OpraHu3M, IIJIaBaHUEC

pbIO
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TexHuueckue YCTPOHCTBA: COOOIIAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOITHOCTbB, DHEPI' A

5.1 Mexanunueckas padora
5.2 MexaHn4deckast MOIITHOCTE
53 [IpocThie  MexXaHU3MBI:  pblYar, OJIOK, HAKJIOHHAs
' MJI0CKOCTh. [IpaBuiio paBHOBECHS pbIyara
54 [TpumeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKy
«3on0Toe  mpaBwio»  MexaHukd.  Koaddunuenr
55 [IOJIE3HOT'O EHACTBUA MEXAHN3MOB. [TpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SHEPTUHU TeNa, MOAHATOrO Haj 3eMIIEN
5.7 Kunerndeckas sHeprus
- [lonnass MexaHuyeckas 3HEprus. 3aKOH M3MEHEHHS U
' COXpPaHEHHUSI MEXaHUYECKON YHEPIUU
5.9 [TpakTuueckue pabOTHI;




#HPar###Onpenenenue  pabOTBl  CHJIBI  TPEHHUS TIpH
PaBHOMEPHOM JIBIDKEHHHM Tela [0 TOPU30HTAIbHOM
noBepxHoctu. HccnegoBaHue  yCIIOBUM — PAaBHOBECHS
ppiuara. HM3mepenue KIIJ[ HakJIOHHONW TIIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHHS] MEXaHUYECKOU SHEPTUU

duzndeckue SIBJICHUS B npupoac: pbHaru B TCIIC

5.10
YeoBeKa
TexHuyeckue YCTpOWCTBA: phluar, TMOJBUKHBIA U
511 HETOJABMKHBIM OJIOKH, HAKJIOHHAS IJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B ObITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3j1eMeHTBI COIEPAKAHUS
pasaena 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUSI  MOJEKYISIPHO-KMHETHUECKON
61 TEOpPHH CTPOEHUS BellecTBa. Macca 1 pa3Mepbl MOJIEKYJI.
' OnbITE,  TOATBEP)KAAIONINE  OCHOBHBIC
MTOJIOKEHHSI MOJIEKYISIPHOKHHETHIECKON TEOpUH
Mogenun  TBEPIOTO, JKHUAKOTO W Ta3000pa3HOTO
6.2 cocTtosiHMI BemiecTBa. Kpucrammueckue U amopdHbie
Tena
OObsicHEHNE CBOMCTB ra3oB, KUJIKOCTEH U TBEPIBIX TeJ
6 6.3 Ha OCHOBE TIOJIOKCHUH MOJIEKYISIPHOKWHETHICCKON
TEOpUHU
6.4 CMaunBaHUE U KaMUTSIPHBIC SIBIICHUS
6.5 TemoBoe paclIupeHne U cKaTHe
66 Temmeparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO
' TETUTOBOTO JIBHKCHHS YaCTHUI]
67 Buytpennss sueprus. CriocoObl U3MEHEHHsI BHYTpEHHEH
' SHEPIUuu: TeIvIonepeaada u CoBepIIeHne paboThl
6.8 Bunsl temonepenadu: TEMIONPOBOIHOCTh, KOHBEKLINS,




U3ITy4YeHHe

Komngecrso TCIIJIOTHI. y,[[eJ'IBHaH TEIIOEMKOCTD

6.9
BEILIECTBA
TerumooOMeH U TEmIOBOE paBHOBECHE. Y PaBHEHHE
6.10
TETIOBOTO OanaHca
611 [InaBneHue u oTBEpIEBaHUE KPUCTAUIMYECKHX BEILECTB.
' VY nenpHas TEmI0Ta IJIaBJICHUS
[lapooOpazoBanne ¥  KoHaeHcauusa. Vcmapenwue.
6.12 Kunenne. VYpaenpHas  Temnora  nmapooOpa3oBaHUS.
. 3aBHCHMOCTh TEMIEPATYPhl KHIIEHUS OT aTMOC(EpHOTro
JIaBJICHUS
6.13 BnaxxnocTs Bo3ayxa
6.14 OHeprus TOIINBA. Y JelIbHas TEIIOTa CrOpaHus
[Ipunmuner  pabotel  TeroBbix — aBurareneit  KITJI
6.15 TETUIOBOTO JBUTATeNsl. TerioBbIe JABHTaTeNN W 3alluTa
OKpY>Karolleu cpeibl
3aKoH COXpaHEHHUs U MPEBPAIICHUS SHEPTHH B TETUIOBBIX
6.16
mporueccax
[IpakTuueckue paboThI:
HHPar###OnpITBI 0 OOHApY)KEHUIO JIEHCTBHSI  CHUJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#HH#HPar###ONBITBI  TI0  BBIPAIIMBAaHUIO  KPHUCTAJIJIOB
ITIOBAPEHHOM COJIM WM caxapa.
#HHHPartt##OnbITE o  HaOJIIOIEHUIO TEMI0BOrO
6.17 paciIpeHust ra3oB, KHUJIKOCTEH U TBEPBIX TEN.

#HH#HPar###Onpenenene naBieHUs] BO3yxa B OamioHe
HITPHIIA.

HHHPar#H###ONbITH, JEMOHCTPUPYIOIIME 3aBHCUMOCTh
JaBIIEHUs] BO3JyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIQXKJICHUSI.

#H##Par### [poBepka runoTe3bl JTUHEWHON 3aBUCUMOCTH

JUIMHBI ~ CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECCKOU




TpyOKe OT TeMIepaTyphl.

#i##ParfH#Habmonenne U3MEHEHHUS BHYTpPEHHEMN
SHEPTUM Tejla B pe3yJibTaTe TEIUlonepeaau U pabdoThl
BHEILIHHUX CHIJL.

###Par###Iccnenopanue SBJICHUS TEIUIOOOMEHA MpHU
CMEILIMBAHUH XOJOJHOW U rOpsSYEN BOJIBI.
HHPartH##Onpenenenue KOJIMYECTBa TEIUIOTHI,
MOJTY4YEHHOTO BOJIOW TPH TEIJIOOOMEHE C HarpeThiM
METAJUTHYECKUM ITUITHHAPOM.

#HHPart##Onpenenenue  yaenbHOM — TEIUIOEMKOCTH
BEIECTBA.

#H##Par##ccrnienoBanue mpoiecca ucnapeHus.
#HHPar###OnpeneneHue  OTHOCUTEIBHOM — BIAKHOCTH
BO3JyXa.

###Par###Onpenenenne yeapHON TEIJIOTHI TUIABICHUS

JIBJA.

6.18

@u3nyeckue SBJICHUS B MNPHUPOJE: TMOBEPXHOCTHOE
HaTSOKEHHE U KalWULIPHBIE SBIECHUS B MPHPOJE,
KpUCTAIIBI B TIpupoje, u3inydenne CoiHIla, 3aMep3aHue
BOJI0OEMOB, MOpPCKHE OpU3bl, 00pa30BaHKUE POCHI, TYMaHa,

HNHCA, CHCTA.

6.19

TexHnueckue  ycTpolcTBa:  KalMJUIAPBL, IPUMEPHI
HCIIOJIb30BAHNSl KPUCTAJIOB, XXHUIKOCTHBIM TEPMOMETD,
JaT4UK TeMIepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpBI, TCUXPOMETpP, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETO CrOpaHusL.

OJIEKTPUYECKHUE U MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba po/ia 31eKTpUUECKUX 3apsI0B
B3aumonelictBue 3apsokeHHbIX Tel.  3akoH  Kynona

7.2 (3aBHCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJT OT
BEJIMYMHBI 3apsII0B U PACCTOSHUS MEXKY TEJIaMH)

- Onexrpuueckoe nojue. HanpsskEHHOCT 3IIEKTPUYECKOTO

noss. [IpuHIMI cynepno3uiuu SJIEKTPUYECKUX IO




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn »snexkrpuyeckux 3apsiioB.  ODJIEMEHTAPHBIN

1.4 anekTpudeckuil 3apsaa. Ctpoenue atoma. [IpoBogHuKY 1
TRJICKTPUKU
1.5 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsiia
26 OJIEKTPUYECKU ~ TOK.  YCIOBUSA  CYLIECTBOBAHMS
' ANEKTPUYECKOT0 TOKA. ICTOUHHUKH MOCTOSIHHOTO TOKa
HeticTBust AIIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMHYECKOE, MAarHUTHOE). OJEKTPHUUECKUl TOK B
KHUJKOCTSX U razax
- Onexktpuueckass uenb. Cuiaa Toka. DJIEKTPUUECKOE
. HaIpspKeHUe
29 ConpotuneHnue MIPOBOJIHUKA. VY aensHOE
. COIPOTHBIICHUE BEIECTBA
7.10 3akoH Oma /17151 yyacTka 1enu
[locnenoBarenbHOE M MapajuiebHOE  COEIUHEHHE
7.11
MIPOBOTHUKOB
PabGota M MOIIHOCTh 3JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
213 DJNeKTpuYecKue Lenu U MOTPeOUTENH 3IEKTPUYECKOU
. sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocTostHHBIE MarHuThl. B3anmonelicTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mosie. MarHuTHoe mnojie 3eMJIM U €ro
7.15
3HAUYEHME JIJIS )KM3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE 1OJIE SJIEKTPUYECKOTIO TOKA.
' [IpuMeHeHne AIeKTPOMArHUTOB B TEXHUKE
JlelicTBUE€ MarHUTHOrO TOJSI HA TMPOBOJHHUK C TOKOM.
717 DneKTpoABUTaTeab MOCTOSSHHOTO TOoKa. Vcmonb3oBaHue
. AJEKTPOJIBUTaTeNell B TEXHUYECKUX YCTPOWCTBaX M Ha
TPaHCIIOPTE
7.18 Onbitel  @apanes.  SIBieHHe  3IEKTPOMArHUTHOU




unaykimu. [Ipasuno Jlenma

DJIEKTpOreHepaTop. CriocoObI MOJTYYEHUS
7.19 BIEKTPUUYECKON SHEPIUH. DNEKTPOCTaHIIUN Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU

[IpakTuyeckue paboTHI:

OnBITH 110 HAOTIOACHUIO AJICKTPU3AIMH TET WHIYKIUCH

Y TIPU COITPUKOCHOBEHUHU.

UccnenoBanue JAEWCTBUS  DJIEKTPUYECKOrO IOJISL  HA

MIPOBOTHUKH M TUAJICKTPUKH.

COopka u mpoBepka pPabOTHI AJICKTPUYECCKOW IICTH

IIOCTOSIHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHre HanpsHKeHUsl.

HccnenoBanme 3aBUCUMOCTH CUJTBI TOKA, UAYIIETO Yepes3

PE3HUCTOpP, OT CONMPOTHUBIICHUSI PE3UCTOPA U HAIPSHKCHUS

Ha pPe3UCTOpeE.

OnBITHL, JIEMOHCTPHUPYIOIITHE 3aBHCHMOCTD

AJIEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJHHKA OT €ro
7.20 JUTHHBI, TUTOIIAIH TIOTIEPEYHOT0 CEUEHUs U MaTepuaa.

[IpoBepka mpaBwiIa  CIOKEHUST  HANPSDKEHUW  TIpH
MOCJIEIOBATEILHOM ~ COCIMHEHUU JBYX  PE3UCTOPOB.
[IpoBepka mpaBuia Juisi CHIIBI TOKa MpU NapauieIbHOM
coequHeHun  pesuctopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO  TOKAa, MAYIIETO 4Yepe3  PEe3UCTop.
OnpeneneHre  MOIIHOCTA  DJEKTPUYECKOTO  TOKa,
BBIJIETIsIEMON Ha pe3ucTope. MccnenoBanre 3aBUCUMOCTH
CWJIBI TOKA, UAYIIEro Yepe3 JaMITOYKy, OT HAIpPsHKCHUS
Ha Hell. Onpenenenne KIIJ[ HarpeBatens. MccnenoBanne
MardiuTHOTO B3aWMOACHUCTBUS ITIOCTOSHHBIX MATHHTOB.
N3yueHrne MarHuTHOTO MOJIS MOCTOSTHHBIX MarHUTOB MPU
uXx oObemuHeHMH ©  pasfeneHun. ccnemoBanue
JEUCTBUS SJIEKTPUUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbITel,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI




BBaHMOHeﬁCTBHH KaTylmKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaAIpaBJICHHA TOKa B KaTYIIKEC. I/I3y‘ICHI/Ie

I[CP'ICTBPISI MArouMTHOI'O IIOJII Ha IIPOBOAHHK C TOKOM.

KoncrpyupoBanue u A3y4YEeHUE paboThI
3JIEKTPOABUTATEIS. Nsmepenue KIIZQ
JJIEKTPOABUTaTEIbHON YCTaHOBKH. OnbIThI o

HUCCICOJOBAaHUIO SIBJICHUA SHCKTpOMaFHHTHOﬁ HHAYKIOWH:
ucciacag0oBaHUue H3MCHCHUN 3HAYEHHUS U HaITpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

Odusnyeckue SBICHUS B TMPHUPOJAC: DICKTPUUECKHE
SBIEHUsI B  atMocepe,  AIEKTPHUUECTBO  SKUBBIX
OpPTraHU3MOB, MarHUTHOE MOJIe 3eMJIH, Opei( IMOJIFOCOB,
POJIb MarHUTHOTO TOJIS JIJIs1 )KM3HU Ha 3eMJIe, MOJISIPHOE

CHUSHHC

7.22

TexHuuecknue yCTpOMCTBA: SJIEKTPOCKOII, aAMIIEPMETP,
BOJIBTMETp, PEOCTAT, CYETUUK DIICKTPUICCKOU IHEPTHUH,
AJIEKTPOOCBETUTENIFHBIC ~ TPUOOPHI,  HarpeBaTeIbHBIC
ANEKTPONPUOOPHI (mpumepsi), ANEKTPUUYECKUE
MPEIOXPAHUTENH, DIIEKTPOMArHUT, JIEKTPOJBUTATENb

MMOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snementa [TpoBepsieMbIe 2IEMEHTHI COJICPIKAHHUS
pazzmena
MEXAHWYECKUE SABJIEHUA
Mexanuueckoe JBWKEHHE. MarepuanbHas — TOYKA.
8.1 Cucrema otcuéra
8 8.2 OTHOCHTEIBLHOCTE MEXAHUYECKOTO IBHKEHUS
8.3 PaBHOMEpHOE NMPSMOTMHEHHOE ABIKEHHIE
###Par###HepaBHOMepHOE MIPSMOIMHEIHOE JBUKECHHE.
8.4 Cpennsis ¥  MrHOBEHHass CKOPOCTh  Tela  TIpH

HEPaBHOMEPHOM JIBUKEHUU




Yckopenue. PaBHOyCKOpEHHOE NPSMOJIMHENHOE

8.5
JIBIKCHUE
8.6 HH#HPar###CBobogHOe agenue. OneiTel ['anunes
HH##Par##HPaBHOMepHOE JBHXKEHUE IO OKPY>KHOCTH.
8.7 ITepuon m yactora oOpamienus. JluneliHas u yriaoBas
ckopoctu. LleHTpocTpeMuTensHOe YyCKOpeHne
8.8 ITepserit 3akon HeroTOHA
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akoH HproToHa
8.11 HHHHPar###] [pyuHIUI CYyTIePIO3UIIMY CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#HPar##H#Cuna  TpeHus: cuila TPEHHS] CKOJIb)KEHUS,
813 CHUJIa TPEHUS MOKOsI, IPYTUe BUbI TPEHUS
814 H#HPar#H#Cuna  TSDKECTU U 3aKOH ~ BCEMHUPHOIO
' TATOTEHHS. Y CKOPEHHE CBOOOIHOTO Ta/ICHUS
Jsmwkenue  mmaner  Bokpyr  Comnma.  Ilepsas
815 KOCMHYECKasi CKopocTb. HeBecoMOCTh U Iieperpys3ku
816 PaBHOBecue MmaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
' TEJOo
817 #H#Par###PaBHOBecue TBEPAOrO Tella C 3aKPEIUIEHHON
' OcCbhi0 BpaieHus. MomeHT cuiibl. LIeHTp TsxecTu
8.18 Nmnynec tena. U3Menenne umiysnbsca. UMmyibc critbl
8.19 3aKOH COXpaHCHHS HMITYJThCA
8.20 H#iHPar###PeakTHBHOE JBIDKEHIE
8.21 Mexanunueckas paboTa ¥ MOIITHOCTb
9 Pabora cunm Tsxkectu, ynpyroctd, TpeHus. CBs3b
8 SHEPTUH U PAOOTHI
8 [lorennmanbHasi  SHEprUsl  Tena, TOTHATOTO  HAj
23 MOBEPXHOCTHIO 3eMITH
8.24 [ToTeHunanbHast SHEPTUs CKATOU MPYKUHBI
#H#Par#Ht#Kunernueckass ~ sHeprusa.  Teopema o
5.25 KMHETHYECKOM dHEPrun
8.26 #HiHPar###3aKoH COXpaHEHUSI MEXaHUUECKOHN SHEPTHH




8.27

[TpakTuueckue pabOTHI:

OnpeneneHue CpeqHEel CKOPOCTH CKOJBXKCHHs Opycka
WIK JIBIDKEHUS WIApUKa MO0 HAKIOHHOW IUIOCKOCTH.
Omnpenenenre yCKOpeHUs Tella IPU PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKIIOHHOU IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM ABM)XKCHHUH 0€3 Ha4allbHON CKOPOCTH.
[IpoBepka THUNOTE3bl: €CIU MPU PABHOYCKOPECHHOM
JBUKEHUH 0€3 HAaYalTbHOW CKOPOCTH ITyTH OTHOCSATCS KaK
psaA HEYETHBIX  YHUCEl, TO  COOTBETCTBYIOIIHE
IMPOMECIKYTKHU BPEMCHU OAMHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHJIBI TPEHUSI CKOJIbKEHUS
OT CWIBl HOpPMaJbHOrO JnaBieHus. OnpenerneHue
koddduimenTa TpeHUs CcKolbxkeHus. OnpeneneHue
KECTKOCTH TpYXHHBL. OrnpeneneHne padoOTHl  CHIIBI
TpeHHs] TpU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAILHOW TOBEepXHOCTH. Ompenenenue padoOTHI
CHUJIBI YIPYTOCTH MIPH MOABEME IPy3a C UCMOIB30BaHUEM
HCIIOABUXKXHOT'O n IIOABUXKXHOTI'O

0JIOKOB

8.28

@u3nYecKue SBJICHUS B MPUPOJIC: MPUIUBBI U OTJIMBBI,
nBiwkeHne TuiaHeT COJMHEYHOW CHUCTEMBI, PEaKTHUBHOE

JABUIKCHUC KUBBIX OPraHn3MOB

8.29

TexHuyeckne  yCTpOMCTBA:  CHUIAOMETP,  JATYUKH

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHMS, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHbI

KonebarenbHoe JABUXKCHUC. OcHoBHBIC XapaKTCPUCTUKHA

91 KOJIeOaHM: TIEPHO/I, 9YacTOTa, AaMILTUTY/Ia
9.9 MaremaTnueckuii 51 MIPY>KUHHBIN MasTHUKH.
' [IpeBpatiieHre SHEPTUU MPHU KOJIEOATETHHOM JBIKEHUN
9.3 3aryxawimue KoneOaHusi. BbIHYXIeHHBIE KOJeOaHWUs.
' Pe3onanc
Mexanndeckue BoJIHBL. CBOMCTBAa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHbIE W TONEpPEYHBbIE BOJHBI. [[JTMHA BOJHBI U

CKOPOCTh €€ pactpoCTpaHeHUs. MeXaHW4YeCKHUe BOJTHbI B




TBEPJIOM TeJIe, CEHCMUYECKUE BOTHBI

9.5 3Byk. ['pomkocTh 1 BbicoTa 3ByKa. OTpaxkeHHe 3ByKa

9.6 Wudpa3Byk u yabTpa3Byk
[TpakTuyeckue paboTHI:
OnpeneneHne 4YacToTbl W TNEpHOAA  KoJeOaHMA
MaTEeMaTHYeCKOro MasiTHUKA.
Onpenenenue 4acTOTBl W Iepuoaa  KoseOaHui
HPY>KUHHOI'O MasiTHUKA

97 HccnenoBanne 3aBUCUMOCTH — Tepuoja  KoJjeOaHMi

' HOJBEIIEHHOIO0 K HHUTH TIpy3a OT JJIMHBI HHUTH.
HccnenoBanne 3aBUCUMOCTH — Tepuoja  KoJjeOaHWi
HOPY)KHUHHOIO MasTHUKAa OT Macchl rpysa. IlpoBepka
HE3aBUCHMOCTHU nepuosa Kosie0aHui rpys3a,
[OJIBEIIEHHOIO0 K HHUTH, OT MAacChl Ipy3a U JKECTKOCTU
HpYXUHBL. MI3MepeHne ycKopeHust CBOOOAHOTO MaIeHHs
dusnueckue ABICHUS B MPUPOJE: BOCHPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI,
IyHaMH, X0

9.9 TexHuueckne ycTpoWCTBAa: 3XOJOT, HCIOIb30BAaHUE

yABTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE IIOJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG TI0JIC. 9J'ICKTpOMal"HI/ITHHe BOJIHBI.

101 CBoiicTBa 37E€KTPOMArHUTHBIX BOJIH

10.2 [kana 3€KTPOMarHUTHBIX BOJTH

103 OnekTpoMarHuTHas npupoaa cera. CKOpOCTh CBeTa.

' BonHoBBIE cBOMICTBA CBETA

[IpakTuyeckue paboThI:

10.4 W3ydenue CBOWCTB  3JEKTPOMAarHUTHBIX  BOJMH  C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
@dusnyeckue SBICHUS B TPUPOJE: OHOJIOTHUECKOE

10.5 JelcTBre BUJMMOTO, yABTpa(uoIEeTOBOrO u
PEHTI€HOBCKOTO U3Ty4YEHU I

106 TexHuueckue YCTpOMCTBa: UCIIOJIb30BaHUE

QJICKTPOMArHUTHBIX BOJIH IJISA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHUA

11.1 JlyueBas monens cBera. Mictounuku cBera
11.2 [IpssmonuHetHOE pacpoCTpaHeHue cBeTa
113 Otpaxenue cera. Ilnockoe 3epkano. 3aKOH OTpaKEHHS
' cBeTa
114 [Ipenomnenne cBera. 3akoH MpPEJOMIIEHHSI  CBETa.
' [TonHOE BHYTpEHHEE OTpaXKEHHUE CBETA
115 JInnza. Xop jiyyen B muH3e
116 OnTuueckass cuctema (oToanmnapaTa, MUKpPOCKONa H
' Teneckona
117 [ma3 kak onThyeckas cuctema. bim3opykocte
' JATTbHO30PKOCTh
118 Paznoxenue Gesoro csera B cnekTp. OnbiTel HproTOHA.
' CrnoxeHue CrieKTpalbHbIX LBETOB. Jlucnepcus ceera
[TpakTrueckue paboTHI:
HH#HPar#Ht#ccnenoBanue 3aBUCUMOCTHU yria
OTpa’KeHHsI CBETOBOTO JIyda OT yTJjia MajcHuUs.
Hi#Par###lI3ydueHre  XapakTepUCTUK  M300pakeHHs
npeaMeTa B INIOCKOM 3epKale.
#H#Par#H#lccnienoBanne 3aBUCUMOCTH yria
NPEJIOMIJICHUS] CBETOBOTO JIyda OT yIJia TMaJeHHs Ha
119 IpaHMIIe «BO3YX — CTEKIION.
' #Hi#Par###lonydenne  nM300paXeHUl ¢  MOMOIIBIO
coOuparoIel TUH3HI.
HH#Par###Onpenenenue  (OKYCHOTO  pacCTOSHHS U
ONITUYECKOH CHJIBI COOMPAFOTIEH JTMH3BI.
#HHPar###ONBITEL 10 pa3NoKEeHUI0 Oenoro cBera B
CTIEKTD.
#HH#HParf##ONBITEL 110 BOCHPHUATHIO LIBETA IPEAMETOB
IpY X HAOJIOJIEHUH Yepe3 LIBETOBbIE (DUITBTPEI
dusnueckue sBieHUS B mpupoje: 3atMerns CoiHIa u
11.10 JlyHbl, 11BeTa TeN, ONTHUYECKHE SIBIICHUS B atMmocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11.11 Texaunueckue YCTpOICTBa: OUKH, TIEPHCKOII,




doroanmnapar, ONTHYECKHE CBETOBOIbI

12

KBAHTOBEBIE ABJIEHHWA
191 OnbiTel Pezepdopna u muaHerapHas MoJeNb aToMa.
' Moaens aTtoma bopa
12 Hcnyckanue M IOIJIOLIEHHE CBeTa aToMOM. KBaHTBHI.
' JIuHeityaThie CIeKTPhI
12.3 PagnoaktuBHOCTH. Anb(ha, 6eTa- 1 TaMMa-u3TydeHUs
124 Crpoenue aromMHoro suapa. HykionHas  mopens
' aTOMHOTO sapa. M3oTomsl
15 PannoaxtuBHble mnpeBpaiieHus. Ilepuon mnomypacnana
' ATOMHBIX sJIep
126 SnepHble peakiuu. 3aKOHbI COXPAaHEHMsI 3aps0BOTO U
' MaccoBOT'0 YHCEl
12.7 DOHeprus cBsA3U aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUU
128 Peakiuu cunresa u aenenus saep. ICTOYHUKY 3HEprun
. CoJHia u 3B83]
129 Snepnas  sHepretuka. JleWicTBME — pagMOAKTUBHBIX
' U3ITy4EHUI Ha KUBbIE OPraHU3MBI
[TpakTrueckue paboTHI:
HaGmioneHne CIUIOMIHBIX W JIMHEHYATBIX CIIEKTPOB
12.10 U3ITyYECHHUS.
HccnenoBanue TPeKOB: U3MEPEHHUE DHEPIHMM YaCTUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paanoakTUBHOTO (pOoHA
@dusnyeckue SABIECHUS B IPUPOJAE: ECTECTBEHHBIN
paMOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paZoaKTUBHOE U3JIy4eHHE MPUPOJHBIX MUHEPAJIOB,
JeiicTBUE PpaJMOAKTUBHBIX H3IydeHHH Ha OpraHu3M
YyeJoBeKa
1212 TexHuueckue YCTpOMCTBa: CIIEKTPOCKOIL,

HHI[HBH,Z[yaJ'IBHBIfI AO3UMETP, KaMepa Bunscona




ITPOBEPAEMBIE HA OI'D I1IO ®PU3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJBLHON TPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHHUA

IIpoBepsiemble TPeOOBaHUSA K NMPEIMETHBIM pe3yJibTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPorpaMMbl OCHOBHOT0 0011ero oopazoBanusi Ha ocHoBe PI'OC

[lonumanne pomu  GU3MKK B HAyYHOM  KapTUHE  MUDA;
c(hOpPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3U
Y I03HABACMOCTH SIBJICHUH MTPUPO/IBI, O POJIH IKCIIEPUMEHTA B (pHU3HKE,
0 CUCTeMOO0Opa3yIoIiei poiu GU3UKK B pa3BUTHH €CTCCTBCHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 SBOIONNU (U3NICCKUX 3HAHUN U UX POJIU
B IICJIOCTHOM €CTeCTBEHHOHAY4YHOW KapTHHE MHpa, O BKJIAJC
POCCUICKMX U 3apyOC)KHBIX YYEHBIX- (PU3UKOB B DPa3BUTHE HAYKH,
00BSICHEHUE TPOIIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHus 0 BU/IaX MaTepuu (BEIIECTBO U MOJIE), O ABMKEHUH KaK crioco0e
CYIIECTBOBaHMS MaTepud, 00 aTOMHO-MOJIEKYJSIPHOH Teopuu
CTpPOEHMS BEIIeCTBa, O (PU3MUECKON CYIIHOCTH SIBICHUM HPUPOJIBI
(MEXaHMYEeCKHX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3InuyaTh SBJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXaloLIeM MHpE, BBIIEISAS HMX CYIIECTBEHHBIE CBOMICTBA

(mpu3HaKN)

Bnanenue ocHOBaMM NOHSATUWHOIO armapara ¥ CHUMBOJIUYECKOTO
s3pIKa (PU3UKH U KCIIOJIb30BAHUE WX JJIS pelieHus y4eOHBIX 3a/1ad;
YMEHHE XapaKTepHU30BaTh CBOWCTBA Tei, (U3UYECKUE SIBICHUS H

MPOLECChI, UCIIOJIb3YA (bYH,Z[aMCHTaJIBHBIC 1 OMIIUPUICCKUEC 3aKOHBI

YMenune onnuceBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/ISI/IT-IGCKI/I€ SIBJICHUS,

WCTIONB3YS (PU3HUECKUE BETUIHHBI

Brnanenue ocHOBaMHM METOJIOB HAy4YHOTO TIO3HAHHUS C Y4ETOM
cOOMIOICHHsT TIpaBMJI OE30MacHOTO Tpyja: HabmoaeHue (PpU3NIecKux
SIBJICHUI:

YMEHHE CaMOCTOSATEIBHO COOMPATh HKCIEPUMEHTANBbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa o0OpylOBaHMA 10 MHCTPYKLIUH, ONUCHIBATh XOJ
OIIBITA U 3alUCBIBATh €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOBI;
MPOBE/ICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHUH (PU3NUECKUX BETMUMH:
YMEHHE IUIAHUPOBATh  M3MEPEHUs, CAMOCTOATENIILHO  COOMpaTth
SKCHEPUMEHTAIbHYI0  YCTAHOBKY 10 HWHCTPYKLIUH, BBIYHUCIATDH
3Ha4YeHHE BEJIMYMHBl U aHAJIN3UPOBAThH IOJIyYEHHbIE PE3YJbTATHI C
y4€TOM 3a/IaHHOM MTOTPELUIHOCTH PE3yIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIOXHBIX  IKCIEPUMEHTAIbHBIX  MCCIIEJO0BaHUM;
CaMOCTOSATENIFHO ~ COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY H
IPOBOAUTh  MCCIENOBAaHUME MO  HMHCTPYKLUUH,  IPEACTaBIATH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJE TAOIHI] U
rpadMKOB, YYUTHIBATh IOTPELIHOCTH, A€IaTh BBIBOBI 110 pe3ybTaTaM

HCCIICAOBAaHUA

[lonnmanue  XapakTepHbIX  CBOMCTB  (PU3MYECKHX  Mojenei
(MaTepuasibHas TOYKa, aOCONIOTHO TBEPAOE TENO, MOJEIH CTPOCHUS
ra3oB, JKMJIKOCTeM W TBEPIBIX TeJ, IUTAHETapHas MOJENIb aToMma,
HYKJIOHHAsi MOJIETIb aTOMHOTO SiAjpa) U YMEHUE MPUMEHSTh HUX JUIs

00BSACHEHUS (PU3UUECKHUX TTPOIECCOB

YMenue oOBICHATH (bI/I3I/I‘ICCKI/Ie IIponeCChl 1 CBOMCTBa TCJI, B TOM
YUCJI€ W B KOHTCKCTC CI/ITyaI_II/Iﬁ IMMPAKTUKO-OPUCHTHPOBAHHOI'O
XapakTepa, B HaCTHOCTHU, BBIABIIATH HPUYUHHO-CICACTBCHHBIC CBA3HU U
CTPOUTDH O0OBSICHEHHE C OHOpOI>'I Ha U3YYCHHBIC CBOMCTBA (bI/ISI/I‘ICCKI/IX

SIBJICHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETTH

YMmeHnue pemarh pacuéTHbele 3amaud (Ha Oaze 2 — 3 ypaBHeHHi),
UCHOJNb3ysd 3aKOHBl U (OpMyJbl, CBSI3bIBaIOIIUE (U3UUECKUE
BEIMYMHBI, B YACTHOCTH, 3aIllUCHIBATh KPAaTKOE YCIOBHE 3a/lauH,
BBISIBJIATH HEJOCTAIOIIUE JaHHBIE, BBHIOMpAaTh 3aKOHBI U (HOPMYIIBL,
HEOOXOAUMBIC I €€ PEIIeHHs, UCTIOIh30BaTh CIPAaBOYHBIC TaHHEIC,
MPOBOJUTH PACUYETHI W OLEHMBATH PEATUCTHUYHOCTH IOJY4YEHHOTO
3Ha4eHUsT U3NIECKON BEIIMYMHBI, YMEHHE OIPENENIATh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘lCHHOfI IIpH pCHICHUHA 3a1a9n

YMmenue XapaKTCPpHU30BaThb  HPUHIUIIBI JIEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM YHCJE OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX MPOLCCCOB IO MX OIMMUMCAHUIO, UCIIOJIB3Yysd 3HAHUA O

CBOWCTBaX (PU3UYECKUX SBJICHUH U HE0oOXOAWMBIE (QHU3HYECKUE




3aKOHOMCPHOCTHU

10

YMeHue UCHoJb30BaTh 3HAHUS O (PU3MUYECKUX SBICHUAX B
MOBCEHEBHON KHM3HM s obOecneueHHs OE30MAacCHOCTH  TpU
oOpalieHnu ¢ ObITOBBIMU IPUOOPAMHU U TEXHUYECKHUMH YCTPOHCTBAMH,
COXpaHEHHsI 3/I0pOBbS U COOJIOAECHUS HOPM 3KOJOTMYECKOrO
MOBEJICHUsI B OKpY)KaroUled cpeze; MOHMMaHUE HeoOXOAMMOCTH
NPUMEHEHHS JTOCTHKEHUH (DU3MKM M TEXHOJOTHHA

JJIA pallMOHAJIBHOT'O IIPUPOAOIIOJIb30BaAHHA

11

OneIT TOWCKa, TPeoOpa3oBaHUs U TPEACTABICHUS WHPOpPMAIUU
(U3HYECKOTO CONEpPKAaHUS C WCIOJIB30BAaHUEM WH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHHE OLIEHHBATh JOCTOBEPHOCTH
MOJIYICHHOW WHGOpMAIMM HAa OCHOBE HWMCIOIIUXCS 3HAHUU U
JOTOJHUTEIbHBIX ~ MCTOYHUKOB;  YMEHHUE  MCIOJb30BaThb  IpPHU
BEITIOJTHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIONYJSPHYIO JIUTEPATYPY
(bU3MUECKOTO CO/epKaHMsI, CIPABOYHBIE MaTEpHalbl, PECypChl CETH
WNurteprner; BiageHwe 0a30BBIMH  HaBBIKAMH  TpeoOpa3oBaHUs
uH(OpMallUd W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYIYIO; YMEHHUE
co37aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HCCKOJIBKUX NCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D ITO

DOU3UKE
Kon IIpoBepsieMblii 3J1eMeHT COlePKAHMS
1 MEXAHUYECKUE ABJIEHUA
11 Mexanuueckoe  JBUWKeHHe. MarepuanpHas  Touka. (CucremMa  OTCUéTa.
OTHOCHUTENBHOCTD JBUKCHHUS
PaBHOMepHOE u HepaBHOMEpHOE ABMxkeHue. Cpeanss ckopoctb. Dopmyna aiis
12 BBIUHCIICHUS CPEAHEN CKOpOCTHU: vV = S/t
PaBHOMeEpHOE mpsAMOIMHENHOE IBU)KEHHE. 3aBUCHUMOCTh KOOPAMHATHI Teia OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUXKECHUS:
13 x(f)=x,+ut
I'padvky 3aBHCHMOCTH OT BpPEMEHH IS TPOCKIMH CKOPOCTH, TIPOCKIIUU
MepeMenieHus, IyTH, KOOPAWHATHI TIPH PABHOMEPHOM MPSMOJMHEHHOM
JBUKEHUHN
3aBUCHMOCTh KOOpPJMHATHI TeJda OT BPEMEHHM B Clly4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBY>KCHHUSI:
2
Se(f) =V, *i+ay* =
.
@opMynbl I TIPOCKIUU TEPEMEIEHUs, MPOEKIMH CKOPOCTH U TMPOEKIIUU
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
14 s.(D)=u,, -t+a, R
U.\'('f) =Up ta, -1,
a.(f)=caost,
UIIL - UIIL zzarsx
I'padbvikn 3aBHCHUMOCTH OT BPEMEHHM MJIs TPOCKIUU YCKOPEHUS, MPOCKIINH
CKOPOCTH, TIPOCKIIUH TEepEMEIIeHUs, KOOPAWHATHI TIPH PAaBHOYCKOPEHHOM
MIPSIMOJTMHEHHOM JIBHDKCHU T
CBoboanoe maneHue. GopMynbl, OMHUCHIBAIOIIUNE CBOOOMHOE MajeHUE Tela 0
15 BEPTUKAIIU (JIBH>KEHHE TeJIa BHU3 WM BBEPX OTHOCUTEILHO MOBEPXHOCTU 3€MJIN ).
I'padbuku 3aBUCUMOCTH OT BPEMEHU [UIsl MPOEKIHMH YCKOPEHHS,
MPOEKIIMH CKOPOCTH M KOOPAWHATHI TpPH CBOOOAHOM TAJACHHU Teja IO




BEPTUKAIIN

CKopocTh paBHOMEPHOI'O JIBUJKEHHUS Teja 10 OKpyxkHocTtu. HampaBienue
CKOPOCTH.

dopmyna s BBIYUCIECHUS CKOPOCTH 4Yepe3 pajnyC OKPYKHOCTH U HEPUOJ

oOpailieHus:
2nR
L=
T

LlentpoctpeMutensHoe  yckopeHue. HampaBieHue IEHTPOCTPEMHUTEIHHOTO

ycKkopeHusi. @opmyiia JJ1s1 BBIYUCICHHUS YCKOPEHUSA:

1.6
2
a. — L
" R
®opmyia, cBsI3bIBarOLIAst IEPUOJT U YaCTOTY OOpallieHUs:
1
V= —
T
Macca. IInotHocTs BemecTa. @opMyia [yl BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
18 Cuna — BekTopHas ¢pusndeckas BennunHa. CliokeHHue CUil
1.9 SBnenue unepuuu. Ilepsoiii 3akoH HeroToHa
Bropoii 3akoH Herotona:
F=m-a
1.10
CoHanpaBieHHOCTh BEKTOPA YCKOPEHMS T€Jla U BEKTOpa CUJIbL, AEMCTBYIOLIEH Ha
TENo
B3anmopeiicteue Ten. Tpetuit 3akoH HeroToHa:
111 Fy g =-Fr
112 TpeHue noKost ¥ TPEHUE CKONbKEHUS. POpMyIIa Ul BBIYUCICHUS MOLYJISL CHJIbI

TPCHUSA CKOJIBLIKCHUS:




F_=u-N

1.13

Hedopmarus Tena. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedpopmanuu (3axoH ['yka):

F=k-Al

1.14

BceMI/IpHOC TATOTEHHE. 3aKOH BCCMHPHOI'O TATOTCHUS:

my -m,
F=Gg.L1 2%
'L
Cuna TsKecTH. Y CKOpeHre CBOOOIHOTO MaJICHHUS.
dopmyra sl BBIYUCICHUS CUITBI TSHKECTH BOJIM3H MOBepXHOCTH 3emiu: F = mg.
JBwxenue mnanet Bokpyr Comuia. [lepBas kocMuueckast CKOpOCTb.

HeBecomocTts u MEeperpys3ku

1.15

Nmnynbe Tena — BeKTopHas (pu3nueckas BeIMYHHA.
=m0

I/IMHYJ'ILC CHCTEMBI Ten. MI3MeHeHne HUMITyJIbCA. I/IMHy.]'ILC CHJIbI

1.16

3aKkoH COXpPAaHCHUSA UMITYJIbCA JJIA 3aMKHYTOI\/JI CHUCTCMBI TCII:
D=yl +myUy, =const

PeaxTnBHOE NBIKEHIE

1.17

Mexanunyeckas padora. @opmMyia [t BEIYUCIECHUS paOOThI CHIIBL:

A=Fscoso

MexaHnn4decKasi MOIITHOCTb:

N=2
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SOHCPTUA. (I)opMyna JJIA BBIYUCIICHU S

KHUHETHYECKOM OHCPTHUHU:




Teopema o kuHeTHuueckou aHeprun. opMyna 11 BBIYUCICHHUS TOTEHIUAIBHOM

OHEPI'UH T€J1a, IOAHATOrO

HaJ 3eMIIEH:

E,= mgh

Mexanndeckast OHEPrus:

E=E P E p
1.19 o
3aKOH COXpaHEHUsI MEXaHUUYECKOU sHeprun. @opmyiia AJid 3aKOHa COXPAHEHUS
MEXaHHYECKOMN SHEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaiiieHue MEXaHUYECKON YHEPTUHU TPU HAJTUYUU CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. Moment cuisr: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIHM 1 HemoABMKHBIHN O10ku. KII/] mpocThix MexaHU3MOB,
n= Aﬂmes.ﬂaﬂ
A‘-S&T]_‘MHH
JlaBiieHue TBEPAOrO TeENa.
®opMyina 7151 BBIYUCIECHUS JaBIE€HUs TBEPOTO Tea:
_F
P=7"
5 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
1.21
I'mppocraTtnyeckoe 1aBieHUE BHYTPU KUJIKOCTH.
®opmyiia 1151 BBIYUCICHUS JaBICHUS BHYTPU KUJKOCTH:
P=pgh+p,
1.22 3axoH Ilackans. ['mppaBnnueckuii nmpecc
3akoH Apxumena. QPopmyna s ONpPEACNECHUS BBITAIKUBAIOLIECH CHIIBI,
1.23 JIEHCTBYIOLIEH HA TEJIO, OTPYKEHHOE B )KUAKOCTh WJIH ras:

Fam =pgV




Vcaosue mnaBanus tena. IlmaBanne CYZI0B U BO3AYXOIIJIaBaHUEC

1.24

Mexanndyeckue KoieOaHHMA. AMIUIUTYNA, TEPUOJ M YacToTa KOJICOaHHIA.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJL KOJICOAHUI:

1.25

MareMaTtnueckuii M IPYKUHHBIA MasTHUKHU. IIpeBpamienue sHepruu Inpu

KoJIe0aTeILbHOM JIBMKEHUN

1.26

3aryxatomue koneOanus. Beinyxaennble konebanus. Pesonanc

1.27

Mexanunueckue BOJHBI. [IpofosibHBIE U MONEPEYHbIE BOJIHBI. J[JIMHA BOJHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

L=v-T

1.28

3By1(. FpOMKOCTL N BBICOTa 3BYKaA. OTpa)KCHI/Ie SBYKOBOP'I BOJIHbBI Ha I'paHUIIC

nByx cpell. MHdpa3Byk U yabTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepeHnne cpenHell MIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
MPYXUHBL, KOI(PPUIIMEHTa TPEHUSI CKOJBXEHUS, PaOOThl CUJIBI TPEHUS, CHIIBI
YIOPYTOCTH; CpelHEN CKOpPOCTU JIBUXKEHUS OpycKa MO HAKJIOHHOW IIOCKOCTH;
YCKOpEeHUs Opycka Mpu ABMIKEHUH 110 HAaKJIOHHOM IUIOCKOCTH; YaCTOTHI U TEPHOAA
KojeOaHUi MaTeMaTH4ecKoro MAasTHUKA; 4YacTOThl M Iepuoia KojeOaHui
MPYXKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha phluar; paboThl CHIIbI
YIPYTOCTH IIPH MOABEME IPpy3a C MOMOUIbIO HETIOABUKHOIO OJI0Ka; pabOThI CUIIBI
YIIPYTOCTH MPH MOABEME IPy3a € MOMOLIBIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEAIOBOH CHIIBI OT 00bEMA MOTPYKEHHON YacTH
Tela U OT IUIOTHOCTH JKHJIKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH CHUIBI OT
Macchl TeJa; CUJIbl TPEHMSI CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO JaBJIE€HHSI U OT
poJla IOBEPXHOCTHU; CUJIBI YIPYrOCTH, BO3HUKAIOIIEH B IPYXHUHE, OT CTENEHU
nedopmaruu MpyKUHBI, YCKOPEHUsT OpyCcKa OT yrijla HakJIOHA HAMpaBIISIOIICH;
neproja (4acToThl) KOJeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TEpUOja
Koje0aHui MPYKUHHOTO MasiTHUKAa OT MacChl Irpy3a U KECTKOCTU MPYKUHBI;
UCCIIeIOBAaHNE HE3aBHCHMOCTH IE€pHOja KOJeOaHUH HHUTSAHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbIyara

1.30

Duszuyeckue A6NeHUS 8 npupode: OpUMCPbl  ABUKCHUSA C  PaA3JIMYHBIMU

CKOPOCTSIMH B KHUBOM U HEXKUBOU IIPUPOE, NEUCTBUE CUIIBI TPEHUS B IIPUPOLIE U




TEXHUKE, TNPUIMBBI W OTJUBBI, JBWXKeHUE IuIaHeT CONHEYHOW CHCTEMBI,
PEaKTUBHOE IBM)KCHME JKUBBIX OPraHU3MOB, PbIYaru B TEJI€ YECIIOBEKA, BIUSAHUE
aTMOC(EepHOrO JaBJICHUS HA XMBOW OpPraHW3M, IUIaBaHUE pbIO, BOCIPUATHE

3BYKOB JXUBOTHBIMH, 3EMIJICTPACCHUC, celicMUYecKue BOJIHBI, IYHAMHU, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPCHUA, AUHAMOMCTpP, I[MOAIIHWIIHUKH, PAaKEThl, pblYyar, HOI[BI/I)I(HBIfl u

Hel'IOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOIIAIONTUECS COCY/BI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BAaHUE YIIBTPA3BYKA B OBITY U TEXHUKE

2 TEITUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJOXKEHHUS  MOJIEKYISIPHO-KMHETHYECKOM  TEOPHUH  CTPOCHUs

2.1 BemecTBa. Mojienu TBEPIOTO, KUJIKOTO U ra3000pa3HOT0 COCTOSHUM BEIIECTBA.
Kpucrannnaeckue n amopgHbie Tena

20 JBuwxenne dyactuil BemiectBa. CBsS3b  CKOPOCTH  ABMXKCHUS YaCTHI[ C

' TeMieparypoil. bpoyHoBckoe nBuxenue, Iuppysus

2.3 CMaunBaHUE U KallWJUIIPHBIE SBICHUS

2.4 TeroBoe pacuiupeHue u cxxarue

2.5 TennoBoe paBHOBecHE

26 Buytpennss sHeprus. Pabota u Teromnepenada Kak CHOCOOBI HW3MEHEHUS

' BHYTpPEHHEH SHEPTHH

2.7 Buapl Temionepenaun: TEMIONPOBOAHOCTD, KOHBEKITUS, U3TYUCHHE
HarpeBanne wu oxmaxnaenue T1en. KonaudecTBo — TEIUIOTHL. Y AeNbHAs
TEIUIOEMKOCTb:

2.8
O=cm(t,~1)
3aKOH COXpaHEHUsl PHEPTrUU B TEIJIOBBIX Ipolieccax. YpaBHEHUE TEIIOBOTO
OanaHca:

29
O +0, +..=0
Ucnapenne u koHaeHcauus. V3MeHeHME BHYTPEHHEH SHEpPruyM B MpoLECCe

2.10 WUCTIapeHuss ©  KOHJAeHcanuu. Kwumenuwe KuakocTdu. VYaenbHas — TemioTa

napooOpazoBanusi: L = Q/m




2.11

BiaxxHocTh BO3ayxa

[InaBnenne wu kpuctaumzanusa. V3MeHeHHMe BHYTPEHHEH OSHEpPruM mpu

IUIABJICHUU U KpHUCTAaJIJIM3alluu. YIIGJ'IBHaH TCIIOTA I1JIaBJICHHUA:

2.12 5 Q
_}H
BHyTpeHHss sHeprus cropaHus TOILIMBA. Y JeNbHAas TEIUIOTa CrOpaHus TOIUIUBA!
2.13 qg=Q/m
2.14 [Tpunnume! padoTs! TerioBbix apurareneid. KIT/ TeroBoro qurarens
Ipaxmuueckue pabomoi
N3mepenune ynenbHOM TEIIOEMKOCTH METaUIMYECKOr0 LUIMHAPA; KOJIUYECTBA
TEIUIOTHI, MOJIYYCHHOTO BOJOM KOMHATHOW TeMIeparypbl (UKCHPOBAHHON
Macchbl, B KOTOPYIO ONYLIEH HArpeThld LWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OT/IaHHOT'O HArpeThIM LWJIWHIPOM, TOCJIE OIMYCKAaHHS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHOM BIAXXHOCTU BO3[yXa; YACIbHOM TEIJIOTHI
TJIaBJIeHUs Jibjia. ViccriemoBanrue N3MEHEHHS TEMITEPaTyPhl BOJIBI TPU Pa3IMYHBIX
YCIOBUSIX; SBICHHS TEIIOOOMEHa MPU CMEIIMBAaHUHM XOJOJHOU U
ropsiuei BOJbL; MPOIecca UCTIAPEHUS
Qu3zuueckue s61eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKEHHE U KalWJUIAPHBIC
2.16 SIBJICHUSI B TIPUPOJE, KPUCTALIBI B Mpupoje, uznydeHue ConHila, 3aMep3aHue
BOZ0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUe POCHI, TYMaHa, UHES, CHera
Texnuueckue ycmpoticmea: KanvUISPpbl, TPUMEPBI UCTIOIb30BAHMS KPUCTAILIOB,
917 KUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTyphbl, TEPMOC, CUCTEMa OTOIJICHUS
' JIOMOB, TUTPOMETPBI, TICHXPOMETp, TapoBasi TypOWHA, JIBUraTellb BHYTPEHHETO
CTOpaHUsI
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 Dnektpusanus Ten. J[Ba Buja 3NeKTpUYeCcKuX 3apsaaoB
3.2 B3aumogeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHECHHS YJICKTPHUIECKOTO 3apsaa
34 Onexktpuueckoe mnose. Hampspk€HHOCTh  AnekTpuuyeckoro mosd.  [IpuHnmn
' CYTIEPIO3HIINH MIEKTPUICCKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE)
3.5 Hocutenn »snexkrpuueckux 3apsiioB. JleicTBUE 53JIEKTpUYECKOro TONS  Ha




aneKTpudeckue 3apsbl. [[pOBOAHUKYN U JUAIEKTPUKU

[TocTostHHBIN nekTpuyeckuii TOK. JleiicTBUA 3nekTpudeckoro Toka. Cuma Toka.

Hampsoxenne.
3.6 I=q/t,U=Aq
DNEKTPUUECKOE COMPOTUBIIEHUE. Y IEIBHOE 3JIEKTPUUECKOE CONPOTUBIICHHUE:!
3.7 R =pl/S
3akon Oma 151 yaacTka snekTpudeckoit nenu: | = U/R
3.8
[TocnenoBarenbHOE COEAMHEHHE TPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenpHoe coeIMHEHNE TPOBOAHUKOB PABHOT'O COTPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 2
CwMmeniaHHble COEMHEHMSI TPOBOIHUKOB
PaGota u momHoCcTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenna:
3.11 O=I"R-t
312 OneiT Opcrena. MarHutHoe 1oJji€ NPSAMOIrO IMPOBOAHMKA € TOKOM. JInHuM
MarHUTHON MHAYKIMH
313 MaruuTHoe 1I0J€ TOCTOSSHHOIO MarHuta. B3auMonencTBHE IOCTOSIHHBIX
MarHuTOB
3.14 JleficTBHE MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM
3.15 Omnbrtel @apajnes. SABnenue anekTpoMaratuTHOW MHAYKMu. [Ipasuio Jlenma
Ipaxmuueckue pabomoi
316 W3mepeHne  2IEKTPUYECKOTO  CONPOTHBIIEHUS ~ PE3UCTOpA;  MOIIHOCTH

AJIEKTPHYECKOTO TOKA; PabOTHI AJIEKTPUIECKOTO TOKA.

I/ICCHGHOBaHI/Ie 3aBUCUMOCTH CWJIBI TOKAd, BO3HHUKAIOIICTO B IIPOBOAHUKC




(pe3ucTopsl, TaMIIO4Ka), OT HAMPSHKEHHUS HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
COIPOTHUBIICHUS OT JJIMHBI MPOBOJHUKA, IUJIOIMIAN €r0 MONEPEYHOro CEUCHUS U
YI€IbHOTO CONPOTHUBIICHUS.

[IpoBepka mpaBuna UIsl ANEKTPUUECKOTO HAMPSDKEHUS HPU TOCIEI0BATEIbHOM
COCIMHCHUM IPOBOJIHUKOB; IMpaBUja JUIsl CHUJIbI JJIEKTPUUECKOTO TOKa IpHU

napajyuieIbHOM COEIMHEHUH IMPOBOJHUKOB (PE3UCTOPHI U JITAMITOUKA)

DQusuueckue s6nlenus 8 npupooe: SIEKTPUUECKUE SABICHHS B aTMmocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE IOJIe 3eMIIH, Apei( MOIOCOB,
POJIb MATHUTHOTO TIOJISI JUTs1 J)KU3HU Ha 3eMile, TIOJISIPHOE CUSHUEC
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIepMETp, BOJBTMETP, PEOCTar,
CU€TUMK  DIIEKTPUYECKOW  DHEPTruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsl), ANEKTPUUECCKUE
MPEJOXPAaHUTENH, OSJICKTPOMArHUT, JJIEKTPOJBUTATENIb IIOCTOSHHOTO TOKA,
TeHePaTop MOCTOSHHOTO TOKa

3.19 DnekTpoMarHuTHbIC BOJHEI. [1IKaja 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBast Mmozienb cBeta. [IpsiMosinHeitHOE pacipocTpaHeHHE CBEeTa

3.21 3akoH oTpaxeHus cera. [lockoe 3epkano

3.22 [Ipenomienune cBera. 3aKOH MPEITOMIICHUS CBETA

3.23 Jucnepcus ceera

394 Jlunza. Xon nydeit B nuH3e. DokycHOe paccTrosiHue JIMH3BL. OnTHYeCcKas Cuiia

' aun3el: D = 1/F

3.25 I'na3 xak ontuueckas cuctema. Onrudyeckue npruOops
Ipaxmuueckue pabomoi
##HPar#H#l13Mepenue onTUYECKOM CHIIbl coOuparolell JHUH3BL, (OKYCHOTO
paccTosiHUsI COOMPAIONIeH JTMH3HI (IT0 CBOMCTBY PaBEHCTBA pa3MEpOB MpEAMETa
n300pakeHus], KOra MpeiIMeT PACHOJIOkKEH B JBOMHOM (OKyce), MoKazaTels

3.26 MPEIOMJIEHHUS CTEeKJIA.
#H#HPar##llccienoBanue CBOMCTBa M300pake€HUs], MOJYYECHHOTO C IMOMOIIBIO
coOuparolei TMH3bI; U3MEHEHUs (POKYCHOTO paCcCTOSIHUS ABYX CIIOKEHHBIX JINH3;
3aBUCUMOCTH YIJIa TPEJIOMJIEHUS] CBETOBOIO Jyda OT yrja MajJeHHus Ha
IpaHHIIE «BO3IYX — CTEKIIO»

397 Qusuueckue senenus 6 npupode: 3atmenuss Comnna u JlyHbl, 1BeTa Tel,

' ONTHYECKHUE SBJICHUS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28 Texunuyeckue ycmpoticmea: OYKH, TIepUCKOM, (oToammapar, ONTHYECKUE




CBETOBOJIBI

4 KBAHTOBBIE SIBJIEHU A
a1 PannoaktuBHOCTH. Anb(a-, OeTa-, ramma-usnydenus. Peakuun anbda-u Gera-
' pacrana
4.2 OmneiTel Pe3epdopaa o paccesauto anbda-yactuil. [nanerapuas Moaenb aToma
43 CocraB atomHoOr0 siapa. M3oTomsl
4.4 [Tepuon momypacnaaa aTOMHBIX siIEp
4.5 SnepHble peakiMy. 3aKOHbI COXPaHEHMSI 3apsJ0BOIO U MAaCCOBOT'O YUCEN
Quszuueckue s6leHUss 6 npupooe: eCTECTBEHHBbIM PaJUOAKTUBHBIA  (OH,
4.6 KOCMHYECKUE JIy4H, PATHOAKTUBHOC W3IyYCHHE MPHUPOTHBIX MHHEPAJIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUIN Ha OPTaHU3M YEeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYAIbHBIN JT03UMETpP, KaMepa

BI/IJ'ILCOHEI, AACpHad SHECPICTHUKA




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMTPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

» dusuka: 8-t kacc: 0a30BBINM YPOBEHb: YUCOHUK; 3-€ U3/IaHKe, TepepadboTanHoe [lepbImkuH
.M., IBanoB A.1. AxunonepHoe o0miectBo «M3aatenbetBo «IIpocBenieHuney

» ®usuka: 9-if kiacc: 6a30BbI YpOBEHb: yUEOHHK; 3-€ U3/1aHue, nepepadorannoe [leprimkun
N.M., I'yrauk E.M., IBanoB A.W. u np. AxumonepHoe o61miecTBo «3marenbcTBo
«[IpocsernieHue

®usuka: 8-if kacc: 6a30BbIi ypOBEHB: YUeOHUK; 3-€ uzianue, nepepadorannoe [lepoimkun
.M., BanoB A.W. AxunonepHoe o0miecTBo «M3aatenbetBo «IIpocBemieHuney

» ®uzuka: 9-if kiacc: 0a30BbIi ypOBeHb: yUeOHHK; 3-€ U3/aHue, nepepadorannoe [leppikun
UM., I'ytauk E.M., IBanoB A.U. u np. AkiuonepHoe o6mectBo «M3nareiabcTBo

((HpOCBeH_ICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Coopnuk 3anay no pusuke A. B. [leppimkuna

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://infourok.ru/
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