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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUs
COCTABJICHA HAa OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOM OOpa30BaTEIHHOM MPOTPAMMBI, IIPE/ICTABICHHBIX B
OI'OC 000, a Takxke ¢ yuéToM ¢eaepanbHOil paboueit mporpaMMbl BOCITUTAHUS
u Konnenmuu npenojaBanus yueObnoro npeameta «dDuznkay.

Copepxxanue mnporpaMMbl 1o (PU3MKE HAMpaBIE€HO Ha (HOPMHUPOBAHME
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYArOUIMXCS U OpPraHU3alUI0 U3YUYEHUS
(GU3UKK Ha NIeATeNbHOCTHOM OCHOBe. B mporpamme mo (usmke y4duTHIBaIOTCS
BO3MOXKHOCTH y4eOHOro npeamMera B peanmzanuu tpedoBanuii ®I'OC OO0 k
IJITAHUPYEMBIM JIMYHOCTHBIM M METaNpeIMETHBIM pe3yjbTaraM OOyueHus, a
TaKKE€ MEXKIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIETO 00pa30BaHMS.

[Iporpamma 10 (U3UKE YCTAHABIMBACT pACIpEICICHHE Y4eOHOro
MaTepualia mo rojaaMm oOyuyeHus (MO KiaccaMm), Npenjaraet MPUMEPHYIO
MOCJIEA0BATEILHOCTh H3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHS
MPEIMETHOTO COACPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yYaromInxcsl.

[Iporpamma mo ¢usuke paspaboTaHa C IEIbI0 OKa3aHUS METOJUYECKOUN
MOMOIIY YYUTENIO B CO3/IJaHUU pabodeil mporpaMMbl IO Y4eOHOMY PEIMETY .

®dusnka SABIAETCS CHUCTEMOOOpA3YIONIUM IS €CTeCTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJBbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB W SIBICHWW, HM3y4aeMbIX XHUMHEH, OMOJIOTHEH, acTPOHOMHUEH U
¢busndeckoit reorpadueii, BHOCUT BKJIAJl B €CTECTBEHHOHAYYHYIO KAapTUHY MHUpa,
npenocTaBisieT Haubosee sCHble 00paslibl NMPUMEHEHHs HAaydHOro MeEToja
MO3HAHUS, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUPE.

OnnHa u3 raBHBIX 33724 (PU3UYECKOr0o 00pa30BaHUs B CTPYKTYpe OOIIETro
oOpa3oBaHUsI COCTOUT B ()OPMHPOBAHUM €CTECTBEHHOHAYYHON T'PaMOTHOCTH U
MHTEpEca K HayKe y 00y4aromuxcsl.

N3yuenne ¢Qusuku Ha 0a30BOM ypOBHE Npearnoiaraer OBJaJCHUE
CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yOUIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCT:

e HAyYHO OOBSACHSTH SIBJICHUS;

e OIICHMBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

e UHTEPNPETUPOBATH JaHHbIE W  WCIOJIb30BaTh  HAy4HBIC
J0Ka3aTeIbCTBA JUIsl IOJTYyYEHHUS BHIBOJIOB.

[lenmn w3ydenuss pu3Mku Ha ypOBHE OCHOBHOTO 00MIero oOpa3oBaHUs
onpenenensl B KoHneniuu npenojaBanus ydyeOHoro npeamera «Dusmka» B



oOpa3oBaTenpHBIX oOpraHuzauusx Pocculickoit ®exepanuy, pearu3yroIMIUX
OCHOBHBIE 00I111€00pa30BaTeNIbHbIE POTPaMMbl, YTBEPKAEHHOW pEIICHUEM
Komnernn Munucrepctsa npocseuienus Poccuiickoin @eaepannu (IpoTOKOI OT
3 nexabps 2019 r. Ne [TK4BH).

ey uzyyenus: pusuKu:

npuoOpeTeHNe HWHTEepeca W CTPeMIICHHS OOYYaroIIUXCsl K HAyYHOMY
W3YYCHHUIO TPUPOBI, PA3BUTHE MX WHTEIJICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTAaBIEHUI O HAyyHOM METOJieé T[O3HaHUSA W
dbopMHUpOBaHUE HCCIAEAOBATEIILCKOTO OTHOUIEHUSI K OKPYXAIOIUM
SIBIICHUSIM;

(GopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTra H3y4YeHUs
OCHOB CTPOCHHsI MaTepuH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;
dbopMupoBaHUE MPEACTABICHUN O posid (PU3UKH I Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUK;

pa3BUTHE TPEACTAaBICHUA O BO3MOXKHBIX cdepax Oyayuiei
poeCCHOHATEHON NIeATeTLHOCTH, CBI3aHHOUM ¢ (PU3UKOM, OATOTOBKA
K JaJibHel1IeMy 0Oy4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTKeHHE ITHX IeJieH MporpaMMbl 1Mo (GU3MKe Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIIICHUEM CIISTYIONINUX 3a1ay:

MpUOOpETEHUE 3HAHMK O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSIX;

npuoOpeTEeHNEe YMEHUH ONMUCHIBAaTh M OOBSICHATH (PU3UYECKHE SIBICHUS
C MCTIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHU;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHIMX pacy€THBIX 3adad ¢
HCITOJIb30BAaHUEM bu3HIecKux MOJIeTIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HAOMIOJaTh NPUPOAHBIC SBICHUS W BBIMOIHSITH
OTIBITHI, TAOOPATOPHBIE PAOOTHI U SKCTICPUMEHTAILHBIE UCCIICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ UHPOpMaIen (U3NIECKOTO COACP>KaHUS,
BKJTIFOUYasi HH(OPMAIIMIO O COBPEMEHHBIX JTIOCTIKEHUSX (U3NKH, aHATN3
U KPUTHIECKOE OLICHUBAaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu  npodecCuoHaIbHON  JAESTEIBHOCTH,
CBS3aHHBIMM €  (PU3MKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSMH,
OCHOBAHHBIMU Ha JOCTIKECHUSIX (DU3UUECKON HAYKH.



Ha usyuenne ¢usuku (6a30BbIii yPOBEHB) HA YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus oTBoUTCs 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HEJIEIIO), B
8 kmacce — 68 gacoB (2 yaca B Heien0), B 9 kimacce — 102 gaca (3 yaca B HEIe10).

[Ipennaraemsiii B mporpamMme 1mo (Gu3uke rnepedeHn J1abopaTopHbIX padoT
M ONBITOB HOCHT PEKOMEHIATENbHBIM XapakTep, YYHUTENIb JelTaeT BBIOOP
npoBeaeHUsT 1a00paTOpHBIX PabOT W OMBITOB C YYETOM WHAMBHIYaIbHBIX
O0COOEHHOCTEM  00ydYarolMXcs, CIHCKAa HSKCHEPUMEHTAIbHBIX  3aJaHUi,
npeiaraéMbiX B paMKax OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa Mo (pU3HKeE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®usuka u eé posib B NO3HAHUM OKPYKAKONIIEro MHpPA.

®usuka — Hayka o npupoje. Asimenus npupoasl. Ou3nyecKue sSBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, dJIEKTPUUECKNE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIWYUHbL. VM3Mepenue ¢uznueckux BeauduH. Ouznyeckue
npuoopsl. [lorpenHocts u3mepenuil. MexayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u pgpyrue ecTeCTBEHHbIE HAyKd H3Yy4arOT MPUPOLY.
EcTtecTBeHHOHAyuYHBI METOJ MO3HAaHUA: HAOIIOJCHHUE, NTOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBIIKEHUE THUIOTE3, OKCIEPUMEHT II0 IPOBEPKE THIIOTE3,
oObsicHeHHe HabOmonaeMoro siBieHus. OnucaHue QU3NYECKUX SBJICHHUM C
IIOMOILBIO MOJEIEH.

Hemoncmpauuu.
1. MexaHu4yeckue, TeIJIOBbIE, JJIEKTPUUYECKHEe, MarHWTHBIC, CBETOBBIC
SIBJICHHUS.

2. @usnyueckue nNpubOpsl U Mpoleaypa NPSMbIX U3MEPEHUI aHATOTOBBIM
U IIU(PPOBBIM IPUOOPOM.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue 1EHbI JSICHUS KAl U3MEPUTEIBLHOTO MprUoopa.
N3mepenue paccTosiHUMN.
N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.
Ornpenenenue pa3MepoB MajbIX TEI.
N3mepeHne temnepaTypbl IpH MOMOIIU XKUJIKOCTHOTO TEPMOMETpPA H
JaTYUKa TEeMIIEpaTyphl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIMOTE3bI: JATbHOCTh MOJIETA
IapuKa, NyneHHOTo TOPU30HTANIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA
MycKa.
Paznean 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHUM BelleCTBA.
CrpoeHue BemiecTBa: aTOMbl W MOJICKYJbI, WX pa3Mepbl. OTBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTRA.

woks »n

JIBrkenne dacTtul, BemiecTBa. CBs3b CKOPOCTU JBHXKEHHUS YacTHUIl C
temrneparypoii. bpoyHoBckoe aBwkenue, nuddys3us. BzaumopaeiicTBue gacTuil
BEILIECTBA: MPUTHKEHNUE U OTTAIKUBAHHUE.

ArperatHbi€ COCTOSIHUS BEUIECTBA: CTPOCHUE ra30B, KUJKOCTEN U TBEPABIX
(kpuctamnmyeckux) Tesl. B3anMocBs3b MEXIy CBOMCTBAMH BEILIECTB B PA3HbBIX



arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OCoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmtonenne GpoyHOBCKOTO JBUYKEHUS.

2. HaGmonenue nuddysun.

3. HaOmionenue  sBieHUM, OOBIACHSIOMIMXCS — MPUTSHKEHUEM — WIIU

OTTAJIKUBAHUEM YaCTHII BEIIECTRA.

Jlabopamophule pabomot u onvimol.

1. OueHka pauameTpa aroMa METOAOM pSAI0B (C HUCIOJIb30BAHUEM

dbortorpaduii).

2. OnbITeI O HAOJIOCHUIO TETJIOBOT'O PACIIUPEHHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TTPUTSIKEHUS.

Pa3nen 3. /IBu:keHue U B3auMo/ieiicTBHeE TeJl.

MexaHnueckoe aBUXKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JABUIKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPH HEPABHOMEPHOM JIBHKEHUU. Pacuér myTtH u
BPEMEHU JBUKCHHUS.

SIBnenuie uHepHUU. 3aKOH MHEpIUU. B3anMmojelcTBue Tel Kak NpUYhHA
M3MEHEHHS] CKOpPOCTH [IBMDKEHUsI Tell. Macca Kak Mepa WHEPTHOCTH Tena.
[InoTHOCTH BemiecTBa. CBA3b IVIOTHOCTH C KOJIUYECTBOM MOJIEKYJ B €IUHHIIE
00BéMa BellecTBa.

Cuita Kak XapakTepucTuKa B3auMoaencTsus Ten. Cuia ynpyrocTy 1 3aKOH
I'yka. I3mepeHne CUitbl ¢ TOMOIIBIO JUHAMOMETPA. SIBIEHHUE TATOTEHHS U CUJa
TsokecTd. Cuila TsbKecTH Ha JApyrux IuiaHetax. Bec Ttema. HeBecoMocTs.
CroxeHune cwil, HalpaBJIEHHBIX MO OJHOM IpsiMOoM. PaBHoAeicCTBYyrOIIas CuUIl.
Cuna TpeHus. TpeHUE CKOJIBKEHHUSI W TPEeHUE TOKOsA. TpeHue B MPUPOJC U
TEXHUKE.

Hemoncmpauuu.

HabGnronenne MexaHn4eckoro IBMXKCHHS Tela.

N3mepeHne ckopoCTH MPSAMOJIIMHENHOTO JBUKEHHUS.

HaGnronenue siBneHus: MHEPIUU.

Hab6nronenne n3MeHeHnsi CKOPOCTH TPH B3aUMOJICHCTBUU TEIL.

CpaBHeHHE Macc MO B3aMMOJICHCTBUIO TEN.

CrnoxeHune CUil, HallpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnuie padbomout u onvimet.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JABWIXKEHMs (IIapuka B
AKUJKOCTH, MOJIETU AJIEKTPUUECKOTr0 aBTOMOOMJIS U TaK J1ajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHUSI OpycKa WUITU IIapuKa o
HAKJIOHHOM TIJIOCKOCTH.

A e



Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. OnbITBHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsuKeHUs (Iedopmanun)
MPY>KUHBI OT TPUIOKEHHOU CHJIBI.

5. OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCHUMOCTb CUJIbI TPEHUS CKOJIBKEHHUS
OT BEca TeJa U XapaKTepa CONPUKACAIOLIUXCS IOBEPXHOCTEN.

Paspnen 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U Ta30B.

Hanenue. CrnocoObl yMEHbUIEHUS M yBEIWYeHUs nAaBieHus. JlaBieHue
ra3a. 3aBHCHMOCTb JaBJ€HMs raza oT 00béma, Temneparypsl. llepemaua
NaBJI€HUS TBEPABIMM TEJIaMH, XUAKOCTAMU M Taszamu. 3akoH [lackans.
[THeBMaTHUeCKUE MAalIMHBL. 3aBUCUMOCTb JABJIECHUS KUAKOCTH OT TIyOWHBI.
I'mapocratuueckuit mapamokc. CooOmiaromuecss cocyabl. [ uapaBiauyeckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atmochepHoe AaBieHue. [I[puduHbl CyIeCTBOBAHUS
BO3aymHON 000mouku 3emun. Onbit Toppuuermu. M3mepenue atmochepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(EpPHOTO AAaBJIEHHUS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Tpubops! AJ1st u3MepeHus: aTMOC(HEPHOTO TaBICHUSI.

JleficTBHE )KUIKOCTH U Ta3a Ha IOrPYKEHHOE B HUX TEJO0. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JAAaBJIEHUA ra3a OT TEMIEPATYpPHI.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs: CoOCyabl.

['mnpaBnuyueckuit mpecc.

[IposiBienue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CUJIBI OT 00bEMA MOTPYKEHHOW YacTu

TE€JIa U IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BhITANIKUBAOIIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBHeE IIaBaHMs TEJ: IUIABAHKUE WUJIU MOIPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOUIEHUS IUTIOTHOCTEMN Te€Na U KUAKOCTH.

Jlabopamophuie padbomot u onvimot.

1. HMccrnenoBaHnne 3aBUCUMOCTH Beca Tella B BOJI€ OT 00bEMa NOrpyKEHHON
B KUJKOCTb YaCTH TEJA.

2. OmpeneneHue BBITAIKUMBAKOLMIEH CHIIBI, JEWCTBYIOLIEH Ha TEJNO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIbI, JIEMCTBYIOUICH Ha
TEJIO B JKUJKOCTH, OT MacChl TeIa.
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4. OnpIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAJIKHUBAOIIEH CHUIIBL,
NEHCTBYIOUIEH Ha TEIO B JKUIAKOCTH, OT OOBEMA MOTrpYyXKEHHOU B
AKUJKOCTh YaCTH T€Ja U OT IVIOTHOCTH KHJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHUE JIOAKH H
omnpenesieHne €€ rpy30MoabEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckast pabota. MOLIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs MJIOCKOCTh. IllpaBuio
paBHOBecHsl pbluara. [IpuMeHeHue mpaBuiia paBHOBECHS phlyara K OJIOKY.
«3onoroe mnpaBuino» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MbI B OBITY U TEXHHUKE.

Mexanuueckass sHeprus. KuHeTrnyeckas W TOTEHLHMAJbHAs SHEPrUs.
IIpeBpalienre OJHOTO BHJA MEXAaHUYECKOW OHEPruM B Jpyrol. 3aKoH
COXpPaHEHUS SHEPTUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepbl NpOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomut u onvimol.

1. Ompenenenue padoOThI CUIIbI TPEHUS IPU PABHOMEPHOM JBHKEHHUHU TeJa

10 TOPU30OHTAIILHOW MOBEPXHOCTH.
2. HccnenoBanue ycinoBui paBHOBECHS pblyara.
3. N3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. M3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUHU.
8 KIIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJAPHO-KUHETUYECKON TEOPUHM CTPOECHHUS
BemiecTBa. Macca u pa3mMepsl aTOMOB U MOJIEKYJ. ONBIThI, MOATBEPKIAAIOIINE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUH BeEIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ia30B, KUJKOCTEH
Y TBEPIBIX TEJl HA OCHOBE IMOJOXEHHUN MOJICKYISIPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHue U KalWUISIpHBIE siBJICHUS. TemioBoe pacliupeHue U CKaThe.

Temnepatypa. CBsizb TeMHepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHXEHUS
gactull. BHyTpeHnnss sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEH HSHEPIHH:
Telionepeaya M COBepIIeHHE  PaboTHI. Buner  Tenmonepenauu:
TETUIONPOBOJHOCTbh, KOHBEKIIMS, U3TyUYCHUE.

KommdecTtBo TemnoTel. Y AelibHas TEINIOEMKOCTE BellecTBa. TeIiooOMeH 1
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro OanaHca. IlmaBnenue wu



OTBEPJICBAHNE KPHUCTAUIMYECKUX BEIIECTB. Y IEIbHAs TEIUIOTA IUIaBICHUS.
[TapooOpazoBanue u koHneHcarus. Mcnapenue. Kunenue. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATYPbl KHIIEHUS OT aTMOC(HEPHOro
JaBJICHUS.

BiaxxHOCTB BO3aYyXA.

DHeprus TOIIMBA. Y AelbHAas TEIIOTa CrOpaHusl.

[Ipunuuner padotel TernoBbix asuratenei KIIJ[ temnoBoro nsuraresns.
TeruioBbIe ABUTATENN U 3aIUTA OKPYKAIOLIEH CPEIbI.

3aKOH COXPAaHEHMsI U PEBPALIECHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

wok BN
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9.

10.
11.
12.
13.

Ha0nronenne OpoyHOBCKOTO ABUKEHUSI.

Habmronenune nuddysun.

Habmronenne SsBIeHU CMauMBaHKS U KaMLIIPHBIX SBJICHHM.
Habmronerune TenioBoro pacimpeHus Tei.

N3meHeHne naBiieHus rasa Mnpyu U3MEHEHUH 00bEMA U HarpeBaHUU WM
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIEpaTyphl.

Bunbl Tenonepenaym.

OxnaxeHue Ipu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHur paboThl BHEIIIHUMU CHUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
HabGmronenne kumnenus.

Habmronerre mocTostHCTBA TeMIepaTyphl IPH TUTABJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomout u onvimot.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnBITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIX caxapa.
OMnBITHI 110 HAOIIOJEHUIO TETUIOBOTO PACHIUPEHUS T'a30B, KUJIKOCTCH 1
TBEPJIBIX TEIL.

Ornpenenenue JaBjeHUs BO3IyXa B OasIOHE HITIPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUSI BO3/lyXa OT €ro
00bEéMa M HArpEeBaHUS WA OXJIKICHHUS.

[IpoBepka rUMOTE3bl JHUHEHMHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHUJIKOCTU B TEPMOMETPUIECKON TPYyOKEe OT TeMIIepaTyphl.
HaOnronenne wu3MeHeHMs] BHYTPEHHEM JHEpPruM Tejia B pe3yJibTare
TeruIonepeaayu 1 paboThl BHEIITHUX CHUJL.

HccnenoBanne sBiaeHUS TEIJIOOOMEHA MPHU CMEIIMBAHUM XOJIOTHON H
ropsiueu BOJIBI.



9. OnpeneneHue KOJIUMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJAOW IMpHU
TEIUI000MEHE C HAarPeThIM METATUIMYECKUM LIMIIMHIPOM.

10. OnpeneneHue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mponecca UCIapeHusl.

12. Onpenenenne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

13. OnpenaeneHre yaeabHON TEMIOTHI TJIABJICHUS JIbIA.

Pazgen 7. JaekTpuyeckue 1 MATHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba pona snekTpuueckux 3apsaoB. BzaumoneiictBue
3apspKEHHBIX  Tell. 3akoH KyioHa (3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBHS
3apsHKEHHBIX TEJ OT BEJTMYMHBI 3apsIIOB U PACCTOSHUS MEX]TY TEJIaMH).

Dnektpuueckoe noisie. Hanpssk€HHOCTB 3iekTpudeckoro mnois. [IpuHnun
CYHEPHO3ULINY JIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu 35eKTpuieckux 3aps10B. DJIEMEHTAPHbBIN JIEKTPUUECKUI 3apsi.
Crpoenue aroma. IIpoBOAHMKM U JUANEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3aps/a.

DIJIEKTPUYECKUM TOK. YCJIOBHS CYILIECTBOBAHUSA JJIEKTPUYECKOTO TOKAa.
NcTouyHnKU MOCTOSSHHOTO TOKa. JIEHCTBHSI 3JIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAaTHUTHOE). DNEKTPUUECKUIN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiaa TokKa. OJEKTPUUECKOE HANpPsKEHUE.
ConpoTuBineHUE TPOBOJHUKA. Y IETIbHOE COMPOTUBIICHUE BellleCcTBA. 3aKoH Oma
s yyactka uenu. llocnenoBarenbHOoe W MapajuieNIbHOE COEOUHEHUE
MIPOBOJIHUKOB.

PaGota W MOIMHOCTH 3JEKTPUYECKOTO TOKa. 3akoH JIxoyms—Jlenna.
DOneKTpuYecKue Uend W MOTPEOUTENN JIIEKTPUUECKOW HHEpPruu B OBITY.
KopoTtkoe 3ambikanue.

[TocrostHHble MarHuThl. B3anmoaeldcTBME TMOCTOSHHBIX  MArHUTOB.
MarunutHoe nojie. MarouTHoe 1noJjie 3eMJId U €ro 3HaueHue JJIsl ’KU3HU Ha 3eMIIe.
OneiT Opcrega. MarHutHoe moJie 3JIeKTpUdeckoro Toka. IIpumeHeHue
ANEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MArHUTHOIO MOJS Ha NPOBOJHHUK C
TOKOM. DJIEKTPOBUTATENb ITOCTOSIHHOTO TOKA. Hcnonp3oBanne
AJIEKTPOJIBUTATEIICH B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBieHHE >IEKTPOMArHUTHOW WHAYKUuMH. [IpaBuiio
Jlenna. Dnektporenepatop. CrocoObl MOTYyYEHHUS DIEKTPUUYECKON HSHEPTHUU.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

1. DneKkTpu3anus Tel.

2. JIBa poaa 3JEKTPUYECKUX 3aPsAI0B U B3aUMOICUCTBUE 3aPSKEHHBIX TEIL.

3. YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.



e

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

DIIeKTpOoCTaTUYECKast UHAYKIHUS.

3aKOH COXPAHEHHUS INEKTPUUECKUX 3aPs/I0B.

[IpOBOIHUKY ¥ JUBJIEKTPUKHU.

MoenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSTHHOTO TOKA.

JIeHlCTBHS JIEKTPUIECKOTO TOKA.

DIIEKTPUYECKHAMN TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mMepenue cuilbl TOKa aMIIEPMETPOM.

N3MepeHne 3IeKTpUUECKOTO HANPSKEHUS! BOJIBTMETPOM.
PeocraTt 1 Mara3ud COpOTUBIICHUH.

B3aumopenicTBHE NOCTOSTHHBIX MATHUTOB.

MoenupoBaHre HEBO3MOXKHOCTH PA3AEICHUS MTOJHOCOB MATHUTA.
MoenupoBaHre MarHUTHBIX IOJIEW IIOCTOSIHHBIX MATHUTOB.
OnbIT Dpcrena.

MarauTHoOe noje ToKa. DJIEKTPOMATrHUT.

JlelicTBHE MAarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM.
DNIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.

UccnenoBanue sBIECHUS 3JIEKTPOMAarHUTHON MHIYKIHH.
OmneiTel @apanes.

3aBUCMMOCTh HANpPaBJICHUST WHIYKIIMOHHOIO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHUS.

DIIEKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomout u onvimet.

1.

SANENA

OnbITel MO HAOMIOJCHUIO AJIEKTPU3AIMK Tel WHAYKIHUEHW U TMpu
COIIPUKOCHOBEHUMU.

HUccnenoBanne IOEUCTBHUS DIEKTPUUYECKOTO IOJS HA MPOBOJHUKH U
JIVBJICKTPUKH.

COopka 1 npoBepka padOoThI JIEKTPUUYECKON LIENMU TOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenue u perynmpoBaHUE HANPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IJIOMAAd MONEPEYHOIrO
CEYEeHUs U MaTepHalIa.

IIpoBepka mpaBuWiia CIIOKEHUS HANPSDHKEHUW IPU MOCIEA0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.



9. IIpoBepka mpaBuia JJsl CWIbl TOKAa MPU NapaJUIEIbHOM COECIMHEHUU
PE3UCTOPOB.

10. OnpeneneHue padboThI JIEKTPUYECKOTO TOKA, HITYIIET0 YEPE3 PEIUCTOP.

11. OnpeneneHnue MOIIHOCTH 3JIEKTPUYECKOTO0 TOKA, BBIIEISIEMON Ha
pe3ucTope.

12. UccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIIpsSKEHMS Ha HEW.

13. Onpenenenue KIIJI narpeBarens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJICUCTBHS ITIOCTOSIHHBIX MAarHUTOB.

15. I3yueHHne MArHUTHOTO TMOJIA IOCTOSSHHBIX MarHuTOB TNPH  HX
00BEIMHEHUY U Pa3/ICIICHUU.

16. MccnenoBanne 1EMCTBHSI DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY .

17. ONBITBI, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI B3aUMOJEUCTBUS
KAaTYIIKM C TOKOM M MarHuta OT CWIbl TOKa W HANpaBJIEHUS TOKAa B
KaTyIIKE.

18. I3yueHune nelcTBUS MArHUTHOTO TOJISI HA TIPOBOJIHHUK C TOKOM.

19. KoHCTpynpoBaHue 1 u3ydyeHrue padoThl JEKTPOABUTATEIS.

20. U3mepenue KII/I anmekTpoaBUrareibHOM yCTaHOBKH.

21. OnBITEl 1O UCCIAEOOBAHUIO SIBIICHUSI SJIEKTPOMATHUTHOW HMHIYKIUU:
HCCIIEJOBAHNE W3MEHEHUI 3HAYEHWsI U HAIPABIICHUS UHAYKLIHWOHHOIO

TOKA.
9 KUIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nBMXeHUe. MartepuanpHas Touka. Cucrema otcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOT0 IBWKEHUS. PaBHOMEpHOE NpSMOJIMHEWHOE
newxeHue. HepaBHomepHoe mnpsmonuHenHoe aBwkeHune. CpenHsas U
MTHOBEHHAsi CKOPOCTH Tejla IIPU HEPAaBHOMEPHOM JIBHIKECHUU.

Yckopenue. PaBHOyckOpeHHOE TNpsiMOiIMHEHOe aBrkeHue. CBOOOIHOE
nageHue. OnbIThl ["anuies.

PaBHOMEpHOE nBUKEHUE MO OKpY)HOCTU. [lepuos n yactora oOpanieHus.
JIuHeiHas u yrioBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBpiii 3akoH HeroTona. Bropor 3akoH Herorona. Tperuit 3akoH
Herorona. [IpuHuun cyneprno3uiuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbXKEHHS,
CUJIa TPEHUS MTOKOs, IPYTHUE BUABI TPEHUS.



Cuna TsDKECTH M 3aKOH BCEMUPHOTO TSATOTEHMsI. Y CKOpEHHE CBOOOJHOIO
najgenus. JIBmwxenne maHeT BOkpyr CoisHna. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs n neperpysku.

PaBHOBecue marepuanbHO# TOUKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBecue
TBEPAOrO Tejla C 3aKpEIUIEHHOM OChl0 BpamieHus. MomeHT cuibl. LleHTp
TSIKECTH.

Nmnyinece Tena. U3menenne nmnyibea. MMiynsc cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTMBHOE ABMKEHHE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cun TskecTd, YNpyrocTw,
TpeHust. CBA3b SHEpruu U padoThl. [loTeHIManpHas SHEprus Teja, MOJHATOrO
HaJl TOBEPXHOCTBIO 3emMiM. [loTeHumanbHass JHEpPrus CKaTou IPYKUHBIL.
Kunernueckas sneprus. Teopema 0 KHHETUUECKON YHEPTUU. 3aKOH COXPAHECHUS
MEXaHUYECKON SHEPTUU.

Hemoncmpauyuu.

1. HabnroneHne MeXaHMYECKOTO JBMKEHHUS Tella OTHOCUTENIBHO Pa3HbIX

TEeJI OTCUETA.

2. CpaBHeHHE IyTE€Hl M TPACKTOPUN IBUKEHUS OAHOTO M TOrO K€ Teia
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH U YCKOPEHUS IPSIMOJIMHEWHOTO IBUYKEHUS.
Hccnenoanne Npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue nBM>KEHUS Tella 10 OKPYKHOCTH.

AR S

HaGnronenne MexaHWYEeCKUX SBICHUH, NPOUCXOIANMX B CHUCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU

OTHOCHUTEJIbHO KaOnuHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJIa OT MAcChl Tejia U JCHCTBYIONICH HA HETO
CHUJIBL.

8. HaOmronenue paBeHCTBA CHIT TPU B3aMMOJICHCTBHUH TEII.

9. HM3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya ummnyJsbca Npu B3aUMOJICHCTBUH TET.

11. [IpeoOpa3oBaHus SHEPTUU NPU B3aUMOJICUCTBUU TEI.

12. CoxpaHeHue UMITYJIbCca MPU HEYTIPYTOM B3aUMOICHCTBUM.

13. CoxpaHeHre UMITYJIbCa MPU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.

14. HabmtoieHne peakTUBHOTO JIBUXKEHHUS.

15. CoxpaHeHre MEXaHUYECKOM SHEPrUu PpHU CBOOOTHOM MaJICHUU.

16. CoxpaHeHHEe MEXaHMYECKOW OHHEPruM TMpU JBIKCHUU Tejla MOJ
JNEHUCTBUEM IIPYKUHBI.

Jlabopamopnuie padbomot u onvimot.



1. KoHcTpyupoBaHu€e TpakTa JJig pa3roHa U JaJlbHEHIIEr0 PaBHOMEPHOIO
JIBIDKCHUS TIApUKA U TEJIEHKKH.

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBKECHHSI OpyCKa WIIH JTBHKCHUS
IapuKa 1Mo HaKJIOHHOU IUIOCKOCTH.

3. OmnpezneneHue yCKOpPEHUs Tejla MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM IUIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH MyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
JBMO)KEHUM 0€3 Ha4aJIbHON CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JABUKEHUU 0e€3
HAaYaJIbHOM CKOPOCTH MYTH OTHOCATCA KAaK pAX HEYETHBIX YMCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

6. HMccrnegoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

7. Omnpenenenne k03PGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. OmnpenenieHne )KECTKOCTU MPYKUHBI.

9. OmnpexneneHue pabOTHI CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeJa
10 TOPU3OHTAIBHON MOBEPXHOCTH.

10. Onpenenenue padbOTHl CUJIBI YNPYTOCTH TMPU TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJABMXKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3akoHa COXpaHEHUS DHEPTUH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

Konebarensnoe paBuwxenne. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHMIA:
[IEpUOJI, YacToTa, aMIUIUTyAa. MaremMaTudecKuii U IPYKUHHBIM MAasTHUKHU.
[IpeBpalenrie sHEprun Mpy KojaedaTeIbHOM ABUKECHUU.

3aryxatomue  KosneOaHusd. BbIHYXJeHHble  KosiebaHusi.  Pe3oHnaHc.
Mexanuueckne BoJIHbL. (CBOWCTBA MEXaHWYECKHWX BOJH. [lpomonbHble U
MonepeyHbie BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacHpOCTPaHEHHUS.
MexaHnuecKue BOJIHbI B TBEPJOM TENE, CEICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicOTa ToHA. OTpaxeHue 3Byka. MHdpa3Byk u
yIBTPa3BYK.

Hemoncmpayuu.
1. HaOmronenue koseOaHMil TEN MOA AEHCTBUEM CHIIBI TSDKECTH W CHIIBI
yIPYTOCTH.

Hab6nronenue xonebaHuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnronenue BIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpanenre npoAoIbHBIX U MONEPEYHBIX BOJIH (HAa MOJIEIH).
Habmto1eHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.
AKyCTHYECKHI PE30HAHC.

AR



Jlabopamopnuie padbomost u onvimet.

1. OmpeneneHue 4YacTOThl W Iepuoja KoJieOaHUM MaTeMaTH4eCKOro
MasiTHUKA.

2. OmpeneneHue 4acTOTHI U MEPUOJIa KOJIeOaHUI MPYKMHHOTO MasiTHUKA.
WccnenoBanue 3aBUCMMOCTH IepuoAa KoieOaHW TMOABEIIEHHOTO K
HUTHU Tpy3a OT JJIMHBI HUTH.

4. HccrnenoBaHue 3aBUCMMOCTH NEpHOJa KOJEOAHMM NPy KUHHOTO
MasiTHUKA OT MacChl rpy3a.

5. IlpoBepka He3aBUCHMOCTH TIEpHOJia KOJIeOaHUI Tpy3a, MOABEIICHHOTO
K HUTH, OT MacChl rpy3a.

6. ONbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TIepuOaa KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOTHOTO MaIeHUS.

Pazgea 10. DnekTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DJEKTPOMArHUTHOE  TMOJEe. ODJIEKTPOMAarHUTHbIE BOJHBL.  (CBOMCTBa
AJIEKTPOMArHuTHHIX BOJH. [llkama sneKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DneKTpoMarHuTHas npupojaa cBera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOICTBa 2JEKTPOMATrHUTHBIX BOJIH.

2. BounHOBBIE CBOICTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOUIBHOTO

tenedona.

Paznen 11. CBeToBble sIBJICHUA.

JlyueBas  mopenp  cBera. HMcrounukm  cBera.  I[IpsMosmnHeirnoe
pactipoctpaneHue cBeta. 3atMeHuss Connua u JlyHel. OtpaxeHue CcBerta.
[Inockoe 3epkano. 3aKOH OTPaKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpesioMmjieHUusi cBeta. llonHOe BHyTpeHHEe
oTpaxkeHWe cBeTa. Mcmosib30BaHWE TMIOJTHOTO BHYTPEHHEIO OTPAKECHHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xox nyuedr B naumnH3e. OnTtuyeckas cucremMa ¢oToanmapara,
MUKpOCKONa W Tejeckomna. ['1a3 kak onTudeckas cucteMa. bim3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Onwitel HetoToHa. CrioxeHue
CIIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.



[IpssMonMHEHOE pacipOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[Toyuyenue n300pakeHUil B IIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.

Onrtuyeckuil CBETOBO/I.

Xon myuel B coOuparolieit JInH3e.

XO0J Ty4der B pacCEeUBAIOLIEH JIMH3E.

[Tomydenune n300pakxeHUid ¢ TOMOIIBIO JIUH3.

9. Ilpunuun nevictBus Goroanmnapara, MUKPOCKOIIA U TEIECKOTA.

10. Monens riaaza.

11. Paznoxxenue 0eaoro cBera B CHEKTP.

12. [TomydeHnue 6enoro cBeTa npu CI0KEHUU CBETA PA3HbIX LIBETOB.

Jlabopamophuie pabomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOIO JIyda OT yrIJia
naJCHUs.

2. M3ydeHue xapakTepUCTUK N300paKeHHsI MPEIMETA B IIJIOCKOM 3€pKaJle.
HccenenoBanre 3aBUCUMOCTH yIjla NPEJIOMIICHHS] CBETOBOTO Jyda OT
yIJla MaICHUs] Ha TPAHULE «BO3IYX—CTEKIIO».

4. TlonmydeHue n300pakeHHI ¢ MOMOIIBbIO COOUPAIOIEH JTHUH3BI.
Onpenenenue  (QOKYCHOTO  pacCTOSIHUA M ONTHYECKOW  CHIIBI
coOuparonen JTUH3HI.

OMnBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmBITHI 110 BOCTIPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOJCHUU Yepes
[[BETOBbIC (PUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pezepdopaa u miianerapnas mozaens aroma. Monens aroma bopa.

Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHeuaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Allb(a, 6eTa- u ramma-usnydenusi. CTpoeHre aTOMHOTO
anpa. HykioHHas wonens aroMHoro sapa. M3oronsl. PannoakTuBHbIE
npeBpatenus. [lepuon nomypacnana aTOMHBIX S1Ep.

SAnepHble peakuuu. 3aKOHbI COXpPaHEHUS 3apsSJ0BOTO U MacCOBOIO YHCEIL.
DOHeprus CBsI3U aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus anep. crounuku sneprun ConHIa U 3BE3I.

SAnepHas sHepretuka. JIeMCTBUA PagUOAKTUBHBIX M3JIyYCHUN Ha >KUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CroexTpbl U3MTy4YEHUS U MOTJIOIEHUS.

2. CnexTpsl pa3au4HbIX Ia30B.

i A A



3. CnekTtp BoAOpoJa.

4. Habmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3TyYEHUN.

6. Perucrtpanus uzmydeHus MpUPOTHBIX MHHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomout u onvimot.

1. HaOmtoeHue CIIOMIHBIX U JTUHEHYAThIX CIIEKTPOB U3TyUYEHUS.

2. HccrnenoBaHue TPeKOB: U3MEPEHUE SHEPTUU YACTHIIBI [0 TOPMO3HOMY

myTH (110 dhoTorpadusim).

3. W3mepeHnue paanoakTuBHOIO (oHA.

IToBTOpPHUTEIHLHO-00001IAIOIIIUI MOIYJIb.

[ToBTOpHUTETHEHO-0000TIAOIIINIA MOJYJIb npeaHa3HaYeH TUTSt
CUCTEMATU3allMM M O0O0OOIIEHWs MPEAMETHOrO COJEpKaHUS U OIbITa
JeSITeIbHOCTH, MTPUOOPETEHHOTO MPU U3YYEHHH BCETO Kypca (U3MKH, a TaKKe
JUISL TIOJTOTOBKM K OCHOBHOMY TOCYJIApPCTBEHHOMY 3K3aMEHY IO (U3UKE IS
oOyyJarommxcsi, BRBIOpaBIIMX 3TOT YU€OHBIN MTpeaMET.

[Ipn u3ydyeHHM JAHHOTO MOJYJIA PEATU3YIOTCS M CHCTEMATH3UPYIOTCS
BUJIbl JIESTENBHOCTH, HA OCHOBE KOTOPBIX OOECIEYMBAETCA JIOCTUKEHUE
MPEAMETHBIX M METANpPEeJIMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHUS,
(dbopMHpyeTCsl €CTEeCTBEHHOHAay4YHasi FPAMOTHOCTh: OCBOEHHE HAYYHBIX METOIOB
MCCJIEI0BAHMS SIBICHUN MPUPOJIbI U TEXHUKHU, OBJIAJACHUE YMEHUSIMU OOBICHATH
(du3nuecKue ABJICHUS, TPUMEHSS MMOTYUYEHHbIE 3HAHMS, PEllaTh 3a7a4yl, B TOM
YKCJIE KAYECTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHnunuanbHO  JEATEIBHOCTHBIA  XapakTep  JAaHHOrO  pasfena
peanusyeTcs 3a CUET TOro, UTO 00yYaroUIMecs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM TIpeJiaraeTcsi:

Ha OCHOBE IMOJYYEHHBIX 3HAHWUW pACIO3HABAaTh M HAYYHO OOBSICHITH
buznyeckue SBICHUS B OKPY>KaIOIIEH MPUpPOJIe U MOBCEAHEBHOMN KU3HMU;

UCIIOJIb30BaTh HAY4YHBbIE METOJbI UCCIEAOBaHUS (U3HUECKUX SBICHUM, B
TOM YHCJIE U1 POBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSACHATh HayYHbIE OCHOBBI HamOoJiee BAXKHBIX JTOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTHI, HAmpuMep, NPAKTUYECKOIO0  HMCHOJb30BaHUS  Pa3IMYHBIX
MCTOYHHMKOB SHEPIMM Ha OCHOBE 3aKOHA NPEBPAILECHHS M COXPAHEHMS BCEX
M3BECTHBIX BUIOB YHEPTUHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUASA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO 00mero o0pa3oBaHUs

HaIlpaBJICHO Ha OJOCTHIKCHHUC JTNMYHOCTHBIX, MCTAIIPCIMCTHBIX MW IIPCAMCTHBIX
O6p330BaT€JIBHI>IX PE3YJIbTATOB.

B pesynbrare wu3ydeHuss (U3MKA Ha YpPOBHE OCHOBHOTO OOIIEro

oOpazoBaHus y o0yyaroierocst 0y 1yT copMUpPOBaHbI CIETYIONINE TUYHOCTHBIC
pE3yNbTaThl B YACTH:

1) IATPHOTHYECKOT0 BOCIIUTAHUS:

- IPOSIBIICHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
(bu3nuecKol HayKu;

- IEGHHOCTHOE OTHOIIEHHUE K JOCTIKEHUSAM POCCUHUCKUX YUEHBIX-(DU3UKOB;
2) rpakIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

- TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B 00CY>KJIEHUU OOIIECTBEHHO 3HAYNMBIX
U OTHYECKUX TPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JNOCTHXKEHUU (PU3UKH;

- OCO3HAaHHE BAXHOCTU MOPAIbHO-3TUYECKUX MPHUHIIUIIOB B JEATEIHHOCTU
YYE€HOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCTIPUSITHE ICTETUYECKUX KauyecTB (PU3MUECKON HAYKHU: €€ TapMOHUIHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMA:

- OCO3HAaHUE LEHHOCTU (PU3UUECKOW HAyKH KaK MOIIHOIO HHCTPYMEHTa
MO3HAHUS MUPa, OCHOBBI Pa3BUTHSI TEXHOJIOT M, BaKHEUIIIEH COCTABIIAIONICH
KYJIbTYPHI,

- pa3BUTHE HAy4YHOH JIOOO3HATENIBHOCTH, MHTEpPECA K HCCIEAOBATENIbCKOM
JesITeIbHOCTH;

5) <¢opMupoBaHus  KYJbTYPHI 3I0POBbSI M  3MOLMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXKHOCTU MpaBuJl O€30MacHOrO MOBEICHHUS Ha
TpaHCIIOPTE, HA JOPOrax, C JIEKTPUYECKUM U TEIUIOBBIM 000PY0BaHHEM B
JIOMAIIIHUX yCIIOBUSX;

- c(hopMUpPOBAHHOCTh HaBBIKA pedIieKCUM, MPU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TAaKOI'o e MpaBa y APyroro 4eaoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:



e - AKTUBHOE yYacTH€ B DPEIICHUHU MPAKTUUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa3oBaTeIbHOM OpraHu3ald, TopoAa, Kpas) TEXHOJOTHUYECKON U
COIMAJIbHOW HAIPABIECHHOCTH, TPEOYIOMMX B TOM YHCIE U (DU3UIECKUX
3HAHUM;

e - MHTEpEC K MPAKTUYECKOMY M3y4YeHUIO Mpodeccuii, CBI3aHHBIX C (U3UKOM;

e 7) 3K0JIOTNY€CKOT0 BOCIIUTAHMS:

e - OpUEHTAIMS HAa NMPUMEHEHUE (QUBMYECKUX 3HAHUU JJIs PEIICHUs 3a]ay B
00JIacTH OKpYKalollle cpejpl, MIAHUPOBAHUS MOCTYNKOB M OLEHKU HX
BO3MOXHBIX ITOCIIEICTBUN JIJI1 OKPYKAIOIIEH CPEbI;

e - OCO3HaHHE TJIO0ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTeH UX
pelieHus;

e §8) ajanTanuM K U3MEHSIOIMIUMCS YCJIOBUSAM COLMAIBLHOM U NMPUPOIHOM
cpenabl:

e - TOTPeOHOCTh BO B3aWMOJICHCTBHUU TIPH BBIMOJHCHUH HCCIICIOBAHUN U
MIPOEKTOB (PU3MYECKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM

APYTHX,

e - TOBBIINICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUYECKYIO
NEeATENbHOCTD;

e - 1OTpeOHOCT, B (GOPMHPOBAHUM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyIUpoBaTh HUJEH, TMOHATHS, THUIOTE3bl O (U3NUYECKUX OOBEKTax u
SIBJICHUSX;

e - oOco3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH B

obnactu GU3HKY;

e - IUIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHHH HOBBIX (DHU3MUECKHUX
3HAHUU;

e - CTpPEMJICHHE aHAITM3UPOBATH M BBISBIISATH B3aUMOCBSI3U PUPOJIBI, 0OIIECTBA
¥ SKOHOMUKH, B TOM YHCJIE C HCITOJIb30BaHUEM (DM3HUSCKUX 3HAHUIA;

e - OIICHKA CBOMX JCWCTBHN C Y4Y€TOM BIUSHHUS Ha OKPYKAIOIIYIO Cpeidy,
BO3MOJKHBIX TJI00ATBHBIX MTOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBOCHHS TporpaMMbl MO (U3UKEe Ha YPOBHE OCHOBHOTO
obmero  oOpa3zoBanust y  oOyuaromerocss  OyayT  chOpMHpPOBaHbI
MeTanpeaMeTHbIe pe3yJabTaThl, BKJTFOYAFOIIUC TI03HABATEJIbHBIC
yYHUBEpCaabHbIe YYCOHbIC JCHCTBHS, KOMMYHHUKATHBHBIC YHHBEPCAIbHBIC
ydeOHbIC JCHCTBYS, PETYJISTUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS.



Ilo3naBaTesbHbIe YHUBEPCAIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble 1ornueckue aeiicTBUs:

e BBIIBIATh W XapaKTEPHU30BaTh CYIIECTBEHHbIE MNPU3HAKH OOBEKTOB
(s1BNIEHUI );

e YCTAHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KJIacCU(PUKAIUHU, OCHOBAHUS
1St 000OIIEHUSI U CPABHEHUS;

e BBIBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B pPacCMaTPUBAEMBIX
dakTax, AAaHHBIX W HAONIOACHUSIX, OTHOCSMIMXCS K (HU3UIECKUM
SIBJICHUSIM;

e BBISBIISITH IPUYMHHO-CJICACTBEHHBIE CBSI3U MPU U3YUYEHUU (HU3UUECKUX
SBJICHMA W TPOIECCOB, JeJaTh BBIBOJABI C  HMCIOJb30BAaHUEM
JIETYKTUBHBIX W WHIYKTUBHBIX YMO3AKITIOUCHUH, BBIIBUTATh THIIOTE3bI
0 B3aUMOCBS35X (PU3MUECKUX BEJINYNH;

e CaMOCTOSATEIIPHO BBIOMPATH CHOCOO pEIIeHUs y4eOHOW (u3MIecKon
3aa4n (CpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHHUS, BEIOOP Hanboiee
MOJIXOISIIETO ¢ YYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTelbCcKne 1eiiCTBUS:

e UCIIOJIb30BaTh  BOMPOCHl KaK  HUCCJIENOBATEIbCKHA  WHCTPYMEHT
MO3HAHUS;

e TIPOBOJUTH IO CAMOCTOSITETFHO COCTABICHHOMY IUIaHY  OIIBIT,
HECJIOKHBIN (DU3UYECKUN SKCIEPUMEHT, HEOOJBIIOE HCCIEI0BAHKE
(U3UIECKOTO SIBJICHUS,

e OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ CCIIEIOBAHUS UITU DKCIIEPUMEHTA;

e CaMOCTOATENIbHO  (opMynupoBaTh OOOOIIEHUS W  BBIBOALI IO
pe3ynbTaTaM NpOoBEAEHHOTO HAOIIOCHHS, OIIBITA, HCCICAOBAHNS;

e TIPOTHO3UPOBATH BO3MOXKHOE JaibHElIIee pa3BUTHE (HU3HUESCKUX
IIPOLIECCOB, a TaKXK€ BBIJABUTATh MPEANOJIOXKEHUS 00 WX Pa3BUTHH B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

e TIPUMEHSTH PA3THYHBIE METOJIbI, HHCTPYMEHTHI M 3alPOCHI TIPH TTOUCKE
1 oTOOpe MH(POPMAIIUK WIIW JAHHBIX C YIETOM MPEAJIOKEHHON yIeOHOU
busnueckoit 3a1a4u;

e AHAJIM3UPOBATH, CHUCTEMAaTHU3HPOBATH u UHTEPIPETUPOBATH
UH()OPMAITUIO PA3TUIHBIX BUIOB M ()OPM MIPEACTABICHIS;



e CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (OpMy TpencTaBiIeHUs
vHpoOpMaIMu W WIUIIOCTPUPOBATH peElIaeMble 3a/laud HECI0XHBIMHU
CXeMaMu, ThuarpaMmmamMu, HHOU rpaduKoi U MX KOMOMHAIIMSIMHU.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHSA:

e B X0j€ 00CyX/IeHHs yueOHOTO MaTepuaia, pe3yJbTaToB T1a0OpaTOPHBIX
paboT U MPOEKTOR 3aJ1aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIaeMOU TeMbI
Y BBICKA3bIBaTh UJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a4d U MO ACPKaHUE
Oy1aro)ke1aTeIbHOCTH OOIIEHNS;

e COIIOCTaBIIATbH CBOU CYXIEHUA C CYXICHUSMU JIPYyTHMX YYAaCTHUKOB
auanora, OOHapy»XUBaTh pa3Iuyue U CXOACTBO MMO3UIINA;

e BBIPAXaThb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

e IMyOJIMYHO MPEACTABIATH PE3yJbTaThl BBIMOJHEHHOTO (PU3NUECKOTO
OMbITa (AKCIEPUMEHTA, UCCIICIOBAHUS, IIPOCKTA);

e IIOHUMaTh M  HCIOJIb30BAaTh IPEUMYIIECTBA KOMaHIHOW U
UHAUBUIYAbHOM paOOThl MPU PELUIEHUH KOHKPETHOH (u3nyeckon
poOJIEMBI;

e IMpPUHHMMATh II€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBATH
JIEUCTBUA TIO €€ JOCTHKEHUIO: pacHpelesaTh poyH, O0O0CYyXIaTh
IpOLIECCHl U PE3yJIbTaThl COBMECTHOW paldoThl, 0000IIaTh MHEHUs
HECKOJBbKUX JIFOACH;

e BBINOJHATH CBOIO YacTh PabOTHI, JOCTUTasi KAUECTBEHHOrO pe3yJsibTaTa
[0 CBOEMY HAIpaBJICHUIO U KOOPJIWHUPYS CBOU ACHCTBUS C JIPYTHUMHU
YJieHaMU KOMaH/Ibl;

e OIICHMBATh KaUY€CTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(DOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerJIﬂTHBHLIe YHuBEpPCaJAbHLIC y‘leﬁﬂble HeﬁCTBHH

Camoopranu3anus:

e BBISBIISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIMIX, TPEOYIOUTUX
JUTS petieHus: GU3NYECKUX 3HAHUM;

e OpPHUCHTHUPOBATHCS B PA3IUYHBIX TOAXOJaX NPHUHATHUS PEHICHUN
(MHOUMBHyaTbHOE, MPUHITUE PELICHUS B TPYIINE, IPUHATHE PEIICHUI
TPYIION);

e CaMOCTOSITEJIbHO COCTaBJIATh AJNTOPUTM pelleHus (PU3NYecKoi 3aaauu
WM T[UIaHA MCCIENOBAHUSA C YYETOM HUMEIOIIHUXCS PECYpCOB U
COOCTBEHHBIX  BO3MOXKHOCTEM, apryMEHTHUpPOBATh MpejjiaracMblie
BAPHUAHTHI PELICHHUI;



ACJIaTh BBI60p )41 6paTB OTBCTCTBCHHOCTD 3a PCIICHHC.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh AaJEKBATHYIO OLEHKY CHUTyallud M [pearate IulaH eé€
M3MEHEHHS;

OOBSCHATh TMPUYUHBI JOCTHXKEHUS (HEHOCTHUIKEHHUsS) pE3yJIbTaTOB
NEeSITEeNbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBHKI B JICATEIILHOCTH (B TOM UKCJIE B XOJ1 BHITIOJHEHHUS
¢u3nyeckoro HCCIeAOBaHUS WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITEIHCTB, U3MEHMBIIMXCA CUTYaIlud, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYIHOCTEW;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa L€ U YCIOBUSIM;

CTaBUTh c€0s1 HA MECTO APYIroOro YeJIOBeKa B XOJ€ CIOpa WIH JUCKYCCUU
Ha Hay4YHYIO TeMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTrOTo;
NpU3HABATh CBOE MPABO HA OIIMOKY MPH PEIIeHUH (PU3NUYECKHX 3a7ad
WIN B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTrOTO.

NPEAMETHBIE PE3YJIbTATBI

K koniy oOydenuss B 7 Kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpakaTh CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHHM:

UCIIOJIb30BaTh TOHATHSA: (U3UYECKUE W XUMHUYCCKUE SBIICHUS,
HAOJIFOICHHE, DKCIICPUMEHT, MOJIENb, TUITOTE3a, SAUHUIIBI (PU3HIECKHIX
BEJTMYMH, aTOM, MOJICKYJIa, arperaTHbIC COCTOSIHHSI BeIIecTBa (TBEPIOE,
KUJKOE, Tra3000pa3HOe), MEXaHHMYEeCKOe JIBIKCHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYIOIIASL
cuma, gepopmanus  (ympyras, —IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

pasznuyath siBieHus (Iud@y3us, TEIIOBOE IBIKCHUE YaCTHI] BEIIECTBRA,
pPaBHOMEpPHOE [BIIKCHHE, HEpPaBHOMEPHOC JBHIKEHHE, WHEPIHS,
B3aMMOJICHCTBHE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHOW OCBIO
BpalllCHMS, Tepefava JaBJIeHUS TBEPABIMH TEJIaMH, >KUIKOCTSIMH W
razamu, arMmoc(epHoe JaBICHUE, IUTABAaHWUE TEJ, IPEBPAIICHUS
MEXaHUYECKON SHEPIHH) MO OMMCAHUI0 X XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JICMOHCTPHUPYIOIIMX JaHHOE (PU3UUecKOe SBJICHHUCE;,
pacro3HaBaTh IPOSBICHUE M3YYCHHBIX (U3MYECKUX SBICHHH B
OKpYJKaloleM MHUpPE, B TOM 4Huclie (U3UYECKUE SBJICHHS B TIPUPOJIC:
MPUMEPHI IBIKEHUS ¢ PA3IMYHBIMU CKOPOCTSMH B )KHBOW M HEKHBOU
pUpoie, ACHCTBUEC CHIIBI TPEHHUS B TPHUPOJC W TEXHHUKE, BIHSHHUC



aTMOC(EpHOro JaBJjeHUS Ha KUBOW OpPraHu3M, IIaBaHUE PbIO, pbryaru
B TeJ€ YeJOBEKa, MPU 3TOM MEPEeBOAMTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJICTISTh CYIIICCTBEHHBIC CBOMCTBA (MMPU3HAKHN) (DU3UIECKUX
SIBJICHUM;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel U (PU3UYECKHE SIBIICHUA,
UCTIONB3Yyd (U3MYECKUE BEIUYUHBI (Macca, O00BEM, IIJIOTHOCTh
BELIECTBA, BpEM, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTb, CHJIa YIIPYTOCTH,
CUJIa TSKECTH, BEC Tella, CWIAa TPEHMs, JaBjieHne (TBEPIOro Tena,
KUJKOCTH, Ta3a), BBITAJKUBAIONIAS CHWJIA, MeXaHW4eckas paboTa,
MOIIIHOCTh, IJIEYO CHJIBI, MOMEHT CHUJIbI, KO3(p(UIHUEHT TMOJIE3HOr0
JNEUCTBUSI MEXaHU3MOB, KUHETHYECKasl M MTOTEHIIUAJIbHAS SHEPIHs ), IPU
ONMKMCAHUM MPAaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYHH, UX 0003HAYEHUS U €AUHUITBI (PU3NYECKUX BEJTUYHH, HAXOIUTh
(dbopMyIIbl, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIIMYUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH rpaMKK U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX
BEJINYUH;

XapaKTEepHU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SIBJIECHUS M IPOLIECCHI,
UCIIOJIb3Y4 MPABUIIA CIIOKEHUS CUJI (BAOJIb OAHOM MpsAMOii), 3aKoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpPaBWIO pPAaBHOBECHUS pbluara
(6;moka), «30JI0TOE TMPaBWIO» MEXaHWKH, 3aKOH COXpPaHCHHS
MEXaHUYECKON 3HEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATHh (DpU3MYECKUE SBICHUS, MPOIECCH W CBOMCTBA TEl, B TOM
YUCJIE M B KOHTEKCTE CHUTyallMil MNPAaKTUKOOPUEHTHPOBAHHOTO
XapakTepa: BBISBIATh NPUYUHHO-CJICJACTBEHHBIE CBSI3H, CTPOUTH
00BsiCHEHHE U3 1—2 JOTrMYecKUX IaroB ¢ OMopod Ha |—2 M3yuyeHHBIX
CBOMCTBA  (DUBMYECKUX  SIBJICHUHM, (PU3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacy€THbIE 3aJayd B 1—2 NENCTBUS, HUCHOJB3ys 3aKOHBI U
dbopmyIibl, cBsi3biBarole (GU3NYECKUE BEIIMUMHBI: HA OCHOBE aHau3a
YCIOBHSI  3aJa4d  3alMChIBaTh KPAaTKOE YCIOBHE, MOACTAaBISATh
¢usnueckre BeIUYUHBI B (OPMYJIBI M MPOBOJUTH PACUETHI, HAXOIUTh
CIIPaBOYHBIE JaHHBIC, HEOOXOAUMBIC ISl PEIIeHUs 3aJad, OICHUBATH
PEANMCTUYHOCTD NOJYYEHHOU (PU3NYECKON BETUYUHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOLIU
¢u3nUeCKMX METOJI0OB, B OINHCAHWHM WCCICIOBAHUS  BBIICIATH
IpOBEPSIEMOE IIPEATOIOKEHNE (rumotesy), pa3nyaTh u



UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ysIbTaT, HAXOAUTh OIIUOKHU B X0JI€
OTIBITA, JIEJIaTh BBIBOJIBI 10 €TO PE3YJIbTaTaM;

NPOBOAMUTH OIBITHl 1O HAOMIONCHUIO (U3NYECKUX SBICHUA WIH
¢usnueckux  CBOWCTB  Tel:  (opmMymupoBaTh  MPOBEpSIEMbIC
NPEANnoioXKeHus, cobupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOIO
000py/I0OBaHMs, 3aMTUCHIBATH X0/ OIBITa U (POPMYITHPOBATH BHIBOBI;
BBITIOHITH MPSIMBIE W3MEPEHUS] PACCTOSIHHS, BPEMEHH, MAacChl Tela,
00bEMa, CHJIBI M TEeMIepaTyphl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U
u(pOBBIX TPHOOPOB, 3aMKUCHIBATH IMOKAa3aHUS MPUOOPOB C YUETOM
3a/TaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OAHOU (PM3UUECKON BETUUHHBI
OT JIPYTOi C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MyTH
PaBHOMEPHO ABMXKYIIETOCS Tela OT BPEMEHH IBWIKEHUS Tella, CHJIbI
TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEM
TE€J ¥ HE3aBUCUMOCTH CUJIbI TPEHHMSI OT IUIOIIA/IA COMPUKOCHOBEHHUS TE,
CUJIBI YIIPYTOCTH OT YJIJIMHEHUS MPY>KUHBI, BBITATKUBAIONIEH CHUJIBI OT
00béMa MOrpyKEHHONW YacTH Tejla W OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeNla, OT TIJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJO, YCIOBUM TJIABAHUS TEJl, YCIOBUM paBHOBECHS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHU Y4YEOHOTO HCCIIEIOBaHMUS,
coOMpaTh YCTAHOBKY U BBITIOJNHSATH U3MEPEHUS, CIACAYS MPEAT0KEHHOMY
iaHy, (UKCUPOBATh  pE3ydbTaTbl  MOJYyYEHHOM  3aBUCHUMOCTHU
(Gu3MUeCKX BEIMYUH B BHJIC TMPEUIOKEHHBIX TAaOIUI[ U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBaHUS;

NPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3UYECKHX BETUYHMH (IUIOTHOCTH
BEIIECTBA JKUJKOCTH M TBEPAOrO TeNa, CHJIa TPEHHS CKOJIBKECHHS,
JaBJICHUE BO3JyXa, BHITAIKUBAIONIAS CWIa, JCHCTBYIOIIas Ha
NOTPY>KEHHOE B JKHJIKOCTh TeJO, KOAD(PHUIIMEHT MOJIE3HOTO ACHCTBUS
IPOCTBIX MEXAHU3MOB), CJeAys MNPEIOKEHHON HWHCTPYKUUU: TpU
BBIMIOJTHEHUH U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIISATH 3HAYCHUE NICKOMOW BEJIMUMHEI;

coOmo/aTh TMpaBUja TEXHUKKM 0O€30MacHOCTH Tpu  pabore ¢
J1a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHITUIIBI ISHCTBHSI MPUOOPOB M TEXHUYCCKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOILAIOIIUECS COCY[bl, OapoMeETp,
phIUar, MOJBMKHBIN M HETIOJBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh MPUHIUIIBI JACUCTBUS H3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa WX ONUCAaHUS (B TOM YHUCIE:



K

NOJIIMITHUKYN, YCTPOMCTBO BOAOIPOBOJIA, THUAPABIUYECKUM TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apPEOMETP), HCMOJb3Ys
3HAHMS O CBOWCTBAaX (PM3MUECKUX SBJICHUN 1 HEOOXOIUMbIE (PU3NUECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEphl (HaXoauTh HWHMOpPMAIMIO O MpUMEpax)
IIPAKTUYCCKOTO HMCIOIB30BaHMS (PU3NUCCKUX 3HAHWUN B IOBCEIHECBHOU
XKU3HU I oOecriedeHrs 0€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOopamMu
Y TEXHUYECKUMH yCTPONUCTBAMH, COXPAHEHUS 370POBhS M COOIIOICHUS
HOPM IKOJIOTUYECKOTO TTOBEACHUS B OKPY>KAIOIIEH CpeJie;
OCYUIECTBJIATH OTOOpP HUCTOYHHMKOB HHpopmanuu B HWHTepHeTe B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOINUXCS 3HAHUW W TYTEM CPaBHEHHUS Pa3IMYHBIX HCTOYHUKOB
BBIICTIATh HMH(POPMAILIUIO, KOTOpas SBISICTCS MPOTUBOPEUYMBOM HIIU
MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHUUM Y4YEOHBIX 3aJaHUM  HAy4YHO-
MOMYJIIPHYIO JINTEpaTypy (PU3NYECKOTO COACpNKaHUSA, CIPABOYHBIC
MaTepuaibl, pecypchl cetm  VHTepHET, BIageTh MNpUEMaMH
KOHCTIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIMH W3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co31aBaTh COOCTBEHHBIE KpaTKHWE MUChbMEHHBIC M YCTHBIC COOOIICHHMS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(pOpManuu (HU3UIECKOTO COJCPIKAHUS, B
TOM 4Huclie MyOJUYHO JenaTh KpaTKUe COOOIIEHUSI O pe3ybTarax
NPOEKTOB WM YYEOHBIX HCCIEJOBaHUM, TMPHU OTOM TPaMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TMOHATUMHBIA anmapat Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHE MTPE3CHTAIINCH;

MIPU BBITIOTHEHUH YYCOHBIX MPOCKTOB M HMCCICIOBAHUN pPaCIIPEACIIAThH
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMH 3aJa4aMH,
CJIEIUTh 3a BBIMOJHEHWEM IIJlaHA JCHCTBUM, aJEKBATHO OIICHUBATH
COOCTBEHHBIH BKJaJ B  JIEATEIbHOCTh TPYIIbI, BBICTpauBaTh
KOMMYHHKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHCHHUE OKPYIKAFOIIIHX.
KOHITy oOydeHHss B 8 KJjacce MpeaMeTHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

UCIIONb30BaTh TMOHATHS: Macca W pa3Mepbl MOJEKYJ, TEIIOBOE
IBIKEHUE aTOMOB W MOJIEKYJI, arperarHbleé COCTOSHHSI BEILECTBA,
KpUCTAJUIMYECKUE U aMOp(HBIE TeJla, HACBIILEHHbBI 1 HEHACBHILIEHHBIN
I1ap, BIIAJKHOCTH BO3/1yXa, TEMIIEPATYPa, BHYTPEHHSASA SJHEPT UL, TEIJIOBON
IBUTaTEIlb, JIEMEHTAPHBIN JJIEKTPUYECKUAN 3apsij, dJIEKTPUUECKOE I10JI€,



OPOBOJHUKH M JUDJIEKTPUKH, TOCTOSHHBIA SJIEKTPUUYECKUU TOK,
MarHuTHOE MOJIE;

pasnuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKATHE, TEILIoNepeiaya,
TEIJIOBOE  PaBHOBECHE, CMAyuMBAHUE, KaNWUIAPHBIE  SIBJICHUS,
UCIapeHue, KOH/JIEHC Al IaBJICHUE, KpHUCTaJUIU3aIs
(oTBepaeBaHuEe), KUIEHUE, Teronepeaadya  (TEIUIONPOBOJAHOCTD,
KOHBEKIHUS, U3TyUYEHHUE), dJIEKTPU3ALMS TeJl, B3aUMOJECHCTBUE 3aps/I0B,
NEeNCTBUA AIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICCTBUE MAarHUTOB, JIEUCTBUE MATHUTHOTO TOJISI HA MPOBOJHUK
C TOKOM, AJICKTPOMArHUTHAsI MHIYKIMS) TI0O OMTUCAHUIO UX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OMbITOB, AEMOHCTPUPYIOIIHUX JaHHOE (PU3NUECKOE
SBJICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UUYECKUX SBJICHHA B
OKpY’KalollleM MHpE, B TOM 4YHcie (PU3MUECKHE SIBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHHE M KalWJUISIPHBIE SIBIIEHUS B TMPUPOJE,
KpUCTaulbl B mIpupoje, uziaydeHue CoiiHLA, 3amMep3aHue BOJOEMOB,
MOpCKHe Opwu3bl, 0Opa3oBaHHE pOCHl, TyMaHa, WHEs, CHera,
AIIEKTpUYECKUE SIBJIEHUS B aTMmocdepe, dIIEKTPUUYECTBO >KUBBIX
OpraHU3MOB, MArHUTHOE ToJie 3eMiM, Jpedd MoICcoB, poJib
MarHUTHOTO TOJIS JIJISl KU3HHU Ha 3emuie, MOJISPHOE CUSIHUE, TIPU 3TOM
NEePEeBOIUTh  MPAKTUYECKYI0  3aJadyy B  Y4eOHYI0, BBIACIATH
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UUECKUX SIBJICHUI;
ONMKCHIBATh HW3YYEHHBIE CBOWCTBA TelN U (PU3UYECKHE SIBIICHUA,
UCTIOJIb3Ysl (pU3ndecKre BEIMUYUHBI (TeMIIepaTypa, BHYTPEHHSS SHEPT U,
KOJIMYECTBO TEIUIOTHI, YyJIeJIbHasl TEIIOEMKOCTh BEUIECTBA, YJEJIbHas
TEIJIOTa IUIABJICHMS], yJAeNbHAs TEIIoTa NapooOpa3OBaHMs, yAENbHas
TEIUIOTa CrOpaHHsl TOIUIMBA, KOA((ULIUEHT IMOJIE3HOTO JEUCTBUS
TEMJIOBOW  MAIIMHBI,  OTHOCUTEJbHAS  BIIAXKHOCTh  BO3/IyXa,
ANEKTPUUECKUN 3apsll, CUjla TOKa, »JJIEKTPUUYECKOE HaIpsiKeHUE,
CONMPOTUBJIECHUE MPOBOJHUKA, YAEIBHOE CONPOTUBIECHUE BEILECTBA,
paboTa ¥ MOIIHOCTH ANEKTPUUECKOTO TOKA), PU OMUCAHUH MPABUIBHO
TPAKTOBATh (PU3UUECKUN CMBICIT UCTIOTB3YEMbIX BEJIMUMH, 0003HAUYCHHUS
U €IMHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C APYTMMH BEJIHMYUHAMH, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTNYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (U3MYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUN
CTpOEHUS BEILIECTBA, MPUHIUI CYTEPIIO3ULIUU MTOJIeH (Ha KaueCTBEHHOM



YpOBHE), 3aKOH COXpaHEeHHUs 3apsaa, 3akoH Oma Juis ydacTka IIenH,
3akoH JDxoyns—JIeHna, 3aKk0H COXpaHEHUsI SHEPIUM, IIPU 3TOM JaBaTh
CJIOBECHYIO (hOPMYJIHMPOBKY 3aKOHA U 3aMHMCHIBATh €0 MATEMaTHYECKOE
BBIPAKEHUE;

OOBSACHATH (PU3NYECKUE TPOILIECCHl U CBOMCTBA Tell, B TOM YHUCJE U B
KOHTEKCT€  CUTyallud  NPAaKTUKOOPUEHTUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYMHHOCIIEJICTBEHHBIC CBSI3U, CTPOUTH O0bsSICHEHHE U3 1-2
JIOTHYECKHX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3aJayd B 2—3 JEUCTBUS, HUCMOJB3Yys 3aKOHBI U
dbopmyIibl, cBsi3bIBarolie (U3MUYECKUE BEIIMUMHBI: HA OCHOBE aHau3a
YCJIOBHSI 33J1a4yl 3alHUChIBaTh KPATKOE YCIOBHE, BBISBISATh HEJOCTATOK
JTAHHBIX JJIS PEIICHHs] 3aJayd, BHIOWpATh 3aKOHBI U (hopmyIibI,
HeoOXonuMble JUisi €€ pelieHusi, MPOBOJUTh Pacu€Thl U CPaBHUBATH
NOJIyYeHHOE 3HaUeHHE (U3HUUECKOM BETMUUHBI C U3BECTHBIMU JaHHBIMH;
pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PpEIIUTh MpU HOMOLIU
(¢U3NYECKUX METOAOB, UCIOJNb3Ysl OMUCAHHE MCCIEAOBAHUs, BBIICTSATh
IpPOBEPSIEMOE TMPEANOJ0KEHUE, OLIEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEAECHUS UCCIIEIOBAHUS, AENATh BEIBOBI;

OPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MYECKUX SBJICHUW WU
(u3HUEeCKMX CBOMCTB TeN (KaOWUIAPHBIE SIBICHUS, 3aBUCHUMOCTH
JaBJIEHUS BO3/1yXa OT €ro o0bEma, TeMIEepaTypbl, CKOPOCTH Ipolecca
OCTBIBAaHUS W HArpeBaHUs MpPU M3IYYCHUU OT LIBETAa H3Iy4arolieit
(mornomaroiei) MOBEPXHOCTH, CKOPOCTb HCIApeHUsi BOABI OT
TEMIIEpaTyphbl KMIKOCTH MU IUIOMIA[U €€ MOBEPXHOCTH, BJIEKTPU3ALIUS
TE€JI W B3aUMOJAECHCTBHE OJJIEKTPUYECKUX 3apsioB, B3aUMOIECHCTBUE
MOCTOSIHHBIX MArHUTOB, BU3yalN3allsl MarHUTHBIX MOJIEN MOCTOSIHHBIX
MAarHuTOB, JEUCTBHUS MAarHUTHOTO IMOJSl HAa MPOBOAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMATrHUTA, CBOWCTBA 3JIEKTPOJBUIATENS IMOCTOSHHOTO
TOKa): (QOpMyJIHUPOBaTh MPOBEPAEMBIC MPEANOI0XKEHUS, COOUpPaTh
YCTAaHOBKY W3 MPEMI0KEHHOr0 000pYyJOBaHUs, ONUCHIBATh XOJ OIbITa
1 GOpMYITPOBATH BHIBO/IHI,

BBIMIOJIHATh ~ MPSMbIE HU3MEPEHUsS] TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXHOCTU BO3[yXa, CHJIBI TOKA, HAMpPsHDKEHUS C HCIOJIb30BAaHUEM
AHAJIOTOBBIX MPUOOPOB U JAATYMKOB (PU3NUECKUX BEIUYUH, CPABHUBATH
pe3yJbTaThl U3MEPEHUI C YUETOM 3aJIaHHON a0COFOTHOM MOTPELIHOCTH;
OPOBOJUTH MCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BEIUYUHBI
OT JpYrol ¢ HCIOJIb30BAHUEM TMPSMBIX HM3MEpPEHUHN (3aBUCUMOCTH



COMPOTHUBJIECHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMAAN TOMNEPEYHOrO
CEUCHHUs M yNEJIHHOTO COMPOTHUBIICHHUS BEIIECTBA MPOBOJHUKA, CHJIIBI
TOKa, WAYIIEro 4Yepe3 IMPOBOJHUK, OT HAIPSKEHUS Ha IMPOBOJHUKE,
MCCJIEIOBAHNE TOCIEAOBATEIbHOIO W TMAapaIeTbHOTO COCIMHECHHM
IPOBOJHUKOB): IJIAHUPOBATh HUCCIIEIOBaHUE, COOMPATh YCTAHOBKY U
BBITIOJTHATDh U3MEPEHHMS, CIICAYS MPEII0KEHHOMY TUIaHy, (UKCHPOBAThH
pe3ynbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHJIEC TaOJWIl U TPadUKOB,
JIeNIaTh BBIBOJIBI IT0 PE3YJIbTaTaM UCCIIEOBAHUS;

IIPOBOJIUTh KOCBEHHBbIC H3MEpeHUs (PU3MyYecKux BenuyuH (yleapbHas
TEMIOEMKOCTh BEIIECTBA, COIMNPOTHUBIICHHE TMPOBOJHMKA, padoTa H
MOIITHOCTb AJIEKTPUYECKOTO TOKA): MIAHUPOBATh U3MEPEHUS, COOUPAThH
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEATIOKEHHON MHCTPYKIIHUH,
Y BBIYHCIIATH 3HAYCHHUE BEINYNHBI,

coOmo/laTh  MpaBUjla TEXHUKKM 0€30MacHOCTH mpu  pabore ¢
J1a00paTOPHBIM 000PYAOBAaHUEM;

XapaKTepHU30BaTh TMPHUHIUIIBEI JACHUCTBUSA H3YyYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMUCAaHUS (B TOM YHCIIC:
CUCTEMA OTOIUICHHUS JIOMOB, TUTPOMETP, MapoBas TypOMHa, aMIIEPMETD,
BOJIBTMETP, CUETUMK AJIEKTPUUECKON DHEPTUH, IIIEKTPOOCBETUTEIbHbBIC
npuoopkl, HarpeBaTEIbHbIE AIIEKTPOIPUOOPHI (npumepsr),
AIIEKTPUYECKUE TPEAOXPAHUTENN, DIEKTPOMArHUT, JIEKTPOJBUTATEINb
MMOCTOSTHHOTO TOKAa), HMCIOJB3ys 3HAaHUS O CBOWCTBAX (HU3UYECKUX
SBJICHUM U HEOOXOANMbIEC (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTEIbHBIE
npuOOpsl MO CXeMaM U CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATETH BHYTPEHHETO
CropaHusi, dJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBbI AJICKTPHUECKUX
Hened ¢ TOCHEOBATENbHBIM W MapajUIeIbHBIM — COETUHEHUEM
AJIEMEHTOB,  pas3fiuyasi  YCJIOBHble  O0OO3HAYEHUS  DJIEMEHTOB
AJIEKTPUYECKUX LIETICH;

MPUBOANTh TpHUMEPHl  (HAXOAuTh HWH(POpPMAIMIO O MpUMEpax)
MIPAKTUYECKOTO HMCTOIB30BAHMS (PU3NYECKUX 3HAHWUW B MOBCEIHEBHOU
KU3HU JIJI1 oOecredeHrs 0€30MacHOCTH MPpU 0OpaIlleHHH ¢ IPUOopamMu
U TEXHUYCCKUMH YCTPONCTBAMH, COXPAHECHHSI 3I0POBbS U COOJIIOICHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH cpefie;
OCYIIECTBJIATh TOUCK WHPOpManuu (U3UIECKOTO COJCPKAHUS B
NHTepHeTe, Ha OCHOBE HMEIONIUXCS 3HAHUW W TYTEM CpPaBHEHUS



K

JOTIOJIHUTENbHBIX MCTOYHMKOB BBIIEIATH HMH(POpPMALUIO, KOTOpas
ABJISIETCS] IPOTUBOPEUMBOM MM MOKET OBITh HETOCTOBEPHOM;
HCIIOJIb30BaTh MPHU  BBINOJHEHWHM Y4YEOHBIX 3aJaHUM  HAy4yHO-
HOMYJISIPHYIO JIUTEpaTypy (PU3MUECKOro CoAepKaHUs, CIpaBOYHBIC
MaTepuaibl, pecypcbl cetn  MHTepHeTr, BiuaaeTh NpUEMaMU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHGOPMALMKM U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KpaTKHWE YCTHBIE COOOIICHMS,
0000mmass HWHPOPMAIUI0O W3 HECKOJBKUX HCTOYHHUKOB (HU3UYECKOTO
COJIEp’KaHus, B TOM 4YHCIE MyOJIMYHO NPEICTaBISATh PE3YJIbTaThl
IIPOEKTHOM WJIM UCCIIEIOBATENIBCKOM NESITENBHOCTH, IIPU ’TOM I'PAaMOTHO
HCIIOJIb30BaTh M3YyYECHHBIM TMOHATHIHBIA anmapar Kypca (QU3HKH,
COIPOBO’KJIATh BBICTYIUICHHE MPE3CHTALMEN;

IOpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeesaTh OO0A3aHHOCTH B TPYIIE B COOTBETCTBUM C
ITOCTABJICHHBIMM 3a/1a4aMH, CJIEIUTh 3a BBINIOJIHEHUEM IUIaHA JEHCTBUI
U KOPpPEKTUPOBATh €ro, aJIeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaJa B
JEeSATENBHOCTD IpyIIIIBI, BBICTPaNBaTh KOMMYHUKAaTHUBHOE
B3aUMO/IEMCTBHE, IPOSBIISASA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

KOHIly o0yueHus B 9 KJacce MpeAMETHBIE Pe3ysbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpakaTb CPOPMHUPOBAHHOCTh Y 00YUAIOIUXCS YMEHUI:

WCIIONIb30BaTh TMOHATHS: CHUCTeMa OTcuéra, MaTepuajbHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIBHOCTh MEXaHUUECKOT O IBUKEHMUS, lehopMaLns
(ynpyras, miuactudeckasi), TpeHHE, IEHTPOCTPEMHUTEIHLHOE YCKOpEHHeE,
HEBECOMOCTh M MEPErpy3KH, LIEHTP TSHKECTH, aOCOTIOTHO TBEPOE TEIo,
HEHTP TSHKECTH TBEPAOTO Teja, paBHOBECUE, MEXaHUYECKUE KOJeOaHus
U BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK, dJIEKTPOMArHUTHHIE BOJIHBI,
MIKaJla  3JEKTPOMArHUTHBIX  BOJH,  CBET,  OJM30pPYKOCTh U
IaTbHO30PKOCTh, CIIEKTPBI UCITyCKaHUsI U MOTJIOIIEHus, anbda, 6eta- u
ramMMma-u3IydeHus, U30TOIBI, SiJepHast YHEPTeTHKA,;

pa3iuyaTh SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBU)KEHHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE NBHXKEHUE, CBOOOTHOE
najeHue  Teld, paBHOMEPHOE  JIBIKEHHE 10  OKPYXXHOCTH,
B3aUMOJICIICTBHE  TeJI, pPEaKTUBHOE [JBW)KEHUE, KojebaTelbHOoe
IBUKEHUE (3aTyxaloUMe W BBIHYXJCHHbIE KoJieOaHusl), pPE30HaHC,
BOJIHOBOE€  JIBIDKEHHE,  OTpPaK€HHWE  3BYyKa,  MPSMOJMHEHHOE
pacnpocTpaHEHHE, OTpaXXeHHEe U MPEJOMJIEHHE CBETa, IOJIHOE
BHYTpPEHHEE OTpaKEHUE CBETA, pa3joKeHHEe Oelloro CBeTa B CHEKTp U



CJIOKEHUE CHEKTPAIbHBIX IIBETOB, AMCIEPCHUS] CBETA, €CTECTBEHHAs
PaIMOaKTUBHOCTh, BOSHUKHOBEHUE JTUHEWUYATOTO CIEKTpa W3ITy4YCHUs)
[0 ONHCAHUIO HX XapAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacmo3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3HUECKUX SBJICHUM B
OKpy’XatoleM Mupe (B TOM 4yucie (U3nyecKue sSBJICHUS B MPUPOJE:
NPUIUBBL U OTJUBBL, JBHKEHUE TutaHeT COJHEYHOU CHUCTEMBI,
PEaKTUBHOE JBUKEHHE JKHMBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHUE, CEHCMHUYECKUE BOJIHBI, I[yHAMH, 3XO,
[[BETa TEJ, ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOrHUecKoe JeHCTBUE
BUJIUMOTO,  YIbTPaUOJIETOBOIO W PEHTTCHOBCKOIO  M3JIyUYCHHI,
€CTEeCTBEHHBI  paguOaKTUBHbIK  (OH,  KOCMUYECKHE  JIy4YH,
pPaIMOaKTUBHOE M3JyYEeHUE NPUPOJHBIX MHUHEpAlOB, JIEUCTBUE
PaAMOAKTUBHBIX M3Iy4YeHU HA OpraHu3M 4YeJjoBeKa), IPU HSTOM
NEPEeBOJIUTh  NPAKTUYECKYI0  3a7auyy B  y4eOHy,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (IpU3HAKU) (PU3UUECKUX SIBJICHUI;
OMKCHIBATh W3YYEHHBIC CBOWCTBA TeN W (PU3UUYECKHUE SBIICHUSA,
UCTIONB3Ysl (pU3nyecKue BETUYMHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTh
TeJa MpU HEPABHOMEPHOM JIBIXKEHHH, YCKOPEHUE, MIepeMEIlleHUe, MyTh,
yIJIOBasi CKOPOCTh, CHJIa TPEHHMs, CUJa YIPYTrOCTH, CHJIa TSHKECTH,
YCKOpPEHHE CBOOOJHOIO MaJ€HUs, BEC Tejla, UMIYJbC TEJa, UMITYJIbC
CUJIbI, MEXaHU4YecKas paboTa W MOUIHOCTbh, MOTEHIUAIbHAS YHEPTUS
TeJa, MOJHITOr0 HaJ MOBEPXHOCTHIO 3€MIIM, MOTEHLIHAIbHAS YHEPTHS
C)KaToOW TMPY>KUHBI, KUHETUYECKas DSHEPrus, MOJHas MeXaHUdecKas
SHEPrusi, MEPHUOJI U YaCTOTa KOJeOaHuH, IJTMHA BOJIHBI, (POMKOCTh 3BYKa
Y BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeb IPEJIOMIICHHS CPEIbl), TPU
OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, O003HAYCHUSI U CAMHMIIBI (PU3NYECKUX BEJIMYWH, HAXOJIUTh
(GopMyIIbl, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JIPYTUMU
BEJIMYMHAMM, CTPOUTH rpaKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH,;

XapaKTepu30BaTh CBOWCTBA Tes, (PU3NUYECKHE SIBICHUS W TIPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHMS SHEPTUH, 3aKOH BCEMHUPHOT'O TSATOTEHUS,
NPUHIIMAIT CYNEPHO3ULIMK CUJI, MPUHIIUI OTHOCUTENbHOCTH [amues,
3aKOHbI HbI0TOHA, 3aKOH COXPaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMIICHUSI CBETA, 3aKOHBbI COXPAHEHHS 3apsiOBOIO M MAacCOBOTO
yucea TMpU  SAEPHBIX pEAKIUsAX, IpPU OBTOM [1aBaTh CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aMTMCHIBATH €M0 MATEMAaTHYECKOE BBIPAXKEHUE;



OOBSCHATh (PU3NYECKHUE IPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B
KOHTEKCT€  CHUTyalluid  IPaKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:
BBISBJISITh TPUUUHHO-CJICICTBEHHBIE CBSA3U, CTPOUTHh O0BSICHEHHUE U3 2—3
JIOTUYECKHX LIaroB C OMOpoil Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiath pacy€THhle 3afauyd (OMUpAroNIMecss Ha cucrtemy u3 2-3
YpaBHEHUM), UCIHOJB3Ysl 3aKOHbl M  (OPMYJIbl, CBSA3BIBAIOLIUE
¢u3nyeckue BETMYMHBI: HA OCHOBE aHajdu3a YCJIOBUS 3aJayu
3alMCBIBATh  KPAaTKOE YCIOBHME, BBIIBIATh HEJOCTAIOIIME  WIH
M30BITOYHBIE JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYIBI, HEOOXOIUMBIE
JUIsL pELIeHMs, MPOBOJAUTH PACUEThl U OIEHUBATH PEATUCTUYHOCTD
MOJIyYEHHOTO 3HAYeHUs (PU3HUUECKON BEINYUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MNpU MOMOIIH
(u3nYEeCKUX METOAOB, UCIOJIb3Ysl ONUCAHHE MCCIIEAO0BaHUs, BbIIEIATh
IPOBEPSAEMOE TPEAIOJIOKEHUE, OLCHUBATh IPABWIBHOCTh IOPSAIKA
MPOBEJCHMS MCCIIEIOBAHUA, JeNaThb BBIBOJbI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

OPOBOJUTH ONBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUM WIH
(¢u3nyeckux CBOWCTB Tel (M3yuyeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl SHEPI'uH, 3aBUCUMOCTh NEPHOJa KoJeOaHUN MPYKUHHOTO
MasgTHHUKA OT MAacChl Ipy3a U *KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD OT
aMIUTATYJbl MajbIX KOJEeOaHUM, NPSIMOJIMHENHOE pPACIPOCTPAaHEHUE
CBETa, pasjokeHue OeJIoro cBeTa B CIEKTp, H3YYEHHE CBOMNCTB
N300pakeHUs B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHUs IpeaMeTa B
coOuparolei TuH3e, HaOJI0IeHUE CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4YEHHSI): CAMOCTOSITEIBHO COOMPATh YCTAHOBKY M3 HM30BITOYHOIO
Habopa 00OpyIOBaHMsI, OMHCHIBATH XOJ OIBITAa U €ro pe3yJbTaThl,
(opMyIMpOBaTh BHIBOIBI;

IPOBOJIUTH IPU HEOOXOIUMOCTH CEPUIO NMPSAMBIX U3MEPEHUH, ONIpEAEIIss
CpelHee 3HAauyeHUE HU3MepseMOM BeIMYMHBI ((POKYCHOE paccTosiHuE
coOuparomeld JMH3bI), OOOCHOBBIBATH BBIOOp croco0a H3MEpPEeHUs
(M3MepuTenpHOTO MPUoopa);

OPOBOJUTh HCCIIEJOBAHUE 3aBUCUMOCTEM (DU3MUECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX U3MEpPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU
[P PaBHOYCKOPEHHOM JBMKEHUU 0€3 HavyaJlbHOM CKOPOCTH, Mepuoia
KOJICOaHUI1 MaTeMaTHYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yrja OTpaXkKeHUs CBETa OT yIja MaJCHMs U yIia IPeJIOMIICHHS OT yria
NajeHus): IUIAHUPOBAaTh MCCIEAOBAHUE, CaMOCTOSITEIbBHO COOUpAaTh



YCTaHOBKY, (DUKCUPOBATh PE3YyJIbTAThl MOJIYYEHHOW 3aBUCUMOCTH
(bU3UYECKUX BEJIMYMH B BUJI€ TaOIUIl U rpadUKoOB, JAeNaTh BBHIBOJLI MO
pe3ynbTaTam UCCIICIOBAHNS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (U3MYECKUX BETUYHH (CpEIHSS
CKOPOCTb M YCKOpPEHHE Tela TMpHU PABHOYCKOPEHHOM JIBH)KEHHH,
YCKOpEHHE CBOOOJHOIO MaJieHus, KECTKOCTh NPYKUHBI, KOADPUITMEHT
TPEHUS CKOJBKCHUS, MEXaHWYeCKas padoTa M MOIIHOCTh, YacTOTa W
Mepuosl KoJieOaHWN MaTeMaTUYeCKOro W TPYKUHHOTO MAasTHHUKOB,
ONTHYECKas CUJa COOMpAIOIIe JIMH3BI, PATUOAKTUBHBIA (POH):
IUTAHUPOBATh U3MEPEHUs, COOUpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATG ~ M3MEPCHHS, CIeAys MPEUIOKEHHON  WHCTPYKIIHH,
BBIYHCIIATh 3HAYEHWE BEIMYWHBI W aHAJU3UPOBATh IOYUYCHHBIC
pEe3yNbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPECHUM;

coOmo/laTh  MpaBUjla TEXHUKKM 0€30MacHOCTH mpu  pabore ¢
J1a00paTOPHBIM 000PYAOBAaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKKA H3YYEHHBIX (PU3MYECKHX MOJICIICH:
MaTepuaibHas TOYKA, aOCONFOTHO TBEPAOE TENO, TOUCYHBIM MCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHEeTapHas MOJENb aToMma, HYKJIOHHas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTepHU30BaTh MPHUHIUIIBI JACHCTBUSA H3YYCHHBIX TPUOOPOB M
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa WX ONMUCAaHUS (B TOM YHCIIE:
CIUJOMETpP, JATYUKHU TOJOKEHUS, PACCTOSHUS M YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMEPUCKOIN, (oToanmapar, ONTUYECKUE CBETOBOJIBI,
CHEKTPOCKOMN, JO03UMETpP, Kamepa BuiibcoHa), MCHOJIb3Yysl 3HAHUS O
CBOMCTBaX (DU3UYECKUX SBJICHUM U HEOOXoAuMmbie (U3NYECKHUE

3aKOHOMEPHOCTH;
WCMOJIb30BaTh CXEMbl M  CXEMATUYHBIE PUCYHKHM HU3YUYCHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIbHBIX puOOpoB 151

TEXHOJIOTHUECKUX TPOIECCOB TPU PEIICHUH YIeOHO-IPAKTUICCKUX
3a/1a4, ONTHYCCKHUE CXEMBI NIl TIOCTPOCHHS M300paKCHHUH B TIJIOCKOM
3epKajie 1 coouparomiei JuH3e;

OPUBOAUTH TpUMEpPHl (HaXxoAuTh UWHMOpPMAIMIO O MpUMeEpax)
NPaKTHYECKOTO HCIIOJIb30BaHMS (DU3MUECKUX 3HAHWNA B MOBCEIHEBHOU
KU3HU JJI1 oOecriedeHrs 0e30MacHOCTH MpU OOpaIlleHUH ¢ pUOopamMu
¥ TEXHUYECKUMH yCTPONUCTBAMH, COXPAHCHUS 370POBBS M COOJIOICHUS
HOPM DKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIICH Cpee;
OCYIIECTBJIATh MOUCK HHPOpManuu (U3UIECKOTO COJEPKaHUS B
WNuTepHeTe, caMOCTOSTENBHO (OpMyNIHpysl TOMCKOBBIH  3ampoc,



HaxXOAUTb  IIyTM  OINPENENICHUs  JOCTOBEPHOCTH  ITOJIYyYEHHOM
nH(pOpMaMM HAa OCHOBE HUMEIOIIMXCS 3HAHUW M JIOMOJHHUTENbHBIX
HWCTOYHUKOB;

WCIIOJIb30BaTh TMPU  BBHINIOJHEHWHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
NOMYJISIPHYIO JIUTEpaTypy (HU3MYECKOro colep)kaHus, CIpPaBOYHbBIC
Marepuaibl, pecypcbl ceth  VHTepHeT, BiameTh  NpuEMaMH
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MH(OpPMAIMU U3 OJHOM
3HAKOBOW CHCTEMBI B APYTYIO;

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIECHHUSI HA OCHOBE
uH(pOpMAIIMN U3 HECKOJIBKUX HCTOYHUKOB (DPM3MUECKOTO COICp>KaHUS,
nyOJIuYHO MIPEACTABIATH pe3yJIbTaThI MPOEKTHOM 15810
HCCIIEIOBATENbCKON AEATEIBHOCTH, IIPH 3TOM I'PAMOTHO HCITOJIb30BATh
M3YYCHHBIM TOHATUHHBIA ammapar u3ydaemoro paszjena (U3NKA |
COMPOBOXK/IaTh BBICTYIJICHUE MPE3CHTAIMEH C y4€TOM OCOOCHHOCTEU
ayJUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Ne KoanuyecTBO 4acoB
HanmenoBanmue pa3jiesioB

n/ KonTpoJbHbIe
U TeM MPOrpaMMbl Bceero

n padoTbI

Paznen 1. ®usuka u e€ posib B IO3HAHUM OKPY KAIOLIEro MUpa

1.1 ®usuka - Hayka 0 IpUpoae 2

1.2 dusnyeckre BEINUYNHBI 2
EcTecTBeHHOHAYYHBIH

1.3 Y 2

METO/]] IO3HAHMUS
Wtoro no pazneny 6

Paspnea 2. [lepBoHayanbHbIe CBEACHHS 0 CTPOCHHH BellleCTBA

2.1 Crtpoenue BemiecTBa 1

JIBr>keHue u

2.2 B3aUMOJICHCTBUE YaCTHUILI 2
BEIIECTBA
ArperatHble COCTOSIHUS
2.3 2
BelecTBa
Hroro no pazgeny 5

Pa3pen 3. /IBu:xeHne 1 B3auMo/ielicTBHE TeJl

IIpakTH4eckue
padoThI

1

1

JyekTpoHHbIe (HU(pPOBLIE)
o0pa3oBaTe/IbHbIE Pecypchl

bubmuoreka [{OK
https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6morexa [JOK
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

3.1 MexaHndeckoe NBIDKECHUE 3
HNuepnus, macca,
3.2 pH 4
IUIOTHOCTD
33 Cwuna. Buns cuin 14
Hroro no pazgeny 21

Pa3znen 4. /laBiienune TBEPABIX TeJ, (KUAKOCTE U ra3oB

Hasnenue. [lepenaya
JIaBJICHUS TBEPABIMU

4.1 3
TEJIaMU, )KUIKOCTIMHU U
razamu
4.2 JlaBneHue KUIAKOCTH 5
4.3 AtmocdepHoe naBiaeHUE 6
JleiicTBHE KUAKOCTH U T'a3a
4.4 Ha MOrpykKEHHOE B HUX 7
TEJIO0
Hroro no pazgeny 21
Pasnen 5. PaGora n MOIIHOCTBH. DHeprus
5.1 Pabora 1 MOLIHOCTE 3
5.2 IIpocTsie MeXaHU3MBI 5

bu6morexa [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6morexa [JOK
https://m.edsoo.ru/7f416194

bubmnoreka [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
https://m.edsoo.ru/7f416194

bub6nnoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmorekxa [JOK
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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6morexa [JOK

5.3 Mexanmeckas snepris 4 I ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08 4 12


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

8 KUIACC

HanMeHoBaHMe KoaunuecTBo 4acoB

Ne DJIeKTpOHHbIe (HM(ppOBbIE)
pa3aeyioB U TeM KonTtposbHbie IIpakTHyeckune
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NMPOrpamMMbl padoThI padoThI
Paznen 1. TensioBble siBJIeHUsI
11 CtpoeHue u CBOMCTBA 7 bubnuotexa [JOK
' BEIIECTBa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 TenoBsle mporeccsl 21 1 5
potl https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28

Paspea 2. duekTpu4eckue ¥ MATHUTHbBIC SIBJICHUSA

DNEeKTPUYECKUE
21 3apsibl. 3apsHKEHHBIE 7 | bubnmoreka [JOK
) TENa U UX https://m.edsoo.ru/7f4181ce
B3aUMO/JICHCTBHE
29 IlocTossHABIN 20 5 7 bubnuoreka [IOK
' 3JIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
bubnunoreka [IOK
2.3 M 6 1 1.5
ATHHTHPIC ABJCHIA https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnmnorexka [HOK
' UHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37

PesepBHOoe Bpemst 3


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

OBIIEE KOJIMYECTBO

YACOB 10 [IPOTPAMME 68 4 14.5



9 KUIIACC

HanmenoBanue
Ne

pa3aesioB U TeM
n/n

MPOrpamMMbI

KoaunuecTBo 4acoB

Bcero

Pa3zgena 1. Mexann4yeckue siBJICHUSA

Mexanunueckoe

1.1 NIBIKEHUE U CIOCOOBI

€ro OoIIMCaHuA

1.2 BzaumonaerictBue Ten

1.3 3aKOHbBI COXpAHEHUS

Hroro no pazgeny

Pa3gen 2. Mexann4yeckune K0Je0aHUA M BOJHBI

)1 Mexauuueckue
' KOoJIeOaHust
29 Mexannueckre BOJIHBI.

3BYyK

Hroro no pazgeny

Pa3zgen 3. DjieKTPOMArHUTHOE 1OJI€ M DJIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE

3.1 noJie 1

OJICKTPOMArHuTHBIC

10

20

10

40

7

15

KonTpoJsbubie
padoThI

IIpakTHyeckue
padoThI

duexkTpoHHbIe (HU(pOBbLIEL)
o0pa3oBaTejibHbIE PeCypPChI

but6mmoreka [{JOK
https://m.edsoo.ru/7f41a4a6

bubnunoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [{JOK
https://m.edsoo.ru/7f41a4a6

bubnunoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

BOJIHBI

Hroro no pasacity

Pasgea 4. CBeToBble ABJICHUA

4.1

4.2

4.3

3aKOHEI
pacrpocTpaHeHus CBeTa

JIMH3EI U ONITUYECKHUE
puOOpHI

Pasnoxenue 6Gemoro
CBETa B CIEKTP

Hroro no pasneny

Pa3nena 5. KpauroBblie iBJIeHUSA

5.1

5.2

53

Hcnyckanue u
MOTJIOLIECHUE CBETA
aTOMOM

CrpoeHne aTOMHOTO
anpa

SnepHble peakuu

Uroro no pazneny

15

17

Pasnen 6. [loBTopuTtenbHo-00001aI0IIMIi MOYJIb

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6


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

IToBTOpEeHuE U
6.1 000011IeHNEe
' coziepKanms Kypca

¢u3uku 3a 7-9 kiacc

Hroro no pasneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6



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




ITOYPOYHOE INIAHUPOBAHUME

7 KJIACC

Ne

7 Tema ypoxka
"

®dusuka — Hayka o
npupojie. SBieHus
npupoasl. usnyeckue
SBJICHUS

Mexanudeckue, TEIUIOBEIE,
3JIEKTPUYECKHUE,
MarHUTHBIC, CBETOBEIC,
3BYKOBBI€ SIBJICHUSI

®uznuecKue BeIUYHHbBI U
UX U3MEpPEHUE

VYpok-uccaenoBanue
"M3MepeHue TeMIeparypsl
[P IOMOILH >KUKOCTHOTO
TEPMOMETpA U JIaTUHKA
TeMneparypbl"

KoauuyecTBo yacoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

JIEKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl



Kak ¢usuka u apyrue
€CTECTBEHHBIC HAYKHU
M3YyYaloT MPUPOTY.
EcrecTBeHHOHAYYHBIN
METO/1 TIO3HAHMSL.
Onucanne pusnueckux
SIBJIEHUM C IIOMOILIBIO
MOJenen

Ypok-uccienoBanue

"IIpoBepka runoTessl:

JAIBHOCTD MOJETA [IapUKa,
IIyIIEHHOTO 1
TOPU30HTAIILHO, TEM

OoJIblIIE, UeM OOJIBIIIE

BBICOTA ITycKa"

CTpOCHI/IC BCIICCTBA.
OHLITBI, JAO0Ka3bIBarOIIue
AUCKPECTHOC CTPOCHUC
BCIICCTBA

JIBrKeHue 4acTuil
BelllecTBa

Ypoxk-uccienoBasue
«OnBITH 10 HAOIIOAEHUIO
TEIUIOBOTO PACIIUPEHUS
razoBy

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

bu6nmoreka [IOK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

11

12

13

14

15

ArperaTHbl€ COCTOSIHUS
BEILIECTBA

B3aumocBsi3p Mex Iy
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIx
COCTOAHUAX U UX
aTOMHOMOJIEKYJISIPHBIM
ctpoerneM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI
BOJIbI

Mexannueckoe OBIIKEHUE.
PaBHOMEpHOE M
HEPaBHOMEPHOE JABUKECHHE

Ckopoctb. Enuauip!
CKOpOCTH

Pacuer nmyTu u BpeMeHH
JBUKEHUS

Huepiusi. 3akoH UHEPLIUH.
BzaumoneiicTBue TEN KaK
MpUYMHA U3MEHEHUS
CKOPOCTH JIBUIKEHHUS Tl

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a037
8

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a05c6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a079¢

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a0ae4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10


https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

16

17

18

19

20

21

IlnoTHOCTH BelecTBa.
Pacuer Macchl 1 00beEMa
TeJIa 110 €r0 INIOTHOCTH

JlaGopaTopHas pabota
«Omnpenenenue MIOTHOCTH
TBEPAOTO TEIA»

Pemenue 3agad mo reme
"ITnoTHOCTH BemecTna"

Cuiia Kak XapaKTepUCTHUKa
B3auMozeiicTBus ten. Cumna
ynpyroctu. 3akoH ['yka

JlaGopaTopHas pabota
«M3y4yeHune 3aBUCUMOCTH
pactsbxeHus (nedopmarin)
MPY>KUHBI OT
IIPWIOKEHHON CUIIBI)

SIBnenune Tarorenus. Cuna
TSAXKCCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a0fee

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0al23c¢



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

22

23

24

25

26

27

28

CBs13p MEXly CHIION
TSKECTH M Maccoii Tena.
Bec Tema. Pemenue 3agau
o teme "Cuia tshxect"

Cuiia TsKeCcTH Ha ApYyrux
mwiageTax. Pusmyeckue
XapaKTEPUCTUKH TUIAHET

H3mepenue cu.
Hunamometp

Bec Tena. HeBecomocTtn

CrnosxeHue IByX cuil,
HaIIPaBJICHHBIX 110 OJHON
MIPSIMOM.
PaBHozelicTByrOIas CUII

Pemenue 3agad mo reme
"PaBHoneiicTBYIOIIAs CUT"
TpeHune CKONbXEHUS U
TpeHue nokos. TpeHue B
MIPUPOJIC U TEXHHUKE

bu6mmoreka [IOK

https://m.edsoo.ru/ff0al77
8

bubmmorexa [IOK

https://m.edsoo.ru/ff0al150
2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al8cc

bu6nuoreka [JOK
https://m.edsoo.ru/ff0al77
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ala70

bubmuoreka [JOK
https://m.edsoo.ru/ff0alb9c


https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

29

30

31

32

33

JlaGoparopHas paboTa
«3yueHue 3aBUCUMOCTH
CHJTBI TPEHUS CKOJIBKEHUS
OT CHJIBI AaBJICHUS U
XapakTepa
COIPHUKACAIOLINXCS
HIOBEPXHOCTEI»

Pemenue 3amau Ha
onpeaeseHue
PaBHOAECHCTBYIOIIEH CHJITBI

Pemenue 3anay no temam:
«Bec Tenay, «I'papuueckoe
M300paKEHUE CUII»,
«Cumem,
«PaBHOAEHCTBYIOIIAST CHIDY

KonrponbHas pabora o
TeMaM: «MexXaHHIeCKOe
NIBIDKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Tenay,
«I'padnuueckoe
HU300pKECHHUE CHUITY,
«Cub»

HaBnenune. CriocoOb1
YMCHBIICHHUA U
YBEJIMYCHUS JTaBJICHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0alcc8

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde0

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



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

34

35

36

37

38

39

40

[laBiienue rasa.
3aBHCHMOCTD JTaBJICHUS
rasa ot oonéma,
TeMITepaTypbl

[Iepenaua naBnenus
TBEPABIMH TEJIAMM,
JKUJIKOCTSIMH M Ta3aMH.
3akoHn Ilackans

Z[aBJ'IeHI/IC B X KMJAKOCTH U
ra3c, BbI3BAHHOC
JIECTBUEM CHUJIIBI TSKECTU

Pemmenue 3agad mo reme
«JlaBneHue B )KUJAKOCTH U
raze. 3akoH Ilackais»

Coobmarommuecst Cocyapl

I'mppasinueckwmii npece

Manomertpsl. IlopuiaeBon
JKUJIKOCTHBIA HAacocC

bu6nmoreka [JOK

https://m.edsoo.ru/ff0a237
6

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a25b
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a271
8

bubmuoreka [JOK

https://m.edsoo.ru/ff0a282
6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a297
0

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a313
6



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136

41

42

43

44

45

46

47

Atmocdepa 3emin.
[Ipu4auHbI cyniecTBOBaHUS
BO3JIYIITHOW 000JI0UKH
3emun. 3aBUCUMOCTD
aTMOC(hEpHOTO JTaBJICHHS
OT BBICOTHI HaJ yPOBHEM
Mopst

Bec Bo3nyxa.
ATmocdepHoe naBiieHne

N3mepenue armocdepHoro
napyieHus. OnbIT
Toppuuennu

3aBUCUMOCTh
aTMoc(hepHOro maBICHUS
OT BBICOTHI HaJl YPOBHEM
Mops

bapomerp-anepowu.
ATMmocdepHoe TaBiieHue Ha
Pa3IMYHBIX BBICOTAX

Pemenne 3amaa mo Teme
"AtMocdepHoe napiaeHue"

JleicTBHE KUAKOCTH U rasza
Ha TOTPYKEHHOE B HUX
TEJ0. ApXUMeN0Ba CUiia

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a2b5a

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

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a2dal

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a327
6



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
https://m.edsoo.ru/ff0a3276

48

49

50

51

JlabopaTtopHas pabota
«Omnpenenenue
BBITAJIKUBAIOIIECH CUIIBI,
JICUCTBYIOILEH HA TEJIO,
MOTPY>KEHHOE B KUJAKOCTH)»

JlaGopaTopHas paboTa 1o
teme «MccnenoBanue
3aBHCHMOCTH Beca Tefa B
BOJIe OT 00bEMa
MOrPYKEHHOU B KUJIKOCTh
YaCTH TeIa»

[InaBanue Ten

JlaGopaTopHnas pabota
"KoncrpyupoBanue
apeoMeTpa WiH
KOHCTPYUPOBAHME JIOAKU U
onpeaeseHue eé
rpy30Mn0abEMHOCTH"

bubmmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a351
4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96


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

52

53

54

55

56

57

Pemenne 3amad mo Temam:
«IlmaBanue cynos.
Bo3znyxomiaBanuey,
«JlaBneHue TBEpABIX TEI,
JKHJKOCTEN U Ta30B)

Mexanuyeckas pabota
Momnocts. Eqnaunel
MOII[HOCTH

Ypok-uccienoBanue
"PacyéTt MOIITHOCTH,

pa3BUBAaEMOM IIPHU MOIBEME

o JiectHutle"

HpOCTHC MCXaHU3MBI.

Prruar. PaBHoBecue cuit Ha

pblyare

KoHnTtponbHas paboTta mo
Teme «/laBieHue TBepabIxX
TeJ1, )KUAKOCTEH U Ta30B» /
Bceepoccuiickas
IIpoBepouHas pabora

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a365
4

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3{82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82


https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

59

60

61

62

PesepsHblit ypok. Pabora ¢
TEKCTAMH 10 TEME
«JlaBneHue TBEPABIX TEI,
SKUIKOCTEHN U ra3oBy /
Bceepoccuiickas
MpoBepoyHas paboTa

Poruaru B TexHuke, ObITY U
npupoae. JlabopaTopHas
pabota «MccnenoBanue
YCJIOBHI paBHOBECHS
peruara»

Pemenue 3amau no teme
«YcnoBus paBHOBECHUSA
pbraara»

Koaddumnment nonesnoro
NeCTBHUS MEXaHU3Ma.
JlaGoparopHas paboTa
«M3mepenne KI1/]
HAKJIOHHOM IJIOCKOCTH»

Pemenne 3agad mo reme
"Pabota, momHoCTh, KIT/I"

0.5

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48


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

63

64

65

66

67

Mexanuyeckas dHEprusl.
Kunernueckas n
MIOTEHIMAIbHAS YHEPT U

3aKOH COXpaHEHHUs
MEXaHUYECKOM SHEPrUuun

VYPOK-3KCIIEPUMEHT 11O
TeMe "DKCIepUMEHTAIbHOE
onpeIeIeHUE U3MEHEHUS
KUHETUYECKON U
NIOTEHIMATIbHOU DHEPIUU
MIPU CKaThIBAHUU TeJa 10
HAKJIOHHOM TIOCKOCTH"

KonTponbnas pabota no
TeMe «PaboTa U MOIITHOCTS.
OHeprus»

Peseprublii ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHndeckoe
nBIOKeHHE"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a425
2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a436
0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adee6d


https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepHblii ypok. Pabora c
68  Ttekcramu no teme "Paborta.
MouHocTs. DHeprus”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

12



8 KUIACC

Ne
n
/
n

Tema ypoka

OCHOBHBIE TTOJIOKEHMUS
MOJICKYJISIPHO-
KHHETUYECKOW TEOPUHU U MX
OIIBITHBIC TIOJITBEPIKICHHS

Macca u pazmep aTOMOB U
MOJIEKYJI

Mopaenu TBEpIOTO,
YKUJIKOTO U Ta3000pa3HOTO
COCTOSIHUH BEIECTBA

OO0OBsACHEHNE CBOICTB
TBEPIOTO, )KUIKOTO U
ra3z000pa3HOro COCTOSHUMN
BEIIIECTBa HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-
KHUHETUYECKON TEOPUU

Kpucranmnmueckue n
amop¢HbIe Tena

KoaunuyecTBo yacoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
U3y4YeHHus

JICKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

bu6nmoreka [JOK

https://m.edsoo.ru/ff0a525
6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a580
0


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

10

11

12

CMauuBaHue u
KaIMAJUTSIPHOCTD.
[ToBepxHOCTHOE
HaTsHKEHUE

TemoBoe pacmmupenue u
cKatue

Temnepatypa. CBs3b
TEMIIEPATYPHI CO
CKOPOCTBIO TETJIOBOTO
JIBVDKEHUS YaCTHIT

BnyTtpenHss sHeprus.
CrniocoObl U3MEHEHUS
BHYTPEHHEN SHEPIUU

Bunael rerionepenaun

Ypok-koH(bepeHIHs
"[IpakTuueckoe
WCTOJIb30BaHUE TETIOBBIX
CBOIICTB BEILIECTB U
MaTEepHAaJIOB B IEJISX
sHeprocoepexeHus"

KomnuecTBO TEILIOTEI.
VenpHas TEIIOEMKOCTD

bu6nmoreka [JOK

https://m.edsoo.ru/ff0a553
0

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

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a5¢60

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a641
2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a65¢0

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a697
6



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976

13

14

15

16

17

YpaBHEHHE TEIIIOBOTO
6ananca. TeruooOMeH u
TEIUIOBOE PAaBHOBECHE

JlaGoparopHas paboTa
"UccnenoBanue siBIEHNS
TETI000MEHa TpU
CMELIMBAHUH XOJIOJHOU U
ropsiueit Boas"

Pacuer xkonnuecTBa
TEIIOThI, HEOOXO0JUMOTO
JUTSl HAarpEeBaHMsI Tela U
BBIJICISIEMOT0 UM TIPH
OXJIKICHUU

JlaGopaTopHas pabota
"OnpeneneHue yaeapHOU
TEIMJI0OEMKOCTH BeuecTsa

DHeprust TOIJINBa.
VY nenpHas TemioTa
CrOpaHus

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a708
8

bu6nunoreka [JOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a6bbb
0

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7b5a


https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

18

19

20

21

22

23

IImaBnenue u
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX TEll.
VneapHas TeIioTa
IUIaBJICHUS

JlaboparopHast pabota
"OnpeneneHue yaenbHOMU
TEIUIOTHI IIaBICHHUS JIbaa"

[TapoobpazoBanue u
KoHJeHcauus. Mcnapenue

Kunenune. Y oennnas
TEIJIOTa MapooOpa30BaHM
M KOHJIE€HCALUH.
3aBUCHMOCTh TEMIIEPATyPBI
KHUIICHUS OT aTMOC(EPHOTO
JIaBJICHHS

BnaxnocTs Bo3ayxa.
JlaboparopHast pabota
"OnpeneneHue
OTHOCUTEIBLHOW BIIAXKHOCTH
BO3qyXa"

Pemenue 3aau Ha
ONPEAEIIEHUE BIAKHOCTH

bubmuoreka [JOK

https://m.edsoo.ru/ff0a71d
2

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a762
8


https://m.edsoo.ru/ff0a71d2
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/ff0a7628

24

25

26

27

28

BO3yXa

[punIunB paboTHI
TEIJIOBBIX JIBUTaTEJICH.
[TapoBast TypOuHa.
JIBUraTens BHYyTPEHHETO
CTOpaHUs

KIIJI TenmoBoro
nsuraresns. TemnnoBbie
JIBUTATEJIM U 3allUTa
OKPY’KaloIIen Cpebl

3aKOH COXpaHEHHUS U
IIpeBpallleHus SHEPTUU B
TETIIIOBBIX MTPOIIeccax

[Toaroroska k
KOHTPOJILHOK paboTe 1o

teme "TernoBbIe IBICHUS.

W3meneHne arperaTHbIx
COCTOSIHMM BemecTsa'

KonrtponbHas pabora no

teme "TermIoBbIe IBICHUS.

W3meHeHne arperaTHbIx
COCTOSIHMII BelecTBa"

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a83{2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae


https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

29

30

31

32

33

34

Onexrpusanus tein. [[Ba
poJa MEKTPUUECKUX
3apsi0B

Ypok-uccienoBanue
"DnexkTpuszanus Ten
WHAYKUUEH U IIPU
COMPUKOCHOBEHHUU"
BzaunmonelicTBue
3apsKEHHBIX TEJ. 3aKOH
Kynona

DIEKTPUYECKOE TOJIE.
HanpsioxeHHocTh
ANEKTPUYECKOTO TOJISL.
[TpuHUMI cyneprno3unuu
3JEKTPUUYECKUX MOJIEeH

Hocurenu snekrprueckux

3apsaa0B. DJIEMEHTapHBIN
3apsa. CTpoeHue aroma

[IpoBoHMKY U
TUDJICKTPUKU. 3aKOH
COXpaHEHUs
ANEKTPUYECKOT0 3apsia

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

35

36

37

38

39

40

41

Pemenue 3anau Ha
MPUMEHEHHUE CBOMCTB
BJIEKTPUYECKUX 3apsii0B

DIIEKTPUYECKUH TOK,
YCIJIOBHSI €T0
CYILIECTBOBAHUSI.
Hcrtounnku
3JEKTPUYECKOTO TOKA

JIefiCTBHS DIIEKTPUYECKOTO
TOKa

Ypok-uccienoBanue
"JleficTBHE
AJIEKTPUIECKOTO TOJIST Ha
MIPOBOJHUKHU U
TUDJIEKTpUKN"

DNEeKTpUUECKUN TOK B
MeTajjiax, KUAKOCTAX U
rasax

DJIeKTpuYecKas 1emnb U e€
COCTaBHBIEC YaCTH

Cuna Toka. JlaboparopHas
pabora "U3mepenue u
peryJIMpoOBaHKUEe CHIIbI
ToKa"

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a96b
2

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a983
8

bu6mmoreka [JOK

https://m.edsoo.ru/ff0a8bd
6


https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

42

43

44

45

DIeKTpUYECKOe
HanpsbkeHue. BonsTmerp.
JlabGopaTopHnast pabota
"U3mepenue u
peryiupoBaHue
HanpspkeHus"

CornpoTuBieHue
MPOBOJHUKA. Y AEITBHOE
COTIPOTHUBIICHNE BEIIECTBA

JlaGopaTopHas pabota
"3aBUCUMOCTD
ANEKTPUYECKOTO
COMPOTHUBIICHUS
MIPOBOHHKA OT €T0 JJIUHBI,
TUIOMIA/IA TTOTIEPEIHOTO
ceveHus u matepuana”

3aBUCUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUTSL y9acTKa [en

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0a9¢e14

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

46

47

48

49

JlaGopaTopHas pabota
"UccaenoBanue
3aBUCHMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 pe3ucTop,
OT COTPOTHBIICHUS
pe3UCTOpa U HAMPSKEHUS
Ha pe3ucrtope”

IlocnenoBatensrHOE U
napajuieIbHOEe COSUHEHUS
HpOBOILHI/IKOB

JlaboparopHast paboTa
"[IpoBepka mpasuiia
CJI0’KEHUS HANIPSKEHUN
MIPH TIOCJIEI0BATEIEHOM
COETMHEHHUH JIBYX
pe3ucTopoB”

JlaGoparopHas paboTa
"IIpoBepka npaBuia ais
CHJIBI TOKA TIPH
napajjieIbHOM
COEJIMHEHUH Pe3UCTOpOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaa58

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aadle


https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

50

51

52

53

54

55

Pemenue 3aau Ha
puMeHeHne 3akoHa Oma
JUISL Pa3JIMYHOTO
COCOIMHCHU ITPOBOAHUKOB

Pabora 1 MOIIIHOCTH
ANEKTPUIECKOTO TOKA.
3akon J>xoyns-Jlenna

JlaGopaTopHas pabota
"OnpeneneHue paboTh U
MOIIIHOCTH
3JEKTPUYECKOTO TOKa"

DIIEKTPUYECKUE LEMH U
norpedurenu
ANEKTPUYECKON SHEPTUU B
obITy. KopoTtkoe
3aMbIKaHHE

IlocTosHHEIC Mar"HuThbl, UX
BSaHMOHCﬁCTBHC

Ypoxk-uccienoBanue
"U3yuenue nonei
MOCTOSTHHBIX MAarHuToB"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [IOK

https://m.edsoo.ru/ff0ab12
4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab3e0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ab66
0

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

56

57

58

59

MaruauTHOE ToJIe.
MarauTHoe 1oJie 3eMJIH U
€ro 3HaYeHue I )KU3HU
Ha 3emiie

[TonroroBka k
KOHTpPOJIbHOU paboTe 1o
TeMe "DIeKTpudIecKue
3apsbl. 3apsKEHHBIE Tella
U X B3aUMOJCHCTBHS.
ITocTossHHBIN
3JEKTPUYECKUNA TOK"

KonTponsHas padota no
TeMe "DIeKTpudecKue
3apsbl. 3apsHKEHHBIC Tela
U UX B3aUMOJICUCTBUSL.
[ToctosHHBII
AICKTPUICCKUN TOK" /
Bceepoccuiickas
MpoBepoyHasi pabora

PesepBHrlit ypok. Pabora ¢
TEKCTaMU TI0 TeMe
"ITocTostHHBII
aNeKTpuyecKuit Tok" /
Bceepoccuiickas
npoBepovHas pabora

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acOba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abd2¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0abea8

bu6nuoreka [JOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

60

61

62

63

OmnsIT OpcTena.
MarsuTHoOe I10JIe
3JIEKTPUYECKOIO TOKA
MarauTHoO€ 1oJie KaTyIlIKH
C TOKOM

IIpumenenue
AJIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
pabora "U3yuenue
JEICTBUSI MAarHUTHOTO
OJIs1 HA MPOBOJTHUK C
TOKOM"

DNEKTPOABUTATEND
MOCTOSIHHOTO TOKa.
Hcnonb3oBanue
AJIEKTPOJIBUTATEIICH B
TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCTIOPTE.
JlabGopaTopHnas pabota
"KonctpyupoBanue u
u3y4eHue padoThl
3ieKTpoaBUrarens"”

OnbiThl Papajes. 3aKoH
3J€KTPOMAarHUTHOM
nHaykuuu. [IpaBumno
Jlenma

bubmnoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [{OK

0.5
https://m.edsoo.ru/ff0ac74a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢


https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

64

65

66

67

68

DneKTporeHepaTop.
CrniocoOsl nosty4eHus
AIIEKTPUIECKON SHEPTHU.
DIEeKTPOCTaHIIUHU Ha
BO300OHOBIISIEMBIX
MCTOYHHKAX SHEPTUU

IloaroroBka k
KOHTPOJILHOH paboTe 1o
Teme "DIeKTpUUecKue
MarHuTHbIE ABJIcHUS"

KontpomnbHas pabota no
Teme "DJIEeKTpUIECKHe U
MarHuTHbIC sIBJICHUS"

PesepsHblit ypok. Pabota ¢
TEKCTAMU 110 TEME
"TemnoBble BiIcHUS"

PezepHbiil ypok. Pabora ¢
TEKCTaMHU 110 TEME
"MarHuTHbI€ SIBICHUS"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [{OK
https://m.edsoo.ru/ff0accSe



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

9 KUIIACC

Ne
n/
n

Tema ypoka

Mexanuueckoe OBIKECHHUE.
MarepuanbHas TOUKa

CucreMa orcuera.
OTHOCHTENBHOCTE
MEXAHUYECKOIr'0 IBUKEHUS

PaBHOMepHOE
MPSIMOJIUHEITHOE ABM)KEHUE

HepasuomepHnoe
MIPSIMOJIMHEMHOE ABH)KEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTb

[Ipssmonunelinoe
PaBHOYCKOPEHHOE
JBU>)KEHUE. Y CKOpEHUE

CKopOoCTh IPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO
newkeHus. ['paduk
CKOpPOCTH

KoauuyecTBo 4acoB

Bcero

KonTpoJsbHbie
padoThI

IIpakTHYecKue
padoThI

JlaTa
H3YYeHH S

DJICKTPOHHBIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/ff0ad47
4

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ad19
a

bubmmoreka [IOK
https://m.edsoo.ru/ff0ad8d
4



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

10

11

12

13

JlaboparopHast pabota
"OnpeneneHne yCKOpeHus
TeJa MPU PaBHOYCKOPCHHOM
JIBYDKEHUH 110 HAKJIOHHOU
IJIOCKOCTH"

CB00OgHOE TTaJIEHHE TEIL.
OneliTel ["anuines

PaBHOMEpHOE IBUKEHUE TTO
OoKpy>kHOCTH. [lepuon u
94acToTa O0palIeHHUs.
JIuneiiHas u yrioBas
CKOPOCTH

LenTpocTpemureabHoe
YCKOpEHUue

ITepsbiit 3axk0oH HproTOHA.
Bexkrop cuiibl

Bropoii 3akoH HeroToHa.
PaBHOpelicTBYIOIIAA crita

Tpernii 3akoH HproTOHA.
Cyneprno3unus cui

bubmmoreka [JOK

https://m.edsoo.ru/ff0adbl
8

bu6mmorexa [IOK

https://m.edsoo.ru/ff0ael7
6

bu6mmoreka [IOK

https://m.edsoo.ru/ff0ae61
2

but6mmoreka [{OK

https://m.edsoo.ru/ff0ae72
a

bubnmorexa [JOK

https://m.edsoo.ru/ff0ae98
2


https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982

14

15

16

17

18

19

20

21

Pemenue 3amau Ha
MPUMEHEHNE 3aKOHOB
Hrrotona

Cuna ynpyrocTtu. 3aKoH
I'yka
Pemenue 3agau no reme

«Cuia ynpyroctu»

JIaGoparopHas paboTa

«OHpGI[GJICHI/Ie KECTKOCTHU

NPYKUHBDY

Cuna tpeHus

Pemrenue 3agad mo reme
«Cwuna TpeHus»

JlabopaTtopHas pabota
"OnpeneneHue
kod(uimenTa TpeHus
CKOJIb)KeHUS"

Pemmenue 3azay mo reme
"3akousl Herorona. Cuita

ynpyroctu. Cuna tpenus”

bu6nmoreka [IOK

https://m.edsoo.ru/ff0aeb6
c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0aeca
2

bu6mmorexa [IOK

https://m.edsoo.ru/ff0aee2
8

bu6nuoreka [JOK

https://m.edsoo.ru/ff0af73
8
bu6mmorekxa [IOK

https://m.edsoo.ru/ff0afa2
6

bu6nuoreka [JOK

https://m.edsoo.ru/ff0af8b
e

bu6nmoreka [IOK

https://m.edsoo.ru/ff0atb8
e


https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e

22

23

24

25

26

Cuiia TSKEeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUSI.
Yckopenue cBOOOTHOTO
naJeHUs
Ypoxk-koHpepeHus
"JIBUKEHHE TEN BOKPYT
IPaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema).
lNamakTukn"

Pemrenue 3agad mo reme
"Cuita TSDKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS"

[IepBas kocmuyeckas
ckopocTb. HeBecoMocTh u
neperpy3Ku

PaBHOBecue MarepuaibHON
TOUKH. AOCOTIOTHO TBEPAOE
Teno. PaBHOBecue TBEPAOTO
TeJla C 3aKPEIUIEHHON OChIO
BpaleHusi. MOMEHT CUJIBL.
enTtp TsKECTH

bubnmoreka [JOK

https://m.edsoo.ru/ff0af04
4

bubmuoreka [JOK
https://m.edsoo.ru/ff0af5{8

but6mmoreka [{OK

https://m.edsoo.ru/ff0af33
c

but6mmoreka [JOK

https://m.edsoo.ru/ff0afe3
6


https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36

27

28

29

30

31

32

PaBHOBecue MaTtepuaIbHON
TOYKHU. AOCOTIOTHO TBEPIOE
Teno. PaBHoBecue TBEPAOTO
TeJa ¢ 3aKPeIIEHHON OChIO
BpaiieHus. MOMEHT CHUIIBIL.
IlenTtp TsHRECTH

Pemenue 3anau o teme
"MomeHT cuibl. LleHTp
TsKeCTH"

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"MexaHnYeCcKO€e IBUKEHUE.
BzaumopnerictBue ten"

KonTponbnas pabota no
TeMe "MexaHN4JecKkoe
NBIKEHUE. B3zaumonencTaue

n

TCII

Nmnynsc Tema. UMiyssc
CUJIbL. 3aKOH COXpaHEHUS
UMIyJibca. YIPYyroe u
HEYIPYroe B3auMOCHCTBUE

Pewenue 3amau mo reme
"3aK0oH cOXpaHEHUs
uMmmyibsca'

bubmuoreka [JOK
https://m.edsoo.ru/ff0b02b
4

bub6mmoreka [IOK
https://m.edsoo.ru/ff0b040
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0b06e
c

bubmuoreka [JOK

https://m.edsoo.ru/ffOb07f
a

but6mmoreka [IOK

https://m.edsoo.ru/ff0b096
c


https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

33

34

35

36

37

38

39

VYpoxk-koHpepeHuus
"PeakTuBHOE ABMKEHUE B
MIPUPOJIE U TEXHUKE"

Mexanuyeckas pabota u
MOIIHOCTb

PaGora cuibl TsKECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS

JlabopaTopHas pabota
«Omnpenenenne pabOTHI CHITBI
TPEHUS TP PABHOMEPHOM
JBUKEHHUHU TeJa IO
TOPU3OHTAIBHON
MTOBEPXHOCTH»

CBs13b 3HEprUM U padOTHI.
[TorenimanpHast HEPTUs

Kunernueckas sueprusi.
Teopema 0 KHHETUYECKOM
SHEPTUH

3akoH COXPAaHCHUA DHECPIUn
B MCXAaHHUKEC

bubnmoreka [JOK

https://m.edsoo.ru/ff0b0a8
4

bubnuoreka [JOK
https://m.edsoo.ru/ffOb0db
8

but6mmoreka [JOK

https://m.edsoo.ru/ff0b0c3
2


https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

40

41

42

43

44

45

46

JlaboparopHast pabota
«3y4yenue 3akoHa
COXPaHEHHS YHEPTHI»

KomebaTennHoe ABUKEHUE U
€r0 XapaKTEePUCTUKH

3aryxaromye KojaeoaHus.
BriHyX)neHHBIE KOJIeOaHUSI.
Peszonanc

Marematnueckuii u
MIPY>KUHHBIA MAaSTHUKU

Ypoxk-uccienoBanue
«3aBUCUMOCTH MEepHOA
Koye0aHMil OT KECTKOCTH
MIPY>KUHBI U MacChl TPy3a»

[IpeBpanienue sHepruu npu
MEXaHUYECKUX KOoleOaHUsIX

JIaGoparopHas paboTa
«OmnpeneneHue 4acToThl U
neproja Konebanui
NPY>KUHHOTO MasiTHUKA»

bu6nmoreka [IOK

https://m.edsoo.ru/ffOb12f
e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b185
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0b20f
0

bu6mmoreka [IOK

https://m.edsoo.ru/ff0b197
a

but6mmoreka [{JOK

https://m.edsoo.ru/ff0blae
c


https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec

47

48

49

50

51

52

JlabopaTopHas pabota
«ITpoBepka HE3aBUCUMOCTH
repuo/a KojiebaHuu rpysa,
MOJIBEILIEHHOTO K HUTHU, OT
MaccChl Ipy3a»

MexaHUYeCcKHe BOJIHEL.
CBoiicTBa MEXaHHUYECKHUX
BOJIH. [IpononbHBIE N
MOTIEPEYHBIE BOJIHBI

VYpok-koHpepeHIHs
"MexaHn4eCcKHe BOIHEI B
TBEPJIOM TEJIE.
CelicMuyecKkue BOJTHBI"

3Byk. PacnipocTpanenue u
OTpakCHHE 3BYKa

Ypoxk-uccienoBanue
"HaOmroneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHM
pe30oHaHC

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b197

a

but6mmoreka [JOK

https://m.edsoo.ru/ffOb21f
e


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

53

54

55

56

57

58

VYpoxk-koHpepeHuus
"V nbTpa3ByK U HHPPaA3BYK B
MIPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "3aKOHbI
coxpaHeHus. MexaHuueckue
KoJieOaHus U BOJIHbBI"

KonrtpomnsHas pabora no
TeMme "3aKOHBI COXPAHEHUS.
Mexannueckue kKojaeOaHus U
BOJIHBI"

DJIEKTPOMArHuTHOE TOJIE.
DNEeKTPOMAarHUTHbIE BOJIHBI

CBoiicTBa
BHQKTpOMaI‘ HHUTHBIX BOJIH

VYpok-koudepennus "[lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHue
3J€KTPOMAarHUTHBIX BOJIH
IUISI COTOBOH cBA3U"

butmmoreka [{OK

https://m.edsoo.ru/ff0b23¢
a

bu6mmoreka [IOK

https://m.edsoo.ru/ffOb25f
0

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b2ab

€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe
6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6

59

60

61

62

63

64

Ypoxk-uccienoBanue
"N3yueHne cBOWCTB
AIEKTPOMATrHUTHBIX BOJIH C
IIOMOIIbI0 MOOWJIEHOT'O
tenedona"

Pemenue 3amau Ha
ONpeJIeJICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMAarHUTHOM
BOJIHBI

DneKTpoMarHuTHas mpupoia
cBeta. CKOpOCTH CBETA.
BosiHOBBIE CBOMCTBA CBETA

WcTounukm cBera.
[IpssMmonuneHOE
pacrpocTpaHeHHe CBETA.
3atmenus ComHia v JIyHbl

3aKOH OTpa)KEHUS CBETA.
3epkana. Pemenue 3a1a4u Ha
MpUMEHEHHE 3aKOHa
OTpa)KEHHS CBETA

[Ipenomienue cBera. 3akoH
MPEJIOMJICHUS CBETa

bubmoreka [JOK

https://m.edsoo.ru/ff0b2c6
c

bubmmoreka [JOK
https://m.edsoo.ru/ff0b31d
0

bubmuoreka [JOK

https://m.edsoo.ru/ff0b365
8

but6mmoreka [JOK

https://m.edsoo.ru/ff0b38c
4

bubnuoreka [JOK

https://m.edsoo.ru/ff0b3ae
a


https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

65

66

67

68

69

[TonHOE BHYTpEeHHEE
OTpa)KEHHE CBETA.
Hcnonw3oBaHue MOIHOTO
BHYTPEHHETO OTPAXKECHHUS B
OINTHYECKHUX CBETOBOJIAX

JlaGopaTopHas pabota
"UccaenoBanue
3aBUCHMOCTH YTJIa
MIPEIOMIICHHUS] CBETOBOTO
Jyda OT yrJja MmajaeHus Ha

nn

rpaHule "BO3IyX-CTEKJIO

VYpoxk-koHpepeHuus
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OBILIEI'O OBPA30OBAHUS

7 KUIIACC

Koa nposepsiemoro

pe3yJabTara

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsiemble MpeIMeTHBIE Pe3yIbTATHI OCBOCHHSI OCHOBHOM 00pa3oB
OCHOBHOTI'0 00111er0 00pa3oBaHuA

HCIIOJIB30BATh U3YUCHHBIC ITOHATHUA

pa3andaThb SABJICHUA IO ONMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOE

TaHHOE (PM3HUYECKOE SIBJICHHE

paciio3dHaBaThb IPOSABJICHUC HN3YUYCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHHH B OKpY?
CI)I/I?,I/I‘IGCKI/IG SABJICHUA B NPUPOAC, IPHU 3TOM IEPCBOJUTH IMPAKTUYCCKYIO

CYILIECTBEHHBIE CBOICTBA (MPU3HAKN) (PUINUECKUX SIBICHUIN

OIIMCBhIBATH HM3YYCHHBIC CBOMCTBa Tel H (bI/I?)I/I‘leCKI/Ie SABJICHUA, HUCIIOJIb3Y
OIMMMCAaHUUN MPABUJIBHO TPAKTOBATH (bHSI/I‘ICCKI/Iﬁ CMBICJI HCIOJIb3YCMbBIX
CAMHUIIbI (bI/ISI/I‘{eCKI/IX BCINYHH, HAXOJUTb (bopMy.]'IBI, CBA3BIBAIOIINUC AAk

JIPYTUMH BETMYMHAMH, CTPOUTH Tpa(UKH N3yUYEeHHBIX 3aBUCUMOCTEH (pu3m

XapaKTepu30BaTh CBOMCTBA Tell, PU3MUECKUE SIBICHUS U MPOIECCHI, UCTIO

9TOM J1aBaTh CJIOBECHYIO (I)OpMyJ'II/IpOBKy 3daKOHAa U 3aIIMChIBATh €T'0 MATCMa

OOBSACHATH (pU3MUECKHE SBJICHHS, MPOLECChl U CBOWCTBA TEN, B TOM Ul
MIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABIATbL  IPUYUHHO-CIIE
oOBsicHeHue u3 1 — 2 JIOTMYeCcKUX 1IaroB ¢ Onopoi Ha 1 — 2 U3yUYeHHBIX C

(I)I/I3I/ILICCKI/IX 3dKOHa UK 3aKOHOMCPHOCTHU



1.7

1.8

1.9

1.10

1.12

1.13

pewath pacuéTHble 3a1a4u B 1 — 2 1eHCTBUS, UCIIOB3YsI 3aKOHBI 1 (pOopMy
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJla4yM 3aIllMChIBaTh KPATKOE YyCJI
BEJIMYUHBI B OPMYJIBI M IPOBOJUTH PACUEThI, HAXOAUTh CIIPABOYHBIE TaHH!

3a/1a4, OLIEHUBATh PEATUCTUYHOCTh NOJYyUYEeHHON (PU3HMUECKON BEIMYNHBI

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIMTH MPH TIOMOIIH U3V
HCCIIEOBaHUSl BBIJCIATH MPOBEPSIEMOE NPEANONoKeHue (TUIOTE3Y), P«

HOJ'IyLIeHHHﬁ pE3yiabTaT, HAXOAUTH OIINOKHU B XO0J¢€ OIlbITa, A€JIaTh BBIBOAb

IPOBOJUTH OIIBITHI IO HAOIIOACHUIO PU3NUECKUX SBICHUN HIH (HU3UIECKH
IpOBEPsIEMBIE TIPEIOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEJIOKEHHOTO (

OTbITa M POPMYJIMPOBATH BBHIBOJIBI

BBIIIOJIHATE HPAMBIC U3MCEPCHUA C HCIIOJIb30BAHHCM AHAJIOIOBBIX H LII/I(b

MoKa3aHus MPUOOPOB C YIETOM 3aJaHHON a0COIIOTHOM MOTPEITHOCTH U3M¢

MIPOBOJIUTH HMCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3NYECKOH BEINYMHBI
MPSIMBIX W3MEpPEHUH, y4acTBOBaTh B IUIAHMPOBAHMM Y4e€OHOIO HCCIEH0
BBIMOJIHATE U3MEPEHUs], Cclenys MNpeaJoKEeHHOMY IulaHy, (UKCHPOB
3aBUCHUMOCTH (DU3MUECKHX BEJIMYHMH B BHJIE NMPEAJIOKEHHBIX TaOJIULl U

pe3yJibTaTaM UCCICAOBAHUA

MIPOBOAWTE KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/I'-ICCKI/IX BCJIIMYHH, CJICays IIpe
BBIITOJIHCHU U H3MepeHHfI CO6I/IpaTB OKCIICPUMCHTAJIbHYKO YCTAHOBKY H !

BEINYHNHBI

coOJr01aTh MpaBUiia TEXHUKK O€30MTaCHOCTH MpHU padboTe ¢ 1abopaTopHBIM



8 KUIACC

1.14

1.15

1.16

1.17

1.18

1.19

yKa3bIBaTh MPHUHIMIBI JIEHCTBHUS NPUOOPOB M TEXHUUYECKUX YCTPOUCTB
JEHCTBUS M3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C MOMOILBIO U

0 CBOMCTBax Q)HBI/I‘IGCKI/IX SIBJICHUH U HCO6XOI[I/IMBIC (1)I/ISI/I‘IGCKI/I6 3aKOHBI Y

MPUBOAUTH IPUMEPHI (HAXOIUTh HHPOPMAIIHIO O IPUMEPAX ) MPAKTUUECKO
3HaHUIl B TMOBCEJHEBHON >KM3HM JUIA OOecredyeHus: Oe30MacHOCTH IpH
TEXHUYECKUMHU yCTPONUCTBAMHU, COXPAHEHHS 3/I0POBBS U COOIIIOJICHHUS HOP!

OKpY>Karollen cpene

OCYHIECTBIISATH OTOOP UCTOYHUKOB MH(OpMaIU B ceTH VIHTEpHET B COOTBE
3alpocoM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M TYTEM CpPaBHEHHS Pasll

I/IHCI)OpMaI_II/II-O, KOTOpas sABJISACTCA HpOTHBOpC‘IHBOﬁ HJIM MOXET OBITh HEI0

UCIIOJIb30BaTh MpPU BBINOJHEHUH YYEOHBIX 33JaHUN HAyYHOIOIYJISpH
COJIepKaHUs, CIIPABOYHBIE MaTEPHUAIIbI, peCypchl ceTh VIHTepHET, BiIaieTh

TCKCTAa, HpeO6pa3OBaHI/I$I PIH(l)OpMaLII/II/I 13 OJIHOI 3HAaKOBOW CHCTEMBI B ApYy

CcO31aBaTh COGCTBGHHBIG KpaTKUC TNMHUCbMCHHBIC W YCTHBIC COO6IJ.[€HI/I$I I
nHpopManuu (HU3UIECKOTO COAepkKaHUS, B TOM YHUCJIE IyOJIHYHO [
pe3yibpTaTax MPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUHM, MPH ATOM TI'PAMO

MOHATUHHBIN anmapaT Kypca GU3UKH, COTIPOBOXKAATH BBHICTYIIJICHHUE MPE3ek

MPU  BBIOJIHEHUU Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUN pacrpenesns
COOTBETCTBUHU C TIOCTABJICHHBIMU 3aJa4aMU, CJICAUTH 3a BBIIIOJHEHHUEN
OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JCATENBHOCTb TPYIIBL, BBIC

B3aUMOJICICTBUE, YUUTHIBAsI MHEHHUE OKPYKAOIIUX



Koa nposepsiemoro IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa30Ba
pe3yJbTara OCHOBHOTI'0 00111er0 00pa30BaHus

1.1 HUCHOJIL30BATh MOHATUS

12 pas3invaTthb SABJCHHUA IO OIHMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOB
JaHHOC (1)I/I3I/I‘IGCKO€ SABJICHUC

pacro3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3NYECKUX SBICHUA B OKpPY*
1.3 dbuznyeckue SBICHUS B MPHUPOJE, MPH ATOM MEPEBOAUTH MPAKTUYECKYIO

CyIIIeCTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUN

OMUCBIBATHL HU3YYCHHBIC CBOMCTBaA Tell H (I)I/I3I/I‘-ICCKI/IC SIBJICHUS, HUCIIOJIb3Y:!
1.4 OIMMCAaHUU MPABUJIIBHO TPAaKTOBATH @Hanecxnﬁ CMBICJI UCTIOJIB3YEMBIX BCIIL
(I)I/I3I/ILICCKI/IX BCJIIMYMH, HAXOJWUTb (I)OpMyJ'IBI, CBA3BIBAIONIUC NAHHYIO (I)I/ISI/

BEJIMYMHAMU, CTPOUTH I'paUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIT

s XapaKTepu30BaTh CBOWCTBA TeJl, (PU3UYECKUE SIBJICHUS U MPOILECCHI, UCIIO)
3TOM J1aBaTh CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA M 3aIIMCHIBATh €T0 MaTeMaT

OOBSACHATH (PU3UUECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHCIE U B Ki
1.6 OPUCHTHUPOBAHHOT'O XapaKTEpa: BbIABIATE NPUYNHHO-CICACTBCHHBIC CBA3H,
JIOTUYECKHX ITaroB ¢ TOMOIIBI0 1 — 2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX SIB)

3aKOHOMEPHOCTH

pemaTth pacy€THble 3a7au B 2 — 3 JeCTBUS, UCHOJIB3Ys 3aKOHBI H (HOpMY.
17 BEJIMYUHBI: HA OCHOBE aHajIW3a YCJIOBHMS 3aJayd 3allUChIBATH KPATKOE Y

JAHHBIX JUISL PEeLIeHUs 33/1a4H, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUME

pacuéThl U CPaBHUBATH MMOTYYEHHOE 3HaUeHHE (PU3NUECKON BETMUMHBI C U3B



1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

pacrio3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXKHO pPEIIUTh NpH momoum (us
OIIMCaHUE HCCIIENOBAHUs, BBIACIATh IPOBEPAEMOE IPEANOIOKEHHUE, OLCE

MPOBEACHUMA UCCIICAO0OBAaHMA, ACIaTh BBIBOABI

IMPOBOAUTDH OIIBITHI I10 Ha6J'IIO}IeHI/IIO (1)I/ISI/I'-IGCKI/IX SIBIICHUI WJIH (I)I/ISI/IIIGCKI/I}
MMPOBEPACMBIC TIPCAIIOJIOKCHUS, CO6I/IpaTB YCTAHOBKY H3 MPCAJIOKCHHOTO (

omnbITa ¥ (POPMYIHPOBATH BHIBOBI

BBIIIOJHATL IIPAMBIC H3MCPCHUA C HCIIOJIBb30BAHHUEM AHAJIOTOBBIX HpI/I6O

BEJIMYMH, CPAaBHUBAThH PE3yJIbTAThl U3MEPEHUI ¢ yUETOM 3a/1aHHOI a0COIIIOT!

IIPOBOAMTH HCCJIEIOBAHUE 3aBUCHUMOCTH OJHOW (DU3MUECKON BEIMYMHBI
OPSMBIX U3MEPEHUIl: MIaHUPOBATh MCCIEI0BAHUE, COOUPATh YCTAaHOBKY U
IPEeJIOKEHHOMY IJIaHy, PUKCUPOBATH PE3YJbTAaThl MOJYUYEHHON 3aBUCHMOC

ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

MNpOBOAWUTL KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘{eCKI/IX BCJIMYHH: TIIAHHPC

SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEys IPEIIO)KEHHOW NHCTPYKIINH, U BbI

CO6J'IIOI[E[TL IMpaBuJia TCXHUKHU 0e30IMacHOCTH npu pa60Te C HaGOpaTOpHLIM O

XapaKTepU30BaTh MPUHLUIBI IEHCTBUS U3YUYEHHBIX NIPUOOPOB U TEXHUUECK
ONHUCAHMsI, WCHOJb3ysl 3HAHUA O CBOWCTBaX (PU3MUYECKUX SBICHUHA |

3aKOHOMEPHOCTH

paciio3HaBaThb IMMPOCTBIC TEXHUYCCKUC YCTPOﬁCTBa U U3MCPHUTCIIbHBIC HpI/I60j
pPUCYHKaM, COCTABJIATH CXCMbI JICKTPHUYCCKUX ueneﬁ C IMOCJIEA0BATCIIbHBIM

9JICMCHTOB, pa3jin4as YCIOBHBIC 0003HaYEHHS DIIEMEHTOB QJICKTPHYCCKHUX I



1.16

1.17

1.18

1.19

1.20

9 KUIACC

Kon nposepsiemoro
pe3yJbTarTa

MIPUBOJIUTH NpUMEPH! (HAXOAUTHh MH(OPMAILIMIO O MPUMEPAX) MPAKTUYECKO!
3HAHUM B TOBCEIHEBHOW >KM3HM Il oOecredeHus Oe30MacHOCTH IpH
TEXHUYECKUMHU YCTPOICTBaMH, COXPAaHEHUS 3[J0OPOBbS U COOTIOACHUS HOPN

OKpY’KarolIeH cpele

OCYILECTBIISATh MOUCK MH(POpMAIUK PU3NUECKOTO conepkaHusi B ceTu WHT
3HAHUW U IIYTEM CpPAaBHEHUS JOINOJHUTEIBHBIX MCTOYHUKOB BBIJIEIATH WH

IIPOTUBOPEUNBON U MOXKET OBITh HEJOCTOBEPHOM

UCTOJIb30BaTh TPU BBINOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPH
COZIepKaHUs, CIPABOYHBIE MAaTepHAlIbl, pecypchl ceTh VMHTepHET; BianeTh

TeKCTa, mpeoOpa3oBaHus HH(POPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTY

CO031aBaThb COOCTBEHHBIE NUChMEHHBEIE U KpaTKU€ YCTHBIC COO6H.[€HI/I$J
HCCKOJIBKMX HCTOYHHUKOB (1)PI3H‘-I€CKOFO COACpIKaHud, B TOM YHCJIC Hy6JH/I
HpOCKTHOﬁ nin HCCHCHOB&TGHBCKOﬁ ACATCIIbHOCTH, IIpU O3TOM TI'PaMOT

MOHATHIHBIN anmapaT Kypca (PU3HMKH, COMPOBOXKAATH BBICTYIUICHUE MPE3EHT

IIPY BBITOJIHEHUH YYEOHBIX IPOSKTOB U UCCIIENOBAaHUN (PU3NUYECKHUX TPOLIEC
B IpylIle B COOTBETCTBUM C IIOCTABJIEHHBIMU 3aJa4aMH, CICAUTH 3a BBl
KOPPEKTHPOBATh €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIM BKIIAJ B JESATE

KOMMYHHMKATHUBHOE B3aHMOJICICTBHE, MTPOSBIISA TOTOBHOCTD Pa3pelIaTh KOHC

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHsI OCHOBHOI 00pa30
OCHOBHOI'0 0011er0 00pa3oBaHus



1.1

1.2

1.3

1.4

1.5

1.6

1.7

HCIIOJIB30BATh U3YUCHHBIC TIOHATUS

pa3jindaTh SABJICHUS IO OIMMCAHHUIO UX XapPAKTCPHBIX CBOMCTB 1 Ha OCHOI

JlaHHOE (PU3UYECKOE SIBJICHUE

pacnio3HaBaTb IPOSABICHUEC H3YUCHHBIX (1)I/I3I/I‘IGCKI/IX SIBIICHUH B OKpY
(1)1/131/ILI€CKI/IG ABJICHUA B MPUPOAC, IMPU 3TOM HNECPEBOAUTDH MPAKTHYCCKYIC

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) PUINUECKUX SIBICHUI

OIKCHIBATH W3yYCHHBIC CBOWCTBA TEN M (PH3MUECKUE SIBICHUS, HCIIOIB3)
OINMMCAHUU ITIPABUJIIBHO TPAKTOBATH (bH?)H‘lGCKHﬁ CMBICJI UCTIOJIb3YCMBIX BCJ
(DUBUYECKUX BEJIMYMH, HAXOIUTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3

BEJIMYMHAMH, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3UYECKUX T

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE SBJICHUS U MPOLIECCHI, UCTIC

ATOM JlaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIHCHIBATh €r0 MaTel

OOBSICHATH (PU3MUECKUE TPOIECCHl M CBOWCTBA TeJll, B TOM YHCJIE H B K
OPUEHTHPOBAHHOI'O XapaKTepa: BBISABIATh MPUUNHHO-CIICICTBEHHbIE CBS
3 JTOrMYeCKHX IaroB ¢ MOMOMIBIO 2 — 3 N3yUeHHBIX CBOMCTBA (PU3NUECKU

HJIKN 3aKOHOMCPHOCTHU

pemars pacuéTHble 3ajauyd (Omuparomuecs Ha cuctemy M3 2 — 3 ypa
(bopMyIIbl, CBA3BIBAIOIIME (PU3MUECKUE BEIMUYMHBI: Ha OCHOBE AHAJIM3:
KpaTKoe yCJIOBHE, BBIABIATH HEJOCTAIOIINE WM W30BITOYHBIE JAaHHBIC,
HEO0XOUMBIE AJIS PELIEHUs, IPOBOJAUTh PACUEThl U OLIEHUBATH PEATHCTH

(bu3HYECKOI BEITUINHBI



1.8

1.9

1.10

1.12

1.13

1.14

1.15

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEUIUTh MPHU MOMOIIU (u
ONMCAHNE UCCIIEJOBAHMSI, BBIICIATH MPOBEPSIEMOE MPEAIOI0KEHUE, OLIE

MMPOBCACHUA UCCIICIOBAHUS, JCTIAaTh BBIBOAbLI, UHTCPIPETUPOBATL PE3YIIbT

MPOBOIUTH OIBITHI TI0 HAOMIOACHUIO (PH3MUYECKUX SIBICHUH WU
CaMOCTOSITENIFHO COOMPATh YCTAaHOBKY U3 M30BITOYHOrO Habopa 00opy0

ero pe3yJbTaThl, (HOPMYITHPOBATH BHIBOIBI

MIPOBOJIUTH MPH HEOOXOAMMOCTH CEPUI0 NPSMBIX U3MEPEHHH, OTIPEIeIIsist
BenM4YUHBI ((POKYCHOE paccTosiHuEe cOoOMparouieil JTHH3bI), 000CHOBHIBA

(n3MepuTeIHLHOTO MPUOOpPa)

MMPOBOAUTDH UCCIICAOBAHUC 3aBHCHUMOCTEH (I)I/I3I/I‘{CCKI/IX BCJIIMYHH C HUCIIOJIE
IJIAaHUPOBATE HUCCICAOBAHUC, CAMOCTOATCIBHO CO6I/IpaTB YCTaHOBK
HOHy‘ICHHOﬁ 3aBUCHMMOCTH (1)I/I3I/I‘IGCKI/IX BCJIIMYHMH B BHUIC Ta6J'II/II_II/I I

pe3yJibTaTaM HCCle0BaHUS

NpOBOAUTL KOCBCHHBLIC H3MCPCHUA (I)I/ISI/I‘-ICCKI/IX BCJIMYHH: TIIJIAHU]
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATE HU3MCPCHUA, CICAYA
BBIUUCIIATE 3HAYCHUC BCIWYHUHBI H AHAJIU3UPOBATL IIOJYUCHHBIC PC3

MIOTPEUIHOCTH U3MEPEHUIN

co0Jr01aTh MpaBUiIa TEXHUKH 0€30aCHOCTH IpHU paboTe ¢ 1a00paTOpHBI!

pa3jindyaTb OCHOBHBIC NPU3HAKU HU3YUYCHHBIX (pI/ISI/I‘lCCKI/IX Mozelieii: Ma
TBépI[OC TEJI0, TOYCYHBIN MCTOYHHK CBCTAa, JIy4, TOHKas JIMH3a, IIaHCTaf

MOZCIJIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHIUIIBI IEHCTBHUS N3yUYEHHBIX TPUOOPOB U TEXHUYE(
ONUCAHMsI, HUCMONb3Yysl 3HAHMA O CBOMCTBaX (PM3NYECKHUX SIBICHHUM

3aKOHOMEPHOCTH



1.16

1.17

1.18

1.19

1.20

1.21

HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH M3YyUYEHHBIX TEXHUYECK!
npuOOPOB M TEXHOJOTUYECKUX MPOIECCOB MPHU PEUICHUH y4eOHO-IIpa

CXEMbI IJIA IMTOCTPOCHUA H306pa)KeHHfI B INIOCKOM 3€pKaJIC U CO6I/IpaI-OI_He]

MPUBOJIUTH IPUMEPHI (HAXOAUTh HH(DOPMALIHIO O IPUMEPaX ) MPAKTUUECKC
3HAaHUM B NOBCEIHEBHOM XH3HHM Uil oOecredeHus Oe30IMacHOCTH TP}
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUSI 3/I0POBbSl U COOIIOACHUS HO

B OKpY’KarolleH cpene

OCYUIECTBIIATh TMOUCK HWHGOpMalUU (PU3NYECKOTO COJIEPKAHUA B CeT
dbopMyIIMpyss TIOMCKOBBIH 3ampoc, HAXOAHWTh TYTH OIPEICICHHUS

I/IH(l)OpMaHI/II/I Ha OCHOBC UMCIOIIUXCA 3HAHWUH U JOITOJIHUTCIIBHBIX UCTOYE

UCTOJIb30BaTh NPU BBIMOJHEHUH Y4YEeOHBIX 3a/laHUil Hay4HO-IOMYJISAPE
CoJiepKaHus, CIIPABOYHBIE MaTEPUAJIbI, pecypchl ceTh VIHTepHeT; BIajeTt

TeKcTa, MpeodpazoBaHus HHPOPMAIUHN U3 OJHOU 3HAKOBON CHCTEMBI B JIp

co3/laBaTb COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOB!
WCTOYHUKOB (PU3MUYECKOTO COAEp)KaHUs, MyOIWYHO TMPENCTaBIATh

UCCJIEIOBATENIBCKOM IEATENBHOCTH, ITPU TOM I'PAMOTHO HCIIOJIb30BaTh U3
U3y4aeMoro pasjena (U3MKU U COINPOBOXKIATh BBICTYIUICHHE IIPE3CHT:

AyJIUTOPHUU CBEPCTHHUKOB

IIpyu BbIIIOJIHCHUH y‘le6HLIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ (I)I/ISI/ILIGCE
0053aHHOCTH B Ipynri€ B COOTBETCTBHUU C ITOCTABJICHHBIMHA 3aJadaMu, CJ
HeﬁCTBHﬁ H KOPPCKTUPOBATHL €ro, aICKBATHO OLCHHUBATH COOCTBEHHBIH |

BBICTpanBaTb KOMMYHHUKATUBHOC BSaI/IMOIIGfICTBHe, MMPOSABJIASA TOTOBHOCTE



INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon

pa3aesaa 3JIEMEHTA

IIpoBepsiemble 371eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B TIO3HAHWUM OKPYXXAIOIIEI'O MHUPA

1.1

1.2

1.3

1.4

1.5

®dusuka — Hayka o npupone. SBineHus npupoabl. OU3NUECKU

TCIIJIOBBIC, DJICKTPUUCCKHUE, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBIC

duznyeckue BEIUYHUHEI. I/I3MepeHI/Ie (I)I/I3I/I‘16‘CKI/IX BCJIIMYHH

[TorpemnocTs n3MepeHnii. MexayHapoaHas cCUCTeMa €IMHMI]

ECTCCTBGHHOHay‘{HHﬁ MCTOA IIO3HAaHUA: HaGHIOI[CHI/Ie, IocTta
BBIIBUKCHUC THIIOTC3, JKCIICPUMCHT II0O HNPOBCPKE THUIIOTE3, C

SABJICHHUA

Onucanue Gpu3nUECKUX SBICHUHN C MOMOIIBIO MOJIENIeH

[IpakTuueckue padbOTHI:

Hi#Par###13mepeHne pacCTOSHUM.

HiHPar#H#3mepenue 00bEMa KUAKOCTU U TBEPIOTO Tea.
H#HHParf##OnpeneneHre pa3MepoB MajbIX Tell.
H#HPar#H##l13Mepenne Temneparypbl IpU MOMOIIU KHIAKOCTHO

TeMIepaTypbl

INEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHNUN BELIECTBA

2.1

2.2

#HH##Par##H#CTpoeHre BEIIECTBA: aTOMbl U MOJIEKYJIbI, UX pa3Mep

AUCKPECTHOC CTPOCHUC BCIICCTBA

Hi#HParf## /| Brkenne yactull Bemectsa. CBs3b CKOPOCTH JABHXKEH

BbpoyHoBckoe nBuxkenue, tupdysus



23

24

2.5

2.6

BSaHMOILGﬁCTBHG YaCTHUILl BEUICCTBA: MPUTAIKCHUC N OTTAJIKUBAHH(

#Hi##HParfH## ArperaTHple COCTOSIHUSL BELIECTBA: CTPOECHHUE TIa30l
(KpucTaJuIMYecKuX) Tesl. B3auMocBsA3b MEXy CBOMCTBAaMH Bell

COCTOSIHUAX U UX aTOMHO-MOJICKYJISIDHBIM CTPOCHUEM

OcobenHoctu arperaTHbIX COCTOSTHUH BOJBI

[IpakTrueckue pabOTHI:
H#H#H#Par###Ouenka AuamMeTpa aToMa METOI0M PSAO0B (C UCIIONB30E
HHHPar###ONbBITH 10 HAOTIOACHHUIO TEMJIOBOTO PACHITUPEHUS Ta30!

HH#HPar###ONBITH 10 0OHAPYKEHUIO AEUCTBUS CHUII MOJICKYJIIPHO

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

MexaHn4ecKoe JBHKEHHUE. PaBHOMepHOC U HEPABHOMCPHOC JIBU

#iHParfH##Cropoctb. CpenlHsAss CKOPOCTb IIPU HEPABHOMEPHOM

BPEMCHU JIBUKCHHUA

SIBnenue HHCPILIUH. 3aKkoH HHCPLUH. BiauMoaelicTBue Te Kak Ip

NBIDKEHUA Tell. Macca Kak Mepa HHEPTHOCTH TeJla

#H#Par### ImotHocTh BemrecTBa. CBSI3b IJIOTHOCTH C KOJIHUYEC

00BEMa BelecTBa

Cuiia KaK XapaKTepUCTHKA B3aUMOJICHCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. i3mepeHnue criibl ¢ TOMOUIBIO U]

#HHPart## SIBneHne TAroTeHusa U cuia TsoxecT. Cuiia TSHKECTH Ha

HeBecomMmocTh

Cuna tpenus. TpeHue CKOIbKEHUS U TpeHue nokos. Tpenue B np



3.9

3.10

3.11

3.12

HH#Par##H#CrnoxxeHue cujl, HallpaBJICHHBIX 110 OJHOUN npsiMoi. PaB

[IpakTuyeckre pabOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS  (IIAPHUK
AJIEKTPHUYECKOTO aBTOMOOWISI U Tak nainee). OnpeneneHue cper
Opycka WIH MIapHKa MO HAKJIOHHOW Iiockoctu. OmnpeneneHue
OnbIT, JIEMOHCTPUPYIONIME 3aBHCUMOCTh PACTSDKEHUS (e
MPUIOKEHHOM criibl. OTBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTB C

BECa TCJIa U XapaKTEpa COIIPHUKACAIOIIUXCS HOBerHOCTefI

duzuyeckue ABICHUS B MPUPOE: MPUMEPDI IBUKEHHS C Pa3iny

Y HEeXXUBOU IIPUPOJE, NEUCTBUE CUIIbI TPEHUS B IIPUPOJIE U TEXHUK

TexHuyeckue yCcTpoucTBa: TUHAMOMETP, NOAIINITHUKI

TABJIEHME TBEPBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

Jasnenue TBEpnOro Tena. CnocoObl yMEHBIICHUS U YBEIHUEHUS

Z[aBJICHI/IC raza. 3aBUCHMOCTb JaBJICHHA ra3a OT O6’béMa, TEMIICPA

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMH, XKHUIKOCTAMHU U

[THeBMaTHUYECKHE MAIINHEI
3aBUCUMOCTh  JIaBJICHHUSI  KUAKOCTH OT TIIyOMHBL.  [mjj

Coobmaromuecst cocyasl. [ uapaBinyeckue MeXaHU3Mbl

Atmochepa 3emnu u armocepHoe naBineHue. [IpudauHBI C
o6onouku 3emnn. OneiT Toppuuerii. 3aBUCUMOCTh aTMOC(HEPHO

YPOBHEM MOPA

H3MCpCHI/Ie aTMOC(I)CpHOI‘O JaBJICHHA. HpI/I60pBI AJIL UBMCPCHUA ¢



4.7

4.8

4.9

4.10

4.11

JlelicTBuE KUIKOCTH U Tra3a HA MOTPYKEHHOE B HUX TEJO. BEIT

cuia. 3akoH Apxumena

[InaBanue ten. Bo3gyxormnnaBanue

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOje OT 00BbEMa MOrpy
tena. OrmnpeneneHue BBITAJIKUBAIOIIEH CHIIbI, JAEUCTBYIOLIEH
XKUAKocTh. [IpoBepka HE3aBUCHMOCTH BBITAJKHUBAIOIIECH CHIIBI,
AKHUJKOCTH, OT Macchl Tena. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCHMC
JeUCTBYIOIIEH Ha TEJIO B XKMIKOCTH, OT 00bEMa MOrpyKEHHOM B
IJIOTHOCTU KHUJAKOCTH. KoHCTpyumpoBaHME apeomeTpa WIH K

orpezeneHue e€ rpy30nobEMHOCTH

dusnyeckue SIBICHHUSI B IMpHUpoOJAC: BIMAHUC aTMOC(bepHOFO JaBJ

IJIaBaHUE PhIO

TexHuueckue  ycTpoiicTBa:  cooOIIarolIUecs  COCYIbl, Y

TUAPABIMYECKHN Mpecc, MaHOMETP, OapoOMeTp, BEICOTOMED, MOPII

PABOTA, MOIIIHOCTD, SHEPT A

5.1

5.2

53

54

5.5

5.6

5.7

Mexannyeckasi pabora

Mexannuyeckass MOIHOCTb

IIpocTeie MexaHU3MBIL: pblyar, 0JIOK, HAKJIOHHAs IUIOCKOCTb. [IpaB

HpI/IMeHeHI/Ie I[MpaBujia PaBHOBCCHA pbldara K 6J10Ky

«3omn0Toe mpaBuio» MexaHnuku. KoadduuueHt momneznoro neict

MCXaHHU3MBbI B 6BITy N TCXHHUKE

[ToTennmanpHast SHEPTUU TeJa, MOTHATOTO HAJ 3eMIIEN

Kunernueckas saneprus



5.8

Ilonxas MexaHn4uecKas SHEPrus-. 3aKOH U3MEHEHUS U COXpPaHCHUAA

[TpakTuyeckue pabOTHI:

###Par###Onpenenenre padOTHl CHJIBI TPEHUS TIPH PaBHOME

5.9
TOPU30HTAILHON MNOBepXHOCTU. MccnenoBaHue yCIIOBHM PaBHO
KII/I HakinoHHOM MIOCKOCTH. M3ydueHne 3aKkoHa COXPAaHEHHUS MEXa
5.10 @u3nyecKue SIBICHUS B IPUPOJE: PbIYAry B TEJIEC YEIOBEKA
- TexHudyeckue ycTpoicTBa: pblyar, IOABMKHBI M HEINOJBH
IJIOCKOCTh, POCThIE MEXAaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasjaena 3J1eMeHTa
TEIIVIOBBIE ABJIEHUA
OcHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CT
6.1 pasmepsl MOJIEKYJI. OnbIThI, MTOATBEPKJAOLINE
MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mogenu TBEPAOTO, KUAKOTO W Ta3000pa3HOTO COCTOSIHUMA BeI
6.2
6 amopdHbIe Tea
OObsicHeHHe CBOWCTB Ta30B, JKUJIKOCTEH U TBEPABIX TeJ
6.3
MOJIEKYJISIPHOKHUHETUYECKON TEOPUH
6.4 CMauuBaHue U KalWUISPHBIE SIBICHUS
6.5 TermnoBoe pacuiupeHue U coxaTue
6.6 Temmnepatypa. CBs3b TEMIIEpaTYpbl CO CKOPOCTBIO TEILIOBOTO /1B



6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

Buaytpennsst sneprusi. CrnocoObl W3MEHEHWsT BHYTpPEHHEH 9

coBepIleHHE PadOoThI

BI/II[BI TCILIoNECpeaaqun: TCIJIONMPOBOJHOCTE, KOHBCKI WA, U3JTYUCE
KoanuecTBO TEIIOTHI. yIleJ'ILHaﬂ TEINIOEMKOCTh BCIICCTBA

TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TETIOBOTO 0a

IInaBienue u OTBCPACBAHUC KPUCTAINIMYCCKUX BCIICCTB. V neneb

[TapooOpazoBanne wu  kouaeHcamusi. Hcmapenue. Kumner

napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT aTM(

BnaxunocTs Bo3ayxa

9H€pI‘I/I$I TOIIJIMBA. VI[CHBHaSI TCIUIOTAa CropaHusia

[Tpuntumnel padoTel TeruioBbIX ABUTaTenei KI1/] rermoBoro qur

Y 3aI11Ta OKPY’KAIOIIEH Cpeibl

3aKoH COXpPaHCHUA U IPECBPALICHNA SQHEPIUHU B TCIIIOBBIX ITPOIIECH



6.17

6.18

[IpaxkTuyeckue paboOTHI:

H#HPar#H##OnbITHl IO 0OHAPYKEHUIO AEUCTBUS CUII MOJIEKYJISIPH
#H##Par###ONbITHI 110 BHIPALIMBAHUIO KPUCTAIIIIOB MTOBAPEHHOM (
HH#HPar###ONBITHl 10 HAOJIOJCHUIO TEIUIOBOIO PACHIMPEHUS T'a
TeJL.

#iHPar#H##OnpenencHue TaBJICHNS BO3IyXa B OaJIJIOHE IIMPHIIA.
#H##Par##H#OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JaBJICHHUS
HarpeBaHUs WIN OXJIaKICHUS.

###Par### IpoBepka ruUnoTe3bl JUHEWHOW 3aBUCUMOCTH TN
TEPMOMETPHUYECKOU TPyOKE OT TEMITEPATYPHI.
###Par###HabOmonenre n3MeHeHNs BHYTPEHHEH YHEPTUH TeJla B
U pabOThI BHEIIHUX CHJI.

#i#HPar###llccnenoBanue SBJICHUS TEIJIOOOMEHa NMPU CMELINB
BOJIBI.

#H#Par##H#OnpenesieHue KOJIMYECTBA TEIJIOThI, MOJIYYEHHOTO
HarpeThiM METAITUYECKUM LIUITUHAPOM.
#HH##Par###OnpeneneHue yaeabHON TEIIOEMKOCTH BEILIECTBA.
#i#HtPar#H##lccnenoBanue nporecca HCIapeHus.
#H#HtPar#H##OnpeeneHne OTHOCUTENbHON BIaKHOCTH BO3TyXa.

#H##Par##H#OnpeneneHue yaelIbHON TEIIOTHI IJIABJICHUS JIbJA.

®dusnueckue SBICHUS B MPUPOJIE: TTOBEPXHOCTHOE HATSKEHUE
MpUpOJe, KpUCTAIBI B mpupoze, uznydenue CoiHIA, 3aMef

Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, WHesl, CHera.



6.19

TexHudeckue ycTpoucTBa: KalluUIsPhl, IPUMEPHI HCIIOIb30BAHY
TEPMOMETp, JAATUYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILT

NICUXPOMETP, NapoBasi TypOuHa, IBUraTellb BHYyTPEHHETO CrOpaH

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

Onextpuzanys Ten. J[Ba poaa 3IeKTpUYECKHX 3aps10B

B3aumoneiictBue 3apsikeHHBIX Tell. 3akoH KyioHa (3aBHUCHMC

3aPsSPKCHHBIX TCJI OT BCJIIMYMHBI 3apAJ10B U paCCTOAHUA MCIKIAY TC

:‘)HeKTpI/I‘leCKOG I10JIC. HaprI)I(éHHOCTB QJICKTPHUYCCKOI'O II0JIs

3JIEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocutenu snektprudeckux 3apsaa0B. DJIEMEHTaPHBIN AJIEKTpUUEC

[TpoBOAHUKYN U AMAIEKTPUKU
3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

9HeKTqueCKHﬁ TOK. YCIIOBHUS CYHICCTBOBAHHUA JBJICKTPUY

IIOCTOAHHOI'O TOKa

I[eﬁCTBI/IH QJICKTPHUYCCKOI'O TOKa (TCHHOBOC, XUMHNYCCKOC, MarHl

B XXUIAKOCTAX M ra3dax

Onektprueckas nenb. Cuia Toka. DNeKTPUIECKOe HANPSKEHNE

ConpoTuBieHue MPOBOAHMKA. Y IEIBHOE COIIPOTUBIIEHUE BEILEC
3akon Oma 1S ydyacTKa Lenu

[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE IPOBOIHUKOB

PaboTa 1 MOIIHOCTH AIeKTprYecKkoro Toka. 3akoH [[xoyms — Jle

DNEKTPUUECKUE LIETIN U TOTPEOUTENH ANEKTPUIECKON SHEPTUH B |



7.14

7.15

7.16

7.17

7.18

7.19

ITocTossHHEIE MarHuThl. B3anMoaelicTBHE MOCTOSIHHEIX MAarHUTO!

MaruauTtHoe 1moje. MarauTHoe noJie 3eMJIM B €TI0 3HAUCHHUE JJIS

OmnbIT OpcTena. MarHuTHoOe 1osie 3JeKTpudeckoro Toka. [Ipum

TCXHHUKC

JlelficTBME MAarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM. DIJIEKTPOJIE

Hcnonb30oBaHue 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBE

OnbiTel Papajnes. SABneHue 3JeKTpoMarHuTHOM HHAYKIMU. [Ipar

Onekrporerepatop. CrocoObl MOTYUYEHUS SIEKTPUUECKON JHE

BO300HOBJISIEMBIX HCTOYHHUKAX OHEpPIrun



7.20

[IpakTuyeckue paboOTHI:

OnbITH IO HAOTIOIGHUIO SJICKTPU3AIUH TEJI WHAYKIIUEH U TIPH C
HccenenoBanue 1eMCTBUS IIEKTPUYECKOTO MOJIS HA TPOBOIHUKHI
C6opka 1 mpoBepka paboThI NEKTPHUUECKON LIEMH TOCTOSIHHOTO
W3mepenue u perynupoBaHue CUIbI TOKA.

N3mepenue u peryinrpoBaHUe HANPSKEHMUS.

WccnenoBanne 3aBUCHMOCTH CHUJIBI TOKAa, WAYIIETO 4Yepe3 pe:
PEe3UCTOpa U HANPSKEHHS Ha PE3UCTOPE.

OnpIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUYECKOTO COIT
€ro JJIMHBI, TUIOIIAIU TIONIEPEUYHOT0 CEUEHUS U MaTepHrala.
[IpoBepka mpaBumiIa CIOKEHHs HAIPSDHKEHUNW NPH IOCIENI0BAl
pesucropos. IIpoBepka mpasuiia 715 CUIIBI TOKA IIPU MTapaJlIeIbH
Omnpenenenue pabOThl IEKTPUYECKOTO TOKA, MIYILIETO 4Yepe
MOULIHOCTH JIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha pe3ucTtope. |
CWJIBI TOKa, HAYLIErO 4Yepe3 JaMIO4Ky, OT HANpsOHKEHHUs Ha
HarpeBatensd. lMccnenoBaHMe MAarHUTHOIO — B3aMMOJCHCTBUS
W3yyeHre MarHuTHOrO MOJISl IOCTOSIHHBIX MarHUTOB IIPU UX O
HccnenoBanne nAelcTBUA 3JIEKTPUUECKOTO TOKa Ha MarH
JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbI B3aUMOJEUCTBUS KaTyl
CHJIBI TOKa WM HANpaBJICHUS TOKa B KaTylike. M3ydeHume nenc
NPOBOJHUK ¢ TOKOM. KoHCTpyHnpoBaHue u nuzyueHue paboThl 1€
KIIJI anekrponBuraTenbHoOil  ycTaHOBKM.  ONBITBI 1O
JNIEKTPOMAarHUTHOM MHIYKIUHM: HCCIEA0BaHUE HW3MEHEHUN

WHIYKITMOHHOTO TOKa



dusnyeckue SIBICHUS B npupoac: 3JICKTPUUCCKUC SBJICHUSA B

7.21 JKUBBIX OPTraHW3MOB, MarHUTHOE T0JIe 3eMJIH, JIpeii( MOJI0COB,
YKU3HU Ha 3emiie, MOJIIPHOE CUSHUE
TexHuueckue YyCTpPOWCTBA: BJIEKTPOCKON, AaMIEPMETP, BOJIE
SJIEKTPUYECKON  DHEPTHH, 3JIEKTPOOCBETUTEILHBIE np
7.22
AJEKTPONPUOOpPHl  (MPUMEPHI),  AJIEKTPUUYECKUE  TMPEHOX:
ANEKTPOABUTATENb MOCTOSHHOTO TOKA, TeHEPaTOp MOCTOSHHOTO
9 KIIACC
Kon Kon
[IpoBepsiembIe 37IEMEHTHI COIEPIKAHM:
pasnena AIIeMEHTa
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanundeckoe aBumxeHue. MatepuanbHas Touka. Cuctema oTcu¢
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
24 #HH##Par##HHepaBHoMepHOe NpsMosIMHENRHOE JBHXKeHUE. CpejH:
TeJa MpU HEPABHOMEPHOM JIBHXKCHUH
8 8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJIMHETHOE ABUKEHUE
8.6 #H#HPar###CBooOoaunoe magenue. OnbITel [ annies
27 ##H#Par#H##PaBHOMepHOE JBHXKEHHE 1O OKpyxHOcTH. Ilepuo,
Jluneiinas u yriosas ckopocTu. LleHTpocTpeMuTensHOe yCKOpeH
8.8 [TepBerit 3akon HetoToHa
8.9 Bropoii 3akon Herotona
8.10 Tpetuii 3akon HerotoHa



8.11

8.12

8.13

8.14

8.15

8.16

8.17

8.18

8.19

8.20

8.21

8.22

8.23

8.24

8.25

8.26

HHHParfH#H#] [puHIMT Cyneprno3uiuy Cui

Cuna ynpyroctu. 3akoH ['yka

#i#HParf##Cuiia TpeHUs: CUJ1a TPEHUS CKOJIbKEHMSI, CUJIa TPEHUS I

#HH#Par##H#Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUA. Y CKOT

JBmwxenue 1ianetr Bokpyr Cosnma. IlepBas kocmuyeckas

neperpy3Ku
PaBHOBecHe MaTepuanbHON TOYKH. AOCOTIOTHO TBEPAOE TEJIO

#i#H#Par#H##PaBHOBecHe TBEPIOro Tejla C 3aKPEIUIEHHOW OCHIO

LenTp TsxecTu

Nmmnynsc Tena. U3menenue uMmiynsca. MIMiyiibe cuisl

3aKOH COXpaHEHMsI UMITyJIbCa

#HHPar###PeakTUBHOE IBIDKECHUE

Mexanunueckasi paboTa U MOIIHOCTb

Pabota cun TsokecTH, ynpyroctH, TpeHusi. CBsi3b SJHEPTUHU U pado’
[ToTenunanbHas 3HEpPrUs Tena, NOIHATOrO HaJl TOBEPXHOCTHIO 3¢
IToTeHunanbHas SHEPTUs CKATON NPY>KUHbI
#H#Parf##Kunernueckas sHeprus. Teopema 0 KHHETUYECKOM JH¢

H#HPar#H##3aKoH coXpaHEeHUS] MEXaHUYECKOW SHEPTUU



8.27

8.28

8.29

[IpakTuueckue paboOTHI:

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OPyCKa MU JIBHXK
tockoctu. Ornpenenenne YCKOpeHus Tela IPH paBHOYCKOPEHHO
TUIOCKOCTH.

HccnenoBanne 3aBHCHMOCTH TYTH OT BpPEMEHH IIPH PaBHOY
Ha4aJIbHOW CKOPOCTH.

[TpoBepka rUMOTE3BI: €CIIN IPHU PABHOYCKOPEHHOM JIBMKEHUH O€!
OTHOCATCS KakK pAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIL
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBKEHHUS OT CHUJ
Onpenenenue ko3dduumenta TpeHUs ckoibkeHus. Orpenere
Onpenenenue pabOThI CHIIbI TPEHUS IPU PAaBHOMEPHOM JIBHIKEHI
noBepxHocTH. OnpesenieHre padoThl CHIIB YIPYTOCTH IPH MOIHE

HCIIOJABM>KHOI'O U ITIOABHXKHOI'O 0JIOKOB

du3nyeckue SBICHHS B npupoaec: IMpUIMBbBI W OTJIMUBBI, OB

CHUCTCMBbI, PCAKTUBHOC IBUKCHHUC JKUBLIX OPIraHU3MOB

Texunueckue YCTpOfICTBaZ CIIMAOMETP, OATUHUKH IIO0JIOXKCHUA,

paKeThl

MEXAHWYECKUE KOJIEBAHHMA 11 BOJIHBI

9.1

9.2

9.3

KonebarenbHoe nBumxeHne. OCHOBHbBIE XapaKTEPUCTHKH KOJ

aMIUINTyaa

MareMaTnueckuil U NPYKUHHBIM MasTHUKU. [IpeBpaimeHue 3H

JABUKCHUN

3aryxaromue koaebanus. BoiHyxIeHHbIE Konebanus. Pezonanc



10

9.4

9.5

9.6

9.7

9.8

9.9

Mexanudeckue BoJHbI. CBOICTBA MEXaHMUECKUX BOJIH. [Ipogom
JlivHa BOMHBI U CKOPOCTh €€ pacmpocTpaHeHHs. MeXaHUYecK

CECMUYECKHE BOJHBI

3ByK. ['poMKOCTB U BbICOTA 3BYyKa. OTpakeHUE 3ByKa

WHdpa3Byk U yabTpa3ByK

[IpakTryeckue paboOTHI:

Omnpenenenye 4acToThl U epro/ia KoueOaHUu MaTeMaTHYeCcKOro
OmnpeneneHue 4acTOThl U MEPHOAA KoleOaHUH IPYKUHHOTO MasiT
UccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJICOAHHM MOABEIICHHO
HUTH. MccnenoBanue 3aBUCUMOCTH Nepuosia KojeOaHUi MpyKu
rpy3a. [IpoBepka He3zaBUCHMOCTH Nepuojaa KoyiebaHHl rpysa,

MacCChI I'py3a u JKECTKOCTHU MPY>XUHBI. I/I3MepeHHe YCKOPCHUS CBO

du3znuyeckue SIBJICHHUSI B npupoac: BOCHPUATHUEC 3BYKOB KW

CECMUYECKHUE BOJIHBI, IlyHAMH, 9XO

TexHuyeckue ycTpoHCTBa: 3X0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa

SJIEKTPOMAT'HUTHOE I1OJIE 1 DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

9J'IeKTp0Mal"HI/ITHOC I10JIC. 9HeKTp0MaFHHTHHe BoJIHEL. CBOMCTBA

[IIkana 3n€KTPOMarHUTHBIX BOJIH

DnekTpomMarouTHas mpupoza cera. CKopocTh cBeTa. BonHoOBbIE

[IpakTuyeckue pabOTHI:

N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJH C TOMOIIBI0 MOOKIT
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105 duznyeckue SBICHUS B MPUPOJE: OMOIOTHYECKOE IeUCTBUE BUL
U PEHTT€HOBCKOTO M3ITy4YeHUI

10.6 TexHudyeckue ycTpoHCTBa: UCTIOIB30BAHUE DIIEKTPOMATHUTHBIX B
CBETOBBIE ABJIEHUA

11.1 JlyueBasa monenb cBera. ICTOUHUKM CcBETA

11.2 [IpsamonnHEHOE pacIpOCTpaHEHHUE CBETA

11.3 Otpaxenue cBeta. [lockoe 3epkano. 3aKOH OTPaKEHHS CBETA

11.4 [Ipenomnenue cBera. 3akoH mpesioMmieHus cBera. [lonHoe BHyTpE

11.5 JInnza. Xox jrydei B JIMH3E

11.6

11.7

11.8

Ontuyeckas cucrema ¢oTtoariapaTa, MUKPOCKOTIA U TeJIeCKoTa

I'ma3 kak ontudeckas cucteMa. ban3opyKkocTh U TalbHO30PKOCTh

Paznoxenue Genmoro cera B crekTp. OnbiTel HetoToHa. Croxe

Hucnepcus cera
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[IpakTrueckue pabOTHI:

#i#HPar#H##lccnenoBaHue 3aBUCUMOCTH yTjla OTPAKEHUSI CBETOBC
###Par###13yueHne xapakTepUCTUK N300paKeHUS TIPEIMETa B T
H#i#HParf##lccnenoBanue 3aBUCUMOCTH yIJla IPEJIOMIIEHUS CBETC

Ha rpaHule «BO3AYX — CTCKIIO».

11.9
#iHPartH# lonydueHne n300paxeHH ¢ TOMOIIBIO COOMPAIOTIIEH I
H#HH#HPar#H##Onpenenenne pOKyCHOro pacCTOSIHASA U ONTHYECKOH ¢
HH#HPar###ONBITHI 110 Pa3/IoKEHUIO 0EJI0Tro CBETa B CIIEKTP.
HH#Par##H#ONbBITH 110 BOCIIPUITHUIO 1[BETA MPEAMETOB MPU UX HE
GUIBTPHI

1110 dusndeckue siBiIeHus B npupoe: 3atmenus Comnnua u JIyssl, nse

' B atMocdepe (mBeT Heba, pedpakius, paayra, MUPax)
11.11 TexHrueckue yCcTpoicTBa: OYKH, MEPUCKOT, (POTOANIaApaT, ONTHS
KBAHTOBBIE ABJIEHUA

12.1 OmnbiThl Pesepdopna u muianerapHast Mozienb atoMa. MoJienb aTon

12.2 Hcnyckanue u nornonieHrue ceeta aroMoM. KBanTtsl. JInHedaTsl

12.3 PannoaktuBHOCTH. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs

12.4 Crpoenue atoMHoro siipa. HykinonHnas Moziens aToMHOro siipa. b

12.5 PannoaxtuBHble npeBpanienus. Ilepuon nomypacnaaa aTOMHBIX s

12.6 S nepHblie peakiyu. 3aKOHBI COXpaHEHUS 3apsJ0BOTO U MACCOBOTY

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cuntesa u nenenus suaep. Mcrounuku sHeprun CosHUA -



12.9

12.10

12.11

12.12

Snepnas sHepretuka. JleicTBUE paAMOAKTUBHBIX U3JIyYEHUN HA >

[MpakTrueckue paboThI:

HabutoieHne CruIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIYUECHHUS.
HccrnenoBanre TPEKOB: HM3MEPEHHE DJHEPTUM  YaCTHIBI  I10
dororpadusm).

W3mepeHue paanoakTUBHOTO (poHa
@u3nyecKue SIBJICHUS B MPUPOJIE: ECTECTBEHHBIM PaJMOAKTUBHb

PaaruOaKTUBHOC UBJIIYUCHUC NPHUPOAHLBIX MHUHCPAJIOB, JefcTBHUE ]

Ha OpraHu3M 4Y€JI0OBCKa

TexHrueckue ycTpoucTBa: CIIEKTPOCKOI, HHANBULYAJIBHBIN 03U



INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJIbHOM
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon nposepsiemoro IIpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yJbTaTaM 0a30BOI0 Yyj
TpeGoBaHus o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHuUs HA 0OC

ITonnmanue ponu GU3MKM B HayyHOW KapTHHE MHpa; CHOPMHUPOBAHHO
3aKOHOMEPHOM CBSI3M M II03HABAEMOCTH SIBJICHWM NPUPOABI, O POJIK
cructeMooOpa3symomeil poin (QU3MKKM B pa3BUTHM €CTECTBEHHBIX HAyK
HBOJIIOIMH (PU3NUECKUX 3HAHUHM M UX POJIM B IIEJIOCTHOW €CTECTBEHHOHA
POCCUIMCKHX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBICH

MHpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUsA 0 BUJAX MaTepuu (BEIIECTBO U IOJIE), O ABHKEHUHU KaK CIOCOO
aTOMHO-MOJIEKYJISIDHOW TEOpUU CTPOEHHs BELIecTBA, O (PU3UUECKOM
(MEXaHMYECKHUX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAaHTOBBIX); YM
ONHUCAaHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JAEMOHCTP!
SBJICHUE; YMEHHE pacloO3HaBaTh MPOSBICHHE M3YYEHHBIX (U3MUYECKUX

BBLACIIAA UX CYIICCTBCHHLBIC CBOMCTBA (HpI/I3HaKI/I)

Brnanenue ocHOBaMM MOHSATHITHOTO anmapaTa ¥ CUMBOJIMYECKOTO SI3bIKa (¢
3 pelieHrs y4eOHBIX 3a]a4; YMEHUE XapaKTepH30BaTh CBOWCTBA Tel, QU3

HCIIOJIb3YA (l)yHIIaMCHTaJIbHLIC N OMITMPUYICCKHEC 3aKOHBI



YMeHue onuchIiBaTh HU3YYCHHBIC CBOMCTBA TEI U (bHSH‘ICCKI/IC SIBJICHHUSA, UCL

Bnagenue ocHOBaMU METOJIOB HAyYHOTO MO3HAHUS C YYETOM COOIIO/ICH
HaOmoIeHne PU3NICCKUX SBIICHUH:

YMEHHE CaMOCTOSITENIbHO COOMPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U3 ;
M0 MHCTPYKIIMH, OTIMCHIBATH XOJ1 OTBITA U 3aIIUCHIBATh €r0 Pe3YyIbTaThI, (
MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUHN (PU3NUECKUX BETUUHH: YN
CaMOCTOSITENILHO COOUpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY IO HWHCT
BEJIMYMHBI ¥ aHAJIM3UPOBATh MOJYyUYEHHBIE PE3YNIbTAThl C YYETOM 3a/laH}
U3MEPEHU;

MIPOBEJCHNUE  HECIIOXKHBIX  OKCIEPUMEHTAIBbHBIX  HCCJIEeI0BaHUM;
OKCIIEPUMEHTAIBHYI0 YCTAHOBKY H TPOBOAMTH HCCIEJOBAHHE TIO
MOJTyYEHHBIC 3aBUCUMOCTH (PU3NUYECKHUX BEJIMYMH B BUE TaOIUIl U rpadr

ACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

[ToHnMaHue XapaKTepHBIX CBOWCTB (pU3MUECKUX Mojeneil (MaTepHasbH
TE€J0, MOJIENM CTPOEHHUS Ta30B, JKUIKOCTEH M TBEPABIX TeJ, MJIAaHETAp!

MOACIb aTOMHOI'O ;mpa) U YMCHHUC IIPUMCHATD UX JJIS 00BsICHEHHS (I)I/I3I/I‘

YMmenue oOBSACHATH (PU3MUYECKHE TMPOIIECChl M CBOMCTBA Tel, B TOM Ul
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBIATH IPH
CTPOUTHh OOBACHEHHE C OMOPON Ha M3yueHHBbIE CBOMICTBa (PU3MUECKHX

3aKOHOMCPHOCTHU U MOJCIIN



10

11

YMmenue pematb pacu€rHble 3a7aud (Ha 0a3ze 2 — 3 ypaBHEHHH), HC
CBsI3bIBaOIIME (PU3NUECKHUE BEIMYUHBI, B YACTHOCTH, 3aIHCHIBATh KPaTI
HEJOCTAIOUINe JTaHHbIE, BEIOUPATh 3aKOHBI U (HOPMYIIbl, HEOOXOAUMBIE
CIIPaBOYHBIE JAHHBIE, MPOBOAUTH PACUYETHl M OLIEHHWBATH PEAINCTUY]
(bu3NYeCKO BENMYMHBI; YMEHHUE OMPEIENATh Pa3MEPHOCTh (PUINYECKO]

peUICHUHA 3a1aun

VYmenue XapakTCpU30BaTh IMPUHIIUIIBL ,HCIZCTBPIS[ TEXHUYCCKHUX YCTPO]
HpI/I60p0B, U IPOMBIIUICHHBIX TCXHOJOTMYCCKHUX MPOHCCCOB IO HUX Ol

CBOMCTBaxX (bI/IBI/ILICCKI/IX SIBIICHUH U HCO6XO,I[I/IMBIC (bHBI/I‘IeCKI/IC 3aKOHOMCEC

VMeHHE HUCIOJIb30BaTh 3HAHUS O (DPU3HUYECKHX SIBICHUSX B IOBCEIHCE
0e30nacHOCTH IpU OOpaIIeHUuH ¢ OBITOBBIMUA NPUOOPAMU M TEXHUYECKH
37I0pOBbsi M COOJIIOJICHUSI HOPM OKOJOTHYECKOTO IOBEACHHS B OKP
HGOGXOI[I/IMOCTI/I IMPUMCHCHU [[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I u TCXHO.

MIPUPOIONIOIB30BAHUS

OnbIT moucka, npeoOpa3oBaHUs U TNPEACTABICHUS HHPOpPMALUU

UCTOJIb30BaHUEM MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI; yMe
MOJIy4eHHOM MH(OpPMalMU HA OCHOBE MMEIOIIMXCS 3HAHUN U JIOTIOJIHU
UCMOJIb30BaTh MNPU BBINOJHEHUH YYEOHBIX 3aJaHU Hay4YHO-IOIMYJISpE
CoJiep’KaHusl, CIpPaBOYHbIE MaTepuaibl, pecypcbl ceTu HHTepHeT; BJ
npeoOpa3oBaHus HH(GOPMAIIUKN U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO; Y

IMUCbMCHHBIC U YCTHBIC COO6HI€HI/I$I Ha OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIbK



HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA
OI'2 10O PU3UKE

Kon

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

MEXAHUYECKUE ABJIEHUA

MexaHnuueckoe ABMKCHUE. MaTCpI/IaJ'ILHaH touka. CucreMa orcuéra. OTHOCHTEIBHOCTh pIg:

PaBHOMepHOE 1 HepaBHOMEepHOE ABMkeHue. Cpeansst ckopocTb. Dopmyria Jiisl BBIYUCIICHI

PaBHOMepHOG HpHMOHHHCfIHOG JABHXXCHUC. 3aBHCHUMOCTh KOOpAUHATBI TCJIa OT BPCM

HpﬂMOHHHeﬁHOFO JBWXKCHUA:

x(t)=x,+vt
Fpa(l)I/II(I/I 3aBUCUMOCTH OT BPEMCHH [JIA HNPOCKHOUHN CKOPOCTHU, IMPOCKIUU TICPECMCIIIE

PAaBHOMEPHOM HpﬂMOHHHefIHOM JABMOKCHUU

3aBUCUMOCTH KOOPAMHATHI T€Ja OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO MPSIMOJIUHENHO!

Sy =vg = f+ay =

(] [y

@opmynbl A7 MPOCKIMH TEepeMENICHHs], MPOCKIUU CKOPOCTH U MPOEKIHH YCKO]

HpHMOHHHeﬁHOM JABWKCHUUN:

2
s.(D=vy, t+a,- 5

U.\'('f} =Upy T4, 1,

a.(t)=canst,

=

2 —9
Usyy Uiy .85,

(%]

I'paduku 3aBuCMMOCTH OT BpeMEHHU MJs NPOEKLUUU YCKOPEHHS, MPOEKIUH CKOPOC

KOOpAHUHATHI IIPpHU PABHOYCKOPCHHOM HpﬂMOHHHeﬁHOM JABHOKCHHUHA

CBoboaHoe nasenue. @opMyJibl, ONMUCHIBAIOLINE CBOOOJHOE MaJIEHHE Teja O BEPTUKAIH (
OTHOCHUTEJILHO MOBEPXHOCTH 3eMiH). ['paduku 3aBUCUMOCTH OT BPEMEHU IS IPOEKIINH )

" KOOPJAUHATHI IIPpU CBO60,ZLHOM NMaacHUU TCjia IO BEPTUKAIN



1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

CKopocCTh paBHOMEPHOTO JIBHKEHHUSI TeJla 10 OKpy)HOCTH. HanpaBienue ckopocTH.

®opmyna a7 BEIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTU U Mepuo]i oOpalieHus:

_ IR
T
LentpocTpemurensHoe yckopeHue. HampasieHue LEHTPOCTPEMUTENIBHOIO YCKOPEHHS
YCKOPEHHS:
2
i L
1T R

dopmyna, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUS:

V= ?

Macca. IInotHocTs Bemecta. Gopmyiia 1 BBIYUCICHUS IUIOTHOCTH:

Cuina — BekTopHas ¢puzudeckas BennuuHa. CI0KeHne CUil

SIBnenune unepuuu. [lepBriit 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
CoHarpaBieHHOCTh BEKTOPa YCKOPEHHUS TeJla U BEKTOpa CHJIBI, ICHUCTBYIOIIECH Ha TEJIO

Bzaumopeiictue Ten. Tpernit 3akoH HeroToHa:

==y

TpeHI/IG IIOKOA U TPCHUC CKOJIbKCHUS. dDOpMyna AJI BBIYUCIICHUA MOJAYJISA CUJIBI TPCHUSA Cl

Frpzu-_-"-.-'

Hedopmarus tena. Yupyrue u Heynpyrue nedpopmaruu. 3akoH ynpyroi aedopmarun (3a



1.14

1.15

1.16

1.17

1.18

F=k-Al

BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:
My - 114
F = G 5 1—_“
R
Cuina TspKecTd. Y CKOpeHHe CBOOOHOTO TTaICHHUS.
dopmyna amst BEIYUCICHUS CUIIBI TSHKECTH BOIM3H moBepxHocTH 3emuu: F = mg.

JBmwxenue mnanet Bokpyr Comuina. [lepBas kocMuueckast ckopoctb. HeBecomMocTh 1 miepe
Nmnynse Tena — BekTopHas (pu3ndeckas BEIIMUMHA.
D=mi
Nmnynbe cuctemsl Ten. M3menenne umiyiabca. UMmysnbe cuiisl
3aK0H COXpaHEHUsI UMITYJIbCA JJIsI 3AMKHYTOW CHCTEMBI TEJ:
D=0+, Uy, =const
PeaktuBHOE NBHXKEHUE

Mexannueckas pabota. @opmyiia st BEIYUCICHHUS paOOTHI CHITBL:

A=Fsooso

Mexannueckass MOITHOCTD:

N
I

Kunernueckas u IMOTCHIMAJIbHAA SHCPI'UA. dDOpMyna JJIA BBIYUCIICHUA KUHETHYCCKOM OHC]

HE_J'E
By

TeopeMa 0 KHHETHYECKOM SHCPIUU. qbopMyna JUISL BBIYMCIICHUS IOTEHIIAIBLHOM OHCPI'UH ’

Hajg 3eMiIéi:

EP =mgh



1.19

1.20

1.21

1.22

1.23

1.24

MexaHnuyeckas SQHEprus:
E=E.+E »

3aKOH COXpaHEHMsI MEXaHMYECKON 3Heprun. @opmyia s 3aKOHA COXPAaHEHUSI MEXaHUYE
cu1 TpeHust: E = const.

[IpeBpanieHne MexaHM4ECKOM SHEPTUU IIPU HAJIMYUU CUIIBI TPEHMUS.

[IpocThie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Peruar. MomeHsT cuiisl: M - Fl.

VYcioBue paBHOBECHS pbluara:
M +M +..=0
[MoxBrokHBIN 1 HenoABKHBINA 0J10ku. KITJI mpocThIX MEXaHU3MOB,

n= Anonesaas
Aﬂrpaqema

JlaBnenue TBEPAOTO TEA.

@opMyia 1 BBIYMCIICHUS 1aBJICHHs TBEPIOTO Tena:

-

JlaBnenue raza. ATMocepHoe JaBlieHHe.
lMunpocraTtuueckoe gaBieHNEe BHYTPU KUJIKOCTH.

d)opMyna JJIs1 BBIYUCJIICHUS OABJICHUSA BHYTPH ) KUAKOCTH:

p=pgh+p_,

3axoH Ilackans. ['mapaBaudeckuii npecc

3akoH Apxumena. @opmyiia s ONPEAEICHUS BBITAIKUBAIOLIEN CUIIBL, JEUCTBYIOLIEH Ha *

WJIN Tra3:
Fa =PV

Ycnopue miapanus Tena. [lnaBanue CYZAO0B H BO3QYyXOIUIAaBAHUEC

MexaHnnueckue KojeOaHus. AMHJ’II/ITy,Z[a, nepuoa M 4acTtora KOJIEOAHHUH. (DOpMy.]'Ia, CBs

KOJICOAHMIA:



1.25

1.26

1.27

1.28

1.29

1.30

MaremaTnueckuil U Ipy>KMHHbIN MasTHUKH. [IpeBpaliienue 3ueprun npu KojaedaTeabHOM |

3aryxaromue konebanus. Beinyxennsie konebanus. Pezonanc

MexaHn4decKkue BOJIHEIL. HpO,Z[OJ'IBHbIe " IOIICPCYHBIC BOJIHLI. I[J'II/IHa BOJIHBI 1 CKOPOCTH pa

A=w-T

3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKOBOW BOJIHBI Ha rpaHuLe ABYX cpel. U

Ipaxmuyeckue pabomuol

W3mepenue cpenHed IUIOTHOCTH BEILECTBA; ApXMMEIOBOW CHJIBL, KECTKOCTH MPYH#
CKOJIb>KEHUS; pPa0OTHI CHIIBI TPEHHUSI, CUJIBI YIIPYTOCTH; CPEIHEN CKOPOCTU ABMXKEHHUS OpY
yCKOpeHHs: Opycka MpH ABMDKEHHUH 1O HAKIOHHOW IUIOCKOCTH; YacTOTHI W TEpPHOa
MasiTHUKA; YacTOTHl U MepHoja KoieOaHUil Mpy>KMHHOTO MasTHUKA; MOMEHTA CUJIbI, eV
CHJIBI YIPYTOCTH TIPH MOABEME TPpy3a € MMOMOIIBIO HETTOIBUKHOTO OJI0Ka; paOOTHI CHIIBI Y
MOMOIIBIO TIOJIBUKHOTO OJIOKA.

HccrnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BEMa MOTPYKEHHON YacTH Ter
HE3aBUCUMOCTH BBITAIKMBAIOIIEH CUJIBI OT MacChl T€a; CUJIbl TPEHUS CKOJIBKEHUS OT CHJ
poJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BOZHUKAIONICH B MPYKHUHE, OT CTETIEHH JedhopMarii
OT YIJIa HaKJIOHa HamNpaBISAIOLIEH; Mepuoja (4acToThl) KOJ€OAHUN HUTSHOTO MAasiTHY
KoJIe0aHUI MPYKUHHOTO MasTHUKA OT Macchl Ipy3a M KECTKOCTHU IMPYKUHBI; HUCCIEIOF

KOJIEOAHHMHM HUTSIHOI'O MasgTHHUKA OT MacChl rpysa. HpOBepKa YCJIOBUs paBHOBECH pbIyara

Qusuueckue a61eHUs 6 npupode. TPUMEPHI ABIXKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKUBOJ
CWJIBI TPEHUS B TIPUPOJIC U TEXHUKE, IPHIUBHI M OTJIUBHI, IBIKeHUE TuiaHeT ColHeYHOH ¢
JKUBBIX OPTaHM3MOB, PhIYaru B TE€J€ YeIOBEKa, BIUSHUE aTMOC(HEPHOro JaBICHUS Ha XKI

BOCIIPpUATHUC 3BYKOB JKUBOTHBIMHU, 3CMJICTPSCCHUC, ceiicMHUUYecKHe BOJIHBI, IYHaMH, 3XO



1.31

2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

Texnuyeckue ycmpoticmea: CUUAOMETpP, NATUYUKH TOJOXKEHHS, PACCTOSHUS U YCKOPEHU
pakeThl, pbIYar, TMOJABMIKHBIA W HEMOJABI)KHBIA OJIOKM, HAKJIOHHAs TUIOCKOCTb, Iif
COOOIIaroIUeCsT COCYAbl, YCTPOWCTBO BOAOMPOBOJAA, THUAPABIMYECKHHA IMPECC, MAaHO

MOPIIHEBON HACOC, apEOMETP, 3XO0JIOT, UCIIOJIB30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIJIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKECHUS MOHGKynﬂpHO—KI/IHeTI/I‘leCKOﬁ TCOPHUU CTPOCHHA BCLICCTBA. \Y

ra3000pa3HOro cocTOsTHUM BemecTa. Kpucrammmueckue u amopgHbIe Tea

JIBuxeHue yactull BeuecTBa. CBsA3b CKOPOCTHU ABMXKEHUS YaCTHULL ¢ TemIriepaTypoid. bpoyn

CMaunBaHue U KalWUISPHBIE SIBICHUSA

TennoBoe pacIMpeHHe U CKaTUe

TennmoBoe paBHOBECHE

Buytpennsist sHeprus. Pabota u teruionepeaaya Kak crnocoObl U3MEHEHUS! BHYTPEHHEH JHe

BI/II[IJI TCILIoNCpCaaqyn: TCIJIOMPOBOJHOCTh, KOHBCKIUA, U3JTYUCHUC

HarpeBanue n oxnaxnenue ten. KoamyecTBo TeIOTh. Y AebHAsA TEIIOEMKOCTD:

O=am(ty~t)

3aKkoH COXPAHCHUA SHCPIUH B TCIIJIOBLIX MPOLECCAX. ypaBHCHI/Ie TEIIOBOro OaaHca:

0 +0, +..=0

Ucnapenune m koHzaeHcauus. VI3MeHeHHWE BHYTPEHHEH SHEpPruuM B IMpOlecce HCHapeH

KUAKOCTU. Y IeTbHas TeryioTa napoobdpa3oBanus: L = O/m

BnaxnocTe BO3ayXxa

[InaBnenue n kpucrausauus. MI3MeHeHre BHyTpEHHEW SHEPrUU IIPU IUIABJIICHUH U KPUC’

IJIABJICHUSA .



BHyTpeHHsIst SHeprus CropaHus TOIUIMBA. Y JIeNTbHas TEIUIOTa CrOpaHus TOIUNBa: ¢ = O/m

2.13

2.14 [Ipunuune! padots! TemnoBbix asurareneii. KIT/[ reroBoro apuraresns
Ipakmuueckue pabomwl
H3mepenue yaenbHOM TemI0EMKOCTH METAJUTMUECKOT O IIMIIMHPA; KOJIMYECTBA TEIUIOTHI, I

515 TeMreparypbl (PUKCUPOBAHHON Macchl, B KOTOPYIO ONYLIEH HArpeThlii LMJIMHAP; KOJ
HarpeThiM LWJIMHAPOM, MOCE OMYCKaHMs €ro B BOAY KOMHATHOM TeMIepaTypbl; OTHOC
YAEIbHOM TEIJIOTHI TUIaBIEHU Jbja. MccnenoBanue M3MEHEHUS TEMIIEPATyphl BOJIbI U
TeriooOMeHa Ipy CMEIIMBaHUH XOJIOIHOM U ropsiuei BOAbI; Ipolecca UCTIapeHHst

516 Qusuueckue s61eHUs 8 Npupooe: TOBEPXHOCTHOE HATSHKEHNE U KalTWJUISIPHbBIE SIBJICHUS B I
u3nydyenue CoiHIa, 3aMep3aHue BOA0EMOB, MOPCKHE Opr3bl; 00pa3oBaHKE POCHI, TYMaHa,
Texnuueckue ycmpoucmea: KanWUISPbl, NPUMEPHl HCIOJIb30BAaHUS KPUCTAIIIOB, KU/

2.17 TEMIIEPATYPbI, TEPMOC, CUCTEMA OTOIJIEHHSI JOMOB, TUTPOMETPBI, IICUXPOMETP, IapOBas Ty
CropaHus

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 Onexrpuszanus Tei. J[Ba BUga 3JeKTpUUECKUX 3apsiioB

3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsiia

14 Onexrpuueckoe nose. Hanpssk€HHOCTh 3nekTpuueckoro mnois. IlpuHuun cyneprnosun
Ka4eCTBEHHOM YPOBHE)

35 Hocutenu snexkrpuueckux 3apsaoB. JeMCTBHE 3IEKTPUUECKOrO MOJISI HA JIIEKTpUYE

TUDIIEKTPUKU



[TocTosiHHBIN 3neKTpUyYecKuil TOK. JleiicTBus anekTpuueckoro Toka. Cuna toka. Hanpsoker

I=q/t, U= A/
3.6 v g

DJEKTPUYECKOE COMPOTUBIICHHUE. Y IETBHOE IEKTPUIECKOE COIIPOTUBIICHHE:
3.7 R =pl/S

3akon OMa aJis yyacTka aiekrpudeckoit nienu: I = U/R

3.8
[TocnenoBarenbHOE COETMHEHUE MTPOBOAHUKOB:
¥ e TT—TT ATT - P_ -
1, =1, U=U,+U,: R=R +R,
3.9 [TapannensHOE COEAMHEHHE MTPOBOJIHUKOB PABHOTO COMTPOTUBIICHHUS:
U=U,;I=1+1; Rzé.
Fa 1 i 2
CwmenanHble COeIMHEHUS] TPOBOTHUKOB
3.10 PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyins — Jlenna:
3.11 2
. Q=I"-R-t
3.12 OmneIT OpcTena. MarHuTHOE 1oJie IPSMOro IPOBOJAHUKA ¢ TOKOM. JINHMKM MarHUTHOMN MH]T)
3.13 MarsautHOE 110JIe TOCTOSIHHOIO MaruuTa. BzanmMonencTere NOCTOSIHHBIX MAarHUTOB
3.14 JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM

3.15 Oneitel @apanesd. SABnenue snekTpoMarHuTHON MHAYKUKU. [IpaBuino Jlenna



3.16

3.17

3.18

3.19

3.20

3.21

3.22

3.23

3.24

3.25

Ilpakxmuueckue pabomwl

H3mepenue 351eKTpUIecKoro COpOTUBICHHS PE3UCTOPA; MOILITHOCTH JIEKTPUYECKOTO TOKA
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B MPOBOJHHUKE (PE3UCTOPHI, J
KOHI[aX MPOBOJHMKA; 3aBUCUMOCTU COIPOTUBIEHUS OT JJIMHBI MPOBOJHHUKA, IUIOIIAIK
YAETBHOTO COMPOTHBIICHUS.

[TpoBepka npaBuia JyUisl SIEKTPUYECKOTO HAIMPSHKEHUS IIPU MOCIEA0BAaTEIbHOM COEUHEH

CHJIBI QJIEKTPHUYECKOTO TOKA MPU MapayIeIbHOM COSJMHEHUH POBOJAHUKOB (PE3UCTOPHI U

Duszuueckue A6/1eHUS 8 npupode.‘ QJICKTPHUYCCKUC ABJICHHA B aTMocq)epe, QJICKTPHUYCCTBO 7

I10JIC 3CMJ'II/I, z[peﬁ(b IMOJIFOCOB, POJIb MAIrHUTHOI'O ITOJIA JJIA )KU3HH Ha 3€MJ'IC, MOJIIPHOC CH.

Texnuueckue ycmpoiicmea: 3IAEKTPOCKON, aMIIEPMETP, BOJBTMETP, pPEOCTAT, CUETT
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, HArpeBaTENbHBIE SIEKTPONPUOOPHI (IPUMEPHI), 3¢

OJICKTPOMArHuT, SJICKTPOABUTaTEIIb IIOCTOAHHOTI'O TOKa, FTCHEPATOP IMOCTOAHHOI'O TOKA

DnekTpoMarHuTHbIe BoJHEIL. [1Ikana 35eKkTpoMarHuTHRIX BOJTH

JlyueBast mozenb cera. [IpsmosinHeliHOE paclipoCTpaHEHUE CBETA

3akoH oTpaxeHus ceera. [Imockoe 3epkaino

[Ipenomiienue cBeta. 3aKOH PEIOMIICHHUS CBETA

Hucnepcus ceera

JIunza. Xop nyueid B tnH3e. DOKYCHOE paccTOsTHUE JUMH3bL. OnTHYEeCKas Cuja JUH3bL: D =

I'na3 xak ontuyeckas cucrema. OnTHYECKUE HpI/I60pBI



3.26

3.27

3.28

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Ipaxmuueckue pabomuwl

#iHtPar#H#l13MepeHre onTHIeCKON CHITBI COOMPAIOIIEH TMH3BI; (POKYCHOTO PACCTOSHUS CO
paBEHCTBAa pa3MepoB IMpeaMeTra M H300pakeHMs, KOrja IMpeAMET paCHOJIOKEH B I
MPETOMIICHUS CTEKIIA.

###Par###ccnenoBanne CBOMCTBA M300PKEHH S, TTOJIYYSHHOTO C IIOMOIIIBIO COOMpPArOIIICi
PACCTOSAHUA ABYX CJIOKCHHBIX JIMH3, 3aBUCUMOCTU YyIJla NPCIIOMIICHHA CBCTOBOTO Jiy4da

«BO3OYX — CTCKIIO»

Duszuueckue 61eHUs 8 npupode: 3aTMCHUA COJ'IHHa u .HYHI)I, OBETa TCJI, ONITUYCCKUC ABJ

pedpaxuus, paxyra, MUpax)

Texnuueckue ycmpoiicmea.: O4KH, IEPUCKOII, (OTOANIAPAT, ONTHYECKHE CBETOBObI
KBAHTOBGIE ABJIEHUA

PaguoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznydenus. Peakiuu anbda-u 6eta-pacnana
Omnsitel Pesepdopaa no paccesHuro anbga-dactun. IlnanerapHas Moaens aToma
CocraB aromHoro siapa. M3o0tomnsl

[lepuon nomypacrnana aTOMHBIX s1€p

SAnepHsble peakyu. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U MaCCOBOI'O YHCET

Qusuueckue sA61eHUA 8 Npupooe: eCTECTBEHHBIM paJuoaKTUBHBIA (POH, KOCMUYECKHE JIy

IIPUPOJHBIX MUHEPAJIOB, IEUCTBUE PAJUOAKTUBHBIX U3yUYCHUN Ha OPraHU3M 4eJI0OBEKa

Texnuueckue ycmpoﬁcmea: CIICKTPOCKOII, I/IHI[I/IBI/II[ya.HBHHﬁ AO03UMCETP, KaMCpa Bunbcona



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®dusuka: 8- kiacc: 6a30BbIN ypoBeHb: yueOHUK - UBanoB A.U., [lepbikun
y y ,

.M. - 2025, AxuronepHoe o6mectBo "MznarensctBo "IIpocemnienne”

dusnka: 7-i kiacc: 6a30BbIN ypoBeHb: yucOHUK - UBanoB A.U., [leppimkun

.M. - 2024, Axumonepnoe obmrectso "M3natenncto "[Ipocsemenne”

®dusnka 9 knacce/ A.B. Ilepeimkun, E.M. I'yrauk, OO1mecTBo ¢ orpaHM4eHHOM

y
oTBeTCcTBEHHOCTHIO "J[[PODA", Axuionepnoe o6miectBo "M3narenbcTBo

"[IpocBemienue”

METOAUYECKHUE MATEPUAJIBI UISA YUUTEJA
B.N.JIykamuk. COopHUK 3a1a4 no ¢pusuke. 7-9 kinacc. M.

IIpocsemenne,2007.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://oblakoz.ru/#subjects, https://xn--h1aafgkbnx.xn--plai/






