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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha ypoBHE OCHOBHOIO 00IIEro oOpa3oBaHMsI COCTaBJICHA Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUU K pe3ysbTaTaM OCBOCHMs Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON mporpammbl, mpeacraBieHHBIX B PI'OC 00O, a Takke c yd4€Tom
dbenepanbHOl pabodeil mporpaMMbl BocmUTaHUS W KoHIENIuu mnpenojgaBaHusi y4eOHOTO
npeameta « Ou3nKay.

Copepxanue  mporpamMMbl 1Mo (u3uMKe  HampaBieHO Ha  (OpPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TI'PAaMOTHOCTH OOYYAIOIIMXCS U OpraHU3alUi0 M3y4yeHUs (U3MKU Ha
NEesATEIbHOCTHON OCHOBE. B mporpamme 1no u3uKe y4HTHIBAIOTCS BO3MOKHOCTH y4€OHOTO
npeamera B peanusanuu TpeboBanuit ®I'OC OOO K mNIaHUPYEMBIM JIMYHOCTHBIM U
METalpe/IMETHBIM  pe3yJbTaTaM  OOy4YeHHus, a TakKe  MEKIPEIMETHbIE  CBS3H
€CTECTBEHHOHAYYHbIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMsL.

[Iporpamma 1o (pu3MKe yCTaHABIMBAET PACIPEACICHHE Y4eOHOr0 MaTepralia 1o rojaam
oOydeHus (Mo Kiaccam), MpeajiaraeT MNPUMEPHYIO IOCJIEI0BATEIbHOCTh H3YUYEHHS TEM,
OCHOBaHHYIO0 Ha JIOTMKE pPa3BUTHS NPEIMETHOIO COAEpX aHUs U YYETE BO3PACTHBIX
0COOEHHOCTEH 00yYaroIIMXCA.

[Tporpamma mno ¢usmuke pa3paboTaHa C IEJIbI0 OKa3aHUS METOJAMYECKOM MOoMOIIu
YUHTEIIO B CO3/IaHUH paboyeill MporpaMmsl 1o y4eOHOMY MPEAMETY.

®u3rka ABISETCS CUCTEMOOOPA3yIOIIMM JJii E€CTECTBEHHOHAYUYHBIX  y4eOHBIX
IPEeIMETOB, TMOCKOJIbKY (U3NYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SBIICHHH,
M3y4aeMbIX XUMHUEH, OUOIOTHEN, acCTpOHOMUEH U (PU3NUECKOM reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0O KapTHMHY MHpa, M[PEJOCTaBiseT Haubosiee sCHble 00pa3Lpl
NPUMEHEHUsI HAy4YHOTO METO/a MO3HaHWsS, TO €CTh CIoco0a IMOJY4YEHUs TOCTOBEPHBIX
3HAHUM O MUDE.

Opna u3 riaaBHBIX 337a4 GU3MUECKOro 00pa30BaHus B CTPYKTYype 0011ero oopa3oBaHus
COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW T'pPaMOTHOCTHM M MHTEpeca K HayKe y
00yUaroIMXxcs.

N3yuenune ¢usukn Ha 0a30BOM YPOBHE TMPEANOJaraeT OBIAJEHUE CIEeAYIOLIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAayYHOOOBSICHSTHSBIICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPIPETHPOBATH JaHHBIE W HMCIOJb30BaTh HAyYHBIE JOKA3aTENbCTBA IS
MOJIyYEHUS BBIBOJIOB.

[enu m3ydenus (GU3MKUA HA ypPOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHUs OINpEAeTeHbI B
Konnenmuu mnpenogaBanusi yuyeOHoro mnpeamera «@Pusuka» B 00pa30BaTeIbHBIX
opranuzanusix Poccuiickoit deneparuu, peam3yroNX OCHOBHBIE 00Ie00pa3oBaTeIbHBIC
nporpamMmbl,  yTBepkIE€HHOM pemenneM Kosmerun  MuHHCTEpCcTBa  MPOCBEUICHUS
Poccuiickoit @eneparuu (mpotokost ot 3 nexadps 2019 r. Ne [1K4BH).

Heanunsyyenusspusuku:



NpUOOpPETEHNE HHTEpECa W CTPEMIICHHS] OOY4YaloIIMXCS K HAyYHOMY H3YUYEHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;

pa3BUTHE TIPEJCTABICHUA O HAy4HOM METOJEe TMO3HaHHA U (OPMUPOBAHHE
MCCJIEIOBATEIIBCKOTO OTHOWIECHUS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3yYeHUsT OCHOB
CTPOCHHMSI MaTepUH U (HyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMEpoOBaHUE TIPEACTABICHUA O PO (PU3UKH IJIsT Pa3BUTUS JPYTHUX €CTECTBEHHBIX

HaYK,TCXHHKHI{TCXHOHOFHﬁ;

pa3BUTHE TMPEACTABICHUM O BO3MOXHBIX cdepax Oynaymer mnpodeccruoHaIbHOM
JeSATEeIbHOCTH, CBS3aHHOW C (DM3MKOM, MOATOTOBKA K JaibHEHIIeMy OOy4EeHHUIO B
ATOM HaIlpaBJICHUH.

JlocTikeHne 3TUX LeJed mporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOIO OOILEro
o0Opa3oBaHMs 00ECIIEYNBACTCS PELUICHUEM CIIEAYIOUINX 3a4a4:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHMM BEILIECTBA, O MEXAaHUYECKHX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX 1 KBAHTOBBIX SBICHUSX;

NpUOOpETEHNE YMEHW ONHUChIBaTh U OOBACHATH (DU3UYECKUE SIBICHUS C
UCTIOJIb30BaHUEM TIOTYUCHHBIX 3HAHMIA;

OCBOEHHE METOJIOB PEIICHMs MPOCTEHIINX pacu€THBIX 3ajad C HCIOJIb30BaHUEM
¢duznyeckux MozeneH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHMI HaOMIONaTh MPHUPOAHBIC SBJICHHUS ¥ BBIMOJIHATH OIBITHI,
nabopaTopHble pabOThl U KCIEPUMEHTANbHBIE MCCIEIOBAHUSA C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOpMaImel (GU3NUIECKOTO COJIEPKaHUS, BKIHOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHHUSIX (U3MKH, aHAU3 U KPUTUYECKOE
OlLICHMBaHUE UH(HOPMALINH;

3HAKOMCTBO €O c(depamu npodeccHoHaTBLHON AeSATEIbHOCTH, CBSI3aHHBIMH C
Gu3UKONW, M COBPEMEHHBIMH TEXHOJIOTUSMU, OCHOBAaHHBIMU Ha JOCTH)KCHHUAX
(bU3YEeCKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHus

oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henelno), B 8 kinacce — 68 vacos (2

gaca

B Hegemwo), B 9 kmacce — 102 waca (3 waca B  HeACNO).



COILEPKXAHUE OBYYEHUASA

7 KIIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUHU OKPY/KAI0IEro MUpa.

®du3uka — HayKa o npupoe. SBinenus npupoapl. Duznueckue BICHUSA: MEXaHUUECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

duznyeckue BeNUYUHBL. V3Mepenue ¢usznueckux BenuyuH. Pusznyeckue MpUOOpHI.
ITorpemHocTs M3MEpEeHU. MeXnyHApOaHAS CHCTEMA EAUHULL.

Kak ¢usuka u gpyrue ecTecTBeHHbIE HAyKH U3Y4aloT MpUpoay. EcTecTBEeHHOHAYYHBIH
METOJI TO3HaHUus: HaONIOJCHHE, MOCTAHOBKAa HAYYHOTO BONPOCA, BBIIBWKEHHE THIIOTE3,
HKCIIEPUMEHT 10  MNPOBEpKE  TUIOTe3, OObsICHEHHWE  HaOJII0JJaeMOro  SIBJICHUS.
Onucanneu3nyecKUXsIBICHUN ¢ MOMOIILIOMO/IENICH.

Jemoncmpayuu.

1. MexaHu4ecKue, TEIIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue TprOOPHI U MPOLIETypa MPSIMbIX U3MEPEHUN aHATOTOBBIM U IIU(PPOBBHIM

IpUOOPOM.

Jlabopamopnviepabomul u onvimol.

1. Omnpenenenuve 1EHbI AIEHUS Kbl U3MEPUTENBHOTO IpUOopa.

2. H3mepeHunepaccTOsHUM.

3. Hsmepenue o0bEMa KUIAKOCTH U TBEPJOTO TEa.

4. OrnpeneneHnepa3sMepOBMAaJIbIXTEIL.

5. M3mepenue temmeparypsl HNpU HOMOIIM JKHAKOCTHOTO TEPMOMETPAa M JIATYHKA

TEMIIEpaTyphbl.
6. IIpoBenenue mcciaeqoBaHUs MO MPOBEPKE TMIOTE3BL: JAIBHOCTH IMOJETA LIAPHKA,
MyIIEHHOT'O0 TOPU30HTAIILHO, TEM O0JIbllie, YeM OO0JIbIlIE BHICOTA ITyCKa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELIECTBA.

CrpoeHue BemiecTBa: aTroMbl U MOJIEKYJIbI, WX pa3Mmepbl. ONbIThI, JOKa3bIBAIOIIHME
JUCKPETHOE CTPOCHHE BELECTBA.

JIBrxeHue yactul BeniecTBa. CBsA3b CKOPOCTH JBHMKEHUS YACTHI[ C TEMIIEPATypOM.
BpoynoBckoe nBmwxkenue, nuddysus. BzaumoaelicTBue 4acTHIl BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOEHUE Ta30B, JKUIKOCTEH W  TBEPABIX
(kpuctamnuyeckux) Teil. B3aumMocBa3b MeXIAy CBOMCTBAMH BEILIECTB B PAa3HbBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHblX COCTOSIHUM
BOJbI.

JHemoncmpayuu.

1. HaGmioneHneOpoyHOBCKOTOIBHKEHUSI.

2. Habmonenunenunddysumn.

3. HaOmionenue siBneHUM, OOBIACHSIOMIMUXCS MNPUTSKEHHUEM WM OTTaJIKMBAHHEM

YaCTHI] BEIECTBA.

Jlabopamopnuviepadomul u onsimel.



1. OneHka nTuaMeTpa aToMa METOJIOM PSIOB (C ucToiib30BaHueM GoTorpaduii).

2. OmbITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OnbITHI MO OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBuikeHue U B3auMo/ieliCTBHE TeJl.
Mexannueckoe JBHXeHUE. PaBHOMEpHOEe U HepaBHOMEpHOE JBHkKeHUE. CKOpOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBUKEHUH. Pacy€T myTH 1 BpeMEHHU JIBUKEHUS.
SBiieHue WHEpPUMH. 3aKOH MHEpUUH. B3aumoaeicTBUE Tesl KaK MPUYMHA U3MEHEHUS
CKOPOCTH JABWXKEHHUA TeJl. Macca Kak Mepa UHEpPTHOCTH Teina. IImoTHocTh BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIIECTRA.
Cuina kak xapakTtepucTuka B3aumopeiicTtBusi Ten. Cuna ympyroctd u 3akoH ['yka.
N3MmepeHue cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS M cuiia Tsokectu. Cuna
TSDKECTU Ha Apyrux ranetax. Bec tena. HeBecomocth. CrioxeHHE CHUJI, HANPABJICHHBIX T10
oaHoi mpsimoil. PaBHoxeicTBytomas cuia. Cuna TpeHus. TpeHue CKONIbXKEHHUS U TPEHHUE
nmokos. TpeHue B IpUpPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HalGmromenneMexaHU4eCKOTOABKCHHUATENA.
2. M3MepeHnecKOpOCTUITPSMOJIUHEHHOTOABUKCHUS.
3. HaOGmroneHuesBIeHUSMHEPIUH.
4. HabGmtoneHne u3MEHEHUs: CKOPOCTH TIPU B3aUMOJIEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMOAECHCTBUIO TEI.
6. Cno>keHue cuJjl, HalpaBJIECHHbBIX IO OJJHON MPSIMOM.
Jlabopamopnuviepabomul u onvimel.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOT'O JBIKEHHS (IIapUKa B >KUIAKOCTH, MOJICIIH
AJIEKTPUUECKOTO aBTOMOOUJISI U TaK J1aJiee).

2. OmpegneneHue cpeHEN CKOPOCTU CKOJBXKEHUS OpycKa WM LIapHKa MO HAKJIOHHOU
MIJIOCKOCTH.
OnpeneneHnerIoTHOCTUTBEPI0TrOTENA.

4. OTBITHI, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTh pacTshKEeHUs (edopMaliun) Npy>KUHbI OT
IIPUIIOKEHHOU CUJIBI.

5. ONBITBI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJILKEHHUS OT Beca Teja
1 XapakTepa CONMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMAKOCTEN M ra30B.

Hasnenne. CriocoObl YMEHBIIIEHUS U yBEIWYEHUs AaBjeHus. J[aBieHue raza. 3aBUCUMOCTD
JaBJieHUsT Traza oT o0BéMa, TtemmepaTypbl. llepemada naBieHus TBEPABIMH TeJIaMHU,
KUJIKOCTAMU U razaMu. 3akoH [lackans. [ITHeBMaTHUeCKHE MallMHBI. 3aBUCUMOCTD JIaBJICHUS
KHUAKOCTH OT TayOuHbel. ['mapoctatnueckuid mapagokc. CooOmaronecss COoCy/Ibl.
IM'uapaBanyeckre MEXaHU3MBI.

Atmocdepa 3emim u atMocepHoe napieHue. [I[puyuHbI CyIecTBOBaHUS BO3YIIHON
o6omouku 3emnu. OnwiT Toppuuemm. M3mepenue atMmocdepHoro gasieHus. 3aBUCUMOCTh
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ YpoBHEM wMops. [lpubopsl miis u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.



JleyicTBUE KUAKOCTH M Tra3a Ha IOIPYKEHHOE B HHUX Telo. BrlTankuBaromas

(apxumenoBa) cuia. 3akoH Apxumena. [InaBanueren. Bo3gyxomnnaBanue.
JHemoncmpayuu.
1. 3aBHCUMOCTb JABJICHHUS ra3a OT TEMIIEPATypPBhl.
2. Ilepenaua naBneHUs KUAKOCTBIO U Ta30M.
3. CooOuIarouIMecsicocyapl.
4. I'mppaBinyeckummnpecc.
5. IlposiBnenueneiicTBusaTMochepHOTOAaBICHUSI.
6. 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHUJIBI OT 00bEMa MOTPY>KEHHOM dYacTH Tejla H

N

IJIOTHOCTH JKUIKOCTH.
PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

YcnoBue I1aBaHWsl TEJ: IUIABAHWE WM TIOTPYKEHHE TEJI B 3aBUCUMOCTH OT
COOTHOIICHMS TIOTHOCTEHN TeIa U KUJIKOCTH.

Jlabopamopnuviepabomul u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa NOrpYKEHHOH B
KUJKOCTb YaCTH TEJIA.

OnpeneneHre BBITAIKUBAIOLIEH CHIIBI, ACHCTBYIOLIEH Ha TeEJlO, NMOTPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBHCHMMOCTH BBITAJIKMBAIOIIEH CHJIbI, JCMCTBYIOIIEN Ha TEIO B
XKHUIKOCTH, OT MaccChl Tena.

OnbIThI, T€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIbI, IEUCTBYIOLIEH
Ha TEJNO B JKUIKOCTH, OT 00bEMa MOTpyKEHHOW B KUAKOCTh YacTH Tejda U OT
IIJIOTHOCTH JKUJIKOCTH.

KoncTtpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKM W ONpPEACICHUE €€
IPy30I0ABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.
Mexanudeckas pabota. MOIHOCTb.
[IpocTeie MeXaHU3MBI: pbluar, 0JIOK, HAKJIOHHAS TJIOCKOCTh. [IpaBuio paBHOBecHs phluara.

IIpumen

€HUE MpaBuiia paBHOBECHUS pbluara K OJIOKy. «3o0s0Toe npaBuio» mexanuku. KITJI

MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.
Mexanudeckast sHeprusi. Knnerndeckas u noteHuuanbHas sHeprud. [IpeBparnieHne
OJIHOTO BHJIa MEXAHUYECKOI SHEPTrUU B APYTroid. 3aKOHCOXPAHECHUSIDHEPTUH B MEXAHUKE.
Jemoncmpayuu.

1.

[IprMepBITPOCTBIXMEXAHU3MOB.

Jlabopamopnviepabomel u onvimel.

1.

2.
3.
4.

8 KJUIA

OnpeneneHue padOThl CUJIbI TPEHUA NPHU PABHOMEPHOM JBMIKEHUM Tela II0
TOPU30HTAIBHON NOBEPXHOCTH.

HccnenosanneycioBuiipaBHOBECHSIpbIYAra.

N3mepenune KITJ[ HakIOHHOMIIIIOCKOCTH.

N3ydenue 3aKkoHa COXpaHEHUSI MEXaHUYECKOU SHEPTHH.

CC



Pa3nen 6. TenioBble sIBJICHUSA.

OCHOBHBIE MOJOXKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOEHHS BEIECTBA.
Macca 1 pa3mepsl aTOMOB M MOJIEKYJI. OMBITHI, MOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHHUS
MOJIEKYISIPHOKMHETHYECKON TEOPHH.

Monenn  TBEPAOrO, JKUIKOTO W ra3o00pa3HOTO  COCTOSHUU  BEIECTBA.
Kpucrannumueckue u amopgusie Tena. OO0bsicHEeHHE CBONCTB Ta30B, KUIKOCTEH M TBEPIBIX
T€I HA OCHOBE IIOJOKEHUN MOJIEKYJISIPHO-KUHETHYECKOM Teopuu. (CMauMBaHuUE U
KaNWUIAPHBIC ABICHUS. TEII0BOE paCIIMPEHUE U CHKATHUE.

Temneparypa. CBsA3b TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JBUKEHHSI YaCTHILI.
Buytpennss sHeprus. CrnocoObl M3MEHEHHs] BHYTPEHHEW SHEpruu: TeIUlonepenavya Hu
coBepleHre padboTel. Buabl Temonepeaadn: TEMIONPOBOAHOCTb, KOHBEKIUS, U3TyUYEHHUE.

KonnuecTBo TemnoTel. YienabHast TEIUIOEMKOCTh BEIECTBA. TeMI000MEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE  TemyoBoro  Oananca. [lnaBneHume u  OTBepiaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenpHas TerwioTra I1uiaBieHus. IlapooOpasoBanue wu
koHJeHcauus. Mcnapenue. Kunenne. YaenpHas Temiora napooOpa3zoBaHus. 3aBUCHUMOCTh
TEMIIEpaTypbl KAMIEHUS OT aTMOC(EPHOTO JaBICHUS.

BrnaxxnocTh Bo3myXxa.

OHeprus TOIIMBA. Y eNbHAs TEIUIOTA CTOPAHUS.

[Ipunuuner padotel TemnoBeix asurateneil KIIJ[ temnmoBoro asuratens. TermoBbie
JIBUTATENH U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAaHEHMS U IPEBPALIEHUS YHEPTHUN B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. HabnroneHneOpoyHOBCKOTOABUKEHUSI.

2. Habmoaenuenuddyzuu.

3. HaOmroneHue siBeHUi CMauyuBaHUS U KaWIUISIPHBIX SIBJICHUM.

4. HalnroneHnerenioBoropaciupeHusTe.

5. V3meHenue naBneHuss raza MNpud HM3MEHEHHMM oOO0bEMa W HarpeBaHUM WU
OXJIQXKICHUH.

[IpaBunan3MepeHusI TeMIepaTyphl.

Bunsirenonepegaumu.
OxJa/1eHU e PUCOBEPILICHUUPAOOTHI.

. HarpeBanue npu coBepiieHuu padOThl BHEIIHUMU CHJIAMHU.

10. CpaBHEHHETEIIOEMKOCTEHPA3TUYHBIXBELIECTB.

11. HaOmronenuekumenus.

12.  HaOmtogeHue mocTosHCTBA TeMIIEpaTyphl MPH MJIaBICHUU.

13. MogenuTEIIOBLIX ABUTATEIIECH.

Jlabopamopnviepadomul u onsimel.

1. OnbITHI 10 OOHAPYKEHHUIO NIEUCTBUS CHII MOJIEKYJISIPHOTO IPUTSHKEHUSI.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB TIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel O HAOMIOACHUIO TEIUIOBOTO PACUIMPEHHs I'a30B, KUIAKOCTEH U TBEPHBIX

TEN.
4. OmnpeneneHue AaBICHUS BO3AyXa B OaJJIOHE LITIPUIIA.

6
7.
8.
9



5. OmbITHI, NEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3IyXa OT €ro o0béma M
HArpeBaHUs WU OXJIAXKICHUS.

6. IlpoBepka TUMOTE3bl JUHEWHON 3aBUCUMOCTH JUJTUHBI CTOJIOMKA KUJAKOCTH B
TEPMOMETPUYECKON TPyOKE OT TEMIIEpaTyphl.

7. HaOmronmenve n3aMeHeHUs] BHYTPEHHEH SHEPTHH TeJla B PE3yJIbTAaTe TEIJIONepeIaun 1

pabOTHI BHEITHUX CHIL.

8. HccrnenoBanue siBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUM XOJIOJAHOW U TOpsYel

BOJIBL.
9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MpPH TEIMIOOOMEHE C
HAarpeThiM METAIINYECKAM [IUJIUHIPOM.
10. OnpeneseHney1eIbHOUTEINIOEMKOCTUBEIIECTBA.
11. MccnenoBanuenpoleccancnapeHus.
12.  OnpeneneHne0THOCUTENbHOMBIAXXHOCTUBO3AYXA.

13. OnpeneneHne yaeapHON TEIIOTHI IUIABJICHUS JIbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpu3anms Teil. J[Ba poJa 3JIEKTPUYECKHUX 3apAnoB. B3anmonencTBre 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIJIBI B3aMMOJICUCTBUS 3apsKEHHBIX TEJI OT BEIHMYHUHBI
3apsA/I0B U PACCTOSIHUSA MEXKTY TeJlaMu ).

Onektpuueckoe  nose.  HanpsoxkéHHOCTh  anekTpuyeckoro  nons.  [IpuHiun
CYyNEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHbBIN 3neKTpuueckuil 3apsg. CtpoeHue
atoma. [TpoBOAHUKH U TUAIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKU TOK. YCIIOBHSI CYIIECTBOBAHHUS SJIEKTPUUYECKOTO TOKA. VCTOYHMKH
MMOCTOSTHHOTO TOKA. JIeMCTBUS AJIEKTPUUYECKOr0 TOKa (TEIMJIOBOE, XMMUUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSIX U ra3zax.

Onektpuueckas nenb. Cuna Toka. DJEKTpUUeckoe HampsbkeHne. ConpoTHUBICHUE
MIPOBOAHUKA. YJIEIbHOE COINPOTUBJIIECHHE BellecTBa. 3akoH Owma g ydyacTka Lemu.
ITocnenoBarenbHOE M MAapaUIENbHOE COETUHEHUE ITPOBOAHUKOB.

PaboTa u MOIMHOCTH 31eKTpuyYecKoro Toka. 3akoH [[xoyns—JleHuma. DnexkTpuueckue
LIETIH U IOTPEOUTENHN JIEKTPUUECKOM HEepruu B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHbIe MarHuThl. B3anmoaencTBUE NMOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarauTtHoe 1ojie 3eMJIM U €0 3HauYeHue 11 )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHoe
MOJIE DJJIEKTPUUECKOTO TOKA. lIprUMEeHeHHe »JIEeKTpOMArHMTOB B TEXHUKE. J[leicTBue
MAarHUTHOTO TIOJII HA MPOBOJAHUK C TOKOM. OJIEKTPOABHUIATENb IOCTOSHHOIO TOKa.
Hcnonb30BaHue 3JIEKTPOABUTATENEN B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apaznes. SBieHue saeKkTpoMarHuTHOW HHAyKuud. [IpaBwiio Jlenua.
Onexrporenepatop. CrocoObl MOMYYEHUST ANCKTPUUYECKON HEPTHUU. DJIEKTPOCTAHIIMKM Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

1. DJeKTpu3alusaTeNl.

2. JIBa poaa snEeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKECHHBIX TEIL.

3. YCTpOHMCTBO U IEHCTBUEIIEKTPOCKOIIA.



R LU L

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

DneKTpocTaTHYECKassUHIY KIS
3aKOHCOXPaHEHUAAIEKTPUUECKUX3aPSII0B.

[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M CTOYHMKUTTIOCTOSHHOTOTOKA.
JIeCTBUARIEKTPUYECKOTOTOKA.

DIIEKTPUYECKUUTOK B HKUJKOCTH.

["a3oBbIipa3ps.

N3MepeHnecunbITOKaaMIepMeTpoM.
N3MepeHnesIeKTpuiaeCKOrOHANPSKEHUABOJIBTMETPOM.
Peocrar n Mara3zuHCONPOTUBIICHHN.
B3anMo1elicTBUENIOCTOSHHBIXMArHUTOB.

MopenupoBaHue HEBO3MOXXHOCTHU Pa3IeJICHUs [IOJIOCOB MarHuTa.
MopaenupoBaHue MarHATHBIX MTOJIEW MOCTOSHHBIX MATHUTOB.
OnseITOpcrena.

MarauTHOENnoJIeTOKa. DJICKTPOMATHUT.

JlelicTBHE MarHUTHOTO IOJIs1 HA TPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIBIIOCTOSIHHOTOTOKA.

HccnenoBannes BICHUSIEKTPOMArHU THOMMH Ty KITUH.
Onbitei®apanes.

3aBUCHUMOCTh HAIlPaBJICHUS HHAYKIMOHHOIO TOKA OT YCJIOBUM €r0 BOBHUKHOBEHHSI.
DNeKTpOreHepaTOPIIOCTOSTHHOTOTOKA.

Jlabopamopnuviepabomul u onvimel.

o v A wnN e

10.
11.
12.

13.
14.

OnbIThl IO HAOTIOEHUIO SJIEKTPU3ALMH T UHAYKIIMEH U MPU COMPUKOCHOBEHHH.
Hccnenoanne neMCTBUS SIIEKTPUYECKOTO MOJIS HA POBOJHUKHN U TUJICKTPUKH.
CO6opka u nmpoBepka paboThI JIEKTPUUECKOH IETH TOCTOSHHOTO TOKA.

W3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryimpoBaHUEHAIIPSKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CWJIBl  TOKAa, MAYIIETO 4YE€pe3 pEe3UCTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOPE.

OneITl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH  AJIEKTPHUYECKOTO  CONPOTHBIICHUS
IIPOBOJIHMKA OT €r0 JUIMHBI, IUIOLIAIH TONIEPEYHOI0 CEYEHUS U MaTepHraa.
[IpoBepka mpaBuiia CIOKEHUS HANPSHKEHUN MPU MOCIEI0BATEIbHOM COECIMHEHUU
JBYX pPE3UCTOPOB.

[TpoBepka mpaBuiIa JUisi CUIIBI TOKA MPU MapajuIeIbHOM COEIUHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UAYIIErO Yepe3 Pe3UCTOp.
OnpeneneHre MOIHOCTH JIEKTPUYECKOr0 TOKA, BBIJEISIEMOM Ha PE3UCTOPE.
HccnenoBanne 3aBUCMMOCTM CHJIBI TOKa, MAYLIETO 4Yepe3 JaMIIOYKy, OT
HANPSDKEHUS HA HEW.

Omnpenenenue KIIJ[ HarpeBaTess.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MArHUTOB.



15. I3yuyeHne MarHUTHOTO IOl TOCTOSHHBIX MAarHUTOB TPH WX OOBEAMHEHUH U
pa3ieiICHUHN.

16. MccnenoBanue AENCTBHS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aWMOJICUCTBUS KATYIIKH C
TOKOM Y MarHuTa OT CHJIBI TOKAa M HaIPABJICHHS TOKA B KaTYIIKE.

18. M3yueHue nericTBrsI MArHUTHOTO TOJI HA TPOBOAHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOJBUTATENS.

20. Usmepenue KIIJI a5ekTpoaABUTraTeIbHONYCTAHOBKH.

21. ONBITHI IO UCCIAEAOBAHUIO SBJICHUS JJIEKTPOMArHUTHON MHIYKIMHU: HCCIEIOBAHUE

W3MEHEHUW 3HAYCHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znes 8. Mexanuyeckue siBJICHUs.

Mexannueckoe aBmxkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOTO JBWXKEHHs. PaBHOMEpHOE NpsAMOJIMHENHOE IBHXKeHUEe. HepaBHOMepHOE
MpsSMOJIMHEWHOE JBHKeHUE. CpelHsAsl U MTHOBEHHAsl CKOPOCTh Tella MPU HEPABHOMEPHOM
JIBUKEHUM.

Yckopenne. PaBHOyckOpeHHOE TMpsiMOJMHENWHOE naBuxkeHue. CBoOOJHOE TaJieHHeE.
Omnpbitel ['anumnes.

PaBHOMepHOE aBMMX)EHUE 110 OKPYKHOCTH. [lepron n yactora oOpamienus. JInneitHas u
yIJIOBasi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

[Tepseiit 3akoH Hetotona. Broponi 3akoH Hetotona. Tperuii 3akoH HeroTona. [IpuHiumn
CYyNEPNO3ULIU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJIa TPEHUS CKOJbKECHUS, CHIIA TPEHUS
IIOKOSl, APYTUE BUJIBI TPECHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpPEHHE CBOOOTHOTO TMaJCHHUS.
JBmwxenne rmianeT BOKpyr CoisHma. IlepBas kocmmueckas ckopoctb. HeBecomocTs u
MIEPErpy3KH.

PaBHOBecre MaTtepralbHOM TOYKH. AOCONIOTHO TBEPAOE Teino. PaBHOBecrue TBEPIOTO
TeJIa C 3aKPEINIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynbc tena. M3menenne ummynbca. UMmysibe cuiibl. 3aKOH COXPAHEHUSI UMITYJIbCA.
PeakTuBHOE IBHIKECHHUE.

Mexanuueckas pabota 1 MouIHOCTb. PaboTa cun TspkecTH, ynpyroctu, Tpenus. CBsi3b
sHepruu u pabotel. [loTeHMaNbHAS SHEPTUS Tea, MOIHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[TorenuuanbHasgs >Hepruss cxkartou npyxuHbl. Kunetmueckas osHeprus. Teopema o
KMHETUYECKOW SHEPIUU. 3aKOHCOXPAHEHUSMEXAHUYECKONIHEPT U U.

Jemoncmpayuu.

1. HabGnrogeHue MexaHMYeCKOTro JIBHXKEHUSI Tella OTHOCUTEIBLHO Pa3HbIX Tell OTCUETA.

2. CpaBHeHME MYTEl U TPACKTOPHUM BUKEHUSI OJHOTO M TOTO K€ TeJla OTHOCUTEIHHO

pa3HbBIX TEJ OTCUYETA.
N3MepeHne ckopoCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBaHHENPU3HAKOBPABHOYCKOPEHHOTOIBUKEHNS.



5.

HaGnronenue nBmKeHMS Tella 1Mo OKPYKHOCTH.

6. HaOnronenne MexaHM4eCKUX SIBICHUM, TPOUCXOIAIINX B cUcTeME OTcUETa « Tenexkay
pu € paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEILHO KaOUHETa (DPU3UKH.

7.
8.
9.

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

3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl TeJla U ACHCTBYIONIEH Ha HETO CHIIBI.
Habmoienue paBeHcTBa CUIT ITPH B3aUMOJICHCTBUU TEll.

N3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

[lepengaya umiysbca npu B3auMOACHCTBUY Tell.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHne UMITYJIbCa IIPU HEYITPYTOM B3aUMOICHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronennepeak THBHOTO/IBUKEHHUS.

CoxpaHeHHe MEXaHUYECKON YHEPTUU ITPU CBOOOTHOM IMaJICHUH.

CoxpaHeHHE MEXaHWYECKON DSHEpruM NpH [BHXKCHUU Tella MOoJA JEHCTBUEM
MPY>KUHBI.

Jlabopamopnviepabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pa3roHa M JalbHEHIIEro paBHOMEPHOIO JABUKEHUS
[IapYKa WK TEIEXKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUSI OpycKa WM JABM)KEHUS IIApHKa I10
HaKJIOHHOW IIOCKOCTH.

OmnpeneneHrne yCKOpPeHHUs Tela MpU PABHOYCKOPEHHOM JIBHJKEHHH 10 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBHKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JABMKEHUU O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCS KakK psii HEUETHBIX YHCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIbHOTO
JaBJICHUSI.

OmnpenenennekodPUIMEHTATPEHUSICKOIbKEHHUS.
OnpeneneHnekECTKOCTUITPY KUHBI.

Onpenenenve pabOThl CUJIBI TPEHHUsS] TPU PABHOMEPHOM JIBXKEHUH Tella II0
TOPU30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YIPYTOCTU MpPU MOABEME Tpy3a C HCIOJIb30BAaHUEM
HEMOJIBMXKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne3akoHaCOXpaHEHUSAIHEPT U H.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHbI.

KonebarensHoe aBukeHre. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: MEPUO]], YacTOTa,
aMIUIMTyJa. MartemaTudyeckuil W MpPY>KUHHBIA MasTHUKH. [IpeBpallieHre sHEeprud mpu
K0J1€0aTeIbHOM JABUKEHUU.
3aryxatomue kojieOaHusi. BeiHykneHHble KoseOaHusi. Pe3onanc. MexaHWueckue BOJIHEI.
CpoiicTBa MeXxaHWYeCKHX BOJH. [IpomonbHBIE W TOMepedHbie BONHBL J[JTMHA BOJHBI H



CKOPOCTh €€ pacrnpocTpaHeHus. MeXaHW4YeCKue BOJHBI B TBEPAOM TeEJE, CEUCMHUYECKUE
BOJIHBI.
3ByK. ['poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpakeHue 3Byka. MH(dpa3Byk u ynbTpa3ByK.
Jemoncmpayuu.
1. Habnrogenue xoneOaHUi TEJ MO ICHCTBUEM CHITBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGmonenue xonebanmii rpy3a Ha HUTH U Ha TIPY)KUHE.
3. HaOmroneHue BbIHYXJIEHHBIX KOJIEOAHUH U pe30HaHCA.
4. PacmpocTpaHeHue npoJ0JIbHBIX U MONEPEUHbIX BOJH (Ha MOJIENH).
5. HaOmroneHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKHHUPE30HAHC.
Jlabopamopnviepabomul u onvimol.
1. OmpezeneHne 4aCTOTHI M MIepUoia KoJieOaHUH MaTeMaTUYECKOTO MasiTHHUKA.
2. Ompepenenue 4acTOTHl U NIEpHOJIa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH Tepuoja KojaeOaHuM MOJBEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH MEPUOJIA KOJIEOaHUM MPYKUHHOTO MasiTHUKA OT MacChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KOJeOaHUN Tpy3a, MOJABEHICHHOTO K HUTH, OT
MaccChl rpy3a.
6. ONbITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh TMEpPUOJAA KOJEeOaHUM MPYKUHHOTO
MasgTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. V3MepeHueyckopeHuscBoOOJHOTOMAICHHUS.
Pa3znes 10. DieKTPOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE TOoJe. DJIEKTPOMArHuTHhIE BOJIHBI. CBOWMCTBA AJEKTPOMATHUTHBIX
BoiH. [llkana SJIEKTpOMAarHUTHBIX BOJIH. MCMOJIb30BaHHME SJIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3U.
DneKTpoMarHuTHas mpupoja ceeta. CkopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.
Jemoncmpayuu.
1. CBOWMCTBadIEKTPOMArHUTHBIXBOJIH.
2. BomHOBBIECBOMCTBACBETA.
Jlabopamopnviepabomel u onvimel.
1. M3yueHue CBOUCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIHI0 MOOMIILHOTO TeledoHa.
Pa3nen 11. CBeroBbIe SIBJICHHUS.
JlyueBass moxenb cBeta. Mcrounuku cBera. [IpsMonumHeliHOe pacnpoCTpaHEHHE CBETA.
3atmenuns Connua u JIynsl. Otpaxkenue cBera. [lmockoe 3epkano. 3aKoH OTpaKEHUsI CBETA.
[Ipenomnenue cera. 3akoH mpenomiieHUs cBeTa. [loHOE BHYTpEeHHEE OTpakKeHUue
cBerta. Mcnoyib30BaHKEe MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITHYECKUX CBETOBOJIAX.
JIunza. Xox myuedt B nuH3e. OnrTudeckas cuctema (oroamnmapara, MUKPOCKONA H
Teneckona. 1'a3 kak ontuyeckas cuctemMa. bam3opykocTh U TallbHO30PKOCTb.
Pasznoxxenue Oemoro cBera B crnekTp. OmbiTel HptoToHa. CroxeHHE CHEKTpalbHbBIX
uBeToB. Jucnepcuscsera.
Jemoncmpayuu.



L O N o U A wWwN e

[IpssMOnMHENHOEPACTIPOCTPAHEHUECBETA.

OTpakeHunecBeTa.

[TosrydyeHne n300pakeHNi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiieHuecsera.

OnTU4YecKuiiCBETOBO/.

Xop j1ydeil B coOuparoniei JIHH3e.

XoJ JIydel B paCCEUBAIOIIECH JIUH3E.

[TosrydyeHne n300paxeHUii ¢ TOMOILBIO JIMH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moaensrnasa.

11. Pa3noxenue 6emoro cBera B CIIEKT.

12. [Tomydenue 6enoro cBeTa Mpu CIOKEHUHM CBETa Pa3HBIX IIBETOB.
Jlabopamopnwviepabomul u onvimeol.

1.
2.

N o v e

HccnenoBanue 3aBUCMMOCTH YTJIa OTPaXEHHsI CBETOBOTO JIyda OT yrIJia Ta/ICHuUS.
N3ydenne xapakTepUCTHK N300paKeHUs IPeIMETa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJila MPEIOMIICHHUS CBETOBOTO Jiyda OT yrIiia MaJieHus
Ha TPAHULIE «BO3yX—CTEKIION.

[Tonyuyenue n300paXkeHU ¢ TOMOIIBI0 COOUPAIOIICH JINH3HI.

Omnpenenenne HOKyCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIONIEH TUH3BI.
OMnBITHI 1O Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITHl IO BOCIPHUSTHIO I[BETA MPEAMETOB MPU MX HAOJIIOJACHUH Yepe3 IIBETOBBIC
GUIBTPHIL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
OmneiTel Pe3zepdopna u miianerapHas Mmojenb aroma. Moaens aroma bopa. Ucnyckanue
Y TIOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEMYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- W ramma-u3iaydeHus. CTpoeHHE aTOMHOIO sipa.
Hyxiionnasa moxaens aromHoro sapa. Mzortombl. PamgnoakTuBHBIE TipeBpaineHus. [lepuon
MoJypacrajia aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJ0BOrO M MAacCOBOTO 4YHMCEN. DHEPTHs
CBSI3M aTOMHBIX sAnep. CBsA3b MacChl M JHEpPruu. Peakuuw cUHTE3a W JETICHUS SIAEP.
Nctounuku sneprun ConHIa U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX W3yYEHUN HA )KUBBIC OPTaHU3MBI.
Jemoncmpayuu.

1
2
3
4.
5
6.

CneKkTphIM3IIyYeHHS U TTOTJIOIICHUS.
CrexTpbIpa3TuYHbIXTa30B.

CnektpBoiopoJa.

Habmonenue TpekoB B kamepe Bunbcona.
PaboTracuérunkanoOHM3UPYIOMMUXU3TYYSHUM.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnuviepadomul u onsimel.

1.

Ha6HIOI[eHI/Ie CILIOLIHBIX M JIMHEHYATBIX CIICKTPOB HU3JIyUCHUA.



2. HccnenoBaHue TPEKOB: M3MEPEHUE PHEPrUM YACTHUIBI MO TOPMO3HOMY IMyTH (1O

dororpadusim).

3. H3MmepeHuepaanoakTuBHOrooHa.

IToBTOpPHTENHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-0000MAOIMINI  MOAYJb TPEAHA3HAYCH I CHUCTEMAaTH3aluu |
0000IIeHnsT TIPEAMETHOTO COJIEP)KaHHUS W OMbITa JEATEILHOCTH, MPUOOPETEHHOTO TIpH
U3Y4YEHUH BCETO Kypca (PM3MKHU, a TakKKe ISl MOATOTOBKA K OCHOBHOMY T'OCYJIapCTBEHHOMY
sK3aMeHy Mo (pu3uKe st 00ydaroIMXCsl, BHIOPABIIUX ATOT YUEOHBIHN MpeaMer.

[Ipy wu3yyeHHH JAHHOTO MOZYJIS PEATU3YITCA U CUCTEMATU3UPYIOTCS BUJbI
JEATETPHOCTH, HAa OCHOBE KOTOPBIX OOECMEYMBACTCA JOCTHIKEHUE TMPEIMETHBIX U
MeTanpeIMETHBIX MJIAaHUPYEMBIX pe3yIbTaToOB o0yueHusl, dbopmupyercs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh. OCBOCHUE HAYYHBIX METOJIOB HCCIICIOBAHUS SIBICHUM
MPUPOJBI U TEXHUKHU, OBJIAJICHUE YMEHUSIMH OOBACHATH (DU3MUECKUE SIBJICHUS, TPUMEHSIS
MOJy4YEHHBIC 3HAHUS, PEIIATh 3a/1a4d, B TOM YUCJIE KAYECTBEHHBIE U YKCIIEPUMEHTAIIBHBIE.

[IpuHUIMNIMATBEHO AESATEIBHOCTHBIM XapaKTep AAHHOTO pas3feia peanu3yercss 3a CUET
TOT0, YTO OOYYaIOIIKEeCs BBIMOJHSIOT 3aJaHus1, B KOTOPBIX UM MPEIJIaraeTcs:

HAa OCHOBE IOJIYYCHHBIX 3HAHUU PACIO3HABATh M HAYYHO OOBACHATH (PU3UUYECKHE
SBJICHUS B OKPY’KaIOIIEH IPUPOJIE U MOBCETHEBHOM KU3HU;

HCIIOJB30BaTh HAYUYHBIE METOJIbl UCCIICIOBAHUS (PU3MUECKUX SIBJICHUN, B TOM YHUCIE
JUTSl TPOBEPKU TUTIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BBHIBOJIOB;

OOBSACHSATH HAyYHBIE OCHOBBI HanbOOJEe BAXKHBIX JOCTUKEHUN COBPEMEHHBIX TEXHOJIOTH,
HalpuMep, NPAKTUYECKOTO MCMHOJIb30BAHMS PA3JIMYHBIX MCTOYHUKOB SHEPIMU HA OCHOBE
3aKOHa MPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPIHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

N3yuenune (u3mku Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsl HAMpPaBICHO Ha
JOCTMKEHHE JUYHOCTHBIX, METANpEeIMETHBIX M MPEeIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynpraTe msydeHuss (GU3MKM HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS Y
oOyyaromierocs 0y1yT chopMHUPOBAHBI CIIETYIONIUE JIMYHOCTHBIEC PE3YIbTAThl B YACTH:

e 1) IATPHMOTHYECKOTOBOCITUTAHMS:

e - TPOSIBJIECHUE HHTEPECA K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOU
(pu3HUECKON HayKU;

e - [ICHHOCTHOE OTHOIIECHUE K JJOCTUKEHUSIM POCCUMCKHUX YUEHBIX-(DU3UKOB;

e 2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e - TOTOBHOCTb K AaKTUBHOMY YYacTHIO B OOCYXIEHHUH OOILIECTBEHHO3HAUYNMBIXU
ATUYECKUX MpOoOJEeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JOCTHKEHUMN
du3uKy;

e - OCO3HAHHUE BAXXHOCTH MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

e 3)3CTEeTHYeCKOTOBOCIIUTAHMS:

e - BOCHpHUATHE OCTETUYECKUX KAueCTB (PU3MUECKOW HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HIEHHOCTHHAYYHOI'ONIO3HAHUA:

e - OCO3HAaHUE IIEHHOCTH (PU3MYECKOW HAyKHM KaK MOIIHOIO MHCTPYMEHTa IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTUM, BaYKHEUIIEN COCTABIISAIOILIEH KYJIbTYPHI;

e - Dpa3BUTHE HAay4yHOW JIOOO3HATEIBHOCTH, HHTEpEcCa K HCCIEHOBATEIbCKOM
NEeSATENbHOCTH;

e 5) popMupOBaHUS KYJbTYPbI 310POBbS U IMOLMOHAJIBHOI0 0J1ar0NOJIy YU

e - OCO3HaHHUE LIEHHOCTU 0e30macHOro oopasa *KU3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM
MHUpE, BaXXHOCTH MpaBUi OE30MacCHOTO MOBEIEHHUS Ha TPaHCIOpTE, Ha AOporax, ¢
AIEKTPUYECKUM U TETIOBBIM 000PYIOBAaHUEM B JJOMAIIIHUX YCIOBUSAX;

e - cOpMHUPOBAHHOCTh HaBbIKa pedJIeKCUU, MPU3HAHUE CBOETO IpaBa HA OIIMUOKY U
TAKOI0 K€ IpaBa y APYyroro 4ejaoBeKa;

e 06) TPYAOBOIrOBOCIIMTAHMSA:

e - QAKTUBHOE€ Yy4YacTHE€ B pEUICHUM TMPAKTHUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3allud, TOpoja, Kpas) TEXHOJOTHYECKOM U COLUAIBHOU
HaIpaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIE U (PU3NYECKUX 3HAHU;

e - HHTEPEC K MPAKTUYECKOMY U3YUCHUIO MPOQECCHid, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4e€CKOrOBOCIIUTAHUSA

e - OpUEHTAlMSI HA MPUMEHEHHE (PU3NYECKUX 3HAHWM NJis pelleHus 3ajad B 00JacTH
OKpYXKalolllel Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKA HX BO3MOXHBIX
ITOCJIEACTBUN IS OKPYKAIOIIEH CPEbl;



- 0CO3HaHME TNI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM U MyTel UX PeLIeHHUS;
8) aganTanuu K U3MEHSIOUIUMCSH YCJIOBUSIM COUMAIBHOI ¥ PUPOIHON Cpeabl:

- MOTPeOHOCTH BO B3aMMOJCHCTBUHU MPU BHITIOJHEHUH HCCIEAOBAHUNA U TMPOEKTOB
(u3uUecKoil HarPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

- IOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO 1S TeIbHOCTb;

- TOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie (HOPMYIHPOBATH UIEH,
MOHSITHS, TUIIOTE3bI O GUBUUYECKUX 0OBEKTAX U SIBICHUSAX;

- OCO3HAHHE JACPHUIMTOB COOCTBEHHBIX 3HAHMI M KOMIETEHTHOCTEH B 00JacTH
1)76371:97

- IUTAaHUPOBAHKE CBOETO Pa3BUTHSI B IPHUOOPETEHNN HOBBIX (PM3NUECKUX 3HAHU;

- CTpEeMJICHHE AaHAJM3UPOBATh M BBISABISATH B3aMMOCBS3M MPHUPOJIBI, OOIIECTBA H
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BAaHUEM (PU3NICCKUX 3HAHUN;

- OLIEHKAa CBOMX JIEUCTBUN C y4ETOM BIMSIHHS Ha OKPY’KAIOLIYIO CpPEay, BO3ZMOXKHBIX
IJ100aNBbHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbrare ocBOeHHs IIPOrpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOI'O OOILIETO

oOpazoBaHus y oOyyaromierocss 0ynyT chopMUpPOBaHbI MeTampeaMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIINE MTO3HABATENIbHBIE YHUBEpPCAJIbHBIC yUeOHbIE NEHCTBUS, KOMMYHUKATUBHbBIC
yHUBEpCaIbHbIC YUeOHBIE ICUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE 1eiiCTBUS

Bba3oBnle JJornueckue J1elicTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBECHHBIC IIPU3HAKN OOBEKTOB (SBJICHUIN);

e YCTAaHABIMBATh CYIICCTBCHHBIM TPU3HAK KIACCU(PUKAINN, OCHOBAHUS JIJIS
00001IIeHNS U CPAaBHEHUS,

e BBHIABJIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B pacCMAaTPUBAEMBIX (akTax,
JTaHHBIX W HAOJIIOICHUAX, OTHOCAIIMXCSA K (DU3HUCCKHUM SIBIICHUSIM;

e BBISBJISATH IPUYHUHHO-CIICICTBEHHBIC CBSI3U NIPHU M3YUYCHUH (PU3NYCCKUX SIBICHUN 1
IIPOIIECCOB, JIeNaTh BBIBOABI C HCIIOJB30BAHUEM JEAYKTHBHBIX M WHIYKTUBHBIX
YMO3aKJIFOYCHH, BBIIBUTAThH TUIIOTE3bI O B3aUMOCBSI3IX (PU3NICCKUX BEITUYHH;

e CaMOCTOSITCIIBHO BBIOMpaTh CMOCOO pelIeHHus Y4eOHOM (HU3MYECKOW 3amaadu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB PEILICHHS, BHIOOp HaMOOJICe MOIXOAIICTO C
y4ETOM CaMOCTOSTEIILHO BBIICJICHHBIX KPUTEPHUEB).

Ba3zoBbiencciienoBarejbCcKHe1eCTBHA

e HCIIOJIb30BAaTh BOIIPOCHI KaK I/ICCJ'IGI[OBEITGJ'H)CKI/Iﬁ HHCTPYMCHT IIO3HAHUAA,
e IIPOBOAUTL II0 CaMOCTOATCIILHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(1)I/ISI/IIICCKI/II\/1 9KCIICPUMCHT, HeOOoJIBIIIoe HCCIICO0OBAaHUC (I)I/I?)I/I"IGCKOFO SABJICHHAA,



OILICHWBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HMH(OPMAINIO, TMOTYYCHHYIO B
X0/JI€ UCCIIEAOBAHNUS WIH SKCIIEPUMEHTA;

CaMOCTOATENFHO (OopMyIMpoBaTh OOOOIICHUS W BBIBOABI 10 pe3yibTaTam
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3NUYECKUX MPOIECCOB, a
TaK)K€ BBIABUTATh MPEATNONOKECHHSI 00 WX pa3BUTUU B HOBBIX YCIOBHSX U
KOHTEKCTax.

Pabora ¢ nndopmanmeii:

MPUMEHSTH PA3IUYHbIE METOJIbI, HHCTPYMEHTBI U 3alpPOChl IPHU MOUCKE U OTOOpPE
uHpOpMaMK WIM JaHHBIX C Y4ETOM TIpEeJIOKEHHOW y4eOHOM Quznueckoit
3a/1a4y;

aHaJU3UpOBaTh, CHUCTEMATU3UPOBATh U  HMHTEPHPETUPOBATH  HHGOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENLHO BIOUPATh ONTUMAIBHYIO (GOpMY MpeACTaBICHH HHGOPMAIIUH U
WJUTIOCTPUPOBATH pEIIaeMbI€ 3aJ1a4M HECJIIOKHBIMU CXEMaMH, TUarpaMMaMu, HUHOU
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KOMMyHl/IKaTHBHBIeyHHBepCaﬂLHLIeyqeﬁﬂblel[eﬁCTBl/lﬁ:

B X0Jle¢ 00CyX/IeHUs1 yueOHOro MaTepuania, pe3yibTaToB Ja00paTOpHbIX paboT U
IPOEKTOB 3a/1aBaTh BOMPOCHI M0 CYIIECTBY O0CYKJ1aeMOU TeMbl U BbICKA3bIBaTh
UjeH, HAlleJICHHBIC Ha pEeIIeHHWE 3a7aud W TOJAep KaHue OyarokenareabHOCTH
OOIICHMS,

COIOCTABJIATh CBOM CYXACHHUA C CYXICHUSIMH JPYTUX YYaCTHUKOB IHAJIOTa,
OoOHapyXUBaTh pa3IM4MUe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATH PE3yJNbTAaThl BBIMIOJHEHHOTO (PHU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaTh W WHCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOM W WHAUBUAYATbHON
paboThI PU PEIICHUH KOHKPETHOU (PU3NUIEeCcKOi IpOoOIeMBbl;

OPUHUMATH LEIH COBMECTHOW IEsTeNIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €&
JOCTHKCHHIO: PACIpeleNsaTh pPOJH, OOCYXKIaTh TMPOLECChl M  Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 0 CBOEMY
HANpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;
OLICHWBAaTh KAa4eCTBO CBOETO BKJIaJa B OOMMA TPOAYKT TIO KPHUTEPHUSIM,
CaMOCTOSITENTLHO C(hOPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aMMOICHCTBHSI.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHUA

Camoopranusanus:

BBISIBJISITH MPOOJEMBI B JKU3HEHHBIX M Y4YEOHBIX CUTyalMAX, TPEOYIOIIUX st
penieHus pU3NUECKUX 3HAHUI;



OpPUEHTHPOBATHCS B PA3IMYHBIX IMOAXO0/1AaX MPUHATHUS PELIEHUH (MHAUBUAYATIBHOE,
INPUHATUE PELIECHUS B TPYIIE, IPUHATHE PEIIEHUN TPyIION);

CaMOCTOSITENIFHO COCTaBIISITh AJITOPUTM peEIlIeHUsl (PU3NUYECKOM 3a/1auil UM TIJIaHa
UCCIIEJOBaHMsI C YUYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATH IIPEUIaracMble BapUaHThI PEILICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIHOH3JIBHLIﬁHHTCJU1€KT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Npejiararh IjiaH €€ U3MEHEHHUS,
OOBSCHATH MPUYUHBI JOCTHXKEHUS (HEOCTHXKEHUSI) PE3yJbTAaTOB JIESITEIILHOCTH,
JIaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCI€ B XOJ BBINOJIHEHUS
(U3MYECKOr0 HUCCIENOBAHMS WJIM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBILIUXCS CUTYallUi, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIIINUX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LIEJIA U YCIOBUSM;

CTaBUTh C€0s Ha MECTO JPYroro 4ejoBeKa B XOJAE CIOpa WIM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTHUKY JAPYTOro;

NpPU3HAaBAaTh CBOE MpaBO HAa OMIMOKY MpHU pelieHur (U3UYECKUX 3a7ad WU B
YTBEP>KJICHUSIX HA HAyYHBIE TEMBI U TAKOE 7K€ IPABO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 7 KJjacce TpEIMETHBIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSTHS: (PU3NYECKHE W XHUMHUYECKUE SIBIICHUS, HaOI0JICHUE,
DKCIIEPUMEHT, MOJCNb, THUIIOTe3a, COUHUIBI (U3MYECKUX BEIMYHUH, aToM,
MOJIEKYJIa, arperaTHbIE COCTOSIHUS BellecTBa (TBEpAOE, XKUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJMHEHHOER),
TpPaeKTOpHsi, PaBHOJCUCTBYIOMIAs Cuia, aAeopMmanus (yrpyras, IiacTUdecKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

paznmuuath siBaeHus (nquddysus, TEmIoBoe JABWKCHHE YacTHI[ BEIIECTBa,
paBHOMEPHOE JIBIDKCHHE, HEPaBHOMEPHOE JIBIKEHUE, WHEPIIHS, B3aUMOJICHCTBHE
TeJ, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpallleHUs, Iepeaada
JABJICHUST TBEPIBIMHU TEIaMH, KUIKOCTSIMU U Ta3amMH, aTMOC(EpHOE NaBJICHUE,
MJIaBaHWE TeJ, TPEBpaIeHUS MEXaHWYECKOW OJHEPruu) IO OIMUCAHUI0 UX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIONIMX JaHHOE
buznYecKoe SBICHUE;

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3MUECKUX SBICHUN B OKPYKAIOIIEM
MHUpE, B TOM YHUCJEe (PU3HYECKHE SIBJICHUS B TMPHUPOJE: NMPUMEPHI ABUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B >KUBOW M HEKMBOW MPUPOJIE, ACHUCTBUE CHUIIBI TPEHUS
B NIPUPOJAEC U TEXHHUKE, BIMSHUE aTMOC(EPHOro JABJICHHUS HA KUBOW OPraHH3M,



IJlaBaHuE pbIO, phlYaryd B TeJ€ YesOBEKa, MPHU 3TOM MEPEeBOJIUTH MPAKTHYECKYIO
3a/la4y B y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PUBHUUECKUX
SIBIICHUI;

ONMKCHIBATh H3YUYEHHBIE CBOMCTBA Tel W (DU3MYECKUE SIBICHUS, HCIOJIb3YS
dbu3nueckue BeNIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CpEIHsAsI CKOPOCTbh, CHJIA yIPYTOCTH, CHJIA TSKECTH, BEC TeNa, Cuia
TpEeHUs, JNaBieHHE (TBEPAOro TeJa, JKUIKOCTH, Ta3a), BBITAJIKHUBAIOLIAs CHIIA,
MeXaHW4YecKas pabdoTa, MOIIHOCTh, IJIEUO CHJIBI, MOMEHT CHJbI, KO3(p(UIIHEHT
MOJIE3HOTO JIEUCTBHUS MEXAHU3MOB, KMHETUYECKas W TOTEHIMaJIbHAs SHEPTrus),
IpU ONUCAHUU TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3yEMbIX
BEJIMYMH, WX OOO3HAYCHUS] U €AUHUIBI (U3UYECKUX BEIUYUH, HAXOAUTh
(GopMyJbl, CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTHUMH
BEJIMYMHAMU, CTPOUTH IrpadUKu U3YUCHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIHYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHS U MPOIIECCHI, HUCIOIb3YS
mpaBuia CJIOXKEHUsA cuil (BIOJb OJHOM mpsiMoil), 3akoH ['yka, 3akon Ilackais,
3aKOH ApxuMena, TMpaBUJIO paBHOBecHUsl pblyara (0JioKa), «30JI0TO€ MPABUIO»
MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHWYECKOW DSHEPTruM, IPU 3TOM JaBaTh
CIIOBECHYI0 (OPMYJIMPOBKY 3aKOHAa M 3allMChIBaTh €ro MaTeMaTHYEeCKOEe
BBIPAXKEHUE;

OOBSACHATh (PU3UYECKUE SBJICHMS, MPOIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallud MPAKTUKOOPUEHTUPOBAHHOIO  XApAKTEpA:  BBISABISATH
MIPUYUHHO-CJICICTBEHHbBIC CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX I11aroB
c omopoi Ha 1-2 HU3y4YEHHBIX CBOMCTBA (DU3MYECKUX SIBICHUN, (PU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacyéTHble 3a7aud B 1—2 NeHCTBUSA, KUCMONB3YS 3aKOHBI U (HOPMYJIBI,
CBSA3BIBAIOLIME (DU3UUECKME BEJIIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJauyd
3aMKUCHIBATH KPATKOE YCIOBHE, MOJCTABIATH (DU3NUECKUE BETUIMHBI B (POPMYJIBI U
MPOBOJUTH Pacy€Thl, HAXOJUTh CIPABOYHBIC JIaHHBIE, HEOOXOAMMBIC TS
pemieHusl  3a7a4, OIEHWBATh PEATUCTHYHOCTh TOJYYCHHOW (pu3ndeckon
BEJINYUHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh NMPHU MOMOIIU (PU3HYECKHUX
METOJIOB, B ONMCAHUM MCCIICNOBAHUS BBLACIATH MPOBEPSAEMOE MNPEATIOIOKEHUE
(rumotesy), pazidyaTh U UHTEPIPETUPOBATH MOITYUYEHHBIA PE3yJbTaT, HAXOIUTh
OLIMOKH B XOJI€ ONBITA, EaTh BBIBOJIbI O €r0 pe3yjbTaTaMm;

MPOBOJAUTEL OMBITHl IO HAOMIOJACHUIO (U3WYECKUX SIBICHUNW WU (PU3MUECKUX
CBOMCTB Tei: (opmMylMpoBaTh MPOBEPSEMbIE MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY U3 TMPENJOKEHHOr0 OOOpYJOBaHMS, 3alMChIBaTh XOJ ONbITa U
(GbopMyTUpPOBATH BHIBO/IHI,

BBINIOJIHATh TMPSIMbIE M3MEPEHMSI PACCTOSIHUSI, BPEMEHM, MacChl Tejia, o0béMa,
CWJIbl M TeMIEpaTypbl C MCMHOJIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB,



3aMKChIBATH MOKAa3aHUs MPUOOPOB € YUETOM 3aJJaHHOM aOCOIIOTHOMN MOTPEIIHOCTH
U3MEPEHUN;

MIPOBOJIUTH UCCIIETOBAHNE 3aBUCUMOCTH OJHON (PH3NIECKON BETMYHMHBI OT APYTOn
C HCIOJB30BAHUEM TMPSMBIX H3MEPEHUM (3aBUCUMOCTH IyTH PaBHOMEPHO
JBIDKYIIETOCS Tella OT BPEMEHM JBIKEHHUS TeJa, CUJIbI TPEHUSI CKOIBXEHHUS OT
Beca Teja, KayecTBa OOpa0OTKM TMOBEPXHOCTEW Tel W HE3aBUCUMOCTU CHIIbI
TPEHUsl OT IUIOLIAAU CONPHUKOCHOBEHMS TEJN, CHIIBI YIOPYTOCTH OT YJJIMHEHUS
NPY’KUHBI, BBITAJIKWBAIOMIEH CHUJIBI OT 00bEMa MOTrpyKEHHOW YacTH Teaa U OT
MJIOTHOCTH KUJIKOCTH, €€ HE3aBHUCHUMOCTU OT IUIOTHOCTU Teja, OT TiIyOHWHbI, Ha
KOTOPYIO TIOTPY>KEHO TEJI0, YCIOBUH IJIaBaHUSI TN, YCIOBUN paBHOBECHS phluara
u OJIOKOB), Y4acCTBOBaTh B IIJIAHWPOBAHUU Y4YEOHOTO HCCIIEOBaHUsS, COOMpaTh
YCTAHOBKY U  BBINOJHATH HM3MEpPEHUs, CJleAysd MNPEeJIO)KEHHOMY IUIaHy,
(bUKCUpOBaTh PE3yJIbTATHl MOJTYYECHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJIC TIPEIJIOKEHHBIX TaOJUI] U TpapUKOB, JAeliaTh BBIBOABI IO pe3yjbTaTam
VCCJIEI0BAHNS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHUsl (PU3UUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
XKUIKOCTH W TBEPAOrO Tella, CUJla TPEHHS CKOJBXEHHS, JABICHHE BO3/yXa,
BBITAJIKUBAIOIIAsl CHJIA, JCHCTBYIOIIAs Ha MOTPYKEHHOE B KUIAKOCTh TEJNO,
KOd(QPUIIMEHT  TOJIE3HOTO  JEUCTBUS  MPOCTBIX ~ MEXAaHU3MOB),  CIIEIys
NPEMJIOKEHHOW ~ MHCTPYKLMHM: TpPU  BBIIOJIHEHWM  U3MEPEHUd  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITH 3HAUYEHUE UICKOMOU BEJIMYMHBI;
coONI0aTh MpaBuja TEXHUKM O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPHUHIUIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JAMUHAMOMETp, COOOIIAIOIIMECs COCyAbl, OapomeTp, pblyar,
MOJIBVO)KHBINA M HEMOJABWXKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTb;

XapaKTEePU30BaTh MPHUHIIUIBI JEHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPON HA UX ONMUCaHHS (B TOM YHUCJE: MOJIIUIHUKU, YCTPOMCTBO
BOJOIPOBO/A, TUAPABINYECKHA IPECC, MAHOMETpP, BBICOTOMEp, NOPIIHEBOMN
HAcoC, apeoMeTp), HUCIOIb3ys 3HAHHMS O CBOWCTBaX (DU3WUECKUX SBJICHUU U
HE0OX0IMMbIe (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOAUTHh TpUMEPHl (HAXOAUTh WH(MOpPMAIUI0O O MpUMepax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCETHEBHOM KHU3HU ISl 0OecreueHus
0e30MacHOCTH MpU OOpallleHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpOMCTBaMH,
COXpaHEHUs! 3/I0pPOBbsi U COOJIIOJICHHUS HOPM DKOJOTMYECKOTO IOBEJCHUS B
OKPYIKarOIIEH CPELE;

OCYIIECTBISATH OTOOpP MCTOYHUKOB MH(poOpManuu B MIHTepHETE B COOTBETCTBHUH C
3aJlaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUH U IMyTEM
CpPAaBHEHUS PA3IMYHBIX UCTOUYHUKOB BBIIEIATH UHPOPMALIMIO, KOTOpAs SIBISETCS
MPOTUBOPEYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;



UCIIOJIb30BaTh TMpPHU BBIMOJHEHWH YYEOHBIX 3aJaHUNl HAYyYHO-TIOMYJISPHYIO
TUTEPaTypy (U3HUECKOTO COACPNKAHUS, CIPABOYHBIC MATEPHAIIbI, PECYPChI CETH
WNuTtepHeT, BiaaeTh NpuéMaMyd KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(pOpMAaIUU U3 OJIHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

co37laBaTh COOCTBEHHBIE KpaTKWE MUCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
2-3 WCTOYHWKOB WH(popMaruu (U3UIECKOTO COJCpPKaHUS, B TOM YHUCIC
myOJUYHO JIeJIaTh KPaTKHE COOOIICHHS O pe3yibTaTaxX MPOCSKTOB WM yUeOHBIX
WCCIIEIOBAHUM, MPU 3TOM TPAMOTHO HCHOJB30BATh W3YyUYECHHBIA MOHATUHHBINA
anmnapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MTPE3CHTAIINECH;

OpU  BBIOJIHEHUM YYE€OHBIX TMPOEKTOB U  HCCIENOBAHUNA  paclpenessTh
00SI3aHHOCTH B I'PYINE B COOTBETCTBUU C MOCTaBJIECHHBIMU 3aja4aMu, CJICIUTh 3a
BBITIOJTHEHHWEM TIUTaHa JCHCTBUM, aJIEKBaTHO OLICHUBATh COOCTBEHHBIN BKIaJd B
JNEATENbHOCTh TPYIIIbL, BBICTPAaUBaTh KOMMYHHMKAaTUBHOE B3aUMOJCHCTBUE,
YUYUTBHIBas MHEHUE OKPYKAIOLIUX.

K xoHiy oOyueHuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOUINXCSI YMEHU:

MCIIOJIB30BaTh MOHATHUSA: Macca U pasMepbl MOJIEKYJI, TEILUIOBOE IBUKEHNE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSHUSI BEILECTBA, KPUCTANIMYECKHUE U aMOp(HbIE
TeJla, HACBILICHHBI M HEHACBIIEHHBIA I1ap, BJIAXXHOCTb BO31yXa, TEMIEpaTypa,
BHYTPEHHSISI DHEPIHs, TEIJIOBOM JABUTATENb, JJIEMEHTAPHBIA JJIEKTPUUYECKUI
3apsi, DJIEKTPUYECKOE TI0JIE, MPOBOJHUKM UM JOUAIJEKTPUKH, IOCTOSTHHBIN
AIEKTPUYECKUI TOK, MATHUTHOE TOJIE;

pasnuyarh SIBJICHU (TEIUIOBOE PACUIMPEHHUE U CXKATUE, TEIIonepeaada, TEIoBoe
paBHOBECHE, CMAYMBAaHWE, KaNWULIPHBIC SBJICHMS, WCIIAPEHUE, KOHJEHCALus,
IUIABJICHUE, KpUCTAUIM3alMs  (OTBEpAEBAHME), KHUIIEHUE, TeIulonepeaada
(TemIonpoOBOHOCTb, KOHBEKIINS, U3ITy4YECHHE), ANEKTpU3ALUS TEl,
B3aMMOJICHCTBHUE 3apsI0B, IEUCTBUA DJIEKTPUUECKOTIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, IEVMCTBUE MATHUTHOTO I10JIS HA IPOBOJHUK C TOKOM,
IIEKTPOMArHUTHAas MHIYKLHS) [0 ONMCAHUIO MX XapaKTEpHbIX CBOWCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHUE H3YYECHHBIX (DU3MUECKUX SIBICHUH B OKpPY’KAIOIIEM
MHUpE, B TOM 4HClie (PU3NYECKUE SBJICHUS B MIPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
Y KallWJUISIPHBIE SBJICHUS B IPUPOJAE, KPUCTAILIBI B IPUPOJE, n3itydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POChl, TyMaHa, UHEs, CHETa,
ANEKTPUYECKUE SBJIEHUS B aTMocdepe, 3JIEKTPUUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE IoJie 3eMJH, Apei( MOI0COB, POJIb MATHUTHOIO TOJIS IS )KU3HU Ha
3emiie, NOJIAPHOE CHSHUE, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/Jady B
y4eOHY10, BBIACIISATD CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SBICHHUIA;
ONKCBHIBAaTh W3YUYCHHBIE CBOWCTBA Tl U (PU3NYECKUE SIBICHUS, HCIOIb3YsI
¢usznueckue BENMUYUHBI (TeMIlepaTypa, BHYTPEHHSs DHEPIUs, KOJIMYECTBO



TEIUIOThI, YJEJIbHAsI TEIIOEMKOCTh BELIECTBA, YJIEJIbHAS TEIJIOTA IUIABJIECHUS,
yAenbHas TEIIoTa MapooOpa3oBaHUsA, yAENbHAs TEIUIOTa CTOpaHUs TOIUIMBA,
KO3(pOUIIMEHT TMOJIE3HOTO JCWCTBHS TEIUIOBOM MAIWHBI, OTHOCHTEIbHAs
BJIAKHOCTh BO3/yXa, OJIEKTPUYECKUM 3apsil, CHJIa TOKa, DIIEKTPUYECKOE
HaIpsKEHUE, COMPOTUBIICHUE MPOBOJHUKA, YIEIBHOE COMPOTUBJIEHUE BEIIECTBA,
paboTa M MOIIHOCTh 3JJIEKTPHUYECKOTO0 TOKAa), MpPHU ONUCAHUUA [PABUIBHO
TPAKTOBAaTh (PU3WYECKUII CMBICT HUCIOJIB3YEMBIX BEIUYMH, OOO3HAYCHUS U
eIUHULBI (U3NYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYI0 BEJIMYMHY C JPYTUMH BEIMYMHAMU, CTPOUTH T'padUKu N3YYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTEepU30BaTh CBOWCTBA TeJN, (PU3NYECKHE SIBJCHUS U IMPOILECCHI, UCIOIb3YS
OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA,
IOPUHLIMI CYNEPHO3ULMU ToJieH (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMa Ui yyacTka 1en, 3akoH Jxoyisa—JIenna, 3aKkoH coXpaHeHus
SHEPrUH, IIPU 3TOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCBIBATH €TO
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTYaLNH IPAKTUKOOPUEHTUPOBAHHOT O XapakTepa: BBISIBIIATD
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTHh 00BACHEHUE U3 1—2 JTOTMYECKUX LIaroB
c omopol Ha 1-2 U3y4YEHHBIX CBONCTBAa (PU3MYECKUX SBICHUN, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemarb pacyéTHbIe 3aJaud B 2—3 JEHCTBUSA, UCIONb3YS 3aKOHBI U (HOPMYJIBI,
CBsI3bIBalOLME (PM3MYECKHE BEIUYMHBI: Ha OCHOBE aHalM3a YCJOBMS 3a7auu
3aMMCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX JUIA PEUICHUS
3a/laud, BBIOUpATh 3aKOHBI W (OPMYJbI, HEOOXOMUMBbIE ISl €€ peIIeHUS,
MPOBOJUTH PACUETHl U CPABHUBATH MOJYYEHHOE 3HAUCHUE (PM3MUECKOU BEITHMUMUHbI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIMTh MPU MOMOILIM (PU3NUIECKUX
METO/IOB, HCIIOJIb3ysl OINKMCAaHHWE HCCIENAOBAHMS, BBIIEHATh MPOBEPAEMOE
MPEANoJOKEeHNE, OLIEHUBATh MPAaBUIIBHOCTh MOPSAIKA MPOBEACHUS UCCIEIOBaHUS,
JienaTh BBIBOIBI;

MPOBOJUTH OMBITH MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WM (DUINIECKUX
CBOMCTB TeJ (KallWUISIPHBIE SIBJIICHUS, 3aBHCHUMOCTb JABJIEHUS BO3[yXa OT €ro
o0BbEMa, TeMIepaTypbl, CKOPOCTH NpolLEecca OCThIBAaHUS W HArpeBaHUs IpH
U3IyYeHUH OT LBeTa H3JIydaroliel (MOTJOIIAloe) MOBEpXHOCTH, CKOPOCTh
WCIIAPEHUS] BOJbl OT TEMIIEPATYPhl KUAKOCTH M IUIOIIAAA €€ IOBEPXHOCTH,
AIEKTPU3aLUs TEJl U B3aUMOJECUCTBUE AIEKTPUUECKHUX 3apsi/IOB, B3aUMOJECHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YaJIM3alllsl MATHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB,
JIEWCTBUSI MAarHUTHOT'O TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBA 3JIEKTPOJIBUraTENsl MMOCTOSIHHOIO TOKA): (hOpMYIUPOBATH MPOBEPSiEMbIE



IPEINOJIOKEHNs, COOMpPaTh YCTAHOBKY U3 IPEIJIOKEHHOrO 0OO0Opya0BaHus,
OTKCHIBATh XOJI OTbITa U (POPMYITHUPOBATH BHIBOJIBL;

BBITIOJHATh TPSIMbIE HU3MEPEHHUS TeMIepaTypbl, OTHOCHTEIHHOW BIIAXXHOCTHU
BO3/lyXa, CHJIbl TOKA, HAIIPSHDKEHUS C HCIIOJIb30BAHMEM aHAJIOTOBBIX NMPUOOPOB M
JATYUKOB (PU3UYECKUX BEJIMYMH, CPAaBHHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM
3aIaHHON aOCOIFOTHOM MOTPENTHOCTH;

MPOBOUTD UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUUUHBI OT IPYron
C HCIIOJIB30BAaHUEM IMPSAMBIX HU3MEPEHHUH (3aBUCHMOCTb  COIPOTHUBIICHHUS
IPOBOJHMUKA OT €ro JUIMHBI, IUIOLAJAM IONEPEYHOr0 CEYEHHs] U YAEIbHOrO
COIIPOTHUBIICHUS BELIECTBA NMPOBOJHUKA, CHIIBI TOKA, UAYIIEr0 Yepe3 MPOBOIHHUK,
OT HaNpsHKEHUsT Ha [POBOJIHUKE, HCCIEJOBAHUE TOCIENO0BATEIBHOIO U
napajyieIbHOTO  COEIMHEHUHA MPOBOJAHHMKOB): IUJIAHUPOBATH  HCCIIEIOBAaHUE,
cOOMpPAaTh YCTAHOBKY M BBIIOJHATh U3MEPEHUS, CIELYysl NPEIOKECHHOMY IUIaHY,
(buKcHpoBaTh pe3yibTaThl NOJYUYEHHOW 3aBUCUMOCTHU B BUE TaOIMIl U TPapUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAaHUS;

IPOBOJAUTH  KOCBEHHBIE  HM3MEpEeHUA  (UINYECKUX  BEIMYMH  (yAeNIbHas
TEIJIOEMKOCTh BEILIECTBA, CONPOTHUBICHHE NPOBOAHMKA, padOTa M MOIIHOCTh
3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJEQysl TMpPEAJIO)KEHHOM MHCTPYKIMHM, W BBIUKCIATH 3HAYCHHE
BEJIMYMHBI,

coONI0aTh MpaBuja TEXHUKM O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHILMUIIBI JACUCTBUS H3YyUYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOPOI Ha UX ONMHUCaHUsA (B TOM YHUCIIE: CUCTEMA OTOIUICHUS JOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUHUK DIIEKTPUUECKON
DHEPrUM, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHBIE SJIEKTPONPUOOPHI
(mpuMepBbI), FNEKTPUIECKUE MPEIOXPAHUTENHN, JIEKTPOMATrHUT, SJEKTPOABUTATENb
MOCTOSTHHOTO TOKa), MCIMOJb3Yysl 3HAHUS O CBOMCTBaX (PU3UUECKUX SIBICHUU WU
HEe00XoauMbIe (HPU3NIECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHbIE MTPUOOPHI 110
CXeMaM U CXEMAaTHYHBIM pHUCYHKaM (OKUIKOCTHBIH TEPMOMETpP, TEPMOC,
NICUXPOMETP, TUTPOMETP, JBUTATENb BHYTPEHHErO CropaHHs, 3JEKTPOCKOII,
peocTaT), COCTaBIISATh CXEMbI JJIEKTPUUYECKHX IEeMell ¢ MOCleoBaTeIbHbIM U
napajyieIbHbIM COEIUHEHUEM »JJIEMEHTOB, pa3jinyas YCJIOBHbIE O0O3HAYECHUS
DJIEMEHTOB JJIEKTPUUYECKUX LEIIEH;

OPUBOJUTH HpPUMEPHl (HAXOAUTh HMH(OPMALMIO O IMPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCETHEBHOM KU3HU JIsI 0OeCTIeueHUs
Oe3omacHoCTH MpU OOpalleHuu ¢ MPUOOpaMHU U TEXHUYECKHMMH YCTPOWCTBaMH,
COXPAaHEHHUsl 3JI0pOBbs U COOJIOAEHHUS HOPM DSKOJOTMYECKOrO IOBEIACHMS B
OKPYIKarOIIEH CPELE;



OCYILECTBIIATh MOUCK MHGOpMaluu (HU3NYECKoro cojepxanus B MuTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUW U MYTEM CPABHECHUS JOMOJHHUTEIbHBIX HCTOYHUKOB
BBIICIISITh MHPOPMAIIUIO, KOTOpasi SBISETCS MPOTHBOPECUYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

HCIIOJB30BaTh TMPU BBINOJHEHUH YYEOHBIX 3aJaHUi  HAYyYHO-TIOMYJISPHYIO
TUTEPATypy (U3UUECKOTO COACPKAHUS, CIIPABOYHBIC MaTEPHANIBI, PECYPCHI CETH
NutepHer, BIageTh NpuUEéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpPMAIUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIC U KPAaTKUE YCTHBIE COOOIIECHHS, 00001Ias
HHpOpMAIIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOTO COJIepKaHUsS, B TOM
yyucie MyOoJIMYHO TPEACTABIATh Pe3yJIbTaThl MPOEKTHOW WIIM KCCIEI0BATEIbCKON
JNESITEIbHOCTH, MPU 3TOM TPAMOTHO HCIOJb30BATh W3YUYECHHBIM IMOHSITUHWHBINA
amnmapar Kypca (u31KH, COMPOBOXKIATh BRICTYIIJICHHUE MPE3EHTAIIUCH;

IIPU BBITIOJTHEHUN YYEOHBIX IMPOECKTOB M MCCIEIOBAaHUM (PU3HMUECKUX ITPOIIECCOB
pacrpenensaTh OO0S3aHHOCTH B TPYyINIle B COOTBETCTBUM C TIOCTaBJICHHBIMU
3a7a4yaMHi, CICJIUTh 32 BBITIOJHEHUEM IUIAHA JEUCTBUM U KOPPEKTUPOBAThH €TrO,
aJIcKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/ B ACSATEILHOCTD IPYIIINbI, BHICTPAUBATh
KOMMYHHUKAaTUBHOE  B3aUMOJICMCTBUE, IPOSABIAS  TOTOBHOCTH  pa3pelniarh
KOH(DIIUKTHI.

K koHny oOyueHus B 9 kJjiacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHS: CHUCTEMa OTCU€Ta, MaTrepuajbHas TOYKa, TPACKTOpHUA,
OTHOCUTEJIHOCTb ~ MEXaHMYECKOTo  JBIKeHus, naedopmauus  (ympyras,
IUIacTUYeCKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3Kku, LHEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEJNO, LEHTP TAKECTU TBEPAOTO
TeJla, paBHOBECHE, MEXAHMYECKHE KOJeOaHHs W BOJHBI, 3BYK, MH(]pa3ByK U
yJIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OJU30PYKOCTh U JTaTbHO30PKOCTb, CIIEKTPhl MCIYCKaHHs U IMOTJIOLIEHUS, aibda,
OeTa- ¥ raMMa-U3JIy4eHHsI, U30TOIIbI, S/IEPHAsI SHEPTETUKA;

pasnuyaTh siBJIeHUs (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHEINHOE IBUKEHUE,
PAaBHOYCKOPEHHOE TMPSAMOJIMHEMHOE JABWXKEHUE, CBOOOJAHOE TMAJEHUE Tell,
PaBHOMEPHOE JIBJKEHHE IO OKPY>KHOCTH, B3aUMOJCHCTBUE TEJl, PEAKTUBHOE
JIBUKEHHE, KojeOaTelnbHOE JBIDKEHHE  (3aTyXalolulMe U BBIHYXKJICHHbBIC
KOJIeOaHMs1), pE30HAHC, BOJIHOBOE JABUKEHHUE, OTPAXKEHHE 3BYKa, IPSIMOJIMHEWHOE
pacnpocTpaHeHue, OTpaKeHUE M MPEIOMJICHHE CBETa, IOJHOE BHYTpPEHHEE
OTpa)XEHHUE CBETa, pa3jokKeHHue Oenoro cBeTa B CHEKTP U CIOXKEHUE
CHEKTpaJbHBIX LIBETOB, AHMCIEPCHS CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTD,
BO3HMKHOBEHUE JIMHEMYATOro CHEKTpa HW3JIy4eHHs])) 10 ONHCAHHIO HUX
XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OINbBITOB, JEMOHCTPUPYIOIIMX JAHHOE
buznYecKoe SBICHUE;



pacrno3HaBaTh NPOSIBICHHE M3YUYEHHBIX (U3MUYECKUX SIBJICHUM B OKpY KAIOIIEM
Mupe (B TOM uHcie (U3UYECKUE SIBICHUS B MPUPOJE: MNPWIMBBI U OTIIUBHI,
nBrkeHrne IutaHeT (COJHEYHOM CHUCTEMBI, PEAaKTUBHOE JBUKEHUE SKHBBIX
OpPraHMU3MOB, BOCIPHUATHE 3BYKOB YKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[BETa TeJl, ONTHYECKHE SABJICHUS B IPUPOJIE, OMOIOrHUECKOe
JEHCTBUE BHUIUMOTO, YIbTPAQUOJIECTOBOIO M PEHTTEHOBCKOTO H3JIyYCHHIA,
€CTECTBEHHBII PaJMOAKTUBHBIMA (OH, KOCMHYECKHE Jyud, paJUO0aKTUBHOE
U3IyYEHHE NPUPOJHBIX MUHEPAJIOB, JEHCTBHE PAaJUOAKTUBHBIX HW3IyYEHH Ha
OpPraHM3M 4YeJIOBEKA), IIPU 3TOM NEPEBOJUTh IMPAKTHUUECKYIO 33/1ady B y4eOHYIO,
BBIJIEJISAITh CYLIECTBEHHBIE CBOWCTBA (IIPU3HAKHM) PU3NUECKUX SBICHU;
ONKCHIBATh H3YUYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SBICHUS, HCIOJIb3YS
¢u3nueckue BeIMYMHBI (CpeaHsii M MIHOBEHHass CKOpPOCTh Tela IpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, IEPEMEILICHHE, IIyTh, YII0Basi CKOPOCTH,
CHJIa TPEHHMs, CUJia YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJIHOrO MaJieHus,
BEC Tejla, UMITYJbC Tella, UMITYJIbC CHUJIbl, MEXaHHuYecKas padoTa U MOUIHOCTb,
NOTEHIMAIbHASL SHEPIrus Teja, TMOAHATOrO HaJX TMOBEPXHOCTBIO  3€MJIH,
NOTEHIMAIbHAS SHEPrus CKaToOW MNPYKUHbI, KUHETUYECKas HHEpPrus, IMOJIHas
MEXaHUYEeCKasl 3HEPTHUs, ePUO]l U YaCTOTa KOJEOAHUM, YIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb MPEJIOMIICHHS CPEJbl), MPU
OMHMCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKHI CMBICI UCIOJIb3YyEMbIX BEJIUYUH,
0o0O3HaueHussT M eAUHUIBl (U3MYECKUX BEIUYHMH, HaXOOuTh (opMyIbl,
CBSA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMU BEJIMYMHAMU, CTPOUTD
rpayKy U3y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOLECCHI, UCIOJIB3YS
3aKOH COXPAaHEHUsI SHEPrHHM, 3aKOH BCEMHUPHOIO TATOTEHMS, MPUHIUI
CYNEpIO3ULIMA CUJI, MPUHILIMI OTHOCUTENBbHOCTH ['anmunes, 3akoHbl HbioToHAa,
3aKOH COXPAHEHUs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U IIPEIIOMIIEHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsAI0BOIO WU MAaCCOBOI'O YHCEN MPH SAEPHBIX PEAKUUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCBHIBaTh €ro MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE TMPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTyallUi MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPHUYUHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIAaroB C OMOPOH
Ha 2-3 W3Y4YEHHBIX CBOWMCTBA (M3HYECKUX SIBICHUH, (QU3HMUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemarby pacy€THblE 3a7ayd (ONMMparoUIvecs Ha CUcTeMy U3 2—-3 ypaBHEHHI),
UCIIONB3YSl 3aKOHBI M (DOPMYJbI, CBs3bIBalONIME (DU3MUECKUE BEIMYMHBL: Ha
OCHOBE aHaJIM3a YCJOBHUS 3a/lauyd 3alUChiBaTh KPAaTKOE YCIOBHUE, BBISBISAThH
HEJOCTAlOUIMEe WIM U30BITOUYHBIE JaHHBIC, BBIOMPATh 3aKOHbl U (POPMYIIbI,



HEOOXOUMBbIE Ul PELICHUs, IPOBOJANUTh PAcU€Thl U OLICHUBATh PEATUCTUYHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

e pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEIIUTh MPHU MOMOIIU (PU3MUECKHUX
METO/IOB, HCIIOJIb3ysl OINKMCAaHHWE HCCIEAOBAHMS, BBIICHATh INPOBEPSEMOE
IIPEAIOJIOKEHNE, OLICHUBATh MPAaBUJIBHOCTD MOPSIKA ITPOBEACHUS HCCIECIOBaHUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;

¢ IPOBOJIUTH OIBITHl IO HAOMIONCHUIO (PU3UYECKUX SBICHUN WM (U3HUECKUX

CBOMCTB Tesl (M3ydyeHHe BTOporo 3axkoHa HbrOTOHa, 3aKOHa COXpaHEHHs SHEPIHUH,

3aBHCHUMOCTh I€puojia KoyieOaHWil TNpYKMHHOTO MasTHHKA OT Macchl Ipy3a U

KECTKOCTU TPYKMHBI M HE3aBUCHUMOCTb OT aMIUIMTYAbl MallbIX KoJeOaHU,

NPSIMOJIMHEWHOE PaclpOCTPaHEHUE CBETa, pPA3JOKEHUE Oenoro cBera B CHEKTD,

U3Y4YEHUE CBOMCTB H300paXeHUs B IUIOCKOM 3€pKalie U CBOWCTB H300pa)KeHUs

npeaMeTra B COOMpAaroIel JIMH3€, HaOII0IeHNE CIUIOMIHBIX U JIMHEWYaThIX CIEKTPOB

U3yYEHUs): CaMOCTOSITENbHO COOMpaTh YCTAHOBKY U3 U30BITOYHOIO Habopa

000py10BaHUs, ONUCHIBATh X0/ OTbITAa U €r0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIBI;

e MPOBOJUTH IPHU HEOOXOAUMOCTU CEPUIO MPSAMBIX U3MEPEHUH, ONPEEeNsisi CpeIHee
3HAYEHUE M3MEpseMOil BeMMYUHBI (POKYCHOE pacCTOsTHUE COOMPAIOIIEH JIMH3BI),
00OCHOBBIBaTh BBIOOp CrI0C00a M3MEpEeHUs (U3MEPUTENBHOTO IpUbopa);

e IMPOBOAMTH  HCCIENOBAaHUE  3aBUCUMOCTEH  (PU3MUECKMX  BEJIMYHMH  C
UCIIOJIb30BAaHUEM MPAMBIX HM3MEPEHUI (3aBUCUMOCTH IyTH OT BPEMEHH IpHU
PAaBHOYCKOPEHHOM JIBIDKEHUU O€3 HayajdbHOW CKOPOCTH, IMepuojia KojaeOaHui
MaTE€MaTUYeCKOro MAasiTHUKA OT JJMHBI HUTH, 3aBUCHUMOCTU YTIja OTPaKEHUS
CBETa OT yrja MaJeHus U yIJia MpeJIOMJICHUsl OT yrIjla MaJeHus): IUIaHUPOBATh
UCCIIEJOBaHHE, CAMOCTOSITENIbBHO COOMPATh YCTaHOBKY, (PUKCUPOBATH PE3yJIbTaThl
MOJIyYeHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TaOIMUI] U TpadHKOB,
JienaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

e TMPOBOAUTH KOCBEHHbIE M3MEPEHMs (PU3NUECKUX BEIUUYMH (CPEIHss CKOPOCTh U
YCKOpEHHUE Teja MpH PaBHOYCKOPEHHOM JBMKEHHM, YCKOPEHHE CBOOOIHOTO
najieHus, JKECTKOCTb  NPYXHUHBL, KOI(DPUIHMEHT TpeHHs  CKOJIbKEHUS,
MexaHu4eckas paboTa M MOIIHOCTh, YacToTa MW MEpUoJ  KoJieOaHuM
MaTEMaTUYeCKOro U MPY>KMHHOTO MAasTHUKOB, ONTHYECKas cuia coOuparouieit
JWH3bl,  PAaJUOAKTUBHBIA  (OH):  IJIAHUPOBATh  M3MEPEHHUs, COOHMpaTh
DKCIIEPUMEHTAJbHYI0  yCTAHOBKY M  BBINOJHATH  HM3MEPEHUs,  Cleays
MPEAIOKEHHOW MHCTPYKIMH, BBIYUCIATh 3HAYEHUE BEJIMYMHBI U aHAIU3UPOBATh
MOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHNU;

e coOmrofaTh INpaBWiIa TEXHUKM O€30MacHOCTH Ipu padbore ¢ JabopaTopHBIM
000pyI0BaHUEM;

e pa3nMyaTh OCHOBHBIC MPU3HAKU U3YUYECHHBIX (DU3MUECKUX MOJENEH: MaTepuaabHas
TOUKa, a0COJIFOTHO TBEPJIOE TEJIO, TOYEUHBIM UCTOYHMK CBETA, JIy4, TOHKAsI JINH3A,
IUIAaHETapHAsi MOJENb ATOMA, HyKJIOHHAsI MOJIEJIb aTOMHOTIO $]1pa;



XapaKTepU30BaTh MPUHIUIIBI ACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpOW HAa HMX OMHUCAHMS (B TOM YHCIE: CHUIOMETP, MATYUKHU
MOJIOXKEHUS, PACCTOSHHUS M YCKOPEHHS, PAKETa, 3XOJOT, OYKH, IEPUCKOIL,
doToamnmapar, ONTUYECKUE CBETOBOABI, CIEKTPOCKOM, JTO3UMETp, Kamepa
Bunbcona), wucnonp3ys 3HaHUS O CBOMCTBax (DU3MYECKUX SBJICHUU U
HE0O0X0uMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM M3YYECHHBIX TEXHUYECKUX
YCTPOMCTB, W3MEPUTEIBHBIX IMPUOOPOB W TEXHOJOTMYECKUX IPOLECCOB IPHU
pelieHnn y4yeOHO-TIPaKTHYEeCKUX 3ajad, ONTHYECKHUE CXEMBbI IJisi TMOCTPOEHUs
M300paKEHUI B IJIOCKOM 3€pKaJie U cOOMparoiei JTMH3E;

IPUBOJUTH MPUMEPHl (HAXOAUTh HH(OpPMALUI0O O MpUMEpax) MPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3UUECKUX 3HAHUN B MOBCEIHEBHOM KU3HM JUIsl 0OecredeHus
Oe3omacHOCTH MpU OOpallleHuu ¢ MpUOOpaMHu U TEXHUYECKHUMH YCTPONCTBaMH,
COXPAaHEHHUSl 3JI0pOBbS U COOJIOACHHUS HOPM 3SKOJOTMYECKOrO IOBEACHUS B
OKPYIKaIOIIEH CPEE;

OCYUIECTBJIATh MOMCK HH(popMmanuu ¢usnueckoro cojepxxanuss B MHTepHerte,
CaMOCTOATENIBLHO (POPMYIUPYS MMOMCKOBBIN 3alIPOC, HAXOIUTh MyTH ONPEACICHHUS
JIOCTOBEPHOCTH MOJYyYEHHOW HMH(OpMAlMM Ha OCHOBE HMEIOLIUXCS 3HAHUN U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh IMpPHU BBINOJHEHWU YYEOHBIX 3aJaHUN HAYyYHO-TOMYJIIPHYIO
JIUTEPATYPy (PU3HUECKOTO COAEpPMaHUs, CIPABOYHBIE MaTEpHAIIbl, PECYPChl CETH
WNuTtepHeT, BiajeTh NpUEMaMU KOHCIEKTHPOBAaHUSA TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIu U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE€ IHCbMEHHbIE W YCTHBIE COOOILIEHUS Ha OCHOBE
MH(pOpPMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJAEPKAHMS, MyOIMYHO
MPEACTABIATh PE3YyJbTaThl MPOEKTHOM WJIM MCCIIEIOBATEIbCKON AESITENbHOCTH,
IIPY 3TOM I'PAMOTHO MCIIOJIb30BATh U3YyUYEHHBIN MOHATUWHBIN alapaT u3y4aeMoro
pa3nena (UMK U COMPOBOXAATh BBICTYIJICHHE IMpe3eHTalue ¢ Yy4EToM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N KosaunuyecTBoyacoB DJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer KonTtpoabsnbiepadot IIpakTnyecknepador
TEeMIPOrpaMMbl oOpa3oBaTe/ibHbIEpecypc
0 bl bl
bl
Pa3znen 1.®@u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpPa
bubnunoreka LIOK
1.1 o - 2
MSHIE - Hayka 0 fipupole https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
HSHACCRICBCIHHAIHBL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAay4YHBIMETOAIO3HAHU 5 1 bubnuoreka [IOK
' o https://m.edsoo.ru/7f416194
Hroromopasaemy 6
Pa3nen 2.1lepBoHavanbHbie CBeJeHNSI 0 CTPOCHHH BellleCTBA
bubmmoreka IIOK
2.1 C 1
TpocHICECIetTRa https://m.edso0.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bu6mmoteka IIOK
' BELIECTBA https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPEratHbICCOCTOARMABCIICCTRA https://m.edsoo.ru/7f416194
Hroromopazaeny 5
Paznen 3./IBuskenne u B3auMo/ieiicTBue Tel
but6mmoreka [IOK
3.1 M 5
CXAMMHCCROCABHACHHE https://m.eds00.ru/7f416194
3.2 WNueprus, macca, TNIOTHOCTh 4 1 but6mmoreka [IOK



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
bubnunorexa LIOK

3.3 Cuna. B 12 2
1. BHABICHI https://m.edsoo0.ru/7f416194
Hroromopazaeny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, dKHAKOCTEH U ra3oB
apienue. [lepegaua gaBinenus
4.1 ié BIMH TGHIE)IMHI/I )Klf KOCTSIMH U 3 bubmorexa LIOK
' pA - KA https://m.edso00.ru/7f416194
rasamu
bubnunoreka LIOK
4.2 JlaBACHHEAHIKOCTH S https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 A 6
TMOC(epHOCaaBICHHe https://m.edso0.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 3 bubnunoreka LIOK
' MOIPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroronopaznemny 21
Pa3nes 5.PaboTa 1 MOIIHOCTh. JHEeprus
bu6mmoteka IIOK
51 PaboTa u momHOCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
52 Hpocteriemexanusmbl S ! https://m.edso0.ru/7f416194
bubnmnoreka LIOK
53 Mexanieckasoneprus 4 ! https://m.edsoo.ru/7f416194
Hroronopazneny 12
PesepBHOEBpEeMs 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



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

8 KUIACC

KounyecTBo4YacoB JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/bHbIEpPeCypPChl

Ne HaumeHoBaHuepas3aejioB U
n/m | TeMIpoOrpaMMbl Bcero KonTpoabubiepadorsl  [IpakTnyecknepadoTbl

Pa3pen 1.TensioBuiesiBJIeHUS

1.1 CTpoeHHe U CBOMCTBABEIIECTBA 7 buGnnorexa LIOK
' p B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Tennossienponeccer 21 1 4 https://m.edsoo.ru/7f4181ce
Hroronopaznery 28

Paznen 2.2yekTpuyeckne 1 MAarHUTHBIE SIBJIEHUS

DneKTpUUecKue 3apsabl.
2.1 3apsKeHHbIE Tela U UX 7 1 bubnmorexa LOK
' P . https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBHE
. . bubnuotexa [JOK
2.2 IToCTOSAHHBIMAIEKTPUUECKUNTOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarmiTbespIeHiA 0 2 L https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 MIeKTPOMATHHTHASHHAYKILIA 4 . ! https://m.edsoo.ru/7f4181ce
Hroronopazneny 37
PesepBHOEBpEMS 3
OBIIEE KOJIMYECTBO YACOB I10 68 5 14
[MPOTPAMME



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

9 KUIIACC

KounyecTBOoYacoB JJIeKTPOHHbIE

(ungposbie)
o0pa3oBaTe/bHbIEpPeCypPChl

Ne HaumeHoBaHuepas3aejioB U

n/m | TeMIporpaMmbl Bcero Koutpoabnbiepaborel  IIpakTnueckuepadorsl

Pa3znen 1.MexannuecKuesiBJeHHUS

MexaHU4ecKoe ABMKEHUE U bubmuorexa [JOK
1.1 10 1 1
CIIOCOOBI €r0 OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 7 2 1
auMosercTRIeTen 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1. 1 1 2
3 3axonpICOXpaneHus 0 https://m.edsoo.ru/7f41a4a6
Hroronopaznery 40
Paznea 2.Mexannuyeckue Ko01e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 2
CXQHMICCKHEKONCOAHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
22 MexaHHHeCkHEBOHEL 3BYK 8 1 https://m.edsoo.ru/7f41a4a6
Hroronopaszneny 15

Pasznen 3.3J’[€KTpOMaFHI/ITHOQ MOJI€ M 3JIEKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 1 bubmuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroronopazneny 6
Pa3nes 4.CBeToBblesiB/IeHUS
4.1 3aKOHBIPACTIPOCTPAHEHUSICBETA 6 2 bubmmorexa LIOK

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

bubmuoreka [JOK

4.2 JIuH3BI U ONITHYECKUETTPUOOPHI 6 2 httos://m.edsoo.ru/7f41a4a6
43 Paznosxenue 6emnoro cBera B 3 bubmuoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroronopazneny 15
Pa3nen 5. KBaHTOBLIESIBJICHUS
51 Hcnyckanue v noriomeHue ceera 4 bubnuorexa [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpocHueatomnorospa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7 1
5.3 JIepHBICPEAKIITU https://m.edsoo.ru/7f41a4a6
Hroronopazneny 17
Pa3nea 6.IloBTOPUTEIbHO-0000IHAIOIIMIMOLY T
[ToBTOpEeHME U 06001IEHNE
6.1 coJiepkaHus Kypcea ¢pusuku 3a 7-9 9 2 bubmmorexa [JOK
' Aep P https://m.edsoo.ru/7f41a4a6
KJIacc
Hroromopazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 17

[TPOT'PAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC

Ne

n/
n

Temaypoka

KoanuyecTBouacos

Bce
ro

KoHnTpoJbHbie

padoThI

IIpakTH4eckue

padoThI

Jaranzyu
eHUA

JIeKTPOHHBbIeNU(PPOBHICOOpPa3OBaATE
JIbHbIepecypchl

®du3nka — HayKa 0 IPUPOJIE.
SIBnenus npupoasl.
Du3NUeCKUCIBICHHS
Mexanndeckue, TSIUIOBEIE,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS
dusnyeckre BEIMYUHBI U HX
U3MEpEHHe

JlaGopaTtopHnast pabota
"OnpeneneHne MeHbl
JCIJIICHHUS IKaJIbI
WU3MEPUTEIILHOTO TTpudopa."

EcrecTBeHHOHAaY4YHBIN METOT
nmo3Hanusa. Onucanue
buznyecKux sIBICHUHN C
ITOMOIIBIO MOJIeICH

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

JlaGoparopHas paboTa
"Usmepenue o0nEMa
JKUJIKOCTH U TBEpI0TO Tena."

CrpoeHnue BelecTna.
OMnBITHI, TOKA3bIBAIOIIHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



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

AUCKPETHOC CTPOCHUC
BEIICCTBA

JIBM>KEHMEUaCTULIBEILIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

JlaboparopHas paboTa
"OueHka quamerpa atoma
METO/I0M PSIOB (C
UCTIOJIb30BaHUEM
dotorpadmuii)."

10

11

AFpeFaTHBIeCOCTOﬂHI/ISIBeHIeC
TBa

B3aumocBs3p MexIy
CBOMCTBaMH BEIIECTB B
pa3HBIX arperaTHbIX
COCTOSTHUSIX B UX
ATOMHOMOJIEKYJISIPHBIM
CTPOCHUEM.
Oco0OeHHOCTHArPEraTHBIXCOC
TOSIHUMBOIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

Mexannueckoe OBUKEHHUE.
PaBHOMEpHOE M
HEPAaBHOMEPHOE JIBUKEHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6

13

14

CKopoCTb.
Enunuisickopoct
Pemenue 3anau Ha pacuer
CKOpOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a079c

15

Pacuer mytu u Bpemenu
JIBUKECHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

16

Pewenue 3anau Ha pacuer
IIyTH U BPEMEHHU JBUKCHHUS

17

WNuepuus. 3akoH HHEPLMH.
BzaumopeiicTBue Te Kak
MpUYMHA U3MEHEHHUS
CKOPOCTH JIBUIKEHHUSI TEIl

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

18

19

20

[TnoTHOCTH BelecTBA.
Pacuer maccel 1 00beMa TETA
10 €r0 INIOTHOCTH

JlaGopaTtopHnas pabota
«Omnpenenenue MIOTHOCTU
TBEPIOTO TeIay

Pemenne 3amau mo reme
"[TnotHOCTE BemecTna"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

21

Cuna xak xapakTepuCTHKa
B3aNMOJICUCTBHS TEJl.
Cunaynpyroctu. 3akonl yka

22

JlaGoparopHas paboTa
«3ydeHne 3aBUCUMOCTH
pacTsbkeHus (aegopmariumn)
NPY>KUHBI OT IPUIIOKEHHON
CHUJIBI»

23

24

SIBIEHUETIATOTEHNUS.
Cunarsxkectu

CBsi3b MEXy CUIJION TSXKECTH
U Maccoii Tena. Bec Tena.
Pemenne 3amad mo Teme
"Cuna tsxkectn"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

25

Cuna TspKecTH Ha Ipyrux
IUIaHeTax.
dusnyecknexapakTepUCTUKU
IUTAaHET

bubmuorexa [JOK
https://m.edsoo.ru/ff0a1502

26

Hsmepenue cu.
Hunnamomertp. Bec tena.
HeBecomocTs.

bubmuoreka [JOK
https://m.edsoo.ru/ff0al8cc

27

CnoxeHue aByX Cul,
HaIIpaBJIEHHBIX 110 OJJHON
IPSAMOM.
PaBHOelicTBYIOIIAsCHIT

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

28

29

Penienue 3amad mo teme
"PaBHoneiicTByroMIas cui”
TpeHue CKOJIbXKCHUS U
TpeHwue 1nokosi. TpeHrue B
MIPHUPOJIEC U TEXHUKE

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

30

31

32

JlaGopaTtopHnast pabota
«/3yuenue 3aBUCUMOCTHU
CHUJIBI TPEHUS CKOJIbKEHUS OT
CHUJIBI IaBIICHUS U XapakTepa
COTIPUKACAIOIIUXCS
MMOBEPXHOCTEI

Pemienne 3amad mo Temam:
«Bec Tenay, «I'papuueckoe
nu3zo0paxenue cum», «CHUIIb,
«PaBHOAEUCTBYIOIIAS CUI»

KonTponbhas pabota no
TeMaM: «MexaHu4deckoe
JBIDKEeHUe», «Macca,

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

IUIOTHOCTBY, «Bec Tenay,
«I"padnueckoe n3obpaxeHue
crny, «CHITbDy

Hasnenune. CriocoObl

33 MEHBIICHUS U VBEJINYCHUS Bubmorexa ITOK
Y y https://m.edsoo.ru/ff0a20a6
ABJICHUS
JlaBiaeHnue raza. 3aBUCHUMOCTb
34 aBJICHUA ra3a oT 00bEMa bubnmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
ITepenava naBneHus
35 TBEPABIMU TEJIAMHU, bubnnoreka [JOK
JKAIKOCTSIMUA U Ta3aMHU. https://m.edsoo.ru/ff0a25b0
3akoullackains
JlaBlIeHHE B KUJIKOCTH U
36 rase, BEI3BaHHOE JIEHICTBUEM bubmmorexa [TOK
’ a https://m.edsoo.ru/ff0a2718
CHUIIBI TSKECTH
Pemenue 3agad mo reme
37 «JlaBneHue B )XKUIKOCTH U bubmorexa HOK
a https://m.edsoo.ru/ff0a2826
raze. 3axounllackaisy
bu6mmoreka [IOK
38 Coo0
OODIIAIOIHECACOCY BT https://m.edsoo.ru/ff0a2970
39 I'mnpasnuueckuiinpecc bubmmorexa [TOK
AP p https://m.edsoo.ru/ff0a3136
ManomeTpsl.
40 [TopuIHEBOMKNIKOCTHBIITHAC
oc
41 ATtMmocdepa 3emiu. bubnnorexka [JOK

3aBUCUMOCTh aTMOC(HEPHOT0

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JIABJICHUS OT BBICOTHI HAJl
YpOBHEM MOpS

42 BecBoznyxa. bubnnoreka [HOK
ATMochepHoeaBiIeHne https://m.edsoo.ru/ff0a2b5a
N3mepenne armocdepHoro

43 aBieHusa. OnpIT Bubmaorexa ITOK
A ) https://m.edsoo.ru/ff0a2da8
Toppuuenau
3aBUCHMOCTH aTMOC(HEPHOTO

44 aBJIEHUS OT BHICOTHI Ha bubnmorexa LOK
a A https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOPS
Bapomerp-anepous.

45 ATpMOC(bGI:) Hoep aBJICHHC Ha bubmorexa LHOK

P A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
JlelicTBUE KUJIKOCTHU U ra3a
46 Ha IIOTPYKEHHOE B HUX TEJIO bubmmorexa [IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBacuia
JlaGoparopHas paboTa
«OnpeneneHue
47 BLIT:J'II?I/IBaIO el CUJIBbI bubmorexa HOK
N " ’ https://m.edso0.ru/ff0a33fc
NEHCTBYIOIEH Ha TeJIo,
MOTPYKEHHOE B KHUJIKOCTH
JlaGopaTopHast paboTa 1o
teMe «MccaenoBanue

48 3aBUCUMOCTH Beca TeJa B bubnmnoreka [JOK
BOJIe OT 00BEMa https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHJIKOCTh
YaCcTH TEIA)

49 [TmaBanmeren bubmorexa HOK

https://m.edsoo.ru/ff0a3a96



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

50

51

52

JlaboparopHas pabota
"KoncrpyupoBanue
apeoMeTpa Wiu
KOHCTPYUPOBAHUE JIOJKHU U
orpenieNieHue eé
rpy30M0bEMHOCTH"

Pemenne 3a7a4d mo Temam:
«llnaBanue cynos.
BosgyxomnnaBanuey,
«JlaBneHnue TBEpABIX TEI,
JKHJAKOCTEN U Ta30B)

KonTponbnas pabota

"JlaByieHUE TBEPJIbIX TEII,
JKAIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

54

MexanuueckasipaboTa

MorHocTs.
EmuannsiMormHocTH

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

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

55

JlaGopaTtopHnast pabota
"Onpenenenne pabOThl CUITBI
TPEHUS TIPU PAaBHOMEPHOM
JBUKEHHUH TeJa Mo
TOPU30HTAIBHON
NoBEpXHOCTHU."

56

[IpocThie MEXaHU3MBI.
Ppruar. PaBHoBecue cuit Ha
pbryare

57

KonTponbhas pabota no
teme «Mexanndeckas pabora



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

Y MOIIHOCTB" /
Bcepoccuiickas mpoBepoyHas
pabora

PesepBHblit ypok. Pabora c
TEKCTaMU 110 TEME
«/laBiieHHE TBEPIBIX TEI,

bubmuorexa [JOK

58
SKHIKOCTEN U Ta30B» / https://m.edsoo.ru/ffOa4ffe
Bcepoccuiickas mpoBepodHast
pabora
Pervaru B TexHUKE, OBITY U
npupoze. JlaboparopHas

59 §6§Ta «I/ICCJ'IGPOBaEI/IC bubmorexa HOK
p . a https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS
phIdaray
Pemenue 3agad mo reme

60 «Y CIIOBUS paBHOBECHS bubmmorera [TOK

P https://m.edsoo.ru/ff0a48a6
pbIyara
Koa¢pdunuent nonesznoro
JNEUCTBUS MEXaHN3Ma.

61 JlaboparopHas paboTa
«M3mepenune KII1/]

HAKJIOHHOH IIJIOCKOCTH)

62 Pemenne 3agau mo reme bubmuorexa [JOK
"Pabora, momuoCTh, KITJ[" https://m.edsoo.ru/ff0a4c48
Mexanuueckast YHeprusl.

63 Kunernueckas u bubmorexa LOK

https://m.edsoo.ru/ff0a4252
MOTCHIIMATIbHAS SHEPTUS
64 3aKOHCOXpaHEHUSAMEXaHNYEC bubnnorexka [JOK

KOWDHEPIUH

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

Ornpenenienre U3MEHEHUS
KUHETHYECKOH U

65 MOTEHIIMATBHOW SHEPTHH MPH 1 0
CKaThIBAaHUU TEA I10
HaAKJIOHHOH IIocKocTH"

66 HToroBaskoHTpoIbHAsPAOOT 1 0
a
Pesepsurlii ypok. PaboTta ¢

67 TeKcEaMH HZ I;eMe 1 0 Bubmorexa ITOK
" " https://m.edsoo.ru/ff0a4ee6

MexaHndecKkoe IBIKECHIE

Peseprurlit ypok. Padorta ¢

68 TekcTamu 1o Teme "Pabora. 1 0
MomHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Ne KounuecrBovacos
n  Temaypoxa Bee  Komrpomsmbie Mparrmeckie Jaran3yu = DuieKTpoHHbIeHU(POBHIEOOPa30BAT
eHUA eJIbHbIepecypChl
/ ro padoThI padoThI
n
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOI 1 0 0 bubnuorexa [IOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
Macca u pa3Mep aToMOB U 1 0 0
MOJIEKYT
Mopaenu TBEPAOro, JKUAKOTO U
ra3o00pa3HOro COCTOSHUI 1 0 0 bubmorexa [JOK
https://m.edsoo.ru/ff0a540e
BELIECTBA
OOBsicHEeHHE CBOWCTB
TBEPIOTO, JKUIKOTO U
ra3zo000pa3HOro COCTOSTHUMN 1 0 0
BELIECTBA HA OCHOBE
MIOJIO’KEHUIN MOJIEKYJISIPHO-
KMHETUYECKOU Teopun
Kpucranmnmueckue u 1 0 0 bubnnoreka [JOK
amop¢HbIeTena https://m.edsoo.ru/ff0a5800
CmaunBaHue U KalMWJUISIPHOCTb. 1 0 0 bubnmnoreka [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
TennoBoepacIMpeHue u 1 0 0 bubnnorexka [JOK

CXXaTuc

https://m.edsoo.ru/ff0a5a26



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

Temneparypa. CBs3b

8 TEeMITepaTypPbl CO CKOPOCTHIO
TEINIOBOI'O JBMYKEHUS YaCTHI]
Buyrpenuss saeprus.
9 CHZCI;6BI I/I3MCH€I))HI/I$I buGnnorexa LIOK
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH SHEPTrUun
bu6mmoreka [IOK
10 Buasitennonepenaun
A peA https://m.edsoo.ru/ff0a6412
11 KonnuecTBOTEMIOTHI. bubmuorexa [JOK
V nenpHasTeINIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO
12 Oananca. TermnooOMeH u bubmorexa [IOK
' https://m.edsoo.ru/ff0a7088
TEIJIOBOE PAaBHOBECHE
JlaGopaTopHnas pabota
13 "HMccnenoBaHue IBIEHUS bu6mmorexa [IOK
Ter1000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BoAbI"
Pacuer konnuecTBa TEIJIOTHI,
14 HEOOXO0IUMOTO JIJIsl HATPEeBAHUS
TeNa U BBIIETSEMOTO UM TIPH
OXJIAXKIECHUU
JlaGopaTtopHnast pabota
15 "Onpenenenne yaeiabHOn bubmmorexa [TOK
Pzt YA " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIleCTBa
16 DHeprus TormBa. Y 1eiabHas bubmuorexa [JOK
TEIJIOTa CTOPAHMS https://m.edsoo.ru/ff0a7b5a
17 Pemennesagau bu6mmoreka [JOK
"KonnyecTBOTEILIOTHI" https://m.edsoo.ru/ff0a65c0



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

18

[InaBnenue u oTBEpAECBaHUE
KPUCTAJNINYECKUX TeJI.
VY nenbHaATeINIOTAIIIABICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a71d2

19

JlaboparopHas paboTa
"Onpenenenue yaenbHOMU
TEIUIOTHI TIJIaBJICHUS JIbaa"

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

20

21

22

23

[TapooOpa3zoBanue u
KoHeHcauus. Mcnapenue

Kunienue. Y nenbHas Temiora
napoo0Opa3oBaHus U
KOHJICHCAIIUU. 3aBUCHMOCTh
TEMITEPATYPbl KUIICHHS OT
aTMoc(hepHOTro JaBICHHUS

BnaxHnocts Bo3nyXa.
JlaGoparopHas paboTa
"Onpenenenrie OTHOCUTEIbHOU
BIIQXKHOCTH BO3ayxa"

Pemenue 3amau Ha
ONpeIeTICHUE BIAXXHOCTH
BO3/lyXa

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMIBL pabOTHI TETIIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBurarensBHYTPEHHETOCTOPaH
usi

25

KII] TenmoBoro aBuratesns.
TertoBble IBUTAaTENIN U 3alIATA
OKpYXaroIieil cpeasbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUS U



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

MIPEBPALLICHUS SHEPTUU B
TEIUIOBBIX ITpOLEcCax

27

[ToaroroBka Kk KOHTPOJIBHOMN
pabore no teme "TermnoBbie
SBJICHUS.
N3meHeHnearperaTHbIXCOCTOSIH
niBemnecrna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponpsHast pabora no Teme
"TermnoBble sIBICHUS.
M3MeHeHrearperaTHbIXCOCTOSH
niBeniecTna"

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

29

30

Onexrpuszanus Ten. J[Ba poga
AIEKTPUUECKUX 3aPSI0B

JlaGopaTtopHnas pabota
"DnexkTpu3anus TeJa UHAYKIUEH
Y TIPU CONPUKOCHOBEHUHU"

31

BzaumopericTBue 3apsoKeHHBIX
ten. 3akoH Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUIECKOE TOJIE.
HanpsxeHHOCTB
ANEKTPUYECKOTO TOJIA.
[TpuHIMIICYIEPIO3UIIUUAIIEKTD
WYECKUXIIOJIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

34

Hocurenn smektpuueckux
3apsiA0B. DJIEMEHTapHBIN
3apsan. CtpoeHueaToma

[IpoBOIHUKY M TUDTIEKTPUKH.
3aKOH COXpaHEHHUS

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



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

SJICKTPHUYCCKOTI'O 3apsaga

Pemrenne 3a1a4 Ha IPUMCHCHUC

35  CBOWCTB 3JEKTPUUECKUX bubmorexa LIOK
https://m.edsoo.ru/ff0a90cc
3aps0B
DJIEKTPUUYECKUH TOK, YCIOBUS

36 €ro CyIleCTBOBaHMS. bubnnoreka [HOK
N CcTOYHUKHATIEKTPUIECKOTOTOK https://m.edsoo.ru/ff0a95a4
a

37 JleHCTBUSIIEKTPUUECKOTOTOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96hb2

38 DIIEKTPUUECKUI TOK B bubnnoreka [JOK
MeTaJuIax, )KUJAKOCTIX M ra3ax https://m.edsoo.ru/ff0a9838

39 DneKTpuyecKas 1erb 1 e€
COCTaBHBIE YaCTH
Cuna toka. JIabopaTopHas

40  pabota "U3mepenHue u Bubmmorexa LIOK

" https://m.edsoo.ru/ff0a8bd6
peryMpoBaHHUe CUJIbI TOKa
DNEKTPUYECKOE HANPSKEHHE.

41 Bonbr™metp. JTaboparopHast bubnuoreka [IOK
pabora "U3mepenue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTusieHHEe MPOBOJHMKA.
42 y,Z[CJI;BHOC COHpOTI/I:I)BJICIfI/Ie bubmorexa LIOK
https://m.edsoo.ru/ff0aa738
BELIECTBA
JlaGopartopHas paboTa
43 "3aBUCUMOCTD INEKTPUUECKOTO bubnuorexa [JOK

COIIPOTUBJICHUS ITPOBOJHUKA OT
€ro AJIMHbI, IJ1omaau

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

MONEPEUHOT0 CEYCHUS U
Marepuaia"

44

45

3aBUCUMOCTE CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4acTKa [enu

JlaGopaTtopHnas pabota
"HccneqoBanue 3aBUCUMOCTH
CHUJIBI TOKA, UYIIIETO Yepe3
pe3UCTOp, OT CONMPOTUBIICHUS
pe3ucTopa u HanpsHKSHHs Ha
pesucrope"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04e

46

47

48

49

50

ITocnenoBarenbHOE U
napauijiCJibHOC COCANHCHUA
IMPOBOAHUKOB

Pemenue 3amau Ha
MOCJIEIOBaTENLHOE U
napajuieJIbHOE COEJUHEHNE
MIPOBOJTHUKOB

JlaGoparopHas paboTa
"IIpoBepka npaBuiIa CII0KEHHUS
HaIPsHKECHUN TIPU
N0CJIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopartopHas paboTa
"IIpoBepka nmpaBuiIa AJIs1 CHIIbI
TOKa IPH MapajyieIbHOM
COEJIMHEHUH PE3UCTOpOB"

Pemienne 3amad Ha MMPUMCHCHUC
3akoHa Oma AJId pa3iIn4HOTr O

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaas8

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

COCAMHCHUA ITPOBOAHHUKOB

Pabora 1 MOIITHOCTE

o1 AIEKTPUUECKOTO TOKA. bubmmorexa [TOK
https://m.edsoo.ru/ff0ab124
3axon/[xoyns-Jlenna
JlaGopaTtopHnas pabota

59 "Onpenenenue paboThl U bubnnoreka [HOK
MOITHOCTH 3JIEKTPHUUECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"

DNeKTpUUecKHe e 1

53 MOTPEOUTENH PIEKTPUIECKOMN bubnuorexa [JOK
SHEPTUU B OBITY. https://m.edsoo.ru/ff0ab660
KopoTkoe3zambikanue
KouTponbhas pabota no Teme
"DJIeKTpUUECKUE 3apsibl.

54 3apspKEeHHbIE TeNNa U UX bubnmnorexa [JOK
B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0ac3d0
I1OCTOAHHBIMDIIEKTPUYECKUUTO
"

55 [TocTosTHHBIEMarHUTHI,

UXB3aUMOJICHCTBUE
MaruauTHoe nosie. MarHuTHOE
56 noJie 3eMJTH M €ro 3HaueHHe bubmmorexa [OK
https://m.edsoo.ru/ff0acOba
IUIS SKA3HU Ha 3eMiie
OmneiT OpcTena. MaruutHoe

57 0JI€ 3JIEKTPUUECKOI0 TOKa bubnuoreka [IOK
MarsuTHO€e 1oJIe KaTylIKH ¢ https://m.edsoo.ru/ff0acld2
TOKOM

58 DNEKTPOBUTATEITH bubnnorexa [IOK

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0abd2c

59

IMOCTOSIHHOTO TOKA.
Hcnons3oBanne
3JICKTPOIBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX M HA
TpaHCIIOPTE.

KontponbHast pabora o Teme
"MaruutHoe nose " /
Bcepoccuiickas mpoBepovHas
pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

60

PesepBHsblit ypok. Pabora c
TEKCTaMU I10 TeME
"ITocTOSIHHBIN ANEKTPUUECKUI
Tok" / Beepoccuiickas
poBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

61

[IpumeHneHue 31eKTpOMarHuToB
B TexHuke. JlabopaTopHas
pabota "U3yueHue neicTBus
MarHuTHOTO OJIS Ha
MPOBOJIHUK C TOKOM"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

JlaGopaTtopHnast pabota
"KoHcTpyupoBaHue 1 u3ydeHue
paboThI neKkTpoaBUraTens"

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

63

64

Omnbrter @apazes. 3akoH
AIIEKTPOMArHUTHOW MHTYKITUH.
[IpaBunoJlenia
Onekrporerepatop. CriocoObl
MOJTyYCHUS DICKTPUICCKON
SHEPruu. DNEeKTPOCTAHIIUU Ha
BO300HOBISIEMBIX HCTOYHHUKAX



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

SHEPrUuu

[ToaroroBka K KOHTPOJIBHOM
paborte 1o Teme

65 " 1 0
DNEeKTPpUYECKUE U MarHUTHBIE
SIBJICHUS"
bu6mmoreka [IOK
)4 1 0
66 TOrOBAAKOHTPONLHAAPA0OT https://m.edsoo.ru/ff0acb14
Peseprurlit ypok. Pabora ¢
67 TekcTamu 110 Teme "TernnoBbie 1 0 bubmorexa LIOK
. https://m.edsoo.ru/ff0accse
SIBJICHHS
Peseprurlit ypok. Pabora ¢
68 TEKCTaMHM 110 TeMe "MarHuTHbIe 1 0
SIBJICHUS"
OBUIEE KOJIMYECTBO YACOB 68 14

I10 ITPOT'PAMME



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

9 KUIIACC

Ne KounyecTBo4YacoB
Jdarau3zyuy | OJjexkTpoHHblennppoBbleoOpa3zoBaT
n Temaypoxka Bce KonTpoabHbie IIpakTuyeckue Y P op P
eHusl eJIbHbIepecypchl
/ ro padoThI padoThI
n
MexaHnYeCKOESIBUKCHUE.
1 A 1 0 0
MarepunanbHasToOuka
Cucrema orcyeTa.
2 OTHOCHUTENBHOCTh 1 0 0 bubmorexa IOK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBHKECHUS
3 PaBHOMepHOETPSIMOTMHENHOE 1 0 0 Bbu6mmoteka [JOK
BUKEHHUE https://m.edsoo.ru/ff0ad19a
HepasHomepHoe
MPSIMOJIMHENHOE IBM)KEHHE.
4 P A 1 0 0
Cpenusis 1 MTHOBEHHAs
CKOPOCTH
5 [IpsimonuHENHOEPaBHOYCKOPEH 1 0 0 bubmuoreka [IOK
HOEJIBH)KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1 0 0
I'padux ckopocTH
JlabopaTopHas pabota
"OnpeneneHne yCKOPEHUs Tesia
7 MpU PaBHOYCKOPEHHOM 1 0 1 bubmorexa [TOK
pHp yerop . https://m.edsoo.ru/ff0adb18
JIBU>KEHUU 10 HaKJIOHHOM
IJI0CKOCTH"



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

CB00OIHOE TIaJIEHUE TEIL.

8 OnbiThl [Manues
PaBHOMEpHOE ABMKEHUE 110
oKpyxkHOCTH. [lepuon u
9 yactorta oOparienus. Jlnnelnas Bbu6mumotexa [JOK
U yTII0Basi CKOPOCTH. https://m.edsoo.ru/ff0ael76
LenTpocTpemMureabHoe
YCKOpEHHUeE.
10 KonrponsHasipabora
"Kunematuka"
1 [TepBerit 3akoH HproToHa. bubnnoreka [JOK
Bexrop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHozelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1au Ha npuMeHeHUe bubnmorexa LIOK
3akOoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoteka IIOK
15 Cunaynpyrocti. axonlyxa https://m.edsoo.ru/ffOaeca?
16 Pemenwne 3anay mo teme «Cuna
YOPYTOCTI
JlaboparopHnast pabota
17 «OmnpeneneHne KECTKOCTH bubmorexa [TOK
https://m.edsoo.ru/ff0aee28
MIPYKUHBDY
but6mmoreka [IOK
18 Cunarpenis https://m.edsoo.ru/ff0af738
19 Pemenne 3amaa mo reme «Cuia but6mmoreka [IOK



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

TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas paboTta
20 "Onpenenenue kodpduimenrta bubmmorexa LIOK
P " https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKCHHS
Pemenne 3agay mo teme BuG 110K
HOIHOTEKA
21 "3akons!l Herorona. Cuna
| https://m.edsoo.ru/ff0afb8e
yrpyroctd. CunaTpeHus
JlaGoparopHnas pabora
99 "UccaenqoBaHue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHHS OT
CHJIbI HOPMAJIBHOTO JIaBJIeHUS."
Cuiia TSKECTH U 3aKOH
93 BCEMHUPHOI'O TATOTEHHUS. bubmmoreka [JOK
Y ckopeHnecBoOOTHOTOITaICHH https://m.edsoo.ru/ff0af044
s
Pemenne 3ama4a no teme "Cuna
24 TSHKECTH U 3aKOH BCEMHUPHOI'O bubmorexa LOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
IIepBas kocMuueckas
25 ckopocTh. HeBecomocTs 1 bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0af33c
Meperpy3Ku
PaBHOBeCcue MaTepuaibHON
TOYKH. AGCONIOTHO TBEPOE
26 teno. PaBHoBecue TBEpIOTO bubnmorexa LIOK
TeJa C 3aKPEIJIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaieHusi. MOMEHTCHIIBI.
LenTprsixectu
27 PaBHOBecue maTepuanbHOW



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

TOYKU. AOGCOJIFOTHO TBEP0E
teno. PaBHOBecue TBEPAOTO
Teja ¢ 3aKperIEHHONW OChIO

BpaiieHus. MOMEHTCUIIBL.

LenTptsixectu
Pewenue 3amau o reme
28 "MOMEHT CHUJIBI. bubmmorexa LIOK
https://m.edsoo.ru/ff0b02b4
HenTptsixectu"
[ToaroroBka Kk KOHTPOJIBLHOM
29 paGIE)Te o Teme " v bubmmorexa [IOK
. https://m.edsoo.ru/ffOb0408
B3aumopeiictue Ten"

30 Kontposbhas padora mo teme " bubnnorexa [JOK
Bsaumoneiictsue ten" https://m.edsoo.ru/ffOb06ec
Nmnynsc Tena. Umiynsce cubl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnnorexa [JOK
Yupyroe u https://m.edsoo.ru/ff0b07fa
HEYNpPYyTroeB3auMO/IeiCTBHE

32 Pemenue 3agad nmo reme "3akoH bu6mmoteka IIOK
COXpaHEHHUs uMIryJsbca' https://m.edsoo.ru/ff0b096c

33 MexannueckasipaboTa u bubmuoreka [IOK
MOIIHOCTD https://m.edsoo.ru/ff0b0a84

34 PabGoTa CHIIBI TSHKECTH, CHITBI bu6nunorexa LIOK
YIPYTOCTH U CUJIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora
«Omnpenenenue paboOThI CUIIBI

35 TPEHUS P PABHOMEPHOM

JBU>)KEHUU TEJIa 110
TOPU30HTAIILHOU



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

IOBCPXHOCTU»

CBs13b 3HEpruu U padoTHI.

36
ITorenumanpHas SHEPIrUst
Kunernueckas sneprusi.
37 Teopema 0 KHHETHYECKOMH bubmorexa LIOK
p https://m.edso0.ru/ffob0c32
SHEPTHH
38 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKE
JIaboparopHas padora
39 «U3 ieHI/IIZ? 3aK(I))Ha COXpaHEHUs bubmorexa LOK
y P https://m.edsoo.ru/ffOb12fe
JHEPTUN
40 KontponbHaspabora
"3akoHbIcOXpaHEeHUA"
41 KonebarenpHoe JBUKCHUE U bubnunoreka LIOK
€ro XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaroiue Koaeoanusl.
42 BI)II}-II K I;Hme KoJeOaHus bubmorexa LHOK
YA ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 Marematudeckuii u
MPYKUHHBIAMASATHUKA
JlaGopatopHnas pabora
«OnpeneneHue 4acToThl U bu6muoreka [JOK
44 .
nepuoja konebanui https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MasiTHUKa»
45 Pemrenue 3amay mo reme but6mmoreka [IOK
"MasiTHUKH" https://m.edsoo.ru/ffOb197a
46 [IpeBpamenue sHepruu npu

MeXaHUYECKUX KOoJIeOaHUsIX



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

47

48

Jlaboparopnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoa KojiebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexannueckue BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJIH.

IIpononbHbIE U
MOIEePEYHBICBOTHBI

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

3Byk. Pacnipoctpanenue u
OTpakCHHE 3BYKa

50

51

VYpok-ucciaenoBanue
"Habumtonenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

FpOMKOCTB 3BYKa U BbBICOTA
TOHA. AKYCTI/I"ICCKI/II\/’IPCZ’»OHEIHC

52

VYpok-koHpepeHus
"MexaHH4YeCKHE BOJIHEI B
TBEPIOM TEIIE.
CelicMHUYeCKHEBOIHBI"

53

VYnbTpa3Byk U HH(Gpa3ByK B
MIPUPOJIE U TEXHUKE

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme "3aKoHbI
COXpaHEHHS.
MexaHndecKkuekoaeOauus u
BOJTHBI"

bubnmorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KonrtponbHas pabora no Teme



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKOHBI COXPaHEHHUS.
MexaHnueckuekoaeoanus u
BOJIHBI"

56

57

58

59

60

DNeKTpOMarHuTHOETIOJE.
9HeKTpOMaFHI/ITHBIeBOJIHBI

CBOMCTBARJIEKTPOMArHUTHBIXB
OJIH

Ypok-koupepennus "Lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIs
COTOBOM CB3U"

JlaGoparopHnas pabota
"N3yueHue cBOWCTB
3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbIO MOOMIIBHOTO
tenedona"

Pemenue 3amau Ha
ONpEIETICHUE YaCTOThI U JITTMHBI
3J€KTPOMArHUTHON BOJIHBI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb2abe

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2fe6

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2c6c

61

DneKTpOMarHuTHas pupoa
ceera. CKOpOCTh CBETA.
BonnoBreiecBoMCTBAacBETa

bu6mmoteka IIOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera.
[IpssMmonuHeitHOE
pacIpoCTpaHEHHE CBETA.
3armenusComnuua u JIyHbl

bubnunorexa LIOK
https://m.edsoo.ru/ffOb3658

63

3aKoH OTpa)KEHHUS CBETA.

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb38c4



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

3epkana. Pemenue 3a1au Ha
MPUMEHEHHE 3aKOHA
OTpa)KEHHsI CBETa

64

65

66

67

68

[Ipenominenue cBera. 3aKoH
MIPEJIOMIICHUS CBETa

[TonHoe BHyTpeHHEE
OTpa)keHUE CBETa.
Hcnosb30Banmne noHOro
BHYTPEHHEI0 OTPKECHUS B
ONTHUYECKUX CBETOBOJIaX

JlaGoparopHnas pabota
"UccaenoBaHue 3aBUCUMOCTH
yTJia MPEJIOMIICHUS CBETOBOTO
Jyda OT yIJia MaJieHust Ha

rpanune "Bo3nyXx-cTekio""

JlaGopatopHnas pabora
"N3yueHne xapakTepUCTHK
n300pakeHus MpeaMeTa B
TIJIOCKOM 3epkare."

JIna3el. OnTudecKasCuIaIuH3bI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb3aea

bubmuoreka [{OK
https://m.edsoo.ru/ffOb3c5c¢c

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb3f2c

69

70

71

ITocTpoennenzobpaxxeHuil B
JIMH3aX

JlaGopatopHnas pabora
"TTonmyuenne n3o0pa>keHuii ¢
MIOMOIIBIO COOMparoIIen
JUH3bI"

JlabopaTopHas pabota
"Onpenenenue GoOKycHOTO

bubnuoreka [{OK
https://m.edsoo.ru/ffOb444a

but6mmoreka [IOK
https://m.edsoo.ru/ffOcOa7e

but6mmoreka [IOK
https://m.edsoo.ru/ff0b4206



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

pacCTOAHUS U ONITUYECKOMN
CHUJIBI COOMpArOIIEH JTMH3HI"

I'ma3 kak onTu4yeckas CUCTeMa.

bub6nmoreka [IOK

72
3penue https://m.edsoo.ru/ff0b4684
73 KontponbHaspabora
"CBeToBBICABICHUS "
Paznoxxenue Oemoro ceera B
74 cnektp. OnbiTel HptoTOHA. bubmmoreka [JOK
CnoxxeHue cneKTpaibHbIX https://m.edsoo.ru/ffOc0f4c
uBetoB. /lucnepcusiceera
OnbITHI 110 Pa3I0KEHUIO
0eJI0r0 CBEeTa B CIEKTP U
75 BOCIIPUSATHIO I[BETA IPEIMETOB bubmotexa [IOK
P H pe https://m.edsoo.ru/ff0c0e2a
MIPU UX HAOJIIOICHUN Yepe3
[[BETOBBIC (DUITBTPHI
BomHOBEIE CBOIICTBA CBETA:
76 TUCTIepCHsl, HHTePEPECHIIHS U
nudpaxus”
77 Omertel Pesepdopna u bubnnorexa [JOK
IJTaHETapHas MOJEJb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens
aroma bopa
Hcnyckanue u norjioneHme
79 cBeTa atToMoM. KBaHTEI bubmorexa I[JOK
. ' ’ https://m.edsoo.ru/ffOc144c
JluneityaTeiecieK TP
80 Hab6mronennecnekTpoBucmycka bubnmnoreka [JOK
HUS https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €EBUIBI bu6nunorexa LIOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

https://m.edsoo.ru/ff0c1672

82 Crtpoenue aTOMHOTIO sijipa. bubmmoreka [JOK
Hyknonnas moaens https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIENpEBpALLICHHUS. bubnmnoreka HOK
M3oTomnsr https://m.edsoo.ru/ff0clal4
Pemrenue 3agad mmo reme:
84 "PagnoakTUBHEIE bubnnorexa LHOK
8 " https://m.edsoo.ru/ffOc1b4a
MpeBpaIICHUs
85 [Tepuoanonypacnana
JIaboparopHas padora
86 "I/IsMI; GHI:IG apnoaKTnBHoro bubnnorexa [IOK
P pas https://m.edsoo.ru/ff0c2126
¢dona."
SlnepHble peakuy. 3aKOHbI
87 C(flx paHeHllzﬂ 3auﬂ OBOT'O U bubnmorexa [IOK
P P https://m.edsoo.ru/ffOc1c58
MacCOBOT'0O YHCEN
88 DHeprus CBA3U aTOMHBIX SIIEP. bubmuoreka [IOK
CBs13p MaccChl M SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenne 3amau mo teme
"SAnepurie peakun"
Peakiinu cuHTe3a U AEIECHUS
90 saep. UcTOYHUKH DHEPpTrUn bubnmorexa [TOK
AP .. P https://m.edsoo.ru/ff0c1e88
CouHIta 1 3BE€31Q
JlaGopatopHnas pabora
"UccnenoBanue TpeKoOB:
91 U3MEpPEHUE DHEPTUU YaCTHUIIBI
10 TOPMO3HOMY ITyTH (I10
¢dotorpadusam).”
92 [ToaroroBka Kk KOHTPOJIBHOM bu6nunorexa LIOK



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

pabote mo Teme
"DIEeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHHICBOJHBI.
KBantoBbiesiBiienus"

https://m.edsoo.ru/ff0c223e

KonrponsHas pabora o Teme
"DJIeKTPOMAarHUTHOE TOJIE.

93

DNEeKTPOMarHUTHHICBOJHBI.
KBantoBwiesiBienus"
[ToBTOpEeHME, 0600IICHNE. Eub OK

94 JlaboparopHbie pabOTHI 11O " J_IHOTeKa 1
kypey "Bsamoneiictsue Terr” https://m.edsoo.ru/ff0c245a
[ToBTOpEeHME, 0000IIEHNE.

95 Pemenne pacueTHsIX U bubnuoreka [IOK
Ka4eCTBEHHBIX 3a/a4 110 TEME https://m.edsoo.ru/ff0c2572
"TernmoBsie mporecch”

IToBTOpenue, o6o0IEeHNE.

96 Pemenne pacueTHBIX U bubmuoteka [IOK
Ka4yeCTBEHHBIX 33]1a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerutoBBIX ABUTATENICH"

IToBTOpenue, o0o0IEeHNE.

97 Pemenne pacueTHBIX U bubmuoreka [IOK
Ka4eCTBEHHBIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII[ s:mekTpoycTaHOBOK"

[ToBTOpeHue, 06001ICHNE. Eubs 110K
oTeKa
98 JlaGopaTopHbie pabOTHI 110 HOIHOTEN
" " https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBble SIBJICHHS
[ToBTOpenue, 0600IIEHNE. Eub OK
oTeKa
99 PaGora ¢ TekcTamu o Teme nommoreka I

"3aKOHBI COXpPAHEHUS B

https://m.edsoo.ru/ff0c2d6a
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HCIIOJIb30BATbU3YUCHHBICIIOHATH A

1.2

pas3indaTrhb SABJICHHUA IO OINHMCAHHUIO HMX XAPAKTCPHBIX
CBOMCTB UM Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX

JaHHOE (PU3UYECKOE SIBICHUE

1.3

1.4

pacrio3HaBaTh NPOSBICHUE W3YYEHHBIX (DU3MYECKHUX
ABJICHUM B OKpYKalOIIEM MHpE, B TOM YHUCIE
¢usznueckue SABIEHUS B NPUPOJE, NPU 3TOM
NEePeBOJIUTh TPAKTHUYECKYI0 3aJadyy B YyueOHyIo,
BBIIETISITh  CYILIECTBEHHbIE CBOMCTBA  (IIPU3HAKH)

(bu3HYECKUX SIBICHUN

OIKCHIBATh M3YUYEHHBIE CBOICTBA Tel U (hU3MUYECKHE
ABJICHUS, MCIONB3Yysl (PU3MUECKHE BEIMUYUHBI, MpU
ONHCAaHUM MPAaBWIBHO TPAKTOBaTh  (hu3MUECKHii
CMBICIT MCHOJIb3yEMBIX BEJIMYMH, UX O0O3HAYEHUS U
eIMHUIIBI (PU3UUECKUX BETMYMH, HAXOIUTh (POPMYIIBL,
CBA3BIBAIOIIME JaHHYI0 (PU3UYECKYI0 BEIMYUHY C
JPYTUMH BEIMYMHAMH, CTPOUTH IPa(hUKU U3YUEHHBIX

3aBHCUMOCTEN (PU3NUECKUX BETUUNH

1.5

XapakTepu3oBaTh  CBOWcTBAa  Tel,  (u3Hyeckue
SIBJIGHUS U TIPOIIECCHI, UCTIONb3YsI U3yUEHHbIE 3aKOHBI,
IPU ATOM JIaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA

H 3aIIMCBIBATh €0 MaTEMAaTHYCCKOC BhIPAKCHUEC

1.6

OOBICHATH (U3MYECKUE SIBJICHHUS, TPOIECCH U
CBOWCTBA T€Jl, B TOM YHUCJIE U B KOHTEKCTE CUTyalul

MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH




1.7

1.8

1.9

1.10

MPUYUHHO-CIICCTBEHHBIE CBSI3H, CTPOUTH
00bsicHeHHE U3 1 — 2 TOTMYECKHX MIaroB C OIMOPOM Ha
1 — 2 u3y4yeHHBIX CBOMCTBAa (IU3UYECKHUX SBICHHIH,

(1)I/I3I/I‘ICCKI/IX 3aKOHa WJIM 3aKOHOMCPHOCTH

pemath pacu€THble 3agaud B 1 — 2 jeilcTBus,
UCTIONB3Ysl 3aKOHBI ¥ (DOPMYJIBI, CBS3BIBAIOIINE
(du3UYEeCKre BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHUS
3a/lauyd 3alUChIBATh KPATKOE YCIIOBHE, MOJICTABIIATH
¢dbusznyeckue BeIMYMHBI B (OPMYIBI M MPOBOIUTH
pacuéThl, HaXOJIUTh CIIPaBOYHbBIC JIaHHEIE,
HEOOXOAMMBIC ISl pEIICHHs 3ajad, OICHUBATH
peanucTUYHOCTh IIOJIyYEHHOMN ¢buznveckoit

BCINYHHBI

paciio3HaBaThb HpO6HCMbI, KOTOpPBIC MOXXHO PCUIUTHb

npu mnomMomu (1)I/I3I/I‘-ICCKI/IX METOOOB, B OIIMCaHUH

UCCIIEI0BaHMS BBLJICNIATh npoBepsieMoe
IIPEATIOI0KECHHE (runoresy), pasnuyaTh 51
MHTEPIPETUPOBATH MIOJIyYEHHBIN pe3yJbTar,

HaxXoauThb OILIINOKH B XO0A€ OIlbITa, A€jIaTh BBIBOABI I1O

€ro pe3yJjibTatamMm

IPOBOJUTH ONBITHl MO HAOMIOAEHUIO (U3NUECKUX
ABIGHUM  WIUM  (PU3MYECKMX  CBOWMCTB  Tell:
dbopMyIMpoBaTE  IpOBEpsSEMbIE  MPEANIOJIOKEHUS,
cobupaTthb YCTaHOBKY u3 MIPEIIOKEHHOTO
0o0OpyJIOBaHHUs,  3alUCBIBaTh  XOJ  OMNbITa H

(dbopMyIIHpPOBaTh BHIBOJIBI

BBITIOJHATh NPSAMBbIE U3MEPEHUS C HCIOJb30BAHUEM
AQHAJIOTOBBIX M LU(QPOBBIX MPHOOPOB, 3aMHUCHIBATH
nokasaHus  npuOOpoB ¢ ydy€ToM  3aJaHHOMN

a0COTIOTHON MOTPEIIHOCTH U3MEPEHU I

1.11

IPOBOJIUTH  UCCIIEAOBAaHHE 3aBUCUMOCTH  OJHOM
buznueckoit BEJIUYNHBI oT IpyTrou c
UCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUH, yUacTBOBATh B
IUIAHUPOBAaHUM y4eOHOTO HCCIIE0BaHMs, COOHpATh

YCTAaHOBKY W  BBINOJHATH HW3MEPEHHS, Cleays




1.12

1.13

MPEIJIOKEHHOMY TUIaHy, (PUKCHUPOBATH PE3yIbTAThI
MOJYYCHHOH 3aBUCHMOCTU (DU3MYECKHX BEIWYHH B
BUJIE TIPEIJIOKEHHBIX TaOMUIl U TpapuKOB, IENaTh

BBIBOJbI 110 pE3yJibTaTaM HUCCIICAOBAHUA

MPOBOAWTH KOCBEHHbIE H3MEpeHUs (HU3HMUECKUX
BEJIMYMH, CIeAys NPEAJIOKEHHON MHCTPYKLHU: MpU
BBIITOJIHCHUH MU3MEPEHU coOupathb
OKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M  BBIYMCIATH

3HaYCHHE NCKOMOM BEJTHYNHEI

CO6.]'IIO,I[aTI> InpaBuJia TCXHHUKHU 0e30macHOCTH Ipu

pabote ¢ 1a00paTOpHEIM 000PYIOBAaHHEM

1.14

yKa3blBaTh NPUHLUIBI  JEHCTBUS NpUOOpPOB U
TEXHUYECKUX YCTPOUCTB, XapaKTepU30BaTh
OPUHIUIBL  JIEHCTBUA W3yYEHHBIX NPUOOPOB H
TEXHUUYECKHUX YCTPOWCTB C IOMOILBIO MX OMNMCAHUSA,
UCIIONB3YSl 3HAHHMA O CBOMCTBaX  (PU3MUECKUX
ABJICHUA M HEOoOXoauMmble (U3NYECKUE 3aKOHBI U

3aKOHOMEPHOCTH

1.15

1.16

OPUBOANUTE MpPUMEPHl (HAXOIUTHh HMH(OpPMALUIO O
npuMepax) MIPAKTUYECKOT O HCIIOJIb30BAHUS
¢u3nueckux 3HAHWNH B TOBCEJIHEBHOM XU3HHU Ui
oOecrieueHHss 0€30MacHOCTH TpU  OOpalleHuH C
npubopaMu M TEXHHYECKMMH  YCTpoOicTBamu,
COXpaHEHHS 3JIOpOBbSI W  COOJIOJCHUS  HOPM

HKOJIOTUYECKOTO MOBEJICHUS B OKpY KaroUIel cpejie

OCYILECTBIIATh OTOOP HMCTOYHUKOB HH(OpMaruu B
cetu MHTepHET B COOTBETCTBHM C 3aJaHHBIM
MIOMCKOBBIM ~ 3aIIPOCOM, Ha OCHOBE MMEIOIIMNXCS
3HAaHUU U MYTEM CPaBHEHUS Pa3IMUYHBIX UCTOYHHKOB
BBIJICNIATE  MH(POPMALMIO,  KOTOpass  sIBIIsETCS

MIPOTHUBOPEUUBOM MITH MOXKET OBITh HEJTOCTOBEPHOM

1.17

UCTIOJIB30BaTh TPU BBINIOJHCHUU YYEOHBIX 3aJlaHUM
HAYYHONOIYJISIDHYIO ~ JIUTEpaTypy  (U3UYECKOro
COJIepKaHus, CIIPAaBOYHBIC MaTEPHAIIBbI, PECYypPCHI CETH

WHTrepHer, BiageTs npuéMaMu KOHCIEKTHPOBAHUS




1.18

TEKCTa, NpeoOpa3oBaHHss HHPOPMALUU U3 OTHON

3HAKOBOW CHUCTEMBI B IPYTYIO

co37aBaTh COOCTBEHHBIC KpaTKHWE IHCbMEHHBIC U
YCTHBIE COOOIIEHUS Ha OCHOBE 2 — 3 HCTOYHUKOB
uHpopManuu (U3HYECKOTO COJCPKAHUSA, B TOM
qpclie IMyOJIMYHO JeNiaTh KpaTKhe COOOIIEHUs o
pe3yJsibTaTax MPOEKTOB MM YYCOHBIX HCCIICIOBAHMM,
OpH O3TOM TPaMOTHO WCIOJIH30BaTh H3YUYCHHBIN
MOHATUIHBIN anmnapaT Kypca (U3UKH, COMPOBOXKIAThH

BBICTYIUICHHE IIPE3CHTALUEN

1.19

npu BBIITIOJIHCHUH y‘-IC6HI>IX IIPOCKTOB u
I/ICCJ'IC,I[OBaHI/Iﬁ pacapeacisaTb 0053aHHOCTH B Ipyniie
B COOTBETCTBHHM C TIIOCTAaBJICHHBIMH 3aJadaMu,
CJIICOUTD 3a BBIITOJIHCHUECM IIJ1aHa ILGIZCTBHP'I,
aJICKBAaTHO OILICHHUBATH COOCTBEHHBIH BKJIag B
JACATCIIbHOCTD T'pYIIIIBI, BBICTPAUBATb
KOMMYHHKAaTHBHOC BSaHMOHeﬁCTBHC, YUUThIBAsA

MHCHHUC OKPYIKAKOIINUX

8 KVIACC

KonnpOBepﬂeMorope3y.ﬂLTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI
OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOH IPOrpaMMBbI
OCHOBHOTIO 00111ero 00pa3oBaHus
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HUCITIOJIB30BaThIIOHATHUS

1.2

1.3

pa3iuyaTh SBJICHHS 110 ONMCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX

JaHHOC (I)I/I3I/I‘{CCKOC SABJICHUC

pacro3HaBaTh MPOSBICHUE H3YyUYEHHBIX (PU3UYECKUX
SBJICHHM B OKpPYXalolleM MHPE, B TOM YHCIIE
duznyueckue SBIEHUS B TPUPOJE, TPH ITOM
MEePEBOANTh TPAKTUYECKYIO 3a7ady B Y4YeOHYIO,
BBIJICNIITh  CYIIECTBEHHBbIE CBOMCTBA (IIPU3HAKK)

(bUBUYECKUX SIBJICHUN

1.4

OMKCHIBATh M3yUEHHbIE CBOWCTBA Tel U (U3NUYECKUE




SIBIICHUS, HCIIONB3Yysl (DU3MYECKHE BEIMYWHBI, TPU
ONMHMCAHUM TMPABWIBHO TPAKTOBaTh (U3MUYECKUN
CMBICTT UCTOJB3YEMBIX BEIMYWH, OOO3HAYCHUS U
€IMHULIBI PU3NYECKUX BETMYUH, HAXOAUTh (OPMYIIbI,
CBSI3BIBANOIINE JaHHYI0 (DH3UYECKYI0 BEIUYUHY C
JIPYTUMH BEIMUYMHAMU, CTPOUTH I'padrKU U3y4EHHBIX

3aBHCUMOCTEH (PU3MUECKUX BEIUYHH

1.5

1.6

1.7

XapakTepu30BaTh  CBOWCTBA  Tel,  (hu3MUecKue
SIBJICHUS U MPOLIECCHI, UCIIOJIB3Ys U3YUECHHBIE 3aKOHBI,
IIPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA

H 3aIllUCBhIBATh €0 MATEMATHYCCKOC BbIPAXKCHHUC

OOBSICHATH (PU3UYECKUE MPOLIECCH U CBOWCTBA Tell, B
TOM YHCJIE€ U B KOHTEKCTE CHUTyalud IPAKTUKO-
OpPUEHTHPOBAHHOI'O XapaKTepa: BbIABIATH IPUUYUHHO-
CJICZICTBEHHBIE CBSI3M, CTPOUTH OOBsicHeHHE U3 1 — 2
JOTUYECKMX ImaroB ¢ nomoupio 1 — 2
M3Y4YEHHBIXCBONCTBA(U3UUECKUXABICHUH,

(I)I/ISI/I‘ICCKI/IX3 AKOHaUJIN3aKOHOMCPHOCTH

pemiatb pacy€THble 3a7ayd B 2 — 3 JI€WCTBHUA,
WCIIONIB3Ysl 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOIINE
dbuznyecKre BEIUYNHBI: HA OCHOBE aHaIN3a yCJIOBH
3a/lauyd  3alKiChIBaTh KPaTKOE YCIOBUE, BBISBIATH
HEJOCTAaTOK JaHHBIX JJIs PEIICHUs 3a7a4i, BHIOUPATh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE JIJIsl €€ PEIICHMUS,
MPOBOJIUTh Pacy€Tbl W CpPaBHUBATh IOJYYEHHOE
3HaueHHe (U3NYECKOH BEIUYMHBI C HW3BECTHBIMU

JaHHBIMHA

1.8

pacro3HaBaTh MpPOOJIEMbI, KOTOPhIE MOKHO PEIINUTh
Opd TOMOIIM  (PU3MUYECKMX METO/I0B, HCHOJb3Y
ONMCAHHUE WCCIEAOBAHUSA, BBIICNIATH IPOBEpsieMOe
IIPEII0JIOKEHNE, OLIEHUBATh IIPABUJIBHOCTD MOpPSAKA

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BHIBOIBI

1.9

MPOBOJIUTH OMBITHI IO HAOMIOJAEHUI0 (U3HMUECKUX
SABICHUA WM (U3MYECKUX  CBOMCTB  Tew:

dbopMynupoBaTh  MpoOBepsEeMble  MPEINOI0KEHUS,




coOupaTh YCTaHOBKY u3 MIPETIOKEHHOTO
0o00OpyZOBaHUsA,  ONUCHIBATH  XOJ  OMNbITAa U

(bopMyIIUPOBATH BBIBOJIBI

1.10

1.11

BBIIIOJIHATH NPAMBIE U3MEPEHHUs C HCIOJIb30BAHUEM
aQHAJIOTOBBIX NPUOOPOB U JIaTYUKOB (U3UUECKUX
BEIIMYUH, CpPAaBHMBATh pE3yJbTaTbl M3MEPEHUN C

y4€TOM 33JaHHOM a0COJIFOTHON MOrPEUTHOCTH

MIPOBOJIUTH  MCCIIEJOBAHUE 3aBUCHMOCTH  OIHOU
buszndecKoit BEJNYNHBI oT JpyToi c
WCIIOJIb30BAaHUEM MPSAMBIX MU3MEPEHUM: IJIaHUPOBATH
UCCIICIOBaHNE, COOMPATh YCTAHOBKY W BBIOJHATH
U3MEpPEHMs,  Clenys  NPEeAIOKEHHOMY  IUIaHy,
(UKCUPOBATH PE3yJIbTATHI MOJTYYEHHON 3aBUCUMOCTH
B BuJe Tabmui U TpaduKOB, AeNaTh BBIBOJBI II0

pe3yJibTaTaM HCCle0BaHUs

1.12

IPOBOAMTH KOCBEHHbIE M3MEpEHUs (HU3HMUECKUX
BEIMYMH: IUIAHUPOBaTb  U3MEpEHHs, CcoOHpaTh
AKCIIEPUMEHTAIbHYIO YCTaHOBKY, cienys
MIPEJI0KEHHOW MHCTPYKLUHU, U BBIYUCIATh 3HAUECHUE

BCJIMYNHBI

1.13

C06.]'IIOI[aTL IpaBHJIa TEXHUKU 0e30IMacHOCTH npu

pabote ¢ 1abopaTopHBIM 000PYI0OBaHUEM

1.14

XapaKTepU30BaTh TPHHIIUIEI JIEHCTBUS HW3YYCHHBIX
nprOOPOB U TEXHHUECKUX YCTPOUCTB C OMOPOM Ha HX
ONMCAHUS, HWCIOJB3YsS 3HAHUS O  CBOMCTBAx
bu3nUeCKUX SBICHUA M HEOOXOIUMbIC (PU3UUYECKHE

3aKOHOMEPHOCTHU

1.15

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M
U3MEpUTENIbHBIE ~ MpPUOOPHI O  CXeMaM |
CXEMaTU4YHBIM  PHUCYHKaM, COCTaBIIATb  CXEMBI
JNEKTPUYECKUX LeNeld ¢ IOCIEAOBATEIbHBIM U
napajuleJIbHbIM COECIUHEHHUEM DJIEMEHTOB, pa3jinyas
YCIIOBHbIE O0O3HAYEHUSI HJIEMEHTOB JJICKTPUUYECKUX

nemneun

1.16

MPUBOAUTH TNPUMEPHl (HAXOIUTh WH(OOPMAIUIO O




1.17

pUMeEpax) MPAKTUYECKOTO WCTIOJIb30BAHUS
(Gu3MYeCKUX 3HAHWH B TOBCEJHEBHOW >KHU3HU JUIS
oOecrieyeHnss 0€30MAaCHOCTH TIpU  OOpalleHHH C
npubopaMu M TEXHHYECKUMH  YCTPOHCTBaMH,
COXpaHEHHS 3JI0pOBbS M  COOJIOACHUS  HOPM

9KOJOTHYECKOI'O ITIOBCACHUS B Oprn(anmeﬁ cpeae

OCYUIECTBIISITh TMOUCK HHpOpMAUU  (HU3HUECKOTO
cojepxkanuss B ceru VHTepHeT, Ha OCHOBE
UMEIOLUXCSd  3HAHUM W TyTéM  CpaBHEHUs
JTIOTIOJTHATEITbHBIX HMCTOYHHKOB BBIJICTISTH
uH(pOpMaLIMIO0, KOTOpas SBISETCS MPOTHBOPEUYUBON

WJIM MOKET OBITh HEIOCTOBEPHOM

1.18

1.19

1.20

MCIIOJIb30BaTh IPU BBIIIOJHEHUU YYEOHBIX 3aJaHuil
HAY4YHO-TIONYJISIPHYIO  JIUTEpaTypy  (HU3UYECKOro
COJIepKaHusl, CIIPaBOYHbIE MaTEpPHUAJIbl, PECYPCHI CETU
WuTepHeT; BnageTh NpUEMAMHM KOHCIEKTUPOBAHUS
TeKcTa, MnpeoOpa3oBaHusi HHGOPMALUKU W3 OIHOU

3HAKOBOM CUCTEMBI B JIPYTYIO

co3faBaTh COOCTBEHHbIE MHUCHMEHHBIE M KpaTKue
YCTHBIE CcOO0OIIeHus, 0000mmas uHdopmaIuoo u3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJIEPKaHUs,
B TOM 4YHUCIIC HY6J'II/I‘-IHO OpCACTABIATE PE3YJIbTATHI
MPOEKTHON WIIM HUCCIIENOBATEIbCKON JEITeTbHOCTH,
npnu 9STOM TIpPaMOTHO HCIOJb30BATH H3yquHI)II>'I
MOHITUIHBIN anmapar Kypca (GU3UKH, COMPOBOXKIATh

BBICTYIIJICHUC Hpe3CHTaI_[I/IeI71

npu BBIMIOJTHEHUH  y4EOHBIX MIPOEKTOB u
HCCIIEIOBAHUN bU3UIECKUX MIPOIIECCOB
pacupenensiTh 00s13aHHOCTH B rpymrme B
COOTBETCTBUH C IOCTABJICHHBIMM 3aJadyaMH, CJICIHTh
3a BBIMIOJIHEHUEM IIJIaHa ICUCTBUN U KOPPEKTUPOBATH
€ro, aJeKBaTHO OILIEHMWBAaTh COOCTBEHHLIH BKJIad B
JIeTCIIBHOCTD TpyTIIb, BBICTPaUBAaTh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE,  MPOSBIISA

TOTOBHOCTb pa3periath KOH()IUKTHI




9 KVIACC
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OCHOBHOI'0 00111er0 00pa30BaHUsA

11

HCIIOJIb30BATbU3YUCHHBICIIOHATHUA

1.2

pa3inyaTrhb SBJICHUA IO OIMCAHHUIO HMX XaPAKTCPHBIX
CBOMCTB W Ha OCHOBE OIIBITOB, AECMOHCTPHUPYIOIIHUX

JaHHOE (PU3UYECKOE SIBICHUE

1.3

pacro3HaBaTh IMPOSBICHUE H3YyUYEHHBIX (PUINYECKUX
ABJICHUH B OKpY)KaloIlEM MHpE, B TOM 4YHUCIE
dbusznueckue SABIEHUS B MPUPOJE, NPU ITOM
NEPEeBOIUTh TPAKTHYECKYIO 3aJady B y4eOHYIO,
BBIICTISITh  CYIECTBEHHBIE CBOMCTBA  (IIPU3HAKU)

(bu3HYEeCKUX SIBJICHUN

14

1.5

OIMCHIBATh M3YYCHHBIC CBOMCTBA Tel U (hHU3HUYECKHE
SBJICHUS, MCIONB3Ys (PU3NYECKHE BEIUYMHBI, IPH
ONMMCAHUM TMPaBWIBHO TPAKTOBaTh (U3MUYECKUN
CMBICJI HUCHOJb3YEMBIX BEJIUYMH, OOO03HAUEHUS M
€IMHULIBI PU3NYECKUX BETMYHH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIME JIAaHHYIO (DU3UYECKYIO BEIUYHHY C
JpYTMMH BEIMUYUHAMU, CTPOUTH I'paUKU U3y4EHHBIX

3aBHCUMOCTEM (I)I/ISI/I‘-ICCKI/IX BCIIMYHH

XapakTepu3oBaTh  CBOWcCTBAa  Tel,  (u3Hyeckue
SIBJIGHUS U TIPOIIECCHI, UCTIONb3YsI U3yUEHHbIE 3aKOHBI,
IIPU ATOM JIaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA

H 3aIMCbIBATh €0 MAaTEMATUYCCKOC BBIPAKCHUC

1.6

O00BSACHATH (PU3NYECKUE MPOIIECCHl U CBOMCTBA Tel, B
TOM YHCIE€ U B KOHTEKCTE CHUTyallUd IPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BbISBIATh MPUUUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 2 — 3
JIOTHYECKHX IaroB ¢ Iomompw 2 2 — 3
M3yYEHHBIXCBONUCTBA(DU3MUECKUXABICHHH,

bu3NYECKNX3aKOHAMIN3aKOHOMEPHOCTH

1.7

pemate pacdy€THbE 3ajayd  (ONMMparoUIvecss Ha




1.8

1.9

1.10

cucrteMy u3 2 — 3 ypaBHEHHI), UCIIONB3YS 3aKOHBI U
dbopMyiibl, cBs3bIBaIONINE (PU3UUECKIE BETMUMHBI: Ha
OCHOBE aHaju3a YCJIOBUSA 33Jaud  3alMChIBaTh
KpaTKOE€ YCIIOBHE, BBISBIATH HEIOCTAIOIINE WU
M30BITOYHBIE TAHHBIC, BRIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOUMBIE IJI PELICHUs, MPOBOIUTH PacuéThl U
OIICHUBATh PEATUCTUYHOCTH IMOJYYEHHOTO 3HAYCHUS

bu3nYecKoil BeTMYMHBI

pacno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PELIUTh
Opy [OMOIIM (U3MYECKUX METO/OB, HCHOJb3Ys
OIMCAHUE HCCICNOBAHMs, BBIIEIATE IPOBEPIEMOE
IIPEIIONIOKEHUE, OLICHUBATh IPaBWIBHOCTH IOpsIKa
IIPOBEICHNUS  MCCIECNOBaHUSA,  J€larb  BBIBOJBL,
UHTEPIPETHPOBATh  PE3yJdbTaThl  HAOMIOACHHHA U

OIIBITOB

MPOBOANUTH OMNBITHI MO HAONIOJECHUIO (PU3NUECKHUX
ABJIGHUM  WIUM  (U3UYECKHX  CBOWCTB  Tell:
CaMOCTOSITENIEHO cobupaTthb YCTaHOBKY u3
M30BITOYHOTO HA0Opa 000PYIOBAHMS, ONUCHIBATH XO/I

OTIBITA U €T0 PE3YIbTaThl, POPMYIUPOBATH BHIBO/IBI

MPOBOANWTH TMPH HEOOXOJUMOCTH CEPHUI0 TMPSMBIX
HU3MEpECHHUIA, OmpeNeNisisi ~ CpeJAHee  3HAueHHe
u3MepsieMoil  BenuuuHbl ((POKyCcHOE paccTosHUE
cobuparotei TMH3bI), 000CHOBBIBATH BHIOOP cr1ocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MIPOBOAUTH HCCIIEIOBaHNE 3aBHUCHUMOCTEMN
(¢U3MUeCKUX BEIMYMH C HCMHOJb30BAHUEM MPSIMBIX
U3MEpEeHUi: IUTAHUPOBATh UCClIeIoOBaHue,
CaMOCTOSITENIFHO cOOMpPaTh yCTaHOBKY, (DUKCHPOBAThH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKHX
BEJIMYMH B BUJE TaOMUIUTpadUKOB, IENaTh BBIBOIBI

I10 pE3yJibTaTaM UCCICAOBAHUA

1.12

MPOBOANTh KOCBEHHbIE HM3MEPEeHUS (PU3UUECKHUX
BEIMYMH: IUIAHUPOBATb  U3MEpPEHUs, COOHpaTh

HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M  BBINIOJIHATD




1.13

MU3MEpPEHHUs], Clenysd MPEIJIOKEHHOW HHCTPYKUHUH,
BBIYHUCIIATh 3HAYEHUE BEIUYMHBI U AHAIM3UPOBATH
MOJYyYEHHBbIE pe3yJIbTaThl € Y4YETOM  3aJaHHOU

MOTPEIIHOCTH U3MEpPEHUt

CO6J'IIO,I[aTB IpaBujia TCXHUKHU 0e30macHOCTH Ipu

pabote ¢ 1abopaTopHBIM 000PYIOBAaHHEM

1.14

pa3jinvyaTrb OCHOBHBIC IMPpU3HAKH HU3YYCHHBIX
dbusznueckux  MoJeNnel:  MarepualbHas — TOYKa,
a0COJIIOTHO TBEPJOE TEJIO, TOYEYHBIM HCTOYHUK
CBETa, Jy4, TOHKas JMH3a, IUIaHETapHas MOJEIb

aToMa, HYKJIOHHAas MOJCJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh NPHUHIIUIBI JIEHCTBUS W3YYCHHBIX
npuOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH Ha UX
ONKCAHUS, HWCIOJB3YsS 3HAHUS O  CBOMCTBAxX
(U3UYECKUX SIBJICHHA W HEOOXOauMbIe (DU3UUYCCKHE

3aKOHOMEPHOCTHU

1.16

1.17

1.18

UCIIONIb30BAaTh CXEMBbl U CXEMaTHYHBIE PUCYHKHU
HN3YYCHHBIX TEXHUYCCKUX YCTpOi/JICTB,
W3MEPUTENbHBIX MPHUOOPOB U  TEXHOJIOTHYECKHX
MPOIIECCOB TPU  PEIIEHUH Y4eOHO-TIPAKTHYECKUX
3a]a4, ONTHUYECKHUE CXEMbl s  MOCTPOSHUs
M300paXeHU B TUIOCKOM 3€pKajie M CcOoOMparomen

JIMH3C

IOPUBOAUTE MpPUMEPHl (HAXOOUTH HH(POpPMAIUIO O
npuMepax) MIPAKTUYECKOTO HUCIIOJIb30BAHUS
¢u3nuecKkux 3HAHUN B TOBCEIHEBHOW JXU3HHU IS
oOecrieueHHss 0€30MacHOCTH TpH  OOpalleHuH C
npubopaMu M TEXHHYECKHMH  YCTpOMcTBamH,
COXpaHEHHS 3JIOPOBbSI M  COOJIOJCHUS  HOPM

HKOJIOTUYECKOTO MOBEJEHUS B OKpY Karollel cpefe

OCYILECTBIIATh TMOUCK HH(pOpMaIUK (U3NIECKOTO
colepkaHus B ceTH VIHTEpHET, CaMOCTOSITEIBHO
bopMyIHpys TOUCKOBBIN 3ampoc, HAXOAWTH ITyTH
OTIpeIeTICHUS JIOCTOBEPHOCTH MOJTy4EHHOM

uH(pOpMAllMM HA OCHOBE HMEIOIIUXCS 3HAHWHA U




JOITIOJIHUTCIIbHBIX NCTOYHHUKOB

1.19

1.20

1.21

HCIIOJIB30BAaTh IIPU BBIIIOJIHCHUA y‘-Ie6HBIX 3a[[aHI/II71
HAay4YHO-TIONMYJIIPHYIO ~ JIUTEpaTypy  (usuueckoro
COZICPIKaHHMs, CIIPABOYHBIC MaTEPUAIIBI, PECYPChHI CETH
WuTepHeT; Biageth NpHEMaMH KOHCIIEKTUPOBAHHS
TEKCTa, NpeoOpa3oBaHHss HHPOPMALUU U3 OIHOMH

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBbIE ITMCBMEHHbBIE M YCTHBIC
COOOIIeHNS Ha OCHOBE MH(POPMALIUU U3 HECKOJIBKUX
UCTOYHUKOB (DU3NYECKOIO COZAEp)KaHUs, IyOJIUYHO
NPEJICTaBIsATh  PE3yJbTaThl  MPOEKTHOW WU
UCCJIEOBATEIbCKON  ACSATEIBHOCTH, IPH  3TOM
IPaMOTHO HCIIOJIB30BaTh W3YYEHHBIM IOHATUIHBIN
anmapar  M3y4aeMoro  pasgena  (QU3MKU U
COMPOBOXKAAaTh  BBICTYIJICHHE  IpEe3eHTalued ¢

y‘{éTOM 0COOEHHOCTEN ayJUTOpHUU CBEPCTHUKOB

npu BBIIOJTHCHUH y4eOHBIX MIPOEKTOB u
HCCIICTOBaHUM bU3UIECKUX MPOLECCOB
pacrpenensTh 00s13aHHOCTH B rpymnme B
COOTBETCTBHUM C IIOCTaBJICHHBEIMH 3aJadaMU, CICIUTH
3a BBINIOJIHEHUEM IUIaHa ACHCTBUN U KOPPEKTUPOBATH
ero, ajJeKBaTHO OILICHUBAaTh COOCTBCHHBIM BKJIAJ B
JIeSITeIIbHOCTD TpYyIIIbI, BBICTPANBaTh
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE,  MPOSBIISA

TOTOBHOCTH pa3pCulaTb KOH(I)HI/IKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Koapasnaen
a

Komynemenr
a

IIpoBepsieMmbIedIeMEHTHICOIEPKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA
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duszuka — Hayka O NpUpoAe. SIBiIeHUs NpUPOIBIL.
dusnyeckue SABICHMUS: MEXAHUYECKHE, TEILIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@dusnyeckue BenuuuHbl. M3MmepeHue (uzHUECKUX
BenuunH. ®usnyeckue mnpubopsl. I[lorpemHocTs

U3MepeHnuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcTtecTBeHHOHAY4YHBI METO] IIO3HAHMSI: HAaONIO/IEHNUE,
IIOCTaHOBKA HAy4YHOI'0 BOIIPOCA, BBIABUKCHUE TUIIOTES,
HKCIIEPUMEHT MO0 IIPOBEpPKE THUIOTE3, OOBSICHEHUE

Ha6moz[aeMor O SABJICHUSA
Onucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIBIO MOAEIEH

[TpakTueckue paboThI:

H#HH#Par###113MepeHne paccTosHUI.
#H##Par###13mepenue 00bE€Ma KUJKOCTU U TBEPIOTO
Tena.

#H##Par###OnpeneneHue pa3sMepoB MallbIX TeJl.
###HPar##13mepenne TemmepaTypsl TPH  TTOMOIIU

KUJKOCTHOTO TEPMOMETpPA U 1aTYUKA TEMIIEPATypPbl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

#H##Par###CTpoeHne BelecTBa: aTOMBI M MOJEKYJIBI,
ux pasMepbl. ONBITHI, JOKa3bIBAIOIIME TUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi##Par###/lpmkenne  vactur,  BemectBa.  CBs3b
CKOPOCTH JBW)KCHUS YACTHII C TEMIIEpaTypou.

bpoyHnoBckoenBmxenue, nuddy3us

2.3

B3anmoaeiicTBre 4acTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




H#HPar#H# ArperaTHbie COCTOSIHMS BEILIECTBA:

CTPOCHHE rasos, KHJIKOCTEMN u TBEPIBIX
2.4 (KkpucTauIMyecKkux) Tel.  B3auMocBsizb — Mexay
CBOMCTBAMM  BEIICCTB B  Pa3HBIX  arperarHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTHArPETaTHBIXCOCTOSTHUIMBO,TBI
[TpakTuyeckue pabOTHI:
#H##Par###0nenka 1uaMeTpa aToMa METOJIOM PSIOB (C
UCTOJIb30BaHueM (Gotorpaduii).
2.6 #HHHPar###ONeITEl 110 HAOMIONEHUIO  TEIUIOBOTO

pacIIupeHHsI Ta30B.
#HAHPar#H#0OnbITl 10 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUKEHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
#H##Par###Cropocts.  CpenHsst  CKOpPOCTh  TIPH
3.2 HEPaBHOMEPHOM JBWKE€HHMH. Pacu€r myTu u BpeMeHH
JIBIDKCHUS
SBnenune uHepuuu. 3akoH MHepuuu. B3aumopeiicteue
3.3 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH ABUKEHUS TEJl.
MaccakakMepanHepTHOCTUTENA
34 ###Par### InoTHOCTh BemecTBa. CBSI3b MIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIecTBa
3.5 Cuita KaK XxapakTepUCTHKA B3aUMOJICUCTBUS TE
38 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JMHAMOMETpA
37 #i##HPar#t#IBnenne taroreHus u cuia Tsokectd. Cuna
' TSKECTH Ha Jpyrux miaHerax. Becrena. HeBecomocts
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' Tpenue B Ipupoe U TEXHUKE
3.9 ##HPar###CnoxeHne cui, HalpaBJIECHHBIX IO OIHOU
' npsAMoii. PaBHOIeCTBYIOIIASICUIT
3.10 [TpakTrueckue pabOTHI:




OnpeneneHue CKOPOCTH PaBHOMEPHOIO JIBMKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOIO
aBToMoOWIsE W Tak ganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXEHHA Opycka WM IIapuka 110
HAKJIOHHOM IulockocTH. OrmpeneneHue IUIOTHOCTU
TBEépIOoro  Tema.  OmbITBL,  JEMOHCTPHUpYHOILUE
3aBHCHUMOCTH PacTsHKEeHUs (1edopMalin) NpyKUHbI OT
HOPUIOKEHHOW cuibl. ONBITEL, JAEMOHCTPUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbKEHMSI OT Beca Tela

H XapaKTepa COIIPUKACAOIINUXCA HOBerHOCTCﬁ

dusnueckue SIBIICHUS B IpHUPOAC: IIPUMEPLI IBUKCHHA C

3.11 pa3IMYHBIMM CKOPOCTSMH B JKMBOM M HEXKHBOU
HpUPOJIE, AEHCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHUuecKueycTpoicTBa: AMHAMOMETP, MOAILUITHUKH
JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN 1 T'A30B
41 HaBnenue TBEpmoro tena. CriocoObl yMEHbIIEHUS U
' YBEJIMUEHUS AABJICHUS
45 [JlaBneHne ra3a. 3aBHCHMMOCTb JaBIEHHMS rasa oOT
' 00BEMa, TeMIeparypbl
43 [lepenaya naBieHus TBEPABIMHU TeJIaMH, KHJIKOCTIMU
' u razamu. 3akoHllackans. [THeBMaTHUEeCKHEMAILINHEBI
3aBUCUMOCTh  JIaBJICHUS KMJIKOCTH OT TJyOUHBI.
4.4 [MuapocraTudeckuit napajiokc. CooOmaromuecs
cocyabl. ' mapaBnnueckre MEXaHU3MBI
Atmocdepa 3emnnm U arMocepHOe JIaBJICHHE.
[IpyunHBl CyHIECTBOBAHMSI BO3AYLIHOW 00OJIOYKHU
4.5 3emuu. OnpiT Toppuuemnnu. 3aBUCUMOCTh
aTMoc(epHOro naBl€HUS OT BBICOTHI HaJ YPOBHEM
Mopsi
46 W3mepenune armocdepHoro aasneHus. [Ipubops ans
' U3MEpeHusi aTMOC(EepHOro 1aBICHUs
JleficTBHe KMAKOCTH W ra3a Ha IOTPYKEHHOE B HHUX
4.7 Teno. BrelTamkuBaromas (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

IInaBanueren. Bo3nyxomnnaBanue

4.9

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOAE OT
00béMa TOTpY)KEHHOW B IKHIKOCTH 4YacTH Tela.
OnpeneneHre BBITAIKMBAIOIICH CUJIIbI, JEUCTBYIOIIEH
Ha TeJo, IOrpykéHHoe B KUAKOCTh. IIpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOLIECH CUJIBL,
JICUCTBYIOIIECH HA TEIO B MKUIKOCTH, OT MacChl TeJa.
OnbITHI, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh
BBITAJIKUBAIOLIEH CHUJIbI, JEHUCTBYIOIIEW Ha TEIO B
KUAKOCTU, OT O00BbEMA MOTrPYKEHHOH B IKUAKOCTH
YyacTH Tela W OT  IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanneapeoMeTpamsiInKkOHCTPYUPOBAHHUEIIO

JIKA U ONPEAEIEHUECETPY30HOABEMHOCTH

4.10

du3nyeckue SABJICHUA B mpupoac: BIIMSIHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHus3mMm,

TJIaBaHue PhIO

411

TexHuueckue ycTpolcTBa: COOOMIANOIINECS COCY/BI,
YCTPOMCTBO BOJONPOBOJAA, TUAPABIMYECKHI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBON Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanuveckaspabora

5.2 MexaHn4ecKasMOIIHOCTD

53 [IpocTeie MeXaHW3MBI: pbIYar, OJOK, HaKJIOHHAs

' MI0CKOCTh. [IpaBuiopaBHOBECHSIphIUAra

54 [TpumeHeHue paBuia PaBHOBECHS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MmexaHukd. Koaddunuent

55 MIOJIC3HOT'O JICUCTBUS MEXaHHM3MOB.
[TpocTeieMeXaHU3MBbI B OBITY M TEXHHKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, TOTHATOTO HAJ 3eMIIEN

5.7 Kunernueckassueprus

5 g [Tonnas mexaHuyeckas sHeprusi. 3aKOH U3MEHEHUS U

COXPAaHCHUSA MEXaHH4YeCKOMH OHCPIUn




[TpakTuyeckue pabOTHI:
#H##Par###Onpeneneaue pabOThl CHUJIBI TPEHHS TIPH
5 g PaBHOMEPHOM JIBMXKEHHUU TeJla MO TOPU3OHTAILHOMN
' noBepxHocTu. lccnenoBanue ycioBHII paBHOBECHS
ppaara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.
N3yueHne 3aKkoHa COXpaHEHUsI MEXaHUYECKON YHEPTUU
duznueckue SBICHUS B MPUPOJE: pbhlUard B Tele
5.10
YeJI0BeKa
TexHuueckue yCTpOMCTBA: pblYar, NOABWKHBIA H
511 HENOABIKHBIA  OJOKM, HAKJIOHHAsg  IUIOCKOCTb,
MIPOCTHIE MEXAaHU3MBI B OBITY
8 KIIACC
Koapaszaena Komznemenra IIpoBepsiembled1eMeHTHICOACPKAHUS
TEITJIOBBIE SABJIEHU A
OcHoBHbIE MOJIOXKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEeOpuH CTpOEHMs BellecTBa. Macca
6.1 U pa3Mepbl MoJieKyJ. ONBIThL, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHOKMHETHUECKOU
TEOPHUH
Mogenu TBEPAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTosHM  BemiectBa.  Kpucramivueckue
amop¢HbleTena
6
OObsiCHEHHE CBOWCTB ra3oB, KUIKOCTEH U TBEPIBIX
6.3 TeI Ha OCHOBE TIOJIOKECHHUI
MOJICKYJISIPHOKHHETHIECKON TEOPUH
6.4 CmauuBaHUE U KallWUISIPHBICSABICHUS
6.5 TemoBoepacmnpeHe u cxaTue
6.6 Temneparypa. CBs3b TeMmepaTypbl €O CKOPOCTHIO
' TEIJIOBOTO JABUKEHUS YaCTHI]
6.7 Buaytpennsss  sHeprus.  CmnocoObl  M3MEHEHUS

BHYTpEHHEH SHEPTUH: Teruionepeaya u




COBepIIEHHE PadOThI

68 Bunst TEIUIOTIePEeIauHn: TEIUIONPOBOAHOCTb,
' KOHBEKIIHS, U3ITyYCHHE
KonunuectBo TemiaoTel. YaenbHas TEMI0EMKOCTh
6.9
BEIIIECTBA
TemnooOMeH U TemiIoBOe paBHOBecHE. Y paBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [InaBneHve u OTBepAeBaHUE KPUCTALITHYECKHX
. BEIIECTB. Y ACTbHASTEIUIOTAIIIABICHUS
[Tapoobpa3zoBanue u KoHaeHcauus. Mcmapenue.
6.12 Kunenue. VYpenpHas Termiota mnapooOpa3oBaHMUS.
. 3aBUCUMOCTb TEMIIepaTyphI KHTICHUS oT
aTMoc(hepHOro JaBICHUS
6.13 BnaxxnocteBO31yX2
6.14 OHeprus TOIMBA. Y IelbHasl TENJI0Ta CTOPAHUS
[Mpunnuner padoTel TeroBbix aBurarenend KIIJI
6.15 TEIIOBOTO JABUTaTeNsl. TeIIoBbIE ABUTATENIN U
3alUTa OKpPY’KaroIien cpebl
3aKOH COXpaHEHHWs W IMPEeBpallleHUs] SHEPruu B
6.16
TEIJIOBBIX IMpoIeccax
[IpakTuueckue padbOTHI:
#HPar##H#OnbITHl 0 OOHAPYKEHUIO ACUCTBUS CHII
MOJIEKYJISIPHOTO NPUTSKEHHUSL.
H#HHPar###OnbITEl 110 BBIPAIMBAHUIO KPUCTAJIJIOB
ITIOBAPEHHOM COJIM WIIM caxapa.
6.17 #HHPar##H#OnbITl 0 HAOMIOACHUIO  TEIUIOBOTO

paciIupeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI.
#HH#Par###OnpeneneHue maBJICHWs BO3AyXa B
OaJTOHE IIMPHUIIA.

H#HHHPar##H##OnbIThI, JEMOHCTPUPYIOLLIHE
3aBUCHMOCTh JIaBJICHHS BO3AyXa OT ero oOnéma u

HarpeBaHUs UK OXJIAXKICHUS.




###Par###1 IpoBepka TUIIOTE3bI JIMHENHON
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA JKHAKOCTH B
TEPMOMETPUUECKOU TPyOKeE OT TeMIiepaTyphl.
###Par###Habmonenne U3MEHEHUST BHYTPEHHEH
SHEPrUu TeNa B pe3yJabTaTe TEIUIONepeaaun u
paboThl BHEITHUX CHIL.

#HHHPar###lcciienoBadue  SBJIEHUS TeEIIOOOMeEHaA
[P CMEIIMBAHUU XOJIOJHON U TOPSIYEi BOBI.
#HH##Par###0OnpeneneHue  KOJIMYECTBA  TEIUIOTHI,
MOJyYEHHOTO BOJIOW MpPH TEIIO0OMEHE C HAarpeThIM
METaUTMYECKUM ITUITHHIPOM.
#H##Par#H#Onpenenenue yJIenbHOW TEIUIOEMKOCTH
BEIICCTBA.

#H##Par###lccnenoBanye mpoiecca UCIapeHus.
#H##Par###OnpenencHue OTHOCHUTEIBHON
BIIQYKHOCTH BO3/IyXa.

#HH##Par###OnpeneneHue YIEITbHOU TETIOTHI

IIJ1aBJICHHA JIbJA.

Ousnueckue SBICHHUS B MPHPOJE: MOBEPXHOCTHOE
HaTsDKEHHE W KalWULSIPHBIC SIBICHUS B TIPUPOJE,
6.18 KpUCTaJZIbl B npupoxae, usinydeHue ConHua,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bI;

o0Opa3oBaHHe pOChI, TyMaHa, WHesl, CHera.

TexHuyeckue yCTpONCTBAa: KaNWILISAPBI, NPUMEPHI
UCIIOJIb30BAHNUSA KpPHUCTAJIJIOB, KUJKOCTHBIH
6.10 TEPMOMETP, TaTYUK TEMIEPATYPbl, TEPMOC, CUCTEMA
. OTOIUIEHHUST JOMOB, THTPOMETPBI, IICUXPOMETP,
napoBast ~ TypOMHa,  JBUraTellb  BHYTPEHHETO

CrOpaHusl.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

OnekTpuszanua Tea. JlBa poaa AIEKTPUUECKUX
7.1
3aps0B

7.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kymona




(3aBI/ICI/IMOCTL CUJIBI B3aI/IMOIIeI\/JICTBI/I$I 3aPSKCHHBIX

TCJI OT BCIMYMHBI 3apsa0B MW PACCTOAHHA MECKIY

TEIaMH)
DIIEKTPUYECKOE noJe. Hanpspoxk€HHOCTD
7.3 anekTpudyeckoro mnois. [lpuHnun cynepnozunuu
NEKTPUYECKUX I0JIEH (Ha KAUECTBEHHOM YPOBHE)
Hocurenu snekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
7.4 3IEKTPUUECKUI 3aps. Crpoenuearoma.
[IpoBOAHMKY U AUDIIEKTPUKHU
7.5 3aKOHCOXPaHEHUARIEKTPUUECKOT03apsia
- DNEKTPUYECKUI TOK. YCIOBUS CYLIECTBOBAHUS
' 3JEKTPUYECKOTO TOKA. ICTOUHUKUTIOCTOAHHOTOTOKA
JleficTBUSL ~ DJIEKTPUYECKOTO  TOKa  (TEIJIOBOE,
7.7 XUMHYECKOE, MAarHUTHOE). ODJIEeKTPUYECKUH TOK B
KUJKOCTSX U ra3ax
. Onektpuueckas nenb. Cuia TOKa. DIEKTPUUECKOE
' HaIpsKeHue
29 CornpoTuBieHue MIPOBOJHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 y4acTka 1enu
[TocnenoBarensHOE W TapaUieIbHOE COEIUHEHHE
7.11
MIPOBOTHUKOB
PaGora © MOIIHOCTH JIEKTPUYECKOTO  TOKA.
7.12
3akon/[>xoyns — Jlenna
DNEeKTpUYECKUe enu u MoTpeduTenN
7.13 JIEKTPUIECKON SHEPIUH B OBITY.
KopoTtkoe3zambikanue
[TocrossHHBIE MAarHuTHL. Bzaumopeinicteue
7.14
MTOCTOSTHHBIX MarHuTOB
MarnutHoe nojie. MaruutHoe moJsie 3eMJIM U €ro
7.15
3HA4YEHME JUIS )KU3HU Ha 3emiie
7.16 OmneiT Opcrena. MarHuTHOE 10JIE 3IEKTPUUECKOTO




TOKa. HpI/IMGHGHI/IC&HGKTpOMaFHHTOB B TCXHHUKE

JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

717 DIEeKTPOABUTATEND IMOCTOSHHOTO TOKA.
. Hcnons30BaHme JIEKTPOIBUTATEICH B TEXHHYECKUX
YCTPONCTBAX U HAa TPAHCIIOPTE
Oneitel  ®apanes. SBneHue >3IEKTPOMArHUTHOMN
7.18
uHaykiuu. [IpaBunoJlenna
DneKTporeHepaTop. CnocoObl MOJTyYCHUS
7.19 SJIEKTPUYECKOM DHEPruu. JIEKTPOCTAHIIMU  Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH
[IpakTrueckue pabOTHI:
OnpITel 1O  HAONIOJCHHWIO  DJICKTPH3AIUU  Tel
WHAYKIIHEH U TIPY COTIPUKOCHOBEHUHU.
HccnenoBanue NeHCTBHS DJIEKTPUYECKOrO IOJIS Ha
MIPOBOIHHUKY ¥ TUAJICKTPUKH.
COopka u mpoBepka pabOThl IEKTPUUECKON Ienu
IIOCTOSTHHOTO TOKa.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenue u peryupoBaHUe HAMPSIKCHHSI.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HIYIIETO
4yepe3 pe3UCTop, OT CONPOTHUBJIEHHUS PE3UCTOpa U
7.20 HaIpsDKEHUS Ha PE3UCTOPE.

OMnbITH, JIEMOHCTPHUPYFOIINE 3aBHCUMOCTh
AJIEKTPUUECKOTO CONPOTHUBIEHHUS MPOBOJHHMKA OT
€ro JJIUHBI, IUIOIIAAM TONEPEYHOTO CEeUeHHs |
MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKCHUN TIpU
MOCTIeIOBATEIbHOM COEAMHEHUH JIBYX PE3HUCTOPOB.
IIpoBepka mpaBuiaa JUis CHIBI TOKa  IIpH
napaieIbHOM COCJIMHCHUHT PE3UCTOPOB.
Omnpenenenre  pabOTHI  IJIEKTPUYECKOTO  TOKa,
uaymero epes pesucrop. OnpeneneHne MOIHOCTH

3JIEKTPUYECKOTO TOKa, BBIACIIAEMOW Ha PE3UCTOpE.




HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HUIYLIETO
yepe3 JIaMIIOYKy, OT HampsbKeHHsT Ha  HEW.
Onpenenenne KIIJ wnarpeBarensa. Hccienoanue
MardHuTHOTO B3aUMOJICHCTBHS MMOCTOSIHHBIX
MAariuToB. Nzyuenue MAarHuTHOTO IOJIS
MOCTOSSHHBIX MAarHUTOB IPU WX OOBCAMHCHUH H
pa3aeieHuu. HUccaenosanue IEUCTBUS
3JIEKTPUYECKOI0 TOKAa HA MACHUTHYIO CTPEIIKY.
ONBbITEL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTH CHJIBI
B3aUMOJICUCTBUSl KATyIIKM C TOKOM M MarHura OT
CWIbl TOKAa M HANpaBJICHUs TOKA B KaTyLIKE.
N3yyenue  AedcTBUS ~ MAarHuTHOrO  MOJIA  HA
MPOBOJIHUK ¢ TOKOM. KoHCTpyupoBaHue U u3ydeHue
paboTel  anekTponsuratens. M3mepenume  KIIJI
3JEKTPOJIBUTAaTEeIbHON  yCTaHOBKU. OMNbITBI 1O
HCCIICJOBAHUIO SIBIICHUS AIEKTPOMArHUTHOM
WHIYKIUHA: UCCIEOBAaHUE M3MEHEHHH 3HAUYCHHS U

HalTpaBJICHUA UHAYKIIUOHHOTO TOKa

7.21

1.22

dusnyeckue SBIEHUS B MPUPOJE: BIEKTPUUYECKUE
SBJIIEHUS B arMocdepe, 3JIEKTPUUYECTBO JKUBBIX
OpPraHuU3MOB, MAarHUTHOE TMoje 3emiu, Apeild
IIOJIFOCOB, POJIb MAarHUTHOTO TOJS AJI JKU3HU Ha

3emuie, MOJISIPHOE CUSIHHE

Texunueckue YCTPOWCTBA: DJIEKTPOCKOIL,
aMIlepMeTp,  BOJBTMETP,  pEOCTaT,  CUETUYHUK
JJEKTPUYECKON DHEPTUH, DIIEKTPOOCBETUTEIbHBIC
npuOOphl,  HarpeBaTelIbHbIE  AJIEKTPONPUOOPHI
(mpumepsl),  DIEKTPUYECKHE  INPEIOXPAHUTEINH,
3JEKTPOMArHUT, JJIEKTPOABUIATENIb ITOCTOSHHOIO

TOKa, rCHEpaToOp MOCTOAHHOI'O TOKa

9 KJIACC




Konpaznena Komanemenra IIpoBepsieMbIEdIEMEHTHICOAEPKAHUS
MEXAHWYECKUE SABJIEHUA
8.1 Mexannueckoe IBHXKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTBMEXAHNYECKOT OABHIKEHHMSI
8.3 PaBHOMEpHOCTIPAMOIMHEHHOCIBHIKCHHE
###Par#t#HepaBHoMepHOE IIPSIMOJIMHEHOE
8.4 nBmxeHue. CpeqHsss 1 MCHOBEHHasl CKOPOCTh Tena
MIPU HEPAaBHOMEPHOM JIBUKECHUHU
Yckopenue.
8.5
PaBHOYCKOpEeHHOETIPSAMOIUHEHHOEIBUKEHNE
8.6 #H#Par###CBooOonHoe magenue. OneITel [Nannnes
#it#Par###PaBHomepHOE IIBUKEHUE 1o
8.7 okpyxHoctu. Ilepuonm wm wactota oOpameHwus.
' JIuneiinas u yrioBas CKOpOCTH.
LleHTpOCTPEMUTENEHOCYCKOPEHHE
8.8 [lepBrritzakonHpioTOHA
° 8.9 BropoiizakonHbproTOHA
8.10 TperuiizakonHproTOHA
8.11 H#H#H#Par###] [puHunn cynepno3uuucuil
8.12 Cunaynpyroctu. 3akoHl 'yka
8.13 #HPar###Cunia TpeHMs: cUla TPEHUS CKOJIbKEHUS,
' CHJIa TPEHHS MTOKOS, IPYTHE BUIBI TPEHUS
8.14 #H#H#Par#H##Cuna TSDKECTH W 3aKOH BCEMHPHOTO
' TATOTEHUA. Y CKOPEHUECBOOOJHOTONIaICHUS
IBwxkenne tutaHer Bokpyr Connma. [lepas
8.15 KOCMUYecKast CKOPOCTb. Hesecomocts "
neperpys3Ku
PaBHOBecue maTepuanbHOW TOUKH. AOCOIIOTHO
810 TBEPIOE TEIIO
H#HH##Par####PaBHoBecue TBEPIOIO Tea c
8.17 3aKpEIUIEHHOM OCBhIO  BpalieHus. MOMEHTCHUJIBI.

HenTprsixkectu




Nmnynsc Tena. M3Menenue wummynbca. Mmmynbe

8.18
CHUTBI
8.19 3aKOHCOXpaHEHUSUMITYJIbCa
8.20 H#HHHPar###PeakTUBHOE IBUKEHUE
8.21 MexanndeckaspadoTa U MOITHOCTh
892 PaGora cumi  TsKeCTH, YHPYrocTH, TpPCHUS.
' CBs13b2HEPrUM U PaOOTHI
893 [loreHnuanpHasi SHEPrUsl Teja, IOMHATOrO HAaJ
' MTOBEPXHOCTHIO 3eMIIH
8.24 [loTeHuManpHasIHEPrUACKATOUIPYKUHBI
895 #H##Par####Kunernueckass osHeprus. Teopema o
' KHHETHYECKOW YHEPTUU
H#HH#H#Par###3akoH  cOoXpaHEHHS  MEXaHHUYeCKOU
8.26
SHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeiHed CKOPOCTH  CKOJIbXKEHUs
Opycka WM JBWKCHHS MIapuKa IO HAKJIOHHOU
wiockoctu. OnpezieieHne YCKOpeHHsl Tela IpH
PaBHOYCKOPEHHOM  JBIDKEHHHM 10  HAKJIOHHOH
TJIOCKOCTH.
HccnenoBanme 3aBUCUMOCTH IYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM  JBMXKEHHH 0€3 HaudalbHOU
CKOpOCTH.
[IpoBepka TUMOTE3BI: €CIM MPH PAaBHOYCKOPEHHOM
8.27 IBUKEHHMM 0€e3 HayaJbHOM  CKOpPOCTHU  IyTH

OTHOCATCS KaK psAd  HEUETHBIX 4HCeN, TO
COOTBETCTBYIOILINE MIPOMEXYTKHU BpEMEHU
OJIMHAKOBBI.

UccnegoBanue  3aBUCUMOCTH  CHUJIBI  TPEHUSA
CKOJIBXKEHUSI OT CHJIBI HOPMAJIBHOTO JaBJICHUS.
Onpenenenne kodpPUIMEHTa TPEHHUS CKOJIBKEHHUS.
Onpenenenne KECTKOCTH MpPYKUHBL. OmnpeneneHne
paboThI CHITBI TPEHUS MPU PABHOMEPHOM JABM)KCHUU
Tena o TOPU30HTAJILHOM MOBEPXHOCTH.

Omnpenenenue pabOTBl CHJIBI  YOPYTOCTH TpHU




8.28

8.29

nogbEMe rpys3a ¢ UCIOJIb30BAHUEM HEMOJIBUIKHOIO
Y TIOJIBUYKHOTO OJIOKOB

Ouznyeckue SBICHHUS B MPUPOJE: MPUIUBBL U
OTJIUBBI, JBWXKEHUE IaHeT COIHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUYKEHUE JKUBBIX OPraHU3MOB

Texunueckue YCTPOﬁCTBaZ ClINAOMCTpP, HOaTYUKH

I10JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUYEC

KME KOJIEFAHUMA 1 BOJIHBI

9.1

KonedarensHoe JIBMOKEHUE. OCHOBHEBIE
XapaKTEPUCTUKHA KoJIeOaHWH: TIepUOJ, 4YacToTa,

aMIUIATY 1A

9.2

9.3

Marematuueckuidi W TPYXKUHHBIH ~ MasTHUKU.
[IpeBpamienue 3HepruM TMpu  KoJeOaTeIbHOM

JABMXKCHUH

3aryxaromue KOJIe0aHusI. BoinyxneHHbIe

kosieOanus. Pesonanc

9.4

Mexannueckue BoJHBL. CBOHCTBA MeXaHHYECKHUX
BOJH. [IpononbHbIE M monepeyHble BOJIHBL [[nuHa
BOJHBI M  CKOpPOCTb €€  pacnpoCTpaHCHHUS.
MexaHU4eCKNEBOJIHEI B TBEPIOMTEIIE,

CENCMUYECKUEBOIHEI

9.5

3ByK. ' poMKOCTh U BbIcOTa 3ByKa. OTpakeHUE3BYKa

9.6

Nudpa3Byk u ynpTpa3Byk

9.7

[IpakTudeckue pabOTHI:

Ompenenenne YacTOThHI W TEpHOJa KoJieOaHUH
MaTeMaTHYECKOT0 MasiTHUKA.

Ompenenenne YacTOThHI W TEepHoOJa KoJieOaHUH
NPY>KMHHOTO MasiTHUKA

HccnenoBanue 3aBHCHUMOCTH Tepuoaa KoJieOaHUH
MOABEUIEHHOTO K HUTHU TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBHCHUMOCTH TepuoAa KoJieOaHUH
NIpY>KMHHOT'O MasTHUKA OT Macchl rpysa. IIposepka
HE3aBUCHMOCTH  TepuoAa  KojebaHwii  rpysa,

NOABCHICHHOTO K HUTH, OT MaACChl TIpy3a H

KECTKOCTH MPY>KUHBI.




N3mepenmneyckopeHusicBOOOIHOTONaCHUS

du3nyeckue SIBICHUS B npupoac: BOCIIPUATHC

9.8 3BYKOB YKUBOTHBIMH, 3eMIIeTpsICEHHUE,
ceificMU4ecKHe BOJHBI, IIyHAMH, 3XO
9.9 TexHudeckue yCcTpoucTBa: 3XO0JIO0T, UCIOJIB30BAHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
101 DJEeKTPOMarHUTHOE  TOJe.  DJIEKTPOMAarHUTHBIC
' BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [kana’ieKTpoMarHuTHBIXBOJIH
103 DOnekTpoMarauTHas mnpupojga cBeta. CKOpocTb
' cBeTa. BoimHoBbIecBolicTBacBeTa
10 [IpakTuyeckue paboOTHI:
10.4 N3ydeHne CBOWMCTB JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIBbI0 MOOMIIBHOTO TeNleoHa
dusnueckue [BICHUS B NMpHUpPOJE: OMOJIOTHUECKOE
10.5 NeiicTBMe  BUAUMOIO,  YJIbTpadUONETOBOTO U
PEHTIE€HOBCKOT'O U3ITy4YeHHUH
106 TexHuueckue yCTpOMCTBa: UCIIOJIb30BaHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JlyueBas monens ceera. Mcrounuku ceeta
11.2 [IpssmonuHeEtHOEpacIpOCTpaHEHUECBETA
113 Otpaxenue cBera. [lnockoe 3epkano. 3akoH
' OTpaKEHHSI CBETA
114 [Ipenomienne cBera. 3aKOH MPEIOMIICHHS CBETA.
11 ' [TomHOEBHYTpEHHEEOTPAKEHHECBETA
11.5 JIunza. Xop tyuel B IMH3E
116 Ontuueckas cucreMa ¢GoTroannapara, MUKpOCKoNa u
' TEJIECKOIIa
117 I'ma3z xak onruueckass cucrema. bimsopykocts u
' JAIbHO30PKOCTh
11.8 Paznoxxenne Oemoro cBera B chekTp. ONBITH




Hpiorona. CroxxeHue CHEKTpajJbHBIX  IIBETOB.

Hucnepcusiceera

[IpakTuueckue paboOTHI:

#HH##Par####lccnenoBanue 3aBUCUMOCTH yria
OTpaXKeHUs CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
##HPar##Hl13yuenne XapakTepUCTHK HM300pakeHUs
IpeaMeTa B IIOCKOM 3epKalie.
#HH##Par###lccnenoBanue 3aBUCUMOCTHU yria
MIPEIOMIICHUSI CBETOBOTO JIy4a OT yIJia MaJeHus Ha

T'paHULC «BO3AYX — CTCKIIO».

11.9 ###Par## lonyyenre u300pakeHUH C MOMOUIBIO
coOuparoIe TUH3HI.
#H##Par###Onpenenenue GOKYCHOrO pacCcTOSHUS U
ONITUYECKOH CHIIBI COOMPAFOIIEH JTUH3BI.
H#HA#Par###OnbITHL 10 pa3lokKEeHUIO OEoro cBeTa B
CIIEKTD.
#HHPar##H#OnpITBl MO BOCIPHATHIO  L[BETa
MPEeIMETOB MPU UX HAONIOJEHUM 4Yepe3 IIBETOBbHIE
(buIBTPHI
dusnueckue sBieHMs B pupoje: 3arMeHus CoHia
11.10 u JlyHBI, 1BeTa TEN, ONTHYECKHWE SBICHUS B
. atMocepe (uBer HeOa, pedpakuusa, paayra,
MHUPaX)
1111 TexHudeckue  yCTpOWCTBA:  OYKHM,  IEPUCKOIL,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Omnpitel Pesepdopaa u mmaneTapHas MOJENb aToMa.
' Mogaensaromabopa
122 Hcnyckanue ¥ TOMIONIEHHE CBETa  aTOMOM.
1 ' KBanThI. JInHEHUaThIECTIEKTPBI
13 PamnoaktuBHOCTE. Anbda, Oera- u ramma-
' W3ITy4eHus
154 Crpoenne atomHOro sapa. HyxinoHnas Monenb
' aTOMHOTO siapa. M30Tomnbl
125 PannoaktuBHBIE IIPEBPALLCHMUS. IIepuon




noJiypacraja aTOMHBIX sIIEp

12.6

12.7

SAnepunie peaKkiuu. 3aKoHBI COXpaHEeHUs
3apsI0BOIO U MaCCOBOT'O YHCET

3Hepr1/1;1 CBiA3M ATOMHBIX AICEP. CBs13pb Maccel U

SHEPruu

12.8

12.9

Peaknuu cuntesa u pgenenus sjaep. Mcrounuku
sHeprun CoJiHIIA U 3BE3]T

Snepnas sHepreruka. [lelicTBUE pagnOaKTUBHBIX

I/IBJIy‘-IeHI/Iﬁ Ha JXUBBIC OPIraHU3Mbl

12.10

[IpakTuyeckue pabOTHI:

HaOiroieHne CIUTONIHBIX M JIMHEHYAThIX CIIEKTPOB
W3ITyYCHUS.

HccnenoBanne  TpeKoB:  HM3MEpEHHE  SHEPTHH
YaCTHUIIBI IO TOPMO3HOMY TYTH (110 doTorpadusam).

N3mepennepaaroakTuBHOrO(hoHa

12.11

@usnyecKkue SBICHUS B IPHUPOJAE: ECTECTBEHHBIN
palMoOaKTUBHBIM  (OH,  KOCMHUYECKHE  JIyuH,
PaaNOAKTUBHOE U3JIyYEHUE IPUPOAHBIX MUHEPAJIOB,
JEUCTBHE PaJMOAKTUBHBIX U3JIy4YCHUN HA OPTaHU3M

YCIO0BCKa

12.12

Texauueckue YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

KoanposepsiemororpedoBannst

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM
pe3yJabTataM 0a30BOr0 YPOBHS OCBOEHMSA
OCHOBHOI1 00pa30oBaTeJIbHOI IPOrpaMMBbl
OCHOBHOT'0 00111er0 00pa30BaHMs HA OCHOBeE
oroc

[Tonnmanue ponau GpU3MKKU B HAyYHOU KapTHHE MUPA;
c(OpPMUPOBAHHOCTh 0A30BBIX TPEICTABICHUNA O
3aKOHOMEPHOH CBSA3M M I103HABA€MOCTH SIBJICHUH
IPUPOABI, O POJM DOKCIEPUMEHTa B (PU3UKE, O
cucreMooOpasymomeil poian (U3MKM B Pa3BUTUHU
CCTCCTBCHHBIX HAYK, TCXHUKH U TGXHOHOFHﬁ, 00
9BOJIOLMM (U3NYECKUX 3HAHUM M HUX poJd B
LIEJIOCTHOM €CTECTBEHHOHAyYHOH KapTHHE MHpa, O
BKJIQJIe POCCUICKMX H 3apyOeXHBIX YyUYEHBIX-
(U3UKOB B Pa3BUTHE HAyKHU, 0OBSICHEHHUE MPOLIECCOB
OKpYXXaloIlero Mupa, pa3BUTUE TEXHUKH U

TEXHOJIOTUU

3HaHUsA O BHUJIAX Marepuu (BEHIECTBO U TIOJNIE), O
JBIDKEHUHM KaK CIoco0e CyIEeCTBOBAHUS MaTepHH,
00  aTOMHO-MOJIEKYJISIPHOH  TEOpUU  CTPOEHHUS
BEIIECTBA, O (PU3MUECKOW CYIIHOCTH SIBICHUN
MIPUPOJIBI (MexXaHMYECKHX, TEIJIOBBIX,
JNIEKTPOMAarHUTHBIX M KBAaHTOBBIX);  YMEHHE
pasnuyath SIBJICHUS MO OMHMCAHUIO UX XapaKTepHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLINX
JaHHOe (U3UYECKOe SIBICHHE; YMEHUE Pacllo3HaBaTh
MPOSIBJICHWE M3YyUYEHHBIX (DU3UYECKUX SBJICHUH B
OKpPYXKaloIlleM MHpE, BBIACIAS HUX CYIIECTBCHHBIC

CBOMCTBa (IPU3HAKK)

Bnagenue ocHOBamMu TMOHATUHHOIO anmapara u

CHUMBOJIMYCCKOI'O sA3bIKa (1)I/I?>I/IKI/I N HUCIIOJB30BaHHEC




UX IS peuieHuss y4yeOHBIX 3aJad; yMEHHUE
XapakTepu3oBaTh  CBOMCTBa  Tes, (pusmueckue
SIBJICHUSI U TIPOLIECCHI, UCTIONB3Ys PyHIaMEHTAbHBIC

1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHHe ONUCHIBATh HW3YyYCHHBIC CBOKMCTBAa TENl W
¢dbusnueckue sBICHUS, UCHONB3YS (U3HUECKUE

BCJIIMYHUHBI

Brnanenue ocHOBaMM METOJIOB HAYYHOTO MO3HAHUS C
y4€TOM COOJIIOICHHST TIpaBWJI OE€30MacHOTO Tpyha:
HaOMroIeHNe (PU3UIECKUX SBJICHUM:

yMCHHE CaMOCTOSITEIIEHO coouparhb
AKCIEPUMEHTAIbHYIO YCTAHOBKY M3 JJAHHOTO Habopa
00Opy/IOBaHUsI TIO WHCTPYKIIUH, OIMCHIBATh XOJI
ONMbITa W  3alKChIBAaTh  €r0  PE3YJIbTaThI,
(hopMyTHpOBaTh BHIBOMBI;

MPOBEJCHUE TMPSMBIX W KOCBEHHBIX H3MEPCHHUU
(u3MUeCKUX  BEIUYHMH: YMEHHE IUIAHUPOBATh
M3MepeHus, CaMOCTOSITETTLHO coouparpb
AKCIIEPUMEHTAILHYI0 YCTAaHOBKY TIO HWHCTPYKIIHH,
BBIUHCTIATh 3HAYEHHE BEIUYUHBI U aHATU3UPOBATH
MOJIyYeHHBIE PE3yJbTaThl C Y4ETOM 3aJaHHOM
MOTPEIIHOCTH PE3YIbTaTOB U3MEPEHU;

MPOBEJICHUE  HECIOXKHBIX  JKCIEPUMEHTATBHBIX
WCCIIeIOBaHUIA; CaMOCTOSITETTLHO coouparthb
IKCIIEPUMEHTAILHYID ~ YCTAaHOBKY U IIPOBOJIMTH
WCCIIEIOBaHUE [0 HMHCTPYKIHH, TPEICTaBISThH
MOJIyYCHHBIC 3aBHCHMOCTH (DU3WYCCKUX BEIIMYUH B
BUJIE TAONUIl U TPaQHUKOB, YUUTHIBATH MMOTPEITHOCTH,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBAaHUA

[lonuMaHue XapakTEepHBIX CBOWCTB (DU3NYECKHUX
Mojenel (MarepuanbHas TOYKa, aOCOIIOTHO TBEPOE
TEJIO, MOJENH CTPOCHUS Ta30B, JKUIKOCTEH U
TBEPIABIX  TeN, IUIAaHETapHash MOJeNb  aToMa,
HYKJIOHHasT MOJIeIb aTOMHOTO f1pa) M YMEHHE
NPUMEHATh WX I OOBSCHEHUS (HUHIECKUX

MPOLIECCOB




YMmeHue OOBACHATH (pU3MUECKHE MpOIEecChl U
CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CHTYalUii
MPAKTUKO-OPHEHTUPOBAHHOTO Xapakrepa, B
YaCTHOCTH, BBIBIISATH  NPHUYMHHO-CIICACTBCHHBIC
CBSI3W M CTPOUTH OOBSICHEHHE C ONOpOi Ha
U3y4eHHBIE  CBOMCTBAa  (DU3MYECKUX  SIBIICHHH,

(1)1/131/1qu1<1/1€ 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMmenue pemath pacuéTHble 3amauu (Ha 6aze 2 — 3
ypaBHEHUIl), UCHONB3ys 3aKOHBI M (OPMYIIBL,
CBA3BIBAIOIIINEC (1)I/I3I/ILICCKI/IC BCJINYNHBI, B YaCTHOCTH,
3alMChIBAaTh KPATKOE YCIIOBUE 3aJa4d, BBISBIAThH
HEOOCTAaromue JaHHBIC, BI>I6I/IpaTI> 3aKOHBI u
bopmysbl, HeoOXoAMMBIE sl €€  pelIeHHs,
HCIIOJIb30BAaTh CIPAaBOYHBIC JAaHHBIC, IIPOBOIHTDH
pacuérel u OLICHUBATh PEATUCTHYHOCTh
MOJlyYCHHOTO 3HA4YCHHUS (PU3UYECKON BEITMYUHEI;
yMEHHE OIpEACTSATh Pa3MEpHOCTh  (HUIUIECKON

BEJINYUHBI, II0JYYEHHOM MPH PEIICHUH 3aa4H

10

YMeHHne XapakTepu30BaTh MPHUHIMIBI  JIEHCTBUS
TEXHUYECKUX YCTPOMCTB, B TOM 4YHCIe OBITOBBIX
MpUOOPOB, MW TMPOMBIIUICHHBIX TEXHOJIOTHYECKUX
MPOIIECCOB MO UX OINHMCAHMIO, UCIOJb3Ys 3HAHUS O
CBOMCTBAaX (U3MYECKUX SIBICHUH M HEOOXOIUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

YMeHue UCHoNb30BaTh 3HAHUS O (PUINIECKUX
SIBJICHUSIX B MOBCEIHEBHOM JKM3HM JIJIT 00CCIICUCHHMS
Oe3omacHOCTM TpH oOpalieHuu ¢  OBITOBBIMU
npubopaMu U TEXHHUYECKUMHU  YCTPOMCTBaMH,
COXpaHEHHUs 3JI0POBbSI W  COOJIONIEHUS HOPM
9KOJIOTUYECKOTO MOBEJAEHUS B OKPY’KAIOIIEH cpee;
MMOHUMAaHUe HEOOXOJIMMOCTH MIPUMEHEHUS
JIOCTHKEHUU busuku " TEXHOJIOTUH s

PaIOHAIBLHOTO MPUPOIOTOIB30BAHUS

11

OneIT moucka, npeoOpa3zoBaHUsl W TMPEACTaBICHUS

uHpopManud  (UIUYECKOTO  COJEpXKAHUIA  C




HCIIOIb30BAHUEM nH(OPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHI; YMEHHE OIICHUBATh
JIOCTOBEPHOCTh ~ TONyYeHHOW wuH(popmamuu Ha

OCHOBE€ HMCIOIIUXCA 3HAaHUM H JOITOJIHUTCIIBHBIX

HCTOYHUKOB; yYMEHHE UCIIOJIB30BaTh pu
BBIITOJIHCHUU yu4eOHBIX 3alaHui Hay4HO-
MIOIYJIAPHYIO JUTEPATYPY ¢busnueckoro

COJIep’KaHusl, CIPaBOYHBIE MaTepuajbl, PECypcChl
cetu Hutepuer; BnajgeHue O0a30BBIMH HaBBIKAMH
npeoOpa3oBanus UHGOPMAIMK U3 OJHOW 3HAKOBOU
CHUCTEMBI B APYTYI0; YMEHHUE CO3/]aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE

HH(bOpMaIII/II/I U3 HECKOJBKUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMbliidJIeMEHTCOAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTBABUKECHHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMyina Ui
1.2 BBIYHCIICHUS CpeIHEel ckopocTH: V = S/t
PaBHOMEpHOE NPAMOJIMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JNa OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO JBUKEHHUS:
13 (1) =x, +ut
I'paguky 3aBUCUMOCTH OT BPEMEHHU I IPOEKUUH CKOPOCTH, MPOEKIHUU
NEpEMENICHUS, IIyTH, KOOpPAMHATBI IIPM PABHOMEPHOM IIPSMOJIMHEHHOM
JBUKECHUU
3aBUCHUMOCTb KOOpPJIMHATBl Tela OT BPEMEHH B ClIy4ae PaBHOYCKOPEHHOIO
MPSMOJIMHEVMHOTO IBUKECHHUS:
2
Self) =vg, =i+ a* ;
2
@opMysbl I NPOECKUUH IEPEMEIIEHUs, IMPOEKIHH CKOPOCTH M IPOECKIIHH
YCKOPEHUS IPU PaBHOYCKOPEHHOM INPSMOJIMHENHOM JBUKCHUM:
2
14 .sx(r)=v{,x-r+ax-?.
U_\'('f) =Up, T, 1,
a,(f)=canst,
Ul.‘r: - Ul:c: zzaxs.'f
I'paduku 3aBUCHMOCTH OT BPEMEHM JJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUH
CKOpPOCTH, IIPOCKIUHU IIepEMEILICHUs], KOOPAUHATBI IIPH PaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JABH)KCHUN
CBobonHoe nageHue. GopMyJbl, ONUCHIBAIOIINME CBOOOJHOE MAJCHHUE Tela I10
1.5 BEpPTUKAIM (JIBUKEHHE TeJla BHM3 WIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnu). ['paduxu 3aBucuMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




NPOCKIIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpykHOcTH. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

HenTpoctpemurensHoe yckopeHue. HampaBiieHue I1€HTPOCTPEMUTENBLHOTO

1.6 yckopeHus. @opmyia i1 BBIYUCIIEHUS YCKOPEHUS:
2
a. — L
"R
®dopmyiia, CBSI3bIBAIOIIAsI IEPUOJ] M YACTOTY OOpaICHUS:
V= 1
T
Macca. IInotHocTh BemecTBa. @opmyia 1 BBIYUCIEHUS IIJIOTHOCTH:
_m
1.7 vV
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloXeHue Cuil
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m.d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha
TEJ0
B3anmogperictue ten. Tperuit 3akon Herorona:
1.11 F. 21 _FI.—:~2
112 TpeHue okost U TpeHHUe CKONbKeHUs. PopMyria Il BEIYUCICHUS MOIYJIS CUJIBI

TPECHUS CKOJILXKCHUA:




F_=u-N

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

1.13 F=Ik-Al
Bcemupnoe taroreHue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My -1,
F=G. 1 _2
R
1.14 Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
dopmyna a7l BBIYUCICHUS CUJIBI TSKECTH BOIM3H MOBEpXHOCTH 3emuu: F = mg.
JBwxenue mnanet Bokpyr Comuina. [lepBas kocMuueckasi CKOpOCTb.
HesecoMocTs u neperpys3ku
HNmnynbc Tena — BeKTopHas pu3ndeckasi BeIYnHa.
1.15 pP=mo
Nmnynec cucremsl ten. M3menenue nummynsca. Mmmyibccniib
3aKOH COXpaHEHMsI UMITYJIbCa I 3aMKHYTON CUCTEMBI TEN:
1.16 P=myUy +in, Uy =const
PeakTuBHOEBU)KEHNE
Mexanunueckasi pabota. @opmyna ajsi BEIYUCICHUS paOOThI CHITBL:
A=Fscoso
MexXaHN4eCKassMOITHOCTb:
1.17
vod
St
Kunernueckas u noteHuuanbHas sHeprusa. Popmysia 175 BBIYUCICHUS
KUHETUYECKON DHEPIUU:
1.18 2
i
Br= T

Teopema o kuHeTHueckou sHeprun. opmMyra AJis1 BEIYUCIEHUS OTEHIIMAIbHOU




SHCPTrHUHU TCjia, MOAHATOIO

Haa3eMIIEN:

E,=mgh

Mexaandeckas SHEpPIus:

E=FE.+E p
1.19 3 .

AKOH COXpaHEHHUs MEeXaHW4YeCcKoi sHeprun. GopMyria s 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPTUu B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHUUYECKON SHEPTUU MTPU HAJTMYUU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TO€ MPABUIIO» MEXaHUKH.

Peruar. Moment cuisl; M - Fl.
VYcioBue paBHOBECHS phluara:
M +M, +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O6510ku. KIT[I mpocTeixMexaHU3MOB,
n= Aﬂmma
AS&TI:E‘IEEE&H
[laBiienue TBEpIOTO TENIA.
@dopMyra 11 BEIYMCIICHUS TABJICHUS TBEPIOTO Tena:
p= F
5
191 JlaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocraTuyeckoe naBieHre BHYTPU KUAKOCTH.
®dopmyra 17151 BEIYUCICHUS JTaBJICHHS BHYTPU KUIKOCTH:
DP=pgh+p,
1.22 3akonllackans. ['mapaBnuueckuitnpecc
3akoH Apxumena. QPopMmyna Ajig ONPEAETICHUS BBITAJKUBAIOLIEH CHJIBI,
JICUCTBYIOILIEH HA TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:
1.23

F_jm. =pgv

YcnoBue nnaBanud Teia. [lmaBanue CYI0B 1 BO3AYXOIlJIaBaAHHUEC




1.24

1.25

Mexannueckue KkoneOaHus. AMIUIMTYAa, TEPUOJl M YacTOTa KOJeOaHUH.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

1.27

3aryxatomue kojaebaHus. BeinykieHHble kKonebanus. Pezonanc

MexaHndecKkrue BOJIHEI. HpOI[OJ'IBHBIC " TIOIIEPCUYHBIC BOJHBEI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

L=v-T

1.28

1.29

3BYK. FpOMKOCTL MU BBICOTaA 3BYKa. OTpameHHe 3BYKOBOﬁ BOJIHBI Ha TI'paHUIIC
IByX cpenl. MH(pa3ByK U yIbTpa3BykK

Ilpaxmuueckue pabomol

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBL; KECTKOCTH
OPYXUHBL, KOd(PPUIHEeHTa TPEHUS CKOIBXKEHHUS; paOOThl CHIIBI TPEHHS, CHUJIbI
YIOPYTOCTH; CpeAHEH CKOPOCTH JBWIKEHHSA OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoaa Koje0aHnii MaTeMaTHYECKOTO MasATHHUKA, YaCTOTbl HW TICpUOJa
KoJie0aHU TPYKHUHHOTO MasTHUKA; MOMEHTA CHJIBI, EHCTBYIOIIETO Ha phIyar;
paboThl CWJIBI YOPYTOCTH TMPU TOABEME Tpy3a C IMOMOIIBIO HEMOABUKHOTO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHUMEJOBOW CHIIBI OT 00BbEMa MOTpYyKEHHOM
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT MACCHI T€J1a, CUJIbI TPCHUSA CKOJIBXKCHUSA OT CHUJIbI HOPMAJIBHOT'O AAaBJICHUA U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPYXUHE, OT CTENEHU
nedopmaruu IPY>KUHBI; YCKOPEHHUsT Opycka OT yrijla HakJIOHA HAmpaBIISIONICH;
nepuoAa (4acToThl) KOJIeOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOAa
Kojie0aHUM MPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a M KECTKOCTU TNPY>KUHBI;
UCCIIIOBaHHE HE3aBHUCHUMOCTU TepHoja KoyieOaHUH HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepkaycioBusipaBHOBECHIpbIYara

1.30

Qusuueckue sA6neHUs 6 npupode. TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU IMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TMPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT ComHeuynon CUCTEMBHI,




PEaKTHUBHOE JIBI)KCHHE >KUBBIX OPraHU3MOB, PblYarv B TEJE YeJIOBEKa, BIMSHUE
atMoc(epHOro HaBiieHHsS Ha XKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPUSTUE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOILaoIUeECs] COCYAbl, YCTPOWCTBO BOAOMPOBOJAA, TMAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE SABJIEHUA
OcCHOBHBIE  TIOJIOKEHUS  MOJICKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOCHHS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

Y JIBuxenne dyactun BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI YacTHUIl C

' Temneparypoil. bpoynosckoeasmxenue, 1uddys3us

2.3 CMauuBaHue ¥ KAl PHBICSBICHUS

2.4 TemioBoepacIMpeEHUE U CKATHE

2.5 TennoBoepaBHOBeCHE

26 BuyTpennsist sneprus. Pabora u Teruomepenada Kak CIOCOObI HM3MEHEHHS

' BHYTPEHHEHN YHEPTUHU

2.7 Bunpl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, N3TyUEeHUE
Harpesanue U OXJIAKJCHHUE Tel. KonnuecTtso TEIUIOTHI.
VY nenbHadATenI0EMKOCTb:

2.8
O=cm(t,—1)
3aKkoH COXpaHEHUS SHEPrUu B TEIIOBBIX rporeccax.
YpaBHeHueTeroBorodananca:

2.9
O +0,+..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruud B MpoIEecce

210 UcHapeHus u KOHJICHCALIUH. Kunenunexunkocru.

' VY nenpHasTemoTanapoobdpasosanus: L = Q/m

211 BnaxnocTteBO31YyX2




2.12

2.13

[InaBnenne wn Kpucrasmsanus. I3MeHeHWe BHYTpPEHHEW DOHEpPruUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJII)HaHTGHHOTaHJIaBHeHI/IHZ

BHYTpCHHHH OHEPIYsA CropaHus TOILIMBA. Y,Z[CJ'II)Haﬂ TEIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

2.14

[Mpunnmns! pabdoTs! TerwioBbix apuratenei. KI1/1 teruioBoro apurarens

2.15

IIpaxmuueckue pabomul

W3mepenne yaenpHON TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJYYECHHOTO BOJOH KOMHATHOH TeMmmepaTypbl (QHUKCHPOBAHHOM
Macchbl, B KOTOPYIO OIlyIEH HArpeTblii IWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAHHOI'O0 HArpeThbIM LHWJIMHIPOM, IOCJE OIYCKAaHHs €ro B BOJY KOMHATHOU
TEMIIEPATYPbl; OTHOCUTEIBHON BIJIAXXHOCTU BO3/AyXd; YIEIbHOW TEIJIOTHI
IIaBiaeHusl Jipaa. lccnenoBaHwe WM3MEHEHUs TeMIIepaTypbl BOJBI  NPH
Pa3IMYHBIX YCIIOBHSX; SBJICHHS TEMJI00OMEeHa MpU CMEIIUBAaHUM XOJOJHOW U

ropsiuei BOJbI; MpoIecca UCTIapEeHUs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HIPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBas TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpu3anus Ten. /[Ba BUa dIeKTPUUYECKUX 3apsii0B

3.2

BzaumoperictBue 3apsbkeHHBIX Tell. 3akoH Kynona

3.3

3aKOHCOXPaHECHUSIEKTPHYECKOr03apsiia

3.4

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

CYIIEPIIO3UIINH IEKTPUUECKUX T0JIeH (Ha KayeCTBEHHOM ypPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. /[lelicTBHE DJIEKTPUYECKOrO MO Ha

ayIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpruYecKuil TOK. JlefcTBus 3nekTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE CONPOTUBIICHUE. Y ICTBHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R=pl/S
3.8 3akon Oma ayis yyactka snekrpuueckoi reru:l = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamensHOE coeIMHEHNE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzﬁ.
2 2 -
CwmenraHHbpIeCOe MHEHUSTIPOBOTHIUKOB
Pabota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon/lxxoyns — Jlenna:
3.11 O=I"-R-t
312 OnbiT  Opcrena. MarHutHOe TI0JIe  TIPSMOTO  TMPOBOJHHUKA C  TOKOM.
JIMHUMMarHUTHOUMHAY KN
313 MarauTHoe T1OJIe TOCTOSHHOTO MAarHuta. BzauMoaencTBHE MOCTOSTHHBIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOTO MOJISl HA POBOJIHUK C TOKOM
3.15 Omneitel Dapanes. SBnenne snekrpoMarHuTHON nHAYKuMHU. [IpaBunoJlenna
Ilpakxmuueckue pabomul
WN3mepenne  DJIEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOPA;  MOITHOCTH
AIIEKTPUYIECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B TIPOBOJHHUKE

(pGSI/ICTopH, HaMHO‘IKa), OT HaIIPsA’KCHHA Ha KOHIAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOITAJX €T0 IMOIICPCUYHOIO0 CCUCHUA U

YACIBHOT'O COIPOTUBJICHUS.




[IpoBepka mpaBuna Juist ANEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIEHOM
COCJMHEHUU IPOBOJHMKOB; IpaBWia I CUIIbI 3JIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM CO€IMHEHUU MPOBOJIHUKOB (PE3UCTOPHI U JTAMITOYKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE MoJie 3emiiu, Apeid MOoI0COoB,
POJIb MATHUTHOTO TIOJIS JIJIS )KU3HH Ha 3eMIle, MOJISIPHOE CUSHUC
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTelibHbIE AIEKTPOPUOOPHI (mpumepsI), BJIEKTPUYECKUE
MPEIOXPAHUTENH, OSJICKTPOMArHuT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,
TeHEepaTop MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHbBIE BOJHBL. [1Ikaa 371eKTpOMarHUTHBIX BOJTH
3.20 JlyueBas mojenb cBeta. [IpsiMOIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 HucnepcusicBera
324 Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYecKkas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTuaeckue mpruOOpbI
Ipaxmuuyeckue pabomul
#HH##Par###I3mMepeHe  ONTUYECKON CHUIIBI COOMpAroIel JUH3BI; (POKYCHOTO
paccTosiHusI coOuparolei JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
HU300paKeHMs, KOTJla MPEJMET PACIONIOKEH B JTBOMHOM (OKyce), MOKaszaress
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###ccnenoBanue cBOMCTBa M300pa)KEHUsI, MOJYYEHHOTO C TTOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHUs (OKYCHOTO PACCTOSIHHS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTjia TPEJIOMJICHHS CBETOBOIO Jiyda OT yIJIa MajcHUS Ha
TPaHUIIE «BO3IYyX — CTEKIIO»
3.97 Qu3zuueckue seneHus 6 npupode. 3arMmenuss Comnna u JlyHbI, 1BeTa Teu,
' OTNITHYECKHUE SIBJICHUS B aTMOochepe (11BeT Heba, pedpakitus, pamxyra, MUPax)
3.98 Texnuueckue ycmpoucmea: OUYKH, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(a-, Oera-, TaMma-u3nyueHus. Peakuuun anbga-u Oera-




pacmaga

4.2 OmnsiThl Pesepdopaa no paccesnuto anspa-uactuu. [lnanerapaasmonenbaroma

4.3 CocraBatomHuorosiipa. M3otonst

4.4 [IepuoanomnypacnagaaToMHBIXAIEP

4.5 Snepuble peakiuu. 3aKOHBI COXPaHEHUSI 3aPsI0BOI0 U MaCCOBOT'O YUCE
Qusuueckue Ae6neHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIyud, PAJUOAKTUBHOE W3JIyYEHHUE MPUPOJHBIX MUHEPAJIOB,
JieicTBUE paJiMOaKTUBHBIX U3TyUCHUH Ha OPraHu3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBUYaJIbHBIN J03UMETpP, Kamepa

BunbcoHa, anepHas sHEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kmacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-¢ U3aHKE,
nepepadoranHoe [leppikun .M., UBanoB A.M. AkumoHepHoe 001ECTBO
«3narenscTBo «IIpocBemenue»

» ®uzuka: 8-i knacc: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3JaHHE,
nepepadorantoe [leppimikun M1.M., UBanoB A.U. AkiimoHepHoe 00IIECTBO
«M3narenscTBo «IIpocBemenne»

» Gusuka: 9-i1 knacc: 0a30BbINM YPOBEHB: YUeOHUK; 3-€ U3/IaHUE,
nepepadotannoe [leppikun .M., I'ytauk E.M., UBanos A.1. u ap.

AxnmonepHoe odiectBo «M3aatenscTBo «IIpocBerienre»

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA

O.A. Uepnukona, C.H. I'manenkoBa, B.B. Kynpssues ®usuka. 7 kiacc.
ba3oBsIil ypoBeHb. MeToguueckoe nocooue

O.A. YUepnuxona, C.H. I'manenkoBa, B.B. KynpsBues ®u3suka. 8 kiacc.
bazoBblit ypoBeHs. MeTonudeckoe nocooue

O.A. Yepnukona, C.H. I'manenkosa, B.B. Kyapssues ®@usnka. 9 knacc.
bazoBsiit ypoBeHb. MeToaudeckoe mocooue

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

https://m.edsoo.ru



https://m.edsoo.ru/
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