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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe Ha YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHM M TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOTrpaMMbl, MPECTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoMm (penepanbHOM paboueit mporpaMMbl BOCTIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Conepxxanue mporpaMMbl 1o (U3UKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYalOIUXCS W OPTraHU3alUI0 H3yYCHHS
GbU3UKN Ha JESITEILHOCTHON OCHOBE. B mporpamme mo (usuke y4uUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu tpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METaNpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKkKe
MEXIIPEIMETHBIC CBS3U €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTI'0 00IIIEro 00pa3oBaHuUsl.

[Iporpamma no (pu3uke ycraHaB/IMBaeT pacupeereHue yueOHOro Marepuania
1o rogam oOyuyeHus (1o Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIeI0BATEIbHOCTh
W3Y4YEHUs] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIAMETHOTO COJICpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaronuXxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/JaHUM pabodeil mporpaMMBbl 10 y4eOHOMY IIPEAMETY.

®duszuka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHbIX Y4eOHBIX
IPEIMETOB, IOCKOJbKY (U3NYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SABJICHUN, UW3y4yaeMbIX XUMHEH, Ouosorued, acrpoHomuerd u ¢GU3NIECKON
reorpadued, BHOCUT BKJaJ] B €CTECTBEHHOHAy4YHYI0 KapTHUHY  MHpa,
npenocTaBisieT HauOonee sCHbIE OOpas3lbl NPUMEHEHUS HAy4YHOTO MeETojna
MO3HAHUS, TO €CTh CIIOCO0A MOTYYESHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna w3 raaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUS B CTPYKTYype OOIIEro
00pa3oBaHUsI COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpEca K HayKe y 00yJaromuxcsl.

Nzyuenne ¢usuku Ha 0a30BOM ypOBHE MpENINoOJiaraeT OBJAJACHHE
CIEAYIOIMMHU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
TPaMOTHOCT:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATHh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEI0BaHNUS;

e UHTEPOPETUPOBATH  JAaHHbIE U UCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTeIbCTBA JIJISl TOJTYYEHHUS BHIBOJOB.

emn wu3ydeHus (U3MKK Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30oBaHUS
onpenaenensl B KoHuenmuu mnpenojaBaHus ydeOHoro mnpenmera «dusuka» B
oOpa3oBaTenbHbIX opranusauusx Poccuiickoit @expepanuu, peagU3yrOIINUX
OCHOBHBIC  00I1Ie00pa3oBaTEIbHBIC MPOTPAMMBI, YTBEPXKIEHHOW pENICHUEM



Komnerun Munucrtepcta npocsenieHus: Poccuiickoit @eneparu (IpoToKos ot 3
nexadpst 2019 r. Ne [1K4BH).
Heaun uzyyenus Gpusuku:

npuoOpEeTeHUE HWHTEpeca W CTPEeMJICHUS OO0ydYarouuxcsi K HaydHOMY
U3yYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJI€ TTO3HAHUSA U (opMUpOBaHUE
MCCJIEI0BATENIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSM;
dbopMUpOBaHHE HAay4YHOTO MHPOBO33PEHHUSI KaK pe3yibTaTa H3ydeHUs
OCHOB CTPOCHHsI MaTepuH U (YyHIaMEHTATBHBIX 3aKOHOB (DH3UKHU;
dbopmupoBaHUE TPEACTABICHUN O POJU (DU3UKU ISl Pa3BUTHUSA JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTABIEHWH O  BO3MOXKHBIX  cdepax  Oymymien
npodhecCHOHATLHON NIeATEIHHOCTH, CBI3aHHOW ¢ (PU3UKOH, MOATOTOBKA K
JaJIbHEHIIIeMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

JlocTikeHne 3TUX IeNiel mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o01ero 0opazoBaHus 00eCIeYUBACTCS PEIICHUEM CIICTYIONINX 3a4aY:

OpuoOpeTeHue 3HAHUM O JUCKPETHOM CTPOCHHMM  BEIECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MAarHUTHBIX M KBAHTOBBIX
SABJICHUSIX;

NpUOOpETEeHNE YMEHUN OMHUCHIBATh U OOBACHATH (DU3UUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM TIOJYYEHHBIX 3HAHU;

OCBOGHME METOJIOB pEIICHUs MPOCTEHIIMX pacdy€THhIX 3a4ady C
UCIIOJIb30BAaHUEM bu3znuecKux MojIeTieH, TBOPUYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOJIIOAATh NPUPOHBIE SIBICHHS U BBIIOJIHATH ONBITHI,
nabopaTtopHble  pabOTl U HKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ HMHPOpMaIEeH (PU3NUECKOTO COAEpIKAHUS,
BKJIFOYAsi HHPOPMALIMIO O COBPEMEHHBIX JAOCTUKEHUAX (U3HMKH, aHAIIU3 U
KPUTUYECKOE OLICHMBaHUE MHPOPMALIHH;

3HaKOMCTBO €O c(hepamu po(hecCUOHATIBHON AEATEIbHOCTH, CBI3aHHBIMU
¢ (u3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha
JOCTHKEHUSX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOIIETO

oOpa3zoBaHusi OTBOAUTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B He/ieN0), B 8
Ki1acce — 68 yacoB (2 daca B Hegmeno), B 9 kimacce — 102 gaca (3 daca B HEJENIO).

[IpennaraemMselii B mporpaMMe mno (usmke mnepeueHsb J1abopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHJIATENIbHBIN XapaKTep, YUUTEIb JeIaeT BIOOp MPOBEACHUS



7a060paTOpHBIX PabOT M OMBITOB C YYETOM HWHIAWUBUIYATBHBIX OCOOCHHOCTEH
00y4Jaronmxcsi, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHUi, MpejiaraéMplx B paMKax
OCHOBHOT'O TOCYJIJApCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COAEPKXAHUE OBYUEHUA
7 KIIACC

Pazgen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAOIIEro Mupa.

®usnka — Hayka o mpupone. fABieHus npupoipl. PU3NYECKHUE SABICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeMWUMHBL. M3MepeHune Quanyeckux BelWYuH. PuUznyeckue
npudopsl. [lorpenHocts u3mepenuil. MexxayHapoHasi CUCTEMa €AMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKM HW3Yy4yalT MPUPOY.
EcTecTBEeHHOHAYUYHBIII METOJl MO3HAHHUA: HAOJIOJEHUE, MOCTAaHOBKAa HAYyYHOTO
BOIIPOCA, BBIIBM)KEHHE TUIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OObSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue GU3HUEeCKUX SBJICHHUM C MOMOILBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, DJJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. ®usnueckue npuOOPHl U NPOLEaypa NPAMbIX U3MEPEHHUI aHAJIOrOBBIM U

1M (pOBBIM NPUOOPOM.
Jlabopamopnsie pabomol u onvimol.
1. Omnpenenenue UeHBI ASTEHUS MIKAIbl U3MEPUTEIBHOTO TprOopa.
2. H3mepeHue pacCTOSAHUM.
3. M3mepenue o0bEMA )KUAKOCTH U TBEPJOTO TeEIA.
4. OmnpeneneHue pasMepoB MAJIbIX TE.
5. M3mepenue temiieparypsl NpU NOMOIIM KUAKOCTHOTO TEPMOMETpPA H
JaTYUKa TEMIIEPATYyPBI.

6. IIpoBeneHue uccienoBaHusA MO IPOBEPKE TMIIOTE3BI: JAJBHOCTH IOJETA
HIapyKa, MyIEHHOIO0 TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIlIe BHICOTA
IyCKa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JIBokenne wactuil BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHL] C
TemriepaTypoii. bpoyHoBckoe aBmxenue, nuddysus. BzammonelicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE I'a30B, KUJIKOCTEH M TBEPABIX
(KpUCTAIIIMYECKNX) Tell. B3auMOCBs3b MEXAYy CBONMCTBAMM BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHMSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jlemoncmpayuu.

1. HaGnrogenue OpOyHOBCKOTO JABMKCHHUSI.



2. HaGmoaenue muddysum.
3. HabGmonenue  siBneHUi,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH
OTTAJIKUBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnsie pabomout u onvimot.

1. OueHka JuaMeTrpa aromMa METOJOM pSAOB (C  HCIOIb30BAaHUEM

dboTorpaduii).
2. OmbITH O HAOJIOICHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
3. OmnbITI 1O OOHAPYKEHUIO NEUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSHKEHUSI.
Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.
Mexanuyeckoe JBUWKeHUE. PaBHOMEpHOE U HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsAsi CKOPOCTh MpU HEPABHOMEPHOM JBUKEHUU. Pacyér mytu u
BPEMEHU JABUKECHHSI.
SBneHne uHEpUUH. 3aKOH HMHEPHUU. B3ammopaeicTBHE Tell Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBIDKEHHMS Tell. Macca kak Mepa HMHEPTHOCTH Tea.
[TnotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€AUHUIIE
00BbEMa BelecTna.
Cuila KaK XapakTepucTUKa B3aumojaeicTBus Teil. Cuila ynpyrocTd W 3aKOH
['yka. I3mMepeHne cuibl C MOMOIIBIO JUHAMOMETpa. SIBJICHUE TATOTEHUS U Cuia
TsokecTu. Cuiia TsbKecTu Ha Ipyrux mianerax. Bec tena. HesecomocTs. Cioxxenue
CWJI, HAIPAaBJIEHHBIX IO OJHOM mpsimoil. PaBHoxelcTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPeHUE MOKosA. TpeHre B MPUPO/IE U TEXHUKE.
Hemoncmpayuu.
1. HaGmrogeHne MexaHMUeCKOTO JIBHKEHUS TeJa.
2. N3mepeHune cKOpOCTH NMPAMOJIMHENHOTO IBUKECHUS.
3. HaOmtonenue siBneHus MHEPUUU.
4. HaOmroneHne n3aMeHeHUs: CKOPOCTH MPU B3AUMOJIEHCTBUH TEJ.
5. CpaBHEHHUE Macc M0 B3aUMOJEHCTBUIO TEJ.
6. CioxeHue Cuil, HallpaBJIeHHBIX MO OJHOU MPSMOH.
Jlabopamopnwie pabomosl u onvimol.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOMIISI U TaK Jlajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka II0
HAaKJIOHHOM IIJIOCKOCTH.
Omnpenenenne MIOTHOCTH TBEPAOIO TeNa.

4. OmnbIThI, JEMOHCTPUPYIOLIUME 3aBUCUMOCTb pacTsKeHHs (nedopmanun)
NPY>KUHBI OT MPUIOKEHHOUN CHUIIBI.

5. ONOBITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI TPEHUS CKOJIBXKEHUSI OT
Beca Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paszpnen 4. /laBiieHue TBEPABIX TeJl, dKMIKOCTEH U ra3oB.



Janenne. CriocoObl YMEHBIIECHUS U YBEIUYEHHUS JaBiicHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS Taza OT 00bEMa, Temmeparypsl. [lepenava maBieHHs
TBEPABIMU TEJIAMH, KUIAKOCTAMU W razamu. 3akoH I[lackans. [lHeBMaTtuueckue
MalIuHbBl. 3aBUCUMOCTh JAaBJCHUS JKUJIKOCTU OT TiyOuHbl. ['mapocraTtuueckuit
napajokc. Coobiaronuecs cocyabl. [ uapaBnuyeckue MexaHU3Mbl.

AtMocdepa 3emmm u atmocdepHoe naBieHue. [IpuduHBI CyliecTBOBaHUS
BO3yImIHON 00onouku 3emiu. OmnbiT Toppuyennu. U3mepenue atMochepHOro
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 1151 u3MepeHus: aTMOCHEpPHOTO JTABJICHHUS.

JlelicTBue XKUIOKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbh JAABJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya gaBiaeHUs )KUJIKOCTBIO U TA30M.

CooOmaromuecs cocy/ibl.

['mapaBauyeckui mpecc.

[IposiBneHue neicTBusi aTMOCPEPHOTO JaBICHUS.

3aBUCHMMOCTh BBITAJIKUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

o vk w N R

TeJIa U INIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIoBHME IUIABaHUS TEJ: IJIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTHU
OT COOTHOUIEHHUSI IUIOTHOCTEN TeJla U KUIKOCTH.

Jlabopamopnsie pabomol u onvimol.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa NOTrpy>KEHHOM B
JKUJIKOCTh YaCTH Tea.

2. OmnpepnenieHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEHM Ha  TEJO,
IIOI'PYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBI, JEUCTBYIOIIEH Ha TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIWE 3aBUCUMOCTH BBITAJIKMBAIOIICH CHJIBI,
JNEUCTBYIOUIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOIrpyKEHHOW B
YKUJIKOCTb YaCTH Te€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyWpoBaHWe apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
OIIpEIEIEHUE €€ TPY30II0ABEMHOCTH.

N

Pa3znes S. PaGoTra 1 MOIIHOCTH. JDHEpPrusi.

Mexanudeckast pabota. MOUIHOCTb.

[TpocTeie MexaHHW3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHsl pbiuara. l[IpuMeHeHHWe TmpaBWiIa paBHOBECHs] pbluara K OJIOKY.



«3onoroe mnpaBuno» wmexaHuku. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprusi. KuHeTmyeckass W TNOTEHUHUAJIbHAS HHEPTHUS.
[IpeBpailieHrie 0OTHOTO BHUJIa MEXAHUYECKOW YHEPTUU B APYTroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomoul u onvimeol.

1. Ompenenenue paboOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBHXKEHUHU TeJa

10 TOPU3OHTAIBHON MMOBEPXHOCTH.
2. HccienoBaHue yclIOBUM PaBHOBECHS pblyara.
3. HW3mepenue KII/] HaKIOHHOM TITIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPAHEHUs MEXaHUYECKON YHEPIUHU.
8 KUIACC

Pa3nea 6. TenioBLIe IBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJEKYJISPHO-KUHETUYECKON TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKyJd. ONBITL, MOATBEPKAAKOLINE
OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUU MOJIEKYJSIPHO-KUHETUUYECKON TEOPHUH.
CMmaunBaHKE U KalWJUISIPHBIE SIBJICHUS. TEIIOBOE paCIIMPEHNUE U CIKATHE.

Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
gactull. BHytpenHsisi sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEH OSHEpTUu:
Terronepeaaya 151 COBEpLICHNE paboTHI. Bunpr TEIUIONIEpEIayu:
TEIUIONIPOBOHOCTh, KOHBEKIUS, U3JIyYEHNE.

KommuecTBo TeIwioThl. YaeiabHas TEINIOEMKOCTL BelecTBa. TeIIooOMeH U
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. IlimaBinenue u
OTBEPAECBAHUE KPUCTAUIMYECKMX BEIIECTB. YJelbHasg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u xonaeHcamus. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpaTyphl KHUIIEHHA OT aTMOC(HEpHOro
JTABJICHMUS.

BrnaxHocTts BO3myXxa.

OHeprus TOIIMBA. Y 1eJIbHAs TEIUIOTa CTOPAHMSL.

[Tpuamuner pabotel TermoBbix apurarencit KIIJ[ temmoBoro nBurartens.
TeruioBble ABUTATENIN U 3aLIUTA OKPYKAOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLCHHS YJHEPTUH B TETUIOBBIX MTPOLECCAX.

Hemoncmpayuu.

1. Habmionenne OpOyHOBCKOTO JBUKECHHUSL.
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Habmonenne nuddysun.

HabmroieHre siBeHU CMaYMBaHKS M KaIMIIIIPHBIX SBJICHUM.
Hab0mroieHre TerioBoro pacimpeHus Ted.

M3meHeHne naBjeHUs ra3a MpU M3MEHCHHH O0O0bEMa W HarpeBaHUU WU
OXJIQKJICHUH.

[IpaBuina u3MepeHus: TeMIepaTyphl.

Bunpl Teronepenayn.

OxnaxIeHue IPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHur padoThl BHEITHUMHU CHUJIAMH.

. CpaBHECHHE TEIUTOEMKOCTEH Pa3IMYHBIX BEIICCTB.

. HaOroienme KureHus.

. HabGmroterre mocTostHCTBa TeMIIepaTyphl IIPH TUTABJICHUU.
13.

Mopenu TeIUIOBEIX IBUTATEIICH.

Jlabopamopnsie pabomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OneITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.
OmnbITel 0 HAOIIOACHUIO TEIUIOBOTO PAaCIIMPEHMs T'a30B, KUJIKOCTEH U
TBEPABIX TEII.

Omnpenenenre AaBlIeHUs BO3AyXa B OaJUIOHE IIIIPULIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [JABJICHUS BO3IyXa OT €ro
00bEMa 1 HarpeBaHUs WA OXJIAXKICHUS.

[TpoBepka runoressl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA HKUAKOCTU
B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

HaGmionenre u3MeHEHHs] BHYTpPEHHEH »HEpruM Tejla B pe3yJibTare
TeIIonepeaui U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHMs TEIJIOOOMEHAa MpPU CMEIIMBAHUM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJYYEHHOIO  BOJOM  IIpHU
TEIJI000MEHE C HArPEThIM METAJUTMYECKUM LUIUHAPOM.

Onpenenenue yneapbHON TETUIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca MCIapeHus.

OmnpeneneHne OTHOCUTEIBHOM BIIAJKHOCTH BO3yXa.

Ornpenenenue yneiabHOW TEIUIOTHI TUIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpuyecKkue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzaums Tel. J[Ba poja dJIeKTpUUYECKHX 3apsioB. BzaummoneicTBue
3apspKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKIY TE€JIaMU).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro mnoiisd. IIpuHuumn
CYINEpNO3ULIUHU INEKTPUUECKUX MOJIEH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3aps/ioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsii.
Ctpoenne aroma. IIpOBOJHMKM W  JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKHI TOK. YCIOBHUSl CYIIECTBOBAHMS DJIIEKTPUYECKOrO TOKa.
W cTOYHMKN TOCTOSIHHOrO TOKa. JIeMCTBUS AJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DNEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna Toka.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBeHHE MPOBOJHUKA. Y ICJIBHOE CONMPOTHUBJIICHUE BellecTBa. 3akoH OMa
o1 ydyactka uenu. llociienoBarenbHOE Y MAPAJUIEIBHOE  COEOUHEHHE
MIPOBOJIHUKOB.

PaGora ® MOIIHOCTH dJEKTpUYECKOro TOKa. 3akoH Jhxoynsa—Jlenna.
DneKkTpudecKre Ienu U MOTPeOUTENH dIEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MaruuTHoe noJie 3eMJIM U €ro 3Ha4€HUe JJIsl )KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHutHoe 1MOJ€  3JEKTpUYEecKoro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|elicTBME MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKa. Fcronb30BaHWE >IEKTpOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

OnbiTel @apanes. SIBieHue 3IeKTPOMAarHuTHOM UHAYKIMU. [IpaBumno Jlenna.
DJIEKTPOreHepaTop. Cnioco0bl MOy YEHHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

DJIeKTpU3aLUS TET.
JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3AMMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpORCTBO U JEHCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] UHAYKIHS.
3aKOH COXpAaHEHUS IEKTPUUECKUX 3aPsI0B.
[IpoBOTHUKY U TUDJICKTPUKH.
MoaenvupoBaHue CUIOBBIX JIMHUHM AIEKTPUIECKOTO TOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KHUJKOCTH.
. ["a3oBBIH pasps.
. I3mepenue cuipl ToKa aMIepMETPOM.
. I3Mepenne 37eKTpuIecKOoro HapsKeHUsT BOJIbTMETPOM.
. PeocTtar n marazud COnpoTUBIICHUM.
. BzauMoielicTBrE€ MOCTOSTHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXHOCTH PA3ICICHUS MTOJHOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHre MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarauTHoe 1oJjie ToKa. DJEKTPOMAarHur.

JlercTBrMEe MarHUTHOTO TI0JI HA MIPOBOJHUK C TOKOM.

DJIEKTPOJBUTATENb MOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnbiThl Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHIYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuvie padoomot u onvimol.

1.

o v kA w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO AJIEKTPU3ALMM TEJl HHAYKIHEH U MpH
CONPUKOCHOBEHHH.

HccnenoBanure AEUCTBUSL DJIEKTPUUYECKOTO TMOJS HA TMPOBOAHUKU U
JUDJIEKTPUKH.

CO6opka u poBepka paboThl IJIEKTPUUECKOH LI€TIH TOCTOSSHHOTO TOKA.
W3mepenne u peryiupoBaHue CUITBI TOKA.

W3mepenune u peryinpoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

OneIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIIEKTPUUECKOTO
COMPOTHUBJICHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJA TOMEPEYHOTO
CEUCHHS U MaTepuana.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSOHKEHUH MpU  TOCIEJ0BATEIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CHJIBI TOKa NPU MHapaJUIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, MJYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha Heil.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanrie MAarHUTHOTO B3aUMOJIEUCTBUS MOCTOSIHHBIX MarHUTOB.
W3yyenue MarHUTHOTO TOJISI  TMOCTOSIHHBIX ~MAarHUTOB TMpU  HX
00BEIMHEHUH U pa3/ICIICHUH.

HccnenoBanue NeHCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITB, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KaTyIIKA C TOKOM M MarHura OT CWJIbl TOKa M HANpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHnue nercTBrsl MArHUTHOTO T10JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 u3ydeHue padoThl AJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBuraTebHOM yCTaHOBKH.

21. OnBITBI IO HUCCIEIOBAHUIO SBJICHUS DSJIEKTPOMArHUTHONM WHIYKIUU:
VCCIICIOBAHUE HW3MEHEHUW 3HAYEHUs] U HaIPABJICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pa3ngea 8. Mexannueckue siBJICHUA.

Mexannueckoe nBwkeHHE. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCUTENIPHOCTh MEXAaHHYECKOTO JBWKEHHs. PaBHOMEpHOE NPSIMOJIIMHENHOE
nBrxeHue. HepaBHoMmepHOe npsiMmonHeENHOE ABHKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTH TeJjla IIPU HEPAaBHOMEPHOM JIBHKECHHUHU.

VYckopenue. PaBHOoyckopeHHOe TmpsiMoiiMHEHOe nBrkeHue. (CBoOoaHoe
nagenue. OnsiTel ['anuies.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. llepuon u yvacrora oOparieHus.
JIuHeiHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepsbiii 3ak0H HptoToHa. BTopoit 3akon HeroToHa. Tperuit 3akoH HeroToHa.
[IpuHIUII CYTIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CUJia
TPEHUs MIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. Y CKOpPEHHE CBOOOJHOTO
najgenus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh U neperpysKu.

PaBHOBecue martepuanbHON TOYKU. AOCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TeJIa C 3aKPEIUIEHHON OChIO BpaleHusi. MoMeHT cuibl. L{eHTp TsxecT.

Nmnynbe Tena. U3menenne umnyibca. Mmiynbe cuibl. 3aKOH COXpaHEHHUS
UMITyJIbca. PeakTUBHOE NBUKEHHE.

Mexanudeckass pabora U MOIIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b dHEpPruu U padotsl. [loTeHIManbHas 3Heprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus CxaTon NpykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON 3HEPIHH. 3aKOH COXPAHEHHS] MEXaHMYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOnrogeHne MeXaHMYECKOro JBUYKEHUS TEla OTHOCUTENIBHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHeHHEe TyTeil W TPAeKTOpUM IBUKEHHS OJHOTO W TOrO K€ Teia
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mMepenne CKOpOCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHUS.
HccnenoBanne npu3HakoB PABHOYCKOPEHHOTO JBUKEHUS.

HaGnronenue aBm>xeHus Tesa 1o OKPyKHOCTH.

HabGmronenrne MexaHM4eCKUX SBJICHUMA, TPOUCXOJISIINX B CUCTEME OTCUETA
«Tenexka» npu €€ pPABHOMEPHOM M  YCKOPEHHOM JIBMYKCHUU
OTHOCUTETILHO KaOMHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHMS Te€Jla OT MaccChl Tejla W JEUCTBYIOLIEH HA HETO
CUJIBL.

HabGmronenne paBeHCTBA CHIT IPU B3aMMOJICHCTBUH TEIL.

WN3meneHune Beca Tena npu yCKOPEHHOM JBHKEHHUH.

[lepenaya uMItynbca Mpu B3auMOAEHCTBUM TE.

[IpeoOpa3zoBaHus SHEPTUH MIPU B3AUMOJICHCTBUH TETI.

CoxpaHeHue UMITYJIbCa MPU HEYNIPYTOM B3aUMO/ICHCTBUM.

CoxpaHeHne UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.
HaGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON YHEPTUU TIPU CBOOOHOM TAJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU MIPU JBUKEHHUH Tela MO/ IEUCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoHncTpyupoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JBYKEHUS [IapUKa I TEJIEKKU.

OmnpeneneHue CpeaHel CKOPOCTH CKOJBXKEHMs OpycKa WM JIBHXKCHUS
11apUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHne yCKOpPEHHs Tela MNpU PABHOYCKOPEHHOM JIBHJKEHHUH 10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauaJbHOU CKOPOCTH.

[IpoBepka TruUIMOTE3bl: €CIM NpPHU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOW CKOPOCTH IIyTH OTHOCATCS Kak psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIKE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JJaBJICHUSI.

Omnpenenenue kodPphuieHTa TPEHUsI CKOJIbXKECHHUS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue paOOThl CUIIBI TPEHUS MPU PABHOMEPHOM ABMKEHUU TeJa
110 TOPU30HTAILHON TTOBEPXHOCTH.



10. Ompenienienne  pabOTHl  CHIIBI  YIIPYTOCTH TPU  MOABEME Tpy3a ¢
WCIOJIb30BAHUEM HEIOABUKHOTO ¥ TOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUSI SHEPTUU.

Paznen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

KonebarenbHoe nuxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHHI: IEPHO/I,
4acToTa, aMIUINTyAa. MaTeMaTu4ecKuid U NPy KUHHBIN MasTHUKH. [IpeBpamienue
DHEPTUU TIPH KOJIeOATETHHOM JIBUKECHUU.

3aryxaromnme  KojieOaHws. BriHyXneHHble — KoJieOaHwMs. Pe3onanc.
Mexannueckne BoaHbl. (CBoMcTBA MeEXaHMYeCKUMX BOJIH. [IpoposibHble U
nonepeyHble BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ paclHpOCTPAHEHUS.
MexaHnuecKue BOJIHBI B TBEPIOM TeJ€, CEICMUYECKUE BOTHBI.

3Byk. ['pomMKOCTh 3Byka W BbicOTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue kosieGaHuil TeNl MOJ JCUCTBUEM CHUJIBI TSHXKECTH W CHIIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TMPY>KUHE.

HaGmronenne BRIHY ICHHBIX KOJIEOAHHM U pe30HaHCA.

PacnipocTpaneHue nMpo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIH).

HaOmroieHre 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnwie pabomoul u onvimol.

1. OmpezgeneHre dYacTOTbl M Tepuojaa KojeOaHWl MaTeMaTUYeCKOro
MasiTHUKA.

2. OmpeneneHue 4acTOThl M IEPHOJIa KOIeOaHUM MPYKUHHOTO MasTHUKA.

3. HccnepgoBaHue 3aBUCHUMOCTH MEPHOJIa KOJEOAHUN MOJBEIICHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.

4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIa KOeOaHUN NPy KUHHOTO MasgTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJia KoJieOaHU Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACChl Ipy3a.

6. OmbITHI, JAEMOHCTPUPYIOIME 3aBUCHUMOCTh  Mepuoja  KoJeOaHHit
NPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHusi CBOOOHOTO TMaICHHUS.
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Paszges 10. DieKTpoMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIEC BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHbIE  BOJIHBL.  CBOMCTBa
AIIEKTPOMArHuTHeIX BOJH. [llkama »neKTpOMAarHWTHBIX BOJH. lcmosb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.



DOnekTpoMarHutHas npupoga cBeta. CkopocTh cBeTa. BomHOBBIE CBOMCTBa
CBETAa.

Hemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMArHUTHBHIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomol u onvimol.

1. W3yuenue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHMIIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ AIBJICHHUS.

JlyueBas  momenr  cBera.  Mcrounukum ~— cBera.  IIpssMonuHENWHOE
pacnpoctpanenue ceta. 3atMenust Connua u Jlynsl. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomyieHusi cBera. lloiHOe BHyTpeHHEe
OTpaKeHUE cBeTa. VCMNonap30BaHME TMIOJMHOTO BHYTPEHHErO OTPa)XKEHUs B
ONTUYECKUX CBETOBO/IAX.

Jlunza. Xonm mydeit B nmH3e. OnrTuyeckas cucrema (oToarmapara,
MUKpOCKONa M Tejeckona. ['ma3 kak omnrTuhyeckas cucteMa. bInM3opykocTh U
JATbHO30PKOCTb.

Pasznoxxenue Oemoro cBera B crekrp. Oneitel HploToHa. Croxenue
CIIEKTpaJbHBIX LIBETOB. J(ucniepcus cBeTa.

Hemoncmpayuu.

[IpsAMOTMHENHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnue n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomiienue cBera.

Ontudeckui CBETOBO/I.

XoJ nyuyer B coOuparolieit JInH3e.

XoJ JIydeu B paCCeUBAIOIIECH JIMH3E.

[Tonydyenue n300paxeHuit ¢ TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. [Tomydenue 6ey10ro cBETa MPHU CI0KEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa)K€HUS CBETOBOIO Jyda OT yrja
MaJICHUSL.

2. M3ydeHue xapakTepUCTHK U300paXKEHUsI MPEIMETa B IJIOCKOM 3€pKaJe.

3. HccienoBaHue 3aBUCUMOCTH yTJia MPEJIOMIICHUSI CBETOBOTO JIyya OT yriia
MaJICHUSI Ha TPAHULE «BO3LyX—CTEKIION.
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4. Tlomyuenne N300paKeHUI ¢ TTOMOIIBIO COOUPAIONIEH JIMH3BI.
Omnpenenenne HOKYCHOTO PACCTOSIHUAS U ONTHUYECKOM CHIIBI COOMparomieit
JIVH3BI.

6. OTBITHI 1O PA3TOKEHUIO OEIOTO CBETA B CHEKTP.

7. OnbITH IO BOCHPUSATHIO LIBETa MPEAMETOB NPHU MX HAOIIOJIEHUU uepes
I[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u minanerapHass mojenb atoma. Mognens atroma bopa.
Hcnyckanue v noriionieHue cBera aroMmoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. HMszorombel.  PaamoakTuBHBIE
npepaieHus. [lepron monypacmnana aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprusi CBsA3M aTOMHBIX sjaep. CBsA3p Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus sjaep. ctounuku snepruu CosHIA U 3BE3]I.

Snepnasa sHeprervka. JleMCTBHUS pagUOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHU3MBl.

Hemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U MOTJIOICHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. Cnekrtp BoAopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PaGota cuéTunka HOHU3UPYIOMINX U3TYyUYCHHM.

6. Peructpanus uzinydeHust IpUPOTHBIX MUHEPAJIOB U MPOYKTOB.

Jlabopamopnsie pabomosl u onvimol.

1. HaOmroneHue CIIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIYUCHHUSI.

2. HccnegoBaHue TpPEKOB: M3MEPEHHE SHEPrUU YaCTULBI 10 TOPMO3HOMY

nyTH (1o gororpadusim).

3. H3mepeHue paaroakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-00001IAKOIIMIA MOXY Ib.

[ToBTOpUTETHLHO-0000IAIONINI MOTY/Ih TIPEAHA3HAYEH JISI CUCTEMATU3alUU
U 0000IIeHHS  TPEIMETHOrO  COJEpKaHWSg U OIbITa  JICSITEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYCHHUH BCEro Kypca (DU3UKH, a TaKKe JIJIsl TOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMeHY Mo (u3uKe Ui OO0ydarommxcs,
BBIOPABILIKX ATOT yYEOHBIN MpEeMET.

[Ipn u3yyeHnn JaHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeUrBAETCS JOCTHKCHUE MPEIMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (GopMupyeTcs
€CTECTBCHHOHAY4YHasd TPAMOTHOCTh: OCBOCHHME HAYyYHBIX METOJOB MCCIEHOBAHUS



SBIICHUA TIPUPOABl M TEXHUKU, OBIIAJICHUE YMEHUSIMH OOBICHITH (pu3mdeckue
ABJICHUS, NPUMEHSS I[IOJyYEHHbIC 3HAHWS, pEaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IprHIMIIMANBHO NEATEIBHOCTHBIM XapaKTep JAHHOIO pas/ielia pealln3yeTcs
32 Cy€T TOro, 4YTo OOy4YalIIMecs BBIMOIHAIOT 3aJaHus, B KOTOPBIX UM
MpeIJIaraeTes:
HA OCHOBE TIOJIYYCHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHSTH
dbusnuecKkue SBICHUS B OKPY>KAIOIIEH MPUPO/IE U TTOBCETHEBHOM KU3HH,
UCIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBaHUS (PU3UUECKUX SIBICHUH, B TOM
YyuCIIe U1 IPOBEPKU TUIIOTE3 U MOJIYYECHUS] TEOPETUUECKUX BBIBOJOB;
OOBSACHATh HAy4YHBIE OCHOBBI HaMbOOJEe BaXXHBIX JIOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTMH, HAIIPUMED, IPAKTUYECKOTO UCITOJIb30BaHUS Pa3JIMYHbIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA INPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

N3ydeHnue (u3MKM Ha ypOBHE OCHOBHOI'O 00IEro o0pa3oBaHUs HAIPABIEHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTATOB.

B pe3ynbrare u3yuenus UMK Ha ypOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs

y obOyuaromierocst 0yayT copMHUpOBaHbI CICAYIOMINE JTUYHOCTHBIE PE3YJIbTaThl B
JaCTH:

1) maTpHOTHYECKOr0 BOCIIMTAHUS:

- MPOSIBJICHUE MHTEpeECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
¢duznyecKoil HayKu;

- IICHHOCTHOE OTHOUICHHE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJI€HUU OOIECTBEHHO 3HAYMMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUUECKUM IPUMEHEHHUEM JOCTHXKEHUN
busuKy;

- OCO3HAaHHWE BAXHOCTU MOPAIbHO-ITUYECKHX IPUHLMUIIOB B JESATENBHOCTH
Y4EHOI0;

3) 3cTeTHYECKOro BOCIIUTAHUS

- BOCIIPUSITUE ICTETUYECKUX KauecTB (PU3MUECKON HAyKu: €€ TapMOHMYHOIO
ITIOCTPOEHUS, CTPOTOCTU, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUS:

- OCO3HaHME UEHHOCTH (PU3MUYECKON HAyKM KaK MOILIHOIO HMHCTpyMEHTa
ITIO3HAHUSA MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEMIIEN COCTABISAIOLIECH
KYJbTYpBHI;

- pa3BUTHE HAYYHOU JIFOOO3HATENBLHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEATEIbHOCTH;

5) ¢opMupoBaHusT  KYJBTYPbl  3A0POBbS M  J3MOLMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro o0pa3a J>KM3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTU MPaBWJI 0O€30MacHOr0 TMOBEICHUS Ha
TpPaHCIIOpPTE, Ha JIOpOrax, C JIEKTPUYECKUM U TEIUIOBBIM 00OpYJOBaHHUEM B
JOMAIIHUX YCIIOBHSIX;

- c(popMHUPOBAHHOCTh HaBBbIKa pediaekcuu, MpHU3HAHHE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

- AKTMBHOE y4YaCTHE B PELIEHUWU MPaKTUYECKHUX 3a1ady (B paMKax CEMbH,
oOpa3oBaTEeNbHOM  OpraHM3allid, TOpoJa, Kpas) TEXHOJOTUYECKON U



COIMAJIbHOW HAIpPaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHM;

e - MHTEPEC K MPAKTUYECKOMY U3YUEHUIO MPodeccuid, CBI3aHHBIX C (GUZUKO;

e 7)3K0JIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpUEHTAlMsI HA TPUMEHEHHE (PUIMYECKUX 3HAHUM JUJISl PEIleHUs 3a]ad B
00JIaCTH OKPY’KAIOIIeH Cpenpbl, TIAaHUPOBAHMUS TOCTYNKOB W OLEHKH WX
BO3MOYKHBIX ITOCIICICTBUU JIJIs1 OKPY’KAIOILIEN CPELBI;

e - OCO3HAHHE TJIOOAJTBHOTO XapaKTepa HKOJOTHYECKUX MPOOJIEeM M IMyTeH HX

pelieHus;

e §8) amanTanmuM K HM3MEHSIOIMMCS YCJOBHMSIM COIMAJIbHOM M NPUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJCHCTBHUU TPH BBIOJHEHUH HCCICIOBAaHUN U
MPOCKTOB (DM3UYECKOM HAIPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUAM
APYTHX;

e - TIOBBIIIEHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NESITENLHOCTD;

e - IOTPEOHOCTH B (POPMHPOBAHUM HOBBIX 3HAHUM, B TOM uucie GopMyInpOBaTh
UJIeH, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBJICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu
busuKy;

e - IUIAHUPOBAHHE CBOETO pAa3BUTUSA B MNPUOOPETEHHWU HOBBIX (PUINYECKUX
3HAHUM;

e - CTPEMJICHHE AHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HKOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM (DPU3HUECKUX 3HAHUU;

e - OIICHKA CBOMX JEUCTBUM C Y4YETOM BIMSHHUS HA OKPYXAKIIYK Cpeny,
BO3MOYKHBIX [NI00aIbHBIX TOCIEICTBUM.

METANPEAMETHBIE PE3YJIBTATHI

B pesympTaTe OCBOSHHS TpOTpaMMBbl MO (U3NKE Ha ypPOBHE OCHOBHOTO
oO1mero oOpa3zoBanus y oOydaromierocsi OyayT cqpopMUpPOBaHEI MeTANpPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIbHBIC YHUBEPCAIBHBIC YICOHbIC ICHCTBU,
KOMMYHHUKATHBHBIC  YHHBEpCaJbHbIC  y4YeOHBIC  JICUCTBUSA, PETYJISATUBHBIC
YHHUBEpCaJIbHbIC yUCOHBIE JICHCTBHSI.

Ilo3naBaTebHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble JJornyeckue AeiicTBHA:
e BBISBIATHP M XapaKTEpU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBAThH CYIIECTBCHHBIA MPU3HAK KiIacCU(PUKAIIUNA, OCHOBAHUS IS
00001IIeHNs U CPAaBHEHHS,

BBISIBIIAATH 3aKOHOMEPHOCTHU Y MMPOTHBOPEUHS B paCCMaTPUBAEMBIX (paKTax,
JTaHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSM;
BBISIBJISITH  TIPUYUHHO-CJICICTBEHHBIC CBS3M TIPH HW3YyYEeHUU (PHU3NIECKUX
SIBJICHUH U TIPOIIECCOB, JIENaTh BBIBOJIBI C MCTIOJIb30BAHUEM JICTyKTUBHBIX
Y UHJIYKTUBHBIX YMO3aKJIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(bU3HYEeCKUX BEJIMYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 pelieHus y4eOHOM (uznueckoi
3amaun (CpaBHEHUE HECKOJIBKHMX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOIXO/ISIIIETO ¢ YIETOM CAMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbCcKue 1eCTBHUA .

MCITIOJIb30BATh BOIIPOCHI KAaK UCCIIE0BATEIbCKUI MHCTPYMEHT MO3HAHNUS,
MPOBOJIUTH MO CAMOCTOSITENILHO COCTABIICHHOMY TUIAHY OIBIT, HECIOXKHBIH
(bu3MYEeCKU SKCIEPUMEHT, HEOOJbIIOE HCCIeA0OBaAHUE (PU3UYECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOATENbHO (POPMYJIUPOBATH O00OIIEHUS U BBIBOJIBI MO pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (PU3HMUECKUX
MPOIIECCOB, @ TAKXKE BBIIBUTATh MPEOI0KEHHS 00 X Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ nnpopmanmeii:

MPUMEHSTH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
oTO0ope MH(POPMALMHM WIA JIAHHBIX C YYETOM MpPEIIOKEHHOW Yy4eOHOU
¢buznyeckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAaJbHYIO (GOpMY TMpPECTaBICHUS
uHpOpMaMUM W WUIIOCTPUPOBATH pEIIAaeMble 3aJayd  HECJIOKHBIMHU
CXE€MaMH, uarpaMMaMi, MTHOU TpauKoi 1 UX KOMOWHALUSAMU.

KoMMyHMKATHBHBIE YHMBeEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJ€ OOCYXIEHHUS Yy4eOHOro Marepuana, pe3yJbTaToB J1a0OPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI U
BBICKA3bIBaTh WJEU, HAlleJICHHbIE HA pEIICHUE 33/JaYd M TOAJep KaHHe
0J1aroKeIaTeILHOCTH OOIICHUS,

COTOCTABJIATh CBOW CYXICHHS C CYXACHUAMH JPYTHX YYaCTHUKOB
auanora, OOHapyKMBATh Pa3INYNe U CXOACTBO TO3HIIHIA;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTaX;
MyOJUYHO MPENICTABIIATh PE3YIbTAThI BBITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBHUyaIbHOW palbOThl MpPH PEIMICHUH KOHKPETHOH (u3mueckoi
poOJIEMBI;

MPUHUMATH €M COBMECTHOM JEeSATEIHbHOCTH, OPTaHU30BbIBATh JICUCTBUS
no e€¢ MOCTIXKEHHIO: pacHpelessiTh pPOJH, OOCYXIaTh MPOILECCHl |
pe3yabTaThl COBMECTHON pabOThI, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITIOJHATH CBOIO 9acTh pabOTHI, TOCTUTAs] KAYECTBEHHOTO PE3yJIbTaTa Imo
CBOEMY HAIPaBIEHUIO WU KOOPJAMHHUPYS CBOM JIEUCTBHUS C JIPYTUMHU
YJICHaMH KOMAaH/]IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTECPHSIM,
CaMOCTOSITENIbHO CPOPMYITHMPOBAHHBIM YUACTHUKAMHU B3aHUMOCHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIE Y4eOHbIE JeiiCTBUSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKM3HEHHBIX U YUY€OHBIX CHUTYalHAX, TPEOYIOIINX
IJIs pereHus] PU3NYECKUX 3HAHMIA;

OPUEHTHUPOBATbCA B  PA3IMYHBIX MOAXOAAaX MPUHATUSA  PEUICHUM
(MHIMBUAYaAJIbHOE, NPHUHITHE PEUIEHUS B TPYIE, MPUHATHE PELICHUN
rpynmnoim);

CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pelIeHUs (PU3MUECKOH 3aJaun Hiu
IUIaHa HMCCIIEJIOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apr'yMEHTHPOBATh IIPeIaracMble BAPUAHTHI PEIICHU;
JieJ1aTh BBIOOP 1 OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpOJIL, AMOIUOHAJILHBIN NHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluH U IIpPeiaraTh IUIaH €€ U3MECHEHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHUSI  (HEJIOCTHKEHHUS) PE3yJIbTaTOB
NS TENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JICSATEIBHOCTH (B TOM YHKCIIE€ B XOJI BHIIIOJIHEHUS
(GU3MYEeCKOT0  WCCIACAOBAHWS WM MPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITETLCTB, W3MEHUBIIUXCS CHUTYyallMii, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM,;

CTaBUTH ce0s HA MECTO JPYroro 4ejioBeKa B XOJE CIOpa WIN JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MPHU perieHN HU3NIECKUX 3a/1a4 UK
B YTBEPXKIACHUIX HA HAYYHBIEC TEMbI U TAKOE K€ IIPABO IPYToro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenust B 7 Kkjacce npeJMETHbIE Pe3yIbTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

WCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME ¢  XUMHYECKHUE  SIBJICHUS,
HaOJII0JICHUE, SKCIEPUMEHT, MOJEeb, TUIOTE3a, CAUHUILI (U3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
JKUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEIHOE), TPACKTOPUS, PaBHOJCHUCTBYIOIAs
cuna, aedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuath siBieHus (auddysus, TErIoBoe JABUKEHUE YACTHI] BELIECTBA,
PaBHOMEpPHOE  JBIJKCHHE, HEPABHOMEPHOE  JIBU)KECHUE, HWHEPIUS,
B3aMMO/ICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIVIEHHON OCHIO
BpallleHMsI, Tepeaada JAaBJieHUsS TBEPABIMU TelaMH, KUJIKOCTSIMU U
razamy, arMocepHoe JlaBjieHUE, IUIaBaHWE Tejl, MpeBpallcHus
MEXaHMYECKON SHEpPruu) MO ONHUCAHUIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHWE W3YYCHHBIX (U3NYECKUX SBICHUH B
OKpY)KalolleM MHpPE, B TOM 4YHUCJe (U3NYECKUEe SIBJICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
Npuposie, ACUCTBUE CWJIbI TPEHUST B MPUPOJEC M TEXHUKE, BIIUSIHUE
aTMOC(EpHOTO IaBJICHHUS HA KMBOW OpraHU3M, IJIABAHHWE PHIO, phIYaru B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOIUTh MPAKTUUYECKYIO 33/1auy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) GU3UUECKUX SBJICHH;
OMUCHIBATh U3YYECHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUS, UCTIOJb3Ys
¢bu3nYecKkue BEIWYUHBI (Macca, O00BEM, IUIOTHOCTh BEIIECTBA, BpPEMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJla TAKECTH, BEC
Tella, Cuja TPEeHHUs, JAaBlieHHEe (TBEPAOTO Teia, >KUJIKOCTHU, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYEeCKass paboTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CHWJIBI, KOX(P(HUIMEHT TOJE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYEeCKass M TMOTEHIHAIbHAs YHEPTHsi), MPU OMUCAHUM MPABUIBHO
TpakToBaTh  (U3MYECKUH  CMBICI  HUCIOJIb3YeMBIX  BEIUYWH, UX
0o003HaueHUA W €JAUHMIBI (U3HUECKUX BEIWYUH, HAXOJUTHh (DOPMYIIBI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTMMU BEIMYMHAMH,
CTPOUTH TPpaPUKN NU3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIUYHH,
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBICHUS W TIPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBEcHs phiuara (0Joka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOUH
OHEPTUU, TPHU OTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alUChIBATh €T0 MATEMATUYECKOE BHIPAKEHNUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, TPOILIECCHl U CBOMCTBA TEJl, B TOM YHCIIC
U B KOHTEKCTE CHUTyallUll NPAaKTUKOOPUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATH MPUYMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpOil Ha 1-2 M3y4EeHHBIX CBOMCTBA (PUINYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIe 3anadyd B 1—2 JEWCTBUS, HCMOJB3ys 3aKOHBI H
dbopmybl, cBsi3bIBaIONIME (DU3MUYECKHME BEJIMYMHBI: HAa OCHOBE aHaIu3a
YCJIOBHSI 334U 3aMHMCHIBATh KPATKOE yCIIOBUE, TIOJICTABIATh (DU3UUIECKUE
BENTMYUHBI B (DOPMYJIBI U TPOBOJUTH PACUYEThl, HAXOJUTh CIPABOYHBIC
JTaHHbIe, HEOOXOUMBIE JJIsl PEIICHUS 3aJ]lay, OLIEHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3NYEeCKON BETUUHUHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIUTh [P MOMOLIU
(buU3HYEeCKUX METOJIOB, B ONTUCAHUU UCCIIEIOBAHUS BBIICTSTH MIPOBEPSIEMOE
npeanojoxenue  (Tumoresy),  pa3idyaTh M HHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJAWTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBO/IBI TI0 €T0 pE3yJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAONIOAECHHUIO (PUBMYECKUX SBJICHUM WU
buznyecKux CBOWCTB TelL: dbopmyIupoBaTh MIPOBEPSEMBIE
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOTO 000pyI0BaHMS,
3aMKChIBATH X0/ ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSMbIE H3MEPEHHsS] PACCTOSHUSA, BPEMEHHM, MacChl TeJa,
o0béMa, CUJbl M TeMIepaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX H
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs NOPHOOPOB C YUYETOM
3a/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPECHHMIA;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJAHOW (PU3UYECKON BEJIMUYUHBI OT
ApYrod C HCHONb30BAHUEM TMPSMBIX HM3MEpPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYLIErocs Tela OT BPEMEHU [BHXKEHUS Teja, CHIIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CHJIBI TPEHHUSI OT IUIOLIAIA CONPUKOCHOBEHHUS TEN, CUIIbI
YIOPYroCTH OT YJJIMHEHUs] MPYKUHBI, BBITAJIKUBAIOIICH CHIIBI OT 00BEMaA
NOTPYKEHHON YacTH Tella U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUs TEJl, YCIOBUU PAaBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHMM  YYEOHOIO UCCIEIOBAaHMS, COOMpAaThb YCTaHOBKY H
BBINIOJIHATh W3MEPEHHMs], CIeAys NPEeIJIO)KEeHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUMH B BUJE



NPeUIOKEHHBIX Ta0nuIl U TpaduKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMS;

IPOBOAMTH KOCBEHHBIE HU3MEpeHMs] (PU3MUECKUX BEIMYUH (IJIOTHOCTH
BELIECTBA JKUJKOCTM W TBEPIOTO Teja, CUla TPEHUS CKOJbXEHMUS,
JaBJI€HUE  BO3/AyXa, BBITAJIKWBAIONIAs  CWJa, JCHCTByIOIIas  Ha
NOTpyKEHHOE B KHUAKOCTh TeJO, KO3()PUIMEHT MOoNe3HOro AeHCTBUs
IOPOCTBIX MEXaHU3MOB), cJeAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJIHEHUH W3MEPEHHUM COOUpaTh JKCHEPUMEHTAIBHYIO YCTAHOBKY U
BBIYMCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

coOI01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaToOpHBIM
000pyTI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AUHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
phIuar, MOJABUKHBIN U HETTOJABUKHBIN 070K, HAKIOHHAS MJIOCKOCTh;
XapaKkTepu30BaTh MPUHIMIBI JEHCTBUS HM3YYCHHBIX TPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHCIE:
MOJAIIUITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUA TIpecc,
MaHOMETP, BEICOTOMED, OPITHEBON HACOC, aPEOMETP), UCTIOJIb3YS 3HAHUS
0 CBOMCTBaxX (pU3MYECKHUX SBJICHUM M HEOOXOJIMMBbIE (HU3MUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOpPMALMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HU 1151 obecriedeHus: 0€30MacHOCTH TIPU OOpallleHUH ¢ MPUOopamMu U
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHECHHUS 3II0POBbS W COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEJCHHSI B OKPY KaIOIIEH cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHMKOB HH(popmauuu B HHTepHeTe B
COOTBETCTBHHU C 33JJAaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIITUXCSI
3HAHUM W TyTEM CpPaBHEHMSI PA3IUYHBIX HCTOYHUKOB BBIJCISTH
WHPOPMAIIMIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITh
HEIOCTOBEPHOMU;

MCIIOJIb30BaTh MPH BBHIMOJTHEHUN YY€OHBIX 3aJJaHUil HAyYHO-TIOMYJSPHYIO
JTUTEPATYpy  (PU3NYECKOTO  COJEp)KAaHMs, CIPaBOYHbIE MaTepUabl,
pecypcsl cetu MHTEepHET, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIC U YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMAlMU (HU3HUECKOTO COACPKAHHS, B TOM
yrcne MyOJMYHO JeNaTh KpaTKhe COOOLICHHsS O pe3yibTaTax MPOEKTOB
W Y4eOHBIX WCCIEAOBaHUN, MPH 3TOM TPaMOTHO HCIIOJIB30BATh



W3YYCHHBIM TOHATHUUHBIM ammapaT Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTALUEM;

MPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUN pacHpeneisTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUU C IOCTABICHHBIMHU 3aJadyaMu,
CIEAUTh 3a BBINOJHEHUEM IIJJaHA JCUCTBUM, aJCKBaTHO OLCHUBATh
COOCTBEHHBIM  BKJIAJ, B  JIEATETLHOCTh  TPYIIbBI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIUX.

K koHIy 00yueHus B 8 Kjacce rnpeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHhIE COCTOSIHUS BEIIECTBA, KPUCTALNIMYECKHUE U
amop(HBIC TeJa, HACHIIICHHBIM M HEHACHIIICHHBIM TMap, BIAKHOCTbH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS SHEpPrus, TEIUIOBOM JBUIaTellb,
AIIEMEHTAPHBIN ANEKTPUUYECKUH 3apAll, HIEKTPUUECKOE MOJI€, TPOBOIHUKU
U JIUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
pa3nuuath ABJIEHUS (TEIUIOBOE PAcCUIMPEHUE M CKATHE, TeIUlonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIWsl, IUJIaBJIEHWEe, KpUCTauIM3alnus (OTBEpICBaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOHOCT, KOHBEKIIHS, U3ITy4YEHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsioB, ACHCTBUS DJICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHUE, B3aUMOJCHUCTBUE MArHUTOB, JEUCTBUE
MarHUTHOTO TOJISI Ha TTPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHIYKIIHS)
[0 OIHCAHUID MX XapAaKTEPHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOITUX JaHHOE (U3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WUYECKUX  SIBJICHUU B
OKpYXKaloleM MHpE, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHDKEHWE M KaNWUIIPHBIE SBICHHS B IPUPOJE,
KpUCTAJUIbI B mpupoze, usiydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JJIEKTPUUECKHEe
saBJeHUsI B aTMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Japedd Mot0COB, pOJdb MAarHUTHOTO MOJIS JUISl KU3HU Ha
3emiie, MOJSPHOE CUSIHUE, IPU STOM MEPEBOJINTH NMPAKTUYECKYIO 3a1a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpH3HAKH) (HU3UYECKUX
SIBJICHUI;

OMUCHIBATh U3YYECHHBIE CBOMCTBA T U (PU3MUECKUE SIBICHUS, UCTIOJb3Ys
(¢uzmyeckre BEeJIWYMHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, yJieJbHAas TEIUIOEMKOCTh BEIECTBA, VyJAEJlbHAs TEIUIOTa
IJIaBJICHUsI, yJAENIbHAs TEIUIoTa MapooOpa3oBaHMs, yAe/IbHAas TEIUIoTa
CrOpaHusi TOIUIMBA, KOA(PPUIUEHT TOJIE3HOTO [JEWUCTBUS TEIUIOBOM



MAIllHbI, OTHOCUTEJIbHASI BIIAXXHOCTh BO31yXd, JJIEKTPUYECKUM 3apsih,
CUJa TOKa, JJIEKTPUYECKOE HAIPSHKEHHE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAETbHOE  CONpPOTHBIEHHWE  BemlecTBa, paboTa U MOIIHOCTb
AJIEKTPUYECKOTO  TOKa), TpU ONHCAHMM TPaBUWIbHO  TPAaKTOBAThH
(bu3HYeCKUl CMBICI UCIOJIb3yeMbIX BEJIMYUH, 0003HAYCHUS M €IUHUIIBI
bu3nyecKux BENIUYUH, HAXOAUTh (HOPMYIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3nYecKyr0 BEIUMYMHY C JPYTUMHU BEJIUYMHAMU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA T, (PU3MYECKUE SIBICHHUS U TIPOLECCHI,
WCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUH
CTPOEHHUs BEIECTBA, MPUHLHUII CYNEPHO3UIMHU NOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa 11 yyacTKa LENH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHWs DJHEPrUM, MpPU HSTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIMChIBATh €r0 MAaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSICHATh (PU3NYECKUE NPOLECChl U CBOICTBA Tel, B TOM 4YHUCIIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTUYECKUX
1aroB ¢ omnopoil Ha 1-2 W3y4eHHBIX CBOWCTBA (U3MUECKUX SIBICHU,
(bu3HYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJauyd B 2—3 JEHUCTBHS, HCIOJb3Yys 3aKOHBl H
dbopmybl, CBsi3bIBaIONIME (DU3MYECKHME BEJIMYMHBI: HAa OCHOBE aHaIu3a
YCJIOBUSI 3a/ladyd 3alMChIBATh KPAaTKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUIsl pEeLIeHUsA 3aJaud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HeoOXoAuMble JUIsi €€ peuieHus, NPOBOAUTh pPacyéThl U CPaBHUBATH
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMH JIAHHBIMU;
pacro3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PEIIUTh MpPU MOMOIIU
(bu3MYEeCKUX METOJOB, HCIOJb3Ysl ONHCAHUE HCCIICIOBAHUSA, BBIACIATH
MIPOBEPSEMOE  MPEIIOJNIOKEHUE, OLEHUBATh IPABWIBHOCTh MOPSIKA
IIPOBEJICHUSI UCCIIEI0OBAHUSA, IE€JaTh BBIBOIBI;

MPOBOJUTh OMBITHI IO HAOMIONECHUIO (PUBMYECKUX SBJICHUA WM
(bu3HYecKuX CBOMCTB Tel (KanWUISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUM OT LBETa H3Iy4aromei (MoTomaroleil)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJABI OT TEMIEPATYPbl KUIAKOCTU U
IUIOIAAN €€ TIOBEPXHOCTH, DJJEKTpHU3alMs Tel W B3aUMOJCUCTBHE
DIEKTPUYECKUX  3apsA0B, B3aWMOJCHCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3yaJM3allisl MAarHUTHBIX IIOJE€H ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TIOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,



CBOMCTBA DJEKTPOJABUTATENSl MOCTOSHHOTO TOKa): (OpMYIHpPOBaATh
poBepsieMble MPEANONI0KEHHS, COOMPAaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py10BaHUsl, ONUCHIBATh XOJI ONbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIOJIHATh ~ NPsAMBIE  WU3MEPEHUS  TEMIEpaTypbl, OTHOCUTEJIBHON
BJIQXXHOCTU BO3/JyXa, CHJIbl TOKa, HANPSKEHUS C MCHOJIb30BAHHEM
aHaJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
PEe3yIbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHOM MTOTPEITHOCTH;
IPOBOAMTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMUYHUHBI OT
Ipyrod ¢  HCHOJB30BaHUEM  MPSIMBIX  HM3MEpPEHUN  (3aBUCUMOCTD
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBIL, IUIOMAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOAHUKA, CHJIBI TOKA,
UAYIIEro 4Yepe3 MPOBOAHMK, OT HANOpsDKEHWS Ha  [POBOJHUKE,
UCCIIEIOBAHUE TMOCJIEAOBATEIBHOIO U  MAPAIUIEIBHOTO COEAUHEHUM
MPOBOJIHUKOB): IJIAHUPOBATh HCCIEJOBaHUE, COOUPATh YCTAaHOBKY M
BBINIOJIHATh W3MEPEHHUs], Cleays NPeIJIO)KEeHHOMY IUIaHy, (DUKCUPOBATH
pe3ynabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHJAE TaOnMIl U TpaduKoB,
JenaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIIEA0BaHNUS,

MPOBOJIUTH KOCBEHHBbIE HW3MEpPEHUs] (PU3NYECKUX BEIWYUH (yIeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIECHUWE MPOBOAHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIENysl MPEIIOKEHHON MHCTPYKLIHMH, U
BBIYUCIISITh 3HAYEHUE BEJINYMHBIL;

coOI01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaToOpHBIM
000opy10BaHUEM;

XapaKTepu30BaTh MNPHUHLMMBL  JACHCTBUS HW3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HMX oOnucaHus (B TOM YHUCIE:
CUCTEMa OTOIUICHMSI JOMOB, TMTPOMETp, MapoBas TypOWHa, aMIlepMeTp,
BOJIBTMETP, CUETUYHMK DJIEKTPUUYECKOW HHEPTHH, 3JIEKTPOOCBETUTEIIbHbBIC
npUOOPHI, HarpeBaTeNIbHbIE NEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
MPEIOXPAHUTEIH, ANEKTPOMATHUT, JIEKTPOJBUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMS O CBOMCTBAX (PUBMYECKUX SIBJICHUU U HEOOXOJMMBIE
¢bu3nUeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbIE
npuboOpel MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUraTedb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMbI 3JIEKTPUUYECKUX
Lemnel ¢ NociaeA0BaTeNIbHBIM U MMAPAJUICIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUEHUS SJIEMEHTOB AJIEKTPUUECKHUX LIETIEH;



NPUBOAWTH  MpUMEPHl  (HAXOAWUTh  HWH(DOpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (M3MYECKUX 3HAHUNW B TOBCETHEBHOU
KU3HU JJIs1 oOecrieueHus 6€30MacHOCTH TP OOpallleHnH ¢ MpubopaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO TTOBEACHUS B OKPYXKAIOIEH CPeJIe;

OCYIIECTBJIATh TOUCK HHPOpMamu (U3HUECKOTO COJACpPKAHUSI B
NuTepHere, Ha OCHOBE HMMEKOUIMXCA 3HAHUM H IIYTEM CpPaBHEHHUS
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIJCISATH  HMH(POPMAILIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MM MOXKET OBITh HEJJOCTOBEPHOM;
UCII0JIb30BATh MPHU BBITIOJIHEHUHN y4E€OHBIX 3aJaHUil HAYYHO-TIOMYJSPHYIO
TUTEPATypy (PUBNYECKOTO COJEp)KaHHs, CIPABOYHBIE MaTEpPHUAbI,
pecypchl cetu MaTepHeT, BiageTs mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHMS,
0600mass uHOpPMAIMIO U3 HECKOJBKMX HCTOYHUKOB (PU3HUECKOTO
colepkaHusi, B TOM 4YHCJE€ MYOJIMYHO TPEACTABIATh pPE3yJIbTaThl
MPOEKTHOM WJIM HCCIIEIOBATEIBCKON JIEATENbHOCTH, MPU 3TOM T'PAaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (QU3UKH,
COMPOBOXK/IaTh BHICTYIVICHUE MTPE3CHTAIINEH;

IPU  BBHITIOJHEHWH YYEOHBIX TIPOEKTOB M WCCIICIOBAHUN (PH3NICCKUX
MPOIECCOB paclpeeNiaiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 3a/1a4aMH, CJICAUTH 32 BBIMIOJHEHUEM IUIaHa JEUCTBUM U
KOPPEKTUPOBATh €ro, aJIecKBaTHO OILICHUBaTh COOCTBEHHBIH BKJIAI B
JCATEIBHOCTD TPYIIIHI, BRICTPAUBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yueHust B 9 kiaacce npeJMeTHbIE Pe3yJibTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKCHUS, aedopmarius
(ympyrasi, mjgacThuyeckasi), TpPEHUE, LEHTPOCTPEMHUTEIILHOE YCKOPEHUE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
HEHTpP TsDKECTH TBEPIIOTO Teja, paBHOBECHE, MEXaHUYECKUEe KojeOaHusi U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, O3JEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JaJbHO30PKOCTb,
CIIEKTPbl UCITYCKAaHUS U TOTJIONIEHU, aibda, 6eTa- U raMma-u3Iy4eHus,
W30TOIIbI, SiZIEPHAsi SHEPTeTHKA;

paznuuath SIBJICHUSA (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOJUHEHHOE
JBIDKCHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE ABWIKEHHE, CBOOOJHOE
MaJIcHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJl, pEaKTUBHOE JBHKEHHE, KOJeOaTeIhbHOE IBIDKCHHE (3aTyXalollue U
BBIHYKJICHHBIC KOJIeOaHUs), PE30HAHC, BOJTHOBOC ABIIKCHHE, OTPaKCHHUE
3ByKa, MPSAMOJIMHEHMHOE PACIPOCTPAHECHUE, OTPAXKECHUE W IPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKCHHUE CBETA, Pa3JI0KEHUE OCJIOro CBEeTa B
CIICKTP M CJOXKEHHE CIEKTPaJbHBIX I1IBETOB, JUCIEPCHUSl CBETA,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BO3ZHUKHOBCHHUE JIMHEWNYATOrO CIIEKTpa
W3JIyUYEHHSI) TI0 OTTMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHWE M3YYCHHBIX (DU3WYECKUX  SIBJICHUNA B
OKpYy)KarolieM Mupe (B TOM uucie (puznueckue sBJICHUS B MPUPOJE:
MIPUJIMBBI U OTJIMBBI, JIBUKEHHE TUIaHET COTHEYHOM CUCTEMBI, PpEaKTHBHOE
JIBVWKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATUE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICCHUE, CEUCMUYECKHE BOJIHBI, I[yHAMH, 0JXO, I[BETa TE,
ONTUYECKHE SBJICHUS B TPUPOJE, OHMOJOTHYECKOe ICHUCTBHUE BHUAUMOTO,
yIbTPaUOIECTOBOIO W PEHTICHOBCKOTO H3JIyUYCHHH, €CTECTBEHHBIM
paguoaKTHUBHBIN (DOH, KOCMHUYECKHE JYy4Yd, PaTUOAKTHBHOE H3IIyUCHHUE
NPUPOJHBIX MHHEPAIOB, JCWCTBUE PAJAUOAKTUBHBIX HW3JYYCHUH Ha
OpraHu3M 4YeJIOBEKa), MPH OTOM IEPEBOJUTH IMPAKTHUYECKYIO 3a/1adyy B
y4eOHYI0, BBIJICIIATh CYIICCTBEHHBbIE CBOMCTBA (MpHU3HAKH) (HU3UUYECKUX
SIBIICHUIM;

OMUCHIBATh U3YYECHHBIE CBOMCTBA T U (PU3UUECKUE SIBJICHUS, UCTIOJb3Ys
dbuzndyeckre BEIMYMHBI (CpPEeJHSSI M MIHOBEHHAas CKOPOCTh Tella IIpH
HEPAaBHOMEPHOM JBUKCHUHU, YCKOPEHHME, IEPEMEIICHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHHUS, CUJA YIOPYrOCTH, CHUJIA TSIKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJICHUs, BEC TeJla, HMMIIYJbC TeJila, HUMIIYJIbC CHIIBI,
MEXaHuueckas pabdoTa M MOUIHOCTb, MOTEHIMAJbHASI DHEPrus Teua,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIMAJIbHAS DHEPTUSA CKATOM
NPYXXKUHBI, KUHETUYECKAS DHHEPrus, IIOJHASA MEXAHUYECKas DSHEPrus,
MEepUOJ M YacToTa KoJieOaHUM, JUTMHA BOJIHBI, T(POMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeb MPEIOMJICHUS CPEbl), MPU OMUCAHUU
MPaBWIbHO TPAKTOBaTh (DU3UYECKUI CMBICI HCIOJIb3yEeMbIX BEJIUYUH,
0003Ha4YeHUsI W E€IUHUIIBI (U3UYECKUX BEJIMYUH, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIOIIUE JIAHHYIO (PU3NUYECKYIO0 BEIUYUHY C JIPYTMMHU BEIUYHMHAMU,
CTPOUTH TpaPUKHU U3YYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYMH;
XapaKkTepu30BaTh CBOWCTBA TeJ, (U3UYECKHE SBJICHUS U TMPOLECCHI,
HCTIONB3YSl 3aKOH COXPAaHEHUs JHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHUS,
MPUHIUIT CYNEPIO3ULUNA CHUJI, TMPHUHUIWAN OTHOCHUTENBHOCTH [anumnes,
3aKOHbl HBIOTOHA, 3aKOH COXpPAHEHUS HMITYJIbCa, 3aKOHbI OTPAKEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apPsAI0BOTO U MACCOBOTO YUCET



IOpU SACPHBIX PEAKIUSAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €0 MaTEMAaTHUECKOE BBIPAXKECHUE;

OOBSCHATh (PU3NYECKUE NPOLECChl U CBOICTBA Tel, B TOM 4YHCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIIATH
NPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpoi Ha 2—3 W3Y4YEHHBIX CBOWCTBA (M3MUECKUX SBICHUM,
(bu3nYecKuX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3amaud  (omMparomuyecs Ha cucteMy u3  2-3
yYpaBHEHUI), UCTIOb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIONIUE (DHU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBHUS 3aJayd 3alUChIBaTh KPaTKOE
yCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM U30BITOUHBIE JTAaHHBIEC, BHIOMPATH
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJIsl PEUICHMsI, TPOBOJUTH PacUEThl U
OLICHUBATh PEATMCTHUYHOCTh IMOJYYEHHOTO 3HAaY€HUsA (PU3MUECKOU
BEJINYMHBIL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEIINTh MPU TOMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3ys ONHCAHHE HCCIEIOBaHUS, BBIACIATH
MpoBepsieMOe  MPEANOJI0KEHUEe, OICHUBATh MPABMWIBHOCTD MOPSIKA
MPOBEJCHUS]  UCCJCAOBAaHMs, JIeJaTh  BBIBOJIBI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOJCHUIN U ONIBITOB;

OPOBOAWTH OMBITHI TO HAOMIOACHWIO (PU3UYECKUX SBICHUM WM
(bu3nUecKux CBOMCTB Ten (M3ydyeHUe BTOpPOro 3akoHa HbioTOHA, 3akoHA
COXpaHEHUsl JHEPTrUU, 3aBUCUMOCTH TMepuoja KoyieOaHUW MPY>KUHHOTO
MasTHUKA OT Macchl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMILTUTYbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEIHOE PaCIIPOCTPAaHEHUE CBETA,
pasnokeHue 0enoro cBera B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajle M CBOMCTB HM300paXeHWs IMpeaMeTa B COOMparoIiei
JMH3e, HAOJIOJIEHUE CIUIOMIHBIX U JIMHEHYAThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 HW30bITOYHOro Habopa
o0opyJoBaHuUsl, ONWUCHIBAaTh XOJ  OMNbITa U  €ro  pe3yJbTaThl,
dhopMyIHpoOBaTh BHIBO/IBI,

MPOBOANTH NPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX M3MEPEHUH, Ompeensis
CpelHee 3HAaYeHUE U3MepsAeMOl BelIMUMHBI ((OKYCHOE pacCTOsHUE
coOuparomeid JMH3bl), OOOCHOBBIBATH BBIOOp cHoOco0a U3MEpEHUs
(M3MepUTeNbHOr0 IPUdopa);

MPOBOJIUTh MCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3NYECKHX BEIMYHUH C
UCIIOJIb30BaHUEM MPSIMBIX HM3MEPEHUH (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIKEHUM 0O€3 HadyalbHOM CKOPOCTH, Mepuoja
KOoJe0aHUN MaTeMaTHYEeCKOTO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTPa)K€HUs CBETa OT YIVIa MAJICHHUS M YIJa NPEeJOMIICHHs OT yrja



NajJieHus): IUIAHUPOBAaTh HCCIEJIOBAaHUE, CaMOCTOSTENIbHO COOUpaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJabTaThl TMOJYYEHHOH 3aBUCUMOCTHU
(GbU3MYECKUX BEIMYMH B BUJIE TAOMWIl W rpadUKOB, JIeJaTh BBIBOJBI I10
pe3yJbTaTaM UCCIICIOBAHUS;

POBOJUTh KOCBEHHbIE HW3MEpPEHUsS (PU3NYECKUX BEIWYUH (CpemHsis
CKOpPOCTb M YCKOpPEHHE Tejla NpU pPaBHOYCKOPEHHOM JBH)KCHHUHU,
YCKOpPEHHE CBOOOJHOTO MaJeHUs, >KECTKOCTh MPY>KUHBI, KOADPHUIMEHT
TPEHUSl CKOJBXKEHUS, MEXaHW4eckas paboTa M MOIIHOCTh, YacTOTa M
nepuoJ; KosieOaHW MaTeMaTUYeCKOro U MPYXKUHHOTO MAasiTHUKOB,
onTHYecKas Ccuia coOuparonieil JIMH3bL, PAAUOAKTUBHBIN  (OH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOMpaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY M
BBITIOJIHATh U3MEPEHUS, CIEIys MPEIIOKEHHON UHCTPYKIIMH, BHIYUCIIATH
3HAYEHUE BEJIMUMHBI U aHATU3UPOBATH MOJIYYCHHBIE PE3yJIbTaThl C yYETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHHIA;

COOJIO/IaTh MpaBMiIa TEXHUKU OE30MMaCHOCTH MPpHU paboTe ¢ 1abopaToOpHBIM
000py1I0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKA HW3YYEHHBIX (DU3UUYECKUX MOJIENei:
MaTepuaibHasi TOYKa, abCOIIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/IpPa;

XapaKkTepu30BaTh MPUHIMIBI JEUCTBUS HM3YYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX omnucaHus (B TOM 4YHUCIE:
CIOUAOMETp, NATYMKU TOJOKEHHS, PACCTOSHHUS U YCKOPEHHUs, pakeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibCoHa), HCHONB3ys 3HAHUA O
CBOMCTBaXx (PU3MYECKUX SBJICHUH M  HEOOXOauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUYECKUX IPOIECCOB
OpU pPEIICHUH Yy4eOHO-TIPAKTUYECKUX 3a/Jad, ONTHUYECKHE CXEMBbI s
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie U COOMparoLeH JIMH3E;
NPUBOAUTH  TNpUMEpPHl  (HAXOAUTh  HH(OpMaALMIO O  TIpHUMEpax)
MPAKTUYECKOTO HWCIMOJIb30BaHUs (PU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU 17151 oOecriedeHnss 0€30MacHOCTH TpU oOpalieHnu ¢ mpudopaMu u
TEXHHYECKUMHU YyCTPOMCTBAMH, COXPAHECHHUS 3JI0POBbS W COOIIOACHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHSI B OKPYKAIOIIEH cpeie;

OCYIIECTBIISITh TOUCK HHPOpMAIUM  (PU3NYECKOTO COJACpKaHUSA B
HuTepHeTe, caMOCTOATEIHHO (OPMYIUPYS MOUCKOBBINA 3allpOC, HAXOAUTh



MyTH OMpPEACIICHUS TOCTOBEPHOCTH MOJYYCHHONW MH(OpMAIMK HA OCHOBE
UMEIOIIUXCS 3HAHUU U IOTIOJTHUTEIbHBIX UCTOYHHUKOB,;

MCITIOJIB30BATh MPHU BBITIOJHEHUH yUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
TUTEPATypy (PU3UYECKOrOo  COJEp)KaHHs, CIPABOYHBIE MaTEpHUAbI,
pecypchl cetu MHTEpHET, BIajeTh MpuéMaMi KOHCIICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIUY U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha OCHOBE
uHOpMAIMU W3 HECKOJbKMX HMCTOYHUKOB (PU3UUYECKOTO COJIEp KaHMUs,
MyOJIMYHO TPECTABIATh PE3YJIbTAThI MPOSKTHOM WM UCCIIEIOBATEIbCKON
ACSITENTPHOCTH, TIPH 3TOM TPaMOTHO  WCIOJB30BaTh  HM3yYEHHBIN
MOHATUUHBIA amnmapar W3y4yaeMoro paszfena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHWE TMpe3eHTaleil ¢ y4€ToM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunvecTBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
Kourpoabubie IIpakTHyeckue
n/n NMPOrpaMmbl Bcero o0pa3oBarte/ibHbIE
padoTsbl padoTsbl
pecypcsl
Pa3nen 1. ®@usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
bu6nuoreka LIOK
1.1 o - 2
M3Ha - HayKa o fipupone https://m.edsoo.ru/7f416194
Bbubnuoreka LIOK
1.2 o 2 1
FISHHACCIHE BETHAMHBL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EctecTBeHHOHA i METOJT TIO3HA 2 1
TECTRCHHOHAYTHBIN METOA HOSHAMI https://m.edso0o.ru/7f416194
Hroro mo pazaeny 6
Paspnea 2. IlepBoHayanbHbIe CBeACHHS 0 CTPOCHHH BellleCTBA
bu6nmmorexa [IOK
2.1 1
Crpoetiue peliiectsa https://m.edso00.ru/7f416194
59 JIBMyKeHHE 1 B3aMOACHCTBHE YaCTHUII 5 1 bubmuorexka [JOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
FPETATHHE COCTORHHUA BemecTRa https://m.edsoo.ru/7f416194
Uroro no pazaeny )
Pa3nen 3. JIBu:keHue u B3auMo/ieiicTBHE TeJl
bu6nmoreka [IOK
3.1 M 3
CXAMMHCCROE ABHACHHC https://m.eds00.ru/7f416194
3.2 WNuepuusi, Macca, IIOTHOCTh 4 1 bu6nuoreka [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

Bbubnuoreka [IOK

3.3 Crura. Bzt cun 14 2 https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3pnen 4. /laBiieHue TBEPABIX TeJl, )KHAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaua naBneHust TBEpAbIMU 3 bubmuoreka [JOK
' TeJIaMH, KUJKOCTIMH M Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBIeHHE KHAKOCTH > https://m.edsoo.ru/7f416194
Bbubnuoreka LIOK
4.3 ATmocepHoe aBienne 6 https://m.edso00.ru/7f416194
44 JlelicTBHE KUIKOCTH U Ta3a HA TIOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Pa3nen 5. Pabora 1 MOIHOCTD. JHEpPIus
bu6nuoreka LIOK
51 Pabora u MomsoCTS 3 ! https://m.edsoo.ru/7f416194
bubmuoreka [JOK
2 IT 1
> POCTRIC MEXATHIMBI > https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
. M 4 1
53 eXaHmHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazaeny 12
PeszepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



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 KVIACC

Kosan4yecTBo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3iesioB U TeM nudpoBbie
Ne ni/mm P Kourpoubnbie IIpakTHyeckue (upp )
NPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoTsbl padoTshl
pecypcebl
Pazgea 1. TenioBblie IBJIEHUSA
. bu6nmoreka [IOK
11 CTpocHHe 1 CBOHCTBA BeLIeCTBA ! https://m.edsoo.ru/7f4181ce
bu6nunoreka LIOK
1.2 T 21 1
CIIOBBIE POHECCRT > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pazneun 2. DiekTpuyeckue ¥ MArHUTHbBIE SIBJICHUS
21 DneKTpuuecKue 3apsabl. 3apsHKeHHBIE Tela 7 1 bu6nunoreka LIOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
2.2 IT i i 2 2 7
OCTOSHHRI SICKTPHHCCHII TOK 0 https://m.edsoo.ru/7f4181ce
Bbubnunoreka LIOK
23 MarHuTHIC SBICHHS 6 ! 15 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 C) 4
HICKTPOMATHITTHAA HHAYIHIA https://m.eds0o.ru/7f4181ce
Hroro 1o pazneny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 4 14.5



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 KVIACC

Kosan4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBanue pa3aejoB U TeEM nudpoBbie
Ne ni/mm P Kourpoubnbie IIpakTHyeckue (upp )
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoTshl
pecypchl
Pa3zgen 1. Mexann4yeckue siBJICHUS
11 MexaHndeckoe IBUKEHHUE U CIIOCOOBI €0 10 1 bu6mmorexa [IOK
' OnMCcaHus https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B % 20 1 3
SAUMOAICHCTRHC T https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 3 10 3
AKOTB! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pazgen 2. Mexannyeckune KoJIe0aHUA M BOJHBI
bubnuoreka [{OK
2.1 M o 7 3
CXAHITHCECIUE KOTCOAHIA https://m.edsoo.ru/7f41a4a6
Bbubnunoreka LIOK
2.2 M .3 8 1 3
CXAHITHECIUE BOTIHEL SBYI https://m.edsoo.ru/7f41a4a6
Uroro mo pazaeny 15
Pazjen 3. DileKTPOMATHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMArHuTHOE TOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pazgea 4. CBeToBbIe IBJICHUSA
4.1 3aKOHBI pacIpoOCTpaHEHHUS CBETa 6 2 bubmoreka [JOK



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

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

bubnunoreka LIOK
4.2 JIuH3BI ¥ oNTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
Bubnunoreka LIOK
4. P 2
3 a3nokeHue 0eIoro cBeTa B CIEKTP 3 htts://m.edsoo.ru/7fA1ada6
Hroro no pasneny 15
Pazngen 5. KBanToBble siBJIeHUS
bubmuorexa [{OK
1 nu 4 1
5 CIIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts://m.edsoo.ru/7fA1a4a6
bu6mmorexa [IOK
5.2 C 6 1
TPOCITHE STOMHOTO Alpa https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
5.3 A 7 1
ACPHEIC pedidint https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3pnen 6. IloBTopuTtenbHO-00001a01IHIE MOAY.Ib
6.1 [ToBTOpEeHME M 0000IIEHNE COACPIKAHUS 9 9 bubmuoteka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo 4acos JIeKTPOHHbIE

Ne Hara nudposbie
Tema ypoka Kourpoabnubie IIpakruyeckue
n/n Bcero u3ydeHHss  00pa3oBaTe/bHbIE

padoTbl padoThI pecypeaI

®usuka — HayKa O MPHUPOJIE.
SBnenus npupoasl. Gusndeckre 1
SIBJICHUS

MexaHu4decKkue, TEILUIOBEIE,
3JIEKTPUYECKHUE, MAaTHUTHBIE, 1
CBETOBBIC, 3BYKOBBIC SIBIICHUS

dusznuecKkue BEITUUMNHBI U UX
U3MEpEeHHe

VYpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TOMOILN
HUJKOCTHOTO TEPMOMETpPA U JaTUUKa
TeMneparypol"

Kak ¢usuka u npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.

N bubnmmoreka [IOK
EcTecTBeHHOHAYYHBIN METOT 1

https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanne GU3NYECKUX
SIBJICHUHN C IIOMOIILIO MOJEIEH

VYpoxk-uccienoanue "[IpoBepka
TUIIOTE3bI: 1aTbHOCTD MOJETA MIApHKa,
IYIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJIble BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. ONbITHI,

bubmmorexa [IOK

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBUM>KeHMe YacTHUIl BElIecTBa bubmmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypok-uccinenoanue «OnbIThI 110
9 HaAOJIOACHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anMocBs3b MEKy CBOMCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuotexa [HOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI
Mexanndueckoe OBIMKEHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LOK
https://m.edsoo.ru/ff0a05c6
JBUKCHHE
bu6mmoreka [IOK
13 CropocTs. EMHHLEL cKopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHH IBH>KCHUS bubmmorexa LOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3aKoH UHEPIHUH.
15 BSaIfMOI[eﬁCTBHe TerKaK MpUYUHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHXKEHHUS Tell
16 [InoTHOCTB BemiecTBa. Pacuer Macchr bubmuoreka [JOK
U o0beMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpezneneHue



https://m.edsoo.ru/ff09fe0a
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
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBépI[Ol"O TCIa»

Pemenue 3agaq mo reme "InoTHOCTE

bu6mmoreka [IOK

18 BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCcTHKa
19 B3auMozeiicTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «M3ydueHue
20 3aBUCHUMOCTH PACTSKCHHS
(mepopmarnuu) Ipy>KUHBI OT
IIPUJIOKEHHON CUIIBD»
21 SBnenue Tarorenus. Cuma TSOKECTH
CBsI3b MKy CHIION TSKECTH U
22 Maccoii Tena. Bec Tena. Pemenne bubmmorexa LOK
https://m.edsoo.ru/ff0al778
3agay no teme "Cuia Ttsoxkecta"”
93 Cuia TshKeCTH Ha APYTUX IIaHeTax. bubnuotexa [HOK
®u3nUecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepettite ciut. JlutamomeTp https://m.edsoo.ru/ff0al8cc
bu6nuoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue IByX CUJI, HAIIPaBJICHHBIX
26 110 OJTHOU TPSIMOH. bubmorexa [JOK
. https://m.edsoo.ru/ff0ala70
PaBHOpElicTBYIOIIASA CHIT
97 Pemenue 3agau no reme
"PaBHOnelicTBYIOMIAS CHT”
28 TpeHue CKONIbKEHNS U TPEHUE MTOKOSI. bubnmoreka [JOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHas pabora «3ydyeHue bubmuoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CUJIbI TPEHUS
CKOJIb)KEHUS OT CUJIbI IABJIEHUS U
XapakTepa CONMPUKACAIOLIUXCS
IMOBEPXHOCTEW»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha OIIPCACIICHUC

30 PaBHOJAECUCTBYIOLIEN CHJIbI
Pemenne 3aga4 mo remam: «Bec

31 tenay, «I'paduueckoe n3oOpakxeHHE bubanorexa [JOK
cuy, «Cuisly, «PaBHOAEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonrtponsHas pabora o Temam:
«MexaHnueckoe JBIKeHHe», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padmyeckoe n300paskeHHUE CHI»,
«Cubn»

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuorexa HOK
YBEITUYEHMS TaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3za. 3aBUCUMOCTD

34 JaBJIEHUS ra3a oT 00bEMa, bubnnorexa [IOK

https://m.edso0.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua maBieHUs TBEPABIMU
35 TGHI;I\:[[II/I, )I(IfI[I[KOCTSIMI/I u I;;[BaMI/I. 3akoH bubnmorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUIAKOCTH U Tase, bubnmnorexa [JOK
BEI3BAHHOE JEHUCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no reme «/laBnenue B bubmuoreka [JOK
JKHIKOCTH U rase. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826

38 CooOrmarommecs cocyabl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bu6nuoreka [JOK

39 I'maopasnuueckuii mpecc
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. IlopuHeBon
JKUJIKOCTHBIN HAacoC
Atmocdepa 3eminu. [Ipuunnsl
CVIIIECTBOBAHUSA BO3AYIIHOU
41 0?:10111(1/1 3emMitu 3:[]3};/ICI/IMOCTB bubnmorexa [IOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO IaBJICHUSI OT BBHICOTHI
HaJl ypOBHEM MOPS
bu6mmorexa [IOK
42 Bec Bo3nyxa. ATmMocdepHoe naBiieHHE
BOSAYX T™OChEpHOC AaBicHn https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro JaBICHUS. bubnnorexa HOK
Oneit Toppuuennmn https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHUA OT BBICOTHI HA, OBHEM bubmorexa LOK
a AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bubmuorexa [JOK
JIABJICHHE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agad mo reme
"AtmochepHoe naBieHue"
JleicTBHE KUIKOCTH M T'a3a Ha
47 oor €HHOE B HUX TEJO Bubmaorexa ITOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumesioBa cuia
JlaGopaTtopHas pabota «OmnpeaeneHne
48 BBITAIKMBAOIICH CHJIBI, bubmuoreka [JOK

)ICI\;ICTBYIOH.ICI\/’I Ha TEJIO, IIOTPY>KCHHOC
B XXUJIKOCTb»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlaboparopHas paboTa 1o Teme
«MccnenoBanue 3aBUCHMOCTH Beca
TeNa B BOJIE OT 00BhEMA MOTPYKEHHOM
B )KMJKOCTb YaCTH TEIa»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

[InaBanue Ten

bubmmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoHcTpyHnpoBaHue apeomMeTpa Win
KOHCTPYHUPOBAHHUE JIOJKUA U
ompeneneHue e€ rpy30noa-EMHOCTH"

52

53

Pemenue 3agay mo remam: «Il1aBanue
cynoB. Bo3nyxomiaBaHuey,
«/laBreHne TBEpBIX TEIN, KUIKOCTEH
H Ta30B»

Mexannueckast pabota

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

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

Momnocts. EquHANEI MONITHOCTH

VYpok-uccnenosanue "Pacyér
MOITHOCTH, Pa3BUBAEMOH IIPH
noxbEMe 1o jgecTHure"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

IIpocTsie MexaHu3MBbl. Phruar.
PaBHOBecue cuit Ha ppruare

57

Konrtponbnas pabora o teme
«/laBiIeHHE TBEPABIX TEI, JKUAKOCTEN
u ra3oBy / Beepoccwuiickas
npoBepoyHas pabora

58

Peseprublit ypok. Pabota ¢ Tekctamu
1o Teme «/laBnenue TBEpABIX T,

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUAKOCTeH U razoBy» / Beepoccuiickas
MpoBepoyHas pabora

59

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTopHnas pabota
«MccnenoBanue yciioBHii paBHOBECHS
pbIdyara

0.5

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

60

61

Pemenue 3agayd mo reme «Y CI0BUI
pPaBHOBECHS pblyara

Koaddunment monesnoro neicTBust
Mexanu3Ma. Jlabopartopnas pabora
«H3mepenne KI1/] HaknoHHOM
TUTOCKOCTI

0.5

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

62

Pemenue 3agau no reme "Pabora,
MorHocTb, KITI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckast Heprusi.
Kunernueckas v noTeHIMaIbHAas
SHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPIrUun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 10 TEME
"OKCcepUMEHTAIBHOE ONpPEIeTICHUE
W3MEHEHHUs KUHETUYECKOW 1
MOTEHIMATBHON SHEPTUU TIPU
CKATBhIBAHUM TE€JIA TI0O HAKJIOHHOU
miockocty"

66

Kontposnbnas paboTa nmo teme
«PaboTa 1 MOIIHOCTb. DHEPIUs»

67

PesepBHbIit ypok. Pabora ¢ TekcTamu

Bbubnuoreka [JOK



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

o TeMe "MexaHnuyeckoe aBmxkeHue"

Peseprubrit ypok. Paborta ¢ Tekctamu
68 o teMe "Padborta. MOIITHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68

12

https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara g poBLIe
Tema ypoka Kourpoabubie IIpakTunuyeckue bp
n/n Bcero H3ydeHusi oOpa3zoBaTeibHbIE
padoTsbl padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETUYECKOM TEOPHUHU U UX OILITHBIE 1 bubmmorexa LOK
P https://m.edsoo.ru/ff0a5256
MOATBEPIKICHUS
2 Macca u pazMep aToOMOB U MOJIEKYII 1
3 Mopenu TBEp0TO, KUJKOTO U 1 bu6mmorexa [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHE CBOMCTB TBEPAOTO,
4 YKUIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIECTBA HA OCHOBE MOJI0KEHUHI
MOJICKYJISIPHO-KUHETUYECKOM Teopun
bu6mmorexa [IOK
5 Kpucrammmueckrue u amopbHBIE TEla 1
P pb https://m.edsoo.ru/ff0a5800
5 CmaunBaHHUE U KalUUISIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciIupeHne U CKATUE 1 bubmorexa LOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsI3b TEMIIEpPaATypPhI CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
YACTHI]
9 Buytpennss sneprus. CriocoOsl 1 bu6numoreka [JOK
WU3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 bu6nuoreka [JOK



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
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

VYpoxk-koHpepenuus "[Ipakruyeckoe
MCII0JIb30BAaHUE TEIIOBBIX CBOWCTB

bubmuorexa [JOK

1 BEILIECTB U MATEPHUAJIOB B LEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonuuaecTBo TeminoTel. Y nenbHas bubmuoreka [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OanaHca. bubnmnoreka [JOK
TennooOMeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabota

14 "UccnenoBaHue IBICHUS bu6nuoreka [JOK
TETIO0OMEHA TIPU CMEIITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BoAbI"
Pacuer konuyecTBa TEIIIOTHI,

15 HE0OXOMMOTO JIJIsi HAarpEeBaHUS Tesa
Y BBIICIIIEMOTO UM MPU OXJIAXKICHUU

16 JlaGopatopHas pabora "OnpezneneHue bu6nmoreka [IOK
yIEJIbHON TEMI0EMKOCTH BeriecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeJbHas TEIIoTa bubnnorexa HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[LnaBnenue u oTBEpACBaHUE

18 KPHUCTAJUIMYECKUX TEN. Y AeIbHAs buGnnorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA MJIABICHUS

19 JlaGopatopHas pabora "OnpezneneHue bu6nuoreka [IOK
yEJIbHON TEIUIOTHI TUIABJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBaHue U KOHJEHCAIHSL. bubnmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas Teriora bubnmmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHCHCAIIHH.
3aBUCUMOCTb TEMIIEPATyPhl KUIICHHS
0T aTMOC(EpPHOT0 AABICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabota "OnpeneneHue
OTHOCUTEILHOM BIAXKHOCTU BO3ayXxa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenne 3a/la4 Ha OIMPCACIICHUC
BJIA’KHOCTH BO3yXa

[TpuHIHIB pabOTHI TEMIOBHIX
neurareneii. [lapoBas TypOuHa.
JlBurarens BHYTPEHHETO CrOpaHUs

25

KII/I TerioBoro aBuraress.
TenoBbIe ABUTATENH U 3aIIATA
OKpYKaroLenl cpeibl

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpaHCHHA U IIPCBpALLICHUA
OHCPIUHr B TCIJIOBBIX IMPOLECCAX

27

[ToaroToBKa K KOHTPOJILHOM padboTe
o TeMe "TennoBele SIBICHUS.
M3MeHeHue arperatHbIX COCTOSIHUI
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KoHTposbHas pabora 1mo teme
"TerutoBble aBicHUA. I3MeHeHnE
arperaTHbIX COCTOSIHMI BemiecTa"

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

29

Onektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B

30

Ypok-nuccnenoBanue "IaeKTpU3aLusl
TN UHAYKIHUEH U IpU
CONPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

BzaumoneiictBue 3apAKCHHBIX TCII.

bu6mmorekxa [IOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpsieHHOCTb 3JIEKTPUUYECKOTO bubmmorexa [JOK
nosist. [IpuHuun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX T10JIEH
Hocurenu snexTpuueckux 3apsioB.
33 OneMeHTapHbIil 3apsaa. CTpoeHue
aToMa
34 [IpoBOAHUKY U IHUANEKTPUKH. 3aKOH bu6nmoreka [IOK
COXpPAaHEHUS IIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [HOK
CBOMCTB DJIIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBHUS €T0
36 cyimecTBoBaHus. cTOUHUKH brbmmorexa LOK
Y i https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKa
37 JleHcTBUS SIIEKTPUIECKOTO TOKa bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOTO MOJIS HA MPOBOIHUKHU 1
U AUDJIEKTpUKH"
DIEeKTPUYECKUM TOK B METAJLIaX, bubnmnoreka [JOK
39
JKUJIKOCTSIX | Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas 1ernb U €€ COCTaBHbIE
YacTH
Cuna toka. JlabopaTopHas pabota
" PaTopHaz b bubmuorexa [JOK
41 W3mepeHne u perynupoBaHUE CHUIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJeKTpUUECcKOe HapsHKEHHE.
Bonbt™merp. JIabopaTopHas pabota

bu6nmoreka [IOK

42 "M3MepeHne U peryinpoBaHie 05 https://m.edsoo.ru/ff0a9e14
HarnpskeHus"

43 ConpoTuBieHrEe IPOBOJAHUKA. bubnmoreka [JOK
VY 1es1bHOE CONPOTHBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHnas pabota "3aBUCHMOCTH

44 3JIEKTPUYECKOTO COMPOTHUBIICHUS 1 bubanorexa [JOK
IIPOBOJHUKA OT €T0 JUIMHBI, IUIOLAIN https://m.edsoo.ru/ff0aa738
MONEPEUHOr0 CeYeHUs1 U MaTepuana"
3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1718 yyacTka brbmmorexa LOK

https://m.edsoo.ru/ff0aa44a

Henu
JlaboparopHnas paboTa
"HccnenoBaHue 3aBUCUMOCTH CHIIbI

46 TOKa, UJIYILLEro Yepe3 pe3ucTop, oT 1 bubmorexa LHOK

https://m.edsoo.ru/ff0aa04e

COINPOTHUBIIEHUS PE3UCTOPA U
HanpspKeHUs: Ha pe3ucrope”

47 [locnenoBarensHOE U MapauIeIbHOE
COCTMHECHHUS TIPOBOJHUKOB
JlaboparopHnas pabota "IIpoBepka

48 IIPaBUJIA CJIOKEHUS HAIIPSDKEHUH TPU 1 bu6nuorexa [JOK
MOCJIEA0BATEIbHOM COCIMHEHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaboparopHnas pabota "IIpoBepka

49 IpaBUJIa JJIs CUJIBI TOKA IIPU 1 bu6mmorexa [IOK

napajuieIbHOM COEAMHEHUN
pe3ucropon"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3amau Ha MMPUMCHCHUC

bubmmorexa [IOK

50 3akoHa OMa JJ1d pa3sInyHOTO
VA P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TIPOBOIHUKOB
51 PaboTta 1 MOLTHOCTH 3JIEKTPHUUECKOTO bubmmorexa [JOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopuas padora "Onpeneienue
52 a60TpLI u I1:/10 IfOCTI/I DIIEK pnquKoro bubmmorexa [TOK
P Y B P https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuUecKue e U MOTpeOuTenu
53 DIIEKTPUUYECKON DHEPTUU B OBIT bubnnorexa LIOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTossHHBIE MAarHUTHI, X
B3aUMOJEHCTBHE
55 VYpok-uccinenoranue "M3yyenue bubmuorexa [JOK
IIOJIEH ITOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarautHoe nmosie. MargutHoe 1oJie
56 3eMIIH U ero 3HaYeHHE IS )KA3HU Ha bubmorexa LOK
a https://m.edsoo.ru/ff0acOba
3emite
[ToaroToBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSIIbl.
57 3apsoKeHHBIE TEa U UX bubmmorexa [TOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBus. I1oCcTOAHHBIN
3JIEKTPUYECKUNA TOK"
KonTtponsHas pabora o teme
"DeKTpUYECKUe 3apsiibl.
bu6mmorexa [IOK
58 3apsoKeHHBIE Tella U HX

B3auMoaencTBus. I1ocTOSHHBIHN
aeKkTpudecKkuid ToK" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
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/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

60

61

npoBepoyHas paboTa

Peseprublit ypok. Paborta ¢ Tekctamu
1o teme "[locTosTHHBIN
aJeKTpudecKuid ToK" / Beepoccuiickas
npoBepoyHas paborta

OnbIT Opctena. MarautHoe nose
AJIEKTPUIECKOTO TOKa MarHuTHoe
MoJie KaTyIIKU ¢ TOKOM

[IpumeHeHne 1eKTpOMarHuToB B
texHuke. JlJaboparopnas padora
"N3y4yeHue neicTBUSI MarHUTHOTO
0JIs1 HA POBOJIHUK C TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

63

64

DNEeKTPOJIBUraTeNb MOCTOSSHHOTO
ToKa. Mcnionb3oBanue
ANIEKTPOJIBUTATENICH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyrpoBaHue U U3ydeHue
paboTHI BJIEKTpoABUTATEIIS "

OmnpiTel @apanes. 3aKoH
AJICKTPOMArHUTHOW WHIYKITUH.
[IpaBuio Jlena

Onexrporenepatop. Criocoosbl
MOJTyYEHUS DJIEKTPUUECKON SHEPTUH.
DJIEKTPOCTAaHIIUM Ha
BO300HOBISIEMBIX HCTOUHHUKAX
SHEPTUU

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

65

[ToaroToBKa K KOHTPOJILHOM padboTe
1o TeMe "DJIEKTPUYECKHUE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAarHUTHBIE IBICHUA"

KonTponbhas paboTa 1o teme

66 "DIeKTpUYECKUEe U MarHUTHBIC
ABJICHUS"

67 PesepsHblit ypok. Pabota ¢ Tekctamu
1o teme "TernnoBsle ABICHUS"

68 PesepBHbIii ypok. Pabora ¢ Tekctamu

o teme "MargautHele aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.5

bub6nuoreka [JOK
https://m.edsoo.ru/ff0ach14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e



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

9 KVIACC

Kosmn4yecTBOo 4acoB JJIeKTPOHHbIE
[]
Jrj;n Tema ypoxka Beero Konrpoabubie IIpakTuuyeckue i[:;jennﬂ :gg)al;zilz:fenbnme
padoTsbl padoTsbI pecypesI

1 MexaHnueckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuetra. OTHOCUTEIBLHOCTD 1 bubnmuorexa [JOK
MEXaHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE psIMOJIMHEWHOE 1 bubnuorexa [JOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE npsAMOIUHENHOE

4 nBwkeHre. CpeHsss © MTHOBEHHAS 1
CKOPOCTh

5 [IpssmonuHEtHOE PaBHOYCKOPEHHOE 1 bubmmorexa [IOK
JBHKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSAMOJIUHEUHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'padux ckopoctn
JlabopaTtopHas pabota "Onpenenenue

7 YCKOpEHHsI Tela Ipu 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JIBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

3 CBoOonmHoe nmagenne teil. ObIT 1
lanunes

9 PaBHOMepHOE ABIKEHUE TIO 1 bubmmorexa [IOK

okpyxHocTH. [lepuon u yactorta

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpartenusi. JIuneitHas u yrimoBas
CKOPOCTH

10 LleHTpOCTpEMHUTENTEHOE YCKOPEHHE
1 [Tepsriit 3axkon Herotona. Bektop bubnmorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 BTopoii 3akon HeroTona. bubnuorexa [JOK
PaBHOelicTBYIOIIASA CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubmumorexa [IOK
Cynepro3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha npuMeHEHNE bubnuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Et?fg;j;?:;(szgﬁlllff 0aeca2
16 Pemenue 3amau no teme «Cuna
YIIPYTOCTHY
17 JlabopaTtopHas pabora «Omnpenenenne bubnuorexa [JOK
YKECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Citna Tpeti https://m.edso:)_.[ ru/ff0af738
19 Pemenne 3amau no teme «Cuna bu6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHast paborta "Onpenenenue bubmmoreka [JOK
Koa(hduLmeHTa TPEHUS CKOJIbKEHUS " https://m.edsoo.ru/ffOaf8be
Pemenue 3amau o teme "3akoHbI
21 Hprotona. Cuna ynpyroctu. Cumna bubmmorexa [JOK
S— https://m.edsoo.ru/ff0afb8e
99 Cuita TKeCTH ¥ 3aKOH BCEMUPHOTO bubnuorexa [JOK

TATOTCHHS. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHUusA

VYpok-koHpepenmus "JBrmkeHue Ten

23 BOKPYT IPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cuctema). ["amaktuku"
Pemenne 3amaa mo teme "Cunna
24 TSOKECTU U 3aKOH BCEMUPHOTO Bubmmorexa LIOK
Y P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBasi kocMuyeckasi CKOpOCTb. bubnnorexa [JOK
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHEe MaTepUabHOM TOYKH.
AOCOIIOTHO TBEPAOE TEIO.
26 PaBHOBecue TBEpIOro TENA C bubnnorexa [IOK
. - P https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpaIllEHUSI.
MowmenT cunbl. LlenTp TsxecTn
PaBHOBecue marepuanbHON TOUKH.
AOGCOIIOTHO TBEPAOE TEIIO.
27 PaBHOBecue TBEpAOIO TENA C
3aKpeIUIEHHOW OChIO BpAllCHMUS.
MowmeHnT cuisl. LeHTp TsKECTH
28 Pemenue 3agau mo reme "MomeHT bubmuoreka [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU pabOTE MO
29 TeMe "MexaHnuecKoe OBIKEHUE bubmmorexa [TOK
N | ' https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KontponsHas pabora o Teme
30 "MexaHndecKoe IBUKEHUE bubmmorexa LOK
y . https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten
31 Nmnynec Tena. Umnynse cuiel. 3aKoH bubnuorexa [IOK



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

COXpaHEeHHUs UMITyJIbca. YIIpyroe u
HEYyNpyroe B3auMoOJICHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3agay mo reme "3akoH

bu6mmoreka [IOK

32 COXpaHEeHUs umnyJsbca" https://m.edsoo.ru/ff0b096¢
33 Ypok-koH(pepeHuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bu6nmoreka [JOK
34 Mexannyeckast paboTa ¥ MOITHOCTh https://m.edsoo.ru/F0b0ag4
Pabota cuiibl TSKECTH, CHITBI bubmuoreka [JOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas padota «Onpenenenue
36 paboThI CUJIBI TPEHUS TIPH
PaBHOMEPHOM JIBM>KEHHUH TeJla 10
TOPU3OHTAIILHON TTOBEPXHOCTU»
37 CBsi3b 2HEpruM U paboTHI.
[ToTenuuanpHas SHEPTUs
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPTUHI https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHUs IHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «3yuenue bubnmuorexa [JOK
3aKOHA COXPaHEHUS YIHEPTUI https://m.edsoo.ru/ff0b12fe
41 KonedarensHOE ABMKEHNE U €TO bubmunoreka [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoeOaHusl. bubmmorexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuuecKuid U Py KUHHBINA

MasasTHUKH



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

44

Ypok-uccnenoBanue «3aBUCUMOCTb
nepuoJia KojaebaHuit OT )KECTKOCTH
IIPY>KUHBI U MacChl Ipy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

46

47

[IpeBpaienue sHepruu npu
MEXaHUYECKUX KOJICOaHUAX

JlabGopaTtopHas pabora «OmnpeneneHue
94acTOTHI U TIEpUOJIa KoJIeOaH i
NPY>KUHHOTO MasiTHUKA)

JlaGopatopHas pabota «IIpoBepka
HE3aBUCHUMOCTH Nepro/ia Kojebanuit
rpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Tpy3a»

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosbHbIE
MOTNIEPEYHBIE BOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHnus "MexaHudeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJIHBI"

50

3Byk. PacripoctpaneHnune u otpaxxeHue
3ByKa

51

Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHUYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIbpTpa3ByK U
nH(Pa3BYK B IPUPOJE U TEXHUKE"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo

bu6mmoreka [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXPaHEHUSI.
Mexanunueckue kojaeOaHus ¥ BOJHBI"

https://m.edsoo.ru/ff0b25f0

KontponbHas paboTa mo teme

55 "3aKoHBI cOXpaHeHHUs. MexaHn4YecKue
KoJIeOaHMS U BOJIHBI"
56 DNeKTPOMarHuTHOE T0JIE. bubnuorexa [JOK
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepenmus "Hlkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb3oBaHue 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH AJIS1 COTOBOM CBSI3H"
VYpoxk-uccienonanue "M3yuenue
P . 7 bubmmorexa [JOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edso0.ru/ff0b2c6c
MTOMOIIbIO MOOUJTLHOTO TennedoHa
Pemenue 3agau Ha onpenesieHre
60 YaCTOTHI U JUTUHBI 3JIEKTPOMarHUTHOM
BOJIHBI
OneKTpoMarHuTHas IpUpoIa CBETA.
61 Cko TOI():TI) cBeTa Bongosme CBOICTBA bubmorexa HOK
P ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku cBeta. [Ipsamosnuneitnoe
62 acIpOCTPaHCHUE CBETA. 3aTMCHUS bubmotera [JOK
PAcHpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpaX€HUsI CBETa. 3epKaa.
63 Pemenue 3amay Ha nprUMeHEHHE bubnmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXKEHHsSI CBETa
64 [Ipenomnenue cera. 3aKoH bu6mmoreka [JOK



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

IIPEJIOMJICHUA CBCTA

[ToHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ffOb3aea

65 Hcnonbs30Banme MOTHOTO BHYTPEHHETO bubmmorexa [JOK
https://m.edsoo.ru/ffOb3c5c
OTpPaXEHUS B ONTHUYECKUX CBETOBOAX
JlabopaTtopHast pabota "MccnenoBanue
66 3aBUCHUMOCTH YIJla IPEIOMIICHUS
CBETOBOTIO Jy4a OT yIJia MaJeHus Ha
rpanuile "Bo3nyx-crexkno""
Ypok-koHpepenuus "Mcnons3oBaHue
67 IIOJIHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3h"
bu6mmoreka [JOK
68 JIua3el. OnTHYECKAs CHJIa JIMH3BI htts://m.edsoo.ru/ffob3f2c
. bubmmorexa [JOK
69 [TocTpoenne n3o0pakeHUH B TMH3AX httos://m.edsoo.ru/ffob4dda
JlabopartopHas pabota "Onpeaenenue
70 (bOKyEHOFg pacf:)Tos[Hm{ " orl)ITI/IquKoﬁ Bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIICH JTMH3BI"
7 Ypok-koH(pepeHus "OnTuiecKue bubmmorexa [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
72 I'na3 xak ontuyeckas cucrema. 3peHue Bubnmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenus "JlepexTs
3penus. Kak coxpanuts 3peHue"
Paznoxxenue 6emoro cBera B CIIEKT.
74 Omnswitel HetoTona. Crioxxenue bubmuorexa [JOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBETa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

JlaGopatopHas pabota "OnbITHI 10
Pa3JI0KEeHUI0 OEJI0ro CBETa B CHEKTP U

bu6mmorexa [IOK

75 BOCIPUATHIO LIBETA IPEIMETOB IPU UX httos://m.edsoo.ru/ff0c0e2a
HAOJIOCHNH Yepe3 IBETOBhIC
¢butbTpe!"
VYpok-nipaktukym "BoiHoBbIE
76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTephepeHys u audpaxmus”
77 Omnsitel Pesepdopaa u rmutanerapHas bubnunorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Mozaens aroma bopa
Hcmyckanue u morjonieHne cBeta
79 atomoM. KBaHThbl. JIuneiuaTeie bubmmorexa [JOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypok-tipaktukym "Habmtonenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamgmoaxkTuBHOCTE U €€ BUIIBI bubmorexa LOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
MOJeNb https://m.edsoo.ru/ff0cl18ac
83 PanuoakTiBHBIE IPEBpAIICHHUS. bubnuoreka [IOK
N3otomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3anau o reme: bubmuoreka [JOK
"PanuoakTuBHBIE TpeBpanieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon nonypacnana
VYpok-koHpepeHuus "PaguoakTuBHbIE BuGmiorexa LIOK
86 W3ITydeHUs B IPUPO/IE, MEIUITUHE,

TeXHUKe"

https://m.edsoo.ru/ff0c2126



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
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SnepHbie peakuu. 3aKOHBI
COXpaHEHUs 3apsI0BOI0 U MacCOBOTO
qucenn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

89

90

OHeprus CBsA3M aTOMHBIX s1ep. CBA3b
MAaccChl U SJHEPTUH

Pemenue 3agau no teme "AnepHeie
peakuun"

Peakuuu cunTe3a u neneHus suep.
Wcrounuku sHepruu CoisiHLA U 3BE3]

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cld7a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koudepennus "AnepHas
sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3ITyYEHUH Ha KUBBIC
OpraHu3Msl"

92

[ToaroroBka Kk KOHTPOJILHOU pabOTE MO
TeMe "DJIEKTPOMArHuTHOE I0JIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanToBsbie siBieHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

Konrtponbnas pabora o teme
"DNEeKTPOMarHuTHOE IO0JIE.
ONEeKTPOMAarHUTHBIE BOJIHBI.
KBanToBsie siBieHus"

94

[ToBTOpeHME, 0000IIEHNE.
JIaGopatopHble paboOTHI IO KypCy
"B3aumonencrBue Tea"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBropenue, o6o0menue. Permenne
PACUCTHBIX U KaYCCTBCHHBIX 3aJia4 110
teme "TeruoBbie poriecchr”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBropenue, o6o01enue. Perenne

bubmuoreka [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacUeTHBIX U KaUeCTBEHHBIX 3314 110
teme "KIIJ] TemnoBeIX aBHTaTEICH"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6obmenue. Pemenune

97 aCYETHBIX M KAYECTBEHHBIX 32144 10 1 buGnnorexa [IOK
P A https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycTtaHOBOK"
[ToBTOpEeHME, 0600IIEHNE.
98 JlaGopaTopHble pabOTEI IO KYPC 1 1 buGnnorexa [IOK
| paTop P | ypey https://m.edso0.ru/ff0c2¢c52
CBETOBEIE SIBIICHUS
IToBropenue, 0600menue. Padora ¢
99 TEKCTAMU 110 TeMe "3aKOHBI 1 buGnnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHCHHUS B MEXaHHUKE
IToBropenue, 06o0menue. Padora ¢
100 texctamu 1o teme "Komebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Padora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmmorexa [TOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o600meHune. Pabora ¢
102 TekcTaMu 110 TeMe "KBanToBas u 1
saaepHas Gpusmnka'
OBUIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IMPOBEPSIEMBIE ITPE/METHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMbBI OCHOBHOI'O
OBIIEIO OBPA3OBAHUS

7 KIIACC

Kon
MPOBEPSIEMOT 0
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YYCHHBIC TOHATHUA

1.2

pa3jinyaTthb ABJICHHA IO OIMMCAHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINUX JaHHOE (PU3NUECKOE SABJICHUE

1.3

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUYECKUX SIBICHUHA B
OKpY’KaloIlleM MHpE, B TOM 4HClIe (U3NYECKUe SBICHUS B MPHUPOJE,
IPU 3TOM IEPEBOIUTH MPAKTUYECKYIO 3aady B y4EOHYIO, BBIICINATH

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) (PUBNUECKUX SIBICHUIN

1.4

ONMCHIBATh H3YYEHHbIE CBOWCTBA Tel W (PU3UYECKHE SBICHUS,
UCTONB3ysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHUU MPABUIIBHO
TPakTOBaTh (U3UYECKUH CMBICI HCIOJBb3YEMbIX BEIMYUH, HUX
0003HaYCHHS U eIMHUIIBI (PU3UYECKUX BEIMYUH, HAXOIUTH (OPMYIIHI,
CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTHMH
BEJIMYMHAMH,  CTPOUTH  TpapuKH  HW3YYEHHBIX  3aBHCUMOCTEH

(I)I/I3I/ILICCKI/IX BCJINYHNH

1.5

1.6

XapaKTEePU30BaTh CBOWCTBA TeJ, (DU3UYECKUE SIBJICHHUS U TPOIECCHI,
UCIIONIb3ysl U3Y4YEHHBIE 3aKOHBI, NpPH H3TOM JaBaTh CIOBECHYIO
GopMyTUPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTU4ecKoe

BBIpaXEHHE

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHl U CBOWCTBA TEN, B TOM
yuciae M B KOHTEKCTE CHUTyallMid IPakTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh I[PUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYEeCKHX MaroB ¢ omopod Ha 1 — 2
U3YyYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

1.7

pemiate pacy€THble 3a7a4d B 1 — 2 AeicTBUS, UCHOJIB3YS 3aKOHBI U




(1)0pMy.]'IBI, CBA3BIBAIOIINC (1)I/I3I/I‘leCKI/IC BCJIMYMHBI. HAa OCHOBC aHaJIn3a
YCJI0OBUA 3aJadyd  3allMCbIBAaTb KPATKOC  YCIOBHC, IIOACTABJIATH
(I)I/ISI/ILICCKI/IC BCJIIMYHUHEBI B (I)OpMy.l'ILI " IIPpOBOAUTH paC‘{éTLI, HaxXoauThb
CIIPpaBOYHEBIC TaHHBIC, HGO6XOJII/IMBI€ IJI1 peIICHUA 3aaa4, OUCHUBATH

PEATUCTUYHOCTD MOTYYCHHON (PU3UUECKOM BETMUMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh HpPU MOMOUIH
¢u3MUecCKUX METOAOB, B ONHMCAHUM HCCIICAOBAHUS  BBIICIATH
npoBepsieMoe  MPEANnoioXkeHue  (TUIoTe3’y),  pa3iuyarb |
MHTEPIIPETUPOBATh IOJYYEHHBIM pe3yabTaT, HaXOAWUTh OUIMOKH B

XOJ¢ OIIbITa, ACJIAaTh BBIBOALI I10 €TI0 pE3yJibTaTaM

1.9

1.10

NPOBOJUTH OMNBITBI IO HAOMIOACHUIO (DU3HYECKUX SBICHUN WM
¢u3mueckux  CBOMCTB  Ten:  (HOPMYIUpPOBATH  MPOBEPsSiEMbIE
NPEANONOKEHUs, COOMpaTh  YCTAHOBKY M3  IPEIJIOKECHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/1 ObITa U (JOPMYJIUPOBATH BHIBOIBI

BBITIOJIHATH TIPSIMBbIE M3MEPEHUs] C HCIOJIH30BAHMEM AaHAJIOTOBBIX H

U(PPOBBIX MPUOOPOB, 3aMMCHIBATH MOKa3aHUS NMPHOOPOB € YUETOM

3aJJaHHOH a0COIIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

NPOBOJNUTH  HCCIEAOBAHHWE 3aBUCUMOCTA  OIHOW  (PU3UUYECKOM
BEJIMYMHBI OT JIPYroil € HCHOJNb30BAaHUEM MPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOTO MCCIIEOBaHUS, COOMPATH
YCTAHOBKY U BBIIOJHATH U3MEPEHHUs], Cleays IPeasIo)KEHHOMY IJIaHy,
(GUKCHpOBaTh PE3yNbTAThl MOJYYCHHOW 3aBUCHMOCTH (HUIUIECKUX
BEJIMYMH B BUJIE IPEJIOKEHHBIX TaOJIUI U TPaQUKOB, J1e1aTh BHIBO/IbI

I10 pe3yJjibTaTaM HUCCICAOBaHUA

1.12

MPOBOJUTh KOCBEHHBIE HW3MEpeHUs (PU3MUECKHX BEIUYHH, CIEAys
NPeJI0KEHHON MHCTPYKIUU: TPU BBIOJIHEHUU U3MEpPEHH coOuparh
HKCIIEPUMEHTAIIbHYIO YCTAHOBKY M BBIYUCISATH 3HAUYEHHE HCKOMOM

BCJIMYHMHBI

1.13

coOmoaTh MpaBUa TEXHUKH O€30MacHOCTH TMpH  pabore ¢

1a060paTOPHBIM 000PYIOBAaHHEM

1.14

yKa3plBaTh NPUHIMINBI  JEHCTBHS NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepHU30BaTb MPHUHLMIBI JEUCTBUSA H3YYECHHBIX
npubOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OMHMCAHUS,
UCIONB3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM U

H606XO,Z[I/IMBIC (bHSI/I‘ICCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTH




1.15

NOPUBOIUTH MpHUMEpHl (HAXOAWTh HHGOPMAILMIO O MpHUMEpax)
MPAKTUYECKOI0 UCIOJIb30BAHMS (PU3NYECKUX 3HAHUHN B MOBCETHEBHOM
KHU3HM Ui o0ecriedeHuss ©O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMu U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAaHEHUS 3/I0POBbS U

COOIOZICHHSI HOPM KOJIOTHYECKOTO TTOBEICHHUS B OKPYXKAIOIICH cpeie

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B ceTu VHTepHET B
COOTBETCTBUU C 3aJIaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUM M TyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICNIATh MH(POPMAIIMIO, KOTOpasi SIBISIETCS MPOTUBOPEYUBOM HIIU

MOXET OBbITh HGZLOCTOBepHOﬁ

1.17

HCITOJIB30BAaTh pu BBIIIOJIHEHUH yueOHBIX 3a1aHUI
HAYYHONIONYJISIPHYIO  JIUTEeparypy  (U3MYECKOTO  COAEp KaHus,
CIIpaBOYHBIE MaTepHalibl, pecypcbl ceth VHTepHeT, BiaxeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POpMaIIH

U3 OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
HA OcHOBe 2 — 3 HCTOYHHUKOB UHPOpMAUU (PUINIECKOTO
COJIEpXKaHUs, B TOM 4YHCIIEe MyOJIMYHO NeNaTh KpaTKUE COOOIIEHUS O
pe3ynbTaTax TMPOCKTOB WM Y4YeOHBIX HCCIEIOBAaHUN, TpPHU 3TOM
rpaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHATUMHBIA amnmapar Kypca

(GU3UKH, COPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUEH

IIPY BBITIOJTHEHUU YYE€OHBIX TPOEKTOB M UCCIIEIOBAaHUN pacTpeaesTh
00513aHHOCTH B IPYIIIIE B COOTBETCTBUU C IOCTAaBJICHHBIMH 3a/la4aMH,
CJICIWTH 32 BBIIIOJIHCHWEM IUIaHA ACWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI BKJAJ B JESATEIbHOCTb TIPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICICTBHUE, YUUTHIBAS MHEHHE

OKPYKaroIIHNX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIIOJBb30BaTh MMOHATHA

1.2

pas3iiniaTh ABJICHUA MO ONHCAHWUIO HMX XapaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

1.3

pacro3HaBaTh MPOSBICHHE H3YyYCHHbIX (PU3MUYECKUX SBICHUH B
OKpY’KarollleM MHUpE, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO0 3aauy B y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUN

1.4

ONKCHIBATh HW3YyYEHHBIC CBOWCTBA Tel U (pu3HUecKue SBICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IMPU ONHCAHUU MPABUIIBHO
TPAKTOBAaTh  (PU3MYECKUI  CMBICA  MCHOJb3YEMBIX  BEJIMYUH,
0003HAYCHHS U eIMHUIIBI (PU3UUYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MYECKYIO BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKH  M3YyYEHHBIX  3aBUCHUMOCTEU

(bU3NYECKUX BETUYHH

1.5

1.6

XapaKTepu30BaTh CBOKMCTBA Tell, (PU3MUECKHE SIBICHUS W TPOIECCHI,
UCIIONB3YSl M3YUEHHBIE 3aKOHBI, MPU JTOM JaBaTh CJIOBECHYIO
GOpMYyITUPOBKY 3aKOHa W 3alHChIBATh €r0  MaTeMaTH4YecKoe

BBIPAXKCHUC

OOBSCHATH (PU3UYECKHE MPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCIIEC U B
KOHTEKCTe CUTyalluid IMPAKTUKO-OPUEHTHPOBAHHOI'O  XapakKTepa:
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00BsACHEHUE U3 |
— 2 JIOTMYECKHUX IIAroB ¢ Momompbio 1 — 2 u3y4eHHBIX CBOMCTBA

(1)I/IBI/I‘ICCKI/IX HBHeHHﬁ, (bI/I?J/IquKI/IX 3dKOHa UJIKN 3aKOHOMCPHOCTHU

1.7

pemaTth pacu€THble 3a7aud B 2 — 3 JNEHCTBUS, UCIIONB3YSl 3aKOHBI U
dbopMybl, cBs3bIBatonre GU3MYECKHUE BETUYMHBI: HA OCHOBE aHaIn3a
YCJIOBUSA 33/1a4M 3aMUCHIBATh KPATKOE YCIOBHUE, BBISIBIATH HEIOCTATOK
MaHHBIX JJIs pEelIeHUs 3aJadd, BHIOUpaTh 3aKOHBI U (HOPMYIIBI,
HEoOXOoJuMbIe Ui €€ pEIIeHUs, MPOBOAUTH pacdy€Thl U CPaBHUBATH
MOJyYEHHOE 3HAaueHWEe (PU3UYECKOW BEIMYMHBI C HW3BECTHBIMU

JaHHbIMHA

1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh IPH IOMOIIU
(GU3UUECKUX METO/I0B, UCIOIb3Ys ONMCAHUE UCCIIC0BAHUS, BBIIEIATh
IIPOBEPSEMOE TIPEIIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTH MOPSAIKA

MMPOBCACHUA UCCIICAO0BaHUs, ACJIaTh BBIBOABI

1.9

MPOBOJUTH OIBITHl IO HAOMIONCHUI0 (UIWYECKUX SBICHUA WIIH
busznyeckux  cBoWcTB  Tenm:  (GopMynHpoBaTh  IPOBEpSEMBIC

IMPEAIIO0IO0KCHMA, CO6I/IpaTI) YCTAaHOBKY nu3 MMPEAT0KEHHOT'O




OGOpy,Z[OBaHI/IH, OIMUCBIBATh XO/J OIIbITa U Q)OpMYJ'II/IpOBaTB BBIBO/IbI

1.10

BBIIIOJIHATh IPSAMBIE HM3MEPEHUS C HCIIOIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PM3HUECKUX BEJIMYUH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTh  HWCCJICJOBAHWE  3aBUCHMOCTH  OJHOW  (pU3HUECKOU
BCIIMYHUHBI OT I[perI;'I C HCIIOJIB30BAHUCM HpSIMBIX H3Mep€HHﬁI
MJIAaHUPOBATh HCCJIEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpPEHHsI,  Clenys  MPeIoKEHHOMY  IulaHy, (UKCHpPOBAThH
pe3yabTaThl MOMYUYEHHOW 3aBUCHUMOCTH B BHjJE TaOMUIl U rpadukos,

ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

OPOBOJUTH  KOCBEHHBIE  HM3MEpPEeHHs  (PU3UYECKHX  BEJIHYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaefys TpPEeIIOKEHHOM HHCTPYKIMH, U BBIYUCIATH 3HAYCHUE

BCJINYHMHBI

1.13

coOmoaTh TMpaBUia TEXHUKH O€30MacHOCTH TMpH  pabore ¢

1a00paTOpPHBIM 000PYI0BaHUEM

1.14

XapaKTepU30BaTh TMPUHIUIBI JEHCTBUS HM3YUYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM Ha HMX OMNHMCAHUS, HCIOJb3Ys
3HAaHUS O CBOWCTBaX (DM3MYECKHX SBICHHA U HEOOXOJIUMBIE

(1)I/IBI/I‘IGCKI/IC 3aKOHOMCPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUUYECKUE YCTPOMCTBA U MU3MEPUTEIIBLHBIE
OpuOOpBI IO CXEMaM M CXEMaTHUYHBIM PUCYHKaM, COCTaBIISITh CXEMbI
JJIEKTPUYECKUX LENeld ¢ MOCIEAOBATeIbHBIM M IapaJlIeIbHbIM
COCMHEHUEM JJIEMEHTOB, pa3jiuyas YCIOBHble 0003HauYEHUs

OJIEMCHTOB JJICKTPUUCCKUX merei

1.16

1.17

OPUBOJUTH TMPUMEPHl  (HAXOMUTh HMHPOPMAIMIO O MpPUMEpPax)
NPaKTUYECKOTO UCTIOIBb30BaHUs (PU3NICCKUX 3HAHUI B MMOBCETHEBHON
KU3HM U1 oOecriedeHus: 0Oe30MacHOCTH TpH  OOpalleHHH C
npudOpaMu U TEXHUYSCKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

cOOII0ICHHSI HOPM 3KOJIOTMUECKOr0 OBE/ICHUS B OKpYXKalolIel cpene

OCYILECTBIIATh MOUCK MHPOPMALUU (PU3NYECKOTO CONEPKAHUSI B CETH
HHurepHeT, Ha OCHOBE HMMEIOLIMXCSA 3HAHUW U IIyTEM CpPaBHEHMS
JIOTIOJTHUTEIBHBIX HMCTOYHUKOB BBIIEIATh HH(POPMALMIO, KOTOpas

SABJIACTCSA HpOTI/IBOpe‘II/IBOﬁ WJIK MOXKET OBIThH HCI[OCTOBCpHOfI

1.18

HCIIOJIb30BATh  IIPW  BBIIIOJIHCHUUA y‘le6HLIX Sa,I[aHI/Iﬁ HAay4YHO-




MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro coAepKaHHsl, CIPABOUHBIE
Marepuaibl, pecypchl cetu MHTepHeT;, BiuageTh NpuéMaMu
KOHCTIICKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIE COOOIICHMS,
00001m1ass WHGOPMAIMIO W3 HECKOJIBKUX HCTOYHHUKOB (PU3UUECKOTO
COJICp)KaHUsI, B TOM 4YHCIIC WYOJMYHO NPEICTABISITH PE3yIbTaThI
MPOEKTHOM WM HCCIENIOBATEIbCKOW JESATENbHOCTH, IMpPU 3TOM
rpaMOTHO WCIIOJb30BaTh M3YYEHHbIM MOHATUMHBIA anmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIUICHUC Hpe3eHTaHHeﬁ

1.20

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1.1

1.2

MIPU BBIMOJTHEHUN YUE€OHBIX MPOEKTOB W MCCIEAOBAHUN (PU3HUECKUX
MPOIECCOB PACHPENENSITh 00sI3aHHOCTU B TPYIMIE B COOTBETCTBHH C
MIOCTABJICHHBIMM  3a/layaMM, CJEIWTh 3a BBIIOJIHEHUEM ILJIaHA
JEUCTBUA M  KOPPEKTHUPOBATh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JCATENBbHOCTb TPYIIbI, BBICTPAaUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICVCTBHUE,  TMPOSBIAS  T'OTOBHOCTH

paszpemats KOHQIUKTHI

HpOBepﬂeMble NMPEAMETHBLIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0]7] nporpaMmmMmbl OCHOBHOI'O 001Iero oﬁpaaonaﬂuﬁ

HCIIOJIb30BaTh U3YYCHHBIC ITIOHATUA

pasiindaTtb ABJICHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bH?.I/I'—IeCKOC SIBJICHUEC

1.3

1.4

pacno3HaBaTh MpPOSBIECHUE W3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3aauy B y4eOHYIO, BBIICNATH

CYIIECTBEHHBIE CBOMCTBA (NPU3HAKN) (PU3HUECKUX SBICHUH

OMKCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PU3UYECKHe SBICHHUS,
UCTIONB3YSl  (DM3WYECKHE BEIUYHMHBI, NPHU ONUCAHWH TPABUIHHO
TPaKTOBaThb  (PU3UYECKUI  CMBICT  HMCTOJB3YEeMBIX  BEJIHMYUH,
0003HaYCHMSI U €IUHUIIBI (PU3UYECKUX BEITUYMH, HAXOIUTh (hOPMYJIBI,

CBSI3bIBAIOIME JIaHHYIO  (PU3MYECKYI0 BEIMYMHY C JAPYTUMH




1.5

BCINMYHMHaAMMU, CTPOUTDH Fpa(bI/IKI/I HN3Y4YCHHBIX 3aBHCHUMOCTEH

(U3UYECKUX BEJIMYUH

XapaKTEPU30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBJICHUS U IPOIIECCHI,
WCTIONB3Ysl HW3YYECHHBIE 3aKOHbBI, MPU O3TOM JaBaTh CJIOBECHYIO
GOopMyTUPOBKY 3aKOHa W 3alHChIBaTh €r0  MaTeMaTHYeCcKOoe

BBIpaXCHHE

1.6

O00BSACHATH (M3MYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISITH IPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOINBID 2 — 3 HM3Yy4EHHBIX CBOMCTBa

buznyeckux ABIEHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTth pacy€THBIC 3amavM (omMparommecs Ha cuctemy m3 2 — 3
YpaBHEHMI), HWCHOJB3yd 3aKOHBI W  (OPMYIBI, CBS3bIBAIOIINE
¢u3uYecKkue BENWYHMHBI: HAa OCHOBE aHalW3a YCIOBHS 3aJlaud
3alMCbIBAaThL KPATKOC  YCJIOBHC, BBIABJIATH HCEAOCTAIOIINEC WU
U30BITOYHBIC JIaHHBIC, BBIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOMMBIC
JUISL pellIeHUusi, MPOBOIAUTHh PAcu&Thl M OICHUBATh PEATUCTHUYHOCTD

MOJIy4YEHHOT0 3Ha4Y€HUs1 (PU3HUECKON BEIUYUHBI

1.8

1.9

1.10

pacro3HaBaTh MNpPOOJIEMbI, KOTOPble MOXKHO pPEIIUTh MpPHU IMOMOILU
(U3UYECKUX METOJIOB, MCIIONB3Ys ONMCAHWUE HCCIICOBAHMS, BBIICIISITH
NpoBepsieMOe TPENTNOI0KEHNE, OLIEHUBATh MPABUILHOCTH MOpPSAKA
MPOBEJCHUSI UCCIICOBAaHMUs, JeJIaTh BBIBOJIbI, HMHTEPHPETUPOBATH

PE3yibTaThl Ha6J'IIOI[eHI/II71 U OIIBITOB

IMPOBOJAUTL OIBITBI I10 Ha6J'II-O}1€HI/IIO q)HSI/I‘ICCKI/IX SIBJICHUU WIHA
(bU3NYECKUX CBOWCTB TENl: CAMOCTOSITENIbHO COOMpPATh YCTaHOBKY M3
n30bITOUHOTO Habopa 000pYyIOBaHUS, OMHUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYITHUPOBATH BHIBOBI

NPOBOJUTH TIPH HEOOXOAMMOCTH CEPUI0 TMPSMBIX HW3MEPEHUH,
ompeneNssi cpelHee 3HAaueHHE H3MepseMOol BelMMYuHBI ((POKycHOE
paccTostHuEe coOuparoiiel JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIMYUH C
WCIIOJIb30BAHUEM NPSIMBIX M3MEPEHUM: IUIAHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBATh pPE3yJbTaThl

HOHy‘IGHHOﬁ 3aBUCHMMOCTH (bl/ISI/ILIeCKI/IX BCJIIMYMH B BUJC Ta6J'II/II_[I/I




I‘pa(bI/IKOB, JACJIaTh BBIBOJBI ITIO PE3YyJIbTaTaM HCCIICTOBAHUS

1.12

OPOBOJUTH  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYMH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJHATE W3MEpPEHUs, Clenys MNpPeJIOKEHHON WHCTPYKIHH,
BBIYKCIIATh 3HAYCHUE BEIWYUHBI WM AHAJIU3UPOBATH IIOJyYCHHBIE

PE3YABTATHI C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

CO6J'IIO,I[aTI> npaBujia TCXHUKHU 0€e30IMacHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYIOBaHUEM

pa3ianyaTh OCHOBHBIC MPHU3HAKU W3YYECHHBIX (DU3MUECKHX MOJIENECH:
MaTepuaibHas TOYKa, a0COIIOTHO TBEPIOE TEJIO0, TOUCUHBINH NCTOYHHUK
CBeTa, JIy4, TOHKAs JIMH3a, IJIaHETapHas MOJENbh aToMa, HYKJIOHHAS

MOJICJIb aTOMHOTO SIIpa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX OMHCAHUS, HCIOIB3YS
3HaHMS O CBOWCTBaX (DM3MYECKHX SBJICHHA H HEOOXOJIUMBIC

(I)I/I3I/ILICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJB30BaTh CXEMbl M CXEMATUYHBIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTHYECKUX TPOLECCOB IMPH PEHICHUH Y4eOHO-TTPAKTUYECKIX
3a/1a4, ONTHUYECKHUE CXEMBI Ul TOCTPOCHUS M300paKeHH B TIIOCKOM

3epKalie U COOMparoIIeH JINH3e

1.17

1.18

OPUBOJIUTH TNPUMEPHI (HAXOAUTh HMHPOPMAIMIO O MpUMEpax)
MPAKTUYECKOT0 UCIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KHU3HM Ui o0ecriedeHuss O€30MacHOCTH Tpu  OOpallleHuu ¢
npuOopaMu U TEXHUYECKHUMH YCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U

COOJII0IEHHSI HOPM HKOJIOTUYECKOTO MTOBEJICHHUS B OKpYKarolIel cpejie

OCYIIECTBIISATh MOUCK HHPOPMAIH (PU3HUECKOTO COACPKAHUS B CETU
WNHTeprer, camMocTOSTENEHO (OPMYIUPYsS TOUCKOBBIA  3ampoc,
HaxOIuUThb IMYTU  ONPEACNICHHs  JOCTOBEPHOCTH  IOJY4EHHOU
WHPOPMAITMU HAa OCHOBE HWMECIONIMXCS 3HAHWHA W JIOMOJIHATEIBHBIX

HCTOYHHUKOB

1.19

UCTONIb30BaTh TPU  BBIOJHEHHM YUYEOHBIX 3aJaHU  HAy4YHO-
HOMYJISIPHYIO JIUTEpaTypy (U3NYECKOTO COACpIKAHUS, CIPABOYHbIC
MaTepuaibl, pecypchl cetu MHTepHeT; Bnaxers  IpuUEMaMH

KOHCITIEKTUPOBAHMSI TEKCTa, Mpeodpa3oBaHusi HHPOPMAIIMK U3 OJHON




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(pOpPMAIMUM M3 HECKOJbKUX MCTOYHHUKOB (PU3HMUECKOro
CoJlep’KaHusl, MyOJUYHO MPEJCTAaBIATh PE3yIbTaTbl MPOEKTHOW WU
UCCIIEIOBATENbCKON  JAEATEIbHOCTH, IpU  3TOM  TI'PAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro pasjaeia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHHWE NpPE3CHTAlMEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOpPUN CBEPCTHUKOB

1.21

IpU BBIIOJHEHUH Y4YEOHBIX NMPOEKTOB U UCCIEAOBAaHUNA (PU3NUECKUX
IPOILIECCOB paclpeiesaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3a/la4aMH, CJIEIWTh 3a BBIIOJIHEHUEM IUIaHA
JEUCTBUM M KOPPEKTHpPOBaTb  €ro, AaJeKBaTHO  OLEHUBATH
COOCTBEHHBI BKJIAJ B JI€ATEIHOCTh TIPYMNIbI, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aUMOJCWCTBUE,  IPOSBISIL  IOTOBHOCTH

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kox
pa3jiena

Kox

3JIEMEHTA

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B TIOBHAHWM OKPYXAIOIIEI'O MHUPA

11

®uszuka — Hayka O Ipupone. SIBieHus npUpOABL.
@usznueckue  ABICHUSA: MEXAaHMYECKHE, TEIUIOBHIE,

QJICKTPHUIYCCKUC, MAI'HUTHBIC, CBCTOBLIC, 3BYKOBBIC

1.2

Ouznyeckue BeMUYUHBL. M3MepeHue  (PU3NYECKUX
BenmuuuH.  Dumsuyeckue  mpubopsl.  IlorpemHocTh

I/I3MepeHI/II7L MC)KIIYHapOI[HaH CUCTCMA CAMHUIL

1.3

14

1.5

EcrecTBeHHOHAy4HBIH METOJ TO3HAHUS: HAOIOJICHHE,
IOCTAaHOBKAa HAyYHOr'O BOIIPOCA, BBIIBUKEHHUE THIOTE3,
OKCTIICPUMEHT 10 TIPOBEPKE THIOTE3, OOBICHCHHE

Ha0JI01aeMOT0 SIBJICHUS
Onucanue GpU3NUECKUX SBICHUH ¢ MOMOLIBIO MOJIEeH

[IpakTudeckue paboOTHI:

#H##Par##H#13mMepenne pacCTOSHUM.
##HPar##13mepenie 00bEMa KUAKOCTH MU TBEPIOTO
Tena.

#H#Par##H##0OnpeneneHue pa3MepoB MabIX TeJl.
###Par##lI3mepenue  TemmepaTypbl IpPH  [TOMOIIA

KUJIKOCTHOTO TEPMOMETpA U AATUMKA TEMIIEPATYPHI

INEPBOHAYAIJIBHBIE CBEJJEHM A O CTPOEHNHN BEIIIECTBA

2.1

2.2

#HPar###CTpoeHue BelecTBa: aTOMbl M MOJIEKYJIBI, UX
pasmepbl.  OnbITB,  JTOKa3bIBAIOIIUE  JTUCKPETHOE
CTPOEHHE BEILIECTBA

#Hi##Par###]piokeHue  4YacTUI[  BEIISCTBA. CBa3b
CKOpPOCTH  JBIJKEHHSI  YacTHI[ C  TeMIepaTypoil.

BbpoynoBckoe nBmxenue, 1updysus

2.3

BzauMonelicTBHe yacTHIl BEIIECTBA: NPUTS)KCHUEC U

OTTAJIKHMBAHHUC




#H##Par###ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIl.

2.4 B3aumocBs3b MeXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHHSX W WX ATOMHO-MOJICKYJISPHBIM
CTpOCHUEM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUM BOJIBI
[IpakTuyeckue padOTHI:
#H#Par####01enka quaMerpa aToMa METOJIOM PSIOB (C
UCMoib30BaHueM (oTorpaduii).

2.6 #HAPar###0OneITEI 110 HAOIIOAEHUIO  TEINIOBOIO

pacuIMpeHust ra3oB.
#HPar##H#OnpITel 10 OOHAPY)KEHUIO JCWCTBUS CHII

MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKEHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBHKEHHE
#HPar###CxopocTs. Cpennsis CKOpOCTb pu
3.2 HEPaBHOMEPHOM JBIDKEHHUH. Pacu€T myTu u BpeMeHH
JIBMOKCHUS
SBnenne mHepuuM. 3aKOH WHEpUUH. B3aumoneicTBue
3.3 TeJ KaK NMPUYMHA U3MEHEHHUS] CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 ###Par###lnornocte BemiecTBa. CBsA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJICKYJI B eIMHUIE 00BEMa BelllecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJICHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' TTOMOIIIBIO TUHAMOMETPA
37 H#H#Par###sIsnenne Tarorenus u cuia Tsokectu. Cuita
' TSKECTH Ha Apyrux raHerax. Bec Ttena. HeBecomocTh
38 Cuna tpenusa. TpeHue CKOIBKEHUS U TPEHHE MOKOSI.
' Tpenue B npupo/ie U TEXHUKE
39 #HH##Par###CnoxxeHre CWI, HalpaBJIEHHBIX 110 OJHOM
' npsMoii. PaBHosieicTByOAs CUl
3.10 [IpakTuyeckue pabOTHI:




OmnpeneneHue CKOPOCTH PABHOMEPHOTO  JIBHDKCHHSI
(mapuka B OKHUAKOCTH, MOJCIH  DJIEKTPUIECKOTO
aBTomMoOmMNIss u Tak ganee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIbXKEHHS Opycka WIM IIapuka T0
HaKJIOHHOH IIJIOCKOCTH. OHpeI[eHCHI/Ie IINIOTHOCTHU
TBEPIOTO Tena. OnbIThI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmanuu) mpyKHHBI OT
NPUWIOKEHHON  Ccuibl.  OMNbITH, JEMOHCTPUPYIOIINE
3aBHCHUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tella U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

dusnueckue SBICHUSA B mpupoac: NpuMEPbI IBUKCHUA C

3.11 pa3IMYHBIMM CKOPOCTSMH B JKUBOW U HEKUBOW IPUPOAE,
JIEUCTBUE CUJIBI TPEHUS B IPUPO/JIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JMHAMOMETP, IOIIUITHUKH
JIABJIEHUE TBEP/IBIX TEJIL, XXUJIKOCTEM 1 T'A30B
41 Hasnenue TBEpAoOro tema. CrocoObl YMEHBIICHHS U
' YBEIIWYCHUS TaBIICHUS
4 JlaBireHue raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,
' TeMIIepaTypsbl
43 [lepenaya naBieHus TBEPABIMU TEIAMH, KUIAKOCTSIMH U
' razamiu. 3akoH [lackans. [TneBMaTnyeckre MalmHbI
3aBHCUMOCTh  JIaBJICHHUS IKHJIKOCTH OT  TIIyOWHBI.
4.4 I'unpocratudecknii mapagokc. CooOuiaronmecs: CoCyabl.
l'unpaBnuyueckre MEXaHU3Mbl
Atmocdepa 3eman u atMmocdepHoe aaBneHue. [Tpuannb
A5 CYIIIECTBOBAHUS BO3AYIIHOW 00010uku 3emun. OmbIT
' Toppuuennu. 3aBHCUMOCTh aTMOC(EPHOTO AABICHUS OT
BBICOTBI HaJl YDOBHEM MODPS
46 W3mepenne armocdepHoro namienus. I[Ilpubopsr mis
' M3MEPEHHUsT aTMOC(EPHOTO JTABIICHHS
JleicTBUE KMIKOCTM M ra3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apXxuMmenoBa) cuila. 3aKOH
Apxumena
4.8 [TInaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuueckue paboOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJE OT
o0béMa MOTPYKEHHOW B OJKUAKOCTH YacTH Tela.
OnpeneneHrie BHITAIKUBAIOIIECH CUJIbI, JEUCTBYIOIIEH Ha
TEI0,  IOrpykEHHOE B KUAKOCTh.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TeJlO0 B JKHIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOLLIECH
CWJIbI, IEHCTBYIOIIEH HAa TENO B >KUIKOCTH, OT 00BbEMa
MOrPYKEHHON B MKUJKOCTh YAaCTH TE€Ja M OT IUIOTHOCTH
YKUAJKOCTH. Konctpynposanue apeomerpa  WIH
KOHCTPYUpPOBAHUE  JIOAKHM W  ONpeAelieHue €€

Ipy30I0AbEMHOCTH

4.10

Odusnyecknue  ABJIEHUS B MPUPOJE:  BIHSHUE
aTMoc(hepHOTro JaBJICHHS HA KUBOW OpraHU3M, TJIABAHUE

pBIO

411

TexHudyeckue YCTpOHCTBA: COOOIIAIOMINECS COCY/IBI,
YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHI Mpecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, IMOPILIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTbB, SHEPT U

5.1 Mexannueckast pabota
5.2 MexaHnueckasi MOILLIHOCTb
£ 3 [IpocTble MexXaHM3MBI: pblyar, OJIOK, HAaKJIOHHAs
' miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [IpumeHeHne npaBuiIa paBHOBECHS phlyara K OJI0Ky
«3o010TOC  TpaBWwiIo»  MexaHWKH.  KoadduumeHT
5.5 MIOJIE3HOTO NeicTBUs MEXaHHU3MOB. [TpocTsie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTentmanpHast SHEPTUU TEJA, TOTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprust
£ g [Tonnass mexaHuueckasi SHEprusi. 3aKOH U3MEHEHHUS U
' COXpaHEHHUs MEXaHUYECKOI HepTUu
5.9 [IpakTryeckue pabOTHI:




#H##Par###Onpeneneaue pabOTHl CHIBI TPEHUS TIPH
PaBHOMEPHOM JIBIDKCHHH TeJla 110 TOPHU30HTAJIBHOU
noBepxHoctu. HMccnenoBaHnue ycinoBHil paBHOBECHS
ppraara. M3mepenne KIIJI HakIOHHOW IJIOCKOCTH.

N3yueHune 3aK0Ha COXpAHEHUS MEXaHUYECKOM SHEPTUU

Ousnyeckue SBICHUS B MPUPOJE: pblUard B Tele

5.10
4eJloBeKa
TexHuyeckue yCTpPOMCTBA: pblUar, TMOJABMXKHBIM U
5.11 HEMOJIBWKHBINA OJIOKM, HAKIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B ObITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€MEHTHI COIePKAHUSA
pa3jiena 3J1eMeHTa
TEIUIOBBIE SABJIEHUA
OCHOBHBIC ~ TIOJIOKEHHUSI  MOJIEKYISIPHO-KHHETHYECKOU
6.1 TEOpUU CTPOCHUSA BemiecTBa. Macca ©  pa3Mepsl
' MosieKyn.  OmbITbI, MOATBEPXKIAIOIIME  OCHOBHBIE
MOJIO’KEHUST MOJIEKYJIIPHOKUHETHUECKON TEOPHH
Mogenmn  TBEPAOTO, IKUAKOTO W Tra3000pa3HOTO
6.2 cocTosHuil BemecTBa. Kpucrammuueckue U aMmopgHBbIe
Tena
OOBbsicHEeHHEe CBOWCTB ra3oB, KHIKOCTEH U TBEPABIX Tell
0 6.3 Ha OCHOBE TIOJOXEHUH MOJEKYIIPHOKHHETHYECKOM
TEOPHH
6.4 CMauMBaHue U KalWUISIPHBIC SBJICHUS
6.5 TennoBoe pacIMpeHne U CyKaThue
6.6 Temmeparypa. CBs3b TemmepaTypbl €O CKOpPOCTBIO
' TETUTOBOTO JIBIYKCHHS YaCTHUI]
67 Buytpennss sueprust. Crioco0bl U3MEHEHHs BHYTPEHHEH
' SHEPruu: TeIionepeaada u CoBepIiIeHne padboThl
6.8 Bunbl Terionepenayn: TEIIONPOBOIHOCTD, KOHBEKIIHS,




H3JTYUCHUC

KommuectBo  temnoTel.  YiaeapHas — TEIMIOEMKOCTH

6.9
BEISCTBA
TemiooOMeH M TEIUIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOI0 OajaHca
511 [InaBneHue u oTBEpJEBaHNE KPUCTATUTMUYECKUX BELIECTB.
' VnennHast TEIIOTA IJ1aBIEHUS
[TapooOpazoBanne w  KoHAeHcamus.  Vcmapenwue.
5.12 Kunenune. VYaenpHas  Teriota  mapooOpa3oBaHUA.
' 3aBUCUMOCTh TEMIIEPATYPhl KUIEHUS OT aTMOC(HEPHOTO
JaBJICHU
6.13 BraxxaocTs BO3myxa
6.14 OHeprus TOIIuBa. Y IeJbHasl TEMI0Ta CTOPAHUs
[Mpunmuner  pabotel  TerioBbix asuratenein  KITJ]
6.15 TEIUIOBOTO ABUTarTeisl. TeIIOBble IBUTATENW W 3allUTa
OKPY’KaIOIIEH CpeIbI
3aK0H COXpaHEHUs U MPEBPAIIECHUS SHEPTUH B TETUIOBBIX
6.16
rporieccax
[IpakTuyeckue pabOTHI:
H#HPar#H##0NbITEl 10 OOHAPYKEHUIO JIEUCTBUSA CHII
MOJIEKYJISIPHOTO MIPUTSAKEHUS.
H#HA#H#Par#H##0NBITHL 10 BBIPALMBAaHUIO  KPHUCTAJUIOB
IIOBapEHHOM COJIM WJIK caxapa.
#HHHPar###ONEITEI 1O HAOMIOAECHHUIO  TEIJIOBOIO
517 pacIIupeHus Ta30B, JKUJIKOCTEH U TBEPABIX TEIL.

#HH#HPar###Onpenenenue AaBleHUs Bo3ayXa B OaJuloHe
IITTPHILIA.

HA#HPar#H##0ONbITE, JE€MOHCTPUPYIOLIUNE 3aBUCUMOCTH
JIaBJICHUSI BO3AyXa OT ero o0bEéMa M HArpeBaHUs WIN
OXJIQXKICHHSL.

###Par### I[poBepka TUMOTE3bI JTUHEHHON 3aBUCUMOCTH

JUTMHBL  CTOJIOMKA JKUAKOCTH B TEPMOMETPUUYECKOMN




TpyOKe OT TeMIEPaTyphI.

#H#HPar###Habmonenue U3MEHEHHUS BHYTpPEHHEN
SHEPTUU TeNa B pe3ylbTaTe TeIulonepenayn U padoThl
BHEIIHHUX CHIL.

#iHtPar#H#t#l ccnenoBanue sBIEHUS TEIJIOOOMEHa MpuU
CMEIIMBAHUU XOJIOTHOU U TOpsiYel BOMBI.
#HH##Par###Onpenenenue KOJINYeCTBa TETUIOTHI,
MOJTyYEHHOTO BOJIOW MpPH TEIUIOOOMEHE C HarpeThiM
METATUYECKUM IIITUHAPOM.

###Par###Onpenenenue  yAeNbHOM  TEIJIOEMKOCTH
BEIIICCTBA.

###Par###lccnenoBanue npoiecca UCIapeHHUs.
###Par###OnpeneneHue OTHOCUTEIBHOM  BJIAKHOCTHU
BO3/TyXa.

#HH##Par###OnpeneneHue yaelIbHOW TETUIOTHI TIaBICHUS

JbpJa.

6.18

6.19

dusnueckue ABICHUA B IPUPOAE: MOBEPXHOCTHOE
HAaTSDKEHME M KalWUIIpHbIE SBJICHUS B IPUPOJE,
KpHCTaJUIbl B Ipupoje, usiyuenue CosiHua, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHI, TYMaHa,

HHes, CHera.

Texuuyeckue ycTpoiicTBa:  KalWUIAPBL, MPUMEPHI
WCTIONB30BaHUS KPHUCTAIIJIOB, JKUJIKOCTHBIH TEPMOMETP,
JaT4UK TeMIlepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUT'ATCJIb BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

Onexrtpusanus Tei. J[Ba poja 3JeKTPUUECKUX 3apsiioB

B3aumoneiictBue 3apsbkeHHbIX  Tenl.  3akoH Kysona
(3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apPSHKCHHBIX TEJ OT

BCJIMYMHEI 3apsaa0B U PACCTOSHUA MCXKIY TCJ'IaMI/I)

Onexrpuueckoe noje. Hanpssk€HHOCTD 3JEKTPUUECKOTO

nons. lIpyuHIMN cyneprno3unyu 3JIEKTPUYECKUX IOJER




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn osnextpuyeckux 3apsgoB. OJIEMEHTAPHBIN

7.4 anextpudeckuid 3apsana. Ctpoenne aroma. [IpoBogHuky 1

TUDIIEKTPUKU
7.5 3aK0H COXpaHEHUS MIEKTPUIECKOTO 3apsiaa

ONEeKTpUYECKUd  TOK.  YCIOBHUSA  CYLIECTBOBAHMS
7.6

INEKTPUYECKOTO TOKa. ICTOYHUKY MOCTOSITHHOTO TOKa

HevictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
1.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYSCKUA TOK B

KHUJKOCTAX U razax

Onextpuueckas uenb. Cuia TOKa. DJIEKTpUUYECKOE
7.8

HaIpsDKeHUE

9 CornpotuBieHue MIPOBOJIHUKA. VY enbHoe

7.

COTPOTHBIICHUE BEIIECTBA
7.10 3akon Oma 1st y9acTKa 1enu

[locnenoBarenpHOE W MapajyielbHOE  COEAMHEHHE
7.11

MTPOBOTHUKOB

PaGota ¥ MOIIHOCTH 3JNEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyna — Jlenua

DneKTpuYecKue HEenu U MOTPEOUTENH SIEKTPUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

[TocTosinHble MarHuThl. B3aumoneHcTBHE MOCTOSHHBIX
7.14

MarHuToB

MarnutHoe monie. MarHutHOe TIONIE 3eMIIM U €TO
7.15

3HAuUEHUE /IS )KU3HU Ha 3emiie

OmnsiT Opcrena. MaruutHoe mosie 3JIEKTPUYECKOTO TOKA.
7.16

[IpumeHeHne AMeKTPOMArHuTOB B TEXHUKE

JleiicTBl€ MAarHUTHOTO TMOJS HA MPOBOAHHUK C TOKOM.

DNeKTpoABUTaTEIh MOCTOSHHOTO TOKa. Vcmonb3oBaHue
7.17

ANEKTPOABUraTeNiel B TEXHHUUYECKHUX YCTPOIMCTBaxX M Ha

TpaHCIIOpTe
7.18 Oneitel  @apages.  fIBieHune  3IEKTPOMArHUTHOMN




uHaykuu. [Ipasuio Jlenma

DIEeKTPOTEHEPATOP. CrrocoOBl TOTyYEHUS
7.19 AJIIEKTPUIECCKOM SHEPTHH. DNEeKTPOCTAHITUN Ha

BO300HOBJISIEMBIX HCTOUHHUKAX SHEPTHH

[IpakTuueckue paboTHI:

OnbITH 110 HAOTIOACHUIO SIEKTPU3AIUU TNl MHAYKITUEH

Y TIPU COTIPUKOCHOBECHHH.

HccnenoBanue AEUCTBHS DJIEKTPUYECKOrO IO  Ha

TIPOBOIHHUKH ¥ JTUDJICKTPUKH.

COopka u mpoBepka pabOTBl DICKTPHUECKON IeTH

ITOCTOSIHHOT'O TOKa.

W3mepenne U perympoBaHKe CHUJIBI TOKA.

N3mepenue u perymmpoBaHue HAMPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIIYIIIETO Yepe3

PE3UCTOP, OT CONMPOTHUBIICHHS PE3UCTOPA U HAIPSIKCHUS

Ha pe3uCTope.

OINBITHI, JIEMOHCTPHUPYIOIITHE 3aBHUCHUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepuara.

IIpoBepka mpaBuna CIOXKEHHS HAOPsHKEHUW — TIpU
MOCJIEJIOBATEIbHOM ~ COEIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Al CHIIbI TOKa MpPU MapauieTbHOM
COeMMHEHUH  pe3uctopoB.  Ompenenenne  pabOTHI
JNEKTPUYECKOTO TOKa, HIYLIEro dYepe3 PpPe3HucTop.
OnpeneneHnue  MOIIHOCTH — JJIGKTPUYECKOTO  TOKa,
BbIJIeJIsIEMOI Ha pe3ucTope. VccnenoBanue 3aBUCHIMOCTH
CWJIBI TOKa, WAYIIETO 4epe3 JaMIIOUYKy, OT HAMPSKCHHS
Ha Heil. Onpenenenue KIIJ[ narpeBatens. MccnenoBanue
MarHUTHOTO B3aMMOJCHCTBHSI TOCTOSHHBIX MAarHUTOB.
N3ydyeHre MarHUTHOTO MOJISI TOCTOSTHHBIX MarHUTOB MPH
ux oObeauHEHMH U paszaeneHuu. VccinegoBanue
JEHCTBHS 3JIEKTPUUECKOTO TOKAa Ha MarHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPHUPYIOIIIHC 3aBUCHUMOCTDB CHJIBI




B3aHMOﬂCﬁCTBHH KaTylIKyM ¢ TOKOM W MAarouTa OT CHJIbI
TOKAa U HaIpaBJICHHUA TOKAa B KaTyIIKE. I/I3y‘IeHI/IC

I[GﬁCTBPIH MAardiMTHOroO I1oJis1 Ha MPOBOJHUK C TOKOM.

KoHncTpynposanue " U3Yy4EHHE paboThI
3JIEKTPOABUTATEIS. N3mepenue KITJ
3JICKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCIICAOBAHUIO ABJICHHUA BHGKTpOMaFHHTHOfI WHAYKIUH:
HCCIICOOBAHUC W3MEHEHMI 3HAaYeHHs U HaIlpaBJICHUS

HHAYKIOUOHHOI'O TOKa

7.21

1.22

dusnueckue SABIEHUS B IPUPOJE: DIEKTPUYECKHE
ABJIEHUA B  aTMocdepe, DIEKTPUYECTBO  KHUBBIX
OpPraHU3MOB, MarHUTHOE ToJe 3eMiid, Apeiid MOoIroCoB,
POJIb MarHUTHOTO TOJIS AJIs )KU3HU Ha 3eMJie, MOJIIPHOe

CHSHUC

TexHuueckue yCTpoiCTBa: 3JIEKTPOCKOIN, amIepMeTp,
BOJIbTMETpP, PEOCTAT, CUETUYHUK DJIEKTPUUECKON IHEPIHH,
JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HAarpeBaTesIbHbIE
3EKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
OpCaAOXPAaHUTECIN, JJICKTPOMArHuT, OSJICKTPOJABUTATCIIb

IMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon snementa [TpoBepsieMbIe AIEMEHTHI COICPIKAHUS
paznena
MEXAHUWYECKUE SABJIEHUA
Mexannueckoe JABWXKEHHE. MarepuaibHasi TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCUTEILHOCTh MEXAHUYECKOI'O IBYDKCHUS
8.3 PaBHOMEpHOE TPSAMOJIMHEHOE JBUYKEHUE
#H##Par###HepaBHoMepHOE NMPAMOJIIMHENHOE JIBUKECHUE.
8.4 Cpennsis W MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPaBHOMCPHOM ABHXCHUHN




Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHEHOE

8.5
JIBUKCHHC
8.6 #H##HPar###CBoOO1HOE Tanenue. OnbITe! [ anuies
#i#ParfH##PaBHOMEpHOE [IBKEHHE 110 OKPYXHOCTH.
8.7 [Tepnonx m yactrora oOpamieHus. JluHeliHas W yrioBas
ckopocTu. LleHTpocTpeMUTENIbHOE YCKOPEHUE
8.8 [Tepseriit 3akoH HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3akoH Herorona
8.11 HH#Par###] [puHuuMI Cyneprno3uiuy Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
#iHParf##Cila  TpeHMs: CWIa TPEHUS CKOJBbKEHHS,
813 CWJIa TPCHHUS TTOKOSI, TPYTHE BUJIBI TPCHHUS
###Parf##Cwila  TSDKECTH W 3aKOH ~ BCEMHUPHOIO
8.14 TSATOTEHHUS. Y CKOPEHHE CBOOOIHOTO TTaICHHS
8.15 Hemwxenune  mmaHer  Bokpyr  Connma.  Ilepsas
' KOCMHYECKasi CKOPOCTh. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AGCOIIOTHO TBEPAOE
8.16 oo
8.17 ##HtPar#H##PaBHoBecue TBEPIOTO Tena C 3aKpErIEHHON
. OChI0 BpauieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmmnynsc Tena. U3menenne nMiynbca. IMIybe CHITBI
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTuBHOE JBUXKEHUE
8.21 Mexanudeckasi paboTa ¥ MOIITHOCTb
Pabora cun TsxkectH, ymnpyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PAOOTHI
) [lorennmanbHast dHEpPrus Tena, MNOTHATOTO  HaX
8.23 MOBEPXHOCTHIO 3eMJIH
8.24 [ToTennmanpHast YHEPTUS CKATOUN MPYKUHBI
8.9 ##Par##H#Kunernueckas  sHeprus.  Teopema o
2 KUHETHUYECKON dHEPIUun
8.26 HiHPar#H##3aKoH coXxpaHEHUS! MEXaHUYECKOU YHEPTUU




8.27

[IpakTuueckue paboOTHI:

OrmpenenieHne CpeaHE CKOPOCTH CKOJBXKEHHUs Opycka
WU JBWKEHHUS IIapuKa MO HAKJIOHHOW IIOCKOCTH.
Omnpenenenne yCcKOpeHUs: Teia MpU PaBHOYCKOPEHHOM
JIBIKCHUU 110 HAKJIOHHOM IIOCKOCTH.

UccnenoBanue 3aBUCUMOCTA NYTHU OT BPEMEHU NPHU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauaabHOW CKOPOCTH.
[IpoBepka rHUMOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HadyallbHOM CKOPOCTH MYTH OTHOCSTCS
KaKk psa HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJTBI TPEHUS CKOJIBKECHHS
OT CWIbl HOpMajgbHOro JaBieHus. Ornpexnenenue
kod(pduimenta TpeHUs CKoIbkeHUs. OmnpenencHue
KECTKOCTU TpYyKuHBL. OmpeneneHue padOThHl CUIIBI
TpEHUsI TPU PABHOMEPHOM JIBIDKCHHHM Tela IO
TOPU30HTANBHON MOBepXHOCTH. Ompenenenue padoThI
CUIIBI  YyOPYrOCTH  IIpU  INOABEME  Ipy3a  C
WCIIONb30BAHUEM  HEMOJBMKHOIO U MOABUKHOTO

OJIOKOB

8.28

8.29

®dusnueckue SBICHHUS B MPUPOJE: MPUIUBBI U OTIUBHI,
nBrokeHue T1uiaHeT COJIHEUHOW CHUCTEMBI, PEaKTUBHOE

ABUKCHUC KUBBIX OPraHU3MOB

TexHuueckue  yCTpOMCTBA:  CIUJOMETP,  JAATUUKH

TIOJIOKCHHA, PACCTOSIHHUA U YCKOPCHUSA, PAKCThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHbI

KonebarenpHoe aBuxenue. OCHOBHBIE XapaKTEPUCTUKHU

1 KoJIeOaHMI: IepUO/I, YacTOTa, aMILTUTYIa
9.2 Maremarnueckuit u NIPY’KUHHBIN MAasiITHUKU.
' [IpeBpaiiieHre sHEprur Npu KojaedaTeIbHOM JBHKEHUH
93 3aryxaromue KkojieOaHus. BbulHyXIeHHbIE KoeOaHus.
' Pesonanc
Mexannueckue BoyIHbL. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHBIE M HONEpeYHbIE BOJHBL. J[IMHA BOJIHBI U

CKOpPOCTh €€ pacnpocTpaHeHus. MexaHnuecKrue BOJIHbI B




TBépI[OM TCIIC, celicMUUYeCcKHEe BOJTHBI

9.5 3Byk. [')pomKkoCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WNudpasByk u ynpTpa3zByk
[IpakTrueckue pabOTHI:
Omnpenenenne 4acToThl W Iepuoja  KojeOaHWi
MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenne 4acToThl W Iepuoja  KojeOaHWi
MPY>KUHHOTO MasiTHUKA
0.7 HccnenoBanne 3aBUCUMOCTH — Iepuoja  KojeOaHHi
' MO/IBEIIEHHOT0 K HHUTU TIpy3a OT JUIMHBI HHTH.
HccrnenoBanne 3aBUCUMOCTH — Iepuoja  KoJjeOaHHit
NPY)KMHHOIO MasATHUKa OT Macchl rpysa. IIpoBepka
HE3aBHUCUMOCTH nepuoja Kose0aHui rpysa,
MOJIBEIIEHHOIO0 K HUTH, OT MaccChl Ipy3a U KECTKOCTH
npyxuHsl. l3Mepenue yckopeHnust cBOOOIHOTO NaieHUs
@u3nyecKue SABJICHUS B IPUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJICTPSCEHHE, CEHCMUYECKHUE BOJIHBI,
LyHAaMH, X0
9.9 TexHuueckue yCTpOMCTBA: 3XOJOT, HCIIOIb30BAHKE

yIbTPa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMATHUTHBIE BOJHBI.

104 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJTH

10.2 [[Ixana 3MeKTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarHutHas npupoja cera. CKOpPOCTh CBeTa.

' BosHOBBIE CcBOMICTBA CBETA

[IpakTuyeckue pabOTHI:

104 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOUIIBLHOTO TenedoHa
dusznueckue SBIEHUS B NpUpoAe: OHOJOrHUYECKOoe

10.5 JEeHCTBUE BUJIUMOTO, yIbTpadrOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUI

10.6 Texuuyeckue yCTpoiicTBa: UCIIOJIb30BaHUE

OJICKTPOMArdHuTHBIX BOJIH IJIA COTOBOH CBSI3U




11

CBETOBbBIE ABJIEHNA

111 JIyueBas monens cera. McTounuku cBeta
11.2 [IpssMonMHENHOE pacpOCTPaHEHHUE CBETA
Otpaxenue cBeta. [1mockoe 3epkano. 3aKoH OTpakKeHUs
11.3
cBeTa
114 [Ipenomnenue cBera. 3aKOH TMPEJIOMIICHUS CBETa.
' [losiHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JIunza. Xop tyyen B TuH3E
116 OnTnueckast cuctema ¢oToamnmnapara, MHUKpPOCKONa U
' TeJecKoIa
117 I'maz xak onrtuyeckas cucrema. brauzopykocts u
' JTAJIbHO30PKOCTh
118 Pasnoxenue 6enoro ceera B criektp. OnbiTel HhroTOHA.
' CrnosxeHue cneKTpajabHbIX LIBETOB. Jlucnepcust ceeta
[IpakTuueckue paboOTHI:
###Par#H##lccnenoBanue 3aBUCUMOCTH yria
OTpa)kKeHUs CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
HiHPar#H#H#l13yueHe  XapaKTepUCTHK  HM300pa’keHus
IpeaMeTa B INIOCKOM 3epKalie.
###Par###lIcciienoBadnue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOIO Jiyda OT Yrja HaJeHHs Ha
119 IPaHULE «BO3JLYX — CTEKJION.
' ###Par### lonyuenne w300pakeHUH C  TIOMOIIBIO
coOuparoIIei JTMH3HI.
###Par###Onpenenenne (HOKYCHOTO pacCTOSHUA U
ONTUYECKOU CHJIbI COOMPAIOIIEH JTMH3BI.
#HPar#H##0nbITEl MO0 pa3ioxkeHHro Oeroro cBera B
CHEKTD.
#A#Parf#H##OMBITHl 10 BOCHPUATUIO I[BETa INPEAMETOB
P UX HAOIIOAEHUH Yepe3 LIBETOBbIE (PUIBTPHI
dusnueckue sABICHUS B mpupoxe: 3arMeHus ConHua u
11.10 JlyHBI, 1IBEeTa TEJ, ONTHYECKHUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckue YCTPOWCTBA: OYKH, MEPUCKOII,




@OTO&HH&paT, OIITHYCCKHUE CBECTOBOAbI

12

KBAHTOBBIE SABJIEHUA
191 Oneitel Pezepdopna u mmaneTapHas MOJENb aToMma.
' Mogens aroma bopa
199 Ucnyckanne u mornioiieHue cBeta atroMoM. KBaHTEHI
' JIuHeityaTbie CIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(a, 6eTa- U TaMMa-u3ITydYeHHS
124 Crpoenue aromHoro sapa. HykinoHHas Mojnenb
' aTOMHOTO siapa. M3oromnsl
125 PanuoaktuBHbie mipeBpamienus. [lepuon momypacnana
' ATOMHBIX SITIEP
12.6 Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsiIOBOTO U
' MaccOBOTO YHUCEIl
12.7 DHeprus CBs3HM aTOMHBIX sifiep. CBsA3b MacChl U SHEPTUU
12.8 Peakiuu cunTe3a u genenus saep. ICTOUHUKN SHEPTrUn
' ConHua u 3B€31
12.9 Snepnas osHepretuka. JledcTBHE  paguOaKTUBHBIX
' W3ITy4YeHUN Ha KUBbIE OPraHU3MbI
[IpakTrueckue pabOTHI:
HabmroneHne CHOIOMIHBIX W JTUHEHYaThIX CIEKTPOB
12.10 U3ITy4EeHUSI.
UccnenoBanue TpPEeKOB: M3MEPEHHUE SHEPTUU YACTHUIIbI
10 TOPMO3HOMY TTyTH (110 poTorpadusim).
N3mepenue paguoakTuBHOTO (hoHA
Odusuyeckue SABIEHUS B MPHUPOJAE: ECTECTBEHHBIN
paarOaKTUBHBII ¢on, KOCMHYECKHE Jy4H,
12.11 PaAMOAaKTUBHOE M3JIYYEHHE MNPUPOIHBIX MHUHEPAJIOB,
JICUCTBUE PAAUOAKTUBHBIX H3IYYECHH HAa OPraHu3M
YyeJoBeKa
1212 Texauueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUYaJIbHBIN JO3UMETP, Kamepa Bunbcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpedoBaHUS

IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOCHHS OCHOBHOMH 00pa30BaTeJbHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zopanusi Ha ocHoBe PI'OC

[Tonumanue poiau  QU3MKM B HAYYHOM  KapTUHE  MHpa;
c(hOpMUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3H
U TI03HaBa€MOCTH SBJICHUH NPUPOABI, O POJHM OSKCIEPUMEHTa B
busmke, o0 cucTemMooOpasyromieii poau (GU3MKA B Pa3BUTHU
€CTECTBEHHBIX HAyK, TEXHHUKH M TEXHOJIOTUH, 00 3BOIIOIUH
busznyeckux 3HaAHUI M MX POJU B LIEJOCTHOM €CTeCTBEHHOHAYYHOU
KapTWHE MHpa, O BKIAJE POCCHUICKUX W 3apyOEKHBIX YYEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOILIETO

MHpa, pa3BUTHUC TEXHUKU U TEXHOJIOTHI

3HaHHUA O BUJAX MaTepuu (BEIIECTBO W TMOJE), O JABIKEHUU Kak
croco0e CyIIeCcTBOBAaHUS MaTepUn, 00 aTOMHO-MOJICKYJISIPHONU TEOPHUH
CTPOCHHUSI BelIecTBA, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOIbI
(MEXaHMYECKHX, TEIJIOBBIX, OJJEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHME pa3InyaTh SBJICHUS 10 ONMCAHUIO X XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (DPU3HUECKOe SBICHHE;
YMEHHE Paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXalOUIeM MHpE, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HAKM)

Bnagenue ocHOBaMM MNOHSTUHWHOIO armapara ¥ CHUMBOJIUYECKOTO
A3bIKa (PU3UKM W UCIOJB30BAHUE MX Ui pEIIeHUs Y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBOMCTBa Ten, (U3NYECKHUE SBICHUS U

IMPOLECCChI, UCIIOJIb3YH q)YH,I[aMeHTaJ'ILHBIe U SMIITNPHUICCKUC 3aKOHBI

YMeHne onucEBaTh HN3YUYCHHBIC CBOMCTBA TEI U (1)I/ISI/I‘~ICCKI/I€ SIBJICHUA,

HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCIIMYHMHBI

Brnagenne ocHOBaMM METOJOB HAYYHOTO IIO3HAHUS C YYETOM
coOIOIeHHsI TTpaBWJI OE30MACHOTO TPyJa: HaOmroAcHUE (QU3HMYECKUX
SABJICHUN:

YMEHHE CaMOCTOSITENIFHO COOMpPATh AKCIEPUMEHTANBHYIO YCTAHOBKY




U3 JIaHHOTO Habopa 00OpYyIOBaHMs MO WHCTPYKIUHU, OMHCHIBATH XOJ
OIIbITa U 3alMChIBATh €T0 PE3yNIbTaThl, (HOPMYIUPOBATH BHIBOJIbI;
MPOBEJICHHUE MPSMBIX U KOCBEHHBIX H3MEPEHUN (PU3NUIECKUX BETUUHH:
yMEHHE IIJIAHUPOBATh HW3MEPEHHS, CaMOCTOSTEIbHO COOMpAaThH
SKCIICPUMCHTAJILHYIO YCTAaHOBKY 10 HHCTPYKIIUHU, BBIYHCIIATH
3HAYCHHUC BCJIMYMHBI W AHAJIM3UPOBATH IMOJTYYCHHBIC PCE3YJIbTATHI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3YJIbTAaTOB U3MEPEHUI;
IMPOBCACHHUC HCECJIOXHBIX OKCIICPUMCHTAJIBHBIX I/ICCJICI[OBaHI/If/'I;
CaMOCTOSITENILHO  COOMpPATh AKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IMPOBOAHTH HCCJIEea0BaHUEC 10 HHCTPYKIUH, MMpEaACTaBIATh
MOJTy4YeHHBbIC 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJEC TAOIUIl U
Fpa(l)I/IKOB, YUUTBIBATE NOTPECIIHOCTH, ACJIATh BBIBOJBI 110 PE3YyIbTaTaM

HCCICJ0BaHUA

[TonumaHnue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJCIICH
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPAOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, KHIKOCTEH W TBEPABIX Tel, IJIaHeTapHas MOJENb aroma,
HYKJIOHHasi MOJIENIb aTOMHOTO f1pa) U YMEHHME NPUMEHSTh UX AJs

00BsICHEHUS (PU3UUECKUX MPOLIECCOB

YMeHne oOBACHATh (PU3MUECKUE TPOIECCHI M CBOKMCTBA TN, B TOM
Yuciae M B KOHTEKCTE CHUTyallud MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISITH IPUIUHHO-CIIC/ICTBEHHBIC CBSI3U U
CTPOUTH OOBACHEHHE C OMOPO Ha M3yYEHHbIE CBOMCTBA (PU3UUECKUX

HBJICHI/Iﬁ, (1)I/ISI/I‘ICCKI/IC 3aKOHBbI, 3dKOHOMCPHOCTHU 1 MOACIIN

YMmeHue pemaTth pacuéTHble 3amaud (Ha Oaze 2 — 3 ypaBHeHWUi),
UCIIONB3YSl 3aKOHBI U (OpMyINbl, CBs3bIBAIOLIME  (DU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KpaTKOE YCJIOBHE 3a/ayH,
BBISBIISITH HEIOCTAIOLINE JaHHbIC, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOUMbIE JUIsl €€ pelleHHs], UCTIOIb30BaTh CIIPABOYHbIE JaHHEIE,
IPOBOJNUTH PACUYETHI M OLEHUBATh PEAIUCTUYHOCTh IOIYYEHHOI'O
3HaYeHUs] (PU3UYECKOI BEIMUYMHBI, YMEHUE ONPEIENATh pa3MEpHOCTD

(GU3UUeCcKOil BeTMUUHBI, TOJIYYCHHOH NP PEIICHUH 3a/1a41

YMeHHe XapakTepu30BaTh IIPUHLHUIBI  JIEUCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX HPUOOPOB, U MPOMBIIIJICHHBIX
TEXHOJIOTHYECKUX IIPOLIECCOB 0 UX OMUCAHUIO, UCIIONb3YS 3HAHUS O

CBOMCTBaxX (DM3MYECKUX SBICHUH U HeoOXoaumbie (Qu3nyeckue




3aKOHOMCPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (U3MYECKUX SBICHUAX B
MOBCEIHEBHON JKM3HM JJid o0ecnedeHuss O€30MacHOCTH TpH
oOpamieHun ¢ OBITOBBIMH ~ IpubOpaMu M TEXHHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pOBbsI W  COOJIONEHUS HOPM
9KOJIOTUYECKOTO IMOBEJIEHUsI B OKpYXKalolled cpene; MOHUMAHUE
HEOOXOMMOCTH TPUMEHEHHS JOCTIKCHUNA (PU3MKH W TEXHOJIOTUH

JJIA paiOHAJIbHOI'O ITPUPOA0ITI0JIb30BaAHUS

11

OnbIT moucka, NpeoOpa3oBaHMA M NPEACTAaBICHUS HHPOPMaLUU
(GU3UUECKOro CoAep)KaHUs C MCIOJb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TE€XHOJOTHI; YMEHHUE OLEHUBATh JOCTOBEPHOCTH
NONydYeHHOW WH(pOpPMAMK HA OCHOBE WMEIOIIMXCS 3HAHUW U
JOTIOJIHUTEBHBIX ~ MCTOYHHMKOB,  YMEHHE  HCIIOJIb30BaTb  IIPU
BBINOJIHEHUH YYEOHBIX 3a/JaHUl HAYYHO-TIOMYJSAPHYIO JUTEPaTypy
(GU3UUECKOro coJepikaHus, CHPaBOUHbIE MaTEpUalIbl, PECYpChl CETH
Wnrtepner; BnageHue 0a30BbIMM  HaBBIKAMHU  INpeoOpa3oBaHUs
UHPOpPMALMU M3 OAHON 3HAKOBOH CHUCTEMBI B JpYIyl0; yMEHHE
co3laBaTb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHMS Ha

OCHOBC HH(bOpMaHI/II/I U3 HECKOJIBKUX UCTOYHUKOB




INIEPEYEHD 9JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

MO ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHWYECKUE ABJIEHUA
11 Mexannueckoe ABumxkeHue. MarepuanbHas Touka. (Cucrema  oTcyéra.
' OTHOCHUTENBHOCTD JBHMIKCHHUS
PaBHOMepHOE U HepaBHOMepHOE JBMKeHUe. Cpennsisi ckopocTh. Dopmyna aJist
1.2 BBIYHCIICHHSI CpeTHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TPSAMOJIIMHEMHOE JBI)KEHHE. 3aBUCHUMOCTb KOOPAMHATHI Tela OT
BPEMEHHU B ClIy4ae PaBHOMEPHOTO MPSIMOJIUHEUHOTO ABUKECHHUS:
13 (1) =x,+vt
I'padukn 3aBUCMMOCTH OT BpEMEHHM JUISI TPOEKIMH CKOPOCTH, TMPOEKIIMH
nepeMenieHusi, IMyTH, KOOpPAMHATHl TMPU PABHOMEPHOM MPSIMOJIMHEHMHOM
JIBIKCHUHN
3aBUCUMOCTh KOOpPAMHATHI Tela OT BPEMEHHM B Cllyda€ PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKCHUS:
5
S =vg # i+ ay = ;
2
@opMynbl JUIST TPOEKIUU TEePEMEIIEHUs, MPOCKIUA CKOPOCTH W TMPOCKIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JABUKECHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['padukn 3aBUCHMOCTH OT BPEMEHHU MJIs MPOCKIUU YCKOPEHUS, IMPOCKIHH
CKOPOCTH, TIPOCKIIUU TEPEMEIICHUS, KOOPJIWHATHI TPHU PABHOYCKOPECHHOM
MPSIMOJIMHEMHOM JIBUYKEHUU
CpoOoanoe mageHne. GopMysbl, OMUCHIBAIONIME CBOOOJHOE TMAJCHUE Teia IO
15 BEpTUKAIU (JABUKEHUE TeJla BHMU3 WIIM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnn). I'paduxu 3aBUCHUMOCTH OT BpeMEHH s MPOEKLUUU YCKOPEHHS,




MMPOCKOHNU CKOPOCTH MW KOOPAUHATHI IIpU CBO60,I[HOM nagcHuy TCjaa II0

BEPTUKAIIN
CkopocTh pPaBHOMEPHOIO JBIKEHHS Tejla IO OKpyKHOCTH. Hampasnenue
CKOPOCTH.

dopMyna Al BBIUMCICHUS CKOPOCTH Ye€pe3 pauyc OKPYXKHOCTH U MEPUOJ]

oOparreHus:
2nR
L=
T

LlenTpocTpemuTenbHOE  yCKOpeHHe. HampaBieHwe LEHTPOCTPEMHUTEIEHOTO

16 yckopeHus. PopMyiia 1l BBIYUCICHUS YCKOPEHUS:
2
a. — v
"R
®dopmyra, CBSI3bIBAIONIAsl IEPUOJ M YACTOTY OOpaIeHHS:
V= 1
T
Macca. [InotHOCTSH BemecTBa. @opMyiia I BEIYUCICHUS IUNIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BennunHa. CliokeHue Cuil
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIbI, ICHCTBYIOIIEH Ha
TEJI0
B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHue nokost U TpeHUe CKONbKEeHUs. PopMyIna [ BEIYUCICHUS MOLYJIS CUTIBI

TPCHUSA CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmarust Tema. Ymopyrue u Heynpyrue naedopManuu. 3aKOH YOpyroi
nedopmanuu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHoe TSATOTCHUE. 3aKOH BCEMHUPHOT'O TATOTCHUS:

My - M4
F=g L1 _2%
R
Cuua TspKecTH. Y CKOpEeHHe CBOOOIHOIO IaIeHusl.
®opmyna 17151 BRIYUCIICHUS CHITBI TSDKECTH BOJIM3M noBepxHocTH 3emin: F = mg.
JiBmxenue rianet Bokpyr Counnia. [lepBas kocMu4ecKkasi CKOPOCTb.

HesecoMocTs u neperpysku
Hmnynbe Tena — BeKTopHast pusnyeckasi BeTUUMHa.
p=mb

I/IMHYJ'IBC cucTtemsl Tea. MI3MeHeHue HUMITYJIbCA. I/IMHYJ'ILC CHJIBI

1.16

3aKkoH COXPAaHCHUA UMITYJIbCa IS 3aMKHyTOI>’I CHUCTCMBI TCJI:
D=0, i, U, =const

PeakTuBHOE IBHKEHIE

1.17

MexaHnnueckas pa60Ta. CDOpMy.]'Ia JJIA BBIYHMCIICHU A pa6OTLI CHIIBI:

A=F5ooscx

Mexaanyeckass MOILTHOCTb:

=24
I

1.18

Kunernueckas u IMOTCHIMAJIbHAA S9HCPI'Hs. CDopMyna JJIA BBIYHUCIICHUA

KUHETUYECKON SHEPIUU:

HE)E
Ey ="

Teopema o xkuHeTnueckou sHeprun. Gopmysa A BHIYUCICHUS TOTCHIMAIBHON




OHCPI'uu TCjia, HIOAHATOIO

Hajg 3eMIeH:

E,=mgh

Mexannueckas OHCPIruAi:

E=E;.+E 2
1.19 .
3aKOH COXpaHEHUsI MEXaHN4eCKOM 3Heprun. @opMyiia sl 3aKOHA COXPaHEHHUS
MEXaHWYECKOM dHEpPruu B OTCYTCTBHE CUJ TpeHus: E = const.
[IpeBpanieHre MEXaHUYECKOW SHEPTUU MPU HATTMYUU CUIIBI TPEHHUSL.
[TpocThie MexaHU3MBI. «30JI0TOE TPABMIIO» MEXAHHUKH.
Poruar. Moment cuisl: M - FI.
VYcioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[ToaBuxHBI 1 HeTTOABMXKHBIN O0510Kku. KITJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TEA.
dopMyina 17151 BBIYUCIECHUS TaBJICHNs TBEPAOTO TeJa:
p= F
5
191 Hasnenwue raza. ATMochepHOe JaBlIeHHeE.
I'uppocTtaTyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMyia 7151 BBIUUCICHUS JABJICHUS BHYTPH KHJIKOCTH:
P=Pgh+Dp,
1.22 3akoHn [lackans. ['mapaBnuyeckuii npecc
3akoH Apxumena. PopMmyna Hjig  ONPENEICHUS BBITAJIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23

F_jlm_ =pgV

VYcnoBue nnaBanus tena. Ilnapanue CYZAOB H BO3QYXOILIAaBAHUEC




1.24

1.25

Mexannueckue KoyieOaHMS. AMHJ'II/ITy,I[a, nepuoa M 4YacToTa KOJIEOAHH.

®opmyiia, CBA3BIBAIONIAS YACTOTY U EPUOJ] KOJICOAHUI:

MaremMaTtnyeckuii M TpYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruu npu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

1.27

1.28

3aryxatomue konaebanus. Bernyxaennsie konebanus. Pezonanc

MexaHndecKrue BOJIHEI. HpO)IOJ'II)HI)IC N TOIICPCUYHLIC BOJIHBI. ﬂHHHa BOJIHBI U

CKOPOCTh PACHPOCTPAHECHHUS BOJIHBIL

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE

nByX cpell. MH(pa3Byk U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHed IMIOTHOCTH BEIIECTBA, apXUMEIOBON CHIIBI; >KECTKOCTH
MPY>KUHBI; KO3(P(GUIIMEHTa TPEHHS CKOJBKEHUS, pabOThl CHUJIBI TPEHHS, CHJIIBI
VIIPYTOCTH; CPEIHEH CKOPOCTH IBUKECHHSI OpycKa MO HAKJIOHHOHN IIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHH MO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuoaa KOJIEOaHUIT MaTeMaTUYECKOTO MadTHHKA, YaCTOTbl HW MTCPUOJA
Kosie0aHui MPYKMHHOTO MasTHUKA; MOMEHTA CHIIbI, IEHCTBYIOIIETO HA phIYar;
paboTHl CWJIBI YNPYrOCTH TpPH MOABEME TpPy3a C TOMOIIBI HEMOJBMKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPH MOIBEME Ipy3a ¢ TOMOIIBIO TIOIBUKHOTO
Omoxka.

UccnenoBanne 3aBUCUMOCTH apXHUMEIOBON CHJIBI OT 00BEMA MOTPYKEHHOU
YaCTu TC€JIa U OT IINIOTHOCTH XKHUAKOCTHU, HC3aBUCUMOCTHU BbITaJIKI/IBaIOH_[eﬁ CHUJIBI
OT MaccChl TeJa; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAJIbHOTO ABJICHUS U OT
poJla TIOBEPXHOCTH; CHIIBI YIPYTOCTH, BO3HUKAIONIEH B TPYKHHE, OT CTEICHU
nedopMaluu MPY>KUHBL, YCKOpeHus: Opycka OT yrja HakJIOHa HalpaBIISIOLICH;
nepuoa (4acToThl) KOJeOaHUI HUTSHOrO MasTHUKA OT JJIMHBI HUTH; NEpHoa
Kojie0aHuM MPYXUHHOTO MasTHUKA OT Macchl Irpy3a M KECTKOCTU MPY>KUHBI,
UCCIIEIOBAaHNE HE3aBHCHMOCTH IEpUOJa KOJICOaHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yciioBus paBHOBECHS phlyara

1.30

Qusuueckue s6nenus 6 npupode: TPUMEPHl JBWKEHUS C Pa3IMUHBIMU
CKOPOCTSIMU B JKHUBOW U HE)KMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TCXHUKC, IPUIMBbBI W OTJIUBLI, JABHXXCHHC IIJIAHCT ConHeyHoH CHUCTCMBI,




PEaKTUBHOE JIBMKEHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEJIOBEKA, BIUSIHUE
aTMOC(EpHOr0 JaBJEHUS HA >KUBOW OpraHU3M, IUIaBaHUE PBHIO, BOCIPHUSATHE

3BYKOB KUBOTHBIMHU, 3CMJICTPSAACCHUC, celicMHu4YecKue BOJIHBI, IYHAMH, 5XO0O

Texnuueckue yCWlpOIZCI’I’lG(l.' CIIMAOMETP, AATYMKHU IIOJOXKCHHA, PACCTOAHUA U
YCKOpPCHUA, AOUHAMOMCTpP, IMMOAIIWIIHUKHU, PaAKCThI, pblYyar, HOIIBI/I)KHBIP'I u

HGHO,Z[BPI}I(HBIP'I 6J'IOKI/I, HAaKJIOHHasA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6I>ITy,

L3l COOOIIAOIINECST COCYABI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHUN IpeEcC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJEKYISIPHO-KMHETUYECKON  TEOpUU  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrannnaeckue u amopdHbIe Tena

25 JlBmkenne dvactuil BemiecTBa. CBS3b  CKOPOCTH JABWXKCHUS YaCTHI[ C

' Temneparypoil. bBpoyHoBckoe nBmxenue, muddysus

2.3 CMaumnBaHHe U KaWUISIPHbIE SIBICHUS

2.4 TemnnoBoe pacHIMpeHne U CKaTHE

2.5 TennoBoe paBHOBeCHE

26 Buytpennss snHeprus. Pabora um Teruionepenadya Kak CIOCOOBI M3MEHEHUS

' BHYTpPEHHEH dHEepruu

2.7 Bune! Teronepenayn: TeMIONPOBOAHOCT, KOHBEKIUS, U3TYyUCHHE
HarpeBanne w oxmaxkzaeHue Teld. KomwdecTBO  TEIUIOTHL. Y AeiabHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs] PHEPTHM B TEIUIOBBIX MpoIleccax. YpaBHEHHE TETIOBOTO
OanaHca:

2.9
QO +0, +..=0
Ucnapenue u koHuaeHcauud. V3MeHeHHE BHYTPEHHEH SHEpPrud B IPOLECCEe

210 UCTIapeHuss W KoHAeHcauuu. KumneHue  SKUAKOCTH. YJelbHas TeruioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxnocTs Bo3ayxa




2.12

2.13

[InaBnenne wu Kpuctaumzanus. V3MeHeHHe BHYTpPEHHEH OJHEpPruM IpHU

IJIABJICHUU U KpUCTAJIJIU3allnuH. Y,)ICJ'IBHEU[ TCILJIOTA IIJIaBJICHUSA:

,_0

m

BHyTpeHHss SHEprus cropaHus TOIUIMBA. Y I€JbHAs TEIJIOTa CTOPAHMS TOILIUBA:

q=Q/m

2.14

[Tpuniuns! paboTs! TernoBbix apurarenei. KI1J teroBoro apuratens

2.15

2.16

Ipakxmuueckue pabomoi

N3mepenune yaenbHOM TEMIOEMKOCTH METAUNIMYECKOro LMJIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOJyYEHHOTO BOJOW KOMHATHOW TeMIeparypbl (UKCUPOBAHHON
MacChl, B KOTOPYK) ONYIIEH HArpeTbld LUWINUHAP; KOJIUYECTBA TEIUIOTHI,
OT/AHHOT'O HArpeThiM LMJIWHIPOM, IOCJIE€ OIYCKaHHs €ro B BOJY KOMHATHOU
TeMIEpPaTypbl; OTHOCUTEJIBHOM BIAXXHOCTHM BO3AYyXad; YIEIbHOW TEIUIOTHI
IJIaBJICHUS JbAa. lccimenoBaHME M3MEHEHHS TEMIIEPATYpPbl BOABL  IIPU
Pa3IMYHBIX YCJIOBHUAX; SBJIEHUS TEIJIOOOMEHa MpPU CMEIIMBAHUU XOJOIHOM U
ropsiueii BOJbIL; MpoLecca UCIapeHust

QDusuueckue s61eHUsL 8 npupode. TIOBEPXHOCTHOE HATSHDKEHHE U KallWJUISIpPHBIE
SIBJICHUSI B TIPUPOJIE, KPUCTAUIBI B mpupoje, uznydeHue CorHIia, 3aMep3aHue

BOJI0EMOB, MOpCKHUE OpHU3bI; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

Texnuueckue ycmpoticmea: KalwuUIApbl, IPUMEPbl UCIIOJIb30BaHUS KPUCTAILIOB,
KUIAKOCTHBIM TEPMOMETp, AATUYMK TEMIEPATYPBI, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THTPOMETPHI, ICUXPOMETp, MapoBasi TypOMHA, JABUraTelb BHYTPEHHETO

CropaHus

3.1
3.2

OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onektpuszanus Tei. J[Ba BUa 3JIeKTPUUECKUX 3apsii0B

B3aunmopeiicTBue 3apsokeHHBIX Teql. 3akoH Kynona

3.3

3akoH COXPAHCHUSA IJICKTPUICCKOIr'O 3apsaa

3.4

Onektpuueckoe mnone. Hanpsk€HHOCTh ayekTpudeckoro mnons. IIpuHiun

CYTIEPIO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snektpuueckux 3apsaoB. JleCTBHE SIEKTPUYECKOrO TMOJISA HA

QJICKTPUYICCKUC 3apAIbl. HpOBO)IHI/IKI/I " JUDJICKTPUKU

3.6

[TocTostHHBIN AneKTpuUecKuid TOK. [leficTBUs 3nekTpudyeckoro Toka. Cuia Toka.




Hanpsixenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE COMPOTUBIICHUE. Y ICIbHOE AIEKTPUIECKOE COMPOTUBIICHUE:

3.7 R =pl/S
38 3axkon Oma juist yyactka snektpuyeckoi menu: | = U/R
[TocnenoBarenbHOE COEIMHEHHUE MPOBOIHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOe COeTUHEHNE TPOBOTHUKOB PABHOTO COMPOTUBIICHUSI:
U=U;I=1+1;R=2.
2 2 P
CMelaHHbIe COETMHEHUS TPOBOIHUKOB
Pabota u moiHOCTh 351ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J>xoyinst — JleHna:
3.11 0= I° Rt
3.12 OmneiT Opcrena. MarHuTHOE TOJI€ TPSIMOTO TPOBOJHUKA C TOKOM. JIMHHUM
MarHUTHON MHIYKITIH
313 MarnuTHoe 1OJN€ TOCTOSIHHOTO MarHurta. B3auMonelcTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHE€ MarHUTHOTO IOJIsS HA MIPOBOJHUK C TOKOM
3.15 Oneitel @apanes. fABneHue 3meKTpoMarHuTHON HAYKUMU. [IpaBuio Jlenna
Ipaxmuyeckue pabomwl
N3mepeHne  2JIEKTPUYECKOTO  COTPOTUBIEHUS  PE3UCTOPA;  MOITHOCTH
AIEKTPUIECKOTO TOKA; pabOTHI NIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCHUMOCTH CHUJIBI TOKAa, BO3HUKAIOIIETO B IPOBOJHHUKE

(pe3ucTopsl, JamMIouka), OT HAIMPSKEHUsT Ha KOHIIaX MPOBOJIHUKA; 3aBUCUMOCTHU
COMPOTUBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOMIAIA €r0 MOMEPEUHOr0 CeUeHUs U

YACIBHOTO COIIPOTUBIICHHUA.




HpOBepKa npaBujia AJIA JICKTPUYCCKOTIO HAIPSXKCHUA IIPU ITOCIICIJOBATCIIBHOM
COCAVMHCHUHN IIPOBOAHUKOB, IIpaBuWJia I CHJIbBI SJICKTPUYCCKOrO TOKa IIpH

napajjicJibHOM COCAMHCHUN IPOBOJAHNKOB (pCSI/ICTOpLI n naMnqua)

Qusuueckue A61eHUs 6 Npupooe: SIEKTPUUECKHUE SBIEHHUS B aTrMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiiu, Ipeld MmoocoB,
POJIb MArHUTHOTO MOJIS JUISl AKU3HU Ha 3eMile, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: 3SIEKTPOCKOI, aMIEepMETp, BOJBTMETP, pPEOcCTar,
CUETUMK  DJIEKTPHUUECKOW  DHEPIUH,  AJIEKTPOOCBETUTENBHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AJIEKTPOIPUOOPHI (mpumepsl), INEKTPUYECKUE
NPEJOXPAHUTEIH, DJIEKTPOMArHUT, SJCKTPOJBUTATENb IOCTOSHHOTO TOKA,
TeHepaTop MOCTOSTHHOTO TOKA
3.19 OneKTpoMarHuTHbIE BOJIHBI. [1Kkana 371eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsMonuHeliHoe pacipocTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano
3.22 [Tpenomienue cBera. 3aKOH MPEIOMIICHHUS CBETa
3.23 Jucnepcus cBeta
3.2 JInnza. Xox nyueir B nuH3e. DokycHoe paccTossHME JIMH3BL. OnrTuyeckas cuia
' mun3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucreMa. OnTuueckue mprudopbl
Ilpaxmuueckue pabomul
#i#Par#Ht#l13MepeHre ONTUYECKON Ccuibl coOuparomield JHMH3bI; (OKYCHOTO
paccTostHUsI COOHMpAroIIei INH3HI (110 CBOWCTBY PaBEHCTBA pa3MEPOB MpeAMeTa H
n300pakeHusl, KOr/ia MPEeAMET PACIONOKEH B TBOMHOM (OKYCeE), MOKazaTels
3.26 MIPEJIOMJICHUS CTEKJIA.
#Hi#HPar###lccnennoBanue CBOWCTBA M300pa)K€HUsI, MOJYYEHHOTO C TOMOILBIO
coOuparonield JIMH3bI; U3MEHEHHs (OKYCHOIO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCHMOCTH yIJla TIPEJIOMJICHHSI CBETOBOTO JIy4a OT yrjla TMaJeHHs Ha
IpaHHIIE «BO3IYX — CTEKIIO»
307 Qusuueckue senenus 6 npupooe: 3atmenms Conana u JIyHBI, 1BeTa Ted,
' ONTUYECKHE SBIEHUS B aTMocepe (1BeT Heba, pedpakiys, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOM, (QOToanmapaT, OINTHYECKUE
' CBETOBO/IbI
4 KBAHTOBEBGIE SABJIEHUA
4.1 PannoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydeHus. Peaknuu anbda-u Oeta-




paciiaaa

4.2 OnbiThl Pesepdopaa no paccesauto anbda-vactuil. [InanerapHas Moieinb aToMa

4.3 CocraB aToMHOTO siipa. M30TOMBI

4.4 [Tepuon momypacmnaja aTOMHBIX SiAEp

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apAJ0BOI0 U MAaCCOBOT'O YHCE
Qusuueckue s6leHUs 6 Npupode. €CTECTBEHHBIM PaJIMOAKTUBHBIA (OH,

4.6 KOCMHYECKUE JIy4H, PATUOAKTUBHOC W3JIYYCHHUE TPUPOJHBIX MHHEPAJIOB,
HeﬁCTBHC paI[I/IOaKTI/IBHI)IX I/ISHYIICHI/Iﬁ Ha OpFaHI/ISM YCJIIOBCKA

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHAUBUIYAJIBHBIA TO3UMETp, Kamepa

Bunbcona, siiepHas 3HEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






