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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUI M TpeOOBAaHUM K PE3yJIbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOrPaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takxke ¢ yuéToM deaepanbHOl pabouel IporpaMMbl BOCITUTaHUS
u Konuenuuu npenojgaBanus yueoHoro npeamera «Dusukay.

Copepxanue mporpamMmbl MO (U3MKE HalpaBiIeHO Ha (HOpMHUpPOBAHHE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaIOIIMXCA M OPraHU3aLUI0 H3YyYEHHUS
(¢u3MKN Ha JEATEIBHOCTHOW OCHOBE. B mporpamme mo ¢gpu3mke y4UTBHIBAIOTCS
BO3MOXHOCTH yueOHOTO mnpeameta B peanusaiuu tpedboBannit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeAMETHBIM pe3ysbTaram oOydeHHs, a
TaK)K€ MEKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHusl.

[Iporpamma 10 (u3UKEe YCTaHABIMBAET paclpeiesieHne Y4eOHOro
MaTepuaiia mo rojaMm oOy4eHus (MO KiaccaM), MpejiaraeT ITPUMEPHYIO
MOCJEI0BATEIbHOCTh HU3YYEHHUSI TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUS
MPEAMETHOTO COAEPKAHUA U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yHarOIIUXCSl.

[Iporpamma no ¢usmuke pazpaboTaHa C LENbIO OKa3aHUS METOAMYECKOU
MOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmbl IO yueOHOMY MPEIMETY.

®dusuka ABIAETCS CUCTEMOOOPA3YIOUIMM JJIsi  €CTECTBEHHOHAYUHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (U3UYECKHE 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB W SIBJICHUM, HM3y4aeMbIX XHMHEH, OHOJOTHEH, acTpOHOMHUEH W
¢u3nueckoii reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUDA,
NpeaocTaBisieT Haubosiee sCHble 00paslbl MPUMEHEHHsS HAyyHOro MeEToja
HO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa u3 riaaBHBIX 3a7a4 (GU3MYECKOT0 00pa30BaHUs B CTPYKTYpe OOIIETo
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
MHTEpeca K HayKe Y 00y4aronuxcs.

N3yuenne Qusukn Ha 0a30BOM ypOBHE TPENIOIAraeT OBJAJACHUC
CJIEIYIOIIMMH KOMIIETEHTHOCTSMHM, XapaKTEPU3YIOLMMU €CTECTBEHHOHAYYHYO
IPaMOTHOCTB:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPIPETHUPOBATH  JAHHBIE W  MCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JIsl OJyUYEHHUSI BBIBOJIOB.

Henu wm3yuenuss (U3MKM HAa ypOBHE OCHOBHOTO o00Iero oOpa3oBaHUs
onpenenensl B KoHuemnuuu npenogaBanusi yueOHoro mnpeamera «DPu3nka» B



oOpa3oBaTeNnbHBIX oOpraHuzauusx Poccuiickoii @enepauuu, peamu3yrOIIMX
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOTrPAMMBI, YTBEPXKIEHHOW pEIIEHUEM
Konnernn Munucrepcrsa npocsemenus Poccutickoit @eaepannn (IpOTOKOJI OT
3 nexabps 2019 r. Ne [TK4BH).

ey uzyyenus: pusuKu:

npuoOpeTeHre MHTepeca U CTPEeMJICHUS OOydarouuxcsi K HaydHOMY
M3YUYCHHIO MPUPOJBI, PA3BUTHUE MX HHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTE;

pa3BUTHUE TMPEJCTABICHUNA O HAYYHOM METOJE IO3HAHUS U
dbopMHpOBaHUE HCCIEAOBATEILCKOTO OTHOUIECHUSI K OKPYXKaIOIUM
SIBJICHUSIM;

dbopMupoBaHHE HAyYHOTO MHUPOBO33PECHHSI KaK pe3ysibTaTa U3y4eHUs
OCHOB CTPOCHMSI MaTepUu U PyHTaMEHTAIbHbBIX 3aKOHOB (DM3UKH;
dbopMHpoBaHUE MPEACTABICHUN O PO (DU3UKU JIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  TPEJCTaBIEHUH O BO3MOXKHBIX cepax  Oymymien
poheCCUOHATIBHON e TEILHOCTH, CBS3aHHOMN ¢ (DU3UKOM, TOATOTOBKA
K JaJIbHeHIIeMy 0Oy4eHUI0 B 3TOM HallpaBJICHUHU.

JlocTKeHHE ITHX IIeJieH MporpaMMbl 1Mo (pu3uKe Ha ypOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:

npuoOpeTeHnue 3HAHUM O JUCKPETHOM CTPOCHHMM BEIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX W KBAaHTOBBIX
SIBJIICHUSIX

pUOOPETEHNE YMEHUN OMUCHIBATH U OOBACHITH (PU3UUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOTYYECHHbBIX 3HAHUM;

OCBOGHHE METOJIOB PpEIIECHUS NPOCTEHIINX pacyETHBIX 3adad C
MCIIOJIb30BaHUEM duznyeckux Mojienel, TBOPUYECKUX U
IPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHWI HaOIIOAaTh NPUPOIHBIC SIBICHUS W BBITOJIHATH
OTIBITHI, JTAOOpaTOpPHBIE PAOOTHI U SKCIIEPUMEHTANIbHbBIE UCCIEA0BAHUS C
MCTIOJIb30BaHUEM U3MEPHUTEIBHBIX TPHOOPOB;

OCBOEHHME MPUEMOB paboThI ¢ UHPOpMaLuen GU3NUECKOTO COACPKAHNUS,
BKJItOUYasi UH(HOPMALIMIO O COBPEMEHHBIX JTOCTHKEHUAX (DU3UKH, aHATIU3
U KPUTHUYECKOE OLIEHUBaHNE NHPOpMaIUH;

3HAKOMCTBO cO chepamu  npodecCuoHaIbHON  JESITEIHHOCTH,
CBS3aHHBIMH C (U3HKOW, W COBPEMEHHBIMH  TEXHOJIOTHUSIMH,
OCHOBaHHBIMHU Ha JIOCTIKCHUAX (PU3NIECKON HAYKH.



Ha uzyuenue ¢usuku (6a30BbI yPOBEHb) HA YPOBHE OCHOBHOI'O OOIIIETO
obOpaszoBaHus 0TBOIUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEIHO0), B
8 kiacce — 68 yacoB (2 yaca B Hefieno), B 9 kimacce — 102 yaca (3 yaca B HeZeli0).

[IpennaraemMslii B mporpaMmme 1o pu3nke nepeueHs J1adopaTopHbIX padoT U
ONBITOB HOCHT PEKOMEHIATENBbHBIA XapakTep, Y4YUTENIb JelaeT BbIOOp
MpOBEIEHUS JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM HWHAMBHIYaTbHBIX
0COOEHHOCTE  00ydYaroluxcsi, CIHCKa O3KCHEPUMEHTAIBHBIX  3aJaHMI,
IpeJularaéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O 3K3aMeHa o (hU3HKe.



COIEPKXAHUE OBYUYEHUA

7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOIIEero Mupa.

®usuka — Hayka o0 npupoze. SBinenus npupoapl. OU3NYECKUE SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BenuuuHbL. M3Mepenue ¢usznueckux BennuuH. Ouznyeckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka w Jgpyrue eCTeCTBEHHBIE HAYKH H3YYalOT MPUPOIY.
EcTecTBeHHOHAyUHBI METOJ MO3HAHUs: HAOIIOJEHHE, MMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBMKECHHUE THUIOTE3, OJKCIEPUMEHT IO IMPOBEPKE THUIIOTES,
oObsicHeHHe HabmonaeMoro spieHus. Onucanue (QU3NYECKUX SBICHUN C
MIOMOILBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHu4eckue, TEIUIOBbIE, JJIEKTPUUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. @uznueckue MpUOOPHI U Mpolieaypa NPsIMbIX U3MEPEHHUI aHAJIOTOBBIM
1 U (POBBIM PUOOPOM.

Jlabopamopnuie pabomel u onvimol.

1. OmpepeneHue EeHbI ASICHUS Kbl U3MEPUTEIBHOTO MPUOOpa.

2. M3MepeHue pacCTOSIHUU.

3. Hsmepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OnpexneneHue pa3MepoB MAJIbIX TEI.

5. M3Mepenue temneparypsl IpU MOMOIIU XKUIAKOCTHOTO TEPMOMETpPA U
JaTYAKa TEMIIEPATypHI.

6. IIpoBenenue ucciaeoBaHus MO MPOBEPKE TMIIOTE3bI: TAIBHOCTD MOJIETA
apuKa, NymeHHOTO TOPU30HTANIBHO, TEM 0O0JIbIIE, YeM OOJIbIIE BHICOTA
mycKa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHNH BellecTBA.

CrpoeHue BemiecTBa: aToMbl W MOJIEKYJbI, WX pa3Mepbl. OMBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBRA.

JIBmxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JBMXKEHUS YacCTHI[ C
TeMrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTuil
BEILIECTBA: IPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, )KUAKOCTEN U TBEPIBIX
(kpuctammuyeckux) Tej. B3auMocBs3b MEXIy CBOMCTBaMM BEILIECTB B Pa3HBIX



arperaTHbIX COCTOSTHUSIX U UX ATOMHOMOJIEKYJISIPHBIM CTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO IBUXKEHUSI.

2. HabGmonenue nuddysum.

3. HaOmionenue  siBneHud, OOBSICHSIOIIMXCS — MPUTSHKEHUEM WU

OTTAJIKUBAHUEM YACTUIL BEIIECTBA.

Jlabopamopnwie pabomel u onvimol.

1. OueHka JuaMeTpa aToMa METOJOM psaoB (C  HCIOJIb30BAaHUEM

dboTorpaduii).

2. OnpIThI O HAOJIOIEHUIO TEIJIOBOTO PaCIIUPEHUS Ta30B.

3. OnbITel 1O OOHAPYKEHUIO AEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJEHCTBHE TeJl.

Mexanudeckoe IBHKEHHE. PaBHOMEpPHOE W HEPaBHOMEPHOE JBUKCHUE.
Cxkopocte. CpenHsst CKOPOCTh NP HEPABHOMEPHOM JABMXKEHUH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne nHEpUMM. 3aKOH MHEPLUU. B3auMOAEHCTBHE TeNl Kak MPUYMHA
W3MEHEHHSI CKOPOCTM [BM)KEHHS Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTH BeniecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €AUHHULE
o0bEMa BelecTna.

Cuita kak XapakTepucTuka B3auMoaencTsus Ten. Cuia ynpyrocTy U 3aKOH
I'yka. 3MepeHne cuibl ¢ TOMOIIBIO TUHAMOMETPA. SIBICHUE TATOTEHUS U CUIa
TsokecTd. Chila TSDKECTHM Ha JApyrux IulaHetax. Bec Ttema. HeBecomocTs.
CnoxeHue cwil, HalpaBJIEHHBIX MO OAHOW IpsiMoi. PaBHOmeWCTBYyrOIIas CHUIL.
Cuna tpenust. TpeHHe CKONBXEHUS U TPEHUE TMOKOA. TpeHue B MPUPOAE U
TEXHUKE.

Hemoncmpauuu.

1. HaOmroneHue MexaHU4ecKoro JBUKEHHS Teja.

2. M3MepeHue CKOpOCTH NMPSAMOJIMHENHOTO JBHKECHUS.

3. HaOmronenue siBleHUs HHEPITUU.

4. HalGmoneHre n3MEHEHUsl CKOPOCTH MPH B3aUMOJICUCTBUU TEJ.

5. CpaBHEHUE Macc MO B3aNMOJICHCTBUIO TEJL.

6. CnokeHue cuJjl, HalpaBJIECHHbBIX IO OJTHON MPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpepneneHre CKOPOCTH PpPABHOMEPHOTO JBIDXKEHHS (IIapUKa B

XKHUJKOCTH, MOJICTTH AJIEKTPUUECKOTO aBTOMOOMIIS M Tak Jiajee).
2. Ompenenenue cpeaHeil CKOPOCTH CKOJIbKEHUsI OpyCcKa WM MIapHuKa 10
HAKJIOHHOU TIOCKOCTH.



Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

4. OnBITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTb pacTshKeHUs (aedopmaliin)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. ONBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

JaBnenne. CriocoObl YMEHBIICHUSI W yBEJIWYCHHUs NaBieHus. JlaBieHue
raza. 3aBUCHMMOCTh JaBJEHUsA Tra3za OT o00bEMa, Temmeparypsl. llepenaua
JABJICHUST TBEPABIMU TEJIaMHU, >KUAKOCTAMM U Ta3zamu. 3akoH [lackans.
[THeBMaTHUeCKHE MAaIIMHBL. 3aBUCUMOCTH JABJICHUS KUIAKOCTH OT TIyOWUHBI.
['unpoctatnueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHU3MBI.

AtMmocdepa 3emin u atmMmochepHoe aaBieHue. [IpruurHbl CylecTBOBaHUS
Bo3ymHON 06osouku 3emin. Onbitr Toppuueru. M3mepenue atMochepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOro JaBJiCHHUS OT BBICOTHI HaJ YPOBHEM
mops. [Ipubops! 17151 n3MepeHus aTMoc(hepHOTro TaBJICHHUS.

JlericTBUE )KUIKOCTH U Ta3a Ha IOTPYKEHHOE B HUX TEJIO. BrITasIknBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua qaBieHUs! )KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mapaBnnueckunii mpecc.

[IposiBneHue neicTBUS aTMOCPEPHOTO ABICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON 4YacTH
TeJa U MJIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.
YcnoBue naBaHus Tel: MJIaBaHUE WM MOTPYKEHHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIIEHUS IUIOTHOCTEHN TeJa U KUAKOCTH.

I e

~

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTHU Beca Tejia B BOJIE OT 00bEMa MOTpyKEHHOM
B )KMJIKOCTh YaCTH TeJa.

2. OnpezneneHue BBITATIKUBAIOIIEH CHIIbI, JEHUCTBYIONIEH Ha TeJo,
HOrpYyKEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOLIEH CHIIbI, JECUCTBYIOIIEH Ha
TEJIO B JKUAKOCTH, OT MACCHI TENa.



4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKHUBAIOIIECH CHUIIBL,
NEUCTBYIOIIIE Ha TEIO0 B JKUJAKOCTH, OT 00BbEMA MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMmeTpa WIM KOHCTPYUPOBAHUE JIOAKU U
OmpeelIeHUE €€ TPy30MOABEMHOCTH.

Paznen 5. PaGora 1 MOIIIHOCTH. DHEPIrus.

Mexannueckas paboTta. MOIIHOCTb.

[IpocThie MexaHW3MBIL: pbIYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbryara. [IpuMeHeHue mpaBujia pPaBHOBECHS phldyara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckas »Heprus. KuHeTHdyeckas W MOTCHIMAJIbHAs DSHEPTHSL.
[IpeBpamieHre OAHOTO BHUJA MEXAHWYECKOM OHHEPrud B JAPYrod. 3aKoH
COXPAaHEHUS SHEPTHHU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Omnpenenenne pabOThl CHIIbI TPEHUS NMPYU PABHOMEPHOM JIBHXKCHUU Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBaHue yCIIOBUUA PaBHOBECHS pblyara.

3. Hzmepenue KII/I HaKITOHHOM MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Pa3nen 6. TenjioBblie siBJIeHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJIAPHO-KUHETUYECKON TEOPUM CTPOEHUS
BelecTBa. Macca u pazMepbl aTOMOB U MOJIEKYJI. OMNbIThI, TOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHOKUHETUYECKON TEOPUH.

Mopaenn TBEPAOro, *KHUIAKOTO W Ta3000pa3HOTO COCTOSHUHN BEIECTBA.
Kpucrannmmaeckue u amopdusie Tena. OObsICHEHUE CBOWCTB ra30B, JKUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKECHUN MOJICKYJISIPHO-KUHETHYECKON TEOPUHU.
CmaurBaHUE M KaNWJUISIPHBIE ABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temnepatypa. CBsizb TeMHEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHKEHUS
gactull. Buyrpenuss sueprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH DSHEpIrHM:
TEIJIonepeaaya W COBEpIICHHE  pabOTHI. Buner  terutonepenauu:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTYYEHHE.

KonnuectBo TeruioTel. Y aenbpHasg TEIUIOEMKOCTh BelecTBA. TemIoo0MeH 1
TEMJIOBOE paBHOBeCHME. YpaBHEHUE TeruioBoro Oanadca. [lmaBmenue wu



OTBEp/IeBaHUE KPHUCTAJUIMYECKUX BEIIECTB. YJIeNbHAs TEIJIOTa IUJIaBJICHUSL.
[TapooOpa3oBanue u konaeHcanus. Mcnapenue. Kunenue. YenpHas TerioTa
napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOTO

JTABJICHMUSL.
BiaxxHOCTB BO3YyXA.
OHeprus TOIIMBA. Y eNbHAs TEIUIOTA CTOPAHUS.
[Tpunuumner pabotsl TerioBbix asuratenei KIIJ[ temmoBoro nBuratens.
TennoBble ABUraTENM U 3aIATA OKPYKAIOIIEH CPEJIBI.
3aKOH COXPAaHEHMsI U PEBPALIEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.
Jemoncmpauuu.

1.

2
3.
4.
5

© ®© N o

10.
11.
12.
13.

Hab6nronenue 6poyHOBCKOTO IBHXKCHHUS.

Habmonenune nuddysumn.

HaOnronenue siBieHn cMauyMBaHUS U KaMWUIAPHBIX SIBIICHUM.
Hab6nronenue TemioBoro pacumpeHus Tedl.

N3meHenue naBieHus raza mpu U3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bue! Termonepenayn.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUH padOThl BHEITHUMU CUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HabGmronenne xuneuus.

HaOnronenue nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.
Mojenu TeIIOBBIX JBUTaTelICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM UJIU caxapa.
OnbIThl O HAOJIIOICHHUIO TETUIOBOTO PACHIUPEHHS Ta30B, XKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenve gaBjIeHUS BO3ayXa B Oa/IOHE IIMPHUIIA.

OnbIThl, 1E€MOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJIEHHUSI BO3AyXa OT €ro
00bEMa M HArPEBAHUS WA OXJIKICHHUS.

IIpoBepka ruIOTE3bl JHUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA
KHUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIiepaTyphbl.
HaOntonenue wu3MeHeHHs] BHYTPEHHEM JHEPruM Tejia B PE3yJbTare
Teryionepeaay U padboThl BHEUTHUX CHJI.

Uccnenosanue siBjaeHUs TEMJI000MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJBI.



9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW IIpU
TEMI000MEHE C HArPEThIM METAILUTMYECKUM IIUIUHAPOM.

10. OnpenesieHue y1eIbHON TeTIOEMKOCTH BEIIECTRA.

11. UccnenoBanue npoiecca NCIapeHusl.

12. OnpeneseHne OTHOCUTEIIBHON BIAXKHOCTH BO3yXa.

13. OnpeneseHue yIeabHON TEIUIOTHI IUIABJICHUS JbA.

Pa3znes 7. JiaekTpudeckue 1 MArHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba poja snekTpuueckux 3apsiaoB. B3aumogelicTBue
3apspkeHHbIX Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUSI MEXK]TY TEJIaMH).

DnekTpuueckoe nosie. Hanpssk€HHOCTh 3nekTpudeckoro nons. [Ipunimn
CYHEPHO3ULINU HJICKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn s5exkTpudeckux 3aps1oB. DJEMEHTAPHBIN JIEKTPUYECKHUM 3apsia.
Crpoenne aroma. IIpoBOAHMKM H JUANEKTPUKU. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA.
NcTtouHuku mMOCTOSSHHOTO TOKa. JIEMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIN TOK B KUJIKOCTSX U ra3ax.

Onektpuueckass nenb. Cuina TokKa. ODJEKTPUUECKOE HANpsHKEHUE.
ConpoTuBiieHHE TPOBOJHUKA. Y IeJIbHOE CONPOTUBIICHUE BellecTBa. 3aKkoH Oma
s ydactka uenu. llocnenoBarenbHOe€ W MApAIIENBHOE  COCAMHEHHE
MIPOBOAHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro ToOKa. 3akoH Jlxoyns—Jlenua.
DNEeKTpUYeCKue 1EeNu M TMOTPEOUTENN DJIIEKTPUUECKOW HHEPruu B OBITY.
KopoTtkoe 3aMbikaHue.

[ToctostHHbIE MarHuThl. B3auMOAEHCTBHE TOCTOSAHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarouTHOE 1oJ1€ 3€MJIM U €0 3HAYCHUE JIJIS dKU3HU Ha 3eMIIE.
OnbiT Opcrega. MarHutHOe T1oOJIe JJIEKTpUYECKOro Toka. IIpumeHenwue
AJIEKTPOMArHUTOB B TE€XHHUKE. J[eliCTBME MArHMTHOrO MOJs HAa MPOBOJHHK C
TOKOM. DIEeKTPOIBUTATEND MOCTOSTHHOTO TOKA. Hcnonb3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @Papanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenma. Dnextporenepatop. CrmocoObl MOMYYEHUS DSJICKTPUYECCKON DHEPTHUU.
DNEKTPOCTAHITMN Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

1. DmexTpu3anus Ted.

2. JIBa popa 3JIEKTpUUECKUX 3aps0B U B3aUMOICMCTBUE 3aPSHKEHHBIX TEI.

3. YCTpPOWCTBO U AEUCTBUE DIEKTPOCKOIA.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

DJIEKTpOCTaTUYECKask UHAYKIIHS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsJI0OB.

[IpOoBOIHUKY U JUBTIEKTPUKH.

MoaennpoBaHr€e CUIOBBIX JIMHUN SJIEKTPUUECKOTO MOJIA.

M cTOYHUKH ITOCTOSIHHOTO TOKA.

JlencTBUS NEKTPUUYECKOTO TOKA.

DJIEKTPUYECKUM TOK B 5KUIKOCTH.

["a30BbI1i pa3psia.

N3mepenune cuibl TOKa aMIIEPMETPOM.

N3mepenue 3JIeKTpUYecKOro HanpsHKeHUsI BOJIbTMETPOM.
Peocrar u MarasuH conpoTHBIICHUM.

B3anMopaeiicTBHE ITOCTOSHHBIX MAarHUTOB.

MoaennpoBaHre€ HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MarHuTa.
MoaenupoBaHre MArHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB.
OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJICKTPOMAarHuT.

JleliCTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIUH.
Onbitel Dapajes.

3aBUCUMOCTh HANPaBICHUS HHAYKIIMOHHOTO TOKAa OT YCJIOBHUM €ro
BO3HUKHOBEHMUS.

DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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OnbITel 1O HAOJIOJEHUIO JJIEKTPU3aLMU Tel HWHAYKIUEHN u 1pu
CONPUKOCHOBEHHH.

HccnenoBanne AEUCTBHUS DIEKTPUYECKOTO IO HAa NPOBOJHUKU U
TUDJIEKTPHKHU.

C6opka u mpoBepka pabOoThI JEKTPUUECKOH LETTH MOCTOSHHOTO TOKA.
N3mepenne U peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHie HaNpsKeHUS.

HccnenoBaHnue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO YEPE3 PESUCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb AIEKTPUYECKOTrO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIONIAJAU MONEPEYHOro
CEUEHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOKEHUSI HANPSHKEHUUW TPHU MOCIEA0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.



9. IIpoBepka mpaBwiia JUIsi CHJIBI TOKAa IIPU NApaJUIEIbHOM COEIWHEHUU
PE3UCTOPOB.

10. Onpenenenue padoThI NEKTPHUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHye MOIIHOCTH 3JEKTPUYECKOrO0 TOKA, BBIAEISIEMON Ha
pe3ucrope.

12. MccnenoBaHue 3aBUCUMOCTH CWJIBI TOKA, UAYIIErO Yepes3 JIAMIIOUKY, OT
HaIIpsKEHUS Ha HEW.

13. Onpenenennie KIIJ[ HarpeBarens.

14. UccneqoBaHne MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yueHre MarHMTHOIO IIOJII IIOCTOSHHBIX MAarHuTOB IIpU  HX
OOBEIMHEHUH U Pa3JICIICHUH.

16. MccnenoBanue NEUCTBUA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONbITEL, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBUSA
KaTyIIKd ¢ TOKOM M MarHuTa OT CWJIbl TOKAa W HAIpPAaBJICHUSA TOKA B
KaTyIIKE.

18. I3yueHune NeHCTBHS MarHUTHOTO TOJISL HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl AIEKTPOJBUTATENS.

20. U3mepenue KII/I asekTpoaBUraTenbHON YyCTAHOBKH.

21. OnBITEI 10 MCCIIEJOBAHUIO SIBJICHHUS JJIEKTPOMATHUTHOM HHIYKLHHU:
UCCJIEIOBAHNE W3MEHEHUI 3HAYECHMS M HaAIPaBJICHUS MHIYKIIMOHHOIO
TOKa.

9 KIIACC

Pa3znes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe ABWXKEHUE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXAHWYECKOr0 JBHKEHUS. PaBHOMEpHOE MPSMOJIMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmonuHenHoe aBwxkeHue. CpenHss U
MTHOBEHHAsl CKOPOCTh Teja P HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOycKOpeHHOE TpsIMOJIMHEHHOe aBmkeHue. CBOOOIHOE
najnenue. OnbiTel [Nanues.

PaBHOMepHOE nBMXKEHME MO OKpYKHOCTU. [lepron n yactora oOparieHus.
JluneriHas v yriioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIIBHOE YCKOPEHUE.

Ilepspii 3akoH Herorona. Bropon 3akoH Herorona. Tperuii 3akoH
Herorona. [IpuHiun cynepno3uumuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHUs: cujia TPEHUS CKOJIbKEHUS,
CUJIa TPEHUS TTOKOS, APYTUE BUJIBI TPEHUSI.



Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TIATOTEHMsI. Y CKOPEHHE CBOOOIHOIO
nageHus. J{Bwxkenue mia”eT BOKpyr ConHua. IlepBasg kocmMudeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepruanbHOil TOUKU. AOCOIIOTHO TBEPI0E Teno. PaBHOBeCcHe
TBEPIOrO TEla C 3aKpPEIUIEHHOW OChIO BpamieHuss. MomeHT cuibl. LleHTp
TSKECTH.

Nmnynsce tena. M3menenune nmnyisca. MmMiynbe cuibl. 3aKOH COXpaHEHUS
nMITyJbca. PeakTuBHOE ABMKEHHE.

Mexannueckass pabota U MoOUIHOCTh. PaboTa cuil TsbKeCTH, yNpyrocTH,
TpeHus. CBsA3b 3HEpruu U padoThl. [loTeHLManbHas SHEPrus Tena, MOAHITOrO
HaJl IIOBEPXHOCTBIO 3eMud. lloTeHumambHass JHEPrUs CKATOU IPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETHYECKON YJHEPTUH. 3aKOH COXPAHEHHUS
MEXaHWYECKON IHEPTUH.

Jlemoncmpayuu.

1. HaOmroneHue MexaHM4ecKOro JBMKEHHs TeJla OTHOCHUTEIBHO Pa3HBIX

TEJI OTCUYETA.

2. CpaBHeHUME NyTE€ld U TPACKTOPHUM ABMIKEHHS OJHOTO M TOTO K€ TeEla
OTHOCHUTENBHO Pa3HBIX TENI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOIO IBUKEHUS.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKEHUS.
HaGnronenue nBM>XKeHUS Tela Mo OKPYKHOCTH.
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HaGnrogeHue MexaHUMYECKUX SBICHUM, MNPOUCXOIALIUX B CHUCTEME

orcu€ra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUU

OTHOCUTEIILHO KaOMHEeTa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Tela OT MAcCChl TeJIa U JICUCTBYIOIIEH Ha HEro
CHUJIBI.
HaGnronenue paBeHCTBaA CUIT TPU B3aUMOJICUCTBUU TElL.
M3meHenue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

10. Ilepenaua umirynpca npu B3aUMOIEUCTBUU TEIL.

11. [Ipeobpa3zoBanms YHEPTUU TIPU B3aUMOJICHCTBUHN TEN.

12. CoxpaHeHUe UMITYJIbCa MIPU HEYNIPYTrOM B3aUMOICHCTBHH.

13. CoxpaHeHue UMIYJIbca MPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBHH.

14. HabmoieHue peakTUBHOTO ABMXKECHUS.

15. CoxpaHeHHe MEXaHMYECKON YHEPTHH ITPH CBOOOTHOM IMaJICHHUH.

16. CoxpaHeHME MEXaHWYECKOW DHHEpruu MNpU ABMKEHUU Tella TOoJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnvie pabomul u onvimol.



1. KoHcTpyupoBaHue TpakTa JJIsl pa3rOHa U JajJbHEWUIIEr0 PABHOMEPHOTO
JNBHW)KCHUS IAPUKA WU TEJIEHKKH.

2. OmpeneneHue CpemHEH CKOPOCTH CKOJBXKEHUS OpyCcKa WU JBUIKCHUS
HIaPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmpeneneHue yCKOpPEHUs Tella MPU PABHOYCKOPEHHOM JIBMKEHUU 10
HAKJIOHHOM TIJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CJIM MPU PABHOYCKOPEHHOM JBHXKCHUU 0€3
HAaYaJIbHOM CKOPOCTH MYTH OTHOCSTCA KaK PsJ HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHU OJIMHAKOBBI.

6. MccinegoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

7. Omnpenenenne K03PGUIIMEHTA TPEHUS CKOJIbKEHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenre pabOThI CUITBI TPEHUS TPU PABHOMEPHOM JIBIXKEHHUH TeJia
110 TOPU3OHTAIHHOM MOBEPXHOCTH.

10. Onpenesienre padOThl CUJIBI  YOPYTOCTH TPU TOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKOHa COXPAHEHUSI SHEPTHUH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe nBmwxkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
IIEpUOJ, YacTOTa, aMIUINTyJda. MareMaTU4eCcKHii W NPYKUHHBIA MASTHUKH.
[IpeBparienue sHeprUM MpU KOJIEOATETHHOM JABUKCHUU.

3aryxatonue  kosiebaHus.  BbIHyX7eHHbIe  KojeOanus. PesonaHc.
Mexannueckre BoJIHBI. (CBOWCTBA MEXaHWYECKUX BOJIH. [IpomonpHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI W CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHnuecKue BOJIHBI B TBEPJOM TEJE, CEHICMUYECKUE BOITHBI.

3Byk. ['poMKOCTH 3ByKa ¥ BbicoTa ToHAa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kosebaHuii Ted IOA JEWCTBHUEM CHUJIbI TSKECTH U CHUJIBI
YIOPYTOCTH.

Habmonienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOmronenue BeIHYXICHHBIX KOJIEOaHHUM U pe30HaHCA.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOIEIH).
HaOmnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKHU PE30OHAHC.
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Jlabopamopnsie pabomul u onvimol.

1. OmpepeneHre YacTOThl M MEpUOAA KoJieOaHUM MaTeMaTUYeCKOro
MasiITHUKA.
Ornpenenenue 4acTOThI U MEPUOJIa KOJIEOaHUN MPYKUHHOTO MasiTHUKA.
HccnegoBanue 3aBUCMMOCTH Mepuoja KojieOaHW TOJBEIIEHHOTO K
HUTH I'py3a OT IJIMHBI HUTH.

4. WccnenoBaHWe 3aBUCMMOCTH MEpHOJia KOJIEOAHWN  MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a.

5. IIpoBepka HE3aBHCHUMOCTH NIEPHO/Ia KOJIeOaHUH Tpy3a, MOABEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmNbITBI, JIEMOHCTPHUPYIOUIME 3aBUCUMOCTh Mepuoja KoyieOaHUun
MPY>KUHHOTO MasiTHUKA OT MAcCChl IPy3a U )KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJICHMUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMAarHUTHbIE BOJHBI.  CBOWCTBa
ANEKTPOMArHuTHHIX BOJH. [Ilkama »neKTpoMarHUTHBIX BOJH. Vcmosib30BaHHE
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DIJIEKTpOMarHuTHas npupoja cseta. CKopocTh cBeTa. BOoJIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBOMCTBA NEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOICTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. W3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBI0 MOOUIIEHOTO

TenedoHa.

Paznen 11. CBeroBble IBJICHUS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBera.  lIpsMonuneiriHoe
pactipoctpaHeHue cBeta. 3atMeHuss Connua u JlyHel. OTpaxkeHue cBerta.
ITnockoe 3epkaino. 3aKoH OTpaKEHUsI CBETA.

[Ipenomnenue cBeta. 3akOH mpesioMJieHUs] cBeTa. l[lonHOe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcmosib30BaHWE TIOJTHOTO BHYTPEHHETO OTPaKECHUS B
ONTHYECKUX CBETOBOAAX.

Jlvaza. Xom nywedt B smn3e. OnTtudeckass cuctema ¢oToanmapara,
MHKpOCKONa W Teneckomna. ['ma3 kak onTuyeckas cucteMa. binm3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenue Oenoro ceera B cnekTp. OmnbiTel HetoToHa. CroxeHue
CIIEKTPaJIbHBIX IIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.



[IpsAMonMHEIHOE pacpOCTpaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tony4yenue n300paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuueckui CBETOBOI.

Xon nydyeir B coOuparolei JIMH3e.

XOJI Dyder B pacCEUBAIOLIEH JIMH3E.

[Tonyyenue n300pak€eHUi ¢ TOMOLIBIO JTUH3.

[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mopensb rnasza.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tonyyenue 6eoro cBera Mpu CI0KEHUHU CBETA Pa3HBIX LIBETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO Jiy4a OT yrja
NaJCHUS.

N3yuenune xapakTepucTUK N300paxKeHus peIMeTa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yIjla NPEJIOMIIEHHS CBETOBOTO JIy4da OT
yIJIa MMAICHUS HAa TPAHULE «BO3YX—CTEKIIO.

4. TlonmydyeHue n300paxxeHU ¢ TOMOIIbIO COOMPAIOILEH JINH3BI.
Omnpenenenve  (POKYCHOrO  pacCTOSHUS W ONTHYECKOHM  CHIIBI
coOuparomiei JTMH3HI.

6. OmNbITHI MO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITHl IO BOCHIPUATHIO LIBETA IPEIMETOB IIPU UX HAOIIOJIEHUU Yepe3
IIBETOBbIC (DUIIHTPHI.
Pa3nen 12. KBanTOBbBIE SIBJICHHUS.
OmneiTel Pezepdopaa u mianerapnas mozaens aroma. Monens atoma bopa.
Hcenyckanne u nornomenue ceera atoMoM. KBaHTHI. JIMHEHYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anb(a, OeTa- u raMmma-usnydenusi. CTpoeHue aToMHOTO
aapa. Hyximonnas wMognens aromHoro sapa. HW3oronbl.  PannoakTthBHBIE
npeBpaienus. [lepron nomaypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHMS 3apsAI0BOIO0 U MACCOBOTO YMCEN.
DOHeprusi cBsizM aTOMHBIX anep. CBsi3b Macchl U 3Hepruu. Peakuuu cuHTe3a U
nenenus saep. crounnku 3aeprun ConHLa U 3BE3I.

SnepHas sHepreruka. JleMCTBUS PagMOAaKTUBHBIX W3JIYYCHUN Ha >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. ChexTpsl U3TyYEHHS U TIOTJIOIICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

© 0o N o gk~ D



3. CnekTp Bogopoa.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cu€éTurka HOHU3UPYIOLINX U3Ty4YEHUN.

6. Perucrpanus nsirydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGmroneHue CrutonIHbIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: WU3MEPEHHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY

nytu (o poTtorpadusim).

3. H3MepeHue panoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpHUTENBEHO-000011IaI0IIN I MOJ1yJIb peaHa3HaAYeH TUTSL
CUCTEMaTU3allMl W O00OOHIEHUS MPEAMETHOTO COJEpKaHUS U OIbITa
NEeATEIbHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3MKH, a TaKkKe
JUIA TIOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy MO (U3HKE s
00y4Jaronuxcsi, BRIOPABIIMX ATOT YU€OHBIN MPEIMET.

[Ipu n3ydeHnu JaHHOTO MOYJIS PEAIU3YIOTCS U CHCTEMATH3UPYIOTCS BUJIBI
NEeSATEIBbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAETCS JOCTHKEHHE MPEAMETHBIX
M METanpeIMETHBIX IJIAHUPYEMBIX pE3yJlbTaTOB O0O0y4YeHUs, (POpMHUPYETCS
€CTECTBEHHOHAY4YHasi FPAMOTHOCTB: OCBOCHUE HAYYHBIX METOIOB UCCIIEOBAHMS
SBJICHUM TIPUPOJIbI U TEXHUKH, OBJIAJICHUEC YMEHUSIMU OOBSCHATH (HU3MUYECKUE
ABJICHMSI, TIPUMEHSSI TOJYYEHHbIE 3HAaHUS, pelaTh 3aJauyd, B TOM YHCIIE
KaueCTBEHHbBIE U HKCIIEPUMEHTAJIbHBIE.

[IpyuHuMnUanbHO  JESITEIBHOCTHBIM  XapakTep  JAHHOTO  paszena
peayinzyeTcs 3a CU€T TOro, UTO OOyYaIOLIUeCs BBIMOJIHSIIOT 33aJaHusl, B KOTOPBIX
UM TpejiaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHWUW pACIO3HABAaTh M HAYYHO OOBICHATH
(u3nuecKue SIBJICHUS B OKPY KaIOIIel MPUPOJIE U MOBCEIHEBHON KU3HH;

UCIIOJIb30BaTh HAy4YHBIE METOJbI HMCCIeAOBaHUS (U3MUECKUX SBIICHUM, B
TOM YHCJIE JJI TPOBEPKU THIIOTE3 U MOIYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI HauOoJiee BaXKHBIX JTOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUW, HampuMmep, MPAKTUYECKOTO  MCHOJIB30BAHMS  PaA3JIMYHBIX
MCTOYHMKOB SHEPIUM HA OCHOBE 3aKOHA IMPEBpALICHUS U COXPAHEHUs BCEX
W3BECTHBIX BUJIOB YHEPTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3ydyenne ¢u3nkun Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsA

HalpaBJICHO Ha AOCTHXCHHUC JIMYHOCTHBIX, MCTAIMPCAMCTHBIX W IPCIAMCTHBIX
O6paBOBaTeJII>HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO OOIIEro

oOpazoBanus y 00ydaromerocsi OyayT chOpMHPOBAHBI CIICTYIOIINE THIHOCTHBIE
pE3yNbTaThl B YaCTH:

1) mIaTpUOTHYECKOI0 BOCIIMTAHMS

- IIPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKOMN
bu3nYecKoil HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JOCTHXKCHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;
2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CY>KJICHUU OOIIECTBEHHO 3HAUUMBbIX
U OTUYECKUX TMpOOJeM, CBA3aHHBIX C TMPAKTUYECKUM TPUMEHEHHUEM
JTOCTHXKEHUM (PU3UKHY;

- OCO3HAHME BAXXHOCTH MOPAIBHO-ITUYECKUX MPHUHIIMIIOB B JACSATEIBHOCTH
Y4EHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPHUATHE ICTETUYECKUX KauecTB (PM3MUECKON HAYKHU: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

- OCO3HAaHHME IEHHOCTH (PU3NUYECKON HAyKHM KakK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BAXKHENIIEH COCTABIISAIOLIEH
KYJIbTYPBIL;

- pa3BUTHE HAY4YHOU JIFOOO3HATENLHOCTU, UHTEPECA K HCCIIECIOBATEIIHCKON
JESITETbHOCTH;

S) ¢opvmupoBaHus KyJbTYpPbl 3A0POBbSI U JIMOLMOHAJIBLHOIO
OJ1aromoJry4ms:

- OCO3HaHWE IIEHHOCTH 0e30macHoro o0pa3a KH3HA B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXKHOCTU TpaBUil 0€30MacHOro MOBEJICHUS Ha
TPaHCIOPTE, Ha JIOPOrax, C JIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

- c(hOpMHPOBAHHOCTh HaBBIKA pedIeKCHH, TMPU3HAHUE CBOETO IpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



e - AKTMBHOE Y4YacTH€ B PEIICHHWU MPaKTHUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHW3allMk, TOpOJaa, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHON HAMpPaBIEHHOCTH, TPEOYIOMHUX B TOM 4YHCIEe U (PU3HUECKUX
3HAHUM;

e - HHTEPEC K MPAKTHUYECKOMY M3YUEHUIO TPOdeCcCrid, CBA3aHHBIX ¢ (PUBUKOIA;

e 7)3KO0JIOrHYECKOr0 BOCIIMTAHUSA

e - OpUEHTaIUs HA MpPUMEHEHUE (PU3MYECKUX 3HAHUU NJI pElIeHUus 3a7ay B
00JIaCTH OKPY’KAIOIICH Cpeipl, MUIAHUPOBAHUS IMOCTYMKOB M OIICHKHA HX
BO3MOYKHBIX MOCIICICTBUU [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHE TVIO0AJTHLHOTO XapaKTepa SKOJOTHYSCKUX MPOOJIeM U MyTel ux
peuIeHHUS;

e 8) aganTanuu K U3MEHSIOIIMMCS YCJIOBUAM COLUAIBHON U NMPUPOIHOI
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBHUU IIPH BBIMIOJHEHUH HCCIICIOBAaHUN M
MPOCKTOB (PHM3UYCCKON HAMPABICHHOCTH, OTKPHITOCTh OMNBITY M 3HAHUSAM

APYTHX;

e - TIOBHIIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPaKTHICCKYIO
JeSTECIIbHOCTD;,

e - TOTpeOHOCTP B (OPMHUPOBAHMHM HOBBIX 3HAHWM, B TOM YHUCJE
dbopMyIUpoOBaTh HUIEH, TOHATHS, THIOTE3bl O (U3UYSCKUX OOBEKTaX M
SIBIICHUSX;

e - OCO3HaHHME JePUIMTOB COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH B
00JacTH (PU3HKWY;

e - IUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPHUOOPETECHHUH HOBBIX (PU3MUESCKUX
3HAHUU;

e - CTpEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOIbI, 00IIIECTBA
Y DKOHOMHKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e - OLICHKAa CBOMX JCHUCTBUU C Y4YE€TOM BIIMSIHHUS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynprare ocBoeHHs TporpaMMmbl MO (pu3MKe Ha YpOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywatomierocss  OyayT  cOpMHUpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJIIOYAIOLIHE NO3HABaTEJIbHbIC
YHUBEpCaJbHble Y4YeOHblE JEHCTBHsS, KOMMYHUKATUBHbIC YHHUBEPCAJIbHBIC
yueOHbIE ACUCTBHS, PETYIATUBHBIC YHUBEPCATbHBIC YUeOHbIC JCHCTBHS.



Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIe 1eifiCTBUSA

Ba3oBble Jiornyeckue aAeiicTBHA:

BBISIBIIAT W XaPAKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKH OOBEKTOB
(siBNICHMI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiaccU(PUKAIMK, OCHOBAHUS
JU1s1 0000ITIEHUS U CpaBHEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B pPaccMaTPHBAEMBIX
dakTax, MAaHHBIX W HAONIOACHUSAX, OTHOCSIIHMXCA K (U3HUICCKUM
SIBJIICHHSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIEC CBSI3U MPU U3YYCHUH (PU3HUECKHUX
SABJICHUM U TPOIECCOB, JeJaTh BBIBOJBI C  KCIOJb30BAHHEM
JEAYKTUBHBIX ¥ MHAYKTUBHBIX YMO3AKIIOUCHUH, BBIIBUTATH TUHTIOTE3BI O
B3aUMOCBSI3SX (PU3NUECKUX BEITNINH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO pelieHus ydeOHOH (u3nuecKon
3a/1auu (CpaBHEHUE HECKOJIbKMX BapHAHTOB pPEIIECHUs, BHIOOp Hanboee
MOJIXOJISIIEr0 ¢ YI4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

WCIIOJIB30BaTh  BOMPOCHI  KaK  HCCJIEAOBATCILCKUN  WHCTPYMEHT
MO3HAHUS;

IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY  OTIBIT,
HECJIOKHBIN (PU3UUYECKUN HKCIIEPUMEHT, HEOOJIBILIOE MCCIEI0BaHNE
(bU3UYECKOrO SIBJICHNUS,

OIICHWBATh HA TPHUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAITHIO,
MOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS UITH DKCIIEPUMEHTA;
CaMOCTOSITeIbHO  (hOPMYJIUPOBAaTh OOOOIIEHWS ©  BBIBOJBI  TIO
pe3ynbTaTaM MpOBEAEHHOTO HAOIIOACHHMS, OTBITA, UCCIICIOBAHMS;
MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3HUCCKUX
MPOIIECCOB, a TaK)KE BBIABUTATH MPEATOIOXKEHHUSI 00 WX Pa3BUTHH B
HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

OPUMEHSThH Pa3IMYHbIe METOAbI, HHCTPYMEHTHI U 3aMPOChl MPH MOUCKE
1 0TOOpe MH(POPMALIUK UK JAHHBIX C YUETOM MPESIOKEHHON yueOHOM
(bu3uYeCKOM 3a0a9H;

aHaJIU3UPOBATh, CUCTEMAaTU3HPOBATH 17} WHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;



CaMOCTOSITENIbHO BBIOUPATh ONTHUMaNIbHYIO (OpMY Mpe/CTaBICHUS
uHboOpMaIlMM U WUIIOCTPUPOBATh pEUIaeMble 3a/ladyd  HECIIOKHBIMU
CXeMaMH, AuarpaMMaMu, HHOU TrpadUKoi U X KOMOMHALIUSAMHU.

KOMMyHHKaTHBHbIe YHUBEPCAJIIBHBIC y‘leﬁHble HeﬁCTBHHZ

B X0Ji¢ OOCYXKJICHHS Y4eOHOro MaTepHaa, pe3yIbTaToB J1a00paTOPHBIX
paboT ¥ IPOEKTOB 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaEMOM TEMbI
Y BBICKA3bIBATh MJICH, HAIICJICHHBIC HA PEIICHNUE 3a/1a4d U TIOIICP>KaHNE
Oaro»keyIaTeIbHOCTH OOIIEHNUS;

COTIOCTaBIIATb CBOM CYXKJICHHS C CYXICHUSMH JPYTUX YYaCTHUKOB
yajora, 0OHapyKUBaTh pa3Inure U CXOJACTBO TO3UIIHM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M ITUCbMEHHBIX TEKCTaX;
MyOJIMYHO TPEICTABIATh PE3YJIBTATHl BBITTOJHEHHOTO (PU3UYECKOTO
ombITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOEKTA);

MOHUMATh M  HCIOJb30BaTh  IPEUMYIIECTBA  KOMAHIHON M|
WHIMBHUAYaJbHOW pPa0bOThl MPU PEHICHUHW KOHKPETHON (HHU3NUECKOM
po0JIeMBI;

MpUHUMATh IETM  COBMECTHOM  JCATEIBHOCTH, OPTaHW30BHIBATH
NEUCTBUA TI0 €€ JOCTHKCHHUIO: PACTIpEeNeisaTh poJid, OOCYXKIaTh
IPOIECChl U PE3yJIbTaThl COBMECTHOW pPabOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, TOCTUTass KAYECTBEHHOTO PE3yJIbTaTa
10 CBOEMY HAMPABJICHHUIO ¥ KOOPAWHHUPYS CBOM JCHCTBUS C IPYTHMHU
YyJeHaMH KOMaH/Ibl;

OIICHHBATh Ka4yeCTBO CBOETO BKJIaJIa B OOIIUI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYaLUsIX, TPEOYIOIINX
11 pelieHus: GU3NYeCKUuX 3HaAHUM;

OpUEHTHUPOBAThCA B PA3JIMYHBIX MOAXOJAX MPUHITHS pPELICHUN
(MHAMBUAYAJIbHOE, TPUHITHE PEIICHUs] B TPYIINE, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pelieHus (pu3nueckoi 3amauu
WIM TUIAHA HCCIIEJOBAaHUS C YYETOM HMEKOIIMXCA pECYpCOB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHUpPOBAaTh IIpeajiaraembie
BapUAHTHI PEIICHUN;



JACJIaTh BI)I60p 151 6paTI> OTBCTCTBCHHOCTD 34 PCIICHHUC.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJCKBaTHYIO OIEHKY CHUTyallud U TMpejjarath IulaH e€
W3MEHEHUS;

OOBSACHATh TMPUYUHBI JIOCTHKEHUS (HEIOCTHKEHUSI) PpEe3yJbTaTOB
NEeSTeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBKI B JICSITEIHHOCTH (B TOM YHCIIE€ B X0/ BHITIOJHECHUS
(GU3NYEeCKOT0 WCCIENOBAHWS WM TMPOCKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, M3MEHUBIINXCS CUTyallid, YCTAHOBJIECHHBIX OIIHOOK,
BO3HUKILUX TPYIHOCTEW;

OIICHUBATh COOTBETCTBHE PE3YyJIbTAaTA I[N U YCIOBUSIM;

CTaBUTH €051 HA MECTO JPYIroro YejIoBeKa B XOJI€ CIIOpa WIH JTUCKYCCUU
Ha HAY4YHYIO TeMY, TOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYTroro;
IpU3HABAaTh CBOE MPABO HA OIIMOKY MPHU PEIIeHUH (PU3MUECKHUX 3a7ad
WM B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

UCIIOJIb30BaTh TOHATHS: (U3UYECKUE U XUMHUYECKUE SIBIICHUS,
HaAOJII0ICHHE, SKCIIEPUMEHT, MOJIENb, TUTIOTE3a, SAUHUIBI (PU3UUECKHUX
BEJIMUMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSTHUSI BelllecTBa (TBEPAOE,
KUJKOE, Tra3000pa3HOE), MEXaHMYECKOE JBIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOJAECHCTBYIOIIAS
cuna, gepopmanus  (ympyras, —IUIAaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznuuath siiaeHus (qudPysus, TerIoBoe ABMKEHUE YaCTUIl BEIIECTBA,
pPaBHOMEPHOE JBWI)KEHHE, HEPaBHOMEPHOE JBUXEHUE, WHEPIUs,
B3aMMO/ICHCTBUE TEJ, PABHOBECHUE TBEPHBIX TEJ C 3aKPEILUIEHHOW OChIO
BpalleHus, mepefadya JaBlIeHUsS TBEPABIMU TEIaMH, JKUIKOCTIMH U
razamM, armoc(epHoe JaBieHUE, IUIaBaHUE TeJ, NPEBPAILCHUS
MEXaHUYECKOM SHEPTUU) MO OMUCAHUIO UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UUECKUX SBJICHUA B
OKPYXKAIoIeM MHUpE, B TOM 4YHcCie (U3UUYECKUE SBIICHUS B MPHUPO/IE:
IPUMEPHI ABMKCHUS C PA3IUIHBIMA CKOPOCTSIMU B JKUBOW W HEKHWBOU
npupoje, ACHCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE



aTMOCc(epHOTo AABJICHUS HA )KMBOW OpPraHu3M, IJIABaHUE PbIO, pplyaru B
TEJEe 4YEIOBEKa, IPU ITOM IEPEBOJUTH IPAKTUYECKYIO 3a1adyy B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3HMUECKUX
SIBJICHUM;

ONUCHIBATh HW3YYEHHBIE CBOHCTBA Tel M (PU3HUECKUE SIBICHUA,
UCHONB3ysl (PU3MYECKUE BEIWYMHBI (Macca, O0BbEM, IUIOTHOCTh
BEILIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEAHSA CKOPOCTh, CUJIa YIIPYTOCTH,
Cujia TSKECTH, BEC Tella, CWIA TPEHWs, JaBjieHne (TBEPAOro Tena,
KHUJIKOCTH, Tra3a), BBITAJKHUBAIONIAs CHJIa, MeXaHHU4eckas paboTa,
MOILHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbl, KOA((ULIHEHT MO0JE3HOrO
JEeHCTBUSL MEXaHU3MOB, KUHETUYECKas! U OTEHUMAIbHAs SHEPT U ), IPU
ONMKMCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJb3YyEMBIX
BEJIMYMH, NX 0003HAYEHUS U €AUHULBI PU3NYECKUX BEJIUYHH, HAXOIUTh
(opMyJibl, CBS3BIBAIOLINE AAHHYIO (PU3UUECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH IpaMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX
BEJINYMH;

XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U IPOLECCHI,
WCTIOJIB3YSI MPaBuUiia CIOKEHUS CUJT (BJI0JIb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, NpaBWUIO PaBHOBECHs pblUara
(Onmoka), «3070TO€ TpPaBUJIO» MEXAaHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMaTUYECKOE BBIPAKEHNE;

OOBACHATH (pU3MYecKue SBIEHUS, MPOLECChl U CBOMCTBA TEl, B TOM
YuCJI€ W B KOHTEKCTE CHUTyallMil MPaKTHKOOPUEHTHUPOBAHHOIO
XapakTepa: BBIIBIATH NPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
0o0bsCHEHHE U3 1—2 JOTMYEeCKUX IIAroB ¢ ONOpod Ha 1-2 HM3y4EHHBIX
CBOMCTBa  (DU3MYECKUX  SIBJICHUH, (PU3NYECKHX  3aKOHAa  WJIU
3aKOHOMEPHOCTH;

pemiath pacy€THbIe 3aJaud B 1—2 AEWCTBUSA, HMCHOJB3YS 3aKOHBI U
(dopMyIibl, cBs3bIBaroIe (GU3NYECKUE BEIMYMHBI: HA OCHOBE aHajIn3a
yCIOBUSL 3aJayd  3alUChIBaThb KPAaTKOE YCJIOBHE, TIOJCTaBISAThH
¢u3nueckre BeIMYUHBI B (OPMYJbl M MPOBOJUTH PACUETHI, HAXOIUTh
CIpaBOYHbIC JAHHbIC, HEOOXOIMMBIEC ISl pElICHMs 3a/ay, OLEHUBATH
PEATUCTUYHOCTH MOTYYEHHON (PU3UYECKON BETNUHHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PpEUIUTh MHpPH TMOMOIIH
(¢u3MUeCKMX METOJI0OB, B OINHWCAHUM KCCIEOBAHUSA  BBIACIATH
IpoBEPSIEMOE MIPEATIOIOKEHHE (rumnotesy), pa3nyarh U



UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ynbTaT, HAXOIUTh OMIMOKHU B XOJI€
OTIBITA, JIENIATh BBIBOBI MO €0 pe3yJbTaTaM;

MPOBOAMWTH OMBITHl 1O HAOMIONECHUI0 (PU3WYECKUX SBICHUNA WU
¢u3nueckux  CBOWCTB  Tel:  (opMyaupoBaTh  TPOBEpPSEMbIC
OpEAnoiaoXKeHus, coOupaTb  yCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH XO/J1 OMbITa U ()OPMYIUPOBATH BHIBO/IBI;
BBITIOJHATE TPSMbIE U3MEPEHUsI PACCTOSIHHS, BPEMEHH, MAacChl Tena,
00bEMa, CHJIBI M TEMIEpaTyphl C HCIOJb30BAHHEM AaHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMUCHIBATH TOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH MCCIIE0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JIPYTOi C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH
PaBHOMEPHO MABIDKYIIETOCS Tella OT BPEMEHHU JBIKEHHUS Teja, CHJIBI
TPEHUS CKOJIbKEHUS OT Beca Tella, KauecTBa 0OpabOTKU MOBEPXHOCTEN
TEJI ¥ HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIA N COIPUKOCHOBEHHUS TE,
CWJIBl YIIPYTOCTH OT YJUIMHEHUS MPY>KUHBI, BHITAJIKABAIOMICH CUJIBI OT
00béMa TOTPY)KEHHOW 4YacTHU Tejda M OT IUIOTHOCTU >KUJKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJO, YCIOBUM IJIaBaHUS TEJl, yCIOBUN PAaBHOBECUS phlyara
u OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHMHM YYEOHOTO HCCIIETOBAHUA,
COOMpPATh YCTAHOBKY U BBITIONHSTH U3MEPEHUS, CIEIYS MPEATI0KEHHOMY
wiaHy, (UKCUPOBATh  pPE3yNbTaThl  TOJYyYEHHOW  3aBUCHUMOCTHU
(U3MUECKMX BEIMYMH B BHUJE MPEIIOKEHHBIX TaONMI] U TpadHKOB,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTh KOCBEHHBIE M3MEpPEHUsl (PU3MUECKUX BEIMUYUH (TIOTHOCTh
BEIIECTBA JKUJIKOCTH W TBEPAOTO Tela, CHJIa TPEHHUS CKOJBKEHUS,
JaBICHWE BO3AyXa, BBHITAIKHUBAIONIAS CWJIA, JCWCTBYIOIIas Ha
HOrpyXKEHHOE B JKUIKOCTb TEN0, KO3(PPUIMEHT MOJIE3HOrO JEHCTBUS
MPOCTBIX MEXAHW3MOB), CJEAys MPEeAJOKEHHOW HHCTPYKIHMH: TIpU
BBITIOJTHEHUH M3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIbHYIO0 YCTAHOBKY U
BBIUMCIISITH 3HAYCHNE UCKOMOW BETTMYHHBI,

coOnoaTh MpaBUjia TEXHUKM 0O€30MacHOCTH Hpu  padore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHIIUIIBI IEUCTBHS MPUOOPOB M TEXHUYECKUX YCTPONCTB:
BECHI, TEPMOMETp, AUHAMOMETP, COOOIIAIOIIUECS COCYJbI, OapomeTp,
phIYar, MOJIBMKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;
XapaKTepu30BaTh NPUHIMUIBI JEHCTBUS HW3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha UX OMHCAHUA (B TOM YHCIE:



K

NOJIIUITHAKY, YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYECKUN Mpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHOIb3Ys
3HAaHHUA O CBOMCTBAX (DU3MUECKUX SBJICHUN U HEOOXOAUMBIE (PU3HUECKHe
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEpPHl  (HaXOAUTh UWHEOOPMAIMI0O O MpuUMepax)
PAKTUYECKOTO MCMOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HH ISl 00ecTieueHnst 0€30IaCHOCTH MPU 0OpaIeHUH C MPUOOopaMu
Y TEXHUYECKUMH YCTPOHWCTBAMH, COXPAHEHHMSI 3[JOPOBBS U COOIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH Cpee;
OCYIIECTBISATh OTOOp HMCTOYHUKOB HUHpopManuu B HHTepHeTe B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUW M TYyTEM CPaBHEHHUS PAa3JIMYHBIX HCTOYHHUKOB
BBIJICISATh MH(MOPMALIMIO, KOTOpas SIBJISETCS NPOTUBOPEUYMBON WU
MOJKET ObITh HEJTOCTOBEPHOM;

UCIOJb30BaTh IPU  BBINOJHEHMM YYEOHBIX 3aJaHMM  Hay4dHO-
HOMYJIAPHYIO JIUTEpaTypy (U3HUECKOrO COACpk aHUs, CIPABOYHBIC
Marepuanbl, pecypcbl ceth  WHTepHeT, BiIageTh NpuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3zoBaHuss MHGOPMALMKU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE KPAaTKUE MMCbMEHHBIE U YCTHBIE COOOLICHUS Ha
OCHOBE 2—3 NCTOYHHMKOB HH(pOpMaUK PU3NYECKOrO COJEPKAHMS, B TOM
yycie NyOJuYHO JesIaTh KpaTKue COOOIIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX HCCIEJOBAaHUM, MPU ITOM TIPaAMOTHO HCIOJIb30BAThH
M3YYCHHBIM TOHSATUWUHBIN anmapat Kypca (U3HKH, COMPOBOXKIATH
BBICTYIIJICHUE NTPE3ECHTALUEH;

IIPU BBIOJTHEHUM Y4€OHBIX MPOEKTOB M MCCIEAOBAHUI pacnpenemnsith
00s3aHHOCTH B TIpyIIl€ B COOTBETCTBUM C MOCTABJICHHBIMHU 33Ja4aMH,
CIIEIUTh 32 BBHIMOJIHEHHEM IUIaHAa JEHCTBUI, aJeKBaTHO OLIEHWBATh
COOCTBEHHBI BKJIaJ] B JIE€ATENBHOCTh TPYIIbl, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aMO/ICICTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.
KOHIly oOyueHuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

WCIIOJB30BaTh IIOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE
IBWKCHUE aTOMOB M MOJIEKYJI, arperarHble COCTOSHMS BEILECTBA,
KpUCTANIMYECKHE U aMOp(HBIE TeJa, HACHIIIEHHBIM U HEHACHIIIEHHBIN
nap, BIIaJKHOCTh BO3/lyXa, TEMIIEPATYPa, BHYTPEHHSS DHEPTUSI, TEMIIOBOMN
JBUTATEIIb, DJIEMEHTAPHBIN JJIEKTPUUECKHUM 3apsil, JIEKTPUUECKOE MOJIE,



OPOBOJHUKM M JIUIJNEKTPUKH, TIOCTOSHHBIN JJIEKTPUYECKUM TOK,
MarHUTHOE I10JIE;

pasnuyaTh SBJICHUA (TEIUIOBOE PACIIUPEHUE U CKaTHeE, TEIIonepeaaya,
TEIJIOBOE  PABHOBECHE, CMAuYMBaHUE, KaNWUIAPHbBIE  SBJICHMS,
UCIapeHue, KOH/ICHCalus, IUIaBJICHUE, KpUCTAJUIU3ALHS
(oTBepaeBaHME), KHUIIEHHE, TeIulonepenada  (TEIIONPOBOJHOCTb,
KOHBEKIUS, U3TyYEHHUE), dIEKTPU3ALMS TEJ, B3aUMOJACICTBUE 3aps0B,
JNEUCTBUS ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICICTBUE MAarHUTOB, IEHCTBHE MAarHUTHOI'O MOJISI HA IPOBOJHUK
C TOKOM, 3JIEKTPOMarHuTHasl MHAYKIIKSA) IO OMMCAHUIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (hU3HUECKOe
SBIJICHHE;

pacno3HaBaTh IMPOSIBJICHUE M3YYEHHBIX (U3UYECKUX SBICHUU B
OKpY’KaIoIlleM MHpE, B TOM 4YHciie (PU3MUECKHUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSDKEHME M KallWJULIPHBIE SBICHUS B INPUPOJE,
KpUCTaUIbl B mpupone, uanydeHue CoiHna, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, o0Opa3oBaHHE pOCHI, TyMmaHa, UWHEs, CHera,
ANEKTPUYECKUE SIBJIEHUS B aTrMocdepe, DSIEKTPUUYECTBO KUBBIX
OpraHW3MOB, MarHUTHOE ToJe 3eMJH, Jpeild MoIarcoB, poJib
MarHUTHOTO TOJISA JUJISl KU3HHU Ha 3eMile, MOJSPHOE CHSHHUE, IIPU 3TOM
MEPEBOIUTh  MPAKTUYECKYI0  3aayy B  y4eOHyI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKH) (PUINYECKUX SIBJICHUN;
ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel M (PU3NYECKHUE SIBICHUA,
UCTIOJb3Ys (PU3NUecKHe BEIMUMHBI (TeMrepaTypa, BHyTPEHHSS SHEPT U4,
KOJIMYECTBO TEIUIOTHI, YJEJIbHAsl TEIJIOEMKOCTh BELIECTBA, yJEJIbHAs
TEIJIOTa TUIaBJIEHUS, yAeNbHAs TEeIIoTa MapooOpa3oBaHUs, yAeNbHAs
TEIJIOTa CrOpaHusl TOIUIMBA, KOA(P(OUIMEHT TOJIE3HOTrO JEHCTBHUS
TEIUIOBOM  MAalIMHBI,  OTHOCUTENbHAs  BJAXHOCTb  BO3JyXa,
ANEKTPUYECKUN 3apsAll, CHUJa TOKa, »JJIEKTPUUYECKOE HaIpsHKEHUE,
CONPOTUBJICHUE NPOBOJHUKA, YACIBHOE CONPOTUBIEHUE BEIIECTBA,
paboTa U MOIIHOCTb JIEKTPUYECKOTO TOKA), TPU OMUCAHUU MPABUIBHO
TPaKTOBATh (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEIMYMH, 0003HAYEHUS
U €IMHUIBI PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (DU3MUYECKYI0 BEJIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTH
rpa@uKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;
XapaKTepHU30BaTh CBOWCTBA Tell, (PU3WYECKHE SIBICHUS U TPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
CTPOEHUS BEILECTBA, IPUHLUI CYNEPIO3ULINHN MTOJIEH (HA KaYECTBEHHOM



YPOBHE), 3aKOH COXpaHEeHHs 3apsjaa, 3akoH OMa g ydacTka LeMH,
3akoH Joyns—JIeHna, 3aK0H COXpaHEHUsI YHEPTUH, IIPU STOM JaBaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA M 3aIMCHIBATh €T0 MaTEeMAaTHIECKOE
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE TPOIIECCHl M CBOWMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE€  CHUTyallMii  NPaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBIIATH TIPUYNHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKHX IIaroB ¢ OMopoil Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHHUM, (PU3NIECKUX 3aKOHOB MJITM 3aKOHOMEPHOCTEHH;

pemaTth pacy€THbIE 3aJayd B 2—3 JEWCTBHUS, HCIOJb3Yys 3aKOHBI U
dbopmybl, cBs3bIBaOIMKE (HU3HMUECKUE BETMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHS 3aJla4d 3aIUCBIBaTh KPATKOE YCIIOBHUE, BBISBIIITH HEAOCTATOK
JAHHBIX JUISl pElIeHUs 3ajladyd, BBIOMpPATh 3aKOHBI W (POPMYJIBI,
HeoOxonuMble JUisi €€ pelieHusi, MPOBOJUTh PAcu€Thl U CPaBHUBATH
MOJIYYCHHOE 3HaYeHUE (PU3NUECKOI BETUUMHBI C U3BECTHBIMU JAHHBIMH;
pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEUIUTh MPHU TMOMOIIH
(GU3UYECKUX METOJ/OB, UCIOJIb3Ysl ONMHMCAHUE WCCIICIOBAHMS, BBIJCIATh
MPOBEPSIEMOE TPEIOJIOKECHUE, OLCHUBATh MPABUIBHOCTh MOPSIKA
IIPOBEICHUS UCCIIENO0BAaHMS, J1€JIaTh BBIBOJIBL;

IPOBOJUTH ONBITHl 1O HAONIOACHUIO (PU3MUYECKUX SBICHUN WU
bu3uYeCcKX CBOMCTB Ten (KamwUIpHbIE SIBJICHUS, 3aBUCHUMOCTD
JABJICHUSI BO3AyXa OT €ro o0bhEMa, TeMmepaTypbl, CKOPOCTU Mpoliecca
OCTBIBAHUSI M HArpeBaHMsl MPU W3IYUYEHUHU OT LBETA W3IIyYarolleh
(TmorJyomarome) MOBEPXHOCTH, CKOPOCTh HCIIApEHUs] BOJBI  OT
TEMIIEPATypPbl KUJIKOCTU U IUIOMIAAM €€ MOBEPXHOCTH, DJIEKTPU3ALUS
T€I W B3aUMOJICHCTBHE DJICKTPUUECKUX 3aAPSIOB, B3aUMOJCHUCTBUE
MOCTOSIHHBIX MarHuTOB, BU3yan3alllsl MArHUTHBIX MOJIEH MOCTOSTHHBIX
MAarHuTOB, JEHCTBUS MArHUTHOTO TMOJS HAa MPOBOJAHUK C TOKOM,
CBOMCTBA 3JICKTPOMArHuTa, CBOMCTBA JIEKTPOJBUTATENS ITOCTOSHHOTO
TOKa): (OPMYIUPOBATH MPOBEPSIEMBbIC MPEAMNOIOXKEHUS, COOMpaTh
YCTAHOBKY M3 MPEJIOKEHHOTO 000PY/I0BaHUS, OMTMCHIBATH XOJ1 OIbITA U
bopMyIUpOBaThH BHIBOJIHI,

BBIMIOJIHATh MPSAMbIE HM3MEPEHHS] TEMIIEpaTypbl, OTHOCUTEIHHOMN
BJIIA)KHOCTH BO31yXa, CHWJIbl TOKA, HANPSKEHHUS C MCIOJb30BAHUEM
aQHAJIOTOBBIX MPUOOPOB U AATYMKOB (PU3NUECKUX BEIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUM ¢ YIETOM 3aJaHHOM a0COTIOTHON MOTPEITHOCTH;
MPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEITMYUHBI
OT JPYrol C HCHOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCHUMOCTh



COMPOTHUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, TUIONIAJM IMONEPEUHOTO
CEUYECHHUS] U YJIETBHOTO COIPOTHUBJICHHS BEIIECTBA IMPOBOJIHUKA, CHUJIbI
TOKa, MAYIIETO0 Yepe3 MPOBOJHUK, OT HAMpPsDKEHUS Ha TPOBOIHHUKE,
WCCJIEIOBAaHUE IOCJIEOBATEIFHOTO M TMapajIeIbHOTO COETUHEHHIA
IPOBOJHUKOB): IJIAHUPOBATh HUCCIEIOBAaHUE, COOMpPATh YCTAHOBKY M
BBITIOJIHATh U3MEPEHHUS, ClIelysl PEIJIO)KEHHOMY IIaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BUJE TaOIUIl M TpaduKoB,
JIeJIaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBAHMS,

MPOBOANTH KOCBEHHBIE W3MEpPEHHsS (U3NYECKUX BEIUYUH (yAelbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBJICHHE NPOBOJHMKA, paboTa u
MOIIIHOCTb AJIEKTPUYECKOTO TOKA): IJIAHUPOBATh U3MEPEHUs, COOMPATh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYys MPEATOKEHHON MHCTPYKIIHH,
Y BBIUUCIISITh 3HAUCHUE BEIMYUHBL

coOnrofaTh IMpaBWia TEXHUKM Oe30IacHOCTM MHpu  pabore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha UX OMHCAHHUS (B TOM YHCIE:
CHCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MTapoBasi TypOMHA, aMIIEPMETP,
BOJIBTMETP, CUETUUK BJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE
puoOOPHI, HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpuMepsI),
AIIEKTPUYECKUE TMPEAOXPAHUTENH, DIEKTPOMATHUT, IJIEKTPOJIBUTATENb
MOCTOSIHHOTO TOKA), HWCIONB3ysl 3HAHUS O CBOMCTBAX (PU3UUECKUX
ABJICHUM U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIe TEXHUYECKHE YCTPOMCTBA U U3MEPHUTEIbHBIC
npuOoOpsl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, BUTATEIH BHYTPEHHETO
CTOpaHHUs, IEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI DIIEKTPUICCKIX
Henel ¢ IociIeloBaTeNbHBIM M MapajUIeNIbHBIM  COEIMHEHUEM
AJIEMEHTOB,  pa3juyas  YCJIOBHbIE  OOO3HAUEHHUS  DJIEMEHTOB
AJICKTPUYECKUX LIETICH;

NPUBOAUTH TMpPUMEPHl  (HaXOAWTh WH(GOPMALMIO O TpHUMEpax)
NPAaKTHYECKOTO HCIIOJIb30BaHMUS (U3UUECKUX 3HAHWU B MOBCEIHEBHOMN
KU3HU IS 0O0ecTieueHrsi 0€30MacHOCTH MPU 0OpaIlleHuH ¢ MpUOopaMu
U TEXHUYECKUMH YCTPOHMCTBAMH, COXPAHEHUsI 3/IOPOBBS U COOJIIOICHUS
HOPM KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIIATh TMOUCK HHPOpMamu (U3NYECKOTO COACPKaHUS B
HNuTepHere, Ha OCHOBE HUMEKOLIMXCS 3HAHUW U IIYTEM CpaBHEHUS
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JIOTIOJTHUTENIbHBIX HMCTOYHHKOB BBIJICIATh HH(POpMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON UITM MOKET OBITH HEJIOCTOBEPHOM;
WCIIONIb30BaTh TPHU  BHINOJHEHUH  y4eOHBIX  3aJaHUl  HAy4YHO-
NOMYJSIPHYIO JTUTEPATypy (PU3MUECKOro COJep>KaHus, CIPaBOYHBIC
MaTepuaibl, pecypchl cetu MHTepHeT, BiaAeTh NpuUEéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi MHGOPMALMK W3 OJHOU
3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M KPAaTKHUE YCTHBIE COOOIICHHUS,
00001mmasi wHGOpPMANUIO W3 HECKOJIBKUX HMCTOYHUKOB (PU3NIECKOTO
COJEp)KaHusl, B TOM 4YHCIE MyOJIWYHO THPEACTABIATh pPE3YIbTaThl
OPOEKTHOM M UCCIIEA0BATEIBCKOM AESITENbHOCTH, IPU 3TOM I'PaMOTHO
HCIIOJIb30BaTh M3YYECHHBIM TMOHATHIHBIA anmapar Kypca (QU3UKH,
COTIPOBOXAATH BHICTYIUICHHUE MTPE3CHTAIINEH;

IOpU BBINOJHEHUHM YYEOHBIX MPOEKTOB M HCCIECIOBAHUNA (DU3HUECKUX
IPOLECCOB paclpeiessiTh OO0S3aHHOCTH B IPYINIE B COOTBETCTBUM C
NOCTaBJICHHBIMU 3a/1a4aMHU, CIICIUTH 3a BBIIIOJHEHUEM IUIaHA JIEHCTBUI
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBIM BKIJIAJ B
JESITEIbHOCTD TPYTIIHI, BBICTpaNBaTh KOMMYHUKATHUBHOE
B3aUMOJENCTBHE, IPOSABIISASA TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.

KOHIly oOyueHus B 9 KJjacce MpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAOUTUXCSI YMEHHIA:

WCIIOJIh30BaTh TIOHATHS: CHCTEMa OTCUéra, MaTepuajibHas TOYKa,
TPAeKTOPHS, OTHOCUTEITLHOCTh MEXAaHIMYECKOTO ABMKEHUS, ehopmarius
(ynmpyras, miacTu4eckas), TPeHHE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTH M TIEPETPY3KHU, LIEHTP TAKECTH, aOCOTIOTHO TBEPAOE TENO,
IIEHTP TSHKECTH TBEPIOTO Tejla, PABHOBECUE, MEXaHUICCKUE KOJICOaHUs
¥ BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK, dJIEKTPOMAarHUTHBIC BOJIHBI,
IIKajga  AJEKTPOMATHUTHBIX  BOJIH,  CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS M MOTJIONICHHUSI, anbda, 0era- u
ramMMma-u3IydeHust, U30TOIbI, /IepHasi YHEPTeTHKA,

pasnuyaTh SBJIEHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOIMHEHHOE
JIBIDKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEHHOE IBMKEHUE, CBOOOIHOE
nmajeHue  TeJl, paBHOMEpPHOE  JBWIKEHHWE TI0  OKPYXKHOCTH,
B3aUMOJICCTBHE TE€J, PEAKTUBHOE JIBIDKCHHE, KOJIeOATEIhHOE
NBIDKCHUE (3aTyXalollue W BBIHYXKJCHHBIE KOJeOaHUs), PE30HaHC,
BOJIHOBOC  JIBIDKCHHE,  OTpPaXCHHUE  3ByKa,  MNPSIMOJHMHCHHOE
pacnpocTpaHeHue, OTpaXKEHUE U NPEJOMJIEHHE CBETa, IOJHOE
BHYTPEHHEE OTPa)KEHHE CBETA, Pa3jOKEHHE OE0T0 CBeTa B CHEKTP U



CJIOKEHUE CHEKTPAJbHBIX IIBETOB, AMCIEPCUSI CBETA, €CTECTBEHHA
PaAMOAaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa U3ITyUYEHHUS)
[0 ONMCAaHUIO HUX XapaKTEPHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBICHUE;

pacno3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpyXarolleM MUpe (B TOM uuciie (U3UUYEeCKue SBICHHUS B MPHUPOJIE:
NPWIMBBL W OTJUBBI, JBWKEHUE TIUIaHeT COJIHEYHOHM CHUCTEMBI,
PEaKTHUBHOE JBWKEHUE JKHUBBIX OPraHW3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEWCMHYECKHE BOJHBI, I[yHaMH, 3XO,
[[BETa TE€JI, ONTHUYECKUE SBJICHUS B MPUPOJE, OMOIOrHUECKOe IeHCTBIE
BUIAUMOIO, YJIbTpauOJIETOBOTO M PEHTTEHOBCKOTO  HM3JIy4YECHMI,
€CTECTBEHHbI  paJMOAaKTHBHBIA  (OH,  KOCMUYECKHE  JIy4H,
PaAMOAKTUBHOE H3IIyYEHUE MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE
PaAMOAKTUBHBIX M3JIyYEHHH Ha OpPraHu3M 4YeEJOBEKa), IIPU 3ITOM
NEPEeBOAUTh  NPAKTUYECKYIO  3aJady B  Y4eOHYyIO,  BBLAEIATH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKM) PU3NUECKUX SBJICHUII;
ONKCHIBATh H3YYEHHBIE CBOWCTBA Te€l W (PU3HYECKHUE SBIICHHUS,
UCIIONB3ysl (PU3UYECKHE BEJIMYUHBI (CpEeIHsAs] U MTHOBEHHasi CKOPOCTh
TeJa MPYU HEPABHOMEPHOM JIBUJKEHHUH, YCKOPEHUE, IEPEMEILEHUE, ITYTh,
yrjaoBasi CKOpPOCTb, CWJIa TPEHUS, CHJAa YNPYTOCTH, CUJA TSIKECTH,
YCKOpPEHHE CBOOOJHOTO MAaJ€HHUs, BEC Tejla, UMIYJIbC TeJld, WUMITYJIbC
CWJIbI, MEXaHW4Yeckasi padoTa M MOLIHOCTb, MOTEHIHUATbHAS SHEPruUs
TeJa, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMAJIbHAS SHEPTHUS
C)KaTOW TMPYKWHBI, KUHETUYECKAs] DSHEpIus, IOJHAs1 MeXaHU4eCcKas
SHEprus, NEepUO U YaCTOTa KoJIeOaHW, ITIMHA BOJIHBI, TPOMKOCTb 3BYKa
Y BBICOTA TOHA, CKOPOCTh CBETA, ITOKA3aTelb MPEIOMIICHUS CPEIbl), TPU
ONMKMCAHUM MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICT HCIOJIb3YyEMBIX
BEJIMYMH, 0003HAUYECHUS M €IUHUIBI (PU3NYECKUX BEJINYMH, HAXOJIUTh
(opMyJibl, CBSI3bIBAIONINE JAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMU
BEJIMYUHAMU, CTPOUTH TpaUKH U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKIX
BEJIMYMH;

XapaKTepHU30BaTh CBOWMCTBA Tell, (PU3WYECKHE SIBICHUS U TPOLECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMS SHEPIHH, 3aKOH BCEMUPHOI'O TATOTEHUS,
NPUHLUI CYNEPHO3ULUU CHJI, PUHUMUII OTHOCHUTENIbHOCTH [ ammiies,
3aKoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHbI OTPAXKEHUS U
NPEJIOMIICHHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsIOBOTO W MacCOBOIO
yycen TMpU SAJEPHBIX peakUuusX, NP 3TOM JlaBaTh CIIOBECHYIO
(GopMyTUPOBKY 3aKOHA U 3aIIUCBHIBATH €T0 MAaTEMATHUECKOE BHIPAKEHUE;



OOBSACHATh (PU3NYECKUE IMPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE  CUTyallUd  IPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3
JIOTUYECKHX IIaroB C OMOpoil Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiate pacuéTHble 3a7aud (omuparomMecs Ha CHCTeMy H3 2-3
YpaBHEHUI), HCHOIB3Ys] 3aKOHBI M  (OPMYJBI, CBSI3BIBAIOIINE
¢u3znyeckue BENMYMHBI: HA OCHOBE aHajau3a YCIOBUS 3a/Jayu
3alUChIBaTh KPAaTKO€ YCIOBHE, BBISIBISATH HEJOCTAIOMIME  WIH
U30BITOUHBIE JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYIBI, HEOOXOIUMbBIE
JUIA pELIeHUs,, MPOBOAUTH PAacyYEThl U OLIEHWBATh PEATMCTUYHOCTH
MOJIyYEHHOTO 3HAaYeHUS (PU3UUECKON BEINYUHBI,

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PpEIIUTh NpPH IMOMOIIH
(u3NYECKUX METOOB, UCIOJIb3Ysl ONMUCAHHE MCCIIEI0BaHUs, BbIICIATh
OpOBEPSIEMOE TPEANOIOKEHHE, OLEHUBATh IPABWIBHOCTh MOPSAKA
NOPOBEACHHUSI HCCIENOBaHUsS, JeJaThb BbIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

MPOBOJIUTH OMNBITBI O HAOMIOACHUIO (PU3MYECKUX SBJICHUU WU
(u3nyeckux CBOWCTB Tel (M3yuyeHUue BTOporo 3akoHa HeloToHa, 3akoHa
COXPAHEHHUsl SHEPTUH, 3aBUCUMOCTh MEpHoja KoueOaHuil npyKUHHOTO
MasgTHHKA OT MAacChl rpy3a U KECTKOCTU NPYNKUHBI U HE3ABUCUMOCTH OT
aMIUTATYAbl MajblX KOJeOaHW, NPSIMOJUHEHMHOE paclpOoCTpaHECHUE
CBETa, pas3jokeHue Oenoro cBera B CIEKTp, H3YYEHUE CBOMCTB
N300pakeHUsl B TUIOCKOM 3€pKajie U CBOMCTB M300paKeHHs IpeaMeTa B
coOuparolet TuH3€e, HaOJII0/IEHUE CIUIONIHBIX U JIMHEHYaThIX CIEKTPOB
M3IIy4YEHHMsI): CaMOCTOSITEJIbHO COOMpPAaTh YCTAHOBKY M3 HM30BITOYHOIO
HaOopa 0OOpy/IOBaHMS, OMUCHIBATH XOJ OIbITAa U €r0 PE3yJbTaThl,
(opMyIUpPOBATH BBIBOJIBI;

MPOBOAMTH MPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, OTIpeaesis
CpeqHee 3HAueHUE H3MepseMOoil BenuuuHbl ((OKYyCHOE paccTOsSHUE
coOuparoiiei JIMH3bI), OOOCHOBBIBaTH BBIOOp crocoda H3MepeHus
(M3MepUTENBHHOTO TPUOOpPA);

MPOBOAMTH HCCIIEJOBAHUE 3aBHUCUMOCTEM (DU3MUECKUX BEIMYUH C
MCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHHU
IpY paBHOYCKOPEHHOM JBM)XEHUHM 0€3 HayalbHOW CKOPOCTH, NEPHOJa
KOJe0aHU MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpakXeHHUsl CBETa OT yrija MaJieHus W yria MpejoMIIeHUus OT yria
najieHust): IJIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSITENIbHO COOUpATh



YCTAaHOBKY, (UKCUPOBATH PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTU
(¢u3HUeCcKUX BEJIIMYUH B BHUJIE TAOJIUIl U IPapUKOB, JAEIaTh BHIBOJBI 110
pe3ynbTaTaM HCCIe0BaHNUS;

MIPOBOJIUTh KOCBEHHBIC HW3MEPCHHS (U3UYECKUX BETUYHH (CpEIHSSA
CKOPOCTb M YCKOpPEHHE Tela MpU PABHOYCKOPEHHOM JIBHXKEHHH,
YCKOPEHHE CBOOOJHOIO MaJeHus, )KECTKOCTh MPY>KUHBI, KOADOUIIMEHT
TPEHHsSI CKOJIbKEHHsI, MEXaHU4ecKas paboTa W MOIIHOCTh, YacTOTa U
Mepuo KoJieOaHUN MaTEeMaTUYeCKOr0 W TPYKMHHOTO MAasTHUKOB,
ONTHYECKas CHjla COOMpAONICH JIMH3BI, PATUOAKTUBHBIA  (POH):
IUTAHUPOBATh U3MEPEHHUs, COOUPaTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHMs], CHeAys MPEUIOKEHHON  HMHCTPYKIIUH,
BBIYMCIIATh 3HAYEHWE BEIWYWHBI M aHAJIM3UPOBATh IOJYYCHHBIC
pEe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coOno/laTh MpaBUjia TEXHUKM O€30MacHOCTH Mpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIC MPU3HAKK H3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPIIOE TEJIO, TOUCHHBI MCTOYHUK
CBETa, Jy4, TOHKas JIMH3a, IJaHeTapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TMPUHIUIBI JIEUCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CIUIOMETP, JATUYMKH TOJOXKEHUS, PACCTOSIHHUS M YCKOPEHHs, pakKera,
9XOJOT, OYKH, MEPUCKOIN, ¢oToanmapar, ONTUYECKHE CBETOBOJBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O
CBOMCTBax (DM3MYECKUX SBJICHUH U HEoOXoaumble (usnyeckue
3aKOHOMEPHOCTH;

WCIIONIB30BaTh CXEMbl M CXEMaTHUYHBIE PHUCYHKH  H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTETBHBIX npubopoB u
TEXHOJIOTUYECKUX TMPOIIECCOB MPHU PEIMICHUH YIEOHO-TIPAKTUUECKUX
3a/1ay, ONTUYECKUE CXEMBI JIJISi TIOCTPOCHUSI M300PKEHU B TUIOCKOM
3epKajie u coOuparole JMH3E;

NPUBOAUTH TMPUMEpPhl (HaXOAWTh WHOOPMAIMIO O MpUMepax)
MPAKTUYECKOTO MCTOJIb30BaHUs (PU3NUECKUX 3HAHWU B TMOBCEIHEBHOU
KU3HU IS 0OecTieueHnsi 0€30MacHOCTH MPU 0OpaIlleHuH ¢ MpudopaMu
M TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 30POBbsI U COOIOICHUS
HOPM KOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;
OCYIIECTBIIATh TMOUCK HHPOpMamu (U3NYECKOTO COACPKAHUS B
WNuTepHere, caMOCTOSATENbHO (OpPMyNHpyst TOHMCKOBBIA  3ampoc,



HaXOOUTb  IYTH  ONPEIEICHUS  JOCTOBEPHOCTH  IOJyYEHHOMU
MHPOpMAllMd HAa OCHOBE MMEIOIIMXCS 3HAHUW U JIOMOJHUTEIBHBIX
VMCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBINOJHEHWM Y4YEOHBIX 33JaHUM  HAy4YHO-
HOMYJIAPHYIO JIUTEPaTypy (U3HUECKOTO COAEpk aHUs, CIPABOYHBIC
MaTepuaybl, pecypcbl ceth  MHTepHeT, BlIaAeTh INpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MHPOpMAMKU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE MMCHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
MHPOpPMAIIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3NUYECKOTO COJIEpIKaHU,
nyOIUYHO IIPEACTABIATD pe3yJIbTaThl IIPOCKTHOU WU
HCCIIEIOBATENIbCKOM JAEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCITOJIb30BATh
M3YYEHHBI TOHATUIHBIA anmapar HM3y4aemoro pasjeia (pU3UKu U
COINIPOBOXAATh BBICTYIUICHUE Ipe3eHTalueld ¢ Y4ETOM O0COOEHHOCTEN
ayIUTOPUUA CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos
Ne HaumenoBanue pa3jaesioB JaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJibHbIe IIpakTH4eckue
n/m | M TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa
bu6mmoreka [IOK
11 o - 2
M3ttia - Hayka o fipupole https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
1.2 () 2 1
HISHHACCIHE BETHAIHAE https://m.edsoo.ru/7f416194
13 EctecTBeHHOHAY4YHBIN 5 1 bubnnorexa [HOK
' METO/I ITO3HAHUSA https://m.edso00.ru/7f416194
Wroro mo paszneny 6
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6mmorexa [IOK
2.1 C 1
Tpoere Betiectra https://m.edso0.ru/7f416194
[ BrxeHue n
2.2 B3aUMO/ICHCTBUE YaCTH 2 1 bubmmorexa [OK
' g t https://m.edsoo.ru/7f416194
BELIECTBA
ArperaTHble COCTOSIHUS bubnnorexka [JOK
2.3 2
BEIL[ECTBA https://m.edso0.ru/7f416194
Hroro mo pazneny 5



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

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Tejl

bu6mmoreka [IOK
3.1 Mexaiieckoe ABIXCHHE 3 https://m.edso00.ru/7f416194
3.9 Huepuus, macca, 4 bu6mmoreka [IOK
' [JIOTHOCTD https://m.edso0.ru/7f416194
bubmuorexa [JOK
3.3 Crna. Buppt o 14 https://m.edso0o.ru/7f416194
Uroro no pazueny 21

Pa3znen 4. /laBjienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPIABIMU 3 bu6mmoreka [IOK
' TEIaMH, JKUJIKOCTIMH U https://m.edsoo.ru/7f416194
razaMu
bu6mmoreka [IOK
4.2 5
JlaBIeHHE KHAKOCTH https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 A 6
TMOC(epHOE TaBJICHHE https://m.eds00.ru/7f416194
JlelicTBHE )KMAKOCTH U ra3a
4.4 Ha MOTPYKEHHOE B HUX 7 bubmorexa [JOK
' Py https://m.eds00.ru/7f416194
TEI0
Hroro no paszneny 21

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus

5.1

Pabora 1 MOIITHOCTE

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

bubmuorexa [JOK

5.2 [TpocThie MeXxaHU3MBI 5 1 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.3 MexaHudeckas SHepPTHs 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO 68 12

YACOB I10 [TPOTPAMME



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

8 KVIACC

HaumeHnoBanue KosauuecTBo yacoB
Ne dueKkTpoHHbIE (LM (POBbLIE)
pa3ie/ioB U TeM Konrpouabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NpOrpamMmel padoThI padoThI
Paznen 1. TenioBble siBiaeHUs
11 Crtpoenue u cBoiicTBa 7 bubnmnoreka [HOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3neu 2. DiekTpuyecKkne M MATHUTHBIC SIBJICHHSA
DneKTpUUecKue 3apsabl.
2.1 3a H)KIe)HHBIe Tenai I/IILX 7 1 bubmorexa LOK
' p . https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBIE
29 [TocTosHABIH 20 1 7 bubanoreka LIOK
' JIIEKTPUYECKUI TOK https://m.edsoo.ru/7f4181ce
bubanoreka LIOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHA https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuoteka [JOK
' WHYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 37
PesepBHOe Bpems 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145




9 KVIACC

HauMeHoBaHMe KoanuecTBO 4acos
Ne dueKkTpoHHbIE (LM (POBbLIE)
pa3iejioB U TeEM Konrpouabnsie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Pa3nen 1. Mexannueckue siBJIeHHs
MexaHu4deckoe Bu6 110K
nOIMOTEKA
11 0 10 1
AIBIDKCHHC 1 CHOCODRT https://m.edsoo.ru/7f41a4a6
€ro OnucaHus
bubmuorexa [IOK
1.2 B i 20 1 3
SAIMOSIEHETBHE TeT https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3aKOHbI COXpaHeHHA 0 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexann4yeckue K0J1e0aHUS M BOJIHBI
21 MexaHndeckue 7 3 bubanoreka LIOK
' Kose0anus https://m.edso00.ru/7f41a4a6
99 MexaHHYeCKHE BOJIHEI. 8 1 3 bu6nuorexa [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Pazpnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMarHuTHOE 5 5 bubnuoteka [JOK
' HoJIE U https://m.edso0o.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

QJICKTPOMArHMTHBIC
BOJIHBI

Hroro mo pasneiny 6
Pa3nen 4. CBeToBbIE IBJICHUSA
3aKOHBI bubnuoreka [{OK
4.1 6
pacnpoCcTpaHEeHUs CBETa https://m.edsoo.ru/7f41a4a6
4.9 JIMH3BI ¥ oNITHYECKHE 5 bubnuorexa [IOK
' npubopsI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6emoro 3 bubnuoreka [IOK
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3nen 5. KBanToBbI€e sIBJICHHS
Hcnyckanue u
5.1 TMOTJIOIIEHUE CBETA 4 bubmorexa [JOK
' - https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aTOMHOTO 5 bubnuoteka [JOK
' sapa https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
5.3 A 7
AICPHPEIE peaktin https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17

Paspnen 6. IloBTOopuTe1bHO-00001IAI01IIHIT MOAY/Ib



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

IToBTOpEenue u

6.1 00001IeHHE 9 5 bubnunoreka LIOK
' coziepKaHms Kypca https://m.edsoo.ru/7f41a4a6
¢dbusuku 3a 7-9 knacc
Uroro mo pazneny 9
OBUIEE KOJIMYECTBO
- 102 27

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC

Ne
n

/

I

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTshI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®dusuka — Hayka o
npupoje. SBienus
npupobl. dusnyeckue
SIBJICHUS

Mexanndeckue, TEIUIOBEIC,
BJIEKTPUYECKHUE,
MarHUTHbBIC, CBETOBEIC,
3BYKOBBIE SIBJICHUS

dusnuecKkue BETUIHHBI U
WX U3MEpPEHUe

Ypoxk-uccienoBanue
"N3mepenue temrepaTypsl
IIPU MOMOIIH >KUKOCTHOT'O
TEPMOMETpA U JaTYHKa
TeMreparyps!"




Kak ¢usuka u gpyrue
€CTECTBEHHbIC HAYKU
W3Yy4aloT MpUpoy.
EcrectBeHHOHAYUYHBIN
METO/]l TO3HAHMUSI.
Onucanue GpU3nIECKUX
SIBIIGHUH C TIOMOILIBIO
MOZeIIen

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBaHue
"[IpoBepka rurnoTe3sbl:
JAbHOCTh MOJETa MIapUKa,
MYIIEHHOTO
TOPU3OHTAIILHO, TEM
00JIbIIe, YeEM OOJIbIIIE
BBICOTA MMycKa"

CrpoeHue BeliecTsa.
OmbITEI, TOKA3EIBAIOIINE
JTUCKPETHOE CTPOEHNE
BEIIeCTBA

bubnmorexa LIOK
https://m.edsoo.ru/ff09fe0a

JIBMODKEHUE YaCTHII
BEIECTBA

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a013e

Ypoxk-uccienoBanue
«OnbITE IO HAOIIOAEHUIO
TEIJIOBOTO PACHTUPEHUS
ra3oB»



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

ArperaTHble COCTOSIHUS

10
BeIIecTBa
B3anmocBsa3p Mexy
CBOIICTBaMH BEILIECTB B
Pa3HbBIX arperaTHbIX

11 COCTOSTHUSIX U MX bubnnorexa [{OK
ATOMHOMOJIEKYJIIPHBIM https://m.edsoo.ru/ff0a0378
ctpoeHreM. OcoOCHHOCTH
arperaTHbIX COCTOSIHUI
BOJIBI
MexaHudeckoe OBMKEHHUE.

12 PaBHOMepHOE 1 bubmorexa HOK

P https://m.edsoo.ru/ff0a05c6

HEpPaBHOMEPHOE IBUKEHUE

13 Cxopocts. Enunuiist bubnnoreka [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
Pacuer mytu u BpemMeHu bubmnoreka IIOK

14
JIBUKCHUS https://m.edsoo.ru/ff0a0ae4
WNueprus. 3akoH HHEPIUU.

15 BzaumoneiicTBue T KaK but6mmorekxa [IOK

InpuYrnHa U3MCHCHHA
CKOpPOCTH ABUKCHHSA TCII

https://m.edsoo.ru/ff0a0c10



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

16

InotHOCTE BeliecTBa.
Pacyer maccel 1 06beMa
Teja 110 €ro INIOTHOCTH

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

17

JlaGopaTopHas pabora
«Ornpenenenue mIOTHOCTH
TBEPAOIO TEJIa»

18

Pemrenne 3amad mo reme
"[TnoTHOCTE BemiecTa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepuCTHKa
B3anMoeiicTBus Ten. Cua
ynpyroctd. 3akoH ['yka

20

JlabopaTopHas pabota
«M3yueHne 3aBUCUMOCTH
pactspkeHus (aedopmarivin)
MPY>KUHBI OT TIPUII0KESHHON
CHJIBI»

21

SBnenune tarorenusn. Cuia
TAKECTHU



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

CBs13p MEXly CUIION
TSDKECTH M MacCoM Tela.

bubnunoreka LIOK

22
Bec tena. Pemenue 3anau https://m.edsoo.ru/ff0al778
o teme "Cuina tsxectu”
Cuia TsKecTy Ha 170:4
23 | rmuaHeTax CDmnqel(l:Izc}I;re bubmorexa HOK
' https://m.eds00.ru/ff0a1502
XapaKTePUCTHKU TUIAHET
24 Nsmepenue cu. bubnnorexa [JOK
JunamomeTtp https://m.edsoo.ru/ff0al8cc
bubnuoreka [IOK
25 | Bec tena. Heecomoc
el BECOMOCTR https://m.edsoo.ru/ff0al778
Cnosxenue 1Byx cui,
og | HAMPABICHHBIX IO OJIHOM bubmuoreka [IOK
IIPSAMON. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
97 Pemenwue 3anay nmo teme
"PaBHOAelcTBYIOIIAs cHl”
Tpenue CKobXKEHUS U
bu6nunorexa LIOK
28 | Ttpenwue nokos. Tperue B

MIPUPOJIE U TEXHUKE

https://m.edsoo.ru/ff0alb9c



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

29

JIaboparopHast pabota
«M3y4eHne 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHHS
OT CHJIBI JIaBJICHUS U
Xapakrepa
COIPHUKACAIOLITIXCS
MTOBEPXHOCTE

bubnunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3anau Ha
onpeAeseHue
PaBHOJCHCTBYIOIIEH CUIIbI

31

Pemenne 3amad mo Temam:
«Bec Tenay, «I'paduueckoe
M300pakeHUE CHID,
«Cuisl»,
«PaBHOZENCTBYIOIIAS CUID»

bu6anoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas padota no
TemaM: «MexaHndeckoe
nBUKeHHe», «Macca,
IJIOTHOCTBY, «Bec Temay,
«['paduueckoe
H300paXeHNe CU,
«Cusb»

33

JNasnenue. CriocoObl
YMEHBIIICHUS U
YBEITUYCHUS JIaBJICHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0a20a6



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

JaBneHue raza.
3aBUCUMOCTD JIABJICHUS

bubnunoreka LIOK

34
rasa oT oobéma, https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[Tepenaua naBieHus
35 TBEPBIMU TEJIAMH, Bu6muoteka [JOK
JKUIKOCTSIMH U Ta3aMHu. https://m.edsoo.ru/ff0a25b0
3akon Ilackansg
JlaBlIeHHE B KUJIKOCTH U
36 rase, BEI3BAaHHOE bubnnorexa [JOK
L https://m.edsoo.ru/ff0a2718
JIIEACTBUEM CHJIBI TSDKECTH
Pemrenne 3ama4d mo reme
37 «/laBieHue B )KUAKOCTU U bubmorexa LOK
g https://m.edsoo.ru/ff0a2826
rase. 3akoH [lackams»
bu6nunorexa LIOK
38 Coo06
OODIATOTIHMECH COCYHET https://m.edsoo.ru/ff0a2970
39 I'mopaBnuueckuii mpecc bubmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuiHeBoit

JKUJIKOCTHBIA HACOC



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

Atmocdepa 3emin.
HpI/I‘-H/IHBI CYIICCTBOBAHUSA
BO3TYIITHOW 000JI0YKH

41 3emun. 3aBUCUMOCTD bubmmorexa [JOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHHS
OT BBICOTHI HaJl ypOBHEM
MOps
42 Bec Bo3ayxa. bu6nmoreka LIOK
ATMoOcdepHOe 1aBIeHHE https://m.edsoo.ru/ff0a2b5a
N3mepenune armocdepHOTro
43 aBneI:{I/m OnbIT bep bubmmorexa [IOK
8 ’ https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBHUCHUMOCTH
m aTMOC(EepHOTO TaBJICHUS bubmuoreka [IOK
OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mops
bapomeTp-anepon.
45 ATpMOC(b: Hoep aBJICHUE Ha bubmorexa LOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenue 3amgaud no reme "
AtmoctepHoe naBieHue"
JlelicTBuE ®KUJIKOCTH U Ta3a
but6mmorekxa [IOK
47 | Ha mOTpyXKEHHOE B HUX

Teno. ApXxuMe0Ba CHiIa

https://m.edsoo.ru/ff0a3276



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

48

Jlaboparopnas pabota
«Omnpenenenue
BBITAJIKUBAIOILIEH CHJIBI,
JIEHCTBYIOIIECH Ha TEJIO,
MOTPY>KEHHOE B KUIKOCTB)

bubnunoreka LIOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTopHas pabora 1o
teMe «MccnenoBanue
3aBHCHMOCTH Beca Teja B
BOJIe OT 00BEMa
MOrPY>KEHHOU B XKHUJKOCTh
JaCTH T

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

50

IlnaBanue Texn

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a3a96

51

JIaGoparopHas paboTa
"KoHcTpynpoBanue
apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKU U
OIpeJIeIIeHNE €€
rpy30n0abEMHOCTH"



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

52

Pemenue 3amay mo reMam:
«IInaBanue cynos..
BosnyxomnnaBanuey,
«/laBieHue TBEpABIX TET,
JKUJKOCTEH B Ta30B»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

KonTponbnas pabota mo
TeMe «/laBieHne TBepAbIX
TeJ, KUAKOCTEH U Ta30B»

54

Mexannueckast pabora

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

55

MomtHocTth. EnquHuner
MOIIHOCTH

bu6anoreka LIOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccienoBanue
"Pacuét MmoniHoCTH,
pa3BUBAEMOM IIPHU MOIBEME
1o JiecTHHIlE"

57

[IpocTeie MEXaHU3MBI.
Prruar. PaBHOBecue cuir Ha
ppryare



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

Poruaru B TexHuke, OBITY U
npupoae. JlabopatopHas

bubnunoreka LIOK
58 0 N 0.5
pabota f cereoBanme https://m.edsoo.ru/ff0a478e
YCJIOBUI paBHOBECHS
phIvara
Pemenue 3amad mo reme
59 «Y cIIOBUS paBHOBECHS bubmorexa HOK
P https://m.edsoo.ru/ff0a48a6
phIuara
Koaddurment nonesnoro
JIEHCTBUS MEXaHU3Ma.
60 | JlaboparopHas pabora 0.5
«H3mepenne KI1/]
HaKJIOHHOM TIJIOCKOCTH
61 Pemenue 3amad mo teme bubmnoreka IIOK
"Pabota, momuocTh, KIT/I" https://m.edsoo.ru/ff0a4c48
Mexannyeckas SHEpIHusl.
62 Kunernueckas u bubmorexa HOK
https://m.edsoo.ru/ff0a4252
MTOTCHIIMATbHAS SHEPTHS
63 3aKOH COXpaHEHUs bubnmnoreka [JOK

MEXaHUYECKON IHEPTUn

https://m.edsoo.ru/ff0a4360



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

64

Y POK-IKCIIEPUMEHT 110
Teme "DKCIepUMEHTAIbHOE
OIIpeie/ICHUE U3MEHEHUS
KMHETUYECKOU U
ITOTEHIMAJIbHON SHEPIUU
IIPY CKaTbIBaHUU TeJla 110
HAaKJIOHHOM TUIOCKOCTH"

65

KonTponbHas padora no
Teme «PaboTa U MOIIHOCTb.
DOHeprus»

66

PezepaHbiii ypok. Pabora ¢
TEKCTaMU 110 TEME
"MexaHuuyeckoe
InBUXKeHue"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4ee6

67

PezepeHbiiil ypok. Pabora ¢
TEKCTaMH 110 TEME
"JlaBneHue TBEPABIX TE,
KUIKOCTEN U ra3oB"

bu6nunorexa LIOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHblit ypok. Pabora ¢
TekcTaMH 110 TeMe "Pabora.
MomnocTtb. DHeprus"

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne KosmuecTBo yacos DJIEKTPOHHbBIE
1| Hara uudposbie
Tema ypoka KonTtposabHubie IlpakTu4eckue
/ Bcero U3y4eHus o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypchbl
OcHOBHBIE TOJIOKEHUS
1 MOJIEKYJIAPHO- 1 bu6nuoreka [JOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TTOJITBEPKICHUS
5 Macca u pazmep aTOMOB U 1
MOJIEKYIT
Mopenu TBEPIOTO,
3 JKHUJIKOTO U ra3000pa3HOro 1 bubmorexa I[JOK
. P https://m.edsoo.ru/ff0a540e
COCTOSIHUH BelleCTBa
OObsicHEeHNE CBONCTB
TBEPJIOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSTHUM 1
BEIIIECTBA HA OCHOBE
MOJIOKEHUH MOJIEKYJIISIPHO-
KUHETHYECKOW TEOpUHU
5 Kpucramnmueckune n 1 bu6muoreka [IOK

amop(QHbIe Tena

https://m.edsoo.ru/ff0a5800



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

CMmauynBaHuE U

6 KalWJUISIPHOCTb. Bu6muotexa [JOK
IToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HATSDKCHHE

7 TennoBoe pacuimpeHue u bubnmnoreka HOK
cxKaTue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b

3 TEMIIePaTyphl CO
CKOPOCTBIO TEILIIOBOTO
JBHKEHUS YaCTHI]

BuyTpeHHss sHeprus.
9 CHZZI())6BI I/ISMGHSHI/IH bubmorexa HOK
N https://m.edsoo.ru/ff0a5c60
BHYTpEHHEH YHEPTHH
bu6nmorexa LIOK
10 B
AR TeHIOTEpenatti https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"IIpakTueckoe

1 HCIIOIb30BaHUE TEIIOBBIX bu6nunorexa LIOK
CBOIICTB BEIIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJSIX
sHeprocOepexeHus"

12 KonndecTBo TEMIOTHI. but6mmorekxa [IOK

VY nenpHas TEI0€MKOCTh

https://m.edsoo.ru/ff0a6976



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

13

YpaBHEHHUE TEIIOBOTO
Oananca. TeruooOMeH u
TEIUIOBOE PABHOBECHE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7088

14

Jlaboparopuas pabota
"UccnenoBanue SBICHHS
TEII000MEHa TTpU
CMEIINBAHNN XOIOJIHON U
ropsiaeit Boanl"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xonuuecTBa
TCIIJIOTHI, HeO6XOI[I/IMOFO
AJIs1 Harpe€BaHus TCJia U
BBLACIIKICMOTI'O UM IIPU
OXJTAXKXKICHHUH

16

JIaGoparopHas paboTa
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BelecTna”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a6bb0

17

OHeprus TOIINBA.
VY nenpHas TemioTa
CTOPaHHUs

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7b5a



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

IlnaBnenue n

OTBEp/ICBaHKE
18 KPUCTAJUTMYECKUX Tl bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0a71d2
VY nenpHas Temiora
TUTABIICHHSI
JIaboparopHast pabota
19 | "Om IG)I[GJII;HI/IG pnenLHOﬁ bubmmorexa [IOK
P Y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI TUIABJICHUS JIbJA
20 [TapoobpazoBanue u bubnuoreka [IOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunienue. VY nenbHas
TEIUI0Ta NapooOpa3oBaHUs
21 M KOHJICHCAIIUU. bu6nmorexa LIOK
3aBUCHUMOCTh TEMIIEpPATypPhI https://m.edsoo.ru/ff0a786¢c
KHUIIEHUSI OT aTMOC(EepHOTO
JIaBJICHUS
BrnaxnocTs Bo3ayxa.
JlaGoparopHas pabota
| ‘abopaTopHai b BuGmorexa [[OK
22 Omnpenenenue

OTHOCHUTEJIbHOM BIIAYKHOCTH
BO3Iyxa"

https://m.edsoo.ru/ff0a7628



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

23

Pemenue 3aau Ha
ONPEACIICHUE BIIAXKHOCTH
BO3/yXa

24

[Tpununs paboTHI
TETIOBBIX JIBUTATENCH .
[TapoBast TypOuHa.
JIBUTaTeNb BHYTPEHHETO
CropaHus

25

KII/ TermoBoro
nsuratens. TemnoBbie
JBUTATENIH U 3aIUTa
OKpY’Karollel cpebl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U
MPEBpPALECHUS SHEPTUHU B
TEIUIOBBIX MPOIECCaX

27

IToaroroBka k
KOHTPOJIbHON paboTe 1o

TeMme "TerToBbIe SBICHUS.

N3menenne arperaTHeIX
COCTOSIHUH BelecTBa"

bubanoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padota no

TeMe "TensioBbIe SIBJIICHUS.

N3menenne arperaTHeIX
COCTOSIHUH BelecTBa"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a86ae



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

29

Dnektpusanus Ten. [[sa
poJia AIMEKTPUIECKUX
3apsii0B

30

Ypok-uccrnenoBanue
"DnexTpuzanus Ten
MHIYKLWEH U IIPU
COMPUKOCHOBEHHUH"

31

BszaumogeiictBue
3apsKEHHBIX Tel. 3aKOH
Kynona

bubnuoreka [{OK
https://m.edsoo.ru/ff0a87e4

32

DNeKTpruYecKoe moJie.
HanpsxkeHHOCTD
JIEKTPUYECKOTO TOJIA.
[IpuHIun cyneprno3unumn
BJIEKTPUYECKUX MOJEH

bubnuoreka [{OK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpudeckux
3apsA70B. DIEMEHTAPHBIN
3apsan. CtpoeHue aToma

34

[IpoBoaHMKY 1
JTUAJIEKTPUKU. 3aKOH
COXpaHEHUs
ANEKTPUYECKOTO 3apsaa

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8ef6



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

35

Pemenue 3anau Ha
MPUMEHEHHUE CBOMCTB
3JIEKTPUYECKUX 3aps0B

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

36

DIIEKTPUYECKUH TOK,
YCIJIOBHS €TI0
CYILIECTBOBAHUSI.
HcTounuku
AIEKTPUIECKOTO TOKA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a95a4

37

HeﬁCTBHH QJICKTPHUUICCKOI'O
TOKa

bubnuoreka [{OK
https://m.edsoo.ru/ff0a96b2

38

Ypoxk-uccienoBanue
"JlelicTBUE
NEKTPUYECKOTO I0JISI Ha
IIPOBOJHUKY U
OUDJIEKTpUKA"

39

DNEeKTPUUIECKHUI TOK B
MeTayiax, KUAKOCTAX U
razax

bubmnoreka IIOK
https://m.edsoo.ru/ff0a9838

40

DnekTpruyecKas 1enb U e€
COCTaBHBIC YaCTH

41

Cuna toxka. JlabopaTopHas
pabota "U3mepenue u
peryaupoBaHNUEe CHUIIBI
TOKa"

0.5

but6mmorexa [IOK
https://m.edsoo.ru/ff0a8bd6



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

42

DNeKTpruYecKoe
HanpsbkeHue. BonbTmerp.
JlaGopaTopHas pabora
"U3mepenue u
perynupoBaHue
HanpspKeHus"

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHue
MIPOBOJIHUKA. Y IeJIbHOE
COIPOTHBIICHUE BEIIECTBA

bubnunoreka LIOK
https://m.edsoo.ru/ff0aa738

44

JlaGopaTopHas paboTta
"3aBUCUMOCTh
AIIEKTPHYECKOTO
COIIPOTHBIICHUS
MPOBOJIHUKA OT €T0 JUTNHBI,
TUTOIIAIH TTOTIEPEYHOTO
cedeHus u marepuana”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIS y4acTKa LEenu

bubmnoreka IIOK
https://m.edsoo.ru/ff0aa44a



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

46

JlaGopaTopHas pabora
"UccneqoBanue
3aBHCHUMOCTH CHJIBI TOKA,
UJIYILETO Yepe3 Pe3ucTop,
OT COTIPOTHBIICHUS
pe3ucTopa M HAMPSKCHHS
Ha pe3ucrope"

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

47

IlocaenoBaTenbHOE U
napajuieTIbHOE COCTUHEHUS
HpOBOI[HI/IKOB

48

JIaboparopHast pabota
"[IpoBepka mpasuiia
CJIOYKEHUS HaIIPSKEHNUN
IIPH MOCJIEI0BATEIEHOM
COEIMHEHUH JIBYX
pe3uctopoB”

bubanoreka LIOK
https://m.edsoo.ru/ff0aaas8

49

JlabopaTtopHas pabota
"IIpoBepka npaBuia aJs
CHJIBI TOKA MPH
napajyuieIbHOM
COEIMHEHUH PE3UCTOPOB"

but6mmorexa [IOK
https://m.edsoo.ru/ff0aadle



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

50

Pemenue 3anau Ha
IpuMeHeHue 3akoHa Oma
JUISL Pa3JIMYHOTO
COCAMHEHUS TPOBOJHUKOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0aaf8a

51

PaboTa u MOITHOCTB
AIIEKTPUYECKOTO TOKA.
3axon /xoynsa-Jlenua

but6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

52

JlaGopaTopHas paboTta
"Onpenenenue paboThl U
MOIIHOCTHU 3JIEKTPUIECKOTO
ToKa"

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

53

DneKTpuYecKre Uenu U
noTpeduTeNnu
JIEKTPUYECKOM SJHEPTUU B
obITy. KopoTkoe
3aMbIKaHUE

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ab660

54

[ToaroroBka k
KOHTPOJIbHON paboTe 1o
Teme "DIEeKTPUIECKUE
3aps/ibl. 3apsKEHHBIE Tela
U UX B3aUMOJICHCTBHUS.
[TocrosHHBIM
AIEKTPUUYECKUN TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

KonrponsHas pabora no
Teme "DJIEeKTPUIECKUE
3apsbl. 3apsHKCHHBIE Tela
U UX B3aUMO/JICICTBUS.
[TocTostHHBIM
AIEKTPUUYECKUN TOK"

bubnunoreka LIOK
https://m.edsoo.ru/ff0abea8

56

ITocTostnHEIC MarHuThbl, UX
B3aHMOHeﬁCTBHC

57

Ypoxk-uccienoBanue
"N3yuenue nonei
MMOCTOSIHHBIX MarHUTOB"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac3d0

58

MarauTHOE Toe.
MarauTtHoe 1oJjie 3eMJId U
€ro 3HaueHue I KU3HU
Ha 3emiie

bubanoreka LIOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT OpcTena.
MarauTHoe I10JIe
3JIEKTPUYECKOTO TOKA
MarnuTHO€e noJje KaTyliKu
C TOKOM

bubanoreka LIOK
https://m.edsoo.ru/ff0ac1d?2



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

60

IIpumeHeHue
JNIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
pabora "Uzyuenue
JEHCTBUSI MAarHUTHOTO
T0JIs1 HA TIPOBOJIHUK C
TOKOM"

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEINb
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
ANEKTPOABHUraTENCH B
TEXHUUYECKUX YCTPONCTBAX
U Ha TPaHCIOPTE.
JlabopaTopHas pabota
"KoHcTpynpoBanue u
n3y4eHue padoThbl
NEKTpOABUraTENs"

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac86c

62

OmnbrTel @apases. 3akoH
3JIEKTPOMArHUTHON
naaykuuu. [Ipasuno Jlenna

63

DIeKTpOreHeparop.
Crioco0sl nostyueHus
JNEKTPUYECKON SHEPTUU.
DJIEKTPOCTAaHIIMH Ha
BO300HOBIISIEMBIX
UCTOYHUKAX SHEPIrUn



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

64

IloaroroBka k
KOHTPOJILHOHM paboTe 1o
Teme "DIeKTpUUECKUe U
MarHuTHbBIC ABJICHUS"

65

KonrponsHas pabora no
TeMe "DIIeKTPUUECKUE U
MarHuTHBIC sIBJICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHylit ypok. Pabora ¢
TEKCTaMU 110 TEME
"TemoBblie siBiICHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0accbe

67

PesepBHblit ypok. Pabora ¢
TEKCTaMU 110 TEME
"[TocTostHHBII
ANEKTPUYECKUN TOK"

bubnunoreka LIOK
https://m.edsoo.ru/ff0acdc6

68

PezepaHbiii ypok. Pabora ¢
TEKCTaMU 110 TEME
"MaruuTHbI€ sSIBICHUSA"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

N Kosau4yecTBo 4yacoB DJIeKTPOHHbBIE
°
Hara uudposbie
n/ Tema ypoka KonTpoJbHbIe IpakTuyeckue
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
I padoThI padoThI
pecypchbl
1 MexaHuueckoe TBUKEHHE. 1
MartepuanbpHas TOUYKa
Cucrema otTcuerTa. bu6nunorexa [IOK
2 OTHOCHUTEIBHOCTD 1 https://m.edsoo.ru/ff0ad47
MEXaHHYECKOTO JIBVIKCHUS 4
PABHOMEDHOE bubnuorexa [JOK
3 p . 1 https://m.edsoo.ru/ff0ad19
MPSMOJUHEIHOE ABMKEHUE 3
HepasHomepHoe
4 MPSIMOJIMHEIHOE IBIKEHUE. 1
Cpenusis 1 MTHOBEHHAs
CKOpPOCTh
IIpssmMonuneiHoe bubmuoreka [JOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0ad8d
IBIDKEHHE. Y CKOPEHHUE 4
CkopocTh MPSIMOTIMHEHHOTO
5 PaBHOYCKOPEHHOTO 1
nskeHus. ['papuk
CKOpPOCTH



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

JIaboparopHast pabota

"OnpeneneHue yCKOpeHus bu6muoreka [IOK
7 Tea Py paBHOYCKOPEHHOM https://m.edsoo.ru/ff0adbl
JBUKEHUH 110 HAKJIOHHOU 8
IJIOCKOCTH"
CBo0OOIHOE TIAZICHHE TE.
8
Omnpitel [Nanmes
PaBHOMEpHOE ABMXKEHUE 11O
okpyxHoctu. [lepuon u bu6nuoreka [JOK
9 gacToTa OOpamieHus. https://m.edsoo.ru/ff0ael7
Jluneiinast u yrioBas 6
CKOpOCTH
10 LenTpocTpemMuTenbHoOE
YCKOpEHHUE
. bubmmorexa [JOK
[TepsrIii 3ak0H HproTOHA.
11 P https://m.edsoo.ru/ff0ae61
Bexkrop cuiel 9
. bu6nuorexa [IOK
Bropoii 3akon HeroToHa.
12 P N https://m.edsoo.ru/ff0ae72
PaBHozelicTByrOIIAs cuna a
Tperuii 3akon Herotona bubmorexa [JOK
13 P ' https://m.edsoo.ru/ff0ae98

Cynepnosunus cui

2



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

Pemenue 3aau Ha

but6mmoreka [IOK

14 IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6
Hprorona ¢
Cuna OCTH. 3aKOH bubmotexa [IOK
15 YHpyr ' https://m.edsoo.ru/ff0aeca
I'yka
2
16 Pemenue 3amau mo reme
«Cuna ynpyroctu»
JIaboparopHast pabota bubnnoreka [JOK
17 «Ornpesenenue KeCTKOCTH https://m.edsoo.ru/ff0aee2
HPYKUHBD) 8
bubnunoreka LIOK
18 Cuna tpenus https://m.edsoo.ru/ff0af73
8
Pemenue 3anay mo teme bubmorexa [JOK
19 8 https://m.edsoo.ru/ff0afa2
«Cuna TpeHus» 6
JIaGoparopHas paboTa
"Ompeenenne bubmmoreka [IOK
20 P https://m.edsoo.ru/ff0af8b
kod(urmenTa TpeHus .
CKOJIb)KeHUs" -
Pemenue 3anau mo teme but6mmorexa [IOK
21 "3akonsl HetoTona. Cuna https://m.edsoo.ru/ff0afb8

ynpyroctu. Cuna TpeHus"

e



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

CuJa TSOKECTH U 3aKOH
BCEMHUPHOT'O TATOTEHUSI.

but6mmoreka [IOK

22 https://m.edsoo.ru/ff0af04
YckopeHue cBOOOTHOTO p
najgeHus B
VYpoxk-koHpepeHuus
"JIBU>KEHUE TEJI BOKPYT
23 IPaBUTALMOHHOTO LIEHTpa
(Conueunas cucrema).
lanmaktukn"
Pewmenne 3amad o reme
24 "Cuta TSDKECTU U 3aKOH bubmorexa LOK
| https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTCHUS
IlepBas kocMHuueckas bubmuoreka [JOK
25 ckopocTh. HeBecomocTh u https://m.edsoo.ru/ff0af33
Neperpy3Ku C
PaBHOBeCHE MaTepuaibHOI
TOYKU. AOGCOJIIOTHO TBEPI0E
. bu6nuorexa [IOK
teno. PaBHoBecue TBEPAOrO
26 https://m.edsoo.ru/ff0afe3

TeJla ¢ 3aKPEIIEHHON OChIO
BpaleHus. MOMEHT CHIIBIL.
IenTtp TsKECTH

6



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

PaBHOBeCHE MaTepuaibHOI
TOYKH. AOCOIIIOTHO TBEPOE
teno. PaBHoBecue TBEpAOIO

27
TeJa C 3aKperIEHHON OChIO
BparnieHus. MOMEHT CHIIBI.
LenTp TsxecTH
Pemenue 3agay mo teme bubnunoreka LIOK
28 "MomeHT cuibl. LleHTp https://m.edsoo.ru/ff0b02b
TsokecTn" 4
[ToaroroBka K KOHTPOJILHOM
AGOTE 110 TeMe bubmmoreka [JOK
29 | P https://m.eds00.ru/ff0b040
MexaHn4ecKoe ABUKEHHUE. 8
B3anmoneiictBue Ten" B
KonTponbnas pabota mo
Teme "MexaHnueckoe bubmorexa [JOK
30 . https://m.edsoo.ru/ffOb06e
JIBUKeHue. Bzaumoieiictrue c
Ten" -
Nmnynsc Tena. UMmmymse
CUJIBL. 3aKOH COXpaHEHUs bubmorexa [JOK
31 ' P https://m.edsoo.ru/ffOb07f
HMITyJIbCa. YIIPYyroe u 3
HEYNpPYroe B3auMOJCICTBHE a
Pemenue 3anau mo teme but6mmorexa [IOK
32 "3aKOH cOXpaHEHUS https://m.edsoo.ru/ff0b096

nMmIyisca'

c



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

VYpoxk-koHpepeHuus

33 "PeakTuBHOE ABMKCHHE B
IIPUPOJIE U TEXHUKE"
Mexanudeckasi paboTa u bubmorexa I[JOK
34 https://m.edsoo.ru/ff0b0a8
MOIIIHOCTb 4
PaboTa cuitbl TSXKECTH, CHITBI bubmorexa LOK
35 ’ https://m.edsoo.ru/ffOb0db
YIIPYTOCTH M CHJIBI TPSHUS 3
JlaGopaTopHas paboTta
«Ornpenenenue padoThI CUIIBI
36 TPEHHS IPU PABHOMEPHOM
JBUKEHHUH TeJa IO
TOPU30HTAIIBHOU
TTOBEPXHOCTI
37 CBs3b 9HEprUH U pabOTHI.
[ToTenuuanpHas sHEpTUs
Kunernueckas sneprusi. bubnuotexa [JOK
38 Teopema 0 KuHETHYECKON https://m.edsoo.ru/ff0b0c3
SHEpPruu 2
39 3aKOH COXpaHEHUs SHEPTUH

B MCXAaHHUKEC



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

JIaboparopHast pabota bu6muoreka [IOK
40 «3yuenue 3akoHa https://m.edsoo.ru/ff0b12f
COXPAHCHHUS SHEPTUNY e
bubnunoreka LIOK
KonebarensHoe IBUXEHNUE U
41 https://m.edsoo.ru/ff0b185
€ro XapaKTEePUCTUKH 3
3aryxaromiue KoueoaHusl. bubnunoreka LIOK
42 BrinyxaeHnbsie koneOaHusl. https://m.edsoo.ru/ffOb20f
Pe3onanc 0
43 MareMaTHYeCKHuil 1
MPY>KUHHBIA MasiTHUKA
Ypoxk-uccienoBanue
«3aBHCUMOCTh MEepUoa bubmorexa LOK
44 N https://m.edsoo.ru/ff0b197
Koje0aHuii OT JKECTKOCTH .
MIPYKUHBI U MAcChl Tpy3a» -
45 [IpeBpamenue 3Hepruu npu
MeXaHNYECKUX KOJIEOaHMIX
JIaGoparopHas paboTa
«OrmpeneneHne 4acToThl U bubmorexa IIOK
46 https://m.edsoo.ru/ffOblae

nepuoja konebanui
MPYKUHHOTO MasiTHUKa»

c



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

47

JIaboparopHast pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoa KojiebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197
a

48

MexaHU4eCcKHe BOJIHEIL.
CBolicTBa MEXaHHYCCKHX
BOJIH. HpO,I[OJ'ILHHe u
IIOIICPCYHBIC BOJIHBI

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

49

Ypok-koH(bepeHus
"MexaHH4YeCKHE BOJIHEI B
TBEPJIOM TEJIE.
CelicMuyecKkyue BOIHBI"

50

3ByK. Pacripoctpanenue u
OTpa)KEHHE 3BYyKa

51

Ypoxk-uccienoBanue
"HaOroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

52

I'poMKOCTb 3BYKa M BBICOTA
TOHA. AKYCTHUECKUI
pe30HaHC



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

VYpoxk-koHpepeHuus

but6mmoreka [IOK

53 "V bpTpa3Byk U HH(PPaA3BYK B https://m.edsoo.ru/ff0b23c
IIPUPOJIE U TEXHUKE" a
[ToaroToBka Kk KOHTPOJILHOM
pabote mo Teme "3aKOHbI bubmmorexa HOK
54 https://m.edsoo.ru/ffO0b25f
coxpaHeHusa. MexaHnueckue 0
KOJIEOaHUA U BOJIHEI" -
Kontposbnas pabota mo
TeMe "3aKOHBI COXPAHCHHUS.
55
MexaHn4decKne KOJIE0aHUs U
BOJTHBI"
DNEeKTPOMarHuTHOE MOoJIe. Brbmrorexa LIOK
56 https://m.edsoo.ru/ffOb2ab
DNEeKTPOMarHUTHHIE BOJHBI o
57 CBoiicTBa
AJIEKTPOMArHUTHBIX BOJTH
Ypok-koudhepenmus "llkana
AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
58 Hcnons3oBanue https://m.edsoo.ru/ffOb2fe

3JIEKTPOMATrHUTHBIX BOJIH
TSI COTOBOM cBs3u"

6



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

Ypoxk-uccienoBanue
"N3y4yeHue cBONCTB

but6mmoreka [IOK

59 ANEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
MTOMOIIbI0 MOOHJIBHOTO c
tenedona"
Pemenue 3anau Ha
60 OTIpe/IeTICHUE YaCTOThI U
JUTMHBI 3JICKTPOMArHUTHOM
BOJIHBI
DneKkTpoMarauTHas mpupoaa bubmuorexa [JOK
61 cBeta. CKOpOCTH CBeTa. https://m.edsoo.ru/ff0b31d
BosHoBEIE CBOliCTBa cBETA 0
HcTounuku cBera.
N bu6nuorexa [IOK
[IpssMmonuHeiHOE
62 https://m.edsoo.ru/ff0b365
pacmipocTpaHeHHUE CBETA. 3
3armenus Comnnia u JIyHsl B
3aKOH OTpaKEHHS CBETA.
bubanoreka LIOK
3epkaina. Pemenue 3agaq Ha
63 https://m.edsoo.ru/ff0b38c
MIPUMEHECHHE 3aKOHA 4
OTpPaKCHUS CBETa -
bu6nunorexa LIOK
[Ipenomnenue cBera. 3akoH
64 https://m.edsoo.ru/ff0b3ae

MpEIOMJICHUSA CBCTA

a



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

65

[TonHoe BHYTpeHHEE
OTpa)keHUE CBETa.
Hcnonb30BaHue MOIHOTO
BHYTPEHHET0 OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX

bubnunoreka LIOK
https://m.edsoo.ru/ffOb3c5
[

66

JlaGopaTopHas paboTta
"UccneqoBanue
3aBUCHMOCTH YTJia
MIPEIIOMIICHUST CBETOBOTO
Jy4a OT yIJia MajeHus Ha

nn

rpanuiie "BO31yX-CTEKIIO

67

VYpok-koHpepeHus
"Mcnonp30BaHuE IMOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIEI,
OIITHKOBOJIOKOHHAS CBA3b"

68

Jlumser. Onrrnyeckast cuia
JIMH3EI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb3f2
c

69

[Toctpoenue n3odpaxeHuii B
JMH3aX

bu6muoreka [JOK
https://m.edsoo.ru/ffOb444
a



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

JIaboparopHast pabota
"Onpenenenue GoKycHOTO

but6mmoreka [IOK

70 . https://m.edsoo.ru/ff0b420
PaccTOsSHUS U ONTUYECKOU 6
CHJIBI COOMpArOIIEH JTNH3HI" -
Ypok-koHbepeHIus bu6muoreka [IOK
71 "OnTuyeckue JMH30BbIE https://m.edsoo.ru/ff0cOa7
puoopsI" €
bubmnoreka IIOK
I'ma3 kak ontuveckas
72 https://m.edsoo.ru/ff0b468
cucreMa. 3peHue 4
VYpoxk-koHpepeHuus
73 "ledextol 3penus. Kak
COXpPaHUTH 3peHue"
Pasnoxxenue 6emnoro ceera B
cnektp. OnbiTel HetoTOHA bubmorexa HOK
74 ' ' https://m.edsoo.ru/ff0c0f4
CnoxxeHue cneKkTpaibHbIX c
uBeroB. /lucnepcus cera -
JlabopaTopHas pabota
"OnBITHI IO Pa3JI0KEHUIO
0enoro cBera B CIIEKTP H bubnuoteka [JOK
75 BOCIIPUATHIO LIBETA https://m.edsoo.ru/ff0cOe2

MIPEIMETOB MPH UX
HaOII0ICHUH Yepe3
1[BETOBBIE (PUIBTPHI"

a



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

YPOoK-TIpaKTUKyM
"BoJIHOBBIE CBOIICTBA CBETA:

76
aucriepcus, HHTepdepeHnus
u qudpakmus”
bubnunoreka LIOK
O P
77 meiet Pesephopaa n https://m.edsoo.ru/ff0c12a
IJIaHeTapHas MOJIeJb aToMa 3
78 [Tocrynatel bopa. Monens
aroma bopa
Hcnyckanue u norionieHue bubnmnoreka HOK
79 cBera aToMOM. KBaHTEL https://m.edsoo.ru/ff0c144
JlnHenyaTsie CIIEKTPhI c
Ypok-TipakTuKyMm bubnmnoreka [JOK
80 "HaluroieHre CIeKTpOB https://m.edsoo.ru/ff0c155
ucmyckanus" 0
bubanoreka LIOK
81 PangnoakTUBHOCTE U €€ BUOBI https://m.edsoo.ru/ff0c167
2
CtpoeHne aTOMHOTO Sapa bubmorexa IIOK
82 P pa- https://m.edsoo.ru/ffOc18a
Hyxnonnas moaens c
PagnoaxkTuBHEBIE Bubmorexa IIOK
83 https://m.edsoo.ru/ff0clal

npeBpatienus. M3otomnsl

4



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14

Pemmenue 3azay o teme:

but6mmoreka [IOK

84 "PagnoakTuBHBIE https://m.edsoo.ru/ffOclb4
npespanieHus" a

85 [Tepuon monypacmanga
Vpok-koHpepeHIUA
"Ppa,HI/IoaK;EIBI:-IBIC U3IYUEHUS Bubmorexa HOK

86 I https://m.eds00.ru/ff0c212
B IIPUPOJIE, MEAUIIMHE, 6
TexHUKe" B
SAnepHble peakuuu. 3aKOHbI bubmmoreka [JOK

87 COXpaHEHUs 3apsI0BOTO U https://m.edsoo.ru/ffOclc5
MacCOBOT'0 YHCET 8
DHeprus CBA3M aTOMHBIX bubnuoreka [IOK

88 snep. CBs3b Macchl U https://m.edsoo.ru/ffoc1d7
SHEPTUHU a

89 Pemenne 3amau o reme
"SnepHble peakuun”
Peaknum cuHTE3a M ACTIEHUS bubanoreka LIOK

90 anep. ctounuku sHeprun https://m.edsoo.ru/ff0cle8
CounHiia u 3B€311 8
VYpok-koHpepeHus
"SI nepHast SHEpreTukKa.

91 JleficTBUS pagrOAKTUBHBIX

U3JIy4YEHU! Ha JKUBBIE
OpraHusmsl"



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

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme

bubnunoreka LIOK

92 "DJIEKTPOMarHuTHOE TIOJIE. https://m.edsoo.ru/ff0c223
DNEeKTPOMArHUTHBIC BOJHBI. €
KBanToBbic siBneHus"
KonTponbHas padota no
93 TeMe "DJIEKTPOMAarHUTHOE
nosie. DJIEKTPOMarHuTHBIC
BoJIHBI. KBaHTOBEIC sABICHUS"
[ToBTOpenue, o600IIEHNE. B OK
nOIMOTEKA
JlabopaTopHbie pabOThI 1O orexa [
94 ypey "Bianmogeiictaue https://m.edsoo.ru/ff0c245
Kypcy UMOJICHCTBU
Ten" 8
[ToBTOpEeHue, 060061IEHNE.
Pemenne pacueTHsIX U bubmorexa [JOK
95 - Sa7aT TT0 https://m.edsoo.ru/ff0c257
Ka4eCTBEHHBIX 3a7a4 IT
2
teme "TemnoBsle mpoiecch” -
[ToBTOpenue, 0600IIEHNE.
Pemenue pacueTHBIX U bubmuoreka [JOK
96 KayeCTBCHHBIX 33424 110 https://m.edsoo.ru/ff0c2a2

teme "KIIJI TerioBbIx
nBuraresein”

2



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0mIeHNE.

Pemrenue pacueTHbIX U bu6muoreka [IOK
97 Ka4eCTBEHHBIX 3aja4 M0 https://m.edsoo.ru/ff0c2b3
teme "KIIJT 0
3JIEKTPOYCTaHOBOK"
[ToBTOpEeHME, 0600IICHNE. bu6nuorexa [IOK
98 JIaboparopHbie pabOTHI IO https://m.edsoo.ru/ff0c2c5
kypcy "CeeroBbie siBieHus" 2
[ToBTOpenue, obo0IEHNE.
PaGora ¢ TekcTamu o Teme brbmmorexa LTOK
99 " https://m.edsoo.ru/ff0c2d6
3aKOHBI COXPAHEHUS B N
MexaHuke" B
[ToBTOpeHue, 06001IEeHNE. bu6muoreka [JOK
100 | PaGora c TekcTamu MO TEME https://m.edsoo.ru/ff0c2e8
"Konebanus 1 BOIHBI" 2
IToBTOpenue, o0o0mIEeHNE. bubmuorexa [IOK
101 | Pabora c TekcTamu MO TEME https://m.edsoo.ru/ff0c304
"CBeToBbIE SIBIICHHS" 4
IToBTOpenue, o6o0IIEHNE.
PaGora ¢ TekcTamu 1o Teme
102

"KBanToBas u snepHas
¢uzuka"



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

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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