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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o gu3muKe Ha ypOBHE OCHOBHOT'O 00IIIEro 0Opa3oBaHUs COCTABIICHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaepanbHON
paboueii mporpammsl Boctiutanus U Konnenuuu npenogaBanus yueOnoro npeamera «dusukay.
Copneprxanue IporpaMMsl 1o (pr3KKe HarpaBiIeHO Ha POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
rPaMOTHOCTH O0YYalOUIMXCsS U OPraHU3alUI0 U3ydeHHs] (PU3UKU Ha JIeATEIbHOCTHONW OCcHOBE. B
nporpaMMe Mo (U3MKE YYHUTHIBAIOTCA BO3MOXKHOCTH Y4eOHOrOo TpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO Kk muaHUpyeMbIM JUYHOCTHBIM U METAIIPEIMETHBIM pe3yJbTaTaM
0o0y4eHHs, a TaKXKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YUYEOHBIX IPEIMETOB Ha
YpOBHE OCHOBHOT0 00111er0 00pa3oBaHusl.
[IporpamMma mo (u3mMKe ycTaHaBIMBAET paclpeiesieHne Y4eOHOTro marepuana Mo rojaam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YUYECHHUS TEM,
OCHOBaHHYIO Ha JIOTMKE Pa3BUTUS IPEIMETHOIO COJAEPKAaHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
00y4aromuxcs.
[Tporpamma o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHUs METOANYECKON MOMOIIH YYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusnka SBISETCA CUCTEMOOOPA3YIOMIUM JIJIsi €CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouonoruelt, actpoHoMHed U (pu3nYecKoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MpeAocTaBiseT HaumOojee siCHble OOpas3ibl MPUMEHEHMs HAay4dHOIo MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH M HHTEpeca K Hayke Yy
oOyyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJAJIEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHI €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:
® HAY4YHO OOBSCHSATH SIBJICHUS,
® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHMS;
® HHTEPHPETUPOBATH JAaHHbIE W MCIOJIb30BaTh HAy4YHbIE JOKa3aTeNIbCTBA IS
MOJTy4€HUs BHIBOJIOB.
[lenn u3yueHuss (U3NKUA HAa YPOBHE OCHOBHOTO OOIIETO0 OOpa30BaHUS OMNpPENEICHBI B
Konuenmuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, peanu3yromUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepkA€HHONW pemenneM Koimnernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEMIIEHUS OO0ydYaroIluxcs K HAyYHOMY HU3yUYEHHIO
HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydyHOM MeETOJ€ TMO3HaHUA U (opMHupoBaHUE
MCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPY KAIOLUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHHUS
MaTepuH U pyHIaMEHTAILHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHuE NPEICTABICHUNA O pOiH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;



® Dpa3BUTHE TMPEJCTABICHUNH O BO3MOXHBIX cdepax Oynymer mnpodeccrnoHamTbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOArOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HarpaBJICHUH.
JocTmwkeHnne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a4a4:
e npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUYECKUX, TETIJIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PUIWYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTYyYEHHBIX 3HAHUI;
® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C HCIOIb30BAaHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMCHHUU HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;
® OCBOcHHE TPUEMOB PabOTHI ¢ WHPOpPMAIHUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIN3 W KPUTHUECKOE
OlLICHMBaHME NH(OPMALINU;
® 3HAKOMCTBO CcO cepaMu IpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme o (Gpu3sMKe nepeueHb J1abopaTopHbIX paboOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4WUTesb JAejaeT BbIOOp MpOBEACHHs J1a0OpaTOpHBIX paboOT H
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTENW 00Yy4arOIUXCs, CIIUCKA SKCTIEPUMEHTAIBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCYAapCTBEHHOI'0 dK3aMeHa 1o (U3HKe.



COJAEP)KAHUE OBYYEHUA
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Paznen 1. ®usnka u e€ posib B MO3HAHUU OKPYKAKOIEr0 MUpPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

@dusnueckue BenuuuHbl. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs U3MepeHuil. MexayHapogHas CHCTEMa €IMHHIL.

Kak ¢usuka u apyrue ecrtecTBeHHble HAayKH M3Yy4aroT NMpUponay. EcTecTBeHHOHayuyHBIN
METOJl TO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
(bu3nUecKuX SABJICHUN C OMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIJIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U IpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopuwvie padbomot u onvimeol.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.
N3mepenne 06bEMa KUIKOCTU U TBEPIOTO TENa.
Omnpenenenne pasMepoB MaJbIX TEIN.

s wnN

W3mepenune TemmepaTypbl MpH TMOMOIIM JKUAKOCTHOTO TEPMOMETpa M JaTdydKa
TEMIEPaTyphI.
6. IIpoBeneHne ucCIIeIOBaHHUS IO TPOBEPKE THIIOTE3bI: JATBHOCTh IMOJIETA IAPHKA,
MyIIEHHOTO TOPU30HTAIEHO, TEM OO0JIbIIe, YeM OOJIBIIIe BEICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMH BelleCTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYJbl, MX pa3Mepbl. OMBITHI, JIOKAa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JlBmkenne yacTui] BemectBa. CBSI3b CKOPOCTH JBMIKCHHS YaCTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuwxkenue, auddysus. BzaumopeilicTBue dYacTWIl BeIIeCTBAa: MNPUTSHKEHHE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHWE Ta30B, IKHJIKOCTEH W TBEPIBIX
(KpHCTAUTMYECKUX) Teld. B3aMMOCBS3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U WX aTOMHOMOJICKYJSIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopuwvie padbomot u onvimol.

1. OmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO 0OHAPYKEHUIO AEUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOeiiCTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacu€r myTu u BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepuctuka B3aumojerctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTH
Ha 1pyrux mianerax. Bec tena. HeBecomocth. CnokeHHe cuil, HalpaBJIEHHBIX 110 OJHOU HPSIMOM.
PaBuopelictByromas cui. Cuna tpenus. TpeHue CKoJIbKEHU U TpeHHE MOKosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

1. HabmroeHue MEXaHU4eCKOTo JBUKCHHS Tea.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJl.
5. CpaBHeHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.

Jlabopamopuwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpexneneHue cpelHed CKOPOCTH CKOJBbXEHHUS OpycKa WIM IIapuKa M0 HAKJIOHHON
MJIOCKOCTH.

3. Omnpexnenenue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmanuu) mpy>KUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa CONPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3neu 4. /laBnenne TBEPABIX Teul, ;KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya naBneHust TBEPABIMU TEIAMHU, )KUJIKOCTSIMH U
razamu. 3akoH Ilackans. IlHeBMaTMyeckue MamMHbl. 3aBUCHUMOCTb JIaBJICHUS KUAKOCTH OT
ryOunsl.  'mapocratmueckuit  mapagokc. CooOmaroniuecs cocyabl.  ['mapaBiuyeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe namieHue. [IpuumHBI CylIecTBOBAaHUS BO3TYLIHON
obonmouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJCHUS ra3a OT TEMIIEPaTypBhl.

Ilepenaya naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/Ibl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



6. 3aBHCUMOCTh BBITAJKHBAIOMICH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KHUIAKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOM KMJIKOCTH.

8. VYcinoBue IIaBaHMs TeN: IUIABAHME WM IOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinot.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOrpyXKEHHON B JKUIKOCTh
4acTH TeJla.

2. OmnpenenieHUE BBITAJKUBAIONIEH CHJIbI, JEUCTBYIOIIEHM Ha TeJO, MOrpPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIbL, IEMCTBYIOLIEH HA TEJIO B AKUJIKOCTH,
OT Maccsl TeJna.

4. OnbIThl, TEMOHCTPUPYIOLIKNE 3aBUCUMOCTh BBITAJIKMBAIOLIECH CHUJIbI, IEUCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTh YaCTU TeJIa U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBaHue apeomeTpa WIM KOHCTPYHPOBaHHE JIOJKM M OIpeleleHue eé
Ipy30I0AbEMHOCTH.

Paznen S. PaboTa 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBL: pblyar, 0J0K, HaKJIOHHasI JI0CKOCTh. [IpaBuiio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHs pblyara K OnoKy. «3osotoe mpaBmwio» MexaHuku. KII/]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckas sHeprusd. Kunetnueckast M moreHuuanbHas sHeprus. [Ipesparienue oqHoro
BHJIa MEXaHUYECKOM PHEPTUU B IPYroi. 3aKOH COXpaHEHUS SHEPTHH B MEXaHHKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomsl u onvimot.

1. Ompenenenue paOOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BIKEHUH Teia IO
TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHUS pblyara.

3. HMsmepenue KI1/] HaKIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPIHH.
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Pa3znea 6. TemyioBbIe SIBJIEHH.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KMHETUUECKOW TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3Mepbl aToMOB M MoJeKyJd. OmbIThl, MOATBEPKIAIOIMIME OCHOBHBIE  IOJIOKEHUS
MOJICKYJISIPHOKHHETHYECKOW TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyeckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauyumBaHWEe M KanWUIIpHbIE siBlieHUs. TeruioBoe
pacUIMpEeHHE U CXKATHE.

Temneparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHHUS YACTHII.
BryTtpennss saeprus. CriocoObl H”3MEHEHHS BHYTPEHHEH DHEPTUHU: TETUIONEpe1ada U COBEpIICHNE
paboTel. Busl Teruionepeaun: TEIUIONPOBOAHOCTh, KOHBEKITHUS, H3IyYCHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBieHue M OTBepJeBaHHUE KPUCTATUIMUECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Termiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATypbl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIM U 3aIUTA OKPY>KAIOIIEH CpPEIbl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHust Tel.

W3menenue gaBiaeHus ra3za npu U3MEHEHUH 00bEMa U HArpeBAaHUU WJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMIepaTypsl.

Buael Terionepenayu.

Oxtax/ieHre Py COBEPIIEHUH PabOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaMH.

W Nk WDNE

. CpaBHeHUE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.

[
= O

. HaOmroienme kureHus.

=
N

. HabmroieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBIICHUH.

13. Mojeny TemIOBBIX ABUTaTeNIe.

Jlabopamopuwie pabomsl u onvimot.

1. OnbIThI O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

3. OMmpITH IO Ha6J'IIO)IeHI/IIO TCIIJIOBOT'O paCIMPEHUs ra3osB, JKUIKOCTEHN U TBép)IBIX TCII.
4, Onpez[eneHI/Ie JAaBJICHUS BO3yXa B OajutoHe mIpuna.
5. OHBITLI, ACMOHCTPpUPYIOIIUE 3aBUCHUMOCTb [JdaBJICHUA BO3AyXa OT €ro o0bEMa u

HarpeBaHUs WIN OXJIAXKJICHUS.
6. IlpoBepka THMOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypshl.
7. HaGmoneHne m3MeHEeHUs BHYTPEHHEW SHEPrHM Tela B pe3ylibTaTe TeIulonepeaadu u
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBieHUs TEIIIO0OMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiuei BOAbI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW NpU TEIJIOOOMEHE C
HarpeTbIM METAJUINYECKUM I[IUIHHIPOM.
10. Onpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue npouecca UCIIapeHus.
12. OnpeneneHre OTHOCUTEIbHOM BIaXXHOCTH BO3/IyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.
Paznen 7. diiekTpryeckne 1 MarHUTHbIE SIBJICHUS.
Onexrpuszanus Tei. J{Ba poJa 31eKTpUUECKUX 3apsAa0B. BzaumozeiicTBue 3apsKEHHBIX TeEll.
3akoH KyroHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsoB U
pPacCTOSTHUS MEX]Ty TEJIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U apaIEIBHOE COCTMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DinekTpuueckue 1enu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITY. KOpoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIarelb IOCTOSHHOrO TokKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apyKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTU4ecKast HHIYKIUS.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKH U TUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX JTMHUH 3JIEKTPAYECKOTO IOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. I3mepeHne Cuitbl TOKa aMIEPMETPOM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMPAKCHUSA BOJIBTMCTPOM.

=
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. PeoctaT u MmarasuH conpoTUBICHUN.

. B3aumozeiicTBre NOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX 110JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
O 00 N O »n

. MarauTHoe moJje Toka. DJIeKTPOMAarHurT.
. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. SHGKTpOI[BI/IFaTeHB ITIOCTOSIHHOI'O TOKA.

N NN
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HUHAYKIU.

N
w

. OnbrTer @apagest.
. 3aBUCUMOCTH HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHHS.
. DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.
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o b



Jlabopamopmnwvie padbomwt u onvimol.

OMnBITH MO HAOIIOCHUIO SJIEKTPU3AIUU Tl MHAYKIUEH U PU COMTPUKOCHOBEHUH.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
COopka u mpoBepka padOoThI JEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHHUe CUIIbI TOKA.

H3mepeHue u peryiupoBaHKe HaMPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

ok wnNRE

7. OneITel, JAEMOHCTPUPYIOIIHME  3aBUCHUMOCTb  DJIEKTPHUYECKOIO  CONPOTHBIICHUS
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIAJHU IIONEPEYHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka npaBuia CI0KEHUS HANPSIKEHUH IIPU MOCIIEI0BATEIILHOM COEAMHEHUH JBYX
PE3UCTOPOB.

9. IIpoBepka mpaBwiia Jyuisi CUIIBI TOKA IIPU MApaUIEIIBHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUIECKOT0 TOKA, UIYLIETO YePe3 PEe3UCTOP.

11. OnpeneneHne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIIYILETO YEPE3 JaMIIOUKY, OT HAIIPSKEHUS Ha
HEH.

13. Onpenenenue KIIJ] narpeBatens.

14. MccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MATHUTOB.

15. VI3yyeHre MarHUTHOTO IIOJsl MOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
pasieleHuu.

16. MccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYHO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTb CHJIbI B3aUMO/IEHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTYIIIKE.

18. N3ydeHue neicTBUs MAarHUTHOIO 1071 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATENS.

20. N3mepenne KI1/] anexTpoaBurarenbHON yCTaHOBKH.

21. OnbITEl 10 HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLMU: HCCIEI0BaHUE
W3MEHEHUH 3HAaYCHUs U HaIlPaBJIEHUS MHIYKIMOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe asmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBWKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMkeHue. HepaBHoMmepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tejla INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHelHoe aBrkenne. CBoOoHoe mageHne. OmbIThI
lanunes.

PaBHOMepHOE nBMXKEHHE MO OKpyXHOCTH. [lepuon u wacrora oOpamienus. JIluneitHas u
yIJI0Basi CKOpocTU. LIeHTpoCTpEMUTENBHOE YCKOPEHNE.

ITepBoiii 3akoH HeroTona. Bropoii 3akon Hetorona. Tperuii 3akoH Hprorona. [lpuHimn
CyHEPIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa TPEHUs
MIOKOSI, IPYTHE BUJIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJeHUS.
JBmxenue manet Bokpyr Connna. [lepBas kocmuyeckas ckopocts. HeBecoMOCTh 1 neperpy3Kku.



PaBHOBecue MaTepuanbHOM TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshKecTH.

WNmnynec tena. M3smeHenue umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTnBHOE NBUKEHUE.
Mexanuueckass pabota ¥ MOIIHOCTb. PaboTta cun TspkecTH, ynpyroctd, TpeHus. CBsi3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd IMOBCPXHOCTHIO 3CMIIM.

IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUH.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOTO IBUKEHUS T€la OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHEHME IIyTEW M TPACKTOPUH IBMXKEHMS OJHOTO M TOTO K€ Te€jla OTHOCUTEIIBHO
pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS IPSIMOIMHEWHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGnronenue nBukKeHUs Tea 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SIBJICHUM, IPOUCXOIALINX B cucTeMe oTcuéTa « Tenexka»
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBHYKEHHH OTHOCHUTEIIFHO KaOMHETa (PH3UKH.
3aBUCHUMOCTb YCKOPEHHMS TeJla OT MacChl TeJla U IEHCTBYIONIEH Ha HETO CHUJIBL.

8. HaOmroneHue paBeHCTBA CWJI IPY B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IpU yCKOPEHHOM JIBUYKEHUU.

10. IIepenavya nmmyJsibca Mpu B3aUMOJICUCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUH TEll.

12. CoxpaHeHue UMITyJIbCa ITPU HEYIIPYTOM B3aUMOJECHCTBHH.

13. CoxpaHeHHe UMIyJIbca IpU aOCOIIOTHO YNIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOIO JBU)KEHUSI.

15. CoxpaHeHue MEXaHUYECKOW IHEPTHH MPU CBOOOIHOM I1aJICHUH.

16. CoxpaHeHHe MEXaHNYECKOW SHEPTHH NPH IBUKEHUU TeJla MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpyupoBaHuE€ TpakTa Uil pa3rOHa M JAJIBHEHIIET0 PaBHOMEPHOTO ABM)KECHHUS
IIApUKA UK TEIEKKH.

2. OmpezneneHue cpeaHE CKOPOCTU CKOJIBKEHHUS Opycka WIM ABUKEHMS LIapuKa I10
HAaKJIOHHOM INIOCKOCTH.

3. OmpexneneHue yCKOpEHHs Tella NPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTe3bl: €ciu MPH PaBHOYCKOPEHHOM JBHKEHHH 0€3 Ha4allbHON CKOPOCTH
IIyTH OTHOCATCS KaK psiJi HEUETHBIX YUCEII, TO COOTBETCTBYIOINE TPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HMccnenmoBanme 3aBHUCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHMS.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOTBKCHHUS.

8. OmnpeneneHue kECTKOCTH MPYKUHBI.

9. OmnpeneneHne pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10

TOPU30HTAIILHON ITOBEPXHOCTH.



10. Onpenenenne paboOThl CUJIBI YOPYTOCTH TNMPU HOIBEME TIpy3a C HCIOIb30BAHHEM
HETOJIBIYKHOTO U TTOJIBHXKHOTO OJIOKOB.

11. 3yuyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3zgen 9. Mexannueckue Ko1e0aHus U BOJHEIL.

KonebartenbHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoJ, 4acToTa,
aMIMTyna. MaremMatud4ecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamienue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa MexaHnueckux BOJIH. [IpogonpHble U onepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. THPPa3BYK U yIbTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue konebaHU Tel MO JeHCTBUEM CUJIBI TSXKECTU U CUJIBl YIIPYTOCTH.
2. HaOmopenue xoneOaHuUi rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HaOnroneHue BbIHYKIEHHBIX KOJIEOAHUN U pe30HaHCa.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U NONEPEUHBIX BOJIH (Ha MOJEIN).

5. HaGnroneHue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

. AKyCTHYECKUI pe30HaHC.
Jlabopamopuwvie padbomot u onvimeol.
1. OmnpeneneHue 4acToThl U Ieproia KoieOaHU MaTeMaTHYeCKOro MasgTHHKA.
2. OmnpezaeneHue 4acTOThI U NEpHOJa KOJEOAHUN MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHUMOCTH IepHoja KoieOaHUM MOJABEIIEHHOTO K HUTU Ipy3a OT
JUTMHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHWi MpPYKUHHOTO MasTHHKA OT MaccChl
rpys3a.
5. TlpoBepka HE3aBUCUMOCTH TEpHoOJa KOJeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OMbITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJeOaHU MPY>KUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/IeHUs.
Paszpnen 10. DineKkTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE TMoJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 3neKTpoMarHuTHBIX BOJIH. Mcronb30BaHue 3J€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.
2. BouiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomut u onvimol.
1. M3ydeHue CBOICTB 3JE€KTPOMAarHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBLI€ IBJIEHUS.
JlyueBasg moxenb cBera. Mcrounuku ceera. IIpsAMonuHEHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.
IIpenomnenue cBeta. 3aKoH mpenomiieHus: cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAXKEHHSI B ONITHYECKUX CBETOBOJAX.



Jlunza. Xox nydeit B numH3e. OnTmueckas cuctema ¢oToammapara, MUKPOCKONa M
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1albHO30PKOCTb.

Pasnoxenne 6enoro ceera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpajJbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

W NOU R WNE

[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyuyenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
ITpenomiienue cBera.

ONTUYECKUN CBETOBO/I.

Xon stydeit B coOuparomieit TuHse.

Xox JIiy4eil B paccenBaroleH JIMH3E.

[TosryuyeHnue n300paxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peictBus goroarnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mogens riaaza.

11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

12. Ilony4enue Genoro cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie padbomut u onvimol.

1.
2.
3.

No wuvk

HccnenoBaHue 3aBUCUMOCTH yTIila OTPAXKEHHUsI CBETOBOTO JIy4a OT yIJia TaJICHHS.
W3ydeHne xapakTepUCTHK U300paXKECHUS TPEIMETa B IIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTiia MPETOMIIEHUSI CBETOBOTO Jydya OT yrjia MajeHus Ha
TPaHUIIE «BO3LyX—CTEKIIO».

[Tomyuenue n300paskeHMit ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOMN CHIIBI COOMPATOIIEH JTNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnBITHI MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAONIOJACHUU Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanToBble siBJIeHUs.

OmneiTel Pesepdopna u nnanerapuas moaens aroma. Mogens atoma bopa. Mcnyckanue u
MoTJIoNIeHne cBeTa aToMoM. KBaHThI. JInHeyaThie CIEKTPHI.

PagunoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO sijpa.
Hyknonnas Mopzens aromMHoro sapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
IoJypacrnaaa aTOMHBIX sJIep.

SAnepHble peakyy. 3aKOHbI COXPaHEHUsI 3apsiI0BOIO U MAaCCOBOIO YHUCEI. DHEPIHUs CBA3H
aTOMHBIX s7ep. CBs3b Macchl M SHEpruu. Peakuyu cunTes3a u aenenuns saep. Microunuku sHeprun
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3IyYEHUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

vk wnN e

CreKTpbl U3JIy4eHHUS U TIOTJIOIIECHHUS.

CrexTpsl pa3IuYHbIX T'a30B.

CnekTp Bogopoaa.

Hab6nronenue tpexoB B kamepe BuibcoHa.

Pabora cuérurka HOHU3UPYIOIUX U3TYUSHUH.

Peructpanus nznyueHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHIATHIX CIICKTPOB U3IYYCHUS.



2. HccnenmoBanue TPEKOB: HM3MEpPEHUE SHEPTMM YaCcTUIIBI 1O TOPMO3HOMY NyTH (TIO

¢dororpadusm).

3. HM3mepenue paguoakTHBHOTO (hoHA.

IHoBTOPUTEIBbHO-00001IAIOIIMIA MOAYJIb.

[ToBTOpHUTENHEHO-00001IAIOIINN MOYJIb IPEAHA3HAYEH ISl CUCTEMATHU3alMK U 000011IeHUs
MPEIMETHOTO COACPIKAHMSI M ONBITA JACSITEILHOCTH, TPUOOPETEHHOTO MTPH U3yUYEHUH BCETO Kypca
bu3MKY, a TakKe I MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY JK3aMEHY 10 (pHU3UKe IS
00y4Jaronuxcs, BEIOPaBIINX 3TOT y4eOHBIN MpeIMeT.

[Ipu u3ydyeHnn JaHHOTO MOYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTIKEHUE TMPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX PEe3yJlbTaTOB OOy4eHHs, (POpPMHUPYETCS €CTeCTBEHHOHAYYHAas T'PaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEJOBAHUS IBIICHUN IPUPOAbI U1 TEXHUKHU, OBJIAJICHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTyYCHHbIC 3HAHUS, pelaTh 3ajaui, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IprHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep NAHHOTO pa3feia peaanus3yeTcs 3a CUET TOro,
4TO 00yYaroUeCs BBHIMOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSACHATH (DU3MUECKUE SBIICHUS
B OKpPY’KarolIeH MPUPOAE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYyYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAy4YHBIE OCHOBBI HAmMOOJIEe BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPaKTHUYECKOT0 UCIIOJIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenue Qu3MKHM Ha YpPOBHE OCHOBHOIO 0OIIero oO0pa3oBaHWs HaIlpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMIPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorerocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNIHOCTHBIE PE3YIbTAThl B YACTH:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHICKON (PU3NYECKOit
HaYKH;

- IEHHOCTHOE OTHOILICHUE K JOCTHKEHUSM POCCHUHCKUX YUEHBIX-(DU3NKOB,

2) rpa:kJaHCKOro U IyX0BHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B OOCYXJIEHHUH OOLIECTBEHHO 3HAYMMBIX M dTHUYECKUX
po0JIeM, CBA3aHHBIX ¢ TPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

- OCO3HaHHUE BAXHOCTH MOPAIbHO-3THYECKUX MPUHITUIIOB B ICATEIILHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:

- BOCIIPUSATHE 3CTETUYECKUX KauecTB (PM3MUYCCKON HAyKu: €€ rapMOHUYHOIO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT'0 MO3HAHUS

- OCO3HAHWE IIEHHOCTH (U3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MHpa,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH cOCTaBIAIOMIEH KYIbTYpBbI;

- pa3BUTHE HAyYHOH JII0003HATENLHOCTH, HHTEpECa K UCCIIE0BATEIbCKON AEATEIbHOCTH;

5) hpopmupoBaHus KyJbTYPbI 310POBbS M SMOLMOHAIBHOI0 0J1ar0NoyYHs:

- 0CO3HaHME [IEHHOCTH 06€3011acHOro 0dpasa KU3HU B COBPEMEHHOM TEXHOJOTHUYECKOM MUPE,
BaXHOCTH IIPaBHJI 0€30IIACHOTO MOBEICHUS Ha TPAHCIIOPTE, HA IOPOTaxX, C SJIEKTPUISCKUM U
TEIUIOBBIM 00OPYZIOBAaHUEM B JIOMAIIHUX YCIOBUSAX;

- ¢(OpMUPOBAHHOCTbH HaBbIKA pedIeKCHH, IPU3HAHUE CBOETO MIPaBa Ha OIMOKY U TaKOTO K€
IpaBa y Apyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHUsA:

- aKTHBHOE Y4acTHe B PEIICHUWH MPAKTUUYECKUX 3a/1ad (B paMKaxX CeMbH, 00pa30BaTeIbHOM
OpraHu3aIH, TOpoJia, Kpast) TEXHOJIOTHYECKOH 1 COIMAIbHON HAPaBICHHOCTH, TPEOYIOLINX
B TOM 4YHCIIe U PU3NUECKUX 3HAHUII;

- HHTEpeC K MPaKTHYECKOMY H3YYCHHUIO IPOEeCcChid, CBSI3aHHBIX C (PH3UKOMH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

- OpHMEHTalMsi Ha NpUMEHEHHEe (U3NYECKUX 3HAHMM I pelIeHus 3aJady B OO0JIacTH
OKpY’Kalollel cpeibl, INIaHUPOBAHMSI TOCTYNKOB M OIIEHKH UX BO3MOXHBIX MOCIECTBUN IS
OKpY’Kalollen cpepl;

- OCO3HaHUeE TII00ATHHOTO XapaKTepa YKOJIOTHUECKUX MPOOIIEM U TIyTEH UX peIIeHMS,

8) ananTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAJIbHO M NPUPOIHON cpelbl:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIIOJHEHUH WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHUX;

- IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ACATEIbHOCTD;

- NMOTpeOHOCTh B (POPMHPOBAHWU HOBBIX 3HAHMH, B TOM 4YHCIEe (OPMYIHPOBATH WUJEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;



® - [UIAaHWPOBAHME CBOETO PA3BUTHSI B IPHOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUI;

® - CTPEMIICHHUEC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, 06H_IGCTBa H 5KOHOMUKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX I[CﬁCTBHfI C y‘léTOM BJIMAHUA Ha OKPYXKaAIyr0 CpCay, BO3MOXKHBIX
I100aIbHBIX HOCHCHCTBHﬁ.

METANPEJMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi OynyT chOpMUPOBAHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHUBEPCAJIbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJIbHbIE YUeOHBIE IEHCTBHS, PETYIISATUBHBIC YHUBEPCAIbHbBIC YUeOHbBIE NEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIECTBEHHBIC MIPU3HAKNA O0BEKTOB (SIBICHHN);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 00001IeHUs
U CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B pacCMaTpUBAEMbIX (paKkTax, TaHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SIBIICHHSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M TPU W3yUeHHH (PU3MUECKUX SIBICHHNA W
NPOIIECCOB, JIENIaTh BBIBOABI C MCIIONB30BAHUEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKITIOYeHUH, BBIJIBUTATh THITIOTE3BI O B3aUMOCBS3SIX (PU3NYECKUX BEITHYNH;
CaMOCTOSITENIEHO BBIOMPATh CIIOco0 peleHns yueOHo (pu3ndeckoit 3a1aun (cpaBHEHUE
HECKOJIbKUX BAapUaHTOB pEIIEeHUs, BbIOOp Haubojee MOAXOIAIIEr0o ¢ Y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBbIe nccienoBareanLcKue 1eliCTBUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNUS,

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECTIOXKHBIA (U3UMUECKUI
HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHNE (PU3NIECKOTO SBIICHUS;

OIICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOTYUYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENIbHO  (popMynmupoBaTh 0000IIEHHUST W  BBIBOJBI 1O  pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

PabGora ¢ undopmanmeii:

OPUMEHATh pa3jIMyHble METOJ/bl, HHCTPYMEHTBl M 3alpoChl MpHU IMOHMCKE U OTOOpe
HH(OpPMAIUK WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOW (PU3NIeCKOn 3a/1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U ()OPM IPE/ICTABIICHNUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTHMAJbHYIO (OpMy MpeicTaBiIeHUs HHPOpPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoil 1 NX KOMOMHALUAMHU.



KomMMyHMKaTUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJ¢ OOCYXIeHHs Yy4eOHOTO Marepuaia, pe3yJbTaTOB Ja0OpPaTOpPHBIX paboT U
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIIeHUE 3a/1a4H U MOIepKaHne OJIaroKelaTeIbHOCTH OOIICHNS;
COIIOCTaBJISITh CBOM CYXKICHUS C CYXICHHSIMH JPYTMX YYaCTHUKOB JIMAJIOTa,
00HapyKUBATh Pa3INYNE U CXOACTBO MO3UIIHI;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBISATh  PE3yJbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIAMBHYaIbHON pabOThI IPU
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATh JCHCTBUSA MO €€
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yJIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOK YacTh Pa0OTHI, JOCTHrash KAa4eCTBCHHOTO pe3ylibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JCUCTBUS C APYTUMH YWICHAMH KOMAH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIaJ[a B OOLTUI MPOYKT 110 KPUTEPHSIM, CAMOCTOSITEIIEHO
c(OpPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA

Camoopranusanus:

BBISIBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUUX [l peIIeHUs
(bu3nUecKrux 3HaHUMH;

OpPUEHTUPOBAThCSI B Pa3lMYHBIX MOAXO0JAX MNPUHATHUSA pelleHuil (MHIUBUIYaJbHOE,
NPUHATHE PELICHUs B TPYIIIe, IPUHATHE PEIIEHUH Irpynmoil);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3ajadd WM IJIaHa
UCCIIIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUaHThI PEIICHU;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pPEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

JaBaTh a/IEKBaTHYIO OIICHKY CUTYyalluM U IpejiaraTh MiaH €€ U3MEHEeHMUS,

OOBSACHATH MPUYMHBI TOCTHXKEHUS (HEAOCTHUKEHUS ) pe3yIbTaTOB JAEATEIbHOCTH, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE B XOJ BHIMOJIHEHUS (HPHU3HUUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIHCTB, H3MEHUBIIMXCS
CUTYallMl, YCTAaHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSM;

CTaBUThH ce0s1 Ha MECTO JAPYTOro YeloBeKa B X0 CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TeMy, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY APYTOro;

NpU3HAaBaTh CBOE MpaBO Ha OIMIMOKY NpHU pEUIeHWH (GHU3UYECKUX 3aJad WId B
YTBEPKJICHUSIX HA HAy4YHbIE TEMBI U TAKOE K€ MPaBoO APYToro.

IMPEAMETHBIE PE3YJIBTATbBI



K xonny oOydenus B 7 KJjacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOUINXCS YMEHUM:

HUCIIOJIb30BaTh IIOHATHA: (1)I/I3I/I‘~I€CKI/IC U XHUMHUYCCKUEC ABJICHUA, H8,6JHOI[CHI/IC,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CANMHUIIbL (1)I/I3I/I‘-I€CKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperatHble COCTOSIHMS BellecTBa (TBEpHOE, >KHUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
IBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOAEWCTBYOmas cuia, aedopmarus (ympyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath sBieHus (quddy3us, TerIoBOe IBUKEHHE YaCTHUI] BEIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, pPaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO BpallleHus, Tiepeaya AaBlieHusl TBEPAbIMU TEIaMU,
KUAKOCTAMHM U TrazaMmu, aTtMochepHOe [aBlieHUe, IUJIaBaHHe TeJ, IPeBpalleHUs
MEXaHMYeCKOH BHGPFI/II/I) 10 OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOe SIBICHUE,

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3NYECKUX SBICHUHM B OKPYKAIOIIEM MHUPE, B
TOM 4YUCIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IPUPOAC: IMPUMCPbI ABMXXCHHUA C pPa3JIMYHBIMU
CKOPOCTSIMH B XUBOW W HEXUBOW NpUpPOJE, ACHCTBHE CHIIBI TPEHHUS B MPHUPOAE U
TEXHHKE, BJIMSHHUE aTMOC(EPHOTO AABJICHUS Ha >KMBOM OpraHusM, IUIaBaHUE pbIO,
phluaru B TeJ€ YEJIOBEKA, MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJady B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJia TSHKECTH, BEC Tella, CHila TPEHUs, 1aBJIeHue (TBEPIOTO
Tena, KUAKOCTH, Tra3a), BBITAJIKMBAIONIAs CHJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
€40 Cujiabl, MOMCHT CHIJIBI, KOC)(b(i)I/IHI/IeHT ITOJIE3HOT'O I[CflCTBI/ISI MEXaHU3MOB,
KHHCETHUYCCKAasad U ITOTCHIIMAJIbHAA BHGPFI/IH), IIpu ONHWCaHHUU IIPaBHUJIIBHO TPAaKTOBATb
(bu3HYECKU CMBICI UCTIOIB3YEMBIX BETUYHH, KX 0003HAUCHUS U €AMHULIBI (PHU3UIECKIX
BEJIMYMH, HAXOAWTh (POPMYJBI, CBS3BIBAIONIUE MAHHYIO (PU3MYECKYI0 BETUYHMHY C
JpPYTMMHM BEJIMYMHAMH, CTPOUTH IpadUKH H3YyYEHHBIX 3aBHUCHUMOCTEH (QU3NYECKUX
BEJINYHH;

XapaKTepU30BaTh CBOMCTBA T, (PU3MUECKUE SIBJICHUS U MIPOLIECCHI, HCTIONB3YsI TPaBUIIa
CIIOKEHHsI CHIT (BJIONb OJTHOM TIpsiMoii), 3akoH ['yka, 3akon [lackains, 3akoH Apxumena,
MpaBUJIO paBHOBecHsl pblyara (OJ0Ka), «30J0TOE€ MPABHIIO» MEXAaHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKOW ZHEpPruH, MpU 3TOM JaBaTh CIOBECHYI (POPMYIHUPOBKY
3aKOHa U 3allMChIBATh €0 MaTEMAaTUYCCKOC BBIPAKCHHUC,

OOBSICHATH (PU3HUECKUE SBIECHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
chyauHﬁ MMPAaKTUKOOPUCHTUPOBAHHOI'O XapakTepa: BBISIBJISATH IPHUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1IaroB ¢ ONnopoil Ha 1—
2 u3yuYeHHBIX CBOWCTBAa (M3MUECKUX SBJICHHM, (U3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacuéTHbIe 3a7aud B 1—2 JCHCTBUA, HCHOJB3Yysl 3aKOHBI M (HOPMYIIBI,
CBs3bIBaIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3314 3alHChIBATh
KpaTKOe YCJOBHE, IMOJACTaBIATh (hU3MUECKHE BETUYMHBI B (OPMYJIBI U NPOBOIUTH
paC‘-IéTBI, HaxXOIWUThb CIIPABOYHBLIC OAaHHBIC, HCOGXOIII/IMBIG IJi1 pelICHUd 3ajad,
OLICHUBATh PEATMCTUYHOCTD MOTYUYCHHOH (pU3MUecKOi BEIMUHHBI,



pacrio3HaBaTh poOJIEMBbl, KOTOPbIE MOYKHO PEIIUTh IPU MOMOIIN (PU3HMUECKUX METO/IOB,
B ONMCAHUU HCCIICAOBAHUS BBIICNIATh IPOBEPSIEMOE MPEANONIOKEHUE (TUIIOTE3Y),
pa3nuyaTth ¥ WHTEPIPETHUPOBATH NOJIYUYCHHBIH PE3yJbTaT, HaXOIUTh OIIMOKH B XO€
OIbITA, JIEJIAaTh BBIBOJIBI 110 €70 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHPOBATH TPOBEPSiEMble NPEINONIOKECHUs, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOI0 000PYJ0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMUYUHBI OT JPYTOH C
HCIIOJIb30BaHUEM IPSMBIX U3MEpPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUYKEHUS TeJla, CHJIbI TPEHUSI CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOILAAU
COIIPUKOCHOBEHHMSI TeJl, CUJIbl YIPYTOCTH OT YAJUHEHMs NPY)KUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO HOTPYXEHO TEJO,
yCIOBUH IJIaBaHMs TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs], Cenys MpeIOKEeHHOMY IUIaHy, (PUKCHPOBATh Pe3yJIbTaThl IMOIy4YeHHON
3aBUCUMOCTH (PU3MYECKUX BEMYHMH B BUJIE IPEJIOKEHHBIX Ta0IUIl U rpaUKoB, 1€7aTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHSA, JAaBIECHUE BO3AYyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOIAs Ha IMOTPYKEHHOE B KUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAYysl MPEII0KEHHOU
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
00opyaOBaHUEM;

yKa3blBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpoMl Ha WX OMHMCAaHUA (B TOM 4MCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMOIb3ysd 3HaHHUSA O CBOMCTBAaX (U3MYECKUX SIBJICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI 1 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0e30macHOCTH TPU OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPaHEHMs 3/I0pOBbsI M COONIOAEHUS HOPM HKOJOTMYECKOTrO TIOBEACHUS B
OKpYXaroIlIeH Cpeac;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIICIATH WH(MOPMAIHIO, KOTOpask SBJSETCS MPOTUBOPEUUBOM
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh TIPH BBITIOJHEHUH YUYCOHBIX 3aJlaHUNl HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(GU3HYECKOTO COIeP KaHMUSI, CIIPABOYHBIE MaTePHAIIbI, peCypchl ceTi HTepHEeT, BIaeTh
npuéMaMy KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HWHGOpPMAIUU W3 OJHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU GU3HIECKOTO COJEPIKAHMSA, B TOM YHUCIIE IMyOJIMYHO JIeaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YYCOHBIX UCCICIOBAHUMN, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh HM3YYCHHBIM MOHATUHHBIA ammapar Kypca (QHU3HKH,
COINPOBOXKAATh BHICTYILJICHHE MIPE3CHTAIUEH;

IIPYU BBIMIOJIHEHUHU YyYEOHBIX MPOEKTOB M MCCIEIOBAHUMN paclpenensaTh 00S3aHHOCTH B
IPYIIIE B COOTBETCTBUHU C MIOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTH 32 BBHIITOJIHEHUEM TUIaHA
NEHCTBUI, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIaJ B JESATENBHOCTh TPYIIIBL,
BBICTPANBaTh KOMMYHHUKATUBHOE B3aMMOJICUCTBHUE, YIUTHIBAsI MHEHUE OKPY>KAOIIIHX.

K xonny oOyueHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

UCIIONIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJl, TeIIOBOE IABUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBIIICHHBIA U HEHACBIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, TPOBOTHUKH U TUDJIEKTPUKH, TOCTOSTHHBIN JIEKTPUUECKUH TOK, MArHUTHOE TI0JIC;
pa3inuaTth SIBICHUA (TEMJIOBOE paclIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHBIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
IJIaBJICHUE, KpucTam3anuss  (OTBepJeBaHue), KUIIEHWe,  TeIulonepenaya
(TeTUIONMPOBOTHOCTh, KOHBEKIIMS, W3JIYYCHHE), DJICKTPHU3alMs TeJ, B3aUMOJCHCTBUE
3apsiioB, JACHCTBHUS AJIEKTPHUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIMS) TI0O ONHMCAHUI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYCHHBIX (DU3UYECKUX SIBJICHUH B OKPYKAIOIIEM MHUPE, B
TOM 4Hciie (u3ndeckue SBICHUS B TMPUPOJEC: IMOBEPXHOCTHOE HATHKCHHE W
KamWUIIpHBIE SIBICHUS B TPHUPOJAE, KPUCTAUTBI B mpupojne, u3iaydeHue CouHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE pPOCHI, TyMaHa, WHEs, CHEra,
DIIEKTPUYECKHUE SBJICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HU Ha 3emiie, OJIsipHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TNPAKTHYECKYIO 3aladyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTHCHIBATh U3yUEHHBIE CBOMCTBA Te U (PU3NUYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHSSI SHEPrus, KOJIUMYECTBO TEIIOTHI, YJEIbHas
TEIJIOEMKOCTh  BEIIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMS, YJElbHas TeIioTa
napooOpa3oBaHus, yJeldbHasl TEIUIOTAa CTOPaHMsS TOIUIMBA, KOY(PHUIIMEHT MOJE3HOTO
JNENCTBUS TEIJIOBOM MAIllMHBI, OTHOCHUTEIbHAs BJIAXXHOCTh BO3AyXa, 3JIEKTPUUYECKHI
3apsii, CHJIa TOKA, AJIEKTPUUECKOE HAIPSIKEHUE, COMPOTUBIIEHUE TPOBOHUKA, YIETbHOE
COIMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH DJIEKTPHUUECKOTO TOKA), MPU OMTUCAHHUH
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCMOIb3yEMbIX BEJIMYUH, 0003HAYEHUS U



eIUHUIBI  (QU3MYECKUX BEJIMYUH, HAXOJUTh (OPMYJbI, CBS3bIBAIOIINE JTAHHYIO
(GUBHYECKYI0 BEIMYUHY C JPYTUMU BEIMYMHAMH, CTPOUTh TpaduKH H3YUCHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEITUIHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHUS W MPOIECCHI, HCIOJIb3YsI
OCHOBHBIC TMOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHHUS BEIECTBA,
MIPUHITUIT CYTICPIIO3UIIMH TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHCHHMsI 3apsia,
3akoH OMa /i ydacTka 1enu, 3akoH Jlxxoyns—JIenna, 3akoH coxpaHeHus SHEPTUH, TTPU
9TOM J1aBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIUCHIBATH €r0 MAaTEMATHUYECKOE
BBIPAXKEHHUE;

OOBACHATh (PU3MYECKHUE TPOLECCHl W CBOWCTBA TEJ, B TOM YHCIEe M B KOHTEKCTE
CUTYyallMi MPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh PUUUHHOCIIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3UUECKUX SBICHUH, PU3NICCKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacd€THbe 3amaud B 2—-3 JACHCTBHSI, WCIONB3Ys 3aKOHBI M (HOPMYIIHI,
CBsI3BIBAOIIME (DU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 33129 3aIHCHIBAThH
KpaTKO€ YCJIOBHE, BBISBIIATH HEJOCTATOK JIAHHBIX JUJISl PEIICHUS 3a/Jadyd, BbIOMpaTh
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIsl €€ pelIeHHs, TPOBOAUTH PACYETHI U CPAaBHUBATH
MOJTy4YeHHOE 3HaueHue PU3NUYECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh IPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH P MTOMOITH (PU3HYECKUX METOIOB,
UCIIOJIb3Ysl OMHCAaHUE WCCICNAOBAHMS, BBIICIATH TMPOBEPSEMOE IMPEANOI0KEHHE,
OIICHUBATH MPABUILHOCTh TIOPSJIKA MPOBEICHUS UCCIIEAOBAHUS, I€TIaTh BHIBOJIBI;
MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3UUECKUX SIBJICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJIGHHUsI BO3JyXa OT €ro o00bEMma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETa
u3Nyyaromeil  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCIApeHUs BOJABI OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIaAU €€ TOBEPXHOCTH, OJJICKTPH3alUi Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE TMOCTOSHHBIX MarHHWTOB,
BHU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, IEUCTBUS MATHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (OopMyJIHMpoBaTh NPOBEpsSEMbIE TMPEANOIOKEHUs, COOUpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OOOpYJIOBaHHWsSA, OMHUCHIBATH XOJ OMNbITA W
(dbopMyIIMpOBaTh BHIBOJIBI;

BBITIOJIHSTH MPSIMble U3MEPEHUs] TEMIIEPATypbl, OTHOCUTEIBbHON BIAXKHOCTU BO3/yXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJNIb30BAHMEM aHAJIOTOBBIX MPUOOPOB U JIaTYMKOB
bu3MYECKUX BENUYMH, CPAaBHHMBATh PE3YJIbTAaThl W3MEPEHUN C Y4ETOM 3aTaHHOMN
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOU (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUN (3aBUCUMOCTH COMPOTHBJICHUSI MPOBOJIHUKA OT
€ro JIJTMHBI, TUTOIIAJN TIOTIEPEYHOTO CEYEHUS W YJIETLHOTO CONMPOTUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HA TPOBOHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEIBHOTO U MapauIeIbHOTO0 COEIMHEHUM MPOBOJHUKOB):
MJIAaHUPOBATh UCCIEAOBaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUS, CICIys
MIPEIOKECHHOMY TIIaHy, (PUKCUPOBATH PEe3yJIbTAThl MOJIYYCHHOW 3aBUCUMOCTH B BUJIC
TaOJIUIl ¥ TpapUKOB, IeTaTh BEIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHUS;

MPOBOANTH KOCBEHHBIC M3MEpeHUs (U3NYECKUX BENUYHH (yIenbHas TEIIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, PA00OTa U MOIIHOCTH AJIEKTPUIECKOTO TOKA):



IUIAHUPOBaTh M3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJJI0KEHHON HHCTPYKLMH, U BBIYUCIISATh 3HAUEHNUE BEJIMUNHBI,

coOioaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30oBaTh MPUHLUIBI JAEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCIE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIlepMeTp, BOJIBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENIbHBIE  AJIEKTPOIPUOOPHI
(mpuMmepsbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUIATEIb
IOCTOSIHHOTO TOKAa), HWCHOJB3ysl 3HAaHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKUE YCTPOMCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CrOpaHMs, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUECKUX LIETEeN C MOCIEeI0BATEIbHBIM U MapajlIe/IbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPAX) MPAKTUYECKOTIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoOicTBamuy,
COXpPAaHEHHs 370pOBbsi M COONIOACHHUS HOPM 3KOJOTMYECKOTO TIIOBEJIEHHUS B
OKpYXaIoIlei cpeae;

OCYIIECTBIIATh MOMCK HHpOpMauu (pusndeckoro coaepxanus B IHTepHere, Ha OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHMsI JOMOJHMUTEIbHBIX MCTOYHHUKOB BBIIEIATH
UH(POPMaLINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHIOIHEHUU YYeOHBIX 3a/laHU HAyYHO-TIOMYJISIPHYIO JINTEpaTypy
(bU3MUecKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaieTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM M3 OJHOMN
3HAKOBOU CHUCTEMBI B IPYTYIO;

co3iaBaTh COOCTBEHHbIE IHCBMEHHBIE M KpPAaTKUE YCTHbIE COOOIIEHUs, 000O0mIas
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaThl MPOEKTHOW WM  HCCIEN0BATEIbCKOMN
JESATENIBHOCTH, MIPU 3TOM I'PaMOTHO MCIOJIb30BaTh M3YUYEHHBIN MOHATHIHBIN anmapar
Kypca (pU3UKH, CONPOBOXKIATh BHICTYINIEHUE MTPE3CHTAIEH;

IpPU BBIIOJHEHUH Y4YEOHBIX NPOEKTOB M HCCIEAOBaHUN (U3UYECKUX TPOILIECCOB
pacnpeensaTh 00f3aHHOCTH B IPyIIe B COOTBETCTBUU C IMOCTABJIEHHBIMU 33Ja4aMU,
CIIEIUTh 3a BBHIMOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHUMBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIIBI, BBICTPauBaTh
KOMMYHHUKAaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K konmy oOydeHus B 9 kijiacce mpeaMeTHBIC Pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHM:

UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEeHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb M TEPErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOrO Tejia, paBHOBECHE,
MEeXaHWYeCKue KojiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK M  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pYKOCTb U



JAIIbHO30PKOCTh, CIEKTPhl HCIYCKaHUS M TOrNIonieHus, anbda, Oera- M ramma-
U3JTy4EHUsl, U30TOIIbI, IACpHAs SHEPIETHKA,

pa3iauyaTth SBIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KJIEHHBIE KojeOaHus), pe30HaHC,
BOJIHOBOE JBW)KEHHE, OTPaXXEHUE 3ByKa, MPSIMOJIMHENHOE PACIPOCTPaHEHUE,
OTpaXEHUE U IIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAJIbHBIX I[BETOB, IHUCIIEPCUS CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHUATOT0 CIIEKTPA U3TYUYESHHS ) TIO
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(du3nyeCcKoe SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4Hclie (PU3NYECKHUE SBICHHUS B MPUPOJE: MPUIMBBI U OTJIHBHI, JABIKCHHUE IIJIAHET
ConHe4yHOM cUCTEMBl, PEaKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKUE BOJHBI, IyHaMH, 5XO, LBETa TeEJ,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIyYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOJHBIX MHUHEPAJIOB,
NeiCTBUE paIMOaKTUBHBIX M3TYYEHHUI HA OPraHu3M 4YeJoBeKa), IPU ATOM MEePEeBOAUTH
IIPAKTHUYECKYIO 337auyy B y4eOHYIO, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(bu3NYECKUX SIBICHUN;

OTHCHIBATh U3yUEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYMHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpPEHUE, MEpPEMEIEHUE, ITyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUS, CHJIA YNPYTOCTH,
CUJIa TSKECTU, YCKOpPEHHE CBOOOJHOTO TMaJeHHs, BEC Tella, UMITYJIbC Tea, UMITYIbC
CWJIbI, MEXaHUYECKasi paboTa U MOIIHOCTb, MOTEHIIUAJIbHAS HEPIUs Teja, MOJAHIATOIO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASL SHEPTUs CKAaTOW NPy KUHbI, KHHETHYECKast
DHEPrusl, MOJHAI MEXaHUYECKask YJHEPTHsl, IEPHOJ] U YacTOTa KoJeOaHH, JJIMHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTENb MPETOMIICHHUS CPEJibl),
IIpU ONKCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH,
0003Ha4YeHHs] U €AUHULIBI (PU3MUECKUX BEJIMYMH, HaXOJUTh (POPMYIIbI, CBA3BIBAIOIINE
TaHHYIO (U3UUYECKYIO BETUYNHY C IPYTUMU BETUUNHAMU, CTPOUTH IPpaUKH N3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3NUECKHE SIBICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUs PHEPruH, 3aKOH BCEMUPHOTO TATOTEHHS, NMPUHLHUI CYNEPIO3ULIUH CHUJI,
MPUHLINI OTHOCUTeNbHOCTH ["anues, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa,
3aKOHBl OTPaK€HUS U TMPEIOMIIEHUS CBETa, 3aKOHbl COXpPAaHEHUs 3apsA0BOrO U
MacCCOBOT'O YHCEJI PH SJIEPHBIX PEAKIIHSIX, IPU TOM JIaBaTh CJIOBECHYIO (OPMYITUPOBKY
3aKOHA U 3allUChIBATh €T0 MATEMATHUYECKOE BBIPAXKEHUE;

OO0BSACHATH (pU3MUECKHE TMPOIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluli  MPAaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:  BBIBIATh  NPUUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTUYECKHX IIAaroB C OMOPOi Ha 2—
3 WU3y4YCHHBIX CBOWCTBA (U3MYECKUX SBICHWUW, (PHU3NUECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;



pemarh pacu€THbIC 3a7a4M (OMUPAIOIIecs Ha CUCTeMY U3 2—3 YpaBHEHH ), UCIIONB3YS
3aKOHBl M (HOpMyJibl, CBsI3bIBaOLIME (DPU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIIOBHS 3a/laud 3alKChIBaTh KPaTKO€ YCJIOBHE, BBIABIATH HEJOCTAIOIIUE WU
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOAUMBIEC Ul PELICHUS,
OPOBOJIUTh PAaCUY€Thl M OLICHWBAaTh PEATUCTUYHOCTh IIOJTYYEHHOIO 3HAYEHUs
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBathb MpoOIEMbl, KOTOPBIE MOYKHO PEIIUTh IPU MOMOIIN (PU3HYECKUX METO/IOB,
UCMONb3Yysl OINMCaHME HCCIENOBaHUS, BBIIEIATh IPOBEPSEMOE IPENIONOKEHHE,
OLICHUBATh MPABUIBHOCTh MOPSAKA NPOBENEHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHHUH U OIBITOB,;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
TeN (M3ydeHre BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MaccChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJeOaHHH, MPIMOIMHENHOE paclipoCTpaHEeHHE
CBETa, pa3jIoKeHHe OEeNIoro CBeTa B CIEKTP, N3YUEHUE CBOMCTB H300paKEeHHUS B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHHe
CIUIOIIHBIX M JIMHEHYaTBhIX CIIEKTPOB M3JIyYEHHs): CaMOCTOSTENbHO COOUpaTh
YCTAHOBKY W3 H30BITOYHOro Habopa 00OpyAOBaHMs, ONUCHIBATH XOJ OIbITa U €ro
pe3yabTaThl, (HOPMYITHUPOBATH BBIBOMKI;

IPOBOJIUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, ONpenenss CpenHee
3Hau€HUEe H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOsIHHE COOMparouie JUH3bI),
000CHOBBIBaTh BBIOOp criocoba n3mepeHus (M3MEpUTEIHLHOTO MTPUOOpPa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
HPSAMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHUi MaTeMaTHYeCKOro MasiTHUKA OT JAJTUHBI
HUTH, 3aBUCHMOCTH YTJIa OTPAXXCHHUS CBETA OT YIJIa MaJeHHUS U yria MpeJOMIICHHUS OT
yIia MaJeHus): IJIAaHUPOBATh HMCCIEOBAHNE, CAMOCTOSITEIHLHO COOMpATh yCTaHOBKY,
(bUKCUpPOBaTh pPe3ysbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJIE
TaOIuI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJibTaTaM HCCIIeI0BaHHUS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpPEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOJHOIO MaeHHUS,
KECTKOCTh TPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJBXKEHHS, MeXaHW4yeckas padbora u
MOIITHOCTb, YaCTOTA U IMIEPHO/I KOJIeOaHNIH MaTeMaTHYECKOTO U TPY)KUHHOTO MasiTHAKOB,
ONTHYECKas cuja coOuparomel JHMH3BI, pPaJuOaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpEeHusi, coOUpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHATH W3MEPEHUs,
CIIysl IPEIUIOKEHHOW MHCTPYKIINH, BEIYUCIISTH 3HAYCHUE BETMYMHBI U aHAIN3UPOBATh
TIOJTyYCHHBIE PE3YJIbTATHI C YIETOM 3aJaHHOH ITOTPEITHOCTH H3MEPEHH;

coOioiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
000opyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENeH: MarepuanbHas
TOYKa, a0COMIOTHO TBEPJOE TENO, TOUYEYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOJIENIb ATOMA, HyKJIOHHAst MOJIENIb aTOMHOTO SIApa;

XapaKTepu30BaTh MPUHIUIBI JEHCTBHS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOHCTB C OMOPOW HA UX OMHUCAHUS (B TOM YHCIIE: CIUAOMETP, TATUNKU MOJIOKECHHUS,
pacCTOsHUS U YCKOPEHMs], PAKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToannapaT, ONTHIECKHE



CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), uCHOib3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YUYEHHBIX TEXHUUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB MPH PEUICHUH Yy4yeOHO-
IPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMBbI JJIs1 NOCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTh HMHMOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJAHEBHOW XM3HM A OOecredyeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU W TEXHHUYECKUMH YyCTPOIMCTBaMH,
COXpPAaHEHHs 370pOBbsi M COONIOAECHHS HOPM 3KOJOTMYECKOrO IIOBEIEHHUS B
OKpYXalollei cpee;

OCYILECTBIIATh MOMCK HHPOpManuu (¢uszndeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoC, HAXOAUTh IIyTH OIpE/eIeHus
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUW U
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

UCTIOJIB30BaTh TP BBHIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(U3UYECKOT0 CO/IEPKAHUSL, CIIPABOYHBIE MaTEepHUaIIbl, pecypchl ceT IHTepHeT, BI1aJeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, NpeoOpa3oBaHUs HHPOpPMALUM M3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE HH()OPMAIIIH 13
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, NyOIWYHO TMpeJCTaBIsATh
pe3ynbTaThl NPOEKTHOM WIIM MCCIIEI0BAaTENbCKONW EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar HM3y4yaeMoro pasjena (Qusuku u
COIIPOBOKIATh BBICTYIUIEHHWE Mpe3eHTaled ¢ Y4ETOM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJib B NO3HAHUYU OKPYKAKOIIEro MUPa
11 ®dusmka - HayKa O MPUPOJIC 2 bubmiorexa LIOK
' 4 PHpod https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.2 o 2 1
FSHACCKHC BEIAMHBL https://m.edso00.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIH METO/I ITO3HAHUS 2 1 bubmroreia LIOK
' y A https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BeleCTBA
bubmmoteka IIOK
2.1 C 1
TPOCHIE pettiecta https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperatHbie COCTOSIHHSI BEIIECTBA 2 htl/tIpSJ,I:I;I/OrrT].GeI:ch])_E). (U/7FA16194
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHue u B3auMo/ielicTBUE TeJl
b K
3.1 MexaHuueckoe OBUKEHUE 3 nommorexa [O

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



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

2 n 4
3 HEpLIHA, Macea, HA0THOCTD https://m.edsoo.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Cuna. Bugpt cun https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21
Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
41 Hasnenue. [lepenaya qaBnenus TBEPALIMU 3 bub6nmoreka [IOK
' TeJaMU, JKUIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa LIOK
' A https://m.edsoo0.ru/7f416194
bubnuoreka [{OK
4.3 ATmoceproe asrenne 6 https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 bubmuoreka [IOK
' HOrpYXEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194
Uroro no pazneny 21
Paznea 5. PaGora n MoHOCTDh. JHEprus
bu6nmorexa LIOK
1 P
> 400Ta  MOLIHOCTE 3 https://m.edsoo0.ru/7f416194
5.2 IIpocTele MEXaHU3MBL 5 bubmorexa HOK
' POCTRIC ME 3 https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4
53 CXAHHACCKAd SHEpTHA https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3



https://m.edsoo.ru/7f416194
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

12



8 KVIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/mn Konrpoubusie IlpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
bubmuoreka [JOK
11 i 7
CTpoetiue i ceoficTsa BelecTsa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECEht https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznein 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DIIeKTpUUECKHe 3apsiabl. 3apssKeHHbBIS 7 1 bubnuorexa [JOK
' Tella ¥ MX B3aMMOJIEHCTBHIE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsSIHHBIN 27EKTpUUYECKUN TOK 20 2 7 hgpsj,l:l;ll(r);.egii.ru 17f4181ce
bu6nmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 4
UICKTPOMATHHTHAS HHAY KU https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 145

I[TPOTPAMME
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IlpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJeHHUS
11 MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' ONKMCAHHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B I 20 1 3
SAIMOSeHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOMbL COXparCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pasznen 2. Mexanndeckne Ko1e0aHusi U BOJIHBI
bu6nmoreka [JOK
2.1 M o 7 3
CXAHICCKHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRIC BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DjieKTpOMAarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 5 9 bubmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazneny 6

Pa3gea 4. CBeToBbIe ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOoHBI pacCIpOCTPAaHEHHUS CBETA 6 2 Bu6mnorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
bu6mmoreka [IOK
| nu 4 1
5 CIIyCKaHWE U TOTJIONICHUE CBETa aTOMOM https://m.edso0.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbHO-000011a101M I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[MTPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®dusrka — HayKa O IpPHUPOJE.
SIBnenns npuponsl. dusnyeckue
SBJICHUS

MeXaHI/I‘IeCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHLIC,
CBCTOBBIC, 3BYKOBLIC ABJICHHUA

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TEMIEPATypPbl IPU TOMOIIN
KUJKOCTHOTO TEPMOMETpA U
JaTYNKA TEMIEPATYphI"

Kax ¢uzuka u npyrue
€CTECTBEHHBIC HAYKN N3Y4aroT
npuponay. EcrecTBeHHOHaY4YHbIN
MeTOoJ no3HaHus. OnucaHue
(bu3nUecKux SBJICHUH ¢ TOMOLIbIO
Mozeen

bubmmoteka IIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJBHOCTH ITOJIETA
IIapUKa, TYLEHHOTO
TOPU30HTANIBHO, TEM OOJIbIIE, YeM
Oosble BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMbITHI,

7 JIOKA3bIBAIOIIME TUCKPETHOE buomorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOECHHE BEIIECTBA
8 JIBr>KeHHE YacTHIl BEIIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OnbIThI 1O
9 HaAOJIFOJEHUIO TEILIIOBOIO
pacuIMpeHus Ta30By
10 ArperaTHble COCTOSTHUS BEIIECTBA
B3aumocBs3p MKy CBOMCTBAMU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubnuorexa [{OK
ATOMHOMOJICKYJISIPHBIM https://m.edsoo.ru/ff0a0378
crpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI
Mexanndeckoe JBIKCHHE.
12 PaBHomepHOE I/IiepaBHOMepHOG bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKEHUE
bu6mmoteka IIOK
13 CKopocTs. EAUHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu u BpeMeHu 1BUKEHUS Bubmmorexa IOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH HHEPIHMH.
15 BzaumopeicTBue Ten Kak npuurMHa bubnunoreka LIOK

N3MCHCHUSA CKOPOCTHU IBUKCHUA
TCI

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInotHocTh BemectBa. Pacuer

16 Macchl 1 00beMa Tella IO ero buomorexa LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTHU
JlaboparopHas paboTa
17 «OnpenenenHue WIOTHOCTU
TBEPAOTO TEIa»
18 Penrenue 3amad mo reme bu6nmoreka [IOK
"ITnoTHOCTH BerecTBa" https://m.edsoo.ru/ff0al23c
Cwita KaK XapakTepHUCTHKA
19 B3auMoaercTBuA Teil. Cuita
ynpyrocti. 3akoH ['yka
JlaGopaTtopnast pabora «3yuenue
20 3aBUCHUMOCTH PACTSKCHHS
(medopmariun) Npy>KUHBI OT
IPHIIOKEHHOM CHIIBDY
21 SIBnenwme tarorenus. Cuia
TSDKECTH
CBs13b MEXTy CHIION TSKECTH U
22 Maccoit Teni}./Bec Tena. Permenue bubamorexa LIOK
https://m.edsoo.ru/ff0al1778
3aga4 o teMme "Cuna tsoxecta”
Cuna TSKECTH Ha IPYyTuX
23 IJIaHEeTaX. CDI/IBI/I‘ICI([:II)(}II/IC bubmmorexa LIOK
https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKU TUIaHET
24 N3mepenue cun. J{lunamomerp Bubmmorexa HOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubnmorexa LOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26

CroxeHue AByX Cul,
HaIpaBJICHHBIX MO OJHON MPSMOM.
PaBHOelcTBYOIIIASA CHIT

bubnunorexa LIOK
https://m.edsoo.ru/ff0ala70

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomas cui"

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoje u
TEXHUKE

JlaboparopHas pabota «3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS
CKOJIbJKEHUS OT CUJIBI aBIICHUS U
XapakTepa COMPHUKACAIOIINXCS
MTOBEPXHOCTEID

Pemenue 3amau Ha onpenencHue
PaBHOACHCTBYIOLIEH CUIIbI

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0alb9c

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

31

Pemenne 3amau mo remaM: «Bec
tenay, «I'paduueckoe
nu3zo0paxenue cum», «CHUIIbD,
«PaBHOAEUCTBYIOIIAS CUI»

bu6mmoteka IIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabora o Temam:
«MexaHn4eCKoe JBUKCHUCY,
«Macca, TNIOTHOCTEY, «Bec Temay,
«I"paduueckoe n3zoOpakeHue
cuny, « CUIIBD»

33

Jasnenue. CriocoObl yMEHbILIEHUS
N YBCIIMUCHUA TaBJICHUSA

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBrenue ra3za. 3aBUCUMOCTD

bubnunorexa LIOK

34 AABIICHNA Ta3a OT 00LEMa, https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua maBieHus TBEPABIMU
35 Tenilen )KIfI[I[KOCTSIMI/I u Ir)eI1[3aM1/1. bubmorexa HOK
’ https://m.edsoo.ru/ff0a25b0
3akon [lackans
aBJICHHUE B KUJKOCTH U Ta3e
36 beBElHHOC I[CﬁfTBPIGM CHIIBI ’ bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3agau mo reme
37 «JlaBaeHue E)KI/II[KOCTI/I U rase. bubmmorexa [IOK
https://m.edsoo.ru/ff0a2826
3akon Ilackams»
38 CooOmraromnuecs cocysl bubmmorexa [IOK
https://m.edsoo.ru/ff0a2970
39 IMuppaBiawaeckuii mpece brbmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiineBoi
JKHJIKOCTHBIH Hacoc
AtMmocdepa 3eminu. [Ipuunnbl
CYyIIIECTBOBaHMS BO3TYIITHON
41 0}6/I:J10q1<1/1 3emin. 3;3);ICI/IMOCTL bubmmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro MaBiIeHUS OT
BBICOTHI HaJl YPOBHEM MOPS
42 Bec Bo3nyxa. ATmochepHoe bubmuoreka [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMmochepHoro bubmuoreka [JOK

nasienust. OneiT Toppuueniu

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBUCHUMOCTB aTMOC(EepHOTO

44 aBJICHUS OT BBICOTHI HA, OBHEM bubmmorexa LIOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
45
JIABJICHUE HA PA3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Penrenue 3amad mo reme
"AtmochepHoe naBieHue"
| Doy
by ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabota
«OnpeneneHue BbITAIKUBAOLIEH Bbu6mmoteka [JOK
48 . .
CHJIBI, ICHCTBYIONIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH
JlaGopaTopHas paboTa 1o Teme
"
o | S memaomies
g 3 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJIKOCTh YaCTH
Tena»
bubmmoreka IIOK
50 IT
flaparie et https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHcTpynpoBanue apeomerpa
o1 VI KOHCTPYHUPOBAHUE JIOJKH U
OTpeieNieHne €€
rpy30M0ABEMHOCTH "
50 Pemenne 3amad mo Temam: bu6nunorexa LIOK

«I1naBanue cynos.

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

BosgyxomnnaBanue», «JlaBienue
TBEPABIX TN, KUAKOCTEH U Ta30B»

53

54

Mexannueckast pabora

MomHocTts. EquHUIBEI MOIITHOCTH

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

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MpH
noanLéMe 1o jectuune"

56

57

58

59

60

[IpocTsie MexaHu3Mmsl. Peryar.
PaBHOBeCuE cuit Ha ppryare

KonTponbhas pabota no Teme
«/laBneHue TBEpABIX TEN,
KUJAKOCTEH U Ta30By /
Bcepoccuiickas npoBepoyHas
pabora

PesepBHblit ypok. Pabota c
TEeKcTaMu 110 TeMe «JlaBieHne
TBEPABIX TEN, KUAKOCTEH U Ta30B»
/ Beepoccuiickas mpoBepoyHast
paborta

Pbruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBUl
paBHOBECHSI phIyara

Pemenue 3amau o reme «Y CIIOBUA
PaBHOBECHS pblyara

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a4ffe

bubmuoreka [{OK
https://m.edsoo.ru/ff0a478e

bubnunoreka LIOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

62

Koaddunuent nonesnoro
NEICTBUS MEXaHU3MA.
JlaGopaTopHnas pabota
«M3mepenue KII/] HakinoHHOM
IIOCKOCTH

Pemrenne 3agau mo teme "Pabora,
MomHocTh, KITJT"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48

63

64

65

66

Mexanuyeckas SHEpIusl.
Kunerndeckas n noreHuuanbHas
DHEPIHUs

3aKOH COXpaHEHUs] MEXaHUYECKOM
SHEPIruu

VYPpOK-3KCIIEpUMEHT 110 TEME
"DKCrepUMEHTaIbHOE
onpeeieHue N3MEHECHUS
KHUHETUYECKOMN M TMTOTeHIMAILHOM
SHEPI'UH MPYU CKATHIBAHUM TEJA IO
HAKJIOHHOH IIJTIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTH. DHEPTH»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4360

67

PesepsHslit ypok. Pabota ¢
TEKCTaMH 110 TeMe "MexaHndeckoe
IBHKeHHne"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0adee6

68

PesepsHslit ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne JlaTa
w/n Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBarTe/bHbIC
padoThI padoThI pecypcel
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON bubmmoreka [JOK
1 1
TEOPHUHU M UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
5 Macca u pazmep aTOMOB U 1
MOJIEKYJ
Mogenu TBEPIOrO, KUIKOTO U
3 ras(ilo6pa3HoI;H0 COCTO}IEI/Iﬁ 1 bubmroreia LIOK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHeHHEe CBOWCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BEIlleCTBa HA OCHOBE 1
MIOJIOKEHUH MOJIEKYJISIPHO-
KHHETHYECKOW TeOpUU
5 Kpucrannuueckue u amopgHbie 1 bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KaWUISIPHOCTD. 1 bubmuoteka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciimpeHye u cxxatue 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b
8 TEMITEPATYPHI CO CKOPOCTHIO 1

TEIIJIOBOI'O IBHMXKXEHUA YaCTHUIL



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

9 Buytpennss sneprus. CriocoOsl Bu6mumorexa [JOK
W3MEHCHMSI BHYTPCHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

10 Buasl Tenonepenaun bubmmorexa LIOK

https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"[IpakTHUeCcKOE UCIIOIL30BAHUE
11 TCl'E]'IOBBIX CBOWCTB BELIECTB U bubmmorexa OK
https://m.edsoo.ru/ff0a65c0
MaTepUajoB B LEJIX
sHeprocOepexeHus"

12 KonunuectBo Tennotel. Y neapHas bu6nunorexa LIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OajlaHca.

13 TSHJI006MeH 1 TEILIOBOE bubmiorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE
Jlaboparopnas pabora

14 "UccnenoBanue siBJICHUS bubmmoteka IIOK
TEI000MeHa TPH CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"

PacueT koaudecTBa TEIIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa U BBICISIEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTopHas pabora

16 "Onpzz(enzHHe l;leanoﬁ bubmorexa [IOK

} https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIECTBA
17 DHeprus ToIMBa. Y AenbHas bubmmoreka [JOK

TCIJIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



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

IInaBnenue u oTBepIEeBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUTABIICHHS
Jlaboparopnas pabota
19 "OnpgneJIEHHe I;’I[CJIBHOP'I TEIUIOTHI bubmmorexa LIOK
. https://m.edsoo.ru/ff0a72fe
TUTABJICHUS JIbIa

20 [TapooGpa3zoBanue u bubmuorexa [{OK
KOoHJeHcalus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
napooOpa3oBaHMsI U KOHJICHCAIIUY.

21 3a§I/ICI/Hl:IOCTb TeMl‘[epaTyII[)LI ) bubmmorexa LIOK

https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(HEPHOTO
JaBJICHUS
Brnaxxnocts Bo3myXa.

99 JlaGoparopHnas pabora bubnnorexa [JOK
"OnpezeneHrne OTHOCUTEIBHOM https://m.edsoo.ru/ff0a7628
BJIAKHOCTH BO31yXa"

93 Pemenue 3aa4 Ha onpeseneHne
BIIQXKHOCTH BO3/1yXa
[TpuHIHIB pabOTHI TETIOBBIX

24 nsurareneif. [laposas TypOuHa.

JIBurarens BHYTPCHHETO CTOPAHHS
KIIJ] TenioBoro nBUraTens.
25 Terﬂomﬂe anrafenH 1 3aIlHTa bubmmorexa LOK
. https://m.edsoo.ru/ff0a7c7c
OKPYXKaroIIeH cpeIbl
3aKOH COXpaHEeHHUS U
26 IIPEBPALICHMS] DHEPTUU B

TCIJIOBBIX IMPOLEccax



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

IToaroroBka K KOHTPOJIBLHON

97 pabore o Teme "TermoBbie bubmuorexa [IOK
sBlicHHs. I3MeHEeHHe arperaTHbIX https://m.edsoo.ru/ff0a83f2
COCTOSHUH BemecTna"

KonrponsHas pabora o teme

28 "TennoBsie sByieHus. MizmMmenenue ];:tlg:'?/(:;e;i(iorlj/fanS 6ae
arperaTHbIX COCTOSHMM BelecTna" — '

29 Onekrpuzanus Ten. [[Ba pona
JNMEKTPUUICCKUX 3aPSIOB
Ypok-uccienoBaHue

30 "OnexkTpuzauus Tea UHAYKIUEH 1
MPU CONTPUKOCHOBEHUM"

31 BzaumopeiicTBue 3apssKeHHBIX bu6nunorexa LIOK
tein. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYEecKoe moJie.

39 HanpskeHHOCTD 371€KTpUUYECKOro bubmmoreka HOK
noJ1st. [IpUHIUT CyTIepo3HITUH https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TTOJIeH
Hocurenu snekrpuueckux

33 3apsIoB. DIIEMEHTaPHBIN 3apsil.

Crtpoenue atoma

[TpOBOAHUKY M TUANEKTPUKH. BuGmorexa [OK
34 ji:g:p;ﬁiiiiﬁi’;pma https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha npuMeHeHUE bubnunotexa LIOK

CBOICTB QJICKTPHUYCCKUX 3apsA10B

https://m.edsoo.ru/ff0a90cc



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

DNEeKTpUUECKU TOK, YCIIOBUS €TI0

36 cymecTBoBaHus. McTouHuKM bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JlecTBUSI 3JEKTPUUECKOTO TOKA Bubmmorexa IOK
https://m.edso0.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBre

38 AIEKTPUIECKOTO TIOJIST Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"

39 DIEeKTPpUYECKHI TOK B METaJLJIaX, bubnnorexa [JOK
JKUIKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuna toka. JlaGopaTopHas pabora

41 "U3zmepenue u peliynHI;:)OBazne 0.5 Bubmmorexa IOK

| https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNEKTPUUECKOE HATIPSKEHHE.

42 Bonbt™merp. JlabopaTopnas pabora 05 bubmuoteka [IOK
"H3mepeHne u peryimpoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

ConpoTHuBiIeHHE TPOBOAHHKA.
43 Yz[eJII)LHoe COHpOTI/l:I)BJIeI—II[I/Ie bubmorexa HOK
https://m.edsoo.ru/ff0aa738
BelecTBa
JlaboparopHnast pabota
"3aBUCUMOCTB JIEKTPUYECKOTO
44 COIPOTUBIICHUS TPOBOIHUKA OT 1 bubmmoreka [JOK

€ro JUIMHBI, TUIOIIA N
MIOTNIEPEYHOI0 CEYEHUS U
MaTtepuana"

https://m.edsoo.ru/ff0aa738



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

3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma mis bubmmorexa LIOK
P ' A https://m.edsoo.ru/ff0aad4a
y4acTKa Lenu
Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
46 CHUJIbI TOKA, UYIIETO YEPE3 bubmmoreka [JOK
PE3UCTOP, OT COMPOTHBIICHHS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HANpPSHKEHUs Ha
pesucrope"
[TocnenoBarenbHOE U
47 napajuieIbHOE COCTUHEHUS
MIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka
MpaBUJIa CIIOKEHUS HAIIPSKEHUI bubmmoreka [JOK
48
IIPH TOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOpPOB"
JlaGopatopnas pabora "IIpoBepka
IIpaBUJIa JJIs CHJIBI TOKA IIPU bubmmnoreka HOK
49
napasuie;IbHOM COSTUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
P
- 3 aeu;er;nce) 32112111 HaaZIpI/IMe;IeOHI/Ie BuGmorexa [OK
koHa OMa JUIsl pa3TuIHOT!
AP https://m.edsoo.ru/ffOaaf8a
COCTMHEHUS TIPOBOTHUKOB
Pa6
51 3JileI(<)TT aniz:iilfooizza 3aKkoH bubmrorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
Jxoyna-Jlenna
JlaGoparopHas pabota
" PETOPHASL pEbbt bubmuoteka [IOK
52 Omnpenenenue paboOTh U

MOIITHOCTH 3JICKTPUYICCKOTO TOoKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

53

DNEeKTPUYECKUE LIETIH U
MOTPEOUTEINN FICKTPUICCKOM
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ab660

54

ITocTossHHBIC MATHUTEIL, UX
B3aUMO/JICTICTBUE

55

56

VYpoxk-uccienoanue "M3yuenue
MOJIeH MOCTOSTHHBIX MarHuTOB"

MarnutHoe nosie. MarautHoe

noJjie 3eMIIHA U €0 3HaUYEHUE IS
JKA3HU Ha 3emie

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bubmuoreka [{OK
https://m.edsoo.ru/ff0acOba

57

IToaroroBka K KOHTPOJIBHON
pabote mo Teme "DIeKTpUUECKUE
3aps/ibl. 3apsHKEHHBIE TeJla U UX
B3auMoaercTBUA. I10CTOSIHHBIN
AIEKTPUYECKUNA TOK"

bubmuoreka [{OK
https://m.edsoo.ru/ff0abd2c

58

59

Kontponbnas paboTa mo teme
"DneKTpudecKue 3apssl.
3apsKEHHBIE TeJla U UX
B3auMozeucTBuUsA. [10CTOAHHBIN
AJIeKTpruecKuii Tok" /
Bcepocculickas npoBepodHas
paborta

PezepaHblii ypok. Pabora c
TekcTaMu 1o TeMe "[locTossHHbII
AJIeKTpUUYECKUil TOK" /
Bcepoccuiickas npoBepodHas
paborta

bu6nmorexa LIOK
https://m.edsoo.ru/ff0abea8

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



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro ToOka MarHutHoe
10JI€ KaTyIIKHU C TOKOM

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

61

[IpuMeHeHue >IEeKTPOMarHiuToB B
texHuke. JJaboparopuas pabora
"N3yuenue neiicTBUS MarHUTHOTO
I10JIs1 HA POBOJAHUK C TOKOM"

0.5

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

62

63

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
ToKa. Mcnonp3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U Ha
TpaHcnopte. JlaboparopHas
pabota "KonctpyupoBanue u
u3ydyeHue paboTsl
3JIEKTpOABUTATENS "

OmnbrTel @apases. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenna

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

64

Onektporereparop. Crocoos
MTOJTyYEHUS IIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUU

65

[ToaroToBka Kk KOHTPOJIBHOU
pabote no Teme "DiaeKTpUuecKue
U MarduTHbIE SBiIeHUS"

66

KonTponbhas pabota no teme
"DeKTpUYeCKrue U MarHUTHBIC
SIBJICHUS "

but6mmoreka [IOK
https://m.edsoo.ru/ff0ach14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

PesepsHslii ypok. Pabora ¢

bubnunorexa LIOK

67 TCKCTaMIf o TeMe "TertoBeie 1 https://m.edsoo.ru/ff0accse
SIBJICHHS
PesepsHsiii ypok. Pabora ¢
68 TEKCTaMH 110 TeMe "MarHuTHbIe 1
SIBIICHUSA"
OBLIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTHueckue A — o0pasoBaTe/bHbIC
padoThI padoThI pecypcel

1 MexaHnuyeckoe JBUKEHHE. 1

MarepuanbHas TO4Ka
UCTEMa OTCUeTa.
2 STHOCI/ITCHBHOCTB MEXaHUYECKOTO 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad474

JIBUKCHUS

3 PaBHOMEpPHOE ITPAMOJIMHEWHOE 1 Bu6moreka [JOK
IBUDKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBixkenne. CpesiHssi © MTHOBEHHAS 1
CKOPOCTh
IIpssMonuHeiiHOE

5 p:;HoyCKopeHHoe JIBUKCHHE. 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0ad8d4

VYckopenue
CKOpOCTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOT'O ABHKEHUS. 1
I'padux ckopocTu
JlaGopaTtopHnast pabota

7 "OnpeneneHne yCKOpEHus Tena 1 1 bubnuoreka [IOK
IIPU PAaBHOYCKOPEHHOM JIBUKEHUU https://m.edsoo.ru/ff0adb18
M0 HAKJIOHHOM TMJIOCKOCTH"

8 CBo0Ooguoe magenne teir. OIbIT 1

Tlanmunes



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

PaBHOMEpHOE ABMXKEHUE 11O
okpyxHoctu. [lepuon u yacrora

bu6nmoreka [IOK

o obpamienus. JInneiHas u yriaoBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlentpocTpeMHUTENIBHOE YCKOPEHUE
1 ITepssiii 3akoH HetoToHA. BekTop bubmuorexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHozelCTBYOIIAS CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. Bbu6moteka [JOK
Cyrneprno3unus Cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6nmorexa LIOK
3akoHOB HproToHA https://m.edsoo.ru/ff0aeb6c
bu6nmoreka LIOK
15 Cuna ynpyrocti. 3akon I'yka https://m.edscL)E).ru/fanecaZ
16 Pemenue 3amau nmo teme «Cuna
YIPYTOCTH
7| Ormememmemcomoom biGoexa LIOK
HpYKHHED https://m.edsoo.ru/ff0aee28
18 Cuna Tpers bubnuoreka [{OK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo reme «Crita but6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabota
20 "OHpE)IeJIEHI/Ie ioa@@pnmema bubmmorexa LIOK

TPEHHS CKOJIbKEHHS"

https://m.edsoo.ru/ff0af8be



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

21

Pemenue 3agau no reme "3akoHbI
Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

bubnunorexa LIOK
https://m.edsoo.ru/ff0afb8e

22

Cuita TSDKECTH M 3aKOH
BCEMUPHOTO TATOTCHHUS.
YckopeHre cBOOOIHOTO TaIeHUs

bubnunorexa LIOK
https://m.edsoo.ru/ff0af044

23

24

25

VYpok-koupepenius "JIBrkeHne
TEJ BOKPYT I'PaBUTAI[MOHHOTO
nenTpa (CosiHeyHas cucremMa).
lamaktuku"

Pemenue 3amau o teme "Cuna

TSDKECTH 1 3aKOH BCEMHUPHOTO
TATOTEHUS"

HepBa;I KOCMHYCCKaA CKOPOCTh.
HesecomocTs u MEeperpy3Kku

bubmuoreka [IOK
https://m.edsoo.ru/ff0af5f8

bubmuoreka [{OK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuaIbHOW TOUYKH.

AOCOoIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LienTp Tsxectu

bubmmoteka IIOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepuaIbHOW TOUYKH.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpEIUIEHHON OCBIO BpAlllCHUS.
MowmenT cunsl. LienTp Tsxectn

28

Pemenue 3agad mo reme "MoMeHT
cuibl. LlenTtp Tsxect"

but6mmorexa [IOK
https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

[ToaroroBka Kk KOHTPOJIBHOMN

29 pabote 1o Teme "MexaHn4Yeckoe bubmmorexa LIOK
. https://m.edsoo.ru/ff0b0408
nemxenue. Bzaumonenicraue tea"
KonTpomipHas pabota mo Teme
30 "MexI:lHHqGCKcI:e JIBUKCHHE. bubmmorexa LIOK
N https://m.edsoo.ru/ff0b06ec
Bzaumopeiicteue ten"
Nmnynbe Tena. UMnynbe cubl.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubmmoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aWMO/ICHICTBUE

32 Pemenue 3amau nmo teme "3akoH bu6nmoreka LIOK
COXpaHEHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepenus "PeaktuBHoe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

34 Mexanudeckasi paboTa u Bbu6moteka [JOK
MOIITHOCTh https://m.edsoo.ru/ffOb0a84

35 PabGota cuIIBI TSDKECTH, CHITBI bubnunorexa LIOK
YIPYTOCTH M CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
«Omnpenenenue pabOThI CUITBI

36 TPEHMSI IPH PABHOMEPHOM
JBUKEHHUH Teja Mo
TOPU30HTAIBHOM MTOBEPXHOCTH

37 CBs13b DHEPrUM U PabOTHI.

[MoTennmansHas SHEPTUS
38 Kunernueckas sneprusi. Teopema o bu6muoreka [JOK

KMHETUYECKON SHEPrUu

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHMsI SHEPTUU B

39
MEXaHUKe
JlaboparopHas pabota «3ydeHue bubmmoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KoiebarenpHO€E IBUXEHNUE U €T0 bu6nmoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
3 0 .
42 Bizlex}o:g{e;eozzn:g;;ﬂ bubmmorexa LIOK
e ) https://m.edsoo.ru/ffob20f0
Pe3onanc
43 MareMaTH4ecKuil U NPy KUHHBINA
MasiTHUKA
Ypok-uccienoBaHue
«3aBUCUMOCTb TEpHOJIa KOIeOaHHA bu6nmoreka LIOK
44
OT JKECTKOCTHU TPY>KHHBI U MACCHI https://m.edsoo.ru/ff0b197a
rpy3a»
45 [TpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIEOAHUIX
JlaGopaTtopHnast pabota
«Omnpenenenue 4acToThl ¥ epUoa bubmuorexka [JOK
46 .
KoJIeOaHU TPYKHUHHOTO https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBHCHMOCTH NepHoJIa bubmmnoreka HOK
KoJIeOaHUH TPy3a, MOABEIIEHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MacChl TPy3a»
M . CBoif
exaHn4deckue BoJHbL. CBOMCTBA BuGmiorexa [IOK
48 MeXaHUYeCKuX BOJH. [IpomonpHbIe

1 MMOMCPCYHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHuus

"MexaHn4eckue BOJIHBI B TBEPIOM

tene. CelicMuuecKkue BOJIHBI"

50

51

52

3ByK. Pacnipoctpanenue u
OTpaKCHHE 3BYKa

Ypok-uccinenoBanue "Habmonenne

3aBUCUMOCTH BBICOTHI 3BYKa OT
q4acTOTHI"

rpOMKOCTB 3BYKa U BbICOTA TOHA.

AKYyCTHYECKUI pe30HaHC

53

Ypok-koH(pepeHus "YbpTpa3Byk

U nH(pa3ByK B PUPOIE U
TeXHUKe"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
coxpaHeHus. Mexanuyeckue
KoJieOaHus U BOJIHBI"

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

55

56

57

KonTponbHas pabota mo Teme
"3aKOHBI COXpAHEHUS.
MexaHndeckue KoJaeOaHus U
BOJIHBI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOb2abe

58

Ypoxk-koupepennus "llxara
OJICKTPOMAardiuTHBIX BOJIH.
Ucnonp3oBanne

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb2fe6



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

AJIEKTPOMATHUTHBIX BOJIH JJIs
COTOBOM CBs3U"

VYpok-uccnenosanue "M3ydyenue
CBOMCTB SJICKTPOMArdUuTHBIX BOJIH

bubnunoreka LIOK

59 C IIOMOIIBIO MOOHIIBHOI'O https://m.edsoo.ru/ffOb2c6¢c
tenedona"
Pemenue 3amau Ha onpeencHue
60 YaCTOTHI U JJTMHBI
ANEKTPOMATHUTHOUN BOJIHBI
DIIeKTpOMarHuTHas pupoa
61 CBeTa.rEjKOpOCTB CBeTz. goiHOBLIe bubmmorexa LIOK
. https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Hcrounuku cBera.
62 [IpssMonMHEIHOE pacpocTpaHeHNe bubmrorexa LIOK
https://m.edsoo.ru/ff0b3658
ceera. 3atmeHust ConHua u JIyHbl
3aKOH OTpaKeHHS CBETa. 3epKaia.
63 PemeHHZpsa)Iaq Ha anMeHerl)me bubmmorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomnenune cBeta. 3akoH bubmmnoreka HOK
HPEJIOMJICHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcronb30BaHre MOJTHOTO bubnuoreka [{OK
65
BHYTPEHHETO OTPaKEHHS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopartopHas paboTa
66 "HccnenoBaHue 3aBUCUMOCTH yTiia

MMPEJIOMJICHUSA CBETOBOI'O Jiyda OT



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

yrila ajeHusl Ha TPaHule "BO3IyX-

CTCKJIO

Ypok-koHpepeHuus
"M cronp30BaHue IOIHOTO

67 BHYTPEHHET0 OTPAKECHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS
CBsI3b"
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI buomorexa LIOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoenune n3o0pakxeHui B bubnnorexa [JOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnast pabota
70 "Onpenenenue HOKyCHOTO bubmuoreka [{OK
PacCTOSHUSA U ONTHYECKON CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei JTuH3bI"
Ypoxk-koHpepennus "Ontuyeckue bubmuorexa [IOK
71
JIMH30BbBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 ['na3 xak ontuyeckas cucrema. bubnuoreka [{OK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-koHdpepenuus "JlepexTs
3peHus. Kak coxpanurts 3peHue"
Pasnoxenue 6enoro csera B
74 criektp. OnbiTel HproTOHA. bubmuoreka [JOK
CrnosxeHure CIeKTPaTbHBIX IIBETOB. https://m.edsoo.ru/ffOc0f4c
Hucnepcus ceera
JlaGopaTtopHnas pabota "OMBITHI 11O BuGmiorexa [IOK
75 paslioxKeHuto 0eIoro CBeTa B

CIICKTP U BOCIIPUATHUIO LIBETA

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

MPEIMETOB MPU MX HAOIIOICHUN
4yepe3 1BETOBbIE GUILTPHI"

VYpok-nipaktukyM "BoiaHoBbIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTephepeHys u audpaxus’”
77 OmneiTer Pesepdopna u bubmuorexa [JOK
IUTaHeTapHast MOJIENb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Mozens atoma
bopa
Wcnyckanue u mor HU
79 aTZI\Z]:MflKBZHTL: JJIII(/)IEIeeI‘?IqaeT:I]ZeTa bubmorexa LIOK
https://m.edsoo.ru/ff0c144c
CIEKTPBI
Ypok-npaktukym "Habmronenue bubnnorexa [JOK
80
CIIEKTPOB HCITyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUOBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenune aToMHOTO sipa. bubnuoreka [IOK
HyknonHast Mmozesb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALCHUS. bubmuoreka [IOK
H3oTorsr https://m.edsoo.ru/ff0clal4
84 Pemienne 3amaq mo teme: bu6nunorexa LIOK
"PagroakTHBHBIC MTPEeBpaIIeHUs" https://m.edsoo.ru/ffO0clb4a
85 [Tepuon momypacmaga
YPOK-KOH(epeHI bubmuoreka [{OK
86 "PannoakTHBHBIE U3TyUEHUS B

pupoJie, MeIUlIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

Snepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsA0BOrO U
MacCOBOT'O YHCET

bubnunorexa LIOK
https://m.edsoo.ru/ffOc1c58

88

89

90

DHeprust CBA3M aTOMHBIX sJIED.
CBs13b Macchl U SJHEPTUU

Pemenue 3anau no treme "AnepHeie
peakuun"
Peakiiuu cuHTE3a M IETICHUS SIEP.

Uctounuku sueprun CosHia u
3BE3]

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

bubnuoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koHpepenmus "SAnepuas
sHepreTuka. JlercTBus
paZMOaKTUBHBIX U3ITyUYEHUN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme
"DJIeKTPOMarHuTHOE TIOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBBIC siBIEHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabora no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanrtoBbie siBneHus"

94

95

[ToBTOpeHme, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"BzanMopaencTBue Tem"

[ToBTOpenue, o6oOIIeHNE.
Pemienue pacueTHBIX 1

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572



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

Ka4eCTBEHHEIX 3a/7a4 10 TEME
"TemnoBbie npouecch”

[ToBTOpenue, o6oOIICHNKE.

96 Pewenne pacyeTHbIX U 1 Bu6muoteka [JOK
KauyeCTBEHHBIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBuraresnei"
[ToBTOpEeHME, 000OIICHHE.
97 Pewenne pacyeTHbIX U 1 Bbu6muoteka [JOK
KaueCTBEHHBIX 3a/1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTtaHOBOK"
IToBTOpEHME, 000OIIIEHHE.
98 .Ha60p1:TOpHLIe pa6H(iTBI o Kypcy 1 1 bubmroreia LIOK
https://m.edsoo.ru/ff0c2c52
"CBeroBbIc sABJICHUS"
IToBTOpenue, 0606mmeHue. Pabora
99 c TechaMH n,o TeM:l"3aKOHBI 1 bubmmorexa LIOK
Y https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
IToBTOpenue, o6o6meHne. Pabora
100 c TechaMH n’o TeM;H"KOJ'ICGaHI/ISI u 1 bubamorexa LOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpCEHN HHE.
101 c :eK((:)faeMH iOOfSE?fCBZTS:EZTa 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTOpenue, o6o0menue. Pabora
102 ¢ TekctaMu o TeMe "KBaHTOBasg u 1
snepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME



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

MMPOBEPSIEMBIE ITIPEJMETHBIE PE3YJbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOI TPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yjabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCII0JIb30BATh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SBJICHUC

pacrio3HaBaTh NPOSIBIEHUE H3YUEHHBIX (HU3UUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

14

1.5

OINMCHIBATh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIONIb3Ysl (PU3UYECKHE BEJIUYUHBI, MPU OMNHMCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICH MCIIOJB3YEMbIX BEIUYMH, HX
0003HAUEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh
(GopMysBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIUYHHY C
JIPYTMMH BETMYUHAMU, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEM

(I)I/I3I/ILIGCKI/IX BCINYHNH

XapaKTCPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IC SABJICHUA U IMPOLICCCHI,
HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IPU O3TOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alnucChIiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3NYECKHE SBJICHUS, POILIECCHI U CBOWCTBA Tell, B TOM
4ylucllie M B KOHTEKCTE CHUTyaluill MpakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYecKkux IaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (DM3UYECKUX SBICHUH, (U3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU

1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONb3Ys 3aKOHBI U

(dbopMynbl, cBsi3bIBatolMEe (U3MUECKHE BEJIMYUHBI: HAa OCHOBE




aHaJin3a  yCJIOBUA 3agadun 3allMCbIBATh KpaTKoeC YCJIOBHC,
IIOACTAaBJIATH q)I/ISI/ILIeCKI/Ie BCJIIMYHUHBI B (bOpMy.TIBI H IPOBOAUTH
pvaéTm, HaxoAuTh CIHpPaBOYHBIC JAaHHBIC, HGOGXOI[I/IMBIG JUIA
peICHUA 3aJa4, OLICHNBAThb PEAINCTUYIHOCTD HOHy‘lCHHOﬁ

(hU3HYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(u3MYeCKUX METOAOB, B ONHCAHUM HCCJIEIOBAHUS BBIIEIATH
MpoBepsieMoe  MpEeAnoyioxkeHue  (rumoresy),  pasiauyarb U
HMHTEPIPETUPOBATH IOJYUYCHHBIN pe3ylbTaT, HAXOAUTh OIIMOKU B

XOJ¢ OIlbITa, A€JaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
¢u3nueckux  CBOWCTB  Tel:  (POpMYyIMpOBaTh  MpOBEpsieMbIe
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3aIlMChIBATh X0/ OIIbITa U (I)OpMyHI/IpOBaTB BBIBOJbI

BBIIIOJIHATD NPSAMbBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
UG POBBIX MPUOOPOB, 3AMKUCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJJaHHOI a0COIOTHOM MOTPELIHOCTH U3MEPEHUI

MPOBOJIUTH  HMCCJICIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3HUUECKOI
BEJIMYMHBI OT JPYrOMl C MCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBATh B IJIAHUPOBAHMM YYEOHOTO HCCIIEAOBAaHUS, COOMpATh
YCTAHOBKY M BBINOJHATh HM3MEPEHMS, CIEeNys IPEMIOKEHHOMY
maaHy, (UKCUPOBATh pPE3yibTaThl TOJYYCHHOM 3aBUCHMOCTH
(U3MYECKUX BEIUYUH B BUJAE MPEATOKEHHBIX TaOIUI U TPapuKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MCEPCHHA Q)HSI/I‘IQCKI/IX BCJIIMYHH, CICOYys
HPCHHOX(CHHOﬁ HHCTPYKIHU: IIpru  BBIIIOJIHCHUU H3MCpCHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,Z[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000pYyI0BAaHUEM

1.14

yKa3plBaTh IMPUHLUIBI JACUCTBUS NPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, XapakTE€pU30BaTh IPUHLHUIBI JCHCTBUS W3YyYECHHBIX
npUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBIO UX ONMCAHMS,
UCTOJB3ysd 3HAaHUS O CBOWCTBAaX (DU3MYECKHX SBICHUH H

HE0OXOoaUMBbIe (PU3NUECKHE 3aKOHBI M 3AKOHOMEPHOCTH




1.15

1.16

1.17

1.18

NPUBOAMUTH TpUMEpPHl (HAXOOUTh HHGOPMAIMIO O MPHUMEPax)
NPaKTHYECKOrO  HUCIOJIB30BaHUS  (U3MYECKUMX  3HAHUH B
MOBCETHEBHON KM3HU i1 OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHYECKUMH yCTPOMCTBaMH,
COXpAaHEHHs 3/0pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHYECKOTO

MOBE/ICHUS B OKpY XKalolIe cpene

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(GOpMaluu B cetu MHTepHET B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUN U MyTEM CpPaBHEHHS Pa3IMYHBIX UCTOYHHKOB
BBICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUUBOM HITU

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCII0JIb30BaTh npu BBIIIOJIHCHU U yueOHBIX 3alaHui
HAYYHOMOIYJISIPHYIO ~ JIUTEPATypy  (U3HYECKOTO  CONEpIKaHHMS,
CIIpaBOYHBIE MaTEpHUallbl, pecypcbl cetdu MHTepHeTr, Bianerhb
puEéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OpMAaLIUY U3 OJHOM 3HAKOBOU CUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIUYHO JIeNaTh KpaTKue COOOIIEeHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAaHUMN, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh W3yUYEHHBIN MOHATUHHBIN ammapar Kypca

(U3HKH, COPOBOKIATh BHICTYIIJIEHUE MPE3EHTALue

1.19

8 KJIACC

MpU  BBIIOJHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUM
pacmpenenaTb OO0S3aHHOCTH B TPYIINE B COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEMCTBUI, aJeKBaTHO OIIEHMBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYMIIBL, BBICTPaNBaTh KOMMYHUKATUBHOE

B3aUMOJICIICTBUE, YUNTHIBASI MHEHHE OKPY KAFOIIUX

Kon
NpoBepPsieMoOro
pe3yJjabTaTa

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HUCIIOJB30BAaTh ITOHATHUA




1.2

13

pas3iiniaTh ABJICHHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bHSI/I‘ICCKOC SBJICHUC

pacrno3HaBaTh MPOSBIEHUE M3YUYEHHBIX (PU3MUECKHX SBJICHUNA B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 3a7auy B Y4EOHYIO, BbIIEIATh

CYLIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

14

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHA,
UCHONb3yd (PU3MUYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIIBHO
TPaKTOBaTh  (U3NYECKUH  CMBICT  HCIOJB3YEMBIX  BEJIHYHH,
00O3HaYeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMyTBl, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIUYHUHY C
JPYTUMH BEJIMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMIUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U TPOIECCHI,
HCIOJIb3ySl M3YYEHHbIC 3aKOHbI, IIPU OTOM JaBaTb CJIOBECHYIO
GbopMyJIHPOBKY 3aKOHa © 3alUCBhIBATh €ro MaTeMaTHYECKOE

BBIPDAKCHUC

OO0BACHATH (PU3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalud IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux miaroB ¢ mMomoubio 1 — 2 M3y4eHHBIX CBOWCTBA

(bu3nYecKuX SIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a4auu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIME (U3UYECKHUE BEIWYMHBI: Ha OCHOBE
aHallM3a yCJIOBHUs 3a/a4M 3allMChIBATh KPAaTKOE YCIIOBUE, BBIABIIATH
HE/IOCTAaTOK JAaHHBIX JUIS pelIeHHs 3a/aud, BBIOMpATh 3aKOHBI U
(dbopMyIbl, HeOOXOIUMBIE AJisi €€ pellleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh MOJYYEHHOE 3HaueHHEe (U3NYECKOH BEIMYUHBI C

U3BECTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh HMpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU
(U3NYECKUX METO/OB, HCIIONB3Ysl OIUCAHHWE HCCIECIOBaHMS,
BBIIEIIATH IPOBEPAEMOE NIPEAIIONIOKEHUE, OLICHUBATh IIPAaBUIBLHOCTH

nopsaaka ImpoBCACHHUA UCCIICA0BAHUA, NCTIATh BHIBO/bL

1.9

OpOBOAWUTL OIBITHEL 10 HaGJHO,Z[eHI/IIO q)HSI/I‘IeCKI/IX SIBJICHUN WIIHN

(bU3MYecCKuX  CBOMCTB  Teln:  (HOpMyIHpOBaTH  MPOBEPSIEMBIC




1.10

NPENoJI0KEeHUsI, CcOoOUpaTh YCTAHOBKY U3  MPEAJIOKEHHOTO

O60py,I[OBaHI/I$I, OIIMCBIBATHh X0/ OIIbITa U (l)OpMy.]'II/IpOBaTL BBIBOJbI

BBITIOJIHATH MPSIMBIE M3MEPEHUSI C HCIIOJIb30BAHHEM AaHaJIOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3WYECKUX BEIUYHMH, CPaBHUBATH
pe3yapTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOM  aOCOIMIOTHOM

MOrPELMTHOCTH

1.11

1.12

MPOBOJUTH MCCIIEOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYIrOM C HCIOJB30BAHUEM IPSAMBIX H3MEPEHUM:
IUIAaHUPOBATh HCCIIEOBAaHUE, COOMpPATh YCTAaHOBKY M BBIIOJHATH
U3MEpEHUs, cleqysd MpeAJoXKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl MOJTYYCHHOW 3aBUCUMOCTH B BUJIE€ TaOJHUIl U TPpadUKOB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCICAOBAHNA

IIPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaThb ~ WM3MEpPEHHUs,  coOupaThb  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJI€Qys MPENJIOKEHHONM WHCTPYKLMH, U BBIYHUCIATH

3HAa4YCHUC BCIINYNHBI

1.13

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MPUHLUIIBI JIEHCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOW HAa HMX OIMCAHMS, HCIOJIB3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA U H3MEPUTETIbHBIC
HpI/I60pI)I 10 CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
ANEKTPUYECKUX IIeTel C TMOCIeAOBAaTeIbHBIM U TMapallieIbHBIM
COCIMHEHUEM DJIEMEHTOB, pa3jnyas yCJIOBHBIE O0O3HAYCHUS
AJIEMEHTOB JIEKTPUYECKHX IeTeH

MPUBOJUTh TpUMEpHl (HaXOAWTh HWH(MOpPMALUIO O TpHUMEpax)
IMPAKTUYICCKOT' O HUCITIOJIB30BAHUA (1)I/ISI/I‘I€CKI/IX 3HaHUU B
MOBCETHEBHON JKM3HHM JUIs oOecredeHuss Oe30MacHOCTH MpHU
oOpamieHun ¢ TpuOOpaMH H TEXHUYECKHUMHU yCTPOWCTBAMH,
COXPAaHEHHUS 3[0OPOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEICHUS B OKPY’KAIOILIEH cpefie

1.17

OCYIIECTBIIAITh MOUCK HMH(OpManMM (U3NYECKOTO COJEp>KaHUS B

cetu IHTEpHET, HA OCHOBE UMEIOLIUXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOIMOJIHUTCIBbHBIX HCTOYHHMKOB BbIACIATH I/IH(l)OpMaL[I/IIO, KOTOpasa

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBITH HG,Z[OCTOBCpHOI;'I

UCIOJb30BATh IIPU BBHINOJIHEHUH YYEeOHBIX 33JaHUN Hay4yHO-
MOMYJIIPHYIO JINTEPaTypy (PU3HUECKOTO COJEpiKaHUsl, CIIPABOYHBIC
MaTepuaibl, pecypcsl cetu VHTepHeT; BiaaeTe npuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

cO3/aBaTb COOCTBEHHbIE NHCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MUECKOTO COAEepKaHUS, B TOM YUCJE MyOJIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOM UII UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BAaTh M3YUYECHHBIA IMOHATUWHBIN amnmapar

Kypca (pU3UKH, CONPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

9 KJIACC

IIPY BBINOJIHEHUN YY€OHBIX IPOEKTOB U UCCIIEOBAaHUHN (PU3HUECKUX
IIPOLIECCOB pacIpeslesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMHM 33Ja4aMM, CIECIAWTHh 3a BBIOJIHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JESATEIbHOCTb TPYIIIbl, BbICTPAaUBaTh
KOMMYHHMKAaTUBHOE  B3aUMOJEWCTBUE, MPOSBIAS  TOTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NMpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCII0JIB30BAaTh N3YUCHHBIC ITIOHATUA

1.2

1.3

pasiinvdaTth ABJIICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC

pacro3HaBaTh MpPOSBIEHUE W3YUYEHHBIX (PU3MUECKHX SBICHUNH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NUECKUe SIBICHHUS B IPUPOJE,
MIPH 3TOM NEPEBOAUTD NMPAKTUUECKYIO 337auy B Y4EOHYIO, BbIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKN) PUINISCKUX SIBICHUI

14

OIMUCBIBATL H3YYCHHBIC CBOMCTBA TElI U (1)I/I3I/I‘IGCKI/IG SABJICHUA,

HCIIOJIB3YA (bHSPI‘ICCKI/Ie BCJINMYWHBI, IIPH OIIHCAHUU IIPABUIBHO




TPaKTOBaThb  (U3MYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
00O3HAUeHUsT M eIUHHMLBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(bopMyTBl, CBS3BIBAIOLINE JaHHYI (U3UYECKYI0 BEIUYHUHY C
JPYTUMH BEJIMYMHAMM, CTPOUTH IPa(UKU N3yUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIUYUH

1.5

1.6

1.7

1.8

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIIONIb3Ysl M3y4YEHHBbIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GopMyIHpPOBKY 3aKOHa H 3alUCHIBAaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

OO0BSACHATH (hM3HUECKUE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IIPUUMHHO-CIICICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOTUYECKHX IIaroB ¢ MOMOIILI0 2 — 3 M3yYeHHBIX CBOHCTBA

(1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTHU

pemiats pacué€THble 3a7auyu (omuparonyecs Ha cucremy u3 2 — 3
ypaBHEHUI), WCIONB3ys] 3aKOHBI © (OPMYJBI, CBS3BIBAIOLINC
¢u3nuecKkre BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WU
M30BITOYHBIE IaHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOIMMbIE
JUTSL PEIIeHUs], IPOBOJANTH PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAUCHUSA (I)I/I3I/I‘ICCKOI\/’I BCIIMYNHBI

pacro3HaBaTh IMpOOJEMbI, KOTOPbIE MOXKHO PELIUTh IMpPU IOMOIIU
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl ONIMCAHUE UCCIIEIOBAHMSI, BBIICIIATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSAIKA
IIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBbIBOJbI, HHTEPIPETUPOBATH

pe3ysbTaThl HAOIIOJICHHI U OTTBITOB

1.9

1.10

MPOBOJMTH ONBITHI M0 HAOTIOACHHUIO (PU3NICCKUX SBICHUN HITH
(bU3MUECKUX CBOMCTB TeIl: CAMOCTOATEIHHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO HabOpa 00OpYyAOBaHMS, ONMMUCHIBATH XOJ OMBITA U €T0

pe3yabTaThl, GOPMYITUPOBATH BBIBOBI

MPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPSMBIX H3MEpPEHU,
OIpeIeTisisl CpeHee 3HauYeHHe H3MepseMoil BenuuuHbl (PokycHoe
paccrosiHue coOuparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoda

U3MEPEeHUS (M3MEPUTEIHHOTO MpUOopa)




1.11

IpOBOAUTL UCCIICAOBAHUC 3aBHUCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCJIMYHUH C
UCTIOJIB30BaHUEM MIPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTY4YEHHOH 3aBUCHMOCTH (DU3NYECKUX BEIMYUH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBATh ~ WM3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJHATh M3MEPEHUS, CIEAysS MPEII0KEHHON
WHCTPYKUMHU, BBIYMCIATH 3HAYCHUE BEJIMYMHBI U aHAIU3UPOBATH
MOJyYEHHBbIE pe3yJIbTaThl € Y4YETOM 3aJaHHOM MOTPEIIHOCTH

HU3MEpEHUI

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

1.15

1.16

1.17

pa3nuyaTtb OCHOBHBIC MPU3HAKK M3YUYCHHBIX (DU3NYECKUX MOJETICH:
MaTepuajibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYEUHBIH
HCTOYHMK CBETA, Jy4, TOHKAas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKJIOHHAs MOACIIb aTOMHOTI'O Apa

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHMS, HCIOJIB3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

HCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHBIE PUCYHKHM M3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIIEHUH YUeOHO-TIPAKTUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOEHUS N300pakKEHU B IIIOCKOM
3epKaie ¥ cobuparomeit TmH3e

NPUBOAUTH TpUMEpPHl (HAXOOUTh HWHGPOPMALMIO O MPUMEPAX)
MPAKTUYECKOIO  HCIOJIb30BaHMUS ~ (U3MYECKUMX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus Oe30MacHOCTH IpH
oOpamieHun ¢ npubopaMHd UM TEXHHYECKUMH YCTpONCTBaMH,
COXpaHEHHs 370pPOBbS U COONIOACHUS HOPM SKOJIOTUYECKOTO

MOBEICHUS B OKPY’KaIOILIEH cpeie

1.18

OCYILECTBIIATh NOUCK HMH(pOpMAIMK (PU3HMUECKOrO COAEpKaHHUsS B
cetu VIHTEpHET, CaMOCTOSATENBbHO (hOPMYIUPYs TOUCKOBBIN 3ampoc,

HaXOOUTh IMYyTH OMNpEAENEHUS JIOCTOBEPHOCTH  IOITYYEHHOMH




1.19

1.20

1.21

nH(OpPMAIIMA HA OCHOBE MMEIONIUXCS 3HAHUW U JTOTIOJHUTEIHHBIX

HMCTOYHHKOB

UCIOJb30BATh IIPU BBHINOJIHEHUH YYEeOHBIX 33JaHUN Hay4HO-
MOMYJIIPHYIO JINTEPaTypy (PU3HUECKOTO COJEpiKaHUsl, CIIPABOYHBIC
MaTepuaibl, pecypcsl cetu VHTepHeT; BiaaeTe npuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITIH U3 OJTHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE NMUCHMEHHBbIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJlepKaHusl, MyOJIUYHO MPEJICTABIATh PE3YIbTAaThl IPOSKTHON WU
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh M3YYEHHBIH TOHSATUHHBIA ammapar H3y4aeMoro
pasznena (PU3MKKH U COMPOBOXKAATH BHICTYIUICHUE IPE3EHTAllUEH C

y‘IéTOM 0COOEHHOCTEH AyJJUTOPpHUHU CBEPCTHUKOB

MIPH BBIMOJIHEHUU YYEOHBIX TPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIIBI, BBICTPAaUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon Kon

1.1

1.2

pasjiena 3JIEMEHTA
®U3UKA U EE POJIb B TIO3HAHUU OKPYXAIOILET'O MHUPA

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

®dusuka — Hayka O mpupoje. SBiIeHHS NPUPOABI.
@usznueckue SBICHUS: MEXaHUYECKHE, TEILIOBBIE,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

®dusnyeckue BenuuuHbl. M3mepeHue (uzHuUEcKUX
BenuunH. ®Pusnyeckue 1npubopsl. I[lorpemHocTs

U3MepeHnuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrecTBeHHOHAY4HBI METOA MMO3HAHUSA: HAOJIIOACHUE,
IIOCTAaHOBKA Hay4YHOI'O BOIPOCA, BBIABH)KEHHUE TUIIOTES,
HKCIIEPUMEHT MO0 IMPOBEpPKE THUIOTE3, OOBSICHEHUE

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

[TpakTryeckue paboOTHI:

#H#HPar###l13mepenne pacCTOSTHUN.
#i#Par#Ht#l13MepeHne 00bEMa JKUIKOCTH M TBEPIOTO
Tena.

H##HPar##H#Onpeenenre pa3MepoB MajbIX TeN.
#HPar###lI3Mepenue TemmepaTypel IpH  TTOMOILIU

KUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPbI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

2.1

#H#HPar###CTtpoeHnne BelIecTBa: aTOMBI M MOJICKYJIHI,
ux pasMepbl. ONBITHI, TOKA3bIBAIOIINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#i#HPar#HHt][Bmokenne  dactuiy  BemiecTBa.  CBS3b
CKOPOCTH JBWXXEHHUS YacTULl C TeMIepaTypoil.

BbpoynoBckoe nmxenue, nuddysus

2.3

B3anmopeiicTBre 4acTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHC




HiHPar### ArperaTHble COCTOSIHUS BEILIECTBA:

CTPOCHHE rasos, KHIKOCTEN H TBEPIBIX
24 (kpucTauIMyeckux) Tel.  B3auMocBsizb  Mexay
CBOMCTBAaMHM  BEIIECTB B  Pa3HBIX  arperaTHhIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BO/IbI
[TpakTuyeckue paboOTHI:
#H##Par###OneHka tuaMerpa aToMa METOZI0M PSIIOB (C
UCTIOJIb30BaHueM (otorpaduii).
2.6 HH#HPar###ONeITBI 10 HAOMIOAEHUIO  TEINIOBOIO

pacIIMpEeHHs Ta30B.
HHHPar###0ONbITEl 110 OOHAPYKEHHUIO JEHCTBHS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUJKEHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBM)KEHHE
#i#HPar##Cropoctb.  CpenHsisl  CKOpPOCTh  IpHU
3.2 HEPaBHOMEPHOM JIBM)KEHHMH. Pacuér myTH U BpeMeHH
JIBIDKCHUS
SBnenue uHepuuu. 3akoH MHepuuu. B3anmoneiicTBue
3.3 TeJ KaK NPUYMHA U3MEHEHHSI CKOPOCTH JIBHYKEHUS TEIL.
Macca kak Mepa UHEpPTHOCTH Teja
34 #i#Part##InotHocTh BemiecTBa. CBs3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BEMa BeIlecTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEI
36 Cuna ynpyrocty u 3akoH I'yka. M3mepeHue cuisl ¢
' MOMOIIbIO JMHAMOMETpA
37 Hi#HPar###SIBnenue Tarorenust U cuna Tsbkectu. Cuna
' TSKECTH Ha Jpyrux miaHerax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' Tpenue B Ipupoe U TEXHUKE
3.9 #HH#HParf##Cro)keHne Cwl, HaIpaBJICHHBIX IO OAHOMN
' npsMoid. PaBHOIEHCTBYIOIIIAS CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBHKEHUS
(wrapuka B JKUAKOCTH, MOJEIH  3IIEKTPUUYECKOrO
aBToMOOWIsE W Tak ganee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXKEHHA Opycka WIM IIapuka 110
HAKJIOHHOM IulocKocTH. OrmpeneneHue IUIOTHOCTU
TBEépIoro  Tema.  OmbITHl,  JEMOHCTPHUPYOIIUE
3aBUCUMOCTh PacTsDKeHUs (nedopMmarvin) npyKUHbI OT
HOPUIOKEHHOW cuibl. ONBITHL, JAEMOHCTPUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHMSI CKOJIbKEHMSI OT Beca Tela U

XapaKTepa COIMPHUKACArOIUXCs HOBerHOCTeﬁ

dusnuecKkue BICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, ITOAIIUITHUKHN

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

JaBnenue TBEpmoro Tena. CrocoObl yMEHBIIEHUS U
YBEJIMUYEHUS AABJICHUS

I[aBJ'IeHI/Ie rasa. 3aBHUCHUMOCTh JaBJICHHUA Ta3a OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHHUA TBép)]I)IMI/I TCJIaMU, XUAKOCTAMHU U

razami. 3akoH Ilackams. [IlHeBMaTHUEeCKHE MAIIIMHEI

3aBUCHUMOCTh JABJICHUS OJKUAKOCTU OT TIyOWHBI.
[MuapocraTudeckuit napajiokc. CoobOmaromuecs

COCybI. FI/IIIp ABJIMYCCKNEC MCXaHHU3MbI

Atmocepa 3emnu U arMocepHOe JIaBJICHHE.
[IpyunHBl CyHIECTBOBAHMSI BO3AYLIHOW 00OJIOYKHU
3emuu. OnpiT Toppuyennu. 3aBUCUMOCTh
aTMoc(epHOro naBl€HUS OT BBICOTHI HaJ YPOBHEM
Mopsi

Nsmepenne armocheprnoro nasnenus. [Ipubopsr s

U3MEepeHusi aTMOC(EepHOro 1aBICHHUs

4.7

JleficTBHe KMAKOCTH W ra3a Ha IOTPYKEHHOE B HHUX
Teno. BeiTamkuBaromas (apxumenoBa) cuiia. 3aKOH

Apxumena




4.8

[InmaBanue Ten. Bo3ayxorninaBanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Tela B BOJIE OT
00béMa TOrpYXKEHHOW B IKHIKOCTh 4YacTH Tela.
OnpeneneHre BBITAIKMBAIOIIECH CHUJIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpyxkéHHoe B KuAkocTb. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIICH
Ha TEII0 B JKUIAKOCTH, OT Macchl Tella. OIBITHI,
JIEMOHCTPHUPYIOLLIME 3aBUCUMOCTh  BBITAJIKHUBAKOLICH
CUJIBI, IEHCTBYIOIIEN Ha TEJIO B )KUJKOCTH, OT 00BbEMA
MOTPY>KEHHOM B AKUIKOCTh YACTH Te€Jla U OT IVIOTHOCTH
xkuakoctd.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMpPOBAHHE JIOJKM U  ompeneieHue  eé

rPy30MO0ABEMHOCTH

4.10

du3nyeckue SABJIICHUA B mpupoac: BIIMAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKHUBOM OpraHu3M,

TJIaBaHue PhIO

411

TexHuueckue ycTpoicTBa: CcOOOMIAOIIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJAA, THUAPABINYECKUHN IIpeEcC,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBON HAcocC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas padbora

5.2 Mexanudueckas MOIIHOCTh

- [TpocTele MeXaHW3MBI: pbIYar, OJOK, HaKJIOHHAs

' MI0CKOCTh. [IpaBuiio paBHOBecHs phlyara

54 [TpumeHeHue TpaBuia PaBHOBECHUS pbldara K OJI0OKy
«3omoroe  mpaBwio»  MmexaHuku. Koaddunuent

55 MOJIC3HOT0  JEWCTBUS  MEXaHHU3MOB. [TpocTsie
MEXaHHU3MBI B OBITY W TEXHHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN

5.7 Kunerudeckas sHeprus

58 [Tonnas mexaHuyeckasi SHeprus. 3aKOH U3MEHEHUS U

COXPAaHCHUSA MEXaHH4YeCKOH SHCPTIUU




5.9

5.10

[TpakTuyeckue paboOTHI:

###Par###Onpenenenrne pabOThl CUJIBI TPEHUS TIPH
PaBHOMEPHOM JIBI)KEHUU Te€jJa IO TOPU30HTAIbHOU
NOBEpXHOCTU. [ccnenoBanue ycClnoBHH paBHOBECUS
ppraara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

HBy‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHUJeCKOM OHEPIrun

du3nyeckue SBICHHUSI B nmpupoac: pbdaru B TEJIC

YCJIOBCKA

5.11

8 KIIACC

Kox Kon
pasnena JIeMeHTa

TexHuueckue yCTpOMCTBA: pblUar, MNOABUKHBIA U
HEMOJIBWKHBIN OJIOKU, HAKJIIOHHAS TNIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

6.1

TEIUUIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETHYECKON
TEOPUM CTPOCHMs BemiecTBa. Macca M pa3Mmepsl
MoJiekyd. OmbIThl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKynﬂpHOKHHCTquCKOﬁ TECOpHUHn

6.2

Mogenun TBEPHOro, IKUAKOIO M razoo0pa3HOro
coctosiHu# BemiecTBa. Kpucrannmueckue u amopdHbie

TCJ1a

6.3

6.4

OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TET
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopun

CMayuBaHue 1 KalmWJISIPHBIC ABJICHUA

6.5

TennoBoe pacmIMpeHne U cxKaTHe

6.6

Temneparypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




BuyTtpeHHss DHEPIUsl. CrniocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPIICHHE
paboThI
6.8 Bunsl TEIJIoNepe auu: TEIJIONPOBOJHOCTb,
' KOHBEKLUS, N3JITy4YCHUE
KomnyectBO  Temnorel. YaenbHas — TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InaBieHne W  OTBEpPAEBAHHE  KPUCTAJUIMUECKUX
. BEILECTB. Y JeNbHAas TEIUI0Ta IIJIaBICHUS
[TapooOpa3oBanue u  KoHAeHcanus. Vcmapenue.
6.12 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxHocTh BO3tyxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIIOTa CrOPaHUs
[Tpunmuner  pabotel  TemioBbix aBurateneid  KITJ
6.15 TEIUIOBOTO JBUTaTeNsl. TerioBble ABUTAaTeNH U 3allluTa
OKPYXaIoIIe Cpeasbl
3aKOH COXpaHEHHs M TpEeBpallleHuss HHEPruu B
6.16
TEIUIOBBIX Ipolieccax
[TpakTuyeckue paboOTHI:
HHHPar###0ONBITEl 110 OOHAPY)KEHUIO NIEUCTBUS CHUI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#HH#HParf##ONBITEL IO  BBIPALMBAHUIO  KPUCTAJIJIOB
6.17 IIOBapEHHO COM MM caxapa.

HH#HPar###OneITel 110 HAONIONEHHIO  TEMJIOBOTO
pacIIupeHHsI Ta30B, )KUIKOCTCH U TBEPIBIX TEIL.
Hi#HPar#Ht#OnpeneneHue 1aBjaeHus Bo3ayxa B OamioHe

HIIpULA.




HH#HPar###ONBITB, NEMOHCTPUPYIOLIME 3aBUCHUMOCTh
JaBJICHUSI BO3[yXa OT ero o0béMa U HarpeBaHUs WU
OXJIQKICHHUSI.

#i#HPar## IpoBepka TUIIOTE3bI JUHEWHON
3aBUCHUMOCTH  JUTMHBI ~ CTOJNOWKA  KHJIKOCTH B
TEPMOMETPUUYECKOIl TpyOKe OT TeMIleparyphl.
##Par###Habmonenne  M3MEHEHHST  BHYTPCHHEH
SHEPruM Tella B pe3yJsibTaTe TEIUIonepeaadn U padoTh
BHEITHUX CHIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJIOTHOU U TOpsiueld BOJBI.
#HHPar###Onpenenenne KOJIMYECTBA TEIJIOTHI,
MOJIyYEHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METATTMYECKUM LUIUHAPOM.

##HPar###Onpenenenue  yaenbHOM — TEIUIOEMKOCTH
BEIIIECTBA.

#H##Par###ccnenoBanue mpoliecca uCrapeHusl.
##Par###OnpeneneHrie OTHOCUTEIBHOM BIAXHOCTH
BO3/1yXa.

#HHPar###Onpenenenne yAeIbHOU TETIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: TMOBEPXHOCTHOE
HATsDKEHWE W KalWUAPHBIE SBICHHS B TPUPOJE,
KPHUCTaJTBI B IPUpOJIE, M3mydeHue CoiHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHCA, CHCIa.

TexHUuecKue yCTPOMCTBA: KamWIUISAPbl, NPUMEPHI
MCII0JIb30BaHUs KPUCTAJIJIOB, KUAKOCTHBIM TEPMOMETD,
JTaT4YUK TeMIepaTyphl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHW A

7.1

Onextpuzanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3auMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa

7.2 (3aBHCUMOCTh CUJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEKIY TeJIaMu)
DJIEKTPUYECKOE noJie. Hanpspoxkéanocts

7.3 anekTpuyeckoro mois. IlpuHnun — cyneprno3unuu
AIIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsioB. DJIEMEHTAPHBIN

7.4 anexkTpuueckuit 3apsaa. Ctpoenue atoma. [IpoBogHuku
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEeHHsI SJEKTPUUECKOTO 3apsiia

- DNEeKTpUYeCKUii  TOK.  YCIOBHS  CyIIECTBOBaHUS

' AIIEKTPUYECKOTO TOKA. MICTOUHHKYU MOCTOSITHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSAX U Ta3ax

. Onektpuueckass nenb. Cuna Toka. DIJIEKTPHUUECKOE

' HaIpsiKEHUe
29 ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHoe
' CONPOTHUBIICHHUE BEILIECTBA

7.10 3akon OMa 11 y4acTKa 1enu
[TocnenoBarenbHOE W THApajuIEIbHOE  COEIMHEHHUE

7.11
MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoyins — Jlenna

213 DNEeKTpUYeCKHe IeNu U MOTPEOUTENH SIEKTPUUECKOM

. sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocTostHHBIE MarHUThI. B3anmonelicTBre MOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHOoe mojie 3eMiId U €ro

7.15
3HAYCHUE JIJIs1 KU3HU Ha 3emiie

216 Oneir Opcrena. MarHuTHOe MOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMeHeHI/Ie OJICKTPOMArHuTOB B TCXHUKC




7.17

7.18

7.19

7.20

JlelicTBME MAarHUTHOTO MOJs HAa MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEIb OCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJBUTATENIEN B TEXHUUYECKUX YCTPOWCTBAX U Ha

TpaHcIopTe

Onbitel  Dapanes. SBieHue  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasumno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJIy4YEHUS
AIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX HCTOYHUKAX OHCPIrUun

[TpakTuyeckue paboOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUN TEJT UHTYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DIIEKTPUYSCKOTO TOJNS HA
MPOBOJTHUKY U JUAJICKTPHKH.

COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW IEIHU
MTOCTOSTHHOTO TOKa.

H3mepeHue u peryiupoBaHHUe CUITBI TOKA.

W3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yepe3 Ppe3UuCTOp, OT CONPOTHBICHUS pE3UCTOpa W
HATPSDKEHUS Ha Pe3UCTOpe.

OnBITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHMOCTb
AIIEKTPUIECKOTO COMPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TTOMIA/IH ITOTICPEIHOTO CEUCHUS U MaTepraa.
IIpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TIpU
MOCNIEOBATEIHHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUIIBI TOKA MPU MapaIeIbBHOM
coeMHEeHNUU pe3uctopoB. OmpeneneHne  padOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIErO 4Yepe3 Ppe3nucTop.
OmpeneneHre MOUTHOCTA — DJEKTPHUECKOTO  TOKA,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKY, OT

HanpspbkeHus Ha Held. Onpegenenue KIIJ[ narpeBatensi.




Uccnenosanue MarHUTHOTO B3aUMOJCHCTBUS
IIOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOro moJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOLIHE 3aBUCUMOCTh CHUJIBI
B3aUMOJICMCTBUS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HamNpaBJIeHUs Toka B Karymke. M3ydenue
JEUCTBUSI MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM.
Konctpyupoanue u U3y4yeHue paboThI
BIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OmNBITBI  TIO
HCCJIEJIOBAHUIO SIBJICHUSI 3JIEKTPOMArHUTHOM
WHIYKUWW: HCCIEAOBAHUE WM3MEHEHUU 3HA4YEHUsSI U

HaIllpaBJICHUA UHAYKIIHUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOJAC: DICKTPUUYECKHE

SABJICHHUA B aTMoccpepe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpraHU3MOB, MAarHUTHOE TOJIe 3eMin, Apeii( MOI0COoB,
POJIb MAarHUTHOTO TIOJISL LTS )KU3HM Ha 3eMiIe, TOJISPHOE
CHUSTHHE
TexHu4eckue yCTpOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKON SHEPTHH,
799 AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HarpeBaTeNbHbIC
' AIIEKTPOIPUOOPHI (mpuMepsI), AJIEKTPUUYECKHE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEIH
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA
9 KJIACC
Kon Kon
[IpoBepsieMble IEMEHTHI COJIEPIKAHUS
pazzaena HIIEMEHTa
8 MEXAHUWYECKUE SABJIEHUA




Mexanudeckoe JIBHKEHHE. MarepuanpHas TOYKA.

81 Cucrema orcuéra
8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUXKEHUS
8.3 PaBHOMEpHOE IPSAMOJIIMHEMHOE JBUKEHUE
#H##Par#H#HtHepaBHoMepHOE MPAMOJIMHEITHOE
8.4 nBrkeHue. CpeiHsisi 1 MTHOBEHHAs! CKOPOCTh Tella pU
HEPaBHOMEPHOM JABM)KEHUU
8.5 Yckopenue.  PaBHOyCKOpEHHOE — MpsIMOJIMHEHHOE
' JIBUKCHHC
8.6 #H#HPar###CBooOoaHoe mageune. OubITel [ anuies
HiHPar###PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH.
8.7 [Tepuon u dactota oOpamenus. JlnnelHas u yriosas
ckopoctH. LlenTpocTpeMuTenbHOe yCKOpEHHE
8.8 ITepserit 3akon HproToHa
8.9 Brtopoii 3akon HeroToHa
8.10 Tpernii 3akoH HeroTona
8.11 HH#Par### [puHIIUTT CyNIEPIIO3UITUU CHUT
8.12 Cua ynpyroctu. 3akon ['yka
813 HH#HPar###Cuna TpeHMs: CHila TPEHHUS CKOJIbKEHUS,
' CHUJIa TPEHUS TTOKOS, IPYTHE BUJIbI TPEHUS
314 #H#HParfi##Cuila  TSDKECTM M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaJIEHUs
8.15 [emwxenne t1uianer Bokpyr Connuna.  Ilepsas
' KOCMHUYECKasi CKopocTb. HeBeCOMOCTh U Neperpys3ku
816 PaBHOBecue MarepuanbHOM TOYKHA. AOCOIIOTHO
' TBEPIOE TEIIO
817 #Hi#H#Parf##PaBHOBecue TBEPIOTO TeNa ¢ 3aKPEIUIEHHON
' OCbI0 BpamieHuss. MomeHT cuibl. LleHTp Tshkectn
8.18 Nmnynbe Tena. M3menenne nmmnynbcea. UIMImyibe CHitbl
8.19 3aK0H COXpaHEHUs UMITYJIbCa
8.20 H#HH#Par###PeakTBHOE NBIDKEHIE
8.21 Mexanudeckas paboTa 1 MOIITHOCTh




8.22

8.23

Pabota cunm TsDKecTH, ynpyroctd, TpeHus. CBsi3b
SHEPIuu 1 paboThl

HOTCHHI/IaJ'IBHaSI SHEprusa TCjia, IIOAHATOrO HaxQ

MOBEPXHOCTHIO 3eMJIU

8.24

IToTreHumanbHas YHEPTUs CKATOU MPYKUHBI

8.25

8.26

8.27

#iHParfi##Kunernueckass  sHeprus. Teopema o

KMHETUYECKOU SHEPruu
HH#Par##H#3aKoH COXpaHEHUS] MEXaHUYECKOM YSHEPTUH

[TpakTuyeckune paboOTHI:

Omnpenenenue cpeHeil CKOPOCTU CKOJBKEHUS OpycKa
WIA JIBUWKCHUS HIapUKa MO HAKIOHHON IUIOCKOCTH.
Omnpenenenne yCKOpeHHUs Tela Mpu PaBHOYCKOPEHHOM
JBYD)KEHUH 110 HAKIIOHHOW TUIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH IyTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM  JIBWKCHWH  0€3  HadaIbHOM
CKOpOCTH.

[TpoBepka THIMOTE3BI: €CIM TIPU PABHOYCKOPEHHOM
JBYDKEHUU 0€3 HayaJlbHOW CKOPOCTH IyTH OTHOCSITCS
KaK psJl HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEeHUs
CKOJIbXKEHHS OT CHJIBI HOPMAJIBHOTO JaBJICHHS.
Ornpenenennie KodPPUIMEHTA TPEHHUS CKOJIBKEHUS.
Onpenenenue KECTKOCTH MpYXHUHBL. OnpenencHue
paboThI CHJIBI TPEHHS TPH PaBHOMEPHOM IBIKECHHH
TeJa Mo TOPU30HTAIBHOM MoBepxHOCTH. OmpeneneHne
paboOTBl CWIJIBI YNPYTOCTH TpU TMOABEME Tpy3a C
UCTIOJIb30BAHUEM  HEMOJBI)KHOTO U TOABHXKHOTO

OJIOKOB

8.28

duzndeckue ABJICHUS B Iprupoac: IpHUIIMBBI U OTJIIUBEI,
JBHXXCHHUC IIJIAHCT Conueunon CHUCTCMbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue yCTpPOMCTBA: COUAOMETpP, JAaTYUKHU

II0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI




9.1

KonebarensHoe JIIBUKECHUE. OCHOBHEIE
XapaKTECPUCTHKH  KoJeOaHWii: IEpHoja, dacToTa,

aMILIATY 12

9.2

Marematnyeckuii M OPYKUHHBIA  MasTHUKH.
[IpeBpamienre  sHepruM  OpuU  KoJeOaTEIbHOM

JIBIDKCHUN

9.3

9.4

9.5

3aryxatomue kosieOaHus. BeiHyKaeHHbIe KoJeOaHUs.

Pe3onanc

Mexannyeckue BOJHBL. (CBOWCTBA MEXAHHYECKUX
BOoiH. lIpomosnbHble M momnepedyHsle BOJIHBL. JlIMHA
BOJIHBI U CKOPOCTb €€  pacnpoCTpaHEHHUS.
Mexanudeckue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE

BOJIHBI

3ByK. ['(poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WHu¢pa3Byk u yabTpa3Byk

9.7

[TpakTueckue paboThI:

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHHi
MaTeMaTHYECKOTO MasiTHUKA.

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHHi
NpPY>KHHHOTO MasiTHUKA

HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
MOJBEIIEHHOTO K HUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHHi
NpYy>KHHHOTO MasTHHKAa OT Macchl Tpy3a. lIpoBepka
HE3aBUCHUMOCTH  Ilepuoja  KoyiebaHuil  Tpy3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a H KECTKOCTH
npyXuHel. V3MepeHune yckopeHuss CBOOOIHOIO

naJieHus

9.8

du3nuecKkue SABJICHUS B IpHUpPOAC: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, ceiicMUuYecKue BOJIHBI,

IlyHaMH, X0

9.9

TexHuueckue YCTpOMCTBA: 3XO0JIOT, HCIOJIb30BaHUE

yIIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI




101 DJIEKTPOMArHUTHOE TOJI€. DJIEKTPOMArHUTHBIE BOJHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJH
10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHasi nmpupoja cera. CKOpocTh CBeTa.
' BonHoBBIE CBOMCTBa cBETA
[TpakTuyeckue pabOTHI:
10.4 N3yueHne CBOWCTB JJICKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIFHOTO TenedoHa
dwusnyeckue SBICHHUS B TPHPOJC: OHUOIIOTHYECKOE
10.5 IIEUCTBUE BHIMMOTO, yIbTpaduoIeTOBOTO u
PEHTTEHOBCKOTO M3TYUCHHIA
10.6 TexHuueckue yCTpOIiCcTBa: UCIIOJIb30BaHUE
' AJIEKTPOMATrHUTHBIX BOJIH JIJISi COTOBOM CBSI3U
CBETOBBGBIE SBJIEHUA
111 JIyueBas monens cBera. MicTouHMKM cBETa
11.2 [IpsamonnHETHOE pacIpOCTPAHEHUE CBETA
113 Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
' OTpaXKeHHsI CBETa
114 [Ipenomienne cBera. 3aKOH MPETOMIICHHS CBETA.
' [TonHOE BHYTpPEHHEE OTPAKEHHE CBETA
115 JInnza. Xop stydeli B 1MH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONA H
11 ' TEJIECKOTIa
117 ['ma3 kak onTHyeckas cucteMa. bIU30pyKoCTh H
' JATbHO30PKOCTh
118 Pasnosxxenue 6enoro cBera B ciekTp. OnbITel HproTOHA.
' CrnoxeHne CIeKTpaIbHBIX IBETOB. Jlucrepcust cBeTa
[TpakTudeckue paboThI:
###Par###Accnenosanue 3aBUCUMOCTH yriia
11.9 OTPa)KEHHUsI CBETOBOIO JIy4a OT yIJla aJCHHUs.
###Par###l3yuenne XapaKTepUCTUK HM300paKeHUS
npeaMeTa B INIOCKOM 3epKale.




12

#HiHParf#H#lccnenoBanue 3aBUCHUMOCTH yriaa
MPEIOMIICHUSI CBETOBOTO Jiy4a OT yrjla HaJeHus Ha
TPaHUIE «BO3AYX — CTEKIIO».

###Par### lonyuenne uW300paKeHUH C  TMTOMOIIBIO
coOuparoIIe JTMH3BL.

#H##Par###Onpenenenrne (HOKYCHOTO pPACCTOSHHS H
ONTHYECKOUN CHITBI COOUPAIOIICH JTMH3BL.
HH##Par###ONBITEI TIO Pa3JIOKEHUI0 OEoro CBeTa B
CIIEKTP.

HHH#Par##H#ONBITHl 110 BOCHPUATHIO 1IBETA MPEAMETOB

npy UX HaOJIIOIEHUH Yepe3 IIBETOBbIC (DMIIBTPHI

du3nyecKkue SIBICHUS B npupoac: 3aTMCHUA COJIHIIa u

11.10 JlyHbl, 11BETa TeN, ONTUYECKUE SBJICHHS B aTMochepe
(uBet Heba, pedpakius, pagyra, MUPax)
11 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' dboToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pesepdopna u mimanerapHass MoJielb aToMa.
' Mognens aroma bopa
122 Hcnyckanve U morionieHue cBera aToMOM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMmMa-u3ITydeHHs
194 Ctpoenue artomHoro sigpa. Hykimonnas wmonens
' aTOMHOTO sifpa. 3oTomnsl
125 PanuoaktuBHbie npeBpamienus. [lepuon nomypacnana
' ATOMHBIX SITIEP
126 S nepuble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U
' MacCOBOT'O YUCEI
OHeprusi CBSI3M aTOMHBIX saep. CBs3b Macchl U
12.7
SHEPTrUuu
128 Peakuumn cuHTe3a u pgenenus sapep. McrouHukum
' sHeprun CoJiHIa U 3BE311
129 Anepnas o»Hepretuka. JlelcTBUE paIMOAaKTUBHBIX

PI3J'Iy‘-ICHHfI Ha JXUBBIC OPTraHU3MbI




12.10

12.11

12.12

[TpakTuyeckue paboOTHI:

HaOnroneHue CIUIOMIHBIX M JIMHEHUYaThIX CIEKTPOB
U3ITY4YCHUSI.

HccnenoBaHue TPeKOB: U3MEPEHHE SHEPIHMM YaCTULIBI
10 TOPMO3HOMY TyTH (110 oTorpadusm).

W3mepenue painoakTuBHOro hoHa

dusnueckue SBICHUS B MPUPOJAE: €CTECTBEHHBIN
paIMOaKTUBHBIN ¢om, KOCMHYECKHE Ty4H,
pallMOAaKTUBHOE M3JIyuy€HHE NPHUPOJIHBIX MHHEPAJIOB,
JIEHCTBUE PAJMOAKTUBHBIX M3JIYyYEHHUH HAa OpPraHU3M

YCJIOBCKA

Texuuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

WHJVBHIyJIbHBIA TO3UMETD, Kamepa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30oBaTe/IbHOM
NporpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKM B  HAy4YHOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUH MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKHM U TEXHOJOTuil, 00 3BOJIIOLUU
(GU3NYEeCKUX 3HAHUN U UX POJIM B LIEJIOCTHOH €CTECTBEHHOHAYYHOMN
KapTMHE MHpa, O BKJIAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJOr Ui

3HaHUsA O BHUJAX Marepuu (BEIIECTBO MU TOJIE), O JBUKEHUU KakK
crocobe CyIIEeCTBOBaHMSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
NpUpPOAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX U
KBAaHTOBBIX); YMEHHE pas3dyaTh SBJICHHUS TIO OINHUCAHUIO WX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OMBITOB, AEMOHCTPUPYIOLIUX
MaHHOEe (DU3UWYECKOE SBJIICHHE, YMEHHUE PACIO3HABATh IMPOSIBICHUE
M3YYCHHBIX (U3NYECKUX SBJICHUH B OKPYKAIOIIEM MHUPE, BBIICISIS

UX CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

Bnagenue ocHOBaMM MOHSATUHWHOTO ammapara U CUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIH30BAHHUE UX IS pelleHHUs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBICHHUS M

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIUPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Bnanenne ocHOBaMHM METOZOB HAy4HOTO ITO3HAHUS C Y4ETOM
coOuroieHHst TpaBui1 0€30MacHOro TpyAa: HabIroAeHNue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ynbTarthl ¢  y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3yJbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCIIEI0BaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, KUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS PU3NYECKUX ITPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyaluil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBSCHEHHE C ONOpOW Ha MH3YYEHHBIE CBOICTBa
(bu3nuecKkux sBICHUH, (U3MUECKHE 3aKOHbBI, 3aKOHOMEPHOCTU U

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC€ YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE JTAHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIUCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETNYUHBI; YMEHHE ONPEACIATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJyYEHHON MPU PEIICHUH 3a/1a4u




YMeHHne XapakTepus3oBaThb MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBaMHU, COXpPAHEHHUsS 370pOBbsi M COOJIOACHHS HOPM
HKOJIOTUYECKOTO IOBENEHUS B OKpPY)KAIOLIEH cpeze; MOHWMaHHe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEACTABICHUS HH(OpMAINH
(GU3MYECKOT0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH Y4EOHBIX 3aJJaHUH HayYHO-TIOMYJISIPHYIO JMTEpaTypy
(bu3MUECKOro cozepKaHMsl, CIIPaBOYHbIE MaTepHalIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3OBaHUS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/laBaTb COOCTBEHHBIE NMHCHMEHHBIE M YCTHbBIE COOOIIEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




IHEPEYEHDb 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexannueckoe nBrxkeHue. MarepuanpHas Touka. Cucrema otcuéra.
' OTHOCUTENBHOCTD JIBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe ABMxkeHue. Cpennss ckopocts. Dopmyia
1.2 JUTSL BRIYMCTICHUS CPEHEH CKOPOCTH: V = S/t
PaBHOMEpHOE NpsAAMONIMHEITHOE IBH>KEHHE. 3aBUCUMOCTh KOOPMHATHI Tella
OT BPEMEHHU B CIIyyae paBHOMEPHOI'O IPSIMOJIMHENHOTO ABM)KEHUS:
13 x(f)=x,+vt
I'paduiku 3aBUCMMOCTH OT BPEMEHHM ISl MMPOEKIIMH CKOPOCTH, MPOCKIUU
NepeMEeIeHUs, yTH, KOOPJIMHAThl MPU PABHOMEPHOM NPSIMOIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHH B ClIy4a€ paBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO JIBUKEHMUSL:
2
Se(f)=vg, =+ * %
DopMyJIbl A1 IPOEKIUH NTEPEMEILEHUS, TPOEKIIMA CKOPOCTH U NMPOEKINH
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKCHUU:
2
1.4 5.(D=0,, -a‘+al.-%.
U.\'(f] =Up, T4, 1,
a (f)=canst,
U:.T: - Ul?f: :2{"151
I'paduku 3aBUCUMOCTH OT BPEMEHH ISl IPOEKLIUU YCKOPEHUS, TPOEKIIUH
CKOPOCTH, MPOEKLUHU MEepeMEIEHHUs, KOOPIUHATHI MIPU PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBoboaHoe nagenue. @opMyIibl, OMKUCHIBAIOLINE CBOOOJHOE Ma/leHUE Tea
1.5 0 BepTUKANM (IBI)KEHHE Tela BHU3 MJIM BBEPX OTHOCHTEIHHO

MOBEpPXHOCTU 3eMin). ['paduku 3aBUCHMOCTH OT BPEMEHHU ISl MPOCKIIUU




YCKOPEHUS, MPOCKIIUU CKOPOCTU U KOOPAMHATHI MPU CBOOOIHOM IaJICHUU
TeJa 10 BEPTUKAIIH

CKOpOCTh paBHOMEPHOT'O JIBHXKEHMS Tejla 10 OKpyX)HOcTH. HampaBneHue
CKOpPOCTH.

®dopmyna assl BBIYUCICHHS] CKOPOCTH Yepe3 paguyC OKPYKHOCTU U MEPUOA

oOpareHus:
2R
L=
T

LenTpocTpeMutenbHOe yckopeHue. Harmpasienue eHTpOCTPEMUTENEHOTO

yckopeHus. @Popmyiia i1l BBIYUCICHHUS YCKOPEHUS:

1.6
2
L
WTR
®dopmyiia, cBsI3bIBarOLIast IEPUOA U YaCTOTY OOpalCHUS:
V= !
T
Macca. [InotHOCTH BemecTBa. @opMyia Ui BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 v
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SABnenue nnepuuu. [lepsslii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10

COHaHpaBJ'IeHHOCTB BCKTOpaA YCKOPCHUS TEJIa U BCKTOPa CUJIBI,

JIEWCTBYIOIIEH HA TEJIO

1.11

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fry=—Fis




1.12

1.13

1.14

1.15

TpeHHe IMOKOA U TPCHUC CKOJILKCHUA. (DopMyna JJI1 BBIYUCJIICHUSA MOAYJISA

CHJIBI TPCHUSA CKOJIBXKCHUS:

Frp:u-;‘ﬁ.i'

Hedbopmanus tena. Ynpyrue u Heynpyrue aedopmanuu. 3aKoH yHpyrou

nedpopmanuu (3axoH ['yka):

F=k-Al

BCGMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAI'OTCHUA:

My -1,
F=Gg.—1_2
R
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
dopmyia IS BEIYUCICHHS CHIIBI TSDKECTH BOJMU3U MmoBepXxHOCTH 3emun: F
=mg.
JBwxkenue mnanet Bokpyr Comnina. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku
Nmmynbe Tena — BekTopHas pu3nyecKasi BEIMYUHA.
p=mi

Nmnynse cucremsl Ten. M3menenne umiynbca. IMmynnbe Critbl

1.16

3aKkoH COXpaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTEMBI TCII:
D=yl +inyU, =const

PeaxkTnBHOE ABMKEHIE

1.17

Mexanudeckas pabora. @opmMyria st BHIYUCICHUS paOOThI CHJIBI:

A=Fsoosct

Mexannyeckast MOIIITHOCTD:

nv=4
I




Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (I)opMyﬂa JJIs1 BBIYUCIICHUA

KHHETHYCCKOM OHECPIHUu:

HE)E
E, =——
2
Teopema 0 kuHeTnyecko 3ueprun. opmyra st BBIYUCIECHUS
1.18 o
MOTEHIMAIBLHON YHEPIUH Tela, MOIHATOTO
HaJ 3eMIIEH:
E,=mgh
Mexanndeckas SHEpTHUsL:
E=E.+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opMmyiia sl 3aKOHA
COXpaHEHHUs MEXaHWYECKON YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHUYECKOW SHEPTUHU MPU HATUYMUU CUIIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHHUKH.
Poruar. Moment cuiisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoABWXKHBIH Ooku. KIT/] mpocThix MexaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiieHure TBEPAOTO TENa.
®opMyna 1151 BBIYMCIICHUS IaBJICHHS TBEPIOIO Tena:
p- F
5
5 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
1.21

FI/I,Z[pOCTaTI/I‘-ICCKOC AaBJICHUC BHYTPH KUAKOCTHU.

(DopMyna JJI BBIYMCIICHUA JAaBJICHUA BHYTPU XUJAKOCTH!

p=pgh+p_,




1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akon Apxumena. dopmyna s ompeneseHUs: BBHITAJIKUBAIOUIEH CHIIBL,

HeﬁCTByIOIHeI\;I Ha T€JI0, HOl“pyH(éHHoe B X KUAKOCTb HUJIN I'a3:
F A T pgv

Ycaopue miapanus teia. IlnaBanue CYZA0B U BO3AYXOILJIAaBAHUC

1.24

Mexanuueckue KoiebaHus. AMIUTUTYA, MEPHOJ M 4YacToTa KoJeOaHUU.

dopmyiia, CBSI3bIBAIOIIAS YACTOTY U MEPHUO KOJICOAHUIA:

1.25

1.26

MareMatnueckuii U IPYKUHHBIA MasTHUKU. [IpeBpamienue sHepruu npu

KoJie0aTeIbHOM JABUKCHHUN

3aryxaromme konebanus. BoiHyxaeHHbIe Konebanus. Pezonanc

1.27

1.28

1.29

Mexanunueckue BOiHBI. [IpononbHbie 1 monepeyHbie BOIHBI. JJIMHA BOJIHBI

U CKOPOCTh PaCIpOCTPaHEHUS BOJIHBI:

r=v-T

3ByK. I']poMKOCTB 1 BeIcOTa 3ByKa. OTpakeHHE 3ByKOBOU BOJIHBI HA IPaHULIE
nByx cpenl. MH(pa3ByK U yIbTpa3ByK

IIpakmuyeckue pabomul

N3mepenune cpeneli IIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
NPYXUHBI, KO3 (UIMEHTa TPEHHs CKOJbXEHHs; paboThl CHJIBI TPEHU,
CWJIBI YIPYTOCTH; CPEJHEHl CKOpPOCTH JABIMXKEHHUS OpycKa MO HaKJIOHHOM
IUIOCKOCTH; YCKOpEHHs Opycka IMpH JABMKEHUM MO HAKJIOHHOM IIOCKOCTH;
4acTOThl M MepHoJa KojJeOaHUi MaTeMaTUYeCKOro MasTHHKA; YacTOThl U
nepuosia  KojlieOaHWH  NPYKUHHOTO  MasTHHUKA; MOMEHTa  CHJIbI,
NEMCTBYIOIIEro Ha pblyar; paboThl CUJIbl YIPYTOCTH MPH MOABEME Ipy3a C
MIOMOIIIbI0 HEMOJBM)KHOTO OJI0Ka; pabOThI CUJIBI YNIPYTOCTH MPHU MOIbEME
rpy3a ¢ MOMOIIBIO MOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUMEI0BOM CUIIBI OT 00bEMa MOTrpyKEHHOH
YacTH TeNa U OT IUIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAJIIKMBAOIIECH
CUJIBI OT MACCBHI TEJA; CUJIBI TPEHUs CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOIO
JABJIEHUS U OT POJA IMOBEPXHOCTHU; CHJIBI YIPYTOCTH, BO3HUKAIOLIEH B
NpyXHUHE, OT CTENEeHU JedopMallui MPYKHUHbI; YCKOPEHUs: Opycka oT yria

HaKJIOHA HamNpapBlsiolell; mnepuojga (4acToThl) KojeOaHUNH HUTSHOTO




MasiTHUKA OT JAJMHBI HUTHU; NIEpU0/ia KoJIeOaHNH NPYKUHHOTO MasiTHUKA OT
Macchpl TIpy3a M XKECTKOCTU MPYKHHBI;, HCCICIOBAaHUE HE3aBMCUMOCTH
nepuosia KojneOaHUil HUTSHOTO MasTHUKAa OT Macchl rpysa. IIpoBepka
YCIJIOBUSI PABHOBECHS pblyara

Qusuueckue s6neHUs 6 npupooe. TPUMEPbl JIBUKEHUS C Pa3IUYHBIMU
CKOPOCTSMM B XMBOM U HEKUBOW IIpUPOJE, ACHCTBUE CUJIBI TPEHUS B

IpupoaAc N TCXHUKE, MPUIUBLEI U OTJIHMBBI, IBHUKXCHHUEC ILIIAHCT ConHeyHon

1.30 CHCTEMBbI, PEaKTHBHOE IBI)KEHHE J>XMBBIX OPraHM3MOB, pbhlYard B TeJe
YeJIOBEKa, BIMSHHME aTMOC(EpPHOro JaBJI€HHUS Ha JKUBOW OpraHU3M,
IUTaBaHUE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MJICTPSICCHHUE,
celicMU4ecKHe BOJIHBI, IIyHAMHU, 3XO
Texnuueckue ycmpoucmea. CIMJOMETP, JaTYUKU MOJIOKEHUS, PACCTOSHUS
U YCKOPEHUS, TUHAMOMETp, MMOJUIMITHUKY, PAKEThl, pplyar, MOABHKHBIA U

131 HETIOJBYKHBIN OJIOKH, HAKJIIOHHAS TIOCKOCTb, TPOCTHIE MEXaHU3MBI B OBITY,

' coOOLIAONMecsT COCylbl, YCTPOMCTBO BOAONPOBOJA, TI'MIPABIMUYECKUI
Ipecc, MaHOMETpP, OapoMeTp, BBICOTOMEp, MOPILIHEBON HAcoc, apeoMeTp,
9X0JIOT, UCIIOJIb30BAaHUE YJIbTPA3BYKa B ObITY M TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOH TEOpHM CTPOEHUS

2.1 BemecTBa. Mogenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUMA
BenlecTBa. Kpucramumdyeckue u amopHeie Tena

25 JIBrkeHne wvacTull BemiecTBa. CBs3b CKOPOCTH JBMKEHHMSI YacTHUIl C

' TeMieparypoil. bpoyHoBckoe aBmxenue, iupysus

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TennoBoe paBHOBECHE

26 BuyTtpennss sneprus. Pabota u teruionepenada Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTUU

2.7 Buns! Temonepeaaun: TeIUIONPOBOTHOCTD, KOHBEKIIHS, N3TyICHNE
HarpeBanne wu oxmaxzaenue Tten. KomuuecTBo TerioTel. VY aenbHas
TEILNIOEMKOCTb:

2.8

O=am(t,—1)




2.9

3akoH COXPAHCHUS SHCPTHUU B TCIIJIOBLIX IIPOLICCCAX. YpaBHeHHe TCIIJIOBOT'O

OastaHca:

O +0,+..=0

2.10

211

2.12

2.13

2.14

Hcnapenue u koHaeHcanus. Mi3MeHeHre BHyTpEHHEN YHEPTUM B MPOLIECCE
WCIIapeHuss W KOHJeHcauuu. KumeHue >XUAKOCTH. YenbHas TeIiora

napoo6pasoBanus: L = Q/m

Bnaxxnocts BO3ayXa

[InaBnenune u kxpucraumsauus. l3MeHeHHME BHYTPEHHEW DSHEPIUM IpU

IUIABJICHUH U KPUCTAJUIU3AlIUM. Y aenbHas TEIIOTA MJIABJICHMS:

Y

m

BHYTpeHHHH OHCPIus CropaHvs TOILIMBA. YaenbHas TemiaoTra CropaHnusa

torutuBa: ( = Q/m

[Ipunuuns! pabots! TemnoBbix asurateneil. KI1/[ rernnosoro asurarens

2.15

IIpakxmuyeckue pabomul

N3mepenne ynenbHOM  TEIUIOEMKOCTH — METAJUIMYECKOTO  LIMIIUHAPA;
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJONW KOMHATHOW TeMIlepaTypbl
(buKCUpOBaHHON Macchl, B KOTOPYIO OIyIIEH HarpeThlii IMIUHID;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArPETHIM LIWJIMHAPOM, [1OCJIE ONyCKaHUs
€ro B BOJY KOMHAaTHOM TEMIIEpaTypbl; OTHOCUTEIBLHON BIa)KHOCTH BO3yXa;
YAENBbHOM TEIIOTHl IUIaBleHUs Jbjaa. VccnenoBanune uM3MeHeHUs
TeMIepaTypbl BOJbI IPU PA3ITUYHBIX YCIOBUSAX; SBJICHUS TEIUIOOOMEHA IpU

CMEUIMBAaHNUH XOJIOAHOW U ropsuei BOJBIL; POLECCa UCTIaPEHUS

2.16

2.17

Qusuueckue senenuss 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE W
KallWJUISIPHBIC SIBJICHUSI B TIPUPOJE, KPUCTAUIBI B TPUPOJC, U3IyUYCHUE
ConHila, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI,

TyMaHa, UHCA, CHCra

Texnuueckue ycmpochmea.‘ KalmuJusIpbl, MPUMEPbI  HCIIOJIB30BaHUMA

KpucCTaJljioB, )I(HJIKOCTHBIP'I TEPMOMETP, MdAaTUUK TEMIICPATYpPbI, TEPMOC,




crcTeMa OTOIUIEHHUS IOMOB, TUTPOMETPHI, IICUXPOMETp, TapoBast TypOuHa,

ABUTaTCJIb BHYTPEHHETO CrOpaHus

3 DJIEKTPOMATHUTHBIE SABJIEHUA
3.1 Dnektpuzanus Tel. [[Ba Bua 31eKTPUUYECKUX 3apsiI0B
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHECHHSI SJCKTPUUECKOTO 3apsiia
3.4 Onexrpuueckoe nojue. Hanpsx€HHOCTh anekTpudeckoro mnosid. [IpuHinun
CYIIEPITO3UIIMH JIEKTPUUYECKHUX TI0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snekrpuueckux 3apsiaoB. JleiicTBUE 3IIEKTPUYECKOTO IOJIS Ha
aNIeKTprUYecKue 3apsabl. [IpOBOTHUKN U TUAIEKTPUKA
[TocTostHHBIN 35eKTpUYecKuii TOK. J[ecTBUS AnekTprudeckoro Toka. Cuia
Toka. Hanpsixenue.
3.6 | =q/t,U=A/
DJEeKTPUYECKOe COIIPOTHBIICHUE. Y nenbHOE EKTPUYUECKOE
COIIPOTHBIICHHE:
3.7
R =pl/S
3akon Oma s yuactka anektpudeckon nenu: | = U/R
3.8
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
I, =1,; U=U +U,;: R=R +R,
| | 1 2
3.9 [MapannensHoe coeMHEHNE POBOHUKOB PAaBHOTO COTIPOTHBIICHUSI:
U=U;I=1+I;R=2.
2 2 5
CMenranHbIe COETMHEHMSI TPOBOTHUKOB
PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenna:
3.11 :
. O=I"-R-t




OmneiT Opcrena. MarHuTHOE 1OJI€ PSIMOIO NMPOBOJHUKA C TOKOM. JImHUM

3.12 .
MarHUTHOM MHIYKIUU

313 MarHuTHOe 1oJjie IMOCTOSHHOTO MarHuTa. B3aummopelcTBUE NOCTOSHHBIX

' MarHuTOB

3.14 JleficTBHEe MarHUTHOTO TIOJISI Ha MPOBOJHKUK C TOKOM

3.15 OnbiTel Dapajnes. SIBneHue 31eKTpOMaruHuTHON nHAyKIuu. [TpaBuso Jlenma
IIpakmuyeckue pabomul
H3mepenne 3IEeKTPUYECKOT0 COMPOTHBICHUS PE3UCTOPA; MOIIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOT0 TOKA.
HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, BO3HHKAIOIIETO B IPOBOJHHUKE
(pe3ucTopbl, JaMIlOuKa), OT HaNpsDKEHMsT Ha KOHLAX IPOBOJHMKA,

3.16 3aBHCUMOCTH CONPOTHBICHHUS OT JJIMHBI MPOBOJHHMKA, IUIOMIAIU €ro
MIOTIEPEYHOI0 CEYEHMSI U YJICIIBHOTO CONPOTUBIICHUS.
[IpoBepka  mpaBmia  Ansi  OJCKTPUYECKOTO  HANPSOKCHHUS  TIPU
[I0CJIe/IOBATEIbHOM COEJAMHEHUM IPOBOJHUKOB; IpaBUiIa JUIl CHJIbI
AJIEKTPUUYECKOTO TOKA TPU MApaLICIIbHOM COCIMHEHHH IPOBOJHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qusuueckue AeneHuss 6 npupode. 3IEKTPUYECKUE sIBIEHUS B atMocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE Ioye 3eMiu, JApeid
MIOJIFOCOB, POJIb MArHUTHOTO T0JIS AJIS SKU3HU Ha 3emiie, TIOJISIpHOE CHsIHUE
Texnuueckue ycmpoticmea.: 3IEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK DIIEKTPUUYECKONW DSHEPTHH, DSJICKTPOOCBETHTENBHBIE MPUOOPEI,

3.18 HarpeBaTeNbHbIE AJIEKTPOIPUOOPHI (mpumepsl), JNEKTPUUYECKUE
MPEJOXPAHUTEIH, DIIEKTPOMATHHUT, JIEKTPOJIBUTATENb TIOCTOSHHOTO TOKA,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKkaa 3JeKTpOMarHUTHBIX BOJTH

3.20 JlyueBast Mmojenb cBeta. [IpsMoTMHEHOE pacipOCTpaHEeHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Jucnepcus cera

3.24 JInnza. Xopn nyueil B nuH3e. POKYyCHOE paccTOsSHME JIMH3BL. Onruueckas

' cuna muH3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucremMa. OnTHYecKue mpruoOopsI
3.26 IIpaxmuueckue pabomol




#i##Par##113mepeHrne oNTUYEeCKON CHUIIBI COOMpArONIel TUH3bI; (POKYCHOTO
paccTosiHAsL coOMparomield JIMH3bI (10 CBOWCTBY pPaBEHCTBA pa3MEpOB
mpenMera M HW300paKeHUs, KOTJa TPEeaMET pacIojioKeH B JIBOWHOM
¢dokyce), moKazareis MPeJIOMIICHHUS CTEKIIA.

#HH##Par###llccnenoBanue  CBOMCTBA  M300pa)KEHUs, TMOJYYEHHOTO C
MIOMOIIIBI0 COOMPAIONICH JIMH3bI; M3MEHEHHS (POKYCHOTO PACcCTOSIHUS JABYX
CJIO’KEHHBIX JIMH3; 3aBUCUMOCTH YTJIa IPEJIOMIICHHUS CBETOBOTO JTy4a OT yTria

MaacHusA Ha rpaHUuIC «BO3AYX — CTCKIIO»

Dusuueckue s6neHUs 8 npupode: 3aTMCHU COJ'IHI_[a u .HYHI)I, OoBeE€Ta TCIiI,

32! OINITUYECKHUE ABIICHUS B aTMOcdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmea: OYKHU, MEPUCKOIN, (OTOANNapar, ONTUYECKHE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
41 PamnoaktuBHOCTE. Alnb(da-, Oera-, ramMmma-u3inydeHus. Peaknuu anbda-u
' Oera-pacnajga
42 OmnbiThl Pezepdopna nmo paccesHuro anbda-yactull. [lnanerapnas mozaens
' aToMa
4.3 CocraB atromHoOro siipa. M3oTomnst
4.4 [lepuon nomypacnana aTOMHBIX S1€p
4.5 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEN
Qusuueckue s61eHUs 8 Npupode: €CTECTBEHHBIM pPaJHMOaKTUBHBIN (oH,
4.6 KOCMHYECKHE JIyYH, PaJMOAKTHBHOE M3ITydeHHE MPHUPOTHBIX MUHEPAIOB,
JieicTBUE paJIMOaKTUBHBIX U3TyYEHUI Ha OPraHU3M YelloBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, WHAMBHUIYaJbHBIH 103UMETD,

kamepa BunbcoHna, syiepHast sHEpreTuKa
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