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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Dusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYyYalolUUMXCSd W OpraHu3alMi0 H3y4deHUs (GU3MKU Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuud  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUYEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeiesieHre yuyeOHOro MaTepuala 1o rojam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIU YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3nKa SBISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUH, U3y4aeMbIX XHMUEH,
Ouosorueli, acTpoHOMHEH U (HU3NYECKON reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pa3ibl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.
Opna w3 rNMaBHBIX 3a7ad (pU3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopazoBaHus
COCTOUT B (OPMHUPOBAaHMHM E€CTECTBEHHOHAYYHOH T'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
oOyyJaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTb!
® HAy4yHO OOBSICHATH SIBICHUS;
® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;
® MHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAY4YHBIE JOKAa3aTEJIbCTBA MJIS
MOJTy4Y€HUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKUM HA ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmun npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yrolIMX OCHOBHbIE 00I111€00pa30BaTENbHbIE IPOrPAMMBL,
yTBepkAEHHONW pemeHneM Kosermn MunncreperBa npocsemenuss Poccuiickont ®enepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs oOOydaloluxcsi K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHUd U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalibHEHIIeMy 00yYeHHIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus 00ECIIEUNBACTCS PELUICHUEM CIEAYIOIUX 3a/a4:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEILICHHUS TNPOCTEHINNX Ppacu€THBIX 33/Ja4 C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;
® pa3BUTHEC YMCHHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OLICHUBaHKE WH(OPMALINU;
® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEeHb) Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YUTeNb JAejaeT BbIOOp MpOBEACHHs J1a0OpaTOpHBIX paboOT H
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIMXCs, CIIUCKA SKCTIEPUMEHTAIIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/apCTBEHHOIO SK3aMeHa 110 (PU3UKeE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

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 IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(bu3n4eCKUX SABJICHUN C OMOLIbIO MOJEIEH.

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.
N3mepenune 00bEMa KUIKOCTU U TBEPJOTO TENa.
Onpenenenue pasmMepoB MaJbIX TEIl.

s WwnN

W3mepenune TemmepaTypbl MpH IMOMOIIM KUAKOCTHOTO TEPMOMETpa M JaTddKa
TEMIEPaTypHI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THUIOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MyIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA 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 nBuxkenue, auddysus. BzaumopaelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©  TBEPIBIX
(KpHCTaUIMYECKUX) Tel. B3amMOCBs3b MEXIy CBOMCTBAMH BEIISCTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUM
BOJIBI.

Hemoncmpavyuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. OrmeHka guamMeTpa aToMa METOO0M PSIOB (C UCIOIb30BaHueEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl IO 0OHAPYKEHUIO JEUCTBHSI CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.

Paznen 3. /IBuskeHue U B3aUMOIeiCTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu u BpeMeHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBH)KEHMs Ten. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepuctuka B3aumojerctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TATOoTeHHs W cuiia Tsokectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHue MeXaHU4eCcKOro JBUKECHHUS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HaOmroneHue siBneHUS UHEPLIMU.

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. OmpezneneHue cpelHEN CKOPOCTH CKOJbXEHHUS OpycKka WIM IIapuKa 110 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDkeHus (aedopmanuu) mpyXKUHBI OT
IIPUIIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIPHUKACAOIINXCS TOBEPXHOCTEN.

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

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEIMUEHUSI J1aBlieHus. [aBnenue raza. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava napneHus TBEPABIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
riyOunbl.  'mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  ['mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpUuMHBI CyIIeCTBOBAaHUS BO3IYyLIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

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

Hemoncmpayuu.

1. 3aBHUCHMOCTb JJaBJIEHUA raza OT TEMIEPATYPHL.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUS.

e wnN



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM TMOTPYKEHUE TeJl B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopusie pabomsl u onvinot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH Ha TeEJO, MOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIBI, NEUCTBYIOLICH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyXKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHpPOBAHUE JIOAKM M OIpeleieHue e€
Ipy30I0AbEMHOCTH.

Paznen S. PaboTa 1 MOIIHOCTB. JHEPrus.
Mexanudeckast pabota. MOIIHOCTb.
[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs

pplyara.

[Ipumenenue npaBuiia paBHOBECHUS! pbluara K OJOKY. «30J0TOE MPaBUIIO» MEXaHHUKHU.

KIIJ mpocTsix MexaHu3MoB. [IpocTbie MeXaHNU3MBbI B OBITY U TEXHHKE.
Mexannueckass SHeprusa. Kunetndeckas W mnoreHuuainbHas 3Heprus. lIpespaieHue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUHU B JPYTroi. 3aKOH COXPaHEHUs SHEPIHUH B MEXAHUKE.

Hemoncmpayuu.
1. Ilpumepsl IPOCTBIX MEXaHU3MOB.
Jlabopamopuwie pabomsl u onvimot.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHUS pblyara.
3. HMsmepenne KII/] HakIOHHON MIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPTHUH.
8 KUIACC

Pa3nen 6. TenyioBble iBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOEHMS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OMbIT, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKOU 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. TeroBoe
pacUIMpEeHHe U CKaTuhe.

Temmeparypa. CBs3p TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKCHHUS YaCTHII.
Braytpennss osueprus. CrnocoObl W3MEHEHWs BHYTpPEHHEH OJHEpPruu: TeIuionepeaadya u
coBepirieHre paboThl. BUbl Teruionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3ITyUYCHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanaHca. [lnaBneHue W OTBepJeBaHUE KPUCTAITMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS 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.

Hab6nronenne OpoyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

HabGmtonenue siBiieHnit cMauyuBaHUs U 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 kureHust.

=
N

. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.

13. Mojenu TeIIOBLIX ABUTaTEIEH.

Jlabopamopuwvie padbomot u onvimeol.

1. OnbIThI O 0OHAPYKEHUIO JEHCTBUS CHII MOJICKYJIIPHOTO MIPUTSIKEHUSI.
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 UM OXJIAKICHHUS.
6. IlpoBepka THMOTE3bl JIMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIiepaTyphl.
7. HaGmronenue u3MeHeHHs] BHYTPEHHEH SHEpPTHM Tella B pe3ysbTare Tervionepenadn u
paboThl BHEIIHUX CHIL
8. HccnenoBanue siBjIeHUS TEIJI000MEHA IPU CMELIMBAHUH XOJIOHOM U ropsiuei BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW INpU TEIMJIOOOMEHE C
HarpeThIM METAJUIMYECKUM ITHIHHIPOM.
10. Onpenenenue yaeabHOM TEMIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mpoliiecca UCTIapEHUs.
12. Onpenenenre OTHOCUTENIBHOM BIaXXKHOCTH BO3/IyXa.
13. Onpenenenune yaenbHOM TEIUIOTHI TUIaBJIEHUS JIb/IA.
Paszpen 7. DiiekTpuyeckue 1 MAarHUTHBIE SIBJICHHS.
OnekTtpuzanusi Ten. J[Ba poma 3IEeKTpUUECKUX 3apsoB. BzaumojelicTBre 3apsyKEHHBIX
ten. 3akoH KyioHa (3aBUCHMMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT BEITUYUHBI
3aps0B U PACCTOSTHUSI MEXKTY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM 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 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jkoyns—JleHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnbliT Dpctena. MaruutHoe osie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
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.

DneKTpu3anus Ted.
JIBa pojia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TElL.
YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DIIEKTPOCTATUUECKAsI MHIYKLHUS.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0OB.
[TpOBOAHMKH U TUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX JTMHUH 3JIEKTPAYECKOTO IOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBbIii pa3psn.

. I3mepeHne CHiIbl TOKa aMIIEPMETPOM.
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. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
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. PeoctaTt 1 MarasuH cOonpoTUBIICHUN.

. B3aumozeicTBie NOCTOAHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX 11OJIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

S
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. MaruuTHoOe nosie Toka. DIeKTPOMarHur.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBIeHUS 2JEKTPOMArHUTHON MHIYKIIVH.

. OnbrTel @apages.

. 3aBUCUMOCTH HaIpaBJICHUS WHIAYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHHS.

N NN NN
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. DIIEKTPOreHepaTOp MOCTOSHHOTO TOKA.



Jlabopamopmnwvie padbomwt u onvimol.

OnBITH MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIUEH U PU COMTPUKOCHOBEHUH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIS HA IPOBOJIHUKU U AUDIIEKTPUKH.

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.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHs U MaTepHarna.

8. IlpoBepka mpaBuia CIOKEHUS HANPSDKEHUN NpU IMOCIEAOBATEILHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. IlpoBepka npaBuiia Jyis CUJIbI TOKA P NapaieIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUIECKOIO TOKA, UYIIErO Yepe3 Pe3UCTOp.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIbI TOKA, UAYLIETO Yepe3 JaMIO4yKy, OT HalpsHDKeHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBaHre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

15. I3y4yeHre MarHuTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB MNpU UX OOBEAMHEHUU H
pa3JiesieHun.

ok wnNPRE

16. HccnenoBanue AEMCTBHS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUs TOKA B KaTyIIIKE.

18. M3y4yeHue NeicTBYSI MATHUTHOTO 0JI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 n3ydeHue paboThl 3J1€KTPOIBUTATEIS.

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 apmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe JABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsAss U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE npsMonuHeiHoe aBrkenne. CBoooiHoe naaenue. OmnbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpyXHOCTH. [lepuon u wacrora oOpamienus. JIluneitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTPEMUTENIEHOE YCKOPEHHUE.

IlepBerit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. ITpuHiun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHJIa TPEHHUS CKOJIBKEHUS, CUJIa TPEHUs
[IOKOS1, APYT'Ue BUIbI TPECHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec tena. M3smeHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTh. PaboTta cui TspkecTH, ynpyroctd, TpeHus. CBs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJia, IMOAHATOrO HaAd IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HalGmoneHne MexaHu4eCKOro JIBUKEHHUs Tella OTHOCUTEIbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHME IIyTEW M TPACKTOPUH IBMXKEHMS OJHOTO M TOTO K€ TE€Jla OTHOCUTEIIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPSIMOIMHEWHOTO IBUKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaOmroneHue nBHXEHHUS Tela 110 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa « Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCHUTEIIFHO KaOMHETa (PH3UKH.
3aBUCHUMOCTb YCKOPEHHMS TeJla OT MaccChl TeJla U IeUCTBYIOIIEH Ha HETO CHUJIBI.

8. HaOmoneHue paBeHCTBA CWJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenavya nMIrysbca Ipyu B3auUMOJICHCTBUY TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUH TEIL.

12. CoxpaHeHue UMITyJIbCa [IPU HEYIPYIOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbCca IIPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JBM)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEprUU pU CBOOOJHOM MaICHUH.

16. CoxpaHeHne MEXaHNYECKOW YHEPTHH NPH IBUKEHUU TeJla MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopmnwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roOHa U JaJbHEHIIEr0o paBHOMEPHOTO ABM)KEHHUS
IIapUKA UK TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBXEHHUS OpycKa WM JBHXKEHUs IapuKa I0
HAKJIOHHOM INIOCKOCTH.

3. OmpexneneHue yCKOpEHHUs Tejla NpPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumores3bl: €CIM TPH PABHOYCKOPEHHOM JBWKEHHHM O€3 HayalbHOU
CKOPOCTH IyTH OTHOCSTCS KaK psiJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBanume 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIJIBI HOPMaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue KodppuimeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHue kECTKOCTH MPYKUHBI.



9.

10.

11.

Onpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla IO
TOPU30HTAIBHONM MOBEPXHOCTH.

Onpenenenne pabOThl CHIIBI YOPYTOCTH HpU THOABEME Tpy3a C HCIOJIB30BaHUEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

N3yueHune 3aKkoHa COXpaHEHUs! SHEPTUU.

Pa3nea 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: TEPHOA, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BeiHykaeHHble koneOaHus. PezoHanc. MexaHuueckue BOJIHBI.
CBolicTBa MeXaHM4eCKUX BOJIH. [IposiosbHbIE 1 MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IHppa3Byk U yJIbTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue konebaHuM TeI MO IEUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaGmoaenue kosie0aHuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HalGnronenue BEIHYKICHHBIX KOJIEOAHUN U pe30HAHCA.

4. PacnpocTpaHeHUE MPOJOJIBbHBIX U MONEPEYHBIX BOJH (Ha MOJEINN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYeCKUH pe30HaHC.

Jlabopamopuwvie padbomot u onvimol.

1. OmnpeneneHue 4acTOTHI U MEPUOIA KOJIEOaHUN MAaTEMAaTUYECKOTO MAasITHHUKA.

2. OmpezaeneHue 4acTOThI U MEPHOA KOJIeOaHUN MPYKUHHOTO MasiTHUKA.

3. HccnenmoBanue 3aBHUCHUMOCTH TEpHOJa KOJeOaHUM MOABEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

4. UccnenoBaHWe 3aBHCHMOCTH TIEpHOa KOJeOaHWH MPYKMHHOTO MAsSTHHUKA OT MAacChl
rpys3a.

5. TIpoBepka HE3aBUCHUMOCTH TepHoOAa KoJeOaHW Tpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl rpys3a.

6. OnbITBl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TIEpHOJa KOJIEOAHWH MPYKUHHOTO
MasTHUKA OT MAaCChl TPy3a U KECTKOCTHU MPY>KUHBI.

7. W3mepeHue yCKOpeHHUs! CBOOOHOTO TaJCHUSI.

Pa3nes 10. D1eKTpOMarHuTHoOE 110JIe M JICKTPOMATHUTHBIEC BOJIHBI.
DJEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMArHUTHBIX
BOJH. [IIkaa 3meKTpOMarHuTHBIX BOJIH. VICrionb30BaHMe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBsI3H.

DneKkTpoMarHuTHas mpupoaa ceera. CKkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomut u onvimol.

1.

I/IBYI-ICHI/IC CBONCTB QJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIIBIO MOOHUJILHOTO TGHC(I)OHB..

Pa3znea 11. CBeToBLI€ IBJICHHUS.
JlygeBass monenb cBeta. Mcrounumkm cBeta. IIpsMonmHeiHOe pacrpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAXXCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opyKkocTs U JaIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

W Nk WDNE

[IpssMoHEITHOE pacpocTpaHEeHHE CBETA.

OTpaxeHue CBeTa.

[Tomrydenue n300pakeHUld B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

OnTuyeckuii CBETOBO/I.

Xox Jydeit B coOuparomiei JTruH3e.

XoJ1 1y4dei B pacCcerBaroIIeH JIMH3E.

[Toryuenue n300pakeHUii ¢ TOMOILBIO JTUH3.

[Mpunun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mopens rnasa.

11. Pa3nosxenue 6enoro cBeTa B CHEKTP.

12. [Tomydenue 6e710ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

No vk

Hccenenopanne 3aBUCHMOCTH YTJIa OTPaKEHHs CBETOBOI'O JIy4a OT yIjla MaJIeHHs.
N3yuenne xapakTepUCTUK U300pakeHUs MpeMETa B IIIOCKOM 3€pKale.
Hccnenopanne 3aBUCUMOCTH yIJIa NPEJOMIIEHHs CBETOBOTO JIyda OT yIja IaJeHUs Ha
IPaHULE «BO3LYX—CTEKIION.

[Nonyuenue n300paskeHUil C HOMOLIBIO COOMPAIOLIEH JINH3BL.

Omnpenenenye GOKyCHOTO pacCTOSHUS U ONTHYECKOH CHIIbI COOMpPAIOLIEH JINH3BI.
OmBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IBETOBBIE
(UIBTPBIL.

Pa3nea 12. KBanTtoBble sIBJIeHHUS.

Omneitel Pesepdopaa u mnanetapuas mojnenb aroma. Monens atroma bopa. Ucnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Alnbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO Spa.
Hyknonnas mopens aromHoro sapa. M3orombl. PanunoaktuBHble mnpeBpamieHus. Ilepuon
noJyiypacmnaza aTOMHBIX sJIep.

SAnepHble peakiyy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOIO U MAacCOBOIO YHCEN. DHEPTUs CBA3U
aToMHBIX siiep. CBsi3b Macchl W SHepruu. Peaknuu cuHTe3a W jAeneHus sanep. VcTouHuku
sHeprun CoJlHLIA U 3BE3I.

Snepnas snepretuka. JleiicTBUS paAMOAKTUBHBIX U3TYUYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwnNRE

CHGKTPBI H3JTYy4YCHHA U IMOTTIOMICHUS.

CrexTpsl pa3IuyYHbIX T'a30B.

CnexTp BoaOpoa.

Hab6mronenue TpekoB B kamepe BuibcoHa.

Pabora cuéryrka MOHU3UPYIOIIMX U3TYyUEHHI.

Perucrpanus n3imydeHus: IpUPOAHBIX MUHEPAIOB U IIPOTYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.

1. HaGmroeHue CIUTONIHBIX U IMHEHYATHIX CIEKTPOB U3ITyYCHUSI.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY IyTH (110

dboTorpadusim).

3. HMsmepenue pagnoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-00001IIAOIINIT MOLYIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYJIb  TNpEAHA3HAYEH [UIS CHUCTEeMAaTU3alud |
0000111eHUsT TPEAMETHOTO COJIEPKAHUS U OTBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3YUYCHUN
BCEro Kypca (pu3MKH, a TakkKe JUIs MOArOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
busuke U1t 00yJarOIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEAMET.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEAlu3yIOTCd M CHCTEMAaTU3UPYIOTCS — BUIbI
JESATEIIbBHOCTH, Ha OCHOBE KOTOpBIX oO0ecneuyuBaeTcs JOCTUKEHHE IPEAMETHBIX U
METanpeMETHBIX IJIAaHUPYEMbIX Pe3yJIbTaTOB 00ydeHus, (HOpMHUpPYETCS €CTEeCTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUN MPHUPOABI U TEXHUKH,
OBJIAJICHUC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOTYYCHHBIC 3HAHUS,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHbIE.

[TpuHIMNIHATBHO AEATEIHHOCTHBIA XapakTep NaHHOTO pa3zelia pealn3yeTcs 3a CUéT Toro,
YTO 00YyYaIOLIUECs BBIOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUI paclio3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SABJICHUS
B OKpPY’KarolIeH MPUPOAE U TOBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAay4YHbIE METOJbI HCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
MPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUYECKUX BBHIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HamOOJE€€ BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOI0 MCMOJIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUU.



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

- MIPOSIBJICHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHICKON (PU3NYECKOi
HaYKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3ZHUKOB;

2) rpa:kAaHCKOro U IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY Y4Y4aCTUIO B O6CY)KZ[GHI/II/I OGH_IGCTBGHHO 3HAYUMBIX U 3THYCCKHUX
po0JIeM, CBA3aHHBIX ¢ TPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

- OCO3HAHHEC BaAXXHOCTU MOPAJIbHO-3TUYCCKUX MTPHUHIIUIIOB B ACATCIIbHOCTHU y‘-IéHOFO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 MO3HAHUS

- OCO3HaHHUE IEHHOCTH (HU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYPHI;

- pa3BUTHE HAYYHOU JTHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH,

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBHOTO 0JIATONOTYYHSI:

- OCO3HaHWE LEHHOCTH Oe30macHoro oOpasza KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTU IMpaBWil O€30IaCHOr0 IOBEACHMSI Ha TpaHCIOPTE, Ha JOpOrax, C
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B JIOMALITHHUX YCIOBUSIX;

- c(popMHUPOBAaHHOCTh HaBBbIKAa pe(IIeKCUH, MPU3HAHKE CBOETO IpaBa Ha OLIMOKY U TaKOro
e IIpaBa y Apyroro 4eaoBeKa;

6) TpynoBOro BocnuTaHUsA:

- aKTMBHOE Y4acTH€ B PEIICHUHU NPAKTUYECKUX 3a/1ad (B paMKaX CeMbH, 00pa30oBaTEIbHOM
OpraHu3alM, TOpojaa, Kpas) TEXHOJIOTMYECKOM M COLMalbHOM  HampaBJIeHHOCTH,
TpeOyIOIUX B TOM YHCIIE U PU3MUECKUX 3HAHU;

- UHTEpeC K NMPAKTUYECKOMY M3yUEHUIO Mpodeccui, CBI3aHHbIX C PU3UKOM;

7) 3K0JIOrM4eCKOro BOCIIUTAHMS:

- OpHMEHTalMsi Ha NpUMEHEeHHEe (U3NYECKUX 3HAHWM I pelIeHus 3ajad B OO0JIacTH
OKpY’Karollel cpefbl, MJIAHUPOBAHUS MOCTYNKOB M OLEHKHM MX BO3MOXHBIX IOCIEICTBUIM
JUIsL OKPY’KaIOIeH Cpebl;

- OCO3HaHMe II00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ananTanmu K U3MEHSIOIMMCS YCJIOBHAM COLMAJIbHO M NPUPOIHON cpelbl:

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

- IOBBIIIEHUE YPOBHS CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AEATENbHOCTD;

- MOTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHMH, B TOM 4HcIe (OPMYIHPOBATH WUJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;



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

® - CTPEMIICHHUC aHAJIM3UPOBATH WU BBIABIIATH B3AMMOCBA3H ITPUPOEI, O6H.I€CTBa N 3KOHOMHMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/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
oOpazoBanusi y oOyuatomierocsi OyayT cGOpMUPOBAHBI MeTamnpeAMeTHbIe pe3yJbTAThbl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHBEpCAJIbHbIE Y4YeOHBbIC JEHUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIC IEHCTBHS, PETYIIATUBHBIC YHUBEPCAIbHbBIC yUeOHbIC NEHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUM);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 00001IeHUs
Y CPaBHEHUS,

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B pacCCMaTPUBAEMbIX (paKTax, JaHHBIX U
HAOJII0JICHUX, OTHOCALIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJIATh TPUYUHHO-CJICICTBEHHBIE CBSI3M TPU H3YyUYEHUU (PUBMUECKUX SIBICHUN U
IIPOLIECCOB, JieNaTh BBIBOJABI C MCIOJIb30BAHUEM JEIYKTUBHBIX W WHJYKTUBHBIX
YMO3aKIIOYCHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3SX (PU3NUECKUX BEITMYNH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHOcOO pemieHus ydeOHoW (u3uueckolt 3amauu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHUs, BBHIOOp Hambosee MOIXOISIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBarenLcKue 1eliCTBUA:

MCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNUS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PU3NUECKOTO SBICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMaIMIO, MOJYUYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynnpoBaTh 0000IIEHUST U  BBIBOJABI 1O  pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (U3HUUYECKUX MPOIIECCOB, a TAKKE
BBIIBUT'aTh NPCAINIOJIOKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAaXx.

PabGora ¢ undopmanmeii:

OPUMEHATh pa3jIMyHble METOJ/bl, HHCTPYMEHTBl M 3alpoChl MpHU IMOHMCKE U OTOOpe
nH(pOpMaLlMU WIK JaHHBIX ¢ YUYETOM IpeaoKeHHON yueOHoM (pusnueckoit 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM IpeICTaBICHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOopMy NpeacTaBieHUs HH(popMarmuu u
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMH CXE€MaMH, JuarpaMMaMu, WHOH
rpaduKoil u UX KOMOMHALIUAMHU.



KomMMyHMKaTUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0/€ OOCYXaeHHus y4eOHOro MmarepHaja, pe3yJbTaToB J1abOpaTOpHBIX padoT u
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIC Ha PEIIeHHUE 3a/1a4d U MOAJepKaHue OJIaroeiaTeIbHOCTH OOIEHMS;
CONOCTABIATH CBOM CYXACHHUS C CYXKICHUSAMH JPYIMX YYacTHHKOB JIHAJIOra,
0OHapy>KUBaTh pa3IMYMe U CXOJCTBO MO3HLIUH;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

nyONMYHO  TPEACTABIATH  PE3yNbTaThl  BBIMOJHEHHOTO  (PM3UYECKOTO  OMbITa
(9KCIIeprMeHTa, UCCIIeIOBaHUS, TIPOCKTA);

INOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoil mpoOIeMsrl;

NPUHUMATh [T COBMECTHOW JAEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUSA 1O €&
JOCTIDKEHUIO: PACIPENesaiTh PO, 00CYKAaTh MPOLECCH M Pe3ysIbTaThl COBMECTHON
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh pPabOThI, AOCTUTAs KAa4eCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAIpaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C APYTHMH WICHAMU KOMaHIbI;
OLICHMBATh KAueCTBO CBOETO BKJIaJAa B OOMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOATENIFHO CPOPMYITMPOBAHHBIM yYaCTHUKAMU B3aHMMOJICHCTBUSL.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA

Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMUX I peIeHUs
(bu3nUecKux 3HaHUH;

OpPUEHTUPOBAThCSI B Pa3lIMYHBIX MOAXO0JAX MNPUHATHUSA pelleHUuil (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 pEIIECHUE.

CﬂMOKOHTpOJIb, 3MOLUUOHAJLHBLIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMM U IpeuIaraTh IiaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pE3yJIbTaTOB JAESTEIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIMOJIHEHUS (PU3HUUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JAPYTOro YeloBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TE€MY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY MNpHU peUIeHHH (GHU3UYECKUX 3aJady Wid B
YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE K€ MIPABO APYIOro.

IMPEAMETHBIE PE3YJIBTATbBI



K xoHiy oOyuenns B 7 Kjacce mpeIMeTHBIE Pe3yIbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHU:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULBI (PU3MYECKHX BEIWYHH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOAEWCTBYOmas cuia, aedopmarus (ympyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath siBiieHus (1udQysus, TEI0BOe ABUKEHHUE YacTUL] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, pPaBHOBECHE
TBEPABIX TEJI C 3aKpEIUIEHHOW OCBIO BpallCHMs, Iepefada JaBJICHUS TBEPIABIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBlIeHue, IIJIaBaHUE Tell, IPeBPaLeHUs
MEXaHUYECKOM 3HEPIun) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YyUCHHBIX (PU3MUECKUX SIBICHUH B OKPYXAIOLIEM MHUpE, B
TOM 4Yucie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XUBOW W HEKHUBOM INpPUPOJAE, ACUCTBHE CWIBI TPEHHUS B IPUPOAE U
TEXHUKE, BIHSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJaBaHHUE DbIO,
phluaru B TeJ€ YEJIOBEKA, MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJady B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YUYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHJa TSDKECTH, BEC Teja, CWIa TPEHUs, JAaBIICHUE
(TBEpOro Tesa, JKUAKOCTH, Ta3a), BBITAJKMBAIOUIAs CWJIA, MEXaHWdeckas pabora,
MOIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJe3HOTO ACWCTBUS
MEXaHHU3MOB, KMHETUYECKash W MOTEHLHUAJIbHAsl SHEPIUs), IPU ONUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUI1 CMBICI HCIIOJIb3YEMBbIX BETUYMH, UX 0003HAYEHHS U €AMHUIIBI
(GU3NUeCKUX BETUYMH, HAXOJUTh (DOPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMM, CTPOUTh TpadUKU H3YUYEHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BEIIMYWH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (U3MUYECKHE SIBIEHUS M TPOLECCHI, HUCIONb3Ys
IpaBUia CIOXKEHHUs CHUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECUs pblyara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHW4YEeCKOM DSHEpruu, IpHU OTOM J1aBaTb CIIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMaTHUYECKOE BhIPAXKEHHUE;

OOBSICHATh (DU3UYECKUE SIBIICHUS, MPOIECChl W CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil MpPaKTHUKOOPUEHTUPOBAHHOIO XapakTepa: BBISBIATh MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I11aroB ¢ ONnopoil Ha 1—
2 u3ydYeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THble 3afauyd B 1—2 JeWCTBUA, HCIONB3YS 3aKOHBI U (OPMYIIbI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUA 3aJauu
3aMKChIBaTh KPAaTKOE€ YCJIOBUE, MOJACTaBIATh (PU3NYECKUE BEIUYMHBI B (POPMYJIBI U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHBIE JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOMN (hPrU3NUeCcKOi BEIMUHHBI,



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJ0B, B OINMCAHMM MWCCICAOBAHUSA BBIICIAATE IPOBEPAEMOE IIPEIIOJIOKECHUE
(runotesy), pasnuyaTh U HHTEPIPETUPOBATH IOJYYEHHBIM pe3yJibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIENaTh BBIBOJKI 110 €T0 Pe3yibTaTaMm;

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;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJIHOW (PU3MUECKON BEIMUYUHBI OT JPYTOi C
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tejla OT BPEMEHU JBUKEHUS TeEJla, CUJIbl TPEHUS CKOJIBKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
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 MJIaBaHMS TeJ, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4yacTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs], Cenys MpeIOKEeHHOMY IUIaHy, (PUKCHPOBATh Pe3yJIbTaThl IMOIy4YeHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaONHMII W TPaguKoB,
JlenaTh BBIBOJIBI IO pe3ysIbTaTaM UCCIIEI0BAHHUS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTHU W TBEPIAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHsA, JAaBICHUE BO3AYyXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOIAs Ha IMOIPYKEHHOE B KUAKOCTb TEJO,
KO3 QHUIMEHT TOJE3HOr0 ACWCTBUS MPOCTHIX MEXAHW3MOB), CIEIysl HpPEAIOKECHHON
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
00opyaOBaHUEM;

yKa3plBaTh MPHUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpOM Ha WX OMNMCAaHUA (B TOM 4MCIE: TMOAIIUIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THIPABINYECKUN IPECC, MAHOMETP, BBICOTOMEpP, IMOPIIHEBOM HACOC,
apeoMeTp), UCMONb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMbIE
¢du3nUeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHHs 370pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TOBEIACHHS B
OKpYXaroIlIeH Cpeae;

OCYILECTBIIAATh OTOOP HMCTOYHUKOB HMH(popmanuu B MHTEepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIJEIATh HHPOPMALIHIO, KOTOPAsl SIBJISAETCS IPOTUBOPEUNBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh TP BBHIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-IOIMYJISIPHYIO JINTEPATypy
($U3NUECKOro CoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh MPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC M YCTHBIC COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4UCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIIEHUS O pPe3ysIbTaTax MPOEKTOB MM yUEOHBIX UCCIICAOBAHU, IIPU ITOM
IpaMOTHO HUCHOJb30BAaTh M3YUYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IIPY BBINOJIHEHUH Y4E€OHBIX IIPOEKTOB U HCCIIEAOBAaHUM pacnpeneniarbs 00sS3aHHOCTH B
IpyIIe B COOTBETCTBUU C ITIOCTABJICHHBIMU 3a/1a4aMU, CICAUTH 3a BBIIIOJIHEHHUEM IUIAHA
NeHcTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBI BKJIAJ B JEATEIbHOCTb TIPYIIIIBI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

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

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBILIECHHBI W HEHACBIILICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEPATYpPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
MoJI€, MPOBOJHHUKUA W AUDIEKTPUKHU, MOCTOSHHBIM 3JIEKTPUYECKHN TOK, MArHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEIJIOBOE pacIIMpeHHe W CXKaThe, Teruionepenada, TeraoBOoe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
IIJIABJICHUE, KpHUCTAJUIU3aLNS (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, JACHUCTBUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBHUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOIAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHIYKIMS) TIO OINHUCAHUI0 HMX XapakTEepPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOe SBICHUE;

pacro3HaBaTh MPOsBICHNE W3YYEHHBIX (U3NYECKUX SBICHUHI B OKPYKAIOIIEM MHUPE, B
TOM 4Hcie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATKEHHUE W
KalWUISpHBbIE SIBIIEHUS B NPHUPOAE, KPUCTAUIBI B mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DNIEKTPUYECKUE SIBJICHUST B arMocdepe, DIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIIOCOB, POJIb MATHUTHOTO TOJISI JJIsi KU3HU Ha
3emiie, ONSIPHOE CHUSIHUE, MIPH ATOM IMEPEBOJUTH MPAKTUYECKYIO 33Ja4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHH;,

OTMCHIBaTh U3yYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHUS, UCTIONB3YS (PU3UIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS JHEPrus, KOJIUYECTBO TEIIOTHI, YJEIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMS, YJEJIbHAas TEIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(QUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, AJIEKTPUUECCKUN
3apsad, CUla TOKA, OJJEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIIEHUE IIPOBOJHHUKA,
yAEIbHOE COMPOTUBIIEHHE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPHUUECKOT0 TOKa), IpU



ONKMCAHUU TPaBWJIBHO TPAKTOBaTh (DU3MUECKUI CMBICI HCIHOJb3YEMbIX BEJIMYMH,
0003HaYCHHS ¥ SAWHUIIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JAaHHYI0 (QU3MYECKYI0 BEJIWYUHY C JPYTHMH BEIUYHMHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHe SBJICHHS U MPOLECCH, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEIIECTBA,
IPUHLMII CYNEPHO3ULMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsga, 3akoH OMa ans ywyacTka Lenu, 3akoH Jxoyns—JIeHna, 3akoH coXpaHEHHUs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTE€MaTUYeCKOEe BBIPAXKECHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyauuin PaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
NPUYHMHHOCIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKMX INaroB ¢
OTopoii Ha 1-2 U3yUYeHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7auyd B 2-3 JEWUCTBUA, HCIIONB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEIWYMHBL: Ha OCHOBE aHalu3a YCJIOBUSA 33aJa4yu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTATOK JIAHHBIX JUISl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOTUMBIE IS €€ PelIeHuUs, IPOBOJUTH PacUE&Thl U
CpPaBHMBATh MOJYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METO/IOB,  MCIOJb3ys  ONMCAHME  HMCCIENOBAHMS,  BBLACIATH  IIPOBEpPAEMOE
MPEANOJI0KEHHE, OLEHUBATh IPAaBUIBHOCTh NOpSAJKA IPOBEICHUS HCCIEIOBaHUS,
JienaTh BbIBOJBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (KamWUILSIPHBIC SIBICHHS, 3aBHCHMOCTH JIABJICHUS BO3AyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IPOLECCA OCThIBAHUS U HATPEBAHUS IIPU U3JIyYECHHUH OT LIBETA
u3Nyyaromel  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TeMIepaTypbl JKUJIKOCTH U IUIONAAM €€ TIIOBEPXHOCTH, DJIEKTpU3alus Tel U
B3aUMOJICVICTBUE DJIEKTPUYECKHUX 3aps70B, B3aUMOJEHUCTBUE ITOCTOSHHBIX MarHWTOB,
BHU3yaJu3alys MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, AEHCTBUSI MAarHUTHOTO TTOJISI
Ha MPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa, CBOMCTBA DSJIEKTPOJIBUIATENS
IOCTOSIHHOTO TOKa): (hopMyJMpoBaTh MpOBEpsieMble MPEANOI0KEHUs, CcOOUpaTh
YCTAaHOBKY M3 TPEUVIOKEHHOTO O00OpyJIOBaHMS, OMNMCHIBaTH XOJA OMNbITa U
bopMyITUpOBaTh BHIBOJIBI;

BBINIOJIHATH IPSIMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOW BJIAQXXKHOCTH BO3/yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIIOJIb30BAaHMEM aHAJIOrOBBIX IMPHUOOPOB U JIaTUYMKOB
bu3NYeCKUX BENUYHH, CPaBHHUBATh PE3YJNbTAaThl H3MEPEHUN C Y4E€TOM 3aJaHHOMN
abCOJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3UYECKON BEIMYUHBI OT JAPYTOH C
UCTIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIONIAJAN MOMEPEYHOr0 CEYEHUsS M YJIEIbHOTO CONPOTHUBIICHHS BELIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYIIETO Yepe3 MIPOBOIHUK, OT HANPSKEHNUsI HA TPOBOIHUKE,
MCCIIEJOBAHKE TIOCIIEIOBATEIBHOTO W IApaUIE]bHOTO COEJUHEHWM IPOBOJIHUKOB):
IUTAHUPOBATh MCCIIEOBaHKNE, COOMPATh YCTAHOBKY U BBHIMONHITH M3MEPEHUS, CIeIys



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH B BHJIE
TaOIUI U TPaHKOB, AETaTh BBHIBOAKI 110 pe3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIENbHAs TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu30BaTh MPUHIUMBI JEHCTBHS W3YyYEHHBIX MPHUOOPOB W TEXHHYECKHX
YCTPOHCTB € ONOpPOH HAa MX ONUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETYMK DIIEKTPHUYECKON
OHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOpBI, HArpeBaTeJIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IIOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBJICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOCcTar), COCTaBIIATh
CXEMBI 3JIEKTPUYECKHX LIeNeH ¢ MOCIeOBaTEeIbHBIM U MapauIeiIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® [IpUBOAUTH HpHUMEpPHl (HAXOAUTH HH(MOPMALKIO O MPUMEPAX) MPAKTUYECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpY’Kalollel cpese;

® OCYIIECTBIISATH IMOWCK HWHPOpManuu (uzndeckoro cojnepxanus B HVHTepHeTe, Ha
OCHOBE€ MMEIOIIMXCS 3HAHUW M MYTEM CpPaBHEHHUS JOIOJIHUTEIBHBIX HCTOYHUKOB
BBIIETATh MH(POpPMAIUIO, KOTOpasl SBISIETCS INPOTUBOPEUMBON MM MOMKET OBITh
HEJIOCTOBEPHOM;

® UCHOJIb30BATH NPHU BBITOJHEHUN YYEOHBIX 3a/JaHUI HAyUHO-IOMYJISPHYIO JIUTEPATYPY
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3gaBaTh COOCTBEHHBIE IMHUCHbMEHHBIE W KpATKHE YCTHBIE COOOIIEHHs, 0000Ias
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOJMYHO  NPENCTaBIsATh  Pe3yJbTaTbl IMPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BaTh U3yUEHHbIN MOHATHHMHBIN ammapat
Kypca (pU3UKH, CONPOBOXKIATh BHICTYINIEHUE MTPE3EHTAIEH;

® I[Ipu BBINOJIHEHUU Y4YEOHBIX IPOEKTOB W UCCIEJOBAHUM (PU3MUECKUX TMPOIIECCOB
pacripenenaTe 00s13aHHOCTH B TpYyIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIIEIUTh 3a BBHIMOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaJ B  JESATENBHOCTb  TIPYIIBL,  BbICTpauBaTh
KOMMYHHUKAaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonmy oOyuenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Y 00YHAIOIINXCSI YMEHUI:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMKEHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYECKue KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ©  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pPYKOCTb U
JATBHO30PKOCTh, CIIEKTPHl HCIyCKaHWUS M TOTJIONICHHs, anbda, Oera- W ramma-
U3IIy4eHUS], U30TOIIbI, SACPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPaHECHHUE,
OTPa)KEHUE U NPEJIOMIICHHUE CBETA, [I0JHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3IYYCHHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM cCUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LIyHAaMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIyYCHHM, €CTECTBEHHBIM DPaMOAKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOJHBIX MHUHEPAJIOB,
NEeCTBUE PaIMOAaKTUBHBIX M3IYYCHHI HA OPraHU3M 4eJOBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B YUeOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpPEHHE, MepeMEIIECHNE, MyTh, YIJIOBAasl CKOPOCTh, CHJIa TPEHUS, CHUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIbHAS SHEPTHSI CKATOU MPYKUHBI, KHHETHYECKast
DHEprus, TMOJHas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YyEMBIX
BEITMYMH, O0O3HAYEHUS W CIUHHIBI (U3UYECKUX BEIMYMUH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYHHY C JPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu H3yuYeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCTIOJIb3Ys 3aKOH
COXpAHEHUs HHEPruHu, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPIO3ULIUH CHUJI,
MIPUHITATT OTHOCUTETLHOCTH [ anmuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHECHHS 3aps/IOBOTO U
MacCoOBOTO YHCEN TMpU SACPHBIX peakUMsX, MOpU ITOM JaBaThb CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMATHUECKOE BHIPAKCHHE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  NPAaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:  BbIABJIAT  NPUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pewath pacu€THble 3aaun (ONUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHMH), HCIIOJb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIUE WIN
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PEIICHUs,
IPOBOAMTH pPAcUéTbl W OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METO/I0B,  MCIIOJB3ysl  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
HPEINONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOPSJIKa IPOBEAEHUS MCCIEJOBAaHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAEHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydyeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, W3yYEHHE CBOMCTB M300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIEKTPOB M3IYUYEHHs): CaMOCTOSTEIbHO
coOHMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaOOpa 060PyAOBaHMS, ONIUCHIBATE X0/ OINbITA U
€ro pe3yJbTaThl, ((OPMYJIUPOBATH BBIBOIbI;

IIPOBOAMTHh IPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpENeNss CpeaHee
3HaYCHHE H3MepseMOl BeNWYMHBI ((POKYCHOE pacCTOSHHE COOMpAIOUICH JIMH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
OpSIMBIX W3MEpPEHUN (3aBUCUMOCTh IyTH OT BpPEMEHH IIPpH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBeTa OT yrIjla HaJeHus U
yIja npejoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIBHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3yjbTaTaMm
WCCIIEIOBAHMSI,

IIPOBOJMTH KOCBEHHbIE H3MEpPEHMs] (U3NYECKUX BEIUYUH (CpedHsisi CKOpPOCTb U
YCKOpEHHUE Tejla MIPU PaBHOYCKOPEHHOM JIBUKEHHHU, YCKOPEHHE CBOOOJHOIO MaeHMUS,
KECTKOCTh TPYKUHBI, KOXP(PUIMEHT TPEHUs CKOJBXKEHHS, MeXaHWdyeckas padborta u
MOIIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYeCcKOro M NPYXKMHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, cienysl MPeAJIOKEeHHON MHCTPYKIHMH, BBIUUCISATH 3HAUEHUE BEJIUYUHBI U
AQHAIM3UPOBATh IOJYUYEHHBIE pe3ylbTaThl C YYETOM 3a/laHHOM MOrPEeUIHOCTH
U3MEPEHHUI;

coOyoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
000opyaOBaHUEM;



® pa3nu4aTh OCHOBHBIE NPU3HAKU M3YUYEHHBIX (DU3MUECKHX MOJeNel: MaTepuanbHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
MJIaHeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/pa;

®  XapaKTepU30BaTh MPHUHIUIBI JICHCTBUS W3YYCHHBIX MPHUOOPOB W TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHCAHUS (B TOM YHUCIE: CIIUIOMETP, TATUYMKU MMOJIOKEHHUS,
pacCcTOSTHUS ¥ YCKOPCHHSI, PaKeTa, 9X0JI0T, OYKH, TIEPUCKOT, oToarnmapar, ONTHIESCKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucCIoib3ys 3HaHUS O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

® JCIOJIb30BaTh CXEMbI U CXEMaTUYHbIC PUCYHKH MU3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB MPU PEHICHUH y4eOHO-
MPaKTUYECKUX 3aJ1a4, ONTUYECKUE CXEMBI JJISI TOCTPOEHUS M300paKEHUN B IUIOCKOM
3epKajie U coouparoiei JIuH3e;

® T[PUBOAUTH NpHUMEpPHl (HAXOAWTh HH(MOPMALKIO O MpPUMEPax) MNPAKTUYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUs 3J0pOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYXaIoIIeH Cpeae;

® OCYWIECTBIATh MOWCK uH(popMmanuu ¢uznueckoro coaepxkanuss B HHTepHere,
CaMOCTOSITEIILHO (DOPMYJTHPYST TOUCKOBBIA 3alpoc, HAXOIUTh ITyTH OIPEACIICHUS
JIOCTOBEPHOCTH TMOJIYYEHHOH WH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUU U
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

® HCIIOJIB30BATh MPHU BBIMOJIHCHUN YUEOHBIX 3aJaHUN HAYYHO-TIOMYIISIPHYIO JTUTEPATYPy
(bu3NYECKOro CcoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh TMPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUN H3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIC NMMCHMEHHBIE U YCTHBIE COOOIIECHUS HA OCHOBE MH(OPMAINH
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACpKAHUA, MyOIMYHO TMPECTaBIATh
pe3yabTaThl TPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh M3YYCHHBIN TOHATUHHBINA ammapar H3y4aemoro pasziena (U3NKd U
COTMPOBOXAATh BBICTYIUICHHE TMpe3eHTAIMell ¢ y4€TOM OCOOEHHOCTEH ayauTopuu
CBEpPCTHUKOB.

Ounenka NPEAMETHBIX pPeE3yJbTaTOB IPEAYCMATPUBACT BBIABICHUC YPOBHA AOCTHIKCHUSA
O6yLIaIOH_II/IMI/ICSI IUIAaHUPYEMBIX PE3YJIbTATOB I10 (I)I/ISI/IKG C YUCTOM: BJIaJICHUSA NMPECAMCTHBIMU
MOHATHSAMH U CIOcOOaMH HeﬁCTBHH, YMCHUA TIPUMCHATH 3HAHHA B HOBBIX YCIOBUAX,
CHUCTEMHOCTH 3HaHHUU.

HHaHI/IpyeMBIC PE3YJIbTATHI IO (I)I/I3I/IKC MOKHO OG’BCI[I/IHI/ITB B HCCKOJIBKO I'pYIIIT:

1) oceoenue nonsmuiinozo annapama (MCHONBb30BaHUE MOHATHM, pPaCIO3HABAHUE
SIBJ'IGHI/II\/’I, OIHCaHUE SIBJICHUU Inpu oMo (1)I/I31/I‘-IGCKI/IX BCJIIMYHH, HMCIIOJIB30BAaHUE 3aKOHOB
JUTSL XapaKTePUCTUKH TIPOIECCOB, padoTa C MOJEISIMU);

2) popmuposanue memodonozuveckux ymenuti (OCBOEHME METOOB HAYYHOTO
MO3HAHUS, POBE/ICHUE OTBITOB 10 HAOTIOCHUIO (PU3NYECKUX SIBICHUH, POBEICHUE TTPSIMBIX

Y KOCBEHHBIX W3MEPEHH, NCCIICTOBAHNIN 3aBUCUMOCTEN (PU3MUECKUX BEITUYNH, COONTIOICHHE



npaBuyI 6€30MacHOro Tpyaa Mpu padboTe ¢ J1abopaToOpHBIM 000PYIOBAHUEM ),

3) pewenue xauecmeennvix u  pacuemmuvix 3aday  (OOBACHEHWE  ABJEHWN H
MPOIIECCOB, TPUMEHEHHUE TEOPETHUECKOTO MaTepuaa JyIsl PEIICHHUs 3a/1a4);

4) nonumanue npukIaAOHO20 3HAUEHUS NONYYEHHbIX 3HaHUL (YMEHWS TPUBOIHUTH
MPUMEPhl TPAKTHYECKOTO HKCIIONB30BaHMUS (DU3MUECKUX 3HAHWM B TOBCEIHEBHOHM JKU3HH,
XapaKTepU30BaTh MPHUHIIUII JCHCTBUS WU3yYEHHBIX MPHOOPOB, TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX TMPOIECCOB, pPAClo3HABaTh (U3NYECKHUE SIBJICHUS B OKPYXKArOIIEH
JKU3HN);

5) ymenue pabomamv ¢ ungpopmayueii gusuueckozo codepocarus (KpUTHIECKH
aHAJTM3UPOBaTh MH(POPMAIUIO, IMOJYyYaeMyl M3 pPa3HbIX HMCTOYHHKOB, (OPMYJIHPOBATH U

apryMEHTHPOBATh COOCTBEHHYIO MO3UIIHIO).

Texymuil KOHTpOJIb YCIEBAEMOCTH OOYYaroIIMXCS OCYLIECTBIISETCS IMENarornyecKum
pabOTHUKOM, pPEATU3YIOUIMM COOTBETCTBYIOIIYIO YacTh 0Opa30BaTENbHON IPOrpaMMBbl,
caMoCTOSTENbHO. Tekymas OLEHKa BKIIOYAeT IEPUOAMYECKHE IIPOLETYypbl OLEHKH
WH/IMBUIYAIBHOTO MTPOJBIKEHHS 00YyYaIoMIerocs B OCBOSHUH MPOrpaMMbl Y4eOHOTO MTpeaMeTa
«Dusnkay. Pesynbrarel TEKyILEen OLICHKU SABJIAIOTCS OCHOBOM I
UHAMBUyalIu3aluy y4eOHOro mpouecca. Tekyias OILeHKa MOKeT ObITh (hOpMHUpYIOILEH,
NOJJEPKUBAIOLIEH M HANpaBJSAIOUIeN ycuins 00ydYarollerocs, BKIHOYaOIen ero B
CaMOCTOSITEIIBHY IO OLICHOYHYIO JEATEIBHOCTh, U JUAarHOCTHYECKOM,
CHOCOOCTBYIOLICH BBISIBJICHUIO M OCO3HAHUIO YyUYUTENEM U 00ydJaroMIMMCs CYIIECTBYIOIINUX
npobiemM B oOyueHMH. Tekylee OLEHHMBAHWE MOKET MPOBOAMTHCA Ha KaXKJIOM YpOKEe H
BBISIBJISITH JIOCTU)KEHUS OT/EJIbHBIX 00YyYaIOIIKXCs B IPOLlecCce U3YUEeHUs yueOHOro MaTepuara.
B Tekymieil oneHke HUCHONB3YIOTCS pas3inyHble (OPMbI U METOJbl MPOBEPKH (YCTHBIE U
MUCbMEHHBIE ONPOCHI Ha YPOKaX, KPaTKOBPEMEHHBIE CaMOCTOSITENIbHbIE Pa0OThl,  JAOMAIIHHE
paboThl, WHAMBHUIyaJbHbIE W  TIPYNIOBbIE MPOEKTHBIE U UCCIIEAOBATENBLCKUE PAOOTHI,
caMo- ¥ B3aWMOOIIEHKa, pe(iieKcHs, OLEHOYHbIE JIUCTHl U JAPYTHE) C y4eTOM OCOOEHHOCTEH
yuebHoro npeamera «Pu3nKa» U METOJUKU MPETOAABAHUS, PEATU3yEeMON yUUTEIEM.

Jlns ycTaHOBJEHMsSI YPOBHS OCBOEHHS OOYYAIOIIMMHUCA KaXKIOW TEMbl Kypca HpPOBOAMTCS
TeMaTU4YecKasi IMarHOCTUKA (OICHKA).

JluarHocTuka — croco0 MoJyyeHHs U3MepseMBIX IMOKazaTesel o0ydeHusi, 00ecreunBaromnx
00BEKTHBHOE U BCECTOPOHHEE U3YUYEHHE YCIOBUN U PE3ysIbTaTOB yueOHOro mpoliecca, crnocod
MIPOSICHEHUSI BCEX M3MEHEHUH, KOTOpbIE MPOUCXOIAT B MO3HABATEIBLHOM IIPOLIECCE.

Texkymmii  KOHTpPOJb  YCIEBAEMOCTH BO BTOPOM UM  MOCIEIYIOIIMX  Kjaccax
OCYIIECTBIISIETCS TI0 YETHIPEX OaUIbHOM crcTeMe OlleHUBaHUs (0T 2-X A0 5 0alIoB):

- OTBET OILICHHUBAETCS OTMETKOM «5» (COTIIMYHOY), YUUTHIBAsI YPOBEHD BBIMOIHEHUS TPeOOBaHUI
3HAYUTEJIbHO BhIIIE 0A30BOr0:



- IOTUYHOCTH U MOJIHOTA U3JI0KEHUSI B 00beMe, PEyCMOTPEHHOM NPOTrpaMMON;

- YMCHHUEC HUIUIIOCTPUPOBATh TCOPCTUUCCKHUEC IMOJIOXKCHUSA KOHKPETHBIMU IIPUMEPAMU, IIPUMCHATH
UX B HOBOM CUTyalllH IIPpU BBIIIOJIHCHUHN IIPAKTUYCCKOTO 3a/IaHUA;

- H3JI0KCHUC Marcpuaia I'paMOTHBIM S3BIKOM B onpeneneHHofI JIOTHYECKOH
IMOCJICA0BATCIIbHOCTH, TOYHO HCIIOJIb3Y CIICHUAIBHYIO TCPMHUHOJIOTUIO,

-JIEMOHCTpAIIUsl YCBOCHUS PaHEe U3yUYEHHBIX COMYTCTBYIOUIMX BOIPOCOB, C(HOPMUPOBAHHOCTD U
YCTOWYMBOCTD UCIOJIb3YEMBIX MPU OTBETE YMEHHUM U HABBIKOB;

-OTBET CaMOCTOATCIJICH, 0e3 HaBOJAIINX BOIIPOCOB YUUTCIIA,

-IIPaBUJILHOE BBINOJIHEHHE PHUCYHKOB, YePTEkKe, rpa)uKoB | T.J., COMYTCTBYIOLINX OTBETY (TpU
HEOOXOAMMOCTH);

- OTCYTCTBHE OIIMOOK KaK MO TEKyIIeMy, TaK W IO MPEeAbIAyIIeMYy y4eOHOMY MaTepuaiy; -
BO3MOJXKHO He 0oJiee 0IHOro HeJj04eTa, OJJHa-ABE HETOUHOCTH IIPH OCBELICHUH

BTOPOCTETICHHBIX BOIPOCOB WJIM B PUCYHKAaX, YepTEXax U T.I., KOTOPhIE OOYYaIOUINICS JIETKO
WCIIPABUJI 110 3aMEYAHUIO YUHUTEIIA.

- OTBET OLICHUBAETCS OTMETKOM «4» («XOpOIIO»), yUUTHIBASI YPOBEHb BBHITIOJHEHUSI TPEOOBAHUI
BbIllIe 0230BOTIO:;

- B HU3JIOKCHUU TCOPCTUYCCKOTO MaTcpHUalia HOIMYIICHbI HeOOJIbIIINE HpO6€J’II>I, HC HCKAa3MBIIHUC
COACPIKaHUEC OTBCTA,

- €CTb HC3HAYUTCJIbHBIC HAPYIICHHUS JIOTHUKH U3JIOKCHHUA MaTCpHaJia,

- HCIIOJIb30BaHbl HCPAMOHAJIBHBIC TPUEMbI PCHICHUS yqe6H0ﬁ 3agadud; - €CTb OTICIIbHBIC
HCTOYHOCTU B U3JIOKCHUU MATCPpUATIA;

- BO3MOXKHBI He 0oJiee 2 omunOoK WK 4 HeI04eTOB MO MPOiIEeHHOMY MaTepHuaiy;

- JOIMYUICHBI 1 ommOKa mim 6onee ABYX HCI0OYCTOB IIPHU OCBCIICHUH BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B pUCYHKAX, 4EPTCIKAX U T.A., JICTKO UCITPABJICHHBIX 1O 3aMCUAHUIO YUUTCIIA.

- OTBET OLICHUBAETCS OTMETKOM «3» («yAOBIETBOPUTENHHO»), YUUTHIBAas YPOBEHb BBIIIOJHEHUS
TpeboBaHuil Ha 6A30BOM YpPOBHe:

-HEINOJIHO WJIM HEMOCJEN0BATEIbHO PACKPBITO COAEPIKAaHUE MaTepualla, HO IOKa3aHO oOIee
MOHMMAaHHUE BOMPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHsS, JOCTAaTOYHBIE JUIS JalbHEHIIEero
YCBOEHHUS MIPOrPaMMHOT0 MaTepuaa;

-€CTb OTACIBbHBIC HAPYHICHUSA JIOTUKH U3JI0OXKCHUS MaTCpuraa,
- BBIIBJICHA HCAOCTAaTOYHAas C(I)OpMI/IpOBaHHOCTL OCHOBHBIX YMeHI/Iﬁ 1 HABBIKOB,

- BO3MOXHBI He Oosiee 3-5 ommbOOK wiu He Ooyee 8 HEJOUYETOB IO MPOUIEHHOMY y4eOHOMY
MaTepHuany;



-UMCIIUCh 3aTPYAHCHHUA WM OOIYIICHBI OIIMOKN B OnpeaAcICHNU HOH?ITPIﬁ, HUCITIOJIB30BaHNU
CHGHH&HBHOﬁ TCPMUHOJIOTUH, YCPTCI)KAX, BbIKIIAAKAX, HCIPABICHHLIC TIOCJIC HCCKOJIbKUX
HaBOOAIIUX BOIIPOCOB YUYUTCIIA.

- OTBET OLEHUBACTCS OTMETKON «2» («HEYAOBIETBOPUTEIILHO»), YUYUTHIBAas YpPOBEHb
BBITOJIHEHHS TPeOOBaHUI HUKe 0a30BOrO:

-HC paCKpPbITO OCHOBHOC COACPKAHNC yqe6H0ro MaTtcpuraia,

-00Hapy’KEHO HE3HaHHE WJIM HETMOHUMaHHe O00ydJaromuMmcs OoJbInei WM HauOoJbLICH YacTH
y4eOHOro MaTepHana;

- €CTh 3HAYUTCJIBHOC HAPYUICHUC JIOTUKH, HCPACKPBITOCTH 06cy>1<naeMoro BOIIpocCa, OTCYTCTBHUC
aprymcHTanuu 100 OIKMOOYHOCTE €€ OCHOBHBIX HOJIO)I(GHI/II;'I;

- BO3MOKHO OoJiee 5 ommOoK uiau 6osee 8 HeJOUETOB MO MPOMIEHHOMY MaTepuaiy -I0MyIIEHbI
OIMMOKH B ONpPEACICHUU IOHATHHA, IMPU HCIONH30BAHUM CIICIIHAIBHOW TEPMHUHOJIOTHHU, B
pPUCYHKaX, 4YepTekax WiIM B Tpadukax, B BBIKIAJKaX, KOTOpble HE HCIPABICHBI MOCIE
HECKOJIbKUX HABOJSIIIUX BOIIPOCOB YUUTEIIS.

I[J'ISI IIMCBbMCHHBIX pa60T, PE3YJbTaT MNPOXOXKACHHUA KOTOPBIX (1)I/IKCI/IpyeTC$I B IPOLCHTAX WHJIHN
HWHBIX 3HAYCHUAX !

KauectBo ocBoeHus | YpoBeHb Otmetka B 6ayutbHOM | OTMETKA B CHCTEME

MIPOrpamMMBI TOCTHIKEHUS [IKaJIe «3a4TeHOY/ «He
3a4TEHO)

90-100% Beimie 6azoBoro «5» 3a4TEHO

66-89% «4» 3a4TEHO

50-65% bazosriit «3» 3a4TEHO

Mewnee 50% Huxe 6a3oBoro «2» HE 3a4TEHO

OTMeTKH 3a YeTBepTh OMPENENAIOTCS Kak CpelHee apHu(pMETHYecKoe TEKYIIEero KOHTPOJIs
YCIEBAaEMOCTH U BBICTABIIAIOTCS BCEM OOYYAIOUIMMCS LIKOJIBI B KYpHaJl yCIIEBAEMOCTH LIEIBIMU
YHUCJIaMd B COOTBETCTBMM C IIpaBWJIaMH MaTeMaTH4ecKoro okpyrieHus. Kpurepunm nepesona
cpenHero Oama 3JIEKTPOHHOTO JKypHaja B UeThIpeXOalsIbHYyI0 CHUCTEMY OLIEHHBAaHUSA 3a
y4eOHYI0 YeTBEpTh B COOTBETCTBUU C MpaBWJIAMH MAaTEMaTU4YECKOro OKpyrieHus. OKpyriieHue
JIO 1IeJI0M YacTH, HaUMHAas C COTHIX:
- OTMeTKa «5» CTaBUTCS, €CIM CpelHud Oamn cocraBisger oT 4,55 1mo 5 mpu ycnoBuu
KayeCTBEHHOI'O BBIMOJHEHUS HE MeHee 75% KOHTPOJIBbHBIX pPabOT, BHECEHHBIX B Tpaduk
OLICHOYHBIX MTPOLENYD;
- OTMeTKa «4» CTaBUTCS, €CIM CpemaHuil Oayinm coctaBiseT oT 3,55 no 4,54 mpu ycnoBuu
Ka4eCTBEHHOT'O BBITIOJIHEHUS He MeHee 75% KOHTPOJbHBIX paboT, BHECEHHBIX B Tpaduk
OLICHOYHBIX MPOLEAYD;

- OTMETKa «3» CTaBUTCS, €CIIM CpeAHU Oam cocrasiser oT 2,55 1o 3,54 npu ycioBuu
YJIOBJIETBOPUTEIHHOTO BHIIIOJHEHUS HE MeHee 75% KOHTPOJIBHBIX PadoT,



IIpomexyTouHas arTecranus oOydyaroIIMXCs MPOBOAUTCA OAMH pa3 B TOJ, B KOHIE
yu4eOHOTo Tofa Kak cpenHee apu(METHUECKOE pe3ysbTaTOB OO0YYarolIerocs 3a OICHOYHBIC
IpOLeyphl, OIpEJeNeHHbIE y4YuTeaeM B pabodeld mporpaMMme IO y4eOHOMY MpenMeTy u
BKJIIOYCHHBIE B TpaMK OLIEHOYHBIX MPOLEAYp W HE MPENnojiaracT MPOBEACHUS OTICIbHOU
IpoLeTypsl U PUKCUPYETCS B KIIACCHOM JKypHalle.

[TpomerxyTouHasi aTTeCTalMst CYUTACTCS IPOUICHHOM, eCcii 00y4arOIMICs BBITOJIHUIT HE
MeHee 75% KOHTpOJBHBIX PAa0OT, MPEIyCMOTPEHHBIX Ipa(UKOM OLIEHOYHBIX IpPOLEAYp IO
IIPEAMETY U ITOJIYYHII ITOJI0KUTEIIbHBIE OTMETKH.

IlepeyeHb KOHTPOJIBLHBIX PA0OT (OLIEHOYHBbIE NPOLEAYPbI)
2025-2026 y4yeOHbIii 1o
Kitace 7a

KonuyecTBo yacoB no miany 68

MakcumanabHOEe KOJIMYECTBO KOHTPOJIbHBIX paboT -6

No Haumenoanue IIpumepnas Jlara
IIPOBEICHUS
1 KontponbHas pabora mo TemaMm: «Mexanudeckoe | 25.12

IBIMOKCHUE», «Macca, IUIOTHOCTBY, «Bec Temay,
«I"padnueckoe nzodbpakeHne cuin, « CHIIb)

2 KontponbHas pabora mo teme «JlaBienue TBepubix | 16.04
TeJ, KUAKOCTEH U Ta30B»

3 Bceepoccuiickas npoBepouHas pabota 21.04

4 KonTponbHas pabora nmo teme «Pabora u momuocTh. | 21.05
OHeprus»

Knacc 8a

KonuyecTBo yacoB mo miany 68

MakcumanbHOE KOJIMYECTBO KOHTPOJBHBIX padoT -6

Ne HaumenoBanue [Ipumepnas Jara
MIPOBEICHUS
1 Konrponbnas padora mo teme "TemoBsle siBnenus. | 12.12

M3meHenue arperaTHeIX COCTOSIHHM BelecTa'

2 KonrponsHas pabGora mo Teme "Dnekrpuueckue | 14.04
3apsabl. 3apsDKEHHbIE Tela W MX B3aUMOJACHCTBHSL.




ITocTosiHHBIN AMEeKTpUYeCKUil TOK"
3 Bcepoccuiickas mpoBepouHas pabota 20.04
4 Kontponbnas pabora mo teme "Omekrpuueckwe H | 15.05
MarHUTHbIE SIBJICHUS
Kiacc 9a
KonunuectBo yacos no miany 102
MakcumanbHOE KOJIMYECTBO KOHTPOJIBHBIX padoT - 10
Ne HaumenoBanue [Ipumepnas mara
IIPOBEJCHUS
1 Kontponbnast pabora mno Tteme "Mexanuueckoe | 14.11
nBmkenne. Bzaumoneiicrsue ten"
2 KonTponbhas padora o teme "3akonsl coxpanenus. | 23.01
Mexanunueckre Kone0aHus ¥ BOJIHBI"
3 KonTponbhas pabota no teme "DnexkrpomarHutHoe | 06.05
nojie. ODJEKTPOMAarHuTHble BOJHBL. KBaHTOBBIE
SABJICHUS"
JlabopaTopHbie padoThl
7 knace
Ne i/m Pasnean, Tema | Kosmue | JlabopaTtopHble, nmpakTuyeckue padoTbl
pasjaena CTBO T.A. (TP — ¢ ucnonv3osanuem o0b6opyoosanus
yenmpa « TOYKA POCTA»)
4acoB
1. ®Du3uka u e€ pojb B | 6 24, Ypok-uccienoBanue "U3mepenue
MO3HAHUU TEMIEpaTypbl MNpPU TOMOIIM KUIAKOCTHOTO
OKPY KAKIIEero Mupa TEPMOMETpAa M JaTdyuka Ttemneparypsl" (TP
oamuuK memnepamypot)
VYpok-uccnenopanne "lIpoBepka THMITOTE3BI:
JAJIBHOCTh MOJETa  IIAapHUKa, IyLIEHHOTO
TOPU30HTANIBHO, TeM OoJjblle, 4yeM OoJblle
BBICOTA ITycKa"
2. IlepBoHavyajibHBIE 5 lu. VYpok-uccinenoBanue 1O HaOIIOAECHUIO




CBECJICHHUHA 0
CTPOCHHUH BeIllECTBA

TCILJIOBOI'O paClIMPCHUA ra30B»

JBHoKEeHHE "
B3aMMO/EHCTBUA
TeJl

21

3u. JlaGopatopHas pabora
IJIOTHOCTH TBEPAOTO TEJIA»

«Onpenenenue

pabota «H 3yuenne
(medopmarium)

NPYKUHBI OT IIPUIIOKEHHON CUIIBD»

JlabGopaTopHas

3aBUCHUMOCTH PACTAIKCHUA

JlaboparopHas pabota
3aBUCUMOCTHU CHUJIbBI TPCHHUA CKOJIBXCHUA OT

«3yuyenue

CHIJIbI
COIIpHUKACAOIINUXCA HOBerHOCTef/'I»

JIaBIICHUS u Xapakrepa

/laBjieHHe TBepAbIX
Ted, KUAKOCTed u
razoB

21

3u. JlaGopatopHas pabora «OmpeneneHue

BBITAJIKUBAOLIEH CHWJIbI, JICWCTBYIOLIEH Ha

TEJI0, TIOTPYKEHHOE B JKUJIKOCTbH)

JlaboparopHas
«HccnenoBanne 3aBHCHMOCTH Beca Tella B

paborta o TeMe

BOJIe OT O0BEMa MOTPYKEHHOM B KHUJIKOCTh
YacTH TeNa»

JlabopaTopHass pabota

apeoMeTpa WM KOHCTPYUPOBAHHUC JIOAKHU U

"KoncTpyupoBanue

omnpezeneHue e€ rpy3onoabEMHocTu"

PaGoTa ¥ MOIIHOCTE.
JHeprus

12

34. VYpoxk-uccnenoanue '"Pacu€r moiHOCTH,
pa3BUBaeMOM IpH MOIBEME TIO JiecTHHUIIE"

JlaGopaTopHas pabota «HccnenoBanue
YCIIOBHIA PABHOBECHSI PhIYara

JlaGopatopnast pabora «U3mepenue KIIJ]
HAKJIOHHOM MJIOCKOCTH»

YPpOoK-3KCIIEpUMEHT o TeMe
"OKCIIepUMEHTaIbHOE OIIpeAcIICHUE

N3MEHEHUI KHHETHUYECKOH M ITOTEHIHAJILHOU
SHEPIruM MPU CKATHIBAHUU Te€JIa MO HAKIIOHHOW
mwIockocTu"”

8 kiaacc




Ne i/

Paznean, TEMA
pa3gena

Koanu
€CTBO

yacoB

JlabopaTopHble, mpakTH4yeckue padoTbl U

T.4. (TP — ¢ ucnonvzosanuem 060pydosanus
yeumpa « TOYKA POCTA»)

TenyioBLIe ABJIEHUSA

28

S4.  Vpok-koHdepenmus  "lIpakTuyeckoe
MCIIOJIb30BaHUE TEIUIOBBIX CBOWCTB BEILECTB U
MaTepHaloB B LENSX dHEprocoepekeHus "

JlaGopaTopHas paborta "UccnenoBanue
SBJICHUS TEIIOOOMEHa TMpU  CMEIIMBAaHUU
xoJiomHOW U ropsued Bouabl" (TP oOamuuk
memnepamyput)

JlaGopatopHas pabota "Onpenenenue
yAeNbHOM  TerioeMKkocTd  BemectBa" (TP
oamyux memnepamypbot)

Jlaboparopuas pabora "Onpenenenue
YACIBbHOW TEIUIOTH T1UiaBieHus japaa" (TP
oamyuK memnepamypbot)

Jlaboparopuas pabora "Onpenenenue
OTHOCHUTEJIbHOM BIIAXKHOCTH BO3ayxa"

JylekTpUYeCKHEe  H
MArHUTHbBIE SIBJICHUSI

37

9,5u. Ypoxk-uccienoBanue "JlelicTBUE
AJIEKTPUYECKOTO TOJS Ha TMPOBOJHUKH U
JUDJICKTPUKU>

JlaGopatopnast  pabora  "M3mepenue wu
peryiIupoBaHue CUiIbl TOKa"

(TP oamuux moka, J/1emMenmol
971IeKmpu1ecKoll yenu)

JlaGopatopHass ~ pabota  "U3mepenue
peryaupoBaHue HampsHKeHHs "

(TP oamuuk moka, 2/1eMenmol
971IeKmpu4ecKoil yenu)

Jlaboparopnas paborta "3aBUCUMOCTD
AIIEKTPUYECKOTO COMPOTUBIECHUSI MPOBOJHUKA
OT €ro JIJIMHBI, TUIOIIAIU TOTIEPEUHOTO CEUeHUs
u Marepuana"

(TP oamuuk moka, J/1eMenmol
971eKmpu1ecKoil yenu)
JlabopaTopHass pa6ora "HcciaemoBaHue




3aBUCUMOCTH CHWJIbI TOKa, HUAYLIETro 4Yepes
pe3UCTOp, OT CONPOTUBJIEHUS PE3UCTOpa U
Hanpsi>KeHus Ha pe3ucTtope”

(TP oamuuk moka, J1eMeHmbl
9J1IeKmpuyecKoil yenu)

JlabopaTopHas pabota "[l[poBepka npaBuJa

CJIOKEeHUS HanpshKeHUn npu
[oCJae0BaTeJbHOM  COEAWHEHUM  [IBYX
pPEe3UCTOpPOB

(TP oamuux moka, 3/1eMeHmbl

INEKMPU1ecKoil yenu)

JlabopaTopHas pab6ota "[I[poBepka npaBuja
JUIl  CWJIbl TOKa HpU MNapajiesbHOM
CcoelMHEHUH Pe3UCTOPOB"

(TP oamuux moka, 3/1eMeHmbl
INEKMPUYUECKOul Yenu)

JlabopaTopHass  pa6ora  "OmnpeaeneHue
paboTbl W MOILIHOCTH 3JIEKTPUYECKOTO
ToKa"

(TP oamyuk moka, J1eMeHmbl
INEKMPUUeCcKoil yenu)

Ypok-uccienoBanue  "H3yyeHue  moJiei
MOCTOSIHHbIX MarHUTOB"

JlabopaTopHas paboTa "HU3yyeHue
JleCTBHSI MAarHUTHOTO 10JIsT HA IPOBOJAHUK
C TOKOM"

JlabopaTopHass pa6ota "KoHcTpyupoBaHuUe

N U3y4YeHHue pa6OTbI JJIEKTpOoABUTraATE A

KJI1accC

Ne i/m Pasnean, Tema | Koqmu | JIaboparopHble, nmpakTudeckue padoTbl H
pasjaena ectB0 | T.A. (TP — ¢ ucnonvzoeanuem 060pyoosanus
yenmpa « TOYKA POCTA»)
4acoB
Mexannueckue 40 7 4. JlaGoparopHasi pabGorta "OmnpeneneHue
sIBJICHUSI YCKOpPEHHMs Tela IMpU  PaBHOYCKOPEHHOM

JIBUYKCHHUH 10 HAKJIOHHOM IJI0CKOCTH"
(TP 0damuuk yckopeHus)

JlaGopaTopHas pabota «Omnpenenenue
KECTKOCTHU MPYKUHBD>

JlaGopaTopHas pabora "Omnpenenenne
Kod(purmenTa TpeHHS CKOIBKECHHS"

Ypok-koubepenius "J[BKeHHE TeT BOKPYT
IPaBUTALMOHHOTO LEHTpa (Conneunas




cucrema). ['anaktuxu"

Ypok-koHpepenius "PeakTHBHOE NBH)XKCHHE B
MPUPOJAE U TEXHUKE"

JlaGopaTtopnas pabora «OmnpeneneHue paboThI
CHJIBI TPEHHS TPH PABHOMEPHOM JIBHXKCHHU
TeJa M0 TOPU30HTATBHON MTOBEPXHOCTID)

Jlaboparopnas pabora «J3yuenue 3akoHa
COXPAaHEHHUSI SHEPTUN»

MexannuyeckKue
K0JIe0aHHUsA M BOJHBI

15

6 4. VYpok-uccienoBaHue «3aBUCUMOCTh
nepuo/ia KojieOaHu| OT KECTKOCTH TPY>KUHBI U
MaccChl Tpy3a»

JlaboparopHnas pabota «OnpeneneHue 4acToThl
u nepuoaa Kosie0aHui IPYKHUHHOTO
MasITHUKa)»

JlaGopaTopHas paborta «IIpoBepka
HE3aBUCHMOCTH TIepuoJia KoJeOaHuil Tpy3a,
MOJIBEIICHHOTO K HUTH, OT MacChl Tpy3a»

Ypok-koH(pepeHusa "MexaHHUYeCKHUe BOJIHBI B
TBEPAOM Teiie. CeiCMUYECKUE BOTHBI"

Ypok-uccienoBanue "Habaronenue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4YacTOTHI"

Ypok-koH(bepeHIHs "VapTpa3Byk u
UHOPa3BYK B IPUPOJE U TEXHHUKE"

DJIEKTPOMArHUTHOE
noJje H
JJIeKTPOMATHUTHbIC
BOJIHBI

2 9. VYpok-koHpepeHuus "[lxana
JIEKTPOMAarHuTHeIX  BOJH. Mcmosb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JJISl COTOBOM CBsI3U"

VYpok-uccnenosanue  "M3yueHne ~ CBOWCTB
NIEKTPOMAarHUTHBIX  BOJIH € ITOMOUIBIO
MOOMIBHOTO TenedoHa"

CeeToOBLI€C SABJICHUSA

15

7 4. JlaboparopHas pabora "HccremoBaHue
3aBUCUMOCTH yIJIa IIPEJIOMIIEHHS CBETOBOIO
Jy4da OT yIJla MaJeHUs Ha TpaHULE ''BO3IyX-

nn

CTCKJIO

Ypok-koHpepeHnus "Mcnoab30BaHUE MOTHOTO
BHYTPEHHETO OTPaKEHUS: CBETOBOJIBI,




ONTHKOBOJIOKOHHAS CBA3L"

JlaGopaTopHas pabora "Onpenenenne
(OKYCHOTO pacCTOSIHUS M ONTHYECKOW CHIIBI
coOuparorie THH3bI"

Ypok-koHpepenius "OnTudeckue JITUH30BBIC
puOops!"

Ypok-koudepennusa "Jlepextor 3penus. Kax
COXpaHUTh 3peHue"

JlaGopaTopHas pabora "OnbITHI o
pa3ioKEHUI0 OeJoro CcBeTa B CICGKTP W
BOCIIPHATHIO I[BE€TA TPEIAMETOB IPH X
HaOJI0ICHNH Yepe3 UBETOBbIe (PUIbTPHI"

VYpok-tipaktukyM "BoOJIHOBBIE CBOVCTBA CBETa:
p p y
JcTiepcust, UHTephepeHIus u audpaxnys”

KBanrToBbIe iBJIeHUA

17

3 4. Ypok-npaktukyMm "Habnronenue crekTpoB
UCITyCKaHUS"

Ypok-koHbepeHus "PannoakTuBHBIC
U3ITyYeHUs B IPUPOJIE, METUIIUHE, TEXHHUKE"

VYpok-koH(pepeHuus "SnepHas 3HepreTHka.
JlelicTBUs paZiMOAKTUBHBIX M3JIyuyeHHH Ha
JKUBBIE OPraHU3MBbI"

IHoBTOpEHME

2 4. JlaGopatopHble pabOTBI MO KypcCy
"BzanMonaencTBue Tema"

JlaGopatopHble paboThel Mo Kypcy "CBeToBble
ABJIeHUA"




TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuyecTBo 4acosB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEro MUpa

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Bunnl gesiTeJJLHOCTH
00y4yarIuXxcs ¢ y4eToM
NMPorpaMMbl BOCIIUTAHUSA

1.1

®dusuka - HayKa O
pupoe

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

Ha6mronenue u onrcanue
(bu3nYecKuX SABICHUIN
becena 06 ucropuu u

COBPEMEHHOM COCTOSIHUM
poccuiickoll puznyeckoi
HayKH;

1.2

duznueckue
BEJINYNHBI

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

BerInonHeHHEe TBOPYECKUX
3a/laHuH 10 TIOUCKY
CHOCO0O0B U3MEPEHUS
HEKOTOPBIX (PU3MYECKUX
XapaKTepUCTHK, HATIPUMED,
pa3MepoB MajbIX 00BEKTOB
(BOJIOC, MPOBOJIOKA),
yAan€HHBIX 00BEKTOB,
OOJBIINX PACCTOSHHH,
MaJibIX
MIPOMEKYTKOB BPEMEHH.
O06cyxneHue
MIpeUIaraeMbIX
croco6oB
VY4eOHble cuTyauuu,
HaTpaBJICHHbIC HA OCO3HAHUE
LHEHHOCTH (PU3NYECKOI HAYKH
KaK MOIIHOTO MHCTPYMEHTa



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

IMO3HaHus MHUpa, OCHOBEBI
Pa3BUTHS TEXHOJIOTHUH,
Ba)KHEHIIIEH COCTABIISAIONIEH
KYJbTYPBI;
pa3BUTHE HAYYHOU
JII0003HATEILHOCTH,
HHTEpeca K
UCCJIEIOBATEIBCKOM
JIesITEeIbHOCTH;

13 EcTecTBeHHOHAYYHbIH 5
) METO/I TO3HAHUS
Hroro no pazgeny 6

Pasnen 2. [lepBoHayaibHbIe CBeAeHUS 0 CTPOCHNH BelllecTBa

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

IIpoBenenue uccienoBanus
0 IPOBEPKE KaKOH-1100
TUIIOTE3bI.
becena 06 ucropuu u
COBPEMEHHOM COCTOSIHUU
POCCHICKOH (U3NIECKON
HAYKU;
Becena nanpaBneHHas Ha
UHTEpEC K NPAKTHYECKOMY
U3yUYCHHIO ITpodeccui,
CBSI3aHHBIX C PU3UKON

HaOnronenue n
HWHTEPIIPETAINS OTBITOB,
CBUJICTEILCTBYIOIIUX 00

Bu6mmorexa IOK aTOMHO-MOJICKYJISIPHOM
2.1 Crpoenue BelecTsa 1 httos://m.ed 76416194 CTPOCHHUH BEUIECTBA: OMBITHI
ttps://m.eds00.ru/7 C PaCTBOPEHUEM PA3JIMYHBIX
BEIIIECTB B BOJIC.
22 JIBIOKECHHE 1 2 bu6moreka [IOK Habmonenue u o0bsacHeHHE



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

B3aMOJIENCTBUE
YaCTHUIl BEIIECTBA

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

OpOYHOBCKOTO ABHKCHUS U
sBrieHus tudy3un.
Y4eOHbIC cCUTYalNH,

HanpaBJIeHHbIC HA PELICHNE
MPaKTHYECKUX 3a/1a4 (B
paMKax ceMbH,
00pasoBarenbLHON
OpraHM3aIlU, TOPoaa,
Kpast) TEXHOJIOTUYEeCKOH U
COLMaJIbHOM
HAIMpPaBICHHOCTH,
TpeOYIOUINX B TOM YHCIIE U
(u3nUecKux 3HaHUil;

)3 ArperatHble

COCTOsIHHA BCUICCTBA

Hroro no pasaeny

5

bu6mmoteka [IOK
https://m.edsoo.ru/7f416194

YcraHoBieHUE B3aUMOCBSI3U
MEXTy 0COOEHHOCTSIMU
arperaTHbIX COCTOSIHUI BOJIBI
U CYIIECTBOBAHUEM BOJIHBIX
OpraHu3MOB

MC — 6uomnorus, reorpadus)
VY4eOHble cUTyaIuH,
CBSI3aHHBIE C O0CYXKIEHHEM
00IIeCTBEHHO-3HAYUMBIX H
THYECKUX TPOOIIEM,
CBSI3aHHBIX C TIPAKTHYECKUM
MIPUMEHEHUEM JTIOCTHIKECHUI
¢bu3uKy;

Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl

31 Mexanunueckoe
) JIBUKEHUE

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

Habmnronenne
HEPaBHOMEPHOTO JIBHXKCHHSI
U OTIpEJICTICHUE €T0 OTIUIHI



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

OT PABHOMEPHOT'O JIBUKECHUS.

3.2

33

Nnepums, macca,
IUIOTHOCTH

Cwuna. Bunsr cnn

14

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

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

OO0BsicHeHne 1
MIPOTHO3UPOBAHUE SIBICHUN,
00yCIIOBJIICHHBIX UHEPLUEH,
HampUMep, YTO MPOUCXOIUT
NPY TOPMOKEHUH WIIH
PE3KOM MaHEeBpe
ABTOMOOWIIS, TIOYEMY
HEBO3MOKHO MTHOBEHHO
MPEKPATUTH IBIYKCHHE

Ha BEJIOCHIIC]IC MJIM CaMOKaTe
UT. I

VYuebHble cuTyaruu,
HanpaBJICHHbIC HA OCO3HAHUE
[IEHHOCTH 0€30MacHOro
o0pasa >KU3HH B
COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE,
BaYKHOCTH TIPABUJI
0€30IMacHOTO MOBEACHUS Ha
TPAHCIIOPT

AHanu3 NpakTHYECKUX
CUTyalluH, B KOTOPBIX
MIPOSIBIIAETCS I€HCTBUE CUIIBI
yOpyrocTu (ynpyroctb Msa,
KpPOCCOBOK, BETOK JI€peBa U
Ap.).

AHanu3 cuTyanui,
CBSI3aHHBIX C SIBIICHHEM
TATOTEHUSI.

becena 06 ucropuu u
COBPEMEHHOM COCTOSIHUU
poccuiickoi puzndeckon



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

HayKU;
Jwnarnor, HapaBJIEHHBIN Ha
BOCIIPUATHE ICTETUUECKHUX
KayecTB (PU3UUECKOU
HAayKHU: €€ TApMOHUYHOTO
MIOCTPOEHH,

CTPOrOCTH, TOYHOCTH,
JIAKOHUYHOCTH

Hroro no pazneny 21

Pa3neu 4. laBnenne TBEPABIX TeJl, :KUAKOCTEH U ra30B

Hasnenue. [lepenaua
JIaBJICHUS TBEPABIMU

4.1 3
TEIaMH, JKUJIKOCTIMH
U Ta3aMu

4.2 JlaBiaeHne KUJIKOCTH 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

Ananus u o0bsicCHEHHE
OIIBITOB U NPAKTUYECKUX
CUTyalul, B KOTOPBIX
IPOSIBIISIETCS CUJIA IABIICHMSL.
VY4ebHble cuTyaruu,

HaIpaBJICHHBIC HA PEIICHHE
MPAaKTHYECKUX 3a/1a4 (B
pamKax ceMbH,
obpasoBarenbHOI
OpraHu3allu, ropoa,
Kpasi) TEXHOJIOTHYECKOU 1
COLIMAIbLHOM
HaIPaBIICHHOCTH,
TPeOYIOIMX B TOM YUCTIE U
(hM3UUEeCKUX 3HAHU;

Amnanns u 00bICHEHHE

MPaKTHYECKUX CUTYaIUH,

JIEMOHCTPHUPYIOITUX

MPOSIBIICHUE J1aBJICHUS

JKUJIKOCTH 1 3akoHa Ilackans,



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

HanpUMep MPoLECCOB B
OpraHu3Me Ipu
r71y0OKOBOIHOM HBIPSIHUU

AHanus 1 00bICHEHVE
OTIBITOB U TIPAKTUYECCKH

43 AtmochepHoe 6 Bubmuorexa IIOK CUTYyaIlli, CBI3aHHBIX C
JIaBJICHUE https://m.edsoo.ru/7f416194 HefCTRHEM aTMOChEpHOTO
JaBJICHUSL.
Pemenwue 3ana4y Ha
IpUMEHEHHE 3aKOHA
Apxumena v yCcaoBUs
IUTaBaHUS Tell.
. Jluaior, HanpaBJIeHHBIN Ha
JleficTBre KuKOCTH BOCIIPHATHE ICTETHYECKUX
4.4 u rasa Ha 7 bubmuorexa LIOK Ka4yecTB (PU3NUECKOi
MOTpyXEHHOE B HUX https://m.edsoo.ru/7f416194 HAyKH: 68 rApMOHHYHOTO
TEJ0 HOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH
CTPOTrOCTH, TOYHOCTH,
JTAKOHUYHOCTH
Uroro no pazgeny 21

Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHeprus

5.1

Pabora 1 MomHoOCTH

bu6mmoteka [IOK
https://m.edsoo.ru/7f416194

Pemenne 3amay Ha pacuér
MEXaHUYECKOH paboThl 1
MOIITHOCTH

VY4eOHble cuTyarym,

HaTpaBJICHHBIC HA
c(hOpMHUPOBAHHOCTH HABBIKA
pedaexcun, mpu3HaHKE



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

52

IIpocTeie MexaHU3MBbI

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

CBOETO MpaBa Ha OMIHUOKY U

TaKOTO e MpaBa y APyroro
YeNoBeKa;

OO0Hapy>xeHHe CBOWCTB
HPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX HHCTPYMEHTAX H
IPHCIOCOOICHHSX,
MICTIOJIB3YEMBIX B OBITY U
TEXHHKE, a TAK)KE B )KUBBIX
OpraHu3Max.
VYuyebHble cuTyaruu,
HalpaBJICHHbIC Ha
copMHPOBaHHOCTH HABBIKA
pedaexcun, npu3HaHue
CBOETO IpaBa Ha OIIHNOKY U
TaKOTO K€ MpaBa y JPyroro
YeJI0BeKa;

53

Mexannueckas
SHEprus

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

OO6cysxeHne rpaHuly
NPUMEHUMOCTH 3aKOHA
COXPAHEHHUS SHEPTUH.
becena 06 ucropuu u
COBPEMEHHOM COCTOSIHUU
poccuiickoi pu3zndyeckon
HaYKH;
VY4eOHble cuTyauuu,
CBSI3aHHBIE C O0CYXKIEHHEM
00I11€CTBEHHO-3HAYUMBIX U
TUUYECKUX MPoOIIEM,
CBSI3aHHBIX C TPAKTHYECKUM
IIPUMEHEHUEM JIOCTHXKEHUH
(bus3ukm
becena HanpaBiieHHas Ha



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

UHTEpEC K NPAKTUYECKOMY
M3YYCHHIO TTpodeccHid,
CBSI3aHHBIX C (U3UKOH

Hroro no pazneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 12

YACOB I10 [IPOTPAMME




8 KVIACC

KoanuecTBO 4acoB

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

Pa3pean 1. TerioBblie IBJICHUSA

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchI

Bunnl gesiTeJILHOCTH
00y4yaImxcs ¢ y4eToM
NMPorpamMMbl BOCIIUTAHUSA

Crpoenue u

1.1
CBOMCTBA BEILIECTBA

bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce

AHanus TeKcTa JpPEeBHUX
aTOMHCTOB (HaIpumep,
¢parmenra nosmsl Jlykpenus
«O mpupoze Bemiei») ¢
U3JI0’KeHHEM 000CHOBaHUI
aTOMHOM TUIOTE3bI
(cmpicnioBoe uTenue). OneHka
yOeIuTEeIbHOCTH ITHUX
000CHOBaHUH.
VY4eOHble cuTyaruu,
HarpaBJIeHHbIC HA
c(OpMUPOBAHHOCTH HABBIKA
peduexcun, npu3HaHUE
CBOETO IpaBa Ha OIINOKY U
TaKOT'0 K€ MpaBa y Jpyroro
YeJI0BEKa;

TeruioBbie
MPOLECCHI

1.2

21 1

but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

AHanus cutyanuii
MIPAKTHIECKOTO
HCIIOJIb30BaHHUS TEIJIOBBIX
CBOMCTB BEILIECTB U
MaTepHUaJioB, HAIPUMED, B
LEJSIX DHEProcOepeKEeHHS:
TETUTOU30JISIINSA,
SHEProcOeperamue KphIIiu,
TEPMOAKKYMYJIATOPHI U T. 1.
OO0cykIeHHEe DKOIOTHIECKUX



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

Hroro no pazneny

MOCJIEICTBUI UCIIOIb30BaHUs
JIBUTATENIEN BHYTPEHHETO
CTOpaHMsL, TETJIOBBIX
TUIPOIIICKTPOCTAHIINN
Y4eOHbIC CUTYaINH,
CBSI3aHHBIE ¢ 00CYKIECHUEM
00IIEeCTBEHHO-3HAYUMBIX U
STHUYECKHX MpobIem,
CBSI3aHHBIX C TPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUN
¢buzuku

Becena, HarpaBnenHas Ha
OCO3HAHHE IICHHOCTH
0e30MmacHOr0 00pasa KU3HU B
COBpPEMEHHOM
TEXHOJIOTHYECKOM MHpE, C
ANEKTPHUUYECKUM U TETLIIOBBIM
000py/I0BaHUEM B IOMAIIIHUX
YCIIOBUSIX.

28

Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS

DIEKTpUUYECKHE
3apsibl.

2.1 P
3apsoKEHHbIE Tea U

UX B3aHMOJIEUCTBHE

PacnosuaBanue u
00BSICHEHHE SIBIICHUN
JJICKTPU3ALINN B
[I0BCEIHEBHON KU3HU.

Bu6miorexa [TOK Jnanor, HanpaBJICHHBIN Ha

httos://m.ed 764181 BOCIIPHATHE SCTETUYECKUX
ttps://m.edsoo.r/7f4181ce  \pyecry (u3nveckoil HayKu:

€€ rapMOHUYHOTO
MIOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH



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

)9 IMocTossHHEBIN
' AJICKTPUUCCKUN TOK

20

bu6nmoreka [IOK
https://m.edsoo.ru/7{4181ce

Ananu3s curyanuit
MOCJIEIOBATEIBHOTO 1
MapajuIeIbHOTO COEINHEHUS
MIPOBOJAHHMKOB B JOMAILIHUX
INEKTPUYECKUX CETSX.
becena, HanpaBiieHHas Ha

OCO3HAHUE IEHHOCTH
0e301macHOro 00pasa KU3HU
B COBPEMECHHOM
TEXHOJIOTHYECKOM MHpE, C
JJIEKTPUUYCECKUM U TETIJIOBBIM
00opy0BaHNEM B
JIOMAIITHUX YCJIOBUSX

MaruurtHsie
2.3

SIBJICHUA

DneKTpOMarHuTHas
WHIYKIIHS

24

Hroro no pazneny

37

1.5

bubmmoteka [IOK
https://m.edsoo.ru/7f4181ce

bubmmorexa [JOK
https://m.edsoo.ru/7f4181ce

AHanus cutyanuii
IPAKTUYECKOTO IPUMEHEHHUS
3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHUUYECKUX
YCTPOHCTBAX,
HPOMBIIIIJIEHHOCTH,
MEJTUITIHE)

VY4ebHble cuTyaruu,
HalnpaBJICHHbIC Ha
c(OpPMUPOBAHHOCTH HABBIKA
pednexcuu, npusHaHue
CBOETO MpaBa

Ha OIMOKY U TaKoTo ke
IpaBa y Apyroro 4eiIoBeKa;

Pe3epBHOE Bpems



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

OBIIEE KOJIMYECTBO

YACOB 110 ITPOITPAMME 08 ‘ e



9 KJIACC

H KoumnuectBo yacos DJIeKTPOHHbIE Buabl AesATeILHOCTH
auMeHOBaHHUe
No (undpossie) 00y4aK0IIMXCH € Y4eTOM
a371eJI0B U TEM Konrpoabnnnie IIpakTHueckue NnporpaMMbl BOCIIHTAHUS
n/n P Bcero P P oOpa3oBaTe/ibHbIE porp
NPOrpamMMbl padoThI padoTbI
pecypchl
Pa3pen 1. Mexannueckue siBJICHUA
AHan3 )KU3HEHHBIX
Mexanuueckoe CHUTYyaIi, B KOTOPBIX
IBUKEHUE U bu6nuoreka [IOK TPOSIBIISICTCSI
1.1 10 1
CHOCOOBI €T0 https://m.edsoo.ru/7f41a4a6 = OTHOCUTEIBHOCTb
OTIHCAHYS MEXaHUYECKOTO JBUKCHUS.
Ananus 1 00bsICHEHHE
12 BzaumoneticTBue 20 | 3 bubnuoreka [IOK SIBJIEHUIN C UCIIOIb30BAHUEM
' Tel https://m.edsoo.ru/7f41a4a6 = BTOpOro 3akona HeroTona
AHanu3 cutyauui B
OKpY’KaroLIeH KU3HHU C
bubmmoteka [IOK Py n
1.3 3aKOHBI COXPaHEHUS 10 3 httos://m.ed 76412426 UCIIOJIb30BaHHEM 3aKOHA
tps://m.edsoo.ru a1a COXpaHEHUs HMITYJIbCa.
Hroro no pazneny 40
Pa3znea 2. Mexannueckue KoJ1e0aHUS H BOJTHBI
[Ipumenenue
MaTeMaTHYECKOro U
MIPYKUHHOTO MasiTHUKOB B
Mexanunueckune but6mmoreka [IOK Py oro N 0
2.1 7 3 KauyecTBE MOJENEH s
KoaeOaHus https://m.edsoo.ru/7f41a4a6

OIMCaHUs KOJICOaHH B
OKPYIKaIoIIeM MHpE.



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

2.2

Mexanunueckue
BOJIHBI. 3BYK

bu6nuoreka [IOK
https://m.edsoo.ru/7{41a4a6

AHanu3 OpUruHaJIbHOTO
TEKCTa, IOCBIAIIEHHOTO
HCII0JIb30BaHUIO 3ByKa (MK
yIbTPa3ByKa) B TEXHUKE
(3x0yoKaIysl, yIbTPa3ByK B
MEJIUIIUHE U Jp.);
BBINIOJIHEHHE 3a/IaHUM 110
TEKCTY (CMBICIIOBOE UTEHUE)
becena 06 ucropuu u

COBPEMEHHOM COCTOSIHUM
POCCHICKOH (U3NIECKON
HayK

Hroro no pasaceiny

15

Pa3nes 3. Dj1leKTPOMArHUTHO

€ I10J1€ U JICKTPOMArouTHbLIC BOJIHBI

DNEeKTpOMarHuTHOE becena 00 uctopuu u
noJsie u bubmmoreka [JOK COBPEMEHHOM COCTOSTHUH
3.1 6 oo .
AJIIEKTPOMATrHUTHBIE https://m.edsoo.ru/7f41a4a6 = POCCHICKOH hU3MIECKOH
BOJIHBI HayK
Hroro no paszneny 6
Paspnen 4. CBeroBbie SIBJICHUSA
AHanu3 peHTTeHOBCKHUX
CHHUMKOB 4€JI0BEYECKOTO
OpraHusMa.
AHanu3 TeKCTOB,
3aKOHBI
bubmmoreka [JOK OTIMCBIBAIOLINX MPOSBICHUS
4.1 pacrpocTpaHeHus 6
https://m.edsoo.ru/7f41a4a6  3IEKTPOMAarHUTHOIO
cBeTa

WU3J1y4YEHHUs B IPUPOJIE:
)KHBbIE OPTaHNU3MBI,
W3ITyYeHHs] HeOSCHBIX Tell
(cMBICIIOBOE YTEHHE).



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

Pacnosnasanue sBieHuit
OTpa)KCHI/Iﬂ nu HpeJIOMJ'IeHI/IH

JInH3EI U o
CBE€Ta B I10B HCBHOU
bu6nuoreka [IOK OBCC/HCBHO
4.2 OITHUYECKHUE 6 httos://m.ed 764 1ada6 JKH3HU. AHAIIA3 U
IPUGOPHI DS.//T.edS00.11. a%ab | (GpsicHeHHE ABICHUS
ONTUYECKOTO MHUPaXKa.
AHann3 sABJIeHUH
Paznosxenue 6emnoro bubnuorexa [HOK GmusopyxocTH 1
43 3 httos://m.ed 176412426 JaTbHO30PKOCTH, IPUHIIAIIA
CBETa B CIIEKTP ps://m.edsoo.ru a4ab ) oiioTBIS OUKOB
Wroro no pasaeny 15
Pa3nea 5. KBanTtoBble sIBJEHUA
Becena 06 ucropun u
Hcnyckanue u
COBPEMEHHOM C
bubmuorexa [JOK OBPCMCHHOM COCTOAHUH
5.1 IIOTJIOIICHHE CBETA 4 poccuiickoit puznyeckoi
https://m.edsoo.ru/7f41a4a6 .
aTOMOM HAYKU;
Amnanu3 OHOJIOTrHYECKHUX
W3MEHEHUH, POUCXOIAIINX
HOJ IeUCTBUEM
pa}lHO&KTI/IBHBIX I/IS.TIyLIeHI/Iﬁ.
Hcnonp3oBanue
59 Crpoenue aToMHOTO 6 bu6nuoreka [IOK PaJMOaKTUBHBIX U3ITy4CHHI B

sapa

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

MeIUIHE
VY4eOHble cuTyaruu,
CBSI3aHHBIE C 00CYKACHHEM
00IIeCTBEHHO-3HAYUMBIX U
TUYECKUX TPoOIIeM,
CBSI3aHHBIX C MPAKTUYECKHM



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

MIPUMEHEHUEM JTOCTHKEHUI
(bu3uku

OO6cyx1eHne nepcrneKTuB
UCIIOIb30BAHMS
yIPaBIIsIEMOTO
TEpMOSAEPHOTO CHHTE3A.
OO6cyxaeHne NpeuMyILecTB U
9KOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C SIEPHOM
JSHEPreTUKOMN
Becena 06 ucropuu u
COBPEMEHHOM COCTOSIHUH
poccuiickoil puznyeckoi
HAyKH;
VY4eOHble cuTyaruu,
CBSI3aHHBIE C 00CYXKIEHHEM
O0IIeCTBEHHO-3HAYMMBIX H
bubnmnoreka [JOK THYECKHUX TPOoOIIeM,
https://m.edsoo.ru/7f41a4a6 = CBA3AHHBIX C PAKTHICCKUM
NPUMEHEHUEM JJOCTIKEHUN
¢$uzuku
VY4ebHble cuTyaruu,
HaIpaBJIeHHbIC Ha
MIpUMEHEeHNE (PU3UUECKUX
3HAHMH [T pelIeHHs 33/1a9 B
o0yacTu OKpyKaromen
Cpeibl, IIIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX
BO3MOJKHBIX TTOCIIEICTBUI
JUISL OKPY>KaroILei cpeasbl;
OCO3HaHHE II100aTBLHOT0

53 SInepHsle peakuuu 7 1 1

XapakTepa SKOJIOTHYECKHX

npo0JieM U myTel ux
pelieHus



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

Uroro no pazgeny 17

Pa3nea 6. [loBTopuTe1bHO-000011a101M I MOAYJIb

[ToBTOpEHME N

6.1 Z)Sofmefne ca 9 ) bu6nmoreka [IOK
. JKAHUS K
Aep yp https://m.edsoo.ru/7{41a4a6
¢du3uku 3a 7-9
KJ1acc
Hroro no pasneny 9
OBIIEE KOJIMYECTBO 102 7

YACOB I10 [IPOTPAMME



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

INIOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchbl

®usuka — HayKa O PUPOJE.
SABnenus npupoasl. Gusnveckue
SIBJICHUS

MeX&HI/I‘ICCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBLIC, 3BYKOBLIC SIBJICHUA

duznyeckue BeIUIUHBI H UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEeMIIEpaTypbl MPU NOMOIIH
AKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIEPATYPHI"

Kax ¢usuka u qpyrue ecteCTBEHHbIE

HAayKHU U3Y4aroT IPUPOY.
EcrecTBeHHOHAYUYHBI METOT
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIIILIO MOJIeIeH

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

Ypoxk-uccnenoanue "[IpoBepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
[IapyKa, MyIEeHHOTO
TOPU30HTAIILHO, TEM OOJIbIIE, YeM
OosblIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

bubmuoreka [JOK

! AOKASLIBAIOMIHE MCKPETHO® https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIleCTBA
8 JIBH>KeHUE 4acTUIl BEIIESCTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbIThI IO
9 HaOJIIOACHUIO TEILJIOBOTO
paCIIUPEHUS Ta30B»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anmocBs3b Mex 1y cBOWCTBaMHU
BEIIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX U HX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOSHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI
MexaHn4decKoe JBIKCHHUE.
12 PaBHOMEpHOE I/IJ:-IepaBHOMepHOC Bubnmorexa LIOK
https://m.edsoo.ru/ff0a05¢c6
JIBHOKCHUE
bu6mmoreka [IOK
13 CropocTs. EMHHLEL ckopocTh https://m.edsoo.ru/ff0a079¢
14 Pacuer myTy 1 BpeMEHU IBUKCHUS bubnmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Hnepnys. 3aKoH UHEPIUH.
15 BSaI/II)h]jO,HCﬁCTBHC Tenpllclalc NpUYrHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS Tell
IInorHocTh BemecTBa. Pacuer BuGmorexa LIOK
16 Macchl B 00beMa Tella 1Mo ero

INIOTHOCTHU

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Jlaboparopuas pabota

17 «Ornpenenenre MmIoTHOCTH TBEPAOTO
Tea»
13 Pemenue 3anau o reme bubmuorexa [JOK
"[LmoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23¢c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoaencTeug Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «/3ydyenue
20 3aBUCUMOCTH PACTSDKCHUS
(nedopmanuu) Ipy>XKUHBI OT
MPUIIOKEHHON CHITBD»Y
21 SBnenune Tarorenus. Cuja TSHKECTH
CBs13b vMe)Kle CUJIOH TSDKECTH U BuGmiorexa [IOK
22 maccon tena. Bec Tena. Pemienue
| " https://m.edsoo.ru/ff0al 778
3aga4 o Teme "Cuia TsoKecTH
Cwuiia TshKecTH Ha TUX IUIaHETaX.
23 duznyeckue Xapalfll?gpI/ICTHKI/I bubmorexa HOK
AHeT https://m.edsoo.ru/ff0al1502
bubmuorexa [JOK
24 Hswepetinte cit. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CroskeHHe IBYX CHJI, HallpaBJICHHBIX
26 10 OJTHOMN nﬂpﬂi]/[oﬁ. ’ Bubmiorexa LIOK
§ https://m.edsoo.ru/ff0ala70
PaBHOelcTBYIOIIASA CHIT
7 Pemenue 3amad mo Teme

"PaBHoaeiicTBytomias cun"



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

TpeHue CKOJIbKEHUS U TPEHUE

28 nokosi. Tpenue B npupoze u BrGmnorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
Jlaboparopnas pabora «3ydeHne
3aBUCUMOCTH CHUJIBI TPCHUS
29 CKOJIb)KCHHS OT CHJIE) JIaBJICHUS 1 brbmiorexa OK
https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAFOITUXCS
MTOBEPXHOCTE»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3anau mo temam: «Bec
31 tenay, «I'padudeckoe n3oOpakeHue bubnnoreka [JOK
cuimy, «CUb», https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHAIDY
KonTponbHas pabota mo Temam:
«MexaHnYecKoe JBHKEHUEY,
32 «Macca, mII0THOCTBY, «Bec Temay,
«I"paduueckoe nzo0paxxeHne cuiy,
«Cunp»
JaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
33
YBEITUYEHUS JIaBICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
34 ;[HaBneHI/m rasa ot oonéma bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypPhl
Ilepenaua naBiaeHust TBEPALIMU
35 TeJ'II;MI/I, )KEHKOCTSIMI/I Hu 1r322113aM1/1. bubmorexa [TOK
https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBieHue B )KHAKOCTH U Tase, bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

BBI3BAHHOC I[ef/'ICTBI/ICM CHJIbI

https://m.edsoo.ru/ff0a2718

TSKECTH
37 Pemenue 3amgau no reme «/laBnenue bubnmoreka [JOK
B KHUJIKOCTHU U rase. 3akoH [Tackans https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobwaiompecs cocy ikl https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckuii mpecc Brbmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopHeBon
XKHUJIKOCTHBIA HAcOC
Atmocdepa 3emmu. [Ipuyannbl
CYIIECTBOBAHHMSI BO3AYIIHOM
41 03611(?)10111(1/1 3emuIu. 3£Z}I/ICI/IMOCTI> Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
4 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK
aBIIEHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocgepHoro bubnnoreka [JOK
nasienus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 JaBJICHUSA OT BLICOTIE)HI;)I YPOBHEM Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHHUE Ha Pa3IUYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBieHue”
47 JleiicTBHUE )KUIKOCTH U Ta3a Ha bu6mmoreka [IOK

MOTPY>KEHHOE B HUX TEJIO.

https://m.edsoo.ru/ff0a3276



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
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

ApxumenoBa cuia

JlaGopaTopHas paboTta
«OnpeneneHue BbITAIKUBAIOLIEH

bubmuoreka [JOK

48 CHWJIBI, ICHCTBYIOIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)
JlaGopaTopHas paboTa 1o Teme
«HccrenoBanue 3aBUCUMOCTH Beca
49 Tena B Biz[e oT 00BEMa bubmmoreia LIOK
N https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOM B KHUJIKOCTh 9aCTH
Tena»
50 [InaBanue ten Bubmmorexa LOK
https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabota
"KoHcTpynpoBaHue apeomeTpa win
51 KOHCTPYUPOBAHUE JIOAKHU U
OmpeeieHue eé
rpy30M0abEMHOCTH"
Pemenwue 3anay mo Temam:
57 «IInaBanue cynos. bubnunorexa [JOK
BosznyxoruaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUIAKOCTEH U Ta30B»
bu6mmorexa [IOK
>3 Mexarirecias pabora https://m.edsoo.ru/ff0a3{82
bu6mmorexa [IOK
>4 MoutHoCTs. EXMHALE MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoranue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOH IIPU

noabéMe o Jiectauie"



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

IIpocteie MexaHu3Mbl. Phryar.
PaBHOBecue cuil Ha peryare

57

KonrponsHas pabora o teme
«JlaBneHue TBEPABIX TEN,
KHUJIKOCTEH U Ta30By /
Bcepoccuiickas npoBepodHas
pabora

58

Pesepubiit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPABIX TN, KUIAKOCTEH U Ta30BY /
Bceepoccuiickas nmpoBepoyHas
pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adffe

59

Perdaru B TexHuke, OBITY U IPUPOJIE.

JlaboparopHnast pabota
«HccnenoBanne ycioBui
PaBHOBECHSI phIYara

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478¢e

60

61

62

Pemenue 3amay mo teme «Y CIIOBUSA
paBHOBECHSI pblyara

Koaddutment monesznoro neiictpust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/] HaknoHHOM
TUTOCKOCTI

Pemenue 3amau mo teme "Pabora,
MomHocTb, KIT/I"

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a48a6

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

63

Mexanunyeckas dHEprusl.
Kunernueckas u noTeHIMaibHas
JHEprus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKON

bu6mmoreka [IOK



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

SHEPrUu

https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT 10 TEME
"DKCIepUMEHTAIbHOE OIIPEIEICHHE
65 N3MEHEHHS KHHETHUECKOU 1
MOTEHIIMATIBLHON SHEPTUU IPU
CKaThIBAaHUH TeJIa 110 HAaKJIOHHOM

mIockocTu"

66 KonTponbhas padota no teme
«PaboTa 1 MOIIHOCTH. DHEPTHD)

PesepBHylit ypok. PaGora ¢

67 TeKCTaMH 110 TeMe ""MexaHuueckoe
nBmxeHue"

PesepBHylit ypok. PaGota ¢

68 TekcTamu 110 Teme "Pabora.
MouHocTs. DHeprus”

bubmuorexa [JOK
https://m.edsoo.ru/ff0adeeb

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

68

12



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

8 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoabubie IIpakTHueckue A — o0pa3oBaTe/bHbIC
padoThI padoThI pecypcel

OcHOBHBIE TIOJIOKEHUS

| MOJIEKYJIAPHO-KUHETUYECKOMN | bubnuorexa [JOK
TEOPHUH U MX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIAOIO, KUIKOTO U

3 ras(ilo6pa3HoI;H0 COCTO}IEI/Iﬁ 1 bubmmoreia LOK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo

4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
MIOJIOKEHUH MOJIEKYJISIPHO-
KHHETHUYECKOW TeOpHUHU

5 Kpucrannuueckue u amopgHsbie | bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

6 CMaunBaHue U KanWUISIPHOCTbD. ) bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530

7 TeruoBoe pacmiupeHue u cxxaTue 1 bubnmorexa HOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs13b TeMIiepaTypsl

8 CO CKOPOCTBIO TEMJIIOBOTO JBHKECHUS 1
YacTHIl

9 BuyTtpennss sueprus. CriocoObl 1 bubnmoreka [JOK



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

M3MEHEHUs BHYTPEHHEN SHEPrUuu

https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK

10 Braer rertonepesam https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "[IpakTuueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [IOK
BEILIECTB U MAaTEPHAJIOB B IEIISIX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KonunuectBo Tennotel. Y neabpHas bu6mmoreka [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOT0 OajlaHca.

13 TSHJIOO6M€H 1 TEIIOBOE Bubnmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopatopHnas pabora
"UccnenoBanue siIBJICHUS bu6mmorexa [IOK

14
TEII000MEHa PU CMEUTMBAaHUU https://m.edsoo.ru/ff0a6a98
XOJIOJHOU U Topsiueit BoAbI"

Pacuer xonu4ecTBa TEIIOTHI,

15 HE0OXOIUMOTO JIJIsl HATPEeBaHUS
TeJa U BBICISIEMOTO UM TIPU
OXJIAXKICHUH
JlaGoparopHas pabota

16 "OHpEI[eJ‘IEHI/IC l}jfz(enbﬁoﬁ Bu6miorexa LIOK

| https://m.edsoo.ru/ff0a6bb0
TEITIOEMKOCTH BEIIECTBA

17 DHeprus ToIMBa. Y AenbHas bubnmoreka [JOK
TEIUIOTA CTOpaHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE BuGmorexa LIOK

18 KPUCTAJUIMYECKHUX TEJl. Y IeabHast

TCIJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2



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
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas pabota
"OnpeneneHue yaeiabHON TEMIOTHI
JIaBJeHus apaa"

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

20

21

22

23

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue

Kuneunue. Y aensHas Temiora
napooOpa3oBaHUs U KOHJCHCAIIUH.
3aBUCUMOCTh TEMIIEPATYPhI
KHIICHUS OT aTMOC(EPHOTO
JaBJICHUS

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCUTEJbHOW BIAXKHOCTH
BO3yXxa"

Pemenue 3aga4d Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3JyXa

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

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

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

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JlBurarens BHYTPEHHETO CrOPaHMs

25

KIIJI TenmoBoro ABUraTes.
TertoBeIe IBUTATEIN U 3aIINATA
OKpYKarolleil cpeabl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

27

3akoH COXpPAaHCHUA U IPCBPAIICHUSA
OHEPTHH B TCIJIOBBIX ITPOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenoBrie ABJICHUS.
W3meneHune arperaTHbIX COCTOSHUI
BenecTna"

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



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
https://m.edsoo.ru/ff0a83f2

KonrponsHas pabora o teme

bubmuoreka [JOK

28 "TemnoBsbie sIBICHUS. IiI3MeHeHI/Ie ) hitps-//m.edsoo.ru/fl0a86ac
arperaTHbIX COCTOSIHHI BelllecTBa
29 Dnektpusanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPsI0B
VYpok-uccienoBanue
30 "OnexkTpuzauus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bu6mmoreka [IOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYEecKoe moJie.
0 HanpsikeHHOCTD 3J1€KTpUUYECKOro bubnnorexa [HOK
nosis. [IpuHnun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
Hocutenu snektpuyueckux 3apsios.
33 DOnemeHnTtapHbli 3apsa. CTpoeHue
aToma
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXPAHEHUS EKTPUUYECKOT0 3apsa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha npuMeHeHne bubmuorexa [JOK
CBOMCTB 3JICKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUH TOK, YCIOBUS €0
36 cymeZI;BOBaHm. I/IC”,F(})]‘—IHI/IKI/I bubmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JIeNcTBUA SIEKTPUIECKOTO TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue

QJICKTPHUYCCKOIO I10JIA Ha



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
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

MIPOBOJIHUKY U IUDJIEKTPUKH"

DJIEKTPUYECKUI TOK B METaJIaX,

bu6mmoreka [IOK

39 KHUJIKOCTSX M razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lemnb u eé
COCTaBHbIE YaCTH
Cuna Toka. JlaboparopHnas pabota

41 "Usmepenue u peI:“YJII/II:)OBaII;I/Ie 0.5 Brbmiorexa LIOK

| https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DNEeKTPUUECKOE HATIPSKEHHE.

4 Bonbr™merp. JlabGopaTopnas padora 0.5 bubnnorexa [HJOK
"W3MepeHune u peryanpoBaHue https://m.edsoo.ru/ff0a9%e14
HanpspkeHus"

ConpoTHuBiIeHHE TPOBOAHHKA.
43 YJICJI;I)HOG COHpOTI/l:I)BJ'IeI—II[I/Ie bubmorexa HOK
https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopatopHnas pabora
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
44 CONPOTUBIICHUS HpO]fOL[HI/IKa OT €70 1 bubmorexa HOK
https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPEIHOTO
Ce4YeHMs U maTepuaia”
3aBUCHUMOCTh CHJIBI TOKA OT
45 HarnpsbkeHus. 3akoH OMma a1 bubmorexa HOK
https://m.edsoo.ru/ff0aa44a
y4acTKa Ienu
JlaGopatopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI Butmorexa LIOK
46 TOKa, UYIIETO Yepe3 PE3UCTOP, OT 1

COTMIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e



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
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

IlocnenoBaTenbHOE B napajjicJIbHOC

47 COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas padota "IIpoBepka
48 IIpaBUJIA CIIOKEHUS HAIIPSIKEHUN bubmumoreka [IOK
[IPU TIOCTIEIOBATEIHBHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
49 IIpaBUJIa JJI CUJIbI TOKA IIPU bubnnorexa [HOK
napaieIbHOM COCTUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1a4y Ha mprUMeHEHHE
50 3aKOHa OMaI[I[J'ISI paSJII)Hquro bubmorexa HOK
https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
PaGota u moutHOCTH
51 3neKTqueCKIf)lro TOKa. 3aKOH bubmmorexa HOK
https://m.edsoo.ru/ff0ab124
xoynsa-Jlenna
Jlaboparopnast pabota
52 "Onple)z[eJIEHHe 1;)8.60TI>I 1 MOIIHOCTH bubmorexa HOK
.\ https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DJIEKTPUYECKUE LEMH U
53 MOTPEOUTENH PIEKTPUUECKOI bubnnoreka [JOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [TocTostHHBIC MAarHUTHI, X
B3aMMO/ICHCTBUE
55 VYpok-uccnenosanue "N3yuenue bubnmoreka [JOK
oJiel TOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe mojie. MaraHuTHOE moJe bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

3eMiId U €10 3HAUYEHHE JUTA KU3HU
Ha 3emiie

https://m.edsoo.ru/ff0acOba

[TonroroBka K KOHTPOJIBHOU paboTe
110 TeMe "DIIEKTPUUYECKHUE 3apsi/Ibl.

57 3 bubmumoreka [IOK
ameeHHf e Tea . https://m.edsoo.ru/ff0abd2c
B3auMoieiicTBus. [locTossHHBIN
AIEKTPUYECKUNA TOK"
KonTponbhas padota no teme
"DeKTpUUECKHUE 3aPSIbL.
3apspKeHHBIC Tea U UX
58 B3auMoaercTBuA. I10CTOSTHHBII BH6H'HOTeKa 1OK
S EKTpUECKHT TOK" / https://m.edsoo.ru/ff0abea8
Bcepoccuiickas npoBepouHas
pabota
PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "TlocTosTHHBIH
. bu6nmoreka [JOK
39 3HeKTpH%VCKHH ToK" / https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHas
pabota
OmnsIT OpcTena. MarHuTHoe nose
60 JIEKTPUYECKOT0 TOKa MarauTHoe Egg:jl/ﬁeiioﬁ Iff0acldd
M0JI€ KaTyIIKH C TOKOM
[TpuMeHeHne AIIeKTPOMArHuTOB B
61 TexHuke. JJaboparopnas pabota 0.5 bubnnorexka [JOK
"N3yuenue neiicTBUS MarHuTHOTO ’ https://m.edsoo.ru/ff0ac74a
OJIS1 HAa MPOBOJIHUK C TOKOM"
DNeKTPOABUTATEh TOCTOSIHHOTO
62 Toka. Mcrions3oBanue Bubmiorexa LIOK

SHGKTpO,HBI/IFaTeHeﬁ B TEXHHYCCKHX

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

YCTPOKCTBAaX U HA TPAHCIIOPTE.
JlaGopaTopHas paboTta
"KoncTpyupoBaHue v U3y4eHue
paboTHI AJIeKTpoaABUTATENS "

63

Omnbrtel @apasest. 3akoH
3JIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

64

Onexrporerepartop. CriocoObt
IOy YEHUS IIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUH

65

66

67

68

[ToaroroBka K KOHTPOJILHOU paboTe

1o TeMe "DIIeKTpUYECKUe U
MArHUTHBIE SIBJICHUS"

KonTponbHas pabota mo Teme
"DJeKTpUUEeCKUE U MarHUTHbBIE
SIBJICHUS "

PesepBHylit ypok. PaGota ¢
TeKcTaMH 110 TeMme "TemnoBele
SIBJIEHUS"

PesepBHblit ypok. Pabota ¢

TEKCTaMH 110 TeMe "MardauTHeie
SIBJIEHUS"

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

68

14.5



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

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl

1 MexaHu4eckoe TBHKCHHE. 1
MarepuanbHas TOUYKa
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK

2 1
MEXAHUYECKOT0 IBUXEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 bubnnorexa [HOK
JIBUKCHHC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOTUHEHHOE

4 nBikeHne. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHHSI. 1
I'padux ckopocTH
JlaGopaTtopHnast pabota

7 "OnpeneseHne yCKOPEHUs Tela Mpu | | bubmuorexa [JOK
PaBHOYCKOPEHHOM JABM>KEHUH IO https://m.edsoo.ru/ff0adbl18
HaKJIOHHOM MJIOCKOCTH"

2 CBobOonHoe najeHue Tei. OnbIThI i
lanunes
PaBHOMEpHOE IBMXKEHUE 110 Bu6morexa LIOK

9 okpyxHoctu. Ilepuon u yactora 1

oOpamienus. JIuneinas u yriaosas

https://m.edsoo.ru/ff0acl76



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

CKOPOCTHU

10 [lenTpOoCTpeMUTENBLHOE YCKOPEHHUE
1 ITepsbsiii 3akoH HetoToHA. BekTop bubmuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akon Herorona. bubmuoreka [IOK
PaBHoneiicTByIomIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ac982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bu6mmoreka [IOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6¢
bubnuorexa [JOK
15 Cuna ynpyrocti. 3akon 'yka https://m.edscli).ru/faneca2
16 Pemenue 3amay nmo teme «Cuna
YOPYTOCTH
7| cOnponsmne weorioes b morera LIOK
— https://m.edsoo.ru/ff0aee28
bubnuoteka [JOK
I8 Cia Tperi https://m.edsi.m/ffoams
19 Pemenue 3agau no reme «Cuiia bubmuorexa [JOK
TPEHUSD https://m.edsoo.ru/ff0afa26
20 ﬁiigﬁ;ﬁﬁiz I:(?)?)E)EI/IHI/ICHTE). bubmmorexa HOK
S — https://m.edsoo.ru/ff0af8be
21| Hsorone Cane yupyrocns, o brGmorera LIOK
S— https://m.edsoo.ru/ff0atb8e
22 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnuorexa [JOK



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

TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naJieHus

https://m.edsoo.ru/ff0af044

Ypoxk-koudpepenuus "/[Bmkenue ten

23 BOKPYT I'PaBUTALlHOHHOTO LIEHTPA
(Conneunas cucrema). ["anaktuku"
Pentenue 3amau mo teme "Cuina
bubmuorexa [JOK
24 TSDKECTH U 3aKOH BCEMHUPHOIO
" https://m.edsoo.ru/ff0af5f8
TSATOTCHHS
75 [TepBast kocmMuUueckasi CKOPOCTb. bubnnoreka [JOK
HesecomocTs u nieperpy3ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue maTepuaIbHOW TOYKHU.
AOCOIOTHO TBEPIOE TEIIO.
bu6mmoreka [IOK
26 PaBHOBecue TBEpI0TO TEIA C
https://m.edsoo.ru/ff0afe36
3aKpeIUIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu
PaBHOBecue maTepraIbHOW TOYKHU.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENIA C©
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp TsxecTn
)3 Pemenue 3agau o teme "MoMeHT bu6mmorexa [IOK
cuibl. LlenTtp Tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOU paboTe
bubnuorexa [JOK
29 o TeMe "MexaHnueckoe IBUKEHHUE. 1
B . " https://m.edso0.ru/ff0b0408
3aUMOJICHCTBUE Tl
KonTponpHas pabota mo Teme
bubmuoreka [JOK
30 "MexaHn4ecKoe IBHKEHUE. i

Bzanmogaeticteue Tea"

https://m.edsoo.ru/ff0b06ec



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
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. UMItyasc CUIbL.
3aKOH COXpaHEHMsI UMITyJIbCA.

bu6mmoreka [IOK

31 Yrpyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBUE
10 Pemenue 3agau mo reme "3akoH bubmuoreka [JOK
COXpaHEeHHs UMIyJbca" https://m.edsoo.ru/ff0b096¢
3 Ypok-koHpepenius "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
34 Mexannyeckas paboTa U MOIITHOCTh Bubmiorexa LIOK
https://m.edsoo.ru/ff0b0ag4
35 PabGoTa critbl TSDKECTH, CHITBI bu6mmorexa [IOK
YIPYTOCTH M CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa
36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
IIpY PaBHOMEPHOM JIBHKCHUU TeJa
110 TOPU30HTAILHON TTOBEPXHOCTH
37 CBsI3b 3HEPTUH U PaOOTHI.
[ToTeHuuanbHas SHEPTUS
18 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KUHETHYECKOU IHEPTUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEeHMsI SHEPTUU B
MeXaHUKe
JlaboparopHas pabota «3yueHue bubnmoreka [JOK
40
3aKOHA COXPAHEHUS SHEPTHUID) https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoe NBHKEHHUE B €TO bu6mmorexa [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojaeOaHusl. bu6mmoreka [IOK

BriHyX1€HHBIE KOJICOaHUSI.

https://m.edsoo.ru/ff0b2010



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

Pe3onanc

43

44

MaremaTuyeckuil U Npy>KUHHBINA
MasITHUKU

VYpoxk-uccienopanue «3aBUCUMOCTh

nepuoja KojaebaHui oT KecTKOCTH
MPYXUHBI U MacChl Ipy3a»

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

45

[IpeBpamienue 3aepruu npu
MEXaHUUYECKUX KOJIEOaHUsAX

46

47

48

49

JlaGopaTtopHnast pabota
«OmpeneneHue 4acTOThHl U epHoJIa
KOJICOAHUH TPYKUHHOTO MasTHUKA

JlaGopaTtopHas pabora «IIpoBepka
HE3aBHCHUMOCTH MEePHOJIa KOIeOaHUi
rpy3a, OJIBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

Mexaunueckue BoaHbI. CBOMCTBA
MEXaHM4ECKUX BOJH. [IpogosbHbIE 1
IIOIIEPEYHBIE BOJIHBI

VYpok-koHpepenus "MexaHnnueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOIHBI"

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b197a

bubmuorexa [JOK
https://m.edsoo.ru/ff0b21fe

50

3Byk. Pacnipoctpanenue u
OTpaKeHHE 3BYKa

51

Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC



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

Ypok-koH(pepeHmus "YabpTpa3Byk u

bubmuoreka [JOK

53
nH(]pa3ByK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU paboTe
bubmumorexa [IOK
54 110 TeMe "3aKOHbI COXPAHEHHUS. httos://m.ed i 0250
s://m.edsoo.ru.
Mexannueckre KoieOaHusi U BOJHBI" 2
KonTponbhas pabota no teme
55 "3aKOHBI COXpAHEHMUS.
Mexanuyeckue KojiebaHusl U BOJTHBI"
56 DJIEKTPOMAarHUTHOE IOJIE. bubnnoreka [JOK
DJIEKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenus "llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnuoteka [JOK
Hcnonb30BaHne 2J1€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJII COTOBOI cBsI3H"
VYpok-uccnenosanue "Mzydenue
. bubnmnorexa [JOK
59 CBOICTB JIEKTPOMAarHUTHBIX BOJIH C httos://m.ed i F0b2c6
s://m.edsoo.ru. cbe
MOMOIIbI0 MOOMITEHOTO TesnedoHa" P
Pemienue 3a1au Ha onpeneneHne
60 YacTOTHI U ITTUHBI
DIIEKTPOMArHUTHOW BOJIHBI
DIIeKTpOMarHuTHas Ipupoja CBeTa.
bubnnorexka [JOK
61 CxopocTth cBeTta. BonHoBbIE 1
CBONCTEA CBeTa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsMonuueitHoe 5uG ITOK
nOIMOTEeKA
62 pacrpocTpaHeHHE CBeTa. 3aTMEHUS
Conmmma 1 JTymr https://m.edsoo.ru/ff0b3658
63 3aKoH OTpa)K€HUs CBETa. 3epKaa. bubnmoreka [JOK



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

Pemenue 3agau Ha npuMeHEHUE
3aKOHa OTpPaKeHUsI CBETa

https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cera. 3akoH

bubmuorexa [JOK

64 MPETIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpaKEHUE
65 cBeta. Mcroap30BaHue OJTHOTO bu6mmoreka [IOK
BHYTPEHHET0 OTPaKECHUS B https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"HccnenoBaHue 3aBUCUMOCTH yTiia
66 MPETIOMIICHUS] CBETOBOT'O JIy4a OT
yTIiia maJieHus: Ha TpaHuie "BO3ayX-
creksio""
VYpok-koHpepeHuus
"Ucnonp30BaHue NOJHOTO
67 BHYTPEHHET0 OTPaKeHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTHueckas cuiia JUH3bI bubmiorexa HOK
https://m.edsoo.ru/ff0b3{2¢c
. bubnuoreka [IOK
69 [TocTpoenue n3o0pakxeHUi B JIMH3AX https://m.edsoo.ru/f0bddda
JlaGopartopHas paboTa
70 "Onpenenenne GOKyCHOTO bubnuotexa [JOK
pAcCCTOSTHUS U ONTHYECKOMN CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koH(pepenmus "OnTuieckue bubnmoreka [JOK

JMH30BbIe TPUOOpH"

https://m.edsoo.ru/ff0c0a7e



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

I'ma3 kak onruueckast CHCTEMA.

bubmuoreka [JOK

72 3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenmus "JlepexTo
3penusi. Kak coxpanutsb 3penue"

Pasnosxenue 6enoro cBera B CHEKTP.

74 Omngeitel HetoToHa. CoxxeHue bu6mmoreka [IOK
CIIEKTPAJIbHBIX IBETOB. J(ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas padota "OnbITHI 110

A3JI0’KEHUIO OEJIOT0 CBETA B CIIEKT
75 i BOCIIPHUSITHIO 1[BETA MPEIMETOB ’ bubmorexa IOK
https://m.edsoo.ru/ff0cOe2a
[IpU UX HAOIIOACHUU Yepes
[[BETOBBIC (DUIIBTPHI"
Ypok-npaktukyM "BoaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u audpaxus”

77 Omneitel Pesepdopia u muranerapHas bubnuotexa [JOK
MoOJIeIh aToMa https://m.edsoo.ru/ff0c12a8

73 IToctrynater bopa. Moaens aTroma
bopa
Hcnyckanue u MormomieHue cBera

79 aTOI\i]OM. KBanTsI. HHEleﬁanLIe bubmiorexa OK

https://m.edsoo.ru/ff0c144c
CIEKTPBI
Ypok-npaktukym "Habmronenue bubnmnoreka [JOK

80
CHEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550

81 PagnoakTHUBHOCTE U €€ BUIbBI bubmorexa [TOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue aToOMHOTO sipa. bubnmoreka [JOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

Hyxiionnas mozeins

https://m.edsoo.ru/ff0cl8ac

23 PanroakTuBHBIE TPEBpaALICHUS. bu6mmoreka [IOK
N3orombl https://m.edsoo.ru/ff0clal4
Penrenue 3amau mo treMe: bu6mmoreka [IOK
84 n n
PannoakTuBHBIC TpEBpaICHUS https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nmonypacnana
Ypok-kKoH(pepeHuus
26 "IP deperiu bubnunorexa LIOK
a/IM0aKTUBHBIE U3TYYCHUS B
! Y " https://m.edsoo.ru/ff0c2126
PHUPOJIC, MEIUIINHE, TEXHUKE
SnepHbie peakuu. 3aKOHbBI
27 ACP peaxt bubmuorexa [JOK
COXpPaHEHHUS 3apsA0BOTO U
P PAA https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET
DOHeprus CBS3U aTOMHBIX sIJIEP. bubnnorexka [JOK
88
CBsI3b MacChl ¥ SHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau o reme "SnepHoie
peakiuu"
Peakuuu cunresa u neneHus saep. bu6nmoreka [JOK
90 n
Hcrounuku seprun ConHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas
91 sHepreTuka. JlercTeus
paIMOaKTUBHBIX U3ITyUYEeHUN Ha
JKUBBIE OpraHU3MbI"
[ToaroToBKa K KOHTPOIBHOM paboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIE. bubmuorexa [JOK
92
DJIEeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
93 KoHnTtponbHas pabota 1mo Teme

"DNEeKTpOMarHuTHOE TMOJIE.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNIEKTPOMArHUTHBIE BOJTHBI.
KBauroBrie asBienus"

[ToBTOpenue, oboOIICHNKE.

bubmuoreka [JOK

94 Jlab 0
" N OpaTOpiIHe ba OTB,? HOKYPEY https://m.edsoo.ru/ff0c245a
BzaumopeiictBue Ten
5 | pumbnnoc saesormennce o biGmorera LIOK
P " fl https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpeHue, 0600IIeHNE. Permenue
96 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 bubnnoreka [JOK
o TeMe "KII/] TennoBbIx https://m.edsoo.ru/ff0c2a22
nsurareaen"
I1 600 .P
97 puecrmnix n xavcemsensuix saran b morera LIOK
P A https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anekTpoycraHoBOK"
IT , 0000 .
98 H;)EI;ZOE:: szlz Oa6H;:;HrTo Kypc bubmmoreia LIOK
Y patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeToBbIC SBIECHUS
IT , 0000 . Pa6
99 texcraimio reve ot b norera LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHCHUS B MEXaHHUKE
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
II 600 . Pa6
01 rexcravin o teve "Crerome b morera LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
102 [ToBTOpenue, 0600meHue. Pabora ¢



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
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https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

TekcTtaMu 110 TeMe "KBaHToBasg u

snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

102

27







MMPOBEPSIEMBIE ITIPEJMETHBIE PE3YJbTATHI OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30oBaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

pa3jinyaTtb SABJICHUA M0 ONMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JaHHOC (1)I/I3I/I‘IGCKOC SIBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YUYCHHbIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/a4yy B y4eOHYIO, BBLACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

1.5

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIECHUS,
UCHOJNB3Ysl (PU3MUECKHE BEIWYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJb3YEMbIX BEIMYMH, HX
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (hOPMYJIHI,
CBS3BIBAIOIME JIAaHHYIO (HU3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTH  IpaUKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3alMuCbIBaTb €ro MaTreéMaThu4dCCKOC

BBIPAKECHHE

1.6

1.7

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tell, B TOM
qucji€ M B KOHTEKCTE CUTYallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIBIATh INPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIorM4yeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJICHUH, (PU3HUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4n B 1 -2 I[eﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U

(bopMyIIBI, CBS3BIBAIONTNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a




1.8

1.9

YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCIOBUE, TMOJCTABISTH
buznyeckue BeIMYMHBI B POPMYJIIbI U IPOBOIUTH PAcU&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJISl PEUICHUS 3ajad, OIICHUBATh

PEATUCTUYHOCTH MOJTYYECHHON (PU3UYECKON BETUUMHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
mpoBepsieMoe  MpEANnoiokeHue  (TUHoTesy),  pasiuyarb |
MHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIMOKH B

XO0J€ oIibITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

NPOBOJUTHh OMBITHI 10 HAOTIOACHUIO (DU3HUYECKUX SIBICHHWA WM
bu3MYecKuX ~ CBOWCTB  Tel:  (opMynaupoBaTh  MpOBEpsieMbIe
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY W3  NPEIIOKEHHOTO

000pyTOBaHUs, 3aMCHIBATH X0/ OTBITa U (POPMYIIUPOBATH BHIBOJIBI

1.10

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJIb30BAaHHUEM aHAJIOTOBBIX U
u(ppoBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB € yU4ETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.12

OPOBOJIUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYrol C HCIOIb30BAHUEM MPAMBIX HW3MEPEHHH,
y4acTBOBaTh B IUIAHUPOBAaHMU Y4YEeOHOIO MCCIEIOBaHUSA, COOMPATH
YCTAHOBKY M BBIIIOJIHATh U3MEPEHMS, CIEAYs IPEII0KEHHOMY ILIaHY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€TaTh BBIBOIBI

10 pe3yJibTaTaM HUCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpPaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

1.13

1.14

1.15

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu  paboTe ¢

1a0opaTOpHBIM 000pyI0BaHUEM

yKa3plBaTh MPUHIUMBI  JEHCTBUS TNPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTepHU30BaThb MPHUHLMIBI JEUCTBUSA HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIbIO HMX ONHCaHUS,
UCIONBb3YSl 3HAHUS O CBOMCTBAX  (PU3WYECKUX SBJIEHUN W

HeO6XO,Z[I/IMLIC (pI/ISI/ILIeCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)




1.16

1.17

1.18

MPAKTUYECKOTO UCIIOIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B Opr}I(aIOHleﬁ cpeac

OCYUIECTBIISITh OTOOP MCTOYHUKOB MHGpoOpManuu B ceTd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBOW HIIU

MOET OBITh HEJOCTOBEPHOI

UCIIOJIB30BaTh pu BBIIIOJIHCHUH yueOHBIX 3alaHui
HAYYHONOIYJISIDHYIO ~ JIUTEparypy  (u3Myeckoro  coaepikaHus,
CIIpaBOYHBIC MaTepuallbl, pecypcbl cetu HHrepHer, Bnanersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOIUYHO JieJaTh KPaTKue COOOIICHUS O
pe3yibTaTax IMPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TpPU HTOM
IrPaMOTHO UCHOJB30BaTh W3YYEHHBIN MOHATUNHBIA ammapar Kypca

($U3UKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTaLue

1.19

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

1.1

1.2

IIPpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,[[OBaHI/II\/'I pacnpeacissiTh
0053aHHOCTH B rpynmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3aJja4aMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbI, BBbICTPAMBATH
KOMMYHHKATHBHOC B3aHMOHCﬁCTBHe, YUUThIBAsA MHCHUC

OKPY’KaFOIINX

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJB30BaTh IOHATHA

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB ¥ Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/ITICCKOC SABJICHUC




1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CYILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONKCBHIBATh H3yYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3ys (U3WYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHII  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYMH, HAXOTUTH (hOPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO (U3MUYECKYI0 BEJIMYHMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BSACHATH (DU3MYECKHUE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CUTyallud TMPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE U3 |
— 2 JOTMYEeCKHMX IIaroB ¢ MOMOMIbIO 1 — 2 H3y4YEHHBIX CBOICTBa

bu3nUeCKuX ABICHHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

pemiath pacyéTHble 3alaud B 2 — 3 NEHCTBUSI, UCIIONb3Ysl 3aKOHBI U
(dhopMyIIbl, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7aud, BbIOMpaThb 3aKOHbI U (HOPMYIIbI,
HEoOXOouMBbIE Ui €€ pElIeHUs, MPOBOAUTHh Pacdy€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHUue (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/IIICCKI/IX MCTOHO0B, UCIIOJIB3YS OIMMUCAHUC UCCICAOBAHNA, BEIACIIATH
MMPOBEPACMOC IMPCAINOJIOKCHUC, OLCHUBATH IIPABUJIIBHOCTH IIOpsSAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢usmueckux  CBOMCTB  Tel:  (opMysnupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOUpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO

060py,Z[OBaHI/IH, OIIMChIBATh XO OIIbITa U (I)OpMy.III/IpOBaTB BBIBOBI




1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEIMYUH, CPABHUBAThH PE3yJILTAThI

U3MEpPEHU ¢ yI€TOM 3a1aHHOHN a0COIFOTHOM MOTPENTHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPCHUMN:
IUIAHUPOBATh HCCIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  IpeUIOKEHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAONHIl U TPaduKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY,
clelys. IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

1.14

1.15

1.16

1.17

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH IHpu  paboTe ¢

71a060paTOPHBIM 000PyI0BaHUEM

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIILHBIE
prOOpPbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIe/IbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 0003HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
XKU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCACHUA B Oprxcanmeﬁ cpeae

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpPAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLIETATh HH(POPMALUIO, KOTOpas

ABJISIETCS IPOTUBOPEUMBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU yqe6HHx SajlaHI/Iﬁ HAay4YHO-

HOMYJIIPHYIO JIUTEPATypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIE




Marepuayibl, pecypcbl cetu  VHTEepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHus WHGOPMAIMU U3 OJIHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
0000mas wHGOPMANMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIEC NYOIMYHO MPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM HCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YYCHHBIM MOHATUWHBIA amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTallueH

IIPU BBIMOJHEHUHN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMCTBHE,  MpPOSABISIA  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

9 KUIACC

Kon
NpoBEePsAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMble NpeAMETHBLIC PE3YJbTAThHI OCBOCHUA OCHOBHOM
06p830BaTeJ'lI)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pa3jinvdaTthb SABJICHUA I1I0 OMHNCAHUIO HUX XapAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOUINX JAHHOC (1)I/I3I/I‘~ICCKOC SIBJICHUC

1.3

1.4

pacro3HaBaTh NPOSBIECHHE W3YYEHHbIX (U3MUYECKUX SBJIEHUH B
OKpY’KalollleM MHpe, B TOM 4uciIe (U3NYECKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 33aauy B YUEOHYIO, BBIICIATH

CYILIECTBEHHBIE CBOICTBA (MpU3HAKU) GUZNUECKUX SIBICHUN

ONKCHIBaTh H3Y4YEHHBbIE CBOMCTBA Tel M (U3MYECKHE SIBJICHMUS,
UCTONB3ysd (U3NYECKHe BEIMYUHBI, INPU OMNHCAHUU TMPABUIIBHO
TpakTOBaThb  (U3MYECKUIl  CMBICA  MCHOJB3YEMBIX  BEJIMYHH,
0003HaueHMSI ¥ €AUHUIIBI (PU3MUECKUX BEITMUMH, HAXOTUTH (hOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEJIUYMHY C JIPYTHMH

BCJINMYHUHAMMU, CTPOUTDH Fpa(I)I/IKI/I HU3YYCHHBIX 3aBHCHUMOCTE




(bU3HYECKUX BETUINH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TIPOIICCCHI,
UCIIONIb3YSl HW3YYEHHbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alHChIBaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

OOBSICHATH (PU3HYECKHE MTPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh [IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IHOMOIIbIO 2 — 3 H3Yy4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX HBJ'IeHHfI, (1)I/ISI/ILICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTH

pemiate pacuéTHble 33Jauyu (omuparomiyecs Ha cucreMy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINEC
dbusznueckue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOIUMBIE
JUISL pelieHusl, MPOBOJIUTH PAacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MNOJIYYCHHOT'O 3HAaUCHUA (1)I/I3I/I‘ICCKOI71 BCINYHHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHINTh TPH MOMOIIN
(bu3MUeCKUX METOJIOB, MCIIOJb3Ysl ONMCAHUE HCCIIEAOBAHUS, BBIAEIAThH
IIPOBEPSEMOE TIPEAIIOIOKEHUE, OLIEHWBATh IPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yJbTaThl HAOIIOCHHI U OIIBITOB

1.9

1.10

MPOBOJAMTH OIBITHl 10 HAOJIOMCHUI0 (U3NYSCKUX SBICHUA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIbHO COOMpPATh YCTAaHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, OMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, (GOPMYIHPOBATH BBIBOAI

OPOBOJUTh MpPH HEOOXOAMMOCTH CEpUI0 TMpPSMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOr BeTWYHHBI ((OKYCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocola

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUMN: IIaHUPOBATH HCCIEI0BAHUE,
CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (DUKCHUPOBATH PE3YJIbTATHI
MOJTyYeHHON 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B BHAC TaOIHIH

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHHUA




1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOUPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYUMHBI M aHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM OezomacHOcTH TpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIyd4, TOHKas JIMH34, IJIAaHETapHas MOJENb aToMa, HyKIOHHAs

MOZCIIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-IPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl TOCTPOSHHsSI U300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TMH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O TPUMEPAX)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUUN B MOBCETHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuH ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY Karolllel cpee

1.18

OCYIIECTBIIATh MOUCK MHPOpMAUN (PU3MUECKOTO COAECpPKAHUS B CETH
WHTepHeT, caMocTosATeNbHO (OpPMYJIHpYsl IOMCKOBBIA  3aIpoc,
HaXOAUTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
MHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTENBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBHIMOJIHEHMM YYEOHBIX 3a/JaHUi  Hay4HO-
HOMYJISIPHYIO JINTEPaTypy (U3NYECKOrO COAEp)KaHUs, CIIPaBOYHbIC
MaTepuainbl, pecypchl ceTu HHTepHeT; BiazeTte npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMALUUA U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

co3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(pOpMAllUM M3 HECKOJbKUX HCTOYHHUKOB (U3UUECKOrO
COJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uMKN U CONPOBOXKIATh BBICTYIUIGHHWE IPE3CHTalUed ¢ yd4EéToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTH  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Kon
pa3iena

Kon

JEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B TIO3HAHUU OKPYXXAIOIET'O MHUPA

1.1

1.2

@dusuka — Hayka O HpUpoAe. SBIeHMS NPUPOIEI.
@usznueckue  ABICHUSA: MEXaHUYECKHE, TEIUIOBBIE,
IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

@dusnueckue BeIMYUHBL.  V3MepeHne — (QHU3MUECKUX

BennunH.  @usnyeckue  mpubopel.  IlorpemrHocts

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcTtecTBeHHOHAyuyHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOI'O BOIIPOCA, BBIABM)KCHHE THIIOTE3,
OKCHEPUMEHT TI0 TPOBEPKE THUIOTe3, OOBsICHEHUE

HaA0II01aEMOT0 SIBIIEHUS
Onucanue GU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEICH

[IpakTrueckue paboTHL:

#H#Par###l3mepenne pacCTOSTHUN.
#i#Par#t#l3MepeHne 00bEMa KHUIKOCTH M TBEPIOTO
Tena.

H#HHPar##H#Onpenenenre pa3MepoB MajbIX TE.
#H#HParf##l3Mepenue  TeMmreparypbl NpuU  TIOMOIIU

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELLIECTBA

2.1

#H##Par###CTpoenure BelecTBa: aTOMbl U MOJICKYJIBI, UX
pasMepbl.  OmBITBI,  JIOKa3bIBAIOIIUE  AMCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#H##Par#Ht]lBokeane  dactuiy  BemectBa.  CBSA3b
CKOPOCTH  ABWXKEHHUS  YacCTHI] C  TEeMIEepaTypoOu.

BpoyHnoBckoe nBuxenue, mupdysus

2.3

B3aHMO}IeﬁCTBHe YaCTHILl BEIICCTBA: IPUTAKCHUC U

OTTAJIKUBAHHUC




HHHParf##ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE

ra3oB, JKUJIKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

24 B3anMoCBsA3bp MeXIy CBOMCTBAMH BELIECTB B PAa3HBIX
arperaTHeIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 OCO0OEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue paboOTHI:
#H##Par###OLeHKka guamMeTpa aToMa METOJOM PsiioB (C
UCToNIb30BaHueM ¢Gotorpaduit).

2.6 #H#HPart###OnpITEI o HaOJIFO JEHUTO TEIJIOBOTO

pacIIMpEeHHUs Ta30B.
HHHPar###ONBITEl 10 OOHAPYXKEHHIO JCHCTBHSI CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHHY€ECKOE IBIDKEHUE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIBIKCHHE
Hi#HPart#H#CKopoCTb. Cpennsist CKOpPOCTb npu
3.2 HEPaBHOMEPHOM JIBIDKEHUU. Pacuér myTtu u BpeMeHu
IIBIDKEHUSA
SBnenue uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
33 TeN Kak MpUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TeEl.
Macca kak Mepa HHEpTHOCTH Teja
34 ###Par### InorHocTts BemecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIecTBa
35 Cuna KaKk XxapakTepHCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MTOMOIIBIO JUHAMOMETpPA
37 ###HPar###ABnenne TATOTEeHHS M cuiia TsokectH. CHna
' TSKECTU Ha JpYrux IaHerax. Bec Tema. HeBecomocTh
18 Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHHE IOKOSI.
' Tpenue B mpUpoje U TEXHUKE
3.9 H#H#HPar###CriokeHue CuJ, HaNpaBiICHHBIX 10 OJHOU
' npsMoii. PaBHoIeliCTBYIO1IAs CHIT
3.10 [TpakTueckue paboThI:




3.11

3.12

OmnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBMKEHUS
(wrapuka B KMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBTomMoOmIIT W Tak panee). OmpeneneHue cpemHen
CKOpOCTH CKOJIb)KEHUS Opycka WM IIapuka 110
HAaKJIOHHOM  IuIocKOocTH. OmnpeneneHue  IIOTHOCTH
TBEPJIOTO TeJa. OnbITHI, JI€MOHCTPHUPYIOILHE
3aBUCUMOCTh PACTSDKEHUS (nedopmanyu) NIpyKUHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tela U

XapakTepa COoImpuKacarInuxcs HOBerHOCTeﬁ

DusnuecKue sBICHUS B IPUPOAE: IIPUMEPHI ABWKCHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHUBOU IPUPOJE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texnuueckue YCTpOﬁCTBaZ JAUHAMOMETDP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

[aBnenue TBEpaoro tena. CrnocoObl yMEHbIIEHUS U

+ YBEJIMYECHUS JABICHUS
47 JaBnenue raza. 3aBUCUMOCTD JIaBlIEHUS ra3a oT 00bEMa,
' TEeMIIepaTypbl
43 [lepenava naBienust TBEPABIMHU TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHUYeCKrE MaIlIMHBI
3aBUCHUMOCTh  JAaBJICHHUS JKUJKOCTH OT TJIyOWHBIL.
4.4 IMuapocratndeckuit mapagokc. CooOIIArONIHUECs COCYIBI.
['uppaBnuyeckre MEXaHU3MBI
AtMocdepa 3emnu u armochepHoe naBienue. [IpudanHbl
45 CyIIECTBOBaHUSI BO3AYIIHOM 00010uku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBICHUS OT
BBICOTHI HaJ] YDOBHEM MOPSI
46 Wsmepenune armocdepHoro npaeneHus. [lpubopsl ans
' U3MepeHus aTMOC(HEPHOro AaBJICHUs
[eiicTBue XUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuparoomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3gyxomnnaBanue




4.9

[TpakTuyeckune paboOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOTrpYKEHHOH B IKHMIKOCTb YacTH Tela.
Onpenenenre BbITATIKUBAIONIEH CUIIbI, JEHCTBYIOIIEH Ha
Teno,  NOrpy>k€HHOE B JKHAKOCThb.  [IpoBepka
HE3aBUCUMOCTU BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLICH
Ha TEIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CWJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKMJIKOCTH, OT 00bEMa
MOTPY>KEHHOW B KUJKOCTh YAaCTHU Te€Ja U OT IUIOTHOCTH
JKUIKOCTH. Kounctpyupoanue apeoMerpa WIIH
KOHCTPYMPOBAaHHE  JIOAKM M  OmHpeAelieHHe €€

rPy30MOABEMHOCTH

4.10

du3nyeckue SABJICHUSA B npupoae: BIIMAHHC
aTMOC(i)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHUC

pBIO

4.11

TexHUUeCKne YCTPOWCTBA: COOOINAIOMIMECS COCYIHI,
YCTPOHCTBO BOAONPOBOJA, THAPABIMYECKUN IIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomeTp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanudeckas pabora
5.2 MexaHuueckas MOIIHOCTh
53 [IpocTele  MeXaHU3MBL: pblyar, OJIOK, HaKJIOHHAs
' 10cKOoCTh. [IpaBuiio paBHOBECHs pblyara
5.4 [TpuMeHeHMe TpaBuiIa paBHOBECHS pbluara K OJIOKy
«3omoroe  mpaBuio»  MexaHuku.  Koadpdurnment
5.5 ITOJIE3HOTO JNEUCTBUSA MEXaHU3MOB. IIpoctsrie
MEXaHU3MBbI B ObITY U TEXHUKE
5.6 [ToreHimanbHast SHEPrUM TeJa, MOJHITOr0O HaJl 3eMIEN
5.7 Kunernueckas sneprus
53 [Tonnass mexaHudeckas SHEprusi. 3aKOH U3MEHEHUs U
' COXpaHEHMsI MEXaHUYECKOH SHepruu
59 [TpakTyeckue paboOTHI:




#Hi#HPar#Ht#Onpenenene paboOTbl CWIBI TPEHHS TPU
pPaBHOMEpPHOM JBM)KCHMM Tella 10 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBaHue yciIoBHMl paBHOBeCHUs
peryara. HMsamepenue KIIJI HakIOHHOH IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON YHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
4eJI0BEKa
TexHuueckue yCTpOMCTBA: pblyar, TMOJABUXKHBIA U
5.11 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MIPOCTHIC
MEXaHU3MBI B OBITY
8 KVIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COJleP:KAHMUS
pasjiena 3JIEeMEHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BemecrBa. Macca u  pasMmepbl
' MoJIeKyd.  OmIbITBI, IOATBEP)KIAIOLIME  OCHOBHBIE
MOJIOKEHUSI MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKOTO W ra3000pa3HOro
6.2 cocTossHUM BemlecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHEeHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPIBIX TeJ
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKHHETHUECKON
TEeopuun
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciIMpeHue U cxKaTue
6.6 Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO
. TEIUIOBOTO IBHKEHUS YaCTHULL
67 Buyrpennsst sueprus. CriocoObl U3BMEHEHUsI BHYTPEHHEN
. SHEpPruu: Terionepeaada U CoBepIieHne padoThl
6.8 Buael Tennonepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIHS,




H3JIy4yeHue

KomnuectBo  Temmorel. YaenbHasd — TEIIOEMKOCTDH

6.9
BeIlleCTBA
TenooOMEH ¥ TEIUIOBOE paBHOBECHE. YpaBHCHHE
6.10
TEIUIOBOTO OanmaHca
611 [InaBneHue u oTBepIeBaHNE KPUCTATUIMUYCCKUX BEIICCTB.
. Y aenwHas TeIioTa MJaBJICHUS
[TapooGpazoBanue u  KoHAeHcarus.  VcmapeHnwue.
6.10 Kunenne. VYnenpHas  Temora  mapooOpa3OBaHUS.
. 3aBUCHMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxHocTh Bo31yxa
6.14 DHeprus TorMBa. Y IeJabHas TEII0Ta CrOpaHus
[Mpuanumel  pabotel  TeruioBbiX  aurarenei  KI1J]
6.15 TEIJIOBOTO JABUTATENs. TeIIoBbIC JBUTATENIM M 3alluTa
OKPYKAaroIIel cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TETUIOBBIX
6.16
rporeccax
[IpakTudeckue pabOTHI:
HH#HPar###ONBITBI IO  OOHApY)KEHUIO JEMCTBUA CUII
MOJICKYJISIPHOTO MPUTSKEHUS.
H#HPar###0NpITBl MO0 BBIpAIIMBAaHUIO  KPHUCTAJJIOB
MOBAapEHHOM COJIM WM caxapa.
HH#HPar###OnBIT 10 HAONIOACHUIO  TEIJIOBOTO
617 pacIIMpPEeHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

###Par###Onpenenenne naBleHUs BO3yXa B OauiOHE
HITIPUIIA.

HAHParf##ONBITH, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
JaBIIEHUs] BO3JyXa OT ero oObEMa M HarpeBaHHs WU
OXJIaXKICHHUSI.

###Par### [poBepka TUMOTE3bI JTUHEHHOW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHAKOCTH B TepMOMeTqueCKOﬁ




6.18

TpyOKe OT TeMIeparyphbl.

###Par###Habmonenue W3MEHEHUS BHYTpPEHHEH
SHEPTHM Tejla B pPe3yJibTaTe TeIuionepeaadn U padoThI
BHCIIHUX CHIL.

#H##HPar##llccnienoBanue SBJICHUS TEIUNIOOOMEHA IIpH
CMEIIMBAHUH XOJIOAHOMW U rOpsiueid BOJIBI.
#HH##Par##H#Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYCHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIUHAPOM.

#H##Par##H#Onpenenenue yIEIbHOU TEIIIOEMKOCTH
BEIIIECTBA.

H#i#Par#H#lccnenoBanue npouecca UCapeHusl.
###Par###Onpenenenue  OTHOCHTEIBHONW — BJIAXKHOCTHU
BO3/yXa.

H#H#H#Par###Onpenenenne yaelbHONW TEIUIOThI IJIaBICHUS

JbpJaa.

dusnueckue SBICHHS B TPUPOAC: IMOBEPXHOCTHOE
HATSDKEHUE W KalmWwULIPHBIC SBICHHS B TPHPOJIE,
KpUCTaJUIBI B ipupoae, u3inydenue CoiHia, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHu4eckue  yCTpOWMCTBA:  KalWJUIAPBI, MPUMEPHI
HCIIONb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHET'O CrOPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3aPs1/I0B U PACCTOSIHUS MEXTY TEIaMH)

73 Onextpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUECKOTO

T10JI4. HpI/IHLII/IH Cynepno3uauun JSJICKTPUICCKUX oJiei




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IIlpoBonHuku n
JUAJIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUIECKOT0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBaHMUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHUKHN OCTOSIHHOTO TOKa
JenicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
- Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
' HarpspDKEHUe
=9 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' COTPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 yyacTka uenu
[TocnenoBarenbHOE W THapajjIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyia — Jlenna
13 DONeKTpUuecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossHHbIE MarHuThl. B3amMoaencTBUE IMOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHutHoe TION€ 3eMIM U €ro
' 3HaYEHHE IS )KU3HU Ha 3eMiie
716 OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHUTHOTO TOJIE HA MPOBOJHUK C TOKOM.
17 DNEeKTPOABUTATENIb TIOCTOSHHOTO TOKa. Vcmons3oBaHme
. JJIEKTPOJBUTATENEH B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHcnopTe
7.18 OI1IBITEI ®dapanes. SIBieHne  BIEKTPOMArHUTHOMN




naaykuuu. [Ipasumno Jlenna

DIEeKTPOTreHepaTop. CnocoObl MOJTyYEHUSs
7.19 3IEKTPUUECKOM SHEPTUH. DNEeKTPOCTaHIIUU Ha

BO300HOBJISICMBIX HCTOYHHUKAX SHEPTHH

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOACHHUIO SJEKTPU3AIUHN T HHIYKITUESH

Y TIPY CONPUKOCHOBECHHH.

HccnenoBanue JEWCTBHS  SJCKTPHUCCKOTO IOJIA  Ha

MIPOBOJIHUKH H JTHUIJICKTPUKH.

COopka u mpoBepka pabOTBHl AJICKTPUUECKON IeTH

MIOCTOSIHHOT'O TOKA.

W3mepeHue u peryaupoBaHue CHITbI TOKA.

N3mepenue u perymupoBaHUe HAMPSIKCHHSI.

HccnemoBanne 3aBUCHMOCTH CHITBI TOKA, MAYIIETO Yepe3

PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOpPA U HAIPSHKCHUS

Ha PE3HUCTOpE.

OIBITEL, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, IIOMIAH ITOIEPEYHOr0 CCYCHHS U MaTepraa.

IIpoBepka mpaBwiia CJHOXEHUS HaNpsHKEHUM NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX pPE3HCTOPOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajiieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOThI
JNEKTPUYECKOTO TOKA, MIYLIErO0 4Yepe3 PpPe3HucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIEISIEMON Ha pesucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYILIETO YEPE3 JaMIIOUKy, OT HalpsKEHUS
Ha Hel. Onpenenenne KIIJ[ narpesarens. Mccnenosanue
MarHUTHOTO B3aUMOJICHCTBUSL TOCTOSIHHBIX MAarHUTOB.
W3y4yeHrie MarHuTHOTO TMOJISI MIOCTOSIHHBIX MarHUTOB MPU
uxX Oo0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

OnpIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI




BBaHMOI[efICTBI/IH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHHUA TOKa B KaTyIIKE. HSyquI/Ie

ﬂCﬁCTBHﬂ MArduMTHOIO II0JIsI Ha IPOBOAHHUK C TOKOM.

KoncrpyupoBanue u A3y4YEeHUE paboThI
JIIEKTPOABUTATES. N3smepenne KII
3JEKTPOJIBUTATEIbHON  YCTaHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BHCKTpOMaFHI/ITHOﬁ HHAYKIOUUN:
HCCIIEAOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIlTpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B TMPUPOJE: DICKTPUUECKUE
SBICHUS B  aTtMocdepe, IJIEKTPUYECTBO  HKUBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, Apeld MoICcoB,
POJIb MAarHUTHOTO TOJISA AJIs )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue ycTpoilcTBa: 3JEKTPOCKON, amIepMeTp,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUUYECKON 3HEPruH,
AJEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeiIbHbIC
ANEKTPONPUOOpPHI (mpumepsl), JIEKTPUYECKUE
MIPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

MMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kop anementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHWYECKUE SBJIEHU A
Mexanndeckoe JABWXKEHHE. MarepuanbHas TOYKa.
81 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXaHHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE TPAMOIIMHEMHOE JBUKEHUE
###Par###HepaBHOMEpHOE TIPSIMOJIMHEWHOE JBUKEHUE.
8.4 CpenHsis u  MrHOBEHHas CKOpPOCTb Tela MpH

HCPaBHOMCPHOM ABHKCHUU




VYckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEMHOE

8.5
JIBIDKEHUE
8.6 #H#HPar###CBoOoqHOE magenue. OnbITe! [ anmines
#H##Par##HPaBHOMEpHOE JBM)KEHUE 110 OKPYKHOCTH.
8.7 [lepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTebHOE yCKOpEHNe
8.8 [Tepssiii 3akoH HproTOHA
8.9 Bropoii 3akon Herotona
8.10 Tpertuii 3akon HeroToHa
8.11 HH#Par###] [puHuUn cyneprno3uiuu cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
: H#i#Par#H##Cuiia  TpeHus: CWiIa TPEHUS CKOJIbKEHUS,
513 CHJIa TPEHMS [TOKOs, IPYTHe BUAbI TPEHUS
#H#HHPar###Cuna  TSDKECTM M 3aKOH ~ BCEMHUPHOTO
.14 TATOTEHUS. Y CKOpEHUE CBOOOHOTO MaeHUS
IBwxkenne  miaHer  Bokpyr  Cosnnpa.  Ilepsas
515 KocMudeckasi ckopocTb. HeBecomocTh U nieperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE
8.16 oo
#i##Parf##PaBHOBecHe TBEPIOro Tena € 3aKpeIIEHHON
817 OChIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nwmnynbe Tena. 3Menenue ummysbca. IMImynibe cuitbl
8.19 3aKOH COXpaHEHHUs UMITyJIbCa
8.20 Hi#HPar#HH#PeakTBHOE ABM)KEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
PaGora cun Tsxectu, ynpyroctd, TpeHus. CBs3b
5.22 SHEPTUU U paboThI
[loTrenumanpHass dSHeprus Tena, MNOJHATOTO  HAaJ
523 MOBEPXHOCTHIO 3eMIIH
8.24 [TorenumanpHas SHEPTUS CKATON IIPYKUHBI
###Par###Kunernueckass  sHeprusa.  Teopema o
5.25 KUHETUYECKON SHEPTUU
8.26 HiHParf##3aKoH COXpaHEHUSI MEXaHUYECKOW YHEPTUU




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeneneHue cperHeil CKOPOCTU CKOJIbKEHHsI Opycka
WM JIBWJKEHUS IIapuKa I10 HAaKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUsl Tella IPU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BpPEMEHHU IIpH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM TNPU PABHOYCKOPEHHOM
JIBUKEHUM 0O€3 HadaJlbHOM CKOpPOCTH IIyTH OTHOCATCS
KaKk psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MIPOMEXYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMaJIbHOTO JaBieHusa. OrnpenencHue
ko3(duuuenta TpeHus ckoibxkeHus. OmnpezneneHue
KECTKOCTU MpykuHbl. OmnpezneneHue padOTbHl CUIIBI
TPEHUS TpU PABHOMEPHOM JBIKEHMM Tejla IO
TOPU3OHTAILHOW TMOBepXHOCTU. OmpexneneHue padOTHI
CWJIBI  YOPYrocTM  Npu  HoabEMe  Ipy3a ¢
UCIIOJb30BAaHUEM  HEMOJABM)KHOIO M IOJBHIKHOTO

0J10KOB

duznyeckue sSBIEHUS B MPUPOJIE: MPHIUBHI U OTJIHBBHI,
nBrkeHre TutaHeT COJTHEYHOW CHCTEMBI, PEaKTHBHOE
JIBUKEHHE KUBBIX OPraHU3MOB

Texnuyeckue  ycTpoWCTBA:  CIOUIAOMETP,  JATYUKHU

ITOJIOYKEHUS, PACCTOSIHUS M YCKOPEHUsI, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

Konebarensnoe JABWKCHUC. OcHOBHBIE XapaKTCPUCTUKHU

>l KOJIeOaHUM: TIePHO/I, YaCTOTa, aMILTUTY1a
97 Maremarnueckuit U MIPYKUHHBIN MasITHUKU.
' [IpeBpaienne sHepruu npu KojaedaTeTbHOM ABMKCHUN
93 3aryxawmue KkojeOaHus. BeIHYXIeHHBIE KoJeOaHUs.
' Pe3sonanc
Mexanndeckne BoHbI. CBOMCTBa MEXAHUYECKUX BOJIH.
9.4 [IpononbsHbie W monepeyHble BONHBL. J[JIMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHUsl. MeXaHU4eCKHUE BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3Byk. [')pomMKkoCTb 1 BbICcOTa 3ByKa. OTpakeHuE 3ByKa
9.6 Wnudpas3Byk u yabTpa3ByK
[IpakTuueckue padOTHI:
Ompenenenne  4acTOTBl M Iepuoja  KoJjeOaHWi
MaTeMaTHYECKOT0 MasiTHUKA.
OmpeneneHne 4acTOTBl M Iepuojna  KoJjeOaHWi
MPY>XKMHHOTO MasiTHUKA
97 HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHWi
' MOJBEIIEHHOTO K HHUTU Tpy3a OT JJIUHBI HUTH.
HccnenoBanne 3aBHCUMOCTH — Iepuoja  KojeOaHWi
MPY)KHHHOTO MasTHHKa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH neproa KoJIeOaHM rpys3a,
MOJIBENICEHHOTO K HUTH, OT MacChl Ipy3a M XECTKOCTH
npy>xuHbl. Vi3mepenne yckopeHus: cBOOOTHOTO MaICHHS
dusnueckue SBICHUS B NPUPOZIC: BOCHPHUSITHE 3BYKOB
9.8 KMBOTHBIMH, 3€MJICTPACCHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHu4ecKkue YCTpOMCTBA: IXOJOT, HCIIOIb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HeKTpOMaFHI/ITHOC IoJic. 3J'ICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupoja cBera. CKOpOCTb CBeTa.

' BoiHOBBIE CBOCTBA CBETA
10 [IpakTuueckue padbOTHI:

10.4 N3ydeHne CBOWCTB  DIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
Ousnyeckue SABICHUS B MpHUpoAe: OHUOIOrHYECKOe

10.5 JeiicTBre BUJUMOTO, yIBTPaduoIETOBOTO u
PEHTT€HOBCKOTO U3Ty4YeHUH

10.6 Texanueckue YCTpOWCTBA: UCIIOJIb30BaHUE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBS3U




11

CBETOBGBIE ABJIEHUA

11.1 JlyueBas moneinb cBera. ICTOUHUKHM CBETA
11.2 [IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
113 Otpaxenue ceta. [lnockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBeTa.
' [losiHOE BHYTpEHHEE OTpaXKEHHUE CBETA
11.5 JIunza. Xop jtyuel B JIMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONa U
' TEJecKoIa
117 I'maz kak onruyeckas cucrema. biauzopykocts u
' JAIbHO30PKOCTh
18 Pasnoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
' CrnosxeHue ceKTpajabHBIX LIBETOB. Jlucrepcus ceeTa
[IpakTuueckue padbOTHI:
#HH#HPar###ccnienoBanue 3aBUCUMOCTH yria
OTpa)XEHUs CBETOBOTO JIy4a OT YIJIa MaJeHMUSL.
#HtPar#H##l3yueHne  XapakTepUCTHK  H300paskeHus
IpeIMeTa B INIOCKOM 3epKalie.
###Parf##lccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOrO JIydya OT yIJla MaJeHus Ha
119 TPAHUIIE «BO3AYX — CTEKIION.
. ###Par### lonyuenne UW300pakeHU C  TTOMOIIBIO
coOuparoIen JTMH3HI.
###Par###Onpenenenre  (HOKYCHOTO pacCTOSTHUS U
ONITUYECKOH CHJIBI COOMparOIel TUH3BI.
#H#HPar#H##ONBITEL TIO pa3ioXkeHHIo Oeloro cBera B
CIEKTD.
H#H#H#Parf##ONBITHl TI0 BOCIPUATUIO IBETa IPEAMETOB
MIPHU UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIIBTPHI
Oduznyeckue sABieHUs B npupone: 3atMeHus CoiHua u
11.10 JIyHbl, 1[BE€TA TeJN, ONTHYECKUE SIBIECHUS B aTMocdepe

(uBet Heba, pedpakius, pagyra, MUpax)

11.11

Texauueckue YCTpOKCTBA: OYKH, [IEPUCKOII,




(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
11 OmnbiTel Pezepdopna u 1utanerapHass MOAETb aTroma.
' Mogens aroma bopa
122 Hcenyckanue u moriomeHue csera aroMoM. KBaHTBI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMMa-u3nyyeHHs
14 Crpoenne aromHoro sgpa. Hykionnas Moxens
' aTOMHOTO sapa. M3oronsl
s PaguoaxkTtuBHble npeBpaimeHus. llepuon momypacnana
' aTOMHBIX S7Ep
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUs 3apslOBOrO U
' MaccOBOI'0 YHCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
18 Peakuuu cunresa u nenenus saep. cTouyHUKN sHEprun
' CoiHIa u 3BE3]1
12.0 Snepnas osHepretuka. JleiicTBHE  paguOaKTUBHBIX
' U3JIy4YE€HUH Ha )KUBBIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HabmtonieHne CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpeKoOB: M3MEPEHHME SHEPTUU YaCTHIIbI
10 TOPMO3HOMY IyTH (110 (hoTorpadusm).
N3mepenue pagnoakTuBHOro (hoHa
®usnyeckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE TyuH,
12.11 palMOaKTUBHOE W3JIYYEHHUE MPUPOJHBIX MHUHEPAJIOB,
NEHCTBUE PAaJUOAKTUBHBIX W3JIyYEHUH HaA OpraHUu3M
YyelioBeKa
e Texauueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/II[yaHLHHﬁ AO3UMETP, KaMeEpa Bunscona




ITPOBEPSEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTebHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonumanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBS3H
U IIO3HABAEMOCTU SIBJICHHW IIPUPOABI, O POJHM DKCICPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKM B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLUU
(¢u3NYeCKUX 3HAHUI U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M IOJE), O JBIKCHHH Kak
crocobe CyIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMATHUTHBIX M KBaHTOBBIX);
YMEHHE pa3InuyaTrh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOe SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3yUYEHHBIX (U3NYECKUX SBICHUI
B OKpYXKalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA

(mpu3HaKH)

Brnanenue ocHOBamMu TOHSATUHWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PU3UKHU W WCIOJB30BaHUE UX JUIsl pelIeHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MpoNHeCChl, UCIIOJIb3Y Q)YH)IaMeHTaHLHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHNe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOrO TMO3HAaHHUS C YYETOM
coOrofieHHsI MpaBuiI 0€30MacHOTO Tpyaa: HaONMoeHHEe (PUINIECKUX
SIBJICHUMN:

YMCHUC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
DKCIIEPUMEHTAIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  DKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATH
MOJTyYCHHbIE 3aBUCHUMOCTH (PM3MUECKUX BEIUYMH B BHJE TaOIHIl U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmeHne oOBACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yucji€ W B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONb3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEoOXouMBbIe Il €€ pelIeHus, UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTHL IIOJIYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMmenune XapaKTCpU3oBaTb IMMPHUHIMIIbI H@ﬁCTBI/IfI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 UX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/ILICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHMs M MPEACTABICHHUS HWHPOPMALUU
(GU3NYECKOro CoAep)KaHus C MCIOJIb30BaHHEM HH(GOPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 3a/JaHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
co3/1aBaThb COOCTBEHHBbIE IMCbMEHHBbIE U YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

DOUBUKE
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUS
1 MEXAHWYECKUE ABJIEHUSA
. MexaHnueckoe JBWKeHHe. MarepuanbHas —Touka. Cucrema  OoTcuéra.
' OTHOCHUTEIHHOCTD TBUYKCHUS
PaBHOMepHOE 1 HepaBHOMepHOE nBMkeHUE. CpenHsisi ckopocts. Dopmyna aist
1.2 BBIUHCIICHHSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MpSMOJMHEHHOE JBIKEHHE. 3aBUCUMOCTh KOOPJMHATHI TEJIa OT
BPEMEHHU B CJIy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO BUKCHU:
13 (1) =x,+vt
I'paduik 3aBUCUMOCTH OT BPEMEHHU I IPOCKIMU CKOPOCTH, MPOCKIIUU
NepeMEeIeHHsI, IyTH, KOOPAMHATHl MPHU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBHYKCHUHU
3aBHCHMOCTh KOOPAMHATHI TeJia OT BPEMEHHM B Cllydyae pPaBHOYCKOPEHHOIO
TPSIMOJIMHEHHOTO JIBUXKCHUS:
3
Sl =v,, #1+a,* ;
2
@dopMyIibl UIS TPOEKIIUM TEPEMEIICHUs, TPOCKIIMA CKOPOCTH W TPOCKIIUU
YCKOPCHHUS TIPU PABHOYCKOPEHHOM MPSIMOJUHEHHOM JIBH)KCHUH:
2
1.4 .sx(r)=v‘}x-r+ax-3.
U.\'('() =Up, T4, 1,
a,(f) =canst,
szz - lez =2a.s,
['paduiku 3aBUCUMOCTH OT BPEMEHH JUISI TPOCKIMH YCKOPEHHS, MPOCKIINU
CKOPOCTH, TPOCKIMHA TEPEMEIICHUsI, KOOPIUHATHI TIPU PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JIBUKEHUU
CBoboanoe mageHue. DopmyJibl, OMUCHIBAIOIINE CBOOOJHOE MaJcHHE Tela I10
Ls BEPTUKAIM (JBUXKCHHWE Tejla BHHU3 WM BBEPX OTHOCHTEIBHO MMOBEPXHOCTHU
' 3emin). I'paduku 3aBUCHMOCTH OT BPEMEHH JUISI TPOEKIUH YCKOPCHHS,
NPOCKIIUM CKOPOCTH ¥ KOOPJHMHATBI TPU CBOOOJHOM TAaJCHHHM TeJia 110




BEPTUKAIH

CkopocTh pPAaBHOMEPHOIO JBMJKEHHUS Tejla 10 OKpykHOocTH. HampaBinenue
CKOpOCTH.

@opmyJia ISl BBIYUCICHHS CKOPOCTH 4YEpPE3 pajnyC OKPYKHOCTH U MEPUOJ

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampapiieHue I€HTPOCTPEMUTENHLHOTO

ycKkopeHus. @opmyiia 7151 BBIYMCIECHHS YCKOPEHNUSA:

1.6
2
a. — L
“ R
®dopmyiia, cBSI3bIBaIOIIAs IEPUOJ] M YACTOTY OOpaLCHUS:
1
V==
T
Macca. IInotHocTs BemecTBa. @opMyiia I BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloxeHue Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBlIEHHOCTb BEKTOPA YCKOPEHUs TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:
F,,=-F
12 TpeHue mokost U TpeHue CKONbKeHUs. PopMyria 1 BEIYUCICHUS. MOLYJIS CUJIIBI

TPCHUS CKOJILXKCHUA:




1.13

1.14

F_=u-N

Hedbopmaruss tena. Yupyrue u Heynpyrue nedopmanuu. 3aKOH yIOPYTrou

nedopmaruu (3akoH ['yka):

F=k-Al

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

My - 1H4
F=G-—1_2
22
Cuua TshkecT. Y CKOpEeHHe CBOOOIHOrO IaJeHuUs.
®dopmya 1S BBIYUCIIEHUS CUIIbI TSDKECTU BOJIM3H noBepxHocTH 3emiu: F = mg.
JiBmkenne rianet Bokpyr Connna. [TepBas KocMu4ecKast CKOPOCTb.

HesecoMocTs u neperpysku

1.15

1.16

Wmnynbe Tena — BeKTopHast pusnyeckasi BeTHUMHA.
D=mi
I/IMHy.]'ILC cucTteMsl Ten. M3MeHenue HUMITYJIbCA. I/IMHy.]'IbC CHUJIbI
3akoH COXPAHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CUCTCMBI TCII.
p=myly +m, U, =const

PeakTuBHOE NBMKEHUE

1.17

1.18

Mexanudeckas pabora. @opmMyra il BEIYUCICHUS pabOThI CHUIIBI:

A=Fsooso

MexaHudeckas MOIIHOCTb:

n=4
I

Kunernueckas u NMOTCHIMAJIbHAsA SHCPIrUs. q)OpMYJ'Ia JJIA BBIYHMCIICHUA

KUHETUYECKON IHEPTHH:




Teopema o kuHeTnueckou s3Heprun. Gopmyiia AJId BBIYUCICHUS TOTCHIUAIBHOU

SHEPIruu TCjia, MOAHATOIO

HaJ 3eMIIEH:

E,= mgh

Mexaandeckas OHEPIuUsi:

E=E;.+E P
119 3aKOH COXpaHEHUs1 MEXaHU4YeCKOH 3Hepruu. @opmyiia Juisi 3aKOHA COXPaHEHUS
MEXaHUYECKOHN YHEPTUU B OTCYTCTBUE CWJI TpeHus: £ = const.
[IpeBpalieHrne MEXaHMUECKOW SHEPTUH MPY HAJTUYUH CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. MomenT cuitbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToaBuxHbIN 1 HeTOABWXKHBIN O0510KK. KITJI mpocThix MexaHU3MOB,
n= Aumma
A‘S&TI:E‘IH
JlaBiienue TBEpIOTO TENA.
dopMyna 17151 BBIYMCIICHUSI 1aBJICHUs TBEPIOTO Tena:
_F
P= G
JaBnenue raza. ATMocdepHoe aBieHue.
121 I'uapocTtaTyeckoe 1aBieHUE BHYTPH KHIKOCTH.
dopMmya 7151 BBIYUCICHUSI 1aBJICHUSI BHYTPU KUIKOCTH:
P=pgh+Da,
1.22 3akoH [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. PopMmyna IS ONpPEEICHHUS BBITATKUBAIONMIECH CHIIBI,
123 JIEMCTBYIOILIEH Ha TEJ0, MOTPYKEHHOE B KUJIKOCTh WM ras3:




Ycnosue ninaBanus Tena. [1naBanne CyI0B M BO3QYyXOILIaBAHUC

1.24

1.25

Mexannyeckue KoiebaHus. AMIUIMTYAa, TMEPUOJI M YacTOTa KOJeOaHUH.

dopmya, CBSI3BIBAIONIAS YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuueckuii U MPYXKUHHBIA MasTHUKU. [IpeBpalieHue sSHeEpruv MOpu

KOJIE0ATEIIBHOM JIBUXKEHUU

1.26

3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. PezoHanc

1.27

1.28

Mexannueckue BOIHBI. [IpomonbHble M mOnepeyHble BOJHBI. J[IMHA BOJIHBI U

CKOPOCTB paCpoCTPaHCHUS BOJIHBI:

h=v-T

3BYK. rpOMKOCTB H BbICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIC

JIByX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenue cpenHed IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
NpPY>XUHBL, KO((UIIMEHTa TPEHUS CKOJIBXKECHHUS; paOOThl CHJIBI TPEHHS, CHIIBI
YOPYToCTH; CPEeJHEH CKOPOCTH JBHMXKEHHs OpycKa IO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHuss Opycka Npu JBHKEHUM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuojia KoiebaHMH MaTeMaTH4eCKOro MasTHHMKA; YacTOThl U IepHuoja
Kosie0aHuM MPYKUHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO Ha phlyar;
paboThl CWJIBI YNPYTrOCTH MpPH MOIBbEME Ipy3a C MOMOIIBIO HEMOABHKHOTO
010Ka; pabOThl CHIIBI YIPYTOCTU MPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOTO
O1oka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHOU
YacCTH TeJIa U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MAacChbl T€Ja; CUJIbI TPEHUS CKOJIBXEHUS OT CUJIBI HOPMAJIbHOTO AABJICHUS U OT
pOJia MOBEPXHOCTH; CWIBI YNPYrOCTH, BO3HHMKAKOIIEH B MPYXKUHE, OT CTEICHH
negopManuu MpyXKHUHbI; YCKOPEHUs1 OpycKa OT yIJyla HAaKJIOHA HAIlpaBISIOICH;
nepuoja (4acToThl) KoseOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOaHUH TMPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH MHPY>KUHBI;
HCCJIEIOBAaHNE HE3aBHCHUMOCTH IepHoJa KoJieOaHMIl HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pblvara

Duszuueckue s61EHUA 8 npupode.‘ NpuUMEpbl ABUXXCHUA C PaA3JIMYHBIMU

CKOPOCTSIMH B JKHBOW M HEKMBOW MPHUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJIE U




TEXHUKE, TNPUIUBBI W OTJIMBBI, JBM)KeHHE TIUIaHeT (COJHEYHOM CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, pblUard B TeJ€ YEIOBEKa, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha KUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE
3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHHE, CEICMUYECKHE BOJIHBI, I[lyHAMH, X0

Texuuueckue ycmpoticmea: CHUIOMETpP, JATYUKHU IOJOKEHHUS, PACCTOSHUS W
YCKOpEHUs, JAUHAMOMETp, MOMAIMIUIHUKN, PAKEThl, pbIYar, TMOABMKHBIA U

HCHO,I[BH)KHBIFI 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTb, ITPOCTBIC MCXaHU3MBI B 6BITy,

13 cooOmIaromuecst Cocyzpl, YCTPOMCTBO BOJONPOBOAA, TMIAPABIMUYECKUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPLIHEBOW HAcoOC, apeoMeTp, 3XO0JIOT,
UCTIOJIb30BaHUE YIIBTPa3BYyKa B OBITY U TEXHHUKE

2 TEIIVIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUH  CTPOECHMS

2.1 BemlecTBa. Mojenu TBEPIOTo, KUIAKOTO M Ia3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrannuueckue u amopdHbie TeIa

25 JBuxenne 4yactun BemecTtBa. CBA3b  CKOPOCTH  JBW)KEHHS 4acTULl C

' Temrneparypoii. bBpoyHoBckoe nBmxenue, udpy3us

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U CxaTue

2.5 TennoBoe paBHOBECHE

26 Buytpennsas snHeprus. Pabora u Teruionepenadya Kak CHoocoObl M3MEHEHHS

' BHYTpPEHHEHN 3HEPTUU

2.7 Bunel Temonepenayn: TEMIONPOBOJHOCTb, KOHBEKIUS, U3TyUCHHE
HarpeBanme wn oxmaxaeHue Ten. KoaumdecTBO  TEIUIOTHL. Y AeNbHAs
TEIJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS PHEPrMM B TEIUIOBBIX MpOIleccax. YpPaBHEHHE TEIIOBOTO
OanaHnca:

2.9
O +0, +..=0
Hcnapenne m KoHaeHcauusa. V3MeHeHHME BHYTpEHHEH HHEPrMM B IIpOLECCE

2.10 WCTIapeHUsi W KOHJAeHcauuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

napoobpazoBanus: L = O/m




2.11

Brnaxnocts Bo31yxa

2.12

2.13

2.14

2.15

2.16

IInaBnenne u Kpucraumsauus. VI3MeHeHHEe BHYTPEHHEH DJHEpPIMM IIpHU

IJIABJICHUHU U KpUCTAJJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

Y

m

BHYTpeHHHH OHEPIUsA CropaHus TOIJIMBA. y,Z[GJ'IBHaH TEIJIOTA CrOpaHus TOILIIMBA:
q=0/m

[Tpunnumne! padoTs! TermaoBsix apurareneid. KI1J[ TermoBoro asurarens

Ipaxmuueckue pabomul

W3mepenune yaenbHON TEMIOEMKOCTH METaUIMYECKOTOo LMJIMHAPA; KOJIUYECTBa
TEIUIOTHI, MOJIy4eHHOTO BOJOM KOMHATHOM TeMmmeparypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHIP; KOJUYECTBA TEIUIOTHI,
OTJIaHHOTO HArpeThIM LUIUHAPOM, TOCJIE OMYCKaHUs €ro B BOJY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTEIBHOW BIIAXKHOCTU BO3AYyXa; YJIEIbHOW TEIJIOTHI
IiaBieHus Jpaa. lccrnemoBaHwe UW3MEHEHHs TeMIepaTypbl BOJABI  IIPHU
pa3JIMYHBbIX YCJIOBUAX; SIBJIEHUS TEMJOOOMEHA NpU CMEUIMBAHUU XOJOIHOM M
ropsiuel BOJbI; IIPOLIECCA UCTTAPEHUS

Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIIpHBIE
ABJICHUSI B NIPUPOJE, KPUCTAIUIBI B IpHUpone, uzinydenue CoiiHLA, 3aMep3aHue

BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoucmea. KalWLISAPbl, IPUMEPBI UCIIOIb30BaHUSA KPUCTAIIIOB,
JKUJKOCTHBI TEPMOMETp, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, IBUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMATHUTHBIE SABJIEHUA
Onexktpu3zanus Tell. J[Ba BUJa 3JIEKTPUUECKHX 3apsiioB
B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHS JICKTPUIECKOTO 3apsiia

34

3.5

Onektpuueckoe mnone. Hanpsok€HHOCTh 3sekTpudeckoro mnoid. [IpuHnmn

CYyHnepHno3nun SJICKTPUICCKUX nonueu (Ha Ka4€CTBCHHOM ypOBHC)

Hocurenu QJICKTPUYCCKUX 3apsaa0B. I[eﬁCTBHC QJICKTPUYCCKOTO IIOJIA Ha




aneKTpudecKue 3apsabl. [IpOBOJHUKN U TUANEKTPUKH

[TocTostHHBIN 31eKTpUUECKU TOK. JlelicTBUs anekTpuyeckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I=q/t, U=A4/q
DJIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R = pl/S
3akon Oma jy1s yyacTka anekrpudeckoit nenu: [ = U/R
3.8
[TocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB:
I,=1,: U=U,+U,; R=R +R,
3.9 [TapannensHOE coeAMHEHNE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U =U;I=1+I,; rR=5
2 2 -
CMelniaHHble COSIMHEHUS TPOBOTHUKOB
PaboTa u MomHOCTh A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3.10
3akon J[xoyns — Jlenmna:
3.11 2
. O=I"-R-t
319 OnbiT Opcrena. MarHuTHOE IMOJie OPSIMOTO MPOBOJHHMKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
313 MarauTHOe TOJIe TOCTOSHHOTO MAarHuTa. BzamMoaencTBHE ITOCTOSHHBIX
MarHHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekrpoMarHuTHON MHAYKUuU. [IpaBuio Jlenna
Ilpakmuueckue pabomol
316 N3MepeHne  2IEKTPUYECKOIO  CONPOTUBIIECHHUS  PE3UCTOpPA;  MOIIHOCTH

SJICKTPHUYCCKOT'O TOKA, pa60T1>1 OJICKTPHUYICCKOI'0 TOKaA.

HccrnenoBanne 3aBHCHMOCTH  CHJIBI TOK4, BO3HHUKAIOMICTO B MTPOBOIHHUKE




(pe3ucTopsl, JamMIouKa), OT HAIMPSKEHUsT Ha KOHIIaX MPOBOJHUKA; 3aBUCUMOCTHU
COIMPOTUBJICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOr0 CEYSHUS U
YAEIBHOTO COIPOTUBIICHHUS.

[IpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSDKEHUS MPU MOCIeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpaBWIA JJISI CUJIbI JJIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUHU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA61eHUs 8 Npupolde: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMJIH, JIPEiQ MOIIOCOB,
POJIb MArHUTHOTO TIOJISI JUIsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuuyeckue ycmpoticmea.: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CUCTYMK  DJICKTPUYECKOM  DHEPTruH,  DIEKTPOOCBETHUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTeJbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUUYECKUE
MPEIOXPAHUTENN, OSJCKTPOMArHUT, OJJIGKTPOJBHUTATENIb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DJieKTpoMarHuTHbIE BOJHBI. [1Ikana 3J1eKTpOMarHuTHBIX BOJTH

3.20 JlyueBas monensb cBeta. [IpsimonnHeliHOe pacipoCTpaHEeHUE CBETa

3.21 3akoH oTpaxxeHus ceera. [Imockoe 3epkasno

3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA

3.23 Hucniepcus cBera

394 Jlunza. Xoxa nyueit B nun3e. DokycHOE paccTosiHue JIMH3BL. OnTHYecKas cuia

' auH3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
IIpaxmuueckue pabomoi
#i#Par#t#l13MepeHne ONTHUYECKOM CHJIbl coOMparolied JIMH3bI;, (OKYCHOTO
paccTosHUS cCOOMparoIIell JIMH3HI (TI0 CBOMCTBY PaBEHCTBA pa3MEpOB IpeIMeTa U
M300paxkeHusl, KOTJa MpeAMET PacloyiOKeH B JBOMHOM (QoKyce), MoKazaTes

3.26 MIPEJIOMJIEHUS CTEKJIA.
#i#Par#t#lIccnienoBanne cBoiicTBa M300pa)KeHMsI, MOJIYYEHHOTO € MOMOIIbIO
coOuparomiel JHH3bl; U3MEHEHUS (POKYCHOTO DPACCTOSIHUSI JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJa MPEJOMIICHHS CBETOBOIO Jyya OT YIJia MajeHus Ha
TPAHUIIE «BO3IYX — CTEKIIO»

397 Qusuueckue senenusi 6 npupoode. 3armenuss ComnHma u JlyHbI, 1BeTa Ted,

' ONTHYECKUE SBJICHHS B aTMOcdepe (IIBET Heba, pedpakiius, paayra, MUPax)
3.28 Texnuuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE




CBE€TOBOAbI

4 KBAHTOBBGIE ABJIEHUA
41 PannoaktuBHOCTh. Anb(a-, Oera-, ramma-u3nydenus. Peaknuu anbda-u Oera-
' pacmajna
4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [tanerapras Mozenb atoma
4.3 CoctaB aroMHOTr0 sifjpa. M3oTornbl
4.4 [lepuon nomnypacnaja aTOMHBIX siep
4.5 Snepuble peakiuu. 3aKOHBI COXPaHEHUSI 3PS 0BOI0 U MaCCOBOT'O YUCE
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIM PAJIUOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE HW3JIyYCHHE MPHUPOJHBIX MHUHEPAJIOB,
JIEUCTBUE PAJMOAKTUBHBIX MU3TyUYE€HUN HA OPraHU3M YeIOBEKa
47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHANBUIYAIbHBIA TO3UMETpP, KaMmepa

BI/IJ'ILCOHa, AACpHad OHCPreTuKa







