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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
denepanpHOil paboueld mporpammbl BocnuTaHuws W KoHIENnmuu mpenojgaBaHus y4eOHOTO
npeaMera «Dusuka.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU TIPaMOTHOCTH OOYYaroIIMXCS W OpraHu3alui0 HM3y4yeHHs (U3UKH Ha
NeSITeIbHOCTHOM ocHOBe. B mporpamMe mo ¢u3uMKe yYUTBHIBAIOTCS BO3MOXKHOCTH Y4U€OHOTO
npeamera B peanmmzanuud  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOT'O 001Iero 00pa3oBaHHs.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeiesieHHe yuyeOHOro MaTepuasia 1Mo rojaam
o0yueHust (1Mo Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YYECHHUS] TEM,
OCHOBaHHYK) Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJAEPXKAHMS UM Yy4€Te€ BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.

[Tporpamma no ¢usuke pazpaboraHa ¢ HEIbIO OKA3aHUS METOJMYECKON MOMOIIN YUUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3rKa SIBIAETCS CUCTEMOOOPA3YIOIIUM JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIbKY (PH3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SIBICHUI, N3y4aeMbIX XHUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, TPEAOCTaBISET HambOosee SICHble 00pa3ibl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

Opna w3 rnaBHBIX 3a7a4 (U3MYECKOT0 00pa3oBaHUsl B CTPYKType oOuiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TPaMOTHOCTH W HWHTEpeca K HayKe Yy
oOyyJaronuxcs.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJEHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHO-HAy4YHYIO TPaMOTHOCTD!

® HAy4yHO OOBSICHATH SIBICHUS;

® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

® MHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAY4YHBIE JOKAa3aTEJIbCTBA MJIS
MOJTy4Y€HUs BBIBOJIOB.

[lenu wm3yueHust QU3MKM HA ypOBHE OCHOBHOIO 0OILIero oOpa3oBaHMs ONpEIEICHBI 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 [IK-4BH).

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
HCCJIEIOBATENLCKOIO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSM;



(dbopMHEpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yUeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHUE MPEACTABICHUI O POIM (PU3UKU JUISI PA3BUTHS IPYTUX €CTECTBECHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA,

pa3BUTHE TPEICTABICHUIA O BO3MOXHBIX cdepax Oynymel mnpodeccuoHaTbHOM
JeSITeTIbHOCTH, CBSI3aHHOM C (DU3MKOH, MOATOTOBKA K JalbHEUIIEMy OOYyYSHHIO B TOM
HaIlrpaBJICHHUU.

JlocTxkeHne S3TUX TIeliell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIETrO
o0pa3oBaHus 00ECIIEUNBACTCS PELUICHUEM CIEAYIOIUX 3a4a4:

npuoOpeTeHue 3HAHUW O JUCKPETHOM CTPOCHUHU BEILIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, MIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;

npuoOpeTeHne YMEHHH ONUCHIBaTh M OOBSICHATh (DU3MYECKHE SIBICHHS C
HCIIO0JIb30BAaHUEM ITOJTYYEHHBIX 3HAHUK;

OCBOEHUE METO/IOB PELICHHS] IMPOCTEHIIMX pacu€THBIX 3a/4ad C HCIOJIb30BaHUEM
buznyecKkux Mozenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHE yYMEHUH HaOIOaThb MPUPOAHBIE SBJIEHUS U BBIIOJIHATH  OIBITHI,
nabopaTopHble pabOThl M AKCIEPUMEHTAIBHBIE HCCIEAOBAHHUS C HCIIOJIB30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

ocBoeHHEe MpUEMOB paboThl ¢ uHpOpManuend (GU3NIECKOro CoAepkKaHHs, BKIOYAs
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHUBaHKE WH(OPMALIUU;

3HaKOMCTBO €O c(hepamu nMpoPecCUOHANBHON JIeATEIbHOCTH, CBA3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAyKU.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIeni0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepeyeHsb J1adopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKTep, yUUTENb JeNaeT BbIOOp MpoBeleHHUs JTadOpaTOPHBIX paboT u
OTIBITOB C YYETOM MHINBUIYAITBHBIX OCOOEHHOCTEH 00yYaroInXCs, CIIMCKA AKCIIEPUMEHTATBHBIX
3aJJaHMi, TIPe/IIaraeMbIX B PaMKax OCHOBHOT'O TOCYTAPCTBEHHOTO 3K3aMeHa 10 (hU3HKe.

Jlisl peaniu3aniii MPoOrpaMmbl HCNOJIb3YyeTcsi 000py1oBanne kabuHera «Touka
Pocta» mo yueonomy npeamery «Pusnka»

[Ipennosiaraemble TUNBI JATYUKOB:
- becnipoBo1HOM MyNIBTUIATUHK

- JlaTunk aGCOMIOTHOTO AaBICHUS

- JlaTuuk TeMmepatypbl HCCIEAYEMOM Cpeibl

- I[aT‘II/IK MAarHuTHOTO ITOJIA

- llaTqI/IK QJICKTPHUYICCKOI'0 HAIIPSAXKCHUA

- JlaTumnk cuiel Toka

- JlaTunk akcenepomeTp

- lHbIe Tunbl 1aT4uKOB, penycmorpeHHsie KTPY

- lononHuTenbHbIe MaTepuaisl B komiuiekte: USB ocuusmtorpad

- JlonomuurtensHbie MaTepuaisl B komiuiekTe: Kadbens USB coennauTenbHBIN

- JlononHuTENbHBIE MaTEpUAIbl B KOMIUIEKTE: 3apsIHOE YCTPOICTBO ¢ KabeneM



- miniuUSB
COAEP)KAHUE OBYUEHUSA
7 KJIACC

Pa3nes 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. OU3nYeCKue SBICHUSA: MEXaHUUYECKUE,
TEIJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuuHbl. M3Mepenue ¢usnueckux BenuuuH. Pusnyeckue MNpuOOPHI.
[TorpemHocTs U3MepeHuil. MexayHapogHas CHCTEMa €IMHHILL.

Kak ¢usuka u npyrue ecreCTBEHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEHHO-HAy4YHBIN
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCHEpPUMEHT 110 MPOBEpKE THUIIOTe3, OO0bsACHEeHHe HalOmromaemMoro spieHus. OnucaHue
(bu3nUeCKUX SABJICHUN C IOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBBIE, AEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®wuszuyeckue MpuOOpsl U MpoLeAypa MPsIMbIX U3MEPEHHH aHaJIOrOBBIM U LU(POBHIM

puoOpOM.

Jlabopamopuwvie padbomut u onvimol.

1. Ompenenenue HEHbI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

W3mepenne pacCcTOsTHU.

N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO TeIa.

Onpenenenne pasMepoB MaJbIX TEIl.

W3mepenue Temneparypbl IpU IIOMOLIM YKUAKOCTHOTO TEPMOMETpa M JaTydKa
TEMIIEpaTyphI.

s wnN

6. IlpoBeneHue wuccieqoBaHHUs MO IPOBEPKE THMIOTE3bl: NaJbHOCTh MOJIETA ILIAPHKA,
MYLIEHHOTO TOPU30HTAJIbHO, TEM 00JIbllIe, YeM OO0JIbIlIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHMH BeleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmxkenne wactull BemiecTBa. CBSI3b CKOPOCTH JBMXKEHHUS YAacTHUIl C TEeMIIEpaTypoOM.
bpoyHnoBckoe naBmxkenue, auddysus. BzaumopelcTBHe dYacTUI] BellecTBa: MNPUTSDKEHHE H
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTaIIM4YecKux) Ted. B3auMOCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOE€HHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmonenue nuddys3un.

3. HaGnmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM MU OTTAKMBAHUEM YaCTHI]

BEIIECTBA.
Jlabopamopnwvie padbomut u onvimol.



1. OrmeHka guamMeTpa aToMa METOAO0M PSAIOB (C UCIOIb30BaHNEM GoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3auMoO/ieiicTBUE TeJl.

Mexanuueckoe [BH>KeHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBUKeHHE. (CKOpPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacu€r myTu u BpeMeHU JABUKECHUSL.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTtu Tena. [lnotHocth BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Tten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMoOMeTpa. fIBieHue TAToTeHus W cuia Tsokectu. Cuna
TSXKECTH Ha JIpyrux rmiaHerax. Bec tema. HeBecomocTh. CioxeHue Cuil, HampaBiICHHBIX IO
oaHoil mpsiMoi. PaBHopaelicTByromas cuii. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

1. HaGmronenne MeXaHUYECKOTO JBUKEHUS TeTa.

2. H3mepeHue CKOPOCTH MPSMOIUHEHHOTO TBUKCHHUSL.

3. HaGnropenue siBneHUs HHEPIUU.

4. HaOmoneHune U3MEHEHHUs CKOPOCTH MPU B3aUMOACHCTBUH TE.
5. CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TEJI.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOM.

Jlaﬁopamopuble pabdomwl u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmpezneneHue cpelHEN CKOPOCTH CKOJbXEHHUS Opycka WIM IIapuKa 110 HAKJIOHHOMN
IJIOCKOCTH.

3. Omnpexnenenue MIOTHOCTH TBEPAOIO TEINA.

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsKeHMs (AedopMaiiiu) NpyxKUHBI OT
IIPUJIOKEHHOM CHJIBL.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIPUKACAIOIINXCsl TOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbIICHUS U YBEIMUYCHUS aBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava napneHus TBEPABIMU TEIaMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [IneBMaTuueckue MamuHbl. 3aBUCUMOCTH JABJIEHUS KHUAKOCTH OT
ryOunsl.  'mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  'mapaBiauyeckue
MEXAHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpUuMHBI CyIIeCTBOBAaHUS BO3IYyLIHON
o6omoukn 3emmu. Onwir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
aTMOC(EpHOro JaBJECHHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopsl s u3MepeHus
aTMOC(EPHOTO JaBJICHUS.

JlelicTBHE )XUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormiaBanue.

Hemoncmpayuu.

1. 3aBMCHMOCTBH JaBJIEHUS I'a3a OT TEMIIEPATYPBHI.
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Ilepenaua naBieHUs KUJIKOCTHIO U Ta30M.

CooOmraromumecs CoCyabl.

I'mnpasinyeckuii pecc.

[IposiBneHue necTBUs aTMOCHEPHOTO TaBJICHHS.

3aBUCUMOCTh BBITAJIIKMBAIOIICH CHJIBI OT 00BbEMa MOTPY)KEHHOM dYacTH Tela |
IUIOTHOCTH JKHIKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue mnaBaHWS TeJ: IUIABAHWE WM TOTPYKEHUE TeEJI B 3aBUCUMOCTH OT
COOTHOILICHUS INIOTHOCTEH TeIa U KUIKOCTH.

Jlabopamopuwvie padbomwt u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyKEHHOM B KHMJIKOCTb
YaCTH TeJa.

OnpeneneHyue BBITAIKUBAIOLIEH CHUIIBL, JEHCTBYIOIIEH Ha TENO, IMOTPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOIIEH CHJIBI, JCHCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl Tela.

OnbIThI, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, AEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrpyKEHHON B KUJIKOCTh YACTH Te€Ja U OT IUIOTHOCTU
KUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKUA M OIpEACIIeHUuE €€
Ipy30I0ABEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeprusi.
Mexanudeckast pabota. MOIIHOCTb.
[IpocThie MeXaHM3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBeCHS

pplyara.

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

KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.
Mexanunveckass sHeprus. KuHermueckas W TOTeHIManbHas dHeprus. [IpeBpaimienue

OJIHOTO BHOa MEXaHUUYECKOMH OHCEPIUu B ,Z[perfI. 3akoH COXPAHCHUSA DHCPIUHU B MCXaHUKCE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAaHU3MOB.
Jlabopamopnwvie padbomut u onvimol.
1. Omnpenenenue paOOTHl CUIBI TPEHUS TPU PABHOMEPHOM [IBIKEHUHM Teia IO
TOPU30HTAILHON TOBEPXHOCTH.
2. MUccnenoBanue yciaoBUi paBHOBECHS pblyara.
3. Usmepenne KIIJ] HaKTIOHHOM MJIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIACC

Pa3nen 6. TenyioBble iBJI€HUA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KUHETHYECKOM TEOpHUH CTPOEHUs BemecTBa. Macca
U pasMepbl aTOMOB W MOJEKyd. OTBITE, TOATBEPXKIAIONINE OCHOBHBIC TIOJIOKCHUS
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPIOTO, )KHUJIKOTO U Ta3000pa3HOT0 COCTOSHUM BelecTBa. Kpucramiueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKECHUMA



MOJICKYJIIPHO--KUHETHYeCKOH Teopun. (CmauMBaHWE W KamWUIIpHBIE SBIEHUSA. TeruioBoe
pacUIMpPEHHE U CXKATHE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO JABM)KCHHUS YacCTHIIL.
Buytpennss osHeprus. CrnocoObl HW3MEHEHUsS BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
COBEpIIIeHHE paboTHl. BUIbI TeIUIONEpe1aun: TEMIONPOBOAHOCTD, KOHBEKIINS, N3ITyYCHHE.

KonnyectBo TeIIOTHL. YelbHAas TEIIOEMKOCTh BeliecTBa. TEIIOOOMEH M TEINIOBOC
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHHME KPUCTATUIMUECKHUX
BEIIECTB. YAeNbHas TemuioTa IuiaBieHus. IlapooOpasoBanune u KoHjaeHcanws. Mcmapenue.
Kunenue. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIICHHS OT
aTMoc(hepHOTro JaBICHHS.

BnaxunocTe Bo3ayxa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPaHMUSI.

[Tpuntuner pabotel TeruioBbix auratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATENIH U 3aLUATA OKPYKAOUIEN CPEBI.

3aK0H COXpaHEHUs U MIPEBPAILICHHS SHEPTUHU B TEIJIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenne nuddys3un.

HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaioBoro pacuimpeHus Tel.

W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.

Bupl Temonepenayn.

Oxutax/ieHre pu COBEPIIEHUU PabOTHI.
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HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CHUJIaMH.
. CpaBHEHHE TETUIOEMKOCTEH PA3IMYHBIX BEIIECTB.
. Habmoienue xuneHus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBIICHUH.
13. Mojenu TemIOBBIX ABUTaTelei.
Jlabopamopnwvie padbomut u onvimol.
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1. OnbIThl O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO IPUTSKEHUSI.

OneITHI IO BEIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TE.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAXKICHUS.
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6. IlpoBepka rumoTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATypHl.

7. HaGmoneHne m3MeHEHUs BHYTPEHHEW SHEPrHM Tella B pe3yJsibTaTe TeIulonepeaadu u
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA TPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOAbI.

9. OmnpeneneHue KOJUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH IMpHU TEIIOOOMEHE C
HarpeTbIM METaJUIMYECKUM LUIMHAPOM.

10. Onpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue mpoiecca UCIapeHusl.



12. Onpenenenre OTHOCUTEIBHOM BIaXXHOCTH BO3IyXa.

13. Onpenenenue yaenbHON TEIUIOTHI IJIABJICHUS JIbJA.

Pa3jen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuszanus Tenl. J[Ba poma 3JIEKTpUUECKUX 3apsAloB. BzaumonelicTBre 3apsyKEHHBIX
ten. 3akoH KysnoHa (3aBUCMMOCTb CHIIBI B3aUMOJCHUCTBHS 3apsOKEHHBIX TEN OT BEIMYMHBI
3apsiIOB U PACCTOSIHUS MEXK/TY TEIAMM).

Onektpuueckoe nosie. Hanpspk€HHOCTD anekTpudeckoro mnojst. [IpuHuun cyneprno3uiun
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsoB. DJIEMEHTapHBIM 3ieKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

DNEKTPUYECKUI TOK. YCIIOBUS CYIIECTBOBAHMS DJIEKTPUUECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MarHuTHOE).
DJIEKTPUUYECKHI TOK B )KUJIKOCTSAX U ra3ax.

Onexktpuueckasd uenb. Cuna Toka. OJnekTpuuyeckoe HampspkeHue. ConpoTuBIEHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHHE BemecTBa. 3akoH Owma s ydacTka IIenu.
[locnenoBarenpHOE U NapaIeIbHOE COEAMHEHUE IIPOBOJHUKOB.

PaboTta 1 MOLTHOCTB MEKTPUUECKOT0 ToKa. 3akoH J[koyns—JIeHna. DnexkTpuueckue 1enu
Y TIOTPEOUTENH ICKTPUICSCKON dHEpruu B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocrosiHHbIE MarHuThl. B3auMOAENCTBUE NOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
MarnuTtHoe noje 3eMJId U ero 3HaueHHe JUIs kU3HU Ha 3emuie. OnbIT Dpcrena. MaruutHoe noiie
3JIEKTPUYECKOr0o ToKa. IIpuMeHeHne 3eKTpOMarHuToB B TEXHUKE. J[efiCTBME MarHUTHOIO IOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoM  uHaykuuu. IlpaBuio  JleHua.
Onekrporenepatop. CrnocoObl TOMyYEHHUs AJIEKTPUYECKOM SHEPruu. OJEKTPOCTAHLIMK Ha
BO300HOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DnekTpu3anus Ted.

JIBa pojia ANEeKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apSyKEHHBIX TEll.
YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DNIEKTpOCTaTUUECKAsk MHIYKLHUS.

3aK0H COXpaHEHUs ATEKTPUUECKUX 3aPsI0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MoaenvupoBaHi€e CUIOBBIX JIUHHUM 3JIEKTPUUECKOTO TOJIS.

W cTOYHMKY TOCTOSIHHOTO TOKA.

JlercTBUSA DIIEKTPUYECKOTO TOKA.

LN WNPRE

. DIIEKTPUYECKHI TOK B )KUJIKOCTH.
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. U3mMepeHue cuibl Toka aMIepMeTpoM.

[EY
w

. I/ISMepeHI/IC QJICKTPHUYCCKOT'O HAIIPSXKCHUA BOJIBTMCTPOM.

[EY
IS

. Peocrar u marasuH cCOnpOTUBIIEHUN.

[EY
Ul

. BzauMoaelicTBue NOCTOSHHBIX MarHUTOB.

=
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. MO)IeJ'II/IPOBaHI/Ie HEBO3MOXXHOCTHU pa3aACICHUA ITOJIOCOB MarHura.

=
~

. MOHGHHpOBaHI/Ie MarHUTHBIX ITOJIEH ITOCTOSHHBIX MAarHUTOB.

=
(o]

. OmeIT Opcrena.
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MaruutHoe noJie Toka. IJEeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DIIEeKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

UccnenoBanue sBIeHUS 3JIEKTPOMATHUTHON UHTYKIIUH.

OmnbiThl Dapajes.

3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHMSI.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomsl u onvinol.

1. OmpbITHI IO HAOIIOIEHHUIO AIEKTPU3ALMH TNl MHIYKIIHMEH U IPH CONPUKOCHOBEHUU.

2. HccnenoBanue nelcTBUS NEKTPUYECKOTO 11OJIsI HA IPOBOAHUKHU U JUDIIEKTPUKH.

3. CoOopka u npoBepka pabOThl IEKTPUUECKON LM TOCTOSIHHOTO TOKa.

4. H3MmepeHHe U peryJupoBaHUE CUIIbI TOKA.

5. H3mepeHue u peryaupoBaHue HAIPSKCHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOpE.

7. OnbITel, JAEMOHCTPUPYIOIIKME  3aBUCHUMOCTb  3JIEKTPUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOIIAAH TIONIEPEYHOr0 CEYEHMs U MaTepHala.

8. IIpoBepka mpaBuiIa CIIOKEHUS HAIPSOKEHUN IIPU IIOCIIEIOBATEIBHOM COCIWHEHHUH
JIBYX PE€3UCTOPOB.

9. IlpoBepka npaBuiia Ui CHUJIBI TOKA NP NapalIeIbHOM COEIUHEHUH PE3UCTOPOB.

10. Onpenenenue paboThl IEKTPUYECKOT0 TOKA, UIYLIETO YePe3 Pe3UCTOp.

11. OnpeneneHne MOIHOCTH JIEKTPUUECKOT0 TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Y€pe3 JIAMIIOYKY, OT HaIpPsHKCHUS
Ha HEu.

13. Onpenenenue KIIJ| narpeBaTens.

14. MccnenoBaHre MarHUTHOIO B3aMMOZECHCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. VI3yyeHre MarHMUTHOTO TOJsl MOCTOSIHHBIX MAarHUTOB NpU HX OOBEIUHEHHUU U
pa3JeNeHuN.

16. MccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYHO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIME 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBHSI KaTyIIKA C TOKOM U
MarHura oT CHJIbl TOKAa U HAaIIPaBJIEHUS TOKA B KaTyIIKE.

18. M3y4yeHue AeicTBYSI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3ydeHue paboThl AIEKTPOABUTATENS.

20. U3mepenne KII/I anexkTpoaBurarebHON yCTaHOBKH.

21. OnbITHl 10 HMCCIIEOBAHUIO SIBJIEHMS 3JIEKTPOMATHUTHOM HHAYKIMH: HCCIETO0BaHUE
W3MEHEHNH 3HAYEHMsI U HAIIPABJICHUS UHAYKIIMOHHOTIO TOKa.

9 KUIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe asmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JBIKEHHs. PaBHOMepHOe IpsMonuHENHHoe aABWXkeHue. HepaBHoMmepHOE
npsIMOJIMHENHOE ABMKeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tella IPH HEPAaBHOMEPHOM
JIBUKECHHH.



VYckopenue. PaBHOyckopeHHOE npsiMoauHelHoe aBrkeHrne. CBoooHoe magenue. OmbIThI
lanunes.

PaBHOMEpHOE NBIOKEHUE MO OKpYXHOCTH. [leprox m wacrota obpamenus. JIluneliHas u
yIJIOBasi CKOPOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHE.

ITepsoiii 3akon HeroToHa. Bropoii 3akon Herorona. Tperuii 3akon Herorona. [lpunumn
CYNEPIO3ULUHU CUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUsSI CKOJIbKEHHUS, CHJIa TPEHUS
MIOKOS1, APYT'HE BUIbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TMaJeHUS.
JBuxenue 1uianer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. Heecomocts u
IIEPErPy3KHU.

PaBHOBecue maTtepuanbHON ToOukH. AGCOMOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEeIIEHHON OChIO BpauieHuss. MomeHT cuibl. LleHTp TshkecTu.

Nmnynec tena. M3smenenue umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUsS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuyeckass pabota U MOIIHOCTb. PaboTa cun TskecTH, ynpyroctu, TpeHus. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOJHSATOrO HaJ TOBEPXHOCTHIO 3EMIIU.
IToTrenumanpHas 3Heprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

1. HaGmroneHue MEXaHU4eCKOTO JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.

2. CpaBHEHME IIyTEW U TPACKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

H3mepeHune cKopocTy U YCKOPEHUSI IPSMOJIMHENHOTO IBUKEHUSI.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHHUSL.

Habmtoienue nBr>KeHuUs Tena Mo OKPYKHOCTH.

HaOnronenne MexaHMYeCcKUX sIBJICHUHN, MPOUCXOASIIUX B cUcTeMe oTcuéra « Temexka»
pyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCUTENIbHO KaOuHeTa (QU3HKH.
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3aBUCHUMOCTh YCKOPEHHMS TeJla OT Macchl Tejla U IeUCTBYIONIEH Ha HErO CHUJIBI.

8. HaOmoneHue paBeHCTBA CHJI IPU B3aUMOJCHCTBUU TeJl.

9. H3meHeHMe Beca Tella IPU YCKOPEHHOM JIBUYKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJICHCTBUY TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUHU TEJl.

12. CoxpaHeHue UMITyJIbCca IPU HEYIPYIOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMITyJIbCca IIPU a0COIOTHO YIIPYTOM B3aUMOJEHCTBUM.

14. HaGmroieHNe peakTUBHOIO JBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEprUU pU CBOOOHOM MaICHUH.

16. CoxpaHeHHE MEXaHUYECKOW YHEPTUH NIPH IBUKEHUU TeJla MO IEHCTBUEM NPy KUHBI.

Jlabopamopnwvie padbomut u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roOHa U JaJbHEHIIEro paBHOMEPHOTO ABM)KEHHUS
IApUKA WIH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IapUKa I0
HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Tejla NPU PABHOYCKOPEHHOM JBMKEHHM IO HAKJIOHHOM
MJIOCKOCTH.
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11.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHU NP PaBHOYCKOPEHHOM JIBIDKEHHH 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THIOTE3BI: €CIM TpPH PABHOYCKOPCHHOM JBW)KCHHHM 0€3 HavaabHOM
CKOPOCTH IIyTH OTHOCSTCA KaK psJi HEYETHBIX YHCENI, TO COOTBETCTBYIOIIHE
POMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHHS OT CHIIBI HOPMAaJbHOTO
JTABJICHUSI.

Onpenenenne kKodhUIMEHTA TPEHUS CKOJBKCHHS.

OnpeneneHue )XECTKOCTU TPY>KUHBI.

Onpenenenre pabOTHl CWIIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHHH Tela IO
TOPU30HTAILHOM MMOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YHOPYTOCTH HpU HOABEME Tpy3a € HCIOJIB30BaHUEM
HETIOBMKHOTO U TOABHYKHOTO OJIOKOB.

M3yueHne 3aKoHA COXPAHEHUS SHEPTUH.

Pa3zpgen 9. Mexannueckue KoJ1e0aHuA U BOJHEIL.

KonebarenpHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWH: TEPHOM, YacTOTa,
aMIMTyna. MarematudecKuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHuwe sHeprum Ipu
KOJIe0aTEIbHOM JIBH>KEHUU.

3aryxarmue konebanus. BeiHyx)aeHHble KojeOanus. Pesonanc. MexaHnueckrue BOJHBI.
CBolicTBa MexaHM4ecKUX BOJIH. [IposiosibHbIE U MOnepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

[EY
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Habmonenune xonebanuil Ten noj 1€HCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.
Habmonenune konebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habumronenne BbIHY X /1€HHBIX KOJ€OaHUI U pe30HaHca.

PacnpocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJIEINN).

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHUYECKHI pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Neproia KojaeOaHni MaTeMaTHYeCKOro MasTHUKA.
Omnpenenenne 4acToThl U Meproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTH MEpUo/ia KoleOaHWH IMOJBENIEHHOT0 K HUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpHOJA KOJEOAHUH MPYKMHHOIO MasiTHUKA OT MacChl
rpys3a.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnbITE, JEMOHCTPHPYIOIIME 3aBUCUMOCTh Iepuoja KoyeOaHud MNPy KMHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.

W3mepeHne yckopeHus cBOOOIHOTO MaJeHHUs.

Pa3nes 10. D1eKTpoMarHuTHoe 10J1e M 3JIEKTPOMATHUTHBIC BOJIHBI.
DJIEKTPOMAarHUTHOE ToJie. DIJIEKTPOMAarHUTHbIE BOJHBL. CBOICTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 35eKTpOMarHuTHBIX BOJIH. VICrionb30BaHME 3JIEKTPOMArHUTHBIX BOJIH [ COTOBOM

CBsI3H.



DJeKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BoTHOBEIE CBOKCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa EKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuwvie padbomwt u onvimol.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIIBHOTO Telle(hoHa.
Pa3znea 11. CBeToBbIe IBJICHUS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHeliHOe pacmpocTpaHEHUE CBETa.
3atmenus Cosnia u JIynsl. Otpaxenue cBera. [lmockoe 3epkaiio. 3akKOH OTpa)KE€HHUsI CBETA.
[Ipenomnienue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHee OTpaKeHUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONITUUECKUX CBETOBOJIAX.
Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckona. ['a3 kak ontudeckas cucreMa. bim3opykocTs U AaibHO30PKOCTb.
Pasnosxxenue 6enoro ceera B ciekTp. OnbiTel HptoToHA. Clio’keHUE CIeKTpaibHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpsimonuHEtHOE pacpoCcTpaHeHHE CBETA.
OTtpaxxeHue cBeTa.
[Tomyuenue n300pa>keHUil B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTruyeckuii CBETOBO/I.
Xox myueil B cobuparoleii TuH3e.
Xop J1ydeil B paccenBarolei JIMH3E.
[Toryuenue n300pakeHU ¢ TOMOILBIO JTUH3.
. [punnun neiictBus ¢oroanmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mopens rnasa.
11. Pa3znoxeHue 6enoro cBera B CIEKTP.
12. [TomyueHnue 6em10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuwie pabomsl u onvimot.
1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHHSI CBETOBOTO JIy4a OT yTJia MajeHusI.
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2. U3yueHue XxapakTepUCTUK N300paK€HUs MPEAMETA B IJIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCMMOCTH yIJia MPEIOMIICHHSI CBETOBOTO JIy4a OT yria MaJeHHs Ha
IPaHULIE «BO31YyX—CTEKIIO».

[Tony4yeHnne n300paxeHni ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI.

Onpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOHN CHUIIBI COOMparoIeit TNH3BI.
OnBITHI O Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

No vk

OnpIThl MO BOCHPUATHIO 1IBETAa MPEIMETOB MNpPU UX HAONIOAEHUM Yepe3 ILIBETOBBIE
(UIBTPBIL.

Pa3znea 12. KBanTtoBble sIBJIEHHUS.

OmnsiThl Pesepdopna n ninanerapHas moaens aroma. Monens atoma bopa. Hcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, OeTa- W ramma-usinydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnas wmonens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpeBpamieHus. llepuon
noJjtypacmnaaa aTOMHBIX sJIep.



SAnepHble peakuyun. 3aKOHbI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOIO YMCENl. DHEPTrus CBSI3U
aToMHBIX siiep. CBsi3b macchl M SHepruu. Peaknuum cuHte3a u geneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

Snepnas snepreruka. JleiicTBUs paAlOaKTUBHBIX U3TyY€HUH Ha KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnekTpsl U3IyYEHUS U MOTIIOIICHHUS.

2. CrnexTpsl pa3IM4HbIX Ta30B.

3. CunekTtp Boaopoaa.

4. HabGnroneHue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3ITyUYECHUH.

Perucrpanus u3mydeHus: NpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1. HaGmoeHue CIUIOIHBIX U JIMHEHYaThIX CIIEKTPOB U3Ty4YEHUs.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY MyTH (1O

doTorpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IToBTOpHTE/NIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IAOIIMKA  MOAYJIb IpEAHAa3HAYeH M CUCTeMaTH3aluu U
0000111eHUs TPEMETHOTO COJIEPKAHMS U ObITA JIEATEIbHOCTH, IPHOOPETEHHOTO NPH U3YUEHUU
BCEro Kypca (PU3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
¢uzuke U1t 00yUaroMXcsl, BBIOPABIINX 3TOT y4€OHBIN MpeaMeET.

[Ipy wu3ydyeHUHM JAHHOIO MOJYJS pEalu3yloTCd M CHCTEMAaTU3UPYIOTCS  BUIbI
NEeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX OOecneuuBaeTcs JOCTHXKEHHE IPEIMETHBIX MU
METaIpeIMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB 00ydeHUs, (POpPMHUpPYETCs €CTECTBEHHOHAYYHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOAOB HCCIECIOBAaHMS SIBICHHHA NPUPOIBl M TEXHHKH,
OBIIQICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS TIOJyYCHHBIC 3HAHHA,
pelaTh 3aJa4u, B TOM YHCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNMAIBHO NEesTeIbHOCTHBIM XapakTep JaHHOTO pasjelia peaau3yercs 3a c4ET Toro,
4yTO 00y4arolnecs BHIMOIHIIOT 33aHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKUE SBIICHUS
B OKpY’Kaloliel Ipupoje U MOBCeIHEBHON )KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEeOBaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIe AJs
MPOBEPKH THITOTE3 U TIOIYUYCHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI HamOoOJee BAKHBIX JOCTIIKEHUH COBPEMEHHBIX TEXHOJIOTHIA,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIEHUS U COXPAHEHHs BCEX U3BECTHBIX BUJIOB SHEPIHH.



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

W3ydyenue Qu3MKu Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs HaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMIPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynbrate wu3yueHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuarorierocst OyyT c(hOpMUPOBaHBI CIEYIOIINE JINYHOCTHBIE PE3YJIbTAaThl B YACTH:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

— MpOSBIICHHE UHTEPECA K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hr3nyeckoi
HayKU;

— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUICKHUX YUEHBIX--(H3HKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHHUHM OOIIECTBEHHO 3HAUYUMBIX M ATHYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

— OCO3HAHHE BAXKHOCTU MOPAJIbHO--3TUYECKUX TPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIIMTAHMSA:

— BOCHPUATHE ICTETHYECKUX KA4eCTB (PM3MYECKON HAyKH: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa IO3HAHWS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOLIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0003HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popMupoBaHus KyJbTYpPbI 310POBbS U IMOIHOHAJIBHOIO 0JIATONIOJIYYMS:

— OCO3HaHME LIEHHOCTHU 0e30macHoro odpasa *XHU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWiI O€30MacHOro IMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, c
ANEKTPUYECKUM U TETIJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBUSIX;

— cpopMUPOBAHHOCTH HaBbIKA pedIeKCHU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKOTo
XK€ MpaBa y Jpyroro 4ejoBeKa;

6) TpynoBOro BocnuTaHus:

— aKTHBHOE y4yacTHe B pEIIeHHM MPaKTHMYECKHX 33/1a4 (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHM3alyy, Tropoja, Kpas) TEXHOJOTMYECKOW U COIMAJIbHON HamnpaBIeHHOCTH,
TPeOYIOMIMX B TOM YHCJI€ U (PU3NIECKUX 3HAHUIA,

— MHTEpeC K NPaKTUYECKOMY U3yUeHHIO MPO(eccHii, CBIA3aHHBIX C (PU3UKOM;

7) IKOIOTHYECKOr0 BOCTIMTAHUSA

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM [Js pelieHus 3ahady B 00JIACTH
OKpYy Karollel cpenbl, MJIAHUPOBAHUS TOCTYIKOB U OLEHKHM MX BO3MOJKHBIX IMOCIEACTBHM
JUISL OKPYKAIOIIEH Cpeibl;

— 0CO3HAHME TII00aHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel X pelIeHus;

8) ajanTannu K N3MEHAIOIMMCH YCJIOBUAM COLMATBHON U NPUPOAHOM Cpebl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIMOJHEHUM HCCIEAOBAaHUM U MPOEKTOB
(bu3nyecKoil HaNpaBIECHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO JEATENBHOCTD;



e — MOTpeOHOCTH, B (POPMUPOBAHWM HOBBIX 3HAHWU, B TOM uucie (HOPMYJIUPOBATH HJIEH,
IIOHATHUA, TUIIOTE3bI O (1)I/I3I/I‘-IGCKI/IX O6’beKTaX U ABJICHUSAX,

® — OCO3HAHHC ,Z[e(bI/II_[I/ITOB COOCTBEHHBIX 3HAHWHM M KOMIIETEHTHOCTEH B 00J1acTH (1)I/I?>I/IKI/I,

® — IUIAHMPOBAHUE CBOETO PA3BUTHUS B MPHOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

¢ — CTPCMIICHUC aHAJIIM3UPOBATH U BBISABJIIATH B3aUMOCBA3U IMIPUPOAHI, O6H.I€CTB3, 1 3KOHOMUKHU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e — OIICHKAa CBOMX JEWCTBUH C YYETOM BIIMSHUSA Ha OKPYKAIOIIYIO CpELy, BO3MOKHBIX

[JI00AIBHBIX TOCIEACTBHM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesymnbrare ocBoeHHs mOporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpazoBanusi y oOydatomerocs OyayT c(hOpMUPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLME TI03HABATENbHBIE YHUBEpCaIbHbIe Yy4eOHbIE JIEHCTBUS, KOMMYHHKATHBHbBIE
yHUBEpCcaJbHbIe yueOHbIC IeUCTBUSA, PETYIATUBHbIC YHUBEPCATIbHbIC yueOHbIC ACHCTBUS.

ITo3HaBaTebHbIE YHUBEPCAJTBHBIC y‘{eﬁﬂble JeHCTBUA

ba3oBble JJornyeckue JefcTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBICHMUIA);
YCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS 7151 00001IeHus
Y CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUsl B pacCMAaTpUBaeMbIX (haKkTax, JaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITh NIPUYMHHO--CJICICTBEHHBIE CBA3M MPU HM3YyUYEHUM (PU3UYECKUX SIBJICHHU U
IIPOLIECCOB, JIelaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M WHJIYKTUBHBIX
YMO3aKIIOYEHUH, BBIABUTaTh TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEJTMUMH;
CaMOCTOSITENIbHO ~ BBIOMpPATh CHocoO pemieHus ydeOHoW (u3nueckod 3agauu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHHUs, BBHIOOpP Hambosee MOIXOISIIETO C
Y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBrbIe ncciaenoBareanLcKue AeiiCTBUSA.

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HMHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECJIOXHBIN
(bU3HYEeCKU HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOTYYCHHYIO B XOJE
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYyITUPOBaTH O00OOIIEHUS ¥  BBIBOABI IO  pe3yibTaraM
MPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh TPEINON0KEHUSI 00 UX Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ nnopmanmeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IOUCKE U OTOOpe
nH(pOpMaLlMU WIK JaHHBIX C yUYETOM IpeAIoKeHHON yueOHOoM pusnueckoit 3a1auu;



aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO PA3TUIHBIX
BUJIOB U (OPM TIPE/ICTABIICHNUS;
CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOopMy NpeAcTaBieHUs HHpoOpMamuu u
WUTIOCTPUPOBATh pelIaeMble 33Ja4d HECIOXXHBIMH CXEMaMH, JHarpaMMaMH, WHON
rpadukoif 1 UX KOMOUMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC y‘leﬁHLIe JelCTBUA:

B XoJe OOCYXIeHHMs Y4eOHOTO Marepuana, pe3yibTaToB JabopaToOpHBIX padboT M
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbBIE Ha PELICHUE 3aa4ul U MOIepKaHue 01aroKenaTeIbHOCTH OOIeHNS;
CONOCTABIATH CBOM CYXACHHUS C CYXICHUSMHM JPYT'MX YYacTHHKOB JHAJIOra,
OOHapYKMBaTh PA3JINUUE U CXOACTBO TO3ZUIIHIA;

BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IMCBbMCHHBIX TCKCTAX,

NyOJMMYHO  TPEACTABIATH  PE3YNbTaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIBITA
(9KCTIEprMEHTa, HCCIICIOBAHUS, IPOCKTA);

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IPY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

MNpUHHUMAThL LCJIU COBMECTHOM ACATCIIbBHOCTHU, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHIKCHUIO: PACIpeNeNisiTh PO, 00CYXKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATH CBOIO 4acTh Pa0OTHI, JOCTHTas KAa4eCTBEHHOTO pe3yJibTaTra IO CBOEMY
HaIpaBJICHHUIO U KOOPAUHHPYA CBOU HeﬁCTBHH C ApyriMHU 4ICHAMU KOMaHAbI,;
OLICHMBAaTh KAayeCTBO CBOEro BKJIaga B OOMMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHUS.

PeryisiTuBHBIC yHMBepcalbHbIe y4eOHbIe AeiicTBUSA

Camoopranusauus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX ISl pELICHUS
(bu3nyeCKuX 3HAHMIA;

OpUEHTUPOBAThCS B PA3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUH (MHIMBUIYaJIbHOE,
NPUHITHE PELLICHUs B TPYIIE, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBATh MIPEAIaraéMble BApUAHTBI PELLICHUN;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBINA HHTEJJIEKT:

JlaBaTh aIeKBaTHYIO OLCHKY CUTYallMM U MpeasaraTh MjiaH e€ H3MEeHEHMUS,

OOBSICHATH TNPUYMHBI JIOCTUXKEHUS (HEJOCTMDXKEHUS) pe3yJbTaToOB JEATENbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJI BBIOJHEHUS (PU3NUIECKOTO
UCCIICIOBAaHUST WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LI€JIH U YCIOBUAM;



CTaBUTh ce0sl HA MECTO APYTOro yeloBeKa B XOJE CIopa WK AUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HAaBaTh CBOE MpaBO Ha OIMMOKY MNpU pEUIeHWH (GHU3UYECKUX 3aJad WId B
YTBEPKICHUSIX Ha HAyYHbIE TEMBI U TAKOE K€ IIPaBO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOydenus B 7 KJjacce ImpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Y 00YHAIOIINUXCS YMEHUI:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
OKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CIUHHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYOIAs cwia, Aedopmanus (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOLIAOIIUECs COCYIbI;

pasnuyath siBieHus (auddys3usi, TEII0BOE ABMKEHHE YACTUILl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUs, B3aUMOJEICTBUE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKpeIUIEHHOW OChbIO BpalleHMs, Iepefada JAaBJeHUs TBEPIbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOc(EepHOe JaBlIeHue, JIaBaHue Tell, IPeBPaLleHUs
MEXaHUUYECKOW SHEPIUN) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JNEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3yUYEHHBIX (PH3UUECKUX SBICHUI B OKPYKAIOIIEM MHUPE, B
TOM 4Yucie (pu3MyuecKue SBICHHS B MPHPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHUKE, BIHUSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHHUE DbIO,
pblYary B Teje YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3a/1ady B yyeOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIpU3HAKHM) (PU3NUECKUX SBICHUI;

OTNMCHIBATh U3yUYEHHBIE CBOMCTBA TE U (PU3NYECKUE SBJICHUS, UCIIONIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YNPYTOCTH, CHUJa TSDKECTH, BEC Tesa, CWila TPEHHs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHWdeckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHHU3MOB, KMHETHYECKasi W MOTEHUHUaJIbHAsl 3HEPIusi), IPU ONMUCAHUM TNPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI HCTIONIb3yEMbIX BEINYMH, X 0003HAYEHUS U €TUHUIIBI
(GU3NUeCKUX BETUYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIIME JAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMM, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BEJIIMYNH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3MYECKHE SBICHHS U MPOLECCH, HCIOJIb3YS
IpaBHJia CIOKEHUsl cuil (BAOJb OJHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHMsS MEXAHWYECKOM OSHEpruu, Ipd OTOM JaBaThb CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BhIPAYKEHHE;

OO0BSACHATh (U3WYECKUE SBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUd MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BIABIATh MPUUYUHHO-



-CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHUX IIAaroB ¢ OMOpPOH Ha
1-2 wu3yueHHBIX CBOiicTBa (U3MYECKUX SBICHUN, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pewatb pacuéTHble 3aaud B 1-2 neHCTBHS, HCHOJIb3Ys 3aKOHbI U (OPMYJIBI,
CBA3bIBalOIlME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajlu3a YCJIOBHUA 3aJadu
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATH (U3NYECKHUE BEIMYMHBI B (HOPMYJIBI U
IPOBOJUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIC JAHHBIC, HEOOXOAWMBIC IJISI PEIICHUS
3aJa4, OLEHUBATh PEATUCTUYHOCTD MOJYYSHHON (hPU3NUECKON BEIMUHHEI,
pacrio3HaBaTh MPOOJIEMbl, KOTOpblE MOXXHO pPELIMTh IMpPU IHOMOIIM (PU3HUECKUX
METOJI0B, B OIMCAHUM MCCIEAOBAHUS BBIJACIATH IPOBEPAEMOE IIPEIIOI0KEHNE
(rumore3y), pa3auyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yJbTaT, HaXOIUTh
OLIMOKH B XOJI€ OIbITA, JI€NaTh BBIBOABI I10 €T0 pe3yibTaram;

IPOBOJUTH OMBITHI MO0 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIH (PU3UYECKHX CBOWCTB
Tes:  (OPMYJIMPOBATH IPOBEPSIEMbIE NPEINONI0KEHUsA, COOUPATh YCTAHOBKY U3
IPEJI0KEHHOTO0 000PYJ0BAHHUS, 3aIIUCHIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOIBL;
BBIIOJHATh NPSIMbIE U3MEPEHMSI PACCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CUJIbl U
TEMIIEpaTypbl C HCIOJIB30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3AMHUCHIBATH
NOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0CONIOTHOM MOTrPEIHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PABHOMEPHO JIBUXKYIIETOCS
TeJla OT BPEMEHU JBMKEHMsI Tela, CHJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW TEl ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAIn
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTOCTH OT YAJUHEHUS MPY>KUHBI, BBITAJIKHUBAIOIIEH
CHIIbl 0T 00bEMa TNOrpyKEHHOM YacTW Tela M OT IUIOTHOCTU OJKUAKOCTH, €&
HE3aBUCHUMOCTHU OT IUIOTHOCTU Tesa, OT IJIyOWHBI, Ha KOTOPYIO MOIPY>KEHO TeJoO,
yCIIOBUHM IJIaBaHUS TeJ, YCIOBUHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTb B
IUTAHUPOBAaHUM y4€OHOrO HCCIIEOBaHMUs, COOMpaTh YCTAaHOBKY M  BBIIOJIHATH
U3MEpEeHus, cienys MpeIoKeHHOMY IIIaHy, (PUMKCHPOBaTh pe3yJIbTaThl MOJy4YeHHON
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHJIE MPEUIOKEHHBIX TaOaull M TpaduKoB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBaHMS;

IPOBOAMTH KOCBEHHBbIE M3MEpPEHUS (PU3NYECKHX BEJIWYMH (IJIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPJAOrOo Tela, CWIA TPEHUsI CKOJBXKEHHS, JaBJIEHHE BO3/AyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLIAs Ha MOTPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl HpPeasIoKEHHON
MHCTPYKIMU: IPU BBIMOJIHEHUH U3MEPEHHI cOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE UICKOMOM BEIMYUHBI;

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIMBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, phlyar, MOABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha WX OMNMCAHHA (B TOM 4MCIE: TMOAMMUIHUKU, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUM MpPecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,



apeoMeTp), MCIIONB3Ysl 3HAHUS O CBOMCTBAaX (PM3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
¢dusznyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOMUTh HMHPOPMAIIMIO O MpHUMEpax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHWA B TOBCEAHCBHOW KW3HU IS OOECTCUeHUs
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHUS 370pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXaroIleH Cpeae;

OCYIICCTBIISITh OTOOp HWCTOYHUKOB HHGpopManuu B VHTEpHETE B COOTBETCTBUU C
3aJIaHHBIM TIOUCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOIIUXCSI 3HAHUH U MyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIICISTh HHPOPMAITUIO, KOTOPAs SIBISICTCS TPOTHBOPEYHBON
WM MOKET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIOMYJIAPHYIO JIUTEPATYPY
bu3nyecKoro cojaep)KaHus, CIpPaBOUYHBIE MaTepualbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE IMMCHMEHHBIC M YCTHBIC COOOIIECHUS HA OCHOBE 2—3
HUCTOYHUKOB MHPOPMAIUN (PU3UIECKOTO CONEPIKAHUS, B TOM YHCIIE MyOJIMIHO JeNIaTh
KpaTKue COOOIICHHSI O pe3ybTaTax MPOEKTOB WM YUeOHBIX UCCIIEIOBAaHUI, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYCHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COTPOBOXAATh BBICTYIIJICHUE TTPE3CHTALIUCH;

IIPH BBIITOJIHEHUU yUEOHBIX IMPOCKTOB M MCCIEAOBAHUN paclpeaeiisaTh 00S3aHHOCTH B
TPYIIIE B COOTBETCTBHUH C MOCTABJICHHBIMU 3a/1a4aMU, CJICAUTH 32 BBHITIOJIHEHUEM TUTaHA
JNEHCTBUI, aNeKBAaTHO OICHUBATH COOCTBCHHBIH BKJIAQJ B JCATCILHOCTH TPYIIIIBI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOIIHX.

K xonuy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxaTb chOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Teia,
HACBILICHHBIA M HEHACBIIIEHHBIN Map, BIAKHOCTh BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSISA
DHEPrus, TEIJIOBOM ABUTaTENb, JIEMEHTAPHBIN AIEKTPUUECKUN 3apsll, dJIEKTPUIECKOe
1I0JI€, NMPOBOJHUKU W JMIJIEKTPUKH, INOCTOSHHBIA JJIEKTPUUYECKHN TOK, MAarHUTHOE
1oJIE;

pasznuyath SBJIEHUS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEeIIOBOE
paBHOBECHE, CMauMBaHHE, KallWUIAPHbIE SBJICHMS, UCHApEHUEe, KOHJEHCcallus,
IUIaBJIEHUE, KpucTaym3anuss  (OTBepJeBaHue), KUIIEHUEe,  Terlonepenaya
(TEerIONpOBOJHOCTb, KOHBEKILIMSA, H3Iyu€HHE), JIEKTpHU3alus Tej, B3auMoJeicTBue
3aps0B, ACUCTBHS IJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJIS Ha MPOBOAHHUK C TOKOM, 3JIEKTpOMarHuTHas
UHAYKIMS) 10 ONHMCAHHI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyUYCHHBIX (PU3HMUECKUX SIBICHUH B OKPYXKAIOLEM MHUpE, B
TOM 4uucie (U3NYECKHe SBICHUS B IPHPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUISIPHBIE SIBJIEHUST B TPUPOAE, KpHUCTaLuIbl B mpupone, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHera,



JJIEKTPUUYECKUE SIBIEHUS B aTMmoc(epe, dIIEKTPUYECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpel( MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emiie, MOJISIPHOE CHSIHUE, IIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3YYECHHBIE CBOMCTBA Tel U (PU3MUECKHUE SBJIECHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS OHHEPrus, KOJIMYECTBO TEIUIOTHI, YJEJIbHAs
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€ibHAas TEIUIOTa IUIABJICHUS, YJEJbHAs TEIJIoTa
napooOpa3oBaHus, yAeIbHAs TEIUIOTa CTOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEJIbHAS BIAXKHOCTb BO3JyXa, JIEKTPUUYECKHH
3apsil, CHUJa TOKa, OJJIEKTPUUYECKOE HANpsDKEHUE, CONPOTUBIIEHUE IPOBOJHMKA,
YAEIbHOE COIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTb 3JEKTPUUECKOI0 TOKA), IPU
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIb3YyEMBIX BEIUYUH,
0003HaueHMsI ¥ €IUHUIBI GU3NYECKUX BEJINYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILNE
JAHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYrMMH BEIMYMHAMHU, CTPOUTh Ipaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS U IPOLECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpUH CTPOEHMs BEIIECTBA,
OPUHLMII CYNEPHO3UIMM TMoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiza, 3akoH Oma jans ydacTka nemnu, 3akoH JDxoyns—/IeHua, 3akoH coxpaHeHus
SHEpPruy, NMpU 3TOM JaBaTh CJIOBECHYI (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyauui [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
NPUYHHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHWE M3 1—2 JIOTHYECKUX IIaroB ¢
oropoif Ha 1-2 U3yuyeHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, GU3NUECKUX 3aKOHOB WU
3aKOHOMEpPHOCTEH;

pemarh pacy€THble 3agaud B 2-3 JEMCTBUS, MCHOIb3Ys 3aKOHbI M (HOPMYJIbI,
CBs3bIBaroIlMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JJISl PELICHUs 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIs €€ pellleHus], IPOBOIUThH PACUETHI U
CpaBHUBATh MOJIy4€HHOE 3HauUeHUe (PU3NUECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pEUIMTh IMPH MOMOIIM (PU3UYECKHX
METOJIOB,  MCIIONb3Yysl ~ ONMCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  NPOBEPSIEMOE
IPEJIOJIOKEHNE, OLIEHWBATh MPaBWJIBHOCTh MOPSAKAa IPOBEACHHS HCCIEA0BaHUSA,
JIeJ1aTh BBIBOJIBI;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Ten (KanwUIspHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3[dyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCAa OCTHIBAHUS U HarPEBAHUS IIPU U3IYyUYEHUNU OT LIBETA
u3Iydaomeil (Mmoriomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATypbl JKUIKOCTH U IUIOMIAgu €€ TOBEpXHOCTH, OJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiiOB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YyaJIM3aIUsl MATHUTHBIX I0JIEH TOCTOSHHBIX MarHUTOB, JEMCTBUS MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (OopMyJIupoBaTh NPOBEpPSEMBIE TPEANOIOKEHUs, COOUpaTh



YCTAaHOBKY M3 IPEUIOKEHHOIO0  00OpYyAOBaHMs, OIUCBHIBaTh XOJ OIbITa U
(dbopMyIHpOBaTH BHIBOAKI;

BBIIOJHATh NPSMbIE U3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIbHOW BIAQXXKHOCTH BO3/yXa,
CHJIBI TOKA, HANpPSDKEHUS C MHCIIOJIIb30BAHMEM aHAJIOIOBBIX IPUOOPOB M JIAaTYMKOB
(Gu3n4ecKux BEIMYUH, CPAaBHUBATh pPE3yJbTaThl H3MEPEHUH ¢ y4E€TOM 3aJaHHOM
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOW (PM3NYECKON BEIMUYMHBI OT IPYroil ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHUBIIEHHS MPOBOAHUKA OT
€ro JUIMHBI, IUIOIIAJU NONEPEUYHOI0 CEYEHUs U YJEJIBHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJIHMKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA IPOBOJIHUKE,
UCCJICIOBAaHUE I10CIIE0BATEIbHOIO U MAapaJljIeIbHOTO COEJUHEHUH IPOBOJHHUKOB):
IUITAHUPOBATh HCCIE0BaHUE, COOUPATh YCTAHOBKY M BBIIOJHATH U3MEPEHMs, CIeays
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTAThl MOJYYCHHOH 3aBHCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 pPE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE W3MEpEHUs (U3UUECKUX BEIMUYUH (yJesIbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE MIPOBOJHUKA, pPa0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, CcoOMpaTh HSKCIEPUMEHTAIbHYI0O YCTAHOBKY, Cleys
IPEI0KEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

coOuoaTh TpaBWia TEXHUKH Oe30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € OMOpOM HAa MX ONMCAHMS (B TOM 4YMCIIE: CHCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHa, aMIIepMETP, BOJBTMETP, CUETUYMK AIIEKTPUUYECKOU
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HAarpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIaTENb
MOCTOSTHHOTO TOKAa), HWCHOJB3ysl 3HAHUS O CBOMCTBAaX (DM3MYECKHX SBICHUH U
HeoO0XxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUYECKHUE YCTPOMCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
CXeMaM M CXEMaTHYHBbIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErOo CrOpaHUs, 3JEKTPOCKOI, PeocTar), COCTaBIATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCJIEN0BATEIbHBIM U NapauIeIbHbIM COCIUHEHUEM
AIIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX Lenei;
OPUBOJIUTH MpPUMEPHl (HAXOAUTh HMHPOpPMAMI0 O MpHUMepax) MPaKTHYECKOIO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30MacHOCTH TpU OOpalleHHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIleH Cpeae;

OCYHIECTBIISATh MOUCK HHpopManuu (usnueckoro coziepxkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M MYTEM CpaBHEHHUS JOIMOJHUTEIbHBIX HCTOYHUKOB
BBIIETATh MHGPOpPMAUIO, KOTOpasl SBISIETCS NPOTUBOPEUMBON MM MOMKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHITIOJIHEHUH YUeOHBIX 33aJjaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPY
(GU3NUECKOro Co/Aep)KaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer,



BIIaZIeTh NpHEMAMU KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus HHGOPMAIMH W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000Ias
UH(OpPMAIIMIO M3 HECKOJIBKMX HCTOYHUKOB (DU3UYECKOTO COACPIKAHWS, B TOM YHCIIC
NyOMMYHO  TPEACTABIATH  PE3yJbTaThl  NPOEKTHOW WM HCCIIEIOBATENbCKON
JeATEIILHOCTH, IPU 3TOM TPaMOTHO HCIIOJIB30BAaTh W3YUYCHHBIN MOHSATUHHBIA ammapar
Kypca (PU3UKH, COMPOBOXKIATH BHICTYILICHHE IPE3CHTAIINCH;

IpPU  BBINOJIHCHUU YYEOHBIX TPOCKTOB M HCCICIOBAHUHA (U3MUSCKHX MPOIIECCOB
pacnpesenaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBHU C IOCTABJICHHBIMU 3a/Ia4aMH,
CIICINTh 32 BBIIOJHECHHEM IUIaHA JCHCTBHH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIH BKJIAJ B  JAEATENBHOCTh  TPYMNIBL,  BHICTPAaUBATh
KOMMYHUKaTHBHOE B3aMO/ICHCTBUE, TIPOSBIISSI TOTOBHOCTH pa3perarb KOH(IUKTHL.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pPe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

UCIIOJIB30BaTh IOHSATHUS: CHCTEMa OTCUY€Ta, MaTepualbHas TOYKa, TPACKTOpUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBWKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IIEPErpy3KH, LEHTP
TSKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPJOrO Tela, paBHOBECHE,
MEXaHWYECKHEe KojiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK M  YyJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAJIbHO30PKOCTh, CIIEKTPbl HUCIIyCKaHWs M IOIVIOIIEHUus, anbda-, Oera- U ramma-
W3JIy4€HUs, U30TOIBL, TCpHas YJHEPreTHUKA;

pasznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHHE, CBOOOIHOE MaJeHUE TeJl, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAKTHUBHOE JIBU)KCHHUE,
KoyiebaTenbHOe JBIKEHUE (3aTyXalollue W BBIHYXKJCHHBIC KOJICOAHWs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTPaKCHUE 3ByKa, MPIMOJIMHEHHOE PpaCIpPOCTPAHECHHUE,
OTpa)KEHUE U NPEIOMIIEHHUE CBETA, IIOJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJIbHBIX I[BETOB, MIHMCIIEPCUS CBETa,
€CTECTBEHHAs] PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEMYATOr0 CIEKTpa W3JIy4EHUs)
[0 ONHCAaHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX
JaHHOE (pr3HYecKoe SIBICHUE;

pacro3HaBaTh IPOSBICHUE U3YUEHHBIX (U3NYECKUX SIBICHUN B OKpYyXKarolieM Mupe (B
TOM 4Hcie (PU3HUECKUE SIBICHUS B IPUPOJIE: MPHINBBI U OTJIMBBI, JABH)KEHUE IJIaHET
ConHeyHOM cuCTeMBl, PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMIIETPICCHUE, CEHMCMUYECKHME BOJIHBI, LyHAMH, 3XO, ILBETa Tell,
ONTHYECKHE SBJICHUSA B  IMPUpPOJAE, OUOJOTHMYEecKoe  JeicTBUE  BUAMMOTO,
yIbTPadUOIETOBOTO M PEHTIC€HOBCKOTO H3IY4YEHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢$oH, KOCMHYECKHME JIy4d, paAHUOAKTUBHOE MW3JIyYEHHE TMPUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paiiOaKTUBHBIX M3IYYEHHI Ha OpraHu3M 4YejoBeKa), IPU 3TOM MEePEBOIUTH
NPAaKTUYECKYIO 3aJauy B Yy4eOHYIO, BBIIEIATH CYIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3nUecKuX SBICHUIA;

OTMCHIBATh U3yUYEHHbIE CBOMCTBA TET U (PU3NYECKUE SBJICHUS, UCIIONIB3Ys (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSsSE U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JBH)KEHUU,
YCKOpPEHHUE, MEPEMEIEHNE, TyTh, YIVIOBAsl CKOPOCTh, CHJa TPEHHUs, CHJAa YIPYTOCTH,



CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Teja, UMITYJIbC Tela, UMITYJIbC
CHJIBI, MEXaHHUYECKasi paboTa U MOILTHOCTh, MOTEHIIHAIbHAS SHEPTHs TeNa, MOIHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIMAJIbHASL SHEPIUs CKAaTOW NPYKUHbI, KHHETUYECKast
SHEprus, IOJHAas MEXaHWYecKas SHEeprus, Mepuo] W 4YacToTa KoJeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, [1OKa3aTelb IPEIOMIICHUS
Cpezbl), IPU ONHCAHUM TPABHIILHO TPAKTOBATh (DU3MUYECKHH CMBICT HCIOJIB3YEMBIX
BEJIMYMH, OOO3HAYECHUS M €IUHUIBI (DU3MUECKUX BEIMYMH, HAXOAUTH (HOpMyIIbI,
CBSI3bIBAIOIME JAHHYIO (U3MYECKYH BEIMYUHY C JPYTMMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3yYEHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHUNH;

XapaKTepu30BaTh CBOICTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs PHEPIMM, 3aKOH BCEMHUPHOI'O TITOTEHMsSI, MPUHLUI CYNEPHO3ULUN CHUII,
IPUHLINII OTHOCUTENBbHOCTH ["anues, 3akoHsl HploTOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOro 4YHMCElI TMpU SAACPHBIX peakUusX, MpU HTOM JaBaTb CIOBECHYIO
(GopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMATUUYECKOE BbIPAXKEHHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyalUl  IpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUUYHUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOi Ha 2—
3 u3yuyeHHBIX CBOMCTBA (U3UYECKUX SABJICHUM, (UIUUYECKUX 3aKOHOB HIH
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIE 3aJ1a4M (OIMUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMI), UCTIOIb3YsI
3aKOHBl M (HOpMyJibl, CBsI3bIBarOLIME (PU3UYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIIOBUSL 3a/ladyd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATh HEJOCTAIOLIUE WU
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC ISl PEHICHUS,
OPOBOJIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOXKHO pEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIIOJb3Yysl ~ ONMCAaHWE  MCCIENOBAaHUSA,  BBIIEIATH  NPOBEPSIEMOE
MPENIOJIOKEHNE, OILIEHWBATh IPABUWJIBHOCTh MOPSAKAa IPOBEACHUS HCCIEA0BaHUSA,
JIeJIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOAEHUN U OIIBITOB;

IPOBOJUTH OMNBITHI [0 HAOIIOJEHUIO (PU3MUECKUX SBICHUN WIH (PU3NYECKHX CBOWCTB
Ten (M3y4eHne BTOpOro 3akoHa HplOTOHA, 3aKOHAa COXPAHEHHUs YHEPrUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil MpyXMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTHU MPYKUHBI U
HE3aBUCHMOCTb OT aMILTUTY/]Ibl MaJIbIX KOJ€OAHUH, MPSIMOIMHEHHOE pacpOCTpaHEHNE
CBETa, DPa3JIoKeHHE OeIoro cBeTa B CHEKTP, U3yY€HHE CBOICTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHMsl MpeaMmera B coOMparoliel JIMH3E,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHs): CAMOCTOSTEIHHO
coOMpaTh YCTAHOBKY M3 HU30BITOUHOTO Habopa 000pyA0BaHUs, OMUCHIBATH X0 ONbITa U
€ro pe3yJbTaThl, POPMYIUPOBATH BHIBOIBI,

IPOBOAUTh HPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX HM3MEPEHUMN, ONpenenss cpeaHee
3HaYeHHe u3MepsaeMoil BelUYUHBI ((POKYCHOE pacCTOsIHHME COOUparoie JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3mMepeHust (M3MEpUTENILHOTO TpUbopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCHOJIb30BAHHUEM
OpSAMBIX H3MEpPeHUH (3aBUCUMOCTh MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM



JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, IHepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaXEHHUS CBETa OT yrja MaJeHus u
yria MpeoMIICHHs OT yIJia MajeHus1): TUIAaHUPOBAaTh MCCIIE0BAHUE, CAMOCTOSTEILHO
coOupaTh YCTaHOBKY, (HUKCUPOBAaTh pe3yJbTaTbl IOJIY4YEHHOW 3aBHCUMOCTH
(Gu3nyecKkux BEIMYMH B BHJE TAOMUL U rpadUKOB, JAeIaTh BBIBOJBI 110 pe3yJbTaTaM
UCCIICIOBAHMS,

NPOBOJIUTH KOCBEHHBIC H3MEpEHHUS (HU3UUYECKUX BEIUYMH (CpemHsisi CKOPOCTh U
YCKOpEHHE Tejia MIPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOJHOTO MaCHHUS,
KECTKOCTh NPYKUHBI, KOXPPUIUHUEHT TPEHHsI CKOJBKEHUS, MeXaHHueckass pabdora u
MOIIHOCTb, 4YacToTa M MepHoA KoneOaHUH MaTeMaTHYecKOoro MU IpPYKUHHOIO
MasTHUKOB, ONTHYECKash CWIa COOMpAloOmeld JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOIHATH
U3MEpEeHus, cleqys NPeasIoKEHHON MHCTPYKIHMH, BBIYMCIATh 3HAYCHHE BEJIWYMHBI U
aHAJM3UPOBaTh IIOJIyYEHHBIE pe3yJbTaTbl C Y4E€TOM 3aJaHHOH IMOIPEIHOCTH
U3MEPEHU;

coOmoaTh TpaBWia TEXHUKH Oe30macHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKW M3YYCHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TEJIO, TOYCUHBIM HMCTOYHUK CBETA, Jyd, TOHKAs JIMH3A,
TUTaHETapHAast MOJIENIb aTOMA, HyKJIOHHAst MOJIEJIb aTOMHOTO SIAPa;

XapaKTepu30oBaTh MPUHLUIBI JAEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOHCTB C OMOPOW HA UX OMHCAHUS (B TOM YHUCIIE: CIUAOMETP, JATIUKH MTOJIOKEHHS,
pacCTOsHUS M YCKOPEHHMsI, PAKeTa, 3X0JIOT, OUKHU, IIEPUCKOII, (poToannapaT, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), uCHOdb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCTIOJIB30BAaTh CXEMBl U CXEMaTHYHBIC PUCYHKH M3YYCHHBIX TEXHHYECKHUX YCTPOWCTB,
WU3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHYECKHUX TPOIECCOB MPHU PEUICHUH y4eOHO--
NPAaKTUYECKUX 3ajlay, ONTUYECKUE CXEMBbI JJIs1 MOCTPOCHUS M300paXKeHUH B IIIOCKOM
3epKaiie U coouparolei JIuH3e;

IPUBOJIUTH MpUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpHUMEpax) MPaKTHUECKOTO
UCMOJIb30BaHUSl (PU3MUECKUX 3HAHUH B TIOBCEJHEBHOW KM3HM A oOecredeHus
0e30macHOCTH TpU OOpalleHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHS 3JIOpOBbSI M COOJNIOJIEHUS HOPM OKOJIOTUYECKOTO TIIOBEICHUS B
OKpYXKaroIlIeH Cpeae;

OCYILECTBIIATh MOMCK HHPOpManuu (uzndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3allpoCc, HAXOAUTh IIyTH OIpeIeIeHus
JIOCTOBEPHOCTH TOJY4YeHHOW MH(pOpMAlMM Ha OCHOBE HWMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIILHBIX UCTOYHUKOB;

UCTIOJIB30BAaTh MIPH BBHITIOJHEHUU YUEOHBIX 33JJaHUI HayYHO--TIOMYJISIPHYIO JIATEPATYPY
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl ceth HHTepHer,
BJIAJIETh NMPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpazoBaHHs WHGOpPMAIUU W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHbBIE COOOIIEHHUSI Ha OCHOBE MH(pOpMaIuu
U3 HECKOJBKUX MCTOYHHKOB (HU3MUYECKOTO COJAEp)KaHMs, MyOJMYHO MpPEICTaBIsATh



pE3yJIbTaThl POCKTHOW WM HCCIENI0BATEIIBCKON NEATENBHOCTH, IIPH 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YUYCHHBIM TMOHATUHHBIA amnmapar W3ydaeMoro pasjena (u3uku u
COIIPOBOXKJATh BBICTYIUICHHWE MpPE3CHTAle ¢ Y4ETOM OCOOEHHOCTEH ayauTopun
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHME

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Konrpoububle IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEro MUpa
bu6mmorexka [IOK
11 o - 2
MISHIE - Hayka O fipupone https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBI METO/T TTIO3HAHUS 2 1 bubmmorexa LIOK
' Y A https://m.edsoo0.ru/7f416194
Hroro mo pazneny 6
Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBU>XeHUE U B3aUMOJICHICTBUE YACTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHbIe COCTOSIHUSI BEIIECTBA 2 htP:DSJ,I:I;I/?T:.eeKdaSﬁ).rU 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
3.1 Mexanuveckoe IBHXCHHE 3 bubnmoreka [JOK



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

https://m.edso0.ru/7f416194

3.2 " 4 bu6mmoreka [IOK
' HEPIUE, MACea, IDIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cua. Bt cin 14 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3znen 4. /laBiienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB
41 Masnenue. Ilepenaya naBineHus TBEPABIMUA 3 bubnnorexa [HOK
' TeJIaMH, )KUAKOCTIMU U ra3aMu https://m.edso0.ru/7f416194
4.2 JlaBIIeHHE )KUIKOCTH 5 Bubmmorexa LIOK
' A https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOC(epHOE AaBIICHie 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE MKUAKOCTH U Ta3a Ha NOTPYKEHHOE 7 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGora 1 MOIIHOCTB. JHEpPrus
bubmuorexa [JOK
o1 Paora u MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 I1
> POCTRIC MEXAHAIMHL > https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
>3 Mexaireckas SHepris 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TerioBblie IBJICHUSA
bu6mmorexa [IOK
1.1 C i 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECEht https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nes 2. DiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
51 DNeKTpUUYeCKHe 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 hgpsj,l:l;ll(r);l?si.ru 17f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 4
SRR https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM nudgpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. Mexannueckue siBJICHUA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
12 B i 20 1 3
SAMMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue KoJae0aHusl M BOJHbI
bu6mmoreka [JOK
2.1 M 0 7 3
CXATITICCKHE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
HWroro no pazneny 6



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

Pa3gen 4. CBeToBbI€ AABJICHUSA

41 3ako acIpocTpaHe cBeTa 6 2 bubmmorexa [TOK
. HBI PACIIPOCTPAHEHUSI CBET
pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4, P 2
3 a3JIoXeHue 0eIoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3znea 5. KBanToBble sIBJIEHUA
5.1 Hcnyckanue 1 mOriaoleHue CBETa aTOMOM 4 1 bubmorexa HOK
' y m https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
° CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 7 1 1
>3 AACPHEIE peakttii https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
[ToBTOpeHUe 1 06001IEHNE COTEPKAHUS bubnmnoreka [JOK
6.1 9 2
Kypca Gu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchbl

®usnka — HayKa O IPUPOJE.
SIBneHns npupobl

Ddusznueckue sBICHUS

®uznyeckue BEINYMHBI U UX
U3MepeHue

Ilepsuunviit uncmpykmasic no
oxpane mpyoa Ha padouem mecme.
Ypox-uccneooeanue "Hzmepenue
memnepamypbot npu ROMOUU
HCUOKOCMHO20 mepmomempa u
oamuuka memnepamyput"’

Metoapl HAyYHOTO TTO3HAHMUS.
Onucanne PU3NIECKuX SBICHUM C
MMOMOUIBIO MOJENEH

Ilepsuunsvtit uncmpykmasic no
oxpane mpyoa Ha padouem mecme.
Ypok-uccneoosanue "Ilposepxa
2unomessl: 0Ai1bHOCHb NOIEMA
wapuka, nyuweHHo2o
20puU30HmManbHo, mem 601buLe, Yem
0o1vue evicoma nycka'’

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMbITHI,

7 JTOKa3bIBAIOIINE TUCKPETHOE Bubmorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIeCTBa
8 JIBr>KeHHE YacTHUIl BEIeCTBa bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ilepsuunvlii uncmpykmasic no
oxpane mpyoa Ha pabouem mecme.
9 Ypox-uccneooeanue «Onvimeut no
HAO100€eHUI0 MEeNni06020
pacuiupenus 2a3o6»
10 ArperaTHble COCTOSIHHSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTosHu# Boanl. O000IIEHHE 10 bu6mmoreka [IOK
pazneny «IlepBoHavyanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEILIECTBA
MexaHn4eckoe JBHKEHUE.
12 PaBHomepHOE I/IiepaBHOMepHOG Brbmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
TBUKCHHE
bu6mmoreka [IOK
13 Ciopoets. Eurmitst ciopocti https://m.eds00.ru/ff0a079c
14 Pacuer nyTu u BpeMeHu IBUKEHUS bubamorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — mepa bubnnorexka [JOK
UHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
IIimoTHOCTE BemecTBa. Pacuer BuGmorexa LIOK
16 Macchl 1 00beMa TeJa Mo ero

IIJIOTHOCTHU

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

17

18

Ilepeuunstit uncmpyKkmasyic no
oxpane mpyoa Ha padouem mecme.
Jlabopamopnan paboma
«Onpeodenenue niomuocmu
meépoozo menay»

Pemrenue 3agad mo reme
"[TnotHOCTE BemecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0al23c

19

20

Cuna xak XxapakTepuCTHKa
B3auMoJieiicTBus Ten. Cuna
ynpyroctd. 3akon ['yka

Ilepsuunviit uncmpykmasic no
oxpane mpyoa Ha pabouem mecme.
Jlabopamopnan padoma
«H3yuenue 3agucumocmu
pacmsaxcenus (Oeghopmayuu)
RPYHCUHBL OM RPUTLONHCEHHOU
cunvly

21

22

23

SIBnenune Tarorenus. Cuna TSHKECTH

CBsi3b MEXly CUIION TSKECTH U
maccoii Tena. Bec tena. Pemnenne
3a1a4y o teme "Cuna tsoxkecta"”

Cuna TshKecTH Ha APYTux IJIaHeTax.

duznueckue XapaKTCPUCTUKU
IIJI1aHCT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

bubmuorexa [JOK
https://m.edsoo.ru/ff0al1502

24

N3mepenne cuit. JluHamomeTp

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HeBecomocTh

bubmuoreka [JOK



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

https://m.edsoo.ru/ff0al778

26

27

CIi0’)keHHe ABYX CHJI, HAPABICHHBIX
10 OJTHOM MPSIMOM.
PaBHO€elicTBYIOIIIAsA CHIT

Penrenue 3amad mo reme
"PaBHOelicTBYIOIIAs CHIT"

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

28

Cuna tpenus u e€ Buapl. TpeHue B
NPUPOJIE U TEXHUKE

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

29

Ilepsuunvtii uncmpykmasic no
oxpane mpyoa Ha padouem mecme.
Jlabopamopnan padoma
«H3yuenue 3aeucumocmu cunvl
MPEHUA CKOJIbHCEHUS O CUTIbL
oaenenusn u xapaxkmepa
conpukacauuxcs
noeepxnocmeii»

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

30

Pemenue 3agau Ha onpeneneHne
PABHOJIEUCTBYIOIIEH CUIIBI

31

Pemenne 3amau mo remaM: «Bec
tenay, «I'paduueckoe nzo0paxeHne
cuy, «CHITbI»,
«PaBHOAEHCTBYIOIIAS CHIDY

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

32

KonTpoapHas paboTta o Temam:
«MexaHn4JecKoe IBIIKEHUEY,
«Macca, IIIOTHOCTEY, «Bec Temay,
«I"paduueckoe n300paxeHue cui,
«CHIbn



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Hasnenne. CriocoObl yMEHbIICHUS U

bubmuorexa [JOK

33 YBEIIUYEHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
BJICHHE Ta3a. 3aBUCUMOCTh
34 I[I[;BJJII:HH: r:;: oiaOGEéM: i bubmiorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua naBiieHUs TBEPABIMH
35 Tenl;len )I(IfIII[KOCT}IMI/I u i)j?.aMH. bubmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
3akon [lackans
aBJICHUEC B )KUJKOCTH U Ta3e
36 fLBBaHHOG I[Cf/ifTBI/IGM CUJIBI , bubmorexa [IOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3amgau no reme «/laBnenue bubnuorexa [JOK
B JKUIKOCTH U rase. 3axoH [Tackansa» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 Coobuwatomecss cocy st https://m.edsoo.ru/ff0a2970
39 I'mapaBnnueckuii nmpecc bubmorexa IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKUJIKOCTHBIM HacoC
ATMocdepa 3emMiu U IPUIHUHBI €€ bubnnoreka [JOK
41
CYIIIECTBOBAHMSI https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHoe bubnuorexa [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMmochepHoro bubnnoreka [JOK
nasnenns. OnsiT Toppuuerm https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTBH aTMOC(HEPHOTO bubnmoreka [JOK

JaBJICHUS OT BBICOTHI HAJl YPOBHEM

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Mopst

45

46

bapometp-anepoua. Armocdeproe
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX

Pentenue 3amau mo teme "
AtmocdepHoe naBieHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

47

JlelicTBUE )KUJIKOCTH U ra3a HA
MOrPY’KEHHOE B HUX TEJO.
ApxumenoBa cuiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

48

Ilepeuunsiit uncmpykmasic no
oxpane mpyoa Ha padouem mecme.
Jlabopamopnan padoma
«Onpedenenue epimankugaiouiei
cuil, Oelicmeyruiell Ha meno,
nozpyscennoe 6 HcuoKocmy»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

50

Ilepguunstii uncmpykmasyic no
oxpane mpyoa Ha padouem mecme.
Jlabopamopnas paooma no meme

«Hccneoosanue 3aeucumocmu geca

mena 6 600e om o6véma
ROZPYHCEHHOIL 8 HCUOKOCHLL YaCmU
mena»

[1naBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3a96

51

Ilepsuunvtii uncmpykmasic no
oxpane mpyoa Ha padouem mecme.
Jlabopamopnan paooma
""Koncmpyuposanue apeomempa



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

U KOHCMPYupoganue 100Ku u
onpedenenue eé
2py3onoovémuocmu'"

52

Pemenne 3amaq mo Temam:
«I1naBanue cynos.
BosznyxomnaBanuey, «JlaBienue
TBEPABIX TEJ, )KUIAKOCTEH U ra30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

54

55

KonTtponpsHast pabora o Teme
«JlaBneHue TBEpABIX TEI,
JKUJAKOCTEN U Ta30B)

Mexanuueckasi pabora

MomHocTts. EquHuiier MoniHocT

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

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

56

Ilepsuunvtii uncmpykmasic no
oxpane mpyoa Ha padouem mecme.
Ypox-uccneooeanue "Pacuém
MOwHOCmU, PA36U6AEMOU NPU
noovéme no necmuuye"’

57

58

IIpocteie MexaHu3MBbl. Ppruar.
PaBHOBecue cuit Ha ppryare

Poviuazu 6 mexnuke, ovimy u
npupooe. Ilepeuunviii
UHCIMPYKMAXdC O 0Xpane mpyoa Ha
paoouem mecme. Jlabopamopnasn
paooma «Hccnedosanue ycnoeuii
pasHnogecus poluazay

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau 1o reme «Y CJIOBUSA
PaBHOBECHS phIUaray

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

60

Koappuyuenm nonesznozo oeiicmeusn
mexanuszma. Ilepsuunotii
UHCIMDPYKMAiC N0 0XpaHe mpyoa Ha
paodouem mecme. Jlabopamopnasn
paooma «Hzmepenue KII/] naknonnoii
njaocKocmuy

0.5

61

62

63

Pemenne 3amau no reme "Paborta,
MortHocTh, KIT/"

MexaHuueckasi 3Heprusi.
Kunernueckast 1 noTeHIMaIbHAS
SHEprus

3aKOH COXpaHEHMsI MEXaHUYECKON
JHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

65

Ilepeuunstii uncmpykmasic no
oxpane mpyoa Ha padouem mecme.
Ypoxk-3xkcnepumenm no meme
"Ixcnepumenmanvhnoe
onpeoenenue u3mMeHeHus
KUHemu4yecKkou u NOMeHyUanbHOou
IHepeuU npu CKamvleaHuu mena no
HAaKI0HHOU naockocmu'’

KonTpomnpHas pabota mo Teme
«PaboTa 1 MOIIHOCTH. DHEPTH»

66

PesepsHslit ypok. Pabora ¢
TEKCTaMU II0 TeMe "MexaHndeckoe
nBHKeHne"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

P i . Pab
€3CpBHLIN ypOK. PaboTa ¢ bubmuoreka [JOK

o TeKCTaMH 10 Teme " /lapiietie . https://m.edsoo.ru/ff0a4ffe

TBEPABIX TEJ, )KUAKOCTEH U ra3oB"

PesepHblii ypok. Pabora c
68 Tekcramu 1o teme "Pabora. 1

MomHoctb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08 3 12

HIpugpmom evidenenvt ypoku, nposooumsie ¢ ooopyoosanuem « Touxka Pocmay (6ecripoBOJHONM MYyJIBTUIATIHK, TATINK a0COTIOTHOTO
JABJICHUS, JATYUK TEMIIEPATYPhI, TaTIUK MATHUTHOTO TOJISA, JATUYMK HAMIPSDKEHUS, JATYUK CUITBI TOKA, ociiiuiorpad).



https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
u/n Tema ypoka Beero Kourpoububle IIpakTHyeckue wayenus o0pasoBaTe/bHbIE
padoTbI padoThbI pecypcbl
OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN bubnuorexa [JOK
1 1
TEOPUHU M UX OIBITHBIC https://m.edso0.ru/ff0a5256
HOJTBEPKICHUS
2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
Moaenu TBEpAOTO, KUJIKOTO U
3 ra3:o6pa3HOI;I([) COCTOHII{[HIZ 1 bubmorexa IOK
https://m.edsoo.ru/ff0a540e
BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0
4 COCTOSTHUH BEILIECTBA HA OCHOBE 1
HOJIOKEHUH MOJIEKYJIISIPHO-
KUHETHUYECKOU TeOpUn
5 Kpucrannnueckue u amopgHsbie 1 bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KanWIISIPHOCTD. 1 bubmuoreka [IOK
[ToBepXHOCTHOE HATSHKECHHE https://m.edsoo.ru/ff0a5530
7 TemioBoe paclIupeHHe U cxaTtue 1 bubamorexa IOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TeMneparypsl 1
CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS



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

YaCTHI]

9 Baytpennss sueprusi. CriocoObl bubmuorexa [JOK
U3MCHEHHsSI BHYTPEHHEH SHEPIUu https://m.edsoo.ru/ff0a5c60

10 Bupl Teronepenaun bubmmorexa [JOK

https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe
WCIIOJIb30BAHHE TEIJIOBBIX CBOMCTB bubnuorexa [JOK

11
BEIIIECTB ¥ MATEPHAIIOB B LIEJSAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KommaecTBo TemnoTel. Y nenbHas bu6mmoreka [IOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHHe TEII0BOr0O OanaHca.

13 T(I:HJ'IOO6M6H U TEIJIOBOE Bubmiorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
Ilepsuunsviit uncmpykmasyic no
oxpane mpyoa Ha pabouem mecme.

14 Jlabopamopnaa paboma bubnuoreka [IOK
"Hccnedosanue senenus https://m.edsoo.ru/ff0a6a98
mennooodmena npu cmeutueanuu
X07100H011 u 20opayeii 60061""

Pacuer konu4ecTBa TEIIIOTHI,

15 HEOOXOUMOTO JIJIsl HATPEBAHUS
TeJa U BBIICTSIEMOTO UM MIPH
OXJIKICHUU
Ilepeuunstii uncmpykmasic no Butmorexa LIOK

16 oxpane mpyoa Ha padouem mecme.

Jlabopamopuasa paboma

https://m.edsoo.ru/ff0abbb0



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

"Onpeodenenue yoenvHoi
mennoemkocmu geuiecmea’

DHeprus TomMBa. Y ieiabHas

bubmuoreka [JOK

17 TEIJIOTa CrOpaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue 1 oTBEpACBaHUC

18 KPUCTAJUTHYECKUX "P;iln. VnenbHas bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEIJI0Ta IJIaBICHHS
Ilepeuunviit uncmpykmasyic no
oxpane mpyoa Ha pabouem mecme.

19 Jltfﬁopamlo’;)naﬂ ptféoma bubmmorexa LIOK
., . https://m.edsoo.ru/ff0a72fe

Onpeoenenue yoenvHoi

meniomol naae1eHus ivoa'

20 [TapooOpa3oBaHre U KOHICHCAITUS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas TemioTa
mapooOpa30BaHMs U KOHJICHCAITHH.

21 BaEHCHf/IOCTL TeMnepaTyJ;m ’ Brbmiorexa LIOK

https://m.edsoo.ru/ff0a786¢

KHUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
Bnaxnocts Bo3nyxa. Jlaboparopnas

99 pabora "Onpenenenne bubnuotexa [JOK
OTHOCHUTEIILHOM BIIAYKHOCTH https://m.edsoo.ru/ff0a7628
BO3/IyXa"

93 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa

24 [IpuHIMIBEL PaOOTHI TETLIOBBIX

neurareneif. [lapoBast TypOuHa.



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

JlBurarens BHyTPEHHETO CTOPAHMS

25

26

KIIJI TenoBoro aBurarers.
TennoBkle ABUTaTEIIN M 3aIIUTa
OKPYXaroIIel Cpeabl

3aK0H COXpaHEHUS U TIPEBPAILICHUS
SHEPTHH B TETUIOBBIX MpoOIleccax

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

27

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe ""TennoBbie SIBICHUS.
N3meHenune arperaTHbIX COCTOSTHHI
BerecTna"

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

28

KonTtponpsHast pabora o Teme
"TerutoBble ABIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHUM BelecTna"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

31

DnekTpuzanus Tei. JIBa pona
IEKTPUICCKUX 3aPsIOB

Ilepsuunviit uncmpykmasic no
oxpane mpyoa Ha pabouem mecme.
Ypox-uccneoosanue
"Inexkmpuzayus men uHoyKuuel u
npu conpuxkocrnogenuu'"

B3aumonelicTBue 3apsKEHHBIX TEIL.
3akoH Kysnona

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE MOJIE.
HanpsxeHHOCTh 3JIEKTPUYECKOTO
nons. [IpuHumn cynepno3uuuun
ANEKTPUYECKHUX TOJEN

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkTpruueckux 3apsiioB.



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

OnemeHTapHbIN 3apsag. CTpoeHue
aToma

34 [IpoBOgHMKY U THUANEKTPUKH. 3aKOH bubmumoreka [IOK
COXpaHEHHs AIICKTPUIECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1ay Ha npUMEHEHUE bu6mmoreka [IOK
CBOWCTB 3JICKTPUYECKHX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKHUNA TOK, YCIOBHUS €r0
36 cymecI;BOBaHHﬂ. I/ICT(})IIIHI/IKI/I bubmorexa [JOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlecTBHS 2IEKTPUUECKOT0 TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
Ilepsuunviit uncmpykmasyic no
oxpane mpyoa Ha pabouem mecme.
38 Ypok-ucciaenopanue " JleiictBue 1
JIEKTPUYECKOr0 MOoJisi Ha
NMPOBOAHUKH U AUIIEKTPUKH"
39 DJIEKTPUUYECKHI TOK B METaJIIaX, bubnunoreka [JOK
JKUAKOCTAX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas merb 1 e€
COCTaBHBIE YaCTH
Cuna moka. Ilepeuunviii
UHCIMPYKMAXMC O 0Xpane mpyoa Ha
41 pa60u’:‘;4 Mecme. ﬂagopamozj:um 0.5 bubmmorexa LIOK
https://m.edsoo.ru/ff0a8bd6
paooma "Hzmepenue u
pezyauposanue cuivt moxka'
42 dnexkmpuueckoe nanpsaicenue. 05 bubnmuorexa [JOK

Bonvmmemp. Ilepeuunsiii

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

UHCIMPYKMAdC O 0Xpane mpyoa Ha
paoouem mecme. Jlabopamopnas
paooma "Hzmepenue u
pezynuposanue nanpaxycenusn'

43

ConpoTuBieHHE IPOBOJHUKA.
VY nenpHO€E CONPOTUBIICHUE
BEILIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0aa738

44

Ilepsuunvtii uncmpykmasic no
oxpane mpyoa Ha padouem mecme.
Jlabopamopnan padoma
"3aeucumocmsp IneKmMpuUecKozo
CONPOMuUBIEHUA NPOBOOHUKA OM
€20 0J1uHbL, NI0UA0U NONEPeYHO20
ceuenusn u mamepuana'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa738

45

3aBHCUMOCTh CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
ydacTka Lenu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aad4a

46

47

Ilepsuunvtii uncmpykmasic no
oxpane mpyoa Ha padouem mecme.
Jlabopamopnan paooma
""Hccneoosanue 3agucumocmu
CUbl MOKA, UOYULe20 uepes
pe3ucmop, om conpomueienus
pe3ucmopa u HanpaA}CeHus Ha
pezucmope"”’

HOCJ’IG}IOB&TGJ’ILHOG " MapaJljICIbHOC
COCAMHCHUA MTPOBOAHHUKOB

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa04e

48

Ilepsuunvlii uncmpykmasic no

bu6mmoreka [IOK



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

oxpane mpyoa Ha padouem mecme.
Jlabopamopnan paboma
"IIposepka npasuna cioxcenus
Hanpax)cenuii npu
nocneooeamenbHOM COeOUHEHUU
08yx pezucmopos"’

Ilepeuunviit uncmpykmasyic no
oxpane mpyoa Ha pabouem mecme.
Jlabopamopnan paboma

https://m.edsoo.ru/ff0aaa58

bubmuorexa [JOK

49 "IIposepka npasuia 011 cuibl https://m.edsoo.ru/ff0aadle
moKa npu napanienbHom
coeounenuu pe3ucmopos’’
Pemenue 3a1ay Ha IpuMeHEeHHE
50 3aKOHA OMaHI[J'I}I pamfanoro bubmorexa LIOK
https://m.edsoo.ru/ffOaaf8a
COETMHEHUS IPOBOIHUKOB
Pa6ota u MomHOCTh
51 BHGKTpI/I‘leCKI:FO TOKa. 3aKOH bubmorexa IOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
Ilepsuunvtii uncmpykmasic no
oxpane mpyoa Ha padouem mecme.
59 Jlabopamopnan paooma bubmuotexa [JOK
"Onpeodenenue pabomesl u https://m.edsoo.ru/ff0ab3e0
MOWHOCMU IJIEKMPUUECKO20
moka"
DJIEKTPUYECKHUE LENH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubnnoreka [JOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660



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

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUECKHUE 3aPsJIbl.

54 3apsoKeHHBIC Tela U UX bubmmorexa LIOK
. . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUS. [ToCTOSHHBINM
3NIEKTPUYECKUM TOK"
KonTtponpHas pabora o Teme
"DneKTpUUeCcKue 3apsbl.
55 3ap;1>1<ell){HHe Tena Hpni bubmmorexa LIOK
. . https://m.edsoo.ru/ff0abea8
B3auMOIecTBUS. [ToCTOSSHHBIN
SJIEKTPUYECKUM TOK"
56 [TocTosTHHBIC MATHUTHI, KX
B3aUMOJICHCTBUE
Ilepeuunstii uncmpykmasic no
57 oxpane mpyoa Ha padouem mecme. 1 bubnuotexa [JOK
Ypok-uccneoosanue "Hzyuenue https://m.edsoo.ru/ff0ac3d0
nozei nOCMOAHHBIX MAZHUmMos'"’
MarunurtHoe noje. MarHuTHO€E Tojie
58 3eMIIM U ero 3Ha4YeHue JUIs KA3HU bubmorexa [JOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OnpIT DpcTeaa. MarHuTHoe mose
59 Z-)JICKTpI/II‘){eCKI([)FO ToKa MaruuTtHoe bubamorexa IOK
https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
Ilpumenenue 3n1eKmpomazHumos 6
mexnuxke. Ilepeuunsiii
50 UHCMPYKMAMC NO 0Xpane mpyoa Ha 05 bubnmoreka [JOK

paodouem mecme. Jlabopamopuasn
paooma "H3zyuenue oeiicmeus
MAZHUMHO20 NONA HA RPOBOOHUK C

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

moxkom"’

61

62

Inekmpoosuzamesb nOCMOAHHO20
moka. Ucnonv3oseanue
71eKmpooguzameieil 6
mMexXHUYecKux ycmpoiucmeax u Ha
mpancnopme. Ilepeuunoiii
UHCIMPYKMAXdC O 0XpaHe mpyoa Ha
paoouem mecme. Jlabopamopnasn
paooma "Koucmpyuposanue u
uszyyenue padomul
1ekmpoosuzamenn’’

OmnbiThl Papajes. 3aKoH
3IEKTPOMArHUTHON MHYKITUH.
IIpaBuio Jlenua

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

Dnektporereparop. CrocoOs
MOJIYyUYCHUA 3J'I€KTpI/I‘~I€CKOI7f
SHEPTUu. DNEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

64

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUUECKUE U
MarHuTHBIC SIBJICHUS"

65

66

KonTponbhas pabota no teme
"DNeKTpUYeCKue U MAarHUTHBIE
SABIEHUS"

PesepBHslit ypok. Padora ¢
TeKcTaMmu 110 TeMe "TennoBrle
sBJjeHus"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ach14

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



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PesepBHblit ypok. Pabora c

67 TekcTtamu 110 TemMe "I1ocTosSHHBIN 1 bubmmorexa [IOK
— https://m.edsoo.ru/ff0acdc6
IIEKTPUYCCKUN TOK
PesepBHblii ypok. Pabora c
68 TEKCTaMHM 110 TeMe "MarHuTHbIe 1
SIBJICHUS"
OBILIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME

HIpugpmom evidenenvt ypoku, nposooumsie ¢ ooopyoosanuem « Touka Pocmay (6ecripoBOJHOM MyJIbTUIATUUK, JATUUK aOCOTIOTHOTO

JaBJICHUS, AATYHUK TEMIICPATYPhI, JATUUK MAariHuTHOTO ITOJIA, JaTYUK HAIIPAKCHHA, JATUUK CHUJIbBI TOKaA, ocunﬂnorpa(b).



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrpoibusie IIpakrnyeckue oOpa3zoBaTe/IbHbIE
n/n Bceero H3yYCHUsS
padoThI padoThI pecypchl

1 MexaHnuyeckoe JBUKEHHE. 1
MarepuanbHas TOUYKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO JBUKECHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 bubnnorexa [HOK
JIBHYKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIHHEeHOE

4 nBikeHne. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh

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

6 PaBHOYCKOPEHHOTO JIBM)KCHUS. 1
I'padux ckopocTH
Ilepsuunvtii uncmpykmasic no
oxpane mpyoa Ha padbouem mecme

5 Jlabopamopnan paooma 1 1 bubmuorexa [JOK
"Onpeodenenue yckopenus mena https://m.edsoo.ru/ff0adb18
npu pasHoyCcKOPEHHOM OBUNCEHUU
no HaK1oOHHOU naockocmu'"

8 CBob6onHoe nagenue tei. OnbIThl 1

Iamnnes



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

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [lepuon u yacrora

bu6mmoreka [IOK

o obparmienus. JInneiHas u yriaoBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE
1 ITepssiii 3akoH HetoToHA. BekTop bubmuorexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnoreka [JOK
PaBHozelCTBYOIIAS CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnorexa [HOK
Cyrneprno3unus Cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproToHA https://m.edsoo.ru/ffO0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akon 'yka https://m.eds;f).ru/fanecaZ
16 Pemenne 3amau nmo teme «Cuna
YIPYTOCTH
Ilepsuunviit uncmpykmasyic no
o | e e et s
«Onpedenenue scecmrocmu https://m.edsoo.ru/ffOaee28
RPYHCUHBL)
bubmuoreka [JOK
18 Cuna Tpetis https://m.eds;f).ru/fanf?SS
19 Pemenue 3agau no reme «Cuia bubmuoreka [JOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnas pabota bubnuorexa [JOK



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

"Onpenenenne kodpduimeHta
TPEHHUS CKOJIbKEeHUS"

https://m.edsoo.ru/ff0af8be

Pemenue 3aga4d mo reme "3aK0OHBI

bubmuoreka [JOK

2 HB}OTOI;Ia' Cina ynpyroeti. Citiia https://m.edsoo.ru/ff0afb8e
TpeHUs
Cwta TSDKeCTH Y 3aKOH BCEMHUPHOTO

22 TSATOTEHUS. Y CKOPEHHE CBO60§HOFO bubmorexa HOK

https://m.edsoo.ru/ff0af044
najeHus
Ilepsuunviit uncmpykmasic no
oxpane mpyoa Ha padouem mecme

93 Ypok-kongpepenyusn "/[euscenue
mei 60Kpyz 2pasumauuoHHO20
uenmpa (Conuneunasn cucmema).

T'anakmuku'"
Pemenue 3amgau no reme "Cuna
24 TSDKECTH U 3§KOH BCEMHUPHOT'O Bubmiorexa LIOK
N https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IlepBasg kocMHUUECKast CKOPOCTb. bubnuoreka [IOK
HeBecomocTh 1 ieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOW TOUKH.

26 AGCOIIOTHO TBEPAOE TEIO. bubnnorexka [HOK
PaBHOBecue TBEpIOTO TEA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHON OCBIO BpalllcHUs

27 MowmenT cuisbl. LienTp TsoxecTn

28 Pemenue 3agau no reme "MomeHT bubmuorexa [JOK
cuiel. Llentp tsoxectn"” https://m.edsoo.ru/ff0b02b4

29 [ToaroToBKa K KOHTPOJIBHOM paboTe bubnuorexa [JOK



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

o Teme "MexaHnYeCKOe IBUKEHUE.

Bs3aumogeiictBue Ten"

https://m.edsoo.ru/ff0b0408

30

31

32

KonTtponbHast pabora o Teme
"MexaHN4YeCKOe ABUKEHIE.
Bsaumonetictsue ten"

Nmnynbe Tena. UMnynbe cubl.
3aKOH COXpaHEHUsl UMITYJIbCa.
VYipyroe u Heynpyroe
B3aWMO/ICHCTBUE

Pemenue 3amau nmo teme "3akoH
COXpaHEeHUs UMIyJjnca"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb06ec

bubmuorexa [JOK
https://m.edsoo.ru/ff0b07fa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b096¢

33

Ilepsuunvtii uncmpykmasic no
oxpane mpyoa Ha padouem mecme
Ypox-xkongpepenyusa ""Peakmuenoe
oguoicenue ¢ npupooe u mexnuke'

34

Mexannueckasi paboTa U MOIIIHOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84

35

36

37

PaGora cuibl TsKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHUS

Ilepsuunsviit uncmpykmasic no
oxpane mpyoa Ha padouem mecme
Jlabopamopuasa paboma
«Onpeoenenue padomul cunvl
mpeHUus npu paeHOMeEpPHOM
oguiIceHuu mena no
20pU30HMANLHOU NOGEPXHOCIU)

CBsi3b 3HEPTUH U PaOOTHI.

bubmuorexa [JOK
https://m.edsoo.ru/ff0b0db8



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

IToreHunanbHas s3HEprus

38

39

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUu

3aKoH COXpaHCHUSA DHCPIUu B
MCXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

40

Ilepeuunsvtit uncmpykmasyic no
oxpane mpyoa Ha pabouem mecme
Jlabopamopuasa paboma «H3yuenue
3AKOHA COXPAHEHUA IHEPZUL)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b12fe

41

42

43

KonebarenpHo€E ABUXKEHUE U €TO
XapaKTepI/ICTI/IKI/I

3aryxaromiue KoueoaHusl.
BrinyxaeHHbIe KoneOaHus.
Pe3onanc

MareMaTH4eCcKuil U NPy KUHHBIN
MasiTHUKA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

44

Ilepsuunstii uncmpykmasic no
oxpane mpyoa Ha pabouem mecme
Ypox-uccneoosanue «3asucumocmo
nepuooa Konedanuii om
AHCECMKOCMU NPYIHCUHBL U MACCDHL
2py3a»

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

45

IIpeBpalienue 3Hepruu npu
MEXaHMUYECKUX KOJIeOaHUsAX

46

Ilepsuunvtii uncmpykmasic no
oxpane mpyoa Ha padbouem mecme
Jlabopamopnan paboma

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



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

«Onpedenenue uacmomul u
nepuooa Konedanuil nPYIHCUHHO20
MAAMHUKA»

47

Ilepeuunsvtit uncmpykmasyic no
oxpane mpyoa Ha padouem mecme
Jlabopamopuasa paooma «Ilposepka
He3a6UCUMOCIU NEPUOOa
Koniebanuil zpy3a, n008euteHHo20 K
HUmMuU, Om Maccwl 2py3a»

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

48

Mexaunueckue BoaHbl. CBOWCTBA
MEXaHM4ECKUX BOJH. [IpogosibHbIE 1
MOTEePEYHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

50

51

52

Ypoxk-kordpepenuus "MexaHudeckne
BOJIHBI B TBEPAOM TEIIE.
CelicMuueckue BOIHBI"

3Byk. Pacnipoctpanenue u
OTpakeHHE 3ByKa

Ilepsuunsviit uncmpykmasic no
oxpane mpyoa Ha padouem mecme
Ypox-uccneooeanue "Habnrwoenue
3a6UCUMOCIU 6bICOMBL 36YKA OM
yacmomut"

I'pomMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

54

VYpoxk-koHpepenuus "YabTpa3Byk u
uH(ppa3ByK B IPUPOJIe U TEXHUKE"

[ToaroroBka K KOHTPOJILHOU paboTe

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

bubmuoreka [JOK



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

110 TeMe "3aKOHbI COXPAHEHHUS.

Mexannueckue KojieOaHusI U BOJIHBI'

https://m.edsoo.ru/ff0b25f0

55

56

57

KonTtponbHast pabora o Teme
"3aKOHBI COXpAHEHUS.

Mexanuueckue Kojie0aHusa U BOJIHBL"

:‘)J'IGKTpOMaFHI/ITHOC II0JIC.
SJIGKTpOMaFHI/ITHbIe BOJIHBI

CBolicTBa QJICKTPOMAarduTHBLIX BOJH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

58

Ypok-koupepenmus "llkara
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue 3M€KTPOMarHUTHBIX
BOJIH JJISI COTOBOM CBSI3U"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ilepsuunvtii uncmpykmasic no
oxpane mpyoa Ha pabouem mecme
Ypoxk-uccneoosanue "H3zyuenue
C60ICME I1IEKMPOMAZHUNHBIX 60JIH
¢ ROMOULLIO MOOUTbHO20
menegona’

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6¢c

60

Pemenue 3agau Ha onpeneneHne
YaCTOTHI U JUTMHBI
3JIEKTPOMArHUTHON BOJHBI

61

62

DNeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTts cBeTta. BonHoBbIE
CBOIICTBA CBETA

Hcrounuku ceera. [Ipsmonunennoe
pacnpocTpaHEHHE CBeTa. 3aTMEHUs
Connua u JlyHsl

bubnmoreka [JOK
https://m.edsoo.ru/ff0b31d0

bubnmoreka [JOK
https://m.edsoo.ru/ff0b3658



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

3aKOH OTpa)KeHUs CBeTa. 3epKaia.

63 Pemenue 3amay Ha npuMeHEHNE bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHa OTpPa)KEHUsI CBETa
[Ipenomiienue cera. 3akoH bubnmoreka [JOK
64
IPEIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpaKeHHE
cBera. Mcnonp30BaHUE ITOJIHOTO bubmuorexa [JOK
65
BHYTPEHHETO OTPAKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTHUYECKUX CBETOBOJIAX
Ilepsuunviit uncmpykmasyic no
oxpane mpyoa Ha padouem mecme
Jlabopamopnan paboma
66 "Hccnedosanue 3a6Ucumocmu yena
npenoMiaeHUsn C6emo6ozo iyua om
y2na nadenus na zpanuye "'6030yx-
cmekno""
VYpok-koHpepeHuus
"Hcnonb30BaHne MOIHOTO
67 BHYTPEHHET0 OTPa)KEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"
bu6mmorexa [IOK
68 Jluna3el. OnTHdecKas Cuiia JIMH3BI https://m.edsoo.ru/fob3f2c
69 [Toctpoenue nzobpakeHui B IMH3aX bubamorexa IOK
https://m.edsoo.ru/ff0b444a
70 Ilepsuunstii uncmpykmasic no bubnuorexa [JOK

oxpane mpyoa Ha pabouem mecme

https://m.edsoo.ru/ff0b4206



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

Jlabopamopuasa paboma
"Onpeoenenue hoxycrnozo
paccmoaHua u ONMU4ecKoll Cuibl
coouparouieii nunzol"”’

71

Ypoxk-kordpeperuus "OntTuaeckue
JMH30BbIe TPUOOpH"

bubmuoreka [JOK
https://m.edsoo.ru/ffOcOa7e

72

73

['ma3 kak onTuyeckas cucreMa.
3penue

Ypok-kondepenus "JlepexTs
3penus. Kak coxpanutsb 3peHue"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4684

74

Pasnoxenue 6emoro cBeTa B CHEKTD.

Onsbitel Herorona. Cnoxenue
CIEKTpaJIbHBIX 1[BETOB. /lucnepcus
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc0f4c

75

76

77

Ilepsuunvtii uncmpykmasic no
oxpane mpyoa Ha pabouem mecme
Jlabopamopuasa paooma ""Onvimut
no pasznodicenuio 6e1020 ceema 6
CneKmp u 60CRPUAMUIO UGEma
npeomemoe npu ux HadI00eHuu
uepe3 yeemoeswie hunvmpuot"’

Ilepeuunwtii uncmpykmasic no
oxpane mpyoa Ha padouem mecme
Ypok-npakmuxkym ""Boanoevie
ceolicmea ceéema: oucnepcus,
unmepghepenyun u ougppaxyua'’

OmneiTel Pe3epdopa u mranerapHas

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cOe2a

bu6mmoreka [IOK



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

MOACIb aToMa

https://m.edsoo.ru/ff0c12a8

[Tocrynatel bopa. Monenb atoma

8 bopa
1 | atowon Ko, Tomearats bimorera LLOK
https://m.edsoo.ru/ff0cl144c
CHEKTPBI
80 Ypok-npaktukym "HaGmronenue bubnuorexa [JOK
CIEKTPOB HCIyCKaHHS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmmoreia LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
HyknonHast Moziesb https://m.edsoo.ru/ffOc18ac
83 PannoakTtuBHBIE IpEBpaLCHUS. bubnnoreka [JOK
W3oTonst https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo teme: bu6mmoreka [IOK
"PanmoakTHBHbIC IpeBpaIieHus " https://m.edsoo.ru/ff0clb4a
85 ITepuon nomypacnana
Ypok-koH(pepeHus
86 "Ppaz[HoaKT(iBI;Im: U3ITyYeHUS B bubmorexa [JOK
| https://m.edsoo.ru/ff0c2126
pHUpoJie, MEIUIINHE, TEXHUKE
S nepHble peakiu. 3aKOHBI
87 cfx;)aHeHEﬂ 3a11;ﬂz1030r0 " bubmmorexa LIOK
https://m.edso0.ru/ff0c1c58
MacCOBOTO YHCEI
88 DHeprusi CBSI3u aTOMHBIX SIED. bubnmoreka [JOK
CBsI3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amau no teme "SAnepHeie

peakiuu"



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

90

Peakuuu cunTe3a u eneHus saep.
Nctounuku sueprun CosHIa v 3BE311

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-konpepenmus "Anepuas
sHepreTuka. JlencTBus
paZMOaKTUBHBIX U3TYYCHUH HA
JKUBbIE OpraHU3MbI"

92

93

94

95

96

97

[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI.
KBanrtoBeie siBneHus"

KonTponbhas pabota no Teme
"DJIeKTPOMarHuTHOE MOJIE.
DIIeKTPOMArHUTHBIE BOJIHBI.
KBanToBsie sBIeHUS"

Ilepsuunsviit uncmpykmasic no
oxpane mpyoa Ha padouem mecme
Iloemopenue, 060o6uenue.
Jlabopamopnusie pabomot no Kypcy
"B3aumooeiicmeue men'"

[ToBTropenue, 06001eHue. Perenne
pacUeTHBIX M KaYeCTBEHHBIX 33J1a4
o teme "TernoBsle nMporeccs”
[ToBTropenue, 06001eHue. Perenne
pacUeTHBIX M KaYeCTBEHHBIX 33J1a4
no Teme "KIIJ] TenmoBbIx
aBurartenei”

[ToBTOpenue, 0600IeHNE. Permenune

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2a22

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

pacyeTHBIX U KaU€CTBEHHBIX 3a]1a4
o Teme "KIIJ] anexrpoyctaHoBOK"

https://m.edsoo.ru/ff0c2b30

Ilepeuunsvtit uncmpykmasyic no
oxpane mpyoa Ha padouem mecme

bubmuorexa [JOK
98 11 , 0000 . 1 1
oomopertie, 0bobienie https://m.edsoo.ru/ff0c2c52
Jlabopamopuwie pabomsl no Kypcy
""Ceemoevie aenenusn'
o l'ioiT(;pean, c;60§gzm;e. Pa6ora ¢ . BuGmiorexa LIOK
TEKCTaMH TI0 TeM KOHBI
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
100 | nororams mynewe Komssanmn | 1 bimorera LIOK
. https://m.edsoo.ru/ff0c2e82
BOJTHBI
IT .P
o | e oot e |
\ https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6061menue. Padota ¢
102 TekcTamu 1o Teme "KBaHTOBas U 1
sanepHas gpusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 3 97

[TPOT'PAMME

HlIpugpmom evioenenwvt ypoxu, nposooumste c ooopyoosanuem « Touka Pocmay (6ecipoBOTHON MyJTbTUIATYUK, JATIUK aOCOTIOTHOTO

JAaBJICHUS, JATYHUK TECMIICPATYPhI, JATUUK MArHUTHOTO ITOJIA, JaTYUK HAIIPAKCHHUA, JATUUK CHUJIBI TOKA, OCLHUJIIIOT pa(b



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










