MHHHUCTEPCTBO MPOCBEINIEHUS POCCUMCKOM ®EJEPAIIIN
MunucrepcTBo 00pa3oBanusi U Hayku PT

HUcnonnurebHbIA KOMUTET TIOISYHMHCKOr0 MYHHIUNIAABHOTO paiiona PT

MBOY Bbananasinuckas OO [OKYMEHT MOAMVCAH
SNEKTPOHHOM MOAMMCHIO

CepTudukat: 00DE14735EA3DIBDCF741B7F043F4C435E
Bnapeneu: XyauH KOcyn Pawuaosny
DeictBuTeneH: ¢ 12.01.2024 go 06.04.2025

PACCMOTPEHO COI'JTACOBAHO [MPUHATO YTBEPXIEHO
Pyxosogurens HIMO 3am nupekropa mo YBP Hporokon JupexTop mKounsl
[I€Aarorn4ecKoro
€CTECTBCHHO-
cosera Nel ot
MaTeMaTU4YeCcKOro ITUKIa
3a66aposa I.H. «29» aBrycra Xysun I0.P.
IIpotokon nencosera Nel ot 2023 1. [Ipuxa3z 145 ot «29» 08 2023
Tumep6acsa ®.P. «28» 08 2023 r. T.
ITpotoxon Nel ot «28» 08
2023 1.
PABOYASA ITPOI'PAMMA

(ID 1685177)

yueOHoro npeamera «®@u3uka. bazoBblil ypoBeHb)

JU1s1 oOyvaromuxcst 7-9 KiaccoB

Bbananaeim 2023



MNOACHUTEJBHASA 3AIINCKA

IIporpaMmma 1o ¢u3uke Ha YPOBHE OCHOBHOI'O 00IEro o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 0O0pa30BaTEIbHOW MNPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM (heaepanpHOil pabodeit mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Pu3ukay.

CopepxxaHve mnporpamMmbl 1O (PU3MKE HaIpaBlIeHO Ha (opMHpOBaHHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYaroIIMXCS M OpPraHU3alUI0 U3Yy4EHUs
¢u3MKn Ha JAEATETPHOCTHON OCHOBe. B mporpamme mo (Qu3uke y4YHTHIBAIOTCA
BO3MOYKHOCTH y4yeOHoOro mnpenmera B peanusanuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHUsI, a TAKXKE
MEXIPEAMETHBIE CBA3M E€CTECTBEHHOHAYYHBIX YY€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o gu3rke ycTaHaBIMBAET paclpenesieHue yueOHOro MaTepuana
1o rogam oOyudeHus (IO KijaccaM), MpeiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOTO COAEPKAHMS WU
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJaromMXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa C LEIbIO OKAa3aHHUS METOJUYECKOM
MOMOILM YYUTENIO B CO3/IJaHUU paboyeil MporpaMMebl 0 yueOHOMY MPEAMETY.

®u3nKa ABISIETCS CUCTEMOOOPA3YIOIIUM /JI1 €CTECTBEHHOHAYYHBIX YU4EOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U (HHU3UUECKOM
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAay4YHYI KapTUHYy  MHpa,
IpefoCTaBiseT HauOoJsiee SICHble o00pa3lbl MNPUMEHEHHs HAyyHOTO METona
MO3HAHUS, TO €CTh CIIOCO0A MOIYYeHUs! JOCTOBEPHBIX 3HAHHUM O MUDE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIETro
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHMU €CTECTBEHHOHAYYHON TI'PaMOTHOCTH HU
MHTepeca K HayKe y 00yJarounxcs.

N3yuenne ¢u3mkn Ha 0a30BOM ypOBHE TIpeArojiaraeT OBJaJCHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAYYHO OOBSICHSITH SIBJICHUS;

e OIEHUBATH U NOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIEAOBAHMUS;

e UHTEPNPETHPOBATH  JAaHHBIE W  HCIOJIB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA AJIs OJTyYEHUS BHIBOIOB.

lenn wu3ydeHus (QU3MKM Ha YPOBHE OCHOBHOTO oOHIEro 00pa3oBaHUs
ompenenensl B Konuenuuu mnpenogaBaHus ydeOHoro mnpenmera «dusuka» B
oOpa3oBaTenpHBIX oOpranu3zanuax Poccuiickoit ®enepanuu, peanu3yrommx
OCHOBHBIE 00111€00pa30BaTeIbHbIE NPOTPaMMBbl, YTBEPKAEHHONW pELICHUEM



Komnernn MunucreperBa npoceiennst Poccuiickoii @enepanuu (IpoTOKO OT 3
nexadpst 2019 r. Ne [1K4BH).
e usyyeHus (PU3UKU:

npuoOpeTeHue HMHTEpeca W CTPEeMIICHUS OOy4alomMXCsi K HayqYHOMY
U3yYEHHUIO TPUPOABI, PA3BUTHUE HMX HWHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
¢opMHupoBaHHEe HAYYHOT'O MHPOBO33PEHUSI KaK pe3ysbTaTa H3y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;
dbopMupoOBaHrE TPEICTABICHUA O POy (U3MKHU IS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHII;

pa3BUTHE  MPEICTAaBIECHUA O  BO3MOXHBIX  cdepax  Oynymieu
npo(hecCHOHATIBHON J1eATENbHOCTH, CBSI3aHHOM C (PM3MKOM, MOArOTOBKA K
JanbHeNeMy 0OOy4eHHUIO B 3TOM HalpaBJICHUHU.

JlocTiwkeHrne 3THX Ieliel MmporpaMMbl 1O (U3WMKEe Ha yYPOBHE OCHOBHOTO
o0111ero oOpazoBaHusl 00ECIICYNBACTCS PEIICHUEM CIEAYIONUX 3a4aY:

npuoOpeTeHrue 3HaHWUM O JUCKPETHOM CTPOCHHMHM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETECHUE YMEHUIN OMUCHIBATh U OOBACHATH (DU3UUYECKHUE SIBJICHUS C
WCITOJIb30BAHUEM TTOTYICHHBIX 3HAHHM;

OCBOCHHME METOJOB PEIICHHWS TMPOCTEHINNX pacy€THBIX 3a1a4 C
UCITIOJIb30BAaHUEM buznIecKux MOJIeTIEH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIIOTHATE OIBITHI,
JabopaTtopHble  pabOThl M AKCIEPUMEHTANIbHBIC HCCJICJAOBaHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ MH(popMaImen (HU3NIECKOTO COIEPIKAHMS,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUIX (DU3UKH, aHATIU3 U
KPUTHYECKOE OLICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu podecCUOHATBHON ACATEILHOCTH, CBI3aHHBIMU
c (GUBMKON, W COBPEMEHHBIMH TEXHOJOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha wuzyuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETro

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B §
kiacce — 68 uacoB (2 yaca B Henenmo), B 9 kiacce — 102 gaca (3 yaca B Heneio).

[Ipennaraemslii B mporpamMme mo (pu3uKe mepevyeHs J1adopaTOpHBIX padoT U
OIIBITOB HOCUT PEKOMEHATENbHBIM XapaKTep, yUUTENb JI€JIaeT BIOOp IPOBEACHUS



7a060paTOpHBIX PabOT W OMBITOB C YYETOM HMHIWBUAYATHHBIX OCOOECHHOCTEH
oOy4JaronMxcsi, CucKa HKCIEPUMEHTANbHBIX 3aJaHui, MpearaeMblx B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO dK3aMeHa 1o (Pu3MKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAIOIIEro MUPA.

®usuka — Hayka o npupoze. fAsnenHus npuponsl. dusznyeckue SBICHHUS:
MEXaHWYECKHUE, TEMJIOBBIE, JIEKTPUUECKNAE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BennuuHbl. V3mepenue ¢usznueckux BenuuuH. Dusnueckue
npudopsl. [lorpentHocts n3mepennil. MexxayHapoaHas CUCTEMA €IHMHHII.

Kak ¢usuka wu Jpyrue ecTeCTBEHHbIE HAyKH M3Yy4alOT MPUPOSIY.
EcrecTBeHHOHay4yHBId METOJl TO3HaHMs: HAONIOJACHHWE, IOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemMoro siBieHus. Onucanue Gu3HNIeCKUX SABICHUN ¢ TOMOILBIO MOJEIEH.

Jemoncmpayuu.

1. MexaHW4YeCcKne, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC
SABJICHUS.

2. @uznyeckue NpubOpsl U MpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U (ppoBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimui.

1. OmnpezeneHue UEHbI JEIEHUS IKaIbl U3MEPUTEIHLHOT0O Nprudopa.

2. M3mepenue paccTosIHUM.

3. HW3mepenue o0bEéMa KUIKOCTU U TBEPAOTO Tea.

4. OnpeneneHue pa3MepOB MAJIBIX TE.

5. M3mepenue Ttemmeparypbl IpU MOMOIIM >KHUIAKOCTHOIO TEPMOMETpA M
JaT4YUKa TEMIIEPATYPHI.

6. IIpoBenenue uccnenoBaHus MO IPOBEPKE TMIIOTE3BI: NAIBHOCTH IOJIETA
IapyKa, MyIIEHHOrO0 TOPU30HTANIBHO, TEM OOJbIIE, YeM OOJbIIE BBHICOTA
yCKa.

Pasznen 2. IlepBoHavaibHbIE CBeIeHHsI 0 CTPOEHHUH BelllecTBA.

CrpoeHue BemiecTBa: aTrOMbl W MOJIEKYJbl, HMX pa3Mepbl. ONbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkenne yactul BemecTBa. CBSA3b CKOPOCTM JBHWKEHHMS YacTUL[ C
TemriepaTypoil. bpoyHoBckoe nBwxenue, muddysus. B3aumoseiicTBue dYacTuil
BEILIECTBA: IIPUTSHKEHUE U OTTAIIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KkpUcTaIMyeckux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJIEKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne 6poyHOBCKOTO ABMXKECHUS.



2. Habmonenue muddysun.
3. HaOmiomenue ~ siBieHMiA,  OOBACHSIIONIMXCS ~ MPUTSHKEHUEM WM
OTTaJIKUBAHUEM YACTHUI] BEIECTBA.

Jlabopamopnwie pabomot u onvimul.

1. OueHka JuamMeTrpa aroMa METOJOM psOB (C  HCIOJIb30BAaHUEM

dboTorpadmii).
2. OnbITHI 110 HAOIIOJICHUIO TEMIOBOTO PACIIMPEHHUS Ta30B.
3. OmnbIThl 1O OOHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO IPUTSHKCHHUS.
Pasznen 3. /IBU:KeHHe H B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBM)KEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpelHsAsI CKOPOCTh MPU HEPAaBHOMEPHOM IBMKEHUHU. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.
SBnenue wuHepruu. 3aKOH MHEpUMHU. B3anmoaelcTBUE TeNl Kak MNpPUYUHA
M3MEHEHUSI CKOPOCTH JBWKEHHUS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHHIIE
o0BEMa BellecTBa.
Cwita Kak XxapakTepuUCTHKa B3auMoAeucTBHs Tesl. Cwiia ynpyrocTd M 3aKOH
['yka. 3MepeHue CUIlbl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crioxenne
CUJI, HAPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomasa cuil. Cuiia TpeHusl.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHHe B IPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMuecKoro JIBIXKEHUS TeTa.
2. N3mepeHue cKkOpoCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaOmtonenue siBIeHUs HHEPIUU.
4. HalmroneHre u3MEHEHUsI CKOPOCTHU TIPU B3aMMOICHCTBUM TEJL.
5. CpaBHEHHE Macc IO B3aUMOJICHCTBUIO TEI.
6. CnoxkeHue cuJil, HalpaBJIEHHBIX MO OJHOMN NPSIMOil.
Jlabopamopnwie padbomot u onvimul.
1. OmnpenenieHre CKOPOCTH PABHOMEPHOIO JIBHXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH DJIEKTPUYECKOT0 aBTOMOOMJIISA U TaK JaJiee).

2. Ompezenenue CpeiHE CKOPOCTH CKOJIBKEHHsI OpycKa WM IIapuka Io
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeEa.

4. OmBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHHs (Iedopmarin)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJBXKEHHUS OT
BECAa TeJIa U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEN.

Pasznen 4. JlaBiieHue TBEPABIX TeJ, KUIAKOCTEN U ra3oB.



Hasnenne. CriocoObl yMEHBIICHUS U yBEIHUEHUs naBieHus. [laBinenue rasa.
3aBUCHMOCTh JaBJICHHUA raza oT o0wnéma, Temmeparypel. [lepemaua maBieHus
TBEPABIMU TEJIaMHU, KHUAKOCTAMUA W Ta3zamu. 3akoH [lackams. [TaeBMaTndeckue
MaIIAHBI. 3aBUCHUMOCTh JABJCHHS XHUAKOCTH OT TIyOWHBI. [HWIpocTraTHdecKuii
napajokc. Coobmatromuecs: cocybl. [ uapaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emnn U atmocdepHoe napiueHue. [IpUUMHBI CyIECTBOBaHHUS
Bo3nymrHONW 00o0noukn 3emi. OmbiT Toppuuermmm. M3mepenune aTtmochepHOTO
JaBJICHUS. 3aBUCHMOCTh aTMOC(EpPHOTO JaBIICHHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGopk! 1715t M3MepeHust aTMOC(EPHOTO TaBICHHMS.

JleficTBrE ®KUAKOCTH UM ra3a Ha MOrpykEHHOE B HUX TeJo. BelTanmkuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxominaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTH JABJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiieHUs )KUJIKOCTHIO U Ta30M.

Coobmiaromyecst COCyabl.

['mppaBnuyeckuii mpecc.

[IposiBnenue neicTBrs aTMOC(EPHOTO AABICHHUS.

3aBUCUMOCTh BBITAIKHUBAIOIIEH CHUJIBI OT 00BhEMA MOTPYKEHHON YacTH
T€Ja U MIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIbI BECY BBITCCHEHHOM KUIKOCTH.
YcnoBue iaBaHus TEJI: IUIABAHWUE WJIA MOTPY>KEHHUE TEJ B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH Tesa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimul.

1.

HccnenoBanue 3aBUCUMOCTH Beca TeJa B BOAE OT 00bEMa NOrpy>KEHHOM B
YKUAJIKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJKUBAIOIIEH  CUJIbI, JEWCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOIIEH CUIIbI, JEUCTBYIOILIEN HA TEJO
B )KUJIKOCTH, OT MacCChl Tea.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIBL,
JECUCTBYIOIIEH Ha TEJIO B JKHUIKOCTH, OT O00BEMa TMOTPYyKEHHOU B
KUJIKOCTh YaCTH TE€Ja U OT MJIOTHOCTHU KUIAKOCTH.

KoncrpyupoBanue apeomerpa WiIM KOHCTPYUPOBAHHE JIOAKH U
OIIpENICJIEHUE €€ TPY30NIOABEMHOCTH.

Pa3nen 5. PaboTa 1 MOIIHOCTH. DHEPIrHs.

Mexanudeckas padota. MoOIHOCTb.

[IpocThle MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHAasg IUIOCKOCTh. I[IpaBuio
paBHOBecus pbruara. [IpuMenenue mpaBuia paBHOBECHS pblyara K OJIOKYy.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. KuHernueckas M TNOTEHIMANbHAs DJHEPIUA.
[IpeBpalieHrie 0OTHOrO BUIa MEXAHHMYECKOW SHEPTUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpuMepbl NpOCTBIX MEXAaHU3MOB.

Jlabopamopnsie pabomot u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHUS TP PABHOMEPHOM JBUKEHUU TeJa

10 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHS pblyara.

3. Uzmepenue KIIJI HaKTOHHOM MIOCKOCTH.

4. M3ydeHue 3aKOHA COXpPaHEHUs MEXaHUYECKON YHEPTUH.

8 KVIACC

Pa3nes 6. TensioBble sAiBJIeHUSA.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. OMNbITHI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPHH.

Mopgenu TBEPAOro, JKHUAKOTO W Ta3000pa3HOro COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJ HA OCHOBE IIOJOXEHUM MOJICKYJISIPHO-KUHETUUYECKOU TEOPHUH.
CmaunBaHNe U KalWJUISIPHBIE SIBIICHUS. TemIoBOe paclIupeHue U CKaTue.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHUKECHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEW SHEPIUH:
TeIrIonepeaaya u COBEpILICHUE padoTHI. Buner TEIUIONEepEAAYM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IIyYEHHE.

KonudecTBo TemnoTel. YenpHas TEMJIOEMKOCTH BEIIECTBA. 1eMiIo00OMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro OamaHca. [lmaBnenwe wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJeJbHAsA TEIIOTa IUIABJICHUS.
[TapooOpazoBanue u koujaeHcauus. Mcnapenue. Kumnenuwe. YaenpHas Termiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHIECHHS OT aTMOC(EPHOTro
JTaBJICHHSI.

BnaxuocTts Bo3nyxa.

DHeprus TOIIMBa. Y A€IbHAS TEIJIOTA CTOPAHUS.

[Tpuntuner padotel TeroBeix napurareneit KIIJ TemmoBoro gBuratesns.
TerioBple IBUTATENN U 3aLIATA OKPYKAOLIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUU B TEIJIOBBIX MPOIECCAX.

Jemoncmpauyuu.

1. HaGmronenue OpoyHOBCKOTO JIBHIKCHHSI.
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10.
11.
12.
13.

Habmronenue nuddysun.

HaOnronenue siBneHU CMaunBaHUSI U KaTUJUISIPHBIX SIBJICHUIA.
HabrofgeHue TemioBoro pacuimpeHus Tell.

N3meHenue paBieHus ra3a Npu MU3MEHEHUU OOBbEMA M HArpEeBaHUM HIIU
OXJIaXKJICHUH.

[IpaBuna n3MepeHus: TeMIeparTypsl.

Bunae! rennonepenaumn.

OxJaxieHue Mpy COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUIIAMH.
CpaBHEHME TEINTOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaOmnronenue kumnenus.

Habronenue nocTosHCTBA TEMIIEpaTyphI IIPH MJIABJICHUU.
Mojenu TemIOBbIX ABUTATEIICH.

Jlabopamopnuie pabomot u onvimeul.

1.
2.
3.

10.
11.
12.
13.

OnpITH IO OOHAPYKEHUIO JEHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.
OMnBITE IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WIIM caxapa.
OnpITel IO HAOMIOACHUIO TEIJIOBOIO PACHIMPEHUsl ra3oB, *KHUJIKOCTEH U
TBEPABIX TEII.

Onpenenenue AaBieHUs BO3Ayxa B OaJUIOHE LIIPHUIIA.

OneITHI, J1EMOHCTPUPYIOLIUE 3aBUCHUMOCTD JIaBJIEHUS BO3[yXa OT €ro
00bEMa 1 HarpeBaHUs WM OXJIAXKICHUSI.

[TpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TeMIEepPaTyphl.

HaGnrogenue wu3MeHeHUsT BHYTPEHHEHW OSHEpPruM Tella B pPe3yJibTare
TEIUIoNepe auu U pabOThl BHEIIHUX CHJL.

HccnenoBanue sBIIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOAHON U
ropsiueu BOJBI.

Onpenenenue  KOJIWMYECTBA  TEIUIOTHL, MOJYYEHHOTO  BOAOW  IIpHU
TEMI000MEHE C HArPeThIM METAITTMYECKUM LIUIHUHIPOM.

Onpenenenue y1eapHON TEINTOEMKOCTH BELIECTBA.

HccenenoBanue npouecca HCapeHusl.

Ornpenenenne OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

Onpenenenue yIeabHOM TEIIOTHI TUIABJICHHUS JIbA.

Pa3znes 7. DnekTpuyeckne U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTpUYECKHX 3apsioB. B3aumojneinicTBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TeJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onektpuueckoe nojie. Hanpsok€HHOCTH 3iekTpudeckoro nosist. IIpuHnun
CYIEPIIO3ULINU JIEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA 3JIEKTPUUECKUM 3aps/l.
Crpoenne aroma. IIpOoBOOHMKM W AUDJIEKTPUKU. 3aKOH  COXpPAHEHUs
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAaHUSA JIIEKTPUYECKOIO TOKA.
VICTOYHUKH TOCTOSIHHOTO TOKa. JIEHCTBUS AJIEKTPUUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckad nenb. Cuma Toka.  DIJIEKTPUYECKOE  HAINPSKEHUE.
ConpoTuBIIeHHE MPOBOJHUKA. Y IEIBHOE CONPOTUBJIEHUE BewlecTBa. 3akoH Oma
st ydactka nenu.  IlocimenoBaTenbHOE W NApAJUIENIBHOE  COCAMHEHME
IIPOBOJTHUKOB.

Pabota W MOIIHOCTh 3NEKTPUYECKOTO ToKa. 3akoH Jhxoynsa—Jlenua.
DnexTpudecKre Uenu U MOTpeOUTeNnn 3JIEKTpUIecKor 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTostHHBIE ~ MAarHWTHL.  B3auMoOnIEHCTBHE  MOCTOSHHBIX ~ MarHuTOB.
MaruauTHoe nosie. MarauTHOe 1oJie 3eMJIM U €r0 3Ha4€HHE ULl KU3HU Ha 3eMIIe.
OmeiT  Opcrena. MarauTHoe moJie  JJIEKTpUYECKOro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSSHHOTO TOKA. VICHOJIB30BaHME AIIEKTPOJABUTATENIECH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABneHne 3MeKTpoMarHuTHOW UHAYKIUU. [TpaBuio Jlenna.
DIJIEKTPOreHEPaTOP. Cnoco0b1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMbIX HCTOUHHKAX SHEPIHUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poJia 3JIEKTPUYECKHX 3apsAI0B U B3aUMOJECHCTBUE 3aPSIKEHHBIX TEN.
Y CTpoRCTBO M AENCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHAYKIHS.
3aKOH COXPAHEHMS JIEKTPUUECKUX 3apSAI0B.
[IpOBOJHHUKH U JUDJICKTPUKH.
MopenupoBaHue CUIIOBBIX JUHUAN 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKY IOCTOSIHHOTO TOKA.
JIelicTBHS JIEKTPUIECKOTO TOKA.

. DNEKTPUYECKUI TOK B KUJKOCTH.

. ['a30BbIM pa3zps.

. I3MepeHne CUIIbl TOKa aMIIEPMETPOM.
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. I3MepeHnune 3JIeKTpUIECKOro HAPSIKEHUSI BOJIbTMETPOM.
. Peocrar u mara3uH COnpOTUBIICHUM.
. BzanMmoeiicTBrEe TOCTOSHHBIX MAarHUTOB.

[T S G
o U b

. MOI[CJ'H/IpOBaHI/Ie HCBO3MOKXHOCTHU pa3ACIICHHUA ITOJIFOCOB MArH1Ta.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHre MarHUTHBIX MOJIE MOCTOSIHHBIX MArHUTOB.

OmneiT Dpcrena.

MarsnuTtHoe 1oJjie Toka. IJEeKTPOMAarHur.

JleficTBME MarHUTHOTO TOJIsI HA TPOBOTHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.

OmnbiThl @apajes.

3aBUCUMOCTh HampaBJCHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHSI.

DIIEKTPOTreHEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimeul.

1.

AL

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOAEHUIO DJCKTPHU3AIMH TeN HHIYKIUEH U Tpu
CONPUKOCHOBEHHH.

UccnenoBanue JeHCTBUA DIIEKTPUUECKOTO TOJS HA TPOBOJHUKU U
JTUDJICKTPUKH.

COopka u npoBepKa pabOThI AIEKTPUUECKOMN MU MOCTOSTHHOIO TOKA.
W3mepeHne u peryJiupoBaHue CUIIbI TOKA.

H3mepenune u peryinpoBaHue HANPSHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILIErO 4epe3 pPe3ucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS] HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIIHE 3aBHUCUMOCTD IIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOWAAN IOMEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUH MPU  MOCIEI0BATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Juisi CWJIBl TOKA TMPU TMAPATUICTIBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue padOThI ANEKTPUUECKOTO TOKA, UIYILIETO YEPe3 pE3UCTOP.
OmnpeneneHre MOIIHOCTH 3JEKTPUUECKOrO TOKAa, BBIIACIIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKa, MAYLIETO Yepe3 JAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI IIOCTOSTHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TIOJNS TOCTOSHHBIX MAarHUTOB TPH  HX
O0OBEIMHEHUH U Pa3JICIICHUN.

UccnenoBanue nedcTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. ONBITBL, JI€MOHCTPUPYIOIIKME 3aBHCUMOCTb CHJIBl  B3aMMOJEHCTBHS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbl TOKa W HAIpPAaBICHHsS TOKA B
KaTyIIKe.

18. MI3yueHue neicTBUS MarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3ydyeHHe padOThI 3JEKTPOABUTATEIS.

20. M3mepenue KII/I anexTpoaBuraTeIbHON yCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIEHUA 3JIEKTPOMAarHUTHOW WHAYKIUU:
UCCJICIOBAHNE W3MEHECHHMI 3HAYEHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nes 8. Mexanu4veckue siBJIeHHS.

Mexannueckoe aBwkeHue. MarepuanbHass Touka. Cucrema orcyéra.
OTHOCHUTEIIBHOCTh MEXAHUYECKOTO0 JBHKEHHA. PaBHOMEpHOE MpPsSMOIMHENHOE
nerkeHue. HepaBHomepHoe npsiMonuHenHoe IBHKeHUe. CpenHsss U MIHOBEHHAs
CKOPOCTB TeJa PU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMONMHEHHOe aBmkeHue. (CBoOoaHOe
nagenue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYyKHOCTH. [lepmon m vacrota oOpaiieHus.
JIuneitHas u yriaoBasi CKopocTd. LIeHTpocTpeMUTENBLHOE YCKOPEHUE.

ITepsriit 3akoH HeroToHa. Bropoit 3akoH Herotona. Tperuit 3akon HerotoHna.
[IpyHIMN CyTIEPIIO3UIIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUs IIOKOs, IPyTUE BUbI TPEHMUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
najgeHus. JIBwxenne ruianetr BOKpyr CoisHna. IlepBas kocMmuueckas CKOPOCTb.
HeBecoMmocTh 1 nieperpys3ku.

PaBHOBecue matepuanbHON TOukH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. M3Menenne mmiynbsca. IMmyabc cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PEakTUBHOE ABUKEHHUE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa cui TSKeCTH, YHPYrocTH,
Tperust. CBa3b dHepruu u pabotel. [loTeHunanbHast SHEPrUs Tena, MOAHATOro Hajl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbpHas SHeprus CxaTou npyxuHbl. Knunetnueckas
sHeprus. Teopema O KMHETHYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MeXaHMUECKOTO JIBIXKEHUS Tela OTHOCUTENBHO Pa3HbIX Tel

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

CpaBHeHME IyTEN U TPACKTOPUI JBMXKEHHUSI OJTHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO PA3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKCHUSL.
HccenenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.

Habiroienue 1BUKEHUs Teia 0 OKPY>KHOCTH.

HabmroieHue MexaHM4eCKUX SIBJICHUM, TPOUCXOAAIINX B CHCTEME OTCUETA
«Tenexxxka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBHKCHHHU
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJa OT MAacchl Tejla W JEHCTBYIOLIEH Ha HETro
CUJIBI.

Habtoienue paBeHcTBa CHII IPU B3aUMOJICHCTBUM TEI.

M3meHenne Beca Tena Ipu YCKOPEHHOM JIBUKEHHUH.

[lepemaya uMIrynbca Ipu B3auMOAEHCTBUM TEIL.

[TpeoOpa3oBanus SHEPTUM [TPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCA ITPU HEYTIPYTOM B3aUMOICHCTBHM.

CoxpaHeHHe UMITyJIbca MPU aOCOIOTHO YIIPYTrOM B3aUMOJEHCTBUU.
HabGnronenue peakTUBHOTO JIBH>KEHHS.

CoxpaHeHHre MEXaHUYECKOM 3HEpPruu Npy CBOOOTHOM IaJCHUH.
CoxpaHeHne MEXaHUYECKOM SHEPTUH NIPU IBUKEHNUH TEJIA MO IEMCTBUEM
IPYXUHBI.

Jlabopamopnuie padbomot u onvimul.

1.

KoncTpyupoBanue TpakTa 1jisi pa3roHa W JalbHEUIIEr0 paBHOMEPHOTO
JBIKECHUS IAPUKA UITU TEJIEHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJNBKEHUS Opycka WIM JBHXKCHUS
IapyvKa Mo HaKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yCKOpEeHHsl Tella MPU PABHOYCKOPEHHOM JBHKEHUU 10
HAKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCMMOCTH MYyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JIBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TIPU PABHOYCKOPEHHOM JBWKEHUU O3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJILHOTO JIABJICHHUSI.

Omnpenencaue ko3P hUIMeHTa TPSHUS CKOIbKEHHUS.

Omnpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHKECHUU Tejia
10 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. Ompenenienne  pabOTHl  CHUJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a ¢
UCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOJABHUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0oHa COXPAHEHUS YDHEPTUH.

Pa3znen 9. MexaHn4veckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOaHUI: TEpUOI,
4acToTa, aMIUIUTY1a. MateMaTu4ecKuil U NMpyKUHHBIN MasiTHUKU. [IpeBparieHue
SHEPIUM MPU KOJIeOATEIHBHOM IBUKEHUU.

3aryxatomue  KojeOaHus.  BpiHyxzaeHHble — KkoyieOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolicTBa MexaHHYecKuxX BOJH. [IpojosbHbBIE |
MonepeyHbie BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ PpacnpOCTPaHEHHS.
MexaHnuecKkue BOJIHBI B TBEPJIOM TEJE, CEHICMUYECKUE BOIHBI.

3ByK. I'poMKOCTh 3Byka M BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenue xojie0aHMil Te HNOJ AEHCTBUEM CHIIBI TSDKECTH U CUJIBI
YIPYTOCTH.

HabGnronenue kosie0anuii rpy3a Ha HUTU U HA MIPY>KUHE.

HabGnronenue BoIHY X A€HHBIX KOJI€OaHUI U pe30HaHca.

PacnipocTpanenue mpo10JIbHBIX U MTONIEPEUHBIX BOJH (Ha MOJICIIN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopnuie pabomot u onvimel.

1. OmpeneneHre YacTOThl W TMEpuojaa KoJieOaHWM MaTeMaTU4YecKOoro
MasTHHUKA.

o v kA~ wN

2. OmnpeneneHue 4acTOThl U EpHOJa KOJICOaHUH PYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEpHOJIa KOJCOAHUN TOJBELUICHHOIO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH MEPHOJIa KOJICOAaHUHN MPYKUHHOTO MasITHUKA
OT Macchl rpysa.
5. IlpoBepka He3aBUCMMOCTU Mepuojia KojiebaHWl Tpy3a, MOJBEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Tepuojaa  KoJjieOaHU
IPYKMHHOTO MAasgTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHust CBOOOIHOTO MaCHHUS.
Pa3nes 10. DiiekTpoMarHuTHOE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE  TOJIE.  DJEKTPOMAarHuTHble  BOJMHBL.  CBOKMCTBa
JIEKTPOMArHuTHeIX BOJH. I[llkama snexkTpoMarHUTHBIX BOJIH. Mcnosnb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.



DnexkTpomMaruuTHas npupoga cera. CKopocTh cBeTa. BoiaHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA 3JIEGKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie padbomot u onvimul.

1. M3ydyeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOUIBHOTO

tenedoHa.

Pa3znes 11. CBeToBBI€E SIBJICHUS.

JlyueBass ~ mogmenb  cBera.  Mcrounumku — cBera.  IIpsmonuHeinHoe
pacnpoctpanenue cBera. 3atMenus ConHua u JIynel. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAKEHUS CBETA.

IIpenomnenue cBera. 3akoH mnpenomMiieHuss cBerta. [lomHOe BHyTpeHHEe
OTpakeHHe cBeTa. lcmonp3oBaHUME TIOJIHOTO BHYTPEHHErO0 OTpPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom omywert B smnH3e. OnThueckas cuctema (Qoroarnrmnapara,
MHKpPOCKONIa M Tejeckoma. lJa3 kak onTuhyeckas cucrtema. biam3opykocTe u
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Crokenue
CIEKTPAJIbHBIX LBETOB. /ucnepcus cBera.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tony4yenue n300pakeHUH B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuuecKknii CBETOBO/I.

Xop Jiydeil B coOMparoIien TuH3e.

XO0J Iy4yelr B pacCEenBarOLIEH JINH3E.

[Tosryuenue n300pakeHUi C MOMOIIBIO JIUH3.

[TpuHiun neiicTBus oToarmapaTa, MUKPOCKONA U TEJIECKOMA.
10. Mopens rinasa.

11. Pa3noxenue 6e5oro ceera B CIEKT.

L N o v kA wWwN R

12. [lony4yenue 6en0ro cBeTa Npu CIOKEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnwie padbomut u onvimul.

1. UccrnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO Jiyda OT yrJia
naJieHus.
N3yyeHue xapakTepucTuk n300pakxeHus MpeMeTa B IIIOCKOM 3epKae.

3. HccnenoBanue 3aBUCUMOCTHU yTiia MPEIOMIIEHUs CBETOBOTO JIyya OT yria
MaJICHHs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Tlonmyuyenue n300pa>keHUN C TOMOIIBIO COOMPAOIIEH JTUH3BI.
Omnpenenenre HOKYCHOTO PACCTOSHUS W ONITHYECKOU CHIIBI COOMPAFOIIICH
JIUH3BI.

6. OmbITHI MO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITH MO BOCHPHUATHIO I[BETA MPEAMETOB NPH WX HAOIIOICHUW Yepe3
[[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBanToBbIe IBJICHHUA.

Omnsitel Pezepdpopaa u mmanetapHas Moaens atoma. Mognens aroma bopa.
Hcnyckanue u noriionieHrue ceeta atoMmoMm. KBanTel. JInHelyaTbie CIIEKTPBI.

PannoaktuBHOCTh. Alnbda, Oeta- U ramma-uziaydeHus. CTpoeHue aTOMHOTO
anpa. HykiioHHas wmozaens atomHoro snapa. MWM3otonsl. PaanoakTuBHBIE
npeBpaienus. [lepron nmonypacmnana aTOMHBIX SEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHMS 3apsJIOBOTO MU MAacCOBOTO YHCEIN.
OHeprusi CBs3W aTOMHBIX saep. CBsA3b Macchl W 3HEpruv. Peakuum cuHTE3a U
nenenusd saep. Ucrounuku sneprun ConHIa U 3BE3 .

Anepnas sHepreTvka. JleWCTBUS paguOaKTHUBHBIX HW3JIYYEHUU Ha >KUBbBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYYEHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMuHbIX ra30B.

3. CnekTp Bomopoa.

4. HaOmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTunka HOHU3UPYIOUIUX U3TYyUEHUH.

6. Perucrtpanus uzinydeHus NpUPOIHBIX MUHEPAIOB U TPOILYKTOB.

Jlabopamopnuie padbomot u onvimul.

1. HaOnrogeHue CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITYUCHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHUE SHEPTUHU YACTHUIIBI IO TOPMO3ZHOMY

yTH (1o doTorpadusim).

3. M3Mmepenue pagnoakTuBHOTO (PoHA.

IToBTOpPHUTEIHLHO-00001AO U MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOTYJb MIPEAHA3HAYEH ISl CUCTeMaTH3allun
U 0000IIeHHS  TPEIMETHOrO  COJAEp)KaHWS W ONbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUCHUH BCEro Kypca (PU3MKH, a TakXe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHY 10 (u3uke g oO0ydarommxcs,
BBIOpABIIMX ATOT YUEOHBIH MpEAMET.

[Ipy U3ydyeHUU JAHHOTO MOMAYJSl PEaTU3YIOTCA U CUCTEMATU3UPYIOTCS BHUJIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  MIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, (Hopmupyercs
€CTECTBEHHOHAYYHAasi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJ0B HCCIEIOBAHUS



SBICHUN TPHUPOABI U TEXHUKH, OBJIAJICHUE YMEHHUSIMH OOBSACHATH (PU3NUYECKHE
ABJICHUSA, IPUMEHsAS [OJIyYCHHBIC 3HAaHMsA, pellaTh 3a7a4d, B TOM YUCIE
KA4E€CTBEHHBIE U DKCIICPUMEHTAJIbHBIE.

IIprHIMIMATBHO IEATEIBHOCTHBIM XapakTep HAaHHOIO pasjeia peaau3yercs
3a CuéT TOro, 4yrTo OOyyarolluecs BBIIOJHAIOT 3aJaHUs, B KOTOPBIX UM
IIPEAJIaracTCs:

HAa OCHOBE IIOJIYYCHHBIX 3HAHUM pacrno3HaBaTh W HAYYHO OOBICHSITH
dusnyeckue IBJICHUS B OKPYXKAIOUICH MPUPOIE U TTOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HayYHbIE METOJIbI UCCIIE0BaHUS (PU3NUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TMIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HanOOJee BaXHBIX JIOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzydenus Gpu3MKu Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHus

y oOyuaromierocs OyayT cOpMUPOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTpMOTHYECKOTr0 BOCTIMTAHMS

— IPOSIBJIEHNE MHTEpPECAa K NCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKOMN
bu3ruecKol HAyKU;

— HEHHOCTHOE OTHOILEHUE K JOCTHKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

2) rPa’KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

— TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCY>KJIE€HUU OOLIECTBEHHO 3HAYMMBbIX
M OTHUYECKUX Tpo0JieM, CBS3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HaHUE BAXXHOCTU MOPAJIBHO-3TUYECKMX NPHUHIMIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTHYECKOr0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMA:

— OCO3HaHME ULEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTHM, Ba)KHEUIIEH COCTABIISIIOLIECH
KYJbTYpBI;

— pa3BUTHE HAY4YHOW JHOOO3HATEIBLHOCTH, MHTEpPECa K HCCIEeI0BATEIbCKOU
NEeATENBHOCTH;

5) <¢opmMupoBaHusT  KYJbTYPbl  310pPOBbSi W  OMOIHOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIeHHOCTH Oe3omacHOoro o0pas3a JKHU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTU TNPaBWJI OE30MAaCHOTO TOBEACHHS Ha
TpaHCIOPTE, HA JIOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM 00OPYIOBaHUEM B
JOMAIIHUX YCIIOBUSX;

— chOpMUPOBAHHOCTh HaBbIKa pe(JIEKCUHU, NPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TAKOTO K€ MPaBa y IPyroro 4eJI0BeKa;

6) TPy/10BOIr0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTH€ B PEIICHUHM MPAKTHUYECKUX 3aJad (B paMKax CEMbH,
00pa3oBaTEIbHOM OpraHu3alliy, TOpPo/a, Kpasi) TEXHOJIOTHYECKOU U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOIMHUX B TOM YHCIC U (DUIUIECKUX
3HaHUM;

e — MHTEpEC K NMPAKTUYCCKOMY U3YUEHHUIO TPodeccuid, CBSI3aHHBIX C (DU3UKOM;

e 7)3KOJOrMYECKOT0 BOCIIHTAHUS:

e — OpHUCGHTAIMS HAa NPUMEHECHHE (PU3MYECKUX 3HAHUN MJIA pelieHus 3a7ad B
00JIacTH OKpy>Kalollel Cpebl, IUIAaHUPOBAHUS IIOCTYNKOB W OILICHKH HUX
BO3MOKHBIX MOCTEJACTBUM JIJI1 OKPYKAIOIIEH CPEeJIbI;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) agmanTanmMu K M3MEHAIOIMMCS YCJIOBHSAM COIUAJIBHOW W MPHPOTHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJACHCTBUM TIPU BBIMOJHEHUH UCCICIOBAHUM U
MPOEKTOB (DU3NYECKON HAMPABJICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e — TIOBBIIICHHME YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHUYECKYIO
JIeSITETIbHOCTD;

e — TOTPeOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYTUPOBATH
WJICU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBICHUAX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pPa3BUTHUS B NPUOOPETEHUH HOBBIX (DUINUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBIIATH B3aUMOCBSI3M IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJI€ C UCIIOJIb30BaHHEM (hU3NUSCKUX 3HAHU;

e — OIICHKAa CBOUX JICUCTBHM C Y4€TOM BIMSHHS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00aIbHBIX TTOCJIE/ICTBHI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe oCBOCHHMS TporpamMmbl 1Mo (pu3MKe Ha YPOBHE OCHOBHOTO
oO1iero oo6pa3zoBanus y o0y4aromierocs: 0yayt copMupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATIbHBIC YICOHBIC IEHCTBHUSI,
KOMMYHUKATHBHBIC  YHUBEpPCAJIbHBIC  ydeOHBIC  JEHCTBUS, PETYJSITUBHBIC
YHUBEpCaIbHbIC YICOHbIE TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE JIeliCTBUS

ba3oBnle JJoruyeckue JelcTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(ssBNIEHUN);

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCH(PUKAIIMHA, OCHOBAHUS JIJIS
000O0IICHHS U CPaBHEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B paCCMAaTPUBAEMBIX (haKTax,
JAaHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH W3YYCHUU (PU3NUCCKUX
SIBJICHUIA W TPOIIECCOB, JIeJaTh BBIBOJBI C MCIIOJb30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SX
(bU3HYEeCKUX BEJIUYUH;

CaMOCTOATENILHO BBIOMPATh CMOCOO pelieHuss y4deOHOM (u3nyeckomn
3a7a4un (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIEHUs, BHIOOpP Hambosee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSITEIHHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/bCcKue JelHCTBHA.

MCIT0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATENLCKUI HHCTPYMEHT MO3HAHUS;
MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIEPUMEHT, HEOOJbIIOE HCClIe0BaHUuE (DU3UUECKOTO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb U  JOCTOBEPHOCTh HH(pOpMalHio,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOMIOAEHUS, OTbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE JasibHEWIIee pa3BUTHE  (DUIUYECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3IUIHBIC METObI, THCTPYMEHTHI U 3alPOCHI TIPH TOUCKE U
orOope WHGOPMAIMKM WIH JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOMH
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OpPMAIHIO
Pa3IMYHBIX BUIOB U (OPM TMIPEACTABICHHUS;

CaMOCTOSATENIbHO  BBIOMpATh ONTUMAIBHYIO (HOpMYy  TpEeACTaBICHUS
nHpOpMaMu M HWUIFOCTPUPOBATh pEIIaeMbIe 3aJlaud  HECIOKHBIMH
CcXeMaMH, TuarpaMMaMH, HTHOUM rpaduKoi 1 UX KOMOWHAIIMSAMHU.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

B XOJe OOCYXKJeHHusi y4eOHOro Marepuana, pe3yJbTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkKIaeMOI TEMBbI U
BBICKA3bIBaTh WJEU, HAICJICHHbIE Ha pPEIICHUE 3aJaud U MOJJEpKaHUe
OJ1aroKesIaTeIbHOCTH OOIIEHHS;



COMOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSMU JIPYTMX YYaCTHHUKOB
JUasora, OOHapy>KUBaTh pa3iuyune U CXOJCTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BHIIIOJHEHHOIO (PU3NYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh M MCHOJIb30BaTh  MPEUMYLIECTBA  KOMaHJIHOH U
WHAMBUAYAIbHONM pabOoThl MpU pEHIeHHH KOHKPETHOM (u3Hueckoi
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no €€ JOCTH)KEHHUIO: paclpelesaTh poiHu, OO0CYXJIaTh HPOIECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O PE3YJIbTATA IO
CBOEMY HAIIPaBJIECHUI0O W KOOPJAUHUPYSd CBOU JACHCTBUS C APYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIMPOBAHHBIM YHYACTHUKAMHU B3aUMOICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusamnus:

BBISIBJIATH MPOOJIEMBbI B )KU3HEHHBIX U YYEOHBIX CUTYyalUsAX, TPEOYIOUIUX
JUISL pelieHusl PU3NYECKUX 3HAHUIA;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAAX [PUHATHS  pEUICHUHN
(MHIMBUAYaJIbHOE, MPUHATUE PEUIEHUs B TPYIIE, NPUHATHE peUIeHUuN
TpynIom);

CaMOCTOATENLHO COCTABISTH AITOPUTM PeleHHs (PU3UUECKON 3a1auul WU
IUTaHAa MCCIIEJOBAHUSA C Y4ETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NpeIJlaraéMble BAPUAHTHI PEILICHMI;
nenaTb BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbIA HHTE/LJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U Mpeuiarath IiaH €€ U3MEHEHUS;
OOBSACHATh NPUYMUHBI  JOCTHXKEHHSI  (HEAOCTHUIXKEHHUs) pe3yJbTaToB
NEesATEIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHBBI B ACSATENBHOCTH (B TOM YMCIIE B XOJ BBIITOJTHEHUS
(GuU3MYECKOTO UCCIEJOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCA CHUTYyalllil, YCTaHOBJIEHHBIX OIIHOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejaoBeKa B XOJE CHopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIoro;



IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pPelieHur (PU3HUECKUX 3a]ad WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 kj1acce npeIMETHBIE PE3YJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TOHSATHS:  (U3MUECKME U XUMUYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJelb, THIOTe3a, €IUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BemniecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBUXKEHUE (paBHOMEpHOE,
HEPAaBHOMEPHOE, TMPSMOJIMHEUHOE), TPACKTOPHUsA, PaBHOJACHCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IUlacTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sBJIeHUs (Auddy3us, TEIIOBOE ABUKEHHE YAaCTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKEHHE, HEPAaBHOMEPHOE  JBIKCHHUE,  HWHEPIUs,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3AKPEIJIEHHOW OCHIO
BpalleHus, Mepenadya JaBlIeHUS TBEPIABIMU TellaMU, KUAKOCTIMU U
razamy, arMocepHoe JaBlieHHE, IUJJaBaHUE TeJ, MPEeBpaIlCHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHHM B
OKpYXalollleM MHpe, B TOM HHcle (u3nyeckue SBICHHUS B TPHUPOJIE:
IPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBON M HEKHUBOU
Npuposie, ACHUCTBUE CHUJIBI TPEHUS B MPUPOAEC W TEXHHUKE, BIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKH ) (PU3UUECKUX SBJICHUI;
OMUCHIBATh U3YYCHHBIC CBOMCTBA Te U (hU3UUYECKHUE SBJICHUS, UCIIOIb3YS
dbuznyeckre BeIUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cujla TpPEeHUs, JaBlieHUe (TBEPAOro Teja, KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TIJICUYO CHJIBI,
MOMEHT CHUJbl, KOI((UIIMEHT TMOJIE3HOTO [JIEUCTBUS MEXaHU3MOB,
KMHETUYEeCKash M TMOTCHIMaJIbHAs DHEPrus), MpH OIMHUCAHUU MPABUILHO
TPaKkTOBaTh  (PU3MYECKHM CMBICI  HCIOJB3YEMBIX  BEJIMYMH,  UX
0003HAUYEHUS U EOUHUIBI (U3UYECKUX BEIUYHMH, HAXOAUTH (OPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH I'papUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEeHUs cuil (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pblyara (010ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOU
OHEPruM, MpPHU OTOM JaBaTh CJIOBECHYIO (POPMYJIHPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUd MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YEHHBIX CBOMCTBA (hU3HUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemarh pacu€THpIe 3agaudn B 1-2 JEWCTBUS, HCIOJIB3YyS 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBUS 33/1a4d 3alMCHIBATh KPATKOE yCIIOBUE, TOJICTABIATh (DU3NUYECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOAUTH PACUETHI, HAXOJUTH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/a4, OLICHUBATh PEATUCTUYHOCTD
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU [TOMOIIH
bU3HMYEeCKUX METOJIOB, B ONTMCAHUU UCCIIEAOBAHUS BBIJCISITH IPOBEPIEMOE
npeanojoxenue  (TUMOTE3y),  pa3audyarh W HUHTEPIPETHPOBATH
MOJYYEHHBIA pe3yJIbTaT, HAXOJAUTh OHIMOKM B XOJ€ OIbITa, JeJaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (UBUYECKUX SIBJICHUN WK
buznuecKux CBOMCTB TEN: bopMyIpoBaThH MIPOBEPSIEMBbIEC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO 000PYI0BaHUS,
3aMUCHIBATh X0/ OMbITa U (DOPMYJIHPOBAThH BHIBOIHI,

BBITIOJTHATDh TPSIMbIE W3MEPEHHUS PACCTOSIHUSA, BPEMEHU, MAacChl TeJa,
o0b€éMa, CHJIBI W TeMIlepaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX H
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IMOKA3aHUS TMPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHON (PU3NUECKON BEJIMUYUHBI OT
JIPYyrol ¢ HCIHOJIb30BAHUEM TIPSMBIX HW3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBIDKYIIErOoCsl Tejla OT BPEMEHU JBWIXKEHUSI TeJa, CHIIbI
TPEHUS CKOJIRKEHHS OT Beca Tella, KauecTBa 00pabOTKU TOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CHJIbl TPEHHUSI OT IJIOIIAIA COMPUKOCHOBEHHUSI TEJ, CUJIBI
YOPYTOCTA OT YJ/UTMHEHHS TPYKUHBI, BBHITAIKUBAIOMICH CUIIBI OT 00BEMaA
MOTPYKEHHOM YacTU TeJa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCHUMOCTH
OT TJIOTHOCTH TeJia, OT TNIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
TJIaBaHUs TEJl, YCIOBUW paBHOBECHs phluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIIEJOBAaHUSA, COOMpaTh YCTAHOBKY H
BBINOJHATh WU3MEpPEHUs, CIeays MNPEAJIOKEHHOMY IUIaHy, (DUKCHUPOBATh
pe3ysibTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJE
NpPEJIOKEHHBIX Ta0NMIl U IpaUKOB, NENaTh BBIBOJABI MO pe3yJbTaTam
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3UUYECKHX BEIMYWH (IJIOTHOCTD
BEIIECTBA JKUAKOCTM W TBEPIOTO TeNa, CHUlla TPEHUS CKOJIbKEHUS,
JaBJI€HUE  BO3JyXa, BbITAJKMBAIOIIAsl CHUJA, JEWCTBYIOIas  Ha
HOTpyKEHHOE B KHUAKOCTh TENO, KO3(PPUIMEHT MOJE3HOro AECHCTBUS
IPOCTBIX MEXaHW3MOB), CIEAysd MPENJOKEHHOW WHCTPYKLIHUU: TIPH
BBITIOJTHEHUH HW3MEpPEHU CcOOMpaTh IKCIEPUMEHTATbHYIO YCTAaHOBKY H
BBIUHCIISTH 3HAYCHNE NICKOMOW BETTMYHHBI,

cOOJII0/1aTh MpaBUIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, AMHAMOMETp, COOOIIAIOLIMECS COCYyIbl, OapomeTp,
phluar, NOJBUKHBIA U HETIOABUKHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaTh MPUHIMUMBI JAECWCTBUA U3YYEHHBIX HNpUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAHHUS (B TOM YHCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJONPOBOJA, THMIPaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP ), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PM3MUECKUX SIBJICHUH U HEOOXOAMMbIE (PU3UUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEpPHl  (HAXOAWTh  WHGOPMALMIO O  MPUMEPAX)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3NUYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH 711 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3J0POBbSI W COOIIOACHHS
HOPM SKOJIOTUYECKOTO MTOBEJEHUS B OKPY KaIOIIEH cpee;

OCYUIECTBJISATh OTOOpP HMCTOYHMKOB HHpopMmauun B MHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE MUMEIOLIUXCS
3HaHUH ¥ TyTEM CpPaBHEHMSI PAa3IMYHBIX MCTOYHHUKOB BBIIETSATH
uHPOPMAITNIO, KOTOpas SBISIETCS TPOTHBOPEUYMBOW WIIM MOXET OBITh
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAay4YHO-TIOMYJIAPHYIO
auTepaTypy (U3MUECKOro  COJEp)KaHus, CIPAaBOYHBIE MaTepualbl,
pecypcbl cetu MHTEepHET, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIHK (PU3NIECKOTO COACPNKaHUS, B TOM



yucie MyOJMYHO JeNaTh KpaTKUE COOOIICHUS O pe3yibTaTaX MpPOEKTOB
WIM Yy4EeOHBIX UCCIENOBAHUM, TPU HTOM TPAMOTHO HCIIOIH30BAThH
U3YYCHHBIM MOHSATUHHBIN ammapaT Kypca (U3UKHU, COMPOBOXKIAThH
BBICTYIUIEHUE MTPE3CHTAUEN;

IpU BBIMOJHEHUU Y4YE€OHBIX MPOEKTOB M MCCIEIOBAHUN pacHpenessiTh
00s3aHHOCTH B TPYyNIE€ B COOTBETCTBUU C IOCTABICHHBIMHU 3aJla4yaMH,
CICAUTh 3a BBINOJHEHHEM IUIaHA JEUCTBUM, aJIeKBaTHO OILICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEJIBHOCTh  [PYMIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHNUE OKPY KAIOIIHX.

K konIy 00yueHus B 8 kj1acce mpeIMETHBIE PE3YJIbTAThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAINIMUECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIIEHHBIA TMap, BIAXKHOCTD
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSAS DJHEPrus, TEIUIOBOM JBUTraTElb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsil, FJEKTPUUECKOE T0JI€, TPOBOJHUKHU
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE TOJIE;
paznuyuath SBJICHUS (TEIJIOBOE pacCUIMpEHUE U CXKaTue, Terulonepesaya,
TEIUIOBOE PaBHOBECHUE, CMAauMBaHUE, KANWUIAPHBIC SBJIICHUS, HCHApEeHUeE,
KOHJCHCAIIMS, IIJIaBJICHUE, KpUCTajuiu3ainus (OTBEpAEBaHUE), KUIIECHUE,
Terionepeaaya (TEnI0mpOBOHOCTD, KOHBEKIIHUS, U3IIyUYCHUE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsiioB, JEUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aMMOJICMICTBUE MAarHUTOB, JCUCTBHE
MarHMTHOTO TOJIS1 Ha TIPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS MHIYKITHS)
M0 ONHUCAHUI0O HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (UBUYECKUX  SBJICHUH B
OKpY)KaloIlleM MHUpE, B TOM 4Yucle (Pu3nueckue SBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATXKEHHWE W KaNWUISIpHbIC SBJICHUS B MPHUPOJE,
KpUCTAJUIbI B mpupoie, wuziaydenne CoiHIA, 3aMep3aHue BOAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHEsI, CHEra, SJIEeKTPUUECKUE
ABJICHUSI B aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiH, Japeld IOJFOCOB, POJIb MAarHUTHOTO IOJS JUIS JKHU3HU Ha
3emJie, MOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJICISITh CYIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3UUIECKUX
SIBIICHU;

OMHCHIBATh U3YYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUUYNHBI (TEMIIepaTypa, BHYTPEHHSST SHEPTUSI, KOJIMIECTBO
TEIUIOTHI, YAEIbHAs TEMJIOEMKOCTh BEIIECTBA, yJIeJbHAS TEeIIOTa



IUTaBJICHUS, yleJbHas TEIUIoTa MNapooOpa3oBaHMs, YyAelbHas TeIyioTa
CTOpaHHs TOIUIMBA, KO3(PPUIMEHT TMOJE3HOr0 JEWUCTBUS TEIUIOBOU
MallMHbl, OTHOCHUTEJIbHAs BJIAJKHOCTb BO3/yXad, JJIEKTPUYECKUN 3apsi,
CHJIA TOKa, JJICKTPUYECKOE HAIPSDKCHHWE, CONPOTUBIICHUE IIPOBOJHUKA,
ylelbHOE  CONpOTUBJIEHHWE  BemlecTBa, paboTa U MOILHOCTh
AIEKTPUYECKOr0  TOKAa), TMpPU ONUCAHUU MPABUIBHO  TPAKTOBATh
(u3NYECKUN CMBICII HUCIIOJIb3YEMbIX BEJIIMYMH, 00O3HAUEHUS U €IUHULIBI
(¢u3NYECKUX BEIMYUH, HAXOAWUTh (POPMYJIbl, CBS3BIBAIOIIME JIAHHYIO
¢u3NYECKyI0 BEIUYHHY C JAPYTMMHU BEJIUYUHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYUH;

XapaKTEepU30BaTh CBOMICTBA TeJ, (PU3UYECKHE SBJICHHUS W TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKON Teopuu
CTPOEHHMSI BEIIECTBA, NPUHLHUII CYNEpPHO3UINHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LI, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHHs DJHEPrMH, NPU OTOM  J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTEMaTH4ECKOe
BBIPAKEHHUE;

OOBACHATh (PU3UYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHTyalUi MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISIBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTOrMYecKux
IaroB ¢ Omopod Ha 1-2 W3Y4YEeHHBIX CBOWCTBAa (PU3UYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pematb pacu€THble 3a7aud B 2—3 JEWCTBUSA, HCIOJIb3YS 3aKOHBI U
(dopMyIibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HENOCTATOK
JAHHBIX I pElIeHHs] 3aJayd, BbIOMpATh 3aKOHBI U (OPMYJIbI,
HEOOXOAMMbIE JUIsl €€ pelleHUs, MPOBOAUTh pPacu€Tbl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMH;
pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEUIUTh MpPU MOMOIIH
($u3NYECKUX METOIOB, HCIOJb3Ysl OMUCAHHE HCCIETOBAaHUS, BBIICISTDH
pPOBEPSIEMOE MPEANOJIOKEHUE, OIEHUBATh MPAaBUIBHOCTh MOPSAKA
MPOBEICHUS] UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

OPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
buznyecKux CBOWCTB TeN (KaNWUISIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl MpU HU3JIYYEHUH OT I[BETa H3JIydarouiel (morjomaroiein)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphl KUIKOCTU U
IVIOIAAN €€ IOBEPXHOCTH, OJJIEKTpU3alUus TeJl U B3aUMOJECHCTBUE
AIEKTPUYECKHUX 3apsSA0B, B3AUMOJEHCTBHE OCTOSHHBIX MarHUTOB,



BU3yalM3alisi MarHUTHBIX TOJIell TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TIOJIi Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHHTa,
CBOMCTBa DJIEKTPOABUTATENII TOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
poBepseMbIe MPENOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OMBITa U (POPMYITUPOBATH BHIBOJIBI,
BBIMIOJHATh  MpSIMbIE  M3MEPEHHUS ~ TEMIeEpaTypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/yXa, CHJIbI TOKA, HAINpPSDHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JNATYUKOB (PU3UYECKUX BEIMYUH, CPABHUBATH
pe3ynbTaThl U3BMEPEHUM C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH;
IPOBOJUTDH MCCIIEA0BAHNE 3aBUCUMOCTU OJHOM (DU3MUECKON BETUYHUHBI OT
Ipyrol ¢ UCHOJb30BAaHUEM  MPSIMBIX HM3MEPEHUH  (3aBHCHUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBIL, IUIOMAIU MONEPEYHOTO
CEUEHHMSI U YACIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 TMPOBOAHHWK, OT HAMpsDKEHHWs Ha  IPOBOIHHKE,
UCCIIEJOBAaHUE TIOCJIEI0OBAaTEIbBHOTO W  NapajUIeIbHOTO  COEIUHEHH
IPOBOJHUKOB): IUIAHUPOBATh HCCIEOBaHUE, COOMpaThb YCTAHOBKY M
BBITIOJHATh M3MEpPEHUs, CIeAysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHJE TaOiuMl M rpaduKoB,
JIeJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEJOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MepeHUs (U3NYECKUX BeIWYUH (yleiabHas
TEIUIOEMKOCTh ~ BEIIECTBAa, CONPOTHUBIEHUE MPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEAys MPEJIOKEHHON WHCTPYKIWU, U
BBIUUCIISTH 3HAUEHUE BEJIMYUHBL;

COOJTI0OIaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPH paboTe C J1abopaTopHbIM
000Opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI  JCHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMUcaHus (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHa, amMIepMeTp,
BOJIbTMETpP, CUETYMK BJICKTPUUECKON SHEPTUH, 3IIEKTPOOCBETUTEIIbHBIC
npUOOPHI, HarpeBaTeNIbHbIE IEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb TOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMSI O CBOWMCTBAaX (DU3MUECKHUX SBJICHUN W HEOOXOJIHMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M H3MEPUTEIbHbBIC
npuOopbl MO CXeMaM M CXEMaTHMYHBIM pPHUCYHKaM (3KUAKOCTHBIH
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETpP, ABUTATE]Ib BHYTPEHHETO
CropaHusi, 3JeKTPOCKOII, PEOCTaT), COCTABIIATh CXEMbl JIEKTPUUECKUX



Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKHUX LIETICH;
NPUBOAUTh  MPUMEPH  (HAaXOAWTh HWHPOPMAINMIO O  MPUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3NYECKUX 3HAHWM B TOBCEIHEBHOMN
JKU3HU JJIs oOecreueHusi 6€30MacHOCTH MpH OOpallieHuu ¢ IpudbopaMu H
TEXHUYECKUMU YCTPONUCTBAMM, COXPAHEHHUS 3I0POBbS M COOJIOJICHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBISATh TOMCK HHpopManuu (U3MUYECKOTO COJEpKaHUs B
HNHTepHeTe, HAa OCHOBE HMEIOIIMXCS 3HAHUM WM INYTEM CPABHEHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGOpMAIMIO, KOTOpas
SBJISETCS POTUBOPEUNBOMN WIIM MOXKET OBITh HEOCTOBEPHOI;
UCITIOJIB30BaTh MPHU BBINOIHEHUH YYE€OHBIX 33JJaHUi HAYYHO-TOIMYJISIPHYIO
JUTEPATYpPy (PHU3MYECKOro COAepKaHusA, CIPAaBOYHbIE MaTepHUAIbI,
pecypcbl cetu HTEpHET, BiaajeTh NpUuéMaMu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMUCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
o006mass uHPOpMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3HUYECKOTO
COJlep)KaHWsi, B TOM uYucie NyOJUYHO MPEACTaBIATh pPE3yJbTaThl
MPOEKTHOW WJIM UCCIEAOBATEIBCKON NIESITENBbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIN TOHSATUWHBIN ammapaT Kypca (U3UKH,
CONPOBOK/IaTh BHICTYILUICHUE MPE3ECHTALINEH;

NpPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB W HUCCIEIOBAHUN (PU3MUECKUX
MPOLIECCOB pacHpenessiTh OO0SI3aHHOCTH B TPYyNIE B COOTBETCTBUM C
MOCTaBJICHHBIMH 3aJla4aMHU, CJICIUTH 32 BBIIIOJIHEHUEM IUIaHA JACHCTBUI U
KOPPEKTUPOBATh €ro, aJCKBAaTHO OIICHMBATh COOCTBEHHBIM BKJAJ B
JEATEIIbHOCTh TPYIIIbI, BEHICTPAaUBaTh KOMMYHHKATUBHOE B3aUMOJICUCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K xoHiy 00yuenus B 9 ki1acce npeaMeTHbie pe3ysibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

UCIIOJIB30BaTh IOHATHA: CUCTEMA OTCUETa, MaTepuhalibHas TOYKA,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOrO ABMKEHUS, Nedopmanus
(ympyrasi, mjgacTU4eckas), TPEHHE, LUEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M MEperpy3ku, LUEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP TSKECTU TBEPAOIO Tesla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(pPa3ByK U YJIbTPa3BYK, JJIEKTPOMArHWTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaIbHO30PKOCTb,
CHEKTpPbI UCIyCKaHWs U IOTIJIOLIEHUs, anb(a, Oeta- U raMMa-u3iIydeHus,
W30TOIB, IAEPHAS SJHEPIeTUKA;



pa3nuuaTth SBICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBIKEHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE MBIXKEHHE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JBM)KEHHE 10 OKPY>KHOCTHU, B3aUMOJCHCTBUE
TE€J, PEaKTUBHOE JIBIJKEHME, KoyieOaTeIbHOE ABMKEHHUE (3aTyXarouue u
BBIHYX/ICHHbIC KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JIBHKCHHE, OTpaKCHHUE
3ByKa, MPSIMOJIMHEMHOE paclIpOCTPAaHEHHUE, OTPAKEHUE U MPETOMIICHHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3sioKeHHe OeJIoro CBeTa B
CHEKTp M CJOXKEHHE CIEeKTpaJbHBIX I[BETOB, JMCIIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOZHUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITYy4YEHUS) TI0 OMTMCAHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3UYECKUX  SBICHUN B
OKpyXXamomeM Mmupe (B ToM 4Yucie (u3nyecKue SBICHHS B MPHUPOC:
IPUIIUBBI U OTJIUBBI, IBHKEHUE M1aHeT COJTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMHU,
3eMJICTPSACEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 53XO0, I[BETa Tel,
ONTUYECKUE SIBICHUA B MPHUPOAE, OMOJOTHYECKOE ACHCTBHE BHIUMOTO,
yIbTPapUOJETOBOIO M PEHTTEHOBCKOTO W3JyYEHUM, €CTECTBEHHBIN
paaMoOaKTUBHBIN (OH, KOCMUYECKHE JIy4H, PAJUOAKTUBHOE H3IIy4YECHUE
OPUPOJIHBIX MHHEpAIOB, JEWCTBUE pAJAMOAKTUBHBIX U3IYYEHHH Ha
OpPraHu3M YeJIOBeKa), MPH ATOM TMEPEeBOAWTHh MPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJCNATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (U3HUUYECKUX
SIBIICHUIM;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TeNl U (U3UUYECKUE SBICHHUS, UCIIOIb3YS
¢usznyeckue BENUWYMHBI (CPEIHSE M MIHOBEHHAas CKOpPOCTh Teja MpH
HEPaBHOMEPHOM JIBJKEHUH, YCKOpPEHHE, MepeMelIeHHe, MyTh, YrioBas
CKOPOCTh, CHJIa TPEHHUA, CWJa YIPYrOCTH, CHJIA TSHKECTH, YCKOpPEHHE
CBOOOMHOTO TAJCHMs, BEC Tella, HWMITYJbC Tela, WMITYJIbC CHIIBI,
MeXaHW4Yeckas paboTa M MOIIHOCTh, MOTCHIMAIbHAS DSHEPrus Tena,
HOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHILMAIbHAS DHEPIUsl CXKaTOU
OPYXUHBI, KHHETUYECKash DSHEprus, IOJIHAs MEXaHU4ecKas »Heprus,
MEPUOJ U 9acTOTa KojeOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, IMOKa3aTellb MPEJIOMIICHUS CPEbl), TIPU OMUCAHUH
IPAaBWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCIIOJIb3YEMbIX BEJIMYUH,
0003HaueHUs W EIUHHIBI (U3UYECKUX BEIUYWH, HAXOIAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH I'papvKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu3oBaTh CBOWMCTBA TeJ, (U3UYECKUE SBICHUS M MPOILIECCHI,
UCIIOJIB3YS 3aKOH COXPaHEHUS YJHEPIHH, 3aKOH BCEMUPHOTO TSITOTEHHUS,



OPUHLUI CYNEpPHNO3UIUN CHJI, TPHUHLUI OTHOCUTENbHOCTH [ ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHWs] UMITYJIbCa, 3aKOHbl OTPAXECHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsA0BOI0 U MacCCOBOIO YHUCEI
OpU SJAEPHBIX PEAKIUAX, IPU ATOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECChl W CBOMCTBA TeN, B TOM YHWCJIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JTOrMUYECKUX
IIaroB ¢ OMOpPOHM Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTrh pacuéTHbIC 3a7aud (OMHUpArOIIMecs Ha CcHUcTeMy u3 2-3
YpaBHEHUI), UCHOJB3Ysl 3aKOHBI U (POPMYJIbI, CBA3bIBAIOLINE (PU3NUYECKUE
BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJauMd 3alllChIBaThb KpPATKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (POPMYIBI, HEOOXOANMBIE AJISI PELICHUS, MPOBOIUTH PACUETHI
OLICHWBATh PEAIUCTUYHOCTh TMOJYyYEHHOTO 3HA4YCHHS (U3HUECKOU
BEJIMYMHBI,

pacno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO pEHIUTh MPU MOMOIIU
(GuU3NYECKUX METO/OB, HCHOJb3Yysl OINUCAHUE MCCIEAOBAaHUS, BBIIEIATH
IpOBEPSIEMOE  MPEIINOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOpPSAKA
NPOBEJCHUS  WCCIICJIOBAHMS, JIeJaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOMIOIEHUH 1 OTIBITOB,;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUN WIH
¢u3nyecKux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HbioToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTb IMEpHoAa KoJIeOaHUH TPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEIHOE PaCIpOCTPaHEHUE CBETA,
pasnoKeHue OeNoro CBeTa B CIIEKTP, M3yUYeHUE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)k€HUs TMpeAMeTa B coOMparolieit
JUH3€, HAOMI0JeHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IyuEHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrOo Habopa
0o0OpylOBaHUS, OMWUCHIBATH XOJ OMbITA ¥  €ro  pe3yibTaThl,
(bopMyIUpOBaTh BHIBOIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaernss
CpeqHee 3HAa4YeHHE W3MEpSIeMON BeIMYMHBI (POKYCHOE pacCTOSIHHUE
coOuparolel JMH3bI), OOOCHOBBIBaTH BBIOOpP cmoco0a H3MEpeHUs
(M3MepUTeNbHOTO pPUbdOpa);

IPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UUECKHX BEIUYUH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTbH ITyTH OT BPEMEHU



pU PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HavYallbHOM CKOPOCTH, MEpHoJa
KOJIeOAaHUM MaTeMaTUYeCKOro MasTHHKA OT JIJIMHBI HUTH, 3aBUCUMOCTH
yrjla OTPa)X€HUsI CBETa OT yIJia MaJeHUs M yria MpeJoMJICHUS OT yIJia
najieHus1): TUIAHUPOBATh HCCIIEJAOBaHUE, CaMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTH pE3yJbTaThl IMOJYYEHHOH 3aBHCHMOCTHU
GbU3MYeCKUX BETWYMH B BHUAC TaONHII U TpaduKOB, IEJIaTh BBIBOIBI IO
pe3yJibTaTaM UCCISI0BaHUS;

MPOBOJAUTh KOCBEHHBIC M3MEpPEeHHS (DU3NUECKUX BEIUYUH (CpEIHSSA
CKOPOCTh M YCKOpPEHHE Tejla MpH PABHOYCKOPEHHOM JIBHMIKCHHH,
YCKOpPEHHE CBOOOJHOIO NaJACHUS, XKECTKOCTh MPYKUHBL, KOIPPULIHEHT
TPEHUSI CKOJBXKEHUS, MEXaHWYeCKas padoTa M MOIIHOCTh, YacTOTa H
Nepuosl KOJCOAHW MaTeMaTHYeCKOTO ¥ TMPYKHHHOTO MAasSTHUKOB,
onTHYECKas Ccuia coOuparoumieil JHUH3bI, PpaguOaKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOUpPATh IKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY U
BBITIOJTHATh W3MEPCHHUS, CIEeAysl MPEII0KEHHON WHCTPYKIINN, BBIYUCIISATH
3HAUYCHWE BEJIMYMHBI U aHATU3UPOBATH MOYICHHBIE PE3YyIbTAThI C YIETOM
3a/IaHHON TIOTPEITHOCTH U3MEPEHHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPU paboTe C J1ad0paTOpHbIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKH M3YUYCHHBIX (DU3MUECKUX MOJIEICH:
MaTepHaibHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHHK
CBeTa, JIyd, TOHKas JIMH3a, IUIAHETapHAas MOJEIb aToMa, HYKIOHHas
MOJIeJIb AaTOMHOTO SI/IPA;

XapaKTEePU30BaTh TMPHUHIUIBI  JICUCTBHSI HM3YYCHHBIX TNPHUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omucaHus (B TOM YHCIE:
CIUJOMETP, JATYMKUA TIOJIOKEHHS, PACCTOSHUS M YCKOPEHHs, pakKera,
9XOJIOT, OYKH, TepHucKom, Qoroanmapar, ONTHYECKUE CBETOBOIBI,
CIIEKTPOCKOT, JO03UMETp, Kamepa BuibcoHa), WUCMONB3ys 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXoauMble  (PU3UYECKUE
3aKOHOMEPHOCTH;

WCITIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKHUX ITPOIIECCOB
Py pENICHUH YYCOHO-TIPAKTUYSCKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS N300paKEHUN B TIJIOCKOM 3€pKajie U COOMPAOIIEH JINH3E,
OPUBOAUTH  MPUMEPH  (HaXOAWTh HMHPOPMAIUIO O  MpUMEpax)
MPAKTUYECKOTO HKCIOIB30BaHMS (DU3UUYECKUX 3HAHWM B TOBCEIHEBHOU
JKU3HU I oOecrieueHrst 6€30MacHOCTH MpU oOpaleHur ¢ npudbopaMu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHUsI 370pPOBbS W COOJIOJICHUS
HOPM JKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK WHGOpMAIMK  (HU3NIECKOTO COACPKaHUS B
HHuTepHeTe, caMOCTOATENbHO (GOPMYIINPYS MOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONPEEIIEHUsI JOCTOBEPHOCTH MOJIYyYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOMIOJHUTENBbHBIX UICTOYHHUKOB,

UCIOJIb30BaTh MPH BBIMOJIHEHUH Y4YE€OHBIX 3a/laHUil Hay4HO-TIOMYJIIPHYIO
JAUTEepaTypy (U3MUECKOrOo  COJEp)KaHWs, CIPAaBOYHbIE  MaTEPHUAIBL,
pecypcbl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpMAIlMU U3 HECKOJBKMX HCTOYHUKOB (PU3UUYECKOTO COAECpIKaHUS,
nyOJMYHO MPEICTABIATh PE3YyJIbTaThl TPOSKTHOM WM UCCIEI0BATEIbCKON
NESTENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  W3YYCHHBIN
NOHATUUHBIM anmapar HM3y4yaeMmoro pasjaena (U3MKH M COINPOBOXKIATh
BBICTYIUICHHE TMpe3eHTaluel ¢ ydyé€ToM OCOOEHHOCTEM ayJuTOpHUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo yacos DJIEeKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbre)
KourpoJububie | IIpakTuyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pazjnen 1. ®usuka u eé posib B NO3HAHUYN OKPYKAIOIIEr0o MUpa
bubnuorexa [JOK
11 o - 2
VISHKA © HayKa O Tpupoae https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1.2 o 2 1
HISHHACCICHE BEIHIHAL https://m.edso0o.ru/7f416194
bubnuorexa [JOK
13 E 5 2 1
CTECTBEHHOHAYUYHBIN METO]1 TO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3nen 2. [lepBoHayalibHbIE CBeIEHUSI 0 CTPOEHUH BellecTBa
but6mmoreka [{IOK
2.1 1
Crpoetne peliecTsa https://m.edso0o.ru/7f416194
99 JIBr>KeHUEe U B3aMMOIEHCTBUE YaCTHI] 5 1 bubnmnoreka [JOK
' BELIECTBA https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETATHDIC COCTORMITA BElecTRa https://m.edso00.ru/7f416194
Hroro no pazmeny 5
Pasnen 3. /IBu:keHne U B3aMMO/IeiCTBHE TeJl
bu6nuorexa [JOK
A M
3 CXATITICCKOT ABHACHHE 3 https://m.edso00.ru/7f416194
3.2 WNueprus, macca, TNIOTHOCTh 4 1 but6mmorekxa [{IOK



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

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

bubmuorexa [JOK

33 Cuna. Bugpt cun 14 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBjieHne TBEPABIX TeJl, ;KHAKOCTEl U ra3oB
41 [asnenue. Ilepenava naBneHus TBEPABIMU 3 bubnmnoreka HOK
' TEeJIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlapitetine K KoCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(epHOE JaBICHHE 6 https://m.eds00.ru/7f416194
44 [elicTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEIIO https://m.eds00.ru/7f416194
Uroro no pazueny 21
Pa3pea S. PaboTa m MOIHOCTB. DHeprust
bubmmoteka [IOK
A P 1
> 400Ta H MOIHOCTE 3 https://m.edsoo.ru/7f416194
bubmmoteka [IOK
52 Hpoctrie Mexanu3MbI S ! https://m.edso0.ru/7f416194
bu6nuorexa [IOK
>3 Mexartiraectas snepris 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcesbl
Paszgea 1. TenjioBbIe ABJIeHUSA
. bubnuorexa [JOK
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBHIE NPOTECeH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JinekTpuyecKue U MArHUTHBIE SIBJICHUSI
21 DNeKTpUYECKUE 3apsibl. 3apsHKCHHBIC Tena - 1 bubnmnoreka [JOK
' U UX B3aUMOJeHCTBUE https://m.edsoo.ru/7f4181ce
N N bubmorexa [JOK
2.2 IToCTOSHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHI https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.4 4
DUICKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Uroro o pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. Mexannueckue siBJIeHUSA
MexaHuueckoe JBUKEHHE U CIIOCOOBI €ro bubnmoreka [JOK
1.1 10 1
OIMMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B % 20 1 3
SAMMOAICHCTBHE TE https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3aKOHbI COXpaHCHNUA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3nen 2. Mexann4decKue KoJ1e0aHUS U BOJTHDI
bu6nuorexa [IOK
2.1 M 7 3
CXAHMHECKNE KONCOAHMS https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
2.2 M .3 8 1 3
CXAMMHCCKHC BOIHPL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ IMOJI€ U JICKTPOMATrHUTHBIC BOJTHbI

31 DNeKTPOMarHuTHOE TOJIE 1 5 9 bubnmnoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
Pa3nea 4. CBeToBbIC AIBICHUA

4.1 3aKOHbBI paCIPOCTPaHEHUs CBETa 6 2 bubmuoreka [IOK



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

bubmuorexa [JOK
4.2 JIuH3BI ¥ onTHYECKHEe TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httns://m.edsoo.ru/7fA1a4a6
Hroro no pazueny 15
Paszgen 5. KBanToBble iBJIeHUA
bubmuorexa [JOK
51 Hcnyckanue v IOTJIONIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
52 CTpociHe aTomHOro s1pa 6 L https://m.edsoo.ru/7f41a4a6
bubmnorexa [JOK
. A 7 1
5.3 JIEpHBIC PEaKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pazgen 6. [loBTOpUTEIbHO-00001Ia0 NI MOTY./Ib
6.1 [ToBTOpeHue u 0600IIEHUE COEPIKAHUS 9 9 bu6nuorexa [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Kontpoububie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTeiibHbIE
padoThI padoThI pecypenI
1 ®du3uka — HayKa 0 IPUPOJIE. 1
SBnenus npupobl
2 Ouznyeckue IBIeHUs 1
3 ®u3znuecKre BEIIMUMHBI U UX 1
u3MepeHue
VYpok-uccnenosanue "M3mepenne
4 TEeMIIepaTypbl IPU ITOMOIIH 1 1
XKHUJKOCTHOTO TEPMOMETpPA U 1aTUUKA
TEeMIEpaTyphl"”
MeToapl HAYyYHOTO TTO3HAHMSL.
5 o b . 1 bubmorexa [JOK
nucanue PU3NYECKUX SIBJICHUM C
N https://m.edsoo.ru/ff09f72a
ITOMOUIBIO MOJIENEN
Ypok-uccnenosanue "lIposepka
5 TUINIOTE3bI: TaJTbHOCTb MMOJNETA MIAPHKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oobliie, ueM 0oJIbIle BhICOTa MmycKa"
Crpoenue BemiecTBa. ONBITHI,
7 JOKa3bIBaIONINEe JUCKPETHOE 1 bubmorexa [IOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILLECTBA
but6mmorekxa [IOK
8 JIBV>KeHWEe YacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

VYpoxk-uccienoBanue «OMnbITHI 1O

9 HaOJIIOJICHUIO TEIJIOBOTO PACIITUPECHHS
ra3oB»
10 ArperaTHble COCTOSTHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
1 Bozbl. O000IIEHHE 110 pa3eny bubnmnoreka HOK
«ITepBoHauyaIbHbBIC CBEICHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE bubmorera HOK
BIDKEHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cropocte. Eaummipt ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHH JBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubmmnoreka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 [TmoTHOCTE BemecTBa. Pacuer macchl bubmorexa [JOK
1 00beMa Tesa 1o ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
IJIOTHOCTU TBEPJIOTO Tea
18 Pemenue 3amad no teme "[1moTHOCTH bubmmoteka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cwuita kak XapakTepHUCTHKA
19 B3auMoeicTBus Ten. Cua
ynpyrocti. 3akoH ['yka
20 JlabopaTtopHas padota «3ydenue

3aBUCUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
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(medopmanun) NPy UHBI OT
HPUIOKEHHOM CHIIBI»

21 SIBnenue Tarorenus. Cuiia TSHKECTH
CBs13b MEXKIY CHJION TSHKECTH U
. Y bubnmnoreka [JOK
22 Maccod Teita. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aa4 1o teme "Cuia TSKeCTH

23 Cuia TsSKeCTH Ha APYTHUX IJIaHeTax. bubnmnoreka HOK
du3nYecKre XapaKTEPUCTUKU TIIaHET https://m.edsoo.ru/ff0a1502

bubmuorexa [JOK

24 Hsmepenne cui. Jlunamomer

p A p https://m.edsoo.ru/ff0al8cc
bubnnorexa [JOK

25 Bec tena. Hesecomoctn

https://m.edsoo.ru/ff0al778
CrokeHHe IBYX CHUJI, HaIPpaBJICHHBIX
26 10 OJTHOM T1 51114)(0171 ’ bubmorexa OK
1P ' https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOIIAs CHIT

97 Pemenne 3amau mo teme
"PaBHoneiicTByrOMmas cun'

28 Cuia TpeHus u €€ Bubl. TpeHue B bubmuorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas pabota «M3yuyeHue
3aBUCHUMOCTH CHUJIBI TPEHUS

29 CKOJIbKEHUS OT CHJIBI JABJICHUSA U bubnnorexa [IOK

https://m.edsoo.ru/ff0alcc8
XapaxkTepa COMPUKACAOIINXCSI
ITOBEPXHOCTEW

30 Pemrenue 3anau Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUJIIBI

31 Pemenue 3anau mo temam: «Bec but6mmorekxa [IOK

tenay, «I'padpudeckoe nzodpaxkeHue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cuibly, «PaBHOACHCTBYIOIIAS
CHII»

KontponbHas paboTta 1mo Temam:
«MexaHndeckoe nBImKeHue», «Macca,

32 IJIOTHOCTBY, «Bec Temay,
«['pacduueckoe n300pakeHUE CUIT»,
«Cunbi»

33 JaBnenue. CriocoObl yMEHbILICHUS U bubnmoreka [JOK
YBEIIMYECHUS JaBICHUSA https://m.edsoo.ru/ff0a20a6
JlaBrenue raza. 3aBUCUMOCTD

34 JIaBIIEHUS ra3a oT 00bEMa Bubmaorexa IIOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepemaua gaBaeHUS TBEPIABIMU
35 TeJII;MHH mg KOCTSIMH H II‘)aI;aMI/I bubmorexa [JOK
> KA ' https://m.edsoo.ru/ff0a25b0
3axoH [lackans

36 JlaBneHue B )KUAKOCTH U Ta3e, bubmmoteka [IOK
BBI3BAHHOE JCHCTBUEM CHIIBI TSXKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3a1ad no teMe «J/lapieHue B bubmmoteka [IOK

37
JKHJIKOCTH U Tase. 3akoH [lackamsy https://m.edsoo.ru/ff0a2826

bubmmoteka [IOK

38 Coob

OODIIAIOIIHECA COCYIRT https://m.edsoo.ru/ff0a2970

39 IMuapaBauueckuii mpecc bubmorexa [JOK

P p https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopuiaeBon
JKUJIKOCTHBIA HacocC
ATmocdepa 3eMin U IPUYUHBI €€ bubmuoreka [IOK

41
CyIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3nyxa. ATMocdepHoe bu6muoreka [IOK



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

JaBIIEHUE

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMochepHOro JTaBJICHHS.

bubmuorexa [JOK

43 OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 aBJIEHUS OT BBICOTB(IbHI:a),I[ YpOBHEM bubmorexa LOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepouna. AtmochepHoe bubnmoreka [JOK
JIABJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
AtMocdepHoe naBieHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa LHOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabora «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIBI, bubmuorexa [JOK
JEUCTBYIOLIEH Ha TEJIO, IOrPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTH)»
JlabopaTopHas paboTa 1o Teme
49 «MccnenoBanne 3aBUCUMOCTH Beca bubmorexa [JOK
TeJna B BOJE OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B )KHJIKOCTh 9aCTH TEJIa»
bubmmoteka [IOK
50 Hlnapatiite Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
51 "KoHcTpynpoBaHue apeomMeTpa nin
KOHCTPYHPOBAHUE JIOJKHU H
ompeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amad mo teMam: «IlimaBanue bubnuorexa [JOK



https://m.edsoo.ru/ff0a2b5a
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cynoB. BoznyxoriaBanue,
«/laBieHue TBEPABIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonTponbnas pabora no teme

53 «/laBieHue TBEPABIX TEN, )KUIKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexaneckas pabora https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

55 MonmHocTs. EuuHits: MOMHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM NP 1
noabEMeE 110 JieCTHHIIE"

57 IIpocThie MexaHu3MBI. Phruar.

PaBHOBecue cuin Ha pbryare
Poruaru B TexHuKe, OBITY U IPUPOJIE.

58 JlaboparopHnast pabota 05 bubmuorexa [JOK
«HccienoBanne yClIOBUM PaBHOBECHUS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3agau no teme «Y cioBust bubmmoteka [IOK
PaBHOBECHS pbl4yara https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro nerctBust

60 MexanusMa. JlabopaTtopHas pabota 05
«H3mepenne KI1/] HaknoHHOM
MIJIOCKOCTH

61 Pemenue 3agau no teMe "PaboTa, bu6nunorexa [JOK
MotrHocTh, KIT/I" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckast JHepIusl. bubmuoreka [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckast u noteHIaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMS] MEXaHUYECKOM
SHEPTUU

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

64

YPOK-3KCIIEpUMEHT 1O TEME
"DKCIepUMEHTAIbHOE OIIPEIEIIEHNE
W3MEHEHMs KHHETUYECKON U
NOTEHIMAJILHON SHEPTUH NIPU
CKaThIBAaHUHM TeJIa 110 HAKIIOHHOM
mockocty"

65

KonrponsHas padora mo reme
«PaboTa 1 MOIIHOCTh. DHEPT U

66

Pesepubiit ypok. Pabora ¢ Tekctamu
0o teMme "Mexanudeckoe ABrKeHue"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad4ee6

67

PesepBHblit ypok. PaboTa ¢ TekcTamu
o teme "JlaBneHue TBEPABIX Tell,
JKUIKOCTEHN U Ta30B"

bu6nuorexa [IOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o Teme "PaboTa. MomHOCTb.
Ouneprus"

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
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https://m.edsoo.ru/ff0a4ee6
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8 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTeiibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHbIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHHETHYECKON TEOPUH M UX OTIBITHBIE 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB B MOJIEKYJI 1
3 Mopaenu TBEPIOTO, )KUAKOTO U 1 bubnnorexa [JOK
ra3o00pa3HOro COCTOSIHUM BelecTBa https://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBOMCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOpUU
bubmmoteka [IOK
5 Kpucrammmyeckue u amopgHbie TENA 1
P Po https://m.edsoo.ru/ff0a5800
5 CmaumnBaHue U KamWUISIPHOCTbD. 1 bubmuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacuMpeHue u cxatue 1 brbsmorexa LOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKCHHUSI 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
W3MEHEHUs BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bune! terionepenaun 1 bu6muoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koupepennus "[IpakTuaeckoe
HCIOJIb30BaHUE TETJIOBBIX CBOWCTB

bu6nmoreka [IOK

= BEIIIECTB U MAaTEPHUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonnyecTBo Temnotel. Y neiapHas bubnmoreka [JOK
TEINIOEMKOCTh https://m.edsoo0.ru/ff0a6976

13 VYpaBHeHHe TEMI0BOro OanaHca. bu6mmoteka [IOK
TennooOMeH u TEIIOBOE pABHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccnenoBaHue siBICHUS bubmuorexa [JOK
TEII000MEHA TIPU CMEIITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U TOpsTYei BOIbI"
Pacuer koaudecTBa TEILIOTHI,

15 He00X0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIJISISIEMOTO UM TIPH OXJTAKICHAH

16 JlaboparopHnast pabota "Onpenenenue bubnmnoreka [JOK
yEeIbHOM TEMIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAIUTUYECKUX I;faln. VY nenpHas Bubmaorexa IIOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TIaBJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIIOTHI MIaBlIeHUA Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bu6nunorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenpHas Tennora bubnuorexa [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6a98
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Hap006p330BaHI/IH 1 KOHIOCHCAI .
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bepHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bozmyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJILHOM BJIAXXHOCTH BO3ayxa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha onpeencHue
BJIAYKHOCTH BO3/yXa

24

[TpuHIUIBEl pabOTHI TEIJIOBBIX
neurareneii. [laposas TypOuHa.
JIBuTaTesib BHYTPEHHETO CrOPaHuUs

25

KIIJI TenmioBoro gBuraTes.
TermIoBble ABUraTENN U 3alllUTa
OKpY’Karollel cpebl

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

26

3akoH COXpaHCHHA U ITPCBPALLICHHA
OHCPTIHH B TCIJIOBBIX ITPpOHIECCax

27

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TennoBble IBICHUS.
N3menenune arperaTHbIX COCTOSIHUM
BemecTsa"

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

28

KonTponbHas pabota mo reme
"TerioBble aBiIeHUA. I3MeHEeHNE
arperaTHBIX COCTOSIHHI BetiecTBa"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. [[Ba pona
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "IaeKTpU3aus
TeJ UHAYKIUEN U TIPH
COMPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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B3auMozeicTBue 3apsyKEHHBIX TEIL.

bubmuorexa [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
39 HanpsikeHHOCTD 3JIEKTPUYECKOTO bu6mmoteka [IOK
nojst. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX IOJEN
Hocurenu anexTpuueckux 3apsiioB.
33 OnemeHTapHbli 3apsa. CTpoeHue
aToMa
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bu6nuoreka [IOK
COXpAaHEHUS JIEKTPUUECKOTO 3apsiga https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aa4 Ha pUMEHEHNE bu6mmoreka [IOK
CBOMCTB 3JIEKTPUUECKHUX 3apsAJI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUUYECKHI TOK, YCIIOBUS €r0
36 CYILECTBOBAHUA. MICTOUHUKHA Bubmaorexa ITOK
Y i https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleficTBUS IEKTPUYECKOTO TOKa bubmorexa LHOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "Jleicteue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JUDIJIEKTPUKA"
39 DNEeKTpUUYECKU TOK B METAJUIAX, bubmmnoreka [JOK
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuuecKkas 1enb U e€ COCTaBHbIE
JacTH
Cuna toka. JlabopaTopHas pabora
" PaTOpHai p bubmuorexa IIOK
41 W3mepeHune u peryinmpoBaHue CHITBI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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DIEKTPUUECKOE HATIPSKEHHE.
Bonbr™merp. JlaGopaTtopnast paboTa

bubmuorexa [JOK

42 "U3mepeHue u peryavpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsKkeHus"

43 CornpoTuBieHNE NPOBOJHUKA. bubnmoreka [JOK
VY enpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmnoreka [JOK
MPOBOJHHUKA OT €r0 JIMHBI, TUIOIIAIHA https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHusl U Marepuana"
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma i yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

HEenH
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTU CHIIBI

46 TOKa, UYILETO Yepe3 PE3UCTop, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHBIICHUS PE3UCTOPA U
HarpspKEHUs Ha pe3uctope”

47 [TocnegoBarenbHOE U MapaieTbHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 IIpaBWJIa CJIOKEHMSI HANIPSHKEHUH TTPU 1 bu6muoreka [IOK
MOCIIEA0BATEIILHOM COCIMHEHUU IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlabopaTtopHas pabota "[IpoBepka

49 IIpaBWJIa I CUJIBI TOKA IIPU 1 bubmuoreka [IOK

napajuieJIbHOM COeTUHEHUN
pe3uctopoB”

https://m.edsoo.ru/ff0aadle
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Pemenne 3aaa4 Ha IPUMCHCHHC

bub6numoreka [IOK

50 3akoHa Oma I pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmnoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenne
52 a60TpLI u E\)/IOH_[PII)OCTI/I BHCKTpI/IlIeCKOFO bubnnorexa LIOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKHE LIENN U ITIOTPEOUTEIN
53 3J1eKTTqueCK0ﬁ SHEPTUU B 61;)IT buGnnorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJILHOI paboTe
110 TeMe "DIIEKTPUUECKHE 3aPsiIbl.
54 3apsKeHHbBIE TZJIfI)a U UX ’ bubmorexa LHOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoaeincTeud. [1oCcTOSHHBIN
ANEKTPUUYECKUN TOK"
KonTponbHas paboTa o teme
"DIEeKTPHUUECKHE 3aPSIIbI.
55 3a H)KTCII)-IHBIG TEna I/IpI/IX bubnmorexa [TOK
P o Ny https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSHHBIN
AIEKTPUIECKUN TOK"
56 ITocTOsTHHBIE MATHUTEI, X
B3alMOJICHCTBHE
57 VYpok-uccnenosanue "M3ydenne bubnmnoreka [JOK
HOJIEH ITOCTOAHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MaroHuTHoe 1oJjie
bu6nunorexa [JOK
58 3eMJIH U €ro 3HaYeHHue JUIs )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OnbIT Dpcrena. MarHuTHOE MoJie
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

bub6numoreka [IOK
https://m.edsoo.ru/ff0acld?2

60

[IpumeHeHue IeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"N3y4yenue neicTBUsI MarHUTHOTIO
TI0JIs1 Ha MPOBOAHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEb TOCTOSIHHOTO
ToKa. Mcnonb3oBaHue
ANEKTPOABUTaTEIEH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIOPTE.
Jlaboparopnas pabora
"KoHcTpyupoBaHue U u3yueHue
paboTHI dNIeKTpoABUTATENS "

bubnnorexa [JOK
https://m.edsoo.ru/ff0ac86c

62

OnbiTel Papajes. 3aKoH
3J€KTPOMArHUTHOW MHAYKIIUH.
[IpaBuno Jlenna

63

Onexrporereparop. CriocoOsl
TOJTYYEHHS DJIEKTPUIECKOW YHEPTHH.
DJEeKTpOCTaHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTrUn

64

[ToaroroBka Kk KOHTPOIBHOU paboTe
10 TeMe "DIJIEKTPUYECKUE U
Mar"HuTHbLIE IBIeHUS"

65

KonTponbHas pabora no teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS "

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acb14

66

Pesepubrii ypok. Pabota ¢ Tekctamu

but6mmorekxa [IOK



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

o teme "TerioBrle ABiIeHUS"

https://m.edsoo.ru/ff0accbe

PesepBubIii ypok. Pabota ¢ Tekctamu

bu6nmoreka [IOK
7 " 5 1
0 Ho reve HOCTUO HHH,I,’ " https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHblit ypok. PaboTa ¢ Tekctamu 1
1o TeMe "MarHuTHsbie sIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
(]
JIE-H Tema ypoka Beero Konrpoasbnbie | IlpakTnyeckue fd[:;'—?EHﬂﬂ :)Ig[?a[;zil;fenbﬂme
padoThI padoTshI pecypenI

1 MexaHnnyeckoe ABHKEHHUE. 1
MarepuanbHas TO4Ka

2 Cucrema orcyeta. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXAHUYECKOTO JIBUKCHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE 1 bubnuorexa [JOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE NpAMOIMHENHOE

4 nBikeHue. CpeHsis 1 MTHOBEHHAs 1
CKOPOCTh

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBUOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO IBUKEHHUS. 1
I'padux ckopocTH
JlaGopatopHas pabota "OmnpeneneHue

7 YCKOPEHHUS Tesa Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JIBH>)KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM Iu1ockocTy"

8 CBoboanoe nasenue tei. OnbIThl 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 bubnuoreka [IOK

okpyxHocTH. [lepnon n gacrora

https://m.edsoo.ru/ff0ael76



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

oOpaiuenus. JIuneitnas u yrionas

CKOPOCTH
10 LleHTpOCTpEMHUTELHOE YCKOPEHHE
1 [Iepseiii 3akoH HproToHA. BekTop bubnuoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHopelicTByroIas cuia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexka [IOK
Cyniepnio3unust CUi https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHeHue bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [{OK
15 Cua ynpyroctu. 3axon T'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amau no reme «Cuna
YIPYTOCTH
17 JlabopaTtopHast pabota «OnpeneneHue bubnmnoreka [JOK
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Chia TpeHHs https://m.edsoo.ru/ff0af738
19 Pemienne 3agau o teme «Cuita bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas pabota "OmnpeneneHue bubnuorexa [JOK
20
Kod(duImeHTa TPEeHUsI CKOIbXeHNs" https://m.edsoo.ru/ff0af8be
P "3
o HemeHHe 3éz1aq 1o TeMe aKCOHH Butmorexa LIOK
BIOTOI;Ia' 118 UpYrocTH. Luia https://m.edsoo.ru/ffOafb8e
TpPEeHHUS
29 Cwuta TSKECTH M 3aKOH BCEMUPHOTO bubmmorexa [JOK

TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

MageHus

Ypok-koHhepenius "J[BrkeHune Tein

23 BOKPYT IPaBUTAIIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuku"
Pemenue 3amau o reme "Cuiia
24 K Bj.KOH BCEMHUPHOIO buGnnorexa [IOK
U U
PREET P https://m.eds00.ru/ff0af5f8
TAroreHus"

o5 [IepBas kocMu4eckast CKOpOCTb. bubnuoreka LIOK
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOW TOYKH.

26 AOGComoTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpI0TO TEINIA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBhIO BpaIlleHUS

27 MowmenT cuibl. LleHTp TshxecTn

28 Pemenue 3amau mo reme "MoMeHT bu6mmoreka [IOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
ITonroroBka Kk KOHTPOJILHON padboTe 1o

29 Telvllle "MexaHquCK(I))e BI/DKCEI/IG bubmmorexa LHOK

5 A ' hittps://m.eds00.ru/ff0b0408
Bsaumoneiicteue Ten"
KourponbHaas padora mo reme
30 Y P (I))e S bu6mmoreka [JOK
B )

exaHqueCK ! https://m.edsoo.ru/ffOb06ec
Bsaumoneiicteue Ten"
mnynse tema. UMOyabe cuibl. 3aKoH

31 g HUSA UMIT m,ya Yupyroe u bubmnorexa [IOK
coxpane Y Cu - Y HPYT https://m.edsoo.ru/ff0b07fa
HEYMpPYroe B3auMOICHCTBHE

32 Pemenue 3anad mo reme "3akoH bu6mmoteka [IOK
COXpaHEHHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-kordepernnus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JIBUKEHUE B MPUPOJIE U TEXHUKE"

34 Mexanundeckas paboTa U MOIITHOCTh bubmmnorexa [TOK
https://m.edsoo.ru/ffOb0Oa84
35 PaboTa cHITBI TSKECTH, CHIIBI Bbubmmorexa [JOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OnpenencHue
36 paboThI CUJIBI TPEHHUS IIPU
PaBHOMEPHOM JIBHXKCHHUH TEJa 110
TOPU30HTATLHOM TOBEPXHOCTH
37 CBs13b SHEpruu U paboTHI.
[TorenunaneHas sHEPTU
38 Kunernueckas sueprus. Teopema o bubnunoreka [JOK
KMHETUYECKOU SHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHas pabota «3y4yeHue bubnnoreka [IOK
3aKOHA COXPAHEHUS DYHEPTHUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHOE ABMKEHUE U €TO bu6mmoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KojaeOaHus. bubnuorexa [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTndecKuil ¥ NpyKUHHBIN
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 n:pnona KOer6aHm71 OT JKE€CTKOCTH bubmorexa LIOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI ¥ MacChl TPy3a»
45 [IpeBpaiieHue SHEPTUU IPU

MeXaHUYECKHX KOJICOaHMIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

JlaGopaTtopHas pabora «OnpenencHue
4acTOTHI U IEpHoJIa KoJIeOaHMi
MPYKUHHOTO MasiTHUKA»

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

47

JlaGopaTtopHnas padota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexanuueckue BoIHEL. CBOMCTBA
MeXaHU4YeCKUX BOJIH. [IpoonbHbIe 1
MOTIEPEYHBIC BOJIHBI

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

49

Ypok-koudepenuus "MexaHnueCcKHe
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJIHbI"

50

3Byk. PacnipocTpanenue u orpaxeHnue
3ByKa

51

Ypok-uccnenoBanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BbICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YIbTpa3ByK u
UHQPa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexanuueckue kojaeOaHus U BOJTHBI"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota 1o reme
"3akoHBI COXpaHeHHs. MexaHnuecKne
Kosie0aHusl U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNIEeKTPOMArHuTHOE TOJIE.

Bbu6mmoreka [JOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJH
Ypoxk-koudepenuus "kana
58 ANEKTPOMATHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonb3oBaHue 37€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIsl COTOBOM CBsI3U"
VYpok-uccnenosanue "U3yuenue
P . . bubnuotexa [JOK
59 CBOICTB AJIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MOMOIIbI0 MOOUITLHOTO TeseoHa
Pemenue 3a1au Ha onpeeneHue
60 YacTOTHI U ITTMHBI JIEKTPOMArHUTHON
BOJIHBI
DneKTpOMarHuTHas IPUPO/Ia CBETA.
61 Cko Or()JTI) CBETa Bomfoé)ble CBOICTBa bubmoreia HOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsamonuneiinoe
62 aCTIpOCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [JOK
pacpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpakKeHUs CBETa. 3epKaJa.
63 Pemenue 3a1au Ha mpuMeHeHNE bubmaorexa LOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 ITpenomnenue cBera. 3aKoH bubnuoreka [IOK
MPEJIOMJIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 I/IcnonLSOBZ:{I:/Ie HOJ‘IHOfO BHYTPEHHETO bubnmorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpaKEHHsSI B ONTHYECKUX CBETOBOAX
66 JlaGoparopHas pabota "Mccnenoanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH YTJIa IPETOMIICHUS
CBETOBOTO Jy4ya OT YIJIa IMaJICHUs Ha
rpanuiie "Bo3ayx-crexio""

Ypok-koupepenmus "Mcnonb3oBanue

67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
Bbubmmorexa [JOK
68 J .0 e
FIHEBL ATTIHCCKAT CHIA b https://m.edsoo.ru/ffOb3f2c
bubmuoreka [JOK
69 I1 0 i
OCTPOCHHE HIODPWICHIH B JHH3ax https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
70 dox f:)Horl(O) aC(I:)TOHHI/I}I u orr)ITineCKOﬁ bubmmorexa [IOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIbI COOMPAIOIIIEH JTUH3BI

71 Ypok-koHpepenmus "OnTuueckue bubnuotexa [JOK
JMH30BbIE TPUOOpPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmmorexa [JOK

P https://m.edso0.ru/ff0b4684

73 Ypok-kondepentus "JlepexTo
3penus. Kak coxpanuts 3penue”
Pasnoxxenne 6e10ro cBera B CIIEKTP.

74 OmnebiTel HetoToHa. CroxxeHue bubnmnoreka [JOK
CIIEKTPAJIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopaTtopHnas pabota "OMbITHI 11O
pa3I0kKEHUIO OENOro CBeTa B CIIEKTP U

bu6mmoteka [IOK
75 BOCTIPUATHIO I[BETA MPEIMETOB IIPHU UX

HaOJII0IEHUH Yepe3 [[BETOBbIE
¢bunbTpe"

https://m.edsoo.ru/ff0c0e2a



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

VYpoxk-npaktukym "BosiHOBbIE

76 CBOMCTBA CBETA: IUCIICPCHSI,
uHTephepeHus u qudpaxus”
77 Omnpitel Peszepdopaa u ninanerapuas bubmmoreka [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moneins atoma bopa
HcnyckaHnue u IOTJIOICHUE CBETa
79 atomoM. KBanTsl. JIuneiuareie bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
Ypok-npaktukym "Habntonenue bubnuorexa [JOK
80 "
CIIEKTPOB UCITYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BUJIBI bubmmorexa [IOK
A A https://m.edsoo0.ru/ff0c1672
82 Crpoenue atoMHoro sigpa. Hykinonnas bubnunoreka [JOK
MOJIETb https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHBIE IpEBpalLCHUS. bubnnoreka [IOK
H3otomnbl https://m.edsoo.ru/ff0clal4
84 Pemenne 3a1a4 mo Teme: bu6mmoreka [JOK
"PagnoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 ITepuon nonypacnana
VYpoxk-koHpepennus "PagunoakTuBHbIC
86 1/131))1 eHHs([b BII)'I upoJie, MEAUITNHE bubnuorexa LIOK
i " PHPOJE, MEAIIHE, https://m.edso00.ru/ff0c2126
TEXHHUKE
SnepHbie peakuu. 3aKOHBI
87 coﬂx paHeHESI 3au51 OBOT'0 ¥ MacCOBOTO bubmorexa LIOK
P AL https://m.edsoo.ru/ff0c1c58
quUCeN
88 DHeprusi CB3U aTOMHBIX siiep. CBs3b bubmmorexa [JOK

MAacCCBI 1 DHCPIruun

https://m.edsoo.ru/ffOcld7a



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

89

Pemenne 3axau no teme "SnepHsie
peakuun"

90

Peakuuu cuHTe3a u neneHus suep.
Wcrounuku sneprun CosHua u 38€31

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-konpepennus "SAnepras
sHepreTuka. JlencTeus
paZMOaKTUBHBIX U3yYCHHH Ha )KUBbIE
OpraHu3mal"

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DIIEKTPOMAarHUTHBIC BOJTHBI.
KBanroBsie siBaenus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtponpsHast pabora o teme
"DIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHBIC BOJTHBI.
KBanToBsIe siBeHus"

94

[ToBTOpenue, 06001IeHUE.
JlaGopatopHble paboThI IO Kypcy
"B3aumopeiictBue Ten"

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

95

[ToBTrOopenue, o6o0mmenue. Pemenune
PACUCTHBIX U KAYCCTBCHHBIX 3a1a4 110
TeMme "TernoBble pouecchr”

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

96

[ToBTOopenue, o6o61meHue. Pemmenue
pacUeTHHIX M KaYeCTBEHHBIX 33]1a4 110
teme "KII/] TerutoBbIx aBUrarenei"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600meHue. Pemenne
pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
teme "KIIJI anekrpoycTaHOBOK"

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c2b30



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
https://m.edsoo.ru/ff0c2b30

[ToBTOpEHME, 0000IICHHE.

bu6mmoreka [JOK
%8 ?a60paT0pHHe pa60"TH HOTYPeY 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBEBIE SIBICHUS
IToBTOpenue, 0606meHue. Padota ¢
99 TEKCTAMU 110 TeME "3aKOHBI 1 bubmoreka [JOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHKE
[ToBTopenue, 0600menue. Padora ¢
100 texkcTaM 110 TeMe "KoneOanusa u 1 buGnnorexa [IOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTropenue, 0606menue. Pabora c
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubnmorexa LOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUA
[ToBTropenue, 0606menue. Pabora c
102 TexcTamu 110 TeMme "KBanToBas u 1
snepHas ¢puzuka
OBHIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» duzuka: 7-i kiacc: 0a30BbIN YpoBeHb: yueOHHUK, 7 kiacc/ [Tepbimkun .M.,
NBanoB A.U., AkunonepHoe oomectBo «M3narensctBo «IIpocsemienue»

» Ousnka: 8-i kiacc: 6a30BbI ypoBeHb: yueOHHK, 8 kiacc/ [leppimkun M. M.,
NBanoB A. 1., AkunonepHoe odbmectBo «M3narensctBo «IIpocsemnienue

» Gusuka: 9-1 knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 knacc/ [lepbimkun U. M.,
['ytauk E. M., UBanos A. U., IletpoBa M. A., AkiinoHepHoe oOI11eCcTBO

«3narensctBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
®usuka. Peanuzarus tpedboBanuii ®I'OC ocHOBHOTO 0011IETO

00pa3oBaHUs METOJINYECKOE MOCOOHe JIS YUUTEIIS.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru/ff09f72a
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