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MHOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1o ¢u3uke Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIO)KEHUW U TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOU 00pa3oBaTeNbHON MPOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuerom enepaabHOI paboueii MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenogaBanus yaeoHoro npeamera « Duznkay.

Conepxanue mporpaMmbl MO (PU3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYalOIIMXCS M OPTraHU3aLUI0 U3y4EHHS
bu3nKu Ha JeATeIbHOCTHOM ocHOBe. B mporpamme mo ¢u3MKe y4HUTHIBAIOTCS
BO3MOXHOCTH yueOHOTO Tipenamera B peanmusauuu TtpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM PE3yJIbTaTaM 00yUueHus, a TAKKE
MEXKMPEIMETHBIE CBS3M €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 001IIeT0 00pa3OBaHMSI.

[Iporpammano ¢u3MKe ycTaHaBIMBAET pacipeiereHue yaeOHOro MaTepuasa
1o rojaam o0y4eHus (1o Kiaccam), MpeasiaraeT NpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3YYEHUSI TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS NPEIMETHOrO COJIEp KaHUS U
yaéTe BO3pACTHBIX 0COOCHHOCTEH 00YyUarOIrXCsl.

[lporpamma mno ¢usuke pazpaboTaHa C LENbIO OKA3aHUS METOJUYECKOMN
MOMOIIM YYUTENIO B CO3JaHUU paboyeil MporpaMMbl 10 y4eOHOMY IIPEIMETY.

®duzuka SABISETCS CUCTEMOOOPA3yIOIIMM  [JJIsI  €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, MOCKOJBbKY (PU3MUeCKHe 3aKOHBI JIeKaT B OCHOBE POLIEC COB
U SIBJICHUH, W3y4aeMbIX XHMHEH, OWoJIorHed, acTpoOHOMHEH W (DU3UUECKOM
reorpauel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYIO KapTUHY MHUpa,
NpeaoCTaBisieT HaumboJiee sCHbIE OO0paslbl NPUMEHEHHS HAaydYHOTO METOoJa
MO3HAaHUsI, TO €CTh CII0C00a MOJTy4YeHHsI I0CTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TJIaBHBIX 33/1a4 (pU3W4ecKoro oOpazoBaHMsl B CTPYKType OOIIEro
oOpa3zoBaHUsl COCTOUT B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH U
UHTEpeca K HayKe y 00yJaronmxcsl.

W3yuenne ¢uzuku Ha 0a30BOM YpOBHE IMpeIojaraeT OBJAJACHUE
CIEAYIOUMMHA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAY4YHO OOBSCHSTD SIBJICHUS;

e OLICHUBATh U MIOHUMATh OCOOEHHOCTH Hay4YHOTO UCCIICA0BAHUS;

e UHTEPHPETUPOBATH  JIaHHBIE W  HCIOJb30BaTh  HAy4HbBIE
JT0Ka3aTeNIbCTBA 1JIS TOJTy4YEHHUS BBIBOJIOB.

[lenu wu3yueHuss (U3MKA Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
onpenenensl B Konuenmmu npenogaBanus ydeOHoro mpenmera «®dusuka» B
oOpa3oBarenbHbIX oOpranu3zanusax Poccuiickoit ®exepauuu, peann3yrommx
OCHOBHbIE 00I1Ie00pa3oBaTeNIbHbIE MPOTPAMMbl, YTBEPKIAEHHON peEIICHUEM



Kousnerun MunnctepctBa npocsenienus Poccuiickoit @enepannu (mpOTOKOJI OT 3
nexadps 2019 r. Ne [1IK-4BH).
Hean ndyyenus pusuku:

npuoOpeTeHne HHTEpeca W CTPEMIICHUS OOydJaroImmMXxcsi K HaydHOMY
W3YYCHUIO TPUPOJbI, Pa3BUTHE WX MHTEIUICKTyAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUI O HAYYHOM METO/I€ MMO3HAHUS U (JOPMUPOBAHHE
UCCJIEI0BATEIhCKOTO OTHOIICHUSI K OKPY>KAOIIMM SIBJICHUSM;
dbopMupoOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3ydeHUs
OCHOB CTPOEHHS MaTepuu 1 QyHIaMEHTATHHBIX 3aKOHOB (DU3HKHY;
dbopMUpOBaHUE TPEACTABICHUNH O POM (DU3UKH UL PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHU;

pa3BUTHE  MPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oymyiei
npodeccuoHaIbHOM NeATeTbHOCTH, CBSI3aHHOM C (DU3UKOM, MOJT0TOBKA K
JanbHEeHIeMy 00y4eHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHHe ATHX IIeJie mporpamMMbl M0 (PHU3MKEe Ha YPOBHE OCHOBHOTO
o611er0 00pazoBaHus 00ECTICUNBACTCS PEIICHUEM CIICTYIONMX 3a4a4:

npuoOpeTeHue 3HaHUM O JHUCKPETHOM CTPOEHUM BELIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUUECKUX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

MpUOOpEeTEeHNE YMEHU ONUCHIBATh U OOBSACHATH (PU3UUECKUE SBJICHUS C
UCII0JIb30BaHUEM [TOTyUEHHbBIX 3HAHU;

OCBOCHHE METOJO0B pEUIEHUS IMPOCTEHIIMX PAaCUE€THBIX 3a4a4 C
UCII0JIb30BaHUEM buznueckux MoJeneH, TBOPYECKHUX u
PaKTUKO-OPUEHTUPOBAHHBIX 3371a4;

pa3BUTHE YMEHUIN HAOJII01aTh MPUPOIHBIE SIBICHUS U BBITIOIHATD OTBITHI,
JabopatopHble  paOOTbl M AKCIEPUMEHTAIbHBIE HCCICAOBAHUS C
UCII0JIb30BaHUEM U3MEPUTEIbHBIX TIPUOOPOB;

OCBOEHHUE NMPUEMOB paboThl ¢ MHPOpMaLIUEH PU3UYECKOTO COJIepKAHUS,
BKJItOUasi HH(GOPMAIMIO O COBPEMEHHBIX JOCTHXKEHUAX (QUBUKHU, aHATIU3 U
KpUTUYECKOE OIICHUBaHUE MH(OPMAIIH;

3HAKOMCTBO cO chepamu pohecCuOHATBHOM NeSITEILHOCTH, CBI3aHHBIM U
C (u3uKoi, M COBpPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUSIX (PU3UUECKOM HAYKH.

Ha usyuenue ¢usuku (6a30BBIi YpOBEHb) HA YPOBHE OCHOBHOTO OOIIIETrO

oOpazoBanus 0TBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIE10), B 8
Kjacce — 68 gacoB (2 yaca B Hemeno), B 9 kimacce — 102 gaca (3 gaca B HEIEiO).

[Ipennaraemelii B mporpamme no (u3MKe NepeyeHb JJaboparopHbIX padoT U
OTBITOB HOCUT PEKOMEHAATENbHBINA XapakTep, YUUTeNb JeNaeT BbIOOP MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX OCOOEHHOCTEH
oOy4aronmxcs, CIUCKa 3KCIEPUMEHTAIbHBIX 3a/laHui, MpeasiaraéMbIX B pamMKax
OCHOBHOT'0 F'OCYIapCTBEHHOI0 YK3aMeHa MO0 (PU3HKe.



COJAEP’>KAHUE OBYYEHUA
7 KJIACC

Pa3penl. ®uzuka v e€ posib B IO3HAHUH OKPYKAIOIIET 0 MUPA.

dusrka — Hayka o npupogne. SBieHus npupoasl. PU3nUECKUE SIBICHUS:
MEXAHUYECKHUE, TEIJIOBBIE, JIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BeMMUMHBL. M3Mmepenue ¢(usmueckux BenuuuH. PuU3MUECKUe
npubopsl. [lorpemnocTs n3mMepenuid. MexayHapogHasi CMCTEMa €AUHMUII.

Kak ¢usuka wu gApyrue ecTecTBEHHbIE HAyKd H3Y4arOT MPUPOLY.
EcTecTBEHHO-HAYy4YHBIII METOJ TMO3HaHMs: HaOJIOJEHHE, MOCTaHOBKA HAyYHOIO
BOIIPOCA, BBIJIBUKEHUE TUIIOTE3, SKCTIEPUMEHT 110 MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemMoro siBjieHus. Onucanue GU3nyeCKuX IBJICHUN C MOMOIIbIO MOIETICH.

JHemoncmpayuu.

1. MexaHW4ecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.

2. ®uznyeckue NpudOpHI U MpOoLEAYypa NPAMbIX U3MEPEHUN aHATOTOBBIM U

uu(GpOBBIM IPUOOPOM.
Jlabopamopnvle padom vl u onvimol.
1. OmpeneneHue LEHbI ASIEHUS IKaIbl U3MEPUTEIHLHOT0 MpUdopa.
2. H3mepenue pacCTOSHUN.
3. M3Mepenue 00bEMa KUAKOCTH U TBEPIOTO TEJA.
4. OmpeneneHue pa3MepoB MaJIbIX TEN.
5. M3MepeHue temmeparypbl IPU MOMOIIM XUIAKOCTHOTO TEPMOMETpA H
JaTYMKA TEMIIEPATYPBI.

6. IIpoBeneHne nccaeTOBaHUS MO MPOBEPKE TMIOTE3BI: JAITBHOCTH MOJIETA
HIapuKa, MyIIEHHOTO TOPU30HTAIBHO, TeM 00JIbIle, YeM OOJIbIe BHICOTA
ITyCKa.

Pasznen 2. IlepeoHayaibHble CBeICHUS O CTPOEHUH BelIECTBA.

CtpoeHne BemiecTBa: aroOMbl W MOJIEKYJIbI, HMX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE JTUCKPETHOE CTPOECHUE BELIECTBA.

JBmwxenne wyactul BemecTBa. CBsA3b CKOPOCTM JBMXKEHHSI YacTUL[ C
Temriepatypoid. bpoyHoBckoe aBwkenue, auddysus. Bzaumo aeiicTBue dacTuil
BEILECTBA: MPUTSKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOECHHE T'a30B, KUIKOCTEW U TBEPIBIX
(KpUCTAJUIMYECKHUX) Tel. B3auMoCBA3b MeXay CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHrneM. OCOOEeHHO CTH
arperaTHbIX COCTOSTHUI BOJbI.

Hemoncmpauuu.

1. Habmonenne OpoyHOBCKOTO TBHKEHUS.



2. Habmonenue nuddysum.
3. HaGmonenue  siBieHuil, OODBACHAIOIMXCA  NPUTHKEHUEM WU
OTTAJIKUBAaHUEM YACTHUL] BEIIECTBA.

Jlabopamopnuie padom vl u onvimol.

1. OmeHka jamameTpa aroMa METOAOM psioB (C  MCIOJIb30BaHUEM

¢doTorpaduii).
2. OnbIThI IO HAOIOIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.
3. OnbIThI 1O OOHAPYKEHUIO NIEUCTBUS CUIT MOJICKYJIIPHOTO MIPUTSKEHUS.
Pa3nen 3. /IBu:keHne U B3aMMO 1€ MCTBHE TeJl.
Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. Cpennsisi CKOPOCTh NPU HEPABHOMEPHOM JIBMKEHUU. Pacyér mytu u
BPEMEHU JIBUIKEHUSI.
SIBnenne unHepuMu. 3aKOH WHEPUMU. B3auMoJIeiCTBHE TeJl Kak MPUYUHA
U3MEHEHUS CKOPOCTM JBWXEHHMS Tel. Macca Kak mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IUHHULE
00bEMa BEIlIECTBA.
Cwla Kak XapakTepHUCTHKa B3anMoaercTBUs Tell. Chia yrpyrocTd M 3aKOH
['yka. M3MepeHne cuiibl ¢ MMOMOIIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CUJIA
TsxkecTH. Cuita TsKeCTH Ha Apyrux maderax. Bec tena. HeBecomocTs. Crioxenue
CWJI, HAIPABJICHHBIX IO OJHOW mpsMoi. PaBHonelcTByromas cun. Cuna TpeHus.
TpeHue CKOJIbKEHUs U TPEHUE NOKOs1. TpEeHHE B IPUPOJIE U TEXHHUKE.
JHemoncmpayuu.
1. HaGmoneHre MEXaHUYECKOTO JBUKEHUS Tea.
2. M3Mepenue cKopoCTU MPSMOJIMHEUHOTO IBUXKEHUS.
3. HaOmonenue siBneHUs MHEPLUU.
4. Habmonenue n3aMeHeHus: CKOPOCTH ITPU B3aUMOI€UCTBUU TE.
5. CpaBHEHHE MacC M0 B3aUMOICUCTBUIO TE.
6. CroxeHue Cul, HapaBJIEHHbBIX 110 OJHOU MPAMOIL.
Jlabopamopnvle padom vl u onvimol.
1. OmnpeneneHure CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIApUKA B )KUJIKOCTH,
MOJIENN JIEKTPUYECKOTO aBTOMOOUJISI M TaK Jasiee).

2. Ompenenenue cpeHer CKOPOCTU CKOJIbKEHUSI Opycka WM IapukKa Io
HAKJIOHHOM IUIOCKOCTH.
Onpenenenne IIOTHOCTH TBEPAOTO TeNA.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHUs (aedopmarin)
IIPYKUHBI OT ITPUIJIOKEHHOU CUJIBI.

5. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI TPEHHS CKOJIBKEHHS OT
BECa TEJIa U XapaKkTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN.

Pa3nen4. [aBiieHue TBEPABIX TeJ, ;)KUAKOCTEH M Ta30B.



Hasnenne. CriocoObl yMEHBIIICHHS U yBENMUEHUS AaBiieHus. /{aBienue rasza.
3aBUCUMOCTb JaBJIeHUs raza oT o0b&Mma, Temreparypsl. llepemaua mnaBieHHs
TBEPABIMU TEJIAMH, KUAKOCTAMU M razamu. 3akoH llackansa. IIHeBmarmueckue
MaIlMHbl. 3aBUCUMOCTh JIaBJICHUS KUAKOCTH OT TiyOuHbl. ['mapocratnueckuid
napanokc. Coobmarommuecs cocyapl. [ napaBimmueckne MEXaHU3MBI.

Atmocdepa 3emsn u armocdepHoe nasieHue. [IpuunHBI CylnieCcTBOBaHUS
BO3ayIHON ob6onouku 3emin. OmnbiT Toppuuemmu. M3mepenue armocdepHOro
JaBJieHUsl. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BHICOTHI HaJl YyPOBHEM MOPSI.
[MpuGops! 11 u3MepeHus: atMocHEpHOTO JIaBICHUSI.

JleficTBUE )KUIKOCTH U Tra3a Ha MOTPYKEHHOE B HUX TEJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JIaBJICHUs I'a3a OT TEMIIEPATYPBHI.

Ilepenada naBieHUs KUAKOCTBIO U Ta30M.

CooO1aromuecs cocyibl.

['mppaBnrueckui pecc.

[IposiBnenue nericTBHsI aTMOC(EPHOTO TABICHUSA.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHUJIBI OT 00BEMA MOTPYKEHHOW YacTu

TeNa U IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKUBAOLIEH CHIIbI BECY BBITECHEHHOM KUJKOCTH.

8. YCIIOBHE IUIABAHUS TEII: TUIABAHWE WM MOTPYKEHHE TEJ B 3aBUCUMOCTH
OT COOTHOILIEHUS ITIOTHOCTEH TeJa U )KUIKOCTH.

Jlabopamopnvle padom vl u onvimol.

o kA wN R

N

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJI€ OT 00bEMA MOTPYKEHHOM B
KUJIKOCTb YaCTH TeJIa.

2. OmpeneneHve  BBITAIKUBAIOMICH  CUJIBI, JCHWCTBYIOIIEH Ha  TeNoO,
IIOTPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLLIEN CHUIIbI, JEUCTBYIOLIEH HA TEJIO0
B KUJKOCTH, OT MaCCHI TEJNA.

4. OmbITBI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI,
JEUCTBYIONIEH Ha TEJNO B JKUIAKOCTH, OT O0BEMa MOTPYXKEHHOW B
KUJIKOCTb YaCTH T€JIA U OT ITIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeoMmerpa WIM KOHCTPYMPOBAHHE JIOJKH U
OIpeaEIICHUE €€ TPY30IO0AbEMHOCTH.

Pa3genS. PaGora u MOIIHOCTH. JHEPrus.

Mexanudeckast paboTa. MOIITHOCTS.

[IpocThie MexaHM3MBI: pbluar, OJOK, HAaKJIOHHas IUIOCKOCTh. I[IpaBuio

paBHOBecHusi pbryara. [IpuMeHeHwe mnpaBuia paBHOBECHs] pblyara K OJIOKY.



«3onotroe mnpaBuno» MexaHuku. KIIJI mnpocteix Mexanuzmon. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oSHeprus. KuHeTMdeckas W IOTEHUMAIbHAs DHEPTHUS.
[IpeBparieHne 0IHOTO BU1a MEXaHUYECKOM SHEPTUH B PYTrOid. 3aKOH COXPAHEHU s
DHEPTUU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXaHU3MOB.

Jlabopamopnuie padom vl u onvimol.

1. Ompenenenure padOThl CUIIBI TPEHHSI IIPU PAaBHOMEPHOM JBHKEHUM Tella

10 TOPU3OHTAIBHOM TOBEPXHOCTH.

2. HccnenoBanue yciaoBuM paBHOBECHS pblyara.

3. Msmepenue KIIJ] HakTOHHOM IJIOCKOCTH.

4. H3ydeHue 3aKOHA COXpPAHEHUS] MEXAHUYECKOW SHEPTUH.

8 KIIACC

Pa3nen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKON TEOPHH CTPOECHUS
BelecTBa. Macca M pa3mepbl aTOMOB U MOJIEKYJ. OTBIThI, MMOITBEPIKIAIOIINE
OCHOBHBI€ [TOJIOKEHUS] MOJIEKYJISIPHO-KUHETUY€CKO W TEOPHH.

Monaemn TBEPAOTO, KUAKOTO W Ta3000pa3HOTO COCTOSHHUI BeIECTBA.
Kpucrtammdeckue n amopdabie Tena. OO0bsICHEHHE CBOWCTB ra30B, JKUIAKOCTEH U
TBEPABIX TEI HA OCHOBE MOJIOKEHUN MOJIEKYJSIPHO--KHHETUYECKOW TEOPUH.
CmaumBaHue U KanWUISIpHBIE SBJICHUS. TemIoBoe paclimpeHue U CHKaTue.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
gactull. Buytpenuss sHeprus. CmocoObl W3MEHEHHUS BHYTPEHHEW OJHEPTHUU:
Terionepenaya M COBEpIIEHUE paboTHI. Bunelt  Tennonepenaumu:
TEIJIONPOBOAHOCTb, KOHBEKIUS, U3ITy4YCHUE.

KommdecTBo TemnoTel. YiaenbHas TEIIOEMKOCTh BEIIeCTBA. TeMI000MeH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHWE TeIioBoro Oamanca. [lmaBneHwe wu
OTBEPJICBAHNE KPUCTAUIMYECKUX BEIIECTB. YAENbHAsA TEIUIOTA IUIABJICHHUS.
[TapoobOpazoBanne u xouxaencamus. Vcnapenue. Kunenue. YaenmbHas TeruioTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIEpATypbl KHUIEHUS OT arMoc(epHOro
JTaBJICHUS.

BraxxHocTh BO31yXA.

DHeprus TOIMBa. Y IeTbHAs TEIIOTa CTOPaHUS.

[IpuHuuner padoTsl TernoBbix aBurareneid KIIJ[ TemmoBoro aBurarens.
TeroBbie ABUTATENN U 3aIATA OKPYKAKOIIEH CPEIbL.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmopaeHune 6poyHOBCKOTO JBUKEHHUS.
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6
7.
8.
9

10.
11.
12.
13.

Habmonenune nuddysun.

HaGmonenue sIBICHUI CMauynBaHUS U KAIMMJUIIPHBIX SIBJICHHI.
HaGmonenue TermioBoro pacimmpeHus Tel.

W3meHeHne naBiieHUs ra3a MpW M3MEHEHHH O00BhEéMa W HarpeBaHUHU WA
OXJIAXKICHUM.

[IpaBuna u3MepeHus TeMIepaTyphl.

Bunsl Termonepenaymn.

OxnakieHue Ipu COBEPIICHUN PabOTHI.

HarpeBanue npu coBepiiieHUH padOThI BHEITHUMU CHIIAMHU.
CpaBHeHue TE0EMKOCTEN Pa3IMYHBIX BELIECTB.
HaGmonenue kuneHus.

HaGmonenne nocTosiHCTBA TEMIIEPATYPhI MPU TUIABJICHUU.

Mo genu TenJIOBEIX JIBUTATEIIEH.

Jlabopamopnvle padom vl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO 0OHAPYKEHUIO IEUCTBUS CHIT MOJICKYJIIPHOTO MPUTSKCHMUS.
OnbITHI IO BHIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WK caxapa.
OnbITel IO HAOJIIOJICHUIO TEIUIOBOTO PACIIMPEHUs] Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

Onpenenenue naBjaeHUs BO3yXa B OAJUIOHE MITIPUIIA.

OnbIThl, EMOHCTPUPYIOUIME 3aBUCHUMOCTH JABJICHUS BO3/yXa OT €ro
00BbEMA U HArpEBaHUS WK OXJIAXKICHHUS.

[TpoBepka runoTe3bl IMHEMHOW 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIKOCTH
B TEpPMOMETPUYECKOM TPYOKE OT TEMIIEPATyPHhI.

HabGmonenne w3MeHeHHs BHYTpPEHHEH OHHEpTUU Tela B pe3yibTare
Terionepenadyy U padoThl BHEIIHUX CHUIL.

HccnenoBanne siBieHUs TEIUIOOOMEHA MPH CMENIMBAHUK XOJIOJHOW U
rOpsIYEN BOJIBI.

OnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJOW  IMpH
TEMI000MEHE C HarpeThIM METAIUTMY €CKUM ITUIHHIPOM.

Onpenenenue y1eIbpHOM TEIIOEMKOCTH BEILIECTBA.

Hccnenosanne npouecca ucnapeHusl.

OnpeneneHre OTHOCUTENIbHO M BJIAKHOCTH BO3AyXa.

Onpenenenne yiebHOM TEIUIOTHI TJIaBJICHUS JIb/1a.

Pa3zgen7.diiekTpryecKkne 1 MATHUTHbIE SIBJICHUSL.
OnekTpuzanusa Tel. J[Ba pojaa 3ieKTpUUYeCcKHUX 3apsiaoB. B3zaumojeiicTBue
3apsKEHHBIX  Tell. 3akoH Kymona (3aBHCUMOCTh CHJIBI  B3aMMOJEHCTBUS

3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aps1/10B U PACCTOSHUS MEXKTY TEJIAMU).
Onexktpuueckoe noJie. Hanpsok€HHOCTh 3nekTpudeckoro mnoJjist. [IpuHimn
CYTIEPIIO3UINH AJIEKTPUYECKHX MOJIeH (Ha KaUueCTBEHHOM YPOBHE).



Hocurenm snekTpryeckux 3apsiaoB. DJIEMEHTapHBIM JJIEKTPUYECKUN 3apsia.
Ctpoenne aroma. IIpoBogHUKM U  JHUAJEKTPUKU. 3aKOH COXPAHEHUS
AJIEKTPUUYECKOTO 3apsiaa.

DNEKTPUYECKUH TOK. YCJOBHS CYIIECTBOBAHMS AJIEKTPUUYECKOrO TOKA.
HICTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSL SJIEKTPUYECKOTO TOKa (TEIUIOBOE,
XHUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUM TOK B KUIKOCTAX U razax.

Onextpuueckas nenb. Cuma  TOka.  DJIEKTPUYECKOE — HANPSIKEHHE.
ComnpoTuBieHHE TPOBOJHUKA. YIETbHOE CONMPOTUBIICHUE BEHIeCTBA. 3akOH Oma
a1 ydactka uenu.  [locienoBarenbHOoe W MAPALIENIBHOE  COEAMHEHUE
IIPOBOJTHUKOB.

Pabota u MOIIHOCTH 3JeKTpuueckoro Toka. 3akoH Jlxoynsi—JleHua.
DIEKTPUYECKHUE LENHU U TOTPEOUTENN IEKTpUUIECKOM sHeprun B 0biTy. KopoTkoe
3aMbIKAHHE.

[locTossHHBIE  MarHWThl. B3aumMoAECTBHE  IMOCTOSSHHBIX  MAarHUTOB.
MarnautHoe nosie. MarHuTHOE 110J1€ 3EMJIM U €r0 3HAYEHUE IS dKU3HU Ha 3eMUIe.
OneiT  Opcrena. MarHutHoe TMOJIE  JJIEKTPUYECKOTro Toka. lIpumeHenue
AJIEKTPOMAarHUTOB B TEXHUKE. J[€elCTBME MATHUTHOTO NOJIS HA ITPOBOJIHUK C TOKOM.
DJIEKTpOABUTaTeNb MOCTOSHHOTO TOKa. MCHoJIb30BaHUE 3JIEKTPOJBUIaTENeH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnebitel @apanes. SBneHne 3mekTpoMarHuTHOM nHAYKUMU. [Ipasuio Jlenna.
DJIeKTpOTeHEPaTOP. CnocoObl  TOJy4eHHS  DJIGKTPUUECKOW  DHEPTHH.
DNEeKTPOCTAHIIUU HA BO30OHOBIIIEMbIX ICTOUHUKAX YHEPTUU.

Hemoncmpayuu.

DJeKTpu3anus Tell.

JIBa poJ1a aJIEKTPUYECKUX 3aps10B M B3aMMOAEICTBHE 3apIKEHHBIX TEL.
YCTpOUCTBO U AEUCTBUE HIIEKTPOCKOTIA.

DJIEKTpOCTaTUY €CKask UHIYKLIHSA.

3aKOH COXpaHEHHUS JJIEKTPUIECKUX 3apsI0B.

[IpOBOTHYKY U AUDIIEKTPUKH.

Mo aenipoBaHKe CUIOBBIX JMHUM JIEKTPUYECKOTO TOJIA.

McTOYHMKY IOCTOSIHHOT O TOKA.

P N AW E

JIeHcTBYSA DIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUM TOK B )KUIKOCTH.

=
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. I"a30BBIM pa3ps.
. I3MepeHne cuibl TOKa aMIepMeTpoM.
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w N

. I/I3M€p€HI/Ie QJICKTPHUYCCKOT'O HAITPAKCHUA BOJIbTMCTPOM.

[EEY
N

. PeocTtar u Mmara3uH COIpOTUBIICHUM.
. BzauMmo1eiicTBME NOCTOSIHHBIX MAarHUTOB.

= R
a U

. MO)ICJ'H/IpOBaHI/Ie HCBO3MOKHOCTH pa3aACJICHUA ITI0JIIOCOB MarH1Ta.
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18
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. MonennpoBaHre MarHUTHBIX MOJIEW MMOCTOSHHBIX MArHUTOB.

. OnbIT DpcTena.

. MarauTHO€ 1oJie TOKa. DJIEKTPOMArHUT.

. JlelcTBHE MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

. DNIEKTPOABUTaTENb IOCTOSIHHOTO TOKA.

. UccrnienoBanue siBICHUS STIEKTPOMArHUTHOM UHTYKIIUH.

. OnbiTel @apajes.

. 3aBUCUMOCTh HAIPABJICHUS HWHAYKIHMOHHOTO TOKAa OT YCIIOBUH €ro
BO3HUKHOBCHMSI.

. DIIEKTPOTEHEPATOP NOCTOSIHHOIO TOKA.

Jlabopamopnvie padomul u onvimwl.

1.

o u W

10.
11.

12.

13.

14.
15.

16

OnbITel N0  HAOMIOAEHUIO DJIEKTPU3AIMU  TEN MHAYKIMEW U TIpu
COINPUKOCHOBEHUHU.

HccnenoBanne AEUCTBHUS DBIEKTPUYECKOTO TOJSI HA NPOBOJHHUKU H
JDJIEKTPHKHU.

Coopxkau npoBepka padOoThI AJICKTPUUECKOM 1IEMU MOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perympoBaHNUE HAP SIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHIIbI TOKA, MAYIIETO Y€pPE3 PE3UCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AIIEKTPUYECKOTO
COINPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJHU IOINEPEYHOIO
CEUYEHUs U MaTepuaa.

IIpoBepka mnpaBuWiia CJOXKEHUS HANPSHKEHUW MPU MOCJEI0BATEILHOM
COEMHEHNH JBYX PE3UCTOPOB.

[IpoBepka mpaBuia ISl CWIbl TOKAa NPU MNAPAUIETBHOM COEAWHEHUU
PE3UCTOPOB.

Omnpenenenrie pabOThI JEKTPUUECKOTO TOKA, UIYILETO Yepe3 pE3UCTOP.
OmnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HaIIPsIKEHUS HA HEW.

Onpenenenne KI1/] narpeBaresns.

HccnenoBanre MarHUTHOTO B3aUMOIEMCTBHSI IOCTOSIHHBIX MArHUTOB.
N3ydeHne MarHUTHOTO TMTOJISI TMOCTOSIHHBIX MAarHuTOB TMpPU  HUX
00bEIMHEHUU U Pa3CIICHUH.

. UccnenoBanue nqedcTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aUMOJEUCTBUSA
KATyIIKM C TOKOM W MarHura OT CWJbl TOKa W HalpaBJICHHUS TOKa B
KAaTyIIKe.

18. MI3y4yeHue AerMCcTBUS MAarHUTHOTO MOJIL HA IPOBOTHUK C TOKOM.

19. KOHCTpynpoOBaHue 1 U3y4eHUe padOoThI AIEKTPOJBUTATEIS.

20. I3mepenue KIIJ[ anekrpoaBurareabHONM yCTaHOBKH.

21. OnmbITBl MO HCCIENOBAHUIO SIBJICHHUS AJIEKTPOMAarHUTHONW WHIYKIUU:
MCCJIEOBAaHUE W3MEHEHUN 3HAYECHMsI W HAIPABICHUS HMHIYKIHOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. MexaHn4eckue siBJICHUS.

Mexanuueckoe nBwxkeHHE. MarepuaibHas Touka. (Cucrema oTcuéra.
OTHOCHUTENBLHOCTh MEXAaHUYECKOTO JBWXEHUS. PaBHOMEpHOE MNpsIMOJMHENHOE
nBkeHne. HepaBHoMepHOE npsiMoJiMHENHOE IBUkeHUE. CpelHsIsl U MTHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenune. PaBHOyckopeHHOE mpsMoiuHElHOe aBwkeHue. CBOOOIHOE
nageHue. OnbITel [anmes.

PaBHOMEpHOE aBMkKEeHHME TI0O OKpYyKHOCTHU. [lepron u wacToTa oOparieHus.
JInnenHas u yriioBasi CKOpOCTH. LIEHTpOCTpeMUTENTLHOE YCKOPEHHUE.

ITepBriii 3akoH HeroToHa. Bropoii 3akon Hetotona. Tpernii 3akon HetoToHa.
[IpuHIMI CynIepro3nLnN CUIL

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHUsI: cuiia TPEHUSI CKOJIb)KEHHUS, CHJIa
TPEHUs IOKOSI, APYTUE BUBI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
naneHud. JlBwxenue miuaHeT BOKpyr ConHua. IlepBas kocmuueckas CKOPOCTb.
HeBecoMocCTh 1 mieperpys3Kxu.

PaBHOBecue mMarepualibHOM TOUKU. AOCOIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUVIEHHON OChIO BpaleHus. MomeHnT cuiibl. LieHTp TsxkecTn.

Nmnynsc Tenma. M3menenue umnynbca. Mmynse cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE NBHKEHUE.

Mexannueckass pabota 1 MoOUIHOCTb. PaboTa cuil Ts>KECTH, YHNPYrocTw,
Tpenusi. CBsi3b oHEpruu U padboThl. [loTeHIIManbHas SHEpTUs Tena, MOJHATOTO Hall
IIOBEPXHOCTHIO 3eMIIH. [loTEeHIIMaIbHAS DHEPTHS CHKATOU NP YKUHBL. KuHeTnueckas
sHeprus. TeopemMa O KMHETUYECKOM 3HEPIUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPTUM.

JHemoncmpayuu.

1. HabmoneHne MexaHHM4eCKOTO ABMKEHUS Tela OTHOCHUTEILHO Pa3HBIX Tel

OTCU€Ta.
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10.

11
12
13
14

CpaBHeHuEe myTe M TPACKTOPUM ABIKEHUS OJHOTO M TOTO K€ Tena
OTHOCHTENBHO Pa3HbIX T OTCYETA.

N3mepenune CKOpOCTH U YCKOPEHUS MPSMOJIMHEWHOTO IBUOKCHHUS.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOTO IBUKEHUS.

HaGmonenue nBrkeHus Tefa O OKPYKHOCTH.

HaOmonenne MexaHnueCKuX SIBJICHUH, IPOUCXOISIIIMX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U YCKOPEHHOM JBHKECHUU
OTHOCHUTENTbHO KaOUHEeTa (PU3HUKH.

3aBUCUMOCTb YCKOPEHHS Teja OT MAacChl TeJla U JECUCTBYIOLICH HA HETO
CHUJIBL.

HaOmonenue paBeHcTBa CUJl PU B3aUMOIEUCTBUM TEN.

N3menenue Beca Tena npu yCKOPEHHOM JBUKEHHUH.

[lepenada uMmysnbCca Npy B3aUMOIEHCTBUAH TEL.

. IIpeoOpa3oBanus SHEPTUU [TPU B3aAUMO/ICHCTBUH TEJL.

. CoxpaHeHHe UMITyJIbCa [IPU HEYITPYTOM B3aUMOIEUCTBHUU.

. CoxpaHeHue uMnysbca npu adCoOJIFOTHO YIIPYTOM B3aUMOIEHCTBUM.
. HabmoieHne peakTMBHOTO JIBUKEHUSI.

15.
16.

CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU CBOOOHOM MaCHHH.
CoxpaHeHue MEXaHUYECKOW SHEPTHUH ITPU IBMKEHUU TENA N0 AEMCTBUEM
MPY>KUHBI.

Jlabopamopnvle padom vl u onvimol.

1.

KoHcTpyupoBanue Tpakra [1Jisi pa3roHa W JajbHEHIEro paBHOMEPHOTO
JIBIDKEHUS IIAPUKA WA TEJICKKH.

OmnpeneneHne cpenHE CKOPOCTH CKOJBXEHHUS OpycKa WU JIBHKCHHS
[IapUKa MO0 HAKJIIOHHOM MJIOCKOCTH.

OmnpeneneHre yCKOpEeHHsI Tela MPU PaBHOYCKOPEHHOM JIBIXKEHUHU TIO
HAKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rUMOTE3bl: €CJIM NPU PaBHOYCKOPEHHOM JBWXEHUU O€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psifi HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CWJIbI TPEHHUS CKOJIbKEHUS OT CHIIBI
HOPMAJILHOTO J1aBJICHUSI.

Onpenenenne KodQPHUIMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne )KECTKOCTH NIPYKHUHBI.

OmnpeneneHrie pabOThl CUIIBI TPEHHS TIPU PABHOMEPHOM JBIKEHUH Tela
M0 TOPU3OHTATBHOM MOBEPXHOCTH.



10. Onpenenenne pabOThl CWJIBI  YIOPYrOCTH MpU MNMOABEME TIpy3a ¢
UCII0JIb30BaHUEM HEMOIBUKHOTO U IO IBUKHOTO OJI0KOB.

11. 3y4yeHue 3aKk0Ha COXpaHEHUs SHEPTUU.

Pa3nen9. Mexannueckue Ko1e0aHus U BOJIHBI.

KoneGarenbHoe nBrkeHre. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUM: IEPHOT,
4acTOTa, aMIUIMTyAa. MareMaTnyecKui U NPYKUHHbIM MasTHUKU. lIpeBpaiienne
HHEPTUU NIPHU KOJIEOATETbHOM JIBUKEHUU.

3aryxaroumie — kosieOaHus.  BeiHyxkaeHHble — KosieOaHus.  Pe3oHanc.
Mexannueckue BoOJiHbI. (CBOMCTBA MEXaHWYECKUMX BOJIH. IIpomonbHeie W
IOIIEPEYHbIEe BOJIHBL. J[MMHA BOJIHHBI M CKOPOCTh €€ pPaclpOCTPaHECHHS.
Mexanndeckue BOJIHBI B TBEPIOM TEJE, CEMCMUYECKNE BOJIHBI.

3ByK. I'poMKOCTh 3Byka W BbicOTa TOHa. OTpaxeHue 3Byka. HPpa3Byk u
YIIbTPa3BYK.

JHemoncmpayuu.

1. Habmopenune kosieOaHUW TNl MOJA JAEUCTBUEM CHWJIBI TSKECTH U CHIIBI
YIPYTOCTH.

HaOmonenue kosnebanuii rpy3a Ha HUTU U Ha TPYKHUHE.
HaOmtoenmne BbIHYKI€HHBIX KOJI€0aHUI 1 pe30HaHca.
PacnpocTpanenue npo10JIbHbIX U MONIEPEUYHBIX BOJIH (Ha MOJIEIH).
HaOmtonenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKUI pE30HAHC.
JIaﬁopam OpHble PADOM bl U ONbIM bl.

o v AW

1. OmpeneneHve 4YacTOThl M MEpHOAA KOJeOaHMH MareMaTH4yeCcKOTo
MasiTHUKA.
2. Ompepenenue 4aCTOTHI U IEpHO/1a KOJIEOaHUIN NPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH IIEpUO/1a KOJIEOAHU MOIBEILIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccrnepoBanue 3aBUCUMOCTH NIEPHO]1a KOJCOAHNUH IPYKUHHOTO MasiTHU KA
OT MacChl Ipy3a.
5. IlpoBepka HE3aBUCUMOCTH TEpHoOaa KoJeOaHul rpysa, MoJIBEIIEHHOTO K
HUTH, OT MacChl Irpy3a.
6. OTIBITBI, JEMOHCTPHPYIOIMME 3aBUCHUMOCTh I€pHUOJia  KoJieOaHui
NPY>KUHHOTO MAasATHUKA OT MAaCChI Ipy3a M )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHusi CBOOOHOTO MajeHUs.
Pa3gen 10. DiieKTpOMArHUTHOE M0JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJEKTPOMarHuTHele  BoJIHBL.  (CBoOMCTBa
JIEKTpOMAarHuTHeIX BOJH. [llkama anekTpomMarHUTHBIX BOJIH. Mcrmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIS COTOBOM CBA3U.



DJleKkTpoMarHuTHas npupona csera. CKOpocTh cBera. BONHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauuu.

1. CBOMCTBAJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie padomul u onvimul.

1. M3yuyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBbIO MOOWILHOTO

TenedoHa.

Paszneal1l. CBeToBBIE IBJICHHUS.

JlyueBas MOJIeJIb CBeTa. HUctounnkn  cBera. [IpamonuHenHoe
pacnpocTpanenue ceera. 3arMmenust Connua u JIynsl. Otpaxenue ceera. Ilnmockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomiienne cBera. 3akoH npenomiieHus: cBera. [lomHoe BHyTpeHHee
OTpa)keHHe cBeTa. lcnoyib30BaHME MOJHOTO BHYTPEHHETO OTPAXEHHS B
ONTUYECKHUX CBETOBOJIAX.

JIunza. Xopx myueit B smH3e. Onruyeckas cuctema (Qoroanmnapara,
MHUKpOCKONa M Teneckona. ['y1la3 kak onTudeckas cucrteMa. biImM30opyKocTe H
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekrp. Omnwitel HbioroHa. CroskeHue
CIIEKTPAJIbHBIX IBETOB. /ucnepcus cera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tony4uenune n300paskeHUM B IJIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaiax.
[IpenomiieHue cBera.

OnTuyecKuii CBETOBOI.

Xon Jtydeid B cOOMparoIiei JJMH3e.

XoJ Jiydel B pacCEUBAIOIIECH JIMH3E.

[osryuenue n300paxeHuii ¢ TOMOIIBIO JINH3.

[Tpunumn aeicTBus QoToanmnapara, MUKpOCKOIIA U TEJIECKOTIA.

10. Moaemsb rias3a.

O N ok wNRE

11. Paznoxenue 6eoro cBera B CIIEKTP.

12. [lonmyuyenue 0enoro cBeTa mpu CI0KEHUU CBETAa Pa3HbIX IIBETOB.

Jlabopamopnvie padom vl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTPaXEHHs] CBETOBOTO Jiyda OT yrIJia
najeHusl.
N3ydeHne xapakTepuCTUK H300paKeHUs MpeMeTa B INIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTJa MPEIOMIICHHUS CBETOBOTO JIyya OT yIJia
MaJICHNUs HA TPAHUIIE «BO3TYX—CTEKIION.



[Tosryuenne n300pakeHHid ¢ TOMOIIBIO COOUPAOIICH JIMH3BI.
Omnpenenenre GOKyCHOTO PACCTOSHUS M ONITUYECKON CUITBI COOMp aroIiei
JIMH3BI.

6. OMBITHI IO pa3JI0kKEHUIO OEJI0r0 CBETa B CIIEKTP.

7. ONBITBHI 10 BOCIHPHUATHIO I[BETA MPEIMETOB NMPU UX HAOIIOJCHUU Yepes3

L[BETOBBIE (DUIIBTPHI.

Pa3nenl12. KBanToBble iIBJI€HUS.

OmneiTel Pe3epdopaa u mmanerapHas Mozaens aroma. Moaens aroma bopa.
Hcnyckanue u moraonieHue ceera atoMoM. KBaHTel. JInHEeHYaTbie CIIEKTPBHI.

PannoaktuBHOCTh. AJb(a-, 6eta- u ramma-u3aydeHus. CTpoeHue aToMHOTO
anpa. Hykmonnas wopxenms aromHoro sapa. HM3oromel. PagmoaktuBHBIE
npeBpauieHus. [lepuo nomypacmaaa aToOMHBIX SIAEP.

SAnepHbie peakuu. 3aKOHbI COXpAHEHUsS 3apsiJ0BOTO U MACCOBOI'O YHUCEN.
OHeprusi cBA3U aroMHbIX saep. CBsi3b Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenus anep. Uctounuku sueprun CosiHIA U 3BE3 .

Snepnas sHepreTuka. JleWCTBUS paJMOAKTUBHBIX H3JIyYEHUN Ha KUBbBIC
OpTaHU3MBI.

Hemoncmpayuu.

1. CHexTpbl U3IyYEHUS U MOTIIOIICHHUS.

2. ChekTpbl pa3U4YHBIX Ta30B.

3. CoekTp BOJI0pOAA.

4. Habmonenue TpekoB B kamepe BuibcoHna.

5. Pabora cuérynka MOHU3UPYIOLIUX U3ITyUEHUH.

6. Peructparus uzaydeHus: npupoJHBIX MUHEPATIOB U PO TYKTOB.

Jlabopamopnvle padom vl u onvimol.

1. HaGmoneHue CIUIOMIHBIX M IMHEHMYATHIX CIIEKTPOB U3JTyUCHUS.

2. HccnenoBanue TPEeKOB: U3MEPEHUE DHEPTUU YACTHUIBI MO TOPMO3HOMY

nytu (o ¢poTorpadusim).

3. M3Mepenue pagnoakTUBHOTO (poHA.

IHoBTOpUTEI1BLHO-000011A FOIMH MO1YJIb.

[loBTOpUTENHHO--00001IAIOIINI MOAYJIb MPEIHA3HAYEH JIJISl CUCTEMAaTU3alH
U 0000mEHUS TMPEIMETHOTO  COJEpP)KaHUS W OIbITa  JACATEIbHOCTH,
NpUOOPETEHHOTO MPY U3YUEHUH BCET0 Kypca (PU3HUKH, a TaKXKe I O ITOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke s 00ydarommxcs,
BBIOPABIINX ATOT YUEOHBIN MPEIMET.

[Ipyu M3yyeHun TaHHOTO MOJYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECTICUMBACTCS TOCTHKEHUE TIPEIMETHBIX U
METANpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0O0yudeHus, QopMmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOECHUE HAYYHBIX METOJIOB MCCIICIOBAHMUS



SIBIICHUNA TPUPOJbI M TEXHUKHU, OBIIAJICHUE YMEHHUSIMHU OOBSICHATH (PU3MUECKHUE
SBJICHUS, IIPUMEHSAS TMOJy4YEHHbIE 3HAHWSA, pelarh 337adyd, B TOM YHCIIE
KAa4ECTBEHHbBIE U DKCIIEPUMEHTAIILHBIE.
[IpyHIMIIANBHO AEATEIbHOCTHBIA XapaKTep AAHHOTO pa3jena peam3yercs
3a Ccu€T TOro, 4YTo OOy4YaroUMecs BBIMOJHAIOT 3aaHus, B KOTOPBIX MM
IIPEIJIaracTCs:
Ha OCHOBE TIOJyYEHHBIX 3HAHWI pacno3HaBaTb U HAYYHO OOBACHATH
¢du3nyecKue IBJICHUS B OKPYKAIOIIEeH MPUPO/I€ ¥ TOBCEAHEBHOM )KU3HH,
UCII0JIb30BaTh HAYYHBIE METO bl HCCIIEA0BAaHNS (PU3UUECKUX SIBJICHUH, B TOM
YUCJIE 711 IPOBEPKU FMITOTE3 U MOJIy4YEHHS TEOPETUUYECKHUX BBIBOJOB;
OOBSICHATh HAy4yHbIE OCHOBBI HamOoOJiee BaKHBIX JTOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEP, MPAKTUYECKOT'O UCIIOJIb30BAaHUS PA3JIMYHBIX ICTOYHUKOB
DHEPTUM HAa OCHOBE 3aKOHA NPEBPALCHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPTUM.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IIPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

N3yuenue pu3uky Ha ypoBHE OCHOBHOTO OOLIEro 00pa3oBaHus HAlIp aBJIEHO

Ha TOCTHUKCHUC INYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeJ'IBHBIX

pE3yJIbTaTOB.

B pesynbrare uzydenus Gpu3uku Ha ypoOBHE OCHOBHOTO O0IIIETO 00pa3oBaHu st

y oOygarorerocst 0yayT copMHUPOBaHbBI CICAYIONIME JIMYHOCTHBIC PE3YIbTaThl B
JaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSA

— MPOSBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUC KO
(pu3nyecKoit HayKu;

— LEHHOCTHOE OTHOILIEHUE K JJOCTUKEHHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOI0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

— TOTOBHOCTh K aKTUBHOMY y4acCTHIO B 00CY>K/I€HUU OOIIECTBEHHO 3HAYUMBbIX
M ITHUYECKUX TMpoOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTUKEHUN PU3UKH;

— OCO3HaHUE BAXXHOCTU MOPAIBHO--3TUYECKHUX MPHUHLHUIIOB B JIEATEIBHOCTH
YYEHOTI0;

3) 3¢TeTH4eCKOr0 BOCIIUTAHUSA

— BOCIIPUSATUE ICTETUYECKHUX KAueCTB (PU3MUECKON HAyKH: €€ rapMOHHYHOTO
MIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT O IIO3HAHUS:

— OCO3HAaHME LEHHOCTU (PU3UYECKOM HAyKHM KaK MOIIHOTO HMHCTPYMEHTa
[I03HAHUSI MUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHUW, BAKHEHUIIEW CO CTABIIIOLICH
KYJIbTYPBI;

— pa3BUTHE HAy4YHOW JIOOO3HATEIHPHOCTU, MHTEpPECa K HMCCIICA0BATEIbCKOM
NEeATENbHOCTH;

5) dopmupoBanuss KyJbTYPbl 3A0POBbSI H 3MOLUMOHAJBHOIO
0J1aronmoJyums:

— OCO3HAaHME IIEHHOCTH O0€30TmacHOro o0pa3za >KM3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHpPE, BAKHOCTH MpaBWi O€30MacHOTO TMOBEACHUA Ha
TpPaHCIIOPTE, Ha JOPOrax, C JIEKTPUYECKUM U TEIJIOBBIM 000pYAOBaHUEM B
JOMAITHUX YCIIOBHSIX;

— c(opMUPOBAaHHOCTh HaBbIKa pedieKcHH, MPU3HAHUE CBOEro IMpaBa Ha
OIIMOKY U TAKOTO e MpaBa y APYroro 4eioBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

— AKTMBHO€ Yy4YaCTHUE€ B PEIICHUWU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHOW OpraHu3allid, TOpoJa, Kpas) TEXHOJOTMYECKOH U



COIMATIbHOM HAMpaBJICHHOCTH, TPEOYIOIMX B TOM YHCIE U (PU3UUECKUX
3HAHMI;

e — MHTEpPEC K MPAKTUYECKOMY U3YUEHHIO IPO(ECCHii, CBSI3aHHBIX C (PU3UKO if;

e 7)3K0JI0THY€CKOT0 BOCITUTAHUS:

e — OpHEHTAIMA Ha MpPUMEHEHWEe (PM3MUYECKHX 3HAHUM I pelleHUus 3a7ad B
obyacTH OKpPYXAIIIEH Cpeapl, TUIAHUPOBAHUS TOCTYIIKOB W OIIGHKH UX
BO3MOJKHBIX TIOCJICICTBHUH JIJISI OKPYKAIOIIEH CPEIbI;

e — OCO3HaHME TJI00ATBHOrO XapakTepa 3KOJOTWYecKUX MmpoljieM u myTel ux
peleHus;

e 8) azjanTanMu K U3MEHSIIOIIUMMCS YCJIOBUSM COLUMAJIbHOW W NMPHUPOIHON
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJCHCTBUM TPHU BBHINOJHEHUU HCCIEIOBAaHUN H
NPOEKTOB (PU3MYECKON HAMpaBIIEHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYrux,

e — TIOBBHIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPAKTUIECKYIO
IesITebHOCTD;

e — MOTPEOHOCTH B GOPMUPOBAHUH HOBBIX 3HaHUH, B TOM Yuciie GOPMYyIUPOBaTh
UJICH, TIOHSATHUS, TUIIOTE3bI O PU3NIECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME IePHUIUTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 001aCTH
bu3ukwy;

e — IUIAHMPOBAaHUE CBOETO PAa3BUTUS B MPUOOPETEHWH HOBBIX (PUIUYECKUX
3HAHMI;

e — CTpEMJICHUE aHAJIM3UPOBATH U BBISBISITH B3AUMOCBSI3H TPUPO/IBI, 00IIIECTBA U
HYKOHOMHMKH, B TOM YHCJIE C HCTIOJIb30BaHUEM (PH3NUECKUX 3HAHUM;

e — OIICHKAa CBOMX JEWCTBUM C YYETOM BIMSHHUS HA OKDPYKAIOUIYIO CpeEny,
BO3MOJKHBIX ITTI00AIHHBIX ITOCTIEIC TBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbTare ocBOeHUs MporpaMmbl M0 (pH3MKEe HAa YPOBHE OCHOBHOIO
ob11ero oopazoBanus y o0ydarorierocs 0yayT c(hopMUpOBaHbI MeTANIPEeIMETHBI €
pe3yJIbTaThl, BKIIOYAOIIME TT03HABATEIbHBIC YHUBEP CATTbHBIC ydeOHBIC JICHCTBUS,
KOMMYHHUKAaTHBHBIC  VHHBEpCAJIbHBIE  y4eOHBIC JICHCTBHS, PETYJIATHBHBIC
YHHUBEpCaJIbHbIE ydeOHBIC JCHCTBUS.

Ilo3naBaTe/ibHBIC YHHBEPCAJIbHbIE y4eOHbIE 1eHCTBUA

ba3oBblejornyeckue 1eHCTBHUA:



BBUSIBISITh M XAPaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKKM OOBEKTOB
(s1BIIEHMI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALIUN, OCHOBAHUS AJIs
000011IeHHSI 1 CPAaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
J@HHBIX U HAOJIIOJIEHUSAX, OTHOCSIIMXCS K (PU3NIECKHUM SIBJICHUSIM;
BBISIBIITh NIPUYMHHO--CJICICTBEHHBIE CBSI3U MPHU HU3yYEHUU (PU3UUECKUX
SIBJICHUH U IIPOLIECCOB, JI€TATh BBIBOIbI C UCIIOJIb30BAHUEM J1€1YKTUBHBIX
Y MHJYKTUBHBIX YMO3aKIIOUEHUW, BbIABUTaTh TUIIOTE3bI O B3aUMOCBA3SIX
(bU3NYECKUX BEININH;

CaMOCTOSITENIbHO BBIOMpAaTh C€HOco0 peueHuss y4eOHOM (U3HUECKO
3a1a4n (CpaBHEHHME HECKOJIbKMX BapHaHTOB pEIICHUs, BbIOOP HauboJiee
HNOAXOJSILETO C YUETOM CaMOCTOSITENILHO BbIJEIIEHHBIX KPUTEPUEB).

ba3oBbie uccienoBaTeJIbCKUeE 1€ CTBHUA

UCII0JIb30BaTh BOMPOCKI KaK UCCJIEI0BATENILCKUM MUHCTPYMEHT MO3HAHUSI;
MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY TUTaHY OTIBIT, HECJIOKHbI 1
(bU3MYECKUl HIKCHEPUMEHT, HEOOJBIIOE HCCIEA0BaHUE (PU3UUYECKOTO
SIBJICHUSI;

OIIECHMBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIyYEHHYIO B XO/I€ UCCJICIOBAHUS MIIM HKCTIEPUMEHTA;

CaMOCTOSTENbHO GOPMYIUPOBATH 000OIIEHHUS U BHIBO/IBI TTO PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, OTIBITA, UCCIIEIOBAHMUS;

MPOTHO3UPOBATH BO3MOXKHOE JajbHEHIee pa3BUTHE (PUIUUECKUX
MPOIIECCOB, a TAKKE BBIABUTATH MPEAIIOJI0KEHUS 00 MX Pa3BUTHUH B HOBBIX
YCJIOBUSX U KOHTEKCTAaX.

Pabora c ungopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOAbl, MTHCTPYMEHTHI U 3aIIPOCHI IIPU MO UCKE U
otOope uHGbOPMAIMK WIA JAHHBIX C Y4ETOM MPEJI0KEHHON yueOHOM
(bu3ndYecKoi 3a1a4u;

aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHGOPMAIUIO
Pa3JIMYHBIX BUJOB U (DOPM MTPE/ICTABIICHUS;

CaMOCTOSITEIbHO BbIOMpaTh ONTUMAbHYIO (OpMy MpencTaBICHUS
uHbOpMAIMM W WDUIIOCTPUPOBATh peEUIaeMble 3a7aull  HECJIOKHBIMU
CXeMaMH, TuarpaMmmMamMu, HTHOU rpaduKoi 1 UX KOMOMHAIIUSMHU.

KoMMmyHuKaTHBHBIE YHMBEPCAJIbHbIE YUeOHbIC JeHCTBHUSA:

B X0JIe 0OCYXKJeHUsl y4eOHOro Marepuaia, pe3ybTaToB JJAOOPATOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI 110 CYIIECTBY 00 CYK/1aeMOH TEMBI U
BBICKa3bIBaTh WJCH, HAICJICHHBIC HA PEIICHHE 3a/Ja4u W IOJICPKAHNE
OarosxenaTeIbHOCTH OOIICHHUS



COIIOCTABJISITh CBOM CYXKACHHUS C CYXICHUAMH JPYTUX YYaCTHHKOB
nuanora, 0OHapyKHUBaTh pa3InIUe U CXOJICTBO MO3UIINH;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
NyOJIMYHO MPECTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCJIeIOBAHUS, IPOEKTA);

MOHMMATh U HUCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHIHOU U
UHAUBHUIYaJbHOM pabOThl NpU pEUIEHUH KOHKPETHOW (u3ndeckoi
npo0JIeMBl;

IPUHUMATh LIEIH COBMECTHOM 1€ATEIbHOCTH, OPTaHU30BbIBATh ACHCTBUS
no e€ JOCTMKEHHUIO: pacHpeneNsiTh pPOJIM, OOCYKIaTb MpOIECChl U
pe3yabTaThl COBMECTHOM PabOThI, 00001aTh MHEHUSI HECKOJILKUX JIFOJICH;
BBITIOJIHATH CBOIO YaCTh PA0OTHI, JOCTUT s KAUECTBEHHOT'O PE3YJIbTATa MO
CBOEMY HANpaBJICHUIO MU KOOPJIHMHUPYS CBOU JACHCTBUS C JPYrUMU
YJieHaMU KOMaH/bl;

OIICHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOLMI MPOIYKT MO KPUTEPHUAM,
CaMOCTOSTENbHO CPOPMYIUPOBAHHBIM YHACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHble yHUBepPCAJIbHbIE y4eOHbIE 1eiCTBUSA

Camoopranusanms:

BBISIBIISITh MPOOJIEMbI B KU3HEHHBIX M YUEOHBIX CUTyalUAX, TPEOYIOIIUX
JUJISL pelieHusT (PU3ndecKux 3HaHUM;

OPUEHTUPOBATHCS B  PA3JUYHBIX NOAXOJAX MNPUHATUS PELICHHUN
(MHOUBHUyaJIbHOE, TMPUHATUE PEIICHUs B TPYIIE, NPUHITHE PEHICHUN
TpYIIION);

CaMOCTOSTEIbHO COCTABJISITh AITOPUTM PEIIeHUsT GPU3NUECKOM 3a7auu UIU
IUIaHA MCCJIEIOBAHUSA C YYETOM UMEIOUMXCSA PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEHN, apI'yMEHTUPOBATh [P EJIaracMble BAPUAHTHI PELICHUM;
JieNnaTth BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 3@ PEIICHHUE.

CaMOKOHTPOJIb, SMOIIHOHATIbHBIA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYAllUU W TIpeJiararh IjiaH e€ N3MEHEHUS;
OOBSICHATh TNPUYMHBI JOCTIKEHUS (HEJOCTHXKEHHS) Pe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHUCIIE B X0/ BHITIOJHEHUS
GuU3NUEeCKOTO HUCCIIEOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
O0OCTOSITENILCTB, W3MEHMBIIMXCS CUTYallMil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIMX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTAa IIEJIU U YCIOBUSIM;

CTaBUTh c€Os1 HA MECTO JPYroro 4ejoBeKa B XOJI€ CIIOpa WK JUCKYCCUU
Ha Hay4YHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHUS U JOTUKY IPYroro;



IPU3HABATH CBOE MTPABO Ha OLIMOKY NP pElICHUU GU3NUECKUX 3a/1a4 WU
B YTBEPIKJCHUAX HA HAyYHbIC TEMBI U TAKOE 7K€ MPABO APYIrOro.

IHPEIMETHBIE PE3YJIBTATbBI

K koHIily 0OyueHust B 7 Kj1acce npeIMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD Y 0 0yUAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS: (U3WYECKUE U  XUMHUYECKHE SIBJICHUS,
HAOJIIOJIEHUE, SKCIEPUMEHT, MOJENb, TUIOTE3d, CAUHUILBI (PU3NUECKUX
BEJIMYUH, aTOM, MOJIEKYJIA, arperatHble COCTOSIHUS BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBWKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOPHs, PaBHOACHCTBYIOIIAS
cuna, naedpopmauus  (ynpyras, — IUJIacCTHUECKas),  HEBECOMOCTb,
COOOMIAOIIECS COCY/BI;

paszmmuarh siBiaeHusA (AudQy3us, TEIUIOBOE IBUKEHHUE YACTUI] BEUIECTBA,
paBHOMEPHOE  JABWKEHHE, HEPAaBHOMEPHOE JBWKEHHE, HHEpLUS,
B3aUMOJICUCTBUE TEJl, PABHOBECUE TBEPABIX TEI C 3AKPEIUVIEHHOW OCHIO
BpalleHus, Mepefadya JaBieHUS TBEPIABIMU TENaMHU, >XUIAKOCTSIMU U
razamMmy, armocepHoe JaBJi€HUE, I[UIaBaHUE Tel, [pPEBpallCHUs
MEXaHUYECKOW 3HEPTUM) MO OMHCAHMUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBIIEHUE U3YYEHHbIX (U3MUYECKUX SBJICHUN B
OKpY>KalolleM MHUpE, B TOM YHCIEe (PUIUYECKHE SIBJICHUS B MPUPOJE:
IpUMEPHl JBWKEHUS C PA3IUYHBIMU CKOPOCTSIMU B KUBOW M HEXKUBOU
npupojie, ACHCTBUE CWIbl TPEHUS B MPUPOAE U TEXHUKE, BIUSHUE
arMOCc(EepHOT0 JaBJICHUS HA )KUBOW OpraHU3M, IJIaBaHUE PbIO, pbIYaru B
TeJle YelIoBeKa, MPU ATOM MEPEBOIUTH MPAKTUUECKYIO 33/1a4y B YUEOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOUCTBA (MPU3HAKK) (PU3NYECKUX SIBJICHUI;
OTHCHIBATh U3yUEHHBIE CBOMCTBA TeN U GU3UUECKHUE SBJICHUS, UCTIOb3YS
¢bu3nYeckue BEIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEILECTBA, BpEMS,
MyTh, CKOPOCTb, CPENIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSKECTH, BEC
TeNa, CWJIa TPEeHWs, JaBlieHHe (TBEPIAOTO Tena, >KUAKOCTH, Tasa),
BBITAJIKUBAIOIAS CUJIA, MEXaHWYecKas pad0Ta, MOIIHOCTh, IJIEYO CHIIBI,
MOMEHT CHJIbI, KOA(D(GUIUEHT TOJE3HOTO JEHCTBUA MEXAHHU3MOB,
KUHETUYECKass W TMOTEHIHaIbHasl PHEPTus), MPU ONUCAHUU MPABWIHHO
TpakTOoBaTh  (U3MUECKUN CMBICI  HCMOJb3YyEeMbIX  BEIMYUH, UX
0003HAYCHHUS W EAWHUIIBI (DU3WYECKUX BEIWYHMH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIONIME JAHHYIO (PU3UUECKYIO BEIMUMHY C IPYTUMH BEJIMYHMHAMU,
CTPOUTH rpadyKu U3YUEHHBIX 3aBUCUMOCTEN (U3NUECKUX BEJIMUNH;



XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SBJICHHUS M TMPOLECCHI,
MCIOJIb3Ys MpaBUiIa CIOKEHUS CUJ (BIOJb OJHOM MpsiMOii), 3akoH ['yka,
3akoH Ilackamns, 3akoH Apxumena, MpaBUiIo paBHOBECHs pbiuara (6J0Ka),
«30JI0TO€ IPAaBWJIO» MEXaHWKHM, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPTUM, MpPU OSTOM J1aBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €M0 MAaTEMATUYECKOE BBIPAKEHHUE;

O0OBACHATH PU3NUECKHUE SIBICHUS, POLIECCHI K CBOMCTBA TEM, B TOM YHUCJE
U B KOHTEKCTE CHUTyallMd NPAKTUKO-OPUEHTUPOBAHHOI'O XapakTepa:
BBISIBIISITH IPUYMHHO--CJICCTBEHHBIE CBSI3U, CTPOUTh 00bsicHeHue u3 1-2
JOTUYECKHUX IIaroB ¢ ONOpoil Ha 1—2 U3ydeHHBIX CBOMCTBA (PU3NUECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHA WK 3aKOHOMEPHOCTH;

pelmaT pacy€THhle 3amauu B 1-2 JEHUCTBUA, WCTIOJIb3YS 3aKOHBI U
dopMmynbl, CBs3bIBAIOLME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBHSI 33]Ja4 M 3aKChIBaTh KPATKOE YCIOBUE, MOCTABIATh (PU3UYECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJUTH PacUEThl, HAXOAUTHh CIPABOYHbBIC
JlaHHbIE, HEOOXOAUMBIE JJI PELICHUS 3a/]a4, OLICHUBATh PEATUCTUYHOCTD
MOJIyY€HHOU (PU3UYECKOU BETMUUHBIL;

pacrio3HaBaTb MPOOJIEMbI, KOTOpPbIE MOHO pPEUIUTh MPU MOMOUIH
(buU3NUECKUX METOI0B, B ONTUCAHUU HCCJIEI0BAHUS BBIJIESITh IPOBEPSIEMOE
OpeanojioxkeHue  (TUnoTesy),  pa3idyaTh M HUHTEPHPETUPOBATH
MOJIyYCHHBIN pe3y/ibTaT, HAXOJAUTh OIIMOKM B XOJE OIbITa, J€1aTh
BBIBOJIBI 10 €T0 PE3YJIbTATAM;

OPOBOJAUTH OMNBITHI 1O HAOMIOACHUIO (PU3WYECKUX SIBJICHUWA WK
(bU3UIECKUX CBOMCTB TE: bopMyTUpOBaThH MIPOBEPSEMBIC
NPEANOJI0KEeHUs, COOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOT0 000y 10BaHus,
3aMMChIBaTh X0/1 ONBITa U (POPMYIUPOBATH BHIBOIBI,

BBINIOJIHATD NPSAMBIE HM3MEPEHHsI PACCTOSIHUSA, BPEMEHH, MAacChl Tena,
00bEMa, CHJIBI U TEMIEpPATypbl C HCIOJb30BAaHUEM AaHAJOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUs MNPHUOOPOB C y4ETOM
3aJ1aHHOM a0COJIFOTHOM OTPEUIHOCTH U3MEPEHUM;

MIPOBOIUTH UCCIICTOBAHNUE 3aBUCUMOCTH OTHOM (PU3NUECKON BETMUNHBI OT
JIpyrod ¢ HCIOJIb30BAHUEM IMPSAMBIX W3MEPEHHUH (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBWXKYLIETOCS Tela OT BPEMEHM [BW)KEHHS Tela, CHIIbI
TpPEHUs CKOJIbXKEHUS OT Beca Tejla, KauecTBa 00pabOTKU MOBEPXHOCTEH TET
Y HE3aBUCHUMOCTH CHJIbI TPEHHSI OT IIOLIA/IH COMPUKOCHOBEHUS TEJ, CUIIbI
YIPYTOCTH OT YIJIMHEHUS TPYXKUHbBI, BBITAJIKUBAIOLICH CUIBI OT 00bEMa
MOTPYKEHHOW YacTH Tejla U OT ITIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT IIIyOUHBI, Ha KOTOPYIO MOTPYKEHO TeJO, YCIOBUM
TUTaBaHUsl TeJl, YCJIOBUN paBHOBECHsS pbldara W OJOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM y4eOHOrO0 HCCJENOBaHMs, COOUparb YCTaHOBKY U
BBITIOJIHATh M3MEPEHHUsA, CIeNysl MPeNioKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHIIE
OpeJIOKEHHBIX TaONuI U rpaduKoB, AeNaTh BBIBOJABI MO pe3yJbTaTaM
UCCJIeTOBaHUS;

NPOBOJIUTH KOCBEHHBbIE M3MEPEHUSI (U3NYECKUX BEIUYHMH (IJIOTHOCTH
BEIIECTBA JKUJIKOCTU M TBEPAOTO TeNa, CWJIA TPEHUS CKOJbXEHUS,
JaBJIEHHME  BO3/[yXa, BBITAIKUBAIOLIAS CHJa, JCUCTBYIOIIAs  Ha
NOTPY>KEHHOE B KHUIAKOCTh TeNO, KOAI(D(UIMEHT MOJIe3HOro eHCTBUS
OPOCTBIX MEXaHU3MOB), CJEAyd MNPEAJIOKEHHON HHCTPYKIMU: TpU
BBITIOJTHEHUU H3MEPEHUil coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M
BBIYHCJISATH 3HAYE€HUE HCKOMO BEJTMUHHBI,

cO0JII01aTh PaBUJIA TEXHUKU 0€301aCHOCTHU IIPU padOTE C JIaAOOpaTOpHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JACUCTBUA MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, JAMHAMOMETP, COOOIIAIOIIMECS COCYIbI, OapoMerp,
phIvar, Mo BWKHBINA U HETOIBUYKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTh;
XapaKTepu30BaTh NPHUHIMUIBI JEHCTBUS HM3YYEHHBIX NPHOOPOB U
TEXHUYECKHX YCTPOMCTB C OMOPOW HA WX OMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKYA, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN TIpecc,
MaHOMETP, BBICOTOMED, TOPIITHEBOM HACOC, APEOMETD ), UCTIOIb3YsI 3HAHU ST
O CBOMCTBaxX (PM3MUECKUX SIBIICHUN ¥ HEOOXOAMMbIe (U3UIECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJNUTh TPUMEPHl  (HAXOIUTh HMHPOPMAIMIO O  MPUMEpPax)
NPAKTUYECKOTO HCIOJb30BaHUS (DPU3MUECKHX 3HAHWK B TIOBCEIHEBHOU
KU3HU U1 oOecrieueHust 0e30MacHOCTH MPU 00pallleHnH ¢ TpudopaMu 1
TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 370POBbS M COOIIOICHUS
HOPM SKOJIOTUYECKOTO IMOBEACHUS B OKPYKAFOIIEH Cpeie;

OCYILIECTBIATh OTOOpP MCTOUYHMKOB wuHpopmamu B HWHTepHere B
COOTBETCTBUU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEFOIIINXC 5T
3HAHUH W TyTéM CpaBHEHUWS] Pa3JIMYHBIX HWCTOYHUKOB BBIICISTH
UHPOPMAITUIO, KOTOpasl SBISICTCS TPOTUBOPCUUBON WM MOXET OBITH
HEJIOCTOBEPHOMU;

WCII0JIb30BaTh IPH BHITIOJHEHUH Y4eOHBIX 33]JaHH HAyYHO--TIOIYJISIP HY O
auTeparypy (U3MUECKOTO COJIEpKaHWs, CIPABOYHBIE MaTepHualbl,
pecypchl cetu MIHTepHET, BiIajgerh mpuéMaMu KOHCTICSKTHPOBAHUS TEKCTA,
npeoOpazoBaHusa HHGOPMALIUH U3 OTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOPMAITUN (PU3UIECKOTO COJIEPIKAHUS, B TOM



yycie MyOJMYHO JAeNiaTh KpaTKhe COOOINEHHS O pe3yibTaraxX MPOEKTOB
WIM Y4eOHBIX HCCIE0OBaHUM, NpPU ATOM TPAMOTHO MCIOJH30BaTh
U3YUYEHHBIM TMOHATUHHBIM anmapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIUICHHE IIPE3EHTALUEN;

IPU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN PaCHpENeNsaTh
00s13aHHOCTH B TpyNIE B COOTBETCTBHM C IMOCTABJICHHBIMHM 3aJa4amH,
CICIWTh 3a BBIIOJIHCHUEM IUIAHA JCHUCTBUM, AaJEKBAaTHO OILICHUBATh
COOCTBEHHBI  BKJaJ B  JIEATEIbHOCTh  [PYyHINbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOJEHUCTBUE, YIUTHIBAsI MHEHHUE OKPYKAIOIIHUX.

K xoHIy 00yuenus B 8 kiiacce rmpenMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTb C(POPMHUPOBAHHOCTD Y 00YUaOIIMXCS YMEHHUM:

WCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE JIBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSHUSA BELIECTBA, KPUCTALIMYECKUE U
amMop(HbIe TeNla, HACBIIMIEHHBIH M HEHACHIIICHHbIM Tap, BJIAXHOCTH
BO3/lyXa, TEMIIEpATypa, BHYTPEHHSS SHEPIrUs, TEIUIOBOM JBUIaTellb,
AJIEMEHTAPHBIN JIEKTPUYECKUM 3aps/I, JJIIEKTPUUECKOE OJIE, IPOBOJHUKU
Y TUDJIEKTPUKHU, TIOCTOSIHHBIN AJEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
paziuuarh siBJieHUs (TEIUIOBOE pacIMpeHUe W C)KaTue, Teruionepesaaya,
TEIUIOBOE PAaBHOBECUE, CMAaYMBAaHUE, KANIWJULIPHBIE SIBIICHUS, UCIIAPECHUE,
KOHJICHCAIIUs, IUIABJICHUE, KpUCTauM3anus (OTBEpAEBaHUE), KHUIICHUE,
TeIJIonepeaaya (TETIOMpPOBOTHOCTD, KOHBEKIIHYS, U3JTy4YCHHE),
ANIEKTpU3alMs TEJl, B3aUMOJIEHCTBUE 3aPsII0B, IEUCTBUS SJIEKTPUIECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHUE, B3aUMOJECHCTBUE MATCHUTOB, JEWCTBUE
MarHUTHOTO MOJIA Ha TTPOBOIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHTYKITHS )
[0 OIMCAHUID HX XapakTEPHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX TAHHOE (U3UIECKOE SIBJICHHE;

pacro3HaBaTh TMPOSBJICHUE W3YYCHHBIX (PU3MUECKUX SIBJICHUN B
OKpY)XaloIlleM MHpE, B TOM 4HUCJE (PU3MUecKue SBICHUS B TMPHUPOJIC:
MMOBEPXHOCTHOE HATSHKCHUE W KalWUISIPHBIE SIBJIEHUS B MPHUPOJE,
KpUCTAUIbl B mpupoje, uziyueHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3zoBaHUE pOCHI, TyMaHa, WHes, CHETa, SJICKTPUIECKUE
SABJICHUS B aTMocdepe, IIEKTPHUUECTBO JKUBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emid, Apeid MOM0COB, POJb MArHUTHOTO TOJIS JJIS KU3HU HA
3emJie, MOJIAPHOE CUSIHUE, TIPU 3TOM MEPEBOIUTh MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJICTSTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBJICHUM;

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TEI M (PU3UUCCKHE SIBJICHUS, UCIIOJIb3YS
(bu3UYeCKUe BEMIMHBI (TeMIIepaTypa, BHYTPEHHSS YHEPTHS, KOJTUIECTBO
TEIUIOTHI, VYAEIbHAS TEIUIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIOTA



IUIaBJIEHUsI, YJAENbHAs TEIUIOTa NapooOpa3oBaHus, yJelbHas TEIJIoTa
CrOpaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOr0 JEHCTBUS TEIIOBOM
MalIMHbl, OTHOCUTENIbHAS BJIAXHOCTh BO3JyXa, JJIEKTPUUYECKHUM 3apsf,
CHJIAa TOKa, JJIEKTPUYECKOE HANPSIKEHHE, CONMPOTUBIICHUE IPOBOJIHHKA,
YVIEIbHOE  CONPOTHBJIEHUME  BeHlecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO0  TOKA), MpPU ONUCAHUM TNPaBWILHO TPAKTOBATh
bu3nYecKuil CMBICI UCIIOJIb3YEMbIX BEJMUMH, 0003HAYCHUS U €UHHIIBI
du3nyecKuX BEIUMYMH, HAXOAUTHh (OPMYIbI, CBA3BIBAIONIME JAHHYIO
¢u3nYeCKyl0 BEIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TI'pauKH
U3YYEHHBIX 3aBUCUMOCTEN (PU3HYECKHUX BEJTMYUH;

XapakTepU30BaTh CBOMCTBA TeJ, (PU3MUYECKHE SIBIICHUS W MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO --KHHETUYECKOM TEOpUH
CTPOEHHMSI BEIIECTBA, MPHUHIIMII CYNEPHO3ULINU MOJIeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma J1s yuyacTKa Lenu, 3aK0H
Jlxoyna—JleHua, 3akOH COXpaHEHUsI DHHEPruu, INpPH OSTOM JaBaTh
CJIOBECHYIO (DOpPMYIHMPOBKY 3aKOHA U 3allUChIBaTh €r0 MaTeMAaTUYECKOE
BBIPA)KCHUE;

OOBSICHATH (DPU3UUECKUE MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CUTyalil MPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BhISBISATh
NPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 —2 JTIOTHUECKUX
1aroB ¢ OmnopoM Ha 1—2 M3y4eHHbIX CBOWCTBA (PM3UUECKUX SIBJICHUIA,
(bu3NUEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemiate pacy€THble 3a7aud B 2—3 JEHCTBUS, HUCIOJIb3YS 3aKOHBI U
dbopMyIIbI, CBS3BIBAIONIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBHSI 3aJla4d 3alHUChIBaTh KPAaTKOE YCJOBHE, BBISIBISTH HEJOCTATOK
JNaHHBIX JJI1  pEIIeHWs 3aJayd, BbIOUpaTh 3aKOHBI U (OPMYJIbI,
HEOoOXoAUMBIE NIl €€ peIlIeHUs, MPOBOJIUTh Pacu€Tbl U CPaBHUBATh
MOJIy4€HHOE 3HaUeHHUE (PU3UYECKOM BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaThb NPOOJIEMBbI, KOTOpPHIE MOHO pEUIMTh MPU [OMOIIH
(bu3NuecKuXx METOJ0B, UCMOJIb3Ys OMUCAHUE UCCIIEAOBAHUS, BBIJIEIIThH
IpoBEpsieMOE TPEANOJOKEHNE, OIEHUBATh NPABWIBHOCTh MOPSIKA
NIPOBEACHUSI CCIIEIOBAHUSA, /1€1aTh BHIBOIBI;

OPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3WYECKUX SIBICHUW WK
bu3znuecKux CBOMUCTB T (KaMUUIIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero 00bEMa, TeMrnepaTypbl, CKOPOCTH IMPOLIECCa O CTHIBAHUS U
HarpeBaHus MPHU M3TYYEHUH OT IBETa H3Iydarouiel (MOTJIOLIAOIIeH )
MOBEPXHOCTH, CKOPOCTh UCIAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTH U
IIomEAAA €€ TOBEPXHOCTH, JJIEKTPU3ALMSA TEJI W B3aUMOJICHCTBUE
AIIEKTPUYECKUX 3aps0B, B3aUMOJICHCTBUE TMOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX II0JIEM ITOCTOSIHHBIX MArHUTOB, JEUCTBUS
MAarHuTHOTO IIOJIS1 HAa NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA DIJIEKTPOJBUTATEN TMOCTOSHHOTO TOKa): (OpMYIMpOBaTh
pOBEpsieMbIE MPEANOJIOKEH s, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOT O
000py10BaHUs, OMUCHIBATH X0 OTIbITA U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATG ~ NPSIMBIE  HU3MEPEHHs  TEMIIEPaTypbl, OTHOCHUTEIBHOMU
BJI&KHOCTU BO3]lyXa, CWIbl TOKAa, HAIPSKCHHUs C HCIIOJb30BaHUEM
AHAJIOTOBBIX MPHUOOPOB M NAaTYUKOB (PU3UUYECKUX BEIUYUH, CPABHUBATH
pEe3yNbTaThl U3BMEPEHUI C YUETOM 3aaHHOM a0COIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIIENOBAHUE 3aBUCUMOCTH OJTHOU (PU3NUECKOM BETMUMHBI OT
Jpyrol ¢ HCHOJIb30BAHMEM MPSIMBIX HM3MEPEHUN (3aBUCUMOCTH
COINPOTHUBIICHUSI NPOBOJHHMKA OT €ro JUIMHBI, IUJIOUAAA IOIEPEYHOTO
CEUYEHUS U YAEIBHOTO CONPOTUBJICHMS BELIECTBA POBOJHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MNPOBOJHHUK, OT HANpsDKEHUsS Ha NPOBOJHHUKE,
UCCJIEIOBAHUE IOCJIEAOBATEIBHOTO W IAPAJUIEIbBHOTO  COCIMHEHMM
NPOBOJHUKOB): IUJIAHUPOBATH HCCIIEOBAaHUE, COOUpaTh YCTaHOBKY U
BBIMIOJIHATh M3MEPEHUS, Clenysl MPEJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJyYEHHOW 3aBUCHMOCTH B BHUJE TaOIULl U TrpaduKoB,
JIeNaTh BBIBOJIBI IO PE3YyJbTaTaM HCCJIEA0BaHNS;

NPOBOJAUTh KOCBEHHBIE H3MEPEHMsI (PU3UUYECKUX BEIWYMH (yAeabHas
TEMIOEMKOCTh  BEILECTBA, COMNPOTUBJIEHUE TMPOBOJHMKA, paboTa U
MOUIHOCTh 3JIEKTPUYECKOT0 TOKA): IUIAHUPOBAaTh U3MEPEHHUs, COOUpATh
DKCIIEPUMEHTAIILHYIO YCTaHOBKY, CJENYsl NPEIJIOKEHHON UHCTPYKIUH, U
BBIYHCJIATH 3HAYECHNUE BEIUYHHBI;

COOJII01aTh NTPaBUJIA TEXHUKU 0€3011aCHOCTH pHU padoTe ¢ 1ad0paTOpHbIM
000pyI0BaHUEM;

XapakTepU30BaTh MPUHUMUIBL JEUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOMl Ha WX ONMUCaHUs (B TOM 4YHCIE:
cUCTEeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOuHa, amIepMeTp,
BOJIbTMETP, CYETYMK 3JIEKTPUYECKOW 3HEPIUU, 3JIEKTPOOCBETUTEIbHBIE
npuOOPbI, HarpeBaTeIbHbIE AIEKTPOTIPUOOPHI (TPUMEPHI), HIEKTPUI ECKHUE
PEIOXPAHUTENH, IICKTPOMArHUT, 3JICKTPOIBUTATENb TTOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMUSI O CBOMCTBaX (PU3MYECKUX SIBICHUM M HEOOXOIHMbIE
busnueckue 3aKOHOMEPHOCTH;

pacmno3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOWCTBA U H3MEPUTEIbHbBIC
npuboOpsl MO CXeMaM M CXEMaTHYHbIM PHUCYHKaM  (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, JABUTATEIIb BHYTPEHHETO
CTOpaHusi, JIEKTPOCKOI, PEOCTar), COCTABIATh CXEMbl SJIEKTPUUECKHUX



Hernel ¢ Mocae0BaTeIbHbIM U MapaueIbHBIM COSAMHEHUEM AJIEMEHTOB,
paznuyasi ycJIoBHbIE 0003HAYEHHSI 3JIEMEHTOB AIEKTPUUECKHX IeTiei;
OPUBOJNUTH  TpPHUMEpPHl  (HAXOAUTh HMHPOPMAIMIO O  MPUMEpPax)
NPAKTUYECKOTO MCMOJb30BaHUS (DU3MUECKUX 3HAHWK B MOBCEIHEBHOM
KHU3HU 17151 o0ecrieueHus: 6€30MmacHOCTH MpHU oOpaIieHuu ¢ npubopamu u
TEXHUYECKHUMH YCTPONCTBAMH, COXpPAHEHHUs 3I0POBbS U COOJIOACHUS
HOPM 3KOJIOTMYECKOTO0 MOBEACHHUS B OKPYKAIOILEH Cpe/ie;

OCYHIECTBIISITh TOHWCK HH(popManmu (U3UYECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE UMEIOIIMXCS 3HAaHUUM W IIyTEM CPAaBHEHHUS
JOTIOJTHUTENBHBIX ~MCTOYHUKOB  BBIACISATE MH(POPMAIUIO, KOTOpas
SIBIISIETCS IPOTUBOPEUMBOI UIT MOKET OBITh HEJTOCTOBEPHOIA;
UCII0JIb30BaTh MPH BHITIOJHEHUH Y4eOHBIX 33]JaHHI HAYYHO --TIOIYJISIP HY IO
auTeparypy (U3MUYECKOro COJEpKaHWs, CIPaBOYHBIE MaTepHualbl,
pecypchl cetu MHTepHeT, Biagerh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus UHGOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC MHCHMEHHBIE M KPaTKHE YCTHBIE COOOIICHMUS,
000011as MHPOPMAIUI0O W3 HECKOJbKMX HWCTOYHHKOB (PU3UYECKOTO
COJICpXKaHHUA, B TOM 4YHUCJIE MYyOJIMYHO TPENCTABISATh PE3YJIbTAThI
NPOEKTHOM I UCCIIENOBATENLCKOM JAESTENHHOCTH, IPH ATOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUUHBIA amnmapar Kypca (QH3UKH,
COTIPOBOXK/1aTh BBICTYIUICHHE TIPE3CHTAIHEH;

OpY  BBITIOJIHEHUN Y4Y€OHBIX TMPOEKTOB M HCCICAOBAaHMN (DU3MUECKHX
NPOIIECCOB paclpeneNsiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTABJICHHBIMU 3aJ1a4aMH, CJICUTh 3a BBITIOJIHEHUEM IUIaHA JICUCTBUN U
KOPPEKTUPOBaTh €ro, ajeKBaTHO OLIEHWBATh COOCTBEHHBIH BKJIAJ] B
JEeSITeIHHOCTh IPYIIIBI, BRICTPABATh KOMMYHHKATHUBHOE B3aMO/ICHCTBHE,
TPOSIBJISISI TOTOBHOCTH pa3pemarb KOH(PIUKTHI.

K koHity oOyuenust B 9 Kjacce npeMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkarb C(POPMHUPOBAHHOCTD Y 00YUAIOLIUXCS YMEHHIA:

UCIOJIb30BaTh IOHATHSA: CHUCTEMA OTCUETa, MaTepHalibHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIHbHOCTh MEXaHUYECKOTO ABMXKEHHUS, nedopMarus
(ynpyrasi, TulacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIILHOE YCKOPEHHE,
HEBECOMOCTb M NEPErpy3KH, LIEHTP TAKECTH, aDCOIOTHO TBEPIOE TEINO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKUE KOoJIeOaHus 1
BOJIHBI, 3BYK, MH(GPa3BYK M YJIbTPa3BYK, AJIEKTPOMArHUTHbBIC BOJIHBI,
IIKaJjia JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAITbHO30PKOCTh,
CIIEKTPHI UCITYCKAHUA W MOTJIOIEHMs, alb(a-, OeTa- U raMMa-u3IydeHUs,
W30TOTIBI, SIAEPHAS SHEPTETHKA,



paszimuarh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBUKCHUE, PABHOYCKOPEHHOE MPSAMOJMHEHHOE ABW)KEHUE, CBOOOIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJl, PEAKTUBHOE JBMKECHUE, KOJEOATEIIbHOE JBMKEHUE (3aTyXarollue U
BBIHYK/ICHHbIE KOJIeOaHHsI), pE30HAHC, BOJHOBOE JBMKEHUE, OTPAKCHHE
3BYyKa, MPSAMOJIMHEIHOE pAacHpOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEHUE OENIOro CBeTa B
CIIEKTp M CJIOKEHHE CHEKTPAJbHBIX IBETOB, JHUCIEPCHs CBETA,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEHNYATOIO CIIEKTpa
U3JIyYEHUs ) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

pacrio3HaBaTb NPOSIBJICHHE M3YYEHHbIX (U3UUECKUX SIBJIICHUM B
OKpYy’KarouieM Mupe (B TOM 4Yucie (U3UYecCKue SIBJICHHUS B IMPUPOJE:
NPWIKBBI U OTJIMBBI, IBH>KEHUE I1aHeT COJIHEYHOM CUCTEMBI, PEAKTUBHO €
JNBWKEHUE JKUBBIX OPTaHHU3MOB, BOCIIPHUSATUE 3BYKOB IKHUBOTHBIMHU,
3EMIJIETPSICEHUE, CEUCMHUYECKHUE BOJHBI, IyHaMH, 53XO0, IBETa TeJ,
ONTUYECKHUE SBJICHUS B MPUPOJE, OMOJIOTHYECKOE AECHCTBUE BUIUMOTO,
yIbTPapHUOJIETOBOTO W PEHTTCHOBCKOTO M3JyYEHUH, €CTECTBEHHBIN
paAMOaKTUBHBIM (OH, KOCMHUYECKUE JIy4yd, PAAUOAKTUBHOE H3JITyYCHHE
OPUPOJHBIX MHUHEPANIOB, JEWCTBHE pPAaJMOAKTUBHBIX H3JIyY€HUH Ha
OpraHu3M YeNIOBEKa), MPHU 3TOM MEPEBOJUTHh MPAKTUYECKYIO 3ajady B
yueOHY10, BBIJECIATH CYIIECTBEHHBbIE CBOWCTBA (MPU3HAKH) (PU3HUECKUX
SIBJICHUM;

OTHMCHIBATh U3yUEHHbIE CBOMCTBA TN U GU3NUECKUE SIBICHUS, UCTIOJIb3YsI
busnueckue BETUYMHBI (CpEelHsSsi U MTHOBEHHAs CKOPOCTb Tella MpH
HEpPAaBHOMEPHOM JIBIDKEHUH, YCKOPEHHE, MEpEeMEIlEHHUE, MyTh, YrioBas
CKOpPOCTb, CHJIA TPEHMsI, CWJIAa YIPYTOCTH, CWJIa TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TMajeHUs, BEC Tela, HMIYJIbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckas padoTa W MOIIHOCTb, IMOTEHIMAJIbHAs DHEPrUs Tena,
MNOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUsS CKATOU
NPYXUHBI, KUHETUYECKas DHEPrus, TIOJHas MEXaHW4YecKas HHEprus,
MEepHO/T U 4YacTOTa KoJieOaHUH, JJTMHA BOJHBI, [POMKOCTh 3BYKa U BHICOTA
TOHA, CKOPOCTh CBETA, MOKa3areidb MPEeOMIICHUS! CPEIbl), IPU OMHCAHUU
NPaBWIbHO TPaKTOBaTh (PU3MYECKHUM CMBICI HCTOJB3YEMbIX BEIMYUH,
0003HaYeHUs] U €IMHULBI (U3UUYECKUX BEIUYHUH, HAXOAUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UUECKYIO BETMUUHY C IPYTUMH BEIMYHUHAMU,
CTPOUTH I'paUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYUH;
XapakTepu30BaTh CBOMCTBA TelN, (PU3UUECKHE SBJICHUS M TPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHMsI dHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHUS,



NPUHIUI CYHEPIO3ULIUN CHUJI, NPUHIMUI OTHOCUTENIbHOCTH [amuies,
3aKkoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMILYJIbCA, 3aKOHBI OTP &KEHUS U
NPEJIOMJIEHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIA0BOr0 U MaCCOBOTO UK C €T
Opy SACPHBIX PEAKIUsIX, MPU 3TOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHAa U 3alAChIBATh €M0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UUECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATh
OPUYUHHO--CJICJICTBEHHBIE CBSI3M, CTPOUTh OOBsICHEHHWE U3 2-3
JOTUYECKHUX IIaroB ¢ OMOPOM Ha 2—3 U3Yy4EHHBIX CBOMCTBA (PU3NYECKUX
SIBIICHUN, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiarb pacu€rHple 3ana4u  (OMUpaAOIIMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (PUIUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUSA 3aJauM 3allMChIBATH KPATKOE
YCJIOBHE, BBISIBISITH HEAOCTAIONIME WM U30BITOUHBIE JaHHbIE, BBIOUPATh
3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE 1JIs1 PELLIEHMS], TP OBOAUTH paCUYETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IOJYYEHHOTO 3HAueHus (U3NUECKOU
BEJIMYUHBL;

pacrio3HaBaTb MPOOJIEMbI, KOTOpPbIE MOHO pPEUIUTh MPU MOMOUIH
(bu3NUEeCKuX METOJO0B, UCHOJIb3Ys OMUCAHUE UCCIIEAOBAHUS, BBIJIEIITH
NpOBEPSIEMOE MPENANOJIOKEHUE, OLEHUBATh NPABWILHOCTh MOPSAKa
NPOBEACHUSI UCCIIEIOBAHMs, JIeJaTh BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJIEHUI U OTIBITOB;

OPOBOJAUTH OMNBITHI 1O HAOMIOACHUIO (PU3WYECKUX SIBJICHUWA WK
busnueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HeroToHa, 3akoHa
COXpPaHEHUs] PHEPTUH, 3aBUCUMOCTH IMEpUOJa KOJEOAHUN MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a U *KECTKOCTU MPYKUHBI U HE3ABUCUMOCTh OT
aMIUTUTYbl MAJIIX KOJIEOAHUH, MPAMOJIMHEIHOE pacIIpOCTPAHEHUE CBETA,
pazyioxkeHne 0erIoro CBeTa B CHEKTP, U3YUEHHE CBOMCTB M300paXeHUs B
IUIOCKOM 3€pKajie U CBOMCTB M300paXeHus MpeaMera B coOuparoleit
JWH3€e, HAOJIOJEHUE CIUIONIHBIX U JIMHEWYaThIX CHEKTPOB HU3IIy4EHUs):
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
0o0OpyAOBaHUs, ONHUCHIBaTh XOJ OMNBITA M €ro  pe3yJbTarsl,
(bopMyITUpOBaTh BEIBOJIBI,

IPOBOJUTH MPU HEOOXOAUMOCTHU CEPUIO MPSAMBIX U3MEPEHUM, OTIPEIeIsis
CpelHee 3HAYEHUE HU3MepsieMoll BenMuyuHbl ((POKyCHOE paccTosiHHe
cobuparoniei JMH3bI), OOOCHOBBIBaTh BBIOOpP cIoco0a H3MEpEHUs
(M3MEpHUTETHLHOTO IPUOOPA);

NPOBOJUTh HCCJEAOBAHUE 3aBUCUMOCTEH (DM3UYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEpPEHUH (3aBUCUMOCThH MyTH OT BPEMEHU



Opy PaBHOYCKOPEHHOM JBIKEHUU O€3 HayalbHOW CKOPOCTH, MEpHoja
KOJIe0aHUH MaTeMaTUYEeCKOTO MAasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHHWs CBETa OT yriia MaJieHusl M yria NpejoMJIeHUs OT yria
naJieHus1): IUIAHUPOBaTh HCCJIEOBaHUE, CaMOCTOSITEIbHO CcoOHUpaTh
YCTaHOBKY, (UKCHUpOBaTh pPe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTHU
(u3NUECKUX BEIMYUH B BUAEC TAOIUL U rpaduKoB, JI€1aTh BBIBOJBI IO
pe3yJbTaraM UCCIeI0BaHMS;

OPOBOJIUTh KOCBEHHBIE H3MEpPEHHUs (PUINYECKUX BEIHUUH (CPEmHss
CKOPOCTh M YCKOpPEHHE Tela IpPU PABHOYCKOPEHHOM JBUKEHHH,
YCKOpEHHE CBOOOIHOTO MaAeHUs, >KECTKOCTh MPYKUHBI, KOdD UIIUEHT
TPEHUSI CKOJIbXKEHUS, MEXaHudeckas paboTa W MOIIHOCTh, YacTOTa U
nepuoj; KojiebaHuW MaTeMaTHYeCKOro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKas Cuja CcoOMparolieldl JMH3bL, pPaJUOaKTUBHBIA  (DOH):
IUIAHUPOBATh U3MEPEHUs, cOOUpaTh AKCIEPUMEHTAIHLHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CIEAYS MPENIOKEHHOW HHCTPYKIIUH, BBIYUCIISTh
3HAYEHHE BEJIMUUHBI U aHATU3UPOBATH OJIyYEHHBIE PE3YJIbTaThl C Y4ETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

co0II01aTh NMpaBUJIa TEXHUKU 0€3011aCHOCTHU IIPU padoTe ¢ 1adopaTopHbIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKM M3YYEHHBIX (DU3MUECKHX MO/IeNei:
MaTtepuaibHas TO4YKa, a0COJIOTHO TBEPJIOE TENO, TOYEUHBIM MCTOUYHHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHash MOJENb aroMa, HYKJIOHHas
MOJIE]Ib AaTOMHOTO /1pa;

XapaKTepU30BaTh TPHUHIMUIBI JIEHCTBUS U3YYCHHBIX NPHOOPOB U
TEXHUYECKHX YCTPOWCTB C OMOPOW HA WX OMHUCAHUS (B TOM YHCIIE:
CIIUIOMETp, JATYUKU TOJIOKEHHS, PACCTOSIHUSI U YCKOPEHUS, PaKera,
IXO0JIOT, OYKH, IMEepHucKom, (oToanmapar, ONTUYECKUE CBETOBO/IHI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), UCHOJB3ys 3HAHUS O
CBOMCTBax (U3WYECKUX SBJIICHUH W HEOOXOoAuUMble (U3UIECKHEC
3aKOHOMEPHOCTH;

UCII0JIb30BaTh CXEMbI i CXEMaTHYHbIC PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOUCTB, U3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTHYECKUX IMPOIIECCOB
NpY PEIICHUH Y4eOHO--TIPAKTUYECKUX 33]ad, ONTHYECKUE CXEMbl IS
MOCTPOECHUSI U300paKEHUI B IJIOCKOM 3€pKalie M COOUPAIOLIeH JTMH3E;
NPUBOJNUTh  TPUMEPHl  (HAXOIWUTh HMHPOPMAIMIO O  MPUMEPaX)
NPAKTUYECKOTO HCIOJh30BaHUS (DM3MUECKHX 3HAHW B TIOBCEIHEBHOM
JKU3HU U1 o0ecriedeHns 0€30MacHOCTH MPH 0OpaIleH!uH ¢ MpruOopaMu 1
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3J0POBBbS M COOIIOICHUS
HOPM 2KOJIOTHYECKOTO IMTOBEIECHUS B OKPYXKAIOIIEH Cpelie;



OCYIIECTBIISITH TNOHWCK HH(popMarmu (U3UYECKOTO COJEpKaHUS B
HurtepHeTe, caMOCTOSATENLHO (POPMYIUPYS HOUCKOBBIN 3aIIPOC, HAXOAUTH
MYTH OTpPEIeIeHuUs 10CTOBEPHOCTH MOTy4eHHOM HH(POpMALIMU HA OCHOBE
MMEIOIIMXCS 3HAHUM U JOTIOJIHUTENIbHBIX HCTOYHUKOB;

UCII0JIb30BaTh IPH BBITIOJIHEHNN YUEOHBIX 3a/IaHUN HAyYHO--[TOMYJISIP HY O
auTeparypy (U3MYECKOro COJAEp>KaHWSA, CIPABOYHBIE MAaTepHUabl,
pecypchl cetu MHTepHeT, Bnagers npuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus MHGOPMALIMU U3 OTHOI 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
UHPOpMAIUM U3 HECKOJIbKMX HCTOYHUKOB (DU3MUYECKOTO COJEep KaHMUs,
nyOJMYHO NPECTABIATH PE3YIbTATHI IPOEKTHON UIIM UCCIIEI0BATENbCKON
JNEATENbHOCTH, NPU O3TOM TPaMOTHO HCHOJIb30BaThb U3Y4YEHHBIN
NOHATUIHBIM anmapar MU3y4aeMoro paszjena (pU3MKh U COMPOBOXKIATh
BBICTYIUICHHE TpPEe3CHTallMed C Yy4E€TOM OCOOEHHOCTEW ayAuTOpuu
CBEPCTHUKOB.
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3. Ilpumenenue Ha
YpPOKE MHTEPAKTHUBHBIX
dopm paboThI
yJalmxcs:
MHTEIUICKTyaIbHBIX
UTp, TPYIIIOBOM
paboTh! Uu paboThl B
mapax, KOTOpbIe ydaT
IIKOJIBHUKOB
KOMaHJHOH paboTe u
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Hroro no pazneny
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Pazgea 2. [lepBoHayajibHbIE CBeIeHUSI 0 CTPOEHNHU BelleCTBA

2.1 CtpoeHue BemecTBa 2
JIBU>KEHME U

2.2 B3aUMOIEHCTBUE 2
YaCTHI] BEIICCTBA
ArperaTHbie

2.3 2

COCTOsIHHM A B€IICCTBA

1. IlpuBneuenue
BHUMAaHU S IIKOJIbHUKOB
K [IEHHOCTHOMY
aCIeKTy M3y4yaeMbIX Ha
YpOKax SIBJICHUU,
OpraHu3zanus ux
paboTHI ¢ TOITydaeMOi
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2. llpumenenue Ha
YpOKe MHTEPAKTHBHBIX
(dopm paboThI
YJaIMXCSL:
MHTEJJICKTyaJIbHBIX
UTP, CTUMYITUPYIOIIAX
MO3HABATEIBHYIO
MOTHUBAILIUIO
IIKOJIbHUKOB

Wroro no pazgeny

6

Paznea 3. /IBu:xeHue u

B3auMoOJeicTBHeE TeJl

MexaHnudeckoe
3.1 3
NBIDKEHHE
HMuepmus, macca,
3.2 pH 4
IIJIOTHOCTH
3.3 Cuna. Buasl cun 14 1

1. dopmupoBanue
MHUPOBO33PEHUYECKUX
B3IVISIIOB M yO@XKICHUI
OTHOCHUTEJIBHO HAy4HOU
KapTUHBI MHpa U €€
3HaYMMOCTH JIJIst
YeJIOBeKa Ha MaTepuaie
pPaccCMOTpEeHHUS
(byHIaMEHTATBHBIX
(GU3UYECKUX TEOPH
IKCIIEPUMEHTOB.
2. Co3nanue ycnoBuit
JUIS TIOJYYSHUS ONbITa
MOIMOHAIBHO-
OLICHOYHOM
JeATENIbHOCTH U
COOCTBEHHBIX
OIICHOYHBIX CYXKICHUI
MPUMEHHUTEIBHO K

bu6nunoreka [JOK
https://m.edso0.ru/7f416194

bu6nmnoreka [JOK
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bu6muoreka IIOK
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yUaIXCS
CO3HATENBHO U
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MOJIXOUTH K
IMOJIYYEHU IO 3HAHUI
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Pazgean 4. /laBjieHne TBEPAbIX TeJI, JKUAKOCTE M ra30B

Hasnenue. [lepenaua
JTaBJICHU S TBEPIBIMU

4.1 3
TeJIaMH, KU JIKOCTIMU
U Ta3aMu

4.2 JlaBieHHE KU IKOCTH 5
AtMocdepHoe

4.3 Gep 6
JaBIIEHUE
JlercTBHE )KUIKOCTH
U ra3a Ha

4.4 7

HNOrpyXEHHOE B HUX
TEJOo

1.®opmupoBaHue
TBOPYECKOTO
MBIIUIEHUS TIPU
3HAKOMCTBE YUaIlXCsI
C OCHOBHBIMH dTartaMu
MOJTyYeHU ST HAyIHBIX
3HAHUU ¥ C UMEBIIIMMH
MECTO B UCTOPHUH HAYKU
HayYHBIMH
3a0TyKICHUSIMU 1
OIIMOKAMH, C IEIIBIO
MOTy4eHU S
MPEJCTaBICHUS O
CJII0’KHOCTH B
HCCIICIOBaHUH
MIPUPOJHBIX SIBJICHUH 1
OCYITIECTBJICHUS
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bu6mmoreka [IOK
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Bu6nunoreka [IOK
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IICUXOJIOTUYECKOU
MOATOTOBKY y4aLXCS
K TBOPUYECKOI
JEeSITEIbHOCTH B

Oymyiem.
2. Ilpumenenue Ha

YPOKEe MHTEPaKTHBHBIX
dopM paboTHI
YYaAIXCS:
MHTEIUIEKTyaJIbHBIX
UTP, CTUMYJTUPYIOIIIX
MO03HABATEIILHYIO
MOTHUBAIIUIO
IIKOJIBHUKOB.

Hroro 1o pa3aciy
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Paznea 5.

Pabdora u MmoumHOCTb. JHeprusi

5.1 PaboTa u moumHoCTh 3

5.2 [IpocTblie MeXaHU3MBbI 5

5.3 Mexannueckas 4 1
SHEPIHUS

1. IIpumenenue
TBOPYECKUX padoT,
MPaKTHUYECKUX padoT,
nabopaTopHbIX padoT,
JEMOHCTPAIIHS ONIBITOB
B BUPTYaJIBHBIX
dr3IIecKux
1ab0paTopusIX,
BHPTYaJIbHBIC
9KCKYPCHUH.

2. Pazmuunbie popMbI
YPOKOB: YpOK-
pa3MbIITICHUE, YPOK-
MPa3HUK, HAYIHO-
MIPaKTUYECKUE

bu6mmoreka [JOK
https://m.edso0.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194
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KOH(epeHIINH, YPOKU
IO 3asiBKaM, ypOK
JKCKYpPCHSl, YPOK-
HCCIIeIOBaHME.

3 Mcnonp30BaHue Ha
YpPOKE 3HAKOMBIX
JETsIM, a TOTOMYy OoJiee
NI CTBEHHBIE PUMEPHI,
o0pa3zbl, MmeTadopsl — U3
OJIM3KUX UM KHHT,
(UITBEMOB, MYJIBTUKOB,
KOMITBIOTEPHBIX HTD.

Hrtoro 1o pazuery 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
HIE 69 12

YACOB IO I[TPOI'PAMME
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OTHOILCHHUSL.
2. [lpumenenue Ha

YPOKEC MHTCPAKTUBHBIX

dopm paboThI
YUAIIIXCS:
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UTP, CTUMYIUPYIOIIX
MO3HABATEIIBHYIO
MOTHBAITAO
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MIKOJIBHHUKOB.

Hroro no pazneny
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Pa3zneu 2. DieKkTpuyeckre H MATHUTHbIE SIBJIC HUSA

2.1

DJIeKTpUYECKUe
3apsiibl.
3apspKeHHBIC TeTa
U UX
B3aUMOJICVICTBUE

2.2

ITocTogHHBIN
AIEKTPUUECKUU TOK
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2.3

MaruuTtHsbie
SIBJICHUS

1.5

2.4

DJIEKTpOMarHuTHas
WHIYKIAS

1. Coznanue ycnoBuit
JUTST y9eOHBIX
JUCKYCCUM, KOTOpPBIE
JAFOT YJaIMCsI
BO3MOXKHOCTh
npruoOpPeCTH OMBIT
BCJICHUS
KOHCTPYKTHBHOTO
Jaora.
2. [lpumenenue
WHIMBUIYaJTbHBIX U
TPYNIIOBBIX
HCCIIeJOBAHUM,
KOTOpBIE JIAIOT
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BO3MOXXHOCTh
npruoOpecTy HaBbIK
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https://m.edsoo.ru/7f4181ce

B paboTax Jpyrux

U CCIeI0BaTEIEH,
HaBbIK TYOJIMYHOTO
BBICTYILICHUS IIepe
ayqUTOpHUEH,
apryMEHTHPOBAHHUS U
OTCTaMBAHUS CBOEH
TOYKH 3pECHUS.

Hroro mo pazneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTB
OBLIEE KOJI CTBO 68 145

YACOB I10 ITPOTPAMME




9 KJIACC

Haume HoBaNMe KoJunuyecTBo yacos ) DJIeKTPOHHbIE
Ne BocnmrarenbHblii acnekr | (uudgposBbie)
/i pas3jaesioB U T€EM Beero Konrpoabubie | IlpakTnuyeckue o pasoBaATEbEBIE
MpPOrpaMMbI padoThI padoTeI pecypebl
Paznes 1. Mexannveckue siBJjie HUsl
Mexanuueckoe [IpumeneHnune Ha ypoke
11 JIBUKEHUE U 10 1 WHTEPAKTUBHBIX (POpM bubmuorexka [IOK
CIIOCOOBI €10 paboTHI ydalpxcs: https://m.edsoo.ru/7f41a4a6
O CaHUs WHTEJUIEKTYaJIbHBIX UTP,
19 BzaumoneiictBue 20 1 3 CTUMYITUPYIOIX bubmuorexa IIOK
TeN ITIO3HaBATCIBHYIO https://m.edsoo.ru/7f41a4a6
MOTHBAIUIO MIKOJIHHUKOB.
[IpuBneueHne BHUMaHUS
IIKOJIBHUKOB K
LIEHHOCTHOMY aCIIEKTy
M3y4aeMbIX Ha ypOKax
SBJICHUM, OpraHu3aLus ux
13 3aKoHBI 10 3 paboThI ¢ MOJIy4acMoi Ha § bubmuoreka [IOK
COXpaHEHUS YPOKE COLIMAIbHO 3HAYUMOU |  https://m.edsoo.ru/7f41a4a6
nHopmaruen —
WHUIMUPOBAHUE €€
00CYXIICHU S,
BBICKA3bIBAHUSI YJAIAMUCS
CBOET0 MHEHHS T10 €€
MIOBOJY.
Hroro mo paznmeny 40



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

Pasznen 2. MexaHnuyeckue Koae0aHus U BOJTHBI

21 Mexanuueckue 7 bu6mmoreka [IOK
' KoseGaHus https://m.edsoo.ru/7f41a4a6
29 Mexanuueckue 3 bub6muoreka [IOK
' BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pa3ne 3. DieKTpOMarHuTHoOe 1MoJie ¥ 3J1e KTPOMATHUTHbIE BOJIHBI

(DOpMI/IpOBaHI/Ie OCO3HaHUuA
CBi3HU C 06H_ICCTBOM,

DIeKTpOMarHuTHOE
HEO00X0IMMOCTH

oJjie u bub6moreka [IOK

3.1 6 COITIACOBELIBAThH CBOE ]

3JIeKTPOMarHUTHBIE https://m.edsoo.ru/7f41a4a6
MOBEJICHUE C UHTEepPEeCaMu

BOJIHBI
oOIecTBa.

Hroro mo pazneny 6

Pasznen 4. CBeToBbIC ABJICHUSA

3aKoHBI
4.1 pacnpoCcTpaHeHus
cBeTa

JInH3BI N
4.2 OIITUYECKHE
npuOopsI

Paznoxxenne
4.3 0€eJIoro CcBETa B
CIIEKTP

Coznanue yaeOHbIX
IPOCKTOB, KOTOPBIC
Pa3BHBAIOT
CaMOCTOSITEITBHYIO
JeSATEITbHOCTD, KOT/Ia
pebeHOK CaMOCTOSTENEHO
BBIOMpAET Ty npoodiemy,
HaJl KOTOPOl eMy XOTEI0Ch
OBI «a10JIOMATh TOJIOBYY;
CaMOCTOSITEIBHO
COCTaBJISIET

bu6anoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6

bub6mmoteka [IOK
https://m.edsoo.ru/7f41a4ab



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

WHIMBUIYaLHBIN Tpaduk
paboTHI HAJ HEl;
CaMOCTOSITEILHO
KOHTPOJIUPYET CBOE
MPOJIBI)KCHHUE B €€

peIIcHUH.
Uroro no pazneny 15
Pa3znes 5. KBanTtoBEuIe siBJIe HUSL
Hcnyckanue u d®opMupoBaHUE
51 HOFJ'I};)I_HGHI/IG CBETa 4 1 COBI;)GMI;HHBIX Hay4HBIX brbmmorexa TIOK
https://m.edsoo.ru/7f41a4ab
aTOMOM B3IVISJIOB Ha YKOJIOTHYECKHE
- CTpoeHue 6 1 po0IeMbl, TOHUMaHUE UX Bubnuoreka [JOK
aTOMHOTO s1Ipa 3HAaYMMOCTH B YCIIOBUAX https://m.edsoo.ru/7f41a4a6
CTPEMUTEIIBHO
Pa3BUBAIOIIETOCS B MUPE
Hay4YHO-TEXHUYECKOTO
nporpecca, HaydHO
000CHOBAaHHBIC CITOCOOBI Bubmmorexa [IOK
53 slnepHbie peaxium ! 1 1 YMCHBIIICHUS BPEIHOTO https://m.edsoo.ru/7f41a4a6
BO3ICUCTBUSL
X035 CTBEHHOM
JIeATeTbHOCTH YeJIOBEKa Ha
MIPUPOY.
Hroro no pasneny 17

Pazgea 6. [loBTOputr

eJIbHO-0000IIAIOIMiT MOYJIb

IloBTOpeHue n
6.1 000011IEHE
CoJIepKaHus Kypca

bub6mmoreka [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
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IHHOYPOYHOE IVNTAHUPOBAHHE

7 KIIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne M@ posbie
Tema ypoka Konrpoabnbie | Ilpakrnyeckue
n/n Bcero o0pa3oBareJibHbIE
patdoThI padoTsI
pecypcebl

1 ®usnka — Hayka o npupoje. JABieHus 1
TPUPOIBI

2 dusnvecKe IBICHUS
dusnueckre BETMIUHBI K UX U3MEPCHHE
Ypok-uccinenosanue "M3mepenne

4 TEMIIEPATyPhI MIPU MOMOLM KUJKOCTHOTO 1 1
TEPMOMETPA U JaTUMKa TeMieparypsl”

5 MeTtonpl HaydyHOTO Mo3HaHus. OnucaHue 1 bu6mmoreka [IOK
(¢M3HYeCKUX SBICHUM C TOMOIIBIO MOJeNeil https://m.edsoo.ru/ff09f72a
VYpok-uccienoBanue "[[poBepka TMmnoTessl:

6 JAbHOCTh MOJIETA IIAPUKA, MYIICHHOTO 1 1
TOPU30HTAILHO, TEM OOJIbITE, YeM OO0JIbIIe
BBICOTA TTycKa"

Crtpoenue BemectBa. OIBITEI
7 ;Ic)as alolMe JTUCKPETHOE é OCHUE 1 buommorera LIOK
JIOKA3bIBAIONIME TN THOE CTPOCHHU
P p https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBM>KEHUE YaCTHI] BEIICCTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OMbITHI 1O

9 HaOJII0JICHUTO TETJIOBOTO PACIIMPECHUS 1 1

Ta30B»



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

10

ArperaTHble COCTOSIHUSI BEILIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

bu6mmoreka [IOK

11 O6006menune no pasaeny «lleppoHavanbHbIe https://m.edso0.ru/ff0a0378
CBEJICHUS O CTPOCHUU BEIIECTBA»
Mexanndeckoe ABUKeHHE. PaBHOMEpHOE 1 bub6muoreka [IOK
12 )
HEpaBHOMEPHOE IBUKEHHUE https://m.edsoo.ru/ff0a05c6
bubmoreka [IOK
13 Cropocte. Exurmitet ckopoctn https://m.edsoo.ru/ff0a079c
14 Pacuer myru 1 BpeMeHU ABUKEHU S Brbmaorexa HOK
yr p https://m.edsoo.ru/ff0a0ae4
bu6munoreka [JOK
15 Wn .M —
CPIIL. Hlacta — Mepa HHEPTHOCTH Te https://m.edsoo.ru/ff0a0c10
IInotHOCTE BemecTBa. Pacuer maccel 1 bu6mmoreka [IOK
16
o0BemMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabota «OnpeneneHne
IJIOTHOCTH TBEPJIOTO TEIIa»
Pemenne 3amad mo teme "[I1oTHOCTE bu6mmoreka [IOK
18
BelecTBa" https://m.edsoo.ru/ff0a123c
19 Cwuuta Kak XapaKTepUCTHKA B3aUMOJICH CTBHS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnast pabota «3yuenue
20 3aBHCHMOCTH pacTsHKEeHUs (leopMaLium )
MPYKUHBI OT MPUIIOKEHHON CUITBI»
21 [[ABnenue Tarorenus. Cumna TsSHKECTH
CBs13p MEXIY CHIION TSHKECTH U MacCOU
99 B p bu6mmoreka [IOK
tena. Bec Tena. Pemenne 3agad mo reme https://m.edso0.ru/ff0al778
"Cuna Tspxect"
23 Cuna TSDKECTH Ha IpYruXx IjIaHeTax. bubmmoreka [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Du3nuecKre XapaKTepUCTUKU TIIAHET

https://m.edsoo.ru/ff0a1502

Bbu6munoreka [JOK
24 Nsmepenue cui. Jlunamome
p A P https://m.edsoo.ru/ff0al8cc
bubnuoreka [IOK
25 Bec Tema. HeBecoMocTh
https://m.edsoo.ru/ff0al778
26 CroxeHue IByX CHUJI, HAIPABJICHHBIX ITO bubnnoreka LIOK
OJIHOM mpsiMoii. PaBHOIEHCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anad mo teMe
"PaBHOzelcTBYIOIIAsA cUT"
Cuna tpenus u e€ Bubl. TpeHue B MpUpojIe bubnuoreka [IOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHnast pabota «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT bubnmnoreka [IOK
CHJIBI IaBJICHUSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
COITPUKACAIOIIXCS TTOBEPXHOCTEH»
30 Pemenne 3ama4d Ha onpeneneHue
PAaBHOJAEHUCTBYIOILEH CHJIBI
Pemenue 3amad mo temam: «Bec Temay.
31 «'pauyeckoe M300paKEHUE CUID ((éHHLI» Brbmmoreia LIOK
P N p ’ ’ https://m.edsoo.ru/ffO0alde0
«PaBHOJEHCTBYIOMAS CHIDY
KonTponbHas pabota o temam:
32 «MexaHuueckoe ABMXKEHUE», «Macca,
TUIOTHOCTHY, «Bec Tenay, «I'padudeckoe
n3o0paxenue crny, «CHITb»
33 Hasnenne. CiocoObl yMEHBITICHUST 1 bubmuoreka [IOK
YBEJIMUCHU S JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a bubnuoreka [IOK

oT 00b&Ma, TeMIepaTypsl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 [lepenaya naBieHust TBEPABIMU TEIAMH, bubmnoreka IIOK
XKUJKOCTSIMH U razaMu. 3akoH [lackamns https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B )KUIKOCTU U Ta3e, BHI3BAHHOE bubnmnoreka [IOK
JENCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo teme «JlaBiaeHue B bub6muoreka [IOK
KUAKOCTH U Ta3e. 3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubmoreka [IOK
38 Coobmatonprecs cocyme! https://m.edsoo.ru/ff0a2970
39 I'unpaBanyeckuii mpecc brbmorera [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. I[lopHHEBOM KU AKOCTHBIN
Hacoc
AtMmocdepa 3eMiId U TPUYUHBI €€ bubmuotexa LIOK
41 .
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bu6mmoreka [JOK
42 Bec Bo3nmyxa. ATMocdepHOe IaBieHHE https//m.edsoo.ru/ff0azhsa
Nsmepenue armoceproro naBieHusi. ONbIT bubnnoreka LIOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHMOCTH aTMOC(EPHOTO JABJICHUS OT bubmuoreka [IOK
BBICOTBI HAJl yDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bbapomerp-anepoun. AtmocepHoe aaBieHUe bubanoreka LIOK
45 .
HA pa3Iu4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo Teme " AtmocdepHoe
naBieHue"
JleficTBUE KUJKOCTH U Ta3a Ha OTPYKEHHOE bubnmnoreka [IOK
47 .
B HUX Te€JNO. ApXUMea0Ba CUlia https://m.edsoo.ru/ff0a3276
48 JlaGopatopHas pabota «OnpenencHue bubmuotexa LIOK

BBITATKUBAIOIICH CUJIBI, IEHCTBYIOIICH HA

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

TCJIO0, TOTPYKCHHOC B KUAKOCTH»

Jlaboparopnas pabota o Teme
«ccnenoBanue 3aBUCUMOCTH Beca Telia B

bu6nmnoreka [JOK

49 BOJIC OT 00BbEMA TTOTPY)KEHHOH B )KHIKOCTh 1 https://m.edsoo.ru/ff0a3514
YaCcTH TeJIa»
bu6mmoreka [IOK
50 Tnapanne Tex https://m.edsoo.ru/ff0a3a96
JlaGopatopnas pabota "KoHnctpynpoBanue
51 apeoMeTpa UM KOHCTPYHPOBAHUE JIOJKU U 1
onpeaeseHue e€ rpy30noIbEMHOCTH "
Pemenue 3anau no temam: «IlnaBanue
52 cynoB. Bo3znyxonnaBanuey, «JlaBiienue Bromiorexa HOK
N https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJl, )KUJIKOCTEH U Ta30B»
53 KonTponwsnas padota mo teme «/laBnenne
TBEPJIBIX TEIl, )KUJIKOCTEH U Ta30B»
bubmuoreka [IOK
54 Mexanmiecias pabora httsz/m.edso;_.I ru/ff0a3f82
bubnmnoreka [IOK
= MortEOCTS. EAUHHIE! MOHOCTH httsz/m.edsoi_.[ ru/ff0a3f82
56 Ypoxk-uccinenopanue "Pacyét MOIHOCTH, 1
pa3BUBaEMoOM MpH MOIbEME T10 JiecTHUIIE"
57 [Ipocteie Mexanu3msbl. Peryar. PaBHOBeCcHe
CHUJT Ha pbIuare
Pbryaru B TeXHUKE, OBITY W IPUPOJIC.
58 Jlaboparopuas pabora <<}II/ICCJII€)?I[EB§HI/I€ 0.5 EH6J_IHOTeKa HOK
5 https://m.edsoo.ru/ff0a478e
YCJIIOBHI1 paBHOBECHS PblYaray
59 Pemenue 3agad mo Teme «YcaoBuUs Bu6munoreka [JOK

PpaBHOBCCHUA pbIvara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Koaddumnuent monesnoro neiictust

60 Mexanu3Ma. JlaboparopHas pabora 1 0.5
«3mepenne KIIJl HaKIOHHOM MIIOCKOCTH»
Pemenue 3amau mo reme "Pabora, bubnuoreka [IOK
61 1
MonmocTh, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas >Heprusi. Kunernueckas u 1 bubnnoreka LIOK
MOTEHI[MaJIbHAas DHEPIUsI https://m.edsoo.ru/ff0a4252
63 3 . 1 bu6mmoreka [IOK
aKOH COXpaHEHUsI MEXaHMYECKON dHepruu https2/m.edsoo.ru/Ff0a4360
YPOK-IKCIIEPUMEHT 110 TEME
"DKCIIEpUMEHTAIBHOE OINpEACICHUE
64 M3MEHEHHS KNHETUYECKON U MOTEeHIMaTbHOU 1 1
SHEPIUuu MPHU CKATHIBAaHUHU TeNa 0
HaKJIOHHOM MJIOCKOCTH"
65 KonTponbHas padota o teme «Pabota u 1
MOILIHOCTb. JDHEPIUS»
66 PezepBHblii ypok. Pabota ¢ Tekctamu 1o 1 bubmuotexa LIOK
TeMme "MexaHnueckoe ABUKeHHE" https://m.edsoo.ru/ff0a4eeb
PesepBHbiii ypok. Pabota ¢ Tekctamu 1o
67 O\ . . 1 bu6mmoreka [IOK
TeMe ) aBJIeHUE TBEPJIBIX TN, KUAKOCTEH U https2/m.edsoo.ru/ff0adffe
razoB
PesepBHbIii ypok. PaGoTta ¢ Tekctamu 1o
68 , ; 1
teme "Pabora. MomHOCTh. DHeprus
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne ¢ poBbIE
Tema ypoka Konrtposbhnbie | IlpakTnuyeckue
n/m Bcero oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE [TOJIOXKEHUS MOJIEKYJIIPHO-
1 KUHETHYECKON TEOPUU U UX OIBITHBIE 1 bubmorera [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pa3mep aTOMOB M MOJIEKYII 1
3 Mopenu TBEPIOTO, KUJIKOTO U 1 bu6munoreka [JOK
ra3000pa3HOr0 COCTOSHUU BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHE CBONCTB TBEPAOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSHUU BEIIeCTBa Ha 1
OCHOBE I10JI0’KEHU I MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUU
5 Kpucrannmmueckue n amopgubie Tema 1 buomorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CmaunBaHME U KaMUJUISIPHOCTb. 1 bubnmnoreka [IOK
[ToBepXHOCTHOE HATSDKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacuMpeHue U cxaTue 1 bubmmorexa TIOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEMIIEpATYpHI CO 1
CKOPOCTBIO TETJIOBOT'O JIBU)KEHMS YaCTHIL
Buyrpennss sHeprus. CnocoObl H3MEHEHUS bubnnoreka LIOK
9 . 1 .
BHYTPEHHEU SHEPIrUuU https://m.edsoo.ru/ff0a5c60
bubmuotexa LIOK
10 Bu el Tenonepenaun 1 A

https://m.edsoo.ru/ff0a6412



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

VYpox-koudepennus "lIpakrudeckoe

bu6mmoreka [IOK

11 M CIIOJIb30BAHME TEMIOBBIX CBOMCTB BEIECTB
B " https://m.edsoo.ru/ff0a65c0
Y MaTepUasoB B LIEJSX SHEProcOepexeHus
12 KonndgecTBo Temnotsl. Y aeapHas bubnuoreka [IOK
TEMJI0EMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHEHUE TETJIOBOTO OallaHca. bubnnoreka LIOK
TennooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnas pabora "UccnenoBanue
14 SIBJICHUSI TENIJIO0OMEHA IMPY CMEIIMBAHU U bubmmorexa TIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOIHOM U TOpsSYeil BOJIBI
Pacyer konmuuecTBa TEMIOTHI, HEOOXOUMOTO
15 JUIS HarpeBaHU s TeJIa U BBIJEIIEMOTO UM
MIPHU OXJIAXKIECHUH
16 JlabopaTtopHas pabora "OnpeneneHue bubnnoreka [IOK
YIETHHOW TETIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTUIMBa. Y IenbHas TeIII0Ta bubanoreka LIOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaByiieHue u OTBEpICBaHNE
18 HCTAUTMYECKUX I;jn VaenbHas Temiora buommorexa LIOK
P A https://m.edsoo.ru/ff0a71d2
MIJIaBICHUS
19 Jlaboparophnast pabota "Onpenenenue bubmmoreka [IOK
YIEIbHOM TEIJIOTHI IIJIaBJIEHHUS J1ba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHJEHCAUS. bubmuotexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YaensHas Temiora
21 mapooOpa30BaHMs U KOHJICHCAIIHH. bubanoreka LIOK

3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHUS

https://m.edsoo.ru/ff0a786¢c



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Brnaxuocts Bozayxa. Jlaboparopuast pabora
"OnpeneneHne OTHOCUTEIbHOM BIaKHOCTH

BO3myxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemmenue 3a1a4 Ha onpeieICHUE BJIAKHOCTH
BO3yXa

24

[TpuHUIMTIBI paOOTHI TEMIOBBIX ABUTATEIICH.
[TapoBas TypOuHa. JlBuraTenb BHYTPEHHETO
Cropanus

25

KIIJ[ rerioBoro asurarens. TemioBbie
JBUTATENH U 3aLMTA OKPYXKaroUeH cpeabl

bubmnoreka IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHEHUs U NPEBPAILECHUS YHEPTUHU
B TEIUIOBBIX IIpOLIECCAX

27

[ToaroroBka K KOHTPOJIEHOM paboTe 1Mo TeMe
"TersioBrle aBiecHUs. I3MeHeHne
arperaTHbIX COCTOSIHMH BerecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponwsnas padota mo teme '"TerioBsie
siBJIEHUS. VI3MEHEHHE arperaTHbIX COCTOSIHU I

BelecTna"

bu6munoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpusanus Ten. [[Ba poaa
AIEKTPUYECKUX 3apsI0B

30

VYpok-uccienoBanue "IneKTpu3anus Tel
WHJIyKIIMEH U PU COMPUKOCHOBEHUH "

31

B3aumonelictBue 3apsHKe€HHBIX Tell. 3aKOH
Kynona

bu6munoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

Dnexrpuueckoe nosie. HanpsskeHHOCTb
anekTpuueckoro mojs. [IpuHuun
CYIEPIIO3ULINY IEKTPUUECKUX MOJIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexrpuyeckux 3apsioB.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

OnemeHTapHbI 3apsaa. CTpoeHne aroma

34 IIpoBOAHMKHN M TUAIIEKTPUKH. 3aKOH bubnmnoreka LIOK
COXpaHEHUS DJIEKTPUYECKOIO 3apsja https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IpUMEHEHHE CBOMCTB bubmuotexa LIOK
AJIEKTPUUYECKUX 3apsiJIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUM TOK, YCIOBHUSI €T0
36 P o Y bu6mmoreka [IOK
CYLIECTBOBAITL, LICTORIHIIH https://m.edsoo.ru/ff0a95a4
AJIEKTPUIECKOTO TOKA
37 J1eliCTBHS 3JICKTPUYECKOTO TOKA Enémorexa HOK
p https://m.edsoo.ru/ff0a96h2
Ypok-uccinenoBanue "JleiictBue
38 AJIEKTPUYECKOTO TOJIsl Ha IPOBOJHUKH U 1
JUAJICKTPUKH"
39 DIIEKTpUUYECKUI TOK B METAIIIAX, KU IKOCTAX bubnuotexa LIOK
U ra3zax https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKasl 1erb 1 e€ COCTaBHbIE YaCTH
Cuna toka. JIabopatopnas pabora bubnuotexa LIOK
41 0.5 .
"U3MepeHHe M PEryJIupOBaHHE CHIIbI TOKA" https//m.edsoo.ru/ff0a8bd6
DnekTpuyecKoe HampspkeHue. BonsTmerp.
42 Jlabo rzleo Hast a6ofa "U3smepenne u ’ 0.5 Bromioreia [IOK
PATOpEALP P ' https:/m.edsoo.ru/ff0a%e 14
peryanpoBaHue HAPSHKEHUS
43 ComnpoTuBiieHUE MPOBOTHUKA. Y ICTHHOE bubanoreka LIOK
CONPOTUBJIEHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas pabora "3aBUCHUMOCTH
44 AJIEKTPUUECKOTO COMPOTUBIICHUS 1 bubmmoreka [IOK
MIPOBOJHUKA OT €r0 JUTMHBI, IO N https://m.edsoo.ru/ff0aa738
MOMEPEYHOTO CEYCHUS M MaTepruaia”
45 3aBHUCUMOCTH CHJIBI TOKA OT HaIPSIKEHUSL. bubmmoreka [IOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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3akoH OMa 1715 ydacTka LENU

https://m.edsoo.ru/ff0aad44a

JlaboparopHnas padora "MccrnenoBanue
3aBHCHUMOCTH CHJIbI TOKA, UJIYILIETO Yepe3

bu6nmnoreka [JOK

46
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3ucrope”

47 [locnenoBaTenbHOE U MapaieabHOE
COCIMHEHUSI IIPOBOHUKOB
JlabopaTtopnas padota "TIpoBepka mpaBmia

48 CJIOKEHUS HAIPSDKEHU U TTpU bubmmoreka [IOK
MOCJIEI0BATEIbHOM COEIMHEHUU JBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlabopaTtopnas pabota "TIpoBepka nmpaBuia

49 st cflnm I;oxa i U a aJ'IIJ)'IeJ'II:II)-IOM ’ Bromioreia LIOK
o prHap \ https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB

50 Pemenne 3amay Ha mpuMeHenue 3akona Oma bubanoreka LIOK
JUISL PA3JIMYHOIO COEIMHEHU S IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
PaboTta 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnuoreka [IOK

51
3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparophnast pabota "Onpenenenue bubmmoreka [IOK

52 n y
paboThl U MOLHOCTHU AJIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
DNeKTpUUYECKHE IEeTH U TOTPEeONTENN

53 JICKT pI/Iq KOW AHEpruu B 6IE)>IT Kopotk bromorexa [IOK
JICKTPHHICCKON IHEP Y. ROpotkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[loaroroBka K KOHTPOJIHOM paboTe 1Mo TeMe

54 "JnexTpruueckre 3apsabl. 3apsDKeHHBIC Tella bubnnoreka LIOK
" uX B3aumoaeucTBus. I1ocTOIHHBIN https://m.edsoo.ru/ff0abd2c
3JEKTPUYECKU TOK"

95 KonTtponbsHas pabora mo teme bubmmoreka [IOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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"Inexrpruueckue 3apsbl. 3apsLKeHHBIE Tela
U uX B3aumoaenctBus. I1oCTOIHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8

56 [TocTosIHHBIE MATHUTHI, KX B3aUMOJICHCTBUE
57 VYpok-uccinenosanue "M3yduenne nonei 1 bubnmnorexa [IOK
MMOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nose. MarHuTHoe nosie 3eMiId U bubmoreka [IOK
€ro 3HauYCHUE JIJIs )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OneIT Opcrena. MarHuTHOE MOJIE
59 e pec oro Toka Ma o€ ToJie bubmorera [OK
JICKTPHYECKOTO TOK THUTHOE I10J1
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHuEe JIEKTPOMArHUTOB B TEXHUKE.
60 JlabopaTtopHas pabora "M3yueHue nercTBUS 0.5 bubmorera [IOK
patopHai p ya a ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJIs Ha MPOBOIHUK C TOKOM"
DNeKTpOABUTATEND TOCTOSHHOTO TOKA.
Hcnonp3oBanme JIEKTpOBUTATENICH B
61 TEXHHUYCCKHX YCTPOKMCTBAX M Ha TPAHCIIOPTE bubmnorera IIOK
yerp ' P pre. https://m.edsoo.ru/ff0ac86¢c
JlaGoparopHas pabota "KoHncTpynpoBanue u
W3y4CHHUE PAOOTHI AJICKTpOABHTATEIS "
62 OmnpiTel @apazes. 3ak0H AJIEKTPOMATHUTHOM
unaykunu. [Ipasuno Jlenua
OnekrporeHeparop. CrnocoObl MOTyIeHUS
63 AIEKTPUIECKON dHEPTUH. DICKTPOCTAHITHH
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTHUH
64 [TogroroBka K KOHTPOJIEHOH paboTe 1o TeMe
"DeKTpUUECKUE U MarHUTHBIC IBJICHUS"
65 KonTponbHas pabota o teme bubanoreka LIOK

"INEeKTpUUECKUEe U MarHUTHBIC IBJICHUS"

https://m.edsoo.ru/ff0ach14



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

66 PezepBHbIii ypok. Pabota ¢ Tekcramu 1o 1 bubmuotexa LIOK
teme "TenyioBbie sABIEHUA" https://m.edsoo.ru/ff0acc5e
67 PezepBHblii ypok. PaboTta ¢ TekcTamu 1o 1 bubnuotexa LIOK
teme "TlocTosIHHBIN 31eKTpruYecKruii TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. Pabota ¢ Tekctamu mo 1
Teme "MarsuTHele sBieHUS"
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 145



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

9 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne ¢ poseIe
Tema ypoka Kontpoabubie | IlpakTuueckue
n/m Bcero oOpa3zoBareJibHbIE
padoThI padoThI
pecypchbl
1 Mexanndeckoe nBHKeHUE. MarepuanbHas 1
TOYKa
Cucrema orcuera. OTHOCUTEINBHOCTh bubmuoreka IIOK
2 1
MEXaHUYECKOTO IBUKEHU https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOJIMHEHHOE IBMKCHIE 1 bubmorexa [IOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsIMOJIMHEWHOE IBUKEHUE. 1
CpenHsis ¥ MTHOBEHHAs CKOPOCTh
5 [TpssMmonrHEeHOE PaBHOYCKOPEHHOE 1 bubnuoreka LIOK
JBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NpsSMOJIMHEHHOTO
6 paBHOYCKOpeHHOTO JBHxkeHus. [ paduk 1
CKOPOCTH
Jlaboparopnas padora "OnpeneaeHue
7 K pHmI{)T an U paBH . KOPEHHOM 1 1 bubmorexa TIOK
yexope © pup . OYCKOPCHHO https://m.edsoo.ru/ff0adb18
JIBWKEHHUH 110 HAKIIOHHOH MJIOCKOCTH"
8 CBo6Ooxuoe magenue tein. OnslTel [anmmines 1
PaBHOMEpHOE IBHYKEHHE 110 O HOCTH.
9 Ilepuo 1/1;) yacToTa o0pa eHI/ISI:p ?I)I;IHCI;'IHaH u 1 bubmmorexa [IOK
pHOZ patl ’ https://m.edsoo.ru/ff0ael76
YIJIOBAsi CKOPOCTH
10 LleHTpOCTpEeMUTETHEHOE YCKOPEHUE
11 IlepBerit 3akon HetoTona. BekTop cubl bubmoreka [IOK



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

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bu6mmotexa LIOK
PaBHoaeiicTByIOIIIAs cuia https://m.edsoo.ru/ff0ae72a
. bubmuoreka [IOK
13 Tpetuii 3akoH HptoToHa. Cynepno3unus cui https://m. edso0.ru/ff0ae982
14 Pemienune 3a1ay Ha MPUMEHEHHE 3aKOHOB bubnuoreka LIOK
Herorona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctu. 3axo I'yka https://m.edsoo.ru/ff0aeca?2
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
17 JlaboparopHas pabora «Onpenencamne bubnmoreka [IOK
JKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmuoreka IIOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau o teme «Cuia TpeHUsD bubmmorexa [IOK
p https://m.edsoo.ru/ffO0afa26
JlabopaTtopHast pabota "OnpenencHue bubnuoreka LIOK
20
Kod(pULIMeHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3agag mo reme "3akonsl HeroToHAa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuina tpeHus" https://m.edsoo.ru/ffOafb8e
99 Cuna TSHKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [IOK
TATOTEHHS. YCKOPEHHE CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0af044
Ypox-koHbpepeHius "[BUKeHHE TeN BOKPYT
23 rpaBUTalMOHHOrO IeHTpa (ComHeynas
cucrema). ["amakruku"
24 Pemenue 3agad mo teme "Cuia TsHKECTH U bubmuoreka [IOK
3aKOH BCEMHPHOTO TSITOTCHUS" https://m.edsoo.ru/ff0af5f8
25 [lepBast kKocMuueckasi CKOPOCTb. bubmoreka [IOK



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

HesecoMocTs U neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepUaIbHOM TOUKH.

26 AbcomoTHO TBEpOE Teno. PaBHOBecue bu6nuotexa LIOK
TBEPOTO TeJIa C 3aKPEIIEHHOU OChIO https://m.edsoo.ru/ffOafe36
BpAaICHUS
27 MowmeHT cunsl. LleHTp TshxecTn
Pemenue 3amad mo reme "MOMEHT CHIIBL. bubmuoreka [IOK
28
LenTp Tsoxectn" https://m.edsoo.ru/ff0b02b4
IT i pabote eme
2 | q\(/}z[rOTOBKa K KOHTPOJIbHOM paboTe 1o Tem Bu6miorexa LIOK
exaHquCKoe AABIDKCHHE. https://m.edsoo.ru/ff0b0408
Bzaumoneiicreue ten"
KonTponbHas pabora o teme
30 ™ bubnuotexa LIOK
exaHquCKoe ABHKCHHC. https://m.edsoo.ru/ffOb06ec
Bzaunmoneiictsue Ten"
Nmnynece Tena. UMmmynsc cuibl. 3akoH
31 COXpaHECHUS UMITYJIbCca. YTIPYroe u brbmorexa IIOK
P Y . pyr https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBUE
39 Pemenue 3amay mo teme "3aKoH COXpaHEHUS bubnuoreka LIOK
umIyibca" https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepeHnuus "PeakTuBHOE IBUMKEHUE
B IIPUPOJIE U TEXHUKE"
bubmuoreka IIOK
34 Mexanueckas paboTa i MOUHOCTS https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSDKECTH, CUITBI YIIPYTOCTH U bubnmoreka [IOK
CHJIBI TPCHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas padora «Onpenenenune
36 pabOoTHI CUJIBI TPEHUS TIPH PABHOMEPHOM

JBHXKCHUMU TCJIA 110 FOpI/I3OHTaJII>HOI>'I



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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MMOBCPXHOCTU»

CBs13b sHEprun U padoTsl. [loTeHnnanbpHas

37
SHEprus
38 Kunernueckas sueprus. Teopema o bu6mmotexa LIOK
KAHETUYECKON IHEPIHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B MEXaHUKE
JlaboparopHas pabora «/3ydeHue 3akoHa bubnmoreka [IOK
40 _
COXpaHEHUS DHEPIUN https://m.edsoo.ru/ffOb12fe
a1 KomnebarenbHoe IBUIKCHUE U €T0 bubmuoreka IIOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaroume KoiebaHus. BeIHYyKIeHHbBIE bubnuoreka [IOK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTu4yecKiil U NPYyKUHHBINA MASITHUKA
Ypok-uccnenoBanue «3aBUCUMOCTh TIEPHOJIa
44 P Sarui A pHoz bu6moreka [IOK
KOJIeOaHM OT KECTKOCTU MPYKUHBI U MACCHI https://m.edsoo.ru/ffob197a
rpy3a»
45 [IpeBpaiienue dHEPruu NPU MEXaHUUYECKUX
KOJIEOAHUSIX
JIaboparopuas padora «O1mpeneiieHne
46 lIaCTOI')FBI Hpne 1/11)0 a KoneGagHﬁ MPYKUHHOTO bubmmorexa TIOK
pHOA 24 https://m.edsoo.ru/ffOblaec
MasITHUKa)
JlaboparopHuas padora «IIpoBepka
47 He3aBI:/I(;FI/II\I/)IzC”fI/IpHe :10 alfo;eé)aHHﬁ a Bubmmorexa TIOK
proa Py, https://m.edsoo.ru/ff0b197a
MO/IBEIIEHHOTO K HUTH, OT Macchl Ipy3a»
Mexanuueckue BoJIHbI. CBOMCTBA
48 I bubmuoreka IIOK
VICXAHITHECKHX BOIH. LIPONIOTIBHRIC 1 https://m.edsoo.ru/ffOb21fe
MOTNIEPEYHBIC BOJHBI
49 VYpok-koHdepenius "MexaHn4ecKiue BOJTHBI



https://m.edsoo.ru/ff0b0c32
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https://m.edsoo.ru/ff0b21fe

B TBEpAOM Tene. CellcMuuecKue BOTHBI"

50 3Byk. PacnipocTpaneHue n oTpaxkxeHHe 3ByKa
51 Vpok-uccnenosanue "HabmroaeHue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
50 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUUYECKHI PE30HAHC
Ypok-koHdepeHus "YIbTpa3ByK U bubnmoreka [IOK
53 uH(}pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOJIBLHOM paboTe 1Mo TeMe
54 "3aiOHLI COXpaHeHI/FI)}I. MexaHquecm/Ie Buommorexa TIOK
https://m.edsoo.ru/ff0b25f0
KOJICOAHUS U BOJTHBI"
KonTpoarsHas padoTa mo Teme "3aKoHbI
55 coxpaHeHus. MexaHnueckue KojaeOaHus u
BOJIHBI"
DJIEKTPOMarHuTHOE ToJIe. bubnmorexa [IOK
>0 DJIEKTpOMarHuTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa 371EKTPOMAarHUTHBIX BOJIH
VYpok-koudepennus "[lkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcnonb30Banme bubmmotexa LIOK
AJIEKTPOMArHMTHBIX BOJIH VISl COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3un"
VYpok-uccnenoBanue "M3yueHne CBONCTB
59 enpeKI*pOMaHfHTHHX Bomin(l: TTOMOIIIHIO bubmorexa LIOK
https://m.edsoo.ru/ffOb2c6c
MOOHIIBHOTO Tenedona"
60 Pemenue 3a1a4 Ha onpeesIeHUE YaCTOThI U
JUTUHBI JIEKTPOMArHUTHOM BOJIHBI
61 DJIeKTpOMarHuTHasi IpUpoJia CBETA. bubnmoreka [IOK

CxopocTth cBeTa. BonHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0
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https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Hcrounuku ceera. [IpsmonuHeiinoe

62 acrpocTpaHeHue ceeta. 3arMenust CoaHIa U Bubmmorexa TIOK
pactpoctp ’ I https://m.edsoo.ru/ff0b3658
JIynb1
3aKoH OTpakeHHS CBeTa. 3epkana. Pelenue
63 3aau HaIr)I MMCHCHHUE 3a1<01fa OTpaKEHHS bubmorexa TIOK
a p p https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomienue cBeTa. 3aKOH MPEIOMIICHUS bu6mmotexa LIOK
CBETa https://m.edsoo.ru/ffOb3aea
IlostHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 Hcnonp3oBaHue MOJHOTO BHYTPEHHETO brbmorexa LHOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONITUYECKUX CBETOBOJIAX
JlaboparopHuas padora "UccnenoBanue
66 3aBUCHMOCTH yIJIa TIPEIIOMIICHHUSI CBETOBOTO
Jy4da OT yIIa MaJIeHus Ha TpaHulLie "BO3IyX-
crexio™
Ypoxk-koudepennus "Hcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKCHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHASI CBA3b"
bubmuoreka [IOK
68 J .0
HH3HL ATTHACCRAZ CHIA JHHSH https://m.edsoo.ru/ff0b3f2c
. bu6mmoreka [IOK
69 IT 0
OCTPOCHIE HIOOPANCHHH B JHHIAx https://m.edsoo.ru/ff0b444a
JlaGopaTopHas padora "OnpenencHue
20 o patopHait p pell . bu6mmorexka [JOK
KyCHOTO EaCCTOﬂHHH Y OTITHYECKON CHJIBI https://m.eds00.ru/ff0b4206
cobuparoeit TUH3bI"
71 Ypok-koHpepenius "OnTudeckie TMH30BbIC bubnuoreka [IOK
npudops" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 xak onTHyeckas cuctema. 3peHue bubmoreka [IOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

https://m.edsoo.ru/ff0b4684

VYpoxk-koudepennus "Jledexrsr 3penus. Kak

73 "
COXpaHUTh 3peHue
Pasnosxenue 6enoro cBera B criektp. OMNBITHI
74 HetoTona. CrioskeHue CrieKTpajabHbIX [BETOB bubmorera [OK
‘ P ' https://m. eds00.ru/ff0c0f4c
Hucnepcus cera
JlabopaTtopHnas padota "ONBITHI 1O
75 Pa3I0KEHHIO OEJIOr0 CBETA B CHEKTP U bubnmoreka [IOK
BOCIIPUSATHIO [IBETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
Ha0JII0IEHUH Yepe3 [IBETOBbIE QUIBTPHI"
VYpoxk-npakrukyM "BoiaHOBBIE CBOMCTBa
76 CBETa: qucriepcus, MHTepQepeHus u
mudpakus”
77 Omnwitel Pezepdopna u nanerapHas MoJieb bubnuoreka LIOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatet bopa. Moaens aroma bopa
79 Hcnyckanue v mOIIONIEHUE CBETA ATOMOM. bu6mmoreka [JOK
KBanTel. JInHEHYaThIE CIIEKTPBI https://m.edsoo.ru/ff0c144c
VYpok-nipakrrkym "HaOmnroneHre criekTpoB bubnuoreka LIOK
80
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 p i bubmuoreka IIOK
AOAKTHBHOCTD H €€ BT https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHoOrO sAapa. HyknonHas bubnmoreka [IOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 p 1 bubmuoreka [IOK
aJIMOAKTUBHBIC MMpeBpaIieHus. M30Tombl https://m.edsoo.ru/ffoc1al4
84 Pemenue 3amad mo teme: "PagnoakruBHBIC bubmuoreka [IOK

npeBpaleHus"

https://m.edsoo.ru/ffOclbda



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

Ilepuon nmomypacmnana

86 Ypoxk-kordepennus "PagroakTuBHbIC bubnuoreka [IOK
U3IIy4€HUS B IPUPOAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakiuy. 3aKOHbI COXpAaHEHUS bu6mmotexa LIOK

87 _
3apsI0BOTO U MacCOBOIO YU CEI https://m.edsoo.ru/ff0c1c58
DHeprus CBsi3u aTOMHBIX siiep. CBs3b Macchl bubnmoreka [IOK

88
U DHEPIUHU https.//m.edsoo.ru/ffOc1d7a

89 Pewmenune 3anay no reme "Anepueie peakuun'

90 Peakunu cuHTe3a U JIENeHUs Sep. bubnmoreka [IOK
Ncrounuku suepruu CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-kondepenuus "SnepHasi SHepreTUKa.

91 JleficTBUS paiOaKTHBHBIX H3TYICHUN HA
JKUBBIE OPTaHU3MBI"

[TonroToBKa K KOHTPOJIBHOW paboTe MO TEME

92 "DIEeKTPOMarHuTHOE TOJIE. bubnmorexa [IOK
DJIeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sABJeHus"

KouTtponwsHas paboTa mo teme
03 "DJEeKTpOMarHuTHOE MOJIE.
DJleKTpOMarHuTHEIE BOJTHBL. KBaHTOBBIE
sBjeHus"
[ToBTOpenue, o6o0meHne. JlaboparopHbie bubnmoreka [IOK

94 . :
paboTsl 1o Kypcy "B3aumopeiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpeHue, 0600mEeHne. Pemenue

95 paC‘leTII)-IBIX u Ka‘leCL:BeHHLIX 3aj1a4 1Mo TeMe bubmmorera LIOK

https://m.edsoo.ru/ff0c2572
"TenyoBbI€ MpOLIECCHI"
96 [ToBTOpeHue, 0600meHue. Pemenue bubnuoreka [IOK

PaCUYCTHBIX U KAUECTBCHHBIX 3a1a4 I10 TEMC

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

"KITJI TennoBeix nBurarenei”
[ToBTOpenue, 0606meHue. Pemenne

97 1 bu6mmoreka [IOK
pacueTHBIX U KAYeCTBEHHBIX 3aj]au 10 TeMe https/m.edsoo.ru/f0c2h30
"KII[{ snexkrpoycTaHoBOK"

98 [ToBTOpeHue, 0600meHue. JlaboparopHsie 1 1 bubmuoreka [IOK
paboTel o Kypey "CBeToBbBIC SIBICHHS" https://m.edsoo.ru/ff0c2c52
IT 000 . Pa6

99 TeiiiZf;HEZ,Toe;e I'geail;im 2O)O(TZI—feHI/I$I B 1 bubmorexa [IOK

| P https://m.edsoo.ru/ff0c2d6a

MEXaHHKE

100 [ToBTOpenue, 0606menue. Padora c 1 bubnuoreka LIOK
tekctaMu 110 TeMe "Kosriebanus 1 BOJHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o600menue. Padora ¢ 1 bubnmoreka [IOK
TekcTamu 110 TeMe "CBeToBbIE ABIeHUs" https://m.edsoo0.ru/ff0c3044
[ToBTOpenue, o606menue. Pabota c

102 TekctaMu 1o TeMe "KBaHTOBas U sigepHas 1
¢dusuka"

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




YYEBHO-METOINUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

» ®dusuka, 7 knace/ [epoimkun A.B., O0111ecTBO ¢ OrpaHYeHHO N
OTBETCTBEHHOCTHIO «31aTenbCcTBO « DK3aMeH»

» ®dusuka, § knace/ [epoimkun A.B., O61iecTBO ¢ OrpaHnyeHHO N
OTBETCTBEHHOCTHIO «JIPODAY; AktinonepHoe 00111ecTBO « 3 1aTenpcTBO
«IIpocaerieHue»

» ®dusnka, 9 kimacce/ [lepeimkun A.B., I'ytauk E.M., O0111ecTBO C OTpaHUYEHHOU
OTBETCTBEHHOCTHIO « [JPODAY; AkitnonepHoe oo1iecTBo « 3 gaTenscTBO

«IIpocBemeHue»

METOAUYECKUE MATEPHUAJIBI IS YUUTEJISA
7 KITACC

1.Pabouas nporpamma.

2. [Iporpammer ocHOBHOTO 00111er0 00pa3zoBanus. dusuka. 7 — 9 Kimaccwl
(aBTOpBI:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpammano pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUY C BEIOPAHHBIM Y4EOHUKOM:

4. INepwvrmkuH A.B. ®n3uka. 7 kimace. YueOHUK 11 00111e00pa3oBaTeIbHBIX

yupexaenuii . M.:JIpoda. 2011



5. Jlykaumk B.W. C6opHuK BOpocoB u 3a11au no ¢usuke. 7-9 k. — M.:
[Ipoceemwenue, 2010. —192c.

8 KJIACC

1. Pabouas nporpamma. ®usznka. 7 — 9xnaccesl: yaeOHO-METOANUECKOT0 MOCOOUS
/coct.TuxonoBaE.H. — 2-e u3a.,ctepeorm. —M.: [Ipoda,2013. — 398,(2)

2. Ilporpammbl 0cHOBHOTO 00111ero 00pazoBanus. duzuka. 7 — 9 knaccl
(aBTOpbI:A.B.Ilepsbimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpammano ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBHUH C

BbIOpPaHHBIM YU€OHUKOM:

4. INepwrrmkuH A.B. ®u3uka. 7 kimacce. YueOHUK 11 00111e00pa3oBaTeIbHBIX
yupexaenuii . M.:[Ipoda. 2011

5. Jlykanmuk B.W. CoopHUK BOTIpOCOB U 3a/1a4 110 pusuke. 7-9 K. — M.:
[Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®uszrka — 7. Pa3HOYypOBHEBBIE CAMOCTOATEILHBIE U KOHTPOJILHBIC
paboTsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®uzuka. 7 knacc. Jlaboparopusie paboThl. KoHTpoibHBIE
3aganusa. —Caparos:Jluuen, 2014.

8. «KoHTpoapHO-m3MepuTeapHble MaTepuaibl. Gusuka. 7 kinacc/Coct. H.W.
3opwuH. — 2-¢ m31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®uszuka. 7 kimacc: yaeoHo -meToaudeckoe nmocooue/ A.E. MapoH.-



M.: Ipoda, 2011.- 123c.:

10.A.B. Ilepoimkun ®uzuka-8xn 2017 M. IIpoda

11.H.B. ®umonoBuu Meroanueckoe mocodne 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CaMmocTOSITENbHBIE U KOHTPOJIbHBIE padOTHI -8
kiacc 2017 M. Ipoda

13.B.B. IllaxmaroBa ,O.P. llledhep duarnoctuueckue padoThsi -8 kiacc 2016 M.
HApoda

14.A.E. Mapon, E.A. Mapomn, C.B. Ilo3otickuiit Coopuuk BonpocoBu 3amau

2015 M. Ipocda

9 KJIACC

1. Pabouas nporpamma. ®usnka. 7 — 9xnaccsl: yaeOHO-METOANYECKOTO MOCOOUs
/coct. TuxonoBaE.H. — 2-¢ u3n.,ctepeoTr. —M.: [Ipoda,2013. — 398,(2)

2. Ilporpammel ocHOBHOTO 00111er0 00pazoBanus. duzuka. 7 — 9 kinaccol
(aBropbl:A.B.Ilepbimkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpammano ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM Y4EOHUKOM:

4. INepwimkua A.B. ®uszuka. 7 kmace. YueOHUK A1 0011e00pa3oBaTeIbHBIX
yupexaenuii . M.:Jlpoga. 2011

5. Jlykammmk B.W. COopHUK BopocoB U 3a/1a4 1o (pusuke. 7-9 k1. — M.:
[Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®uszrka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIILHBIE U KOHTPOJILHBIC



paboTsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®uzuka. 7 knacc. JlJaboparopusie paboThl. KOHTpONbHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KonTponbHo-u3mepurensHbie Marepuaisl. Guszuka. 7 knacc/Coct. H.M.
3opwuH. — 2-e¢ m31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeobHo-meroaudeckoe nocooue/ A.E. MapoH.-

M.: dpoda, 2011.- 123c.:

KonTponbHbie U camocTosATENbHBIE pabOTHI 110 (hU3HMKe. 9 Kiacc: K y4eOHUKY
A.B. Ilepeimkuna, E.M. I'ytHuk «®usuka 9 kmace» / O.W. I'pomrieBa. — M.:

M3 narenscTBO «IK3amen», 2014.

Tectri o pusuke. 9 knacc: k yueonuky A.B. [lepsimikuna, E.M. I'ytHuK
«®Duzuka

9 knmacc» / O.U. I'pomueBa. — M.: M3narensctBo « Ix3amen», 2010.

®dusuka. 9 knacc. TeMarnuecKue TeCTOBEIC 3aJaHM 11 HOAT0TOBKU K [TUA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupouikuna. — SIpocnasib: OO0 «Akagemust

pazButus», 2014.

NP POBBIE OGPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETH
UHTEPHET
7 KIIACC

1. bubnuoTeka — Bcé o npeamery «Puzuka». — Pexxum goctyna:



http//www.proshkolu.ru

2. BuneoomnsiThl Ha ypokax. — Pexxum nocrtyna: http://fizika-class.narod.ru

3. Equnas xosekius udpoBbIX 00pa3oBaTeIbHBIX pECYypCOB. — Pexum
noctyna: http://school- collection.edu.ru

4. aTepecHbie MaTepHalibl K ypoKaMm (PU3UKH IO TeMaM; TECThI TI0 TEMaM;
HarJsHBIC TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. lludposrie oOpazoBaTenbHbIE peCypchl. — Pexxum noctyna:
http://Amwww.openclass.ru

6. DICKTPOHHBIC YUeOHHUKH 110 Pu3uke. — Pexxum moctyna: http://www.fizika.ru
8 KIIACC

1. bubmoTeka — Bc€ mo nmpeamery « Pusnkay. — Pexxnm qoctyna:
http://mww.proshkolu.ru

2. BugeoomnsiTel Ha ypokax. — Pesxum moctyma: http:/fizika-c lass.narod.ru

3. Enunas komexiwst iudpoBbIX 00pa30BaTeIbHBIX PECYpCOB. — Pexxum
noctyna: http://school- collection.edu.ru

4. laTepecHbIc MaTepHalIbl K ypoKaM (PU3UKH TI0 TeMaM; TeCThI TI0 TEMaM;
HarJsIHBIE TOCOoOus K ypokam. — Pexkum poctyma: http:/class-fizika.narod.ru
5. lludposeie oOpazoBarenbHbIE pecypcehl. — Pexxum qoctyna:
http://mww.openclass.ru

6. DIJIeKTpOHHBIC YUeOHUKH 110 pu3uke. — Pexum noctyna: http//mww.fizika.ru
9 KJIIACC

1. BugeoonbiTel Ha ypokax. — Pexxum noctyma: http:/fizika-c lass.narod.ru



2. Enunas xosekuus nudpoBeIX 00pa3oBaTelbHbIX PECYypcoB. — Pexxum
noctyna: http://school- collection.edu.ru

3. nTepecHbie MaTepuaibl K ypokaM (GU3UKH [0 TeMaM; TECTHI 110 TEMaM;
HarJs1THbIe TocoOus K ypokam. — Pexxum poctyna: http:/class-fizika.narod.ru

4. TudpoBsie 00pa3zoBaTebHBIC pECYPCHL — PexxuM nocTtyma:
http://Amww.openclass.ru

5. DnexTpoHHbIe yaeOHUKH 110 Pu3uke. — Pexum goctyna: http//mww.fizika.ru
6.JlucranionHas 1mkoja Ne368 http://moodle.dist-368.ru/ OTkpbIThIi Ki1acc.
CereBoe o0OpazoBatebHOE co0o01ecTBO. http://www.openclass.ru/node/109715
7. Enunas xosuiekius iupoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepabHbIN LEHTP UHPOPMAIIMOHHO-00pa30BaTeIbHbIX PECYPCOB.
http//www.fcior.edu.ru/

9. Untepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 centabps» marepuansl o ¢usuke. http://archive.1september.ru/fiz
11. Aaumanuu ¢pusndeckux o0bektoB. hitp://physics.nad.ru/

12. XKusas pusuka: ooy4arormmas mporpamma. http:/mww.int-edu.ru/soft/fiz.htmi

13. ®wusuka.ru. http://www.fizika.ru/






