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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUN M TpeOOBaHMWIl K pe3yiabTaraM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOU 00pa3oBaTeNbHON MPOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuerom enepaabHOI paboueii MporpaMMbl BOCTIUTAHUS U
Konuenuuu npenoiaBanus yueoHoro npeamera « Du3ukay.

Conepxanue mporpamMMmbl 10 (HU3WKE HamNpaBlIeHO Ha (HOPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH OOYYalOIIMXCS M OPTraHU3aLUI0 U3y4EHHS
¢u3uKM Ha NEeATEILHOCTHOW OCHOBE. B mporpamme mo (u3uke y4HUTBIBAIOTCS
BO3MOXHOCTH yueOHOTOo mpeamera B peamusanuu Tpedboanuiit ®I'OC OO0 k
TUTAHUP YEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaraM OOyUeHUs, a TAKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 001IIeT0 00pa30oBaHus.

[Iporpammano ¢u3rke ycTaHaBIMBAET paclpe/eeHre yueOHoro Marepuania
1o rojaam o0y4eHus (1o Kiaccam), MpeasiaraeT MpUMEpPHYIO MOCIIe10BATENLHOCTh
U3YYEHUSI TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS NPEIMETHOrO COJIEp KaHUS U
y4éTe BO3pACTHBIX 0COOCHHOCTEH 00yJaromumxcs.

[lporpamma mno ¢usuke pazpaboTaHa C LENbIO OKA3aHUS METOJUYECKOMN
MOMOILM YYUTENO B CO3JJaHUH pabouell mporpamMmbl 1o y4eOHOMY MPEAMETY.

®duzuka SABISETCS CUCTEMOOOPA3yIOIIMM  [JJIsI  €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, MOCKOJBbKY (PU3NUEeCKe 3aKOHBI JIeKAT B OCHOBE MPOLIECCOB
U SIBJICHUH, W3y4aeMbIX XHMHEH, OWoJIOrHed, acTpoHOMHEH W (HU3WUECKOI
reorpaguel, BHOCHT BKJI4J B €CTECTBEHHO-HAy4YHYyI0 KapTHHYy MHDPa,
NpeaoCTaBisieT HaumboJiee sCHbIE OO0paslbl NPUMEHEHHS HAaydYHOTO METOoJa
MO3HAHUsI, TO €CTh CIIOC00a MOJIy4YeHUs! JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa w3 TJIaBHBIX 33/1a4 (pU3W4ecKoro oOpazoBaHMsl B CTPYKType OOIIEro
oOpa3zoBaHUsl COCTOUT B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOUN I'PaMOTHOCTH U
UHTEpeca K HayKe y 00yJaronmxcsl.

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

e HAy4YHO OOBSCHATH SBJICHUS;

e OIICHUBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPHPETUPOBATH  JIaHHBIE W  HCIOJb30BaTh  HAy4HbBIE
JT0Ka3aTeNbCTBA AJISl TTOJTy4€HHs BHIBOIOB.

[lenu wu3yueHuss (U3MKA Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
onpenenensl B Konuenuu npenogaBanus y4deOHoro mnpenvera «Dusuka» B
oOpa3oBarenbHbIX oOpranu3anusx Poccuiickoit ®enepanuu, peamTu3yrOLMX
OCHOBHBIE 00IIe00pa3oBaTeNbHbBIE MPOTPAMMBI, YTBEPKAEHHON pelIeHHEM



Kousnerun MunnctepctBa npocsenienus Poccuiickoit @enepannu (mpOTOKOJI OT 3
nekabps 2019 r. Ne [1K-4BH).
Hean u3yyeHus pusuku:

npuoOpeTeHne HHTEpeca W CTPEMIJICHUS OOYyYalouWXCcs K HayqIHOMY
W3YYCHUIO TPUPOJbI, Pa3BUTHE WX MHTEIUICKTyAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAYTYHOM METO/Ie TTO3HAHUA B (POPMHUPOBAHHE
UCCJIEI0BATEIbCKOTO OTHOIICHUS K OKPYXAIOUIUM SIBJICHUSM;
dbopMupoBaHHUE HAYIHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3Y4YCHHS
OCHOB CTPOCHUS MaTepuu U (PyHTaMEHTAILHBIX 3aKOHOB (PH3UKH,
dbopMUpOBaHUE TPEACTABICHUNH O POM (DU3UKH UL PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O  BO3MOXHBIX  cdepax  Oymyuiei
npodeccuoHaIbHOM eITeTbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, TOATOTOBKA K
JagbHEHIIeMy 00y4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTmkeHHe ATHX IIeJie mporpamMMbl M0 (PHU3MKEe Ha YPOBHE OCHOBHOTO
o011ero 00pazoBaHus 00ECTICYUBACTCS PEIICHUEM CIICAYIONIUX 3a4a4:

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

MpUOOpEeTEeHNE YMEHU ONUCHIBATh U OOBSACHATH (PU3UUECKUE SBJICHUS C
UCIIOJIb30BaHUEM MOJYYEHHBIX 3HAHUH;

OCBOCHHE METOJO0B pELIEHUsA MPOCTEHIIMX PAacUETHBIX 3a7ad ¢
UCII0JIb30BaHUEM buznueckux MoJeneH, TBOPYECKHUX u
PaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOJIHBIE IBJICHUS Y BBITIOJIHATD OIBITHI,
JabopatopHble  paOOTbl M AKCIEPUMEHTAIbHBIE HCCICAOBAHUS C
UCII0JIb30BaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE NMPUEMOB pabOTHI ¢ HHPOpMaLUen PU3UIECKOTO COIepIKAHUS,
BKJItOUasi HH(GOPMAIMIO O COBPEMEHHBIX JOCTHXKEHUAX (QUBUKHU, aHATIU3 U
KPUTUYECKOE OLICHUBaHUE HH(OpMaIUY;

3HAKOMCTBO cO chepamu IpodhecCuoHATBHOM NS TEILHOCTH, CBI3aHHBIMH
C (u3uKoi, M COBpPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMH Ha
TOCTHXKEHUSIX (PU3NUIECKON HAYKH.

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

oOpazoBanus oTBOAUTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HEJENIO), B &
Kjacce — 68 gacoB (2 gaca B Hexeno), B 9 kimacce — 102 gaca (3 waca B HEZeo).

[Ipennaraemelii B mporpamme no (pu3uke nepevyeHb JadopaTtopHbIX padoT U
OTBITOB HOCHUT PEKOMEHAATENbHBIN XapaKkTep, YUUTENb JeNacT BIOOP MPOBEACHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX OCOOEHHOCTEH
oOy4arolmxcs, CIUCKA IKCIEPUMEHTAIbHBIX 3a/IaHuil, MpeaiaraeMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa 10 (PU3HuKe.



COJAEP’>KAHUE OBYYEHUA
7 KJIIACC

Pa3pnen 1. ®u3uka u €€ poJib B IO3HAHUM OKPYKAKOLIEr0 MUpa.

dusrka — Hayka o npupogne. SBieHus npupoasl. PU3nUECKUE SIBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, DJICKTPUIECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeMMUMHBL. M3Mmepenue ¢(usmueckux BenuuuH. PuU3MUECKUe
npudopsl. [lorpemHocTs n3MepeHnidl. MexxyHapogHasi CUCTEMA €AUHMUIIL.

Kak ¢usuka wu gApyrue ecTecTBEHHbIE HAyKd H3Y4arOT MPUPOLY.
EcTecTBEHHO-HAy4YHBII METOJ MO3HaHMs: HAOJIOIEHHE, NOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 NMPOBEPKE TUIIOTE3, 00BICHEHNE
HaOmoaaemMoro siBieHusi. Onrucanue PU3NUECKUX SBJICHUN ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHu4ecKkue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.

2. ®uznyeckue NpudOpsI U MpOoLEAYypa NPAMbIX U3MEPEHUN aHATOTOBBIM U

u(GpPOBBIM TPUOOPOM.
Jlabopamopnvie padbomul u onvimaul.
1. OmpeneneHue UEHbI EJICHUS LIKAIbl U3MEPUTEIBHOTO MpUudopa.
2. H3mepenue pacCTOSHUN.
3. 3Mepenue 00bEMA KUIKOCTH U TBEPIOTO TEIA.
4. OrmpeneneHre pa3MepoB MaJIbIX TEJL.
5. M3MepeHue teMmmeparypbl IPU MOMOIIM XUIAKOCTHOTO TEPMOMETpA H
JaTYMKa TEMIIEPATYPHI.

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

Pasznea 2. IlepBoHavyajibHble CBeJI€HNS O CTPOEHUN BelIeCTBA.

CtpoeHne BemiecTBa: aroOMbl W MOJIEKYJIbI, HMX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BEILIECTBA.

JBmwxenne wyactuil BemiecTBa. CBs3b CKOPOCTM JBMXKEHHSI YacTHUI[ C
Temriepatypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumoselcTBue 4acTuil
BEILECTBA: MPUTSX)KEHUE U OTTAIKUBaHUE.

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOECHHE T'a30B, KUIKOCTEW U TBEPIBIX
(KpUCTAJUIMYECKHUX) Tel. B3auMoCBA3b MeXay CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. Habmonenrne OpOyHOBCKOTO JIBMYKCHHS.



2. Habmonenue nuddysun.
3. HaGmonenue  sBieHuil, OODBACHAIOMMXCA  NPUTHKEHUEM WU
OTTJIKMBAaHUEM YACTHUIL BELLIECTBA.

Jlabopamopnuovie padbomut u onvimbul.

1. OuneHka jauameTpa aromMa METOAOM psJa0B (C  HMCIHOJb30BAHUEM

¢doTorpaduii).
2. OmbIThI IO HAOJIOJIEHUIO TEIUIOBOT'O PACIIMPEHUS Ta30B.
3. OnbITel IO OOHAPYKEHUIO ASHCTBUS CUII MOJIEKYJIIPHOTO MIPUTSIKEHHUS.
Paznea 3. /IBu:keHne M B3aMMOdeMCTBHE TeJl.
Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. CpenHsiss CKOPOCTh IIPU HEPABHOMEPHOM JABHWKEHUHU. Pacuér nmytu n
BPEMEHU JIBUKCHHUS.
SIBnenne unHepuMu. 3aKOH WHEPUMU. B3auMoJIeiCTBHE TeJl Kak MPUYUHA
U3MEHEHUS CKOpPOCTH JBWXKEHHMS Tell. Macca Kak Mepa HHEPTHOCTU TeJa.
[InoTHOCTH BemecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IMHMIIC
00bEMa BelleCTBA.
Cuna Kak XapakTepuCTUKa B3auMoJeicTBus Ten. Cuiia yrnpyrocTd U 3aKOH
['yka. U3mepenue cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBJICHHE TATOTEHUS U CUIIa
TsxkecTH. Cuita TSHKeCTH Ha Apyrux 1ianerax. Bec tema. HeBecomocTs. Crnoxenune
CWJI, HAlIPABJICHHBIX IO OJHOW mpsMoi. PaBHoneucTByromas cun. Cumia TpeHus.
TpeHue CKONbXKEHUS U TPEHUE NTOKOs. TpeHne B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HalmropeHre MEXaHWYECKOTO JBUKEHUS Tea.
2. H3mepenue CKOpOCTH NPSIMOJIMHEUHOTO JABUKECHUS.
3. HaOmonenue siBneHUs MHEPLIUU.
4. HaOmoneHnue n3MeHeHus: CKOPOCTH NPU B3aUMOACHCTBUU Tell.
5. CpaBHEHHE MaccC MO B3aUMOJIEUCTBUIO TEJl.
6. CioxeHue CUI, HAPaBJIEHHBIX MO OJTHON MPSMOM.
Jlabopamopnuwvie padbomul u onvimbul.
1. OmpeneneHure CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIapUKa B KUAKOCTH,
MOJIENN AJIEKTPUUECKOr0 aBTOMOOWIISL U TaK Jajiee).

2. Ompepenenue cpeHed CKOPOCTH CKOJIbKEHUSI OpycKa WM IapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHne MmIOTHOCTH TBEPAOTO TeEA.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHUs (aedopmarin)
NPY>KUHBI OT MPUJIOKEHHOM CHUIIBI.

5. OmnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BECa Teja U XapakTepa COMPUKACAOIIMXCS MIOBEPXHOCTEN.

Pasznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEil M ra3oB.



Hasnenne. CriocoObl yMEHBIIICHHS U yBENMUEHUS AaBiieHus. /{aBienue rasza.
3aBUCUMOCTb JaBjeHUs raza oT o0béma, Temmeparypsl. Ilepemaua naBieHus
TBEPABIMU TEJAMM, JKUIAKOCTIMU W razamu. 3akoH Ilackansg. [ITHeBmaTnueckue
MaIlMHbl. 3aBUCUMOCTh JIaBJICHUS KUAKOCTH OT TiyOuHbl. ['mapocratnueckuid
napagokc. CooOuratonmecs cocysl. ['uapaBnruecke MeXaHU3MblI.

Atmocdepa 3emimn u armMocdepHoe naBieHue. [IpuuuHBI CylIECTBOBAaHUSA
Bo3ayIHON ob6onouku 3emim. OmnbiT Toppuyemmu. M3mepenue armocdepHOro
JaBJieHusI. 3aBUCUMOCTh aTMOC(PEPHOTO JABICHUS OT BHICOTHI HAJl YPOBHEM MODPSI.
[MpuGops! 1715t U13MepeHus: aTMoCHEPHOTO TABICHUS.

JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITalIkMBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JABJICHMS I'a3a OT TEMIIEPATYPHI.

[lepenada naBiieHUs ) KUJIKOCTBIO U Fa30M.

CooOwarommuecs: CoCyibl.

['mppaBirueckuii mpecc.

[IposiBnenue neicTBUsA aTMOC(EPHOTO JAaBJICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CWIbI OT 00bEMa MOTPYKEHHOW YaCTH

TE€Na U IWIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUIAKOCTH.

8. YcCIIOBHE IUIABAHUS TEII: TUIABAHWE WM MOTPYKEHHE TEJ B 3aBUCUMOCTH
OT COOTHOLIECHHMSI TUIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopnwvie padbomul u onvimaul.

SR L A

~N

1. HccnenoBanue 3aBUCUMOCTH BecaTela B BOJI€ OT 00bEMaA MOTPYKEHHOU B
XKUJIKOCTb YacTH TeJa.

2. OmnpeneneHvue  BBITAIKUBAOMICH  CUJIBI, JCWCTBYIOIIEH Ha  TeNoO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLLIEN CHUIIbI, JEUCTBYIOLIEH HA TEJIO0
B )KUJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKUBAIOIICH CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT O0OBEMA MOTPYyKEHHOW B
KUJIKOCTh YaCTH Te€Ja U OT INIOTHOCTH KHUJIKOCTH.

5. KonctpyupoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOJAKA U
OMpEAEIICHUE €€ IPy30I0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTBL. DHEPrusi.

Mexanndeckas paboTa. MOIIHOCTb.

[IpocThie MexaHM3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmio

paBHOBecHsi pbluara. [IprMeHeHHWe mpaBuiIa paBHOBECHS pblyara K OJIOKY.



«3onotroe mnpaBuno» MexaHuku. KIIJI mnpocteix Mexanuzmon. IIpocteie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass oSHeprus. KuHeTMdeckas W IOTEHUMAIbHAs DHEPTHUS.
[IpeBpalieHne 0JTHOTO BU1a MEXaHUYECKOUM SHEPTUU B APYroid. 3aKOH COXPAHEHUS
DHEPTUM B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopmuovie pabomut u onvimaul.

1. Ompenenenue padOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKEHUM Tela

10 TOPU30HTAIBHON NOBEPXHOCTH.

2. HccnenoBanue yclIOBHI paBHOBECHS pblyara.

3. Msmepenue KIIJl HaKIOHHON MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUM.

8 KUIACC

Pa3agen 6. TenjioBbie IBJICHUS.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPHH CTPOECHUS
BelecTBa. Macca M pa3mepbl aTOMOB U MOJIEKYJ. OTBIThI, MMOITBEPIKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJIAPHO-KUHETUYECKOU TEOPHUHU.

Monaemn TBEPAOTO, KUAKOTO W Ta3000pa3HOTO COCTOSHHUI BeIECTBA.
Kpucrtammdeckue u amopdusie Tena. OO0 bICHEHNE CBOMCTB Ta30B, )KUIKOCTEH U
TBEPABIX TEI HA OCHOBE MOJIOKEHUM MOJIEKYJSIPHO--KHHETUYECKOW TEOPUH.
CmaumnBaHue U KaMWUIIPHBIE sIBICHUS. TEeMIoBO€ pacMpeHue 1 CKaTHeE.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHUS
gactull. Buytpenusis sHeprus. CnocoObl HM3MEHEHHs BHYTPEHHEW SHEPTUU:
Terionepenaya M COBEpIIEHUE paboTHI. Bunelt  Tennonepenaumu:
TEIJIONPOBOJHOCTh, KOHBEKLIHS, U3Ty4CHHE.

KommdecTBo TemnoTel. YiaenbHas TEIIOEMKOCTh BEIIeCTBA. TeMI000MeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro OanaHca. [lnmaBnenue wu
OTBEPJICBAHNE KPUCTAUIMYECKUX BEIIECTB. YAENbHAsA TEIUIOTA IUIABJICHHUS.
[TapoobOpazoBanne u xouxaencamus. Vcnapenue. Kunenue. YaenmbHas TeruioTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIEpATypbl KHUIEHUS OT arMoc(epHOro
JTaBJICHUS.

Braxxnocts Bo3myxa.

DHeprus TOIUMBA. Y JelbHAS TEIJIOTa CTOPAHUS.

[IpuHuuner padoTsl TernoBbix aBurareneid KIIJ[ TemmoBoro aBurarens.
TeruoBble IBUTATENN U 3AIUTA OKPYKAIOIIEH CPEBI.

3aKOH COXPAHEHHUS U MPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmopenne 6poOyHOBCKOTO JABUKEHHUSI.



Habmonenune nuddysum.

HaGmoneHne siBICHUI CMauyUBaHUSA U KaMMIDISIPHBIX SBICHHM.
Habmtonenune TermioBoro pacmpeHus Tel.

W3meHeHne naBiieHUs ra3a MpW M3MEHEHHH O00BhEéMa W HarpeBaHUHU WA
OXJIAXKICHUM.

[IpaBuna u3MepeHust TeMIeparyphbl.

Bunsel Teronepenaumn.

OxnaxaeHue Ipyu COBEPIICHUU PadOTHI.

HarpeBanue npu coBepiieHuN pabOThl BHEITHUMU CHJIAMH.

10. CpaBHEHHME TEIIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. Habnropenue KumneHus..

12. HabmoneHre nocTosiHCTBA TEMIIEpaTyphl MPH TUIABJICHUU.

13. Moiesm TEIUIOBBIX JIBUTATEIICH.

Jlabopamopnvie padbomul u onvimaul.

1. OnbITHI IO OOHAPYKEHUIO JEUCTBUSL CHJI MOJIEKYJIIPHOTO HPUTSIKEHUS.
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2. OnpITHI 0 BRIPAIIMBAHUIO KPUCTAILIOB [TIOBAPEHHOM COJIM WM caxapa.

3. OmnbITel O HAOJIIOJIEHUIO TEIVIOBOTO PACIIMPEHHS Ta30B, KUIAKOCTEU U
TBEPABIX TEJL.
Omnpenenenuie qaBiaeHus BO3AyXa B OaUIOHE MIIPUIIA.
OnbITeI, TEMOHCTPUPYIOLME 3aBUCUMOCTH JABJICHHS BO31yXa OT €ro
00bEMa U HarpeBaHUsl WM OXJIAKICHUSI.

6. IIpoBepka runoTe3bl JIMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUAKOCTU

B TEPMOMETPHUUECKOI TPYOKE OT TEMIIEpaTyphl.
7. HaOmonenue wu3MeHeHHMs BHYTPEHHEHW OJHEpPruuM Tella B pe3yJibTaTe
Teruionepeiadyy u padoThl BHEIIHUX CHJL.

8. HccnenoBanue siBieHUs TerioOOMeHa MPHU CMEIIMBAHWU XOJOJHOW U

ropsi4er BOJAbI.

9. OmnpenernieHue KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TNpH

TEMI00OMEHE ¢ HarpeThiM METALTMYECKUM IIWIMHIPOM.

10. OnpeneneHue yaeabHOM TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca ncnap eHusl.

12. OnpeneneHre OTHOCUTENILHOM BIAKHOCTH BO3AyXa.

13. OnpeneneHue yAenbHOM TEIUIOTHI TUIABJIEHUS JIbJA.

Pa3gen 7. DiiekTpryecKue ¥ MATHUTHBIE SIBJICHUS.

OnekTpuzanusa Tel. [[Ba pojaa 3ieKTpuuecKUX 3apsiaoB. BzaumonenicTBhe
3apsKEHHBIX Tell. 3akoH Kymona (3aBHCMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsIKEHHBIX TEN OT BEIMYMHBI 3apsIJI0B U paCCTOSHUS MEXKY TeJIaMu).

Onexktpuueckoe noJie. Hanpsok€HHOCTh 3nekTpudeckoro mnoJjist. [IpuHimn
CYTEPIIO3UINH JIEKTPUUECKHUX ToJieH (Ha KaueCTBEHHOM YpOBHE).



Hocwurenn snekTpryeckux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUUYECKUN 3apsl.
Ctpoenne aroma. IIpoBogHUKM U  JHUAJEKTPUKU. 3aKOH COXPAHEHUS
AIIEKTPUUYECKOTO 3apsa.

DNEKTPUYECKUH TOK. YCJOBHS CYIIECTBOBAHMS AJIEKTPUUYECKOrO TOKA.
HICTOYHUKM TOCTOSTHHOTO TOKa. JIeMCTBUSL 3IEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUYECKHUM TOK B )KHJIKOCTSX U razax.

Onextpuueckas nenb. Cuma  TOka.  DJIEKTPUYECKOE — HANPSIKEHHE.
ComnpoTuBieHHE TPOBOJHUKA. YIETbHOE CONMPOTUBIICHUE BEHIeCTBA. 3akOH Oma
a1 ydactka uend.  [locnenoBarenbHOe W mapauiebHOE  COCIMHEHME
IIPOBOJTHUKOB.

Pabota M MOIIHOCTH 3JEKTpUUECKOTO ToKa. 3akoH Jlxoymsa—JleHua.
DNEKTPUUECKHUE 1IETIH U TOTPEOUTENHN ANEKTPUIECKOU d3Heprun B ObITy. KopoTkoe
3aMbIKAHHE.

[locTossHHBIE  MarHWThl. B3aumMoAECTBHE  IMOCTOSSHHBIX  MAarHUTOB.
MarnautHoe nosnie. MarHuTHOE 1oJie 3eMIIA M €T0 3HA4YECHHE ISl )KU3HU Ha 3eMIIe.
OmeiT  Opcrena. MarHuTHOE MOJIE  JIEKTPUYECKOro Toka. lIpumeHenue
AJIEKTPOMAarHUTOB B TEXHUKE. J[€elCTBME MATHUTHOTO NOJIS HA ITPOBOJIHUK C TOKOM.
DJIEKTpOABUTaTeNb MOCTOSHHOTO TOKa. MCHoJIb30BaHUE 3JIEKTPOJBUIaTENeH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIOPTE.

Omnebitel @apanes. SBieHne aneKTpoMarHuTHOW HHAYKIMK. [IpaBuno Jlenna.
DJIeKTpOTeHEPaTOP. CnocoObl  TOJy4eHHS  DJIGKTPUUECKOW  DHEPTHH.
DJNIEeKTPOCTAHIIMUA HAa BO30OHOBIISIEMBIX UICTOUHUKAX SHEPTHUU.

JHemoncmpayuu.

DJneKTpu3anus Tell.

JIBa poJ1a SIEKTPUUECKHUX 3apsiI0B U B3aUMOJAEHCTBUE 3APSKCHHBIX TEJI.
YCTpPOUCTBO U IEMCTBUE JICKTPOCKOTIA.

DIIEKTpOCTATUYECKAsT MHIYKLINS.

3aKOH COXpPAHEHUS JIEKTPUYECKUX 3apsiI0B.

IIpOBOHUKY U TUDIIEKTPUKH.

MoaenipoBaHye CUIOBBIX JUHUHI JIEKTPUYECKOTO TOJIS.

HMcTOYHMKHY TOCTOSTHHOTO TOKA.
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JIeHCcTBUSA DIIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUN TOK B KUIKOCTH.

[
= O

. 'a3oBbIM pa3psn.

. I3MepeHne cuitbl TOKa aMIIepMETPOM.

. I3MepeHne 31eKTpUYECKOT0 HAMPSKEHUS] BOJIbTMETPOM.
. Peoctar u Mmarazun corpoTUBIICHH.

. B3aumoaeicTBre MOCTOSTHHBIX MarHUTOB.
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. MO,ZIGJ'II/IpOBaHI/Ie HCBO3MOKHOCTH pa3ACICHUS ITOJIFOCOB MarduTa.



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

25.

MoaenmpoBaHME MAarHATHBIX TOJIEN MTOCTOSTHHBIX MArHUTOB.

OmneIT Dpcrena.

MarautHoe noJje Toka. DJIEKTPOMAarHur.

JlelicTBME MarHUTHOTO TIOJISI HA IMPOBOIHUK C TOKOM.

DJIEKTPOIBUTATENb MTOCTOSIHHOTO TOKA.

HccnenoBanue siBIICHUS SIEKTPOMATHUTHON WHTYKIIUH.

Omnbitel @apages.

3aBHUCUMOCTh HANpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJOBHUW €ro
BO3HUKHOBCHMSI.

DJEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimul.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOJIIOJIEHUIO BJIEKTpU3ALMM  Tel MHAYKUMEH W Ipu
CONPUKOCHOBEHUHU.

HccnenoBanne AEHUCTBUS DJIEKTPUYECKOTO MOJII HA IPOBOJHUKUA U
IUADJIEKTPUKHU.

COopka u npoBepKa padOThI AIEKTPUUECKOM LIETTH MOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKa.

N3Mmepenue u peryampoBaHue HanpsKEHU.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO 4YE€pPE3 PE3UCTOpP, OT
CONPOTUBIICHUS PE3UCTOPA U HAIIPSIKEHUA HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOILIHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBJICHUs MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAX IIONEPEYHOTO
CEUYEHMs U MaTepuaa.

IIpoBepka mnpaBuWiia CJOXKEHUS HANPSHKEHUW MPU MOCJEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia sl CHJIBI TOKA MPHU MAPAUIEIBHOM COEIUHEHUU
pPE3UCTOPOB.

Omnpenenenrie padoThl AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
OmnpeneneHre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucTope.

HccnenoBanre 3aBUCUMOCTH CHWIIBI TOKA, HAYLIETO Y€pe3 JAMIIOUKY, OT
HAIIPSIKEHUS HA HEW.

Onpenenenne KIII narpeBarens.

HccnenoBanre MarHuTHOrO B3aUMOJIEVCTBHS IMOCTOSSHHBIX MAarHUTOB.
N3ydyenne MarHUTHOTO TMOJIA IOCTOSHHBIX MArHUTOB IIPU  HX
00bEIMHEHUY U pa3/ICICHUN.

HccnenoBanne 1erCTBUSA dIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHWIJIBI B3aUMOJEUCTBUSA
KATyIIKM C TOKOM W MarHura OT CWJbl TOKa W HalpaBJICHHUS TOKa B
KAaTyIIKe.

18. MI3y4yeHue AeMCTBYUsI MarHUTHOTO TOJII HA IIPOBOJIHUK C TOKOM.

19. KoHCTpynpoBaHue U U3ydeHue paboThl JIEKTPOIBUTATEINS.

20. MI3mepenue KIIJ[ amexkTpoaBUrarenbHON yCTaHOBKH.

21. OnbITBl MO HCCIENOBAHUIO SIBJICHHUS AJIEKTPOMAarHUTHOW WHIYKIUU:
MCCJIEOBAaHUE W3MEHEHUN 3HAYECHMsI W HAIPABICHUS HMHIYKIHOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJI€HHS.

Mexanuueckoe nBwxkeHHE. MarepuaibHas Touka. (Cucrema oTcuéra.
OTHOCHUTENTLHOCTh MEXaHWYECKOTO JABMKEHHA. PaBHOMEpHOE MPSAMOJMHEWHOE
nBkeHne. HepaBHoMepHOE npsiMoJiMHENHOE IBUkeHUE. CpelHsIsl U MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenune. PaBHOyCKOpeHHOE mNpsiMOJMHEHHOE nBMkeHHE. CBOOOIHOE
nageHue. OneiTel ['amunes.

PaBHOMepHOE ABMXKEHHE O OKpYXHOCTH. [lepnoa m gacTtoTa oOparieHus.
JIunenHas v yrioBast CKopocTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

ITepBriii 3akoH HeroToHa. Bropoii 3akon Hetotona. Tperuii 3akoH HeroTOoHA.
[IpyHIMI CyNEPIO3UIIMN CHIL

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cuiia TPEHU Sl CKOJIbKEHUS, CUIIa
TPEHUS MOKOSI, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
naneHud. JlBwxenue miuaHeT BOKpyr ConHua. IlepBas kocmuueckas CKOPOCTb.
HesecoMocTh u meperpysku.

PaBHOBecue MarepualibHOM TOUKU. AOCOIOTHO TBEpOE Teno. PaBHOBecHe
TBEPIOTO TENA € 3aKPEIUIEHHON OChIO BpamieHnsa. Moment cuibl. LleHTp 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 padoThl. [loTeHManbHas SHEPTUs Tena, MOAHATOrO Hall
IIOBEPXHOCTHIO 3eMIIH. [loTEeHIIMaIbHAS DHEPTHS CHKATOU NP YKUHBL. KuHeTnueckas
sHeprus. TeopemMa O KMHETUYECKOM 3HEPIUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPTUM.

Hemoncmpayuu.

1. HaOmropeHre MeXaHM4eCKOro JIBMXKEHHUS Tejla OTHOCUTEIBHO Pa3HBIX TeEll

OTCU€Ta.
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10.
11
12.
13.
14.
15.
16.

CpaBHeHuEe myTe M TPACKTOPUM ABIKEHUS OJHOTO M TOTO K€ Tena
OTHOCHTENIBHO Pa3HBIX TEJI OTCUETA.

N3mepenune CKOpOCTH U yCKOPEHHUS NPSMOJMHENHOTO JBUKEHUS.
Hccenenosanne NpU3HAKOB PABHOYCKOPEHHOTO JIBMKEHUS.

HaGmonenue nBr>kKeHHs Tena M0 OKPYKHOCTH.

HaOmonenne MexaHnueCcKuX SIBJICHUH, TPOUCXOISIIIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U YCKOPEHHOM JBHKECHUU
OTHOCUTEIbHO KaOuHeTa (PU3UKH.

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

HaOmtonenue paBeHcTBa CUII TPU B3aUMOAEUCTBUM TEIL.

N3menenune Beca Tena npu yCKOPEHHOM JBHKEHUU.

[lepenada uMmysnbca Npyu B3aMMOAECHUCTBUM TEJL.

[IpeoOpazoBaHus SHEPTUU MTPU B3aUMOAECHCTBUU TEIL.

CoxpaHeHue uMITyJibca NPy HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHre uMIyJabca npu adCOMIOTHO YIPYTOM B3aUMO/IEUCTBUM.
HaOmoienue peakTuBHOTO JBUKEHMUS.

CoxpaHeHre MEXaHU4EeCKOW SHEPTUU MTPU CBOOOIHOM IaJICHUHU.
CoxpaHeHue MEXaHUYECKOW SHEPTHUH ITPU IBMKEHUU TENA N0 AEMCTBUEM
MPY>KUHBI.

Jlabopamopnwvie padbomul u onvimbul.

1.

KoHcTpyupoBanue Tpakra aJjisi pa3roHa M JajbHEHIIEro paBHOMEPHOTO
JBYKEHUS IIIAPUKA W TEJIEKKH.

OmnpeneneHne cpenHE CKOPOCTH CKOJBXEHHUS OpycKa WU JIBHKCHHS
[IapUKa M0 HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHre yCKOpEeHHsI Tela MPU PaBHOYCKOPEHHOM JIBIXKEHUHU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 Ha4aIbHOM CKOPOCTH.

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

HccnenoBanue 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBKEHUSI OT CHIIbI
HOPMAJILHOTO JaBJICHUS.

Omnpenenenuie Ko3pPuieHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU MPYKHUHBI.

OmnpeneneHrie pabOThl CUIIBI TPEHHS TIPU PABHOMEPHOM JBIKEHUH Tela
M0 TOPU3OHTAILHON MTOBEPXHOCTH.



10. Onpenenenne pabOTBl CUJBl  YINPYrOCTH MPU TMOABEME TIpy3a C
UCII0JIb30BaHUEM HEMOJIBUKHOTO U MOJABMKHOTO OJIOKOB.

11. M3y4yeHue 3aKk0Ha COXpaHEHMs DHEPTUM.

Paznen 9. Mexannueckue KoJieOaHUs U BOJIHBI.

KoneGarenpHoe nBrkeHre. OCHOBHBIE XapaKTEPUCTHKH KOJICOaHUil: Iepro,
4acTOTa, aMIUIMTyAa. MaTemMaTH4eCKUd U NPYKUHHBIA MasTHUKH. [IpeBpamienue
SHEPTHHU MPU KOJIEOATEIILHOM JABUKEHUHU.

3aryxaroumie — kosieOaHus.  BeiHyxkaeHHble — KosieOaHus.  Pe3oHanc.
Mexanndyeckue BoJiHbl. (CBOMCTBA MEXaHWUYECKMX BOJH. lIpomosibHble n
IIOIIEPEYHbIE BOJIHBL. [[MMHA BOJHBI M CKOPOCTH €€ pPacnpoOCTpPaHEHHS.
Mexannueckue BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKUE BOJIHBI.

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

Hemoncmpayuu.

1. Habmopenue kojeOaHUU TeNl MOJA JAEUCTBUEM CHWIIbI TSKECTH U CHIIBI
YIPYTOCTH.

HaOmonenue kosiebanuii rpy3a Ha HUTH U Ha IIPY>KUHE.
HaOmtoienne BbIHYK/I€HHBIX KOJICOAHUN U pe30HaHca.
PacnpocTpanenue npo10JbHBIX U TONIEPEYHBIX BOJIH (Ha MOJIENN).
HaOmtonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI.

AKyCTHYECKUI PE30HAHC.
JIaﬁopam OpHble padom vl u OnbIM bl.
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1. OmpeneneHne 4YacTOThl M MEpHOJAA KOJICOAaHWH MaTeMaTUYeCcKOro
MasiTHUKA.
2. Ompezenenue 4acToThl U epruoa KojaeOaHuil NPy KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEepUOJia KOJIeOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccrnenoBanue 3aBUCUMOCTH NIEPHO/1a KOJIeOaHUN NPYKUHHOTO MasiTHUKA
OT MaccChl rpysa.
5. IlpoBepka HE3aBHCUMOCTH TEpHOaa KoJeOaHul rpy3a, MOoJIBEIIEHHOTO K
HUTH, OT MaccChl rpysa.
6. OTIBITEI, JAEMOHCTPHUPYIOIIME 3aBUCUMOCTh IEepHUoJa  KoJieOaHui
NPY>KUHHOTO MasSTHUKA OT MacChl rpy3a U )KECTKOCTHU MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOTHOTO TaJICHUS.
Pa3gen 10. DiieKTpoMarHuTHOE 1OJI€ ¥ 3JIEKTPOMATHUTHbIEC BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJEKTpOMarHuTHele  BOJIHBI.  CBONcCTBa
JIEKTpOMAarHuTHeIX BOJH. [llkama anekTpomMarHUTHBIX BOJIH. Mcrmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBS3H.



DJleKTpoOMarHuTHas npupona csera. CKOpoCTh cBeTa. BosIHOBBIE CBOWCTBA
CBeTa.

Hemoncmpayuu.

1. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimul.

1. M3yuyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBbIO MOOMILHOTO

TenedoHa.

Pa3agen 11. CBeToBbBI€E AIBJIEHHUS.

JlyueBas MOJIeJIb CBeTa. HUctounukun  cBeTa. [IpsamonuHenHOE
pacnpocTtpaHenue ceera. 3armenust Comnua u JIynel. Otpaxenue csera. [lnockoe
3epKajo. 3aKOH OTPaKECHMSI CBETA.

[Ipenomiienne cBera. 3akoH npenomiieHus: cBera. [lomHoe BHyTpeHHee
OTpa)keHHE cBeTa. Vcmoyib30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKHUX CBETOBOJAX.

JIunza. Xopx myueit B smH3e. Onruyeckas cuctema (Qoroanmnapara,
MHKpPOCKONIa M Tejeckoma. [J1la3 Kak onTudeckas cucteMa. biIm3opyKocTe U
JNaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekrp. Omnwitel HbioroHa. CroskeHue
CIIEKTPalbHBIX IIBETOB. /[ucniepcus crera.

Hemoncmpayuu.

[IpssMonMHENHOE pacIPOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tony4yenune n3o00pakeHUi B TUIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBOI.

Xon mydelt B coOuparolieit JimHze.

XoJ ay4eu B pacCEUBAIOIICH JIMH3E.

[Tony4yenune n300pakeHUA ¢ TOMOIIBIO JINH3.

[Mpunuun nefictBust poToanmnapara, MUKpOCKOIa U TEJIECKOTIA.

10. Moemnb riasa.
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11. Paznoxenue 6enoro cBera B CIEKTP.

12. [lonmyyenue 0eoro cBeTa Mpu CJIOKEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopnuwvie padbomul u onvimbul.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTPaXKEHHUsSI CBETOBOTO Jiydya OT yrija
najeHusl.
N3ydeHne xapakTepUCTUK N300payKeHUs TIPEAMETa B IMJIOCKOM 3epKasie.
HccnenoBanne 3aBUCUMOCTH yIJla MPEIOMIICHHS CBETOBOTO JIy4ya OT yIJia
MaJCHNUs Ha TPAHUIIE «BO3TyX—CTEKIION.



[Tosryuenne n300pakeHHid ¢ TOMOIIBIO COOUPAOIICH JIMH3BI.
Omnpeneneare GOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHJIBI COOMPAIOIICH
JIMH3BI.

6. OMBITHI IO Pa3JI0KEHUIO OENIOT0 CBETa B CHEKTP.

7. ONBITHI MO BOCIHPUSTHIO IIBETA MPEAMETOB NPHU WX HAOJIOJACHUU Yepes

L[BETOBBIE (PHIILTPHI.

Pa3nen 12. KBaHnToBbI€E AIBJICHHUS.

OmneiTel Pe3epdopna u mmanerapHas mMozens atroma. Moaenb atoma bopa.
Hcnyckanne u nornouieHre cBera aroMoM. KBaHThl. JInHEWYaThie CIIEKTPBHI.

PaguoaktuBHOCTE. ANba-, Oeta- U ramma-u3inydenusi. CTpoeHre aTOMHOTO
anpa. Hykimonnas woxpems aroMHoro sapa. Mzoromsl. PannoakTuBHBIE
npespatienus. [lepuon nmomypacmnana arTOMHBIX SIAED.

SlnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsA0BOr0O U MacCOBOIO YHCEIL
OHeprust cBA3M aTOMHBIX saep. CBs3p MacChl M 3Hepruu. Peakuuu cuHTe3a u
nenenus siaep. Mctounuku sHeprun CoJiHIA U 3BE3 .

SnepHas sHepreruka. JleWcTBUS paJlMOAKTUBHBIX H3JIYyYECHUH HA KUBBIC
OpTaHU3MBI.

JHemoncmpayuu.

1. CnexkTpsl U3JIy4eHHs U MOTJIOIEHUS.

2. CHekTpbl pa3JIMYHbIX T'a30B.

3. Coektp Bogopoa.

4. Habmonenue TpekoB B kamepe BuibcoHna.

5. Pabora cuéruyrka HOHU3UPYIOIIMX U3Ty4CHHH.

6. Peructpanus usnydeHus OpUpOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnwvie padbomul u onvimbul.

1. HaGmopeHue CIUIOMIHBIX U JMHEWYATBIX CIIEKTPOB U3JTy4EHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHME DHEPTHHM YACTULBI 110 TOPMO3HOMY

nytu (1o pororpadusim).

3. V3Mepenue pagnoakTUBHOTO (oHa.

IHoBTOpPUTENBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHHO--00001IAIOIINI MOTYJb PEIHA3HAYEH JIJIsI CUCTEMATU3allu U
U 0000mEHUS TMPEIMETHOTO  COJEpP)KaHUS W OIbITa  JACATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUEHUH BCEro Kypca PU3UKH, a TaKXkKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke s 00ydarommxcs,
BBIOPABIINX 3TOT Y4EOHBIN MPEIMET.

[Ipu U3y4eHun TaHHOTO MOJYJIA P EATU3YIOTCS U CUCTEMATHU3UPYIOTCS BHJIbI
NeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ECTICUMBACTCS JOCTHKEHHUE TIPEIMETHBIX U
METANpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0O0yudeHus, QopMmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJOB MCCJIECIOBAHUS



SIBIICHUHA TPHUPOJBI U TEXHUKH, OBJIAJCHUE YMEHUSIMHU OOBICHATH (PU3UUECKUE
SBJICHUS, IPUMEHSS [OJY4YEHHbIE 3HaHMs, pellarh 3agayd, B TOM YHUCJE
KAYECTBEHHBIEC U DKCIIEPUMEHTAIbHBIE.

[IpyHIMIIANBHO AEATEIbHOCTHBIA XapaKTep AAHHOTO pa3jena peam3yercs
3a cu€T TOro, 4YTo OOy4arouMecs BBITIOJHSAIOT 3aJaHusl, B KOTOPBIX UM
IIPEIJIaracTCs:

Ha OCHOBE TIOJyYEHHBIX 3HAHWI pacno3HaBaTb U HAYYHO OOBACHATH
¢du3nyeckre sIBJICHUS B OKPY>KalOIIel NpUpoae U MOBCEAHEBHON KU3HU;

UCII0JIb30BaTh HAYYHbIE METO bl UCCIEA0BAHMS (PU3NUECKUX SBIICHUI, B TOM
YUCJIE U1 IPOBEPKU TMIIOTE3 U MTOJIYY CHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHbIE OCHOBBI HamOoOJiee BaKHBIX JTOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEP, TPAKTUYECKOT0 UCII0JIb30BAaHUS PA3JINYHBIX HCTOYHUKOB
DHEPTUM HAa OCHOBE 3aKOHA NPEBPALCHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPTUM.



INTAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBILIET'O OBPA30BAHMA

N3yuenue pu3uKu Ha ypOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHus HAIIPaBJIEHO

Ha TOCTHUKCHUC IMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paSOBaTeJ'H)HBIX

pE3yJIbTaTOB.

B pesynbrare nzydenus GpU3uKu Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHus

y oOyuarorerocst 0yayT copMHUPOBaHbI CIASAYIOIIUE JIMYHOCTHBIC PE3YJIbTAThI B
JaCTH:

1) mnaTpMOTH4YECKOT0 BOCIIUTAHMS:

— MPOSABJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHAIO POCCUMCKOMN
(pu3nyeckoi HayKH;

— HEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;
2) rpaaaHCKOr0 M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B O0CYXJACHUH OOLIECTBEHHO 3HAUMMBbIX
M ITHUYECKUX TMpoOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUN (PU3UKH;

— OCO3HAaHUE BAKHOCTU MOPAILHO--3TUYECKHUX MPHUHLHUIIOB B JIEATEIBHOCTH
YYEHOTI0;

3) 3cTeTHYEeCKOr0 BOCIIUTAHMS:

— BOCIIPUSITUE ICTETUYECKUX KaueCcTB (PU3MUECKON HAyKH: €€ rapMOHHYHOTO
MIOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHUA:

— OCO3HAaHHME LEHHOCTH (PU3MYECKOW HAYKHM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHUS TEXHOJOTHUN, BAKHEUIIEW COCTABIIIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAy4YHOW JIOOO3HATEIHPHOCTU, MHTEpPECa K HMCCIICA0BATEIbCKOM
NEeATENbHOCTH;

5) dopmupoBanuss KyJbTYPbl 3A0POBbSI H 3MOLUMOHAJBHOIO
0J1aromosyums:

— OCO3HAaHME IIEHHOCTH O0€30TmacHOro o0pa3za >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXHOCTH MpaBuUi 0€30MacHOTO TMOBEIEHUS Ha
TpPaHCIIOPTE, Ha JOPOrax, C JIEKTPUYECKUM U TEIJIOBBIM 000pYAOBaHUEM B
JOMAITHUX YCIOBUSX;

— c(opMUPOBAaHHOCTh HaBbIKa pedaekcuH, MPU3HAHHE CBOEro IpaBa Ha
OIIMOKY M TaKOTO )K€ MpaBa y IPyroro 4enoBeKa;

6) TPy10BOr0 BOCIIMTAHUSA:

— AKTMBHO€ Yy4YaCTHME€ B PEIICHUU MPAKTUYECKHX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHOW OpraHu3allid, TOpoJa, Kpas) TEXHOJOTMYECKOH U



COIIMAJIbHOM HANpaBJICHHOCTH, TPEeOYIOIIMX B TOM 4YHUCIE U (PU3UUECKUX
3HAHMI;

e — MHTEpPEC K MPAKTUYECKOMY U3YUEHUIO MPpodeccuil, CBA3aHHBIX C (PU3UKOI;

e 7)3KOJIOTNYECKOT0 BOCIUTAHUS:

e — OpHEHTAIMA Ha MpPUMEHEHWEe (PM3MUYECKHX 3HAHUM I pelleHUus 3a7ad B
obyacTH OKpPYXAIIIEH Cpeapl, TUIAHUPOBAHUS TOCTYIIKOB W OIIGHKH UX
BO3MOJKHBIX TIOCJICACTBUH JJIS1 OKPYXKAFOIIEH CPEIbI;

e — OCO3HaHME TJ00ATBHOrO XapakTepa 3KOJOTUYECKUX MpoOJieM W myTed ux
peleHus;

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

e — TOTPEOHOCTh BO B3aUMOJCHCTBUM TPHU BBHINOJHEHUU HCCIEIOBAaHUN H
NPOEKTOB (PU3MUECKON HAMPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM
APYrux,

e — TIOBBHIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPAKTUIECKYIO
IesITebHOCTD;

e — MOTPEOHOCTH B GOPMUPOBAHUH HOBBIX 3HaHUH, B TOM Yuciie GOPMYyIUPOBaTh
UJIeH, TIOHSTHSI, TUTIOTE3BI O (PU3MUECKHUX OOBEKTaX U SIBJICHUSIX;

e — OCO3HaHME IePUIUTOB COOCTBEHHBIX 3HAHUIN U KOMIICTCHTHOCTEH B 001aCTH
bu3ukwy;

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

e — CTpEMJICHUE aHAJIM3UPOBATH U BBISBISITH B3AUMOCBSI3H TPUPO/IBI, 00IIIECTBA U
HYKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (PU3UIECKUX 3HAHUN;

e — OIICHKAa CBOMX JEUCTBUM C YYETOM BIMSAHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00ATBHBIX MOCIEICTBUM.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesymbTare ocBOeHUs MporpaMmbl M0 (pH3MKEe HAa YPOBHE OCHOBHOIO
ob11ero oopaszoBanus y o0ydarorierocs 0yayT chopMUpOBaHbl MeTANIPeIMETHbIE
pe3yJIbTaThl, BKIIOYAOIIME TI03HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS,
KOMMYHHUKAaTHBHBIC  VHHBEpCAJIbHBIE  y4eOHBIC JICHCTBHS, PETYJIATHBHBIC
YHHUBEpCaIbHbIC YIeOHBIC JCHCTBUA.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHBIE NelCTBUSA

ba3oBble JJoruueckue qeMcTBUS:



BBISIBISITh M XApaKTEpPU30BaTh CYIIECTBEHHBIE IPU3HAKKM OOBEKTOB
(s1BIIEHMI);

YCTaHABJIMBATh CYIIECTBEHHBIN NPU3HAK KJIACCU(PUKALIMK, OCHOBAHMS 1JIs
000011IeHNs U CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pacCMaTpuBaeMbIX (pakTax,
JAHHBIX U HAOJIOJEHUAX, OTHOCAIIMXCS K (PU3NUECKUM SIBIICHUSIM;
BBISIBIITh NIPUYUHHO--CJICICTBEHHBIE CBSI3U NMPU U3YYEHUH (PU3HUECKUX
SIBJICHUU U MIPOLIECCOB, J€NaTh BHIBOJIbI C UCMOJIb30BAHUEM JI€TYKTUBHBIX
Y MHJYKTUBHBIX YMO3aKIIOUEHUW, BbIABUTaTh TUIIOTE3bI O B3aUMOCBA3SIX
(bU3NYECKUX BEITMYNH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pelieHuss yueOHOW (u3nueckon
3a/layu (CpaBHEHHME HECKOJBbKHUX BapMaHTOB pEILIEHUs, BbIOOp Haubojee
HNOAXOJSILIETO ¢ Y4ETOM CaMOCTOSITENIbHO BBIJEIEHHBIX KPUTEPUEB).

ba3oBbie ucciaenoBaTeIbCKHE JeMCTBUS.

UCII0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIILCKUM HHCTPYMEHT MMO3HaHU,
MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OTBIT, HECJIOKHBIT
(bU3MYECKUl HIKCHEPUMEHT, HEOOJBIIOE HCCIEA0BaHUE (PU3UUYECKOTO
SIBJICHUSI;

OIIECHMBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIyYCHHYIO B XOJI€ UCCJIEA0BAaHUS WM SKCIIEPUMEHTA,;

CaMOCTOSTENbHO (OPMYJIUPOBATHL 000OIICHHS 1 BBIBOBI TIO PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, OIIbITA, UCCIIENOBAHUS;

MPOTHO3UPOBATH BO3MOXKHOE JajbHEHIee pa3BUTHE (PUIUUECKUX
MIPOIIECCOB, a TAKKE BBIABUTATH MPEIIOJI0KEHHS 00 MX PA3BUTHUH B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

IPUMEHSTh Pa3IMYHbIE METObl, HTHCTPYMEHTHI U 3alIPOCHI IIPU OUCKE U
otOope uHGbOPMAIMK WIA JAHHBIX C Y4ETOM MPEJI0KEHHON yueOHOM
(bu3uYecKoM 3a1auu;

aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHGOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPECTABICHNUS,

CaMOCTOSITEIbHO BBIOMpaTh ONTUMabHYIO (OpMy TpencTaBICHUS
uHbOpMAIIMM W WUIIOCTPUPOBATh pEIIaeMble 33Jaud  HECJOKHBIMU
CXeMaMH, TuarpaMMaMu, UHOU rpapuKoi U MX KOMOUHAITUSIMHU.

KoMMmyHuKaTHBHBIE YHUBEpPCaJbHble y4eOHbIC 1eCTBHS:

B X0JIe 0OCYXXJIeHUsI y4eOHOTO Marepuaia, pe3yabTaroB J1abopaToOpHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI I10 CYIIECTBY 00CYXKIaeMON TEMBI U
BBICKa3bIBaTh WJCH, HAICJICHHBIC HA PEIICHHE 3a/Ja4u W IOJICPKAHNE
OaroskenaTeIbHOCTH OOIICHNS;



COIIOCTABJISITh CBOM CYXKACHHUS C CYXICHUAMH JPYTUX YYaCTHHKOB
nuanora, oOHapyXUBaTh Pa3IMuKMe U CXOJCTBO MO3UIIHIA;

BBIPXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUChbMEHHBIX TEKCTaX;
NyOJIMYHO MPECTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEIOBAHUS, IPOECKTA);

MOHMMATh U HUCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHIHOU U
UHIMBHUIYaJbHOM pabOThl MpU PELICHWH KOHKPETHOW (U3HUecKoi
npo0JIeMBl;

IPUHUMATh LIETA COBMECTHOU IEATENbHOCTH, OPraHU30BbIBATh 1EUCTBUS
no e€ JOCTMKEHHUIO: pacHpeneNsiTh pPOJIM, OOCYKIaTb MpOIECChl U
pe3yJabTaThl COBMECTHOM PabOThI, 0000111aTh MHEHUSI HECKOJIbKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YAaCTh Pa0OThI, IO0CTUTasi KAUECTBEHHOT'O Pe3yJbTaTa 1o
CBOEMY HANpAaBJICHUIO WU KOOPJAWHUPYS CBOM JEUCTBUS C APYTUMHU
YJieHaMU KOMaH/bl;

OIICHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOLMI MPOIYKT MO KPUTEPHUAM,
CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBUS.

PeryasiTuBHbIe YHUBEpPCcAJbHbIE yieOHbIE 1eiCTBUSA

Camoopranuzanus:

BBISIBISITh MPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTyalUsAX, TPEOYIOIUX
JJIs1 perieHust GU3n4eCcKuX 3HAHUM;

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

CaMOCTOSITEIbHO COCTaBIISITh AJITOPUTM PEIICHUS] PU3NUECKOU 3a7auul WIn
IUIaHA MCCJIEIOBAHUSA C YYETOM UMEIOUMXCSA PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEHN, apIryMEHTUPOBATh MPEJIaracMble BAPUAHTBI PEIICHUM;
JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

CaMOKOHTPOJIb, 3MOIIMOHAJIBHBIM HHTEJLIIEKT:

JlaBaTh aJ€KBATHYIO OLICHKY CUTyallMy U MPEAJjiararh miaH €€ U3MEHEHUS,
OOBSICHATh TPUYUHBI JOCTHXKEHHUS (HEIOCTH)KCHHS) pE3yJIbTaTOB
NeATeIbHOCTH, J1aBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JICATEILHOCTH (B TOM YHCJIE B XOJI BBIMOJHEHUS
(U3UYECKOTO HCCJCNOBAaHUS WM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOATENHCTB, M3MEHUBIIMUXCS CHTYyalldi, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYJAHOCTEH;

OLICHHUBAaTh COOTBETCTBUE PE3yJIbTaTa LIEJIA U YCIIOBUSIM;

CTaBUTh c€Os1 HA MECTO JPYroro 4ejoBeKa B XOJI€ CIIOpa WK JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHHUS U JIOTUKY JIPYTOro;



IPU3HABATH CBOE MTPABO Ha OLIMOKY NP pElICHUU GU3NUECKUX 3a/1a4 WU
B YTBEPKJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIOro.

HNPEIMETHBIE PE3YJIBTATBI

K koHiy 0Oyuenust B 7 Kj1acce peaMeTHbIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUM:

UCIIOJIb30BaTh  MOHATHS: (U3WYECKUE U  XUMHUYECKHE SIBJICHUS,
HAOJIIOJIEHUE, SKCIEPUMEHT, MOJENb, TUIOTE3d, CAUHUILBI (PU3NUECKUX
BEJIMYUH, aTOM, MOJIEKYJIA, arperatHble COCTOSIHUS BeulecTBa (TBEpIOE,
KUAKOE, Tra3000pa3HOe), MEXaHUYECKOE [BI)KEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOPHs, PaBHOACHCTBYIOIIAS
cuna, naedpopmauus  (ynpyras, — IUJIacCTHUECKas),  HEBECOMOCTb,
COOOMIAOIINECS COCY/IbI;

paszmmuarh siBiaeHusA (AudQy3us, TEIUIOBOE IBUKEHHUE YACTUI] BEUIECTBA,
pPaBHOMEPHOE  JBWKEHHE, 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 3HEPTHM) MO OMHCAHUI0 MX XapaKTEpHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOUIMX JAHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIIEHUE U3YYEHHbIX (U3MUYECKUX SBJICHUN B
OKpY>KalolleM MHUpE, B TOM YHCIEe (PUIUYECKHE SIBJICHUS B MPUPOJE:
OpUMEPBI JBWKEHUS C Pa3JMUYHBIMU CKOPOCTSIMU B KMUBOW U HEXHUBOMU
npupojie, ACHCTBUE CWIIbI TPEHUS B MPUPOAE U TEXHUKE, BIMSHHUE
arMOCc(EepHOT0 JaBJICHUS HA )KUBOW OpraHU3M, IJIaBaHUE PbIO, pbIYaru B
TeJle YelIoBeKa, MPU ATOM MEPEBOIUTH MPAKTUUECKYIO 33/1a4y B YUEOHYIO,
BBIJICISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) PU3UUYECKUX SIBJICHU;
OTHMCHIBATh U3YUECHHBIEC CBOMCTBA TNl U GU3NUECKHUE SIBJICHUS, UCTIOJb3Ys
¢bu3nYeckue BEIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEILECTBA, BpEMS,
MyTh, CKOPOCTb, CPENIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSKECTH, BEC
TeNna, CWiIa TPEeHHs, JaBlieHHe (TBEPAOTO Tena, >KUIAKOCTH, Trasa),
BBITAJIKUBAIOIIAS CUJIA, MEXaHWYecKas padoTa, MOIIHOCTb, TUIEYO CHUJIbI,
MOMEHT CHJIbI, KOA(D(GUIUEHT TOJE3HOTO JEHCTBUA MEXAHHU3MOB,
KUHETUYECKass W TMOTEHIHaIbHasl PHEPTus), MPU ONUCAHUU MPABWIHHO
TpakTOoBaTh  (U3MUECKUN CMBICI  HCMOJb3YyEeMbIX  BEIMYUH, UX
0003HAUYCHHUS W CIUHUIBI (PU3WUECKUX BEIMYHMH, HAXOIUTHh (DOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BETMUUHY C IPYTUMH BEIMYHUHAMU,
CTPOUTH TPaPUKHN U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYUH;



XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKUE SBJICHHUS M TMPOLECCHI,
UCIIOJIb3Ys MpaBUiIa CIOKEHUS CHII (BAOJIb OJTHOU MpsAMoit), 3akoH ['yka,
3akoH Ilackamns, 3akoH Apxumesa, MpaBUWJIO paBHOBECHs pbryara (0J0Ka),
«30JI0TO€ IPAaBWJIO» MEXaHWKHM, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPTUM, MpPU OSTOM J1aBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATH €70 MATEMATUYECKOE BBIPAKCHUE;

O0OBACHATH PU3NUECKHUE SIBICHUSI, TPOIIECCHI M CBOICTBA TEJI, B TOM UHCIIE
U B KOHTEKCTE CHUTyallMd NPAKTUKO-OPUEHTUPOBAHHOI'O XapakTepa:
BBISIBIISITH IPUYUHHO--CJICJICTBEHHBIE CBA3U, CTPOUTh 00BsICHEHHE U3 1—2
JIOTUYECKHUX IIaroB ¢ ONOpoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pelmar pacy€THhle 3amauu B 1—2 JEHUCTBUA, WCTIOJNb3YS 3aKOHBI U
dopMmynbl, CBs3bIBAIOLME (PU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBHSI 33]]a4 M 3aKChIBaTh KPATKOE YCJIOBUE, MOJICTABIIATh (PU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUETHl, HAXOAUTh CIIPABOUYHBIC
JlaHHbIE, HEOOXOAMMBIE J1JIs1 PEUICHUS 33/1a4, OLIEHUBATh PEATMCTUYHOCTh
NOJIy4€HHOM (PU3UUECKON BEIMUUHBI;

pacrio3HaBaTb MPOOJIEMbI, KOTOpPbIE MOHO pPEUIUTh MPU MOMOUIH
(buU3NUECKUX METOI0B, B ONTUCAHUU HCCJIEI0BAHUS BBIJIESITh IPOBEPSIEMOE
OpeanojioxkeHue  (TunoTesy),  pa3iuyaTh M UHTEPIPETUPOBATH
MOJIyYCHHBIN pe3y/ibTaT, HAXOJAUTh OIIMOKM B XOJE OIbITa, J€1aTh
BBIBOJIBI 110 €0 pE3yJIbTaTam;

OPOBOJAUTH OMNBITHI 1O HAOMIOACHUIO (PU3WYECKUX SIBJICHUWA WK
(bU3UIECKUX CBOMCTB TE: bopMyTUpOBaThH MIPOBEPSEMBIC
MPEANOJI0KEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000Py10BaHMUS,
3aMMuchIBaTh X0 ONbITa U (GOPMYIUPOBATH BHIBOIHI;

BBINIOJIHATD NPSAMBIE HM3MEPEHHsI PACCTOSIHUSA, BPEMEHH, MAacChl Tena,
00bEMa, CHJIBI U TEMIEpPATypbl C HCIOJb30BAaHUEM AaHAJOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUs NPUOOPOB C YUETOM
3aJ1aHHOM aOCOJIIOTHOM MOTPEIIHOCTU U3MEPEHUMH;

MIPOBOIUTH UCCIICOBAHNE 3aBUCUMOCTH OTHOUM (PM3UIECKON BETUIUHBI OT
JIpyrod ¢ HCIOJIb30BAHUEM IMPSAMBIX W3MEPEHHUH (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBWXKYLIETOCS Tela OT BPEMEHM [BW)KEHHS Tela, CHIIbI
TPEHUs CKOJIbKEHHS OT Beca TeJla, KadecTBa 00pabOTKH MMOBEPXHOCTEH Tel
Y HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUTOUIAIA CONMPUKOCHOBEHUS TEJ, CUJIbI
YIPYTOCTH OT YIJIMHEHUS TPYXKUHbBI, BBITAJIKUBAIOLICH CUIBI OT 00bEMa
MOTPYKEHHOW YacTH Tejla U OT ITIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIIyOUHBI, HA KOTOPYIO IOTPY>KEHO TEJNO, YCIOBUN
TUTaBaHUsl TeJl, YCJIOBUN paBHOBECHsS pbldara W OJOKOB), y4acTBOBAaTh B



IUIAHUPOBAHUM y4eOHOrO0 HCCJENOBaHMs, COOUparb YCTaHOBKY U
BBITIOJIHATh M3MEPEHHUsA, CIeNysl MPeNioKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yNbTaThl IMOJTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BUJEC
NpEeJIOKEHHbIX Ta0JuUI] U TpaduKOB, AeJaTh BBIBOJBI MO peE3yJbTaram
UCCJIeTOBaHUS;

NPOBOJIUTH KOCBEHHBbIE M3MEPEHUSI (U3NYECKUX BEIUYHMH (IJIOTHOCTH
BEIIECTBA JKUJIKOCTU M TBEPAOTO TeNa, CWJIA TPEHUS CKOJbXEHUS,
JaBJIEHME  BO31yXa, BBITAJIKUBAIOIIAs  CHia, JCHCTBYIOIIAas  Ha
HOTPY>KEHHOE B KHUIKOCTh TeNO, KOA(P(HUIMEHT MOJIE3HOTO ACHCTBUS
OPOCTBIX MEXaHU3MOB), CJEAyd MNPEAJIOKEHHON HHCTPYKIMU: TpU
BBITIOJTHEHUU H3MEPEHUil coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M
BBIYHCIISITh 3HAYE€HUE UCKOMOMW BEJIMYUHBL;

co0JII01aTh MPaBUJIa TEXHUKU 0€301aCHOCTHU ITPU padoTe ¢ 1ad0paTropHbIM
000py/I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JACUCTBUA MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChI, TEPMOMETp, JAMHAMOMETP, COOOIIAIOIIMECS COCYIbI, OapoMerp,
pBIuar, MOBMKHBINA U HETIOJBUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTh;
XapakTepu30BaTh MPUHIMUIBI  JEHCTBUS M3YYEHHBIX NOPHOOPOB U
TEXHUYECKHX YCTPOMCTB C OMOPOW HA WX OMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKYA, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN TIpecc,
MaHOMETP, BBICOTOMED, TOPIITHEBOM HACOC, APEOMET) ), UCTIONIb3YS 3HAHHUS
O CBOMCTBAxX (PM3MUYECKUX SBJICHUN U HEOOXOAUMbIC (PU3NUECKHUE 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 3JI0POBbS U COOIIOACHUS
HOPM 9KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIECH CPeJIe;

OCYILIECTBIATh OTOOpP MCTOUYHMKOB wuHpopmamu B HWHTepHere B
COOTBETCTBUU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCSI
3HAHUH W TyTéM CpaBHEHUS pAa3JIMYHBIX HWCTOYHUKOB BBIICISATH
UHPOPMAITUIO, KOTOpasl SBJSICTCS TPOTUBOPEUYMBON WM MOXKET OBITH
HEJIOCTOBEPHOMU;

WCII0JIb30BaTh IPH BHITIOJHEHUHU YIEOHBIX 3a/JaHU HAYYHO--TIOMYJISIPHYIO
auTeparypy (U3MUECKOTO COJIEpKaHWs, CIPABOYHBIE MaTepHualbl,
pecypchl cetr MIHTepHET, BiIageTh MpuéMaMy KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUN U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOPMAITUN (PU3UIECKOTO COJIEPIKAHUS, B TOM



yycie MyOJMYHO JAeNaTh KpaTKhe COOOIIEHHsS O pe3yibTaraX MPOEKTOB
WIM y4eOHBIX HCCIEOBaHUIM, NpH 3TOM TPaMOTHO HCIIOJIb30BaTh
U3YUYEHHBIM TMOHATUHHBIM anmapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYIUICHHE IIPE3EHTALUEN;

IPU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN PaCHpENeNsaTh
00s13aHHOCTH B TpYyNNE B COOTBETCTBUM C IOCTABJICHHBIMHM 3aJlayamH,
CJICIWTHh 3a BBIIIOJHCHHEM IUIAHA JEHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBI  BKJaJ B  JIEATEIbHOCTh  [PYyHINbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKArOLHX.

K xoHIy 00yuenus B 8 kiiacce rmpenMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHIA:

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, BHYTPECHHSS SHEPrUs, TEIUIOBOW JBUIaTelb,
AJIEMEHTAPHBIN JIEKTPUYECKUM 3apSJl, HNEKTPUIECKOE M10JI€, TPOBOIHUKU
Y TUDJIEKTPUKHU, TOCTOSIHHBIN JJIEKTPUUECKUN TOK, MArHUTHOE T10JIE;
paziuuarh siBJieHUs (TEIUIOBOE pacIMpeHUe W C)KaTue, Teruionepesaaya,
TEIUIOBOE PAaBHOBECHUE, CMAYUBAHUE, KAIWIUISIPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIIUs, IUIABJICHUE, KpUCTaUM3anus (OTBEpAEBaHUE), KHUIICHHE,
TeIJIonepeaaya (TETIOMpPOBOTHOCTD, KOHBEKIIHYS, U3JTy4YCHHE),
ANIEKTpU3alMs TEJl, B3aUMOJIEHCTBUE 3aPsII0B, IEUCTBUS SJIEKTPUIECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHUE, B3aUMOJCHUCTBUE MArHUTOB, JICUCTBUE
MarHUTHOTO MOJI Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAS WHTYKIINS )
[0 OIMCAHUID HX XapakTEPHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UIECKOE SIBJICHUE;

pacro3HaBaTh TMPOSBJICHUE W3YYCHHBIX (PU3MUECKUX SIBJICHUN B
OKpY)XaloIlleM MHpE, B TOM 4HUCJEe (Pu3nueckue SBICHUS B TPUPOJE:
MMOBEPXHOCTHOE HATSHKCHUE W KalWUISIPHBIE SIBJIEHUS B MPHUPOJE,
KpUCTAUIbl B mpupoje, uziyueHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3zoBaHKe POCHI, TYyMaHa, MHEes, CHEra, dJICKTPUIECKUE
SABJCHUSI B aTMocdepe, dICKTPUIECTBO KUBBIX OPTAaHM3MOB, MAarHUTHOE
nosie 3emid, Apeid MOM0COB, POJb MArHUTHOTO TOJIS JJIS KU3HU HA
3emJie, MOJIAPHOE CUSIHUE, TIPU ATOM MEPEBOJUTh MPAKTUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJICTSTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBJICHUM;

OTIMCHIBATh M3YYCHHBIC CBOMCTBA T M (PU3UIECKUE SIBJICHUS, UCTIONIb3YS
(bu3UYeCKUe BEMIMHBI (TeMIIepaTypa, BHYTPEHHSS YHEPTHS, KOJTUIECTBO
TEIUIOTHI, VYAEIbHAS TEIUIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIOTA



IUIaBJIEHUsI, YJAENbHAs TEIUIOTa NapooOpa3oBaHus, yJelbHas TEIJIoTa
CrOpaHusi TOIUIMBA, KO3()PUIMEHT TOJE3HOTO MAEUCTBUSA TEIUIOBOU
MallMHbl, OTHOCUTENIbHAS BIIAXHOCTh BO3JYyXa, SJIEKTPUUYECKHUH 3aps,
CHJIAa TOKa, JJIEKTPUYECKOE HANPSIKEHHE, CONMPOTUBIICHUE IPOBOJIHHKA,
YVIEIbHOE  CONPOTHBJIEHUME  BeHlecTBa, paboTa W MOIIHOCTH
AIIEKTPUYECKOTO0  TOKA), MpPU ONUCAHUU NPaBWIBHO  TPaKTOBAaTh
bu3nyecKuil CMBICI UCIIOIb3YEMbIX BEIMYUH, 0003HAUCHUS U €AMHULIBI
du3nyecKuX BEIUMYMH, HAXOAUTHh (OPMYIbI, CBA3BIBAIONIME JAHHYIO
¢u3nYeCKyl0 BEIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH TI'pauKH
U3YYEHHBIX 3aBUCUMOCTEN (PU3UIECKUX BEJIMYNH;

XapakTepU30BaTh CBOICTBA TeJ, (PU3UUECKUE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO --KHHETUYECKOM TEOpUH
CTPOEHHMSI BEIIECTBA, MPHUHIIMII CYNEPHO3ULINU MOJIeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH Oma JJisl ydyacTKa LI, 3aK0H
Jlxoyna—JleHnia, 3aKOH COXpAaHEHUs OJHEPruM, NOpU OSTOM JaBaThb
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTEMATUYECKOE
BBIPA)KCHUE;

OOBSICHATH (DPU3UUECKUE MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CUTyalil MPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BhISBISATh
NPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH 00bSICHEHHE U3 1—2 TIOTHUECKUX
1aroB ¢ Omnopod Ha 1—2 M3y4eHHbIX CBOWCTBA (PM3UUECKUX SIBJICHUIA,
bu3NUEeCKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THble 3a7aud B 2—3 JEHCTBUS, HUCIOJIb3YS 3aKOHBI U
dbopMyIbI, CBS3BIBAIONIME (PU3MUECKUE BEJMYMHBI: HA OCHOBE aHAIM3a
YCJIOBHSI 3aJa4d 3alHiChiBaThb KPATKOE YCJOBHUE, BBISBISATh HEIOCTATOK
JNaHHBIX JJI1  pEIIeHWs 3aJayd, BbIOUpaTh 3aKOHBI U (OPMYJIbI,
HEOoOXoAUMBIE NIl €€ peIlIeHUs, MPOBOJIUTh Pacu€Tbl U CPaBHUBATh
MOJIy4€HHOE 3HaYEHUE (PU3NUECKOM BEIMYMHBI C U3BECTHBIMU JIaHHBIMU;
pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU TMOMOIIU
bu3nuecKux METO/J0B, UCHOJIb3YsS OMUCAHUE UCCIIECAOBAHUS, BBIJEIITH
IpoBEpsieMOE TPEANOJOKEHNE, OIEHUBATh NPABWIBHOCTh MOPSIKA
NPOBEACHUSI UCCIICIOBAHMUS, JI€TIaTh BBIBOIBI,

OPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3WYECKUX SIBICHUW WK
bu3nUecKuX CBOMCTB Tel (KamWUIIpHbIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT ero 00bnéma, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHus MPHU M3TYYEHUH OT IBETa H3Iydarouiel (MOTJIOLIAOIIeH )
MOBEPXHOCTH, CKOPOCTh UCIAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTH U
IUIOMAAA €€ TOBEPXHOCTH, JJICKTPHU3AMSA TEI H B3aUMOJCUCTBUE
AIIEKTPUYECKUX 3aps0B, B3aUMOJICHCTBUE TMOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allMsl MAarHUTHBIX II0JIEM ITOCTOSIHHBIX MArHUTOB, JEUCTBUS
MAarHuTHOTO IIOJIS1 HAa NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA DIJIEKTPOJBUTATENs] TOCTOSHHOTO TOKa): (HOpMyIUpOBaThH
pOBepsEMbIE MPEANOJIOKEHHSI, COOUpPaTh YCTAaHOBKY U3 MPEIAJIOKEHHOTO
000pyI0BaHUs, OMKUCHIBATH X0/ OTIBITA U (POPMYIUPOBATH BBIBOBL;
BBINIOJIHATG ~ NPSIMBIE  HU3MEPEHHs  TEMIIEPaTypbl, OTHOCHUTEIBHOMU
BII&XKHOCTH BO3JlyXa, CWIbl TOKA4, HAIPsHKEHUS C HCIOJIb30BAaHUEM
AHAJIOTOBBIX MPUOOPOB U JaTYMKOB (PU3UYECKUX BEJIUYMH, CPAaBHUBATbH
pe3yNbTaThl U3MEPEHUI C YUETOM 3aJlaHHOM a0COJIFOTHON MOTPEIIHOCTH;
IPOBOJUTH UCCIIETOBAHHUE 3aBUCUMOCTH OJTHOM (PU3UUECKON BETMUMHBI OT
Jpyrol ¢ HCHOJIb30BAHMEM MPSIMBIX HM3MEPEHUN (3aBUCUMOCTH
COINPOTHUBIICHUS NPOBOJHHMKA OT €r0 JJIMHBI, IUIOIIAAU MONEPEYHOrO
CEUYEHUS U YAEIBHOTO CONPOTUBJICHUS BELIECTBA POBOJHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 MNPOBOJHHUK, OT HANpsDKEHUsS Ha NPOBOJHHUKE,
UCCJIEIOBAHUE IOCJIEAOBATEIBHOTO W IAPAJUIEIbBHOTO  COCIMHEHMM
IPOBOJHUKOB): IUJIAHUPOBATh HCCIEAOBAaHUE, COOMpATh YCTAHOBKY U
BBIMIOJIHATh M3MEPEHUS, Clenysl MPEJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJyYEHHOW 3aBUCHMOCTH B BHUJE TaOIULl U TrpaduKoB,
JIeNaTh BBIBOJIBI 10 PE3YyJIbTaTaM UCCJIECA0BAHMS;

NPOBOJAUTh KOCBEHHBIE H3MEPEHMsS] (PU3NUECKUX BEIUYUH (yIerabHas
TEMIOEMKOCTh  BEILECTBA, COMNPOTUBIIEHUE MPOBOJHUKA, paboTa H
MOUIHOCTh 3JIEKTPUYECKOT0 TOKA): IUIAHUPOBAaTh U3MEPEHHUs, COOUpATh
DKCIIEPUMEHTAIILHYIO YCTaHOBKY, CJENYsl NPEIJIOKEHHON UHCTPYKIUH, U
BBIYHCIIATh 3HAYEHUE BEINYHHBIL;

c00JIr01aTh NPaBUIJIa TEXHUKU 0€3011ac HOCTH TP padoTe ¢ 1a00paTopHbIM
000py1I0BaHUEM;

XapakTepU30BaTh MPUHUMUIBL JEUCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOMl Ha WX ONMUCaHUs (B TOM 4YHCIE:
cUCTEeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOuHa, amIepMeTp,
BOJIbTMETP, CYETYUK AJIEKTPUUYECKON 3HEPTHUH, SJIEKTPOOCBETUTEIbHBIE
npuOOpPbI, HAarpeBaTeNbHbIE AEKTPOTPHUOOPHI (IPUMEPHI), SJIEKTPUUECKHUE
PEIOXPAHUTENH, IICKTPOMArHUT, 3JICKTPOIBUTATENb TTOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMUSI O CBOMCTBaX (PU3MYECKUX SIBICHUM M HEOOXOIHMbIE
buznueckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIbLHbBIE
npuboOpsl MO CXeMaM M CXEMaTHYHbIM PHUCYHKaM  (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, JABUTATEIIb BHYTPEHHETO
CTOpaHusi, JIEKTPOCKOI, PEOCTar), COCTABIATh CXEMbl SJIEKTPUUECKHUX



Hernel ¢ Mocae0BaTeNbHbIM U MapauieIbHBIM COCAMHEHUEM DIIEMEHTOB,
paznuyasi ycJIOBHbIE 0003HAUCHHUS SJIEMEHTOB AJIEKTPUUECKHX IeTiei;
OPUBOJNUTH  TpPHUMEpPHl  (HAXOAUTh HMHPOPMAIMIO O  MPUMEpPax)
NPAKTUYECKOTO MCMOJb30BaHUS (DU3MUECKUX 3HAHWK B MOBCEIHEBHOM
KHU3HU 17151 oOecrieueHus: 6€e30MacHOCTH MPU 00palleHnu ¢ mprudopamu u
TEXHUYECKUMH YCTPOMCTBAMM, COXPAHEHUS 30POBbS M COOIIOIECHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH CPee;

OCYHIECTBIISITh TOHWCK HH(popManmu (U3UYECKOTO COJEpKaHUS B
WNuTepHere, Ha OCHOBE UMEIOIIMXCS 3HAaHUUM W IIyTEM CPAaBHEHHUS
JOTIOJHUTENbHBIX ~ HUCTOYHUKOB  BBIIEIATh HHGOpPMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYHBOM UM MOXKET OBITh HEOCTOBEPHO;
UCII0JIb30BaTh MPH BHITIOJHEHUU YUEOHBIX 3a/JaHUI HAYYHO --TIOMYJISIPHYIO
auTeparypy (U3MUYECKOro COJEpKaHWs, CIPaBOYHBIE MaTepHualbl,
pecypchl cetu MHTepHer, Biagerh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUN U3 OJHON 3HAKOBOUW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC MHCHMEHHBIE M KPaTKHE YCTHBIE COOOIICHMUS,
000011as MHPOPMAIUI0O W3 HECKOJbKMX HWCTOYHHKOB (PU3UYECKOTO
COJCpXKAHUSA, B TOM YHUCJIE MYOJIUYHO TPENCTABISATh PE3YIbTAThI
NPOEKTHOM I HUCCIIEIOBATENILCKOM JACATEIbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATUUHBIA amnmapar Kypca (QH3UKH,
COTIPOBOK/IATh BBICTYIUICHHUE TIPE3EHTAIINECH;

OpY  BBITIOJIHEHUN Y4Y€OHBIX TMPOEKTOB M HCCICAOBAaHMN (DU3MUECKHX
NPOIIECCOB pacupeneNsiTh OO0S3aHHOCTH B TPYNIE B COOTBETCTBUH C
MIOCTABJICHHBIMU 3aJ1a4aMH, CJICUTh 3a BBITIOJIHEHUEM IUIaHA JICUCTBUN U
KOPPEKTUPOBaTh €ro, ajeKBaTHO OLIEHWBATh COOCTBEHHBIH BKJIAJ] B
JEeSITeIHHOCTh IPYIIIBI, BRICTPABATh KOMMYHHKATHUBHOE B3aMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTh pa3pemarb KOH(PIUKTHI.

K konity oOyuenust B 9 Kjacce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C(OOPMUPOBAHHOCTH Y OOYJAIOIIUXCST YMEHHI:

UCIOJIb30BaTh IOHATHSA: CHUCTEMA OTCUETa, MaTepHalibHas TOYKa,
TPaeKTOpHUs, OTHOCUTEIHbHOCTh MEXaHUYECKOTO ABMXKEHHUS, nedopMarus
(ynpyrasi, TulacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE YCKOpEHUE,
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, OJM30PYKOCTh U 1aJIbHO30PKOCTh,
CIEKTPbI UCITyCKaHUs U MOTJIOUIeHus, albda-, OeTa- U raMMa-U3JIy4eHus,
W30TOIBI, SIIEPHAST SHEPTETHKA,;



paszimuarh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSMOJMHEHHOE IBWXKEHHUE, CBOOOIHOE
NaJICHUE TeJ, PABHOMEPHOE JABMKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJl, PEAKTUBHOE JBMKECHUE, KOJEOATEIIbHOE JBMKEHUE (3aTyXarollue U
BBIHYK/ICHHbIE KOJIeOaHHsI), pE30HAHC, BOJHOBOE JBMKEHUE, OTPAKCHHE
3ByKa, MPSAMOJIMHEIHOE paclpOCTPAHEHUE, OTPAKEHUE WU NPETOMIICHUE
CBETA, [TIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JI0KEHUE OEIOro CBETa B
CIIEKTp M CJIOKEHHE CHEKTPAJbHBIX IBETOB, JHUCIEPCHs CBETA,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEHNYATOIO CIIEKTpa
U3JTyY€HUs ) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTb NPOSIBJICHHE M3YYEHHbIX (U3UUECKUX SIBJIICHUM B
OKpYy’KarouieM Mupe (B TOM 4Yucie (U3UYecCKue SIBJICHHUS B IMPUPOJE:
NPWIMBbI U OTJIUBBI, IBHKEHUE TU1aHeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE
JBWKEHUE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3EMIJIETPSICEHUE, CEUCMHUYECKHUE BOJHBI, IyHaMH, 53XO0, IBETa TeJ,
ONTUYECKHUE SBJICHUS B MPUPOJE, OMOJIOTHYECKOE AECHCTBUE BUIUMOTO,
yIbTPapHUOJIETOBOTO W PEHTTCHOBCKOTO M3JyYEHUH, €CTECTBEHHBIN
paANOaKTUBHBIM (DOH, KOCMHUYECKUE JIyud, PaAUOAKTUBHOE H3IIy4EHUE
OPUPOJHBIX MUHEpPAJIOB, JEHUCTBHE pPaJUOAKTUBHBIX U3JIyYEHUN Ha
OpraHu3M YeNIOBEKa), MPHU 3TOM MEPEBOJUTHh MPAKTUYECKYIO 3ajady B
yueOHY10, BBIJECIATH CYIIECTBEHHBbIE CBOWCTBA (MPU3HAKH) (PU3HUECKUX
SIBJICHUM;

OTHCHIBATh U3yUEHHBIE CBOICTBA TeN U (U3UUECKHUE SIBJICHUS, UCTIONb3YS
¢u3nueckue BEIMYMHBI (CpEIHSAs] U MTHOBEHHas CKOPOCTh Tela Mpu
HEpPAaBHOMEPHOM JIBIDKEHUH, YCKOPEHHE, MEpEeMEIlEHHUE, MyTh, YrioBas
CKOpPOCTb, CHJIA TPEHMsI, CWJIAa YIPYTOCTH, CWJIa TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TMajeHHsl, BEC Tela, HUMIYJIbC Tela, HUMIYJIbC CHIIBI,
MexaHudeckas padoTa W MOIIHOCTh, MOTCHUHMAIbHAs SHEPTHs Tela,
MNOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUsS CKATOU
NPYXUHBI, KUHETUYECKas DHEPrus, TIOJHas MEXaHW4YecKas HHEprus,
NEepHO/I U YacTOTa KoJieOaHUM, JTMHA BOJHBI, TPOMKOCTh 3BYKa U BHICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesb MPEIOMIICHUS CPEJibl), P ONMHUCAHUU
NPaBWIbHO TPaKTOBaTh (PU3MYECKHUM CMBICI HCTOJB3YEMbIX BEIMYUH,
0003HaYeHUs] U €IMHULBI (U3UUYECKUX BEIUYHUH, HAXOAUTh (DOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PM3UUECKYIO BEMUMHY C JIPYTUMH BEJIMYHUHAMU,
CTPOUTH I'pa(UKH U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEJIMUMH;
XapakTepu30BaTh CBOMCTBA TelN, (PU3UUECKHE SBJICHUS M TPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHMsI dHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHUS,



OPUHIUN CYHEPIO3ULIUN CWI, NPUHUUI OTHOCHUTENbHOCTH [ amunes,
3aKkoHbl HpIOTOHA, 3aKOH COXpaHEHHs HUMILYJIbCA, 3aKOHbI OTPAKEHUS U
NPEIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsII0BOTO U MaCCOBOTO YHCEI
Opy SACPHBIX PEAKIUsIX, MPU 3TOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMATUYECKOE BBIPAXKEHNUE;

OOBSICHATH (PU3UUECKHE MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CUTyalllui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATh
OPUYUHHO--CJICJICTBEHHBIE CBSI3M, CTPOUTh OOBsICHEHHWE U3 2-3
JOTUYECKHUX IIaroB C OMOPOi Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3MUECKUX
SIBIICHUH, (PU3MUECKHUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiarb pacu€rHple 3ana4yu  (OMUparomMecss Ha cucTeMy wu3 2-3
YPaBHEHHUI), UCTOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (PUIUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJM3a YCJIOBUSA 3aJauM 3allMChIBATH KPATKOE
YCJIOBHE, BBISIBJSITh HEAOCTAIOUIME UM M30BITOYHBIE JAaHHBIE, BEIOMpPATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JJIsl PEILIEHUs], IPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IOJYYEHHOTO 3HAueHus (U3NUECKOU
BEJIMYUHBL;

pacrio3HaBaTb MPOOJIEMbI, KOTOpPbIE MOHO pPEUIUTh MPU MOMOUIH
(GuU3NUECKUX METOJ0B, UCHOJIb3Ysl ONUCAHUE HCCIEAOBAaHUS, BBIIEIAThH
NpOBEpSiEMOE NPEANOJOKEHNUE, OLEHUBATh NPABWIBHOCTh MOPSIKA
NPOBEACHUSI UCCIIEIOBAHMs, JIeJaTh BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OTIBITOB;

OPOBOJAUTH OMNBITHI 1O HAOMIOACHUIO (PU3WYECKUX SIBJICHUWA WK
busnueckux CBOMCTB Tel (M3ydyeHue BToporo 3akoHa HbioToHa, 3akoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTH IEpUoAa KOJEOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a U *KECTKOCTU MPYKUHBI U HE3ABUCUMOCTh OT
aMIUTUTYbl MAJIBIX KOJI€OaHUH, MPSMOJIMHEHHOE pacCIpOCTPAaHEHUE CBETA,
pazyioxkeHre 0erIoro cBeTa B CHEKTP, U3yYEHUE CBOMCTB M300paXeHUs B
IUIOCKOM 3€pKajie ¥ CBOMCTB M300paXeHus NpenMera B coOuparouien
JWH3€e, HAOJIOJEHUE CIUIONIHBIX U JIMHEWYaThIX CHEKTPOB HU3IIy4EHUs):
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
o0OpyAOBaHUs, ONHUCHIBaTH XOJ OMNBITA M €ro  Pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

IPOBOJUTH MPHU HEOOXOJUMOCTHU CEPUIO MPAMBIX U3MEPEHUH, OTIpeIesis
CpelHee 3HAYEHUE HU3MepsieMoll BenMuyuHbl ((POKyCHOE paccTosiHHe
cobuparoniei JMH3bI), OOOCHOBBIBaTh BBIOOpP cIoco0a H3MEpEHUs
(M3MEpHUTETHLHOTO TIPHUOOPA);

NPOBOJUTH HCCJEAOBAHNWE 3aBUCUMOCTEH (U3UYECKUX BEIWYUH C
UCIIOJIb30BaHUEM NPSIMBIX H3MEpPEHUM (3aBHCUMOCThH MyTH OT BPEMEHU



Opy PaBHOYCKOPEHHOM JBIKEHUU O€3 HayalbHOW CKOPOCTH, MEpHoja
KOJIe0aHUH MaTeMaTUYEeCKOTO MAasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHHs CBETa OT yria MaJeHus W yrjia MpeloMIICHHS OT yria
najieHus1): IUIAHUPOBaTh HCCJEJOBaHUE, CaMOCTOSITENIbHO COOHpaTh
YCTaHOBKY, (UKCHUpOBaTh pPe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTHU
(u3NUECKUX BEIMYUH B BUAEC TAOIUL U rpaduKoB, JI€1aTh BBIBOJBI IO
pe3yJbTaraM UCCIeI0BaHMS;

NPOBOJIUTH KOCBEHHBIE H3MEPEHUS (U3MUECKUX BEIMYUH (CpemaHss
CKOPOCTh M YCKOpPEHHE Tela IMpU PABHOYCKOPEHHOM JBWKCHUH,
YCKOpEHHE CBOOOIHOTO MaAeHUs, >KECTKOCTh MPYKUHBI, KOdD UIIUEHT
TPEHUSI CKOJIbXKEHUS, MEXaHudeckas paboTa W MOIIHOCTh, YacTOTa U
nepuoj; KoyiebaHuiW MaTeMaTHYeCKOro W MPY>XUHHOTO MAasTHUKOB,
ONTUYECKas Cuja CcoOMparolieldl JMH3bL, pPaJUOaKTUBHBIA  (DOH):
IUIAHUPOBATh U3MEPEHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIEAYS MPENIOKEHHOW HHCTPYKIIUH, BBIYUCIISTh
3HAYEHHE BEJIMUUHBI U aHATU3UPOBATH OJIyYEHHBIE PE3YJIbTAThl C YUETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;

co0JII01aTh MPaBUJIa TEXHUKU 0€30TaCHOCTHU IIPU pabOoTeE C IaOOPaTOPHBIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKM M3YYEHHBIX (DU3MUECKHX MO/IeNei:
MaTtepuaibHas TO4YKa, a0COJIOTHO TBEPJIOE TENO, TOYEUHBIM MCTOUYHHUK
CBETa, JIyd, TOHKas JIMH3a, I[UIAHETapHas MOJENb aroMa, HYKJIOHHAas
MOJI€NIb ATOMHOTO SIApa;

XapaKTepu30BaTh TNPHUHIMUIBLI  JEHCTBUS M3YYEHHBIX NPHOOPOB U
TEXHUYECKHX YCTPOWCTB C OMOPOW HA WX OMHUCAHUS (B TOM YHCIIE:
CIIUIOMETp, JATYUKU TOJIOKEHHS, PACCTOSIHUSI U YCKOPEHUS, PaKera,
9XO0JIOT, OYKH, TMEPUCKOIN, QoToamnmnapar, ONTHUYECKHE CBETOBOJBI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BunbcoHa), UCHOIb3ys 3HaHUS O
CBOMCTBax (U3WYECKUX SBJIICHUH W HEOOXOoAuUMble (U3UIECKHEC
3aKOHOMEPHOCTH;

UCII0JIb30BaTh CXEMbI i CXEMaTHYHbIC PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUECKHX IMPOIECCOB
NpYU PEIICHUH Y4eOHO--TIPAKTUYECKUX 33]a4, ONTHYECKHE CXEMBI IS
MOCTPOECHUS N300paXKEHHUM B TNIOCKOM 3€pKajie U COOMPAIOIIEH JTMH3E;
NPUBOJNUTh  TPUMEPHl  (HAXOIWUTh HMHPOPMAIMIO O  MPUMEPaX)
NPAKTUIECKOTO HCIOJh30BaHUs (DU3MUECKHX 3HAHWK B IMOBCEIHEBHOM
JKU3HU U1 o0ecriedeHns 0€30MacHOCTH MPH 0OpaIleH!uH ¢ MpruOopaMu 1
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3J0POBBS M COOIIOICHUS
HOPM IKOJIOTHYECKOTO TTOBEACHHS B OKPYXKAIOILIEH Cpere;



OCYIIECTBIISITH TNOHWCK HH(popMarmu (U3UYECKOTO COJEpKaHUS B
HurtepHeTe, caMOCTOATENHEHO (POPMYIUPYS TOUCKOBBIH 3a1pOC, HAXOIUTh
MYTH OTPEIeTIeHUs] JOCTOBEPHOCTHU MOJYyYEeHHON HH(POPMAIIUN HA OCHOBE
MMEIOLMXCS 3HAaHUU U TOTOJHUTEIbHBIX HCTOYHUKOB;

UCII0JIb30BaTh IPH BBITIOJIHEHNN YU4E€OHBIX 3a/IaHUN HAYYHO--TIOMYJISPHYIO
auteparypy (U3UYECKOrOo COJEpXkaHHs, CIPaBOYHbIE MaTepHUallbl,
pecypcsl cetu MHTepHeT, B1ageTh NpuéMaMy KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMAUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTIYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
UHPOpMAIIUM U3 HECKOJIbKMX HCTOYHUKOB (PU3UUECKOTO COJIepIKaHus,
nyOJMYHO NPECTABIATH PE3YIbTATHI IPOEKTHON UIIM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TMPU OSTOM TIPaMOTHO MCIOJb30BaTb H3YYEHHBIN
NOHATUIHBIM anmapar MU3y4aeMoro paszjena (pU3MKh U COMPOBOXKIATh
BBICTYIUICHHE TNpEe3eHTalMed ¢ Yy4E€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieioB U TeM (¢ poBbIe)
Kontpoabnubie | IlpakTnueckue
n/n NPOrpaMMBbI Bcero o0pa3oBarTeJbHbBIE
padoThI padoThl
pecypchbl

Paznen 1. ®usuka v €€ posib B NO3HAHUM OKPYKAKOLIET0 MUPA

1.1 dusuka - HayKa 0 IPUPOIE 2 bubnmoreka [IOK
' K PHpOA https://m.edso0o.ru/7f416194
bubnmoreka [IOK
e R 2 ! https://m.edso0.ru/7f416194
. bubmuoreka IIOK
1.3 EcTecTBeHHOHAYYHBI METOJI TO3HAHUS 2 1 ttoom.odsoo.ru/ 741614
Hroro mo pazneny 6

Pazneu 2. [lepBoHaya/ibHble CBe/JIeHUS O CTPOCHUH BelleCTBA

2.1 Ctpoenue BemecTa 1 bubmorexa HOK
' p 1 https://m.edso00.ru/7f416194
59 JIBr>KeHUE U B3aUMOICMCTBUE YACTUI] 9 1 bubnmoreka [IOK
' BEIeCTBA https://m.edso0.ru/7f416194
Bu6nuoreka [JOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 https2/m.edsoo.ru/7§416194
Hroro no pazneny 5
Pa3nea 3. /IBukeHUe M B3ZauMo/ielicTBHeE TeJl
3.1 MexaHnuueckoe JIBUKEHUE 3 bubmorexa TIOK

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

3.2 WNuepnus, macca, IJI0THOCTD 4 1 bu6nmmoreka [IOK



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

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

bu6nuoreka [JOK

33 Cuna. Bt onn 14 2 https://m.edso0.ru/7f416194
Htoro no pazneny 21
Paznen 4. /laBjieHue TBE pabIX TeJ, )KUIAKOCTE | ¥ ra3oB
41 Hasnenue. [lepenava naBneHus TBEPAbIMU 3 bubmuoreka [IOK
' TeJIaMH, JXKUJIKOCTSIMU M ra3aMH https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.2 Hlasenne xucoctn S https://m.edso0.ru/7f416194
Bu6nuoreka [JOK
4.3 ATMOCGepHOE N1aBeHIe 6 https://m.edso0.ru/7f416194
44 JleiicTBUE )KUJKOCTH U Ta3a Ha MOTPYKEHHOE ; 3 bubmuoreka IIOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3neu 5. Pabora u MmouHoCTh. JHEprus
bub6nmmoreka [IOK
51 Pabora n monmocTs 3 1 https://m.edso0.ru/7f416194
Bu6nunoreka [IOK
52 Tpoctbie MeXaHHIMEI > ! https://m.eds00.ru/7f416194
bu6nuoreka [JOK
53 Mexanutieckas sHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIHIEE KOJIMYECTBO YACOB I1O I[TPOIT'PAMME 68 12



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

8 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieJioB H TeM uug poBbie
Ne ni/m P Konrpoabnbie | Ipakruueckue (mpp )
MpOrpaMMbI Bcero o0pa3oBaTeJbHbIEe
padoThI padoThI
pecypcesbl
Paznen 1. TermuioBble siBJIeHUSI
. bu6mmotexka [IOK
11 CTpoenue 1 CBOHCTBA BEIIECTBA ! https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 Tenossie mpouecce! 21 1 ° https://m.edsoo.ru/7f4181ce
Hrtoro 1o pazuery 28
Paznen 2. djekrpuyeckne 1 MArHUTHbBIE sIBJIE HUSI
51 DJeKTpUYecKre 3apsiibl. 3apsHKEHHbBIE Tela 7 1 bubmuoreka [IOK
' U UX B3aUMOJIEUCTBHE https://m.edsoo.ru/7f4181ce
. . bubmmoteka [IOK
2.2 [TocTOSsIHHBIM 2NTEKTPUUECKUI TOK 20 1 7 https-//m.edsoo.ru/7f4181ce
bu6mnoreka [IOK
23 Marmiribe SBIeH s 6 L 15 https://m.edsoo.ru/7f4181ce
bu6anoreka [JOK
24 DTIEKTPOMATHHTHEA HHAYKUAS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieJioB H TeM uug poBbie
Ne ni/m P Konrpoabnsie | Ipakruueckue (mpp )
NPOrpaMMbl Bcero o0pa3oBaTeJbHbIEe
padoThI padoThI
pecypcebl
Paznen 1. Mexanu4eckue siBJIe HUsI
11 Mexanndeckoe IBUIKCHHUE M CITOCOOBI €r0 10 1 bubnuoreka [IOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
. bubnmmoreka [IOK
12 BiaumopieiCTBHe Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6aunoreka [JOK
13 3aKOHpI COXpaneHHs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexanuueckue KoJe0aHUs U BOJTHbBI
bubmmoteka [IOK
2.1 Mexanprecxue Koneoanus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mnoreka [IOK
2.2 M . 1
CXAHHMHECKHE BOMHEI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3neut 3. Djie KTPOMArHMTHOE MOJIE€ M 3JIeKTPOMATHUTHbIE BOJIHbBI
DJIEKTPOMAarHUTHOE TTOJIE U bubnmnorexa [IOK
3.1 6 2 .
AJICKTPOMArHUTHBIE BOTHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o paznery 6
Pa3nea 4. CBeToBbBIC ABJICHUSA
4.1 3aKoHBI paCIPOCTPAaHCHHUS CBETA 6 2 bubmuorexa [IOK



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

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

bu6aunoreka [JOK
4.2 JIMH3BI 1 ONTHYECKHE TTPUOOPHI 6 3 https/m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Pasnosxenue 6enoro cBera B CIIEKTP 3 2 https/m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen S. KBaHnToBbIe siBJIeHUSI
bub6manoreka [IOK
5.1 Hcnyckanue u MoOTIoNeHNE CBETa aTOMOM 4 1 https:/m.edsoo.ru/7f41a4a6
bu6aunoreka [JOK
52 CTpociHe aTOMHOTO 51pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
5.3 S nepHble peakunuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paszneu 6. [loBTopuTeIbHO-0000IIAIOIIMIT MOTYJIb
[ToBTOpeHue U 0000IIEHUE CONEPKAHMS bubmuotexa LIOK
6.1 9 2
Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHHOYPOYHOE INTAHUPOBAHHUE
7 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

JlaTa
U3y4YeHHUS

DJIeKTPOHHBbIE
¢ poBLIE
o0pa3oBareJibHbIE

pecypcsl

®usuka — Hayka o pupone. SABienus
IIPUPOIBI

dusuyeckue IBICHUA

Du3nyecKre BEITUUYMHEI H HX HN3MCPCHUC

VYpok-uccienoanue "M3mepenne
TeMIEepaTypbl IPU NOMOL KU IKOCTHOTO
TEPMOMETpA U AaTYMKA TeMIepaTryps”

Mertoapl HayuyHOrO 1Mo3HaHus. Onucanue
du3nUecKux SBICHU C TOMOIIBIO
MoJieei

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

VYpox-uccienosanue "Tlpopepka rumoressl:

JaIbHOCTD MOJIETA MAPHKA, MYICHHOTO
TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOoJIbIIe
BBICOTA MMycKa"

Ctpoenue BemectBa. OMBITHI,
JTOKa3bIBAOIIME TUCKPETHOE CTPOCHHE
BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

Ypoxk-uccnenopanue «OMbITHI 1O
Ha0JII0/IEHU IO TETJIOBOTO PaCIIMPEHUS
ra3oB»

ArperaTHHe COCTOsIHH S BE€IICCTBA



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

OcobeHHOCTH arperaTHbIX COCTOSIHU I
BoIbl. O000IIIEHUE 110 pa3ierny

bu6aunoreka [JOK

10 «llepBoHavanbHbIE CBEJIEHUS O CTPOCHUU https://m.edsoo.ru/ff0a0378
BEIIICCTBA»
11 Mexanuudeckoe nBuxeHue. PaBHomepHoe u bubnuoreka LIOK
HEpaBHOMEPHOE JABUKEHUE https://m.edsoo.ru/ff0a05c6
12 Cxopocts. EnuHuIIBI CKOpOCTH Et?fs??n?ﬁliiggﬁliﬂaomc
13 JIBH>KEeHUE YacTHI BEIECTBA bubmaorexa IOK
https://m.edsoo.ru/ff0a013e
14 WNuepuus. Macca — Mepa HHEPTHOCTHU TeT Et?p?s?/?n:?dizgr(aﬁli‘OaOC 10
15 [InoTHOCTH BewecTBa. Pacuer Maccol u bubnuoreka [IOK
o0BeMa Tena 1Mo ero MIOTHOCTU https://m.edsoo.ru/ff0a0fee
16 JlaGoparopHas pabota «OnpeneneHue
MJIOTHOCTH TBEPAOTO Teay
17 Pemenue 3agau no teme "[IIOTHOCTE bu6munoreka [JOK
BelecTsa' https://m.edsoo.ru/ff0al23c
Cuuta Kak XapakTepuCcTHKa
18 B3auMoeiicTBus Tenn. Cuia ynpyrocTH.
3axoH ['yka
JlabGopaTopHast pabora «3yuenne
19 3aBUCUMOCTH pacTspkeHus (edopmarivm)
NPYKUHBI OT MPUIIOKEHHON CHUITBD)
20 Pacyer myru 1 BpeMeHU IBHKCHHS BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
21 [[ABnenue Tsrorenus. Cumna TSKECTH
22 CBsI3p MEXY CHIION TSHKECTH U MacCou bubnuotexa LIOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a0ae4

tena. Bec Tena. Pemenue 3amad mo reme
"Cunma Ttsoxectu"

https://m.edsoo.ru/ff0al778

23 Cuuta TshKecTH Ha Jpyrux IUIaHeTax. bubmuotexa LIOK
DU3NYECKIE XapAKTEPUCTUKU TIJIAHET https://m.edsoo.ru/ff0a1502
bub6moreka [IOK
24 n .
3mepetue ct. JnHamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoTteka [IOK
25 Bec Tena. HesecomocTs https://m.edsoo.ru/ff0al778
CroxeHue IByX CHUJI, HANPABJICHHBIX 10 bubmuoreka [IOK
26 . o . :
OJIHOU IpsIMO. PaBHOIEHUCTBYIOIIAST CUIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3amau nmo reme
"PaBHOpeicTBYtOIAs cr"
Cuna Tpenus u e€ Bupl. TpeHue B bubmuotexa LIOK
28 .
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padorta «3yueHue
29 3aBUCHUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnuoreka LIOK
CUJIBbI JABJICHUS U XapaKrepa https://m.edsoo.ru/ffO0alcc8
CONPUKACAIOLIMXCS [TOBEPXHOCTEWN»
30 Pemenue 3amad Ha onpeneiieHue
PAaBHOAEHCTBYIOLIEH CHUJIBI
Pemenue 3ama4u mo tTemam: «Bec Temnaw,
31 «'padmaeckoe M300pAKESHHUE CHII. Brmorexa TIOK
p up ’ https://m.edsoo.ru/ff0alde0
«Cunpy, «PaBHOJEHCTBYIONIAS CUIT»
KonTpomnsHas paboTa mo TemMam:
32 «Mexannueckoe IBUXKEHUE», «Macca,
MJIOTHOCTHY, «Bec Tenay, «I paduueckoe
u3o0paxenue cuiny, «CUIbD
33 Hasnenune. CiocoObl yMEHbILICHUST U bubnuotexa LIOK



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

YBCIIMYCHUSA NaBJICHUS

https://m.edsoo.ru/ff0a20a6

34 JaBrienue ra3a. 3aBUCUMOCTD JIaBJICHUS bubmuoreka [IOK
rasza oT 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naByieHus TBEPABIMU TEIAMM, bub6muoreka [IOK
KUJIKOCTSIMH M ra3amu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KMAKOCTH U ra3e, BbI3BAHHOE bubnmoreka [IOK
JIECTBUEM CHUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no teme «JlaBnenue B bub6moreka [IOK
JKHJIKOCTH ¥ Ta3e. 3akoH lackasisy https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobumonmecs cocyar https//m.edsoo.ru/ff0a2970
39 r . bu6mmoreka [IOK
UApaBJIMHCCKII Pece https://m.edsoo.ru/ff0a3136
40 ManomMmerpsl. [lopiHeBO# KUAKOCTHBIN
Hacoc
Atmocdepa 3eMiid U IPUYUHBI €€ bubmuotexa LIOK
41 .
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bub6moreka [IOK
42 Bec Bo3nyxa. ATMocdepHOE NaBICHHE https://m.edsoo.ru/ff0a2b5a
43 Nsmepenune atMochepHOTO JaBICHUS. bubamnoreka LIOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(EPHOTO JTaBJICHUS OT bubnuoreka LIOK
BBICOTBI HAJl YDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoua. Armocdeproe bubnuoreka [IOK
45 .
JIaBJICHHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " ArmocdepHoe
naBieHue"
47 JlelicTBHE )KUIKOCTH U Ta3a Ha bubnmoreka [IOK



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

IOTPY’KEHHOE B HUX TEJI0. ApXHMENIOBa

https://m.edsoo.ru/ff0a3276

cuia
JlaboparopHas padota «Onpenenenue
48 BBITAJIKUBAIOIICH CUJIbI, ICHCTBYIOIICH HA ﬁt?ri??n?;%ﬁigﬁﬁliﬂa%fc
TEJI0, TIOTPYKEHHOE B JKUJIKOCTH
JlaGopaTopHas paboTta 1o Teme
49 «Mccrenoranre 3aBUCMMOCTH Beca Tejia B bu6mmoreka [IOK
BOJIe OT 00bEMA MOTPYKEHHOI B KHJIKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tea»
bubmoreka [IOK
S0 lnapartue Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas padora "KoHcTpyrpoBanue
ol apeoMeTpa UJIM KOHCTPYHPOBAHUE JOJKHU U
omnpeneneHue e€ rpy30noabEMHOCTH "
Pewenne 3anau no remam: «llnaBanue
52 cynoB. BoznyxonnaBanuey, «JlaBienue ]f?t?[fsnlll/ln?eedi?);lrgﬁli‘ 043654
TBEPJIBIX TEJ, )KUJIKOCTEH 1 Ta30B»
53 Kontponbsnas paborta novTeMe «JlaBneHue
TBEPJBIX TEJ, )KHAKOCTEH U Ta30B»
bub6moreka [IOK
>4 Mexartiieckas pabota https://m.edsog_.[ ru/ff0asfs?
bu6mnoreka [IOK
> MormocTs. EatHEIsr MOmMEOCTH https://m.edso0.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacyér MoimHocCTH,
pa3BUBAEMOi MPH MOIBEME 1O JIeCTHUIIE"
57 [Ipocteie Mexanu3Mmebl. Peruar. PaBHoBecue
CHUJI Ha phIUare
58 Poryaru B TexHuke, ObITY U IPUPOJIE. bubnmnorexa [IOK



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

JlaboparopHas padora «/ccienoBanue
YCIIOBH PaBHOBECHS phIYara

https://m.edsoo.ru/ff0a478e

Pemenue 3amay no teme «YCI0BUS

bu6aunoreka [JOK

59 paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoadduimeHT moae3noro AeicTBus
60 MexaHu3Ma. JlaboparopHas padota
«W3mepenune KII/] HaKIOHHOM IIITOCKOCTHY
61 Pemenue 3amay o teme "Pabora, bubnuoreka [IOK
MotHocTb, KIT/" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bubnuoreka LIOK
MOTEHI U AJIbHAS SHEPTUSL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHSI MEXaHUYECKOW YHEPTUU butamorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEPUMEHT 110 TEME
"JKcrepuMEeHTaIbHOE OIpe/ieiIeHIe
64 M3MEHEHUS KWHETUYECKON U
MOTEHIIUATBHON SHEPTUH TIPH CKATHIBAHUU
TeJa Mo HAaKIOHHOM NI0cKocTH"
65 Kontponbsnas pabora no teme «Padora u
MOIIHOCTb. DHEPTUsD
66 PesepBHblii ypok. Pabota ¢ Tekctamu mo bubnuotexa LIOK
TeMe "Mexannueckoe IBHKeHue" https://m.edsoo.ru/ff0adee6
PesepBHblii ypok. Pabora ¢ Tekctamu 1mo
67 teMe "JlaBieHue TBEPABIX TN, )KUAKOCTEH BH6J_IH0TeKa HOK
y https://m.edsoo.ru/ffOa4ffe
Y Ta30B
68 PesepBHblii ypok. Pabora ¢ Tekctamu 1o

teme "Pabora. MommocTs. JHeprus"



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




8 KVIACC

KoumuyecTBo yacos DJIeKTPOHHBbIE
ara u¢pposbie
Ne n/mm Tema ypoka A ungpp
Bcero H3y4yeHust o0pa3oBaTeJbHbIEe
pecypcbl
OCHOBHBIE MTOJIOKEHU I MOJICKYJISIPHO-
1 KUHETHYECKON TEOPUH U UX OIBITHBIE 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pa3mep aTOMOB M MOJIEKYIT 1
3 Mopenu TBEPIOTO, KUJIKOTO U 1 bu6naunoreka [JOK
ra3000pa3HOr0 COCTOSHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbscHeHHEe CBONCTB TBEPAOTO, KUIAKOTO
4 1 ra3000pa3HOro COCTOSIHUIM BellecTBa Ha 1
OCHOBE I10JIOKEHU I MOJIEKYIISIPHO-
KAHETUYECKOU TEOPUU
5 Kpucranmmueckue u amopdHbie Tema 1 brbmorexa [OK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHMeE U KanUJUISIPHOCTb. 1 bubnmnoreka [IOK
[ToBepxHOCTHOE HATSDKCHUE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciuMpeHue u cxaTue 1 bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBsI3b TEMITEPATYPHI CO 1
CKOPOCTBIO TETLJIOBOTO JIBHIKEHUS YaCTHI]
Buyrpennss sneprus. CriocoOsl bubnmnoreka LIOK
9 . 1 .
HU3MEHEHMS BHYTPEHHEH SHEPIUU https://m.edsoo.ru/ff0a5c60
bubmmnorexa LIOK
10 Bu el Tenonepexaun 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-koHdepennus "TIpakrnyeckoe
U CIIOJIb30BAHME TEIJIOBBIX CBONCTB

bu6aunoreka [JOK

1 BEIIECTB ¥ MATEPHAJIOB B IIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KommuecTBo TennoTel. Y aenpHas bubnuoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEMJIOBOTO OaaHca. bubnuoreka [IOK
13
TennooOMeH U TEIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padora "UccrnenoBanme
14 SIBJICHUS TEIJIOOOMEHA IIPU CMCIIMBAHU U bubmmotexa TIOK
. . P https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsyer Bojbl"
PacueTt konmndecTBa TEILIOTHI,
15 HEOOXOIMMOTO JIJIsi HarpeBaHMs Tea U
BBIJICJISIEMOTO UM TP OXJIKICHUN
16 JlabopatopHast pabota "OnpeneneHue bubnuoreka [IOK
YIENbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
DHeprus TOIIMBA. Y ieibHas TENJI0Ta bubmmnoreka LIOK
17
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 HCTAJUIMYCCKUX TEIN. Y IeJIbHas TEIIoTa bubmmotexa TIOK
P ' https://m.edsoo.ru/ff0a71d2
TLTaBJICHUS
JlaboparopHas padorta "Onpenenenue bubnmnorexa [IOK
19 o " .
YIACIBHOM TETTOTHI TIIABJICHUS JIbJIA https://m.edsoo.ru/ff0a72fe
[TapooOpa3oBaHue U KOHICH CAITHSI. bu6mmoreka [JOK
20
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. YaenoHas Temiora
bu6naunoreka [JOK
21 napooOpa3oBaHUs M KOHICHCAIUH.

3aBUCHUMOCTD TCMIICPATYPbl KUIICHUS OT

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

aTMOoCc(hepHOTO TaBICHUS

22

Brnaxxnocts Bo3nyxa. Jlaboparoprast
pabota "OnpeneneHue OTHOCUTENBHOMN
BJIAXKHOCTH BO3Tyxa"

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

23

Pemenue 3aa4 Ha OIIPCACIICHUC
BJIQX)XHOCTH BO3yXa

24

[Mpunnuns paboTHI TEMIOBBIX IBUTATENCH.
[TapoBast TypOuHa. JIBuratens
BHYTPEHHETO CrOpaHus

25

KII TertoBoro nurarens. TerioBeie
JIBUTATENIH U 3alMTa OKPYKAOUIEH CpeJibl

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U IPEBPALLCHUS
SHEPIUHU B TEIJIOBBIX IpoIleccax

27

[MoaroroBka K KOHTPOJIBHOUM paboTe o
teme "TernoBrle sBieHusd. U3mMeneHune
arperaTHBIX COCTOSIHMI BelecTBa"

bu6moTeka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponwsHas padota mo teme "TenmoBbie
sBJICHUS. I3MeHeHne arperaTHeIX
COCTOSIHMH BelecTBa"

bub6mmoreka [[OK
https://m.edsoo.ru/ff0a86ae

29

Dnexrpusanus Ten. [IBa poga
AJEKTPUYECKUX 3apsIOB

30

VYpoxk-uccnenoBanue "IneKTpusanus Tel
UHIYKUIHEN U TPU CONPUKOCHOBEHUH"

31

BianmonelicTBue 3apsHKeHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

Onekrpuueckoe nosue. HanpsskeHHOCTh
anekTpuyeckoro nosis. [Ipunuun
CYNEPIIO3ULINH NIEKTPUIECKUX T10JIEH

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



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

Hocurenu si1eKrpuyeckux 3apsaos.

33 .

DnemeHTapHbIN 3apsa. CTpoeHue aToma

34 [IpoBOOHUKYN M TUANEKTPUKU. 3aKOH bubmuotexa LIOK
COXpaHEHMS AJIEKTPUUECKOI0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1ay Ha MpUMEHEHHE CBOICTB bubnmnorexa [IOK
JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJEKTPUYECKUU TOK, YCIOBUS €r0

36 c echOBaHI/Iﬂ I/I(I:(’quHI/Hq/I bubmorexa TIOK

Y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBHUS DJICKTPUYECKOIO TOKA bubmmorera TIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoBanue "JleiictBue

38 3IEKTPUYECKOTO OISl Ha MPOBOAHUKH U
TUDJICKTPUKH"

39 DJIEKTPUUYECKU TOK B METAILIAX, bubnuoreka LIOK
SKHIKOCTAX U razax https://m.edsoo.ru/ff0a9838

40 DIeKTpruYecKasl Ierb ¥ €€ COCTaBHBIC
4acTh

a1 Cuna Toka. Jlaboparopnas pabota bubnuoreka LIOK
"M3mepeHne U perynupoBaHUe CHUJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpruueckoe HanpspkeHue. BonbTmerp.

42 JlaboparopHas pabota "V3mepenue u bubmmorexa TIOK

patopHaip P https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HanpsbKkeHus"

43 ConpoTuBieHre NPOBOIHUKA. Y IETbHOE bubnmnoreka [IOK
COTIPOTUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

paTopHat p bu6mmoreka [IOK
44 AJIEKTPUYECKOTO COTPOTUBIICHUS

MIpOBOAHHKA OT €TI0 AJIMHBI, IIJIOIAN

https://m.edsoo.ru/ff0aa738



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
https://m.edsoo.ru/ff0aa738

MIOIIEPEYHOIO CEYEHUS U MaTepuana”

3aBUCHUMOCTD CHJIbI TOKA OT HapsOKCHU L.

bu6munoreka [IOK

45 3akon Oma 151 yyacTka LEenu https://m.edsoo.ru/ff0aad4a
JlaGoparopnas pabota "HcciaenoBanue

46 3aBUCHUMOCTHU CHJIBI TOKA, HYIIETO Yepes bubnmnorexa [IOK
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HampspKeHUs Ha pesuctope”

47 [NocnenoBarenbHOE U TAPATUICTHLHOE
COCIIMHEHUSI IIPOBOJHUKOB
Jlabopatopnast pabota "IIpoBepka mpaBuiia

48 CJI0’KEHUSI HAIIPSDKEHU I TTPU bubnuoreka [IOK
MIOCJIEI0BATEIIbHOM COEIMHEHUH JBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon"
JlaGopaTtopHast pabota "TIpoBepka mpaBuia

49 patoprazp POBEP P bubnmoreka [IOK
JU CHUIBTTORA TIPH TTApaJLICILHOM https://m.edsoo.ru/ff0aadle
COEMHEHUU PE3UCTOPOB"
Pemenue 3a1a4 Ha MPUMEHEHHE 3aKOHA

50 Oma bu6mmoreka [JOK

M@ JUT PAsTIITHHOTO COCHMCHIA https://m.edsoo.ru/ffO0aaf8a

MPOBOJTHUKOB

51 PaGoTta 1 MOLIHOCTH 2JIEKTPUUECKOTO TOKA. bubnmnorexa [IOK
3akon [[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTopHas pabora "OnpenencHue

52 a60"lil I/II;/IO pOCTI/I 9neKrpHIt[1eCK0r0 bubmmorexa TIOK
P " HIH P https://m.edsoo.ru/ff0ab3e0
TOKa
DJIEKTpUYECKUE TIENU U TOTPEOnTENN

53 KK:p coif " 6p K . bubmoreka [IOK
DJICKTPHHICCIOH SHEPTHH B DRITY. ROPOTKOE https://m.edsoo.ru/ff0ab660
3aMbIKaHNE

54 [MoaroroBka K KOHTPOJIBHOM paboTe 1Mo bubmuotexa LIOK



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
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TeMe "DIIEKTPUUECKUE 3apsbl.
3apspKeHHBIE Tella U MX B3aUMO/IEHCTBUS.
[ocrostHHBIM A51eKTpUYecKUuil TOK"

https://m.edsoo.ru/ff0abd2c

KonTtponbhas paboTa mo teme
"JnekTpuuecKkue 3apsiabl. 3apsKEHHbIE

bu6mmoTteka [IOK

o5 TeJla U X B3aumoacrcTBus. IlocTosIHHBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUM TOK"

56 HOCTO}IHHE,IG MarHUThI, UX
B3aMMO/ICIICTBUE
VYpoxk-uccnenosanue "U3yuenue nonen bubmuotexa LIOK

> " https://m.edsoo.ru/ff0ac3d0
MOCTOSIHHBIX MAarHUTOB p:

MarnutHoe nosie. MarHuTHOe noJie 3eMiiu bub6muoreka [IOK

58 U €ro 3HaueHHe JUIsl ’KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnsiT Dpcrena. MarHuTHOE 10OJI€

59 3J'IGKTpH2€CK§FO ToKa MarHuTtHoe mnosue buomorera LIOK

https://m.edsoo.ru/ff0ac1d?
KaTYIIKA C TOKOM
[IpumeHeHME JIIEKTPOMATHUTOB B TEXHUKE.

60 JlaGoparopHas pabota "M3yuenue bubmuotexa LIOK
JEVCTBUS MArHUTHOTO 110JI1 HA IIPOBOIHUK https://m.edsoo.ru/ff0ac74a
¢ TokoM"

DIEeKTpOABUTATENb TOCTOSHHOTO TOKA.
Hcnonp3zoBanue anekrpoasuraresieil B

61 TEXHUYECKUX YCTPOMCTBAX U HA bubnmnorexa LIOK
Tpancnopre. JlJabopaTopHas pabota https://m.edsoo.ru/ffO0ac86c
"KoncTpynpoBanue u uzydeHue padoThl
3eKTpoaBUraTess”

62 Omnpitel dapanest. 3akoH

3JIEKTPOMarHuTHON MHAyKuuu. [Ipasuiio
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Jlenna

DnekrporeHeparop. CrocoObl MOTydeHUS

63 AIEKTPUYECKOI SHEPIUHU. DIEKTPOCTaHLIUU 1
Ha BO300OHOBJISIEMbIX HCTOUHUKAX YHEPIUU
IloaroroBka K KOHTPOJIBHOM paboTe mo

64 TeMe "DIEKTPUIECKUE Y MarHUTHBIC 1
sIBJICHUS"

65 KontponbHas pabora o reme 1 bubnuotreka [IOK
"JJIeKTpUUECKUE U MarHUTHBIC IBJICHUS" https://m.edsoo.ru/ff0achl4
PesepBHblii ypok. Pabota ¢ Tekctamu 1o bubnuoreka LIOK

66 1
teme "Tennossie sBICHUS" https://m.edsoo.ru/ffOacc5e
PesepBHblii ypok. Pabota ¢ Tekcramu 1o bubmmnoreka LIOK

67 . . 1 .
Teme "TIoCTOAHHBIN 31EKTPUYECKUN TOK" https://m.edsoo.ru/ff0acdc6

68 PezepBHblii ypok. PaboTta ¢ Tekctamu 1o 1
TeMe "MarauTHbIE SIBICHUS"

OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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9 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
ara H(ppoBbIE
Ne n/mm Tema ypoka A unpp
Bceero u3y4eHust o0pa3oBaTeJibHbIE
pecypchbl
1 Mexannueckoe aBukeHUe. MaTepuaibHas 1
TOYKA
Cucrema orcueta. OTHOCUTEIBHOCTD bu6mmoreka [JOK
2 1
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIMHEHHOE IBUKCHUE 1 bubmotera [OK
P P A https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOJIMHEHOE
4 nekeHue. CpeHsst ¥ MTHOBEHHAst 1
CKOpPOCTh
5 [IpssMonMHETHOE PaBHOYCKOPEHHOE 1 bubnuorexa [IOK
JIBH)KEHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSAMOIMHENHOTO
6 pPaBHOYCKOpEHHOTO IBUKeHUs. [ paduk 1
CKOPOCTH
JlaboparopHag padota "OnpeneneHue
7 CKO peHI/IsI[) Ten;) pu aBHopcio CHHOM 1 bubmorera [IOK
FHEOP P PABHOYEROPEHHO https://m.edsoo.ru/ff0adb18
JBYDKCHHU 110 HAKIIOHHOM INIOCKOCTHU
8 CBobOonnoe nagenue teir. OnbITel anuies 1
PaBHOMEpHOE IBMIKEHHE 11O O HOCTH.
9 ITepuo I/II) qaCTI:)Ta o0pa eHI/I:p ?IleeﬁHas{ 1 bubmotera [OK
proa pattl ) https://m.edsoo.ru/ff0ae176
U yIJ0Basi CKOPOCTH
10 LlenTpOoCcTpeMUTENBHOE YCKOPEHUE 1



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

bu6mmoreka [IOK

11 [lepsrb1it 3akoH HetoToHa. Bekrop cuitbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [IOK
PaBHopeiicTBYrOAS cra https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Hetotona. Cyneprno3unus bubnuoreka LIOK
CHJI https://m.edsoo.ru/ff0ae982
14 Pemenne 3amay Ha MpUMEHEHHUE 3aKOHOB bubnuoreka LIOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bu6mmoteka [IOK
15 Cua ynpyrocth. 3axon I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anad no teme «Cuna ynpyroctu»
17 JlaboparopHnas pabora «Onpenenenre bubnmoreka [IOK
KECTKOCTH HPYKUHBDY https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Chita TpeHis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuia TpeHUsD» bubmorexa [IOK
P https://m.edsoo.ru/ff0afa26
JlabopartopHnas pabora "OnpeneneHue bubnuorexa [IOK
20
Kod(hpuLIeHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3amad mo reme "3akoHBI bu6mmoteka [IOK
Herorona. Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
C
) uia TSI)KGC;I/I Y 3aKOH BCGI\éI/IpHOFO BuGmiorexa LIOK
TATOTCHIA. ¥ CROPEHHE CBODOMHOTO https://m.edsoo.ru/ff0af044
MajeHus
VYpok-koHpepeHus "J{BrxkeHue Ten
23 BOKPYT' TPaBUTAIMOHHOIO IIEHTPA
(Conneunas cucrema). ['anakruxu"
24 Pemenune 3amad mo teme "Cuia TSHKECTH U bubmuoreka IIOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0aeb6c
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3aKOH BCEMHMPHOIO TATOTEHHUS"

https://m.edsoo.ru/ff0af5f8

IlepBas kocMHUYECKasi CKOPOCTb.

bubmuoreka [IIOK

2 HepecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUanbHOM TOUKH.
26 AbcomoTHO TBEpI0E Temo. PaBHOBecHe bubnmnorexa [IOK
TBEPJIOTO Tela C 3aKPETUIEHHOI OChIO https://m.edsoo.ru/ff0afe36
BpaITCHUS
27 MowmeHT cunsl. LlenTp TshKxecTn
28 Pemenue 3anad no teMe "MOMEHT CUJIBL. bu6mmoTeka [IOK
Hentp Tsoxectu" https://m.edsoo.ru/ffOb02b4
[loaroroBka K KOHTPOJIBHOM padoTe 1Mo
29 TeMe "MexaHUuUuecKoe IBUKEHUE Bubmzorera LJOK
_ ' https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten"
KonTponbHas pabota o teme
30 'M:;:Hlfzgczoi BTJH(F;HIZGM Bubmmorera LIOK
. g | ’ https://m.edsoo.ru/ffOb06ec
BzanMmoneiictBue Ten
Nmnynec Tena. UMmynbe cuiibl. 3aKoH
31 4 4 v bu6imoreka [IOK
coXpaner HMHYHI’C?' fipyroe 1 https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3aUMOJICHCTBUE
Pemenne 3amad mo treme '"3akoH bu6mmoteka [IOK
32
COXpaHEeHUs uMIynbca' https://m.edsoo.ru/ffOb096c
33 VYpox-koHpepenus "PeakruBHoe
JBUKEHUE B IPUPOJE U TEXHUKE"
bub6auoreka [JOK
34 Mexanuyeckas paboTa i MOIIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSHKECTH, CHIIBI YIIPYTOCTH U bubnmnorexa [IOK
CHUJIBI TPCHUS https://m.edsoo.ru/ffOb0db8
36 JlabGopatopHas pabota «OnpeneneHne



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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paloThI CUJIBI TPEHUSI TPH PABHOMEPHOM
JBVKEHUH TeJla 10 TOPU30HTAIBHON
ITOBEPXHOCTH»

CBs13b 3Hepruu u padotsl. [loTeHuanpHas

37
SHEPTHS
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KUHETUYECKON SHEPTrHu https://m.edsoo.ru/ff0b0c32
39 3aK0OH COXpaHEHHS YHEPTUU B MEXaHHUKE
JlaGopaTtopHast pabota «3yueHne 3akoHa bubnmuoreka [IOK
40
COXpaHEHU s IHEPTHI» https://m.edsoo.ru/ffOb12fe
41 KomnebarensHoe NBUKEHNE U €TI0 bu6mmotexka [IOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaronme KojieOaHus. BeIHYKICHHBIC bubnunoreka LIOK
kosieOanus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTnyeckuil U PYKUHHBINA MasiTHUKA
VYpoxk-uccienoBanue «3aBUCHMOC
4 | neproma oGt ot xeersoer BrGmiorera LIOK
proa https://m.edsoo.ru/ff0b197a
MPYKUHBI U MACChI TPYy3a»
45 [peBparrieHne SHEPTUU MPU MEXAHUIECKUX
KOJICOaHUSIX
JIabopaTopHas pabora «OnpeneieHue
46 patopHaip 5 P . bu6moteka [IOK
HACTOTRI M HICPHOJA KOJICOAHUH https://m.edsoo.ru/ffOblaec
MNPY)KUHHOT'O MasdTHUKa»
Jlaboparopras pabora «lIpoBepka
47 He3aBI:/1c1/n\I/)wcmpne Ho allcooneé)aﬂnﬁ a bubmaorexa [IOK
pHOA Py3a, https://m.edsoo.ru/ff0b197a
MO/ABEIICHHOTO K HUTH, OT MacChl TPy3a»
48 Mexanuueckue BOHBI. CBOMCTBA bubmuoreka IIOK

MECXaHHYCCKHUX BOJIH. HpO)IOJ'IBHLIe n

https://m.edsoo.ru/ff0b21fe
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MONCPCYHBIC BOJIHBI

49

VYpox-koHpepeHus "MexaHn4ecKHe
BOJIHBI B TBEPAOM Teie. CellcMuYecKue
BOJIHBI"

50

3Byk. PacnipocTpanenue u oTpaxxeHue
3BYyKa

51

VYpok-uccrnenoBanue "HabmoaeHue
3aBHCUMOCTHU BBICOTHI 3BYKa OT YacTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKMI pE30HAHC

53

Ypok-koHdepenius "YabTpa3sByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bu6mmotexka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHOH paboTe 1o
TeMe "3aKOHbI coXpaHeHUs. MexaHn4eckue
KOJIEOAHUS U BOJIHEI"

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

55

KonTponbHas padota o teme "3aKkoHBbI
COXpaHeHUus. MexaHuueckue KoyebaHus u
BOJIHBI"

56

DJIEKTPOMAarHUTHOE TOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI

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

S7

CBoiicTBa AIEKTPOMarHUTHBIX BOJIH

58

Ypok-koHdepenrus "llkana
3JIEKTPOMAarHUTHHIX BOJIH. Mcionb30BaHue
3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM
cBs3un"

bu6moreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

VYpoxk-uccnenosanue "M3yuenue cBoiicTs
AJIEKTPOMArHUTHBIX BOJIH C TOMOIIIBIO
MoOuIpHOTO Tenedona"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b23ca
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Pemenne 3aga4 Ha OnpCACIICHUC YaCTOThI U

60 .
JUTMHBI 3JIEKTPOMAarHUTHOM BOJIHBI
DJIeKTpOMarHuTHasi Ipupojia CBETA. bubnmnorexa [IOK
61 N
Cxopoctb cBeTa. BosiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuxu cBeta. [IpsimonuHeliHoe
62 acripocTpaneHue cera. 3armeHus ConHIa bubmorera [IOK
pacpoctp ' https://m.eds00.ru/ff0b3658
u JIynbl
3aKoH OTpakKeHUS CBETa. 3epKaia.
63 Pemenue 3a1a4 Ha IpuMEHEHHE 3aKOHA bubmmorexa TIOK
p https://m.edsoo.ru/ffOb38c4
OTpaKEeHHUs CBETa
64 IIpenomnenue cBera. 3aKOH MPEIOMIIEHUS bubmmotexa LIOK
cBeTa https://m.edsoo.ru/ffOb3aea
[lomHOE BHYTpEHHEE OTPAKECHHE CBETA.
65 " 1P P bu6moreka [IOK
CIOJIb30BaHUE MMOJHOTO BHYTPEHHETO https://m.edsoo.ru/ffob3cse
OTPaKCHHS B ONITHYECKUX CBETOBOJIAX
JlabopaTopHast pabota "UccnenoBanue
66 3aBHCHUMOCTH yIjia MPEeIOMIICHUS CBETOBOTO
Jy4a OT yIUla IMaJIeHUs Ha TpaHulie "BO31yX-
crexno™
VYpoxk-xoudepenuus "Mcnonbp3oBanue
67 MTOJIHOTO BHYTPEHHEI0 OTPAKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JInn3el. OnTHYeckas cuiia TUH3BI https://m.edsoo.ru/ffob3f2c
69 IMocTpoenune n300pakeHUH B IMH3aX bubmorera LIOK
P p . https://m.edsoo.ru/ffOb444a
20 JlaGoparopHas pabota "Onpenenenue bubnuotexa LIOK

(hOKYCHOTO pacCTOSHUS M ONTHYECKON

https://m.edsoo.ru/ff0b4206
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CHJTBI cOOMparomieit TuH3b1"

Ypoxk-xkoHdepennus "OnTuyeckue bubnmoreka [IOK
71 .
JMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
79 r 3 bu6mmoreka [IOK
J1a3 KaK ONTHYEeCKasi CUCTeMa. 3peHue https://m.edsoo.ru/ffob4684
73 VYpoxk-xoHdepenuus "Jledekrsl 3peHUs.
Kax coxpanuTts 3penue"
P 0 .
. Oa3no>1<e:[:e enoroC CBETa B CIIEKTP BuGmiorexa LOK
[IDITRL HILIOTOMA. IOAKCHHE https://m.edsoo.ru/ffOcOf4c
CIIEKTpaJIbHBIX LIBETOB. /lucnepcus ceeta
Jlaboparopuast pabota "OmbITH TIO
75 pasiioKeHUI0 OEJI0ro CBeTa B CHEKTP U bubmuotexa LIOK
BOCIIPUSATHIO [IBETA TPEAMETOB MPU UX https://m.edsoo.ru/ffOcOe2a
HaOIOCHUH Yepe3 I[BETOBBIC (PUITBTPHI"
Ypok-npaktukym "BoigHOBBIE CBOMCTBA
76 CBeTa: AUCIIepCHst, THTepHEepEeHIIHS U
nudpaxius”
77 OmneiTel Pezepdopna u mranerapuas bubnuoreka [IOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
79 Hcnyckanue U MONIOLICHUE CBETA aTOMOM. bubnuoreka LIOK
KBanTsl. JInHeHUaThIE CIIEKTPBI https://m.edsoo.ru/ffOc144c
80 Ypox-nipaktukym "HaOmroeHue CriekTpoB bubnmoreka [JOK
ucnyckaus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BHIBI bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
82 Crtpoenue atoMHoOrO siipa. HyknonHnas bubnuoreka [IOK

MoOJ€ENb

https://m.edsoo.ru/ff0c18ac
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bu6mmoreka [IOK

83 PannoakruBHbIC TpeBpamieHus. M30Tommbl https://m.edsoo.ru/ffoclald

84 Pemenue 3agau mo teme: "PaguoakTuBHEBIC bubmuoreka [IOK
npespareHus’" https://m.edsoo.ru/ffOc1b4a

85 [epron momypacnana
Ypok-koH(pepennus "PaaroakruBHbIE

86 anyqum([bipanpone, l\feJII/IHI/IHe, bubmorera IOK

| https://m.edsoo.ru/ff0c2126
TEXHUKE

87 S nepHble peakiyuy. 3aKOHbI COXpaHEHUS bubnuoreka LIOK
3apsI0BOTO0 U MacCOBOIO YU CEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsi3u aTOMHBIX siziep. CBsi3b bubnuoreka [IOK
MaccChbl U SHEPIHH https://m.edsoo.ru/ffOcld7a

89 Pemenne 3ampau no teme "SAnepHoie
peakuun"

90 Peakuuu cunTe3a U IeneHus saep. bubnmoreka [JOK
Hcrounuku sueprun CoJiHIa U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypoxk-xkoHdepenuus "SnepHas sHepreTHka.

91 JlericTBHS paliOaKTUBHBIX U3IIyYCHU Ha
KHUBbIE OPraHU3MbI"

[TonroToBKa K KOHTPOJIBHOU paboTe 1o

92 TeMe "DJIEKTPOMarHuTHOE IOJIE. bubnuoreka LIOK
DJIeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBIeHUS"

KontponbsHas pabora mo treme
03 "IDEeKTpOMarHuTHOE TOJIE.
DJIEKTpOMarHuTHBIE BOJIHBI. KBaHTOBBIE
siBJIeHUS"
94 [ToBTOpenue, o6o0eHue. JlaboparopHbie bubnmmoreka [IOK
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paboTsl 1o Kypcy "B3aumoneiictBue ten"

https://m.edsoo.ru/ff0c245a

IToBTOpenue, o606mEeHne. Pemenue

95 1 bu6mmoreka [IOK
pacueTHBIX U KAYeCTBEHHBIX 3aj[au 10 TeMe https-//m.edsoo.ru/ff0c2572
"TenyoBbie Mpoiecch”

[ToBTOpeHue, 0000meHNE. PemeHue

96 ACUETHBIX Y KAUECTBEHHBIX 3a1a4 I10 TEME 1 Bubmoreia IIOK
P . https://m.edsoo.ru/ff0c2a22
"KII/{ TennoBBIX qBUTATENICH"

[ToBTOpenue, 0600meHne. Pemenue

97 ACUETHBIX Y KAYECTBEHHBIX 33J1a4 110 TEME 1 bubmaorexa HOK
p A https://m.edsoo.ru/ff0c2b30
"KIIL anekrpoycTtaHoBOK"

98 [ToBTOpenue, o600meHue. JlaboparopHsie 1 bubnmoreka [JOK
pabotsl 1o Kypcy "CBeToBble siBJIeHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600menue. Padora ¢

99 P I,g 1 bu6moreka [IOK
TEeKCTaMH :10 TeMe "3aKOHBI COXpPAaHCHUS B https-//m.edsoo.ru/ffoc2d6a
MEXaHHKE

100 [ToBTOpenue, 0606menue. Pabora ¢ 1 bubmuorexa [IOK
TekctaMu 110 TeMe "Kosiebanus v BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 [loBTOpenue, o0o0meHue. Padora ¢ 1 bubnuoteka [IOK
TekcTamu 110 TeMe "CBETOBBIC SIBJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606menue. Padota c

102 TekctaMu 1o TeMe "KBaHTOBas u sinepHas 1
¢uszuka"

OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102
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YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

®duzuka 7 knacc/ [epwimkua A.B., I'ytauk E.M., OO0 «JIPO®A»; AO
«M3marensctBO [Ipocsemenne», ®usnka 8 kmacc/ [lepeimkun A.B., I'yTHHK
E.M., OO0 «JIPODA»; AO «M3narenscTBO [Ipocemenuey, Puzuka 9 kinacc/
[Teprimkun A.B., I'ytHuk EXM., OO0 «IPO®A»; AO «13narenbcTBO
IIpocBemenuey,

Coopnuk 3amgad ¢proc du3uka 7-9xn (x yueo. [lepeimkunaa A. B) (cocr.

MockoBkuHa E. I', Boikos B. A.), (Bako)

METOAUYECKHUE MATEPHUAJIBI JJIS1 YUYUTEJISA
7 KITACC

1.Pabouas nporpamma.

2. IIporpammer ocHOBHOTO 00111er0 00pazoBanus. duzuka. 7 — 9 Kmaccwl
(aBTOpBI:A.B.Ilepwimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma 1o pusuke. 7 kmace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4. INepwvrmkuH A.B. ®u3uka. 7 kimacce. YueOHUK 11 00111e00pa3oBaTeIbHBIX
yupexaeanii . M.:[lpoda. 2011

5. Jlykammmk B.W. COopHuUK BoipocoB U 3a/1a4 1o pusuke. 7-9 k1. — M.:

[Ipocsewmenue, 2010. —192c.



8 KJIACC

1. Pabouas nporpamma. @usuka. 7 — 9xnacchl: yueOHO-METOUYECKOTr0 IOCOOUs
/coct.TuxonoBaE.H. — 2-e u3a.,ctepeotnm. —M.: [Ipoda,2013. — 398,(2)

2. Ilporpammel 0cHOBHOTO 00111€r0 00pazoBanus. Ouzuka. 7 — 9 knaccsl
(aBTopbl:A.B.Ilepriikun, H.B. ®unonosuu, E.M. I'yTHUK).

3. Pabouas nporpammano ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBHUHM C BHIOPAHHBIM YICOHHUKOM:

4. Ieppimkun A.B. @uzuka. 7 knacc. YueOHUK 111 001eo0pa3oBarenbHbIX
yapexaennii . M.;JIpoda. 2011

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

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENbHBIE U KOHTPOJIbHBIE
paboTsl. —5-¢ u3nanue,- M.UJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JJaboparopusie padoTsl. KOHTpONIbHBIE
3aganusa. —Caparos:Jluuei, 2014.

8. «KonTponbpHo-u3mepurensHble Marepuaisl. Pusuka. 7 knacc/Coct. H.W.
3opuH. — 2-¢ m31.,mepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yauedHo-MeToaudeckoe nocooue/ A.E. MapoH.-
M.: dpoda, 2011.- 123c.:

10.A.B. Ilepwimkun @uszuka-8xi 2017 M. dpoda

11.H.B. ®unonosuy Meroauueckoe nocodue 2015 M. [Ipoda



12.A.E. Mapon, E.A. Mapon CaMocTosITeNTbHBIE U KOHTPOJIbHBIE Pa0OTHI -8
kiacc 2017 M. Ipoda

13.B.B. llaxmarosa ,0.P. lledep Auarnoctuyeckue padbotsl -8 kimace 2016 M.
Apoda

14.A.E. Mapomn, E.A. Mapos, C.B. [lo3oiickuit Coopuuk BornpocoB u 3agau

2015 M. Ipoda

9 KJIACC

1. Pabouas nporpamma. @uzuka. 7 — 9xnacchl: yueOHO-METOUYECKOTr0 IOCOOUs
/coct.TuxonoBaE.H. — 2-e u3a.,ctepeorumn. —M.: [Ipoda,2013. — 398,(2)

2. Ilporpammel 0cHOBHOTO 00111ero 00pazoBanus. duzuka. 7 — 9 knaccsl
(aBTOpBI:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpammano ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BHIOPAHHBIM YISOHUKOM:

4. Ilepwimkud A.B. @usnka. 7 kiacc. YueOHUK A1 0011e00pa3oBaTesbHbIX
yapexaenuii . M.;JIpoda. 2011

5. JIykaumk B.W. COopHUK BOpOCOB U 3a/1a4 10 (pusuke. 7-9 k1. — M.:
[Ipoceemenue, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENbHBIE U KOHTPOJIbHBIE
paboTsl. —5-¢ u3nanue,- M.UJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JJaboparopusie padoTsl. KOHTpONIbHBIE

3aganus. —Caparos:Jluuei, 2014.



8. «KoHTponsHO-u3MepuTenbHble MaTepuaisl. Gusnka. 7 kiacc/Coct. H.U.
3opuH. — 2-e u31.,nmepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 kinacc: yuedHo-MeToandeckoe nocodue/ A.E. MapoH.-

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

KonTponpHabie 1 camocTosATEMbHBIE pabOTHI IO (hU3MKe. 9 Kitacc: K y4eOHUKY
A.B. Ilepbimkuna, E.M. I'ythuk «®uszuka 9 knace» / O.W. I'pomuesa. — M.

M3 narenscTBO «OK3amMen», 2014.

Tectel o pu3zuke. 9 kiacc: k yueoHuky A.B. Ileppimikuna, E.M. I'yTHuk
«Puzuka

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

dusuka. 9 knacc. Temarnueckue TECTOBBIE 3a1aHN U1 HOATOTOBKU K [ A. /
aBT.- cocT.: M. B. boiinenko, O.H. Mupouikuna. — Apocnasnb: OO0 «Axagemus

pazButus», 2014.

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETHU
UHTEPHET
7 KIIACC

. bubimoTreka — Bcé mo mpeamery « duzukay. — Pexxum mocrtyma:
http://Amww.proshkolu.ru

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

3. Equnas xosuiekuus HUPpoBbIX 00pa3oBaTeIbHBIX peCypCoB. — Pexum



noctyma: http://school- collection.edu.ru
4. utepecHble MaTepualibl K ypokam (PU3MKU MO TeMaM; TECThI TI0 TEMaM;
HarJsIIHBIE TOCo0Ous K ypokam. — Pexkum goctyma: http:/class-fizika.narod.ru
5. lludposeie oOpazoBareabHbIE pecypcehl. — Pexxum qoctyna:
http://Amww.openclass.ru

6. DIJIeKTpOHHBIC YUeOHUKH 10 pu3uke. — Pexum noctyna: http//mww.fizika.ru

8 KITACC

1. bubmmoreka — Bcé no npeamery «duznka». — Pexxum qocrtymna:
http://mww.proshkolu.ru

2. BuneoomnbiTel Ha ypokax. — Pexxum nmoctymna: http:/fizika-class.narod.ru

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

4. utepecHble MaTepUalibl K ypokam (PU3UKU IO TEMaM; TeCThI TI0 TEMaM;
HarJIsTHbIe TocoOus K ypokaM. — Pexxum noctyna: http:/class-fizika.narod.ru
5. lludposeie oOpazoBarenbHbIE pecypcehl. — Pexxum qoctyma:
http://Amww.openclass.ru

6. DJIeKTpOHHBIC YUeOHUKH 110 pu3uke. — Pexxum goctyma: http//mww.fizika.ru

9 KJITIACC
1. BueoomnbIThl Ha ypokax. — Pexxum poctyna: http://fizika-class.narod.ru

2. Enunas kosutekius 1udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. — Pexum



noctyma: http://school- collection.edu.ru

3. UaTepecHble MaTepualibl K ypoKkam (PU3HMKH IO TeMaM; TECTHI TI0 TeMaM;
HarJsIIHBIC TOCo0Ous K ypokam. — Peskum goctyma: http:/class-fizika.narod.ru
4. lludpossie oOpazoBarelbHbIE pecypchl — Pexxum qocTyma:
http://Amww.openclass.ru

5. DnekTpoHHbIC yueOHUKH 10 pu3uke. — Pexum noctyna: http//mww.fizika.ru

6.JlucranonHas mkosa Ne368 http://moodle.dist-368.ru/ OTkpeITHIi KiTacc.
CereBoe oOpasoBarenbHOE coob1iecTBo. http//mww.openclass.ru/node/109715

7. Enqunast Kosuekius mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN EHTP HHPOPMAITMOHHO -00pa30BaTENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. T'azera «1 cenTs10psi» marepuansi o ¢usuke. http://archive.lseptember.ru/fiz

OBOPYJAOBAHMUE /UIA ITPOBEJAEHUA TABOPATOPHDBIX,
IMPAKTUYECKHX PABOT, JEMOHCTPALIAIA

TexHuyeckue cpencTBa 00ydeHus

1. HoytOyxk

2.MynbTUMEIUIHBIN TIPOEKTOP

3. OKkpaHn

4.YcTpolicTBa BEIBO1a 3BYKOBOM HHGOPMAITIH — KOJIOHKH JIJIST 03BYIHBAHUS
BCEro KJlacca.

5. lHTepakTuBHAs AOCKA

6. O0opynoBaHuE 715 MPOBECHUS 1a00PATOPHBIX U MPAKTUYECKUX paldOT.






