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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO o0OIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa30BaTeIbHON NPOrpamMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCSd W OpraHu3alui0 HM3yYeHUS
(¢u3MKKM Ha JESITeIbHOCTHOW OCHOBe. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzaunuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0y4yeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yJaronuxcs.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4e€OHOMY MPEMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
NPEeIMETOB, TOCKOJbKY (HU3ndYecKkne 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBICHUN, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosnee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (Pu3MUecKoro oOpa3oBaHHS B CTPYKType OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMPEIIONIaracT OBJIAJCHHE
CIIEIYIOUIMMU KOMIIETEHTHOCTAMHM, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBIICHHUS,

* OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'O UCCIIEA0BAHMS;

e UHTEPIIPETUPOBATH JJAHHBIE U UCIIOJIH30BaTh HAYUYHbIE JI0KA3aTEIbCTBA
JUTS1 TIOJTy4€HUST BBIBOJIOB.

Henn wusyuenus (U3NKK Ha YpOBHE OCHOBHOT'O OOIIEro 00pa30oBaHHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Konnerun Munucrepctsa npocseienus Pocculickoit @enepanuu (MpoToKoia oT 3
nekadps 2019 r. Ne [1K4BH).

Ieaun nzyyenus pusuKu:

e IpUOOpPETEHNE MHTEpECa W CTPEMIICHHsS OOy4aroluxcsi K HaydyHOMY
U3YUYEHUIO TPUPOJBI, PAa3BUTUE WX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUI O HAyYHOM METOJ€ MO3HAaHUA M (POPMUPOBAHHUE
UCCJIEI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

e popMUpOBaHKE HAYYHOIO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4YeHUs: OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e popMupoBaHHME MpENCTAaBIECHUNW O POAU (PUMKH A1 Pa3BUTHS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  MpPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyueit
npodeccuoHaIbHOM JESITEIbHOCTH, CBA3aHHOU ¢ (M3HUKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1ejedl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO

o01rero 00pa3oBaHusi 00ECTIEYNBACTCS PEIICHUEM CISAYIONINX 3a4a4:

epuOOpETEHNUE 3HAHUW O  JHMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUYECKHX, MArCHUTHBIX M KBAHTOBBIX
SBJICHUSX;

o IPUOOpPETEHNE YMEHHI OIMUCHIBATh U OOBSACHATH (PU3NYECKUE SBIICHUS C
UCIIOJIb30BAHUEM IOTYUYECHHBIX 3HAHUM;

©¢OCBOCHHE METOJOB PEIIEHUS MPOCTEMIINX pacy€THhIX 3aJad ¢
UCITIOJIb30BAHUEM bu3nIecKux MOJENEH, TBOPYECKUX u
NPaKTUKOOPHUEHTUPOBAHHBIX 33744,

e Pa3BUTHE YMEHUU HAOIIOaTh MPHUPOJHBIC SIBICHHS M BBIMOJIHSAThH OIbBITHI,
nabopaTopHble  pabOThl W  SKCIEPUMEHTAJBHBIE HCCIEIOBaHUS C
UCII0JIb30BAHUEM U3MEPUTEIBHBIX PUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ HHPOpManuend (GU3NUECKOTO COJEp KaHMS,
BKJIOUasi UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

* 3HAKOMCTBO €O cpepaMu npodeccuoHATbHOMN eI TeNbHOCTH, CBA3aHHBIMU C
¢u3uKO, W COBPEMEHHBIMH TEXHOJOTHSMHU, OCHOBAaHHBIMH  Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOpHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX PabOT U OMBITOB € YYETOM HMHAUBUIYATbHBIX OCOOCHHOCTEU
o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANBHBIX 3aJaHUi, MpejiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aMeHa 10 (pU3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. PU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenudyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi ciCTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKH H3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ] TMO3HAHUsS: HAOMIOJEeHHWEe, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaeMoro sBieHus. Onucanue GU3NUecKUX SBJICHUN ¢ TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBJIICHUSL.

2. ®usnueckre npuOOPHI U MPOLEAypa MPSMbIX U3MEPEHUN aHAOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue 1EHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEa.

4. OrmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHue Ttemmeparypbl IIPM IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue uccinenoBaHus 10 MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapvKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OO0Jblle, YeM OOoJblle BhICOTA
ycKa.

Paznen 2. IlepBoHayajibHbIe CBeJIEHHSI 0 CTPOCHHH BellecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OIbITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkenue dactul BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, auddys3us. BzanmomelicTBue YacTHI
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPIBIX
(kpuctaminueckux) Tenl. B3auMOCBSI3b MEXy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmongenue  siBAeHUN,  OOBSACHSIOUIUXCS  MPUTSDKCHUEM  WIH
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophule padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUIKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.
SBnenne uwHEpUUU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl KakK MNpUYMHA
U3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIUMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojiecTBuUs Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Crnoxenue
CHWJI, HaNpaBJICHHBIX MO OJHOW MNpsaAmoil. PaBHoaelcTBytomas cui. Cuia TpeHUs.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MpUpPOJEC U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHU.
3. HaGmronenue siBjeHUs HHEPIIUH.
4. HabOnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TEI.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEITH DJIEKTPUYECKOTO aBTOMOOWIISA U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTU CKOJbXKEHUA Opycka WIHM IIapuKa I0
HAKJIOHHOU IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanui)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUS AaBieHUs. JaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Ta3a OT 00bEma, Temmeparypbl. llepenaua paBneHus
TBEPABIMU TEJIAMU, JKUAKOCTIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUJAKOCTU OT IiayOuHBI. ['mapocratnueckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3eminn u atmocepHoe namieHue. lIpuuuHbBl CyliecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. OmnbeiT Toppuuennu. M3mepenue armocdepHOTO
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO aBlIeHUs OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTrO TABICHUSI.

JleficTBHE )KMIKOCTH M T'a3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppasinueckuii mpecc.

[IposiBneHue necTBUs aTMOC(HEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOMIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IIaBaHUs TEJl: NJABAHUE WM MOTPYXKEHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBaHnue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMA MOrpyKEHHOM B
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AKUJKOCTh YaCTHU TeNa.

2. OmpenenieHUE  BBITAIKUBAIOMIEH  CWIIBL, JEWUCTBYIOIIEM Ha  TeJlo,
MOTPYKEHHOE B KUIKOCTh.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIECH CHIIBI, JEUCTBYIOIIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAIKUBAIOWIEH CHIIBL,
JEUCTBYIONIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEeAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHne npaBuUiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunermyeckas W IOTEHIHMAIBHAS  DHEPTHS.
IIpeBpamienne 0OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NIPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIBHOU ITOBEPXHOCTH.
2. Hccnenosanue ycia0BHUM paBHOBECHUS pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TermuioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOTO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPIBIX TEJI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmauunBaHue U KamWUISIpHBIE siBJIeHUA. TemIoBoe pacuiupeHue U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPruu:
TeIvIonepeayda u COBEpIICHUE paboTHI. Bus TeIIoNepeaayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnuectBo Temorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. [emI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpa3zoBanue u koHuaeHcanus. Mcnapenue. Kunenue. YnaenpHas Termiora
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTe Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHUSL.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemmoBoro asurarens.
TernoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpavuu.

1. HaOmronenunie OpOyHOBCKOTO JABUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmionenue siBjeHui cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunabl Teronepenaym.

OxnaxxaeHue npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGroieHre nocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Ornpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbITHl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb JABJIICHUS BO3AyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3ylibTaTe
TEIJIoTIepeIauu U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropsiueu BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHne OTHOCUTEILHOMN BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne H MATHUTHbBIE SIBJICHHS.

Onektpuzauust Tena. [[Ba pona snekTpuyeckux 3apsnoB. BzaumopeictBue
3apsbKeHHBIX  Tenl. 3akoH KynoHa (3aBUCUMOCTh  CHIIBI  B3aMMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPS0B U PACCTOSHUS MEXTY TeIaMu).

Onekrpruueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpoBOIHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHMUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B XKHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  TokKa.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBAa. 3akoH Oma
st yyactka uenu. [locinemoBaTenbHOE W MapajuiesIbHOE  COEUHEHUE
POBOJHUKOB.

PaGora w MoOmHOCTH dJEeKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1enu U MOTpeOUTeNn IEKTPUUIECKOM sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctossHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJId U €ro 3HaA4€HUE MJIs )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe ToJ€  JJIEKTPpUYECKOro Toka. lIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3nekTpoMarnuTHoW uHaykiuu. [Ipasuno Jlenna.
DneKTporeHepaTop. CrniocoObt MOJTyYEHHUS ANEKTPUUYECKOU DHEPTUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TETI.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKkTpocTaTuyecKasl HHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM AIEKTPUYECKOTO ITOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3JIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 3neKTpUYECKOTr0 HANPSKEHHS BOJIBTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUM.
. B3aumopericTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3JCJICHHS MTOJI0COB MarHNUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHHUT.

JlencTBuEe MarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue aBIeHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJS HAa TMPOBOJHUKH U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenne u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOIO
CEYEeHHUs U MaTepuana.

[IpoBepka mpaBWIIa CIOXKEHHUS HANPSDHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CWIBl TOKa MpPU MAPAIUIETBHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue pabOThI MEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UCTop.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB MpPU  HUX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CUJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenune KII/] anexTpoaBUraTeIbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HaIPaBJICHUS HUHAYKLIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nB>keHrne. HepaBHoOMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl U1 MTHOBEHHas
CKOpOCTb TeJia TPU HEPABHOMEPHOM JIBUKECHUHU.

VYckopenue. PaBHOyckopeHHOE mpsMoJinHEHoe JBiwkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHws.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHKI CyNIEepIIO3UIUHU CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOs, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr Connua. IlepBas kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepraibHOM TOYkH. AOCoONOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue umiyinsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexannueckass paboTa M MOLIHOCTh. PaboTa cHII TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHS TeNa, TOJTHATOTO HaJ
MMOBEPXHOCTHIO 3eMIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunertnueckas
sHeprus. TeopeMa 0 KMHETHYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmroneHre MEXaHUYECKOTO JIBHXKEHUS! Tella OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPUM ABMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOpOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKPy>KHOCTH.

HalGmonenrne MmexaHu4YeCcKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKECHHUU
OTHOCUTEIBHO KaOMHETA (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtonenne paBeHcTBa CUIT IPU B3aUMOJICHCTBUU TE.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

[lepenaua umiysibca Npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBaHus 3HEPTUU NMPU B3aUMOJICCTBUHU TEJ.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHUUYECKON SHEPTrUM MPpHU JBUKEHUU TeJla MOJ1 ACHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEWIIEro pPaBHOMEPHOTO
JBUKEHUS IIapUKa WA TEIEKKH.

Omnpenenenue cpemHeld CKOPOCTH CKOJBXKEHHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TNPH PAaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHMH 0e€3
HAYaJIbHON CKOPOCTHM MYTH OTHOCSATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJBKECHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHS.

Onpenenenue Ko3ppuLMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHUS TIPH PABHOMEPHOM JBM)KCHHH Tela
0 TOPU30HTAIEHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOIO U MOJABHKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.

Pasznen 9. Mexannyeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JTBUKEHUU.

3aryxatomue — koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBoOMCTBA MeEXaHWYECKMX BOJH. [IpomonbHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune xoneOaHWiA TeNn TOJM JEHCTBUEM CHWIIBI TSHKECTH WM CHIIBI
yIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmioneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripocTpaHeHne npoAoIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCTMYECKHUN PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TepUoja KoieOaHW MaTeMaTUYeCKOro
MasiTHUKA.
2. Ompezenenue 4acTOTHI M MepUoa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VlccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEepHOJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TMEpuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHHKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMAarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BOdHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHeriHOE

pacnpoctpanenue cBeta. 3atMeHusa Connua u Jlynsl. Otpaxkenue cera. [lnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. l[lomHoe BHyTpeHHEe
OTpaXeHHWe cBeTa. Vcnonp30BaHME TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xona osayuerr B gauH3e. Onruueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CroxkeHue
CIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpsiMonuHEHOE pacCIPOCTPAHEHHUE CBETA.

OTtpaxkeHue cBeTa.

[TonyueHnne n300pakeHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

XoJ nydeit B coOuparonien JIMH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JIUH3.

[Tpuaun peiictBus oTtoammapara, MUKpPOCKOTA U TEJIECKOIIA.
10. Monens ri1a3a.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX 1[BETOB.
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Jlabopamopnuie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTpa)X€HHMsS CBETOBOTO Jiyya OT yIJa
MaJICHUsI.

2. HM3ydeHue xapaKTEPUCTUK U300pakeHUs TpeMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUS Ha TPAHUIIE «BO3AYyX—CTEKIIO».



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenne (HOKYCHOro pacCTOSHUSA U ONTHYECKON CHIIbI COOMparoen
JVH3BL.

6. OINBITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noronieHrue ceeta atomoM. KBauTel. JInHeiyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHUE aTOMHOTO
sanapa. Hykmonnas wmoxaenp atomHoro snapa. M3otombl.  PaanoaxkTuBHBIC
npeBpainieHus. [lepros momypacmnaga aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsA0BOTO U MACCOBOTO YHCEI.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakuumu cuHTe3a |
nenenus sanep. Ucrounuku suepruun CosiHiia 1 3BE37.

Anepnas sHepretuxa. JeWCTBUS pagMOAKTUBHBIX HU3JYYCHUN Ha IKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIECHHUS.

2. CrnekTpsl pa3InYHbIX Ia30B.

3. CnekTtp Bojopoja.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGota cuéTumka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONUN MOAYTh TIPEAHAZHAYCH /JII CHUCTEMAaTU3AINH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JIEITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAKXKE I MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3WKe s 00ydarouuxcs,
BBIOPABIIINX 3TOT YUYEOHBIN MpeIMeT.

[Ipu U3ydyeHHU JAHHOTO MOJYJISI PEANTM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX O0ECMEYMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIICIOBAHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.

[IpyHIMNIHANBHO AEATEIBHOCTHBIM XapaKTep AAHHOTO pas3fella pean3yeTcs
32 cu€T TOro, 4YTO OOYyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
IpeJIaraeTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3uYecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJI30BaTh HAYYHBIE METOJIbI MCCIIe0BaHUs (DU3NYECKUX SIBJICHUN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauWOoOJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX MU3BECTHBIX BUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTUMYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe uydenus puznku Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUSA:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
bu3nUecKon HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:KIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMECHEHHEM
JTOCTH)KCHUHN (HDU3UKWU;

— OCO3HaHHE BAXXHOCTH MOPAIbHO-ITUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUS

— BOCHPHATHE ICTETHUYECKHX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTAaBISIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAy4YHOW JIO0O3HATENBHOCTH, HMHTEpPEca K HCCIEI0BATEIBCKON
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronosy4us:

— OCO3HaHHE IIEHHOCTHM 0e30macHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpOrax, C 3JEKTPUUYECKUM M TEIUIOBBIM OOOPYTOBaHHEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKcHH, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJIOBeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE Yy4YacTHE B PEIICHUU NPaKTHUUYECKUX 3aJay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYEeCKOH U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UIUUYECKUX
3HAHUM;

e — UHTEPEC K MPAKTUYECKOMY U3yUEHUIO TPOPEeCcChii, CBA3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEGHTAllMsl HAa MPUMEHEHHE (PUBUUECKUX 3HAHUM JJIs PEIICHHUS 3aj1ad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUMI JIJIsI OKPYKAIOLIEN CPebl;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed ux
pelieHus;

e 8) aganTanum K M3MEHSIIOUIUMCS YCJOBUSAM COLMAJIBLHOM W NMPHPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICCTBUU TMPH BBHINIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — MOTPeOHOCTH B (HOPMUPOBAHNUU HOBBIX 3HAHUMU, B TOM YHCJIE (OPMYIUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH B 00JaCcTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO pPA3BUTUS B TNPHOOPETEHHWU HOBBIX (HUINUECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCUCTBUM C YUYE€TOM BIMSHUS HAa OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIEACTBHA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OcBOEHHS MporpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromierocsi 0yayT copMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  y4eOHBIC  JICWCTBUS,  PETyJISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble Joruueckue JelcTBUA:



eBBISIBJISITH M XapaKTepHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB
(stBIEHUM);

e YCTAHABJIMBATh CYIIECTBEHHbIM MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS JIs
000011IeHHs U CPAaBHEHUS,

¢ BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUMS] B pacCMaTpuBaeMbIX (hpakTax,
JAHHBIX U HAOJIOCHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

 BBISIBJISITh TPUYMHHO-CIICICTBEHHBIE CBSI3M TMPU HM3YYEHUU (HUBUIECKUX
SIBJICHUUW U TMPOIIECCOB, JENaTh BBIBOJbI C UCIIOIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKIIOUCHHUM, BBIJIBUTAaTh THUIIOTE3bl O B3aMMOCBS3SIX
bU3UYECKUX BEIUYNH;

e CAMOCTOSTENIBHO BBIOMpATh CIIOCOO pelieHus yueOHo# (u3nueckoi 3amauu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB pelleHus, BbIOOp Haubosee
MOJAXOASIIETO ¢ YYETOM CaMOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciaenoBaTe/ibCKie AeiiCTBUS:

e ICTIOJIb30BAaTh BOMPOCHI KaK UCCIIEA0BATEIILCKUN HHCTPYMEHT TTO3HAHMS;

¢ IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN
bU3UYECKU DKCIIEPUMEHT, HEOOJIbIIIOe HWCCle0BaHuEe (PU3UIECKOTO
SIBJICHUS;

e OIICHMBATh HA MPUMEHUMOCTH U  JIOCTOBEPHOCTH  HH(pOPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

e CAMOCTOSITENIbHO (POopMyIHMpoBaTh OOOOIIEHHS U BBIBOABI 1O PE3yJIbTaTaMm
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIICOBAHMS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEWIIee  pa3BUTHE  (QU3HUUYECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

e IPUMEHSATh Pa3JINYHbIE METO/bl, HHCTPYMEHTBI M 3alpOChl MPHU IMOUCKE U
orOope WH(POPMAIUA WIA JAHHBIX C y4E€TOM TMPEIIOKEHHOU Yy4eOHOM
bu3nvecKoi 3a1a4m;

e AHATTU3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETHPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUAOB U (DOPM MpEACTABICHNUS,

e CAMOCTOSITEIbHO ~ BHIOWpATh  ONTUMAIbHYIO  (OpPMY  TPEACTABICHHUS
uHQOpMAIIMM W WUTIOCTPUPOBATH pelIacMble 3aJadll  HECIOKHBIMU
CXeMaMH, TuarpaMmmamMu, HHOU rpadKoi U MX KOMOWHAITUSIMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:

eB XOJ€ OOCYXJeHHs ydyeOHOro marepuana, pe3yJbTaToB JabOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBI U
BBICKA3bIBaTh WJEH, HAIICJICHHbIC Ha PEIICHHE 3aJauyd U TOJJIepKAHUE
0J1aroKeIaTeIbHOCTH OOIICHHS,



* CONIOCTABIIATh CBOM CYXKICHHS C CYKICHHUSIMU JIPYTUX YYACTHUKOB JUANOra,
0OHapy’KMUBATh Pa3IMYUE U CXOACTBO MMO3UIIMIA;

e BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

o IyOJIMYHO MPEJCTABIATh PE3YJbTATHl BBIIOJHEHHOTO (PU3NYECKOrO ONBITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

e IOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHJIMBHUYaTbHOU
paboThI MpU PelIeHUH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

e IPUHUMATH LIEJTM COBMECTHOM JIE€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS 11O
e€ JOCTIKEHHIO: pacupelessiTb poJid, OOCYXJIaThb TMpoOILecChl H
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

¢ BHITIOJIHATH CBOKO YacTh pabOThHI, JOCTUTas KaueCTBEHHOI'O pe3yibTaTa Io
CBOEMY HAIpPABICHUIO U KOOPJIAUHUPYS CBOM JECUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH]Ibl;

¢ OIICHMBATh KAayeCTBO CBOEro0 BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

¢ BBISIBJIAATH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMUX IS
perieHus Gpu3NIeCcKUX 3HAHUM;

e ODUEHTUPOBATHCS B PAa3IWYHBIX  MOAXOJaX MPUHATHS  PELICHUM
(MHIMBUAYAJIbHOE, MPUHATHE PELICHHUS B TPYIINE, MPUHATHE PEIICHUM
TPYIION);

¢ CAMOCTOSITENIbHO COCTaBIIATH AJTOPUTM pelieHus: (U3MUECKON 3a7aud WM
IUTAHA WCCJIEOBAHMS C YUYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH MpE/JIaraéMble BapUAHThI PEIICHUI;

e ICJIATHh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e 1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U IIPeAJiarath IJiaH €€ U3MEHEHUS;

¢ O0BSICHATh  NMPUYUHBI  JOCTWKEHUS  (HEHOCTHMXKEHHWS)  pe3yJbTaToB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B AEATEILHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS
¢u3nueckoro WCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEN;

e OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LEIU U YCIOBUSIM;

e CTaBUTH C€0s1 HA MECTO JIPYroro 4ejoBeKa B XOJIe CIopa WM JUCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;



e IPU3HABATh CBOE MPaBO HA OIIMOKY IPH pElICHUH (PU3NYECKUX 3a/a4 WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

NPEAMETHBIE PE3YJIbTATBI

K xoHy o6yuenust B 7 kjacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e ICTIOJIb30BaTh MOHATHUA: (PU3NUECKUE U XUMUYECKHUE SIBJICHUSI, HAOII0/ICHHE,
AKCHEPUMEHT, MOJIEJb, TUMOTE3a, CAUHUIBI (PU3UUECKUX BEJIMYUH, aTOM,
MOJICKYJIa, arperaTHble COCTOSIHUSI BemecTBa (TBEpPIOE, IKHUJIKOE,
razoo0pa3Hoe), MeXaHU4YeCKOe JIBIKCHHUE (paBHOMEPHOE, HEPAaBHOMEPHOE,
NPSMOJIMHENHOE), TPaeKTOpHUs, PaBHOJEHUCTBYIOIIAs cuia, aedopmarus
(ympyrasi, TiIacTH4ecKas ), HeBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

epaznnuath sBJICHUS (MUddy3us, TENI0BOE NBUKEHUE UYACTHI[ BEIICCTBA,
paBHOMEpPHOE  JIBUKEHHE, HEPABHOMEPHOE  JIBUKEHHUE, HHEPIHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalllcHUs, TMepefaya JaBji€HUsS TBEPABIMU TeEJaMH, >KUJIKOCTAMHU W
razamu, arMoc(epHoe JaBJeHHE, IUIaBaHUE TEJ, IPEBPAIICHUS
MEXaHMYECKOW PHEPruu) MO OMHCAHHMIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;

epacmo3HaBaTh  MPOSIBIIEHWE  M3YYCHHBIX  (U3HYECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI JBUKEHUSI C PA3JIMUYHBIMU CKOPOCTSAMHU B JKUBOM U HEXUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO NaBIICHUS Ha KUBOW OpraHU3M, IUIABaHHUE PHIO, phIYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBUYECKUX SBICHUN;

 ONTUCHIBATh M3YUYEHHBIC CBOICTBA Tel U (DU3UYECKUE SBICHUS, UCTIOIB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIECTBA, BpEMs,
IIyTh, CKOPOCTb, CPEAHSASI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIA TSKECTH, BEC
Tela, cuila TPEeHWs, HAaBieHHe (TBEpIOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbl, KO3(QUIMEHT TOJIe3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYeCKasi W TMOTEHUUAJIbHAS DHEpPrus), NpU OMNHCAHUU MPaBUIBHO
TPakTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEITWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMH,
CTPOUTH rpaUKK U3YYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJIMYHH;

e XapaKTepU30BaTh CBOMCTBA Tes, (U3UYECKUE SBICHUS U MPOIECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,



3akoH [lackansi, 3akoH ApxuMme/a, MPaBUJIO paBHOBECHUs pbluara (0J0Ka),
«30JI0TOE TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOH
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKECHUE;

e O0BSICHITH (PU3MUECKUE SIBJICHUS, TIPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCJE U
B KOHTEKCTE€ CHUTyallUd MPaKTUKOOPHUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATh MPUYMHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH OOBSICHeHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelaTh pacu€THhIC 3aauu B 1—2 JAEHCTBUSI, UCTIONIB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIONINE (DU3WUYECKUE BEJIWYMUHBI: HAa OCHOBE aHajau3a YCIOBHS
3a/1aud  3aMKUChIBaTh KPAaTKOE YCJIOBUE, TOJCTABIATh (pu3nueckue
BEJIMYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOIUMBIE JIJIsl PEIIeHUs 3aj]a4, OIICHUBATh PEATUCTUYHOCTh
MOJIy4eHHON (DU3NUECKON BETUUUHBI;

e paCro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIIU
(bU3UYECKUX METOJIOB, B ONMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeanoyioxkeHue  (TUMoTe3y),  pas3auyaTbh U HUHTEPHPETHPOBATH
MOJIYYEHHBI pe3yibTaT, HAXOJUTh OLIMOKM B XOJI€ OIbITa, JIeNaTh
BBIBO/JIBI TI0 €T0 pe3yjIbTaTam;

¢ IPOBOJIUTH OMBITHI 10 HAOIIOJECHUIO (PU3UUECKUX SIBICHUN W HU3HUIECKUX
CBOMCTB Tei: GOopMyIHpOBaTH MPOBEpPAEMbIC MPEANOTIOKEHU, COONPATh
YCTAaHOBKY U3 MPEIOKEHHOTO 000PYyI0BaHUs, 3aIIUCHIBATh XOJ] OMbITA U
(dbopMynpoBaTh BHIBOBI

e BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPDEMEHHU, MACChI Tela, 00bEMa,
CWIBl M TEMIIepaTyphl C HCIOJIb30BAHUEM aHAJOTOBBIX M IU(POBBIX
npuOOpOB, 3alUCHIBATh TOKa3aHUs MPUOOPOB C YUYETOM 3aJaHHOMN
a0COIOTHOM MOTPEITHOCTH U3MEPEHUH;

e IPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJIHON (PU3MUECKOW BETUYHHBI OT
IPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEpPHO JBWXKYILETOCsS Tela OT BPEMEHHU JBUKEHHS TeJa, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TEJl, CUIIbI
YIIPYTOCTH OT YJIMHEHUS TPYKUHBI, BRITAIKUBAIOMIEH CHIBI OT 00bEMa
NOTPYKEHHON YacTH Tesla U OT IJIOTHOCTH KUIAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBATh B
IUITAHUPOBAHUM y4eOHOrO0 UCCIEOBaHMS, COOUpaTh YCTAHOBKY U
BBINIOJIHSITh M3MEPEHUS, CleAysd MPEeJIOKEHHOMY IUJIaHy, (UKCHUPOBATh



pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJIC
MPEIOKEHHBIX TaONHI] U TpauUKOB, JAENaTh BHIBOABI MO pe3yJbTaTam
WCCJIEIOBAHUS;

e IPOBOJAUTHL KOCBEHHBIE M3MEpPEHUS] (PU3MUYECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrOo Tejla, CWiIa TPEHHUS CKOJbXKEHUS,
JaBJICHUE  BO3/AyXa, BBITAJIKMUBAIOIIAs  CWiIa, JEUCTBYOIIass  Ha
NOTPYKEHHOE B JKUJIKOCTh TeNO, KOA(D(PUIMEHT TMOJIE3HOTO JEHCTBUS
OPOCTBHIX MEXaHHU3MOB), CIEAys TMPEIOKECHHON HWHCTPYKIUHU: TpHU
BBITIOJIHCHUU HU3MEPEHUN CcOoOUpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIISITH 3HAUCHUE UCKOMOW BEJIMYMHBIL;

e COOIONIATh TIPaBUJIa TEXHUKU O€30MaCHOCTU NpH padoTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

e YKa3bIBaTh MPUHIMUIBI JCHUCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapomeTp,
phIuar, MOABMKHBIN U HEMOABWKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

e XapaKTepU30BaTh MPUHLMIBI  JEUCTBUS  M3YyUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha MX OmucaHus (B TOM YHCIE:
MOAIMIMITHUKHA, YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUA Tpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCTIONB3YS 3HAHUS
0 CBOMCTBaxX (pU3MUYECKHUX SBJICHUM M HEOOXOJIMMBbIE (PU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

o IPUBOIUTH MPUMEPHI (HAXOAUTHh HH(POPMAIIHIO O PUMEPAX) MPAKTUUECKOTO
UCIIOJIb30BaHUs (U3MUECKUX 3HAHUW B TOBCEAHEBHOM JKU3HU A
obecrieueHuss OE€30MAaCHOCTH TpH  OOpalleHHMH ¢ TpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3J0POBbS W COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO TTOBEAECHUS B OKPYKAIOIIEH CpeE;

¢ OCYIIIECTBIISAT  OTOOpP MCTOYHMKOB uHGpopmanuu B HHTepHeTe B
COOTBETCTBHH C 33IaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HAHUM W MNOyTEM CpPaBHEHUS PA3JIUYHBIX HMCTOYHUKOB BBIACIATH
UH(GOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

* CTIOJIH30BaTh TPH BBHIMOJHEHWN YYEOHBIX 3aJaHUNl HAYYHO-TOMYJISPHYIO
IUTEPATYpy (PU3UUECKOTO COJAEpKaHHS, CIPABOYHBIE MaTEpHUabI,
pecypebl cet IHTEpHET, BlIaieTh NpUéMaMHi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHUE MHCHbMEHHbIE U YCTHBbIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
yycie MyOJIMYHO JeNaTh KpaTKue COOOLICHHS] O pe3yJbTaraX MPOEKTOB
WM Y4YeOHBIX HCCIENOBAaHUM, MpPU HSTOM TIPAMOTHO HCIOIb30BaTh



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE [IPE3EHTALUEN;

e[IpYM BBINOJIHEHUH Y4YE€OHBIX MPOEKTOB M HCCIEJAOBAHUNA pPaCIpEeaesTh
00s3aHHOCTH B TpYINIE B COOTBETCTBHM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTh 3a BBINOJHEHWEM IIJJaHA JCUCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHHMKAaTHBHOE B3aUMOJECHCTBHE, YUUTHIBAS MHEHUE OKPYKAIOLIHX.

K xoniy oOyuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

* ICMOJIb30BaTh MOHATHUS: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTANINYECKUE U
amop(Hble TeJa, HACBHIEHHBI M HEHACHIIEHHBIA TMap, BIAXKHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPIus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKHUN 3apsl, AIEKTPUUYECKOE T0JI€, TPOBOJHUKHU
U JUDJIEKTPUKH, IOCTOSHHBIA dJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e paznuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXaThe, Teruionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAUYMBaHUE, KANMWUISPHbBIC SBJICHHS, HUCIIAPEHUE,
KOHJCHCAIUsl, IJIaBJIeHUe, KpucTaum3anus (OTBEp/AEeBaHUE), KUIICHHE,
TEeIuIonepeaayda (TEmIOnNpPOBOJHOCTS, KOHBEKIIUS, U3JyUYEHHE),
NIEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3aps0B, NEHUCTBUS AIEKTPHUUECKOIO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE MAarHUTOB, JEHCTBHE
MarHUTHOI'O I0JI HAa IPOBOJAHHUK C TOKOM, JIEKTPOMAarHUTHAsI MHIYKIIHSI)
[0 ONHCAaHUIO HUX XaPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
J€MOHCTPUPYIOLIUX TaHHOE (PU3NUECKOE SIBICHUE;

epacro3HaBaTh MPOSABIECHUE  U3YYEHHbIX  (U3MUECKUX  SBICHUH B
OKpY’)XalollleM MHupe, B TOM 4Hcle (U3HUECKUE SIBJICHHUS B MPUPOJE:
IOBEPXHOCTHOE HATSDKEHME M KAWUISAPHBIE SBJICHUS B IMPUPOJE,
KpUCTaJIbl B npupozae, usiydeHue ConHia, 3amep3aHue BOJOEMOB,
MOpCKHE Opur3bl, 00pa30BaHKUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUYECKUE
ABJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
noje 3emiH, Apeld MoaI0COB, pOJib MAarHUTHOTO TOJS JUIsl JKU3HM Ha
3emiie, NOJISPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MTPAKTUYECKYIO 3a]a4y B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (HU3UICCKUX
SIBJICHUM;

e OMIMCHIBATh M3YYECHHbIC CBOMCTBA Tel M (U3MUYECKUE SBICHUS, MCTOIb3YS
¢usnyeckue BeIUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO
TEIUIOTHI, yJENIbHAasg TEIUIOEMKOCTh BEIIECTBA, YyHAEJIbHAs TEILIOTa
IUIaBJICHMS], yJeJIbHAs TEIJIOTa NapooOpa3OBaHMs, YJeiIbHAas TEIIOTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM



MAIlIMHBI, OTHOCUTEIIbHAA BIAXXHOCTh BO3/yXa, JJICKTPUUYECKUW 3apsij,
CUJla TOKA, JJIEKTPUUYECKOE HAaIpsSHKEHUE, COMPOTHUBIIEHUE IPOBOJIHUKA,
yIEIbHOE  CONPOTUBJIICHWE  BEIIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0 TOKa), TMpPU  ONUCAHWUU MPABUIBHO  TPAKTOBAaTh
(bU3UYECKU CMBICT HMCTOJb3yEMbIX BEIUYUH, O003HAUCHUS U EAUHUIIBI
bU3MYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIUYMH;

e XapaKTepU30BaTh CBOMCTBA Tey, (U3UYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3yS OCHOBHBIC TOJIOKEHUSI MOJICKYISIPHO-KUHETUYECKON TEOpUH
CTPOCHHMS BEIECTBA, MPUHIIMI CYMNEPHO3ULIUUA MOJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsijia, 3akoH OMa ISl yJacTKa Ieu, 3aKOH
Jxoyns—JIeHua, 3aKOH COXpAaHEHUs DJHEPruu, IMpU OSTOM J1aBaTh
cioBecHYI0 (OPMYJIMPOBKY 3aKOHAa W 3aIllMChIBaTh €r0 MaTeMaTUYeCKOe
BBIPAXKEHHUE;

¢ O0BSCHITh (HU3UYECKUE TPOIECChl M CBOWCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CUTyallMil MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
MPUYMHHOCJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE M3 1—2 JIOTHYECKHUX
IaroB ¢ omopod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMYECKUX SIBICHUH,
(bU3UYIECKUX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

e pelaTh pacu€THhIC 3a1a4M B 2—3 JCHCTBUSI, UCIIONIB3YS 3aKOHBI U (POPMYIIBI,
CBS3bIBAKOIINE (DU3WUYECKUE BEJIWYMHBI: HAa OCHOBE aHajau3a YCIOBHS
3aJ]a4y 3aMMChIBaTh KPATKOE YCIIOBHUE, BBISIBISATH HEIOCTATOK AAHHBIX JJIS
peleHus 3a1ad, BRIOMPATh 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIC NI €€
pellieHUs, MPOBOJUTH PACUEThl U CPaBHUBATH IIOJYYCHHOE 3HAYCHHUE
(br3UYeCKON BEIMUNHBI C U3BECTHBIMU JIAHHBIMU,

e pACO3HABATh MPOOJIEMBI, KOTOPBHIE MOXHO PEUIUTh MOpPU TTOMOIIU
(bU3UYIECKUX METOJOB, HWCIIOIb3Ys OINHCAHUE HCCICIOBAHMS, BBIICISATH
MPOBEPSAEMOE  MPEAIOI0XKEHUE, OLECHUBATh IPABUIBHOCTh IOPSAIKA
MIPOBEAECHUS UCCIICIOBAHMUS, JI€JIaTh BBIBO/IBI;

e IPOBOJAUTH OIBITHI IT0 HAOJIOICHUIO (PU3HYECCKUX SBICHUN MW (PU3MICCKUX
CBOMCTB TeJ (KalWIISpHBIC SIBJCHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT
ero o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HarpeBaHUS
MpU U3JIYYCHHH OT IIBE€Ta H3Jy4Yarollei (MOorJomarolieii) moBEepXHOCTH,
CKOPOCTh HCIIApE€HUs BOABI OT TEMIEPATYPhl KUAKOCTH W IUIOMIAAU €€
MMOBEPXHOCTH, OJJEKTPU3ALMS TEJI W B3aUMOJICMCTBUE DSJIEKTPUUYECKUX
3aps/IoB, B3aMMOJICMCTBUE TIOCTOSIHHBIX MAarHUTOB, BH3yald3alus
MarHUTHBIX ITOJICH IMTOCTOSIHHBIX MAarHUTOB, JCHCTBUS MAarHUTHOTO IOJIS Ha
MPOBOJHUK  C  TOKOM, CBOMCTBa  JJIEKTPOMAarHuTa,  CBOMCTBa



ANEKTPOJABUTATENS TMOCTOSHHOTO TOKa): (OpMYIHUPOBATH MPOBEPSIEMBbIC
MIPENO0JIOAKEHUS, COOUPATh YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYI0BaHUS,
OMUCHIBAThH XOJI OMbITA U (DOPMYIHPOBATH BHIBOJIHI,

e BBIMIOJIHATH MPSAMBIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BIIAXKHOCTHU
BO3JyXa, CHWJIBI TOKA, HAINPSIKEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB M JATYMKOB (DU3UUYECKUX BEJIWYUH, CPAaBHUBATH PE3yIbTAThI
U3MEPEHUN ¢ yuéTOM 3aJaHHON a0COIFOTHOM MOTPEIIHOCTH;

e IPOBOJAUTH UCCIETOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
IpPYroll ¢  UCIHOJB30BAaHUEM  TNPSIMBIX  U3MEpPEHUN  (3aBUCUMOCTH
COINPOTHUBIICHUS IPOBOJHUKA OT €ro UIMHBI, IUIOMIAAX TMOINEPEYHOTO
CEUCHUS U YAECIBbHOTO COIPOTUBIICHUS BEIIECTBA TPOBOJIHUKA, CUJIbI TOKA,
UIYyLIETO 4Yepe3 IMPOBOAHUK, OT HANPSIKEHUS Ha  MPOBOJHHUKE,
UCCIIEJOBAHME TOCJEIOBATEIIBHOIO U  IMApauIEJbHOTO  COCAUHEHUMU
IIPOBOJIHMKOB): IIJIAHUPOBATh HMCCIEJIOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAysd MPEeIOKEHHOMY IIIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJYYEHHOW 3aBUCHMOCTA B BHJE€ TaOiuI[ U TpaduKos,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHNS;

¢ IPOBOJAUTHL KOCBEHHBIE W3MEpPCHUS (U3WYECKUX BeIUUUH (yAeibHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE TMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATh HM3MEPEHHs, COOHpPATh
JKCIIEpUMEHTAJIBHYK0 YCTAHOBKY, CIEAYys NPEII0KEHHOM MHCTPYKLHU, U
BBIYMCIIATh 3HAUEHHUE BEJINYNHBI,

e COOJIIO/IATh TIPAaBWJIA TEXHUKH O€30MACHOCTH MpHU padoTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

e XapaKTEpU30BaTh TMPUHILMIBI  JEUCTBHS  HM3YyUYEHHBIX MOPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX ONHUCaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIEpMETP,
BOJIBTMETP, CUETUMK BJICKTPUYECKOU 3SHEPIUH, 3JIEKTPOOCBETUTEIIBHBIC
npuOOpPbI, HATPEBATEIBHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
PEAOXPAHUTENH, ANEKTPOMATHUT, 3JIEKTPOJBUTaTEb MOCTOSHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMBIC
dusznueckre 3aKOHOMEPHOCTH;

e PACIIO3HABATh MPOCTBIE TEXHUYECKUE YCTPOMCTBA U HM3MEPUTEIbHBIC
npuboOpsl TIO CXeMaM © CXEMaTHYHBIM PHCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, TMTPOMETP, ABUTATEIb BHYTPECHHETO
CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI SJEKTPUUECKUX
LENEN C MOCIEI0BATENBHBIM U MMAPAIUICIIBHBIM COCAUHEHUEM JJIEMEHTOB,
pasiinyas yciaoBHbIE 0003HAUYCHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;



e IPUBOIUTH NPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUSl (U3MYECKUX 3HAHUM B MOBCEAHEBHOM JKU3HU A
oOecrieyeHusi 0€30MAaCHOCTH MpU  oOOpamieHMM ¢ npudbopaMu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHUS 3A0pPOBbS U COOJIIOIECHHUS
HOPM 3KOJIOTHYECKOTO NOBEICHMS B OKPYKaIOIEH cpeie;

¢ OCYLIECTBIIATh  MOUCK HMHPOpMalUuUd  (PU3NYECKOTO  COAEpKaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUs
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIAENATH HMH(GOpMAIUIO, KOTOpas
ABJISIETCS] MPOTUBOPEYMBOM MIIM MOXKET ObITh HEJOCTOBEPHOI;

* ICTIOJIH30BaTh MpPH BBIMOJHEHUN YYEOHBIX 3aJaHUN HAYyYHO-MOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COJEp)KaHUs, CIPaBOYHbIE MaTepHalbl,
pecypcel cetu MHTepHeT, BrageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE M KpAaTKHE YCTHBIE COOOIICHMUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepkKaHUsi, B TOM 4YHCIe NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
IPOEKTHOW WIJIM MCCIE0BATEeNIbCKOM NEATEeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBIA anmapar Kypca (U3UKH,
COIIPOBOX/1AaTh BBICTYIUIEHUE MTPE3CHTALUEH;

e[IpY BBINOJIHEHUH YYEOHBIX TNPOEKTOB U HCCIEAOBAaHUN (PU3NUECKUX
IPOILIECCOB PACIpENesATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJjauaMi, CJIEJUTh 3a BBIIIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B
JESITeIbHOCTD IPYIIIbI, BEICTpauBaTh KOMMYHHUKATUBHOE B3aUMO/IEHCTBUE,
HPOSIBIISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K kxoH1ly oOyueHus B 9 kjacce npeJMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JTOJDKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIMIUXCS YMCHU I

e CIIOJIB30BAaTh  IOHATUA: CHCTEMa OTCYE€Ta, MaTepuajbHas  TOYKa,
TPAaeKTOPHsI, OTHOCUTEIBHOCTh MEXaHMYECKOrO JABIKEHUS, Jedopmanus
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTb M TEPEeTpy3KH, LIEHTP TSKECTH, aOCONIOTHO TBEPAOE TEIO,
LEHTP TSHKECTU TBEPJOrO Tejla, paBHOBECHE, MEXaHMUYECKHUE KOoieOaHus U
BOJIHBI, 3BYK, WH(pPa3ByK U YJIbTPa3BYK, 3JCKTPOMArHUTHBIE BOJIHBI,
IIKaJia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaIbHO30PKOCTH,
CHEKTpPbl UCIYCKaHUs W TOTJIOLIEHUs, anb(a, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, SIZIEPHAsI SHEPIeTHKA,;

epaznuyaTh SABJICHHUA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
IBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUXKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOJIeOaTelbHOEe IBMKCHHE (3aTyXamollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3joKeHue 0eroro cBeTa B
CHeKTp ¥ CIOXEHHE CIEKTpaJbHBIX [IBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JIHMHEHUYATOrO CIEKTpa
M3JTyUYCHHS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

e PAcTO3HaBaTh  MPOSBICHHWE W3YYCHHBIX  (HU3MYECKHX  SBICHUH B
OKpyXXaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHUS B TPUPOIE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE OJKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B MPHPOJE, OMOJOTHYECKOE JCHCTBHE BUIAMMOTO,
yIbTPaQHUOIETOBOTO W PEHTTEHOBCKOTO H3ITyYeHUH, EeCTECTBEHHBIN
paMoOaKTUBHBI (DOH, KOCMHUYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOJHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHM3M YeJIOBeKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKU) (PU3MUECKUX
SIBIICHUM;

e ONTUCHIBATh M3YUYEHHBIE CBOICTBA Tel U (PU3MYECKUE SBICHUS, MCIIOIB3YS
¢usznueckre BEeTUYHHBI (CpeHSIE W MTHOBEHHass CKOPOCTh Teja IpHu
HEPAaBHOMEPHOM JIBIJKEHUH, YCKOpPEHHUE, IMepeMelleHue, MyTh, YIiioBas
CKOpOCTb, CHJIa TPEHUS, CUJIa YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tejla, UMIYJIbC TeNa, WMITYJIbC CHJIbI,
MexXaHu4deckasi paboTa MW MOIIHOCTh, TMOTEHIMATIbHAs JHEPrusi Tea,
MOJTHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS YHEPIHs CHKATOM
OpPYKUHBI, KHHETHYECKas OJHEprus, IOJHas MeXaHWdecKas JHeprus,
HepuoJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNlb MPEJIOMIICHHUS Cpeibl), PH ONMHMCAHUU
NpPaBUIBHO TPAaKTOBAaTh (PU3WYECKUI CMBICI HCHOJIb3YEMbIX BEIHYUH,
0003HAUYEHUs U EIUHUIBI (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIIMYUHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;

e XapaKTEepH30BaTh CBOMCTBA TeN, (U3NYECKUE SBJICHUA U MPOLECCHI,
WCIIONIb3YSl 3aKOH COXPAHEHHUS 3HEPIHH, 3aKOH BCEMHPHOTO TATOTECHHUS,
IOPUHLUI CYNEPHO3UINN CHUJI, TPUHIUI OTHOCUTEIbHOCTH ['amumies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS HMMITYJIbCa, 3aKOHBI OTPAXEHHUS U
MPETOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEI



NpU SIIEPHBIX PEAKUUAX, IPHU STOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

¢ O0BSICHATh (PU3MUECKUE NPOLECChl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTh O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THHIC 3a/1au (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHHH),
UCIOJIb3Ys 3aKOHBI U (DOpMyJibl, CBsA3BIBAIONINE (DU3UUECKUE BEITUUMHBI:
HAa OCHOBE aHajdu3a YCJIOBHS 3aJadyd 3allMChiBaTh KpPAaTKOE YCIOBHE,
BBISBJISATH HEJOCTAIONINE WM U30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI U
(dopMyIibl, HEOOXOAUMBbIE JIJISl PEIICHHUS], TPOBOJAUTH PACUETHI U OLICHUBATh
PEANMCTUYHOCTH MOJYYEHHOTO 3HAUEHUS (PU3NYECKOI BEITUUUHBI;

e pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIH
(¢u3MUeCKX METO/OB, HCIIOJIb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
IpoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPaBUIBHOCTh IOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeJlaTh  BBIBOABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

e IPOBOJUTH OIBITHI TTO HAOIOICHUIO (PU3MYECKUX SBICHUN W (PU3MISCKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
SHEPrUH, 3aBHCHUMOCTH IEpPHOJia KOJeOaHUl MPYKMHHOTO MAasTHHKA OT
MaccChl Tpy3a M KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT AMIUIUTYbI
MajblX  KoJieOaHWH,  MPSIMOJMHEHMHOE  paclpoCTpaHEHHWE  CBETa,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B cOoOHparomen
JWH3E, HAOJIOJECHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYyUCHUS):
CaMOCTOSITEILHO  CcOOMpaTh YCTAaHOBKY U3 HW30BITOYHOro Habopa
o0OpyZOBaHUs, OMHUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
dbopMynHpOBaTH BHIBOIBL

¢ IPOBOJIUTH TPU HEOOXOAMMOCTH CEPHUIO MPSMBIX W3MEPEHHM, OIpeaess
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((POKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a H3MEpeHUs
(u3MepuTenbpHOro npudopa);

e IPOBOJIUTH  HCCIEJOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU
MpU PaBHOYCKOPEHHOM JIBIDKEHHWH O€3 HadaJbHOW CKOPOCTH, Mepruoaa
KOJIeOaHM MaTeMaTHYeCKOTO0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaXXEHWsl CBETa OT yria MaJeHUs W yria MPeOMJICHHS OT yria
MajieHus): TIUIAHUPOBAaTh HCCIEAOBAHHWE, CaMOCTOATEIHLHO COOHMpATh



YCTaHOBKY, (DUKCHPOBAaTh PE3ylbTaThl IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecKUX BEIWYUH B BHUAEC TaONMUIl M rpadUKOB, JEJaTh BBIBOJbI IO
pe3ysbTaTaM MCCIICIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIC W3MEPEHUS (DHU3UUCCKUX BEIMYMH (CPEIHSSI
CKOPOCTh M YCKOpEHHE Tejla TMpPU PABHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYXKUHBI, KOAIPDUIHEHT
TPEHHSI CKOJBKCHHS, MEXaHMYeckas pabdoTa W MOIIHOCTh, YaCcTOTa H
nepuoy KoyseOaHW MaTeMaTHYeCKOro W MPYKHWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONIICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHKPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATE U3MEPEHUS, CIICIys MPEII0KCHHOW WHCTPYKIIUH, BBIYHCIIATH
3HAYCHWE BEJIMYUHBI M aHAITM3UPOBATH TOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEIIHOCTH U3MEPEHUI;

e COOJIFO/IaTh TIPAaBWJIA TEXHUKU OE30IMACHOCTH IMPHU padoTe C JabopaTOPHBIM
00opy10BaHUEM;

epa3IMYaTh OCHOBHBIC IPU3HAKHM M3YYCHHBIX (DHU3UYCCKUX MOJICIICH:
MaTepHalibHass TOYKa, aOCOJIFOTHO TBEPAOE TEJO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IIAaHETapHas MOJICIb aToMa, HYKJIOHHas
MOJIeNTb AaTOMHOTO S]1pa;

e XapaKTEpHU30BaTh TMPUHLMIBI  JEHUCTBUS  M3YYEHHBIX MPUOOPOB |
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX oOmNHcaHus (B TOM YHCIE:
CIUZOMETp, JATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHHM MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

* CTIOJIH30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH HM3YyUYCHHBIX TEXHHUUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBl IS
MOCTPOCHHMS M300paKEHUH B MJIOCKOM 3€pKajie M COOMPArOIIeH INH3E;

o IPUBOIUTH PUMEPHI (HAXOAUTH HHGOPMAIIHIO O TIPUMEPAX) MPAKTHIECKOTO
UCTIONIb30BaHUs (U3MUECKUX 3HAHUH B TOBCEAHEBHOW JKU3HU A
oOecrieueHusi 0€30MACHOCTH TMpH  OOpamieHuH ¢ npudopaMud H
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH CpeJIE;

¢ OCYIIIECTBIISATh  MOUCK HWHPOpManuu  (PU3NYECKOTO  COACp)KAaHUSA B
WNuTeprHere, caMOCTOSITENNBHO (hOPMYITUPYS MMOMCKOBBIN 3aMpoc, HaXOIUTh
MyTH ONPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW MH(OpPMAIIMK HA OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOTHUTEIHHBIX UCTOYHUKOB;



* CIIOJIH30BaTh MpPHU BBINOJHEHUU YYEOHBIX 3aJaHUN HAYyYHO-MOMYJSPHYIO
JAUTEPaTypy (PU3MYECKOTO COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetn MHTEepHeT, BiageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(YOPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOLIEHUS Ha OCHOBE
uH(pOpPMAIIMM U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO COJIEp)KaHUs,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl IPOSKTHON MIIM UCCIIEI0BATENbCKON
NEeSATENbHOCTH, TMPU OSTOM TPaMOTHO  HUCHOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT M3y4aemoro paszziena (U3MKd U CONPOBOXKAATH
BBICTYIIJIEHUE TMpEe3eHTalMel ¢ y4€TOM OCOOEHHOCTEW ayauTOopuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pazgea 1. @u3uka u e€ pojib B NO3HAHMHU OKPYKAKOIIEr0 MUpPa
b K
1.1 ®dusurka - Hayka 0 IpUpoJe 2 nommorexa 110
https://m.edsoo.ru/7f416194
bu6 OK
1.2 duszndeckne BEIIMINHBI 2 1 nomorexa I
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHbIe CBEIeHUS 0 CTPOEHUM BellecTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nommoreka L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BelllecTBa https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
b K
3.1 MexaHu4ecKoe JIBHKCHHE 3 nommorexa 110

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




bu6mmoreka [{OK

3.2 WNuepuus, Macca, MI0THOCTh ) 1
https://m.edsoo.ru/7f416194
3.3 Cuna. Bugpl cun 14 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, *KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya naBieHus: TBEPAbIMU 3 bubnuorexa [JOK
' TEIaMHU, KUJIKOCTIMHA 1 Ta3aMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2
JlaBierue KHKoCTH > https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
5.1 PaboTa 1 MOIITHOCTH 3 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
bu6 K
5.3 MexaHunueckas 3Heprust 4 1 uoamorexa O
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
Paszgea 1. TensioBble siBjIeHUst
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CTIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHUTHbIE SIBJICHUSI
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 ITocTOSIHHBIN AJIEKTPUUECKUN TOK 20 1 7 nommoreka I
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 Bubmorexa OK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
Pazgea 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OMKCaHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 B3anmoperictBue Ten 20 1 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpPAHEHUS 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanudeckue K0J1e0aHUSA U BOJTHBI
bubnuoreka [IOK
2.1 MexaHudeckue KojeOaHus 7 3 nommoreka I
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHndeckre BOJIHbBI. 3BYK 8 1 3 nomoreka Il
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBELI€E SIBJEHUS




bu6mmoreka [{OK

4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubnrotexa LIOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 P & 3 2
A3IIOMEHUE DEJOTO CBeTa B CeKTp https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znea 5. KBaHTOBbBIE IBJICHUS
5.1 Hcnyckanue u morJIonieHne CBETa aTOMOM 4 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siApa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepubie peaxiuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTE 1bH0-00001IaK0 1M MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoiasbubie | IlpakTHyeckue
n/n Bcero u3ydenusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
| ®du3rKa — Hayka O MPUPOJIE. |
SIBnenus npupoabl
2 DU3NYECKUE SBJICHUS 1
3 dusndecKue BETMIHHBI U UX :
U3MEpPEeHNE
JlabopaTtopHnas pabota:OnpenencHue
4 II€HBI JeJICHUS NIKAIbI 1 1
U3MEPUTEIIBHOTO MPUOopa
MeTo1bl HAy4HOTO TO3HAHMUSL.
. bu6mmoreka [{OK
5 Onucanne pU3NUECKUX SBICHUMN C 1
. https://m.edsoo.ru/ff09f72a
MIOMOIIBIO0 MOJIETICH
6 JlaGopaTtopHnas pabora: M3mepenue 1 1
pa3MepoB MaJIbIX Tell
Crpoenue BemectBa. OMBITHI,
bubnuoreka [JOK
7 JOKa3bIBAIOIINE TUCKPETHOE 1
https://m.edsoo.ru/ff09fe0a
CTpOEHUE BEIeCTBA
bubmuoreka [JOK
8 JIBUKEeHME YacTUIl BENIECTBA 1
https://m.edsoo.ru/ff0a013e
VYpok-uccnenopanue «ONbITHI 1O
9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1 1
ra3oB»




10

ArperaTHble COCTOSIHMSI BEILIECTBA

Oco0OeHHOCTH arperaTHbIX COCTOSHUHN
BoJbI. O000IIEeHNE 110 pa3aeTy

bubmmoreka [{OK

1 «IIepBoHauUanbHBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUH BEIIECTBA»
MexaHn4ueckoe ABHKEHUE.
12 PaBHOMEpPHOE M HEpaBHOMEPHOE bubnrotexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBYOKCHUE
bubmmoreka [IOK
13 Cropocts. EaurHe! cropocTu https://m.edsoo.ru/ff0a079¢
bu6moreka [IOK
14 Pacuer mytn 1 BpeMeHU ABUKEHUS
https://m.edsoo.ru/ff0a0aed
Nuepunsa. Macca — mepa
15 WHEepTHOCTH Tell. JlabopaTopHas bubnuoreka [IOK
pabora: Onpenenenre Macchl TEJ Ha https://m.edsoo.ru/ff0a0c10
pBIYaXKHBIX BECax
16 IInoTHoCTh BemecTBa. PacueT maccel bubnuoreka [JOK
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
7 JlaGopaTtopHnas padora: OnpeneneHue bubnuoreka [JOK
00béMa TBEPIBIX TE https://m.edsoo.ru/ff0al23c
18 JlaGopaTtopHas pabora «OnpenenecHue
IJIOTHOCTH TBEPOIO TEJIa»
Cuita KaKk XapakTepUCTHUKA
19 B3auMoercTud ten. Cuna
ynpyroctu. 3akoH ['yka
JIaGopatopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSHKEHUS

(medopmarnuu) Ipy>KUHBI OT




IIPUIIOKEHHOMN CUIIBD»

21 SIsnenne tarorenns. Cuia TsHKECTH
CBs13b MEXKIY CHJION TSHKECTH U
. Y bubnuorexa [JOK
22 Maccoii Tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ama4 1o teMe "Cuia TsHKeCTH

” Cura TsDKeCTH Ha JPYrux IiaHeTax. bubnuoreka [JOK
®u3nYeCcKue XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

nHamometp. JJaboparopHas padorta:

24 12} an OBaI:-II/Ie i ; I/IHII))I u P bubmmorexa LOK

baiynp by https://m.edsoo.ru/ff0al8cc
W3MEPEHUE CHJT TUHAMOMETPOM
bu6moreka [IOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al778
CrnoxeHne IByX CHJ, HallpaBJICHHBIX
26 10 OJHOM 1T 51?\14);171 ’ bubmorera [IOK
8 . P ) https://m.edsoo.ru/ff0ala70
PaBHOfielicTBYIOIIAS CHIT

7 Pemrenue 3agaud mo reme
"PaBHoaelicTByrOIIAsA crt"

)3 Cuna Tpenus u e€ Buabl. TpeHue B bubnuoreka [JOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabdora «3y4yeHue
3aBUCUMOCTH CHJIBI TPEHHUS

29 CKOJIb)KEHUS OT CI/IJIpr aBJICHUS U bubmorexa LIOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCS
MMOBEPXHOCTEI»

30 Pemienue 3agau Ha onpeneneHue
PaBHOAEHCTBYIOIIEN CUJIIbI

31 O0001Ienne Mo TEMaM:




«MexaHnyeckoe JBHKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Teay,
«['pacdrueckoe n300pakeHUE CHIY,
«Cuib»

Pemenue 3agau no remam: «Bec
Tenay, «I'padudeckoe n300paxeHue

bubmmoreka [{OK

32
cuny, «Cunbly, «PaBHOAEHCTBYIOMIASA https://m.edsoo.ru/ff0alde0
CHII»

13 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnuorexa [JOK
YBEIUYEHUSA 1aBICHUA https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTD

N bubmuorexa [JOK
34 JIaBJICHHMS Ta3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEMITepaTyphl
Ilepenaua naBiaeHHs TBEPABIMU
35 Tenr;len mi KOCTSIMH H ?iaMH bubmorexa OK
> I ' https:/m.edsoo.ru/ff0a25b0
3akon Ilackans

36 JlaBaeHue B )XUIKOCTH U rase, bubmuorexa [JOK
BBI3BAHHOE JEUCTBHUEM CUJIBI THKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «JlapneHue B bubnuoreka [JOK
JKAJIKOCTH U rase. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826

bubnuoreka [JOK

38 CooO0maronmecs cocyabl

ottt A https://m.edsoo.ru/ff0a2970
39 I'uppaBanueckuii mpecc bubmotera [JOK
P p https://m.edsoo.ru/ff0a3136

40 ManomMmertpel. [lopuiHeBoii
JKUJKOCTHBIN HAacoc

A1 Atmocdepa 3eMiH U IPUYHMHBL €€ bubnuoreka [IOK

CYIICCTBOBAaHUA

https://m.edsoo.ru/ff0a2b5a




Bec Bozmyxa. ATmMmocdepHoe

bu6mmoreka [{OK

42
JaBJICHUEC https://m.edsoo.ru/ff0a2b5a

43 N3mepenune atMochepHOTo JaBICHHUS. bubnuorexa [JOK
OmneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO

bubmmorexa [{OK
44 JABJICHUS OT BBICOTHI HaJl YPOBHEM
https://m.edsoo.ru/ff0a2fc4
Mopst

45 Bbapomertp-anepoun. AtmochepHoe bubnuorexa [JOK
JIaBJICHHE Ha Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemrenne 3amgau mo reme "

ATtmocdepHoe naBneHue"
JlelicTBUE KUJIKOCTH M Ta3a Ha
bu6moreka [IOK
47 IIOIPY>KEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopHas pabora «OnpenenecHue

43 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIONIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»

JlaGopaTopHas paboTa 1o Teme

49 «Hccaenosanue 3aBUCUMOCTH Beca bu6mmoreka [JOK
TeNa B BOJE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJla»

50 JlaGopaTopHas pabora: BersicHeHue bubnnoreka [JOK
YCJIOBUH IJIABAaHUE TEIl https://m.edsoo.ru/ff0a3a96
JIaGoparopHas paboTa

51 "KoHcTpynpoBaHue apeomMeTpa uin

KOHCTPYMPOBAHHE JIOAKU U
omnpeneneHue e€ rpy30noabEMHOCTH"




52

Pewrenne 3anau o remam: «IlnaBanue
cyaoB. Bo3ayxonnaBanuey,
«/laBiieHne TBEPIBIX TEIN, JKUIKOCTEN
U Tra3oB»

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a3654

53

O6o6menue o Teme «JlaBieHue
TBCPABIX TCII, )KI/IIIKOCTCﬁ 1 ra3oB»

54

Mexanuveckast pabora

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3f82

55

MoutHocTs. EquHUIBI MOIITHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Pemenne skcnepuMeHTATBHBIX
3aga4''PacuéTr MoIHOCTH,
pPa3BUBAEMOM MTPU NOABEME ITO
nectauie"

57

[Ipocthie MexaHu3mbl. Poiyar.
PaBHOBecue cuit Ha peryare

58

Pbruaru B TexHHKE, OBITY H IPHPOJIE.
JlaGopaTtopHnas pabota
«HccnenoBanue ycaoBHid paBHOBECHSI
pbIyaray

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau 1o reme «Y ciI0BUSA
paBHOBECHS pbluara

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

60

Koadduruent nmonesnoro aeicTeus
MexaHusMa. Jlaboparopnas paboTa
«H3mepenne KIIJ/I HakioHHOM
TJIOCKOCTH

0.5

61

Pemenue 3agau no reme "Pabora,
MoIiHocTh, KIT/1"

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




Mexanudeckasl SHEpTUsl.

bu6mmoreka [IOK
62 Kunernueckas u notreHuManbpHas 1
https://m.edsoo.ru/ff0a4252
SHEPTUst
63 3aKOH COXpaHEHMs] MEXaHUYECKOU | bubnuorexa [JOK
DHEPruu https://m.edsoo.ru/ff0a4360
Pemrenne skcniepuMeHTaIBHBIX 33724
1o TeMe "IKCIePUMEHTAIBHOE
64 ompeieJIeHue N3MEHEHUS | !
KUHETUYECKON U MOTEHIINATBHOMN
SHEPTHH MPU CKATHIBAHUH TEJIa TI0
HAKJIOHHOM IMJIOCKOCTH"
65 O6006menue mo Teme «Padora u 1
MOIIHOCTb. JHEPTUS»
66 [ToBTOpenue mo Teme "MexaHnueckoe | bubnuoreka [IOK
nIBIOKeHHne" https://m.edsoo.ru/ff0adee6
67 [IpomexxyTouHas aTTecTarus 1
. bu6mmoreka [JOK
68 AHali3 NpOMEKyTOYHOM aTTeCTaluu 1
https://m.edsoo.ru/ff0a4ffe
OBUIEE KOJIMYECTBO YACOB I10 63 12

I[TIPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoiasbnbie | IlpakTuyeckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcbl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubnuoreka [JOK
1 KWHETUYECKOU TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
) TemmoBsle sBneHUd. Temneparypa. 1
Bnyrpennss sHeprus
3 CriocoObl U3MEHEHUsI BHYTPEHHEH :
SHEPTUH.
4 TermmonpoBOAHOCTh, KOHBEKIIUS, | bubnuoreka [IOK
HU3IIy4YECHUE. https://m.edsoo.ru/ff0a540e
5 KoanuecTBo TennoTtsl. Y aenbHas | bubmuorexa [JOK
TETIOEMKOCTb. https://m.edsoo.ru/ff0a5S800
Pemrenue 3agau:Pacuér xommuecTsa
bu6mmoreka [JOK
6 TEIJIOTHI IPY HATPEBAHKUU U 1
https://m.edsoo.ru/ff0a5530
OXJIAXKACHUH
JlaGopaTtopnas pabora Nel
7 «CpaBHEHHE KOJIMYECTB TEIUIOTHI IPH 1 bubnunoreka [JOK
CMEIIIMBAHUM BOJbI pa3HOM https://m.edsoo.ru/ff0a5a26
TEMIIepaTypbI»
JIaGopatopHas pabdora Nel
8 «M3Mepenue ynenpHON TEII0EMKOCTH 1
TBEpPOTO Tena"
9 3aKOH COXpaHEHUs U MPEBPAILCHUS 1 bubnmnoreka [JOK




OHCPTIUH B MCXaHUYCCKHUX U TCIIOBBIX
nporeccax

https://m.edsoo.ru/ff0a5c60

OHeprus TomIuBa. Y ienbHasl TeraoTa

bubmmoreka [{OK

10
CropaHus https://m.edsoo.ru/ff0a7b5Sa
ArperaTHbl€ COCTOSIHUS BELIECTBA.
11 HJ'II;BJ'ICHI/IG M OTBEpJICBaHUEC bubnmorexa LOK
P https://m.edsoo.ru/ff0a65c0
KPHUCTAJUIMYECKUX TEN
2 I'paduk nnaBneHus v oTBepACBaHUS. bubnuorexa [JOK
VY nenbHas TEIIOTA MJIABICHUS. https://m.edsoo.ru/ff0a6412
13 Pacuér xonuuecTBa TEIIOTHI MTPU bubmuorexa [JOK
IUIABJIEHUU U OTBEPAEBaHUM. https://m.edsoo.ru/ff0a6976
14 Pacuér xonuuecTBa TEIIOTHI MTPU bubmuorexa [JOK
HAarpeBaHUU U IUIABJICHUU. https://m.edsoo.ru/ff0a7088
Hcnapenue. HachlieHHbIN 1 bubnuoreka [IOK
15 .
HEHACKILLEHHBIN T1ap https://m.edsoo.ru/ff0a6a98
[Tornomenue sHepruu npu
16 WCIIAPEHUH U BBIICIICHUE NIpU
KOHJICHCALIUU. Y IeNbHAas TeIoTa
napooopa3zoBaHusl.
Kunenune. Y aenpHas Temiora
17 napooOpazoBaHus U KOHJCHCAIIUH. bubnnoreka [JOK
3aBUCHUMOCTb TEMIIEPATYPbl KUIICHUS https://m.edsoo.ru/ff0a786¢
OT aTMOC(EpPHOTO JaBICHUS
13 [TapooOpa3oBanrie U KOHICHCAIIHS. bubnunoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Bnaxuocts Bo3ayxa. JJaboparopHas
" o patop bubnmuoreka [JOK
19 pabota "Ormnpenenenue

OTHOCHUTEIbHON BIAXKHOCTH Bo311yxa".

https://m.edsoo.ru/ff0a7628




Pemenue 3agau Ha onpeneneHue

20
BJI&YKHOCTH BO3/lyXa
[TpuHIMIBEL PaOOTHI TETLIOBBIX
21 neurarencif. [Taposas TypOuHa.
JlBurarenb BHYTPEHHETO0 CTOPAHUS
KII/ TermoBoro nBurartens.
22 TenoBrle ABUTATEIN U 3alIATA bubnmorera [TOK
. https://m.edsoo.ru/ff0a7c7c
OKpYXarolei cpebl
O600menue mo teme "TemnaoBbie
bubmmoreka [{OK
23 ABJICHMS. MI3MEeHeHne arperaTHbIx
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHMI BEIIeCTBa
4 DnekTpusanus tein. [[Ba poga
ANEKTPUIECKUX 3aPSI0B
)5 B3aumonericTBue 3apspKeHHBIX TEIT. bu6mmoreka [IOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
Hocurenu snekrpuueckux 3apsaos.
26 DnemenTapHbii 3apsig. CtpoeHue
aToma
DIEeKTpUYECKOE I0JIE.
7 HanpskeHHOCTh 3JIEKTPUYECKOTrO bubnuoreka [JOK
noJist. [IpuHun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX MOJIEH
)3 [IpoBOAHMKY U AUDIEKTPUKH. 3aKOH bubnnoreka [JOK
COXPAaHEHUs IIEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
29 Pemienne 3aga4 Ha mpuMEHeHUE bu6mmoreka [JOK
CBOMCTB DJICKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
30 DNEKTPUYECKUN TOK, YCIIOBHS €r0 bubnunoreka [JOK

CYIICCTBOBAaHMUAL. HcrouyHuku

https://m.edsoo.ru/ff0a95a4




QJICKTPHUYCCKOI'0 TOKa

. bubnuoreka [JOK
31 JIeNCTBHS SIIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2

0 DneKTpuYecKuil TOK B METaJUIAX, bubnuorexa [JOK
JKUIKOCTAX U razax https://m.edsoo.ru/ff0a9838

13 DneKkTpruyecKas 1enb U €€ COCTaBHbIC
4acTH
Cuna Toka. JlabopaTopHas pabora
" bubnuoreka [JOK

34 W3mepenue u peryinpoBaHue CUIIBI 0.5

" https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTpUYECKOE HAIIPSIKEHUE.

35 Boastmerp. JlaboparopHas pabota 0.5 bubmuoteka [OK
"U3mepenue u peryampoBaHue ' https://m.edsoo.ru/ff0a9%e14
HanpsHKeHus "

36 ConpoTuBieHNE MPOBOTHUKA. bubnuoreka [IOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHnas paboTta "3aBUCHUMOCTh

37 AJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuoreka [JOK
MPOBOJIHUKA OT €ro JJIUHBI, IUIOLAaU https://m.edsoo.ru/ff0aa738
MIOINEPEYHOI0 CEeYEHUs U Marepuana"

JlaGopaTtopHas pabota
"UccnenoBanue 3aBUCUMOCTH CHJIBI
bubmuoreka [JOK
38 TOKA, UYLIErO Yepe3 PE3UCTOP, OT 1
https://m.edsoo.ru/ff0aa04e
COIIPOTHUBIICHHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”
3aBUCUMOCTD CUJIBI TOKA OT
bubnmnoreka [JOK
39 HanpspkeHus. 3akoH OMa ais ydacTka

LN

https://m.edsoo.ru/ff0aa44a




IlocnegoBarenbpHOE U napajjiCJIbHOC

40
COCIMHEHUS TIPOBOTHUKOB
Pemenue 3anau Ha npuMeHEHUE
p bubmmoreka [{OK
41 3akoHa OMa Jyist pa3JIMuHOTO
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
4 PaboTa 1 MOIITHOCTE AJIEKTPUUECKOTO bubnuoreka [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlabopaTtopHnas paborta "OnpeneneHue
bubmmoreka [{OK
43 paboTHI U MOIIIHOCTH AJIEKTPUUECKOTO 1
" https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuyecKue enH U MoTpeOuTenu
. bubmuorexa [JOK
44 AIIEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
000061IeHE M0 TeMe "DIEKTPUIECCKUE
45 3apsbl. 3apsHKEHHBIEC TEJla U UX bubnuoreka [IOK
B3anMoercTBus. IlocTosTHHBII https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUN TOK"
46 [TocTosiHHBIE MAarHUTHI, UX
B3aUMOJICICTBUE
47 Ypok-uccnenoanue "N3yuenue 1 bubnuoreka [JOK
MOJIeH MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nose. MarHuTHOE moJie
bubmunoreka [JOK
48 3eMJIM U €ro 3HaY€HUE ISl )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
OmneIiT Opcreaa. MarautHoe nosue
49 JJIEKT Hzecxoro ToKa MaruurtHoe Bubmmorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
0JI€ KaTYIIKH C TOKOM
50 [IprmeHeHne IIEKTPOMAarHuToB B 0.5 bubnmoreka [JOK




TCXHHUKCE.

https://m.edsoo.ru/ff0ac74a

51

JlaboparopHnas pabora: Coopka
AJIEKTPOMArHuTa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a71d2

52

DEeKTPOIBUTATENH TOCTOSTHHOTO
Toka. Mcrons3oBanue
AIIEKTPOBUTATENICH B TEXHUIECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnast pabota
"KoHcTpyupoBaHue u u3ydeHue
paboTHI AeKTpoaBUTaTENS "

bubmmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

53

OnbiTel @apajes. 3akoH
3J'IGKTpOMaI‘HI/ITHOI\/’I HUHAYKOWH.
[IpaBuio Jlenna

54

OnekrporeHeparop. CrocoOs
MOJTyYEHUS AIIEKTPUUECKOM SHEPTUU.
DJIEKTPOCTAaHLIMM Ha
BO30OHOBJIISIEMBIX UICTOYHHKAX
SHEPruu

55

Pemenue 3aay o teme
"DneKkTpuuecKue U MarHUTHbIE
siBieHUs"

56

O0600111eH1E IO TEME IO TEME
"DJIeKTpUUECKrEe U MarHUTHbBIE
SIBJICHUA"

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

57

Hctouynuku cBera. OTpa)KeHI/Ie CB€Ta.

[Tinockoe 3epkaino.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

58

JIunzsl. [TocTpoenue u300paxeHus B
JIMH3E.

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




JlaboparopHnas padota: [Tonydenue

59 1 1
M300paXeHUS TIPU TIOMOIIIH JTUH3BI
60 I'ma3, nedexTsl 3peHus 1
61 [ToBTOpenue no teme "TemnoBeie | bubnuorexa [JOK
siBJICHUS" https://m.edsoo.ru/ff0acc5e
6 [ToBTopenue no teme "IlocTossHHBIN | bubnuorexa [JOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/ffO0acdc6
63 [ToBTOpenue no teme "MaruuTHbie |
siBIICHUS"
64 Pemenue pacu€THbIX 3a1a4 1 1 Bubnmorexa [IOK
https://m.edsoo.ru/ff0a6bb0
65 Pemrenne kauecTBEHHBIX 3a7a4 1 1
66 [ToBTOpEeHME 1 1 bubmorexa OK
https://m.edsoo.ru/ff0aaaS8
67 [IpomexxyTouHas aTTecTarus 1 1 bubmorexa OK
https://m.edsoo.ru/ff0aadle
68 AHalu3 NpoOMEKYyTOYHOM aTTeCTallu 1 bubmorexa HOK
https://m.edsoo.ru/ff0abea8
OBUIEE KOJIMYECTBO YACOB I10 63 1455

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoasbubie | IlpakTuyeckue
n/n Bcero u3ydenusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl

| MexaHn4eckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCHUTEIILHOCTD | bubmmoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE IpsAMOIMHENHOE 1 bubnuoreka [JOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsIMOIMHENHOE

4 nBrokeHne. CpenHsisi © MTHOBEHHaAs! 1
CKOPOCTH

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBIOKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM IBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"”

2 CBoOoHoe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK

OKPYKXHOCTH. Hepno,u n yacToTa

https://m.edsoo.ru/ff0ael76




oOpamienus. Jluneiinas u yriosas

CKOPOCTH
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3akoH HprotoHa. Bekrop bubnuorexa [JOK
CHIIBL https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHozelicTByIOImas cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4 Ha npuMEHEHUE bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuoreka [JOK
15 Cua ynpyrocti. 3akon ['yka https://m. edSO(f.Iru/faneca2
16 Pemenue 3agay mo teme «Cra
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Crna Tpeis Et?i?/y/lg:;sigg/lﬁfmms
19 Pemenne 3agay mo teme «Cuia bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnunorexa [JOK
ko3 duimenTa TpeHUS CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Herorona. Cuna ynpyrocru. Cuna Bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpeHUs
22 Cuna TsKecTH M 3aKOH BCEMHPHOTO bubnuoreka [IOK




TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
najacHus

https://m.edsoo.ru/ff0af044

VYpoxk-koupepenuus "JIBkeHne Tel

23 BOKPYTI TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3anau no teme "Cuna
24 TSHKECTH Y 3aKOH BCEMUPHOTO bubmmorexa [TOK
. P https:/m.edsoo.ru/ff0afSf8
TATOTCHUS

)5 [IepBast kocmMu4eckasi CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHON TOUKH.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmuotexa [JOK
PaBHOBecue TBEpAOIO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUS

27 MowmeHnT cunsl. LlenTp Tsxectu

)3 Pemenne 3agau nmo reme "MoMeEHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe 1Mo

" bubnuorexa [JOK

29 TeMe "MexaHn4JecKoe JIBIKEHHUE.

. " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten

30 O06006111eHME 10 TEMe "MexaHudecKoe bu6mmoreka [JOK
nBmwxkenue. Bzaumonencraue ten" https://m.edsoo.ru/ff0b06ec
Nmnynsc Tena. Umnynse cuisl. 3aKoH

bubmuoreka [JOK
31 COXpaHEHUs UMITYJIbCa. YIIPYIO€ U
. https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJICHCTBHE
3 Pemenne 3aga4 mo Teme "3akoH bu6mmoreka [JOK

COXPAaHEHUs UMITysbca"

https://m.edsoo.ru/ff0b096¢




VYpoxk-koupepenuus "PeaktuBHoe

33
JBUKEHHE B IIPUPOJE U TEXHUKE"
b K
34 Mexanndeckasi paboTa U MOITHOCTh nommorexa O
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuIibl TSKECTH, CHIIBI bubmmorexa [{OK
YIPYTOCTHA U CUJIbI TPEHUS https://m.edsoo.ru/ffObOdb8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTAIBHON TTOBEPXHOCTH»
37 CBs13b SHEpruu 1 paboThI.
[TorenumansHas SHEPTUS
18 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHUKe
40 JlabopaTtopHnas pabdora «3y4yeHue bubnunoreka [JOK
3aKOHA COXPAaHEHUs DHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ffOb1858
4 3aryxaromue KojebaHus. bubnuoreka [IOK
Broinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBINI
MasITHUKU
m 3aBUCHUMOCTH Mepro/ia KojaeOaHuit oT bubnunoreka [JOK
JKECTKOCTH IPY>KUHEI U MAcChI I'py3a https://m.edsoo.ru/ff0b197a
45 [IpeBparnienue 3Hepruu npu




MEXAHUYECKUX KOJIECOaHUIAX

46

Jlaboparopnas pabota «Onpenernenue
4acTOThI U IEpUOJAA KoJieOaHu
HNPY)KUHHOTO MasTHUKa»

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlaboparopHas pabota «IIpoBepka
HE3aBUCUMOCTH TEPH0/1a KOJIeOaHMi
rpy3a, MOJIBEIMICHHOTO K HUTH, OT
MAacChl Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpoaosibHbIE 1
MOTIEPEYHBIE BOJHBI

bubmmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuUYecKye BOJHBI M KaTaKJIM3MBbI

nn

CBsI3aHHBIC C HUMH

50

3Byk. PactipocTpaneHue u 0TpakeHue
3ByKa

51

3aBHUCHMOCTD BBICOTHI 3BYKa OT
qacTOTEI"

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKycTHYECKUH PEe30HAHC

53

Ypok-koHpepenmus "YnbpTpazByKk u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

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

54

O060611eHME 10 TEME "3aKOHEI
coxpaHeHus. MexaHU4ecKue
KoJIe0aHNs U BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

Permrenue 3aga4u mo reMe "3aKOHBI
coxpaHeHus. MexaHn4eckue




KOJIeOaHUA U BOJIHBI"

DNEeKTPOMarHuTHOE TOJIE.

bu6mmoreka [IOK

56
DNEeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa AJIEKTPOMATHUTHBIX BOJIH
VYpoxk-uccnenosanue "llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp30BaHue 3J1EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIT COTOBOM CBSI3H"
VYpok-uccnenosanue "N3yuenue
. bubmuorexa [JOK
59 CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
TTOMOTIIHI0 MOOMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 YaCTOTHI U JUTUHBI DJIEKTPOMarHUTHOM
BOJIHBI
DIeKTpOMarHuTHas MpupoJa CBeTa.
. bu6mmoreka [IOK
61 CkopocTth cBeTa. BorHOBBIE CBOWCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [Ipsamonnneitnoe
bu6mmoreka [JOK
62 pacrpoCTpaHeHHEe CBETa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Counna u JIynsr
3aKOH OTpakKEHUs CBETa. 3epKaia.
P P bubnuoreka [JOK
63 Pemenue 3a1a4 Ha IpUMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomiienue cBera. 3aKkoH bubnnoreka [JOK
MIPEIOMIIEHHS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHUE CBETA.
bu6mmoreka [JOK
65 Hcnonp30BaHue MOJTHOTO BHYTPEHHETO

OTPAKCHUSA B OIITUYCCKHUX CBECTOBOJAAX

https://m.edsoo.ru/ffOb3c5c




JlaboparopHnas pabota "Hccrnenoanue
3aBUCHMOCTH YIJIa TPEIOMIICHUS

66
CBETOBOTIO Jy4a OT yIJla NaJeHus Ha
rpasuue "Bo3yx-crexsio""

Ypok-koHpepenmus "Vcnonb3oBanne
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"
bubnuorexa [JOK
68 JIuu3el. OnTuyeckas cuia JTUH3bI 1
https://m.edsoo.ru/ffOb3f2¢
. bubmuorexa [JOK
69 [TocTpoenue n3o0paxeHuil B TMH3aX 1
https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas padota "Onpenenenue
. bubmuorexa [JOK

70 (hOKYCHOTO PACCTOSIHUS M ONITUYECKOMN 1
CHTBI CoBHparomeii THH3b" https://m.edsoo.ru/ff0b4206

71 Ypoxk-koupepenius "OnTuueckue bubnuoreka [IOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

bubnuoreka [JOK

72 I'ma3 kak ontuyeckasi cuctema. 3peHue 1

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTor
3penus. Kak coxpanutsb 3peHue"

Paznoxxenue 6enoro cBeTa B CIEKT.

74 Onbitel HetoToHa. Crnoxkenue bubnnoreka [JOK
CIIEKTPAIBHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopHas padota "OnbITh IO

75 Pa3loKEeHUIo OEJI0ro CBeTa B CHEKTP U bubnuoreka [IOK

BOCIIPUATHUIO OBETA MIPEAMCTOB IIPU UX
Ha6J'IIO,[LeHI/II/I 4YCpe3 IBCTOBLIC

https://m.edsoo.ru/ff0cOe2a




¢bmibTph"

VYpok-npaktukyMm "BonHoBbIE

76 CBOICTBa CBETa: JUCIEPCHS,
uHTephepeHtys u audpaxaus”
77 OmnwiTel Pesepdopaa u muranerapuast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ffOc12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue v NOIONMIEHNE CBETA
. bubnuoreka [JOK
79 aromoM. KBauThI. JInHeHUaThIC
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypoxk-nipaktukym "Habmonerne bubmuorexa [JOK
CIEKTPOB HUCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [IOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenne atomHoro sapa. Hykimonnas bubnuoreka [IOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PaanoakTuBHBIE TTpEBpalICHHUS. bubnunoreka [JOK
N3oTomsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mmo teme: bubnuoreka [JOK
"PagnoakTuBHbBIC MpeBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nomypacnazna
Vpok-koH(pepennus "PagnoakTHBHEIE
86 1/13131 eHI/If([b Bpn HUpoJe, METUIIUHE bubmorexa HOK
yi " PHPOZE, MEIIH ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHbie peaknu. 3aKOHbI
AeP peattt bubmuoreka [JOK
87 COXpaHEHHs 3apsiI0BOI0 U MacCOBOTO

YHUCCJI

https://m.edsoo.ru/ff0c1c58




88

DHeprusi CB3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amgau no teme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U ACTICHUS SACP.
Wcrounuku sHeprun ConHua u 3BE371

bubmmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTeus
paaOaKTUBHBIX U3JIYYEHUI HA )KUBbIE
OpraHu3mbl"

92

Pemenne 3amad mo Teme
"DNeKTpOMarHUTHOE TOJIE.
DJIEKTPOMArHUTHBIE BOJIHBI.
KBanToBnIC sBIICHNS"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

Pemrenue 3agad mo reme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJIHBI.
KBanToBnbIC ssBIICHNS"

94

[ToBTOpEeHME, 06OOIICHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"Bzaumonaeiictsue ten"

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

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyYCeTHBIX M KaYECTBEHHBIX 3a7a4 110
teme "TemnoBsie nmporecch”

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

96

IToBTOpenue, o0oOmenue. Pemenne
pacyeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "KII/] TeryioBbix ABUTaTENen"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, oboOmeHue. Pemenne

bubmmoreka [JOK




PACUCTHBIX U KAUCCTBCHHLIX 3a1a4 110
teme "KIIJ] anekrpoycTtaHOBOK"

https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, oboOIICHNE.

bubmmoreka [{OK

98 JIaboparopHbIe pabOTHI IO KypCy 1 1
" " https://m.edsoo.ru/ff0c2¢52
CBeTOBEIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, 0606menue. Pabora c
" bubnuorexa [JOK
100 tekcraMmu 110 TeMe "Konebauusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0606menue. Pabora c
" bubmuorexa [JOK
101 TekctaMu 110 TeMe "CBeToBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Paborta ¢
102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

[Tépprmkun B.A. ®usuka. 7 kin.: Y4ue0d. mis o0meo0pa3oBaT. yupekaeHUN. — 8-¢
u31., crepeotun. — M.: mpoda, 2014. — 192 c.: un. ISBN 5 — 7107 — 6480 — 9

2. IIéperimkua B.A. ®usnka. 8 ki1.: Y4eb. s o0meo0pa3oBar. yIpekKaeHul. — 9-
e u31., ctepeotnn. — M.: apoda, 2015. — 192 c.: wr. ISBN 5 - 7107 — 8102 -9

3. [Téppimkun B.A. ®usnka. 9 ki1.: Yueb. mis o0mieoOpa3oBat. yupexacHU. — 9-
¢ u3., ctepeotnn. — M.: apoda, 2015. — 256 c.: wr. ISBN 5 — 7107 — 84183 — 3

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Mapon A.E. ®usnka. 7 kiacc: yaebHo-metoandeckoe mocoone / A.E. Mapom,
E.A. MapoHn. — 7-e u3a., crepeotun. — M.: [lpoda, 2009. — 123, (5) c.: un. ISBN
5-7107-8896-1

6. Mapon A.E. ®usuka. 8 kinacc: yueOHo-MeToauyeckoe nocooue / A.E. Mapow,
E.A. MapoHn. — 8-e u3z., crepeorturt. — M.: Ipoda, 2010. — 125, (3) c.: uin. ISBN
978-5-358-07438-5

7. Mapon A.E. ®usuka. 9 kinacc: yueOHo-MeToauyeckoe nocooue / A.E. Mapow,
E.A. MapoH. — 6-e u3z., crepeotutt. — M.: Ipoda, 2008. — 127, (1) c.: uin. ISBN
978-5-358-04132-5

8.Mapon A.E. COopHUK KaueCTBEHHBIX 3aa4 1o Gpu3uke: ans 7-9 Ki.
obuieoOpa3zoBat. yupexxaenuit / A.E. Mapon, E.A. Mapon. _ M.: IIpocsenienue,
2006. — 239 c.: un. — ISBN 5-09-014814-7

9.0pnoB B.A. Tematuueckue TecTsl 1o ¢pusuke, 7-8 knaccol. — M.: Bepoym-M,
2000. — 144 c. ISBN 5-8391-0023-4

10. Opnos B.A. Tematuueckue tectsl o ¢usuke, 9 kinacc. — M.: BepOym-M,
2000. — 142 c. ISBN 5-8391-0024-2

11.Kupuk JI.A. ®uznka-7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE
pabotel. — M.: Mnekca, 2003, - 128 c.: un. ISBN 5-89237-077-1



12. Kupuk JI.A. ®uzuka-8. Pa3HOypOBHEBBIE CAMOCTOSITENbHBIE U KOHTPOJIbHBIE
pabotel. — M.: Unekca, 2003, - 160 c.: un. ISBN 5-89237-075-5

13. . Kupuk JI.A. ®usuka-9. Pa3HOypOBHEBBIE CAMOCTOSITEJIbHBIE U KOHTPOJIbHbBIC
pabotel. — M.: Unekca, 2003, - 128 c.: uin. ISBN 5-89237-027-5

14.BonkoB B.A. Tectsl o ¢pusuke: 7-9 xmaccol. — M.: BAKO, 2010. — 224 c. —
(Macrepckas yuutens). ISBN 978-5-408-00142-2

15.I'yrank E.M., PeibakoB E.B. ®usuka. 7 xi1.: [loypouHoe u TemMaTHYECKOE
miaHupoBanue kK yueOnuky A.B. [1éprimkuna «Pusuka. 7 kmacey / [ox pen.
E.M. I'ytauk. — M.: JIpoda, 2001. — 96 c.: mi. ISBN 5-7107-4102-7

16. .I'ytauk E.M., PribakoB E.B., llaponuna E.B. ®usuka. 8 ki.: [loypounoe u
TeMaTH4ecKoe TuiaHupoBaHue K yueOHuky A.B. II€poimkuna «duszuka. 8 kimace»
/ Tlox pen. EMM. I'ytauk. — M.: lpoda, 2001. — 96 c.: un. ISBN 5-7107-4658-4

17. I'ytHuk E.M. ®@u3uka. 9 ki.: [loypouHoe U TEMaTHUECKOE IUIAHUPOBAHUE K
yueOHuky A.B. [1éppimkuna, E.M. I'ytHuk «®@u3suka. 9 kinace» / Ilox pea. E.M.
I'ytauk, E.B. lllaponuna, 2.1. Jloponuna. —4-e uza., crepeotut. - M.: [Ipoda,
2003. — 96 c.: un. ISBN 5-7107-7567-3

18.PoimkeBuy A.Il. @usuka. 3agaunuk. 10-11 ki.: [Tocobue ayst oGeodpaszoBar.
yue0. 3aBefieHui. — 6-e u3., crepeotun. — M.: JIpoda, 2002. — 192 c.: u.
(3amaunuku «/pods»). ISBN 5-7107-5750-0

19.Kynepurreiin FO.C. ®usuka. OnopHble KOHCIEKTHI U U PepeHInpoBaHHbIE
3amaun. 7, 8, 9 knaccel. 2-e u3na. Ilepepad. U nomn. — CII6.: BXB-IletepOypr,
2007. — 208 c.: min. ISBN 978-5-94157-891-7

20.Kabapaun O.®., Opnos B.A. ®usuka. Tectsl. 7-9 knaccel: YueOH.-METO/I.
nocobue. — 4-e uzz., crepeorurt. — M.: JIpoda, 2000. — 96 c.: wi. ISBN 5-7107-
3031



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. Poccuiickuii o0meo0pa3zoBarenbHblil moptan http://experiment.edu.ru

2. Enunas xomiekuus nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru

3. denepanbHbI EHTP UHOOPMAIIMOHHO-00PA30BaTEILHBIX PECYPCOB
http://fcior.edu.ru

4. Caiit nys nipenogaBarteneld GU3NUKu, yJaluxcs U UX poauTeen
http://www.fizika.ru College.ru: http://college.ru/

5. ®enepanbHas 3a0uHast (PU3UKO-TEXHUYECKAs IITKOJIA TPU MOCKOBCKOM
bu3uKo-TexHUYeCKOM HHCTUTYTE http:// www.school.mipt.ru




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 176382614773150070335747769939328150673109022452
Brnageney JHuuieHko CBeTnaHa HukonaeeHa

OeicTevTened C 21.04.2023 no 20.04.2024



http://www.tcpdf.org

		2024-04-24T09:09:53+0500




