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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 takxe ¢ yu€toMm (penepaibHOi paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHu3alui0 HM3yYeHHUS
(Gu3MKU Ha JESITeIbHOCTHOW OCHOBE. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111er0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAeT pacnpeaeieHre yueOHoro Marepuaia
1o rojam o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJbKY (HU3nMdyecKkue 3aKOHBI JI€KAaT B OCHOBE MPOIECCOB U
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u ¢GU3HIECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBCHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee sICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MHpE.

Onna w3 TIaBHBIX 3a7a4d (PuU3MUEecKOro oOpa3oBaHHS B CTPYKType OOIIETO
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYYHON TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMPEIIONiaracT OBJIAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTAMHM, XapAKTEPHU3YIOLIIMMH €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLEHUBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEJOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAY4YHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Henun wu3yuenus (U3MKK Ha YpPOBHE OCHOBHOTO 00mero o0pa3oBaHHUS
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro npeamera «®Dusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Pocculickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoi ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun nzyyenus pusuku:

MpUOOPETCHNE WHTEpPeca W CTPEMIICHHS OOYyYaromIuxcss K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TTO3HAHUSA M (DOPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIaAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUN O PONHM (PU3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TPEACTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIPABJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBacTCs PEUICHUEM CICAYIOMINUX 3a/1a4:

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSACHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOJTYICHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUH HAOIIONATh MPUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopaTtopHbie pabOTBl W IKCIEPUMEHTANBHBIE HCCICIOBAHHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIuel (HU3NIECKOro COACp>KaHus,
BKJIOYass UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamu npodecCHoHaTbHON eITeILHOCTH, CBA3aHHBIMU
C (U3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B &
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 PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JelIacT 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 UEHbI IeTEHUs IIKaJIbl 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 ucciaenoBaHus IO 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 COCTOSIHHS BEILECTBA: CTPOCHME Ta30B, KMIKOCTEHM W TBEPABIX
(kpucTtaminyeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGOmionenue  siBIeHUN,  OOBSACHSIONIUXCS  MPUTSHKCHUEM WU
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 TIPUTSKEHUS.
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 wHepuMU. 3aKOH HMHEpPUUH. B3auMojneicTBue Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JBIXKEHUsI 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. OmpeneneHue  BBITAIKMBAIOMICH  CWIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTh.

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

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAIKUBAIOWIEH CHIIBL,
NEUCTBYIOIIEN Ha TEIO0 B XKUIKOCTH, OT OOBEMA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

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

Paznen 5. PaGora u MOIIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHne npaBuUiia paBHOBECHUs pblyara K OJIOKY.



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

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIUMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOTO BHJ1a MEXaHUYECKOW DHEPTUM B IPYTOM. 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 TOPU30HTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycioBHM paBHOBECHS 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 koHzaeHcauus. Mcnapenue. Kunenue. YaenpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl 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. MarHutTHoe noJjie 3eMJId U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUuUecKoro Toka. IIpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. [[efiCTBHE MAarHMTHOTO 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 BO3OOHOBIISIEMbIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpU3alus Ted.
JIBa poja 3JIEKTPUYECKUX 3apAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl NHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM AIEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSTHHOTO TOKA.
JIecTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMETPOM.
. I3Mepenune 3neKTpUYeCcKOTro Hanps)KEHUST BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUM.
. B3aumopercTBre 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.

JlencTBMEe MarHUTHOIO T0JIA HA IIPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut 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 HAMPSKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHMKA OT €ro [JWHBI, IUIONIAAX TONEPEUYHOIO
CEYEeHUs U MaTepHaa.

[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.
Onpenenenne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB  TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CUJbl TOKa M HAIpaBJICHUSA 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 DJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIPaBJICHUS HMHAYKIMOHHOTO
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.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiHOe JBrkeHue. CBoOomHOE
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 SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKOM IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM MIPU IBUKECHHUM TEJa MO 1CHCTBUEM
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
JBIDKCHHH 0€3 HauaJabHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3ppuLMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIDKCHUH Teja
0 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBM)KHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHUS YDHEPTHH.

Pasznen 9. Mexanuyeckue Ko1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPTUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomue — koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBONCTBA MEXaHMYECKMX BOJH. I[IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHA. OTpakeHue 3Byka. MHPpa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOGaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmioneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacrpocTpaHeHne NpoAOIbHBIX U ONEPEUHBIX BOJIH (HAa MOJEINHN).
5. HabGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUN PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TepUoja KoieOaHW MaTeMaTUYeCKOro
MasiTHUKA.
2. Ompezenenne 4acTOTHI U MiepruoAa KoueOaHui MPYy>KMHHOTO MasITHHUKA.
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 TEepUoAa  KoJieOaHUU
NPY>KUHHOTO MasgTHHKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHUTHhIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



OneKTpoMarHuTHas npuponaa ceera. CKopocTh cBeTa. BOIHOBBIE 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 CBETAa. [IpssmonuHEriHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

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

Jluaza. Xox onayuerr B gauHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpsiMonHEHOE pacIPOCTPAHEHUE 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.

[TonyueHnue n300pakeHUI C TOMOIIBIO JTUH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.
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)K€HHMsS CBETOBOTO Jyda OT yrjia
MaJICHUsI.

2. M3ydeHue xapaKTEpPUCTUK U300pakeHHUs TpeaMeTa B IJIOCKOM 3epKajie.

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



4. llonyueHune n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Onpenenenue HOKYCHOTO PACCTOSHUSA U ONTUYECKON CUIIBI cOOMparoiie
JVH3BL.

6. OMBITHI TTO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

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

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pesepdpopna u mnanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sanapa. HykmonHas wmopens atomHoro szapa. WM3orombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aTOMHBIX sfep. CBs3b Macchl M 3Hepruu. Peakuumu cuHTE3a |
nenenus sanep. Ucrounuku sueprumn CosiHiia u 3BE37.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIONIECHHUS.

2. CrnekTpsl pa3InyHbIX Ia30B.

3. Cnextp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGnroneHue CIUTOMIHBIX M TUHEWYATHIX CIEKTPOB MU3TyUCHUSI.

2. HccrnenoBanue TPEKOB: HM3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MAIONNN MOAYTH TIPEAHA3HAYCH I CUCTEMAaTH3AINH
U 0000mIeHUs  TPEIMETHOTO  COACpXKAHUS U ONBITa  JIESITEILHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QuU3WKe I 0O0ydarouuxcs,
BBIOPABIIINX 3TOT YUEOHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJIYJSI PEANTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITETbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBIAJCHUE YMEHUAMHU OOBACHITH (PU3UYECKUE
SIBJICHUS, TPUMEHSSA [OJYYCHHBbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHbIE.
[IpyHUIMNIHATBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOIHSAIOT 3aJaHusi, B KOTOPBIX UM
IpeJIaraeTcs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUW pacrmo3HaBaTh U HAY4YHO OOBICHSTH
dbu3uYecKue SIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOMN KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIE 1S IPOBEPKU TUIIOTE3 U MTOJYYEHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HauWOoOJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.



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

N3yuyenue ¢pu3MKy HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pe3ynbraTe usydenus pu3Nku 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 y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMECHEHHEM
JTOCTHKEHUN (DU3UKU;

— OCO3HaHHME BAXXHOCTH MOPAIbHO-dTUYECKUX MPUHIMIIOB B JCITEIHHOCTHU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HayKh KaK MOIIHOTO HHCTPYMEHTa
MIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJIbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTHU, WHTEpECa K HCCIE0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbI H  3MOLMOHAJIBLHOIO
0J1aronosy4us:

— OCO3HaHHE IIEHHOCTHM 0e30MmacHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBUil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUSAX;

— chopmupoBaHHOCTH, HaBbIKa pedIeKCHH, MPU3HAHWE CBOETO TIpaBa Ha
OIMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHON  OpraHu3aluMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOMMNX B TOM 4YHCIe U (UIUUYECKUX
3HAHUM;

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

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAlMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIsl PEIICHHUS 3ajad B
o0JlacTh OKpY’Karoled cpenbl, IUIAHUPOBAHUS TIOCTYNIKOB M OLIEHKH HX
BO3MOXHBIX MTOCIEACTBUMI JIJIsI OKPYKAIOLIEN CPebl;

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

e 8) amanTanum K HU3MEHSIOIIUMCH YCJOBUSAAIM CONMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJICUCTBUU MPHU BBHINIOJHEHUU WCCIIEAOBAaHUN W
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
U7IeH, TIOHATHUS, TUTIOTE3bI O (PU3NUECKUX 00BEKTaX U SIBJICHUAX;

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

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UIUIECKUX
3HAHUI;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MMPUPOIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIB30BaHNEM (PU3NUECKUX 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  YHUBEPCAJIbHBIE  y4eOHBIC  JICWCTBUS,  PETYISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBISATh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHUI);

YCTaHABJIMBATh CYLUIECTBEHHBIN NMPU3HAK KJacCU(UKAIMU, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYUHHO-CIIEICTBEHHBIE CBSI3M MPU HU3YyYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JEYyKTHUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIJBUTATh TUIOTE3bl O B3aHMMOCBSI3AX
(du3nUeCKUX BETUYMH;

CaMOCTOSATENILHO BBIOMpPATh CHOcO0 penieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIETICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE AEHCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUIM HHCTPYMEHT MMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nuecKkuii AKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WIH SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUSI, OTIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
MIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIE METObI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orbope MH(pOPMAIMA WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
dbu3ndecKoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M OPM IIPEACTABIICHHUS,

CaMOCTOSITCJIbHO  BBIOMpAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHpOpMAIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKOi M UX KOMOUHAIIUSIMH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

B X0JI¢ OOCYyXJeHHs y4yeOHOro marepualiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh HJICH, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIBITA
(9KCIEpUMEHTA, UCCIEAOBaHMS, IPOEKTA);

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHON pabOThl MpU PEHIEHUH KOHKPETHOM (Qu3nyYecKon
npo0JIeMBl;

OPUHUMATh LM COBMECTHOM NIESITEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTIKEHUIO: paclpeiensaTb poJik, O0O0CYyXaAaThb MPOLECChl H
pe3yIabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JCUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHUsIX, TPEOYIOIIHNX
JUTSE petieHust GU3NYEeCKuX 3HaAHM;

OpUEHTUPOBATHCS B  PAJIMUHBIX  MMOAXOAAX MNPHUHATHUS  pElICHUN
(MHOIUMBUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHSATHE pelIeHUN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKECHHS) PE3yJbTaTOB
NEeATENIbHOCTH, aBaTh OLICHKY MPUOOPETEHHOMY ONBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYallMi{, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH Ce0s HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABAaTh CBOE NMPABO HA OIIMOKY MPHU pelIeHUH (PU3NUECKUX 3a7a4 WIN
B YTBEPXKIECHUAX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYroro.

NPEAMETHBIE PE3YJIbTATBI

K xonIy oOyueHusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMe U XUMUYECKHE  SIBJICHMS,
HaOII0JIeHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAUHUIBI (PU3UUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BerlecTBa (TBEpIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PaBHOACHCTBYIOIIASL
cua, nedopmanus (ympyras, IJIacTUYeCcKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KECHHE, HEPABHOMEPHOE  JIBMIKCHUE, HWHEPLHUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHUs, TMepejaya JaBJICHUS TBEPABIMU TEJIAMH, XUAKOCTIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, MpEeBpalleHUs
MEXaHMYECKOW PHEPruH) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSIBICHUE U3YYCHHBIX (U3MYECKUX SBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B JKMBOM U HEXUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUs B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EPHOTO J1aBIICHUS Ha KMBOW OpPraHW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEeBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3UYECKUX SBIICHUN;
OIMMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckne BeTMUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPENHSAS CKOPOCTh, CUJA YIIPYTOCTH, CUJIA TSKECTHU, BEC
Tela, cuila TpPeHWs, MAaBieHue (TBEPAOro Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKass padoTa, MOIIHOCTbh, TUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXAHU3MOB,
KMHETUYEeCKasi W TMOTEHUHAJIbHAS YHEPrusi), NpuU OMHCAHWUU MPaBUIIBHO
TPaKkTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUsI W CAWHHIBI (U3MYECKUX BEIWYNH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYHUHY C APYTUMU BEIUYUHAMH,
CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEJIHUMH;



XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3ys MpaBuiia CJIOXKEHUsI CUil (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMmesa, MPaBWJIO paBHOBECHUsl pbluara (0J0kKa),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
SHEPruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpo Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolMe (HU3NUYECKUE BEJIWYUHBI: HAa OCHOBE aHaln3a
YCJIOBHS 3aJlaul 3aMHUChIBATh KPATKOE YCJIOBUE, MOACTABIATh (DU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajia4, OIICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIU
(bu3MYECKNX METOOB, B OMIMCAHUM MCCIICIOBAHUS BBIICISTH IPOBEPSIEMOE
Opeanoyioxenue  (TUMOTe3y),  pazauyaTb U HMHTEPIPETHPOBATH
MOJIYYEHHBIH pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNiaTh
BBIBOJIBI TI0 €T0 pe3yJsIbTaTaMm;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBATH IpOBEpsieMbIe
MIPEONIOXKEHUS, COOUPATh YCTAHOBKY U3 MIPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIOJHATH TMPSIMbIE W3MEPEHHUs PACCTOSHUS, BPEMEHH, Macchl Tea,
o0béMa, CcHIBI M TEMIEpaTypbl C HCIOIb30BAHUEM AaHAJIOTOBBIX U
uGpoBBIX TPHOOPOB, 3aMUCHIBATH TOKa3aHUS MTPHOOPOB C YUIETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IPYrol C UCHOJb30BAaHUEM MPSIMBIX HM3MEPEHHI (3aBUCUMOCTH IyTHU
PAaBHOMEpPHO JBWXKYILIETOCS Tela OT BPEMEHHU JBUKEHHS TeJa, CHUIIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
U HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CHIIbI
YIIPYTOCTH OT YIJIWHEHUS TPYKUHBI, BHITAIKUBAIOMICH CUIBI OT 00bEMa
NOTpYKEHHOM YacTH Tesa U OT IJIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH pPaBHOBECHS pbhlyara W OJOKOB), Y4acCTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO WCCIENOBaHUs, COOWpaTh YCTAaHOBKY W
BBITIOJHATh M3MEPEHUsS, CIEeNys MPeIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTATHl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHUS;

NIPOBOAUTh KOCBEHHBIC HM3MEPEHUS (U3UYECCKUX BEIWYUH (ILUIOTHOCTH
BEIIECTBA JKUAKOCTH WM TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(HIIMEHT TOJE3HOr0 JCHCTBUS
NPOCTBIX MEXaHU3MOB), CJHCAYS MPEAIOKECHHOW WMHCTPYKIMHU: TIPH
BBITIOJTHEHUN W3MEPEHUN COOHMpaTh HDKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISATh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIA0OpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TCXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETpP, IWHAMOMETpP, COOOIMIAIIIHUECS COCYIbI, OapomeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUINBI  JACHCTBUS  H3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX omucaHus (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJONPOBOJAA, THIPABIMYSCKUN IIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOH HACOC, apEOMETP), UCTIONB3Ys 3HAHHMS
O CBOHMCTBaX (U3MYECKUX SBICHUN W HEOOXOIAMMbIC (pH3MUECKHe 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAWTh  TpUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSA (U3MUECKUX 3HAHUU B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aITPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM ¢ TYyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUA HAYyYHO-TIOMYJISPHYIO
auTepaTtypy  (QU3WYECKOTO  COAEp)KaHWs, CIPaBOYHBIE MaTEpPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC KPAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOpPMAINK (HU3UIECKOTO COACPKAHUS, B TOM



qyciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU OBTOM T[PAaMOTHO HCIOJIb30BaTh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE IIPE3CHTALIUEH;

OpU BBIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTHUBHOE B3aUMOJEHUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIMX.

K xonIy oOyuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIK30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE JIBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTALITUYECKUE U
aMmopdHble TeNa, HACBHIICHHBIH M HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKU, IOCTOSTHHBIN JIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHUS (TEIUIOBOE pACIIMPEHHE M CXKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAUYMBaHUE, KANWUISPHBIC SIBJIICHHS, HUCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3aius (OTBEpAEeBaHUE), KUIICHHE,
TEeIJIonepeaayda (TeTI0NPOBOAHOCTS, KOHBEKIIUS, U3IIy4YCHHE),
ANEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHUI0 HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIbBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHBIE SBJIEHUA B MPHUPOJE,
KpUCTalUIbl B Tmpupone, uznydeHue CoJiHIIA, 3aMep3aHHe BOJIOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SBJIICHUS B aTMoc(depe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jped(d MOI0COB, POJb MAarHUTHOTO MOJS ISl KU3HU Ha
3emuie, MONSIPHOE CUSIHUE, TPU 3TOM MEPEBOJIUTH MPAKTHUYECKYIO 33a/1a4y B
yueOHYI0, BBIICNATHh CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBJICHUS, UCTIONB3YS
dbu3nYecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSE SHEPrus, KOJIUYECTBO
TEIJIOThI, yJEeJbHAs TEIUIOEMKOCTh BEILECTBA, VJEJbHAs TEIUIOTa



IUIaBJICHMS, yJeJIbHAas TEIJIoTa NapooOpa3oBaHMs, YJeibHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIllMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJja TOKa, JJIEKTPUYECKOE HANpPSDKEHUE, COINPOTHBIEHUE IPOBOJHMKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCKUX BEJIIMYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
($u3MUECKyl0 BEIMYUHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEeopuu
CTpOEHUS BEILECTBA, NMPUHIUIT CYNEPIO3UIMHU ToJiel (HA KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa JUisl ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpU ITOM J1aBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTEeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATH (PU3NYECKHE MPOIECChl M CBOMCTBAa TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalUld MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
PUYMHHOCIEICTBEHHBIEC CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JOTUYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUIMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, HCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (HU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HEJOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HeoOXoMuMbIe Jig €€ pelieHus, MPOBOAUTh pacdy€Thl W CPABHUBATH
HOJyYeHHOE 3HaUeHHe (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PpEHIMTh MPH MOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl OMNHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANONOKEHNE, OLEHUBATh IPABWIBHOCTH IOpsJKa
IIPOBEJICHUS UCCIIEA0BaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUN WU
¢u3rUecKrX CBOMCTB Tel (KamUUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHMsl NpPU M3JIYYEHHH OT LBETa M3Iydarolmeld (ITOroIaroIei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIIEPATYPhI KUIKOCTH U
IJIOMAaA €€ IOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsA0B, B3aWMOJCHCTBUE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJIU3allisl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHUTHOTO MOJS HAa MPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOICTBA 3JEKTPOJABHUrarTeisl IOCTOSIHHOTO TOKa): (QOpMyIHpOBaTh
MpOBEpsieMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOJIBI;
BBIMIOJHATh  MpsIMble  M3MEPEHUsT  TEMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CHJIbl TOKAa, HANpPSDKEHHUS C HCIOIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIE0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod ¢ MCHOJB30BAaHMEM MpPSIMBIX  M3MEpeHUud  (3aBUCHUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYUIETO 4Yepe3 TMPOBOJHMK, OT HAampsDKeHHsT Ha  MPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIBHOTO M MApaJJIeIbHOIO  COEIUHEHUMN
POBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHUE, COOMpPATh YCTAHOBKY W
BBITMIOJHATh M3MEPEHUs, CIeNys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHMMOCTHM B BHUAE TaOnull U TpaduKoB,
JIeNaTh BHIBOIBI 110 PE3yIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTh KOCBEHHBIE H3MepeHUs: (U3MYECKUX BeNIMYMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl MPEIOKEHHON WHCTPYKIUHU, U
BBIUUCTISITh 3HAUCHHUE BEJINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JACHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOpPOM HA WX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIEpMETP,
BOJIBTMETP, CUETUYMK 3JIEKTPUUYECKON SHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npubOpHEl, HarpeBaTeNbHbBIC IIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEAOXPAHUTENH, AIEKTPOMArHUT, AJIEKTPOJBUTATENb IOCTOSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUSA O CBOMCTBaX (PM3WYECKUX SIBICHUM M HEOOXOIMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIbHBIE
npuboOpsl TIO CXeMaM © CXEMaTHYHBIM PHCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHEIrO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKHUX



[eNeil C MOCIe0BaTENbHBIM U MapaJUIETbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB JIEKTPHUCCKUX IIETICH;
MPUBOIUTH  TpPUMEpPHl  (HAXOAUTh  WHPOPMANMIO O  TIPUMEpPax)
MPAKTUYECKOTO HCIIONh30BaHUA (PU3MYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs oOecrieueHns 0€30MacHOCTH P OOpAIeHUH ¢ MPUOOpaMu U
TEXHHYECCKUMHU yCTPOMCTBAMHU, COXpPAHEHUS 3J0POBBbSI W COOJIIOICHHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOILEH CpeJie;

OCYIICCTBIISITh TOUCK HH(pOpManuu (GU3HYECKOTO COJACpPKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTEIIBHBIX ~ MCTOYHUKOB  BBIICHATH WH(GOpMAIUIO, KOTOpas
SIBJISICTCS IIPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHITIOJIHCHUN YYCOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
TUTEpaTypy  (PU3NYECKOTO  COJCP)KaHUs, CIPABOYHBIC MaTepHAIIbI,
pecypcel cetn MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBCHHBIC INMHUCHMCHHBIC W KpaTKUE YCTHBIC COOOIICHHS,
0000mmass wuHpOpMaIMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NYECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TIPEACTABIATH PE3YyIbTaThl
IPOEKTHOW WJIM MCCIE0BATENIbCKOM NEATeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIB30BaTh M3YYCHHBIM TOHSATUMHBIA ammapaT Kypca (U3UKH,
COTMPOBOKIaTh BBHICTYINICHHUE MPE3CHTAIINEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCICAOBAHMM (U3MUECKHUX
IPOIIECCOB paclpeesisiTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJla4yaMu, CJIEJIUTH 32 BBHIIIOJHEHHEM IJIaHA JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OIEHWBATh COOCTBEHHBIA BKJIAJl B
JeSITENBHOCTD TPYIIIIBI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xoHny o0yueHust B 9 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh TMOHATHS: CHCTEMa OTcu€ra, MaTepuanbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXAaHHMYECKOTO NBIDKECHHS, Jehopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOJIOTHO TBEPIOE TENO,
LHEHTpP TSAXKECTU TBEPJIOTO Tella, paBHOBECHE, MEXAHUUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHuUs,
W30TOIIbI, Si/IEpHAsi SHEPreTUKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE MO0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOJeOATEeIbHOE NIBMXKEHHE (3aTyXarollue U
BBIHYXKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPA’KEHUE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBIX LIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTro CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM uyucie (PU3NYECKUE SBJICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE T1aHeT COTHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHUS B MpHUpPOAE, OMOJIOTMYEcKOe AECHCTBHE BUAMMOTIO,
yIbTpaUONETOBOIO M  PEHTICHOBCKOTO M3JIy4YeHUH, €CTeCTBEHHbBIN
pasivoakTUBHBIM (DOH, KOCMHMUYECKHE JIy4YHd, PaAUOAKTUBHOE W3JIydEHHE
IPUPOAHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHHI Ha
OpPraHM3M YeJIOBEeKa), MpPHU ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEJSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (HU3HUECKUX
SIBJICHUM;

OTKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (U3NUYECKHUE SIBICHUSA, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, MEPEMEIIEHUE, IyThb, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCeHMs, BEC Teja, HUMIYJIbC Telld, HMITYJIbC CHJIbI,
MEXaHH4YecKass padoTa M MOIINHOCTh, MOTEHLUAJIbHAs JHEPrusl TeJa,
HNOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, NMOTEHLIHMAJIbHAs 3HEPIUsl CHKaTOU
OPYXUHBI, KHHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas SHEPrus,
NEPHUOJ M YacTOTa KoJeOaHUH, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHH CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HAUYEHUs U €IUHUIBI (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYUHY C IPYTHMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BETNYHH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLUI CYNEPHO3UINN CHJI, TPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUS HMMITYJIbCa, 3aKOHBI OTPAXCHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOTO U MaCCOBOTO YHCEI
IpHU SAEPHBIX pPEaKIHsIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa M 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallnii MPaKTHKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE U3 2—3 TOTUYECKUX
IIaroB C OMOpPOl Ha 2-3 W3yYEHHBIX CBONCTBA (PU3NYECKUX SIBICHHUH,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3alayd  (omuparouMecs Ha cuctemy U3z 2-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M (JOPMYIIBI, CBSI3BIBAIOIINE (HHU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHUS 3a/Jaud 3alHChIBATh KPaTKOE
YCIIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOUHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl PEIICHHS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATMCTHYHOCTh TIOJYYCHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO pEUIUTh IPU TOMOIIH
(Gu3MUecKX METO/OB, HCIIOJb3Yysl ONHUCAHHE WCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTH TOPSAKA
NPOBEJICHUS  HCCIEIOBAaHUsS, JIeJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOJEHUI0O (PU3WYECKUX SBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3y4deHHE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpaHEHHUS] DHEPTUH, 3aBHUCHUMOCTh IepuUoAa KoJIeOaHUW MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MaJIBIX KOJEOAHHM, TPSIMOIMHEHHOE pacIIpOCTpaHEHUE CBETA,
paszioxeHue Oeloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHs NpeaMmeTa B coOuparomeit
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY H3 HM30BITOYHOTO Habopa
o0opyZOBaHUs, ONWUCHIBATH  XOJl OMbBITAa W  €ro  Pe3yJbTaThl,
dbopMyTHpOBaTH BHIBOIBL

HOPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAYeHHME U3MepsAeMoill BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomieli JTuH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a H3MEpPEHUS
(u3MepuTenbHOro nNpudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3NYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU



IIpU PAaBHOYCKOPEHHOM JIBIKCHHU 0€3 HaudallbHOM CKOPOCTH, IMepuoja
KoneOaHnii MaTeMaTUYeCKOro MasTHHKA OT JJWHBI HHUTH, 3aBHCHMOCTH
yria OTpakeHUsi CBETa OT yrija MaJcHUs U yIjia MpeJIOMJICHHs] OT yria
MajJieHus1): TIUIAaHUPOBAaTh HCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTAaHOBKY, (UKCHUpOBAaTH pe3yJbTaThl TMOJY4YEHHOW  3aBUCUMOCTH
bu3MYeCKUX BEIMYUH B BHUJAE TaOIUIl U rpadUKOB, J€IaTh BHIBOJBI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJIUTh KOCBEHHBIE HW3MEpPEHUsT (PU3MYECKUX BEJIMYUH (CPEIHSIS
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHUE CBOOOJHOrO TMaJIeHHs], KECTKOCTh MPYXKUHBI, KOIPDUIMEHT
TPEHUSI CKOJILKEHUSI, MEXaHW4eckass paboTa M MOIIHOCTh, 4YacToTa U
nepuoa  KoyieOaHWl MaTeMaTHYeCKOTO U MPYKUHHOTO MAasITHUKOB,
ONTHYECKasl Ccuja coOuparonield JUH3bI, PAJAUOAKTUBHBIA  (POH):
IJIAHUPOBATh HM3MEPEHHMs, COOMpPaTh AKCIEPUMEHTAIbHYIO) YCTAaHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIIeysl MPEIIOKEHHON UHCTPYKIIUU, BBIYUCIIATH
3HAYCHHUE BEJIMUMHBI U aHATU3UPOBATH MOJIYYECHHBIE PE3YIbTATHI C YIYETOM
3aITaHHOM TOTPEITHOCTH U3MEPCHHU;

co0JIr01aTh TIpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Jab0paTOpHBIM
0o0opy10BaHUEM;

pa3uyaTh OCHOBHBIC TMPU3HAKM M3YYEHHBIX (U3UUYECKUX MOJICIICH:
MarepuajgbHas TOYKa, a0COIIOTHO TBEPAOE TEJO, TOYCYHBIM HMCTOUYHHK
CBeTa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJElIb aToMa, HYKJIOHHAs
MO/ aTOMHOTO SI7Ipa;

XapaKTEepU30BaTh TMPUHIMIBI  JEHUCTBUA HW3YYCHHBIX TpHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha MX OMHCaHusA (B TOM YHCIE:
CIIUJIOMETpP, JAaTYUKH TOJIOKCHHUS, PACCTOSHUS W YCKOPECHUS, paKera,
9XOJIOT, OYKH, IIepucKor, ¢oToanmapaT, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOI, JIO3UMETp, Kamepa BuiabcoHa), HCHONB3YySd 3HAHHUS O
CBOMCTBaX (PU3MYECKUX SBICHHH MW  HeoOXoauMble (HU3NYECKHUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX ITPOIIECCOB
NPy PEIICHUU Y4YEOHO-TPAKTUYECKUX 3ajad, ONTHYECKHE CXEMBI s
ITOCTPOCHHMS N300paKeHUH B INIOCKOM 3€pKalie U COOMpAIOIIeH JINH3E;
MPUBOAUTH  MPHUMEPHl  (HaXOAUTh  HWHPOPMAIUIO O  TpUMEpax)
MPAKTHYECKOTO HKCIOJIB30BaHUSA (PU3NUECKUX 3HAHUH B ITOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIeHnu ¢ MpuoOopaMu U
TeXHUYECKHUMHU YCTPOWCTBAMH, COXPaHEHHS 37I0POBbS W COOJIIOJCHUS
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY KaIOIIeH cpeie;



OCYIIECTBIATh TOUCK HHPOpMAUK (UINIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOUCKOBBIN 3aMpOC, HAXOIUTh
MyTH OTpEeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJHUTEIHHBIX HICTOYHHUKOB;

UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 3a/laHUi HAyYHO-TIOMYJSPHYIO
auTepatypy (pusmUeckoro - coaepikaHMs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIECHUS HA OCHOBE
UHPOpPMAIIMN M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTAThI MPOSKTHOW MU HUCCIIEIOBATENbCKON
AeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BATh  HM3yYCHHBIN
NOHATUHHBIA amnmapar Hu3y4aemoro paszena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHWE TMIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcbl
Pazgea 1. ®u3uka u e€ pojib B NO3HAHMHU OKPYKAKOIIEr0 MUpPa
b K
1.1 ®dusuka - HayKa o0 IpUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
bu6 OK
1.2 dusnueckre BEIMINHEI 2 1 nommorexa I
https://m.edsoo.ru/7f416194
. bu6moreka [IOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1 nommorexa I1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nommoreka L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
' BellecTBa https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3nen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
b K
3.1 MexaHu4ecKoe JIBHKEHHE 3 nommorexa 110

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




3.2 WNuepuus, Macca, MI0THOCTh ) 1 buGnuorexa [IOK
https://m.edsoo.ru/7f416194
3.3 Cwuna. Bunsr cun 14 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya nqaBneHus: TBEPIAbIMU 3 bubnuoreka [JOK
' TEJIaMU, )KUAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHue KuJIKOCTH 5 bubmorexa OK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 TMOCHEPHOE JABICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
bu6 OK
5.1 PaGora u MoImHOCTH 3 1 nommoreka L
https://m.edsoo.ru/7f416194
5.2 [IpocTbie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3geoB H TeM nmudpoBLIe
Ne n/m P Konrpoiabnbie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHU S
51 DIIEKTPUYECKUE 3apsibl. 3apsSKEHHbIE Tella 7 1 bubnuoreka [IOK
' 1 WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 1 7 bubmorexa OK
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubmorexa LHOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUS 4 Bubmorexa OK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumMeHoBaHMe pa3aesioB M TeEM undgpoBbie
Ne n/n P Konrpoiabnbie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' OMKCaHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 BzaumoperictBue Ten 20 1 3 mommorexa T10
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpPAaHEHUS 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckne KoJae0aHUsI U BOJTHbI
bub6 OK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6 e OK
2.2 MexaHn4eckre BOJTHbBI. 3BYK 8 1 3 nommotexa [
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBELI€E SIBJEHUS




bubmuoreka [JOK

4.1 3aKOHBI PACIIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.3 P & 3 2
ASTOICHHE DEIIOTO CBeTa B CHEKTP 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 sipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHblie peakuu 7 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBToOpuTE 1bH0-00001IaK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTpoabu
Bcero
ble padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®unsnka — HayKka o npupoge.
dU3NYECKMIN IKCMEPUMEHT.

HabntogeHua u onucanue
dU3NYECKUX ABNEHUN.

N3mepeHune dpusnyeckmx
BeINYMH. MNorpewHocTb
N3MepeHus

Na6opatopHasa pabora Nel
«OnpeaeneHue LeHbl AeneHunn
NU3MepuTeNbHOro npnbopa».

®Pun3mnKa 1 TeEXHUKA.
MexayHapoaHaa cuctema
eanHuny-CH

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

OnucaHne GU3NYECKUX ABNEHNI




C MOMOLLbIO Moaene

7 CtpoeHue BelecTBa. MoseKynbl. bubmmnorexa IIOK
https://m.edsoo.ru/ff09fe0a
NabopartopHana pabora Ne2

3 «OueHKa gmMameTpa aToma bubimoreka [IOK
METOA0M PAL0BY https://m.edsoo.ru/ff0a013e
Anddy3ma B rasax, )*KUAKOCTAX U

9 TBEpPAbIX TeNax. bpoyHoBCcKoe
ABUXKEHUE
B3anmHoe nputaxkeHue u

10 OTTa/IKUBaHWE MONEKY.

Tpu cocToAHMA BelLecTsa.

» Pasnuune B MOIEKYNSPHOM BuGmiorexa LOK
CTPOEHNN TBEPADPIX TEN, ra30B U https://m.edsoo.ru/ff0a0378
XuaKocren
MexaHu4yecKoe aABurKeHue.

12 PaBHOMepHOe 1 HepaBHOMepHoe bubnmnoreka IIOK
[BUKEHME nyTb https://m.edsoo.ru/ff0a05c6

13 CKOpOCTb . EAMHMLbI CKOPOCTW. bubnmnoreka LIOK

https://m.edsoo.ru/ff0a079¢c




Pacuert nyTn n BpemMmeHu

bu6mmoreka [{OK

14
ABWXKeHUA. PeleHune 3a4au. https://m.edsoo.ru/ff0a0ae4
A HUe H Un.
15 BNEHWE MHEPL, bubmmoreka [{OK
BsaumopencTene Ten. https://m.edsoo.ru/ff0a0c10
y Macca Ten Kak mepa MHEPTHOCTU BuGmiorexa LIOK
Tena. EAnHMUpBI maccel. https://m.edsoo.ru/ff0a0fee
NabopartopHana pabora Ne3
17 «M3mepeHne maccbl Ten Ha
PbIYarKHbIX BECAX».
Na6opaTtopHasa pabora Ne4
18 «M3mepeHne 06bEMA KMAKOCTU bub6nmorexa [IOK
https://m.edsoo.ru/ff0al23c
Tenar.
19 MNnoTHOCTL BewlecTBa.
Na6opatopHasa paborta Ne5
20 «OnpeaeneHne NIOTHOCTH
BellecTBa TBEPAOro Tena».
PacueT maccbl 1 06BbEMa Tena no
21 ero nJ0THOCTH.
22 KoHTponbHasa paboTta Nel Bubnioreka [IOK




«MexaHunyeckoe asuKeHue.
Macca tena. NnoTHOCTL
Belwecrsar.

https://m.edsoo.ru/ff0al778

Cuna Kak xa PaKTEPUCTUKA

bubmmoreka [{OK

23 o
B3aMMOOENCTBUNA TEN https://m.edsoo.ru/ff0al1502
o Cuna. AsneHune taroteHua. Cuna BuGmorexa LIOK
TAXecTn. LleHTp TAaXkecTu Tena. https://m.edsoo.ru/ff0al8cc
75 Cuna ynpyrocTu. 3akoH lyKa. bub6morexa [IOK
https://m.edsoo.ru/ff0al778
EanHuubl cunel. CBA3b MexXay BuGmorexa LIOK
26 o o
CNI0U TAXKECTN U MacCoUn TeNa. https://m.edsoo.ru/ff0ala70
27 Bec Tena. HesecomocTb
OnHamomeTp. JlabopaTtopHas
pa6ota N26 «[paaynpoBaHue Butmiorexa LIOK
28
NpyxuHbl U UI3IMEPEHNE CNN https://m.edsoo.ru/ff0alb9c
ANHAMOMETPOMY.
CnoxeHue aByx cun,
29 HanpaB/eHHbIX MO O4HOW bubnmnoreka IIOK
o o https://m.edsoo.ru/ffO0alcc8
npAMoun. PaBHOAEUCTBYHOLLAA
30 Cwuna TpeHuna. TpeHue




CKO/bXKeHuA. TpeHue nokos.
TpeHue B Npupoae 1 TeEXHUKE.

NabopaTtopHana pabora Ne7

bubmmoreka [{OK

31
«N3mepeHwne cuibl TpEHUA» https://m.edsoo.ru/ff0alde0
KoHTponbHasa paborta N22 «Cunbi
32 B npupoge»
33 NasneHuve. EagMHMNLbI AaBneHua. bubsmoreka [LIOK
https://m.edsoo.ru/ff0a20a6
" Cnocobbl ymeHbLIeHUA U BuGmorexa LOK
yBE/MYEHNA NaB/IEHUA. https://m.edsoo.ru/ff0a2376
35 [aBneHue rasa. 3akoH MNackans. bubimoreka [LIOK
https://m.edsoo.ru/ff0a25b0
36 [laBneHune B }MAKOCTU U rase bubanoreka LIOK
https://m.edsoo.ru/ff0a2718
PacueT AaBNAeHUA }KNAKOCTU Ha
37 [IHO U CTeHKM cocyaa. PeweHune bubanoreka LIOK
3azay https://m.edsoo.ru/ff0a2826
38 Coobuiatouimecs cocyabl. bubanoreka LIOK
https://m.edsoo.ru/ff0a2970
“ MaHomeTpbl. [TopLuHeBOU BuGmiorexa 1IOK

*UOKOCTHbIM Hacoc.

https://m.edsoo.ru/ff0a3136




FMp,paBn nyecCckmne MmallnHbl

40 fmapasanyeckui npecc.
" Bec Bo3ayxa. ATmocdepHoe Bu6morexa LIOK
AdBNEHNE. https://m.edsoo.ru/ff0a2b5a
" N3mepeHne aTmochepHoro BuGmiorexa LIOK
AasneHus. OnbiT Toppuyennu. https://m.edsoo.ru/ff0a2b5a
43 BapomeTp-aHepoua. bubmoreka LOK
https://m.edsoo.ru/ff0a2da8
My ATmocdepHoe aaBieHne Ha BuGmiorexa [IOK
Pa3/InvHbIX BbICOTAX. https://m.edsoo.ru/ff0a2fc4
i PeweHune 3a4a4 Ha pacyeT BuGmiorexa [IOK
aTMOChEepHOro AaB/ieHunA. https://m.edsoo.ru/ff0a2fc4
KoHTponbHasa pabora Ne3
46 «[laBneHue TBEpAbIX TEN,
AaB/IeHUeE B }XMAKOCTU U rasen.
" Lencreme MAKOCTM M rasa Ha Bubmiorexa LIOK
norpyXeHHoe B HUX Teno https://m.edsoo.ru/ff0a3276
48 3akoH Apxumeaa bu6morexa [JOK
https://m.edsoo.ru/ff0a33fc
49 NabopaTtopHasa pabora N28 Bubnmoreka [IOK




«Onp. BbITa/IKNBAKOLLLEN CUNbI,
AENCTBYIOLWEN Ha NOTPYKEHHOE B
XKUAKOCTb TENOY.

https://m.edsoo.ru/ff0a3514

Ycnosua nnaBaHue Ten.

bu6mmoreka [{OK

50
https://m.edsoo.ru/ff0a3a96
NabopaTtopHana pabora N29

51 «BbIAcCHEHME YyCNOBMI NNaBaHUA
Tena B XXNAKOCTU».

. lNnasaHue cynos. Bu6morexa LIOK
BosayxonnasaHue. https://m.edsoo.ru/ff0a3654
KoHTponbHasa pabora Ne4«3aKkoH

53 Apxumepaa, ycnoBuA nnaBaHUA
Ten».

54 MexaHunyeckan paboTa. bubnmnorexa IIOK

https://m.edsoo.ru/ff0a3f82

55 MOLLHOCTb. bubnuoreka [JOK

https://m.edsoo.ru/ff0a3f82
PeweHue 3aga4 Ha pacyeTr

56 MeXaHU4YecKon paboTbl u
MOLLHOCTU

57 lMpocTble mexaHun3mbl. YcnoBuA




PaBHOBECKUA pblyara

Pblyaru B TeXHUKe, 6bITy n

bubmmorexa [{OK

58
npupose. MOMEHT cunbl. https://m.edsoo.ru/ff0a478e
NabopaTtopHasa pabora Ne10

59 «BblAicHeHMe ycnosusa bu6mmnorexa IIOK

https://m.edsoo.ru/ff0a48a6

paBHOBECMKSA pblyara».
bnok. «3onotoe» npasuno

60 MEeXaHUKM.
KN4. NaboparopHasa pabora 11
«OnpepeneHne Kng npu

61 PEA ANP bu6mmoreka [IOK
noAbeEME T€1a NO HAK/IOHHOMU https://m.edsoo.ru/ff0adc48
NAOCKOCTUY.
JHeprus. MoTeHUManbHada U

62 P 4 bu6mmoreka [JOK
KMHETMYECKAA SHEPTUA. https://m.edsoo.ru/ff0a4252
MNpeBpalieHne sHepruun. 3aKoH

63 COXpPaHeHMA NOHOM bubnmnoreka IIOK
MexaHU4ecKol SHeprum https://m.edsoo.ru/ff0a4360
PeweHwne 3apay c

64

Mcnosib3oBaHNem 3aKOHa




COXpaHeHUNA aHeprnn

KoHTponbHasa pabota Ne5

65 «PaboTa u MOLLHOCTbY. I

66 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnnorexa [JOK
o Teme "MexaHudeckoe JBMKeHHE" https://m.edsoo.ru/ff0adee6d
PesepBHblit ypok. Pabota ¢ Tekctamu

67 o teme "JlaBineHue TBEPIBIX TEIl 1 bubmiorexa HOK

. " pA ’ https://m.edsoo.ru/ff0a4ffe

JKUJIKOCTEN U Ta30B
PesepBHblit ypok. Pabota ¢ Tekctamu

68 o Teme "PaboTta. MomHOCTS. 1
Oneprus"

OBILIEE KOJIMYECTBO YACOB I1O 68 1

I[TPOTPAMME




8 KUIIACC

KoaunuecTBo 4acoB 3J’IeKTp0HHbIe
Jara nudpoBLIe
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue op
Bcero u3ydenusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcol
OcHoBHble nonoxeHma MKT

1 | bubmmoreka [{OK
CTPOEHUA BELLECTBA https://m.edsoo.ru/ff0a5256
Macca 1 paamepbl aTOMOB .

) OnbITbl , NOATBEPXKAAMOWME 1
OCHOBHble nonoxkeHna MKT
Mopgenun TBepAOro , *KMAKOro u

3 razoobpa3HoOro cocToaHmA 1 bub6nmorexa [IOK
BeLIeCTBa https://m.edsoo.ru/ff0a540e
Kpuctannunyeckne n amopdHble

4 Tena 1
ObbACHEHMe CBOMCTB rasos,

5 ¥UAKOCTEN N TBEPAbIX TN Ha 1 bubanoreka LIOK
OCHOBE NoNosKeHUIA MKT https://m.edsoo.ru/ff0a5800
CmauymBaHuMe 1 KanuanapHble

6 P 1 bubmuoreka [JOK

ABneHnA

https://m.edsoo.ru/ff0a5530




Tennosoe paclinMpeHune un cxartue

bu6mmoreka [{OK

7
https://m.edsoo.ru/ff0a5a26
TennoBoe ABUNXKEHUE MONEKYN U
aTomoB. TemnepaTypa, CBA3b CO
8 CKOPOCTbIO ABUKEHUA MONEKYN U
dTOMOB.
BHyTpeHHAA sHeprua. Cnocobbl
9 N3MeHeHUA BHYTPEHHEN 3Heprum bu6mmnorexa IIOK
https://m.edsoo.ru/ff0a5c60
TénNa: Tenanonepenadya n pa60Ta.
Buabl Tennonepenaun,
TENNonpoBoAHOCTb. KOHBEKLUA.
10 N3nyyeHue. NMpumepbl Bubnmnorexa [IOK
https://m.edsoo.ru/ff0a6412
Tennonepenayn B NPUPoOe v
TeXHUKe.
11 KonunyecTtso TennoTsl. bubnunoreka [IOK
https://m.edsoo.ru/ff0a65c0
YaenbHasa TeNN10EMKOCTb
12 A bubnuoreka [JOK
Beuiecraa. https://m.edsoo.ru/ff0a6976
YpaBHeHUe Tennosoro 6anaHca
13 P bubmuoreka [JOK
Pac4eTt konunyecTsa TenN0ThI. https://m.edsoo.ru/ff0a7088
14 Na6opaTtopHan pabota Nel bubnmnoreka LIOK

https://m.edsoo.ru/ff0a6a98




((CpaBHeHMe KOJIN4eCTB TENNOTbI

npu CMeLWnBaHMN BOAbI PA3HOM
TeMMepaTypbI».

NabopaTtopHasa pabora Ne2
«M3mepeHune yaenbHom

15
TenJ0éMKOCTH TBEPOOro Tena»

y JHeprmna Tonamea. YaenbHan BuGmorexa LIOK
TENNOTa CropaHNA TONINBaA https://m.edsoo.ru/ff0a6bb0
3aKoH COXpaHEHWNA SHEPTUN B

17 MeXaHUYeCKMUX U TeNN0BbIX bubnnoreka [IOK

https://m.edsoo.ru/ff0a7bSa

npoueccax.
KoHTponbHaa paboTta Nel»

13 P P bu6mmoreka [JOK
Tennosble ABNeHUA» https://m.edsoo.ru/ff0a71d2

o MnasneHue un Kpuctannmnsaunma BubmioTea I_IOK
TBEPAbLIX TEN.. https://m.edsoo.ru/ff0a72fe
Yp,eanaﬂ TennoTa NnaBaeHus.

. fpadunKM nnaBneHna u BuGmmorexa [OK

KPpUCTanainiaumm
KPUCTaNTUHECKUX TE.

https://m.edsoo.ru/ff0a740c




21

NcnapeHune 1 KoHAEeHcaumA.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

KuneHnune. 3aBUCMMOCTb
TemnepaTtypbl KUNEHUA OT
AasneHuA. YaenbHasa tennoTa
napoobpasoBaHus.

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

BnaxHoCTb BO3A4yXa.

24

NabopartopHana pabora Ne3
«M3mepeHne oTHOCUTENbHOM
BNA*KHOCTU BO34yXa C MOMOLLbIO
NCUXPOMETPa».

25

MpeobpasoBaHne sHepPrum B
TENNO0BbIX MalWMHax. PaboTa rasa
M napa npu paclmnpeHnmn.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

[Buratenb BHyTPEHHEro
cropaHus. MapoBas TypbuHa.
PeaKTMBHbIN ABUraTeNb.

27

KoaddnumneHT nonesHoro
AENCTBUA TENNOBbLIX MALLUH.
3Konormyeckume npobaemsol

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8312




MCNoJib3yembiX TenN10BbiX MaLlLUH.

28

KoHTponbHasa pabora Ne2
«M3meHeHMe arperaTHbIxX
COCTOAAHWUIA BeLecTBa»

bubmmorexa [{OK
https://m.edsoo.ru/ff0a86ae

29

dneKkTpusauyma Ten. [iga poaa
3apagoB. B3aumogelictene
3apAf0B. 3aKOH COXpaHeHUS
3apAaos..

30

3aKoH KynoHa

31

dnekTpuyeckoe none. elicteme
3N Ha aNeKTPUYECKUIM 3apaa,

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

32

Hanps»KeHHOCTb 3/IEKTPMUYECKOTO
nona. MpuUHUMN cynepnosmumm .

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

33

ANeMeHTapPHbIN INEKTPUYECKNI
3apAag. NpoBogHUKN,
AN3NEKTPUKN, Hocmutenun 3apaga 8
pPa3NINYHbIX Cpenox

34

CtpoeHune atoma. OnbIT
Pesepdopaa.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6




O6bACHEHWE 3NEKTPUYECKMUX

bu6mmoreka [{OK

35 ”
ABNEHUN. https://m.edsoo.ru/ff0a90cc
MOCTOAHHbBINA INEKTPUYECKNI

36 TOK. MICTOYHUKM NOCTOAHHOTO bubimoreka LIOK

https://m.edsoo.ru/ff0a95a4

TOKa. dNeKTpuyeckas uenb
INEeKTPUYECKUIM TOK B MeTannax

37 [leiicTBue M HanpasieHune bu6mmnorexa IIOK
3/1EKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a96b2

38 Cuna Toka. AmnepmerTp.
Na6opatopHas pabora Ne 4

39 «CHOpKa aNeKTpUYecKon Luenu. bub6nmorexa [IOK
Vi3MepeHue CUnbl ToKa» https://m.edsoo.ru/ff0a9838
DNEeKTPUYECKOE HaNpPAXKEHME.
Na6opatopHasa paborta Ne5

40 «N3mepeHne HanpaKeHUA Ha
y4yacTKe uenm».
3aBUCMMOCTb CUbI TOKA OT

A1 HanpaXeHuna. dNeKTpuyeckoe bubnmnoreka IIOK

conpotmuBaeHme npoBoaHMNKOB.

https://m.edsoo.ru/ff0a8bd6




3akoH Oma g4 yyacTKa uenmu.

bu6mmoreka [{OK

42
https://m.edsoo.ru/ff0a9e14

“ PacueT conpoTtmBneHma BuGmorexa LIOK
npoBOAHMKa. https://m.edsoo.ru/ff0aa738
PeoctaTt. JlabopaTtopHas paborta

44 Ne6 «PerynnposaHue cunbl TOKa bu6mmnorexa IIOK

https://m.edsoo.ru/ff0aa738
peocTaTom».
NabopaTtopHana pabora Ne7
«

i N3mepeHne conpoTuBneHme BuGmiorexa [IOK
nposogHMKa C NOMOLLbtO https://m.edsoo.ru/ff0aa44a
amnepmeTpa U BOJIbTMETPaA».

MocnepoBaTenbHOe COegMHEHME

16 A A bu6mmoreka [IOK
npoBOAHNKOB. https://m.edsoo.ru/ff0aa04e
Na6opaTtopHasa pabora Ne8
«MpoBepKa npaBuKaa CNOKEHUS

47 HaNpPAXeHUN Npu
nocnefoBaTeNIbHOM COEAUHEHUMN
ABYX PE3UCTOPOBY.

" MapannenbHoe coegmnHeHne BuGmorexa LIOK

NPOBOAHWKOB.

https://m.edsoo.ru/ff0aaa58




P3 Ha pacuyeT aneKTpruvecKnx

49 bu6mmoreka [{OK
uenewn. https://m.edsoo.ru/ff0aadle
NabopartopHasa pabora N29
«

“ MpoBepka npaBuna AN CUNbI Bu6morexa LIOK
TOKa npu napannejibHoOmM https://m.edsoo.ru/ff0aaf8a
COeANHEHUM ABYX PE3UCTOPOBY.

. PaboTa M MOLLHOCTb BuGorexa 1IOK
3NEeKTPMN4EeCKOoro TokKa https://m.edsoo.ru/ff0ab124
NabopaTtopHana pabora

57 Ne10«M3mepeHne paboTbl bub6nmorexa [IOK

https://m.edsoo.ru/ff0ab3e0
MOLLIHOCTM TOKa».

53 3akoH [xkoyna — JleHua. bubimoreka [LIOK

https://m.edsoo.ru/ff0ab660

54 BbiTOoBbIE NPMBOPLI. bubnmnorexa IIOK

https://m.edsoo.ru/ff0abd2c
(o]

. KoHTponbHasa pabota Ne3 BuGmoreka LIOK
«INeKTpuyeckue ABNEHUA» https://m.edsoo.ru/ff0abea8
[MOCTOAHHbIE@ MArHUTbI.

56 B3anmopencreme marHmTosB.

57 MarHuTHoe nose. MarHuTHoe bu6mmorexa [IOK

https://m.edsoo.ru/ff0ac3d0




nose 3eM1un U ero 3HayeHme Ansa
*U3HU Ha 3emne.

MarHutHoe none INEKTPUNYECKOro

bubmmoreka [{OK

58
TOKa. OnbIT IpcTeaa. https://m.edsoo.ru/ff0acOba
“ INEeKTPOMArHUTbI U UX BuGmiorexa LIOK
npumeHeHune. https://m.edsoo.ru/ff0ac1d2
o [JenctBMe MarHUTHOro NoaA Ha BuGmiorexa [IOK
NMPOBOAHUK C TOKOM https://m.edsoo.ru/ff0ac74a
dneKkTpoasuraTens.
Ncnonb3oBaHUe
61 aneKkTpoaBuraTenei B bub6nmorexa [IOK
o https://m.edsoo.ru/ff0ac86¢
TEXHUYECKUX YCTPOMCTBAX M HA
TpaHcnopTe
OnbiTbl ®apagen. iBneHne
62 3/IEKTPOMArHUTHOM MHAYKUMK
63 Mpasnno JleHua.
AnekTporeHepaTop. Cnocobbl
64 NONlYy4YEHUA INEKTPUYECKOM

aHeprmm




DNEeKTPOCTAaHLUMM HA
65 BO30OHOB/IAEMbIX MCTOYHUKAX
aHeprmu

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acb14

KoHTponbHasa pabora Ne4

bubmmoreka [{OK

06 «INEKTPOMarHUTHble ABIEHUAY ! https://m.edsoo.ru/ff0acc5e
67 MoaseaeHMe UTOros | bu6mmnorexa IIOK

https://m.edsoo.ru/ff0acdc6
63 peseps 1

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

10




9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bceero u3ydenusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
MaTeplAan bHaA TO4YKa.
1 MexaHunyecKoe ABunxeHume, 1
Cuctema oTcyeTa
, MepemeweHune. Onpeaeneruve 1 BuGmiorexa [IOK
KOOPAUHATBLI ABUMXKYLLErO TE/1a. https://m.edsoo.ru/ff0ad474
5 I'Iepemeu.l,eHme npu paBHOMeEpPHOM | Bu6miorexa [JOK
NPAMOJIMHENHOM ABUXEHUN. https://m.edsoo.ru/ff0ad19a
PeweHune 3apa4 Ha
4 NPAMOJIMHENHOE pPaBHOMEpPHOoe 1
ABUXeHune
HepaBHOMepHOe ABUXKeHMe.
5 CpeaHAaa 1 MrHOBEHHaA CKOPOCTb 1 bubnmnoreka IIOK
BVKEHNSA https://m.edsoo.ru/ff0ad8d4
6 MpAamonnHenHoe .

PaBHOYCKOPEHHOE ABUMKEHME.




YcKkopeHue. lNepemelteHune
.KoopguHarta

CBoboaHoe nageHue ten. OnbiThbl
Fanunea. uxkeHune tena,
6pOLWEHHOro BEPTUKANbHO BBEPX.

bubmmoreka [IOK
https://m.edsoo.ru/ff0adb18

PaBHOMepHOEe ABUMKeHWe Tena no
OKpY*KHOCTW. Mepunoa, YacToTa
obpalieHmna . JInHelHas 1 yrnosas
CKOpOCTU. LleHTpocTpemuntenbHoe
yCKOpeHue

Na6opatopHasa pabora Nel
«MccnepgoBaHme
NPAMOJIMHENHOTIO
PaBHOYCKOPEHHOTO ABUKeHUA be3
Ha4ya/IbHOM CKOPOCTUY.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ael76

10

KoHTponbHasa pabora Nel
«KuHemaTtuka»

11

NHepumnanbHble CUCTEMbI OTCHETA.
MepBblii 3aKOH HbloTOHA.
NHepuma.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac612




BTopow 3akoH HbtoToHa. MpuHumn

bu6mmoreka [IOK

12
cynepnosnumnun cun https://m.edsoo.ru/ff0ae72a
s PelweHue 3a4a4 Ha BTOPOM 3aKOH BuGmiorexa LIOK
HbtoToHa https://m.edsoo.ru/ff0ae982
14 TpeTnit 3aKoH HbloToHa. bu6mmnorexa IIOK
https://m.edsoo.ru/ff0aebbc
y PeweHwne 3a4a4 Ha 3aKOHbI BuGmorexa LIOK
HbtoToHa https://m.edsoo.ru/ffO0aeca2
16 Cuna ynpyroctu. 3akoH lN'yka
Na6opatopHasna paborta N22 «
17 OnpeaeneHune }KECTKoCTH bub6nmnorexa [IOK
https://m.edsoo.ru/ff0ace28
NPYXWHbIL.»
18 Cuna TpeHUA bubnuoreka [JOK
https://m.edsoo.ru/ff0af738
Na6opatopHana paborta N3 «
19 OnpepeneHune KoadbduumeHTa bubnmnoreka IIOK
https://m.edsoo.ru/ff0afa26
TPEHUA CKONbXEHUA»
2 Cuna TAXKeCTn 1 3aKoH BuGmorexa LIOK
BCEMUPHOTIO TATOTEHUA. https://m.edsoo.ru/ff0af8be
21 YcKopeHne cBoH60aHOro NageHus bubmuoreka [JOK




Ha 3emne N Apyrux HebecHbIX
Tenax.

https://m.edsoo.ru/ff0afb8e

[BuxkeHne nnaHeT Bokpyr ConHua.

bubmmoreka [{OK

22
NepBas KOCMUYECKan CKOPOCTb https://m.edsoo.ru/ff0af044
Bec Tena. HeBecomocTb U
23 neperpysku
w
5y PelleHure 3a4a4 Ha ABUXKEHUE Ten BuGmorexa LOK
noa AeEUCTBMEM CUJibl TAXKECTU https://m.edsoo.ru/ff0af5f8
. PaBHOBeccue maTepuanbHOM BuGmorexa LOK
TOuYKM . ABCONIOTHO TBEPAOE TeNO https://m.edsoo.ru/ff0af33c
PaBHOBecWe TBEpPAOro Tena ¢
26 3aKpenneHHoM ocblo BpalleHus. bubnmnorexa IIOK
https://m.edsoo.ru/ff0afe36
MomeHT cun
LeHTp TAXKecTU. PelweHne 3a8au
27 Ha paBHOBecKe TBepAoro Tena
PelweHune 3a4a4 Ha OCHOBHOE
73 A bubmuoreka [JOK
ypaBHeHUE JUHAMUKUN https://m.edsoo.ru/ff0b02b4
9 PeweHue 33434 Ha OCHOBHOE bubanoreka LIOK

https://m.edsoo.ru/ff0b0408




ypPaBHEHWE ANHAMUKN

KoHTponbHasa paborta Ne2 «

bubmmorexa [{OK

30 -~
Bsaumopencreue Ten» https://m.edsoo.ru/ff0b06ec
y Mmnynbc Tena. 3aKOH COXpaHeHuA Butmorexa LIOK
umMmnynbca. https://m.edsoo.ru/ffOb07fa
32 PeakTuBHOE ABUMKeHMe. PakeTbl. bubimoreka IIOK
https://m.edsoo.ru/ff0b096¢
33 MexaHu4yeckan paboTa, MOLWLHOCTb
" PaboTa cun TAXKECTH, ynpyrocTy, BuGmiorexa LOK
TPEHUA https://m.edsoo.ru/ff0b0a84
Na6opatopHana paborta N24 «
OnpeaeneHune paboTbl CUNbI
35 yNpyroctu npu nogbeéme rpysa ¢ bubnmnoreka IIOK
https://m.edsoo.ru/ff0bOdb8
NCNO/Ib30BaHMEM HEMOABUKHOTO P5:/1M.eC500.10
M NOABWUXHOro 610KOB.»
CBA3b 3Heprnm n paboTol.
lMNoTeHUManbHaA aHeprua Tena
36 NOAHATOro Haj 3emnen.

MoTeHUMaNbHAA SHEPrmaA CrKaToM
NPY*UHbI




KnHeTuyeckana sHeprua. Teopema

37 0 KMHETUYECKOM 3HEeprum
KOH COXpPaHeHMA MexaHUYeCKom

" 3aKOH coxpaHe exa €eCKo BuGmorexa LIOK
SHEPrumn https://m.edsoo.ru/ff0b0c32
PeweHwne 3aaa4 Ha 3aKOHbI

39 COXpaHeHus

[o]

0 KoHTponbHaa paboTta Ne3 Bu6morexa LIOK
«3aKOHbl COXPaHEHUA» https://m.edsoo.ru/ffOb12fe
MexaHun4yeckune KonebaHus.

CBoboaHble KonebaHusa.

41 A bu6mmoreka [IOK
ManaTHMKM MaTeMaTUYeCKUN U1 https://m.edsoo.ru/ff0b1858
NPYXUHHbIN.

Mepuopg, 4acTtota, amnNanTyaa

4 PVOA, ! YA bubmmorexa [JOK
KonebaHui. https://m.edsoo.ru/ff0b20£f0
Na6opatopHasa paborta Ne5
«MccnepoBaHmMe 3aBUCUMOCTH

43 nepmoaa 1 4actoTbl cBO6OAHbIX

KonebaHum oT AZIMHbI MaT.
MafATHUKa».




PeweHue 3aga4 Ha pacyeT

A4 XapaKTepucTUK KonebatenbHOro bubmmnorexa IIOK
BUKEHNSA https://m.edsoo.ru/ff0b197a
MpeBpalLeHne saHeprum npu

45 KonebateNbHOM ABUKEHUMN.
3aTyxarowme KonebaHums.

16 BblHYXAeHHble KonebaHus. bu6mnorexa IIOK
Pe30HaHC https://m.edsoo.ru/ffOblaec
NabopaTopHana pabora N26«

N3mepeHune ycKopeHna

47 P yckop bu6mmoreka [IOK
CBOOOAHOro NafieHns C NOMOLLLbIO https://m.edsoo.ru/ff0b197a
MATEMATUYECKOro MaATHMKA.»

MexaHu4yeckune BonHbl. CBOMCTBA

48 MeXaHMYeCKuX BO/H. MpoaobHble bubnmnorexa IIOK
W NoNepeyHble BOHbI https://m.edsoo.ru/ff0b21fe
OnnHa BonHbl. CKOpPOCTb

49 pacnpoCTpaHEeHUA BOJIH.

MexaHunyecKkre BOJIHbI B TBEPLAOM

50

Tene.CericMmuyecKkme BONMHbLI




3BYK. ICTOYHUKM 3BYKaA. 3BYKOBbIe

51 KonebaHusa. PelweHune 3aaau.
BbicoTa 1 Tembp 3ByKa. FPOMKOCTb
52 3BYKa.
“ PacnpocTpaHeHue 3ByKa. BuGmiorexa LIOK
3BYKOBbIe BOJIHbl. CKOPOCTb 3BYKa. https://m.edsoo.ru/ff0b23ca
“ OTpaxeHue 3ByKa. MHPpa3ByK U BuGmiorexa [IOK
YNbTPa 3BYK https://m.edsoo.ru/ff0b25f0
KoHTponbHasa paborta No4 «
55 MexaHuuyeckue KonebaHus,
BOJIHbI, 3BYK».
56 INeKTPOMarHnTHoe none. bubnmnorexa IIOK
https://m.edsoo.ru/ff0b2abe
INEeKTPOMArHUTHbIE BOIHbI N UX
57 CBOWCTBA
58 LLIKana 3neKTPOMarHUTHbIX BOJIH. bubnmnoreka IIOK
https://m.edsoo.ru/ff0b2fe6
Ncnonb3oBaHune
59 3N1EeKTPOMArHUTHbIX BOJIH A8 bubnmnoreka IIOK

COTOBOM CBA3U

https://m.edsoo.ru/ff0b2c6c




dNeKTpoOMarH1MTHas npupoaa

60 cseTta. CKopocTb cBeTa
61 BonHOBbIE CBOMUCTBA CBeTa bubanorexa [IOK
https://m.edsoo.ru/ff0b31d0
o JlyueBas mogenb cserta. BuGorexa LIOK
McTouHnKM cBeTa https://m.edsoo.ru/ff0b3658
MpAMonnHenHoe
63 pacnpocTpaHeHue cBeTa. bub6nmorexa IIOK
https://m.edsoo.ru/ffOb38c4
3atmeHune ConHua v JlyHbl
o OTpaskeHue ceeTa. lMnockoe BuGorexa LIOK
3epKano. 3aKoH OTPa*KeHMA CBeTa https://m.edsoo.ru/ffOb3aea
. MpenomneHue ceeTta. 3aKoH BuGorexa LIOK
npenaomineHunA ceeta https://m.edsoo.ru/ffOb3c5¢
MonHoe BHyTpeHHee oTpasKeHue
66 cBeTa M ero Ucnosib3oBaHue B
ONTMYECKUX CBETOBOAAX
67 PeweHwne 3apay
o JInH3bl. Xo4, CBETOBbLIX Iy4en. BuGmiorexa 1IOK

doKyC 1 onTMYecKana cmna

https://m.edsoo.ru/ff0b3f2c




MocTpoeHne n3obpaxkeHni B

bu6mmoreka [IOK

69
NINH3aX https://m.edsoo.ru/ff0b444a
NabopartopHasa pabora No7 «

70 MonyyeHne n3obparkeHni c bubmmnorexa IIOK

o https://m.edsoo.ru/ff0b4206
NMOMOLLbIO COBMPAIOLLLENA INH3bI.»
NabopaTopHana pabora N28 «

. OnpeaeneHune GOKYCHOTO BuGorexa 1IOK
PACcCTOAHMA U ONTUHECKOW CUJIbI https://m.edsoo.ru/ff0c0a7e
cobupatowe NnMH3bl. »

OnTnyeckaa cuctema
7 doToannapata, MMKPOCKONa M bub6nnorexa [IOK
https://m.edsoo.ru/ff0b4684
Teneckona.
[Na3 Kak onTuyecKasa cuctema.

73 BAU30pPYKOCTb M Aa/IbHO30PKOCTb

. Pa3snoxkeHue 6enoro ceeTa B BuGmorexa LIOK
cnekTp . OnbiTbl HbtOTOHA https://m.edsoo.ru/ff0cOfdc

. CnosKeHne CneKkTpasibHbIX LBEeTOB BuGmorexa LIOK
.Jncnepcua ceeTa https://m.edsoo.ru/ff0cOe2a

76 KoHTponbHasa paborta Ne5«




CBeToBbIE ABNEHUA»

Mogenn atomos. OnbIT

77 pesepdopaa. MNnaHeTapHas bubmmorexa IIOK
https://m.edsoo.ru/ff0c12a8
moaesib atoMa.
Mogenb atoma bopa.
|_|OI'IIOLLI,EHI/1€ 1N UCNyCKaHUe CBETAa
78 dTOMaMMW.
. I'Ipomcxomp,eHme JIMHENYaATbIX BuGmioTeka HOK
CMeKTpos https://m.edsoo.ru/ffOc144c
“ HabntoaeHue cnaoLwHoOro 1 Bu6orexa LIOK
NIMHEeNYaToro CrneKkTpa UCNyCcKaHmA https://m.edsoo.ru/ff0c1550
" PagnoakTMBHOCTb. a P y- Bu6morexa [IOK
N3Ty4eHUA. https://m.edsoo.ru/ff0c1672
. CoctaB aToMHOro agpa. AaepHblie BuGmoreka LIOK
cunbl. HyKnoHHaa moaenb aapa. https://m.edsoo.ru/ff0c18ac
33 N3oTonbl bubnrorexa [JOK
https://m.edsoo.ru/ffOclal4
84 PagmnoaKTuBHbIe NpeBpaLLeHmA bubmmoreka [IOK




dTOMHbIX A4ep.

https://m.edsoo.ru/ffOc1b4a

Mepunoa nonypacnaga aTOMHbIX

85 agep. PeweHwne 3aaau
NaboparopHasn pabora
29«

. N29«UN3yyeHme TpeKkos BuGmorexa LIOK
3apPAXKEHHDbIX 4aCTUL, NO roTOBbIM https://m.edsoo.ru/ff0c2126
doTorpadpuam»

ApepHble peakunmn. 3aKoHbl
37 COXpaHeHUs 3apAa0BoOro u bub6nmorexa IIOK
https://m.edsoo.ru/ff0c1c58
MacCcoBOro Yymcna

23 JHeprusa ceasu. [lepeKkt macc. bubnmnorexa [IOK

https://m.edsoo.ru/ffOc1d7a

89 CBA3b MacCbl M 3HEPrUm
PeaKuua cMHTE3a 1 aeneHuna agep.

90 NcTouHMKM 3Heprun CoNHLA U bubnmnoreka IIOK
3Be3g https://m.edsoo.ru/ffOc1e88
ApepHaa sHepreTuKa.

MpeobpazoBaHne BHYTPEHHEN

91

3HEepPrum aToOMHbIX A4ep B
3N1eKTPUYECKYIO SHEPIUIO.




Bananue PaaANOaKTUBHbIX

9 N3Y4EHUI Ha KMBblEe OPraHU3Mbl. bubmorexa IIOK
https://m.edsoo.ru/ff0c223e
Jo3nmeTpusa.
KoHTponbHasa paborta no teme

93 Ne6«KBaHTOBbIE ABNEHUAN
[ToBTOpEeHue, 0600IICHKE. . o

bubnuoreka [IOK

o4 Ha60paT0pHBIe pa6OTLI 1o Kypey https://m.edsoo.ru/ff0c245a
"B3zanmonuencraue Tea"

[ToBTOpEeHnue, o6o00IICHKE.

95 Pemenue pacueTHsIX U bu6mmnoreka IIOK
Ka4eCTBEHHBIX 3aJ/1a4 10 TEME https://m.edsoo.ru/ff0c2572
"TemnoBsie TIponecch”

[ToBTOpEeHnue, o6o0IICHKE.

96 Pemenue pacueTHbIX 1 Bu6anorexa [IOK
KA4eCTBEHHBIX 3a/1a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TeruioBeIX aABUTaTesei"

[ToBTOpEeHue, 0606IICHHE.

97 Pemenue pacueTHbIX 1 bu6muoreka [IOK
Ka4eCTBEHHBIX 3a/J1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anekTpoycTaHoBOK"

[ToBTOpeHue, 06006IICHUE. - OK
bubaunoreka

98 JlabopaTopHbie pabOTHI IO KYpCy »

"CBeTOBBIE SBJICHUS"

https://m.edsoo.ru/ff0c2c52




[ToBTOpeHue, 0606menue. Pabora

bu6mmoreka [IOK

"
1
22 C TEKCTaMH 110 TeMe "3aKOHEI https://m.edsoo.ru/ff0c2d6a
COXpaHEHHMs B MEXaHUKe"
[ToBTOpenue, 0606menue. Pabora
100 eme "Kosebanusa 1 bubnmorera [TOK
¢ TeRCTaMH 110 T 1 https://m.edsoo.ru/ff0c2e82
U1 BOJIHBI"
[ToBTOpenue, o600meHue. Pabora
101 teme "CBeTOBbI 1 Brbmiorexa LIOK
C TCKCTaMH 110 TCMC ~L-BCTOBBIC hitps://m.edsoo.ru/ff0c3044
aBicHUS"
[ToBTOpenue, o6o0menue. Pabora
102 ¢ Tekctamu o teme "KBaHToBas 1

u sinepHas pusuka'

OBIIEE KOJJMYECTBO YACOB I1O
ITPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka, 8 knacc/ [lepeimkun A.B., O611ecTBO ¢ OrpaHUYEHHOMN
oTBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obiectBo «M3narenscTBo
«IIpocsewenue»

» dusuka, 9 knacc/ Ieppiukun A.B., I'ytauk E.M., O611ecTBo ¢ orpaHM4eHHON
OoTBETCTBEHHOCTHIO «[IPODAY»; AxiinonepHoe od1iecTBo «M3matenbeTBo
«IIpocBemienue»

» Gusuka: 7-i knacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kinacc/ [leppimkun .M.,

Nanor A.U., AkimmonepHoe o6miectBo «M3marenbctBo «lIpocBemenney

METOJINYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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