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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha ypOBHE OCHOBHOI'O 00IIIEro 0Opa3oBaHUs COCTaBIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHW K pe3ysbTaTaM OCBOCHHST Ha 0a30BOM YPOBHE OCHOBHOMU
oOpasoBarenbHOI porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaepanbHON
paboueii mporpaMMbl Bocriutanusi U Konuenuuu npenoaaBanus yue6Horo npeamera «Dusukay.
Conmepxanne  mporpaMMbl 1o (U3MKE  HampaBleHO  Ha  (OPMHUpPOBAHHE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaIONIMXCSl M OpraHu3alMi0 H3y4deHus (u3uku Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npeamera B peanmm3anuu  TpeboBaHuitk PI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yibTaTaM  OOy4YeHHs, a  TakkKe  MEXIPEeIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB HA YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMUA.
[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojaam
oOydeHus (o Kiaccam), IMpeajaraeT MNPUMEPHYIO TIOCIEI0BATEIbHOCTh HW3YYEHHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTUS IPEIMETHOIO COJAEPKAaHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
oOyyJarouuxcsi.
[Tporpamma o ¢usuke pazpadboTaHa C HENbI0 OKa3aHHsI METOANYECKON MOMOIIH YYUTEIIO
B CO3aHUU paboyel MPorpaMMBl 10 y4eOHOMY MPEAMETY.
®dusnKa ABISIETCS CUCTEMOOOPA3YIOIIUM JIJISl €CTECTBEHHO-HAYYHBIX YUEOHBIX NMPEIMETOB,
MOCKOJIBKY (pH3MUECKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actrpoHoMueil U usnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MPEAOCTaBisieT HauOojee sICHble OOpas3lbl MPUMEHEHHsS HAy4YHOTO METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MMOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MUpE.
Opna u3 TMaBHBIX 337ad (pU3NYECKOro 00pa3oBaHUS B CTPYKType oOuiero oopazoBaHUs
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH W MHTEpeca K Hayke Yy
00ydaronuxcs.
N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTD:
e HAYYHO OOBSCHSATH SIBJICHUS,
e OIIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;
e MHTEPHPETUPOBATH JAaHHBIE U MCIOJIb30BaThb HAy4yHBIE J0KAa3aTeNbCTBA IS
MOJTy4€HUs BHIBOJIOB.
[lenu wm3yueHuss (QU3MKUM HA YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenuu npenogaBanus ydebHoro npeamera «®Pusnka» B 00pa30BaTENIbHBIX OPraHU3AIMIX
Poccuiickoit ®enepanuy, peaau3yroNMX OCHOBHBIE 00111€00pa3oBaTe/IbHbIE MPOTPaMMBbI,
yTBepka€HHONW pemeHneM Komnermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu nzyvyenus GpU3NKH:
e MpUOOpEeTeHHE HHTEpeca M CTPEeMIIEHUS OO0ydYaroIluxcs K HayYHOMY H3YyYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

e pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJe TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3Y4YEeHUs OCHOB CTPOCHHMS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHUE NPEICTABICHUNA O PO (PU3UKU IJi1 Pa3BUTUS IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUI;



e Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oymymer mnpodeccruoHamTbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JalbHEUIIEMY O0yYSHHIO B 3TOM
HaIpaBJICHUU.

JlocTuxkeHnne S3TUX Ielell mporpamMMbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOUX 3a4a4:

e NpuoOpeTeHNE 3HAaHUM O JUCKPETHOM CTPOEHUH BEIIECTBA, O MEXAHUUYECKUX, TETIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e nmpuoOpeTeHHe YMEHUH ONUCBHIBATH UM OOBACHATH (PUIMYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

e OCBOCHHME METOJOB pEIIECHUS MPOCTEUIIMX PACYETHBIX 3aJad4 C HCIIOJIb30BAaHUEM
bu3HYECKUX MOJEINeH, TBOPUECKHUX U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE YMEHUU HaOMIOJATh MPHUPOJHBIC SBJICHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIOJIb30BAHUEM
WU3MEPUTEIIBHBIX TPHOOPOB;

e OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUCH (U3MUECKOTO COJCPIKAHUS, BKIFOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlLICHUBaHKE WH(OPMALINK;

e 3HAKOMCTBO CO cepaMu IpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adbopaTOpHbIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, YUYUTeNb JAejaeT BbIOOp MpOBEACHMs J1a0OpaTOpHBIX paboOT H
OTIBITOB C YUYETOM MHIMBUIYAIbHBIX 0COOEHHOCTEH 00yUarOMMXCsl, CIIMCKa SKCIEPUMEHTAIbHBIX
3aJJaHUi, IpeAaraéMbIX B paMKax OCHOBHOTI'O I'OCYJapCTBEHHOI'O 3K3aMeHa 10 (hU3HUKE.



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®dusuka u e€ posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o npupoze. SBneHus npupoxasl. OU3nUecKue SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuUMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HpUOOPHI.
ITorpemnocTs n3MepeHuil. MexayHapoiHas cucTeMa €IMHHII.

Kak ¢u3uka u npyrue ecrecTBeHHble HayKH M3y4yaroT npuponay. EcrecTBeHHO-HayuHbIN
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIOTE3,
OKCHEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue npudOpsl U Ipoueaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM M LU(POBBIM

npudopom.

Jlabopamopuwvie padbomot u onvimeol.

1. OmnpexeneHue LEHbI EJIEHUS IKaIbl U3MEPUTEIBHOIO pUodopa.

2. H3mepeHue pacCTOSHUM.

3. HM3mepenue o0bEMa KUIKOCTHU U TBEPJIOTO TENA.

4. OmpeneneHue pa3MepoB MaJlbIX Tell.

5. M3mepeHue temmeparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JaT4yMKa

TEMIEPATYyPHI.
6. IlpoBeneHue wuccieqoBaHHUs MO IPOBEPKE THMIOTE3bl: NAJbHOCTh MOJIETA ILIAPHKA,
MYLIEHHOTO TOPU30HTAJIbHO, TEM 00JIblle, YeM OO0JIbIlIe BHICOTA ITyCKa.

Pasnen 2. IlepBoHavaibHbIe CBeJIeHUS 0 CTPOCHUH BelleCcTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBAaIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxeHne yacTtul] BemiecTBa. CBSI3b CKOPOCTH [JBHKEHHMS 4YacTUL[ C TEMIIEPATypOM.
bpoyHnoBckoe naBwxkenue, auddysus. BzaumopelcTBHe dYacTHI] BellecTBA: NPUTSDKEHHE H
OTTaJIKUBAHHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUAKOCTEH M TBEPABIX
(kpucTayminyeckux) Tea. B3auMoCBsA3b MeEXIy CBOICTBaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

1. Habmonenne OpoyHOBCKOTO JIBHKCHHSI.

2. Ha6mronenue nuddysun.

3. HaGmopnenue siBneHUH, OOBACHIIOMUXCA MPUTSHKEHUEM MM OTTAJIKMBAHUEM YaCTHIL

BEIIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. OrmeHka JuaMeTpa aToMa METOJIOM PSIIOB (C MCIOJIb30BaHUEM (oTorpaduii).

2. OnbIThl O HAOIIOACHUIO TETIJIOBOTO PACIIMPEHUS ra30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/eiicTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBMXKEHUU. Pacy€T myTy U BpeMeHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cwia kak XxapakTepucTtuka B3aumojercTBus Tten. Cuiia ynpyroctd W 3akoH [yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIIeHNE TATOTEHUS U cuiia TsbkecTH. Cuiia TSKeCTH
Ha 1pyrux mianerax. Bec tena. HeBecomocth. CnokeHHe cuil, HalpaBJIEHHBIX 110 OJHOU HPSIMOM.
PaBuopelictBytomas cui. Cuna tpenus. TpeHue CKoJIbXeHUs U TpeHue nokosi. Tpenue B npupojae
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne cKkopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
HabGmonenne nsmeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.
Jlabopamopnwvie padbomut u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO ABHKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. Ormpenenenue cpenHell CKOPOCTH CKOJBXKEHHs OpycKa WM IIapuKa MO HAaKJIOHHOU
IJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsSKeHHs (IedopMaIui) MpyKUHbI OT
MPUIOKEHHOMN CHIIBI.
5. OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBKEHHUS OT Beca Teja U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3neu 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUEeHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBieHust TBEPABIMH TEJIAMU, KUJIKOCTIMH U
razamu. 3akoH Ilackamsa. [lHeBMaTWyeckue MamvHbL. 3aBUCHUMOCTH JIaBJIICHUS KUJAKOCTH OT
ryounsl.  ['mapocratuueckuit  mapamokc. CooOmaroruecs cocyasl.  ['mapaBinueckue
MEXaHU3MBI.

o Uk wWwhN R

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuuMHBI CyIIECTBOBAaHUS BO3TYLIHOW
o6omouku 3emmu. Ombir Toppudennu. M3mepenue atmocdepHOro MaBiieHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(hepHOTo TaBICHHS.

JlelicTBHE )XUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3znyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS ra3a OT TEMIEPATYPHL.

2. llepemaua gaBieHUs KUIAKOCTHIO U TA30M.

3. CooOmaromuecs CoCy/Ibl.

4. T'maopaBinyeckui mpecc.

5. IlposiBneHue AecTBHsI aTMOCHEPHOTO JTaBICHUS.



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM IMOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwvie padbomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KHUIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUIIBL, ICMCTBYIOIIECH HA TEIO B )KUJKOCTH,
OT Macchl Tena.

OnbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOLLIEH CHJIbI, IEUCTBYIOIIECH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJKOCTh YacCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHpPOBAHUE JIOJKM U ONpeleieHue eé
rPy30M0ABEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeEprus.
Mexannueckast pabora. MOIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs! MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHneHue mpaBuiIa paBHOBeCHs pbluara K OnoKy. «3onotoe mpaBuio» Mexanuku. KIIJ]

IMPOCTBIX MCXaHU3MOB. HpOCTI)IG MEXaHU3MEBI B 6I)ITy U TEXHUKCE.

Mexanunyeckas sHeprus. Kunetnueckas v noreHumainbHas 3Heprus. [IpeBpanienue oqHOro
BHJIa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.
Hemoncmpayuu.

1.

IIpumepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopmnwvie padbomot u onvimol.

1.

2.
3.
4.
8 KUIA

Omnpenenenre pabOTBl CHJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHHM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

Uccnenoanue ycinoBuil paBHOBECHUS pblyara.

N3mepenne KII/] HakTOHHON IITOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHHYECKOI OHEPTHUHU.
CC

Paznen 6. TemioBblie IBJICHUS.

OCHOBHBIE TTOJIOKEHUS MOJIEKYIIIPHO--KMHETHYECKOM TEOpUHN CTPOEHUS BelecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYJL. OHLITBI, MNOATBCPKAAIOIIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHUMN BelecTBa. Kpucramimueckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KMHETUYECKOW Teopur. (CMauWBaHUE W KaNWUIApHbIE SABJIEHUA. TemioBoe
pacIIMpPEHHE U CHKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHHUS YacCTHII.
Brytpennss saeprus. CriocoObl H'3MEHEHHSI BHYTPEHHEH YHEPTUU: TeTUIONEpe1ada U COBEpIICHNE

paboTHI.

BI/I)]I)I TCIIoNEpEaaqyu: TCIIONPOBOJHOCTE, KOHBCKI U, U3JTYyUCHHC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. IlmaBneHue W OTBEpJeBaHUE KPUCTAILUTUYCCKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. VYnenbHas Ttemiota mnapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHWIIEHUS OT
aTMoc(epHOro JaBiIeHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTaTEIH U 3aLIUTa OKPYKarOLEH Cpeibl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUHU B TEIIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUYKEHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHMs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
V3MmeHeHne AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTypsl.
Bunae! Tennonepenayn.
OxutaxieHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIAMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BELLIECTB.
. Habnronenue xunenwus.
. Habnronenue nocTossHCTBa TEMIEPATYPHI IIPHU TUTABJICHHUH.
13. Mojenu TemIOBbIX ABUTATENEH.
Jlabopamopuwie pabomsl u onvimot.
1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OmnbIThI O BBIPALMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM UJIH caxapa.
3.  OmnbITHI IO HAOMIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TET.
4. OmpeneneHue AaBleHUs BO3ayxa B OajsioHE MITIPHIIA.
5. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro o0bémMa u
HarpeBaHUs WM OXJIAKICHHUS.

6. IlpoBepka ruUMOTE3bl JMHEHHOW 3aBUCUMOCTH JJIUHBI CTONOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTypshl.

7. HaOmroneHune n3MeHeHUs: BHYTPEHHEW PHEPTUU Teja B pe3yJibTaTe TEIUIONepeIadu U
pabOTHI BHEITHUX CHIL.
HccnenoBanue sBIeHUS TETUIOOOMEHA MPU CMENIMBAHUH XOJOIHOM U TOpsiYeld BOJBI.
OnpeneneHre KOJNMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOH MPH TEIUIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

10. OnpeneneHue yI1eapHON TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiiecca UCHapeHHUs.

12. OnpeneneHue OTHOCUTEIbHOM BIQXKHOCTH BO3/1yXa.

13. OnpeneneHue yIeapHON TEIUIOTHI IUIABJICHHUS JIbJA.

Paznen 7. diiekTpryeckre 1 MarHUTHbIE SIBJICHUS.

DnekTpusanus Tell. J[Ba posa 3JIeKTpruuecKuX 3apsa10B. B3anmoielicTBre 3apsyKeHHbBIX TE.
3akoH KynoHa (3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJl OT BETMYUHBI 3apsi0B U
pPacCTOSTHUS MEX]Ty TEJIaMH).
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OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKHUX I10JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aTtoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

OnekTpuueckass 1enb. Cuia Toka. OJeKTpudeckoe HampsbkeHue. ConpoTUBIICHUE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jkoyns—JleHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 ’Ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMydeHHs] 3IEKTPUYECKON HHEPruu. OIIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOoKCTBO U IEMCTBUE JIIEKTPOCKOIIA.
DNIEKTpOCTATUUECKAsE MHIYKLHUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJIOB.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHu€e CUIIOBBIX JIUHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEeKTPUUYECKUN TOK B JKUJKOCTH.
. I'a30BBblii pazpsn.
. I3Mepenue cuibl TOKa aMIIepMETPOM.
. 3MepeHue 31eKTpUYecKoro HanpsyKeHUs] BOIILTMETPOM.
. PeocTtaTt u MarasuH cOnpOTUBIIECHUN.
. B3anmozeiicTBie NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JIeHMsI IOJIFOCOB MAarHUTA.
. MoaenupoBaHie MarHUTHBIX MOJIEH TOCTOSSHHBIX MAarHUTOB.
. OnsIT Opcrena.
. MarHuTHoOe 1osie Toka. DJIEKTPOMAarHuT.
. JlelicTBHE€ MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOABUTATEh IOCTOSIHHOTO TOKA.
. UccnenoBanue sBneHUs 3JIEKTPOMArHUTHON MHAYKIIHU.
. Onbrter @apages.
. 3aBHCHUMOCTb HaIlpaBJICHHs UHIYKIIMOHHOTO TOKA OT YCJIIOBUI €r0 BOSHUKHOBEHHUS.
. DIIEKTPOTreHEPATOP MOCTOSHHOIO TOKA.
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Jlabopamopmnwvie padbomwt u onvimol.

OnBITHI MO HAOIIOCHUIO SJIEKTPU3AIUU Tl MHAYKIIUEH U IPU COMTPUKOCHOBEHUHU.

WccnenoBanue 1eiCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U TUAJICKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaAIPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COIIPOTUBIICHUS

pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEYCHHS U MaTepuara.

8. IlpoBepka mpaBuiia CI0XKEHUS HAIPSKEHUH MPU MOCIIEI0BATEILHOM COSIMHEHUU ABYX
PE3UCTOPOB.

9. IlpoBepka mpaBuia Jjisl CUIIBI TOKA IIPY MapauIeTbHOM COEIMHEHUHU PE3UCTOPOB.

10. OmpeneneHue padboOThl AEKTPUUECKOTO TOKA, UAYILIETO YEPE3 PE3UCTOP.

11. OmpeneneHne MOIIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCMMOCTH CHUITBI TOKA, MAYIIETO Yepe3 JIAMIIOUKY, OT HaIIPSKeHUSI Ha
HEl.

o Uk wnN R

13. Omnpenenenue KIIJ[ narpeBarens.

14. HccienoBaHre MarHuTHOTO B3aUMOJIEUCTBUS ITIOCTOSHHBIX MAarHUTOB.

15. M3yuyeHre MarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHUU U
pa3JelIeHUN.

16. MccienoBanue qeNUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OmbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOAECUCTBUS KaTYIIKU C TOKOM U
Mar"ura oT CHJIbl TOKAa U HaIPaBJIEHUS TOKA B KaTyIIKE.

18. M3y4enue nelcTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue u u3yyeHue padoThl 3JEKTPOABUTATES.

20. U3mepenne KII/l anexrpoaBurarebHON yCTaHOBKH.

21. OnbITEI N0 MCCIEAOBAHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLIHH: HCCIEI0BAaHUE
W3MEHEHNH 3HAYEHMsI U HAIIPABJICHUS UHAYKIIMOHHOTO TOKa.

9 KJIACC

Pasnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBWKEHHUs. PaBHOMepHOe mpsMOiMHENHOe ABMXkeHue. HepaBHoMmepHoe
NpsAMOJIMHETHOE JBWKeHUE. CpelHsis M MTHOBEHHasi CKOPOCTh Te€jla MPU HEPAaBHOMEPHOM
JIBIKCHUH.

VYckopenue. PaBHoyckopeHHOE TIpsiIMOJIHHEHHOe aBuxkeHne. CBoboaHoe nageHue. OmbIThI
lNanunes.

PaBHOMepHOE NBIKEHUE MO OKpYyKHOCTH. Ilepuoa m dactora oOpamieHus. JluneitHas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IlepBbrit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IlpuHnumn
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuja TPEHUsl CKOJIbKEHHUS, CHJIa TPEHUS
MOKOSI, APYTHE BUIBI TPCHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOrO TaJeHUs.
JBwxenue mianet Bokpyr Connua. [lepBast kocmuueckasi ckopocTs. HeBecoMoCTh U Eperpy3KH.



PaBHOBecue MaTepuanbHOM TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsokecTH.

WNmnynec tena. M3smeHenue umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTnBHOE NBUKEHUE.
Mexanuueckass pabota ¥ MOIIHOCTb. PaboTta cun TspkecTH, ynpyroctd, TpeHus. CBsi3b

sHepruu u pabothl. [loTeHUManbHas >HEpPrus Teia, MOJHATOrO HaJ TOBEPXHOCTHIO 3EMIIH.
IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIUH.

Hemoncmpayuu.

1.
2.
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10.
11.
12.
13.
14.
15.
16.

Haburonenne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HBIX TEJl OTCUETA.
CpaBHeHue myTed M TPacKTOPUM JBMKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pasHbIX TeJ OTCUETA.

W3MepeHue cKOpoCTH U YCKOPEHUS MPSIMOIMHENHOTO ABUKEHHUSL.

HccnenoBanue Npu3HaKoB PAaBHOYCKOPEHHOTO JIBUKEHHUS.

Habumonenne ABM>XeHUs Tesa o OKPY>KHOCTH.

HaOnronenne MexaHMYeCKUX IBJICHUH, MPOUCXOISIIUX B cucTeMe oTcuéra « Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHHS Tela OT MAacChl TeNa U ACHCTBYIOLIEH HA HErO CHJIBL.
HabmroneHne paBeHCTBa CUII IPU B3aUMOJEHCTBUY TEIL.

M3MeHeHue Beca Tella Ipu YCKOPEHHOM JIBUYKEHHU.

[Tepenaya uMmyJsbca Mpyu B3aUMOIEHCTBUHU TEJl.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECHCTBUHU TEIl.

CoxpaHeHue UMITyJIbca IIPU HEYIPYrOM B3aUMOJEHCTBUM.

CoxpaHeHue UMITyJIbca IPU aOCOJIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaOGnroneHue peakTUBHOTO IBUKEHHUS.

CoxpaHeHue MEXaHUYECKOW SHEPTHH NMPU CBOOOIHOM IaJIEHUU.

CoxpaHeHne MeXaHU4eCKOW YHEPTHH MPH IBUKEHUU TeJa MOJ] IeHCTBUEM NPY>KUHBI.

Jlabopamopuwie pabomsl u onvimot.

1.

KoHcTpynpoBanue Tpakra [uisi pa3rOHa M JAJBHEHIIET0 PaBHOMEPHOIO ABH)KECHHUS
IapuKa Ujin TCJICIKKHU.

Omnpenenenue cperHel CKOPOCTH CKOJBXEHHs OpycKa WM JBMXKEHHUS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHUs Tejla IPU PAaBHOYCKOPEHHOM JBM)KEHHU 0 HAaKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABMXKEHHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTes3bl: €ciiu MPH PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4aJlbHON CKOPOCTH
ITYTH OTHOCATCSA KaK P/ HEYETHBIX YUCCII, TO COOTBCTCTBYIOIIUE ITPOMEKYTKH BPEMCHU
OJIWNHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMajbHOTO
JTaBJICHMSL.

Omnpenenenne korhuueHTa TPEHUS CKOIbKEHHUS.

Ornpenenenne )KECTKOCTH MPYKUHBI.

Omnpenenenve paboOTHl CHJIBI TPEHUS MPU PABHOMEPHOM JBIKEHHM Teja IO
TOPU30HTAIBHOM TOBEPXHOCTH.



10. Ompenenenrie pabOThl CHUJIBI YOPYTOCTH NpPU MOABEME Tpy3a C HCHOIb30BAaHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. V3yuyeHue 3aK0Ha COXpaHEHMsI SHEPTUU.

Pa3zgen 9. Mexannueckue Ko1e0aHusA U BOJHEIL.

KonebatenbHoe nBuxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJI€OaHMI: MEepHoJ, 4acToTa,
aMIMTyna. MaremMatudecKuil M NpPYKUHHBIM MasTHUKM. lIpeBpamieHue sHepruu Ipu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeiHyxaeHHble kojeOanus. Pesonanc. MexaHuueckrue BOJHBI.
CaoiicTBa MexaHnuecKuX BOJH. [IpogonpHble U nonepeyHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmronenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Haburonenne BbIHY X /1€HHBIX KOJ€0aHUI U pe30HaHca.

PacnipocTpanenue npoAoIbHBIX U MTONEPEYHBIX BOJIH (HA MOJICIH).

Habmtoienue 3aBUCUMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKycCTHYECKHIl pe3oHaHC.

Jlabopamopuwvie padbomot u onvimol.

1. OrmpeneneHue YaCTOTHI U IEpUOAa KoJeOaHU MaTeMaTUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U MEpHOJA KOJIeOAaHUN MPYKUHHOTO MasTHUKA.
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3. HccnemoBanue 3aBUCHMOCTH TEepHoJa KOJeOAaHUH MOJBEIICHHOTO K HUTH TIpy3a OT
JUTUHBI HUTH.
4. UccnepoBaHue 3aBUCMMOCTH TepHoja KojeOaHWN MpPYKUHHOTO MasTHHKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TepHoOJa KOJeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OMBITBI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD TIepro/ia KoJIeOaHu MPY>KUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. U3mepeHue yckopeHUs: CBOOOIHOTO Ma/IeHuUs.
Pasjnen 10. DneKkTpoMarHuTHOE MoJI€e U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkasa 3eKTpoMarHuTHBIX BOJH. MCronb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoWCTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BoisHOBBIE CBOIICTBA CBETA.
Jlabopamopmnwvie padbomut u onvimol.
1. W3yueHue cBONCTB 3JEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3znea 11. CBeToBLI€ IBJICHHUS.
JlyueBas monenb cera. Vcrounuku cera. lIpsMonuHeliHoe pacnpocTpaHEHHUE CBeETa.
3armenus Connua u JIyHel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeTa. [lodHOe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHMSI B ONITUUECKUX CBETOBOJAX.



Jlunza. Xox nydeit B nmuze. OnTmdueckass cucteMa ¢oToanmapara, MHKPOCKONAa H
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1albHO30PKOCTb.

Pasnoxenne 6enoro ceera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpajJbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpakeHue cBera.

[Tonyuyenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
ITpenomiieHue cBera.

OnTuyeckuii CBETOBOI.

Xon stydeit B coOuparomiei JnuHse.

XoJ1 Ty4deil B pacCcerBaroIeH JIMH3E.

[Tonyuyenne n300paxeHuit C MOMOIIBIO JIMH3.

[Mpuntun neiictBus goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens riasa.

11. Paznoxxenue 6ernoro cBeta B CIIEKTP.

12. [lonydeHnue 6enoro cBera MpH CIOKEHUU CBETAa PA3HBIX 1[BETOB.
Jlabopamopnwvie padbomut u onvimol.

1.
2.

N o u oA

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrJja MaJeHusl.
W3ydeHne xapakTepuCTHK H300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIICHUSI CBETOBOTO Jyya OT yrjia MajJeHus Ha
IPaHULIE «BO31YyX—CTEKIIO».

[Tomrydenue n300pakeHUl ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUIIBI COOMpAroIeit TNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHIEKTP.

OneIThl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAONIOJAEHUU Yepe3 LIBETOBBIC
(UIBTPBIL.

Pa3znea 12. KBanToBble sIBJIEHHUS.

Omnswitel Pesepdopaa u mnanerapuas mojnenb aroma. Monens atroma bopa. Ucnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHTHI. JIMHENYaThIe CIIEKTPHI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.
Hyknonnas mopens aromHoro sapa. M3orombl. PanunoaktuBHble mnpeBpameHus. Ilepuon
noJyiypacmnaza aTOMHBIX sJIep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsIOBOT0 U MACCOBOTO YMCE. DHEPTHsl CBSI3U
aTOMHBIX sifiep. CBsI3b MacChl ¥ D)HEPruu. Peaknmu cuHTe3a U eieHus saep. VIcTouHuKr YHepTrun
Connua u 3BE371.

Snepnas snepretuka. JIeiicTBUS paAMOAKTUBHBIX U3TYUYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CHGKTPBI H3JTYy4YCHHA U IMOTTIOMICHUS.

CrexTpsl pa3IMyHbIX Ta30B.

CnexTp BoaOpo/a.

Hab6nronenue tpexoB B kamepe Buibcona.

Pabora cuérurka HOHU3UPYIOMIMX U3TYUEHHI.

Perucrpanus nzinydeHuss npupoAHBIX MUHEPAJIOB U MIPOTYKTOB.

Jlabopamopuvie pabomsl u onvimot.

1.

Habmroienue CriomHbIX ¥ IMHEHYAThIX CIEKTPOB U3JTy4EHHUS.



2. HccnenoBanue TpPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI 1O TOPMO3HOMY IyTH (I10

dororpadusm).

3. HM3mepenue pagnoakTUBHOTO (hoHA.

IHoBTOPUTEIBbHO-00001IAIOIIIMIA MOAYJIb.

[ToBTOpUTENBEHO--0000IIAIONINIT  MOAYJb MpeAHAa3HAuYeH MJig CUCTeMaTu3aluu U
00001IeHUST TPEIMETHOTO COACPKAHKS U OIBITA IEATEIHbHOCTH, TPHOOPETEHHOTO MPU U3YICHUU
BCEro Kypca (hU3MKH, a TakKe IS MOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY I10
busuKe 11t 00yJarOIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEAMET.

IIpu u3ydyeHnn JaHHOTO MOYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTIIKEHUE TPEAMETHBIX ¢  METalpeIMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB OOy4eHHs, (QOpPMHUPYETCS €CTeCTBEHHOHAYYHAas TPaMOTHOCTH:
OCBOECHHME HAYYHBIX METOJIOB MCCIIEJOBAHUS SIBIICHUN IPUPOABI U1 TEXHUKHU, OBJIAJICHUE YMEHUSIMU
OO0BACHATH (PU3UUECKHE SBJICHHUS, TPUMEHSAS MOJyYEHHbIC 3HAHUS, pelaTh 3a/1a4i, B TOM YHCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IprHIMIIMATBHO AEATEILHOCTHBIA XapaKTep NAHHOTO pa3feia peaanus3yeTcs 3a CUET TOro,
4TO 00yYaroUeCs BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI paclo3HaBaTh U HAy4YHO OOBSICHATH (PU3HUECKUE SABICHUS
B OKpPY’KarolIEH MPUPOAE U TOBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYyYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHMA, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HAMOOJIEee BaXKHBIX JTOCTHXKEHUI COBPEMEHHBIX TEXHOJOTHH,
HaIrpuMep, MPAKTHYECKOTO MUCIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH HA OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne (QU3MKK HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPEAMETHBIX U MMPECAMETHBIX O6pa30BaTeJ'IBHBIX PE3YyIbTAaTOB.

B pesynpraTe u3ydeHuss (U3MKM Ha YpOBHE OCHOBHOIO oOOmIeEro oOpa3oBaHUS Y

oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

— MposBJIEHHE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHMCKOH (hruznueckoi
HayKH;

— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCHUICKHUX YUEHBIX--(H3UKOB;

2) rpaxJIaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIEHUHM OOIIECTBEHHO 3HAUYUMBIX M ITHYECKUX
po0JIeM, CBA3aHHBIX C TPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX TPUHIIMIIOB B JESITEIBHOCTH YUYEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

— BOCHPUATHE ICTETHYECKUX KAYeCTB (DPM3MUYECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAHME LEHHOCTU (PU3MYECKON HayKH KaK MOIIHOTO MHCTPYMEHTAa IO3HAHMSI MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHENUIIEH COCTABIIIIOLIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOU J1F0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHS:

— OCO3HAHME LIEHHOCTU 0€3011acHOro 00pasa *KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaXHOCTH ITPaBUJI 0€30IACHOTO MOBEIEHUS Ha TPAHCIOPTE, Ha 10pOrax, ¢ JIEKTPUUECKUM U
TEIUIOBBIM 00OPYZIOBAaHUEM B JIOMAIIHUX YCIOBUSAX;

— c¢(hOopMUPOBAHHOCTH HABBIKA pe(IEKCUM, TPU3HAHNUE CBOETO MTpaBa Ha OMIMOKY U TAaKOTO Ke
IIpaBa y ApYyroro 4eioBeKa;

6) TpynoBOro BocnuTaHUSA:

— aKTHBHOE y4YacTHE€ B pEIICHUU MPaKTHYECKHUX 3ajad (B paMKax ceMbd, 00pa3oBaTeIbHOM
OpraHM3alu, Topoja, Kpas) TEXHOJIOTUYECKOM U COI[MAIbHOM HallPaBJIEHHOCTH, TPEOYIOLINX
B TOM 4YHCIIe U PU3NUECKUX 3HAHUI;

— MHTEpeC K NPaKTUYECKOMY U3yUeHHIO MPO(eccHii, CBI3aHHBIX C (PU3UKOM;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

— OpHUEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM MJs pelieHus 3aaady B O0JIACTH
OKpY’KaroIlel Cpe/ipl, INIAHNPOBAHUSI TOCTYIIKOB M OLIEHKU X BO3MOKHBIX ITOCIEACTBHUM IS
OKpYKalOIIEeH Cpeibl;

— OCO3HaHHUE TTI00aJIbHOrO XapaKTepa dKOJOTHYECKUX MPOo0JieM U MyTel UX peleHus;

8) aganTannu K M3MEHAIOIMUMCSH YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

— MOTpeOHOCTh BO B3aUMOJACWCTBUM TPH BBINOJIHEHUH HCCIEIOBAaHUI M IMPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHUX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO JEATENBHOCTD;

— noTpedHOCTh B (POPMHPOBAHMM HOBBIX 3HAHWW, B TOM 4Hcie (OPMYJIUPOBATH HIEH,
MTOHSITHSL, TUIIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSIX;

— 0CO3HaHME Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;



e — IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUII;

e — CTPCMIJICHHUC aHAJIM3UPOBATH U BBISABJIATH B3AUMOCBA3U IPUPOIBI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/ILI€CKI/IX 3HaHPII>i;

e — OIICHKA CBOUX JACUCTBUH C Y4YETOM BIHUSHUA HA OKPYXKAIOUIYI Cpely, BO3MOXHBIX

rI100aIbHBIX HOCJ’ICZ[CTBI/II;'I.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrate ocBoeHMs NporpaMMbl 1O (U3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHBEpCAJIbHbIE Y4YeOHBbIC JEHUCTBHUS, KOMMYHUKAaTHBHBIC

yYHUBEpCcaJbHbIe yueOHbIE IeUCTBUSA, PETYIATUBHbIC YHUBEPCAIbHBIE yUeOHbIE ACHCTBHS.

Ilo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble JJornyeckue AefcTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUM);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHSA JJIs1 0000IICHHS
U CPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHs B paccCMaTpUBAeMbIX (pakTax, JTaHHBIX U
HAOJII0JICHUX, OTHOCAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH [IPUYUHHO--CJIE/ICTBEHHBIE CBA3M IPU HU3YyUYEHUM (PU3MYECKUX SIBICHUM U
IPOILIECCOB, JIeJIaTh BBIBOABI C MCIOJIB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIOYEHUH, BBIABUTaTh TMIIOTE3bI O B3aUMOCBA3X (PU3NUECKUX BEJTUYUH;
CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus yueOHol Gpu3nueckoi 3aaun (CpaBHEHUE
HECKOJIbKUX BAapUAHTOB pEIICHUs, BbIOOp Hanbojee MOAXOAIIEr0o € Y4ETOM
CaMOCTOSITENIbHO BbIJIETIEHHBIX KPUTEPUEB).

Ba3oBrbIe ncciaenoBareanLcKue 1eliCTBUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNUS,

IPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBIA (PU3NYECKUN
HKCIIEPUMEHT, HEOOBIIIOE UCCIIeI0OBaHIE (PU3NIECKOTO SIBIICHUS;

OIICHMBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh 0000IIEHUST U  BBIBOJABI 1O  pe3yJibTaTaMm
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHElIIee pa3BUTHE (PUINIECKUX MPOIECCOB, a TaKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

PabGora ¢ undopmanmeii:

OPUMEHSTHh pa3jIMyHble METOJ/bl, HHCTPYMEHTBl M 3alpoChl MpHU IMOHMCKE U OTOOpe
UH(OPMALIUY WU TaHHBIX C YYETOM MpeIoKeHHON yueOHoM (u3znyeckoit 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAalbHYIO (OpMy IMpeacTaBiIeHUs HHpOpMalMu U
WITIOCTPUPOBATh pElIaeMble 3a/laud HECIOKHBIMH CXE€MaMH, JuarpaMMaMH, WHOH
rpaduKoil 1 NX KOMOMHALUAMHU.

KoMMyHMKaTUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



B XO0JIe OOCYXIEHUS Y4eOHOro maTepualia, pe3yibTaTOB JIAOOPATOPHBIX pPaboOT u
MIPOEKTOB 33J[aBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMON TEMbI U BBICKA3bIBaTh HJICH,
HalleJICHHbIC Ha pElICHUE 3aJ]a4M U MOJJIepKaHne 01arokKenaTeIbHOCTH OOIIEHNS;
COTIOCTABJIATh CBOM CYXJICHHS C CYXJICHHSAMH JPYTHX YYaCTHHUKOB JIHAJIOTa,
0OHapYXMBATh Pa3IUUKe U CXOJICTBO IMO3HIIHIA;

BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBISITh  PE3yJbTaThl  BBIIOJHEHHOTO  (DU3MYECKOTO  OMBITA
(3KCTIepUMEHTA, UCCIICIOBAHNUS, TPOCKTA);

MMOHUMATh M UCIIOJIH30BaTh MPEUMYIIECTBA KOMaHHON U MHANBUIYJIbHON pabOTHI MpH
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBI;

MPUHUMATh LEJIU COBMECTHOM JIE€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JIOCTHDKCHHIO: PACIIPEICIISITh POJIA, OOCYKIAaTh MPOIECChl U PE3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JAOCTUTasi Ka4eCTBEHHOTO pe3yJibTaTa MO CBOEMY
HATPABIICHUIO U KOOPJAUHUPYS CBOU JICUCTBUS C IPYTUMHU WICHAMH KOMAaH/IbI;
OILICHMBATh Ka4YECTBO CBOETO BKJIAJa B OOILIUI MPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(hOpMYyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA

Camoopranusauus:

BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMUX I peIIeHUs
(bu3nUecKux 3HaHUMH,;

OPUCHTHUPOBATLCA B PA3JIMYHBIX MMOAXOJAX MNPHUHATHUA pCIHeHI/Iﬁ (I/IHI[I/IBI/II[yaJ'II)HOG,
IPUHITHE PELIEHUs B TPYIIe, IPUHATHE PELICHUN IPyIIoif);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTUPOBATH MpPEIJIaracMble BApUaHThI PEIICHU;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBINA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyallMM U IIpeJylaraTh IUIaH €€ U3MEHEHMS],

OOBSICHATH MPUYMHBI TOCTHKEHUS (HEJOCTHKEHUS ) pe3yJIbTaTOB AEATEIIbHOCTH, JJaBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBIMOJIHEHUS (PU3HUUECKOTO
UCCIICIOBAaHUST WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHMBIIUXCS
CUTYyaIMii, yCTAaHOBJICHHBIX OMIMOOK, BO3HUKIINUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WIN JUCKYCCUU HA HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MNpH pelmeHHH (U3NYECKUX 3a1ady WiIH B
YTBEPKACHUSIX HA HAyYHbIE TEMBI M TaKOE K€ MPaBo JPyroro.

MNPEAMETHBIE PE3YJIBTATHBI

K xonuy oOyuenust B 7 Kjacce MpeIMETHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYUAIOLINXCS YMEHUH:



UCNO/Ib30BaTh TOHATHS: (U3UYECKHE M XUMHMUYECKHE SIBJIICHHs, HaOIIOJCHHUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAMHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHbIe COCTOSHUS BellecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  MPSAMOJIMHEHHOE),  TpaeKTopHs,
paBHOAEHCTBYOAas cwia, aedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath siBreHus (audQys3us, TEII0BOE IBMKEHHE YaCTUIl BEIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHON OCBIO BpAILCHNUs, IIepeaaya 1aBJIeHUs TBEPAbIMU TEIAMU,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe MAaBlicHHE, IUIaBaHWE TeJ, NPEBPALICHUS
MEXaHUYECKOM 3HEPrun) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyUCHHbBIX (PU3MUECKUX SIBICHUM B OKPYXKAIOLIEM MHUpE, B
TOM 4Yucie (pu3nuecKue SBICHHS B MPHPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPHUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOLE U
TEXHUKE, BIHUSHUE aTMOC(EpPHOro AaBICHHsS Ha KHUBOM OpPraHu3M, IUIaBaHHE pbIO,
pblYary B Teje YelIOoBeKa, IPU 3TOM IEpeBOIUTH INPAKTUUECKYIO 3a]ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

OIMCHIBATh M3YYCHHBIC CBOMCTBA Te M (PU3MUECKHUE SBICHUS, UCTIONB3Ys (PU3NIECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, IyTb, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tella, CUla TPEHUs, JaBiieHue (TBEPAOTro
TeNa, KUAKOCTH, ra3a), BBITAJIKMBAIOLIAs CUJIA, MEXaHMuYeckas padboTa, MOIIHOCTb,
IUIEYO CHJIBI, MOMEHT CHIIbI, KO3(p(PHUIMEHT TOJe3HOro MeHCTBHS MEXaHH3MOB,
KWHETHYEeCKasi M TMOTEHLUAIbHAs SHEPrusi), NMpH ONHCAHUU MPABHWIBHO TPAKTOBATh
(bu3nuecKnii CMbICI UCIOIb3YEMBIX BETMUUH, UX 0003HAUEHUS U €TUHUIIBI (PU3NIECKUX
BEJIMYMH, HAXOAWTh (POPMyIbl, CBS3BIBAIOLIME AAHHYIO (PU3MYECKYIO BEIUYHMHY C
JpYTMMH BEJIMYMHAMH, CTPOUTH IpadUKM H3YyYEHHBIX 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (pU3nUecKue SABICHUS U MPOLIECCH, HCIIOJb3Ys IIPaBUIIa
CJIOKEHMsI CHJI (BJIOJIb OJIHOM IpsiMoit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena,
MpaBUJI0O paBHOBecHs phiuara (OJ0Ka), «30J0TO€ TIPABUIO» MEXAHHWKH, 3aKOH
COXpAaHEHMsI MEXaHMYECKOW SHEprHM, NMPH 3TOM J1aBaTh CIOBECHYIO (POpPMYJIMPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTUYECKOE BBIPAXKECHMUE;

00BACHATH (PU3NUECKHE SBICHUSI, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallUd  MpaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYHUHHO-
-CJIeJICTBEHHbIE CBS3M, CTPOUTH 00bACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ Onopoi Ha 1—
2 u3ydYeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3UYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyd B 1—2 feWCTBUA, HCIONB3YsS 3aKOHBI U (OPMYIIbI,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a yCIOBHUS 3a/1a4H 3aMHUChIBATh
KpaTKoe YCJOBHE, MOACTaBIATh (pU3MUYeCKHe BETUYUHBI B (POPMYINIBI U MPOBOAUTH
pacuéThl, HAXOAWTh CIPABOYHbIE [aHHbIE, HEOOXOIAMMBbIE JJI1 pEIIeHUs 3ajad,
OILICHUBATh PEAIUCTUYHOCTH MOJYyUYEeHHON (HHU3HUECKOI BEIIMYMHBL;

pacro3HaBaTth MpoOIeMbl, KOTOPbIE MOYKHO PEIIUTh IPU MOMOIIN (PU3MUECKUX METO/IOB,
B ONHMCAHUU HCCIIEAOBAHMS BBIACIATH IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),



pasinyaTth ¥ MHTEPIPETHPOBATh MOIYUYECHHBIH pe3ysibTaT, HAXOIUTh OIIMOKH B XOJ€
OIIbITA, JIEJIATh BBIBOJIBI 110 €70 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYJIMPOBATH IPOBEPSIEMbIE NPEINONIOKEHUsA, COOUPATh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYJOBAaHUS, 3alIUChIBATE X0/ ONbITa U (POPMYJIMPOBATh BHIBOJIBI,
BBITOJIHAT NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIEpaTypbl C HMCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMHMCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIMIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTh MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOM (PM3MYECKON BEIMYUHBI OT JIPYroi c
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JIBHKYIIETOCS
T€la OT BPEMEHU JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUSI OT BeEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTH OT YAJMHEHUS NPYXKUHBI, BbITAIKUBAIOILEH
CHIIBI OT 00BbEMa TOTPYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO HOTPYXEHO TEJO,
yCIOBUH IJIaBaHMUS TeJ, YCIOBMM paBHOBECUs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOoBaHUsA, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs], Ccenys MpeIOKEeHHOMY IUIaHy, (PUKCHPOBATh Pe3yJIbTAThl IMOIy4eHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYUH B BHJIE IPEIOKEHHBIX TaOJIHUI U TPpaUKOB, A€TIaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BeIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTU UM TBEPJAOrOo Tela, CWJIA TPEHUsI CKOJIBXKEHHS, JaBJIEHUE BO3/AyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEHCTBYIOLIAs Ha MOIPYKEHHOE B KUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACWCTBUS MPOCTBIX MEXAHW3MOB), CIEAys MpPEIOKEHHOU
MHCTPYKIMU: IPU BBIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYHCIISITh 3HAYCHNE HICKOMOW BETMYHMHBI;

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
00opyaOBaHUEM;

yKa3plBaTh MPHUHLUIBI JCWCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu3oBaTh MPUHLUIBI JEHCTBHS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOH Ha WX ONHMCaHUsA (B TOM YHCIE: MOALIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUH U HEOOXOAUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTh HH(OPMAIMI0 O TMpHUMEpax) MPAKTUYECKOro
UCTIONIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HH IS 0OECredeHUs
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 3/I0pOBbSi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaroILIeH Cpeae;

OCYIIECTBIISITh OTOOp HMCTOYHWUKOB HH(popMarmu B HHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW U IMTyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH HH(POPMALIHIO, KOTOPast SIBJISAETCS MPOTHBOPEUNBON
WIIA MOXeET OBITh HEZJIOCTOBEPHOIA;



UCTIONIb30BATh TP BBHIIOJIHEHUN YUEOHBIX 3a/laHUH HAY4YHO--TIOMYJIAPHYIO JINTEPaTypy
($U3UIeCKOro coaepKaHus, ClipaBOYHbIE MaTepPHaJIbl, peCypchl ceT IHTEepHET, BIaaeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHus HHPOpPMALUM W3 OJHON
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO37aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIC U YCTHBIE COOOIIEHHsI Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (pru3n4eckoro coaepikaHusi, B TOM YHCIIE MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB MM yUEOHBIX UCCIIECAOBAHUH, IIPU ITOM
rPaMOTHO HCIIOJIB30BAaTh W3YYEHHBIH TMOHATUHHBIN anmapaT Kypca (u3MKH,
CONPOBOXKIAThH BHICTYIICHHE TIPE3CHTAINECH;

IPY BBITMOJIHEHUH YYE€OHBIX MPOSKTOB U MCCIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
rpyMIe B COOTBETCTBUH C MOCTABICHHBIMU 33a4aMH, CIICAUTD 32 BHIMOJIHEHUEM IUIaHA
JICWCTBUN, aJEeKBATHO OIICHUBATh COOCTBEHHBIH BKJIQJ B JESATEIBHOCTH TPYIIIHI,
BBICTPaNBAaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHECHHUE OKPY KAIOIINX.

K xonny oOyudeHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

MCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE JIBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBHILECHHBI U HEHACBIILICHHBIN Map, BJIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
110JI€, IPOBOJHUKH U IUSJIEKTPUKH, TOCTOSIHHBIA JIEKTPUYECKUI TOK, MArHUTHOE T10JIE;
pa3iuyaTth SIBICHUA (TEIJIOBOE pacHIMpEHHE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHWE, KalWUISIPHbIE SBIICHUS, WCIApEHUE, KOHJECHCAlus,
TIJIABJICHUE, KpHUCTAJUIA3aLNS (oTBepaeBanue), KHUIICHUE, TerJIoneperaya
(TEemIONpOBOTHOCTh, KOHBEKIUS, W3Iy4YeHHUE), DIIEKTPU3alUs Tell, B3aUMOJICHCTBUE
3apsAa0B, ACHUCTBUSA JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MAarHuTOB, AEHCTBUE MATHUTHOTO MOJ Ha MPOBOAHUK C TOKOM, AJIEKTPOMAarHWTHAas
WHIYKIWS) TIO OINHUCAHUI0 HMX XapakTEepPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3UYECKUX SBICHUI B OKpPYKAIOIIEM MUPE, B
TOM 4Hcle (u3nueckre SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATKEHHUE W
KamWUIIpHBIE SIBIICHUS B TPUPOJAE, KPUCTAUIBI B mpupojne, uziayudenue CouHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKHUE SIBICHUS B aTMOC(epe, DIIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUIsl )KU3HU Ha 3emiie, IOJIsipHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TNPAKTHYECCKYIO 3aladyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PUZUUECKUX SBICHU;

OTHCHIBATh U3yUEHHBIE CBOMCTBA TeT U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BENTMYMHBI (TEMIlepaTypa, BHYTPEHHSS DHEPrys, KOJWYECTBO TEIUIOTHI, YJeTbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMS, YJEJIbHAas TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CTOpPaHUS TOIUIMBA, KOX(PQUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, AJIEKTPUUECKUN
3apsJl, CHJIa TOKA, JJIEKTPUYECKOE HAIPSHDKEHHUE, COIPOTUBIIEHUE IPOBOAHUKA, YAECIBHOE
COTIPOTHUBIICHUE BEIIECTBA, pad0Ta U MOITHOCTH AJIEKTPHUUECKOTO TOKA), TIPU OMMUCAHUH
MPABUJILHO TPAKTOBATh (PU3UUYECKUN CMBICT UCTOIB3yEMbIX BEIIMYUH, 0003HAUYCHUS U
eAVHHUIBI (U3NYECKUX BENUYHMH, HAXOAUTh (OPMYJbI, CBS3BIBAIONIUE JIAHHYIO



bu3nYeCKyl0 BEIMYUHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH IpadUKH H3yYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKUE SIBICHUS M TIPOLECCHI, HCIIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHYECKON TEOpUH CTPOCHHs BEIIECTBa,
MIPUHIIMII CYTIEPIIO3UIINHY TOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /J1s1 yyacTKa LenH, 3akoH J[xoyns—JIenna, 3akoH cOXpaHeHUs SHEPTUH, IIPU
3TOM JaBaTh CJIOBECHYIO ()OPMYIHMPOBKY 3aKOHA W 3alMCHIBATh €0 MAaTEMaTHYECKOE

BBIPAKCHHUE;
OOBSICHATh (hU3MUECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyauuu [IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa: BBISIBIIATH

MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB C
ornopoit Ha 1—2 W3yYEeHHBIX CBOMCTBA (PU3UUECKHUX SBJICHHUH, (PU3MUYECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3amadud B 2—-3 JACHCTBHS, WCIONB3Ysl 3aKOHBI M (OPMYJIHI,
CBsI3BIBAOIIME (DU3NUECKHE BEIMYMHBI: HA OCHOBE aHAIIN3a YCIIOBHS 33129 3aIMCHIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX JJI PELICHUS 3a/ayd, BHIOMpATh
3aKOHBI U POPMYJIbI, HEOOXOIUMBIE /1JIsl €€ pelIeHHUs, IPOBOAUTH PACUEThHI U CPAaBHUBATH
MOJTy9YeHHOE 3HaUCHUE (PU3NICCKON BEIMIMHBI C H3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh IPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH P MTOMOITH (PU3HIECKUX METOJIOB,
UCIIONIB3YSl OINKCAaHWE WCCIEOBAHUS, BBIICTATH MPOBEPSEMOE MPEIOJIOKEHUE,
OILICHUBATh MPABUIBHOCTH MOPSAKA MPOBEACHUS UCCIIEOBAHMS, IENaTh BHIBOJIBI;
MIPOBOJIMTH OMBITHI IO HAOJIOJCHUI0 (PU3NICCKUX SBICHUN WM (PU3NICCKUX CBOHCTB
Ten (KanmwUIsIpHBIC SIBJIICHUS, 3aBUCHUMOCTh JIaBJICHHS BO3[yXa OT €ro o0béMma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HATPEBAHUSI IIPU U3JYUYEHUH OT LIBETA
u3Nyyaromeil  (mornomaromnieil) MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEpaTypbl JKHJAKOCTH ¥ IUIOMIaAU €€ TIOBEPXHOCTH, OJJICKTPH3alUi Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHWTOB,
BHU3yaJIW3alisl MATHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (opMyJIHMpoBaTh NPOBEpPsSEMbIE TMPEANOIOKEHUs, COOUpaTh
YCTAaHOBKY U3 TMPEUIOKEHHOTO OOOpYJIOBaHHUs, OMHUCHIBATH XOJ OMNbITA W
dbopMyIHpOBaTh BHIBOJIBI;

BBINIOJIHATH MPSMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHON BJIaXXHOCTHU BO3/yXa,
CHUJIBl TOKA, HAIPSDKEHUS C HUCIOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
(GU3UYECKUX BEIWYMH, CPaBHUBATH PE3yJbTAaThl HM3MEPEHUH C YyYETOM 3aJlaHHON
a0COTIOTHOM MOTPEIIHOCTH;

MPOBOANTH HCCIIEIOBAHUE 3aBUCHMOCTH OJHOW (DM3MUECKON BEITWYHHBI OT APYTOH C
WCIIOJIb30BAHUEM TPSIMBIX HU3MEPEHUN (3aBUCUMOCTH CONPOTHBJICHUSI MPOBOJIHUKA OT
€ro JIJTMHBI, TUTOIIAJN TIOTIEPEYHOTO CEYEHUS W YJIETLHOTO CONMPOTUBIICHUS BEIIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, UJIYIIETO Yepe3 MPOBOIHUK, OT HAMPSXKEHUsI HA TPOBOIHUKE,
HCCIICIOBAHKUE TIOCIIEIOBATEILHOTO W MapalIeIbHOTO COEIUHEHHI MPOBOJIHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH U3MEPEHUS, CIEIys
MPEIOKEHHOMY TIIaHy, (PUKCHPOBATh PE3yJIbTATHl TTOJYYCHHOW 3aBUCHMOCTH B BHJIC
TabNuIl ¥ TpauKOB, IeTaTh BHIBOJBI MO PE3yIbTaTaM UCCIIECIOBAHUS;

MPOBOANTHL KOCBEHHBIE M3MepeHUs (U3NYECKUX BENUYHMH (ylenbHas TEII0EMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):



IUIAHUPOBaTh M3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
NPEUI0KEHHON HHCTPYKIUH, U BBIYUCIISITh 3HAYCHUE BEJIINYHMHBI,

coOioaTh TMpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI JAEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMmIlepMETpP, BOJIBTMETP, CUETUYMK AIIEKTPHUYECKOU
SHEpPruH, SJIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUIATENb
MOCTOSIHHOTO TOKAa), HWCIOJB3ys 3HAaHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
HEo0X01uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUUYECKUE YCTPOMCTBA M H3MEPUTENIbHBIE MPUOOpPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETP, JBUTaTEIb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT), COCTABIISTH
CXEMBbI 3JIEKTPUUECKUX LIETIeH C MOCIIEN0BaTeIbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIEHeH;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MPAKTUYECKOTIO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHUHA B TIOBCEAHEBHOM JKU3HH Ui OOECIICYCHUs
0e30MacHOCTH IpU OOpalleHuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpAaHEHMs 3/I0pOBbSI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIIOBEACHUS B
OKpY’Karollel cpese;

OCYILECTBIISIT MMOMCK HHPOpMALUU PU3HUECKOro coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCSA 3HAHUA M MyTEM CPaBHEHHUS JIOTIOJHUTEIBHBIX HCTOYHHKOB BBIJCISTH
UH(POPMaLINIO, KOTOpast SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPU BHIIIOJIHEHUH YYEOHBIX 3aJjaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPy
(bu3HYECKOro coIep KaHusl, CIIPaBOYHbIE MaTepHalIbl, pecypchbl ceTu IHTepHeT, Bi1aieTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HWHPOpPMAIUM W3 OJHON
3HAKOBOM CHUCTEMBI B JIPYyTYIO;

co3/laBaThb COOCTBEHHblE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOLIeHMs, 0000mas
MH(OPMALIMI0 U3 HECKOJIbKUX MCTOYHMKOB (PU3MYECKOTO COJECpKaHHUS, B TOM YHUCIIE
nyOJMYHO  NPENCTaBIsATh  Pe3yJbTaTbl IMPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITebHOCTH, MPU 3TOM IPaMOTHO HMCIIOJIb30BaTh U3yUEHHbIN MOHATHHHBIN ammapat
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYIIEHUE MTPE3EHTAIEH;

IpY BBIOJHEHUH Y4YeOHBIX IPOEKTOB W HCCIENOBAaHHNA (U3NYECKUX IPOIECCOB
pacnpeensiTh 00f3aHHOCTH B IPyNIe€ B COOTBETCTBUU C IOCTABIEHHBIMU 3aJa4aMU,
CIIEIUTh 32 BBHINOJHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, ajeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOCHCTBUE, IPOSBIISISI TOTOBHOCTH Pa3periaTh KOH(DIUKTHL.

K xonny oOyuenus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHU:

UCIIOJIBb30BaTh IMOHATHS: CHCTEMa OTCUéTa, MaTepualbHasg TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JIBMXKEHUs, nedopmanus (ynpyras, miacTH4eckas),
TpeHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M Teperpy3ku, LIEHTp
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPIOTO Tela, paBHOBECHE,
MEXaHUYeCKue KoyiebaHus M  BOJHBI, 3BYK, MH(}pa3ByK U  yIbTPa3BYK,
9JIEKTPOMAarHUTHBIE BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U



JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHUS W TorjiouleHus, anbda-, O6era- U ramma-
W3JIyY€HHUS, U30TOIIbI, IAEPHAs SHEPTEeTUKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHWHOE [BH)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE, CBOOOHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Koe0aTebHOE NIBIDKEHUE (3aTyXamllue W BBIHYXKJIEHHBIC KoieOaHUs), PE30HAHC,
BOJIHOBOE JBH)KCHUE, OTPAKEHUE 3BYKa, MPAMOJIUHENHOE pPACHPOCTPAHEHUE,
OTpPa)KEHUE U MPEJIOMIIEHUE CBETA, [IOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0ernoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAJIbHBIX I[BETOB, IHUCIIEPCUS CBETa,
€CTECTBEHHAs PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPA U3IIYUCHHUS) 10
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE
buznyeckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (PU3NUECKUX SBICHUHN B OKpY’KaroIeM Mupe (B
TOM 4Hclie (U3HUECKUE SBICHUS B MPUPOJIC: IPUIUBEI U OTIUBBI, IBIKCHUC TUTAHET
ConHEeYHOM CUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LIyHAaMH, 3XO, I[BE€Ta Tel,
ONTUYECKUE  SBIEHUS B  TMpHpPOAE, OHOJIOTHYEecKoe  JeHCTBHE  BUAMMOIO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHH, €CTECTBEHHBIM paArMOaKTHUBHBII
$oH, KOCMHYECKHE JIy4YH, pPaJHMOAKTUBHOE W3JIyYe€HHUE NPHUPOIAHBIX MHHEPAJIOB,
NEeICTBUE PaIMOAaKTUBHBIX M3IYYCHHI HA OPraHU3M 4YeJoBeKa), IPU 3TOM MEePEBOIUTH
MPAKTHUYECKYI0 337auy B y4eOHYIO, BBIIETSATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
(bu3NYECKUX SIBICHUN;

OTMCHIBATh M3yYCHHBIC CBOMCTBA TE U (PU3NUYCCKUE SBIICHUS, UCIIONB3Ys (PU3NICCKUE
BEJIMUMHBI (CpPEeqHsIsE U MTHOBEHHAs CKOPOCTh Tejla NMPHU HEPAaBHOMEPHOM JABM)KCHUU,
YCKOpPEHHE, NEPEMELIEHUE, MMyTh, YIJI0Bas CKOPOCTb, CUJIA TPEHUS, CUJIa YIPYTrOCTH,
cuJa TSDKECTH, YCKOpPEHUE CBOOOTHOTO MaJCHHS, BEC Tella, UMITYJIbC TeJla, UMITYJIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOIHATOTO
HaJl IOBEPXHOCTBIO 3EMJIH, IIOTEHIMATIbHAS SHEPIUs CXKATOM NPYKUHBI, KHHETUYECKAS
DHEPrus, MOJHAI MEXaHUYECKask YHEPTHsl, IEPHOJ] U YacTOTa KOJIeOaHHH, JJIMHA BOJHBI,
TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTebh MPETOMIICHHUS CPEJIbI),
MIPU OMUCAHWUU TPABWJIBHO TPAKTOBATh (PU3UUECKHI CMBICT UCIOJIb3YEMBIX BEIHYUH,
0003HaYeHHs] ¥ €AVHUIIBI (PU3UUECKUX BEITHYMH, HAXOJUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
TaHHYIO (PU3UYECKYIO BETUYHHY C IPYTUMU BEJTMUNHAMU, CTPOUTH IpaUKH U3yIEHHBIX
3aBUCUMOCTEN (DU3UYECKUX BEITUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (DU3NUYECKUE SBICHHUS W MPOIIECCHI, UCTIOJIb3Ys 3aKOH
COXPAHEHUs JHEPIUH, 3aKOH BCEMUPHOIO TATOTEHHUS, NMPUHIUI CYNEPHO3ZULIUU CHIL,
MPUHLIUI OTHOCUTENBHOCTHU ["anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs UMITYJIbCa,
3aKOHBl OTPAXXEHHUSI W MPEJIOMJICHHS CBETA, 3aKOHBI COXPAHECHUS 3apsI0BOrO0 U
MacCOBOTO YK CeJI MPH AJICPHBIX PEAKITUAX, TPU ATOM JaBaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHA U 3alMChIBAaTh €r0 MaTEMATHYECKOE BBIPAKECHUE;

OO0BSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJlI, B TOM YHUCIE€ MU B KOHTEKCTE
CUTyallMil  MPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  MPUYUHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHX IIaroB C OMIOPOil Ha 2—
3 U3y4YeHHBIX CBOiCcTBa (DU3MYECKHX SBIEHUH, (PUINYECKUX 3aKOHOB HWIIH
3aKOHOMEPHOCTEH;



pemarh pacu€THbIC 3a7a4M (OMUPAIONIUecs Ha CUCTeMY U3 2—3 YpaBHEHHI ), UCIIONB3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIOIIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIOBHS 3a/layd 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIONINE WIIH
U30BITOYHBIE JIAaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS pPELICHUs,
OPOBOIUTH PAaCcCUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IIOJTYYEHHOIO 3HAYEHUs
(U3HYECKON BETMINHBL;

pacrio3HaBaTthb MPoOIEMbI, KOTOPBIE MOYKHO PEIIUTh IPU MOMOIIN (PU3HMUECKIUX METO/IOB,
UCMONb3Yysl OINUCaHWE UCCIEIOBaHMs, BBIJCIATh IMPOBEPSAEMOE IPEAIOIOKEHHE,
OLIEHUBAaTh MPABUIBHOCTh MOpPs/AKA HPOBEIEHUS HCCIEIOBaHUs, JelaTb BbIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
TeJl (U3ydeHue BTOpOro 3akoHa HbrOTOHaA, 3aKOHA COXpaHEHUs YHEPIuu, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasATHUKA OT MacChl rpy3a U sKECTKOCTHU IPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHHUH, TPSIMOJIMHEHHOE PacpOCTpaHEHNE
CBETa, pa3jIoKeHHe OEeNIoro CBeTa B CIEKTP, M3YYEHUE CBOMCTB H300paKEeHHUs B TNIOCKOM
3epKajie M CBOWCTB M300pakeHUs INpeaMeTa B coOuparolied JmH3e, HaOIoaeHue
CIUIOIIHBIX ¥ JIMHEHYaTBhIX CIIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOMpPATh
YCTAaHOBKY W3 HM30BITOYHOr0 Habopa o0OpyIOBaHHUS, OMUCHIBATH XOJ OMbITA U €ro
pe3yabTaThl, (HOPMYITUPOBATH BHIBOKI;

IPOBOJUTHh IPU HEOOXOAMMOCTU CEpPUI0 NPSMBIX W3MEPEHUH, OImpenenss cpenHee
3HAYeHUEe H3MepsieMON BeauuuHbl ((POKyCHOE paccTOsiHME CcOoOMparoliell JMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTEILHOTO TPUO0opa);

NPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTEH (PU3MUYECKMX BEIMYMH C HCIOJIB30BAaHHEM
IPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HauaJIbHOM CKOPOCTH, MepHoia KojaeOaHU MaTeMaTHYeCKOro MasiTHUKA OT JAJTUHBI
HUTH, 3aBUCHMOCTH YTJIa OTPAXXECHHUS CBETa OT yIJia MaJCHUs M yria MPeJOMIICHHUS OT
yIia MajeHus): IJIAaHUPOBATh HMCCIEOBAHNE, CAMOCTOSITEIHLHO COOMpATh yCTaHOBKY,
(bUKCUpPOBaTh pPe3ysIbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJE
TaOIUI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJibTaTaM HCCIeI0BaHUS;

NPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIMYMH (CPEIHSs CKOPOCTh W
YCKOpPEHHE TeJla MIPHU PaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOHOTO TTaICHHS,
KECTKOCTh MPYKUHBI, KOOPPUIUEHT TPEeHHsI CKOJIBKEHUS, MeXaHHueckas pabora u
MOIIHOCTb, YaCTOTA U MEPHO KOJIeOaHNI MaTeMaTH4eCcKOro U NPy>KHHHOTO MasiTHUKOB,
onTHYeCKas Cwia coOuparolied JMH3bl, pPaJUOaKTUBHBIM (OH): MIaHUPOBATh
U3MEpeHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBITIOJIHITH W3MEPEHUS,
clIeys MpeI0KEHHOM HHCTPYKLIMHU, BEIYUCISATH 3HAUEHUE BETMYMHBI U aHAIN3UPOBATh
MOJIy4YeHHbIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIA;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
000opyI0BaHUEM;

pa3nn4yaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJeNel: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
TUTaHETapHAasi MOJIENb aTOMA, HyKJIOHHAst MOJIEJIb aTOMHOTO SIApa;

XapaKTepu30BaTh MPHUHIUNBI JCHCTBHS W3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOHCTB C OMOPOW HA UX OMHUCAHUS (B TOM YHUCIIE: CIUAOMETP, TaTUUKU MOJIOKEHHUS,
paccTOsHUS M YCKOPEHHsI, PaKeTa, 9X0JIO0T, OUKH, IIEPUCKOII, (poToaInapaT, ONTUYECKHE



CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuiabcoHa), HCHONB3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIB30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKH HU3YUYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB NPHU PELICHUH y4eOHO--
IPAaKTUYECKUX 3ajlay, ONTUYECKUE CXEMBbI JJIs1 MOCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHWH B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30I1aCHOCTH MNpH OOpalleHuu ¢ NpudOpaMH M TEXHUYECKUMH YCTPOHCTBAaMH,
COXpPAaHEHHs 370pOBbsi M COOJIIOJIEHHS HOPM SKOJOTMYECKOIO IIOBEIACHHS B
OKpYXaroIlIeH Cpeac;

OCYILECTBIIATh IMOMCK HHPOpManuu (uszndeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs IMOUCKOBBIN 3ampoc, HAXOAUTh IIyTH OIpeAeICHUs
JIOCTOBEPHOCTH TIOJYYEHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAHUU W
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH YYEOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATypy
(buU3M4ecKoro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BIaieTh
npuéMaMu KOHCIIEKTHPOBAaHUSI TEKCTa, NpeoOpa3oBaHus HHPOPMALMM W3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE IMCbMEHHbIE U YCTHBIE COOOILIEHHS HA OCHOBE MH(OPMAIIH U3
HECKOJIbKUX MCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, NyOIMYHO MpelCTaBIsATh
Pe3yJbTaThl IPOEKTHON WM HCCIEAOBATENIBCKOM NEATEIbHOCTH, IIPU 3TOM I'PAaMOTHO
UCTIOJIb30BaTh HM3YYCHHBIM IMOHATUHHBIA ammapar M3ydaeMmoro pasaena (u3uKd U
COIIPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTaled ¢ Y4ETOM OCOOEHHOCTEeH ayauTopuu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHNH OKPYKaI0LIEro MUpa
bubnunoreka LIOK
11 o - 2
H3HKa - Hayka O Hpupole https://m.edso0.ru/7f416194
bubmuoreka [{OK
1.2 dusnyecKkue BETMIUHBI 2 1
https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 EctecTBenHOHA i METOJ] TIO3HA 2 1
TOCTROHHORAYTHRIM METON HOSHARMA https://m.eds00.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 CrtpoeHue BemecTBa 1
TPOCHHC BELIECTR https://m.edso00.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubnunoreka LIOK
2.3 ArperaTHble COCTOSIHHS BEIECTBa 2
p H https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHue u B3auMo/ielicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmorexa HOK

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

32 Hrepiuitd, Macca, IOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTEH M Ira30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTBIC MEXAHHIMET https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazgea 1. TermioBble iBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznea 2. Mexannueckue K0J1€0aHUA H BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIMHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pasgea 4. CBeToBbIe ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmoreia HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 5. KBanToBbI€e SIBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peaKiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBToputenbH0-0000IaI0IM I MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KIIACC
KoaunvecTBo yacoB
N B Ipak Jata DJIeKTPOHHbIE
n/ Tema ypoxka ce Konrpo riec H3yYeHU wpposLIe
JIbHbIE KHe o0pa3oBaTe/ibHbIE
! ' padoThI padot g pecypcbl
bl
1 ®du3uka — HayKa 0 Ipupojie. SIBjaeHus mpupobl
Du3nYECKUE SBJICHUS
Ou3nyeckue BEIMYMHBI U KX U3MEPEHHE
4 VYpok-uccnenosanue "M3mepeHue teMieparypbl Ipy IOMOIIU 1 1
KHUJKOCTHOTO TEPMOMETpA U JaTUMKa TeMIepaTypbl"”
5 MeTtoasl HaydyHOTO Mo3HaHUA. Onucanue pU3nIecKux 1 bu6nmoreka [JOK
SIBJIEHUW C IIOMOILBIO MOJETIEN https://m.edsoo.ru/ff09f72a
5 JlabopaTopnasi padora «OrnpenencHue LEeHbl JEICHUs 1 1
IIKaJIbl U3MEPUTENHHOTO MPUOOpay
7 Crpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE TUCKPETHOE 1 bubnmnoreka [JOK
CTPOECHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBW>KEHHE YaCcTHUIl BENIeCTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
9 JlabopaTopnas padora «Onpenenenne pa3smMepoB MaJlbIX 1 1
TET.»
10 ArperatHble COCTOSIHHS BEIIECTBA 1
11 Oco0eHHOCTH arperaTHhIX COCTOsTHUHN BOAbL. O000IIEHHE TIO 1 bubnmnorexa [JOK
pazaeny «llepBoHadasibHBIE CBEICHHS O CTPOCHHUH BELIECTBA https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanudeckoe JABHxKeHHE. PaBHOMEpHOE U HEpAaBHOMEPHOE bubnmoreka [JOK
NIBIDKEHUE https://m.edsoo.ru/ff0a05c6
bubmuoreka [IOK
13 CKopocts. EAMHMLEL CKOPOCTH https://m.edsogru/ff0a079c
14 Pacuer nmyT 1 BpeMEeHM IBHXKCHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa MHEPTHOCTH Tell E::fsj?;lr?:;saogr(zlllfanOclo
16 [TnotHoCTh BemecTBa. PacueT macchl 1 00beMa Tena o ero bubnnorexa [HOK
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 .JIauﬁopaTopHaﬂ padota «OnpenesieHue NJIOTHOCTH
TBEPAOIO Tesia»
18 Pemenue 3anau no teme "IlnotHocTh BenjecTna” bubmmorexa [JOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepucTHKa B3aumoieicTBus Ten. Cuna
ynpyrocti. 3akoH ['yka
JlabopaTopnasi padora «3y4enune 3aBHCHUMOCTH
20 pacTsizkeHus (nepopmManum) NPyKMHBI OT NPHIIOKEHHOM
CHJIBD»
21 [[“IBnenue TsroTenus. Cuiia TSXKeCTH
29 CBs13p MEXly CHJION TSKECTH U Maccoi Tena. Bec Tena. bubnuorexa [IOK
Pemenue 3agaud o teme "Cuna Tsoxkectn" https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha Jpyrux IuiaHerax. @usndyeckue bubnnoreka [HOK
XapaKTePUCTUKH IUIAHET https://m.edsoo.ru/ff0al502
bubnnorexka [JOK
24 Hsmepetiite cit. JlntamoMeTp https://m.edsogru/ff0a18cc
25 Bec tena. HeBecomocTh bubmmorexa [OK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
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https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

CrnosxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OJHON IPSIMOM.

bubmuoreka [JOK

26 PaBHOelicTBYIOIIASA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau no reme "PaBHonelicTByromias cui”
28 Cuna tpenus u e€ Bubl. TpeHue B IpUpoJIe U TEXHUKE bubmmorexa [JOK
https://m.edsoo.ru/ff0alb9c
JlaGoparopHas pabdora «3yueHue 3aBUCUMOCTH CHJIbI
29 TPeHHsI CKOJIbKEeHHsI OT CHJIbI IaBJIEHUSI M XapaKTepa bubmorexa LHOK
. https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOIINXCS MOBEPXHOCTE»
30 Pemenue 3a1a4 Ha onpe/esieHne paBHOACHCTBYIOIIEH CHITBI
31 Pemenwue 3anau mo Temam: «Bec Temay, «I'padudeckoe bubnnoreka [JOK
n3o0paxenue cumy, «Cuibly, « PaBHOIEHCTBYIOIIAS CUIDY https://m.edsoo.ru/ff0alde0
KonTpoabHasi padora no temam: «MexaHudeckoe
32 IBH:KEeHHe», «Macca, IJIOTHOCTBY, «Bec Tena»,
«I'paduueckoe n3odpaxenne cu», «KCuib
33 JaBnenue. CriocoObl yMEHbBIIICHUS M YBEJIMUCHUS JaBICHUS bubmmorexa [TOK
https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHUA ra3a OT 00bEMa, bubnuoteka [JOK
TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHUst TBEPABIMU TEIIAMH, )KUIKOCTIMHU U bubnuoteka [JOK
razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B *KUAKOCTH U ras3e, BbI3BAHHOE IECTBUEM CHUIIbI bubnmoreka [JOK
TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad no reme «/laBieHue B )KUJIKOCTH U Trasze. bubnuorexa [JOK
3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmarompecs cocy st https://m.edsogru/ff0a2970
39 I'unpaBnuueckuii mpecc bubnmorexa LIOK

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
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40

Manomertpsl. [1opiiHeBOH )KUIKOCTHBIN HACOC

41 ATmocdepa 3eMiH ¥ IPUIHHBI €€ CYIIeCTBOBAHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe naBiieHue ngi;;fg;ﬁg}:f 0a2b5a
43 N3mepenne armocdeproro nasnenus. OnbiT Toppudenin ngs?;;?:;(saogr(alllff 022da8
44 3aBUCHUMOCTBH aTMOC(HEPHOTO JTABJICHHS OT BBICOTHI HAJI bubnuorexa [JOK
YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepona. ATMocdepHoe qaBieHHE HA PAa3THIHBIX bubnuoreka [IOK
BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amayd mo reme " AtmocdepHoe naBieHue"
47 JlelicTBuE ®UJKOCTH U Ta3a HA MOTPY>KEHHOE B HUX TEJIO. bubnuorexa [JOK
ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
48 JlabopaTopnasi padora «Onpenenenne BbITAIKABAIOCH bubnuoreka [IOK
CHJIbI, ICHCTBYIOLIEH HA TeJI0, MOTPY:KEHHOE B JKHAKOCTh) https://m.edsoo.ru/ff0a33fc
JlaGopaTopHas padora no teme «McciienoBanme
49 3aBHCHMMOCTH Beca TeJia B Bo/Ae 0T 00bEMa NOrpyKeHHOi B bubnuorexa LIOK
https://m.edsoo.ru/ff0a3514
JKHJIKOCTDh YacTH TeJIa»
bubnnorexka [JOK
>0 llnapattite Ten https://m.edsogru/fanSa%
JlabopaTopHas padora ""KoncrpyupoBanue apeomerpa
51 WM KOHCTPYMPOBAaHMe JIOAKH M OlNpeesieHue eé
rpysonoabémuocru"
Pemrenue 3amau mo temam: «IlmaBanue cyoB.
59 BosznyxomnaBanuey, «JlaBneHue TBEpABIX TEN, )KUIKOCTEH U bubnuorexa [JOK

ra3oB»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

KOHTpOJILHaﬂ pa60Ta Imo TeMe «I[aB.ﬂe}me TBEPAbIX TEJI,

53 JKHAKOCTEH U ra3oB»
bubmuoreka [IOK
>4 Mexanriecicas padora https://m.edsogru/ff0a3f82
bubmuoreka [IOK
55 MomsocTs. EARHUIE MOmHOCTH https://m.edsogru/ff0a3f82
56 Ypoxk-ucciegoanue ""Pacuyét moumHocTH, pa3puBaemMoi 1
npu noabéme 1o jectuuue'
o7 [Ipoctele Mexanu3Mmsl. Perar. PaBHOBecHe CHIT Ha pblyare
58 Pbruaru B TexHuke, ObITY M npupoje. JlaboparopHas 05 bubnuorexa [JOK
pabora «UccienoBanue ycjJ0BHii PABHOBECHS PblYara https://m.edsoo.ru/ff0a478e
59 Pemienue 3a1a4 o teme «YcioBUs PaBHOBECHS pblUara bubnuorexa LIOK
https://m.edsoo.ru/ff0a48a6
Ko3ppuumeHT mosie3Horo aeiicTBusi MexaHu3Mma.
60 JlabopaTopuasi padora «3mepenue KII/I HakioHHOM 0.5
IIOCKOCTID)
61 Pemenue 3agaa mo reme "Pabota, momuOCTH, KITJ[" E;:fg;ﬂ?f:g;gﬁ}lfma‘m%
62 Mexanndeckas sHeprus. Kunernyeckas v moTeHIMaabHas bubnnorexa [JOK
SHEPIUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUST MEXaHMYECKOW YHEPTHU bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
Ypok-3KkcnepuMeHT 1o Teme ""IKcIepuMeHTATbHOE
64 onpejeieHue I/[IiMCHCHI/Iﬂ KHHeTHYecKOoi U 1
NOTeHIHAJBHON JHEPryHU NMPHU CKATHIBAHUM TeJIa M0
HAKJIOHHOM 11I0cKoCcTH"
65 KonTtpoabsnas pa6ora no reme «Pabdora u MOIIHOCTb.

JHeprus»



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

PesepBHblil ypok. Pabota ¢ TekcTamu 1o Teme

bubmuoreka [JOK

66 "MexaHnueckoe aBrKenue" https://m.edsoo.ru/ff0a4ee6
67 PesepHblit ypok. Pabota ¢ Tekctamu o teme "JlaBnenue bubnuoreka [IOK

TBEPABIX TN, KUAKOCTEN U ra3oB"” https://m.edsoo.ru/ffOa4ffe
68 PesepBHbIil ypok. Pabota ¢ Tekcramu o teme "Pabora.

MomuHocts. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KoanyecTBo 4acoB

Tpa JJIeKTPOHHbIE
Ne B KonTtpousb e Hara uudgposbie
n/n Tema ypoxa ce HbIE cern u3ydeHusi  oOpa3zoBaTe/bHbIE
' padoTbI pago pecypcbl
ThI
1 OCHOBHBIE MOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuorexa [JOK
TEOPUHU U UX OTBITHBIC TOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
3 Mopaenu TBEPIOTO, )KUJIKOTO B Ta3000pa3HOr0 COCTOSHUN 1 bubnnoreka [JOK
BelllecTBa https://m.edsoo.ru/ff0a540e
OObsicHeHrEe CBOMCTB TBEPOTO, JKUJIKOTO M Ta3000pa3HOTO
4 COCTOSIHMH BEILIECTBA HA OCHOBE MOJIOKEHUIN MOJIEKYJISIPHO- 1
KMHETUYECKON TEeOpUHu
bubnnoreka [JOK
) Kpucrannnueckue u amop¢Hble Tena 1 https://m.e dsogru /££0a5800
6 CmaunBaHue 1 KanwuIsipHOCTh. [loBepXHOCTHOE 1 bubnnorexka [JOK
HATSKEHUE https://m.edsoo0.ru/ff0a5530
7 TenoBoe paciiupeHue u cxxarue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsA3b TeMIEpaTypbl CO CKOPOCTHIO 1
TETTOBOTO JABUKEHUS YaCTHI]
9 Buytpennss sHeprus. CriocoObl M3MEHEHHs BHYTPEHHEH 1 bubnuoreka [IOK

SHEPrUU

https://m.edsoo.ru/ff0a5c60



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

bubmuorexa [JOK

10 Buasl Temonepegaun
A peA https://m.eds00.ru/ff0a6412
Ypok-kondepenuus "llpakTudyeckoe ucnojJbL30BaHue
11 TEIJIOBLIX CBOMCTB BEIIECTB M MATEPHAJIOB B LEJAX bubmorexa LHOK
" m P 1 https://m.edsoo.ru/ff0a65c0
JIHeprocoepeReHus
12 KomnnuectBo TemnoTel. Y aenbHast TEMIOEMKOCTh bubmorexa LHOK
ghde https://m.edso0o.ru/ff0a6976
13 VpaBHeHue TemoBoro 6ananca. TeriooOMeH u TernoBoe bubimmoreka [IOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTopHas padora ""HcciaenoBanue siBjaeHust
14 TEeNnJI000MeHA NNPHU CMEIINBAHNH X0JI0THOM M ropsuei bubnnorexa [IOK
P P https://m.edsoo.ru/ff0a6a98
BOIbLI"
15 Pacuer xonuuecTBa TEMIOTHI, HEOOXOAUMOTO IS
Hal"peBaHI/Ifl TEJIa U BBIACIISIEMOT'O UM HpI/I OXJIAXKIACHUU
16 JlabopaTopnasi padora ""OnpenesieHue yaeJbHOU bubnnorexka [JOK
TEeIJIOEMKOCTH BelrecTrBa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIINBA. Y IelIbHAs TEIIOTa CLOPAHUS bubmmorexa [TOK
p ’ p https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBEpIEBAHNE KPUCTAININYECKUX TEIL. bubnnoreka [JOK
VY eapHas TEIIOTA IJIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopaTopHas padora "Onpenesienue yaeabHoi bubnmoreka [JOK
TEeNJIOThHI MJIABJIEHHUS Jbaa'" https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
20 ITapooOpa3oBanue u koHaeHcanus. Mcmapenne
pOOLP a & P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora napoodpazoBaHus U
bubmuoreka [JOK
21 KOHJICHCAIIUU. 3aBUCUMOCTh TeMIIePaTypbl KUTIEHUS OT

aTMOC(epHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

Baaxknocts Bo3ayxa. JlabopaTtopnasi padora

bubmuoreka [JOK

22 "OnpeaesieHne OTHOCUTEIbHOM BJIAKHOCTH Bo3ayxa' https://m.edsoo.ru/ff0a7628
23 Pemenwue 3a1a4 Ha onpeieNieHne BIAKHOCTH BO3yXa
24 [TpuHnuIBl pabOTHI TEIJIOBBIX ABUTaTENeH. [TapoBas
TypOuHa. /[BUratens BHyTpEHHETO CropaHus
o5 KII/ TermoBoro nurarens. TennoBble ABUTATENN U bubnmoreka [JOK
3al1UTa OKPYKAIOIIECH Cpeabl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHsI U MIPEBPALCHHS SHEPTUU B TEIIOBBIX
mporeccax
97 [ToaroroBka Kk KOHTpOJLHOM paboTe o Teme "TennoBsie bubnuorexa [JOK
siBJIeHUsI. MI3MeHeHue arperaTHbIX COCTOSIHUM BeliecTBa" https://m.edsoo.ru/ff0a83f2
28 KonTtposabHas pa6ora no teme "TenjioBbie siBJICHUS. bubnuoreka [IOK
HN3meHeHMe arperaTHbIX COCTOSIHUH BeliecTa' https://m.edsoo.ru/ff0a86ae
29 Onektpusanus Ten. [[Ba posia aIeKTpUUECKUX 3apsiioB
30 Ypok-uccienoBanue ""JiaekTpuanus TeJl HHAYKIHEH U
NPH CONPHUKOCHOBeHHN"
. bubnuoteka [JOK
31 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona httos://m.e dsogru /F0a87ed
32 DnekTpruyeckoe mosie. HarmpskeHHOCTh 3JIeKTPUUYECKOTO bubnmnoreka [JOK
noJs. [IpuHIMN Cynepno3uiy AMEKTPUIECKUX TOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpuueckux 3apsiioB. JIEMEHTapHbIN 3apsii.
Ctpoenne aToma
34 IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS bubanoreka [JOK
DIEKTPUYECKOIO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amay Ha mprUMEHEHUE CBOMCTB JIEKTPUUECKUX bubnmoreka [JOK
3apsJIoB https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUECKUHN TOK, YCIOBUS €r0 CYLIECTBOBAHHUS. bubnuoreka [IOK

Hcrounuku QJICKTPHUYCCKOT'O TOKA

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubmuorexa [JOK

37 €HCTBUS YIEKTPUUECKOTO TOKA
A P https://m.eds00.ru/ff0a96b2
38 Ypok-uccienoanue " JlelicTBHE JIeKTPUYIECKOT0 MOJIS 1
HA NMPOBOJAHUKHU U IUIEKTPUKHU"
39 DNEeKTPUUECKUN TOK B METAJUIAX, JKUIKOCTSIX U Ta3ax bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas 1erb U €€ COCTaBHbBIE YaCTH
41 Cuna Toka. JlabopaTopHas padora "U3mepenue n 05 bubnnoreka [JOK
peryJiupoBaHue CHJIbI TOKa'" ' https://m.edsoo.ru/ff0a8bd6
DJieKTpuYeckoe Hanpsikenue. BoasTmerp.
42 JlabopaTopnasi pa6ora ""U3MepeHue U peryjiupoBaHue 0.5 bubmmorexa LOK
parop " P P peryp ' https://m.edsoo.ru/ff0a9e14
HATNIPSIZKeHU sl
43 CornpoTuBiieHHE MPOBOAHUKA. Y ACIBHOE COMPOTUBIICHNE bubnuotexa [JOK
BelecTBa https://m.edsoo.ru/ff0aa738
JlabopaTopHasi padoTa ""3aBHCHMOCTD JJIEKTPHYECKOI0
44 CONMPOTHBJICHHUS MPOBOTHUKA OT €ro0 JUTHHBI, IIOIAAN 1 bubmmorexa [TOK
P P i ’ https://m.edsoo.ru/ff0aa738
MONePeYHOro ceYeHnst 1 MaTepuaJia
45 3aBUCUMOCTB CHJIBI TOKA OT HallpspKeHUs. 3akoH Oma 11s bubnuoreka [IOK
ydacTka Lenu https://m.edsoo.ru/ff0aad44a
JlabopaTopHas padora "HccienoBanue 3aBUCUMOCTH
46 CHJIbI TOKA, HAYLEro Yepe3 pe3ucrop, oT 1 bubnuoreka [JOK
CONPOTHBJICHHS PE3HCTOPA U HANIPSKEHHUS Ha https://m.edsoo.ru/ff0aa04e
pe3ucrope"
47 [TocnemoBarenbHOE U APAILIEIIEHOE COCIMHEHUS
IIPOBOAHHUKOB
JlabopaTopnasi padora "IIpoBepka npaBuJia c10:KeHuUs!
. bubmuorexa [JOK
48 HAINPSAKEHU U NPH MOCJIe0BATEIHLHOM COeTUHEHHUH IBYX 1

pe3ucTopoB'

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

49 JlabopaTopHasi padora "IlpoBepka npaBuiia sl CHJIbI 1 bubmmorexa [IOK
TOKA NMPH NAPa/LIeJbHOM COeIMHEHUH Pe3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemrenue 3anau Ha npumeHeHue 3akona Oma st bubnunoreka [HOK
Pa3IMYHOrO COEAUHEHHS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOLTHOCTH AJIEKTPUUYECKOrO TOKA. 3akoH Joys- bubnmoreka [JOK
Jlenua https://m.edsoo.ru/ff0ab124
52 JlabGopaTopHas padora "Onpenesnenne padboTsl U 1 bubnuorexa [JOK
MOIIHOCTH 3JIEKTPUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUUYECKUE IIENH U TOTPEOUTEITN SIIECKTPUICCKON bubnnoreka [JOK
sHepruu B ObITy. KopoTKoe 3aMbIkanue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
54 "DeKTpUUECKHE 3apsaabl. 3apshDKEHHBIE Tela U UX bubmnorexa [IOK
P PRI Sap7: . https://m.edsoo.ru/ff0abd2c
B3auMoieiicTBus. [I0CTOSHHBIN 2NEKTPUUECKUN TOK
KountpoJabHas paéora no teme "JjieKTpudeckue
55 3apaabl. 3aps:KeHHbIE TeJIa H HX B3aHMOJAeHCTBHSA bubmmorexa [TOK
P ) p“ . " ) https://m.edsoo.ru/ff0abea8
IlocToSsIHHBIN 1eKTPUYECKHUI TOK
56 ITocTossHHBIE MAarHUTHI, UX B3aNMOJICHCTBHE
57 Ypoxk-uccienopanue ""M3yuyenue mosei mnocTOAHHbBIX 1 bubnunoreka [JOK
MArHUTOB' https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE TIoj1Ie. MarHuTHOE T0JIe 3eMIIH B €T0 3HAYCHUE bu6mmoreka [IOK
IUTSL S)KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIe JIEKTPUIECKOTO TOKA bubnmnoreka [JOK
MarauTHO€E 1oJie KaTyIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
IIpumeHeHNe 3JIEKTPOMATHUTOB B TEXHHUKE.
60 JladopaTopHas padora "U3yueHune gecTBUSA 0.5 bubnnorexa [IOK
PATOPHA P Y " ' https://m.edsoo.ru/ff0ac74a
MATHUTHOT'O MOJISI HA MPOBOJAHUK C TOKOM
61 DneKTpoABUraTeab NOCTOSIHHOIO ToKa. Vcronp3oBanne bubnuoreka [IOK

JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOUCTBAX U HA

https://m.edsoo.ru/ff0ac86¢c
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tpancnopre. JlabopatopHas padora "KoncrpyupoBanue u
n3ydeHue paboThl JIEKTpOABUTATEIS"

OmnbiTel @apayest. 3aKOH IEKTPOMArHUTHON WHIYKIUH.

62 IIpaBuio Jlenna
Onekrporereparop. CrocoObl MOTyUEHUs IICKTPUICCKON
63 SHEPTHUH. DIIEKTPOCTAHIIUUA Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUu
64 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
"DJIeKTpUYECKUE U MAaTHUTHBIC SIBJIICHUS"
65 Kontponbnas paboTa nmo teme "DneKTpuiecKue u bubnnoreka [JOK
MarHuTHBIC sIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PesepsHrlii ypok. Pabora ¢ Tekctamu o teme "TermnoBsie bubnnoreka [JOK
ABJIeHNA" https://m.edsoo.ru/ff0acc5e
67 PesepubIitl ypok. PaboTa ¢ TekcTamu 1mo teme bubnuorexa [JOK
"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblii ypok. Pabora ¢ Tekctamu 1o Teme "MarHuTHbie

saBJIeHUS"
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9 KUIIACC

KoanyecTBo 4acoB

Kon IIpa
B DJIeKTPOHHbIE
Ne PO KTH Hara nugposeie
Tema ypoka ce BbHBI  YecK
n/n u3ydeHusi oOpa3oBaTe/ibHbIE
r e ue
pecypcsbl
pado pabo
ThI ThI
1 Mexanunueckoe IBIKeHUE. MarepuanpHas TOUka 1
2 Cucrema orcueta. OTHOCUTEILHOCTh MEXAHUYECKOI'O IBIKECHUS 1 buGnuorexa [IOK
' https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOIMHEWHOE IBH)KEHUE 1 bubmorexa LIOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsimonuHeiinoe apmxenue. Cpensss u 1
MTHOBEHHAsi CKOPOCTh
5 IIpssMonuHeliHOe PaBHOYCKOPEHHOE ABMKEHHUE. Y CKOPEHHE 1 bubmorexa LOK
P P yexop ’ P https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSMOJIMHEHHOTO PaBHOYCKOPEHHOTO JIBHXKCHHUS. 1
I'paduk ckopoctu
7 JlabopaTopHasi padora "OnpenejieHue yCKOpPeHHs TeJia NPHU 1 1 bubnmoreka [JOK
PABHOYCKOPEHHOM /IBHKEHHMH 10 HAKJIOHHOM I10cKoCTH" https://m.edsoo.ru/ff0adb18
8 CBoOonHoe magenue tei. OneiTel [anunes 1
9 PaBHOMepHOE ABMKEHUE TTO OKpy)HOCTH. [leprnoa u yactora 1 bubnmnoreka [JOK
obparenus. JImHeitHas U yriioBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE 1
o bubnuotexa [JOK
11 IIepssiit 3ak0oH HbroTona. Bektop cuibl 1 1

https://m.edsoo.ru/ff0ae612
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bubnunorexa LIOK

12 B i H .P i
Topoii 3akoH HproToHa. PaBHOIEHCTBYIOIIAs crila https://m.edsoo.ru/ff0ae72a
. bu6nmoreka [IOK
13 T H .C
PETHH 33KOM HIHIOTOHA. L YIICPHIOSHILIA CHl https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npumMeHeHune 3akoHoB HeroToHa bubamorexa LIOK
A p https://m.edsoo.ru/ff0aeb6c
bubnuoreka [{OK
15 C .3 r
118 YIpYTOCTH. JaKOm & yka https://m.edsoo.ru/ffOaeca?
16 Pemenue 3anau no teme «Cuia ynpyroctu»
bubmuoreka [{OK
17 JIab 0 Q)
a0opaTopHas padora «OnpeaeneHne KeCTKOCTH NMPYKUHbD) https://m.edsoo.ru/ff0aee28
bubmuoreka [{OK
18 C
wIa TpeHu https://m.edsoo.ru/ff0af738
bu6nmorexa LIOK
1 P
9 ermeHue 3aaad mo teMe «Cusa TpeHus https://m.edsoo.ru/ff0afa26
20 JlabopaTopnas padora "Onpenenenue ko3ppuuuenra bubmuoteka [IOK
TPeHHs CKOJIbKeHus" https://m.edsoo.ru/ff0af8be
21 Pemenue 3ampau no reme "3akonbsl HetoTona. Cuna ynpyrocru. bubmuoreka [IOK
Cuna tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuta TSKECTH Y 3aKOH BCEMUPHOTO TSATOTEHHUsA. Y CKOpEHHUe bubmuoreka [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0af044
23 JlabopaTopHasi HaX0Xk/IeHHEe YCKOPeHHUsI CBOOOHOI0 NMaJeHUs
24 Pemenue 3agau no teme "Cuiia TSKECTH U 3aKOH BCEMUPHOTO but6mmoreka [IOK
TATOTeHUS" https://m.edsoo.ru/ff0af5f8
25 ITepBas kocMuyeckas ckopocTb. HeBecoMOCTh 1 meperpy3ku Bubmmorexa [IOK
p P ’ perpy https://m.edsoo.ru/ff0af33c
26 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPIOE TENO. bu6muoreka [JOK

PaBHOBecue TBEPIOTO TeJa € 3aKPEIUIEHHON OChIO BpallleHUS

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

27

MowmeHT cuisl. LeHTp TsKECTH

28 Pemenue 3amay mo teme "MowmeHnt cuibl. Llentp Tskectn" bubnnorexa HOK
https://m.edsoo.ru/ff0b02b4
29 [TonroroBka Kk KOHTPOJIBLHOU paboTe 1Mo TeMe "MexaHnueckoe bubmuoreka [JOK
nBmkenne. Bzaumoneiicrsue ten'” https://m.edsoo.ru/ffOb0408
30 KonTpoabHasi padora no teme '"'MexaHuuyeckoe JBHKEHUE. bubnmnoreka HOK
B3anmopeiicreue Tea" https://m.edsoo.ru/ff0b06ec
31 Nmnynsc Tena. UMmynbsce cuibl. 3aKOH COXpaHEHUSI UMITYJIbCa. bubmmoreka [JOK
Yupyroe u HEynpyroe B3auMoAcCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3a1a4 mo Teme "3aK0oH COXpaHEHUS UMITYJIbca" bubmmorexa [IOK
https://m.edsoo.ru/ffob096¢c
33 Ypok-koudepenuus "PeakTuBHOE IBHKEHUE B IPUPO/IE U
TexXHUuKe"
bubnnorexa [JOK
34 Mexanunyeckas paboTa U MOITHOCTh https://m.e dso:)_.[ru p———
35 PaboTa cuibl TSKECTH, CHIIBI YIIPYTOCTH U CHJIBI TPEHUS bubmorexa LOK
https://m.edsoo.ru/ff0b0db8
JladopaTopnasi padora «Onpenenenne padoTbl CUJIbLI TPEHUS
36 NMpY PABHOMEPHOM JIBH:KEHUH TeJIa 10 TOPU30HTAIBHOI
MOBEPXHOCTH»
37 CBs13b sHepruu U paboThl. [loTeHnnanbHas sHeprus
38 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOU SHEPTUU Bubmmorexa [IOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHs SHEPTUU B MEXAHUKE
40 JladopaTopnas padora «3yuyeHue 3aK0HA COXPaHEHH S bubmmoreka [JOK
JHEPrumn» https://m.edsoo.ru/ff0b12fe
41 KonebatenbHoe IBMIKEHHE U €T0 XapaKTEPUCTHKU bubmmorexa [IOK

https://m.edsoo.ru/ffOb1858
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bubnunorexa LIOK

42 3aryxaromue kojaebaHus. BeinykieHHbie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0

43 MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH

m Ypok-uccienoBanme «3aBUCUMOCTH MEPUOAA KOJIeOAHUI OT bubnmnoreka HOK
7KECTKOCTH MPYKUHBI K MACChl TPy3a» https://m.edsoo.ru/ff0b197a

45 [IpeBpalieHune SHEPruu NPU MEXaHUUECKUX KOJCOAHUIX

46 JlabopaTopnasi padora «Onpenenenne 4acToThl U Neproaa bubmmoreka [JOK
KOJIe0aHWii MPY’KMHHOTO0 MASITHUKA https://m.edsoo.ru/ffOblaec

47 JlaGopaTtopnas padora «IIpoBepka He3aBUCHUMOCTH IEepPUOAA bubnnorexa [JOK
KoJIe0aHuii Ipy3a, NOABELIEHHOT0 K HUTH, OT MacChl IPy3a» https://m.edsoo.ru/ff0b197a

48 Mexannueckue BoJIHbl. CBOMCTBa MEXAHUYECKUX BOJIH. Bbu6mmoreka [JOK
IIponosibHBIE U IONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe

49 Ypok-kondepenuus '"'MexaHudyeckue BOJIHBI B TBEPAOM TeJie.
CeiicMmuyeckue BOJHBI"

50 3Byk. Pacnipoctpanenue n oTpakeHHE 3ByKa

51 Ypok-ucciaenopanue ""Hab1io1eHne 3aBUCUMOCTH BbICOTBI
3BYKa OT 4aCTOThI"

52 I'pOMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHI PE30HAHC

53 Ypok-kondepenuus 'Y abTpasByKk U HH(Pa3ByK B PUPOIE U bubmuoreka [IOK
TexHuke'" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOIBHOM paboTe 1Mo Teme "3aKOHBI

54 coxpaHeHus. Mexannyeckue KoyieOaHusi U BOJIHbI" bubnmorexa LHOK

https://m.edsoo.ru/ff0b25f0

KonTpoabHas padora no teme ""3aK0OHbI COXpaHEHUS.

55 Mexannuyeckue KoJ1e0aHUSI M BOJTHBI"

56 DNEeKTPOMAarHuTHOE MOoJj€. DIEKTPOMAarHUTHBIE BOJIHBI bubnmorera LHOK

https://m.edsoo.ru/ffOb2abe
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57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

Ypok-kougepenuns "Ikana 31eKTPOMArHUTHBIX BOJIH.

bu6nmoreka [IOK

58 ficﬂrg;l.l}'wonsaﬂne 3JIEKTPOMATHUTHBIX BOJIH IJIsl COTOBOIA https://m.edsoo.ru/ffOb2fe6
59 Ypok-uccienopanue "M3yuyeHue CBOMCTB 3JIeKTPOMATHUTHBIX bubmmoreka [JOK
BOJIH € IOMOIIbIO MOOMJIBHOTO TeJiepoHa" https://m.edsoo.ru/ffOb2c6c
60 Pemenue 3anau Havonpeaeneﬂne YaCTOTHI U JJINHBI
AIEKTPOMArHUTHOMN BOJTHBI
61 DnekTpoMarHuTHas mpupoza ceera. Ckopocth cBeTa. BoiHOBbBIE bubnnorexa [JOK
CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hctounuku cBeta. [IpsMmonuHeiiHoe pacpocTpaHEHUE CBETA. Bu6moteka [JOK
3armenus Connua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3aKoH oTpaxkeHus cBeTa. 3epkana. Pemenue 3amayu Ha bubmmoreka [JOK
IIPUMEHEHHNE 3aKOHA OTPAKEHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Tpenominenue cBera. 3aKOH MPEIOMIICHUS CBETA bubmorexa LOK
https://m.edsoo.ru/ffOb3aea
65 [TonHoe BHyTpeHHEE OTpakeHHe cBeTa. Vcnonb30BaHUE OIHOTO bubmuoreka [IOK
BHYTPEHHETO OTPAKEHHUS B ONITUYECKUX CBETOBOAAX https://m.edsoo.ru/ff0b3c5c
JlabopaTopHasi padora "HccienoBanue 3aBUCHMOCTH yIJjia
66 NpeJIoMJIeHHsI CBETOBOIO JIy4Ya OT YIJia NaJeHus Ha TPaHuLe
"Bo3ayx-crekJo'""
67 Ypok-kondepenuus "Ucnoap3o0BaHue NOJTHOTO BHYTPEHHET 0
OTPa’KeHUs: CBETOBO/AbI, ONITUKOBOJIOKOHHAS CBA3b''
but6mmoreka [IOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI https://m.edsoo.ru/FOb3F2c
69 [Toctpoenne nzobpakeHui B TMH3aX bubnmorera LHOK

https://m.edsoo.ru/ffOb444a
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70 JlabopaTopHasi padora "Onpenesienue (pOKyCHOT0 bubmmoreka [JOK
PacCTOSIHUSA ¥ ONITUYECKOM CHJIbI coOOMparoei JUH3bI'" https://m.edsoo.ru/ff0b4206

bubmmoreka [JOK

71 Ypok-kondepenuus "Onruyeckue JUH30Bble NpUOOpHI" https://m.e dSO(])_.[I‘U ——

72 I'a3 kak onruyeckas cucrema. 3peHue bubmmorexa [JOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenuus "/dedexrsl 3penus. Kak coxpanurb
3penue'

74 Paznosxxenue 6enoro cera B ciektp. OnbiTel HptoTOHA. bubnnorexa [JOK
CrnosxeHue ceKTpaabHbIX LIBETOB. Jlucnepcus cBeTta https://m.edsoo.ru/ffOc0f4c
JlabopaTopHasi padora "OnbIThI 10 Pa3ji0KeHHIO 0eJI0ro

75 CBeTa B CMEKTP U BOCNPHUSITHIO IBETA MPeIMETOB MPH X bubmmorexa [IOK
HA0JII0IeHNH Yepe3 HBeToBbIe PHIbLTPHI" https/im.edsoo. /fcGe2s

76 Ypok-npaktuky™m "'BosiHOBbIEe CBOMCTBA cBeTa: AUCIEPCHUS,
uHTepdepenuus u fuppaxkous"

77 OmneiTel Pesepdopa u mianeTapHast MoJieb aToMa Eg{i?;;fg;gﬁ}:foﬂzw

78 IToctrynater bopa. Moaens atoma bopa

79 Hcnyckanue u norjiomieHre ceera atomoM. KBauTsl. JIunelyateie bubnmnorexa [JOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HalaroaeHne cnekTpoB ucnyckanus' Eggj;ﬁfg;?ﬁ}:f 01550

81 PagnoakTUBHOCTE U €€ BUOBI bubnnorexa [IOK

https://m.edso0.ru/ff0c1672

82 Ctpoenne aToMHOTO sijipa. HykimoHHast Mojiens bubmmorexa [IOK

https://m.edsoo.ru/ffOcl8ac

83 PannoaktuBHbIC TIpeBparieHus. M3oTombl bubnnorexa [IOK

https://m.edsoo.ru/ffOclaléd
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bubnunorexa LIOK

84 Pewenue 3anau no teme: "PannoakTuBHble peBpanieHus"
A A PespaTL https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacnana
86 Ypok-kondepenuus "'PagnoakTuBHbIC H3TyYeHUS B bubmuoreka [JOK
npupojae, MeIuMHe, TEXHUKe" https://m.edsoo.ru/ff0c2126
87 SnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOTO bubnmnoreka HOK
quces https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU bubmmorexa LIOK
' https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no treme "Snepueie peakiuu'
90 Peaxuuu cunrtesa u nenenus saep. Mcrounuku sueprun CosHIa u bubnnorexa [JOK
3BE3] https://m.edsoo.ru/ff0c1e88
o1 Ypok-kondepenuus "SAnepHas 3nepreruka. leiicreus
PAAMOAKTHUBHBIX M3JIyYeHHUIl HA )KUBbIE OPraHU3Mbl'"
92 [ToaroroBka Kk KOHTPOJIBHOM paboTE MO TeMe "DIEKTPOMArHUTHOE bubmuoreka [IOK
noJie. DNEeKTPOMarHuTHele BOJIHBL. KBaHTOBBIE SIBICHUS" https://m.edsoo.ru/ff0c223e
93 KonTpoJsbHas pabora no teme "Jj1eKTpOMarHuTHoe 1oJie.
DJleKTPOMAarHuTHele BoJIHbI. KBaHTOBBIE siBJIeHUs"
94 IHoBTOpeHue, 0000meHne. JIaGopaTopHbie padoThHI IO KypCy bubmuoreka [IOK
"B3anmopgeiicrBue Tea" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0600MIeHNE. Perenne pacueTHbIX U Ka4eCTBEHHBIX bubnuotexa [JOK
3azna4 no teme "Temnossle mpoueccs” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 0600IIeHNE. Perenne pacueTHbIX U Ka4eCTBEHHBIX bubmmoreka [JOK
3azau4 1o teme "KII/] TenmnoBeix gBurareneii” https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, 06001IeHNe. Pemenne pacyeTHBIX U KaYeCTBEHHBIX
" " bubmuoteka [IOK
97 3aaa4 o teme "KIIJl anekTpoycTaHOBOK

https://m.edsoo.ru/ff0c2b30
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IoBTOpeHue, 06061menne. JIaGoparopusie padoThl MO KypCy

bubnunoreka LIOK

%8 "CBeroBbI€ fABICeHHUA" 1 https://m.edsoo.ru/ff0c2c52
99 [ToBTopenue, o6o0menue. Pabora ¢ TekcTamu 1o Teme ""3aKOHbI bubnuoreka [JOK
COXPAaHEHHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 06o61eHue. Pabora ¢ TekcTamu 1o Teme bubmmoreka [JOK
"Konebanus u BogHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme Bu6mmoreka [JOK
"CBeToBbI€ sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOopenue, o6obmenne. Pabora ¢ TekcTamu 1o Teme
"KBanToBas u sinepHas pusuka'
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978-5-358-04132-5

8.Mapon A.E. COopHUK KaueCTBEHHBIX 3a7a4 1o pusuke: 1y 7-9 K.
obmieoOpazosar. yupexaennii / A.E. Mapon, E.A. Mapon. _ M.: IIpocBemienue,

2006. — 239 c.: min. — ISBN 5-09-014814-7

9.0pnoB B.A. Temartuueckue TecTsl o Gpusuke, 7-8 knaccol. — M.: Bepoym-M,

2000. — 144 c. ISBN 5-8391-0023-4



10. OpnoB B.A. Temaruueckue Tectsl no ¢usuke, 9 xknacc. — M.: Bepoym-M,

2000. — 142 c. ISBN 5-8391-0024-2

11.Kupuk JI.A. ®uszuka-7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE

pabotsl. — M.: Unekca, 2003, - 128 c.: un. ISBN 5-89237-077-1

12. Kupuk JI.A. ®usuka-8. Pa3HOypOBHEBBIE CAMOCTOSITENBHBIE U KOHTPOJIBHBIE

pabotel. — M.: Unexkca, 2003, - 160 c.: un. ISBN 5-89237-075-5

13. . Kupuk JI.A. ®uznka-9. Pa3HOypOBHEBBIE CAMOCTOSATEIbHBIE U KOHTPOJIbHbBIE

paboTtel. — M.: Unekca, 2003, - 128 c.: ui. ISBN 5-89237-027-5

14.BonkoB B.A. Tectsl no ¢usuke: 7-9 knaccol. — M.: BAKO, 2010. —224 c. —

(Mactepckas yuurens). ISBN 978-5-408-00142-2

15.I'ytauk E.M., Pri6akoB E.B. ®usuka. 7 ki1.: [loypouHoe u TemaTuueckoe

ianupoBanue K yueOHuky A.B. [1éprikuna «®Pusuka. 7 xknacey» / [log pen.

E.M. I'yrauk. — M.: lpoda, 2001. — 96 c.: . ISBN 5-7107-4102-7



16. .I'yrauk E.M., Pri6bakoB E.B., lllaponnna E.B. ®uzuka. 8 ki.: [loypouHnoe u
TEMaTUYECKOe IUIaHUpOBaHKE K yueOHUKy A.B. I1épbimknna «Pu3nka. 8 kimacey

/ Tox pen. E.M. I'ytauk. — M.: Jlpoda, 2001. — 96 c.: un. ISBN 5-7107-4658-4

17. I'ytanuk E.M. ®u3uka. 9 ki1.: [loypouHoe U TeMaTU4ECKOE INIAHUPOBAHUE K
yueoHuky A.B. [1€peiukuna, E.M. I'ytHuk «®usuka. 9 xknacey» / Ilox pen. E.M.
['yrauk, E.B. lllaponuna, 3.1. Jloponuna. —4-e uza., crepeotul. - M.: [Ipoda,

2003. — 96 c.: un. ISBN 5-7107-7567-3

18.PoimkeBuy A.I1. ®uzuka. 3agaunuk. 10-11 ki.: [Tocobue ajis o0eodpa3onar.
y4e0. 3aBeieHui. — 6-¢ u3., crepeotun. — M.: Jlpoda, 2002. — 192 c.: ui.

(Bamaunuku «Ipodwr»). ISBN 5-7107-5750-0

19.Kynepureitn }0.C. @uzuka. OnopHbie KOHCHEKTHI U U PepeHIIPOBaHHbIE
3anayu. 7, 8, 9 knaccel. 2-e uza. [lepepad. U non. — CI16.: BXB-IlerepOypr,

2007. — 208 c.: min. ISBN 978-5-94157-891-7

20.Kabapaun O.D., Opnos B.A. ®usuka. Tectsl. 7-9 kmaccel: Y4eOH.-METO/I.
nocobwue. — 4-¢ u3n., crepeorun. — M.: JIpoda, 2000. — 96 c.: . ISBN 5-7107-
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Ennnas xommekius mudpoBeIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/

®denepalibHBIN LIEHTP HHPOPMALIMOHHO-00Pa30BaTENBHBIX PECYPCOB
http://fcior.edu.ru/catalog.page

Caiit- «2nemeHTapHas QpU3nKa»
http://elfiz.ru/

Caiit- «Knacc!nas ¢pusnka s m0003HaATETbHBIX )
http://class-fizika.narod.ru/index.htm

Canr- «dusuka.ru»
http://www.fizika.ru/index.php

Caiit- Pemry EI'D, cnam 'HA
http://phys.reshueqge.ru/
http://phys.sdamagia.ru/

Caiit- InternetUrok.ru
http://interneturok.ru/ru

Caiit- «Bea DU3UKA»
http://www.all-fizika.com/
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http://phys.reshuege.ru/
http://phys.sdamgia.ru/
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