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HOACHUTEJBHASA 3AIINCKA

[IporpamMmMa mo ¢u3uMke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHMS COCTaBICHA HA
OCHOBE TIOJIOKEHUH M TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBarenbHOM mporpammbl, mpenacraBieHHbIX B PI'OC OO0, a Takxke c yd€Tom
dbenepanbHOl paboueil mporpammbl BocnuTaHuss U KoHIeniuu npenojaBaHus y4eOHOTo
npeamera «Pu3ukay.

Copmepxanne  mporpaMMbl MO (U3UMKE  HampaBieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OpraHU3allui0 W3y4YeHHUs (PU3MKU Ha
NesATeIbHOCTHON ocHOBe. B mporpamme mno ¢usuke y4yuTHIBAIOTCS BO3MOXHOCTH Yy4€OHOTO
npeamera B peanuzanuu TpeboBanuit GI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yJbTaTaM  OOy4YeHHus, a TaKKe  MEXIPEIMETHbIE  CBS3H
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUA.

[Iporpamma 1o (u3uKe ycTaHABIMBAET paclpeielieHne y4eOHOro MaTepuaa 1o rojiam
oOyueHusi (IO KJjaccam), IpenjgaraeT MPUMEPHYIO IOCJIENOBATEIbHOCTh W3YYEHUS TEM,
OCHOBaHHYI0 Ha JIOTMKE pa3BUTHS NPEIMETHOIO COACPXKAHUSA U Y4ETE BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIIMNXCA.

[Iporpamma 1o ¢usuke pazpadboTaHa C LEIbIO OKa3aHWUS METOJAMYECKON IMOMOIIU
YUUTENIO B CO3/1aHUU paboueill mporpaMMsl [0 y4eOHOMY IIpEIMETY.

®dusuka ABISETCS CUCTEMOOOpA3yIOUIMM JUIsl  €CTECTBEHHO-HAYYHBIX  Y4E€OHBIX
IPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBICHU,
U3y4aeMbIX XUMHEW, OMOI0THEH, acCTpOHOMUEH U (pu3ndeckoil reorpadueid, BHOCUT BKJIaJa B
€CTECTBEHHO-HAYYHYI0 KapTUHY MHpa, I[PEIOCTaBIsSeT Haubojee sCHble 00pa3ilbl
NPUMEHEHUsT HAay4YHOTO METOJa MO3HAHMs, TO €CTh CHOc00a IMOIY4YEeHHsI JTOCTOBEPHBIX
3HAHUU O MUpE.

OpHa u3 riaaBHbIX 337a4 GU3MUECKOro 00pa3oBaHus B CTPYKTYype 0011ero oopazoBaHus
COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TI'PAMOTHOCTM M HWHTEpeca K Hayke y
00yJaroImxcs.

N3yuenne ¢usmku Ha ©0a30BOM YypOBHE MPEAIOaraeT OBJIAJEHUE CIEAYIOLIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCJIEI0BAHMS;

e HMHTEPHPETUPOBATH JAHHBIE M HCMOJb30BAaTh HAYYHBIE J10KA3aTEJIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[enu m3yueHus: GU3MKH HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs ONpeeTeHbI B
Konuenuun mnpenonaBanusi yudeOHoro mnpeamera «®Pusnka» B 00pa3oBaTENbHBIX
opranm3anusix Poccuiickoit denepaiuu, peaau3yoIMX OCHOBHBIE 0011€00pa3oBaTe/IbHbIC
porpamMMsbl,  yTBEpPKAEHHOW pemeHneM Komnermm  MwuHucTEpCTBA  ITPOCBEIICHUS
Poccutickoit @enepanuu (mpotokon ot 3 aexadpst 2019 r. Ne [1K-4BH).

eaun nzyyenus Gusnku:

e TMpuOOpEeTEeHHE HUHTEpeca M CTpeMJICHUS OOyHaroUIMXCs K HAyYHOMY H3yUYEHHUIO

MPUPOIBI, PA3BUTHE WX UHTEIUIEKTYATBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;



e pa3BUTHE TPEJCTABICHWH O HAYYHOM METOJE TMO3HaHuA U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTara W3Yy4YeHUs OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHY;

e (dopMmupoBaHHE TPEACTaBICHUH O podau (GU3MKH AN Pa3BUTUSA  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE NPEJACTABICHUA O BO3MOXHBIX cdepax Oyaymeid npodeccuoHaIbHON
JIESITEIbHOCTH, CBSI3aHHOW C (DM3MKOMW, MOATOTOBKA K JaJbHEUIIEMY OOYYEHHIO B
3TOM HampaBlICHUH.

JlocTikeHne STUX IeJied mporpaMMbl MO (U3WMKE HAa YpPOBHE OCHOBHOTO OOIIETro

00pa3zoBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIOIINX 3a1aY:

e TMpuoOpeTeHHue 3HAHUM O AUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHUYECKHUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;

e TMpPHOOpETEHHWE YMEHUN OMUCHIBATH U OOBICHATH (PUIUYECKUE SBICHHUS C
UCIIOJIb30BaHUEM MOIYUYECHHbBIX 3HAHUM;

e OCBOEHHE METOJIOB PELICHHUs MPOCTEUIIUX PacuyE€THBIX 3aJad C MCIOJIb30BaAaHUEM
duznyecKux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHHUU HAOMIONATh TMPHUPOAHBIC SBJICHUS W BBIIOJHATH OMBITHI,
nabopaTtopHble pabOTHl U IKCIIEPUMEHTAIBHBIC WCCIIEIOBAHMS C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e 0OCBOEHHE NPUEMOB paboOThl ¢ MH(pOpManKeld (U3NUECKOTO COAEpPM aHUs, BKIOYAs
UHPOPMAIIMI0O O COBPEMEHHBIX TOCTHKCHHUSIX (U3UKH, aHAIU3 U KPUTHYECKOE
OLICHMBaHUE UH(POPMALINH;

e 3HAKOMCTBO cO cdepamMu MNPoHECCUOHAIBHON NESITEIBbHOCTH, CBA3aHHBIMU C
(¢u3MKONH, M COBPEMEHHBIMU TEXHOJIOTUSMU, OCHOBAaHHBIMH Ha JOCTHKECHMSIX
bu3YeCcKO HAyKH.

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O 0O0IIIET0 00pa3oBaHUs

orBonutca 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HeZlen0), B 8 kiacce — 68 yacos (2
yaca B Hememwo), B 9 wmacce — 102 wyaca (3 waca B HEJENO).

[Ipennaraempiii B mporpaMme no (QU3MKe MepeueHb Ja0OpaTOPHBIX padOT U OMBITOB
HOCHUT PEKOMEHJIATENIbHBIN XapaKTep, YUYUTEIh JAENacT BHIOOpP MPOBEACHUS JTa00paTOPHBIX
paboT W OMBITOB € YYETOM HMHAMBUAYATBHBIX OCOOCHHOCTEW OOydYaroImmxcs, CIHCKa
HKCIEPUMEHTAIbHBIX 3aJaHMM, MpeaslaraéMbIX B paMKaX OCHOBHOI'O TI'OCYIapCTBEHHOI'O
9K3aMeHa Mo (PU3HKE.



COJEPXAHUE OBYUYEHUA

7 KIIACC

Pazgea 1. ®usuka U e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®uzuka — Hayka O npupone. SBneHus npuponbl. PU3NUECKHE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BenuuuHbl. M3Mepenne gusnyeckux BennynH. Ou3znyeckue npudopsl.
[TorpemHocTs n3MepeHnii. MexxnyHapoaHasi CucTeMa €AUHULL.

Kak ¢usuka w©  JApyrue  eCTeCTBEHHbIE  HAyKM  HW3Y4alOT  MPHUPOLY.
EcTecTBeHHO-HAY4YHBIM METOJ MO3HAHUS: HAONIOJCHHUE, MOCTAHOBKAa HAYYHOI'O BOIPOCA,
BBIJIBUKEHUE TUIOTE3, HKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 00BsICHEHNE HAOII0JaeMOT0
sBiieHus. Onucanre PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. Mexanuueckue, TeIUIOBbIE, AICKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. Dusuyeckue MNpUOOPHI W TPOIEAypa MPSMBIX H3MEPEHUN aHAJOTOBBIM U

U(POBBIM TPUOOPOM.

Jlabopamopuwie pabomul u onvimol.

1. OmpeneneHne UEHbI I€IEHUS IIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. H3mepenue paccTosTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPJOTO Tea.

4. OnpezneneHue pa3MepoB MabIX TEL.

5. M3mepenue temmepaTypbl NpHU MOMOIIU >KUIKOCTHOTO TEPMOMETpa U AaT4HUKa

TeMIepaTyphl.
6. IIpoBeaeHue uccieqoBaHus MO MPOBEPKE TUMOTE3bI: JATbHOCTh MOJETA HIApHKA,
MYIIEHHOT'O0 TOPU30HTATIBLHO, TEM 00JIbIIIe, YeM OO0JIbIIIE BHICOTA ITyCKa.

Pasznen 2. IlepBoHauajibHbIE CBeJCHUS O CTPOEHNH BeleCTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJbI, UX pa3mepbl. OMNbIThI, T0KA3bIBAIOLINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JBr>xenue yactul BeniectBa. CBs3b CKOPOCTU JBHXKEHHUSI YACTHUIl C TEMIIEPATYPOIl.
bpoynoBckoe npmwkenue, nuddys3us. BzanmoneicTBre yacThIl BEIIECTBA: MPUTSHKCHUE U
OTTaJIKWUBaHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B, KHUAKOCTEM U TBEPIBIX
(KpUCTaIIMYeCKUX) Tel. B3auMocBs3b MEXKAy CBONCTBAMH BEIIECTB B  Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJICKYJISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenue nuddysun.

3. HaOmionmenue sBiaeHUi, OOBSICHSIONUXCS MPUTSIKEHUEM WIH OTTAIKHBAHUEM

YaCTUII BEIIECTBA.
Jlabopamopuvie pabomel u onvimel.
1. OreHka 1uamMeTpa aToMa METOAO0M PSJIOB (C UCTOIb30BaHUEM (GoTorpaduii).



2. OnbIThI 10 HAOJIIOACHHUIO TEMIOBOTO PACIIMPEHHUS ra30B.
3. OmnbIT MO0 OOHAPYKEHHUIO ACHUCTBUS CHUII MOJIEKYJISIPHOTO MIPUTSKEHUS.
Pa3gen 3. JIBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe IBUXKEeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE NBHkKEHUE. CKOPOCTH.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. PacYET myTH U BpEMEHHU JIBU>)KCHUSL.
SIBneHne nHEpUUHU. 3aKOH UHEPIMU. B3auMoaeincTBUeE Tell Kak MPUYMHA U3MEHEHUS
CKOPOCTH JIBUKEHHUSA TeJl. Macca Kak Mepa nHepTHOCTH Tena. [InotHocTs BeniecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.
Cuila Kak XapakTepucTHKa B3auMojercTBus Tell. Cuia ynpyroctd u 3akoH [yka.
N3mepeHne cuibl ¢ TOMOIIBIO AUHAMOMETpPA. SIBICHUE TATOTEHUS U cuiia TshkecTtu. Cuiia
TSOKECTU Ha Apyrux miaHerax. Bec tema. HeBecomocth. CnokeHne CHIl, HApPaBJIEHHBIX
1o ogHoM npsmoi. PaBHoaelcTByromas cui. Cuna TpeHus. TpeHue CKONbKEHHs U TPEHUE
1oKosi. TpeHne B MpUpOAE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeNa.
2. M3MepeHune CKOpoCTH MPSMOJIMHENHOTO ABUKCHUA.
3. HaOmronenue siBeHUs: HHEPLUU.
4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHre CKOPOCTH PABHOMEPHOIO JABUXKEHUS (IIIApUKA B )KUAKOCTH, MOJIEITH
IEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpelHEW CKOPOCTH CKOJIBKEHHMS Opycka WIM IIapuka [0
HAKJIOHHOU TUTOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTsikeHus (Aedopmaiiuu) Ipy>KUHbI
OT MIPUWIOKEHHOU CHJIBI.

5. OnbITBL, JEMOHCTPUPYIONIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca
TEeJIa U XapaKTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, s KUAKOCTEH U ra30B.

JaBnenue. CrnocoObl yMEHBIIEHUS M yBeIW4YeHUs JAaBieHus. JlaBneHue rasa.
3aBUCHMMOCTH JIaBJICHUS raza OT 00bEma, TemriepaTypsl. [lepenava naBneHust TBEPABIMU
TEeIaMH, KUJIKOCTSIMU W Ta3zamu. 3akoH Ilackana. I[IlHeBMarnueckue MallUHBI.
3aBUCUMOCTh JaBJEHUS SKUJIKOCTH OT TIyOuHbl. ['mapocTratMueckuit mapajokc.
CooOwatomuecs cocybl. ['uapaBinueckre MEXaHU3MBI.

Atmochepa 3emuin u atmocdepHoe gaBieHue. [lpuumHBI  CyIIeCTBOBaHUS
Bo3ymrHON 00onouku 3emin. OnbiT Toppuuerm. M3mepenne atMochepHOro 1aBIICHHUS.
3aBUCUMOCTh aTMOC(HEpPHOTO JaBJIEHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl mms
U3MEPEHUs aTMOC(PEPHOTO JaBICHUS.

JlelicTBHEe KUIAKOCTM M Tra3a Ha IMOrPYyKEHHOE B HUX TeNO. BelTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpayuu.
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3aBUCUMOCTbD JAAaBJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mapaBauyueckuut mpecc.

[IposiBienue nelcTBUsl aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIIKMBAIONIECH CUJIBI OT O0BbEMA MOTPY>KEHHOM 4YacTH Tena |
IIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHJIKOCTH.

VYcnoBue mnaBaHWs TeJ: IUIABAHUE WIIM TOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIa U JKUJKOCTH.

Oopamopuvie pabomul U ONLIMBL.

HccnenoBanre 3aBUCHMOCTH Beca Tela B BOAE OT OOBEMa MOIpyKEHHOU B
KAJKOCTb YaCTH TeJA.

OnpeneneHue BBHITAIIKUBAIOMIEN CUJIbI, NTEUCTBYIOUIEH HA TEJIO, MOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHWBAIOIIEH CHIIBI, JEWCTBYIOIIEH HA TEIO B
KUAJKOCTH, OT MacChl TENA.

OneITbl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKUBAIOIIEH  CHJIBIL,
JEHCTBYIOLIEH Ha TENO B )KUJKOCTH, OT 00bEMa MOTrpyKEHHOM B HKUAKOCTh YaCTH
T€Jla U OT INIOTHOCTHU KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYHPOBAHHE JIOAKU U ONpEIEIICHUE €€
IrPy30II0ABEMHOCTH.

Paszgea 5. PabGoTra 1 MOIIHOCTB. JHePrus.
Mexanudeckasi pabota. MoOITHOCTb.

Ip
prryara.

OCTBIE MEXaHW3MBbI: pblyar, OJIOK, HaKJIOHHAas IMJIOCKOCTh. [IpaBuiio paBHOBeCHs
[IpumeHeHne mnpaBuia paBHOBECUS pblYara K OJIOKY. «30JI0TO€ IPABHIIO»

mexanuku. KITJ[ npocteix Mmexanu3mMoB. [IpocTeie MeXaHU3MBbl B OBITY U TEXHUKE.
Mexanndeckas sHeprus. Kunernueckass u noreHuuanbHas sHeprus. [IpeBparienne

OJIHOTO BHJIa MEXaHUUYECKOMN SHEPTUH B APYTrOi. 3aKOH COXPAHEHHS JHEPTUH B MEXAHUKE.
Hemoncmpauuu.

1.

[IprMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

1.

2.
3.
4,

8 KUIA

Omnpenenenre pabOThl CHJIBI TPEHHUsS] NMPU PABHOMEPHOM JIBH)KEHUHU Tela IO
TOPU30HTAJIBHOM MOBEPXHOCTH.

HccnenoBanue ycioBUid paBHOBECHS phlyara.

N3mepenne KII/] HakKJIIOHHOM MJIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON YHEPIHUU.
CC

Pa3nea 6. TenioBbIe AIBJICHUS.

OCHOBHBIE TMOJOKEHUSI MOJEKYJSIPHO--KUHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYJ. OTBIThI, TOATBEPKIAIONIUE OCHOBHBIE MTOJIOKEHHS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH.



Mopenu  TBEPAOTO, KUAKOTO U  Tra3000pa3HOr0  COCTOSHHMM  BEILIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra30B, )KUIKOCTEH U TBEPIBIX
T€l HAa OCHOBE TIOJIOXKEHUU MOJEKYJIIPHO--KUHETHYECKOU Teopuu. CmauMBaHuE U
KaNWUISIPHBIC ABIEHUSA. TEIIOBOE PACIIMPEHUE U CHKATHUE.

Temmneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS YACTHII.
BuyTtpennsisi sHeprusi. CriocoObl MU3MEHEHUsT BHYTPEHHEW SHEpruu: TeIvionepenadya u
coBepluieHre padoTsl. Bubl Temonepeaaun: TEMIONPOBOIHOCTh, KOHBEKIIMS, U3ITyYCHUE.

KonmdecTBo TemioTsl. Y aenpHas TEIUIOEMKOCTh BEIeCTBA. TerIo00MeH 1 TEIIOBOE
paBHOBecue. YpaBHeHHe TeruioBoro Oamanca. [lnaBineHue W OTBepjaeBaHuUE
KPUCTAJUIMYECKUX BEIIECTB. YJelbHas TemuioTa IaBiaeHus. [lapooOpasoBanue u
koHaeHcauus. Mcnapenue. Kunenue. Y aenbHas Temiora napooopa3zoBaHus. 3aBUCUMOCTb
TEMITepaTyphl KUTICHUS OT aTMOC(EPHOTO AaBICHHUS.

BrnaxxHocTts BO311yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEMJIOTAa CTOPaHUs.

[Tpuniuner pabotsl TernoBeix aurareneit KIIJ[ TemioBoro aurarens. TeroBbie
JIBUTATEIIN U 3alIATA OKPYKAIOLIEH CPEbI.

3aKOH COXPAHEHUS U TPEBPAILLCHUSA SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JABUKEHUSI.

2. HaGmonenue nuddysum.

3. HaGnronenue sBieHUN cMauMBaHUs U KaUJUSIPHBIX SBJICHUH.

4. HalOnrojeHue TemioBOro paciiupeHust Tel.

5. M3mMeHeHue naBlieHHMS Ta3a IMpPU H3MEHEHUHM O00bEMa U HarpeBaHUU WITU
OXJIAKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXxieHue Ipyu COBEPIIEHUHN pabOTHI.

HarpeBanue npu coBepiieHH pabOThl BHEITHUMU CHUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3IMUHBIX BELIECTB.

11. Habnrogenue KuneHus.

12. HabnroeHue mocTosiHCTBa TEMIIEPATYPhI MPH TIIABJICHUH.

13. Moaenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopuvie pabomul u onvimaol.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO MPUTSHKCHHUS.

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAIUIOB OBAPEHHOM COJIM MJIU caxapa.

3. OnbIThl MO HAOJIIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
TelL.

4. OmpeneneHue NaBJICHUS BO3AyXa B OAJTOHE MITIPHUTIA.
OnbIThHI, IEMOHCTPUPYIOILIME 3aBUCUMOCTb JABJICHUS BO3JlyXa OT €ro o0bEéma u
HarpeBaHus WM OXJIAKICHUS.

6. IIpoBepka THUIOTE3bI JTUHEHWHOM 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >XHUJIKOCTH B

© ® N o

TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.



7. HaGmionenue W3MEHEHUsT  BHYTPEHHEH OHEpPruuM Tejla B pe3ysbTare
TEIJIoNepead ¥ padOThl BHEITHUX CHJL.

8. HccnenoBaHue SIBIIEHHS TEIIOOOMEHA MPU CMEUIMBAHUU XOJIOJHOM M TOpsuei
BO/IBI.

9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOIO BOJOW MpPU TEIJI00OMEHE ¢
HarpeThiM METAJTMYECKUM LIUIUHIPOM.

10. OnpenienieHue yaeabHON TEMI0EMKOCTH BEIIECTBRA.

11. MccnemoBanue npouecca ncnapeHusl.

12. OnipeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpeniesieHne yAeIbHOM TeIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

Onektpuzanms Ten. JIBa poja asiaeKTpuYecKux 3apsgoB.  B3aumoneiicTBue
3apsKEHHBIX Tel. 3akoH KyrnoHa (3aBUCMMOCTh CUJIbI B3AMMOJICHCTBUS 3apSXKEHHBIX Tl
OT BEJIMYMHBI 3aPSI0B U PACCTOSIHUSI MEXKIY TEJIaMM ).

Onexktpuueckoe mnone. Hampsok€HHOCTh  anekTpudeckoro  mouist.  [IpuHnun
CYNEPHO3ULIMH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocuremn »nekTpudecKux 3apsnoB. OJEMEHTAPHBIA  DIEKTPUYECKUM  3apsii.
Ctpoenue aroma. IIpoOBOJHMKH M AUAIEKTPUKU. 3aKOH COXPAHEHHUS JJICKTPUUYECKOIO
3apsa.

DJIEKTPUUYECKUM TOK. YCJIOBUS CYIIIECTBOBAHUS AJIECKTPUYECKOrO TOKAa. MICTOUHMKH
MOCTOSTHHOTO  TOKa. JIeMCTBUSI  DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B )KUAKOCTAX U razax.

Onektpuueckas 1enb. Cuna Toka. DiekTpuyeckoe HampsibkeHue. ConpoTHUBICHUE
MIPOBOJIHUKA. YJIEIbHOE COMPOTHUBJICHHWE BellecTBA. 3akoH Oma s y4yacTKa IIeTH.
[TocnenoBaTenbHOE U MapalIEIbHOE COCTUHEHNE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JIeKTpUUecKoro Toka. 3akoH [xoyns—JIeHua. Dnekrpuyeckue
LENU U MOTPEOUTEH JIEKTPUUECKON dHEpruu B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocTosiHHBIE MarHuTHl. B3anMoAEHCTBUE TOCTOSIHHBIX MarHUTOB. MarHuTHOE MOJIE.
MarautHoe mojie 3eMJIM M €ro 3HaueHue Il Ku3HM Ha 3emuie. OmnblT Opcrena.
MarauTHoe MOJIe SJIEKTPUYECKOro TOKa. lIpuMeHeHHe 3JIEeKTpOMAarHuTOB B TEXHUKE.
JlelicTBE MArHUTHOIO TOJISI Ha MPOBOJHUK C TOKOM. ODJEKTPOJBUTATENb MOCTOSHHOTO
TOoKa. Mcnoib30BaHue 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBneHue >JeKTpoOMarHUTHOM uHAyKuu. IIpaBuno JleHna.
OnekTporeneparop. CrocoObl MOMYYEHUs AIEKTPUUSCKON dHEPTHH. DIJICKTPOCTAHIIUN HA
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJeKTpu3alus Tej.

JIBa pojia SIIEKTPUYECKUX 3aPsI0B U B3aUMOJICHCTBUE 3apS)KEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DJIEKTPOCTAaTUYECKAS UHAYKIIUSL.

3aKOH COXpAaHEHUs JIEKTPUUECKHUX 3aPsI0B.

[IpOoBOJHUKH M TUSJICKTPUKH.

N o Uk e

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MCTOYHUKH TTOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30Bblii pa3psia.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTpUYECKOTO HAIPSIYKEHUST BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBICHUN.

BzaunmoelicTBue NOCTOSIHHBIX MarHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH Pa3JICICHUS TTOJII0COB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEN MOCTOSIHHBIX MarHUTOB.
OmneiT Dpcrena.

MarnuTtHoe 1oje Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DJIEKTPOJABUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OmnbrTer apanest.

3aBUCMMOCTh  HAINpaBJICHUS  HWHIYKIUOHHOTO TOKa OT  YCJIOBHM  €ro
BO3HHUKHOBECHMSI.

DJIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v s W N

10.
11.
12.

13.

14.

15.

16.

OneiTel MO  HAOMIOMEGHWIO  AJNEKTPU3aMA  TeJI  MHAYKIMEH W TpH
COTPUKOCHOBCHHH.

HccnenoBanue nelCTBUS SJIEKTPUUYECKOTO OISl HA IPOBOJHUKYU U TUDJIEKTPUKH.
COopka u npoBepka paboThI NEKTPUIECKOM I[EMU MOCTOSHHOTO TOKA.

M3mepenre u peryaupoBaHKe CHITbI TOKA.

M3mepenne u peryInpoBaHue HAMPSHKESHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKA, HWIYIIETO 4Yepe3 pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSDKEHUS Ha PE3UCTOPE.

OnbIThI, JIEMOHCTPHUPYIOUIUE 3aBUCHUMOCTh JJIEKTPHUUECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €T0 JJIMHBI, TUIOIIAINA MTOTIEPEYHOTO CEUCHUS U MaTepHaIa.
[TpoBepka mpaBuiia CIOKECHUS HATPSHKCHUH TIPH MTOCIIEIOBATESIFHOM COCTMHCHHUH
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Jyisi CHIIBI TOKA MPHU MapalIeIbHOM COSTUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOIIHOCTH AJIEKTPHUECKOTO TOKA, BBIACISIEMON HA PE3HUCTOPE.
HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKa, HAYMIETO 4Yepe3 JIAMIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarerns.

HccaenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSTHHBIX MarHUTOB.

M3yyeHne MarHUTHOTO TIOJS TMOCTOSITHHBIX MAarHUTOB NMPU WX OOBEAMHCHUH U
paszieseHuN.

HccnenoBanne nelCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONOBITHI, IE€MOHCTPUPYIOIINE 3aBUCHMOCTb CHUJIbI B3aMMOJCHCTBUS KATYIIKH C
TOKOM Y MarHuTa OT CHJIbI TOKA U HAIIPaBJICHUS TOKA B KATYIIIKE.

18. Mi3yueHue nelCTBUSI MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATES.

20. smepenue KII/] anekTpoaBUratesibHON yCTaHOBKH.

21. OnBpITBI  TO  UCCIAEHOBAHUIO  SABJIEHUS  DJIEKTPOMArHUTHOM  WMHIYKIIMH:
MCCIIEIOBAHUE U3MEHCHUI 3HAYEHHS U HANPABJICHHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe  aBrkeHwe.  MarepuanbHas ~— Touka.  CucremMa  OTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBWKEHUS. PABHOMEPHOE MPSMOJIUHENHOE JBHKECHUE.
HepaBHOoMepHOE NIpsIMONIMHENHOE ABWKEeHHE. CpelHssl 1 MTHOBEHHAs CKOPOCTh TeJla IIPU
HEPAaBHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyCKOpEeHHOE MpsIMOJIMHEHHOE IBHKeHue. CBOOOAHOE MajJeHuE.
Omnsbitel ['anunes.

PaBHOMepHOE nBMKEHUE IO OKpY)HOCTU. [lepuoa u yactora oOpaienus. JIuneninas
U yTII0Bas CKOPOCTU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBoii 3akoH Hprorona. Bropoit 3akoH Hsrorona. Tpetuit 3axkoH HeroTtoHna.
[IpyHIMN CyNIEpIIO3UIUHN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Criia TpeHus: cuiia TPEHUS CKOJIbXKEHUSI, CUJIa TPEHUS
IIOKOs1, IpYTye BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO MaJCHHUS.
JBmwxenue mianer Bokpyr CoisHma. IlepBas kocmmyeckas ckopocTtb. HeBecomocTe u
IIEpErpy3KH.

PaBHOBecne maTepuanbHON TOUKH. AOCOIIOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynee Tena. M3meHeHue wummynbca. WMmynbe cuibl. 3aKOH COXpPaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTta ¥ MOUIHOCTh. PaboTa Cui TSXKECTH, YNPYrocTH, TPEHUS.
Casi3b oHepruu 1 paboThl. [loTeHIManbHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO
3emid. [loTeHManpHas 3Heprus cxkatou npyxuHsl. Kunernueckas sneprusi. Teopema o
KMHETUYECKOW JHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Hemoncmpauuu.

1. HaOnrogeHue MeXaHWYECKOrO JBM)KEHHMS Teja OTHOCHTEIbHO pa3HbIX Tel

OTCYETA.
2. CpaBHeHHE TMyTe U TPACKTOPHM JBUKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne cKOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBHKEHUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMS.
Habmoienue nBH>KeHUs Tena Mo OKPYKHOCTH.



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

HabOmroieHne MexaHMUYeCKHUX SIBJICHUH, HPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBW)KEHUM OTHOCHUTEIIBHO
KaOuHeTa (PU3MKU.

3aBUCUMOCTB YCKOPEHHs Tejla OT MacChl TeJla ¥ ACUCTBYIOIIEH Ha HETO CHUJIBI.
Habiroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUY TEII.

M3MmeHeHune Beca Tena pyu yCKOPEHHOM JBUKEHUU.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TEI.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUH TEI.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.

Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHMYECKOH SHEPTUU MIPU CBOOOTHOM MaJCHUH.

CoxpaHeHHE MEXaHMYECKOM OHHEPruy NpH JIBH)KEHHHM Tella MOJA JEHCTBHEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa AJig pa3roHa M JajJbHENUIIEro paBHOMEPHOIO IBUKEHUS
HIapyUKa WIA TEJIEKKH.

Omnpenenenre cpeHel CKOPOCTU CKOJbKEHUsS OpyCKa WU ABMXKEHHUS IIapHKa IO
HAKJIOHHOU IIOCKOCTH.

OmnpeneneHue yCKOpEHUs Tena P paBHOYCKOPEHHOM JBWKEHHUU 110 HAKJIOHHON
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JIBH)KEHHUH
0e3 HayaIbHON CKOPOCTH.

[TpoBepka rumoTe3bl: €CIU MPU PABHOYCKOPEHHOM [BMKEHHHM 0€3 HadallbHOU
CKOPOCTH NYTH OTHOCSTCS KaK pAJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
POMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHUJIbI HOPMAJIbHOTO
JTABJICHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JABMKEHUU TeENa IO
TOPU30HTAJIbHOM ITOBEPXHOCTH.

Omnpenenenne padboOThl CUIIBI YIIPYTOCTH MPH MOIBEME Ipy3a C HUCIOJIb30BAHUEM
HEMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHUS DHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

Konebarensnoe paBuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUU: TEPHO/I,
4acToTa, aMIUIATYy1a. MaTtemMaTuiecKuil U pYyKUHHbIM MassTHUKU. [IpeBpanienne snepruu
pU K0JIeOATETLHOM JIBHXKEHHH.

3aryxatomue Kojebanus. BbeiHyxIeHHble KoineOanus. Pezonanc. MexaHudeckue

BOJIHBI.

CaoiicTBa MexaHnnueckux BOJH. [IpomosibHble W TOnepeyHble BOJIHBL JJiMHA

BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHHMs. MeXxaHu4yeckue BOJIHBI B TBEPAOM Tele,
CEVCMHUYECKUE BOJTHEI.



3Byk. I'pomkocTh 3Byka u BbicoTa TOHAa. Otpaxenue 3Byka. HHppa3Byk u
yJIbTPa3BYK.
Hemoncmpauyuu.
1. HaGnronenue xoneOaHuii T€I MO ACUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaOmionenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
3. HaOmionenue BbIHYKIEHHBIX KOJIeOaHUI U pe30HaHcA.
4. PacnpocTpaHeHH€e MPOJOJIbHBIX U MONEPEYHBIX BOJH (HA MOJEIH).
5. HaGnronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUI PE30HAHC.
Jlabopamopuvie pabomul u onvimaul.
1. OmpenaeneHre 4aCTOTHI M MIEpHOAa KOJIEOAaHUH MAaTEMaTHYECKOTO MasSTHHKA.
2. Ompenenenrie 4acTOTHl U TIEPHOJIa KoaeOaH MPY>KUHHOTO MAasSTHHUKA.
3. HccnenoBanue 3aBUCHMOCTH TMEeproAa KOJIeOaHWI MOABEIICHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTHU.

4. VccrnemoBaHue 3aBHUCHUMOCTH TE€pHOJIa KOJIEOAHWM MPYKUHHOTO MAasTHHUKA OT
Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTHU MEpHOJIa KoeOaHuil rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a.

6. ONbITHI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh IepuoAa KOJeOaHW MpPYyKUHHOTO
MasiTHUKA OT MACChl IPpy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO MaICHHUS.

Paszgea 10. DinekTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMAarHUTHOE noJie. DNEeKTPOMArHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHbIX  BONH. [lIkana  3leKTpOMarHuUTHbIX  BOJH. lcrnonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJIeKTpoMarHuTHas npupoja ceeta. CKkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopusie pabomul u onvimel.

1. V3ydyeHue CBOWCTB JICKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOUJILHOTO TejieoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBasg wmogenb cBeta. Mcrounwku cBera. IIpsiMosiMHEHOE pacnpoCTpaHEHHUE
ceera. 3atMmenusi Connua u JlyHel. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTpaKCHUSI CBETA.

[Ipenomnenue cBera. 3aKOH npenomieHus: cBeTa. [lojlHOe BHyTpeHHEE OTpa)KeHUe
cBera. Mcnonb30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B nuH3e. Ontuueckas cuctema (oToanmapara, MUKPOCKOIA U
Teneckomna. ['a3 kak ontudeckas cuctemMa. bn3opykocTh U 1alibHO30PKOCTb.

Paznoxenue Oenoro ceera B cnektp. OnbiTel HetoToHa. CnoskeHHe CreKTpaibHBIX
uBETOB. /lucnepcus cera.

Hemoncmpayuu.

1. IIpsmosMHENHOE pacnpOCTPAHEHHUE CBETA.
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OTtpaxkeHue cBeTa.

[Tomy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

XoJ ayuyer B coOOMparole JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mojenb riasa.
11. Paznmoskenune 6e10ro cBeTa B CIEKTP.
12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimol.

1.
2.

N o v k&

HccnenoBanue 3aBUCIMOCTH YTJIa OTPAXKEHHsI CBETOBOTO JIy4ya OT yrJja MaJeHusl.
W3ydeHne XxapakTepuCTHK H300pakeHUs TIpeIMeTa B TNIOCKOM 3epKaJie.
HccnenoBanre 3aBUCMMOCTH yIJla TPEIOMJICHHS CBETOBOrO Jy4ya OT YIJia
NaJICHUS Ha TPAHUIIE «BO3TyX—CTEKIION.

[TonyueHnne n300pakeHUi C TOMOIIBIO COOUPAIOIIEH JTUH3BI.

Omnpenenenre GOKYCHOTO PaCCTOSTHUS U ONTHYECKON CHJIbI COOUpAIOLIEH TUH3BI.
OMnBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OnbITHl MO BOCHPUSITHIO IIBETA MPEIMETOB MPU X HAOIIIOJCHUM Yepe3 1IBETOBBIC
(UIBTPBHIL.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Onwitel  Pesepdopna u mnmanerapHas Mojenb aroma. Mogenbs atoma bopa.
HcnyckaHue U MoriolieHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPBI.

PanuoaktuBHOCTh. Albda-, 6eTa- U ramma-usinydeHus. CTpoeHHe aTOMHOTrO siapa.
Hyknonnasa monens atromHoro sigpa. M3oronsl. PaguoaktuBHbie npeBpamieHud. [lepuon
MOJIypacrajia aTOMHBIX SAEP.

SlnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsiAOBOIO U MAacCOBOTO UHUCE. DHEPIus
CBSI3M aTOMHBIX sjaep. CBA3b MacChl W DHEpPruu. Peakuuu cuHTE3a W JEJICHUS sep.
Nctounuku 3neprun CosHIA U 3BE3.

Snepnas sHepreTuka. /[elcTBus paguoakTUBHBIX U3yYECHUHN Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

1
2
3
4.
5
6

CrieKTpbl U3ITyYEHHUSI U MTOTJIOLICHHUS.

CrieKTpbl pa3IMYHbIX ra30B.

CnekTp Boaopoa.

HaOmronenue tpexoB B kamepe Busibcona.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUSHHI.

Perucrpanus nsimydeHus: IpUPOIHBIX MUHEPAIIOB U ITPOLYKTOB.

Jlabopamopusie pabomel u onvimel.
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HaOmo1eHue CIUTOMIHBIX M IMHEHYATHIX CIICKTPOB U3TyUYCHUSI.

HccrnenoBaHre TPEKOB: M3MEPEHUE YHEPTHUHU YACTHUIIBI 10 TOPMO3HOMY ITyTH (ITO
dboTorpadusm).

M3mepenue paarnoakTHBHOTO (QOHA.



IHoBTOpPHUTEIHLHO-00001IAIOIIUI MOIYJIb.

[ToBTOpHUTENHEHO--00001IAIONINIT MOIYIb TOpPEIHA3HAYEH [JIs1 CHCTEMAaTHU3allud |
00001IIeHNsT MPEAMETHOTO COJEP>KaHUSI M OMbITa ACSITENbHOCTH, MPUOOPETEHHOTO MpHU
U3YyYeHUU BCEro Kypca (GU3UMKH, a Takke I TOATOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHy 1Mo (GU3HKe A1 00y4aroluXcs, BEIOPABIINX 3TOT YUEOHBIN
peaMeT.

[Ipy wW3ydeHMM M[AHHOTO MOJIYJISI PEAIM3YIOTCS W CUCTEMATU3UPYIOTCS BHJbI
JIESITEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBACTCA JOCTHKEHHE TMPEAMETHBIX U
METaNnpeIMETHBIX IJIAHUPYEMBIX pE3yIbTaTOB oOydeHus, dbopmupyeTcs
€CTECTBEHHOHAY4YHAsl TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHUS SIBIICHUI
IPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBSCHATh (U3NUECKUE SIBICHUSA, TPUMECHSS
IIOJIyYEHHBIE 3HAHUs, PEIIaTh 3a4a41, B TOM YHCJIE KAYECTBEHHBIE U OKCIIEPUMEHTAJIBHBIE.

[IpuHIMNIMATBEHO AEATENBHOCTHBIA XapaKTep JAHHOTO pa3liesia peaanu3yercs 3a CYET
TOTO, 4TO OOYYAIOIIMECs BHIMOIHSIOT 3a/1aHHs], B KOTOPBIX UM IpeIjIaraeTcsi:

Ha OCHOBE IOJYYEHHBIX 3HAHUH pAclo3HaBaThb U HAYYHO OOBICHATH (PU3UUYECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJE U TOBCETHEBHOM )KU3HH;

UCITI0JIb30BaTh HAYUYHbIE METOJIbl MUCCIIEIOBAHUSA (PU3NYECKUX SBJICHUM, B TOM UYHCIIE
JUISI IPOBEPKH TMIIOTE3 U MOJYYEHUs TEOPETUYECKUX BBIBOJIOB;

OOBSACHATHP HAay4YHbIE OCHOBbl HamOOJe€e BAXKHBIX JOCTHIKEHMH COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, MPAKTUYECKOr0 MCIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA MNPEBPAIICHUS W COXPAHEHUS BCEX W3BECTHBIX BUIOB
DHEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3ydyenne (u3ukd Ha ypoOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS HAIpPABICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METAlIpEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynpraTe m3ydeHus (U3MKA HA YPOBHE OCHOBHOTO O00IIEro oOpa3oBaHUSA Y
oOyuaromerocst OyayT cOpMUPOBAHBI CIEAYIONINE IUYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) MaTpHOTHY€CKOr0 BOCIIUTAHUS:

e — TIIPOSIBIICHHE HHTEpPECA K HMCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCUNCKOU
duznyecKoil HayKu;

e — IIEHHOCTHOE OTHOLIEHHE K IOCTUKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB;

e 2) rpa’kIaHCKOIO U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

e — TOTOBHOCTh K AQKTUBHOMY YYacTHIO B OOCYXJCHHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MpOoOJeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JOCTHKEHUU
du3uKy;

e — OCO3HAHUE BAKHOCTH MOPAIHHO--3TUUECKUX MPUHIUIIOB B ICSITEILHOCTH YUEHOTO;

e 3)3CTETHYeCKOr0 BOCIIUTAHMSA:

e — BOCIPHUATHE OCTETUYECKUX KadyeCTB (PU3MUECKOW HaAyKu: €€ TapMOHUYHOTO
MOCTPOEHMUS], CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

e — OCO3HaHUE LIEHHOCTH (PU3MUECKON HAayKHM KaK MOIIHOTO HWHCTPYMEHTa IO3HAHUS
MUpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BaXKHENIIEH COCTABISAIOIIEH KYJIbTYPHI;

e — Dpa3BUTHE HAy4yHOM JIOOO3HATENLHOCTH, HWHTEpPEca K HCCIEAOBATENIbCKOM
NEeSATENbHOCTH;

e 5) popMupoBaHUSA KYJbTYPbI 3I0POBbS U SMOIUOHAJIBLHOTO 0JIArOMOJIyYHS:

e — OCO3HaHME IIeHHOCTH Oe30macHoro oOpa3a JKM3HM B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHPE, BAXKHOCTHU TMpaBUiI OE30MacHOTO MOBEACHHUS HA TPAHCIOPTE,
Ha JIOporax, ¢ 3JIEKTPUUYECKUM U TETUIOBBIM 000PYJOBAHUEM B JJOMAITHUX YCIOBUSIX;

e — chOpPMHPOBAHHOCTh HaBbIKa PEQIICKCUU, MPU3HAHKWE CBOETO MpaBa Ha OMIMOKY H
TaKOro € MpaBa y APYyroro 4eioBeKa;

e 6) TPYI0OBOI0 BOCIIUTAHMS:

e — QAKTUBHOE YYacTH€ B PEUICHUUM NPAKTHUYECKUX 3aJady (B paMKax CEMbHU,
o0pa3oBaTenbHON OpraHW3alii, TOPOJa, Kpas) TEXHOJOTMYECKOW W COIMAIbHOMN
HaIpaBJICHHOCTH, TPEOYIOIUX B TOM YKCIIC ¥ (PU3NUECKUX 3HAHU;

e — MHTEpEC K MPAKTUUYECKOMY U3YUCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PUBUKOIA;

e 7)3KOJIOrHYECKOT0 BOCIIMTAHUSA:

e — OpHUCHTAIMS HA MPUMEHEHHE (PU3MYECKUX 3HAHUMW JJIsI pelieHus 3a7ad B 00JacTu
OKpY)KalolEel Cpepl, IUIAHUPOBAHUS TMOCTYNKOB M OLIEHKA WX BO3MOXHBIX
MOCTIEICTBUM JIJI1 OKPY>KAIOILIEH CPEbI;

e — OCO3HAHHUE MIOOATBHOTO XapaKTepa KOJIOTHUUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

e §8) amanranum K N3MEHSIIOUIUMCH YCJIOBUSM COLUAIBHON M MPUPOIHON Cpebl:



— MOTPEOHOCTh BO B3aMMOJICHCTBUM TPU BBHINOJHEHUH HWCCICAOBAHMM M IPOCKTOB
(Gu3HUeCKON HAIPaBICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSM JPYTHX;

— TOBBIIICHUE YPOBHSI CBOCH KOMIICTCHTHOCTH Yepe3 MPAKTHUYECCKYIO JICSITCIBHOCTD;

— OoTpeOHOCTh B (DOPMHUPOBAHUN HOBBIX 3HAHWM, B TOM YHCIIe (OPMYITHPOBATh UCH,
TOHATHS, THUITOTE3bI O (PU3NICCKUX O0BEKTAX U SBICHUSAX;

— OCO3HaHWe Je(UINTOB COOCTBCHHBIX 3HAHUH M KOMIICTCHTHOCTEH B 00JIacTH
buzukwy;

— IJIAHUPOBAHKE CBOETO PA3BUTHS B TPUOOPETEHUN HOBBIX (DM3UUECCKUX 3HAHUMH;

— CTpEeMJICHHE aHAJM3UPOBATh W BBIABIATH B3aMMOCBS3HM IPUPOJBI, OOIIECTBA M
ASKOHOMUKH, B TOM YHCJIE C MCIIOJIb30BaHUEM (DHU3HUCCKUX 3HAHUM;

— OIICHKAa CBOWX JCHCTBUU ¢ YUETOM BIUSHUSA Ha OKPYKAIOIIYIO CPEIy, BO3ZMOMKHBIX
I7100aBHBIX ITOCJICACTBHI.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbrare OcBO€HHs IpPOrpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOIO OOIIETO

oOpa3oBaHus y oOydvaromierocst 0yayT copMUpPOBaHbl MeTanpeIMeTHbIe pe3yJbTaThl,
BKJIFOYAIOLIUE MTO3HABATEJIbHBIE YHUBEPCAIbHbIE YUEOHBIE JEUCTBUS, KOMMYHUKATUBHBIE
YHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYJISITUBHBIE YHUBEPCAIbHBIEC YUeOHbIE IEHCTBHUS.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble JJoruueckue aeMcTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE PU3HAKU OOBEKTOB (SIBJICHUI);

e YCTAaHaBIMBATh CYILIECTBEHHbIM NpU3HAK KIAacCU(PUKALMM, OCHOBAHUSA IS
000011IeHUs U CPAaBHEHUS,

e BBIABJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMAaTPUBAEMBIX (akTax,
TAHHBIX U HAOIIOIEHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

e BBISABJIATh NPUYMHHO--CIEACTBEHHBIE CBSI3U MPHU U3YyUYEHUN (PU3NUYECKUX SBIICHUHN
U MPOIIECCOB, JI€JaTh BHIBOJBI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKTIOY€HNUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NIECKUX BEITUIHH;

e CaMOCTOSITENIHO BBIOMpaATh CHoco0 penieHus: y4yeOHOW (Qu3nyeckod 3aaauu
(cpaBHEHHME HECKOJIBKMX BapHAHTOB PEIICHHUS, BHIOOp HamOoJIee MOAXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIECIECHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieaoBaTe/LCKHeE 1eCTBUA.

e HCIIOJH30BaTh BOIPOCH! KaK MCCIIEIOBATEILCKU HHCTPYMEHT ITO3HAHUS;

e TMPOBOJWUTH II0 CAMOCTOSITCIIBHO COCTABICHHOMY IIJIaHy OIIBIT, HECIIOXHBIN
(U3UISCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISOBAHNE (PU3HUECCKOTO SBICHUS,

e OIIGHWBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIIUIO, TIOJYYCHHYIO B
X0JIe UCCJICTOBAHMS HIIA SKCIIEPUMEHTA;

e CaMOCTOSITEILHO (QopMyIUpOBaTh OOOOIIEHHUS U BBIBOABI MO pe3yjbTaTaMm
MPOBEIEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;



MPOTHO3UPOBATh BO3MOYKHOE JaJIbHEWINee pa3BUTHE (PU3WYECKUX MPOIECCOB, a
TAaK)K€ BBIABUTATh MPEAMNOJNOXKEHHsI 00 WX pa3BUTUU B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabora ¢ nndopmanmeii:

MPUMEHSTH PA3IMYHBIE METOJIbI, HHCTPYMEHTHI U 3alPOCHI TIPH MOUCKE U OTOOPE
uHpOpMaMK WIM JaHHBIX C Y4€TOM TNIPEJIOKEHHOW ydeOHOM Quiznueckoit
3a/1a4y;

aHANMM3UPOBaTh, CHUCTEMATHU3WPOBATh W HWHTEPHPETUPOBATH  HWHQPOPMAIIUIO
pPa3TUYHBIX BUIOB B (POPM MIPEICTABIICHHUS,

CaMOCTOSATEIILHO BBIOUPATh ONTUMATBHYIO (OpMY TIPEACTABICHHS NHOOPMAITNH U
WJUTIOCTPUPOBATH PEUIAEMBbIE 3a/1a4H HECJIIOKHBIMU CXEMAMHM, THarpaMMaMu, HHON
rpaduKoOi U KX KOMOMHAITASMH.

KOMMyHI/IKaTHBHLIe YHUBEPCAJIbBHBLIC y‘leﬁﬂble IleﬁCTBHﬂ:

B X0Jie 00CYXJIeHHs1 yueOHOr0 MaTepuaia, pe3ylbTaToB J1a00paTOpHBIX paboT U
IPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYK/1aeMOil TEMbl M BbICKA3bIBAaTh
UJIeH, HAllEJICHHbIE Ha pEUICHHE 3aJaud U MHOJJepiKaHhe OJaroxenaTelbHOCTU
OOIICHMS,

COIOCTABJIATh CBOM CYXACHHUA C CYXKICHUSIMH JPYTHX YYaCTHUKOB IHAJIOTa,
OOHapyXKHBaTh PA3IUYHNE U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YJbTaThl BBIIOJHEHHOIO (PU3MYECKOrO OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMAaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUAYATbHON
paboThI IpU PEIIEHUNH KOHKPETHOU (PU3NYECKON POOIEMBIL;

OPUHUMATH LEIU COBMECTHOW JESTENIbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€
JOCTHKEHHUIO: PacCHpeleNsiTh poJiH, OO0CYXAaThb MPOLECChl U Pe3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIbKHX JIFOJICH;

BBITIOJHATH CBOIO YacTh paOOThI, JOCTUTas KAYECTBEHHOTO pe3yJibTaTa Mo CBOEMY
HAIpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJI€HAMH KOMaH/Ibl;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJAa B OOMMHA NPOAYKT IO KPHUTEPUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBIIATH MPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CHUTYyaIUsAX, TPEOYIOIIMX IS
pereHns Gu3nIeCcKuX 3HAHWM;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOIX0/IaX MPUHITHUS PelIeHu (MHIUBUTyaIbHOE,
MPUHATHE PEIICHUS B TPYIITE, IPUHATHE PEIICHUN TPYIIION );

CaMOCTOSTEIILHO COCTaBJISATh AITOPUTM PEIICHUS (GU3MUSCKON 3a/1au WM TIIaHa
WCCJIEIOBAHMS C YIETOM HMMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapHaHThl PEIICHHUI;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHUS,
OOBSACHATH MPUYMHBI JOCTHXKEHUS (HEOCTHXKEHMSI) PE3YJIbTATOB JIEATEJIbHOCTH,
JaBaTh OLIEHKY NPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJIHEHUS
(Gu3MYECKOTO HMCCIIEOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBIINXCS CUTYallui, YCTAHOBJIEHHBIX OIMOOK, BOBHUKIINX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJH U YCIOBUSM;

CTaBUTh c€0s HA MECTO JPYroro 4YejJoBEKa B XOJ€ CIOpa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

npu3HaBaTh CBOE MPaBO HA OIMMOKY MPH pelieHud (U3MYECKUX 3a4ad WU B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroTO.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuyenuss B 7 KJjacce IpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TIOHATHS: (PU3NYECKHE W XHMHYCCKHE SIBJICHHS, HAOJIOJIEHUE,
DKCIIEPUMEHT, MOJEINlb, THUIOTe3a, EIUHUIBI (U3UUYECKUX BEJIMYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUSA BelecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIHHEHHOER),
TpaeKTopusi, paBHOAEHCTBYIOMIas cwia, Aedopmanus (ynpyras, miacTU4yeckas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

paznuuath sBiaeHUS (quddy3us, TEmIoBOe JBWKEHHWE YAaCTHUIl BEIECTBA,
pPaBHOMEPHOE JIBIKEHUE, HEPAaBHOMEPHOE JBU)KEHUE, WHEPIIMS, B3aUMOJICHCTBUE
TeJ, PaBHOBECHE TBEPABIX TENI C 3aKPEIUIEHHOW OCHIO BpalleHHs, Iepeaada
TaBJICHUST TBEPIBIMHU TEIaMH, KUIAKOCTIMHU W Ta3aMH, aTMOC(PEpPHOE aBJICHHE,
IJIaBaHUE TeJ, TMPEBpaIICHUS MEXaHUYECKOW OJHEPruu) IO OIMUCAHUI0 UX
XapaKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB, JEMOHCTPHUPYIONIUX JIaHHOE
busnUecKoe SBICHHE,

pacrmo3HaBaTh MPOSBICHWE HM3YyYEHHBIX (PU3MUECKHX SIBJICHUH B OKpPYXKAIOIIEM
MHUpE, B TOM YHUCJIC (PU3NUYECKHE SIBJICHUS B TMPHUPOJE: NMPUMEPHI ABUKCHHUS C
Pa3JIMYHBIMUA CKOPOCTSIMHU B )KUBOW U HEKMBOMW IIPUPOAE, NEHUCTBUE CUJIbI TPEHUS
B IIPUPOJC U TEXHHKE, BIMSHUE aTMOC(EPHOTO JABJICHHUS HA KUBOW OPTraHH3M,
MJIaBaHUE pPbIO, phIYard B TEJE YEIIOBEKa, IPU ATOM MEPEBOIUTH MPAKTHICCKYIO
3a/1auy B y4€OHYIO, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PUBUUECKUX
SIBIICHU;

OMKCHIBATh W3yYEHHBIE CBOWCTBA Tel W (U3MYECKUE SIBICHUS, HCIOJb3YS
dbu3ndeckue BeNMMUYMHBI (Macca, O0BEM, IJIOTHOCTh BEIIECTBA, BpPEMs, MYTh,
CKOPOCTh, CpPEIHSsI CKOPOCTbh, CHJIa YIPYTrOCTH, CHJIa TSXKECTU, BeC Teja, cuja
TpeHUs, NaBiicHHE (TBEPAOTO Teja, >KUIKOCTH, Ta3a), BBITAJIKHUBAIOIIAS CHIIA,
MeXaHHUYeCKas padoTa, MOIIHOCTb, IUICYO CHJIbI, MOMEHT CHJIbI, KO3 (HIIUEHT
MOJIC3HOTO JIEUCTBUS MEXAHM3MOB, KMHETUYECKAsl W TOTEHIMAJIbHAS SHEPTHs),
Py ONMUCAaHWUU TIPABWIBHO TPAKTOBATh (PU3WYECKUM CMBICI HCIOJIb3yEeMbIX
BEeJIMYMH, WX OO0O03HAUCHUS W CIUHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTh



(GbopMyIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYNHAMU, CTPOUTH I'pa(UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBJICHHSI M MPOLECCHI, UCHOIb3Ys
npaBuia CJIOKEHUsA CW (BAOJb OJHOM mpsiMoil), 3akoH ['yka, 3akon Ilackans,
3aKOH ApXxuMena, NMpaBUJIO paBHOBeCHUsl pbryara (0JI0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOM DSHEPruu, NpHU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSCHATh (PU3UYECKHUE SIBICHHUSA, MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTYyallMii MPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa: BBIABIAThH
IPUYUHHO--CJIEJICTBEHHBIE CBSA3M, CTPOUTh OOBACHEHHME U3 1—2 JOrM4ecKux
I1aroB C ONOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX SIBJICHUN, (PU3HMUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacyéTHbIe 3afaud B 1—2 NEHCTBUS, HCTOIB3Ys 3aKOHBI U (OPMYIIBL,
CBsI3bIBaIOLME (DU3MYECKHE BEJIUYMHBI: HAa OCHOBE aHalIM3a YCJIOBUSA 3aJa4u
3aIlMChIBaTh KPATKOE YCIOBHE, MOACTABIATh (GPU3NUECKUE BEIUUMHBI B POPMYJIBI U
IPOBOAUTH pacu€rhl, HAXOAUTh CIPABOYHbIC JAHHbIE, HEOOXOAWMBIE ISt
pelieHusl 3aJa4, OLEHUBATh PEATUCTHYHOCTh TMOJYYEHHOW (Pu3nyeckon
BEJINYUHBIL;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEUINTh NPU MOMOIIU (PU3NYECKUX
METOJIOB, B ONMCAHWM HCCIEAOBAHUS BBIIEIATH IPOBEPSEMOE MPEIITOIOKEHUE
(runoTesy), paznuyarb U MHTEPHPETUPOBATH MOJYYEHHBIN pe3yJbTaT, HAXOAUTh
OLLIMOKH B XOJI€ ONBITA, JENATh BHIBOJIBI 110 €r0 PE3YJIbTATAM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SBICHUN WA (PUINYECKUX
CBOMCTB Tei: (OpPMYyJIHMPOBATh NPOBEPSEMbIE MPEAINOJIOKEHUS, COOUPaTh
YCTaHOBKY M3 MPENJIOKEHHOr0 O00OpYJOBaHMs, 3alMUChIBaTh XOJA ONbITa U
bopMyIUpOBATH BBIBOBI,

BBINIOJIHATh TNPSIMbIE M3MEPEHUsI PACCTOSHUS, BPEMEHH, MAacChl Teja, 00bEMa,
CWJIbI U TeMIIepaTyphl ¢ MCIOJIb30BAaHUEM aHAJOIOBBIX U IIU(PPOBBIX MPUOOPOB,
3aIMChIBaTh MOKa3aHUs MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOIOTHOM MOrPETHOCTH
U3MEpPECHU;

MIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKON BEIUUYHMHBI OT IPYroi
C HCIOJB30BAHMEM TMPSAMBIX H3MEPEHHM (3aBUCUMOCTH IYyTH pPaBHOMEPHO
JBHKYILIETOCS TeJla OT BPEMEHM JBHKEHHUS TE€Ja, CHJIbI TPEHUS CKOJIBXEHHUS OT
Beca Tella, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel M HE3aBUCUMOCTU CHIIBI
TPEHUs! OT IUIOLIAAX CONPUKOCHOBEHHS TE€JN, CHJIbl YIOPYTOCTH OT YUIMHEHUS
NPY>KUHBI, BBITAJKUBAIONICH CHUIIBI OT 00bEMa MOTrpYyKEHHOM YacTH Tela U OT
MJIOTHOCTH KMJIKOCTH, €€ HE3aBHUCUMOCTH OT IJIOTHOCTH Te€ja, OT TNTyOWHBI, Ha
KOTOPYIO HOTPYKEHO TEJ0, YCIOBUH IJIABaHUS TEN, YCIOBUN PAaBHOBECHS pbluara
u OJIOKOB), y4aCTBOBaTh B IJIAHUPOBAHUHU Y4YEOHOTO HCCIIEOBAHUS, COOMpATH
YCTAaHOBKY W  BBINOJHATH M3MEPEHHs, Cleays MpPeJIoKEHHOMY IUIaHY,
(UKCUpPOBATh PE3yJbTAThl MOJTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B



BUJIC TIPEIJIOKCHHBIX TaOJUI] W TPapUKOB, JENaTh BBHIBOABI IO pe3yibTaTam
UCCIIEIOBAHUS;

e TMPOBOJUTH KOCBEHHbIE M3MEPEHUSI (PU3MUECKUX BEIUYUH (IJIOTHOCTH BEIIECTBA
XKUJKOCTH W TBEPIOro Tejla, Cujia TPEHUS CKOJIbXKEHUS, aBJICHUE BO3/yXa,
BBITAJIKUBAIONIAsl CHUJIAa, JCHCTBYIOIIAasi Ha MOTPYyKEHHOE B KUIKOCTh TEJNO,
KOO PUIIMEHT  TOJIE3HOrO0  JEWCTBUSL  MPOCTBIX  MEXAHM3MOB),  ClEIys
NPEMJIOKEHHOW ~ MHCTPYKLIMM: TPU  BBIIOJHEHUM  U3MEPEeHU  coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOU BEJIMYUHBI;

e coOnrofaTh MpaBWiIa TEXHUKH Oe30mMacHOCTH Mpu padboTe ¢ JTabopaTopHBIM
000pyIOBaHUEM;

e yKa3bIBaTh MPUHIUIBI JCUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JAUHAMOMETp, COOOIIAIOIIMECs COCyabl, OapomeTp, pblyar,
ITOJBYDKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IUIOCKOCTE;

e XapaKTEPHU30BaTh MPUHIUIBI JEHCTBHUS HW3YYCHHBIX MPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB C OMOPOM Ha WX OMHCaHUs (B TOM YHUCIE: MOIIIMITHUKA, YCTPOUCTBO
BOJIOIIPOBO/Ia, THUIPABIMYECKUN TMPECC, MAHOMETP, BBICOTOMEpP, IOPIIHEBOMN
HACOC, apeoMETp), UCIOJb3ys 3HAHUS O CBOMCTBaX (U3MUECKUX SBICHUN U
HE0OX0IMMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e TMPUBOAUTH NPUMEPHI (HAXOAUTHh HMHPOPMALKIO O NPUMEpPAX) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PM3MYECKUX 3HAHUN B MOBCEIHEBHOM KU3HU JIsi OOCCIICUCHUS
0e30macHOCTH MpU OOpalleHud ¢ TpUOOpaMu M TEXHUYECKMMU YCTPOMCTBaMH,
COXpPAaHEHHS 3J0pPOBbS U COOJIOJICHUSI HOPM HKOJOTMYECKOTO TIOBEACHUS B
OKPYKaIOIIEN CpeIE;

e OCYUIIECTBIIATh OTOOP UCTOYHUKOB MHPopMaruu B HTepHETE B COOTBETCTBUU C
3aIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIONIMXCS 3HAHUKW M TYyTEM
CpPaBHEHUS PA3IMYHBIX UCTOYHUKOB BBIJCISTH MHPOPMAIIUIO, KOTOPAS SBIISAECTCS
POTUBOPEYUBOUN MM MOXKET ObITh HETOCTOBEPHOM;

e HCIOJIb30BaTh TPU BBINOJHEHUU YYEOHBIX 3aJlaHUl  HAy4YHO--TIOMYJISPHYIO
IUTEPaTypy (U3HUECKOTO COJACpNKaHUs, CIPABOYHBIC MATEPHUAIIbI, PECYPChI CETH
WNuTtepHer, BinazeTh mNpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

e cCO37aBaTh COOCTBEHHBIE KPATKHWE MUCHMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE
2-3 WCTOYHWUKOB HWH(pOpManuyu (HU3UIECKOTO COICpPKaHUS, B TOM YHUCIC
nyOJMUYHO JIe7IaTh KPaTKUE COOOIIECHUSI O PE3yJIbTaTax MPOCKTOB WM YYEOHBIX
WCCIIEIOBAHUM, MPU 3TOM TPAMOTHO HWCIOJIB30BAaTh W3YYEHHBIM IOHATUHHBIN
amnrmapar Kypca (pU3MKHu, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIIUECH;

e TMPU BBIMNOJHEHUH YYEOHBIX TMPOEKTOB U HCCICIOBAHUN  paclpenesiiaTh
00sI3aHHOCTH B I'PYIINE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1auaMH, CJICIUThH 3a
BBLIIIOJIHEHUEM IIaHA OEHMCTBHUM, aJeKBAaTHO OLEHMBATh COOCTBEHHLIN BKJIal B
JEATEeNIbHOCTh TPYMNIbl, BbICTpAaMBaTh KOMMYHHUKAaTHBHOE B3aWMO/ICCTBHUE,
YUYUTBIBAS MHEHUE OKPYKAIOIIHX.

K koniy oOyuenuss B 8 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YypOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



MCITOJIB30BAaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE AaTOMOB
U MOJIEKYJ, arperaTHble COCTOSIHMS BEIlEeCTBa, KPUCTAUIMYECKHe U amopdHbIe
T€Jla, HACBIIICHHBI W HEHACBIIICHHBIA IMap, BJIAXXHOCTHh BO3yXa, TEMIEpaTypa,
BHYTPEHHsISI DHEPIus, TEIUIOBOM JBUTATElb, JJIEMEHTAPHBIA JJIEKTPUYECKUN
3apsAl, DJIEKTPUYECKOE I10JIe, NPOBOJHUKH M JUANIEKTPUKH, MOCTOSHHBIN
ANEKTPUUYECKUI TOK, MATHUTHOE TOJIE;

pasnuyaTh SABJICHUS (TEIUIOBOE pAaCUIMPEHHE U CKaTue, TeIUIonepeiaya, TEerIoBoe
paBHOBECHE, CMAauMBaHHUE, KAMWUISPHBIC SIBICHUS, HCIAPEHUE, KOHJIEHCAlWs,
IUIaBJICHUE, KpUCTauIM3alusl (OTBEpAEBAaHUE), KWIIEHHE, TeIlonepenaya
(TeTI0MpPOBOHOCTS, KOHBEKIIHNS, U3JIyYEHUE), AIEKTPU3ALUS Tell,
B3aMMO/JICHCTBUE 3aPS/IOB, IEUCTBUA JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHICTBUE MAarHUTOB, IEMCTBUE MATHUTHOTO IOJISI HA IPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAs MHIYKLUHUS) 1O ONUCAHUIO MX XapaKTEpHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaTh NPOSIBICHUE HM3YYEHHBIX (U3UYECKUX SIBJICHUM B OKpYKAIOIIEM
MHUpE, B TOM 4HCIIe (PU3NYECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
Y KallWJUIIPHBIE SBJICHUS B IPUPOJAE, KPUCTAIUIBI B IPUPOJE, n3irydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHUE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, HHEsl, CHETa,
AIEKTPUYECKUE SBJIEHUS B aTMocdepe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMJyH, Apei( MOI0COB, POJIb MATHUTHOTO MOJIS IS )KU3HU Ha
3emile, NOJIAPHOE CHSIHUE, INPU 3TOM IEPEBOJUTH IPAKTHUECKYIO 3aJady B
y4eOHY10, BBIACIATh CYIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3NUECKUX SIBIICHU;
ONKCHIBATh H3YYEHHBIE CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3YS
(du3nueckue BEIMYMHBI (TeMIEpaTrypa, BHYTPEHHSS SHEPrusi, KOJIUYECTBO
TEIUIOTHI, YJE€JIbHAs TEIUIOEMKOCTh BELIECTBA, yJEJIbHAs TEIUIOTA IUIABJICHUSA,
ylIenabHas TerioTa MapooOpa3oBaHUs, yAeNbHAs TEIUIOTa CTrOpaHus TOIUIMBA,
KO3 (PUIIMEHT MOJE3HOro JEHCTBUA TEIJIOBOM MAIllMHBI, OTHOCUTEJIbHAs
BJIQXHOCTh BO3[lyXa, DJEKTPUUYECKUA 3aps], Cuila TOKa, DSJIEKTPUUYECKOE
HaIpsHDKEHUE, CONTPOTUBIICHUE NTPOBOJIHUKA, YAECIBHOE CONPOTUBIICHUE BEILECTBA,
paboTa M MOLIHOCTh JJIGKTPUYECKOTO TOKAa), NpPU ONHCAHUU MPABUIBHO
TPAKTOBAaTh (PU3WYECKUII CMBICT HCHOJB3YEMBIX BEJIUYMH, OOO3HAYEHUS U
CAVHUIBI (PU3UYECKUX BEJIMYMH, HAXOAUTHh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(U3MYECKYI0 BEIMYHMHY C JPYTMMH BEJIIMYMHAMHU, CTPOUTH IpaUKy N3yYEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOLECCHI, UCIOIB3YS
OCHOBHbBIE€  TIOJIOKE€HUS  MOJIEKYJISIPHO--KUHETUYECKOM  TEOpUU  CTPOCHUS
BEILECTBA, MPUHIMI CYNEPHNO3ULIUUA MOoJe (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxXpaHeHus 3apsiia, 3akoH Oma JJig yyacTka 1ienu, 3akoH Jxoyns—Jlenua, 3akoH
COXpaHEHHUsl PHEPIHH, NPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YKCIIE U B KOHTEKCTE
CUTYalHH MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBJISITh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BICHEHUE U3 1—2 JOTrMUECKHUX IIaroB



c omopoil Ha 1-2 W3y4YEHHBIX CBOMCTBA (IU3UUYECKUX SBICHHUN, (DU3HUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematy pacuéTHble 3aaud B 2—3 NEHUCTBUSA, UCHOJb3Ysl 3aKOHBI U (OPMYJIBL,
CBsI3bIBaIOIME (DU3MYECKUE BEIUYMHBI: Ha OCHOBE aHallM3a YCIOBUS 3a/ayd
3aMKMCBIBATh KPATKOE YCJIOBHUE, BBISBIATH HEJOCTATOK JAHHBIX I PEUICHUS
3aJauM, BBIOMpaTh 3aKOHbI U (OPMyJibl, HEOOXOOuUMbIE s €€ pelleHus,
IPOBOAUTDH PAacU€Thl U CPAaBHUBATH MTOJIyUEHHOE 3HAaUEHHE (PU3NUECKON BETMUMHBI
C U3BECTHBIMU JaHHBIMH;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU MOMOIIU (PU3MUECKHX
METO/IOB, HCIIOJIb3ysl OINKCAaHHWE HCCIEJAOBAHMS, BBIICHATh MPOBEPSEMOE
IPEIO0JIOKEHNE, OLICHUBATh NIPaBUIIBHOCTD MOPsI/IKa IPOBEICHUS CCIIEI0BaHu,
JIeJ1aTh BBIBOJIbI;

IPOBOJUTH OMBITHI MO HAOIONEHUIO (U3MUECKUX SIBICHUNW WIH (PU3HUECKUX
CBOMCTB Tes (KamWUISIpHBIE SIBJICHUS, 3aBHCHUMOCTb JABJIEHUS BO3[yXa OT €ro
o0bEMa, TeMIepaTypbl, CKOPOCTHU IIpOLEcca OCThIBAaHMS M HArpeBaHUs MpH
U3IYyYEeHUH OT IBETa H3Iydaromied (IOTJIOoLIAoueii) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUSI BOJBI OT TEMIIEPATypbl XUAKOCTH M IUIOMAAU €€ IOBEPXHOCTH,
AIEKTPU3aLMUs TNl U B3aUMOJECUCTBUE AIEKTPUUECKHUX 3apsiIOB, B3aUMOJCHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIM3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB,
JNEUCTBHSL MarHUTHOT'O TOJISI HA POBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBA 3JIEKTPOABUIATENS OCTOSTHHOTO TOKa): (POPMYJIMPOBATH MPOBEPSEMBIE
MPEANOJIOKEHN, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pyAoBaHUS,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh NPSIMbIE M3MEPEHUS TEMIEPAaTypbl, OTHOCUTEIBHOW BIIAKHOCTHU
BO3/lyXa, CHJIbl TOKA, HAIPSHDKEHUS C HCIIOJIb30BAHUEM AHAJIOTOBBIX NMPUOOPOB U
JATYUKOB (PU3UUYECKUX BEJIMYMH, CPAaBHUBATH PE3YyJbTaThl U3MEPEHUN C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

MIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUUYHMHBI OT IPYroi
C HCIIOJIb30BAaHWEM IPSAMBIX HW3MEPEHHUH (3aBUCHMOCTb  COIIPOTHBIICHHUS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJA IONEPEYHOI0 CEYEHUS W YIEIBHOIO
CONPOTHUBJIEHHUS BEIIECTBA NMPOBOJHMKA, CHJIBI TOKA, UAYIIErO Yepe3 MPOBOJHUK,
OT HaNpsHKEHUsT Ha TMPOBOJHUKE, HCCIECJOBAHUE IOCIEIOBATEIBHOTO H
napajyieIbHOTO COEIMHEHUA TMPOBOJAHMKOB): IUJIAHUPOBATH  HCCIIEIOBAaHUE,
coOMpaTh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIENys MPEUI0KEHHOMY IUIaHy,
(bUKCUpPOBATH pe3yabTaThl OJYYSHHON 3aBUCUMOCTH B BUJIE TAOIHI] U TPpaUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

IPOBOJUTH  KOCBEHHbIE  M3MepeHus  (U3MYECKUMX  BeJIUYuMH  (yIenbHas
TEMJIOEMKOCTh BEILIECTBA, COMPOTUBICHHE MNPOBOAHMKA, pabOTa M MOIIHOCTH
AJIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUS, COOMPATh SKCIIEPUMEHTATIBHYIO
YCTaHOBKY, CJIEysl NPEMJIOKEHHOW WHCTPYKUMU, W BBIYUCISATH 3HAYEHUE
BEJINYUHBL;

coOJI0aTh MpaBuja TEXHUKUM O€30IacHOCTH Mpu padore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;



XapaKTEPU30BaTh MPUHIIUAIBI JEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPOI Ha MX OMUCAaHUS (B TOM UHCIIC: CUCTEMa OTOILICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEpMETP, BOJIBTMETP, CUETUMK DJICKTPUUECKON
DHEPTUHU, IJIEKTPOOCBETUTEIBHBIE MPUOOPHI, HArpeBATEIbHBIE SIEKTPOTPUOOPHI
(TmpuMepsI), FIACKTPUUECKUE TPEAOXPAHUTEIH, FIEKTPOMATHUT, JJIEKTPOABUTATETh
MOCTOSTHHOT'O TOKA), WCIIOJb3Yys 3HAHUS O CBOMCTBaxX (DM3WYECKUX SIBICHUH U
HE0OXOIMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHbBIE TPUOOPHI 110
CXeMaM M CXEMAaTU4YHbIM pPHUCYHKaM (XKHUJIKOCTHBIA TEPMOMETpP, TEPMOC,
MICUXPOMETpP, TUTPOMETp, JBUTaTEb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbI JJICKTPUYECKHUX IIeTed C IOcCaeA0BaTeIbHBIM U
napajuieIbHbIM COCJMHEHHUEM DJJIEMEHTOB, pasjinyas YCJIOBHBIC O0O3HAUYCHHS
AJIIEMEHTOB JJIEKTPUYECKUX LENEH;

MPUBOJUTh TpPUMEPHl (HAXOAUTh WH(OpPMAIMI0O O TpPHUMEpPax) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUN B MOBCEIHEBHOM KU3HM ISl OOeCreYeHUs
0e30macHOCTH MpU OOpalleHud ¢ TpUOOpaMu W TEXHUYECKMMU YCTPOMCTBaMH,
COXpaHEHUSI 3/I0POBbsi U COOJIIOJICHUS HOPM OKOJOTHYECKOTO TIOBEJCHUS B
OKPYKaIOIIEN CpPeJIE;

OCYIIECTBIJISITh MOUCK MH(popManuu (Hu3nyeckoro cojepxkanus B MHTepHere, Ha
OCHOBE MMEIOIINXCA 3HAHUN U MYTEM CPAaBHEHUS JOIMOJIHUTEIbHBIX MCTOYHUKOB
BBIJICTISATh MH(POPMAIUIO0, KOTOpas SIBISETCS MPOTUBOPEYHMBOM MM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJB30BaTh MPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAyYHO--TIOMYJISIPHYIO
auTepaTypy (U3UYECKOro COJAECPKaHUs, CIPABOYHBIC MaTepUalibl, PECYpChl CETH
WNHutepHer, BimageTh npuéMaMu KOHCIEKTHPOBAHHUS TEKCTa, IMPeoOpa3OBaHMS
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

Co3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE U KpPAaTKUE YCTHBIE COOOIIEHUs, 0000IIas
WH(POpMAIIMIO U3 HECKOJIBKUX HCTOYHHKOB (DU3WYECKOTO COJEpKaHUsi, B TOM
qucie MyOJUYHO TPEACTABIISATh Pe3yJbTaThl MPOSKTHOW MM MCCIICIOBATEIIbCKOM
JEeSITEILHOCTH, MPU 3TOM TPAMOTHO HCIIOJb30BaTh HW3YyUYECHHBIH TOHSITHHHBINA
amnmapar Kypca (u31UKHU, COIPOBOXK/ATh BRICTYIICHHE MPE3SHTAIINCH;

MIPU BBITIOJIHEHUU YYE€OHBIX MPOEKTOB U HCCIEIOBAHUM (PU3HUECKUX IMPOILIECCOB
pacrpeniensiTh 00sS3aHHOCTH B TpyNIe B COOTBETCTBUM C TMOCTaBJIECHHBIMU
3a7a4yaMM, CJCIUTh 3a BBITIOJHEHUEM IIJIaHA JEUCTBUM M KOPPEKTUPOBATh €ro,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIaJ B ACATEILHOCTD IPYIINbBI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJICHCTBUE, TIPOSIBIIsAE TOTOBHOCTh  pa3pemiaTh
KOH(DJIUKTBHI.

K koHmy oOyueHus B 9 kJacce TpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHS: CHCTEMA OTCUETa, MaTepuajbHas TOYKA, TPAaEKTOpUs,
OTHOCUTEIBHOCTh ~ MEXAHMYECKOTo  JBIKEeHMs, jaeopmauus  (ympyras,
IJlacTUYecKasi), TPEHUEe, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
NEePerpy3kH, LEHTP TSHKECTH, aOCOTIOTHO TBEPIOE TEJIO, LEHTP TAKECTH TBEPIOTO



TeNa, paBHOBECHE, MEXaHMYECKHE KOJeOaHusT W BOJIHBI, 3BYK, HMHPPa3BYK U
yJIBTPa3BYyK, 3JEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPBl UCIYCKaHMsI U MOTJIOLIEHUs, anb(a-,
0eTa- U raMMa-u3ay4eHuUs, U30TOMbI, IAEPHAS] SJHEPreTHKA;

pasnuyarh sBJIEHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIIMHEMHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MpPSMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE MAJEHHE Tell,
PaBHOMEpPHOE [IBJKEHUE IO OKPY>KHOCTH, B3aUMOJCHCTBHE TeEJ, PEAKTHUBHOE
JNBUKEHUE, KOJeOaTellbHOE JBIKEHHE (3aTyXalollue W BBIHYXICHHBIC
KoJsieOaHus1), PE30HAHC, BOJIHOBOE JBUYKEHHE, OTPAKEHHUE 3BYKA, NMPSIMOJIMHENHOE
pacrnpocTpaHeHHe, OTpPaKCHHE U IIPEIIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaXEHHUE CBETa, pa3JoXKeHHe OeIoro cBeTa B CHEKTP U CIOXKEHHUE
CHEKTPAJIBHBIX IBETOB, MAMCIIEPCUSl CBETa, ECTECTBEHHAsl pPaJUOAKTHUBHOCTD,
BO3HMKHOBEHUE JIMHEHYATOro CHEKTpa M3JIy4EHHs])) IO OMNHCAHHIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JIaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaTh MHPOSIBICHUE M3YUYEHHBIX (U3UYECKUX SIBJICHUM B OKpYKAIOIIEM
mupe (B TOM uucie (U3MUECKUE SIBJICHHUS B IPHUPOJE: NPUIMBBI U OTJIMBBI,
nBkeHne IutaHeT COJHEYHOM CHUCTEMBI, PEAaKTUBHOE JBUIKEHUE SKHBBIX
OpraHU3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, [IBETa T€Jl, ONTHYECKUE SABJICHUS B IPUPOJIE, ONOIOTMUECKOE
NEHCTBUE BHUJIUMOIO, YJIbTPA(QHUOJIETOBOIO M PEHTTEHOBCKOTO MH3IIyYEHUH,
€CTECTBEHHBII PaJAMOAKTUBHBI (OH, KOCMUYECKHE JIy4H, pPaJHOAKTHBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAJIOB, JEUCTBHE PAJUOAKTUBHBIX HW3IyYEHHH Ha
OpraHu3M YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 33/layy B YUEOHYIO,
BBIJIEJISITH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHU;
ONKCHIBaTh H3YUYCHHBIE CBOMCTBA Tel W (PU3NYECKUE SIBICHHUS, HCHOJIb3Ys
¢u3nueckue BeIWYMHBI (CpeaHsis M MIHOBEHHass CKOpPOCTh Tela IpH
HEPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, IEPEMEIICHHE, TyTh, YII0Basi CKOPOCTh,
CHJIa TPEHMs, CUJia YIIPYrOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOJHOTO IMaJieHus,
BEC Teja, UMITYJbC Tella, UMITYJIbC CUJIbl, MEXaHH4YecKas padoTa U MOUIHOCTH,
NOTEHIMAJIbHASL JHEPIrWs Teja, IOAHATOrO HAJX TOBEPXHOCTBIO  3€MJIH,
NOTEHIMAIbHASL SHEPrus CKaToW MNPYKUHbI, KUHETUYECKAs HSHEPrus, MOJHas
MEXaHU4eCcKasl SHEprusi, epUol U 4acToTa KoueOaHui, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, IOKA3aTENb MPEJOMIICHHS CPEJbl), MPU
ONKCAaHUU MPaBUIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICI HCIOIb3YyEMbIX BEIMYMH,
00O3HAaYeHUsT M eAUHUIB (U3UYECKUX BEIUYMH, HAXOIUTh (QOpPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMU BEJIUYMHAMU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOLECCHI, UCIOIB3YS
3aKOH COXPaHEHHs SHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHHsS, PUHLUI
CYNEpIO3ULIMA CUJI, TPUHLMI OTHOCUTENbHOCTH ['anmuiesi, 3akoHbl HblOoTOHA,
3aKOH COXPaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U MIPEJIOMIIEHUS] CBETA, 3aKOHbI
COXPaHEHUS 3apsA0BOIO WU MACCOBOI'O YHCEN MPH SAEPHBIX PEAKUUAX, IPH ITOM



JaBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3aMKCHIBATh €r0 MaTEMaTUYECKOE
BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE TMPOILIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTyalluid TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbISIBIATh MPUUYUHHO--
CJIC/ICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX IIAaroB ¢ OMOPOH
Ha 2-3 M3Y4YEHHBIX CBOWCTBA (PM3MUECKUX SBICHUM, (QU3MUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEH;

pemaTh pacdy€THbIC 3a7ayd (OMUpAIOIIMEcss Ha CUCTEMY M3 2—3 ypaBHEHHIN),
UCIIOJIB3YsI 3aKOHBI W (HOPMYJIBI, CBSI3bIBAOMNC (HU3UYECKHUE BEIMYHMHBI Ha
OCHOBE aHaJl3a YCJIOBUSA 33Ja4d 3alUChIBaTh KPATKOE YCIOBHE, BBISBISATH
HEJIOCTAIONINE WM H30BITOYHBIC JaHHBIC, BHIOMpPATh 3aKOHBI U (POPMYIIHI,
HEO0OXOAUMBIE ISl PEIICHUs, TPOBOJIUTh PACUYEThl U OI[EHUBATH PEATMCTUYHOCTh
MIOJIYYCHHOTO 3HAYCHUS (PU3UIECKON BEIIMUNHBI,

pacmo3HaBaTh NPOOIEMBI, KOTOPHIE MOKHO PEIINTh TMPU MOMOITH (PU3NIECKUX
METOJOB, UCIOJb3ysSd OIHUCAHUE UCCIEHOBAHUS, BBIICIATh MPOBEPSIEMOE
MPEANOJIOAKEHNUE, OLIEHUBATh MPABUIIBHOCTh MOPSIAKA MTPOBEACHUS UCCIIEIOBAHMS,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OIBITOB;
MPOBOAUTEL OMBITHl MO HAOIIONCHUIO (DU3UYECKUX SBICHUM WIH (PU3HMUYECKUX
CBOMCTB Tes (M3yyeHue BTOpOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUS! YHEPTUH,
3aBUCUMOCTh TIEpHOJia KOJeOaHW MPYKUHHOTO MasTHHUKA OT Macchl rpy3a
KECTKOCTU TPYKUHBI W HE3aBUCHUMOCTh OT aMIUIUTYAbl MalbIX KoOJIeOaHUH,
NPSIMOJIMHEMHOE PaclpOCTPaHEHUE CBETa, PA3J0XKEHUE OENoro CBeTa B CHEKTP,
U3Y4YEHUE CBOMCTB M300pa)KE€HUS B IJIOCKOM 3€pKalie M CBOMCTB HM300pa)KeHUs
npeaMera B coOuparoileid JuH3e, HAOMIOJACHUE CIUIONIHBIX M JIMHEHYaThIX
CIEKTPOB M3JIYUYCHUs): CAMOCTOATEIBHO COOMpPATh YCTAHOBKY M3 H30BITOYHOTO
HaOopa o0OOpyJOBaHUS, OIKCHIBATH XOJ OIbITA U €ro  Pe3yJbTaThl,
bopMyIUpOBATH BBIBOBI,

MPOBOAUTH MPU HEOOXOJUMOCTU CEPHUIO MIPSMBIX U3MEPEHUMN, ONpEIeNisis CpeaHee
3HauCHUE M3MepsieMoil BenuynHbl (POKyCHOE paccTosiHUE coOMparoIiel JIMH3bI),
000CHOBBIBaTh BBIOOP cr0c00a u3MepeHus (M3MEepUTEIHLHOTO MPUbopa);
MPOBOJUTh  HCCIEJOBAaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYUH  C
WCIIOJB30BAaHUEM TMPSIMBIX HM3MEPEHHUM (3aBUCUMOCTh MYTH OT BPEMEHU TIpHU
PAaBHOYCKOPEHHOM [IBDKCHUM O€3 HayalbHOM CKOpPOCTH, IMepuojia KojeOaHui
MaTeMaTUYECKOr0 MasiTHUKA OT JJIMHbl HUTH, 3aBUCUMOCTH yTJia OTPaKEHUS
CBETa OT yIJla MaJCHUs] M YIJia MPEOMIICHHUs] OT yrila TMajeHus1): TIaHUpOBAThH
UCCJIEIOBAHNE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJIy4YeHHOW 3aBUCUMOCTH (PU3MYECKHUX BEJIMYMH B BUAEC TAOIMUI] U TpadUKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIE0BAHNUS;

MPOBOJIUTH KOCBEHHBIC M3MEPEHUS (DU3UUECKUX BEIUYHMH (CPEIHSIT CKOPOCTh U
YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOJIHOTO
najeHusi, JKECTKOCTh  MPYXUHBI, KOIDUIIMEHT TPEHUS  CKOJIBKCHUS,
MexaHudeckas paboTa M MOIIHOCTb, YacToTa MW MEpUoJ  KoJieOaHui
MaTEMaTUYeCKOTO0 U TMPYKUHHOTO MASTHHKOB, ONTHYECKas CHJIa COOMpAFOIICH



JWH3bl,  PAaJUOAKTHBHBIA  (OH):  IUIAHUPOBATH  M3MEPEHHUs, COOHMpaTh
DKCIICPUMEHTAJIbHYK0  YCTAHOBKY M BBIINOJHATH ~ M3MEPEHUs,  Clenys
IIPEIIOKEHHONM MHCTPYKLIMH, BBIYHUCIATH 3HAYCHUE BEIMYMHBI M AHAJIU3UPOBATh
MOJIyYEHHBIE PE3YJIBTATHI C YUYETOM 33JaHHOM MOrPEIIHOCTH U3MEPEHUM;
coOMoIaTh MpaBWiIa TEXHUKH O€30macHOCTH mpu paboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKU U3YUYEHHBIX (PU3UUECKUX MOJIETIEN: MaTepraibHas
TOYKa, aOCOJIFOTHO TBEPIOE TEJIO0, TOYCUHBIN UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A,
IUIaHETapHAasi MOJENb aTOMa, HYKJIOHHAS! MOJIETb aTOMHOTIO $J1pa;
XapaKTepU30BaTh MPUHIIMIIBI JACHCTBUS H3YyYEHHBIX MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOM Ha WX OMUCaHUs (B TOM 4YHCIE: CHOUAOMETP, JATYUKU
IIOJIOXKEHUS, PACCTOSHHUS M YCKOPEHHs, paKeTa, 3XOJIOT, OYKH, IEPUCKOII,
doroanmapar, ONTHYECKHE CBETOBOBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Buibcona), wucCHonb3ys 3HaHUS O CBOMCTBAaxX (DU3MYECKUX SBICHUU U
HeoO0XoauMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMBl M CXEMAaTU4YHbIE PHUCYHKM M3YYECHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIeHNH y4eOHO--TIPAKTHUECKUX 3a]ad, ONTHYECKHE CXEMBbl JJI1 MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

OPUBOJUTH NpPUMEPhl (HAXOAUTh HMH(OpPMALMIO O MIpUMEpax) MPAKTHUYECKOIO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEJHEBHOM KHU3HU IJIs1 O0OecreueHus
0e30MacHOCTH MpU OOpallleHHH ¢ TpHOOpaMu M TEXHUYECKMMHU YCTPOMCTBaMH,
COXpaHEHUs! 3/10pOBbsi M COOJIIOJIEHUS HOPM SKOJOTMYECKOTO ITOBEJACHUS B
OKPYKaIOIIEN CpPeJIE;

OCYILECTBIATh MOUCK HMH(OpManmu ¢(usnueckoro cojepkanuss B HHTepHere,
CaMOCTOSITENILHO (POPMYIHPYSI MOUCKOBBIM 3alpoC, HAXOAUTh IyTH OIpeIeTICHHUS
JIOCTOBEPHOCTH TOJY4YCHHOW HH(pOpMAIlMd Ha OCHOBE HMEIONIUXCS 3HAHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIONIb30BaTh IMPHU BBIMOJIHEHWH YYE€OHBIX 3a/laHuil  HayYHO--TIOMYJISIPHYIO
JAUTEepaTypy (U3UUYECKOTO COJEPKaHHUs, CIIPAaBOUYHbIE MaTepUalbl, PECYPChl CETH
WuTepHer, BnaseTh npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MNpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHBbIE€ MHCbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIbKUX UCTOYHUKOB (PU3UUYECKOTO COJEpPKAHUS, MyOJIUIHO
IPEACTABIATh PE3YyJbTaThl MPOEKTHOM WM HMCCIEA0BATEIBCKON JESITEIBHOCTH,
IIPY OTOM I'PAMOTHO UCIIOJIb30BATh U3YyUYEHHBIN ITIOHATUWHBIN anmapaTr u3y4aemMoro
paznena (U3MKKM W COMPOBOXKIATh BBICTYIUICHHE TMPE3CHTALMEH ¢ Yy4ETOM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuecTBo yacoB DJIeKTPOHHbBIE
Ne (uudpossbie)
HaumeHnoBaHue pa3aesioB U TeM MPOrpaMMbl Konrpouabusie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. ®u3uka u eé poJib B MO3HAHUHN OKPY:KAKIIEro MUpa
bubmuoreka [JOK
1.1 0} - 2
vSHKa T Hayia 6 HpHpoae https://m.eds00.ru/7f416194
bubmuoreka [JOK
1.2 0} 2 1
VISHTICCICHE DA https://m.eds00.ru/7f416194
. bubmmoreka [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO]I TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BellleCTBA
bu6mmorexa [IOK
21 Crpoenne pemectsa 1 https://m.edsoo.ru/7f416194
2.2 JIBrm>xeHnEe U B3aUMOJICHCTBUE YaCTHI] BEIISCTBA 2 1 bubmorera [JOK
' a H Bett https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 httos://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHMe M B3auUMo/ielicTBHE TeJl
bubmuorexa [JOK
A M
3 CXAHHHICCROE ABHACTHHC 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 4 4 1
HEPHIA, MAcea, IIOTHOCTE https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.3 Cuina. B 14 1 2
A BIbL Crt https://m.edso0.ru/7f416194



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

Hroro mo pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B
41 Hasnenue. Ilepenaya naBnenusi TBEPAbIMU TEJIAMH, 3 bubmuorexka [JOK
' KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
42 Jlannerie XuAKocTA > https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4.3 ATMOCHEPHO® 1aBIICHHC 0 https://m.edso00.ru/7f416194
4.4 JleicTBUE )KUAKOCTH U T'a3a Ha MOTPYyKEHHOE B HUX TEJIO 7 3 bubmorexa HOK
' A Py https://m.edso00.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bubmuorexka [JOK
| P 1
> aboTa 1 MOWHOCTS 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTEIE MEXaHHSMEL > https://m.eds00.ru/7f416194
bu6mmorexa [IOK
53 Mexarieckas sHeprus 4 1 https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PeszepBHoe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe IBJICHUS
. bubmmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXARITICCKHC ROACOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHUTHOE TOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuoreka [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3zgea S. KBanToBbIe sIBJIeHUA
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos I DJIeKTPOHHbIE
ara

Ne uudgposbie

Tema ypoka Konrpoabnubie IIpakTHyeckue  H3y4e
n/n Bceero o0pa3oBaTe/ibHbIE

padoThI padoThI HUA
pecypcsbl

®dusuka — Hayka o npupoe. SBieHus npupoasbl 1

duznyeckue siBICHUS

3 Ou3nyeckue BEINYNHBI U X U3MEPECHHE
VYpok-uccnenosanue "M3mepeHue reMieparypsl Ipu

4 ITOMOIIX KUJKOCTHOTO TEPMOMETpA U JaTUnKa 1 1
TeMmneparypbl”

5 MeTtoasl HayuyHOTO Mo3HaHuA. Onucanue pU3nIecKux 1 bubnnoreka [JOK
SIBJIEHHU C IIOMOIILIO MOJEIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka rumnore3sl: JaaTbHOCTh

6 IOJIETA IIAPHKA, ITYILIEHHOTO TOPU30HTAIBHO, TEM 1 1
Ooublire, yeM OoJblIe BHICOTA ITycKa"

7 Crpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE 1 bubnuoteka [JOK
JTMCKPETHOE CTPOCHUE BEIIIECTBA https://m.edsoo.ru/ff09fe0a

bu6nmoreka [JOK

8 JIBv>KeHUEe YacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OMnbITH 10 HAOIIOICHUIO 1 1
TETJIOBOTO PACIIUPEHUS Ta30B)»

10 ArperatHble COCTOSIHHS BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

bu6mmorexa [IOK
11 O600mmenue mo pazaeny «llepBoHadaibHBIC CBEICHUSI O 1
https://m.edsoo.ru/ff0a0378
CTPOEHHUHU BEIIECTBA»

12 Mexannueckoe aBuxeHue. PaBHomepHoe u 1 bubnmoreka [JOK

HEPaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
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bu6mmoreka [IOK

13 CKopoCT®. EAMHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHM IBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bubmumorexa [IOK
15 Nueprusa. Macca — Mepa HHEPTHOCTH T https://m.e dsogru /£020¢10
16 [TnotHOCTH BemecTBa. Pacuer Macchl M 00beMa Tela 1mo bubmuoreka [JOK
€ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopras padota «OnpeeneHne IIOTHOCTH
TBEPIOTO TEJIA»
18 Pemrenne 3agaud mo teme "IlimoTHOCTE BenrecTna" Bubmorexa ITOK
https://m.edsoo.ru/ff0al23c
19 Cuna kak XxapakTepucTuka B3aumojieicTBus Ten. Cuna
yrnpyrocti. 3akoH ['yka
Jlaboparopras padota «/3ydeHne 3aBHCUMOCTH
20 pacTsbxeHus (nedopMalvn) Npy>KUHbI OT TPUITI0KEHHON
CHITBI)
21 [[“IBnenue TsroTenus. Cuia TSXKeCTH
99 CBs13p MEXly CHJION TSDKECTH U Maccol Tena. Bec Tena. bubnuoreka [IOK
Pemenue 3ampau no reme "Cuna tsxectu” https://m.edsoo.ru/ff0al778
93 Cuia TshKeCTH Ha Apyrux miaHeTax. Ousndeckue bubnuotexa [JOK
XapaKTEPUCTUKHU IIJIAHET https://m.edsoo.ru/ff0al502
bubnnorexka [HOK
24 Hsmepettite cit. JluamomeTp https://m.edsogru/ff0a18cc
bubnnoreka [JOK
25 Bec rena. Hepecomocts https://m.edsogru/ff0a1778
26 CroxeHne IByX CHJI, HAIPABJICHHBIX MO OJHON bubnmuorexa [JOK
psAMOM. PaBHOJENCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau mo reme "PaBHonelicTByromas cui'”
28 Cuna Tpenus u e€ BuAbl. TpeHue B IpUPOJE U TEXHUKE bubnmoreka [JOK
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https://m.edsoo.ru/ff0alb9c

JlabopartopHnast pabota «/3yueHne 3aBUCUMOCTH CHIIBI

bu6mmoreka [IOK

29 TPEHUSI CKOJIBKEHUSI OT CUJIBI I[aB?CHI/ISI U XapakTepa https://m.edsoo.ru/ff0alccs
COMPUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemenue 3agad Ha onpeneneHre paBHOACHCTBYIOIIEH
CHJIBI
Pemenwue 3anau mo Temam: «Bec Tenay, «'padudeckoe
31 n3o0paxenue cuny, «Cuibly, «PaBHOACHCTBYIOMIAS BH6J_IHOTeKa HOK
. https://m.edsoo.ru/ff0alde0
KonTponbHas padota mo Temam: «MexXaHHn4ecKoe
32 JIBHOKCHHEY, «Macca, IIJIOTHOCThY», «Bec Tenay,
«['paduueckoe nzodpakenue cuim», «CHIIbD
33 JaBnenue. CriocoObl yMEHbIIICHUS U YBETHUCHUS bubnunoreka [JOK
JTaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasa. 3aBUCUMOCTb JIaBJICHUS raza OT bubnuorexa [JOK
00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Tepenava naBneHus TBEPABIMH TE€JIAMHU, KUIKOCTIMU U bu6nmoreka [JOK
razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B KUAKOCTHU U ras3e, BBI3BAHHOE JCHCTBUEM bubnmnorexa [JOK
CHUJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau no reme «JlaBneHue B KUIAKOCTH U rase. bubnuotexa [JOK
3akoH [lackans» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmaiompecs cocyn! https://m.edsogru/ff0a2970
39 I'mnpaBnuueckuii npecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiIHeBON )KUIKOCTHBIN HACOC
N bubnmuorexa [JOK
41 AtMocdepa 3emit ¥ IPUIUHBI €€ CYIIeCTBOBAHUS httos://m.e dsogru /ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne bubnuorexa [JOK
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https://m.edsoo.ru/ff0a2b5a

43 N3mepenne armocdeproro napnenus. OnbIT bubnnoreka [HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JaBJICHUSI OT BBICOTHI HaJl bubnmoreka [JOK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoua. ATmocdepHoe gaBieHHE Ha bubmumoreka [IOK
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme " AtmocdepHoe naBieHue"
JlelicTBue ®UIKOCTH U T'a3a HA MOTPYKEHHOE B HUX bubnuorexa [JOK
47
Teso. ApXxuMeioBa cuiia https://m.edsoo.ru/ff0a3276
Jlaboparopras padota «OnpeeneHne BEITATKUBAOIICH
48 CHWJIBI, ICHCTBYIOIICH Ha TEJO, MOTPYKEHHOE B bubmmorexa [JOK
’ yro » HOTpYX https://m.edsoo.ru/ff0a33fc
KHUJKOCTB)»
Jlaboparopnas pabota no Teme «MccrnenoBanue
49 3aBHCHMOCTH Beca Teja B BOJIE OT 00BhEMa bubmmorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHJIKOCTh YaCTH TEIIa»
bu6nmoreka [JOK
50 [1naBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabota "KoHcTpynpoBaHue apeoMeTpa
51 WJIM KOHCTPYUPOBAHUE JIOJKU U ONIPENETICHUE €€
rpy30n0bEMHOCTH"
Pemenwue 3anay mo Temam: «IlnaBanue cymos.
52 BoznyxomnnaBanuey, «J/laBnenue TBEpAbIX Tel bubmmorexa [OK
yx . ’ p ’ https://m.edsoo.ru/ff0a3654
KHUJIKOCTEH U Ta30B»
53 KonTponbhas pabota no Teme «/laBneHue TBepIbIx Tell,
JKUJIKOCTEH U Ta30By
bu6mmorexa [IOK
54 Mexanunyeckas padbora
P https://m.edsoo.ru/ff0a3f82
bubnnorexka [HOK
55 MomHocTts. EnuHunel MolHOCTH 1

https://m.edsoo.ru/ff0a3f82
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VYpoxk-uccienopanue "Pacuér MOIIHOCTH, pa3BUBAEMOM

56 .« " 1 1
MpU NOIBEME T10 JIECTHHULIE
57 [Ipocteie Mexann3mbl. Poruar. PaBHOBecue cuil Ha 1
pblyare
58 Peruaru B Texuuke, ObITY U nipupoje. Jlaboparopuas 1 05 bubnnoreka [HOK
pabota «VccemoBaHue yCIOBUN PaBHOBECHS phlyaray https://m.edsoo.ru/ff0a478e
Pemenue 3agad no reme «Y clioBUSI paBHOBECHS bu6mmoreka [IOK
59 1
ppIyara» https://m.edsoo.ru/ff0a48a6
KoaddunmenT noneznoro neiicTBUs MeXaHU3Ma.
60 Jlabopartopnast padora «M3mepenne KII1/] HakmoHHOM 1 0.5
IJIOCKOCTH
" " bubnuorexa [JOK
61 Pemenue 3agau mo teme "Pabora, momuocts, KI1/] 1 https://m.edsoo.ru/ff0adcAs
Mexannyeckas sHeprus. Kunernyeckas u bubnnorexa [HOK
62 1
MOTEHIMaIbHAs DHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsT MEXaHMUECKOW YHEPTHU 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
VYPoK-3KCIIEpUMEHT 0 TeMe "DKCIepUMEHTAIBHOE
64 onpe/ielIeHue N3MEHEHHUSI KHHETUYECKOU 1 1 1
MOTEHIIUAIBLHON YHEPTHH MPU CKAThIBAHUU TeJNA TO
HAaKJIOHHOM TIOCKOCTH"
65 KonTponbnas pabota no teme «PaboTta 1 MOIIHOCTb. 1
OHeprus»
" " bubnuoreka [IOK
66 Pemrenue 3amad no teme "MexaHUUECKOE IBKEHNUE 1 httos://m.edsoo.ru/ff0adees
67 Pemrenue 3amau no reme "JlaBneHue TBEPABIX Tell, 1 bubnmnoreka [JOK
JKUJIKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 Pemenwue 3anay mo Teme "Pab6ota. MOIIHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Jlara
Ne uudgponbie
Tema ypoka Konrpoabnbie IIpakTHyeckue  H3y4e
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI HUA
pecypchbl
1 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KHUHETUYECKON 1 bubnmoreka [JOK
TEOPUU U UX ONBITHBIE OATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEPIOTO, )KUJIKOTO B ra3000pa3HOro 1 bubmuorexa [JOK
COCTOSTHHUM BELIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOMCTB TBEPOTO, KUJIKOTO H
4 ra3000pa3HOro COCTOSTHUI BEIIECTBA HA OCHOBE 1
MOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKOM Teopuun
bu6mmoreka [IOK
5 Kpucrammuieckue u amopdHbie TeIa 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauuBanue 1 KanwuisipHOCTh. [loBepxHOCTHOE 1 bubnnorexka [JOK
HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paciupeHre u ckaTue 1 bubmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO 1
TEIUIOBOTO JIBMIKCHHS YaCTHIL
9 Buytpennsist sneprus. CriocoObl H3MEHEHUs 1 bubnuorexa [IOK
BHYTPEHHEHN SHEPrUuun https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 Buael Terionepenaun 1
g ped https://m.edsoo.ru/ff0a6412
Ypok-koHpepenus "[IpakTudeckoe UCIOTb30BaHUE
11 TETUIOBBIX CBOMCTB BEIIIECTB U MaTEPUAJIOB B IEJISAX 1 1 bubmoreia HOK
Y B P B https://m.edsoo.ru/ff0a65c0
3HEprocOepexeHus
bubmuoreka [JOK
12 KonuuecTBo TennoTel. Y ienbHas TEIMI0EMKOCTh 1
A https://m.eds00.ru/ff0a6976
13 YpaBHeH#ue TerioBoro 6ananca. TermmooOMeH u 1 bubnnorexka [HOK

TCIIJIOBOC PABHOBCCUC

https://m.edsoo.ru/ff0a7088
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JlaboparopHnas pabota "VccienoBaHue sBICHUS

bubmuoreka [JOK

14 TerIo0O0MeHa IpHU CMEIIMBAHUH XOJIOTHOM U Topsiaeit
" P A P https://m.edsoo.ru/ff0a6a98
BOJIbI
15 Pacuer konudecTBa TETIOTHI, HEOOXOIUMOTO IS
HArpeBaHUs Tella ¥ BBIICISIEMOT0 UM MPU OXJIKICHUN
16 JlaGopaTtopHas pabota "OnpeneneHue yaeabHON bubnnoreka [HOK
TEIJIOEMKOCTH BenlecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOmIMBa. Y iejbHas TeIja0Ta CrOpaHus bubmmorexa LIOK
P ' P https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u OTBEpAECBaHNE KPUCTAITNYECKHUX Tell. bubmmoreka [JOK
YnenwHas TEmioTa MJaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHnas pabota "OnpeneneHue yaeabHON bubnnoreka [JOK
TEIJIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
20 [TapoobpazoBanue u koHAeHCanws. Vicnapenue
poOdP A t P https://m.edsoo.ru/ff0a740c
Kunenwne. Y nenpHas Termwiora napoodpa3oBaHus U
21 KOHJICHCAINN. 3aBHCUMOCTh TeMITePaTyphl KATICHHUS OT bubmmorexa [TOK
’ patyp https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO TaBJICHUS
99 Brnaxnocts Bo3ayxa. JlaboparopHas paboTa bubnunoreka [JOK
"OnpeneneHre OTHOCUTENIBHOMN BIAKHOCTH BO3yXa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3a1a4 Ha omnpe/ielieHNe BIQXKHOCTH BO3TyXa
24 [TpuHnHIBl paboTHI TETJIOBBIX ABUTaTeNeii. [lapoBas
TypOuHa. [[BUTaTens BHYTPEHHETO CrOpaHUs
o5 KII/l renioBoro apurarens. TenmaoBsle BUTaTeNN U bubnuorexa [JOK
3al[UTa OKPYKAKOLEH CpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHCHHSI U TTPEBPANICHUS SHEPTUH B
TEIUTOBBIX MTpoIieccax
[ToarotoBka Kk KOHTPOJIBHOU paboTeE MO TeEMe
27 "TemioBble siBNIeHUS. VI3MeHeHne arperaTHbIX bubmmorexa LIOK
. . P https://m.edsoo.ru/ff0ag83f2
COCTOSTHUI1 BelllecTBa
28 KonTtponbHas padora no Teme "TemnioBsie siBIEHUS. bubnuoreka [IOK

M3meHeHue arperaTHbIX COCTOSIHUH BerecTBa"

https://m.edsoo.ru/ff0a86ae
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29

Onexrpuszanus Tei. J[Ba poaa 3JIEKTPUUECKUX 3apsiioB

VYpok-uccienoBanue "DieKTpu3anus TeJl UHAYKIIUEH U

30 | 1
IPU COMPUKOCHOBEHUH
bu6mmoreka [IOK
31 B3anmopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona
A P 4 https://m.edsoo.ru/ff0a87e4
32 DnekTpuueckoe nose. HarpsykeHHOCTh 3JIEKTPUUECKOro bubnmoreka [JOK
noyst. [IpuHIMO Cynepno3uivu JIEKTPUUECKUX MOJICH https://m.edsoo.ru/ff0a8a0la
33 Hocurenu snextpuueckux 3apsaoB. JIeMeHTapHbIN
3apsia. Ctpoenue aToma
34 [IpoBOgHMKY U TUANEKTPUKH. 3aKOH COXPAHEHUS bubnunoreka [JOK
ANEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewienue 3a1au Ha npUMEHEHUE CBOMCTB bubnuorexa [JOK
SJIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUUYECKHI TOK, YCIOBHS €0 CYIIECTBOBAHMS. bubnuorexa [JOK
HCTOYHHKH 3JIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBUSI SIEKTPUUECKOTO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
38 VYpok-uccienoBanue "JleiicTBre 371EKTPUUECKOTO MO 1
Ha MPOBOJHUKU U AUDIEKTPUKHU"
39 DNEKTPUYECKHIA TOK B METAJUIAX, )KUIKOCTIX U Ta3ax bubmmorexa [JOK
P > KA https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas Lenb U €€ COCTaBHbIE YaCTH
41 Cwuita Toka. JlabopaTtopHnas pabora "M3mepenue u 05 bubnuorexa [JOK
peryaupoBaHue CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKkoe HampshkeHue. BoinbTmeTp.
42 JlaGoparopHas pabota "M3mepeHue u peryimpoBaHue 0.5 bubmmorexa LIOK
patop . P P Peryip ' https://m.edsoo.ru/ff0a9e14
HaANPSDKESHUS
43 CornpoTHBieHHE NPOBOAHUKA. Y A€IBHOE bubnmoreka [JOK
COIPOTUBIICHUE BELECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTH 3JIEKTPUIECKOTO
bu6mmoreka [IOK
44 COIIPOTHUBIICHHS IPOBOJHUKA OT €r0 JUIUHBI, ITOIIaA1 1

MIONIEPEYHOI0 CEUYEHNUs U MaTepuana”

https://m.edsoo.ru/ff0aa738
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45 3aBUCHUMOCTb CHJIbI TOKA OT HalpsbkeHud. 3akoH Oma bubnuoreka [IOK
JUIA y4acTKa LEenu https://m.edsoo.ru/ff0aad44a
JlaGopaTopHas pabora "lccnenoBanue 3aBUCUMOCTH
46 CHUJIbI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT bubnunoreka HOK
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA https://m.edsoo.ru/ff0aa04e
pe3uctope"
47 [TocnenoBarenbHOE U MapaieIbHOE COSUHEHUS
MIPOBOJIHUKOB
JlaGopaTtopHas pabota "I[IpoBepka nmpaBuia CI0KEHHS
48 HANPSDKEHUH TPU TOCTIE0BATEIbHOM COSTUHEHUH 1B bubmmorexa LOK
P " P v https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 JlabopaTtopHas pabota "[IpoBepka nmpaBuiia st CUIIbI bubnuorexa [JOK
TOKA MPHU NapaJlIeIbHOM COSTUHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3anay Ha npumMeHenue 3akona Oma ams bubnnoreka [JOK
Pa3JINYHOTO COEIMHEHMSI IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. 3aKOH bubnuoteka [JOK
[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas padota "Onpezaenenue paboThl U bubnuotexa [JOK
MOIITHOCTHU 3JIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTpUUECKUe MU U MOTPEOUTENH dIEKTPUIECKON bubnmnorexa [JOK
sHepruu B ObITy. KopoTkoe 3aMbikanme https://m.edsoo.ru/ff0ab660
[ToarotoBka Kk KOHTPOJIBHOU paboTE MO TEMe
54 "DneKTpuUecKUe 3apsiabl. 3apsHKEHHEIE Tella U UX bubmmorexa [TOK
p . PAIBL 3ap . . | https://m.edsoo.ru/ff0abd2c
B3auMOIeCcTBUS. [IOCTOSIHHBIN 3TEKTPUUYECKUNA TOK
KonTponbHas pabota no Teme "DiaeKkTpuuecKkue 3apsiabl.
55 3apsiKeHHbIE Tela U X B3auMoaercTBus. [1ocTosTHHBIN bubmmorexa [TOK
P o " ’ https://m.edsoo.ru/ff0abea8
AJIEKTPUUYECKUNA TOK
56 ITocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBIE
57 VYpok-uccnenosanue "M3yyeHue nosieid mocTOSTHHBIX bubnnorexka [HOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarauTtHoe none. MarHuTHOE MoJie 3eMJIU U €T0 bubnmuorexa [JOK

3HAYCHHUC IJI )KU3HU Ha 3emie

https://m.edsoo.ru/ff0acOba
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59 OmneiT OpcTena. MarHuTHOE 10JIE JIEKTPUUYECKOIO TOKA 1 bubnuoreka [IOK
MarsuTtHo€ 10J1€ KaTyIIKUA ¢ TOKOM https://m.edsoo.ru/ff0acld2
[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.

60 JlaboparopHnas pabota "M3ydeHue aeicTBUS 1 0.5 bubmmorexa [TOK

" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISl Ha TPOBOJAHKK C TOKOM
DJeKTpoABHUraTeslb MOCTOSIHHOIO ToKa. Mcnonbp3oBaHue

61 3JIEKTpOABUTaTENe B TEXHUYECKUX YCTPOMCTBAX U HA 1 bubnnoreka [HOK
tparcrnopre. JlabopaTopHuas padora "KoncrpyupoBanue https://m.edsoo.ru/ff0ac86c
U U3y4eHue padoThl AeKTpoABUTaTess"

62 OmnbiTel Dapases. 3aKOH ANEKTPOMArHUTHOW UHTYKITHH. 1
IIpaBuio Jlenna
Onekrporeneparop. CriocoObl OTydeHUs

63 IEKTPUICCKOI SJHEPTHH. DICKTPOCTAHIINH Ha 1
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

64 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME 1
"DNIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS"

65 KonTtponbHas pabota o Teme "DneKkTpudeckue u 1 bubnuoreka [IOK
MarHuTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14

66 Pemenue 3anau no reme "TensoBbie ssBIeHUS" 1 bubmorexa HOK

https://m.edsoo.ru/ff0acc5e
Pemenue 3ampau no reme "[10CTOSIHHBIN 3NIEKTPUUYECKUIA bubnuotexa [JOK

67 1
TOK" https://m.edsoo.ru/ff0acdc6

68 Pemrenne 3amau o reme "MaraurtHsle sBiIeHUS" 1
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9 KJIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Jara
Ne uudposeie
Tema ypoka Konrpoabnbsie IIpakruuyeckue H3Y4
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI eHUA
pecypcsl
1 Mexanunyeckoe ABukeHue. MarepruanbHas TOYKa 1
5 Cucrema orcuera. OTHOCUTENBHOCTh MEXaHUYECKOIO 1 bubmmorexa LIOK
IBUKCHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1 bubnuorexa LIOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe npsiMonuHeiHoe nprxenue. CpeaHsas u 1
MI'HOBEHHAsl CKOPOCTh
5 [IpssMonMHENHOE PaBHOYCKOPEHHOE IBUKECHHUE. 1 bubnnorexa [HOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKopocTh NPSIMOJIMHENHOTO PaBHOYCKOPEHHOTO 1
nsuxenus. ['paduk ckopoctu
JlaGopatopHnas pabota "OnpeneneHne yCKOpeHus Tea
7 MIPU PABHOYCKOPEHHOM JIBUKEHUU O HAKJIOHHOMN 1 1 bubmmorexa [OK
PP Z P 8 https://m.edsoo.ru/ff0adb18
IJIOCKOCTH
8 CobOonuoe nanenune tei. OneiTel [annnes 1
9 PaBHOMEpHOE 1BUKEHUE O OKpYXHOCTH. [lepuon u 1 bubnuoreka [IOK
yactoTa oOparienus. JIuHeiiHast u yrioBas CKOpOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
bu6mmorexa [IOK
11 Ilepssiit 3akon HetoToHa. BexTop ¢ 1
PBGIH SAKOH LibI0TOoH KIOp CHIH https://m.edsoo.ru/ff0ae612
bu6mmorexa [IOK
12 B i H .P i 1
Topoi 3akoH HproToHa. PaBHOElCTBYOIIAsA cUila https:/m.edsoo.ru/ff0ae72a
bu6mmoreka [IOK
13 T i H .C 1
PETHHL SAKOH HIRIOTOHA. L YHepHOSHIT Cit https://m.edsoo.ru/ff0ae982
bubmuoreka [JOK
14 P H 1
€IlIeHNE 3a]]a4 Ha IIpUMEHeHue 3akoHoB HproToHa https://m.edsoo.ru/ff0aeb6e
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bu6mmoreka [IOK

15 Cuia ynpyrocri. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuina ynpyroctu»
17 Jlaboparopnas pabota «OnpeneneHue KecTKoCTr bubnmoreka [JOK
MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Cia Tpes https://m.edsogru/fanf738
bubnmoreka [JOK
19 Pemenue 3amau mo reme «Cuiia TpeHUS» https://m.e dsogru IF10afa26
20 Jlaboparopuas padota "Onpenenenue kodppuiueHTa bubnuorexa [JOK
TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amaq mo teme "3akonsr HetoTona. Cria bubmuorexa [JOK
ynpyroctu. Cuia Tpenus" https://m.edsoo.ru/ffOafb8e
99 Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bubnnoreka [JOK
YckopeHnre cBOOOTHOTO MaIeHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepeHmus "JIBIkeHne Tell BOKPYT
23 rpaBUTallMOHHOTO LieHTpa (ConHevyHas cucTema).
lNanmakTukn"
24 Pemenue 3amad mo teme "Cuia TSHKECTH M 3aKOH bu6mmoreka [IOK
BCEMHPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocmuueckasi ckopoctb. HeBecomocTs u bubnmnorexa [JOK
Ieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHON TOUKH. AOCOIOTHO TBEPAOE
26 Teno. PaBHoBecue TBEPAOTO TeMa ¢ 3aKPEIIEHHOI 0ChIO bubnmorexa LIOK
https://m.edsoo.ru/ff0afe36
BpallICHUS
27 MowmenT cunsl. L{enTp TsKEecTH
28 Pemenue 3anau no reme "MomeHT cuibl. L{eHTp bubnmnoreka [JOK
TsKecTn" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJILHOU paboTE MO TEMe bubnnoreka [HOK
"Mexannueckoe aBmxenne. Bzaumonelictsue ten” https://m.edsoo.ru/ff0b0408
30 KonTponbhas pabora no Teme "MexaHndeckoe bubnmoreka [JOK

nBIkeHne. Bzaumonenicraue Tea"

https://m.edsoo.ru/ff0b06ec
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31 Nmnynbe Tena. UMiynbse cuiibl. 3aKOH COXpaHEHUS bubnnoreka [HOK
HMITYJIbCA. YTIPYrOe U HEeyIpyroe B3auMoACCTBIE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3amad no reme "3akoH COXpaHEHUSI UMITYJIbca" bubmorexa LHOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTUBHOE ABHKEHUE B IPUPOIC
U TeXHUKE"
bubmumoreka [IOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.e dsogru p—
35 PaGota cuibl TsKECTH, CUITBI YIIPYTOCTH U CHJIBI TPEHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenne padbOThl CHIIBI
36 TPEHHUS IPU PABHOMEPHOM JIBHKEHUU Tella Mo
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBs13b sHepruu U paboTsl. [loTeHnansHas SHeprus
38 Kunernueckas sneprusi. Teopema 0 KHHETHYECKON bubnnoreka [JOK
SHEPrUn https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B MEXAaHUKE
40 Jlaboparopnas pabota «/3yueHune 3akoHa COXpaHSHUS bubnmnoreka [JOK
SHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KonebaTtenbHOe IBUKEHUE U €T0 XapaKTEPUCTUKU bubmmorexa LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue Konebanus. BeiHyk/1eHHbIe KoeOaHusl. bubnuoreka [IOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnyeckuii ¥ NpyKUHHBIA MasITHUKU
44 Ypok-uccnenoBanue «3aBUCUMOCTH TIEPHO/IAa KOJICOAHMIT bubmuorexa [JOK
OT ’KECTKOCTH MPYXUHBI U MACCHI TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpariieHre SHEPTUU TP MEXAHUUECKUX KOJEOAHUSIX
46 Jlaboparopnas pabota «OnpeeneHne 4acToThl U bubnuotexa [JOK
nepuo/ia KojiebaHu MPY>KUHHOTO MAasITHHKA» https://m.edsoo.ru/ffOblaec
Jlaboparopnast pabota «IIpoBepka HE3aBUCUMOCTH
47 nepuoia KojiebaHui rpy3a, MOABEIICHHOTO K HUTH, OT bubmmorexa [JOK

MAacchl I'py3a»

https://m.edsoo.ru/ffOb197a
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Mexanndeckue BOJIHBL. CBOMCTBAa MEXaHUUYECKUX BOJIH.

bu6mmoreka [IOK

48
IIpononbHBIE U NTONIEPEUHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHnius "MexaHM4YeCKHuEe BOJHBI B TBEPIOM
tene. CelicMMUeCKUE BOJIHbI"
50 3Byk. Pacnipoctpanenue u oTpaxeHue 3ByKa
51 Ypok-uccnenosanue "HabmroaeHue 3aBUCIMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"
59 I'pomMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHUECKUN
pe30HaHC
53 Ypok-koH(pepeHmus "YibpTpa3ByK U HHPPA3BYK B bubnnoreka [JOK
IIPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI bubnuorexa [JOK
coxpaHeHHus. MexaHn4ecKkre KojaeOaHusi U BOJIHBI" https://m.edsoo.ru/ff0b25f0
55 KonrtponbHas pabora o Teme "3aKoHbI COXpaHEHHUS.
Mexanuueckue KoneOaHusi 1 BOJHBI"
56 DNEeKTPOMArHUTHOE T0JIe. DJIEKTPOMarHUTHBIE BOJTHBI bubmorexa HOK
p ' P https://m.edsoo.ru/ffob2abe
S7 CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJH
Ypok-koHpepennus "[kana 3meKTpOMarHUTHBIX BOJH.
58 Hcnonbs3oBaHKe 3€KTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM bubmmorexa [JOK
| P https://m.edsoo.ru/ff0b2fe6
CBS3U
VYpok-uccnenosanue "M3ydeHne cBoicTB
59 ANEKTPOMATrHUTHBIX BOJIH C IIOMOIIbIO MOOMIIEHOTO bubmmorexa [OK
P | https://m.edsoo.ru/ff0b2c6c
TenedoHa
60 Pemenue 3amau Ha onpeeneHNe 9acTOThI U JITTUHBI
AJIEKTPOMATHUTHOUN BOJIHBI
DnekTpoMarHuTHas npupoza ceeta. CKOpocTh CBETa. bubnmoreka [JOK
61 .
BonHoBEIe cBoliCTBa cBETa https://m.edsoo.ru/ff0b31d0
62 Hcrounuku cBeta. [IpsMonnHeitHOe pacpoCTpaHEHUE bubnnoreka [HOK
ceta. 3atMeHus ConHua u JIyHel https://m.edso0.ru/ff0b3658
63 3aKOoH OTpakeHHs cBeTa. 3epkaiia. Pemenue 3agaq Ha bubnnoreka [HOK

IMPUMEHCHUC 3aKOHA OTpaXCHUA CBETA

https://m.edsoo.ru/ff0b38c4
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bu6mmoreka [IOK

64 IIpenomiienune cBeTa. 3aKOH MPENOMIIEHHSI CBETA https:/m.edsoo.ru/ffob3aea
ITonHoe BHyTpeHHEe oTpaxeHue ceera. Mcnonbs3oBanue

65 IIOJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX bubmmorexa LIOK

https://m.edsoo.ru/ff0b3c5¢c
CBETOBOJAX
Jlabopartopnast pabota "HccienoBaHue 3aBUCHMOCTH
66 yIj1a nIpeaoMIIEHUs] CBETOBOIO JIy4a OT yIJla IaJleHus Ha
rpanuie "Bo3ayx-crexno""
VYpoxk-koHpepenuus "Vcnonap3oBaHue MOJIHOTO
67 BHYTPEHHEI0 OTPAKEHUS: CBETOBO/IbI,
ONTUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [IOK
68 JInn3bl. OnTryeckas cuiia JMH3bI https://m.edsoo.ru/FOb3f2c
. bubmuorexa [JOK

69 [TocTpoenue n3o0paxeHUH B TMH3AX httos://m.edsoo.ru/foba4da

70 JlaGopatopHas pabota "Onpeznenenne GOKyCHOro bubnnorexka [JOK
paccTOsIHUS U ONTHUYECKON CHIIBI COOMpArOIIel JTUH3bI" https://m.edsoo.ru/ff0b4206

" " bubnuoteka [JOK

71 VYpok-koHpepenuus "OnTHuecKue JMH30BbIe TPHOOPHI https://m.edsoo.ru/ffoc0aTe

72 I'ma3 kak ontudeckas cucreMa. 3peHue bubnuorexa LIOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "ledexts! 3penus. Kak coxpaHuTthb
3penue”

74 Paznoxenue 6enoro ceera B criekTp. OnbiTel HproTOHA. bubnuoreka [IOK
CroxeHne CneKTpalIbHBIX IBETOB. /lucnepcus ceera https://m.edsoo.ru/ff0c0f4c
JlaGopaTopnas pabdoTta "OnbITH O PA3I0KEHUIO OEJIOT0

75 CBETa B CIIEKTP U BOCTIPUATHIO I[BETA MPEAMETOB MIPHU UX bubmmorexa LIOK

https://m.edsoo.ru/ff0cOe2a
Ha0JI0/IEHUH Yepe3 1[BETOBbIE PHIBTPHI"

76 VYpok-nipakTukym "BoHOBBIE CBOICTBA CBETA:
aucriepensi, uHTepdepeHnus u qudpakuus'

7 OmnbiThl Pesepdopaa u miianerapHas Moaenb aToma bubmmorexa LIOK

https://m.edsoo.ru/ff0c12a8
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78

[Toctynater bopa. Moaens atoma bopa

Hcnyckanue u noriaouieHue ceera aToMoM. KBaHTHI. bubnuoreka [IOK
79 .
JluneityaTeie CIEKTPhI https://m.edsoo.ru/ff0c144c
bubmuorexa [JOK
80 Ypoxk-nipaktukym "HabimroieHne CieKTpoB UCITyCKaHus "
POICHpAICTIIYM A POB HELY https://m.eds00.ru/ff0c1550
81 PannoakTMBHOCTH U €€ BHIBI bubmmorexa [JOK
g A https://m.eds00.ru/ff0c1672
82 Ctpoenue aTomHOro sipa. HykinoHnHast Mmojienb bubmmorexa [JOK
P Apa. Hyx A https://m.edsoo.ru/ffOc18ac
83 PanuoakTtuBHbIe ipeBpatieHus. M30Tombl bubmmorexa [JOK
A peBpam ' https://m.edsoo.ru/ff0clal4
84 Pemenue 3amau mo teme: "PagnoakTUBHEIE bu6mmoreka [IOK
npeBpaiieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepron monypacmanga
86 Ypok-koHpepeHnus "PagroakTUBHbIE H3TYYCHUS B bubnunoreka [JOK
pupojie, MEAUITNHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsA0BOr0 U bubnnoreka [JOK
MacCOBOI'0 YUCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U YHEPTUU bubmmorexa [OK
P HEp- P https://m.edsoo.ru/ff0cld7a
89 Pemenue 3anau o teme "SnepHsie peakun”
90 Peakuuu cunTe3a u neneHus siuep. ICTOUHUKH SHEPTUU bubnmoreka [JOK
CounHia 1 38311 https://m.edsoo.ru/ff0c1e88
o1 Ypok-koupepenmus "Anepuas suepretuka. JleicTBus
PaIMOAKTUBHBIX U3ITy4YE€HUH Ha KUBBIE OPraHU3MBbI"
[ToaroToBKa K KOHTPOJILHOU PabOTE IO TEME
92 "DIeKTPOMAarHUTHOE TI0JIe. DIIEKTPOMArHUTHBIC BOJTHBI bubmorexa HOK
P .\ ' P ’ https://m.edsoo.ru/ff0c223e
KBanToBbBIC SIBIICHUS
93 KonrtponsHas pabora o Teme "DIeKTpOMarHuTHOE
noJje. DJIeKTpPOMarHuTHeIE BOJIHbI. KBaHTOBEIE siBIICHUS"
94 [ToBTOpenue, 0606menue. Jlaboparopusie paboTHI 1O bubnnoreka [HOK

Kypcy "B3aumoneiictue ten"

https://m.edsoo.ru/ff0c245a
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95 [ToBTOpenue, 0600IIeHNE. Perenue pacueTHbIX U 1 bubnnoreka [HOK
KaueCTBEHHBIX 3a4a4 1o Teme "TemioBele mpouecco” https://m.edso0.ru/ff0c2572
[ToBTOpenue, 0600IIeHNE. Perenue pacueTHbIX U

96 KadecTBeHHBIX 3afa4 no teme "KIIJ[ TemmoBsix 1 bubmorexa OK

o A https://m.edsoo.ru/ff0c2a22
JBUTATENeH
[ToBTOpenue, 06006meHue. Pemenne pacueTHBIX U bubnmoreka [JOK

97 1
KauecTBeHHbIX 3aaa4 1o teme "KII/] anexkrpoycraHoBOK" https://m.edsoo.ru/ff0c2b30

08 [ToBTOpenue, 06o6menue. Jlaboparopusie paboThI 1O 1 1 bubnnoreka [HOK
Kypcy "CBeToBbI€ ABICHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, 0606menue. Pabora ¢ TekcTamu Mo Teme 1 bubnuorexa [JOK
"3aKOHBI COXpaHEHUS B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, 06061eHue. Pabora ¢ TekcTamu 1o Teme 1 bubnnorexa [HOK
"Konebanus u BoiaHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHne. Pabora ¢ TekcTamu 1Mo Teme 1 bubnnoreka [JOK
"CBeToBbI€ sIBJICHUS" https://m.edsoo.ru/ff0c3044

102 IToBTropenue, o6o0menue. Pabora ¢ TekcTamu o Teme 1
"KBanToBas u sinepHas ¢puzuka"
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 xknace/ [epsimkun .M., IBanos A.U., AkiimonepHoe o0IeCTBO
«M3marensctBo «IIpocBemenue»

» Gusuka, 8 knacc/ [epeimkun .M., BanoB A.U., AkiinonepHOoe 00111eCTBO
«3marensctBo «lIpocBemienre»

» ®usuka, 9 xnacce/ [leppimkun A.B., I'yrauk E.M., O61iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTBIO «JIPODA»; AkuimonepHoe o0mectBo «M31aTenbcTBO
«IIpocsemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

oubmmoreka [{OK
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