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®denepanpHas pabodas mporpamMma Mo ydeOHomy mpeametry «Dusukay (6a30BbIii
ypoBeHb) (mpeamerHass oOnacTth «EcTrecTBeHHO-Hay4dHBIE TpEAMETHI») (manee
COOTBETCTBEHHO — IIporpamma 1o (pusuke, pu3nka) BKIOIACT MOSICHUTEIBHYIO 3aITHUCKY,
coziep kaHre OOy4eHMS, TUTAHUPYEMBIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI O (PU3HKE,
TEMaTUIeCKOe TUTAHUPOBAHHUE.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSl COCTaBJIEHA
Ha OCHOBE TIOJIOKEHUH M TpeOOBaHUU K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOU 00pa3oBarenbHON mporpammel, npeactaBieHHbIx B @I'OC OO0, a takxke
¢ yuérom ¢enepalibHON paboyeil mporpaMmMbl BociuTaHust 1 KoHuenuuu npenoiaBaHust
yueOHoro npeamera «Duznkay.

Copepxanue mporpamMmbl 10  (U3MKE HANpaBlI€HO Ha  (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYaIOIIMXCA U OpraHU3alui0 U3y4yeHUs (PU3uKu
Ha JIeITEIbHOCTHOW OCHOBE. B mporpamme mo (hU3MKe Y4YUTHIBAIOTCS BO3MOKHOCTH
yuyeOHOro mpenMera B peanusauuu TpedoBanuii OGI'OC OOO Kk mIaHUPYEMbIM
JUYHOCTHBIM M METANpEIMETHBIM pPe3yJibTaTaM OOYYEHUs, a TakKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX MPEAMETOB HA YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMUs.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paCIpeesieHHe Y4eOHOro marepuana
no roxaMm oOydeHus (IO KiaccaM), MpeAsiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPM AHUSA U yuéTe
BO3PACTHBIX 0COOEHHOCTEHN 00yYarOIIMXCA.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUHUTEIIO B CO3/IaHUM paboyel MporpamMMsl 10 y4eOHOMY MPEAMETY.

®u3uka ABISIETCS CHUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
M3y4aeMbIX XUMHUEH, Ouosioruend, actpoHomued W (usnyeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KAapTUHY MHpa, MPEAOCTaBIsIET HauOoJiee SCHbIE
oOpa3upl MPUMEHEHUsT HAyYHOTrO METOoJa IO3HAaHHsS, TO €CTh CHoco0a MOJy4eHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OnmHa w3 THaBHBIX 3aja4d  (PU3HYECKOro OoOpa3oBaHUS B CTPYKType oOIIero
o0Opa30BaHMs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U MHTepeca
K HayKe y oOydJaromuxcsi.

N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJAracT OBJIAJICHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO T'PaMOTHOCTb:

HAy4HO OOBSICHSTH SIBJICHUS,

OLICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

UHTEPIPETUPOBATh JAHHbIE M  HUCIOJIb30BaTh  HAy4HbIE JIOKa3aTeJbCTBA
JUJIS1 TIOJTYYEHUSI BBIBOJOBY.
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Lenu n3yuyenus GU3MKM HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUs ONpPeIeICHbI
B Konmenmuu mnpenonaBanms ydeOHOTO TpeameTra «Duszmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepanuu, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBaTeibHbIe  TPOTpaMMBbl,  yTBepkAEHHON  pemennem  Koserun
MunucrepcTBa npocsernienust Poccuiickoit @eneparuu (mpotokod ot 3 aexadps 2019 .
No TTK-4BH).

Henu uzyuenust pusmku:

npuoOpeTeHre HUHTEpeca M CTPEMIICHHUS OOYyYalolUXCs K HAyYHOMY H3Y4YEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOJA€ TO3HaHUs u (OPMUPOBAHHE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa HW3Y4YEHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUEe TpPEACTaBICHUN O poiau (GU3UKA JJIs  Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oymyimed mpodecCuoHaTbHON
JeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIPaBJICHUU.

JlocTrKeHHe 3TUX LeNeld MporpamMmsl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus 00ECIeUNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

NpUOOpETEHNE 3HAHUM O JAMCKPETHOM CTPOCHHUM BELIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npuOOpEeTeHHEe YMEHUN OINUChIBaTh U OOBACHATH (DU3UYECKUE SIBICHUS
C MCTIOJIb30BAHUEM ITOJTyYE€HHBIX 3HAaHUH;

OCBOCHHME METOJOB PELIECHUs MPOCTEUIINX PACUETHBIX 33[a4 C HMCIOJIb30BAHUEM
(bU3NMYECKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHH HAOJI0OIaTh TPUPOJHBIC SIBJICHUS U BBITIOJHSATH OIIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCIEAOBAaHUS C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ HHPOpManuen GU3NUECKOro CoAepKaHus, BKIIOYas
UHOOPMAITUI0O O COBPEMEHHBIX JOCTHXKEHUSX (PU3MKH, aHadu3 U KPUTHYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO CO cdepaMu NpodEecCHOHAIBHON JEATEILHOCTH, CBSI3aHHBIMH
c (U3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
(bU3MYECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi orBoautTcs 238 yacoB: B 7 kimacce — 68 yacoB (2 ywaca B HeIENo),
B 8 Kiacce — 68 yacoB (2 yaca B Heeno), B 9 kiacce — 102 yaca (3 gaca B Hefienio).

[Ipenyaraemsliii B mporpamme mo Gpu3HKe nepedeHb 1a00paTOpHBIX padOT U OTBITOB
HOCUT PEKOMEHJATENIbHbIM  XapakTep, Y4YWUTelb JieJlaeT BBIOOp MPOBEIEHUS
7a00paTOpHBIX pabOT © OMBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEH
oOy4JaromMxcs, CIUCKa 3KCHEPUMEHTANbHBIX 3aJaHuii, MpeyiaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOT'O 3K3aMeHa Mo (pusuke.
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COAEPKXAHUE OBYYEHUA
7 KIIACC
Paznen 1. ®u3zuka u eé posib B NO3HAHMHU OKPY KAKOIIEr0 MUpa
®usuka — Hayka o npupoxae. SsmeHus npuponasl. Ddusznueckue SABICHUS:

MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckre BeInYuHbL. M3Mepenne pusnueckux BeauunH. Ousnueckue npudopsl.
[lorpemHocTs n3mMepennt MexaynapoiHas cucremMa eIMHULL.

Kak ¢usuka wu  [gpyrue  eCTECTBEHHbIE HAayKH  HU3Y4alOT  IPHUPOAY.
EctecTBeHHO-HAYUYHBIN METOJ MO3HAHUS: HA0II0/IeHNE, ITOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIJIBIDKEHHUE TUTIOTE3, SKCTIEPUMEHT IO MTPOBEPKE TUIIOTE3, 00bSICHEHHE HAOII0JaeMOT0
sBreHus. Onrcanve GU3NYECKUX SIBJICHUN C TTOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHnuecKue, TEIIOBbBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC SIBJICHUSI.
duznyeckue NpuodOpsI U MPoleypa MPSMbIX H3MEPEHUM aHAIIOTOBBIM U ITU(POBBIM
pruOopoM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenyre NEHBI ACIICHAS ITKATBI U3MEPUTEITHLHOTO MMprUOopa.

N3mepenune paccTosiHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPJIOTO TENA.

Omnpenenenue pa3MepoB MabIX Tedl.

N3mepenne TtemriepaTyphl MPU MOMOIIM KUIAKOCTHOTO TEPMOMETpPA M JaTUUKA
TEMIIEPATYPHI.

[IpoBenenue uccieqoBaHus MO MPOBEPKE TUIIOTE3bI: JATHHOCTH MOJIETA IIAPHUKA,
MYIIEHHOT'O TOPU30HTATIBLHO, TEM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKA.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHH O CTPOCHHHU BellecTBa

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOLINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBrmxeHne yactul BenecTBa. CBSI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIl.
BbpoyHoBckoe aBmxenue, nudysus. BzanmoaeiicTBre yacTull BEUIECTBA: NPUTIKEHHE
Y OTTAJIKABaHUE.

ArperaTHple COCTOSIHUSI BELIECTBA: CTPOCHHE Ta30B, KUIKOCTEM M TBEPIBIX
(KpUCTaIIMYecKUX) Tel. B3auMocBsi3b MEXKIy CBOMCTBaMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W HUX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBHYKEHUS.

Ha6nronenue nuddysun.

HaGmonenne sBIeHUH, OOBACHSIIONIUXCS TPUTSHKECHUEM WM OTTaJIKWBaHUEM
YaCTHIl BEIIECTBA.
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Jlabopamophwvie pabomwl u onvimol
OreHnka quamMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnbITel 1O HAOJIOACHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbIThl IO 0OHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHune v B3auMo/ielicTBHE TeJl
Mexannueckoe naBuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE JABUKeHHE. CKOPOCTb.
CpenHsst CKopoCTb TP HEPAaBHOMEPHOM JIBH>KEHUU. PacyéT ImyTH 1 BpeMEHU JIBH>KCHUSI.
SABnenue nHEpLMU. 3aKOH UHEpUMU. B3anmoneiicTBrEe Tel KaKk MPUYMHA U3MEHEHHUS
CKOpPOCTH ABWKEHHs Tes. Macca kak mepa MHEpTHOCTH Tena. [moTHOCTh BeliecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BELIECTBA.

Cua kak XapakTepucTuka B3auMozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3mepeHue cuiibl C TOMOIIBIO0 JUHAMOMETpA. SIBlIeHHE TATOTEHU U cuiia Tskect. Cuiia
TSUKECTH Ha Apyrux raHerax. Bec tena. HeecomocTs. CrioxkeHue Cuil, HapaBIEHHBIX
no ogHoM mpsimoi. PaBHomelcTByromasi cui. Cuna TpeHusi. TpeHHe CKONbXKEHUs U
TpeHHE NOKOs. TpeHue B mpupoie U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHn4ecKoro IBMKEHUS Tela.
N3mepenne CKopoCcTr NPSIMOIUHENHOTO JBUKEHUS.
HaGnronenue siBneHust MHEPIUU.
Hab6utoieHne n3MeHeHns CKOpOCTH ITPHU B3aUMOEHCTBUU TEJL.
CpaBHeHHE Macc 110 B3aMMOJICHCTBHIO TEIL.
CiioxeHne cui, HapaBJIEHHBIX IO OJHON IPSIMO.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBIKEHUS (LIAPUKa B KUAKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapUKa 0 HAKJIOHHOU
MJIOCKOCTH.

OrnpeneneHue MIOTHOCTU TBEPOTO Tea.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsiKeHUs (JIepopMaliim) npy>KUHbI
OT MIPUIOKEHHOW CHJIBI.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tella
U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiienune TBEPABIX TeJI, )KMIAKOCTENH U ra30B

Hanenue. CriocoObl yMEHBIIEHHMS W yBEIWYEHUs naBieHus. [laBrneHue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT 00bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TelaMu, >KHIKOCTAMM M ra3amu. 3akoH Ilackans. IIHeBMarnueckue MallMHBIL.
3aBUCUMOCTh JIaBJICHUSI JKUJKOCTH OT TIyOMHBL. ['WapocraThyeckuili mapaaokc.
Coobmraromuecs cocyabl. [ uapapnuuyeckie MeXaHU3MBI.

Atmocdepa 3emnu u armochepHoe AaBieHue. [IpUYMHBI CyHIECTBOBaHMS
BO3AymHONM o00osoukn 3emsu. Omnbir Toppuuennu. HW3Mepenune aTmMocdepHOro
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JaBJ€HUs. 3aBUCHMOCTh aTMOC(HEPHOIO NaBIEHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TABJICHHUS.

JlelicTBUE MKUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BbeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIIEPATyPHhI.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmraromuecs CoCy/ibl.

['mppasnuueckui npecc.

[TposiBieHmne aeiicTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CUJIBI OT 00BbEMa MOrpyKEHHOM YacTu Tejla U
IIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue T1UIaBaHWs TEN: IUIABAHWE WM TOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOILEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMA NOTPYKEHHON
B KUJKOCTb YaCTH Tea.

OrnpeneneHue BBITAIKUMBAIONIIEH CUJIbI, JECUCTBYIOIIEH HA TENO, MOrPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKHABAIOIICH CHWIIBI, JECHUCTBYIOIIEW Ha TEJIO
B KUJKOCTH, OT MaccChl Teja.

OnbITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, JEHCTBYIOIIEH
Ha TEJO B )KUJIKOCTH, OT 00BEMA MOTPYKEHHOM B KUJKOCTh YACTH TeJa U OT MJIOTHOCTH
HKUJKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKU U OIPENEIICHUE €€
rPy30H0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIIHOCTH. JHEPrusi

Mexanuueckas padbota. MOIIHOCTS.

[IpocTble MeXaHU3MBI: pblyar, 0JOK, HAKIOHHAS TIOCKOCTh. [IpaBuio paBHOBecHs
poiyara. [IpumeHeHue npaBuiia paBHOBECHsI pblyara K OJIOKY. «30JI0TOE€ IMpPaBHIIO»
mexanuku. KITJ[ mpocteix Mmexanu3mMoB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunetndeckas U noTeHIMaibHas sHeprus. [Ipespanienue
OJTHOT'O BUJIa MEXaHUYECKOM 3HEPTUHN B IPYTrOi. 3aKOH COXPAHEHUS SHEPTUN B MEXAHHUKE.

Jlemoncmpayuu
[TpumMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomul u onvimol

OmnpeneneHrie pabOTHl CWIBI TPEHUS TPH PABHOMEPHOM JBHKCHHU TeJja
10 TOPU3OHTATLHOM ITOBEPXHOCTH.

HccnenoBanue yciaoBuM paBHOBECHUS pblyara.
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N3mepenne K11/ HAKITOHHOM INTIOCKOCTH.
N3yuyenune 3ak0Ha COXpAaHEHHSI MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3nen 6. TemioBbIe IBJI€HUA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazmepsl aTOMOB M MOJIEKYJ1. OMBITHI, TOATBEPKIAIOLIIUE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopenn  TBEPAOro, JKUAKOTO M  Tra3000pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHUE CBOMCTB Ta3oB, >KUIKOCTEH U
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM Teopun. CMaunBaHue
Y KalWUISIPHBIC SABIEHUSA. TEIIOBOE PACIIUPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YaCTHLL.
Buytpennsis sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH 3HEpPIruu: TeIuionepenadya u
coBeplleHHe padoTel. Buaesl Temmonepenayd: TEIJIONPOBOJHOCTb, KOHBEKIUS,
U3ITyYEHUE.

KonuyecTBO TemyioTel. YnenpHas TEMIOEMKOCTh BEIIECTBA. Te€MI000OMEH U
TEIUIOBOE PaBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. I[lnaBneHue m oTBepaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YenbHass TerioTra IuiaBieHus. llapooOpasoBanue u
koHjeHcauus. Mcnapenwe. Kunenue. VYnenpHas Temiora napooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATYPHI KUTIEHUS OT aTMOC(HEPHOTO JIaBJICHUS.

BrnaxxHocTh Bo3ayxa.

DHeprus TOIVIMBA. Y JebHas TEIUIOTa CTOPAHMSL.

[Tpuntunel padoTs! TertoBbix apurareneit KIIJ[ TemnoBoro nuratens. TermnoBbie
JIBUTATEJIN U 3alIATA OKPYKAIOLIEH CPEbI.

3aKOH COXPaHEHHUs U PEBPALLECHNS SHEPTUH B TEIUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
HaOnronenue 6poyHOBCKOTO JIBUKEHUS.
Hab6nronenue nuddysun.
Habmronenue sBiaeHui cCMauyuBaHUS ¥ KalTWJUISIPHBIX SBJICHUM.
Habmronenne TenioBoro pacimpeHus Tell.
N3menenue pnaBieHusi ra3za TMpd HM3MEHEHMM O00bEMa W HarpeBaHUU WU
OXJIAXKJICHUH.
[TpaBuiia u3MepeHus: TeMnepaTyphl.
Bunbl Tenonepenaun.
OxnaxaeHue Mpyu COBEPIIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHnr paboThl BHSIITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Habmronenne kunexus.
HaOnronenue nocrossHCTBa TEMIIEpaTyphl MPHU TJIaBJICHUH.
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Mojenu TENJIOBEIX ABUTATEIIEH.

JlabopamopHhwvie pabomul u onvimol

OnbITH IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIINA caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJL.

Ornpenenenue naBiaeHUs BO3AyXa B OAJJIOHE MITTPUIIA.

OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHus WA OXJIAKIACHUS.

[IpoBepka TruUMOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KHIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habmoienne n3MeHeHns: BHYTPEHHEHM SHEPTUH TeJla B pe3yibTaTe TeIuionepeaadu
Y paOOThI BHEIIHUX CHJI.

WccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U ropsuen
BOJIbI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOrO BOAOW IpH TEMIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIMHIPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCHapeHHusl.

Ornpenenenre OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Ornpenenenue y1eIbHON TEIIOTHI IJIaBIECHUS JIbA.

Pa3znen 7. DilekTpryecKHe M MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBIX Tesl. 3akoH KyoHa (3aBUCUMOCTh CHIIBI B3aUMOACHCTBUS 3aPSyKEHHBIX Tell
OT BEJIMYUHBI 3aPsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh  anexkTpuueckoro mnons.  [IpuHomn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsA/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3aps/l.
Crpoenue atoma. [IpOBOAHUKH U UATEKTPUKU. 3AKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsiaa.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOro ToKa. McTounnku
MOCTOSTHHOTO TOKa. JIEHCTBUS SIEKTPUYECKOTO TOKa (TEIIOBOE, XHUMHUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUM TOK B )KUIKOCTSIX U razax.

Onektpuueckas uenb. Cuiia Toka. DIeKTpudeckoe HanpspkeHue. COnpoTHBIICHUE
MPOBOJAHUKA. YIEJIbBHOE CONPOTHUBIICHHE BeliecTBa. 3akoH OMa g yyacTKa UEMH.
[TocnenoBaTenpHOE U ApaLIEIBHOE COENHEHUE TIPOBOIHUKOB.

PaboTa n MOUTHOCTH ANIeKTpUUECKOro Toka. 3akoH [xoyns—JIenua. DnekTpuueckue
LEMU U OTPEOUTENHN IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarHuThl. B3auMoaenCcTBHE TNOCTOSAHHBIX MAarHuTOB. MarHutHoe
noje. MaruuTHoe nojie 3eMJIM M ero 3Ha4eHue I KU3HM Ha 3emuie. OnbIT Ipcrena.
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MarautHOe moJie 3JIEKTPUUYECKOro Toka. [IpruMeHeHue 3NMeKTPOMAarHuTOB B TEXHHUKE.
JleiicTBr€ MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEIb IMTOCTOSHHOTO
Toka. Mcmnonb30BaHWE  DJIEKTPOJABUTATEIECH B  TEXHUYECKMX  YCTPOMCTBaX W
Ha TPAHCIIOPTE.

Onbitel ®apanes. SBiaeHHE 3JIEKTpOMArHUTHOW HHAYKUMH. I[IpaBuno JleHia.
Onextporenepatop. CrocoObl MONYYCHHS JICKTPUUECKOW SHEPTUH. DIIEKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX HUCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa pona 3NEeKTpUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEJT.
Y CTpONCTBO U AEUCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAs MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKY U JUATIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M CTOYHUKM ITOCTOSSHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUN TOK B AKHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mMepenune cuitbl TOka aMIepMeETPOM.
N3mepenne 351eKTprUIeCKOro HanpsiKEHNUs BOJIBTMETPOM.
Peocrar u marazuH CONpOTUBIIEHUN.
BzanMoericTBre TOCTOSHHBIX MAarHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH Pa3ICJICHUS TOJTOCOB MarHuTa.
MoaenupoBaHre MArHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
OnsIT OpcTena.
MarauTHoOE o€ TOKa. DJIEKTPOMArHUT.
JlelicTBHE MAarHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.
HccnenoBanue siBIIeHUS SJIEKTPOMArHUTHOM MHIYKIIHH.
Onbitel Dapajes.
3aBUCUMOCTH HaIlpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHMSI.
DIIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI IO HAOJIOICHUIO STICKTPU3AINY TEJI MHIYKIIUEH U TIPU CONIPUKOCHOBEHHH.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKYU U JTUDJICKTPUKH.
COopka u mpoBepka pabOTHI IEKTPUUECKOMN MU TOCTOSHHOTO TOKA.
H3mepenune u peryaIupoBaHie CHIIbI TOKA.
N3mepenne u perynupoBaHre HAMPSKEHUS.
HccrnenoBanne  3aBUCUMOCTH  CWJIBI  TOKa, HOAYHIETO  4Yepe3  PE3UCTOp,
OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.
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OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUUECKOTO  COMPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU TONEPEYHOT0 CEYEHU U MaTeEpHaa.

[IpoBepka npaBuia CIOKEHUS HANIPSKEHUI MPH MMOCIEA0BATEIHOM COEUHEHUH
JIBYX pE€3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA IPU MAPAJIIETBHOM COEIMHEHUN PESUCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTHY AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTHM  CWJIBI  TOKA, MAYHIETO 4Yepe3  JIAMIIOUKY,
OT HaNpSHKEHUS HA HEH.

Onpenenenue KIIJ[ HarpeBaTens.

UccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUSI TOCTOSTHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB TMPU WX OOBEIMHCHUU H
pa3eeHun.

Uccnenosanue 1elCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM ¥ MarHuTa OT CUJIbI TOKa M HaIlpaBJIECHUS TOKA B KaTYIIIKE.

N3ydenue 1eicTBUS MarHUTHOTO TOJIS1 HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

Nsmepenue KIIJ anmekTpoaBUTraTeibHONM YCTAaHOBKH.

OMBITHI IO UCCIICIOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOW UHIYKIIUU: UCCIICIOBAHNE
M3MEHEHHI 3HaY€HUS U HAIIPaBJIECHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIEHUsI

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTh ~MEXAHMYECKOTO  JBWKECHUSA. PaBHOMEpHOE  NPSIMOJIMHENHOE
nBr>keHue. HepaBHOMepHOe mnpsMoiiMHEHOE ABWKeHHe. CpefaHss UM MIHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenne. PaBHoyckopeHHOE npsiMosiHEHOE JiBMkeHne. CBOOOIHOE Ma/ieHHeE.
Onpitel ["anunes.

PaBHOMepHOE JBMXKEHHME MO OKpyXHOCTU. llepuony u dacrora oOpaunieHwus.
JIunelHas u yrioBas CKOpoCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHUE.

IlepBoiii 3akoH Hprorona. Brtopoii 3akon Herotona. Tperuit 3axkoH Hsprorona.
[IpuHUIMT Cyneprno3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: Cwiia TPEHUS CKOJbKECHMS, CUJIa
TPEHUsI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuita TSKeCTU M 3aKOH BCEMUPHOTO TATOTCHHS. Y CKOPEHHE CBOOOIHOTO IMaJICHHUS.
Jemxenue mnanetr Bokpyr Comnua. IlepBas kocmuueckas ckopoctb. HeBecomMocTh u
MIEPErPy3KH.

11
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PaBHOBecue wmarepuanibHONl TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynsc Tema. M3meHeHne wumiynbca. Mmiynbe cuilbl. 3aKOH COXPAaHECHMS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaGoTa cui TsbKecTH, YNpPYrocTd, TPEHHUS.
CBs13b 5HEpruu U padboThl. [loTeH1nanbHast 3HEPI U TENA, IOJAHATOTO HaJl TIOBEPXHOCTHIO
3emud. lloTeHumanbHas 3Heprus cxaTon npyxxuHbl. Kunernueckas sneprus. Teopema
O KUHETHYECKOU 3HEPIruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH.

Jlemoncmpayuu

Habmoienne MexaHMuecKoro IBUKEHUS TeJla OTHOCUTENBHO Pa3HbIX T OTCUETA.

CpaBHeHHE ITyTEH U TPACKTOPUI ABUKEHUS OJTHOTO U TOT'O K€ T€JIa OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS IIPSAMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habitoienue 1BukeHMs Teja 1o OKpy>KHOCTH.

HabOmoneHne MexaHWYECKHX SIBJICHHWM, NPOUCXOASIIMX B CHCTEME OTCUéra
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KEHUU OTHOCUTEJIBHO KaOMHETa
bu3uKu.

3aBUCUMOCTb YCKOPEHUS TEJIA OT MACCHI TEJIA U IEHCTBYIOIIEH HA HETO CHJIBI.

HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEIL.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

Ileperaya uMIryabsca py B3aUMOJECUCTBUU TEJ.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHne UMITyJIbca IPU a0COJIFOTHO YIIPYTOM B3aUMOIEHCTBHH.

Habutoienne peakTHBHOTO ABMXKEHUS.

CoxpaHeHne MeXaHU4eCKOW SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHue MEXaHMYECKOM JHEpPruuM IpH JBMKEHUM Tela TIOJ JEHCTBUEM
IPYKHUHBIL.

JlabopamopHhwvie pabomul u onvimol

KoHcTpyupoBanue TpakTa JUisl pa3roHa U JaJbHEHIIIEro paBHOMEPHOTO JIBHYKCHUS
IIapyKa WA TEICKKH.

OmnpeneneHrue CpeaHEH CKOPOCTH CKOJBKCHHS OpyCKa WM JBMIKCHUS IIapHKa
110 HAKJIOHHOM TJIOCKOCTH.

OnpeneneHne yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM JIBFDKCHUU IO HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBHYKCHHUH
0e3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka THITOTE3BI: €CJIM NP PABHOYCKOPCHHOM JIBIDKEHUH 03 HadaIbHOMN
CKOPOCTH ITyTH OTHOCSTCS KaK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE TPOMEIKYTKH
BPEMEHHU OJMHAKOBBI.

12
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Uccnenoanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJBXKEHUSI OT CHJIbl HOPMAJIBHOTO
JTABJICHMUS.

Onpenenenue k03P GUIIMEHTa TPEHUS CKOJIbKEHHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Onpenenenre pabOThl CWIbI TPEHHS TPU PABHOMEPHOM JIBDKEHHH —Tella
110 TOPU30HTAIBHON TTOBEPXHOCTH.

Omnpenenenre pabOTbl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HEMO/IBIYKHOTO U TTOJIBUYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannyeckue KoJ1e0aHusI M BOJTHDI

KonebarenbHoe npmwkeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJieOaHUM: TepHof,
4acToTa, aMIUINTyJa. MaremMaTU4eCKUM W TPYKUHHBIM MasTHUKHU. [IpeBpaineHue
SHEPIUH NPU KOJIEOATEIHLHOM JIBUKEHUM.

3aryxarone kojieOanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. MexaHnuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL. J[JinHA
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHEHHs. MeXaHMYeCKHE BOJIHBI B TBEPIOM TeETE,
CEHCMHYECKHE BOJIHEI.

3ByK. I'poMkocTh 3Byka u BbicoTa ToHa. OTpakeHue 3Byka. MH(]pa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu
HaOmnronenue konebanuit Tes o 1eUCTBUEM CUJTBI TSDKECTH M CUITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
Pacnpoctpanenue npo0IbHBIX M MOTIEPEUHBIX BOJIH (HA MOJICIIH).
Habmronerune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimoi

Omnpenenenre 4acTOTHl ¥ Mepro/ia KOIeOaHN MaTeMaTHIECKOTO MasSTHUKA.

Onpenenenye 4acToThl U eproia KoueOaHuil MPyKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH NepHoAa KoieOaHUM MOABEIIEHHOr0 K HUTHU Ipy3a
OT JJTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TE€pUOJA KOJEOAHWNA TNPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoja KojeOaHui Tpy3a, MOJBEUICHHOIO K HUTH,
OT Macchl Tpy3a.

OmnbITEL, JEMOHCTPUPYIOUINE 3aBUCHMOCTh TMEpHOAa KOJICOaHWH TPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI.

W3mepenune yckopeHus: CBOOOTHOTO TTa/ICHHS.

Paznen 10. DiaekTpoMarHuTHOE M0JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI

13
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DJEeKTPOMarHuTHOE ToJIE. DNEeKTpOMAarHUTHbIE BOJIHBL. CaoiicTBa
AJIEKTPOMArHUTHbIX  BoJH. Illkama  370€KTpoMarHUTHBIX — BOJH. Vcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnexTpomMarHuTHas nmpupoza csera. CKkopocTs cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3ydeHnne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOUIIBHOTO TeneoHa.

Pa3znen 11. CBeTOBBIE SIBJIEHUSA

JlyueBast mognenb cBera. Mcrounuku cBera. lIpsMonuHeliHOe pacnpocTpaHEeHHUE
ceeta. 3armeHuss Conmnua u Jlywsl. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpa)X€HUS CBETA.

[Ipenomnenne cBera. 3akoH npenoMiieHHs cBera. llomHOe BHyTpeHHee
oTpaxkeHue cBera. VCcrmoap30BaHHE MOJHOTO BHYTPEHHETO OTPAa)KEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xox myuedt B nuH3e. Ontudeckas cucrema (oToarmapara, MUKPOCKOIa U
Teneckona. I'a3 kak ontuyeckas cuctema. biM3opykocTs U JAIbHO30PKOCTb.

Pasznoxenue 6enoro csera B ciektp. OnbiTel HetoToHA. Cl0K€HNE CIEKTPAIbHBIX
1BeTOB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpsiMonMHEHOE PacpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomy4yenue n3oOpakxeHuil B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTHYeCKUN CBETOBO/I.
Xox stydeid B coOMparomieil JInH3e.
XO0J1 Iyuer B pacCenBarOLIEH JIUH3E.
[Tony4yeHnue n300paxeHuil ¢ MOMOILBIO JIUH3.
[Tpuntun nevictBus poroanmnapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopens rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomy4yenue Genoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHUsI CBETOBOTO JTyda OT yTJia afcHHUS.
N3yuenne XxapakTepUCTUK N300paKEHUs MTPEAMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yTJTa MPEIOMIICHUSI CBETOBOTO JIy4a OT YIJia aJACHUS
Ha TPAHUIIE «BO3yX—CTEKIION.
[Tomy4yenue n3o0paxeHuil ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.
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Onpenenenue GOKYCHOTO pacCTOSHUS U ONTUYECKON CUIIbI COOMPAIOLIEH JIMH3BI.

OnBITHI 10 PA3JI0KEHUIO OEIOT0 CBETA B CIEKTD.

OnbITHl IO BOCHIPUATHIO LIBETA MPEAMETOB IPU UX HAOJIIOJICHUM Yepe3 I[BETOBbIC
(GUIBTPHL.

Pa3nen 12. KBanToBbIe sIBJIEHUSI

Onwitel  Pesepdopna u muranerapHas mozenb atroma. Moxens atoma bopa.
Hcnyckanue u norjouieHue ceera aromoM. KBanTel. JInHelyaTeie CIEKTPBHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO Sipa.
Hyknonnas monens atomuoro sijpa. M3oronsl. PaguoaktuBHbie npespamenus. [lepuon
IIOJTypacIiajia aTOMHBIX SED.

SAnepHble peakuyn. 3aKOHBI COXPAaHEHU 3apsAI0BOI0 U MAaCCOBOTO YMCEI. DHEPTHUS
CBA3U aTOMHBIX saep. CBs3b Macchl M SHEpPruu. Peakuuu cCUHTE3a U JCIICHUS SLIEp.
Ncrounuku saeprun ConHIa U 3BE3I.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYECHHM Ha JKUBBIC
OpraHU3MBL.

Jlemoncmpayuu
CrexTpbl U3Iy4eHHUs U MOTJIOMICHHUS.
CnexTpbl pa3InvyHbIX Ta30B.
CnekTp Bogopoaa.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cu€Turka HOHU3UPYIOMINX U3TYyUYEHUH.
Peructpanus uzaydeHus: IpUPOJHBIX MUHEPATIOB U MPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

HabnroaeHue CIUIOMHBIX ¥ IMHEHYATBIX CIICKTPOB U3ITyUCHUSI.

HccenenoBaHue TPEKOB: M3MEPEHHE SHEPIHMH YACTHIIBI 110 TOPMO3HOMY ITyTH
(o potorpadusm).

W3mepenue panoakTHBHOTO (hOHA.

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[ToBTOpUTENHEHO-0000IAIOIIMI MOAYIbL TpPEAHA3HAUYECH MJIS CHCTEMaTU3allud U
0000IIeHNs MPEIMETHOTO COACPKAHUST U OIbITa JEATCIIBHOCTH, MPHUOOPETEHHOTO
IpU M3yYEHUU BCETO Kypca (PU3MKH, a Takxke [Js TOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY dK3aMEHY MO (hU3UKE ISl 00yJaroUIUXCsl, BEIOPABIINX ATOT YUCOHBIM
peaMET.

[Ipy w3yyeHUH JAHHOTO MOJYJIS PEaTU3YIOTCSd W CUCTEMATHU3UPYIOTCS BUIBI
NeSATETLHOCTH, HAa OCHOBE KOTOPBIX OOCECIEUYMBAETCS JIOCTHDKCHHE TMPEAMETHBIX U
MeTanpeIMETHBIX MJIAHUPYEMBIX pEe3yJIbTaTOB o0yueHwus, dbopmupyercs
€CTEeCTBEHHO-HayYHasi TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS
SIBJICHUHW MPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHITH (DU3NUECKUE SBJICHMUSI,
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MIPUMEHSISL TOJIyYEHHBIE 3HAHWS, pelaTh 3aJadyd, B TOM YHCIE KA4YE€CTBEHHBIE H
AKCIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIN XapaKTep JAHHOTO pa3esa pean3yeTcs 3a CUET
TOT0, YTO OOYYAIOIIMECS BBIMOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEIJIaraeTcs:

HA OCHOBE MOJIyYE€HHBIX 3HAHUW Pacro3HAaBATh U HAYYHO OOBSACHATH (PU3UUYECKHE
SBJICHUS B OKPYXAIOIIEH IPUPOJIE U TOBCETHEBHOM )KU3HH;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUTSL IPOBEPKH TUIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITH HAy4YHbIE OCHOBBI HauOOJee BAXKHBIX JOCTUKEHUWA COBPEMEHHBIX
TE€XHOJIOTUW, HalpUMEp, MPAKTHUYECKOTO HCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHHKOB

O9HCPIruyu Ha OCHOBC 3aKOHa IMIPCBpAlICHHA KW COXpPAaHCHHUA BCCX HM3BCCTHBIX BHIOB
OHCPI'UH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

W3ydyenne (u3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HaIPaBJICHO
Ha JIOCTM)KCHUE JIMYHOCTHBIX, METANpPEIMETHBIX U TPEAMETHBIX 00pa3oBaTeIbHbBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynpraTe msydeHus (pu3ukum Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs
y obyuatomierocst 0yayt chopMUpOBaHBI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) nIaTPHOTHYECKOT0 BOCTIUTAHMS:

IPOSIBJICHHE HMHTEpECa K HCTOPUUM U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
(bu3nYecKoil HayKH;

LIEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpaskKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

TOTOBHOCTh K AaKTUBHOMY Yy4YacTUIO B OOCYXJIEHHHM OOIIECTBEHHO-3HAUYMMBIX
U OTHUYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTHYCCKUM TIPUMCHCHHEM JIOCTHIKEHUN
busuky;

OCO3HAHMUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHITUIIOB B IEATEILHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCIIMTAHMS
BOCIIPHUATHE OSCTETHUUECKUX KayecTB (DU3NYECKOW HaykKu: €€ TrapMOHHYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IeHHOCTH HAYYHOTO TIO3HAHMSI:

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYpPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, UHTEpeca K HCCIIEN0BATEIbCKON
NEeATEIbHOCTH;

5) popMupoBaHus KyJIbTYPHI 3I0POBbS U YMOIUOHAIBHOTO (JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXHOCTH MpaBWJI OE30MacHOTO TOBEIEHUS Ha TPAHCIOPTE,
Ha JIOPOrax, C AJIEKTPUUECKUM U TETIOBBIM 000pYI0BaHNEM B JTIOMAIIHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO )K€ MpaBa y APYroro 4ejoBeKa;

6) TPyA0BOT0 BOCTIMTAHMS :

AKTUBHOE YYacTHE€ B PEIICHUU MNPAKTUYECKUX 3a7ady (B pamMKax CEMbH,
o0pa30oBaTeNbHON OpraHu3allii, TOpOJaa, Kpas) TEXHOJIOTHYECKOM U COIMaIbHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

WHTEPEC K MPAKTUUECKOMY U3YUEHUIO TTpoeccuil, CBI3aHHbBIX C (PU3UKOI;

17



®enepanbHas paboyas mporpamma | duzuka. 7-9 kiaccel (6a30BbINH YPOBEHb)

7) 3K0JIOTHYECKOT0 BOCTTUTAHUA:

OpUEHTAIMs Ha MPUMEHEHNE (PU3NUEeCKUX 3HAHWM JJIsI pelIeHUs 3aj1ad B 00JIacTH
OKpY>KaroIiel cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB M OLICHKH UX BO3MOXKHBIX MTOCJIEACTBUN
JUISL OKPY KarOIIeH Cpeibl;

OCO3HaHME TII00ATBEHOTO XapaKTepa YKOJIOTHICCKUX TTPOOJIEM U Iy TEH UX PEIICHUS;

8) aganTanuu K H3MEHSIOIUMCS YCJIOBHSM COIHAJIbHOW U MPHPOTHOM CPe/bl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPHW BBITIOJIHCHUH HCCICIOBAHUN U MPOCKTOB
(bU3UYECKON HAMMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeSITeIIbHOCTD;

noTpeOHOCTh B hOPMUPOBAHNHU HOBBIX 3HAHUH, B TOM Ynciie OpMYIUPOBAThH UCH,
MIOHSTHUSI, TUTIOTE3bI O PU3NUECKUX 00BEKTAX U SBJICHUSX;

OCO3HaHME JCPUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEM B 00JacTh
bu3uKy;

IJJAHUPOBAHKME CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (M3MYCCKUX 3HAHHM,

CTPEMJICHHE aHAM3WPOBATh W BBISIBJIATH B3aUMOCBS3H TPHUPOMABI, OOIIECTBa U
PKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUI;

OIICHKA CBOUX JICMCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPETY, BO3MOMXKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbraTe ocBoeHUS MporpamMMmbl MO (PU3MKe HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanuss y  oOywaromierocs  OyayT  cOpMHpPOBaHbl  METANpPEIMETHBIE
pe3ynbTaThl, BKJIIOYAIOIINE TIO3HABATEIbHBIC YHUBEpCAIbHBIE Yy4ueOHbBIE IEHCTBHS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YIeOHbIEC ACHCTBUS, PETYIISITHBHBIC YHUBEPCATHLHBIC
y4eOHBIC ICUCTBUSI.

IHo3HaBaTeibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBblie Jlornyeckue 1ecTBus:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBICHUI);

yCTaHaBIMBaTh  CYLIECTBEHHBIM  NpPU3HAK  KiIacCU(PUKAIMK,  OCHOBAHUS
JUTs1 000OILEHUs U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUUS B pacCCMaTPUBAEMBbIX (haKTax, JaHHBIX
Y HaOJIOJCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHHSIM;

BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MPU U3yUEHUU (PU3NMUECKUX SBJICHUN U
IPOLIECCOB, JeJIaTh BBIBOJABI C HCIOJb30BAHUEM JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOU€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUNH;

CaMOCTOSITENIbHO BBIOUpATh CHOCOO perieHuss ydeOHoW Qu3nyeckor 3amadn
(cpaBHEHUE HECKOJIBKUX BApUAHTOB pellleHus1, BEIOOp Harboiee MOIXOISIIETo ¢ yUYETOM
CaMOCTOSITENTLHO BBIZICTIEHHBIX KPUTEPHUEB).
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ba3oBble ucciienoBarebCKHe 1eCTBUA:

UCTIONb30BaTh BOMPOCHl KaK HCCIENOBATENbCKUI HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH IO CAMOCTOSTEILHO COCTABICHHOMY TUIAHY OIIBIT, HECIIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHNEe (DU3NISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAIIHIO, TIOTyYEHHYIO B XOIC
WCCJICTOBAHMSI WJTH DKCTICPUMEHTA;

CaMOCTOSITENIbHO  (popMysIHpoBaTh OO0OOIIEHHS W BBIBOJABI 110 pe3yiabTaTam
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHNS,

IIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (U3MUECKUX IPOIIECCOB,
a TaKKe BBIIBUTATh TMPEAMOIOKEHUS 00 UX pa3BUTUU B HOBBIX YCIOBUSX U
KOHTEKCTaX.

Pabora ¢ undopmanueii:

OPUMEHATh PA3JMYHBIE METOJbl, WHCTPYMEHTBI M 3allpOChl IIPU IIOMCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pU3HUeCcKOU
3a]1a4H;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  UHTEPIPETUPOBATh  HMH(POpPMALIHIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHMUS,;

CaMOCTOSITENIbHO BBHIOMpATh ONTUMANIbHYIO (hOpMY NpeacTaBiieHUus: HHPOpMaIul U
WUIIOCTPUPOBATh pEIIaeMble 33Ja4d HECIIOKHBIMM CXEMaMM, JHarpaMMaMi, WHOHN
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC JeiiCTBHS:

B XOJI¢ OOCYXJeHHsI y4eOHOro Marepuaia, pe3yJbTaToB JIAOOPATOPHBIX padoT
U TIPOCKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMON TEMbI M BBICKA3bIBATh
UJeu, HAIeJCHHBbIE HA peIIeHHWEe 3aJaud W TOJJep’KaHue OJaroKeaaTeIbHOCTH
0OIICHNS;

COTIOCTaBIIAITb CBOM CYXKIEHUS C CYXICHHSIMHU JPYTMX YYaCTHUKOB JHAayora,
oOHapYyKHUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;

MyOJMYHO TIPEACTABISATH PE3YyIbTaThl BBITIOJIHEHHOTO (DU3HUYECKOTO  OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

MOHUMATh U UCIIOJIb30BATh MPEUMYIIIECTBA KOMaHIHOW U UHIMBUIYAIbHOU PaOOTHI
MIPY pelIeHUU KOHKPETHOUN (pU3HIECKON MPOOIEMBI;

IPUHUMATh LIEJM COBMECTHOU JESITEIIbHOCTH, OPTraHU30BBIBATH JIEHMCTBUS MO €€
JTOCTIDKCHHIO: PACTIPENEIATh PO, 00CYXIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JIEHCTBUS C IPYTUMHU WICHAMH KOMAaHIbI;

OIICHMBATh KAaueCTBO CBOEro BKJIaJa B OOHNUH TPOAYKT MO KPUTEPHSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMHU B3aHMOICHCTBHSI.
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PeryiasiTuBHbIE YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS
Camoopranusanus:

BBISIBJISITH  TTPOOJIEMBI B JKM3HEHHBIX M YYE€OHBIX CHTYaIlUsiX, TpPeOYIOINUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3IUYHBIX TOIX0aX MPUHATHS pelIeHni (MHINBUIYAIBHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUH TPYIIION);

CaMOCTOSTEIILHO COCTABJIATh AJITOPUTM pelieHUs (PU3NYECKO 3amauu WM TUTaHa
UCCIICIOBaHMUSI C Yy4ETOM HMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH IpeIiaraeMble BApUAHThI PEIICHUH;

JIeNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTE/VICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTyallMH U IIPEJIaraTh IUIaH €€ N3MEHEHUS;

OOBSCHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBbI B JEATEIBHOCTb (B TOM YHCIE B XOJ BBIIOJIHEHHS
(U3MYECKOr0 HCCIEIOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejloBeKa B XOJ€ CIOopa WIM JUCKYCCHH
Ha HaAy4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

MpU3HaBaTh CBOE MPaBO Ha OMMOKY MNpH pElIeHHH (U3UYECKUX 3a4ad WA
B YTBEPIKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyueHuss B 7 KJjacce MpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUM:

WCIIONIB30BaTh TOHATHSA: (U3NUYECKHE W XHUMHYECKUE SBIICHUS, HAOJIOIEHNE,
OKCIIEPUMEHT, MOJIEb, THUIIOTE3a, CAWHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJICKYJa,
arperaTHbIe COCTOSIHMSI BelecTBa (TBEpIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIDKEHWE  (paBHOMEpPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEHHOE),  TpaeKTOpHs,
paBHOACHCTByIOIIas cui, Aedopmanms (ympyras, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyath siBieHus (muddysus, TErioBoe JBMIKEHHWE YaCTHI[ BEIECTBa,
pPaBHOMEpHOE JBWKEHUE, HEPAaBHOMEPHOE IABWIKEHUE, WHEPIUS, B3aUMOJCHCTBHEC TEII,
paBHOBecHE TBEPIBIX TENI C 3aKpEINIEHHON OCBHIO BpAIllCHUS, Tepenada JIaBICHUS
TBEPIABIMHU TEJIaMH, XKUIAKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBJICHHE, TUTaBaHUE TeT,
MIPEBPAIICHUS] MEXaHUYECKOW HDHEPruy) IO OMHCAHUI0 MX XapaKTePHBIX CBOWCTB M
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUYECKHUX SIBICHUUW B OKPYXKAIOIIEM
MHpE, B TOM YHCie (PU3UUECKHE SIBJICHUS B IPUPOJIC: IPUMEPHI ABMKCHUS C PA3TUIHBIMHU
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CKOPOCTSIMA B XMBOW WM HEXKUBOM IPUPOJE, NEUCTBUE CHIIBI TPEHUS B IIPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpHOro AaBJICHHS HA KUBOM OpraHusM, IJIaBaHHUE PbIO,
pbluard B TeJ€ 4eJIOBEeKa, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3a7ady B yueOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHUIA,

OMKCHIBATh WU3YYCHHBbIE CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, IIyTh, CKOPOCTb,
CpemHssl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TEINIA, CHJIA TPEHUS, JABICHUE
(TBEpIOrO TEna, JKUIKOCTH, ra3a), BbITAJIKUBAIONIAs CHUJIa, MeXaHW4eckas paboTa,
MOIIHOCTh, TUJIEYO CHUJIBI, MOMEHT CHJbl, KO3()D(PUIMEHT TMONEe3HOr0o JACUCTBUSA
MEXaHU3MOB, KUHETUYECKasl U TMOTEHIMAJIbHAsl SHEPTUs), NpU OMHCAHUM IMPABUIBHO
TPAKTOBAaTh (PU3UUYECKUN CMBICIT UCTIOIB3YEMbIX BETUUYHMH, HX 0003HAUCHUS U €AMHULIBI
¢u3nyecKuX BETWYHMH, HAXOAWTHh (HOPMYIbBI, CBS3BIBAIONINE MTaHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYIMMHM BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBUCHMOCTEN
(U3NYECKUX BEJINYMH;

XapaKTEpHU30BaTh CBOMCTBA TeJl, (PU3MYECKHUE SBJICHUS M MPOLIECCHI, HCHOJb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIbL OJTHOM MpsiMoii), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKON 3HEpruu, Ipu 3TOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MPOLECChl U CBOWCTBAa TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHME M3 1-2 jOorMyeckux IIaro
Cc onopoi Ha 1-2 u3y4yeHHBIX CBOMCTBA (PU3NUYECKUX SBICHUH, GPU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacu€rHble 3aJauyud B 1—2 JecTBUS, HCNONB3Ys 3aKOHBI U (OPMYJIBL,
CBS3BIBAIOLIME (PU3NYECKHE BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJ1a4M 3alIUChIBaTh
KpaTKOe YCJIOBUE, MOJICTABIATH (DU3UUYECKHME BEIUYHMHBI B (OPMYJbl U TPOBOIUTH
pacuéThl, HAXOIUTh CIIPABOYHbBIE JaHHBIE, HEOOXOUMBIE JIJIsl PELLIEHUS 3a]1a4, OLIEHUBATh
PEANMCTUYHOCTh OJMYYE€HHON (PU3UUECKON BEIUYUHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIUTh NPH MOMOIIM (PU3MYECKHX
METOJOB, B OIIMCAHUU HCCIIEIOBAHMUS BBIACIATH IPOBEPAEMOE IPEANOJIOKEHUE
(runoTesy), pa3ianuyaTh U MHTEPIPETUPOBATH MOJYUYEHHBIN Pe3yibTaT, HAXOUTh OITMOKU
B XOJI€ OIIBITA, Je1aTh BBIBOJBI 110 €0 Pe3yJIbTaTaM;

MPOBOJIUTH OMBITHl MO HAOMIOACHHUIO (DU3NYECKUX SIBICHUA WUIU (PU3NYECKUX
CBOMCTB TeJl: (OpMYIUPOBATH MPOBEPIEMbIE MPEIIONIOKEHUS, COOUPATh YCTAHOBKY
U3 IPEJI0AKEHHOTO 000pYyI0BaHUS, 3aMCBIBATh X0 ONbITA U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATD MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MaCChl Tella, 00bEMa, CUIIBI
U TEMIIEpaTyphl C KUCIOIb30BAHUEM AHAJIOTOBBIX W HUQPPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB ¢ yUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKOW BEJIMYMHBI OT APYTron
C UCITOJIb30BAHUEM NPSIMBIX U3MEPEHU (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYILIETOCS
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TeJaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHSI OT Beca Tella, KauecTBa
00paOOTKM TOBEPXHOCTEM TEA M HE3aBUCUMOCTH CHWJIbI TPEHUs OT IUIOIIAIu
CONPUKOCHOBEHHUSI TEJI, CUJIBl YIIPYTOCTH OT YJUIMHEHUS IIPY’KUHBI, BBITAIKUBAIOIICH
CWIbl OT 00bEMa NOrpYKEHHOM 4YacTU Tela MU OT IUIOTHOCTH >KHJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€Na, OT TIIyOHHBI, HA KOTOPYIO IMOTPYKEHO TEJI0, YCIOBUI
IUIaBaHUs TEJ, YCIOBUM PaBHOBECHS phluara M OJIOKOB, y4aCTBOBAaTh B IJIAHUPOBAHHUH
y4eOHOTO HCCIIEIOBaHUS, COOMpPATh YCTAHOBKY M BBIMOJHATH H3MEPEHUs, CIeays
IPEJIOKEHHOMY IUIaHY, (UKCUpPOBATh pE3yJbTaThl IOJIYYEHHOW 3aBUCUMOCTHU
bu3nyecKuX BEIMYMH B BUJAE NPEIOKEHHBIX TaOJHUIl U TpaduKOB, J€JaTh BBIBOJBI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

IPOBOJIUTHh KOCBEHHbIE M3MEPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIKOCTH W TBEPIOIO TeEla, CHUJA TPEHUS CKOJIBKEHWS, JaBJICHHE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIa, ACHCTBYIOIIAs Ha IOTPYKEHHOE B )KUAKOCTb TEN0, KO3PPUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIIEAYs IPEMIOKECHHOW HHCTPYKIIUN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpATh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY W BBIYUCISATH
3HA4YCHHE UCKOMOM BEJIUYHMHBI;

coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH mpu paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh IMPUHLHUIBI JEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIOIIMECS COCYAbl, 0apOMETp, pblyar, MOABHKHBIN U
HEIMOABW)XHBIN OJIOK, HAKJIIOHHAS MJI0CKOCTb;

XapaKTEpU30BaTh NPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpPOMl Ha MX omucaHus (B TOM 4YHWCIE: MOAIIUIHUKH, YCTPOWCTBO
BOJONIPOBO/IA, THAPABINYECKUNA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAacoc,
apeoMeTp), UCMOJb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNU U HEOOXOJIHUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HHPOPMALMIO O MIPHUMEPAx) MPAKTHUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU [UJIsi OOecredeHus
0e3omacHOCTH TMpU OOpalieHUH C NpuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHUSI HOPM IKOJIOTMYECKOTO MMOBEICHUS B OKPY KAIOIIeH
cpexe;

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(popManuu B MHTepHEeTe B COOTBETCTBUU
C 3aJJaHHBIM MMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUIM U TyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATh HHPOPMAIUIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOM
WJIM MOKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BaTh TPHU  BBINOJHEHUM YYEOHBIX 3a/laHuil  HayYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOTO COAEpXaHHs, CIPaBOYHbIE MaTepuajbl, PECypChl CEeTH
WuTepHer, BiuageTh NpuéMaMH KOHCIEKTHUPOBAHMS  TEKCTa, MpeoOpa3oBaHus
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
2—3 WCTOYHUKOB HMH(OpManuu (U3NYECKOTO COJEpKaHHUS, B TOM UHUCIE MyOIMYHO
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JieNaTh KpaTKHe COOOIIEHUS O pe3yjbTaTax MPOEKTOB WM Y4€OHBIX HCCIEIOBaHUM,
IpU 3TOM TPaMOTHO HCIOJb30BaTh W3YUYCHHBIN MOHSATHIHBIN anmapaT Kypca (U3HKH,
CONPOBOKJIATh BBICTYINICHUE MPE3ECHTALNEN;

MIPY BBITIOJTHEHUH Y4€OHBIX MPOEKTOB U UCCIEIOBAHUHN pacpeiensaTh 00s13aHHOCTH
B TPYIIIIE€ B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIITOJIHEHUEM IIJIaHA
NCHCTBUM, aJlleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAX B JAESITEIBHOCTb TPYIIIIHL,
BBICTpanBaTh KOMMYHMKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAsi MHEHUE OKPYKAOIIMX.

K koHmy oOyueHus B 8 KkJjilacce mpeIMETHBIC pe3yiabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBH)KEHUE aTOMOB H
MOJICKYJI, arperaTHbIC€ COCTOSIHHSI BEIIECTBA, KPUCTAJUTMUECKHE W aMOopdHBIC Tena,
HACBIIIIEHHBIN U HEHACBHIIIIEHHBIN T1ap, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS

SHEPrusi, TEIIOBOM JIBUTATEIb, JJIEMECHTAPHBIN JICKTPUUECKUAN 3apsifl, SIEKTPUUECKOE
T0JI€e, MPOBOJIHUKHU U AUAJICKTPUKH, MOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE MOJIE;
pasnuyaTh sIBJIEHUS (TEIIOBOE PACIIMPEHUE U CKaTHE, TEIUIONepeaayda, TENIoBOe
paBHOBECHE, CMAayMBaHWE, KANWUISIPHBIC SIBJICHUS, MCIIAPECHHE, KOHJACHCAIHS,
IJIABJICHHUE, KPUCTAJUIA3ALHS (oTBepaeBaHuE), KHUIICHUE, TerJIoneperaya
(TEenI0MpPOBOHOCTh, KOHBEKIIUS, WU3JIYyUYCHHE), DJICKTPU3ALMS TEJ, B3aUMOJCHCTBUE
3aps0B, NEUCTBUSL DJICKTPUUECKOrO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aUMOJICHCTBUE
MAarHuToOB, JEHCTBUE MArHUTHOTO MOJIS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHas
WHIYKIUS) 10 ONUCAaHWI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBIICHUM B OKpPY>KarOIIEM
MHUpEe, B TOM 4ucjie (pu3nueckue SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKCHUE U
KallWJUISIPHBIE SIBJICHUST B TIPUPOAEC, KPUCTAIBI B mpupone, usiydeHue CoJHIa,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHWE pOCHI, TymMaHa, WMHEs, CHeEra,
AIIEKTPUUYECKUE SABJICHUS B aTMOc(]epe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiiu, Jpeid MoarocoB, POJIb MATHUTHOTO MO JUIs AKU3HU Ha 3emiie, MOJspHOe
CUSIHHME, TIPU OTOM TMEPEBOAUTH MPAKTUYECKYIO 3ajadyy B Yy4eOHYIO, BBIJCIATH
CYILIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUM;

OTNUCHIBATh HW3YYEHHbIC CBONCTBAa Tel U (DU3NYECKUE SIBJICHUS, HCIOIb3Ys
¢dbu3nyecKre BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIrus, KOJIMYECTBO TEIUIOTHI,
yAENbHas TEIIOEMKOCTh BEILECTBA, YAENbHAS TEIUIOTA IUIABJICHUS, y/IEJIbHAS TEIUIOTa
napooOpa3oBaHusl, ylelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(PQGUUIMEHT IMOJIE3HOTO
JICUCTBUS TETUIOBOM MAIlMHBI, OTHOCUTEJIbHAS BJIAXKHOCTH BO3/1yXa, JJIEKTPUUECKUM
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HAIIPSYKEHHUE, COMPOTUBIIEHUE TPOBOJAHUKA, YIAEIBHOE
COTNPOTUBJICHUE BEIIECTBA, pab0Ta U MOIIHOCTH AJIEKTPUUECKOT0 TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI UCIOIB3YEMbIX BEIUYMH, O003HAUCHUS U
eAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBSI3BIBAIONINE JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMHM BEJIMYMHAMH, CTPOUTH TpaduKu H3YYEHHBIX
3aBUCUMOCTEH (M3UYECKUX BEJIMUUH;
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XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUSI U TPOIECCHI, HUCIOIb3YS
OCHOBHBIEC TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHUECKOM TEOPUH CTPOEHHUS BELIECTBA,
MPUHITUI CYNEPIIO3UIINH TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3aps/ia,
3akoH OMa J1s ydacTka uemnu, 3akoH JDxoyns—JIeHna, 3aKkoH COXpaHEHHWs! SHEPruH,
IIPY ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMAaTHUYECKOE

BBIPAKCHHE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyalUMid  NPaKTHUKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  IIPUYUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMUYECKHX 1IaroB ¢ onopoi Ha 1-2
U3YYCHHBIX  CBOMCTBa  (M3MUECKUX  SBICHUH, (PUINYECKHUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3a1ayu B 2—-3 ACUCTBUS, HCIONB3YS 3aKOHBI U (OPMYIIbI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMUMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 33/1a4M 3alIUChIBAaTh
KpaTKO€ YCJIOBHE, BBISBISITH HEIOCTATOK JAHHBIX JUIsl PEIICHUS 3aJauyd, BBIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ PEIICHMS], IPOBOIUTH PACUETHl M CPABHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIINTh MpPU MNOMOUIM (PUIUUECKUX
METOJOB,  HWCIOJb3ys  ONMCAHHE  MCCIEAOBAHUA,  BBIACIATH  IIPOBEPSEMOE
IIPEANIOJIOKEHNE, OLIEHUBATh IPABWIBHOCTh IOPsAKA IPOBEACHUsS MCCIECAOBaHUA,
JIeJIaTh BBIBOJIBL;

MIPOBOJIUTH OMBITHl MO HAOMIONECHUIO (DU3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB TeJ (KaNWJUISIPHBIE SBJICHUS, 3aBUCUMOCTb JJABJICHHs BO3/lyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH IPOLIECCA OCTHIBAHUS M HArpEBaHUs IIPU U3JIyYEHUU OT LBETA
U3llydame  (IOrJomarmIeld)  MOBEPXHOCTH, CKOPOCTb  MCHApEeHHsl  BOJBI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOIIAAM €€ ITOBEPXHOCTH, OJJIEKTpU3aLUsa Tel U
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsoB, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHHUTOB,
BU3yaJI3alMsl MATHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTa, CBOWCTBA SJIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OPMyJIUpOBaTh MPOBEPSiEMble MPEAMNOJIOKEHUS, COOUPATH
YCTaHOBKY U3 MIPEJIOAKEHHOT0 000pYy10BaHUS, OIMCHIBATh XOJ1 OIIbITA U (POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATh IPAMBIE W3MEPEHUS TEMIIEPATYPbl, OTHOCHUTEIBHOW BIIAXKHOCTH
BO3/lyXa, CWJIbl TOKA, HANpPsOKEHUS C HCIOJIb30BAHWEM AaHaJIOTOBBIX MpPUOOpPOB U
JATYMKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATh pE3yJibTaThl M3MEPEHUU C Y4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C MCIOJIb30BAaHUEM NPSIMBIX HM3MEPEHHUI (3aBUCMMOCTH COMPOTUBIIEHUS IMPOBOJIHUKA
OT €T0 JUIMHBI, IUIONIaAN NONEPEYHOTO CEYEHNS U YIAEIBHOIO CONPOTUBIICHHS BEIIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUSI HA MPOBOIHHUKE,
UCCJIEIOBAHUE TIOCJEA0BATEILHOIO W MapajyIeIbHOTO COEIUHEHUN MPOBOJHUKOB):
IJIAaHUPOBATH UCCJIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINIOJIHATH U3MEPEHUS, CIenys
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NpeIIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTAaThl MOJYYEHHON 3aBUCHUMOCTH B BHUJIE
TaOJIML ¥ TpapUKOB, €1aTh BHIBOBI 110 PE3YJIbTaTaM HUCCIIEI0BAHUS;

MIPOBOANTH KOCBEHHBIC U3MEPEHUS PU3NUECKUX BEIHUNH (yAeTbHas TETNIOEMKOCTD
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
IpEeJI0KEHHON UHCTPYKIUH, U BBIYUCIIATh 3HAUEHNUE BEJIMYMHBI,

coOnrofaTh MpaBuja TEXHUKM O€30MacHOCTH MNpu paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha HX ONUCAaHUS (B TOM 4YHCIE: CHUCTEMA OTOIUICHHUS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUYMK DIECKTPUUYECKON
OHEPrUM, DJIEKTPOOCBETUTENbHbIE NPUOOPBI, HArpeBaTEIbHBIE 3JIEKTPONPHOOPHI
(mpuMmepsbl), SJIEKTPUUECKUE MPEAOXPAHUTENN, 3JIEKTPOMArHUT, AJIEKTPOJBUraTellb
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAHHUA O CBOMCTBAaX (U3NYECKUX SBJICHUA U
HEoO0XOouMble (PU3UUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE NPHUOOPHI
10 CXE€MaM U CXEMaTHYHBIM PUCYHKaM (3KHJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTaTeIb BHYTPEHHErO CrOPAHMS, JJIEKTPOCKOI, PEOCTAT), COCTABIATH
CXEMBI 3JIEKTPUYECKUX LIETIEH C IMOCIEI0BATEIbHBIM U MapajuICIbHBIM COEIHMHEHHEM
AJIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHUS IIEMEHTOB AIEKTPUUECKUX LIETIEH;

MPUBOANTH TMPUMEPHl (HAXOIUTHh HWH(MOPMAIMIO O MPUMEpPAX) MPAKTHUYECKOIrO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHMM B TOBCEAHEBHOW MXU3HM Mg 0OOecreyeHus
0€30IacHOCTH IpY OOpAIICHUH ¢ MPUOOPAMHU U TEXHUUECKUMU YCTPOWCTBAMU, COXPAHEHHS
3JI0pPOBbsI U COOJIIOIEHHSI HOPM 3KOJIOTUYECKOI0 MOBEICHUSI B OKPYIKAIOIIEH cpelie;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUW W MYTEM CpaBHEHUS AOIMOJHHUTENIbHBIX HWCTOYHHKOB
BBIACIATh MH(OpMaALUIO, KOTOpas SBISETCA MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUU HAYYHO-TIOMYJISIPHYIO
IUTEPaTypy (U3MUYECKOTO COAEPKAHMS, CIPABOYHBIE MaTEpHUAIIbl, PECYPChl CETU
WuTepHeT, BiIageTh MNpUEMAaMH KOHCIEKTHUPOBAHUS TEKCTa, MpeoOdpa3zoBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOMW CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHBbIE COOOIIEHMs, 00001mas
MH(OPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOTO COAEpKaHUSA, B TOM YHCIIE
nyOJMYHO  TPENCTaBIATh  pe3yJdbTaThl  MPOEKTHOM  WJIM  HMCCIEeN0BaTEIbCKOU
JeSATEIbHOCTH, TIPU 3TOM IPAMOTHO HMCIOJIb30BaTh M3YYECHHbIM MOHATUWHBIN anmmapar
Kypca (pU3HMKH, COMPOBOKIATH BBICTYIIEHUE MTPE3EHTALIUEH;

IpU BBIMOJHEHUU Y4€OHBIX MPOEKTOB M MCCIENOBAHUNA (PU3UYECKHUX IMPOIIECCOB
pacnpenenarh O0sS3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/1auaMu,
CIIEIUTh 3a BBHINOJHEHUWEM IUIAaHA JACUCTBUM M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBaTh  COOCTBEHHBIM  BKJAJ B  JI€ITEIBHOCTh  TPYNINbl, BHICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIISISI TOTOBHOCTh pa3peniaTh KOH(IUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOuYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmanus (ymnpyras, miacTUdeckas),
TPEHUE, IIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, LIEHTP THKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWMs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS
Y TIOTJIONIEHNs, alb(a-, 0eTa- U TaMMa-u3IydeHus, M30TOIbI, SiAepPHAs SHEPTeTHUKA;

paszinyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOJHOE MaJIEHHUE TeJ, PABHOMEPHOE
JIBI)KCHUE TI0 OKPYXXHOCTH, B3aUMOJEHCTBUE TE€J, PEAKTUBHOE JIBIXKCHHE,
KoJieOaTeNbHOE [BI)KEHHUE (3aTyXalllMe W BBIHYXICHHbIE KOJIEOaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
Y MIPEJIOMJICHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIoKEHUE OEIoro cBera
B CIEKTP U CJOXKEHUE CHEKTPAJbHBIX IIBETOB, JUCIEPCUSl CBETA, €CTECTBEHHAA
PaIOAKTUBHOCTH, BOSHUKHOBEHUE JTUHEHYATOTO CIIEKTPa U3TYyUEHHUS) 110 OTMMMCAHUIO UX
XapaKTePHBIX CBOWMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIONIUX JaHHOE (PU3nuecKoe
SIBJICHHE;

pacro3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM MUPE
(B TOM uucie Gpu3ndecKue sIBJICHUS B MIPUPOJIE: MPUIUBLI U OTJIMBBI, IBHKCHUE TIJIAHET
ConHeyHO! CUCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHUE, CEUCMHYECKHE BOJHBI, I[yHaMH, 5XO, IIBETa Tel,
ONTUYECKHE  SIBJICHUS B  TPUPOAE, OUOJOTHYECKOEe  JIEWCTBHE  BUAMMOTO,
yIbTPaUOIECTOBOTO M PEHTIEHOBCKOTO W3Jy4YeHUH, €CTECTBEHHBIM PaJIMOAKTHUBHBIMN
(b oH, KOCMUYECKHUE JTy4YH, PAAUOAKTUBHOE U3 TyUYCHHUE MPUPOAHBIX MUHEPAJIOB, ICHCTBUE
pPaIMOaKTUBHBIX M3JIyYEHHI Ha OpraHu3M 4YeJOoBeKa), MpPHU O3TOM IEPEBOJUTH
MPAKTUYECKYIO 3a7ady B Yy4e€OHYIO, BBIICNSITH CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH)
bU3HYECKUX SBICHHUI;

OMUCHIBATh HU3YYEHHbIC CBOMCTBA TeNl M (U3MUECKUEe SBICHUS, HUCIOIb3YS
dbuznyeckre BEIUYUHBI (CPEHSsI U MTHOBEHHAsi CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JBH>)KCHUU, YCKOPEHHE, MEpPEMEIIECHUE, MyTh, YrioBas CKOPOCTh, CWJa TPEHHUs, CUJa
YIOPYTrOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJEHUs, BEC Tejaa, UMITYJbC Tena,
UMITYJIBC CHUJIBI, MEXaHWYeCKass padoTa WU MOIIHOCTb, MOTEHIMANbHAS DHEPTUs Tela,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAsI SHEPTHsl CKATOM MPYKHUHBI,
KMHETHUYECKasi SHEPIus, MOoJHAs MEeXaHWYecKasi SHEPIusl, MepUoJ] U 4acToTa KoJjeOaHuH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOpPOCTh CBETa, IIOKa3aTellb
MPEJIOMIICHUSI Cpeflbl), TPU OINHUCAHUM TPABUIBHO TPAKTOBATh (PUBMYECKUM CMBICI
UCIIOJIb3YEMbIX BEJIMYWH, 0003HAUYCHUS M €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIIbI, CBS3BIBAIONINE JTaHHYIO (U3MYECKYIO0 BEJIMYMHY C APYTUMHU BEIMYMHAMU,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
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XapaKTEepHU30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHHUS U TPOIECCHI, HUCIIONB3YS
3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, TMPUHIUI CYNEPIIO3UIIHH
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ amwies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPETIOMIICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO
U MacCOBOTO UYHCENT TIPH SJISPHBIX pPEaKIusAX, MPH OSTOM JaBaTh CIOBECHYIO
(GOpMyITHMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSACHATH (PU3WYECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluli  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIBIATh  MPUYHMHHO-
CIICJICTBEHHBIC CBS3H, CTPOUTH OOBICHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ OMOpPOi Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SIBJICHUH, (U3NUECKHX  3aKOHOB  WIIA
3aKOHOMEPHOCTEI;

pemiath pacu€THbIe 3amadyd (OMHparoIIUecss Ha CHUCTeMy H3 2-3 ypaBHCHHM),
WCITIOJIB3YysI 3aKOHBI M (OPMYJIBI, CBSI3bIBAIONIE (DU3UYCCKHME BEITUYMHBI: HA OCHOBE
aHaJIM3a yCIIOBUA 3aJ[a4M 3aIlMChIBATh KPATKOE YCJIOBHE, BBISBISITH HEAOCTAIOIINE UITU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (U3HMICCKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIM (PU3HYECKHUX
METO/IOB,  HWCIIOJNB3yS  OMHCAaHWUE  WCCICIOBAHWSA,  BBIACIATH  IPOBEPSIEMOE
MIPEANOJI0KEHNEe, OIICHUBATh NPABMIBHOCTH TMOPSAKA IPOBEACHHS HCCIICIOBAHUS,
JienaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;

IIPOBOJUTH OMNBITHl MO HAOMIOJACHUIO (U3MUECKUX SBICHUN WM (DUINYECKUX
CBOMCTB TeJ (M3yuyeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAaHEHUSI DHEPTHH,
3aBUCUMOCTbH TIEpHOia KOJIeOaHN TTPYKUHHOTO MAasgTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPY)KWHBI W HE3aBUCHUMOCTh OT aMIUTATYABl MajbIX KoJeOaHMA, MPSMOJMHEHHOE
pacnpocTpaHEeHHE CBETa, Pa3okKEHUE OEIoro CBeTa B CIEKTpP, M3Y4YEHHUE CBOMCTB
M300paXkeHusl B TUIOCKOM 3€pKajieé U CBOMCTB M300pa)Ke€HUs IpeaMeTa B COOMparomieit
JIMH3€E, HaOJII0IEHUE CIIONIHBIX M JIMHEHYATHIX CTICKTPOB MU3yUEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA U
€T0 pe3yJIbTaThl, JOPMYIUPOBATH BEIBOIBI;

IPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX M3MEPEHHM, ONIPEeisisi CpeHee
3HaUC€HUE U3MepseMOoN BeIMYUHbl ((POKYCHOE paccTosiHue coOuparoeil JUH3bI),
000CHOBBIBaTh BBIOOP CIOc00a U3MepeHus (M3MEPUTETBLHOTO MTPUOOPA);

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEHN (PU3HMUECKUX BETUYHMH C UCIIOJIH30BAHUEM
MPSIMBIX U3MEPECHUI (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIB>KEHUU
0e3 HavYaJIbHON CKOPOCTH, TIepHUoa KoJieOaHWH MaTEMaTHIECKOTO MasTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUS CBETAa OT yrja MaJeHHUs W YIjia MPEeIoMIICHUS
OT yIJIa aJICHus): TUIAaHUPOBATh MCCIIEIOBAHNE, CAMOCTOSITEIHHO COOMPATh yCTAaHOBKY,
(GUKCUpPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKHX BEIMYHUH B BHUJC
Tabnui u rpauKoB, AEJIaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIEIOBAHMS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUsS (U3MUYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHHE CBOOOJHOTO MaJICHUs,
HKECTKOCTh TPY>KUHBI, KOAGOUIIMEHT TPEHUs CKOJBXKEHUS, MeXaHudeckas pabora u
MOIIHOCTb, YaCTOTA U MEPUOJI KOJICOAHUI MATEMaTHYECKOTO U IPYKUHHOTO MasiTHUKOB,
ONTUYECKAas CUJIa COOMPAIOIIEH JTMH3BI, PAIMOAKTUBHBINA ()OH): TUTAHUPOBATH U3MEPEHUS,
coOMpaTh SKCHEPUMEHTAIIBHYIO YCTAHOBKY M BBIIOJHATh HW3MEPEHUS, CIIEAys
NPEMIOKEHHOW HWHCTPYKIMU, BBIYMCIATH 3HAYEHUWE BEIWYMHBI W aHAJIU3UPOBATh
MOJTYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTU U3MEPEHU;

coONo/IaTh MpaBHJia TEXHUKU OE€30MacHOCTH IMpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pazauyaTh OCHOBHBIE IPU3HAKH M3YUYEHHBIX (PU3HMUECKUX MOJENEH: MaTepruaibHas
TOYKa, A0COJIOTHO TBEPIOE TEJIO, TOUYCYHBIM WCTOYHUK CBETA, JIyd, TOHKas JIUH3A,
IUIAaHETapHAsi MOJENb ATOMA, HYKJIOHHAS MOJIEJIb aTOMHOTIO $1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOH Ha UX ONMMCAHUA (B TOM YHCIIE: CIIUIOMETP, JaTUUKU MOJIOKEHUS,
PAcCTOSIHUS U YCKOPEHUSI, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTHIECKUE
CBETOBOJBI, CIIEKTPOCKOII, JO3UMETP, KaMmepa BuibcoHa), HUCHOJB3ys 3HAHUSA
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKHM H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB MPU PELICHUU
y4eOHO-IPAKTUYECKUX 3a7ad, ONTHUYECKUE CXEMbl IJisi TOCTPOCHHUS H300paxKeHUi
B IJIOCKOM 3€pKajie U cOOMparouieil JINH3E;

OPUBOJUTH MpUMEPhl (HAXOAUTh HHGPOPMALMIO O NpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU Il OOECHEUYEHUS
O0e3omacHOCTH TMpu OOpalieHuu C NOpudoOpaMu U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3J0POBbS U COOJIIOICHHSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIEH
cpene;

OCYIIECTBIIATh MOUCK HH(popManuu Qundyeckoro coaepxxkanusi B HHtepHere,
CaMOCTOATENBHO (OPMYIUPYS TMOUCKOBBIM 3ampoC, HAXOAWUTh IMYTH ONPEICICHUS
JIOCTOBEPHOCTH TOJYYEHHOHM MH(POpMAMM HAa OCHOBE HMEIOLIUXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

WCIIOJIb30BaTh TMPHU BBINOJHEHUH Y4YE€OHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COACpXkKaHMs, CIPaBOYHbIE MAaTepHallbl, PECYpChbl CETH
WuTepHeT, BIageTh MNpUEMAMH  KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3zoBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE THCbMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE
uH(pOpMaAIMU U3 HECKOJbKHX HMCTOYHUKOB (DU3UYECKOTO COACpN aHUSA, ITyOJIMYHO
IPENCTABIIATH PE3YJIbTATHI IPOCKTHOM MIIM UCCIIEI0BATENBCKON IEATEIHOCTH, IPH 3TOM
IPAMOTHO MCIIOJIb30BaTh M3YYEHHBIM TNOHATUWHBIA anmapar HM3y4yaemMoro pasjena
GU3MKK W CONPOBOXKAATHh BBICTYIUIEHUE TMpE3eHTalMel ¢ Y4ETOM OCOOEHHOCTEM
ayJIMTOPUH CBEPCTHUKOB.
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7 KJIACC
Ne HaunmMenoBanue KomnuectBo | [Iporpammuoe comepkanue |  OCHOBHBIC BUJIBI JEATSIHHOCTH 00yUJaIOIIHXCS
/1 pa3zesioB U TEM 4acoB

y4e0HOTO MpeamMeTa

Pazznen 1. ®usnka u ee poJb

B IOBHAHUHU OKPYKAKOIIEro MUpa

1.1 | ®usuka—Hayka 2 ®du3nka — HayKa o npupojie. | BrisiBiaeHUe paznuuuil Mexx1y GU3HUYECKUMU U
0 MpUpoe SBneHUsI IPUPOIBI. XUMHUYECKUMH TPEBPAIICHUSIMH.
dusnyeckue sIBIEHUS: PacmoznaBanue u kinaccuukanus GU3nIecKux
MEXaHUYECKHE, TEIUIOBLIE, | SIBJIEHUHM: MEXaHUYECKUX, TEIIOBBIX,
ANEKTPUUYECKHE, ANEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MAarHuTHBIE, CBETOBBIE, Ha6mronenue n onvcanue pU3NYECKUX SIBICHUAN
3BYKOBBIC
1.2 | ®dusnueckue 2 dusnueckue BEIUYUHEL. OnpeneneHue UeHbI ASICHUS Kb
BEJIMYMHEI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO MpHoopa.

BeJIMUUH. PU3NUECKUE
npubopsl. [lorpemHocts
U3MEPEHNN
MexayHapoaHasi cucteMa
€IUHULL

N3mepenne MTMHEeNHBIX pa3MepPOB TEI U

IIPOMEKYTKOB BPEMEHHU C YUETOM IOTPEIIHOCTEN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TEA.
N3mepenue TeMiiepatypbl Ipy HOMOITA
KUJKOCTHOTO TEPMOMETpPA U IaTUMKa
TEMIIepaTyphI.

BrinonHeHne TBOpUECKHUX 3a4aHUM 110 TIOUCKY
CIOCOO0B U3MEPEHUS HEKOTOPBIX (PU3UYECKIX
XapaKTEpUCTHK, HAIIPUMED, Pa3MEPOB MaJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJBIINX PACCTOSHUHN, MAJIbIX
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IPOMEKYTKOB BpeMeHH. O0CyKIeHne
HpeJiaraeéMbIX Coco00B

1.3. | EcrecTBenHO- 2 Kak ¢usuka u npyrue BriaBrkeHre runoTes3, 00bACHAIOIMIMX IPOCThIE
HAy4YHBIN METOA €CTECTBEHHBIE HAYKU SBJICHMSI, HAIIPUMeED:
MO3HAHUS U3y4aroT IpUpPOAY. — II0YEMY OCTAHABIIMBAETCS ABHKYILEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJILHOM OBEPXHOCTH TEINO;
METOJI TO3HAHUS: — IIOYEMY B KAPKYIO IOTOAY B CBETJION OACKIE
HaOJIIOJICHNE, TOCTAaHOBKA MpOXJIAAHEHN, YeM B TEMHOU. [Ipennoxenune
Hay4HOI'0 BONpOcCa, CIIOCOOOB MPOBEPKU TUIIOTE3.
BBIJIBUKEHUE TUIIOTE3, [IpoBeaenue ucciaenoBanusl Mo NPOBEPKE KaKoil-
HKCIIEPUMEHT IO IPOBEPKE | TUOO TUIOTE3bI.
TUIO0TE3, 00bICHEHUE [TocTpoenue npocTeldmmx Moaenel Gu3nIEcKux
HA0JIF0TAEMOTO SIBJICHHUS. SABJICHUM (B BUJIE PUCYHKOB WJIM CXEM), HAIPUMED
Onucanue pu3NIECKUX naJieHUe MpeaMeTa; NpSIMOIMHEHHOE
SBJICHUH C TOMOIIbIO pacnpoCTpaHEHUE CBETa
MOJIEJIEN
Htoro no pazneiny 6

Pa3nen 2. IlepBoHayainbHble

CBCACHHUSA O CTPOCHHUH BELIECTBA

2.1

Crpoenue BeliecTna

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIME
TUCKPETHOE CTPOEHHE
BEIIECCTBA

HaGmroienne u mHTEpIpETaIns OMBITOB,
CBUETEIBCTBYIOMNX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIb30BaHueM (hoTorpaduid, MOTYyYEHHBIX
Ha aTOMHOM CHJIOBOM MuUKpockone (ACM) —
naboparopHas paborta o teme: «O1eHKa
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TuaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBanueM Gotorpaduii)y».
Omnpenenenue pa3MepoB MajbIX Tel

2.2 | JIBmxeHne u
B3aMMO/ICHCTBUE
YaCTHII BEIISCTBA

JIBM>KEHUE YaCTHUII
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEeMIEPaTypoil.
BpoyHoBcKO€ ABUKEHHE,
b dy3us.
B3aumoneiicTBue 4acTuiy
BEILIECTBA: MPUTSKCHUE U
OTTAJIKUBAHUE

Habmonenue u 06bacHeHue OpOyHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue u 0OBICHEHHE OTBITOB

110 HaOJIIOJEHHUIO TEIIOBOTO PACIIUPEHUS ra30B.
[IpoBenenue u 0ObSICHEHHUE OIBITOB IO
O0OHapY>KEHUIO CHJI MOJICKYJISIPHOTO TIPUTSKECHUS
Y OTTAJIKUBAHUSI

2.3 | ArperatHbie
COCTOSIHMSI BEIIECTBA

ArperatHbie COCTOSTHUSA
BEILIECTBA: CTPOCHUE ra3oB,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TEL.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Omnurcanue (¢ UCIOJIb30BaHUEM TIPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IMUUd B CTPOSHUH Ta30B,
XKUIKOCTEH U TBEPABIX TEI.

OO0BscHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TEJ, OOJIBIIION CKUMAaEeMOCTH Ta30B.
OObsicHeHue coxpaneHust PopmMbl TBEPABIX TE U
TEKY4YECTH KUIKOCTH.

[IpoBencHME ONBITOB, TOKA3BIBAIOIINX, YTO

B TBEPIOM COCTOSIHUH BOIBI YACTHIIBI HAXOASATCS
B CPEJIHEM JaJibllie APYT OT JApyra (MJIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

YcTaHOBJICHUE B3aUMOCBSI3H MEXKTY
0COOEHHOCTSIMU arperaTHhIX COCTOSTHUM BOJIbI U
CYIIIECTBOBAHNEM BOJIHBIX OPTaHU3MOB

(MC — 6uomorus, reorpadusi)

Hroro no pazaeny
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Pazaen 3. /I[Bu:keHne H B3aUMOAeliCTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHuyeckoe TBHKEHHE.
JIBUKCHUE PaBHOMEpHOE 1
HEpaBHOMEPHOE JIBIKEHHE.
Ckopocts. Cpenssist
CKOpOCTh TIpU
HEPaBHOMEPHOM
IBUKEHUU. Pacuér nmytu u
BPEMEHH JIBUKCHUS

HccnenoBanue paBHOMEPHOTO IBHXKCHHS,
OTIpe/ieNIEHUE ero MPU3HAKOB.

Ha6nronenue HepaBHOMEPHOTO JABUKEHUS U
OTIpe/ieNICHUE €ro OTIIMYUI OT PAaBHOMEPHOTO
JIBUKCHHUSL.

OmnpeneneHne CKOpOCTH paBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KUJIKOCTU, MOJIETTU
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOH TIOCKOCTH
Petenue 3a7a4 Ha onpeiesieHre MyTH, CKOPOCTH
¥ BPEMEHU PaBHOMEPHOTO JBUKCHUSI.

AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BpEMEHU

3.2 | UHepuus, Macca, 4 SABneHne UHEPIUU. 3aKOH
TUIOTHOCTh uHepuuu. B3aumoencteue
TeJl KaK IpU4YrHa
U3MEHEHUSI CKOPOCTH
JBIDKEHUS TeJl. Macca Kak
Mepa UHEPTHOCTH Tela.
IImoTHOCTH BeniecTna.
CBs13b INIOTHOCTH

C KOJINYECTBOM MOJIEKYJT

B eUHMIIE 00BEMA
BEIIIECTBA

OOBsICHEHHE U TIPOTHO3UPOBAHUE SBJICHHIHA,
00YyCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IPOUCXOJIUT IIPH TOPMOKCHHH MU PE3KOM
MaHEBPE aBTOMOOWIIS, TOYEMY HEBO3MOXKHO
MT'HOBEHHO IPEKPATHTh ABMKCHUE Ha BEJIOCHIIE]IC
VI CaMOKaTe H T. 1.

[TpoBeacHUE M aHAIIN3 OIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JBUKCHHS TEJIa B pe3yJIbTaTe ICHCTBUS Ha HETO
JAPYTUX TeIL.

Perienrie 3aau Ha onpe/eIeHre MacChl Tejla, ero
00BbE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3auMoieicTBUM Tel. 3MepeHue macchl Tena
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenre IOTHOCTH TEJIA B PE3YJIbTATE
U3MEpPEHHUs €ro Macchl U 00BEMA

3.3

Cwnna. Buape! cun

14

Cuia kak XxapakTepHUCTHKA
B3aUMOJEHCTBHUS TEN.
Cuita ynpyrocT# ¥ 3aK0H
I'yka. 3mepenne cuibl

C MOMOUIBIO TMHAMOMETDA.
SIBneHME TATOTEHUS U CUJIa
TskecTH. Criia TSKECTH
Ha JPYTuX TUIaHeTax.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIpPAaBJIECHHBIX MO OJHOMN
IIPSIMOM.
PaBHOpelicTBYIOIIIAs CUII.
Cuna tpenus. Tpenue
CKOJIbKEHHS U TPEHUE
1okos1. TpeHue B npupoae
U TEXHUKE

N3ydenue B3auMOEHCTBUS KaK IPUYMHBI
MU3MEHEHUS CKOPOCTH TeJa WK ero AeopMaInu.
Onucanue peaibHbIX CUTyalil B3aUMOJIEHCTBUS
TEJ C IOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
MOHATHE U H300paKEHUE CHIIBI.

Nzyuenwne cuibl ynpyroctu. MccnenoBanme
3aBUCHUMOCTH CHJIBI YIPYTOCTH OT yJJTMHEHUS
PE3WHOBOTO LITHYPA WX TPY>KHUHBI

(c mocTpoeHueM rpaduka).

AHanu3 IpaKTUYECKUX CUTYAIUH, B KOTOPHIX
IPOSIBIISIETCS IEUCTBUE CUIIbI YIIPYTOCTH
(ynpyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 cuTyalui, CBSI3aHHBIX C SBIICHUEM
TSATOTCHUS.

OO0bsicHeHUE OPOUTATBLHOTO ABUKEHUSI IJIAHET

C UCIOJIb30BAHUEM SIBJICHMSI TATOTEHUS U 3aKOHA
UHEPITUH.

W3mepenue Beca Tena ¢ HOMOIIbIO THHAMOMETPA.
O6ocHOBaHME ATOTO CIIOCO0a U3MEPEHHUSL.
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Ananm3 n MOJICIUPOBAHUC ABJICHUA HCBECOMOCTH.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJI0’KEHUS CUJI, HAITPABJICHHBIX BJIOJIb OJJHOM
npsiMmoii. Onpe/iesieHne BEJIMYUHbBI
PABHOJICMCTBYIOIIEH CHIL.

N3ydenune cuiibl TpEHUS CKOJIBKEHUS U CUIIBI
TPEHUs I1OKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTHYECKUX CUTYallUH, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBLIECHUS WK
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKax,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIINITHUKOB, IIJIABAHUE BOJHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 A pacuéra CUIIbI TSKECTH, CUIIbI
YIPYTOCTH, CUIIbI TPEHUS

Hroro no pazgeny

21

Pa3znen 4. JlaBieHue TBEPABIX TeJl, dKMIAKOCTEN U ra30B

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUJIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBETUICHUS
naBiieHUs. /[aBieHue rasa.
3aBHUCUMOCTB JaBJICHUS
rasa ot o0béma,
TeMITepaTyphl.

Amnann3 1 00bsICHEHHUE ONBITOB U MMPAaKTHYCCKHUX

CUTYalluH, B KOTOPBIX MPOSBIISETCS CUIIA
JIaBIICHUSL.

O6ocHOBaHKE CIOCOOOB YMEHBIIECHUS U
YBEJIMYCHUS 1aBJICHUSI.

W3yuenue 3aBUCUMOCTH JaBJICHU ra3a
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[lepenaua naBienus
TBEPBIMU TEIIAMH,
KUIAKOCTSIMHU U Ta3aMH.
3akoHn [Tackans

0T 00bE€Ma U TEMIIEPATYPHI.

N3zyuenue ocoOeHHOCTEH nepeayn 1aBIeHUS
TBEPABIMH TENIAMH, KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YIBTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHHUS BEILIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSHUSX.
DKCTepuMEHTAIBHOE TI0Ka3aTeNIbCTBO 3aKOHA
Iackas.

Pemenwne 3anau Ha pacu€T gaBieHUs TBEPIOTO
Tena

4.2 | JlaBreHUE KUIKOCTH 3aBUCUMOCTH JaBJICHUS UccnenoBanue 3aBUCUMOCTHU JABJICHUS KUIKOCTH
KUIKOCTH OT TIIyOUHBI. OT TJIyOUHBI OTPYKEHUS U TNIOTHOCTU KUIKOCTH.
[TneBMatuueckue mamuubl. | HaGmonenue u o0bsICHEHUE THAPOCTATUYECKOTO
I'mppocrarnueckuii IapaJiokca Ha OCHOBE 3akoHa [lackairs.
napajokc. Coobmaromuecs | M3ydeHune cOOOMIAIONIMXCS COCY/IOB.
cocynbl. ['uapapnmuueckue | PemeHue 3a1au Ha pacy€T NaBICHUS KUIKOCTH.
MEXaHU3MBbI OObsicHeHne TPUHITUIA TSUCTBUS
TUAPABIMYECKOTO Mpecca, MTHEBMATUYECKUX
MaIIIHH.
AHanu3 1 00bSICHEHUE MTPAKTUUECKUX CUTYAIIUMH,
JEMOHCTPUPYIOLIUX MPOSIBJICHUE JTABJICHUS
XKUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IIPOIIECCOB B OPTaHU3ME MPH TITyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmochepHOe Atmocdepa 3emiu u DKCneprUMEHTAIBHOE OOHApYKEHUE
JABJICHUE aTMoc(epHOe JaBJCHUE. aTMOC(EpHOTO /TaBJICHUS.

[IprumHEI cymiecTBOBaHUs

Anann3 1 00bICHEHUE OIBITOB U IMPAKTUYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnbiT Toppruuesnm.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpPHOTO JaBJICHUS
OT BBICOTHI HaJl yPOBHEM
Mopsi. [Ipubopsl

JUTSI U3BMEPEHUS
aTMoc(epHOTro JAaBiIeHUs

CUTYalluH, CBA3aHHBIX C JICHCTBUEM
aTMOC(EpHOTO TaBJICHUS.

OOBscHEHNE CYLIECTBOBaHUS aTMOC(hEpHI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUSI Ha JPYTUX IU1aHeTax u JIyHe.
OO0bsacHEeHNE N3MEHEHHUS IIIOTHOCTH aTMOC(hEphl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
TABJICHUS OT BBICOTHI.

Pemenue 3a1au Ha pacu€t aTMOCPEpHOTO
JABJICHMUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepoua

4.4

JleiicTBHE KUJIKOCTHU U
rasza Ha Iorpy>kKe€HHOE
B HUX TEJIO

JlencTBUE )KUJIKOCTH U ras3a
Ha NOTPYKEHHOE B HUX
Tea0. BelTagkuBaromas
(apxumenioBa) cuiia. 3aKoH
Apxumena. [IimaBanue Te.
Bo3znyxormnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
AKUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TENO.
OrnpeneneHre BoITAIKUBAIOIICH CUJIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KUJKOCTb.

[IpoBeaenue u 00CykA€HUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAIKABAIONIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO
B KHUIKOCTH, OT 00BEMa MOTPYKEHHOU

B )KMIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepka nezagucumocmu 8blmanrKusaroujel
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccwl mena.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE

0T 00BbEMA OTPY>KEHHOM B )KHIKOCTh YaCTH Teia.
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Pewenue 3a1a4 Ha IpMMEHEHKE 3aKOHA
ApxuMea 1 yCloBUs IJIABAHUS TEII.
KoncrtpynpoBsanue apeomerpa niun
KOHCTPYUPOBAHUE JIOJKU U OIIPECIICHUE €€
IrpPy30H0AbEMHOCTH

Hroro no pazgeny

21

Pa3nen 5. PaboTa u MOIIIHOCTH. JHEprust

5.1

Pabora 1 MOIIHOCTH

3

Mexannyeckas padora.
MormHoCTE

DKCIEPUMEHTAIBHOE ONPEAETIEHUE
MEXaHUYECKOU pabOThI CUIIbI TSDKECTH

IIPY MAJICHAN TEeJa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM MEPEMENIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momtHocTH, pa3BUBacMOM Mpu NOABEME
110 JIECTHULIE.

Peienue 3a1a4 Ha pacu€r MeXaHMUECKOU paboThI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
pbIvar, 0JI0K, HAKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS pbIyara

K 0JIOKy. «30510TO€
npaBuiio» mexanuku. KITJ]
MPOCTBIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY ¥ TEXHHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHHU3MOB Ha MPUMEPE pbluara, NOoJABUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHS pblyara.
OO0Hapy)eHre CBOMCTB MPOCTHIX MEXaHNU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHUKE, & TAK)KE

B ’KUBBIX OpraHU3MaXx.

DKCIepuMEHTaIbHOE J10Ka3aTeIhCTBO PAaBEHCTBA
paboT Npu NPUMEHEHUH TPOCTHIX MEXAHU3MOB.
Onpenenenue KII/] HaKJIIOHHOM MJIOCKOCTH.
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Pemenune 3ana4 Ha MpuMEHEHUE TPaBUJIa
paBHOBecus peryara v Ha pacuét KIT/]

5.3 | Mexannveckas 4 MexaHuyeckast SHEpTHsL. DKCrepUMEHTAJIBHOE ONPEICIICHUE N3MEHEHNUS
SHEPrUs Kunernueckas u KUHETUYECKOW U MOTEHIIMATbHON YHEPTUU Tea
MOTEHILIMAIbHAs SHEPT U IIPU €r0 CKAaThIBAHUU 110 HAKJIOHHOM MJIOCKOCTH.
[Ipespamenue ogquoro Buaa | GopMynMpoBaHue Ha OCHOBE HCCIEAOBAHNUS
MEXaHHYECKON SHEPTUU 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPIUH.
B JpYyrou. 3aKoH O06cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXPAHEHUs SHEPTUU COXPAHEHHUS SHEPTUHU.
B MEXaHHKE Pemenue 3aau ¢ UCMOJIb30BAHUEM 3aKOHA
COXpPaHEHUs SHEPTUU
Hroro no pazaeny 12
PeszepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC
No HanmenoBanue KomnuectBo | IIporpammHoe coaepkanue OCHOBHBIE BU/JIBI JICITCIIBHOCTH 00YUYaOIIUXCs
/1 pa3/iesioB U TeEM 4acoB
y4eOHOro rpeaMera
Pasznen 1. TenioBbI€e IBJIEHUA
1.1 | CrpoeHnue u cBoMicTBa 7 OCHOBHBIC TOJIOKECHHUS Habmronenue u nHTEpIIpeTalus OIbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU CTPOCHUS BEILECTBA.
Macca u pa3mepsl aTOMOB U
MoseKyd. OMbITHL,
ITOATBEPKAAOIINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Mopaenu TBEPAOTO, )KUAKOTO
¥ ra3000pa3HOr0 COCTOSIHUI
BEILIECTBA.
Kpucrammueckue n
amopdHbIe TeNA.
OOBsicCHEHHE CBOMCTB I'a30B,
YKUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUMN
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMaunBaHUE U
KaNWUISPHBIC SIBJICHUSL.
TennoBoe pacmupenue u
cxKartue

CBHJICTEJILCTBYIOIIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOECHUU BEUIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 no o1ieHMBaHUIO KOJMYECTBA
aTOMOB WJIU MOJIEKYJI B €IlMHHUIIE 00BEMA
BEILECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa nosmsl Jlykpenus «O npupone
BeIei») ¢ M310’)KEHHEeM 000CHOBAaHWM aTOMHOM
rUnoTe3sl (CMbICIOBOE uTeHue). OleHKa
yOeIUTEeTbHOCTH ATUX 0OOCHOBAHUM.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuauil MEeXX1y HUIMH Ha OCHOBE
IIOJIOKEHUN MOJIEKYIISIPHO-KUHETUYECKOU
TEOPUU CTPOCHHUS BEIIECTBA.

OOBsicCHEHUE OCHOBHBIX Pa3jiInyuil B CTPOSHUH
ra3oB, )KUJIKOCTEU U TBEPIBIX TEN

C UCTIOJIb30BAHUEM TOJIOKEHUN MOJICKYJISIPHO-
KHMHETUYECKOU TEOPUH CTPOEHHUS BEILIECTBA.
[IpoBeaeHure ONBITOB MO BBIPALTUBAHUIO
KPUCTAJLJIOB IOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISIPHBIE SIBJIICHUS U
SABJICHHE CMa4YlBaHUSI.

OOBsicHEHUE POJIH KaTWJUISIPHBIX SBJICHUN

JUIS IOCTYIUIEHHS BOJbI B OPTaHU3M PacTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
pacCUIMPEHHUsI Ta30B, KUIAKOCTEN U TBEPABIX TEIL.
OO0bsicHEeHUE cOXpaHEeHUsI 00bEMA TBEPABIX TEI,
TEKYYECTH >KHJIKOCTH (B TOM YHCIIE, pa3HULIBI

B TEKYUECTH JIJIsl pa3HbIX )KUIKOCTEN),

JABJICHUS Ta3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3/lyXa OT €ero o0béma u
HarpeBaHUs WIA OXJIAXKACHUS, U UX OOBICHEHHE
HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
AHanu3 NpakTUYECKUX CUTYalU, CBSI3aHHbBIX

CO CBOMCTBAaMH I'a30B, JKUJIKOCTEU U TBEPIBIX TEI

1.2

TennoBele mporeccsl

21

Temneparypa. Cs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBVXKCHUS
yacTtull. BHyTpeHHss
sHeprusi. CrnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPruu: TeIIonepeaada u
coBepieHrue padboTel. Buabl
TEIIONepeaauu:

O060CHOBaHKE TIPABWIT H3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
ITKaJI TEMIIEPATYPHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOITUX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tea B pe3yJIbTaTe TeIUIoNepeIaun 1
pabOThI BHEITHUX CHII.

HaOmronenne u 00bsICHEHHE OIBITOB,
00CYXICHHE TPAKTUICCKUX CUTYAIIHH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KosnuecTBO TEMIOTHI.

VY nenbHasg TENI0EMKOCTh
BelecTBa. TenaoooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TEIOBOTO
6ananca. [1naBienue u
OTBEp/ICBaHUE
KPUCTAJUIMUECKUX BEIIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[TapoobOpa3zoBanue u
KoHAeHcanus. Mcrapenue.
Kunienune. Y nennHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTB TEMIIEPATYPbI
KUIIEHUS OT aTMOC(EpPHOTO
JABJICHUS.

Brnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenbHas TeninoTa
CrOpaHusl.

[Tpunumne! padoThI
TerioBbixX ABurareneit KI1/]
TEIJIOBOTO JIBUTATESI.
TennoBble ABUraTeNn U

JIEMOHCTPHUPYIOIINX Pa3TMYHBIC BUIBI
TEIUIONEepeaaun: TEIIONPOBOAHOCTD,
KOHBEKIINIO, N3ITyYeHHE.

HccnenoBanue siBIIeHNS TEIIOOOMEHA

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEXKy TOPSYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MEPEHUE) KOIMYECTBA
TEIUIOTHI, MOTYY€HHOTO BOJOU MPH TEIII000MEHe
C HarpeThIM METAJUIMYECKUM LIUIHH]IPOM.
Onpenenenue (M3MEPEHNE) YACIbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemmenue 3a7a4, CBI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIIOEMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCIIOJIb30BaHUS TEIIJIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB, HAIPUMED, B LIETIAX
SHEProcOEepPeKCHUS: TEIIION3OISAIHA,
sHeprocOeperarIye KPoIIlH,
TEPMOAKKYMYJIATOPHI U T. 1.

Habnronenue sBineHuit ucnapeHus u
KOHJICHCAIIUH.

HccnenoBanue npolecca UcrapeHus
PA3JIMYHBIX KUJIKOCTEM.

OObscHeHUE ABICHUI UCTIAPEHUS U
KOH/ICHCAllMU Ha OCHOBE aTOMHO-
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3aIlUTa OKPYKAKOIIeH
Cpelpbl.

3aKOH COXpaHEHHUS U
peBpaIllCHUs YHEPTUU
B TEIUIOBBIX IPOLIECcax

MOJIEKYJISIPHOTO YUEHHUSI.

Ha6J'II-0I[eHI/I€ 1 00BsCHCHHE Imponccca KUIICHUA,

B TOM YHCJIE 3aBUCIMOCTH TEMITEPATyPhI
KUTICHUS OT JaBJICHUS.

Onpenenenue (U3MEPEHUE) OTHOCUTEIBHON
BJIQYKHOCTH BO3/IyXa.

Habmronenue nporecca miaBieHUs
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIb/IA.
CpaBHEHHE MPOIECCOB MIIABJICHUS
KPUCTAJUTMYECKUX TEJ U Pa3MATICHUS

IIPY HarpeBaHUU aMOP(HBIX TEJL.
OrnpeneneHue (M3MEpPEHUE) yICIBHON TEIIOTHI
TUTABJICHUS JIB]IA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KPUCTAJUIM3AI[MU HA OCHOBE ATOMHO-
MOJICKYJIIPHOTO YUEHUSI.

Pemenue 3ama4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TETIoNepeaavr PH TIaBICHUH U
KpUCTAUTA3AIIH, HCTIAPCHUH U KOHJICHCAITNH.
AHanu3 cCUTyanuii IpakTUYECKOTO MPUMEHEHUS
SIBJICHHUW TUIABJICHUS U KPUCTAJUIN3AIINH,
HaIpUMeEp, MOTYICHUE CBEPXUUCTHIX
MaTepHayioB, COJIEBasi TPEJIKa U Jp.

AHanu3 paboTsl 1 00BSICHEHHE TPUHITUTIA
JIEUCTBUS TETIJIOBOTO JIBUTATEJIS.

Brrurcnenue KommuecTBa TEIOTHI,
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BBIJICJISIFOIIETOCS TTPU CTOPAHUY PA3TAYHBIX
BUI0B TomuBa, u KIIJI neurarems.
OO0cyx1eHue SKOJIOTMYECKUX MOCIEICTBUI
WCII0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUAPOITCKTPOCTAHIIUMA

Hroro no pazgeny

28

Pa3nen 2. Diekrpuyeckue u

MAarHuUTHbIC ABJICHUSA

2.1 | DnekTpuyeckue
3apsiabl.
3apsKEHHBIE Tella U
UX B3aUMOJICHCTBUS

7

DIIeKTpU3aLHus TEl.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencteue
3apsHKEHHBIX TEll.

3akoH KynoHna (3aBUCUMOCTh
CHWJIbI B3aUMOJICCTBUS
3apsHKEHHBIX TeJ

OT BEJIMYMHBI 3apsI0B U
PACCTOSTHUSI MEXKTy TEJIaMH ).
DIIEKTPUYECKOE TOJIE.
Hanpsiox€nnocts
AIEKTPUYECKOTO TTOJIS.
[IpuHun cynepno3uuuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.
[IpoBOogHMKH U

Habmronenue u mpoBeieHHE ONBITOB

110 DJICKTPU3AIIUU TeJI IPU COMMPUKOCHOBEHUH U
VHIYKIUEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEll.
OOBsicCHeHHUE NTPUHIIKTIA JSHCTBUS SJIEKTPOCKOTIA.
OOBsiCHEHHUE SBIICHUM JICKTPU3AIINT

TP COMIPUKOCHOBEHHH TEJ M MHIYKITHCH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIIEKTPUYECKUX 3aPsIIOB B BEIIECTRBE.
Pacno3naBanme n 0ObsICHEHUE SIBJICHUMN
AJIEKTPHU3AIMHY B TIOBCETHEBHOM KU3HH.
Habmronenne u o0bSICHEHHE ONBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsa.

Habmro1eHne onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
HccnenoBanue nemcTBUs IIEKTPUIECKOTO OIS
Ha TIPOBOJIHUKHU U JUDJICKTPUKHU

43



®enepanbHas paboyas mporpamma | Puzuka. 7—9 kiraccel (6a30BbIH YPOBEHb )

TUBJIEKTPUKHU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiaa

2.2

[TocrossHHBINM
ANEKTPUYECKUN TOK

20

DIIEKTPUYECKHI TOK.

VY cI10Bus CyIlIECTBOBAHHUS
AIEKTPUUECKOTO TOKA.

W cTOYHMKY TOCTOSIHHOTO
ToKa. JlericTBUs
AIEKTPUYECKOTO TOKA
(TernoBoO€, XUMHUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUI TOK

B )KMIKOCTSAX U raszax.
DIIEKTPUYECKAS LIETIb.
Cuua Toka. DIIeKTpu4ecKoe
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH OMa JiJ1g yyacTka
uenu. [locnenoBarensHoe U
napauiesIbHOE€ COeIMHEHUE
IPOBOJTHUKOB.

PaboTa u MOUTHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon J[xoyns—JIenua.
DIIEKTPUYECKUE LU U

HaGnronenue pa3inuuHbIX BUIOB JIEHCTBUS
ANEKTPUIECKOTO TOKA M OOHAPYKEHHE ITUX
BUJIOB JICUCTBUS B IOBCEJHEBHOM KU3HU.
Habmtonenne BO3SHUKHOBEHHUS Ta30BOT0 pa3psija
Y BJIEKTPUYECKOTO TOKA B JKUIKOCTH

COopka 1 UCTIBITAHUE DIIEKTPUUECKOM TIeNH
MOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3mepenne 3JIeKTpUIEeCKOro HanpsIKEHUS
BOJIbTMETPOM.

[IpoBenenuie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €TO0 JJIMHBI, IUIOIIA]IA MTONEPEYHOTO CEYEHUS
U MaTepuarna.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA,
IIPOTEKAIOIIETO YEPE3 PEUCTOP,

OT CONPOTHUBJICHHS PE3UCTOPA U HANIPSIKEHUS
Ha PE3HUCTOpE.

[IpoBepka nmpaBuiia CII0KEHUS HAITPSKEHU N
IIPY MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJist CUIIbI TOKA

ITpH MapaICJIbHOM COCINMHCHNHN PE3UCTOPOB.
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OTpeOUTEH
AIIEKTPUICCKOM SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

AHaJIN3 CUTYalH MOCIEN0BATEIBHOIO U
NapajuIeIbHOTO COEAUHEHHUS TPOBOIHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3anau ¢ ucnonb3oBanueM 3akoHa Oma
1 hopMy pacué€Ta IEKTPUIECKOTO
CONIPOTHBJIEHUS MIPHU MTOCIEA0BATEIBHOM U
napauieIbHOM CO€IMHEHUU TTPOBOHUKOB.
Onpenenenre padOThI AIEKTPUUECKOTO TOKA,
IPOTEKAIOLIETO YEPE3 PE3UCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEpe3
JAMIIOYKY OT HaIpsDKEeHHs Ha Hel. Onpenenenue
KIII narpeBarens.

Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIpU MOIbEME Ipy3a DIIEKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIINATIA ACHCTBUS TIJIABKUX MTPEOXPAHUTEIICH.
Pemienue 3a1au ¢ ucnoiab30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumoericteue
ITIOCTOSIHHBIX MarHuTOB.
MarsauTtHoe 1noJie.
MarsauTtHoOe 110J1€ 3eMIIn

HccnenoBanue MarHuTHOTO B3aUMOCHCTBUS
IMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB IIPU UX OOBEIMHEHUH U Pa3/ICIICHUH.
HccnenoBanne MarHUTHOT'O B3aUMOICHUCTBHUSI
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U €TI0 3HAUYCHUE JJIs )KU3HU
Ha 3emiie. OnbIT OpcTea.
MarsauTtHoe noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO MOJIS

Ha IPOBOJHUK C TOKOM.
DNEKTPOABUTATEND
MMOCTOSSHHOT'O TOKA.
Hcnons3oBaHue
AIEKTPOJBUrATEIICH

B TEXHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX 0OBEIUHEHUH U Pa3/IeJICHUN.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3yueHue siBineHNs HaMarHMYMBaHUsI BELIECTBA.
HccnenoBanue nencTBUs JJIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBUCUMOCTB CHUJIBI B3AUMOJICUCTBUS KATyIIKU
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKa
B KaTylIKE.

AHaJIN3 CUTyalni TPAaKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUIIMHE).
N3yuenue nercTBUs MAarHUTHOTO MOJIS

Ha IPOBOJIHUK C TOKOM.

N3yuyeHne nercTBUS 3JICKTPOABUTATENS.
N3mepenue KIIJI anexkTpoasurarenbHON
YCTaHOBKH.

Pacrnio3znaBanue u aHanu3 pa3IM4HbIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopt, OBITOBBIE YCTPOUCTBA U JIP.)

2.4

DneKTpoMarHuTHas
WHTYKITAS

OnbiTel @apanes. SABieHue
3JIEKTPOMArHUTHOM
uHayknuu. [pasuio Jlenua.
DJIEKTPOreHepaTop.

OIBITEI IO UCCIICIOBAHUIO SIBICHUS
3JIEKTPOMArHUTHOW MHIYKIIUN: UCCIICIOBAHUE
VM3MECHCHUN 3HAYECHUS Y HAIIPABJICHUS
MHIYKIHMOHHOTO TOKa
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Crioco0bI notyueHus
ANEKTPUYECKON DIHEPTHH.

DNEeKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTHH
Wroro 1o pazaeny 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME

47



®enepanbHas paboyas mporpamma | Puzuka. 7—9 kiraccel (6a30BbIH YPOBEHb )

9 KJIACC
Ne HaumenoBanue Komnuectso | IIporpammuoe conepikanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YHAIOIIUXCS
/1 pa3/iesioB U TeEM 4acoB

y4eOHOTO IpeaAMeTa

Pa3n

e 1. Mexanuuyeckue siBJIeHUS

1.1

MexaHnueckoe
JIIBIYKEHHE U CIIOCOOBI
€ro OIMCAaHUI

10

MexaHn4ecKoe IBHKEHHUE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO IBUKECHUS.
PaBHOMEpHOE
IPSIMOJIMHEWHOE JIBH>KECHHUE.
HepaBnomepnoe
NPSAMOJIMHENHOE IBUKEHHUE.
Cpennsisi 1 MTHOBEHHasI
CKOpPOCTB TeJa MpHu
HEPAaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCcKOpeHHOE
MPSIMOJIMHENHOE IBUKECHUE.
CBoOomHOE TIaJIcHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE NBUXKEHKE

10 OKPYKHOCTH.

[lepuon u wacrora
obparmenus. JInaeitHas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXIeHHE PAa3TUIHBIX IPUMEPOB
MEXaHUYECKOTO JIBUKEHUSI.

OO6cy:xeHre rpaHuil IPUMEHUMOCTH MOJIENN
«MaTepualibHas TOUKay.

Omnucanne MEXaHUYECKOTO ABMXKEHUS
pa3IMuHbIMU crioco0amiu (ypaBHEHHUE, Ta0IuUIIA,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUOKCHUSL.

HabntoieHue MexaHn4ecKkoro ABMKEHUS TeJia
OTHOCHUTENFHO Pa3HBIX TeNl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO U TOTO K€ TeJla OTHOCUTENBHO Pa3HbIX
TE€JI OTCUETA.

Amnanus tekcra ["anuiest 00 OTHOCUTEIBLHOCTH
JIBUKCHWSI; BBITTOJIHEHUE 3aJJaHHH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenve cpeHeil CKOPOCTH CKOJIbKEHUS
Opycka Wiu ABMKEHUS IIapyKa M0 HaKIIOHHON
TUIOCKOCTH.

AHanu3 1 00CcyXaeHHEe ClIoCO00B
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LenTpocTpemurenbHoOe
YCKOpEHUE

NPUOJIMKEHHOTO ONPEIeTICHUSI MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIapUKa B )KUJIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Ornpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

1o rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBH>KCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIONINX CKOPOCTh
(ctmIOMETpOB).

Brluncnenue myTyu U CKOpOCTH NPpHU
PABHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUN
Tena.

Ornpenenenue NpoAEeHHOTO MyTH U YCKOPEHUS
JIBIDKEHUSA TeJia Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIUHENHOTO
JIBU>KEHUS T€Ia OT BPEMEHHU.

Ilposepka cunomeswi. eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauaNbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYémHulX yuces, mo
COOMEemcmeyouue NPoMeHCymKu 6pemenu
O0OUHAKOBDL.
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OrnpeneneHue yCKOpeHuUs Tela

IIPU PABHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM IIJIOCKOCTH.

N3mepenre neproa U 4acToThl 00OpaIieHus
TeJa Mo OKPYKHOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBUYKEHUS Te€Jla M0 OKPY’KHOCTH.

Pemenune 3a1a4 Ha onpeneneHue
KHUHEMaTHUECKUX XapaKTEPUCTHK
MEXaHUYECKOTO JIBM)KEHUS Pa3IMYHbIX BHJIOB.
Pacnio3znaBanue v npuOIMKEHHOE OMUCAaHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBUKECHHUS
B IIPUPO/I€ U TEXHUKE (Ha MpUMEpPax CBOOOTHO
NaJaroIINX TeJl, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

B3aumonelictBue Ten

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHna.
[IprHIMD cymneprio3uun
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS MTOKOS, IPYTUE BUJIbI
TPEHHSL.

Cuiia TSHKECTH U 3aKOH
BCEMHUPHOI'O TATOTEHUS.

Habmronerue u 00CyXJICHHE OIBITOB

C IBMDKCHUEM TeJjla IMPY YMEHBIIIEHUH BIIUSHUS
JPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOT'O SKCIICpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHE 33JIJaHUH 110 TEKCTY (CMBICTIOBOE
YTCHUE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCYETA.

HaOmronenue u 06Cykx/1eHre MEXaHUYECKUX
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Y ckopenne cBOOOTHOTO
najeHus. J[BUKEHHE TUIaHEeT
Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocTs 1 neperpy3ku.
PaBHOBeCcHE MaTepranbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpauieHus.. MOMEHT CHUIIBL.
LlenTp TsKECTH

ABJICHUH, IPOUCXOAAIINX B CUCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SIBJICHUIM

C UCII0JIb30BaHMUEM BTOPOTO 3aKkOoHa HproTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa HbpOTOHA U MpaBUIIa CIIOKEHUS CHIL
Onpenenenue )XECTKOCTH NPY>KUHBI.

AHanu3 cuTyaiuii, B KOTOPHIX HAOTIOIAI0TCS
yrnpyrue negopManuu, u uxX o0ObsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pewienue 3a1a4 ¢ HCNOJIb30BaHUEM 3aKOHA
I'yka.

HccenenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

CKOJIBXKCHHSA OT CUJIBI HOPMAJIbHOI'O JaBJICHUS.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Onpenenenue ko3P puueHTa TpeHUs
CKOJIB)KEHHSI.

W3mMepenune Cuitbl TPEHUS TIOKOS.
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Pemenue 3aaa4 ¢ ucnonb30BaHUEM (HOPMYIIbI
JUISL CUJIBI TPEHHS CKOJIBKEHHS.

AHanu3 IBUXEHU TE TONBKO MO AEHCTBUEM
CHJIBI TSKECTH — CBOOOHOTO Na/ICHUS.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPECHHS
cBOOO/IHOTO Na/IEHUs OT MacChl Tea.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKIY IBYMsI TEIaMU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHHsI HEOECHBIX Tel

IO/ IEICTBUEM CHIIBI TATOTEHUS

(c MCTI0JIB30BaHUEM JIOTIOJTHUTENBHBIX
MCTOYHHUKOB UH(POPMALIHH).

Pewenne 3aga4 ¢ HCNOJIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (HOPMYIIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHan3 OpUTMHAIBHOTO TEKCTA,
ONMCBIBAIOILIETO IIPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHHUSI; BHIIOJIHEHNE 33 TaHUM
10 TEKCTY (CMBICIIOBOE UTEHHUE).

Habmoienue u 00CykaeHne OnbITOB

10 U3MEHEHUIO BECa TeNa MPU YCKOPEHHOM
JIBUKECHUH.

AHann3 ycia0BUl BO3HUKHOBEHHS] HEBECOMOCTH
U TIEPErPY3KH.

Pewenue 3ana4 Ha onpeaeeHue Beca Tea

B Pa3JINYHBIX YCIOBUSIX.

52



®enepanbHas paboyas mporpamma | Puzuka. 7—9 kiraccel (6a30BbIH YPOBEHb )

AHanm3 cuil, ACUCTBYIONIMX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OnpeneneHue IeHTpa TSHKECTH Pa3IUYHBIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. M3menenne
UMITyJibca. VIMITyIbC CHITBL.
3aKOH COXpaHEHUS
nMIyJibca. PeaktuBHOE
JBUYKEHUE.

Mexanuueckas pabota u
MOIIHOCTh. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBSI3b SHEPTUH U
paboTsl. [ToTeHnmansHas
SHEPrus Teja, HOIHITOrO
HaJl IOBEPXHOCTBIO 3€MJIN.
[TorenunanbHas 3HEPTUS
CXKaTOW NPY>KUHBI.
Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON dHEPruu

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITYJIbCa

IIPY B3aUMOJCUCTBUY TEJ, 3aKOH COXPaHCHHUSI
UMITyJIbCa MpU a0COITIOTHO YIIPYTOM U
HEYNPYyrOM B3aUMOJCHCTBUU TEII.

AHaN3 CUTyalMi B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacnio3HaBaHue sIBJIICHHS pEAKTUBHOTO
JIBUYKEHUSA B IPUPOJIE U TEXHHUKE.
[IpuMeHeHnE 3aK0HA COXPAHEHUS UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeUCTBHS,
YIPYIroro HEHTPAIBHOIO B3aUMOEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABUKHO).

Pewienue 3aga4 ¢ HCNOJIb30BAaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUIIBI YIPYTOCTH

IIPU OABEME TPy3a C UCIOJIb30BAHUEM
HEIMOABUKHOTO Y TOJIBMXKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHIMaabHON YHEPTUM YIIPYTO
1e(pOPMUPOBAHHOMN TPY>KUHBI.
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N3MepeHne KUHETUYECKOM SHEPTUH TeJla

10 JUIMHE TOPMO3HOTO MYTH.
DKCNEPUMEHTAIbHOE CPABHCHUE U3MECHEHUS
MOTEHINAJIBHON U KHHETUYECKOW SHEPTUM TEJa
MIpY JIBUKEHHUM 10 HAKJIOHHOM TIJIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXPaHECHUSI MEXaHUYECKON SHEPTUU

py CBOOOJHOM I1aJICHUU.

[IpyuMeHeHne 3aK0Ha COXPAHEHUS
MEXAHUYECKOM SJHEPTUM JIJIS1 pacyETa

MOTECHIIMAIBHON U KHHETUYECKOW SHEPTUid Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHMYECKOU OHCPIrun

Hror

0 TI0 pazzeiy

40

Pa3nen 2. MexaHu4ecKue KOJIC0AHUA U BOJI

HbI

2.1

MexaHuyeckue
KoJIcOaHUSA

7

KonebOarensHOE OBMIKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOAHUM: TIEPUO]T,
9acToTa, aMIIUTY/Ia.
MaremaTuyeckui u
PYKUHHBIN MassTHUKH.
[IpeBpamenue sueprun
IpH KoJIeOaTeIbHOM
JIBUKCHUH.

3aryxaronue KojaeoaHus.
Brinyxxaennbie koneOaHusl.
Pe3onanc

HaGmronenne xonedanuii o 1eMCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOA0OHBIX KOJIEOAHUI B OKPY>KAIOIIEM MUPE.
AHanm3 KojaebaHuil Tpy3a Ha HUTH U

Ha npyxuHe. OnpeaeneHne 4acToThl
KOJICOaHHMI MaTEMaTHIECKOTO U TIPYKUHHOTO
MAasITHUKOB.

HaOmronenue u 00ObsICHEHNUE IBICHUSA
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH TIEPHOA
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH TIEPHOIa KoJIeOaHU
rpy3a, MOJABEIICHHOTO K JICHTE, OT MaCChI Tpy3a.
HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIA
KoJIe0aHUH MPY>KUHHOTO MasITHUKA OT MacChl
rpy3a U KECTKOCTHU NPYKUHBI.

[IpumeHneHrne MaTeEMaTHIECKOTO U TIPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJIsl ONUCAHUS
KOJIcOaHMIT B OKpYXKAIOIEM MHUPE.

Pemenune 3ana4, CBI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOM Y4acTOTHI (TIeprojia) KojaeOaHui
Hszmepenue yckopenusi c60600H020 naoenus.

2.2

Mexanuueckue
BOJIHBI. 3BYK

MexaHn4ecKHe BOJIHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpostonpHbIE U
MIOIEPEYHbIC BOJHEI. [[muHa
BOJIHBI U CKOPOCTb €€
pacrpoCTpaHeHHUs.
MexaHn4ecKre BOJIHBI

B TBEPAOM TeEJIe,
CEICMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3BYyKa H
BbICOTA TOHA. OTpakeHue
3Byka. UH(pa3Byk u

YJIBTPa3BYK

OOHapyXeHue U aHAJIU3 BOJTHOBBIX SIBJICHUM
B OKPY’KaOIIEM MHpE.

Habmtoienue pacnpoctpaHeHust IpOA0IbHbBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy>KeHHE aHAJIOTMYHBIX BUJOB BOJIH

B IIpHUpoJie (3BYK, BOJIHBI HA BOJIE).
Boluncrienue JJIMHbI BOJHBI U CKOPOCTH
pacnpocTpaHEHHs 3ByKOBBIX BOJIH.
DKcnepuMeHTAIbHOE ONpeIeTIeHUE ITPaHuI]
YAaCTOTHI CIABIIIUMBIX 3BYKOBBIX KOJICOAHHI.
HabmtoieHue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacTOThI (B TOM YHCII€, C UCIIOIb30BAHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).
Habmonenue u 00bsICHEHHE SIBICHUS
aKyCTHYECKOT'O pE30HaHCa.
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AHaM3 OpUTHHAIBHOTO TEKCTA, MTOCBAIIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPA3BYKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

Pasznen 3. 3JI€KTpOMaFHI/ITHOC M0JI€ U JICKTPOMATrHUTHLIC BOJIHbI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMAarHuTHOE MOJIE. [TocTpoenue paccyxJ1eHuid, 000CHOBBIBAIOIINX
noJie u DONEeKTPOMAarHUTHBIE BOJHBL. | B3aUMOCBSI3b AJIEKTPUUYECKOTO M MAarHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TIOJIEH.

BOJIHBI ANEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3YyYEHUE CBOWCTB
[IIxaa 3JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. crionbs3oBaHue C TTIOMOIIIBI0 MOOMIBLHOTO TellepoHa).
3IEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEKTPOMAarHuTHAs MPUPOJA | AHAJIHM3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHUS
ceera. CKOpOCTh CBeETA. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BonHoBEBIE CBOIICTBA CBETA ’KUBBIE OPTaHU3MBbI, U3Ty4YEHUs HEOECHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue u aHaJIN3 Pa3IMYHbIX
MPUMEHEHUH 3IeKTPOMATrHUTHBIX BOJIH
B TEXHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHUEM (GOPMYIT
JUTS1 CKOPOCTH 3JI€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTBI CBETA
Wroro o pazaeny 6
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Pa3znen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBETa

JlyueBast MOzi€Tb CBETA.
HUctounuku cera.
[IpssmMonuHeEnHOE
pacnpocTpaHeHUE CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxenue cera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeTa.

[Ipenomnenue cBeta. 3aKoH
npenomieHus ceeta. [lomHoe
BHYTPEHHEE OTpaKEHUE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAXKEHUS B ONTUYECKUX
CBETOBOAAX

HaOnronenue onbITOB, JEMOHCTPUPYIOITUX
SIBJICHUE MPSAMOJIMHEHHOTO pPacpOCTpaHEHUS
cBeTa (BO3HMKHOBEHUE TEHU U MOJYTEHN),

Y UX UHTEPIPETAIMS C UCTI0JIb30BAHUEM
MOHSATHSI CBETOBOIO JIy4a.

OOBsiCHEHHE U MOACITHPOBAHUE COJTHEYHOTO U
JIYHHOT'O 3aTMEHHU.

HccnenoBanne 3aBUCUMOCTH yTiia OTPaKEHUS
CBETOBOTO JIy4a OT yTJIa MajeHusl.

N3yueHue cBOWCTB N300paKEHUA B INIOCKOM
3epKalie.

Hab6monenne n 00bsICHEHHE ONIBLITOB

IO MOJYYECHUIO 300pakKeHU B BOTHYTOM U
BBIITYKJIOM 3epKajiax. HaOmronenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJIEHUIO CBETA
Ha IPaHUIIE PA3IMYHBIX CPEI, B TOM YHUCIIC
OTIBITOB C MOJHBIM BHYTPEHHUM OTPAXKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJja
MPEJIOMIICHUS OT yTJjia MaJieHusi CBETOBOIO JTy4a
Ha FPaHUIIE «BO3IYX—CTEKIION.
Pacrnio3zHaBanue sIBICHUN OTPAXKEHUS U
MPEJIOMJICHHS CBETA B TIOBCEHEBHOM KU3HHU.
Amnanu3 1 00bsICHEHHE SIBJIEHUS ONITUYECKOTO
MHUpaxa.

Pemnrenne 3a1a4 ¢ UCIIOJIB30BaHUEM 3aKOHOB
OTPAKECHUS U MPEIOMIICHUS CBETA
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4.2 | JIuH3bI ¥ ONITUYECKHE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
prOOpPbI OnTuyeckas cucreMa coOuparole u paccenBaroniei JuH3.
doroanmnapara, Mukpockona | OnpeneneHue GOKYCHOTO pacCTOSTHUS U
U Teneckormna. ['ma3 kak ONTUYECKON CUJIBI COOUPAIOIIEH JIMH3HI.
OTTHYECKas CHCTEMA. AHanu3 yCcTpoNCTBa ¥ IPUHIUIIA IEHCTBUS
brnuzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JaTbHO30PKOCTh dboToanmnapara, MUKpPOCKOTA, TEJIECKOIA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAJIN3 SIBJICHUI OJIM30PYKOCTH
U JaJIbHO30PKOCTH, PUHIIAIIA JIEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenue 6emoro ceeta HabGmronenue pasnoxeHus 6e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbiTel HetOTOHA. | B CIEKTP.
CroxeHune CrieKTpaabHbIX HaOmnronenue u 00bsICHEHHE ONBITOB
1BeToB. Jlucnepcus ceera T0 MOJYYEHUIO OEJIOr0 CBETA MPHU CI0KEHUN
CBETa Pa3HbIX IIBETOB.
[IpoBeneHue u 00bSICHEHNE OTIBITOB
10 BOCIIPUSITUIO I[BETA TIPEIMETOB IIPHU HX
HaOJII0JICHUH Yepe3 LIBETOBBIE (PUITHTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBanToBbBIE IBJICHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOTJIOICHUEC CBETAa
aTOMOM

IJ1aHeTapHasa MOACJIb aTOMaA.

Monaens atoma bopa.
Hcenyckanne u noriomenne

I10 UCCICAOBAHNIO aTOMOB, BBIJIBUXKCHHEC
T'HIIOTC3 O BO3BMOJKHBIX PC3YJIbTATaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHuA
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cBeTa aToMoM. KBaHTBHI.
JInHenyaTtsle CIIEKTPBI

aTOMOB, (OPMYJIMPOBAHKE BHIBOJIOB

U3 pE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o cranmonapHbIX opOUTaxX IEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CHEKTPOB U3TYyYEHHUS PA3IUUHBIX BELIECTB.
OObsicCHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2

CrpoeHne aTOMHOTO
saapa

PannoaktuBHOCTH. Anb(a-,
OeTa- 1 raMMa-u3TyYeHUs.
Crpoenue aTOMHOTO siapa.
Hyxionnas monens
aTOMHOTrO sizipa. 30Tomsl.
PagnoaxkTuBHBIE
npespamenus. llepuon
IIOJIypacmaia aTOMHBIX SIAEP

OO0cy:x/1eHnEe BO3MOMXHBIX THIIOTE3 O MOEIISAX
CTPOEHHUS sIpa.

Omnpenenenue coctasa sep 10 3aaHHBIM
MacCOBBIM U 3apsII0BBIM YUCIIaM U

0 TIOJIO’KEHUIO B IEPUOANUECKON cucTeMe
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B IEPUOINYECKON cHUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0.-4aCTHII IO TOTOBBIM
doTtorpadusim.

OOHapy>KeHue U U3MEepeHue paualliOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €TO
MHTEHCUBHOCTH.

AHann3 6MOJOTHYECKUX U3MEHEHUH,
MPOUCXOISIINX MO TSHCTBUEM
pPalOaKTUBHBIX U3ITYUYCHH.
Hcnonp3oBaHne pagroaKTUBHBIX U3ITyYeHUN
B MEJIMIIMHE
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5.3 | SnepHbie peakuuu 7 SAnepHble peakiuu. 3akoHbl | Pemenue 3a1a4d ¢ HCNIOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPAHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI'0 YMCEJl. DHEPIUsl | Ha ONpeJesIeHHE Pe3yIbTaTOB SIEPHBIX
CBSI3M aTOMHBIX sifiep. CBsA3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ dHepruu. Peakuuu | HEBO3MOKHOCTHU S/IEPHOM PEaKIIHH.
CUHTE3a U JCIICHUS SEP. OueHka PHEPruu CBA3M AJIEp C UCIOJIb30BAHUEM
Hcrounuku sHeprun ConsHua | popmyssl DUHINITEHHA.
1 3BE31. S nepHas OO0cyxaeHue nepcneKTUB UCIOJIb30BaHUS
sHepreTuka. Jlencreus YIPaBISIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
PaZIMOAKTUBHBIX U3IYYCHUN | OOCYKICHHE MPEUMYIIECTB U IKOIOTHUSCKUX
Ha >KMBBIE OPTaHU3MBI po0JieM, CBSI3aHHBIX C SAEPHOMN SHEPreTUKON

Hroro no pazaeny 17

IHoBTOpHUTEJIHbHO-0000IAKOIIMH MOLYJIb

[loBTOpEHUE N 9 Cucremarnsanus u BrlinonHenne yueOHbIX 3aAaHM, TpeOyroIuX

0000111eHNE
coJiep KaHus Kypca
busuku 3a /-9 Kiacchl

0000111eH1Ee TPEIMETHOTO
COJIEp>KaHus U OIbITa
NesITebHOCTH,
IpPHOOPETEHHOTO

IIpU U3YYEHUU BCETO Kypca
(U3UKHM OCHOBHOT'O 0OILIETO
o0pazoBaHusl.

[ToaroroBKa K OCHOBHOMY
roCy1apCTBEHHOMY
AK3aMeHy Mo (pusuke

TUTSL 00y4aronuXcs,
BBIOPABIIUX ATOT yUeOHBIN
npeaMer

JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYTHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOTYICHHBIX 3HAHUN

TSl HAYYHOTO OOBsICHEHUS (PU3HUUECKUX
SABJICHUM B OKPYKAIOILIEW IPUPOJIE,

B ITOBCETHEBHOM KM3HU U BBISBIICHUS
(U3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHU;

— MIPUMEHEHU ST OCBOCHHBIX
DKCIIEPUMEHTAJILHBIX YMEHUN

JUTSl UCCIieIOBaHMsl (PU3UYECKUX SIBIICHUH,
B TOM YHCJIE JJISI POBEPKHU THIOTE3
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Y BBISIBIICHUS 3aKOHOMEPHOCTEH.

Pemenne pacu€THbIX 3a1a4, B TOM YHCIIE
IPEINOJIAraloIIuX UCIIOIb30BaHUE (PU3UUECKUX
MOJIeJIel 1 OCHOBAHHBIX HA COJEP/KaHUN
Pa3IMYHBIX Pa3lAeNoB Kypca (PU3UKH.
BrinonHenue v 3amura rpynnoBbIX WK
WUHIVBUYAJTbHBIX IPOEKTOB, CBA3AHHBIX

C cofiepaHueM Kypca pU3uKu

Nroro no pazgeny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO TTPOI'PAMME
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7 KIIACC
KoJunyecTBO yacoB DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka
n/n yp Beero Koﬁrnponbﬂme Hp6aKanec1me 0Bpa3oBaTEIBHbIE
padoThI padoTshI pecype
1 ®u3uka — Hayka o npupoje. SABnenus
MIPUPOJIBI
®uU3NYECKUE SABJICHUS
OuznyecKue BEIUYUHBI U UX U3MEpPEHUE
VYpok-uccnenosanue "N3mepenne
4 TEeMIIEPaTyphl MPU MOMOIIH KUIKOCTHOTO 1
TepMOMETpPA U JIaTYHUKA TEMIIEPaATYphI
5 Mertoapl HaydHOTO MO3HaHUS. OTncaHue but6mmoreka [IOK
(bU3UYECKUX SIBJICHUHN C MTOMOIIBIO MOIeTen https://m.edsoo.ru/ff09f72a
VYpok-uccienosanue "IIpoBepka runoressl:
5 JAIBHOCTH TMOJIETA IIapUKa, MYIIEHHOTO 1
TOPU30HTANILHO, TEM OO0JIbIIIe, YeM OOJIbIIe
BbICOTa ITycKa"
7 Crpoenue BemiectBa. ONBITH, JOKA3bIBAIOIIHNE bu6nuoreka [JOK
JIMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
bubmmoreka [{IOK
8 BI)KEHHE YaCTHI BEILIECTBA
A https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OMbITHI 110 1
HaOIIO/ICHUIO TETNIOBOTO PACHIMPEHUS Ta30B»
10 ArperatHble COCTOSIHHS BEIIECTBA
1 OCOOEeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI. bubmuoteka [{IOK

O6o06menue no pazaeny «llepBoHayansHbie

https://m.edsoo.ru/ff0a0378
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CBCACHHUA O CTPOCHHHU BEIICCTBaA»

12 Mexannueckoe nBuxeHue. PaBHoMepHoe U bubmuoreka [JOK
HEPAaBHOMEPHOE JIBUIKCHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cropocte. Exunuipt ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu u BpeMeHU ABUKEHUS BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a0ae4
bubmuoreka [JOK
15 Nuepuusa. Macca — mMepa HHEPTHOCTH Tl https://m. edsoo.ru/f0a0cL0
16 IInoTHOCTH BemiecTBa. Pacuer Maccel u bubmmoreka [JOK
o0bemMa Tejia 1o €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopras pabota «OnpeerneHue
IJIOTHOCTH TBEPAOIO TEJIA»
18 Pemenne 3agad mo reme "TlnoTHOCTH bubmmoreka [{OK
BenlecTna" https://m.edsoo.ru/ff0al123c
19 Cuita Kak XapaKTepUCTUKa B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHnast pabota «3ydeHue
20 3aBUCHMOCTH pacTsukeHus (aedopmariim)
MPY>KUHBI OT MPUIIOKEHHON CHITBI»
21 [[AABnenue Tsrorerus. Cuia TSHKECTH
CBsi3b MEXY CHIION TSXKECTU U MacCOM Telna.
" bubmuorexa [JOK
B . P
22 T:;eTCeTH;, CLLICHHE 33781 11O Teme "CHa https://m.edsoo.ru/ff0al778
23 Cwuia TsDKeCTH Ha JPYTruX IJIaHeTax. bubnmorexa [JOK
du3nyecKue XapakKTepUCTUKU IUIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka [JOK
24 Msmepertne citr. JlamomeTp https://m.edsoo.ru/ff0al8cc
25 Bec Tema. HeBecoMoCTh bubanorexa LIOK

https://m.edsoo.ru/ff0al778
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26 CrnosxeHue AByX CUJI, HallpaBJIEHHBIX 110 bubmumoreka [IOK
OJHOM TpsiMoid. PaBHOIEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

27 Pemrenne 3amau no reme "PaBHonelicTByromas
cun"

28 Cuiia TpeHus u e€ BuIbl. TpeHue B Ipupoje u bu6muoteka [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «3yuenue
3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT bubnnorexka [JOK

29 CHUJIBI JaBJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»

Pemenue 3agau Ha onpeneneHue

30 PaBHOACHCTBYIOIIEH CHIIBI
Pemenue 3amau no Temam: «Bec Tenay,

31 «Fpa(bnqecfoe n3o0paxeHue cmny, «CHIIb» bubmorexa [JOK

. ' ' https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOMIAS CUIT»
KoHnTtponsHas paboTta o temam:
«MexaHnuueckoe IBKeHne, «Macca,

32 IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0pakeHue cny, «CHITb»

Hasnenue. CiocoObl yMEHBIIIEHUS U bubnuorexa [JOK

33 YBEJIIMYEHHUS 1aBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTbH JaBJICHHS Ta3a bubnmorexa [JOK

34 0T 00BEMa, TeMIEepaTyphl https://m.edso0.ru/ff0a2376
[Tepenaua naBneHus TBEPABIMHU TEIAMH, bu6nuoreka [JOK

35 KUJIKOCTAMHU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
JlaBneHue B KUIKOCTH U ras3e, BBI3BAaHHOE bubmuoteka [IOK

36 JNEUCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3agau no reme «JlaBienue B bubnuotexa [JOK

37 SKHIKOCTH U rase. 3akoH Ilackamsy https://m.edsoo.ru/ff0a2826

38 Coobmaromiuecs: cocyasl bubmmorexa LIOK
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https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

39 Tuppasieciuii npece https://m.edsoo0.ru/ff0a3136
40 Masnowmertpsl. [lopiiHeBoit KUAKOCTHBI HACOC
a1 Atmocdepa 3emin 1 pUYHHBI €€ bubmunoreka IIOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK
42 Bec Boznmyxa. ATMocdepHOe TaBiieHre https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro naBieHus. OnbIT bubnnorexka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTh aTMOC(HEPHOTO 1aBICHUS OT bubnnorexka [JOK
BBICOTHI HAJl yDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepouns. ATMochepHoe JaBieHue bubnuoreka [IOK
Ha pa3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o Teme " AtmochepHoe
nasyeHue"
47 JleficTBHE )KUJKOCTHU U Ta3a Ha OTPYKEHHOE bubnmnorexa [JOK
B HHUX T€JI0. ApXHMeI0OBa CUJia https://m.edsoo.ru/ff0a3276
JIab 0 O
48 | mrancemaoumeit cum, aciicrayoneii na Bu6mnorera LIOK
m Il M https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B )KUIKOCTb)
JlabopaTtopHnast paboTa 1Mo Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Teja B bubmmoreka [IOK
BOJIE OT 00BbEMA MIOTPYKEHHOH B )KUIKOCTh https://m.edsoo.ru/ff0a3514
4acTH Tena»
bu6nuoreka [JOK
50 Inapanue Tex https://m.edsoo.ru/ff0a3a96
JlabopaTtopnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKH U

omnpeneneHue e€ rpy3onoabEMHoOCTH"
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Pemenue 3agau no remam: «lInaBanue cymos.
52 BosnyxomiaBanuey, «J/laBienue TBEpbIX TE Enbmorexa ITOK
. ' ’ https://m.edsoo.ru/ff0a3654
YKUJIKOCTEN U Ta30B»
53 KonTtponbHas padoTa o teme «JlaBienue 1
TBEPABIX TN, KUIKOCTEH U Tra30B»
bu6mmoreka [JOK
M
>4 exammieckas paoora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
M .E
55 OTUHOCTD. EAMHHILT MOTIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccnenopanue "Pacuér MomHocTH, 1
pa3BUBAEMOM MPHU MOIBEME 110 JIeCTHUIE"
57 IIpocTeie Mexanu3Mbl. Peruar. PaBHoBecHe
CHWJI Ha pblyare
Prbruaru B TexHuke, OBITY ¥ IPUPO/IE.
bu6nuoreka [JOK
JlaGopaTtopnas pabora «VccinenoBanue 0.5
58 paroprai p s https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHS phluaray
59 Pemenue 3ama4 1o Teme «Y CIOBUS bubmmoreka [{OK
paBHOBECHS pblYara https://m.edsoo.ru/ff0a48a6
Koaddurment monesnoro aercTeust
60 MexaHusMma. JlabopatopHas pabora 0.5
«M3mepenne K11/ HaKIOHHOM MIIOCKOCTH»
61 Pemenne 3agad mo reme "PaGoTa, MOIITHOCTD, bubmmoreka [JOK
KIIT" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas n bubmuoteka [{IOK
MIOTEHIUAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
. bu6nuoreka [JOK
3aK0oH COXpaHEHUS MEXaHWYECKOW dHEPTUH
63 P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
64 "DKCIIepUMEHTAILHOE OTIPEICIICHIE 1
W3MEHEHUS KHHETUYECKON U MOTECHINATbHON
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SHEPTUU NPU CKATHIBAHUH TeJIa TI0 HAKIOHHOH
IUIOCKOCTH
65 KonTponsHas pabota no Teme «Pabora u 1 1
MOIIHOCTb. DHEPrUs»
66 PezepBHblii ypok. PaboTa ¢ Tekctamu 1o Teme 1 bubnunoreka IIOK
"MexaHuueckoe JBUKeHUE" https://m.edsoo.ru/ff0adee6
67 PesepBHbliit ypok. PaboTta ¢ TekcTamu 1o teme 1 bubnnorexka [JOK
"JlaByieHre TBEPABIX TeJ, KUAKOCTEN U ra3oB"” https://m.edsoo.ru/ffOa4ffe
68 PesepHblit ypok. PaboTa ¢ Tekctamu 1o teme 1
"Pabora. MomntHocts. DHeprus”
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
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8 KIIACC
KoJunuyecTBo yacoB DJIeKTPOHHbIE
Ne nugposbie
i Tema ypoka Beero Kongpo.m,HLIe H%aRanecxne 06pazoBaTeIbHbIE
padoTsbI padoThI pecype
OcHOBHBIE NIOJIOKEHUS MOJIEKYIISIPHO-
bubmuorexa [JOK
i 1
1 KMHETUYECKOM TEOPUU U UX OTIBITHBIE htts://m.edsoo.ru/ff0a5256
IIOATBEPKICHUS
2 Macca u pa3Mep aToOMOB U MOJIEKYII 1
3 Monenu TBEPAOTO, )KUAKOTO ¥ Ta3000pa3HOTO 1 bubnnorexka [JOK
COCTOSIHUH BEILECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPAOTO, KHUJIKOTO U
4 razo00pa3HOro COCTOSIHUMN BellecTBa Ha 1
OCHOBE IOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKON TEOpUHU
bubmmoreka [IOK
1
9 Kpucrammriecine n amopHbic Tena https://m.edsoo.ru/ff0a5800
5 CmauuBaHue ¥ KanWISIPHOCTb. 1 bubnuoreka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
! Tennooe pacumpenne u exatie 1 https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS YaCTHUIL
9 Buyrpennss sHeprus. CriocoObl U3MEHEHUS 1 bubmuoteka [{IOK
BHYTPEHHEW dHEPruu https://m.edso0.ru/ff0a5c60
bubmmoreka [IOK
10 Braer Tenonepenasu 1 https://m.edsoo.ru/ff0a6412
1 VYpox-koHnpepenuus "IIpakTrdeckoe 1 1 bubmuoteka [{IOK

HCITOJIb30BaHME TEIJIOBBIX CBOWCTB BCIICCTB U

https://m.edsoo.ru/ff0a65c0
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MaTEepUajIoB B LEJIsIX dHeprocoepexenus"

12 KomndecTBo TennoTsl. Y AeabHas bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
13 VYpaBHeHue TernoBoro 6anaxca. TennooOMeH bubnuoreka [IOK
U TEIUIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JIaboparopnas pabora "HccnenoBanue
14 S[BJICIfI/ISI TI;HJIO(I))6MCH3 npu CMIGLHII/IBaHI/II/I Bubmorexa [JOK
N . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeid BObI
Pacuer konuuecTBa TEMIOTHI, HEOOXOIUMOTO
15 JUIS HarpeBaHUA TeJa U BBIIEISEMOr0 UM MIPH
OXJIQKICHUN
16 JIaboparopnas padota "Onpenenenue bubnuotexa [HOK
yIEIbHOM TEIIOEMKOCTH BemecTBa https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIMBa. Y ieibHas TEIIoTa bubmuoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTALTUICCKIX Egn VnenbHas Temiota Eubmorexa IIOK
p ' https://m.edsoo.ru/ff0a71d2
TJTaBJICHUS
19 JlabopaTtopnas pabdota "Onpenenenue bubnuotexa [JOK
YAEIbHOU TEIUIOTHI MJIaBJICHUS JThaa" https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3oBanue U KOHJIEHCALIUS. bubnuorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Tennora
1 napooOpa3oBaHus U KOHJEHCAIIUH. bubnuorexa [IOK
3aBUCHMOCTb TEMIIEPATyphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO TaBIICHUS
Bnaxxnocts Boznyxa. JlabopaToprast paboTa
22 "Onpenenenue gﬁocmenbl;oﬁ I;namlslocm Bubmorexa IJOK
" https://m.edsoo.ru/ff0a7628
BO3/1yXa
23 Pemenue 3a1au Ha onpeieneHre BIaXKHOCTH
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BO3/IyXa

[TpuHIMTIBI PaOOTHI TETIJIOBBIX JBUTATEICH.

24 [TapoBas TypOuHa. /[Burarenb BHyTPEHHETO
CropaHus
o5 KIIJI renmmoBoro aurareis. TemnaoBeie bubnuorexa [JOK
JIBUTATEIIM U 3aLUATA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHHUs U IIPEBpalICHUs] SHEPTUH B
TEIUTOBBIX MpoIeccax
[ToaroroBka K KOHTPOJBHOH paboTe MO TeMe
27 "TCII[IJIOBI)IG $IBJIGHI/I$II). I/I3M6HG€II/IG arperaTHblix bubmrorexa IIOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHMH BeEIIeCTBa
KonTtponbras padota o teme "TerioBbie
28 slBJIeTIFI/Iﬂ. I/I3M§H€HI/IG arperaTtHbIX COCTOSHUI bubmorexa IJOK
" https://m.edsoo.ru/ff0a86ae
BeIlleCTBA
29 Dnektpusanus Ten. [[Ba posia anekTpuiecKux
3aps/I0B
VYpoxk-uccnenoBanue "DaeKTpU3aLMs Tel
30 WHJYKIIUEN U MIPU CONPUKOCHOBEHUN"
B3aunmoelicTBre 3apsKeHHBIX Tell. 3aKOH bubnuotexa [JOK
31 Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpsikeHHOCTD
32 3HeKTpp1/IquK0r0 IOJIA. HpI/II)Han bubanorexa LIOK
. https://m.edsoo.ru/ff0a8a0la
CYIEPIO3HITUH ICKTPHUIESCKUX MOJIEH
Hocwnrenu snekTpuueckux 3apsioB.
33 DneMeHTapHbIi 3apsa. CTpoeHue aroma
[TpoBOAHWKY W AUDIIEKTPUKH. 3aKOH bu6mmoreka [JOK
34 COXpaHEHUs JIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NpUMEHEHUE CBOWCTB bubanoreka IIOK

AIIEKTPUYECKHUX 3apsI0B

https://m.edsoo.ru/ff0a90cc
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DJIEKTPUYECKUI TOK, YCIIOBUSA €0
36 v ecIT)BOBaHHsI I/ICquHHKI/I AIEKTPUUECKOTO Enbmorexa ITOK
i ' p https://m.edsoo.ru/ff0a95a4
TOKa
37 JlelicTBUS 3JIEKTPHUYCCKOTO TOKA Enbmorexa ITOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 AIIEKTPUYECKOTO TOJISl Ha IPOBOIHUKH U 1
JUBIEKTPUKU"
39 DJIEKTPUYECKHUI TOK B MeTajulaX, )KUAKOCTAX bubmuoreka [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1enb U €€ COCTaBHbIC YaCTH
11 Cuia Toka. Jlabopatopnas pabora 05 bubmuorexa [JOK
"N3mepenue u peryaupoBaHue CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DJIeKTpUYeCcKoe HanpsikeHue. BoiabT™merp.
42 Jlabo I2)1To Hast a6o£a "U3mepenue n P 0.5 Bubmioreka [JOK
patopasi p ,P ' https://m.edsoo.ru/ff0a9e14
perynupoBaHe HaMPSHKCHUS
43 ConpoTuBieHNE NPOBOJHUKA. Y IEIBHOE bubmuorexa [JOK
CONIPOTUBIICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopnast pabota "3aBUCHMOCTD
44 BIEKTPUYECKOTO COMPOTUBIICHUS MPOBOIHUKA 1 bubnuorexa [JOK
OT €T0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO https://m.edsoo.ru/ff0aa738
Ce4YeHMs U marepuaia”
45 3aBUCHMOCTD CHJIBI TOKA OT HAIPSHKCHUSI. bubnmorexa [JOK
3akoH Oma Juist ydacTKa Lenu https://m.edsoo.ru/ff0aa44a
JIabopatopHnas pabora "HccnenoBanue
46 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO Yepe3 1 bubmmnorexa [JOK
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pesucrope”
47 [TocnenoBarensHOE U apaIEIbHOE
COCTMHECHMS TIPOBOTHUKOB
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Jlaboparopnas padota "IIpoBepka mpasuiia

CJI0KEHUS HANIPSKEHUN pu bubnuorexa [JOK
48 -
I10CJIEI0BATEIILHOM COEIMHEHNUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlabopaTtopnas padota "IIpoBepka mpaBuia
49 JUIS CUJIBI TOKA MPU MapaieIbHOM bubmrorexa [IOK
" https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB
50 Pemrenue 3agau Ha npumenenue 3akona Oma bubmmoreka [IOK
JUISL Pa3JIMYHOTO COEAUHEHHUS ITPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTB ANEKTPUUECKOTO TOKA. bubnuorexa [IOK
3axoH Jxoynsa-JleHua https://m.edsoo.ru/ff0ab124
59 JIaboparopuas padota "OnpeneneHue padboThI bubmmoreka [JOK
Y MOIIHOCTH 3JIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKHE e U MOTPEONTENH
53 SHGKT;)HQGCKOIZ BHHepFI/II/I B 611),1Ty KopoTtkoe bubmorexa LJOK
' https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToarotoBka K KOHTPOJILHOU paboTe 1Mo TEMe
"JyeKTpuUecKue 3apsbl. 3apsHKCHHBIC Tela U bubnuotexa [JOK
54 ux B3aumoencTus. [locTostHHBIN https://m.edsoo.ru/ff0abd2c
ANEeKTpUYecKuil Tok"
KoHntponsHas paboTta o Teme
"DnexTpudecKkue 3apsaanl. 3apsHKEHHBIE Tena U bubnuotexa [JOK
55 ux B3aumojencTBus. [locTostHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK"
56 IIocTOAsHHBIE MarHUTHI, KX B3AUMOJCUCTBHE
VYpok-uccnenosanue "M3yuenue nonei bubmuorexa IIOK
57 MTOCTOSTHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe nojie. MaraHuTHoe mosie 3eMiu 1 bubnmoreka [JOK
58 €ro 3Ha4Y€HHeE JUIs )KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmneiT Opcrena. MarauTtHoe 1oJie bubnuorexa [IOK
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QJICKTPUYCCKOT'0 TOKA MarHuTHoOE I10JIe
KaTylKu ¢ TOKOM

https://m.edsoo.ru/ff0acld?

60

IIpuMeHeHMe IIeKTPOMArHuTOB B TEXHHKE.
JIaboparopnas padota "M3ydeHue nelicTBUS
MarHUTHOT'O TOJIsl Ha POBOJHUK C TOKOM"

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEKTPOABUTATENh TIOCTOSTHHOTO TOKA.
Vcnonbs3oBaHuE 3IEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.
JIaboparopnas padota "KoHcTpynupoBanue u
n3ydeHue paboThl JIEKTPOABUTATEINS "

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apazest. 3aKOH 3JEKTPOMAarHUTHOM
nHaykuuu. IIpasuno Jlenna

63

Onektporeneparop. CriocoObl MoTydeHus
AIEKTPUYECKOUN SHEPTUU. DNEKTPOCTAHIINH Ha
BO300HOBJIIEMBIX UCTOUYHUKAX OHEPrun

64

[ToarotoBka K KOHTPOJILHOU paboTe 1Mo TeEMe
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"

65

KonTtponsHas padoTa o teme
"DJIeKTpUUECKUE U MAaTHUTHBIE SABJICHUS "

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

66

PesepBHblil ypok. PaboTa ¢ TekcTtamu 1o teme
"TemnoBsbie siBIEHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHblit ypok. PaboTa ¢ TekcTamu 1o teme
"ITocTOsIHHBIN MEKTpHUUECKUI TOK"

bu6muoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. PaboTa ¢ Tekctamu 1o teme
"MaruuTHbIe sSIBICHUS"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

2 14.5
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9 KJIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
Ne nugposbie
u/n Tema ypoka Beero Ko;npo.m,m,le H%aRanecxne 06pPa3oBATEIbHbIE
padoThI padoThl pecype
1 Mexanuueckoe aBuxeHue. MartepuaibHas 1
TOYKA
5 Cucrema orcuera. OTHOCUTEIILHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMONIMHENHOE IBUKEHHE 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOIMHENHOE JBUKEHUE. 1
Cpennsiss © MTHOBEHHAsI CKOPOCTh
5 [IpssMoMHENHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [JOK
JBIKEHHE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO ABMkeHus. [ padux 1
CKOPOCTH
JlabopaTtopnas pabdota "Onpenenenne
7 YCKOPEHHSI TeJla PU PaBHOYCKOPEHHOM 1 1 ﬁtlg 65J'I/I;Ir(1)1T:(;<s%cL)IrOu/11<‘f0a db1s
NBIDKEHHUH 110 HAKJIOHHOM miIocKocTH" pS-im. :
8 CBoOoHoe magenue ten. OneiTel [anunes 1
PaBHOMEpHOE NBUXKEHUE IO OKPYKHOCTH.
N but6mmoreka [IOK
[Tepuona u yactoTta oOpamenus. JIunelHas u 1
° erIPOBale CKOPOCTH P https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMHUTENBHOE YCKOPEHHE 1
. bubnuorexa [JOK
I1 H .B
11 CPBBIM 3aKOH HBIOTOHA. BEKTOP CHUJIBI 1 https://m.eds00.ru/ff0ae612

74


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon Hetotona. PaBHogeiicTBytromas bubmmoreka [IOK
cuia https://m.edsoo.ru/ff0ae72a
. but6mmoreka [JOK
13 Tpernii 3akoH HeroTona. Cynepno3unus cui https://m. eds00.ru/ff0ae982
14 Pemrenne 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bubmmoreka [JOK
HeroTona https://m.edsoo.ru/ffOaeb6c
bubmuoreka [JOK
15 Cuna ynpyrocru. 3axou I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3agau no teme «Cumna ynpyroctu»
17 JIaboparopHnas pabota «Omnpenenenne bubmmoreka [IOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 p C bubmorexa [JOK
emeHue 3aaa4d mo teme «Cusa TpeHus» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopnas pabdota "Onpenenenne bubmuotexa [JOK
Kod(hdumenHTa TpeHus CKOIbKeHus" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonbl HeroTOHA. bubmmoreka [{OK
Cuna ynpyroctu. Cuna tperus" https://m.edsoo.ru/ff0afb8e
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO TaJCHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxKeHNE TET BOKPYT
23 rpaBuTanoHHOrOo 1entpa (ConHeuHas
cuctema). ['anaktuxu"
Pemenue 3amau no teme "Cuna TOKECTH U bubnuoreka [JOK
24 3aKOH BCEMHUPHOTO TArOTEeHUs" https://m.edsoo.ru/ff0af5f8
[IepBas kocmuueckast ckopocts. HeBecomocTs bu6muoteka [{IOK
25 U NIeperpy3Kku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepuaIbHOM TOUYKH. bubmunoreka IIOK

AGcomroTHO TBEpHOE Teno. PaBHOBecHe

https://m.edsoo.ru/ff0afe36
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TBEPIOTO TeNA C 3aKPEIVIEHHON OChIO
BpallEHUs

27 MowmeHT cuisl. LleHTp TspkecTn
28 Pemenue 3aga4 mo reme "MOMEHT CHIIBI. bubmuoreka [JOK
Hentp Tsixectn" https://m.edsoo.ru/ff0b02b4
29| "Mexammascroe ammmernie, Boamsioreticrane bu6miorera LIOK
ren" https://m.edsoo.ru/ff0b0408
30 KonTtponbHas padora 110 TeMe "MexaHuyeckoe bubmmoreka [JOK
nBrkenue. Bzaumopeiictsue ten" https://m.edsoo.ru/ff0b06ec
Nmnynbce Tena. UMnynbe cuibl. 3aKOH
31 COXpZHeHI/I}I I/IMHyJ'ILZa. Yupyroe u Heynpyroe BH6J_IHOTeKa HOK
B3AMMOCIHCTRIE https://m.edsoo.ru/ffOb07fa
32 Pemenne 3ajia4 10 Teme "3akoH coxpaHeHUs bubnmnorexa [JOK
HMITyJIbCca https://m.edsoo.ru/ffOb096¢c
33 YpOK-KOH(bepeHuHs[" "PeakTuBHOE IBUXKEHUE B
MIPUPOJIC U TEXHUKE
34 Mexannueckas pa60Ta U MOIITHOCTH ﬁ;gﬁfﬁggﬁfomas 4
35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH H bubmuotexa [JOK
CWJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JIaboparopnas pabota «Onpenenenue paboThI
36 CHUJIbI TPECHMUS IIPH PaBHOMEPHOM JABHKCHUU
TeJa 0 TOPU30HTAIBHON MMOBEPXHOCTH
37 Css13b dHeprun u padboTsl. [loTeHnnansHast
SHEPrUst
33 Kunerunueckas sueprus. Teopema o bubnmnorexa [JOK
KMHETUYECKON YHEPTUuU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B MEXaHUKE
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40 Jlaboparopnas padota «3yueHue 3akoHa bubmmoreka [JOK
COXPaHEHUS YIHEPT UM https://m.edsoo.ru/ff0b12fe
a1 KonebarenpbHoe ABMIKEHHUE U €TO bubmuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo0.ru/ff0b1858
42 3aryxaroiue Kojaebanus. BeiHyXIeHHBIC bu6muoteka [IOK
KoJiebanusi. Peonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuil U MPY>KMHHBIN MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh ITEPHOIa
44 K(FJI€63HI/II71 cI)[T JKECTKOCTH I WHBI U ﬁacil Bubmorexa LIOK
Py# https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBparieHue sHEPTrUn P MEXAHUIECKHUX
KOJICOaHMSX
JlabopaTtopHnas pabora «OnpeneneHue
46 qaCTopTH Hpne 1/1130)121 Kone6a§HI1[71 MIPY>KUHHOTO bubmorexa [JOK
p e https://m.edsoo.ru/ffOblaec
MasITHHKa»
JlabopaTtopHnast pabota «IIpoBepka
47 He?,aBl?/ICI/II\EOCTI/IpHC nojaa IFOJ'Ieé)aHI/If/'I a bubnmorexa LIOK
PHOZ Py3a, https://m.edsoo.ru/ffOb197a
MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanndecknue BoTHbI. CBOMCTBA
48 MEXaHHYeCKUX BOJIH. [IpoonsHbIE 1 Bubmorexa IIOK
- HIPOAL https://m.edsoo.ru/ff0b21fe
MOIEPEYHBIE BOJHbI
49 VYpoxk-koHpepennus "'MexaHn4YeCKrue BOTHBI B
TBEpAOM Tene. CelicMuYecKue BOJIHBI"
50 3Byk. PacripocTpanenue u oTpaxeHue 3ByKa
Ypok-uccnenoBanue "Habmonenne
51 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
I'poMKOCTB 3ByKa M BBICOTA TOHA.
52 AKYCTHUYECKHI pe30HaHC
53 Ypoxk-koudepenuus "YabTpa3ByK u bubmuoteka [IOK
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MH(]Pa3BYK B MPUPOJIC U TEXHUKE"

https://m.edsoo.ru/ffOb23ca

[ToaroToBka K KOHTPOJILHOU paboTe 1O TEME

but6mmoreka [JOK

54 " .M
3axonnt COXpaHeHH,’,I exateckne https://m.edsoo.ru/ff0b25f0
KoJIeOaHUs U BOJIHBI
KonTtponbHas padoTa no Teme "3aKoHbI
55 coxpaHeHus. MexaHudeckue KojiebaHus u
BOJIHBI"
56 DIEeKTPOMAarHuTHOE MoJje. DIEKTPOMArHUTHbBIE bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-konpepenus "llkana
58 3J'IpeKT OME(III)"HI:/ITHILX BosIH. Mcnionb3oBanue buGnuorexa LIOK
p ' - " https://m.edsoo.ru/ffob2fe6
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
VYpoxk-uccnenoanue "M3yueHue cBoicTB
59 3JIpeI<T OMarIi[I/ITHLIX BOJIHy;l MIOMOIIIBIO bubmmorexa LIOK
p " https://m.edsoo.ru/ffOb2c6¢c
MOOWIBHOTO TenedoHa
60 Pemrenue 3a1au Ha onpeeneHne 4acTOThl U
JUIMHBI 3JIEKTPOMArHUTHOW BOJIHBI
61 DneKkTpoMarHuTHas npupoja csera. CKopocTh bubnmnorexa [JOK
ceera. BoiaHOBBIE CBONCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsamonunenHoe
but6mmoreka [IOK
acpocTpaHeHHe cBeta. 3atMeHns CoJHIa 1
62 % pocTp t https://m.edsoo.ru/ff0b3658
VHBI
3aKkoH OTpa)KE€HUs cBeTa. 3epkana. Pemenue
63 3a/1a4 Ha ipI/IMCHCHI/Ie 3a1<01fa OTpaXKEHUs bubmaorexa IOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 IIpenomnenue cera. 3aKOH IPEIOMIIEHUS bubnuoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
65 [TonHoe BHYTpEeHHEE OTpa)KeHHE CBETA. Bbubnnorexa [IOK

Hcnonbp3oBaHue MOJIHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5c
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OTPaAXCHUA B OIITHYCCKUX CBETOBOJAAX

JIaboparopuas pabdota "Hccrnenoanue
3aBUCHMOCTH YIJIa MPEIOMIICHUS] CBETOBOTO

66 Jy4a OT yrJia NaJieHus Ha TpaHulie 'BO3IyX-
crexno™
Ypoxk-koudepenuus "Hcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubmuorexa [JOK
JIun3el. OnTudeckas CUiia JIMH3bI
68 https://m.edsoo.ru/ffOb3f2c
. bubmuorexa [JOK
[TocTpoenue n300pakeHU B JIMH3AX
69 P p https://m.edsoo.ru/ffOb444a
Jlaboparopnas padota "Onpenenenue
70 (bOKyEHorlcj) paC(I))TOSIHI/ISI u oI:ITIII/IquKoﬁ CHIIBI bubmorexa [JOK
o " https://m.edso0.ru/ff0b4206
coOuparoIien JTUH3BI
71 VYpok-koHpepenmus "OnTuyeckue JTMH30BbIE bubnuoreka [IOK
npudopsI" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 xak ontuyeckas cuctema. 3peHue bubnmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "ledpextsl 3penus. Kak
COXpaHUTh 3peHue"”
Pasnoxxenue Genoro cBera B criekTp. OMBITHI
74 Hrerorona. Cnosxenne Cl'IeKTpaJ'II)HBII)X IIBETOB. bubanorexa LIOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JIabopatopnas pabora "OnbIT O
75 pasioKEeHUI0 0eJI0To CBETa B CIIEKTP U bubmuorexa [JOK
BOCIIPUATHIO LIBETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJII0/IEHU U Yepe3 BETOBbIE (PUIBTPHI'
76 Ypoxk-npaktukym "BoiHOBBIE CBOWICTBA CBETA:!

aucriepcusi, uHTepepeHuns u auppaxaus”
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77 OmnsiTel Pesepdopaa u rmranerapHast MOACITH bubmmoreka [JOK
aroMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatet bopa. Monens aroma bopa
79 Hcenyckanue v MomIonieHue CBeTa arOMOM. bubnunoreka IIOK
KBauTsI. JInHEWUYaThIE CIEKTPBI https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukym "HabiroaeHne cnekTpoB bubmmoreka [JOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI Bubmioreka [JOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue aTomHOro sipa. Hykionnast Mmoens bubnnorexa LIOK
' https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIe ipeBpaienus. M30Tomnst bubmnorexa LIOK
A peppatil ' https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo teme: "PamnoakTHBHBIC bubmuorexa [JOK
npeBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuon nomypacnana
Ypok-koHpepenus "PagnoakTuBHbIC bubmuorexa [JOK
86 " :
W3JIy4YEHHUs B IPUPOJE, MEIULIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS bubnmnorexa [JOK
3aps10BOTO U MacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58
a8 DHeprus CB31 aTOMHBIX sifiep. CBsI3b MacChl U bubnmnorexa [JOK
SHEpPruu https://m.edsoo.ru/ffOcld7a
89 Pemenne 3amau mo reme "Anepueie peaknun'
Peakuuu cuntesa u nenenus saep. Mcrounmku bubnmuotexa [JOK
90 sHepruu CoJIHIIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "SnepHast sHEpPTEeTUKA.
91 JlelicTBUA palnOaKTUBHBIX U3IYyYEHUN HA
JKUBBIE OPTaHU3MBI '
92 [TonroToBka K KOHTPOJILHOW paboOTe 1Mo TeMe bubmuoteka [IOK
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"DNeKTpOMarHUTHOE TOJIE. https://m.edsoo.ru/ff0c223e
DNeKTpOMarHUTHBIE BOJHBL. KBaHTOBBIC

siBJIeHUS "

KonTponeHas paboTa 1o teme

93 "DNeKTpOMarHUTHOE TOJIE. 1 1
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
siBJIeHUS "

94 [ToBTOpenue, 0606meHue. JlaboparopHbie 1 1 bubmuorexa [JOK
paboTsl 1o Kypcy "'Bzaumoneiictsue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600meHne. Pemenne BuG OK

95 g;cquHLIX u KaquTBe"HHI)IX 3a7a4 110 TEMeE 1 htIt{p SJZI/I}IF(T):‘;;(;)(I)-.II’U/ffOC2572

€IUTIOBBIC MPOTIECCHI
[ToBTOpenue, 0600meHne. Pemenne Eufs OK

96 pacueTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe 1 mbmaoTexa I

"KTI 9 https://m.edsoo.ru/ff0c2a22
J1 TEeTIOBBIX JBHTATEIICH
[ToBTOpenue, o606menue. Pemenue BuG OK

97 pacueTHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe 1 ubmaoteka I

" " https://m.edsoo.ru/ff0c2b30
KII anexTpoycTaHOBOK

08 [ToBTOpenue, o6o61eHne. JlaboparopHbie 1 1 bubmmorexa [JOK
paboTsl o Kypcy "CBeToBbIC siBIEHUS" https://m.edsoo.ru/ff0c2c52

99 IToBTOpenue, o606menue. Pabora ¢ Tekctamu 1 bubmmoreka IJOK
1o TeMe '"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, o606menue. PaboTa ¢ Tekctamu 1 but6mmoreka [IOK
o Teme "'Konebanus v BOTHBI" https://m.edsoo.ru/ff0c2e82

101 IToBTOpenue, o606menue. Pabora ¢ Tekctamu 1 bubmmoreka IJOK
o Teme "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0606mmenue. Pabora ¢ Tekcramu 1

102 o Teme "KBantoBas u sinepHas pusuka”

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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