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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHMs COCTaBJ€HA Ha
OCHOBE TOJIO)KEHUN U TpeOOBAaHMM K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOIA
oOpa3zoBaTenbHOM mporpammbl, npexactaBieHHbix B DI'OC OO0, a Takxke ¢ Yy4€ToMm
benepasibHON paboueld TporpamMmbl BocmuTaHus u KoHIenmmu mpemnojgaBaHus ydeOHOTO
npeamera «Du3nKay.

Conepxanue  mporpamMMbl 1o (U3MKEe ~ HampaBieHO  Ha  (opMUpOBaHHE
€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH OOYYaIOIIMXCS M OpPraHU3alMI0 H3ydyeHUs (U3UKU Ha
JesITeIbHOCTHON OCHOBe. B mporpamme mo ¢u3nke yUWUTHIBAIOTCS BO3MOXKHOCTU Y4EOHOTO
npeaMmera B peanmusamuu  TpedboBaHuit ®I'OC OOO K mMmIaHUPYeMBIM JHUYHOCTHBIM U
METalpeMETHbIM  pe3yjbTaTaM  OOy4YeHHs, a  TakKe  MEXKIpPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX PEIMETOB Ha YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHUsI.

[Iporpamma no (u3MKe yCTaHABIMBAET pacIlpeiesieHHe y4eOHOro MaTepHaa Mo rojam
oOyuenust (10 Kjiaccam), MpeajaraeT MPUMEPHYIO IOCIEI0BATENbHOCTh M3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pPa3BUTHS MPEAMETHOIO COAEpPXKAHUS M Yy4€TEe BO3PACTHBIX
0COOEHHOCTEH 00yUaroIUXCH.

[Iporpamma no pusuke pazpadoTaHa C IEJIbI0 OKa3aHUS METOIMYECKON MTOMOIIU YUUTEITIO
B CO3/1aHUU paboyeil mporpaMMbl IO y4€OHOMY MPEIMETY.

®dusnka ABIAETCS  CHUCTEMOOOPA3yIOMMM  JUIsi  €CTECTBEHHO-HAYYHBIX  YUEOHBIX
MPEAMETOB, TOCKOJIbKY (DU3WYECKHE 3aKOHBI JIKaT B OCHOBE TPOIECCOB W SIBIICHUA,
M3y4aeMbIX XMUMHEH, Ouoyiorueit, actpoHoMuei u ¢uznueckon reorpadueii, BHOCUT BKJIAJ B
€CTECTBEHHO-HAYYHYIO KapTUHY MUPa, IPEIOCTaBIseT Hanboiee ICHbIe 00pa3Ibl TPUMEHEHUS
Hay4YHOI'0 METOJa MO3HAaHMSs, TO €CTh CII0CO0a MOJyYEeHHSI TOCTOBEPHBIX 3HAHUN O MHpE.

OpnHa W3 TIIaBHBIX 33/a4 (U3HUECKOro 00pa30BaHUS B CTPYKType 0OIIEero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHMH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M HHTEpeca K Hayke y
0o0yJarommxcs.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE MPEANOJIAracT OBJAJEHUE CIEIYIOUUMU
KOMIIETEHTHOCTSMHU, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!

e HAyYHO OOBSCHSTH SIBJICHUS;

e OIICHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UWHTEPIPETHPOBATH JAaHHBICE M HCIOJIH30BaTh HAyUYHBIE JIOKA3aTEIbCTBA JIJIS
MOJTYYEHHUS BHIBOJIOB.

Lenun wu3ydyeHus (U3MKU HA YpPOBHE OCHOBHOIO 00ILEro oO0pa3oBaHUs ONpPENENCHbI B
Konnenmmu npenogaBanust yueOHoTo npeamera « Pusnkay B 00pa30BaTEeIbHBIX OPTaHU3AIUAX
Poccuiickori ®enepanuu, peaqu3yONMX OCHOBHBIE 0011€00pa30BaTelbHbIE TPOTrPAMMBI,
yTBepxkAEHHON pemienneM Kosutermm MunucreperBa npocsenienus Poccuiickont @enepannu
(mpotokod ot 3 nekadbps 2019 r. Ne [1K-4BH).

ey uzyyenus: pusuKu:

e TpUOOpEeTEHHE HWHTEpeca U CTPEMJICHHA OOy4alouMXcs K HaydHOMY H3yUEHUIO

MPUPOIbI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;



e DAa3BUTUE IMPEACTABICHUM O HAyyHOM METOJeé TMO3HaHui U (HOpPMHpPOBAHUE
UCCIIEI0BATEIBLCKOIO OTHOIIEHHUS K OKPYKAIOLIUM SIBJICHUSM;

e (dopMHUPOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa U3yYEHHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DHU3HKU;

e (opMUpOBaHME MPEACTABICHUIN O PONU (HU3HUKHU JJI Pa3BUTHUS APYTUX ECTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

e Da3BUTHE TPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed npodheccuoHaIbHON
TSI TeIbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, TOATOTOBKA K JalTbHEUIIEMY O0yUEHHUIO B 3TOM
HaIlpaBJICHUU.

JlocTmkeHHe STHX Leled MporpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHMsI 00ECIIEUNBAETCS PELUICHUEM CIEAYIOIINX 3a8a4:

e IpUOOpETEHHE 3HAHUW O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e ImpuoOpeTEeHWE YMEHHM ONUCHIBAaTH M OOBACHATH (PU3MYECKHUE SBIICHUA C
UCII0JIb30BAaHUEM IIOJIyYCHHBIX 3HAHU;

e OCBOCHHME METOJOB pEIICHHsS NPOCTEUIINX PACYETHBIX 3a4a4 C HCIIOJIb30BaHUEM
(u3HUECKUX MOJENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;
e Dpa3BUTHE YMEHHUN HaOMIONaTh MPUPOJHBIE SBJICHUS U  BBINOJHATH  OIMBITHI,

nabopaTopHble pabOThl W HSKCHEPUMEHTAIbHBIE HCCIEIOBAaHUS C HCIOJb30BaHUEM
HU3MEPUTEIBHBIX TPUOOPOB;

e OCBOCHHME MPUEMOB pabOThl ¢ MHMOpMaLKMEH (PU3NUECKOTO COJEpPIKAHUS, BKIIOUas
UHGOPMAITMI0O O COBPEMEHHBIX JIOCTHXKCHHUSX (U3UKH, aHAIU3 MU KPUTHYECKOE
OIICHHBaHUE WH(OPMAITIH;

e 3HAKOMCTBO CO cepamu podecCHOHaATBHON ACATESILHOCTH, CBI3aHHBIMU C (DHU3HUKOM,
¥ COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JTIOCTHKCHUSIX (PU3NUECKON HAYKHU.

Ha uzyuenue ¢uszuku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
orBonuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HefleN0), B 8 kiacce — 68 yacoB (2 yaca
B Henelno), B 9 kimacce — 102 gaca (3 yaca B Heei0).

[Ipenyaraemsiii B mporpamMme 1o (Gpusuke rnepedeHsb JIabopaTopHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapaKTep, YUUTENb JeaeT BHIOOP MPOBEACHHS JTaOOpAaTOPHBIX PabOT |
OMBITOB €  Yy4€TOM  HHJIMBHIYaIbHBIX  OCOOCHHOCTEH  OOy4alolMxcs,  CIHCKa
OKCIIEPUMEHTAJBHBIX 3aJaHWi, TMpeajaraéMblX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO

AK3aMeHa 10 (PHU3HKE.
COIAEPKXAHUE OBYUEHMUSI

7 KIIACC

Pasznen 1. ®usuka v eé posib B NO3HAHUM OKPYKAKOIIEro MUPA.

®duznuka — Hayka o npupoge. fAsnenus npupoasl. Ou3ndecKue sSBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, YIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BeNWYMHBL. I3MmepeHue ¢usnueckux BeduuyuH. Puznueckue npUOOpBHI.
ITorpemHocTs U3MepeHnit. MexayHapoaHas CUCTEMA €UHHIL.



Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKM M3Yy4aroT npuponay. EcrecTBeHHO-HayudHBIN
METOJi TO3HaHWS: HaOJIOJEHUE, MOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIJBUKEHUE THUIIOTE3,
HKCIIEPUMEHT 10 TPOBEPKE TUIOTE3, OOBSICHEHHE HalIoAaeMoro spiaeHus. OnucaHue
(bu3MYECKUX SIBJICHUN C TTOMOIIIBIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHu4eckue, TEIIOBbIE, IIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.

2. ®dusunyeckue nNpubOpbl U MPoLEaypa NPSIMBIX U3MEPEHUN aHAIOTOBBIM U IU(POBBIM

npudopoMm.

Jlabopamopnwie pabomul u onvimol.

1. OmpepeneHue EHbI ASICHUS KAl K3MEPUTEIBHOTO MpUoopa.

N3mepenue paccTostHui.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.
OmnpeneneHue pa3MepoB MabIX TeJl.

o A~ W

N3mepenue temmepaTypbl TpU TMOMOINM >KUJIKOCTHOTO TEpMOMETpa M JaTyHKa
TeMIIepaTyphl.
6. IlpoBeneHue wuccieIOBaHUs 110 MPOBEPKE THUIIOTE3bl: JAJIBHOCTh IIOJETA IIapHKa,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3znea 2. IlepBoHayaibHbIe CBeIeHUS] 0 CTPOCHHH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbI, HUX pa3Mepbl. ONBIThI, JI0Ka3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIIECTBA.

JIBmxkeHue dyactui] BemiecTBa. CBsA3b CKOPOCTH JABWKEHHUS YaCTHIl C TeMIIEpaTypoil.
BpoynoBckoe aBwxkenue, auddysus. BzaumonaeicTBUe YacTHI] BEIIECTBA: MPUTKEHUE U
OTTaJKUBaHUE.

ArperatHple COCTOSIHMSI  BEIIIECTBA: CTPOCHHME Ta30B, JKUIAKOCTEH W  TBEPIBIX
(kpucTamIM4ecknx) Ted. B3amMOCBS3b MEXIy CBONCTBAMHU BEIISCTB B Pa3HBIX arperaTHbIX
COCTOSIHUSX M MX aTOMHO-MOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM
BO/IBL.

Jlemoncmpayuu.

1. HaGmtonenue OpOyHOBCKOTO ABUKEHUSI.

2. Habmonenue nuddysun.

3. HabGnronenue siBieHU, OOBSCHSIOMUXCA MPUTSHKEHUEM WIM OTTAJIKMBAHUEM YaCTHUIL

BEIIICCTBA.

Jlabopamopnuie pabomul u onvimol.

1. OreHka qramMeTpa aToMa METOAOM PSIJIOB (C HCTOJIb30BaHUEM (GoTorpadmif).

2. OnbITHI 110 HAOJIIOICHHUIO TEIJIOBOT'O PACITUPEHUS ra30B.

3. OnbIThI MO OOHAPYKEHUIO JEHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSAKEHUS.

Paznen 3. /IBuikeHue U B3aumMo/ieiicTBHE TeJl.

Mexannueckoe JBHXEHUE. PaBHOMEpHOE W HEpaBHOMEpHOe JABMXKeHHE. CKOpOCTb.
CpenHsisi CKOpOCTh IPY HEPABHOMEPHOM JIBH>KEHUU. PacuéTt myTH U BpEMEHU JIBUKEHUS.

SlBnenne uHepuuu. 3aKOH HMHEpUMHU. B3anmojaeicTBUE Ten Kak NMpPUYMHA W3MEHEHUS
CKOPOCTH JBMKEHHUsI Tell. Macca kak Mepa MHEpTHOCTH Tena. I[lmoTHocTh BemiectBa. CBsI3b
MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIIIECTRA.



Cuna kak xapakrTepucThka B3aumogenctsus ten. Cuia ynpyroctd M 3akoH I'yka.
N3mepenne cuilbl ¢ NMOMOINBIO JMHAMOMETpa. SIBieHue TaroreHus u cuna Tsokectu. Cuia
TSKECTU Ha Jpyrux maHerax. Bec tena. HeBecomocts. CroxeHue cuj, HalpaBJICHHBIX 10
oHOH npsiMoii. PaBHoelicTByromas cui. Cumna TpeHus. TpeHne CKOIbXKEHUS U TPEHUE MOKOS.
Tpenue B mpupoae U TEXHUKE.

Hemoncmpayuu.

HabutoieHne MexaHn4eckoro JBUKEHMS Tea.

N3mepenne cKoOpoCTH NPSIMOJIMHENHOTO ABUKEHUS.

HaGmoienue siBJeHUSI HHEPITHH.

HabitoieHne u3MeHeHus: CKOpoCTH IIPU B3aUMOJICHCTBUY TEJl.

CpaBHeHHE Macc 110 B3aMMOJICHCTBHIO TEIL.

CrnoxxeHue Cuil, HalPaBJICHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnsie pabomul u onvimol.

1. OmpegeneHre CKOPOCTH PAaBHOMEPHOTO JBMXKEHHs (IIapuKa B KMJIKOCTH, MOJEIH
AJIEKTPUYECKOTO aBTOMOOWJIS U TaK Jajee).

2. OmpeneneHue CpegHEl CKOPOCTH CKOJBKEHHUS Opycka WM HIapuKa MO HAKIOHHOW
IJIOCKOCTH.

IS A

3. OnpeneneHue NIOTHOCTH TBEPAOTO TEINA.

4. OmnbITHI, IE€MOHCTPUPYIOLIUE 3aBUCUMOCTh PACTSLKEHUS (Iedopmainu) NpyXKUHbI OT
IPWIOKEHHOU CHJIBI.

5. OnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U
XapakTepa CONMPUKACAIOMINXCS TOBEPXHOCTEN.

Pasznen 4. JlaBjieHne TBEPABIX TeJl, dKUIKOCTEN U ra30B.

Hasnenune. CnocoObl yMEHBIIEHMS U yBeJIMuYeHHUs JaBieHus. JlaBiaenue rasa.
3aBUCUMOCTh JaBJ€HMs Ta3a OT oObéma, Temmeparypsl. llepenaua naBneHus TBEPIABIMU
TeJaMH, XKUIAKOCTAMU M razamu. 3akoH Ilackamsa. ITHeBMaTtnuyeckne MamvHbl. 3aBHCUMOCTD
JABJIEHUS >KMJIKOCTH OT IIyOuHBIL. ['mapocrarnueckuii mapagokc. CooOmiarouiecs: cocyabl.
['unpaBnuyeckre MEXaHU3MBI.

Atmocdepa 3emnn u atmochepHoe AaBieHue. [IpUUMHBI CyIIECTBOBAHUS BO3YIIHOM
ob6onouku 3emmu. OmbiTr Toppuuennu. M3mepenue atmochepHOro aBlICHUS. 3aBUCHUMOCTH
aTMOC(EpHOro JaBlIeHUS OT BBICOTHI HaJ YypoBHeM Mops. Ilpubopbl ang wuzMepeHus
aTMOoc(epHOro JaBJICHUS.

JleficTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTamkuBaromnas (apxumeaoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BosgyxomiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTB AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBieHUs ) KUIKOCTHIO U Ta30M.

Coobmiaroiiuecs: Cocy/bl.

I'mppasnuuecknii mpecc.

[IposiBnenue nercTBus aTMOC(HEpHOTO TaBICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT OOBEMa NOTPYKEHHOM YacTU Tena u
MJIOTHOCTH JKHJIKOCTH.

7. PaBEHCTBO BBITAJIKHUBAIOIIEU CUIIBI BECY BBITECHEHHOM KUAKOCTH.

SR e o



8.

YcinoBue mnaBaHUs Tel: IUIAaBaHUE WJIIM INOTPYKECHHUEC TCII B 3aBUCHUMOCTH OT
COOTHONIECHHUS MJIOTHOCTEH TE€ja U KHUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOIPyKEHHOU B KHUIKOCTh
4acTH TeJIa.

OnpeneneHne BBITAJIKABAIOLIEH CHIBL, JEHCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B
KHUIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKHUBAIOIIEW CWIBL, JCHCTBYIOIIEM HA TEIO B
KHUJIKOCTH, OT MacChl Tena.

OnebITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOIICH CUIIBI, JEHCTBYIOLIEH Ha
TEJIO B JKUJIKOCTH, OT 00bEMA MOrpyKEHHOHN B JKUIKOCTh YacCTH TeNa U OT IUNIOTHOCTU
KUIKOCTH.

KoHcTpynpoBaHue apeoMerpa WM KOHCTPYHUPOBAHME JIOAKU U OIPENCIICHHE €€
IPYy30II0ABEMHOCTH.

Pazgen 5. PaGora u MOIIHOCTB. JHEprus.

Mexanuudeckasi pabota. MOITHOCTb.

[IpocThle MeXaHU3MBI: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBuiio paBHOBecHs
peiuara. [IpumeHenne npaBuia paBHOBECHS pblyara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHUKH.
KIIJI mpocTbix MexaHu3MoB. IIpocTbie MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTndeckas M NOTEHIManbHas 53Heprus. lIpespamienue
OJIHOTO BHJIa MEXaHUYECKOM 3HEPIUM B IPYroil. 3aKOH COXPAHEHHSI SJHEPTUH B MEXAHHKE.

Hemoncmpauuu.

1.

[IprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1.

Onpenenenve pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHMHM TeJa TI10
TOPU30HTAIIBHOM ITOBEPXHOCTH.

HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

N3mepenne KII/] HakIOHHON IUTOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUSI MEXAaHUYECKON SHEPTUH.

8 KUIIACC

Pa3nea 6. TenioBbIe AIBJIEeHUS.

OCHOBHBIE NOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOPUU CTPOEHUS BelecTBa. Macca
U pa3Mepbl aToMOB M MOJEKyJd. ONBITE, NOATBEPKAAIOLIIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUJIKOTO U ra3000pa3HOro COCTOSIHUI BermecTBa. Kpucrammaeckue u
amopdubie Tena. OObSICHEHHWE CBOWCTB Ta30B, JKUJIKOCTEH U TBEPABIX TEJI Ha OCHOBE
MOJIO)KEHUU MOJICKYJISIPHO--KMHETUUECKOW Teopuu. CMaurMBaHWE WU KalWJUISPHBIC SIBJICHUS.
TennoBoe paclIMpeHne U CKaTHE.

Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBKO TEIUIOBOIO JIBHJKEHHS YacCTHULI.
Buytpennsas osHeprus. CrnocoObl HM3MEHEHHs BHYTPEHHEW OJHEpPruM: Tervlonepenaya u
coBepuieHHne paboThl. Bupsl Temionepesaun: TEIONPOBOIHOCTb, KOHBEKIIMS, U3JIyUYEHUE.



KonuyectBo TernoTel. YaenbHas TEIUVIOEMKOCTh BEHIECTBA. TEMI000OMEH M TEIUIOBOE
paBHOBecue. YpaBHEHHE TeIioBoro OanaHca. [lnaBieHue u oTBep/ieBaHHE KPUCTATUIMYECKUX
BEILLECTB. YJelbHas TemioTa IuiaBieHusa. [lapooOpasoBanue u koHzaeHcauus. Vcnapenwue.
Kunenuwe. YnenpHas Terora mapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHUIICHHUS OT
aTMOC(EPHOTO JTaBJICHUS.

BrnaxxHocts Bo3yXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Mpunuumner pabotel TerioBbix aBurareneit KIIJ[ TteroBoro nasuratens. TeruioBbie
JBUTATENU U 3alIATA OKPYKAIOLIEH CPEbI.

3aKOH COXpaHEHUS U MTPEBPAILCHUS SHEPTUH B TETUIOBBIX MPOIECCAX.

emoncmpavuu.

HabitoieHne OpoyHOBCKOTO JIBUKEHUSI.

Habmonenune nuddysun.

HaGnronenue siBneHuil cMaurBaHUs U KaMWJUISIPHBIX SIBJICHUM.

HabitoieHue TermnoBoro pacimpenust Ted.

N3menenue naBieHus ra3a npyu M3MEeHEHUH 00bEMa U HAarPEBaHUU WUJTU OXJIaXKICHUU.

[IpaBuna u3MepeHns TEMIIEPATYPHI.

Buae! Termonepenayn.

OxJtaxkieHue npyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepIiiieHUH pabOThl BHEITHUMU CUJIAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEN PA3JIMUHBIX BEUIECTB.

11. HaGmroneHue KumneHus..

12. HaGnroeHue nocTosiHCTBA TEMITEPATyphl PHU JIaBJICHUH.

13. Mojieau TeIIOBBIX JIBUTaTElICH.

Jlabopamopnsie pabomel u onvimol.

1. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHJI MOJIEKYJISIPHOTO TIPUTSHKEHUSI.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbIThl IO HAOIOJIEHUIO TETLUIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEW U TBEPABIX TEll.

Onpenenenre AaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

OnbIThI, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh JaBJIEHUS BO3JIyXa OT €ro oO0bémMa u

HarpeBaHUs WA OXJIAKICHHUS.

6. IlpoBepka rTHUMOTE3bl JUHEWHOW 3aBUCUMOCTU JUJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIEpPaTypHhI.

7. HabOmroneHnue n3MeHeHUs BHYTPEHHEHM 3HEpPrUM Tejla B pe3yjbTaTe Teruionepenadd u
PabOThI BHEITHUX CHII.

8. HccnenoBanue siBJICHUS TEII00OMEHA MPU CMEILIMBAHUM XOJIOAHOW U TOpsYEil BOJIBI.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, MMOJIYYEHHOTO BOJOM TpH TEIJIOOOMEHE C
HAarpeThIM METAIINYECKAM LIUJIUHIPOM.

10. Onpezenenne yAaelnbHON TEMI0EMKOCTH BEILIECTBA.

11. UccnenoBanre nporecca NCIapeHusl.

12. OnpenesieHrne OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpenesieHue yIeabHON TEIUIOTHI IUIABJICHUS JbA.

Paszpnen 7. diekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.
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OnekTpuzauus Tel. [[Ba poma 3neKTpuyecKux 3apsaoB. B3anmonencTBue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHUJIBI B3aMMOJICUCTBUSI 3apSKEHHBIX TeJl OT BEITUYMHBI
3apsiIOB M PACCTOSIHUSI MEKTy T€JIaMu ).

OnekTpudeckoe noje. Hanpspk€HHOCTE anekTpudeckoro noiid. [IpuHnun cynepno3unuu
ANEKTPUYECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTApHBIM JJIEKTpUdecKkuil 3apsan. CTpoeHue
atoma. [I[poBOAHUKH U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia.

ONEKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHMS JJIEKTPUYECKOTO TokKa. McToOUHUKH
MOCTOSIHHOTO TOKa. JIeMCTBUSL SIEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DJIEKTPUYECKUN TOK B )KUIKOCTAX U razax.

Onektpuueckass nenb. Cuiia Toka. OnekTpuyeckoe HampspkeHue. ConpoTHBIEHUE
MPOBOAHUKA. YIEIbHOE CONPOTUBIEHUE BemlecTBa. 3akoH Oma Uil ydacTKa LEIH.
ITocnenoBarenpHOE U MapaIIENbHOE COCTUHEHUE ITPOBOHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTPUUYECKOTO TOKA. 3aKoH [[xoyns—JIeHma. DnekTpuueckue uenu
U IOTPEOUTENH dIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHMe.

[ToctostHHbIE MarHuThbl. B3aMMOIEHCTBHE IOCTOSIHHBIX MarHuTOB. MarHuTHOE IIOJIE.
MarauTtHoe nosne 3eMiIM U €ro 3HadueHue Ui Ku3HU Ha 3emse. OnblT Dpcrena. MarnutHoe
TMOJIE AIIEKTPUUYECKOTO TOKa. [[puMeHeHne 3JIEKTPOMArHUTOB B TEXHUKE. [[€MICTBUE MArHUTHOTO
MOJsI HAa MPOBOJHUK C TOKOM. OJEKTPOABUTATENb MOCTOSHHOIO TOKa. Mcmonb3oBaHue
AJIEKTPOJABUTATEIIEN B TEXHUUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

Onbitel  @apanes. SIBleHHE BIEKTPOMAarHUTHOW MHAYKuuu. IlpaBuio JleHua.
Onextporenepatop. CrnocoObl MOTYYEHUs DJIEKTPUUYECKON HHEPruu. ODJIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.
JIBa poJia 3JIEKTPUUYECKUX 3apsSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsT UHIYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpoBOTHUKM W TUAJIEKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN AJIEKTPUUECKOTO TOJIA.
M CcTOYHMKH TTIOCTOSTHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B JKUJIKOCTH.
. ["'a30BBIM pazps.
. I3MepeHune CUIIbl TOKa aMIIEPMETPOM.
. I3mepeHnne 351eKTpudecKoro HanpsKeHUsl BOJIBTMETPOM.
. Peocrar u marasuH CONpOTHUBIIEHUN.
. B3anmonencTBue noCTOSIHHbIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJI€HUs MOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX MOJIEN TOCTOSIHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHoe noJie Toka. DINeKTPOMArHuT.

© O N U~ wDNRE

o e e e o =
© 0O N o U~ WN RO



20.
21.
22,
23.
24,
25.

JleificTBrE MarHUTHOT'O TOJISl HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSIHHOIO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHYKLWU.

OneiTel @apagnes.

3aBUCUMOCTh HapPABJICHHUS] HHIYKIIHIOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHS.
DIEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomol u onvimol.

I

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel IO HAOJIIOACHUIO SJIEKTPU3ALNU TEJl UHIYKIIUEH U TTPU COIPUKOCHOBEHUH.
HccnenoBanue nercTBUS JIEKTPUYECKOTO OIS HA POBOJIHUKHU U JUAJICKTPUKH.
COopka u npoBepka paboThI IEKTPUYECKOMN IIEMU TOCTOSHHOTO TOKA.

N3MepeHne u peryimpoBaHUe CUJIbI TOKA.

N3mMepenue u peryampoBaHue HANPSIKEHUS.

HccnenoBanne 3aBUCUMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pE3UCTOpa U HAIPSIKEHUST HA PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTh  3JIEKTPUYECKOTO  COMPOTUBIICHHS
IIPOBOJHUKA OT €r0 JJIMHBI, IUIOLIAJAN IIONIEPEYHOr0 CEYEHUs U MaTepHraa.

[IpoBepka npaBuiia CIOKEHU HAIPSKEHUM MPU MOCJIEA0BATEIIbBHOM COSIMHEHNHN IBYX
PE3UCTOPOB.

[IpoBepka npaBuiia i1 CUIIBI TOKA MPU MapalieIbHOM COCIMHEHUHU PE3UCTOPOB.
Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OrnpeneneHre MOUTHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.
HccnegoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEpE3 JAMIOUKY, OT HAIPSIKEHUS
Ha HEW.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBHS ITIOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHUTHOTO TIOJNS TOCTOSHHBIX MAarHUTOB MPU UX OOBCIUHEHUH U
pa3aciICHUN.

UccnenoBanne nercTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJICUCTBUS KaTYIIKH C TOKOM U
MAarHuTa OT CUJIbI TOKAa U HAIlPaBJICHUS TOKA B KaTYIIIKE.

N3ydeHue neiicTBus MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue paboThl 2JIEKTPOABUTATENS.

N3amepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.

OnbITEl 1O HCCIEIOBAHUIO SIBIICHHS SJEKTPOMATHUTHOW WHAYKIWH: HCCIEIOBAaHHE
M3MEHEHHI 3HaYCHHS U HAIIPaBJICHUSI HHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nena 8. Mexannueckue siBJIEHHUS.

Mexannueckoe ABWKeHHe. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JBWKEHUA. PaBHOMEpHOE mNOpsMOJMHENHOE JBUXeHHEe. HepaBHOMepHOE
NpsIMOJIMHEWHOE ABWKeHHe. CpelHsii U MTHOBEHHAs CKOPOCThb Tejla MpPU HEPaBHOMEPHOM
JIBVOKCHUU.



VYckopenue. PaBHOyCKOpeHHOE IpsIMOJIMHENHOE ABMkeHne. CBoOo1HOE naieHue. OnbITh
lanunes.

PaBHOMepHOE nBIXKEeHHME TIO OKpYyKHOCTH. [lepnon m gacrota obpamienus. Jlnnelinas u
YIJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IlepBoiii 3akoH Herotona. Bropon 3akon Herorona. Tpernii 3akon Herotona. [IpuHumn
CYHEPIO3ULIMU CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cHila TPEHHMS CKOJBXEHHS, CHJIA TPEHUS
ITIOKOs1, IPYTHUE BUABI TPEHUSI.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHUA. YCKOpPEHHE CBOOOIHOTO TMaJCHUS.
HBrxenue mnaHeTr BoKpyr CousHna. IlepBasg kocmudeckas ckopocTb. HesecoMocTs u
[IEPErPy3KH.

PaBHOBecue matepuanbHOl TOUKU. AOCOMOTHO TBEPOE Ten0. PaBHOBECHE TBEPAOIO Tena
C 3aKpEIUIEHHOM OChIO BpaiieHus. MomeHT cuibl. LleHTp TskecTn.

Nmnynee tena. M3menenne ummynsca. Mmynbe cuibl. 3aKOH COXPAaHEHUS HMMITYJIbCA.
PeaktuBHOE 1BHXKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTh. PaboTa cuil TsKecTH, ynpyroctH, TpeHus. CBs3b
sHeprud M paboTel. [loTeHIManbHas >HEpPrust Teia, MOAHITOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
[loreHnmnanbHass »Heprus cxkatol npyxuHbl. KunHernueckas oHeprusa. Teopema o
KMHETUYECKOU dHEPTUU. 3aKOH COXPAHEHUSI MEXAHUYECKON YHEPTUH.

Jlemoncmpayuu.

1. HabmroieHue MexaHu4ecKoro JBUKEHHsI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHUME IyTE€Hd U TPACKTOPHUM IBWKEHHS OJHOIO M TOTO K€ TEla OTHOCHUTEIBHO
pPa3HBIX TEJI OTCUYETA.

N3mepeHne cKkOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKEHUS.

HabitoieHue 1BMKEHUS Tella 0 OKPYKHOCTH.

HaOnronenne MexaHMUeCKUX SBICHUHN, MPOUCXOSIINX B cUcTeMe oTcuETa « Temexkar

MpHu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>)KEHHHM OTHOCHUTENIbHO KaOuHeTa (PU3UKU.

7. 3aBHCHMOCTb YCKOPEHHMS TeJIa OT MAcChl T€Ja U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HaOmronmenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEIL.

9. HM3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya umiryasca npu B3aUMOIEHCTBUU TeEIL.

11. [IpeoOpa3zoBaHus HEPrUU NPU B3aUMOICHCTBUN TEN.

12. CoxpaHEeHHUE UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbCca TPHU a0COTIOTHO YIPYTOM B3aUMOJCHCTBUU.

14. HaOnronenue PEaKTUBHOT'O JABHIXKCHUS.

15. CoxpaHeHUE MEXAHUYECKOW SHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHHE MEXAHUYECKOW SHEPTUU TP IBMXKEHUH TeJa O JEHCTBUEM MIPYKUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoncrpyupoBaHue TpakTa JUisi pa3roHa U JAIBHEHMIIETO PaBHOMEPHOTO JBH)KECHUS
[IapUKA UIIU TEJIEKKH.

2. OmpeneneHue cpeiHEW CKOPOCTU CKOJIBKEHHUS Opycka WIM JBUKEHMs IIapHKa IO
HAaKJIOHHOW IUIOCKOCTH.
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10.

11.

OnpeneneHne yCKOpPEHMsI Tejla IIPU PaBHOYCKOPEHHOM JIBJKCHHMHM II0 HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBYKEHUH 0e3
HAYAJIBHOU CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM JBMKEHHH 0€3 HadalbHON
CKOPOCTH IIyTHM OTHOCATCS Kak pPsJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLINE
IPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CUJIbI TPEHHMS CKOJIBKEHHMS OT CHJIbI HOPMAaJbHOTO
JTABJICHMUSL.

Onpenenenne korppuIMeHTa TPEHUS CKOJIbKECHMUSL.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue paboOTbl CUJIBI TPEHUS NPU PABHOMEPHOM JIBIJKEHUHU Teja 110
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenrne pabOThl CUJIBI YIPYTOCTH NpPH MOIBEME Ipy3a C HCIOJIb30BAaHUEM
HETOJBUKHOTO U MOJIBUXKHOTO OJIOKOB.

N3ydeHue 3aKoHa COXpaHEHUs YDHEPTUH.

Pasznen 9. Mexanudeckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe nmxkeHue. OCHOBHbBIE XapaKTEPUCTUKUA KOJEOAHWI: MEpUOJ, 4acToTa,
aMIuiiTyga. MaremaTHyecKui W TpPYKUHHBIM MasAsTHUKW. [IpeBpamienue sHeprun npu
KOJIeOaTeIbHOM JIBUKCHUU.

3aryxatonue kojebanusi. Boinyxiennbie konebanusi. Pesonanc. MexaHnueckue BOJHBI.
CBolicTBa MEXaHUYECKUX BOJIH. [IpoaoibHBIE U TONIEPEYHBIE BOJHBI. [[JTMHA BOJTHBI 1 CKOPOCTH
€€ pacnpocTpaHeHus. MexaHn4eCKUE BOJHBI B TBEPAOM TeJI€, CEICMUYECKHUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa 1 BhicOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk U yIbTpa3BYK.

Jemoncmpayuu.

IS T o

Ha6nronenue xonebanuii Te Mo ASUCTBUEM CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOntonenue BeIHYXACHHBIX KOJIEOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJENH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

OrnpeneneHre 4acTOThI U MEpUOJia KoJeOaHU MaTEMaTUYECKOTO MasTHHUKA.
Omnpenenenre 4aCTOTHI U MEpUOIa KOJICOaHUHN NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH Teproaa KoieOaHW MOABENICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

UccnenoBanue 3aBUCUMOCTH Tiepuoa KojeOaHUN MPYKMHHOTO MasTHUKA OT MacChl
rpy3a.

[TpoBepka HE3aBUCUMOCTH TepHOJa KOJeOaHW Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipys3a.

OnpITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh TEepHoJa KOJeOaHW MPYKMHHOIO
MasiTHHKa OT MacChl rpy3a 1 >KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHust CBOOOTHOTO TafCHUSI.



Paznen 10. Di1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHUTHOE MOJIE. DJIEKTPOMArHUTHbIE BOJHBI. (CBOWCTBA SJIEKTPOMATHUTHBIX
BoiH. Illkama 53M€KTpOMarHUTHBIX BOJH. lCnosib30BaHME 3IEKTPOMATHUTHBIX BOJIH IS
COTOBOM CBS3H.
DnekTpoMarHuTHas mpupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoOWCTBA AIEKTPOMArHUTHBIX BOJIH.
2. BOJHOBBIE CBONMCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. U3yueHue CBOMCTB 3€KTPOMATHUTHBIX BOJH C MOMOIIbI0 MOOMIIBHOTO Tele(oHa.
Pa3nen 11. CBeToBbIe AIBJIEHHUS.
JIyueBag moznens cBera. Mcrounuku csera. lIpsiMosMHElHHOE paclpoOCTpaHEHHE CBETA.
3atmenus Connua u JIynsl. Otpaxenune cBeta. [1nmockoe 3epkano. 3aKOH OTPaKEHHUsI CBETA.
[Ipenomnenue cBera. 3aKoH npesioMiieHus cBeta. [loHoe BHyTpeHHEE OTpaKEHHE CBETA.
Hcrionbs30BaHuE MTOJIHOIO BHYTPEHHETO OTPAXKEHUS B OITUYECKUX CBETOBOJAX.
JIunza. Xon nyuedr B juH3e. Onrtuyeckas cucreMa Qoroammapara, MHUKpPOCKONA HU
Teneckona. ['a3 kak onTudeckas cuctemMa. banm3opykocTs U JanbHO30PKOCTb.
Paznoxenue Oenoro ceera B crekTp. OmnbiTel HproToHa. CrokeHHE CHEKTpalbHBIX
uBeToB. Jlucnepcus ceera.
Jlemoncmpayuu.
[IpssMonuHEHOE pacIIpOCTPAHEHUE CBETA.
OtpaxeHune cBeTa.
[Tonyyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.
Onrtuueckuii CBETOBOI.
Xox mydeii B cOOUparoIiei JInH3e.
Xoq Iy4yer B pacCEenBArOILIEH JINH3E.
[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.
[Tpuntun aeiictBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

© © N o O~ DR

10. Moaens riasa.

11. PaznoxeHue 0enoro cBeTa B CIIEKTP.

12. [Tomy4yenue O6€I0Tr0 CBETa MPH CIIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yTia OTPAXKEHUSI CBETOBOTO JTy4a OT yriia MajcHUs.

2. V3ydeHue xapakTEpPUCTHK W300PKECHUS MMPEMETA B TIIIOCKOM 3€pKajle.

3. HccrmemoBanue 3aBHCHMOCTH yTJa MPEJIOMIICHHS CBETOBOTO JIyda OT yIJIa MajcHus Ha
I'PAHUIIE «BO3TYX—CTEKIION.

[Tomyuenune n300pakeHnii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OMnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTD.

OnpITbl MO BOCHPUATHIO ILIBETA MPEIMETOB MPU WX HAOJIOJACHHHM 4Yepe3 IIBETOBBIC
bUIBTPHI.

Pa3pen 12. KBantoBble siBJIeHMS.

N o ook



OnpwiTel Pezepdopaa u mianerapHas mojens aroma. Mojaens aroma bopa. Hcnyckanue u
noryionieHue ceeta atoMmoM. KBaHThl. JInHedaTbie CIEKTPHI.

PamnoaktuBHOCTE. Anb(da-, Oeta- w Tamma-u3nydeHus. CTpoeHHWE aTOMHOTO Sfpa.
Hyknonnas mopens aromuoro sigpa. M3oromsl. PaguoaktuBHbIE mnpeBpamienus. llepuon
noJiypacnaaa aTOMHBIX €.

SAnepHble peaku. 3aKOHBI COXPAHEHHUSI 3apsiI0OBOTO U MacCOBOTO YUCEI. DHEPIUs CBS3U
aToMHbIX siaep. CBs3b Macchl M 3HEpruu. Peaknuu cuHTe3a u aeneHus saep. VcTouyHukm
sHeprun CosHUA U 3BE3].

Snepnas sHepreTuka. /J[elcTBUs paauOaKTUBHBIX U3Jy4YCHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CnexTpbl U3ITy4eHUs U MOTJIOIIEHHUS.

CnexTpbl pa3Iu4yHbIX Ta30B.

CnekTp Bogopoa.

HabGnronenue tpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHUBUPYIONTUX U3ITYUCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGmroneHue CrulomIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyYEHHS.

2. HccnenoBaHue TPEKOB: HW3MEPEHHE SHEPIUM YACTHIBI [0 TOPMO3HOMY NyTH (110

doTorpadusim).

3. M3mepenue paqnoakTUBHOTO OHA.

IHoBTOpHUTEIBLHO-00001AOIIUI MOAYJIb.

[ToBTOpUTENHEHO--0000AIOMI  MOJYJIb MpEeAHa3HAayeH Uil CHUCTeMaTH3alud |
000OILIEHUST TPEIMETHOIO COJAEPKAHHUA U ONbITa JACSITENbHOCTH, HPUOOPETEHHOTO MpH
M3YYEHUU BCEro Kypca (U3HMKH, a TaKXKe JJIs MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY
sK3aMeHy 1Mo (u3uKe st 00yUJaroIMUXCsl, BHIOPABIINUX 3TOT yUESOHBIHN MpeaMET.

[Ipy wu3yyeHUM JAHHOTO MOAYJS PEAIM3YIOTCS W CHCTEMAaTU3UPYIOTCS  BHJIbI
NEeSTEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTH)KEHHE NPEAMETHBIX U
MeETaIpeAMETHBIX TUIAHUPYEMBIX Pe3yIbTaTOB 00yueHUus, GOpPMHUPYETCS €CTECTBEHHOHAYYHAs
rPaMOTHOCTh: OCBOCHME HAYYHBIX METOJIOB HMCCJIEAOBAHUSA SIBICHUN TMPUPOABI U TEXHUKHU,
OBJIaJICHUE YMEHHUSIMU OOBICHATH (PU3UYECKHUE SIBJICHUS, MPUMEHSS TOJy4YCHHBIC 3HAHUA,
pemaTh 3a7ja4uu, B TOM YKCJIe KaUeCTBEHHbIEC U AKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHATBEHO AEATEILHOCTHBIM XapaKTep JaHHOTO pa3zeiia pealn3yercs 3a CUET TOro,
YTO 00YyYarorecs BBITIOHSIOT 33/IaHUs, B KOTOPBIX MM TPE/IaracTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUN PACMO3HABATHh M HAYYHO OOBSCHATH (PU3UUECKUE SIBICHUS
B OKPYKAIOIIEH NPUPOIE U MOBCEAHEBHOW )KU3HU;

MCIIOJIb30BaTh Hay4YHbIE METOJbI MCCIEN0BAHUA (PU3NUECKUX SIBICHUM, B TOM YHCIE IS
MIPOBEPKHU TUIOTE3 U MOJYYEHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBHI HamOOJiee BaXKHBIX JTOCTH)KCHHH COBPEMEHHBIX TEXHOJIOTHIA,
HaIlpuMep, MPAKTHYECKOrO0 MCIOJb30BaHUS PA3JIMYHBIX HCTOYHUKOB SHEPIMM Ha OCHOBE
3aKOHA MPEBPAILECHNS U COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPTIUU.

o 0k~ N



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOTI'O OBIIIETI'O OBPA3OBAHMUAA

N3yuenne ¢Qusuku Ha YpOBHE OCHOBHOTO OOIEro 0O0pa3oBaHUs HAMpaBlI€HO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMCTHBIX U ITPCAMCTHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB.

B pesynprare wusydenus ¢GU3NKA Ha YPOBHE OCHOBHOTO 00Imero oOpa3oBaHHS Yy

oOyuatoterocs 0yayT cpopMHUpOBaHbI CIEIYIONIUE JTUYHOCTHBIE PE3YJIbTaThl B HACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— MPOSIBJICHUE WHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3mdeckoit
HayKU;

— IIEHHOCTHOE OTHOIIICHUE K TOCTHKCHHUSAM POCCUNCKUX YIEHBIX --(DU3HKOB,;

2) rpamJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

— FOTOBHOCTb K AKTUBHOMY YYaCTHUIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U dTHUYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM MTPUMEHEHHUEM JOCTHXXEHUN (DU3UKHU;

— OCO3HAHUE BaXKHOCTU MOPAIbHO--3TUYECKUX MTPUHILIUIOB B AEATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUSITUE ICTETUUYECKUX KAYECTB (PM3MYECKOM HAYKHU: €€ TAQPMOHHYHOTO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO NMO3HAHUA:

— OCO3HaHME LIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUN, BAXXHEUIIEN COCTABIISIOLIEH KYJIbTYPBHI,

— pa3BUTHE HAYYHOMU JTH0003HATEILHOCTH, MHTEPECA K MCCIIEA0BATEIBLCKON IEATEIbHOCTH;
S) popMuUpoOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:

— OCO3HaHHWE LIEHHOCTU 0e30macHoro oOpas3a >KU3HUM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTH TIpaBUJI OE30MacHOTO TIOBEJACHUS Ha TPAHCIOpPTE, Ha JOporax, ¢
IIEKTPUUECKUM U TETJIOBBIM 000PY0BAaHUEM B JOMAIIIHUX YCIOBUSX;

— c(hopMHPOBAHHOCTH HaBbIKa pedIeKCUM, MPU3HAHUE CBOETO IMpaBa Ha OMMOKY U TaKoTo
e TMpaBa y Apyroro 4eJoBEKa;

6) TPy10BOI0 BOCIIUTAHMS:

— aKTUBHOE y4acTHE B PEIICHUU MPAKTUYCCKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTelbHOMN
OpraHmM3alii, Tropojia, Kpas) TEXHOJIOTMYECKOM M COLUMAIBHOM HamNpaBICHHOCTH,
TPEOYIOMIMX B TOM UKCIe ¥ (PU3NUECKUX 3HAHUI;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOodecCrid, CBI3aHHBIX C (HU3UKOM;

7) 3KOJIOTUY€CKOT0 BOCITUTAHUSA:

— OpHUEeHTalMs Ha TMpPUMEHEHHE (U3NYECKUX 3HAHWM Ui pelIeHUs 3ajad B 00J1acTu
OKpY>Karollel Cpefibl, MJIAHUPOBAHUS MOCTYNKOB U OLEHKU MX BO3MOXKHBIX MOCIIEICTBUI
JUISL OKPY’KAKOILIEN CPEbI;

— OCO3HaHME T00aTBbHOTO XapaKTepa HIKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) apanTanuu K U3MEHAIIMMCS YCJI0BUAM COLUAJIBHON U IPUPOJAHON Cpeabl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUU TIPU BBIIIOJIHCHUHM WCCIEAOBAaHUN H TPOEKTOB
(bu3nYecKoil HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

— MOBBILIEHNUE YPOBHS CBOEHW KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO AEATEIbHOCTD;



— NOTpeOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHMM, B TOM 4ucie (POpMYyIUpPOBATH UACH,

IIOHATHA, TUIIOTEC3bI O (bHBH‘ICCKI/IX 00BEKTax U SABJICHHUAX

e — OCO3HaHUE JACPHUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTh (DU3UKH;

e — INIAHUPOBAHHUC CBOCTO PA3BUTH: B HpI/IO6p€T€HI/II/I HOBBIX (I)I/I?:I/I"IeCKI/IX 3H3HI/II>1,’,

CTPCMJICHUC AHAJIMU3HUPOBATL U BbIABJIITH B3aUMOCBA3HW IIPUPOIABI, O6Il[eCTBa u

HSKOHOMHKH, B TOM YHCJIC C UCIIOIb30BaHUEM (PH3UICCKUX 3HAHUM;
e — OICHKA CBOMX JCHCTBUH ¢ Y4ETOM BIMSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX
JI00ABHBIX TOCIEICTBUM.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBoeHuss mporpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydaromierocssi OyayT copMHUpoBaHbI MeTallpeIMeTHbIE Pe3yJbTAThl,
BKJTFOYAIONINE TI03HABATEIbHBIC YHUBEpPCAIbHBIC Y4YeOHBIC EHWCTBHS, KOMMYHHKATHBHBIC
YHUBEpCAJIbHbIC YUeOHBIC IEUCTBUSI, PETYJISITUBHBIC YHUBEPCAJIbHBIC YUeOHbIC ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Ba3oBble Jiornyeckue 1ecTBHA:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE TIPU3HAKU OOBEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAacCU(DUKAIMU, OCHOBAHUSA sl 0000IICHUS
Y CpaBHEHUS;

BBISIBIISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTpUBAeMbIX (DaKTaX, MaHHBIX H
HAOJIIOICHUSIX, OTHOCSAIIUXCS K (PU3NYECKUM SBICHUSIM;

BBISIBIISITh TIPUYMHHO--CJICICTBEHHBIC CBS3U TPU HU3YyYEHUU (DUUYECKUX SIBJICHUN U
MIPOIIECCOB, JIENIaTh BBIBOJBI C WCIOJB30BAHUEM JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIFOUCHHH, BBIJIBUTATh THUITIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEJININH;
CaMOCTOSATENILHO BBIOMpATh CrMoco0 pemieHuss ydeOHOH  (U3MYECKOW  3amavd
(cpaBHEHME HECKOJIBKMX BapUAaHTOB pEIICHUs, BBIOOp HamOOJee MOIXOSAIIETO C
y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejibCKue 1eMCTBUSA.

MCIIOJIB30BATh BOTIPOCHI KaK MCCIIEA0BATCIIbCKUH HHCTPYMEHT TTO3HAHHS,

MPOBOJIUTH MO CAMOCTOSITEILHO  COCTaBJICHHOMY IUIAHY ONBIT, HECJIOXKHBIM
(U3UICCKHI KCIIEPUMEHT, HEOOJIBIIIOE UCCASA0BAHNE (PU3HUESCKOTO SIBICHUS,
OIICHWBATh Ha MPUMEHHMMOCTb W JIOCTOBEPHOCTH MH(POpPMAIIHIO, TTOTYYCHHYIO B XOC
MCCJICIOBAHUSI WJTH DKCIICPUMCHTA;

CaMOCTOSITENIbHO ~ (pOpMyJIMpOBaTh OOOOIIEHHUS MW  BBIBOJBI IO  pe3yJibTaTam
MPOBEAEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICTIOBAHNS;

MIPOTHO3MPOBATH BO3MOXKHOE JaJIbHEHINIee pa3BUTHE (PU3NUECKUX TPOIECCOB, a TAKKE
BBIJIBUTATh MPEIIIOJIOKCHHUS 00 UX PA3BUTHHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

PabGora ¢ undpopmanmeii:

OPUMEHATh PA3JIUYHbIE METOJbl, UHCTPYMEHThl M 3alpoChl MpU IOUCKE U OTOOpE
uH($OpPMallMU WK JaHHBIX ¢ y4ETOM MPEAI0KEHHOM yueOHO! (Hpr3nuecKoi 3a1auu;



aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALMIO PA3INUYHbBIX
BUJIOB U (hOpM IIpE/ICTABICHMUS;
CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OpMYy MpeACTaBIeHUS HHPOpPMAIUH U
WJUTIOCTPUPOBATh pElIaeMble 3aJauyd HECJIO0KHBIMH CXEMaMH, AUArpaMMaMH, WHOU
rpadukoi ¥ UX KOMOMHALIUAMHU.

KoMmyHMKkaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUS:

B X0JIc OOCYXJeHHs y4eOHOro MaTepuaja, pe3yJbTaToB Ja0OpaTOPHBIX padOT H
MIPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMbI U BHICKA3bIBATh HJIEH,
HalleJICHHBIC Ha PEIICHNE 3aa9d U TTOIep KaHue OJ1aroKeIaTeIbHOCTH OOIIEHNS;
COTIOCTaBIIATh CBOM CYXKJCHHUS C CYXKICHUSIMH JPYTHX YYaCTHHKOB JUAjora,
0OHapyKHUBaTh Pa3JIMUNEC U CXOJICTBO TO3UITUH;

BBIpakKaTh CBOIO TOUKY 3PCHUS B YCTHBIX M ITUCbMEHHBIX TEKCTaX;

mMyOJUYHO  TIPEACTABNIATH  PE3YyAbTaThl  BHIIIOJHEHHOTO  (DM3HMYECKOTO  OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MIOHUMATh U MCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHJIUBUIYAIBHOM pPadOTHI
IIPU PEIICHUH KOHKPETHOM (hH3UIECKON MPOOIIEMBI;

MPUHUMATh IIeJTH COBMECTHOW JEATEeILHOCTH, OPTaHW30BBIBAaTH IEHCTBUA TIO €€
TOCTIDKCHUIO: PaCIpeiesiATh POH, 00CYXIaTh MPOIECCH U Pe3yabTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

BBITIOJTHATh CBOIO 4YacTh PabOTHI, JOCTUTAsT KAYECTBEHHOTO pe3yjbTaTra IO CBOEMY
HaIIPaBJICHUIO U KOOPJAUHUPYS CBOU JACHCTBHS C IPYTUMU YieHAMU KOMaH/IbI,
OIICHWBATh KA4eCTBO CBOEro BKJIaga B OOMMA TPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEIIEHO COPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOUIUX AJIsl pEeIIeHuUs
bu3nUecKuX 3HAaHUM;

OpUEHTHPOBAThCA B PA3IMYHBIX IMOAXOAAX HPUHATUSA PEIICHHH (MHAMBUIYAIBHOE,
OPUHATHE PELIECHUs B TPYIIe, IPUHATHE PELIICHUN TPyIIoi);

CaMOCTOSITEJIbHO COCTaBJIATh QJITOPUTM peElIeHUs (U3MUEeCKOM 3ajaud WM IUlaHa
UCCIIEIOBaHUsI C Y4ETOM HMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBAaTh Mpe/jiaraéMble BAPUAHThI pELICHU;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

NaBaTh aJICKBaTHYIO OLEHKY CUTYalluu U NPEAJIaraTh IUIaH €€ U3MECHEHUS;

OOBSCHATh MPUYMHBI JOCTIKEHUS (HEAOCTHIKEHMSI) pe3yJlbTaToOB JESTEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHUCIIE B XOJ BBIIOJHEHUS (PU3NUECKOTO
UCCIIEIOBAaHMUSI WM TNPOEKTAa) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS
CUTyalluH, yCTAHOBJIEHHBIX OLIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;



CTaBUTb c€0s1 HA MECTO APYroro 4ejaoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAy4HYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;

npu3HaBaTh CBOE MpaBO Ha OIMMOKY MpU pemeHud (GU3NYECKUX 3a7ad WIH B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 7 kjiacce mpeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TMOHATUA: (U3MYECKHE U XUMHUYECKUE SIBICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJEJb, TUIOTE3a, SAUHUIBI (PU3UUYECKUX BEIMYMUH, aTOM, MOJIEKYJa,
arperaTtHble COCTOSIHMSI BellecTBa (TBEpIOE, KHUIAKOE, ra3000pa3HOE), MEXaHUYECKOE
NBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSMOJUHEWHOE),  TPaeKTOpusi,
paBHOJICHCTBYIOIAA cuia, jAedopmanus (ympyras, IUIaCTUUYECKas), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

paznuyath saBieHus (Auddy3us, TEIUIOBOE IBIKEHHE YaCTHI] BEIIECTBA, pABHOMEPHOE
JNBUKCHUE, HEPAaBHOMEPHOE IBMIKECHHE, WHEPIIUS, B3aUMOJEHCTBUE TEJ, paBHOBECHE
TBEPJIBIX TEJI C 3aKpPEIIEHHOW OCBhIO BpallleHUs, Mepefadya AaBieHUs TBEPIBIMU
TeJIaMu, )KUJIKOCTSIMHU U ra3aMu, aTMoc(hepHoe JaBieHHe, MIaBaHUe TeJl, MPEBPaICHUS
MEXaHUYECKOUN YHEPTUH ) I10 OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBICHUE W3YUCHHBIX (PM3UYECKUX SIBJICHUN B OKPYXKaIOIIEM MHUPE, B
TOM 4uclie (Qu3nueckue SIBJICHUS B MPUPOJEC: MPUMEPhl JBUKEHUSI C Pa3IUYHBIMU
CKOPOCTSIMH B XKMBOW M HEXHUBOW NPUPOAE, ACHUCTBUE CHUIIBI TPEHHUS B MPUPOJE U
TEXHUKE, BIMSHHE aTMOC(PEPHOrO MaBJICHMS] Ha XKWUBOW OpraHu3M, IUIaBaHUE PHIO,
pblUard B TEJE 4YEJIOBEKA, MPHU dTOM NMEPEBOAUTH MPAKTHUYECKYIO 3a7ady B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUIA;

OMKCHIBATH M3YUYEHHBIE CBOMCTBA Tel U (U3UUECKUE SIBJICHUS, UCTIONB3YS (PU3MUECKHE
BeIMYUHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMSs, MyTh, CKOPOCTh, CPEIHSSI
CKOpPOCTbh, CHJIa YNPYIOCTH, CHJIa TSKECTHU, BEC Tella, CWia TPEHUs, JaBJICHUE
(TBEpHOrO TENa, KUAKOCTU, Traza), BBITAIKWBAIONIAs CHJIA, MEXaHWUYecKas paborta,
MOIITHOCTh, IIJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(GUIIMEHT TMOJE3HOr0 JIeHCTBUS
MEXaHM3MOB, KMHETHYECKass M MOTEHUUAJIbHAS SHEPrusl), MpU ONMUCAHUU IMPABUIHHO
TPaKTOBATh (PU3NYECKUN CMBICT UCTIOJIb3YEMbIX BEITUYMH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MUEeCKUX BEIUYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOUIME JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTUMHU BEJIMYMHAMHU, CTPOUTH TI'padUKu H3YyUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYUH,

XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHUS M TIPOIECCHI, HCIOJIb3YS
MpaBUJia CIOXKEHUsSI cui (BIIOJb OJHOM mpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mMpaBuJIO paBHOBecHs pbryara (00Ka), «30J0TO€ MPABUIIO» MEXAHMKH,
3aKOH COXPAHEHHS MEXAaHMYECKOW »SHEpruM, IMpu HSTOM JaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aMMCHIBATH €0 MAaTEMAaTUYECKOE BEIPAKCHHUE;



OOBACHATh (PU3NYECKUE SIBICHMs, IPOLECChl M CBOMCTBA T€l, B TOM YHCIE U B
KOHTEKCTE CUTYallMi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUYUHHO-
-CIIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢ ONMOpoi Ha 1—
2 W3y4YCHHBIX CBOWMCTBA (PU3MYECKHX SBICHUHM, (QHUIUUYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacu€rHble 3agaud B 1—2 JeMcTBUs, MCNONb3Ys 3aKOHbI U (HOPMYJIBI,
CBs3bIBalOIIME (U3MUECKHE BEIWYUHBL: HA OCHOBE AaHaIW3a YCJIOBHS 3a/a4yd
3aMUChIBaTh KPAaTKOE YCJIOBHE, MOJCTAaBIATh (DU3MUECKHE BEIMYMHBI B (HOPMYINBI H
MPOBOANTH PAcu€Thl, HAXOJUTh CIPABOYHBIC JaHHBIC, HEOOXOMUMBIC ISl PEIICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETUUYHHBI;
pacrno3HaBaTh IPOOJIEMBI, KOTOpPbIE MOYKHO PpELIMTh IPU HOMOUIM (PU3MUECKUX
METOZ0B, B OIHMCAHUU MWCCIECNOBAHUSA BBIICIATH IPOBEPSIEMOE IPEANOIOKEHUE
(rumote3y), pa3aMyaTh W HMHTEPIPETUPOBATH MOJYYEHHBIA pE3yJbTaT, HAXOAMUTh
OIIMOKH B XOJI€ ONBITA, J€1aTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

IPOBOJIUTH ONBITHI MO HAOJIONEHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB
TeN: (OpMynIHpOBaTH IPOBEPAEMbIE MPEANONOKEHHs, COOUpaTh YCTAaHOBKY U3
MPEAJIOKEHHOTO 000PYI0BAHMS, 3aIIUCHIBATH XOJ OIbITa U (POPMYJIUPOBATH BHIBOABL;
BBINIOJIHSATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MACChl Tena, 00bEMA, CUJIbI U
TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJIIOTOBBIX U LU(POBBIX MPUOOPOB, 3alHUCHIBATH
HoKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI;
MIPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEITUYHHBI OT JIPYroil C
MCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCMMOCTU MYTHU PABHOMEPHO JIBUXKYIIETOCS
TeJa OT BPEMEHHU JBHWKECHMS TEJa, CUJIbI TPEHUS CKOJIBLKEHUS OT BEcCa Tejla, KauecTBa
00paOOTKM TOBEPXHOCTEW T M HE3aBUCUMOCTH CHJbl TPEHUS OT IUIOU[aau
COIIPUKOCHOBEHMS TEJ, CWIbl YIPYIOCTH OT YJIMHEHUS IPYKUHBI, BBITAIKUBAKOLIEH
CuiIbl OT OOBEMaA TMOTPYKEHHOW 4YaCTH Telda M OT IJIOTHOCTH KUAKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT INIYOMHBI, HA KOTOPYIO MHOTPYKEHO TeJo,
YCIOBHM TIJIaBaHUS TeJ, YCIOBUU pPAaBHOBECHS pbluara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAHUM y4e€OHOTO HCCJEeNOBaHUS, COOMpaTh YCTAaHOBKY U  BBINOJIHSATH
U3MEpEHUs, CcleAysl MPeaoKEHHOMY IUIaHy, (PUKCHUpOBATh PE3yJIbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJI€ NPEIJIOKEHHBIX TaOMMI] U TpaduKoB,
JeNaTh BBIBOJIBI IO PE3YyJIbTaTaM MCCIIEN0BAHNUS,

IPOBOJUTh KOCBEHHBbIE HW3MEPEHHS (QPU3NYECKUX BEJIMYMH (IJIOTHOCTh BEIIECTBA
KUIKOCTM M TBEPAOTO TEja, CHUJIa TPEHUs CKOJBXEHHs, HNaBJICHUE BO3yXa,
BBITAJIKMBAIOIIAS CWIA, JCHUCTBYIOIIAsd Ha MOTPYKEHHOE B JKMAKOCTH TEIO,
KO3 (PUIIMEHT TMOJIE3HOTO JEHWCTBHS MPOCTHIX MEXAHU3MOB), CIEIysl MPEIIIOKEHHOM
UHCTPYKIIMU: TIPU BBIIOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYMCIISATH 3HAYEHUE NCKOMOU BEJINYUHBI;

coOnofaTh TMpaBWia TEXHUKM O€30mMacHOCTH mpu  paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHLMIIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY IbI, OapOMETp, pblyar, MOABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTD;



XapaKTepU30BaTh MPUHLUIBl JEHCTBUS HM3YyYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha WX OMNMCaHUA (B TOM 4YMCIE: MOALIMIHUKH, YCTPOHCTBO
BOJIONPOBO/IA, THIPABIMYECKUN IMPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM HACOC,
apeoMeTp), UCIOJIb3ys 3HAHUS O CBOMCTBaX (DM3MYECKUX SBICHUA U HEOOXOIUMBIC
¢u3nyeckue 3aK0OHbI U 3aKOHOMEPHOCTH;

OPUBOJAUTH TPUMEPHl (HAXOAUTh HMHPOpPMALMI0 O MpPUMEpPax) MPaKTUYECKOrO
UCIOJb30BaHUSl (U3NYECKUX 3HAHUM B IOBCEAHEBHOW KHU3HU i1 OOECIECUEHMs
0e30MmacHOCTH TpU OOpalleHHH C MpHOOpaMH M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUsl 370pOBbSI M COOJIOEHHS HOPM D3KOJIOTHYECKOrO IOBEJACHUS B
OKpY>KaroIlen cpene;

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HHpoOpManuu B VHTEpHETE B COOTBETCTBHH C
3aJIaHHBIM ITIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX HCTOYHUKOB BBIIEIATh MHPOPMALIMIO, KOTOPAs SIBISIETCS MPOTHBOPEYUBOI
WJTM MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJIHEHUH YUEOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO JIUTEPATYPy
(u3nYecKoro cojaep)kaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetn VHTepHer,
BIIQJIETh NpUEMAMU KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOpMaluU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MHPOpMaIK (PU3NUECKOTO COAEPKAHUS, B TOM YHCIIE IMyOIMYHO JeNaTh
KpaTKue COOOIIEHUS O pe3yibTaTax MPOEKTOB WM Y4eOHbIX HCCIEAOBaHUMN, IPU ITOM
IPAaMOTHO HCIIOJIb30BaTh W3YYEHHbI TOHATUHHBIM anmapar Kypca (U3HKH,
CONPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

IpU BBITIOJIHEHUU YUEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpeenaTh 00sI3aHHOCTH B
rpymnIne B COOTBETCTBUM C ITOCTABJICHHBIMU 33/1a4aMU, CJICAUTH 3a BBINOJIHEHUEM IIJ1aHa
NeHCTBUM, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH TIPYIIIHI,
BBICTPaNBaTh KOMMYHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIUX.

K koHIy oOyuenus B 8 kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpaxaTh CHOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

HCIIOb30BaTh MOHATHA: Macca U pasMeEpbl MOJIEKYJ, TEIUIOBOE IBUKEHHUE aTOMOB U
MOJICKYJI, arperaTHble COCTOSIHUSI BEIIECTBa, KpUCTALIMYECKHEe W aMop(HBIEC Tela,
HACBIIIEHHBIN Y HEHACBIIIEHHBIN AP, BIAKHOCTH BO3/yXa, TEMIIEpAaTypa, BHYTPEHHSA
DHEPTUs, TEIUIOBOM JIBUTATENb, JIEMEHTAPHBIN 3JICKTPUUYECKUN 3apsill, DIEKTPUYECKOE
1oJjie, MPOBOJHUKHA W JUDJICKTPUKHU, MOCTOSHHBIM JJIEKTPUUYECKHM TOK, MArHHUTHOE
10JIE;

paznuyaTh SIBJI€HHUS (TEIJIOBOE pAaCHIMPEHHE W CXKaThe, TeIulonepeaayda, TEerIoBOe
paBHOBECHE, CMAYMBAHUE, KalNWUISPHBIE SBJICHUS, HWCIAPEHUE, KOHICHCALIUA,
IUIABJICHUE, KPUCTAIUIU3ALUS (oTBepaEBaHUE), KUIIEHUE, Temionepeaaya
(TEenI0MpOBOHOCTh, KOHBEKIIMS, HU3TyUYECHHUE), SJEKTpHU3alUs TeJ, B3aUMOJICUCTBUE
3apsSa0B, JCUCTBHS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aWMOJCHCTBUE
MAarHuTOB, JEUCTBUE MArHUTHOIO IOJI1 HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIUS) TI0 ONUCAaHUI0O HX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SIBICHUE;



pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PM3MUECKUX SIBJICHUN B OKpPY>KAIOIIEM MHpE, B
TOM 4Hclie (U3nYecKkue SBJICHHS B TMPUPOJE: IOBEPXHOCTHOE HATSDKEHHE W
KalNWUISIpHbIE SBJIEHUS B MPHUPOJAE, KPUCTAUIBI B Hpupoae, u3iydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHWE pPOCHI, TyMaHa, WHEs, CHETa,
AIIEKTPUYECKUE SABJIICHUS B aTMocdepe, JIEKTPUYECTBO JKHUBBIX OpPraHU3MOB,
MarHuTHOE TMojie 3eMiH, JApedd MONI0COB, pOJib MArHUTHOTO MOJS JJIs KU3HHU Ha
3emiie, MOJSPHOE CUSTHUE, MPU ITOM IMEPEBOJAUTH MPAKTUUYECKYIO 3a/layy B Y4eOHYIO,
BBIJIEIISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUI;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TEN U (PU3MUYECKUE SIBICHUSA, UCTIONB3Ys (DU3HMUECKHE
BEJIUYMHBI (TeMmIeparypa, BHYTPEHHSS SHEPrusi, KOJMUYECTBO TEIUIOThI, YyAelbHas
TEIUIOEMKOCTh  BEILECTBA, YIEJIbHAs TEIUIOTA I[UIABJICHUS, YJEJIbHAs TEIJIoTa
napooOpa3oBaHMsl, yJelbHas TEIUIOTa CrOpaHMsl TOIUIMBA, KOA((UIMEHT IMOJIE3HOrO
JEUCTBUSA TEMJIOBOW MAalIMHBI, OTHOCUTEIbHAS BIAXKHOCTb BO31yXa, JIEKTPHUUECKHI
3apsAll, CUJa TOKA, OJIIEKTPUYECKOE HANpPSIKEHHE, COMPOTHUBIICHUE MPOBOJAHMKA,
yJIeJIbHOE COMPOTUBIICHUE BEUIECTBA, pad0Ta U MOILIHOCTb 3JIEKTPUUECKOTO TOKA), IPU
OMHCAaHUU MPABWIBHO TPAaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJINYMH,
0003HAYEHUS U €IUHULbI (PU3NYECKUX BEJIMYUH, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE
JaHHYI0 (DU3UYECKYI0 BEJIWYMHY C JPYTMMU BEJIMYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOMICTBa Tei, (PU3MUECKHE SBICHHUS U IPOLECCHl, HCIOJIb3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOM TEOpPUHM CTPOEHUs BELIECTBA,
NPUHIMUI CYNEpPHO3ULMH MOoJed (Ha KaYyeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUS
3apsiaa, 3akoH Oma Ui ydacTka Lenu, 3akoH [[xoyns—JIeHma, 3akOH coxpaHeHus
SHEPruM, NMpPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa U 3aIMCBHIBATH €rO
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBSACHATh (DU3MUECKHUE TPOILIECCHl U CBOMCTBA TEJl, B TOM YHCIE M B KOHTEKCTE
CUTYaLH IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISIT
MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTh OOBICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
ornopoif Ha 1—2 W3y4YeHHBIX CBOMCTBA (DU3UUECKUX SBICHUN, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3afaud B 2—3 JCHCTBUSA, MCHONB3YS 3aKOHBI U (OPMYIIbI,
CBA3BIBAIOIME (PU3MYECKHE BEIUYMHBI: HA OCHOBE aHajdu3a YCJIOBUS 3aJaud
3aMKUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTATOK JAHHBIX JJIS PEIICHUS 3a/auH,
BbIOMpATh 3aKOHBI 1 (POPMYJIbI, HEOOXOAUMBIE )i €€ pelIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJYYEHHOE 3HAUCHUE (PU3NUECKOIN BEIUYNHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MNPU TMOMOIIM (PUINYECKUX
METOJIOB,  MCHOJB3YyS  OINWCAHUE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSiEMOE
MIPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAAKAa IMPOBEACHUS MCCIEI0BaHNUSA,
JIeNaTh BbIBOJIBI;

MPOBOAMUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN UM (PU3NYECKUX CBOWCTB
Ten (KanwuisipHbIe SIBJICHUS, 3aBHUCUMOCTb JaBJCHUS BO3AyXa OT €ro o0béma,
TEMIIEPATYPbI, CKOPOCTHU MPOLECCA OCTHIBAHUS U HAIPEBAHUA NIPU U3JIyYEHUHU OT LIBETA
U3JIydarome (TOorjiomaroeld) I[OBEpXHOCTH, CKOPOCTh HWCIApPEHUs BOJABI  OT



TEMIIEpaTypbl JKUJIKOCTH W IUIOWAAM €€ TOBEPXHOCTH, OJJIEKTpU3alUus Tel W
B3aMMOJICUCTBHE IIEKTPUUECKUX 3aps/iOB, B3aUMOJEHCTBUE MOCTOSHHBIX MAarHUTOB,
BHU3yaJIN3aIlisl MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB, IEWCTBHSI MATHUTHOTO TTOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTAa, CBOMCTBA JJICKTPOJBHUTATENSI
MMOCTOSTHHOTO TOKa): (OPMYJIUPOBAaTh MPOBEPSEMbIC MPEANOJIIOKCHHUSI, COOUPATh
YCTAHOBKY M3 MPEMJIOKEHHOrO0 O0OpYyIOBaHMs, OINUCHIBAaTH XOJ OMNbITa U
(bopMyIMpOBATH BHIBOIBI;

BBITIOJTHSTh TPSMbBIC U3MEPCHUSI TEMIIEPaTypbl, OTHOCUTEIHLHOM BIIAYKHOCTH BO3/yXa,
CWJIBl TOKA, HANpPSHKCHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPUOOPOB M JTATYHMKOB
(GU3MUEeCKUX BEJIMYMH, CPaBHUBATH pE3yIbTaThl H3MEPEHHN C Yy4ETOM 3aJaHHOU
a0COJIOTHOM OTPENIHOCTH;

IIPOBOJUTEH MCCJIEIOBAHUE 3aBUCUMOCTHU OJIHOM (DU3MUECKOW BEIUYUHBI OT JPYToH C
WCITOJIB30BAaHUEM TIPSIMBIX M3MEPEHUH (3aBUCHMOCTH COMPOTHUBIICHUS MTPOBOJHUKA OT
€r0 JITMHBI, TUIOIIAIA TTOTIEPEYHOTO CEUYCHHS W YACIBHOTO COMPOTHBIICHUS BEIIESCTBA
IIPOBOJIHUKA, CUJIbI TOKA, UAYIIEr0 Yepe3 MPOBOJAHUK, OT HAMPSKEHUS HA MPOBOJHUKE,
UCCJIEIOBAHUE TIOCIIEOBATEIBHOTO W MapaUIeIbHOTO COCAMHEHUN IMPOBOJIHUKOB):
IJIAHUPOBATh HCCIEAOBAHUE, COOMPATh YCTAHOBKY WM BBITIOJNHITH MU3MEPEHUS, CICTYS
MPEIOKCHHOMY TUTaHy, (PUKCUPOBATh PE3yJIbTaThl MOTYUYEHHON 3aBHCHMOCTH B BHUJIC
TaOJHIl ¥ TPaUKOB, ACJIaTh BHIBOJBI IT0 Pe3yJIbTaTaM UCCICIOBAHMS;

IIPOBOJUTH KOCBEHHBIC W3MEPEHUs] (PU3MUECKUX BEIUYUH (yIeTbHas TEII0EMKOCTh
BEIIECTBA, COMPOTUBIICHNE MPOBOJIHMKA, Pa00Ta U MOUTHOCTh IJIEKTPUUECKOTO TOKA):
IJIAHUPOBATh M3MEPCHHS, COOMpPATh OKCIEPUMCHTAIBHYIO YCTaHOBKY, CIIEIYs
MIPEIOKCHHOW WHCTPYKITUH, ¥ BBIYUCIISATH 3HAUYEHNE BEITNIMHBL;

coOmo/IaTh TMpaBWia TEXHUKH Oe30macHOCTH TMpu pabore ¢ 1abopaTopHBIM
000pyT0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI JCUCTBUS HW3YYCHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOWCTB C OMOPOM HAa WX ONMUCAHHUS (B TOM YHCIIE:. CUCTEMa OTOIUICHUS IOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIIEPMETpP, BOJBTMETP, CUETUYHK DICKTPUUCCKOMN
DHEPTUU, DIIEKTPOOCBETUTEIbHBIE TMPHUOOPHI, HArpeBaTENbHBIE AIECKTPONPUOOPHI
(mpuMepsI), JJIEKTPUUECKHE TMPEAOXPAHUTENN, DJICKTPOMArHUT, AJICKTPOIBUTATENb
MIOCTOSTHHOTO TOKa), WCIOJIb3ys 3HAaHWUS O CBOHCTBaxX (DM3MYCCKUX SIBICHUH W
HE0OX0ouMBbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W W3MEPUTEIbHBIC MPUOOPHI IO
CXeMaM U CXEMAaTHYHBIM PUCYHKaM (SKUJKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETP, JBUTATENIb BHYTPEHHErO CrOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBI IJICKTPUYECKUX IIETICH C IMOCIICIOBATEIbLHBIM M MapaUIeIbHBIM COCIMHCHUEM
AJIEMEHTOB, pa3uyas yCIOBHBIE 0003HAYCHUS SJIEMEHTOB AJIEKTPUICCKUX 1IETICH;
MPUBOANTh TPUMEPHl (HAXOAWTh WHPOPMAIMIO O TMpPUMEpax) MPAKTHIECKOTO
WCIIONIB30BaHUs (PU3NYECKUX 3HAHWK B TIOBCEAHEBHOW JKM3HU IS OOCCIICYCHHS
0e30macHOCTH TpU OOpalieHuH C MpudopaMu M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHUs 370pOBbS M COOJIIOJIEHUS HOPM DKOJIOTHUYECKOTO TMOBEJACHUS B
OKpYIKarolIEU Cpee;



OCYILECTBIIATh TMOUCK HHpopManuu (usndeckoro coaepkanuss B VHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M NYTEM CpPABHEHUS JONOJHUTEIBHBIX HMCTOYHHUKOB
BBIICNATh MHGOpPMAIUIO, KOTOpas SBJSETCS MNPOTHBOPEYMBONM WM MOXET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BATh MPH BHINOJHEHUH YUEOHBIX 3aJJaHU HAYyYHO--TIOMYJISIPHYIO JTUTEPATypPy
(u3nyecKoro coAep)KaHus, CIPABOYHBIE MaTepuaibl, pecypcbl cetn HHTepHer,
BJaJe€Th NpUEMAMHU KOHCIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HH(OOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE IHCHMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHHs, 00001mas
MH(POPMALIMIO U3 HECKOJBKUX HCTOYHHKOB (PU3MUYECKOTO COJACpP’KAaHUS, B TOM YHUCIIE
NyONMMYHO  NOPEJCTaBISATh  PE3yJbTaTbl IMPOEKTHOW WM  HCCIEN0BATENbCKOU
JESITeIbHOCTH, TP 3TOM T'PAaMOTHO HCIOJIB30BaTh W3YUYCHHBIH MOHATUIHBIN ammapar
Kypca (pU3UKH, COMTPOBOKIATh BBICTYIUICHHUE MTPE3CHTAIINEH;

IpH BBITIOJIHEHUN YYEOHBIX MPOEKTOB W UCCIEIOBaHMN (PU3MYECKUX TMPOIECCOB
pacnpenenaTb o0s3aHHOCTH B IPYINIE B COOTBETCTBUU C MOCTaBJICHHBIMH 3a/ayaMu,
CIIEIUTh 3a BBINOJHEHHEM IUIaHA JEUCTBUNH U KOPPEKTUPOBATH €ro, aJeKBAaTHO
OLICHWBAaTb  COOCTBEHHBIM BKJaA B  JIEATENBHOCTh TPYMIbBI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aHMMOJICHCTBHE, MTPOSBIISs TOTOBHOCTD pa3peniaTh KOH(PIUKTHI.

K koHly 00yueHus B 9 kjacce nmpeIMETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUIA:

UCIIOJIB30BaTh IIOHATHSA: CHCTEMa OTCU€Ta, MaTepHallbHas TOYKa, TPaCKTOPHS,
OTHOCHUTEIILHOCTh MEXaHUYECKOTO JIBHXKCHHMS, AedopManus (yrnpyras, IuiacTuyeckas),
TPEHHE, IICHTPOCTPEMUTEIIBHOS YCKOPCHHE, HEBECOMOCTh U TIEPErpy3KH, LEHTP
TSOKECTH, aOCOJNIFOTHO TBEPAOE TEJO, LIEHTP THKECTH TBEPAOro Teja, PaBHOBECHE,
MEXaHHUYEeCKHE KojJeOaHMs ©M  BOJHBI, 3BYK, HWH(QPa3sByK H  YJIbTPa3BYK,
AJICKTPOMArHUTHBIC BOJIHBI, INKaJla 3JCKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAJIbHO30PKOCTh, CIHEKTPBl HCIyCKaHUS W TOTJIOHICHUS, albda-, Oeta- W ramMma-
W3JTy4EHUsI, U30TOIIBI, SACpHAs DHEPIeTHKA,

pasiuyaTh SBJICHUS (pPaBHOMEPHOC M HEpPAaBHOMEPHOE IMPSMOJIMHEHHOE IBHIKEHUE,
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE JBHKCHHE, CBOOOTHOE MMaICHUE TEJ, PABHOMEPHOE
JIBHOKCHHE 110 OKPY)KHOCTH, B3aMMOJCHCTBHE TeJ, pEaKTUBHOEC JIBIIKCHUE,
KoJIeOaTeIbHOC JIBIDKCHHE (3aTyXalollUe W BBIHY)KJICHHBIC KOJeOaHHUs), pe30HaHC,
BOJIHOBOE JIBMJKCHHE, OTPaXCHHUEC 3BYKa, MPSIMOJMHEHHOE paclpoCTpaHCHHE,
OTpakKCHHE U MPEIIOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JIOKCHHE
0elloro cBera B CIHCKTP M CIIOKCHHE CIIEKTPAJbHBIX IIBETOB, IUCICPCHS CBETa,
CCTECTBCHHAs PaIHOAKTHBHOCTh, BOSHMKHOBEHHE JMHEHYATOrO CHEKTpa H3IYUCHHS)
0 ONMHUCAHHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (PU3UUYECKOE SBIICHUC;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NICCKUX SIBJICHUW B OKpYXKaroieM Mupe (B
TOM 4Hcie (U3HYECKUE SBJICHUS B TPUPOJIE: NMPWIMBBI U OTJIMBBI, ABW)KCHHE IUIAHET
CoJIHEeYHOM CHCTEMBI, PEAKTUBHOE JIBHYKCHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
’KUBOTHBIMH, 3€MIICTPSICEHHE, CCHCMHUYECKHe BOJIHBI, IIyHaMH, 5XO, IBETa TeJ,
ONITMYCCKUE  SBJICHUS B  MPHUPOAE, OHOJOTHYCCKOE  JICHCTBUE  BHIUMOTO,



yJIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3ITYyYEHUH, €CTECTBEHHBIM paJHOaKTHUBHBIM
(GoH, KOCMHMYECKHE Jy4d, pPAJAUOAKTHUBHOE W3JIyYCHHE TMPUPOJIHBIX MHUHEPAJIOB,
NEUCTBUE PAIMOAKTUBHBIX U3IYyYEHUN HAa OPTaHHU3M YEJIOBEKA), IPU 3TOM MEPEBOAMTH
MPAKTUYECKYIO0 3a7lauy B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (IIPHU3HAKK)
(Gu3nYeCKuX SBICHUH;

OMKCHIBATH W3YUYEHHBIE CBOMCTBA Tel U (U3UUECKUE SIBJICHUS, UCTIONB3YS (PU3MUECKUE
BEJUYHUHBI (CPEIHSsI U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM JIBH)KCHHH,
YCKOpPEHHE, MEepEMELIEHUE, MyTh, YIJI0Bas CKOPOCTb, CHJIA TPEHHS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOpPEHHE CBOOOTHOTO MAJCHHs, BEC Tela, UMITYJIbC TeJa, UMITYJIbC
CWJIbI, MEXaHUYecKas padoTa U MOLIHOCTh, MOTEHIIUANIbHASL SHEPTHS TeJa, MOAHSITOTO
HaJ| MOBEPXHOCTHIO 36MJIM, TIOTCHIIMAJIbHAS SHEPTUS CKATOU MPYKUHBI, KHHETUYECKAsI
SHEprusi, INOJHAas MEXaHWYeCKas SHEeprus, Nepuoj M 4YacToTa KoJieOaHWM, IIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKA3aTENb MPEIOMICHUS
Cpenbl), TP ONUCAHUU IMPABWIBHO TPAKTOBATH (DU3UUYECKUU CMBICI HCHOJIb3YEMBIX
BEJIMYMH, OOO3HAUEHUS M EAUHMILBI (PU3NYECKUX BEJIMYMH, HAXOAUTHb (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYIO0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTEepHU30BaTh CBOMCTBA Tell, (PU3MUECKUE SBIICHUA W MPOLECCHI, UCIOIb3YS 3aKOH
COXpAHEHUsl PHEPruH, 3aKOH BCEMHUPHOIO TATOTECHHS, MPUHIUI CYNEPHO3ULUU CHI,
IPUHLUI OTHOCUTENbHOCTH ["anuies, 3akoHsl HpIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCa,
3aKOHBI OTPaXCHMSI W TMPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsi0BOIO MU
MacCoOBOTO YHCENl TMpHU SACPHBIX pPEAKUUAX, MPU OTOM [1aBaThb CJIOBECHYIO
(OpMyYIHPOBKY 3aKOHA U 3alIUCHIBATh €M0 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBSACHATH (DU3MUECKHUE MPOILIECCHl M CBOMCTBA TN, B TOM YHCIE U B KOHTEKCTE
CUTyallUi  IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUYMHHO--
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2-3 JIOTMYECKUX I1aroB ¢ OMopoit Ha 2-3
M3YYEHHBIX  CBOWCTBAa  (DU3MYECKUX  SIBJICHUW, (PU3MYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEN;

pemaTh pacuéTHble 3aa4M (OMUparoIrecs Ha CUCTEMY U3 2-3 ypaBHEHHI ), UCTIONb3YS
3aKOHbI M (DOpMyJbI, CBs3bIBaOLIME (U3NYECKUE BEIMYUHBL: HAa OCHOBE aHalIM3a
yCIIOBUS 3aJlayd 3alUChIBaTh KPAaTKOE YCIIOBHUE, BBISBIATh HEIOCTAIOLIUE WIIU
U30BITOYHBIE JIAHHbIC, BHIOMPATHh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIEC NJIsl PEIICHHUS,
OPOBOJUTh PAcUy€Thl M OLIEHUBATh PEAIMCTUYHOCTh MOJYYEHHOIO 3HAYCHHUS
(bH3UICCKON BEIIMUHHEL;

pacrno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pEIIUTh NpPU TOMOIIM (PUIUUECKUX
METOJIOB,  MCHOJB3YyS  ONUCAHWE  MCCIENOBAaHUSA,  BBIIEIATH  MPOBEPSiEMOE
NPEANnoiIOKEHNE, OIEHUBATH MPABWIBHOCTh TMOPSAKA MPOBEACHUS HCCIEAOBAHMS,
JIeN1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTAaThl HAOMIOAEHUN U OIBITOB;

MPOBOAMTDH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBICHUM WM (PU3HMUECKUX CBOICTB
Ten (M3ydeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHUs SHEPIHH, 3aBUCUMOCTh
nepuoja KojaeoaHuil NpyKMHHOTO MasiTHUKA OT MAcCChl Ipy3a U )KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMILIUTY Ibl MAJIbIX KOJIEOAHUM, MPSAMOJIMHENHOE PACTIPOCTPAHEHHE
CBETa, pa3lIoKeHHE OENoro cBeTa B CIEKTpP, HM3YYCHHE CBOWCTB M300paKEHUS B



IUIOCKOM 3€pKaje M CBOWCTB HW300paXeHHsI TNpeAMeTa B COOHMpaloledl JIMH3e,
HaOIOJIEHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB H3IYUYCHHS): CaMOCTOSATEIHHO
coOMpaTh yCTAHOBKY M3 U30BITOYHOTO HaOopa 000PyI0BAaHUS, OTUCHIBATE XOJ OIBITA U
€ro Pe3yJIbTaThl, POPMYITHPOBATH BHIBOIBI;

MPOBOJIUTH TIPH HEOOXOAMMOCTH CEPHIO0 TPSIMBIX H3MEPEHUH, OINpEeAeisisi CpeaHee
3HaueHUE W3MEpsIeMON BeIMUMHBI ((DOKYCHOE pacCTOSHUE COOMparomieil JIMH3bI),
000CHOBBIBaTh BBIOOD cIOc00a u3MepeHus (M3MEPUTEILHOTO MpUodopa);

MIPOBOJIUTH HCCIEAOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIWYMH C HMCIOJB30BAaHUEM
MPSAMBIX HW3MEPEHHHA (3aBUCUMOCTh TYTH OT BPEMEHH TMPU PABHOYCKOPEHHOM
IBWKCHUH 0€3 Ha4aJIbHOW CKOPOCTH, IMEepHo/ia KOJIeOaHU MaTeMaTHIECKOT0 MasTHUKA
OT JJIMHBI HUTH, 3aBHCHUMOCTH yTja OTPKEHHUS CBETa OT yrja MajeHUs U yria
IpeJIOMJICHUST OT YIJia TMaJeHus): IUIAaHUPOBATh MCCIEIOBAHUE, CaMOCTOSTEIHLHO
coOupaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJNbTaThl TOJYYCHHOW 3aBUCHUMOCTH
(GU3NYeCKNX BEIWYUH B BUAC TAONWI U TpaduKOB, IeaTh BBIBOJBI MO Pe3yJbTaTaM
UCCJICIOBAHNUS;

IPOBOJUTh KOCBEHHBIE HU3MEpEHUs (U3MUECKUX BEIMYMH (CPEIHSS CKOPOCTh H
YCKOpPEHHE Tella TIPH PaBHOYCKOPEHHOM JBIKCHUH, YCKOPEHUE CBOOOIHOTO TaJCHUS,
KECTKOCTh TPYKUHBI, KOAPOUIIMEHT TPEHHS CKOJBKEHHUS, MEXaHWUYecKas pabora u
MOIIIHOCTh, YacTOTa W TIEPHOJ KOJeOAaHWH MAaTeMaTHUeCKOr0 M MPYXHHHOTO
MasiTHUKOB, OINTHYECKas CWjia CcoOuparomell JUH3bI, pPaJUOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOUpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY W BBITIOJHSTH
WU3MEPCHHUsI, CIeAys MPEUIOKEHHON WHCTPYKIIUU, BBIYHCIATH 3HAYCHUE BEIMYWHBI W
aHAJM3UPOBATh TONYYCHHBIC PE3yJbTaThl ¢ YYETOM 3aJlaHHON IOTPEITHOCTH
U3MEPEHU;

coOmo/IaTh TMpaBWia TEXHUKH Oe30macHOCTH TMpu pabore ¢ 1abopaToOpHBIM
000py10BaHUEM;

pasnuyaTh OCHOBHBIC TNMPU3HAKA HW3YYCHHBIX (U3MYECKUX MOJCICH: MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPJOE TEJIO, TOUYCUHbIM MCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IUTaHETapHast MOJIENIb aTOMa, HYKJIOHHASI MOJIE]Ih aTOMHOTO SJIpa;

XapaKTEepU30BaTh TMPUHIUIBI JCUCTBUS HW3YYCHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOKCTB C OMOPOM Ha MX ONMUCAHUS (B TOM YHCIIC: CITHIOMETP, JaTYNKH TOJIOKCHHS,
PAcCTOSIHUS M YCKOPEHHUSI, paKeTa, 9X0JI0T, OUKH, IEPUCKOT, (poToanmapar, ONTHICCKHE
CBETOBOJBI, CICKTPOCKOM, J03UMETP, Kamepa BWIIbcOHA), HWCIOIB3ysS 3HAHUS O
CBOMCTBax (PM3MUECKUX SBJICHUN U HEOOXOAUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIh30BaTh CXEMbI U CXEMATUYHBIC PUCYHKU M3YYCHHBIX TEXHUYECKUX YCTPOMCTB,
MU3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTHYECKHUX IPOIICCCOB IMPH PEIICHUH y4eOHO--
MPAKTUICCKUX 3a7ad, ONTUYECKUE CXEMBI JUIT TOCTPOCHUS M300paKEHUH B IIJIOCKOM
3epKayie 1 cOOMparoIen JMH3E;

MPUBOANTh TPUMEPHl (HAXOAWTh WHPOPMAIMIO O TMPUMEpPax) MPAKTHIECKOTO
WCIIONIB30BaHUs (PU3NYECKUX 3HAHWK B TIOBCEAHEBHOW JKM3HU IS OOCCIICYCHHS
0e30MmacHOCTH TpU OOpalieHHuH C MpuUOOpaMH W TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUs 3J0pPOBbS W COONIOJICHUS HOPM DJKOJOTUYECKOTO TIOBEICHUS B
OKPYXaroUIen Cpee;



OCYIIECTBIIATh MOUCK HUHpopManuu Qusndeckoro coxaepxkanus B HHTepHere,
CaMOCTOSITENIBHO (DOPMYJIMpysl IOUCKOBBIM 3allpoC, HAXOJIUTh IyTH OIPEIECICHUS
JOCTOBEPHOCTH TOJYyYEeHHOW HMH(POPMAlMd HAa OCHOBE HWMEIOLIMXCA 3HAaHUN U
JIOTIOJIHUTEIHHBIX HUCTOUHUKOB;

MCIIOJIb30BaTh MPH BHINOJHEHUH YUEOHBIX 3aJJaHUN HAYyYHO--TIOMYJISIPHYIO TUTEPATypy
(u3nyecKoro coAep)KaHus, CIPABOYHBIE MaTepuaibl, pecypcbl cetn HHTepHer,
BJaJe€Th NpUEMAMHU KOHCIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HH(OOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbBIC MHUCHbMEHHBIEC M YCTHBIE COOOIICHHUS Ha OCHOBE MH(OpMamuu
U3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOrO COAEpk aHMs, MyOIMYHO NPEACTABIATH
pe3ysIbTaThl MPOEKTHOM WM MCCIEA0BATENbCKON AESITEIbHOCTH, P 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar HM3y4aemoro pasjena (QU3uKd u
COTIPOBOXAATh BBICTYIUICHHE TIPE3CHTAlMEd C y4E€TOM OCOOEHHOCTEH ayIauTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K I (uudposBbie)
n/n NMPOrpamMMbl Bcero O;Tpo‘m’m’le pﬁaRanecmle o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Paznen 1. ®u3uka u €€ poJib B NO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 DH3HKa - HAyKa O IpHpOIe 2 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 PU3HYCCKUE BETHUMHEI 2 1 https://m.edso0.ru/7f416194
1.3 EcrecTBeHHOHAay4HBIH METO MO3HAHUS 2 bubmmorexa [JOK
' https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnean 2. [lepBoHayaibHbIE CBeACHHS 0 CTPOCHUH BelleCTBA
bu6nmoreka [JOK
2.1 Crpoenue emectsa 2 . https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICICTBUE YaCTHIL 5 bubmuorexa [JOK
' BEIIIeCTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 1 1 https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pasznea 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bubmuorexa [JOK
3.1 Mexanmuteckoe ABHKCHHE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
3.2 Muepuus, macca, 110THOCTS 9 1 3 https://m.edso0.ru/7f416194
3.3 Cuta. Bunsr cun 10 1 3 bubmuorexa [JOK



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

https://m.edso0.ru/7f416194

Hroro no pazgeny 22
Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHust TBEPAbIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUIKOCTAMU U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBnenue xuKoctn 4 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe naBneHue S https://m.eds00.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTpYKEHHOE 9 2 bubnnorexa [HOK
' B HHUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 21
Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrust
bubmuorexa [JOK
51 PaGota u mommHoCTE 3 https://m.edso00.ru/7f416194
bu6mmorexka [IOK
52 Hpocreie Mexanm3mb! 6 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexaneckas SHeprius 3 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PezepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nes 1. TenJioBble siBJIeHUS
11 CrpoeHue u cBOWCTBA BELIECTBA 7 1 ﬁgg;?/(;rfeelijasi?fﬁﬂ 4181 ce
bubnnoreka [JOK
12 Teruossre mporeccet 21 2 4 https://m.edsci.ru/?f4181ce
Hroro mo pazueny 28
Pa3nen 2. DiekTpuyeckue U MATHUTHBIE SIBJIEHHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 6 bubnnoreka [JOK
' U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTpUUECKUN TOK 20 1 6 ﬁgg;l;l/(r)seeijas(i%{fﬂ f4181ce
bubmuoreka [JOK
23 MaruribIe apreiis 0 https://m.edsoo.ru/7f4181ce
2.4 DNIEKTpOMarHuTHask UHIYKIUS 5 1 1 ﬁgggl;llor;eeliiziorﬁﬂ f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 11



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

9 KVIACC

KosauvecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Paznen 1. Mexann4yeckue siBJeHUs
11 MexaHH4YeCcKOe ABUKEHUE U CIIOCOOBI €ro 10 1 1 bubmuoreka [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 Baanvopericrane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3AKOHBI COXPAHCHH 10 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3znen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
bu6mmorexa [IOK
2.1 Mexanundeckue KojaeOaHust 7 1 https://m.edso0.ru/7f41ada6
bubmuoreka [JOK
22 MexanueckHe BOTHEL 3BYK 8 . https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 3. CBeToBbIE AABJICHHSI
3.1 3aKOHBI PaclpoOCTPaHEHUs CBETA 5 bubmiorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
3.2 JIuH3b1 ¥ onTHYECKUE TPUOOPHI 6 1 https://m.edso0.ru/7f41ada6
bu6mmoreka [JOK
3.3 Paznoxenue 6e10ro cBeTa B CIEKTP 4 1 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nes 4. DiieKkTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI
41 DIIeKTPOMarHUTHOE MOJIE 1 6 1 bubmuotexa [JOK

SJICKTPOMAIrdMuTHBIC BOJIHBL

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



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

Hroro mo pazueny 6
Pa3znen 5. KBaHTOBBIE AIBJIEHUA
5.1 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 Enbmorexa OK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoerne aromHoro snpa 6 2 https://m.edscL)E).ru/7f41a4a6
bubmuoreka [JOK
>3 FLACpHEIC peakitiH ! . https://m.edsg).ru/?f41a4a6
Hroro no pazneny 17
Pa3zjeun 6. IloBTopuTe/1bHO-00001aI0IIMIE MO1Y.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHHS 9 bubnnorexa [HOK
Kypca Ghusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
Ha3zBanue monxy.isi
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounuecTBo yacos
Ne i/ Tema YpoKa Beero Ko]—[Tpo,m,]-[],[e HpaKTuqec](ue I[aTa H3yUYeHM s
padoThI padoThI
1 Beoanslii nHCTpYKTaX 110 Th. ®usnka- 1
HayKa O MPUpOJIE.
2 Hay4nbple MEeTOABI U3YUYEHUS TPUPOIBI 1
3 ®u3nuecKue BeIMYHHbI U UX U3MEPEHUE 1
4 TO4YHOCTP U OTPENTHOCTh U3MEPEHUI 1
[lepBuunslii nuCcTpyKTaXx 1o Th.
3) JlaboparopHnas padota Ne 1. «Onpenenenue 1 1
MOKa3aHUN U3MEPUTEIHLHOTO MPUOOpay.
6 ®dusnka u ee BIUSHUE HA PAa3BUTHE 1
TEXHUKH
7 Crpoenue BeniecTBa. MoJieKyIsl 1
8 JlaGopatophas pabota Ne 2. «Onpenenenue 1 1
pa3MepOB Ma-JIbIX TEJ»
9 BpoynoBckoe npmwxkenue. uddysus B 1
ra3ax, >KMJKOCTSIX U TBEpAbIX TeIax
B3anMHOe npUTSKEHUE U OTTAJIKUBAaHUE
10 MOJIEKYJT 1
ArperatHble COCTOSIHUS BEIIECTBA
11 Bxonanas koHTposbHas paboTa 1 1
12 Mexanunyeckoe nBrxeHne. PaBHoMepHoe n 1
HEpPaBHOMEPHOE JIBUKEHUE
13 Cxopoctb. Equnuiiel ckopoctu. Pacuer 1

IMyTHU U BpEMCHU IBUKCHUA




[IpssMOnMHENHOE paBHOYCKOPEHHOE

14 1
JIBI)KEHUE. Y CKOpEHHUE

15 Wueprusi. 1

16 BsaumopeiicTsue e 1

17 Macca tena. Enununel maccel. U3mepenue 1
Macchl TeJla Ha Becax

18 JlaboparopHuas pabota Ne 3.«M3mepenue 1
Macchl TeJia

19 IInoTHOCTH BelecTBAa. 1

20 JlabopaTtopHnas pabota Ne 4. «3mepenue 1
00beMa TBEpJ0-TO TeJay.

21 JlaGopaTtopHnas padora Ne 5.«Onpenenenue 1
TUIOTHOCTH TBEPJIOTO TEJIa

29 PacueT macchl ¥ 00bEMa TEJIa 10 €ro 1
IJIOTHOCTH
KonTponbnas padorta No 1.

23 «Mexanudeckoe JIBrkeHue. Macca. 1
II1OTHOCTE BelIeCTBaY

24 Cuna. ABnenne tarorenus. Cuia TsSHKECTH 1

25 Cuna ynpyroctu. 3akoH ['yka 1

26 JlaGopaTtopHnast pabota No 1
6.«VccnenoBanue CUIIBI YIIPYTOCTH»

97 CBs13b M@Ky CUIION TSKECTH U MACCOU 1
Teaa. Bec Tena.

28 Cuna TsDKeCTH Ha IPYTHX TUTAaHeTaxX. 1
Ou3nYecKue XapaKTePUCTUKHU TIIIaHET
Hunamomertp. JlaGopatopHas pabota Ne7.

29 «['pagynpoBanue Npy>KUHBI U H3MEPECHHE 1
CHJI TUHAMOMETPOM»

30 CroxeHue IByX CHJI, HalPaBIEHHBIX 11O 1

OJIHOM IIpsIMOM. PaBHOEHCTBYOIAs CUII




Cuna tpenus u e€ Buapl. TpeHue B

31 1
PUPOJIE U TEXHUKE
JlaGopaTopHas pabota Ne 8.
«MccnenoBanre 3aBUCUMOCTH CHUJTBI TPCHHUS

32 CKOJIBYKEHUS OT IUIOLIAIA 1
COMPUKOCHOBEHHSI TEJ, MPYKUMAFOIIEH
CHWJIBI M POJIa TIOBEPXHOCTHU

33 Kontposbnas padora Ne 2. «Cuitbiy 1

34 Hasnenune. CriocoObl yMEHBIICHUS U 1
YBEJIMUCHUS JTABIICHUS

35 Pemenue 3agau no reme «/laBnenue» 1

36 JlaBiieHue rasa. 1

37 [lepenava naBienust TBEPABIMU TelaMHU, 1
SKUIKOCTSIMU U ra3aMu. 3axkoH [lackais

38 I[alaneHHe B )KHJIKOCTH U rase, BEI3BAHHOEC 1
JEHCTBUEM CUJIBI TSKECTH

39 Pemenue 3amay no teme «JlaBnenue B 1
SKUIKOCTH U rase. 3akoH Ilackamsa»

40 CooOrmaronuecs COCY/IbI 1

41 Bec Boznyxa. ATmochepHoe qaBieHue 1

42 H3mepeHne aTMOChEpHOTO AaBICHUSI. 1
Oneit Toppuueniu

43 Bapometp-anepousa. Atmocdeproe 1
JaBJICHHUE Ha Pa3IUYHBIX BHICOTAX

44 ManomMmertpsl. I1opiIHEBON KUIKOCTHBII 1
Hacoc

45 I'mapaBamyeckuit mpecc 1

16 JlelicTBrE )KUJIKOCTH U Ta3a HA 1
MOTPYXEHHOE B HUX TEJO.

47 ApxumeoBa cuiia 1

48 JlabopaTtopnast pabota Ne 9. «3yuenune 1




BBITAJIKUBAIOLIEH CHJIbI, IEMCTBYIOIIEN Ha
MOTPY>KEHHOE B JKUJKOCTb TEJI0»

49 IInaBanue Ten 1
50 Ha6opafopHa;1 pabora Nel0 . «BeisscHeHue 1
YCIIOBUH TIJIa-BaHUS Tella B )KUIKOCTHY
51 Pemenue 3a1au mo Temam «ApxumesioBa 1
cuiiay, «Y CIOBHUS IIJIaBaHUS TE

52 [TnaBanue cynoB. Bo3ayxoruiaBanue 1

53 O6006menne 1o TeMe «JlaBnenne TBEPABIX 1
TeJN, JKUAKOCTEH U Ta30B»

54 KonTponbnas pabota N93U «/laBnenue 1
TBEPJBIX TEJ, XKUIA-KOCTEH U ra30B»

55 Mexanunueckas pabora 1

56 MoimHOCTh. EAMHAIIBEI MOIITHOCTH 1

57 Pemenne 3anau 1o teme «Pabora u 1
MOILIHOCTEY

58 [Ipocthie Mexanu3Mmsbl. Priuar. PaBHOBecue 1
CWJI Ha pblyare

59 JlaboparopHas pabota Ne 11 «BrrsicHeHue 1
YCIIOBHSI PABHOBECHS PhIYara

60 [IpumeHeHHe TpaBUIIa paBHOBECHS phlyara 1
K OJ10Ky. "30510TO€ MpaBUIIO" MEXaHUKHU

61 Koadduiment nonesHoro aeicTust 1
MEXaHH3Ma.
JlaGopaTtopHnas pa6ota Ne 12

62 «Omnpenenenue KIIJ[ HaknonHoM 1
IIJIOCKOCTH

63 Pemenwue 3amau Ha onpenenenne KI1/] 1

64 MexaHuueckas SHeprusi. 1

65 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 1

66 Wroroast KOHTpoJbHAS paboTa 1




67 Pabora ¢ TekcTamMu 110 TeEMe

«MexaHH4eCcKoe IBHKCHHEY 1
68 Paﬁiom ¢ TEKCTaMH 110 Te:Me «/laBmenue 1
TBEPJBIX TEJ, )KUJIKOCTEU U ra30B»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

[MarTa usyyenus

BBoanblii nacrpykrax no Th. OcHoBHBIE
II0JIO’KEHUS MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH CTPOCHUS BEIECTBA

ArperaTHble COCTOSIHMSI BELLIECTBA

CMauuBaHue. KaHI/IJIJIﬂpHLIe SIBJICHUA.

Temneparypa. BHyTpeHHss SHEPTHsL.

N o o w N

CniocoObl U3MEHEHHS BHYTPEHHEH SHEPTUH
BxoaHoit koHTponbHAs paboTa

TemnonpoBonHocTs KoHBeKIMS.
Wsnyyenue.

N L

KomnmuectBo Temiorsl. Y aenpHas
TCIIIIOEMKOCTD

Pacuér xonmuecTBa TEIIOTHL. Y paBHEHUE
TEIUIOBOTO OaslaHca.

10

11

IlepBuunbIii HHCTpYKTax 110 Th.
JlaGopaTtopHnast padota Nel. "U3yuenue
yCTpOHCTBa KajopumMerpa"

JlaGopartopHas pabota Ne2. "N3yuenue
npolecca Tenjao-ooMeHa"

12

13

JlaGopaTtopnast pabota Ne3. "U3mepenue
yIeTbHON TEIIOEMKOCTH BelecTBa"

DHeprus TOIMBa. Y AeabHas TEIIoTa
CrOpaHus

14
15

Pemenne 3amay nmo reme "TerwioBele
sBJIeHUS"

KonTtponbHas padora Nel. "TernnoBsie




sBiaeHus"”

16

17

18

19

[InaBnenue u oTBEpAECBaHUE
KPHUCTANINYECKUX TeJl.

['paduk nnaBieHus U OTBEpACBAHUS
KPUCTAIIMYECKUX TeJl. Y IeJbHasl TEeIIoTa
TUTaBJICHUS

PacueT xonnuecTBa TCIIJIOTHI,
H€O6XOI[I/IMOFO JJIA TIJIABJICHUS TEIAa U
BBIACIISIEMOI'O UM IIPU KpHUCTAJIJIM3allun

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenue

20

21

[Tornmomenue sHEprum Mpy UCIAPEHUU
JKUJIKOCTHU. BbiJienenne s3Hepruu npu
KOHJICHCAIlUH T1apa

Kunienue. Y nenbHas Teriora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT
aTMoc(hepHOro JaBICHHUS

22

23

24

Pemenue 3a1ay Ha mapoobpazoBaHue U
KOHJICHCALIHIO

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota Ne4. "UsmepeHune OTHOCUTEIBHOM
BIIQXKHOCTH Bo3ayxa"

Pemenue 3anau Ha onpenenenne
BJIQXKHOCTH BO3/1yXa

25

26

[TpuHIMIB pabOTHI TETJIOBBIX JABUraTENCH.
[TapoBas Typ6uHa. /[Burarens BHyTpEHHETO
CcropaHus

KII/] TermoBoro apuratens. TernaoBbie
JIBUTATENIH U 3aIIATA OKPYXKAIOIIEH CPEeIbl

27

3aKOH COXpaHEeHHMsI U MIPEeBPaLCHHS
HHEPTUU B TEIUIOBBIX MPOLIECCAX




Kontponbnas padora Ne2. "M3menenue

28 arperaTHbIX COCTOSIHMI BemecTna'

29 OnekTpusanus Tei. [[Ba pona
AIEKTPUUECKUX 3aPSI0B

30 [TpoBOIHUKY U TUINEKTPUKH. 3aKOH
COXpaHEHHUS JECKTPUUIECKOTO 3apsiia

31 B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

30 Hocurenu snekTpuueckux 3apsiioB.
OneMeHTapHbIi 3apsg. CTpoeHue atoma

33 Pemienue 3a1au Ha mpyuMEHEHUE CBOMCTB
AJIEKTPUUCCKUX 3aPSI0B

34 Cratuyeckoe JIeKTPUYECTBO, €ro YUYET U
UCIIOJIb30BaHUE B OBITY U TEXHUKE
DIIEKTPUUECKHI TOK, YCIOBHS €T0

35 cymecTBoBanus. MlcTouHuKn
AIEKTPUUYECKOTO TOKA

36 JIeCTBHS SNIEKTPUYECKOTO TOKA

37 DJeKTpuuecKas 1ernb U €€ COCTaBHbIC YaCTH

38 Cuia Toka. 3mepeHnue cuiibl Toka
JlaboparopHas pabota Ne5. "Coopxka

39 AIIEKTPUUYECKOMN IIeTIH U N3MEPEHUE CHIIBI
TOKA B €€ pa3IMYHbIX y4yacTKax"

40 DneKkTpuueckoe HampsbkeHue. M3mepenue
HaATPSDKEHUS
JlaGopaTtophnast pabota Ne6. "U3mepenue

41 HATPSDKEHUS Ha PA3TUYHBIX YUaCTKax
MOCJIEA0BATEIbHON JIEKTPUYECKOM 1enu"”

42 ConpoTHBICHUE MPOBOAHUKA. Y ICIBHOE
COTMPOTHBIICHUE BEIIECTBA

43 3aBUCHMOCTh CHIIBI TOKA OT HAIPSHKCHHUS.

3akon Oma a1 y9acTka 1enu




Peocrar. JlabopaTopHas padora 7.

44 "U3Mepenune conpoTUBIIECHUS] TPOBOJIHUKA.
W3yuyenne npuHuMna aeicrsus peocrara'

45 [TocnenoBarenpHOE U apaIJIEIEHOE
COEIMHEHUS IPOBOIHUKOB

16 JlaGopaTtopHnas pabora Ne§. "H3yuenue )
MapauIeTIbHOTO COSAMHECHUS TPOBOJHIKOB
Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA

47 OmMa Ju1st pa3JIMYHOTO COCAMHEHUS
MIPOBOIHHKOB

48 KoHnTponsHas pa60Ta“J'\'f93. "Pacuér
AIEKTPUUYECKUX LIeTIeH

49 Pabota 1 MOIITHOCTB ANEKTPUIECKOTO TOKA.
3akoH Jlxoynsa-Jlenna
JlaboparopHas pabota Ne9. "Usmepenue

50 MOITHOCTH U pabOTHI TOKA B
3JIEKTPUYECKOM Jamrie"

51 Jlamna ocBemeHus. DIEKTPHUUECKUe
HarpeBaTeNIbHbBIC MPUOOPHI

52 Kopotkoe 3ambikanue. [Ipengoxpanurenu.

53 Pemenne 3amau no teme "Pabdora u
MOIIIHOCTb JJEKTPUUYECKOTO TOKa

54 Pemenne 3amau no teme "Pabdora u
MOIIIHOCTb JJEKTPUUYECKOTO TOKa

55 MaruutHoe nosne. [IocTosHHbIE MATHUTEI.
MarauTtHoe mosje nNpsMoro Toka u

56 MOCTOSTHHBIX MarHUTOB. MarHUTHBIE
JTUHAH.

57 MarauTHoe noJje KaTyIIKd ¢ TOKOM.
DJIEKTPOMAarHUThl U KX IPUMEHEHHE.

59 MarauTHOe 1ojie 3eMJIA U €T0 3HAYCHUE

IUIS SKU3HU Ha 3eMiie




JlelicTBME MArHUTHOTO TOJIS1 HA POBOJHUK

59 . 1
¢ TokoM. [IpaBuio jeBoii pyKH.
60 Nunykiusa MarHuTHOTO 1MoJisi. MarHUTHBIN 1
MOTOK. DJIEKTPOIBUTATEIb.
61 SIBneHre AMeKTPOMArHUTHOM UHIYKITUH. 1
[IpaBuio Jlenua
62 JlaGopaTtopHnas padora Nel(. "MU3yueHue 1 1
SIBJICHUSI DJICKTPOMArHUTHOM MHIYKIIUH"
63 Crioco0bI MOTY9eHUS AIMEKTPUIECKOM 1
sHepruu. [lepenaua snekTposHepruu.
64 DIIEKTPOCTAHIIUN HAa BO3OOHOBISIEMBIX 1
HMCTOYHUKAX SHEPTHUU.
65 HroroBast kKoHTpoIbHAs paboTa. 1
66 PaGora C"TCKCTaMI/I no Teme "TerioBbie 1
SIBIICHUS
67 Pa6ota c Texcramu 1o Teme "IlocTosHHBIN 1
SJIEKTPUYECKUM TOK"
68 PaGora C"TCKCTaMI/I o Teme "MarauTHbie 1
SIBIICHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11




9 KVIACC

KoauuecTBO 4acoB

Nen/m Tema ypoka Beero Konrpoabnsie IIpakruueckme /JlaTa uzyvenus
padoThI padoThI
1 BBoanslii nHCTpYyKTaX 1o Th. 1
MarepuanbHas Touka. Cuctema orcyera.
2 ITepememienue. OnpeneneHrue KOOPAMHATHI 1
JBUXKYIIETOCS Tela.
3 PaBHOMEpPHOE IPAMOIIMHEMHOE JBUKEHUE 1
a(UKH 3aBUCIMOCTH KHHEMATHIECKHX
r
4 BEJIMUMH OT BPEMEHH MPHU MPIMOIUHEHHOM 1
PaBHOMEPHOM JIBI)KEHUU
5 HepaBHomepHOE nBHIKEHHE 1
6 BxonHas KOHTpoJibHas paboTa 1 1
7 [TpsimonHetHOE PaBHOYCKOPEHHOE 1
JIBUKCHHE.
€pBUYHBIA HHCTPYKTaXx 1o Th.
IT YK Th
8 JlaboparopHas pabota Nel."MccnenoBanue 1 1
PaBHOYCKOPEHHOTO JIBI)KCHUS 0€3
Ha4yaJIbHOU CKOPOCTH"
9 [TepemernieHue Tena Npu paBHOYCKOPEHHOM 1
JIBIDKEHUH 0€3 HauaJIbHOM CKOPOCTH.
10 PaBHOMEpHOE ABHKEHUE TIO OKPYKHOCTH. 1
11 ITepssiit 3ak0oH HproTOHA. 1
12 Bropoii 3akoH HeroToHa. 1
13 Tperuii 3akoH HproToHa. 1
14 CBoOo1HOE MajieHue Ted. 1
Cuna TsKeCTH M 3aKOH BCEMHPHOTO
15 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO 1

naaCHUsA




JlaboparopHuas pabota Ne2. "N3mepenue

16 " 1
YCKOPEHHSI CBOOOTHOTO TafCHUS

17 Cwita ynpyroctu. 3akoH ['yka 1

18 JlaGopaTtopHnas padora Ne3. OnpenencHue 1
XKECTKOCTU NIPYKUHBI"

19 Bec Tena aBrxymerocs ¢ yCKOpeHUueM 1

20 Pemenue 3amgau no reme "Cuiia ynpyroctu. 1
Bec Tema."

21 Cuna tpeHus 1

22 Pemenne 3amau o reme «Cuiia TpeHuUs» 1

23 JlnuHamMuKa KpUBOJMHENHOIO JBUKECHMUSI 1

24 HckyccTBeHHBIE CIYTHUKH 3E€MIIH. 1

o5 VYcnoBus paBHoBecus ten. LlenTp Tsoxectn 1
Tena. Buael paBHOBecHs Tell.

2% Pemenue 3amau no teMe "3aKOHEBI 1
Hprorona. Cuna ynpyroctu. Cuna tperus"

27 Pemenue 3amau no teme "Cuna TSDKECTH U 1
3aKOH BCEMUPHOTO TAroTeHus"

28 Pemenne 3amaa nmo reme "MOMEHT CHUJIBL. 1
LenTtp TsKECTH"

29 O06o6mieHue 1Mo TeMe "MexaHu4ecKoe 1
nBmkenne. Biaumoneiicteue ten'.

30 KonTpoabnas padora Nel. "Mexanundeckoe 1
nBmkenne. Bzaumonelictsue ten"

31 HNmnynsc Tena. 3akoH COXpaHeHUs 1
HMITYJIbCA.

32 Pemenue 3amau no reMe "3akoH 1
COXpaHeHHus ummyJbca'

33 PeaxtuBHOE nBmxenune. PakeTsl. 1

34 PeakTuBHOE ABM)KEHUE B IPUPOJIC U 1

TCXHHUKC




35 Mexanuueckasi paboTa 1 MOUTHOCTb 1

36 CBs13b sHepruu U padboTsl. [loTennuanpHas 1
SHEprus

37 KI/IHeTI/IquKaiI sHeprusd. Teopema o 1
KUHETHYECKON YHEPTUHU

38 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE 1

39 Pewenne 3ai[aq 110 TeMe "3aKOHBI 1
COXpaHEHHUS

40 KOHTpOJIBHa:I pabota Ne2. "3akoHbI 1
COXpaHEHHUS

41 KonebarensHoe nemxenue. CBOOOAHbIE 1
KoJIeOaHusI.

42 Bennuunbl xapaktepusyromue 1
Kosie0aTeNbHOE IBH)KEHUE.

43 ["apMoHnueckue KojieOaHus. 1
JlaGopatopHas pabotaNe4. «MccnenoBanue

44 3aBHCHMOCTH TIEPHOJA U YaCTOTHI 1
CBOOOIHBIX KOJIEOAHUN HUTSHOTO Ma-
STHUKA OT €T0 JJTHHBD)

45 3aryxatomue kojnebanus. BoiHyX/1eHHbIE 1
kosneOaHus. Pezonanc

16 Pacnipoctpanenue koneOaHuil B cpene. 1
Bounsl.

47 JnuHa BoHbL. CKOPOCTh paclpoCTpaHEHUS 1
BOJTH

48 Wcrounuku 3Byka.3ByKOBBIE KOeOaHUs 1

49 BricoTta, TeMOp ¥ TPOMKOCTh 3ByKa 1

50 Pacnpoctpanenue 3Byka. 3ByKOBBIE BOJTHEI. 1

51 VYnbTpa3Byk U HHPPaA3BYK B IPUPOIE U 1
TEXHUKE

52 OTtpaxeHue 3Byka. 3ByKOBOH pe30HAHC. 1




Pemenne 3aga4q mo reMme "MexaHudecKue

53
Kosie0aHusl U BOJHBI"

54 0O000menue 110 Teme "MexaHndyecKue
Kosie0aHusl U BOJHBI"

55 KontponbHas padora Ne3. "Mexanuyeckue
Kosie0aHusi U BOJHBI"

56 Ucrounuku cBeta. [IpsMonuueitHoe
pacnpocTpaHEeHUE CBETA.

S7 3aKoH OTpa)K€HUs CBETa. 3epKaia.

59 [Tpenomiienue cBeTa. 3aKOH MPEIOMICHUS
cBeTa
[TosHOE BHYTpPEHHEE OTPAKCHHE CBETA.

59 Hcnonp30BaHrEe OTHOTO BHYTPEHHETO
OTPAKCHHS B ONTHYCCKUX CBETOBOAAX

60 Pemenue 3aga4 Ha 3aKOHBI OTPAKEHUS U
MPEOMIICHUS CBETA.

61 JIunzbl. OnTHyeckas cuia JIMH3bI

62 [TocTpoenue n3o0pakeHUi B JIMH3AX
JlaGopatopHas pabota Ne6. "N3yuenue

63 CBOWCTB M300paKeHNs B COOMparoLIen
nuH3e. 3MepeHre onTu4ecKOr CUIb
JUH3BI"

64 I'na3 xak ontuyeckas cucrema. 3peHue

65 OnTuueckue mpruOOpHI.
Pemenue 3a1ay Ha onpeeneHme

66 ONITUYECKOH CHITBI B (HOKYCHOTO
paccTOSTHUS JIMH3HIL.

67 WnTepdepenius u qudpakius cBera.

68 PU3NYECKUN CMBICT TTOKA3aTeNs
TIPEITOMITCHUSI.

69 Hucnepcus cBera. [{Bera ter.




TuIIbI ONITUYECKUX CIIEKTPOB.
JlaGopaTtopHnas pabora Ne7. "HaGnronenue

70 . 1
CIUIOIIHOI'O U JINHEHYAaTOI0 CIIEKTPOB
HCITyCKaHus"

71 OJEeKTPOMarHUTHOE IOJIE. 1
ONEeKTPOMarHUTHbHIE BOJIHBI

72 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH 1

73 Jlnana3oHbl 3JIEKTPOMAarHUTHBIX BOJIH. 1

74 Pa3BuTue B3r1s10B Ha IPUPOAY CBETA. 1

75 Pemenue 3amau no teme "CBeTOBBIE 1
ABJICHUS. DJIEKTPOMarHUTHbIE BOJIHbI"

76 KonTtponbsHast padora Ne4. "CseToBbIe 1
SABJICHHSI. DJIEKTPOMATrHUTHBIE BOJIHBI"

77 PapmoaktuBHOCTH. MOIEnMu atoMoB 1
[Tornomenue u UCIycKkaHue CBETa

78 aromamu. lIponcxoxieHne TmHenyaThIxX 1
CIIEKTPOB.

79 PaguroakTuBHBIE IPEBpAILIEHUs] aTOMHBIX 1
a1ep. 3aKOH paJIn0aKTUBHOTO pacnaja.

80 OKcrepUMEeHTaIbHbIE METOIbI 1
MCCJIEIOBAHMSI YACTHIL.

81 OtkpeITHE IPOTOHA U HeWTpoHa. CTpoeHue 1
aTOMHOTO siipa. SliepHble CUIIBI.

Heprus cBs3H. JleekT macchl.

82 C) 1

83 [enenue spep ypana. LlenHas peakiusi. 1

84 SnepHble peakuy. 3aKOHBI COXPaHEHUS 1
3aps0BOrO U MacCOBOTO UHCEN
JlaGopaTtopHnast pabota Ne 8. "MU3yuenue

85 JieNeHust aapa ypana no ¢ororpadpuu 1
TpeKkoB"

86 JlaGopatopHas pabota Ne 9. "U3zyuenue 1




TPEKOB 3aPsKEHHBIX YaCTHUIL IO TOTOBBIM
dotorpadusam"

87 SnepHblli peakTop. ATOMHAs SHEPTETHKA.

88 buonornueckoe aeiicTBrE pagraIiiy.
JlaGopaTtopnas padora Nel0. " M3mepenue

89 €CTECTBEHHOT'O paJMallMOHHOr0 (hOHA
no3umerpom”

90 TepmosiiepHbIe peakIuu.

91 Pemenne 3agau 1o Teme "KBaHTOBEIE
SIBJICHHS"

92 O6o6me'1vme o TeMe " KBaHTOBEIE
SIBJICHUS

93 KonTtponbHas padora Ne5. "KBaHTOBBIC
SIBJICHHS"

94 Pemienne paC‘le"THBIX M Ka4eCTBEHHBIX
3aja4 1o reme "B3aumMopeiictBue Ten"

95 Pemenue pacyeTHBIX U KAY€CTBEHHBIX
3a7a4 no teme "TeruioBsie mporecch”

96 HToroBast KOHTpOJIbHAs paboTa.
Pemenue pacdeTHBIX U KaY€CTBEHHBIX

97 3ama4d no teme "KIIJ[ TernoBsix
nsurareiei”

98 Pemenue pacyeTHBIX U KaY€CTBEHHBIX
3aznad no teme "KIIJI anexrpoycranoBok"

99 PaGora ¢ Texctamu 1o Te"Me "3aKOHEBI
COXPAHCHHS B MEXaHHUKE

100 Pa60th'c TexcTtaMu 1o TeMe "Kosebanus u
BOJIHEI

101 Pab6ota C"TCKCTaMI/I 1o Teme "CBETOBEIC
SIBJICHUS

102 Pabota ¢ Tekctamu 1o TeMe "KBanroBasa u




‘ sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

10




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» dusuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKimOHEepHOE 00IIIECTBO
«3natensctBO «IIpocBenienue»

» dusuka, 8 knacc/ [epeimkun .M., UBanoB A.U., AkiinoHepHoe 00I111eCTBO
«3natensctBO «IIpocBenienue»

» dusuka, 9 knacc/ [epeimkun .M., I'ytauk E.M., UBanoB A.I., [TerpoBa M.A.,
AxknnonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

» dusuka, 8 knacc/ [lepeimkun A.B., O0IEcCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AkmonepHoe obmiectBo «M3garensctBo «IIpocBemienuer

» ®usuka, 9 knacc/ Iepeimkun A.B., I'yrHuk E.M., O011ecTBO ¢ OrpaHU4eHHON
OTBETCTBEHHOCTHIO «[PODAY; AxunonepHoe oodmecto «M3narensctBo «IIpocsenienue

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

» ®usuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiinoHEpHOE 00I1IECTBO
«3narensctBo «IIpocBemienue»

» dusuka, 8 knacc/ [lepeimkun .M., BanoB A.U., AkiinoHepHoe 001IeCTBO
«3narensctBo «IIpocBemieHue»

» dusuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.I., [TerpoBa M.A.,
AximonepHoe o6miectBo «M3marensctBo «lIpocBenienue»

» ®dusuka, 8 kinacc/ [lepoimkuna A.B., O0IIeCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Akumonepnoe obectBo «M3aarensectBo «IIpocBenienne»

» ®usuka, 9 knacc/ Iepeimkun A.B., I'ytHuk E.M., O0111ecTBO ¢ OrpaHU4eHHOU
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe odmectBo «M3aarensctBo «lIpocserienuer»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

bubaroreka [{TOK https://m/edsoo.ru



