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MMOSACHUTEJBHAS 3AIIMCKA

Ilporpamma 1o ¢wusmke 6a30BOro ypoBHS Ha YpPOBHE CpeIHEro OOILNEero
obpaszoBaHus pa3paboTaHa Ha OCHOBE IOJOKEHHH M TpeOOBaHWN K pe3ybTaTaM
OCBOEHHsI OCHOBHOM 00pa3oBaTelbHON INporpammsbl, mpejcraBieHHbIX B @I'OC
COO, a rakxe ¢ ydérom (enepanbHOi pabouel MPOrpaMMbl BOCIHHMTAHHS U
KOHIETIIMK MpenojaBaHus ydeOHoro npenmera «@usuka» B 00pa3oBaTeIbHBIX
OpraHMu3aIuUsaX Poccuiickoi ®enepanuy, peau3yroLIUX OCHOBHBIE
obpa3oBaTebHbIE IPOTPAMMBEI.

Conepxanue mporpamMmsl 10 (DHU3MKE HANpaBlIeHO Ha (POPMHPOBAHWE
€CTEeCTBEHHO-HAay4YHOM KapTUHBI MHpa oOywaromuxcs 10-11 xnaccoB mnpu
o0yuennn ux (usnke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESATENBHOCTHOTO
nmoaxona. Ilporpamma mo ¢wusuke coorBerctByeT TpeGoBanmsim @I'OC COO «k
IUIAHUPYEMbBIM JIMYHOCTHBIM, IPEIMETHBIM U MeTalpeaMEeTHBIM pe3yJbTaTaM
00y4eHMs, a TaKXKe YYMTHIBAET HEOOXOIUMOCTh PEATM3ALUM MEKIIPEIMETHBIX
CBsI3e (M3MKHM C eCTeCTBEHHO-HAYYHBIMH Yy4eOHBIMH IpeAMeTaMH. B Hei
ONPENEISIOTCS OCHOBHBIE L€ U3y4eHUs (PU3MKM HA YPOBHE CPEIHEro oOLIero
00pa3oBaHus, MIAHUPYEMbIE Pe3yJIbTaThl OCBOEHMS Kypca (PU3MKHU: JTMYHOCTHBIE,
MeTalpeIMETHBIE, IIpeIMeTHbIE (Ha 6230BOM YpOBHE).

ITporpamma no ¢usuke BKIFOUAET:

e IUIAHUPYEeMbI€ Pe3yIbTaThl OCBOCHHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJI€ MIPeIMETHBIE Pe3yIbTaThl IO roj1aM O0yUEHUS;

e cozepkaHue ydeOHoro npeamera «Dusuka» 1o rogam o0ydeHus.

®usyka Kak Hayka O Hawboiee OOLIMX 3aKOHAX MPHPOJBI, BHICTYNas B
Ka4yecTBe y4eOHOro mpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIA] B CHCTEMY
3HaHUWH 00 okpyxaroieM mupe. IIIKonbHEBIN Kype GU3HKK — CHCTEMOOOPa3yFOIIHH
AJis €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEAMETOB, MOCKOJIBKY (U3U4YEeCKHe 3aKOHBI
JIe)KaT B OCHOBE IMPOLIECCOB M SBJIECHWM, HW3y4yaeMbIX XHUMHUEH, Ouosioruew,
(usnyeckod reorpadueli u actpoHoMmuedl. Icronp3oBaHME U AKTUBHOE
NpUMeHeHHe (GU3MYECKUX 3HAHWM  ONpeleNseT XapakTep M pa3BHUTHE
Pa3sHOOOpa3sHBIX TEXHONOTMH B cdepe SHEPreTUKH, TPAHCIOPTA, OCBOEHHS
KOCMOCa, TIOJyYeHHs] HOBBIX MaTepUajoB C 3aJaHHBIMU CBOWCTBAMU M JPYTHX.
N3yyenue (u3MKM BHOCHT OCHOBHON BKIaJ B (DOPMHPOBAHHME ECTECTBEHHO-
HAay4HOH KapTUHbI MHpa OOydaroIluXcs, B ()OPMUPOBAaHME YMEHHI NPUMEHSThH
Hay4YHBIA METOJ] IIO3HAHUS [TPU BBITIOTHEHUM UMM YI€OHBIX UCCIIEIOBAHHA.

B ocHoBy kypca ¢usuku musi ypoBHsS cpeaHero o6IIero o6pa3oBaHus

NOJIOXKEH pAX WAEH, KOTOpblE MOXXHO pacCMaTpUBaTh KaK TPUHIIMIIBI €ro
IIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBHM C HEW Kype SIBJISETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COAEP)KUT MaTepHal U3 BCeX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHON (DU3UKHU.

Hoesn zenepanuzayuu. B coOTBeTCTBUH ¢ HeH MaTepwan Kypca (U3UKH
00beNMHEH BOKPYr GH3MYECKHX Teopwil. BemymwM B Kypce sBISETCS
(popmupoBaHHe TpeACTaBIeHHN O CTPYKTYPHBIX YPOBHSX MAaTepHH, BEIECTBE M
noJe.

Hoes eymanumapuzayuu. EE peanusauus NpeanosaraeT HMCIONb30BaHUE
TYMaHUTApHOTIO TOTEHIMANa (PU3MYECKONW HAyKH, OCMBICIIEHHWE CBSI3U Pa3BUTHUS
usuku ¢ pasBuTHeM oOmIecCTBAa, a TaKKe C  MHPOBO33PEHUYECKHMH,
HPaBCTBEHHBIMHU ¥ 5KOJIOTMYECKUMHU ITPOOIEMaMH.

Hoess  npuxnaonoii  Hanpaenennocmu. Kypc GH3MKH —Opearnosaraer
3HAKOMCTBO C HIMPOKHUM KPYIOM TE€XHHYECKHX W TEXHOJOTHUECKUX MPUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoesn okonozuzayuu peanusyercs [OCPEIACTBOM BBEAECHHMS OJIEMEHTOB
CONEPXKAHUSA, TIOCBAIIEHHBIX OSKOJIOTMYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBl C Pa3sBUTHUEM TEXHMKH U TEXHOJOTHH, a Takke OOCYXKIEHHUS
Npo0JIeM parMOHAIBHOTO IPUPOAOIIOIG30BAHUS M 3KOJIOTHYECKOi 6e3011aCHOCTH.

Crep)XHEBBIMH 3JIeMEHTaMHM Kypca (U3MKM HA YPOBHE CpEIHEro oOILIero
00pasoBaHMs ABIMIOTCS (u3Mueckue Teopur (HOpMHEpPOBaHHE IpPEICTaBIEHHH O
CTPYKType NOCTpOeHUsI HU3NUECKON TeoprH, posiu QyHIaMEHTAIBHBIX 3aKOHOB H
OPUHIMIIOB B  COBPEMEHHBIX IIPEJACTABICHHSX O MPHPOAE, TpPaHHIAX
NPUMEHUMOCTH TEOpPHWH, Il ONUCAHHWS eCTECTBEHHO-HAYYHBIX SIBIEHHA U
IIPOLIECCOB).

CHrCTeMHO-IIeATeIbHOCTHBIN MOAX0M B Kypce (M3MKM peanm3yercs Ipexie
BCEro 3a CY€T OpraHM3aliM SKCIIEPUMEHTAIIbHON JESATENEHOCTH O0YJaroIUXCA.
Hst  Ga3oBoro ypoBHS Kypca OHM3MKH — 3TO HCIOJB30BAaHHE CHCTEMBI
(DPOHTANLHBIX KPaTKOBPEMEHHBIX JKCIIEPHMEHTOB M J1a0OpaTOpHBIX paGoT,
KOTOpbIE B Mporpamme no (pusuke oObEAMHEHBI B OOIIMM CIMCOK YYEHHYECKHX
IPaKTU4eCKUX paboT. BeineneHne B yka3aHHOM IepedyHe J1aboOpaTOpHBIX PadoT,
IPOBOAWMBIX JUIL KOHTPOJS M OLEHKH, OCYLIECTBISIETCS Y4YaCTHHUKaMHU
00pa3oBaTeNBHOTO IIpoOIECca WCXOAS M3 OCOOEHHOCTeH IUIaHHPOBAaHHS U
OCHalleHMs1 KabuHeTa (¢usuku. Ilpm >ToM obecreunBaeTcs OBJAEHUE
OOY4YarOIMMUCS YMEHHAMH TPOBOMUTH KOCBEHHEIE HM3MEpEHHs, HCCIIeJOBaHHs
3aBUCHMOCTEN (DU3MYECKMX BEJIMYMH MW IIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEeIOKEHHBIX THITOTES.

Bonbiioe BHUMaHMe yHensieTCs peIeHMI0 PAcuETHBIX M KayecTBEHHBIX
3azay. Ilpu sToM 11 pacuéTHBIX 3a7a4 MPUOPHTETOM SIBISIOTCA 331a4d C SBHO
3a[JaHHO# (U3MIECcKOil MOJENBIO, 03BOISIONINE IPUMEHATh U3yUeHHbIE 3aKOHBI 1



3aKOHOMEpPHOCTH KaK M3 OJHOIO pasjeiia Kypca, TaK U MHTEIpUpYys 3HAHUSA M3
pa3HBIX pasnaeos. [ljis KauecTBEHHBIX 3aay IPUOPUTETOM SIBJIAIOTCS 3aaHUs Ha
OOBsICHEHHE TNPOTEKAHUS (U3MYECKUX SBICHMHA M IPOLECCOB B OKPYXKAOLIeh
KH3HH, TpeOyrolmue BBIOOpa (U3UYECKOM MOMENH Ui CHUTYallud IPaKTHKO-
OPHEHTUPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TpeboBammsmu P®I'OC COO « MarepualbHO-
TEXHUYECKOMY obecreueHuro y4eOHOro mpoiecca 0a30Bblii YpOBEHb Kypca
(u3snku Ha ypoBHe cpenHero o6LIero 06pa3oBaHus T0/DKEH U3ydaThes B YCIOBUSX
NpeMETHOro KaOMHeTa (GUW3WKU WK B YCJIOBHUSAX HHTETPHPOBAHHOTO KaOWHeTa
IIPEIMETOB E€CTECTBEHHO-HAYYHOIO LMKJIa. B kabuHeTe (U3MKH HOHKHO OBITH
Heobxoaumoe J1abopaTopHoe O0GOpYNOBaHME JUIsi BBINOJHEHWS YKA3aHHBIX B
nporpaMme Mo QU3NKe yYeHHYECKUX MMPAaKTHIECKUX pabOT U JEMOHCTPAIL[HOHHOE
o0opyoBaHue.

HeMoHCcTpanmoHHOe 06OpymoBaHHE (OPMHPYETCST B COOTBETCTBHH C
IPUHIUIIOM MHMHHMMAJIBHOM JOCTaTOYHOCTH U oOecrneuyrBaeT IIOCTaHOBKY
[EPEUUCICHHBIX B IMporpaMme IO (U3UKe KIIOYEBBIX AEMOHCTpalMi i
WCCIICIOBAaHMS  HM3y4aeMbIX SIBJICHMA M  IPOLECCOB, OMIHMPUYECKUX U
(byHIaMeHTaNIbHBIX 3aKOHOB, MX TEXHWYECKHX MPHMEHEHUH.

JlaboparopHoe o6opymoBaHWe /IS YYEHHYECKUX MPAKTHYECKMX paboT
(opmupyeTcs B BHZIE TEMaTHYECKHX KOMILIEKTOB M OOECIIEUMBAETCS B pacyére
OJHOrO KOMIUIEKTa Ha [BYX OOy4alomuxcs. TeMaTHYeCKHe KOMILIEKTHI
1ab0paTOpHOTO 0OOPYIOBaHHMS JAOKHBI OBITH MOCTPOEHBI HAa KOMILIEKCHOM
MCIIOJIb30BaHUHU aHAJIIOTOBBIX W LMU(POBBIX NMPHUOOPOB, @ TaKkKe KOMIBIOTEPHBIX
U3MEPUTEIIbHBIX CUCTEM B BUZEe HUGDPOBBIX J1a0OPATOPHIA.

OcHoBHBIME LIeNSIMU H3ydeHust GU3UKK B 06IIEM 06pa30BaHUHU SBJISIOTCS:

o (GopMHpoBaHME HHTEpECa M CTPEMJIEHHS OOYYarOLIMXCS K HAy4YHOMY
U3yYeHWIO IIPUPOJbI, pa3BUTHE WX WHTEJUIEKTYaJIbHBIX U TBOPYECKHUX
CIOCOOHOCTEH;

* pPa3BHUTHE MPEACTABIECHUN O HAYYHOM METOJe O3HAHHs U (POPMUPOBAHUE
UCCIIe0BATEIECKOI0 OTHOLIEHUS K OKPYIKAOIIUM SIBJICHUSIM;

e (opmMMpOBaHHME HAy4HOrO MHPOBO33pPEHHS KaK pe3yjibTaTa H3y4eHHs
OCHOB CTPOEHHS MaTepPHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e dQopmupoBaHWe yMeHHH OOBSICHATH SBIEHHS C HCIOIH30BAHHEM
(buzyecKux 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (dopMHpOBaHHMe MpPEACTABIEHHN O pon (DU3MKK s Pa3sBUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

HocTmkenne 3Tux ueneil obecriednBaeTcsl pelleHHEM CIEAyIOIHUX 3a1a9 B

IIpoLecce U3y4eHus Kypca (PU3UKM Ha YpOBHE CpeiHero o01ero oopa3oBaHusi:



e InpuoOpeTeHue CHCTEMBI 3HAaHUK 00 o0Imnx busznIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJTIOYAST MEXaHUKY,
MOJIEKYJISIPHYIO (M3MKY, O3JIEKTPOAMHAMHKY, KBAHTOBYIO (H3HKY W
3JIEMEHTHI aCTPO(PU3UKHY;

o (dopmMupoBaHue yMEHUN TNPUMEHATh TEOPETHUUECKUE 3HAHMA JUIA
OOBsICHEHUSI (U3UYECKUX SBICHWH B IpUpPOAEe U I TPUHATUA
IIPAaKTUYECKUX PELICHUI B OBCEIHEBHON XKU3HH;

e OCBOEHHE CIIOCOOOB pEIIeHMs] pPa3IM4HbIX 337ad C SIBHO 3aJaHHOM
(bu3nuecKko MoJeNblo, 3adad, IOApa3yMEBAIOIIMX CaMOCTOSTEIBHOE
co3/aHue (PU3MUECKON MOJIENH, aIeKBaTHOM yCIIOBUSAM 3a/1a4H,

e TOHMMaHWEe (QU3NYECKUX OCHOB U IPHUHIUIIOB JEUCTBHS TEXHUYECKHUX
YCTPOMNCTB U TEXHOJOTHYECKHX MTPOLIECCOB, MX BIMSHUS HA OKPY)XAIOIIyIO
cpeny; '

e OBIIQJIEHHE METOJaMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHMA WU TMPOBEACHUS
GU3NUECKUX IKCIEPUMEHTOB, aHalM3a ¥ MHTEpIpeTaluu HHGbOpMaluy,
onpeeneHus JOCTOBEPHOCTH MOJYyYEHHOIO pe3yJibTara;

e CO3/IaHME YCIIOBHMH /Il pa3BUTUS YMEHHMH MPOEKTHO-UCCIIEN0BATENIBCKOM,
TBOPYECKOM €SI TEIIEHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypoOBEHb) Ha YPOBHE CpeIHEro OOIIero
o6pazoBanust otBoaUTCs 136 wacos: B 10 knacce — 68 yacos (2 4aca B HEJIENO), B
11 xnacce — 68 yacoB (2 yaca B HeZIeIO).

[pennaraemelii B mporpaMme M0 (u3vke IepeueHb J1abopaTOpHBIX U
NpaKTHYecKUX paboT sBIAeTcs PEeKOMEHIOBAHHBIM, Y4YHTelb JejaeT BbIOOp
NpOBE/IeHUsl J1a0OpaTOpHBIX pPabOT U OMBITOB € YYETOM HHIMBUIYaIbHbIX
oco0eHHOCTel 00yJaroLUXC .




COJEPXAHUWE OBYYEHMUS

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O NO3HAHHS

dusuka — Hayka o npupoze. HayuHble MeTOIBI MMO3HAHUS OKPYKaIOIUICTO
mupa. Ponb JKcmepuMeHTa W TEOPUM B IIpoliecce TO3HaHWA MPHUPOZBL.
DKCrepuMeHT B (hPU3HKe.

MopnenupoBanue (HU3MYECKUX SBIEHWH M IPOLECCOB. Hayunble TUIIOTE3bI.
dusndeckye 3aKOHbl M TEOpHH. | paHHIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHUMT COOTBETCTBUS.

Ponbs 1 MecTo Gu3ukd B (HOPMHUPOBAHHU COBPEMEHHON HayYHOH KapTHHBI
MUDPAa, B IIPAKTUYECKOH JeSTeNbHOCTH JIIOEH.

Lemoncmpayuu

AHanoroBele ¥ IMQPPOBbIE H3MEPUTENbHBIE NPUOOPBI, KOMITBIOTEPHBIC
TATYHKH.

Paspgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe IBKeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro ABMIKCHHA.
Cucrema orcuéra. Tpaekropus.

IlepeMenieHre, CKOPOCTh (CpelHss CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MATEPUATBHOW TOYKH, HX IPOEKIMH Ha OCH CHCTEMBI KOOPAHMHAT.
CroxeHue epeMeIIEeHUi U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE ¥ PABHOYCKOPEHHOE MPAMOJMHEHHOE IBHXEHHUE. ['papuku
3aBHCUMOCTH KOODJHMHAT, CKODOCTH, YCKOpEHHs, IyTH | TEepeMEIICHUA
MaTepuaTbHON TOYKU OT BPEMEHHU.

CBoboaHoe najgenue. Y CKopeHre CBOOOHOIO MaieHHs.

KpuBonuHeiiHOe  JBWKeHWe. J[BW)KEHME MaTepualbHOM — TOYKH  TIO
OKPYKHOCTH € TIOCTOSIHHO#M I10 MOJIY/IO CKOPOCTBIO. YTJIOBasi CKOPOCTB, JMHEeWHas
ckopocTk. [Tepuon u yactoTta obpaienus. LleHTpOCTpeMUTENBHOE yCKOPEHHE.

TexHuyeckre YyCTpOMCTBA W TPAKTUYECKOe TNPUMEHCHME: CIUAOMETD,
IBUKEHUE CHAPSIOB, LIETTHBIE ¥ PEMEHHBIE NTepeayiH.

Jlemoncmpayuu

Mozens cucTeMsl OTCUETa, WLTIOCTPALM KMHEMATUYECKUX XapaKTCpUCTHUK
JBUKEHUS.

[IpeoGpa3zoBaHKe TBUKEHUN C UCTIONB30BAHUEM ITPOCTHIX MEXAaHU3MOB.

ITazeHue Tea B BO3AYXE U B pa3pekeHHOM MPOCTPAHCTBE.

HabmroneHve IOBMXKEHMsS Tella, OpOILIEHHOro IO YIVIOM K TOPU3OHTY H
TOPU30HTAJIBHO.




M3mepenne yckopeHust CBOOOJHOTO MaieHUs.

Hanpasnenue ckopocTy npu ABMKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomol

V3yveHne HEPaBHOMEPHOIO JBHKEHHS C LIENBIO ONPEeIeTIeHUs] MTHOBEHHOM
CKOpOCTH.

UccnenoBaHue COOTHOLIEHUS MEXAYy IyTSIMH, NPOWIEHHBIMU TEJIOM 3a
nocnefoBaTeNnbHble paBHbIE IPOMEXYTKM BpPEMEHH IIPH PaBHOYCKOPEHHOM
IBVKEHUHU C Ha4albHOM CKOPOCTBIO, PABHOM HYIIIO.

W3yyeHue NBMKEHHUS IAapHKa B BA3KOU KUIAKOCTH.

N3ydenue NBMKEHUS Telia, OpOLIEHHOIO TOPU30HTAILHO.

Tema 2. Junamuka

[punimn  otHOocuTenbHOCTH [ ammmes. IlepBeiii  3akoH  HptoToHa.
WuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosuiuu cui. Bropoi 3akon HeroToHa
IUIs MaTepuaibHoN Touku. TpeTuii 3akoH HeroTOHA [ MaTepUalibHBIX TOYEK.

3akoH BcemupHOro taroteHus. Cuma Tskectu. Ilepas KkocMmuvecKas
CKOPOCTb.

Cuna ynpyrocrtu. 3akoH 'yka. Bec Tena.

Tpenue. Buzsl Tpenus (mokos, CKOMbKeHUs, kauenus). Cuia TpeHus. Cyxoe
tpenue. Cuna TpeHUs CKOJIbKEHHUs W cuia TpeHus nokosi. Koadduiment tpeHus.
Cuna conpoTHUBIEHHUS NIPH IBHKEHUU Tela B KUIKOCTH WK rase.

[TocTymarensHOe U BpamareibHOe IBIKEHHE a0CONMIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpamleHus. [lnedo Cuibl. Y CIOBHS
paBHOBecHsI TBEPAOTO Tena.

TexHUUYECKHE YCTPOHCTBA W TMPAKTUUECKOE NPUMEHEHHE: TOAIIUITHUKH,
JBHJKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SBnenue nHepIUH.

CpaBHeHUe Macc B3aUMO/IEHCTBYIOIIUX TEIL.

Bropoii 3akon HeroToHa.

HN3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTB CUJIBI YIIPYTOCTH OT Ae(OpMalHH.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM IOABEME U Ma/ICHUN.

CpaBHeHMe CHJI TPEHUS TIOKOSI, KAUYEHHSI U CKOJIbKEHHSI.

VYcnoBust paBHOBecHs TBEPAOTO Tesna. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

V3yueHue qBWKEHUS OpycKa 0 HaKJIOHHOM IMIOCKOCTH.



HWccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOLIMX B IPYXKHHE H
PE3UHOBOM 00pa3slie, OT uX JAe(hopMalu.

Hccnenoanue ycinoBWi paBHOBeCcHs TBEPAOrO Tella, HUMEIOIIETO OCh
BpAIICHHUS.

Tema 3. 3akonsl coxpaneHusn ¢ MexaHuke

WMMmynee maTtepuanbHOW TOYKHM (Tesa), CHUCTEMBl MaTepHalbHBIX TOYEK.

MMnynec cuibl M1 M3MEHEHHME HMITyJIbca Tela. 3aKOH COXpaHEHHUs HMITyJbca.
PeakTHBHOE IBHKEHHUE.

Pa6ora cuibl. MOLTHOCTH CHITBI.

Kunernueckasi sHeprusi marepuanbHO TOukH. Teopema 00 H3MEHEHHWH
KMHETUYECKOU IHEPIHUHU.

ITorenunansHas 9HEprusl. [loTeHuuanbHas SHEeprus yIpyro
neOpMUpPOBAaHHOM  TpyXHUHBL. [loTeHUManbHAas dSHeprus Teja  BOJIW3H
IIOBEPXHOCTH 3€MIIU.

[ToreHumansHble W HemoTeHuuadbHbie  cuibl.  CBsS3b  paboThI
HETIOTEHLMAaIbHBIX CHJ C W3MEHEHUEM MEXaHWYeCKOHM DSHEPrHH CHUCTEMbI TEll.
3aKOH COXpaHEHHs MEXaHUYEeCKOU SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuveckre ycTpOWCTBA M TPaKTUYECKOE IMPUMEHEHHe: BOJOMET, KOIED,
NPY>XUHHBIA ITUCTOJET, ABUKEHHUE PaKeT.

Lemoncmpayuu

3aKOH COXpaHEeHHs UMITyJIbCa.

PeakTuBHOE nBMXKEHUE.

ITepexon MOTeHUUATBHOM SHEPTHHU B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomal

M3yuenue abCONMIOTHO HEYNpPyroro yjaapa ¢ IOMOIIBIO JABYX OAMHAKOBBIX
HUTSHBIX MasTHUKOB.

Wccnenosanue CBsS3u pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHUYECKOW dHEepPruu
TeJla Ha IpPUMepe PacTsHKEHHUS] pe3MHOBOrO JKIyTa.

Paspen 3. MonekynsipHasi pu3HKa H TepMOIHHAMHKA
Tema 1. OcHo6bl MONIEKYNAPHO-KUHEMUYECKOH MEOPUU
OCHOBHBIE TIOJIOXXEHUSI MOJIEKYJISPHO-KUHETUYECKON TEOPHH U MX OIBITHOE
obocHoBanue. bpoyHoBckoe mapwkenue. duddysus. Xapakrep IBHKCHHUS H
B3aUMOJIEICTBUS 4YacTUl] BellecTsa. MoJeild CTPOEHHs TIa30oB, XUIAKOCTEH U
TBEPBIX TeJI U 0OBICHEHHE CBONCTB BEIECTBA Ha OCHOBE 3THX Mozened. Macca u
pasmepsl Monekyil. KomudectBo Bemectsa. [locTosiHHas ABorazipo.

TennoBoe paBHoBecue. Temmnepatypa u e€ usMmepenue. lllkana TemnepaTyp
Llenbcus.




Mopens  wupeansHoro rasa. OCHOBHOE YpaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOM TEOpHM HJealbHOro rasa. AOCONIOTHas TeMIlepaTypa Kak mepa
CpefiHEM KWHETHYECKOW SHEprud TeIUIoBOro aBwxeHwWs dactul rasa. Illkama
temnepatyp Kenbsuna. ['a3oBbie 3akoHbl. YpaBHeHue MeHneneesa—Kianeipona.
3akoH [lanbrona. M3ompoiieccsl B HeaNbHOM ra3e C MOCTOSHHBIM KOJIHYE€CTBOM
BeulecTBa. ['paduueckoe mpeacTaBieHHEe H3OMPOLECCOB: HM30TEpMa, H30XO0Pa,
uzobapa.

TexHuyeckue ycCTpoicTBAa U MpaKTHUECKOE IPUMEHEHHE: TEpPMOMETD,
OapomeTp.

Lemoncmpayuu

OmnbITHI, JOKa3bIBAIONME IMCKPETHOE CTPOEHHE BellecTBa, (oTorpapuu
MOJIEKYJ1 OpraHUYECKUX COCIUHEHHH.

OneiTel o Juddy3un KUIKOCTEH U ra30B.

Mopenbs O6poyHOBCKOTO IBUIKEHHMS.

Mogens oneita lllTepHa.

OnsbITH, JOKa3bIBAIOIIIUE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMO/IENCTBHUS.

Moenb, WILTFOCTPUPYIOIIas IPUPOAY AaBIEHMS ra3a Ha CTeHKH COCyza.

OnbIThl, WUTIOCTPUPYIOIIKME YpaBHEHHWE COCTOSHHS —HJIeallbHOro  rasa,
U30MPOLIECCHI.

Vuenuueckuil sxcnepumenm, nabopamophvie pabomul

Onpenenenrie Macchl BO3/AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE U3MEpeHUN
00bEéMa KOMHATEI, IaBJIeHUs U TEMIIepaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCHMOCTH MEX/Ty TapaMeTpaMH COCTOSIHUS pa3spexXeHHOro
rasa.

Tema 2. OcHnoebt mepmoouHamuKu

TepMomuHAMUYECKas CHCTeMa. BHYTpeHHsisl S9HEprusi TePMOJHHAMUYECKOH
CHCTEMBI U CrIoco0kl e u3MeHenus. KonuuectBo TemioTsl U pabora. BHyTpeHHS
SHEPrusi  OJHOATOMHONO  WJealbHOro  rasa. Buasl  Terionepenadu:
TETUIONPOBOAHOCTh, KOHBEKIIHS, H3IydeHHe. Y IellbHasi TEIUIOEMKOCTh BELIECTBA.
KonuyecTBo TennoTsl nIpu Teronepenaye.

[Tousitve o0 amwabatHOM mpouecce. llepBbli 3aKOH TEPMOJWHAMHUKH.
[IpyMeHeHHe TIepBOrO 3aKOHA TEPMOJIMHAMEKH K H3omporeccaM. I'papuyeckas
UHTEepHpeTanus padboThl rasa.

Bropoii 3akoH TepMmonuHamMuky. HeoOpaTUMOCTh MPOLIECCOB B IPUPOJIE.

TeroBble  MammHbl.  [IpuHOWMIBL  AeWCTBHS — TEIUIOBBIX — MallWH.
[IpeoGpa3oBanusi 3HEPTUM B TEIUIOBBIX MaiiuHaX. Kosh@uIHEeHT IO0Ne3HOro
nefictBust TeruoBod Mamwmbel. [{uknm KapHo m ero Ko3(@@UIMEHT MOJIE3HOTO
NEeHCTBUSL. DKOIoruueckue npobdieMsl TEILIOOHEPT € THKH.




TexHuueckre yCTpoWcTBa U MPAKTHUECKOE MPUMEHEHHWe: JIBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOY XOIOAUIBHUK, KOHIUIAOHED.

Jlemoncmpayuu

V3MeHeHHe BHYTpeHHEH SHeprud Tejida MpPH COBEPIIEHHH pabOThI: BBUIET
Ipo6KKM U3 GYTBUIKH TIOJ HeHCTBHEM CHKATOrO BO3[yXa, HarpeaHue SQupa B
NaTyHHOM TpyOKe MyTéM TpeHHs (BHUICOIEMOHCTPALIMS).

3MeHeHye BHYTpeHHeH SHeprud (TeMIeparyphl) Tejla py Teruionepeaade.

OneiT 1o aguabaTHOMy pACHIMPEHHIO BO3AyXa (ONBIT C BO3AYIIHBIM
OTHHUBOM).

Moyienu napoBo¥i TypOUHBI, JBUraTells BHyTPEHHETO CrOPaHusi, pEaKTHBHOTO
ABUTaTesl.
Vuenuueckuii sxcnepumenm, rabopamopruie pabomul
H3mepenue yaenbHON TeII0OEMKOCTH.
| Tema 3. Azpezammuvie cocmoanus éewjecmea. Pazoevle nepexoosl

[TapooOpa3zoBanue U KoHAeHcanus. VicrapeHwe U KHUIIEHHUE. AOcomroTHas U
OTHOCHTENbHAS BIAXHOCTh BO3[AyXa. HachllleHHbIA Map. Y[IenbHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KATIEHUs OT JaB/ICHU.

Trépnoe Teno. Kpucrannuueckue u amopdHbie Teqa. AHU30TPOIUS CBOHCTB
kpuctamioB. JKuakue kpucrtamisl. CoBpeMeHHble MaTepuaiibl. IlnapneHue u
KpuCTaIu3aus. Y aenpHas Teruiora miasieHus. CyOnumarusi.

YpaBHEHUE TEIJI0BOro OanaHca.

Texuuueckre yCTPOMCTBA W NPAKTHYECKOE NPUMEHEHHE: TUrpoMeTp H
TICUXPOMETD, KaJOPUMETp, TEXHOJOTUHU MOIy4eHHs: COBPEMEHHBIX MaTepuallos, B
TOM YHCJIe HAHOMATEePUAJIOB, U HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HaCBILLEHHBIX NIAPOB.

Kunenue npu NoHWKEHHOM JaBJIEHUH.

CniocoOblI u3MepeHusl BIaXXHOCTH.

Habmonenre HarpeBaHus Y TUIABIEHUS KPUCTAJIMYECKOTO BEIIECTBA.

JleMOHCTpalusi KpUCTaIIOB.

Vuenuueckuii sxcnepumenm, rabopamopHeie pabomal

N3smepeHre OTHOCUTENBHOH BIaXHOCTH BO3/yXa.

Pasnea 4. DiekrpoauHaMHKa
Tema 1. dnekmpocmamuKa
DnekTpu3alus Tejl. JJIEKTPUUYECKUN 3apsi. Jlsa BHOa DIEKTPUYECKUX
3apsnoB. IIpOBOHMKYM, IMANEKTPHKH W TOJYIPOBOJAHMKM. 3aKOH COXpaHEeHHS
3IEKTPUYECKOro 3apsa/a.
BsaumopeiicTsue 3apsaos. 3akoH Kynona. TodeuHbIH SMEKTPUICCKUHN 3apsA.
Dnextpudeckoe mone. HampskEHHOCTH —dneKTpuyeckoro mouns. ITpuHIm




CYIIEPIIO3UIIUN JJIeKTpUUecKUX Toned. JInHuM HanpsHKEHHOCTH SIEKTPHIECKOro
TOJISL.

Pa6ota cunm anekTpocratMdeckoro  mois. IloTenuwman.  PasHOCTSb
NOTEHIHAIOB. IIPOBOMHUKMA H JAUIIEKTPHUKH B IJIEKTPOCTATUICCKOM  IIOJIE.
JyanexkTpudeckasi MPOHUIAEMOCTb.

DnekrpoéMkocTb. KoHnencarop. DneKTpoEMKOCTh ILIOCKOro KOHACHCATOPA.
DHeprus 3apsHKEHHOT0 KOHEHCATOPa.

TexHuueckue ycTpoicTBa M IIPAKTUYECKOE MPUMEHEHHE: 3JICKTPOCKOI,
SIIEKTPOMETpP, 3JIeKTpOCTaTHYecKas 3allliTa, 3a3eMIJICHHE 3]1EKTPONIPUOOPOB,
KOH/IEHCATOP, KOMUPOBAJIbHbIH anmnapar, CTpyWHbINA IPUHTED.

Lemoncmpayuu

Y CTpOMCTBO ¥ IPUHLIUN IEHCTBHS JIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DnexTpudeckoe MoJie 3apsKEHHbBIX Tell.

IIpoBOAHHKHM B 3JIEKTPOCTATHUECKOM TIOJIE.

DneKkTpocTaTudeckast 3aluTa.

JIU3JIeKTPUKH B JIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOrO KOHIAeHcaTopa OT IIIoMmann
TIIaCTUH, PACCTOSHUS MEXKILY HUMHU U IU3IEKTPUIECKOH IPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOro0 KOHIAEH caTopa.

Vuenuueckuii skcnepumenm, 1a6opamoprule pabomot

H3mepeHue 3eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. ITocmosnnblii 2nekmpudeckuii mox. ToKu 6 pasiu4HbLx cpeoax

DNeKTpUYECKUH TOK. YCIIOBHMS CYyLIECTBOBaHHUsS JICKTPUYECKOro TOKa.
Wcrtounuku Toka. Cuna Toka. I1ocToOSHHEBIN TOK.

Hanpsbxenue. 3akon Oma i y9acTKa LHerH.

DNEKTPUUECKOE COIPOTUBIICHHE. YIEIbHOE CONPOTUBICHHE BEIICCTBA.
[TocnenoBaTensHOE, MapajljiebHOe, CMEIAHHOE COETUHEHUE IIPOBOIHIKOB.

PaGora oieKTpudeckoro Toka. 3akoH JUkoyns—Jlexma. MoIIHOCTE
2JIEKTPHUYECKOTO TOKA.

DNeKTPOABHXKYIIAs CHIa U BHYTPEHHEE CONPOTUBICHUE HCTOYHMKA TOKA.
Baxon OMa 11715t TIOTHOM (3aMKHYTOM) s1eKTprdeckoi enu. KopoTkoe 3aMbIkaHHe.

DNeKTpOHHAas! MMPOBOIUMOCTH TBEPBIX METAJIJIOB. 3aBUCHMOCTh
CONPOTHUBIIEHHS] METAILIOB OT TeMrepatypsl. CBEpXTIpOBOUMOCTb.

DneKTpUUecKuii TOK B BakyyMe. CBOMCTBA 37IeKTPOHHBIX ITyIKOB.

[NonynpoBOAHUKH. CoOcTBeHHas 151 pUMecHas IIPOBOIUMOCTD
1oty npoBoaHUKOB. CBolicTBa p—n-nepexona. [1omynpoBoIHUKOBBIE IPUOOPBI.

DNeKTpUYeCKWii TOK B  pacTBopax M paciulaBaX — SJIEKTPOIHUTOB.
DJEKTPOIUTHYECKAS AUCCOLUALMS. DIEKTPOIIHU3.




OneKkTpudeckuid TOK B razax. CaMOCTOSATENbHBIH M HECaMOCTOATEIbHBIM
paspsaa. Monuus. [na3zma.

TexHuveckue ycTpolicTBa W TIPaKTHYECKOE IPUMEHEHHE: aMIIEpMETp,
BOJIBTMETP, pEeocTaT, WCTOYHUKH TOKA, OSJIEKTpOHArpeBaTelbHbIE IPHUOOPEI,
3JIEKTPOOCBETUTENBHbIE TPUOOPHI, TEPMOMETP CONPOTHBIIEHHUS, BAKyYMHBIH AHO,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, TTOTYIIPOBOJHHUKOBBIN IO, Fa/IbBAHUKA.

Llemoncmpayuu

M3mepeHue cuiibl TOKa U HaIPSDKEHUSI.

3aBUCHUMOCTh COINPOTUBIEHHUS LMIUHAPHYECKHX MPOBOJHUKOB OT JJIMHBI,
TUIOIIAH TOMEePEeYHOro CeYeHUs U MaTepuara.

CmMmenaHHOe coeTUHEHHE TIPOBOHHUKOB.

IIpsimoe wu3MepeHue sieKTpoABKYyILed cunbl. KopoTkoe 3amMbiKaHHE
rajlbBaHMYECKOro 3JIEMEHTA U OlLIEHKa BHYTPEHHEr0 COIPOTUBIIECHHS.

3aBUCUMOCTH COTIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOIATOB.

VckpoBoii pa3psii 1 IPOBOAMMOCTE BO3/yXa.

OnHOCTOPOHHSSA NPOBOAUMOCTE IUOAA.

Yuenuueckuii skcnepumernm, nabopamophele pabomuoi

M3y4enue cMelIaHHOTO COeIMHEHUS] PE3UCTOPOB.

Wsmepenue 31eKTpOABMKYLIEH CHIIbI MCTOYHUKA TOKA UM €ro BHYTPEHHETO
CONPOTHUBIICHHSI.

Hab6nronenue snekrponusa.

Me:xnpeaMeTHbIE CBSI3H

Nsyuenue kypca ¢gusuku 6azoBoro ypoBHsi B 10 kiiacce oCyIecTBIsAETCS C
Y4ETOM COLEPXKATENBHBIX MEXNpPeIMeTHBIX CBfi3ed C KypcaMd MaTeMaTHKH,
OMOJIOTUH, XUMHH, Teorpad iyl U TEXHOIOTHH.

Mesicnpeomemnvie nonamus, CBSI3aHHbIE C W3YyYEHHWEM METONOB HAay4HOTO
TIO3HAHUS: SIBIICHWE, Hay4HBIA ()akT, rumoresa, (Gu3uyYecKas BeIUYMHA, 3aKOH,
TEOpHsl, HaOJIOIeHre, IKCTIEPUMEHT, MOIeTUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CHCTEMbI YypaBHEHHH, JMHeHHas GQyHKUUS,
napabomna, runepbona, ux rpaguUKd U CBONCTBA, TPUTOHOMETPHYECKHE (QYHKIHMH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPUIECKOE TOXIECTBO,
BEKTOPBI ¥ MX MPOEKIUU HAa OCH KOOPAUHAT, CII0)KEHHE BEKTOPOB.

Buonozus: MexaHW4YecKoe IBMIKEHME B JKUBOM NpUpope, Tud@ys3us, ocMoc,
TEIUIOOOMEH KUBBIX OPraHW3MOB (BHIbI TEIUIONEPEAUH, TEINIOBOE PaBHOBECHE),
3JIEKTPUYECKUE SBJIIEHUA B )KUBOM MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIeCTBA, CTPOSHHE aTOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeN, XUIKOCTEH U




ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAIUIOB, 3JIEKTPOJIMTUYECKAas AUCCOLMALIMS,
rajibBaHHKa.

I'eoepagpus; B1axxHOCTH BO3/yXa, BETPEI, 6apoMeTp, TepMOMETP.

Texnonozua: npeoOpa3oBaHHe IBHKEHWI C KCIIOJNIB30BAaHHMEM MEXaHU3MOB,
Y4€T TpEeHUS B TEXHUKE, MOIUIMIHUKH, HCIONH30BAHUE 3aKOHA COXPaHEHHUS
UMIIyJIbCa B TEXHUKe (pakeTa, BOJOMET WM JApYyrue), ABUrarellb BHYTPEHHETO
CropanMs, naponasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOIOTUH
MOJIy4€HHUsT COBPEMEHHBIX MaTepUaloB, B TOM 4YHCJIE HAaHOMATECPHANIOB, H
HAHOTEXHOJIOTHH, DIIEKTPOCTATHYECKAs 3aIlATa, 3a3eMJIEHHE JIIeKTPONpUOOpOB,
KCEpOKC, CTpYHHBIA IIPUHTED, 3JIEKTpOHArpeBaTeIbHEIe npuOopBkL,
31IEKTPOOCBETUTEIIbHBIE TPUOOPHI, raJIbBAHKKA.

11 KJIACC

Pasnen 4. DnekrpoauHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMAZHUMHAA UHOYKUUA

IlocTosiHHBIE ~ MarHuThl. B3auMmonelcTBME  IOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bektop MarHuTHON uWHAYKIWH. [IpuHIMI Cyneprno3suIuu
MarHMTHBIX Nojed. JIuHuM MarHuTHOW MHIyKiwu. KapTHHa NMHWA MarHUTHOX
HMHIYKIUH 110151 IOCTOSTHHBIX MarHUTOB.

MaruutHoe mone mnpoBonHMKA C TOKOM. KapTuHa JMHHMHA WHIYKUIWH
MarHMTHOIO IIOJISL JJIMHHOTO TIPSMOTO TMPOBOJHUKA M 3aMKHYTOI'O KOJBIEBOTO
NPOBOJHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTesa. B3aumoaeicTeue MpoBOIHUKOB C
TOKOM.

Cuna Amnepa, € MOIyJIb ¥ HalpaBJIEHHE.

Cuna JlopeHia, e€ MoayTs M HampaBieHue. /[BukeHne 3apsKeHHON YaCTHLIBI
B OJHOPOJHOM MarHUTHOM rnoJie. Pabora cumnsl Jlopenua.

SIBneHUEe SIEKTPOMArHUTHOM MHAYKUMH. I[IOTOK BEKTOpa MAarHUTHOW
UHIYKIHMU. OIEKTPOIBIIKYIas CHJIa HWHAYKIHWHA. 3aKOH 3JeKTPOMarHUTHOM
uHnykuuu @apajes.

BuxpeBoe asnekTpuueckoe Ioje. DIEKTPOJABWKYINAs CHIa MHIYKIWH B
MIPOBOJHMKE, ABUKYIIEMCS IMOCTYNATEIEHO B OTHOPOJHOM MarHMTHOM IIOJI€.

ITpaBuno Jlenna.

MHaykTUBHOCTE. SIBIeHHME CaMOMHAYKIMH. OJNEeKTPOJABMKYyIlas  Cujia
CaMOMHIYKITUH.

DHeprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEeKTPOMAarHUTHOE TIOJIE.

TexHuueckue ycTpo¥cTBA U TMpakTHYeCKOe IIPUMEHEHHE. IIOCTOSHHBIC
MarHMThl, 3JICKTPOMArHUTHI, OJJIEKTPOABUTATENb, YCKOPUTEIH DSJIEMEHTAPHBIX
YaCTULl, UHAYKIIMOHHAS TeYb.



Lemoncmpayuu

OmneiT Dpcrena.

OTkI0HEHHE 3/IeKTPOHHOTO Iy9Ka MarHUTHBIM ITOJIEM.

JIMHUY MHITYKIIUH MarHUTHOTO I10JIS.

B3auMozelcTBIe ABYyX POBOJHUKOB C TOKOM.

Cuna Amrnepa.

JleiicTBue cuisl JlopeHa Ha HOHEI 3IIEKTPOJIATA.

SIBjieHNe 3NEeKTPOMAarHUTHOM HHIYKIHH.

IIpaBusno Jlenma.

3aBUCHMOCTh 3JIEKTPOABIKYIIEH CHIIbI MHIYKIMH OT CKOPOCTH M3MEHEHHS
MAardHUTHOTO MOTOKA.

sIBNeHME caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, arabopamopmuie pabomuot

W3ydeHre MarHUTHOTO TOJISt KATYIIKH C TOKOM.

Hccnenosanne nefCTBHS IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

Hccnenosanue sBIEHNUS SIEKTPOMArHUTHON HHIYKIHH.

Paznen 5. Kote6anus H BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummble Koebanus

KonebarensHass  cucrema. CBoOOmHBIE  MeXaHWYeCKHe  KOJIeOaHWUS.
['apmonnyeckue konebanus. Ilepumon, uacroTa, aMIuTysia U ¢asza KojieOaHUM.
IlpyXvuHHBIH MasTHUK. MaremMaTHuecKuii MasSTHHK. YpaBHEHHE I'apMOHUYECKUX
kosiebanuii. [lpeBpanienre sHepruy pyu rapMOHUYECKUX KONeOaHHUIX.

KoneGarensnpiii  koHTYp. CBOGOIHBIE 3IEKTPOMATHUTHBIE KOJEOAHHWsS B
MIeaIbHOM KOJIe€0aTeNbHOM KOHTYpe. AHAJOTUS MeXAy MEXaHUYECKHUMHU U
SJIEKTPOMAarHUTHBIMU KonebanusiMu. @opmyna Tomcona. 3akOH COXpaHEHHS
SHEPIUU B UJICATIbHOM KOJIe0aTeIbHOM KOHTYpE.

IlpesncTaBnenue o 3aryxaromux KoneGaHusx. BeIHYX/IeHHbIe MEXaHUUECKHIEe
Konebanus. PesoHanc. BeHy K /IeHHbIE 37IEKTPOMArHUTHEIE KONEOaHMSI.

ITepemennbiit  ToK. CHHYCOMIANBHBIN MEpeMEHHBIM TOK. MOIIHOCTE
NEPEMEHHOIO TOKa. AMIUIATYJHOE M [CHCTBYIOIEe 3HAYEHWE CUJIBI TOKa U
HanpsDKEHUS.

Tpanchopmarop. ITpoussoncTso, nepegada u notTpebIeHHE NEKTPUUECKOM
BHEPruu. DKOJIOTMYECKHe PUCKU NPH IPOM3BOACTBE 3NeKTposHepruu. Kyabrypa
UCIIONIb30BAHHUS 3JIEKTPOIHEPTUH B ITOBCEAHEBHOM KHU3HHU.

TexHuyeckue ycTpolicTBa M INPaKTHYECKOE NPUMEHEHHME: 3JIEKTPUYECKUM
3BOHOK, '€HEpaTOop MEPEMEHHOIO TOKa, JIMHUY JIeKTpoIepeaay.

Lemoncmpayuu

Hccnenosanue mapameTpoB KoseGarenbHON CHCTeMBI (IIPYKHWHHBIA MK
MaTeMaTUYEeCKUHA MasiTHUK).



Habmronenue 3atyxaromux KoineGaHHid.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUIA.

Habntonenue pesonasnca.

CBobOoaHbIE 37IeKTPOMAarHUTHbBIE KOJeOaHHUS.

OcuunnorpaMmsl (3aBUCHMOCTH CHITBI TOKA M HANPSHKEHHSI OT BPEMEHH) I
3JIEKTPOMAarHUTHBIX KOJIeOaHMI.

PesoHanc mnpu mocienoBaTeNbHOM COGIMHEHUU pPE3UCTOpa, KaTyLIKH
WH/YKTUBHOCTY ¥ KOHJICHCATOPA.

Mozens TMHUYU 3NEeKTpoTepeaayn.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

HccnenoBanue 3aBUCHMOCTH NepHOAa MallbIX KojieOGaHHM rpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Irpy3a.

HccnenoBanve nepeMeHHOro TOKa B LeNd M3  IIOCIEI0BaTEIbHO
COEeIMHEHHBIX KOHACHCATOPa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHUmHble 60/IHbI

Mexanudeckue BOJHBI, ycinoBusi pacrpoctpaneHus. Ilepuon. CxopocTs
pacnpocTpaHeHHss W JiuHa BOJHBEL [lomepeuyHble W TPOLOJIBHBIE  BOJIHEL.
Hnrepdepenuus u 1udpakiiys MEXaHHIECKHX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

‘DNIeKTPOMAarHUTHBIE BOJIHBL. YCIIOBHS M3Iy4eHUs 3J€KTPOMArHUTHBIX BOJIH.
BsanmMHas opuenrtanus Bexkropos E, B, V B anekrpomarauTHo# BosiHe. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH: OTpakKeHHeE, MpesOMIICHHe, MOsIpU3anus, AudpaKius,
uHTepdepeHnusi. CKOpocTh JIeKTPOMArHUTHBIX BOJIH.

[ITxana 3nMeKTpOMarHUTHBIX BOJH. [IpriMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

I IppHIMNEL paguocBsa3u u TeneBuaeHus. Paquonokarms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpPeJIbL.

Texnauueckue ycTpoicTBa W NpaKTUYECKOE IPUMEHEHUE: My3bIKaJbHbIE
UHCTPYMEHTBI, YJIbTPa3ByKOBasi NWAarHOCTHKAa B TEXHUKE U MEIMLHMHE, pazap,
pagyuonpuEMHHUK, TeJIEBU30D, aHTeHHa, TenedoH, CBY-neds.

Lemoncmpayuu

Obpa3oBaHue U pacpocTpaHeHHE MONEPEYHBIX U MTPOIOIBHBIX BOJIH.

Kone6monieecst Teno kak HCTOYHKK 3BYKA.

Habmronenue oTpakeHust U MperoMIIEHHS MEXaHHYECKUX BOJIH.

Habmonenue unteppeperuny u 1udpakiiud MeXaHHIeCKUX BOJH.

3BYKOBO# pe30HAHC.

Habnronenue cBsizu IPOMKOCTH 3ByKa W BBICOTBI TOHA C aMIUIATYIOHM U
4acTOTOH KOJIcOaHUH.



HccnenoBanie  CBOMCTB — 3ME€KTPOMArHWTHBIX —~ BOJH:  OTpakKeHHe,
npeioMIIeHUe, TOJIsApHU3aLis, Tudpakius, HHTephepeHIIHS.

Tema 3. Onmuka

['eomerpuyeckass ontuka. [IpsMonuHelHOe pacnpocTpaHeHHe CBeTa B
oaHopoHou cpene. JIyu cBera. ToueyHbI HCTOYHHUK CBETA.

Orpaxcenue cBera. 3akoHbl oTpaxkeHus ceta. [loctpoeHue uzobpaxeHui B
IJIOCKOM 3epKale.

IIpenomienne cBera. 3aKOHEI IIpeTOMIIEHHS CBeTa. AGCOMIOTHBIN ITOKa3aTeNb
npenomnenus. ITonHoe BHyTpenHee oTpaxkenue. IlpenenbHBIA Yron IOJIHOIO
BHYTPEHHEr0 OTPaXKEHUSI.

Hucnepcus ceera. CrioxHbli cocTas Gesoro csera. LIger.

Cobuparomme u pacceuBaromwie JuH3bL. ToHKas JuH3a. @DOKycHOe
paccrosHMe W ONTHYEeCKas CHJa TOHKOW NuH3bL [locTpoeHHe H300paKeHHU B
COOMparOLIMX M pacCerBaOIMX JMH3ax. PopMysia TOHKON JIMH3BL YBeIHYeHHUE,
JlaBaeMOe JIMH30M.

[Ipeens! NpUMEHUMOCTH r€OMETPHUIECKON OTITHKH.

BonHoBas ontuka. WHTepdepenuus csera. KorepeHTHbIE HCTOYHUKU.
YcnoBus HaOmIONEHHWsT MaKCHMyMOB M MHHHMYMOB B HHTep(EpeHIHMOHHON
KapTHHE OT ABYX CUH(a3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakius cBera. JludpakiuonHas peumérka. YcioBHe HaOIIOASHUS
IIaBHBIX MaKCUMyMOB IIpd [aJeHUM MOHOXpPOMAaTHYECKOr0 CBeTa Ha
IHGPaKIHOHHYIO PEIIETKY.

ITonspuszanus ceera.

Texuuueckue ycTpoiicTBa W NpaKTAYECKOE NPMMEHEHHE: OYKH, JIyIIa,
¢doToanmapar, NPOEKIHOHHBIN aImmapaT, MHUKPOCKOII, TEeJIECKON, BOJOKOHHAs
OITHKA, TUPPAKIIHOHHAS PENIETKA, TOJISPOH/I.

Hemoncmpayuu

IIpsiMonuHeiitHOe pacnpocTpaHeHHe, OTpaKEHHWE U IPENOMIEHHE CBETa.
Onrtrueckue puGoOpEL.

ITonnoe BHyTpeHHEe oTpaxkeH#e. Moiellb CBETOBO/IA.

HccnenoBanue cBOMCTB U300pakeHHH B JIMH3AX.

Monenu MUKpOCKOIa, TEIECKOIA.

Hab6monenune unrepdepennuu ceera.

Habmonenue nudpaxumu csera.

Habmronenue nucnepcuu caera.

[TonyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

ITony4enue criexTpa ¢ MOMOIIBIO AH(PPAKIIUOHHON PEIIETKH.

HaGmonenune nonspusamyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomut



M3mepenue nokasarens MpeloMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB H300pakeHUN B JTMH3aX.
Habmonenue aucnepcuu cBeTa.

Pasnen 6. OcHOBBI cienHa/IbHONH TEOPHH OTHOCHTEJILHOCTH
['paHuilbl ~ NPUMEHMMOCTH  Kjaccuueckod — MexaHuku.  Ilocrymarsr
CIELIMANIbHOW TEOPUM OTHOCUTENBHOCTU: WHBApHAHTHOCTb MOMYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHLIUII OTHOCUTEIBHOCTH DHUHIITEHHA.

OTHOCHUTENHHOCTE OOHOBPEMEHHOCTH. 3ame;uIeHHe BpEMEHM W COKpPAICHHUC
JJIUHBI.

DHEprus ¥ UMILYJIbC PENIATUBUCTCKOMN YaCTHIIBL.

CBs3b MacChl C 3HEPTrUel W UMITYITbCOM PENSTUBUCTCKOM YaCTHIIBL. DHEPrHs
TIOKOSL.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®otonsl. Popmyia [Inanka cBA3U SHEPTHH (POTOHA C €r0 YaCTOTOH. DHEPTH
1 UMITYJIbC (POTOHA.
OrxkpsiTre U uccnenosanue Gporoapdexra. Onbitel A. I'. CTonerosa. 3aKOHEI

doroadhdekra. Ypasuenune Diinmrenina ans dorosdderra. «KpacHad rpaHuma»
poroaddexra.

Jasnenue ceera. OnpiTel I1. H. JIeGenesa.

XUMUYECKOe JIEHCTBUE CBETA.

Texnudeckue ycTpoWcTBa W MPAaKTHYECKOE NpPHMEHEeHHe: (DOTOIIEMEHT,
(hoTonaTymK, coNHeYHas Garapes, CBETOIUOI.

Jlemoncmpayuu

DoT03(Pp(PeKT Ha yCTaHOBKE C IIMHKOBOH MIACTUHOM.

Hccnenosanue 3axoHoB BHelHero GhoTtoaddexra.
Cseroauon.

Conneynas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa nmo paccesHHIO 0. -4acTHILL.
IInanerapnas mopmens artoma. [loctynatel bopa. M3mydenue u mOIIIOIIeHHE
GoTOHOB TpM mepexome aTomMa C OJHOTO YPOBHSI SHEPTHM Ha ApYroi. Buisr
criekTpoB. CrieKTp ypOBHel 3HEPTUU aTOMa BOAOPO/IA.

BonHoBBle cBoiicTBa yactuil. Bomusr ne bpoitng. KopmyckyispHO-BOJIHOBOA
Iy aJli3M.

CnoHTaHHoe " BBIHYKICHHOE H3JTYUECHHUE.

TexHuueckue yCTpOWCTBA M TNpPaKTHYECKOe MPUMEHEHHE: CIEKTpajlbHbIHA
aHanu3 (CIEeKTPOCKOI), la3ep, KBAHTOBEIH KOMITBIOTED.



Lemoncmpayuu

Monens onsita Pesepdopaa.

Omnpenenenne JIUHEBI BOHEI JIa3epa.

HabmoneHnue muHeWvaTsIX CIIEKTPOB U3ITyYeHUs.
Jlazep.

Vuenuueckuii skenepumenm, nabopamopnvie pabomet
Habmonenne muHeW9aToro Crexkrpa.

Tema 3. Amomuoe sdpo

OKCHEPUMEHTBI, NOKa3bIBAIOLINE CIOKHOCTH CTpoeHus sapa. OTKpbITHE
pagumoaktuBHOCTH.  OmbiTel  Pesepdopna 1mo  ompeneneHUr0 — cocTaBa
paauoakTUBHOrO wu3mydeHusi. CBolicTBa anbda-, Oera-, ramMma-U3ITydeHHS.
BiusiHue paroakTHBHOCTH Ha KMBBIE OPraHU3MBbI.

OrtkpeiTve npoToHa W HeWTpoHa. Hykmonnas monens sapa Ieiisen6epra—
Wpanenko. 3apsn sapa. Maccosoe uncio sapa. M30Tomnsl.

Anbba-pacnan. DNeKTPOHHBIM M TO3UTPOHHBIM Gera-pacmaa. [amma-
u3Jly4eHue. 3aKOH paJHoaKTUBHOIO pacIiaja.

OHeprus CBsI3U HYKJIOHOB B sizipe. SnepHbie cuibl. JledhekT Macchl sapa.

Snepuble peakiyu. [lenenue u CUHTES sAaep.

Snepuniit peaxtop. Tepmosiepusiit cuHTes. [IpoGieMbl ¥ MEPCIEKTUBEL
SIICPHON SHEPreTHKHU. DKONOTHIECKHE aCTIEKThI SIEPHON SHEPTETHKH.

OneMeHTapHbIe YacTULBL. OTKpPBITHE MO3UTPOHA.

Mertons! HaGIIOIEeHNs U PErUCTPALUY 31EMEHTAPHBIX YACTHII,

DyHIaMeHTalbHbIe B3aUMOAEHCTBHS. EQMHCTBO GH3HUeCKON KApTUHBI MUpA.

Texnuueckue ycTpoiicTBa M MpaKTHYECKOE NPUMEHEHHME: O3UMETP, Kamepa
Busbcona, sinepHslii peaktop, aToMHas 6omba.

Llemoncmpayuu

CYéTUnK MOHUBHUPYIOIMX YACTHII.

Vuenuueckuii sxenepumenm, nabopamopmwie pabomut

Wccnenosanue TpekoB 9acTull (110 roToBeIM GoTorpadusim).

Paspen 8. DyieMeHTBI acTpOHOMHH H acTPOPH3HKH

OTanbl pa3BUTHS acTpOHOMUHM. [IpUKIaJHOE ¥ MUPOBO33PEHUECKOE 3HAYECHHUE
aCTPOHOMHUH.

Bun 3pé€3nnoro HeGa. CosBesamsi, sipKue 3BE3IBI, IUIAHETBI, WX BHIMMOE
IBUKEHHE.

Conueynas cucrema.

Connue. ConHewHass akTHBHOCTh. Mcrounuk sHeprum ConmHua M 3BE3N.
3BE3/IBI, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMMma «CHEeKTpalbHBIH Kiace —
CBETUMOCTBY». 3BE3MBI TJIABHOM ITOCIENOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IUIS 3BE3J]] IVIaBHOW MOCIIENOBATEIbHOCTH. BHyTpeHHee CTpOeHue



3B€31. CoBpeMeHHbIE NPECTABIEHUS O MPOMCXOXKIeHHH U 3Bosoruu ConHIa U
3BE311. DTaIlbl )KU3HU 3BE3.

Mieunsni Ilyts — Hama Tanaxtwka. [Tonoxenuwe u nasmxenune ConHna B
l"anaktyke. Tunbl ranaktuk. PaguoranakTvky U kBazapsl. YEpHBIE JBIPHI B SApax
raJIaKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xao6ia. Pazberanue raiakTHk.
Teopus Boneimoro B3peiBa. PenukToBoe usnyyenue.

Macmrabnast cTpyktypa Beenennoii. Meraranakruka.

Hepeménnsie mpobiieMbl aCTPOHOMMH.

Yuenuueckue nabnooerus

Habnronenus HeBOOPYKEHHBIM ITa30M C HCIIOJIB30BAHHEM KOMITBIOTEPHBIX
NPUIIOKEHUH IS OIIPENENIeHUS TOJI0XKEeHUs! HeOeCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHEIE co3Be31usi CeBepHOro Moymapus U SpKue 3BE3BL.

Habmonenus B Teneckon JlyHsl, miuaner, Mnegnoro ITyTu.

O06obmaromee noBTOpeHHe

Ponme @u3nku ¥ acTpoOHOMHM B 3KOHOMHYECKOM, TEXHOJIOTHMYECKOMH,
COIIMAIbHOM U 3TUYECKOU chepax MesTeIbHOCTH YesIoBeKa, POib U MeCTO (PU3UKHU
¥ aCTPOHOMHH B COBPEMEHHOM HAay4HOW KapTUHE MUpa, POJIb (PU3MYECKOW TEOPUH
B (GOPMHUPOBAHHUHM TMPENCTaBICHUN O (DU3MYECKOW KapTHHE MHpa, MEeCcTO
(usryecKoll KapTHHBI MUpa B OOILEM pSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPECTaBICHMI O IPUPOJIE.

Me:xnpeagMeTHbIe CBSI3H

M3yuenue kypca ¢usuku 6a3o0Boro ypoBHs B 11 Kiiacce OCyIIECTBISETCS C
YYETOM COZAEpKATENbHBIX MEXIpPEIMETHBIX CBS3€i C KypcaMd MAaTeMaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOIOTHH.

Mesicnpeomemnuvle nousimus, CBS3aHHBIE C U3y4YEHHEM METOJIOB HAyYHOIO
IIO3HAHWS: SBJIEHWE, HaydHbId (akT, rumnores3a, ¢u3uuecKkas BeIWYHMHA, 3aKOH,
TeopHsl, HabMOIeH e, SKCIIEPUMEHT, MOIEIMPOBAHUE, MOJIEITb, H3MEPEHHUE.

Mamemamuxa: pelmeHne CHUCTEMBl YpaBHEHHWH, TPUTOHOMETPUYECKHUE
yHKIMU: CHHYC, KOCHHYC, TaHTe€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE
TOX/1€CTBO, BEKTOPBl U MX NMPOEKLUHMU HAa OCH KOOpPAMHAT, CIIOXKEHUE BEKTOPOB,
NIPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKUMH, TNPU3HAKU TONOOUS TPEYrOJbHUKOB,
ollpe/ie/IeHre TUIOAIM INIOCKUX GUryp u ooséma Tel.

Buonozusa: snextpuyeckue SBIEHHS B JKUBOM TpHpone, KoieOaTelbHBIE
JOBMOKEHHMSI B )KUBOM IIPUPOJIE, ONITHYECKHE SBIEHUS B )XHBOU IPHUPOAE, NECHCTBUE
paJualiy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPHCTAJLUTHYECKast CTPYKTypa TBEPIBIX

TEJI, MEXaHU3Mbl OOpa30BaHUsi KPUCTAIMYECKOW peIIETKH, CIEKTPaIbHBIN
aHaJIM3.



l'eozpaghus: MarHWUTHBIE TIOJIOCA 3E€MJIM, 3ajJle)Kd MAarHUTHBIX PYZ,
boTocnrEMKA 3eMHOI TIOBEPXHOCTH, MPEICKA3aHUE 3€MIIETPSICEHHUIH.

Texnonozusn: IMHWM 3JEKTpOIEpead, TreHepaTop IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUIaTeNb, WHAYKLIMOHHAS II€Yb, pajgap, PaaHONPHEMHHK, TEIeBH30D,
anTeHHa, Tenedon, CBY-meub, NpoeKLMOHHEIM ammapar, BOJOKOHHAs ONTHKA,
CoJIHeuHas Oarapes.



IIVNIAHUPYEMBIE PE3VJIBTATHI OCBOEHUSI IPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHUS

OcBoenne yvebGHOro mpemmera «®usWka» Ha YpPOBHE CpEIHEro OOIIEro
obpaszoBaHus (6a30BbIii YPOBEHB) MOIDKHO OOECIIEYHUTH JOCTHXKEHHE CIEMYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHEIX U NIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJBTATDI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS yueOHOro mpeaMera «DU3nKay» JOJKHEI
OTpaXXaTb TOTOBHOCTb M CHOCOOHOCTH OOYyYarOLIMXCS PYyKOBOJCTBOBATHCSA
c(pOpPMHUPOBAHHOM BHYTpeHHEN IIO3WIKEN JIMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpPHUEHTAIMi, IIO3UTUBHBIX BHYTPEHHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHHCKOro 00IecTBa, pacllUpeHHe >XU3HEHHOTO
OIBITa U ONIBITA ACATCIBHOCTH B MPOLIECCE peau3allid OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJILHOM JIESTENILHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kaaHCcKoOro BOCIHTAHHSA:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKOMN MO3UIUK 00YUarOLIEerocs Kak akTUBHOTO U
OTBETCTBEHHOI'O 4YJIEHA POCCUMCKOro 00IIeCcTBa;

IPUHATAE  TPAOWIMOHHBIX  OOIIEYeTOBeUEeCKMX TIyMaHHUCTHYECKUX U
MEeMOKpaTHYECKUX LIEHHOCTEH;

TFOTOBHOCTb BECTH COBMECTHYIO AEATEIBHOCTH B HMHTEpEcax IPakJaaHCKOIO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABIEHNM B 00pPa30BaTeIbHOM OpraHu3alluy;

YMEHUE B3aUMOIECHCTBOBATE C COLIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C
UX QYHKIMSIMH U Ha3HAUYEHUEM;

FOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU €S TEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIHTAHHSA:

copMHPOBaHHOCTH POCCHUICKOM IpakIaHCKOU UJIEHTUYHOCTH,
NaTpHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TIOCYNapCTBEHHBIM CUMBOJIAM, AOCTH)XKEHUSM
POCCHICKHUX y4E€HBIX B 0071aCTH (DU3UKH U TEXHUKH;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIHTAHHS:

C(h)OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3THUECKOTO MOBEIEHHS;

CIIOCOOHOCTh OLIEHWBATH CHUTYAllMI0 M IPHHMMATh OCO3HAHHBIE pELICHHMS,
OPUCHTHUPYACHh Ha MOPAlbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B
NEATEJIbHOCTUA YYEHOTO;

OCO3HaHMe JIMYHOI'O BKJIaJla B IIOCTPOEHUE YCTOHIHUBOTrO OyayIIero;

4) 3cTeTHYECKOro BOCIHTAHNSA:

3CTCTHYIECKOE OTHOIICHHUE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA,
MpHCYEero GU3MYecKoi HayKe;



S) TpyaoBoro BocnuTranus:

HMHTEpeC K pasiu4HbIM cepaM NpodecCHOHATBHON AeITeNbHOCTH, B TOM
YHCIIe CBA3aHHBIM C QU3MKON U TeXHUKOW, YMEHHE COBEPINATh OCO3HAHHBIM BBIOOD
Oynyeit npodeccru 1 peanu30BEIBaTH COOCTBEHHBIE )KU3HEHHbIE TUIAHbI;

FOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO H CaMOOOPa30BaHMIO B 00J1aCTH
(Gu3KKH Ha IPOTSHKEHNUH BCel JKHI3HY,

6) 3K0JI0rHYeCKOro BOCIIHTAHHUS:

C(hOPMHUPOBAHHOCTH 3KOJIOTUYECKON KyJIbTYPHl, OCO3HaHHE TII06aIBHOTO
XapakxTepa 5KOJIOTHYECKUX TPoGIIeM;

NJITAHKPOBAaHUE U OCYIIECTBIEHUE NEHUCTBUM B OKPYXaIOIIEH cpeie Ha OCHOBE
3HaHW el YCTONYMBOTO Pa3BUTHS YeJI0BEYECTBa;

pacIlUpeHre OMbITa AESATENBHOCTH 3KOJOTHYEeCKOW HAalpaBIeHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUH 10 (DHU3HKE;

7) HEHHOCTH HAYYHOr'O MO3HAHHUS:

Ch)OPMHUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UYECKON HAYKH;

OCO3HaHME IICHHOCTH Hay4yHOH JAesTeIhbHOCTH, TI'OTOBHOCTH B IIpoIecce
M3y4eHUss (HU3MKM  OCYIUECTBIATh MNPOEKTHYIO M  MCCIIEIOBATEIbCKYIO
ACATENbHOCTh MHIUBUIYAIbHO W B CPYIIIIE.

METAINIPEAMETHBIE PE3YJbTATHI

Ilo3naBarenbHbIE YHHBepCaJIbHbIe yHeOHble 1eHCTBHS
Ba3zoBbie nornueckne geiicTBus:
CaMOCTOSATENIBHO  (GOpMYJIHpOBaTh H aKTyaJlM3upoBaTh  Ipoldiemy,
paccMaTpuBaTth €€ BCECTOPOHHE;
OINPENENIATh LeNu MAESATENBHOCTH, 3a/JaBaTh IapaMeTphl M KPHUTEpUU HX
JOCTUXKEHUS;
BBIBIIATE  3aKOHOMEPHOCTH M MPOTUBOPEYUS B  paccMaTpuUBaeMbIX
bu3rYecKuX SBICHUSX;
pa3pabaThiBaTh IUIAH pEIeHUs npobneMsl ¢ yuyéTOM aHaln3a HMEIOIIHXCS
MaTepHaJIbHBIX U HEMaTepHalIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B I€SIT€JIHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIbTaTOB
[EJIsIM, OLICHUBATh PUCKU ITOCIICICTBUY JIESTETLHOCTH;
KOOpAWHUPOBAaTH U  BBIIONHATE pabOTy B  YCIOBHSIX  PeajbHOTrO,
BUPTYaJIbHOTO ¥ KOMOMHHUPOBAHHOIO B3aUMO/IEHCTBHS,
Pa3BHUBAaTh KPEATUBHOE MBILITIEHUE IIPU PEIIeHUH KU3ZHEHHBIX MPOOJIeM.
basoBble uccnenoBarebcKHe NeHCTBHS:

BlIaJIeTh HAy4YHOUW TEPMHHOJIOTHEH, KIFOUEBBHIMU TOHSTUSIMA U METOHaMU
busrgeckoit Hayky;



BJIaZICTh HaBbIKAMH y4eOHO-HCCIIEIOBATENHCKON U IIPOEKTHOU JESTEIbHOCTH
B 001aCTH (DU3MKH, CIIOCOGHOCTBIO M FOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOHCKY
METOJOB pelIeHHs 3ama4 (U3HMYECKOTO COAEpIKaHUs, MPUMEHEHUIO pa3luYHBIX
METOJIOB [TO3HAHHS;

BIaI€Th BUIAMH JIEATENBHOCTH [0 TIOJY4YEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpPEeTaluy, MpeoOpa3OoBaHUI0O U TPUMEHEHHI0 B Da3MYHBIX Y4eOHBIX
CUTyal¥siX, B TOM YHCIIC IIPU CO3JaHUH y4eOHBIX IPOEKTOB B 001aCTH (DU3UKH;

BBISBIISATE [IPUYMHHO-CIIE[CTBEHHBIE CBS3H W aKTyaJW3HpPOBaThH 3a/1ady,
BBIIBUraTh TMIIOTE3Y €€ pEIIeHUs, HaXOAUTh apryMeHThl JJIs J0Ka3aTelbCTBa
CBOMX YTBEPXKICHUM, 3a/1aBaTh IIapaMeTphbl U KPUTEPUH PELICHUS;

AHANIU3UPOBATh [ONyYeHHbIE B XOJAE pELIeHWs 3aJa4d  pe3yJIbTaThl,
KPUTHYCCKHA OLUEHUBATH UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

CTaBUTh M (QOPMYIMpPOBaTh COOCTBEHHBIE 3a1aud B 00pa3oBaTENBHON
ACSTENIHOCTH, B TOM YHUCIIE TIPU U3yYEHUH HU3MKY;

AlaBaTh OLICHKY HOBBIM CUTYyalldsM, OLICHUBATEH IPUOOPETEHHBIN OIIBIT;

YMETb TICPEHOCHTH 3HaHWid 110 (U3MKe B MPaKTHYECKyI0 001acTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATEL 3HAHKS U3 Pa3HBIX MIPEIMETHBIX 00J1acTel;

BBIZIBUTATh HOBBIE UICH, IIPE/UIaraTh OPUTHHAIBHBIE IOXO/bI U PELIECHHUS;

CTaBUTb NPOOIEMBI ¥ 3a/1a4H, JIOIyCKAIOIIUE aTbTePHATHBHBIE PEIICHHS.

Pa6oTa ¢ nudopmanmueii:

BIIAZICTe HaBbIKAMHU MOTy4eHHs MHGOPMALUU (HHU3UYECKOTO COAEPIKAHUS U3
HCTOYHHMKOB Da3HBIX THIIOB, CaMOCTOSITENIBHO OCYIIECTBIATH IIOUCK, aHAJH3,
CHCTEMATH3aLMI0O ¥ HHTePIpeTaluio MHOOPMALNK pasiM4HbIX BHIOB M (GOpM
Npe/CTaBICHMS;

OLICHUBATh IOCTOBEPHOCTEH HHPOPMALINHY;

UCTIONIb30BAaTh  CPEACTBA  WH(MOPMALMOHHBIX M  KOMMYHHMKALIMOHHBIX
TEXHOJIOTUH B PELICHMH KOTHHTHBHBIX, KOMMYHHKATHBHBIX M OpPraHH3aLHOHHBIX
3al@4 ¢ coOmofeHHeM TpeGOBaHME SPrOHOMMKH, TEXHHKH GE30MacHOCTH,
THTHCHBI,  peCypcocOepekeHHs, TNpPaBOBBIX W OSTHYECKMX HOPM, HOPM
MH(OPMaIMOHHON 6€30macHOCTH;

CO371aBaTh TEKCTBI (PU3UYECKOTO COMEPIKAHHS B PA3NMYHBIX (OpMATax C
y4ETOM HasHaueHHs HHGOPMALUHU U LieIeBOM ayJIUTOpUU, BEIOUPAs ONTUMAIIBHYIO
(opMy mpescTaBIeHNS B BU3yaH3aIHH.

KommyHnkaTnBHbIe YHHBepca/ibHbIe Y4eOHbIe NelCTBHA:
OCYIUECTBIIATE OOLIEHHE Ha yPOKaX (DU3MKHU M BO BHEYPOUYHOM AESTEIbHOCTH;

PacCllO3HaBaTh MNPEANOCHUIKM  KOH(IMKTHBIX CHUTyalldii M  CMAr4aTh
KOH(JIUKTBI;




Pa3BEPHYTO W JIOTHYHO H3JaraTh CBOKO TOYKY 3PEHHUS C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHUMaTh M HUCIIOJI30BATh IIPEUMYILECTBA KOMAaHIHONW W WHAWBHUIAYATbLHOU
paboTsl;

BBIOUpATE TEMATHKy W METOIBl COBMECTHBIX AEHCTBHN ¢ y4&TOM O6IIMX
HMHTEPECOB M BO3MOXXHOCTEH Ka)KZI0ro YieHa KOJJIEeKTHBaA;

NPpUHUMATh  LEeJd COBMECTHOM  [eSTeNbHOCTH, OpPraHU30BBIBATH U
KOOPIMHUPOBAaTh JEUCTBHUS MO €€ JOCTHIKEHHUIO: COCTABIATH IUIAH JEHCTBHIA,
pacnpenesaTe poju C y4YE€TOM MHEHHH YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboTEHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXJOro Y4YaCTHHKA KOMaHIBI B
OOLIMH Pe3yNBbTAT IO Pa3paboTaHHBIM KPHTEPHSIM;

NpeiaraTe HOBBIC TIPOEKTHI, OLICHWBATH WJAEU C TO3UIIUH HOBHU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUHMMOCTH,

OCYILIECTBIATE IIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHHE B Pa3IUYHBIX
CUTyalusX, IPOSBISATE TBOPYECTBO U BOOOpaXKeHHe, OBITh HHUIIMATHBHBIM.

PeryasituBHble yHHBepcaibHble yueGHbIE AefiCTBHS
Camoopranuzanus:

CaMOCTOATE/IBHO OCYILIECTBIIATE [103HABATENIbHYIO JEATENBHOCTh B 00JIaCTH
GU3MKM U aCTPOHOMMH, BBISBISTH IpoOJIeMBl, CTaBHTh U (HOPMYIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEJIbHO COCTaBJIATh IUIAH DPELICHHs] PacuéTHBIX M KadeCTBEHHBIX
3a/1a", IIaH BBITIOJIHEHUSI TPAKTUYECKON pabOThI C Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1 IIPENTIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

PacIupsATE paMKH y4e0HOro NpeaMeTa Ha OCHOBE JINYHBIX MPEAIIOYTEHHMIA;

AenaTh OCO3HAHHBIM BHIOOp, apryMeHTHpPOBaTh ero, Oparh Ha cebs
OTBETCTBEHHOCTb 3a PEIIEHHE;

OLIEHHUBATH NPUOOPETEHHBIM OIIBIT;

Croco6CTBOBaTE  (YOPMHPOBAHMIO W MPOSIBIEHHMIO JPYIAMIMHA B OOJIACTH
(pH3KKH, TOCTOSHHO OBBIMIATE CBOI 06Pa30BaTebHbIH U KyJbTYPHBI! YPOBEHB.

CaMOKOHTPOJIb, 3MONHOHAILHBIH HHTEJLIEKT:

AaBaTh OLICHKY HOBBIM CHUTYallWsiM, BHOCUTb KOPPEKTHBbHI B JIESTEIbHOCTS,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaZCTh  HaBBIKAMM  TIO3HAaBaTEJIbHOW  pedieKCHH KaK  OCO3HaHMS
COBEpLIAEMBIX HEUCTBHH U MBICIUTEIbHBIX IIPOLIECCOB, HX pPe3yIbTaTOB M
OCHOBaHHIA;

HCIIONIR30BaTh MPUEMBI pe(IEKCUH Ul OLEHKH CHTYaIlMH, BEIOOpa BEPHOTO
peleHus;




YMETh OLCHMBATh PHCKM M CBOEBPEMEHHO MPUHUMATh PELIeHUs M0 HX
CHW)XEHHIO;

NPUHUMATh MOTHBBI M apryMeHTHl [PYrHMX IIpH aHalW3e pe3yJlbTaToB
JEeSATENbHOCTH;

IPUHUMATE Ce0sl, TOHUMAsI CBOM HEJOCTATKU ¥ JJOCTOMHCTBA;

OpUHUMAaTh MOTHBBI M apryMeHTBl JPYrHX IIpH aHajJu3e pe3yJbTaToB
JIeATENBHOCTH;

IIPU3HABATh CBOE MPaBO U IIPABO APYTHX HA OLIMOKH.

B npouecce NOCTHXEHHS JTHYHOCTHBIX PE3yJbTaTOB OCBOGHMSI MPOIPAMMEI
o (HU3MKe U YPOBHS CpENHEro OOWIEro o6pa3oBaHHS y OOYUAIOIIAXCS
COBEPILEHCTBYETCS 3MOLIMOHAJIbHBIH MHTEJUICKT, IIpEAIoJIararo Uy
C(OPMHUPOBAHHOCTE:

CaMOCO3HaHHUSI, BKIFOYAIOIEr0 CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATILHOE
COCTOsIHUE, BUJIETh HAllPABJICHUS Pa3BUTHUs COOCTBEHHOW 3MOLIMOHAIBHOM cdhepsl,
OBITH yBepEeHHEIM B cebe;

CaMOpEeTyJIMpOBaHMs, BKIFYAIOILIET0 CaMOKOHTpPOJIb, YMEHHE IPHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJEHHE, CIIOCOOHOCTh AQJalTHPOBATHCS K
SMOLIMOHAIIbHBIM U3MEHEHHSIM U IPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAL[UH, BKJIIOYAIOIIEH CTpeMIIEHHE K JOCTHIKEHHIO LIed U
ycnexy, ONTHMW3M, HWHHUIUMATUBHOCTb, YMEHHE HEeHCTBOBATE HMCXOIS M3 CBOMX
BO3MOXXHOCTEIA;

SMIIaTHH, BKIIFOYAMOIIEH CIIOCOOHOCTh MOHUMATH 3MOIMOHAIBLHOE COCTOSHHUE
APYruX, YYWTBIBATh €r0 MpPU OCYIIECTBIEHHH OOLIEHUSA, CIIOCOOHOCTH K
COYYBCTBUIO U COTIEPEIKMBAHMUIO;

COLMATbHBIX HAaBBIKOB, BKJIFOYAIOLINX CIIOCOOHOCTE BBICTPAUBATH OTHOLLIEHHS
C IPYTYMH JIFOZIBMH, 3a00TUThCS, TIPOSIBIATH HHTEPEC U Pa3pellaTh KOHPIUKTHI.

HNPEJIMETHBIE PE3YJIbTATHI

K xommy ofyuenns B 10 kmacce npeIMeTHble pe3yibTAaThl HA 0A30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHHIA:

ACMOHCTPUPOBaTk Ha INpUMEpax pojb U MecTo GU3UKA B (POPMHUPOBAHUHU
COBPEMEHHO! HAay4YHOH KapTHUHBI MHpPa, B Pa3sBUTHH COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOHN AEATENBHOCTH JTIOEH;

YYUTBIBATh TIpPAaHULBI TPUMEHEHHS U3YyYEHHBIX (DU3NYECKUX MOJIENIEH:
MaTE€pHallbHasl TOYKa, MHEepIHAIbHas CUCTeMa OTCUETa, aOCOMIOTHO TBEPIOE TEJIO,
HJICANbHBIN T'a3, MOAEIH CTPOEHUS a30B, KUAKOCTEH W TBEPABIX TEJI, TOUEYHBIN
SNIEKTPUYECKUH 3apsifl IPU peleHur GUu3nUecKux 3aaad;

pacro3HaBaTh (QH3MYecKue sBiIeHUs (IPOLIECChl) H OOBICHITH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISAPHO-KHHETHUECKOW TEOPUH CTPOEHHMs BEIIECTBA U



SJIEKTPOJMHAMMKH:  PaBHOMEPHOE M  PaBHOYCKOPEHHOE  IIPSIMOJIMHENHOE
ABH)XCHHE, CBOOOAHOE MajieHHe Tell, IBWKEHHE 10 OKPYXXHOCTH, HMHEpIIH,
B3aumozercTre Ten, Auddysus, 6poyHOBCKOE NBHKEHHE, CTPOSHUE JKUAKOCTEN
¥ TBEPIBIX Tell, U3MEHEHHe 00bEMa Tell [PU HArpeBaHKH (OXJIKICHUHN), TEILIOBOE
PaBHOBECHE, HCNApEHHE, KOHIEHCALMs, IUIaBJIEHHE, KPUCTAJUIM3ALMUs, KUIIEHHE,
BJIXKHOCTB BO3/1yXa, MOBBILIEHNE JaBICHUS I'a3a IPU €r0 HArPEBaHUH B 3aKPHITOM
COCyAe, CBs3b MEXAy TapamMeTpaMd COCTOSHHMS ra3a B H30IpOLECccax,
BJIEKTpU3AIUS TEll, B3aUMOJICHCTBHE 3apSJIOB;

ONHCHIBATE MEXaHUYECKOE IBHIKCHHE, UCTONB3YS (HU3MYECKHE BEINYUHBL:
KOOpAuHaTa, IyTh, MEpeMEILIEHHE, CKOPOCThb, YCKOpEHHE, Macca Teja, CHIIa,
HUMITyJbC TeJla, KHHETHYECKas JHEPrusi, MOTCHUHAIbHAS SHEPrus, MeXaHHYecKas
pabota, MexaHM4YecKash MOIIHOCTH, IIPU OIUCAHHUH IIPAaBUJIIBHO TPaKTOBATh
DHU3UYECKUH CMBICI HCMONB3YeMBIX BEIHYMH, WX OGO3HAYEHMS W e IUHUIIBI,
HaXONUTh (OPMYJIBI, CBA3BIBAIOLIKE JAHHYIO (DH3UUECKYIO BEJIUYUHY C APYTUMHU
BEITUYUHAMH;

OIKCBIBATE WM3Yy4YCHHBIE TEIUIOBBIE CBOWCTBA T M TEIJIOBHIE SIBICHUS,
WCTIONB3Ysl (DU3MYECKHEe BENMYMHBI: JaBIEHHE Tra3a, TEeMIIepaTypa, CpeIHss
KUHETUYECKas SHEPIUsl XaOTUYECKOIo JBM)KEHHSI MOJIEKYJI, CPEIHEKBaIpaTHIHAs
CKOPOCTB MOJIEKYJI, KOJMYECTBO TEMJIOThI, BHYTPEHHsAs JHEprus, pabora rasa,
KOO (GUIMEHT TMONE3HOr0 NeHCTBHS TEMmIOBOTO JBUTATENS; TIPU OIMCAHUHU
[IpaBUIBHO TPaKTOBATh (GM3MYECKUH CMBICI HCIONB3YEMBIX BEJMYMH, UX
0003HAaYeHHs W ENUHMIBI, HAXOIUTh (GOpPMyNEIL, CBA3BIBAIOIIHE JIAHHYIO
(pHU3UYECKYIO BEIUUMHY C APYTUMHU BEITHYMHAM;

OIIMCBIBATH U3YYEHHBIE SJICKTPUYECKUE CBONCTBA BEIIECTBA U DIIEKTPHUECKHE
SIBJICHUS (TIPOLIECCHI), UCTIONB3YS (PH3UUECKHE BEeMYMHBbL: 3JIEKTPUYECKUN 3aps,
SJICKTPUYECKOE M0JIe, HAMPSHKEHHOCTH II0JIS, MOTEHIMAJ, PA3HOCTh MMOTEHIIUAJIOB;
IpH  ONHCaHWH TPAaBUJIBHO TPAKTOBaTh (U3HYECKHH CMBICT MCIIOIb3yeMbIX
BENMYMH, WX O00O3HAYeHMs M eJUHWLBI; yKa3blBaTh (hOPMYJIBL, CBS3BIBAIOLIAE
JAHHYIO QU3MYECKYIO BEIMYMHY C IPYTHMH BEIUYMHAMY,

aHATM3MPOBATh (DU3UYECKUE MPOLECCHl U SBIEHUS, MCTIONB3Ys (H3MYECKHe
3aKOHBI ¥ IPUHLMIIBI: 3aKOH BCeMUpHOTo Tsrotenus, I, I u 111 3akonsr HeroToHa,
3aKOH COXpaHEHUS] MEXaHWYECKOW SHEPruH, 3aKOH COXpaHEHHs MMITYJIbCa,
TIPUHLMUIT  CYTIEPIIO3ULIMK CHJI, NPHHIMI PABHOINPABHS MHEPLMANBHBIX CHUCTEM
OTCYETa, MONEKYNSAPHO-KUHETHIECKYIO TEOPHIO CTPOEHHUsl BeIeCTBa, T'a30BhIE
3aKOHBI, CBA3b CPEAHEH KMHETUYECKON SHEPrUM TEIIOBOIO JBHMIKEHHS MOIEKYI C
abCOMIOTHOM TeMIepaTypoi, TNIEPBBI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPaHEHHMS
NICKTPHYECKOro 3apsna, 3akoH KymoHa, mpu 3TOM pasnMyaTh CIOBECHYIO

(bOpMyIMpPOBKY 3aKOHa, €r0 MaTEMATHUECKOE BbIPAXEHHE U ycnoBusl (IrpaHHIIbI,
00J1aCTH) IPUMEHUMOCTH;




OOBSCHATH OCHOBHBIE MPUHLWIB AEiCTBHS  MAIIWH, puObOpoOB
TEXHUYECKUX YCTPOWCTB; pa3/iMdaTh YCIOBHS UX 0€3011aCHOrO MCIOJIb30BAHHUS B
TIOBCEHEBHOM JKU3HH;

BBITMIOJTHATE JKCIIEPUMEHTBI 110 HCCIENOBAHUIO (U3HUECKHX SBIECHHH H
[IPOLIECCOB C HCIOJIL30BAHMEM IMPSMBIX M KOCBEHHBIX H3MEPEHHH, MpH 3TOM
(opmynupoBath mpoGremy/3anady M THIOTE3y y4eOHOro SKCIIepUMEHTa,
cOOMpaTh yCTAaHOBKY U3 IIpeIIOKEHHOTO obopynoBaHMs, MPOBOJUTH OIBIT U
GopmyaHpOBaTE BEIBOIEL;

OCYIICCTBIIATD MPSAMBIC U KOCBEHHbIE H3MEPEHUS (PU3UYECKHX BETHYHUH, TPH
3TOM BBIOMpPAaTh ONTUMANBHEIA CIOCO6 M3MEPEHHS U HCIIOJB30BATh H3BECTHBIE
METO/Ibl OLICHKH MIOTPELIHOCTEN H3MEPEHUIA;

HCCIICIOBAaTe  3aBUCUMOCTH  MeXAYy  (U3MYECKUMH  BeJIMYMHAMH C
UCMONIB30BAHMEM INPSAMBIX H3MEPEHUH, NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATE pe3yNBTATH ITONYYEHHOM 3aBHCHMOCTH (GU3UYEeCKHX BEIUYHH B
BHJIe TaO/IML U TpadHKOB, Ie/1aTh BEIBOBI 110 PE3y/IbTATAM HCCIIE[0BAHMS,

cobironarh nmpapmia 6e30MacHOro Tpyza IIPY IIPOBEJCHUM HCCIIeJOBaHUI B
paMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIIeOBATENbCKON U [IPOEKTHOU
ACSTEIIBHOCTH C WCMOIb30BAHUEM HM3MEPUTENBHBIX YCTPOUCTB ¥ J1aGOPaTOPHOTO
obopynoBanus;

peliaTte pacy€THBIC 3aa4M C SBHO 3a/laHHOM (U3MYECKOH MOJENbIo,
UCTIONB3Ysl (PU3MIECKHe 3aKOHbI ¥ TIPHHIIITEL, Ha OCHOBE aHAJIN3a yCIIOBUS 3a/1a4U
BBIOMpPaTh (DU3HYECKYO MOJENb, BBLIENIATH (usnyeckue BenHUMHBI U (HOPMYIIBL,
HeOOXOoMMMBbIe [UIsl €€ pelleHwus, IIPOBOAUTH PAcyY€Thl U OLEHUBATH PEATBLHOCTH
IIOJY9YEHHOI O 3HAYEHUS (PU3UYECKON BETHUUHBL;

PCUIATh Ka4CCTBEHHBIC 3a/1a4U: BHICTPAUBATh JIOTHUECKH HEIPOTHBOPEUYUBYIO
[ETOYKY pacCyXNeHuH C OMopod Ha H3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
usnueckue sBneHus;

HCIOJIb30BaTh  NIpU  pelleHdd  y4eOHBIX  3agady  COBPEMEHHEBIE
MH(pOPMAIIHOHHBIE TEXHOJOTHH IS TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETALIMH
¥ NIPE/ICTABIEHHUS Y4eOHON M HAayYHO-IIONYIISIPHON MHGOPMAIHH, HOTyUeHHOH U3
Pa3INYHBIX HCTOYHUKOB, KDUTUYECKH aHANU3UPOBATh MOTy4aeMy o HHMOPMAIIHIO;

HIPUBOJIMTE NPUMEPHI BKIIala POCCUICKHX U 3apyOe)XHBIX YUEHBIX-(DU3UKOB B
Pa3BUTHE HAyKH, OOBSCHEHHME MPOLECCOB OKPYKAIOIIEro MHpa, B pa3BHUTHE
TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BATh TEOPETHYECKUE 3HAHHUS MO (PHU3UKE B IOBCEIHEBHOHN XU3HH
s obecriedenus 6e30MacHOCTH TIPH OGPAIEHHH ¢ npubopaMy U TEXHUYECKUMHU
YCTPOHCTBAaMH, JIs COXPAHEHHMS 30POBBS H COBMIOIEHUS HOPM 3KOJIOTHYECKOTO
TIOBEZICHUS B OKPYIKaIOIIeH cpese;




paboTaTe B TIpymlIe C BBINOJHEHHWEM pa3iMYHEIX CONMAIBHBIX pOJei,
IJIaHUPOBaTh pabOTy TPYNIbl, pPAUHOHAIBHO paclpenensaTh OOS3aHHOCTH U
[UIaHUPOBaTh ACATENBHOCTh B HECTAHJAPTHBIX CHUTYAIUAX, aJeKBaTHO OLIEHWBATH
BKJIaZ{ K&)KJ0r0 U3 yYaCTHUKOB IPYIIIb] B PEIIEHHe PACCMATPUBAEMO TTPOOIIEMBI.

K xoumy obydenus B 11 wkaacce mpeIMeTHEIE pe3ylbTaThl Ha Ga30BOM
YPOBHE JIOJIXKHBI OTPaXaTh CHOPMUPOBAHHOCTE Y 00YUYArONIMXCS YMEHWHA:

ACMOHCTPUPOBATH Ha NMpPHMEpPax pojb U MeCTO (GHU3UKH B (HOPMUPOBAHHH
COBPEMEHHOH Hay4HOW KapTHHBI MUpA, B Pa3sBUTUM COBPEMEHHOH TEXHUKU U
T€XHOJIOTUM, B INPAKTHYECKOU JEeSTEIbHOCTH JIIOOEH, LIEJIOCTHOCTh M €IUHCTBO
(pusMuecKo KapTUHBI MHpa;

YUMATHIBATh TPAHULIBI TPUMEHEHWS U3YyUYEHHBIX (U3UYECKUX MOJENIEH:
TOYEYHbIN EeKTPUYECKUH 3apsl, JIyd CBETA, TOYEUHBIH HCTOYHHMK CBETa, suepHas
MOZIC/Ib aTOMa, HYKIIOHHas MO/e]lb aTOMHOIO Siipa IPU PEUIeHUH (HU3UIECKUX
3a/ay;

pacrno3HaBath (u3MyecKue sSBIeHHs (IIPOLECcCh]) U OOBACHITH UX Ha OCHOBE
34KOHOB 3JICKTPOAMHAMUKY U KBAHTOBOM (DM3MKHU: JIIEKTPHUECKasl IIPOBOIMMOCTE,
TEIIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE AEHCTBUSA TOKa, B3aUMOJEHCTBUE
MarouTOB, OJICKTPOMAarHWTHas WHAYKLUMS, [JAeHCTBHE MArHUTHOrO IIOJNS Ha
[POBOJIHUK C TOKOM W IBWIKYINMHCS 3apsl, 3JeKTPOMarHUTHBIE KOIeOaHus WU
BOJIHBL, MPSAMOIMHEHHOE paclpOCTpaHEHHE CBETa, OTpPaXKEHME, IpPelOoMIeHHE,
MHTEp(EpeHIus, mubpakuus U NoJisspu3allisl  CBeTa, JUCIIepCUs CBETa,
doroanekTpuyeckuit spdext (hotosddexT), cBETOBOE JaBJIeHHe, BOSHUKHOBEHHE
JMHEHYaTOro0 CHeKTpa aroMa BOJOPOJA, eCTECTBEHHAs | UCKYCCTBEHHAas
PanUOaKTUBHOCTE;

OITNCHIBATH HM3YyYEHHbIC CBOMCTBAa BellecTBa (3JIEKTPHUUYECKHE, MArHUTHEIE,
ONTHYECKUC,  JJIEKTPUYECKYI0  IIPOBOJMMOCTH  pasidYHBIX  Cpel) |
SJICKTPOMArHUTHBIE SBJICHHS (MIPOLECCHI), HCIONB3YS (DU3MYECKHE BETUYHHBI:
SNCKTPUIECKUH 3apsiil, CHJa TOKA, SJIEKTPUYECKOE HANpSDKEHHE, dIeKTPHUECKoe
CONPOTHBIICHHUE, PA3HOCTh MOTEHLMAJIOB, IEKTPOABUKYIAs CHa, paboTa TOKa,
HMHIYKLIUS MarHuTHOro mnouis, cuna Ammepa, cuwia JlopeHIa, MHIYKTHBHOCTB
KaTyIlIKW, SHEPIrUs JJIEKTPHYECKOTO U MArHUTHOIO IOJIEM, IEPHOL M 4YacToTa
KoneOaHWA B KoneGATeNBHOM KOHTYpe, 3apsii M CHJia TOKA B rporecce
TapMOHUYECKUX SIIEKTPOMAarHUTHBIX KonebaHui, (OKyCHOe paccTosHHE U
ONTHYECKas CHUJIa JIMH3bl, NIPU OINMCAHMM TPAaBHIBHO TPAaKTOBAaTh (DU3MUECKHIA
CMBIC]T HCTIONIb3YEMBIX BEIMYMH, HMX OOO3HAYEHUs W EJWHMILI, YKa3bIBaTh
(GOpMyIBI,  CBSI3BIBAOIIME JaHHYIO  (U3WYECKYI0 BEJIWYMHY C OPYTHMHU
BEJINYUHAMU;

ONKCRIBATD M3YYCHHBIC KBAHTOBBIE SBICHHS M MPOLECCHI, HCIOIb3Ys
(u3MYeCKHe BETMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI U




4acToTa CBETa, SHEPI s U UMILYJIbC (DOTOHA, IEPUOJ TOTypaciaia, SHEPTUs CBS3H
aTOMHBIX s/1ep, NPU ONMCAaHWHM [PABUIBHO TPAKTOBAaTh (U3UYECKUNH CMBICIT
UCTIONIb3YEMBIX BEJIMYMH, UX OOO3HAYCHWS] M EIMHUIIBI, YKa3bIBaTh (HOPMYJIBI,
CBA3BIBAIOLIME [aHHYIO (HU3UYECKYyI0 BEIWYMHY C JPYIMMU BEIWYHHAMH,
BBIUHCIIATE 3HaYeHNE GU3NIECKON BEIUYMHEL;

aHANM3UPOBaTh (PU3HYECKHE IPOLECCH U SIBJIEHUS], MCIOb3ys (U3NYECKHe
3aKOHBI M NPUHIUNBL: 3aK0H OMa, 3aKOHBI MOCJIeIOBATEIBHOTO U MapaljIeIbHOTO
COE€IMHEHUsI TPOBOMHMKOB, 3aKoH Jxoyns—JleHIa, 3aKOH 3JIEKTPOMArHUTHON
UHIYKIUH, 3aKOH NPAMOJHHEWHOr0 paclpoOCTPAHEHUs CBETa, 3aKOHBI OTPaXKEeHUs
CBETa, 3aKOHBI NPEIOMIIEHHUS CBETa, ypaBHeHMe DWHIITeHHa 1 dorodaddexra,
3aKOH COXpaHEHHWS SHEPruH, 3aKOH COXPAaHEHHsI HMMITYJIbCa, 3aKOH COXPaHEHHS
QIIEKTPUYECKOr0o 3apsijia, 3aKOH COXpaHEHHsI MacCOBOI0 YHWCJa, IMOCTynaThl bopa,
3aKOH PaJlMOaKTUBHOTO paclnaja, IIPYU 3TOM pa3indaTh CIOBECHYIO (OPMYITHPOBKY
32KOHA, €ro MaTeMaTH4YeCKOe BbIpAKEHHEe U YyCIOBUs (IpaHHLbI, 0O6JIacTH)
IIPUMEHUMOCTH;

ONpEAETATh HAallpaBJIEHHE BEKTOpAa UH/IyKI[MH MarHUTHOTO TIOJIS IPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuitbl JIopeHna;

CTPOUTP M OIKCHIBATH H300pakeHHe, CO3[aBaeMOe IUIOCKHM 3€pKajioM,
TOHKOM JTMH301;

BBIIIOJIHATE SKCHEPUMEHTHI I10 HCCIEHOBaHUIO (DU3HYECKUX SBICHUH WU
IIPOLIECCOB C HCIIOJIb30BAHMEM IIPSIMBIX M KOCBEHHBIX H3MEpPEHHUil: TpPU 3TOM
(opmynupoBath TmpoGnemy/3anady M THIOTe3y y4eGHOrO SKCIIEPUMEHTa,
COOMparh yCTaHOBKY W3 MNpENIOKEHHOrO 06OpYIOBAHHUS, MPOBOAHTH OIBIT H
(opMyIHUPOBaTE BEIBOIBI;

OCYILECTBJIATH MPsIMBIE U KOCBEHHBIE U3MEPEHHs (DU3UUECKUX BEIHYNH, IPU
3TOM BBIOMpATH ONTHMAJBHBIA COCO6 M3MEPEHMSI U MCIIONb30BAaTh H3BECTHBIE
METO/IbI OLIEHKH IIOTPEIHOCTEN U3MEPEHUI;

UCCIIe/IOBAaTh 3aBUCUMOCTH (U3HYECKHUX BEIWYHMH C HCIIOJIb30BaHHEM
OPAMBIX H3MEPEHHH: IIPU 3TOM KOHCTPYMpOBATh YCTAHOBKY, (HKCHPOBATH
Pe3yJbTaThl TOTYYeHHOW 3aBHCHUMOCTUA (DU3MYECKUX BEJIUYMH B BHIE TAOIHIl U
rpaduKoB, NeNaTh BEIBOAKI [0 Pe3y/bTaTaM UCCIIEI0BAHMS,

cobmoate npaBuia Ge30MacCHOrO TpyAa MpH MPOBEJEHUH UCCIEN0BaHHI B
paMKax y4yeOHOro sKCHepUMeHTa, y4eOHO-MCCIIEIOBATENbCKOW M IPOEKTHOM
ACATCIIBHOCTH C UCIIOJIb30BAHHEM HM3MEPHUTENIbHBIX YCTPOWCTB U JIaOOPaTOPHOTO
000py10BaHUSI;

pelaTh pacu€THBIE 3aJadd C SBHO 3aJaHHON (H3UYECKOH MOIEIBIO,
UCTIONB3Ysl (PU3MIECKHE 3aKOHBI M IIPUHIIUIIEI, HA OCHOBE aHAIW3a yCJIOBHUS 3a/1a4u
BBIOMpATh (PU3MYECKYIO MOJENb, BBIAENATh (DU3UUECKUE BEIHMUYUHBI U (GOPMYJIbL,



HeOOXOo/MMbIe ISl €€ pelleHHs, POBOJUTh PacuéThl M OIIEHMBATh PEATHbHOCT
TIOJIy4€HHOTO 3Ha4YeHHs (PU3UUECKON BEIMYHMHEI,

peIlIaTh KaueCTBEHHEIE 33/]a4U: BbICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PpacCyXIEHUH C ONOpOH Ha U3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTU HU
(U3UYECKUe SIBIICHUS;

UCNONB30BaTh  MPH  pelleHud  y4eOHBIX  3a4ad  COBpPEMEHHBIE
MH(OPMaLMOHHbBIE TEXHOJIOTUM IS TOMCKa, CTPYKTYPHPOBAHHUS, MHTEPIPETAIlHK
U NIpeJCTaBlieHHs] y9eOHOM M HayJIHO-TIOMYIIPHON MHGOPMAIMH, MTOJYIEHHON 13
Pa3sIMYHBIX UCTOYHHKOB, KDUTHUYECKU aHATH3UPOBATh MOIydaeMyO HHGOPMAIIHIO;

OOBACHATE MNPHHLMUIBI ASHCTBUS MAllMH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3indaTh YCIOBHUsS UX OE3011aCHOrO MCIOJIb30BAHUS B TTOBCEIHEBHON
XKU3HU;

NIPUBOUTH MPUMEPHI BKJIa/la POCCUIUCKUX U 3apyOeKHBIX YUEHBIX-(DU3HUKOB B
PasBUTHE HAyKd, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0 MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIIONB30BaTh TEOPETUYECKUE 3HAHUS 1O (U3UKEe B MOBCEIHEBHOM KU3HU
Anst obecniedeHus 6e30MacHOCTH MpH OOpalleHHH ¢ TIPUOOpaMy ¥ TeXHUYECKUMH
YCTPOHCTBAMH, ISl COXPAHEHHS 310POBbs M COOIIFOEHUS HOPM SKOJIOTHYECKOrO
MIOBENICHHSI B OKPY>KAIOILIEH cpejie;

paboTaTe B TIpynme C BBIIOJHEHHEM pa3MYHBIX COIUANBHBIX pOJEH,
MIaHUPOBaTh pPaboTy TIpYNIBl, pPAUHOHAIBHO paCIpeleNsaTh OOS3aHHOCTH U
MJIaHUPOBATh AEATEIBHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aJleKBATHO OLEHHBATH
BKJIJ] K&X10I0 U3 y4aCTHUKOB I'PYyIIIbI B pelleHHe paccMaTpruBaeMoi mpoOieMsl.



IMMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMbI

10 KJIACC

Koa
[I]JOBepSIEMOFO
_ ___[_:_ogayanaTa

o0pazoBaTebHOMH NPOrpaMMBbI cpeHero 00mero o6pa3oBaHus

IlpoBepsiempbie npeIMeTHBIE Pe3yIbTATHI OCBOCHHS 0CHOBHOM

10.1

JleMoHCTpHpOBaTh Ha HpUMepax poib M MecTo (QH3HKH B
(GbOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KAPTHHBI MHpa, B PA3BHTUH
COBPEMEHHOH TEXHMKHU M TEXHOJIOTHH, B MPAKTUYECKOH IEATEIBHOCTH

monen

YUHUTEIBaTh I'PaHHULEI IPUMEHEHHS HU3YYEHHBIX (PU3UUYECKUX MOJCIICH:

MaTepUabHas TOYKa, MHEpLHAIbHAas CHUCTeMa OTcyETa, abCOIIOTHO
TBEPOE TEJI0, U/IeAIbHBIN ra3; MOJEIH CTPOECHHS Ia30B, JKUJIKOCTEH U
TBEPABIX TEJI, TOYEYHBIM DJJEKTPUYECKHM 3apsi — IIPH DPEIICHUU

(hu3HyecKux 3axay

i
} 10.3
|
|

PacniosnaBath (usndeckue siBiieHUst (IPOLECCH) U OOBSICHATh X HA

OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKY/ISIPHO-KHHETUYECKOH TEOpHH
CTPOGHMSI BeIIeCTBA H  DIEKTPOJAMHAMHKH: paBHOMEpHOE H |
PaBHOYCKOPEHHOE NPSIMOIMHEHHOE IBHXKEHHE, CBODOIHOE MajeHue
T€J, ABUIXKEHHE IO OKPYKHOCTH, HHEpPIHS, B3aUMOIECHCTBHE TeI,
nuddys3us, OpoyHOBCKOE JIBHIKEHHME, CTPOEHHE JKHAKOCTEH U
TBEPABIX TeJl, H3MEHeHHe 00béMa Ten TpH  HarpeBaHHH
(oX7maXIeHHH), TEIIOBOE paBHOBECHE, HCIapeHHe, KOHAEeHcalus,
[IaBJICHHE, KPUCTA/UIM3allusd, KWUIIEHHe, BIAXXHOCTH BO3IyXa,
IOBBILIEHUE JIABIICHUS ra3a IIPH ero HarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXIY IlapaMeTpaMH COCTOSHHSA Ta3za B H30IpolEeccax;

JNIEKTPH3aH TEIL, B3aMMO/IeliCTBHE 3apaa0B

10.4

OnuceBaTh  MEXAHHYECKOE JIBHIKECHHE, HCIIOIb3YA (bH3H‘-IeCKHe

BEJIMYMHBL: KOOPJMHATA, IYTh, MEpEeMElIeHHE, CKOPOCTh, YCKOPEHHE, |
Macca Tela, CHIa, MMIYJIbC Teja, KHHETHYECKas JHEprus,
NOTEHIMaNbHas OSHEprus, MexaHudeckas paboTa, MexaHU4YeCKas
MOIIIHOCTE; IIPH ONMCAHUH NPaBHJILHO TPAKTOBATh (PU3UYECKHAN CMBICI
UCIIOJIb3YEMBIX BEIMYMH, MX 0003HAYCHMS M EAMHHUIIBI, HAXOIWTH
(bopMyITEl, CBS3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJMYUHY C JPYTHMH

BCJIHYUHaAMH

10.5

€ TemIoBble CBOMCTBA Tel U TEIJIOBHIE |

OnuceBaTh H3YUCHHBI




SBJICHUS, UCHONb3ys (GuU3WYeCKHe BEIMUYMHBI [JaBlIE€HHE Tasa,
TEMIEPATYpa, CpPENHSS KUHHETHYeCKass JSHEPruss XaoTHYECKOTro
JNBHIKEHHMSI MOJIEKYJl, CpeJHEKBajpaTHYHas CKOPOCTb MOJIEKYIL,
KOJIMYECTBO  TEIJIOThI, BHYTPEHHssi SHeprusi, pabora rasa,
KO3(DPUIMEHT MOJEe3HOr0 MEHCTBHS TEIUIOBOIO JBUraTtels; IpH
OIMCAHUH IPaBUIIBHO TpaKTOBaTh (buzuueckuit CMBICTT
HCIIONIb3YEMBIX BEJIMYMH, HX OOO3HAYeHHS H EeAMHHUIBI, HAaXOIHUTh
(bopMyIIBl, CBS3BIBAIONIHE JaHHYIO (GH3UUECKYIO BEIMYUHY C APYTHMHU
BEITHYHHAM

10.6

OnwuceBaTh H3YHUEHHBIE DJJIIEKTPHYECKHE CBOMCTBa BEIIECTBA H |

JNIEKTPUUECKHE  sBIEHHUs (IpOLECChI), HMCHONB3Ys (HU3MUYECKHe

BECJIHMYHHBI: BHCKTqueCKHﬁ 3apsan, IJICKTPHUYECKOE noJe,

HanpsDKEHHOCTh  MOJIS, IOTEHLHMA], pPa3sHOCTh MOTEHLMAJIOB; IIPH |

OIIHCaHHWH IPaBUJIBHO TPAaKTOBATh ¢)H3H‘!CCKHFI CMBICJI HCIIOJIB3YCMBIX

BCIIMYHH, HX o0o3HAUEHUSI H CIAUHHIIBI, YKa3bIBaTb t']]OpMy.l'II:I,I

CBA3BIBAIOIIIHE  JAHHYIO CbH?.I/I‘IeCKYIO BCIIHYHHY C  JOpYI'HMH
BEIUMYHHAMH

aHaM3UpoBaTh (U3UYECKHE MPOLECCHl M  SBJIEHUS, HUCIONB3YS
(u3ngeckre 3aKOHBI M MPHHIIUILL 3aKOH BCEMHUPHOTO Tsrotenus, 1, 11
u III 3akoHsl HblOTOHA, 3aKOH COXpaHEHUsS MEXaHWYECKOH JHEpIuH,
3aKOH COXPAHEHUS MMILYJIbCa, TPUHIUIT CYTIEPIO3UIIMNA CHJI, IPHHIIMIT
PaBHOIPABUS HHEPUMAIBHBIX CHCTEM OTCYETA; MOJIEKYJISPHO-
KMHETHYECKYIO TEOPHIO CTPOEHHSI BENIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpelHel KHHETHYECKOW SHEpriH TeIJIOBOIO [BHXKEHHS MOJEKYT C
abCOMIOTHOH TeMmepaTypoi, NMEepBbI 3aKOH TEPMOJWHAMUKH; 3aKOH
COXpaHEHHs DJIEKTPHYECKOro 3apsiaa, 3akoH KyiioHa; mpu 95TOM
pas3iu4arh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe
BBIPQXKECHUE U YCIOBUs (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBSICHATL OCHOBHBIC TPUHIIMIBI JEMCTBUS MAIlHH, NPUOOPOB H

TEXHUYECKMX YCTPOMCTB; pa3iuyaTh YCIOBHS HX 0Oe3omacHoOro
UCIIONB30BaHUS B [TOBCEJHEBHOM JKU3HU

10.9

BrmonnsTe sxcnepuMeHTsI 0 HCCITeIOBaHMIO (PU3HHECKUX ABICHHN U |

ITPOLECCOB C UCIONB30BAHHEM IIPAMBIX H KOCBEHHBIX H3MepeHHﬁ; IIpH :

3ToM (popmynupoBarhk mpobiaeMy (3amady) W THIOTE3y Y4eOHOro

SKCIIEPHUMEHTA, COGHpaTB YCTaHOBKY H3 OpEaIOKCHHOTIO |

000py/10BaHusl, TIPOBOJUTE OIIBIT U (DOPMYITHPOBATH BBIBOIBI

OcymecTBisTe HpsAMBIE W KOCBEHHBIE H3MEPEHUS! (H3MYECKUX

BEJIMYMH; [IPH 3TOM BBIOMpaATh ONTUMAIBHBIA CIOCOO H3MEPEHHS H




HCII0JIB30BaTh U3BECTHBIE METOABI OLICHKH HOFPG[HHOCTBH HSMCPCHHH

10.11

HCCHGL[OB&TB 3aBHCUMOCTH MEXKAy (U3MYECKUMH BEIHYHHAMH C
HCIIOB30BAHUEM MPSIMBIX HM3MEPEHHH; NPH 3TOM KOHCTPYHMpOBAThH
YCTAaHOBKY, (DUKCHpOBATH pe3yJbTaThl MONYYEHHOH 3aBUCHMOCTH |
(bu3MUeCKUX BEIMYUH B BUJe TAOJIHI U IpaduKOB, JeIaTh BBIBOJIBI IO |

pe3yiibTaTaM HCCJIE,IIOB&HHH

10.12

Cobmonate npaBuia 6Ge3omacHOro Tpyaa IpH  IPOBEIECHUHU
HCCIEIOBaHHH B  paMKaX y4eOHOro SKCIepHMeHTa, y4yeOHo-
MCCIIEIOBATENICKOM W IPOEKTHOM JAESTEIBHOCTH C HCIOJIb30BAHHEM

HSMGPHTGHBHI)IX }JCT]JOHCTB H J'EaﬁOpaTOIJHOI'O OﬁopyI[OBaHPIH

10.13

Pemars pacquHme 3a1a4d C ABHO 3aJaHHOH (I)H3H‘:IGCKOH MOI[GHE-}O,

UCTIONB3Ys (U3MYEeCKHe 3aKOHBI ¥ IPHHLMUIBI, HAa OCHOBE aHalu3a
yCIOBHS  3a/@a4yd  BbIOMpaTh  (QU3MYECKYI0 MOJEIb, BBIIENATH
¢u3HUecKkue BeNUUUHBI U (GOPMYIIBI, HEOOXOIUMBIE IS €€ pelleHHs,

IIpOBOOHTH pacqéTm H OLCHHBATh PCAIbHOCTh MOJIYYCHHOI'O0 3HAYCHHA

(OU3UYECKON BEJIMIUHEL

10.14

Pemmate  KadecTBeHHble ~ 3ajayM:  BBICTPAaUBAaTh  JIOTUYECKH |
HEINPOTHBOPEYHBYIO LENOYKY PACCYXICHHI C ONOpPOM Ha H3ydYEHHBIE |
3aKOHEI, 3aKOHOMEPHOCTH H (pmnqecxue SIBJICHUSI

10.15

cromns308ath IpU  pelleHuH yquHHx 3aad4  COBPEMCHHBIE |
MH(QOpPMAILMOHHbIE TEXHOIOIWH JUIS IIOMCKa, CTp}’KTypHpOBaHHH,i
HHTEpPIpPETAllMd ¥ IpeACTaBlIeHUs y4yeOHOM W Hay4IHO-NOIYJISpHOH
MHQOPMALMH, TONYIEHHON W3 Pa3IMYHBIX MCTOYHHUKOB; KPHTHYECCKH ‘

aHAJIH3MPOBATH NOJTyHAEMYIO HH(bopMaumo !

S — - e

anBOJIHTB IPUMEPBI BKJIajla POCCHHCKHX W 3apy66}KHbIX YUEHBIX- |

(pU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYIKAIOLIErO
MHpa, B Pa3BUTHE TEXHHKH H TEXHOJIOTHH |

10.18

Ucnons3oBath TCOPCTHLICCKHC 3HaHusg II0 QJHBHKG B HOBCG,I[HCBHOH

JKHU3HM Uit oOecriedeHus 6e301acHOCTH Ipyu OOpalleH:H ¢ TpubopaMu

H' TEXHUYECCKHUMH y'CTpoﬁCTBaMI/I, IJis1 COXpaHCHHS 300pOBbA H

coOmoieHus HOPpM SKOHOFH‘-ICCKOFO HOBG}ICHHS[ B Opr)KaEOLU,ePI cpeae

PaGorars B TPYIIE C BHIIOJHEHUEM PAa3JIAYHBIX COIUATBHBIX POJIEH, |
IUIaHUpOBaTh  paboOTy  TPYyNNEL, pPalMOHATBHO  PACIpEenensTh |
00sI3aHHOCTH ¥ IUIAHUPOBATh JAEATENBHOCTH B HECTaHJApPTHBIX I

CHTyallMsdaX, aJCKBaTHO OLICHHUBATh BKJAJ Ka)KJI0ro H3 Y4YacTHHKOB

TPYIIIBI B PEIIEHHE paccMaTpuBaeMoil IpoGiemMsl




Ll

11.6

OnuceIBaTh H3y‘5[eHHBI€ KBAHTOBBIE ABJICHHSA H IMPOLECCHI, HCIIOIIBB‘_YH

IilHBHqGCKHe BEJITHYHHBI: CKOPOCTH 3JICKTPOMATHHTHBIX BOJIH, AJIHHA

BOJIHBEI M YacTOTa CBE€Ta, JHEPrUsd WU HMIIYIIEC (I)OTOHa, nepuon

nojypacrnajaa, OSHEprusi CBS3M aTOMHBIX SJ€p; IIPH ONHCAaHUHU
NPaBUJIBHO TPAaKTOBATh (DU3UUECKU CMBICI UCIIOJIB3YEMBIX BEJTUYHH,
uX 0003HAYCHHs M EAWHHIIBI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JAHHYIO (U3MUYECKYIO BEJHYUHY C APYTHMMHU BETMYMHAMH, BBIYUCIIATH

3HA4YCHHE Q}HBH‘ICCKOH BCHH‘-TPIHH

- -

AHaIM3upOBaThH (bHquecxne MpoIecChl M  SIBIEHMS, HCIONB3Ys
Oma,

[OCIECAOBATENBHOIO MW IapaljIe]IbHOTO COCAUHECHHsI IIPOBOJHHKOB,

(I)HSH‘{E:CKHE 3aKOHBI 151 MIPUHIMIIBL 3dKOH 3aKOHBI

3akoH JIxoyna — JleHna, 3aK0H 3JEKTPOMArHUTHOM WHAYKIMH, 3aKOH
MPSMOJTMHERHOr0 pacipoCTpaHeHUsl CBeTa, 3aKOHBI OTPAKEHHUS CBETA,
U1l
3aKOH COXpaHEHHS

3aKOHBI  TIPEIOMJICHHSI CBETa, ypaBHEHHE  OHHINTEHHA

dotoadpdekra, 3aKOH COXpAaHEHUS DSHEPrHH,

HMITyJIbCa, 3aKOH COXpaHEHHsS DJJICKTPHYECKOIro 3apsana, 3aKoH

COXpaHECHHA MacCoOBOro qucia, OCTYJIATEL Bopa 3aKOH

pPalquOaKTHBHOIO pacnaga; IIpH 3TOM  pas3jindaTh

(hOpMyIHPOBKY 3aKOHA, €0 MAaTEeMaTHYECKOEe BBIPAKCHHE U YCIOBHS

(FpaHPILIbI 0051aCTH) TPUMEHUMOCTH

e

|

|
CIIOBECHYIO
OHpC,[[CJ'IF[TB HampaBJICHHE BEKTOpa HHAYKIHH MAarHATHOIO IIOJIA |
|

|

|

I

HpOBO,IIHHKa C TOKOM, CHIJIBI AM]'ICpEI. H CHIIBL JlopeHua

11.8

CTpOHTB ¥ ONHCHIBAaTE H300pakeHHE, CO3/1aBacMoe HJTOCKHM|

BGPKEU'IOM TOHKOH JIMH30H l

1l

BI:ITIOJ'IHHTI: 3KCIIEPUMEHTEI 110 HCCJIG,U.OB&HHH) ClJHBH‘IeCKI/TX SIBJICHUN U

IIPOLECCOB C MCIIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX H3MEPEHUH; MTPH
3ToM (opmynupoBaTh mpobieMy (3amady) M THIOTE3y ydeOHOro

SKCIICPUMCHTA, COﬁHp&TE YCTaHOBKY Hu3 IIPEIIOKEHHOTO

000pyI0BaHuUs, IPOBOAUTE OMBIT U tpopMyanOBaTb BBIBOIbL ;

OCYHJ,GCTBJISTB NpAMBIE H KOCBCHHBIE H3MEPCHUA (I)PI3H'-1€CKHX

BEJIMYMH; IIPU OTOM BEIOMpATh ONTUMAIBHBIH CIOCOO M3MEpeHHs H

HCIIOIB30BaTh H3B€CTHBIC METOIBI OIICHKH HOFpelHHOCTeH H3MCp€HHH

11.11

HCCHCI[OB&TB 3aBUCHMOCTH CIJHBH'-ICCKHX BCJIHYHH C HCIIOJIb30BaHHEM

OpsAMBIX ~ M3MEPEHMH; NP 3TOM KOHCTPYHpPOBATh  YCTaHOBKY,

(UKCHpOBaTh pe3y/IbTaThl IONYYEHHOM 3aBHCHMOCTH (DU3HUECKUX

BEJIMYHH B BHIE TAOIUI[ B rpac]mxon, JellaThk BBIBOMBI IO pE3yiIbTaTaM

HCCIIEOOBaHUA

11. 12

CobOmroate  mpaBHIIa Geaonacnoro prna npu




11 KJTACC

Kona
NpPOBEPAEMOro
pe3yJabTara

IIpoBepsiembie npeaMeTHBIE PE3yAbTATHI 0CBOEHHS OCHOBHOI
o0pa3zoBaTeIbHOM MPOrpaMMBbI CpeHero odmero oopa3oBaHus

11.1

JleMoHCTpUpOBaTE Ha MOpUMepax polb H MecTo (U3MKU B

(OpMHMpOBAaHHM COBPEMEHHOH HAy4YHOW KApTHHBI MHpa, B Pa3BHTUH
COBPEMEHHOM TEXHWKH M TEXHOJIOTHI, B TPAKTHYECKON AEATEIbHOCTH

J'JIOI[Cﬁ, IEJO0CTHOCTE H €OIHHCTBO (pHSquCKOﬁ KapTHHBI MHpa

11.2

Y4YUTBEIBATE I'PaHUIIBI IPUMEHEHUS M3YYEHHBIX (DU3MYECKUX MOJeNIeH:
TOYEYHBIH 3JIEKTpUYeCKuil 3apsia, saepHas MOJEb aroMa, HyK/IOHHAs

MOJIENb ATOMHOTO fAJIpa IIpH PCINCHUH (bHSH‘IeCKHX 3agaqd

11.3

Pacnosnasats ¢usmueckue sBieHus (mporecchl) H OOBACHATL MX Ha

OCHOBE  3aKOHOB OJIEKTPOJMHAMHKA W  KBAaHTOBOH  (DU3UKH:
SJIEKTPUYECKas IPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MAarHuTHOE JeicTBUd TOKa, B3aMMOJIEICTBHE MAar"HuTOB,
JJIEKTPOMAarHMTHAas HWHYKIWsA, JEWCTBHME MArHWTHOIO TMOJA Ha
IIPOBOJHUK C TOKOM H JBHIKYIIMHCA 3apsl, 3JIeKTPOMarHUTHEIE
KoneOaHuss ¥ BOJHBI, NPSAMOJIMHEMHOE pPACHpPOCTPAHEHUE CBETa,
OTpakeHWe,  mpejomieHue, wuHTepdepenuus, audpakuus
HOJISIPU3aLUsl CBETa, AUCHEpPCHs CBeTa, (oTodNeKTprydeckuit dhdexT
(botoaddexr), cBeToBOE MaBlleHHE, BO3HHUKHOBEHHE JHHEHYATOrO

CIIEKTpa arTroma BOOOpOaA, C€CTCCTBCHHAA H HCKYCCTBEHHAA |

PamTruoaKTHBHOCTh

11.4

OnucbiBaTh M3yYeHHBIE CBOMCTBA  BellecTBa  (2JIEKTPUYECKHE, |

MArHMTHBIE, OIITHYECKHE, 3JEKTPUUYECCKYH IIPOBOOHUMOCTE pPasiIMYHBIX

Cpel) M OJIEKTPOMArHWTHbIE fBJIeHHS (TIPOIECCHI), HCIIONB3YS |

Gbusnueckne BEIMYMHBI:  JJIEKTPHYECKMH  3apsja, CHIa  TOKa,
9JICKTPHYECKOE  HaNpsDKEHWE,  OJIEKTPHYECKOE  COIIPOTHBJICHHE,
pasHocTe moreHuuaios, JJIC, pabora TOKa, HHAYKLHS MarHUTHOTO
nond, cuna Awmmepa, cuina JlopeHna, HMHAYKTHMBHOCTb KaTYIIKH,
SHEpPrus 3JIEKTPHYECKOr0 W MAarHUTHOrO IIOJIeH, IMEepHOoJ M YacToTa
KojebaHuil B KonebaTeTbHOM KOHTYpE, 3apsl U CHja TOKa B IIpoLecce
rapMOHHUYECKHX 3NEeKTPOMAarHUTHBIX KoneOaHui, bokycHOE
pacCTOSHAE M ONTHYECKAs CUJIa JIMH3BI, MPU OIMCAHHM MPaBHIBHO
TPaKTOBaTh (GU3HYECKHH CMBICT HCHOIB3YEMBIX BEIMYMH, HX
0003HAaYeHWs M EeIWHHUIBI, YyKa3bBaTh (OPMYIIBI, CBA3BIBAIOLINE

JaHHYI0 (PU3UYECKYIO BEJIMUMHY C JPYTHMH BEIHUYHHAMH




H3MEPHTEBHBIX YCTPOMCTB | naﬁopa'ropﬂoro oﬁopy,uOBaHHs

HCCIIEZIOBAaHUI B pamKax yqeﬁﬂoro 9KCMEpPUMEHTa, Yy4eOHO-

HCCIIEA0BATENbBCKOM U HpOCKTHOﬁ JEATCIIBHOCTH C HCIIOJIB30BaAHHEM

11.13

Pemate pacuérHble 3amaun ¢ SBHO 3aJaHHON (PU3UUECKOM MOIEINBIO,
HCIONb3ys (PU3HYECKHEe 3aKOHBI M IPHHIMIBI;, HA OCHOBE aHaIM3a
YCJIOBHS  3a/lauM  BBIOMpaThb (U3HUECKYI0 MOJEib, BBIIEIATH

(Gu3uyeckne BeNIUUHHBI U (OPMYIIbI, HEOOXOIUMBIE ISl €€ pelIeHus,

IIPOBOJTHTH paCT-IéTBI H OLCHHUBATE PEAJIBHOCTE ITOJYUYEHHOTIO 3HAYECHHS |

(bU3HYECKOH BEIIHYUHEI i

11.14 !

Pemarh ~ KauecTBEHHBIE  3aJaud:  BBICTpaWBaTh  JIOTHYECKH
|
HETIPOTHBOPEYUBYIO LIEMOYKY pAacCyXIEHHH C ONOpOH Ha U3YyUEHHBIE |

3dKOHBI, SaKOHOMepHOCTH H (bHSH‘IeCKHe SIBJIEHH L

11.15 |

Vcrnons308ats OpH pemieHHMM y4ueOHBIX 3a/a4  COBPEMEHHBIE
MHQOPMAIIMOHHbIE TEXHOJOTHH Ui TIOMCKA, CTPYKTYypPHPOBaHHS,
HHTEPIPETAlUd U TpeACTaBleHHs Y4eOHOM W HAyYHO-TIOMYJISPHOM
MH(OPMAIIUH, MOTYYCHHOH M3 pasIMUHBIX HCTOYHHKOB, KPHTHYECKH
aHAJIM3UPOBATH MOJTy4aeMyI0 HH(OpMALIHIO |

11.16 !

OOBSACHATE NMPUHLIUNBI JeHCTBHS MAIIHH, MPHOOPOB M TEXHUYECKHX |
YCTPOMCTB; pas3inuyaTh YCIOBHS WX O€301acHOr0 HCIIOJIb30BAHUS B
MOBCEIHEBHOM KH3HU

11.17 |

IIpuBoAUTE TpHMeEpbI BKIAJa POCCHMCKHX M 3apyOeHBIX YYEHBIX-

QJHSHKOB B PAa3BHTHC HAYKH, B 00BsICHEHHE TIPOLIECCOB OKPYXKAaroMlero |

MHpa, B pa3BUTHE TEXHHKH H TEXHOJIOTUI I

11.19 '

coOmonenus HOpM 3KOIIOFH‘-I€CKOF0 HOBGI[CHHFI B Opr}KEIIOHlCH cpene

croms308ath TEOPETUYECKHUE 3HAHUS MO (PH3HKE B IOBCEIHEBHOM
JKH3HH [ o0ecniedeHns 0e30nacHOCTH NpH oOpalieHuu ¢ npudopamu

H TCXHHYCCKHUMH yCTpOf"ICTBaMH UL COXpaHCHHUS 3J0pOBbA H

PaGotats B TPYINIE C BHIIOJIHEHWEM PAa3IUYHBIX COIMAIBHBIX POJIEH,
IUIAaHUpOBaTh ~ paboTy  TIpyNmbL,  palMOHAIBHO  pAclpesensTh
O0s3aHHOCTM ¥ IUIaHUPOBAaTh JEATENBHOCTH B  HECTaHJAPTHBIX
CHTyallMsX, aJCKBaTHO OLECHHBATh BKJIAJ KDKIOrO U3 YYaCTHHKOB

TPYIIIEI B pELIEHHE pacCMaTpUBaeMOi mpoOIeMbl



IMPOBEPSAEMBIE 3JIEMEHTBI COJAEP KAHUS

10 KJIACC

Kon . Koa nposepsiemoro
~ pasaesia | jjleMeHTa

|
|
|
i 1.1

l'lpouepﬂemme JJIEMEHTHI COAEpPRAHU |

DUBVKA U METO/IbI HAY‘-IHOI"O HO3HAHI/UI

|
i 13
|

2.1.1

21 2:1.2

2.1.3

MEXAHHKA
###Park##KIHEMATHKA

' PaBHOMepﬂoe %} PaBHOYCKOPEHHOE

Dusuka — Hayka 0 npnpone Hayunsie
METOJIbI TO3HAHUS OKpY)Karomero Mupa. Poin
JKCIEpHMEHTa M TEOPHH B  IIpOLECCE

MO3HAHUS IPUPOMBL. DKCIIEPUMEHT B (DH3HKE |

Monennposa}me qmmqecmx SBICHUA U |
|
npoueccos. Hayurble runoressl. QU3H4ecKue |

3aKOHBI U TeOpUH. [ paHUIBI MPHIMEHUMOCTH |
i
busugeckux 3aKOHOB. [TpunImMn |

cooTBeTcTBUs. Ponh ¥ Mmecto (QU3UKA B |
(GOpMHpOBaHHM  COBPEMEHHOH  Hay4HOH
KapTHHBI MHpa, B IPaKTUYECKOH

JIeSITeIbHOCTH JIFOJCH

A VN + S __I

Mexannqecme ,[LBH)KCHHE OTHOCHTCJ‘I]’:-HOCT!;

MEXaHHYECKOI'o OBHIKCHHA. Cucrema oTcuéTa.

Tpaextopus

[TepemerieHue, cKOpOCTh (cpemma CKOPOCTb,
MTHOBEHHass  CKOpPOCTB) M YCKOpEHHE
MaTepUalbHON TOYKM, WX IPOCKIMH Ha OCH
CHCTEMBI KOOpPJIMHAT. Crnoxenue |

nepememeﬂnu H CJIOMKCHHE CKOpOCTePI

IpSAMOJIMHEHHOE JIBHKEHHE. I'paduxu
3aBUCHMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOPEHHS, My TH %} HepeMeLIeHUs

MaTepHaIIbHOH TOYKH OT BpEMEHH




2.2

CBoOoHOE MafgeHue. Y cCKopeHue cBo0OHOro |

nageHMs

2.1.6

2.1.7

Kpuonuneiinoe jBmxeHue. PaBHOMepHOE
IBW)KEHHE  MaTepHajbHOH  TOYKH  IIO
OKPY)KHOCTH. YTIJIOBasg CKOPOCTh, JIMHEHHAA
CKOpPOCTb. [Tepuon %} 9acToTa.

L[eHTpOCTpeMHTenbﬂoe ycxopeHHe

TexHuueckue y'CTpOHCTBa. CIIHOIOMETP,

JBHJKCHHE CHapsao0B, ILEMHBIE W PEMCHHBIC

nepcaaqyu

N3mepenue

Hpaxmqecme paboThlI.

—]

MT'HOBECHHOH CKOPOCTH. HccnenoBanue |
COOTHOIICHHUS MEXAY MyTSIMH, IIPOHICHHBIMU |
TEIOM  3a  IOCJEIOBATE/IbHBIE  paBHEIE

IIPOMEKYTKH BPEMEHH IIPH PaBHOYCKOPEHHOM |
IBUKEHHH C HAa4YaJIbHOH CKOpPOCTHIO, PaBHOM |
Hy10. V3ydeHue JBHKEHUS IIapvKa B BA3KOM
KUAKOCcTH. V3ydeHHe  JIBUIKEHHMS — Tela,

OpOLIEHHOTO FOPH30HTAIBEHO

2,21

2.2.3

HHParHH TNHAMUKA ' |
—
|

[Tpusun OTHOCUTEIHHOCTH Cames. |
[TepBoiit 3akoH Helorona. VHepuuaibHBIC |

CHCTEMBI OTCUETA

Macca Ttena. Cuna. IIpyHIMD Cynepro3uIAy

CHII

BTOpOH 3akoH HeroToHa mais M&TepHaHBHOH

TOYKH B HHCpHHﬂJ’IBHOﬁ CHUCTEME ()T(J‘-IéTElI

(UCO). Tperuii 3akoH HploToHA ,mm

MaTepHUAIIBHBIX TOHUCK

3a1c0H BCEMHPHOTO TAroTeHusi. Cuia TSXKeCTH. |

ITepBast kocMuUecKasi CKOPOCTb. Bec Tena i

Cuna ynpyrocm 3aKkoH FyKa

Cuna TpeHus. nyoe TPEHHE. CPIJ'Ia TPeHHS |
CKOJBXKEHHS W CHIa TPEHHS  IIOKOA. |

Koaddurment tperus. Cuiia CONpOTHBICHUS |




2.2.7

22.8

229

2.2.10

IIpH ,EIBH)KGHPIH TEJIa B }KH,H,KOCTH HIIK ra3e

HOCT}’H&TCI[BHOG H BpaIIIaTeJII:HOG JBH)KXCHHE

a0COIOTHO TBEPAOTO TEja

MoMeHT CHIIBI OTHOCHTEIIBHO OCH BpalecHus.

s |
[Inedo cunpl. YcmoBus PaBHOBECHSI TBEPIOTO |

tena B UCO

Texnnqecxﬂe YCTpOMCTBA:  MOJILIMITHUKH,

JABHIKCHHEC HCKYCCTBECHHBIX CITYTHHKOB

ITpaktuyeckue pabotel. M3yueHue IBUKECHUS |

6pyCKa II0 HAKIOHHOH IIJIOCKOCTH IIOX |

JISHCTBHEM HECKOJBKHX cui. KccrnemoBaHue

3aBHCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIUX

B neQopMHpYeMOW TIpYyXKHHE H PE3UHOBOM

obpasue, OT BeMMYMHBI MX JeopMmanuu.

WccnenoBanue ycnoBui paBHOBECHS TBEPIOTO |

TE€Jla, HMCIOIIETO OCh BpalllCHH:

###Par###BAKOHBI COXPAHEHUS B MEXAHUKE

I/Iwmym,c MaTepUalbHOM TOYKH, CHCTEMBI

nehopMHPOBaHHOH

231 ' MaTepUanbHBIX ToudeK. VIMOynbc CHIBI H
U3MEHEHHE HMITyJIbCca Tella
- 2 . 3axom coxpamemms uwmymeca B VICO.
B ‘ PeakTuBHOE IBHKEHHE
2.3._3 : | Pa6(;Ta CHUIBI
2?3.4 | MouHoCTh CHITBI
235 i Kunernueckasi sHeprisi MaTepuaibHONR TOUKH.
o | Teopema 0 KHHETHYECKOM SHEPTUU
: HOTeHLiI_iaJILHa}l_ 3Hepms_1_..__ _ﬁOTeHLlHaJIBHaSI
236 : SHEprus YIpPYyTO
i npykuHsl. [loTeHIManbHAsE DJHEPrus Tejia
' BOJIM3H MOBEPXHOCTH 3eMIIU
]: HOTEHL{H&JILHH_C_H_ ;lgﬁg;euunaﬂbﬂme cmm._
237 | Csi3p  paboThl HEMOTEHIHAJIBHBIX CHJI C

H3MEHCHHEM MEXaHHYECKOH SHEPruu

CHCTEMBI TeJ1. 3akoH COXpAHCHHN ?




MOJIEKY JISIPHA 5 ®U3UKA U TEPMO,[[I/IHAMI/IKA

MEXaHUYECKOH IHEPIUH

Yupyrue u Heynpyrﬂe CTOJIKHOBEHHS

TeXHH'—IeCKHB ycrponcha. IBHXCHHE paKeT,

BOJIOMET, KOIIEP, pr}KHHHHﬁ HUCTOJIET

Hpak'mqecme paboTHL I/I3yquHe CBSI3H

CKOpOCTE#f Teln TIpH HEYNpyroM YyJIape.

Uccnenosanue cBa3d  paboThl  CHIBI  C |

U3MEHCHHEM MEXaHUYECKOH DHEPIrdH TEJla

###Par###OCHOBbI MOJIEKYJIIPHO-KMHETUYECKO# TEOPUM

OcHOBHbIE HOJIOKEHHS MOJleKyJIFIpHO- -
KHHETHYECKON TEOPHH. Bpoyﬂoncxoe
newxenue. updyzus. Xapakrep IBHKEHUS U

B3aHMOﬂeHCTBHﬂ lIf:lCTHII BEMICCTBA

Mogenn CTpOCHHﬂ rasos, JKHIOKOCTEH H

TBEPHABIX Tel MW OOBICHEHHE CBOMWCTB

BEIIECTBA Ha OCHOBE THUX MOJCIEH |

Macca wmonekyin. KonudecTBo BemIecTBa. |

[TocrosHHAas ABOragpo

TemnoBoe paBHOBECHE. TeMHepaTypa u eé

HSMEDEHHE. [Txana TeMIepaTyp HEJIBCPIE[

Moneme, HACATBHOIO  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJISPHO-KUHETUYECKOH

TEOPHH HICaJIbHOI'O Ira3a

AGcomoTHas TeMHepaTypa Kak Mepa cpenHeit

KHHETHYECKOH SHEPryUH TEIJIOBOI'O JABHIKECHHSA |

gacTull raza. [llkana Temnepa'ryp KensBuna

YpaBHEHHE KJT&IIGH[JOH& — Menneneesa. |
|
3akon JlansToHA |

Fazosme 3axoHbl. M301ponecchl B HICATbHOM
raze ¢ IOCTOSHHBIM KOJIMUYECTBOM BEIIECTBA:

H30TEpMa, H30X0pa, n3obapa

TeXHH'—IeCKHe yCTPOHCTBa. TEPMOMETD,

dapomeTp




3.1.10

[IpakTuueckue pabotel. M3mepenne Macchl
BO3J[yXa B KJacCHO# komHarte. MccrenoBanme
3aBHCHMOCTH MEXAY ITapaMeTpaMé COCTOSTHHS

PaspCiKEHHOTO rasa

32.1

~ OCHOBbI TEPMOJMHAMUKU

322

—T

3.2.3

‘ 3.2.4

3.2 il

325

3.2.6

TepmoauHaMuyeckass cHcTeMa. BHYTpeHHsA

JHEPrusa TCpMOHHHaMH'-ICCKOﬁ CUCTEMBI H!

. |
CrocoObI €€ H3AMEHEHHS

e TR 1A I e aY S 1

KomuuectBo Temnots! U pabora. BHyTpeHHsAd |

SHEPryud 0JJHOATOMHOTO HIACAJIBHOI'O I'a3a

Buael Terutonepenadd: TEmIONPOBOAHOCTD,

!
KOHBEKIHUS, M3JydeHue. TerioéMKOCTh Tela.
VienpHasgd TenmnoEMKOCTHL BelecTBa., Pacuér

KOJIH4YECTBA TEILIOTHI IPH TEILJIONIEpEaadc

IlepBblii 3akoH TepmoauHamMuku. [Ipumenenue
IepBOr0  3aKOHa  TepMOJHHAMHKH K
u3onpoueccaM. ['paduueckas uHTEpIpETALHS

paboTHI raza

TermnoBbie Mamuebl. [IpHHIMINBL JEHCTBHS

TeruioBbIX MammuH. [Ipeobpa3zoBanus 3HEpruu

B TemwioBbix MammHax. Koaddunuent

noynesHoro geicrBua  (manee —  KIIJ) |

terutoBoi MammmHbL. [{ukn Kapro u ero KIIJT

Bropoit 3aKOH TEPMOJUHAMHUKH.
Heobpatumocts mporieccoB B IPHPOZE. |
Tenmnossie JIBUTATEIH. DKOJIOTHYECKHE |

HpOﬁﬂeMbl TECIIO3HCPIrETHKH |

Texnuueckue YCTpOHCTBA: IBUTATE]h
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOJHJIbHHK, KOHIHITHOHED

| 3.2.8

IIpaktuueckue pabotsl. M3mepeHue yaenbHOM

TEIUIOEMKOCTH

H##Par###ATPETATHBIE COCTOSIHUS BEILIECBA. ®A3OBBIE |

ITEPEXO/IbI



DJIEKTPHYCCKOM ImoJie. I[HBJICK'I‘IJH‘IBCK&S l
|

IPOHHUIIAEMOCTD

i Sﬂexfpoémxoc"rb. B Kon,ueHcaTop._
4.1.8 ONeKTPOEMKOCTh IUIOCKOr0  KOHJIEHCATOpa.

| DHeprus 3apsHKEHHOTo KOHJIeHCaTopa
i | Texuuyeckue yCTpO#icTBA! 3neKTpockon,“
‘ 419 ‘ DJIEKTPOMETP, IMEKTPOCTATHYECKA]  3AIIATA, |
| | 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHIEHCATOD, |
| KCEpOKC, CTPYHHBIH PUHTED |
4.1.10 ._HpaKTH“[eCKHC i paboThL. A Hsmepeﬁne"'

3NIEKTPOEMKOCTH KOHACHCATOpA

4.2

HHPar##4TIOCTOSIHHBIN JIEKTPUUECKHIA TOK. TOKU B
PA3JIMYHBIX CPEJIAX

421 ‘

422

423 |

424

Ycnosus CYILICCTBOBaHH MOCTOSHHOI'O
3JIEKTPUYECKOI'0 TOKA. Hcrtounuku Toxa. Cuna

Toka. IlocTOoAHHBIN TOK

Hanpsoxenue. 3akon OMa Uil y4acTKa ey

425 ‘

426

DIEKTPUYECKOe CONPOTUBIIEHHE. Y IETBHOE

COIIPOTHBIICHHE BEIIECTBA

ITocnenoBarensHOE, napaulebHoe, |

CMEMIaHHOE COCAHHEHHUE ITPOBOJHUKOB

PaboTa s1eKkTpuyecKoro Toka. 3akoH DKoy

— JleHna

> -
MoInHOoCTh 3JIEKTPHYECKOI'0 TOKa

4.2.7

snekrpoasmkymas cuna (mamee — OJIC) u
BHYTPEHHEE CONPOTHBICHHE HCTOYHUKA TOKA. ?
BakoH Owma I8 TONHOH  (3aMKHYTO#) |

snextpudeckoii nernu. KopoTkoe 3aMbIkaHHe

4.2.8

I 429 '

DIIeKTpOHHAS IPOBOIUMOCTD TBEPIBIX |

METAIIOB. 3aBHCHMOCTE COIIPOTHBIICHHUA

CBepXnpoBOIUMOCTh

i
METAIIJIOB oT TEMIIEPATYPHI. ‘
1
|

Dnexkrpuyeckuit Tok B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX ITYYKOB




- Iomynpooaruxu. CoOcTBEHHas U IIPUMECHAs
! 4.2.10 MPOBOMMOCTE TTOJYIPOBOHHKOB. CBOWCTBA |

|
p-n nepexoa. I1omypoBoAHAKOBbIE TIPHOOPHT |

|
3J'I€KTPOJ'IH'I'H‘-I€CK&51 JHCCOLHAIIHA. ‘

|
|
| —
i DNeKTpHYeCKuit TOK B DJIEKTPOJIMTAX.
4.2.11 |
DIeKTpoIH3

| DIeKTpHYEeCKHii TOK B razax.
. ol CaMOCTOSTENBHBIA #M  HECaMOCTOSTEIIbHBIA
paspsii. PasnuyHble THIBI CaMOCTOSTEIBHOTO

pazpsina. Monuus. [Imasma

Texnuueckue  ycTpolcTsa:

amIiepMeTp,

‘ BOJIGTMETpP, pPEOCTaT, HCTOYHMKH  TOKa,
! 3JIEKTPOHAr PEBATENIbHBIE IpHOOPEI, |
4.2.13 | 9JIEKTPOOCBETUTENBHBIC IIPUOOPEI, TEPMOMETP
| COIIPOTUBJICHHUS, BaKyyMHBIH Moz, |
TEPMHUCTOPHI u boTope3ucTopsl,

HOHWPOBO}IHHKOBHﬁ U0, raJlbBaHHuKa

- IIpakruueckue padoTHI. W3zyuenue

‘ - CMEIIAHHOTO COSIUHEHHS PE3UCTOPOB.
. 4.2.14 Namepenne DJIC HCTOYHHKA TOKa H €ro
. BHyTpeHHero compotusieHus. Habmonenue

SJIEKTPOIIH3a

11 KJIACC

Kox Koanposepsiemoro
pasiena  JjaeMeHTa

; ;

IIpoBepsieMbIe 3/IEMEHTBI COIEPKAHMS

NEKTPOIMHAMUKA }
H#Park##MATHATHOE ITOJIE. DJIEKTPOMATHUTHA SI UHTY KIS

43.1 |

[TocTosiHHBIE MarHWTHL. B3auMOJECHCTBHE |

MMOCTOSHHBIX MAarHUTOB

MaruutHoe mone. Bexkrop MarHUTHOR

43

455 uHaykimu.  [[puHnun CYIIEPIIO3UIIUH. |
= Jluauu MarsuTHOM wmHAyKuuu. KaprtHHa

JIMHWM  MarHUTHOM  WHAYKUMH  IOJA

=3




TIOCTOSAHHBIX MarHuTOB

MaruuTHOe ToJie TPOBOJHHUKA C TOKOM. |

Kapruna nuH#Mi 1078 JUTAHHOTO MPSIMOT0

MIPOBOJHUKA W 3aMKHYTOI'O KOJIBHEBOIO |

: e MPOBOJIHKMKA, KaTymKH C TOKOM. OTmbIT
| Dpcrena. BzaumoieiicTBre IPOBOJIHUKOB C |
TOKOM
! 43.4 L é;ﬁaA—Mng; _e_é Ma,uynb 3 Hanpz;BneHHe |
‘ (e ! Cuia Jlopenua, éé MOJYJb H Ha;npaBneHHe._
| . JIBWKeHHME 3apHKEHHOM  YACTHIBI B

e OHOPOJIHOM MAarHMTHOM moje. Pabora
| cunsl Jlopenua
‘ 43.6 | HBn&égneKTpOMarHHTHoﬁ HHTYKIHH 7
j 4.3.7 | HOTo;BeKTopa Mal"HH']_TH;JfI HH,I[}'KJ.I_HH _
1C m;nyxuun. 3aK0H 3JIEKTPOMAarHUTHOH '5
o uHaykuuu @apanes '
Bp;{be_ﬁoe SHCK'l:pHﬁCCKoe Tore. SﬁC_
HHAYKIUA B TIPOBOJHMKE, JBHIKYIIEMCS |
4ok IIOCTYIIATEILHO B OAHOPOIHOM MarHATHOM
. moxe
4.3.10 | [TpaBuno Jlenna ?
a T I'IHnyKTﬂBHOCTB. F[Bﬂeﬂﬁe CAMOMH/IyKIIHH, |
il SJ1C caMOUHIYKIHH
i 3Hepr_m_mimumoro oS KéTymKH c_
. 43.12 .
i TOKOM |
43.13 T “E)nem:ﬁfsmamm';)e. ﬁone
- ; Texmiqecme“ ycTpo¥icTBa: [OCTOSHHBIE
o MAarHUTBHI, 3IIEKTPOMArHHUTBI,
ANIEKTPO/IBUTATEIIb, YCKODHUTENH |
3JIEMEHTAPHBIX YaCTHULl, HHIYKIIHOHHASI [1eYb
1 __-ﬁpf_li(TquCKHe paboTHL I/Isyqelme_
_ 4315 | MArHMTHOTO TIOJIA KaTyIIKH C TOKOM.

Uccrnenosanne OeHCTBUS HOCTOHHHOFOI

MarHyTa Ha paMKy C TOKOM. Wccnenoranue




SIBIICHHSL 3JICKTp0MaFHHTHOPI PIHI[}’K]_[HH

KOHEBAHI/IH Y BOJIHBI

3.1

I SECERE

e |

###Par###MEXAHH‘-IECKI/IE I/I BHEI{TPOMATHI/ITHBIE KOHEBAHI/IH ?

KoneGarenbhas — cHcTeMa. CBoﬁo,uHme
kosebanms. [ apMoHHYecKHe KoleOaHwus.
Ilepuon, wactora, amrumtyga Hu (asa

KoJjieOaHuH

pr}KHHHBLH MasiTHHK. MaremaTiHeckyii

S:.1:2 ;
MasTHHK

VpaBHeHHE TapMOHHYECKUX KOJEDaHUMH. |

5.1.3 Kunematuueckoe H JMHAMHAYECKOE

OIIACaHHE KOJIeO0aTEIbHOrO JIBHKCHHUS

HpeBpaIJICHHe SHEPruu IpH

rapMoHuuecknx  konebammax.  Ceasb
514 | aMILIATY b KosnebaHui HCXOJHOM
BEJIMUMHEl C aMILTHTY/aMH KojeDaHuh e€

CKOPOCTH U ycxope}mﬂ '

KoneGaremb bt koHTyp. CBOOOIHBIE

3JIEKTPOMArHUTHHIE Kosie0aHus B |
. uaeanbHOM  KosiebarenbHOM  KOHTYpE.
en . AHAIOTHS MEXKIy MEXaHMYECKHMH M
3JIEKTPOMAarHUTHBIMHA KONeOaHUSIMH.

®opmyna Tomcona

S 3axon COXpaHEeHUs] SHEPrHH B HJICEUIBHOM

KonebaTelIbHOM KOHType

BBIH)’}KJI&HHBIB MEXaHUYECKHE e KonebaHus. |
T Pesonanc. Pe3onancHas KpHBasi.
= ' BEIHYX/IEHHBIE 3JIEKTPOMAarHUTHBIE

KoebaHus.

Ilepemennsii  Tok.  CHHYCOMAAIBHBIA

: NIEPEMEHHBIH TOK.

MormmHoCcTh MEPEMEHHOT0 TOKa. |

5.1.9 AMIUTMTYIHOE MU JeHCTBYIOLIEE 3HAYEHHE

CHUJIBI TOKA U HANIPIKEHUA




5.1.10

5.1.11

S.1:12
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5.2.1

444 A MEX AHIUECKVE Y DJIEKTPOMATHUTHBIE BOJIHBI

Tpancdopmarop. [Tpousrozacrro, nepenaua
U TOTpebieHne SIEeKTPUYECKOW JHEpruu.
DKOIOTHYeCKHEe PUCKU MPH IIPOU3BOJICTBE
3JIEKTPUYECKON SHEPIHUH. Kynbrypa
UCIIOJIb30BAHUS 9JIEKTPO3HEPIHH B

TIOBCETHEBHOM JKU3HH

Texuuueckue ycTpoiicTBa: ceiicmorpad,

IEKTPUICCKHM 3BOHOK, JIMHHH |

JNIeKTponepeaay

[IpakTuueckue padOTEL I/Iccﬁenosaﬂﬂe i
3aBMCHMOCTH TI€PUOJIa MAIBIX KOIeOaHuiH
rpy3a Ha HATH OT JUIMHBI HUTH H MAacChl
rpy3a. MccnenoBaHue NEPEMEHHOTO TOKa B |
LelMd M3 MOC/IeIOBATEIbHO COEMMHEHHBIX

KOHJIEHCaTOpa, KaTyIIKH ¥ PE3UCTOpa

Mexanuyeckue BOJIHEBL, YCIIOBHS

pacripocrpanenus. Ilepumon.  Cxopocts

pacnpoCTpaHCHHUA H JITHHa BOJIHBIL. |

[Tomepednblie U MPO/IOJILHEIE BOJIHEI !

#HHHPar### VnatepdepeHnus u ,ﬁud)paxuﬁﬂ—'

MEXaHH4YECKHX BOJIH

. 524

8:2.5
i

| 526

3BYK. CKop;JCTL 3ByKa. Fpom{dcﬁ, 3ByKa. |

Bricora Tona. TemOp 3ByKa

DNEeKTPOMArHUTHBIE  BOJHBEL Y CJIOBHA

H3ITy4CHHSA 3JIEKTPOMarHATHBIX BOJIH.

Baaumuas opuenTanus BekTopoB E, B m v

B 3IIEKTPOMAarHUTHOM BOJIHE B BaKyyMe |

CpoiicTBa  DJIEKTPOMArHWTHBIX ~ BOJIH:
OTpa)XeHHe, IPEJOMIICHHE, IOJISpU3alns,
mubpaknus, uHTephepennus. CKOpoCTh

3JIEKTPOMAarHuTHBIX BOJIH

[kana 3JIEKTPOMAarHUTHBIX BOJIH.

[IpuMeHeHHe SMEKTPOMArHUTHBIX BOJH B |

TEXHHUKE U OBITY




|
52.8

H44Par#HHOTITK A

[TpuHIMIIBI pagHOCBS3H U TEICBHICHUSL.
Panuonoxarus. DeKTPOMAarHuTHOE

3arpsi3HEHHE OKPY KAIOLIEeH Cpe/ibl

[TpsmonuHeitHOe pacpoCTpaHEHHE CBETa

Texauueckue YCTPOUCTBA: MY3BIKAIBHEIE
HHCTPYMEHTBHI, yIbTpa3ByKOBas

IJHArHoCTHKa B TeXHMKE H MCIHIIHHE,

panap,

anTeHHa, Tenedor, CBY-neun

paguoIpUEMHHUK, TEJIEBA30D,

B OJIHOPOJHO# cpene. JIyu cBera

OtpakeHHe CBeTa. 3aKOHBI OTPAXKCHHS
cera. IToctpoenue u300pakeHHH B IUIOCKOM

3epKare

5.3.3

534

5.3:9

53.6

cBeTa. AOCOIIOTHBIHM mokasareib
IpeIoMIICHHS
[omxoe BHYTpPEHHEE OTpaKEHHE.

[Ipenomiienue cBera. 3aKOHBI TPEJOMIICHHS |

[IpenenbHBI YroNl TOJHOIO BHYTPEHHETO

OTpaKEHU

Hucnepcuss cBera. CIIOXHBIA  COCTaB

oenoro ceera. L[Ber

Cobuparolmue ¥ pacCceHBAIOIIHEe JIMH3BL

Tonkas nuu3a. MOKycHOE pPacCTOSHHE H |

OITHYECKAas CHJIa TOHKOH JIMH3LBIL.

[TocTpoerne u300pakeHUH B COOMPAOIINX |

H pacceuparommx JmH3aX. Dopmyna |
TOHKOM JIHH3BIL. YBEJIHYEHHE, JaBaeMoe

JIMH30#

5.3.8

peiesibl IPUMEHUMOCTH T€OMETPUYECKON

ONITHUKH
_I/ETepchepe};l;m cBera. KorepeHTHbIE
UCTOYHUKH. YcnoBus HaOOIEHHUST |
MakCHMYMOB u MHHHMYMOB B

uHTEpMEPEHIIMOHHON KapTHHE OT JBYX




53.9

CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB

,D;H(bpe_ucunsi CBETAa. I[ml)pafcunorm_z;si

pemérka. YcinoBue HaOIIOACHUS TIaBHBIX

MaKCUMYMOB npu NafgeHUuI
MOHOXPOMAaTHYECKOIr0 cBera Ha
MU PAKIAOHHYIO PEIETKY

[Tonspusamus ceera

3311

3.3.12

6.1

Texnuueckue ycTpodcTBa: OYKH, JIYIIa,

¢doToanmapar, NTPOEKIIMOHHEIM anmnapar,

mokaszarens npenomieHus. Mccnenosanue
CBOMCTB  W300pakeHHMH B  JIMH3aX.

HalOmopenue qucnepeuu cBeTa

MHKPOCKOIIL, TEJIECKOTI, BOJIOKOHHAs
OITHKA, nudpakioHHas peleTKka, |
TOJISAPOHT ‘
Hpaxﬁmecme pangm. I/I3M613éﬁm:

SJIEMEHTBI CIELUAJIBHOM TEOPMM OTHOCHTEJIBHOCTH

['paHHIBl TPUMEHUMOCTH KJIaCCHYECKOH
MEXAHUKH. IToctynarsl TEOPUH

OTHOCHTCJIBHOCTH:

HWHBApHAHTHOCTb |

MOJIyJIS CKOpPOCTH CBeTa B Bakyyme,

MIPUHIIAII OTHOCUTEIFHOCTH DHHINTeWHA

OTHOCHTENBHOCTH OTHOBPEMEHHOCTH.
3ameieHHe BpeMEHH M COKpalleHHe

JJIIHHBI

DHEpPrusi U UMITyJIbC CBOOOIHOM YaCTHUIIBI

CBs3p Macchl C HSHEprued M HUMILYJIECOM
CBOOOMHON YACTHIBL. JHEpPrus IOKOs

¢BOOOTHOH YacTHIIBI

—_— e e

7.1

KBAHTOBASI ®U3UKA

H#Par##4DIEMEHTBI KBAHTOBOM OIITUKU

Z1.1.1

@®otonsl. Popmyna [1naHka cBI3H SHEPTUU
dorona ¢ ero wyacToTo. DHeprus H

UMITYJI6C HOTOHA




OTtkpriTHE U HccnenoBanue GoTtosdpdexTa. |

Onmerter AT CroeToRa. 3aKoHBI

dorosddexra

YpaBHeHHe OliHmTeina JUIst

7.1.3 thotoaddexra. «Kpacuas rpaHuIa»

dboroaddexra

7.1.4 JlaBiieHue cBera. Om,rrm IT.H. HeﬁeneBa

7.1.5 Xumuueckoe nencrlane cBeTa

TexmmecKue ycTpolicTBa: ¢)0T03J1€M6H’1‘

7.1.6 . (oTomatyuk, COJIHEYHas Gatapes,

: CBETO/IHO

CTPOEI—II/IE ATOMA " |

' Monem, aroma ToMcoHa. OIIBITBI

7.2:1 Pesepdopaa mo uecae10BaHUIO CTPOSHUSA

aToMad. HnaHeTapHaﬂ MOJEIb aToMa

[Tocrymater  Bopa. N3zny4yenue U

MOTJIOIIEHUE CbOTOHOB IIpH Iepexonc

7.2.2 f aToMa C OJHOIO YpPOBHS DJHEPrdd Ha

|
apyroit. Buzsl cnektpoB. CnekTp ypoBHER |
9HEPruH aroMa BoJopozaa -

BOIH-IOBI:IG cBOMcTBa dYacTHI. BonHBI 1€

wiiin bpoiins. KopnyckynsipHO-BOJIHOBO#M
o nyamusM. Jludpaxiuss 2JIEKTPOHOB Ha

KpHCTaLIaX

CrioHTaHHOE H BBIHYKJIEHHOE H3JIy4YCHHE.

72.4 E
- YcTpo#cTBO M IpUHLMI paboTHI Jlazepa

Texuuueckue yCTpOHCTBA: CIEKTPaIbHBIA |

725 aHanm3 (CHEKTPOCKOI), Nla3ep, KBAHTOBBIH |
|

KOMITBIOTEP

[Ipaktaueckue  pabGotel.  Habmonmenue

7.2.6 K
JIHHEHYATOI' O CIIEKTpa

ATOMHOE PO

MCTOJII:I HaOmoAeHud M pemcn)auan

JJIEMEHTAPHBIX YacTHI]




OTkpeiTHEe  pagHOaKTHBHOCTH.  OIBITHI

Pesepdopna mo ompeneneHHiro cocraBa |
732 paguoakTHBHOTO M3mydeHus. CBoiicTsa |
anb(a-, Oera-, raMma-usinydenus. Biusaue |

PaaiHOaKTHBHOCTH Ha XHBBIC OPIraHH3Mbl

. OTkpelTHE  NpPOTOHA U  HEHTpOHA.

Hyxnonnas moxmens simpa ['eiizenbepra —

3BE3/IB], IJIAHETHI, UX BUJIUMOE JIBHIKEHHE

8.2 ConHeuyHass cucTeEMa. IlIaHETHI 3€MHOH |

S WBanenko. 3apsn sapa. MaccoBoe 4uCIIO
snpa. M30Tomnsl
] Ans@é—pacgaﬂj_ SHCKTpOHHbI_I':; T
NO3UTPOHHBIM  Oerta-pacman.  ['amma-
et U3lydYeHHe.  3aKOH  paJHOaKTHBHOTO
pacrazna
- e DHeprus CB&ISH"”H)&(J‘IOHOB B ﬂ,[[];)e._-
‘ Lo Slnepuble cuibl. JledexT Macchl sapa
‘ N o I SInepHBIC pEaKUH. I[é;I_E:HHe —
| aaep
i SnepHbIi peaKT(;p:- b TepMOSII[E;};HBIﬁ—
i cunte3. Ilpobmemsl u l'IepCl'IeKTHBH:
127 A7EpHOH  JHEPreTHKH.  DKOIOTHYeCKHe
| ACHEKTHI SIIepHON SHEPreTUKU
| N 3JIeMeH'I:;]-)-HBIC YaCTHUILIBL. OTKpBITHe"
i 7.3.8 ; NO3UTPOHA. dyHIaMEHTAIbHBIE
| B3aUMO/ICUCTBHUSA |
! : Texuuueckue y(;p.dﬁcma: ,uomi;é'rp, |
! 7.3.9 Kamepa BuibcoHa, SACpHBIN peay;mp,E
aToMHasi bomba
| _l'II;aKT_qucme paﬁé%:x. E:cnendﬁéﬂp; ;
| 7.3.10 | TPEKOB YaCTHII (mo TOTOBBIM
‘ dotorpaduam)
B SJIEMEHTBI ACTPODH3MKI
! _ 41 Bn,u_ 3BE3HOTO HeGa. Cosae3,uk;§l,_ ﬂplc@
| .
| =
i




rpyrnnel.  [ImaHeThl-THranTel 4 HX

CIIYTHHUKH, KapJIHKOBBIE IIJIAHETHL. Mausie

tena CoHEYHOH CHCTEMBL

Connne, ¢ortocdepa u  armochepa. |

ConHeyHas akTHBHOCTh

HWcrounuxk suepruu ComnHua U 3BE3/1

8.5

3B&3/(6I, WX OCHOBHBIC XApPAaKTEPUCTHKH:
Macca, CBETHMOCTh, PajiyC, TeMmIeparypa,

ux B3aUMOCBSI3b. HMuarpamma |

(CIIEKTPAJIbHBIA ~ KJlacC — CBETHMOCTB. |
3BE30BEI  IVIABHOM  MOCJIEIOBATEIBLHOCTH.
3aBHCHMOCTE «Macca — CBETHMOCTEY s

3BE3]1 [TIaBHOM MOCIIEI0BATELHOCTH

###Par##;#]éﬂyipeﬂﬂee _ﬁpoe}me 3;63;:[..-1

CoBpeMeHHEIE IIpECTaBICHUS o |

npoucxoxaeHnd W sBomoiuu ConHua u

3BE31. DTanb! JKU3HH 3BE3T

8.7

8.8

8.9

Mneunpti Iyt — Hama [anakruxa.

CrompansHas  CTpyKTypa L anakTkw,

pacnpeaciCHue 3BE3/], ra3za W IIBUIH.

Ilomoxxenue u gBwxenue ConHIa B |

lamaktuke. Ilnockas u  chepuyeckas
nojcucrems! ['anakTiku

Tunel  ralakTHK. PapuoramakTuku H

KBasapsL. UEpHbIC ABIPEI B SIPAX TATAKTAK |

Bcenennas.  Pacimpenue  BceneHHOH. |

3akon Xabbma. Paszberanme TrajlaKTHK.
Bospact u pamuyc BceneHHOH, Teopus
Bonemoro B3pea. Mojenb  «ropsyeit

Bcenennoit». PermukroBoe H3nydeHue

MacmTaﬁl;as; cTpykrypa  BceseHHOM.

Meraranaktuka. Hepeménuble mpodaeMbl




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLUHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

e ®usuka, 10 xnace/ Mskumes I'.5., Byxosues b.b., Corckuii H.H. mox
penakuueit [TapbentreBoii H.A., AkunonepHoe obmecTBo «M31arenbcTBO
«ITpocBeuieHue»

» ®usuka, 11 xnace/ Msxumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakuueit [TapdentreBoit H.A., AkuponepHoe o6mecTBo «31aTenbecTBO

«ITpocBenieHue»

METOANWYECKHUE MATEPHAJIBI 1JI51 YYUTEJIA
C6opHuk 3amay no ¢usuke s 10-11 kiaccoB o61eo0pa3oBaTeIbHBIX

yupexaenuid./ nox penakuueit H. A. [TappenTteeBoil. — M.: IIpocBemieHue

A PPOBBIE OGPA3OBATEJILbHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

http://school-collection.edu.ru
http://class-fizika.ru
http://elkin52.narod.ru
http://www.fizika.ru
https://interneturok.ru/



TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC o a7 ;g S -
| ‘ ' KosmmuecrBo 1acos _ m L | DJIeKTpPOHHBIE
' HaumenoBanme pa3/iesioB H TeM ' | (uudposbie)
Nenmn | Kourpoabneie | IlpakTnyeckue |
NporpaMMbl Bcero o6pa3oBaTe/ibHbIE
‘ . paboTtel paborsl
, pecypchbl
] |
' Pazpen 1. DU3UKA 1 METO/IbI HAYYHOI'O IIO3HAHUSI :
L= 2l = = s : ] s |
|11 o & T ) , bubmmoreka [IOK
i_' g T il i .' - https://m.edsoo.ru/7f41bf72 |
I Wroro no pazneiy 2
| Pasiex2. MEXAHMKA e )
. 5 ‘ bubmoteka [JOK
| 2.1 | Kunemaruka - - 5 o » _. “__}  hitps://m.edsoo.nu/ 741672
i ' bubimoreka [IOK |
22 Aunamika ¥ - ] B ! https://m.edsoo.ru/7f41bf72 |
; - bubimmorexa [JOK i
4l AAKOEE! COXPAHCHYR B MEXAUIEL . E : 1 | https:/m.edsoo.ru/7f41bf72 |
| sy = marncnes = -3 i i = TR e - Sl
Wroro no paszaeiny 18
Pasnen 3. MOJIEKYJISIPHASI ®U3HKA ¥ TEPMOJIMHAMMKA RN
|5 1 OCHOBBI MOJICKYJISPHO-KHHETHYECKOH 9 ' | bubmmoteka [IOK '
1 TeopHH { https://m.edsoo.ru/7{4 1 bf72 !
bubmoteka [{OK |
|32 OCHOBBI TEPMOIMHAMHKH _ 10 _ 1 ; | * hitps://m.edsoo.ru/IF41bT2.
313 ArperaTHble COCTOSTHUS BELIECTBA. 5 bubnuorexa [TOK
(5 da3oBbIe IEPEXOIbI TR P | https:/m.edsoo.ru/7f41bf72 |
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Hroro no pazneny J
_P;:s;e;_ 4. 5HEKTPOI[HHABEHKA W - - R
| R e - = = — R
_ bu6motexa [IOK

4 BﬂeKTpfcjraTlilia - _10 1 https://m.edsoo.ru/7f41bf72
42 ‘ ITocTosiHHBIH d/eKTpHYecKuii ToK. Toku B 12 | 1 ! butmmnorexa [IOK

; | pasIMYHBIX Cpeiax B | https:/m.edsoo.ru/7f41b{72

Hroro no paszeny 22
~ PesepsHoe Bpemst A WL Dgen, T I .

g - | 4

OBIIIEE KOJIMYECTBO YACOB ITO ITPOI'PAMME




- 1T KJIACC

Kosmm4ecTso yacon B - | BHEKTpﬂﬁﬂble-
. HaumenoBaHHe pa3/ie/ioB H TeM ' uuppossie
Nem/mm | pas - Kontpoabnbie | IlpakTuuyeckue (tmdp )
NpOrpaMMbI " Beero | oOpa3oBaTe/ibHBIE
padoTnbi paGoThl
. pecypcbl
_Payen LOJNEKTPOMMHAMMKA ikl s
|11 MarauTtHOoe 1noJjie. DJIeKTpOMarHuTHas 1 1 ‘ 3 bubmmoTtexa [JOK
’ HHITYKIHS https://m.edsoo.ru/7f41¢97¢c
Hroro no paszaeiny |
 Pasaen 2. KOJEBAHUS M BOJHB B N I Ll
21 ' MexaHHYEeCKHE U DIEKTPOMATHHTHBIC 9 [ 1 " Bubamorexa ITOK .
' | KojiebaHus | htps://m.edsoo.ru/7f41¢97c |
9 I MexaHu4YecKHe U JIeKTPOMAarHUTHhIE 5 1 . bubnuorexa [JOK
' | BOJIHBI https://m.edsoo.ru/7f41c97¢
| ! bubmorexa [JOK
; | . 3
_ % E ?Tlia_ 2 i E)__ . 1 T | https://m.edsoo.ru/7f41¢97¢
Wroro no paszeny | 24 |
' Pasnen 3. OCHOBbI CIIEHMAJIBHON TEOPHU OTHOCUTEJILHOCTH o gy
31 - OCHOBBI CIIEIHATTBHON TEOPUH 4 . 1 bubmorexa [JOK ]|
‘ Jl OTHOCHTE/ILHOCTH i . https://m.edsoo.ru/7f41c97c¢ |
' Wroro no pasneny 4 ‘ I
 Pajeand KBAHTOBASLOM3MKA S o
il s " BuGnmorexa [OK
4.1 _I .?_HCMGHTH KBaf{_TOBOH OTTHIH - 6 ) _‘ o | https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenne atoma 1 4 ! bubmorexa [IOK ‘




4.3

‘ ATOMHOE SIpO

Hroro no pazneny

Pasnes 5. SJEMEHTBI ACTPOHOMAH U ACTPO®H3HUKH

| hﬂ'psi{fm.edsoo.ru/?ftl [ L9i

bubimoreka [{OK
https://m.edsoo.ru/7{4 1 c9'?c_‘

15

[ 3.1

‘ DJIeMEHThI aCTPOHOMHH U aCTPO(U3UKU

Hroro no pasaeiny

7

bubmuorexa [{OK
htlns:!;’m.edsoo.ruf?ﬁ‘r 1c97¢

|
Is.1

Paszien 6. OGOBIIAIOIIEE TTOBTOPEHHE

O6o01aroiiee NOBTOPEHHE

Wroro no pasjeny

PesepBHOE BpemsI

OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

BHEJiI;I_(;'IEKa [HOK
https:/m.edsoo.ru/7f41¢97¢ '




NOYPOYHOE IINTAHUPOBAHME

Whaace

i.N‘e

n/n

| OKpY’KaloIIero Mupa

Tema ypoka

dusuka — HayKa 0 IpUPOJE.
Hayunble MeTO/1bl TO3HAHHUS

Ponk u mecto pusuku B
(popmMHEpOBaHUK COBPEMEHHOM
HAy4HOW KapTUHBI MHDA, B

NPaKTHIECKON e TeTLHOCTH JIHoJeH

MexaHu4eckoe JBHIKEHHUE.

OTHOCHTEIBFHOCTh MEXAHHYECKOTO
jBwkenus. [lepemernenne,
CKOPOCTB, YCKOPEHHE

PaBHOMEpHOE NPAMOIHHEHHOE
JIBH)KEHUE

PaBHOycKOpeHHOE IPSIMOJIMHEHHOE
JIBU)KEHHUE

| KonugecTBo 9acos

Bceero

KoHTpoabHbIE |
paboTsi

IIpakTuyeckue
padoThI

dakr

|  cBobomHOTO NageHus

CsoboHOe najieHne. Y CKopeHHe

KpuBosmHeiHOE 1BHKEHHE.

DIIeKTPOHHbIE
nupposbIe
obpa3oBaTe/ibHbIE

pecypcesbl

bubnmoreka [IOK
https://m.edsoo.ru/ff

bubmoreka [TOK
https://m.edsoo.ru/ff0

bubmoreka [JOK
https://m.edsoo,ru/f1)
¢3508

--];I;I-{-S_J;IHOTeKa [HOK

https://m.edsoo.ru/t10

¢3620

bubmoreka [IOK
https://m.edsoo.ru/ff0
3n2e

Bnﬁnm“re-k-a ﬁOK |

https://m.edsoo.ru/f10)
¢39cce

bubmmorexa L[O"K

: _l_lttp_s:ffln.E(_!soo.m!{’ﬂ} |

e ]



. orcuera. Ilepsslit 3axoH HproToHa

JIBr>xeHUe MaTepHaIbHOM TOYKH MO |
OKPYKHOCTH

[TpuHIHMI OTHOCHTEIBLHOCTH
I"anmunes. MHepuuanbHble CHCTEMBI

Macca tena. Cuna. [Ipusiun
Cyneprnosunuu cuil. Bropoii 3akon
HrproToHa ji1st MaTepuasbHOM TOYKH

10

11

CKOpOCTh

rase

Tperwuii 3axon Herorona mst
MaTepHalbHBIX TOYEK

3aK0H BCeMUPHOTO TaroTenus. Cuiia
TsoxecTH. ITepBas kocMuyeckas

S _47 ]

Cuna ynpyroctu. 3akon 'yka. Bec
Tena

= 1
Cuna tpenus. Koaddunuenr |
Tpenns. Cuiia CONPOTUBJICHUS IPH
JBHXKEHUH TEJA B )KHJIKOCTH MU

IloctynaTenbHOe U BpalaTrebHOe
JBHXXECHHE a0COMIOTHO TBEPIOTO

tena. MoMeHT cuitbl. [1nedo cuuibl.
YcioBus paBHOBECHsI TBEPIIOTO Tella

WMmynec MaTepUalibHOM TOUKH,
CHCTEMBI MaTepPHAIbHBIX TOYEK.
Wmnynbe cuitbl. 3aK0oH cOXpaHeHHs!
UMITynbca. PeakTHBHOE IBHKEHHUE

L

c3be8

[ ¢3d00

c3ada

bubmuoreka IJOK
https://m.edsoo.ru/ff0

bubmoreka [JOK |
https://m.edsoo.ru/ft0
c3be8

bubnunorexa IIOK
https://m.edsoo.rw/ff)
c3be8

bubnmoreka [JOK
https:/m.edsoo.ru/ff0 |

Bnﬁf;uoff_:xa [TOK
https://m.edsoo.ru/ff0
c_3t:1_8

bubnuoreka IJOK
https://m.edsoo.ru/ff0 ‘
c3f76 -

bubmoreka [IOK
https://m.edsoo.ru/ff0
c4la6

bubmuoreka IJOK
https://m.edsoo.ru/ff0
c43d6 |




[ 18

[ 20

PaboTa 1 MOIIHOCTE CHIIBL
Kuneruyeckas sHeprus

MarepuanbHOd Touku. Teopema 06 |
WU3MEHEHUHU KHHETHYECKOH JHEPIHH

HOTCHI.[PIEUII:H&SI SHEPIru:i.

[TorenumanbHas SHEPTUS YIIPYTO
neopMUPOBAHHOM NPYIKHUHBEIL.
[loTernmansHas sHEprus Tena
BOJIM3H TOBEPXHOCTH 3eMIIH
IToTeHIHaNbHBIE U
HEMOTeHIHAIbHbIC CHIIbL. CBsI3b |
paboThl HEMOTEHIUATBHBIX CHJI C
M3MECHCHUEM MEXaHMYECKOH dHEPIHH

CHCTEMBI TeJ1. 3aKOH COXPaHCHHUs

MEXAHHYECKOH DHEPIUH

JlabopaTopnas pabora
«HccnenoBanue cBs3H pabOTHI CHITBI |
C H3MEHEHHEM MEeXaHH9YeCKOH |
SHEPrHH Tejla Ha IpUMepe |
PacTSHKEHHUS PE3HHOBOTO XKI'yTa)

KonTponbshas paboTta mmo treme
«Kunemaruka. JlunamMuka. 3aKOHBI
COXpaHEHHS B MEXaHHKE)

21

OCHOBHBIE MOJIOKEHHS
MOJIEKYJISIPHO-KHHETUYECKOH |
TEOpuH. BpoyHOBCKOE IBHKEHHE. |

Huddysns

22

Xapakrep ABHIKCHHS U
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA.

bubmorexa [JOK
https://m.edsoo.ru/ff0
c4502

bubnuoreka [JOK |
https://m.edsoo.ru/ff0
cd6la

bubtnuorexa [JOK
https://m.edsoo.ru/ff0
c478c

bubmoreka [JOK
https://m.edsoo.ru/ff0 |
c4b74

bubimorexa [[OK |
https://m.edsoo.ru/ff0 |
c4de2 |




v |
MO,[IBJIH CTPOCHHA I'a30B, }KHIKOCTEH |

U TBEPJBIX TEJ

23

24

25

29

Macca monekyn. KonuuectBo
Bewectsa. [locrosiHHast ABoraapo

Tennosoe pasHoBecue. Temneparypa
u e€ uzmepenue. [llkana temneparyp
Ilenncus

HUneaneraeni raz 8 MKT. OcroBrOE
ypasaenue MKT

AbcomoTHas TeMiieparypa Kak Mepa |
CpellHEH KHHETHYECKON SHEPIrUur
JIBWKEHHUS] MOJIEKYJI. Y paBHEHME
Menneneepa-Knaneiipona

3akon JlansToHa. "a30BBIE 3aKOHBI

JlabopaTopnas pabora
«MccnenoBanue 3aBHCHMOCTH
MEXIy ITapamMeTpaMu COCTOSTHHS
Pa3peKEeHHOr0 ra3a»

H3omporiecchl B HIeaTbHOM Ira3e u
UX rpapuyuecKoe npeacTaBIeHHe

Buyrtpennss sueprus
TEPMOIMHAMUYECKOH CUCTEMBI U
cnoco6bl e€ u3meHenus. KonuuecTso
TEIUIOTHI B pabora. BHyTpeHHA
SHEPrHs OJHOATOMHOIO H/1€albHOTO
rasa

31

G

Buns! Temnonepenauu j

bubnamorekxa LIOK—
https://m.edsoo.ru/ff
cdfde

Bubmoreka [JOK
https://m.edsoo.ru/ff0 |
cSlle

BHGﬂHOT;cé_LiOK '

|
:

https://m.edsoo.ru/ff0
¢370e

bubmotexa 1JOK
https://m.edsoo.ru/ff0
¢5952

 BuGmorexa [IOK




| YnenbHast TEIUIOEMKOCTD BEIECTRA.

KonuyecTBo TemioTsl mpu
teruionepenade. AauadbaTHbli
nporecc

33

[lepBbIii 3aKOH TEPMOIMHAMUKH H
ero NpuMeHeHHe K H30Tpolieccam

34

HeobpaTuMocTh POIECCOB B
npupojie. Bropoii 3akon
TEPMOAMHAMHKHI

35

36

37

38 !

39

[Tpunnun neiicraus u KII1J{
TEIUIOBOH MalllMHbI

[Tuxn Kapro H _ero KII/

Dkonoruyeckue mMpodIIeMbl
TETUIOIHEPTreTHKH

i ___c60{)a

httns_:s’fm.edsoo.ruffﬂ) |

bubmioreka 1{OK
https://m.edsoo.ru/ff0
c5¢36

Bubmoreka IJOK

https://m.edsoo.ru/ff0
cacfe

bubmuorexa [IOK

hitps://m.edsoo.ru/ff0
¢6230

Bu6moTeka I._[OK. .
https://m.edsoo.ru/ff0

O606maromuii ypox
«Monexynsapaas ¢pusuka. OCHOBbI
TePMOIMHAMHAKHY

KonTponsHas paboTa o teme
«Monexyisipaas ¢puzuka. OCHOBBI
TEPMOJIMHAMHKU

40

[Tapoo6pa3oBaHue 1 KOH/ICHCAIHSL.
Wcriapenue u KHIIEHHE

41

AOCoImoTHasA ¥ OTHOCHTEIBHAs
BJIIQXXHOCTH BO3/1yXa. HachimeHHbIN

|
https://m.edsoo.ru/ff0 |
|
i

bubmoreka IJOK |
https://m.edsoo.ru/ff0)
6938

T
bubmorexa [IOK |

cbas(

Bu6miorexa LIOK
https://m.edsoo.ru/f10
c63b6

| butmorexa [JOK

| https://m.edsoo.ru/ff0




nap

42

Teépmoe Teno. Kpucraiueckne u
amop(HbIe Tena. AHU30TPOIHS
CBOMCTB KprcTaiioB. JKuakue
kpuctawibl. CoBpeMEHHbIE
MaTepuabl

[InaBneHue u KpUCTAUIH3ALIKS.
V iensHasi TEIUIOTA NUIABJICHHS.
Cy6numarus

44

YpaBHeHMe TenIoBoro dasanca

45

DIIeKTpHU3aIHs T, DIEeKTPUYECKHH
3apsn. J[Ba BH/1a DIEKTPUYECKUX
3apsJi0B

46 |
|
47 !

48

[TpOBOIHUKH, IUIJIEKTPUKH U
HOJYTIPOBOJIHUKH. 3aKOH
COXPAHEHHUS ITNEKTPUUYECKOTrO 3apsia
BsaumoieiicTBIE 3apa10B. 3aKOH
Kysiona. TodeuHblit 31eKTpu4ecKuit
3apsiz

Hanpsok€HHOCTD DJIEKTPHYECKOTO
nons. IpuHiun cynepno3unuu
NIEKTPUYECKHUX T10JieH. Jluaun
HaMNpPsHKEHHOCTH

bubmoreka [JOK |

bubmmorexa [JOK
https://m.edsoo.ru/ff0 |
¢6510

https://m.edsoo.ru/ff0
c6708

49

MOTEHIIHAJIOB

PaboTa cHII 3JIEKTPOCTATHYECKOTO
nojs. [Torenmuman. Paznocts

|
| c6820 !

cbbee

bubnuorexa I_iOI{ ;
https://m.edsoo.ru/ff0

bubmuoreka [IOK ‘
hitps://m.edsoo.ru/ff0 ‘
s
|

bu6miorexa [JOK
https://m.edsoo.ru/ff0 .
cbbce '

butmorexa 1JOK
hitps://m.edsoo.ru/ff0
cbeed

bubmoreka [JOK
https://m.edsoo.ru/ft0
c6df2

bubnmuoreka [{OK
https://m.edsoo.ru/ff0
¢6100




50

[TpOBOTHHUKH U JIMJIEKTPHKHU B
3JIEKTPOCTATHYECKOM TI0JIE.

HHBHGKTPHHCCK&H INPOHHUIAEMOCTDb

51

| 52

Onexkrpoémkocts. Kongencarop

DNEKTPOEMKOCTB MJIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apSDKEHHOI0 KOHJIEHCATOPa
Jlaboparopnast pabora "HU3mepenue
AEKTPOEMKOCTH KOHIeHcaTopa"

54

55

56

[Ipunnun nekicTBUs ¥ IPUMEHEHHE
KOHJIEHCATOPOB, KOMMPOBAIBHOTO

| anmapara, CTpyHHOIo npHHTEepa.

| DnekTpocTaTHYecKast 3aluTa.

| 3azemuieHHE JIEKTPONPUOOPOB

DNeKTpHYECKUi TOK, YCIOBHS €ro
cymectBoBanud. [1oCTOSHHBIN TOK.
Cuuta Toka. Hanpspkenue.
Conpotusiienue. 3akon Oma Juist
ydacTka Hernd

I[TocienoBareibHOE, TapaLICIBLHOE,
CMEIIaHHOE COeTMHEHNE
NpoBOAHHUKOB. JIaBoparopHas
pabota «/3ydeHne cMeNIaHHOro
COEJIMHEHHSI PE3UCTOPOBY

| 57

Pabora 1 MOIHOCTE
ANIEKTPAYECKOTO TOKA. 3aKOH
Jixoynsa-Jlenma

0.5

bubnuorexa [JOK |

https://m.edsoo.ru/ff0 ‘
c7018 '
Bubnmorexka [JOK |
https://m.edsoo.ru/ff0 |

¢7126 |

bubmorexa [IOK ‘
https://m.edsoo.ru/ff) |
c72c0

bubmorexa [JOK
https://m.edsoo.ru/ffl)
¢7410

bubmorexa IJOK
https://m.edsoo.ru/ff0
¢7838




58

62

63

|
| DreKTpoHHasi POBOIMMOCTD

" 3axon Oma Jus IOJTHOI (3aMKHYTOH) |
anexTpudeckoi uenu. Koporkoe ‘
3aMbIkanue. JlabopatopHas pabora |

. «H3mepenne DJIC ucTouHUKA TOKA H |

| ero BHYTPEHHETrO CONPOTHBICHUD)

—

PesepHbiii ypok. KonTponbHas
paboTa 1o Teme "DJeKTpoquHaMHUKa"
/ Beepoccuiickast IpOBEpOYHast

«DNeKTpoAMHAMUKAY /
Beepoccuiickas nposepo4Hast
pabota

TBEP/BIX METAJIJIOB. 3aBUCUMOCTh
CONPOTHBIIEHHUS] METAILIOB OT
Temreparypbl. CBEpXIpoBOAUMOCTh

DIEeKTPUYECKUH TOK B BAKyyME. |
CBo#iCcTBa JIEKTPOHHBIX ITYYKOB

[ToxympoBoAHUKH, UX COOCTBEHHAS

H IIPAMECHAst IPOBOIMMOCTE.

CaoiicTBa p—n-repexoja.

Moy pOBOIHUKOBBIE IPHOOPHI

JJIeKTPHUECKHiT TOK B PaCTBOpax U |
pacIiaBax 3J€KTPOJIUTOB. |
DNeKTpOJUTHYECKAs! THCCOLHALIHS.
DNeKTpou3

DNeKTpUYECKU TOK B razax. |
CaMoCTOSTEIbHBIA H

0.5

butmuoreka [{OK

hitps://m.edsoo.ru/ff) !'

c7ael

Bubmoreka [JOK
https://m.edsoo.ru/fT0
€8¢50

Bubmoreka [JOK

https://m.edsoo.ru/ff0 |

c88be

bubnuorexa I[JOK
https://m.edsoo.ru/ff0
c84ae

bubmorexa I[TOK
https://m.edsoo.ru/ff0
c82ba

bubmmoreka [JOK
https://m.edsoo.ru/f10




HECaMOCTOSITEIBHBIH pa3psi.

Monuus. [Tnasma

66

DNeKTpHYeCcKue NpHOOpPEI |
YCTpPOHCTBA H HX MPaKTHYECKOE
npumeHeHue. [IpaBuna TeXHuKH
OGe3zonmacHOCTH

67

68

KonrpossHas paboTa 1o reme
«Dnexrpocraruka. [locTroIHHbBIA
snexrpudeckuil Tox. Toxku B
pa3IMYHBIX CPEAax»

PesepBHbIid ypok. O600maromui
ypok 1o Temam 10 knacca

OBIIEE KOJIMUECTBO YACOB I10

Bubmvorexa [JOK
https://m.edsoo.ru/ff0 |

. bubmoreka LJOK
https://m.edsoo.ru/ff0
c8a8a

bubmiorexka [JOK |
https:/m.edsoo.ru/ff0
c8f6e




11 KJIACC

KoanuecTro yacos

HSEE- NEeKTPOHHBIE
| Jdara uzyyenus
Ne uHppopbie
Tema ypoxka Konrposbabie | TlpakTtuueckue
n/n Bceero o0pazoBaTeabHbI
paboTb1 paboThI -
IJ1aH taxr pecyp
IlocTosHHEBIE MATHUTEI H HX g
B3auMozeHcTBie. MarnuTHoe nose. uommorexa LIOK
1 < 1 https://m.edsoo.ru/ff
BekTop MarHNTHON MHAYKIMH. 009778
JIMHMM MarHWTHOW MHIYKIMH ]
MarrutHoe noste npoBoHKKA C
ToKOoM. OnsIT Dpcrena. bubmorexa LIOK
2 ® 1 https://m.edsoo.ru/ff
BsaumozeiicTBiE IPOBOJHUKOB C !
0cY8fe
TOKOM
Jlaboparopnas pabora «M3ydyenue Bubnmotexa 1{OK
3 MAard¥THOTO I10JIs1 KATYIIKH C 1 1 https://m.edsoo.ru/ff
TOKOM» 0c98fe '
JlelicTBHE MarHMTHOTO MOJIS Ha
NpPOBOAHHUK ¢ TOKOM. Cuila AMniepa. .
JlaboparopHas paborta bubmrorexa LIOK
4 ” 1 1 https://m.edsoo.ru/ff
«HMccnenoBanune newcTaus P——
2Jac
MOCTOSIHHOTO MarHUTa Ha PaMKy C o
— RS SETR A
JlelicTBHEe MarHMUTHOTO NMOJIA Ha
- IBIKYIIYIOCS 3apXKEHHYIO . . .| Bubmrorexa [{OK
5 1 https://m.edsoo.ru/ff
gactuiy. Cuia Jlopenna. PaGora
0c9df4
cuitel Jloperna
6 ONeXTpOMarHUTHAS HHIYKIHS. 1




IToTox BeKTOpa MarHUTHOM
uapykuun. 3J1C uaaykupu. 3aKon
9NIEKTPOMArHUTHON MHIYKIIMH
Qapanes

Jlaﬁopa'ropﬂa; pabota

bubnunoreka L[_(SI{

FapMOHMYECKHUX KoJeOaHHi.

[IpeBparnenue sHepruu

7 «HMccnenoBanue siBeHus 1 https://m.edsoo.ru/ff
3JIeKTPOMAarHUTHOM HHYKIIHHY» Ocal50
UnpyxruBHOCTE. SIBNeHne
camouHaykiuu. DJIC bubmorexa 1JOK

8 CaMOMHYKIHH. DHEPrus 1 https://m.edsoo.ru/ff
MAarHHTHOTO TIOJIS KATYIIKH C TOKOM. 0ca600
ONEeKTPOMArHUTHOE I10JIE
Texauueckue yctpoiicTa M HX
IPHMEHEHUE: IOCTOSHHbIE MATHHTHI, |

9 JJIEKTPOMATHUTEL, 1
3JIEKTPOABHUIATENb, YCKOPHTEH
9JIEMEHTAPHBIX YACTHII, |
UHIYKIMOHHAS [1€Yh
Ob6obmaroruii ypok «MarautHoe Bubnuotexa [[OK

10 nojse. JJNeKTpOMarHUTHAs 1 https://m.edsoo.ru/ff
HHAYKIM S 0cab82
KonrpossHas pabora 1o teme Bubmorexa IJOK

< —«MarzurHnoe none. —— S N 1 - https://m.edsoo.ru/ff
ONeKTpOMarHuTHAsA WH YKL Ocad58
CBobomHbIE MEXAHHYIECKHE - . "
Konebanus. 'apMonmueckne bubmuotexa [JOK

12 Kosebanus. YpaBHeHue 1 https://m.edsoo.ru/ff

Ocafl6

ol




Jlaboparopuas pa6ora
«HccnenoBanue 3aBHCHMOCTH

MepHoaa MaJibIX KonebaHui rpysa Ha
’ HHUTH OT JJIMHBI HUTH H Macchl
L rpysa» ) B ERETLEL
i Konebarensusrii konTYp.
CB0oGOTHEIE 3/IEKTPOMArHUTHEIE Bumorexa LIOK
14 KOJEOAHHS B HyicallbHOM https://m.edsoo.ru/ff
KonebaTeIbHOM KOHTYpe. AHAIOTHs 0cb820
MEXIy MEXaHHIECKHMH U
3JICKTPOMAarHUTHBIMHU KOJIeOaHUsIMHU L _
©®opmyna Tomcona. 3akon bubmuorexa IJOK
15 COXpaHEHHS SHEPIHH B HJICATLHOM https://m.edsoo.ru/ff
KosebaTeIbHOM KOHTYpe Ocb9cd
IIpencrapnenue o 3aryxarommx
KOJIeOaHHSIX. Beinyxnennsie Bbubnnorexa [JOK
16 MEeXaHHu4YeCcKue KoaeOaHusl. https://m.edsoo.ru/ff
Pesonanc. Bemnyxnennsie Ocbb86
JIEKTPOMArHUTHEIE KOJaebaHus
IlepemenHEBIH TOK.
CunyconnansHBIN epeMEeHHBIN TOK. bubnuorexa [JOK
17 MouHOCTh mepemMeHHoro ToKA. https://m.edsoo.ru/ff
_ AMIUTMTYTHOE ¥ JIeficTRyomee _ - ~Ocbd34
3HaYEeHHE CHJIBI TOKa U HAIPSKEHHS
Tpancdopmarop. [Ipoussoactso, e T o e R
18 nepelada u notpeGuenue Ve
IJICKTPHUYIECKON IHEPrun L )
19 YCTpOHCTBO M MpaKkTHYECKOE bubmorexa IJOK
IPUMEHEHHE JIEKTPUUYECKOTO https://m.edsoo.ru/ff




F 3BOHKA, T'eHepaTopa NepeMeHHOro Occ324
TOKa, JIMHUH 3JIeKTponepeaad -
OKOIOruYecKre pHCKH MpH |
MIPOM3BOJICTBE IEKTPOIHEPTHH.
20 KynsTypa ucnons3oBanus 1
9JIEKTPO3HEPIHH B ITIOBCEIHEBHOM
KU3HU
Mexanudeckue BONHBI, YCIOBUS
pacripoctpanenus. [lepuon. Bubmorexa [JOK
21 CxopocTk pacnpocTpaHeHus 1 1 https://m.edsoo.ru/ff
JymHa BoNHEL [lonepeynsie u Occa54
NPOIOJILHEIE BOJIHBI ;'
3Byk. CxkopocTs 3ByKa. ['poMKocTh ! hfmoTexa HOK_
= 3ByKa. Beicota Tona. Tem6p 3Byka 1 hitps://m.edsoo.ru/ff
OJeKTPOMAarHUTHEIE BOJHBL, HX bubmuorexa IJOK
23 cBOMCTBA M cKopocTh. [lIkana 1 https://m.edsoo.ru/ff
SMEKTPOMArHUTHBIX BOJIH Occfe0
[TpuHIUIIBI paIHOCBSI3H H
24 TeneBuneHus. Passutue cpencts 1
cBsa3d. Paguonoxanus
Bubmorexa [[OK
los | ggﬂgﬂ@amﬁm «Komebammsim | b Nmeainiaat i)
1 ect8 :
IIpsmosnuHeitHOe pacnpocTpaHeHye M a1 st
cBeTa B Egﬁz)i)-b,unoﬁ —Cpe;[e. o a B e
26 & 1 https://m.edsoo.ru/ff
Toueunrrit ncroynuk ceeta. Jyy =
0cd350
cBera
27 OtpaxeHue cBeta. 3aKOHbBI 1 bubmuorexa OK |




H300pakeHHH B ILTOCKOM 3epKajie

H ttps://m.edsoo.ru/ff
Ocd4el

IIpenomMnenne ceeta. [ToanHoe

OTPa’XCHHA CBETA. HOC'I‘pOGHPIe
f
|

[Tonsipuzanus ceera

BHYTPEHHEE OTPAXKEHHUE A
28 " P ' 1 https://m.edsoo.ru/ff
[IpenensHbIi yros nojaHoro 0cd7f6
BHYTPEHHET0 OTPAXKEHHUS
Bbubmorexa [JOK
JIa6oparopHas pabora «M3mepenue
29 paTopHasi p P 1 https://m.edsoo.ru/ff
1I0Ka3aTes NPeNoOMIICHUS CTEKIIa»
Ocd67a
JInnspl. ITocTpoenne u3o6paxenuit bubnuorexa [JOK
30 B H3€e. DopMyIia TOHKOM JIUH3EL. 1 https://m.edsoo.ru/ff
Y BelnuYeHHE THH3ET Qeddle
Jlaboparopuas pabora
31 «HMccnenoBanue cBoicTB 1
U300paXEHUI B THH3aX)» ) 15
Hucnepcus ceera. CII0KHBIM COCTAB
32 Oenoro ceera. Liet. JlaGopaTtophas I
pabora «Habmonenue mucnepcun
CBETa»
bubmioreka [JOK
Hurepdepenuus ceera. J{udppakuus
33 POepomn HHiDpaty 1 https://m.edsoo.ru/ff
ceera. Jludpakunonnas pemérka Oced2d |
.. | llonepesocts cretossix B, | B
34 P g 1 https://m.edsoo.ru/ff

Ocf02e

| OmrTuueckue npuOOPE! ¥ yCTPOHCTBA

35 H yCcIOBHS MX 6€301macHOro 1
HpUMEHEHUS
36 I'paHUIB] TPHMEHUMOCTH 1 bubmiorexa I[JOK




KJIACCHYECKOU MEXaHHKH.
IlocTynaTsl cnenHanbLHOM TEOpHH

ilttps :;’f’ln.edsoo.rufff‘j
0cf862

OTHOCHTEJIBHOCTH _

OTHOCHTENBHOCTH Bubmorexa IJOK
37 OJHOBPEMEHHOCTH. 3aMeIIEHHE 1 https://m.edsoo.ru/ff

BPEMEHH H COKpalleHHE JIIAHBI Ocfa4?2

OHEPrusi 4 HMITYJIEC

PeNATHBUCTCKOH yacTuipl. CBA3b Subamorera 1OK
38 e 2 n 2 1 https://m.edsoo.ru/ff

Mac SHEPrHeH 1 HMITYJIBCOM. 0cfe68

OHeprus noxos !

Konrtponshas pabora «OnrTuka. bubmmorexa IJOK
39 OcHOBEI cIeHaIBHOM TeopHH 1 https://m.edsoo.ru/ff

OTHOCHTEJIEHOCTH B B 0cf6f0

®otonsl. Popmyina [Tnanka. BuGoieRn HOK_
40 Dnepris 1 EMIYIBC HoToRA 1 https://m.edsoo.ru/ff

R S _ TSI S | Oofels

OTKpBITHE U HCCIIENOBAHUE | bubnuorexa ITOK
41 doroaddexra. Onpirsr A. T 1 https://m.edsoo.ru/ff

Cronerosa - Ocffc4

3axons!l poroaddexra. Ypasuenue bubmoreka IJOK
42 O¥nmreitna ms Gporoadpexra. 1 https://m.edsoo.ru/ff

«Kpacnas rparunay goroapdexra 0d015e

Hasnenue csera. Onpirer T1. H. _ bubmuorexa [JOK
43 JleGeneBa. Xumudeckoe neiictare 1 https://m.edsoo.ru/ff

i L e I L] ) aah L | 0d04a6

Texnuyeckue ycrpoiicTa U
a4 MIPaKTHYECKOE IPHMEHEHHE:: I

doToanemenT, GpoTomaTUHK,

COJIHEYHasl OaTapes, CBETOIHOI



BHGHHOT_EJ ﬁ&W

OJIEKTPOHHBIN U IIO3UTPOHHBIH GeTa-
pacman. 'aMMa-u3inyuenue

«DJIEMEHTEI
45 Penienne fa,uaq 10 TeMe «3JeM https://m.edsoo.ru/ff
KBAHTOBO# ONTHKH» 040302
Moneins aroma Tomcona. OneITh Bubnuorexa ITOK
46 Pesepdopna o paccesuuio a- https://m.edsoo.ru/ff
qacTull. [Inanerapuas moxens aroma 0d091a
bubmuoreka [[OK
47 ITocrynarsr Bopa https://m.edsoo.ru/ff
0dOafa
HNznyyenue u normomenue GpotoHOB Bubmioreia LOK
ubnnorexa
e M ro
48 R AR O'Iu:l‘o ! https://m.edsoo.ru/ff
YPOBHS SHEPTHH Ha JApYroii. Buspl | 0d0afa
o CIEKTPOB 3 ) o - 3 Sy i P
BonHoBsle cBoiicTBa yacTuIl. Bostmbl BHGTHETRRTIOR
- HOJIHOTEK
49 2 BpOHJ‘I‘H. Kopmycxynapro- https://m.edsoo.ru/ff |
BOJHOBO#M Jyayin3Mm. CIOHTaHHOE H 0d0ca8 |
BBIHY)KIICHHOE H3Jly4eHHe ! L - L T le ____'
OTKpBITHE PaiHOAKTHBHOCTH. Ba6pERs TIOK
Ongitet Pesepdopaa mo <
50 pdopa https://m.edsoo.ru/ft
OIIPEZIENIEHHUIO COCTaBa 0d0fd2
PaJOaKTHBHOTO H3JIy4EHHs
CaoiicTBa anbda-, 6era-, ramma-
51 -u3nydenusd. Bougume e
PaZMOaKTUBHOCTH Ha KUBBIE
OpraHM3Mbl B
OTKpEITHE IPOTOHA 1 HEHTPOHA. B [OK
nbnuoTeka
. Anbda- :
52 Hsoroms1. Ansda-pacan https://m.edsoo.ru/ff

0d1162




53

OHeprus CBS3H HYKJIOHOB B sIpe.
SnepHble peakuyu. S nepHbIit
peaktop. [Ipo6Gnemsl, HepCHeKTHBEL,
9KOJIOTHYECKHE aCIIEKTHI SACPHOM
OHEPreTHKH '

bubmorexa [JOK
https://m.edsoo.ru/ff
0d1356

54

OnemeHTapHbIe YacTUIBL. OTKpHITHE
TIO3UTPOHA. MeTobl HaboneHus U
PETHCTpALH JIEMEHTAPHBIX
yactal. Kpyrnsii cron
«DyHIaMeHTaIbHBIE
B3auMOJieHCTBUS. EquHCTBO
(H3HYECKOH KapTHHBI MHPa»

55

JBHXKECHHE. Conneunas cucrema

Oranel pa3BUTHS ACTPOHOMHMH.
I[IpuxnagHoe U MHPOBO33peHYECKOE |
3HA4YE€HHE aCTPOHOMHMH. Bujy
3B€3/1HOr0 Heba. Co3Be3aus, sipKue
3BE3/1bl, [UTAHETHI, HX BUAHMOE

56

Connue. ConHeynas akTHBHOCTS.
HUcrounuk sHeprun CoHna u 38&31

BuGnuoreka [JOK
https://m.edsoo.ru/ff
0d0e38

57

3BE3MBI, X OCHOBHBIE
XapaKTepUCTUKH. 3BE3/BI TIIABHOMN
nocneioBaTensHocT. BayTpennee
cTpoenue 38€31. CoBpeMeHHEIE
[PEJCTaBJIEHHS O IPOUCXOXKIECHUHU U

sBomonuu CoHIa ¥ 3BE3 .

Muneunsrit [Iyte — nama
l"amaxTuxa. I[Tono)xenue u ABHKEHHE
Connna B Nanaktuke. [anakTaky.




YépHble OBIPHI B iApax rajakTHK

Bcenennas. Pazberanne rajgakTuk.
Teopus Bonpmoro B3psiBa.

aCTPOHOMHMH U aCTPO(DUIHKH»

59
PenuxToBoe n3nyyenue.
MeraranakTuka

60 HepemeHnnrie mpo6ieMsl
aCTPOHOMHH _

61 KontponsHas pabora «DneMenTsI ;

62

O6o6maromuii ypok. Pois pusuku
U aCTPOHOMHH B 9KOHOMHYECKOH,
TEXHOJIOTHUYECKOH, COIMATTLHON H
9THYECKOH chepax aearensHOCTH
geoBeKa

63

O6o6maronuii ypok. Posb u Mecto
(u3NKM ¥ ACTPOHOMHUU B
COBPEMEHHOM HayYHOH KapTHHE
MHpa

64

O6o6matommuit ypok. Poss
Gu3uyeckoit Teopuu B
(popmupoBaHHU npencTABIEHHU 0
(pusuyeckoii kapTuHe Mupa

Obobmaromuif ypok. Mecro
(u3HUecKoii KapTUHBI MUpa B

65 o0IIeM psIy COBPEMEHHBIX .y . ] R
€CTECTBEHHO-HAYYHBIX
npeACTaBIeHHI O IpUpoae

66 PesepsHblii ypokx. MaruuTHoe nose.




ONeKTpOMarHuTHasE HHIYKIHS

Peseprblii ypok. OnTuka. OCHOBEI

67 CHenuaisHOR TeOpHH 1

OTHOCHTEIBEHOCTH

Pesepnsiii ypox. KsanToas pusuka. bubmiorexa [JOK
68 ONeMEHTBI aCTPOHOMUH H 1 https://m.edsoo.ru/ff

acTpo(U3NKH

0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




