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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paldoueil MporpaMMbl BOCIHTAHHS H
KOHIICTIIIUMA TIpeToflaBanmsi yueOHoro mpeamera «Dusmka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Copnepkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydarommuxcsa 10-11 kmaccoB mpu
oOy4eHHH UX (u3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-AESTEIHHOCTHOTO
noaxoaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTh PEATU3ANKU MEKIPEAMETHBIX
CBs3€H (PUBUKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHsS] (PU3HKU HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTanpeIMEeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3Mke BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTATHI 10 T0J1aM O0Y4YECHUS;

e cozepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4eHusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOTo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJICHUM, W3YYaeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TIOJIY4EHHUsI HOBBIX MATEpHAJIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS IPY BHITIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHoBy Kkypca ¢u3MKKA Ui YpPOBHS CpeaHero ooOiiero ooOpa3oBaHUs
MOJIOKEH PpAN HUIEH, KOTOpPhIE MOXKHO paccMaTpUBaTh KakK IPUHIMUIBI €ro
MOCTPOEHUSI.



Hoess yenocmunocmu. B COOTBETCTBUU € HEM KypcC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraéT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUYECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
¢u3uku Cc pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX W TEXHOJOTHUECKHX MPHIOKECHUN
V3YUYEHHBIX TEOPHUU U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHUM, a TaKke OOCYKIEHUs
po0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBISIOTCS (U3MUecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TeopuH, posik (GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TMPEACTABICHUAX O TPUPOJE, TpaHHUIax
NPUMEHUMOCTH TEOpWUH, JJIsi ONHCAHWS EeCTECTBEHHO-HAyUHBIX SIBICHUN W
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHM3allMM SKCIEPUMEHTAIBHON AEeSTeNbHOCTH O0Yy4YaroUIXCs.
Jns  Ga3oBoro ypoBHS Kypca (U3MKM — OTO UCIIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIa0OpaTOpHBIX pPadoT,
KOTOpbIE B TporpamMme 1o (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYECHUYECKUX
MpaKTUYeCKux padoT. BrifeneHne B yka3aHHOM mepedyHe 1abopaTopHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHalleHus kabunera ¢Qusuku. Ilpm »5>TOoM oOecreunBaercs OBJIAJACHHE
OOy4alOLMMHUCST YMEHHUSIMU TPOBOJUTH KOCBEHHBbIE H3MEPEHMSI, HCCIECIOBAHMUS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB 10 TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSeTCS PEUICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. Ilpu 3TOM s pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJladyd C SIBHO
3aJJaHHON (PU3MYECKON MOJEIBIO, TO3BOJIAIONINE TPUMEHSITh H3yYECHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKUX SIBIICHUW M TPOIECCOB B OKPYKAIOIICH
XKU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECeUYeHHI0 y4yeOHOro mpoliecca 0a30BbI YpOBEHb Kypca
¢bu3MKN Ha YPOBHE CpeTHEro o0IIero o0pa3oBaHusl TOJKEH U3y4aThCsl B YCIOBUSAX
IpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX HHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMKia. B kaOuHete (DU3UMKU JOJKHO OBIThH
HeoOXxoaumMoe JabopaTopHoe O0O0OpYAOBAaHME [UIsl BBIMNOJIHEHMSI YKa3aHHBIX B
nporpaMMe Mo (pU3uKe yYeHHYECKUX MPAKTUYECKUX pabOT U IEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHcTpaliMoHHOE  00Opy/I0BaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B HporpamMme Mo (PU3MKE KIIOUEBbIX JEMOHCTpaluuil s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH U  TMPOIECCOB, OSMIUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temaruueckue KOMILUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(MPOBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH TEJIIMH U3y4CHUS] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISIFOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHs] OOY4YalOIIHMXCS K HayuyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUIN O HAYYHOM METOJIE MMO3HAHUS U (OPMUPOBAHKE
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOIO MHPOBO33PEHHUS KakK pe3yJbTaTa H3y4eHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMmeHUH OOBSACHATH SBJICHHUSA C  HMCHOJb30BAHHEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JIOKA3aTeNbCTB;

e (opMmupoBaHHE MPEACTABICHUN O poiu (U3UKK AN PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TuX 1efield oOecrneuyrnBaeTcsl peleHueM CISAYIOIUX 3a/1a4y B

npoliecce u3yyeHus Kypca GU3NKy Ha YpOBHE CPEHET0 00IIero o0pa3oBaHus:



e TmpuOOpEeTEeHHEe  CHUCTEMbl  3HaHUH 00  oOmux  (PuU3NUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPO(DU3HKHY;

e (opmupoBaHme yMEHHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBbsICHEHUS (PU3NYECKUX SIBICHUH B TPUPOAEC U JUISl TNPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEITHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anre GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB WM MPHUHIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJIEHUE METOJIaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS W TIPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMAINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM JJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HECIIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIA0OpaTOPHBIX M
MPAKTUYECKUX pabOT SABISICTCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpOBeNCHHUST JTa0OPaTOPHBIX PabOT M OMBITOB C YYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yUarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayynbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIepUMEHT B (pU3HKE.

MonenupoBanue (u3NYECKUX SBICHMM M mpoleccoB. HayuHble THIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpEeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleH U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. I'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EpEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaIeHUSI.

KpuBonuHeitHoe  aBmKeHUE. [IBWKEHHE  MaTepUAIBHOM TOYKH MO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBIDKCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne IBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnionenue aBukeHUs Tena, OPOIIEHHOTO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJCHMUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEAECICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHM MPHU PAaBHOYCKOPEHHOM
JBW>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOU KUJIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['aynmnes.  IlepBbid  3akoH  HproToHa.
HNHepunanbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectu. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus1, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokos. Kosddumument tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tena.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHndeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanye 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynsc MarepualibHOM TOUYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeaktnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPIUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuManpHass SHeprust Tena  BOIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckrue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOLOMET, KOMED,
IIPY>KMHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydyenne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C UBMEHEHHMEM MEXaHUYECKOW 3HEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UNHOBOTO JKI'YTa.

Paznen 3. MoJgiekyasipHast Gu3nKa 1 TEPMOJIMHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJenn CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJBIX TE U OOBSICHEHUE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ nsMmepenue. lllkama temmneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B MACANbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHHUYecKue yCTpPOMCTBAa M MNPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCINHEHUN.

OneIThl 10 TU(PPY3UN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JOKa3bIBAOIIINE CYILECTBOBAHME MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBHUS.

Monens, nuTrocTpupyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUS WJ€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpeHHsAs 3HEprus TEpMOIAUMHAMUYECKOU
CUCTEMBI U crocoObl €€ u3mMeHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIJIONEpEaaye.

[lonatue 00 aamabaTHOM Tmporiecce. IlepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTtuMocTh MPpoIieccoB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBanusi 3HEPruM B TEIUIOBbIX MamuHax. KoadpduimeHt mnone3Horo
nevctBus TemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIe3HOTrO
JEeHCTBUS. DKOJIOTUYECKUE TMPOOIEMBI TEIIIOIHEPTETHKHU.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHWE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW H»HEpPrHM Teja MPU COBEPILICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOA NEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpruu (TeMiepaTyphl) Teja Mpu Terionepeaaye.

OneiT MO anuabaTHOMY pACIIUPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOHHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aecpecamnuvie cocmoanun eeuyecmea. Dazoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamoB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3aius. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTepHayioB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus ¥ IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. DiaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuka
OnexTpuzanus Tell. OJeKTpUYecKui 3apsn. JIBa BHIa 3IIEKTPUUYECKHUX
3apsaoB. I[IpOBOAHMKM, IUAJIEKTPUKUA M TOITYHPOBOAHMKH. 3aKOH COXpPaHEHMs
AIIEKTPUYECKOTO 3apsija.
B3zaumopeiictBue 3apsa10B. 3akoH Kyiona. ToueuyHblil 3IEKTPUYECKUI 3apsi.
Onexrpuueckoe moine. Hampsok€HHOCTh dnekTpuueckoro mnosd.  I[IpuHumn



CYNEPHO3ULANA DNEKTPUYECKUX Moyeil. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mojs.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATopA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopericTBre HAANEKTPU30BAaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnexkTpocTaTudecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IIJJACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padbomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akon OMa 17151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. Y IEIBHOE CONPOTHBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkxoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUila W BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 MOJHOM (3aMKHYTO#) 2JIeKTpudeckoi menu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJLIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U IpUMECHast MIPOBOJUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIM M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN MO/, FrajbBaHUKA.

Jlemoncmpayuu

W3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MONEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHnHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoit paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomawl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue amextposusza.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISETCS C
YY4ETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMaTUKH,
Ounonoruu, XMMuM, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, FIKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUus,
napabosa, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUUYECKUE (PYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMHU Ha OCHU KOOPJIMHAT, CI0KEHNE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIAayH, TEMIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeM, KUAKOCTEH H



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAIIOB, DJIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHHEM MEXAHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
cropaHusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
NOJIyYEHUS] COBPEMEHHBIX MAaTE€pUaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, AIEKTPOHArPEBATEIbHBIC puOOpHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHAMHKA

Tema 3. Maznummnoe none. INeKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHCcTBHE  IOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MarHuTHBIX nosied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
WHYKIIMH TOJIS TOCTOSIHHBIX MarHUTOB.

MarautHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaeicTBre mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaITPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOM YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOMU
MHIYKIUU. OJEKTPOJBIXKYIIAS CUla HWHAYKUMH. 3aKOH 3JIEKTPOMAarHHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDIESKTPOABWKYIIAs CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJE€HHME CAMOMHAYKIMHU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJIS1 KATYIIKH C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JIEKTPOJIBUAKYIIEH CHJIBI MHAYKIAH OT CKOPOCTH HW3MEHEHHS
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNHblE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konedanus. Ilepuon, wacrora, amrmumryaa u ¢as3a KoyieOaHUM.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun MpyU rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU Kojiebanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CHUHYyCOMAAQIbHBIM TEPEMEHHBbIH TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JACHCTBYIOIIee 3HAUYEHHE CHUJIbl TOKa U
HaIpsHKCHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJICTBE 3IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTpoWCTBA M TMPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, TEHEPATOP MEPEMEHHOI'0 TOKA, TMHUU AJEKTpONepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUST OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUIM.

Pe3oHaHCc mnpu MOCIENOBATENIBHOM COEAUMHEHUH PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpa.

Mojenb TMHUY 3JIEKTPONEPENAYU.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HUccnenoBaHnne TEpEeMEHHOT0 TOKa B ILEMA U3  MOCJIEA0BATEIIBHO
COCIMHEHHBIX KOHJEHCATOPa, KaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenus u iuppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeleBUACHUs. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTIBHBIX BOJIH.

Komne0Gmroieecs Te10 kKak UCTOYHHUK 3BYKa.

HabGnronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune naTepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJIeOaHMH.



HccnenoBanne  CBOMCTB ~ BJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbll yroja MOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

CobOupatonie U pacceuBaromive JuH3bl. ToHkasg JnuH3a. DoOKycHOe
pacCTOsIHUE W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmyna TOHKON JUH3BI. Y BEJIHYEHUE,
JlaBaeMo¢€ JIMH30MU.

[Ipenebl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapar, MHKPOCKON, TEJIECKOIN, BOJIOKOHHAs
OINTHKA, AUPPAKIIMOHHAS PELIETKA, OJSIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacupOCTPaHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpruodoOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre cBOMCTB M300paXeHU B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm cBera.

Hab6mronenune nudpakxium ceera.

HaOnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol



N3Mepenue nokasaress NpesIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUHN B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nesn 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuIBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTsel
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacCChl C SHEPrUEr U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMIyJbC (PoTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3akoHbI
dbororddexra. YpaBHenue DinHmreitHa s gorodaddexra. «KpacHas rpaHuna»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JIEVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTonaTuMK, CoTHEUHasi baTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMTHET0 (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nyduenue u mnoriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPO/IA.

BosiHoBBIE cBoOMicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
Ty aJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue JIMHEHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe9aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  1mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO u3nydyeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAIMOAKTHUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTe3 A€p.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKHE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO PU3NyecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHUYECKOE NMPUMEHEHUE: TO3UMETD, Kamepa
Buinbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonuvl

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. diemMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BuTHs acTpoHomuu. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKECHUE.

ConnHeyHas cucrema.

Connne. ConHewHast akTUBHOCTh. Mcrtounuk sHeprun ComnHIA@ W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaldbHBIA KJIacc —
CBETUMOCTB». 3BE3ABI TJIABHOM IIOCIEIOBATEIHLHOCTH. 3aBHCUMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHbHOCTH. BHYTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii [Iyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpioro B3peiBa. PEIMKTOBOE M3TyUEHHUE.

Macmrabnas crpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONpe/IeNICHUs MOJIOXKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be311si CEBEPHOro MONYIIAPHS U APKUE 3BE3/bI.

HaOmronenus B Teneckon JlyHsl, miianet, Mieunoro [lytu.

O6o0maromiee MOBTOPEHUE

Ponb Qu3uku w0 acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUH B COBPEMEHHOI HAy4YHOH KapTUHE MUPA, pOJib (U3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUNM O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCylIeCTBIISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcaMH MaTE€MAaTHKH,
OMONOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, Qusnueckas BeJIWYWHA, 3aKOH,
TeOopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI U MX IMPOCKIHUH HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeiesIeHUe UIONIAaU TIOCKUX GUryp u oobémMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUSA B )KMBOW MPUPOJIEC, IEVCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.



l'eocpagpua: MarHuTHbIE TOJKOCA 3€MJIM, 3aJ€KM MArHUTHBIX Py,
(doTochEMKA 36MHOM MOBEPXHOCTHU, PECKA3AHNUE 3EMIIETPSCEHUH.

Texnonocus: JIMHAWA BJEKTPOIIEpead, TEHEpaTop IEPEMEHHOrO0 TOKa,
DIEKTPOABUTATENb, WHAYKLIMOHHAsA II€Yb, pPAnap, PaIHONPUEMHUK, TEIEBU30D,
antenHa, tenedon, CBU-meub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEYHas Oatapesl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (6a30BbIi YPOBEHB) JOJDKHO OOCCIICUHUTHh JOCTIIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» T0TKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YaloOlUXCSd PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3ULMEN JHUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE pealn3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOUN ESITENHLHOCTH, B TOM YHCJIEC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsi KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIECUYETOBEYECKMX TyMAaHUCTUUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEpPECAX IPa)kAaHCKOTrO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMATILHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOMN AEATETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHME JIUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOYAas 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCyIIero pu3nueckoi HayKe;



5) Tpya10BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IUYHBIM cdepaMm MnpodhecCHOHANbHONU AEATEIBHOCTU, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) PKO0JIOrHYEeCKOr0 BOCIINTAHMA:

c(hOpPMHPOBAHHOCTh JKOJIOTHYECKONW KYJIBTYPhI, OCO3HAHHE TJIOOATBHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHHUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTIO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpEeHHE OMbITa JIEATEIbHOCTH SKOJOTUYECKOW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
U3ydeHUs:  (QU3NKA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NEeATEeTLHOCTh MHIUBHUIYATBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble 1ornueckue aAeicTBu:
CaMOCTOSITETbHO  (OpMyJNMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEENITh 1N JCSITEIIbHOCTH, 3aJaBaTh MapamMeTpbl W KPUTEPUU HX
JOCTYKCHUST,
BBISIBIIATH 3aKOHOMEPHOCTH W  TPOTHUBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajau3a WMEIOLIUXCS
MaTepHaTbHBIX ¥ HEMAaTePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBINLJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCcTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMU TOHITHUSMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 00y1acTd (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOTOo COJIEepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUAAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPHpETallUU, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B PA3JIMUYHBIX YyueOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0KA3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DUBHUKY;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUUYECKYIO 001acThb
KU3HEIEATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpMauu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENBbHO OCYIUECTBISATh IOUCK, aHaJu3,
CUCTEMAaTH3alMI0 U HHTEPIPETAlNi0 MHPOPMAlMU pPa3IMYHBIX BHUIOB U (opm
NpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3allMOHHBIX
3aady  C CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX AHUS B Pa3IUYHBIX (opMarax cC
yu€TOM Ha3zHayeHHs] THPOPMAIIMU U LIEJIEBOU ayJUTOPHH, BBIOUPAst ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHHKATHBHBIE YHHBePcAIbHbIE YUeOHbIE eliCTBHUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd W  CMATYaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh W KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
pabdoThI;

BBIOMPATh TEMATHUKy M METOAbl COBMECTHBIX JEWUCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaKI0T0 YJIEHA KOJIJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padOThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJAJa M KaXXJOI0 YYaCTHUKA KOMAaHIBI B
oO1IMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULUWAA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMUU, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENILHO COCTABJISITh IUJIAH PEIICHUS PACUYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaATENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX TPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBaHUI;

UCIOJIb30BaTh MPHUEMBI PeIIEKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PEHICHUS IO HUX
CHUKEHMUIO;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrHMX IMpU aHalU3€ pe3yIbTaToOB
NEeSATEeTbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrMX MpH aHallM3e pe3yibTaToB
NEeSATEeIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce nocTKEHUS TUYHOCTHBIX PE3YJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOnIuXxcs
COBEPILICHCTBYETCS HIMOIIMOHAIBLHBIN UHTEJICKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIBLHOE
COCTOSIHUE, BUCTh HAMPABIICHUS Pa3BUTHA COOCTBEHHOW AMOITMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aJanTUPOBAThCS K
OMOITMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpEMJICHUE K JTOCTH)KCHUIO TIETTH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €0 TPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIH CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PelIeHn: (PU3NIECKUX 3a7ad;

pacro3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJUHAMUKHN:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, auddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMa TEJT TIPU HArpEeBaHHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBecHE, WCIMApPCHHUE, KOHJCHCAIMS, IJIABJICHUE, KPUCTAJUTA3AIMS, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHE JABJICHUS Ta3a MPU €r0 HarpeBaHUH B 3aKPHITOM
COoCylle, CBSI3b MEXKIYy I[apaMeTpaMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHuia,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPrusi, MEXaHHUecKas
paboTa, MexaHMYecKassh MOIIHOCTh; TPH OIMUCAHWUW NPABUIBHO TPaKTOBAThH
(GU3MYECKUl CMBICT HMCIOJIB3YeMBIX BEIMYHWH, WX OO0O3HAYCHHUS W CIWHUIIHI,
HaxXoJUTh (OPMYJIBI, CBA3BIBAIONINE MAHHYIO (PU3UUYCCKYIO BEIUYHHY C JIPYyTUMU
BEJTMYMHAMU;

ONKCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIUJIOBBIC SBJICHMUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash SHEPTHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpeIHEKBaApaTUIHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora Trasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAUEHUsS W EAWHMIIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO
(U3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMMHMCHIBATh U3YUYCHHBIE JICKTPUUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUUYMHBI: AIEKTPUUECKUIN 3apsi,
IEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD TOJISA, MMOTEHITMAN, PA3HOCTh MOTEHITUAJIOB,
IpU ONHWCAHWM TIPABWIIBHO TPAKTOBATh (U3WUECKHH CMBICI HCITOIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (U3UYECKYIO BEJIUYHHY C IPYTUMH BEIHUYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIOJB3Yys (PU3NUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMupHOTo TsaroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPaHCHUS HMITYJIbCa,
NPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
0oTCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHUS BEIIEeCTBAa, Ta30BbIE
3aKOHBI, CBSA3b CPEIHEH KMHETUYECKOW SHEPTHH TEIUIOBOTO JBUKEHUS MOJICKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOr0 3apsifa, 3akoH KylloHa, mpu 3TOM pasiidyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE W YCIOBUS (TPAHMIIBI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUU U
IIPOLIECCOB C HCIMOJB30BAHUEM IPSIMBIX M KOCBEHHBIX W3MEPEHHU, IPU ITOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bOopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJISTh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, ITPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM IMPSAMBIX M3MEPEHHUM, IPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTU (DU3UYECKUX BEIMYHUH B
BU/JIe TaOJIUIl U TpaUKOB, I€NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS,

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEACHUHM HCCIIECJOBAHUN B
pamMKax y4eOHOTO 3KCIEepUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW W IPOEKTHOM
NEeATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACIITh (PU3HMUECKUE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTb
MOJIyYeHHOTO 3HAYeHUS (PU3UYECKON BEJIUYUHBI;

pelIaTh KAYECTBEHHBIC 3a/1a4M: BBICTPAUBATh JIOTUUECKHA HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHMM C ONOpPOM Ha WM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIE
WH(OPMAITMOHHBIC TEXHOJIOTHH JIJIA TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPENICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON HH(POPMAIINH, TTOTYICHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTy4aeMyr0 HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KalOILIEH CpelIe;



paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATH PadOTy TPYIIbI, PalMOHAIBHO paACHpeNessiTh OOsI3aHHOCTU U
IJJAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K kxoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €AUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN JIEKTPUUECKUI 3apsij, JIyd CBETa, TOYCUHbII NCTOYHMK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpU peUIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKUE SIBICHUS (IIPOLECCHI) U OOBICHIATH UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAHTOBOW (PU3UKHU: AJIEKTpUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBHE MAarHUTHOIO TIOJdS Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3ALMSA  CBETa, JHUCIEPCUs  CBETa,
dbotoanexTpudeckuii 3Pdext (poToaddexT), CBETOBOE AaBJIEHNUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpea) |

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), UCMOJIb3Yysl (DU3NYECKUE BEITUUYHMHBIL:
AIEKTPUYECKUI 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO MOJIEW, MEPUO] W YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CWjla TOKa B Mpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIHHO TPAKTOBATH (PU3UUYECKHIA
CMBICIT HCIIOJIb3YeMBIX BEIMYMH, WX OOO3HAYCHHWS W CAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJINYNHAMU;

ONMUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIIONb3Ys
bu3MYecKue BEJIMYHMHBI: CKOPOCTh DSJCKTPOMATHUTHBIX BOJH, IJWHA BOJHBI U



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JIAHHYI0 (U3MYECKYI0 BEIWYUHY C JPYTMMH BEJIWYMHAMH,
BBIYUCIISIT 3HAaUEHUE (DU3UUECKON BETUUNHBI,

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCOUHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKINH, 3aKOH MPSMOJUHEUHOTO PacCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsja, 3aKOH COXPAHEHUsI MacCOBOr0 4HMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmnaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, O0OJACTH)
MIPUMEHUMOCTH;

ONPENIENIATh HAIIPABICHUE BEKTOPA MHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYHIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCIIeIOBAaTh 3aBUCUMOCTH  (DU3UYECKUX BEJIWYHUH C HCMOJb30BAaHUEM
NpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYWH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpya MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCIIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (OPMYIIbI,



HEOoOXOuMbIEe NIl €€ pElIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHMBATh PEAIBHOCTH
HOJIy4YEHHOT'0 3Hau€Hus (PU3NUECKOIN BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUs y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIHUIO;

OOBSACHATh NPUHUUIBI JEHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MPU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaThb B TIpyHme C BBHINOJHEHUEM pAa3IMYHBIX COLUAIbHBIX pPOJIEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PAaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3jiesioB U TeM
MPOrpamMmbl Bcero

Ne i/

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

KonTpoabubie IIpakTuueckue

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIE pecypChl

dusnka n MCTOAbI HAYYHOT'O

1.1 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo0.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE https://m.edsoo.ru/S6NRCXHA7
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM

3.1 9 https://m.edsoo.ru/HRGVENOPE
Teopuu
32 OCHOBBI TEPMOIUHAMUKH 10 https://m.edsoo.ru/HK6KI 6RS9
A .
33 ' PETATHPIE COCTOMMITE BEMECTRA 5 https://m.edsoo.ru/HSM355JCH
®da30BbIe MEPEXO/IbI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNeKTpoCcTaTUKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSTHHBIN DIIEKTPUYECKUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW




Toxu B Pa3IMYHEBIX CpEaax

Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (poBbIE)

Ne /i Kontpoabnbie  IIpakTuueckue
NPOrpaMMblI Bceero o0pa3oBaTeIbHbIe pecypChl
padoThI padoThI
Paznen 1. JIEKTPOJUMHAMUKA
M .0
1.1 ATAMTHOE HOJC. JICKTpOMAriuTHad 1 | 3 https://m.eds00.r/Z2Q390NGS
WHTYKIHSI
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
MexaHHUYECKHEe U 3JICKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHUu4ecKue 1 AIeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBL
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo0.rut/SWOVAWQRS
4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 ‘ https://m.edsoo.ru/3EODOKXI9
Hroro no pazneny 7
Pa3nesn 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 ‘ O06o0maroriee NTOBTOPCHHE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

®u3nka — HayKa 0 IpUpo/e.
HayuHnble MeTO/1bI TO3HAHUS
OKPYXKAaroIIero Mupa

Ponb u mecTo pusuku B
($hOpMHUPOBaHUK COBPEMEHHOMN
HAy4YHOW KapTUHBI MUDA, B
MPaKTUYECKON JNeATEIbHOCTH
JIonen

MexaHudeckoe ABH)KEHHE.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO JIBHM)KCHHS.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

PaBHOMEpHOE ITPAMOIMHENHOE
JBUJKECHUE

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/YXGQSPM1P

https://m.edsoo0.ru/SHSXWFFVO

https://m.edso00.ru/RSOAQVSZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEHHOE
HpHMOHHHeﬁHoe JABUMIKCHUEC

CBoOonHOe majieHne. Y cKopeHue
CBOOOIHOTO IMaICHUS
KpuBonuneiinoe qBUKEHUE.
JIBr>KEeHME MaTepUabHON TOUKH
10 OKPYKHOCTH

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJI2C4DN




10

[TpyHLIMII OTHOCUTENBHOCTH
lNanmuiesa. MaepuuanbHble
cucreMsl orcyera. [lepBelii 3akoH
Herotona

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cui. Bropoi
3akoH HproToHa miis
MaTEepUAIbHON TOUKHU

Tpetuii 3akon HeroToHa niis
MaTepUaAIbHBIX TOYEK

https://m.edso0o.ru/J6QY7N3WN

https://m.edsoo.ru/BVITNWTAQH

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cwuita ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapduunent
TpeHus. Cuiia CONpOTUBIICHUS
NIPY ABWKEHHUH TeJla B KUIKOCTH
WU Ta3e

[ToctynarensHOE 1
BpallaTelbHOE JBUKEHUE
a0COIOTHO TBEPOTO Tena.
MowmeHnT cuisl. [lnedo cumel.
VYcnoBust paBHOBecHs TBEPIOTO
Tena

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK.
Wmnynbsc cuiibl. 3aKoH
COXPAHEHHUsI UMITYJIbCa.

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/MSJQTKNWC




16

17

18

19

20

21

PeaktuBHOE JABUXKCHUC

PaboTta 1 MOIIIHOCTH CHJIBL.
Kunerndeckas sHeprus
MaTepuanbHOi Touku. Teopema
00 U3MEHEHNH KHHETHYECKOM
SHEPrUu

[TorennmaneHas 3HEPrUsl.
[loTeHumanbHas F3HEPrus yupyro
nehOpMUPOBAHHON MPYKUHBI.
[loTeHumanbHas sHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3EMIIU

ITorenumanbsHbie 1
HEMoTeHUUaIbHble cUiibl. CBA3b
paboThl HEMOTEHIIUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOM
SHEPIHH CUCTEMBI T€J. 3aKOH
COXpPAHEHHUSI MEXaHUYECKOM
SHEPruun

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPTHUH TeJa Ha
puMepe pacTsHKEHUS
PE3MHOBOTO KTyTa
KonTtponbHas pabora o Teme
«Kunematuka. JluHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE)

OCHOBHBIC TTOJI0KEHHS

https://m.edsoo.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B




22

23

MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUXKEHUE.
Auddysus

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTsa. Mojenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
Macca monekyin. Konuyecto
BewecTBa. [locTostHHas
ABoranpo

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQDI13

24

TermoBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
[IIxama remneparyp Llenscus

https://m.edsoo.ru/WPNY6QAS8Z

25

26

27

28

WNneanpusiii raz 8 MKT.
OcHoBHoe ypaBaenne MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEeW KNHETUYECKOU
SHEPIruu JBHKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

3akon [anpToHa. I'a30BEIe
3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy ITapaMeTpaMu COCTOSTHUS
pa3peKEeHHOTO razay

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3IWBG66I3A

https://m.edsoo.ru/35DBLKT96

29

N3onpoueccs! B U1€aJIbHOM Ia3e
U UX rpaduyeckoe

https://m.edsoo.ru/OZJ3KZNJ5




30

31

MMpEaACTaBICHUC

BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CHocoO0bI €€ N3MEHEHMS.
KonnyecTBo TemioTsl u paboTa.
BHyTpeHnHss sHEprus
OJIHOATOMHOT'O MI€aJIbHOIO ra3a

Buapl Teronepenaun

https://m.eds00.ru/9JQITV XIS

https://m.edsoo.ru/36JJI20W9

32

VY nenpHAs TEINIOEMKOCTD
BemrecTBa. KoInm4ecTBO TEINIOTHI
MIpH TeIUIonepeaaye.
AnmabaTHBIN mporecc

https://m.edsoo.ru/SK3Y4HE6L

33

34

35

[IepBblii 3aKOH TEPMOJUHAMUKHI
U €ro IIPUMEHEHNE K
U30Iporeccam

HeoGpatumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOJIMHAMUKH

[Tpunnun aeiicteus u KITJ{
TEIIOBON MAIlIMHBI

https://m.edsoo.ru/2HO6R3GAS8

https://m.edsoo.ru/S85LWDFTS

https://m.edsoo.ru/DLCDEAAUC

36

37

38

uxn Kapno u ero KII[
DKosoruyeckue npoodaemMbl
TETUIO3HEPTeTUKH
O06o0maromuii ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOJTUHAMUKI

https://m.edsoo.ru/4XPSAQOV7M

https://m.edsoo.ru/P07ZMYMSI

https://m.edsoo.ru/9EKZODDWP

39

KonTponbhas pabota no teme
«MonekynspHas pusuka.

https://m.edsoo.ru/RCARYE6ZX




40

OCHOBEI TEPMOIAUHAMUKHN )

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue u
KUTICHHE

https://m.edsoo.ru/X48Q078EE

41

AOCOIIIOTHAS M OTHOCHUTEIbHAS
BIIQXKHOCTH BO3/IyXa.
Haceiennsrii nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe Teno. Kpucrannmueckue
1 aMopQHBIC TeNa. AHU3OTPOTIHS
CBOMCTB KpHUCTAJLIOB. JKuakue
kpuctajibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

44

[InaBnenue u KpucTaUIM3aIUA.
VYenpHas TEIJIOTA INIABICHUS.
CyOnumarus

YPaBHCHHG TEIUIOBOro OalaHca

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/OITUXGN2I1

45

DneKkTpu3anus Ted.
DnekTpuueckuii 3apsia. [[Ba Buna
AIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/QJ2S7WSBM

46

HpOBOI[HI/IKI/I, AUDJICKTPHUKU U
MOJIYITPOBOTHUKH. 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO
3apsana

https://m.edsoo.ru/F3YVPQUYH

47

48

B3aumoneiicTBue 3aps10B. 3akoH
Kynona. Toueunsrit
JJIEKTPUUYECKUN 3apsT

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
nons. [IpuHumn cynepnosuuuun

https://m.edsoo.ru/SU3BUOTHH

https://m.edsoo.ru/9IKAWD2V6




49

50

ANIEKTPUYECKUX ToJel. JInnuu
HaIPsHKEHHOCTU

PabGoTa cun
3JIEKTPOCTATHYECKOTO TIOJIS.
IMTorennuan. Paznocts
MOTEHIIHAIOB

HpOBOI[HI/IKI/I 1 JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJIGKTpI/I‘IeCKaH
IMPpOHUIACMOCTDb

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

51

52

53

54

55

OnekrpoéMkocTs. Konnencarop

DNEKTPOEMKOCTH TIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHDKEHHOTO KOHZIEHCAaTopa

JlaGopaTtopHnas pabota
"M3MepeHue 2IEKTPOEMKOCTH
KOHJeHcaropa"

[IpuHun nercTBus u
IpUMEHEHHEe KOHJICHCATOPOB,
KOIMMPOBAJILHOTO arnmapara,
CTpYHHOTO ITPUHTEPA.
DJeKTpocTaTHUecKas 3alluTa.
3a3emileHne AIEKTPONpruOOpoB

DIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
IlocrostHabIi TOK. CHila TOKA.
Hanpsxenue. ConpoTuBieHue.
3akon Oma JJ1s yJacTKa 1enu

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V§

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7




56

ITocnenmoBarenrsHOE,
1apajuIeJIbHOE, CMEIIAHHOE
COCIMHEHHUE MPOBOJHUKOB.
JlaboparopHas paboTa
«3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB)»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

58

PaGota u MomutHOCTH
AIEKTPUUECKOT0 TOKA. 3aKOH
[xoyins-Jlenna

3akon OMa IS HOJTHOH
(3aMKHYTOM) 3JIEKTPUUECKOMN
uenu. Koporkoe 3amMbIKaHue.
JlaGopaTtopHnast pabota
«M3mepenne D/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

59

PesepBnblil ypok. KonTposibHas
pabora 1o Teme
"OnekTpoauHamuka" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/MFM6EIE5S X

60

O06o0maromuii ypok
«INEKTPOIUHAMHKAY /
Bcepoccuiickas npoBepoyHast
paborta

https://m.edsoo.ru/PS6MDY07H

61

DJNEeKTPOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
TeMIEpaTyphl.

https://m.edsoo.ru/ WMNNBQL9H




62

CBepXxnpoBOAUMOCTb

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX TyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[ToxynpoBoaHUKH, UX
coOCTBEHHAas U IpUMeECHast
npoBoaumocTs. CBoiicTBa p—n-
nepexona. [loiynpoBogHUKOBBIE
IPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DJEeKTPUIECKUN TOK B PacTBOpax
U pacIuiaBax 3JIEKTPOJIHUTOB.
DNEeKTPOIUTHYECKAS
JTUCCOIHAIUSA. DIIEKTPOIIN3

https://m.edsoo.ru/QUOQUWVI1

65

66

67

68

DIIEKTPUUYECKHI TOK B Ta3ax.
CamocTosTenbHbIN 1
HECaMOCTOSITEIIbHBINA pa3psl.
Momnnus. [lnazma

DneKkTprudecKkue Mpruodopsl U
YCTPOMCTBA U UX IPAKTUYECKOE
npuMeHeHune. [IpaBuna TeXHUKN
0e30macHOCTH

KonTponbHas pabota mo Teme
«Qnexkrpocraruka. [locTtosHHbIN
ANeKTpudecKuil ToK. Toku B
Pa3JIMYHBIX cpeaax»

PesepBHsIit ypok. O600marommii
ypok 1o temaM 10 kiacca

https://m.edso00.ru/2VX2KLFQA

https://m.edsoo.ru/KJAO2KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

ITocTostHHBIE MATHUTEI U UX
B3auMoJercTBUE. MarHuTHoe
nosie. BekTop MarHuTHOMR
UHAYKIUU. JINHUY MarHUTHOM
WHIYKIAH

MarsuTHO€E 1oJie TPOBOTHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre MPOBOTHUKOB C
TOKOM

JlaGopaTopHnas pabota
«M3yueHne MarHuTHOTO TMOJIS
KaTYIIKH C TOKOM)

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/4ADMOYIIN6

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBME MAarHUTHOTO TOJIST HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue nencTBUA
MIOCTOSIHHOT'O MAarHUTa Ha PaMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIST Ha
JBHKYILYIOCS 3apsSKECHHYIO
yactuily. Cuna Jlopenna. Pabora
cuisl JlopeHna

https://m.edsoo.ru/7ABZQGQC9

DeKTpOMarHuTHasT WHTYKITHSI.

https://m.edsoo.ru/VA26C9C3J




10

11

IToTok BeKTOpa MarHUTHOM
unaykuuu. J1C uaaykuum.
3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Papanes
JlaGopaTopHnas pabota
«HccnenoBanue sSBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH)

NHnykTtuBHOCTG. SIBIIEHUE
camonHykuuu. 9J1C
CaMOMHIYKIIMHU. DHEPrus
MarHMTHOT'O TOJIS KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TOCTOSHHBIE
MAarHMThl, 3JIEKTPOMATrHUTHI,
3JIEKTPOJABUTATENb, YCKOPUTEIN
BHGMCHTapHBIX qacCTull,
WHIYKIIMOHHA [1€Yb
Ob6o06maromuit ypok
«MarauTHoe moe.
DNIEKTPOMarHUTHasE UHIYKIUS»

KonTponbHas pabota mo Teme
«Mar»uuTtHoe 107JI€e.
DNIEKTPOMarHUTHasE UHIYKITUS»

https://m.edsoo.ru/XZS5SMQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edso00.ru/COBO5SBGMC

https://m.edsoo.ru/8X637ELEU

12

CB0OOIHbIE MEXaHUYECKHE
koseOanus. 'apmMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

https://m.edso0o.ru/9Y6GYWEVP




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproaa MajbIX KOJICOaHMIA
rpy3a Ha HATH OT JIJTMHBI HUTH U
MaccChI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
Kosie0aHus B UI€aTbHOM
KoJ1e0aTeIIbHOM KOHTYpE.
AHaJOTHs MEXTY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJIeOaHUSIMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrUun B
u7eabHOM KolleOaTeThbHOM
KOHTYpEe

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHU4YeCKue KoueOaHusl.
Pe3onanc. BeinyxeHHble
3JIEKTPOMArHUTHBIE KOJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

[IepeMeHHBIH TOK.
CuHyconaaIbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICUCTBYIOILEE 3HAYCHHUE CUIIBI
TOKa U HaIPsHKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpanrcdopmarop. [IpoussoscTso,

https://m.edsoo.ru/1ZWZULSQK




19

20

21

22

nepeaaya u norpediieHue
AEKTPUYECKON SJHEPTUU

Y CTpoicTBO U MPAKTUYECKOE
PUMEHEHHUE AIEKTPUUIECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOT0 TOKa, JIMHUN
aJIeKTponepeaay

DKOJOTUYECKHUE PUCKHU TIPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
KynbTypa ucnonb3zoBanus
3JIEKTPOIHEPTHUH B
MMOBCETHEBHOM KU3HH

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHeHHS U
JHa BosHbL. [lonepeunsie u
MIPOJIOJTHHBIE BOJTHBI

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/93Z12W40QQ

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3H]J

https://m.edsoo.ru/Z827Q6V70

23

ONeKTPOMarHUTHbBIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikaia
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIMTIBI paTHOCBS3U U
TCIICBUICHUS. PaBBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnonokamus

https://m.edsoo.ru/2WQTSLGLV

25

KonTponbHas pabora
«Konebanusa v BOJHBD)

https://m.edsoo.ru/IHURONSOB




26

27

28

29

[Ipamonuneitnoe
pacnpocTpaHEeHUE CBETA B
OAHOPOJHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paXCHHH B IJIOCKOM
3epKaje

[Ipenomnenue ceera. [TomHoe
BHYTPEHHEE OTpa)KE€HUE.
[IpenenbHbIN yroa MOIHOTO
BHYTPEHHETO OTPaKEHUS

JlaGopaTtopHnas pabota

((I/ISMepCHI/Ie I10Ka3aTciiA
MMPCJIOMJICHUA CTCKIIA»

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/IMBKQM?227

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DQ

30

JIunzel. [Toctpoenue
n3o0paxxenuit B innaze. opmyna
TOHKOM JIMH3BI. Y BEIMUCHUE
JIUH3BI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHast pabota
«Hccnenosanue cBONUCTB
M300paKeHH B TUH3AX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucniepcust cBera. CriosKHBIM
coctaB 6enoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucriepcuun
CBETa»

https://m.edsoo.ru/K9OWVKEI 1

33

UnTepdepenius cera.
Judpakus cera.

https://m.edsoo.ru/C8LCRSEJI




34

JudpaxknuonHas pemeérka

HOHepe‘-IHOCTL CBCTOBBIX BOJIH.
HOHHPI/ISaHI/IH CBE€Ta

https://m.edsoo.ru/Q2118XYOJ

35

36

37

38

39

OnTuueckue mpuOOps U
YCTPOMCTBA U YCIOBHUS UX
0€30MacCHOT0 NPUMEHEHUS

['paHuIbl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
IToctynatel cnenuaibHOM
TEOPHUH OTHOCUTEIHLHOCTH

OTHOCHUTENHLHOCTD
OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH U COKpAIICHUC NJIMHBI

DHeprus U UMITyJIbC
peIATUBUCTCKOM YacTullbl. CBs3b
MAacChl C SHEPTUEN U UMITYJIbCOM.
DHeprusi NoKos

KonTponbhnas pabora «Onrtuka.

OCHOBEBI CIICLIMaJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/PSGB9FJ5SN

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo.ru/I90ZY4BUB

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonsl. opmyia [1nanka.
OHeprus U UMNIyJbC GoToHa
OTkpeITHE U HCCIEN0BAaHUE
dotoaddexra. OmbiTer A. I
CroneroBa

3akoHsbI poTodddexTa.
VYpaBHeHue DiHIITEIHA 1151
dororddekra. «Kpachas

https://m.edsoo.ru/ZL6P16LAO

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8




43

rparuiay Gorodddexra

Hasnenue cBera. OnwiTe [1. H.
JleOeneBa. XuMu4eckoe
JIICUCTBHUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
¢dorosnemenT, HoTOAATUHK,
coJHeyHast 6aTapest, CBeTOJUO/]

https://m.edsoo.ru/UFQDRSL5SM

45

46

47

Pemenne 3amag mo Teme
«DneMEHTHI KBAHTOBOM ONTHKH
Monens atoma ToMcona. OTBITE
Pesepdopna o paccesHuro o-
yacrtull. [Inanerapnas mozeinp
atroma

IToctynatel bopa

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6X7GFHZ9X

48

H3nydenue u noriomeHne
(OTOHOB IpH Mepexoie aToma ¢
OJIHOTO YPOBHSI SHEPIUU Ha
Ipyrou. Buael ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BoutHOBBIE CBOMCTBA YAaCTHII.
Bounsl ne bporis.
KopmyckynsipHO-BOTHOBOM
nyanu3M. CrioHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

https://m.edsoo.ru/J710TLEFCO

50

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIIpEJIETICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/TSJIFUU3TP




51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. ['amma-usinydueHue

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Slnepuble peakuuu. SnaepHbliid
peaktop. [Ipobiemsr,
MEPCIEKTUBBI, SKOJIOTUHYECKHE
ACIIEKThI IAEPHON SHEPIETUKHU

DNEMEHTAapHBIE YaCTULIBI.
OtkpeITHEe n03UTpOHA. MeToabI
HaOJI0IEHUS U PETUCTPaLUU
aJNeMeHTapHbIX YacTtull. Kpyribrit
cron «DyH1aMeHTaIbHbIE
B3anMoaercTBHA. EMMHCTBO
(bu3nyecKoil KapTUHBI MUpa»

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

Dranbl pa3BUTHS ACTPOHOMUHU.
[Ipuxitagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Buj 3BE3aHOTO
Heba. Co3Be3ausi, ipKre 3BE3BI,
IUIAHETHI, UX BUIUMOE
nBkerue. CoaHevHast CHCTEMA

https://m.edso0.ru/SPXS2I19VY

56

Comune. ConHeyHas akTUBHOCTb.
Ucrounnk snepruun ConHia u

https://m.edsoo.ru/1JZR54JAQ




57

58

59

60

3BE3T

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTHKH. 3BE3IbI
IJIaBHOM IOCJIEI0BATEIHLHOCTH.
BHyTpenHee cTpoeHHe 3BE3.
CoBpeMeHHBIE MPECTABICHUS O
MIPOUCXOXKICHUU U IBOJFOIIUN
Connna u 3BE37

Maineunsiii [1yTe — Hama
I'amakTtnka. Ilonoxxenue u

nexenne Comaia B [NamakTuke.

lNanmakTuku. YE€pHbIE ABIPHI B
Apax rajJakTHK

Bcenennas. PasOeranue
ranmaktuk. Teopust bonbiioro

B3pbIBA. PenukToBOe H3JIYUCHHUC.

Meraranaktuka

Hepemennsie npodiaembl
aCTPOHOMHH

https://m.edsoo.ru/GGD3W7470

https://m.edsoo.ru/L2U4S1HU?2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

61

KonTtponbHas padora
«IIeMEHTBI aCTPOHOMMH U
acTpoU3uKI»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Posb
(bU3HUKHN U aCTPOHOMHH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMATbHOU
U 3THUUYECKOM chepax
JIeATETbHOCTH YeJIOBEKa

https://m.edsoo.ru/WNJSCRXYD

63

O6o6matomuii ypok. Pons u

https://m.edsoo.ru/2PFPB28UF




64

65

66

MecTO (PM3UKH U aCTPOHOMUU B
COBPEMEHHOM HAyYHOU KapTUHE
MHpa

O6o06matromuii ypok. Posb
¢dusnueckoit Teopun B
(GbopMUpOBaHUY MTPECTABICHHUH
0 (hu3nYecKoi KapTUHE MUPA

O6o6maromuit ypok. Mecrto
buznyecKoil KapTUHBI MUpa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHbIil ypok. MaruutHoe
nosie. DJIEKTPOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblit ypok. OnTHka.
OcHOBBI cielIMaNIbHOM Teopun
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnsiit ypok. KBanrosas
¢uznka. DIeMeHTbl aCTPOHOMHUU
U acTpoPU3UKU

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATbHBIN T'a3; MOAEIN CTPOCHUS I'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

PacnoznaBath usnueckue siBiaeHUs (Ipolecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOU Teopuun
CTPOEHHs BellleCTBA M  JJIEKTPOJAMHAMMKHU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€Jd, JABWXKEHHE IO OKPYKHOCTH, WHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HarpeBaHUU
(oxJlaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
MJIaBJ€HUE, KpUCTAJUIM3allus, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30Ipoleccax;

QJICKTpU3alus TCI, B3aUMOJICHCTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpPJMHATA, MYyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Teja, KHWHETHUYeCKas DHEprus,
NOTEHIMaJbHAsE OJHEprHs, MeXaHudeckas pabora, MexaHH4yecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCIOJIb3YEMBIX BEJIWYHH, MX O0O3HAuU€HUs M EAMHHULIBI, HaXOAWUTb
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I WU TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, HUCIHOJB3ys (U3MUECKHUE BEJIUYMHBI: JIaBJICHHUE Tas3a,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS JHeprus, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JEUCTBUS TEIUIOBOI'O JBUTATENs; MPH
OMHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUNUHY C APYTHMHU

BCIIMYHUHAM

OnucelBaTh W3ydEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIECTBA U
QJIEKTPUYECKUE  SIBJICHUS  (NPOIECCHI), HCHONB3ysd (PU3MUecKue
BEJINYUHBI: ANEKTPUYECKUI 3apsn, JIEKTPUIECKOE noJe,
HAaIpsDKEHHOCTh  1OJI, IOTEHLMANI, PAa3HOCTb IIOTEHLHAIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIb3YEMbIX
BEIMYMH, WX OO0O3HAYCHUS W EIWHUIIBI; YyKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEJIMYMHY C  JPYIrMMHU

BCIN4YMNHaMn

aHaM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMIIBL: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUsS MMITYJIbCA, IPUHLHNII CYIEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs HHEPLUAIBHBIX CUCTEM OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYH0 TCOPUIO CTPOEHUsS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM JHEPrUU TEIUIOBOIO JBHKEHUS MOJEKYN C
aOCOJIIOTHOM TeMIlepaTypoi, MEepBBIA 3aKOH TEPMOIAMHAMUKH; 3aKOH
COXpAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3TOoM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIBI JEUCTBUS MaIllMH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITOTHATE SKCIEPUMEHTHI TI0 UCCIIETOBAHHUIO (PM3UIECKUX SIBICHUHN U
MIPOIIECCOB C UCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
5TOM (GOopMYIHpOBaTh NpodieMy (3amady) M THUIOTE3y Y4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBidATh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PUIUUECKUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIOCO0 U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYecKrX BEIMYHUH B BUJE TAOJIUIl U rpadUKOB, AeNaTh BHIBOIBI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHple 3ama4yd C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCHOJb3ys (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢busnveckne BETMYMHBI U (POPMYIIbI, HEOOXOIUMBIE s €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Kau4C€CTBCHHBIC 3agaqyu: BBICTpanBaTh JJOTHUYCCKH
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUSA

Hcnonp3oBaTh NpU  pelIEHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOHMCKA, CTPYKTYpHUpOBaHMS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-IOIMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIIU3UPOBATD MMOJIYH4aCMYHO I/IH(l)OpMaI_II/II-O

[IpuBoAMTH TpHUMEpPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
KU3HM 1 oOecrieueHrst 6€30macHOCTH TP OOpaIIeHUH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBAaTh ~ paboOTy  TPYIIbI, PalUOHAIBHO  PACIPEAEIATH
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyallUsX, AJE€KBAaTHO OLICHUBATH BKJAJ KaXkJIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
ANEKTPOMAarHuTHasT HWHAYKLWSA, JC€HCTBHE MArHUTHOrO TMOJdsl Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMHCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pacnpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHUsS CBETa, (OTOANEKTPUUECKUM 3 PeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OnwuceiBaTh  M3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUICCKYIO MPOBOJAUMOCTD Pa3ITHIHBIX
Cpel) U DJJIEKTPOMAarHuTHbIE sBJIEHUS (TPOIECCHI), HCIOJb3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnmanoB, DJIC, pabota Toka, WHAYKIMS MarHHUTHOTO
monsa, cuna Awmmepa, cuna JlopeHlla, WHAYKTHUBHOCTh KATYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJiebaHui B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
FapMOHHYECKHUX 3EKTPOMArHUTHBIX Kose0aHui, boxycHoe
paccTosiHHEe M ONTHYECKas Cuja JIMH3BI, IPU OMUCAHUU MPABUIBHO
TPAKTOBAaTh (PUWYECKUH CMBICT HCIOIB3YEMBIX BEIMYUH, UX
0003HaUYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BEJITMUHUHY C APYTUMHU BETUYUHAMU




11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCTTIOJIB3YCMBIX BCJIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C JPpYI'UMHU BECIMYMHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnveckue 3aKOHbl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICOBATEIBHOTO M TApajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3akoH [[xoyns — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHHUS SJIEKTPHUECKOro 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOaKTUBHOTO pachaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 006JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MIPH
aToM (opmyaupoBaTh TpoliemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIIICCTBJ'ISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsAMBIX ~ M3MEPEHUH; TMpPU ITOM KOHCTPYUPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJTYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




UCCIEIOBAaHUN B paMKax y4eOHOTO OKCIEpPHMEHTa, Yy4eOHO-
HCCIIEN0BATENBbCKON U MPOEKTHOU AEATEIBHOCTU C UCIIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MNpU  peLICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IOIMYJISIPHOM
uHpoOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKHU
aHaJIM3UPOBATh MOJydaeMyro HH(OpMaIio

OOBSICHATh NMPUHLMIIBI ACUCTBUS MAaIIMH, NMPHUOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MaCHOTO HCIIOIh30BAaHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoauTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 7151 o0ecTiedeHns 6e301MacHOCTH Ipu 00palleHuu ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

COOIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh JIESITENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEeHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

1.1

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl IO3HAaHUS OKpYyXarouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH
(buzmuecKux 3aKOHOB. [Tpunamn
cooTBeTcTBUs. Ponp u Mecto ¢usuku B
hopmupoBaHUHU COBPEMEHHOM HAay4YHOU
KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH IO

MEXAHHUKA

2.1.1

2.1

KNMHEMATHUKA

Mexanndeckoe aBmxkeHue. OTHOCHTENBLHOCTD
MeXaHn4ecKoro Asvxenus. CucrteMa oTcUETa.

Tpaexropus

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  yCKOpPEHHE
MaTepuaibHON TOYKHM, UX MHPOEKIMU Ha OCH
CHUCTEMBI KOOD/IMHAT. Cnoxenue

MIEPEMELLEHUI U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. I'padpuku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOPEHHMH, yTH u repeMenieHus

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.2

2.1.6

CBobOoaHOe majzieHue. Y CKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. [lepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIUJOMETP,
JIBU)KEHUE CHApAJIOB, LECMHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH)KEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM
Hynt0. 3ydeHue NBUKEHHUS LIApUKaA B BA3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIKEHHS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

JMUHAMUKA

2.2.1

[TpunImMn OTHOCHUTEIBLHOCTHU T"anunes.
IlepBeiii 3akoH HbroroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cwia. [IpuHIMnD cyneprno3unuu

CHUJI

Bropoii 3akoH HberoTroHa ams MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHraIbHBIX TOUCK

224

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUA
CKOJIBKCHUA )41 cuiia TPCHUMA IIOKOAL.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABMKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

228

229

[TocTynarenbHoe W BpamiaTebHOE JIBUKEHHE
aOCOJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpalllCHHS.

[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO
tena B UCO

Texundeckne YCTpOfICTBa: INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padoThl. 3yuenue aBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jgedhopMupyeMol TNpyKWHE W PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX jaeopmarium.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIETO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

23.1

NMmnynsc mMarepuanbHOM TOYKH, CHCTEMBI
MaTepuaibHbIX TOYeK. Mmmynsc cuibl u

HU3MCHCHHUEC UMITYJIbCA TCJIa

232

233
234

235

2.3.6

3akoH coxpaHenuss umnyiasca B HCO.
PeakTuBHOE ABMKEHNE

Pabota cuibl

MOomHOCTb CHUIIBI

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
Teopema 0 KHHETHYECKON SHEPTUU
[lorenumaneHas osHeprus. IloreHumanbHas
SHEPIUs yIpyro ne(popMUPOBaHHOM
npyxuHsl. IloTeHunanbHass dSHeprus Tena

BOJIM3U OBEPXHOCTH 3eMIIH

2.3.7

HOTGHHI/IaJ'IBHBIe N HCIMOTCHLHMAJIBHBIC CHIIBI.
CBs3b pa6OTI>I HCIIOTCHIHMAJIBHBIX CHII C
U3MCHECHUCM MEXaHUYEeCKOMH SHEpIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKON IHEPrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHu4eckue yCTpOMCTBA: ABUKEHUE pPaKeT,

BOJIOMET, KOIIep, MPYKUHHBIA TUCTOJIET

[Ipaktrueckue pabotel. HM3yueHue cBs3M
CKOpPOCTEM Tel TMpu HEYNpyroM Yyaape.
UccnenoBanme cBsa3u  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnoBckoe
neuxenne. Iuddysusa. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHﬂ HacCTull BEIICCTBa

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJIENICH

Macca w™onekyn. KonudecTBo —BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkana temneparyp Llenscus

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON YHEPIUH TEIUIOBOTO JIBHKECHHS
yactul rasa. [llkana remneparyp KenpBrHa
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlanpTOHA

I'azoBbie 3akoHBI. M30mpoOIIECCHl B WI€ATTBHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, U30X0pa, n300apa

TexHnuueckue YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckne paboTel. M3mepenue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. Mccinenosanue
3aBUCUMOCTH MEXKy IapaMeTPaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJMHAMUMKNA

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObBI €€ H3MEHEHNS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHSIH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

Bunapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Ty4deHue. TernmoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

324

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHnenne
IIEPBOIo 3aKOHa  TEPMOIUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboThl Taza

TeroBble MamuHbl. [IpuHIMIBL gelcTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpTUH
B TEIIOBbIX MammHax. Koaddumnuent
none3snoro  geiictBus  (manee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoGpatumocTs  mporeccoB B MPHPOJE.
Terunosle JBUTATEIIN. OKOJIOoru4ecKue

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texnuueckune YCTPOMCTBA: J(BUTaTENlb
BHYTPEHHETO cropaus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. U3MepeHue yaenbHOH

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSHMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KoHAeHcalus. Vcnaperue




" KHUIICHHUE. VY nenvHas TeIJIoTa
napoo0Opa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTyPhbI

KHIICHUA OT JaBJICHUSA

AOCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

332 BO3ayxa. HachllieHHbIi nap
Teépnoe TeJIO. Kpucrannnueckue u
133 amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
o KPHUCTAJIJIOB. Kunxue KPHUCTAJLIBL.
CoBpeMeHHbIE MaTepUallbl
134 [InaBnenve u KpuctayuM3auus. Y JenbHas
o TerioTa wiasiaeHus. Cyonumanus
3.35 YpaBHeHHe TEII0BOro H6amaHca
TexHudyeckue yCTpOMCTBA: THUTPOMETP U
336 IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
o [IOJIyYE€HHUSI COBPEMEHHBIX MaTE€pUaJIOB, B TOM
4KCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU
137 [IpaxkTrueckue paboTHI. N3mepenune
o BJIQ)KHOCTH BO3/1yXa
4 DJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
411 DnexTpu3anus Ten. JNeKTpUUecKuit 3aps. JBa
o BUJIA DJIEKTPUUECKUX 3apsIIOB
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
MOJIYTIPOBOIHUKH
4.13 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
4.14 Bsaumonerictsue 3apsinoB. 3akoH Kynona
4.1 DneKTpuueckoe noJie. Hanpsxéanocts
415 3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN
o cynepno3uuuu. JIMuHMM ~ HanpsHKEHHOCTH
INEKTPUYECKOTO TTOJIS
416 PaGora cuim  2/E€KTPOCTATUYECKOIO  MOJIS.
o ITorenuuan. Pa3HOCTE IOTEHIMAIOB
417 IIpoBOOHMKM M IUANEKTPUKH B IOCTOSHHOM

QJICKTPUICCKOM II0JIC. HHBHGKTpH‘{eCKaSI




IMPpOHUIIACMOCThb

DNEKTPOEMKOCTb. Konpnencarop.
DneKTpOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpa.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

4.1.10

TexHudyeckue  yCTpPOMCTBA:  3JIEKTPOCKOIL,
3JEKTPOMETP, BJIEKTPOCTAaTHYECKash 3alluTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP

IIpakTuueckue paboTHI. H3zmepenne

ANIEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaopus CyHICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 y4acTka 1enu
423 DNEeKTPUUECKOE CONPOTUBJIEHUE. Y IETbHOE
o CONPOTHUBIICHUE BEILIECTBA
404 [TocnenoBarensHoe, napajieJbHOe,
o CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenua
4.2.6 MOIIHOCTB JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (mamee — IJC) u
427 BHYTPEHHEE CONPOTUBIIEHHE HUCTOYHUKA TOKA.
o 3akoH Oma i1  TOJNHOM  (3aMKHYTOI)
anexTpudeckoi nenu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIUMOCTD TBEPBIX
498 METaJUIOB.  3aBHCHUMOCTH  CONPOTHUBIICHHS
o METaJIOB oT TeMIIepaTyphbl.
CBepXIpoBOANMOCTh
42.9 DJIeKTpUYecKuid TOK B BakyyMme. CBoiicTBa
o 3JEKTPOHHBIX ITyYKOB
4.2.10 [onynpoBonnuku. CoOCTBEHHAs! M IPUMECHAs




4.2.11

4.2.12

MPOBOIUMOCTb TOJYIPOBOIHUKOB. (CBOWCTBa

p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS JUCCOLIAIHS.

DIIEKTPOJIN3

DIIEKTPUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAaMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Monaus. [1nasma

4.2.13

TexHuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIbTMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIBHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COIIPOTUBIICHUS, BaKyyMHBII MO/,
TEPMHUCTOPHI u (boTope3nucTopsl,

HOHprOBO}IHHKOBLIfI Auoa, raJlbBaHUKa

4.2.14

[IpakTnueckue paloThI. N3zyuenne
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

W3smepenne 3JIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusieHus. Habmonenue

QJICKTPOJIN3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesaa 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNUS

4 SJIEKTPOAMMHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATHUTHA A UHAYKIUA
TlocTosHHble MarHuThl. BzaumojnenctBue
431 MOCTOSIHHBIX MarHUTOB
43 MaruuTtHoe mone. BekTop MarHuTHOM
uHaykuud.  [lpuHIun  cynepno3uuuu.
43.2 Jluaum MmarnuTHOM wuWHAYKIMU. KaptunHa

JUHUM  MArHUTHOM  MHAYKIUU  TOJSA

IIOCTOSHHBIX MarHuToB




MarsnutHoe 10JI€ NPOBOJAHHMKA C TOKOM.
Kaptuna JmHUM MOasS AJUHHOTO MPSIMOTO

MIpOBOAHMKA W 3aMKHYTOI'O KOJIBICBOT'O

433 MIPOBOJIHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpoOBOJIHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJyJIb U HAIlPaBJICHUE
Cuna JlopeHiia, €€ MOAYJIb M HallpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTULBl B
433 OJIHOPOJIHOM MarHuTHOM Tone. PabGota
cuibl JIopeHna
4.3.6 SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIUH
437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
OJ1C unayKuMH. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykuuu dapanes
BuxpeBoe »snextpuueckoe mone. IJ[C
WHJIYKUUU B TPOBOJHUKE, JBHXKYLIEMCS
439 MOCTYTATEIbHO B OJHOPOIHOM MAarHUTHOM
rnoJse
4.3.10 [IpaBuno Jlenna
NHnykTUBHOCTD. fIBI€HHE CAMOMHIYKIUU.
4.3.11 OJ1C camouHayKIIMu
DHeprusi MarHUTHOTO TIOJSl KaTYIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE TI0JIE
TexHudeckne  yCTPOMCTBA:  MOCTOSHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTuueckue paboTHL. Nzyuenue
MarHUTHOTO TMOJS KaTyIIKH C TOKOM.
4.3.15 UccnepoBanue JelCTBUS  MOCTOSIHHOTO

MarHurTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKIIUHU




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenprast cucrema. CBOOOIHBIC

kojieObanus. ['apMoHuueckne KoyieOaHuUs.
5.1.1

Ilepuon, wacrtora, ammumtyna u (dasa

KoJIeOaHui

[IpyxuHHbld MasTHUK. MaremaTuyecKui

MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOaHUM.
5.1.3 Kunematuueckoe u JTUHAMUYECKOE

OMIMCAaHME KOJIEOATEIHHOTO IBUKECHUS

[IpeBpamenue SHEPTUH pu
rapMoOHMYecKux  KosnebaHusix.  CBs3b
5.14 AMIUIATY /(b KoneOanuii UCXOIHOU
BEJIMYMHBI C aMIUIUTYJaMu KoJjieOaHui eé

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
5.1 3JIEKTPOMArHUTHBIE KoJieOaHus B
uaeaJbHOM  KOJIeOATeIbHOM  KOHTYPE.
AHasorusi MeXIy MEXaHWYeCKHUMH U
JIEKTPOMarHUTHBIMU KOJICOAHUSIMHU.

®opmyna ToMmcoHa

3aKoH COXPAaHCHUA SHEPTHUU B HUACAIIBHOM

KoJIe0aTeIbHOM KOHTYPC

BbIHYX/IeHHBIE MEXaHUYECKHE KOJIeOaHuUs.
Pe3onanc. Pe3onanchHas KpuBasl.
BoinyxneHHnbie AJIEKTPOMAarHUTHBIE

KoJIeOanus.

Ilepemennbii  Tok.  CHHYyCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomHocTh MIEPEMEHHOTO TOKA.
5.1.9 AMIUTUTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIBI TOKA W HAIIPSAXKCHUA

5.1.10 Tpancdopmarop. [IpousBoscTBo, nepenaya




5.2

U NOTPEeOJICHUE 3IIEKTPUUYECKON DHEPrHH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIIEKTPUYECKON SHEpruu. Kynerypa
HCIIOJIB30BAHHUS NIEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycrpoiicTBa: celicmorpad,
ANEKTPHICCKHIH 3BOHOK, JIMHUN

QJICKTpoIepcaavd

5.1.12

IIpaktuueckue pabotel. HccnenoBanue
3aBHCUMOCTH MEpUOJia MaJIbIX KosieOaHWH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChl
rpy3a. MccienoBanue nepeMeHHOro Toka B
LEeNH W3 IOCJIENOBAaTEIbHO COEIUHEHHBIX

KOHACHCATOpPA, KaTYHIKHU U pE3UCTOPa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepuon. Ckopoctb
pacmpocTpaHeHuss W JUIMHA  BOJIHBIL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

Wntepdepenims u audpaxus

MEXaHHNYECCKHUX BOJIH

523

524

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricota Tona. Tem0p 3Byka

ONEeKTPOMarHUTHHIE  BOJIHBI. Y CJIOBHSA
W3JIy4eHUsI  JJIEKTPOMATHUTHBIX  BOJIH.
B3anmMHuas opuenranusa BekTopos E, B u v

B 3HCKTpOMaFHPITHOI>'I BOJIHEC B BAKyyM€

5.2.5

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakeHHE, MPEIOMIICHUE, NOJSpU3aLIMS,
mudpakius, uHTepdepeHuus. CKOpOCTb

OJICKTPOMArHUTHBIX BOJIH

5.2.6

[lIxana AIEKTPOMATrHUTHBIX BOJIH.
HpI/IMCHCHI/Ie OJICKTPOMAaruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI PagUOCBA3U W TEJIEBUJICHUS.




53

528

5.3.1

Pannonoxkanus. DNEeKTpOMarHuTHOE

3arpsi3HEHUE OKpY KarolIei cpebl

TexHU4YecKne YCTPOWCTBA: MY3BIKAJIbHBIC
WHCTPYMEHTBHI, YIIBTPa3BYKOBas
JUarHOCTHKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30pP,
anTeHHa, Tenedon, CBU-neup

OIITUKA

[IpssMonuHeHOEe pacpocTpaHEHUE CBETa

B OJIHOpOJHOM cpene. JIyu cBera

532

533

534

535

OtpaxeHnue cBera. 3aKOHbl OTPaKEHHUS
ceta. [loctpoenne M300pakeHni B TIIOCKOM
3epKaie

[penomrenne cBeTa. 3aKkOHBI MPEIOMIICHHS
cBera. AOGCONIOTHBIH noKazareJb
MIPEIOMIIEHUS

Iomxoe BHYTpPEHHEE OTpayKCHUE.
[IpenenbHblid yrojl MOJHOTO BHYTPEHHETO

OTpaXKCHUSA

HMucnepcust  cBera. ClOXHBI  cOCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniiue W pacceuBaronIue JUH3BI.
Tonkas nuH3a. DOKYCHOE paCCTOSHUE H
OIITHUYCCKAas cualia TOHKOU JIMH3HI.
[Moctpoenne n3o0pakeHnit B COOMPAIOIINX
W paccemBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIHUCHHUE, J[aBaeMOe

JIMH30M

5.3.7

HpCI[CJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOfI

OIITUKH

5.3.8

HNnrepdepentius  cBera.  KorepeHtHbIe
HCTOYHHUKH. YcnoBus HaOIIOICHUS
MaKCHUMYyMOB u MHUHUMYMOB B
UHTep(EPEHIIMOHHOW KapTHHE OT JIBYX

CI/IH(l)aSHBIX KOTCPECHTHBIX HCTOYHHUKOB




Hudpakmuss  cera.  JudpakumonHas
peméTka. YcinoBue HaONIOICHUS TIaBHBIX
5.3.9 MaKCUMYMOB npu aJeHun
MOHOXPOMATHYECKOTO CBETa Ha

TU(PPAaKIUOHHYIO PEIIETKY

5.3.10 [Monsipuszanus ceera

TexHudeckue YCTpPOWCTBA: O4YKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

5.3.11 MHUKPOCKOII, TEIECKOII, BOJIOKOHHAsI
OIITHKA, T paKIuOHHAS peiéTka,
TIOJISIPOH /T
[IpakTnyeckne  pabOTHI N3mepenue

IIOKa3aTejid IPCIOMIICHHA. HCCJ’ICI{OB&HI/IC
53.12 § 5
CBOHUCTB I/I306pa)KCHI/II/I B JINH3aX.

Hab6mronenue qucnepcuu cBeta

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunel NpUMEHUMOCTH  KJIACCUYECKOM
MEXaHHKH. IToctynaret TEeOpun
6.1 OTHOCHUTEIIBHOCTH: MHBAapUaHTHOCTh
MOAYJII CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITEHHA

6 OTHOCHTENLHOCTD OJIHOBPEMEHHOCTH.
6.2 3amMensieHue BpPEMEHM U COKpAIlEHUE
JUINHBI
6.3 DHEprusi ¥ UMIYJIbC CBOOOHOM YaCTHUIIbI

CBs3p Macchl C JHEPTHEW W HMIYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHON Y4aCTHUIIEI

7 KBAHTOBAA ®U31KA
BJIEMEHTBEI KBAHTOBOI OIITUKH

®otonbl. PopMmyina Ilnanka cBs3u 3HEprun
7.1 7.1.1 ¢boToHAa C ero 4YacroToh. OHeprus Hu

uMIyibe (OoToHA

7.1.2 OTkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.4
7.1.5

Omeitet - A CroneroBa.  3aKkoHbI
dhoTodrddekra

YpaBHeHue OUHNITENHA st
dotordpdekra. «KpacnHas TpaHUIA»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEUCTBUE CBETA
TexHuveckue ycTporcTBa: (HOTOIIIEMEHT,
¢doromaTuuk, COJTHEYHAS Oarapes,

CBETOHO/I

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa o uccieqoBaHnu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

7.2.2

[Toctynater bopa. H3znyuenue u
noryiomeHue (GOTOHOB TpU  Iepexoje
aToMa C OJHOIO YPOBHS DJHEPIrUHM Ha
npyroi. Buasl ciektpoB. CiekTp ypoBHEM

SHEPrUM aToMa BOJIOPOIa

7.2.3

7.2.4

BonnoBele cBoiicTBa yactuu. Bomnbl 1e
bponns. KopnyckynspHo-BOIHOBOMI
nyanusM. Judpakuus 3JIEKTpOHOB Ha

Kpucrtajuiax

CrooHTaHHOE U BBIHYKACHHOC H3JTYYCHHUC.

YcTpoicTBO U MPUHLIMIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktuyeckne  pabotel.  Habmionenue

JMHENYaToro CreKkTpa

7.3

ATOMHOE AJ1PO

7.3.1

Meroasl HAOMIONEHUS W PETHCTpAIlUU

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OIMBITHI




Pesepdopna mo ompeneneHH0  COCTaBa
paguoakTHBHOrO  m3nydeHus. CBoiicTBa
anb(da-, OeTa-, raMma-u3nydeHus. BrusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkppITHE  NOpPOTOHAa W HEUTpOHA.

Hyxnonnass monmens siapa I'eiizenbepra —
7.3.3

NBanenko. 3apsan siapa. MaccoBoe 4uciio

sapa. M3oronsl

Annda-pacna. DNEeKTPOHHBIH u

MO3UTPOHHBI  Oera-pacmaa.  ['amma-
7.3.4
U3ITyYEeHHE. 3aKkOH  PaJMOAKTUBHOIO

pacinaga

OHeprusi CBSI3W  HYKIOHOB B  sjpe.
7.3.5
SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHue W CHHTE3
7.3.6
saep

SnepHsiii peakTop. TepmosinepHbIit

cuHre3. [IpoGneMbl M THEpCHEKTHBBI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEecKHe

ACIICKTHI HﬂepHOﬁ SHEPTCTUKHU

DOnemeHTapHble  YacTulbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyH1aMeHTaIbHbIE

B3aUMOACUCTBUS

TexHnueckue  yCTpOMNCTBa:  JIO3UMETD,
7.3.9 Kamepa BwuibcoHa, sAxepHBIl peakTop,

aToMHast 6omba

IIpaktuuyeckue pabotel. MccienoBanue
7.3.10 TPEKOB YACTHUII (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKHN

o1 Bun 3Bénmnoro neba. CosBe3mus, sipKue

3BéSIH:I, IIJIaHCTHI, UX BUAUMOC NBUKCHUC

Conuneunas cucrema. llimaHeTsl 3eMHOU

8.2
rpynnsl.  [ImaHeTsl-THranTel M KX




8.3

CIIYTHUKH, KAPJIHWKOBBIC IIJIAHCTHI. Maijsle

Testa CoMHEYHOH CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTHBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Junarpamma
«CHEKTpaNbHbIl  KJIacC — CBETUMOCTDBY.
3BE3apl  MVIABHOM  IOCJENOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» MJIs

3BE3/] TTIaBHOM IOCICA0BATEILHOCTH

8.6

Buytpennee CTpoeHue 3BE3L.

CoBpemMeHHbIE MIPEICTaBIICHUS 0
MIPOUCXOXKICHUH 1 ABoJtoNMU CoJHIa U 3BE3I.

JrTarbl )KU3HA 3BE3]I

8.7

8.8

Mneunsii  Ilyre — Hama T'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3N, Taza W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. Ilnockas u  chepuueckas

noacucTemsl I ajJjakTuKu

Tunel ramaktuk. PamuoranakTuku U

KBazapbl. YEpHBIE ABIPHI B APAX TATAKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xab00ma. PasOeranue ramzakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro  B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe nzinyueHue

8.10

Macmrabnass  ctpyktypa  BceneHnHoid.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka, 10 knacc/ Maxumes I'.5., byxosues b.b., Corckuit H.H. ox
penakmueit [lapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO
«ITpocsenieHue»

®dwuswnka, 11 xknace/ Mskumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakmueit [lapdpentreBoit H.A., AkuinonepHoe obiiectBo «M31aTeabcTBO

«IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
YuebHo-MeToandeckuii KoMIiekT "Buaeoypok. ®usuka 7-9 kmacc".
[Ipoext «Mupoypok». Buaeo, koHcnekTsl, TecTsl — https://infourok.ru.
YPpOoKH MIKOJBHOU NMPOTrpaMMbl. Bueo, KOHCIIEKTHI, TECTBI, TPEHAKEPHI —
https://interneturok.ru.

®usuka-10. Kupuk JLLA., . Meroguyeckre MmaTepuaibl.

®uzuka-10. Kupuk JI.A., u ap. COOpHUK 3a/laHUl U CAMOCTOSITEIIbHBIX PadoT.
Kupuxk JILA., ®usnka 9-11: CaMmocTosiTeIbHBIC 1 KOHTPOJIbHBIE paOOTHI.
Mapon A.E., Mapon E.A. /Ilugaktnyeckuili MmaTepual, 2-€ u3gaHue.
DK3aMEHAIIMOHHBIE MaTepHabl i1 NOArOTOBKU K EI'D.

Mupomkuna O.H., boitnenko M.B. Tematnueckue TeCTOBbIE 3a1aHUA IS

MMOATrOTOBKH K EI'D.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
Knauru no ¢usuke — Pexxum nocryna: http://classfizika.ru.
Enunas xomnekius 1iudpoBbix 00pa3oBaTeIbHbIX pecypcoB. — Pexkum noctymna:
http://school-collection.edu.ru.
[{udposeie oOpazoBaTeabHBIC pecypcehl. — Pesxxum mocTyma:
http://www.openclass.ru.

DOnexkTpoHHbIe YueOHUKH 1o usuke. — Pesxxum nocryna: http://www fizika.ru.
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